CBUOETENBCTBO M Ne ®C 77-50836
ISSN (pr) 2312-8267 ISSN (el) 2413-5801

W
=
=
=
=
X
c

HAVKA, TERHHRA
M ObPA30BAHHE

§
<
L
X
@
=
m
5]
=]
b~
L
m
(2]
=
=
=c
=
<
o
X
>
= |
E‘>|:
S
_|
m
x
X
%
=
(@]
%
>
w
2
>
X
=
Ly
=
IS

=
=~
<
N
(=]
—
(=]
7]
w
=
N
w
—
Il\)
(24
N
(=;]
~

SCIENCE, TECHNOLOGY AND EDUCATION




ISSN 2312-8267 (meuaTHasi Bepcusi)
ISSN 2413-5801 (3;1ekTpoHHast BepcHs)

Hayka, TexHuka

1 00pa3oBaHUE

2018. Ne 3 (44)

MockBa
2018

<



Bexomur 12 pa3 B
rof

Wsnaercs ¢ 2012
roja

U3JIATEJIbCTBO
«[IpoGieMbl HayKM»

[Toanucano B nevyats:
26.03.2018

JlaTta BeIXO/a B CBET:
28.03.2018

dopmar 70x100/16.
Bymara odcetHas.
INapautypa «Taiimey.
INeyats odcerHas.
Ve neu. 1. 5,85
Tupax 1 000 3k3.
3aka3 Ne 1652

Kypnan
3aperucTpupoBaH
DenepanbHOM
Ciry»001 1o HaJBoOpy
B cepe cBsIzH,
MH(OPMAIIOHHBIX
TEXHOJIOTUH U
MAacCCOBBIX
KOMMYHHKALIH
(PockomHa30p)
CBUIIETETHCTBO

[T Ne dC77-50836.

Tepputopus
pacnpocTpaHeHHs:
3apy0eskHbIe
CTPaHBbI,
Poccuiickas
Denepanus

CBo0ojHas 1ieHa

ISSN 2312-8267 (meuaTHasi Bepcusi)
ISSN 2413-5801 (3;1ekTpoHHast Bepcus)

Hayka, TexHuka
1 00pa3oBaHUE

2018. Ne 3 (44)

HAYYHO-METOONYECKN XXYPHAT

I'JIABHBIN PEJAKTOP: Banbues C.B.
3am. rilaBHoOrO penaxropa: Edrmosa A.B.

PEJIAKLIMOHHBII1 COBET:

A6oyanaes K.H. (n-p ¢unoc. no skoH., Azep0aitikanckas Pecriydnuka), Aruesa B.P. (kaHz.
¢dunoc. Hayk, V3bekucran), Ax6yiaes H.H. (a-p 5KoH. Hayk, AsepOaiimkaHckas PecrmyOimka),
Anukynos C.P. (n-p TexH. Hayk, Y30ekucran), Ananveéa E.I1. (a-p ¢unoc. Hayk, YKpauHa),
Acamyposa A.B. (xkaua. mea. Hayk, Poceust), Ackapxooacaes H.A. (xaua. 61oi. Hayk, Y30eKucTaH),
baiimacos P.P. (xaun. c.-X. HaykK, benopyccus), bakuxo M.B. (kana. Hayk 10 (u3. BOCIHTaHHIO U
crnopry, YxpauHna), Baxop T.A. (xaun. ¢unon. Hayk, Poccust), bayiuna M.B. (kaHA. NeA. Hayk,
Poccus), Breiix H.O. (n-p uCT. HayK, KaHz. nex. Hayk, Poccust), booposa H.A. (n-p 1opuj. Hayk,
Poccust), boeomonos A.B. (kaun. Texs. Hayk, Poccust), Bopodaii B.A. (n-p coumoin. Hayk, Poccus),
Bonkos A.FO. (n-p 5KoH. Hayk, Poccust), I'aspunenkosa M. B. (kaua. nex. Hayk, Poccus), Iapazonuy
B.B. (n-p uct. Hayk, YkpauHna), [aywyenko A.I. (n-p ¢us.-mar. Hayk, Poccus), [ punuenko B.A.
(kaHz. TexH. Hayk, Poccusi), Iyvoapesa T.H. (kauz. ropua. Hayk, Poccus), Iymuukosa A.B. (kaHm.
¢dunon. nayk, Ykpauna), Jamuii A.B. (n-p men. nayk, Poccus), [Jemuyx H.M. (kana. SKOH. Hayk,
Vkpauna), Juenenxo O.B. (kaun. ne. Hayk, Poceust), Juumpuesa O.A. (n-p dunon. nayk, Poccust),
Jonenxo I''H. (n-p xum. Hayk, Poccus), Ecenosa K.V. (n-p dunon. nayk, Kazaxcran), Kamynounos
B.H. (xanp. topuj. Hayk, Kasaxcran), Koadowes C.T. (n-p men. Hayk, Keipreisckas Peciy6iuka),
Hbaoos P.M. (a-p dus.-mar. nHayk, Ysbekucrau), Mneunckux H.H. (a-p OGuon. nayk, Poccus),
Katipakbaes A.K. (kaun. ¢pus.-mar. Hayk, Kasaxcraun), Kagpmaesa M.B. (a-p TexH. Hayk, Poccus),
Kuxeuose U.J]. (n-p ¢unon. wayk, I'pysus), Kooranose JK.T. (xann. dunon. nayk, Kasaxcraw),
Kosanés M.H. (xauz. skoH. Hayk, benopyccust), Kpasyosa T.M. (xanj. ncuxoi. Hayk, Kasaxcran),
Kyszemun C.b. (n-p reorp. Hayk, Poccus), Kyauxkosa 3.I. (n-p unon. nayk, Poceus), Kypmanbaesa
M.C. (n-p 6uon. Hayk, Kasaxcrau), Kypnasnuou K.J. (xaua. 5koH. HayK, Y30ekucraHn), Jlunvkosa-
Hanuenve H.A. (kaua. nel. Hayk, ABctpainus), Jlykuenxo JIL.B. (n-p TexH. Hayk, Poccus), Makapos
A. H. (n-p ¢unon. nayk, Poceus), Mayapenxo T.H. (kana. nex. nayk, Pocens), Meiimanos b.K. (a-p
9KOH. Hayk, Keipreisckas Pecry6inka), Mypaoos II1.O. (n-p TexH. Hayk, Y3bekucran), Habues
A.A. (a-p nayk no reounpopm., AsepGaiimpkanckas Pecnybnuka), Hazapoe P.P. (xana. ¢uioc.
HaykK, Y30ekucran), Haymos B. A. (n-p TexH. Hayk, Poccnst), Osuunnuxos FO.J]. (kKaH[. TEXH. HAyK,
Poccusi), Ilempos B.O. (a-p uckyccrBoBenenus, Poccusi), Paodkesuy M.B. (n-p TexH. Hayk,
V36ekucran), Paxumberxos C.M. (n-p TexH. Hayk, Kaszaxcran), Poswixodocaesa I'.A. (1-p Mel. HayK,
V36exucran), Pomanenkosa FO.B. (n-p uckyccTBOBeeHus, YKpauHa), Pyoyosa M.B. (1-p. COLUOI.
Hayk, Poccus), Pymsnyes /I.E. (n-p 6uoin. nayk, Poccus), Camkxos A. B. (n-p TexH. Hayk, Poccus),
Canvkoe I1.H. (xaHg. TexH. Hayk, Ykpauna), Cemumpenuxosa T.A. (n-p nen. Hayk, Poccus),
Cubupyes B.A. (n-p skoH. Hayk, Poccust), Cxpunko T.A. (a-p sKoH. Hayk, Ykpauna), Conos A.B. (1-
p ucr. Hayk, Poccns), Cmpexanos B.H. (n-p ¢us.-mar. Hayk, Poccust), Cmyxanenko H.M. (n-p nen.
Hayk, Kaszaxctan), Cy6aues FO.B. (kaua. TexH. Hayk, Poccust), Cyneiivanos C.@. (kaHa. MeJl. HayK,
V36ekucran), Tpeey6 U.B. (a-p 9KOH. HayK, KaHI. TeXH. Hayk, Poccust), Ynopos HU.B. (xaun. ropun.
HayK, 1I-p UCT. HayK, Poccus), @edoceruna J1.4. (xaua. sxoH. Hayk, Poccus), Xunmyxuna E.I. (a-p
¢duoc. nayk, Poccust), Lyyyasn C.B. (kaH]. 5KOH. Hayk, Pecriyonka Apmenust), Yunaose I'.B. (n-p
1opun. Hayk, I'pysus), [lamwuna W.I. (xaun. nexn. nayk, Poceus), [lapunos M.C. (kaHA. TeXH.
HaykK, Y30ekucran), [Ileexo JI.I. (kaHx. TeXH. HayK, Poccus).

© XKXYPHAJI «HAYKA, TEXHUKA 1 OBPA3OBAHUE»
© UBAATEJIBCTBO «IPOBJIEMbI HAYKI»



Conepxanue
XUMHNUYECKHUE HAYKH ..ottt 5

Aspuens B.M., Axumos B.M., Pycun JLFO. BIIMSAHUNE BHYTPEHHEN SHEPIUU
PEATEHTOB HA JUHAMUKY B3AUMOJEUCTBUS B CUCTEME CsCI+RbJ /
Azriel V.M., Akimov V.M., Rusin L.Yu. INFLUENCE OF INTERNAL ENERGY OF
REAGENTS ON DYNAMICS OF INTERACTION IN SYSTEM CsCI+RbJ ........c.cccceevveneens 5

Aspuens B.M., Axumoe B.M., Konecnuxosea JLHU., Pycun JLIO., Cespiox M.F.,
Xmenvnuyxuti P.A. JJUCCOLIMATHBHASA HOHU3AILIA MOJIEKYJI KI HA
IIOBEPXHOCTHU TPA®UTA / Azriel V.M., Akimov V.M., Kolesnikova L.l., Rusin
L.Yu., Sevryuk M.B., Khmelnitsky R.A. DISSOCIATIVE IONIZATION OF
MOLECULES KI ON GRAPHITE SURFACE .......o oot 13

Kapumosa [.A., Kymaesa DI.Il., Kapumosa 3.Y. WN3YUEHUE ®A30BOI'O
COCTABA TIOBEPXHOCTHBIX CJIOEB / Karimova D.4., Jumayeva E.Sh,,
Karimova Z.U. STUDY THE PHASE STRUCTURE OF THE SUPERFICIAL
LAYERS ..t h b bRt b bbbt bt e n e r b nae s 19

BUOJIOTHYECKHUE HAYKH ..o 22

Koshkimbayev K.S., Utebayeva G.A., Pinna M. THE MEDICAL SIGNIFICANCE OF
BLOODSUCKING DIPTEROUS INSECTS (FAMILY OF CULICIDAE) [/
Kowxumbaes K.C., Vmebaesa I'.A., Iunna M. MEJUIWHCKOE 3HAYEHUWE
KPOBOCOCYIHINX ABYKPBIJIBIX HACEKOMBIX (CEMEPICTBO CULICIDAE) ......... 22

TEXHHYECKHUE HAYKH ..ottt 26

Kymanos  UH., bexmypooos  3.T, Kaiomosa  H.M. [TOBBIILIEHUE
JJOCTOBEPHOCTU OBPABOTKH JJAHHBIX HA OCHOBE HEUETKOIM MOJIEJIU
UJEHTUOUKALIUNA CIIYUYAWHBIX BPEMEHHBIX ITPOLIECCOB / Jumanov LI,
Bekmurodov Z.T., Kayumova N.M. INCREASE OF DATA PROCEEDING
RELIBILITY ON THE BASIS OF FUzZzY MODEL OF RANDOM TIME
PROCESSES IDENTIFICATION ...ttt et 26

Passakoé M.M. TIPUMEHEHUE WH®OPMALIMOHHOM JIOTUCTUKHA HA
OBILIECTBEHHOM TPAHCIIOPTE / Razzakov M.l. APPLICATION OF
INFORMATION LOGISTICS ON PUBLIC TRANSPORT .....ccccoiiiiiiiiiiiiiiie 30

FOcynos C.M., Comeondues A.5. BHEJPEHUE KEPAMWYECKNX CBAPOYHbBIX
IMMOAKJIAJIOK B Y3BEKUCTAHE / Yusupov S.M., Sotvoldiyev A.E. INTRODUCTION
OF CERAMIC WELDING LEGISLATION IN UZBEKISTAN .....cccccviiiiriineieineneesenenes 33

Ibicymanoe  O.U.,  Pawuoose A.D. OBECIIEUEHUE JOCTOBEPHOCTU
PE3VYJIbTATOB UAEHTU®UKAIIMN JINHHOCTU B CUCTEMAX KOHTPOJIS
JOCTVIIA / Djumanov O.l., Rashidov A.E. PROVIDING OF RELIABILITY OF
PERSONS IDENTIFICATION RESULTS IN SYSTEMS OF ACCESS CONTROL ............. 35

Xoamonos  C.M., Towmemupos 3. OIITUMM3BALIMA  CI'TTAXKMBAHUSA
N30BPAXXEHUI1 MUKPOOBBEKTOB CHJ'[APTH-@YHKL[HHMH HA OCHOBE
OTBOPA MH®OPMATUBHBIX DJIEMEHTOB / Kholmonov S.M., Toshtemirov Z.
OPTIMIZATION OF SMOOTHING OF MICROOBJECTS IMAGES BY SPLINE-
FUNCTIONS ON THE BASIS OF INFORMATIVE ATTRIBUTES SELECTION ............... 39

Tanowxuna HA. COIIOCTABJIEHHE PA3JIMYHBIX BU1JIOB
BO3IYXOPACIIPEOEJIMTEJIEN / Panyushkina N.A. COMPARISON OF VARIOUS
TYPES OF AIR DISTRIBUTORS ...ttt 43



OUITOJNIOTHYECKHUE HAYKH ... 47

Zakirova N.A. HISTORY OF TEACHING METHODS IN TEFL (TEACHING
ENGLISH AS FOREIGN LANGUAGE) / 3axuposa H.A. UICTOPWSI OBYUEHMSI
METOJIMKM TEFL (OBYYEHUE AHIJIMCKOMY KAK HMHOCTPAHHOMY
6153120 % TN 47

FIOPUIAYECKHUE HAYKH ...t 50

Jlonmamos B.E. CXOJICTBA U PA3JINYMS PEAJIM3ALIMA HAKA3AHUS B BUJIE
UCIIOJIHUTEJIbHBIX ~ PABOT HA  I[IPUMEPE  WCIIPABUTEJIbHBIX
VUPEXJIEHWIT U KOJIOHUM-TIOCEJIEHUI / Dolmatov V.E. SIMILARITIES AND
DIFFERENCES IN THE IMPLEMENTATION OF PUNISHMENT IN THE FORM OF
EXECUTIVE WORKS ON THE EXAMPLE OF CORRECTIONAL INSTITUTIONS
AND COLONIES-SETTLEMENTS ...ttt ettt seeeeee e sneenins 50

Honmamos B.E. OCHOBAHUSA U UBMEHEHUWSA BUJIA NCITPABUTEJIBHOI'O
VYPEXJIEHUS B YTOJIOBHO-UCIIOJIHUTEJIBHOM CUCTEME / Dolmatov V.E.
GROUNDS FOR CHANGING THE TYPE OF CORRECTIONAL INSTITUTION IN
THE PENAL-EXECUTIVE SYSTEM ..ottt 53

HEJATOTHYECKHE HAYKH ..o 57

Cseynukosa H.C., Kamnuna A.A. OCOBEHHOCTHU MEXJIMYHOCTHBIX
OTHOILIEHMI JETEM C 3AJEPXKON IICUXUYECKOI'O PA3BUTUS
MIIAJJIDEIO IIKOJIBHOT'O BO3PACTA / Svechnikova N.S., Kalinina AA.
CHARACTERISTICS OF INTERPERSONAL RELATIONS IN CHILDREN WITH
MENTAL RETARDATION YOUNGER SCHOOL AGE ......cccooiiiieee e 57

I'pucopsn K.M. KBAJIPATUYHBIE 1M1 CBOAMMBIE K HUM VYPABHEHUA C
IMAPAMETPAMMU / Grigoryan K.M. QUADRATIC AND REDUCIBLE TO THEM
EQUATIONS WITH PARAMETERS ...t s 60

Khalilov A.J., Khalilov Sh.F., Islamova N.Z. APPLICATION OF SPECIALIZED
SOFTWARE TO THE PROCESS OF BIOLOGY TRAINING / Xanunos AK., Xanunos
11.D. Hcramosa H.3. [TPUMEHEHUE CIIEIITMAJIN3NPOBAHHBIX
IMPOI'PAMMHBLIX CPEJCTB B ITPOIIECCE OBYUYEHUS BUOJIOTUMN.............ccccuveee 63

MEJUIAHCKUE HAVYKH ...........coooi 66

Kapabexosa b.A. TIEPCOHAJIM3MPOBAHHASI MEJUIIMHA. TIIVTh K
SOOEKTUBHOM U BE3OIMACHON ®APMAKOTEPAIIMU / Karabekova B.A.
PERSONALIZED MEDICINE. THE PATH TO EFFECTIVE AND SAFE
PHARMACOTHERARPY ..o 66

COHUOJOTMYECKHUE HAYK .........ocoiiiiiieeeeee e 69

Koxwapos — M.,  Ilodoyoweni  CH.,  Mamsees M.C.  OIIPEJEJIEHWE
MAPKETHUHI'OBBIX UCCJIEJOBAHUU U UX BUJIbI / Koksharov I.P., Poddubnyy
S.1., Matveev M.S. DEFINITION OF MARKETING RESEARCH AND THEIR KINDS....... 69



XUMHNYECKHUE HAYKH

BJIUSIHUE BHYTPEHHEM SHEPI'MU PEATEHTOB HA TUHAMUKY
B3AI/IMOI[EI‘/'ICTBI/I$I B CUCTEME CsCI+RbJ
A3spuenb B.M.}, Aknmos B.M.?, Pycun J.10.2
Email: Azriell144@scientifictext.ru

Y Aspuens Braoumup Muxaiinosuy - JoKmop Qusuko-MamemMamuseckux HayxK, 6e0yujuii HayuHbii COMPYOHUK;
2 Axumos Bauecnas Muxaiinoeuy - KanOUOAM XUMUYECKUX HAYK, 8e0YUull HAYUHbIH COMPYOHUK,
3Pycun Jles FOpvesuu - QoKmop GusuKo-MameMamueckux Hayk, 2aeHbLil HAyYHbIT COMPYOHUK,
Dedepanvroe 2ocyoapcmeeHHoe 6100HcemHoe yupexcoeHue HayKu
Hnemumym suepeemuueckux npobnem xumuueckou gusuxu um. B.JI. Tarvposze
Poccuiickas akademus Hayk,
2. Mockea

Annomayus: 6 cmamve  pACCMAMPUBAIOMCA  HEKOMOpble  OCOOEHHOCMU — OUHAMUKU
CMOJKHOBUMENbHO-UHOVYUPOBAHHOU OUCCOYUAYUY O 83AUMOOCUCMBUL 08YX MOAEKY]L C UOHHOU
CBA3bI0 NPU USMEHEHUU GHYMPEHHel JHepeUuU Kaxcoou u3 MoAeKyl peazenmos. [Ipoananusuposana
aghpexmusHocms OMOeNbHO KOIeOAMENbHO20 UIU 8PAUJAMENLHO20 B030YHCOCHUS MONEKYl NO
CPABHEHUIO ¢ AOEKBAMHBIM USMEHEHUEeM SHEP2UU CMOJKHOBEHUS 01l KANCO020 U3 Peanu3yIOuuxcs
Kananos ezaumooeticmeus. Ilonyuenvl Konuuecmeennvie OYeHKU GIUAHUA SHYMPEHHel SHepaull
MONIEKY peazenmo8 Ha CeyeHus PA3IUYHbIX KAHAN08 U XApakmep Y2lo8blX pachpedeneHull
NPOOYKMO6  63auMoOelicmeus,  4mo  onpeoensiem  NpeuMywjeCmeenuvle  MexaHumbl
83aUMO0€LCMBUS 8 MHO2OKAHAILHOM Npoyecce.

Kniouesvie cnosa: cmonkHo8UmMenbHO-UHOYYUPOBAHHASA OUCCOYUAYUS, BHYMPEHHAA IHepus,
9Hepeus CMOIKHOBEHUS, Yel08ble PACHPEOeICHU.

INFLUENCE OF INTERNAL ENERGY OF REAGENTS ON DYNAMICS
OF INTERACTION IN SYSTEM CsCIl+RbJ
Azriel V.M.}, Akimov V.M.2, Rusin L.Yu.?

Azriel Vladimir Mikhailovich - Doctor of Physical and Mathematical Sciences, Leading Researcher;
2Akimov Vyacheslav Mikhailovich — Candidate of Chemical Sciences, Leading Researcher;
3Rusin Lev Yur’evich - Doctor of Physical and Mathematical Sciences, Principal Researcher,
FEDERAL STATE BUDGETARY INSTITUTION OF SCIENCE
INSTITUTE OF ENERGY PROBLEMS OF CHEMICAL PHYSICS
RUSSIAN ACADEMY OF SCIENCES,

MOSCOW

Abstract: in article some features of dynamics of collision-induced dissociation for interaction of
two molecules with ionic bond at change of internal energy of each of reacting molecules are
considered. The efficiency of separately vibrational or rotational excitation of molecules in
comparison with adequate change of collision energy for each of the implemented channels of
interaction is analyzed. Quantitative estimates of influence of internal energy of reacting molecules
on cross sections of various channels and character of angular distributions of products of
interaction are received that defines primary mechanisms of interaction in multichannel process.
Keywords: collision-induced dissociation, internal energy, collision energy, angular distributions.

VIIK 539.196+544.435.2
DOI: 10.20861/2312-8267-2018-44-002

Onuolt u3 Haubojiee BAXKHBIX NMPOOJIEM JUHAMHUKU DJIEMEHTAPHBIX MPOLECCOB SBJIAETCS
omnpeJelieHde POJd BHYTpeHHe# »Hepruu pearentoB (cm., Hampumep [1-12]). Hekoropsie
pe3yJbTaThl JKCIEPUMEHTAILHOIO U TEOPETUYECKOTO HCCIIENOBAHMA 3TOrO BOIpOCa B
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mpoleccax CTOJKHOBUTEIbHO-MHAYIUpOBaHHON muccoumanuu (CUJ) s TpexaTOMHBIX
cucTeM (CTOJIKHOBEHHS aToMa C JIByXaTOMHON MOJIEKyJO#) mpuBeaeHbl B paborax [13-15]. B
9TUX paboTax I0Ka3aHO, YTO POJb BHYTPEHHEH SHEPTMU MOJIEKYJBl pearcHTa 3Ha4uTeJIbHa
TOJIBKO IIPH HEOOJBIINX, OJM3KUX K MOPOTY AMCCOLMAIMM IHEPTUSX CTOJKHOBeHHs. Taxke
ObUTO0 OOHApy)KEHO, 4YTO JUIi AITHX CHCTEM HE CYLIECTBYET CKOJBKO-HHUOYIb 3aMETHOTO
paszeneHus BHYTPEHHUX CTemneHed cBoOOombl Mo 3(QeKTHBHOCTH BO3ACHCTBHS U CEUYCHHE
mporecca OMpeNeNseTcss CyMMapHOH BHYTpPeHHEH »JSHEpPrHed MOJIeKYNl peareHTOB. OTO
CBHIETENBCTBYET O TIPAKTUYECKOW PABHOICHHOCTH KOJIEOATENIPHOTO M BPaIIaTEIbHOTO
BO30YyKACHHA B paccMaTpuBaeMbIx mporeccax CHUJI ans TpexaToMHBIX cucteM. s psifa 3Tux
CHCTEM pacyeT MoKa3al, YTO IOCTylaTeIbHas dSHeprus Oonee 3 pekTuBHA AN pocTa CeUCHUS,
YeM BHYTPEHHEE BO30YXKIEHHE MOJIEKYJ PEarcHTOB.

AHaJoru4yHele pacueTbl METOAOM KBa3UKJIACCUUECKUX TPAeKTOPHH BBIMOJHEHBl MJid
yeTeipexaToMHoi cuctembl CsCl + RbJ, B3aumonelicTBHe B KOTOPOH MOXKET MPOTEKATh IO
ciaenyromuM 12 kaHamaM, BKJIIOYAIONIMM OOpa3oBaHHME KaK HMOHHBIX, TaK W HEHTpaJbHBIX
npoaykTos [16-19]:

CsCl + RbJ — CsCl + RbJ (1)
—>Cs"+ClI'+Rb* +J )
— Cs" + CI'+RbJ €)]

—> Rb" +J + CsCl 4)

— CsJ+Rb" + ClI (5)

— RbCl+Cs" +J (6)
— CsJ + RbCl @)

—> CsCIRb" +1J (8)
— CsCIJ + Rb* 9)
—>CsJRb* +CI' (10)
— RbJCI + Cs* (11)
— CsCIRbJ (12)

OueBnaHO, YTO NPeoOIAJAONIMM MO CEYCHUIO KaHajJoM B 3ToH cxeme Oyzmer kanan (1),
BKIIIOYAIONINKA YNpPYrWe W HEyNpyrue B3aWMOAEHCTBHUS, IIOCKOJIBKY KaHajbl, B KOTOPBIX
MIPOMCXOJAT XMMUYECKHE MNPEBPAIICHHS, PEaM3yIOTCS JHIIb B ONpPEICICHHBIX W JOCTaTOYHO
Y3KMX [Mana3oHax MPHUIEIbHBIX IapaMeTpPOB, B3aUMHBIX OpHEHTAlMH pEareHToB MU T.I.
Heiitpansable poxyKThl 00pa3yroTcst Takxke B kaHane (7) (oOMeHHas peakuus) m kaHane (12)
00pa30BaHUs YETHIPEXaTOMHOT'O KOMIUIEKCA, CTAOMIN3UPYEeMOro BpameHneM. B kananax (2)-(6) u
(8)-(11) mpoucxomut 06pa3oBaHie HOHHBIX MPOLYKTOB. [Ipu 3TOM Kanais! (2)-(4) COOTBETCTBYIOT
CTOJIKHOBUTEbHO-UHAYIIUpOoBaHHOU muccormanuu (CHU]I) ogHo# niau 00enx MOJIEKyJl peareHToB,
a B kaHamax (5) m (6) guccoumanus o0enxX HMCXOAHBIX MOJIEKYJ MPOHUCXOAWT OJHOBPEMEHHO C
obpa3oBaHeM HOBOW Monekynbl. B kanamax (8)-(11) oOpa3yioTcst ABa KOHEYHBIX NMPOIYKTa —
aTOMHBIN MOH U TPEXaTOMHBIH HOHHBII KOMILIEKC.

PacueTb! BBINIOIHSUTUCH [l OTHOCUTENBHBIX dHEPTHUil crosikHOBeHHs 4,0 3B (HeMHOTO MeHbIIe
SHEPTHH CBSI3M B KaxJoH u3 Moyiekyn) u 17,0 3B (3ameTHO BbIlle cyMMapHOI SHEPTUH CBSI3U B
0o0enx MouieKyiaax). Po3bIrpblll HavaJgbHBIX BHYTPEHHHX COCTOSIHUM MOJIEKYJI PEareHTOB MpHU
TeMIepaTypax conen UCTOUHMKOB 1mydkoB 1000K, 4To cOOTBETCTBYET yCIOBHSIM 3KCIIEpUMEHTA B
CKpPEIIEHHBIX MOJIEKYJISIPHBIX IyYKaX, IIOKa3bIBaeT, YTO PEAIbHO MAaKCHMAJBHO JOCTHXKHMBIE
3HaueHHs1 KoseOaTenbHbIX (V) M BpamartenbHBIX (J) KBaHTOBBIX dYHCeNl (pasbIrpHIBAIICH

CHy‘laﬁHLIM METOAOM HAa OCHOBEC M3BCCTHBIX KBAHTOBBIX pacnpe}leneﬂnﬁ) COCTaBJIAIOT!
CsCl _ CsCl _ RbJ _ RbJ _
Vimac =20, Jmax =300, V™ =30, Jmax =400



3nauenuss V u J Monekyn peareHTOB (pUKCHPOBAINCH MOOYEPETHO B Havalle M B KOHIIC
yKa3aHHBIX JMANa3oHOB TakUM 00pa3oM, 4TO B 00OMX cllyyasiXx CyMMapHas BHYTPEHHSIS
9Heprusi o0eux MoJIeKyn Oblla NPUMEPHO OIMHAKOBOH. DTO IMO3BOJNMIIO INPH OJMHAKOBOMH
MOJIHOW HSHEPTrUU CHCTEMBI BBISIBUTH IMPEUMYLIECTBEHHOE BIMSHHE KOJIEOATEIBHOTO WU
BpaIlaTeIbHOT0 BO30YXICHUSI KaXKAOI0 M3 MapTHEPOB CTOJIKHOBEHHUS HA CEUYEHHUsS PasIMYHBIX
KaHaJIOB B3aUMOJICHCTBHUS.

PacueTsl moka3pIBalOT, YTO IIPU SHEPruM CTONKHOBEHUS 4,0 5B M HEBBICOKOM BHYTPEHHEM
BO30YXIeHHH peareHTOB (BHyTpeHHss1 dSHeprus ~ 0,13 3B) konebartempHOE BO30YXKIeHHE
OKa3bIBAETCS 3aMETHO OoJiee CYNIECTBEHHBIM II0 CPAaBHEHHUIO C BpAICHUEM MOJICKYNT JUII BCEX
peanu3yomuxcs Ipyu 3TOM SHEPruu KaHajoB, B TO BpeMs Kak g sHepruu 17,0 5B crTons He
BBICOKAsl BHYTPEHHSSI SHEPTHS HE OKa3bIBACT CYIIECTBEHHOTO BJIMSHUS Ha cedeHUs. [Ipu BBICOKHX
HaydalbHBIX 3HAUYEHUAX V U J, COOTBETCTBYIONUX BHYTpeHHeH aHepruu 1,5 3B, 3Ta TeHneHnus eme
3aMeTHee IpHU Hepruu cronkHoBeHus 4,0 aB nsa xananos (4)-(11), B To Bpems kak 1y kaHana (3)
NPEANOYTUTENIbHEE OKa3blBaeTCsl BpalleHHe 000 W3 MoJekysn peareHToB. [l sHeprum
cronkHoBeHus 17,0 5B sBHO Oonee YYBCTBUTENBHBIMH K BBICOKOMY KoOJIeOaTeIbHOMY
BO30Y)K/IEHHIO OKa3bIBaloTCs KaHanbl (3) W (6), OCTajbHBIE KaHaIbl HE OOHApPYKHUBAIOT
MIPEUMYIIECTBEHHOTO pPOCTa CEYEHHUS B COOTBETCTBHM C BO30YXKIEHHEM KOJeOAaTENbHBIX HIH
BpAIIaTEeIbHBIX CTENEHEH CBOOO B! ITAPTHEPOB CTOJIKHOBCHHSI.

Takum 00pa3oM, dYeTHIpEXaTOMHAs CHCTEMa IIOKa3blBaeT Oojee CIIOKHYI 3aBHCHMOCTB
CCUCHHMS OT/ENBHBIX KaHAJIOB OT BHYTPEHHEH SHEPrHMHM MOJEKYJl PEarcHTOB IO CPaBHEHHUIO C
TPEXaTOMHBIMH CHCTEMaMH, TIPHYEM POJb KOJIEOATENbHBIX W BPAIIATEIbHBIX CTEICHEH CBOOOMBI
JUISl pa3HBIX KaHAJIOB HeoJuHakoBa. s Gosee mMoxpoOHOro MCCIeI0BaHMS BIMSHHUS BHYTPEHHEH
SHEPrHH PeareHTOB Ha TUHaMHKY B3aumojencTBus B cucteMe CsCl + RbJ TpaekTopHbie pacyeTs
ObLTH BBITIOJIHEHBI [T HEPTHi cTonkHOBeHus 4,0 3B, 6,0 3B, 13,0 3B u 25,0 3B npu pasnmuunbix
TeMIepaTypax BBIXOJAHOM IIeTH HCTOYHHKOB MOJICKYJSAPHBIX ITy4KOB. 3HAUEHHUS TeMIIEpaTyp
cocraBin 1000K, a taxke 300K u 3000K kakgoro UCTOYHMKA IydKa B OTAEIBHOCTH, U, KpOME
TOT0, pacyeThl OBUIM BBIMOJNHEHBI JUIS CiIydas, KOTJIa TeMIIepaTyphl BBIXOTHBIX MIeledl oboux
ncTouyHukoB mydkoB paBHbl 1000K, HO ¢ mo6aBkoii 0,172341 sB Kk OTHOCHTEIHHOW SHEPTUU
CTOJIKHOBEHHUSI, UTO COOTBETCTBYET YBEIMUEHHUIO TeMIepaTypbl myuka Ha 2000K.

OOHapyKeHO, 4TO CeYeHHs BCEX KaHAJIOB 3HAYUTEIBHO OOJiee YyBCTBUTEIbHBI K BHYTPEHHEMY
BO30YK/IEHHIO MOJIEKYJl pEareHTOB, YeM K aJeKBaTHOMY HM3MEHEHHWIO SHEPrHH CTOJIKHOBEHHS,
IIPUYEM 3Ta 3aBHCHUMOCTH TPOSBISETCS B OONBIICH CTENEHH NPH OJM3KUX K IOPOTY SHEPIHAX
cTosnkHOBeHHSA. C POCTOM 3HEPTHH CTOJKHOBEHHMS BIHMSHHE BHYTPEHHETO BO30YX/IEHHS peareHTOB
3aMETHO YMEHBIIACTCS.

PaccmoTrpuM nozpoOHEe 0COOEHHOCTH B3aUMOEHUCTBUS OTAEIBHBIX TPYII KaHaioB. CeueHus
kaHalioB (2)-(6) yMEHBINAIOTCA MPU TMOHIKEHWUW JIOO0OW M3 TeMIleparyp HCTOYHHKOB MYYKOB
MOJIEKYJI peareHTOB M pacTyT IIPU UX yBenuueHuH. [Ipu aToM cedenne kaHana (3) yBeJM4UBaeTCs B
OOJIBIIICH CTEIEHH C POCTOM BHYTpeHHeU sHepruu Mojiekys CsCl, a ceueHus OCTabHBIX KaHAJIOB
9TOH TPYHIIBI — IPH YBEINYCHUH BHYTPEHHEW YHEpruu Mosekyn RblJ.

VYTrIIoBBIE paclpefieNieHns MPOAYKTOB KaHama (2) B CHCTEME IIEHTpa MacC XapakTepHU3YIOTCS
paccestHueM BceX OOpa3yIOIIMXCsi HMOHOB B IMIMPOKMH JHMama3oH YIJIOB C HEKOTOPHIM
NPEUMYIIECTBOM B TMEPEAHION Moaycdepy (COOTBETCTBYET HAdalbHOMY BEKTOPY CKOPOCTH
monekyn CsCl) anist monos Cs* u I, u B 3a7H1010 nonycdepy 11s moHoB Rb™ u CI” cooTBeTCTBEHHO.
C pocTOM BHYTpEHHEW OJHEPrUU HCXOAHBIX MOJIEKYJ] HECKOJBKO YCUJIMBAETCS YyKa3aHHas
HnoJsipu3anusl MPOAYKTOB B3aUMOJEHMCTBUS, OJHAKO NPUHLMIHUAIBLHO KapTUHA PAcCCEesHUSA HE
MEHSETCs, YTO MpEeAroyiaraeT MHOTO000pa3ne BO3MOXKHBIX KOH(UTYpAaIWii CTOJIKHOBEHUS IIPH
9HEPTHUAX, AOCTATOYHBIX IS AUCCOLMAINN Ha HOHBI 00X MOJIEKYI.

PacueTsl MOKA3BIBAIOT BBICOKYIO CTENEHb BHYTPEHHErO BO30YXKICHHS MOJEKYJBl CHapsaa
(coxpansercs B pe3yibTaTe peakun) B KaHauax (3) u (4), mpuyeM npu BCeX 3HAUCHHSX SHEPTHH
CTOJIKHOBEHUS Ba)KHEHIIYIO pOJIb UTpaeT e€ BHYTPEHHSS dHEPrus A0 CTOJIKHOBEHHA. B kauecTse
IpuMepa Ha PUCYHKE | IPUBENCHBI PACHpEeNICHNs] KOHEUHON K0JIe0aTeIbHON SHEPTUH MOJIEKYI
RbJ (1 coorBercTBYyIOIME TeMneparypsl T, ) B KaHaie (3) i sHepruii cronkHosenus 6,0 3B u
13,0 5B npu HauanbHBIX PaCHpPEEeNCHUAX BHYTPEHHEH SHEPIUU ITUX MOJEKYJ, COOTBETCTBYIOLIUX
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temreparypam T,,,=300K, 1000K u 3000K. HWuTepecHO OTMETUTb, YTO TMpPU IHEPIUU
cronkHoBeHHs 6,0 5B 1151 BceX HayaJIbHBIX BHYTPEHHHUX COCTOSIHMM MoJsiekys RbJ na BHyTpenHue
crerieHn cBOOOJABI B XOJAE CTOJIKHOBEHHWS MepenaeTcss MNpUOIM3HUTENbHO — OJUHAKOBas
JIOTIOJTHUTENbHAS SHEPTHs, YTO HAXOIUT OTPAKEHHE B OJM3KMX 3HAUEHHSX Pa3HOCTEH Ha4albHBIX
U KOHEYHBIX TeMmrmeparyp. JII0OOMBITHO TakKe, 4TO KOHEYHOE paclpelesicHue KoyieOaTesbHON
sHeprun Moiyekyn RbJ mpu Ty, =3000K u E,;=6,0 3B oka3piBaeTcsi BechbMa ONU3KHM K
aHAJIOTUYHOMY pactpeneneHno 1pu T, =300K u 3HaumTenmpbHO Oojee BBICOKOH »HEPruu
CTOJIKHOBEHUS, paBHOH 13,0 3B.

