European Journal
of Technical and
Natural Sciences

N26 2018

B PREMIER Vienna
Publishing 2018



European Journal of Technical and Natural Sciences
Scientific journal
N26 2018

ISSN 2414-2352

Editor-in-chief Hong Han, China, Doctor of Engineering Sciences

International editorial board
Andronov Vladimir Anatolyevitch, Ukraine, Doctor of Engineering Sciences
Bestugin Alexander Roaldovich, Russia, Doctor of Engineering Sciences
S.R.Boselin Prabhu, India, Doctor of Engineering Sciences
Frolova Tatiana Vladimirovna, Ukraine, Doctor of Medicine
Inoyatova Flora Ilyasovna, Uzbekistan, Doctor of Medicine
Kambur Maria Dmitrievna, Ukraine, Doctor of Veterinary Medicine
Kurdzeka Aliaksandr, Russia, Doctor of Veterinary Medicine

Ogirko Igor Vasilievich, Ukraine, Doctor of Engineering Sciences

Platov Sergey Iosifovich, Russia, Doctor of Engineering Sciences

Rayiha Amenzade, Azerbaijan, Doctor of architecture

Shakhova Irina Aleksandrovna, Uzbekistan, Doctor of Medicine

Skopin Pavel Igorevich, Russia, Doctor of Medicine

Suleymanov Suleyman Fayzullaevich, Uzbekistan, Ph.D. of Medicine
Tegza Alexandra Alexeevna, Kazakhstan, Doctor of Veterinary Medicine
Zamazy Andrey Anatolievich, Ukraine, Doctor of Veterinary Medicine
Zhanadilov Shaizinda, Uzbekistan, Doctor of Medicine

Khentov Viktor Yakovlevich, Russia, Doctor of Chemistry Proofreading Kristin Theissen
Kushaliyev Kaisar Zhalitovich, Kazakhstan, Doctor of Veterinary Medicine Cover design Andreas Vogel
Mambetullaeva Svetlana Mirzamuratovna, Uzbekistan, Doctor of Biological Sciences
Manasaryan Grigoriy Genrihovich, Armenia, Doctor of Engineering Sciences Additional design Stephan Friedman
Martirosyan Vilena Akopovna, Armenia, Doctor of Engineering Sciences Editorial office Premier Publishing s.r.o. Praha 8
Miryuk Olga Alexandrovna, Kazakhstan, Doctor of Engineering Sciences — Karlin, Ly¢kovo nam. 508/7, PSC 18600
Nagiyev Polad Yusif, Azerbaijan, Ph.D. of Agricultural Sciences E-mail: b blishi
Nemikin Alexey Andreevich, Russia, Ph.D. of Agricultural Sciences maitk pub@ppublishing.org
Nenko Nataliya Ivanovna, Russia, Doctor of Agricultural Sciences Homepage: ppublishing.org

European Journal of Technical and Natural Sciences is an international, German/English/Russian language, peer-reviewed journal.
It is published bimonthly with circulation of 1000 copies.

The decisive criterion for accepting a manuscript for publication is scientific quality. All research articles published in this journal have
undergone a rigorous peer review. Based on initial screening by the editors, each paper is anonymized and reviewed by at least two anonymous
referees. Recommending the articles for publishing, the reviewers confirm that in their opinion the submitted article contains important or
new scientific results.

Premier Publishing s.r.o. is not responsible for the stylistic content of the article. The responsibility for the stylistic content lies on an author
of an article.

Instructions for authors

Full instructions for manuscript preparation and submission can be found through the Premier Publishing s.r.o. home page at:
http://www. ppublishing.org.
Material disclaimer

The opinions expressed in the conference proceedings do not necessarily reflect those of the Premier Publishing s.r.o., the editor, the editorial
board, or the organization to which the authors are affiliated.

Premier Publishing s.r.o. is not responsible for the stylistic content of the article. The responsibility for the stylistic content lies on an author
of an article.

Included to the open access repositories:

ULRICHSWEB™"

GLOBAL SERIALS DIRECTORY

© Premier Publishing s.r.o.

All rights reserved; no part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means,
electronic, mechanical, photocopying, recording, or otherwise, without prior written permission of the Publisher.

Typeset in Berling by Ziegler Buchdruckerei, Linz, Austria.
Printed by Premier Publishing s.r.0., Vienna, Austria on acid-free paper.



[TALIAN'S EXPERIENCE OF DEVELOPMENT OF REST STOPS ON THE EXAMPLE OF AUTOGRILL

Section 1. Architecture
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Abstract: This article discusses the history of formation and development of rest stops on high-
ways of Italia on example of Autogrill. Their contribution to development of motorways infrastructure

and architecture of restaurant chain.
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UTAJIbAHCKUN ONbIT PA3BUTUA NPUAOPOXXHOIO
CEPBUCA HA NMPUMEPE BPEHOA AUTOGRILL

AnnoTanms: B paHHOI cTaThbe paccMaTpUBaeTCs UCTOPUS Pa3BUTHS IPUAOPOXKHOTO CepBHUCa

Mraauu Ha npumepe 6pensa Autogrill, nx Bkaap B pasBUTHe IPUAOPOXKHBIX UHPPACTPYKTYP, @ TAKOKE,

B pa3BUTHE apXUTEKTYPbL ceTen O6IJ.I€CTB€HHOI‘O IINTAaHWA.

Karouesbie caoBa: ITpupopoxxaoe obcayxusanue, Autogrill, Pavesi, kape Ha mocTy, HMSHost.

B cBs31 c Bo3pacTaromieil TeHACHITHEN MeXAyHa-
POAHIJIX 9KOHOMHYECKHUX, KYAbTYprIX U IIOAUTHYEC-
CKUX OTHOILIEHHUIT B Y30eKICTaHe, BOIIPOCHI Pa3BUTHS
TPaHCHAITMOHAABHBIX AOPOT U OCHOBHBIX MapHIPy-
TOB CTPaHbI 0OPETAIOT BCe GOABIIYIO AKTYaABHOCT.
BMmecre ¢ pasBUTHEM AOPOT BO3HHUKAIOT ITPOOAEMBI
UX OCHAIleHHsI 00beKTaMH IIPUAOPOSKHOMN CEePBHUC-
HOM UHPPACTPYKTYPBhI.

IIpu 4eMm, Takoe OCHaIeHHE AOAKHO O3HA4YaTh
He TOAbKO MX KOAUYECTBEHHBIN POCT, HO YTO OYeHb
Ba)KHO, kayecTBeHHbIN. CoraacHo oryery «MHaek-
ca rA06aAbHO KOHKYPEHTOCIIOCOOHOCTH > Y30eKH-

CTaH He CMOT BOMTHU B PEUTHUHI Ka4eCTBa AOPOKHOM
MHQPACTPYKTYPbI aBTOMOOHABHBIX Aopor [S]. Oa-
HaKO, HA AQHHOM dTaIlle COITMaAbHO-9KOHOMUYECKO-
r0O Pa3BUTHSI U OCOOEHHO, Pa3BUTHUS TYPUCTCKOTO
ABIDKEHUSI IIPaBUTEAbCTBEHHOM ITPOrpaMmMoit Y3be-
KHCTaHa IIPEATIPUHATDI 3HAYUTEABHbIE MEPBI AASL AO-
CTYDKEHHS B 9TOM ITAAHE BBICOKOI'O MEXAYHAPOAHOIO
penTHHroBOro ypoBHs. M B cBsI3U ¢ aTUM, OOraThiil
3apy0eXXHbIN OIIBIT CTPOUTEABCTBA AOPOT MOXKET
OBITH BeCbMa IIOAE3HBIM AASI H3YYeHHs 1 BHEAPEHS
B IIPOEKTHO-CTPOMUTEABHYIO IIPAKTUKY MaruCTpPaAb-
HBIX AOPOT HAIlIefl PeCITyOAUKH.




Section 1. Architecture

Cpeau crpan Esponnl u CeBepHoit AMepHuKHu
HMEIOIUX GOABIION UCTOPUYECKUIT OIBIT B cdhepe
IPUAOPOSXKHOTO OOCAY>KUBAHMSI, HALOOABIIHIT HH-
Tepec IPEeACTABASIET OIBIT UTAABSIHCKOTO OpeHAQ
Autogrill, KOTOpBIF TOAYYHA CBOE pa3BUTHE B AQH-
HbINt MOMeHT B 31 crpaHax mupa. Toprosas mapka
Autogrill nMeeT AOATYIO HCTOPHIO C TOCA€BOEHHOTO
IIEPUOAQ, KOTAQ MOAOAOT IipoMbIiAeHHUK U3 HaBap-
pot cbiH nekapst Mapuo ITaBe3u oTKpbIA MAAEHBKYIO
OUCKBUTHYIO po3eTKy Pavesi mo popore Mruaan-
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Typun. Ho uepe3 HeckoAbKo AeT 9TO U300peTeHue
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9KOHOMHYECKOMY POCTY cTpaHsl [1].
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PucyHok 1. PacnpocTtpaHeHnmne pectopaHoB Autogrill no Bcen Utanum B 60-x rogax

Ho B 1999 roay HabAr0AQeTCSI OKOHYATEABHBIIH
CKA4YOK B KaueCTBe, IPUOOpeTast IOUCTHHE TA0OAAD-
Hoe usMepenmue: ¢ npuobperernem HMSHost (as-
TOMOOMABHASL U A9POMOPTOBASI IPOAOBOABCTBEH-
Has cepBucHas kommanus CIIIA, xoropyro Kymua

Autogrill) , KOMIIAHUS CTAHOBUTCSI AUAEPOM 001mje-
CTBEHHOTO TUTAHYSI, IPUCYTCTBYIOINM Ha 4 KOHTHU-
HEHTaX C YHUKAABHBIM IIPEAAOSKEHHEM IIPOAYKTOB
M YCAYT Ha BCEX KaHAAAX [TOE3A0K, OT aBTOMAru-
CTpaAeil A0 a9POIMOPTOB, OT XKEAE3HOAOPOXKHBIX
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[TALIAN'S EXPERIENCE OF DEVELOPMENT OF REST STOPS ON THE EXAMPLE OF AUTOGRILL

CTaHIIUI AO My3eeB B LleHTpe ropopa. OCHOBHBIM
CTpeMAeHHEeM KOMITAHUU SIBASIETCSI AUBEPCUPHKA-
IMsI AeSITEABHOCTH CeTell CEpBUCHOTO OOCAYKHUBa-
HUSI CMEXHBIMU [PEATIPISITUSIMA 00LIeCTBEHHOTO
nuTaHus, npespaTus Autogrill B rao6aspHOrO OrmIe-
paropa B cdepe yCAYT AAS TyTellleCTBEHHHKA: 3TO
BXOA B CEKTOP PO3HHYHON TOPIOBAU U O€CIIOIIANH-
HOM TOPTOBAM [2].

Kommanus Autogrill Briepssie mpeacTaBasieT KOH-
nenmuio kade Brucrpo-Bistrot, paspaboranHyro B co-
TPYAHHYECTBE C YHHBEPCUTETOM IracTpOHOMUYECKOH
Hayku Mtaauu. [Tepsas Touka kade bucrpo Ha MocTy
B paitone ®popeHnryora-AApaa — B mposuHiuu [Ibs-
JeHIla mocTpoeHa B 1959 roay u no-npexxHemy ocra-
eTCsl OAHUM U3 CaMbIX SPKHX HKOHOK MOAEPHM3AITNY

1 9KOHOMHUYECKOro rmopybeMa Mraanu [3].
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PucyHok 2. MNepBbin kade 6ucTtpo Ha mocTy Autogrill B panioHe dbopeHuyona-a’Apaa




Section 1. Architecture

Ka¢e 6ucrpo npeacrasaser coboit mpumep He-
OOBIKHOBEHHO apXUTEKTYPBI AASL CBOETO BpeMe-
HU TeM 4YTO OH PacIIOAOXKEH HelloCPEeACTBEHHO Haa
aBroctpapoit Al Typun-Ilbsyenna-bpemma B Buae
6oabmoro Mmocra. OH HMMeeT AByXCTOPOHHUIL BXOA
C AGCTHMIJAMU M AUPTaMH, A PIAOM CO BXOAAMHU aB-
TOCTOSIHKU AAS moceTuTeAeil. C OAHOM CTOPOHBI
BX0AQ B Kade pacroroxxensl: nekapHs il Forno, xo-
TOpast IMeeT BUAUMYIO AASI KAEHTOB PabOodyIo 30HY,
U IIPeAAAraeT IIMPOKUI aCCOPTUMEHT IHIILBI, XAe-
6a, nmupoxxubix u Boineuky; Caffetteria, rae MoxxHO

[ .
: TN “
w‘a\ﬁ, pA

HACAAAUTBCSI IOAAMHHBIM HEATIOAUTAaHCKUM KOode,
CBE>KeBBDKATBIMH COKaMH U3 GPyKTOB 1 oBomel; il
Frutteto, B KoTOpo# MOXXHO HOHP06OBaTb CBEXUX
KOKTeHAel 1 $PYKTOBBIX CAAATOB. A C APYTOI CTOPO-
HbI BXOAQ pasMellleHa KyXHs, TAe ITyTelleCTBeHHUKU
MOryT IOIpo60BaTh 0AI0AQ, Pa3HOOOpa3HbIE CBe-
»xue Makaposs! oT il Pastaio, 6ap6ekio ot Cucine di
Strada, xoroAHBIE OAIOAQ M CAAQTBI U3 AGAMKATECOB
ot La Gastronomia. DTOT 06beKT BbI3bIBAET UHTE-
pec ellje TeM, YTO UMeeT AByXCTOPOHHMII TAHOPaM-
HBII BUA HaA aBTOCTPapoil [3].

A\ D D, £ \
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PucyHok 3. NepBoHavanbHbIn pacag kadpe ductpo Autogrill

«MBb1 ynipaBasiem 60aee gem S00 30HaMH 06CAY-
JKUBAHMS BAOAb OCHOBHbBIX aBTOMarucTpaasei B 12
eBpormneiickux cTpaHax. B CesepHoit AMepuke, yepe3
HMSHost, MbI yripaBasiem ceTssMU 061IeCTBEHHOTO
nuTaHus B 6oaee yeM 80 MeCTax pacIiOAOYKEHHSI aB-
tomarucrpaaeit B CIITA u 60aee 20 B Kanape. Ipym-
ma GOKyCHUpPyeT HHBECTUIIMU B KOHKPETHBIX U IIPH-
OBIABHBIX 00AACTSIX aBTOMOOHABHOTO 6u3Heca» [2].

