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MATEMATHUKA

HINTINJINHA BepoHuka BukrtoposHa
cTyneHTKa, CeBaCTOMOMbCKUI TOCYIapCTBEHHbIN YHUBEPCUTET, T'. CeBaCcTOIO/b

I PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
HA YPOKAX MATEMATHKMU B IIKOJIE

AHHomauus. Yicnons3osaHue Yuppossix 00pasosamebHbix pecypcos Ha ypoKax Mamemamuku no3eonsem
00BACHAMb Mamepuan e 6osee APKoli, HA2AAOHOU U y8neKamenvHol opme. MHozue 00pazosamenshsle naam-
(opmui, k npumepy, LearningApps, ee6-npunoxcerue cepsuca Google, nozeonsiom credums 3a ycnexamu yuauie-
20Cs1, MOMEHMAILHO NPo8epsams e20 pabomy, mem CambiM IKOHOMS YPOUHOE BPEMSL.

Knrwouessle cnoea: uugpossie odpazoseamenvHbie pecypcvl, UHMePHEM-Cepsuchl, UHPOPMAYUOHHbIE NPO-

epammel.

HI/I IIJIS1 KOTO He CeKPEeT, UTO B HACTOSIIIee BpeMSI
y 00YUaIOIMIMXCS CHYDKAETCSI MHTEPEeC K MaTe-
MaTHMKe 110 TeM WMJIM MHBIM IIpUYMHAaM, I'/laBHas U3
KOTOPBIX — 3TO CJIOKHOCTD MpeaMeTa, a YUMUThIBas
TO, UTO ITePMOAAMM IIKOJIbI YXOIST B AUCTAHIIVOH-
HbIl hopMaT o6yJYeHMsI, COXPaHSTh CBSI3b MEKIY
YUYEHUKOM M YUYUTETEeM, 3HAUUTETbHO TPYAHEe.
[TosToMy B HacTosIliee BpeMsl BO3HUKIIA aKTyallb-
Has mpobjieMa B MOTPeOHOCTM 06yueHus Ha ocC-
HOBe 3G (PEeKTUBHBIX 00pa30BaTEIbHBIX PECYPCOB
- umudpoBbix. UTo Takoe 1udpoBble 06pasoBa-
TelbHble pecypchl? Ha Ham B3IISh — 3TO Ipef-
cTaBjeHHble B 1udpoBoit Gopme doTorpadun,
BUIeoPparMeHThl, CTAaTUYECKME U AUHAMUYECKHE
MOZen, OOBbEeKTbl BUPTYaIbHOI pEaTbHOCTU WU
MHTEePaKTMBHOTO MOIEeIMpOBaHus, KapTorpadu-
Yyeckue MaTepuasbl, 3BYKO3aIlUCH, CUMBOJIbHbBIE
00BbEKTBI U Je0Basi rpaduKa, TEKCTOBbIE IOKY-
MEHTBI ¥ MHbIe yueOHbIe MaTepuasibl, HEOOXOmM-
Mble JIJIST OpraHM3anyuy yuebHoro mporecca.

Mo HallleMy MHEHMIO, UX MOKHO pa3geIuThb Ha
TPV TIOATPYIIIIbI:

1. «IIpodeccroHanibHbIE» — ITO T€ «KOTOPHIE
co3maHbl Ijs1 paboThl B HEKOW IPOrpaMMHOI
cpeme M TPENCTaBisSIOT co6oit daiiabl JaHHBIX,
MTOATOTOBJIEHHBIX B TAKOM (hopMaTe, KOTOPBbIii CO-
OTBETCTBYET 3TOI MPOrPaMMHOI Cpejie».

2. Cos3pgaHHble Iemaroramym C MCIIOJIb30Ba-
HMEM PA3JUYHBIX KOMITBIOTEPHBIX ITPOTPAMM.
Hampumep, mynpTUMenuiiHble WMHTEPAKTUBHbIE
Mpe3eHTaluu, yuyeOHble BUIEOPOIUKY U BUJIEO-
YPOKM, MHPOPMAIIMOHHO-00yYaloe U TeCTUPY-
IOIIYE TPOTPaMMBI.

3. PaspaboTaHHbIe IeJaroraMu C IpyuMeHe-
HMEM HOBBIX TEXHOJIOTMYECKUX MHCTPYMEHTOB —
MHTepHeT-cepBrcoB Web 2.0. To ecTb 3TO Takue
pecypchl, IPU UCTIOTb30BaHMM KOTOPBIX HE HYKHO
MpegBapuUTeIbHO YCTAaHABIMBATh ITPOTrPAMMHOE
obecrieyeHye Ha KOMITbIOTEP, @ MOXKXHO paboTaTh B
OHJIAJIH pexxume.

Hampumep, TaKue KakK
http://learningapps.org - mporpamma Web 2.0,
KOTOpAas IpejJiaraeT MUCIOab30BaHMe MIA6I0HOB,
IJIST GBICTPOTO M He TPYAOEMKOTO CO3maHus -
POBBIX 06pa30BaTeNbHBIX pecypcoB. Co3IaHHbIe B
9TOM CepBUCe YIPaKHEHMs, ayauo U BUAEO KOH-
TEHT, KPOCCBOPIbI, KBECTbI, BUKTOPUHBI MOXKHO
MIPMMEHSATh KakK B IPYIIIOBO, TakK ¥ B MHAUBUIY-
aJbHO¥ opmMe paboThI C YUEHUKAMMA.

B KauecTBe elé OJHOTO IIpuMepa, XOTelu 6bl
TIpUBECT MHTEpHeT-cepBuUC https://wordart.com
- ouJaiH-reHepatop. OH MpemoOCTaBiseT BO3-
MOKHOCTh CO3[aBaTh pasiMUYHBIX TreoMeTpuye-
cKuxX ¢opM U cTuieii objaaka cioB. C ITOMOIIbIO
JaHHOTO 1M(GpoBOro o6pa3oBaTeaIbHOr0 pecypca
Mbl MOJKEM Ha ypOKaX MaTeMaTMUKM MTOBTOPSITH U
3aKpeIUIATh TOJyYeHHble 3HAHMUS, M3yUYeHHbIe
TepMMHBI, TEOPEMBI ¥ (DOPMYJIBI.

CocraBieHnue pa3HOOOpPA3HBIX TUIIOB ITPOBE-
POYHBIX, KOHTPOJIBHBIX pabOT B YKa3aHHBIX paHee
pecypcax, OKa3bIBAIOT 3HAYUTEJbHYIO IOMOIIb
VUUTEJIIM B LIKOJIE.

I/ TOJTHOTO O3HAKOMJIEHMSI C IM(POBbHIMMU
obpa3oBaTeJIbHBIMM pecypcamu, [gaBaiiTe pac-
CMOTPUM IUTIOCHI MCIIOJIb30BaHUSI MX HA YPOKax
MaTeMaTVKU B IIKOJIE:


http://learningapps.org/
https://wordart.com/
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1. HM3yueHue HOBOro MaTepyuasa C IIOMOIIbIO
SIPKUX, KPaCOYHBIX, ¥ MHTEPECHBIX IIMPPOBBIX 00-
pa3oBaTeIbHbIX PeCypCOB MPUBOIUT K POCTY MO-
TUBALMM TTOJTYYeHUSI 3HAaHUI Y YUeHUKOB.

2. Emle ogHO M3 TOCTOMHCTB — 3TO HATJSI/I-
HOCTb, CIIOCOOHOCTbH OBITH JIETKO BOCIHpPMHMMAe-
MBIM He TOJIbKO 3pUTEeJIbHO, HO U JIOTUUECKH.

3. Bnaromaps umugpoBbIM 06pa30BaTEIbHbIM
pecypcam y Hac eCTh BCe pasjIMuHbIe CITIOCOOBI cie-
JIaTh MpoIlecc U3ydeHus!, 06006IIeHNs, 3aKperie-
HUS 3HaHWUI 60JIee MHTEPECHBIM, HE CKYUHBIM, He
6aHaJIbHBIM, a YBJIEKATEIbHBIM ¥ HEOOBIUHBIM.

4. C uX TNOMOIIbI0O MBI MOMKeM JIerKO U
OBICTPO OCYILECTBIISITH KOHTPOJIb 3HAHWIT Y YUEHU -
KOB B IIIKOJIE.

5. ISt MOATOTOBKY YUYEHMKOB K MPENCTOSI-
MM 3K3aMeHaM, y Hac eCTb BO3MOKHOCTb MC-
M0/Ib30BaTh OHJIAH TECThl, KOTOpbIE yke TOATO-
ToBJIeHbI OTKPBITBIM 6GaHKOM 3HAaHMIL, a 9TO B
CBOIO OUepenb YIPoUaeT Halry paboTy M SKOHO-
MUT Hallle BpeMs.

PaccMoTpu MMHYCHI MCITOJIb30BaHUS mudpo-
BBIX 06pa30BaTeIbHbIX PECYPCOB:

1. Cnemyer OTMeTUTb, YTO IpPU CO3OAHUU
MY/JIbTUMEIUNHBIX MHTEPAKTUBHBIX IIpe3eHTa-
LM, y4eOHBIX BUIEOPOIMKOB, OHJIAH 3adaHmiA,
OIIPOCOB, BUKTOPUH, TECTOB U APYIUX IIMGPOBLIX
06pa3oBaTeIbHbIX PECYPCOB /IS IOATOTOBKM K 3a-
HATUSIM Y YIUTEJIS YXOOUT HeMasio BpeMeHH. Belib
CO3[aHHbIII MaTepuasa AO/KeH He TOJIbKO CKOH-
LIeHTPUPOBATh BHMMaHMe YYeHMKA Ha U3yyaeMoit
TeMe, a TaKKe COOTBETCTBOBATb OOLIMM TpeboBa-
HUSIM.

2.  Yto6bl y yunTess YXOOUJIO MEHbIIe Bpe-
MeHU Ha MOJATOTOBKY TaKOTo po/ia MaTepuasia emy
HeoO6XOIUMO ObITh YBEPEHHBIM IT10JIb30BaTeIeM
MepCOHATbHOTO KOMITbIOTEpa, 00JIaflaTh HaBbI-
KamMu paboThl B pasjMUHBIX MMPOrpamMMmax, KOTO-
pble CIIOCOOCTBYIOT MHTEPECHON IMojaye HOBOTO
marepuaia U nmposefieHus1 ypoka. OBiaageTb KOM-
MMbIOTEPOM JIO/IKHBI HE TOJILKO TTperiofaBaTesin, Ho
¥ caMy oOyyJalouecs.

3. Ha Hai B3risia, OOMH U3 CaMbIX IJITaBHbIX
MMUHYCOB — 3TO YXVIIlleHMe 3I0POBbs, KOTOpPOe
BK/IIOUAeT B cebsl HapyllleHyue, pasMbITOCTh 3pe-
HMSI, KaK Y YYEHUKOB, TaK U y CaMOTO Yy4YUTess,
BeJIb IS TOTO, UTOOBI CO3ATh 1M POBOI 06paso-
BaTeJbHBIN pecypc TpedbyeTcs MHOTO BpEMEHH,
BHMMaHUIS, COCpeaJOTOYEeHHOCTM M KOHIEHTpa-
1197078

Cy1ecTBYIOT M 001IMe TpeGOBaHMsI K UCITOTb-
30BaHMIO IIM(PPOBBIX 0OPA30BATEIbHBIX PECYPCOB
Ha ypokax MaremMaTMku B 1Kone? [a,

coBpeMeHHble 1MGPOBbIE 0O6pa3oBaTesbHbIE pe-
CYPCHI JTOJIKHBI:

e  He MPOTMBOPEUYUTDb YUEOHBIM U AUOAKTU-
YeckKMM MarepuajgaM, HOpMaTUBHBIM akTaM Mu-
HUCTEpPCTBAa 00pa30BaHMs HayKu Pd;

e  HAIEAMBATHCS Ha MCIIONb30BaHME COBpE-
MeHHbIX (PopM 00yUeHMs, 06eCIIeunBaTh BHICOKYIO
3bdexTUBHOCTh HA YPOKe, popMMUpoOBaHME VHTE-
peca K MpeIMeTy, a Tak)ke KauyeCTBEHHOe yCBOe-
HMe U3YUYeHHOTO MaTepuana;

e  [eyaTh BO3MOXKHBIM MCIIOJb30BaHME KaK
CaMOCTOSITEIbHOI, TaK ¥ TPYIIIOBOI pabOTHI;

e  IIPeNOCTaBJATh BO3MOXKXHOCTb BMECTe C
Pa3IMYHBIMY TEKCTOTPAPUUECKUMU, TUMEPTEK-
CTOBBIMM, 3BYKOBbIMM, MHTEPAKTUBHBIMU PECYpP-
CaMM MCIT0JIb30BaTh JPYTYe MPOrPaMMbI;

e  IIpPeABapUTEIbHO COXPAHSITh IPOMEXKY-
TOUHBIE Pe3Y/IbTaThl PA6OTHI, UTOOBI PU BO3HUK-
HOBEHUM HEOXMIAHHBIX MPO6GIEM C MepCOHasb-
HbIM KOMITBIOTEPOM, BCE HAPaBGOTKM U IUGPOBHIE
obpasoBaTesbHbIE PeCYpPChl HE ObUIY YTEPSHBI;

e IIpM HEOOXOOMMOCTM BKIKOUYATb B cebs
BCTPOEHHYI0 KOHTEKCTHYIO IIOMOILb, a TaKXe J0-
CTaTOYHO IOCTYITHBINM, TIOHSITHBIN B UCIIOJIb30BA-
HUU uHTEepdersic.

HecmoTpst Ha TO, UTO CO3aHMe ITUX CPEICTB
3aHMMAaeT y TeJaroroB MHOTO BpPeMeHM, CWI, a
TaKKe MOApasyMeBaeT COBEPIIEHCTBOBaHME 3Ha-
HUI1 1 HaBBIKOB B paboTe C pasJIMYHOrO pofa Mpo-
rpaMmmaMM, caiiTaMyu He TOJIbKO Y YUUTeNeil, HO U
Y UIKOJIbHUKOB, KOJIMYECTBO ITIOCOB MpeobiagaeT
Hag MMHycaMu. B Halm OHM, KOrga XOpOoIIo pas-
BUTHI MHGOPMAIIMOHHbIE TEXHOJIOTUM, COIMAIIb-
Hble CeTU TMPUTATMBAIOT BHUMAaHMe OeTeil CBoeit
SIPKOM, IVMHAMMWYHOM KapTUHKOWM, MBbl JOJIKHBI
noacTpamBaTbCsa M HAXOOUTD BbIXOI U3 3TUX CUTY-
anuit, 4To6bl OOyUeHMe B IIKOJE TaKMM HayKaM
Kak MaTeMaTVKa, He 6bUIO CKYYHBIM, HYJHBIM U
06bITeHHBIM. ITOABOSI UTOTM CKA3aHHOMY, MOKHO
cienaTh BbIBOA, YTO caMbiMM 3G(eKTUBHBIMYU,
MIPUBJIEKAIOIIMMY B3IV, MOTUBUPYIOIMMMU, 3a-
MHTEPECOBBIBAIOIIMMY SIBJITIOTCS LIMGPOBbIE 00-
pas3oBaTeIbHbIE PECYPCHI.

JIutepaTtypa

1. Potko JI. B. Ucnonb3oBaHue 1udpoBbIX
06pasoBaTebHBIX PEeCypCcoOB B LieNSIX 3(PheKTuB-
HOV opraHm3aiuu 00pa30BaTeNbHOTO IIpoIlecca
Ha ypoKax MaTeMaTUKA
https://nsportal.ru/shkola/matematika/library/20
18/12/21/primenenie-tsifrovyh-obrazovatelnyh-
resursov-na-urokah

2. TI'puropweB C.I'., I'punmikyH B.B. Ilegaro-
ruyecKue aCIeKThbI dhopmupoBaHus
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00pa3oBaTeIbHBIX pecypcoB 3. PazapenoBa A.B., KoctioxuHa H.B. OnbIT
http://mf.mgpu.ru/main/content/vestnik/Vestnik ucronab3oBanusg IIOP Ha ypokax B HayabHOI
5/06. nrkosie» https://clck.ru/3407H9

SHIPILINA Veronika Viktorovna
student, Sevastopol State University, Sevastopol

DIGITAL EDUCATIONAL RESOURCES IN MATH LESSONS AT SCHOOL

Abstract. The use of digital educational resources in mathematics lessons allows you to explain the material in
a more vivid, visual and fascinating way. Many educational platforms, for example, LearningApps, a Google web
application, allow you to monitor the student's progress, instantly check his work, thereby saving time.

Keywords: digital educational resources, Internet services, information programs.
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BUOJOI'nUA

AJIEKCEEBA Kcenus I'eoprueBHa
CcTyneHT 4 kypca ®BM,
KasaHckas rocysapCcTBeHHas akaJieMusl BeTepuHapHO meauliuabl uMeHu H.D. baymaHa,
Poccus, r. Kasanb

Hayunbtii pykosodumev — 0.8.H., hpopeccop 3ansnos Unvoap Hadsiposuu

BETEPMHAPHO-CAHUTAPHAS 3KCIIEPTHU3A I'OBAAVIHbI
HA IEHTPAJIbHOM KOJIXO3HOM PbIHKE r. KABAHb

AHHOmauus. B cmamee npedcmasneHst opzaroienmuueckue, QU3UKO-xuMuieckue u MUKpockonuueckue uc-
c1ed08aHus ckeemHol MyCKyaamypeol u3 nepedHeti npasoti KoHeuHocmu 2080uHsl Ha 6aze IBY «['ocBemO06sedu-
HeHue 2.Kazanu» LlenmpanoHoili Konxo3Hslil psiHOK, KOomopble npo8oodsimcs 0Jis1 onpedeneHust 6e30nacHocmu, cge-

yeecmu u 006pOKa‘4€Cm6€HHOCle msca.

Kntouesnte cnosea: mico, ZOBHaMHa, 6eMmepuHapHo-caHumapHasl Ikcnepmua3da, MCCﬂe@OBaHUﬂ, 6€3OI’laCHOCmb,

MUKPpOCKONnus.

BegeHue. ['OBSIIMHA OTHO M3 CaMbIX BOCTpe-

OGOBaHHbBIX BUAOB MsICa, KOTOPOEe 006/1aaeT BbI-
COKMMM TIOTPEOUTENbCKUMM ¥ BKYCOBBIMM Kaue-
ctBaMu. [109TOMY OlleHKa KauyecTBa M CBEXKECTU
BaskHA [1J1s1 6e30I1aCHOCTY TIOTpebuTeNe.

Msico SIBSIETCS CKOPOTIOPTSIIMMCST TIPOIYK-
TOM, MOSTOMY B IIPOLIECCE TPAHCIIOPTUPOBKE U
XpaHeHUM OHO MOKeT IOJBepraThCs pasJiUuHbIM
M3MEHEHUSIM U ITOpUe, UTO MOXKET BbI3BATh OTPaB-
JIEHMSI ¥ TOKCUKO3bI Y TTIOTpeOuTeNei.

B Hacrosee BpeMs 1151 IPOBEIeHMS] BETEpPU-
HapHO-CaHUTAPHOI 3KCIePTU3bI MPUMeHSIOT ['O-
CTer (7269-15, 23392-2016) u TexHuueckuii pe-
IJIAMEHT, BeTepMHAPHO-CaHUTapHbIe TPeGOBaHMSI.

Marepuassbl M METOAbI CCIeL0BaHMIA.

Pa6oTa BbITONMHsIach Ha 6ase I'BY «T'ocBeTO-
obeguuenue r. Kasanu» IleHTpanbHblii Koaxos-
HbIl pbIHOK JIBCD N210 BO BpeMs IIpeaaumaIoM-
Ho¥t nipakTuku ¢ 30.01.2023 o 11.04.2023rr.

Martepuaaom sl UCCAeOBaHUS ObLIM B3SIThI
25 mpo6 roBSIAVHbI, TTOCTYIMBIINME HA PHIHOK JIJIsI
peanusaium.

IIpy BeTepMHAPHO-CAHUTAPHONM SKCIIEepTU3E
TOBSIIMHBI  OpPraHOJIETITUYECKME MCCIeTOBAHMS

npoBoaaT corinacHo I'OCT 7269-15 «Msco. Me-
TOAbI 0OT6Opa 06PA31I0B ¥ OPraHOJIENTUUECKIEe Me-
TOJbI OTIpeZieieHNsl CBeXXeCT» [1], dusuKo-xumu-
yecKue MUCC/IeJOBaHMs M MUKPOCKONIMYEeCKMII aHa-
mu3 nposonaat cornacHo I'OCT 23392-2016. Me-
TOABI XMMUUYECKOTO ¥ MUKPOCKONMUYECKOTO aHa-
nm3a ceexectu [2]. Takke Npu sKcrepTuse msca
MCClIeIOBaHMsI IPOBOAST COrIacHO TexHMueCcKoMy
pernameHTy TaMOXXEHHOTO CO03a.

«0 6e30mMacHOCTY MsICa M MSICHO# TTPOAYKLIMM»
[3], BerepuHapHO-cauuTapHbie TpeboBanus «IIpa-
B/JIa BETEPMHAPHOTO OCMOTpa YOOIHBIX KMUBOT-
HBIX UM BeTepMHApPHO-CAaHUTAPHOI 3SKCIEePTU3BI
Msica M MSICHBIX TPOAYKTOB» [4]. B ycioBusx
pBIHKA IIepBBIM 3TAllOM BeTePUHApHO-CaHUTap-
HOVi 5KCIIepTU3bI SIBJISIETCS [IPOBEepKa COIIPOBOAY-

TeJIbHbIX [JOKYMEHTOB — BeTepuHapHO-CBUIe-
TeJbcTBO (popma N2 2 u BeTepuHapHas cIipaBKa
dbopma N¢ 4.

Iarnee 6blTa MpoU3BeIeHa OpraHoJIeNTYecKast
olleHKa Msca. bblay olieHeHbl: BHEIIHUIA BU],
MBIIIIbI HA pa3pese, IIBeT, KOHCUCTEHIINS, COCTO-
sTHMe Xupa.
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Tabnuiia
IlokasaTenu, xapakTepHbIe IisI CBEXKero Mmsaca
IToka3aTenpb OGpaselr cBe;Kero msca
LBer MMEeIOT KOPOUKY IMOAChIXaHMs, 6J1eqHO-PO30BOr0 My 6aegHO-Kpac-
HOTO, WU TeMHO-KPaCHOTO I[BeTa
3amax Cnenyduyeckuit, CBOMCTBEHHbIN CBEXXEMY MSICY
KoHcucrenuus InoTHas ynpyras. IMKa Ipy HaJaBJIMBaHUY ObICTPO Pas3I/IakUBAETCS
IIpo3pavHoCh, apoMaT OylnboHa | ByaboH Mpo3pauHblii, 63 mpumMeceii, apoMaTHbIA
CocTosiHMe XXupa Besblii, >keITOBATHIN UM XKEJIThIN LIBET; KOHCUCTEHLMS IIJIOTHAS

B pesysibTaTe opraHosienITUUYECKNUX MCCIeq0Ba-
HMiT Bce 25 mpo6 Msica COOTBETCTBOBAIM Xapak-
TepHBIM ITpM3HAKaM CBEXXEero msica.

Hanee mpoBomwia MmpoOy Bapkoi. CoriaacHo
T'OCT 7269-15 «Msico. MeToabl oT60opa 06pasiioB
¥ OpraHoJIeNTuYecKye MeTO/Ibl ONpeieieHUsI CBe-
skecTu» [1] cBeskee MSICO OTBeYAeT CJIEHYIOIINM
MpU3HaKaM: MPO3payHblif, C BhIpasKeHHbIM 3ara-
XOM CBesKero, 106poKaueCcTBeHHOTO MsIca.

Bo Bcex 25 nmpobax Hab/0aaa peakiinio — Bbl-
TSDKKA MpMobpesia CuHe-3eJIeHbIi, KOTOPBIi uepes
MMHYTY Iepelien B 6ypo-KOPUYHEBBI I[BET, 3HA-
YUT MSICO CBEXKeEeE.

Cremyionim 3TaromM O6bl1a MMKPOCKOITMS Mas-
KOB oTmevaTKkoB cornacHo 'OCT 23392-2016 «Me-
TOAbl XMMUUECKOTO ¥ MMKPOCKOIIMYECKOTO aHa-
Ji13a cBeXXeCcTun» [2]. DTOT MeTOA, OCHOBAH Ha ompe-
IeJIeHMM KOJIMYecTBa GakTepuit M CTeneHM pac-
rajga MbIIIEYHOM TKaHU ITyTEM MMUKPOKOIIMPOBA-
HMSI Ma3KOB OTITEUaTKOB, OKpallleHHbIX 0 I'pamy.

B moste 3peHust 66U 0GHAPYKEHDI €IMHUYHBIE
KOKKM M MaJIOUKOBUIHbIE OAKTEPUM U HET CJIe[IOB
pacrazia MbIIIIEYHOM TKaHMU.

3axkmouenue. [1o pe3ysnbraTam muccief0BaHUM
MO>KHO CJIeJIaTh BBIBOJ, UTO BCE MCC/IeIyeMbie 00-
pasibl COOTBETCTBYIOT TpeOOBaHMSIM, a 3HAUUT
SIBJITIOTCST JOGPOKAYECTBEHHBIMU U CBeKUMU. OT-
BEYaloT BCeEM TPebOBaHMSIM HOPMATUBHO-TEXHM-
YeCKUX JOKYMEHTOB U SIBJISIFOTCSI 6€30ITaCHBIM JIJIsI
ToTpe6buTens.

JIutepaTtypa

1. TOCT 7269-15 Msco. MeTons! oT60pa 06-
paslioB 4 OpraHoJIeNTUUECKME METOAbI OTipeerie-
HMUSI CBEKECTHU.

2. TOCT 23392-2016MeToAbl XMMUUECKOTO U
MUKPOCKOTIMYECKOTO aHaln3a CBexkecTu // Jnek-
TPOHHbINI (POH/, MTPaBOBOI ¥ HOPMATUBHO-TEXHU-
YeCcKo¥ JOKyMeHTalumn

3. TexHuuecknuii periaMeHT TaMOXeHHOTO
coro3a «O 6e30macHOCTY Msica U MSICHOM MPOIYK-
uyumn» (TP TC 034/2013).

4. BeTepuHapHO-CaHUTApHbIe TpPeOOBAHUS
«[TpaBuia BETEPUHAPHOTO OCMOTpPA YOOITHBIX KM -
BOTHBIX ¥ BeTepUHAPHO-CAHUTAPHOI 3KCITePTU3BI
MsICa U MSICHBIX TTPOJYKTOB».

ALEKSEYEVA Ksenia Georgievna
4th year student of the FWM,
Kazan State Academy of Veterinary Medicine named after N.E. Bauman, Russia, Kazan

Scientific Advisor — Doctor of Sciences, Professor Zalyalov Ildar Nadyrovich

VETERINARY AND SANITARY EXAMINATION OF BEEF
AT THE CENTRAL COLLECTIVE FARM MARKET OF KAZAN

Abstract. The article presents organoleptic, physico-chemical and microscopic studies of skeletal muscles from
the anterior right limb of beef on the basis of the Central Collective Farm Market State Educational Institution of
Kazan, which are conducted to determine the safety, freshness and quality of meat.

Keywords: meat, beef, veterinary and sanitary examination, research, safety, microscopy.
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TPVYIIIKOBA AnbouHa ®emopoBHaA
MarucTpaHTKa Kadeapbl IECHBIX KYIbTYP, CEJIEKIVN U T€HIPOJIOTUNA,
Mbituniuackuit puaman MI'TY um. H. 3. BaymaHa,
Poccus, r. MpITHIIN

Hayumbiii pykosodumesns — doyeHm Kageopwl JIeCHbIX KYyIbmyp, cesekyuu u deHopoJio2uu
Muvimuwjurckozo unuana MI'TY um. H. 3. Baymaua KaHd. 6uoJ. Hayk, doyeHm
Ionsxkosa Tamesina AnekcaHoposHa

N3MEHYVBOCTDb HEKOTOPBIX MUKPOCATE/IVINTHBIX JIOKYCOB
SITEPHOI'O TEHOMA B TEHETUYECKOM UJIEHTU®UKALIVU BETULA
PENDULA ROTH. 13 MOPJIOBCKOI ITOITYJIALIUUA

AHHOmMmauua. B cmamve aHanusupyemcs paspeuiaroujidas cnoco6HOCMs mpex MUKpOCAmeIUMHbIX JIOKYCO8
0epHO20 2eHOMA 8 2eHemuuecKoli nachopmu3ayuuu u udeHmuguxauuu ocobeii Betula pendula Roth. uz Mopdos-

CKOU nonynayuu.

Kmoueesle cnoea: Betula pendula, SSR, mukpocamesiiumel, 2eHemuueckas nacnopmusayusi, zesomun, Mop-

dosus.

MMKpocaTennMTHble Mapkepbl HaWIyUYIIUM
06pasoM MOAXOIAT I/ UAeHTUDUKALUU U
OVICKPUMMHAIUY MHAVBULYAIbHBIX T€HOTUIIOB,
ITOCKOJIbKY COJZlepskaT OOJIbIIOe UMCIO ajuteseil u
BO3MOXXHOCTb MCITOJIb30BaTh HAaGOPBI JIOKYCOB
MO3BOJISIET MMOJYyYaTh YHUKAIbHbIE T€HETUUECKME
«IIOPTPEeThI» 0Cc0o0eii ¢ KpaliHe HM3KOiI BepPOSITHO-
CThIO CJTyYaliHOTO MTOBTOPEHMUSI.

braromapsi ucIonb30BaHMI0 crenuduIecKux
[TLIP-mmpaliMmepoB AOCTUTAETCsS BbICOKAsl BOCIPO-
U3BOAUMOCTb PE3YyJIbTaTOB MUKPOCATEUIMTHOTO
a”anmsa [1, c.1].

O6BEKTOM JAHHOTO MOJIEKY/ISIPHO — TeHeTuYe-
CKOTO MCCIedOBaHUs SIBJSIETCS] BbIOOpKa Gepessl
noBucioii Betula pendula Roth., cobpaHHOiT Ha
Tepputopuu Pecrry6nvku MopmoBust, p-H. TeMHK-
KOBCKkMii, c. Kymiku, bepesoBas poia.

CBekue JUCThSI 6e3 BUOMMBIX IMOBPEXIEHMUI
OTOMpAM C BETBEN, PaCIIOIOKeHHBIX HA PACCTOS-
HUM He MeHee 2 M IpyT oT Apyra. OTo6paHHbIe 06-
pasubl  HaHeCeHbl Ha KapTry C IIOMOIIBIO

MMOPTaTMBHOM HAaBUTALMOHHOM CucTeMbl. Bcero
65110 0TOOpaHO 19 06pa3soB.

B kauecTBe 3KCIepMMEHTAJBHOTO MaTepuaia
s Bbimenenus JTHK 6bLaM MCIIOAB30BaHbl He-
IaBHO pAacCITyCTUBIIMECS JUCTOBbIE TIJTIACTUHKMU.
BoimeneHue mpoBOOUIN IO CTAHAAPTHOMY POTO-
KOJIy JJis1 paCTUTEIbHbIX TKaHell C MpUMeHeHueM
neTuATpUMeTwIaMMoHnyM6opomuaa (CTAB — me-
Ton). JaHHbBIM MeTOZ MO3BoJisieT noayunTb THK
IOCTAaTOYHO BBICOKOI CTETeHU YMCTOThI, UTO T03-
BOJISIET TIOMYUYUTh XOPOIIO BU3yaau3upyeMble Ha
a7eKkTpodopese MPOIYKThl aMIIUPUKALIAN.

IOna mnposenenus I[ILP ucnonbsoBain Tpu
Mmapel SIIEpPHbIX MMUKPOCATE/UIUTHBIX JIOKYCOB
(AF310850, AF310863, AF310873), pa3paboTaH-
Hble paHee JJi1 BUIOB pona Betula [2, c. 471-473,
3, c. 96-98] 1 oTobpaHHbIe U3 uKciaa Habopa 3¢-
(beXTUBHBIX U CTAOMIIBHO aMIUIMGUIMPYIOMINXCS
JIOKYCOB C Y€TKO BOCHPOMU3BOOUMBIMMU Pe3yJbTa-
tamu [1, c.1]. XapakTepucTuka J0KyCOB MPUBO-
IUTCS B Tabmuiie. [IJ1s1 IpaiiMepoB Oblia ONITUMM-
3MpOBaHa TeMrepaTypa OTKUTA.
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Ta6nmuua

IMociemoBaTeIbHOCTH MCIIOJIL30BAaHHBIX B paboTe MpaitMepoB
JJIST aMIUTM(UKAINA SITePHBIX MUKPOCATE/IMTHBIX JIOKYCOB

Ha3BaHne ITocnemoBaTebHOCTD IIpaliMepa Temneparypa or-
Ne¢ L MoTuB/TUII NOBTOpaA sxura (°C)/BpeMs
JIoKyca (5'-3)
oTkura (c)

F: CCGCCGGTAACACTAAACC R:| (TC)s(TA)s(TG)11 TT(TG)s

! AF310850 GAGGGAAGAAAATTCAACGG ST/75

2 AF310863 F: GAGGAAGTCTCAGCTGACGTG R:| C;2CTCC(CT);TT(CT)s 57/75
TCCTTTTCAGTTTTCTGATTTCTG

3 AF310873 F: AATCCACCGAGCATTTCAAC R:| (GAT)s 57/75
CTACAACAGCGCCAAGGAAT

Paspenenne npoaykrtoB IIIIP npoBoauan me-
TOZOM Tejib-3/ieKTpodopesa B JeHATypUPYyIOIIeM
6% monuakpuJIaMUIHOM Tejie B CTaHAAPTHBIX Ka-
mepax VE — 20 nmpoussoactBa OO0 «XeamKkoH» C
pasmepamu ctekina 20 cm x 20 cm.

Busyanusanuio u rpadpuyeckoe usobpakeHue
reyieit (anekTpodoperpaMmbl) TIPOAYKTOB paspe-
JIeHUSI TIOTy4yaayu C MOMOIIBI0 TPaHCUJUTIOMUHA-
topa «KBauTM - 312B» u oTocucTeMsl reb-mo-
KyMeHTaluu. B KauecTBe MapKepa CTaHAAPTHBIX
IIMH pparmeHTOB Mcioab3oBanu ITHK mmasmumbl
pBR322 E. coli, o6paboTaHHYI0 3HAOHYK/IEa30i1
pectpukuyuu Hpa II.

CraTuCTUYeCKUil aHaIU3 MUKPOCATEUIUTHBIX
IaHHBIX M3yYEeHHBIX 00pa3ioB OGepesbl n3 Mop-
JTOBCKOVJ MTOITY/ISIIMY GbUT TPOBEIEH B ITpOTpaMme
GenAlEx v6.51.

B pesynbTaTe mpoBefeHUS MOJIEKYJISIPHO-Te-
HeTMYeCKOTO aHaIu3a C SaepHbIMU MUKpOCaTes-
JINTHBIMMU JIOKyCaAMU U TIOCJIeIYIOIero re HOTUIIM -
pOBaHMS MOTYUYWIN MaTPULy C MHOTOJIOKYCHBIMHA
TeHOTUIIAaMM [IJIS1 KasKAOTO M3 M3YyUeHHBIX 00pas-
110B 6epe3bl 13 MOpAOBCKO MOMYJISILIVIN.

Haubosnbiras M3MeHUMBOCTh HabIi0maeTcs B
Jokyce AF310850 ¢ MaKCMMaabHBIM KOJIMYECTBOM
aseneil paBHbIM 6, TOKycbl AF310873 1 AF310863
MMeEIOT T10 5 aserneii.

Iuarma3oH ayiuH ¢pparmeHToB Jiokyca AF310873
Bapbupyer oT 120 m.H. mo 140 mn.H., JOKyca
AF310850 - ot 158 m.H. mo 168 m.H., JIOKyca
AF310863 ot 149 n.H. 1o 170 11.H.

PaHee BbICOKas paspelnamiias CIIOCOOHOCTb
3TUX MUKPOCATE/TUTHBIX MapKepoB A1 UTEeHTU -
dbuKauuy reHOTUIIOB Oepesbl Oblaa IMPOJEMOH-
CTpMpOBaHa B psAe ucciaegoBaHuit. Tak, mjs
UIeHTUOUKALINY STUTHBIX TEHOTUIIOB KJIIOHOB be-
pe3sl [1, c.1] 66110 BBIABIEHO B JIoKyce AF310850
18 anneneit B nuamnasoHe ot 156 1o 194 m.H., B J10-
Kkyce AF310873 - 5 asnesneit, Bapbupytoniux ot 140
I.H. 70 162 1.H., B IoKyce AF310863 — 13 annesnei
ot 121 n.H. go 147 n.H.

VI3 ananu3a nosiy4eHHbIX JaHHBIX CeLyeT, YTO
IJiT  TOpoBefeHUsS MOJIEKY/ISIPHO-TeHeTUYeCKOo
nacriopTusanumu 6Gepespl IIpeAJIaraeTcs Mpume-
HSTb IPOTECTUPOBAHHbIE MUKPOCATEININTHBIE JIO-
Kycbl: AF310850, AF310873, AF310863 (ypoBeHb
nosiumopdu3mMa JIoKycoB coctasisieT 100%).

[TpoBepka JaHHBIX TpPeX U3YYEHHBIX MUKPOCa-
TeJUIUTHBIX JIOKYCOB Ha BBISIBJIEHME COBITaAA0MINX
reHoTunoB B mnporpamMe GenAlEx moka3ana
HaJIM4uMe OBYX TPYII JIepeBbeB C ABYMS 00pas-
[[aMM B KaK#oii, TpuueM o6pasifpl C COBIAHAIO-
MMM TeHOTUIIaMU 110 TPeM MMKPOCATE/NIUTHBIM
JIOKycaM IMpOM3PacTaloT B HeNoCpeLCTBEHHO
61M30CTU APYT OT Apyra. BeposiTHO, 4TO cemeHa
3TUX 006Pa3I[0B MPOUCXOIST OT OJHOTO JepeBa, TO
eCTb 3TU 00paslibl MMeIOT POACTBEHHOe IIPOMUC-
XOxxHeHue. Bce ocTanbHble fepeBbsl UMEIOT UHAM-
BUIyaJIbHbIE TeHOTUIIBI Y MMEIOT PasjnyHOe I1POo-
MUCXOXIEeHMe.

Takum 06pa3oM, MOJIEKYISIPHO-TeHeTUYecKast
uneHTU UK 0TO6PaHHbIX 0c0obeli 6epesbl Mo-
BUCJION 13 MOPAOBCKOM MONYJISLIUY [IPOBELieHa C
MTOMOIIBIO CIenVGUIHBIX TPeX MMUKPOCATEIUT-
HBIX JIOKYCOB SIIEPHOTO TeHOMa, OTOOPaHHBIX U3
60JIBLIIOTO YMCIIa JIOKYCOB, TPeICTABIEHHBIX B CTa-
ThsAx. OTOOpaHHBIE i aHAIM3A AePHbIe MUKDPO-
CaTe/UTUTHbIE JIOKYChl BBICOKO IOJUMODPQHBI,
MMEIOT TI0 56 XOpOIIO BOCIIPOM3BOLMMBIX ajje-
Jieli, He MMEIOT HYyJIeBBIX ajijiesieii, T03TOMY SIBJISI-
I0TCSI YIOOHBIM MHCTPYMEHTOM [IJISI TeHEeTUUECKOM
MacrnopTU3alun U UIeHTU(GUKALNYA BUAOB Gepes,
TSI BBISIBJIEHUS Y TIOATBEPKAEHUSI TMOPUAOB Oe-
pes. Ha ocHOBe reHOTUIIMPOBAaHMS TPeX MUKpOca-
TeJUIMTHBIX JIOKYCOB SIIePHOTO TeHOMa JIJIsl 06pas-
110B Gepe3bl TOBUC/IO0I 13 MOPAOBCKOI MOMyJIsi-
LMY COCTaBJIEHbI FreHeTHUYeCKye Macnopra. Boiss-
JIeHyie COBNAJanlMX FeHOTUIIOB [10Ka3ajI0 HaJlu-
Yyie IBYX IPYIII lepeBbeB Gepe3bl, MMEeIUIX POy -
CTBEHHOE MPOUCXOXAeHNe 1 17 MHOAMBUAYATbHBIX
reHOTUIIOB. [To/TyyeHHbIe JaHHbIE 10 U3MEHYNBO-
CTU TpeX MUKpPOCATe/UINTHBIX JIOKYCOB SII€PHOTO




AKTYyaJbHBIe UCCIeJOBAHUS ¢ 2023. N225 (155)

& Buornorus | 14

reHoma 6epesbl MOBUCIION 13 MOpPIOBCKOI MOMy-
JSIUMM MOTYT OBbITH TMOJIe3HBI B CJIyyae MOJTBep-
KOEHUS TIPOUCXOKIEeHMS ApeBeCcuHbl NPy Hesa-
KOHHBIX PyOKax.
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TEXHUYECKHUE HAVKH

AMAHIYCOB Annambic UnpsicoBuu
CTyIeHT Kadeapsl CMCTEMbI aBTOMATU3UPOBAHHOTO ITPOEKTUPOBAHNS,
OpeHbYprckuii rocyaapCcTBeHHbIN yHUBepcuTeT, Poccust, . OpeHOYpr

JIVICTAHIIMOHHO-YIIPABJISEMASI MOJEJIb TPAHCITOPTHOM TEJIEJKKU

AHHOmauusa. B cmamve paccmampugaemcs OUCmMaHyuoHHO-ynpasnsemas Mooesb MpaHcnopmHoli menexcki.
TpaHcnopmHsle meaexKu aKmMueHo UCNOJIb3YIOMCS 8 PA3NUUHBIX NPOMBIUUIEHHBIX U CKNAJCKUX CEKIOpax ons ne-
peso3Ku U nepemeujeHus 2py308. OOHAKO, 8 HEKOMOPBIX cCUMYAUUSAX MpAaduyUoHHOe YNpasaeHue meaexckoii mMo-
sHcem 6bimb HeaPHEKMUBHBIM UL HEBO3MOXCHBIM, HANPUMEP, NPU pabome 8 ONACHbIX WU MPYOHOOOCMYNHbIX Me-

cmax.

Kniouegwie cnoea: Raspberry Pi, Smart Video Car Kit.

Raspberry Pi — 3T0 cepyst OMHOTITIATHBIX KOMITb-
I0TepoB, paspaboranHbix GoHOOM Raspberry
Pi Foundation c 1ie/iblo CTUMYIMPOBaHMUS 00yUe-
HUSI OCHOBaM KOMIIbIOTEPHBIX HAyK U 3JIEKTPO-
HuKM. OHM TIPeICTaBJSIOT CO00ii HebobIINe, He-
nmoporue u sHeprosddeKTUBHbBIE YCTPOICTBA, KO-
TOpble MOTYT BBITIOJHITh MHOXECTBO 3a7au U
MPOEKTOB.

OcHoBHbIe XapakTepucTuku Raspberry Pi:

1. IIpomeccop: Raspberry Pi wucmonbsyer
nporeccopel ARM, KoTOpble obecreunBaiOT [10-
CTaTOYHYIO TPOU3BOAUTENBHOCTD JJISI MHOXeCTBa
3amau. Pasubie momenu Raspberry Pi umeror pas-
Hble BepCUM MPOIeCCOPOB C pPa3HOM MPOMU3BOAM-
TeJIbHOCTBIO.

2. OmepatuBHas mamsTb: Raspberry Pi
006bIuyHO ocHamaercst 1-2 I'B omepaTuMBHON ma-
MSITH, YTO TIO3BOJISIET BBITIONHSTh pasiuuHble 3a-
Iauy, BKJIOYas MyJabTUMeAua, porpaMmMupoBa-
HJE Y UHTepHET-CephUHT.

3. XpaHwinine AaHHbIX: Raspberry Pi umeer
C0T my1st microSD-KapTel, KOTOpasi CIYKUT B Ka-
yeCcTBe OCHOBHOTO XpaHW/IMIA AAHHBIX, TOe Xpa-
HSITCST OTlepallMOHHas cucteMa U (aitsibl M0JIb30-
BaTeIs.

4. Tloptel u wuHTepdeiicel: Raspberry Pi
MMeEeT Pa3JuMYHbIe TIOPTHI ¥ MHTepdEChl, BKIIO-
yasg HDMI /151 moax/itoueHus K MOHUTOPY WU Te-
JieBu30py, USB-opThl [Jis1 MOAK/IIOUEHUS Tepu-
depuitibix ycrpoiictB, Ethernet-mopT mans mop-
KJII0UeHus K cetu, a Takke GPIO (General Purpose
Input/Output) a9 TOAKIIOYEHUS Pa3AUUHBIX
37IeKTPOHHBIX KOMITIOHEHTOB U CEHCOPOB.

5. OmnepanuoHHast cuctema: Raspberry Pi
MOAIePKMBAET pa3jauvHble OIepalMOHHbIE CU-
cTeMbl, Bkiouas Raspbian, ocHoBanHyI0 Ha Linux,
a TaKke OpyruMe OUCTpuOYTMBBI Linux u maxke
Windows 10 IoT Core.

[Tpumenenus Raspberry Pi:

1. O6pasoBaune: Raspberry Pi mmpoko mc-
MOJIb3yeTCSI B 0OPA30BATENbHBIX YUPEKIEHUSIX
Inas. oOydyeHMs OCHOBaM IPOrPaMMMPOBAHMS,
3MIeKTPOHUKM U poboToTexHUKM. OH TpesoCTaB-
JISIeT TOCTYITHYIO ¥ TTPAKTUYECKYIO I1aTdopMy st
U3YYEHMS U SKCIIEPUMEHTVPOBAHMS.

2. JomarrHue mpoekThl: Raspberry Pi mosker
MCIIOTh30BAThHC B PAa3IMUHBIX JOMAIIHUX ITPOEK-
Tax, TaKUX KakK MYJIbTMMeIVIHbIE LIEHTPbI, cep-
Bepbl (GaiiyIoB, CUCTEeMbl YMHOTO IOMa, aBTOMATH-
3a1us U Ap.

3. PaspaboTka TMporpaMMHOro obecreve-
Husi: Raspberry Pi mpemocTtasisieT paspaboTumkam
IOCTYITHYIO TIaTHOPMY IJ1s1 CO3LAHUS U TECTUPO-
BaHMSI TIPOrPaMMHOrO obecrieueHus], BKIOYas
TIPUJIOKEHUSI, UTPBI U IPYTUE MTPOEKTHI.

4. Unrepuer Bemeit (IoT): Raspberry Pi sB-
JIieTCsl TIOMY/ISIPHBIM BBIOOPOM [JIsT pa3paboTKu
MPOEKTOB MIHTepHeTa Belleit, re OH MOXET CITy-
SKUTh B KauecTBe I[@HTPaJIbHOTO YCTPOMCTBA st
yIOpaBaeHUs] ¥  MOHUTOPUHTA  Pas3IMYHbIX
YCTPOJCTB U ceHCcopoB [1, c. 158].

Raspberry Pi OTKpBIT AJisS COOOIIECTBa, UTO
03HayaeT, YTO JIIOAY MOTYT CO3aBaTh U EeTUThCS
CBOMMM TPOEKTaMMU, KOAoM U upesmu. OH CTanl
IOCTYITHBIM MHCTPYMEHTOM JIJISI JIIOZei BCeX BO3-
pacToB ¥ YPOBHEN HABBIKOB, U MPOAOIKAET BHO-
CUTh 3HAUMTEJIbHBIM BKJAJ B 006/IaCTM 0O0pa3oBa-
HUS, MHHOBaUMi1 U DIY-TIipoeKkToB.
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Bupn Raspberry Pi (puc.).

Puc. Raspberry Pi

Smart Video Car Kit — 270 Ha6op AJis cO3maHMsT
YMHOJM aBTOMAaTM3MPOBAHHOM MOAEIN aBTOMO-
6w, OCHAIIEHHOTO BUAEOKaMepoi U IPyruMM
JJIEKTPOHHBIMM KOMIIOHEHTaMM. OJTOT Habop
MPegoCTaBIsIeT BO3MOXKHOCTb JIIOO0MY JIIOOUTETIO
37IEKTPOHUKU U TIPOTPaMMUPOBAHUS MOCTPOUTD
CBOIO COGCTBEHHYIO MOJIe/b aBTOMOOMIIS ¢ DyHK-
IMSIMM PACIIO3HABAHMS BUIE0, KOHTPOJS JBVIKE-
HUS U JaKe yAadeHHOro ynpasaenus [2 ,c. 168].

OcHoBHble xapakTepucTukyu Smart Video Car
Kit:

1. Bupeokamepa: Habop BK/IIOYaeT BbICOKO-
KauyeCcTBEHHYI0 BUIeOKaMepy, KOTopas I03BoJIseT
3aIMChIBATh BUIEO U M300paxkeHus. OHa MOXKeT
OBITb MCITOJIb30BAHA IJIS1 Pa3IMUYHBIX ITPOEKTOB,
TakMxX Kak paclio3HaBaHMe JIML, OOHApYXeHMe
00BeKTOB, CJie[loBaHMe 33 TMHUEN U IPYTUX.

2. Isuratens u Kojeca: Smart Video Car Kit
OCHAIlleH MOIIHBIM MOTOPOM U YIIpaBJisieMbIMMU
KOJIecaMM, UTO ITO3BOJIIET ABTOMOOWIIO [IBU-
raThCs BIIepe[l, Ha3ajl, IOBOPaYMBaTh M MaHEBPU-
pOBaTh.

3.  MukpokoHTposuiep: Habop mocTaBisercs
C MMKPOKOHTpoJIZIepoM Arduino, KOTOPbIi SIBISI-
eTCsT TIOMY/ISIPHOI TIaTdopMoii s pa3paboTKu
MIPOrpaMMHOTO 06ecrieueHusI U YIpaBaeHUs d7eK-
TPOHHBIMM KOMITOHEHTaMu. Arduino obecmeun-
BaeT I'MOKOCTb M PACIIMPSIEMOCTb IJISI CO3IAHUS
Ppa3IMYHbBIX IPOEKTOB.

4. BecrnpoBogHoe ympaBieHue: Smart Video
Car Kit mopmepkuBaeT 6eCrpOBOAHOE YIIpaBiie-
Hue udepe3 Bluetooth mimu Wi-Fi, mo3Bonss yna-
JIEHHO VIIPaBJsATh aBTOMOOWMIEM C TIOMOIIbIO
cMapTdoHa UM IPyroro yCTpoicTBa.

5. PacmpsiemocTb: HaGop mpemocTaBiisieT
BO3MOKHOCTb TOAK/IIOUUTb JIOTIOJHUTEIbHbBIE
JaTYMKM UM MOJYJIM, TaKue KakK JaTIMKu

PacCTOSIHUS, aKCeJIepoMeTp, TMPOCKOI U ApyTue,
yTOGBl PACHIMPUTb (GYHKIIMOHATBHOCTH aBTOMO-
O6ussl U peann30BaTh 6osiee CIOXKHbIE TTPOEKTHI [3,
c. 128].

Smart Video Car Kit npemHasHaueH aJisl co3aa-
HUSI YMHOTO aBTOMOOWMJII C BO3MOKHOCTHIO 3a-
MIACK BUIEO Y BBITTOJHEHMS Pa3INUYHBIX QYHKIMIA
pacrio3HaBaHMsT ¥ YIIpaBJIeHUs HAa OCHOBE BUEO-
aHaMUTUKU. OH MOXKeT ObITh MCIIOIb30BaH IS
CenyoIX LUeen:

1. Pacrmo3HaBaHue OGBEKTOB: C ITOMOIIbBIO
BMJleOKaMepbl, BXOSAIIeH B cocTaB Habopa, Smart
Video Car Kit mo3BosisteT pacIio3HaBaTh M KJIacCCH-
¢dbuipoBaTh 06bEKTbl Ha OCHOBE BMEOAHAJM-
TUKU. ITO MOKET ObITH UCIIOIB30BAHO JIJIST PacIio-
3HABAHUS JIMI, OOHAPY)XEHUS U OTCIEKMBAHUS
00beKTOB, onpenenaeHus: Gopm u pasMepoB 06b-
€KTOB U T.JI.

2.  ABTOHOMHOE IBMXXEHME: C IOMOILBIO ITPO-
rpaMMMPOBaHMs U NaTunkoB, Smart Video Car Kit
MOKeT ObITb HACTPOEH Ha BBIMOJHEHME pa3jnd-
HbIX 3a7ay aBTOHOMHOTO ABMXeHus. Hampumep,
9TO MOKeT 6BITh MCIIOIb30BAHO MIJISI CO3TAHMS aB-
TOHOMHOTO po60Ta, KOTOPBIN CIeyeT 3a JUHUEI,
m3beraer MpemnsITCTBUS UM MepeMeInaeTcs B 3a-
IAaHHOI 00/1aCTH.

3. TIpoektsl MHTepHeTa Bemeli (IoT): Smart
Video Car Kit MokeT ObITb MCIIOJIb30BaH B pas3ainy-
HbIX TTpoekTax IoT, rie OH MOXEeT CJIY>KUTh B Kade-
CTBE YMHOTO YCTPOMCTBA AJIS1 YIIPABAEHUSI U MO-
HUTOPMHTA C UCITONb30BAHMEM BUIE0QHATNTIKNA.
Hampumep, 3T0 MOXXeT OBITh MCIIOTb30BAHO IJISI
CO3TaHMS CUCTEMbI BUIEOHAOTIONEHUS WIN YM-
HOTO ioMa.

4. O6yuenme u ucciemoBanusi: Smart Video
Car Kit nmpegocTaBisieT BO3MOKHOCTb M3Y4eHUS U
9KCIIePUMEHTUPOBAHMS c Pa3INIHBIMU
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acrekTaMy 3JIeKTPOHMKY, TPOrpaMMUPOBAHUS U
pobororexHuku. OH MOXKET ObITh MCIIOJIb30BaH B
06pa3oBaTeIbHBIX LIEJISIX, OIS IPOBeIeHNS MCCIe-
IIOBaHMIT ¥ CO3IaHMsI COOCTBEHHBIX ITPOEKTOB.

Smart Video Car Kit mpemocTaBisieT rMOKyI0
maThopmMy IJIST CO3IaHUS YMHOTO aBTOMOOUIIS U
peanusaluMy pasaMyYHbIX POEKTOB, CBSI3aHHBIX C
BU€0aHAINTUKON U yIIpaBlieHKeEM Ha OCHOBE BU-
nmeo. OH mpemoCTaBiIsIeT BO3MOKHOCTh pa3paboT-
YMKaM U SHTY3MacTaM BOTIJIOTUTb CBOY UJIEN B pe-
aJbHOCTh M IIPOBECTU IMPAKTUUYECKME ISKCIIEPU-
MEHTBI C Pa3JIMYHbIMU QYHKIMSIMU ¥ BO3MOXKHO-
CTSIMU aBTOMOOMJISL.

Smart Video Car Kit mpeayiaraet BO3MOKHOCTH
IIJISE U3yUeHMsI 3JIEKTPOHUKM, TIPOTPaMMIUPOBAHMS
u poboroTexuuku. OH MOXKeT ObITh MCIIOJb30BaH
B 00pa30BaTeNbHbIX LIeJISIX, AJISI CO3AAHUS TTPOeK-
TOB [0T, aBTOHOMHBIX CUCTEM, a TAKXKe [IJI51 IpOBe-
IeHMs OKCIepMMEeHTOB U WUCCAefoBaHUl B

0671aCTV KOMITBIOTEPHOTO 3PEeHMs ¥ MAIIMHHOTO
obyueHus.

Ha6op rocTaB/sieTcs ¢ HOApOOHBIMY MHCTPYK-
UMM ¥ TIpMMEpaMM MPOTPaMMHOI0 KOJa, UTO
JleJIaeT ero JOCTYITHBIM /IS HAUMHAIOIIVX U OITbIT-
HbIX 9HTY3MacToB. Smart Video Car Kit npegocTas-
JISIeT BO3MOKHOCTb CO3/1aTh COOCTBEHHbIV YMHBI
aBTOMOOW/Ib U BOIUVIOTUTH CBOM MUAEU B peasib-
HOCTb.
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REMOTE-CONTROLLED MODEL OF A TRANSPORT TROLLEY

Abstract. The article considers a remote-controlled model of a transport trolley. Transport trolleys are actively
used in various industrial and warehouse sectors for the transportation and movement of goods. However, in some
situations, traditional trolley control may be ineffective or impossible, for example, when working in dangerous or

hard-to-reach places.

Keywords: Raspberry Pi, Smart Video Car Kit.
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IINTATOHOB Cepreii IMuTpueBua
CTYHeHT Kadeapsl «JIeKTpoIHePreTHUKa U SeKTPOTeXHUKAY,
IleH3eHCKMIt roCcyapCTBEHHBIN YHUBepcuTeT, Poccus, r. [leH3a

Hayunblii pykosodumesnv — cmapwuti npenodasamens ITeH3eHCK020 20CydapcmeeHH020 YyHUsepcumema
Muxatinoe Cepeeii Anexkceesuu

NCCJIIEJOBAHUVE 1 YMEHBIIEHME KOMMEPYECKUX ITOTEPDb
B 3JIEKTPUYECKUX CETAX B YCIIOBUAX PEAJINZAIIN
JHEPT'OCEPBHCHBIX 1 OIOBOPOB

AHHOmMauus. BeinosiHeH ananu3s agaputinsiii omxatoueruii B/I-10 kB, 61azodaps Komopomy, 0CyuiecmeieH 8bl-
0op Mecma ycmaHosKu pexioysepa Ha uHuu. IIpoussedeH pacuem mexHuueckux nomepob 31eKmpoaxHepeuul 8 Jiu-
HUs1x, N0OpOOHO paccMompeHo 8ausHue KpYynHolx hompebumereti ¢ 3a8bluleHHbIM K03 duyueHmom peakmugHoli
MOWHOCMU HA 8eUYUHY NOMePb JleKmpo3Hepeuu. [IpoaHanu3uposaHo enusiHue eHeOpeHH020 UHMELIEKMYalb-
H020 yuema Ha Kommepueckue nomepu sjiekmpoarHepauu. OnpedejieH cCpok 0Kynaemocmu 3Hep20cepsuUcH020 KOH-

mpaxkma.