Lag - L

CasCl+ Rb] == Cs” + C1' + RbJ a CeCl+ RbI->Cs + CI + RbI I

E E
E‘ E‘ E_=1303E
g ]
E E
g 2
E 14T =300DE, T =4463K g LT =300DE.T =B343K
B oan o o o
E T“|=1N{}K. Tmn=1431K E Tu“=1ﬂ'mK. Tm_=5653K
) 3 i i

DE T, =300K. T _=1563K T, =300K, T _=4614K

u‘l 1 1 20 2 a1 S ¢ w  m a4 s

Konefaremnos KEIHTOECS MHCIO Manex v B b FKoneGaramHos KESHTOED: MMCIO Marex v B b

Puc. 1. Pacnpedenenusn KoHeuHbIX KOIeDAMeNbHbIX K8AHMOBYIX Yucen MoneKkyn RbJ 6 kanane (3) npu
HAUATbHLIX PACNPeOeNeHUsX gHympertell snepauu monekyn RbJ, coomeemcmeyiowux memnepamypam 300K,
1000K u 3000K ons snepeuii cmonxnosenus 6,0 3B (a) u 13,0 5B (6)

OtMmeueHHbIe Uil KaHaua (3) 3aKOHOMEPHOCTH M3MEHEHHS B XOJE TPACKTOPHH BHYTPEHHETO
COCTOSTHHSI MOJIEKYJIBI CHapsija COXPAHSIOTCS B IIOJIHOM Mepe M JUIs CHMMETPHUYHOTo KaHana (4),
OJTHAKO 3/1eCh TEMIIEpaTypbl paclpeieleHni BHYTPEHHEH JHEPrUM B KOHIE TPaceKTOPHU
BBICTYHaomeld B KadecTBe cHapsaa Monekyinsl CsCl 3amMeTHO BbIIIE TPH TeX K€ 3HAUEHHAX
HadaJIbHOM TeMIepaTypsl U SHEPTUH CTOJIKHOBEHUS (CM. PHCYHOK 2).

168 LR
CeCl+Rb] > CaCl+ Bb +T a ] el +PRI a1+ B 4T 6

E_=1303B

E =603B

[T =300E, T __=15283K

]

|T_ =300K, T__=690BK

T_=1000K,T_=T020K T_=1000K, T_=16199K

19 T_ =3000K. T =10330K

CITHOCHTETEHOE THE IO MOIEEYTT

T =3000K. T‘_=’?53 oK

OTHOCH TEITRHOE THG IID MOTIERYTT

T T T T 1
a 10 ] k) b a o N m n 40 0

Komebarenchos EREAHTOBRO: THCNO MansEym Call TN —— T S 1 CeCl

Puc. 2. Pacnpedenenus koneunvix konebamenvhvix keanmoguix yucen monexyn CsCl ¢ kanane (4) npu
HayanbHbix pacnpedenenusx enympenneti snepeuu moaexyn CsCl, coomeemcmeyrowux memnepamypam 300K,
1000K u 3000K ons suepeuti cmonxnogenus 6,0 9B (a) u 13,0 5B (6)

VYrnoBele pacnpenencHus MNPOAYKTOB 3aMETHO MEHSIOTCS B 3aBUCHMOCTU OT HayaJbHOU
BHYTpEHHEI »Hepruum Moiekyn peareHToB. I[Ipu sHeprum cronkHoBeHus 4,0 3B yriosele
pactpeneneHus TPOAYKTOB KaHama (3) OKas3bIBAIOTCS CHIBHO MOJSAPU30BAaHHBIMHU IS
TeMIIepaTypbl HCTOUHMKA ITy4yka mouiekys CsCl, pasroii 3000K, B To BpeMst Kak IIpH aHAJIOTHYHOM
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YBEJIMYEHUH TEMIepaTypbl HCTOYHMKA IMydka MoyieKyal RbJ HHM oamH M3 Tpex mpoayKToB 3TOrO
KaHala He IIOKa3bIBaeT SBHOI'O NPEHMYILECTBEHHOIO HAIpaBleHUs paccesHus. B kauectse
npuMepa Ha PUCYHKE 3 IIpUBEICHbI YIJIOBBIC pacnpeiesieHns MoieKys RbJ rmocie cToJKHOBEHUSI.

o 061
or] CSQ+RbI-=Cs +CT +RbJ a 1 G +RbJ-=Cs +C1'+RbJ o
] as ]
0s | E_=403B . E_=4038
| o
¥ 0.-: Tm=m, Tm=10'00K I Tm=l{}UCE{, Tm=3'UUUK
E £
2] E o2
Yoz S
o1 ] al 4 RhT
mn 3:n a'n glo u'n |_;o |a':u mnls::lla'o's;a'ﬁnll_\'ollén
Vran paccesERE, TEAQ.

¥ron paccesmeg, Tan.

Puc. 3. Venoswvie pacnpeoenenus monexyn RbJ 6 xanane (3) npu yseruuennwix oo 3000K memnepamypax
ucmounuxog nyuxoe monexyi CsCl (a) u RbJ (6) u snepeuu cmoaxnogenus 4,0 oB

Ceuenus kaHanoB (5) u (6) yBEIUYUBAIOTCS C POCTOM TEMIEPATyp UCTOYHUKOB MMYYKOB KakI0H
W3 MOJIEKYJI PEareHTOB, OJHAKO XapakTep (GYHKIHMHA BO30YKICHUS U paclpeesieHHs IPHULIEIIbHBIX
IapaMeTpoB Majl0 YYBCTBUTEIBHBI K TEMIIEpaTypaM HCTOYHHMKOB ITyYKOB pPEareéHTOB BO BCEM
JIiana3oHe MPOCUYUTAHHBIX SHEPTUil CTOJIKHOBEHUS.

Ha pucynke 4 moxa3aHbl pacmpeneneHus KonedarenbHoi sHeprun Monekyn CsJ B kanaie (5)
IIPU pacHpeeNICHUAX BHYTPCHHEH SHEPTHH PEareHToB, COOTBETCTBYOmMX Temmeparypam 300K,
1000K u 3000K nns suepruii cronkHoBenus 6,0 3B u 13,0 3B. Bugno, yro mpu E.,;=6,0 3B
N3MEHEHHE BHYTPEHHEH SHEPruM KaKAOM M3 MOJIEKYJl PEareHTOB OKa3bIBacT NPHOIU3UTEIHEHO
OJIMHAKOBOE BIIMSIHME Ha KOHeyHoe cocrosHue Moiyekyn CsJ. Ilpum moBbIlIeHMH >HEpruu
crosikHOBeHus 10 13,0 3B BHyTpeHHss sHeprus mosiekyn CsJ oka3biBaeTcsi BeCbMa BBHICOKOW, NpU
3TOM HayaibHOe cocTosiHue MoJieKynl CsCl He Oka3bIBaeT SIBHOTO BIMSAHUS HA 3Ty DHEPTHIO, B TO
BpeMsi Kak Oojiee BBICOKOE BHYTpeHHee B030ykIeHue moiiekyn RbJ mpuBogut x oOpa3zoBaHHIO
Monekyl CsJ Taxoke ¢ 6oJiee BRICOKOI BHYTpEHHEH SHEprHeH.



CGA+RW>CI+d +Rb° @ ] CsCI+RbI>CsJ+CT+Rb™ g

g 5
1 E_=603B E‘ E_=603B
o
5 g
i 5
= o
E [=]
d - E T, =3000K, T,_=T209K
E 10 Tm=1llll( TH=JJEﬁ( = lmE T, F1000K, T, =5539K /
i T, 300K, T_,=528%K g
& g ] T, ~300K, T, =5332K
e 0w 0m 0 k% c 1w 0w B 4 %
EanefiaTelkmDe JEARTIRO0R TECTH MOEIT Cal KoneGatsneHos ERAHTORNE THOMO MOMSEYR C2T
100 - 19
CsCl+RbJ-=Csl+ (' +Rb” E CeCl+Rb = CI+CT +RY r

E_=1303B

E =130

/

(OTHO CHTETEH O TGO TIOITEECYTT
IO H TRTTRHOE HCTTO MOTE ByTI

T =3N0E, T =36783K [T, =3 BOOE, T =43 868K
Toeym1000K, T =36338K T, 000K , T, 7365 42K
Tog™ K, T =366004K T, =300K, T, =33220K
R oo
e w0 B @ % T T ]
Kmnefaremnoe rramrros oe meno moneeym (sl Konsfarenzios EEAHTOB0S MHOMO Aame £y CaT

Puc. 4. Pacnpedenenus koHeunvlx KoieOameibHbix Keanmogvlx uucen moaexyn CsJ 6 kawane (5) npu
HAuanbHuIX pacnpedeneHusx eHympenteu snepeuu monexyn CsCl (a, 8) u RbJ (6, 2), coomeemcmayrowux
memnepamypam 300K, 1000K u 3000K ons snepeuii cmonxuogenus 6,0 3B (a, 6) u 13,0 5B (s, 2)

Jns kaHama (6) MBI HMEeM KayeCTBEHHO MWICHTHYHYIO 3aBUCHMOCTh paclpeeeHus
BHYTpEHHeH sHeprun obpazyromuxcs B HeM MoJieKyll RbCI oT HaganpHBIX COCTOSHHI peareHTOB.
OpmHako, TeMIepaTypbl 3TUX pacnpenenenuii npu E,,,, =6,0 5B cymecTBeHHO BbIIE aHATOTHYHBIX
3Ha4YeHUH B KaHaje (5), a IpU AajJbHEWIIeM yBEIHMUYCHHH YHEPTUH CTOJIKHOBEHMS PacIperelieHue
KosieOaTenbHON 3Hepruu MoJiekysn RbCl cTaHOBUTCS HHBEPCHBIM.

VYTi0BBIE pactpeneeHus MPpoIyKToB KaHaa (6) He 3aBUCST OT BHYTPEHHEH SHEPTHU MOJIEKYJI-
peareHTOB M TIpPH BCeX KOMOHMHAIMAX TEMIIEpPAaTyp MCTOYHHKOB ITyYKOB XapaKTepU3yIOTCS
paccesiuiem nonos Cs’ Briepes, J™ - Hasan, a o6pasopasiiuecs Monekysibl RbCl npu HeGosbImmx
SHEPIUsiX CTOJIKHOBEHUS PAacCEUBAIOTCS B IIMPOKUN IUANa30H YIJOB C 3aMETHBIM YCHJICHHUEM
paccesHUs B 3aIHIOI0 TIOTycdepy MPH YBETHIESHUH YHEPTUH CTONKHOBeHH. MHaue obcTonT emo ¢
kaHanoM (5). 3aech mpu sHeprun cTonkHoBeHHs 4,0 3B u TemMnepaType HCTOYHMKA Iy9IKa MOJIEKYIT
CsCl, pasroit 3000K, Bce Tpu IpoayKTa pacCeMBalOTCs B MIMPOKUH quana3on yriios ot 0 mo 180°.
B 1O xe BpeMs IpM aHAJOTHYHOM YBEIMYECHHH TEMIIEpaTyphl MCTOYHMKA IydKa MOJeKyl RbJ
YTIIOBBIE pacIpelesieHusi BceX MPOAYKTOB, a B ocobeHHOocTH WOHOB Cl', CTaHOBSTCS CHIJIBHO
MOJISIPU30BAHBI 1 COOTBETCTBYIOT SIBHOMY NPEHMYIIECTBEHHOMY paccesHuio nonos Cl™ Bmepen, a
monekyn CsJ u nonos Rb" - nasan. Yrnossie pacnpenenenus nonos Cl° s 5TMX JBYX cilydaeB
NIPUBEJICHBI Ha PUCYHKE 5.
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0,10 034
CsCl+RbI>Cal+Cl+Rb 3 {3 CsCl+RBI > Cal+ CI+RE g

E_=403B b E_=40sB

=3000K, T, =1000K T 100K, T, =3000K

Tﬂtﬂl

@777 @ W & W 1 13 1E

T
@ i o e 1 130 120 ¥ron paccesHHA, TEAN.

¥ 1r0om pacce AHHA, TRaT.

Puc. 5. YVenoswie pacnpedenenus uonos Cl 6 xanane (5) npu ysenuuennvix 0o 3000K memnepamypax
ucmounuxog nyuxog moaexyi CsCl (a) u RbJ (6)

OyHKIM BO30YXIeHus KaHana (7) IMeeT MaKCUMYM IIPH YHEPTHUH CTOJIKHOBeHUS 3,3 3B, T.e.
IIpY BEIOPAHHBIX B pacyeTax 3HAYCHUSIX SHEPTHH JT000€ NX yBEINYEHHE IPUBOANT K YMEHBIICHUIO
ceueHns. OJTHAKO NP BCEX YHEPTHUSIX CTOJKHOBEHHS YBEIMUCHHWE BHYTPEHHEH 3HEprun Jiro0oil u3
MOJIEKYJI PEarcHTOB BBI3BIBAJIO POCT CEUYCHHUS 3TOr0 KaHama, mpudeM Oonee 3(deKTHBHBIM
okaszanoch Bo30oyxnenue RbJ. Tak, npu E,,,=4,0 3B nmosrmenne Tege) ¢ 1000K 1o 3000K npuseno
K pocty ceueHus Ha 10,6%, B To BpeMsI Kak aHaJIOTUYHOE yBenuueHue Trp; BBI3BAIO POCT CEUCHUS
Ha 26,1%. Ilpu yBenu4yeHUH SHEPrHU CTOJIKHOBeHHs 10 6,0 3B pazmuume B 3ddexTHBHOCTIX
HAyaJIbHOTO BO30YXKIICHHS MOJIEKYJI pEareHTOB CTaHOBSTCA emie Oojee 3aMETHBIMH U
COOTBETCTBYIOIIUE ITUPPHI POCTA CEUCHUS COCTABISIOT 7,5% 1 28,7%.

PacyeTsl MOKa3pIBAIOT, YTO YIJIOBBIE pacIpefesieHHs MPOIyKTOB ITOr0 KaHajla TakXKe BechbMa
YyBCTBUTEIbHBl K M3MEHEHHIO BHYTPEHHEH OHEPrMM MOJEKyJl peareHToB. [lpm »sHeprum
cronkHoBeHHs 4,0 5B M paBHOBECHBIX paclpeleNeHUsIX BHYTPEHHEH SHEpPruH peareHTOB JUIs
TeMIepaTyp UCTOYHHKOB 00oux myukoB 1000K nuarpamMMel yTioBEIX pacpeeieHUi IPOTyKTOB B
cHCTeMe IIeHTpa MacC XapaKTEePHU3YIOTCS CHMMETPHYHBIM PaccesHHEM Kak B IIEPEIHIO0, TaK U B
3agHIOI0 Tonycdepbl. CHIDKEHHE TeMIlepaTypbl HCTo4HHMKa Imydka wmoiekyn CsCl mo 300K
yBenmuuBaeT Jomo Moiekyn CsJ, paccesHHBIX B TepeAHIOl moiycdepy, B TO BpeMs Kak
AQHAJIOTUYHOE  yMEHBIIEHHE TEeMIIepaTypbl HCTOYHHMKAa IIydka Moyiekyn RbJ]  menser
MIPEUMYIIECTBEHHOE HAIPaBJICHHE PACCESHUS IPOAYKTOB pEaKIMU Ha MTPOTHBOIOJIOXKHOE.
CoOTBeTCTBYIOIIME AUarpaMMBbl YTIOBBIX pacnpeaenaeHnii Monekyn CsJ npuBeeHbI Ha PUCYHKE 6.

Z 18-
o
CsCl+ RbI > Cal + RbCL a CsCl + RbI > Cs] + RbC1 o
as L E =408 a8 E_=4.0sB
= = T =1000E, T, =300E
- T =300, T  =10{0K =, asl s K. T,
= =1
E" 10 &
=
g g a4
[
4] as b ﬁ
a2 Cal
Q £ 50 Ee 120 150 120 a = . po pros pyon =
¥TOM Pl OCSTH R, TRa) . Y ——

Puc. 6. Yenosvie pacnpedenenus monexyn CsJ 6 kanane (7) npu nonusxicennvix 0o 300K memnepamypax
ucmounuxos nyuxoe CsCl (a) u RbJ (6)
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OOHapyXeHO, 4YTO ceucHHE KaHaia (8) CHIBHO 3aBHCHT OT BHYTPCHHEH OSHEPruH O00OMX
pearenToB. Tak, Ipy OTHOCHTENBHON 3Heprun croikHoBeHus 4,0 5B ceueHne yBenumuuBaeTcs Ha
TPETh NPU CHWKEHUM TeMIeparypbl ucToyHuKa my4yka mMoisekyn CsCl ¢ 1000K mo 300K u 6onee
4YeM B JIBa pa3a [IPU YBEJIUUSHUH TeMIlepaTypbl ncrounuka mydka RbJ ¢ 1000K no 3000K. B o6oux
ciy4asx BHyTpeHHssi sHeprus Moiekyn CsCl cooTBeTcTByeT Oojiee HU3KOW TemIiepaTrype, uem
Mmonekyn RbJ. C poctom 3HEpruu CTOJKHOBEHHS LU(PHI 3TH YMEHBIIAIOTCSA, HO BBISBICHHBIC
3aBHCHUMOCTH COXpaHAIOTCSA. VIHTEepecHO, 4YTo cedeHHe CHMMeTpudHoro kanaia (10) mpm
aHAJOTWYHBIX U3MEHEHHAX TEMIIEPATyp ITyYKOB MCXOIHBIX MOJIEKYJ MeHsAeTcA MeHee 4eM Ha 10%.

Ceuenus nporieccos (9) u (11) oOpa3oBaHU OTPUIATETHHO 3aPsKEHHBIX HOHHBIX KOMIUIEKCOB
00HapYKMBAIOT 3aBHCHMOCTh OT TEMIIEPATyp MCTOYHHKOB ITy9YKOB PEArcHTOB JIMIIb NP HU3KUX
SHEPTHUAX CTOJKHOBEHUS, NMPUYEM CHIDKCHHE TIO00H M3 TEMIeparyp NMPUBOIUT K YMEHBIICHHIO
CEUCHHH, a POCT TEMIIEPATyp — K X YBEIMUCHUIO.

XapakTep YIJIOBBIX paclpe/IeleHni TpoLyKToB B kaHanax (8)-(11) He 4yBCTBHUTENEH K U3MEHEHHIO
BHYTPEHHEH SHEPTUH MOJIEKYJI PEareHTOB ¥ COOTBETCTBYET PACCESIHHIO 00Pa3yOIIerocst TpeXaroMHOTO
KOMILIEKca Briepesl B KaHaie (§) 1 Ha3a/l B OCTaJIbHBIX TPEX KaHalax.

Ceuenne kanHama (12) oOpa3oBaHHS YETHIPEXaTOMHOTO KOMIUIEKCA YBEIMYUBACTCA IPHU
MOHIDKEHUU TEMIIEPaTyp KaKJIOr0 W3 MCTOYHHUKOB IMYYKOB MOJICKYJ PEarcHTOB U YMEHBIIACTCS
npu ux pocre. Ilpm 3ToM Heckospko OoJblliee BIMSHHWE OKAa3bIBACT M3MEHEHHE BHYTPEHHEH
sHepruu monekyn CsCl.
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1A3pue,7b Braoumup Muxaiinosuy — 00Kkmop Gusuxko-mamemamuieckux Hayk, 6e0Vuuil HAyuUHblil COMpPYOHUK,
2 dxkumos Bauecnas Muxaiinosuy — KanOUOam XuMueckux HAayK, 6e0yuutl HayyHblll COMPYOHUK;
3Konecnuxosa Jlio6oss Heanosna — Kanoudam usuko-mamemMamuieckux Hayx,
6€0YWULL HAYYHBLI COMPYOHUK,

*Pycun Jles FOpbesuy — 00kmop u3suko-Mamemamuyeckux Hayx, 21a6Hbil HAYHbITL COMPYOHUK;
SCespiox Muxaun Bopucogut — 0oKmop QuauKo-MamemMamuieckux Hayx, eNaeHbii HAYUHbLI COMPYOHUK,
nabopamopusi OUHAMUKU DNIeMEHMAPHBIX NPOYECCos,

Hnemumym suepeemuueckux npobaem xumudeckou gusuxu um. BJIL Tanvpose
Poccuiickasa akademus Hayk;

8 Xmenvruyruti Poman A6pamosuy — kanoudam Quauko-mamemMamuieckux Hayx,
cmapuiull Hay4uslll COmpyOHUx,

Qusuueckuti unemumym um. I1.H. Jlebedesa
Poccuitickas akademust Hayk,

2. Mockea

Annomauus: paccesnue uonos K* u | npu nosepxnocmmuo-unoyyuposannoii ouccoyuayuu Ha
epagpume monexyn Kl uccredosano ¢ ucnonvzosanuem mexHuxu MOIEKYIAPHBIX NYUKOS. Yenosvie u
9HepeemuyecKue pacnpeoenenuss NOAONCUMETbHbIX U OMPUYAMETbHbIX UOHO8 OblIu USMEDEHbl
BPEMANPONIEMHBIM OCMEKMOPOM € IHEPLOAHATUZAMOPOM C 3A0EPAHCUBAIOWUM NOTEM. DHepeust
nyuka Kl usmensinace om 4 3B 0o 12 3B, u memnepamypa nogepxuocmu 0bvlid 8 YCI08UAX
axcnepumenma om 300K 0o 650K. Habniodaemvie yznoevie pacnpedenenus uonos K umenu
MAKCUMYM NpU  Yelax pAcCesHusi MEeHbWUX 3ePKAIbHO20 OMPAdCeHUus, 6 Omauyue om
pacnpedenenusi uonos |, 20e makcumym pacnpedenenuss cmeweH K OOIbUUM  YIAM.
Onepeemuueckue pacnpedenenuss NOIOHCUMETLHLIX U  OMPUYAMETbHLIX UOHO8  OKA3AIUCD
NPUMEPHO UOSHMUYHBIMU, YMO CEUOemenbCmeyem 6 nolb3y maxk Haswvigaemozo “shattering”
MEXAHUZMA OUCCOYUAYUU.

Kniwouesvie cnosa: ouccoyuayus, uon, monexyaa, epagum.
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BBenenue

Juccouuaiyisi MOJICKYIISIPHBIX MOHOB Ha IMOBEPXHOCTH TBepioro tena (ot auri. surface-induced
dissociation, SID) BmepBbie Obita mcchemoBana B 1975 1. [1], u ¢ Tex mop ObUIM BBIMOJHEHBI
MHOTOUYHNCIICHHBIE 3KCIICPUMEHTAJIBHBIE W TEOPETHUYSCKHE pPadOThl, MOTHBAIUECH K KOTOPBIM
MOCITY>KIITH TTOTPEOHOCTH MUKPOSTICKTPOHHUKH, MOTU(PHUKAIINH TOBEPXHOCTEH, MaCC—CIIEKTPOMETPHH,
a Takke Ooyiee TITyOOKOTO TOHWMAHHSA (PU3HUKO—XHIMHYECKUX IIPOIECCOB, MPOUCXOMSIINX Ha
MOBEPXHOCTH TBEPJIOT'O TeJNa ITPU B3aUMOJICHCTBUH €TI0 C Pa3IMYHbIMH YaCTHIIAMU.

B SID yacTh KMHETHYECKON YHEPIrHH KOMILJIEKCHOTO MOHA MJIM MOJIEKYJIbI, CTAJIKUBAIOLIUXCS C
MTOBEPXHOCTHIO, MPEBPAILIAeTCs B HSHEPTHI0 KOJEOATETHHOTO BO3OYKICHHS, KOTOpas MOXKET
MPUBECTH K IUCCOIMAIMU C oOpa3oBaHHMEeM QparMeHTapHBIX HOHOB. [lomarator, d9ro mBa
MEXaHHW3Ma OTBETCTBEHHBI 3a JIETAJIM MPOIIECCca JAUCCOLMAIIMM — TO TaK Ha3blBaeMbId “shattering”
MexaHu3M U “‘non-shattering” mexaumsm [2]. B mepBom ciy4ae, Ha ocHoBannun RRKM (Rice—
Ramsperger—Kassel-Marcus) mojenu, KOMIJIEKCHbIE HOHBI aKTHBUPYIOTCS MPH CTOJKHOBEHUHU C
TIOBEPXHOCTBIO, & 3aTEM JUCCOLMHUPYIOT Ha HCXOMsIei TpaeKkTopuH. [IpoIyKThI IPH 3TOM MMEIOT
OJIMHAKOBBIE CKOpPOCTH. Bo BTOpOM ciyyae (parMeHTanusi HPOUCXOJHUT INPH CTOJKHOBEHHH C
MOBEPXHOCTBIO HA BPEMEHHOM 1LIKale 10M-10" ¢, u MPOJYKTHI 00JIaIAI0T OIMHAKOBOM SHEPTUEH.
BblsicHeHHe 3THX MEXaHU3MOB, a TaKXKe BIMSHHE NPUPOJBI CHApsIa, COCTOSHHS ITOBEPXHOCTH,
KHHEMaTHYEeCKUX W JIMHAMHUYECKHX (pakTOpPOB IPH CTOJIKHOBEHMH Ha mpouecchl SID cocraBnsiorT
OCHOBHYIO 33/1a9y SKCTIEPIMEHTAaTOPOB M TEOPETHKOB B ATOH 00s1acTu.

UccnenoBanuss SID  HEWUTpasJbHBIX MOJIEKYJT Ha IIOBEPXHOCTH BBICOKOOPHEHTUPOBAHHOIO
nuposiutrdeckoro rpadura (BOII) B muama3oHe sHEPruid OT SAMHUIL 10 AECATKOB IEKTPOHBOIBT,
BOXHBIX C XMMHYECKOH TOYKHM 3pEHHs, OBUIM HE CTONb MHOTOYHCIICHHBI, KaK JJIsI HMOHHBIX
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KOMIUIEKCOB, BCJICJCTBHE OrPAaHHYCHHOCTH TAKOTO pOJa TSDKEIBIX MOJICKYJ, KOTOpPBIE HaJo
pa3orHaTth 10 HEPrUM HECKOJIBKO 3JIEKTPOH-BOJILT. Kak mpaBuio, Ui 3TUX Leled HCIOIb3YIoT
NPUMECHBIC COIUIOBBIE MOJICKYJSIpHbIE Iy4kH [3], rlie mocTynarteibHas SHEPrus ONpPEIeisieTCs
COCTAaBOM CMECH M TeMIleparypoii coruia. JlocTiKuMast SHEPIHsl pa3rOHSEMBIX TSDKEIIBIX YaCTHI] TEM
Oonblie, yeM OOJbllIe OTHOIIGHHE MX MAacChl K Macce JIErKoro rasa—Hocurelsi. OpHEHTHPOBOYHO
MOXXHO CUUTaTh, YTO IPU MPHUEMIIEMOH TeMIlEpaType CoIlIa, HaIpHUMeEp 1000°C, s MOJTyYEHHUS
sHepruu 10 3B Monekyne Hajo UMETh MOJEKYJISIpHBIA Bec He MeHbplle 100 a.e. mpu raze—HocuTesne
Bozopozxe. HaM W3BECTHBI TONBKO JBE ITyOIHKAINH, TAe MPUBEACHBI PEe3yNIbTaThl uccienoBanus SID
JUTSL IByXaTOMHBIX MOJIEKYI |, Ha moBepxHOocT MO u candupa [4, 5].

B Hacrosmierr pabore MbI coobmaem o pesynpratax SID monexynsr KI Ha moBepxHOCTH
MUPOIIUTHYECKOTO TpaduTra B 1uama3oHe dSHepruii 4-12 »B. IlpenctaBineHbl yriioBBIE U
SHEPreTUYECKHe paclpeieieHlss HOHOB Kaiusl W ioja, W 3aBUCUMOCTb (P (PEKTHBHOCTH
JUCCOLMAlMK  OT TEMIEepaTypbl IMOBEPXHOCTH oOpasua. OOCyxkIeHHe TUHAMHYECKUX U
KHHEMaTHYeCKUX 0COOCHHOCTEH ATOT0 Mpoliecca, BKII0Yas BOIPOCH IepepacpeieeH s SHEpT U
IIPY CTOJIKHOBEHHH M BIMSHUE MAcChl B3aMMOJICHCTBYIONIMX TAPTHEPOB Ha MpoIiecc, OyAeT AaHO B
OTJEIbHOU ITyOIHKAIHY.

JKcnepuMeHT

Cxema »3KcHeprMEHTa NpeACTaBlIeHa Ha pucyHKe 1. ba3oBas KOHCTPYKIHMS YCTaHOBKH
oApoOHO omucaHa B [6], ¥ 31€Ch MBI IPUBOANM JIMIIb KPATKOE OIMCAHHE M3BECTHBIX yCTPOWCTB,
HeoOXoanMoe il TIOHMMAaHUS METoJa HM3MEepeHHH, BMecTe ¢ Oosee MOAPOOHBIM OIMCAaHHEM
MOJICPHU3UPOBAHHBIX ¥ BHOBb Pa3paO0TaHHBIX YCTPOMCTB M METOJVK ISl PELICHUS HOBBIX 3aad.
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VYcraHoBKa cocTosIa U3 TpeX BaKyyMHBIX Kamep ¢ nuddepenunansHoit otkaukoil. [lepBrie aBe
ciyxui Uit GopmupoBanust MosekyasipHoro mydka Kl, a B Tperbeld ObUTM CMOHTHPOBAHEI
oOpasel] ¥ M3MEpUTENbHBIE W aHAIM3UPYIOUIME YCTPOWCTBA. VCTOYHMK MydKa MpecTaBIIsiI
JIByXKaMEepHYyI0 Ieub ¢ comuoM auamerpoM 60 MkM. Kamepsl meun HarpeBaluch HE3aBUCUMO,
Harpes nepBoi obecrieunBal JapieHue napa coau ~ 0,1 MM pT. CT., TeMIepaTypa BTOpPOil KaMepsbl
OblIa BCEra BhIIIE TEMIIEPATypPhl IEPBOH Il yCTpaHEHHs KOHAeHcannu Monekyn Kl B corute, u B
ycnmoBmsx sKkcnepuMenTa coctasisuia 1000K. [Tydok ¢popmupoBancs mporpeBacMbIM CKIMMEPOM U
KOJUIMMATOpoM. sl JOCTHKEeHU HeOOXOJUMON SHEPTHH ITydKa MOJIEKYJIBI COIH YCKOPSIINCH IPH
HCTEYEHUH M3 COIUIAa B CMECH C ra30M—HOCHTENIEM BOJOPOIOM IIpH AaBieHHH oT 1 1o 5 atM. Ot0
obOecrieynBao BEIUYMHY IOCTYIATEIFHOW SHEPTHH MOJEKyn mydka oT 5 mo 12 sB. Ckopocts
IMy4dKa HU3MEpsulach BPEMSIIIPOJICTHBIM CIIEKTPOMETPOM, YCTPOHCTBO, MapaMeTphl U IETalu
KoToporo npuBezeHsl B [6]. Ilyuok HampaBmsuicst Ha oOpasen u3 BOIIIT, B koTopoM rpaduTtoBbie
KPHUCTAJUTUTHI pa3MepaMy AECATKH MHKPOMETPOB OPUEHTHPOBAHBI C YIIIOBBIM OTKJIIOHEHHEM C-OCH
OT HOPMaJIM K TUIOCKOCTH oOpa3sia MeHble 1 rpaayca. Pazmepst obpasua cocrasmsim 10 x 16 x 3
MM, a paccesHHble MOHBI K™ M | perucTpupoBajiuch AETEKTOPOM, HAa BXOJE KOTOPOrO ObLI
CMOHTHPOBAH 3JEKTPOCTaTHYeCKHil 3Heproananusatop. OH cocrosan u3 Tpex auadparm c
MOTEHIMAJIOM 3eMJIH Ha KpallHUX M C 3aJep)KUBAIOIIMM HOHBI TOTEHLHAJIOM Ha CpexHeM
IEKTPOJie. 3aBHUCUMOCTh MOHHOTO TOKA, KOTOPBIH PETUCTPHUPYETCS TEM HIM WHBIM CIIOCOOOM
[OCJIe  HEProaHalu3aTopa OT IOTEHIHalla CPEIHEro 3JEeKTPoJa IO3BOJIET 3alucaTh Tak
Ha3bIBacMbIE KPHUBBIC 3aePXKKH, TU(depeHpoBanne KOTOPHIX IPUBOANT HAC K paclpeneIeHHUI0
10 SHEPTUH HCCIIeLyeMBIX HOHOB. [locie aHann3aTopa MOHBI NONAJAIOT B 3a3€MJICHHBIH IMINHID,
OTKyZa OTpakaTelieM HampaBiIAoTCsT B TpyOy npeiipa M Ha BBIXOAE PETHUCTPHPYIOTCS
yMHOXuTeneM BOY 7-2 ¢ nByMs mIEeBpOHHBIMH MHUKPOKaHAJBHBIMH IUTacTHHaMu. OOpaszer] ObLI
YCTAHOBJICH Ha JAeprkaTelie, KOTOPBIM yIpaBiisicd MaHUMYJSTOPOM U B IpoLiecCe IKCIEPUMEHTa
MOT [OBOPAYMBATHCS OTHOCHUTENIFHO BEPTUKAJIBHON OCH, MPOXOJAIIEH depe3 TOUKYy IepecedeHus
myyka ¢ oOpasmoM. YIibl HaJeHHs Iydka MOJEKYl M OTPaKCHHUS HOHOB HU3MEpSIINCh
OTHOCHUTEJIBHO HOPMaJlM K ITOBEPXHOCTH, M NPU yKa3aHHONH Ha PHUCYHKE T'€OMETPHHM HX CyMMa
Bceraa Gbima pasra 90 . TToMHMO MOBOPOTa 06pasell MOKHO OBLIO CMEIAaTh C OCH MafafOLIero
Iy4Ka JUI U3MEPEHHs €ro IapaMeTpoB JETeKTOpoM (YMHOXHTens BOY-6), pacmonoxeHHbIM 3a
oOpasniom Ha imHUE mydka. OOpasern; HarpeBancs ao 700K 3a cuer wm3iydeHHs] KBapIeBOH
raJoreHOBON JIaMIbl MOIIHOCTBIO 35 BaTT, Jamma Obula THOMENIeHAa BHYTPH JepKaTems, K
Hapy>XHOH MOBEPXHOCTH KOTOPOTO NMPUKPEIUISUICS 00pasel ¢ MOMOIIbI0 HUKENeBOH (oibru. JBe
TepMOIIapsl, OJHa HA MOBEPXHOCTH JepXarelsi, a Apyras Ha Topue rpadura KOHTPOJIMPOBAIH
TemIiepaTypy oOpasia u jaepxarens. HarpeB o0Opasiia ¢ MOMOIIBIO KBapIeBOW JIAMITBI UIMEET TO
MPEUMYIIECTBO, YTO YCTPAHSET MOJHOCThIO ()OHOBBIE MOHBI U AJIEKTPOHBI, KOTOpPbIE HEM30EXKHO
BO3HHUKAIOT NTPH PabOTE OTKPHITHIX PE3UCTHUBHBIX HarpeBaTenei.

Pe3yabTaTsl 1 00CyKIeHUS

Ha pucynke 2 mpuBeneHa 3aBHCHMOCTh MHTEHCHUBHOCTH HOHOB KaJldsl IIPH JAUCCOLHAIINU
MOJIEKYJI COJIM Ha TOBEPXHOCTH TpaduTa OT TeMIIepaTyphl MOBEPXHOCTH 00pasia MpH SHEPTHH
myuka mojekyn Kl, pasuoit 11,4 3B. BunHo, 9T0 mpuM KOMHAaTHOH TeMIIepaType AWCCOLMAIIHS
OTCYTCTBYET, 3aTeM HaOIIOJaeTcsi MOPOrOBBII POCT CHrHama mpu Temmeparype 130-170°C, u
Jlanbllle B HUCCIEAOBAaHHOM MHTEpBaje TeMIeparyp CHUrHan MeHsercs Maino. IlomydeHHas
3aBUCUMOCTb JaeT IPaKTHYECKHUE PEKOMEHJIALUM M YCTAHOBJICHHMS HIDKHEH TIpaHMIIbI
TeMIIepaTypsl oOpasma Juis uccienoBaHus JanHoro mporecca SID. Uro sxe kacaercss nmpuunmH
TIOPOTOBOT'O MOBE/CHHS, BO3MOXKHO CBSI3aHHOTO C JlecOpOuMel MOJeKyJ IydKa, TO 3TO Tpedyer
JIOTIOTHUTEIBHBIX HCCIICIOBAHHUM, TaK KaK Ha IEPBBIN B3IJIA MPEICTABISIETCS MaJOBEPOSTHBIM
CyIIIECTBOBaHME a/ICOPOIINHU NP SHEPTHH IIyIKa B HECKOJIBKO 3JICKTPOH-BOJIBT.
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Puc. 2. 3asucumocms UuHMeHCUBHOCIU UOHO8 KAUS OM MeMNepamypuvl 00pasya

Ha pucyHke 3 TpuBeleHBI JHEPreTHYECKHE pacrpeieeHus MoJoKUTENbHbIX HoHOB K' 1
OTpHIaTENbHBIX HOHOB |, 00pa3zyromuxcs ot Monekyn Kl npu paccestHum ot rpaduTa Ipu SHEPTUH
myuka 11,4 »B. Kak BumHo, pacmpeneneHue mis woHOB | Oomee mmpokoe u Ooiee
CTPYKTYpPHPOBAaHO, YeM IJIsI MOHOB KajMs, OTpaxkas, BO3MOXKHO, BKJAJl Pa3IHYHBIX KaHAJIOB B
nucconuanuio. OnHako sHeprus oo K’ u | sBiIseTcs cOMOCTABMMOM, YTO CBHAETENLCTBYET O
nmuccorrauu Monekynsl Kl He B paMKax CTaTHCTHYECKOTO MeXxaHu3Ma, ommckiBaeMoro RRKM
Teopueil (B TOM cllydae HOHBI Kalusi U HoJa UMeld Obl paBHBIE CKOPOCTH), @ B paMKax ObICTPOTO
MEXaHM3Ma AUCCOLMALMY 3 BpEMs 10-10" ¢. Jlons 9HEPIruM, NEPENAHHON IPU CTOJIKHOBEHUU B
MIOBEPXHOCTh, 3aBUCHUT TOJILKO OT OTHOILIEHHUS Macc cHapsaa v 3((eKTUBHON Macchl HOBEPXHOCTH,
U B HAIlIeM CIIydae ¢ y4eTOM SHEPTUH PACCESIHHBIX HOHOB, SHEPTHH JUCCOIMALNY HOIUIA KA U
SHEPIUH CTOJIKHOBEHHS COCTaBIIsieT 0koio 40%.