KoMmnaHusa BHecAa cyliecTBeHHble HM3MEHEHMs
B CBO€ [IOTPeOUTEABCKOE IIPEAAOIKEHNE, IIPEACTABIB

He TOABKO HOBBIE OPSHADBL HO U (pOpPMY HX IOAQUM,
a TaloKe PACIIMPUB IPOAYKTOBYIO AUHENKY H YBEAU-
4B HAOOp MpeAOCTaBAsieMbIX YCAyT. Autogrill sarry-
cruA HoBble AuHuH Kade A-Cafe, HerpepsIBHO MO-
AEPHH3UPYET U AyUIIaeT Ka4eCTBO TOBAPOB U YCAYT,
paspabarbiBaeT HOBbIE BUABI YCAYT M HOBbIE yAOOCTBA
AAst mocetuteaeit. Hanpumep, crierjaAbHble 30HBI
OOCAY>KUBAaHUSI AASL BOAUTEAEH IPY30BBIX aBTOMOOU-
Aeil — C 6eCIIAATHBIMU AYIIAMH, CITyTHUKOBBIM TEA€-
BHAEHIEM, KOMHATAMU OTABIXa C KOMPOPTAOEAbHBI-
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ITALIAN'S EXPERIENCE OF DEVELOPMENT OF REST STOPS ON THE EXAMPLE OF AUTOGRILL

MU KpPeCAaMH, a Takke MOHHTOPaMHM, Ha KOTOpble  HeKOTOpbIX maomaskax Autogrill mpoBopuT axcrepu-
IIePeAAeTCSI BAACOCUTHAA C IIAPKOBOYHOM IAOIIAAKY, — MEHT IT0 IIPOAAKe OMAETOB Ha TeaTPaAbHbIE, KOHLIEPT-
AQKe MeCTa AAS ITy TeIIeCTBYIONIMX C )KMBOTHbIMM, aHA  Hble IIPEACTABACHHS, B My3eH U Ha BbICTAaBKU [3].

AsponopTsl
_ 145 |
. AsponoptoBB |
28 cTpaHax

-

AsTomobUNb- HenesHonopo
Hble JOpOoTK Hble CTaHLLUK
648 cnymebHbIX | .| Autog rl I I ). . A9cTaHumitB7 |
30H B EBpone 1 eBpOonencKnx
CLUA CTpaHax

-~

[Opyrve mecTa

76 To4eK B
ropogax

PucyHok 4. PacnpocTtpaHeHnune Autogrill no EBpone n CeBepHoin Amepuke

. EAT better... TRAVEL better.

PucyHok 5. «ECTb nydwie ... nyTewecTtBoBaThb Jiyylle» Tak
nULIYT Ha BXxoae pecTtopaHoB Eataly x Autogrill
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M3 Bcero 4ro 6BIAO CKA3aHO MOXKHO CAEAATh
BBIBOA, O TOM, UTO OIIBIT UTAABSIHCKOTO Autogrill
3aCAY>KMBAeT TIIATEAPHOT'O M3Y4YeHHS M aHAAM3A,
OAHAKO COIIOCTaBASIA €ro €O creludprIecKUMH yc-
AoBusiMH Y36exucTaHa. Ha KpymHBIX MexXAyHapOA-
HBIX AOPOTax Hallledl pecIlyOAMKH, B YaCTHOCTH,
[ITeAKOBOM ITy TH PACIIOAOKEHBI MHOXKECTBO UCTO-
pHUYECKUX IIPUAOPOXKHBIX ITyHKTOB. PasMemenue
B TAKMX HAaCEAEHHBIX ITYHKTAaX IIOAOOHBIX pecTopa-
HOB THIIA Autogrill C KyAMHApHOM MPOAYKIIUEN U3

HAIIMOHAABHbIX U eBPOIENCKUX OAIOA, 2 TAKKe, B CO-
YEeTAaHWM C MECTHOM HALIMOHAABHOM apXUTEKTYpPOU
CIIOCOOCTBOBAAO ObI IOBBINIEHUIO UHTEpeca UHO-
CTPAHHBIX TYPHUCTOB, CAEAAAO OBI 9TH MAPLIPYTHI 60-
Aee O’)KMBAEHHBIMH M B 9KOHOMUYECKOM OTHOIIEHUN
6o0aee penrabeasubivu. IIpeacTaBasiercs, 4To B Oy-
Ay1IeM COTPYAHHYECTBO Y30eKUCTaHa C KOMITaHHeH
Autogrill ¢ eé MomHbBIMU pUHAHCOBBIMU peCypcaMu
Y BBICOKHMM aBTOPHTETOM CO3AACT XOPOLINe YCAOBHUS
AASL AAABHEFIIIEr0 Pa3BUTHUS TYPUCTCKOTO ABFDKEHUSL.

Cnucox AuTeparypbl:

Ownnaiin xypraa “FoodService” —Ne 9. 2004.

AR ol S o

URL: http://www.autogrill.com/en/about-us/our-history
URL: http://www.autogrill.com/en/about-us/where-we-are
URL: http://www.autogrill.com/en/our-way/special-projects-bistrot-fiorenzuola-arda

URL: https://upl.uz/policy/9066-news.html or 17-11-2018.
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WEP PROTOCOL. CASE STUDY — HIS CRACKING

Abstract: Designing “Wireless” communication systems is not a simple task. Many attributes of this
technology should be considered throughout this process. We must reflect on the fact that attributes
within the “Wireless” communication systems such as mobility and simplicity of access to them deter-
mine the cost of functioning. Thus if we want a “Wireless” system to work properly, the possibility of
unauthorized access should be as minimal as possible. This is enabled through various algorithms and
protocols and in this case the study is based on the WEP (Wired Equivalent Privacy). So this paper
describes the operation of the security protocol WEP (Wired Equivalent Privacy) as well as it dem-
onstrates practical demonstrations of simulated cases in vacuum and security spaces of this protocol.

The expected results of this paper are the vulnerability and strengths of the WEP security protocol
which will help in selecting the path and proper algorithm for protection against unauthorized access

to the appropriate network.

Keywords: wireless, wep, communication, protocol, algorithm, etc.

Introduction

This protocol was developed in the late 1990s as
the first encryption algorithm for 802.11 standard.
WEP-Wired Equivalent Privacy was designed with
a primary purpose: to prevent hackers from trac-
ing data that traveled through the wireless com-
munication system among users and access point
(AP) transmissions. However, since the beginning,
the “WEP” protocol lacked the strength needed to
achieve this prevention [1, 75].

Cyber Security experts identified some serious
WEP errors in 2001, eventually sending recom-
mendations to abolish the use of the WEP protocol
in communication systems that contain important
data, especially for public and military institutions. A
large-scale cyber attack executed against the company

T.]J. Maxx in 2009 triggering financial collapse was
devoted to weaknesses exposed by the WEP proto-
col. The intervention was made by using the “WEP”
protocol bugs in the credit card data of the company’s
customers and was abused to a great extent [2, 77].

WEP Protocol

The WEP protocol uses the “RC4” algorithm
for authentication and encryption. The standard
WEP specification supports a 40-bit key while the
non-standard specification provides a 128-bit and
256-bit key length in data encryption. The main
purpose of the “WEP” protocol is to encrypt all
packets that are sent using the common key. The
standard encryption of a C in the WEP protocol is
done by using the formula: C = [M || ICV (M)] +
+[RC4 (K |IV)], where M is the message, ICV (M)

9



Section 2. Information technology

is the integrity control, K is the WEP key and IV
is the initiation vector. The key is combined with
a 24-bit initialization vector with the purpose to
strengthen encryption. Small space increases the

likelihood that the keys will be reused, on the other
hand makes it easier to crash. This feature, along
with some other weaknesses, makes WEP a risky
solution to network security.

I1 step

Key '—»

IV generator

]

|

I step |

Key | v ]

Message

A 4

CRC generator

v

RC4 machine

v

| Keystream |

CRC[—»+ Message |CRC

() v

I11 step

I ,

Encrypted message

Figure 1. Security Protocol <\WEP»

Cyclic redundancy check

The WEP protocol uses the CRC32 algorithm to
ensure data integrity. Before receiving an encrypted
packet, a cyclic 32-bit redundancy control value is
calculated and connected to the message. The CRC
algorithm consists of two elements, data (input) and
polynomial. The IEEE802.11 standard defines this
polynomial as:

G(x)=xX24x20+x3+x224x 0 +x 24 x
XA+

Numerical generation “PRNG”

Cryptography always needs a kind of numeric
source code. In “WEP?, this task is assigned to the
“RC4” algorithm. The source code for “RC4” was
posted anonymously on the Internet in 1994. RC4
is a “stream” figure, which means that it works us-
ing bites. “RC4” takes variable sizes from 1 to 256
bits as input keys and produces a range of them. In
the “WEP” algorithm this key is 64 or 128 bits and
the 24-bit initialization vector is associated with the

common key of 40 or 104 bits. When we want to en-
crypt data from “plaintext” to “ciphertext” we should
merge the binary stream of “XORed” algorithm with
“plaintext”. Decryption works in the same way be-
cause “XORed” is a symmetric algorithm.

Initialization vector

Aninitialization vector (IV) is an arbitrary num-
ber that can be used together with a secret key to
encrypt the data. This number is used only once in
each session. Using an initialization vector prevents
the repetition of encryption data, making it more
difficult for a hacker to attack by using the recursive
word method. For example, a sequence may appear
two or more times within the body of a message. If
there are repeated sequences in the encrypted data,
an attacker may assume that the corresponding se-
quences in the message were also identical.

The initialization vector is 24-bit long and associ-
ated with the 40-bit secret key. In order to maintain
the same generation code for each packet then the

10
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initialization vector -IV should be changed as often
as possible. There are only 224 = 16.777 different ini-
tialization vectors. However, because of the paradox
of the birthday, the choice of the initialization vector
-IV would, as the case may be, produce duplicates
more quickly than incriminating flows [3,112]. Us-
ing the incriminating flow of initialization vectors
should go around 17 million packages to complete.

“WEP” Encryption with “RC4”

Example: “Plaintext” Kosovo through a
“CRC-32” algorithm produces “integrity check
value” ICV, then “ICV” connects to the message.
The data generated with the “XORed” and “RC4”
operations in formula [IV (123) + WEP KEY (Pris-
tina) | produce the “ciphertext” that is inserted in
the final WEP package.

RC4 Keystream ad fi1 45 [TV (123) + WEP KEY (Pristina)]
XOR (=)[Kosoval

Plaintext cdcad8ceed c2c8 B3

Ciphertext cd cad8 ceed 8b 2020
XOR

RC4 Keystream ad f4 45 =)

Plaintext cdcad8ceed c2c8 B3 [Eosoval

WEP decryption

“WEP” decryption means converting “cipher-
text” to “plaintext” by preserving its initial (source)
[4, 319] value. The decryption operation is similar

to the inverse encryption actions, so we must repeat
the encryption steps on the reverse. However, this
process is not entirely identical.

| 802.11 header ||

Data

| Icv || 802.11 trailer |

IV [Other |

L

./J

”
."l
rd /
J,

»
IV+WEP key /

PRNG

(XOR)

F
‘—b Key stream @ Encrypted[Data+ICV] —p

J

Data | 1cv |

Figure 2. WEP decryption

The operation is started by combining the “WEP”
key with the initialization vector-IV. The generated
data is then used as input in the “RC4” and “PRNG”
algorithms to produce the main stream. “XORed” and
the main key produce decrypted message and “ICV”.
The message will be fixed through the “CRC-32" al-
gorithm by producing another value “ICV2”. “ICV”
and “ICV2” are then compared to check for any loss
or confusion in the message. If the “ICV"-s match, the
package passes to the “Wireless” system.

Weaknesses of WEP Protocol

- Keymanagement and size. Key management
is not specified in the “WEP” standard. Wireless net-
works using the “WEP” protocol have a single key,
which is split in nodes across the network. Access
points and user stations must be programmed with
the same “WEP” key. The key size (40 bits) is rated
as the main weakness of “WEP” [S, 79]. When the
“WEP” protocol was standardized, the 40-bit keys
were considered sufficient since the purpose was to

11



Section 2. Information technology

protect against “tapping at random”. The Wireless
802.11 communication standard does not specify
any size of the “WEP” keys except those 40 bits but
after the modifications the keys can expand the main
size up to 104 bits. In literature we often encounter
interpreting these keys as “128-bit WEP keys” but
their maximum real size is 104 bits. In each case
(40 or 104-bit keys), the “RC4” algorithm uses the
24-bit initialization vector.

— The Initialization Vector (IV) is too small.
The 24-bit WEP protocol initiation vector IV pro-
vides 16.777.216 different streams encoded in the
“RC4” algorithm that are dedicated to the WEP key
for any size. The “RC4” algorithm code is “XORed”
with the original package to deliver encrypted pack-
ets which are transmitted while the initialization
vector-IV joins each packet. The problem is the re-
use of IV initialization vectors for each packet. If a
user can decrypt the initialization vector in only one
packet of streams of the “RC4” algorithm then it will
be able to decrypt subsequent packets which were
encoded with the same IV initialization vector. This
means that you do not need to know the WEP pro-
tocol key to decrypt other packets if you know which
initialization-VI vector is used to encrypt only one of
them [6, 25]. Initialization vectors-VI attacks are a
potential success segment for unauthorized people.
Attacks begin in an incremental way from the first
packet and come back cyclically.

— Integrity Value Algorithm (ICV) is not suit-
able. The “ICV” integrity value algorithm is based
on “CRC-327 which is the algorithm for detecting
noises and common broadcast errors. The “CRC-32”
algorithm is a great detector (checksum) for detecting
errors, but a terrible choice for a cryptographic hash.
An attacker can easily unpack AP packets by attacking
this particular weakness. You can simply capture an en-
crypted packet stream, modify the destination address
of each packet, “re-customize” the CRC-32 algorithm,
and retransmit packets to “AP”. “AP” will undoubtedly
decrypt packages and convey them to attackers, so it
will replace them. The greatest risk from attacks based

on the IV initiation vectors and the ICV algorithm is
that they are independent of the size of the key, which
means that all of the big keys will look the same.

- Using the “RC4” poor algorithm from
“WEP”. Defining encrypted packets with weak keys is
easy because the first three bits of the key are received
from the IV initialization vector that was sent unen-
crypted in each packet. This weakness can be exploited
by a passive attack. Out of the 16 million “IV” values
available, around 9.000 are attack tools due to the pres-
ence of weak keys. These packages are called “packages
ofinterest”. The striker takes the “interest packets” and
filters them with “IV” which then suggests weak keys.
As the attacker collects a sufficient number of “interest
packets”, he analyzes and tries a small number of keys
to finalize the successful attack by gaining access to the
network. To determine a 104-bit “WEP” key, you need
to capture between 2000 and 4000 interesting packag-
es. Most advanced users of “Wireless” communication
systems are now implementing new algorithms that
simply do not make the choice of weak IVs However,
if only one station on the network uses weak keys, the
attack can also happen and be successful.

- Authentication messages can be easily cre-
ated. The 802.11 standard defines two forms of
authentication: Open System (without Authentica-
tion) and Common Key Authentication. An advan-
tage of common key authentication is that it reduces
the ability of an attacker to create a denial of service
by sending packets of waste (coded with errors in
the “WEP” keys) in the network. Common key au-
thentication also allows a wireless client to quickly
determine if you know the correct WEP key. For ex-
ample, consider the changed text as (P), the main
key as (K) and “ciphertext” as (C). The work of WEP
encryption from P and K would looklike: P + K= C.
If the answerer now has the changed text (P) and
“ciphertext” (C), the mainstream can be easily ob-
tained from: C+P=(P+K)+P=(P+P) + K=K.
At this point, the attacker knows the mainstream. It
will be able to inject arbitrarily coded packets into
the network without knowing the key [6, 26].
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Cracked Protocol “WEP”

In this section, we will simulate a “Wireless” lab
for WEP security analysis and hacking it. Labora-
tory enhancement equipment includes: two laptops,
one wireless card, and one access point. The first
laptop is the MacBook Air (CPU-i7) with the Vir-
tual Box installation. The second is HP (CPU-i7)
with the Kali Linux operating system. The third device
is the USB-Wi-Fi (AWUS036NH) card that can sup-
port the creation of spoofing packet-packet injection.
The goal is to access the TP-LINK-WR740N point.