Knrouessle cnosa: nomepu 3nekmposHepeull, yuem 31eKmposxepeuul, Hedoomnyck 3aeKmpuueckoli sHepaull,

M3M€pum€flebll:1 KOMMnJjekc.

s obecrieuennsi 3OGEKTUBHOrO M panmo-
,Z[Haanoro MUCIOJIb30BaHMSI HEPreTUYeCcKuUx
pecypcoB, TMOAIepsKKY, CTUMYJIMPOBAHUS U TLIa-
HUPOBAHUSI JHEProcOepeskeHus] U TOBBIIIEHNS
SHepreTu4yeckoi 3pdeKTuBHOCTU B Poccuiickoii
@enepanuy co30aHbl 3aKOHOAATE/IbHBIE Y CTUMY-
JIMpYIOIIYEe Mepbl IJ1S1 Pa3BUTUSI.

IOnst obecrieueHus] TPAMOTHO BBICTPOEHHOTO
MICIIOJIb30BAHUSI 9JHEpPreTMYEeCKuX pecypcoB B

paMKax peanusalyuy SHEProCePBUCHBIX KOHTPAK-
TOB TpebyeTcs MpUMeHeHre HM(POBBIX TEXHOJO-
TUi1 B 9JIEKTPUUECKUX CETSIX, UTO B HACTOSIINIT MO-
MEHT SBJISIETCS [1epPBOCTEIIeHHON 3aJaueit nepep,
SHEpreTUYeCKOoi OTpacibio.

B pamkax ucciegoBaHust BbIOpaHbl 5 BO3IYIII-
HbIxX JIDII IMensenckoro I10 ¢unnana ITAO «Poc-
cetu Bonra» - «[leH3asHepro».

Tabmuua 1
Ananus 6aaHcoB 3jieKTpo3ueprun mo BJI-10 kB 3a rog,
OTmyck ITonesHsbln [TonesHsbIin ITonesHsblit @akTHYeCKMii HebaaHC
HaunmenoBauue 3JIEKTPO- OTITYCK 3JI€K- OTITYyCK OTITYyCK 3JIEKTPO3HEePIrumn
BJI-10 kB SHepruu, | TposHepruu, | (wop.auua, (busnuia, B % k oT-
KBT'u
KBTu KBT4y KBT4) KBT-u) MIyCKY
fgo‘gg KB «Doro3a- | (19601 | 5014666 | 2341362 | 2673304 | 1405135 21,9%
CBf;;f KB «Bamies- | coi1036 | 3986050 | 2002598 | 1983452 1858886 | 31,8%
BJI-10 kB «Bommas» | 9091998 | 5451128 | 2842316 | 2608812 3 640 870 40 %
BII-10 KB «Apbe- | o pro 210 | 1571 389 1155973 415 416 705 921 31,1%
KOBCKasI»
BI-10 KB «Bepeso- | ooins | 3034822 | 2642356 392 466 1629557 | 34,9%
Bas Pomia»

B pesynbTaTe npoBeIEHHOr0 aHaIK3a IO BbI-
6panHbIM BJI-10 KB BBISIBJIEHO 3HAYUTEILHOE ITpe-
BblllleHMe (PakTuueckoro HebajgaHca 3JIEKTPO-
SHEePTUM OT HOPMAaTMUBHBIX 3HAUEHMIL. DTO TOBO-
pUT, Kak O Haauuuu GHakToB 6e3yueTHOro U

0e3I0rOBOPHOTO IOTPe6IeHMS 3TEKTPOIHEPTUH,
TaK ¥ MOXKET ObITh BBI3BAHO OTCYTCTBMEM CTOIIPO-
IIEHTHOTO CHSTUS TIOKa3aHMii 0 TOYKAM ydeTa
3JIEKTPOIHEPTUM MOTpedbUTENel, BO3MOXKHBIX 3a-
HIKEHUSIX repeaBaeMbIX 06beMOB
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MOTPe6IeHHO 3JIEKTPOIHEPTUM B afipec CETeBOit
OpraHu3alyy, a Takke HaJuuueM y4acTKOB 3JIeK-
TPUYECKOI CeTU C BBICOKMM YPOBHEM TexXHUUe-
CKUX TIOTepb. I CHIDKeHUS TIOTePhb 3IeKTpude-
CKOJ1 9Hepruy Heobxodyma pa3paboTKa CUCTEM-
HOrO TOoAXOMla C IpUMeHeHMeM COBPeMeHHBIX
CpeJICTB yueTa 3JIeKTPO3IHEePIUn.

OmnpepeneHre MeCT YCTaHOBKU peKIOy3e-
POB Ijisi YMEHbUIEHUSI HeJOOTIIYCKa 3JIEKTPO-
SHEPrun

HepooTnyck 3/eKTpoO3HeprUu B MEPBYIO Oue-
pellb BbI3BaH TeXHOJIOTMYECKMMU HapYIIeHUSIMU B
paboTte o6opymoBaHusi. Kpurepyuem onTMMu3aun
BbIOOpA MecTa YCTAaHOBKM PEKJIOY3epOB B 3JIeK-
TPUYECKON CeTU C 11e/bI0 TOBBIIIEHUST HAJIeXXHO-
CTU 3JIEKTPOCHAOKEHUST TTOTpeOUTeNel SBIISETCS
MUHMMM3aLUUsI CYMMapHOTO TOJOBOTO HEA0O0T-
IIycKa 3jieKTpuueckoil aHeprun (AWuo).

B o6mieM Buae CyMMapHbIii TOLOBOI HEZOOT-
ITyCK PacCUMUTBIBAETCS JIJIsI ceTu 1o opmyre:

AWyo = 0,01 o T+ L-Syom-cos@- Kz (1)
re wo — yAeabHas 4acToTa noBpexnaenuii BJI-10
KB (1/Ha 100 kM B rof);

T — cpenHee BpeMsI BOCCTAaHOBJIEHUSI OAHOTO
YCTOIYMBOTO MTOBPEXIEHNS, U;

L - piviHa yyacTka JIMHUM, KM;

Swow — HOMMHA/IbHASI MOIIIHOCTh CUJIOBOTO
TpaHcdopMaTopa MOTpe6UTETbCKOIM MOACTAaHLINMY,
(kBA);

COS® — KO3(pGULIMEHT MOIITHOCTH;

Kz - K03hduLMeHT 3arpy3Ku CUJIOBOTO TPAaHC-
dbopmaropa nOTpeOGUTETbCKOI OICTAHIIUNA.

BbIGOp ONMTMMAaJbHOTO MeCTa YCTAHOBKU JIO-
TOJTHUTENIbHBIX PEKIOY3€POB MpejjiaraeM ocylie-
CTBUTDb UCXOMAsS U3 Haubojee «CaabbIX» yUacTKOB
BJI-10 kB, mnoOaBep>KEHHBIX TEXHOJOTUYECKUM
HapyueHuUsM. [Iji1 3TOro mMpou3BedeM aHaIu3
MIPUUMH U KOHKPETHBIX MECT MOBPEXIEHUY 000-
PYAOBaHMS 3JIEKTPUIECKON CETU TP aBapUIMHBIX
OTK/IIOUEHUSX 3a IocaenHue 5 et o Bcem BJI-10
KB ¢ 1CIo/ib30BaHKEM ITPOrPaMMHOI0 KOMILIeKCa
«ABapUITHOCTb>.

@parmMeHT BbITPY3KM U3 KypHaJia OTKIIOUeHU
MpOrPaMMHOIO  KOMILIekca  «ABapuUItHOCTb»
MpeJCcTaBeH Ha pUCYHKe 1.

[Oucnetyepckoe t [arta u Bpems Bua

cetu BO3HUKHOBEHUA

‘TexHonoruyeckor

Jarta u Bpema [arta u Bpems [nuTensHocTb MpuuKHa OTKMIOYEHUS
npekpaLleHus BOCCTaHOBINEHUS coBbITHA, U

1 x 2 ~ Bl Ed 4

Ed

5 - 6 - 7 - 9 -

BJ1-10 kB Bansesckas Ne 4 ot I1C 110/35/10 kB| 10 (10.5) 02.07.2018 13:57
MankpaToBKa

ABapliitHoe

02.07.2018 13:57 02.07.2018 15:55 MoepesxaeHue Tr-5144 ( 6anaHc

1,9667
noTpebuTens).

BN-10 kB Bansesckas Ne 4 ot [1C 110/35/10 kB
MankpaToBka

10 (10.5) 13.08.2018 09:44

ABapiiiHoe

13.08.2018 09:44 13.08.2018 12:34 Cpbis BA3ku onopa Ne 120

2,8333

BJ1-10 kB Bansaesckaa Ne 4 o7 [1C 110/35/10 kB
MankpaToBka

10 (10.5) 16.01.2019 1105

AsapimiiHoe

16.01.2019 11:05 16.01.2019 13:00 HewucnpasrocTe TM-5079 B/M

1,9167

BJ1-10 kB Bansesckas Ne 4 ot [1C 110/35/10 kB
MaHkpaToBKa

10 (10.5) 16.0152049 17:30

AsapiitHoe

16.01.2019 17:30 16401.2019 18:50 MospesxaeHue TM-4899 (6anaHc

1,3333
notpebutens)

BJ1-10 kB Bansesckas Ne 4 ot [1C 110/35/10 kB
l MaHkpaToBKa

10 (10.5) 17.04.2020,14:35

AsapiiiiHoe

47.04:2020 14735 17.04.2020 16:00 MospesxaeHue Ha Banaxce

1.4167 notpebutens, otkn. NIP-4944

BJ1-10 kB Bansesckas Ne 4 ot [1C 110/35/10 kB
| Matkparoska

10 (10.5) 23.04.2020 17:05

AsapiitHoe

23.04.2020 17:05 23.04.2020 18:40 Cpebis BA3ku on. Ne167 ¢.B.

1,5833

BI1-10 kB Bansesckas Ne 4 ot 1C 110/35/10 kB| 10 (10.5) 22.11.2020 16:43

MaHkpaToBKa

ABapliitHoe

22.11.2020 16:43 22.11.2020 17:35 OTropen wneiich Ha onope 149

0,8667

BN-10 kB Bansesckas Ne 4 ot [1C 110/35/10 kB
MaHkpaToBKa

10 (10.5) 04.03.2021 18:13

ABapiiiHoe

04.03.2021 18:13 04.03.2021 19:45 CpeiB BA3KU NpoBOAa on. B/7

15333 ®.C. HepooTnyck 260 kBT/4

BI-10 kB Bansesckas Ne 4 ot [1C 110/35/10 kB| 10 (10.5) 28.06.2021 20:43

MankpaToBka

AsapumitHoe

28.06.2021 20:43 28.06.2021 22:22 Cpebis BA3KK on. Ne58 ¢.B.

16500 Hepootnyck 577 kB/u

BJ1-10 kB Bansesckas Ne 4 ot [1C 110/35/10 kB
MaHKkpaToBKa

10 (10.5) 27.10.2021 03:35

AsapuiiHoe

27.10.2021 03:35 27.10.2021 05:20 B pesynbTate [T nospexaeHs!

1,7500 onopbl Ne82, 83. Mposegera

Puc. 1. ®parmeHT Boirpy3ku us [IK «ABapuitHOCTb»

Csenem pe3y/ibTaThl IIDOBEAEHHOTO aHa/IM3a aBapUITHOCTU B €AVHYIO T8.6JII/II.[y " MpoaHa/IN3NPyeEM pe-

3YJIbTaThI.
Tabnuua 2
Ananus aBapuiinoctu BJI-10 kB
Haymeropamme BIL- KOM-BO OT- Bpenst Komn-Bo oTKII Ha BpeMHUOTKJI. 13-3a IoBpe-
N N HauboJsIee mpo- SKIeHMit Ha Haubotee mpo-
10 kB K/IIOUYEeHU OTKJIIOYEHUI
6JIEMHOM y4acTKe 6JIEMHOM y4YacTKe.
®0oTO3aTBOP 24 95 u.11 MuH 14 61 4. 32 MUH.
Bansesckas 47 140 4. 43 muH 31 105 u. 33 MuH.
Bopnas 26 90 u. 48 MuH 9 354.19 Muu
Apb6ekoBcKas 32 127 4. 13 MuH 14 53 u.45 MuH
Bepe3soBas Poiia 29 104 4. 43 muH 9 21 4. 05 MuH

B x0me mpoBemeHHOTO aHa/IM3a Mo Kaxkaon BJI-
10 xB 6bT ompepdeneH Y4aCTOK, ITOBPEKIEHUS
060pyIOBaHMS KOTOPOTO IMPUBOIST K OTK/IIOUE-
HusM BJI-10 kB. B cooTBeTCTBUM C TIPOBEIEHHBIM

aHaJIM30M OCYIECTBIsSIEM BBIOOpD MecTa YCTa-
HOBKM DPeKJOy3epa, IVIaBHON 3amaueii KOTOPOro
CTaHeT OTHAe/ieHKe Haubosee MPOGIEMHBIX YUACT-
KOB BJI-10 KB. Peanusauus IaHHOTO
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MEePOIIPUSITHUS TTO3BOJIUT 06eCIIeunThb 6oiee BbICO-
KU1 YPOBEHb HAJIESKHOCTH MO Guaepam B I€I0M,
06JIeTYNTD IMMOUCK MeCTa MOBPEXIEHNS, YCKOPUTD
BOCCTaHOBJIEHME TUTaHUs, a KakK CIeICTBUE ITOTO

3HAYUTETbHO YMEHBIIUTD BEJIMUYMHY HEJTOOTITyCKa
37IeKTPO3HEPTUN.

CymMMapHbIl/i rOgOBOM HEOOOTHYCK IJIST KaXK-
JIOTO y4acTKa 3JIEKTPUUECKOI CeTU C YCTaHOBJIEH-
HBIM PEKJIOy3epOM, pacCUMThIBAETCS 10 popmyrie:

AWyo = 0,01 o * T * (Lmar * X Lotn) * X Stomys *€OS @ - K3, (2)

> SHOM y4 — CyMMa HOMMHAIbHbBIX MOIITHOCTE
cunoBbIX TpaHcopmatopoB KTII yuacTka, KBA.

PaccuntaeM HeZOOTHYCK 3JE€KTPOSHEPTMM HaA
npumepe BJI-10 kB «BansieBckasi», AJjis1 3TOTO BbI-
MMOJIHMM OTZHE/JbHO pacyeT MO Y4YacTKy OO0 MecTa

YCTaHOBKMU peKJioy3epa (y4acTok 1) u mocjie mecra
YCTaHOBKMU, KOTOPBIV BXOAUT B 30HY JIeiICTBUS 3a-
AT pekaoy3epa (y4acToK 2).

CymMMapHbIi  TrOZOBOM
y4acTka 1:

HEOOTITYCK  JIJIs

AWiioyur = 0,01+ 5,44 -3.01- (11,76 + 12,84) - 7520 - 0,8 - 0,65 = 15751,49 kBt/u.

CyMMapHblit ro0BO HEJOOTITYCK JJIs yUyacTKa 2:

AWiioyuz = 0,01 10,56 3,4 (4,41 +2,66) - 1470 - 0,8 0,65 = 1940,36 kBT/u;
CYMMaprIVI I‘O,HOBOIZ HEOOOTITYCK IJId paCCManI/IBaeMOIZ BHEKTpI/I‘IeCKOIZ CeTU paCCUNTBIBAETCA I10 (bOp-

MmyJie:

AWhoy = AWhoya1 + AWroyuz 3
AWy, = 15751,49 + 1940,36 = 17 691,85 kBt/u.
PesynbTaThl MPOM3BEAEHHBIX pacueToB o BJI-10 kB cBemeM B TabuILy.

Tabauia 3

ITokasaTe/in HEZOOTITYCKA 3JI€KTPOIHEPT UM

HepooTnyck 10 yCcTaHOBKMU Hepootmyck rocie ycra-

Hanmerosarme BJI-10 kB IICC-10 kB, kB1/u HoBKku IICC-10 kB, kB1/4
®0TO3aTBOP 14359,52 7770,79
BansieBckast 44664,54 17691,85
Bognas 25292,26 17702,41
Apb6GeKkoBcKas 13973,48 8542,17
Bbepe3sosas Poma 10235,12 7119,43

AHanu3upysl pesyibTaThl pacuyeTa, HeoOXO-
IVMO OTMETUTb CYIIeCTBEHHOe Y/ydllleHle BCeX
rokasareJsieil IpyU yCTaHOBKe peKjoy3epa AJis OT-
IeneHusl Hambosee Mpo6IEMHOro yvactka. Tak,
3HaueHMe roI0BOTO HeI0OTIYCKA 3IeKTPUYECKOii
SHeprum cokpamaercs Ha 46,7 % umu 49700
KBT-u/ros BakHyI0 poJib B 06ecrieueHuM oTydeH-
HBIX De3y/JbTAaTOB UrpaeT JIOKIM3alUUU IOBpe-
SKIE@HHBIX YUYaCTKOB M BOCCTAaHOBJIEHUS 3JIEKTPO-
CHaOKeHMS TIOTpebuTeNelt.

PacueT TexHMUYECKMX IIOTEPb JIEKTPOIHEP-
ruu o BJI-10 kB

[Tpu HOpMUpPOBaHMM 0ObeMa ITOTEPH SJEKTPO-
sHepruu 1o BJI-10 kB BaXXHO MOHMMATh KaKyIO
YacTh MOTEpPb COCTABJSIOT MOTEPU Ha Tepemady
37IeEKTPOHEPIUN (TeXHUUECKME MOTePU) U KaKoe
KOJIMYECTBO JIEKTPOIHEPTUM TepsieTcs U3-3a 6e3-
YUeTHOro 1 6e3/0TOBOPHOTO MOTpebIeHus ToTpe-
6uTensmu. JJaHHBIN ITOKas3aTe/b, TaK ke He06X0-
VM 7151 OLleHKY TTepCIeKTUBbI BHEIPeHUS MHTEI-
JIeKTyaJIbHOTO yueTa TOTpebuTeNsIM "

_ P%+Q?

orpejieJieHMsT CPOKOB OKYIaeMOCTU 3Heprocep-
BUCHOTO KOHTpAaKTa.

BoImomHUM pacyeT TeXHUUYECKUX TTOTepPh 3J1eK-
TposHepruu no BJI-10 kB. Ilorepu MOITHOCTU
OTIpeesISTIOTCS 110 Cenyomiei hopmyre

s? P2+Q? P2x(1+tg?)
APL=W><R= z XR= z 4)

OueBMIHO, YTO 06BEM TOTEPDb 3IIEKTPOIHEP-
MU 3aBUCUT He TOJIbKO OT IOJMHBI YYaCTKOB JIU-
HUM, HO U OT UX OCOBGEHHOCTel pacrpemeneHus
Harpys3oK 10 JjauHe JuHuu. Ilorepu B IMHUM, KO-
TOpast IMpeACcTaBysieT U3 cebsl BBITSHYTYI0 Maru-
CTpaJib, 3HAUYUTEIbHO OTJINYAIOTCSI OT TMOTEPh B
JIMHUY C TaKO¥ ke CYMMapHOI MPOTSDKEHHOCTHIO,
HO MMEIOIIYIO Pa3BeTBIEHHOI CTPYKTYPY OTIAeK
B BUJIe lepeBa.

VuutsiBas, TOT GakT, UYTO BbIOpaHHbIE JJIST UIC-
cnepoBanus BJI-10 kB uMeOT cocpefoTOUYEeHHYIO
Harpysky 6Jiske K KoHiry BJI-10 kB, pacueTt notepb
3MIeKTPOIHEPTUM BBIPAXKAETCS B CJIeAYIOIUX Gop-
MyJax:

PXR

AP%—TXRX100=7X(1+tg2(p)X100 (5)
AUy, = 2 ZE X 100 = 5 % (1 + & X tg2p) X 100 (6)
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W3 3TUX ypaBHEHUI CllefyerT:

_ 1+tg%e
APy, = AUy, X Trexige )

rge € — OTHOLIEeHMEe PeaKTUBHOI'O CONIPOTUBIIEHUS
JIMHUU K aKTUBHOMY COIIPOTUBJIEHUIO. [ mIpak-
TUUYEeCKUX pacyeToB IpuMeHATcs € = F /100, roe
F — cedyeHne npoBoia rOJIOBHOTO yYaCcTKa BO3AYII-
HOW JINHUN.

s yBenuueHsI TOUHOCTU PacuyeToOB U YMEHb-
IIeHUsI BpeMeHM MCIOJIb3yeTCsI NPOTPaMMHBIN
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Puc. 2. [Ipumep rpadmueckoit vactv auHuM B iporpamme VoltExpert

Ons Toro, uTo6Gbl ITPOTPAMMHBI KOMILIEKC
YUYUTBIBAJ pacripeeneHns TOKOB B oTnarikax BJI-
10 kB B cOOTBeTCTBUM C peanbHbIMM HAarpy3Kamu,
HeOo6XOIMMO 3aIlOJIHUThL JaHHble Mo Kakmoit TIT

10/0,4 xB. PesynbTaThl pacyeta mageHus] Harpsi-
>KeHMsI 1o yyacTkaM BJI-10 kB BbITO/IHEHHBIE TTPO-
rpammoit VoltExpert mpencraBieHsl B Buie Tab-
JIALBI

Tabnuua 4

PesynbpTaTsl pacyeTa notepb HanpsikeHus B BJI-10 kB

HaumenoBanmne BJI-10 kB [Tagenue U, %
®doT03aTBOP 3,82
BanseBckas 5,91

Bopnas 5,18
Apb6GeKkoBcKas 5,46
bepesosas Poia 4,98

Takum 06pa3oM, pacyeT MOTePh IJEKTPOIHED-
ruu o1 Kaxkgoii BJI-10 kB 6ymer onpeneneH 1o
dopmyie (7).

Pacuer Kko3dduimeHTOB
MoimHocTH 1o BJI-10 kB

ITo pesyabraTaM HOPOU3BEIEHHBIX PACUETOB
K03 UIMEeHTOB peaKTUBHOIA MOIIHOCTH

peaKkTHBHOIM

OTMEUEHO TIpeBbIllIeHMe 3HAUYeHUs KO3hduIm-
€HTa peakTUBHOI MOIIHOCTU, KOTOPOe HOPMUPO-
BaHO mpuKazoM MuusHepro Poccum ot 23.06.2015
N2 380 «O nopsiiKe pacueTa 3HaUeHMIT COOTHOIIIe-
HMUSI TIOTpe6JIeHNST aKTUBHO ¥ peaKTUBHO MOIII-
HOCTM [JJis1 OTHEe/NbHBbIX 3HepPronpyuHUMAIOIINX
YCTPOVICTB ITOTPEOUTEIIEN SJIEKTPOIHEPTUN»
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Ilyist mpuBefeHusI B COOTBETCTBUST KOadduim-
€HTa PeakTMBHOW MOIHOCTU IIpe/ijlaraeM BBIIIO -
HUTb MHCTPYMEHTAJIbHbIEe TPOBEPKU Y3/I0B y4yeTa
rnorpe6ureneit uMmeronux Ha 6amance TII 10/0,4
KB. CornacHo 1. 16 IIpaBui HeIMCKPUMMUHAIIUOH -
HOTO JIOCTYIIa K yC/IyTaM T10 repeaye 3jeKTpuye-
CKOJt HepTUM M OKa3aHUs ITUX YCIYT, B Clydyae
TpEeBBIIIEHNS TaHTeHCca QU ceTeBast OpraHM3aLus,
a TakKe TapaHTUPYIOIIMI TOCTAaBUIUK (9HEPro-
cHaGsKalolasi, JSHEProcObITOBAsT OpraHM3aLym)
MIPUMEHSIIOT MOBBIIIAIOIINIT KO3GPUIMEHT K Ta-
pudy Ha yCJIyTM IO Iepedaye 3JIeKTPUUYECKOA
SHepruu (B TOM uuCjie B COCTaBe KOHEUHOTO Ta-
puda (11eHbl) Ha JIeKTPUIECKYI0 SHepriio). [ToBbI-
naronmii KoabduiineHT MpUMeHsIeTCsI 10 caMo-
CTOSITEJIbHOM YCTaHOBKM YCTPOICTB, 0OecreunBa-
IOIMX PeryaMpoBaHMe peaKTUBHOI MOITHOCTU
MoTpebuTeNIeM YCIIYT, HOMMYCTUBIINM HapylIieHMe
3HAUeHMII COOTHOIIEHUS OTPeOIeHNs] aKTUBHOIA
¥ peaKTUBHO MOIITHOCTM.

Pa3smep noBsliaooiiero kosgduiyeHTa K CTo-
MMOCTM YCJIYT TI0 Tiepefiaue 37eKTpUUecKoit 3Hep-
TUU OIpeeISIeTCs COIACHO MeToAMYeCKMM yKa-
3aHMSIM [0 pacyeTy IMOBBIIIAIIINX (TTOHMKAI0-
myx) Ko3hduIMeHToB K Tapudam Ha yCIYTU 10
nepemaye 3JIEKTPUUECKOM SHEPTUM B 3aBUCUMO-
CTM OT TaHreHca ¢u, YTBepXKIeHHbI [Ipukaszom
@CT P® ot 31.08.2010 r. N2 219-3/6. YcTaHOBKa
yueTa IO YpoBHIO 10 KB mO3BOMUT MMPOM3BOAUTH
MOHUTOPMHT TOKa3aTesieili peaKTMBHOI MOIIHO-
CTU B peXMMe peaJibHOTO BpeMeHU U IIPUHUMATh
IeiiCTBEHHbIE MepPBI K ero CHIKeHUIO 6e3 JOoIMoJI-
HUTEIbHBIX 3aTPaT CETeBOI OPraHM3alNN.

[lpousBememM pacyueT IIPeAIIoaraeMoro 3¢-
(dexTa OT YyCTAaHOBKM IOTPEOUTESIMU YCTPOICTB
KOMITeHCAllUM PEeaKTMBHON MOIIHOCTU B Cjef-
CTBUM TIOCTOSTHHOTO MOHMTOPMHTA ITOKa3aTess
PeaKkTUBHOI MOIIHOCTU CO CTOPOHBI PAGOTHUKOM
CeTeBOV OpraHu3aium.

Tabnuiia 5
9ddeKTMBHOCTH KOHTPOJISA 32 PEAKTUBHOM MOIIHOCTBIO
HaumenoBanme BJI- Q, kBAp (mo koM- Q, kBAp (mmocne
10 xB l'[eHI()Ia(]_[I/II/I) KOMHeﬁC(aLU/II/I) Pastnua, kBap tg®
doTo3aTBOp 157,312 91,886 65,426 0,402
Bansiesckast 178,02 103,26 74,76 0,243
Bopmnas 287,924 158,2 129,724 0,324
Apb6eKroBcKast 102,878 60,62 42,258 0,432
BepesoBas Poria 164,7 108,08 56,62 0,355
YunuTbiBas npepriogaraeMoe yMmeHbllleH/e 3Ha- BeZleM pacyeT MoTepb 3JIeKTPOIHEPTUN.
YeHUI peaKTUBHOM MOIIHOCTU, IIOBTOPHO IIPOU3
Tabauiia 6
PesynbTaThl OT CHVDKEHMS 3HAY€HUI PeaKTMBHOM MOUIHOCTU
Haumenoanue BJI-10 kB AP, kBT x4 (3(peKTUBHOCTD OT CHUKEHMUSI tg)
®oT03aTBOP 30173,1
BansieBckast 26 302,21
BopgHas 35 822,47
Apb6exkoBckas 11 614,28
Bepesosas Poiia 20 056,8

TakuM 06pa3soM MpU CUCTEMATUUECKOM KOH-
TpoJie 3a cobmoaeHreM KoaghduieHTa peakTuB-
HOJ MOIIHOCTY BO3MOXHO HOOGUTHCS CHUKEHUS
YPOBHSI TeXHUYecKuX morepb ot 0,4 1o 0,5 % B 3a-
BucumocTu ot BJI-10 kB.

OnpepeneHyre CPoKa OKYIIaeMOCTU IHEPro-
CEpPBHMCHOTO KOHTPaKTa Ha pacCMaTpMBaeMOM
y4acTKe CeTHU.

Iyist ompeeeHNs CpoKa OKYIaeMOCTY SHEepPro-
CepBMCHOTO IOTOBOpa HEOOXOMMO 3HAThH JIBE Be-
JIMUMHBI — COBOKYITHbIE 3aTpaThl 3HEPTroCepBIUC-
HOJ KOMIIaHMY Ha peanyu3aliio JoroBopa 1 06bemM

COKOHOMJIEHHBIX PECYPCOB CETEBOJ KOMIIaHUM
TocJIe BHEeIPEHMST HOBOTO 060pyIOBaHMS.

IO obecrieueHUsT KaskAOrO MOTPEOUTeNsS U3-
MepPUTEIbHBIMM KOMIUIEKCAMM C BO3MOXKHOCTHIO
IMCTAHIIMOHHOTrO c60pa JaHHbIX HEOOXOOMMO BbI-
MTOJIHUTH CJIeyIolye 3aJaun, Tpeoyole MaTe-
PpUAaIbHBIX BJIOKEHMIA:

1. IIpemmpoeKkTHOe 06GciieJoBaHye

2. 3akymnka 060pynoBaHMS

3. BbIIOJHEHUS CTPOUTENbHO-MOHTAKHBIX
pa6ot

4. BbIMONIHEHME ITYCKOHAIAMOYHBIX paboT
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Hauboree 3aTpaTHBIM SIBJISIETCS TyHKT N22, KO-
TOPBINi CBSI3aH C IPUOGPETEHNEM JOPOTOCTOSIINX
y3JI0B yuyeTa 3J1eKTpo3Hepruu. Mcxons us npoms-
BEJIEHHBIX PacyeToB 06IIAs CTOMMOCTh SHEpro-
CepBMHOrO JIOroBopa cocTaBuT 168 538 000 py6-
Jeit.

g ompeneneHuss CPOKOB OKyIaeMOCTM 3a-
K/IIOUEHHOTO 3HEPrOCePBUCHOTO KOHTPAKTa TakKe
HeOOXOIMMO BBITIOJTHUTh PacueT BeIUUMHBI KO-
HOMUM 3SHEPreTUYeCKUX pecypcoB, KOTOpas
IOJKHA OBITH ObecrieueHa VCIIONHUTENEM B pe-
3yJbTaTe MCIIOJTHEHUSI 3HepProcepBUCHOrO I Oro-
BOpa (KOHTpaKTa). 3HaueHus: 6a3MCHOrO nepuoaa
3aMKCHMPOBAHBI ITPM aHaIM3e 6ATaHCOB 3JIEKTPO-
sHepruu 1o BJI-10 kB 3a 6asucHbiii (2022) rom.
VuuThiBasg KOJIMYECTBO aBTOMAaTM3MPOBAHHOTO
ydeTa 37€KTPO3HEPTUM CHIDKEHME TMOTeph 3JeK-
TPO3HEPrUy MPOrHO3UPYEMO IO YPOBHS TeXHUYE-
CKUX TIOTePb 3JEeKTPOIHEPTUU MPU ee Tepepauve,
TaK Kak 6e3yyeTHOe MMOTpe6IeHNsT TpeceyeHo Ho-
BBIMU M3MEPUTENbHBIMU KOMILIeKcaMu. Takum
06pa3oM cymMMapHbIe rotepu 1o 5-tu BJI-10 kB go
peanu3aluy S9HEPTOCEPBUCHOIO OTOBOPA COCTAB-
s 9 240 389 kBT*u B roj, mocsie peanusaiumu
9HEepProCcepBUCHOTO AOTOBOPA OXUAaeMble TOTepU
37IEKTPOHEPTUM CHU3SATCS 00 2 086 303 KBT*u.

Insa onpeneneHust €XerogHOM 5KOHOMMMU pe-
CYPCOB HEOOXOIMMO YMHOKUTD ITOJTyUeHHYIO pa3-
HMIy Ha cToMMOCTh 1 KBT*u (cornacHo tapudy Ha
nepenauy 3/3) 2,97 pybJeii M Ha cpeaHEeB3BEIIEeH-
HbIl Tapud Ha MOKYIIKY IIOTEPb JIEKTPOIHEPTUU
3,57 pyb6aeii. Takum 06pa3oM, eXeromHas IMpu-
ObLIb SHEPrOCEPBCHOM KOMITAHUM COCTaBUT 46 787
718 py6uneii. OKymaemMoCTb TIOTOBOpPa COCTABUT 3
roga u 7 MecsueB mocie 3amycka Bcex BJI-10 kB B
MIPOMBILIIEHHYIO 9KCILTyaTaluIo.
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INVESTIGATION AND REDUCTION OF COMMERCIAL LOSSES
IN ELECTRIC NETWORKS IN THE CONTEXT OF THE IMPLEMENTATION
OF ENERGY SERVICE CONTRACTS

Abstract. An analysis of emergency shutdowns of 10 kV overhead lines was carried out, thanks to which the
choice of the location of the recloser installation on the line was carried out. The calculation of technical losses of
electricity in the lines is made, the influence of large consumers with an inflated coefficient of reactive power on the
amount of electricity losses is considered in detail. The impact of the implemented smart metering on commercial
losses of electricity is analyzed. The payback period of the energy service contract has been determined.

Keywords: loss of electricity, electricity metering, undersupply of electrical energy, measuring complex.
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NKOHOCTACOBA JTIrogmuina 'enHagbeBHa
accucTeHT, Huxkeropoackuii rocyJapCTBEHHbIN MHXXEHEPHO-39KOHOMUYECKUI YHUBEPCUTET,
Poccus, r. Hiokanin Hosropon,

WHTEPHET BEIIEN (IoT) C MOJJEPXXKOI BECITPOBOJHBIX CEHCOPHBIX
CETEI. ITPOBJIEMbI BE3OITACHOCTHY U COBPEMEHHBIE PEHIEHUS

AnHomauus. B nacmosuee spems Hnmepuem seueti (IoT) siensemca Ho8otl u 3¢ppexmusHoli mexHonozueli
Hapsdy ¢ 6ecnposodHsimu ceHcopHbimu cemsimu (WSN) 8 HECKOIbKUX NOCMOSIHHBLX NPUTIOHCEHUSIX, 8 KOMOPbIX 8Me-
wamenbCmeo Hea08ekd 3HaUUmMeNbHO COKpauaemcst eMecme ¢ yaydueHuem uenoseueckoii »usHu. B WSN ¢ noo-
depawckoti IoT ceHcopHble Y316l UCNOI6308ANUCD 0J1S1 COOPA XPYNKUX OAHHbIX U hepedauu OaHHbIX HA KOHYeHmMpamop
NpUEMHUKA U UCNOJIHUMEIbHble MEXAHU3MbL 0J1S1 Npoyecca yOaneHH020 MOHUMOpUHza agmomooueil.

Knrouessie cnoea: amaku, MexypoeHesbsle amdaKu, MexypoeHesble peuleHUs, MHO20YyPOBHEBbIE PEeUleH U, UH-

mepHem eeuyeti, 6ecnposoOHble CEHCOPHble Cemil.

VFpOBbI 6e3omacHoCTH, crienubuunbie g8 [oT:
OHM OT'POMHEBI C YYETOM I'MTaHTCKOW B3aUMO-
CBSI3aHHOCTM pas3iMUHbBIX BUIOB loT-ramskeToB u
HEOTHOPOIHOCTY 6a30BbIX CETEli. DTU OMACHOCTU
SIBHO CBSI3aHBI C TeM, Kak CTPYKTyphI I0T cBSI3aHbI
C Hallleli [I0OBCeJHEeBHOM X13Hb0. Hanpumep, nan-
Hble, COOpaHHbIE ITPY OLIEHKE ¥ 0OMeHE JaHHBIMU,
Kacammumucs Tpadpuka, aHaJIOTMUYHO MHGOpMa-
LIMY O TpeBore TpaduKa uian uHpopmauymu o6 aBa-
pusix B cetu loT-pasBsi3oK, MOTYT OBbITb IOJO-
pBaHbl. MHOpMaLust MOKeT ObITh B3JIOMaHa U
MCTUTEJIbHO ITlepellaHa Ha HeCTaOMJIbHBIE Y3JIbI
[oT mn3-3a aTaku 1o ceTu.

ITocKoMBKY 00 KaTeropuiu yKasbIBalOT Ha TO,
YTO HEOOHOPOJHOCTb Cpefy KOMMYHUKATUBHBIX
YCTPOWCTB [eaeT CA0XKHYIO UCC/Ief0BaTeNbCKYI0
3a7avy aJis pelieHust mpobsem 6esomnacHoctu. Co-
BpeMeHHbIe pellleHUsI OCHOBAaHbl Ha KPUIITOTpa-
(buueckuX MAM OOBEPUTENbHBIX MeTomax. IIpo-
6yieMbl KpUNTOrpaduuecKux METOHOB 3aK/IIoyva-
I0TCSI B GoJiee BBICOKMX M3IepsKKax CBSI3M, a Me-
TOIbI, OCHOBaHHbIE Ha JOBEePUN, He 3G (PEKTUBHBI
IJIST 3JI0YMBILIJIEHHMKOB PasHbIX YPOBHeN. Kpome
TOTO, MbI IIPEICTABJISIEM, YTO 3TO HE MPOCTO MOpPY-
yeHMe JaTh KBaau(GUUMpPOBaHHbIN U afarTupye-
MbIit oTBeT 6e3omacHocTy Oyt WSN, HamereHHbIX
nomHomounsimu 10T, M3-3a UX NpPU3HAHHBIX Ka-
YyeCTB, HaIIpUMep, €1a60CTh KaHAJIOB 13-3a 001Ieii
yIaJeHHOM cpeJbl, 6eCIIOMOIIHOCTh KOHIIEHTpa-
TOPOB JATYMKOB B TJIaHE OTKPBITON CeTU, HeSIBKA
npeAornpeeeHHO  CTPYKTYpbl, U3MeHeHUe

TOIIOJIOTUM CETU BO BpeMeHU, HeyMOJIMMble U He-
I py>keCTBEHHbIE YCJIOBMS, OrpaHMUYEeHMS] aKTUBOB
CEHCOPHBIX Y3JIOB U TUIOTHAsi OTIIpaBKa y3JI0B B
OTPOMHO 06JIaCTH.

IOna 3amutel WSN OT pa3IMuHbIX aTak Ipe-
CTaBjieHbI MHOTOYPOBHEBbIe ¥ MHOT'OYpOBHEBbIE
peliieHyss. MHOTOYpOBHEBBIN IOJAX0/l, OCHOBAH-
HBI Ha pelreHusx sl obecrieyeHust 6e30IacHO-
CTU, TIPUMEHSIEMBbIII C TTOC/AeTHUX IBYX HeCSITuie-
TUI, HO B 3TOM JIOKYMEHTe MbI IIPOJIEMOHCTPUPO-
BaJIM TPYJHOCTY MHOTOYPOBHEBOJ MeTOIOIOTUMA
B WSN c noagepskkoit [oT. MHOrOypOBHEBBIN IOJ, -
XOJl He CMOT TOYHO peIlUTb IMPOo6eMbl MHOIO-
CJIOMHBIX aTak. [TapameTpsl OIHOTO YPOBHS HEL0-
CTATOYHBI JJISI TOUHOTO OOHAPYKEHMS U 3aIIVTBI
cereit, momo6Hbix WSN. Peltennst mpo6aeM MHO-
rOypOBHEBOTO MOAX0Aa, 00CysKIaeMble B 9TOM CTa-
The, Ha3bIBAIOTCSI METOAAMM OOHAPYKEHUS] MEKY-
pOBHeBbIX aTak. [Ipe/icTaB/ieHbl KATETOPUM MEXKY-
POBHEBBIX PelIeHUI U HOBEMILNEe MeKypOBHEBbIE
meTtonb! Ajast WSN.

[Tpexxme yem IpeCTaBUTh 0630p Pa3JIUMUYHBIX
MHOTOYPOBHEBBIX pellleHUI, Mbl CHauaja Mpef-
ctaBuM TUNbI aTak WSN.

Ha ocHoBaHMM MpepbIBaHMS AEICTBUS CBSI3U
ataky B WSN B OCHOBHOM KJ1acCU(PUIIMPYIOTCS Ha
IBa TUIIA, TaKMe KaK aKTMBHbIE aTaKM U I1aCCUB-
Hble aTaku. HesanelicTBOBaHHAs aTaka I10JyvyaeT
MHGOpPMAIMIO, TOPryeMylo B ceTu, 6e3 BMella-
TEJIbCTBA B Mepenucky. [IpMmepsl AMHAMUIECKUX
aTak BKJIIOYAIOT B cebs 3aiumaHue, moapaxkaHue,



AKTYyaJbHBIe UCCIeJOBAHUS ¢ 2023. N225 (155)

WHPOpMaLOHHbIE TEXHOJIOTUH | 26

M3MeHeHMe, 0TKa3 B o6cmyskuBanuy (DoS) 1 Boc-
npousBeneHye coobieHus. [IpMumMmepamMmu maccus-
HBIX aTaK SBJSIOTCS CKPBITOE TMPOCHyIIMBaHUE,
paccienoBaHue Tpadmka 1 IpoBepKa Tpadumka.

Uro KacaeTcsi MHOTOYPOBHEBBIX aTak, TO 3a I0-
CIegHME OBa IEeCATWIETUS ObUIM IpeacTaB/IeHbI
BaskHbIe pelneHus Ajs 3amuTbl WSN ¢ nogaepsk-
ko [oT oT Takux aTak, OGHAKO MpUMEHEeHNe Ta-
KX METOMIOB K MeXypOBHEBBIM aTakaM He pabo-
TaeT. CylecTBYIOT U Ipyryue TUITbI aTaK, Ha3bIBae-
MbIe KPUITTOrpapuuecKMy IPUMUTUBHBIMY aTa-
KaMM, KOTOpble BBITIOJHSIIOTCS IO IPOTOKOJIaM
CBSI3M Ha OCHOBe Kpurnrorpadun. IToCKoabKy pe-
IIIeHMs Ha OCHOBe KpuIrrorpaduu npmMBOgsT K J0-
MMOJIHUTE/JIbHBIM HaK/IagHBIM PacxoJamM MbI Mpe[ -
CTaBJjisieM TOC/eIH/e MHOTOYPOBHEBbIE pellleHusI
IJ1s1 3a1iuThl cBI3M WSN Ha OCHOBe IOJIX0/a, 0C-
HOBAHHOTO Ha IOBEPUM.

PasnuuyHbie MHOTOYPOBHEBbIE TTOIXOIbI;

—  TouHOCTb OGHApPYKEHMSI aTaK SIBJSIETCS
elle OIHOM cepbhe3HON IMPOOIEMOJ TaKUX METO-
TIOB.

— HexoTopble MeTOAbl YUMTHIBAIOT ITOCTO-
SIHCTBO IIJIOXOTO MMOBEeeHMSI.

—  HVHTemneKkTyaqbHBIM ITOAXOH Ha OCHOBE
pOsi He TIOIXOAUT JIJISI UyBCTBUTEIbHBIX K 3a/1€P3K-
KaM [IpUJIOKEHUIA.

— ToTpebnenue sHepPruM MOXKET YBeJIM-
YUTHCS IPU BBIUMCIIEHUM U OLleHKe 3HaYeHUit J0-
BepHs C UCIIOAb30BaHMEM METOJI0B, OCHOBAHHBIX
Ha ONITMMMU3AIIUN.

— Hamnbonee BaxkHOII mpo61eMOit SBISETCS
TO, UTO MEXYPOBHEBOE IMOBEeJeHME He YUUTHIBAET,
YTO MOKET IIPUBECTY K HEIIPaBUIbHOM BEPOSITHO-
CTY OOHAPY>KEHMST aTak.

ITpo6eMbl MHOTOYPOBHEBOTO MOAXOHA B Iie-
JIOM TIOZIpa3AesioTCs Ha TPpU KaTeropun, KOTopblie
OITMCaHbI HIKE:

1. Pe3sepBHOe obGecrieueHue 6e30MACHOCTM.
OTO OIVH M3 OCHOBHBIX KPUTUUECKUX MOMEHTOB
6e30IacHOCTY, KOTOpble MOTYT BO3HUKHYTb B
KaKIOM LIEHTPE, YTO MOKET CITPOBOLMPOBATD UC-
MM0JIb30BaHME CUCTEMHBIX PECYPCOB U MOXKET MOJI-
HOCTbIO CHM3UTh OXUIAEMbBI CPOK CITYKObI CH-
cTeMbl. HepaccMoTpeHHast CTpyKTypa obecrieve-
HUsT 6€30IMacHOCTY MOXKET CO3IaTh OpPraHM3alIo
U, KaK TaKoBOe, HelpegHaAMepeHHO HalpaBUThb
HamajeHue opraHusanuu 6esomacHocT DoS
(SSDoS). HeB03MOXXHO MpeACcTaBUTh, UTO BHYTPU
CTeKa KOHBEHIIMII CUCTeMbI MOKeT ObITh [Ba UK
TPU YPOBHS KOHBEHIMI, KOTOPbIe MOAXOOST IJIsI
obecrieyeHusI OTHOIIEHMS 6€30MaCHOCTHU K 006~
HOMY HamageHuio. Bmo6aBok K 3TOMy, KOTJa OC-
HOBHbIE TaHHbIE OYAyT 06pabaThIBAThCSI CTEKAMU

KOHBEHIIMI1, HAUMHAS C CAMOTO OOJIBIIOTO YPOBHS,
OHM OYIYT YIIPaBJISIThCS CJI0¥ 3a cytoeM. C 3TOi 11e-
JIbI0O HEKOTOpbIe YacTy MHGOPMAIMOHHBIX TaKe-
TOB MOTYT UCITBITBIBATh MOIBITKY K/TI0Ya 6Ge3o1ac-
HOCTM Pa3/IMIHBIX YPOBHEN U IPUBOIUTH K 000pY-
IOBAHMIO JIJIsT 00ecrieyeHmst 6e30I1acHOCTH.

2. Herubkue ciysk6bl 6€30MaCHOCTI: MepbI
MPOTUBOAEICTBMSI HA YpPOBHE HECKOJIbKUX KOH-
BEHLIMIT SIBHO He TapaHTUPYIOT HaJIeXXHOTo obec-
neueHus 6esomnacHocty. Hanpumep, rpaduk 6e3-
OIAaCHOCTM Ha YPOBHE accolualuy 06bIYHO 06pa-
1jaeTcs K MpeaocTaBIeHUI0 XapaKTepUCTUK (CTpa-
XOBKEe JaHHbBIX), NMPOBEpPKe ¥ OOHOBJIIEHUIO IaH-
HbIX. TeM He MeHee, HECTAOMIIbHBIN (PU3MUECKUI
YpOBEHb MOKET B JIIOOOM MPaKTUUECKOM CMBbICITE
3aCTaBUTh BCIO CUCTEMY OCTaBaThCsi COMHUTENb-
Hoii. TakumM 06pasoM, OIpedeIeHHO HEeTPYIHO
MOHSTh, YTO MEXKypPOBHEBasl CTpaTerus MoxeT A0-
CTUYb HAaWIyyIlIero ucnosHeHus. Kpome toro, ajsi
CaMOOPTaHMU3YIOMIUXCS OpPTaHKU3aluii Mo obecme-
yeHMI0 6e30MacHOCTY MOTYT IMPUMEHSTHCS HAO-
MTOJIHUTEIbHbIE OTpaHNYeHMs 6e30MacHOCTH, IMO-
CKOJIbKY OHU YHUBEPCAJIbHBI B paboTe C TOIMOJO-
r'Mei IMHaMUYeCKOIi CUCTeMbI TAKUM ke 06pa3oM,
YTO U pasjiMuHbie BUAbI aTak. HeapdhekTuBHOCTD
sHepromoTpe6nenusi. OCHOBHOe 6eCIOKOCTBO
MpU OpraHn3alyuim CEHCOPHO CeTU — 3TO BO3MOXK-
HOCTb CYII€CTBEHHOCTU. ITO pas3juMyHble UCTOY-
HUKM MCIIONIb30BaHUS MHTEHCUBHOCTM B WSN,
HaTrpuMep, MHepTHasl HacTpPoliKa, MIOBTOPHbBIE TTe-
penauy, BO3HMKAIOIIME U3-3a BO3IOENCTBUI, U3-
IepkeK TakeTa OrpaHUMYeHMs, OTPOMHOIO pas-
Mepa nakeTa ¥ U3JIMIIIHe BbICOKO CiJTbI cBsI3M. Ha
CeTeBOM YPOBHE ObUIM MPEIIPUHSITI YCYITUS 1JIsI
CO3JaHMs TPOTOKOJIOB MapIIPyTU3ALUN C YIETOM
SHEProInoTpeOIeHUs IJIS YIyULIIeHUST 3HAYNTEb-
HOJ 3KOHOMMMU SHeprum. B 3aBUCUMMOCTM OT KOH-
KPEeTHBIX IPUMEHEHMH MOTYT ObITb IPUHSITHI
Mepbl Ha TNPUKIAAHOM YpPOBHE [Jisi PasyMHOTO
YIIyUIIEeHWST SHEPTOIOTPe6IeHNS.

IlenaeTcst BbIBOI, YTO BOTIPOC MPOEKTUPOBAHMS
3HepProsdGeKTUBHOCTH He MOKEeT ObITh ITOJHO-
CTBHIO PACCMOTpPEH Ha KAaKOM-JIM60 OJTHOM ypOBHE
CeTeBOTO CTeKa.

B WSN ¢ nopgnepskkoit 10T HekoTOpble aTaku
3aMyCKalTCsI Ha Pa3HbIX YPOBHSX, @ HE Ha KAKOM-
60 omHOM ypoBHe. Takoe o6GHapyKeHMe aTak
SIBJISIETCSI OYEHb CJIOXKHOM 3a7aveli ¢ UCIOAb30Ba-
HMEM OAHOYPOBHEBOrO IMoaxoaa. OGbIYHO OTMe-
YalTCS MeXypOBHeBbIe aTaku: DoS, onutieTsope-
HJe ¥ aTaKa «4eJIOBeK IocepeHe».

1. OTka3 B 00CAYKMBAHUM. DTOT TUII aTaKu
OCYIIeCTBJISIETCSI C pa3HbIX YPOBHEN cTeKa corJia-
meHuit WSN. Arpeccop MOKeT WMCHO0JIb30BaTh



AKTYyaJbHBIe UCCIeJOBAHUS ¢ 2023. N225 (155)

WHpOpMalMOHHBIE TEXHOJIOTHH | 27

3HaK, OCTaBasicb Ha (U3MUYECKOM YpOBHE, 4YTO
HapyllaeT MOATBepKAeHHbIe caenku. Ha ypoBHe
accouyaIMy OMacHbI IEHTP MOKeT 06BOIUTD Ka-
HaJIbl Yepe3 BAMSHME YI0Ba, UTO JIe/IaeT MOIMbITKY
napaiyieJ;IbHOTO SKCIIOHEHIIMAIbHOTO TJIaHa UTPbI
B cornmameHusix MAC m coxpaHsieT pasauyuHble
yKaszaHus (Gokyca OT KaHajia. Ha cucremHOM
YPOBHE METOMOJIOTUSI MAacCTepPCTBA MOXET OBITh
HapyllleHa TyTeM KOHTPOJISI TOBOPOTa KOHTPOJIb-
HOJ I'PYTIIIBI, GBICTPOTO OTOPACHIBAHMS, 3aMI0JIHe-
HUST TaGaMIIBI VIV HaHeceHUs Bpema. Ha ypoBHe
TPaHCIIOPTHOTO CPEACTBA U HA YPOBHE IPUJIOKE-
Hui1 3aTorieHne SYN, 3axBaT ceaHca ¥ pUCKOBaH-
Hble HauMHAHMS MOTYT HauMHATh aTaku DoS.

2. Araku c mogpaxkaHueMm. HamagmeHus Ha
MMaHTOMMMY OCYIIECTBJISIIOTCS C UCIOJIb30BaHUEM
CMMBOJIOB JIPYTOTO IIeHTPa, Harpumep, Macintosh
win IP-agpeca. DMyaIuMpoBaTh aTaku BpeMs OT
BpeMeHU SBJISIIOTCSI CKPBITHIM Pa3BUTUEM aTak U
MCITOMb3YIOTCS JJ151 OTIIPaBKM Ja/IbHEeMIINX Imoce-
IIOBaTEebHBIX aTakK.

3. HamazmeHus «yeJiOBeK mocepenuHe». 3J10-
YMBIIJIEHHUK CUAUT MeXAY OTIIpaBUTeIeM U T10-
JydaTesieM U IIPOCIYIIMBAeT J00yi0 MHpOopmMa-
LIMI0, OTIIPaB/SIEMYI0 MEXIy ABYMS TepMMHa-
jamu. VlHOrIa 37I0yMBINIUIEHHUK MOXKET OTPasuUTh
OTIIpAaBUTEJISI, UTOOBbI TIOCETUTh ITOTydaTes,
YTOOBI OTBETUTH OTIIPABUTEJTIO.

Eciu 1iesb COCTOMUT B TOM, UTOOBI 06€CIIeUnTh
SKM3HECIIOCOOHOCTh TOAXOASINEro aniapaTHOTo
obecrieueHust 6e30IMMACHOCTM, MOXKET IIpUMe-
HSITBCSI KOOpAMHALIVS AEVICTBUIA CO CTPATETUSIMU:

1. Ha ¢usmueckom ypoBHE MOIIHOCTb Iepe-
lauyy MOXKET OOBIYHO HACTPaMBATHCS ITPOBEPKOI
KayecTBa, KOTOpasl TMOJJepsKMBaeT MCIO0JIb30Ba-
HJe MacCOBOCTY U TILITAETCSI BO3BOJIUTD B KBAJpaT
aTaku.

2. Ha ypoBHe MAC 108 MOCBUIOK peTpaHC-
JIAIMI YMEeHbIIWIACh, YTO BILOb 3TUX TMHUI KOH-
TpONMpYyeT HamajeHyue Ha MCTOIIEHMe, a TaKKe
MTOBBIIIAET JKM3HECTIOCOOHOCTb.

3. Ha ceTeBOM ypOBHE peryjuMpoBKa pyJie-
BOT'O YIIpaBJIEHUSI MOKET M30eXaTh 00X0ma TeM-
HOT'O ITPOMEKYTKA M CHU3UTh MOTPeOIeHM e SHEP-
TUU U3-3a 3aCOPEHMSI.

Ho paspa6otka 3(peKTUBHOIL U IeiiCTBeHHO
TEXHUKM MEXCJIOMHOM 00pabOTKM SIBJISETCST OC-
HOBHOM MCC/Ie0BATEe/NbCKONM 3amaueil. MexxypoB-
HeBbIe pelIeHus] 1o obecreyeHnI0 6e30MacHOCTU
pa3pabaThIBAIOTCSI B OCHOBHOM Ha OCHOBE TaKMX
Tpe6oBaHMIi, KaK:

e TereporeHHble TpeOOBaHMUS M TUIT 0OCTY-
>skuBaHud. B ceTsx ¢ nopgepxkkoi 10T mcrosnb3y-
IOTCS pas3jiMyHble TUIIBI HATUMKOB, KOTOpPbIE

peanusyioT pasMyHble OJHOBPEMEHHbIE MPUIIO-
skeHMs. OTIMYKUTENbHbIE TIPUKIATHBIE CUTYaIUU
OyAyT MMeTh pa3jiMuHbie MOTpebHOCTH Ge3ormac-
HocTM. Kakmoe oTAenbHOE HasHAUeHUE MOXKET
MMeTb pasinyHble Tpo6iemMbl 6e30mMacHOCTH
BHYTpU camoro mpuiaokenns. Kmaccudurarms
BUIIOB MH(GOpMAaIMM, TTepeMeliaeMoii B CEHCOP-
Hble CeTH, MpU3HAJIa BO3MOXHBIE YIpO3bl 6Ge3-
OMACHOCTY KOPPECIIOHJEHLIMY, KaK YKa3aHO B
3TOM 3aIpOCe, ¥ BBeJIa MHOTOYPOBHEBYIO CUCTEMY
6esomnacHocTH. HakagHble pacxodbl Ha Ge3ormac-
HOCTh ¥ II€HTPaJM30BAaHHOE MWCIIOIb30BaHME,
BK/IIOUEHHbIE ~ MHCTPYMEHTOM  (6e30macHOCTH,
IOJKHBI BBIIEISIThCS M3-3a YI3BMMOCTY 3aKOIM-
POBAHHBIX JAaHHbIX.

e  TpeboBaHMS K 0OHAPYKEHUIO BTOPSKEHMIA:
MEeTO/Ibl, pa3paboTaHHbIe [JIS 0OHAPYKEeHMS BTOP-
SKeHMUIA, OBbLIIV COCPeIOTOUEeHbI TPEUMYIIECTBEHHO
Ha MAC u mIpoToKoJjiaxX yripasjeHus. besomnacHbie
MIPOTOKOJIbI MJIM TIJIaHbI OGHApPYKeHMS TIpephbIBa-
HMII OOBIYHO BBICTABJSIOTCS MAJISI OTAEIBHOTO
ypoBHS mpoTokosia. Ho, Kak 06Ccyskaanoch paHee B
3TOIi CTaThe, MPO6IIEMBI 6€30ITACHOCTU MOTYT BO3-
HMKaTb Ha BCEX YPOBHSIX MIPOTOKOJIA. MeXypoBHe-
BbIil YPOBEHb ONMMPAETCS HA CTPYKTYPY PacKpbI-
TUSI, KOTOpasi 00beAMHSIET pa3IMyHble TUIAHbI Ha
pasIMYHBIX YPOBHSIX MPOTOKOJIOB. Takum ob6pa-
30M, HeOOXOOMMO pa3paboTaThb MeEXKYpPOBHEBbIE
pemeHus Ayt obecrieyeHust 6e30MaCHOCTY ISt
HYKZ obHapy>keHus BTOp>KeHuit B cetsix 10T c
noapepxkoit IoT.

e bBesomacHocTh M 3HepPro3PpheKTUBHOCTb.
Insa takux certeii, Kak WSN, sHeprus SBsieTcs
Haubosiee BaXKHBIM (haKTOPOM, ITO3TOMY IIpU pas-
paboTKe peleHuii OjIs1 MEXXypOBHEBOi 6Ge3sormac-
HOCTY 5Heprod3(eKTUBHOCTD SIBISIETCS ellle Of-
HUM TpebGoBaHMEM, KOTOPOEe HEOOXOIUMO YUNUTHI-
BaTh. IIpOEKTHI MEKYPOBHEBOI 3aIIUThI, HEOOXO-
IVMble st obecrieueHnst o6MeHa MeXKIY UCIIOb-
30BaHMEM SHEpPIUM, BBITIOJHEHMEM CeTH U He-
MPeCKa3yeMOCTbIO, a TaKkKe [JIs1 YBEIUUEHUS
CPOKa CJIy3KObI BCE CeTu.