1,0-

2Jueprug, 3B

Puc. 3. Dnepeemuueckue pacnpedenenus UOHO8 KU U H0OA NPU PACCEAHUU HA NOBEPXHOCMU paduma
monexyn Kl npu snepeuu 11,4 5B

Ha pucynke 4 npuBeaeHbl yrioBble pacrnpeneienus nonos K u I, o6pasyromuxcs ot myuka
mostekyn Kl, paccessHHBIX OT TIOBEPXHOCTH rpaduTa mpu 3Heprum mydka 11,4 5B u temmneparype
nosepxHocTH 350 C. HabmomaeMble YIoBBIe pacmpeneieHns HoHoB K' MMen MakcHMyM IIpH
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yriax pacCesaHusl, MCHbIIUX 3CPKAJIBLHOIO OTPAXKCHUSA, B OTJIMYUC OT pacupeAcjICHUs HOHOB |_, rac
MaKCHUMYM pacupeacjcHus CMCIUICH K OOJIBIIIM yriam.

1.2 -
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Vron pacceanna, rpag.

. + -
Puc. 4. Venoswvie pacnpedenenusn unmencusnocmeti uornos K™ u I', paccesnnvix om nosepxnocmu epagpuma
npu snepeuu nyua Kl, pasnoii 11,4 3B

Paboma evinonnena 8 pamkax npozpammuvl QyHOAMEHMATbHBIX HAYYHBIX UCCIe008AHULL 20CYOAPCMEEHHBIX
axademuti Hayk Ha 2013-2020 e.
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Annomayun: 6 cmamve npueeOeHvl  OAHHble  UCCIEO08AHUA  (PA308020  COCMOAHUA
a0copOUPOBAHHBIX CI0E8, KOMOpoe ABIAeMCs OOHOU U3 YEeHMPALbHbIX npobrem aocopoyuu.
Buvisacnenue acpecamnozo cocmosnus MaKpoCKONU4eCKUx mpexmepuuix ¢haz 00bI4HO He 8bi3bieaent
sampyoHnenuil. Ho aocopbuposanmuvie pasvl, onpedenienue ux KOIUYeCmea u NOayyeHue céeoeHull
06 ux aspecamuom COCMOSHUU Mpebyiom OOTbUION IKCNEPUMEHMATLHOU U MeopemuyecKkoll
pabomvl. B cmamve paccmampugaiomcs OaHHble O CYWecmseosanuu @Oasosvix nepexooos 6
08YMEPHBIX CUCEMAX NPU UYHEeHUU PA308020 COCMABA NOBEPXHOCHBIX CI0EE.

Kniouesvie cnosa: ¢pasza, nosepxnocmuv, cocmosuue, zpanuye, zpagum, KATOpUMEMpPUUecKum,
MoOHOCTI0M, adcopobam.

STUDY THE PHASE STRUCTURE OF THE SUPERFICIAL LAYERS
Karimova D.A.", Jumayeva E.Sh.?, Karimova Z.U.?

'Karimova Dilorom Amonovna — Candidate of Chemical Sciences, Docent;
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3Karimova Zarifa Umarovna — Lecturer,
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NAVOI, REPUBLIC OF UZBEKISTAN

Abstract: the article emphasized that the study of the phase state of adsorbed layers is one of the
central problems of adsorption. The determination of the aggregate state of macroscopic three-
dimensional phases usually does not cause difficulties. But adsorbed phase determination of their
number and obtaining information about their aggregate state requires a lot of experimental and
theoretical work. The article considers data about the existence of phase transitions in two-
dimensional systems by study the phase structure of the superficial layers.

Keywords: phase, surface, state, boundary, graphite, calorimetric, monolayer, adsorbate.

VIAK: 541.64.183.12

@a3oBble MEpexoisl B AACOPOIMOHHBIX CIOSIX IPEACTABIIOT co0oil ogHO W3 Hamboiee
WHTEPECHBIX SBJIICHUH, OOHAPYKEHHBIX B 00JacTH (PU3MUECKOW XUMHUH MOBEpXHOCTH. CHCTEMBI, B
KOTOPBIX OHHU Ha6J'I}0}Ia}OTCH, SIBJIAIOTCS KaK OBl JABAXbI TCTCPOTCHHBIMH, TaK KaK B HUX O6J'[aCTB,
pasrpaHMYMBaIOIIasl TPEXMEPHBIE TOMOTEHHBIE YacTH, CaMa HEOJHOPO/IHA 0 cTpoeHuto. M3ydenue
TaKUX CHCTEM IPE/CTABIsIET OOJBIION HHTEPEC C TOUKU 3pEHHS Pa3BUTHA 001Ieil Teopun (a3oBbIX
nepexoJioB. Bmecte ¢ TeM OHO BaXHO W NOTOMY, YTO IIO3BOJISIET TJIyOXe IOHSATH CTPOCHHE
aJICOPOIIMOHHBIX CJIOEB, a TaKKe IPOLECCHl, MPOTEKalollie Ha MOBEPXHOCTH pasaena ¢as,
nuMeromye OoJIbIIOe TEOPETHYECKOe M NPHKIIaJHOEe 3HaYCHHE. B CBSI3M ¢ 3TMM HCCIEJOBAHMIO U
MHTEPIIPETAlMK SIBJICHUH, CBA3aHHBIX C ()a30BBIMH IIEPEXOAaMH B aJICOPOILMOHHBIX CJOSIX, B
HacTosillee BpeMs yzeisercs Oosbioe BHMManue. OO 3TOM  CBHUAETENBCTBYIOT sl
MECXKIYHAPOAHBIX CUMIIO3UYMOB, ITOCBANICHHBIX NJAaHHBIM BOIIPpOCaM, a TaKKE PE3KOC YBCIMYCHUC
qHcIia MyOnuKanuii Ha 3Ty TeMy.

AncopOnmonHas ¢asa MpeacTaBisieT OO0 TBYMEPHYIO CUCTEMY TOJIIIMHON B OJTHY MOJIEKYITY,
00J1a1a10IyI0 OJMHAKOBBIMU (PU3MKO-XMMHYECKUMH CBoicTBaMH. CremyeT, 0JHaKO, TIOMHUTH O
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TOM, YTO HIMPOKO MCIOJIb3YEMBIN B INTEPAType TEPMHH JBYMEPHAs CUCTEMA, CKOpPEE, OTHOCUTCS K
MaTeMaTHYeCKOH MOJEN aJCOPOIMOHHOIO CJIOSl, YeM K peaJbHOMY OOBEKTYy, TaK Kak Ipu
OIMCAaHUM TOCJIEHEr0, CTPOrO T'OBOPSI, HENb3sl IpeHeOperarh KoJeOaHWsSMH LIEHTPOB, a TaKXke
BO3MOXKHOCTBIO MEPEOPHEHTAIIMH MOJIEKYJ. JTO 3aMedaHne 0COOCHHO Ba)KHO P COTIOCTABICHUU
TEOPETHYECKUX PE3yJbTaTOB, MOJIYYEHHBIX JUIi YHCTO JBYMEPHBIX CHCTEM C pEalbHBIMU
9KCIEPUMCHTAIEHBIMA TaHHBIMHU.

BriepBrie paznmgHbIe IBYMEPHBIC COCTOSIHUS BEIIeCTBA HAOIIONANINCH Ha TPAHHUIIE pasferna ra3-
KHJIKOCTB IS psila HepaCTBOPHUMBIX BEIIECTB, KOTOPHIE, PACTEKAsICh MO MOBEPXHOCTH KHUIKOCTH;
00pa30BHIBAII MOHOCIIOW. B MHOTOYHMCICHHBIX SKCIIEPUMEHTaxX OBUIO [OKa3aHO, YTO JTHU
MOHOCIION MOTYT TpeTepneBath (Ha30BBIE IIEPEXObI, HAIOMHHAIOMINE OOBIYHBIC (a30BEIC
MePeXoabl B TPEXMEPHBIX CHCTEMaX MEXKAY Ta30M, KHUIKOCTHIO M TBEpABIM TeloM. M3mepenue
JIBYMEPHOTO JaBJEHHs IUICHOK C MOMOIIbIO, HAlpUMep, BecoB JIeHrMIopa IO3BOJIMIO IMOJIYYUThH
JUIl HUX OMIIUPUYECKUE YPAaBHEHUs JBYMEPHOTO COCTOSHHMS BEIIECTBAa, KOTOpPBIE BO MHOTOM
HalOMUHAJIH ypaBHEHHUS JUIS TPEXMEPHBIX a3.

AXTHBHOE un3ydeHHe (a30BBIX IEPEXOJOB B CJOSX, aJCOPOMPOBAHHBIX Ha ITOBEPXHOCTH
TBEpAOTO TEJIa, HAYaJIOCh CPABHUTCJIBHO HCIAABHO, U 6bIJ'IO CTUMYJIMPOBAHO IOJYYECHHBIMHU BO
(DpaHI_[I/II/I HWHTEPECHBIMU U JAHHBIMU O MEPEXOJax B CI0AX 6J'IaI‘OpO}1HI)IX ra3os, aZ[COp6HpOBaHHI)IX
Ha MOBEPXHOCTH CIEIHATBHEIM 00pa3oM IMPUTOTOBICHHOTO rpaduTa. [lepBoHAYaIbHO JBYMEPHEIC
(a3oBBIC TEPEXOABl B ATHX CHCTEMAaX H3YYalHNCh JINOO KIACCHYSCKUMH METOAaMU H3MEPCHHS
n30TepM ancopOrum, b0 Kamopumerpudeckumu Mertomamu [1]. Ha ¢a3oBpie mepexomsr k
aZCcOpOIIMOHHOM CJIO€ TP STOM YKa3bIBalld CKAa4KOOOpa3HbIE HM3MEHEHHS 110 IUIOTHOCTH B
M30TEPMHUYCCKUX YCIOBHAX, a TAaKK€ MAaKCHMyMBl Ha KpPUBBIX 3aBHCHMOCTH TEIUIOCMKOCTH
aJIcOpOMPOBAHHOTO CJIOSl OT CTENEHU 3alOJIHEHHsI WM OT TeMmeparypsl. Janee Obu1 mpemioxeH
TEH30METPUYECKUI METO/ HcciienoBaHus (pa30BBIX MEPEX0JIOB B aJICOPOILIMOHHBIX CIIOSX, KOTOPBIH
3aKJII0YaeTcsl B M3MEPEHUH TEMIIEpaTypHON 3aBUCHMOCTH PaBHOBECHOTO JIABJICHHS B 3aMKHYTOM
agcopburontom cocyne [3]. Ilpu sTom mepenomsr Ha kpuBbix INP=f (1/T) cooTBEeTCTBYIOT TOUKaM
JIBYMEPHBIX (pa30BBIX IEPEXOJIOB.

HoBble BO3MOXXHOCTH B HM3yueHHMH (Aa30BOr0 COCTaBa IOBEPXHOCTHBIX CJIOEB CBSI3aHBI C
HCTIOJIB30BaHUEM MOIIHBIX COBPEMEHHBIX METOJIOB HCCIICOBAaHUS MOBEPXHOCTH: AMDpaxiim
MEJICHHBIX 3JICKTPOHOB M JJICKTPOHOB BBICOKOH SHEPIHH, HEUTPOHOB, PCHTTCHOBCKUX IJIydeH,
SIIEPHOTO MAarHUTHOTO pe30HaHCa, MECCOAYIPOBCKON CIIEKTPOCKOIHH, SJUTUTICOMETPHH, U3MEPEHUS
MMOBEPXHOCTHOTO JIaBJICHUS IUICHKH ITyTEM HM3YYCHHUS pa3MepoB ancopOeHTa ¥ psma IpyTHX.
[IpuMeHeHHE STHX METOM0B O3BOIHIIO U3YYUTh CTPYKTYPHBIE CBOMCTBA aICOPOHPOBAHHOTO CIIOS,
Takre, Kak MOJIOXKCHHE aJCOPOMPOBAHHBIX MOJICKYN IO OTHOIICHHIO K HX COCEHIsM, CTEICHb
YIOPSIOYCHUST TOBEPXHOCTHBIX (a3, pPACIOJOKCHHUE aICOPOMPOBAHHBIX HE OJHOATOMHBIX
MOJIEKYJI OTHOCHUTENIbHO MOBEPXHOCTH, a Takke uX nedopmanuto. [IpoBeneHHble HcClienOBaHUS
MOKa3aju, 4To (a30BbIi COCTaB aJcOPOMPOBAHHOMN MJICHKH MOYKET OBITh OYEHb CII0KHBIM U MOXKET
BKJIOYaTh B ce0s crnenuduueckd JIByMepHble (as3bl, TakWe, Kak «COpa3MEpHbIE» U
«HEecOopa3MepHbIe» penbedy MOBEpXHOCTH ajacopOeHTa, a Takke (as3pl, XapaKTepu3yemble
pa3TUIHOM OpHeHTanuel aacopONPOBaHHBIX MOJIEKYJI OTHOCHUTEIBHO TIOBEPXHOCTH.

D¢ exThl, CBs3aHHBIE C IOBEPXHOCTHBIMHM ()a30BBIMH NEPEXOAaMH, 37IECh IPEJCTAIOT B
YHCTOM BHJIE, TAK KaK OHHM HE OCIIOXKHSIOTCS HEOHOPOIHOCTHIO ITIOBEPXHOCTH M CTPOCHUEM CAMHX
MoJekys. Ho nmaxke 1uist 3THX MpOCTEHIINX CUCTEM, HECMOTpPS Ha OOJIBIION 00BEM BBINOJIHEHHBIX
pabor, cTpoeHne IByMEpHBIX (a3 elie He BHLICHEHO JI0 KOHIA, U OHU MO-TIPEXKHEMY ITPHUBJIEKAIOT
HHTEpeC uccienopareneit [2].

He aBTOHOMHOCTH aJCOPOLIMOHHOTO CJIOSI M CBSI3aHHOE C HEl BIIMSIHME Ha €ro CTPOCHHUE
MTOBEPXHOCTH aACOpPOEHTa SABISIOTCA MPUYMHOW OONBIIET0 pasHOOOpa3us MOBEPXHOCTHHIX (a3 Mo
CpPaBHEHMIO C OOBEMHBIMU. Y CJIOBHO (ha3bl aIcCOPOMPOBAHHOTO MOHOCIIOS MOKHO MOAPAa3/IEUTh Ha
nBe Tpynmbl: 1) as3el, CTPYKTYpHO CBSI3aHHBIE CO CTPOCHHUEM MOBEPXHOCTH aicopOeHTa, 2) ¢dasbl,
CTPYKTYPHO HE 3aBUCSALIME OT €€ CTpoeHus. MHTeprperanys sSBICHUM, OTHOCAILMXCS KO BTOPOMH
TpyTIIie, MPOIIe ¥ OCHOBAaHA Ha MPSIMOI aHAIOTHH C OOBIYHBIMU TPEXMEPHBIMH (hazaMu. MoIeKyIIbl
JIBYMEPHOTO Ta3a, HAXOASALIMECS B aJCOPOLIOHHOM CJI0€, TaK )K€, KaK U TPEXMEPHOT0, MOOMIIbHBI
W MaJo BIMSIOT JpYr Ha Jpyra, HO JBYMEPHOMY KpHCTaJUly CBOHCTBEHHO pEryJIsipHOE
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pacrojoxeHue MoJIeKyd B cioe. Hipke TemmepaTypbl TPOMHOH TOYKHM BO3MOXHBI (pa3oBble
nepexo/ibl MeXy ABYMEPHBIM I'a30M U JIByMEPHBIM KPUCTAIJIOM; B HHTEPBAJIE TEMIEPATYpP MEXKIY
TPOMHOW WM KPUTHUYECKOH TOYKAMHM BO3MOKHO COCYILECTBOBAaHHME JABYX M3 CIEAYIOIMUX (a3:
JIBYMEPHBII ra3, JIBYMEpHas >KUAKOCTb, JBYMEPHBIH KpPUCTAJLI, HAKOHEI, BBIIIE KPUTHYECKOH
TEMIIEpaTypbl BO3MOXKHBI MEPEXOJbl MEXIy KPHCTAJUIOM W CBEPXKpHTHUECKMM utonaoM. s
TEOPETHYECKOTO ONMCaHHus (DAa30BBIX MEPEXOJOB B TaKUX CIIOSAX HCIOIB3YIOTCS JIByMEpHBIC
aHaJOTW OOBIYHBIX YpPaBHEHMH COCTOSHMA. B wacTHOCTH, HamaM HpPUMEHEHHE JABYMEPHOE
ypaBHEHHE cocTosHUS BaH-nep-Baanbsca, ypaBHeHHS TeOpur CBOOOIHOH IO ! (aHAJIOT TEOPUH
cB0OOTHOTO 00BEMa KHUIKOCTH), IBYMEPHOE BUPHAJIbHOE YpaBHEHUE coCTOsIHUA. Dasbl, CTpyKTypa
KOTOPBIX CBSI3aHA CO CTPOCHHEM IMOBEPXHOCTH aIcOpOeHTa, MPEACTaBISIOT co00i crnenupuiecku
IByMEpHbIE (pa3bl M HE MMEIOT TPEXMEPHBIX aHaJIoroB. Kak mpaBmio, B 3TOM cirydae MOJEKYIIBI
JIOKJIN30BaHbl BOJM3M OIPEAETICHHBIX MECT HA TIOBEPXHOCTH W JUIS UX ONMHUCAHHS HCIIOJIB3YIOTCS
pemerounble Mozpenu. Ilpm 3ToM pemerka aByMepHOH a3kl HAKJIaIbIBACTCS Ha pPELIETKY
aJICOPOIIOHHBIX MECT TOBEPXHOCTH aJCcOpOeHTa. ODTH PEHIETKH MOTYT COYETaThCs, €CIM OHHU
MOJOOHBI JpYT JAPYTYy, T.€. COpa3MEpHbl, U MOTYT OBITh HE3aBUCHMBIMH B IPOTHBHOM Ciydae.
CKJIOHHOCTB BElIECTBa 00pa30BbIBaTh COpa3MepHbIe (ha3bl 3aBUCHT HE TOJBKO OT OTHOCHTEJIBHBIX
pa3sMepoB JBYX pELIETOK, HO W OT COOTHOLICHWS JHEPrHU JIATEPAIbHOIO B3aUMOJICHCTBUS
agcopbar — axcopbar W BBICOTHI 0aphepoB Ha IIOBEPXHOCTH IOTCHIMAIBHOH SHEPTUH
B3aUMOJCHCTBUS ancopOaT — afcopOeHT, a TaKkKe OT TEMIEPaTyphl.

I'oBops o (a30BEIX mHepexonax B MOBEPXHOCTHBIX CIIOSIX, HEIb3S HE OTMETHTh OOJBIINX
yCIIeX0B, KOTOpbIE OBUIM JOCTUTHYTHI B 3TOH o00nacTH Onmarofapst NPUMEHEHHIO METO/OB
YHUCIIEHHOTO  JKclepuMeHTa  (MeTomoB  Monrte-Kapmo #  MonekynmspHOH  JUHAMHKH).
HeﬁCTBHTeHLHO, BO3MOXKHOCTH YHCTOM TCOPUN B OINHCAHUN TAaKHUX CJIOXKHBIX CHCTEM, KaKUMU
SIBIIIFOTCS JICOPOIIMOHHBIC CJIOH, OTPAHUYCHHBI, B CHITy Y€ro MPHUTOJHBIC I PacueTOB (GOPMYIIBI
BCera COJCpKaT psija npuOmmkeHud. B To ke Bpems CO3JaHHE MOIIHBIX KOMITBIOTEPHBIX
TEXHOJOTUM CIENajJ0 pPEalbHbIM MpPAMOE MOJCIUPOBAHHE IIPOLIECCOB, MPOTEKAIOIIUX Ha
MOBEPXHOCTH pazjena (a3, U MO3BOJIMWIO MOJTYyYaTh KaK CTATHCTHYECKU CPEJHUE XapaKTEPUCTUKU
CHCTEMBI, COOTBETCTBYIOIINE PEeaJbHOMY 3KCIIEPHUMEHTY, Tak M MH()OPMAIUIO O €€ CTPOCHHUH Ha
MOJIEKYJIIPHOM ypOBHE. VHTEpECHO OTMETHTh, YTO CaMO pPa3BUTHE METOJNOB UHCIEHHOTO
SKCTIEPUMEHTa HMCTOPHYECKH OBIIO TECHO CBA3aHO C MOJEIMPOBAaHHEM CHCTEM MallbIX
pa3sMepHOCTeH, a OHUM W3 CaMbIX BaXXHBIX PE3yJbTaTOB, MOJYYEHHBIX B 3TOW oOmacTH, ObLIO
JIOKa3aTeIbCTBO CYIECTBOBAHUS (ha30BBIX NEPEX0JIOB B IByMEPHBIX CHCTEMAX.
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Abstract: of the total number of species of animals inhabiting our planet 2/3 are insects with at
least 1 million species.

Diptera are bloodsucking insects. This review article considers medical significance of
bloodsucking dipterous insects — mosquitoes (fam. Culicidae).

It is important for understanding the entomological risk of bloodsucking dipterous insects-borne
disease transmission. At present, it has been registered that mosquitoes (fam. Culicidae) transfer
more than 50 viral and parasitic diseases. Control measures are personal, protection against
mosquito bites and destruction of larval forms and places of fertility.

Keywords: diptera, bloodsucking insects, mosquitoes, transmission.
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Annomayusn. uz obwezo uucia obumarOwux Ha Hawel niaLeme 6ud08 Jicusomuvix 2/3
cocmaegnsAom Hacekomble, ¢ He MeHee | MULIUOHOM 6U008.

Heyxpwiavle — Kposococywue Hacekomvle. B 5moil 0030pHOU cmamve paccmMampugaemcs
MEOUYUHCKOE 3HAYEHUE KPOBOCOCYUIUX OBYKDBLIbIX HACEKOMbIX — KoMapos (cemeiicmeo Culicidae).
Omo 8adxicHO 0714 NOHUMAHUA IHMOMOJIO2UYECKO20 pUCKA nepeoayu 0OonesHell ¢ NOMOWbIO
KPOBOCOCYUUX OBYKPBLIbIX HACEKOMbIX. B Hacmosiwee epems 3apecucmpuposano, 4mo KOMAapbl
(cem. Culicidae) nepeoarom 6Gonee 50 eupycnvix u napazumapnvix 3abonesanuti. Mepvl 60pbobL
SAGNAIOMCSE NEPCOHANLHBLIMU, NPU KOMOPBIX 3AWUWAION OM YKYCO8 KOMAPO8 U pPA3PYUAIom
JUYUHOYHBLE POPMBL U MeCmA NAOOOPOOUSL.

Knroueswvie cnosa: 0s8ykpulivie, KpoBOCOCyujie HACEKOMbIE, KOMAPbl, MPAHCMUCCUSL.

VK 595.7

Many families from the order Diptera have a medical significance. They are mosquitoes (fam.
Culicidae), horseflies (fam. Tabanidae), blackflies (fam. Simuliidae), midges (fam.
Ceratopogonidae).
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Mosquitoes are bloodsucking insects, distributed from the tundra zone to the oases of the desert
[1]. In the territory of CIS occurs the three most common types are Anopheles, Culex and Aedes.
Mosquitoes are temporary ectoparasites of humans and carriers of various diseases. As it is now
established, mosquitoes can carry over 50 viral, bacterial and parasitic diseases. In Russia, there are
more than 80 species of mosquitoes of the family Culicidae [2].

Bloodsucking mosquitoes have an elongated oral apparatus - proboscis, capable of penetrating
the skin of humans and animals to sucking blood. In the daytime, mosquitoes usually hide in
vegetation, premises (residential or for livestock). They attack at dusk and in the early morning.
Only female mosquitoes feed on the blood of animals and humans. A febrile patient is more
attracted to mosquitoes than a healthy person. If there are a lot of livestock in the village, diverting
mosquitoes to themselves, people are relatively less affected by their attacks. Nutrition of females
with blood is an indispensable condition for the reproduction of mosquitoes, since blood is the
supplier of proteins necessary for the development of eggs. After a bloodsucking, the female ripens
eggs for several days, which she lays several dozens or hundreds in temporary and permanent
ponds, puddles, marshes, rice paddies, cellars of multi-storey buildings with availability of water,
even in barrels of water and tree hollows with rainwater.

Diseases transmitted by mosquitoes are especially widespread in tropical countries. On the
territory of the Russia, Africa, Ukraine and also Kazakhstan are recorded the following human
diseases transmitted by mosquitoes.

Mosquitoes of the genus Anopheles (Anopheles maculipennis, An. superpictus, An.
pulcherrimus) are carriers of malaria pathogens, therefore they are called malarial mosquitoes. This
is the most common disease of the globe. Mosquitoes have the greatest impact on public health
because of their role in malaria, arboviral and filariasis transmission [3, 4]. In contrast,
representatives of the genera Culex, Aedes and others are called non-malaria mosquitoes.

An. funestus population in northern Mozambique is resistant and this has serious implications
for current malaria control efforts being undertaken in this region [5]. Bloodsucking mosquitoes, in
addition to malaria, can tolerate pathogens of tularemia, anthrax, a large humber of viruses and
some types of helminths. The causative agent of tularemia, can be transmitted by skin contact with
an infested, diseased, or dead hare or rodent. Some Culex species also tolerate Japanese
encephalitis, tularemia [6].

Japanese encephalitis is epidemic disease with acute course and high mortality (up to 60%),
distributed in Japan, China, Manchuria, Korea. In the Russian territory was described for the
first time in 1939. In Russia were identified the following vectors: Culex tritaeniorhynchus,
Anopheles. koreicus, A. togoi, A. esoensis, C. bitaeniorhynchus, C. pipens. The last two
species of great importance in the transmission of the pathogen to human did not have, since
the C. bitaeniorhynchus rarely attacks to people, and C. pipens was relatively occurred rarely.
In the laboratory have been established the susceptibility to infection and the ability to
transmit the virus of Japanese encephalitis with mosquito An. hircanus sinensis. Therefore, it
is possible that in the transmission of the virus in the Southern part of Russia, certain species
may have a certain significance [7].

Encephalitis of the Western Nile. The causative agent is close to the Japanese encephalitis virus,
widely distributed in equatorial and eastern Africa, especially in the Nile delta. In the CIS, a wide
distribution of antibodies to this virus has been revealed in the sera of wild birds and some animals
in the Astrakhan Region, Ukraine, Krasnodar, Armenia, Azerbaijan, Turkmenistan, Western
Siberia and the Far East.

West Nile virus is a mosquito-transmitted virus for which several species of passerine birds act
as hosts. Communities with low avian diversity tend to be dominated by species that amplify the
virus, inducing high infection prevalence in mosquitoes and people, while communities with high
avian diversity contain many species that are less competent hosts [8].

The West Nile virus was isolated from the mosquito C. modestus. In Azerbaijan, Tomsk,
East Kazakhstan region and Udmurtia, strains of neurotropic viruses (group A) were isolated
from animals. With the help of serological reactions or by isolating viruses from animals, the
circulation of the viruses of this group (Sindbis, Chikungunya and others.) was established in
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some other regions of the USSR. The presumed carriers of the Sindbis virus (isolated from
birds in Azerbaijan and Turkmenistan) are mosquitoes A. c. caspius, An. hirkanus, whose
numbers in these areas during the development of chicks are usually high. In Czechoslovakia
strains of the traction virus were isolated from the mosquitoes A. c. caspius, A.vexans;
experimentally showed the possibility of transmitting this virus to mosquitoes of the last
species, as well as A. sticticus. In Czechoslovakia, a strain of the virus from the Bunyamver
group (from a human) was isolated from the mosquitoes of An. Maculipennis [9].

The fight against mosquitoes is relation to the aquatic stages of the life cycle - larvae and pupae.
The most effective are biological control measures in combination with hydro-reclamation,
conducted in accordance with state antimalarial programs. In Western Transcaucasia, for example,
it was possible to rapidly reduce the number of mosquitoes and the morbidity of the population by
malaria due to melioration and breeding of fish - gambuses, feeding mainly on larvae of diptera.
For personal protection apply repellents and mechanical means: gauze canopies, nets, etc. [10].

In 2017, the research was conducted in national park of Sharyn. During research were used
some methods to collect and quantify the mosquitoes. To quantify it should have considered all
conditions. For example, when recording the intensity of an attack in order to analyze the seasonal
progress of the adult population, it is necessary that the records be taken at different periods of the
season, but by the same method, in the same place, at the same time, in the same weather,
preferably on the same person (animal) in the same (better dark) clothing. To catch insects used the
methods of white bell (bell of Monchadskij).

To catch insects, a person is covered with a bell, which serves to attract bloodsuckers, and
then with the help of a test tube, an exhauster or a small net, all insects under the hood are
caught. The exposition (the time from raising to lowering the bell for human bait) constitutes 5
minutes. Skuf’in’s scarecrow trap has also useful to collecting mosquitoes and other
bloodsucking insects (Figure 1) [7].

="

r

Fig. 1. Skuf’in’s scarecrow trap. A. Skuf’in’s trap; B. Frameless trap with wings, C. Suspended trap with
cage; D. Suspended trap without cage: a. bag of oilcloth; b. tin tube (by Vladimirova V.V and Potapov A.A.)

It has not been managed to discover any carrier disease of bloodsucking insects. The last local case
of malaria was registered in 1967 and since 1968 only imported cases of malaria have been registered. In
2000, 7 cases of local malaria were registered in the South Kazakhstan region in Almaty.

The World Health Organization, realizing that the problem in malaria in the country can take
more serious dimensions, provides medical and preventive health services, which provides
antimalarial measures in terms of training, scientific and practical research and expert assessment
of the local malaria situation and the problems associated with its prevention [11].
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Full-scale studies on the spread of diseases and the abundance of most types of bloodsucking

Diptera insects are practically not carried out at present in Kazakhstan. Current available
information for the most part are outdated and fragmentary, necessary and relevant to continue
research on study of biology and ecology of bloodsucking dipterous insects.
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TEXHUYECKHUE HAYKH

INOBBIINEHUE TOCTOBEPHOCTHU OBPABOTKHU JAHHBIX
HA OCHOBE HEUETKOM MOJEJIN UJIEHTU®UKAIIUA
CJIYUYAMHBIX BPEMEHHBIX ITPOIIECCOB
Kymanos 407 A bexmypoaos 3.T.%, Karomoa H.M.?
Email: Jumanov1144@scientifictext.ru

LKymanos Hepaun Hopazumosuy — doKmop mexnueckux Hayk, npogeccop;
2Bexmypooos 3oxud Tambosuy — accucmenm;
3Karomosa Hagpuca Myxuodurosna — mazucmpanm,
Kagpedpa unpopmayuonnvix mexnonro2utl,
Camapkranockuii 20cy0apcmeeHHblll yHugepcumenmn,
2. Camapxano, Pecnyonuxa Y36exucman

Annomayusn: chopmynuposana 3adaia u paspabomanvl MemoOudecKue OCHO8bl NOCMPOEHUs.
cucmem UHMENNIEKMYAIbHO20 AHAAU3A OAHHBIX HA OCHO8e SUDPUOHOU MOOJelu udeHmugurkayuu s
nosviueHus 00CMOBEPHOCMU NPOSHO3A CLYUYALIHBIX 8pEMEHHbIX npoyeccos. IIpednoicensl nooxooul
K NOCMPOEHUID HOBbIX MEXAHUIMO8 ONMUMUZAYUU 00paAbOMKU OAHHLIX HA OCHOBE HEeYemKuUx
MoOeniell Ha OCHO8e BblA8IEHUS CBOUCME HECAYUOHAPHOCIU CTIVYAUHBIX 8DEMEHHBIX NPOYECccos U
CUHmMe3d CMAamucmuyeckux u OuHamudeckux mooene uoenmugpuxkayuu. Paspabomanuvl npunyunul,
Memoobl U An2oPUMMbL UOSHMUDUKAYUY HA OCHOBe KOMOUHUPOBAHUS 803MONCHOCHIEN HEeUYemKUX
MHOJICECNE, HeYemKOU J02UKU U HelpoHHOU cemu. [JocmogepHocmsb paspabomaHHoOU MemoouKu
noomeepaicoeHa pe3yibmamamu IKCHePUMEHMATbHBIX UCCAE008AHUL.

Knrouesvle cnoea: unmennekmyanivHolil aHaiu3, 00pabomra OAHHBIX, CAYHAUHBIL BPEMEHHOU
npoyecc, c8OUCME0 HECMAYUOHAPHOCIMU, UOEHMUPUKAYUsL, OOCMOBEPHOCHIb.

INCREASE OF DATA PROCEEDING RELIBILITY ON THE BASIS
OF FUZZY MODEL OF RANDOM TIME
PROCESSES IDENTIFICATION
Jumanov I.1.}, Bekmurodov Z.T.?, Kayumova N.M.?

YJumanov Israil Ibragimovich — Doctor of Science, Professor;
2Bekmurodov Zokhid Talibovich — Assistant;
3kayumova Nafisa Mukhiddinovna — Undergraduate,
DEPARTMENT OF INFORMATION TECHNOLOGIES,
SAMARKAND STATE UNIVERSITY,
SAMARKAND, REPUBLIC OF UZBEKISTAN

Abstract: the task is formulated and methodical bases are developed to construct the systems of
data intellectual analysis on the basis of identification by hybrid model for increase of random time
processes forecast reliability. Approaches are proposed to constructing the new mechanisms for
optimizing data processing on the basis of fuzzy models on the basis of identifying the
nonstationary properties of random time processes and synthesis of statistical and dynamic
identification models. The principles, methods and algorithms of identification based on combining
the capabilities of fuzzy sets, fuzzy logic and a neural network are developed.The reliability of the
developed technique is confirmed by results of experimental researches.

Keywords: intellectual analysis, data processing, casual temporary process, property of non-
stationarity, identification, reliability.

VIK 658.512.011
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IMocranoBka 3amayn. HeoOXoaMMOCTb pa3BUTHS CYIIECTBYIOUIMX TEXHOJOIMH aHaHu3a
cryqaiiHeIX BpeMeHHbIX mpoueccoB (CBII) oObsicHseTCS OrpaHUYCHHBIMH BO3MOXKHOCTSIMH
TPaJUIMOHHBIX MOJXOJOB, OCHOBAaHHBIX Ha METOAAX aBTOPETPECCUH, CHEKTPAIBHBIX
npeoOpa3oBaHui, SKCIIOHEHIIMAIILHOTO CITIaKMBAHUS U IPYTUX TeXHOJIOTHit [1].

Hactosimass craThsi mNocCBsIieHa pa3pabOTKe METOJUUECKUX OCHOB CO3/aHUS METOJOB
HWHTEIUIeKTyalabHOTO aHamm3a paHHbIX (MAJl) mo pesymbraTaM HCCIEIOBaHHS BHYTPEHHEH
ctpykrypsl CBII, mpexacraBieHHOH B BHIE COBOKYITHOCTH OTHOIICHHI MEXIy HHTEPBAJIHHO-
BPEMEHHBIMH TPHU3HAKAMH, ONMCHIBAIOIIMMH IIPOIECC, a TaKXKE IIOCTPOCHUIO HEYETKOH
MaTeMaTuaeckoi Monenm uneHrudukamun CBII.

KoHmentyanbHpIM HNOAXOAOM K IOCTPOCHHIO HOBBIX MEXAaHH3MOB ONTHMHU3AIMU 00pabOTKH
JAHHBIX Ha OCHOBE HEYETKHMX MOJEICH CIIy)KUT BBIABIICHHE CBOWCTBa HecTanunoHapHoctu CBIL, a
TaK)Ke CHHTE3 CTaTUCTHYECKHUX U JUHAMHYECKHX Mojenel unentudukanuu [2, 3].