We have to follow these steps in order to interfere
with WEP:

1. Activate monitor mode- Airmon-ng;

2. Monitoring traffic of network- Airodump-ng;

3. Injecting ARP packets- Aireplay-ng;

4. Cracking the WEP passphrase- Aircrack-ng.

Step 1: Configure the “WEP” protocol in the
targeted AP

We relate to the access point (192.168.1.1) and
we assign the WEP encryption in the targeted AP.
This configuration can be done by activating Secu-
rity Mode in “WEP” encryption. Also it is needed
to set the length of the WEP key. As we showed in
(Figure 3) we created the 64 bit WEP key.

WEP
Type: Shared Key .
WEP Key Format: Hexadecimal H
Key Selected WEP Key Key Type
Key 1: © Prishtina B4bit ¥
Key 2: Disabled ¥
Key 3: Disabled ¥
Key 4: Disabled %

Figure 3. Implementing the “WEP” security protocol

Step 2: Activate the “Wi-Fi” device in “Monitor Mode”

ro#lalrmon-ng
Interface Driver

iwlwifi
rt28e0ush

wlan@
wlanl

#lairmon-ng start wlanl

Found 2 processes that could cause trouble.
aireplay-ng or airtun-ng stops working after

If airedump-ng,

Chipset

Intel Corporation Wireless 3165 {(rev 81}
Ralink Technology, Corp. RT2870/RT3070

a shart period of time, you may want te run 'airmen-ng check kill®

PID Name

504 NetworkManager

606 wpa supplicant
PHY Interface Driver
lwlwifi
rt28ecush

wiang
wlanl

phyd
phyl

Chipset

Intel Corporation Wireless 3165 (rev 81}
Ralink Technology, Corp. RT2870/RT3070

{(mac80211 monitor mode vif enabled for [phyl]wlanl on [phyl]lwlanlmon}
{mac80211 station mode vif disabled for [phyl]wlanl}

aircdump-ng wlanlmo nD

Figure 4. Creating monitoring mode on the “Wi-Fi” card
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The “Wireless” card can be in two states: “Man-
aged Mode” (Wi-Fi only take our packets) and
“Mode Monitor” (get every package). In this step, we
will configure the USB Wi-Fi card in Monitor Mode
via the command “airmon-ng”:

« airodump-ng start wlan1

The new monitoring mode for the Wi-Fi interface
will be implemented as “wlanlmon”.

In this case we have successfully created a moni-
tor mode interface called “wlanlmon”. This inter-
face will be used to track down “Wireless” packages

CH 6 ][ Elapsed: 0 s ][ 2017-12-16 08:09

BSSID PWR Beacons
FC:94:E3:03:39:EE -46
FC:94:E3:24:F6:07 -57
90:6E:BB:9C:9C:7E -18
18:D06:C7:97:C5:23 -50
CO:3F:0E:88:A5:8E -48
00:1D:0F:CC:2A:50 -65
BO:48:7A:85:EA:66 -43
54:E6:FC:CF:CF:10

Bl @0 Wwe e

p
2
p.
3
3
2
2
7

BSSID STATION

54:E6:FC:CF:CF:10 8C:C5:E1:3A:AC:FO -42

#Data, #/s

in the air. This interface is created by adapting to
“Wireless”

Step 3: Monitoring traffic on the network

We start monitoring via command “Airodumo-
ng”. This command allows us to capture all the pack-
ages that our Wi-Fi card range offers. We can also
scan all Wi-Fi networks around us and gather infor-
mation about them. We will execute the “airodump”
command to identify the entire network and related
devices around us in (Figure S).

« airodump-ng wlanlmon

CIPHER AUTH ESSID

CCMP
CCMP
CcCcMP
CCMP
CCMP
CCMP
CCMP

PSK
PSK
PSK
PSK
PSK
PSK
PSK

Mo oo o0

KOSOVA

Rate Lost Frames Probe

Figure 5. Sniffing packets using “airodump-ng”

BSSID explains the MAC address of the entry
point. Each network has a static physical address
from the manufacturer, called Media Access Con-
trol - MAC. Each pack has MAC Source and MAC
Destination. Each Access Point has their own unique
BSSID. Our targed BSSID is “54: E6: FC: CF: CF: 10”.

PWR explains the power (distance from our Wi-
Fi card at the access point). The smaller the number,
we have a more powerful signal. The signal in our tar-
getis —34db. Beacons are signals that the AP sends to
the whole station near the access points. The number
of beacons in our target is “7”.

The data explains useful packages that we gath-
ered from the entry points. Channel is the number

where access points transmit the signal. The reason
why access points operate with the channel are in-
terventions between the stations (users). The access
point of our target is on channel 1.

The MB explains the maximum speed supported
by the Access Point. ENC explains the type of encryp-
tion for the access point. CIPHER explains the pro-
tocol that we operate to decrypt the packages. AUTH
explains the type of authentication that is generated by
the stations to connect to the target network.

Step 4: Implementing Airodump-ng at the
point of access “Kosovo”

As we can see from the screenshot above, there
are some APs with encryption. For this project, we

14



WEP PROTOCOL. CASE STUDY — HIS CRACKING

are only interested in the target “Kosovo’, so let’s
start the following command to view only the pack-
ages for this network:

« airodump-ng —bssid 54: E6: FC: CF: CF:10-
channel 11 —write phd_wep wlanlmon.

“bssid”  Mac address of the target network

-’ Access point channel

“w” Collect all packages under the filename
phd_wep

‘wlanlmon” Wi-Fi Card in Monitor Mode

CH 1 ][ Elapsed: Z mins ][ 2017-12-16 05:12

BSSID PWR RXQ Beacons

:FC:CF:CF: 10 -14 99 1578

STATION PWR

(FC:CF:CF: 10
cFC:CF:CF: 10

8C:C3:E1:3A:AC:FQ ¢
98:3F:9F:17:1F:7F a

#Data, #/5 C(H MB
7773
Rate

48e- 1

The second part of the figure illustrates the “MAC”
address of our target and the connection devices with
their signaling attributes. This command will start cap-
turing packages from SSID “Kosova” on channel 1.

The main purpose of attacking WEP is to gen-
erate traffic in order to capture the unique IV, used
between a user and the AP objective. At this point,
we have two options for the best fictional packages:
waiting for a new station to connect to our target
“Kosovo” or fake APP packs.

ENC CIPHER AUTH ESSID

451 1 54e. WEP WEP OPN Kosova

Lost Frames Probe
3805 15455

e -1 Q 4

Figure 6. Sniffing the target network

Step S: Fictitious ARP packs at target input
points

“ARP” (Address Resolution Protocol) is used to
convert a 32-bit IP address into a 48-bit Ethernet ad-
dress. To use the fake package “ARP”, we can apply
aireplay-ng command. We provide “BSSID” for the
target “AP” and the “MAC” address for the targeted
user that is associated with “AP”. We will use the fake

package “ARP” and then we will repeat several pack-
ages to generate more IV.

« aireplay-ng -3 -b 54: E6: FC: CF: CF:10 -h
44:60:57: ¢8:58: AO wlanlmon

““b”  Mac address of the target network
“h”  Mac user’s address

“3”  ARP Repeat Packs

“wlanlmon”  Wi-Fi Card in Monitor Mode

:~#| aireplay-ng -1 @ -a 54:E6:FC:CF:CF:10 wlanlmon
No source MAC {(-h) specified. Using the device MAC (98:3F:9F:17:1F:7F)

:10:48

:10:48
+10:48
:10:48
:10:48

Authentication successful
sending Association Request [ACK]
Assoclation successful :-) (AID:

Sending Authentication Request (Open System)

Waiting for beacon frame (BSSID: 54:E6:FC:CF:CF:10} on channel 1

[ACK]

oesn't match the 5pec1 ie

The lntEIface MAC (98:3F:9F:17:1F: 7 )
ifconfig wlanlmon hw ether 8C:C5:E1l;:3A:AC:FOD

08:12:09 waiting for beacon frame (BSSID: 54:E6:FC:CF:(CF:18) on channel 1

Saving ARP requests in replay arp-1216-081209.cap

You should also start airodump-ng to capture replles

Figure 7. Traffic of fictitious packages “ARP”
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By repeating these packages many times, we will
generate lots of traffic data in the network. “Aire-
play” does not recognize the “WEP” key but is able
to identify the “ARP” package by looking at the size
of the packages.

Step 6: Cracking WEP passwords

Once we have enough frames (several thousand
IVs in the cracking file of WEP), we will hack the
passwords using the command:

aircrack-ng phd_wep-01.cap

Aircrack-ng 1.2 rc4

[00:00:00] Tested 7 keys (got 43662 IVs)

byte(vote)
62(64768)
75(61440)
64(56832)
7D(53504)
61(57600)

KEY FOUND!
Decrypted correctly: 100%

89(53248)
E6(52224)
12(53504)
9A(51968)
AE(54784)

68(51456)
BF(51200)
C0(51456)
DO(51968)
D5(51456)

3A(50944)
50(50944)
AB(50944)
73(51456)
94(50944)

E4(52992)
71(51200)
53(51968)
B1(51968)
7A(52736)

[ 62:75:64:76:61 ] (ASCII: Prishtina )

:~# aircrack-ng phd wep-02, cap|:|

Figure 8. Cracking passwords with AirCrack

> »

After providing enough “IV’s”, the aircrack-ng
will expose the on-screen display as in Figure 8 usu-
ally in hexadecimal format. At this point, we will ac-
cept this key and apply it to have “free wireless™

Conclusions

“Wireless” communication systems are con-
sidered to be still in the first steps even though
they are in the second decade of life. Replacing
traditional “wire” infrastructure and implement-
ing the new infrastructure could only be imagined
in the past years. However, this system as any new
technology does not offer a high level of security,

so finding opportunities and alternatives is a chal-
lenge for the future. A good design is when in the
first steps of a wireless communication system
includes the proper security protocol is a safer
network.

Choosing the right protocol and adapting tech-
nology has progressive effects on security but it does
not achieve absolute security. Therefore, the sugges-
tion emerging from this paper is that continuous
monitoring and periodic testing through algorithms
helps identify and remedy cracks in the system and
that the use of “WEP” is archaic and inadequate.
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REPRESENTATION OF EVEN NUMBER IN THE
FORM OF THE SUM OF FOUR SIMPLE

Abstract: Harald Andres Helfgott finally solved 2013 a weak problem of Goldbach.
pi+p,+p;=2N+1 (1)
where at the left the sum of three prime numbers, on the right odd numbers, since 7.

The author provides the proof in this work, being guided by the decision weak problem of
Goldbach that:

pi+p,+ps+p,=2N (2)
where on the right sum of four prime numbers, at the left any even number, since 12, by method of
mathematical induction.

Keywords: Sum of four simple, weak problem of Goldbach.

Decision. Thus obvious performance of an inductive math-
1. For the first even number 12 = 3+3+3+3. ematical method.
We allow justice for the previous N > S: As was to be shown.

po+p,+ps+p,=2N (3) 2. Any even number starting with six is represent-
We will add to both parts on 1 able in the form of the sum of two prime numbers.

Goldbach-Euler’s hypothesis.
We will break (8) for two sums:
pi+p, =2K (9)
p,+p, =2K, (10)
(10) — obviously known even number.

p+p,+p,+p, +1=2N+1 (4)

where on the right the odd number also agrees (1)

R R R A L (5)
Having added to both parts still on 1

PP AP AP 2= PP 1 (6)

We will unite p;+ p, +1 againwe havesome odd  geptable in the form of the sum of two the simple
number, which according to (1) we replace withthe  » g

sum of three simple and as a result we receive:

Let there is an even number which isn’t repre-

2.

Then exists (8):
PP APt 2=t Pt (7) 2N, =2K, +2K, (11)
at the left the following even number is relative (3), 2K, =2K =p, +p, (12)

and on the right the sum four prime numbers.

that completely contradicts the assumption of exis-
P1+P2+p3+P4=2N (8) P 4 P

tence of the even numbers of two simple which aren’t
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provided in the form of the sum. In this case would
have admissions 2N.

3. Thus we proved:

Any even number since 6 is representable in the
form of a bag of two odd the simple.

p+p,=2N (13)

Any even number is representable in the form of
the sum of two simple. In total even numbers, without
exception, since 6 are the sum of two prime numbers.

Goldbakha-Euler’s problem is true and proved!

4. On the basis above the proved we solve one
more fundamental task.

S. Any even number, since 14, is representable
in the form of the sum of four odd prime numbers,
from which two twins.

pitptptp =2N (14)
Let p;, p, — prime numbers twins, then a differ-
ence of any even, since 14, and the sums of twins too

even number which agrees, the proved Goldbach-
Euler's hypothesis it is equal to the sum of two simple.
Further we will arrange prime numbers from left to
right in decreasing order.

6. And in case even number, 2N =2p, +2p, +4
then p,, p, inevitably also twins.

We will subtract (1) sum from both parts:

p—ptps—p,=4 (15)

From (2), obviously, p,, p, —inevitably twins.

7. Prime numbers of twins infinite set.

Let their final number and last prime numbers
twins p;, p, as py, p,.

We will designate two prime large numbers than as.

We will summarize all four prime numbers and
then according to item punkt2 there is even number
2 N, at which inevitably big p,, p, — twins. And fur-
ther substituting in the sum instead p,, p, of nu-
merical values p;, p, process becomes infinite.
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CONSTITUTION AND PERSONALITY

Abstract: The subject of the constitutional psychology is correlations of constitutional — body,
dermatoglyphic, serologic and psychological (personality, and mainly temperamental, “psychody-
namic”) features. Constitutional psychology is developing on the boundary between biological psy-
chology (the area of psychology which uses the observations of behavioral and biological parameters
with the purpose of identifying their associations) and constitutionology (the division of physi-
cal [biological] anthropology), the subject of which constitution of a person — the set of organism
properties associated with sensibility and individual diversity of the biological time (features, rate
of individual development).

Keywords: constitutional psychology, biopsychology, personality, body-built, temperament,
foreign students.

“Inner world is that place, where
are the answers to the questions
about external world”

(A. Einstein)

It is considered that the constitution is derived  sonality — social. With the correctness of this gen-
from the biological principles in man, and the per-  eral approach, its concretization in psychological and
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pedagogical practice causes frequent ambiguities.
After all, the personality of a person does not arise
from an “empty place”, but on a neurophysiological
and psychophysiological basis prepared for its per-
ception by amodern person, and the latter has a mor-
phological equivalent of its vital manifestations in
the form of the central nervous system and all other
anatomical and physiological systems of the body
[4, 56-59]. Speaking about the physiological basis
of the mental properties of the individual, V. S. Mer-

lin fleshed out it in the form of the following: “Per-
sonality as the highest level of integration of human
properties, due to all lower levels of integration of the
organism. Therefore, there is hardly such an elemen-
tary physicochemical or physiological property of an
organism, ranging from the individual structure of
amino acid molecules to the interrelationship of the
signal systems of higher nervous activity on which
personality traits would not depend to some degree
or other” 3, 33].