Kak yke roBopmaoch, MHOTOYPOBHEBbIE IO/ -
XOJIbl MUMEIOT TaKMe MpobJieMbl, Kak Hernbkas 6es-
OTIaCHOCTb, U30bITOYHAS 6€30TIaCHOCTb, HedhdeK-
TUBHOCTh SHEPIOIMOTPEeOIeHNS U T. [I., [I03TOMY B
HACTosIlIiee BpeMs CYIIECTBYET OCTpasi IMOTpe6-
HOCThb B pa3paboTKe MeKYypPOBHEBBIX peIIeHMUIA
6e30mmacHOCTU. PerieHue 1jisi MHOTOYPOBHEBOIA
6€e30TMacHOCTY MOKET PACCMOTPETh €r0 IPUMeHe-
HMe AJi o6HapyKeHMs] BTOPKeHUI, yIIpaBIeHs
KJIIoUuaMu, SHeprod@@eKTUBHOCTY, CTPYKTYPBI
nmoBepus U T. O. [Ipu paspaboTke MeTOma MEXKY-
pPOBHEBOI1 6€30MacHOCTM CJIEJyeT YUYUTHIBATD
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K/II0UeBble peKOMeHOaluy IJisl HaJlesKHOTO MOoJ-
X0[a, TAKOTO KaK:

1. bBe3omacHOCTb Ha OCHOBE KOMIIOHEHTOB.
Yeunmus no obecreueHnio 6€301MacHOCTM JOKHBI
OBITb IIPUIOKEHBI K KAKIOMY M3 CETMEHTOB CTeKa
MPOTOKOJIOB aHAJIOTMYHO B OTHOIIIEHUM BCeli CeTH.

2.  OdderTuBHBI AM3aANH: CleqyeT YUUThI-
BaTb 3(Q(dEeKTUBHOCTh (HAZEKHOCTb, MPOCTOTA,
I'MOKOCTh ¥ MacIITabMpyeMoCTb). MHCTPYMEHThI
0e30ITacHOCTM  JTO/DKHBI  CTPOUTH  HAJEXKHYIO
CTPYKTYPY U3 JDKMBBIX YacTeil U MMeTb BO3MOX-
HOCTb pacro3HaBaTb U paboTaTh, KOTJA BO3HUK-
HeT Takasg HeoOXOOMMOCTb. JTO OOJIKHO TakKkKe
nojaepkaTh YHUBEPCATbHOCTD.

ApantuBHas TexHuka: WSN mo/KeH KOppek-
TUPOBATb UX B COOTBETCTBUM C BHEUTHUMU YCJIO-
BUSIMU. Vmes] yHUBEpCAIbHOM 6e30ITacHOCTH [10-
TTOJIHMTE/IbHO YIOPSIIoUeHa B CJIEAYIOIIMX MOIKa -
Teropusix: OCHOBHOe MpuiokeHre u OCHOBaAaHHOE
Ha JAaHHBIX.

BbesonacHocTh Hambojiee BakHA B IIPUJIOKE-
HUIX ¢ nognepskkon 10T, TakMX Kak NPUTOKEHUS
30paBOOXpaHEeHUsI, B KOTOPbIX CEHCOpPHbBIE
YCTPOMCTBA MCHOMB3YIOTCST IJIsT cO0pa MegUIIMH-
CKMX JAHHBIX MallMeHTa U OTIPaBKU UX Ha 6as30-
BYIO CTaHIIMIO UM UCTIOJIHUTEIbHbIE MeXaHM3Mbl
B HesaluileHHOoV cpenme. Takum obpaszom, Ges-
OIACHOCTh ¥ KOH(UIEHIIMATbHOCTb IJIST 3aIlUThI
TepCcoHaNbHOM WMHGOpPMALUM B MEIUIIMHCKUX
MIPUIOKEHUSX SIBJIsIeTCsT 60Jiee CJIOKHOIM 3amaueit,
yeM B [JPYIUMX CeTsAX, ITOCKOJbKY CEeHCOPHbIE
YCTpOJiCTBa OorpaHM4eHbl OrpaHMYEeHHbIMU

BO3MOKHOCTSIMM 00paboTku u 6Garapeeii. Ilog-
XOJIbl TPAAMUIIMOHHOTO YPOBHS He T03BOJISIIOT 3¢-
(eKTMBHO peliaTh MpobaeMy 0OGHAPYKeHMST aTaK B
WSN ¢ nopaepskkoii I0T. IToCKOJIbKY MHOTOYPOB-
HEBbII TOAX0M K 00MeHY JaHHbIMM MMeEeT orpa-
HUYEHMS C TOUKU 3peHus HeomHopomHocTy I0T-
YCTPOMCTB, OTCYTCTBUS CUHXPOHMU3AIUM U ONTU-
MM3alM, MEXXYPOBHEBOE B3aMMOEIICTBIE SIBJISI-
eTCs TPEeAIOUTUTENIbHBIM. B 3TOM [OKyMeHTe
MpeICTaB/AeHbl MCCAeI0BaHNS KaK MHOTOYPOBHE-
BbIX, TaK ¥ MHOTOYPOBHEBBIX pelIeHMi1 B 061aCTH
6e30IacHOCTY U UX ITpo6ieM. Mbl 06CyIMIN Orpa-
HUUYEHMsT MHOTOYPOBHEBBIX METOHOB M OGOCHO-
BaJIM BAXKHOCTb MEKYPOBHEBBIX PEIleHMIT IJist pe-
IIeHKUs 3TUX MpobsieM. McciemoBaTenbCcKue mpo-
OeJbl 111 COBPEMEHHBIX MEKCIOHBIX pelleHnii
06Cy>Rmanmch HaKOHeII,
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INTERNET OF THINGS (IoT) WITH SUPPORT FOR WIRELESS SENSOR
NETWORKS. SECURITY PROBLEMS AND MODERN SOLUTIONS

Abstract. Currently, the Internet of Things (IoT) is a new and effective technology along with wireless sensor
networks (WSN) in several permanent applications, in which human intervention is significantly reduced along with
the improvement of human life. In WIN with iOS support, sensor nodes were used to collect fragile data and transmit
data to the receiver hub and actuators for the process of remote monitoring of cars.

Keywords: attacks, cross-level attacks, cross-level solutions, multi-level solutions, Internet of Things, wireless
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MUP3AEBA lllurum Aoaysuia-TagskmueBHa
CTyIoeHTKa Kadeapsl aBTOMATU3MPOBAHHBIX CMCTEM yIIpaBIeHMS,
Yumckuii yHuBepCUTET HayKM U TexHosoruii, Poccust, . Ya

Hayumbiii pykosodumesns — doyeHm Kagpeopsl asmomamu3upo8aHHblX CUCeM YNpasaeHus
Yumckozo yHusepcumema Hayku u mexHono2utl, KaHo. mexH. HayK, doyeHm
Poduonosa lroomuna EgzeHvegHa

UTr'PON3ALIVA OBYYEHNSA. NCITOJIb30BAHUE NTHOOPMAIIMOHHBIX
TEXHOJIOTUH B IIIKOJIbHOM OBPA30BAHUU

AHHOmauyusa. B cmamee paccmampugdemcs yxod om mpaduyuoHH020 YpoKa nocpedcmeom Uchonb308aHus
UH(OPMAYUOHHBIX TheXHOM02Uli 8 00pa308aHuU, NO380AAOUUL YycmpaHeHue 00HO00pasus 00pazoeamenbHoll
cpedbl U MOHOMOHHOCMb YuebHO020 npoyeccd.

Kntouesnle cnosa: o6pa306aHue, LlHd)OpMaL{UOHHble mexHoJioeuu, uzpousayus, ueposvle 3j1emMeHmsl, cogpe-

MeHHas wkona, Hype cycle.

H_[Koanoe 0obpa3oBaHye — BasKHBIN 3JE€MEHT
0o6yueHMs] B COBpeMeHHOM o0miecTBe, hop-
MUpYIOIINi y pe6éHKa 6a30BbIe 3HAHMSI Y HABBIKM.

OcHOBHOe 001Iee oOpa3oBaHMe B IIKOJE, CO-
rjacHo cT. 43 Korcturyiumn PO, sBisieTcst 06s13a-
TeJlbHbIM 1151 Beex [10].

OmHa M3 OCHOBHBIX Iieyeit o6pa3oBaHUsSI —
HAyuYMUTh [JeTeil CaMOCTOSITeJIbHO IIpMO6GpeTaTh
3HAHMS U OCYLIECTBJISITh HA IIPAKTHUKe. DTO 0060C-
HOBAHO OOBEKTUBHOI [eCTBUTENbHOCTHIO, T.K.
nmobas mpuobpeTeHHass MH(OpPMAaLMsI CO Bpeme-
HeM TepsieT CBOIO aKTya/IbHOCTh, 3 Uero cjieayeT
HeOOXOIMMOCTb B MX HEIIPEPbIBHOM JIOTIOTHEHUM.

[lepen yunTtensimmu CTOUT 3amavya — MIOMOYb yua-
mMcs copMMUPOBATh HABBIKY MOMICKA U OTOOpA
MHGOpMaIMM U3 PA3TUYHbIX MCTOYHMKOB, OBJIA-
IIeTh pa3aIMYHBIMU IPUEMAMU U HaBbIKaMU 00yUe-
HUSL.

PaccmoTpum metomonoruio Hype cycle. Hype
cycle — 3To rpaduueckoe orobpaskeHue MPOHUK-
HOBEeHMSI, afanTaluyu M COLMAIbHOTO BIAMSHUS
crienyduueckux TexHoygorui [1]. i3yunm TexHo-
noruio «Gamification (urpousanus o6yueHus)» Ha
LMKIe 3peyocTu TexHonoruin Gartner (Gartner
Hype Cycle for Emerging Technologies)

(puc. 1) [1].
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Ha BepTuKanu mokasaHbl OXUIAHUSI, TIO TOPU-
30HTa/M MOKa3aHO BpeMs.

Urpousanus obyuenus: (gamification) — wc-
MOJb30BaHME UTPOBBIX JIEMEHTOB IJISI CTUMYJISI-
1MUY MHTEepeca K mpoieccy obyuennusi. Ha MOMeHT
2011 roma urpomusarnus Moabupasach K «IIMUKy 3a-
BBIIIIEHHbBIX OKUAAHUI», KOTZa y3Ke BCe TOBOPST O
TexHoJsioruu. [TosIBSIIOTCS TepBble KOMITAHUM, KO-
TOpbIe TIPUMEHSIIOT TEXHOJIOTUIO Ha cebe, TIbITa-
IOTCS TIOJTYYUTD OT Hee 6M3HEC — IMPeMMyIecTBa.
IlJist MaccoBOTO BHEZIpeHUS OTpeboBanoch 5 — 10
JIerT.

IaHHaAs TEXHOJOTUS MOXET ObITb MCIIOIb30-
BaHa [ pellleHusI psifa 3aaau:

—  IupakTuyeckux (hopmMupoBaHyue YMeHM
M HaBBIKOB, HEOOXOAVMBIX B IPAKTUUYECKON Jesi-
TeJIbHOCTU U Op.);

—  pasBuBaWIIMX (pa3BUTUE BHUMAHMUS, Ma-
MSITU, peuM, MbILIJIeHUS, JIOTUKM, YMEHUIT ycTa-
HaBJIMBATh 3aKOHOMEPHOCTU U [Ip.);

—  BOCHUTBHIBawUMX (hopMupoOBaHMe CaMO-
CTOSITEJIbHOCTY, HPAaBCTBEHHOIO, 3CTETUYECKOTO
MUPOBO33PEeHUS U AP.);

—  couManuMsupymoimux (03HaKOMJIeHUe C
HOpPMaMM U LIEHHOCTSIMM OOIIleCTBa, afanTalus K
YCJIOBUSIM Cpefbl U Ap.).

IMepBonpuYMHA BO3HUKHOBEHUSI TeiiMubuka-
IIMM JIEXKUT B 06J1aCTM MapKeTHHTa, Iie OHa obec-
MeuMBaeT B3aMMOIECTBIEe MeXIY ITOTpebuTeIeM
U TOBApoM. MrpoBble MeXaHM3Mbl 3a4€lCTBYIOT
BBITOAHBIE )11 O¥3Heca ITOBeieHe ¥ OTHOIIIEHME.
B ob6yuenum reiimmubpukanus paboTaeT aHao-
rmyHO. C TIOMOIIbI0 UTPBI, CTYAEHTHl Pa3BMUBAIOT
HaBBIKM, KOTOPbIE OHM OBIIM TOTOBBI UTHOPUPO-
BaTb U COMPOTUBIATHCS. TakumM 06pa3om, reimm-
dukaius obyeryaer mperogaBaHue U YCBOEHMeE
marepuasa y nejarora 1 yueHukKa.

TeiiMmudukanusa shPeKTUBHA Kak B 06paso-
BaTeJbHBbIX yUpeXIeHUsIX, TakK UM B CUCTeMax
3JIEKTPOHHOr0 OOyYeHMs, M Aake AJIS KoMIa-
HUA, UCITOJIb3YIOIMNX ee IS 00YUeHUs COTPY.I-
HMKOB.

Teiimubukanus paboTaeT IO CAeOYIOUUM
MpUIYMHAM:

—  Wrpbl MOTYT 6BITH COIMATbHBIMMA;

—  Urpsl noapepXuBarmT MOCTOSIHHOE B3a-
uMojeiicTBue (reiiMmupuKranms moMoraet

yaepkaTh IOJib30BaTesneit, mobyxmas UX Ipo-
IOJDKATh UT'PATh U T.[.) U MHOTUE APYTHeE.

TeiiMuuKaLus SBIASETCS MPUUYUHON TOSIB-
JIEHUSI HACTOSIIUX, CUJIbHBIX Ue/IOBeYeCcKue
SMOIIMM, TaKue KaK CuacTbe, MHTPUTa, BOJHE-
HYE U JOCTVKEHUS.

UrpoBele TEXHOJOTUM SIBJSIIOTCS OOHOM U3
VHUKAJIbHBIX (OPM OOYUeHMSsI, KOTOpbIe I03BO-
JITIOT CeJIaTh MHTEPECHBIMU U YBJIeKaTeIbHbIMU
OyIHMYHbBIE IIarv MO0 M3yUYeHMI0 6a30BOr0 MaTe-
puasia. Iis peleHus IJIaBHOM 33424y MeJarormku
— Mmpo6yieMbl MOTMBAIIMY HEOOXOIMMO BJIOXKUTD
obpasoBaTebHOE copepskaHue B UTPOBYI0 060-
JIOUKY.

OT mOHMMaHUS YUUTeNs GYHKIUM UTPhI B
y4eOHOM ITIpollecce 3aBMUCUT MECTO U POJIb UTPO-
BbIX TEXHOJIOTMII U ee 31eMeHTOB. JdderTus-
HOCTh OUIOAKTUYECKUX UTDP 3aBUCUT, BO-TIEPBBIX,
OT MX PETyJSIPHOTO MCIIONb30BAaHUS, BO-BTOPBIX,
OT TOCTPOEHMs TMPOrpaMM, COYETAHUS WTP C
O6GBIYHBIMY Pa3BUBAIOLIMMU YIIPAKHEHUSIMMU.

TeiiMudukaust — 3TO HEIIPOCTO MCUXOIOTHU-
yecKuit mpuHIMI. OUeBUIHO BCE JIIOOSIT KOMITbIO-
TepHbIEe UT'PBI U He JII06SIT yUUThCS. UrpoBas AuHa-
MMKa M3MEHUT Mpollecc 06pa3soBaHMS K JYUIIEMY.
Ho ewm paccMoTpeTh BHMMATeNbHEE 3TOT BO-
MPOC, MPUXOTUTCS GOPOTHCS C OTPULATETbHBIMMU
MOC/IeICTBUSIM MCITO/Ib30BaHMsI UI'P B 0OpasoBa-
Hun. TeliMuduKanyst ICUXOJIOTMYECKY paciiaThi-
BaeT IoBeJeHMe. MHOrMe ydJaluecss coOCperoTa-
YMBAIOTCS HA CAMOJi UTPe, a He Ha 0O6yUeHU M.

BonbmiMHCTBO McciienoBaTesneil CYUTAIOT, UTO
JIIOAY TIPEYBEeIMUMBAIOT 3aBUCUMOCTb UTP. Jlloau
CUMTAIOT, UTO J1106ast BUumeourpa — 3T0 UudpoBoii
HapKOTUK. A Mexxay TeM 90% Urp CKy4YHbI M HE MO-
TYT YOepXKaTh ayIUTOPUIO HAZIOJITO.

PaccMoTpuM OAMH U3 IPUMEpPOB OTEUEeCTBEH-
HOro TMpoekTa LingualLeo. Pa3paboTumMKku CUu-
TalOT, YTO M YIaJ0Ch CIeJIaTh OCBOEHME aHT/INIi-
CKOT'O SI3bIKA YBJIEKATEbHBIM 3a CUET UCI0JIH30Ba-
HMSI UTPOBBIX MexaHM3MoB [5]. Lingualeo — mysb-
TuriaTGopMeHHbIl cepByc. OH JOCTYIEH Ha BeO-
miaTdopMe ¥ B Buae 6GeCIIaTHbIX MOOVIIBHBIX
npunoxkenni ajs i0S, Android, HMS n pacmmpe-
HUi 11t 6paysepoB (puc. 2).
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Lingualeo

fj Lingualeo Kypcor  Dwyurnn

Yyute mnHocTpaHHble
OTKPOWTE HOBbLIE BO3MOXHOCTU ONd
OBLEHWA, KAPLEPbI M MYTELWECTBUA

HAYATB YYUTBCSH

g 2
o

HEY, FRIEND,
LET'S START OUR
JOURNEY!

OBYYAEM BOCTPEEOBAHHbLIM B MUPE A3bIKAM

N LA — -
r‘ “

rrrrrrrrrrrrrrrrrr

PI/IC 2 FJIaBHaH CTpaHuLa Llngualeo com

PaccmoTpum ele onuH IpyMep TeXHOJIOTUY,
3apybeskHbiii  mpomyKT Livemocha. Livemocha
(JTaiiBMOKa) — colManbHasI CeThb ISl JiobuTeneit
VHOCTPAaHHBIX SI3bIKOB UM MHTEPECYIOLIMUXCS MeX-
IYHapOIHBIM obOmeHueM. Livemocha mpennarana
YPOKM U YIpPakHeHus mo 27 s3bIKaM: aHIJIMIA-
CKOMY, UCIIAHCKOMY, UTaJIbTHCKOMY, KUTaliCKOMY,
HeMelKOMY, (GpaHIly3CKOMy M Ip. 3allylieHa B
2007 rony, 1 3akpsiTa B 2016 crrycTs Tpu rofia mo-
CJle TIOIJIoLeHMsT KOHKypeHTOM Rosetta Stone [6].
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AHAJIN3 ®VHKIIMOHAJIbBHOCTU U OTPAHUYEHUI OBBEKTA REPLICASET
B KUBERNETES: NCCJIEJOBAHUE MEXAHMU3MOB PEIVIMKAIIVU U
ABTOMATHUYECKOI'O MACIITABMNPOBAHUS

AHHomauus. B danHoii cmamve paccmampusaemcs o6sekm ReplicaSet e cpede Kubernetes u ezo pons 8 obec-
neueHUU HAOEXCHOU U asmomamuueckoli peniukayuu nodos. Aemop onucsléaem 0CHO8Hble NPUHYUNBI paGOMbl
ReplicaSet, e20 pyHKYUOHANBHBIE BO3MONCHOCU, A MAKXCe 83AUMOC8A3b ¢ Opyeumu obsekmamu Kubernetes, ma-
KuMuU Kak noost u cesiekmopst. OCHO8HOE BHUMAHUE YOeNencs MeXaHuamy noddepxcanHus mpebyemozo Yucaa no-
008 U 20pU30OHMATILHOMY MACUWMAGUPO8AaHUK. B cmamoee npedcmasieHsl NPUMepsl UCN016308aAHUS U U3MEHEHUS
ReplicaSet, a makse paccmompeHsl 803MONCHble NPOOeMbl U OzpaHuueHus. [JaxHas paboma npedcmassisem
NPakmuueckyr yeHHocms 01 paspadomuukos u admuHucmpamopos, pabomarwwux ¢ Kubernetes, u moxcem
OblMb UCNOB308aHA 8 Kauecmee pykosodcmaea 015 I pekmueHo20 ynpasneHus nodamu 8 Kaacmepe.

Kntoueeswie cnoea: pod, Kubernetes, ReplicaSet, penaukayus, asmomamuueckoe macuimaoduposaxue, KoHmeti-

Hepbl.

1. BBegenne

B coBpemeHHO MHGOPMALVIOHHON TEXHOJIO-
Ty Bce O0JIbIlle BHUMAHMS YAEISIeTCS] KOHTeTHe-
pu3aiuu U opKecTpanuu npuioxenuii. OgHo u3
Haubosiee TOMYISIPHBIX TUIATGOPM AJIsS yIIpaBiie-
HMSI KOHTeltHepamu sBisiercss Kubernetes. OH
MpeaoCTaB/IsieT MOIIHBI HAaGop MHCTPYMEHTOB
IIJIST pa3BepTHIBAHMS, MACIITaOMPOBAHNS U YIIPaB-
JIEHVSI IPWIOKEHUSIMY B KOHTelTHepax.

B pamkax Kubernetes, 06bexT ReplicaSet sanu-
MaeT Ba)KHOe MeCTO B obeclieueHu HameXKHOI U
aBTOMAaTHUeCcKolt peruMkaiuu nonoB. ReplicaSet
rapaHTUPYeT, YTO TpeOGyeMoe KOIMYECTBO IOMIOB
BCera MmoAaepsKuBaeTcsl B pabouem cocTosTHUM. B
crydae c60eB MM 0TKa30B, ReplicaSet aBTomaTu-
YeCKM CO3[aeT HOBbIE PEIUIMKMU ITOHOB, UTOObI CO-
XPaHUTDb CTAGMIBHOCTh M JOCTYITHOCTh IIPUJIOKE-
130788

Lenpto DAaHHON CTAaTbU SIBJISIETCS U3y4YeHUE U
MoApoOHBI aHammM3 obbekTa ReplicaSet B
Kubernetes. Mbl pacCMOTPMM €r0 OCHOBHBIE
MPUHLOUIIBI PabOThI, PYHKIMOHATbHbIE BO3MOX-
HOCTY, a TaKKe ero B3auMMOZENCTBYE C IPYTUMMU
obbekTamu Kubernetes. Ocob6oe BHMMaHMe OyneT
yIe/leHO MeXaHU3My MOoAAepskaHusl TpeGyeMoro
yyMCIa MOJOB UM TOPU3OHTAJIbHOMY MacIITabupo-
BaHMUIO.

MbI Takke pacCMOTPUM CO3JaHME U U3MeHe-
Hue ReplicaSet ¢ ucnonp3oBanmemM MaHupeCcToB, a
TaKke PacCMOTPUM BO3MOXKHbIE TPO6GIEMbBI U

orpaHuueHusi. IlpencTaBjieHHbIe B CTaThe IPU-
Mepbl ucHoab3oBaHus ReplicaSet mo3BossaT pas-
paboTtumMkaM ¥ agMMHUCTpaTopaMm 3Gh(eKTUBHO
yIpaBJIsiTh TogaMu B kKinactepe Kubernetes.

B wurore, manHasi pa6oTa MpeaCTaBIsIeT Mpak-
TUYECKYIO IIEHHOCTb ¥ MOXKET CIYKUTh KaK PyKo-
BOZICTBO IS pa3paboTUMKOB ¥ afMUHMUCTPATOPOB,
KoTopble paboraloT ¢ Kubernetes m cTpemsTCs
obecreuynTh HaAEXKHOCTb, MaCIITabMPyeMOCTb U
aBTOMATU3aIMI0 pabOThI C MOJAMM B CBOMX IMPU-
JIOSKEHUSIX.

2. OCHOBHbIE TIPMHIUITBI PAGOTHI U PYHKIMO-
HaJIbHbIE BO3MOXKHOCTU ReplicaSet

Pod - sT0 06BekT Kubernetes, mpemcrasisiio-
it coboil TPYIITy M3 OJHOTO MM HECKOJIbKUX
KOHTeliHepoB. B peasbHOIi paboTe B KIacTepe MO-
TYT OBITb COTHU ¥ ThICSTUM MOA0B. Ho B peanmbHOI
pabote TpebyeTcs, YTOOBI OHM 3aITyCKaAIMCh, IO -
JIeP>KMUBATUCH B paboueM COCTOSIHUY Y OCTaBaJIUCh
300pOBbIMM 6e3 KaKoro-iubo pPyyHOro BMella-
TeabCTBA. [103TOMY IMOABI MOUTM HUKOTHA HE CO-
3[AI0TCS HaMpSIMyl0. BMecTo 3TOrO MX CO3mAI0T
Ipyrue o6beKThl, Takyue Kak ReplicaSet.

ReplicaSet — ato O6wbexT B Kubernetes mpef-
cTaBjsieT co60ii MOIIHBIA MexaHM3M, obeclieun-
BAIOIIMII HALEXKHYIO PEIUIMKAIMIO M aBTOMAaTIYe-
cKoe MacitTabupoBaHue mogoB. Eciau mon ucue-
3aeT 10 J060ii MPUYKMHEe, HATIPUMED B CJIyyae ma-
JleHUsI HOJbI, PETUIMKA CET 3aMEYAEeT 3TO U CO3/1aeT
CMEeHHBbIN 1o[,.
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e ReplicaSet rapanTupyer, 4TO oA, UIU He-
CKOJIBKO PeIUIMK I10Jja Bcerga paboraeT myTeM 3a-
ITyCcKa HOBOTO IOJa, eC/IM CYLIeCTBYIOUIMIA ITpOoIIa-
nIaeT;

e  KorJa omHa 13 pabouux HOJ aBapuUifHO 3a-
BepilaeT paboTy, OH CO3[aeT CMEHHbIE PeIUINKA
IIJIT BCeX TOA0B, KOTOpble paboTaly Ha OTKa3aB-
reM ysJje

e ofecreuMBaeT rOPU3OHTAIBHOE MacCIITa-
O6upoBaHye TTOIOB

ReplicaSet MOCTOSSHHO OTCIEXUBAET CIIMCOK
3amyIIeHHbIX TIOI0B ¥ YIOCTOBEPSIeTCs, uTo (ak-
TUYECKOe KOJMUECTBO TMOJOB OMpeneSeHHOTO
TUIA BCETJa COBIIAJAeT C TpPeGyeMbIM YMCIOM.
Ecnmu 3amyieHo CIMIIKOM Masio perviMK, TO U3
mabjoHa CO34Al0TCS HOBble. EwIM  3amyieHo
CJIMIIKOM MHOTO TaKuX IIOJ0B, TO OH yaajuseT
JIUTITHUE PETUINKNA.

Vmpasnenue ReplicaSet B Kubernetes ocy-
IIECTBIISIETCS C TTOMOIIBbI0O MaHubecTa. MaunudecT
ReplicaSet conmepskuT KoHGUTYpaIMOHHbIE Tapa-
MEeTpPbI ¥ HACTPOIKM, KOTOPbIE OIpeHesaioT jKeJla-
eMoe coCcTostHMe U IoBefenne ReplicaSet. B manu-
(decTe yKa3bpIBaeTCS KOJIMYECTBO PEIUINK, CEJIEeK-
TOpPBI JIei6/I0B ¥ 1Ia6J0H TOM4A, MUCIOJIb3yeMblii
IS CO3MaHMs HOBBIX peIumMK. ®akTuUueckoe
yrnpasienue ReplicaSet ¥ ero permMramu ocy-
miectBisieTcst Kubernetes-KoHTposutepamMy, KOTO-
pble MHTEPIPeTUPYIOT MaHUeCcThl U obecreun-
BalOT COOTBETCTBYIOIIME IEeMCTBUS IS TOCTVKE-
HMS YKa3aHHOTO COCTOSTHMSL.

ITpumep maundecrta ReplicaSet:

apiVersion: apps/vl

kind: ReplicaSet

metadata:

name: frontend
labels:
app: guestbook
tier: frontend
spec:
# modify replicas according to your case
replicas: 3
selector:
matchLabels:
tier: frontend
template:
metadata:
labels:
tier: frontend
spec:
containers:
- name: php-redis
image: gcr.io/google_samples/gb-
frontend:v3

3. BsammopeiictBue ReplicaSet ¢ mpyrumu
kommoHeHTamu Kubernetes

B pamkax maHHOro pasjeia o6paTMM BHMMA-
HMe Ha CTPYKTYpy omucanusi oobekra ReplicaSet.
Haub6onpimmit MHTEpeC mpeacTaBsieT 6JI0K "spec”,
cofiep>kaiuii B cebe Tpu LeHTPaTIbHbIE COCTABJIS-
olue:

1. KonnuecTBO peminK, yKa3bIBawllee Ha
sKejlaeMoe YMC/I0 MOJ0B, KOTOPbIe C/ieflyeT 3aIy-
CTUTh. B JTaHHOM 3K3eMIISIpe 3TO COCTABJISIET TPU
mnoja.

2. Cenextop 7eii670B, obGecreunBaroOIIii
ompejiesieHNe TIOHOB, KOTOpble TOAJIeXaT KOH-
TPOJIIO CO CTOPOHBI yKasaHHoro ReplicaSet. B nau-
HOM KOHTEKCTe OTCJIeKMBAIOTCSI BCe TOMbI C Jieii-
6;10M "app: nginx".

3. Illa6yoH Ioja, UCIOJIb3YEMbIil IIPU TeHe-
palyu HOBBIX PeIUIMK To1a. B jaHHOM citydae nijist
CO3IaHMs TIOIOB MIPUMeHsIeTCs JIeii61 "nginx", oc-
HOBaHHbI Ha Docker-o6pase "nginx".

Heo6xomyMo OTMETUTDb MOTEHIMATbHOE MIPO-
TUBOpeUMe: YTO IMIPOM30IIET B C/Tyuae HecOBMaze-
HMS J1ef16710B B I1abjI0He TOMOB C JIeibmiaMu, yKa-
3aHHBIMMU B cejiekTope? Omnupasich Ha JOTUKY pa-
60ThI ReplicaSet, BO3MOKHO 6eCKOHEUHOE CO3Ma-
HMe TIO[0B, UTO B UTOTe MpUBELET K MepernosHe-
HMIO KinacTepa. OgHako, Ha mpakTuke Kubernetes
He JOITyCKaeT IMOJOOHOTO ClieHapus, TeHepupys
OIIMOKY, CBUIETEIbCTBYIONIYIO O HECOOTBETCTBUM
MEeXIy CeJIeKTOPOM U Jieiibamu 1maboHa.

[Tocne TeopeTuueckoro o63opa mepeigeM K
MPaKTUYECKO) YacT UM CO3OaAMM Halll TepBbIii
ReplicaSet. B aToM Ham mmoMoxkeT MaHUGpECT cie-
IIYIOIEero CoJlepskKaHus:

apiVersion: apps/vl

kind: ReplicaSet

metadata:

name: nginx
labels:
app: nginx
cluster: prod
spec:
replicas: 3
selector:
matchLabels:
app: nginx
template:
metadata:
labels:
app: nginx
spec:
containers:
- name: nginx
image: nginx
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Hanee, IpyMeHUM €ro B KjiacTep:

# kubectl apply -f rs.yaml

NAME DESIRED CURRENT

nginx 3 3

4. MexaHN3M HOAAepXKaHMS Tpe6GyeMOoro umucia
1y (01 {0):]

Mbl MOXXEeM IIOJNYUUTh CIIMCOK OOGBEKTOB
ReplicaSet, ucnonb3ys komaHgy kubectl get rs.
3mech HaM cilegyeT OOpPaTUTh BHMMAaHMe HA TPU
KimoueBbIx noiis: 'Desired’, 'Current’ u 'Ready’, Ko-
TOpble COOTBETCTBEHHO OGO3HAYAIOT >KejlaeMoe

# kubectl get po
NAME READY STATUS
nginx-2g58f 1/1 Running
nginx-bg8vb 1/1 Running
nginx-kn92n 1/1 Running

IMonpl, reHepupyembie 006beKTOM ReplicaSet,
He SIBJITIOTCS K HEMYy HeOTheMJIEMO IIpMBSI3aH-
HbIMM. B 1106071 MoMeHT BpemeHu ReplicaSet
yIOpaBIsieT TeMM IOHaMy, KOTOpble COOTBET-
CTBYIOT €ro ceJieKTopy. M3MeHeHNue MeTOK 1oja
MOXKET TIPUBECTM K €ro BK/IIOUEHUIO B 06/1aCThb
nmeiictBust ReplicaSet uau UCKIIOUEHUIO U3 HeE.
BmtoTh 10 TOro, YTO MOYKHO ITEPEHOCUTD TTOIbI U3
onmHoro ReplicaSet B gpyroii.

Hccrneqyem 3TO MOBeJEHME, U3MEHUB METKMU
OoIHOro 13 nmomoB. Haubomee mpocThIiM CITIOCOOG0OM
M3MEHUTb PabOTaIONIMii MO SIBJISETCS KOMaHaa
kubectl edit pod.

Brimonnenne komanas! kubectl edit po nginx-
2g58f oTkpoeT omycaHMe paboTaroIIero Moja B Ba-
IIeM TEeKCTOBOM peJakTope. V3MeHeHMe 3TOrO
MOSKHO OCYIIECTBUTb C ITOMOIIbIO IE€peMeHHO
okpyxkeHusi KUBE_EDITOR.

# Please edit the object below. Lines beginning
with a '#' will be ignored,

# and an empty file will abort the edit. If an er-
ror occurs while saving this file will be

# reopened with the relevant failures.

#

apiVersion: vl

kind: Pod

metadata:

annotations:
kubernetes.io/limit-ranger: ‘LimitRanger
plugin set: cpu, memory request for container
nginx; cpu, memory limit for container
nginx'
creationTimestamp: "2023-06-10T07:43:16Z"
generateName: nginx-
labels:
app: nginx
name: nginx-2g58f
namespace: default

READY

0

replicaset.apps/nginx created
# kubectl get rs
AGE
17s
KOJIMYECTBO II0JI0B, KOTOPbIE AOJIKEH 3aITyCTUTh
Hai ReplicaSet, Tekyiiiee KoamMueCcTBO ITOAOB U KO-
JIMYECTBO MOJIOB B paboueM cOCTOSTHUY. HarmoMHIo,
YTO JKeJlaeMOe KOJIMYECTBO MOJIOB MbI YKa3biBaeM
B IapameTpe replicas'.
HaBaiiTe MpoBepyUM, OBLIIM JIM HAILM ITOAbI Jeii-
CTBUTEJILHO 3aMyIIEeHbI.

RESTARTS AGE
0 2m2s
0 2m2s
0 2m2s
ownerReferences:

- apiVersion: apps/v1
blockOwnerDeletion: true
controller: true
kind: ReplicaSet
name: nginx
uid: 521e76d8-f9fd-427f-97d3-
923537b2aec0
resourceVersion: "25843"
uid: bd1c38c1-970e-4d9f-960f-bbff24abe494
spec:
containers:
- image: nginx
imagePullPolicy: Always
name: nginx
resources:
limits:
cpu: 300m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi
terminationMessagePath: /dev/termination-

log
terminationMessagePolicy: File
volumeMounts:
- mountPath: /var/run/secrets/kuber-

netes.io/serviceaccount
name: kube-api-access-df8dq
readOnly: true
dnsPolicy: ClusterFirst
enableServiceLinks: true
nodeName: minikube
preemptionPolicy: PreemptLowerPriority
priority: 0
restartPolicy: Always
schedulerName: default-scheduler
securityContext: {}
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serviceAccount: default
serviceAccountName: default
terminationGracePeriodSeconds: 30
tolerations:
- effect: NoExecute
key: node.kubernetes.io/not-ready
operator: Exists
tolerationSeconds: 300
- effect: NoExecute
key: node.kubernetes.io/unreachable
operator: Exists
tolerationSeconds: 300

volumes:
- name: kube-api-access-df8dq
projected:
defaultMode: 420
sources:
- serviceAccountToken:
expirationSeconds: 3607
# kubectl get po
NAME READY STATUS
nginx-2g58f 1/1 Running
nginx-8rzvd 1/1 Running
nginx-bg8vb 1/1 Running
nginx-kn92n 1/1 Running
VcripaBuM MeTKy Ha ITlepBOHAuYaIbHOE 3HAUEHMeE.
# kubectl get po
NAME READY STATUS
nginx-2g58f 1/1 Running
nginx-bg8vb 1/1 Running
nginx-kn92n 1/1 Running
nginx-sttim 1/1 Terminating

MbI MOXeM 3aMeTUThb, UTO ReplicaSet Haum-
HaeT MpOLeCcC YCTpaHeHUs OJHOTO U3 IOJOB.
BaskHO OTMETUTBD, UTO He CYIIeCTBYeT KaKUX-1160
rapaHTUit OTHOCUTEIBHO TOT'0, KaKOM MMEHHO IO/,
oymer BbIOpaH ReplicaSet ojst yoaneHmst.

6. Topu3oHTaMIbHOE MacCIITAbUpPOBaHME TI0/IOB

OpHOil U3 KJII0YEBBIX  BO3MOXXHOCTeN
ReplicaSet B Kubernetes siBisieTcsi rTopy30HTab-
Hoe MaciTabupoBaHie nomoB. ReplicaSet mo3so-
JIIeT aBTOMATUMYeCKM MaclITabupoBaTh Koamde-
CTBO peIUIMK TMOAOB B 3aBUCUMOCTU OT TeKylleii
HarpysKku u TpeboBaHMi1 TPUIOKeHUS. DTO MMO3BO-
JisTeT TMOKO U 9P hEeKTUBHO UCIOIb30BaTh PECYPCHI
KjacTepa ¥ o6ecreunBaTh ONTUMAIbHYIO TPOU3-
BOJUTENbHOCTb.

I[Ipy ropu3OHTAJIBHOM  MAacCIITaGMpPOBAHUM
ReplicaSet MOHUTOPUT METPUKM U HArpy3Ky Ha
nogbl. Eciu TpebyeTcs yBeIMUMUTh MacIITad, TO
aBTOMAaTHYeCKy CO3Jal0TCsI HOBbIE PEIIMKU T10-
OB HAa OCHOBe 3aJaHHOTrO InabioHa. Ecau ske
Harpyska CHIDKAeTCsl Wiu TpebyeTcs YMEHBIIUTD

path: token
- configMap:
items:
- key: ca.crt
path: ca.crt
name: kube-root-ca.crt
- downwardAPI:
items:
- fieldRef:
apiVersion: vl
fieldPath: metadata.namespace
path: namespace

IoIyCcTuM, MbI pelliaeM M3MeHUTb MEeTKY JaH-
HOro noja ¢ "'nginx" Ha "nginx2".

IMocne sTtoro Mbl Habmogaem, uTo ReplicaSet
VHUIIMUPYET CO3JaHye HOBOTO I0fa, B TO BpeMs
KaK Halll U3MEeHEHHBIN O[T MPoAo/KaeT QYHKIU-
OHUPOBATh:

RESTARTS AGE
0 4m59s
0 12s
0 4m59s
0 4mb59s

RESTARTS AGE
0 6mlls
0 6mlls
0 6mlls
0 8s

MaciuTab, JUIIHMEe PeIIMKY MTOJ0B aBToMaTuye-
CKM YIOAISIOTCS.

Kak MbI BUieau B mpuMepax Koja Bblllle Mac-
mITabMpoBaHMe MOAOB OCYIECTBIISIETCS ITYTEM MU3-
MeHeHMs 3HaueHMs mapameTpa replicas B MaHMu-
tdecte ReplicaSet. [Ipu yBenuMueHUM 3HAYEHUS
replicas Kubernetes aBTomMaTuMuyecku co3maeT HO-
Bble PEIUIMKM TOJOB B COOTBETCTBUM C 3aJaH-
HBIMM HacTpoiikamu 1mab6aoHa. [Ipy yMeHbIIeHUA
sHaueHus replicas Kubernetes aBTOMaTuuecku
yaanseT JUIIHYE PeIUIMKY TTOI0B.

Ko/nuecTBO perinK, CeIeKTop U Jaske 1aba0H
1oJa MOTYT ObITh M3MEHEeHbI B T060e Bpems. Ho
M3MeHeHMs 11ab/I0Ha HMKAK He MTOBIUSIOT Ha YKe
paboTalolue Moabl, a BAMSIET TOJbKO Ha HOBbIE
IoJbI, co3maBaemblie 3TuM ReplicaSet. ismeHeHne
ceJIeKTopa MPUBOIUT K BBIMAAEHUIO CYIIECTBYIO-
IIMX TTOA0B U3 obacTu meiictBus ReplicaSet, v oH
TepecTaeT 0 HUX 3a00TUTHCS.

I'Mbkoe ¥ aBTOMAaTUUYECKOE TOPU30HTATbHOE
MacHTabupoBaHue TIOOO0B, IIPeJOCTaBJsIeMOe
ReplicaSet, sBisieTcss OOHOI W3 KIIOUYEBBIX
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dyukimonanpHocTeit Kubernetes, koTopast 1mo3s-
BoJIsieT 3¢G(EeKTMBHO MacHITabMpoOBaTh U YIIpaB-
JIITh TIPUJIOKEHUSIMU B pacIipefie/ieHHbIX Cpefax C
M3MEeHUYMBOM HAIPy3KOil.

7. TlpobrmemaTuKa ¥ OrpaHMYeHUs] O6BEKTa
ReplicaSet B Kubernetes

HecmoTpst Ha 3HauuTe/nbHble (YHKIMOHAIb-
Hble BO3MOXHOCTM, KOTOpPbIe ITPeIOCTaBIIsIeT 06b-
ekT ReplicaSet B Kubernetes, ecTb psin mpobsem u
OTpPaHUYEHM, C KOTOPBIMM CTOUT O3HAKOMMUTDCS
npu paboTe ¢ ITUM 0OBEKTOM.

OnmHOKpaTHOCTH orepainii: ReplicaSet peanu-
3yeT omepanuy CO3LAHMS, MacIITabupoOBaHUS U
yOaJeHus] TMOJO0B B €NVHCTBEHHbBI IUKI. DTO
O3HavaeT, YTO B C/Iyuae HapyIIeHMs Ipoliecca pe-
IUTMKAIMM WIK YOaleHus TOJOB B pe3yJbTaTe
omnbku, ReplicaSet He OymeT aBTOMAaTUUYECKU
MHUIMMPOBATh MIOBTOPHBIE MOIMBITKY BOCCTAHOB-
neHusi. PerneHue mpo6sieM, CBSI3AHHBIX C STUM
TpebyeT pyYHOTO BMEIIATE/bCTBA WM MIPUMeEHe-
HUSI JOTIOJHUTEIbHBIX MHCTPYMEHTOB, TaKUX KaK
KOHTpOJIIepsbl cocTosiHus (StatefulSet).

3aBUCUMMOCTh OT CEeJIeKTOPOB JIei6/IOB: s
ompenesieHusT IOAOB, KOTOPBIMM HEOOXOIMMO
yrpaBisiTh, ReplicaSet wucmomb3yeT CcenekToOpsbI
Jeiib0B. B cityuae, eciu y1eit6iibl MOIOB HE COOT-
BETCTBYIOT JiejtbyiaM, YKa3aHHbIM B CeJIeKTOpe
ReplicaSet, HOpPoOUCXOAUT HECOOTBETCTBUE, U
ReplicaSet mpekpalaeT ynpaBjieHue TaKUMMU I10-
JaMu. ITO MOXET MPUBECTU K CO0SM B TIpolecce
perviMKaly ¥ HeCOOTBETCTBUIO (PaKTUUeCKOro U
TpebyeMOoro KoJmMyecTBa MozoB.

OrpaHnyeHust Ipu 06HOBJIEHUM AGIOHOB I10-
IOB: B clyuyae HeOOXOAMMOCTU MOAMMUKAIIUA
mabyioHa 1moja, Hampumep, OGHOBJIEHUS] BEPCUU
KOHTelHepa Wy U3MeHeHUs IPYTUX TapaMeTpoB,
3TU MOIUGUKAIIMY He TIOBIUSIOT Ha yKe PYHKIU-
oHMpyoIIye nonasl. ReplicaSet npumeHsieT 06HOB-
JIEHHBI MA6JIOH TOIBKO P CO3IaHUM HOBBIX pe-
TJIMK TTOA0B. DTO MOKET BbI3BATh HEXKEJIATeIbHbIE
pasmnumus MeXXay paboTalolyMy M HOBBIMM IIO-
JaMu.

8. 3akioueHne

B maHHOIT paboTe GbUIM MCCIeNOBaHbI QyHIA-
MEHTaJbHble TPUHINILI (QYHKIMOHUPOBAHUS U
(GYHKIIMOHAbHbBIE CITOCOOHOCTHU o6beKTa
ReplicaSet B pamkax Kubernetes. ReplicaSet mpe-
cTaBjsieT co60¥ 3heKTUBHBIN MHCTPYMEHT AJIs
obecrieueHNsI HAIESKHOM ¥ aBTOMAaTU3MPOBAHHOIM

periMKanuu MoJ0B, TapaHTUPYIOMNI CTabUIIb-
HOCTb U IOCTYITHOCTD TIPUJTOXKEHUIA.

MbI TTpoaHaIM3MPOBAIM MeXaHU3MbI, MTOJIep-
KMBawIMe TpebyeMoe KOJUYECTBO IOMOB, OCY-
HIECTBIISIOIIYE TOPU30HTAIbHOE MacuITabupoBa-
HMe U B3aMMOJENCTBYIONIME C APYTMMU OOBEK-
tamu B Kubernetes. Takke 6bLT M3yUeH MPOIIECC
cosmaHus ¥ momudukanum obbekta ReplicaSet
TIpy TOMOIIM MaHU(eCTOB.

O HaKO BaskHO yUeCTb OrpaHu4YeHMs U ITpobiie-
MaTHKYy, CBSI3aHHYIO ¢ ReplicaSet, Takue KaK OgHO-
KPaTHOCTD Oflepaluit M 3aBUCUMOCTD OT CEJIEKTO-
POB J1ei16/10B. Pa3paboTunkaM U aJMUHUCTPATO-
paM peKOMEHIyeTCsI TMPOSIBJISITh OCMOTPUTEb-
HOCTb npu pabore c ReplicaSet u mcronb3oBaTh
COOTBETCTBYIOIIME PellleHUsI U UHCTPYMEHTHI JJis
yCTpaHeHMs BO3HUKAIOUIUX MTPo6IeM.

B nienom, ReplicaSet npencrasiseT co6oit LieH-
HBIt MHCTPYMeHT B 3kocucteMe Kubernetes, cro-
COOCTBYIOIIVI CO3[JaHUIO U YIIPABAEHUIO MaCIITa-
OUpyeMbIMM TPWIOKEeHUSIMU. IIOHMMAaHMe ero
(OYHKIMOHMPOBAHMS ¥ BO3MOKHOCTEH CIIOCO6-
cTBYyeT 3¢ deKTUBHOMY MUCIIOTb30BaHUIO U YIIPAB-
JIEHUIO TIPOLIeCCOM pervIMKalluMM MO0B B pacipe-
JleJIeHHbIX CpeJiax.
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OF THE REPLICASET OBJECT IN KUBERNETES: INVESTIGATION
OF REPLICATION AND AUTOMATIC SCALING MECHANISMS

Abstract. This article discusses the ReplicaSet object in the Kubernetes environment and its role in providing
reliable and automatic replication of pods. The author describes the basic principles of ReplicaSet, functionality,
and relationship to other Kubernetes objects, such as pods and selectors. The focus is on maintaining the required
number of pods and horizontal scaling. The paper presents examples of how to use and modify ReplicaSet and
discusses possible problems and limitations. This paper is of practical value to developers and administrators work-
ing with Kubernetes and can be used as a guide to effectively managing pods in a cluster.
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COBEPHIEHCTBOBAHME VIIPABJIEHVS ITPUJIOKEHUSIMU
B KUBERNETES: BO3BMO>XHOCTHU U CTPATEI'MA DEPLOYMENT

AHHomauus. B amoii cmamee ucciedyemcs ucnoss3osarue odsekma Deployment 8 cpede Kubernetes, komo-
polii uzpaem KnUesyo posb 8 ynpasieHuu HUHeHHbIM YUKI0M 10008. ABmop 06sscHslem KOHYenyuu, Jexcaujue
8 ocHose Deployment, exkntouas npouecc dekiapamusHozo 00Hos8ieHus u cmpamezuu o6HosneHus "RollingUpdate”
u "Recreate”. Hcnonw3ys npumepsl, agmop uuiniocmpupyem ucnonv3osarue Deployment ons 06H08/€eHUS U 803-
epama eepcuti npunoxceHutl, umo obecneuusaem 6e30nacHocms u 2ubKocms npoyecca 06Ho8aeHUs. Ima paboma
AB/1€MCS YeHHbIM UCMOUHUKOM 3HAHULI 0711 pa3pabomuukos u aomuHucmpamopos, pabomatroujux ¢ Kubernetes,
U MOXCEM CIyH UMb PYKOB0OCMBOM 0J151 (hheKmusHoz0 ynpasieHus nooamu u ux 06HosJieHUeM 8 Kiacmepe.

Kntoueswvie cnoea: Kubernetes, Deployment, nod, o0Ho8JieHUe NpUNOXEHUL, cmpamezuu 00HO8JIEHUS,
RollingUpdate, Recreate, omkam 00HO81eHULl, UCMOPUs pa38epmbléaHlisl, yNpaesieHue H¥U3HeHHbIM YUKI0M No-

dos, deknapamusHoe 00HoseHUe, JoKep, 06pa3bl KOHMeliHepos.

1. BBegenne

KoHTeltHepusanust M opKecTpanys KOHTeiiHe-
POB CTa/IK CTaHAAPTaMM B COBPEMEHHBIX pacIpe-
IeJleHHbIX cucTeMax. Kubernetes, B KauecTBe -
Iepa B 3TOi o06yacTu, MpemoOCTaB/sSeT MIMPOKMIt
CIIEKTP BO3MOXKHOCTEN [IjIs1 yIIpaB/aeHusl, pa3sBep-
TBIBAHUSI ¥ MAacCIITaOMpPOBaHMSI KOHTEHepMU30-
BaHHBIX IIPUTOKEHUI.

Llesb — meTanbHO UCCAEA0BATh OAVH U3 KITIoUe-
BbIX KOMITOHEHTOB Kubernetes — o6bekT Deploy-
ment. O6bekT Deployment mipegHasHaueH s ge-
KJIapaTMBHOIO OOHOBJIEHMSI ¥ MacCIITaOVPOBAHUS
TIPUJIOKEHMI, @ TaKKe IS TIOIepsKaHus 310PO-
BbSI IIPUJIOKEHUST I OOHOBJIEHUIA.

C npumenenuem Deployment, paspaGoTUMKy U
CUCTEMHbIE aIMUHUCTPATOPBI TOTYUAIOT BO3MOXK-
HOCTb OGHOBJISITh IPUJIOKEHMSI 6€3 MPOCTOsI, OCTa-
HaB/MBas crapbie Pod'sl M co3/aBast HOBbIE B aB-
TOMAaTU3MPOBAHHOM M KOHTPOJIMPYEMOM IIpPO-
necce. McciemoBaHyue Takke IOCBSIIEHO M3yde-
HUIO Pa3/IMYHBIX CTPATeruii OGHOBIEHMS, TIpeia-
raeMmbIx Kubernetes, 1 onpeneeHUI0 CUTyaLuii, B
KOTOPBIX KaskAasl U3 HUX SIBJIIETCS] Hanmbosee moJ -
XOAsIen.

Takoe MOHMMaHMe ¥ YMeHMe TPUMEHSITh De-
ployment B Kubernetes sIB/isieTCsl KITIOUEBBIM [IJIsI
YCITEMTHOTO U 3¢ dEKTUBHOTO YIIPaBIEHUS TTPUIIO-
SKEHUSIMU B TIPOV3BOJICTBEHHOI Cpefie.

2. O6wbekT Deployment B Kubernetes: 0630p u
OCHOBHbI€E ITPUHIIUIIBI PA6OTHI
O6mbekT Deployment B Kubernetes mnpencras-
JiseT cob0ii pecypc, KOTOPBIiA YIIpaBJsieT Mpoliec-
COM pa3sBepThIBAHMS ¥ OOHOBJIEHMS TTPUIOKEHWIA,
Ienmas 3TOT Ipollecc 6ojee MpencKka3yeMbIM U
KOHTposupyembiM. Deployment KoopauHMUpYeT
cosmanue u mogudukauuio ReplicaSets, mogmHo-
skectB Pod'oB, KOoTOpble 06ecreumBaiOT OTKa30-
YCTOMYMBOCTD ¥ MAaCIITAOMPYEMOCTDb IIPUIIONKE-
HUSL.
apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx-deployment
spec:
replicas: 3
selector:
matchLabels:
app: nginx
template:
metadata:
labels:
app: nginx
spec:
Containers:
- name: nginx
image: nginx:1.14.2
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DEPLOYMENT

REPLICA
SET

POD POD POD

Onucanre Deployment BK/IIoUaeT B cebs crie-
unduKammm, TakmMe Kak ceJeKTopbl MeTOK, KOJM-
YeCTBO PeIUIMK U IabI0HbI AJIs co3maHus Pod'os.
DTO MO3BOJISIET OINIPENENINTD, Kakyve Pod 'l TO/KHBI
OBITh CO3[AHbI M KaK OHM JOJIKHBI (PYHKIMOHUPO-
BaThb B paMKax MpuaokeHus. Jlormyeckasi CTpyK-
Typa 06BbEKTOB MTOKa3aHa Ha PUCYHKE.

Takke paccMaTpMBaeTCs IIPOIECC CO3TaHMUS
Deployment, BKmOYasi WMCIIOAb30BaHME IIapa-
MeTpa --record, KOTOPbIi TOOABISIET UCTOPUIO U3-
meHeHMi1 Deployment, 4To yIpoiaeT rpoliecc oT-
CJIeXKMBAHUS U YIIpaBIeHUS] BEPCUSIMU TTPUIIOKe-
HU.

BaskHbIM acmekTom pabotsl ¢ Deployment siB-
JiseTcsl TIOHMMaHMe CTaTyca pa3BepThIBaHMS, a
TaKKe CII0co60B ITPOCMOTpA U aHajIM3a 3TOTO CTa-
Tyca. M3yuaroTcst pasnmuuHble KomaHabl kubectl,
KOTOpbIE TIO3BOJISIIOT ITOJIb30BATENISIM ITOTYYUTD
MHGopMaIMo o cocTossHuM Deployment, BKirouast
mpocMoTp Tekymux Deployment'oB u ux crartyca,
a Takke MPOCMOTP UCTOPUM pa3BepThIBAHMS.

3. AHanu3 cTparteruit 06HOBIEHMS TTPUIOXKe-
HUI B KOHTeKCTe 06bekTa Deployment

[TpeAIonoskumM, 4TO Y HaC eCcTb MPUIOKEHME
Bepcuu 1.0. MbI OGHOBJISIEM BEPCUIO IPUIOKEHUS
o 2.0, cobupaem mokep o6pas u 3arpy’kaemM 3TOT
o6pa3 B mokep peructpu. Termepb HaM HYKHO 06-
HOBUTb BCe ITIOAbI HAIIEro IMpUJIOXKEeHUS B Kia-
cTepe, YTOOBI OHM MCIOMb30BaaM obpas 2.0. T.k.
Mbl HE MOXEM M3MEHUTh 00pa3 TEKYIIero Ioza
T10OCJIe ero Co3aHusl, HaM HY>KHO YAAIUTb BCe CTa-
pble TIO/IbI TIPUJIOKEHUS U 3aITyCTUTDH HOBBIE.

REPLICA

SET

Puc.

REPLICA
SET

POD POD POD

TyT y Hac ecTh 3 criocoba:

1. Chavana ymaauThb BCe CYILECTBYIOLINE
TO7IbI, 8 3aTeM 3aITyCTUTh HOBbBIE

2.  3aIlyCTUTb HOBbIE U, KaK TOJIHbKO OHM 3a1Ty-
CTATCS, YIAIUTD CTaphble.

3. Wnu peiicTBOBaTh IMO3TAlHO: €CJM Y Hac
HECKOJIbKO peIuiMK OZHOTO TOoAa, TO MOXHO J0-
0aBJISITh [0 OJHOMY HOBOMY U YIAJISATh IO OJHOMY
CTapoMmy.

B nmepBoMm ciryuae 6ymeT mayHTaiM, T.K. IIPOJi-
IleT HeKOTOpOoe BpeMsl MeXIy BKIIOUeHMeM CTa-
PBIX TTO/IOB ¥ 3aITyCKOM HOBBIX. B ciyuasx 2 u 3 6y-
IIyT KaKoe-TO BpeMsl 3allyIlieHbl 2 BepCuy Mpuio-
SKeHUSI, UTO B HEKOTOPBIX C/IyYasix MOXKET UMEeTh
HeraTMBHbIe TMOC/aeAcTBUS. Hampumep, moromy
YTO BTOpAs BepCUs MOJKET HaKaTbIBaTb MUT'DAllUN
B 6a3y TaHHbBIX, KOTOPbIE HECOBMECTUMbBI C IIEPBOIA
Bepcueii.

31mech JIOTMYHO OyIeT MUCIIONb30BaTh Rep-
licaSet. B ctaTtbe “PerumMkanms u aBTOMaTH4eCcKoe
Macitabuposanme B Kubernetes c momoiipo 06b-
ekTa ReplicaSet” mogpo6HO pacCMOTpPEHO HMpUMe-
HeHMe 3TOro 06beKTA.

PaccmoTpum clieHapuii, B KOTOPOM Hallle mpu-
JIoXkeHMe, M3HauaJdbHO MMeloilee Bepcuio 1.0,
roaBepraeTcs 06HOBJIeHNIO 10 Bepcuu 2.0. B aTom
KOHTEKCTe IIPOoLiecc OOHOBJIEHMSI BKITIOUAET B CeOSI
cocrapyienne Docker o6pasa 1 MociaenyoIyo ero
3arpy3Kky B Docker pernctpu. B KoHeUHOM MTOTE,
1IeJIb COCTOUT B OOHOBJIEHMM BCEX TOJIOB IMPUJIO-
SKEHUS B KJIacTepe, TakK UTOObI OHU MUCITOJIb30BaIN
ob6pas Bepcuu 2.0. B cunmy HemepeMeHHOCTU 06-
pasa moja IocCjie €ero Co3maHus, OOGHOBJIEHME
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MOfOB TpebyeT yHaleHus BCEX CYIIECTBYIOIIMUX
MOJ0B U 3aITyCcKa HOBBIX.