Oco0eHHOCTH M NPUHOMIOBI NPOoeKTHpOBaHWA MeTodoB HMAJ[ Ha oCHOBe HeYeTKHX
Mojeseil W He4eTKOW JOrMKH. BakHOW 0COOEHHOCTBIO MOAXO/a 1O MPUMEHEHHI0 HEYETKUX
MoJenield ISl TOBBIMICHUS JIOCTOBEPHOCTH OOpabOTKM JaHHBIX HECTallMOHAPHBIX OOBEKTOB
SABJISICTCA BBIIIOJTHCHHUC (byHKIII/Iﬁ CHUHTE3a KOJMYCCTBCHHOT'O U KAaYCCTBCHHOI'O MOACIMPOBAHUA C
LENbI0 ONTHMHU3AIMK ONHCaHMsl OO0BeKTa, aHanu3a W o0paboTku uHpopmanuu. I[Ipu sToM
AITOPUTM HEYETKOW JIOTMKM CTaHOBHUTCS KA4eCTBEHHBIM HMHIWKATOPOM aHAIM3UPYEMOTO
BPEMEHHOT'O psila, YTO JaeT BO3MOXKHOCTH (DOPMHPOBAHUS JIMHTBUCTHYECKHX BXOIHBIX H
BBIXOAHBIX MEPEMEHHBIX, (a3uuKanuy, TEHepanud NpaBWI BBIBOJOB M MEXaHHU3MOB
HCTIONb30BaHMA CBOHCTBA HecTannoHapHocTr CBII, a Taxke KOHTPOIISI TOCTOBEPHOCTH 00paboTKN
naHHbIX. Hambosee IEHHBIM CBOWCTBOM HEUYETKHX MOJEINEH SIBIISETCS €Ie CIOCOOHOCTh YCIENTHO
peuiaTth 3aaa4d NpU CJIOKHBIX aHAJIUTUYCCKUX 3aBHUCUMOCTAX MEXKIAY BXOJAHBIMHU M BbIXOAHBIM
napaMeTpaMu; IMPOCKTUPOBATH ONTUMAJBLHBIC alIPOKCUMATOPbl BPEMEHHBLIX PAOOB;, CTPOUTH
AZICKBATHBIC MOJECJIM B MHOT'OMCPHBIX MMPOCTPAHCTBAX, BKJIKOYAA MPOCTPpaHCTBA CMCIIAHHOI'O THUIIA,
B KOTOPBIX YaCTh IEPEMEHHBIX SABJISIOTCSA HENPEPHIBHBIMHU, a YaCTh — JUCKPETHBIMH [2].

[TpuHIMI IPUMEHEHHUsI CTAaTUCTUYECKUX M TUHAMHUYECKHX MOAX0J0B K miaeHTH(ukamun CBII

sakmouaiorcs B crenyiomeM. Ilpn wmpentudmkamun CBIT samaercas T =[t,t,,...1 ]
JIMCKpETHas BpeMEHHasl IIKajla B BHJIE YHOPSJOYEHHOH 10CIeJ0BAaTEIbHOCTH YUCIOBBIX 3HAYCHUH
S(t) = (x(t), %, (t),....x, (t)) u dopmamusyrorcst mporeypbI, MOBONAIOMME 1O MPOULTHIM
3HAYCHHAM PSA AITPOKCHMHPOBATH IO 3HAYCHHS IS IPOM3BONHHOTO MOMEHTAa BpeMeHH [ ¢
3a7aHHOl TouHOCThIO. B kauectBe munentuduraropo CBII MoryT ObITH MCIIOIB30BAHBI METOJIBI
aBTOperpeccuy, QUIBTPBI CO CTYNEHYAaTOH, MOJIMHOMHAIBHOW, mapaboiIudeckod M KyOWdeckou
¢byukiusamu. [ycts unentudukarop CBII npencrasisiercs: nuddepeHuanbHbIM ypaBHEHUEM
n n-1
d d"x a d"x a,, dx
N ; ) — Tt —+ X=ay. (1)
o] dt" o] dl w, dt

c
rae X — BenMuMHA Ha BXoj€e GUIbTpa;
Y — BenuuuHa Ha BBIXOAE GUIBTPA.

d

Torpa ypasrenue (1) ¢ nomousio oreparopa [) = —— sanmmiercs B BUje

an—l an—2 2 aO n
I+—"=p+-—"5p" +..+——p")x=ay.
a)C C a)C
Omneparop auddepenunposannst [) cBs3an ¢ omepaTropoM (YHKIHM PasHOCTH — A

cleyronieit 3aBUCUMOCTbIO:
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Ai 0 Ak_l 2
i i k+1 T
p=—2, ZZZ(—].) —,pu | =—, 3)
i
T k=1 k Nw

rae N — uucio orcueros Ha nepuon T:T —war JIUCKPETU3ALHH.

OrpaHuuuBas 4MCIO0 WICHOB B CyMMe (3), MOJyYMM Pa3sHOCTHOE YpPaBHEHHUE C MOCTOSHHBIMU
KOO PHUIMEHTAMH, TOPAJOK KOTOPOrO OYAET ONMPEAENATHCA YHMCIOM B3ATHIX 4WIEHOB. Eciu B

YpaBHEHHH (2) OTpaHUYUTHCSA PA3HOCTAMH MOPSIIKa N, 1o Pa3HOCTHOE ypaBHEHHE IPUMET BUJ
b A" X[NT]+ b, AV X[nT]+...+ b x[nT]=ay[nT]. @
KoappuunenTst bi 3TOr0 YpaBHEHUsI CBA3aHBI ¢ KoddunreHTamu ypaBHeHus (2). 3aMeHss B

ypaBHeHHH (4) pa3HOCTH QYHKIINA X(t) WX 3HAYCHUSAMH NOJTY9IaeM COOTHOIICHHE, CBA3BIBAIOIIECE

N snauennii (GyHKIHH OT x[nT] JI0 X[(n + N)T]

AXNT]=Y (<) ci X[nT + ([ -W)T]. (i=LN), @
v=0
rac X[nT] — 3HAYCHUA BCJIINYHUHBI B MOMCHTBI BpeMeHI/I, a | = 1,2, aen ,N .

TakuM o00pa3oMm, W3JIOKEHHBIH B Ka4yecTBE IpUMepa LIMPOKO PacHpOCTPaHEHHBIN
CTaTUCTUYECKUH MOAXOZ IPHBOAUT K CO3JaHUIO TPYAOEMKHX aJIrOPUTMOB HACHTH(UKAIMH,
ACHMIITOTUYECKHUE OICHKH CIIOKHOCTH KOTOPBIX HAIPSIMYIO 3aBHCAT OT oObema maHHBIX CBII —

N , HHTCPBaJIa JUCKPCTU3alun — T 1 miara 3KCTparojasanuy — T.
I[J'ISI COBCPUHICHCTBOBAHUA HW PA3BUTHA CTATUCTUYCCKOIO MIoOAXOoda IMpeajiaractcsi MCETOA
NpeACTaBJICHUA CBII Ha 0CHOBE HEYECTKHX MHOKECTB, MOJCJIb KOTOPOT'O0 HE 3aBUCHUT OT pa3MEpOB

PETPOCTIEKTHBHBIX JAHHBIX M 00JIa1aeT CIIOCOOHOCTHIO HACTPOWKHU NEPEMEHHBIX Tur.
HNnentudpuxamus CBII Ha ocHoBe HedeTkHX Modedeil. [lng peanmsanuu moaxonaa
JIMCKPETHOE HEYETKOE MHOKECTBO, onpeseienHoe Ha ynusepcyme U |, 3anaercs B Buge [3]

A= Ta(u)/up+ Fa(uy)/uy+...+ Fa(uy)/uy, (6)
re f A(u) :U —[0,1] - pyuxuus npunamnexuoctd (PI1) HeYETKOTO MHOKECTBA;

fa(U,) — crenens npunamnesknoctn snementa BP U, € A, r=1,n;

[IpecTaBuM HedYeTKHe JAaHHEBIE | -T0 1 (i +l) -rO MepHOI0B, KAK HEUETKHEe MHOKecTBa A ju
Ak na yausepcyme U . HeueTkas norudeckas 3aBUCUMOCTb IIPECTABIsAETCS B BUJIE: Aj - A
rre A j — TeKylee COCTOsHHE, a Ak — clieAyIollee COCTOSIHUE HEe4eTKoW 3aBucumoctu. s
peanbHbIX 3HaueHudt BP fi (t) =T, | =12,.. ma yauepcyme U mpupamennus
MIPEICTaBISIOTCS B BUIE

U =[Dyjn — D1, Dyax + D21, (D =min(f (©) = f (¢ ~1)> Dyax =max(f (1)~ f(t-1));

rae Dmin u Drrax — MHHHUMAJIbHOE ¥ MaKCUMAaIIbHOE TIPUPAIICHUS 3HAUYCHUI (haKTopa;

D, u D, — nBa nefictBurensHpx uncia, obecneanaromme pasouenue yrusepcyma U Ha N
MHTEPBaNOB paBHOM amuueL: Ug,Us,..., U, .

JInHrBHCTHYCCKHIE TEPMBbI AT (r = 1, ﬂ) HCYCTKUX MHOXKECTB NPEACTABIISIOTCS B BUIC
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A =1/u;+05/uy +0/uz+...+0/u,_1 +0/u;

A2=0,5/u1+1/U2 +O,5/U3+O/U4 +...+O/un. (7)

A,=0/u;+0/uy +...4+0/u,_, +0,5/u,_1 +1/u,,.
Vckomoe 3HaueHWe WACHTUPHUIHPYEMOH BEIWYWHBI HAXOAUTCS KAaK CyMMa pealbHOTro

3Ha4eHNs BpeMEHHOTo psiia dakropa 1 wit | -ro nepuosa n nedazsnuUUPOBAHHONO 3HAYECHUS
snemenra BP Yj, 1, 1.e.:

I:|+1:Ti + Vi1 ®)
PeanvHoe 3HaueHue npupamenus BP s (i +1) -r0 NEpUOAA HaXOAMUTCS 10 METONY LIEHTpa
TSDKECTH JIS1 OJHOTOUYEYHEBIX MHOKECTB:

n n
yi+1=zWr'Zr/ZWr , ©)
r=1 r=1

rae N -xommuectso uurepsanos U, (I'=1,n);
Z, - cpenuss To4ka I -ro uHTEpBana,

W, - 3HAYEHHE CTENEHH NPUHAIEKHOCTH A I -TO MHTEepBaia pe3ylbTHPYIOLIEro dJIEMEHTa.
Oco0OeHHOCTh MeTO/la HEYETKOW HMICHTU(PUKAIMH 3aKII0YaeTCs B ONpENSNICHHH 3HA4YCHUS

KPUTEpHsI OICHKH JOCTOBEPHOCTH JHOO TOYHOCTH OOpabOTKM [daHHBIX B BHIC CpeaHEH
OTHOCHUTEJILHOM OIINOKHU

m
AFgg = (L00/M)Y|(F, -T))/T,|. o)
i=1

rae FI n TI - I/I,HeHTI/I(I)I/ILII/IpOBaHHoe 1 pCaJIbHOC 3HAUCHUSA A | -ro nepuona;

M — KoMMYECTBO MEPUOJIOB.
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Annomayun: 6 cmamove paccmMmampusaromcs 20poocKue NACCa3CUpcKue nepesosKu Ha npumepe
2. Buwkek ¢ npumenenuem npuHyunos uHGOPMAyuoOHHOU 102UCMUKY OJIA YIyYUleHUs Kaiecmea
MPAHCROPMHO20 00CAYICUBAHUSL 20POOCK020 HaceneHus. Taxoice npogeden amaius pabomul
MOOUNLHOZO — NPUNOJICEHUs, KOMOpoe NO3607iem  OMCIEHCUBAMb  MECHOHAX0dHCOeHUe
MPAHCROPMA HA MAPUPYMHOU Cemu 20p00d, BbIAGIEHbL €20 npeumyujecmea u Hedocmamxu. B
Kauecmee OdaibHelulec0 COBEPUIEHCMBOBANUSL  pabombl  0OWeCMBEHHO20 — MPAHCHOPMA
npeonodceHbl MEPONPUSMUsL NO NOBbIULEHUIO dPhekmuenocmu pabomsl NOOBUNCHO2O COCMABA
HA 20pOOCKUX MAPUPYMAX.
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Abstract: in the article urban passenger transportations are considered on the example of Bishkek
city with the application of the principles of information logistics to improve the quality of urban
transport services. Also, the analysis of the mobile application, which allows you to track the
location of transport on the city's route network, identified its advantages and disadvantages. As a
further improvement of the work of public transport, measures were proposed to improve the
efficiency of the rolling stock on urban routes.

Keywords: information logistics, urban passenger transport, information technology.
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B nHacrosmee BpeMst TpeOOBaHUS K Ka4eCTBY IPOLIECCOB MEPEIBIKEHUS TPY30B M ITaCCaXKUPOB
CTaHOBSITCS BCE JKECTUE: IpOLEecC NMEPeBO3KH JOIDKEH OBITh OBbICTpee, TOUHEee, SKOHOMHYHEE U
Oe3omacHee. B MexaHM3Me, 00ecieUnBaIOIIETr0 TpeOyeMble YCIOBUS MEPEABHKEHUSI, OJDKHA OBITh
ClaXeHHass paboTa BCeX YYacTHUKOB Ha BCEM INPOTSDKEHHWH IIpoliecca JOCTaBKH. [JIaBHBIM
YCIIOBHEM JUIsl JOCTH)KEHHS JIaHHOW COTJIACOBAHHOCTH B TPAHCIIOPTHBIX IIpoleccax SBISETCS
HaJIMYMe CHCTEM, KOTopble OyayT obecriednBaTh HEOOXOAMMOM HHpOpMalneil B Hy>KHBIH MOMEHT
MOJIb30BaTeNe! TPAaHCIIOPTHBIX ycuyr [1].

VYnpaBineHue TOPOJCKMM TAacCaXUPCKUM TPAHCIOPTOM C HPUMEHEHUSIMHA  [PHUHIMIIOB
JIOTHCTUKN TO3BOJBIET DPELINTh MpoOJeMy MaKCHUMalbHOTO YAOBJIETBOPEHHsS INOTpeOHOCTEll B
TIEPEABUKCHUAX TOpOACKOI0O HaCCJICHUA. Jloructuaeckoe YIipaBJICHUE TMaCCAXUPCKUMU
MepeBOo3KaMi  IpeaycMaTpuBaeT obecreueHne HeoOXoANMOH wH(OpMaIed Iob30BaTeIeH
TPaHCHOPTHOH yciyrH [2].
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Mbpueit ropona bumkek B npouuiom roay Obiia 3amynieHa B TECTOBOM PEXHUME MOOHIIBHOE
npwiiokeHue Inobi, yepes KOTOpoe >KUTEIN ¥ TOCTH CTOJIHIIBI MOTYT Y3HAaTh MapIIPYThl JABH)KCHHS
W IPUMEPHOE BPEMsI IIPHOBITHS OOLIECTBEHHOT'O TPAHCIIOPTA.

JlaHHOE mpuiIoXKeHHe yI00HO TeM, YTO OHO MO3BOJISIET YEJIOBEKY ONpPENEeNNUTh, IIe B JNaHHBIN
MOMEHT BPEMEHHU HAXOIUTCS HYXHBI €My MapIIpyTHBIH TPAaHCIOPT M BBIUTH Ha OCTAaHOBKY
3a0J1arOBPEMEHHO, T.C. PEIIaeTCs OJHA M3 OCHOBHBIX 3aJad JIOTHCTHKH — «B HY)KHOM MeCTe — B
HYXHOE BpeMsI».

3 A _al MegaCom 4G _al O!3G i & & 4 MegaCom 4G .l 013G (mmm 78%

Tponnenéyc N° 5

inobi

Npoduns

o Instecoan

0 npunoxeHun
HacTpoiku M35 NeGepunoexa

OcTasuTb 0T3bIB

S I & © e

Mopgenuteca

1

Opro-Cat Kox-fixap

© feno-2

Hom,.’mua TENLCKOE cornawenHue @
o [xan (koHeyHas)

Bepcwa 2.0.2

Puc. 1. Humepgheiic npunoscenus Inobi

HecmoTps Ha odeBHOHOE YHOOCTBO HCIIONB30BAHUS JAaHHOTO NPWIOKEHUS, UMEETCS PSIT
HEeT0paboTOK:

- HE BCer/la IPUIIOXKEHUE NTPABUIIFHO 0TOOpakaeT MECTOHAX0XKICHHUE TTOABIYKHOTO COCTABa;

- IPUJIOXKEHUE JOCTYITHO TOJILKO JUIS TTOJIb30BaTeseld CMapT(OHOB C BBIXOIOM B HHTEPHET;

- HE BeCh IOJBIKHOW COCTaB HE MMEeT He00XO0AUMOTro 000pyIOBaHUs Ui PabOTHI C TaHHBIM
MIPHUIIOKECHUEM.

HecmoTps Ha 3TH HECYIIECTBEHHbBIE HEJOYETH HCIIOIB30BAHNE JAHHOTO MPHUIIOKECHHUS SBISIETCS
yIoOHBIM U1 TlaccaxupoB. HamprmMep, B XONOAHYIO MOTOAY, YTOOBI HE MEP3HYTh Ha OCTAHOBKE,
OXHIas CBOH aBTOOyC WM TPOJUICHOYC, YeIoBeK OyAeT 3HaTh, KOTJa €My HY)XHO BBIXOJIUTH Ha
OCTaHOBOYHBIH IMyHKT.

W3 naHHOTO MpHIMEpa MOKHO CAEaTh BBIBOM, YTO MPUMECHEHHE HH(POPMAIIMOHHBIX TEXHOJIOTUI
B HaIlle BPeMs IMOKA3bIBaeT CBOE yIOOCTBO YIS MOJIB30BATEINCH YCIYT TOPOACKOTO MAcCaXXHPCKOTO
TpaHCIOPTAa. JTO HampaBieHUE TpeOyeT NalbHEHIIeTro pa3BUTHI, a HMCHHO COBPEMCHHBIC
cpencTpa coopa MHPOPMANUU ¥ HHPOPMAIMOHHAS JIOTUCTHKA JTOJDKHBI B 00S3aTEIILHOM IMOPSIKE
HCTIONB30BATHCS IS MOBBIIIECHHSI Ka4eCTBa TPAHCTIOPTHOTO OOCITYKUBAHMS HACEICHUS B TOPOJIax.

Ymupasienne WHHOPMAIMOHHBIM TIOTOKOM SIBJSIETCSl TJIaBHOW 3ajadeil MH()OPMAIMOHHON
JIOTHCTHKH.

OcHoBHbIE QYHKITUN HH)OPMAITMOHHOM JIOTUCTHKU:

- cOop mocTynaroniel nHPOpMaInH;
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- aHaJIM3 NOCTYNHMBIIECH HHPOPMALINY;

- IOCTaBKa MH(POPMAIUN 0OBEKTY yIpaBICHHUS;

- XpaHeHue HH(POPMAILHH.

[TosTOoMy B HacTosiiee BpeMsi HEOOXOAMMO JanbHelliee, Ooyiee MacmTaOHOE MpPUMEHEHHE
NPUHIUIIOB MH(OPMAIMOHHOM JIOTUCTUKU C MCIOJIB30BaHUEM MH()OPMALMOHHBIX TEXHOJIOTHH Ha
TOPOJICKOM IAaCCaKMPCKOM TPAHCIIOPTE, @ IMEHHO co3naHue LIeHTpa 1o ynpaBineHuI0 ropoACKUMHA
MACCAKUPCKAMH TIEPEBO3KAMH, OCHAIICHWE BCETO IIOABM)KHOTO COCTaBa, HMCIHONB3YEMOTO JUIA
MIEPEBO3KN HACEJIEHHSI TOPOJA, HEOOXOANMBIM 00OPYIOBAaHHEM ISl €T0 KOHTPOJISA M KOOPAWHAINH
Ha MapLIPYTHOM CETH ropoaa.

Hudopmanes ¢ BHIeoperacTpaTopos IIC Hudopmanuna ¢ BHIeoKaMep
padoTalmHX HA JTHHHH YV/IHYHOI0 HAO/10deHHA

¢ ¢

IMesTp no ynpaeieano I'TII

Y

KoHTpPoJIbL H KOOPAHHANHA
IIC Ha MapmpyTax IBH:KEHHA

Puc. 2. IIpeonazaemasn cucmema ynpasieHus 20p00CKUM RACCANCUPCKUM MPAHCHOPHIOM

Jnst paboThl NaHHOM CUCTEMBI HEOOXOAMMO OCHAIlEHHE BHJEOannaparypod He TOJBKO
MOJIBIDKHOM cOcCTaB, paboTaromuii Ha JMHWUM, HO M OCTAHOBOYHBIE IMYHKTHL. JTO IIO3BOJHT B
pEeXHMe pearbHOr0 BPEMEHH aHAIN3HPOBATh MACCAKUPOIIOTOK HAa MAPIIPYTaxX ABMKECHUS U UCXOM
13 ATUX JaHHBIX KOOPIUHUPOBATH pabOTy OOIIECTBEHHOI'O TPAHCIIOPTa.

Jnst anpHEHIIero pa3BUTHS TOPOJICKUX MAacCaXUPCKUX MEPEBO30K B COBPEMEHHBIX YCIOBHSX,
IIpUMEHEeHNEe MH(POPMAIIMOHHBIX TEXHOJOTHH Ul yIydlIeHHs paboThl MOABM)KHOTO COCTaBa Ha
JIMHUHM SIBJISETCS HEOOXOIUMBIM U 00513aTEIbHBIM YCIIOBHEM.
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Annomayun: 6 cmamve NOOHUMAEMCA 6ONPOC UCHONb30BAHUA CHEYUATbHBIX KePAMUUECKUX
NOOKNAOOK Ol C8APKU, KOMOpble HA Ce2OOHAWHUL 0eHb ABNIAIOMCA NPOCMbIM U IPDeKmMUBHbIM
MEmMOoOOM NOTYYEHUs 8bICOKO20 KA4ecmea ceaprozo wea. Kepamuueckue nooKiadku no3eonawnm
NONYYUmMb  KA4eCmeeHHvlll  0Opammubvlii  8anuK  Oe3  OONONHUMENbHBIX — 00PO2OCTNOAUWUX
MEXHON02UHECKUX NPOYECCOB. WAUDOBaAHU, BbIOOPKU U NOOBAPKU. A maKaice 6 cmambve 2080pUMCs
0 UWUPOKOMACUMAOHOM U BbICOKOIPDEKMUBHOM NpUMEHEHUU 8 NpOMbLUIeHHOCMUY Y30ekucmana
NEPCNEKMUBHBIX  8bICOKOIDPEKMUBHBIX  MEMOO008 OOHOCMOPOHHEU C8APKU — KepamMudecKumu
HOOKAAOKAMU C NONYYEHUEM KAYECMBEHH020 0OPAMHO20 WEd.

Knrouesvie cnosa: xepamuueckue ceapoutvle nOOKIAOKU, CEAPOUHbIL W08, 8bIPYOKA U NOOBAPKA
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Abstract: the article raises the issue of the use of special ceramic pads for welding, which today
are a simple and effective method of obtaining a high quality welded seam. Ceramic pads make it
possible to obtain a qualitative return roller without additional expensive technological processes:
grinding, sampling and welding. And also in the article it is said about their large-scale and highly
effective methods of application in the industry of Uzbekistan of promising highly effective methods
of one-sided welding with ceramic pads to obtain a qualitative back seam.

Keywords: ceramic welding pads, welding seam, cutting and welding seam, local raw materials,
structural forms.
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[lepexox Ha pEIHOYHBIE METOABI YIPABICHHS 3KOHOMHKOM, OCYIIECTBIIIEMbIE B Y30eKHUCTaHe,
TpeﬁyeT pa3pa60TI<1/I HOBBIX MOAXOAOB K IIOHATUIO NPOU3BOJUTCIBHOCTH TpPYyJda, 3KOHOMHUH
MaTepuaioB, CHHXCHUIO 6paKa Ipyu  Pa3JINYHBIX MAIMUWHOCTPOUTCIILHBIX ITPOU3BOACTBAX.
Pa3paboTka mepeoBbIX TEXHOIOTHH, 000pYIOBaHHN 1 CBAPOYHBIX MAaTEPHAIOB OCYIIECTBIsICMAs B
Pa3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH M HAIIPABJICHHAS HA IMOBBIIICHUE KAYeCTBA CBAPHOTO IIIBA,
SKOHOMHH MAaTEPHAJIOB, CHIDKCHHHM Opaka NpW MPOWU3BOJCTBE CBAPHBIX KOHCTPYKIUH SBISETCS
aKTyaJabHOH 3amadedl. B mepByro odepenp, Crojia OTHOCATCS MOBBIIICHUE Ka4ecTBa CBApHOTO IIBA,
SKOHOMHH MAaTEpUAIOB, CHIDKCHHIO Opaka MpH IPOU3BOACTBE CBapHBIX KOHCTpyKiwmid. [Ipm
OJIHOCTOPOHHEH CBapKe ¢ OJJHOW CTOPOHBI IIBA MOTYT BOHUKHYTH TaKUe JC(PEKTHI, KaK IUIAKOBBIC
BKJIFOUEHHSI, TIOPBI, HEMPOBaphl, MPOXOTH. [103TOMY 0OpaTHYIO 4acTh CBAPOYHOIrO IIBA JOJDKHBI
BBITIOJTHATH CBAPIIMKHU C BBICOKOHW KBalM(UKAMEH WM He0OX0IuMa BEIpyOKa 0OpaTHON CTOPOHBI
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CBapOYHOTO 1IIBa, a 3aTE€M I0J[BapKa KOPH: IIBa ¢ 00paTHON CTOPOHEL. BrlpyOka u mosaBapka mBa
BEZIETCS B OYECHb TPYAHON IOTOJIOYHOH MO3HMIIMH WM BBIIOJIHIETCS 110CJIE IOBOPOTa KOHCTPYKLIUH,
41O TpeOyeT psifa NOMOIHUTENbHBIX AeHCTBUI. OT 3THX MPOOJIEM MOKHO MOJIHOCTHIO U30aBUTHCS
IIPY IPUMEHEHHN KePaMUUYECKHUX MOAKIAIO0K, KOTOpble GOPMUPYIOT 0OpaTHBIH BaJIMK CBAPOYHOTO
mBa. Kepamuyeckre MoAKIaAKu MpeIOTBpALal0OT Ype3MEepHBI NpoBap B 30HE MPOIUIABICHUS U
(GopMHUPYIOT 30HY TOA BAJIUKOM, KOTOpas MO3BOJISIET IONYYUTHh IIOCTOSHHOE W PaBHOMEpPHOE
YCHJICHHE IIIBa C IIABHBIM IIEPEX0JI0M B OCHOBHOM MeTail ¢ obenx ctopoH. [IpoBenenHsie 0030p u
aHaJIN3 INTEPAaTyPHBIX UCTOYHUKOB, a TAK)KE MTATEHTHO-MH()OPMAIIOHHEIH 110 BOIPOCY CO3JaHUs 1
BHEIPCHHUS CBAPOYHBIX KEPaMHUYECKUX MOIKIAOK JJIST OJXHOCTOPOHHEH AYrOBOW CBAapKH CTallei,
00eCTIeYMBAIOIINX MTOBBIIICHNE Ka9eCTBA CBAPHBIX COSAMHEHHH, TOYHOCTH U ITPOU3BOIUTEIHHOCTH
mporiecca cBapku. [Tomkimagky mpeqHa3HAYCHBI A7 TONXYYECHHS BBICOKOKAYECTBEHHBIX CBApPHBIX
IIBOB IIPU OJHOCTOPOHHEH CBapKe BO BCEX MPOCTPAHCTBEHHBIX IMOJIOXKEHUsX. Vcrmonb3oBaHue
MOJIKJIANIOK 3alUIaeT METaul KOPHS OT OKHCJIEHHs, HCKI0YaeT HEOOXOAMMOCTH BBIPYOKH,
MOJIBAPKM KOPHS IIBa C OOpaTHOW CTOPOHBI, 3aYMCTKH OOpaTHOM CTOPOHBI IIBAa IOCJIE CBapKH.
Kepamuueckne mNOAKIAAKA M3rOTAaBIMBACTCS M3 HEMOPHCTOro, HE BIMTHIBAIOLIETO BIAry
MaTepHasa, UMEIOIIEro BEICOKYIO TeMIIepaTypy IulaBieHus. CHHTE3UPOBAaHbI COCTABbl MaTepHAIOB
W3 MECTHOTO CBIpbSl Ui M3TOTOBJICHHMS KEpaMHYECKOW IOJAKIAJKHA W CO3JaHbl pa3lIUuHbIE
KOHCTPYKTUBHBIC (DOPMBI, a TAaKXKE TEXHOJOTHS UX M3TOTOBJICHHUS, OPTaHN30BATh IMPOU3BOACTBO M3
MECTHOTO CHIPBSI KEpaMHUYECKOW MOIKIAIOK Pa3IMIHBIX KOHCTPYKTHUBHBIX (HDOPM, TTO3BOJITIOIIIX
(opMHUpOBaTH KadeCTBEHHBII KOpeHb mBa 0e3 nedekroB. [lepcreKTHBHBEIM HANpaBlICHHEM IS
MONMYYCHHUSI COCAWHCHHWHA Ihe30KePaAMHUKA C MeTaJUlaMH SBISIOTCS TEXHOJOTHMH Ha OCHOBE
muddysuonnoit ceapku [2, 3].

B Hacrosimiee BpeMsi B NPOMBINUICHHOCTH Y30€KHMCTaHa Hayald MIMPOKO MaciuTaOHOe
NPUMEHEHHE  ITIEPCHEKTHBHBIX  BBICOKOI((EKTUBHBIX  METOJOB  OIHOCTOPOHHEH  CBapKu
KEepaMHYECKUMH TOJKIAJAKaMHU C NOJyuYeHHEeM KadeCTBEHHOro oOparHoro mBa. J[o Hacrosiiero
BPEMEHHU OHH 3aKyIlaJld KepaMHUYIeCKHe IOJAKIANKU 3a pyOekoM, 3aTpaunBasi BaIIOTHBIE CPEJICTBA.
CornacHo nanHbIM MHTEpHETa, CTOMMOCTH CTaHAAPTHOM mostock! anuHoi 0,6 M 118,23 py6is, dro
cocraBmger 118,23*140=16520 cym. VYuensle @DepraHckoro IOJIUTEXHHYECKOTO HMHCTUTYTA
copmectHo co crenuamuctamu Q00 «FARG’ONAPIRAMIDAQURILISH» mposemn psn
HCCIICAOBATEILCKUX U TPAKTHYECKUX PabOT IO IMOJYYCHHIO M3 MECTHOTO CHIPhS KepaMHYCCKHX
monkiaanok. CHHTE3MPOBaH COCTaB MAaTepHaliOB W3 MECTHOTO CHIPbS JJIS H3TOTOBIICHHS
KepaMH4YecKOH TOAKIagKu. I[IpoBeNeHbI OMBITHBIE pPAa0OTBI IO TONYYSHHIO KEePaMHUYECKUX
MOJIKIIaIOK M3 MECTHOTO CHIPhSI M3 Pa3IMYHBIX MecTHocTel PecrmyOmmku Y30exucran. Hampumep
KpacHbI kameHb u3 [Ixn3aka, kBapi u3 Kokana, depHbIi kaMeHb U3 KapakanmakcTaHa U KaOJUH
n3 Amnrpera. CozfgaHbl pa3nUdYHbIE KOHCTPYKTHUBHBIE (DOPMBI, a TaKkKe TEXHOJIOTHUS WX
n3roropieHus. OpraHU30BaHO IPOU3BOJCTBO W3 MECTHOTO CBIPbS KEpaMHUYECKON ITOJAKIIAN0K
Pa3IMuHBIX KOHCTPYKTUBHBIX (pOpM, MO3BOJISIONIMX POPMUPOBATh KAYECTBEHHBIH KOPEHb LIBa O€3
nedexroB. Kepamuueckue noaxnanku BaeapeHsl B Q00 « MADADy nnst u3rotoBieHUs eMKOCTH
o0BeMaMu 2-40ToHH I Tra30XpaHWINIILL PecnyOnmyku " B 000 «UzZ-
HANWOOENGINEERING» mis u3roToBieHHsS Tap W HECTAHAAPTHOTO O0OpPYIOBAHHS.
OKcIulyaTalMOHHbIE W J1abopaTOpHbIE MWCIBITAaHUS ITOJMYYEHHBIX HPOOHBIX KayeCTBEHHBIX
KEepaMHUYECKUX IIOJAKIAJOK II0Ka3ajiW, YTO II0 BCEM IapaMeTpaM IIPEBOCXOIUT 3apyOexHbIe
aHajoru. B HacTosmee Bpems Bemercs pabora Mo NONydYeHMIO cepTHduKaTa. AHaIU3
ce0ecTOMMOCTH HOBOT'O KEpaMHYECKOW IOAKIIAJIKM ITI0Ka3al, YTO OHO HIKE, 4yeM 3apyOeKHbIe
aHaJorn Ha ypoBeHb. Ecim ywects Japyrux mnorpebuteneid mo PecrmyOmuke, 3KOHOMHS
YBEJIMYMBACTCS B HECKOJIBKO pa3. Kpome Toro, eciu y4uThIBaTh, YTO ChIPhE MECTHOE U MECTHOTO
M3rOTOBIICHHS, TO KepaMHYEeCKHe IOJAKIAaIKU JalT OrpoMHbId 3¢ddexkt. B Hacrosimiee Bpems
BEJIyTCs IIEPErOBOPBI C POCCHUCKMMHU MOTPeOuTE sIMUA. ECTh BO3MOXKHOCTH HE TOJILKO 00ECHEUHTh
OTpeOHOCTH CBOEH PecryOmuky, a ere u 9KCIIoOpTUPOBATh 3a pyoex [3].
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AHHOmMayua: nNpeonodceHvl OCHOBHbBIE NOOX00bl K OYEHKe OO0CMOBEPHOCMU pe3VIbmamos
obpabomku u306pazicenutl npu UOSHMUPUKAYUL TULHOCMU 8 CUCTEeMAaX KOHmpoJis oocmyna. /s
OYEHKU 00CHOBEPHOCU PE3YIbMAMUGHBIX 3HAYEHUTI CUCeM AHANU3Ad U 00pabomKu OAHHbIX HA
OCHOBE CMAMUCMUYECKO20 AHANU3A NPeONloNCeH Memood KeOpyMHOU oyenku. Paspabomansi
MemoObl OYEHKU HA OCHOBE YCPEOHEeHUSI JIOKALbHBIX GblX0O08, CPABHEHUs CHAMUCTIUYECKUX
napamempos 6x00HOU UHOpMAYUL ¢ NApamempamu UOeHmupuKkamopa u IMATOHHLIMU
XapaKxmepucmukamy MoOAIbHbIX NPUMepo8. BuixoOHble pe3yibmamol, NOLYHEeHHble NO Memooy,
CPABHEHbL CO 3HAYEHUAMU XAPAKMEPUCIUK IMATOHHOU MOJeau 06beKmd.

Kniouesvie cnosa: ananus u o6pabomxa OaHHbIX, OYEHKA OOCMOBEPHOCIU, CMAMUCHUYECKUE
Kpumepuu, KGOPYMHASL OYEHKA, ANNPOKCUMAYUS, UOCHMUDUKAYUSL TUYHOCTIU.
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Abstract: the basic approaches are offered for estimation of reliability of images processing results
during persons identification in systems of access control. The quorum evaluation method is
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proposed to estimate the reliability of resulting values of data analysis and processing systems
based on statistical analysis. Methods are developed for estimation on the basis on averaging of
local outputs, comparison of statistical parameters of input information with parameters of
identificator and reference characteristics of modal examples. The output results obtained by the
method are compared with the values of the characteristics of the reference model of the object.
Keywords: analysis and data processing, estimation of reliability, statistical criteria, quorum
estimation, approximation, identification of person.
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AKTyaJlbHOCTH TeMbl. PemeHne 3aad mo pa3pabOTKe METOJOB OOECIIeUeHHs TOCTOBEPHOCTH
HUAeHTH(UKAINY JTMYHOCTH B CHCTEMaX KOHTPOJIA AOCTYIIOM CBSI3aHBI C TIOCTPOCHUEM U pean3ariieit
BBICOKOTOYHOTO AaNIMpPOKCHIMAaTOpa H300pakeHHs B YCIOBUAX OOJBIION HEOMpPENeIeHHOCTH |
OTPaHMYCHHOCTH AaNpPHOPHBIX CBEIEHHH M TpeOyeMOod TOYHOCTH ¥ MPEACTAaBISAIOT COOOH
BOCTpEOOBaHHOE HAMPABIICHUEC HAYUHBIX HcclienoBanue [1, 2]. B ¢Bs3u ¢ 3TuM B HacTosIeH padoTe
pa3paboTaHbl METOJIBI KBOPYMHOM OIICHKH, YCPEIHEHHOM OIICHKH JIOKAIBHBIX BBIXOJOB, OLCHKH
HyTeM CpaBHeHI/IH CTAaTUCTUYCCKHUX napaMeIpOB BXOOAHBIX HJAHHBIX C napaMeTpaMI/I MOL[eJ'Ieﬁ
I/I,Z[eHTI/Iq)I/IKaHI/II/I BpeMCHHI)IX p}I,Z[OB, SaBHCHMOCTeﬁ BXOJBbI-BBIXO/JIbI, a TaKXC OLCHKU HyTeM
CpaBHeHI/IH pe3yJ'H)TaTOB C OTAJIOHHBIMHU XapaKTepI/ICTI/IKaMI/I 110 MeTpI/ILIeCKI/IM KpI/ITepI/ISIM.