[ PROPERTIES OE INDIVIDUAL |

( PRIMARY |

sexual dimorphism

constitutional features

neurodynamic properties
of the brain

functional rain asymmetry

U

( SECONDARY ]

dynamics of psycho-
physiological functions

structure of the organic
needs of the body

U

[ MANIFY IN ]

U

TEMPERAMENT ]

[

INCLINATION ’

Figure 1.

In this case, it can be viewed from two sides this
position: personality and temperament (specific
psychodynamic, psycho-physiological and consti-
tutional prerequisites of personality formation);
human personality and abilities (anatomical and

physiological prerequisites that find their place in
the human constitution) (Fig. 1).

The constitutional conditionality of the processes
of vital activity (reactivity, ontogenetic acceleration
or deceleration) is always revealed when comparing
extreme forms of physique (Table 1).
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Table 1.- Typical psychological characteristics inherent in people depending on body type

Endomorphic type / picnic
(dominant development of
the inner germinal layer;
moderate fullness)

Mesomorphic type / athlete
(the predominant develop-
ment of the middle germinal
layer; strong muscular build)

Ectomorphic tee / astenik (the pre-
dominant development of the exter-
nal germinal layer; frail physique)

Energetic movements, coordi-

Smooth motion
nated

Angular movements

Family oriented (like coziness,
comfort, tasty food, communi-
cation)

Focus on activities (active life-
style, love risk, adventure)

Intellectual focus (like to think, im-
mersed in the inner world)

Sociable, good-natured, frank )
secretive

Energetic, powerful, harsh,

Enclosed, vulnerable, sensitive

In a difficult moment they turn
to people for help.

In a difficult moment, they act
independently, without con-
sulting or seeking help.

In a difficult moment they are im-
mersed in inner experiences, become
locked in themselves.

According to the views of V.S. Merlin at the level
of personal properties of a person can correct the spe-
cific features of his temperament. For example, with
introversion and closeness as a trait of temperament,
aperson cans compensatory form sociability relation-
ships as a property of an individual. He is motivated
by the demands of social intercourse and the need to
come to terms with the demands of society.

Temperament reveals the characteristics of reac-
tivity in the success of certain activities. Differences
in reactivity determine the development of an indi-
vidual style of activity. With it, people of different
types of temperament are able to achieve equally
successful results of activity [ 1, 45-50].

Thus, the performance of an activity based on the
development by the individual of her individual style,
taking into account the psycho-dynamic, somatic
and other qualities of a person, is a special manifes-
tation of reactivity. It corresponds to the notion of
reactivity as a system-forming factor that controls
the hierarchical levels of the “man-society” system.
Reactivity in terms of maintaining health with a bet-
ter adaptation of the organism to the environment
and reactivity in terms of the success of the activity
in the formation of its individual style complement
each other. For a person as an integral social being,

the first (biological) form of reactivity is integrated
by the second (social) one. Indeed, the criterion of
human health is, among other things, the success in
fulfilling all obligations imposed by society, includ-
ing the duty to work. The conjugation of the proper-
ties of temperament and personality determines the
constitutional dependence of the latter [S, 23-32].

Abilities of a person are formed, as is well-
known, in the process of his activity on the basis of
hereditary prerequisites and anatomical and physi-
ological inclinations included in the constitution.
There is no doubt the potential talent of each per-
son in the sense of the presence in him of one or
another anatomical and physiological potentiality
of abilities that can realize themselves in conditions
of special upbringing and specially selected types
of activity [2, 43-44].

The specific of university education, as is known,
coincides with the age of the highest risk of manifesta-
tion of mental pathology, which may be due not only
to the biological nature of mental illness, but also sig-
nificant stress loads. The loads characteristic of study-
ing at a medical university create additional conditions
for manifestation and susceptibility to diseases.

Foreign citizens come to our university from dif-
ferent countries of Africa, Asia, the Middle East, India,
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Latin America and European countries. They all had
their own way of life, nutrition, education and culture.

Currently, second-year surveys have been con-
ducted among students from India, the Middle East
and African countries. In these countries they have
different climatic conditions, different from our
country, as well as food, which led to the formation
of various body types.

These students have different characters, differ-
ent abilities, different levels of training. Everyone
needs their own approach, you need to choose ex-
actly those training methods that would help them
acquire knowledge and maintain health. Health is
the most important state of a person, the basis of his
vital activity, material well-being, labor activity, cre-
ative success, longevity. A healthy person is, first of
all, someone who adequately, without painful mani-
festations adapts to the heightened demands of the
environment, is capable of fully fulfilling his biologi-
cal and social functions in new conditions.

Therefore, we advise our foreign students to de-
vote time to physical exertion and classes in gym-
nasiums to expand functional capabilities, increase
physical fitness and vitality, and improve psychologi-
cal stability and efficiency. It enhances the ability to
memorize and play the processed material. It helps
to develop the skills needed in their future profes-
sion and the empowerment of working memory,
the rapid transition of information from short-term
to long-term memory. This process requires the im-

provement of motor abilities, the extension of their
content at a high level, facilitates livelihoods.

When it comes to the human factor and its role
in society, we usually primarily mean the moods and
feelings of people, their habits, social attitudes, value
orientations, stereotypes of individual and group be-
havior, imitation, suggestion, abilities, inclinations and
motives. The subjective attitude of the individual to the
surrounding reality, interpersonal relations, psychologi-
cal climate in groups, psychological barriers arise in the
process of students’ activities and their communication
with each other. And the task of teachers, given the vari-
ous psychological characteristics due to the type of con-
stitution, to help students find their own way to solving
problems, to find understanding with their comrades.

Understanding the integrity of a person can be ap-
proached using a systematic approach. The system is a
set of elements and links between them, functioning as
awhole and having a single purpose of functioning. At
the same time, a person has free will, freedom of choice.
Through awareness, a person can orient his mind to
preserve individual physical and reproductive health,
ensure social adaptation and his mental development.

Man as a system constantly exchanges infor-
mation, energy and matter with the environment.
Man as a system lives in space and develops in time.
Therefore, to preserve health, there are a number of
requirements for the ecology of a large and small liv-
ing space of a person that every doctor dealing with

health problems should know.
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Abstrac: the article describes the results of therapy of chronic generalized parodontitis, which

depend on method of treatment. The tunnel revascularization of parodontium as a component of

complex therapy stimulates better reparative processes in pathologically changed tissues than a tra-

ditional medication.
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3DPDEKTUBHOCTb NPUMEHEHUSA TOHHEJIbHOU
PEBACKYNAPU3ALUUN NAPOOOHTA KAK KOMIMOHEHTA
KOMMJIEKCHOW TEPANUN XPOHUYECKOIO
FrEHEPAJIN3OBAHHOIO NAPOAOHTUTA

AHHOT&].II/ISI: B cTaTpe IIPpOBEAEHA OII€HKA PE3YADTATOB TEPAITMH XPOHHUIECKOI'O '€ HEPAAN3OBAHHO-

'O ITApOAOHTHUTA B 3aBUCHMOCTH OT criocoba AeyeHHs. HPI/IMeHeHI/Ie TOHHEABHOM PEBACKYASIPU3AHI

IMAPOAOHTA B KOMIIAEKCHOM A€YE€HHH ITAPOAOHTHUTA CHAPHEE CTUMYANPYET pellapaTHBHbIE IIPOLIECChI

B ITATOAOI'MYC€CKH N3MECHCHHDBIX TKAHAX, YEM METOA DI TPaAHHHOHHOﬁ Tepalnu 3ab0AeBaHMI ITApOAOHTA.

KaroueBbie cAoBa: XPOHI/I‘IGCKI/Iﬁ I’EHepaAI/BOBaHHblﬁ IIapOAOHTHUT, A€I€HHE, CPAaBHEHHE, TOH-

HeAbHas peBacKyAspHu3anus, 3P PeKTUBHOCTb.

Kak u3BecTHO, HapylleHHe KPOBOOOpaleHUsS
TKaHel IIAPOAOHTA UT'PAeT OAHY U3 OCHOBHBIX POAEH
B BO3HUKHOBEHHMH U TEYEHHH €ro 3a00AeBaHHMH, 9TO
CBSI3aHO C T€M, YTO MTATOAOTHYECKHE U3MEHEHHUS B CO-
CYAAX MUKPOITUPKYASITOPHOT'O PYCAQ IIOSIBASIFOTCS Ha
HAYaAbHBIX CTAAMSIX PA3BUTHS OOAE3HU.

B HacTosimee BpeMs B CTOMaTOAOTUH IIPUMEHSI-
eTcsi 60ABIIIOe KOANYECTBO AeKAPCTBEHHbIX IIpelIa-
PaToB, KOTOPbIe CTUMYAUPYIOT MUKPOIIUPKYASIIUIO
napopoHTa: Butamunel A, rpynmsl B, C, E, PP, P,
AHTUKOATYASHTHI (TeMapuH), aHTHarperanTh! (acru-
pun) u MHorue Apyrue. OAHAKO IIMPOKOe Pacrpo-
CTpaHeHHe IIOAYYHUAN HeMEeAUKAaMEeHTO3HbIe CPeACTBA
Y METOABI, KOTOPbIE IIOCTOSTHHO BHEAPSIFOTCS B MEAU-
ITUHCKYIO IIPAKTHKY.

Ieabto Hammet pabOTHI SIBHAACDH OLjeHKa 9P PeK-
THUBHOCTH MCIIOAb30BaHMSI TOHHEABHON peBaCKyAs-
PH3aILUH TKAaHEeH ITAPOAOHTA B KOMIIAKCHOM A€UeHUHU
XPOHHYECKOTO IeHEePAAHM30BAaHHOIO IAPOAOHTHTA
(XTTI) cpeaneit u TsKeAOit CTeNeHel THKECTU Ha
OCHOBAHHUH PACCMOTPEHHS AMUHAMHKH KAMHUYeCKHX
IIPU3HAKOB BOCIIAACHUS ITAPOAOHTA.

B nccaepoBanuu npuHsaau yyactre 59 4eroBex
BO3pacTHOM rpynnbl 35-44 roaa. Y Bcex manu-

€HTOB OBIA AMAaTHOCTHPOBAH XPOHHYECKUIl TeHe-
PaAM30BaHHBIN ITAPOAOHTUT CpPeAHEeH U TKeAOH
creneHeil. Mpl pacmpepeAMAn HMX Ha 2 TpyIIbI
B 3aBUCHMOCTH OT METOAMKM A€YeHMs 3a60AeBa-
HUS U CTEIIeHU ero TSDKeCTH: B OCHOBHYIO TPYIIITy
nonaau 6oapHbie XI'TI — 35 yeaoBek, 20 yeaoBek
CO cpepHeH, 15 — ¢ TsKeAOM CTeneHblo, KOTOPBIM
IIPOBOAMACS TPAHCMEMOpaHHBI AMAAU3 aHTH-
6uoTukoB (3 ceanca) BKyIle C TOHHEABHOH peBa-
CKyAsIpH3aljieil TapOAOHTA Ha 3-1 AeHb Teparuy;
a Ipynmy KAMHHUYECKOTO CpaBHEHHS COCTaBHAU
MalMeHThI C TeM Xe 3aboAeBaHuEeM — 24 yeAOBeKa,
12 yeAOBEK CO CpeAHEeH M CTOABKO e C TSXKeAOH
crenienpro XI'TI, AedeHHe KOTOPBIX 3aKAIOYAAOCH
B HAAOXKEHHMHU AECHEBBIX IOBA30K C BUTAMHHAMH
A, B,, C, E, P u 2% AMHKOMUIUHOBOH Ma3bio (S
AHETT), TO eCTh KOMIIAEKCHASI Tepamnus B ABYX I'PyII-
IaxX MPUHIMIIHAABHO pa3andasack. [Ipu obcaepoBa-
HUU NALUeHTOB OBIAU 3aAFICTBOBAHBI CTAHAAPTHBIE
KAMHHYECKHe U PEHTTeHOAOTHIeCKHe METOADL, TIpH-
MeHsieMble [IPU AMATHOCTHKe 1 AedeHHH 3a60AeBa-
HHH ITAPOAOHTA.

ITo pesyabraram Ttepammu XI'TI, BkArO9aB-
meil KOMOMHALIMIO TPaHCMEeMOPAaHHOTO AHMAAM32
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AHTUOAKTEPHAABHOTO IIperapaTa U TOHHEABHOM
PEBACKYASIPU3ALIMY TAPOAOHTA OBIAO YCTAaHOBAEHO,
4TO AQHHAS CXeMa A€YeHHUs CIIOCOOCTBYeT paHHe-
MY CHATHIO OCHOBHBIX CHMIITOMOB BOCIIAA€HUS: OT-
eKa, 00AM, KPOBOTOYMBOCTH U THIIEPEMHUH, & TAKOKE
OAAroNnpHATCTBYeT MOAAEPYKAHUIO TUTHEHNYeCKOTO
COCTOSIHMS IOAOCTH PTa, YTO YAYYIIAeT €ro ypPOBEHb.
Tak, mokazaTeAu MHAEKCOB TUT'HeHbI Y IAIeHTOB
1 rPyIIIBI C TSDKEAOT CTEIIEHbIO 3a00A€BaHUS IMEAU
HU3KHe 3HayeHMs yepe3 12 Mecslies, a CO CpeaHei
CTeleHbI0 — yepe3 6 u 12 Mecs1es, B TO BpeMs Kak
y 60ABHBIX 2 IPYIIIIbL, A€4eHIE KOTOPHIM OBIAO IIPO-
BEAEHO IO o6meanHﬂToﬁ METOAUKe, yepes 12 me-
CALIeB MHAEKCHAS OI[€HKAa AaBaAa MOKas3aTeAH, B 1,6
IIpeBbIIIaBIINE MPeAbIAyIIre 3HadyeHus. IIpuunna
3TOrO — COXpaHeHHe BhICOKOM MOTHBAIMH y ITallKeH-
TOB K ITOAAEP>KAHHUIO TUTHEHBI IIOAOCTH PTa BCACA-
CTBHME OTCYTCTBUS HENPUSATHBIX OIIyIIeHUI (60am,
JKOKEHUS, KpOBOTO‘»II/IBOCTI/I) B MeCTe IPOBEACHHS
MaHHITYASIIUH. YAy4IIeHHe KPOBOCHAOXKEeHNUs B Ia-
POAOHTE, KaK OCHOBHOM 3 PeKT TOHHEAbHOH pe-
BaCKyASIpU3allUH, IPEIATCTBOBAAO AATE€3HH U IIPO-
HHKHOBEHHUIO MHUKPOOHBIX aCCOLIUAIIHIT, BXOASIINX
B COCTaB HAAETA, B TAyOb TKaHel.