B IaHHOM KOHTEKCTe Mbl MOXEM BbIIEIUTh
TPY CTpaTeruy 06HOBIEHMS TOIOB:

1.  VYpgamuTh Bce CyleCcTBYIOIIME MOJbI, a 3a-
TEeM 3aITyCTUTDb HOBBIE.

2. 3amnyCTUTb HOBBIE TIOABI U, 110 UX aKTUBA-
LIVH, YIAIUTD CYIIEeCTBYIOLINE.

3. PeamusoBaTh MO3TamHOe OGHOBJIEHME:
MpY HaJMUYMM HECKOJIbKUX PeIUIMK OFHOTO Ioja,
MOSKHO TIOC/IeJ0BATEIbHO J06aBIISITh HOBBIE TIO/IbI
U YOAJISTh CTaphble.

ITepBast cTparernsi HeM3OEKHO IPUBOAUT K
BpeMEeHHOMY IIPOCTOI0 (JAayHTaiM), MOCKOJIbKY
Mpoliecc TMepeKToueHns MeXAYy CTapbIMM U HO-
BBIMU [TOJTaMM TpeOyeT BpeMeHU. BTopas 1 TpeTbs
CTpaTerMm IMoJpasyMeBaOT Mapavie/ibHoe (PyHK-
LIMOHMPOBaHKe JIBYX Bepcuit MpUIosKeHus B Teue-
HMe ompeleNeHHOTO MTPOMEeKYTKa BpeMeHU, 4TO
MOXeT MMeTb OTpullaTeJbHble IIOC/AEICTBUS B
ompeJieJIeHHbIX YCJIOBUSIX. B wacTHOCTH, eciut BTO-
past Bepcus IMpWIoKeHMs BKJIIoUaeT B ce6st Murpa-
1y B 6a3y JaHHBIX, HECOBMECTUMbIE C TIEPBOI
Bepcuert.

B 3T0i1 cuTyaly BO3MOXKHO IIpYMeHeHye 00b-
ekTa ReplicaSet, Bompochl MCITOIb30BaHMS KOTO-
POTO MOAPO6GHO U3JIOKEHBI B CTaThe "Perumkaims
U aBTOMaTHYeckoe macmrtabupoBaHue B Kuber-
netes c romMoinbio o6bekTa ReplicaSet".

[Tpumep crierubmUKamn:

apiVersion: apps/vl

kind: ReplicaSet

metadata:

name: app
spec:
replicas: 3
selector:
matchLabels:
app: app
template:
metadata:
labels:
app: app
spec:
containers:
- name: app
image: app:v1.0

B nipeacTaBieHHOI Bbllle crienupukanuu Rep-
licaSet BMHO, UTO MMeeTCs Ia6JIOH ITOAA C Ha3Ba-
HueM 'app’ 1 Docker o6pasom 'app:v1.0'. [Ins1 06-
HOBJIEHUS TOJ0B A0 HOBOJ BEpPCUU MOKHO BpyU-
HYI0 M3MeHUTb 00pa3 Ha 'v2.0'. OmHako, yxke
dyukiMonupylonue moasl ReplicaSet mopudu-
MpoBaTh He OymeT, a HOBBIM IIA6GJIOH

MIPUMEHSIETCS UCK/TIOUMTETbHO K HOBBIM ToaM. B
IaHHOV CUTYyallMy OCTAeTCSI OJHA BO3MOSKHOCTD:
UOeHTUGULIMPOBATh MOAbI CO CTApOil Bepcueit u
MOC/IeIOBATENbHO UX YIAISITh.

B stom ciryuae ReplicaSet (RS) 6ymeT reHepu-
pOBaTh HOBBIE MTOABI HA OCHOBE HOBOTO IIabI0HA €
HOBOI1 Bepcuei. AJIbTePHATUBHO, €C/IM IPUIOXKe-
HJe He TOJIepKMBaeT COBMECTHYIO paboTy IBYX
BepCuii, MOXKHO YAQIUTh BCE CTapble MOABI U JI0-
SKIATHCS CO3maHMsI HOBbIX. OJTHAKO, 3TOT MOIXOJ,
MPUBOAUT K BpeMeHHOMY ITpocTow. Bosee rub-
KM pellleHueM SBJSeTcsl co3gaHue HoBoro RS c
HOBBIM IIa6JIOHOM TI0/1a, TTO3BOJISISI AMHAMUYECKA
peryauMpoBaTh 3HaueHue IapameTpa Teplicas' B
HOBOM U ctapoM RS. HecMoTps Ha cBoio 3ddek-
TUBHOCTb, JAHHAS CTpaTerus TpebyeT 3HAUMTEb-
HBIX PYYHBIX BMEIIATE/IbCTB.

Pelllenie JaHHO Mpo6GIeMaTUKM MpepdjaraeT
06bexT Deployment — KOHCTPYKIMS, IpegHa3Ha-
YeHHas ISl JeKIapaTUBHOTO pa3BepThIBAHUS U
OOHOBJIEHMSI ITPUIIOKEHUI, UTO SIBJIIETCS] aJIbTep-
HaTUBOI ITpSIMOMY B3auMoieiicTBuIo ¢ ReplicaSet.
Deployment siBisieTcst 06b€KTOM, KOOPAUHUPYIO-
MM CO3JaHue ¥ MOAUGUKAIUIO IBYX 0O6BHEKTOB
ReplicaSet B mpoijecce 06HOBIEHUS TPUIOKEHMSI.

apiVersion: apps/vl

kind: Deployment

metadata:

name: nginx-deployment
spec:
replicas: 3
selector:
matchLabels:
app: nginx
template:
metadata:
labels:
app: nginx
spec:
containers:
- name: nginx
image: nginx:1.14.2

BbasoBoe onmcanne Deployment oueHb ITOX0OKe
Ha omnucaHue ReplicaSet. OHO Takke COCTOUT U3
CeJIeKTopa JIeit6/I0B, KOMMUECTBA PeIUIMK U M1a6-
JIOHA GyIyIIero nojaa.

CosgamuMm Deployment ucCIonb3ysl OomucaHue
U3 TIpUMepa crienuKanumn BhIIIe.

#kubectl create -f deployment.yaml

IMocMoTpeTh cymiecTBylomye Deployment B
KJIacTepe MOKHO C IOMOIIbI0 KoMmaHmabl kubectl
get deployment:
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#kubectl get deployments.apps

NAME READY UP-TO-DATE AVAILABLE AGE
app-deployment 3/3 3 3 8h
Lndps! 3/3 03HAUAIOT YTO paboTaloT BCe 3 pe- Deployment “nginx-deployment” successfully
TIMKY, KOTOpbIE ObLIM YKa3aHbI B cielupuKan rolled out
OerIoiiMeHTa. Ecmu Deployment cosmaeT RS, uX MOskHO ToO-
V kubectl] Takke ecth KomaHa rollout, ¢ momo- CMOTpPETh:

IIbI0 KOTOPOJI MOKHO ITOCMOTPETD CTATYC JIETLIOs :

#kubectl rollout status deployment nginx-de-
ployment

NAME DESIRED
Nginx-deployment-66b6c48dd5 3

BosHMKaeT BOIMpOC: MOYEMY B CIIMCKE Ipe[-
cTaBJjieH ToibKo ofuH ReplicaSet? OTBeT KpoeTcs
B TOM, UTO IIPMJIOKEHME ITOKa He MPOIIO OGHOB-
JleHue, U maHHbIA ReplicaSet HeobXoAuM mjis 3a-
ITyCKa HAIlIMX ITOZ0B.

O6paTuTe BHMMaHMe, YTO MM Halrero Repli-
caSet cocrout u3 umeHu Deployment u HeKOTO-
POTO UMCIOBOTO 3HAUEHMS. JJTaHHOe YMCIIO Mpe[i-
cTaBysIeT co0Oi X3II-3HAauUeHMe IabaoHa 1Moaa B
omucanuy Deployment. Takoii mogxon 0CO3HAHHO
MIPUMEHSIETCS], TTOCKOIbKY MCITOJIb30BaHME X3IlIa
mrabioHa Mo3BoJIsIeT 00bekTy Deployment wc-
M0JIb30BaTh TOT 3Ke cambIit ReplicaSet, eciu ma6-
JIOH TIOJia ¥ COOTBETCTBEHHO €ro X3II OCTAITCS
Hen3MeHHbIMU.

apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx-deployment
spec:
replicas: 3
strategy:
type: RollingUpdate
rollingUpdate:
maxSurge: 25 %
maxUnavailable: 25 %
selector:
matchLabels:
app: nginx
template:

3.1.1 O6HOBIIeHNE C IOCTEIIeHHOII 3aMeHO
(RollingUpdate)

IanHas cTpaTerusi npegycMaTpuUBaeT MHKpe-
MEHTHOe OOHOBJIEHME TTOAOB. ECyiM y Hac mpucyT-
CTBYIOT MHOXeCTBE€HHbI€ PEIVIMKM OJHOI'O U TOTO
’Ke TI0fa, Mbl B COCTOSIHUM [06GaBJISITh HOBbIE pe-
TJIMKY C OOHOBJIEHHOI Bepcueii 1o 0gHOI, aHaIo-
TMYHO YyJaJisis CTapble perviMku. JTa MeTonuKa

#kubectl get replicaset

CURRENT READY AGE

3 3 7Tm34s

Tenepsb, Mocje OBIaleHUsT CO3aHNEM OObeK-
ToB Deployment, MOKHO IepexXoIUTh K PaCCMOT-
pEeHMIO TIpoIlecca OOHOBJIEHUS HAIIEro MPUIOKe-
HMUSI C TIOMOIIbIO JAHHOTO MHCTPYMeHTa. B ocHOBe
CBOE/l OOHOBJIEHVME TIPUJIOXKEHUSI TIPU ITOMOIIA
Deployment npepcraBiseT co60it IpOCTyIO Olle-
panuio, TpebYIONIyIo JUIIb HEKOTOPHIX M3MeEHe-
HMI1 B 11a6JI0He [10AaA.

3.1 OmmcaHnme CTpaTernit OOHOBIEHMUS :
RollingUpdate 1 Recreate

OIHAaKO BO3HMKAET BOMPOC: KAKUM MeXaHM3-
moM Deployment 6ymeT 06HOBISTb HAIIV ITOAbI?
11 BBITIOJTHEHUS 3TOM 334a4u Mbl pacrojiaraem
IByMs cTpaterusimu o6HoBeHus - RollingUpdate
u Recreate.

[Ipumepsl cTpaTeruii:

apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx-deployment
spec:
replicas: 3
strategy:
_type: Recreate
selector:
matchLabels:
app: nginx
template:

MUHUMU3UPYET PUCK MPOCTOS, TTOCKOIBbKY B JIIO-
00J1 MTPOMEXKYTOK BpPeMEHM XOTSI Obl OAVH ITO[
MPWIOKEHUSI TMPOJOIKaeT (YHKIMOHUPOBATD.
BaxkHbpIM 3aMeuyaHMeM SIBJISIETCS TO, YTO BO BpeMms
OOHOBJIEHMSI MOTYT OJHOBPEMEHHO (DYHKI[MOHM-
pOBaTh MOAbI Pa3JIMIHBIX BEPCHIA, UTO MOXKET BbI-
3BaTh MPOGIEMbI COBMECTVMOCTH.
3.1.2 TlonHoe nepeco3nganue (Recreate)
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AnbTepHaTUBHBIN IoAxond, "Recreate”, mpem-
rosiaraeT MojHOe YHUUTOXEeHNe BCeX MOJ0B Mpu-
JIOSKEHMSI TIepe[i AeIJIoeM HOBBIX MTO0B C OOHOB-
JIeHHOJ1 Bepcueii. [laHHbII MeTO[ ABJsIeTcs 60iee
paguKaJbHBIM M BeJleT K BpeMeHHOMY ITPOCTOI0
TIPUIOKeHMSI, TTOCKOIbKY MesKAy OCTaHOBKOJ CTa-
pPbIX TIOJIOB M 3aITyCKOM HOBBIX CYIIIECTBYeT Bpe-
MeHHO! MpoMekyTOK. OmHaKo, TakMM 06pa3om
yCTpaHsIeTCss pUCK KOHQIMKTA BepCHif, TOCKOIbKY
MOAbI Pa3JIMYHBIX Bepcuit HUKoraa He GyHKIMO-
HMPYIOT COBMECTHO.

Bri60p cTpaTervyu OOHOBIEHUS OIPEIEISIeTCS
KOHKPETHBIM CJTyyaeM U Tpe6GOBaHMUSIMU K ITPUIIO-
skeHuto. Eciu riepBoouepenHOI 3aaueii SIBISIeTCS
MpenoTBpalleHne Jaske He3HAUUTEeJbHOTO IpOo-
cros, To ciaexmyer mnpuMeHsaTh "RollingUpdate”.
Ecnu KpuTuiecky BaKHO rapaHTUPOBATh, UTO pa3-
JIMYHBbIE BepCUM TIPUIIOKEHMs] HUKOTAA He pabo-
TAlOT COBMECTHO, PEKOMEHAYEeTCSI BbIOPATh
"Recreate”.

B mpencraBieHHOM BbIlIE TIpMMepe OToOpa-
skeHbl crienudukanuy Deployment miast obeux
crpatermii. st RollingUpdate y Hac ecTh Ba Ao-
MOJHUTENbHBIX MapameTpa - maxSurge u
maxUnavailable.

maxSurge — OrnipenensieT, HACKOJIbKO ITPEBLI-
CUTh ykazaHHoe B Deployment KoamMuecTBO pe-
MK TIOA0B MOXXHO. [I0 yMOMTYaHUIO UCIIONb3Y-
ercsa 3HaueHme 25%. To ecTh, ecii B KOHEUHOM
UTOTE€ Mbl XOTUM TIONYYUTb 4 periuku, TO BO
BpeMs OOHOBJIEHMSI HUKOTIA He GymeT OgHOBpe-
MEHHO 3aIlyllleHo 6oJiee MSITY 3K3eMIUISIPOB I0Aa.
[Ipn mepeBofe TPOIEHTHOTO 3HAUYeHMs B abco-
JIIOTHOE YMCJIO OKPYTJIEHNE TPOU3BOAUTCS B 60JTb-
IIyI0 CTOPOHY. BMeCTO OpOIEHTHOTO 3HaueHUs
MOYKHO yKa3aTh abCoI0THOe. ITOT MapaMeTp, o
CYTH, BbIpaXkaeT Hallly TOTOBHOCTb MHBECTUPOBATh
60JIbIIIE CPEJICTB B YBEJIMUEHME 3a/1€/iICTBOBAHHBIX
pecypcoB B 00MeH Ha ITOBBIIIEHNE CKOPOCTH Pa3-
BEePTbIBAHMS.

maxUnavailable — OmpepesisieT, CKOJIbKO 3K-
3eMIUIIPOB II0a MOXXeT ObITh HEIOCTYITHO BO
BpeMsI Ipoiiecca 06HoBmeHus. [1o yMOITYaHUIO 3TO
3HaUYeHMe TakKke cocrasisiet 25%. Eciu 3anpamim-
BaeMoe KOJIMYEeCTBO PeIUIMK PaBHO UYeThIpeM MU
MpOIleHTHOe 3HaueHMe paBHO 25%, TO TOIBKO
OIVH TI0J, MOXKeT ObITh HegocTyIeH. Kak 1 B ciy-
yae ¢ maxSurge, BMeCTO IMPOIEHTHOTO 3HauYeHMs
MOSKHO YKa3aTb abCOJMIOTHOE. DTOT MapaMeTp, 1o

CYTH, BbIpakaeT Hally YCTOMUYMBOCTb K BO3MOXK-
HOJT HefjocTaue TOI0B TPy HarpysKe.

4. 3aKka4eHne

B xope Hairero o6Cy>kIeHust Mbl IIPOCTIeIIIN,
Kak Kubernetes ¢ ero o6bekrom Deployment 06-
JIeryaeT IIPOIeCcC YIIpaBaeHUS] MPUIOKEHUSIMU U
X OGHOBJIEHMSIMM. BO3MOXXHOCTDL [eKIapaTUB-
HOTO OIMCAHUS COCTOSTHMUSI TPUJTOSKEHMSI, aBTOMA-
TUYECKOEe VIIpaB/ieHue TOoJaMM U CIIOCOOHOCTD
OBICTPO U 6€30ITaCHO OTKAThIBATh M3MEHEHUS Jie-
naioT Deployment K/IFOU€BBIM MHCTPYMEHTOM [IJIST
pa3paboTUMKOB.

B 9TOM KOHTEKCTE MbI YBUIEJIM, KAK MOKHO 06-
HOBUTD IIpuaokeHue B Kubernetes, o6cyaus cTpa-
Teruyu ¥ MOAXOObl K OOHOBJIEHUMIO BEPCUil IIPUJIO-
skeHuit. Oco3HaBas MOTeHIMalbHbIe TPOGIEMbI C
COBMECTUMOCTBIO MEXIY Pa3IMIHBIMU BePCUSIMMU
MIPUJIOKEHMIE, BaXKHO TIIATENbHO TJIAHUPOBATh U
YIPaBISTh 3TUM IIPOIIECCOM.

B 1enoMm, 39¢¢deKTHBHOE MCIOIb30BaHME
Deployment B Kubernetes momoraeTr o6ecrieunTb
I'MOKOCTh, MAacCIITaOUPYeMOCTh UM YCTOIYMBOCTb
MIPUJIOKEHMIA, UTO JelaeT ero MOIIHBIM MHCTPY-
MEHTOM B pyKax pa3spaboTUMKOB.
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APXUTEKTYPA, CTPOUTEJIBCTBO

T'OHYAPOB Unbsa AHapeeBuu
CTyAeHT, BopoHeXXCKUii rOCyiapCTBEHHbBIV TEXHUYECKUI YHUBEPCUTET,
Poccus, . BopoHexx

HayuHolii pykogodumens — kanoudam ropuduieckux Hayk, doyernm Illununosa UpuHa AnexkceesHa

OCOBEHHOCTHY CTPOUTEJIBHON TEXHUYECKON 3KCIEPTU3BI I10
YCTAHOBJIEHNIO KAYECTBA BbIIIO/IHEHHBIX HITYKATYPHBIX PABOT

AHHOmauus. B cmamee paccmampusaiomcst 0C0GeHHOCMU U Imanst NpogedeHUst IKCNepMmMHbIX UCCIe008aAHUL
npu onpedeneHuU Kauecmaa 8bINOJHEHHbIX WMYKAMYPHbIX pabom. AKmyaibHOCmMs pabomot 00yCa081eHA Hezd-
mueHoti meHoeHUuUeli nadeHus: Kauecmed 8bIN0JIHIEMbIX 0MOeI0UHbIX pabom.

Kntouesnie cnosea: BHYMPEHHSA omaeﬂka, ycmpoﬁcmeo 0mMOesIoUHbIX nOKpblmuﬁ CMeH, MexHOoJ102usl Wmyka-

MYpHbIX pa6om, JIKCnepmHoe uccnedosatue.

Saaaua: OmpeneneHye KayeCTBa BbITTOTHEHHBIX
OTAEIOUHBIX PaboT BO BHYTPEHHUX ITOMEIIE-
HUSIX 30aHUIA.

O1TyKaTypMBaHue CTeH — 3TO OJUH U3 BaX-
HBbIX 3TAIlIOB OTOEJIKU ITOMelleHMs. KauecTBO mTy-
KaTypKI BJIMSIET Ha BHEIIHU BUa, IIPOYHOCTb N
IIOJITOBEUHOCTDh CTEH.

IMpu OGHOBJIEHUM CTApPbIX CTEH WM OTHEJIKe
HOBBIX CT€H IITYKaTypPHO# CMeChi0 BasKHO CJIEAUTD
3a KQYeCTBOM BBITIOTHSIEMBIX paboT, YTOOBI ITOTY-
YUTh POBHYIO IOBEPXHOCTH 6€3 BhIPE30B, TPEIIMH
u 1epoxoBaTtocTeli. OTaes0uHbIe ITOKPBITUS Bep-
TUKJIbHBIX OTIPAXKIAIOIINX KOHCTPYKIIUIA BO BHYT-
PEeHHUX TIOMeNeHUIX 3[0aHMI UYacTO SIBJISIOTCS
00bEKTOM BO3HMKHOBEHMSI CIIOPOB, TaK KaK He
BCerga KOMITAaHMM 3aCTPOMIIMKU U CIIeIMaTU3U-
pYIOIIMECsST Ha OT/IeJIKe JIIOIM TOOPOCOBECTHO BBI-
TIOJIHSIOT CBOI0 pabory. KauecTBo paboT MOKeT
OBITH TIPOBEPEHO C TIIOMOINBI0 BU3YaJbHOTO
OCMOTpa U C IpUMeHeHMeM TeXHUUYECKUX IPUOo-
POB TIpM HEOOXOIUMOCTH.

Hau6osiee mpocThIM CIIOCOG0M ITPOBEPKM ILITY-
KaTYpKU SIBJISIETCSI BU3YaIbHbIN OCMOTP, KOTOPBIN
OCYIIECTBJISIETCSI CIeMaIncToM-3KkcneproMm. OH
IOJKEH MCCIeIoBaTh BeCh YUaCTOK CTEHbI, YTOOBI
MPOBEPUTb Ha/IMUME TPENIMH, HEPOBHOCTEN U
IpyTUx medeKTOB.

VabTpa3ByKOBble MUKPOMETPBI UCIOIb3YIOTCS
IJIST  OTipeJieJieHUs TOJNIIMHBI U OJHOPOIHOCTU
mTykaTypku. OHM  TIO3BOJSIIOT  OIPEeIeIUTh

TUIOTHOCTh MaTepuasa U TOIIUHBI CJI0€B, YTO MO-
SKET IOMOYb OGHAPYKUTDb CKPBIThIE Te(EeKThI.

Ucnionb3oBaHme crenuanbHbIX KpacoK Ijisi
MPOBEPKM KauecTBa WITYKATypPKU — 3TO OOUH U3
CaMbIX TIOMY/SIPHBIX MeTOA0B. Kpacka HaHOCUTCS
Ha MOBEPXHOCTb CTEHbI, & 3aTe€M C MTOMOIIbI0 UH-
(bpakpacHbIX JIyueii aHAIM3UPYETCsI, HACKOJIBKO
paBHOMEpPHO pacripefesieHa NITyKaTypKa.

[IpoBeneHye sSkcrnepTu3bl IWITYKAaTYPKU Ha
CTeHe TTOMOKET OIpele/INThb Hanuye nedeKkToB, a
TaKKe BBISIBUTD UX MPUUYMHBI. B CBOIO ouepeib 3TO
IMO3BOJIUT IMPUHATDL MepPbI OJid YCTpaHEeHUA Hea0-
CTaTKOB, YJIyYIlIeHUsI KaueCTBa U JOJTOBEYHOCTU
CTeH.

HeiicTBusI skcmepra MpU MPOBEAeHUU UCCTIe-
IOBaHMUI MMEIOT ONpeJleIEHHYIO TOC/IeI0BaTeNb-
HOCTb:

1. UsyueHme maTepuaaoB TIpPaskIaHCKOTO
WM YTOJIOBHOTO Jejla, MMEIIMUX OTHOIIeHUEe K
npeaMeTy 3KCIIePTHBIX MccaenoBanmii. OCHOBHas
LleJib M3yYeHUsI MaTepuasaoB Jiea — 3TO, Ipexkze
BCEero, yCTaHOBJIeHMe TOJHOTbl MCXOAHbBIX HaH-
HBIX, HEOOXOAMMBIX IIJISI IPOBEIEHMS] MCCIIeIOBA-
HUIA, & B KOHEYHOM UTOTe — IJIs1 a4M OTBeTa Ha
TOCTaBJIEHHbIE Tepef, 3KCIIePTOM BOMpOCHI. [Tom-
HOTY MCXOIHBIX JaHHBIX B 3TOV YacTu obecreun-
BaeT Ha/IMuMe CaeIyIouuX JOKYMEeHTOB: OTOBOP-
Hasl TOKyMeHTaIus (40TOBOp Mopsiaa a1b0 J0ro-
BOp MHO (OpMbI Ha TPOU3BOACTBO paboT); KOM-
IUVIEKT TIPOEKTHOM [JOKYMEHTAlUUM; KOMIIJIEeKT
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VUCTIOTHUTEIbHOM AOKYMeHTAallM, epeaBaeMblii
MOApPSITHOM  opraHusaumein l'ocymapCTBeHHO
MMPYEMOYHO KOMUCCUM TIPU CAAUe 0ObEKTA B IKC-
IUIyaTaluio; TeXHUYeCKe yCJIOBUS U peKOMeH 1a-
LMY IPOMU3BOAUTE/ISI MaTepyuajoB, UCIOIb30BaH-
HBIX TIPU MIPOU3BOACTBE paboT. IIpu OTCYTCTBUMU
YKa3aHHbIX JIOKYMEHTOB (YaCTUUYHO MJIM TIOJIHO-
CThIO) B YCTAHOBJIEHHOM MOPSIIKe Cie/lyeT Harpa-
BUTHb B CyJl XOJaTaiiCTBO 06 MX MpemoCTaBIeHUN
9KCIIEePTY.

2. OpraHusaiusi 3KCIIepTHOr0 OCMOTpa CBSI-
3aHa, Mpexkze BCero, C BbIMTOJHEHMEM [eliCTBUIL,
HaIlpaBJIEHHBIX Ha obeclieyeHue AOCTyIla 5KC-
repTa Ha 0ObEeKT MCC/IeJOBAHMS U, TI0 BO3MOXKHO-
CTU, TIPUCYTCTBUS BCEX CTOPOH TI0 JiesTy TP TIpo-
BeJleHUM HaTypHBIX WUCCAeNOBaHUM, MJs1 Yero

9KCHepT M3BellaeT OpraH, Ha3HAUMBIINIL KCIIep-
TU3Y, U CTOPOHBI 110 JeJTy O 1aTe U BpeMeH!U Ipo-
BeJleHMsI SKCIIePTHOTO OCMOTpa. OKCIIePTHBIN
OCMOTP HauMHAETCS MpeaBapuUTeIbHOrO UCCIea0-
BaHUS, 1IeJIbI0 KOTOPOTO SIBJISIETCSI YCTAHOBJIEHME
Ha/IMuMsl ¥ MECTOIIONIOKEeH s MCC/IeayeMOro 00b-
eKTa, Heo6X0AMMOrO [IJIsT OTBeTa Ha BOIIPOCHI, T10-
CTaBJ/IeHHbIe Tiepe, IKCIepToM. [lajiee SKCIIePTOM
BBITOJTHSIIOTCSI HEOOXOAMMbIE 3aMePbI U (GUKCALIVS
(bakTMUECKOTO COCTOSIHMSI WMCC/IeIyeMOro KOH-
CTPYKTUMBHOTO 3JIEMEHTAa C 11e/ibl0 YCTaHOBJIEHUS
COOTBETCTBMS TPe6OBaHUSIM HOPMATUBHO-TEXHMU-
YeCcKol AOKyMeHTaluu. B TaHHOI cTaTbe MPUBO-
IUTCS IpUMep He6OJIbIIOTO MCCIeA0BAHMS OIITY-
KaTypeHHOV CTeHbl BHyTPEHHETO [IOMeIeHUSI XK1 -
JIOTO 370aHus B T. BopoHek.

B npuBenéHHOM B mpuMep ciydae Habmoma-
10TCS Takue edeKThl: MOsIBJIeHMEe YCaJOUHbIX Tpe-
IIVH Y CJIeABI OT paboumx MHCTPYMEHTOB.

Bo3MOsKHbIe TPUUYMHBI TIPOSIBJIEHUS : TIPUMEHSI -
JINCh XUPHBIE PaCcTBOPHbIE CMeCH, IJIOXOe Ilepe-
MeIllMBaHMe PacTBOpa, ObICTPOE BBIChIXaHME CJIOS
IITYKATyPKY, OLITYKaTypMBaHMUE B OLVH CJION U
HEeBHMMATEebHOCTh Pab0OUMX.

TexHMueckue peKOMeHAAlUM I0 TEeXHOJIOTUU
IITYKaTypPHBIX PaGOT BHYTPU 3MAHMIA TJIACST:

5.4.1.1. Cnoit o6pbi3ra MOKEH ITOKPBHIBATH
OIITYKaTypMBAEMYI0 ITOBEPXHOCTb 06e3 IMpoITyc-
KoB. TonmHa cosl 0 KaMeHHbIM, 6ETOHHBIM U
KUPIIMYHBIM [TOBEPXHOCTSIM — He 6oJiee 5 MM, a 110
IepeBSTHHBIM — He 60j1ee 9 MM (BKJTIOUAST TOJIIINHY
I paHOYHOI 06MBKM). [Tepe HaHeCceHeM 06pbI3ra
IIOBEPXHOCTb CMaYMBalOT BOLOVA.

Puc.

OcHoBHOe TpebGoBaHMe, IIpeabsBIsIEeMOe K
06DBI3TY, — MMPOYHOE CIIeTUIEHNE eT0 C TIOBePXHO-
CThI0. DTO NOCTUTAETCS MOAG0POM HEOOXOAUMOI
MOABIDKHOCTY PacTBOPHOI CMeCH, a TakKe Mpu-
MeHeHMEeM 3allOJIHUTeNIs1 C KPYHMHOCTbIO 3epeH
0,3...2,5 MM.

5.4.1.2. TpyHT — OCHOBHOII (1T0 00'bEMY) CJION
LITYKaTypHOro HameTa. To/IyHa C/10s1 TPYHTa He
JIO/DKHA MPEBBINIATh 7 MM IIPU U3BECTKOBBIX U U3-
BECTKOBO-TMUIICOBBIX PAcTBOpax M 5 MM mpwu Iie-
MEHTHBIX PaCTBOpax.

5.4.1.3. HaxkpbIBOUHBIil €10V HAHOCSIT IOCIIe
CXBaTbIBaHMS LIEMEHTHBIX U LIEMEHTHO-U3BECTKO-
BBIX pacTBOpoB. TosmMHA /IO HaKpbIBKM He
IOJDKHA MpeBbIlIaTh 2 MM. PazMmep yacTull 3amosi-
HUTeJS AJ151 HaKpbIBOYHOTO ¢1os — 0,3...1,2 MM.

5.4.1.4. CpenHsia TOMIIMHA MITYKAaTypHOTO
HaMeTa He JOJDKHA MPEBbIIATh: OJII IIPOCTOI
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MITYKaTypKu — 12 MM; yaydIiieHHo#i — 15 MM; BbI-
COKOKaueCcTBeHHOM — 20 MM.

5.4.2. HaHeceHue pacTBOpPHBIX CMeceil Ha
ONITYKaTypuBaeMyl0 MOBEPXHOCTb CeIyeT BbI-
MTOJTHSITh MEXaHM3MPOBAHHBIM CITOCOGOM.

BrImosiHeHMe paboT BPYUYHYIO OOITYCKAETCS B
MOMEIIeHNSIX TUIOIAbI0 10 5 M2, a TaKKe B yCJI0-
BUSIX, HE TIO3BOJISIIOLIMX IPUMEHSITh CPeACTBa Me-
XaHMU3UPOBAHHOTO HaHECEHMUSI.

HaHocuTh Kaxkzaplil MOCAeNYIOMUIT CJIOM IITY-
KaTypHOrO HaMeTa MOXHO IOCJIe TOro, Kak pac-
TBOD NPenbIAYILEro C/I0s oTBephe. [lis ynyuiie-
HUS ClLIeTUIeHUS C TTOC/IeAYIOIMMU CJIOSIMU CBeXKe-
HaHEeCeHHBI I'PYHT HeOOXOOMMO Hapes3aTh B3a-
MMHO TTepeceKaroIuMucs 60po3gKramMmu TITyOoUHOI
3 MM Ha pacctossHuu 40 MM ApyT OT Apyra.

5.4.3. Pa3paBHMBaHMe CJIOSI IPYHTA, HAHECEH-
HOTO MEXaHM3UPOBAHHBIM MM PYYHBIM CITOCO-
6amu, ITPOU3BOIUTCS BPYUHYIO TIPU ITOMOIIM I10-
JIyT€PKOB U MPaBUI.

5.4.4. PaCcTBOpPHYIO CMeCb, HAHOCUMYIO 110 Masi-
KaM, cjaeyeT pa3paBHMBATh KalTPOHOBOI MaJIKOIA,
MaJIKO¥, OKOBaHHOJ 3Kejie30M, MaJIKoi ¢ ¢acKoii,
06UTOI keje3oM. IIpyu momoIy Majaku ¢ (ackoii
LIITYKaTYpHBII HAMeT pa3spaBHUBAETCS Cpasy Mo
BBICOTE BCEJt CTEHBDI.

5.4.5. HakpbIBOUHBII CI0M HITYKATypPKU HAHO-
CUTCSl TIOC/e@ CXBATbhIBAHUSI IIOCIENHEro Cjosl
rpyHTa. [Is1 HaKpBIBKM IIPUMEHSIETCSI >KMPHasl
pacTBOpHas CMecCh, TIIATe/JbHO MPOIeskeHHas ue-
pe3 cuto ¢ pazMmepom siueexk 1,2x1,2 mm. I'pyHT ne-
pen HaHeCeHMEM HaKpbIBOYHOTO CJIOS CJlielyeT
CMauvMBaTh BOMOJ C IMTOMOIIbIO KUCTU. PacTBOpHas

CMeChb HAaHOCUTCS Ha TOBEPXHOCTD KeJIbMO U pa3-
paBHMBAETCS TIOJyTEPKOM.

3aTUpKy clefyeT HauMHATh MOCJIe TOTO, Kak
HaKpbIBOYHBIN €10V MOACOXHET.

5.4.6. 3aTUpKy M 3arjakMBaHue TPyHTA U
HaKpbIBOYHOIO CJI0SI BBIIIOJHSIOT BPYYHYIO Tep-
KaMM WIM MexXaHM3UPOBAaHHO-3aTUPOYHBIMU Ma-
mIMHamu (CM. 11.3.3).

HapyuieHne TeXHOJIOrMYeCKOro mpoiecca npu
MIPOU3BOJICTBE IITYKATYPHBIX PabOT U IIPUTOTOB-
JIeHUM pacTBOPHBIX CMeceli MPUBOAUT K MOSIBIIe-
HMIO B HITYKaTypHOM cjioe nedeKkTOB, KOTOpbIe
MO/IJIEKAT YCTPAHEHUIO 10 IPUEMKHM PaboT.

W3-3a OTCyTCTBUS OPYTUX AeGeKTOB JaJbHeli-
niee uccaeOBaHye IyTEéM BbIpe3aHus y4acTKa OT-
JIeJIOYHOTO TIOKPBITUS SIBJISIETCS Hellerecoobpas-
HbIM.

HedeKTsl, BbISIBJIEHHbIE B Pe3yJbTaTe MpPOBe-
IeHHBIX MUCCIeIOBaHU, KIACCUPUIIMPYIOTCS KaK
3HauuTenbHble (cormacHo I'OCT 15467-79 ecthb
KpUTUYEeCKMe, 3HaUMTeIbHbIe ¥ Mal03HAYUTeb-
Hble). PekoMeHgaum K ycTpaHeHUIO: TpelynHbl
paciinTb, HAHECTU BOLHO-IMUCIIEPCHBIA TPYHT U
3aZieslaTb PaCTBOPHOJ CMecChlo, TIATeNbHO 3aTe-
peB OBEPXHOCTb.
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FEATURES OF THE CONSTRUCTION TECHNICAL EXPERTISE
TO ESTABLISH THE QUALITY OF THE PLASTERING WORK PERFORMED

Abstract. The article discusses the features and stages of expert research in determining the quality of the plas-
ter work performed. The relevance of the work is due to the negative trend of falling quality of the finishing works
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TUMO®EEB Cepreii ImurpueBud
CTYymeHT Kadeapsl TaHAIIa@THO apXUTEKTYPhI U CaJIOBO-TTAPKOBOTO CTPOUTETbCTBA,
MbrtuiHckuit dunman MI'TY um. H.3. Baymana, Poccust, T. MbITUIIM

HayuHulli pykosodumesns — dokmop 6uosozuueckux Hayk, npogeccop
YepHoiwenko OkcaHa BacunvesHa

BJIMAHUE BEPTUKAJIbBHOI'O O3EJIEHEHUSA HA OBJIMK TOPOJA

AnHOmauus. /lanxas paboma paccmampueaem udeu no co30aHuo KoM@opmHoli u ycmoiiuueoti cpedsi 00uU-
mauus npu NOMOWU 8ePMUKAIbHOZ20 03eJIeHeHUsl, KOOopoe, HeCMOMPS HA €8010 OU30CMb K KPOBETIbHOMY 03eJle-
HeHUio, uMeem C8010 Cneyuguxky npu peanusayuu, yxooe u nodéope accopmumenma. B cmamve npedcmasneHo
uccnedosaHue Ha memy 6JIUSHUSL 8ePMUKANBHO20 03eJleHeHUs], HA Ueo8eKd.

Kntouesnie cnoea: 6epmuKa’ibHoe 03eJieHeHue, 3KoJi02us, zopo@cxaﬂ cpe@a.

COBpeMeHHbH?[ MUp He CTOUT Ha MecTe. ['opop-
CKOe ITPOCTPaHCTBO pa3BUBaeTCs, yBeIUunBa-
eTcsl B pa3Mepax, HeCMOTpS Ha COBpPEeMEHHYIO
06eCIIOKOeHHOCTh JIIOAbMM KacaTeJbHO COXpaHe-
HMS TIPUPOJHOI 3eJIeHU B TOPOJICKOM IPOCTPaH-
CTBe, B KPYHHBIX TOPOAAX SIBJISIETCSI aKTyaJabHOM
Mpo6JieMa COXpaHeHMs 3eIeHbIX HaCaKAeHWI, He-
XBaTKM TEePPUTOPUM U TIpU 3TOM 3arpsisHeHUS
TOYB, BO3[lyXa, TyMma. Bce BhIlIeonmcaHHbIe TIPO-
6s1eMbl HaMboIee yIauyHo Mbl MOKEM Hab/II0AATh B
MockBe. 3eMiis [oporasi, HO 03eJleHeHHbIe Teppu-
TOPUM OTJIMYHO OCBAUBAKOTC MOJ cTpoiiku KK n
TL. IlpenmpuHMMaemble IOIBITKU COXpPaHEHUS
3eJIeHM MyTeM 00S13aTeJIbHOTO ¥ KOMITEHCALIIOH-
HOTO O3€eJIeHeHMsSI 3a4acTyl0 OCJIOKHEHbl Hau-
YyyieM KOMMYHUKAIMIT MJIM MaJjlo¥i MIoaabio po-
CTpaHCTBa A5 nmocagok. Ho maske eciau paccmar-
pUBaTh CUTYaAIMM, TPU KOTOPBIX MOCAAKY IpeBec-
HbBIX SIBJISIFOTCSI BO3MOXHBIMM, KaK MPaBUIO OHU
MpeaCcTaBAeHbl MOJIOABIMM CaKeHIaMM, peaKo
MIPEBBIIIAIOIIVMY 5 METPOB B BBICOTY.

TakuM 06pa3oM, MOJTYyYaOTCSI CKPOMHbIE 3eJ1e-
HbI€ «IISITHAa», HE CIIOCOOHBIE TPeIOCTaBIsATh 9KO-
CUCTEMHbIE YCIYTU B IIOJHOI Mepe, IPU 3TOM,
c1abo mpubIMKaloT aTMocdepy ropoaa-caa.

OnHako pelieHMeM [AHHOM IPo6eMbl s
IPaflOCTPOUTE/IbHONM [IeSTeIbHOCTH MOKET SIB-
JISIThCSI BEPTUKAJIbHOE O3€JIeHEHNe.

BepTukanbHOe 03ejieHeHME — ITO IIpUeM, Ipu-
MeHsIeMbIii [jisi odopMiieHMs ¢acaJoB 3IaHMUIA,
[JIyXUX TOPLIEBBIX CT€H 3MaHUII U COOPY>KeHWUIA,
OTIOPHBIX CTEHOK U (PYyHIaMEHTOB, «OTKOCOB, TIep-
roji, 6ecefoKk, a TakXKe I/ CO3MAHUS «3eJeHbIX
9KpPaHOB» B LIEJISIX 3aIIMThI OT BeTpa M U3OJSIIUN
OTIeJIbHBIX IJIOIAA0K U YIaCTKOB.

l'opopckmue mnpoCTpaHCTBA MHOTUX PaiilOHOB
MocCKBbI 00YC/IOBJIEHbI KOMITAKTHOM TOPOMACKOi
CTPYKTYpPOJ, BBICOKOJ TMIOTHOCTBIO 3aCTPOVKU U
OTCYTCTBMEM 3eJIeHbIX HacaskaeHuit. Takum obpa-
30M, IPMMeHeHMe MHHOBAI[MOHHbBIX TPUEMOB 1151
TOTO, YTOOBI 03€JIEHUTDH CaMble TYCTOHACETIEHHbIE
pajioHbl TOPOJIOB, SIBJIIETCSI CITOCOGOM TOCTVIKE-
HMSI YCTOWMUYMBOTO BOCCTAaHOBJIEHUSI TOPOZICKOTO
MIPUPOAHOTrOo KapKaca. B 3ToM KOHTeKCTe 3ejieHble
CTeHbI 3JaHMii MOTYT CTaTh BO3MOYKHOCTBIO Clie-
JIaTh TOpofa 6ojiee SKOJOTUUYHBIMU U YIYUIIUTD
001IeCTBEHHOE T0JIb30BaHMe TOPOMCKOI Ccpemoii
6€e3 MCIT0Ib30BaHMsI CBOGOIHOIO MPOCTPAHCTBA Ha
YPOBHe yJINII, KOTOPOTO He XBaTaeT B KOMITAaKTHbIX
ropopax. Ha camom mese ob1ecTBeHHas KM3Hb He
OTPaHMYMBAETCSI BHYTPEHHUMM CTeHAMU 3aHUIA.
[To cyTu, CTEHBI SIBJISIIOTCS 3JIEMEHTaMU KOMMYHM -
Kally MeXAy MHTEePbepOM U 3KCTEePbEPOM, B CO-
OTBETCTBUM C KOTOPbIMM 3[jaHle TlepecTaeT 3aHU -
MaTh HelTpaabHOe MOoJIOKeHMe B TOpoJie U Hauu-
HaeT UrpaTh aKTUBHYIO POJIb.

Osenenenue (acamoB Hauanoch B EBpore, B
YaCTHOCTH, B TeueHue gecsatunetusi 1980-x romon
B 'epmaHuM, HO ceifuac CTAaHOBUTCS MOITYJ/ISIPHBIM
BO BceM Mupe. JIloay HauMHAIOT 0CO3HABATh Mpe-
MMYILECTBA 3€JIeHbIX CTeH AJIs1 YIy4dlleHUsT OKPY-
>Karoleli Cpesibl, a CTpaTerum NpoOCTPaHCTBEHHOTO
TUIAaHMPOBAHUSI MPOABUTAIOTCSI BIlepel B UX UC-
MOJIb30BaHUMU U OIIeHKe.

Iyist onipenesieHNsT pa3UUHBIX TUTIOB 3€JIeHbIX
CTeH MOJKHO MCII0/Ib30BaTh HECKOJIBKO KPUTEPMEB
B 3aBMCUMMOCTH OT OCOOEHHOCTEI ¥ Pa3BUTHS pac-
TEeHUI, TUIIa CyGCTPaTOB IJIS1 BhIpAIIMBAHUS UJIU
KOHCTPYKTUBHOI cuctembl. CiiemoBaTenbHO, 3€-
JIeHble CUCTEMBbI CTeH, OTHOCSLIMECS KO BCEM
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BePTUKAJIbHBIM TTOBEPXHOCTSIM, ITOKPBITHIM pac-
TUTEIbHOCTBIO, MOTYT MMETb Pa3/IMUHbIe 0603HAa-
YeHMSI, KOTOPbIE MOXKHO 06006IINUTD, B IBYX OCHOB-
HBIX TUIIaX: 3ejieHble (acajbl, BKIOUAOIIMe pac-
CesTHHOe pa3BUTHE pacTeHMuil Ha ITOBEPXHOCTHU
3IaHMs, C BBIOIIMMMCS PACTEHUSIMM, PACTYIIVIMMU
10 BOCXOMSIIEH MM BEIIaJKM, OTHOCSAILIMECS K
BBIpAIMBaHNIO IOTOMKOB; SKMBbIE CTEHbI C PABHO-
MEpPHBIM POCTOM pacTeHMi IO BCEMY 3[IaHMIO,
BK/TIOUAIONIE MOZY/IbHbIE CHUCTEMBI, KOTOpbIE
CBSI3aHbI C GIOKMPYIOLIMMM OJIOKAMM, U BEPTHU-
KaJbHbIE€ Cafibl, KOTOpPbIE OTHOCATCS K JIETKUM
JKpaHam

Vcmonb30BaHye 3ejeHbIX (GacamoB, OCHOBAH-
HBIX Ha TIPMMEHEeHUM BbIOLIUXCS pACTeHU, He SIB-
JisieTcss HOBMHKOV. OOHAKO HeaBHUI MpoOrpecc
MO3BOJIMJ TIOAAEPKUBATh ropasmo Oojiee MUPO-
KUt CIeKTP BBIOUIMXCS pPaCTeHMI OJis1 NOCTIVDKe-
HMSI HOBBIX BBICOT Ha 3JaHMAX. CeromHs HeKOTO-
pble 13 Hauboiee MHHOBAI[MOHHBIX MTOIX0I0B Ka-
CAIOTCS MCIIONb30BaHMsI PACTEHMUIT B JKUIIbIX CTe-
Hax, IO 1ep>XK1MBaeMbIX MOOY/IbHBIMMU CHCTEMAMMU,
OCHOBaHHBIMM Ha GJIOKUPYIOIIUX 3J€MeHTaX, U
BePTUKATbHBIX CaJaX, OCHOBAHHBIX Ha JIETKUX
sKkpaHax. CaMmoe mocaeagHee UCCAeI0BaHMeE B 3TOM
0671aCTV TTOKa3bIBaeT, UTO 3ejieHble CTeHbI, OYyIb
TO 3ejieHble ¢acagbl WM O3eJIeHeHMe JMaHaMM,
YIYYIIAIOT HE TOJbKO 3CTETUYECKYI0 COCTaBJISIO-
IIYIO 3MaHMit, HO M UX SKCIUTyaTal[IOHHbIE XapaK-
TePUCTUKM ¥ WMHTErpaluio B TOPOACKOM Mac-
mrabe. B 1e1oM, CymecTByeT HECKOJIbKO COBpe-
MEHHBIX CTPOUTEIbHBIX TEXHOJIOIUI, CTPOUTE/Th-
HBIX MaTePUaa0B UM MEXaHUYECKUX CUCTEM, CBSI-
3aHHBIX C CO3JaHMEM BEPTUKAIBHOIO O3€eJIeHe-
HUSI. IX MOKHO UCII0Ib30BaTh B KAUECTBE TTOKPhI-
TUS IJIS1 HOBBIX MJIM CYIIECTBYIOUIMX 3IaHMIi, KaKk
ABTOHOMHYIO KOHCTPYKIIMIO MM KaK OIpeaessio-
IIMe ¥ COOTBETCTBYIOLIME 3JIEMEHTHI FOPOICKOTO
MPOCTPAHCTBA.

Hau6osiee BakHbie MOMEHTHI, C TOUKM 3PEHUS
3CTETUKYU U OGUOJIOTUM, KOTOPbIE CIIEIyeT YUUThI-
BaTh IPM BbIOOpE pacCTeHMIi, CBSI3aHHBIX C 3eje-
HBIMM CTE€HAaMM, BKJIIOUAIOT pasMep U BU3YaJIbHbIA
OCOOEHHOCTM PAaCTUTEIbHOCTH, KOTOpbIE OYIyT
OIIpeeaThCsI KIMMATOM WJIM BUIOBBIMU 0COOEH-
HOCTSIMN.

Takum 06pa3oM, MUCII0Ib30BaHMe MECTHBIX BI-
OB pacTeHUii MOIJIO 6bI OBITH XOPOLIMM pelle-
HMEM, YUUTHIBASI, YTO OHM OUEHb XOPOIIIO afarTi-
POBaHbI K MECTHBIM YCJIOBUSIM, ¥ UX UCITOJIb30Ba-
HMe B JaJibHeJiIIeM MMO3BOJUT rpaxkaaHaM UIeH-
TUOUIUPOBATH CeOSI C OIpeneieHHbIM MeCTOM,
ITOCKOJIBKY MECTHbIE JKUTEeJIM 3HAIT 06 3TUX BU-
Iax.

CrenyeT Takke YYUTBIBATh TaKue YCIOBUS, KaK
TeMIlepaTypa, JOKIb U CHET, YTOObI PelInTb, Ka-
KHe pacTeHus CJiefyeT UCII0/Ib30BaTh HE TOIbKO B
3eJIeHbIX CTeHax, HO U B JPYTUX TOPOJCKUX 3eJie-
HBIX 30HaX. HebaronpusTHbIE YCIOBUS UV TTUKA
TeMIlepaTypbl, KaK 10 HYJsl, TaK U HVOKe, JOJDKHBI
ObITb M3Yy4eHbI, YTOObI 0OGECIIEUNTh BbDKMBAHME
pacTeHus.

Vcnionb30BaHMe 3e/IeHbIX CTEH B KayecTBe dJie-
MEHTOB rOPOJICKOI KOMIO3ULIMU U Au3aliHa TOPO-
OB — 3TO CIOCO6 TOBIMSTh HA TaKMe acCIeKThI,
KakK TOPOJCKYI0 Y3HaBa€MOCTb B MUpe, INIOTHOCTD
HaceJleHusI, MIPUPOLHbBIE YCIOBUS MECTHOCTU U Ha
OCHOBe MOJO6GHBIX ITPOEKTOB MOTYT (OpMUpPO-
BaThCS MPeJIoKeHUsT 10 TOPOJCKOMY Pa3sBUTUIO.
[TpumeHeHME 3eJIEHBIX CTEH MOKET ObITh MCITOJIb-
30BaHO JJISI BBIPaKeHMSI COZlep>KaHMsI TOPOL,CKOTO
00/11Ka, TAKOTO KaK PeryamMpoBaHMe BbICOTHI 3/1a-
HUIA, oTnipefiesieHe pPacoIOKeHUS 3[IaHUli BIIOJb
VJIUILI, MACKMPOBKA MYCTHIX CTEH, HE UMEIOIINX a6-
COJIIOTHO HMKAKOTO 5CTETUYECKOTO 3HAUEeHWUS, U
yCWIeHMe YyBCTBA MHTUMHOCTM B HeOOJbIINX
MMPOCTPaHCTBAX.

OmHuM 13 Haubojiee BasKHbIX aCIIEKTOB, KOTO-
pble HEoOGXOAVMO YUMTBIBATh IPU TOPOJCKOM
MIPOEKTUPOBAHNMY, SIBJISIETCSI BBICOTA 30aHMS, 00Y-
CJIOBJIEHHAs ero KOHTeKCTOM B OKpyXKamwllei
MecTHOCTM. TakuM 00pasoM, 3ejieHble CTEeHbI
MOXXHO MCIOJb30BaTh B KauyeCTBe M3bICKAHHBIX
3JIeMEHTOB, YTOOBI CIIOCOGCTBOBATh TapMOHUMU
MeXOy 3OaHUSIMM Pa3HOM BbICOTbI. OHM MOTYT
CIIOCO6CTBOBATL OLIYIIEHUIO YIIOPSIAOUeHHOCTH
MaJIO3TaKHBIX 3IaHMIT, KOTOPbIE OKPYKEHBI 60jIee
BBICOKMMM 3TaHUSIMM, MJIM Ha000pOoT. Ha maHHbI
MOMEHT HeT M3BEeCTHbIX MPUMepPOB IpUMeHeHMs
3eJIeHbIX CTEH C SIBHO LIe/IbI0 YIIOPSILOYeHUs pas-
JIMYHBIX BBICOT 30aHMM, MO0 paccMaTpuBast HO-
BBI€ 30aHMSI Kak 3JIeMEeHTbI BOCCTAHOBJIEHUS UCTO-
pUYECKMUX MECT, 16O KaK 3JIeMEHTBI TOPOACKOM
KOMMO3UIIUHA.

B apxuTexType BoIpaxkeHue "IiIyxasl CTeHa" UC-
M0JIb3YeTCS IJI51 OMUCAHUS CTOPOHBI 34aHUS, B KO-
TOpOJi HET MNpoeMOB — HM [OBepeli, HM OKOH.
OG6BIYHO ITyX1e CTEHbI CBUIETEIbCTBYIOT O He3a-
TJIAaHMPOBAHHOM T'OPOJICKOM Pa3BUTUMU, B Pe3yJib-
TaTe Yero Co3IaeTcsi HeKBaaM(pUUMpPOBaHHbIN 06-
pas MecTa. DTy CUTYalMIO MOXKHO O6JIETYUTD, ITPU-
BHECSI IPUPOJY B TOPOJ,, UCIIONb3YSI KMBbIE CTEHBI.

Ucnonb3oBaHMe 3eMeHbIX CTEH MOXeT MOMOYb
YCWINTD OUTyIeHMe YeAMHEHHOCTY B HEOOJIbIINX
TOMEIeHUSIX BHYTPU TeppuUTOpunu. XOpOUIUM
MIPMMEPOM 3TOTO OCOBOTO ITPEMMYIIECTBA 3eJie-
HBIX CTEH SIBJISIETCS MHTErpanysi BePTUKAJIbHOIO
cala B CTeHy 3abopa, KOTOpas OKpYXaeT
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BHYTpeHHMIT IBOp Kade Royale B JIuccaboue, [Top-
Tyranus. Takoe pellieHMe MO3BOJIWIO 3TOMY He-
60/IBIIOMY YaCTHOMY IMPOCTPAHCTBY MMETh IPU-
pOIHbIE 3JIeMEHTBbI, obecrieuuBasi 6oJjiee rocre-
MIPUUMHYIO0, IPY>KETI00HYIO U VIOTHYIO 0OCTaHOBKY
IIJIST KTMEHTOB.

CeromHs BepTUKaJbHOE O3ejleHeHMe MOXKeT
BBICTYIIATh He TOJIbKO KaK AOIOJHEHYE B apXUTeK-
TYPHYIO Cpefly WK ke, KaK 3JieMeHT ee odhopmIie-
HMSI, @ KaK YHUKaJIbHAsI CaMOCTOSITe/JIbHAsI eliy-
HUIIA, CIIOCOOHAsT CO3/1aBaTh HOBble (OPMbBI MU
ke (OopMMpPOBaTh HOBbIE IPOCTPAHCTBA. TakUM
06pa3oMm, BepTUKAIbHOE 03eJIeHeHNe TToApasyme-
BaeT He MPOCTO BbIpalliBaHKe pa3IMUHbIX pacTe-
HUII Ha BepPTUKAIbHBIX IMOBEPXHOCTSIX MPU IIO-
MOIIM Pa3AUUHBIX KOHCTPYKIUIA, CITy>KaIUX OJIsI
YKpallleHus CTeH, U3ropojei, dacamos 3ganuit. A
SIBJISIETCSI TIOJTHOIIEHHOM CMUCTEeMOI IJisT BbIpallii-
BaHMS paA3IUUHBIX PacTeHMii B BePTUKAIbHOM
HampaB/ieHMM, BHE 3aBUCUMOCTU OT IJIOCKOCTU
rnpouspacTaHus pacteHuii. llenbl0 BepTUKAJIb-
HOTO O3eJIeHeHUS SIBJISIETCS CO3JaHMUsI 6arompu-
SITHOVA JIJISI YeJIoBeKa TOPOJICKOI cpebl, GopMUpPO-
BaHMS HOBBIX HallpaB/eHNIi B Au3aliHe TOPOACKOM
cpefbl, CO3MAINMX YHUKAIbHbIE CAMOCTOSITENb-
HbIe eIMHUIIBI TOPOJICKOTO 6JIar0yCTPOICTBA, CIT0-
coGHble 6paTh Ha ceOs1 QYHKIIUIO MaJIOi apXUTEK-
TypHOJ (hOpMBI MM JKe CO3[IaBaTh HOBOE peKpea-
LMOHHOE TIPOCTPAHCTBO [IJIT OTAbIXa TOPOKaH U
TpOBeIeHNUSI MePOTIPUSTUIA.
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CEJIBCKOE X03HCTBO

KVY3HEIIOBA ExaTepuHa AleKkcaHgpOBHa
CTyIeHTKa Kadenpsl JecHble KyJAbTYPbI, ceieKuys u aeHaposorus (JIT1),
Merrummackuit duaman MI'TY um. H. 3. bBaymana, Poccust, r. MpITuimm

MOJIEKVJ/IIPHO-TEHETUYECKAS UAJEHTUOUKALINA INIOTTE
B COCHOBBIX HACAXXIEHHAX MOCKOBCKO# OBJIACTU

AHHomauus. B cmamee paccmampusaromcs npobaemst udeHMUGUKAYUU NATMO2EHHBIX 0P2AHU3MO8, d MAKHCE
B03MOMHOCMb OnpedesieHUs UX C NOMOWbI0 MeM0J08 MOJIEKYIAPHO-2eHeMUUeCcK020 aHAIU3d.

Knroueenle cnoea: pumonamozeHst, cocHa 00bikHo8eHHas, ITLIP, zenb-3nekmpogopes, MoNeKyAapHO-2eHemu-
yeckuil aHanus, womme, namozeHHsle 8030yoUmenu, NOPAXEHHAs XBOSL.

eJIb paboThI: OIleHKa (DUTOMATOIOTUYECKOTO
HCOCTOS[HI/IS[ COCHOBBIX HacaxmeHM1 MOCKOB-
CKOJi 06/1aCTY MOJIEKY/ISIPHO-TEHETUYECKUMMU Me-
TOJlaMMU.

AKTyaJIbHOCTb. 3260/1€BaHMS TPEBECHBIX I10-
pOoJ, IMPOKO paclpoCTpaHeHbl IO BCei TeppUTo-
pumu Poccum U urpaT 3HAUMMYIO pOJIb B IMHA-
MMUKe (QUTOCAHUTAPHOTO COCTOSIHUSI JiecOB. B
HacTosIIee BpeMs THOe/Ib XBOHBIX HACAXKIEHMIA
OT TIATOTEHHBIX 3a00JI€BaHMI €KEerogHO COCTaB-
jsteT 2% oT 0611eli rIoIany Jiecos. PassuTue oua-
TOB I'PUMOHBIX 3a00j1€BaHMIl U CBSI3aHHOE C 3TUM
yCbIXaHMe JIECOB OLIeHMBAETCSl KaK YeTBepPThIi Mo
HEeTaTMBHOMY 3HAYeHMIO (akTop Iocje IMoBpe-
SKOeHMS jleca HaCeKOMbBbIMM, JIeCHBIMU TToXKapaMu
M BO3OENCTBMS HeOJArompusITHBIX ITOTOMHBIX
YCIOBUIA.