HpeI[J'IO)KeHHLIe MCTO/JbI, OpHeHTI/IpOBaHLI Ha MUCIIOJIB30BAaHHEC B I‘I/16pI/I,Z[HI)IX MOACIIAX,
OCHOBAHHBIX Ha COBMELIEHHE BO3MOKHOCTEN IMHAMMYECKUX, HEUETKUX, HEMpoceTeBbIX Mozenel [3].

Mogeab ruOpUIHONH HeYeTKOH HAEHTH(PHKAUMN ¢ MEXaHN3MAaMM OLIEHKHM J0CTOBEPHOCTH
pe3yabTaroB. [IpobreMaTHIHOCTD pemIeHHs 3a4a4H IPH TaKOM ITOAXOC 3aKII0YacTCS B TOM, UTO
BEIXOJl CHCTEMBI HE BCETZIa MOXET OBITh TOJBKO B KPaWHUX COCTOSHHSX, T.C. MOXKET MPHHUMATH
3HAYCHUS TPOMEXKYTOUYHBIX COCTOSHHHA. [l ompeneneHus JOCTOBEPHBIX WHTEPBAJIOB IIO
BEPOSATHOCTHOMY PACIPEACICHUIO 3HAUCHIH BBIXOJIHBIX PACUCTHBIX MAapaMETPOB HEOOXOIUM YUeT
JIMHAMUKU CTaTUCTUYECKUX XapaKTEPUCTHK, a TAKXKE HECTAIIMOHAPHOCTU H300paKeHUN 0OBEKTOB.
Hna omnpenenenus TpeOyemoit 007acTH 3HAYEHHWH  JTOCTOBEPHOCTH PE3YIbTAaTOB MOXKHO
HCIIOJIL30BaTh pa3J’II/I‘IHLIe METOAbI, B HaCTHOCTH, aJ'IFOpI/ITMI)I CTaTUCTUYCCKOI'O aHaJin3a U OLICHKH,
TOYEYHOTO, MHTEPBAIBLHOTO aHAJIN3a, MOPOTOBOTO KOHTPOJSI M OLEHKH 32 CUET eCTECTBEHHOU
HH(bOpMaL[HOHHOﬁ I/I36I)ITO‘-IHOCTI/I, JIOTUYCCKOI'0 aHaJin3a Ha OCHOBE I/II[CHTI/I(I)I/IKaHI/II/I C IOMOIIBKO
HEYETKHUX BBIBOJIOB, HEHPOHHBIX U HEUPOHEUETKHX cerei [2, 3].

B o0mem ciydae MIOTHOCTH BEPOSTHOCTH «IIOCTOBEPHOTO» H «HEIOCTOBEPHOTO» BBIXOJA
CHCTEM aHamm3a W 00pa0OTKM MAHHBIX NpEACTaBISIETCS Kak M300pakeHO Ha puc. l. 3HaueHHA

(I)yHKHHOHaHLHOﬁ 3aBUCHUMOCTHU BHIa @2 (X) , JIS)KAIMe BIOPABO OT paS,I[eJ'IPITeJ'IBHOﬁ JIMHUHN OCH

Op/IMHAT OTOGPAKAIOT 06IACTD «IOCTOBEPHBIX» PE3yIILTATOB, 3HaueHus @ (X) nexamme BieBo ot

OCH — «HEIOCTOBEpHBIX». HeompeneneHHOCTh, BO3HUKAIOMIAs B TAKUX CHTYalUsAX, OMPEIEIICT
BEPOSITHOCTH OIMUOOK, ONEHKH KOTOPHIX MOTYT OBITh MOJy4Y€HBI JJISl JIOOBIX BEPOSTHOCTHBIX
pacnpeeNieHni aHAUTUTHIECKUMHU JTHO00 YHCICHHBIMU PEIICHUSIMHU.
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Puc. 1. Heonpedenennocmo obnacmu pacnpeoenenust 8bIx00H020 napamempa

Ha pucyHke miomans S, onpeeser BEpOsSTHOCTH OMNOOYHBIX PEIICHAN O JOCTOBEPHOCTH, a
S, — o mnenocrosepHocTH. TpeOyercs yMEHBLINTh BEPOSTHOCTH OTHX OMWHKOOK, T.C.

MUHHUMH3HPOBATh 3aIITPUXOBAHHYIO TUIOMIATE.

Hwmke mis oneHKM TOCTOBEPHOCTH PE3yNbTATHBHBIX 3HAUCHUH CHCTEM aHaim3a U o0paboTku
JIaHHBIX Ha OCHOBE CTAaTHUCTUYECKOTO aHajK3a MPEeJIOKeH METOJ KBOPYMHOH OlleHKU. BhIxomHbIe
pe3yNbTaThl, MOMYYSHHBIE TI0O METOAY, CPABHUBAIOTCS CO 3HAUCHHUSMHU XapaKTEPUCTHUK STAIOHHOU
MOJIeTH O0BEKTA.

MeTon KBOPYMHOI OLIEHKH /OCTOBEPHOCTH Ppe3yJIbTATOB O00pa0OTKM JaHHBIX.
OddexTuBHOCTS CcHCTEM O00PAOOTKH MAHHBIX OIECHUBACTCS 32 CYET IPABHII CTATHCTUYECKOTO
aHanmM3a M OLEHKU JIOCTOBEPHOCTH, KaKI0€ M3 KOTOPHIX MMEET CBON BBIXOJ W TOJHKO OJIMH
OCHOBHOM BBIXOJ] CUHTACTCS pEIIAIOIIAM MEXaHH3MOM KBOpyMHOro THma. CoriacHo
MIPEUIOKEHHOMY METOMY, KENAeMbI BBIXOJl OMpENeNseTCS YHCIOM OOJNBINWHCTBA 3HAYCHUH,
MPUHAAJCKAIIAX B IOIMHOXKECTBO «JIOCTOBEPHBIX». MeEXaHW3M NPUHATHS pPEIICHHH O
JIOCTOBEPHOCTH OCYILIECTBIIET KaK OBl «TOJOCOBAHHE» BHIXOMHBIX MEPEMCHHBIX BEIWYHH. B
clydae OTPHUIATENEHOTO pEMICHHS O JOCTOBEPHOCTH pPE3yNbTaToB 00pabOTKH JTaHHBIX
MIPOU3BOIUTCS MTOBTOPHAS HTEPALINS CHCTEMBI 110 aJalITUPOBAHHBIM ITPABHIIAM.

N3noxxuM cyTh METOJIa OIIEHKH JOCTOBEPHOCTH JaHHBIX MPH TPEXKPATHOU UTepanuu paboTsl
CHUCTEMbI aHaJTu3a U 00PabOTKH JaHHBIX.

Ecnu npu oneHke JOCTOBEPHOCTH BBIXO/a PE3YIbTAThl TAKOBBI, YTO OHH HAXOJSATCS IO OJHY

cropony ocu Y , nomycrnm, ciesa, T.e. Y; = @; (0, 0,,0;), 1K ke 1Ba BHIXO/A CIEBA, 4 OUH

copasa, T.e. Y, =@, (ql,qz,qg), TO BEPOSATHOCTH IOJIYYEHMS JOCTOBEPHBIX PE3YJILTATOB IIO

OO0JIBLIMHCTBY IOJIOCOB OyIET OLIEHUBATHCSA 110 BBIPAKEHUIO
o n! K n—k

P= 2 o - @

\n—K):

k=1(n+1) ( )

2
rae I — nonHoe 4KMcno OLEHNBaEMBIX PE3YIIBTATOB;

K - ancro ronocos o JIOCTOBEPHOCTH PE3YJIbTATOB;
P — BeposiTHOCTS HEPaBHIIBHOMN OLICHKH PE3yIBTATOB OJHON UTEPALHH.

B 3aBHCHMOCTH OT NOJYYEHHOTO 3HAUEHHUS BEPOATHOCTH PETYIHPYETCS HYHCIO TPaBHII,
HCTIONb3yeMBIX B Cliefytomeii urepanun. Tak, Hanpumep, ipu P > 0.5 n1s nosroproii urepanun
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npunuMaerca Qynkimus Y, , uHaude ¢ymkuus Y, . OTMeTHM, 4YTO B CIOydae PaccMaTpPUBAEMOIO
CTaTUCTHUYECKOTO aHAIN3a HACTPOHKA MPUBOIUT K CKATUIO MM PACIIMPEHUIO HHTEPBAJIOB OLICHKH.

F'y Y
Y2

hd!

Y

X,
Puc. 2. Yeenuuenue unmepeana oyenxu 0ocmogepnocmu

Ha puc. 2 npowmrocTpupoBaH NPUHIUI YBEIMUYEHUS WHTEpBaJla OIEHKH JOCTOBEPHOCTH B
pe3ynbTare MOBTOPHOUW HTepanuu paboThl cucTeMbl. Kak BHAHO W3 PUCYHKA, 3alITPUXOBAaHHAS
4acTh (DYHKIIMH OTPENEsIeT BEPOSTHOCTH HEMPABWIBHOTO PEIICHHUS, KOTOpas peryiupyercs

HN3MCHCHHEM IIOJIOKCHUA XO Ha oCH X B 3aBUCUMOCTH OT HerepHBHOﬁ BepOHTHOCTHOﬁ (I)yHKLII/II/I

p= [y, (x)dx,
rue y1 (X) — (YHKIHUS TIOTHOCTH BEPOSITHOCTH BBIXOJIA.

BeposiTHOCTP TPaBUIBHOTO pEHIEHWS O JOCTOBEPHOCTH pE3YJIBTaTOB OLEHKH IPH Tpex
UTepanuiIx paboThl CUCTEMBI, COTIIAcHO (2), OIleHUBaeTCs Kak

P, =p°+3p°A-p). ©

Beipaxenue (3) aHATH3UPYETCS B YCIOBHUSX, OMH3KMX K IpakTHdecKuMm, T.e. korga [ << 1.

AHAJIOTHYHO, BEPOSITHOCT OIEHKH JOCTOBEPHOCTH BBIXO/A NMPH MATHKPATHON M CEMHUKPATHOH
UTEPALUAX

P, =p°10-15p+6p?), P, =p*(35-84p+70p* —20p°).

OmnpeneneHo, 4To MO METOAY KBOPYMHOUM OIEHKHM BEPOATHOCTHh TOCTOBEPHOCTH PE3YIhTATOB
00paboTKM JaHHBIX TIOBBINIAETCS MO Mepe yBeNIW4YeHHs uducia urepanuil. OIHAKO B METOJIe He
UCTIONb3yeTCs MOJIHOCTBIO H(OpManusl, CBsI3aHHas ¢ XapakTepoM (QyHKun Y = ¢(X) .

B CBA3U C 3TUM, B Ka4€CTBE MECTO/a, KOTOpLIfI ITO3BOJISICT MMOJHOCTHHO HUCIIOJIB30BAaThH CBOﬁCTBa
¢GbyHKIHN {D(X) npeajiaracTCsd METOJ aHalah3a M OUCHKHW JOCTOBECPHOCTH BBIXOJA IYTEM
preI[HeHI/IH 3Ha‘{eHI/II71 JIOKAJIbHBIX BBIXO/10B, l'[OJ'[yquHLIX JUIIsL Kanczxoﬁ I/ITepaL[I/II/I.
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Abstract: the task is formulated and the formal model is offered for informative attributes selection
allowing to reveal condition of optimization of microobjects images identification. The algorithms
of informative attributes selection are developed on the basis of dynamic identification and
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AKTyaJbHOCTh TeMbl. Pa3zpaboTka ¥ peann3anys METOJOB ONTUMH3ALUHM ONUCAHUA
JUHAMMYECKUX  BPEMEHHBIX  PSJIOB Ha OCHOBE HH(QOPMAIMOHHBIX, CTATHCTHYECKHX,
JMHAMHYECKUX, HEHPOCETEBBIX IOJIX0JI0B, MCIIOIb30BaHNUs MEXaHU3MOB 0TOOpa MH(POPMATHBHBIX
9JIEMEHTOB, M3BJCYCHUS! CTATHCTHYECKUX, JWHAMUYECKMX CBOHCTB uHpopManmu  uis
ONTHMU3AIIMM CHUCTEM BHM3yallM3allMM, pAcIO3HaBaHHUsS M KiaccU(UKaMU MHKPOOOBEKTOB
CUHTaeTCs aKTyaJhbHBIM Hay4YHBIM mccienoBanueM [1]. Hacrosmas paboTa mocssimmeHa pazpadboTke
METOZIOB W QJTOPHUTMOB OTOOpa WH(QOPMATHUBHBIX 3JIEMEHTOB B KOHTYpe H300paKeHHS TIIPH
CTIaXWBAaHUN CIUTAHH-(QYHKIUSIMU [UIS peali3allid B CUCTEMaxX BHU3yalM3alliH, PAacllO3HABAHUS U
KIaccu(pUKaIui MUKPOOOBEKTOB.

®opmanbHasg MoAeab 3a7a4 0T0opa MHGPOPMATHBHBIX NPH3HAKOB. MexaHm3Mm oTOOpa

MH(OPMATHBHBIX IPH3HAKOB MPEAIIOIaraeT (JopPMHPOBAHIE AONONHATEILHOrO MHOKeCTBa — C |
BKJIFOYAIONIET0 MaKCUMAaJIbHOE YHCIIO JOCTOBEPHO OTOOPAaHHBIX NPH3HAKOB W3 MPOCTPAHCTBA
00BEKTOB [2].

[TpuanMmaroTcss THMHOTE3a H 1> COCTOsIIAst B TOM, YTO MPU3HAKK OydyT NpHHAJIEKATH
MHOXKECTBY Q C BEPOSATHOCTHIO P(Hl) v runoresa H 2> COCTOSIIIAs B TOM, YTO MPU3HAKU HE

OylyT NPUHAIICKATH MHOMXKECTBY C ¢ BEPOSATHOCTHIO P(HZ) Ilpu sTOM, mpuxoautcs
YYUTBHIBaTh BEPOSITHOCTH OIINOOK ABYX POIOB:

al — IIEPBOTO poJa, T.C. OTPULIAHNUEC TUIIOTE3bI, KOTJa OHA BECpHA,
0[2 — BTOPOT'O poJa, T.C. MOATBCPKACHUC TNIIOTE3bI, KOI'/la OHAa HE BEPHA.
B cootBercTBHE C 9THUM, BEPOATHOCTH MPUHAITICIKHOCTU MPU3HAKOB B MHOKECTBO — Q , Korjga

BCpHA rurore3a — H 1> OIPCACIIACTCA KaK
n
P[Q/Hl]zj.c..ﬂ_[ f(6,/H,)do,db,..do,. @
k=1

A BEPOATHOCTb MPUHAMIICIKHOCTH NPHU3HAKOB B MHOXECTBO — C , KOTJa BE€pHa TuIiore3a —

H 2> OIIPEALCIIACTCS KaK
n
PIC/H,]1=[. [T f(6/H,)d6,d6,..d6,. @
k=1

B Bepaxenmsix (1) u (2) mepemeHHas 0 - cOOBITHE, COCTOSIIEE B TOM, YTO IPHHATO
HCKa)XEHHOE pellIeHne O JOCTOBEPHOCTH 0TOOpa MH(GOPMATHBHBIX ITPU3HAKOB

O=H,P+H,P. @
riue Pl = [Q,/ Hl] = Ol:{ - BEpOSATHOCTH (DOPMHUPOBAHHUS MHOXKECTBA Q’

P2 == [Q/ Hl] - 0[1 - BCPOATHOCTDH NMPUHAAJICIKHOCTHU IPHU3HAKOB B MHOKECTBO Q .

ITonb3ysach aKCHOMOM CII0KEHUS BEPOSTHOCTEN UMEEM:

RIQ"-QQ/H,]=R[Q"-QQ"/H,] =, - P[QQ'/H,].

AHaJIOTMYHO
PIQ'-QQ"/H;]=y —PIQQ"/H,]. &

[TpunsB nonymeHue, 4To

Pl[Q,_Q’Q/HZ] = PZ[Q_QQ’/Hl]'

u yuuthiBas (3,4)
RIQ"-QQ/H,]=kF[Q" - Q'Q/H,]=k'P[Q - QQ'/H,].
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P[Q -QQ'/H,]1=k'P,[Q'-Q'Q/H,]=kP[Q-QQ'/H,].
PaccmoTpum citydaii, Korja pa3HOCTh MHOKECTB Q — QQ' HE NPUHALICKUT MHOXKECTBY

Q’ U UId TOYCK (8 ,02,... ,Qn) , HE€ MPHHAUICKAIINX MHOXECTBY Q, CIIPpaBEIJIIMBO

HEPaBEHCTBO
n n
[Tf(@/H) <KTT (6 /H,y)
k=1 k=1
CreoBaTebHO,

kPIQ - QQ'/H;]>P[Q-QQ'/H,].
W3 sTOrO0 HEpaBEeHCTBA MOKHO 3aIUCATh
PIQ"-QQ/H,]>P[Q-QQ/H,]. (¥

K o6enm gacTsam (5) mpubaBuM P(QQ’/ H 2) , TOr1a
P[Q"/H,]>P[Q/H,].
Atakxak P[E—F/H,]=1uC'=(E-F)-Q"; C=(E-F)-Q.m
P[Q'/H,]<P[C/H,].
P[C/ H 2] — BEPOSTHOCTH TIOJITBEPIK/ICHNS THITOTe3bl Ui MuokectBa C , kKorma oma He
BEpHa;
P[Q,/ H 2] — BEPOATHOCTb OTPpULIAHWA T'MIIOTE3bI IJI1 MHOXKECTBA Q’ , KOTOpas MpyuHUMacT

MEHbIIIEE 3HaYCHHUE.

AaroputmMbl 0T00pa MHGOPMATHBHBIX 3JIEMEHTOB B KOHTYpe H300paskeHHs HA OCHOBe
CrUIAKUBAIOIINX CIUIaiiH-QyHKIuA. OCHOBHOW MeXaHH3M 0TOOpa WH(OPMATUBHBIX IJIEMEHTOB
N300paKeHHsI TI0 KOHIETIMSAM JTUHAMHYECKOH NISHTU(UKALINY CIUIAH-(DYHKIMSIMU, OTIpeeIeHUs
aZIeKBaTHBIX MOJEJNeH CBA3aH C pEIIeHHEM CHCTeM alreOpandecKux YpaBHEHHH, B KOTOPOH
MaTpuIBl KO3GGHUIUEHTOB UMEIOT JeHToYHyI0 (opmy [3]. IIpenctaBuM METOIUKY CTIaKHBaHMS
Ha OCHOBE MATHAMATOHAJIBHBIX MaTpull. Korma cucTeMsl ypaBHEHHUH SIBISIOTCS CUMMETPHYHON U

ITIOJIOKHUTEJIBHO OHpGHCHGHHOﬁ, TO CYUHUTACTCA, YTO MaTpulia A npeacTaBuMa Kak
A=A-V - A, (6)

Trae A :{al,am} — HWXHSA TPEYrojibHasg Marpuna, a V — AuaroHaljibHag Marpuna ¢

QJICMCHTaMH {ﬂi } .

OTH MaTpPUIbI MOTYT OBITh HaliJIEHBI B BUJIE

1 0 0 K 0 0 0
By 0 K O w 10
OAKOL ALy, 44 1 K 0 0
K K K K
00K B

A
o
o

0 0 0 K o, o,y 1

CpaBHHBas. JIeByl0 W mpaByl0 dacTH (6), MOJYYUM pEKyppeHTHbIE (GOPMYJIbI ISt
k03 duiuenTos &, ,ﬂi Y
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Hanee 0603HaunB
T
V-A-g=VY¥, @)
rie W :{\P i} — BEKTOP HOBBIX HEU3BECTHBIX B BHJIC TIOCTOSHHBIX YHCEI, ONPEACIICMbIX O

npaBuiTy (6), KOTOPHIA MOXHO 3aIHCATh
OTC}OILa C y4eToM q)opMam,Ho BBEJICHHBIX HEH3BECTHBIX, HAXOIATCS

=f -y VY,—a, VY., i=01...K,...n. (8)

K3 (7) BBIYHCIIIOTCS

g, = ,3 -0, — 59, 1=n,n-1...K,...10.

rze GopManbHO BBeJICHbI IepeMenHbie o 1 Ongo-

3ajaya CriaXWBaHUs TPH U3BECTHBIX fo' fl,K, fn pelaeTcs Ha OCHOBE CHUCTEMBI

ypaBHEHHUI
d a 0..000
c, d,a ..000
|0¢cd; ...000
= fome T
000 ..c,y, d,; 8,4
000..0c, dn

u TpedyeTcst HalTH QYHKIHIO S (X) , KOTOpasi MUHUMH3HPYET (QYHKIIMOHA
b
v -1
F(S)=[(8"(x)* + ZI(S(Xi) - )
2 i=0 A,

rae ﬂdi - BECOBBIC MHOXHTEIH (TI0JIOKUTEIILHBIE YHCIIA).
Pewienus ypaBHEHUI NO3BOJSET HAWTU 3HAUYEHHUs CIUIAHA B y3jaX. YCTaHOBIEHO, YTO 4YEM

TOYHEC M3BCCTHBI 3HAYCHUSA fi B y3J1aX CE€TKH, TEM MCHBIIEC JOJIKHBI OBITH BEJIMYMHBLI BECOBBIX

MHOXKHUTENeH /li [4].

HOJ’Iy‘lCHLI PpeE3yJbTaTbl BOCCTAHOBJICHUSA OAHOMCPHBIX q)yHKIII/Iﬁ U OSKCOCPUMCEHTAJIBbHBIX
JaHHBIX CIUTaiiHaMu TpeTI:Cﬁ CTCICHU MIPU TPEX, IMATU U CEMU TOUCYHBIX MOACIIAX CIIIAX)KUBAHUS.
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AnHomayusn: noobop 6030yX0pacnpedeumesbHblX YCMpoUCme siGIAemcs O4eHb GANCHbIM U
HeoOX00UMbIM SMANOM 8 NPOESKMUPOBAHUL CUCEM GEHMUIAYUU U KOHOUYUOHUPOBAHUSL 8030VXA.
Boszoyxopacnpedenumenu Odondicuvl  obecneuusamsv pacnpeoenenue NPUMouHO20 8030yXa U
pe2yauposams  CKOpoCmv  8X00sue20 nomoka. B Oannoii cmamve 6vi1 npousseden pacuem
MAKCUMATLHOU CKOPOCMU OBUNCEHUSL 8030YXA U MAKCUMATLHOU U30LIMOYHOU memMnepamypsbl 8
paboueil  (obcuyocusaemori) 3omne. Ilonyuennvie 3HAUEHUS. CPAGHUBANUCH C HOPMUPYEMbIMU
sHauenusimu. Taxoce ObLL  GbINOIHEH AHAIU3 6030YXOPACHPEOCIUMENbHbIX YCMPOUCMeE  Os
ONpeOeneHHbIX YCIOGUIL.

Kniouesvie cnosa: eo3zdyxopacnpedeiumens, 6030yXOpPACnpedeieHue, CUCmeMd GeHMUISIYUL,
KOHOUYUOHUpoganue 6030yxa, «lenepamop rompopmay, SeHMUIAYUOHHASL peuiemKd, 6030)X,
cKopocmb, memnepamypd.

COMPARISON OF VARIOUS TYPES OF AIR DISTRIBUTORS
Panyushkina N.A.

Panyushkina Nadezhda Alexandrovna - Master’s Degree Student,
DEPARTMENT OF HEAT AND GAS SUPPLY AND VENTILATION,
FACULTY OF ENGINEERING ECOLOGY AND MUNICIPAL ECONOMY,
ST. PETERSBURG STATE UNIVERSITY OF ARCHITECTURE AND CIVIL ENGINEERING,
SAINT-PETERSBURG

Abstract: the selection of air distribution units is a very important and necessary stage in the
design of ventilation and air conditioning systems. The air distributors must ensure the distribution
of supply air and regulate the speed of the incoming flow. In this article, the maximum air velocity
and the maximum excess temperature in the working (serviced) zone were calculated. The values
obtained were compared with the normalized values. An analysis of air distribution devices for
certain conditions was also performed.
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VK 697.922

Ha3nauenue cucTeMBbl BEHTHIISAIMA B TOM, 4YTOOBI 4YEIOBEK, HAXOIsACh B IIOMECIICHUH,
YYBCTBOBAJ ce0s1 KOM(MOPTHO, TEXHOJOTHUCCKHUI MPOIecC MPOTEKA MPH TPeOYEeMBIX MapaMeTpax
BO37yxa Oe3 HapyIICHUS KayecTBa BBIMYCKAeMOW MPOAYKIUH. s 3TOro HEOOXOIMMO, YTOOBI
pacrpeneieHue BO3/yXa B MOMCIICHUH OBUIO PaBHOMEPHBIM, HE OBUIO 3aCTOMHBIX 30H, a TAKKE
mmapaMeTpsl BO3AyXa B pabodeii 30He ITOMENICHHS COOTBETCTBOBAIIN HOPMATHBHBIM 3HAUCHUSIM.

OxHa U3 OCHOBHBIX 3314, pemlaeMasi Ipu MPOSKTUPOBAHUH U pacueTe CUCTEM BEHTHILAINH —
9TO MOI00P BO3IYyXOPaCIPENEIUTENFHBIX YCTPONUCTB, KOHIIEBBIX 3JIEMEHTOB CHCTEMBI BEHTHIIALINU
U KOHIWIIMOHHPOBAHUS BO3/AyXa, CIYXAIIUX UL BBHITyCKa B OOCITy)KHBacMOE IIOMEIICHHE
TpeOyeMoro KonnyecTBa Bo3ayxa [1].

[Ipu BBHIOOpE KOHCTPYKIIMH BO3IYyXOPACIPEICIUTEIICH PYKOBOJCTBYIOTCS OOBIYHO PacXoJ0OM
MPUTOYHOTO BO3/yXa; MapaMeTpaMH BO31yXa, KOTOPbIC HEOOXOIMMO MOANCPKHUBAThH B paboucit
WK 00CITy)KUBACMOI 30HE MMOMEIICHHS;, KOJIMIECTBOM BO31yXOpacCIpeIeIuTeIeH.

3aiaua 3aKI09aeTcs B BHIOOPE MOAXOASAIIETO AJIsl JaHHBIX YCIOBUH BO3IyXOpaclpeaeaIuTes.

Hnst HAIILIETO ciyvast BOCTIOJIb3YEeMCsI CXeMoM BO3JlyXOpacIpeneacHust i
BO3JIyXOpAaCIPEIeIUTENSIMHU, TpeJlaraéMbIMU 3aBOJOM «APKTOC», KOTOPBINA SIBISETCS OJHUM M3
BEIYIIUX POCCHUCKUX IPOHM3BOIHTEICH OOOpYNOBaHWS IS CHCTEM BEHTWIAIHH, OTOIUICHHUS H
KOHAMLIMOHUPOBaHUS Bo3ayxa [2].

Heobxomumo s momynst ¢ pasmepamu 2,5 M X 2,5M X 2,5 M momoOpath cxeMy W BUJ
BO3IyXOpacnpeAenuTest Ipu Bo3ayxoodmere 90 M4 ¢ TeNBIo BEIOpaTh TaKO#l BapWaHT, MPHU
KOTOPOM TIIapaMeTpbl BO3AyXa B pa0odeil 30HE TOMEMICHHS COOTBETCTBYIOT HOPMATHBHBIM
3Ha4eHUAM. [lpu >TOM mpuHUMaeM KOX(pQUIMEHT mepexoaa OT HOPMHPYEMOH CKOPOCTH K
MakcuManbeHoi B ctpye K = 1,2 mpu V,,p, = 0,3 M/c [2, 5].

Jns BeiOOpa Haunbosiee MOAXOJANIETO BO3AYyXOpaclpeaenuTeNs ObUl MPOU3BENCH WX pacyer.
OcHOBHasi cxema IMOJayd BO3/AyXa B TMOMEIICHHE CBEPXY BHHM3 KOHHYECKUMHU U HETOJIHBIMU
BEEPHBIMHU CTPYSIMHU.

a)
I. . V‘?‘ Aty -
T 'y
x —k : I T
3
£
. 'BQ"""fﬂTﬂmrﬂmanllTHImnmm'--"_j-"
_é] vxl'ﬂa.\(, &t:m

Puc. 1. Cxema nooauu npumounozo 8030yxa c8epxy 6HuU3 KOHUHECKUMU U HENOTHBIMU GEEPHLIMU CINPYAMU

[Tpu BBITyCKE BO3AyXa B IIOMEIICHNS CUCTEMAMH BEHTUIISIIUN 00pa3yloTCs IPUTOYHBIE CTPYH.

ITogaya TPUTOYHOTO BO3AYXa OCYIIECTBISETCS CBEPXY BHU3 KOHUYECKUMH CTPYSIMH,
(dopMHUpYyEeMBIMU  BO3yXOpacIpeaeuTeNIMi. Bo3ayx momaeTcs CBepXy dYepe3 IOTOJOYHBIC
BO3IyXOpacHpeAeIUTeIH, 00pa3yroIIiue BePTUKAIbHO HANPABICHHBIC CTPYH, HE HACTHIIAIOIIUCCS
HAa TIOTOJIOK IoMelieHus. Konndeckue cTpyn 00pa3yroTcst Py MPHHYIUTSIFHOM YBEIHYCHUH yTia
packpbiTus ctpy [4].

OauH M3 MpoCTeWIIMX BHUIOB BO3AYyXOpaclpeAeNuTeNss — BeHTWIIIMOoHHas pewmeTtka AJ[H,
[pe/CTaBJICHHAs] Ha PUCYHKe 2, MpelHa3HaueHa Uil MOJaud U yAAJCHHUS BO3AyXa B IKHJIBIX,
aIMUHUCTPATUBHBIX, OOIECTBEHHBIX M TPOW3BOJCTBEHHBIX IMOMEIMICHUAX. JIBYpSIHBIE PEIIETKH
AJIH W3roToBJICHB W3 ATIOMHHUS M CHA0XECHBI WHAMNBUAYAIBHO PETYIUPYEMBIMH KAIIO3H IS
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N3MEHEHHMs HarpaBJIeHUs U (MJIM) XapaKTepUCTUK IPUTOYHOM cTpyH. JKamo3n ycTaHaBIMBaIOTCS B
IUIACTUKOBBIE BTYJIKH, KOTOpPBIE 00JIETYalOT NX TIOBOPOT NPH PETYINpOBaHuH [2].
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Puc. 2. Benmunayuonnas pewemxa AJH

JlocTouHCTBa BEHTUIIIMOHHOM pemeTku AJIH:

® JIErKOCTh KOHCTPYKIIMH, YTO SBJISAETCS BaKHBIM apI'yMEHTOM IIPU UX MOHTAXeE;

® Ipy HEOOXOJMMOCTH PETYJIMPOBAaHUS 00beMa BO3JyXa, NMPOIYCKAEMOro pElIeTKOW, Ha Hee
YCTaHABIMBAETCS KJIAIIaH PACX0Ja BO3AYyXa.

Bropoit Bun - 1BI'K «I['eneparop komdopra», Ha pHCYHKEe 3, NIpemHa3HaueH IS ITOJa4d
BO3/lyXa CHCTEMaMM BEHTHJIALMH M KOHAWIMOHUPOBAHUS B HEOOJBIINX MMOMEIICHUAX PA3INIHOTO
Ha3Ha4YeHUs (0(hMCHI, Mara3uHbl, KyIe Ioe3/1a, KaloThl KopaOJieil  T.I1.), COCTONUT U3 aTIOMUHHEBON
JKAIIO3UHHON PEHIETKH M KOPIIyca, BBINOJHEHHOTO M3 OLWHKOBAHHOW CTalld, BHYTPH KOTOpPOTO
YCTAaHOBJICHBI pacceKaTelib M OTpaxkarolmuil skpaH. Bosgyxopacnpenenurens 1BI'K chaOxen
OJTHOPSAHOM KAIFO3UIHON peIIeTKON ¢ MHAUBUYaIbHO PEryInpyeMbIMH XKallio3u [2].

Puc. 3. IBI'K «I enepamop xomgpopmay

HocrouncTBa Bo3ayxopactpenenutens «I enepatop komdpopray 1BI'K:

o Cozianue MyJIbCUPYIOLIEro BO3AYIITHOTO MOTOKA 0€3 ABMKYIUXCS JAeTalei;

e VYBeIMUEHHE yTiIa PaCKPBITHS BO3AYIIHOHN cTpyn 10 120°;

o [loBBIIICHNE MHTEHCUBHOCTH 3aTyXaHUS CKOPOCTH U M30BITOYHOM TeMIIepaTypsl BO3AyXa;

e 3armynieHne HU3K0YacTOTHOTO [ITyMa, MOCTYTAIONIero U3 BEHTWISIIMOHHON ceTH [3].

Pe3ynpTaThel pacueToB 1Mo 000MM BO3AYXOPACHPEAETUTEISIM COTIOCTABISUINCH C HOPMHUPYEMbBIMH
3HAYEHUSIMU B COOTBETCTBHHM C [S] M 00a BO3AyXOpacHpeeuTeNsl CPAaBHUBAINCHL MEXIY COOOH.
PesynbraThl pacueToB npuBeeHHI B TabIMLIE 1.
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Tabruya 1. Cpasnenue ckopocmetl u usObIMOYHBIX meMnepamyp 6030yxa é paboueil (00CIyHcusaemoll) 3o0ne
€ HOPMUPYEMBIMU 3HAYEHUAMU

Hopmupyemsie
Kpurtepuu cpaBHeHust H 1BI'K
purep P 3Havyenus [5] Al
s renioro nepuoja rona
MaKCHMaJIbHasi CKOPOCTb JABIIKCHHS He 6oinee
max 0,7 0,34
Bo3ayxa, Vi'aX, m/c 0,36
MaKcUMajbHask H30BITOUHAS He Gonee
max o, 24 0,49
TemIeparypa Boszayxa, Aty'?* , °C 15
Jn1st XonoiHOTO TIeproja roja
MaKCHMaJIbHasi CKOPOCTb JABIKCHHS He 6oinee
max 0,17 0,17
Bo3ayxa, V"%, m/c 0,36
MaKcUMajbHask H30BITOUHAS He Gonee
max o 5,8 1,02
TeMmIeparypa Bo3ayxa, Aty'?, °C 3,0

AHanmu3 pe3yslbTaToOB pacueTa IMOKa3bIBAeT, YTO NPU YCTAHOBKE BEHTWJIALMOHHOW peIIeTKU
AJTH cxopocTh IBMKEHHUS BO3AyXa B TEIUIBIM MepHOA rojia MpeBbIIIacT HOPMUPYEMOE 3HaueHHe
MoYTH B 2 pa3a, a W30BITOYHAs TeMmIepaTypa — IHOYTH B 5 pa3. B xomomselil mepuox rona
n30bITOYHAs TeMIeparypa BO3jayxa Takke Oojblie HOpMHpyeMoro 3HadeHus. [lpum ycraHOBke
1BI'K «I'enepatop koMpopTa» Bce 3HAUCHHUS B ITPEAETaX HOPMBI.

Ha ocHOBe cpaBHEHHSI CKOPOCTEH M M30BITOYHBIX TEMIEPATyp MOXHO CIEIATh BBIBOJ O TOM,
YTO B JAaHHBIX YCIOBHUAX MOXET ObITh Hcnoib3oBaH | BI'K «I['eneparop xoMpopTay.
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Abstract: this article illustrates the use of teaching methods during the classes. Grammar
instruction has played a vital role in classroom second language teaching for many years, and
these approaches have espoused a range of attitudes concerning the importance of grammar
instruction. This tradition has been maintained and is apparent in the grammar explanations
that are present in many of the foreign language textbooks used in language classrooms today.
The author proposes the history of teaching methods in her article mentioning to the historical
roots of TEFL.

Keywords: grammar, metalanguage, grammar-translation method, audio-lingual method, language
acquisition, communicative approaches.

UCTOPUSI OBYYEHUS METOJUKN TEFL
(OBYYEHUE AHIJIMUCKOMY KAK THOCTPAHHOMY S3bIKY)
3akupoBa H.A.

3axuposa Hueopa Anumoocanosua - npenoodasamen,
Kageopa memoouxu npenooasanus aHIUNCKO20 A3bIKd,
V3bexckuui 2ocyoapcmeennvlii yHugepcumem muposvix A3vikos, 2. Tawkenm, Pecnybauka Y36exucman

AHHOmayua: 8 Mo cmamve NOKA3AHO UCNOIL308AHUE MEMOO08 00YUeHUs 80 8PeMsl 3AHANULL
Obyuenue epammamure Colepailo GANCHYIO POJib 6 NPEeno0d8aHuu 6Mopo2o sA3bIKA 6 KIdcce HA
NPOMSNCEHUU MHOSUX JIem U IMU NOOX00bL COOEPIHCAIU PSIO YCMAHOBOK OMHOCUMENbHO 8ANCHOCTIU
obyuenus epammamure. ma mpaouyusi COXPAHIemcsi U 04e8UOHA 6 OOBICHEHUSAX SPAMMAMUKU,
KOmopbwle nPucymcmeyiom 60 MHO2UX YUEOHUKAX N0 UHOCMPAHHOMY SI3bIKY, UCHOJIb3YEeMbIX Ce200Hs.
6 S3bIKOGbIX KlAccax. Aemop npeoiazaem ucmopuio mMemoodos oOyueHus 6 CGoell cmambve,
noceaueHHoU ucmopuyeckum koprsim (Obyuenue an2nuiickomy KaKk UHOCIpPAHHOMY SI3bIKY).
Kniouesvle cnosa: cpammamuxa, MemdasizblK, Memoo 2PAMMAMUYECKO20 nepesodd, ayouo-
JIUHSYAYIbHBIN MemoO, NPUobpemeHtue A3bIK08, KOMMYHUKAMUBHbBIE NHOOX0ObL.