O TOM, YTO UCIIOAB30BaHHE TPAHCMEMOPAHHOTO
AMAAU3a QaHTUOMOTHKA U TOHHEABHOH peBacKyASIpH-
3aLUK AQET 60Aee ONITUMAABHBII Pe3yAbTAT ACUeHHS,
HEeXXEAU TPAAMLIMOHHBIN METOA, CBHUAETEAbCTBYeET
CHIDKeHMe IIOKa3aTeAell HanboAee 4acTO IpHUMe-
HsIeMbIX B TAPOAOHTOAOTMU MHAEKCOB — IAIUAASIP-
HO-MapIMHAABHO-aAbE€BOASIPHOIO (PMA) u napo-
pouTaspHOrO (PI) mMHAEKCOB, XapaKTePHU3YIOIUX
OOLIMPHOCTH ITATOAOTMYECKOTO IIPOLIeCCa, ero Xa-
pakTep u CTelneHb TshKecTH. B gacTHOCTH, 3HAUueHHs
PMA y manueHTOB, UMEBIIUX CPEAHIOIO CTelleHb
TspkecTH XI'TI, uepes 6 MecsirieB cOKpaTHUANCH B 5,9,
agepes 12 — B 12,3 pasa, TsDKeAyIo cTeneHb — B 1,6
Jepe3 6 u B 3 pasa yepes 12 Mecsies; mokasareau PI
y MalJUe€HTOB CO CPEAHEH CTeNeHbI0 YMEHbIIUAUCDH
B 2,4 pasa uepe3 6 uB 7,9 yepes 12 Mmecsies, y mary-
€HTOB C TsDKEAOM — I0KA3aTeAb B CPEAHEM CHU3UACS

B 1,6 pasa ciycTs 12 MecsleB mocae MpoOBeACHHOTO
A€YEeHUsL.

YuuThIBaACs TakKe M HHAGKC KPOBOTOUYHMBOCTH
(UK), KOTOpBIi1 OTpakaeT COCTOSIHUE COCYAHCTOM
CTEHKH — e€ [IPOHUIIAeMOCTb, CTAOUABHOCTb, IIAOT-
HOCTB, 8, CA€AOBATEABHO, I HHTEHCUBHOCTD BOCITAAH-
TeAbHOTO nporjecca. CrerneHb KpOBOTOYMBOCTH TKa-
Hell yMEeHBUINAACh OOAee 3HAYUTEABHO B OCHOBHOM
rpymie mpu cpasHeHnu 3HadeHui1 VK obenx rpymim.
Crycrs 12 Mecsi1ieB mocae Ae4eHus MOKa3aTeAH I10-
CAGAHEro OCHOBHOM I'PYIIIIbI OKAa3aAKCh HIDKE, YeM
KOHTPOABHOM: Y TIAIUEHTOB CO CPeAHel CTereHbIo
TsokecTd XI'TI — B 2,6, ¢ TSDKEAOM CTemeHbro — B 2
pasa. Bcé BplmeykazaHHOE IOATBEP>KAALT IIPOTHBO-
BOCITAAMTEAbHOE ACHCTBHE TOHHEABHOMN peBacKyAs-
pu3anuu.

Haxkosery, cTouT cka3aTb 0 TeYEHUH peIlapaTuB-
HBIX (BOCCTAHOBHUTEABHBIX) POL}ECCOB B TKAHSIX Ma-
poaonTa. [TocaepHne nporexasn 6oaee BbIpaXKEHO
y HAIJUeHTOB OCHOBHOM I'PYTIIIbI, YTO OIIPEAEASAOCDH
AUHAMUKOY M3MEeHEeHHUs TAYOUHbI ITAPOAOHTAABHBIX
KapMaHOB: 4epe3 6 MecsIleB II0CAe ACUEHHUS AAHHBIH
TIoKa3aTeAb yMeHbIIHACS y 60AbHbIX ¢ XI'TI cpepneit
CTeNeHM TSDKeCTHU B 2, a yepe3 12 — B 2,5 pasa, T4-
JKEAOM CTeneHH — B 2,4 u 2,7 pasza COOTBETCTBEHHO.
B xoHTpOABHOI Xe TpyIie 3HaYeHHs CHU3UAMCDH
B 1,6 u 1,3 (cpeanss crenens, crycts 6 u 12 mecs-
1eB), a Takxe B2 u 1,8 pasa (TsDKEAAs cTemeHb, 3a Te
ke BPEMEHHDbI'e IPOMEKYTKH).

Taxum 06pa3oM, IprMeHeHUe TPaHCMeMOpaH-
HOTO AMAAM32 QaHTHOMOTHKA M TOHHEABHON peBa-
CKYASIPH3aIlMM MTAPOAOHTA CTUMYAHUPYET KPOBOO-
OpaimeHre, 06AapaeT IIPOTUBOBOCIIAAUTEABHBIM
U perlapaTUBHBIM AeHCTBISIMH, YTO II03BOASIET 60Aee
3QPeKTUBHO ACUUTD TPYAHO IOAAQIOIIHECS TPaAU-
IIMOHHBIM METOAAM TePAIINHU BOCIIAAUTEABHbIE 3200-
A€BaHMA NMAPOAOHTA. MBI peKOMeHAyeM AAQHHYIO Me-
TOAUKY K HCIoAb3oBaHMIO. OHa pacmupsieT CeKkTp
HeMeAUKaMEeHTO3HBIX CPEACTB KOMITAEKCHOTO Aede-
HHS TIATOAOTUH TTAPOAOHTA U CYIIeCTBEHHO yAydIIIa-
€T ero KauecTBo.
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Abstract: In this article considered the present state of multi-storied large-pannel buildings energy
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Introduction

The object of this research is multi-storey large-pan-
el residential buildings operated in Tashkent. To assess
the specific energy consumption, as well as to save en-
ergy from the implementation of measures to improve
energy efliciency in buildings, 3 single-type multi-sto-
rey large-panel residential houses in Shayhontakhur dis-
trict, Ts-15 quarter of Tashkent were examined (two
4-section and one sectional with a different number of
apartments). All surveyed residential buildings in the
period of 2007-2011 years. As the most affordable
measures to ensure energy saving, they were equipped
with metering devices for hot, cold water and gas.

The Ts-15 quarter is built up mainly with multi-
storey residential buildings. We have chosen three
similar 9-storey large-panel residential buildings.
Figures 1 and 2 show the general view of the select-
ed houses. These houses were built in the eighties
(1970-1972) of the last century.

The reason for choosing these objects as an
object of research is that these houses have been
in operation for about 50 years and require capital
reconstruction in the coming years to meet the re-

quirements of the updated building standards for
heat protection [6]. The main characteristics of the
objects under study are shown in (Table 1).

In the houses there are mainly two and three-room
apartments. The total area of 2-room apartments is
52.10 m? and the three-room apartments are 63.4 m’.

Living space per person as a whole for selected
objects ranges from 14.4 m* to 15.5 m”.

Housing fund management in accordance with
the Law of the Republic of Uzbekistan “On home-
owners ‘associations”, is carried out by homeowners’
partnership (Shirkat).

To preliminarily determine the heat loss in the
house, temperature measurements were made in
the residential premises of apartments on the first,
middle and upper floors in the winter period. Also
measured the temperature of the air in the premises
of sanitary facilities, the premises of staircases (en-
trances). Temperature measurements were carried
out according to the standard method in accordance
with GOST. The results of air temperature measure-
ments in the multi-storey large-panel residential
house under study are shown in (Table 2).
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Figure 1. Residential buildings in the mahalla “Zhangoh” quarter C-15: a) house
number 10, view from the street. A. Kodiriy; b) house number 11, view from the yard

Table 1.— The main characteristics of the surveyed muilti-

storey large-panel buildings in Tashkent city

No.p/p House characteristics Indicators
1. Built year 1970-1972
2. Number of floors 9
3. Number of apartments 90 +90 + 54
4. total area 2505-5002.9 m*
S. Building volume 9049-16676 m*
6. Predominant exterior wall material reinforced concrete panels
7. Design (specific) heat loads of buildings ?hl(‘;g\_/\(f)sgs 0 Gcal/h (heating), 0.039-0.219 Gcal
g, | Theactual consumption of heat energy | )0 )6 ooy (heating), 291-1633 Geal (HWS)
by buildings

The measured air temperature in the premises

is compared with the regulatory requirements of
ShNK 2.08.01-05 “Residential buildings” [7].

Table 2.— The results of measurements of air temperature in the
studied multi-storey large-panel residential building

Ne Name of premises Calculated air temperature. °C (ShNK | Measured air tempera-
2.08.01-05) ture. °C
1. | Living spaces 20 (valid) 21-22 (optimal) Average 21
Combined lavatory 25
2. | Bathroom 25 18
San. Knot 18
3. | Staircase (entrance) 16 13

Note: The measurements were carried out in winter, the average outdoor temperature —110 °C
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According to the results of measurements and
observations of the state of the enclosing structures
of the walls adjacent to the stairwells, it was found
out that:

— indoors (residential, sanitary unit, kitchen,
etc.) adjacent to the walls of staircases measured air
temperature below regulatory requirements, which
indicates that significant heat loss occurs through the
staircase;

— Many premises of multi-storey large-panel res-
idential buildings adjacent to the walls of staircases
require additional thermal insulation of the walls.

The residential buildings sector is the largest en-
ergy consumer in the Republic of Uzbekistan. The
purpose of energy supply of residential buildings
takes more energy than the generation of electricity
or thermal energy.

Residential buildings account for [4]:

— 33% of primary energy consumption;

46% of final energy consumption;

60% of final heat consumption;

8% of final electricity consumption;

54% of final consumption of natural gas;

To determine the potential for improving en-
ergy efficiency in buildings, where it is possible and
appropriate to implement measures to reduce the con-
sumption of thermal energy for heating and hot wa-
ter, energy audit of multi-storey residential buildings
surveyed was conducted on the following indicators:

1. The actual specific consumption of thermal en-
ergy for heating 1 m2 of the total area of the build-
ing. This indicator allows you to identify buildings
with the maximum potential for improving energy
efficiency in the implementation of energy-saving
measures in heating systems and in improving the
thermal protection of enclosing structures.

2. The actual specific consumption of thermal
energy for hot water, reduced to 1 m2 of the total
area of the building. According to this indicator, you
can identify buildings with the maximum potential
for improving energy efficiency when implementing
energy-saving measures in hot water systems.

In assessing the measures that result in the saving
of electrical energy, tariffs were used for the popula-
tion in 2015-2016.

In the EU, electricity consumption per 1 m2 var-
ies from 30 kWh in Romania. In Russia, it is equal to
41 kW-h, and in the multi-storey large-panel residen-
tial buildings we examined, from 36 to 45 kWh per
1 m?/year. The reason for the increased power con-
sumption is perhaps the use of incandescent lamps,
and not energy efficient.

The reasons for excessive heat consumption
are low thermal protection of enclosing structures
and increased heat loss through walls, roofs, bal-
conies, stairwells, not hermetic seams, etc. This
is due to the fact that these residential buildings
are built according to building standards of the
Soviet period that do not take into account energy
saving issues.

Improving the energy efficiency of the exist-
ing housing stock requires measures for additional
weatherization of their external enclosing structures
at least up to the second level of thermal protection
[6]. The introduction of experience in external wall
insulation to the Uzbek practice is hampered by the
fact that most of the effective thermal insulation
materials on the construction market are not well
adapted to the natural and climatic conditions of our
country, and there is no information on their durabil-
ity.Therefore, the task of further work is the analysis
and study of thermal insulation materials presented
on the market of the Republic of Uzbekistan, the def-
inition of their quality indicators, the development
of new materials with improved properties and the
development of its own production base.

Conclusions:

1. The study of the microclimate parameters of
the premises of residential buildings allowed to es-
tablish that the air temperature in the premises of
sanitary facilities and the staircase is 3-7 °C lower
than the allowable values. The reason for this devia-
tion of the calculated temperature is significant heat
loss in the premises.
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2. The results of the energy audit of a multi-storey
large-panel residential building in terms of electricity
consumption showed:

— in the surveyed residential buildings, electric-
ity consumption per 1 m” from 36 to 45 kWh per
1 m*/year;

— the average actual specific heating consump-
tion is 0.062 Gceal / m?;

— average actual specific consumption for hot
water supply is 0.098 Gceal/m?;

3. Improving the energy efficiency of the exist-
ing housing stock requires measures for additional
weatherization of their external enclosing structures,
with the application of modern eflicient insulation
materials.
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O NPOBJIEME PEKYJIbTUBALUU TEXHOINEHHO-
TPAHCPOPMUPOBAHHbIE 3EMJIN ABLLUEPOHA

Annoranms: B cTaTbe IPUBOAMTCS CBeACHUE O HACYIIHBIE IPOOAEMBI TeXHOT€HHO-HAPYyIIeH-
HbIX 3€MEAb, B CBS3U C AOOBIYaMH HeTera3oBble M APYTHMH IIOAE3HBIMH MOA3EMHBIMH PeCypCcaMu
ArmnrepoHa, a TakoKe AA€TCSI TEXHOAOTHHU, METOABI TEXHHYECKON 1 OMOAOTHYECKON PeKYATHUBAIIUH
TEXHOT€HHO-TPaHCPOPMHUPOBAHHBIX 3eMeAb AIIIEepOHa.
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KaroueBbie cA0Ba: pexyabruBanys, HedrereHes, TpancGpopmariist, ONTyMU3aLus, 00Iepacpo-

CTpaHeHHbIe [TOAe3HbIe PeCYPChI, Ma3y THO-OUTYMOHAHBII IIOKPOB, TAOAOPOAYISL

B HacTosmee BpeMs 3eMeAbHbIE MAOIAAH ATIIITe-
JPOHCKOTO IIOAYOCTPOBA, IIOABEPIIIHeCs 3aTPSI3HEHUIO
HeTbIO U APYTHMU OTXOAAMH, AOCTHTAIOT AO 33.3 ThIC.
ra. HecMoTps Ha TO, 4TO HEPTb M ra30KOHAECHCAThI
AOOBIBAAVICH TAYOMHHO-HACOCHBIM CIIOCOOOM, HX AO-
OBI4a BCEIAQ COIPOBOXKAAAACH TEXHOTEHHOM TPAHC-
PopManuesi, B pe3yAbTaTe 4ero B pa3AM4HOM CTelle-
HU 3arpsi3HeH IIAOAOPOAHDIH caoi mousbl. Ha mecte
OBIBIIMX MIPOAYLIUPYIOIIHMX YTOAMM C TIAOAOPOAHBIMU
cepo-6ypsIM U cepo-OyphIME OpOLIAeMbIMH [I0YBa-
MU 0OpPa30BaANCh TEXHOTEHHbIE 9AeMEHTHI peAbeda
(gaAb1, 6yTpbl, BIAAMHDI X KAPMAHbI), IOKPHITbIE Ma-
3yTOM, 6UTYMOM, OYPOBBIMHU IIAAMAMHU U CHABHO MU-
HepPaAM30BaHHBIMU IIAACTOBBIMH BOAAMU.