AHanu3 MHOrojieTHell OUHAMMKU Pa3BUTUS
ovYaroB rpuOHBIX 3a00JeBaHMIi ITOKA3bIBAET, UTO
TIJIOIIAAY C TTOpakeHHBIM HaCaskKAeHUSIMU MMeIoT
TeHAEHIMIO K YBeJIMUeH 0, HECMOTPS Ha TO, UTO
B OTHejbHble TOAbl MPOUCXOAMUIO COKpallleHue
riomaei ouaros. [IoMMMoO IPSIMbIX TIOTEPb, CBSI-
3aHHBIX C TIOJTHOM MJIM YaCTUYHOM rubesbio jec-
HBIX KyJIbTYP U ITOCAA0YHOTO MaTepuaa B JeCHbIX
MMATOMHMKAX, TOIMOJHEHME M3PEXeHHbIX 60Jes-
HSIMM XBOJHBIX HaCOKAEeHUI U CO3aHNe Ha MeCTe
MTOTUOIINX HOBBIX TpebyeT MOIOJTHUTETbHbIX 3a-
Tpart [1, c.250].

Cpeny pUTOIIaTOTEHOB OKOJIO 97% COCTaBISAIOT
rpubHbIe MHMEKINUMY, TTOSTOMY MCCIEeIOBAaHUSI B
JIeCHOM (UTONATONOTUM SIBJISIETCS] TIepCIIeKTUB-
HbIM HallpaBJeHMEeM Ha CeroJHSIIHUI OeHb. s
ornpefeneHus MaTOTeHHBIX OpPraHU3MOB,

BBI3bIBAIOIINII 3a00/IeBaHMS, ITPOBOIAT (UTOMA-
TOJIOTMYECKUI aHaNU3, KOTOPbII OCHOBAH Ha U3Y-
YEeHUM MMEIOIIMXCS SIBHBIX CMMIITOMOB IIPOSIBJIE-
HUst 60JIe3HH, T.€. Ha TTO3OHUX CTAIUSIX ee pPas3Bu-
TSI DTOT IOAXOM He M03BOJISIeT IPOBOIUTh PaH-
HIOI0 AMArHOCTMKY, a TOCTaHOBKA [yMarHosa He
BCErJa TOYHA ¥ HOCUT CyO'beKTUBHBIN XapakTep.

B Hacrosiee BpeMs B Poccuu paspaboTaHbl
IMArHOCTUYEeCKMe CHUCTEeMbl ¥ pa3HOOOpa3HbIe
(busMKO-XMMMUECKMe MEeTOObI IJISI BbISBJIEHMUS
60JIBIIIOr0 KOJIMUYECTBA ITaTOreHHBIX 3a00/1eBaHmit
IpeBeCHbIX TTOPOA,. Posb MeTOI0B MOJIEeKYJISIPHO-
TeHeTMUYeCKOTO aHajM3a 3aK/IIovaeTcs B UOeHTH-
dbuxanyy 3a60eBaHMi1 yske Ha PAaHHUX CTaAVSIX,
TPYAHO IMAarHOCTUPYeMbIX IATOTEHOB U JJ151 YTOU-
HEeHMS 1MarHo3a, IMOCTaBJIeHHOro0 1Mo MOPGOIOTH-
YyeCcKMM Ipu3HaKaM. J[uarHocTuka GpuTonaToreH-
HBIX MUKPOOPTaHM3MOB BKJIIOUAET B cebs psijl 9Ta-
TIOB: BbIJe/JIeHNe TeHeTHYeCcKoro marepuaia
(OHK) m3 JsecHBIX pacTeHuit, am-IuiM@uKanms
MapKepHbIX yIaCTKOB (PUTOIaTOTeHOB, OIpeeie-
HMe HYKJIeOTUIHOI MOoCaeq0BaTeIbHOCTY aMILIN -
duipoBaHHBIX HpParMeHTOB, aHATIU3 U UOAEHTU-
(dbukanys maToreHoB B 6a3e maHHBIX [2, €.835].

O0BbeKTaMM MCCIeAOBaHMA CIYKWIa Iopa-
’KeHHasI XBOsI, COOpaHHas CO B3POCJIBbIX COCHOBBIX
HacakAeHMi, KOTOpble IMPOM3PacTal0T B TOPOJ-
CKMX 3€JIEHBIX HaCaKIeHMSIX MOCKOBCKOM 06ia-
CTH.

MeToab! uccaenoBaHuUs — MOpQOJIornIecKast
unentuduramus, soigenenue IHK, anamns IILP,
reJib-3JeKTpodopes.
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Pe3yabTaThl MCCIeKOBAHUS

Ha mepBoM sTamne umeHTUGUKALMS ITaTOTEHOB
3apakeHHOr0 PacTUTEIBLHOrO0 MaTepuana Oblia
OCHOBaHA Ha MOP(OJOTUUYECKUX XAaPAKTEPUCTU-
Kax TUIOJOBBIX TEJI U CIIOP, 06Pas3yIOIIMXCS HA XO-
31 He-XBOMHKAaX COCHbI 0ObIKHOBEHHOVA.

[IJ1s1 BBISIBIEHMSI PsIla OCOOEHHOCTEN U ITpU3Ha-
KOB 3abojieBaHMiI ObUT MPOBEIEH [eTabHBbIii
OCMOTpP KakOoro cob6paHHOro o6paslia XBOU

cocHbI. [Tpu 3TOM ObIIM OTMeueHbl Haubosiee BU-
IMMble TIPM3HAKM: OeXpOMalluu XBOM, TIPEKIe-
BPEMEHHOTO OCBIITaHMSI, YChIXaHMsI XBOU U T06e-
TOB U T. 1. [IjIs1 JasibHeli1ero 1abopaTopHOro uc-
CJIeIOBaHMsST OTOMpPaMM 06pasiibl XBOM C MPU3HA-
KaMM Hau6OJIbIIIETO MOpaskeHsI 3a601eBaHMS.

[aHHbIE 10 MOpakKeHHbIM o6GpasiiaM U UuX
MIPETIOIOKATEIbHBIM (PUTOMaTOTEeHHBIM MUKPO-
opraHmM3MaM CBOJIMINCDH B TAOJINUILY.

Tabnuiia
Mopdonornueckas nageHTU(UKAINSI MOPAKeHHbIX 00pa3I[0B COCHbI 0OBIKHOBEHHOI
06- MecTopac Mopdosoruueckme mpusHaKu
Ne | pa- 3aboeBaHue IMaToreHHbIi TpUo
IOJIOKEHMe 3ab0/ieBaHMsA
3er]
MockoBcKas XBosI mopaykeHa ¢j1abo, OMHAKO .
Hacrosmiee Lophodermium
1 1M 00671aCTh YacCTbh XBOMHOK ITOJTHOCTBIO KOpUY- ..
LIIOTTE seditiosum
r. MpITHIIN HEBbIE U CyXUe
MockoBckas | XBOS MOpaskeHa YaCTUUYHO, KOHIIbI .
Hacrosiiee Lophodermium
2 | 2M 0671aCTh UTOJIOK 3€ejIeHble, OCTa/IbHAS YaCTh ..
LIIOTTE seditiosum
r. MpITHIIN CBETJIO-KOPUYHEBASI
MockoBcKas .
3 M 06I1ACTS XB0og cyxad, JOMKasl, mopaxkeHa rnoyi- | Hacrosiiee Lophodermium
HOCTbBIO, KODUYHEBOTO 1IBETa LIIOTTE seditiosum
r. MpITUIIIN
MockoBcKas
XBoS opaskeHa MOJIHOCThIO, cepasi ¢ | OOGBIKHOBEH- . . .
4 | 4M 00671aCThb Lophodermiuuupinastri
HaJieToM 6eJIoro 1BeTa HOe€ LIIOTTe
r. MpITUIIIN
MockoBcKas
5 m 00671aCThb IMTonmHOe TTopaskeHne xBou, KopuuHe- | Hactosiiee Lophodermium
r. ViBanre- Bas, cyxasi, orajiaeT LIIOTTE seditiosum
€BKa
MockoBcKas
XBOSI KOPMUYHEBAS C YePHBIMU .
00J1aCTh HacTtosiiee Lophodermium
6 21 BKpaIUIeHUSIMHU (aIlloTeLiy — 1040~ ..
r. IBaHTe- LIIOTTe seditiosum
Bble Tejia rpuba), BeTKa yepHast
eBKa
MockoBcKas
0671aCTh XBOMHKM ITOPAKeHbI MOJHOCTHIO, Cy- | OOGBIKHOBEH- . . .
7 3n p e Lophodermium pinastri
r. IBaHTe- Xye, KOpUUHEBbIE HOe€ LIIOTTe
eBKa
XBosI cyxasi, CBETI0-CEPOTO IBETa C
MocKOBCKast He6OoJIbIIMM Ha/leToM 6eJIoro oT-
OOBIKHOBEH- . . .
8 1I1 00J1aCcTh TEeHKa, Ha YaCTU XBOMHOK IPUCYT- Hoe LI0TTe Lophodermium pinastri
r. [IyIIKMHO | CTBYeT HEOOJIbIINME IISITHA TEMHOTO
BeTa (aroTeuun)
XBO# cyxas, JIOMKasl, IopaskeHa I10J1-
MocKoBCKast yxad, » T1Op
HOCTbIO, KOpMYHEBOTO 11BeTa, y Ya- | OBGBIKHOBEH- . . .
9 1B 0671aCTh Lophodermium pinastri
CTU XBOVHOK ITIPUCYTCTBYIOT YEPHbIE | HOE III0TTE
r. banmammxa
MSITHA (AIl0TeLN)
MockoBckasi | XBOS IMOpaykeHa MOJIHOCThIO, cepasi C
10 1k 0671aCTh HajIeToM 6eJIoro 1IBeTa; Ha BETKe Y Hacrosiee Lophodermium
r. XKenesHo- OCHOBaHMSI IIPUCYTCTBYET Oetast IIIOTTE seditiosum
IOPOXKHBIN njeceHb
ITpu a”anaM3e 06pasiioB BhIJe/sIeTCs Ipeobia- rpubamu Lophodermium seditiosum "

JaHue 3aboJyieBaHMS IIIOTTE,

C TOopaskeHueM

Lophodermium pinastri, TOCKOJbKY Y€TKO BUIHO
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ycbixaHus (90% xBou), a Takoke M3MEHEeHUs OT-
TEHKA C 3aMeTHBIM HaJIeTOM ¥ 06pa30BaHMEM Uep-
HBIX IISITeH Ha HEKOTOPBIX 00pasiax.

Bropsim sTanom uccienoBanust GUTONaTOreH-
HbIX OPraHM3MOB ObLT MOJIEKYJISIPHO-T€HeTHUYe-
ckuit aHaiau3. Ero posb 3akiovyaeTcs B MOeHTUU-
Kanuy 3a60eBaHMI yKe Ha pPaHHUX CTaAMSIX,
TPYZHO IMArHOCTUPYeMbIX ITAaTOTE€HOB U JJ151 yTOU-
HeHMsI AMarHosa, MocTaBaeHHOro o Mop@osoru-
YyeCcKMUM Ipu3HaKaMm. JyarHoctuka GuUTONnaToreH-
HbIX MMKPOOPTaHM3MOB BKJIIOYAET B CeOsI psifL 3Ta-
TOB: BblJe/leHMe TeHeTMYeckoro Marepuasia
(OHK) 13 necHbIX pacTeHuit, aMIuMduKaImus Mmap-
KepHbIX yUacTKOB (UTONATOreHOB, OINpeie/ieHKe
HYKJIEOTUTHOI I10C/Ie0BATENIbHOCTA aMIUTU(U-
[IMPOBAaHHBIX (GPAarMeHTOB, aHAIU3 U UAEHTUDU-
Kalys MaToreHoB B 6a3e JaHHBIX.

MoJtekynsipHO-TeHeTUUeCKUit McciiefoBaHue ¢
MCIIOb30BaHMEM BUIOCTIeLIMGUYHBIX MapKepoB
JlaeT BO3MOXHOCTb CTPeMUTEeNIbHO paclo3HaTh
TIPUCYTCTBME TIATOT€HHBIX OPraHM3MOB B KOPHSIX
WY TIOYBE BHE 3aBUCUMOCTU OT HAJIMUMS TJIOJ0-
BbIX Tel [3, c.21].

Onst  ammuimdukanmu  GbUTM  UCIIOJb30BAHBI
mpaiimepst Ls11 u Ls12. [Tapa npaiimepos Ls11-
Ls12 siBisieTcst HamMboJ1ee YyBCTBUTEIBHOJ B OOHA-
pykeuuu Lophodermium seditiosum cpemu

MPOTEeCTUPOBAHHBIX paHee IMpaiMepoB U, Cliefo-
BaTeJbHO, OblJIa BbIOpaHa IJjIs1 PAHHETO BbISBJIE-
Hust Lophodermium seditiosum B 0oTo6paHHBIX 06-
pasiuax.

Ls11 — mpsmoit mpaiiMep ¢ HYKJI€OTUIHO M0-
CJ1Ie0BaTebHOCTbBIO:
CACCCCTTTGTTTACCACACTCA;

Ls12 — o6paTHbIi1 IpaiiMep C HYKIEOTUIHOI
MOC/eIOBATENbHOCTBIO:
CGGCACCTGCTGTCCTTC;

Iyt paHHel OMArHOCTUMKY (PUTOIaTOTeHHBIX
rpuboB B 00pasiax HeoOXOAMMa BbICOKAs UyB-
CTBUTEIBHOCTb METOJa, T. €. ollpeJie/ieHNe MUK-
pokonuuects JTHK matoreHa Ha ¢oHe BBICOKOTO
ypoBHS THK xo3sauHa. ITIIP-aHanmmM3 0TO6GpaHHbIX
006pasioB mokasas mpucyrcreue JJHK HacTosero
urrorte (Lophodermium seditiosum) B XBoe 4 nepe-
BbeB (PUCYHOK 1: 06pasusl 1M, 2M, 111, 13K).

Hapspay c satum, B o6pasiiax 3M, 4M, 1Y, 2U,
31, 1b Ha XBOe KOTOPBIX MPUCYTCTBOBAIM SIBHbIE
MpU3HAKM CcwibHOro Tmopaxkenus, JHK rpuba
Lophodermium seditiosum 06Hapy>keHO He ObLIO,
YTO MOXET CBUJIETETbCTBOBATH O TOPaskeHUM JaH-
HBIX 9K3eMIUISIDOB APYTUMU BUJIOM IIIOTTE, CXO-
KM TI0 CUMIITOMATUKU U SIBASIIOIIVIMCSI BTOPUY-
HbIM BO36ymuTesnemM (rpub Lophodermium pinastri)
[4, c.39].

Puc. dnextpodoperpamma mpoaykToB amiuindukanuyy JHK, BbIigeIeHHOM 13 XBOU COCEH,
¢ reHocrenuuUIecKMMH K HacTosIeMy moTte (Lophodermium seditiosum) ripaitmepamu; 1kb — mapkep,
«+» — TIOJIOKUTETbHBIN KOHTPOJIb (KcTpakT IHK u3 munenus Lophodermium seditiosum),
«-» — OTPUIIATENIbHBII KOHTPOJIb (6UAMCTUIMPOBAHHAS BOJA);
0603HaYeHUS TIO]T IYHKAMM COOTBETCTBYIOT OTOOpAaHHBIM 00pasiam (CM. TabiuiLy)
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006cyRaeHmne

ITo muTepaTypHBIM JAHHBIM XOPOIIIO M3BECTHO,
uyTO BUABI Lophodermium BXOASIT B UMCJIO JOMUHM-
PYIOMIUX SHAO(PUTHBIX IPUOOB, MOPasKaIOIINX COC-
HOBYIO XBOI0. B I1IejioM, HemapasuTUYecKuii BUT,
L. pinastri paHee B MCCIeIOBaHUSIX BCTpevascs
yarie, yeM rapasmutuueckuii L. seditiosum.

Lophodermium seditiosum OTHOCSIT K Cepbe3-
HBbIM BO3OYAUTESIM Ha COCHE, 0COOEHHO B ITUTOM-
HUKaX, MMEHHO ITO3TOMY CYIIEeCTBYeT HeO6XOmu-
MOCTh OOHApysKeHUSI ITaTOTeHa B €ro JaTeHTHOI
dasze.

BHemniHee mposiBiieHMe 60JIe3HY, BbI3SHIBAEMOE
IaHHBIM TpMOOM, CBOOUTCSI K M3MEHEHUIO
OKpacKu XBOM (cepasi, KOpUUHeBasl), a TAKKe YChI-
XaHMIO, YTO HEPeIKO MPUBOIUT K JIOXKHOI IOCTa-
HOBKE [IMarHosa, KaK OObIKHOBEHHOE IIIOTTe
cocHbl (Lophodermium pinastri) [5, c.163].

O6pasoBaHue CIIOPOHOIIEHMI MOKeT ObITh
BBI3BAHO [IJIUTEIbHONM MHKybOalyeii, 4To 3aTpy-
HSIET BBISIBJIEHMS 3a00yieBaHMs 110 Mopdoiornye-
CKUM ITpM3HaKaM MHbeKuun. I pacro3HaBaHmUs
Lophodermium Heo6XOOMM OIBIT, B TO BpeMSI KaK
metop, ITIIP siBnsieTcs 6o/ee 3(pheKTUBHBIM U TOY-
HbIM. [Ipyras TOTeHIMajbHas IpobiemMa Mpu
KyJbTUBMPOBAHUM 3aK/IIOUAETCS B TOM, UTO OBICT-
popacTtyliue Tpubbl, MPUCYTCTBYIOUIME B XBOE,
MOTYT CKpBIBATb MPUCYTCTBME Mullenauss Lopho-
dermium. [Taske ec/v aTOTeH MPUCYTCTBYET, BO3-
MOSKHO, UYTO OH He 3aHMMAaeT BCI0 XBOIO LIEJIMKOM,
YTO MOXXET OOGBSICHSTH, IIOUEMY MHOTIA O6GHapy-
KMBAIOT L. seditiosum B XBOe OJTHMM METOJIOM, HO
He C ITOMOIIbI0 Apyroro. Hu oguH 13 MeTOq0B He
rapaHTupyert obHapykeuus L. seditiosum B 3apa-
>KEHHOM pacTeHuu, HO meton IIIIP cTaHOBUTCS
0ojlee HameXHBIMU C YBeIMUYEHMEM KOJIMUECTBA
MPOTECTUPOBAHHOM XBOM OTOOpPAHHOI C OIHOTO
HacaxkIeHMs, a TAaKKe BO3MOXKHOCTb BKJIIOUATD OT-
puliaTenbHble KOHTpoau B peakuuwoo IIHP, uto
IlaeT BO3MOXHOCTb 136€XKaTh JIOXKHOIIOIOKUTETb-
HBIX Pe3y/lbTaTOB, U TOJIOXUTEIbHbIE KOHTPOJIN,
yTOOBI TapPaHTUMPOBATh TOYHOCTH pe3yjabTaTa Ha
OIpeJie/IeHHbIN MaTOreH.

TOYHOCTh MCCJIENOBAHUSI TOCTOBEPHA TOJBKO
TIpY TTOBTOPHBIX MpoBeaeHusx TP oTo6paHHBIX
06pa3IoB, MOCKOIbKY MPU MPOBEIEHUN MOJIEKY-
JITPHO-Te€HEeTUYECKOI UIeHTU(GUKALIMHA TIJIOTOBbIE
TeJla M MULIEJINIA MOTYT ObITh OMOJIOTMYECKM HEeaK-
TUBHBI (MEPTBBI), MO0 IPUObI, IPUCYTCTBYIOIIVE
B o6pasiax, pasHble mramMmmamu Lophodermium
MJIV pasHble BUIaMU, UYTO 3aTPYAHSIET KaueCTBEH-
HOe orpezesneHus Bo3oyaurens [6, ¢.798].

3aknaoueHue

BrIsiB/IeHHBIE B XO[le MCCIeIOBaHMsI 00pasiioB
IOMMHUPYIOIYEe (GUTOMATOTeHbI, IO JIUTEPATYP-
HBbIM JAHHBIM, SIBJISIOTCS CHelM(PUUHBIMU U CBSI-
3aHbl B OCHOBHOM C ITOpa’keHMeM OC/Ia0IeHHBIX
pactenmit. IlpuuMHamu oOCAa0JE€HMUSI JIECHBIX
HacaxkIeHuiT MOTYT BbICTYIIATh HapyIIeHWe arpo-
TEeXHUKY BbIPAIMBAHUS VI BO3IeiiCTBME Heba-
TONPUATHBIX (PaKTOpPOB. B ropomackux Hacaxme-
HUSIX LIIOTTE XBOMHBIX MMEIOT MeHblliee (pUTOIa-
TOJIOTMYECKOe 3HAUeHVe IO CPaBHEHMIO C TIpHU-
POIHBIMY JIecaMM U JiecOHacCaKAeHUsIMM. OOBIYHO
OHM HOCSIT JIOKQJIbHBII XapaKTep pasBUTHUS U pac-
MPOCTpaHeHNs.

Takum 06pa3oM, B pes3y/abTaTe IPOBEAEHHbIX
MCCIIeTOBaHMI BBISBIIEHO, UTO 3a60/IeBaHMS TUIIA
IIIOTTe JOBOJIBHO IIMPOKO PacIpoCTpaHeHbl Ha
TeppuTopuM MOCKOBCKOJI o6jacTu. B o6pasiax
1M, 2M, 1II, 1K 6bL1 MOATBEPsKAEH BO3OYAUTEb
Hacrosiero moTTe (Lophodermium seditiosum),
KOTOPBIN SIBASETCS Mapa3suTUIECKUM. YCTaHOB-
JIeHO, uTo 06pasipl 3M, 4M, 11, 2U, 31, 1b 6butn
MOpa’keHbl HemapasUTUUECKMM BO36yIOuTeIeM
(Lophodermium pinastri).
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HE®PTAHAA ITPOMBIIMIJIEHHOCTD

TABUVJIZIVH Unemup PuHaToBuu
YdumMmcknit rocygapcTBeHHbI HeTSHOM TeXHMUeCKuii yHuBepcuTeT, Poccus, r. Va

®ENOPOB Cepreit Hukosnaesuu
CTaplInii pemnosaBaTeb,
YdumMmcknit rocygapcTBeHHbI HeTSHOM TeXHMUYeCKuit yHuBepcuTteT, Poccus, r. Va

ITPUMEHEHUE 1LI11®POBBIX IBOMHUKOB B HEGTEIT'A30BOI OTPACJI

AHHomauusn. B cmamee 0603HaueHsl 0CHOBHble NPo0JIeMbl CO30aHusl UUGposozo J8oliHUKA 8 He(hmeza3080ii
ompacau. OnucaHsl 0CHOBHble KOMNOHEHMbL YUPP08020 O6oliHUKaA. [laHa xapakmepucmuka Hegpmezaz08020 yueg-
p08020 dsoliHuka. IIpedcmasneHst 8udbl UUPPOBbIX DBOLIHUKOB. PacKpvim #uU3HEeHHbIT YUK YUppos0o2z0 080TiHUKA
He(hmezazoeo20 o6sekma. IlepeuucneHst 001aCMU NPUMEHEHUS UUDPOB8bIX 080TIHUKO8 8 He(hmezazoseom dene. Ipu-
gedeHbl npumepsbl CO30aHUS U hepable Pe3ybimamsl IKChayamayuu yuppoesix 080LIHUKOS 8 He(meza3os8oli om-
pacau: 8 6ypenuu, 000bite Ha cyuie U Ha Mope, mpybonposooHom mpancnopme. IlepeulicieHsl 0CHO8HbIE JOCMO-

uHcmea u HedoCcmamxku OaHHOL MexXHOI02UU.

Kntoueswle cnoea: uugposoli 080UHUK, HUSHEHHBIT UUKIL, 8Udbl Yuppossix 080LHUKO8, 00/auHAs naam-
opma, yugposusayus, Hepmezaszoswlil Yudposoli 080LIHUK, CKEANCUHA, MeCMOopoXcdeHuUe, mMpy6onposoo.

TeXHUYECKOTO 0ObeKkTa (Hampumep, HedTs-
HOJ CKBaXXMHBI, HedTernepepabaThIBAIONIETO 3a-
BOJIa U T.[.), AOCTOBEPHO BOCIIPOM3BOISIIAS U 3a-
JlaroIiasi COCTOsSIHME OpUTMHAalIa U BCe IPOIecChl,
MIPOUCXOSIIME B HEM, B peXXMMe peaibHOTO Bpe-
MeHM. DTO KPaeyroJibHbI 3JIeMEHT COBPEMEHHO
CUCTEMBI YIIpaBIeHNSI 06 BEKTOM: C €T0 ITIOMOIIbIO
cobpaHHble TaHHbIE MTPEBPAINAIOTCS B IIM(PPOBYIO
HedTh ¥ HAUMHAIOT IIOMOTraTh BbIOMpPATb M pac-
CUMTBHIBATH ONTUMAJbHbBIN PEKUM pabOThI U YpPO-
BeHb 3arpy3kiu, IpOrHO3MPOBATh U CTAaBUTh BUP-
TyaJibHble SKCIIePUMEHTHI C MUHUMAIbHBIMU PUC-
KaMM JIJI caMoro o6beKTa 1 g 613Heca, OTCIe-
SKMBATb U POTHO3MPOBATH M3MeHeHMe COCTOSTHUS
00beKTa C TeYEHNEM €ro XM3HEHHOTO IIMKJIA.
TepMuH «6nuU3Hel», UK «IBOMHUK», IPe[-
cTaBjsieTcs HamuboJlee YOAYHBIM C YUETOM IBOJ-
CTBEHHOCTM peaJbHOTO U BUPTY&JIbHOTO IIpPO-
cTpaHcTBa. Mariki ['puB3, B HacToslIee BpeMsl UC-
TOJIHUTEJIbHbBIN OUPEKTOP PIopnaCKOro TeXHOIO0-
TMYeCckoro MHCTUTYTA, HauaJl UCIOJb30BaTh Tep-
MMH «udpoBoi nBoitHMK» — digital twin ¢ 2002
roza, Korjaa oH, paboras Haf, OMHUM U3 ITPOEKTOB
B MH)KeHepHOM KoJijie/i>ke MUUMTraHCKOTO YHUBEP-
CUTETa, YCABIIIAA 3TO BbIpaXkeHye OT CBOEro KOJ-
neru u3 HACA JIxoHa Bukkepca [1].

l l 1dpPoBOIt IBOTHUK — 3TO BUPTYaIbHAST KOS

OnHa M3 KII0YEBBIX 3a4a4, YCIELIHO pellae-
MbIX TIpM TOMOIIM I[MGPOBOrO JBOHMUKA — 3TO
BBIOOP ONTUMAJIbHONM KOHLIENIMM HehTeq06bIumn,
IIpU KOTOPOJ NPOEeKT IpUHeCeT MaKCUMAIbHYIO
MpMOBLIL B Te€UYEHME CBOEr0 KM3HEHHOTO IIMKIIA.
Hampumep, mnpu 1ienbdoBoil J00bIUue KpaiiHe
Ba)XHO HATU KOMIIPOMMCC MEXY MeCTOIOI0Xe -
HMEM U KOIMYeCTBOM CKBa>KVH, KOTOPbIE BbI IJIa-
HUpYeTe 3alyCTUTh, a TaKXKe MeXIY pasaUuuHbIMU
BapMaHTaMM CUCTEMbI TTOABOSHON JOOBIYM U THU-
TOM HaJIBOOHOTO COOPYKeHMUS, KOTOPOe BbI yCTa-
HOBWJIN.

LindbpoBbie TEXHOJIOTUM YCWIMBAIOT TpPaHC-
(dbopmaLyio SKOHOMUKHM B CTOPOHY CEPBUTU3AIUN,
MHTETpUpPys MPOAYKTbI U YCIYTU, MTPOKJIAAbIBasI
MyTh OJ151 CUCTEMBI CEPBUCOB MPOLYKTOB [2].

Kpome Toro, BHegpeHue 111bpoBbIX ABOHN-
KOB Ha Pa3IMUHbIX IPOMU3BOACTBAX OIpeLeseTcs
BpeMeHHbIMI [apaMeTpaMM, MOI3TAIHO Ompeje-
JISIIOIMMY MHTEHCUBHOCTb UX pa3BuTus. Tak, B
cratbe «KoHieniusi HM@PPOBBIX JBOMHUKOB KaK
COBpeMEeHHasl TeHHeHIMs IMdPOBOIT IKOHO-
MUKW [3].

Maiixi I'puBc BbIIEAUIT TaKye TUIIbI U(PPOBHIX
JIBOJHMKOB, KaK:

— IIpororun (DTP). JaHHBIN TUII COOEPXKUT
MHGOPMAIMOHHbIE HAGOpbl, HEOOXOOVMBIE [IJis
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omnycaHus 1 co3maHus Gusnveckoii Bepcun, KoTo-
pasi Iy6nmpyeT BUPTYaJIbHYIO0 BEPCUIO.

—  9xsemmisgp (DTI). Takoii Tun nudpoBoro
IBOVHMKA OMMUCHIBA€T KOHKPETHBIV COOTBETCTBY-
101U Gu3nyecknii MPOIYKT, C KOTOPHIM OTHE/b-
HbIl IMGPOBOT IBOHUK OCTAETCS CBSI3aHHBIM Ha
MIPOTSDKEHUUM BCETO CPOKA CIIYKOBI 3TOTO hm3mue-
CKOTO MPOAYKTA.

— Arperarop (DTE), ero MOXXHO MCIIOJIb30-
BaTb OJjis TECTMPOBAaHMUS B3aMMOZENCTBUSI TPO-
ITPaMMHBIX KOMIIOHEHTOB WM MOJENMPOBaAHUS
ClueHapueB [Js1 YIpaBAeHUs I[IPOrpaMMHBIMU
KOMITOHEHTaMM U 3aiycy pe3ynbTaTos [4] Takum
06pa3oM, 3Tarrbl pa3spaboTKM IMOPOBBIX TBOMHM-
KOB OCYILECTBJISIIOTCSI «[10 TOPU3OHTa/IM» (Haum-
Hasl C OPOTOTUIIA, 3aKaHUMBAsi — arperaTopom)

(puc. 1).

IIporotun (DTP) #

ox3emmuisip (DTI) #

Arperatop (DTE)

Puc. 1. PazButie 11 poBbIX ABOHMUKOB 10 TOPU3OHTAIN [4]

LiudpoBbie OBOIHMKM B HeQTSIHON IMTPOMBIIII-
JIEHHOCTY MCIIOJIb3YIOTCSI Ha BCEX 9TArax: OT Teo-
JIOTOpasBeaKy 1 J00bIuM A0 HedTenepepaboOTKU U
TPYOOIIPOBOMOB.

C moMoIibio 1UMPPOBHIX ABOHUKOB, KOTOPbIE
MTO3BOJITIOT MOJAYYUTh M IPOAHAIU3UPOBATh MH-
dbopmanuio o paboTOCIOCOOHOCTY 060PYIOBAHMS
U cucteM npu nomoiuy VHTepHeTa Bellen, pac-
CUMTHIBAIOIINX BEPOSITHOCTh M3HOCA MUJIM BBIXOA
"3 CTPOST 060PYIOBaHMSI, IEPCOHA MOKET OBICT-
pee NpMHMMAaTb MePbl IJId ITpeJOoTBpalieHNa Kpn-
TUUYECKON cuTyanuu. Takke JBOMHUKY UCITIOIb3Y-
IOTCSl TIPU TOA6O0pe ONTUMAIBHOIO PeXMMa pa-
OOTbI, YBEIMUMBAs TIPU ITOM OOBEMBI JOOBIUM U
HedTemepepaboTk [5].

B HacTosiiee Bpemsi TeXHOJIOTUS «I[M(PPOBOIL
IBOIHMK» B OCHOBHOM HaXOIUT IIpMMeEHeHMe s
co3gaumsl UMGPOBBIX MOJeseil MOBEPXHOCTHBIX
(MOPCKMX, HOHHBIX) COOPYKEHM, TAKMX KaK MOP-
CKye 1aThopMbl, YCTAHOBKU ITOATOTOBKM HepTU
1 rasa, HeprenepepabaTtbiBalole 3aBobl. CIIOXK-
Hee 0OCTOST fAeia C co3maHueM HUGPOBBIX OBOI-
HUKOB CKBAXVH ¥ MECTOPOXKIEHM, T.e. IO ABYM

| Bonswue AaHHbIE
peanbHOrro BpeMeHu

npovnssBogcTea W onepaunoHHbIX 3aTtpaT

VeenunyeHne ob6bema OnTuMmn3aunsa HBECTULWIA
10-15 % > 10-15 %

AhPeKTUBHOCTL
MCMNONbL30BaHNA
pecypcoB 10-15 %

OCTaBIIMMCS COCTABJISIIOIIMM MHTETPUPOBAHHOM
mogmenu (TOCT 56450-2015). CkBaxkuHa Mpu Mo-
IeTMpOBaHUM MIPeJCTaB/sIeTCs B BUJle YIIPOIleH-
HOJI TUII0BOI MoAe/u (OGHOMEPHOM UM ABYMEp-
HOJ KWJIO- UAM MeraMmopenm). B mogenmpoBaHumn
MeCTOPOXKIeHMII Hambosiee MPOABMHYIACH KOM-
nmanus Saudi Aramco, KoTopasi IepBoii B MUpe 3a-
koHumsa B 2012 r. cos3maHue TUTaMoJeau YHU-
KaJbHOTO MecTOpokaeHus ['xasap, a B 2014 r. —
Tepamogenu  HedTEera3oHOCHOV  ITPOBUHIINM
Apa6ckoro (TTepcuacKoro) 3ajauBa C TpUMeHe-
HMYeM cylnepkoMmmblotrepa (32-g nosuums B TOP
500, HOos16pb 2018 1., Shaheen II — Cray XC40, Xeon
E5-2698v3 16C 2.3GHz, Aries interconnect) [6].
IImdpoBoii ABOITHUK MOPCKOI IJIaTGOPMBI
TexHomnorust HepTerasoBoro MHTepHeTA Belleit
(PIoT), mpuMeHsieTCsl IJiT HelpepbhIBHOTO c6opa
IaHHBIX B peXMMe peajbHOTO BpeMEHMU C AATul-
KOB MOPCKOJ1 IJIaTGOPMBI ¥ UT'PAET Posib MHDOP-
MallMOHHO-KOMMYHUKAIIMOHHOI'O MOCTa MeXOy
MOpPCKOJ TIaThOpMOil, MpecTaBsioneii co6oit
dbusuueckuit 00beKT, U ee UKUGPOBOI MOMAENBIO

(puc. 2).

Unchposoi ABOHHMK

———— o P e —
r YnpaBneHve
NPoOV3BOACTBOM

C e g S

~ “=[lnarHocTvka
Loa] o6opynoBaHns
L Aama W

AKTyanbHble
AaHHbIe

3konoruvs,
NPOMbILWNEHHan 6e30NacHOCTb
1 OxpaHa Tpyna

Puc. 2. LludbpoBoit ABOHMK MOPCKO¥ tiaThopmbl [7]

ITo MHEHMIO MHOTUX CHEIIMaTUCTOB, TEXHOJIO-
st co3aanus 1M POBOTO ABOMHMKA SIBISIETCS MH-
CTPYMEHTOM OOCIYXKMBaHUSI IO (PaKTUUECKOMY
COCTOSTHUIO 06bEKTA, KOTOPBIH JaeT BO3MOKHOCTh
CBIMUTMPOBATh MHOKECTBO BAPMAHTOB MOJIHBIX U

YaCTUYHBIX Cc60eB, aMOPTU3ALMI0 paboTaIoIIMUX
MEeXaHM3MOB ¥ pJeTayeil, (QYHKUIMOHMPOBaHME
YCTPOMCTBA C Y4YETOM pa3/MUHBIX DEXUMOB, a
TaKXe BIMSIHME OKpYyKarolei cpensl [7].
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KoHCTpyKIMsl TTOABEMHMKA C UYEThIPbMS Kpa-
Hamy Quad Lift 6pu1a paspaboraHa Jjis Mogbema
CBEPXTSDKEBIX MOPCKMUX KOHCTPYKIIMIA C VICTIOJb-
30BaHMEM JBYXKPAHOBBIX CYIOB [IJiT TE€PEBO3KU
TSDKEJIOBECHBIX TPY30B C MCIOJAb30BaHMEM OMHA-
MUYECKOTO MO3UIIMOHUPOBAHMUS ISl COXPaHEHUS
nosiokeHust (puc. 3). Cosganmue Quad Lift mosBo-
U0 3HAUYUTENbHO YBEIUUYUTb TPY30THOIBEM-
HOocTb — A0 30000 T. CBepXTssKesble MOAbeMHUKNA
MO06GHOTO THUIIA HUKOTA paHee He COOPYKaINCh.
Bnarogapsi TexHOJOTMM CO3maHUS HMOPOBOTO
IBOMHMKA yaanoch nmoctpouts B 2018 ropy peanb-
Hyl0 KOHCTpyKumio Quad Lift ¢ yeTbIppbMs Kpa-
Hamu. CoeduHeHME OBYXITOAbEMHBIX KPaHOBBIX
CYIOB C MOTHSITHIM OOBEKTOM O3HAUYaeT, YTO BCE
IeNCTBUS, BBITIOJHSIEMbIE ONHUM ITOJbEMHBIM
KpaHOM, BAUSIOT He TOJIbKO Ha MOTHSThIN 06BEKT,
HO ¥ Ha BTOpOE MO’beMHOE KPaHOBOE CYAHO. JTO
TpebyeT CO3IaHUs CJIOKHO CBSI3AHHOI CUCTEMBI,

Tl o a - LA ;
< o o

KOTOpas BKJIIOUaeT B cebs MOACUCTEeMbl JUHAMM-
YeCKOro ITO3MUIMOHUPOBAHMS, OCTONUYMBOCTH,
orepanuii ¢ 6aTaCTOM U C YEThIPbMSI KpaHaAMM.
BelnM HalimeHbl pelleHus Mo pa3paboTKe U OT-
JIaZiKe TIPOIeAYPhl YCTAHOBKM CJIOKHOV CUCTEMBI,
MPOTOKOJIA CBSI3M, MHCTPYMEHTa MHGOPMUPOBA-
HMUSI O CUTYyallMM OTllepaTopa 1 6€30IacHOTO ClieHa-
pUs «UTO, eciu». [IJIsT IPUHSTUSI CBOEBPEMEHHBIX
penieHunii MHGOPMAIMUSI O CUTYAlIOHHO! OpMeH-
TallUu BYX CyHOB TpebyeTcs 060MM SKMUIIAKaM,
MM03TOMY Obla paspaboTaHa CUCTEMa MOHMUTO-
pMHTa ¥ KOHTpPOJISI Tekymeil cutyarumu «Quad-
Control» 0 COCTOSIHUM OMHAMMUUECKOTO IMO3UIIVO-
HMPOBaHMSI, ogbeMa U GajyutacTa 060X CYIOB.
Cucrema «Quad-Control» mpemocTaBiseT IBYM
SKUITa)KaM MTHOBEHHYIO U YeTKyI0 MHGbOpMAaInio
IIJISE TIPUHSITUS pellieHuii, TTOBbIIeHNsT 6€30I1acHO-
CTY ¥ KOHTPOJISI paboTsi [8, 9].

Puc. 3. lIudbposoit npoitHuk Quad Lift (mogbeMHMKa C YeTHIPbMSI KpaHaMM) ITPOU3BOCTBA
«Thialf and Balder» (ciieBa) u Quad Lift Ha menbde (cripasa) [8, 9]

ILIndpoBoii ABOITHUK TPyOOIIpOBOaA

ITpu TPOEKTUPOBAHUY TTOJIBOAHBIX TPYOOTIPO-
BOJIOB ObLIA UCMOMb30BaHa ob1auHast miatdopma
«IndpoBoit aBOITHMK MecTopokaeHus» [10]. O6-
JIAYHAas TeXHOJIOTUS AeTATbHOTO ITPOEKTUPOBAHMS
MTOABOSHOTO TPYOOITPOBO/IA M MOABOLHBIX COOPY-
SKeHMI1 TT03BOJIMIA COKOHOMMUTD 3HAUUTETHbHOE KO-
JIMYECTBO PacUeTHBIX YacOB, B TOM YMCJIE 3a CUET
yYMeHbIIIeHNSI YesJioBeuecKkoii ommbku. Bce craH-
JIapTHbIE PacUeThl MPOEKTYPOBAHNS TPYOOIIPOBO-
JTOB ¥ TIOJIBOJHBIX COOPYKEHUII (PACUET TOIIVHBI

CTEeHKM, aHaJIM3 YCTOMNYMBOCTU Ha OHe, MMpOoJeTa,
pacimpeHust KOHIAa TPy6bI ¥ BBITYKIOCTU TPY6O-
MIPOBO/Ia) GBLIM BBIMOJHEHBI Uepe3 Beb-rpaduye-
CKMI1 TIO/Ib30BaTebcKuii mHTepdeiic — GUI (puc.
4). O6naunasg rwiatdpopma «LudpoBoit TBOITHUK
MeCTOPOXIEeHMsI», UCIIOIb3yeMasi IPU aBTOMAaTu-
3allMM TIPOEKTUPOBaHMS, 3HAUUTETbHO CHUKAaeT
OOIIYyI0 CTOMMOCTD MPOEKTa, aBTOMATUUYECKU Te-
HepuUpyeT OTYETHYIO TOKYMEHTAIUIO.
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AaHHbIX

Puc. 4. PaccTaHOBKA CEHCOPOB U Mepenaya 60/IbIIMX re0JaHHbIX
st M@POBOTo IBOMHMKA MMOABOAHOTO Tpyborposoza [10]

B kauecTBe mipeumyiecTB 1{1bpPOBbIX JBOIHNI-
KOB MOXXHO BBIAEIUTDH CJIeAylollye: CHIDKeHMe
3KCIUTyaTalMOHHBIX PaCXOA0B; OlleHKa TeKYIIUX U
OYyAyIIMX BO3MOKHOCTE CUCTEMBI B TEUEHUE ee
SKM3HEHHOTO I1IMKJa; paHHee BbISIBJIeHME HeI0-
CTaTKOB TPOU3BOJUTENbHOCTU CUCTEMBI IyTEM
MOJIeJIVIPOBAHMS PE3Y/IbTATOB €llle IO Pa3paboTKu
(bu3MUeCKUX MPOIECCOB U MPOAYKTOB; ONTYUMM3a-
uust paboToCrIoCOGHOCTH, TEXHOJOTUUHOCTU U
YCTOMUYMBOCTY M HeIpepbIBHOE yTOUHEHMEe KOH-
CTPYKLMIT ¥ MOJeJieii ¢ TOMOIIbI0 MHGbOpMAaINUM,
MoJlyueHHO} B peaibHOM BpeMeHM. K HemocTaT-
KaM TeXHOJIOTMMU IM(PPOBHIX IBOHMUKOB HedTera-
30BBIX 0OBEKTOB CJIEyeT OTHECTYU TO, UTO CO37a-
He IMGPOBBIX NBOTHMKOB TpebyeT lieJleHapaB-
JIEHHOJ ¥ MHOTOMYHKIIMOHAJbHOVM KOMAaH/IbI,
BKJIIOUasl CIIeIMaJIMCTOB B 00JaCTM METONOB U
TeXHOJIOTUIT UCKYCCTBEHHOTO MHTe/VIeKTa, a
TaKke UCI0/Ib30BaHUSI CYTIEPKOMIIbIOTEPHBIX TeX-
HOJIOTUIA U cucTeM cOopa, XpaHeHUs U mepegaun
OonpuINX reofjaHHbIX [11, 12].

3AKJ/IOYEHUE

[TpyMeHeHME TeXHOJOTMM IMUGPOBOTO ABOJ-
HMKa CYIIeCTBEHHO YIyUIlaeT yIpaBieHne Hedre-
rasoBeiMu ob6bekTamu (YKITH, VKIIT, HedTemnpo-
BOJI, ra30IpoBOA, MOpcKasi riaTdhopMa, ITOABO/ -
HbIIi TOOBIYHOI KOMIUIEKC, CKBa)KMHA), B YACTHO-
CTU TIPeAOCTaBJsIET TaKMe BO3MOKHOCTH, Kak BOC-
CTaHOBJIEHME MCTOPUM CTPOUTENbCTBA M MOJIEP-
HMU3anuyu HeTerasoBOTro COOPYKEHMUS U MPOTHO-
3MpoBaHMe MOBbIeHUS 3D HEKTUBHOCTU €T0 IKC-
TUTyaTaluy AJ1s1 TIOAIeP>KKU OTlepaTUBHBIX pellie-
HMI, OIIeHOK U TJIAaHMPOBAHMS, UTO MOSKET IIpUBe-
CTU K 3HAUUTEIbHOMY COKpPAIIeHMIO U3aepskeK Ha

TEXHOJIOTUYECKME OIepalyy U IIPOCTOM; MOCTO-
SIHHASI OL[€HKA COCTOSIHMSI He(hTera3oBoro o6bekTa
B PEXMMeE PeabHOTO BPeMEHM C UCII0b30BaHNEM
QHAIUTUYECKUX OAHHBIX IJIS1 MCIIPABAEHUS OLINU-
OOYHBIX WM [OTOJTHEHUS] OTCYTCTBYIOIIMX AAH-
HbIX M3MepeHUlt U MpuMeHeHMe He TPeOyIImux
06CITYsKUBAHUS «BUPTYATbHBIX CEHCOPOB», TIPEI0-
CTaBJISIIONIMX MHGOpPMAIMIO IJISI KOMITOHEHTOB
HedTerasoBoro COOpPYKEHMS, UYTO 3HAUUTETHHO
COKpalllaeT 3aTpaThl HA UCIOJIb30BaHue Gusnye-
CKOJ1 amrmapatypsl (KOTopasi TpebyeT 06CTy>KuBa-
HUS).
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Abstract. The article outlines the main problems of creating a digital twin in the oil and gas industry. The main
components of the digital twin are described. The characteristic of the oil and gas digital twin is given. The types of
digital doubles are presented. The life cycle of the digital twin of an oil and gas facility is revealed. The areas of
application of digital doubles in the oil and gas business are listed. Examples of the creation and the first results of
the operation of digital twins in the oil and gas industry are given: in drilling, onshore and offshore production,
pipeline transport. The main advantages and disadvantages of this technology are listed.
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OPUIO0CODPUA

BOT'OMA3 Oner Jleouunosuu
cryneHT, Kypckuii rocymapCTBeHHbBIV yHUBepcuTeT, Poccus, r. Kypck

MOPAJIb 1 HPABCTBEHHOCTD
B COBPEMEHHOM POCCHIICKOM OBIIECTBE

AHHomauuﬂ. B cmambe paccmompeHo co8pemeHHoe O6LL;€Cm60, €20 8J/IUssHUE HA MOpaJib U HpABCMBEHHOCMb.

Knrouessle cnoea: mopans, HpascmeeHHOCMs, 00Wecneo, hompedHocmu 0buiecmad.

C OBpEMEHHOE POCCUIiCKOe 061IeCTBO JOBOJIBHO
CJIOKHO yCTpoeHO. C/IOKHOCTb YCTPOEHHOCTH
pPOCCUIICKOTO O6INecTBa IMpeskae BCEro CBs3aHa C
UCTOPUYECKNUMU, ITOJIUTUYECKMMMU acClleKTaMM, a
TaKke reorpaduUecKUM IOJIOKEHUEM Poccuii-
ckoit ®Penepauun. Hcropmueckue IOCIeNCTBUS
MIPOSIBJISIIOTCS B KPM3UCHOM cOCTOSTHUY 90-X ro/ToB
XX Beka, a Takke pacmnage CCCP.

Poccuiickoe 0611eCTBO MHOTOHALIMOHAIBHOE U
MHOTOKOH(MEeCCHMOHaIbHOe, YTO B CBOIO OUYepelb
OKa3bIiBaeT BJMSHME HAa MOpajb U HPABCTBEH-
HOCTb. OOIECTBO HE MOXKET OBITh 3aKPBITHIM U
MIpOSIB/ISIETCS] BO3[eiCcTBME [ApYyruxX CTpaH Ha
B3IVISIAbI, M MMPOBO33pEHME Ha POCCUIICKOe 00IIIe-
cTBO. B 0611ecTBe HaOGIIOIAIOTCS pasaMyHbIE TIe-
peMeHbI B MOJIOXKUTEIbHYIO WX OTPUIIATeTbHYIO.
B Hacrosimee BpeMsi OOGIIECTBO CTAHOBUTCS, B
CBSI3M C pa3BUTHEM Iporpecca, MHGOpMaLOH-
HBIM, I'le uHbOopMaUusl M 3HaHMe TIpefCTaBiIseT
BaKHEMIIYI0 1IeHHOCTb.

B pesynbraTe MHGOPMAIIMOHHON pPEBOJIOIUA
OYeHb MHOTME TTOJTYYMITU JOCTYII K MH(DOpManym B
TakoOM 00beMe, O KakKOM He MOIJIM M MeuTaTbh
CTpaKIyIIMe 3HAHUII MPOIIOro NmoKojeHus. Of-
HaKO 3TOT ITOTOK 3HAHMIT He Bceraa obecreumBaeT
JIYUITyI0 MHGOPMAIMOHHOCTD; 3aYacTyI0 OH CITO-
cobcTBYeT MH(POPMALIMOHHO MyTaHuile U dpar-
MEHTapHOCTM 3HaHUI, GOPMUPOBAHMIO TOBEPX-
HOCTHBIX HEAO0JITOBPEMEHHBbIX 3HAHMIA, TaK Kak
MIPOMCXOJIUT IMOCTOSTHHOE 0O6HOBIeHNe uHdOopMa-
1IMM, & TTPEXKHSIST MHOOPMAIIUS CTAHOBUTCS HEBOC-
Tpe6boBaHHOI ¥ He3()PEKTUBHOI, yCTapeBIeii.
Iaske caM TepMIUH «MHGOPMAIIMOHHOE 06IIeCTBO»
y3Ke ycrapes, usxui cebs [1, c.181].

3ayacTy MHOTME CpeAcTBa MacCcoBOi MHMOp-
Maluu TepefanT MHGOPMAUNI0 B MCKAKEHHOM
BUJe He TakK, Kak ObLJI0 COObITHE HAa CaMOM feJie.

HeratuB coObITMSI, MpenogHecEéHHON MHDOpMa-
LMY BIMSET Ha OOLIECTBO, a TaKKe Ha MOpab U
HpPaBCTBEHHOCTh B I1[€JIOM [ejlaeT MHOIUX 6e3-
HPaBCTBEHHbIMM, a TaKKe IMOBeIeHMEe Y MHOTUX
CTAaHOBUTCS aMOpPa/IbHbIM. MHOTME COBpEMEHHbIE
MpOU3BeIeHNsT MCKYCCTBA TaKue, KaK XymaoXKe-
CTBEHHbIII (UJIbM IOKAa3bIBAIOT OTpULIATEIbHbBIE
o6pa3sbl. B cBOIO ouepenb JIOAM KOMUPYIOT ITOBE-
JIeHVe 3BeCTHBIX JIOAEl CBOUMX KyMUPOB.

Poccuiickoe 06IIeCTBO XOUeT GbITh MOXOXKUM
Ha OOIIEeCTBO PAasJMUHBIX MHOCTPAHHBIX TOCY-
nmapcTB. Tak KaK MHOTME CTpPaHbl ¥ HapOObl YHU-
KaJIbHbI, CTpeMJIeHe GbITh MOXOKMM Ha UTO-TO
3apybeskHOe HEBO3MOKHO.

CoBpeMeHHOe O0O0IeCTBO COCTOUT U3 JIIOJeid,
rIe KaXOblii ueJoBeK YHMKajaeH. [JaBHas IeH-
HOCTh OOILECTBA ¥ €CThb KM3Hb KaXKIOTrO OT/Ie/b-
HOTO 4YeJIoBeKa. B yir06oM o61ecTBe U y JH060T0
yeJI0BEKa ecTh pasinuHbie NoTpedHocTH. [ToTped-
HOCTY MOKHO pa3sfejuTh Ha MaTepuabHble, 610-
JIOTUYEeCKMe, TyXOBHbIe. B 00611ecTBe eCTh S9KOHO-
MUYecKue, MOMUTHUYECKMe MOTpeOHoCcTH. JyXOB-
HbIe MIOTPEOHOCTH: BCEM JIIOISIM HEOOXOAMMO 06-
MAThCSI APYT C IPYTOM, a TaKkKe IJIST Pa3sBUTHUS
JIMYHOCTHU (TTOCelleHre KapTUHHBIX rajepeii), 4To
IenaeT KaXIOro ueoBeKa 6ojee OylIeBHbIM. ITo-
celast pas/JiMuHble BbICTaBKM, MHOTME 3aIyMbIBa-
IOTCSI O MOPaJIM BIMSIHUS Ha YesioBeKa. [ pa3Bu-
TUSI CTPaHbI U 06IeCTBa HEOOXOIMMO Peai30BbI-
BaTh OOIECTBEHHbIE ITOTPEGHOCTHU M 3aIIPOCHI, Ta-
Kie KakK JeMOKpaTUuecKyue BbIGOpbI, He3aBUCHU-
MBbIif Cy[I, 3aIIMTa YaCTHO COGCTBEHHOCTH, He3a-
BUCHMbIE CPeACTBA MAacCOBOM MHGOPMALIVMN.

MHoroe 13 MPONCXOISIIEro B 06IIeCTBe MeeT
BJIMSIHYME Ha MOPaJIb ¥ HDABCTBEHHOCTh. O Mopan
M HPaBCTBEHHOCTM Yallle BCEro JIIOAY 3ayMbIBa-
I0TCS, KOT/Ia C/Ty4aeTcst KpU3uc, Tparenys. Mopasb
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MOSIBUJIaCh JOBOJIbHO JABHO U CYLIECTBYeT I10 Ceii
JeHb. JTO CBSI3aHO C TEM, UTO JIIOAV 3aLyMbIBa-
IOTCSI O CBOEM IIpefHas3sHauyeHuM, O TYXOBHOM
CMBICJIE XVM3HY YeJIOBEeKa B LIEJIOM.

Bormpoc 0 cOOTHOIIeHUY MOPa/Iv M HPaBCTBEH-
HOCTM — 3TO B IIEPBYI0 OUepeab BOIIPOC omnpezene-
HMS TIOHSITUI MOpaau U HpaBCTBeHHOCTHU. To min
MHOe cojepkaHMe, KOTOPOe BKJIaIbIBAeTCSI TEM
WM MHBIM UYeIOBEKOM B IedDUHUIIUU U OUKTYyeT
OCHOBHOI (popmaTr OTHOIIeHUI MeXAy HUMHU [2,
c.190].

Mopanp M HPaBCTBEHHOCTb TECHO CBSI3aHBI C
penurueii. Mopajib ¥ HPaBCTBEHHOCTb IIPOTUBO-
TTOJIOJKHBI 37Ty, TaMm, rie ecTb 3710 He MOXKET ObITh
MOpanu U HpaBCTBEHHOCTU. Penurusi roBOpUT fe-
nath mobpbie nena. Mopanb M HpPaBCTBEHHOCTH
TOXXe TOBOPUT, UYTO HY>KHO M36eraTh 371a, HO OT 371a
U 37IBIX TTOCTYIIKOB, K COXKAJI€HUIO, TOJTHOCTBIO U3-
6aBUTbCSI HEBO3MOXHO. Mopasb ¥ HPaBCTBEH-
HOCTb SIBJISIIOTCSI CHEPXUBAIONIMM (HaKTOpOM [IJist
MHOT'MX JIIOEV OT COBepLIeHUs] pas3auNyHbIX PO-
TUBOIIPaBHBIX EMCTBUI.

B coBpeMeHHOJi Poccuyu 001eCTBO ITepeski-
BaeT HPaBCTBEHHBIV KPU3UC, PeannsiMu KOTOPOTO
CTQJIM PBIHOYHBIE OTHOIIEHMS, OpPMEHTalus Ha
VHOCTpaHHble  LIEHHOCTM, [PUMMUTUBU3ALUS
HPaBCTBEHHOT'O Pa3BUTUS U OTCYTCTBUE B XXU3HU
MHOTUX JIIOAell MOpasbHOI omopsl. IIpoucxons-
1Ie COGBITUS JEMOHCTPUPYIOT 060CTPEHME HPaB-
CTBEHHBIX TPO6JIeM: eXXeJTHEBHO CPeJiCTBa MacCo-
BOit MHbOpMaLUM COOGIIAIOT HaM O IpecTyIlie-
HUSIX, PA3IMYHBIX KaTacTpodax, MesKIyHapOLHbIX
KoHpMKTaX. Bce 3TO MCKakaeT v MOAMEHSIET Tpa-
IUITMOHHBIE TTPeACTABIEHNS 00 MCTUHHBIX LIEHHO-
CTSIX ¥ CMBICJIE )KMU3HY, YHUUTOXXaeT TPaHyU MeXIy
no6pom 1 310M. HpaBCTBEHHOCTb COCTAaBJISIET OC-
HOBBI JIIOO0TO OOIIECTBA, €r0 TMOJIUTUUECKYI0 U
SKOHOMMYECKYIO CTaOMIBHOCTh, TIO9TOMY B KPU-
3MCHOM CUTyaIlMM CJIOKHOCTH MpUobpeTaeT 0Co-
6y10 BaxkHOCTb [3, C.7].

MarepuanbHOEe CTAaHOBUTCS Ha IEPBBbI IUIaH
MHOTMX Jitogeil. ®uHaHCOBOEe 6J1aromnosyune s
06IIecTBa CTAHOBUTCS BaskHee MOPaM M HPaB-
CTBEHHOCTH, @ 9TO IPMUBOIUT K 3aBUCTHU, XOTEHUIO
TOTO0, Yero y Apyroro Het. OGIIECTBY HY;KHO YMETh
Io6uBaTbCs UTO-IMOO /110007 LIeHOH, a ILieHa
ycrexa MOXeT ObITb AOPOTO¥ IJIs MHOTMX Ipask-
IlaH. DKOHOMMYEeCKMEe OTHOLIEHMS IUKTYIOT OUYeHb
SKECTKME PaMKU, BBIHYXXasi UATYU Ha KpaliHue, OT-
yasiHHble IIaru. B ekelHEeBHOI pyTUHE >XU3HU
MHOTME, KOHEYHO, He 3aJyMbIBAIOTCS, €CTh JIN B
YE€M-TO MOpaJib ¥ HPAaBCTBEHHOCTh. IlocTerneHHO
MPOUCXOAUT ToaMeHa nobpa u 31a. To, uTo

CUMTAJIOCH 3JI0M B COBPEMEHHOM OOIIECTBE CTAHO-
BUTCST OOGpOM.