V/IK 81-139

Grammar instruction has played a vital role in classroom second language teaching for many
years. This tradition has been maintained and is apparent in the grammar explanations that are
present in many of the foreign language textbooks used in language classrooms today. Many
language textbooks have maintained a traditional approach to presenting grammar, including using
metalinguistic, or grammatical, terminology in explaining grammatical features of the target
language. All the while, however, it appears that students in the Uzbekistan are entering language
classrooms with little or no knowledge of the meaning of these terms, which may make these
grammar explanations difficult to comprehend.

What then is the relationship between the metalinguistic terminology that many foreign
language textbooks employ in presenting grammar and the extent to which students understand the
meaning of those metalinguistic terms? Furthermore, what is the effect of instruction of
metalinguistic terminology on students’ comprehension of L2 grammar? These questions will be
addressed by exploring whether instruction aimed at increasing students’ knowledge of
grammatical metalanguage helps students in learning L2 grammar.
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One of the central questions in the sphere of language education has been the question
surrounding the role of grammar within language teaching. A variety of approaches to foreign
language teaching have been developed and applied for use within language classrooms, and
these approaches have espoused a range of attitudes concerning the importance of grammar
instruction [1].

One of the first documented approaches to foreign language grammar instruction was the
grammar-translation method. This method was the preferred method of instruction through the
early twentieth century. The approach was first employed in the teaching of both Greek and
Latin and was later used in modern language instruction. The main goals of the grammar
translation method were: (1) to help learners read and understand classic foreign language
texts and (2) to improve learners’ grasp of their own language by examining the grammatical
structure of the foreign language.

The grammar-translation method stressed translation, the study of grammar rules, and rote
learning of vocabulary terms. The development of grammatical proficiency and accuracy was a
central focus of this method. Grammar was taught deductively with detailed descriptions of the
language’s grammatical structure expressed using grammatical terminology. Lengthy translation
exercises then followed in order to assess students’ understanding of the grammar. In summary, the
grammar-translation method strove to teach language by focusing on the linguistic system,
translation from the foreign language to the native language and vice versa, and the memorization
of conjugations, rules, and vocabulary terms. Oral communication in the foreign language was not
stressed in this method. In the late 1800s, the focus of language instruction began to shift with the
introduction of the direct method. While the grammar-translation method did not provide
opportunities for learners to practice listening and speaking in the foreign language, the direct
method promoted the development of learners’ listening and speaking skills through a learn-by-
doing approach. That is, students learned to communicate in the foreign language by listening and
speaking in the classroom.

Direct method was that translation into the learners’ native language was not permitted. Instead,
meaning was expressed directly in the foreign language by way of actions, illustrations, and
pictures. Very little explicit grammar instruction was provided under the direct method. However,
in those instances in which explicit grammar instruction was provided, explanations were provided
solely in the foreign language. Nevertheless, it was thought that students would learn the
grammatical structure of the foreign language simply by using the language. As a result, instead of
devoting class time to a systematic study of the language’s rules, foreign language educators were
encouraged to help students practice using the language to communicate. In this way, the direct
method fostered an inductive approach to the teaching of grammar.

In the 1940s, the audio-lingual method was introduced. Similar to the direct method, the audio-
lingual method is centered on developing students’ listening and speaking skills. Yet unlike the
direct method, the audio-lingual method aimed to develop students’ proficiency in the areas of
listening and speaking through the use of “stimulus-response learning: repetition, dialogue
memoarization, and manipulation of grammatical pattern drills”.

This new method was founded on theories in structural linguistics and behavioral psychology.
Brown H. Douglas in his work Principles of language learning and teaching explains how these
theories affected foreign language education during this period:

Structural linguists of the 1940s and 1950s had been engaged in what they claimed was a
‘scientific descriptive analysis’ of various languages, and teaching methodologists saw a direct
application of such analysis to teaching linguistic patterns. At the same time, behavioristic
psychologists advocated conditioning and habit-formation models of learning. The classical and
operant conditioning models provided the perfect foundation for the mimicry drills and pattern
practices so typical of audio-lingual methodology.

By the early 1960s, the notion that conditioning and habit formation would lead to language
acquisition was highly contested, and theories of learning shifted away from behaviorist
interpretations of learning. Not surprisingly, practices in language education also changed, and the
cognitive approach was introduced. This approach encouraged “more meaningful language use and
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creativity”. The approach was informed by Chomsky’s notion of universal grammar as well as the
subsequent prominence of syntax in second language acquisition research. Chomsky claimed that
language was not acquired through the development of various habits, in view of the fact that
people have the ability to generate and comprehend utterances they have never heard: “Language is
not a habit structure. Ordinary linguistic behavior characteristically involves innovation, formation
of new sentences and patterns in accordance with rules of great abstractness and intricacy”.

If, as Chomsky argued, language is created according to a set of rules, it follows, then, that a
language can be acquired by learning the rules that govern that language. Accordingly, and in
contrast to the audio-lingual method, two key notions were central to the cognitive approach:
“meaningful learning was essential to language acquisition,” and “conscious knowledge of
grammar was important. In the cognitive approach, it was thought that students ought to become
familiar with the grammatical rules of the target language before trying to converse in that
language. As a result, this approach placed a heavy emphasis on the teaching of grammar.

Finally, in the 1970s language education shifted to an emphasis on improving students’ ability
to effectively communicate in the target language. Communicative approaches to language learning
and teaching stressed the importance of being able to use the target language to communicate in
authentic contexts. Reflecting more on the social function of language, Michael Halliday in his
work “The functional basis of language” [2], argued that learning a language involves more than
learning the grammar of that language. According to Halliday, one must also understand the
various purposes for which language is used: “language acquisition...needs to be seen as the
mastery of linguistic functions.

Learning one’s mother tongue is learning the uses of language, and the meanings, or rather the
meaning potential, associated with them. The structures, the words and the sounds are the
realization of this meaning potential. Similarly, in 1971th Hymes argued that the development of
communicative proficiency in a language involves more than linguistic competence [3].
Communicative competence, or understanding the appropriate way in which to express oneself in a
particular situation, is also a necessary component: “There are rules of use without which the rules
of grammar would be useless”.

The ideas of Halliday and Hymes, among others, influenced language teaching in the 1970s,
and as a result, communicative approaches grew in popularity during this period. The primary
objective of communicative language teaching is to help learners develop communicative
competence in the target language. Rather than considering language as merely an object to be
studied, communicative approaches consider language above all as a means to communicate in
interaction with others. In short, one of the fundamental underlying characteristics of these
approaches is to build students’ ability to communicate.
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Annomayusn: 6 O0anHOU cmamve ObLIU PACCMOMPEHbL AKMYATbHbIe NPOOIEMbl U  YCA0BUS
peanuzayuu 201061020 HAKA3AHUS 8 8UOe UCHOIHUMENbHbIX PADOM, 4 MAKHCe NPULUHBL U YCI0BUS,
KOmMopble He MNO360IAI0M NPUMEHAMb OAHHbIL GUO Y20l06H020 Hakazanus. Taxoice npueedeH
CPABHUMENbHBII AHAU3 YCIOBUSL U NOPAOKA OMObIGAHUs] TUUEHUs C80000bl 6 KOIOHUSX —
HOCENeHUAX U UCNPABUMENbHBIX YeHmMpax. AKmyarbHoCmb RPUMEHEHUsT Y20I08H020 HAKA3AHUS 8
6ude ucnoaHumenvHolx pabom 6 Poccuiickou @edepayuu. Hasnauenue opeanamu cyoeOHOU
enacmu Poccuiickot @edepayuu y2oi08H020 HAKA3AHUS 8 BUOE UCTOTHUMELbHbIX PAOOM.
Kniouesvle cnosa: y2o108HO-UCNOTHUMENbHOE NPAGO, JUUEHUE C80OO00bI, KOIOHUSA-NOCENeHUE,
UCHPABUMENbHBLIL YEHMP, NOPSOOK U YCIL08USL OMObLEAHUSL HAKA3AHUSL.

SIMILARITIES AND DIFFERENCES IN THE IMPLEMENTATION
OF PUNISHMENT IN THE FORM OF EXECUTIVE WORKS
ON THE EXAMPLE OF CORRECTIONAL INSTITUTIONS
AND COLONIES-SETTLEMENTS
Dolmatov V.E.
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Abstract: in this article, actual problems and conditions for the implementation of criminal
punishment in the form of executive work, as well as the reasons and conditions that do not allow
the use of this type of criminal punishment were considered. Also, a comparative analysis of the
conditions and the order of serving of deprivation of liberty in colonies-settlements and
correctional centers is given. The urgency of applying criminal punishment in the form of executive
in the Russian Federation. Appointment by the bodies of the judiciary of the Russian Federation of
criminal punishment in the form of executive works.

Keywords: criminal-executive law, imprisonment, colony-settlement, correctional center, order and
conditions of serving punishment.
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Hakazanue sBisseTcss HEOOXOQUMON MEpOW B CHCTEME YIOJIOBHO-HCIIOJIHUTEIBHOTO MpaBa B
mo0ol cTpaHe. Pa3mmyaroT pa3nuvHBIC BHUIBI HAKA3aHWW: JIMINICHHE CBOOONBI, mITpad,
MIPUHYIUTEIbHBIE PAaOOTHI U T.1.

HpI/IHy)II/ITeJ'IBHBIG pa6OTBI KaK BUJ YIrOJIOBHOTO HaKa3aHHs BBCICHBI (Deaepam)HHM 3aKOHOM
ot 07.12.2011 r. Ne 420-®3 «O BHeceHWH H3MEHEHHM B YTOJOBHBIM KoJekc Poccuiickoit
Odenepanyu 1 OTIENbHBIE 3aKOHOJATEeNbHBIE akThl Poccuiickoit denepannm» [2] U IpeaCTaBISIOT
c000if HOBBI BHJ YTOJIOBHOTO HAaKa3aHWsA, albTEPHATHBHOTO JHIICHUIO cBoOOAE. Ha ocHOBaHMHM
ct. 60.1 YUK PO [1] mamHbIii BUJ Haka3aHds [OJDKEH pPEaTHU30BBIBATECS B CIEIHATBHBIX
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YUPEXICHUSIX — UCIPABUTENILHBIX LIEHTPax JIMOO M30JIMPOBAHHBIX y4acTKaX, ()yHKIIMOHHPYIOIINX
KaK MCIIPaBUTEIbHBIC LIEHTPHI, C 0053aTEIbHBIM IIPUBJIEUEHUEM OCYKJICHHBIX K TPYAY.

Mexny tem @CUH Poccun He rotoBa pealn30BHIBATh JAHHBIM BUJA YTrOJOBHOTO HAKa3aHMUS.
Hcnonp3oBaHue cyJjaMu NPUHYAUTEIBHBIX paboT 0TI0XKEeHO cHavaia 1o 1 ssHBaps 2014 r. B cBs3n
C OTCYTCTBHEM JOIOJHHUTEIBHBIX OIOJKETHBIX AaCCHIHOBAaHWI, IO3/IHEE IIOCIE BCTYIUICHUS B
3akoHHYI0 cmiry DenepanmpHoro 3akoHa oT 28.12.2013 Ne 431-®3 «O BHeCEeHWH W3MEHEHHS B
crareio 8 DenepanpHOTO 3aKkoHa «O BHECCHWH W3MEHEHHMH B YTOJOBHBIN Kojaekc Poccuiickoit
®enepani U OTHEJbHBIE 3aKOHOJATENbHbIE aKThl Poccuiickoir denepanuu» MNEPEHECEHO A0
1 saBaps 2017 r. Criexyetr OTMETHTD, YTO JAaHHBIM BHJ] YTOJOBHOTO HaKa3aHUS 3HAKOM POCCHICKOM
YTOJIOBHO-HMCIIOJTHUTEIBHOH crcTeMe U mMeHoBajcs 10 2010 . kak orpaHnYeHne CBOOOIHI.

C 1993 r. mpuMeHeHHe ero TaKke HEOIHOKPATHO IePeHOCHIIOCH. 110 COCTOSHIIO HA CETOMHSAITHUHA
JieHb Ha Tepputopun Poccuiickoit denepaluy UCIpaBUTENIbHbIE [IEHTPBI HE CO3AaHbI, 38 HCKITIOUCHUEM
CllydaeB, TIJI€ NPOUCXOJUT IepenpouiIMpoBaHe OTACNBbHBIX YYPEKACHUA B CICHUAIbHBIC
ydpexaeHus (HarnpuMep, ucrpaBuTenbHbIi HeHtp npu UK-10 B KpacHokamencke).

HeoOxomyMo Takke OTMETUTb, 4YTO JUIi OOECHEUEHWs] WCIIOJHEHHS HaKa3aHWsi B BHUIC
NPUHYAUTENBHBIX Pa0OT aAMHHHCTPAlMK HCIPABUTENILHOTO ILIEHTpa CIENyeT HCKaTh paboTy Uit
Ka)KJIOTO OCYK/IeHHOTO. [Ip1 3TOM, y4nTBIBast OTCYTCTBUE PO(ecCHOHATEHOTO 00pa30BaHusl Y MHOTHX
OCY)KICHHBIX, BO3HHKAET MpodieMa npuoOIIeHns X K TpyLy. Tak, He Kakablii paboTomaTenb TOTOB
NIPUHATH Ha pabOTy OCYKACHHOTO K YTOJOBHOMY HaKa3aHWIO. AHAIM3UPYS JAAHHbIE, IPEACTABICHHBIC
LEHTPAaMU 3aHATOCTH HaceJeHMs, HanOojee pacHpOCTPAHEHHBIMH SIBISIOTCS BAaKAHCHUH TPY3YHKa,
yOOpIIHKa MPOM3BOJCTBEHHBIX M CITy)KEOHBIX TIOMEIICHNH, BOAUTENS aBTOMOOWIISI, MOWIIIMKA TOCYIbI,
nozgcoOHoro pabodero M T.aI. IIpn 3TOM KOMMYECTBO pabOYMX MECT OrpaHMYEHO, M B Ciydae
MHOT'OYHCJICHHOTO MPUMEHEHUSI CyIaMH HaKa3aHHs B BUJE PHHYIUTEIBHBIX PA0OT MOXKET CIIOKUTHCS
CHUTYalHsl OTCYTCTBHS M TAKUX PabOYMX MECT ISl OCYKICHHBIX [3].

YuuThiBas ClI0XKHOE IKOHOMUYECKOE NojokeHne Poccuiickoit denepannu, TpygHO TOBOPUTH O
ToM, 4yTo U K 2017 T. MchpaBUTENbHBIE LEHTPHI OyAyT (YHKIMOHUPOBATH. 3aIlIaHWPOBAHHAS
CTOMMOCTh CO3[JaHHS HCIPABUTEIBHOTO IIEHTPA JOJDKHA COCTaBUTH OT 67,6 mo 72,2 MiH pyOieil.
CrenoBaresibHO, TPUMEHEHHE NIPUHYUTENBHBIX paboT Kak BUJIAa HaKa3aHUs, CKOpee BCero, OyaeT
cHOoBa oTioxeHo. Cremyer oOpaTWTh BHUMAHHE Ha TO, YTO MOPSOK M YCJIOBHS OTOBIBAHUS
HakKa3aHUs B BHJE IPUHYAWTEIbHBIX pabOT BO MHOTOM COBNAJAIOT C JIMIIEHHEM CBOOOJIBI
OCY’K/ICHHBIX, OTOBIBAIONINX HAKa3aHWE B KOJOHMAX MOCeNeHUsX. Tak, MPUHYIUTENIbHbIE PaOOTHI
Ha3HAYaIOTCS 32 COBEPIICHHE NPECTyIUIEHHs HeOOJbIION MM CpelHeH TsDKeCTH JTHOO0 TSKKOTO
npecTyIuieHus BrepBble. B cBoto ouepens B coorBercTBUM co cT. 128 YUK P® [1] B konoHUsIX-
MOCEJICHNSIX OTOBIBAIOT HaKa3aHUE CIIEAYIOIINE KAaTETOPUH OCYKAECHHBIX:

a) IMLa, OCYXKACHHBIE 3a IPECTYIUICHWs, COBEpIICHHBIE 0 HEOCTOPOXKHOCTH, W paHee He
OTOBIBABIIIHE JIMIIIEHNE CBOOOIBI;

0) nuua, BIiepBbIE OCYXK/ICHHBIE 32 COBEPILIEHUE YMBIIUICHHBIX NPECTYIUIEHHH HEOOIbIION U
CpeIHEN TSIKECTH;

B) INIa, OCYXJIEHHBIE 3a IIPECTYIJICHHS, COBEPIICHHBIE II0 HEOCTOPOXXHOCTH, W paHee
OTOBIBABIIIME JTUIICHUE CBOOOBI, U JIp.

Taknm 00pa3oM, MOKHO FOBOPHUTH O TOM, YTO KaTE€rOPHH JIHI, OTOBIBAIOIINX HaKa3aHHE B
KOJIOHUSX-TIOCEJIEHUSIX, ~ MeHee  oOmecTBeHHO  omacHel.  CleaylomuM  KpUTepHueM
CONOCTABJIEHUS] HMCHPABUTENBHBIX LEHTPOB U KOJIOHUN-NIOCEIEHUN SBIAIOTCS MNOPSAOK H
ycioBHs OTOBIBaHUS HakazaHus ocyxaeHHbIMU. CornacHo cT. 60.4 YUK P® [1], ocyxaennsle,
HaxXOoJsIIMecss TIOJA HaA30pOM, O0s3aHbl BBHINOJHATH IIPaBHia BHYTPEHHETO paclopsjaka
HCIIPAaBUTENBHBIX IIEHTPOB, Yy4YacTBOBATh B HEOIUIAYMBAEMBIX paboTax, HE MOKUIATh
obmexuTus 6e3 paspeleHns aJIMHHHCTPALMU, a TaKXKe IMOCTOSHHO HAXOAWTHCS B Ipeaerax
TePPUTOPHUH CIEIUATHHOTO YUPEIKICHUS.

B cBoro ouepenp CTOMT OTMETHTh BO3MOXKHOCTH OCYXAEHHOTO K NPHHYAWUTEIHHBIM paboTam
MIPO’KHUBATh C CEMbEH, B clTydae HEAOMYIIICHNS UM HApPYIICHNH IPaBWI BHYTPEHHETO PacIopsiaKa U
OTOBITHH HE MEHEE OTHON TPETH CPOKA HAKA3aHUSL.

PaccmatpuBast ycioBus OTOBIBAaHMSI HaKa3aHUsSI OCYXKICHHBIMH B KOJOHHMH-TIOCEJIECHUH, MBI HE
HAXOJUM SIPKO BBIPAXKEHHBIX OTJIMYMI OT YCJIOBHUH B UCIIPAaBUTENbHBIX LIEHTPaxX. Tak, OCykIEHHEIE,
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JIUIICHHBIC CBOOOIBI, COJCPIKATCS TAKIKE MO HAI30POM M UMCIOT BO3MOKHOCTb, TOJTBEPKICHHYIO
aJIMUHHUCTpaLel, mepeBUraTbCsl BHE KOJIOHUU-TIOCEICHMs], UTO ycTaHoBJeHO cT. 129 YUK P®
[1]. Cnemyer OTMETHTh, YTO JAAHHOW KATETOPHUHU JIHI[ PA3pPCIICHO IMPOXMBAHUEC B COOCTBCHHOM
KIIbC Ha TEPPUTOPUM MYHHIUIAILHOTO OOpa3oBaHMsI, B KOTOPOM HAXOTUTCS KOJIOHHS-
MoceyieHue, MpU COOJIOACHUM TaKUX IKE VYCIOBUH, XapaKTepHBIX Ui OCYXKACHHBIX K
MIPUHY TUTETHHBIM paboTaM.

[Ipu 3TOM TEPHOTUIHOCTH PETHCTPAIUH IS OCY>KACHHBIX, IPOKUBAIOMINX BHE TEPPUTOPHU
yapexaeHns, y 000NX BHAOB HaKa3aHUS COCTABIIET 10 YeTHIpeX pa3 B Mecsm. Cxokel uepron
OTOBIBaHUS HAaKa3aHHUA B HCIPABUTENBHBIX IMEHTPAX W KOJOHHUAX-TIOCENCHHUAX MPEICTaBISICTCS
00s13aTeNbHOE TIPHUBIICYEHUE OCYKACHHOTO K TPymy. TeM He MeHee, B HCHPAaBUTECIBHBIX IIEHTPaX
MIPOU3BOIUTCA YA KaHUE TPOIIEHTA U3 3apa0OTHOMN IUIATHI, YCTAHOBIEHHOTO MIPUTOBOPOM Cy/a, a
B MHCIPABUTEILHOM YUYPEXKIEHUH Y OCYXKJCHHOTO BBIUHUTAIOTCS CPEICTBA Ui BO3MEILCHUS
PAcXOJIOB MO €r0 COJCPKAHUIO U MCKOBBIX BBIIUIAT B3bICKAaTEIIM. HeOOXOIUMO TakKe OTMETHTH,
YTO MHTAHUE OCYXXJCHHBIX B CIEUHAJbHBIX VYUPEXKIEHUSX OCYIIECTBISETCS 3a CUYeT UX
COOCTBCHHBIX CPEICTB, a B MEPHUOJ OTOBIBAHUSA HAKa3aHWSA B BUJC JIHIICHHUS CBOOOJIBI — 3a CUET
OFOJKCTHBIX aCCUTHOBAHUH rocynapcersa [6, c. 44].

OcyXJeHHbIe, HaXOAIIMecs Kak B UCIPABUTENBHBIX IEHTPaX, TaK U B KOJOHUIX-TTOCEIEHUSX,
MOTYT HMETh IpHU cede NEHEKHBIE CPENCTBA M PACHOPsDKAThCA MMH, MpUOOpeTaTh, XpPaHUTh U
WCTONB30BaTh BCE W3JCNHMS W BEIIECTBA, 32 WCKIIOYCHHEM TEX, KOTOpHIC 3alpelIeHBI
3aKOHOJATeIbcTBOM Poccuiickoii ®dexepanmu, KpoMe TOro, HOCHTH TPaXKTAHCKYIO OACKIY,
npuoOpeTaeMyl0 Ha JHYHBIE CPENCTBa JIMOO 3a CYET CpeACTB (QemepaiabHOro OromkeTa (B
HCTIPAaBUTEIHHBIX [ICHTPAX).

B pamkax AesSTenTpHOCTH 1O CO3/JaHUI0 HMCTIPABUTENBHBIX IEHTPOB C YUYETOM CIIOXKHOTO
SKOHOMMYECKOTO noJoxkeHus Poccuiickoi ®enepanuu CTOUT yIEIUTh BHUMAHHME BO3MOXKHOCTH
nepenpodUINpOBaHHs KOJIOHUN-TIOCEICHH B CICIHANBHBIC YUIPSKICHUS C MHHUMAIbHBIMHU
3aTpaTamMy B CBSI3U CO 3HAYUTEIHHBIMH COBMAJEHUSIMU B CTPYKTYPE, a TAKXKE YCIOBUAX U TOPSIKE
OTOBIBaHUS OOOMX BHUJIOB HaKa3aHWH, TEM CaMbiM OOCCIICYHMB PEaH3AIMI0 HAKa3aHHs B BHUJC
MIPUHYIUTETIBHBIX PA0OT M CHU3UB KOJHMYECTBO OCYXACHHBIX K JIMIICHHUIO cBoO0 b [4, c. 300].

B 3axmodeHre OTMETHM, 9YTO HaKa3aHUE B BHUJIC IPUHYAUTEIBHBIX paOOT BO3MOKHO UCTIONHSTH
B KOJIOHHSX-TIOCENICHHUSAX, OCYIIECTBISFOIUX MTPON3BOICTBCHHYIO ICATCIFHOCTD, C YACPKAaHUEM U3
3apabOTHOW TIIATHl YCTAHOBICHHBIX IIPHUTOBOPOM CyJa NPOIICHTOB, TEM CaMbIM YCTPaHUB
MPOOJIEMHBIH BOIPOC TIOMCKA pa00YHX MECT JUIS OCY>KIACHHBIX K MPUHYAUTEIEHBIM padoTaM.
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OCHOBAHUA IJ1s1 UBSMEHEHUSA BUJIA UCITPABUTEJIBHOI'O
YYPEXKJEHUS B YT OJIOBHO-UCHIOJITHUTEJIbHOMU CUCTEME
JloamaroB B.E.

Jonmamog Baoum Egzenvesuy - cmapuiuil UHCNeKmop,
2pynna no gocnumamensHoli pabome ¢ N0003pe6aemMbiMu, 06BUHACMBIMU U OCYHCOEHHBIMU,
JIeUMeHanm GHYMpPeHHell CyHCObl,
OKY CHU30-1 YOCHH Poccuu no Mockosgckoui obracmu, 2. Hozunck

Annomayun: 6 oannou pabome 6vlOeNeHbl OCHOBAHUA ONid USMEHEHUsl 8UOA UCHPABUMENHHO2O
yupescoenus (MY), kK xomopvim MOXMCHO omHecmu: nosedeHue Uil COCHMOSHUE 300P08bi
OCYHCOEHH020, HEOOXOOUMOCHb peuieHUs Y20N08HO-NPOYECCYabHbIX BONPOCOS, OOCMUICEHUE
0CYHCOEHHBIM ONpeOeleHHo20 803pacma 6 nepuood omoévieanus naxasanus. Ha Oene sce 6 npoyecce
0mObIBAHUA HAKA3AHUA 6 6uUde NUUEHUs C80000bl OCYICOEHHLIM MOdcem Oblmb UMeHeH 6U0
UCHPABUMENLHO20 YUPENCOeHUs 6 3A8UCUMOCMU OM UX NOBeOeHUs U OMHOWEHUs K mpyoy.
Hsmenenue 6uda uUCHpagUmMenbHo20 YUpexsCcOenus oCywjecmeniem cyo no mecmy OmoObléaHus
HAKA3aHUsA NO NPEOCMABIEHUIO AOMUHUCIPAYUU YUPEHCOCHUS.

Knrouesvie cnosa: ucnpagumenvHoe yupexcoeHue, KOMOHUSA, KOIOHUA-NOCENEHUe, V20l08HO-
UCROTHUMENbHAS cCUCeMd, OMObIBAHUEe HAKA3AHUSL.

GROUNDS FOR CHANGING THE TYPE OF CORRECTIONAL
INSTITUTION IN THE PENAL-EXECUTIVE SYSTEM
Dolmatov V.E.

Dolmatov Vadim Evgenievich - Senior Inspector,
GROUP ON EDUCATIONAL WORK WITH SUSPECTS, ACCUSED AND CONVICTED,
Lieutenant of Internal Service,
PKU S1Z0-1 OF THE UFSIN OF RUSSIA FOR THE MOSCOW REGION, NOGINSK

Abstract: in this work, the reasons for changing the correctional institution (IU) are identified,
which include: the behavior or state of health of the convict, the need to resolve criminal
procedural issues, the attainment of a certain age by convicts during the serving of punishment. In
fact, in the process of serving a sentence in the form of deprivation of liberty, convicts can be
changed the type of correctional institution, depending on their behavior and attitude towards
work. A change in the type of correctional institution shall be carried out by the court at the place
of serving the sentence upon submission by the administration of the institution.

Keywords: correctional institution, colony, colony-settlement, penitentiary system, serving
punishment.
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W3MmeHeHne BHJAa  HCIOPABUTENBHOTO  YUPEXKJIEHHS — IEpPEeBOJ  OCYkKAECHHOIO W3
ucnpasutenbHoro yupexaenus (MY) onHoro Buma B APYro, BIEKYLIMH 3a coOOWH W3MEHEHHMs
HOPMAaTHBHO IIPEAYCMOTPEHHBIX YCJIOBHH OTOBIBaHMS HaKa3aHWs, HPAaBOBOTO MOJOXKEHHS
OCY’)KICHHOTO W IIPUMEHEHHWS K HEMYy CpPEICTB HWCIPaBICHHSA, B IENAX €ro HCIPABICHUS H
MIPEIYIIPEXKACHUS COBEPIICHUS M HOBBIX MPECTYIUICHHUH.

B cooTBeTcTBHH € 3THM OIpeeeHHEM MOKHO BBIICTHUTD P CIIOCOO0B n3MeHeHus Buna NV:
MIEPEBOJT MOJIOKHUTEIHHO XapPaKTEPU3YIOIINXCS OCYKACHHBIX U3 HCIIPABUTEIFHONW KOJIOHUH 00IIero
WIN CTPOTOTO PEKHMa B KOJIOHHIO-TIOCENICHHE; MEPEBOJ IMOJ0KUTEIBHO XapaKTEPHU3YIOIIUXCS
OCY’)KICHHBIX W3 TIOPbMBI B ucHpaBuTenbHyl0 KojoHuio (MK); mepeBox MOI0XHUTEIBHO
xapaktepusytomuxcst ocyxaeHHsix 3 MK ocoboro pexxuma B MK crpororo pexmnma; nepeBon
OCYKJCHHBIX, SIBIIIOLIMXCS 3JIOCTHBIMU HapyHIMTENsAMHU, U3 KojoHuu-nocenenus B UMK, Bun
KOTOpOW OBUI paHee ONIpejeNeH CYAOM; IEPEBOJ OCYXICHHBIX, SIBIISIOIMXCS 3JI0CTHBIMU
HapymutensiMu, n3 MK obmiero, ctpororo u 0coboro pexMMoB B TIOPbMY; IIEPEBOJI OCY>KAESHHBIX
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n3 UK, BocniuraTeabHON KOJIOHMH WM TIOPBMBI B clieIcTBeHHbIH n3oisirop (CU30) mist yyactus B
IpOILECCyaIbHBIX MEPOIPUATUSX; NepeBo ocyxkaeHHbIX n3 BK B m3onupoBanHnslil yuactox BK,
¢dynkuonnpyronmii kak MK obmero pexuma, npu ero Hanmuuu wim B MK oOmero pexuma;
nepeBos  OONBHBIX OCYXKACHHBIX, TPEOYIOIIMX CTAl[MOHAPHOTO JICYEHUS, B JEYEOHO-
npodunakruueckoe yupexaenune (JIIIY) m3z apyrux MY u oOpaTHO; mepeBOA OCYKICHHBIX,
OONBHBIX OTKPBHITOW (POpMOI TyOepKyIe3a, alKOTOIM3MOM W HapKOMaHHEH, Ui aMOYIaTOpHOTO
nedeHus B JeyeOHoe uctpaBuTenabHoe yuapexaenne (JINY) uz qpyrux UY u obpaTHO 1 Op.

Wzyuenne cr. 78 YUK P® mnokas3siBaeT, 4TO OCHOBaHHUEM H3MeHeHHs Buaa WY sBasercs
MIOBEICHUE OCYXKJICHHOTO. B 3TOl HOpME 3aKOHA ONMHUCHIBAIOTCSI OTACIBbHBIC U3 BBIICYITOMSHYTHIX
croco0oB u3MeHEeHHs BHAa MY, B KOTOPBIX TOBEICHHE OCYKAECHHOTO (IOJOXXKHUTEIBHOE HWIIN
OTpHIATENFHOE) SBIIETCS OCHOBaHWEM mepeBoga B WY mpyroro Buma. Jlpyrme HOpMBI 3aKOHA
TaKXKe OPHUEHTHPYIOT MPABONPUMEHUTENS Ha Yd4eT IOBEICHUS OCYKACHHOTO KaK OCHOBaHUS
u3meHenus suaa MY [5, c. 49].

Tak, NONOXKHUTEIFHO XapaKTEPHU3YIOIIMECs OCY)XACHHBIE MOTYT OBITh OCTaBJIECHBI JUIs
BBITIOJTHEHHS PadOT 1o xo3sicTBeHHOMY obcmyxuBannio CU30 uim tropem. [Ipencrasisiercs, 4ro
NpeayCMOTPEHHE MaKCUMAaJIbHOI'O YHCIa CIIOCOOOB M3MeHeHMs Buga MY Oynmer crumysimpoBarth
MPaBOIOCIIYIITHOE TOBEJICHHE OCYXICHHBIX MOJA «yrpo30H» YXyIIIEHHs YCIOBHH OTOBIBAaHMS
HaKa3aHUs WM BBUAY «CTPEMJICHHS» UX YIy4YIIUTh (MHBIE CIIOCOOBI COBEPIICHCTBOBAHMS JAHHOTO
[IpaBOBOI'O0 MHCTUTYTA ONUCHIBAIOTCS B uTeparype [1, c. 37].

Bwmecre ¢ TeM ocyxkneHHbIe, paHee nepeBeaeHHble 3 K ocoboro pexxuma B UK ctpororo
peknMa, B cilydae OTPHIATENFHOTO MOBEACHUS HE MOTYT OBITh (Kak cieayet u3 cr. 78 YUK P®)
TI0 PELICHHUIO Cy/ia BO3BPAILCHBI 00paTHO. B MpOTHBHOM ciydae OCyXICHHBIC HE 3aMHTEPECOBAHBI
B CBOEM TIIOCJIEAYIOIIEM IPaBONOCIYIIHOM IIOBEJACHUH IIOCIE Takoro Inepesoga. OIHUM H3
OocHOBaHMI M3MeHeHus Buaa UY siBisiercss HE0OOXOIUMOCTh PEIICHHUS] YTOJIOBHO-NPOLIECCYaTbHBIX
BonpocoB. B cootBercTtBUu co cT. 77.1 YUK P® ocyxnennsie nu3 MK, BK umn TropeMbl MOryT
obiTh niepeBeneHsl B CU30 Ha cpok, onpeesnseMblii OpraHaMy MMpeABapUTENILHOTO paccieoBaHus
npectyiuienuil. [Ipu aToMm Bue epeBoaa Takke YIUTHIBACTCS MOBEACHUE OCYXKIICHHOTO [4, c. 54].

Tak, mo 4. 4 ct. 77.1 YUK P® mo OKOHYaHHMM CIICACTBEHHBIX JCUCTBHIA WIH CYAeOHOTrO
pasbuparenscTBa ocyxneHnHsle nepesosites B MK, BK nnn TioppMy, B KOTOPBIX OHM OTOBIBAJIH
Haka3aHWe, eCliM CyJIOM UM He u3MeHeH Bua UY. 3To, mo-BHIMMOMY, O3HA4aeT, YTO MOBEICHHUE
ocyxzaeHHoro B CU30 Toxxe MOXeT cTaTh OCHOBaHMEM I u3MeHeHus Buaa MY. Eme oano
OCHOBaHME W3MeHeHus Bupa WY 3akmoyaercs B JOCTHXEHHHM OCYXJICHHBIM OIPEEICHHOTO
BO3pacTa B nepuo.l oTObIBanus Haka3aHus B BK (ct. 140 YUK P®).

B 3TOM ciryuae Takke y4MTHIBACTCS MOBEACHNE OCYKACHHOTO, TaK KaK IO JOCTIKEeHUH 18
JIeT TMOJIOKHUTENBHO XapaKTEePU3YIOUIUEeCs OCYXKICHHBIE MOTyT OBITh eIle Ha OJUH TOJ
octaBieHsl B BK, a oTpumarensHo xapakTepHu3yIOUIHecs OCYXJIEHHbIe, focTUrmue 18 ieT, a
TaKXXe BCe OCYXJIeHHBIe, nocturmue 19 ner, nepeBoastcs u3 BK B m30mupoBaHHBIN y4acTok
BK, ¢ysxmuonupyronuii kak MK oOmero pexunma, npu ero Hammumu uiaun B MK oOmero
pexuma (ct. 140 YUK P®). Ouepennoe ocHOoBaHUE n3MeHeHHs Buaa MY kacaeTcs COCTOSHUS
37I0pOBBS OCYKJIEHHOTO, HMEIOIIET0 CEPhe3HOE BIMSIHUE Ha MPOIecC OTOBIBAHUS HaKa3aHUs [2,
c. 112-117], n nepesona B JIIIY umu JINY (ct. 101 YUK P®) u obpatHo. B nannom ciryuae
OIpeNeIeHHOE 3HaYEeHUE UMEET NOBEAEHUE OCYXKIAESHHOTO.

Tak, cormacHo 1. 138 IIpaBui BHyTpeHHETO pacropsijika NCTIpaBUTENbHBIX yupexaenuit (IIBP
NY), yrBepkaeHHbIX nprukazoM Muniocta Poccun ot 16 nexabps 2016 r. Ne 295, ocyxkneHHbIe,
3JI0CTHO HapyLIAIOIINEe YCTAHOBJIEHHBIM MOPSIOK OTOBIBAHMS HAaKa3aHHs, MOTYT OBITH BBINMCAHBI
u3 JIITY (a0 xe pactnpoctpanserca u Ha JIMY) i BO3BpaIIeHBI IO MPEKHEMY MECTY COACpKaHHS
MIPU OTCYTCTBUH MEAUIIUHCKHUX MPOTHBOIIOKA3aHUH.