3a BpeMsl 9KCIAyaTallud HePTSIHBIX CKBAXKHH,
KOAUYECTBO HePTEIIPOAYKTOB, IOCTYIAIOMUX Ha IT0-
BEPXHOCTD IT0YB OBIAO TaK BEAUKO, UTO U3 HeTeIpo-
AYKTOB 00pa30BaACs Ma3yTHO-OUTYMOT€HHBIH CAOM
PasAMYHON TOAIUHBL B pesyabrare aroro, mo Bceit
TepPUTOPUH HePTeIPOMBICAOBBIX 3eMeAb ATIIIEPOH-
CKOTO ITOAYOCTPOBa 00Pa30BAAUCD HeTereHHbIE I0-
4BBI, HA AOATUIl CPOK MOTepsIBLINe OHHOAOTHIECKYIO
IIPOAYKTHBHOCTb.

BrIsIBA€HO, YTO yCIIEIIHOE pelleHre IPoOAeMsI,
CBSI3aHHOM C peKyAbTHBallMeill HepTe3ar psi3HeHHbIX
3eMeAb, B 0OABIIIel CTeTIeHH 3aBUCUT OT pa3paboTKu
TUIIOAOTMYECKOM KAACCUPUKALIMK HePTEIIPOMBbIC-
AOBBIX 3eMeAb AIIepOHCKOTo moAyocTposa. Ha
OCHOBe COOpPAaHHBIX MHOTOYHCAEHHBIX HCCAEAO-
BaTeAbCKHMX MaTepHUAAOB HaMHU Oblaa paspaboTaHa
TUIIOAOTHYECKasi KAACCUPHUKAUsI OpOCOBBIX He-
¢TenmpoMbICAOBHIX 3eMeAb. B ocHOBe mpepaarae-
MO KAACCUPHUKAITUH AeKUT HOBBIN MOp{OreHeTH-
YeCKHI IIOAXOA 1 YAOOHAsI CHCTeMa TAKCOHOB — THII,
MIOATHII, POA. AASL ICHOTO IPEACTaBACHHS KAACCH-
¢uKaruy 6pOoCOBBIX HEPTEIIPOMBICAOBBIX 3€MEAD
U yAOOCTBa ee MCIIOAB30BAHMS CII€IJHAAMCTAMU
TAKCOHbI NHAEKCHPOBAHHBI OyKBEHHBIMH U IH¢-
poBbiME 0603HaYeHUSIMH [4].

Vcxoast U3 BBINIEM3AOKEHHBIX 000CHOBAHHbIX
coobpaxkeHHil, OpOCOBble HePTEIPOMBICAOBBIE
3eMAH AIIepOHa 110 TeHeTUKO-MOPPOAOTHIECKIM
Y TEXHOT€HHBIM OCOOEHHOCTSAM ACASTCS Ha 3 THIA
6 moATHIIOB U 17 BUAOB 3arpsi3HeHHUs € 00IIel Ao-
maAbi0 9258.5 ra, He BKAIOYAsI HEKOTOPbIE YaCTUYHO
HapylIeHHble TEXHOTeHHbIe 3eMAH (0koAO 24.1 Ta).

B AQHHPBIF MOMEHT CaMBIM 3AOCTHBIM M3 3arpsi3-
HEHHBIX BUAOB SIBASIFOTCS:

A-T-2 (SeMAI/I 3aMa3ydeHble CpeAHeMOH.IbI/Ie),
A-1-S (3eman 3amasyuenbie Momuble), A-1-4 (3em-
AU 3aMasyyeHble cBepxmoninbie), A-H-7 (semau 6u-
TYMHU3UPOBaHHbIE CPEAHEMOIIHbIE ITePHOANYECKH
yBaakusemble), A-TI-8 (3eMAU 6UTyMU3MPOBaHHbIE
MOIIHbIE IEPHOAMYECKH YBAXKHseMble), B-1-3 (3em-
AY 3arpsi3HEHHBIE U IIOKPBIThIE TAYOHMHHO- CKBaYKUH-
HBIMH TOPOAAME MoInHbIe ), B-1-4 (3emMan 3arpssuen-
HbIe 1 HOKPI)ITbIe I'AY6I/IHHO-CKB3>KGHHIJIMI/I HOP OoAaAMHU
CBerMOH.[HbIe). CoraacHO TaOAMYHBIM AQHHBIM IIAO-
IaAb 9THX BUAOB cocTaBasieT 3340.9 ra. Hexoropeie
$H3MKO-XUMHUYECKYe TIOKA3aTeAN STUX BUAOB 3arpsi3-
HeHUs IPUBEAEHbI B IIPEACTABACHHOI HIDKe TabAuIIe.

W3 npeacTaBAeHHBIX TOKa3aTeAeH TapaMeTPOB
CTAaHOBUTCS SICHO, YTO MCXOAHbIE HOPMAABHO-Pa3-
BUTbIE ITOYBbI (cepo-6ypb1e), pacnpocTpaHeHHbIe
Ha TePPUTOPHUH HePTAHBIX IPOMBICAOB AMIIepo-
Ha B BBICOKOII CTeIIeHHU IOrpebeHbl U MPOMUTAHBI
HepTenpopykTamu. 1o BupaM 3arpsisHeHus Mo1n-
HOCTb Ma3yTHO-OUTYMHOTO CAOsI KOAeOAETCS B IIpe-
Aerax 10-25 cM, a rAyOuHA IPOHUKHOBEHUS He-
$TenpoAyKTOB MPOPUAS MOUYB AOXOAUT A0 150 cMm,
a B HEKOTOPbIX MecTax O6oapure 150-250 cm. Ma-
3yTHO-OUTYMOHAHBII IOKPOB IPEACTABASIET COOO
ac$aAabTHO-TECTOOOPa3HbIe MACChl KOPUIHEBOTO
1BeTa. B coctaBe MasyTHO-OUTYMOUAHOrO MOKPOBA
IpenMyIeCTBeHHOEe MEeCTO 3aHUMaeT MACASIHCTO-
CAOMCTbIE COGAUHEHHS, 1 OHH XOPOIIO PAacTBOPSI-
10Tcs1 B OeH3oae. ITo Bcemy mpoduaio copepkaHue
HePTepOAYKTOB KoAeOAeTCs B cpepHeM 10-46%.
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Hawnb6oapinee xoanuecTBO HeQTEIPOAYKTOB CKOH-
IJeHTPUPOBAHO Ha ITIOBEPXHOCTHOM CAO€ IIOYBHI.
Coaepxanne HepTEIIPOAYKTOB B HIDKHEM ITPOPH-
A€ TIOYB B 3aBUCHMOCTH OT I'PAaHyAOMETPHUYIECKOTO
COCTaBa MOCTENIEHHO YMeHbIIaeTCs. YpPOBEeHb MU-
IPaIfJMOHHOIO CBOMCTBA HEPTEIPOAYKTOB 3aBUCHT
OT BAQXHOCTHU U I'PAaHYAOMETPHYECKOTO COCTaBa.
IIpu yBeArueHUU COAEP>KAHMS TAUHUCTHIX $pak-
UH (< 0.01 MM) Y BAQXXHOCTH I10YB, MUTPaLMOH-
HbIe CIIOCOOHOCTU HePTEIPOAYKTOB BHHS3 I10 IIPO-
$uAI0 YMEHDBIIAIOTCS, HO IIPH 3TOM COAEpKaHUe
IIOTAOII@HHBIX HePTEIIPOAYKTOB B MpOodHUAe IT0YB
yBeanunBaere. IToaTomy, B BepxHeM caoe IOYB, TAe
IPAaHyAOMETPUYECKHUI COCTAB TsDKeAee, CoAepIKa-
HHe ITOTAOIeHHbIX HePTEeIPOAYKTOB BbICOKOE, B pe-
3yAbTaTe 4ero Ha IOBEPXHOCTH [I0YB 0OpPa3oBaACs
Ma3yTHOe-OuTyMoreHHsiit caoit. Hapsiay ¢ arum
Ha 3HAYUTEAbHbBIX TEPPUTOPHUAX ATIIEPOHA IIOYBHI
3arpsi3HEeHBI TAy OMHHO-CKBR)XUHHBIMH IIOPOAAMH —
OypOBBIM IIAAMAMHU. DTHU LIAAMBI IIPEACTABASIOT CO-
6011 OTBaABI, 0Opa30BaBLINECS IPH OCAKACHUH AO-
OpIBaeMOil HepTHU B 3eMASIHBIX aMbapax co BpeMeH
Bropoit MupoBoit BoiiHb. OHM COCTOST U3 IecKa
U CyIlecH CMeIIaHHO! TAMHBI, IPOIUTAHO — HedrTe-
IIPOAYKTaMHM. COAGP)KaHI/Ie B Hell pU3NIeCKOM TAUH
He npesbimaeT 32%. IloaToMy oHM Aerko pasayBa-
IOTCS BETPAaMU U YHOCSTCS AAAKO OT HCTOYHUKA
B OKpy>katomyio cpepay. CopepikaHue NMpPOIMUTaH-
HBIX B Hell HeTeNpOAyKTe Pa3AUYHOE U COCTABAS-
er 5-32%. Ocob0oe 6ecroKONCTBO BBI3BIBAIOT 3aTO-
IIAeHHbIe HeTeITPOMBICAOBBIMU CTOUYHBIM I' BOAAMHU
3eMAu. B HacTosmee BpeMs ux naomapb Ha Amie-
poHe 60aee 2.5 Thic.ra. DTU BOABI CHABHO MUHepa-
AM30BaHbI U COAEPIKAT 3HAYUTEAbHOE KOAUYECTBO
HedTrenpoaykToB. CopepkaHKe AeTKOPaCTBOPHMOM
COAH I10 IAOTHOMY OCTaTKy 60aee 50 r/y. A copep-
>KaHue HePTeIPOAYKTOB AOXOAUT A0 173 T /M3,
PesroMupys BbllIecKazaHHOE, MOXKHO CKa3aTb,
4TO 3arpsi3HeHHe II0YB CIIOCOOCTBOBAAO CHIDKEHHIO
OHOAOTNYECKON MIPOAYKTHBHOCTH IIOYB AO MHHH-
MyMa. B cBsi3u ¢ 9TUM U3 060pOTa UCIIOAB30BAHMS
OBbIAU BHIBEACHDI 3HAYUTEABHbIE ITAOIAAU 3€MEABHbIX

yroauii. Kpome Toro, B HacTosIee BpeMs, 3TH 3eMAU
OTPHUIIATEABHO BAUSIOT Ha 9KOAOTHIO OKpPY>Karomlei
cpeasL. IToaTomy Heo6X0AMMO pa3paboTaTh TEXHO-
AOTHIO OYMCTKHU IIOYB OT HEPTEIIPOAYKTOB C IIEABIO
BOCCTAaHOBAEHHSI OHOAOTUYECKOM IPOAYKTUBHOCTH
HeTe3arpsi3HeHHBIX 3eMeAb ITyTeM TeXHUYeCKOM
U OHOAOTHUYECKO PeKYABTHUBAIIUHL

BcaeacTBue AOATOCPOYHOM 9KCIIAYaTAL[UU Pas3-
AWYHBIMU CIIOCOOaMU HeTSIHBIX 1 Fa30BBIX MECTO-
POXAEHUIT U3y4aeMOr0 0ObeKTa CAOI ITOYBBI IIOA-
Bep)KeH TeXHOTeHHOMN TpaHCPOpPMaIlMM U IIHAIOCH
K 9TOMy 3arpsis3HeHuio Hedpreorxopamu. Ha ecre-
CTBEHHBIX U HCKYCCTBEHHBIX IIOHIDKEHHSAX U YaAAX
06pa3soBaAKCh 03epa, UMeIoIIye MOCTOSHHBIE BO-
anpie (oxoao 220) sepkaso. M3-3a paspaboTku MHO-
FOYHCAEHHBIX Oy POBBIX CKBOXKHH U COOTBETCTBEHHO
9KCIIAyaTaL[UK MX HA TAOIAAU 60Ae 3,3 ThICSYa reKTa-
pax B TedeHuu 170 AeT 3eMEABHBIX YTOAMI IOAOOHBIX
€CTeCTBEHHOMY AQHAIIA(TY OCTAAOCh OYeHb MAAO.

HccaepoBaHMAMU BBIIBA@HO, UTO IPOIIECC aH-
TPOIIOT€HHBIX HAarpy30K Ha IIOYBEHHBIN IIOKPOB
COCTOUT U3 3-X OCHOBHbBIX PaKTOPOB: 9KCIIAyaTaLU-
OHHBIE PaOOTBHI, Pa3AUB HePTEIPOAYKTOB BO BpeMs
PEMOHTHBIX PabOT U TAyOMHHO-CKBaKHHHbIE IIOPO-
ABI, OCa>)KA€HHBIe HepTEHOCHBIMHU BOAAMH, CTEKAl0-
MU 13 6y pOBbIX CKBOXXHH. 13-32 9THX IIpOIieccoB
Ha CPaBHUTEABHO MAAOM 3€MEAbHOM Y4YacTKe BO3-
HUKAO 60Aee 355 KOHTYPOB C PasAMYHBIMU KOHU-
T'ypalusIMU ¥ AaHTPOTIOTeHHBIMH CAOXKEHUAMHU. AeAo
B TOM, YTO Ha IOBEPXHOCTH ITOYBbI, PACIIPOCTPAHEH-
HBIX Ha 3THUX KOHTYPaxX HAKOIMAeHBI HeQTEOTXOADI
B BHAE MAaCASHHCTO — CMOAUCTHIX Bemects (MCB)
MOIIIHOCTBIO A0 20 cM.

CopepxaHne U 3amachl HeQTENPOAYKTOB Ha-
KOIIAGHHBIX Ha IIOBEPXHOCTH IIOYB, COCTABASIOT
10,5-40,0% nau 231,0-880,0 T/ra. Kpome Toro, Ha
HCCACAYEMOM 3eMEAbHOM yYacTKe HMEIOTCS OCTAHKH
MHOTOYHCAEHHBIX 3aTAyIIEHHBIX OyPOBBIX CKBOXXUH
U3 JKeAe30 — OeTOHHBIX KOHCTPYKIIUI, CO3AQ0IIue
cepbe3Hble Oapbepsbl IIPH IPOABIDKEHUH aBTOTPAK-
TOpPHbIX MexaHu3MOB. Ha raomaau B 1 kM* UX KOAU-
yecTBO A0X0AUT A0 100 1 60aee.
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AAst onpeaeAeHNs apeasa pacCIIpOCTPaHeHHH CTe-
NIeHH 3arpsI3HeHUs HePTEIIPOMbBICAOBBIX 3€MEAb AAH-
HOTO Y4acCTKa OBIAO IPOBEAEHO KPYIHOMACIITAOHOE
HccaepoBaHMe. B xoae MccAeAOBaHUS BBIIBACHO, YTO
TAQBHBIM COPOEHTOM 3arps3HSIOMUX BEIJeCTB SIB-
AsleTcsl TI0YBa, TOYHee ee TBepaas $asa, B TO BpeMs
KaK II0OYBEHHO-TPYHTOBbIE BOABI BBHIIIOAHSIOT QYHK-
IIUIO AMCIIeTYepa MeXAY TBepAOH $a3oil U BceMH
OCTaAbHBIMU KOMITOHEHTaMU OKPY>KaloIlleil CpeAbl.
[8]. Hedtp 1 HePpTEmpOAYKTBI, TONABIINE B II0YBY,
B 3aBUCHMOCTH OT I'PAaHyAOMETPUYECKOTO COCTaBa
U BAOKHOCTH BIIMTBIBAIOTCSI, TO €CTh COPOUPYIOTCS
BepXHHMM FOPU30HTAMHU II0YBbI 1 OAHOBPEMEHHO IT0A-
BEPraloTCs HHTEHCUBHOMY BO3AEHCTBUIO BHEITHUX
areHTOB, CIIOCOOCTBYIOIIUX HX Pa3AOKeHHIO, MH-
HepaAM3aluu U T.A. Bece aTu mporeccst AOHbI 1po-
HCXOAUTD B Ma3yTa — OUTYMOHAHOM CAO€, OpPMU-
pyoleMcs Ha IIOBEPXHOCTH HOPMAABHO Pa3BUTHIX
CepO-OypPhIX IMOAYITYCTHIHHBIX AETKOCYTAMHHCTBIX
o4B. I To HeKOTOPBIM COOOpakeHHIM ITH TPAHCPOP-
MHpOBaHHbIE I0YBbI HA3bIBAIOT «HePTereAOreHHbIe
noyBaMu>. [J0CKOABKY B BepXHHIX CAOSIX TOYBEHHbIE
arperarsl 1 MeXaHH4YeCKHe JAeMeHThI AACOpOHpOBa-
HbI TOBAPHOI HEPTHIO U BCAEACTBHE 3TOIO BOZHUKAH
HeTereHHbIe 00PA30BAHMS PA3ANYHON MOITHOCTH.