IMocie MPOM3OIIEIIIEro Yalle BCero OTpuIla-
TEJIbHOTO, HETaTMBHOTO COOBITUS JIIOM Obpaia-
I0TCS K PeJIUTUM, MOPa/IX, HpaBCTBEHHOCTU. MHO-
rvie, K COKaJIeHUIO, He OCO3HAIOT, YTO CIeIaHHOe
3JI0 IIOPOKIAET APYTOE 3710.

KynbTypHble COOBITHS, TaKMe KaK CIIEKTaK/Ib B
TeaTpe, XyIOKECTBEHHbII (UIbM MOTYT IIOJIOXMA-
TeJbHO, 4 MOTYT U OTPUIIATE/bHO BIMSITh Ha KaX-
JTOTO OTIeJIbHOTO ueioBeKa. O61eCcTBO COCTOUT U3
MHOKECTBA JIofieil. be3ycaoBHO i1 MHOTUX T10-
HSTVE BEUHBIX [IEHHOCTEN pasHoe.

Mopasib ¥ HpaBCTBEHHOCTDb YaCTO MIPOTHBOpE-
YaT TaKOMYy BaXXKHOMY MHCTUTYTY PEryIuMpOBaHMS
001IeCTBEHHBIX OTHOIIIEHMI1 KakK mpaBo. Mopasib U
HPABCTBEHHOCThb — IOHATHUS G/M3KMe, HO BCE XKe
MMEIOT CBOM Pas/inymus.

HpaBcTBeHHbIE YTBEpPKOEHUS HEOOXOIMMO
BOCIIPMHMMAThb B UX OOSI3bIBAIOIIEM 3HAYEHUM.
KoneuHo, Mopanu He CyIIecTByeT BHE TOTO, UTO
YyeJIoBeK TOBOPUT, Kakue ITOCTYIIKY COBepIIaer.
Korma KTO-TO TOBOPUT «HE JKECBUIETEIbCTBYIN»,
a caM JDKeCBUIIETEIbCTBYET, TO OH TOBOPUT HE O
TOM, O YeM OH TOBOPUT. HpaBCTBeHHbIE YTBEpKIE-
HMSI MOKHO CUMTATh HPABCTBEHHBIMU M IPUHU-
MaTh B X IIPSIMOM 3HAYEHWY TOJIBKO TOTAA, KOTAa
TOT, KTO GOPMYIUPYET STU YTBEPKAEHUS, hopMy-
JIUPYeT UX IJISI TOTO, YTOOBI MIPUMEPUTH HAa CAMOM
cebe. O6GbIIeHHOE CO3HAHME GOPMYIUPYET ITY JKe
MBbIC/Ib, KOTJIa OHO OTOXXIECTBJSIET MOPATbHYIO
uesns [4, c. 30].

CeromHsi B OOIIECTBEHHONM JKM3HM MOXKHO
HabMOIaTh KaK Te, KTO CUMTAETCS B OOIIECTBe
MpUMepPOM OOIIECTBEHHO MOPAJIBHOIO IIOBeme-
HMSI, cCaM COBepIIaeT pas3JnMyHble, aMOpaJbHbIE
noctynku. CioBa u AeiCTBUS PaCXOOTCs, KOrga
JIIOAY TOBOPSIT OIHO, a AeNaloT Apyroe. ITo obec-
IIEHVBAeT MOPaib ¥ HPABCTBEHHOCTH B II€JIOM.

Mopaib ¥ HPaBCTBEHHOCTb TECHO CBSI3aHBI C
3aIpeTaMy B 00IIeCTBE, KOTOPBIE OCYXKIAIOTCSI, HO
IIpY 9TOM HOPMBI IIpaBa MOTYT He 3aIpeIiaThb. DTH
3aTpeThl YCTAHOBJIEHBI OOIIECTBOM, U IIPU 3TOM
KasKIbIi caM )11 ce6sT pelllaeT, 4YTo XOPOIIIo, a UTO
TIJIOXO.

CoBpeMeHHas] Mopaib TpebGyeT OT UesioBeKa
pasBMBATHCSA U COOCTBEHHBIMU YCWIIMSIMU TOOU-
BaThCs ycrexa. Ho oHa He roBOpWUT, Kak 3TO cle-
JIaTh, JIUIIIb CTUMY/IMPYS Y€JI0BEKA K IIOCTOSTHHOMY
TTOMCKY, TIPEO0IEHNIO cebst ¥ HATPSKEHUIO CBOUX
cu1. B3aMeH coBpeMeHHast HpaBCTBEHHOCTD aeT
yeJIOBEKY OIIYIIeHMe TOTO, YTO OH He BUHTHUK Oec-
CMBIC/IEHHOM MAalllMHBI, MIPUAYMaHHOM
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Abstract. The article examines modern society, its influence on morality and morality.
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OJINTEJIBHOCTDb CHM)KEHVSI OCTPOTbBI 3PEHNS
YV ITAIIMEHTOB 10 XUPYPI'MYECKOTI'O JIEUEHVSI KATAPAKTbDI

Annomauus. Ilocne 80 1iem kamapakmoii cmpadaem npakmuuecku 100% Hacenerus. KorcepsamugHoe seue-
Hue kamapaxkmel HeapdekmusHo, 00pa3osasuieecss NOMymHeHue XPYCMaiukd He paccacslearmcs, eOUHCmMeeH-
Hblli CNOCO6 JieueHUs1 — Xupypeuieckuii. Becb MHO20UUCIEHHbITI KOHMUH2EHM NAYUEHMO8 ¢ Kamapakmoti pasiuy-
HO020 2eHe3a umeem pasHooOpasHole KauHuueckue Gopmol 0anHoili namonozuu. IpuuuHamu J10KanIbHbIX Memado-
JIUYECKUX HapyweHull Xxpycmanukda, npueodsaujux K e2zo NOMymHueHur, 0mHOCUmMcsl cmapeHue (cmapueckas kama-
pakma), oCJI0M#CHeHUS!, C8S3AHHbBIE C IHOOKPUHHBIMU HAPYWEHUSMU U Opy2UMU NPOSBAEHUAMU Memaboauueckozo
cuHdpoma, GusuueckuMu U XumudecKumu 8o3deticmeusimu, HakonaeHue mMoKCuHos8 u dp. (0CN0NHeHHAs Kama-

pakma).

Kniroueesie cnoea: Kamapakma, cmapueckas kKamapakmada.

Ha HacCTosIIMII MOMeHT B Poccuiickoit denepa-
LMY IMArHO3 KaTapakThl yCcTaHOBIeH y 1,200
yesioBeK Ha 100 000 HaceseHus1, YTO B COBOKYITHO-
CTU JaeT o0llee KOJMYECTBO MAlMEeHTOB C KaTa-
pakToi1, paBHoe mmpumepHo 1 750 000. YuuTbiBast
KOJINYECTBO €Ker0JHO ITPOBOIVIMbBIX OIIEPALIMIi IT0
3KCTpakuyuy kKarapaktsl (460 000-480 000), cre-
IyeT KOHCTaTMPOBATh, YTO TIOTPEOHOCTH B OIepa-
TUBHOM JIEUEHUM TMOKPBIBAETCS BCero or 1/3 no
1/4. DTOT mokasaTesab BapbUpyeT C MIMPOKOI am-
IUIMTYOO, TaK Kak oueBuAeH (hakT 6osblieit 10-
CTYITHOCTU XUPYPTUUECKOit TTOMOIIM NaleHTaM,
MPOKMBAIOIIMM B TOpOJaX U KPYIHBbIX HaceaeH-
HbIX MYHKTaX, B OTJIMYME OT >KUTeJeil CebCKOM
MeCTHOCTH [6, 7].

Xupypruueckue BMmeinaTenbctBa (2590) 6bun
nposezneHsl B riepuop, ¢ 2007 o 2011 ron,. B cTpyk-
Type OImepMpoBaHHBIX KaTapakT (2590) mpeobia-
Jaja BO3pacTHAasl KaTapakTa, Ha ee JOJI0 MPUXO0-
owioch 73,3% Ha6bmomenuit (1899 maiyeHTOB).
OcnokHeHHas KaTapakTa cocTtaBuiaa 26,7% (691
MaleHTOB), KOTOpas pa3BuBaiach Ha hoOHe TsIKe-
JIOIt coMaTu4ecKoii MaToJoruu u/uiu 3aboseBa-
HUSIX T71a3.

[Tpu o6paleHn 32 XUPYPrUIeCcKUM JIeUeHeM
MalMeHThl MMeNy pa3invyHble BO3PACTHbIE KaTe-
ropuu, KOTOpbIe pacrIpenejnanch Caeayoiuum
o6pasom (puc. 1).
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Puc. 1. PacnpeneneHne nanyueHTOB C KATapaKTO IO BO3PACTHBIM KaTETOPUSIM

Uncno Xupypruueckux BMeIIaTeabCTB Haxo-
JUTCS B TIPSIMOJ 3aBUCUMMOCTHM OT BO3pacTa mamu-
eHTOB. OUeBMIHO, YTO HAMOOJIbIlIee KOINUYECTBO
orepaumii TpoBOAWIOCh B Bo3pacTe crapiie 60
jeT 2184 (84,32%). MakcumMyM orepauuii npuxo-
IWJIOCh Ha BO3pacTHOM mepuon ot 70 mo 80 set.

1580(61,0%)

B My

KonnyecTBo manmeHTOB ¢ KaTapakToil mocie 80
JleT OBbLJI0O OTPaHMUYEHO IIPONOJIKUTEIbHOCTHIO
SKU3HU.

Cpeny manyeHTOB OOJBIIMHCTBO COCTaBUIIU
skeHIIMHBL 1580 (61,0%), MyxumH 6buto 1010
(39,0%).

1010(39,0%)

7KEeH

Puc. 2. PacnipepeiieHye nangueHTOB C KATaPaKTOM 110 MOy

[Ipy aHaaM3e BCTPEUAEMOCTYM KaTapaKThl B
PasIMUYHBIX BO3PACTHBIX KATETOPHUSX B 3aBUCUMO-
CTM OT ToJja ObUIM OOHAPY)KEHBI TOCTOBEPHBIE

otnnumsi. PacmipeneneHyue 1Mo BO3pacTy U MOy
IpeCcTaBIeHo Ha PUCYHKe 3.
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Puc. 3. PacnipocTpaHeHHOCTDb KaTapaKThl B Pa3/IMUHBIX BO3PACTHBIX KATETOPUSIX B 3aBUCUMOCTH OT 110714

Ilpu aHanMM3e BO3PACTHBIX KaTeropuii obpa-
maer Ha cebsl BHMMaHMe HepaBHOMepHast obpa-
11IaeMOCTh 32 MeAULIMHCKOM MTOMOLIbI0 MYKUMH U
skeHIIVH. JTo 60 yieT yaie o6paniaTcs MYKUMHBI,
mocite 60 yet keHIyHLI. [Ipy aTOM 6OJTee IoJIo-
BMHBI MYKUMH C KaTapakToii 525 (52,2%) obpamia-
JIUCh 38 MEAULIMHCKO MTOMOILBIO B BO3pacTe 70 70
JieT. B TO ke BpeMsI sKeHIIMH, 00PaTUBIINXCS IS
JledyeHMs] KaTapakTbl B Bo3pacTe 10 70 jeT 66110
BCET0 OKOJI0 OmHOii Tpetu 523 (32,52%) mpwu
p<0,001. OcHOBHas Macca >KeHIIUH MMOTyYNIN XU-
pypruyeckoe jgedeHue KaTapakThl mocie 70 jer

1066 (67,46%), my>kumH mocye 70 et 66110 483
(47,82%) nipu p<0,001. OueBUOHO, YTO POPMMPO-
BaHMe KaTapaKTbl Y MYy>KUMH ITPOMCXOIUT B Oostee
paHHeM BO3pacTe, ueM y skeHIIMH. Kpome Toro,
Takoe pacmnpejeneHyue TalMeHTOB, CBSI3aHO C
00JIbIIEl TPOAO/DKUTENBHOCTBIO KU3HY JKEHIIMH
10 CpaBHEHUIO C MY>KUYMHAMIU.

CHmKeHMe 3peHMS TIpU KaTapakTe pa3BuUBa-
eTcs IOCTeNeHHO. bbuia mpoaHann3upoBaHa Ijim-
TeJIbHOCTh CHMUKEHUS 3peHMs 10 XUPYPrudecKoro
JedeHus. JJaHHbIe TTpeACcTaBaeHbl B Tabymile 1.

Tabmuua 1
IIMUTEeTbHOCTh CHIDKEHUS OCTPOTHI 3peHMS YV MAllIeHTOB A0 XUPYPTrUUecKOro Je4eHUsI KaTapaKThl
I MUTeNbHOCTD o 6 1roxm 2 roga 3roga | 4roma 5ner | Bosee5
CHIKEHMSI 3PeH s MecsIeB JeT
n=2590 272 1515 534 101 31 57 80
% 10,5 58,5 20,6 3,9 1,2 2,2 3,1

Y ocHOBHOJ Macchl nanueHToB 2321 (89,6%)
CHIDKEeHMe 3peHMs] pa3BMBajIOCh B TeueHue 2 JieT.
V3 HabmomaeMbIXx HaMu O0JIbHBIX Y 10 yenoBek
dbopmMmupoBaHIe KaTapaKThl MpogosKanoch 10,y 8
— 20 net. Oco6bIit MHTepec MpeacTaBWIM Mally-
€HTBHI C GBICTPBIM IIPOrPECCUPOBAHNEM KaTaPaKThI
(mo momnyroma). Ouu cocraBuau 272 (10,5%) 605b-
HbIX. [IpM aHanM3e CTPYKTYphbl ITUX MAIMEeHTOB
BO3pACTHBIX WIM TIOJIOBBIX pasiuUuuii He BbISIB-
JieHo. B cyyasix 6bICTPOro MPOrpeccupoBaHms Ka-
TapakThl y 22 (8,1%) nauyeHTOB perncTpMupoBacs
caxapHblii auaber, u3 HuMX y 20 mauueHToB — 2
tuna. CaxapHblii AMAabeT C OCIOKHEHHBIM Teve-
HMeM 6bLT TONMBbKO y 1 marmenTa. Y 18 (6,6%) ma-
IIMEeHTOB OTMeuaJiach MUOTIVSI BbICOKO¥ U CpeiHeik
crerienn. V 1 manyeHTa B aHaMHe3e OblIa KOHTY-
3usrnasa. Y 248 (91,3%) 60/ibHBIX KaTapakTa Obuia
2 win 3 cremeHM MAOTHOCTU. Y 73 (26,8%)

OOJIbHBIX MIMEIM KOPTUKAJIbHYIO KaTapaKTy, XOTS
OOBIYHO 3TOT TUIT KATAPaKThl BCTPEYALTCS PEAKO U
B 00111ei1 BBIOOpPKe HAOJI0IaeMbIX HaMy GOJIbHBIX
IIpy OajabHeliieM ucciaegoBaHum coctaBua 11,7%
(2,3 paza menblie). PopmMmupoBaHue KOPTUKAJIb-
HOJi KaTapaKThl SIBJISIETCS OTPaskeHMEM ObICTPOTO
MporpeccupoBaHusl MOMYTHEHUs XpycTanauka. B
TO K€ BpeMs M3BeCTHO, UYTO siiepHasi KaTapakTa
yaile BCTpeyaeTcss TMpu MeaJIeHHOM pPa3BUTUU
npoiiecca.

[Tpu obpalieHn 3a XMPYPrudeckoi MoMoIIbio
u3 2590 maiueHToB y 976 (37,7%) OTCYTCTBOBAJIO
MpeMeTHOe 3peHye. B OCHOBHOM 3TO O6bUIM Halu-
€HTBI CO 3peJiolt U mepe3pesoi KaTapakToi. Ian-
TEJIbHOCTh OTCYTCTBMSI TIPEIMETHOTO 3peHUs Yy
3TUX NalMeHTOB BapbUpOBa/iach OT 6 MecsleB 10
5 netr u 6osee. JlaHHbIe IIpeACTaB/JIeHbl B Tab-
auie 2.
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Tabmuua 2
JIIUTEeIbHOCTh OTCYTCTBUSA IPEAMETHOr0 3peHMs Iepel XMPYPru4ecKuM BMenaTe/1IbCTBOM
JlmurebROCTS flo6 lrom | 2roma | 3rogma | 4roma | 5 et Boiee 5 et
OTCYTCTBUS 3pEHUS MecsLeB
n=976 830 83 32 13 6 6 6
% 85,0 8,5 3,3 1,3 0,6 0,6 0,6

OT MOMeHTa MOTepu IPeaMeTHOTO 3peHus 10
MpOBeIEeHNST XUPYPTUUECKOTO BMeEILIaTe/lbCTBA Y
OOJIBIIMHCTBA Hab0maeMbIx nauyeHToB 830 (60-
Jiee 85%) TIpOIILIO MeHee TIOJIyToAa, 13 Hux 221 ve-
JoBeK (22,6%) yXke uepe3 Mecsl] MOCie MOTepu
3peHMsT TONYUWIN XUPYPIUUYECKyIo TOMOIlb, 467
(47,8%) - B TeueHMe OMOKANIIMUX 3 MeCSIEB.
Ocranbubie 15% (146) maimMeHTOB OMEPUPOBAHBI
yepe3 rof U 6ojiee Mocjae MOTEPU MPEIMETHOTO

3peHus. TpeThbst 4acTb U3 HUX 55 (5,6%) umennu me-
pes3penyio CTaAuio pa3sBUTUS KaTapaKThI.

[TanyieHTHI ¢ KaTapaKTOM MMenu pasjinyHble
mecTa nposkuBaHus. [Ipy aHanu3e BbISIBIEHA 3a-
BUCHMOCTb 3P€JIOCTM KaTapaKThl B MOMEHT 06pa-
IIeHUS 3a XUPYPrUYecKol MOMOIIBI0 OT MecTa
MIPOXMBAHMUS IMALMEHTOB, KOTOPAs MpeAcTaBIeHa
B Tabnuie 3.

Tabnnua 3

Pacnipepenenne nmanyueHToB (2590) 1o cTenmeHy IIOMYTHEHMUS XPYCTATIMKA
B 3aBUCUMOCTH OT MecTa IpoxuBaHus 3a 2007-2018 r.

€1ab60 MHTEHCUB- C 9JIeMEeHTaMM Te-
YaCTUYHOE MHTEHCUBHOE
MecTo pOKMBaHUS HoOe pespeBaHus
n % n % n % n %
T'opop, (n-2095) 69 3,3 1284 61,3 706 33,7 36 1,7
PaitonHblit eHTp (n-205) 11 5,3 100** 48,8 89* 43,5 5 2,4
Ceso (n-290) 9 3,1 141%* 48,6 126** 43,5 14* 4.8

* - TOCTOBEPHOCTh OTAMUMI OT ropopa mpu p<0,05,
**_ MOCTOBEPHOCTH OTJIMUMI OT ropopa rmpu p<0,01.

[ManeHTh paltOHHBIX LIEHTPOB U ceja IMOCTY-
MaT OJII XUPYPTUUECKOro JieueHus Ha 6osee
NO3AHUX CTaaAUAX pa3BUTUA KaTapaKTbl, 4YeM I'O-
poncKkue skxutenu. Y HUX OCTOBEPHO yYalie BCTpe-
YyaloTCs 3pesible KaTapakThl, a Y sKuUTeJeit cena —
repespesible KaTapakTbl, UTO CBSI3aHO C COCTOSI-
HyYEeM OQTabMOJIOTMUECKON CIyKObI B paifloHAaXx,
MHGOPMUPOBAHHOCTBIO HAaCeIeHUs U yIaleHHO-
CTBIO OT 06JIACTHOTO IIEHTPA, C OJTHOM CTOPOHBI, U
IOCTYITHOCTbI0O MeOUIIMHCKOM MOMOIIM IJsl To-
POZICKOTO Hace/leHUs], C IPYToi CTOPOHBI.

BeiBogpi. Okosio Tpetu ciaydaeB BK ¢popmupo-
BaJIach B TeueHMe nepsoro roga 30,2% (58 uz 192).
B ocHOBHOM 3TO 6bUIM TAIIMEHTHI, ONePUPOBAH-
HbIe IO MOBOAY OCIOXXHEHHOW KaTtapakTsl 49,3%
(35), uTo B 2,6 pasa uaile 10 CPAaBHEHMIO C BO3-
pactHO¥ 19,1% (23). IlocneonepaliuOHHbIE OCIOXK-
HeHMS TT0C/Ie XUPYPrum y MalueHTOB C OCI0XKHEH-
HOJ KaTapaKTOil BCTpevaloTCs Jallle, 4eM y maiu-
€HTOB C BO3pacTHOI KaTtapakToii (4 (0,83%) mpo-
™B 6 (5,22%). B CTpyKType OC/IOKHEHHBIX KaTa-
PaKT MO0 OCHOBHOMY 3a60JIeBaHMIO MPe06IaaloT
60JIbHbBIE C caxapHbIM aAuabetom 72 (62,6%). Bos-
pacTHbIe KaTapaKkThl, B OTINYME OT OCJIOXKHEHHBIX,
KpaltHe peJiko pa3BUBAIOTCS Y MAIMEHTOB MOJIOXE
60 net. [Ipu pa3BUTUM OCIOKHEHHOV KaTapaKThl,

B OT/INYME OT BO3PACTHOI, B 4,5 pasa uame dop-
MMUPYETCSI KOPTUKAIbHAS KaTapaKTa.
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DURATION OF REDUCED VISUAL ACUITY
IN PATIENTS BEFORE CATARACT SURGICAL TREATMENT

Abstract. Cataract is one of the most common diseases of the eye. So, according to statistics, the frequency of
age-related cataracts is 33 per 1000 population, and this figure increases significantly with age. After 80 years,
almost 100% of the population suffers from cataracts. Conservative treatment of cataracts is not effective, the re-
sulting clouding of the lens does not resolve, the only treatment is surgical. The entire large contingent of patients
with cataracts of various origins has a variety of clinical forms of this pathology. The causes of local metabolic
disorders of the lens, leading to its clouding, include aging (senile cataract), complications associated with endo-
crine disorders and other manifestations of the metabolic syndrome, physical and chemical effects, accumulation

of toxins, etc. (complicated cataract).

Keywords: cataract, senile cataract.
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KOKOPEB Baagumup JleoHnaoBua
K.M.H., TOIIeHT, BopoHexXckuii rocymapcTBeHHbIl yHuBepcuteT uM H. H. bypaeHko,
Poccus, r. BopoHexx

KOBAJIEBCKAS Mapust AileKcaHIApOBHA
IOKTOP MeAUIIMHCKUX HayK, BopoHeXXCcKuii rocymapcTBeHHbIl yHUBepcuteT uM H. H. Bypresko,
Poccus, r. BopoHexx

AHTOHSH Beponuka Bponuciasu
Boponexkckuii rocymapcTBeHHbI yHUBepeuTeT uM H. H. Bypaenko, Poccus, r. BopoHesk

K BOITPOCY OHEHKU DOPEKTUBHOCTU JIEUEHUA MAKVYJISIPHOTI'O
OTEKA ITOCJIE ®AKOIMVJIbCUPUKAIIVIN KATAPAKTDI

AHHOmauus. Xupypeuueckoe JieueHue Kamapakmol conpogoxcdaemcst onpedeseHHsIM PUCKOM pa3sumus Ku-
CMOo3H020 MakyasapHozo omeka cemuamxu (KMO), snepssie onucanHwsim ewe 8 1953 200y S.Irvine, 8 anoxy pac-
yeema UHMpAaxKancynapHoli IKCMpakyuu kamapakmel (cunopom Hpeurna-Iacca). B cniyuae omcymcmeus Heobxo-
JuMO020 JieteHUst IMO COCMOSTHUE MOMemM NPUBECMuU K CMOLKOMY CHUMEHUIO YeHmpanbHoz2o 3peHust. [loamomy npu
HAMuUYUU XapaxkmepHoix #anobd Heobxo0UMO C80€8PeMEHHO NPOBOOUMb KOMNIEKCHOE 0(hmansmoiozuteckoe 00-
cedosaHue nayueHmos ¢ UChob308aHuUeM Onmuueckoii kozepeHnmuoii momozpaguu (OKT) cemuamku. 5mo nos-
80J1UM OYEHUMsb CUMyayuio u npu Heobxo0UMOCMU C80e8PEMEHHO HA3HAUUMb adeKsamHoe JeueHue.

Kntoueswie cnoea: kamapakma, axkosamynscugurayus, KUCmo3Holli makyaspHsili omexk cemuamku (KMO),
onmuueckas Kozepenmuas momozpagus (OKT), pakmop sHympucocyoucmozo pocma.

BBepenune

Xupypruueckoe JieyeHyue KaTapakThl COIPO-
BOX/IAeTCs OINpeeNeHHbIM PUCKOM Pa3BUTUS KU-
CTO3HOTO MaKy/asipHOTO oTeka cetyaTku (KMO),
BIIEpBbIe OMMCAaHHBIM elle B 1953 roay S.Irvine, B
30Xy paclLiBeTa MHTPAKAICYISIPHOM SKCTPAKU UM
KarapaxkThsl (cuagpom UpsuHa-T'acca). B pouecce
COBEepLIEHCTBOBAHMS XUPYPruyecKux TeXHOIOT Ui
3a mpoienue 6oee yeM 10 Beka PUCK Pas3BU-
TUSI ITOTO OCJIOKHEHMSI 3HAauUUTEIbHO YMEHb-
HIUJICS, TIPUOGIM3UTENBHO ¢ 11% mpyu MHTpaKarcy-
JIIPHO¥ 3KCTPaKLUM KaTapakTsl [8, 9] mo 1-2% npu
axkosmynbcudurkauuu [1, 2, 12, 13]. Cpoxu pas-
BuTua KMO 1ocse onepanuy 0TMeydaroTcs B IIpe-
Jenax 4-6 Henenb, OOHAKO B OTAEIbHBIX CIyYasx
perucTpupyloTcs yepes rog, u 6onee [3, 4, 10, 11,
14]. TIput oTCyTCTBMM HEOGXOAMMOTO JIeUeHNUS 3TO
COCTOSTHME MOSKET MPUBECTU K CTOMKOMY CHVDKE-
HMIO LIEeHTPaabHOTO 3peHus. [loaTomy nmpu Haiu-
UMM XapaKTePHBIX KaJI00 HeoOXOOMMO CBOEBpe-
MeHHO ITPOBOAUTH KOMILIEKCHOe 0(hTaTbMOJIOTH -
yeckoe 06cieJoBaHye MallMeHTOB C MCII0/Ib30Ba-
HMEM OIITUYECKO} KOrepeHTHO! Tomorpadun
(OKT) ceTyaTku. ITO MO3BOJUT OLIEHUTHh CUTYya-
M0 M TIpU HEeOOXOOMMOCTM CBOEBPEMEHHO

Ha3HAUUTh ajieKBaTHOe jeueHue. CoBpeMeHHbIe
MCC/eIOBaHMST TIOKA3bIBAlOT, YTO TPaH3UTOPHOE
yBeJIMUEeHMEe TOJNIIMHBI CeTyaTKu Iociae ¢ako-
aMysbcuduKRam BcTpevaeTcs B 41% ciryuaes [6],
OIHAKO (YHKUMOHAIPHOTO 3HAYEHUSI OHO He
MMeeT ¥ BO3BpalllaeTcs K MCXOOHO uepe3 Tpu Me-
csua mmocsie onepauyu [7]. B cryuae ecim Hab6uTi0-
JIaeTcs yTOMIeHMe ceTyaTky 6oee yeM Ha 40% OT
MUCXOOHOM TOJIIMHBI, TO MMEETCS OOCTOBEPHBIN
npusHak pasButusg KMO. Tak Xe He0OXOAMMO
YUYUTBIBATb COITYTCTBYIOIIYIO ITATOIOTHIO. Y TaIu-
€HTOB C 3IMUPEeTUHANIbHbBIMMY MeMbOpaHamu, BM]I,
caxapHbIM OuabeToM uMeeTcsl 6oyiee BBICOKMIA
puck passutus KMO mocie ¢akosmynbcudmka-
uun [5].

Marepuanabl M METOIBI

HccnepoBaHue MpPOBOAMIOCH B TeUeHME 3-X
JleT Ha 6ase MemUMIIMHCKOro 1eHTpa «CoBpeMeH-
Hast orambmosorusi». Ilond HabIOOEeHMEM HaXO-
ouinoch 4608 maiuyeHTOB, OIEPUPOBAHHBIX MO I10-
BOAY KaTapakKTbl U3 HUX 1634 myxuuHbl u 2974
SKeHIIMHbI. CpegHuii BO3pacT Hab/I0gaeMbIX CO-
ctaBuia 72,9+/-2 roga. Bce mauyeHTaM 6bUIH TIPO-
BeJleHbl onepanyuu ¢pakosMyabcuduKaiuy Ha da-
Kosmyabcudumkatope Stellaris PS.
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B ucciemoBaHye BOIIINM ITALIMEHTBI CO CTOMKMUM
KMO, nmns koMmeHcaluy KOTOPOTO ITOTpeboBa-
JIOCb MHTpaBUTpea/ibHOe BBeJleHMe IIperapara,
6yoKUpyIonero ¢GakTop BHYTPUCOCYIUCTOTO PO-
cra. Bcero 3a nepuon Ha6moaeHnus 28 nauyeHTam
MOTpe60BaIOCh MHTPABUTpPEaTbHbIe MUHBEKLIVN. B
5 ciryyasix onepauyy 6bUIY IIPOBEIEHbI C Y3Ke MMe-
IOIIMMMCS HadyalbHbIMU pu3Hakamyu KMO, KoTo-
pblii yBeIMUMJICS TOC/€e BMellaTenabCcTBa. B 3-x
cryyas 3To 6bpumM manyeHTs! ¢ BMII, B omHOM IMO
B couetaHuu ¢ OPM u oguH ciyvail KmacCudeckomn
OPM. V 23 manueHTOB HavyaJa0 KMCTO3HOTO MaKy-
JIIPHOTO OTeKa ObLIO 3aperMcTPUpOBAHO ITOCIIE
omnepanyu. Hambosnee vacto (15 cirydyaeB) OTeKu
ceTyaTKy HabJII0aaluCh B IepUO A0 2-X MeCSIeB
nocje omnepanuu. OT 6 Mecsies 10 1 roma 6bLI0
3apeructpupoBaHo 3 cayuass KMO. Ilocne ropa

ObUIO BBISIBJIEHO ellie 5 ciryyaeB. Y BCeX MaIl[MeHTOB
1ocjie rofa MMesach COMyTCTBYIOLIAs MaTOIOINS:
3 manMeHTa C caXapHbIM Auabetom 2-ro tuma u 1
nauyedT ¢ BM/I. YV omHoro mamyeHTa oTek cgop-
MMpOBaJIcs 6osiee yeM yepes 2 Tofia Mmocjie onepa-
UMY Ha QoHe AJIUTEeNbHOrO IPUMeHeH!s IPoCTa-
rIaHAauHOB. laHHble ciaydan (5) He MOTYT OBITh
CBSI3aHBI C XMPypPruyeckuM BMellaTeabCTBOM. Ta-
KM 06pa3oM, B MCCIeIoBaHKe TTOCIeonepanuoH-
HOTO KMCTO3HOTO MaKy/ISIpPHOTO OTeKa ObIIO BKITIO-
yeHO 18 ciryyaeB, KOTOpbIe GBLIM 3aPErUCTPUPO-
BaHbI B Iep1of OT 7 AHei 1o 1 roma mocje omnepa-
LN,

B Tabnuie 1 npexncrasiens! ciayuau KMO BbI-
SIBJIEHHDIE T10CJIe Olepanuy C yueTOM COITyTCTBY-
IOLLlel TTaTOIOTUM Y CPOKOB UX BBISIBJIEHMS.

Tabmuua 1
Cpoxn bes comyTcTBYyIO1IEI ITaTOMOT U IOuabet OPM Bcero
ITo 2x mec 10 3 2 15
Ot 6 1o 12 mec 1 - 2 3
Bcero 11 3 4 18

IIpn cpaBHeHMM BcTpeuyaemocT KMO mexnmy
MmyxkunHamu (1634) u xxeHimymHamu (2974) otme-
yeHO OOJIblllee KOJTMYECTBO OTEKOB y MYKUMH,

OJTHAKO CTaTUCTUUECKON JOCTOBEPHOCTHU 3TO Ipe-
obnamaHue He uMeeT. CpaBHUTEIbHbIE JaHHbIE 110
TI0JTy IIpeACcTaB/IeHbl B Tabuie 2.

Tabnuua 2
rpynna Karapakra KMO P
n % n %
MY>K 1634 35,5 11 0,67 -
SKeH 2974 64,5 0,23
Jleuene KMO npoBoAMIOCH € Y4€TOM JaHHBIX Pe3ynbTaThl

uccnegoBanyus OKT. IIpy oTCyTCTBUM COMYTCTBY-
oieit nmaromoruu (11 cayyaeB) OPUMEHSIOCH
TOJIbKO MHTPAOKYJISIDHOE BBeLeHMe IIpernapaTos,
6I0KUPYIOLIUX GAaKTOP BHYTPUCOCYAUCTOTO POCTA
(BBJI). Ilpu Hanuumuy snMpeTUMHANbHBIX MeM-
O6paH B 3-X CJIy4asix U3 4-X B JOIOJTHEHUU K UHb-
eKkuusiM 6b1M mpoBemeHbl 3CBD ¢ gocTukeHUEM
xopoiero (GpyHKIMOHAIBHOTO pesyiabTaTa. OguH
MaLyeHT OT ollepauuy oTkasaucs. I3 3-x nanyeH-
TOB C M1abeTOM OJHOMY B JOTIOTHEHUU K UHBEK-
uusiM 6bu10 poBeneHo 3CBD ¢ MonokuTeNbHOM
JOVHAMMKOIA.

Y HeKOTOPBIX MallMeHTOB pa3/iMyHble B CPOKU
Tocje ornepamnuy HaGIIOAAI0Ch Pa3BUTME MaKy-
JIIPHOTO OTEeKa, KOTOPbI i (GUMKCUPOBAJICS HA TOMO-
rpade SOCT Copernicus+. TpaH3UTOPHbIE OTEKU
CeT4YaTKM MMeBIlIMe TIOJOXUTENbHYI0 AMHAMUKY
Ha hOHe MHCTUIISILINIA TTIa3HbIX Karelb, COIepsKa-
wux HITBC B aHanmu3, He BXOOUJIN.

[IpoBeneH aHaMM3 KOJIMYECTBA MHBEKLIVI, He-
O6XO,E[I/[MI>IX JJIsE  KOMIIEHCaluuM MaKyJIapHOIro
OTeKa B 3aBUCUMOCTU OT CpoKa (GOpMMUPOBAHUS
MAaKyJ/ISIPHOTO OTeKa ocje onepanum. PesyabTaTsl
MpeacTaBAeH Ha PUCYHKE.
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i JTo 2-x mec

Cpoxu BozaukHoBenus KMO u xonnuectso UBBJI

Ot 6 1o 12 mec

10

Konnuecto ciyuaes
(%)}

2 WHBEKIUHU

1 nHBEKIUS

3 UHBEKIUHA

4 WHBEKINHU 5 MHBEKIINHA

KommneHcanus oTeka ceTyaTku, pa3BMBalolle-
rocs o 2-x mecsies (15 ciydaeB) HacTymaua mo-
CJe MpoBeleHus OT 1 10 3-X MHbEKIMiT (06111ee Ko-
JINYECTBO MHBbeKUMUI 26). [Ipuyem B 7 cirydasix us
15 (47%) sdderT 6B TOCTUTHYT IIOCTE OITHOIA
MHBEKIMHA, B 5-T1 (33%) mociie IBYX MHBEKLINN, a
B 3-X cryvasx (20%) moTpe6oBaioch Tpy MHbBEK-
uyu. 71 KoMIleHcaluu oTeKa pe3BUBIIErocs oT 6
o 12 mecsnes (3 cirydasi) ToTpeboBaaoch oT 1 10
5 uabekuyii. HabaogeHns 1MoKasbIiBaloOT, UTO IJIS

Puc.

kommneHcauyuy panHero KMO cetuatku B 80% ciy-
Yyasix JOCTAaTOYHO IIpoBedeHMe 1-2-X MHBbEKLMUIA.
Tak Xe OTMeUeHO, YTO B KaXAOM KOHKpPETHOM
cydyae yeM paHblle pa3BUBAJICSI OTEK CETYATKU,
TeM MeHbIllee KOJIMYECTBO MHBEKIUI TpebGoBa-
JIOCh JIJIST €T0 JIeueHUSI.

CpenHee KOJIMYECTBO MHBEKIMII HeOOXOmu-
MbIX Aj1s1 komneHcauum KMO Bo3pacTtaer ¢ yBean-
YyeHMeM CpoKoB passutuss KMO.

Tab6nua 3
Cpoxu pa3sBuTus KonnuecTtBo ciiyyaes Kor-so Cpenuee sHauenye
UBBJI Kosi-Bo UBBJI
o 2-x mec 15 26 1,73
OT 6 oo 12 mec 3 8 2,67

B rpynne ¢ panaum pasputuem KMO (o 2-x
MecC) MOTPeb0oBAIOCh MEHbIIIee KOJIMUECTBO UHD-
ekuuit Ha 1 ciydarii (1,73 MHbEeKLIUM IIPOTUB 2,67).
TakuMm o6pasom, s¢pderTuBHOCTH TeueHus KMO B
TPyINax, CBSI3aHHBIX C XUPYPrUyeCKuMM BMellla-
TEIbCTBOM (IO 2-X MeC) BbIlIE MO CPaBHEHUIO C
rpymnnor KMO pe3BuBiieMcs 1ocje 6 Mecsies.

OueHka GYHKUMOHAJIBHOTO pe3yjabTaTa 3a-
KJII0Yajach B CpaBHEHME OCTPOTHI 3peHusI C I0-
HOI KOppeK1Mel 10 HavaJla JIeYeHus U 110 3aBep-
meHuto Kypca. Ilo maHHBIM IIpeACTaBlIeHHBIM B
Tabmuie 4 uMeeTcsl JOCTOBEpHOE YIydIlleHue
OCTPOTBHI 3peHMs] Y MalMeHTOB C pPaHHUM pa3BU-
TeM KMO [0 2-x MecsiLeB I10cC/ie onepanyn.

Tabmmua 4
Cpok Bo3HuKHOBeHNUss KMO o neuenus ITocne neyeHus JOoCTOBEPHOCTD
o 2x mec 0,41%0,06 0,69%0,09 p<0,05
Ot 6 mo 12 mec 0,20%0,06 0,30%0,12 -
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JTO rOBOPUT O BbICOKOT 3(pheKTUBHOCTH j1eue-
a1 KMO pasBuBarmyxcs B paHHMI ocieonepa-
LVMOHHBIN TIEPUOS,.

O6cyskIeHue pe3yIbTaToB

Takum 06pa3oM, IPOBeJEHHOE VCCIeJOBaHKeE
IIeMOHCTPUPYET BbICOKYIO 3(PGheKTUBHOCTD Jieye-
HuS nocneonepauoHHbIx KMO, pa3BuBamImnxcs
B IepMOJ [0 2-X MeCSleB MOC/e omnepauuu 1o
CpPaBHEHMIO C OTeKaMU, Pa3BMUBAIOIIMMUCS I10CIIe
6-Tu MecsiueB. [lig neyeHMs] paHHUX OTEKOB B
cpenHeM TpebyeTcs MeHbIllee KOJMYeCTBO MHbEK-
Uil TIpernapaTa, MHTUOUPYIOIIEero GakTop BHYT-
pucocygucrtoro pocra (1,73 npotus 2,67). Viyu-
IIeHe OCTPOTHI 3peHMsI C TIOJIHOI KOppeKiiueil B
9TOJ IpyIIe MalMeHTOB TakK JXe MMeeT YpOBEeHb
CTaTUCTUYECKOI JOCTOBEPHOCTH, KOTOPAsi OTCYT-
CTBYeT y MalMeHTOB C Oojiee MO3NHUM HayaJaoM
pasButusg KMO mocie onepainn.
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ON THE ISSUE OF EVALUATING THE EFFECTIVENESS OF TREATMENT
OF MACULAR EDEMA AFTER CATARACT PHACOEMULSIFICATION

Abstract. Surgical treatment of cataracts is accompanied by a certain risk of developing cystic macular edema
of the retina (CMO), first described in 1953 by S. Irvine, in the heyday of intracapsular cataract extraction (Irvine-
Gass syndrome). In the absence of the necessary treatment, this condition can lead to a persistent decrease in cen-
tral vision. Therefore, if there are characteristic complaints, it is necessary to timely conduct a comprehensive oph-
thalmological examination of patients using optical coherence tomography (OCT) of the retina. This will allow you

to assess the situation and, if necessary, prescribe adequate treatment in a timely manner.

Keywords: cataract, phacoemulsification, cystic macular edema of the retina (CMOS), optical coherence to-

mography (OCT), intravascular growth factor.
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ONJI0JIOINA, NHOCTPAHHLIE
A3BIKHU, )KYPHAIUCTHUKA

JAVMOBA Vpuna BagumoBHa
yUnTeIb aHIJIMICKOTO 3bIKa, MyHUIIUITAIBHOE OI0/[KeTHOE 00111e00pa3oBaTeIbHOe
yupexgeHnue «JInuer N21 um. A. C. Ilymkunar», Pocens, r. HuxkHeBapTOBCK

IMTPEJIO>KEHUS 110 COBEPIIEHCTBOBAHVIO MOHUTOPUHT A
PE3VJIbTATOB OBYUEHUS AHIJIMMICKOMY SI3BIKY
HA BA3E OBPA30BATEJIbHOI'O YYPEXXIEHNSA

AHHOmauus. B cmamve uccnedyromcs nepcneKmuest C08epuleHCcMe808aHust MOHUMOPUH2a pe3yibmamos 06y-
YeHUsl AHeAUTICKOMY S3bIKY ¢ homMouiblo cospemenHslx cpedcme UKT. CospemeHHoe 00pa3osaHue cmano Hego3-
MOXCHO npedcmasums 6e3 UCN0J1b308aAHUS UHPOPMAYUOHHBIX MEXHONO02Ull, U 00HOL U3 HAUboJIee NONYAAPHBIX U
YOOOHBIX (hOPM KOMMYHUKAYUU MeXOY Npenodasamensimu U yUeHUKamu Aeasiomcs mecceHoxepsl. Paccmampu-
8a0MCS NpeuMyulecmsa u HedoCmamxku UCnoib308aHUs MECCEHONEeP08 8 PAMKAX MOHUMOPUH2A Pe3ybIamos, a
maxke cnocobbl UX NPUMeEHEHUs1 8 00YUEeHUU AH2AULICKOMY A3bIKY HA 0a3e 00pa308amensHo20 yupexoeHus.

Knioueeuvie cnoea: KT, KoMMYHUKAYUS, MECCEHOH(ED, MOHUMOPUH2 pe3ylbmamos 00yueHus, 06pazosames-
Hblli npoyecc.

PaCCMOTpI/IM Ha PUCYHKe CJIeAyIoliye Ipeio- ucnosb3oBanne BK mecceHmkepa, MprMeHeHUe
SKeHUs1: BHeApeHue miaThopMbl «S Kiacc», 3JIEKTPOHHOTO JHEBHMKA.

[Ipennoxenus mo
COBEPUIEHCTBOBAHUIO
MOHHMTOPHHIA
pe3yNbTaToOB 00yYeHUS
AQHIJIMHCKOMY SI3BIKY

WCTIOJIb30BaHHE
COBPEMEHHBIX
COBpPEMEHHBIC
MECCEH/KEPOB IS AIIEKTPOHHBIE THEBHUKHU
UH(POPMALIMOHHbIE »
BBLIAYY 3aJaHUN U (T'C «O6pazoBanue
wiargopmsl (ruiarpopma o
orepaTuBHON FOrpsb1»)

« xmacc»
) KOMMYHHKAITHH C

yuenukamu (BK
MECCEH]IKED)

Pyuc. [Ipei05keHusI [0 COBEPIIEHCTBOBAHMIO MOHUTOPYHIA Pe3y/IbTaTOB 00yYeHMS
aHTJINIICKOMY SI3bIKY Ha 6a3e 06pa30BaTENbHOTO YUPEKIAEHUS

OnHUM 13 TIPeJIOKeHU T CTAHOBUTCS UCNOJIb- 3adauuti U onepamueHoli KOMMYHUKAYUU C YueHU-
308aHUE COBPEMEHHBIX MeCCeHOxepos 0/ 8bloauu kamu. CeromHsi MHOTME 06pa3oBaTebHbIE
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yUpeXIeHMsI UCIIOAb3YIOT UX JJISL CBSI3U C yJalliu-
MMCS, POAUTENSIMU U TpenogaBatensmu. Kpome
TOTO, CYIIeCTBYeT MHOXeCTBO IIPUIIOKEeHU, KOTO-
pble TIOMOTAalOT B OPraHMU3AIUM YyueOHOTro MpPOo-
11ecca ¥ MOBbIMEeHUN 3GHEKTUBHOCTY O6YUEHUS.
OHM TIOMOTAIOT yYacTHMKAM 06pa30BaTEIbHOTO
mpoliecca OCTaBaTbCS Ha CBSI3M, obecrieunBast
OBICTPBIN LOCTYI K HYKHOI MHbDOpPManuu 1 BO3-
MOXXHOCTh OITIEPAaTMBHO peNIaTh BO3HUKAIOIIME
BOIIPOCHI. MecCeH/IKepbl MO3BOJSIIOT OCYIECTB-
JIATh MOHUTOPUHI DPe3yJbTaTOB OlepaTuBHee, B
YaCTHOCTM, BbIAABATh 3afaHus Ha ratdopme «S1
KJIaCC» AJISI UX TOC/IeIYION el OI[eHKMU.

OnHako, HECMOTPS HA OUeBUAHbBIE TTPeVMYIIIe-
CTBA, UCIIOJIb30BaHME MECCEeH/IKEPOB B 06pa3oBa-
HUM BbI3bIBaeT OIpejie/ieHHble pUCKU. BaxkHO 1MO-
HMMATh, YTO TaKMe IIPWIOKEeHUS He BCera siBsi-
IOTCSI HAJIeSKHBIMY C TOUKY 3PEHUS COXPaHHOCTU
JIMYHBIX TaHHBIX ¥ KOHOUIOEHIMATbHOCTU Tepe-
nmcok. Kpome TOro, YacToe MCIOIb30BaHNe MeC-
CEeHIKepOB MOKET OTBJIEKATh YUeHMKOB OT OCHOB-
HOI 3amauM — TIOMy4YeHUs 3HAHUN U Pa3BUTHUS
CBOVX HaBBIKOB. BBISIBMM IIPEVIMYIIECTBA UCIIOIb-
30BaHMSI MECCEH/KEPOB B paMKaxX MOHMUTOPWHTA
pe3ynbTaToB 00yueHMs aHIJIMICKOMY SI3BIKY Ha
6a3e 06pa3oBaTeIbHOTO YUpPesKIeHUS :

—  YCKOpeHMe KOMMYHMKAIIMOHHOTO IIpO-
1ecca MeXIy YUMTENSIMU aHTJAMIACKOTO SI3bIKa U
YYeHMKaMU;

—  yhOpoleHue OOUIEHUS HE TOIbKO C OT-
IleTbHBIMM YYeHUKaMU, HO U C TPYIINOI L[eUKOM;

—  UMeeTcS BO3MOXKHOCTb CO3JaBaTh 4YarT-
TPYIIIIBI AJ11 PA6OTHI HAJl ITPOEKTaMMU;

—  pacumupeHue Kpyra obuieHns yUeHUKOB, T.
K. B yaTax MOXHO 3aJ]aBaTh BOIIPOCHI JPYT APYTY,
JIeJTUThCSI OMBITOM paboThl Ha IMaTdopme «SI
KJIacc»;

—  CcOoXpaHeHMe 3aIMCy BCeX COOOIIeHMIT U
(aitnos.

B 1menom ucmosiib3oBaHUEe MeCCeHIXepoB B
paMKax MOHUTOPWHTA Pe3yIbTaTOB 00yUeHUS aH-
[JIMIACKOMY SI3BIKY Ha 06a3e 006pa3oBaTeIbHOIO
yUpeXIeHus MOMOraeT chenarh Ipolecc 6osee
IOCTYITHBIM, YAOOHBIM U 3¢ dekTUBHBIM. OTHAKO
MpU 3TOM HEOOXOOUMO YUUTHIBATh, UTO MECCEH-
JKepbl He MOTYT MOJIHOCThI0 3aMEHUTh TPAIUII-
OHHbIe MeTOJIbl 0OYyUYeHMSI U JTOJKHBI MCIIO0Ib30-
BAaTbCSl KaK [JOIOJHUTENbHBIN MHCTPYMEHT mJIst
YIIy4IlleHUs KaueCTBa MOHUTOPUHTA U YCKOPEHUSI
OTJIeJIbHBIX MPOIEeCCoB [3, ¢. 96-100].

B menoM, wucronb30BaHME MECCEHIIKEPOB B
paMKax MOHUTOPMHTA Pe3y/IbTaTOB OOyUeHMs aH-
[JIMICKOMY $I3bIKy Ha 6a3e 06pa3oBaTeIbHOIO
YUpEXOEeHUsT MMeeT CBOM IIPeMMYIIeCcTBa U

HemocTaTKu. [IJIT TOro YTOObI YCIIENTHO UHTETPU-
pPOBaTh 3Ty TEXHOJIOTUIO B MOHUTOPUHT, HEOOXO-
IVMO YUUTBHIBATh BCe BO3MOKHbIE PUCKM U TIPO-
6JieMbl, a Takke pa3pabaThiBaThb COOTBETCTBYIO-
e CTpaTernu Ajisl Ux mpeaoTBpalieHus.

Jlydiiie TpPakTUKU MCIOAb30BaHMUS MeCCeH-
IIKepOB B y4eOHOM ITPOIeCCe, B YaCTHOCTH, B paM-
KaX MOHMTOpPMHTA pe3yJbTaTOB OOyUYeHMS aH-
[JIMIiCKOMY $I3bIKY Ha 06ase 06pa3oBaTeIbHOTO
yupexaeHus, cleayouue:

1. O6ecmeueHue JOCTYIITHOCTU YUUTEJIEN Ue-
pe3 MecceHIKep: 9TO TOMOXXeT YYeHUKaMM MoJTy-
YUTh OBICTPBIA OTBET HAa CBOI BOIPOC MJIM IPO-
KOHCYJIbTUPOBATHCS 10 MHTEPeCyIoleil Teme.

2. OpraHusanusi oHJalH-KOH(pepeHIui ue-
pe3 MecceHIKep: Takue KOH(EepeHIIUU MOMOTYT
y4eHMKaM 3a[aTh CBOM BOMPOCHI U MOJYUUThb OT-
BETHI.

3. Paccpuika 3amaHuit, HOBOCTe 1 06bsIBIIe-
HUi: yepe3 MecCeHIKep MOXKHO JIETKO U GbICTPO
OTIIPABJISATh 3aAaHMUS C TUIaTHOPMBI «5] Kimacc», HO-
BOCTU O MPEACTOSIIINX COOBITUSAX, U3MEHEHUSIX B
MOHUTOPUHTE U TIP.

4. CospgaHue Tpynn Ijsl paboThl Haf, MPOEK-
TaMM: IPYIIa MOXeT ObITh CO3IaHa IjIs1 PabOThbI
HaJlT KOHKPETHBIM IIPOEKTOM, YTOOBI YYaCTHUKU
MOTJIM JIETKO OBLIATHCS U IeIUTHCS MH(pOpMaImeii.

5. HWcnonb3oBaHMe MeCCEH[IKEpOB [JiT Te-
CTUPOBAHMSI 3HAHMIA: TIpernoaBaTeib MOKET CO-
3[aTh KBM3bl B MECCEH/IKepe, YTOObI MPOBEPUTD
3HAHUSI CTYJEHTOB U OI[EHUTb UX YCIIeBaeMOCTb.
DTO IOTIOIHUTEIbHBIN 37IeMeHT K MOHUTOPUHTY.

Vcnonib30BaHMe MeCCeH/KepPOB B paMKax MO-
HUTOPUHTA Pe3yJIbTaTOB OOYUeHUsT aHTIUIICKOMY
SI3bIKYy Ha 6a3e 00pa30BaTeNbHOTO YUYpeXIeHUS
saBsieTcs: 9¢GGEKTUBHBIM CIIOCOO0M  YaYUIIEeHNS
KOMMYHUKaAIMM MeXOY YUeHUKaMU U YUYUTEISIMU.
OngHako, HeOOXOOMMO YUMTHIBATh IMpaBUjIa MUC-
MOJb30BaHMUS B 1e/sIX COXpaHeHUs] KOHPUIeHI-
aJTbHOCTM TaHHBIX 1 6€30T1aCHOCTHU.

To, UTO MeCCeH/I3Kepbl SIBJSIOTCS TJIABHBIM UH-
CTPYMEHTOM IIKOJIbHBIX KOMMYHMKAIIMiA, TIOJ-
TBePAWIN HeJlaBHME pe3yabTaThl onpoca BHVOM.
B Tom-3 campIX TMOIYJSIPHBIX MECCEHIKepoB Yy
LIKOJIbHMKOB Boluin «BKoHTakTe» man «VK Mec-
ceHmKep» (62%), Telegram 1 WhatsApp (58% u 55%
COOTBETCTBEHHO). Y poauTe/ieli UM yuuTeneil Ha
nepsoM mecte — WhatsApp (71 % u 76%). Bmecte
C TeM CEroJIHs UMeeTCsI OTpOMHasI IpobaeMa Mec-
CEHJIKEPOB — 3TO 6OJIBIIIOE KOJMUYECTBO HEHYKHBIX
coobuiennit. CaemoBaTebHO, YaT HeEOOXOLMMO
IelUTh Ha ABe 4acTu. «BaskHasi mHGOpMaLys» U
«bonTanka». MOXHO CO3[aBaThb YaThbl, Kyaa Yuu-
TeJasT TONbKO COpachIBalOT COOOIIeHUsT 6e3
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o6paTHOI CBsI3M. A BOIPOCHI YUEHUKM IMUIIYT B
JIMYHbBIE COOOIIEHNS, a MeXXIY co60Ji 00IIaIOTCs B
pasroBopHOM pasgese. CerogHs yuuTesasiM CTOUT
OPMEHTMPOBATbCS Ha MecceHIkep «BKOHTaKTe».
TakuMm 06pasoM, MeCCEHIKepbl IaBHO YKe
CTa/I HEOThEMJIEMOJ YaCThIO KU3HU, B TOM UMCIIE
1 o6pa3oBaTenbHO. OHM MMO3BOMSIIOT YCTAHOBUTD
obicTpoe M 3G (PEKTMBHOE KOMMYHMKALIMOHHOE
coemyHeHMe, a TaKKe 00ecreunBaT JerKuit 10-
CTYTI K MHGOpMaIUK B JII060€e BpeMsI U U3 JII060T0
mecTta. OgHaKo Oyaylee MeCCeHIXepOB B 00pa3o0-
BaHMM TIPEACTaBJsET CO00Ji KaK BO3MOXKHOCTH,
TaK U BbI3O0Bbl. C OHOI CTOPOHBI, Pa3BUTHE TEX-
HOJIOTM1 ITO3BOJISIET CO3/IaBaTh BCe 60JIee MPOIBU-
HYTble MHCTPYMEHTBI /i1 Yy4eOHOro Ipoiiecca.
MO3KHO OKIIaTh IMOSIBIEHMs HOBBIX (QYHKIIMIA 1151
paGoThl C 3aaHUSIMMU M MaTepuajaMu, a TaKKe
MHTeTpaluu ¢ OPYTUMM CcepBuUcamy (Harpumep,
xpaHeHue (aiinos) [2]. C Opyroii CTOPOHBI, UC-
MOJIb30BaHME MECCEHIKEPOB MOSKET MPUBECTU K
HesKeJIaTeJIbHbIM MOCTIeICTBUSIM — OT OTBJIeUEH NS
OT yueOHBIX 3aHATUII OO IMMOTEHIMAaIbHBIX MPO-

IMosToMy HEO6XOAMMO MPOBOAUTh GaTaHCUPOBKY
MEXIY BO3MOXHOCTSIMM TEXHOJIOTMM U €€ pUC-
KaMM.
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PROPOSALS FOR IMPROVING THE MONITORING OF THE RESULTS
OF TEACHING ENGLISH ON THE BASIS OF AN EDUCATIONAL INSTITUTION

Abstract. The article explores the prospects for improving the monitoring of the results of teaching English with
the help of modern ICT tools. Modern education has become impossible to imagine without the use of information
technology, and messengers are one of the most popular and convenient forms of communication between teachers
and students. The advantages and disadvantages of using messengers in the framework of monitoring the results,
as well as ways to use them in teaching English on the basis of an educational institution are considered.

Keywords: ICT, communication, messenger, monitoring of learning outcomes, educational process.
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KA3AKOBA TarpsiHa CepreeBHa
cryneHTKka, CeBepo-KaBka3sckuii dhemepasbHbIil YHUBEPCUTET,
Poccus, r. CTaBponosnb

N3YYEHUE TEMbI «OJHOCOCTABHBIE ITPEJIO’KEHUS»
HA YPOKAX PYCCKOTO I3bIKA B CPEJTHEN IIKOJIE
(HA MATEPUAIJIE TEKCTOB BOJEBUJIEN A.I1. YEXOBA)

AHHOM(H{H}L llanHas HAY4Hdast cmamaous uccneayem 00HOCOCMAasHble l’lpeaflOJfCEHuﬂ 8 CUHMAKcuce coepemMeH-
HO020 pYCCKO20 A3blKdA, cocpeaomauueaﬂCb Ha ux KJICICCUCZ)UK(ZL{UU u memoouxe npenoaaeanz.

Kntouesnie cnoea: HeonpeaeﬂeHHo—ﬂuqule npeaﬂomeHuﬂ, odHOococmasHoie l’lpeaflOJfCEHuﬂ, 800esUU.

O,E[HOCOCTHBHLIE MpeayiokeHUsT — OIHU U3 ca-
MbIX MHTEPECHLIX U B TO XK€ BpeMs CIIOPDHBIX
KOHCTPYKIIMII B CMHTaKCUCE COBPEMEHHOIO pyC-
CKOTO SI3bIKa.