Takum 06pa3oM, MOKHO BBIACTHUTH YE€THIPE OCHOBAHMS M3MEHEHHs Buja NY:

1) moBeneHNE OCYXKAESHHOTO;

2) HeOOXOIMMOCTD PEIISHHUS YTOJOBHO-TIPOLIECCYaTLHBIX BOTIPOCOB;

3) mocTmXEHUE OCYKICHHBIM OIPEIEIEHHOTO BO3pacTa B IEpHO OTObIBaHNA HakazaHus B BK;

4) coctosiHue ero 310poBbsi. OIHAKO TOJILKO MEPBOE — MOBEJICHNUE OCY)KIECHHOTO — B TOW HIIH
WHO CTENEeHU YYMTBIBACTCS IIPU BCeX crocobax u3MeHeHus Buna Y. Ha nam B3z, B cr. 78 1
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npyrux crathsix YHUK P® cnemyeT 4eTKo 3aKperuTh He TOJIBKO criocoObl n3MeHeHus Buaa MY, Ho
U OCHOBaHMSI TaKUX IEPEBOAOB OCYXKIEHHBIX. MexIy TeM HHOIJa pPacIUIbIBUYAThl KPUTEPUHU,
MIO3BOJISIIOIIME OTHECTH OCYXK/ICHHOTO K TpedyromeMy nepesoja B 1Y npyroro Buja.

Tak, B coorBercTBUU ¢ I. 204 Ilopsinka opraHu3anMM MEIMLMHCKOM IMOMOIIM JIMIIAM,
OTOBIBAIOIIMM HaKa3aHWEe B MECTax JIMIIEHUs CBOOOABI M 3aKIIOYEHHBIM II0J CTPaxy,
YTBEpKICHHOTO NpukazoM Mun3zapascoupa3Butus Poccuu ot 18 aBrycra 2010 1. Ne 640 u
Mumntocta Poccum ot 17 oxtsabps 2005 r. Ne 190 (Ilopsmox opraHH3aIil METUITMHCKOMH
momomun), obpatHeiii mepeox B MY wu3 JIIIY craBuTcs B 3aBUCUMOCTH OT MOBEACHUS
OCY)KIEHHOTO: JIUIA, CHCTEMaTHYSCKH WU 3JI0CTHO Hapylapline OOJBHUYHBIN pexXuM, a
TaKKe OTKAa3BIBAIOIIMECS OT JICUCHHS, MOTYT OBITh BBIIHCAHBI W3 OOJBHHUIBI IO MECTY
OTOBIBaHMS HaKa3aHUS B ONPEIEICHHBIX CIydasx.

IIpy >TOM TOBEAEHUE OCYXJICHHOTO CTAHOBUTCSA JONOJHUTEIbHBIM KpHUTEpHEeM (KpoMe
OCHOBHOT'O — COCTOSIHHS 37I0pOBbsI) 00paTHOro mnepeBosa B MY ocyxkaeHHOro, conepkalierocs B
JIITY. B . 138 TIBP NV Takke yka3pIBaeTCs JOMOIHHUTEIBHBIA KPUTCPHI OOpAaTHOTO MEepeBojia
ocyxzaeHHbx u3 JIIIY B HMVY: ocyxkaeHHBIE, 3J0CTHO HapyIIAIOUIUE YCTAaHOBJICHHBIM IOPSIOK
OTOBIBaHUS HaKa3aHWUsi, MOTYT ObITh Bbincanbl U3 JIIIY 1 mo mpexxHeMy MecTy COAep)KaHus Mpu
OTCYTCTBUHM MEIUIMHCKUX MPOTUBOMNOKa3aHuil. [lepeueHb 370CTHBIX HapyIIEHUI yCTaHOBIEHHOTO
mopsiAka OTOBIBaHWSA HakazaHus maH B 4. 1 cr. 116 YUK P®, omgHako cpemm HHX HET
CHCTEMATHYECKOT'O MIIM 3JIOCTHOTO HAapYIICHU OOJIEHUYHOTO PEXKIMA, a TAKXKE OTKa3a OT JICUCHHUS.
B cBs3u ¢ 3THUM KpuTepuM NepeBofa OCYXKAEHHbIX-Hapywmutened uz JIIIY B nppyrue NY
OTIIMYAIOTCSI IPYT OT APYyTa B Pa3HBIX MOJ3aKOHHBIX akTaX — [lopsake opraHu3anuy MeITUIIIHCKOM
oMoy u [IBP NV [3].

OpHako TJIaBHBIM OCHOBaHHMEM H3MEHeHHUs Bujga MY mno-npexHeMy sBISeTCS NOBEICHHE
ocyxeHHoro. OIeHKa 3TOro MOBEJCHHUS JOJDKHA OBITh OCHOBaHa Ha KOHKPETHBIX KPUTEPHSX,
kotopsie B cT. 78 YUK P® nponucanbl HenocTaTtouHo. Tak, cOrfacHO JaHHOW CTaThe OCYKICHHbBIE
YCIIOBHO JENATCS Ha IMOJIOKHUTEIBHO XapaKTEePHU3YIOIIMXCS M 3JIOCTHBIX HapymuTeneil. Mexny
STUMH JIByMsS KaTETOPHSIMHM MMEETCSI HECKONbKO IPOMEXYTOYHBIX OIIGHOK MOBEICHHS
OCY)KJICHHBIX: MMEIOIIHE MOOIIPEHUS M B3BICKAHHUS U COJAEpIKaIluecs] B 00JETYEHHBIX YCIOBHAX
COJICPIKAHMUST; HE HMEIOIINE HY MTOOMIPEHNH, HU B3BICKAHUN U COJIepIKAIHeCs B OOBIYHBIX YCIOBHIX
COIICp)KAHUS; HE HMMEIOIINE MOOIIPEHUH, WMEIOIINE B3BICKAHUS H COJEpIKAIIUecss B OOBIYHBIX
YCIIOBHSIX COACPIKAHUS | T. 1.

Wsmenenne Buma WY B OTHOUNICHWH TIOJNOXHUTENBHO XapaKTEPU3YIOMIUXCS OCYKICHHBIX
[esrecooOpa3sHo TOJBKO TOT/A, KOTJIa HWMEIOIIHECS CPEICTBA OOJIErdeHHs YCIOBHU OTOBIBAHUS
HakKa3aHUs B JaHHOM Y4peXJIeHUHU ucuepnansl [1, c. 38].

ITonmpasymeBaercsi, 9TO TaKHe OCYXKACHHBIE JOJDKHBI UMETh TOONIPEHUs, HE IMETh B3bICKaHMH,
a Take Haxoautecs B MK oOmiero, crpororo u 0coboro pe>kuMoB Ha OOJETYeHHBIX YCIOBHAX
OTOBIBaHUS HaKa3aHMA. B OTHOIIEHUH OCYKICHHBIX, IPU3HAHHBIX 3JI0CTHBIMHU HAPYLIUTEISIMHU (TI0
AQHAJIOTUM C TOJIOKHUTEIBHO XapaKTepU3YIOIUMIUCS, KOTOpBIE IOJDKHBI OBITh II€pEeBENICHBI B
obnerueHHbIe yCIOBUS), M3MeHeHHe Buaa MY menecooOpa3Ho Tocie WX TepeBofa B CTPOTHE
ycIoBHA (a HE TIOCiIe, HAaIpUMep, TIePeBoia OCYXKIEHHOTO, IPU3HAHHOTO 3JIOCTHBIM HapYIIUTENEM,
13 00JIETYECHHBIX B OOBIYHBIE YCIIOBUS).

WNnas curyanus — 1O OTHOLIEHHIO K KOJOHUAM-TOCENeHHsAM. Tak, mpencTaBiaseTcs
pacIIbIBYATEIM KPUTEPUEM 3alIPET NEPEBOIA B KOJIOHUU-TIOCENIEHUS OCYKACHHBIX, HE MPOIIEAIINX
00s13aTeNBHOTO  JICYEHHs, a Takke TPeOyIOIMX CIENHAIBHOTO JICYEHHS B MEAMIIMHCKUX
YUPEKACHUSAX 3aKPBITOTO TuUHA. B Takux 3aBEAECHUAX TPOXOJAT JIEUEHHE 3HAYUTEIbHOE
KOJIMYECTBO  OCYKICHHBIX, HMMEIOIIMX Kak 3a0oieBaHus, TpeOylommue TMPUMEHEHHS
MIPUHYIUTEIHHBIX MEp METUIIMHCKOTO XapaKTepa u 003aTeIbHOTO JICYSHNUS, TaK ¥ HHbIE OOJIe3HMU.
OrtaenbHble 3200JIeBaHHS 3aKOHOAATENh OOBEIUHWI B TPYIIY, TPEOYIOUIYI0 O00s3aTEIBHOTO
JICUCHUS: aJKOTONIM3M, HAapKOMaHUs, TOKcHKoMaHmst, BUY-unoekmus, oTkpbeiTas Qopma
TyOepKyIe3a uiu BeHepudeckue 3a0oseBanus (ct. 18 YUK PD).

He MenpIee 3HaYeHHE B OTHOMICHUH OCYKACHHBIX C NCHXWYECKUMH PACCTPOMCTBAMHU HMEIOT
NPUHYAUTEIbHBIE MEPbl MEAMLUHCKOro Xapakrtepa. Ilomaraem, uto B c1. 78 YUK P® cnenyer
3aKpENUTh IOJIOKCHUE O 3alpere IEePEeBOAUTH B KOJOHHH-TIOCENCHUs (Ie PEKHUM CYIIECTBEHHO
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ocnabieH no cpasuenuto ¢ MK obrmiero, crpororo u 0coboro pexMMOB) OCYXKICHHBIX, K KOTOPBIM
NPUMEHSIOTCS TIPUHYAUTENbHBIE MEpbl MEIULMHCKOrO XapakTepa WM 00s3aTeNbHOe JIeUeHHE.
Mexny TeMm, Kak yka3blBaloT uccienoBarenu [3, ¢. 35-36], B KOJOHUSIX-TIOCEJIEHUSIX BCE KE
coziepKaTcsl OCyXKJICHHbBIE, OOJIbHBIE OTKPHITON (POpMOH TyOepKyse3a, KOTOpbIE JOIDKHBI TIPOXOUTh
neuenue B JINY, Benp orpannyenus, ykazanuole B cT. 78 YUK P®, orcyrcrytot B cT. 58 YK PD (Ha
JIpyrHe HEJOCTAaTKH  YTOJOBHO-TIPABOBOTO M YTOJIOBHO-WCIIOJHUTENIBHOTO — PETYIHUPOBAHMUS
MEXOTpACJICBbIX HHCTHTYTOB YKa3bIBAETCA B FOPUANUECKOM uTeparype) [4, ¢. 52-55].

Takum oOpa3oM, oOuYeBHAHA HEOOXOAWMOCTh [JAIBHEHIIETO  yIy4IIEHHS IPaBOBOU
perjiaMeHTal OCHOBAaHUU U KpUTEpUEB U3MeHeHus Buaa NY.
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Abstract: the article is an analysis of the personal characteristics of children with ZPR. The
specificity of children of primary school age with ZPR and the peculiarities of interpersonal
relations with peers determined by it is described.
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However, according to various parameters (content, breadth, stability), interpersonal relations of
primary school students with ZPR remain at a low level of development.
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B cwiy pa3sHOOOpa3HBIX MPUYUH PA3TUYHOW ITHOJIOTHUHU (IKOJOTUYCCKUX, IKOHOMHUYECKUX,
COLMANILHBIX) HAa JJAHHOM JTarle pa3putus odmectsa netu ¢ 3[1P nqocrarouno yacto BcTpeyaroTes B
pa3HO00pa3HBIX AETCKUX KOJUICKTHBAX.

Tpanuuuu uzydenus aerert ¢ 3[IP B Hamel cTpaHe cBsI3aHbl ¢ UMEHAMH TaKHX YYEHBIX, KaK
T.B. Eroposa, JI.B. Kysuenosa, B.U. Jlyboosckmii, H.A. Menuunckas, Y.B. VYibeHkosa,
B.JIL Momo6en, II.b. IMommua u nppyrume. CorimacHo WX HcciaeAoBaHUsAM, netsm c 3IIP
XapakTepHO 3HAYMUTEIBHOE 3aMeIJICHHE TeMMa IICUXUYECKOr0 pPAa3BHTHSI W KadyeCTBEHHOE
OTIHYHWE OT HOPMBEL. B CBA3M C 3THM oOTMe4aeTcs M CcBoeoOpaswe MEXKIMIHOCTHOTO
B3auMmoaeiicTBus nereit ¢ 3[IP co cBepcTHHKaMHU.

B Miagmiem ImIKOMFHOM BO3pacTe IS COIMANM3alMKd peOcHKa Bce OoJblee 3HAYCHHE
npuoOpeTaeT ero oOIIEeHHEe CO CBEPCTHHKAMH. B mporiecce oOmeHns pedeHKa CO CBEPCTHUKAMHU
OoJyiee YCIEIIHO peaju3yeTcs TO3HABaTeNbHAs JCATCILHOCTh, HO W (OPMHUPYIOTCS Ba)KHEHIIUE
HABBIKH MSKJIMYHOCTHOTO OOIIEHHS U HPABCTBEHHOTO MOBECHUS [2].

JlesitenbHOCTh peOGHKa W ero OOIIeHHs C B3pOCIHBIMH (a4 HECKOJIBKO IMO3JHEE H CO
CBEPCTHUKAMH) — 3TO OCHOBHBIE JBUKYIIUE MPUUYUHEI €T0 pa3BUTHsI. BO3MOXKHBIE OTKIOHEHUS WIH
UCKAXCHUS B NCATCIBHOCTH U OOLICHUU TPUBOIAT K HAPYIICHUSIM B (DOPMUPOBAHUHU JIUYHOCTH H
noBeaeHus. [lcuxoyiorndeckue OCOOEHHOCTHM BIHMSAIOT Ha BCE TMOBEJACHHE, ONPEACISIOT
XapaKTePUCTHKH IEATSITFHOCTH peO&HKa (CTENeHb €€ YCIeITHOCTH, HHTEHCHBHOCTD, COOTBETCTBUE
WA HECOOTBETCTBHE COITMATILHBIM HOPMaM H T.I1.).

[Icuxomoru 0TMEYArOT, YTO CYIIECTBYIOT XapaKTEePHBIE 0COOCHHOCTH, KOTOPEIE 00YCIaBINBAIOT
cBOcoOpa3ue MEKIMYHOCTHBIX OoTHomeHui Teteir ¢ 3[IP. Jlns »Tmx merelt cmaboCTh BOJIEBBIX
MIPOIIECCOB, 3MOIMOHATIBHYI0 HEYCTOMYMBOCTH, MMITYJBCHBHOCTD JINOO BSJIOCTh W ANaTHIHOCTH
(JI.B. Ky3znenora). [nst urpoBoit aestenbHocTH MHOruxX neredt ¢ 3[IP xapakTepHo HeyMeHue
(Oe3 moMoIM  B3POCIOT0) Pa3BEPHYTh COBMECTHYIO HUIPYy B COOTBETCTBHH C 3aMBICIIOM.
VY.B. YiIbsIHEHKOBOH BBIICICHBl YPOBHH C(HOPMHPOBAHHOCTH OOIICH CIOCOOHOCTH K YUYCHHIO,
KOTOpBbIE COOTHOCATCS €0 C YPOBHEM HHTEIUIEKTYaJIbHOTO pa3BUTUA peOeHka. JlaHHBIE 3THX
WCCIIeIOBAaHUN MHTEPECHBI TEM, YTO MO3BOJIAIOT YBHJETh WHAMBHIYAIbHBIE Pa3iudusi BHYTPHU
rpynn aereii ¢ 3[1P, koTopble kKacaloTcss 0COOEHHOCTEN UX IMOIHOHAIBLHO-BOJIEBOI Chephl.

VY nereii ¢ 3[1P oTtmeuaercss mposiBICHHE CHHIPOMOB THIIEPAKTHBHOCTH, HUMITYyJIbCHBHOCTH, a
TakXKe MOBBINICHUE YpoBHs TpeBoru u arpeccuu (M.C. I1eB3Hep).

W3menenHass nuHamuKa (opMUpOBaHHS CaMOCO3HAaHHUS TposBIsAeTcs y nereid ¢ 3IIP B
CBOCOOpa3HOM IIOCTPOSHHH B3aUMOOTHOIICHHHA CO B3pPOCIBIMH W CBepcTHUKaMH. OTHOIICHHS
OTIIMYAIOTCSI SMOIMOHAJIBHON HECTaOMIBHOCTBIO, HEYCTOHYHMBOCTBIO, TIPOSIBICHHEM YepT
JIETCKOCTH B JesiTeibHoCTH 1 oBenennu (Mcaes JI.H.).

ViMeHHO B MIIAJIIEM IIKOJBHOM BO3pacTe HauyWHAeT (OPMHUPOBATHCS TAKOW COIHMAIBHO-
NICUXOJIOTHUECKUI (eHOMeH, Kak Jpyx0a, Kak WHAMBHIYyalbHO-M30MpaTeNbHBIE TIIyOOKHe
MEXJINYHOCTHBIE JIETCKUE OTHOLICHMsS, XapaKTepU3YIOIIUECS B3aMMHOW MPUBSI3aHHOCTHIO,
OCHOBaHHOH Ha YyBCTBE CUMIIATHH U O€3yCIOBHOTO MPUHSITHSI IPYTOTO.

b.I". AHaHbeB OTMeUaJ, 9TO MEKINIYHOCTHBIC OTHOIICHUS SIBJISIFOTCS CHIIbHEUIITUM CPEACTBOM
(hopMHpOBaHNS OTHOIICHHS K caMOMy cebe, 3TO MCTOYHHK pa3BHTHS CaMOOIIEHKH. B mpomecce
MEXJIMIYHOCTHOTO B3aUMOJICHCTBUS pPEOEHOK HE TONBKO IO3HAET IPYroro 4YeloBeKa, HO U
mo3Ha€T camoro ceds, co3maéT CBOW COOCTBEHHBI 00pa3 Kak OTpa)XeHHe, MpeodpasoBaHUE
o0pa3za Apyroro 4ejaoBeka.

«leTh MHOTO BBIUTPBHIBAIOT OT OJIM3KHUX, OBEPUTEIBHBIX OTHOUICHUH IPYr C JPYTOM.
Bnaronmaps npy»0e 1eTH yCBaWBAaIOT COIUANBHBIC TIOHATHS, OBJIAICBAIOT COI[MATHLHBIMI HABBIKAMHU
1 pa3BHUBAIOT caMOyBaxxeHue» [2, c. 129].

B Hactosmiee BpeMs CyIIECTBYIOT OJKCHEPUMEHTANbHBIE WCCICIOBAHUS, OTpPaXKaloIIHe
0COOEHHOCTH MEXINIHOCTHBIX OTHOIIEHUH MIAAIINX MKOIHHUKOB ¢ 3I1P.

HccnenoBatenssMu ObIIO TOKa3aHO 3ama3jbiBaHue (HOPMHUPOBAHUS CHCTEMBI COIMAIBHBIX
otHomenuii y aereit ¢ 3I1P (T.A. Brnacosa, M.C. [leB3Hep). B Miaamem mKkoasHOM BO3pacTe I€TH
¢ 3P mposBIAIOT BRIpaKEHHYIO TCHICHIMIO K arpEeCCHBHOCTH B OOIICHHUHM W MEKIMYHOCTHBIX
otHomeHusax. Kak ormewaer P.J1. Tpurrep, muaamue mxonsHuky ¢ 3[1P npeamounraior odmarbes
CO CBEPCTHHKAMH B MaJIBIX TPYIIIAX, C IEThbMH 00JIee MIIAJIICTO WK OOJiee CTapIero Bo3pacra.
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Tak, M3BECTHO, YTO OTHOLICHUS MIIAAMIMX IIKOJIbHHKOB ¢ 3[IP xapaxrepusyrorcsi, mpexue
BCET0, y30CTHIO MEXJIMYHOCTHBIX CBsA3ed. Yalne Bcero 3To OTHOIICHHS MEXAY JABYMs JECTbMH;
IpymNIb TM00 BOOOIE HE BO3HUKAIOT, THOO MOSIBIISIOTCS SITU30JMIECKH.

B3anmHbIe TpennodYTeHHs MEXTy MaJbuMKaMH M JICBOYKAMH NPAKTHUYECKH OTCYTCTBYIOT. B
pe3ynbTare CTPYKTypa MEXIJIMYHOCTHBIX OTHOIICHHH OKa3bIBAaeTCsl BeCbMa aMOP(HOM, COCTOSIIEH
U3 IBYX HaMEYAIOMIMXCSA MOJCTPYKTYp — MAalbUMKOB M JE€BOYEK. 10O €CTh B MEKINIHOCTHOM
OOIIEHNN CO CBEPCTHUKAMH OHM IIPEATIOYHTAIOT YHIOTEHHBIC IPYNIBL. JIeTH yTBepXKaaroT, 94To C
MPEACTABUTEISIMA IPYTOTo 1I0JIa UTPATh HEMHTEPECHO.

JlupgepcTBO 31€Ch HOCUT OJUHOYHBIA M PacIIMpPEHHBIM XapakTep, NpUYeM Kaxzaas U3
MOJCTPYKTYP UMEET CBOUX JIHJICPOB.

HccnenoBatenn cXoAsTcss B TOM, YTO y MJIAAIINX IIKOJBHUKOB NPEo0IagacT SMONHOHAIBHOE
OTHOIIEHHE K ToBapumaM. OCHOBHBIMH MOTHBAMH MEXJIMYHOCTHOI'O BBIOOpa OKa3bIBAIOTCS
UTPOBBIE, @ TAK)KE MOTHBBI YHCTO BHEIIHETO TUIaHa. MOTHUBBI JISJIOBBIX OTHOLICHUH HOCST TJIaBHBIM
o0pazomM (opManbHbIiL, a He coJiep KaTeIbHbINA XapaKTep.

OT4eTIMBO MPOCIEKUBACTCS M Takas OCOOEHHOCTh MEXKJIMYHOCTHBIX OTHOLIGHHH, KaK HX
HeJ0CTaTOYHasi 0000LIEHHOCTh U YCTOWYMBOCTh. Y OONBIIMHCTBA JIETeil JaHHOTO BO3pacTa oOIeH e
€ TOBapHUIIIAMH I10 KJIaCCy OTPaHUYMBAETCS IIKOJION M He 3aHUMaeT OO0JIBIIOTO MECTa B JKH3HH.

Jlump y HEMHOTHMX W3 HHX MOTHBBI OOIIEHHS CO CBEPCTHHKAMH OTPAKAIOT HHTEPECHI, HE
CBSI3aHHBIC CO INKOJIOH. BOJBIIMHCTBO MEXIMYHOCTHBIX CBSI3€H, BO3HUKIIMX B MIIAJLIEM
IIKOJIFHOM BO3pPAacTe, paclalaloTcs Ha Tare Mepexo/ia K MoJpOCTKOBOMY BO3PAcCTy.

B pesymbraTax, NONYyYEHHBIX pa3HBIMH aBTOPAMH, BBIABIEHA CBOEoOpa3zHas KapTHHA
OTHOIIEHHS K CBEPCTHHUKAM Yy INKOJBHHKOB C 33JCPXKKOH IICHXHYECKOTO  Pa3sBHTHSL.
OOHapy»XHBaeTcsl Kak OTCTaBaHKe, Tak 1 cBoeoOpasue 3Tol cdepsl xku3Hu neteil. K npossieHusm
nH(aHTHIN3MA MOXHO OTHECTH: COJCp)KaHHE OOILIEHUS YYEHHKOB 2—3 KIIaCCOB — IIOJIBHIKHBIE
UTPbl TpPU TOYTH TIIOJHOM OTCYTCTBUHM 3aHSTHH, Wrp, CBA3aHHBIX C II03HaBaTEJIbHOU
JIeSITENIbHOCTBI0;  Heln(pPEepeHIUPOBAaHHOE IOJI0XKUTEIBHOE OTHOLICHHWE K OJHOKJIACCHUKAM
(cBHIETETHCTBO 3apO’KAAOIIETOCS MHTEpeca K CBEPCTHUKAM). DTOT MHTEPEC MOSBISIETCS Y OYECHb
HEOOJIBIIIOTO YHCIIa YIEHHUKOB C 3aJIePIKKOM IICHXUIECKOTO Pa3BUTHSL.

B orinume OT cBOMX HOPMAaTHBHO pPa3BUBAIOIIUXCS CBEPCTHUKOB, MIIAIIINE IIKOJBHUKH,
oOyuaromuecs B CHEIHANBHBIX Kaccax JUIsl IeTeH ¢ 3a7ep)KKOM pa3BUTHS, OOJIbIIE BCEIO LEHSIT
B OJHOKJIACCHMKaX COYYBCTBHE, COINEpeXHBaHWE, Oe30macHOCTh oOmeHus. B ToBapuimeckux
OTHOWICHMAX /IS HHUX HE HMEIOT 3HA4YeHUs COOJIIOJCHNE MOCTOSHCTBA, YCTOHYHMBOCTH
B3aMMOOTHOIICHHH, MPOSABICHNE XeJlaHus OBITh C APYroM, 3aHMMAaThcs C HUM OOIIMM JIEJIOM,
TOTOBHOCTh TNPUHTH Ha mnoMmMomb. [7aBHOe [UIi HHMX — COYYBCTBHE, COIICpEXKHBaHUE,
6€30MacHOCTh OOLICHHUS.

Takum obpas3oM, 1Mo pa3TUUHBIM MapaMmerpaM (10 COASPXKAHUIO, LIIHUPOTE, MO YCTOWIMBOCTH)
MEXJIMYHOCTHBIE OTHOLICHUs] MIamuX MKonbHUKOB ¢ 3[IP ocratorcss Ha HHU3KOM YpOBHE
pa3BuTHs. TONBKO K KOHI[y MJIQJIIEr0 IIKOJBHOTO BO3pacTa y TAaKHX JETeH CKIIAIBIBAIOTCS
MPENOCHIIKM ANl Tepexofa K Oonee BBICOKOMY YPOBHIO (TIPOSBISIETCS CTPEMIICHHE K
B3aUMOIIOHMMAHHIO, TIPEIIOYTEHNUS, CBA3aHHbIC C OLIEHKON HPAaBCTBEHHO-TICHXOJIOTHYECKHX YEepPT
JIMYHOCTH CBEPCTHHKOB, U T.IL.).

B nienom MoxHO clienath BBIBOJI O TOM, 4TO crienuuka odmenus aereii ¢ 3I1P codyeraer B cebe
CHIDKEHHYIO MIO3HABATENIbHYIO aKTHBHOCTb, CIIELU(HUKY YMCTBEHHOH JESITEIILHOCTU U JINYHOCTHBIC
0COOCHHOCTH. DTO MPEMSITCTBYET MX OJIaronpUsATHON COLMATN3alnH, CTAHOBICHHIO JINYHOCTH.
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Abstract: the article describes the types of tasks with parameters,the solution of certain quadratic
and reducible to them equations with graphical and analytical methods.Since there is no single
algorithm for solving these equations are considered the equations with a given condition to
determine many solutions, and equations with a solution for all admissible parameter values.Used
the graphical method with the graph of the corresponding quadratic functions and analytical
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VIIK 378.14

B ypaBHeHmsx ¢ mapamerpamu F(x,a) =0 nupum kaxaoM (UKCHUPOBAHHOM 3HAYCHHUH
rnapaMmeTrpa IOJydyaeTcsi ypaBHEHHUE C OJHOM mnepeMeHHOM X. MHOXXEeCTBOM pEelIeHUN TaKux
YpaBHEHHH SBJSIETCS MHOXKECTBO Iap YHWCEN X,d, NOPHU TMOJACTAHOBKE KOTOPBIX B HCXOJIHOE
YpaBHEHHE TIOJIy9aeTCs BEPHOE PaBEHCTBO. APryMEHTBl X X4 4 HEPaBHONPABHBI, TaK Kak IPHU
pEeUICHUN TaKuX 3aJaa4 Tpe6yeTc;1 HaWTH X, BBIPAXCHHOC 4YEPE3 A, BBIACHUTHL 3aBUCUMOCTH
pelieHuii oT 3HaYeHUH napamMeTpa d.
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3ajaun ¢ mapameTpamH Mo THITy MOKHO pa3JeiuTh Ha 4 OOJbIIMX Kilacca.

1. YpaBHeHusl, HepaBeHCTBA M HMX CHCTEMbI, KOTOpbIE HEOOXOAMMO pEIIUTh Ul JII0OOTO
3HAUEHMsl NapaMeTpa, MO0 sl 3HAYEHWH IapaMmerpa, NPHUHAUICKAIINX OIpPEIeICHHOMY
MHOXXECTBY;

2. YpaBHEHHs, HEPABEHCTBA U UX CHCTEMBI, JUIl KOTOPHIX TpeOyeTcs ONpPEAeIUTh KOJTUYECTBO
peLICHNU B 3aBUCUMOCTH OT 3HAUE€HUI NapaMeTpa;

3. YpaBHEeHNUs, HEPABEHCTBA M MX CHUCTEMBI, I KOTOPBIX TpeOyeTcs HAWTH BCE TE 3HAYCHUS
rapaMeTpa, IPH KOTOPBIX YKa3aHHBIC ypaBHEHMsS, HEPABEHCTBA M MX CHCTEMBI MMEIOT 3aJlaHHOE
YHUCJIO pELICHUH;

4. YpaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI, U1 KOTOPBIX MIPU MCKOMBIX 3HAUCHMAX MapaMeTpa
MHOKECTBO PEUICHUH yJOBIECTBOPSET 3aJJaHHOMY YCJIOBHIO B OOJIaCTH OIPEACIICHHS.

Juis  pemeHuss 3ajad ¢ HapaMeTpaMH HE CYIIECTBYET Kakoro-imbo anropurma,
UCIOJB3YIOTCS  TrpaUuecKuid, aHaIUTUYECKUH, (YHKIUOHAJIbHBIH, TIeOMETPUYECKHH,
AQHAIUTUKO-TpaUIECKHIH METOIBI.

[Tpu perieHnn KBaJpaTUYHBIX W CBOAMMBIX K HUM YPaBHEHHUH C MapameTpamMH MPUMEHSIOTCS
(dopMynbl Ui KOpHEHW KBaJpaTHOTO YPaBHEHHS, YCJIOBHE CYLIECTBOBAHHUS JEHCTBHUTEIIBHBIX
KOpHel u Teopema Buera.

[TpuBenem mpuMeps! pelIeHNs] HEKOTOPBIX PA3IMYHBIX 33Jad ¢ HapaMeTpaMu 1-ro u 4-To THIIOB
u3 [1], mpeayoxXeHHbIX I CAMOCTOATENHHOTO PEIICHHUS.

Mpumep 1. Haiitn Bce 3HaueHMs mapameTpa a, IpU KOTOPHIX ypaBHeHue 2x2 — 2(2a + 1)x +
a(a + 1) = 0 umeer aBa KOPHSI, OMH U3 KOTOPBIX OOJBIIE @, @ APYroil — MEHBIIE .

Pemenne. O6osnaunm f(x) = 2x? —2(2a + Dx +a(a+ 1) u cxemarmuso u306pasuM B
cucreMe koopawHat rpaduk GyHkmuu f(x). 310 OymeT mapaboia, BETBH KOTOPOH HaIlpaBIICHEI
BBepx. U3 ycnoBust f(a) < 0 crmemyer, YTO MCKOMOE ypaBHEHHE HMEET IBa KOPHS, OIWH W3
KOTOPBIX OOJIbILE @, a APYTOH - MeHbIIe a (puc. 1).

flx) 4

0

xl\ aj fx,

Aa)

W¥

Puc. 1. I'pagpux gpynxyuu

Jlnst HaXOXK/IeHHsI HY>KHBIX 3HAYSHHU I apaMeTpa @ periuM HepaBeHCTBO
fl@) <0, 2a?-2QRa+1a+ala+1)<0ea’+a>0e
& a € (—w;—1) U (0; +0)

Otset: a € (—o0; —1) U (0; +0)

INpumep 2. Haiitu Bce 3HaueHus k, MpU KOTOPHIX OJMH KOpeHb ypaHemus (k + 1)x? +
2(3k + 5)x + 5(2k + 5) = 0 menbine —3 , a Apyroii - Goubie 1.

Pemenue. YToObl He paccMaTpUBaTh JBa CIydasi, pa3iesiuM ode yacTu ypaBHeHuss Ha k + 1 # 0
2(3k+5)x + 5(2k+5) -0 (1)

k+1 k+1

O6o3naunm neByr0 4acth ypaBHenus (1) gepe3 f(x) u n300pa3sum B cucTeMe KOOPAWHAT

rpaduk ¢pyukumn f(x) —mapaGoiry ¢ BETBSMH, HAMPABICHHBIMA BBEPX (pHC. 2).

ITonyuum x% +
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Puc. 2. I'pagux ¢pynrxyuu

W3 pucyHKa BUAHO, 4TO AJIs TOTO, YTOOBI uncna —3 U 1 mpHuHaAmIexaau HHTepBany (X; X,),
HEOOXOIMMO U TIOCTATOYHO BBHITOJHCHHE YCIOBHSI

{f(—3) <0
f() <0
PemmM MoJTy4eHHYI0 CUCTEMY HEpPaBEHCTB.
6(3k +5) 5(2k +5) k + 4
Jg_ k+1 k+1 0 rr1 0 2
26k +5) 5@k+5) Y17k +36 ke E237-D
\ k+1 k+1 k+1

2
OrtgeT: k € (—25 ;—1)

[pumep 3. [Ipu kakux 3HAYEHUSAX MMapaMeTpa A ypaBHEHUE

ax’+x+a—-1=0 UMeeT JBa Pa3NUYIHBIX JEHCTBUTEIBHBIX
101
KOPHS X1 U X7, y/IOBIETBOPSIONIMX HEPABEHCTBY | — — — >1 7
1 2

Pemenne. Pazpennm o0e wactu ypaBHeHMs Ha a # 0, MOJXyYMM NpPHUBEJCHHOE KBaJpaTHOE
1 a—1
ypaBHeHue x2 + -x+—=0.
CornacHo Teopeme Buera

a-1
X1Xp = ——
" (2)
Xq + Xy = _;
[Ipeobpa3yem HEpaBEHCTBO
1 1
——>1
X1 X2
Nmeem
_ 2 2_
1 _ 1 S1e (xz xl) >1e (x1+x2) ‘;x1xz >1 (3)
X1 Xp X1%3 (x122)

[onxcraBuB U3 cucTeMbI (2) COOTBETCTBYIOIIUE 3HAYCHUS CYMMBI W IPOU3BEICHHS KOPHEH B
HEpaBeHCTBO (3), MOTyINM:

1 4(a-1)
Za 1-4a’+4a-(a-1) 5a’—6a ; -
(a_zl)2 >1e (a-1)2 >0 (a-1)2 <0eae @)U 5)
a

Otset: a € (0; 1) U (1;2)
(a=x)*+(x-b)* _ a4+b4.
(a+b-2x)2  (a+b)?’
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Pewenne. [IpeoOpa3yem npaBylo 4acTb ypaBHEHUSI.
a*+b* _ (a®?-b%)?+2a%b? _ (a-b)?(a+b)?+2a%b? _

(a+b)? (a+b)? - (a+b)? -
AHAJIOrU4HO Tpeodpa3yeM JIEBYIO 4aCTh YPABHEHUSI.
(@-0*+x-b)* _ ((a=x)2=(x—b)2)* +2(a-x)(b-x)?

2a%b?
(@-b2+220 @

2(a-x)%(b—x)2

— (g — H)2
(a+b-2x)2 (a+b-2x)2 - (a b) + (a+b-2x)2 (5)
[TpupaBHuBas npaBble 4acTu paBeHCTB (4) u (5), momydnm ;—;z i% . Takum

00pasoM, HCXOAHOE ypaBHEHHE 4-i CTENEHHM CBOAWTCA K COBOKYIHOCTH ABYX ypaBHEHHMH 2-i
CTEIEHH:
(a+b)(a—x)(b—x)=ab(a+b—2x)
(a+b)(a—x)(b—x)=—ab(a+b—2x)

3 _a2+b2
[ x(x(a+b)—(a2+b2))=0 o x=0x= a+b
_ — = 2ab
l(x (a+b))(x(a+b)—2ab) =0 lx=a+bx=
- a+b
OTBGTIX=0,X=a+b,x=ﬂ,X=a+b mpu a # +b.
a+b a+b

BeiBoabl. 13 npuBeNEHHBIX NPUMEPOB BHUJHO, 4YTO HET EAMHOIO METOJa PpELICHUS
KBaJpaTUYHBIX YPaBHEHHUH ¢ MapameTpamH, Kaxjaas Takas 3aj1ada TpeOyeT cBoero moaxona. Ilpu
PELICHUH UCTIONB3YIOTCS M3BECTHBIE (OPMYJIbI JUIsi KOPHEH KBaJpaTHOTO ypaBHEHHS U YCIOBUS
CYILLIECTBOBAHUS JICHCTBUTENBHBIX KOPHEW — 3HAaK AMCKpPUMMHAHTa, TeopeMa Buera. B HEKOTOPBIX
ciay4asX IIpM HaJIW4YMU YCJIOBHUA IPUHANICKHOCTM KOPHEH YPaBHEHUS ONPEACICHHOMY
IPOMEXKYTKY 11e7Ieco00pa3HO MPUMEHEHUE TpadMIecKOro METOa PeLIeHHUS.
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Abstract: the article discusses the problem of using specialized software (SS) in the process of
teaching biology. The basic approaches to information and communication technologies (ICT) in
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Keywords: information technology, biology, computational biology, bioinformatics.
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NPUMEHEHHUE CIIEHHUAJIM3UPOBAHHBIX [TIPOT'PAMMHBLIX
CPEJICTB B IPOHECCE OBYYEHUSA BUOJIOT'UAN
XaaujaoB A.)K.l, Xammiaos HL®.2 Uciamosa H.3.2

YXanunos Asum JKypaxynosuy — accucmenm
2Xanunoe Llaxob6udoun Paiizuesuy — accucmenm,
Kagedpa svicuieti mamemamuxy u UHPOPMAYUOHHBIX MEXHOLO2UI,
Hasoutickuil cocyoapcmeenHblil 20pHblil UHCIMUMYM,
*fcnamosa Hapeusa 3axupoena — yuumens 6uonozuu,
Tocyoapcmeennas cneyuanusupogannas cpedneobpazosamenvras wkoaa Ne 16,
e. Hasou, Pecnybnuxa Y3oexucman

Annomayun: 6 pabome paccmampugaemcs npobiema NpUMeHeHUs CReyudIu3sUPOBaAHHbIX
npoepammusix cpeocms (CIIC) & npoyecce obyuenus duonocuu. Oceewyervl 0CHOBHbIE NOOX0O0bL,
uHgopmayuonnvie U KOMMYHuKayuounvle mexnonoeuu (MKT) 6 pasiuynvix obracmsax
coepemenHoll cucmemvl obpaszosanus. Ilokasanvl obnacmu, 6 KOMOPLIX MONCHO 3HAYUMENLHO
obnezuums u yckopums pabomy npenooasamens-ouonoea. Paccmompenuvt cneyuanusuposanmvle
npoepammubie cpedcmea O peuwleHuss 3a0ay GbIYUCIUmMenbHol 6uonocuu. B uacmnocmu,
npugedenvl 03MONCHOCIU nakemos pacwupenus Bioinformatics Toolbox u SimBiology.
Kniouesvle cnosa: ungopmayuonnvie mexHoio2uy, OUONO2US, BbIYUCIUMETbHAS OUONO2US,
buoungopmamuxa.