MccaepoBaHMSMY BBIIBA€HO, YTO BOCCTAaHOBAE-
HHe OHOIPOAYKTUBHOCTH 9THX 3eMeAb He IIPEACTaB-
AsileT 0c000 TPYAHOI NMPOOAEMBI, €CAH MOIJHOCTb
abcopOupoBaHHOI HePTH BEPXHHIX AKKYMYASITUBHO-
TYMYCOBBIX TOPU30HTOB IIOYB M Ma3yTa -OHUTyMOUA-
HbIH CAOs1, OPMUPYIOIErocs Ha IOBEPXHOCTH IIOYB,
He npesbimaer S0 cm.

AAsL 9TUX IjeAeit ObIA BBIOPAH MHAOTHBIH YYaCTOK
(0,5 ra) 1 Ha 9TOM y4acTKe IPOBeAEHA TEXHUUECKAs
U OHOAOTHYECKAsI peKYABTHBALIUSL

Ilepes peKyABTHBALIOHHBIMU paboTaMu OBIAU
IPOBEeAEHBI U3BICKATEABHbIE PaOOTBI, B XOA€ KOTOPBIX
OBIAY U3y YeHBI HEKOTOPBIE PUIUKO-XIMITIeCKIE CBOM-
cTBa HeTe3arpsA3HEHHbIX 10YB Ha THAOTHOM yJacTKe.

B nedrerenrom caoe (0,50 cM) 6bIAM H3yUeHBL:
IPaHyAOMETPUYECKUI COCTaB (< 0,01mm, 22,05%),
coaepKaHue abcOpOUPOBAHHBIX HePTEIIPOAYKTOB

(19,9%), rymyc (1,12%), moraoIeHHble OCHOBAHHUS
(13,67 mr/axit), kap6orarrocts (18,79%), peaxuus
cpeant (pH-8,5), mutareantsie arementst (N-70.0,
P-25,0, K-230,3 mr/xr).

CoraacHO STMM AAQHHBIM, OBIAM COCTaBAEHDI
IPOEKThl TEXHHYECKOTO U OMOAOTHYECKOTO JTara
pekyabruBanuu. Ha TexHudeckoM aTare 6bIAY Ipy-
MeHeHbI TEXHOAOTHH CIIOCOOCTBYIOIIME Pa3AOKe-
HUIO ¥ MHUHEPAAU3AITUH MACASTHHCTO CACOAHCTHIE
semectso (MCB). Ha 0CHOBaHHH 3TUX TeXHOAOTHIX
MCB, 3amacsI KOTOpPbIX Ha TAy6uHe S0 M AOXOAST
A0 1343,0 T/ra OBIAK CMEILIAHBI C ADYTUME OPTaHHO-
MUHEPAaAbHBIMU HHI' PEAEHTAMHU U CO3AAHBI pepMeH-
TaTUBHBIE CAOSI MOITHOCTBIO 0-30 cM., a Ha rAyOuHe
30-50 cm mpousBepeHO prixaeHue. B kagecTse opo-
CUTEABHBIX BOA OBIAM HCIIOAB30BaHbI OYHMIIEHHbIE
KaHAAU3AIMOHHbIE BOABL

A\aHHBIE TEXHOAOTUYECKHE OIlePALIMH OBIAY IIPO-
A€AAHBI B Te4eHHe 3 ropd. DTO IPUBEAO K TOMY, YTO
copepkanne MCB 6p1A0 MeXaHUYECKU CHIDKEHO
€ 19,9% A0 6,8%, 1 B peKyABTUBALIMOHHOM CAO€ OBIAU
CO3AQHBI OAATOIPHUATHDIE GPHBUKO-XUMUYECKHE YCAO-
BHS AAS HOPMAABHOTO IIPOTEKAHHSI OMOXHMHIECKUX
IpoLeccoB. AAsI CO3AQHHS IPOOHBIX YCAOBHI, CIIO-
COOCTBYIOLIUX AKTUBU3ALIIU AESITEABHOCTHU YTAEPOA-
HO-OKHCASIFOIIUX OaKTepuil, B peKyAbTHBALIMOHHBII
CAOT1 OBIA BHECEH CBEXHIT HABO3 C MYABYHL.

3a 9T0 BpeMsi OBIAU IIPOBEAECHDI OHOXUMITIECKIE
U OHOMeTpHYecKre HaOAIOACHS Hap PEKYABTHBALIU-
OHHbBIM (pepMEHTATHBHBIM) CAOEM U GbIAO BbLIBACHO,
4TO 3a epHOoA HabAroAeHHs copepskarre MCB 6b1a0
CHIDKeHO ¢ 6,8% A0 3,14%. ITpu aToM cTeneH» MuHepa-
Auzanuu cocraBuaa 53,71%. 3a cyer MUHepaAu3aluu
MCB coaepsxaHue TyMyca MoBbICHAOCH ¢ 1,12% Ao
3,64%. Yposenb papuanyuu cHu3uAcs ¢ 50,5-68,0 Mmm
penrreH/4ac Ao 7-12 MM peHTreH/vac.

Hapsipy ¢ usydeHueM akTUBHOCTH OHOXUMUYe-
CKUX IIPOLIECCOB OBIAY TPOBEACHDI HAOAIOASHIS HaA
CaMOPACTYIUMU THOHepHbIMH (3¢ eMepHbIMH) pac-
TeHUSIMU. B pesyabrate HabAIOA€HUIT OBIAO BBISIBACHO,
4TO B ITEPBBIH I'OA PEKYABTHUBAIIMU 3aPOCAH THOHEP-
Hble pacTeHus, Takux Kocrep kpacHeromuii —3epHa
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Yusers, I1aeBea sxectkuit — Lolium rigidium, u Tupm-
¢eabpust Hirschfelia incana, ygactke aTu camopac-
TYILIVe BSAMCTbIE PACTUTEABHbIE BUABI OOPa30BaAK
comkHyTOCTH 45,0-80,0%. 11 ypO>KaltHOCTb B BO3-
AYLIHO-CyXOM COCTOSIHMU cocraBuaa 10,2 11/Ta,
a B 2006-M ropy 6,8 11/ra. CHIDKeHMe YPOXKANHOCTH
TpaBocTost B 2006 roay 6BIAO CBSI3aHO C MAABIM KO-
AMYECTBOM aTMOCEPHDIX OCAAKOB B BETeTAI[IOHHOM
HepuoAe. YPOXKalHOCTb e€CTEeCTBEHHOTO TPABOCTOS
3apacTaoIUX B HOPMAABHO PAa3BUTHIX IIOYBAX 33 ITH
TOABI COCTAaBHAA COOTBETCTBEHHO 2,4, 5,6 1 3,3 11/ra.

CoraacHo pesyabraTaM IpUBEACHHbIX HCCAEAOBA-
HHI MOXXHO IIPHUHTH K BBIBOAY, UTO C IPHMEHEHHEeM
paspaboTaHHOI HAMU TEXHOAOTHUH IO PEKYABTHBA-
1Y HePTeIP OMBICAOBBIX 3eMeAb AIIIepOHA MOXKHO
AOOHTBCSI BBICOKHX Pe3YAbTATOB, IIPU CO3AAHUU BbI-
COKOIIPOAYKTHBHbIX arpOAAaHAIIAdTOB [S].

A 1IpH BOCCTaHOBAEHUH IIPOAYKTHBHOCTH KaMHe
AOObIBaeMble KapbepHbIX BBIEMKAX U X OTBAAAX IIPH-
MEHSIAKCh HHbIe METOABI peKYABTUBAITHHU. 3A€Ch B OC-

HOBHOM ITPUMEHSIAUCH METOABI 3aCBITKe KapbepHbIe
BbIeMKHU OTBAABHBIMH OTXOAAMH C IPUMeHEeHUeM I10-
BEPXHOCTHOTO BbIPAaBHUBAHHE H B IIOCACAYIOIUMU
aTarle BHECEHUHU OPTraHa — MUHEPAAbHBIE YAOOpeHHIL.
Ha naanupyeMbIM yuacTke ObIAH IOCAKEHbI AOXOBBIE
U MACAMHHBIE KyCTapPHHUKU ¥ OHU XOPOIIO 32PacTaAU
B yCAOBHSIX opomreHue. Ele OAOXKUTeAbHbIE 0OXKHAQ-
eMble pe3yAbTAThI IOAYYAEeTCs TOTAQ, KOTAQ B HadaAe
GHOAOIMYECKOTO ITAIle PeKyABTHUBALIMY HA [IAQHUPY-
eMble YYaCTKU IPUMeHseTCs BHeCeHHe GU3HOAOTH-
4eCcKOe YUCThIe YAOOpEeHNUrl B COOTBETCTBYIOIIIMH
A03aMU. DTO MEPOIPUSITUSI HEOOXOAUMO, IIOTOMY
YTO OTBAAbI CAO’KEHHbBIE U3 U3BECTHSIKOBbIE OTXOADI
MMEIOT TIOBbIaeMble KUCAOTHbIe (pH-8-9 1 unoraa
AO 10) peaxnuu. [Tocae ocymecrsaeHne Meponpus-
THS II0 BHECEHUE AQHHOTO YAOOpEHUsI B TOYBEHHO-
TPYHTOBOI'O CpeAax BO30OHOBASIIOTCSI OMOXHMUYe-
CKHe IPOILIeCCOB IT0 CUHTe3MPOBAHUIO ITUTATEAbHbIE
9AeMEHTHI HeOOXOAUMBIME AASL HOPMAABHOT'O Pa3BU-
THS BBILIIEYKA3aHHBIX KYABTYPBbL
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Abstract: the article presents the results of theoretical research and computer simulation of com-
posite transistors made of a semiconductor material with the same of the forbidden band. To study the
volt-ampere characteristics of such composite transistors, an interactive computer simulation program
was developed in the programming environment of Delphi-6. It is shown that the proposed transis-
tors make it possible to improve manufacturability when it is manufactured industrially. The proposed
composite transistors are designed for the final cascades of power amplifiers, radio transmitting devices.
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TEOPETUYECKOE UCCJIEAOBAHUE U KOMIbIOTEPHOE
MOAEJINPOBAHUE COCTABHbIX TPAH3UCTOPOB,
M3roTOBJIEHHbIX U3 NMNOJTYNPOBOAHUKOBOIO MATEPUAIJIA,
C OAUHAKOBOW LULUPUHOW 3AMNPELLEHHOW 30HbI

AHHOTa].II/I}I: B CTaTb€ IIPUBEACHDI PE3YADPTATDBI TEOPETHUIECKOTO NCCACAOBAHI H KOMITbIOTEPHOT'O
MOAEAMPOBaHI COCTABHBIX TPAH3UCTOPOB, U3TOTOBACHHDIX 3 IIOAYIIPOBOAHHKOBOT'O MaT€pHaAa C OAH-
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HAaKOBOH IHHPHHOﬁ 3anpemeHH01?1 30HBbI. AASI NCCACAOBAHI BOADT — aMII€PHbBIX XapaKTEPUCTHUK TaKHX

COCTaBHBIX TPAH3UCTOPOB pa3paboTaHa AUAAOTOBAsI KOMITBIOTEPHASI MOACAUPYIOIIAs IPOrpaMMa B cpe-

Ae nporpammupoBanust Delphi-6. ITokasano, 4o mpessaraemplie TPaH3UCTOPDI IIO3BOASIIOT ITOBBICHTb

TEXHOAOTHUYIHOCTD ITPU €T0 IIPOMBIIIA€HHOM H3IOTOBACHIH. HPGAAOXCGHHI)IG COCTaBHbIE TPAH3UCTOPbI

IMpEAHAZHAIEHDI AASI BBIXOAHDIX KACKAAOB YCHAHNT eAer MOIJHOCTH PpaAHOIIEPEAAIOIIX YCTPOﬁCTB.

KaroueBbie cA0OBa: IOAYIIPOBOAHHKOBbIE MAaTEPHAABI C OAMHAKOBOM IMIMPUHOM 3alpeleHHON

30HbI, COCTaBHbI€ TPAH3UCTOPDbI, BOADPT — aMII€PpHA XapaKTEPHUCTHKA, CpE€AA IIPOTPaMMUPOBAHNA

Delphi-6, BIxOAHbBIE KaCKAABL, YCHAUTEAN MOIJHOCTH, PAAHOIIEPEAAIOLIHE YCTPONUCTBA, GYHKIIHO-

HaADbHbBIE Y3Abl PAANOTEXHUYIECKHUX YCTPOﬁCTB.

IToAyIIpOBOAHHKOBbBIE IPUOOPHI M PYHKIIHO-
HaAbHBIE Y3ABI PAAMOTEXHMYECKUX YCTPOMUCTB II0-
CTOSIHHO COBEPIIEHCTBYIOTCS, T.€. HAXOAATCS B IIPO-
1ecce MopepHM3anuu. IIpu aToM BaXkHO cOXpaHATD
€AMHCTBO HAy4YHOTO IOAXOAA K IIPOEKTUPOBAHHUIO
IIOAYIIPOBOAHMKOBBIX YCTPOMCTB. B yactHOCTH, ak-
TYAaAbHBIM SIBASIETCS HUCTIOAB30BaHHE HOBBIX ITOAXO-
AOB 1 METOAMK IIPOEKTHP OBaHMSL.