Cama mpupopa u knaccudukanmusi TakKux CUH-
TaKCMUECKMX KOHCTPYKIIMIT pacCMOTpeHa B HaCTO-
sitee BpeMs B OCTaTOYHOM CTeleHn, XOTS 1 OCTa-
eTCs HeCKOJIbKO He pellleHHbIX OJHO3HAaYHO BO-
npocoB. OgHAKO MeTOMKA MperofaBaHus mpe/ -
cTaBjsieT cob6O¥ MMPOKOoe ToJe sl U3ydeHus. B
COBPEMEHHO} UIKOJIbHOJ TIpaMMaTHUKe BcCe elle
TpebyeTcsl BbIpaboTKa eIMHOTO MOIX0a K obyue-
HUIO SIBJ€HMSIM OLHOCOCTAaBHOCTM M aJamnTaluu
HayYHbIX KOHIEIIINI 1151 06yYeHMST ITKOJIbHUKOB.

B.B. BuHOrpazoB BbIAEISUT Cpey OJHOCOCTAaB-
HBIX HEeOIpeaeeéHHO-INYHbIe, 0600IEHHO-TNY-
Hble, 6e3/MuHble, MHOUHUTUBHbIE, HOMUHATUB-
Hble. VIMeHHO Ha 3Ty KJIaccuduUKauyio Mbl OIIMpa-
JIUCh B XOZe paboThl Haf TEKCTaMM BOMEBUIEN
A.TI. YexoBa.

Cpenu aHanM3MpyeMbIX BOJEeBUIelt OOHapy-
>KeHbl HeolpeAeNeHHO-INYHble MpeoKeHNs,
Hampumep:

1. [louepsiM OYeHb MOHPABWIOCH, OCOOEHHO
PO KJIOTIOB, $1 3Ke TMPOYUTAaI U pa3opBall.

2. TlompaBnsieT XUTETKY.

3. Bmpouewm (morsiszes Ha yachel), BBUAY He-
IoCTaTKa BpeMeHM, He CTaHeM OTKJIOHSTbCS OT
npenmeTa JeKIUn.

4. Byaem npoaomKarhb.

5. 3amesaer.

Cpenyt aHanmM3MpyeMbIX BOJeBUIel Mbl HAILJIN
crenyone 06006IeHHO-INYHbIE TPeII0KEeHMS :

1. Tam nomamT U 3aKyCKN.

[TpuHecau pycckoe MaMIaHCKoe...

Y MeHs onmuIIYT UMeHue!

A ellle XOTSIT, UYTOOBI 51 6bUT XJIaTHOKPOBEH !
[Tocnanu 3a pyCCKUM IIaMIIaHCKUM.

(2 YN OS Y (]

Cpenv 06HapY>)KeHHBIX HAMY 6€3TMYHBIX ITpef -
JIOXKEHMI1 ObUIN:

1. JKeHe mMoeii 66110 TIPEIJI0KEHO, UTOOBI S C
6J1arOTBOPUTEIBHOIO LIEJTBI0 IIPOYET 3/1ECH KAKYIO-
HUOYIb TIOMYJISIPHYIO JIEKITHUIO.

2. JocagHo.

3. U moxkanoBaTbCs HEKOMY, Jlaske IJaKaTb
X0ueTcsl...

4. JKuso.

Takke B TEKCTaX copepskaTcs MHQUHUTUBHbBIE
IIpeI0KeHns, HallpyuMep:

1. He Becbh ke BeK IUIaKaTh 4 Tpayp HOCUTD.

2. Bpocuth BCcé u OGexkaThb 6e3 OINISOKMA...
Kypa?

3. Het, BUAHO VX U BIIpaBAy NPULETCS YATU
B MOHACTBIDb...

Y HOMMHATUBHbBIE ITPeAJI0KEHNST:

1. Y Hac gaxke B pOSI/iM KJIOIIBI...

2. Cemb!

3. Xpwuctoc ¢ Bamu!

B 0co6yi0 KaTeropuio Mbl BHIHEC/IM CJIOXKHbIE
IIpeaIosKeHNsI, B COCTaBe KOTOPBIX €CTb OHO WU
HEeCKOJIbKO MPOCTBIX OJHOCOCTABHbBIX IpejIoxKe-
HUIA:

1. Beab BCE paBHO, KaK HI AN, a 6€3 TTepCu/I-
CKOTrO ITOPOIIIKA He 000TUC.

B maHHOM ciryyae Mbl BUIMM TPU OJHOCOCTAaB-
HBIX ITpeIJIOKeHMS :

Benb Bce paBHO — 3TO 6€3/IMUHOE OLHOCOCTAB-
Hoe;

Kak He nuim — 060011eHHO-/IUYHOE;

Bes nmepcuickoro rmopoIika He 060 THCh — 6e3-
JINUHOe.

2. Oco6GeHHO MpOoIly BHMMAHUS Y MIPUCYTCTBY-
IOIIMX 37eCh TOCIIOf Bpauei, KOTOpble MOTYT I10-
YepIHYTb M3 MOeJ JIEKI[MM MHOTO I10JIe3HBIX CBe-
IeHWi1, TaK KaK Tabak, IOMMMO €ro BpegHbIX Jeli-
CTBMUIA, YIIOTPEOIIIETCS TaK)Ke B MEeIUITMHE.
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3Iech TOJMBKO OJHO OZHOCOCTAaBHOE IIPOCTOe
npenyoxkenue: «OcCoGEHHO TPOITY BHUMAHUS Y
MIPUCYTCTBYIOMMX 31€Ch TOCIIOA, Bpaueil» - He-
ompee/leHHO-IMYHOe.

3. Takum 06pa3oM 0Ka3aa0Ch, UTO MbI UCITEKIIA
HECKOJIbKO JIMIITHUX OJIMHOB.

B aTom npensioxkeHun ogHOCOCTaBHOE «TakuM
06pa30oM 0Ka3aj0Ch» SIBJSIETCS 6E3TMUHBIM.

[IpoBens aHa/iM3 ONHOCOCTaBHBIX IpeJJjioKe-
Huit B BojieBMIsxX A.IT. YexoBa MOKHO cJiesiaTh He-
CKOJIbKO BBIBOJIOB, KOTOpPbIe MbI IIpUBEIeM HIKe

Bo-mepBbiX, mMoOJiyueHHble JaHHblE MOXKHO
MpeJCTaBUTh B BUAE OMarpaMmsl (puUC.).

B HeonpeaeneHHO-AMYHbIe
B HomuHaTMBHbIE

B UHOMHUTUBHDBIE

B CnoxHble

B be3nnyHble

B 0606WEeHHO-TNYHbIE

Pyic. Buibpl 0HOCOCTAaBHbBIX IIPeIJIOsKeHNI

Camoi1 MHOTOUMCJIEeHHOV rpymroi (98 npeaiio-
SKEHMIA) SBJISIETCS TpyIIia HeoIllpeneleHHO-INY-
HBIX. DTO OOYCJIOBJIEHO, TIPEXIE BCErO TEM, UTO
paccMaTpMBaeMble MPOM3BENEHUs] MpeJHa3Ha-
4YeHbl 71 MOCTAHOBKM Ha ClieHe. BOoabIIMHCTBO
3TUX TIpeIJIOKeHMIT OTHOCSTCS K pemapkam. 1 3To
CKopee TIOCTeJCTBUSI >KAaHPOBOJ IIpUHA/JIEXKHO-
CTHU.

BTopoii 10 MHOrOYMCJIEHHOCTM IpYIIoii (25
penJIosKeHNI) SIBJSIETCS TPYyTIa HOMUHATUBHBIX.
B 3TOM Cityyae Mbl MOXXeM TOBOPUTH O TOM, UTO aB-
TOP UCIIOJIb30BaJl MHOTOUMC/IEHHbIE BOCK/IUIIAHUS
B KaueCTBe MHCTPYMEHTA SKCIIPeCCUBHOM OKpPacKu
peun mepcoHaxkeii. OCOGEHHO YacTO Mbl BCTpe-
JaeM Takue npemyiokeHus B peun CMMPHOBA B BO-
neBuiie «MeaBeab». 3TO TPyObIit, HecaepsKaHHbIN
yeJioBeK, KOTOPOro Bo3MyllaeT rnoseaeHue [lomo-
BOJi. U pedb ero npakTuyeCKy MOJTHOCTbIO COCTOUT
3 BOCKINIaHui. IIpy 3TOM OH TOTBKO KOHCTATH -
pyeT GakThl, MPaKTUYECKU He Jejiasi BbIBOJIOB.
CHHTaKCMYeCKM 3TO BbIpaXkaeTcsl B OJTHOCOCTAB-
HbIX HOMMUHATUBHBIX MTPeIJI0KEHUSX.

HHTepecHO Tak ke 3aMEeTUThb, UTO TPEThEN IO
MOMYJIIPHOCTU TPYIIION OKa3aauChb CIOXKHBIE

MpeIoKeHMs, TI0JTHOCThIO MJIM YaCTUUYHO COCTOS -
e "3 OJHOCOCTAaBHBIX. BaXXKHO MOAYEPKHYTb,
YTO OHM PeIKO COCTOSIT M3 OJHOCOCTABHBIX IIpej -
JIOKeHUV OGHOTrO0 Tuna. [IoToMy 4TO 3TO MOIBITKA
COKPATUTh 10 BO3SMOXXHOCTY BCe IPOMO3/IKIE CUH-
TakCU4Yeckue KOHCTPYKUMU. YexXOB CIaBUTCS
CBOe€Ji KpaTKOCThi0. OTHAKO M caM JKaHp IIpeIio-
jlaraet Hamubojiee KpaTKoe M3JIOKeHMe MbICan. U
Kak pa3 B 3TOM U ITIOMOTaeT MCI0J/Ib30BaHMe pac-
CMaTpMBaeMbIX HAMU npe,unoerMf/i.
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STUDYING THE TOPIC "SINGLE-PART SENTENCES"
IN RUSSIAN LANGUAGE LESSONS IN SECONDARY SCHOOL
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Abstract. This scientific article explores single-compound sentences in the syntax of the modern Russian lan-
guage, focusing on their classification and teaching methods.
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NCTOPHUA, APXEOJIOT U4,
PEIUTHUOBEAEHHUE

NCMAWNJIOB I'a6u6 UcmanioBuy
nmoueHT Kadenpst Vicropum Poccun, KaHI. UCT. HAyK, JOLIEHT,
Wcropuueckuii pakynbret, JlarecTaHCKMII TOCyapCTBEHHbI YHUBEPCUTET,
Poccus, r. Maxaukana

I'VCEHOB lllamcyTauH OmapoBuy
cTyneHT Kadenpsl Vicropun Poccun,
Wctopnueckuit pakynbreT, [JarecTaHCKMI roCylapCTBEHHbBIN YHUBEPCUTET,
Poccus, r. Maxaukana

TJIOBAJIN3AIINSA KAK HOBBIV BbI30B COBPEMEHHOMY MUPY

AHHomauuﬂ. B cmamuwe paccmampusaemcs 2]106(1]'1113(11411}1 eeucmopus 603HUKHOBEHUA U 0COOEHHOCMb 8 KA -
doli sexe. Tak xce cmamuws packpesleaem KAk NoJoxcumeJsibHble, mMaxK u ompuuyamesibHole CMOPOHbl MAK020 UCMO-
pudecKkozo d)eHomeHa KdK 2]106(1]1113611411}1. Bmecme ¢ mem cmamos paccmampueaem npuduHsl conpomuseJjieHus

Hakamotgarueli 60He 2100aANU3AYUOHHBIX NPOUECCOB.

Kniouesnte cnoea: 2ﬂ06a]1u30l4u}1, MpAaHCHAUUOHAIbHblE KOpnopauuu, ynpasjiiemdas 2]1060]11,43(11411}1, amanel,

conpomueJieHue, pe2uoOHaiu3m.

O,HHI/IM U3 TIepBbIX, KTO BBEJ TePMUH «II06a-
Ju3anus», 6bUT HeMelKuit ¢purocod, coumo-
JIOT I OCHOBAaTeJIb (OpMaIMOHHOr0 rmoaxona Kapn
Mapkxkc. [TaHHBI TepMUH IIpom3soLIes (OT JIATUH-
ckoro globus — map). 13 3Toro Mbl MOXeM [ieJ1aTh
BBIBO/I, UTO IJ100a/IM3alIMOHHbIE MPOLIEeCChl OXBa-
THIBAIOT MMUPOBOIi MaciiTab. O6paTuMcs K ompe-
nmenenuo Kapiaa Mapkca o MOHSTUM «IJI06aIM3a-
umst». K. Mapkc cumnrai, uro «I'mobanusamust — 9To
BO3HMUKHOBEHMeE I7100a/IbHOI KallUTaIMCTUIeCKO
CUCTEMBI TOJ, 3TUION 3amaja U Mocjaenywolilee
MpeBpalleHye YeJI0BeYecTBa B eAMHOe INI00ajb-
HOe rpaxkIaHCcKoe 0611ecTBO 6e3 KaKoro-amnbo roc-
yAapcTBa KakK TaKOBOTO». HeCOMHeHHO, MOXXHO
COIVIAaCUTHCS C JaHHBIM BBIBOAOM, TaK KaK edMHast
SKOHOMMYECKAasl CUCTeMa B MOCIeOYIONIeM IOCTe-
MeHHO 6yIeT pa3MbIBaTh BCe IPaHUIIbI, HAUMHAS C
roCyJapCTBEHHbIX, 3aKaHUYMBAS KyJIbTypPHO-3THU-
yecKkuMmu [3, c.18].

He yauBuUTENBbHO UTO NAHHBIN IPOLLECC IIPOUC-
XOIOMUT MOJ 5TUA0M 3amnaja, Tak Kak MMeHHO 3TOT
pervoH (3anamHasi EBpomna u CIIIA) saBaseTcs ca-
MO pa3sBUTOM B ITIOJIMTUYECKOM ¥ 3KOHOMMUYECKON

chepe U ecTecTBEHHO OymeT MMeThb BIMSIHME Ha
BeCh OCTAJbHOI MMP.

[TpumeyaTeabHO, YTO OOJBIIMHCTBO aBTOPOB
OTpeessioT I100anuM3aluio Kak COBPeMeHHbI
9Tall Pa3sBUTHS KaIIUTATM3Ma B YCTIOBUSIX TTOCTUH-
IyCTPUAIbHOI0, MHGOPMAIMOHHOIO O6IIeCTBa.

BepHéMcsI K BBIIIEYIIOMSIHYTBIM  MOJEISIM
CKIaABIBAaHMS T/I06aIM3alMOHHBIX IPOIECCOB, a
MMEHHO: K «eCTeCTBeHHOJ rmobammsauum». CyTh
«eCTeCTBEHHO Tiobanusalu» 3aKIivaeTcs B
MpoIiecce pacUIMpeHMs] MMUpa UYeoBeKa U KyJlb-
TYPBI U ITOC/IeAYIOIIEro 060TaleHNs ero LIeHHOCT-
HBbIX TIpeICTaB/IeHNi, eCTeCTBEHHOEe 3HAKOMCTBO
M TOCTVMKEHMe MHOroo6pasus OJHUX KYIbTYp
IPYTYUMMA.

CyTb «HacCWJIbCTBEHHOI» [2, €.66], ynpaBise-
MOt [y06anM3anyum B TOM, YTO 3TO IIOJMUTHMKA,
HarnpasJsieMasi M3BHe. XapaKTepu3yeTcs MOIUTHU-
KOV YHUBEpCAIU3aLUM TOCTUKEHMIT, UYTO (aKTu-
YyecKy MOKET 03HavyaTh HaBSI3bIBaHMe OJHUX I[€H-
HOCTe Ipyrum Hapogam. IIpumeyarenbHO TO, UTO
Mmogo6Hoe pasianueHue GopMm riaobanusanuu Io-
MOKeT 6oJiee MpeMeTHO UCCAeq0BaTh AMHAMUKY
UMBUIM3AIMOHHBIX  TMPOLIECCOB  Ha  JTarme
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mMHpopMaTU3alUy O6IIECTBA U COLIMATbHO-TIONN-
TUYECKUX TpaHCHopMaLmii.

Ecau mogBoOguUTh UTOT O TOM, YTO IIPeICTaB-
JisieT o060t ro6aamu3aliys B Tpyaax MOJIUTOIOTOB,
TO MOXXHO IMPOCJIEINUTh Cleayoliee: riodannsa-
IMST — 9TO, B IIEPBYIO OUepeb, MPOIlecc, KOTOPbIi
MPOTEKas Ha MPOTSIKEHUM BCEI UCTOPUM UeJIOBe-
yecTBa. [lToMMMO 3TOrO, ryobanusanys rmogpasy-
MeBaeT pa3MbIBaHMe IPaHMI] HAIMOHAIbHBIX TOC-
YIapCTB C MTOMOIIbIO TPAHCHALIMOHAIbHBIX aKTO-
POB MEXIYHApOOHbIX OTHOIIEHMI, SKOHOMMUYE-
CKasl MHTerpamys rocy1apcTB B MMPOBYIO KaIlluTa-
JIUCTUYECKYIO CUCTEMY, KyJIbTYpHOE B3aMMOIIPO-
HUKHOBEHME 110 BCEMY MUDY.

MO3KHO MPOCAeAuUTh I106aaM3aloOHHbIe ITPO-
Ilecchl, emnié HauuHasg C Mepuoja aHTUYHOCTMU.
Benb 3aBoeBaTesibcKe MOX0bl AsekcaHapa Make-
IOHCKOTO HOCWJIY He TOJbKO BOEHHBII XapakTep,
HO HeMaJIOBakHOe 3HaueHMe MMEeJV U TOIBITKA
COLIMOKY/IbTYPHOM YHUGUKAIIMYU TI0 CTaHAAPTaM
3anana Ha Bocrtoke, B yactHocTu Ilepcun. Cineno-
BaTeJbHO, MOKHO CMeEJIO CKa3aTh, YTO IOIMBITKA
ry106a1u3aluy IPOMUCXOIUIN eIllé C aHTUUYHOCTH,
HO 3arBO3IKO0ii ObIJIO TO, UTO OpuUILIMAIbHO IJ106a-
JM3alys, Kak TePMUH, BOIIEN B MCTOPUIO 3HAUM-
TeJqbHO TOo3ke. ClieoBaTe/IbHO, MOXKHO YTBep-
KIaTh, YTO, Kak (peHOMeEH, riobanusanyst Gblia
aKTyaJIbHa C aHTUYHOCTH.

[mobanusaumsi, Kak MCTOPUYECKU CJIOXKUB-
MIMiicsl TPOIecc, Kak HU CTPaHHO, MMEET CBOU
MIPUUMHBI BOSHUKHOBeHMS. Te U MHbIe UCCIem0-
BaTe/lM MO-Pa3sHOMY BUIOST MPUUYMHBI BOSHUKHO-
BEHMSI ITaHHOIO MCTOpuueckoro ¢eHomeHa. He-
CMOTpSI Ha 9TO, Mbl MOXXEM BBIZEIUTh OCHOBOIIO-
Jlarampoinue ¥ o6beKTUBHbIE TIPUUMHBI BOSHUKHO-
BeHMs riobanusauui [5, c.31]. VIx MbI MO>XXeM BbI-
SIBUTD, TIPOAHAIM3MPOBAB TPYIbl M3BECTHBIX HAM
CIIenMaJuCTOB. UTak, K TAKMM MMPUYMHAM MOXXHO
OTHECTHU:

e  OueHb MHTEHCUBHOE IBVKEHME TOBapOB
¥ (MHAHCOBBIX KalMTaJOB, KOTOPbIE ITPOXOMST
yepes IpaHMIbl HALMOHAJIBbHBIX TOCYZApCTB, TO
€CTh OYEBMAHAS TEHIEHLMS Pa3sBUTUSI TPAHCHa-
IMOHAJIbHOM 5KOHOMMKM, a TaKkKe CUJIbHEeNINi
POCT uMcja TpaHCHALMOHAJbHBIX KOPHOpAILNii 1
UX pa3sMepoB.

e  HeBeposITHBIN POCT MEXKITPABUTETbCTBEH-
HbIX U HeNpaBUTEJIbCTBEHHBIX OpI'aHI/I3a]_U/II‘/JI, TO
€CTh, CO3JaHMe YCJIOBUIA IJisI pasBUTUSL Ccepbl
TpaHCHALMOHANbHOM  monuTuku. Co3maHHbIe
MeXKIIPaBUTEIbCTBEHHbIE opraHmsanun u
Hayuno-nipon3sBoncTBeHHbIe 06beauueHus (HI10)
HarpaBJIeHbl Ha PelleH)e TePBOCTENEHHBIX I'yMa-
HUTAPHBIX BOIIPOCOB, a TAKOEe pelieHue MpobieM ¢

nomoinbio HITO B cBOIO oyepenb, O3HaYaeT rnepe-
Jlady 4acTy HaIMOHA/JIbHO-TOCYAAPCTBEHHOIO CY-
BepeHUTeTa TUM aKTOpaM MeKAYHApOIHBIX OT-
HOILIeHU, KOTOpble OCYIIECTBJISIIOT CBOIO TIOJIM-
TUKY Ha MEXIYHapOIHOM YpOBHe. B HacTosmimii
MOMEHT TaKuX OpTaHu3aliuii MHOTO, Hampumep,
«OOH>», «BTO», «IOHECKO», «Amnesty
International», «Greenpeace» u T.1. ToBOpSI IIpoO-
CTBIM SI3bIKOM, TIOSIBJIEHME U NTOC/IeIyIolee yeusie-
HMYe pOJIYM HATHALMOHAJIbHBIX OpPraHM3anuii Kak
peryasiTop MexayHapoJHbIX Jel.

[Mporteccsl T06anM3aIMy B HACTOSIIIEE BPeMS
MPUBOIAT KaK K MOJIOXKUTENbHBIM pe3ybTaTaM,
HampuMep, K oOoraiieHuIo KyabTyp, YCKOPEeHUI0
COIMOKY/IBTYPHOM JOMHAMUKU, K YBEJIUNUYEHUIO
obbemMa MHGOpMaLMK, MOTPEOISIeMOil UHAVUBU-
IIOM, TaK ¥ K OTpULIaTeIbHbIM, 3aK/II0YAIOIIVIMCS B
MOJaB/AeHUIM HALMOHAIbHBIX HOPM, TpaguLvii U
KYJbTYp, B pa3pylieHUM KyJIbTypPHO UIEHTUUHO-
cTu. PasauuHblie 001IeCTBA pearupyioT Ha UyKIble
M3MeHeHMUs Mo-pa3HoMy. [Iuana3oH cCONpoTuUBIe-
HMUS TIPOLIECCY CAUSIHUS KYJIbTYP OOCTATOYHO M-
POK — OT ITAaCCUBHOTO HEIIPUSITUS IIeHHOCTEN py-
I'UX KyJbTYp IO aKTUBHOTO IMPOTUBOAEICTBUS UX
pacIpocTpaHeHUIO U YTBepKaeHMIo. B pesynbTaTe
Mbl SIBJISSEMCSI CBUAETENSIMM MHOTOUYMCIEHHBIX
3THO-PEeUTUO3HbIX KOHGIVKTOB, HAIMOHAIUCTHU -
YyeCKMX HAaCTpOeHUi B TMOJUTHUKE, PErMOHATbHbBIX
dbyHIaMeHTaNbHBIX IBVDKEHUI. ITO B GOJBIION
CTeIeH) OTHOCUTCS K TPAAUIIMOHHBIM KY/JIbTypaM
KaBkasa, K WMC/IaMCKOV KyJbType, apxaMuyHbIM
KyJnbTypamM AdpuKM, HEKOTOPBIX CTpaH JlaTuH-
cKoit AMepuxu u Asuu [1, c. 3].

CrnencTBueM pasBUTUS  TI06AIM3aIMOHHbIX
MPOLIECCOB  SIBJISIETCS KpaliHe HepaBHOMEpHOe
pa3BUTKE CTPaH U PETMOHOB, UTO, B CBOIO OUepeib,
MIPMBOIOUT K OCTpeileii r106aqbHO KOHKYPEeH-
[Me 3a TaK Ha3bIBaeMoe «MeCTO ITOJ, COTHLIEM» B
yCI0BUAX robanu3saiuu [4, ¢.89]. laneko He cek-
peT, 4To [IobanM3auusi TPUBOAUT HEKOTOpPbIe
CTpaHbl K yCIEeXy U MPOIBETAHUIO, 8 HEKOTOPbHIE
CTpaHbl MO0 CTAHOBSITCS GeIHBIMMU, MO0 OCTa-
IOTCS TaKMM ke Hepas3BUTBIMU, IpeXJe BCero, B
3KOHOMMYECKOM IlJIaHe. Y MHOTMX CTPaH eCTh 3TO
TTOHMMAaHMe, U UYTOObI 06eCeYnUTh CBOEI CTpaHe
cTabuibHOE 3KOHOMMYECKOe IMpOoIlBeTaHue, ITU
CTpaHbI CTAPAIOTCS CTATh YaCThI0 MUPOBOI SJIUTHI,
KOTOpAast B YCJIOBUSIX TI06anu3anyuu OymeT MMeTh
BCe 9KOHOMMYECKMe 6j1ara. A Tak KaK JKeJIarolmx
MHOTO, TO 3TO U IOPOXAAeT OCTPYI0 KOHKYpeH-
LIMI0, U, KaK CAeACTBUE, Nake KOHMIMUKTHI.

ITogBoOOs UTOTY XOUETCS CKa3aTh, UTO [VI06aTM -
3alMsl SBJISIETCS TaHHOCTBbIO HAa CEeTOAHSIIHUIA
IleHb, HECMOTpPS Ha CWIbHOe COIPOTUBIIEHUE.
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HexkoTopble ucciaenoBaTenyu Jaxke YTBEPKAAIOT O
TOM, UTO IJI06a/IM3aLMs SIBJISIETCSI caMO coboii pa-
3YMEIOIIMMCS CTEUEHMEM MCTOPUYECKUX COObI-
TUI, CBSI3aHHBIX C OBICTPHIM Pa3BUTHEM BCETO,
BILIOTD [0 HOBBIX TEXHOJIOTUIA.

B coBpemeHHOM Mwupe Ta06aam3aiius, B CUIY
CBOEro arpeccuMBHOIO ITOTJIOLIEHMUS M CTUPAHUS
TpaHuI], BCTpeUYaeT aKTUBHOE MPOTUBOCTOSHIE B
JIAIIe BBIIIEM3/IOKEHHBIX permMoHoB Mmwupa. Ecre-
CTBEHHO, 0 6e360j1e3HEHHOM MPOTeKaHuUK Iy106a-
JM3ALNUNA U PeUM He MOXKET UATH, IOTOMY UTO roc-
yIapcTBa ¥ Hapombl IOCTEIIEHHO MOTePSIOT CBOJ
CYBEPEHUTET U CBOIO CAaMOOBITHOCTh. II03TOMY OT-
YasIHHO ¥ YIIOPHOE COTIPOTMB/IEHME I7I00an3a1nn
ons coxpaHenus «CBoero SI» umeeT palyoHasb-
HOEe 3epHO.

OIHUM U3 TPOTUBOOOPCTBYIOMINX T06ann3a-
LMI0 SIBJIEHUI 10 TIPaBy MOXKHO CUMTATh PErnoHa-
JIM3M — TIPOIeCC, KOrja KpyIHble roCyaapcTsa B
pasHbIX perMoHax CO3JAI0T OpraHmMs3anuy, B

OoJbIlIeli CTereHu MAJi1 HeAOIMYIIEeHUS pacipo-
CTpaHeHUs Tob6anm3aius B X PETVOH.
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CJIOBOJIEHIOK Annapeii bormanoBuyu
CTyIeHT Kadeapsl UICTOPUM U (PUTOJIOTUN,
Taranporckuit uHCTUTYT umeHu A.T1. UexoBa (punmain) PI'3Y (PUHX), Poccusi, r. Taranpor

Hayunwlii pykosodumev — doyeHm Kagpeopvl KOHPAUKMON02UU U HAYUOHAILHOL 6e30nacHocmu
Tazanpozckozo uHcmumyma umenu A.I1. Yexosa (¢punuana) PIroy (PUHX)
Tpanw Huxonati Anekccesuu

®OPMHNPOBAHUNE OCHOB COCJIOBHO-TIPEICTABUTEJIbHON MOHAPXUU
B ITOJIBIIIE B KOHIE XIV-XV BEKAX

AHHOmayus. B cmamee ananusupyiomcs npoyecc dezpadayuu Kopoaesckoll enacmu 6 Ilonsuie 8 nepuod co
smopoti nonosure XIV sexka do koHua XV eeka. Aemop, cKpynyne3uHo uccaedys ucmopuueckue UCmouHuKU pac-
cmampueaemozo nepuooa, mpyost 00pesoIOYUOHHbBIX U COBEMCKUX UCMOPUKO8, Nblmaemcs npocaedums npoyecc
ynadka enacmu MoHapxoe 8 ITonbckom Kopoedcmae u ux 83auMOOMHOWEHUSIX ¢ COC08UAMU. Bonvluoe sHumanue
yoensemcs aHanusy 3aKkoHoO0amesnvHol OessmeabHOCMU 8 PACCMAMpuUeaeMplli NPOMeNCYymoK 8peMeHuU, KOmopas
Kacanaco npas mMoxcHosnadcmea u pelyapcmea. Ilo pesynemamam ucciedoganus 0vln cOenau 8vi80d, Umo npu-
UUHbI yNaoka KopoJiescKoli eracmu u ynaoka aexcam Kak 8 cneyuduueckux uepmax ITonvcko2o Koposieecmea mozo
nepuooa: He 0o KOHUA yCMPAHEHHbIX NEPEXCUMKO8 YOeIbHOl Inoxu, CUJibl KPYNHbIX (heodanos — MoxcHosaadcmaa,
Mak u 6 8bIHYXCOeHHOIl noumuke pazoauu npusuiezuti u npas co CMopoHsl NOJILCKUX KOpoJieli.

Kntoueaswle cnosa: moxrosnadcmeo, wiisxma, cetim, cetimuxu, Ionsuia, ITacmet, cocnosue, SlzenioHsl, npusu-

Jiecuu.

He BCSIKOTO coMmHeHust, XIV-XV BB. B UCTOpUN

IMobCKOT TOCYAapCTBEHHOCTY O€e3 MpeyBeu-
YeHMs] MOKHO Ha3BaTb  OIIpelessiolMu.
VIMeHHO B 5TOT Ilepuof, B rOCyIapCTBe IPOUCXO-
IV TIPOIeCChI, KOTOPBIE OTIpemenuIn Ha Oymy-
e BeKa OCHOBBI YMIpaBJeHUS TOCYIapCTBOM
BIUIOTH 10 ero ucuesnosenus B XVIII Beke. ITapan-
JIleJIbHO IITM JBa IIpoliecca: IpeoposeHue ¢eo-
IanbHOM pa3gpo6ieHHOCTH UM cobupaHue IMOib-
CKMX 3eMeNib ¥ (GOpMMUPOBaHME OCHOB COCJIOBHO-
NpeAcTaBUTeNbHOM MOHAapXuu. baarogaps npuH-
I[ATIaM, 3aKpeIIEHHBIM B 3TOT Mepuo, B Oymy-
meMm OymeT co3laHa YHMKAAbHAas CHUCTeMa, He-
OOBIYHBIV (heHOMEH B MCTOPUU — TOCYAAPCTBEH-
Hoe ycTpolicTBo Peun ITocmonuToii.

PasymeeTtcs, cTosb crielduueckuii rocymap-
CTBEHHBII CTPOt chopMUPOBAJICS IO/, JeCTBUEM
HEOOBIYHBIX 06CTOSITEBCTB U cOObITHI [10, €.165].
Ho kopeHb 37eCh CTOUT MCKATh BO B3aMOOTHO-
HIEHUSIX COCJIOBUI (MAarHaTOB M LIJISIXTBI) C KOPO-
JIEBCKOJ BJACTbIO. B mpounx cTpaHax, HalIpumep,
MOCKOBCKOM KHSDKeCTBe Wiy @paHUKU aBTOPUTET
BJIACTU MOHapxa poc, a BMecTe C H/M U pOC/Iu BO3-
MOXKHOCTM Gurypsl mMoHapxa. B Ilonbie xe
Hao60POT MOXKHOBJIAAIbI (MArHaThl), a 3aTeM U
IIISIXTa TIPeBPATWIACh B TOJHBIX U Oe3pasfesib-
HBIX X0351€B cTpaHbl [15, c.7].

Onupasicb Ha pe3y/ibTaTbl U3YYEHHOIO HaMU
SIBJIEHMSI, Mbl MOXeM BBIZIEJIUTh B 3TOM IIpoLiecce
[IBa OCHOBHBIX Iepnoaa

1. o cepegunsl XV BB. IIpeo6iaganne Bia-
CTM MOXXHOBJIAACTBA U AyxoBeHCTBa. lllisgxTta u
pBILLAPCTBO 3[€eCh BBICTYIIAAM JIMIIb KakK UX MOZ-
IepXXKa, a He HeKasl CaMOCTOsITe/IbHas CUa.

2. HaumHasg c cepenuubl XV BeKa MPOUCXO-
IUT paspbiB COI03a LIISXTHI C IPYTUMU COCJIOBU-
amu [9, c¢.31].

Becbma BakHYIO pOJIb 3HAaTU B YIIpaBlIeHUU
CTPaHOI ¥ BAMSIHUSI HA KOPOJISI Mbl MOXKEM YBU-
JeTh ellle 40 paccCMaTpuBaeMoro nepuopa. Emé Bo
BpeMeHa mpasieHusi Bnagucnasa JlokoTka u Ka-
sumupa Il 3HauMTeNbHAsS YaCTb PACIIOPSKEHUN,
KOTODBIE TOJIOXKUTENIbHO BO3eiCTBOBAIN Ha IOC-
YIOapCTBEHHbBI MEXaHU3M, Yallle BCero COBMeCTHO
o6Cyskmanmch ¢ 6apoHaMu «coobiiia, ¢ X COBeTa 1
1o Bose ux» [16, c. 288]. B XIII Beke cymiecTBoOBaIM
«KOJIOKBUM», KOTOpbIe CYILIECTBEHHO BIMSIIM Ha
TIOJIMTUKY KOPOJIeil U lake BO BpeMeHa KOpoJiel,
MPUBBIKIIAS K JIEHOCTU U BCEL03BOJIEHHOCTU BO€e-
BOZbI TIOJHVMAJIM HEeIOBOJIbCTBO, KAaK 3TO ObIIO B
1352 r. c BoeBOAoI1 BopkoBuuom [7, ¢.106] IToxo-
sKasl CUTyanus 6b11a C JyXOBEHCTBOM, UTO SICHO Jie-
MoHCTpupyeT 6ymeT KceHn3sl Bapbiuku, KOTOPOTO
CcaM KOpOJib [TOBeJIes yTONUTD B peke Bucia. Bkymne
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C 9TMM DOKOBO€ 3HaueHMe MMe0 BecbMa Camo-
CTOSITeJIbHOE II0JIOKeHMEe KaXAO0M 3eMiu 1O OT-
JEeMbHOCTM - TaK Ha3blBa€MbIX BOEBOICTB [16,
c.280].

Takum o6pa3om, Ha MOMeHT cmeptu Kasu-
mupa Il Benukoro ctpaHa He IO KOHIIA MPeOI0-
Jiejla Te TIePEXUTKM, UTO Tep3a/iu ee B yJeTbHblit
nepuof. KoposeBckas BiacTh He MMesa HUKAKOM
BO3MOYXHOCTM HAWTU OMOPBI B OAHOM U3 COCJIO-
BMi1: TOpoza GbITM CJ1abbl, MOKHOBJIAZICTBO U TIpe-
JIaTbl KOHTPOJMPOBAJIM PbILIAPCTBO BILIOTH A0 Ce-
penuHbl XV Beka. Kopoiy moCcTOSHHO HaXO4WINCh
B COCTOSTHUM OaJIaHCUPOBKY ¥ HACTOPOXKEHHOCTH,
BCSTYECKM CTPABAMBASI OGHU TPYHIIMPOBKY 3HATHU C
apyrumu [9, c.241]. CtpaHa mogBepranach MocTo-
SIHHBIM Haberam ¥ HaIIeCTBUSIM, UTO ITOCTABUIIO
CTpaHy B ele 6oJjiee ySI3BMMOe IOJOkeHMe [5,
c.54].

Ho Bce-Taky OKOHUYATEIBHO MPOIIECC Pas3aoxke-
HMS MOXHO Habmoparb ¢ 70-x romoB XIV Beka.
3mech BaKHBIM COOBITMEM, KOTOPOE pasmeusio
IIyTh PasBUTUS TOCYIAPCTBA HA «JIO» U «II0CJIe»,
cTayio TipeceyeHue BeTBU IIsctoB. OTCyTCTBUME
npsiMoro HacienHuka Kasumupa III, o6pbIB mpe-
€MCTBEeHHOCTU CO34aMu AUHACTUYeCKUI KPU3UC, a
Mo33Ke BpeMs, KOT/la MO>KHOBJIaICTBO U MpesaThl,
OTNMPAsiCh Ha PBIIIAPCTBO, CMOIJIM BOCTPEOOBATDH
IJI cebsl Lieblii KOMILJIEKC IIPaB M MPUBUIETUIA.
Eme mo cBoeit cmepTy, YTOObI 06ECIIEUNTh TPOH
BEHT'epCKOMY KOPOJII0 U3 AHXYIICKOM IUHACTUN U
6e3 HapekaHMit TToAMcaTh B byme cooTBeTCTBYIO-
IIyI0 JOTOBOp, MPUIIOCh MOMTU Ha «IOAKYII»
npusunerusmu [14, c¢.128].

CoracHo goroBopy, JIIogoBUK 00513aJ1CsT He CO-
OMpaTh HUKAKUX TOJaTell «CBepX 00bIUast ¥ BOJIb-
HocTelt». BMmecTe ¢ TeM JIIomoBUK obecreuns cede
MpaBoO TMPUHSTUS JOOPOBONBHBIX JaHe CO CTO-
ponbl roponos [Monpmn. Ho gaxke Tak paspasumics
3HAMEHMTBII CIIOp MeXZAy TIPyNIMpPOBKaMU
HasisHuelt u [>kMMannToOB, KOTOPBIIA MOI IIOCTa-
BUTb CTPaHy Ha TpaHb IpaskIaHCKOi BOIHBLI. HO
MaJIOII0bCKasl 3HATh 3[eCh ofepkana Bepx, MNoJ-
nIepskaB [SKMMaMMTOB B 3TOM KOHGMIVKTE B ITePUOT,
6eckoposeBbs (1382-1384) [7, c.114].

ITo upoHuy CyabObl OOMH BBIAAIOMIUXCST KOPO-
nett Benrpuu okasascst asis [lonbim BecbMa IJIO-
XUM MpaBuTeneM. BynyiHOCTb ToCcymapcTBa, 3a-
K/IIOYAIOIYIOCSI B TBEpPAOCTM IIpaBUTENbCTBA U
06w HGUHAHCOBBIX CPeACTB, JIIOJOBUK ITPUHO-
CWJI B XXepPTBY AMHACTUM. BceM cCBOMM NOBeAeHMEM
OH TI0KAa3bIBaJI, HACKOJIBKO OH He XOYeT U He XKe-
jaet ocraBatbcs B Ilosbuie. (IToka3arenbHa ero
dbopmynupoBka Iocie KopoHanuu B [He3HO:
«IIOTbCKUI BO3AYX MHe BpenieH») [7, ¢.97].

Kak BbIpaswics OAVH U3 BbIAAIOUIMXCS MOJIb-
CKMX MCTOPUKOB I'pabeHbCKMIT: «BymIyIIHOCTD roc-
yAapCcTBa, 3aKI0YAoNyI0Cs B TBEPIOCTHU MpaBu-
TeJIbCTBA U 06MJIMM (GUHAHCOBBIX CpeCTB, JIromo-
BUK IIPMHOCUII B KePTBY AMHACTUM» [7, ¢.110]. OH
He CTpPeMUJICS CBSI3aTh 00a rocygapcTsa, He Mpo-
BoauI pedopMbl. ETo 60Jibllie MHTEpeCcoBaIu Aeaa
Benrpun. Co3maHHbI MHCTUTYT HAMECTHMYECTBA
He peman mpobsem. Haxomupiuiecs BO BlacTH
KPYITHOM 3HaJIM HAMEeCTHUKU (SIPKUI Ipumep -
3TO CcecTpa, KOTOPYI OH Ha3HAUYM/I Ha 3TOT IOCT)
JIUIITH TPaGUIY CTPAHy U YIOBIETBOPSUIMA CBOY aM-
ouyn. [IpenMyeCTBEHHO 3TO ObLIY BHIXOMAIIbI U3
Masioit ITonbliiin, KOTOpbIe Beu MOJUTUKY B YTOIY
cebe, HO BO BpeJ, 3HaTH U3 Opyrux mect [7, c.111].

Bo Bpems koposns JIrogoBuka, — nuilerT SH, — B
MTOJIbCKOM KOPOJIEBCTBE He OBLJI0O HUKAKOIO I0-
psiiKa, HUMKakoi crmpaBeniuBocTu. KoponeBckue
CTapOCThI ¥ UX 6yprrpadbl TO3BOJISIN ce6e IMOCTO-
SIHHO TpaGUTh MMYIIECTBO phIllapeif, a MarHaThbl,
KOTOpbIe 3a60TUIVICh O CBOUX COOCTBEHHBIX BBITO-
Jax M BbIrOJlaX CBOMX POACTBEHHMKOB, yBepsiu
KopoJis, 4yTo B [lonblile Bce Tak ske XOPOIIO U CITO-
KOJHO, KaK 1 BO BpemeHa Kasumupa III» [21, ¢.94].

B mormbITKe yaepskaTh 3a c0607i cpasy iBa TpOHA
JIromoBUK AHXKYICKNIA 1€/ HA Mepbl, KOTOPbIE Py-
IWJIN aBTOPUTET KOPOJIEBCKOM BJIACTU, KOTOPBIA
Tak JOJTO U MeJJIEHHO TMeCTOBAIM MpelblayIiue
npaBuTean. 31aech Hac uHTepecyerT Kommikuii
NIPUBUJIEN. OTOT JOKYMEHT [e/ICTBUTE/bHO Ipef; -
CTaBJIsIeT OO0 TIepBbIN CTyJaii, KOTaa IIpUBUIe-
MM OJ8 MarHaToB M IIpejiaTOB HOCWIM TaKoO¥
KPYIHbBIA XapakTep. Komuikuit mpuBuieit B 06-
MeH Ha IIpM3HaHue Hac/leIHIIel ero 10ub paKkTu-
YyeCcKM Jaj 3HATU IOYTH ITOJHYI0 CBOOOIY OT 00-
IIMPHOTO CITMCKA TTOBMHHOCTEN (3a HEKOTOPbIM
uckmouenmem). Kpymuole ¢eomansl Temeps ria-
TWINM OJVH HAJIOT B iBa TpoIlia C JiaHa pa3 B rof. [1o
CYTM KOPOJIb TIOTIalal B CUJIbHYIO 3aBUCUMOCTh OT
Takoro GucKaabHOrO nopsiaka [1, c.93].

ITocne cmepTn JIrogoBMKa €ro J0Yb XOTh, Kak U
ObLJIO CKa3aHO BbIle, U He 6e3 cropoB Ha Pagom-
CKOM cbe3fle 3aHsia npecTtos. C 3TOTO BpeMeHMU
HaCTynuja Bpems 30JI0TOM TUIOB IJISl IUISIXTBI.
[lariHoxa nucain: «HacTy nuio 30/10Toe BpeMs IJIst
[0JIbCKOTO MOXHOBanAcTBa Benmukoit u Masoi
IMosbii, KOTOpOE MpPaBMJIO B CTpaHe OT MMEHMU
MaJjIoJIeTHel KOpojeBbl». OHM COBEpPIIEHHO OT-
CTpaHWJIN MSITKOCEpAEeYHYIo SIaBury o Baactu [13,
c.96].

Ins1 Toro 4To6bI 06€30MacUTh CTPAHY, 3HATHIO
(MaJIOTI0JIbCKOI1) OBLJIO IPMHSITO pelleHye 3aKII0-
YUTh YHUIO C TUTOBCKUM KHs3eM fraitno. Motu-
BOM JJIS1 3TOrO CJIy>kmuja TeBTOHCKO3asl yrposa u
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JIAKOMBIi JIJIST 3HATY KyCOK B BIJIe 3eMeJTh ObIBIIIET
IpesHeit Pycu. ®eopasbl He PEMUHYJIM IIOTPEOO-
BaThb Ha IleperoBopax NoATBEPKAEeHMS CBOUX IIPaB
¥ BOJIBHOCTeH, YTO 3aCTaBWIO fraiiyio nmoamnucaThb
Tak HasbiBaemblit KopumHckuit npusuiein [15,
c.21]. Pa3ymeeTcsi, OH pa3BuBaJl, a He TOIbKO MOJ, -
TBEpXKZa/J IpaBa 3HATM: Has3HaueHMe JMI Ha
IIOJKHOCTY BO BCEX KOPOHHBIX 3eMJISIX ObIIO BO3-
MO>XXHO TOJIBKO 13 BBIXOJI1[€B 3TO MECTHOCTH, TT0-
cnabneHuss u 6e3 TOrO MaJioTO HaJjiora C JIaHa,
yIipa3gHeHMe ICTUIIMM U Hanxsopa. CTemneHb Ta-
KOJ1 BCEeO3BOJIEHHOCTY MpPUBeEJa K TParmueckum
MOC/IEeACTBUSIM, HO Y KOPOJISI HE OCTaBaJoCh BbI-
6opa. UyTsb 1o3sxe 6611 M3maH [TeTpoBCKUit MPUBU-
Jieli, KOTOPbIN pacimpsii noyiokeHus: KopumH-
CKOTO MTPUBMJIES] HACUET OTIJIaThl YCIYT 3HATU B T10-
xopax [15, c.18].
B 11ejioM 3TO TIOATBEPKIAET CIOKHOCTb MUda
O CuJie ¥ MOTYIIIeCTBE KOPOJiel U3 IMHACTuUM slren-
J0HOB. KoHeUHO, MHOTME U3 HUX GbLIM TaJTaHTIN-
BBIMM M YMHBIMMU JIIOObMM, UYTO TIpaBaa, HO UX Be-
JIMKYEe BO3MOXHOCTM YacTO MpOuUCTeKaau u3 6a-
TOCKJIOHHOCTY MarHaToB U IUISIXTHI [12, ¢.184].
YyTb 11035Ke 0 cebe 3asBUIN U MEJIKVE PhIIApH.
[MopgBepruyTsie MPOU3BOJIY MOXKHOBJIAACTBA OHU
Takke B CaMblil HEYIOOHbIVI MOMEHT Iepe] Bax-
HO¥1 GUTBOII C OpJIEHOM NOTPe6GOBAIN /IS Cebs ¢
MX TOUKM 3PEHMs CIIPaBeIIMBBIX IOCTa0IeHMIA.
TeM caMbIM B 1422 6bU1 IPUHAT YepBUHCKUIT TTPU-
BuIeii. IOKyMEHT OBOJIbHO IeTaJbHO 0OTOBapu-
BaJI IeTaJln, IIPU KOTOPBIX KPYIHbIe (heoasibl yKe
He MOIJIM TaK IPOCTO 3aHMMAaTh CyoeOHbIe TOJIK-
HOCTY, OTPAHMYUTHL IPOMU3BOJ, OCHOBAaHHBIV Ha
BOJIBHOM TPaKTOBKe 3aKkoHa [16, ¢.290].
HepoBonbHas KpynHast deonmanbHasi 3HATh B
1423 BriHYAMAA IOATIMCATh BapTCKuii cTaTyT, KO-
TOPBIIA CYIIECTBEHHO OTPAaHUYMUBA BO3MOXHOCTHU
MHCTUTYTa CTApoOCTaTa B IUIaHE CymeGHOro Ipo-
Lecca u ynpasiaeHus. Hekorzia ofHa 13 HEMHOTUX
MIPOYHBIX OIIOp KOPOJIEBCKOW BiacTu mnana [1,
c.30]. Camoe MHTepecHOe, YTO OHU 3TO CHeJalN
6e3 BeloMa KOPOJISI — €MY JIMIIb OCTaBaIOCh MIPU-
HATH cBepumBIIMiics daxr [1, c.30].
3aK/IIOUUTETbHBIM TBO3[IEM B NPaBJI€HUM T1€P-
BOTO KOpOJSI U3 AUHACTUM STre/UIOHOB CTall
Ennuno-KpakoBckuii mpuBuieit. OH Heo6GbIueH,
TaK KaK KacaeTcsl He TOJIbKO IpaB MarHaToB U
LUISIXThI, HO U OYXOBEHCTBa (TMpesaToOB). 3a BCe
npeAbIayie AecSITUIeTUsl MoJyueHHble TTPUBU-
JIeTUM TIO3BOJIMJIM CO3[aTh 3HATU MHOXECTBO TaK
Ha3bIBaeMbIX (POJIbBAPUHBIX XO3SICTB [16, €.290]
YcuiieHMe TIOJI0KeHMsT 3HaTU NIpUBeo K HeBEPO-
STHO A0 3TOTO 3KCIUIyaTalluM KpPeCTbSHCTBA.
VxyniieHue yca0BuUii JXU3HU CUJIBHO TIOBJIMSIJIO HA

YMBI KaK cpely MPOCTOHAPOAbs, TaK U MHTEJIEK-
TyaJIOB TOro BpeMeHM. TeM caMbIM Ha 3Ty MOYBY
Jieryia oMy asSPHOCTh TYCUTCKOTO OBMXeHMs B Bo-
reMun [2, c.226]. VimMeHHO T1O3TOMY TIiepef,
Ennuo-KpakoBCKMM NpUBUBEIMEM ObLT IIPUHST
BenyHcknii sgukT ipotus epecu [1, ¢.100]. Cam ke
EnnmuaoBCcKMi cbe3n 1430 3akpenusi Te IPOoIecChl
3aKperonieHns KpeCTbsIHCTBA. Takxke Sraiino, Ko-
TOpBI/i XOTeN yOpaTh apxauMyHble 3JI€MEHTBbI U
JIOJDKHOCTY B CTpaHe, GbLT BBIHYKAEH OTKAa3aThCs
OT 3TOV MAeu — Haauuye GOJIBIIOrO KOJMUYeCTBA
6eCcCMbICIEHHBIX TTOCTOB B CTpaHe JaBaJiy JIETKUIA
MCTOYHMK [0XO0Ja 3HaTU. BmecTe C TeM KOpPOJIIO
YCJIOKHUIM BO3MOXXHOCTh MOABEPTHYTh KOTO-TO
YroJIOBHOMY pa3bupateybCTBy [18, c.65].

ITocne cmepTu fraiino npecTon egBa He MOTe-
psin ero CbiH BiagyuciiaB, mo3ske Mpo3BaHHbIN Bap-
HeHUYMKOM. IIpM Takoi BCem03BOJIEHHOCTM ObLIa
chopmupoBaHa Liesass KOanuIus U3 CBETCKUX U
IyXOBHBIX in1l. Ho 611aromapst 3aCTyIIHUYECTBY 3a-
MHTEpPeCOBaHHOIO B KaHAMUAATYype ellle MaJojeT-
Hero pe6eHKa MOTYIIEeCTBEHHBIN MPUOIVKEHHbIN
draitno 36urHeBa OsecHuIKoro. Briagucias
OCTaJICsl Ha TPOHE, HO IOJ MPUCMOTPOM DEreHT-
ckoro coBera [8, c.81]. PasymeeTrcsi, MarHaThbl U
TpeJiaTbl CHOBA He MPEMMHYIM BOCIOAb30BAThCS
cBoeli BnacTblo. OHM BCSIYECKM OTCTPAHSUIM OT
BJIMSIHUSI Ha JleJla TOCYAapCTBa CpeqHIOn U MeJ-
KYI0 3HaTh, MPOAO/Kas MPUHUKATb ee JTOCTOUH-
cTBO. OHM Jaxke He MO3BOJISUIM AJISI 3TOTO COOU-
paTbCs 3HATM HA MeCTHbIe COOpaHMs, Tak Ha3bIBa-
eMbIe 3eMCKMe CeMMKIU. (3a UCKTI0UEHNEM HE0O6-
XOAMMOCTU BBECTU HOBbIE OAATH) [4, C.76].

BbIOpaHHbIi BOIIpeKU ycuanusaM MHorux Kasu-
mup IV drenoHunK, oka3aBIINUCh ITepes He3aBU/ -
HOJ aJIbTEPHATUBOM, BBIHYXIEH ObLT BbIOPATH
myTh 60pb0OBI ¢ MarHaTamu [3, ¢.526]. Ho genan on
3TO CAMBIM IIPOCTBIM ¥ BO3MOKHO eIMHCTBEHHBIM
MyTeM - MOUCKA TOAAEPXKKM Y MEJKOTO JBOPSH-
ctBa. EcTecTBeHHO, MOAKYIIAJ OH UX HOBBIMMU TIPU -
Bwiernsimu u papamu. Ocoboe 3HaueHMe 3[eCh
umeeT HemaBckuii cTaTyT. B HeM 3aKpenisyinch u
pacumMpsiuCh 3a NMIISIXTONM Psifi TIpaB U MpUBUIIe-
r'uit, JapoBaHHbIe TMPEAbIAYIIMMY MOHApXamu U
COCTOSIBILIME B OCHOBHOM BO BIMSHUM Ha 06/1aCTh
caMoyIlpaB/ieHUs psiia BOEBOACTB, B IOJHOJ ra-
paHTUM MMeHMIT OT KOHPMCKAIUY He TI0 Cyay U B
obemanme, 4YTO He OYAET MOKYIIEHUS Ha JIMUHYIO
CBOOOAY; MapOBaIMCh TaKXKe «HEKOTOPbIe HOBBIE
BOJIBHOCTM U TIPEPOTaTUBbI», IPeIOCTaBJSIBIINE
IJIIXeTCTBY IIPaBO Ha 3aKOHOLATEIbHYI0 MHULIY -
atusy [1, c.99]. B ganbHelmemM HU OJHO BHECEH-
HOE MpeJJIo’KeHe He MOTJIO OBbITh M3JaHO «B CUITY
JIUIIb YACTHBIX COBETOB», 6€3 JOJTr0ro n3yueHus B
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3eMCKuX o61yuHaxX. Co3bIB OMOTUEHMS (TTOCTIONM-
TOTO PYIIEHMST) ¥ CO0p HAIOTOB MOJJIEKAIN COTJIa-
CHUIO NISIXTHI. [IJ151 TpMMeHeHMs 3TUX IpaB Co3M4a-
BaJIMCh CEIMMKM, 3aK/JouaBiive B cebGe BCIO
IUISIXTY KaskAOTO OTAEeIbHOTO BOEBOICTBA IIOTO-
JIOBHO [1, c.101].

[MoppepsxxmuBaTh NOXOXUI Kypc HaclegHUK Ka-
sumupa-4dH Onb6paxT. Joyiro konebssich, IH Ob-
OpaxT MOCTYIIUIICSI CO CBOEJT TOPAOCTDBIO U CBOVIMMU
SKeJIaHUSMU BUIETh CeOsl B POJIU CUITBHOTO MO-
Hapxa ¥ BbIHYKIEH ObLI JIJIST CBOEI IMOMYISIPHOCTU
cpeay NUISIXThI (KOTOpasi, Kak CKa3aHO BbIIlIe, yiKe
CTajla CaMOCTOSTENbHOM CUJION) IOAKYIUTb UX
HOBOI1 Uepenoii MpuUBUIETUii U OApOB, KOTOpbIE
ObUIM TIOKajoBaHbl B IleTpokoBckoMm CraTyTte
(1496 t.) [6, c.51]. DTOT CcTaTyT, 06'bEIMHUBIINIA
MIpUBWIErMHK, NapoBaHHble B 1454 r. B Hemage,
obecreunBaj, IJIaBHBIM 00Opa3oM, MHTEPECHI
IIISIXTHI B yIep6 IpyruM cocioBusiM. Kpome moj-
TBEPKAEHMSI MPEKHMUX BOJBHOCTEN, OH, obecrte-
YylBasi BbITOAHbIE SKOHOMMUECKNE YCIOBUS, TOJ -
HSUT IIUISIXTY MaTepuaibHO ¥ 060CHOBAN ee Gosiee
BBICOKMII CTATyC B CpaBHEHUM C MeUIaHCTBOM M
KpPeCTbSIHCTBOM. [IpnobpeTeHust yCTbeB Bucibl u
IIaHbCKOTO (JaHIIMICKOTO) IOpa, JIETKOCTh CIIjIaBa
T10 peKe U BBITOHOTO CObITA IMTPOAYKTOB MOBIMSLIA
Ha BO3BbIllIeHME 1LIEHHOCTU 3eMJIM U BbI3Baja B
LUISIXTE yBlIeYeHue 3emienenuem [11, c.84].

TakuM o6pasom, B TeueHe XIV-XV BeKOB ObLI
MOJTHOCTBI0 ChOpPMUPOBAH KOMILIEKC ITPaB U CBO-
601 IS IUISXTbI, KOTOPBIN B 6ymylneM IpeBpa-
TUTb [TonbCcKkO-JINTOBCKOE TOCcymapcTBo B Peub [1o-
crionutyio [17, ¢.78]. IIponecc, Kak Mbl BUAUM, C
KOHIIA GbUT HEOOPATMMBIM M YaCTO MCXOOUIIO He
TOJBKO crhelnuuuyeckux ocobeHHocTeir Iosb-
CKOTO TOCYyJlapCTBa TO 3TOXU, HO U He [0 KOHIIA
yCTpaHEeHHBIX TTePEeKUTKOB (heomambHO STOXMU.
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FORMATION OF THE FOUNDATIONS OF THE ESTATE-REPRESENTATIVE
MONARCHY IN POLAND IN THE LATE XIV-XV CENTURIES

Abstract. The article analyzes the process of degradation of the royal power in Poland in the period from the
second half of the XIV century to the end of the XV century. The author, scrupulously examining the historical
sources of the period under consideration, the works of pre-revolutionary and Soviet historians, tries to trace the
process of the decline of the power of the monarchs in the Polish kingdom and their relationship with the estates.
Much attention is paid to the analysis of legislative activity in the period under consideration, which concerned the
right of ownership and knighthood. According to the results of the study, it was concluded that the reasons for the
decline of royal power and decline lie both in the specific features of the Polish kingdom of that period: the remnants
of the appanage era, the power of large feudal lords, and in the forced policy of distributing privileges and rights on

the part of the Polish kings.