VK 37.012.7

The modern period of development of a civilized society that entered the twenty-first century is
accompanied by an intensive development of information resources. The introduction of new
information telecommunication technologies in various areas of the modern education system is
becoming more and more complex and complex [1].

One of the priorities for modernizing education is the use and use of modern ICT tools. A
significant gap in the professional development of modern school teachers remains their lack of
professionalism in the field of ICT. First of all, such unprofessionalism affects the significant
decrease in the effectiveness of schoolchildren's education.

In this regard, the teacher should not only have knowledge in the field of information and
telecommunications technologies, but also be an expert in their application in their professional
activities. Achievement of this goal should be facilitated by the training and retraining of teachers
in the field of computerization of education [2].

It is important to inform the future and already working teachers that informatization of
education ensures achievement of two strategic goals. The first of them is to increase the
effectiveness of all types of educational activities based on the use of information and
communication technologies. The second is to improve the quality of training specialists with a
new type of thinking that meets the requirements of the information society.

To date, there has been accumulated a certain scientific and pedagogical experience of
understanding the nature of such areas, there have been quite a few publications on these problems,
including the teaching of biology. Various authors point to the possibility and even the strategic
importance of using information technology in the teaching of biology, devoted to the problems of
the computerization of education [3].

The paper examines various aspects of the use of information technology tools in biology
classes: lessons, clubs, circles, etc. The ways of using information technology tools in the teaching
of biology are shown. The SS is considered for solving problems in computational biology. SS for
mathematical and simulation modeling allow us to expand the boundaries of experimental and
theoretical studies, supplement the physical experiment with a computational experiment.

ICT can be successfully applied to improve the effectiveness of extracurricular and extra-
curricular activities of schoolchildren, in the organization of leisure students. To achieve the goals
of informatization of extracurricular and after-hour activities of schoolchildren, it is necessary to
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organize extracurricular activities with the use of ICT tools (circles, club of programmers,
bioinformatics club, virtual laboratories of computational biology etc.).

For researchers in the field of computational biology and bioinformatics, MathWorks products
help to better understand and predict biological changes. This will help the tools of data analysis
and mathematical modeling. MathWorks offers a single environment for work in the field of
bioinformatics, system biology, bioimaging and biostatistics.

Bioinformatics Toolbox is a MATLAB extension package containing a set of special functions
and algorithms for processing biological data, research in bioinformatics, genetic engineering and
drug development. SS Bioinformatics Toolbox supports the presentation formats of gene and
protein data, contains special tools for visualization and analysis.

This allows you to abandon the use of various, often-incompatible tools for importing,
analyzing and sharing results. Researchers are provided with the following options:

* conducting various analysis options, including analysis of nonlinear models with mixed-type
effects, sequencing, micro-matrix analysis, and gene ontology;

* import of data from a different source, including from databases, files of various formats and
hardware;

* parallelization of calculations in the analysis of data to reduce the time of the account;

« automation of analysis, batch processing of continuous processes.

In the software environment, models can be analyzed to predict and study the characteristics of
biological systems. The tools of graphic and software modeling in SimBiology provide researchers
with the following options:

 analysis and visualization of external data, identification of pharmacokinetic models,
adjustment of the model in accordance with external data;

* implementation of the reaction scheme for studying the dynamics of the system;

* combination of models (for example, pharmacokinetic model and biomechanical scheme);

* Sharing results using automatically generated reports.

Thus, the connection between biology and information technology will be strengthened in the
near future, therefore the problem of further teaching of computational biology and bioinformatics
acquires special importance.
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nepCoHAnU3Uposantble n00Xo0bl K Qapmaxomepanuu, Komopas noopasymesaent UCnoib308anue
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(KOMOUHAYUYU TeKAPCMBEHHbIX CPedCms), JNeKapcmeeHHoU ¢opmbl, 003bl U nymell 66e0eHUs
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Abstract: the article considers the issues of rational pharmacotherapy, personalized approaches to
pharmacotherapy, which involves the use of clinical and pharmacological technologies (definition
of biomarkers, pharmacogenetic and pharmacoresistance tests), identifying individual
characteristics of the patients for effective and safe pharmacotherapy, in which the necessary
monitoring of the effectiveness and safety of application of drugs, the principle of rational
pharmacotherapy, the choice of the most appropriate drugs (combination of medicines), dosage
form, doses and ways of administration of the drug and forecast the duration of pharmacotherapy,
reducing the risk of adverse drug reactions.

Keywords: pharmacotherapy, pharmacogenetics, personalized pharmacotherapy, biomarkers.

VIK 615.03

Ha cerogusmumii AeHp paloHaNbHas (GapMakoTepamus MPOJOJDKAeT OCTaBaThCA CEPhE3HOU
mpo0sieMoil cOBpeMeHHON MequuuHbI. JloKa3aTenpbHas MeJULIMHA U pa3pabOTaHHBIE HA €€ OCHOBE
KIMHAYECKHE PEKOMEHIANU W CTAHAAPTHI JICYCHHS TEX WM HWHBIX 3a00JCBaHHN OMPEAEISIOT
CTpaTeruio JedeOHBIX MEpONpUATHH, B T.4. M IpuMeHeHHs JekapcTBeHHbIX cpencts (JIC). Bo
MHOTHX CTpaHax MHpa COXPaHSETCA BBICOKAs YacTOTAa Pa3BUTHs HEXKENATENbHBIX JIEKAPCTBEHHBIX
peakuuii (HJIP), B T.4. 1 cepbe3HBIX, MPUBOJISIINX K MHBATHIU3AINH WIN 1a)KE CMEPTH, KOTOPHIE B
HEKOTOPBIX CTPaHax BBIXOAAT Ha 4—5 MECTO Cpeay Bcex MpUUUH cMepTH [7, 248 c]. s pemieHus
JITaHHOW TPOOJIeMbl HEOOXOAMMBI NIEPCOHATM3UPOBAHHBIE MOIXO/BI K  (hapMaKoTeparuy, KoTopast
NOJIpa3yMeBaeT HUCIIOJIb30BaHHE KIMHHUKO-(AapMaKoJOrHYeCKUX TEXHOJOIni (ompeneneHue
OnoMapkepoB, (apMakoreHeTHYeckne H (papMaKOTPaHCKPUIITOMHBIE TECTHI), BBIABIISIOLINX
WHIUBHUIYyaJIbHbIE OCOOCHHOCTH TMAIMEHTOB, AJISI CHIDKCHUSI PHUCKA DPA3BHTHS HEXEIATEbHBIX
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JIEKapCTBEHHBIX peakuuii. OOOCHOBaHbBI YCIOBHUS, IPU KOTOPBIX KIMHHUKO-(hapMaKoJIOTHYECKHE
TEXHOJIOTUHM TIEPCOHAIM3UPOBAHHOM MEAMIMHBI MOTYT OBITh BHEIPEHBl B IIOBCEAHEBHYIO
KJIMHUYECKYIO MPAKTUKY JJIsl TOBBIIIEHUs 0€30I1aCHOCTH (papMaKOTEpaIuy.

[lepcoHanu3upoBaHHasi MeIUIMHA — HOBOE HAlpaBJCHHE B KIMHUYECKOH (hapMaKoIOTHH,
KOTOpasi Ha OCHOBE M3Y4YCHUS Pa3IMYHbIX OMOMApKepOB, U, IPEKIE BCEro, OLEHKH aKTUBHOCTU
n3odpepMeHToB mHTOXpoMa P-450, mo3BONsSeT WHAWBHIYAIW3UPOBAHO IMOJOWTH K BBIOOPY Kak
CaMHX JICKApCTBEHHBIX CPEACTB, TaK M MX 703, YTO OOECHECYUT MaKCHMAJIBHO 3(G(PEKTUBHOCTD U
6esomacHocTh (hapmakoreparuu [3, c. 3-13].

Henocrarounoe 3HaHWE (HapMaKoOIOTHUECKUX NEHCTBHH BBICOKOAKTHUBHBIX JIEKAPCTBEHHBIX
CPEACTB, IIMUPOKOE MPUMEHEHHE BPadyOM IPENapaToB ¢ HE JIOKa3aHHOW 3(P(EeKTHBHOCTHIO YACTO
TPUBOIAT K OCIOKHEHUsM (apmakorepamuu [2, c¢. 125 — 131]. OGecneucHre 6e30MaCHOCTH
MEIMKaMEHTO3HBIX METOJOB JIEUEHUs] 3aBHCHT OT WHIMBHIYaJIBHBIX OCOOCHHOCTEH NallUeHTa,
MO3TOMY HMX HpPUMEHEHHE TpeOyeT WHIMBHIYAIBHOTO NOAXOAa K KaKAOMY KOHKPETHOMY
nanueHTy. [lonoOHbIN afpecHbI MOAXO] JEKUT B OCHOBE NEPCOHANN3UPOBAHHON MeauuuHel. Ha
CerOAHAIIHUN JeHb, Oyarojapsi AOCTHXKECHHUAM MOJICKYJISPHOM MEIUIMHBL, MPEXKIEe BCEro
MOJICKYJISIDHOW T'CHETHKH, IIOSBHJIMCh WHHOBAIMOHHBIE TEXHOJIOTHH, Onaromapsi KOTOPBIM
MEePCOHAIM3UPOBAHHAs MEIUIIMHA CTAHOBHUTCS PEaJbHOCTHIO, @ BHEIPEHHE €€ METOJOJIOTHH B
KIMHUYECKYI0 TPAKTHKY JOJDKHO CTaTh OJHUM W3 HAIpaBICHUH MOJAEPHHU3AIUN CHCTEMBI
3apaBOOXpaHeHus B 1esoM [4, ¢. 59-63].

Ha ocHOBaHMHM HaKOIUICHHOTO K HACTOSIIEMY BPEMEHH OIBITa MOXXHO C(OPMYJIHPOBaTh
YCIIOBUSI, IPH KOTOPBIX IPAKTUYECKOE MCTIOIH30BAHUE KIMHUKO-(hapMaKOJIOTHUECKHX TEXHOJIOTHI
MEPCOHATM3UPOBAHHON MEAWIMHBl HA OCHOBE W3YYEHHS WHIWBUAYAIBHBIX OCOOCHHOCTEH
MaIUeHToB HanboJee menecoobpasto [6, ¢. 2—7]:

— VYcnoBus «co ctopoHs» JIC: Ge3anbTepHaTHBHOE, ¢ OOJBIIMM CHEKTPOM U BBIPAKEHHOCTHIO
HEXKeJIaTeJIbHBIX JIEKApCTBEHHBIX PEAKLHH, NPU JUINTENFHOM HpPUMEHEHHH (CepleYHO-COCYIUCTHIE,
ncuxotponseie JIC, ropMoHanbHBIC IpemapaTbl M T.JI.), C Y3KOH TepaneBTUUECKOW IIHPOTOI,
noporocrosiee JIC.

— VYCloBUSL «CO CTOPOHBI» NALMEHTA: NAalMEeHT M3 Ipynnsl pucka passurus HIIP, ¢
HacJeJCTBEHHBIM aHAMHE30M 110 HeOJIaronpusTHON MOOOYHON peakIny.

W3BecTHO, 4TO 3 PEKTUBHOCTH M EPEHOCUMOCTh OJHUX M T€X XK€ JICKapCTBEHHBIX CPEJCTB Y
pa3nuuHBIX OOJBHBIX HeoAnHakoBa. MapMakoJIOTHUECKMH OTBET 3aBUCHT OT CPENOBBIX
ocoOeHHOCTEW, 00pas3a >KU3HM, XapakTepa INHTAHUS, COIMYTCTBYIOIIMX 3a00JIeBaHWI W T.1. U
TEHeTHYECKUX  OcoOeHHOCTeH  mamueHTa. @DapMakoreHeTHMKa  BXOAUT B CTPYKTYpY
MEePCOHATM3UPOBAHHONW  NPEIUKTHBHOW MEOWIMHBI W  HW3y4aeT BIHMSHHE HOCHUTEIHCTBA
OTPENEIeHHBIX TEHEeTHMYECKHX MapKepoB y TManueHTa Ha 3((eKTUBHOCT, U 0E30MacHOCTb
NPUMEHEHHs  JIGKAPCTBEHHBIX  CPEACTB, YTO  TO3BOJNIAET  3apaHee  NPOTHO3UPOBATh
(bapMaKOIOTHIECKHI OTBET M ONPEICITHTh TAKTUKY BEACHHUS manuenTa [5, ¢. 2-6].

dapmMaKkoreHEeTETHUECKOE TECTUPOBAHNE - OTO BBISBIECHHE «U3MEHEHUI» (IOTMMOP(HU3MOB)
B T€Hax, KOJUPYIONUX OEIKH, OTBETCTBEHHBIX 3a ()apMaKOKHMHETHKY I (papMakoAMHAMHUKY
JIC [7,248 c.].

CrnenoBarenbHO, JITaHHBIE TEXHOJOTMHM MOTYT IPHUHECTH IIOJNB3y B IUIAHE IOBBIIICHUS
spdexktuBHOCTH M Oe3omacHocTH (papMakoTepanuu NpH NpUMEHeHHH ompeneneHHbx JIC y
OTIpe/IeTICHHBIX KaTeropuii NannueHToB.

[pu 3TOM KIMHUKO-(hapMaKoJIOTHYecKasi TEXHOJIOTHS NEPCOHAIN3UPOBAaHHOH MEIUIMHBI MOXET
OBITh UCIIOJIB30BaHA B KITMHHMYECKOH MPaKTHKE, €CIIH OHA OTBEYACT CIIEAYIOLINM TpeOoBaHusM [0, c. 2]:

1. Hanuuwe BBIpa)XEHHOW acCOLHMAINK MEXIY BBISBISEMBIM OHOMapKepOM, T€HETHYECKHM
MOIMMOpP(HU3MOM, YPOBHEM JKCTpecCHH TeHa M (hapmaxonorndeckuM otBetoM (paszsutue HIIP,
HezocTaTouHas 3QGEeKTUBHOCTH WU BhIcOKas 3¢ dhekTuBHOCTE JIC).

2. J[lomken ObITh XOpoIlIO paspaboraH anroputM npumeHenusi JIC B 3aBHCUMOCTH OT
pe3yiapTaTOB  TECTOB,  OCHOBAHHBIX  HAa  KJIMHHUKO-()apMAaKOJOTHYECKHX  TEXHOJOTHIX
MEPCOHATM3UPOBAHHON MeANIMHEL BbIOOD JIC, ero pexxnmMa 103upoBaHus.

3. JloyKHBI OBITH JI0Ka3aHbl NpeuMylecTBa npuMeHeHus JIC ¢ ucnonbp3oBaHnEeM Pe3ybTaToB

TCCTOB, OCHOBAaHHBIX Ha KJ'II/IHI/IKO'(bapMaKOHOI‘I/I‘ICCKI/IX TCXHOJIOTHUAX HepCOHaJ’IH3HpOBaHHOﬁ
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MEIUIMHBI, 110 CPaBHEHHIO C TPAAWIHOHHBIM MOAXOAOM: IOBbILIEHHE 3()(HEKTHBHOCTH,
6e3omacHocTy (papMakoTepanuy 1 3KOHOMHYECKasi peHTa0eIbHOCTh 110I00HOTO MOAXOa.

4. Tect, OCHOBaHHBIN Ha KIMHUKO-()apMaKOJIOTHUYECKUX TEXHOJIOTUSAX MEPCOHATU3UPOBAHHOM
MEJIUIMHBI, TOJDKEH OBITh TOCTYNEH OOJIBHBIM M BpayaM, T.€. papMaKkOreHeTHYEeCKHUIl TeCT JOIDKEH
ObITh «mOCTaBIEeH» B jabopatopuu JIIIY wmm kKoMMepuyeckux 1adopaTopusiX, 4TO MOXKET OBITh
OCYIIIECTBIJICHO C TIOMOIIBIO CIICIUABHBIX THATHOCTHYECKIX HAaOOPOB.

[Mpumenerane JIC Benemyro, ©0€3 OCYIIECTBICHHS MOHHTOpHHTa S((GEKTUBHOCTH U
0€30macHOCTH TMPOBOIMMOTO JICUSHHS, MOXKET cmocoOcTBoBaTh mosBieHnto HIIP wmmm yrtpare
MEINKaMEHTO3HOTO KOHTpOJIT 3abojeBaHus. MOHHTOpUHT 3(dekTuBHOCTH M 0e30macHOCTH
npumererns JIC nomwkeH, B TEpBYI odepenb, oOECIeYnTh Bpada MOJHOH M JOCTOBEPHOU
nHpOpManuei, 9TO MO3BOIMSAET OCYMIECTBIATh 3(PPEKTHBHYIO, 0€30MacHYI0 M MPOTHO3HPYEMYIO
dbapmakotepanuio [1, c. 25-27].

[TpuHIMTO palMOHANBHOCTH MPENIONaraeT TO ONTHMAIbHOE COOTHOLIEHUE 3()(PEKTHBHOCTH H
OezomacHoct  (hapmakoTepanuy, Ojarojaps KOTOpOMY — OOecriedyMBaeTcsi MaKCHMallbHO
BO3MOXXHBII TepaneBTUYECKUH 3((EeKT JeKapCTBEHHBIX CPEACTB IIPH HAUMEHBIIEM pPHCKE HX
HCXKCIIATCIbHBIX [[eﬁCTBHﬁ. HpHHHHH PaIMOHAJIBHOCTH JIC)KUT B OCHOBC IMOCTPOCHUSA TAKTHUKH
(apmMakoTepaniy B KOHKPETHOM KIIMHUYECKOW CUTYalluH, aHaJIH3 KOTOPOil M03BOJIsIeT 000CHOBATh
BBIOOp Hambojee aAeKBAaTHBIX OTOW CHTyallMH JICKAPCTBEHHOTO CpeicTBa (KOMOMHAIMA
JIEKAaPCTBCHHBIX CPEACTB), JIEKApCTBEHHOH (hOpMBI, 103bI M ITyTeH BBEAEHHWSA IIpemapara B
OpraHM3M, a TAKXKE MPOTHO3 JUTNTEIBHOCTH (hapMaKOTepanuu.

TakuM 00pazoM, MEpCOHATM3UPOBAHHBIN OAXOA K BBIOOPY JICKAPCTBEHHBIX CPEACTB C YIETOM
0COOCHHOCTEW TEHETHYECKOTO M 0enkoBOro mpodmirs OG0JBHOTO MOMOXET Bpady B IPOBEACHHUH
s QeKkTUBHOI 1 Ge30macHol GapMaKkoTepariy.
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'Koxwapos Hean Ilaenosuy — cmydenm;
2[To0oy6uuiii Cepeeii Hzopesuy — cmydenm,
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¢haxynemem coyuonozuu,
Canxm-Ilemepbypackuii 20cy0apcmeenublil yHugepcumen,
2. Canxm-Ilemepbype

Annomayusn: axmyaibHOCmb OAHHOU CMAMbU 3aKIIOYAEMCss 6 OMCYMCMEUU COBPEMEHHbIX
OGHHBIX, OCBEWAIOWUX UYUAEMYI0 8 OAHHOM UCCe008aHuu npobremy, U HeooCmamke
CYWecCmayIouWux meopemuyeckux pazpabomox u peKOMeHOAUUll K UCHONb308AHUI0 DAZTUYHBIX
6UO08 AHANU3ZA 8 MAPKEMUHLOBBIX UCCAEO0BAHUSIX.

Lenvio cmamvu s61seMCs  GbIAGIEHUE GO3MONCHOCHEN U  O2PAHUYEHUN UCHOLb308AHUS
PA3UYHBIX cmpame2utl U No0X0008 8 MAPKeMUH208bIX UCCAe008AHUAX HA Npumepe OAHHbLX
MAPKEeMUH206bIX UCCIe008AHUL.

Obvexkmom uccnedosanuss 6 OAHHOU pabome GblCMYNAIOM HeNnoCpPeOCmEeHHO MaPKemuH2080¢e
uccnedosanue u e2o Uobl.

Ilpeomemom uccredosanus A6IAemMcs Cneyu@uKka UCNOIb308AHUS MEMAMUYECKUX odaacmel u
cmpame2utl 6 MAPKEeMUH2080M UCCIEO0BAHUL.

Kniouesvie cnosa: mapxemunzo80e UCcied08anue, MApKemune, uccied08amenbCkds cmpameus,
1n00x00, memamudeckdas 0on1acms, aHAIU3.
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Abstract: the relevance of this article is the lack of up-to-date data that illuminates the problem
studied in this study and the lack of existing theoretical developments and recommendations for the
use of various types of analysis in marketing research.

The purpose of the article is to identify the opportunities and limitations of using different
strategies and approaches in marketing research using the example of market research data.

The object of research in this paper is directly marketing research and its types.

The subject of the study is the specificity of using thematic areas and strategies in marketing research.
Keywords: marketing research, marketing, research strategy, approach, thematic area, analysis.
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CylecTByeT OrpoMHOE KOJIMUYECTBO ONpEAEICHUN MapKETHMHIOBOIO HCCIENO0BaHMS, B3TIIAA0B
Ha €ro poJib B )KM3HM OpraHW3alliy U Ha LEeJIM €ro MCIOoJb30BaHuA. KiaccudecknMm ompeaeneHnemM
MapKeTUHIOBOTO HcCcienoBaHus, cuutaeTcst omnpeaeneHue @O. Kotimepa: «MapKeTUHIOBbIE
HCCIICIOBAHMA — 3TO CHCTEMAaTHYeCKHEe ONpeAeTiCHHE Kpyra JaHHBIX, HEOOXOINMBIX B CBS3H CO
crosimedd mepen (GUPMONW MapKETHHTOBOW CHTyaler, ux cOop, HCCIeIoBaHHME H OTYET O
pesymsratax» [1. C. 83]. H. Engle e paccmarpuBaeT MapKETHHIOBOE HCCIIEAOBAHUE KaK:
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«HM3yYCHHUE BCEX MPOOJIEM, CBSI3aHHBIX C Mepegadcii u Mmpoaaxeil TOBApOB U YCIYT MOTPEOUTEIIIO;
YIYYIICHUEM «OTHOLICHHIT» MEXKIy MPOU3BOAMTEIIEM U MOTPEOUTENIEM; MOArOTOBKOM TOBapOB K
MpOaaxe u ux (huznyecKkuM pacnpeneneHueM; OITOBBIM u PO3HHYHBIM
Mmepuenpaiisuarom»[2. C. 163]. Ilpu 3TOM, OH YTOYHSET, YTO KpailHE BaKHO Pa3TPaHUYMBATH
MapKCTUHTOBBIC HCCJCIOBAHUS M WCCICIOBAaHUS PBIHKOB, TaK KaK IOCIEIHHEC OTHOCATCS
HCKJITFOYUTEIFHO K YCTAaHOBICHUIO (PAKTOB C, BOSMOXXHO, HEOONBIINM aHAJH30M OMpPEACICHHOTO
PBIHKA FUTH MapKETHHTOBOW CQeprl, B TO BpeMs Kak IEPBBIA TEPMHH BKIIOYAET B ceOs HE TOIBHKO
coop akTtoB 00 ompenereHHBIX pPHIHKaX, HO W MAapKETHHTOBBIC METOIBI, MAapKETHHTOBYIO
MOJUTHKY, aHaIW3 COOpaHHBIX (PaKTOB W BBHIBOA COOTBETCTBYIOIIUX PEKOMEHIAINH W3 HHX.
AMepuKaHCKas acconpalys MAapKeTHHTa [aeT CIeAyIomee OIpeaesieHHe MapKEeTHHTOBOTO
HCCIeoBaHuA: «MapKeTHHTOBBIE HCCIENOBaHUA - O3TO0 (YHKOHSA, KOTOpas CBSI3BIBAET
MPOU3BOIUTENS, TOTPEOUTENS M OOMIECTBEHHOCTh C MAapKETOJOroM dYepe3 WHPOPMANHUI -
HHPOPMAILIUIO, HCIOJB3YEeMYIO I  TOro, YTOOBl HWACHTH(GUIMPOBATH W  ONPEHACIUTH
MapKETUHTOBBIC BO3MOXKHOCTH W TPOOJIEMBI; TCHEPHUPOBATh, COBCPIICHCTBOBATH U OIICHUBATH
MapKETUHTOBBIC JICHCTBHS, OTCICKUBATH 3Q(HEKTUBHOCTH MAPKETHHIOBBIX KOMITAHU; H YIIy4IIATh
MMOHUMaHKUE MapKETHUHTra KaK MpoIeccay.

"3 BbINICYKAa3aHHBIX onpeueneHI/Iﬁ MBI MOXEM CACJIaTb BBIBOJ O TOM, YTO MApPKCTUHIOBBLIC
HCCIICAOBAHMS PACCMATPHUBAIOTCS, KaK HEKOTOpas [esATeNBHOCTh, HANPSIMYIO CBS3aHHAs C
MIpOIIeCCOM yIIpaBieHUs komnanueit. [loMrMo 3TOro, MapKEeTHHTOBOE UCCIIETOBAHHE - ITO:

— peleHre eMUHIYHBIX WIH NePUOIUYECKH BOSHUKAIONINX 3a1a4

— OpHCHTAIVS Ha BRISICHCHHE HYXKI M MOTPEOHOCTEH MOKYTIATeNeH U PhIHKA B [EJIOM

—obecrieyeHre MEHEDKEPOB KOMITAHUM HH(pOpMaIuel, KoTopas HeoOXOoauMa Uil HNPUHATHS
YIPAaBIECHYECKUX PELLIECHUN.

BBuny mMpOKOro cHekrpa BOIPOCOB, HA KOTOPbIE JOJDKHBI JaTh OTBETHl PE3YJbTATHL
MapKETHHI'OBBIX HCCHCHOBaHHﬁ, CYIIECTBYCT HECKOJIBKO PA3JIMYHBIX UX TUIOJIOTHI B 3aBUCUMOCTH
OT (DYHKIIMU UCCIICIOBAHUS U €T0 ICITH.

Mo pyHKIMAM MapKETHHTOBBIC HCCIIESIOBAHUS TPAIUIIHOHHO TOApa3aesisitoT Ha 5 BumoB [3]:

Pa3BeiouHble (MTOMCKOBBIE) HCCIIEIOBAHUS - HPOBOISATCS Ui IPEIBAPUTENILHOTO cOopa u
CTPYKTYpHpOBaHUS WH(QOpManmu 00 MHTEpecyroleM o0beKTe; (GOpMHPOBAaHUS HH(POPMATHBHOMH
0a3bl; BBIABIDKEHUS pabodeii THITOTE3HI.

OmnwucaTensHbe (JECKPUIITHBHEIC) MCCICIOBAHUS - TPOBOIATCS A KOHCTAaTaluu (hakToB 00
HCCIIeAyeMOM OOBEKTE.

OKcIlepUMEHTaIbHBIE HWCCICAOBAaHUA - C IIOMOIIBI0 JKCIIEPHUMEHTAIBHBIX HCCIEIOBAHUN
MIPOBEPSIOTCS BBIABUHYTHIC TUTIOTE3BI.

Ka3yaHI)HI)Ie (aHaHI/ITI/I‘IeCKI/Ie) HCCIICAOBAHUA - BBIABJICHHUE MPUYUHHO-CIICACTBEHHBIX CBsI3eH
MeX]y aHAJTU3UPYEMbIMH 00BEKTaMU.

TecToBbie HCCIICIOBAHUA - TPOBOJATCA C LEJIBIO OUCHKHW TOYHOCTU PE3YJILTATOB MPCALIAYIIUX
3TaIoOB UCCIEIOBAaHU.

B otimuune ot THIONOTHM 110 (pyHKHI/IHM, THUITOJIOT U MapKETUHTOBBIX I/ICCIIC}IOBaHI/Iﬁ I0 p€uracMbIM
3ajlayaM ¥ LEeNsM pa3padoTaHO KpaifHe MHOTO. Bo-TiepBBIX, 3TO CBSI3aHO C TEM, YTO cama IPaKTHKa
MAapKeTHHIOBBIX HCCIIEIOBaHMi OepeT cBoe Hadano B KoHie 19-ro Beka [4]. Bo-BTOpbIX, PBIHOK, HA
KOTOPOM Pa0OTaeT OpraHM3allHs, TAKKE OCTaBISIET CHIIBHBIA OTIIEYATOK HA CYIISCTBYFOIIMX BHAX
MapKeTHHTOBBIX HCCIefoBaHMM. Tak, HampuMep, B MAapKETUHTOBBIX HCCICAOBaHMAX B cdepe
PO3HHYHOW TOPTOBIM BBIACIIIOT TaKUE THUIBI MApKETHHTOBBIX HCCICIOBAHWM, Kak: IpoJaxa
MPEIMETOB POCKOIIA ¥ YTIAKOBKA/JIICHOCIMHT, KOTOPBIC HENB3s BBICIWTh K, IIPHUMEPY, B
(apmaronornueckoit otpaciu [5]. B maHHOM HCCIIeIOBAHUH MBI TIOTIBITAIICH CKOHIICHTPUPOBATHCS HA
O6H_[I/IX TCHACHIINAX MAaPKETUHIOBBIX MCCIIEIOBAHUAX, HE BBIACIIAA KOHKPETHYIO OTPACiIb. O}lHaKO, MbI
paccMOTpeli JIBe THUIOJIOTMH MAapKETHHIOBBIX HCCIICJIOBaHMIL: THIOJIOTHIO, Pa3pabOTaHHYIO B XOZe
aHaJIM3a JIMTEPATYPHBIX HCTOYHUKOB W THIIOJIOTHIO, pa3pa60TaHHy}o B XOJ€ aHaJIM3a 6a3131 JaHHBbIX
paboT 0 MapKETHHTOBBIX UCCIIEIOBAHMSX.

Iepryto Tumnosoruio paspadoran N.H. Engle. B cBoeii paGote oH BeaeseT 4 IIaBHBIX 001aCTH
MapKCTUHTOBBIX HCCIICIOBaHHMN, a HMMEHHO: lccieqoBaHUEe pPBIHKOB, HCCIICOBAHUC KaHAJIOB
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,HI/ICTpI/I6yHI/II/I, aHaJIU3 MAapKCTUHIOBBIX Q)yHKHHfI 1 aHaJIM3 MAapKETHUHI'OBLIX 3aTpar. I[J'[SI Ka)K[[Oﬁ
TpynIibl UCCICAOBATEIb TaKKE OIPEACIACT OT TPEX A0 CEMU NOATrPYIIL HCCHCHOBaHHﬁZ

1. HCCHCHOB&HI/IS‘I PBIHKOB: pa3M€p pbIHKA, MECTOIIOJOKCHUE pPBIHKA, IIOKYIIaTC/IbHAs
CHOCO6HOCTL, MpCANOYTCHUA HOTpeGHTeJ’Ieﬁ, AaHaJIN3 KOHKYPCEHTOB, HACBIIIICHHOCTDb PbIHKA.

2. Kananel  gaucTpuOynuu:  MHTETPUPOBAHHBI  MapKeTHHI,  IpsMas  I[pojaxa
IMPOU3BOJUTENS MU,  HpAMbIE  3aKyNKH  KPYNHBIMH  pHUTEHIepaMu,  HCIOJIb30BaHHE
(YHKIMOHANBHBIX ~ NOCPEJHHKOB,  ONTOBas  TOPTOBIS,  COBMECTHBIH  MAapKETHHT,

CeJIbCKOXO03SHCTBEHHBIE KOOTIEPATHBBI U JIP.

3. AHaiM3 MAapKeTHHTOBHIX (YHKIWH: CHenuaim3anusd 1o (QYHKIUH, 3aKylKa-cOopka,
CONMPOBOXKICHUE  MPOJaX,  pekiama, JIMYHble  [POJAXH,  XpaHCHHE-CKIaJHpPOBaHHE,
TPaHCIIOPTUPOBKA-OCTABKA, (PUHAHCHI-KPEIUT, CTAaHIAPTH3ALU-OLICHKA.

4. AHanu3 MapKETHHIOBBIX 3aTpaT: IO TOBapaM, IO KaHaJlaM pACIPEACICHUs, [0
MapKETUHTOBOM (DYHKIIUH.

Bropas Tunosnorust 6uta mpesioxena Robert Dahlstrom, Arne Nygaard, and Jody L. Crosno.
ABTOpBI, TpoaHANH3UPOBaB 844 pabOTHI, TOCBAIMIEHHBIX MApPKETUHTOBBIM HCCICAOBAHUSIM U
onybnukoBanusie B Journal of Marketing u Journal of Marketing research B nepuoast 1986-1990 u
1996-2000 rr., BeLIBHIM 12 TJIABHBIX TeMaTHYeCKUX obnacteii pabOT O MapKETHHIOBBIX
HccleoBaHUAX (OpIHIUHT, KaHAIBl TUCTPUOYINH, TIOBEICHIE OTpeduTeneld, MeTox, Grmocodus
MapKeTHHTa, IIeH000pa30BaHue, MPOIYKT, MPOJBIKCHUE, TOCYAaPCTBEHHAs! TTOJUTHKA, TPOJIANKH,
CepBHC, CTpaTerus) U 9 HCCIeN0BaTENbCKUX CTPATErHii, HANOO0JIEe YaCTO UCTIONb3YEMBIX B CTAThIX
0 MapKETHHTOBBIX HCCIICAOBAHUIX (TCOPHS/ITUTEPATYPHBIH 0030p, BBHIOOPOYHOE HUCCIIEAOBAHME,
7a00paTOPHBIA  IKCIEPUMEHT, HMUTALMOHHOE MOJCIHUPOBAHKE, T[OJICBOE HCCICIOBAHHE —
MEPBUYHBIC [TAHHBIC, IOJICBOC HCCICIAOBAHUC — BTOPUYHBIC MAHHBIC, MOJICBOW 3KCICPHUMEHT,
OLIEHOYHOE 3a/]aHNe, KOJMYECTBEHHBIE MOJIEIH).

Uro kacaeTrcs TeM paboT 0 MapKETHHI'OBBIX HCCIIEIOBAHUSIX, TO 3716Ch MBI MOXXEM HaOII0AaTh
3HAYMTEILHOEC CHIDKCHHE KOJMYECTBAa pabOT O METo/AaX, HCIOJIb3YEMbIX B MAapKETHHIOBBIX
uccienosanusx (24,8% - B mepsom nepuose, 5,8% - Bo BTopoM) u, HA000POT, 3HAYUTENBHBIN POCT
HCCIICIOBAHMM, MOCBSIIEHHBIX OpeHmunry, ¢ 12,0% mo 29,9%. KonuuectBo paboT 1o Temawm:
MPOYKIHs, cTparerusi, Gunocodus MApKETHHIA U CEPBHUC, TAKIKE 3HAUUTEIHHO YBEIHIHIOCH.

CpasuuBas tunonoruu N.H. Engle u Robert Dahlstrom, Arne Nygaard, and Jody L. Crosno,
MOYHO 3aMETHTh, YTO B HAYYHO-UCCIIEOBATENLCKUX KypHATIaX B OONbIIEH CTEICHH MyOIHKYIOTCS
MapKETHHTOBBIC HCCIICJOBAHUS HAMpPABJICHHBIE HA pEIICHHE KOHKPETHOW W  JIOBOJBHO
cnenupuIHON POOIeMbl: OPEHIMHT, CEPBUC, NPOABIKeHHE U T.1. OHAKO, aBTOPBI 00enx padoT
OTMEUAIOT, YTO OOJBIIMHCTBO MAPKETHHIOBBIX HCCIIEJOBAHUM, Kak [PaBWIO, HE HOCAT
MEPCIIEKTHUBHBIA XapakTep, a CKOpee OTPaXKaloT TEKYyIee WM TPOLIEIee COCTOSHHE AETOBOM
MPAKTHKH, YTO 3aMeJISIET pa3BUTHE MApKETHHTA B 1esioM [5].
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