OcHoBHbIe MapaMeTpbl TPAH3UCTOPHBIX CXeM
CHABHO 3aBHCAT OT BHENIHMX BO3MYIAIOMIMX BO3-
AericTsuil. K HIM OTHOCSTCS HI3MeHEeHUS HaIIpsDKe-
HUs IUTAaHUs, CONMPOTUBACHMS HarPy3KH, TEMIIepa-
TYPpbI U T.1I. BHemHNe Bo3MyIeHus, U3MeHsa TOKH
IIOKOSI, BRIBOAAT YCTPOMCTBO U3 3aAAHHOI'O PeXU-

K
b
G |/] VT1
VT2 VT3
3
0
1 0
a)

Ma paboTbL. ITO 0COOEHHO OMACHO, TAK KaK MOXeET
BBIBECTH TPAH3HCTOP B HEAMHEHHYIO 00AACTD ero
XapaKTePUCTHK, YTO BbI30OBET yBeAHueHHe K03 PpPu-
IJMeHTa HeAMHeNHbIX HCcKaxeHHH. 1o aToit mpuyn-
He BOIIPOC CTAOMAM3AIIMU PeXUMA ITOKOS SIBASIET-
Csl OAHUM U3 TAABHBIX IIPH CO3AQHUU aHAAOTOBBIX
ycrpoiicrs [1].

Cxema coCTaBHOTO TPAH3UCTOPA, U3TOTOBACHHO-
IO U3 MOAYITPOBOAHMKOBOTO MaTe€pPHaAa, C OAUHAKO-
BOM MIMPHUHOM 3aIIpeleHHOM 30HbI IIPEACTaBACHA Ha
(puc. la). Tpansucropst VT | + VT, H3roToBaeHs!
U3 TIOAYTIPOBOAHUKOBOI'O MaTe€pHaAa C OAUHAKOBOM
IIMPUHOM 3alIpeleHHO M 30HbL. B kasecTBe 6a30B0ro
MaTepraAa UCIIOAb3YeTCsl, B OCHOBHOM, KPEeMHHI.

3

0)

PucyHok 1. Cxema cOCTaBHOIO TPAH3UCTOPA, U3roTOBJIEHHOIO U3 MOYNPOBOAHNKOBOIO
MaTtepuana, C 0QMHAKOBOW LUMPUHOM 3arnpeLL,eHHON 30HbI a) 1 ero makpomoaenb 0)

Tpansucrop VT npu ynpaBaeHHH HampsbKe-
HueMm U_ CTaBUTCS B PEXUM YIPAaBACHHUS TOKOM
smutTepa (puc. 2, kpusas 2), 3Ha4eHHE KOTOPOTO

3aAQ€TCSI KOAAEKTOPHBIM TOKOM I . Tpansucropa
VT.. On paboTaeT Ha HAYAAPHOM YYaCTKe PeKH-
Ma Hachimenus (puc. 2, kpusas 1, Touku 3 u 3/, 4
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u 4/), IIpH KOTOPOM TOK KOAAEKTOpPA HE 3aBHCHUT

I, Iy y

MAM OYeHb CAA60 3aBHCUT OT HATIPSKEHUS KOAACK-
Top-6asa U, ,, (puc. 2, xpusas 2 1 2).

k=1 |-

-
N ——

>4

U 1 Usa

PucyHok 2. BbixogHas BObT-aMMepHas xapakTepucTmka
COCTaBHOI0 TpaH3ncTopa no cxeme apnnHrroHa

ITorennmaa koarekTOpa VT3 BCeraa HIDKe II0-
TeHI1aAa 6a3bl MepBO U BTOPOI TPAH3UCTOPHBIX
CTPYKTYP Ha BEAUYHHY IIPSIMOTO HAIIPsDKEHMUs Iepe-
x0Aa aMUTTep-6a3a mepBoit cTpyKTypsl. CaepoBa-
TEAbHO, TPH U3MeHEeHUH 3HAYeHHS HAIIPsDKEHUS HAH
TeMIlepaTyphl (pnc. 2, kpuBbIe S 1 6), 3HaYeHHAX

pas ¥ TPETbsl CTPYKTYPa UIPAIOT POAb MAEAABHOTO
reHepaTopa CTAOMABHOTO TOKA, TUTAIOIIETO IMUTTEP
VTI.

Ha (pnc. 3) IIPEACTAaBACHA CX€Ma BKAIOYEHUS
COCTaBHOTO TPAaH3UCTOPA, U3TOTOBACHHOTO U3 II0-
AYTIPOBOAHMKOBOT'O MaTe€PHAAd, C OAMHAKOBOM IIM-
PHMHOM 3aMpeeHHOM 30HbIL.

UKa u UBB, 6Aaropapst CMeleHHI0 USBZ: UK32, BTO-
P m e ———————
E 1
|
|
|
I
|
T2
|
|

PucyHok 3. Cxema BKIIOYEHNS COCTABHOIO TPaH3nCcTopa

BrixoaHbIE XapaKTepUCTUKU COCTAaBHOTO TPaH-
3UCTOPA, U3TOTOBA€HHOTO U3 IIOAYIIPOBOAHUKOBOTO
MaTepHaAa, C OAMHAKOBOM IIMPUHOM 3aIlpelleHHON
30HBI B AKTUBHOM PEXKUMeE aIllIPOKCUMHUPYIOTCS dKC-
IIOHEHIIMAaAbHON QyHKITHeH

IK: IK2: aNl aNZ 1301 (1 + Y(UKS - UBal)) exp (balUsal) (1)

3aece Uy, = 1/(b,+ b, )[In[I, /((1-4,)/
/1301)]+ b,,, U533] — HalpsDKeHNe Ha OMUTTEPHOM
nepexope Tpausucropa VT ;
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oy, Aoy, ¥ o, —KoIUIMEHTHI IepeAaun TOKOB
smuTTepa Tpan3ucTopoB VT n VT , cooTBeTCTBEHHO;

I, Ly, — TOKH HaCbIleHUs] SMUTTEPHBIX Ilepe-
x0p0B VI uVT,;

Y — K09 PUIIMEHT, ONUCHIBAIOLINI MOAYASIITUIO
mUpHUHbI 6a3b1 Tpanaucropa (addext Dpan);

bal, M b, — TapamMeTpbl UACAABHOCTH BOABT-
amnepHo#t xapakrepuctuku (BAX) amurTepHbIX
IIePEeXOAOB VT1 u VT3.

B pexxuMe HacpIiIeHNs TOK KOAAEKTOPA OIMCHI-
BaeTcs BhIpaKeHHEeM
IK = IKZ = aNzaNzIamexp (bBIUBSI) _IK01exp (bkz(Usa
- UKS) ) J (2)
rae I, , — TOK HachllleHUS KOAAEKTOPHOTO [IEPeX0Aa
Tpansucropa VT ;

b ', ~ TAPAMeTP MAEaAPHOCTH BAX xoarexTopHO-

ro nepexoaa rpansucropa VT .

BxoaHbIe XapaKTepUCTUKU COCTABHOTO TPaH3U-
CTOPa, U3TOTOBAEHHOI'O M3 IIOAYIIPOBOAHMKOBOIO
MaTepHaAa, C OAMHAKOBOM IIMPUHOM 3alpeleHHON
30HbBI B aKTUBHOM PEXHUME OIMCHIBAIOTCS CACAYIO-
MM BBIPaXKEHHEM
IE :(1_aN1aN2)1301 [1+Y(UK3 - UEBI)] exp(bSIUESI)'(3)

MaxkpomoaeAb COCTaBHOTO TPaH3HCTOPA, H3IO-
TOBACHHOI'O M3 IIOAYIIPOBOAHHMKOBOI'O MaTe€pHaAa,
C OAMHAKOBOM IIMPUHOM 3aIIPeIeHHON 30HbI MOXKHO
paccMaTpuBaTh KaK OAUMH HMACAAbHBIN 6I/IHOA}IPHI)II71
Tpansucrop (puc. 16), omucpiaemblit MopeAbto J6ep-
ca-MoaAa ¢ K09QPUIMEHTOM ITepeAaqr TOKA 0asblL
Hanpspkennsa Ha sSMUTTEpHOM IIepexoAe U UK , MaKpo-
MOAEAH OIIPEAEASIOTCS CACAYIOIIUMU COOTHOLICHMAMHU

U3131= U3E1+ UBB3; (4)
UK3= U3E+ UKBZ. (5)

of Nporparesa pacecTa BAX 1TPEXCTPYRTYPIONO MOKEKLAO

O-BOAL T S 4CCKON O TP

=101

I ma

Breure aHHbIe V1A pacieTa
BAX THBT

Uamax™ l” yB  Iomax™ ]U » mA

S =[1% , mBT

HaMeHHTH MapaMeTphl TPAHIHCTOPOB

|

Bo10epirre Tim BAX :I

VS

Bremire mosep xpimod -j

Bremire aaveinre UB)] =P . B

4 5 6 7 3

1 2 3
Ués, B 1,13 1,15 117 11% L2 1.3 125 1.7

Corpaoms rpagcx

Binyor| ) npoc-8ax-TVET - Maros... | L) eor-saxTver

|| Projecttmt

Um B
9 10 Baox
1.9 131
Pacyer I
BEIXOJ(

RO

PucyHok 4. BHelHWX BMA N0Nb30BaTENIbCKOro MHTEepdenca nporpammel pacyerta
BAX cocTtaBHOro TpaH3mncTopa, M3roToBJIEHHOIO U3 MOoJyNnpPOBOLAHMKOBOIO
MaTtepwvana, C OANHAKOBOMW LUMPUHOMN 3anpeLL,eHHON 30HbI
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,A,I/IHaMI/I‘—IeCKoe COIIPOTHBACHHME TPaH3HCTOpPA THU3HAIIEP eAaTO‘IHOﬁ XapaKTEPHUCTHKH 9KCIIOHEHITHAAD-
O4YeHb OOABIIIOE U CTPEMUTCA K 66CKOH€‘IHOCTI/I, a Kpy- HO pacTeT C YBEATYEHNEM HAIIPSDKEHM 3MI/ITT6P-6a3a.

Iy, mA 18

2 4 B 8 10 12 14 16 18 20 22 24 26 28 30 32 M B B/ 40 Uy, B

PucyHok 5. PacyeTHas 3aBMCUMOCTb KOJIIEKTOPHOIO Toka |, OT HanpsXeHus
Konnektop-amntTep U, ,COCTaBHOIrO TPaH3NCTOPa NPY NOCTOAHHbBIX 3HAYEHMAX
U.,, paBHbIx cooTBeTcTBeHHo: 1-1,13 B, 2-1,15B,3-1,17 B, 4-1,19 B,
5-1,218B,6-1,23B,7-1,25B, 8-1,27B,9-1,29Bn 10-1,31B

|3,mA 18

24B8101?141818m22242523303é3438384DUHaB
:

PucyHok 6. PacyeTHasi 3aBMCMMOCTb AMUTTEPHOr 0 ToKa |, OT HanpskeHus
KonnekTop-amntTep U, COCTaBHOIrO TPAH3UCTOPA NPU NOCTOSAHHBIX 3HAYEHMSAX
U.,, paBHbIx cooTBeTcTBeHHO: 1-1,13 B, 2-1,15B,3-1,17 B, 4-1,19 B,
5-1,21B,6-1,23B,7-1,25B,8-1,27B,9-1,29B1n 10-1,31B
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Taxum ob6paszom, Tpansucropsr VT  u VT wurpa-
IOT POAb HAE€AABHOTO YIPaBASIEMOTO HaIPsDKEHUEM
reHeparopa ToKa.

AnsuccaepoBanna BAX cocraBHOro TpaHsucTopa,
M3rOTOBA€HHOTO M3 IIOAYIIPOBOAHMKOBOI'O MaT€PHAAA,
C OAMHAKOBOH MIMPUHOM 3aITPEIIEHHON 30HbI HA OCHO-
BE BbIPKEHUN (1)+(3) paspaboTaHa AMAAOTOBAsI KOM-
IbIOTepHAs MOAeAupylomas nporpamma. IIporpamma
TO3BOASIET UICCAEAOBATh BXOAHBIE F BBIXOAHBIE BOABT-
aMIIEpHKE XapaKTePUCTUKH COCTaBHBIX TPAH3UCTOPOB.

[ 1R T e

017

T2

0,15
014

013

012 A S S SN ST S S

0,11 ..................................

01
0,09
0,08

0,06
0,05
0,04

0,03 ..................................
[ R e GUCRT SETTE FETTR SR PE

0,01

0,07 | ..................................

VICXOAHBIMU AQHHBIMH SBASIOTCS [TAPAMETPHI Ma-
TEeMATUIECKON MOAEAU APEPOBBIX TPAH3UCTOPOB.

Ha (puc. 4+7) npusepennt BAX cocrasrOro
TPAH3KUCTOPA, U3TOTOBAEHHOTO U3 ITOAYIIPOBOAHH-
KOBOTO MaTepPHaAd, C OAMHAKOBOM LIMPHHOM 3aripe-
LIeHHO 30HBI IIPU CACAYIOIIMX 3HAYCHHAX TIapaMe-
TpoB Tpansucropos: f = f,=p. =100; I =1 =
=1,,,=1,719-10" MA;b, =b_=b_ =31,56BI
=1,719-10°MA.
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PucyHoK 7. Pac4eTHas 3aBMCMMOCTb 6a30BOro Toka I 0T HanpsxeHus
6asa-amuttep U, coctaBHoro tTpaHauctopa npn U, =10 B

Taxum 06pasom, TeOpeTUUeCKHU U IKCIIePUMEH-
TAABHO HCCACAOBAHbI COCTaBHbIE TPAaH3UCTOPBI, U3-
TOTOBAEHHBIE U3 IIOAYIIPOBOAHHKOBOI'O MaTepHaAa,
C OAMHAKOBOM IIMPHHOM 3alpeneHHOoN 30HbL. AAs
uccaepoBanmst BAX Takux rpaH3ucToposB paspabo-
TaHAa AMAAOTOBasl KOMIIbIOTEPHas MOAEAUPYIOIas
nporpaMma B cpepe nporpammupoBanus Delphi-6
[2-4].

MccaepOBaHHBIN COCTaBHOM TPAaH3UCTOP HUMeeT
mpul = 6,5MA, U, =20B Ha ABa mopsipka 6oabiee
AuddepeHITIaAbHOE COIPOTUBAEHHE, YeM OAUHOY-

HBIA TPAH3UCTOP, IPH 3TOM COXPaHSIEeTCs BbICOKOe
3Ha4YeHHe K.ILA. YyCUAUTEAS MOITHOCTH.

ITpepAaraeMslit TPAaH3UCTOP YCTOMYIUBO paboTa-
eT U coXpaHseT K03Q GUITHMEHT YCUACHU 110 TOKY IIPU
sHavenusx U, B 3 pas 60aee BHICOKHX, 4eM B CAydae
OTAEABHO B3ATBIX TPAaH3HCTOPOB U IIOBBIIIAET TeXHO-
AOTUYHOCTb, IPY COXPAHEHUU YCTONYUBOCTHU pabo-
THI TPAH3UCTOPA.

IIpepsokeHHBIE COCTABHBIE TPAH3UCTOPHI IIPEA-
Ha3HA4YeHbI AASl BBIXOAHBIX KAaCKaAOB YCHAUTEAEH
MOIHOCTH, PAAUOTIEPEAAIOIIUX YCTPOMICTB.
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