Keywords: mayoralty, gentry, Sejm, sejmiks, Poland, Piasts, estate, Jagiellons, privileges.
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OBYUYEHUE OETEM 5-6 KJIACCOB ITEM3AKHON YKUBOIIMCU

AHHOmMayus. /laHHas HayuyHas cmamosi 00cyxoaem 6aiHOCMyb 8KII0UEHUS 00YUeHUs Neli3aMcHOll HUGonucu 8
npozpammy 0as demeii 5-6 knaccos. Aemop noduepkusaiom, umo makoe obyueHue cnocobcmeyem scmemuue-
cKomy pazeumuio demeti U popMUPOBAHUIO UX XYOOHECBEHHO020 8KYCA. YPOKU Neli3axcHOl #Usonucu Nomozarnm
demsim paszsueams HAGIOAmMeNbHOCMb, HAX00UMb Kpacomy 6 npupode, NOHUMAMb pa3Hoobpasue Gopm U Kpa-
COK, a Make UCnoJb308ams HAmMypy ons nepedauu eneuamsueHudl u amoyuti. Knouessimu acnekmamu paéomel
ABAOMCS pa3sumue yyscmea npekpacHozo, ymeHus eudems kpacomy u Hedocmamiku, a makie passumue camo-
CMosIMeIbHOCMU 8 NJIAHUPOBAHUU U 8bl6ope xydoxceCmeeHHbIX Mamepuanos. Cmamess maxxce noduepkusdaem
8ANCHOCMB J1H068U K npupode u co3daxue ycnosuli 0711 HA6a0eHUs, CPABHEHUS U AHANU3A OKPYHAruiez0 Mupa.
Podumenu uepaiom eaxcHyio poJib 8 noddepiKe U CMUMYIUPOBAHUU UHMepeca demell K meopuecmay.

Knioueesie cnoea: netizarcHdas HUBONUCY, demu 5-6 KJaccos, acmemuvyeckoe passumue, xyaomecmeeHHblﬁ
B6KYC, Ha6ﬂioaam€ﬂbHOCmb, Kpacoma npupoabl, XyaOJfCeCmGQHHble mamepuassl, CamMoCmMosmeslbHoOCMs, 71106060 K

npupode, podumesbckas noddepika.

Heo6xo,uMMOCTb 00yJeHUs eTeil 5-6 KaaccoB
Meii3akKHOJ JKMBOIMMCH, TaK KaK 3TO He0OXO0-
OVIMO [OJIS1 5CTETUYECKOTO Pa3BUTUS JleTeil U [JIs
dbopmupoBaHUs UX XYyIOXXECTBEHHOro BKyca. Ha
YpPOKe [eTu y4yaTcs BUIETbh KPacoTy IPUPOAHI,
HaXOJIUTh €€ B KaxkAOM Tieli3ake, BUAETh, KakK Xy-
IOXHUKM MepenalT pasHoobpasue ¢GopM U Kpa-
COK TIPUPO/IbI, UCIIOIb3YSI IIPUEMBI PAOOTHI C Kpac-
KaMu. B mpoiiecce paboThl HaJ KAPTUHOI Y JeTeil
pa3BMUBAETCS UyBCTBO MPEKPACHOTO, BOCTIUTHIBA-
eTcsl yMeHue BUAETh KpacoTy OKpYXalollero
mupa. [leTu yuatcst paboTaTh ¢ HaTypbl. Ha ypoke
JeTU y4yaTcsl HaxOIUTb KPacoTy NPUPOIBI B TOM,
YTO OHU BUIST BOKPYT, yUaTCsS BUAETh, 3aMeuaTh,
yyBCTBOBaTh. [Ipy paboTe Hanm KapTMHAMU IETU
y4aTcs UCIIOIb30BaTh HATYPY IJISI [lepeaun BIie-
yaTJAeHUii 0 MPUpPoJie, IepenaBaTh e€ pasHoobpa-
31e, KpacoTy. YPOK YUUT AeTell BUAETb HE TOIbKO
KpacoTy, HO U HeJIOCTAaTKu, AedeKTbl. ITO pa3Bu-
BaeT y HUX HaAbOJII0IaTeIbHOCTh, BOCIIUTHIBAET 3C-
TEeTUYECKUIA BKYC.

B mporecce paboTsl Haf, KAPTUHOI IEeTU OBJIa-
eBaloT CeNyIOUMMU YMEHUSIMU

—  yMeHMe paboTaTh C HATYPHI;

—  yMeHMe BUIETh KPacoTy B OKpYKalomeii
MIpUpPO/IE;

—  yYMeHUS CaMOCTOSITeJTbHO  COCTaBJISITh
TJIaH paboThl;

—  TpaBWIbHO BBIGMPATb XYIOOKECTBEHHbBIE
MaTepyabl.

It TOrO, UTOOBI IeTH yMeIU BUOETb KPacoTy
OKpY)KaoIeii MPUPOAbI, HEOOXOOUMO MPUBUTH
1M T1060Bb K MIpupoae. VI He BaXKHO, B KAKOM BO3-
pacTe JeTH HAuHYT 3TO JOejaTh. BakHO JaTh UM
BO3MOXHOCTb IIOHSTh KpPacoOTy OKpPYsKaloIero
Mupa.

[J1s1 3TOTO HY>KHO CO3[aTh YCIOBUS, YTOOBI pe-
OGEHOK MOT HAOJIIOATh, CPABHUBATD, AHATU3UPO-
BaTh. KaKk TOJIBKO Y JeTeil MOSBISIETCS MHTEpeC K
TBOPYECTBY, OHM HOJDKHBI OBITh HAIIpaBJIeHbI Ha
cosgaHue KapTuH. JIydiie BCero, ecam K STOMY
MIPOIIECCY AeTel MOATOIKHYT POIUTEIN, a He YUU-
Tenst. OHM MOTYT TTIOMOYb B BBHIOOpE HATypbI IJISt
OyIyIIMX KapTUH, ITIOMOYb ¢ KoMIosuueit. Ho He
CTOUT HaBS3bIBATh PEOEHKY CBOIO TOUKY 3peHUS,
BeJlb OH CaM JI0/DKEH BbIOpATh CIOSKET M MaTepuai,
C KOTOPBIM eMy OYIeT MHTEPECHO PaboTaTh.
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TEACHING CHILDREN OF GRADES 5-6 LANDSCAPE PAINTING

Abstract. This scientific article discusses the importance of including landscape painting education in the cur-
riculum for children in grades 5-6. The author emphasizes that such training contributes to the aesthetic develop-
ment of children and the formation of their artistic taste. Landscape painting lessons help children develop obser-
vation skills, find beauty in nature, understand the variety of shapes and colors, and also use nature to convey
impressions and emotions. The key aspects of the work are the development of a sense of beauty, the ability to see
beauty and flaws, as well as the development of independence in planning and choosing artistic materials. The
article also emphasizes the importance of loving nature and creating conditions for observation, comparison and
analysis of the surrounding world. Parents play an important role in supporting and stimulating children's interest
in creativity.

Keywords: landscape painting, children of grades 5-6, aesthetic development, artistic taste, observation, beauty
of nature, art materials, independence, love of nature, parental support.
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COIIUOJIOTUS

CEPEBPSKOBA Tarbsina AnekcaHgpOBHaA
K.3.H., IOIeHT, TMXOOKeaHCKNUI rOCyapCTBEHHbI YHUBEPCUTET,
Poccus, r. XabapoBcK

COLIMAJIbHAS MHKJ/TIO3US B CMCTEME BBICHIETO OBPA30BAHUNS

AHHOmauus. B cmamoee paccMompeHsi 60npocsl UHMe2payusl UH8AIUA08, UHOCMPAHUEes U npuesxcux aiodeli
cucmemy 8bicuIe20 00pA308aHUsl, UMO HA COBPEMEHHOM IMane ABAAENC HEOMBEMAEMOL UACMbIO PaA38UMUs 00-
wecmaa, u onpedensiencs 3auHmepeco8aHHOCMbI0 8 UCNOJIb308AHUU PECYPCO8 U UX B03MONCHOCMEL.

Kniouessie cnoea: coyuaibHasa cpeaa, UHKJ1103Us, J1100U ¢ 02PAHUYEHHbIMU 803MOMHOCMAMU BaOpOSbH, UHO-
CMpaHHbsle Cmy@@Hmbl, 6es6apbepHaﬂ cpeaa, zocyaapcmeeHHaﬂ cucmema solcuiezo 06[9(1306(1H1U1.

BBeaeHMe. B HacTosiliee BpeMs akTyajbHa
MpobJieMa MHKIIIO3UM B CUCTEME BBICIIIETO 06-
pa3oBaHus 4Ji CTYAEHTOB U COTPYAHUKOB C Orpa-
HUYEHHBIMM BO3MOXHOCTSIMU 3[I0POBbSI, WUHO-
CTpPaHHbBIX CTY/IEHTOB U MpodeccopoB, TepBOKYPC-
HUKOB, aOUTYPUEHTOB U MPUEIKUX CTYIAEHTOB, C
y4eToOM Pa3Hoobpasusi 0COObIX 06pa30BaTETbHbIX
MOTpPe6HOCTEl ¥ MHAMBUIYAIbHBIX BO3MOXKHO-
creit. UTO B TOM uucC/ie SIBJSIETCSI TPUOPUTETHBIM
HampaB/ieHMeM B BY3ax, 151 maHHOM KaTeropuu
rorpeburesns. [IapUTeTHOCTh MMPaB BCeX I'PaskIaH
— 3TO OCHOBA MHTETPALMIOHHONM ITOJUTUKY JIIOA e
C OTpaHMYeHHBIMM BO3MOKHOCTSIMM 3A0DPOBbBS
(mamee OB3) B IMOJHOIEHHYIO KM3Hb OOIIECTBA,
KOTOpasi rapaHTUPOBaHa OCHOBHbBIM 3aKoHOM Poc-
curickoin ®epepanyu. COrjiaCHO CTaTUCTUUYECKUM
IaHHBIM, C KaKIbIM T'OJIOM BO BCEM MMpe BO3pac-
TaeT KOJIMYeCTBO MHBAIMIOB. «IIo nanHbpiM Dene-
panbHOTO peecTpa MHBAINAOB, IO COCTOSIHMIO Ha 1
mapra 2023 roma B Poccuiickoit ®enepauumu
HacuuThiBaeTcs: 11.19 MJIH. MHBaIMAOB, B TOM
yucie 690 Toic. geTeit-uHBaANAOB. ITo JTanbHeBO-
ctouHomy @efepaqbHOMY OKpYTY YMCIEHHOCTD
MHBaJINUAOB cocTaBiseT 499 769 uenoBek u 38 320
OeTeil MHBAJIUOO0BY.

ITocranosnenme IIpaButennctBa P®d ot
04.10.2000 r. «O HaIMOHAIBHOM AOKTpUHE 0Opa-
30BaHusT B PD», ompenensieT ey BOCIIUTAHUS U
o0yueHMsI, MyT WX OOCTVKEHUS ITOCPEICTBOM
TOCYIapCTBEHHOI OJUTUKY B 06;1aCTV 06pasoBa-
HUSI, OKMAaeMble pe3yJbTaThl Pa3BUTUSI CUCTEMBbI
obpasoBauusi Ha mepuon 2025 r.» JloKTpuHa
npegycMaTpuBaeT MHOTOOGpasye TUIIOB U BUJIOB
06pa3oBaTeIbHbIX YUPEKAEHMIA ¥ BAPUATUBHOCTD

06pa3oBaTebHBIX MPOTPaMM, 0OeCIeunBaIOUINX
MHIUBUIYAIU3AIUI0 00pa3oBaHMsl, JIMUHOCTHO-
OPMEHTUPOBAHHOE 06yUYeHMe Y BOCIIUTAHUEY.

[Tpo6ieMbl JIt0/Ie C OrpaHUMYeHHBIMM BO3MOXK-
HOCTSIMM 3I0POBbSI B 001IeCTBe Hauboiee IMOJTHO U
C pasIUYHBbIX aCeKTOB PacCMaTPUBAIUCh 3a PY-
OeKHBIMM aBTOpaMM, MpU 3TOM ObUIM paspabdo-
TaHbI ITOJIOJKEHMA II0 YIIeMJ/IIeMOMY MEHbIIMH-
ctBy (M. Onusep, C. bepHc, Moppuc, b. Xunnep,
JI. Opaigxep, I'. OHHC ” 1p).

OTedyecTBeHHbIE MCC/IeNOBATEM GOIbIE BHU-
MaHMs yIessIY IIOBCeTHEBHBIM ITpo6eMaM U Co-
MATbHBIM OCOOEHHOCTSIM SKM3HEIeSITeTbHOCTU
MHBAIUIOB. B coBeTcKuii mepuon MnpegmMeToM
M3yYeHUs ObUIM MEeIMUIIMHCKME aCIIeKThl BOCCTA-
HoButenpHoro Jedenus (KO.H. KymiotkuH u
C.B. Tapacos, JlotoBa U. I1., SAdbaposa C.III., AMu-
HoBa 3.M., Bosnruua C. 4.), coumaabHO-ObITOBOE
ycTporictBo  mHBanunoB (H.®. IeMeHTbeBa;
2.U. TanwoxuHa, A.A. CBuHuoB, O.C. AHIpeeBa,
I. W. JTaBpoBa, BunpbunHckas-byrenko M. 3., YBa-
poB H. 10., Xap6enus II1.1I., AnekceeB M.A., Mou-
ceesa K. E.), BoccTaHOB/IEHME TPYAOCIIOCOOHOCTH
B YCJOBUSIX OOILECTBEHHOTO ITPOM3BOJICTBA pas-
HbIX OTpacieii npombinuieHHocT (M.IO. Mara-
puia, M. B. Kopo6os, ®amun H.M., daxpa-
nmoBa JI. H.) u opraHu3sanioHHbIe Mepbl 110 obecrie-
YeHUIO TPyZa MHBAAUI0B Ha IPOU3BOACTBE.

ITpoGieMBbI COIMATIBHOI MHK/IIO3UM B BbIC-
meM oOpasoBaHMM. B HacTosIye BpeMs BCe
yamie MPUXOAUTHCS MPUHUMMATL TOT (aKT, UTO
YUCIO CTYLEHTOB C OTPaHMYEHHBIMM BO3MOXKHO-
CTSIMMU PacTeT U, KaK BCJIeICTBME, BOSHUKAIOT MIPO-
6J1eMbl MX COLMA/IbHOI afanTaiuu B 0011ecTBe
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ITo pe3ynbTaTaM MOHUTOPYHTA GbIIO YCTAHOB-
JIEHO, YTO B 00pPa30BaTeNbHBIX OPTaHMU3AIMSIX
BbICIIEro o6pa3oBaHMs BoCcbMU DemepasbHBIX
OKpYToB, U3 yyucaa mul ¢ OB3 ¥ MHBaNMAHOCTHIO,
o6yuatorcst 8090 CTYIEeHTOB, U3 KOTOPBIX: 681 (8%)
— C HapyueHusiMu 3penust; 274 (3%) — ¢ Hapyle-
HusAMM ciyxa; 1784 (22%) - ¢ HapyluleHueM
OIOPHO-ABUraTeJbHOTO annaparta; 2207 (27%) — ¢
comatuueckumMu 3sabosjeBaHusaMu; 44 (1%) - c
MICUXUYECKUMY 3a00/I€BAaHUSIMUA.

st 310 (38%) pecrioHAeHTOB JMarHo3 He 6bUT
yKasaH. Kak BUAHO 13 pe3y/nbTaToOB, MONABIISIO-
11ee YMCJI0 CTYAEeHTOB UMEIOT Pa3IMYHbIe COMaTH -
yecKkue 3a0601eBaHM.

B coumanbHbIX IpoeKkTax paboTa C JIOAbMMU C
OB3 oTHOCATCS K KaTEropuu CI0KHENIINX BOIIPO-
coB. OIHMM U3 MMEPBbIX CUUTAETCS afanTalms U UxX
MIPUCIOCOGIEHHOCTD K IOJHOLIEHHO JKM3HU B 06-
IIeCTBe 3/I0POBbIX CBEPCTHUKOB. BTOphIM HEMaJIO-
BOXHBIM (haKTOPOM SIBJISIETCS apXUTEKTypHas
cpe[ia B 11eJIOM, B KOTOPO¥1 OHM MOTJ/IX ObI B3aMMO-
JefiCTBOBATh JIPYT C APYrom [6].

He yunThIBaloTCsI 0COGEHHOCTM M TIOTPEOHOCTH
MHOCTPaHIIEB U IIPUE3XUX I0ael. Bce 3To Bieuer
3a co6oit 3aTpymHeHUs BO Bcex cdepax >KU3HU
JIIaHHOJ KaTeropuu rpasxkaaH.

Bo MHOTOM 3TO 3aBMUCUT HE TOJBKO OT IICUXO-
JIOTMYECKOTO BO3MeiCTBUsI 001IecTBa, (GakTOPOB
MIPUPOIHOI CpPebl, HO U OT TOTO, KaK Ieeco06-
pa3HO OpraHM30BaHa NpegMeTHO-OPMEeHTUPOBAH-
Has cpena.

Ha ocHOBaHMM MOJHSTBHIX COLMANTbHBIX BOIPO-
COB TIPOBOAMUTCS PSf, COLMAIbHBIX IPOEKTOB,
BHeJpeH}e 3aKOHOB, HA OCHOBaHMUM KOTOPBIX BCe
JIIOJM C OTPaHMYEHHBIMM BO3MOKHOCTSIMM MOTJIN
pa3BMBaThCsl, 06yUaThCsl UM paboTaTh BMeCTe CO
30POBBIMU JIIOAbMMU [4].

TocymapcTBo  urpaeT OCHOBOIIOJIATAOILYIO
poib. [lepes HUM OCTPO CTOUT BOIIPOC HE TOJIBKO O
HEOOXOIVMOCTU Ppa3BUTUSI TEOPETUUECKUX U
MPaKTUYECKUX 3HAHUIT B 06/1aCTU QYHKIIMOHUPO-
BaHMS CYObEKTOB COLMAIBHOTO ITPOEKTUPOBAHMS
IS TADMOHMYHOTO Pa3BUTHUS OOIIEeCTBA B 11€JIOM,
a Takke ¥ O COBEPLIEHCTBOBAHUM METOIMUK U TeX-
HOJIOTUI COLMAIBbHOTO MPOEKTUPOBAHUS TOCTYII-
HOI1 cpensl s rpaxaad ¢ OB3, 1 MHOCTpaHHBIX,
MHOTOPOOHUX JIIOJEN.

Kaxk Bblle 6bU10 CKa3aHo, IporpaMma TyMaH-
HOI1 cpefpbl CBsI3aHA C KOHIeNlueil pa3BUTHUS CO-
BpeMeHHbIX TOPOJIOB, X UHKEHEPHBIX, COLMAb-
HBIX ¥ TPAHCHOPTHBIX MHPPACTPYKTYP.

J1s1 3TO¥ TPyNIIBI JIFOAEl BaskHa MHPOPMATUB-
HOCTb, 6€301IaCHOCTh ¥ KOM(OPTHOCTD /IS afar-
TalMu B He3HaKomoit cpene. WHdopmanus

IOJKHA ObITh HA PasHbIX SI3bIKAX, MTOJDKHBI OBITh
MHGOPMAaIMOHHbIE Ta6GJIMUKY, CTEHIbI, KapThl.
CTyeHTbI IO/KHBI TOHMMATh, I/le OHY HAXOISTCS
B KaXXIblil IMepuom BpeMeHM M HarmpaBjieHue UX
IanbHeiilero mnepenByskeHus. JOMKHO ObIThb
obecrieueHye CBOEBPEMEHHOJi BO3MOXKHOCTU OT-
IbIXa, OKUOAHUS U JOTOJHUTENbHOTO OOCITYKI-
BaHMSI, COKpalleHe BpeMeHY U YCUIIUii Ha TI0JTy-
yeHMe Heobxoaumo nHdopmauuu [5].

OmHaKo Mpy ajanTaluy COUNYaTbHO 3HAUMMBbIX
00bEKTOB B OKPY3KaIOIllei cpefie CTOUT YUUTHIBATh
O0COGEHHOCTM PasIUUHbBIX TPYII MHBAJIUIHOCTHU.
YacTto mogo6Has mpobjiema g0 KOHIIA OCTaeTCs He-
pelIeHHOI U TOPOKAAET PSI, CI0KHOCTEI

e  OTCYyTCTBME HEOOXOAMMOro 060pyAoBa-
HUSI M apXUTEKTYPHO-TUIAHMPOBOYHBIX pPelleHMiA
30aHUI U TeppuTOpUit ojs mogeii ¢ OB3;

e  amanTUpPOBaHHbIE OOBEKTHI IJIS JIIOHAEN C
pacIIMpeHHbIMM  ITOTPEGHOCTSIMU  TIPUCIIOCO0-
JIeHbI He IMOJHOCThIO, a JIXIIb JIOKAJIbHO, UTO 3a-
TPYOHSIET UX MOJHOIIEHHOE UCIOJIb30BaHMe C VH-
KJTIO3MBHBIM HaIIPaBJIeHUEM.

e He YUUTBHIBAIOTCA IOTPEOHOCTM MHOTO-
POIHMX JIIOAEl ¥ MHOCTPAHIIEB /I afarnTalyuin B
HEe3HaKOMOI1 cpefie.

OpwueHTalusl BICIIEr0 OOpa30BaHMsI Ha BCe-
MepHOEe YIOBJETBOPEHME IMOTPeOGHOCTeN JNIL C
MHBaJIUIHOCTHIO, MHOCTPAHLIEB ¥ MHOTOPOIHUX,
BBI3bIBAET IIOBBIIIIEHHbIE TPeOGOBaHMUS K HOpMa-
TUBHO-IIPABOBOJ 6a3e, KOTopas AOJKHA obecrie-
YMBATh JOCTYII K IIOJYUYEHMIO JIIOIbMM C MHBAINI-
HOCTbI0O KAaueCTBEHHOT'O BBICIIETO 0Opa30BaHMS,
MTO3BOJIIONIETO0 UM ObITh KOHKYPEHTHO CITOCO6-
HBIMM Ha COBPEMEHHOM pbIHKe Tpyza [7].

CopepskaHye JaHHbIX JOKYMEHTOB IIpeaycMaT-
PMBAIOT CO3aHMe B 00pa30BaTe/bHBIX OPraHM3a-
LIMSIX BBICIIETO 0O0pa3s0BaHMSI HEOOXOIMMBIX CIIe-
IIMATbHBIX YCJIOBUIA, B TOM UMCJIe U CO3[aHue pe-
CYPCHBIX YU4eOHO-MEeTOAMYECKUX [IEHTPOB 10 00Y-
YEHMI0O MHBAJIUAOB, OCHOBHBIMM ILEISIMM, Oes-
TeJbHOCTY KOTOPBIX SIB/IsIeTCS popMupoBaHme Cu-
CTEMBI PeCcypcoB, 06eCIeunBaIoIIuX JOCTYITHOCTh
Y KaueCTBO BbICIIEr0 06pa30BaHMsI IJisI CTYIEHTOB
C MHBaJIMIHOCThIO. Ha COBpeMeHHOM 3Tare K Heii
MOAK/IIOUMINCD BO3MOXHOCTM I poBU3als,
IMCTAHIMOHHOTO OOYYeHMs amamnTalluy MOCpen-
CTBOM BUPTYaJIbHOV PeasibHOCTH.

B HacTosmiee BpeMsi B Poccuiickoit @enepaiinm
CYIIECTBYET 1eJIblii psif, pemepanbHbIX LieIeBbIX
MpOTrpaMM ¥ HECKOJIbKO POCCUICKMX By30B ¢u-
HaHCUPYIOTCS U3 1IeJIEBBIX CPEICTB Ha YKpeIlIeHH e
MaTepUalbHO-TEXHUYECKOI 6a3bl BhICIIErO 06pa-
30BaHMs MHBaJIUOOB. biaromapsi sTomy yBesu-
unMjacad TOpueM Jiiofeit ¢ OrpaHMYeHHBIMU
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BO3MOXHOCTSIMM 3[I0POBbSI B BhIciivie yueOHbIE
3aBeJleHMsI.

Takux BY30B HeCKOJIbKO, HO X YMUCJIO ITOCTO-
stHHO pacteT. B 2002 roxy 3To 66utM MOCKOBCKMIA
MHCTUTYT-UHTepHAT MI'TY um. baymana, HoBocu-
OUPCKUIT TOCYOAPCTBEHHbIN TEXHUYECKUIT YHU-
BEPCUTET.

[To3ke K mepeuncieHHbIM Bysam ¢ o6pasoBa-
TeJIbHBIMIM TPOTPaMMaMM [J151 MUHBAJIUIOB MO TOC-
3aKasy NpucoeanHmICsI MOCKOBCKUII TOPOJCKOM
refarormyeckuii - yausepcurtet, KpacHosipckui
TOPTOBO-3KOHOMMUYECKUIT MHCTUTYT, POCCUICKIMIA
rOCyapCTBEHHBIN IeJarormyecknii YyHUBepCUTeT
M. Tepriena (CaHkT-IleTepOypr).

Ha JanbHeM BOCTOKe ObLIM OTMeudeHbl BY3bl
[labHEBOCTOUHBIN (efepaNbHbIii YHUBEPCUTET,
TrUxX0OKeaHCKUI1 TOCYOapCTBEHHBI YHUBEPCUTET,
BnagMBOCTOKCKUIA TOCYZAapCTBEHHOM YHUBEPCU-
TeTe S5KOHOMUKU U CEPBUCA.

CaMbIM COBpeMEHHBIM ITPUMEPOB peanu3anumn
MHK/II0O3MBHOTO 06pa30oBaHmsl CAYKUT JlanmbHeBO-
CTOYHbIN (eepasbHbI/ YHUBEPCUTET.

Ha nmepenHnii 1yiaH BBIXOAST HOBeJIIME TeXHO-
Jioruu, 06ecIieunBaloIIye JOCTYIT K MMPOBBIM MH-
(dbopmanoHHO-06pa3oBaTeIbHBIM pecypcaM JIo-
ISIM ¢ JI00bIMM (opMaMy OTpaHUYEHUIT 3MOPO-
Bbsl. DTUM Tpe6GOBaHMSIM OTBevaeT ¥ MHPPaCTPYK-
Typa kamiryca JIBOY Ha 0. PycckoM, KoTopas IoJi-
HOCTBIO COOTBETCTBYET IpUHLMUIIAM Oe3bapbep-
HOI1 Cpelbl».

B TuxookeaHCKOM roCyJapCTBEHHOM YHUBEp-
cuTeTe, «pa3paboTaHbl MACIOPTa JOCTYMHOCTH, B
KOTOPBIX IIPeyCMOTPEHBI Pa3IMYHbIE MEePOIPUSI-
TUS 110 GOPMUPOBAHNIO NOCTYITHON Cpebl.

Heob6xomumbl crieliMasbHble YCIOBUS, B TOM
YyCsie ¥ CO3/IaHNe PeCYPCHbIX yueGHO-MeTouue-
CKUX LIEHTPOB IO OOYUEHUI0 MHBAIUIOB, OCHOB-
HBIMMU LIEJISIMU, OesITEIbHOCTU KOTOPBIX SIBJISIETCSI
dbopMupoBaHIEe CUCTEMBI peCypcoB, obecreunBa-
IOIMX JOCTYITHOCTb U KAYECTBO BhICIIETO 06pa3o-
BaHUS [IJII CTYJEHTOB C MHBAJIUAHOCTHIO. Tak ke
cJlelyeT y4ecTb IOTPeGHOCTM MHOCTPAHHBIX WU
MHOTOPOJHUX CTYHAEHTOB, COTPYLHUKOB IJIs CO-
IeiiCTBUS B 06ecrieueHuy AOCTYITHOCTY U TTOBbI-
IIEHMY KauecTBa BBICIIETO 0Opa30BaHUSI CTYAEH-
TOB JAHHOJ KaTeropum B By3ax P® [§].

[MonmTHKAa BhICIIET0 0OPa30BaHMS /1T MHBAIM -
JIOB OPMEHTUPYeTCS Ha MHBAIMIOB KaK COLMalIb-
HOe MEHbIIMHCTBO, OCTaBJISsl 3a TOCYyapCTBOM U
yueGHBIMM 3aBeIeHUSIMHU, a He 38 CAMUMM abUTy-
pUeHTaMM, BbIGOP 06pa3oBaTeIbHONM MPOrpaMMBbl
" MecCTa 00y4eHMs : 60JIbUIMHCTBO CYIeCTBYIOIMX
MPOrpamMm CIleliMaanu3uPoOBaHbl 10 AUArHo3y U Jio-
KaauM30BaHbl B OTHOENbHBIX pErnMoHax, UTo

CYIIECTBEHHO CY)XaeT 06pasoBaTebHbIN BBIGOD
MHBaJIUIA.

OTeyecTBeHHbIe YHUBEPCUTETHI B pasHOe
BpeMsI 1 T10 pa3HbIM IIPUUYMHAM HavagIu paboTy 1o
BBICIIIEMY OOpa30OBaHMIO [JiT MHBAJIUIOB, WHO-
CTpPaHIeB ¥ MPUOGPEeIU ITOT GeClleHHbIN OIIbIT.
HekoTopbie YHUBepCUTETBI pa3paboTanyu "Tpagu-
LIMOHHBI" HabOP MpeaIokKeHuit OJIs abUTypueH-
TOB-UHBAJINUI0B, TaKUX, KAK KOMITbIOTEpHbIE TeX-
HOJIOTMM M [u3aiiH. B Apyrux yHUBepcuTeTax
MpeJlJIOKeHMS] BapbUPYIOTCS B 3aBUCUMOCTU OT
Habopa 110 OIpeieIEeHHBIM CIIEIIMATbHOCTSIM.

AHanusupys oTedeCTBEHHBIN OIBIT, ITIOABEAEM
cienytomive UToru. Ha coBpeMeHHOM 3Tarie moJiu-
THKa TOCyJapcTBa HallpaB/ieHHa Ha MHTEerpauuio
VHBAJIMAOB B OOIIECTBEHHYIO JXM3Hb, OOHUM U3
TaKMX HAIPABIEHUI SBJISETCS MHKIIO3MBHOE 00-
pa3oBaHue. CoBpeMeHHbII POCCUICKUIA OMBIT B
9TOM HAMpaBJeHUM ellle TOJbKO 3apOsKAaeTcs.
Heo6xomymbl crieliyaabHbIe YCJIOBUS, B TOM YMCIIe
M CO3[aHMe pPEeCypCHBIX Y4eOHO-MeTOAMYECKUX
IIEHTPOB IO OOYYEHMI0 MHBAIUAOB, OCHOBHBIMMU
LIeJISIMU, NTesITeIbHOCTU KOTOPBIX SIBJsieTcs (op-
MMpPOBaHME CUCTEMBI pPeCcypcoB, oGecIeunBalo-
IIMX JOCTYITHOCTH ¥ KaUecTBO BbICIIEro o6pasoBa-
HMUS 1)1 CTYAEHTOB C MHBAAMUIHOCTBIO.
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SOCIAL INCLUSION IN THE HIGHER EDUCATION SYSTEM

Abstract. The article deals with the integration of disabled people, foreigners and newcomers into the higher
education system, which at the present stage is an integral part of the development of society, and is determined by

the interest in the use of resources and their capabilities.
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MAPKETHUHI, PEK/IIAMA, PR

A3bII'APb Erop MakcuMmoBuY
cTymeHT, Poccuiickuit yHUBEPCUTET APY>KObI HAPO/IOB,
Poccus, r. MockBa

COBPEMEHHBIE MAPKETHUHI'OBBIE KOHIEIIIINNA:
XAPAKTEPUCTUKU U ITPEMMYHIECTBA

AHHomauuﬂ. lanHas cmamos HanpaeJjieHa Ha O3HAKOMJieHUe C peaiusiMmu COBPEMEHH020 MApPpKemuHza u

moeo, HACKOJIbKO OH 8ax(teH 8 HauUlem 06L{4€Cm6€.

Knroueesie cnoea: MapKemuHe, COGPCMCHHblﬁ MapkKemuHe, xapakmepucmuku, 8UObL.

Koma OM3HeC MCIIOIb3yeT COBPEMEHHbIE Map-
KeTMHTOBbIe KOHUIEIILIMM, OH OOJ/DKEeH ITOHU-
MaTh, UTO YyCIIeX M3MepPSeTcs Ha OCHOBE CII0CO0-
HOCTU BBISICHUTDH, YETr0 XOTAT / B UeM HYXXIOaKTCsa
Oymyiiue TIOTpeOUTeN, a 3aTeM IIPeasIOKUTh
YCIYTH, YAOBJIETBOPSIONIME 3TU SKeJaHUsT /TI0-
TpeOGHOCTH.

BeinosiHeHne 3TONM 3amauM SBJSIETCS MOTUBA-
1IMei 1T BCeX MapKeTUHTOBBIX pellleHuit B 613-
Hece, a KOHEYHas IeJb — CHOeNaTh MOTPeOuTess
CYACTIMBBIM.

Ba)kHOCTh COBpPEeMEHHBIX MapKeTUHIOBbBIX
KOHIIEIIIIMIA.

CremoBaHMe aclieKTaM COBPEMEHHBIX MapKe-
TUHTOBBIX KOHIIEIIINI BHITOJTHO HE TOJIbKO ITOTpe-
OUTEeNSIM, HO U IPEeAIIPUITUSIM, 06CTYKUBAIOIIYM
1X. Bii3Hec MOKeT OLIEHUTD CBOIO eSITeIbHOCTD B
MOJIHOM MaciuTabe, 4TOObI ornpenenuTb, 3hdex-
TUBHO JIM COTPYOHMUYAIOT PasIMUHbIe OTHENbI U
CUCTEMBI, TAKVE KaK OTAeJT MPOAAK ¥ MAPKEeTUHTA,
B MOHMTOPMHTE HAHHBIX M pPe3yJbTAaTOB MapKe-
TUHTOBBIX CTPATeruii.

JTO MOJYEPKMBAET BaKHOCTh MHTETPMPOBAH-
HbIX B3aMMOOTHOIIEHMII MeXIY OTAeIaMM U CIIO-
COOGHOCTh COOMpPATh M AaHAJIU3UPOBAThH JaHHbBIE O
MOTpebuTeNnax mjas obecrieueHUs 6e3yrpeyHoro
006CTYXKMBaHUS KITMEHTOB.

IIaTh COBpeMEHHBIX MapKETHMHIOBBIX KOH-
Henumin

1. KoHuenuus nmpou3BoaCcTBa

Ipeskae uem 6M3HEC CMOXKET MPEIIOKUTD IIPO-
IYKT TIOTPe6UTENSIM, OH JOJIKEH CHavaia M3roTo-
BUTb YKa3aHHbINM NPOAYKT. DTa KOHLEMLMS OCHO-
BaHa Ha puocodum: yeM 60sIbIIIEe YETO-JTMOO ITPO-
M3BOOAUTCS, TEM MEHbIIe 3TO OOXOIUTCS

MOTPe6GUTEIISIM, U eCiv 6M3HEC MOKET IMOHSITh, KaK
MPOU3BOAUTH MPOIYKT B MAaCCOBOM MaciiTabe (Ha
(abpukax), 5TO CHMKAeT 3aTpaThl U MOJiSI HETO.
Ecu 6b1 3TY KOHIIEIIIMIO MOXKHO ObIJIO OIMCATh B
4 cyoBax, TO 9TO GbUIO ObI: YBEJIMUUTD MPUOBIID,
CHM3UTB 3aTparsl 3, ¢.217].

2. KoHueniys mpoayKkTa

Hes3aBucrvMo OT TOro, HaCKOJbKO KaueCTBEH-
HBIM SIBJIIETCSI TIPOJYKT, MTOTPEOUTENb, TIO CYTH,
B3BeIllMBAET CTOMMOCTb, HOCTYITHOCTb U 3 dex-
TUBHOCTD, IIpeXOe 4YeM IIPpMHATHL pelleHue O I10-
KyTKe MpoayKTa. Ecyiu 6M3Hec Mpou3BOINUT JOPO-
T¥ie TOBaphbl Kjacca JIIOKC, TO KOJMYECTBO MOTpe-
6uTesneit, kelalIUX TPUOOGPECTU ITOT MPOIYKT,
BO3MOXKHO, OYI€T HI3KE, UTO JIe/IaeT eT0 HUIEBbIM
MPOJYKTOM.

3. KoHuernuus rmpoiax

Vimest meyo ¢ mpolieccoM (haKTUUecKoii mpo-
Iaxky TIPOAYKTA, 9Ta KOHLIEMIMSI ITOAUEePKUBAET
BaKHOCTb MPOAAKM KaK MOKHO OOJIBIIETO KOJM-
yeCTBa MPOAYKTa, HE3aBUCUMMO OT TOTO, YAOBJIE-
TBOPSIIOTCSI JIY TIOTPEGHOCTY TTOTPEeGUTEIS UK Ka-
4yecTBO npoaykTa / ycimyru. CiegoBaHne 3TOM KOH-
LMY CaMo TI0 cebe He TTPUBOUT K AOJATOCPOY-
HBbIM OTHOILIEHUSIM C TTIOTPEOUTENSIMY, YIOBIETBO-
PEHHOCTY WIM CTAOMIIBHBIM MIPOAAkaM ITPOAYKTA.

4. MapKeTMHTOBAsI KOHIIEIIIVS

Kaxk yka3pIBajoCh paHee, MapKeTHHIOBAasI KOH-
LEMIIMSI CTABUT IIOTPEOUTEJISI B KAUeCTBE INIABHOTO
MpUoOpUTETa TIPU BeJleHun 6u3Heca. Bce MOTHBBI
IIJIST CO3aHMS IIPOAYKTA U pa3paboTKM MapKeTUH-
TOBOJ CTpaTermu Ajis 0XBaTa MOTEeHIMATbHBIX IT0-
TpebuTesell HapaBJieHbl HA YIOBJIETBOPEHNE UX
SKeJJaHWI U HYXA, B TOBBIIIEHUM UX YIOBIETBO-
PEHHOCTU. ITO MOKET MPUBECTU K TOMY, UTO
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Ou3HeC CTaHeT MPeANOYTUTENbHBIM BbIGOPOM
Cpey CBOMX KOHKYPEHTOB, ITOCKOJIbKY CTaBUT I10-
TpeGHOCTM ITOTpebuTeNel HA ITIepPBOE MECTO.

5. KoHItenuus couyajabHOro MapKeTHHTa

XOTST KOHLEMNIMS CXOXa C MapKeTMHIOBOI
KOHIIeNIMeN B OIpeleNeHU MPUOPUTETOB IO-
TpebHOCTe MOTpebuTesNis, OHA TaKKe MPU3bIBAET
MpeAIpUSTUS YYUTHIBATH 00Ilee 61aroCOCTOSTHME
MoTpe6uTeNs M 00IIecTBa B IeIOM. IIpuMepom
3TOTO MOKET CJTYSKUTD MPeINpuUsITUe, pacCMaTpu-
Baolee JKOJOTMYHBINM CII0COO6 IPOMU3BOJICTBA
CBOEI MPOAYKUMY C 1[ebI0 COKPAIIEeHUST BHIOPO-
COB YIJIEKMCJIOTO Ta3a, 0340pOBJIEHMS BO3AyXa U
VITYUIIeHNST YCIOBUIA IbIXaHUS TIOTpe6uTeeit.

ConMaabHbIii MapKEeTUMHT MOXKET YBeJIU-
YUTh NPUOBLTH OT IPOAKY TOBApOB 3a cuer [1,
¢.203]:

e  CosmaHye MPOIYKTA JOCTATOYHO MTOJIE3HO
IIJIS. YIOBJIETBOPEHMS TTOTPEOHOCTEN MOTpeduTe-
Jein.

e CocpenoToueHyue BHMMaHMS Ha 6Jaromno-
JIyYuy 06IeCTBa B LIeJIOM.

e  TloBbIIIEHNE KAUECTBA KMU3HU ITOTPEOUTE-
Jein.

CoBpeMeHHBIMY MAPKETMHTOBBIMU KOH-
HeNMsIMu ABASI0TCA [3, c.200]:

e  3Haf, KTO SIBJIIETCS BalllM LieJIeBbIM I10-
TpebuTeneM.

e N3yyeHMe M MOHMMaHME >KeJTaHUI/HYK]
MOTPeOUTE/N MOCPEACTBOM OHJIAH-B3aUMOZEl-
CTBUSL.

e Co3zaHue MPOLYKTOB, OTBEUAIOUIUX I0-
TPeGHOCTSIM 1IeJIEBOTO IOTPeOUTeIs.

e Jlumep cpeayt KOHKYPEHTOB I10 YOBJIETBO-
PEHHOCTU KJIIMEHTOB.

e  (OOGecmeueHre TOro, YTOOBI yCUIUSI OU3-
Heca MPUHOCWIU TPUOBLTH OPraHU3aIUN.

YeTpipe XapaKTEePUCTUKU MapKETUHIOBOM
KOHUeNIuu

1. OpueHTaUMA HA IOTPEOUTEIIA

MapKeTHHIOBbIIT ITPOIIeCC HAUYMHAETCS CO 3Ha-
HMUSI JKeJITaHUI KIIMEHTOB JI0 TeX IOop, IT0Ka 6M3Hec
He CMOXKeT CO3[aThb IPOIYKT WJIM TIPEeIJIOKUTD
YCIIyTy, KOTOpbIe CMOTYT YIOBJIETBOPUTH UX IT0-
Tpe6GHOCTH. Bosee cuacTaMBbIE KIMEHTbI MPUBO-
ISIT K 60J1ee BbICOKOI pubbn [1, c.64].

2. KoMI1j1eKCHBINM IMOIXO0[,

CKOOpAMHMPOBAHHOE COTPYAHUYECTBO MEKIY
pa3IMUHBIMM TIOApa3Je/eHusIiMy 61u3Heca (Map-
KEeTUHT, MPOU3BOACTBO, (GUMHAHCH U T.O.) MMEET
penraioliee 3HaueHMe IJi1 YOOBJIETBOPEHMS IIO-
TpebHOCTe KIMEeHTOB.

3. JonrocpoyHas nepcrekTusa

CosgaHue NOATOCPOUYHBIX OTHOIIIEHUE C TTOTpe-
OUTENSIMU C TIOCTOSTHHBIM OOGCTY>KMBAaHMEM U Ka-
YeCTBOM, KOTOPbIM OHM MOTYT JIOBEPSITh, OOecIIe-
YMBaeT MPUObLIb, YAEpKaHME KIMEHTOB U IpU-
BJleueHe HOBBIX KJIMEHTOB B TeueHMUe MJINTeNb-
HOTO TIepMoia BpeMeHy. ITO IIpeBpanaeT 6u3Hec
B HaIeKHbII ¥ XOPOIIO M3BECTHbIN OGPEH/I.

4. IIpuOBILHBIN 00BbEM IIPOJAK

IMosryyeHMe IpUOBUIM B TeUEHME IIUTETHHOTO
rnepuoia BpeMeHM SBJSIeTCSI KpPacCHOPEeUMBBLIM
MIPU3HAKOM TOTO, OBLIM JIM MAapKEeTVHTOBbBIE YCU-
Jiust 6M3Heca YCIeNHbIMU. Bu3HeC He TOJNbKO XO0-
YyeT YBEJIMUUTD MPUOBLIb, HO U XOUeT, YTOObI 3TO
MPOUCXOINIO TIOC/e[0BAaTeNbHO U B AOJTOCPOY-
HOJ1 ITepCHeKTUBE

Peanmsanmsa MapKeTMHIOBOM KOHIIEIILIUN.

1. [IpuHATHE OpMEHTAIIMY HA ITIOTPEeOUTe IS :

Mo cyTu, MOoTpe6GHOCTH ITOTpeduTe e onpene-
JISIOT HaIpaBjeHue aesTelbHOCTM 6u3Heca. bia-
rojgapsi MapKeTMHIOBbIM MCCIeq0BaHUSIM U MOHM -
TOPUHTY ITOBeJIeHNS TTOTPeOuUTeNIei B pekuMe OH-
JIaiiH 6M3HeC MOXeT GbITh B Kypce TeHIeHIMiT Ha
PBIHKE ¥ TTIOCTOSIHHO MEHSIIOIIMXCS BKYCOB TTOTpe-
ouTeneii.

2. ®opMmyaupoBaHUe 1eJIei:

ITocTaHOBKa 1ienei, onpenesonx, KaKuMu
IIOJKHBI OBITH OITEepaLvy C TOUKYM 3PEHUS YIOBJIe-
TBOpPEHMS TTOTPeGHOCTEl MOTpeduTeNeil, JOIKHa
OBITh IJIABHBIM IIPUOPUTETOM JJIS1 OM3HECA, CTpe-
MSIIIEroCs MOJyYaTh VIY YBEJIMUYUBATDH MPUOBLIb.
OTO TakKe O3HAyaeT, YTO TPeATIPUSATUS B 1IeJIOM
IOJKHBI paboTaTh Kak eqMHOe 11ejIoe, JaXKe C pas-
JIMUHBIMU OTAEeaMM C pa3HbIMU PYHKIIMSIMU, JIJISI
OOCTUKEHUS 3TUX 1IeJIei.

3. UuTerpanusa 6uMsHec-onepanmii:

IMocie ornpenmesieHys 1eJieil 6¥3HEC JOJIKEH I0-
BECTM IO KOHIIA ONTMMM3AIIMIO0 PasINUHBIX 6GU3-
Hec-TIoJpa3iesieHuit Wiy omepaiuii, YTobsl CO-
TPYOHUYATD U JOCTUTATh 3TUX Liesei. Kaxkaplii oT-
el ¥ paboTalonie B HEM COTPYIHUKM TOJIKHBI
TMOHMMATb TJIaBHYIO 11e/1b, KOTOPOI1 SIBJISETCS y/I0-
BJIETBOpEHME IOTpPeOHOCTE MoTpebuTeneit [1,
c.72].

IMpeumyiiecTBa MapKeTHMHTOBBIX KOHIIEII-
M.

e PacuimpeHme  BO3MOXHOCTE  TpPyHO-
YCTpOVCTBA

ITo mepe pocTa 6M3Heca, 6;1aromaps IpuBeye-
HUMIO KJIMEHTOB Ha OCHOBe IpodecCHOHaTbHbIX
YCJIYT, YAOBJETBOPSIIONINX UX MOTPEOHOCTU, UM
roTpebyeTcs HAHUMMATh 60JIbIlIe COTPYTHUKOB JIJIsI
obecrieueHNsT pacpSIIONIENCsT TesITeTbHOCTH [2,
c.117].
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e  OcCBemOMJIEHHOCTb M IIpUM3HAHME IOTpe-
OUTETBCKOTO U COLMAIBHOTO 6J1arOITOTyUMst

Korpga y moTpeburesieii geyia UayT XOpOIIO, 3TO
MIPUBOIOUT K OJIarOMOJYYMIO OOIIECTBAa B IIEJIOM.
BusHec MokeT y6enuThCSI B TOM, YTO 3TO IIPOUC-
XOIUT, OIpemnesss MHPUOPUTETbI MOTpeGHOCTeM
BHE 3aBMCUMMOCTHU OT TOTO, KaKye YCIYTY OH MOXKET
MpeIjIOKUTh CBOMM TIOTPEOUTENSIM, COBepIIeH-
CTBYSI TIPOM3BOJICTBO U OIEPALIMOHHYIO AesITelTb-
HOCTb.

e CocpemoToubTeCh Ha HAYYHOM IOAXOJE K
MBbBIIIJIEHU IO

s Toro utobbl 6M3HEC MOT CTpaTernyecKu
HaTY CI1Ioco6 MPUHECTY I0JIb3y OBIIECTBY B Iie-
JIOM, OH IO/IKEH OCHOBBIBAThCS HE TOJIBKO HA Map-
KeTMHIOBBIX MCCAeOOBAaHMAX, HO M Ha HAYYHBIX
M3bICKAHUSIX.

e  TloBbIIIEHME KAUECTBA TPOTYKIIUA

3HaHMe MNOoTpebHOCTell MOTpebuTenasT MOXKET
MTO3BOJIUTH OM3HECY (OPMMUPOBATH CBOIO MPOIYK-
I[MI0 B TIpoliecce MPOMU3BOACTBA TakKMM 0OPa30M,
yTO6BhI OHA COOTBETCTBOBA/IA OKUAAHMUIM, TEM Ca-
MBIM IIOBBIIIAS] KAYeCTBO TOTO, UYTO OHU MOTYT
MIpeIJIOKNUTh.

e  TIpuuuHa /1 AEeIOBBIX OTIepaluii

Kakoit cMbIca BecTy GM3HEC U IIpejiaraTh mpo-
IOYKTBI U YCIYTU, €C/IM YIIOMSIHYThIN GM3HeC maske
He 3HAEeT, Yero XOTAT WIM B 4YeM HYKIAITCS
joan?

e Cospaer cpeny Ijisl 3I0POBOJ KOHKypeH-
182078

PasHble 101 XOTAT/HYKIAI0TCS B Pa3sHbIX Be-
max. 3TO MO3BOJISIET HECKOIBKUM ITPEATIPUSTUSIM
(He3aBMUCMMO OT pasMepa) MpolBeTaTh B paMKax
OJTHOTO ¥ TOTO K& MapKeTMHTa, YIOBIETBOPSIS 9TU
pasanvHbIe TOTPEGHOCTH.

e  TloBbIIIEHME CTATyCA TOTPEOUTEIS

Yem 60Jblie MOTPeOUTETb TOBOJEH IPOIYK-
TaMy / yoIyramu KOMIaHUM, TeM 6oJblie OH 6y-
IeT MOKyIaTb. [TI0SIB/ISIOTCS HOBbIE IOTPEOUTEHN,
" yeM 6GoJbllle OHM TIOKYIIAI0T, TeEM B KOHEUHOM
WUTOT€ OHVM CTAHOBSITCS 11€JIEBOJ M JIOSIIBHOM ayay-
Topueit busHeca [1, c.121].

e OnTMMM3ALMS AETOBBIX U OOIIECTBEHHbIX
Henen

CoBMeCTHbIE YCU/INST B OM3HECe, MbITAIONIEMCS
TIPMBECTU CBOU 1I€JIY B COOTBETCTBME C ITOTPEOHO-
CTSIMM OOIIEeCTBa, MPUBOIAT K GOJbIeli yIoBiie-
TBOPEHHOCTH I10 BCEM HaIlPaBIEHMUSIM.

e  MapkeTMHroBas Kapbepa

Cosmanue 3(PGEKTUBHBIX  MapKETUHIOBBIX
CTpaTeruii, OCHOBaHHbIX Ha MOTPEGHOCTSIX TIOTpe-
O6uTenei, — 3TO BEPHbIN CITOCOO CAENaTh JOITYIO U
YCIIEeIIHYI0 Kapbepy B chepe MapKeTUHTa.

e  VpaBHOBeMMBAWIIAs CUIa B 00IIECTBE

Xopommnit 6u3HeC [elaeT JIOAEN CYaCTIIU-
BbIMU. UeM GOJIbIIIE JTI0/IEl CYACTIMBBI, TEM JIyUIle
CTaHOBUTCSI OOILECTBO.
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HATOPHBII Makcum AjleKcaHApOBIY
uHTepHeT-MapkeTosor, 000 «/lapcTpoii», Poccus, r. MockBa

AJITOPUTMbI PABOTbI MAPKETHHT' A
B COOMAJIbHBIX CETAX U IIONCKOBBIX CUCTEMAX.
ITPOBJIEMA PA3BUTUS OHJIAMIH-MAPKETUHTA B POCCUUA

AHHomauuﬂ. B Hacmosuiee epems dKkmueHo paseusaemecs npoaama moeapos u yciye ¢ ucnojib308aHuem mex-
Hosl02uli cemu I/IHmepHem. CoomeemcmeeHHo 07l aKmueH02z0 I’lpO@GLDKEHUH I’lpeaﬂaZGEMle ydiye u mosapoe,
Heo6x00uUMo UCNOJIb308aMb cneyuasivbHole Memodal MapkemuHea, maxkue KaK OHﬂaaH-MapKemUHZ umapkemuHe 8
COUUA/IbHbIX cemsx. Hannoe HanpasJieHue Hauaio 3ap03fcaambc;1 8 Poccuu He max aaGHO, HO yxce npemepneio
aKmMueHymn ped)opmauuio, C8A3AHHYI0 npe}fcae 8ce2o C mem, Umo HeKomopwole couudjbHosle cemu, Uacmo ucnojib3y-
emole OJs1 npO@BMJfCEHMH, cmanu 3anpeujeHsl K UCnoJib308AdHUNO 8 Poccuu. B cea3u ¢ 8biuileu310HeHHbIM asmopom
Hacmomqeli cmamsu 6bi1a npeanpw-mma nonslMKa HAy4Ho2o aHaiu3dd u Kpumuuecko2zo oCmblCiieHuUs np06fl€Mbl
anzopummos pa6omb1 MapKemuHea 8 COUUAIbHblX cemsx U NOUCKO8bIX cucmemax, a maxkie npO6Jl€M(1 passumus

OHJIaUH-MapKemuHeza 6 Poccuu.

Kntouesste cnosea: passumue mapkemuHead, OHﬂaﬁH-MapKemqu, MApPKeMuUHZ 6 COUUAJIbHbIX Cemsix, npoasu-
JEHUe moeapos u yciye, cneuyudibHbole Memodel MapkemuHeda.

MapKeTI/IHI‘ — 9TO TIpoOliecC IIJIaHMPOBAHMS,
MPOABIKEHUS U LIEHOOOpa30BaHMSI TOBAPOB,
yoiyr u ugeit. CornacHO AMepMKaHCKOI accorma-
LI MapKeTMHTa, MapKeTUHT MOKHO OTpeAeauThb
Kak TIpoliecc IIaHMPOBAHMUSI U peasn3aluy KOH-
LIenLNM, IIeHO0Opa30BaHMs, IPOIBIKEHUS U pac-
MIPOCTPaHEHUS UAel, TOBApOB U YCIYT OIS CO31a-
HUSI 0OMEHOB, KOTOpbI€ YIOBJIETBOPSIOT UHAVBU-
nIyajqbHble M OpTaHMU3alMOHHbIE LIeIN.

Tak Kak MapKeTUHT BCerJa OTKPBIT AJis1 HOBBIX
uaei 1 HoBbIX TeHaeHIui ¢ 20-X IT. BeKa 0 Cero-
OHSIIHEro OHS, M C pa3sBUTMEM TEeXHOJIOTUI Ha
MPOTSIKEHMM MHOTUX JIET M TIOCTOSTHHBIM YBeJIN-
YyeHMeM KOJIMYeCTBa MPUIOKeHUI AJisT Ccoluab-
HBIX ceTelt, Be6-caiiTOB U IPUJIOKEHMIT OIS TIOKY-
TOK, & TaK’)Ke OTPOMHOTO KOJIMUeCTBa I0Jb30BaTe-
Jleil 9TOM TeHAeHIMM, MHOTMEe KOMIIaHUM U
OpeHbI IepelymM Ha 1IudPOBOii MapKeTUHT, I10-
CKOJIBKY 11M(POBOI MapKeTUMHT — 3TO IIOIAIKa,
Ha KOTOPOI JII0AY MOTYT 3HAKOMUTBCS C aCCOPTU-
MEHTOM IIpeJijlaraeMbIX TOBAPOB U YCIYT, HE BbI-
xozs u3 qoma [5, c. 168].

ITpoiie rosops, UPPOBOI MapKETUHI — 3TO
UCIIONIb30BaHMe MIHTepHeTa, COIMAIbHbBIX CeTeit U
MOOUIBHBIX YCTPOVICTB IJIS1 CBSI3U C KJIMEHTaMMU.
OKCIIepThl 10 MaPKETUHIY U BJIaJeJbIbl OPeHI0B
CUMTAIOT, YTO LIMPPOBOI MAPKETUHT — 3TO HOBEJI-
LM CII0COO TIOHATH IIOBeIeHMe KIMeHTOB,

KOTODBIIi TTOMOXKET MPUBJIeUb KIMEHTOB OOJIbIIIE,
yeM TPaJUIIMOHHBIN 1au odaitH-MapKeTUHT, TT0-
CKOJIbKY TT0JTb30BaTeIM COIUAIbHBIX CeTell C 60JTb-
el BepOSITHOCTBIO TIPEICTABISIIOT CBOIO KU3Hb B
CBOMX KaHajdax COLMAJIbHBIX CeTel, TakuX Kak
BKoHTakTe, OGHOK/IACCHUKY U 10 HEJlaBHETO Bpe-
MEeHM HbIHE 3allpellleHHble Ha Tepputopumn Poc-
cum — NHcrarpam, ®eiicoyk u TButTep [6, €. 35].

Taxke I0Ty6 MIMPOKO UCTOMb3YeTCs Kak Cpe/-
CTBO OHJIAMiH-MapKeTUHTa [AJ1s1 IPOJBMKEHUST TO-
BapoB U YCIYT Ha Tepputopun Poccuiickoit Oene-
pauun.

[ToaToMy GpeHIbI TaKKe CO34aau yUeTHbIe 3a-
MIACK B COIMATbHBIX CETSX, UTOOBI ITOIePKUBATh
CBSI3b CO CBOMMM KJIMEHTAaMU U CIAeOUTh 3a HO-
BBIMM TEHJEHIMSIMU U TPeAIIOUTeHUSIMMU JIIOIel,
MTOCKOJIbKY OpeHbl OPMEHTUPYIOTCS Ha olpere-
JICHHBII CEeTMEeHT KJIMEHTOB sl KaKIOro Ipo-
IIYKTa B CBOEJT peKIamMe, YTOOBI ITOTYUNTh ITPEUMY-
IIeCcTBa OT 3TUX HUMPOBBIX KAHAJIOB [JI CBOUX
MOCTaBUIMKOB U  TOBBICUTh 3h(HEeKTUBHOCTH
6peHpa.

MapKeTHHT MMeeT pelIaloliee 3HaUYeHUe IJs
YIOBJIETBOPEHMS I106a/NbHBIX MOTpPeOHOCTE ve-
JIOBEUYeCTBa, U COBPEMEHHbIe MPEeAIPUSTUS WUC-
MOJIb3YIOT MapKETUHTOBYIO CTPATErnIo J1s yBeu-
YeHMs IPOAaX U NOCTVIKeHUS OPraHM3aLIOHHO
CTpaTerumn. bruto OTHOCUTEJIbHO Masno
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MHbOpMAIMM U UCCIeA0BaHUI O BO3HUKAIOIINX
M3MeHEeHMSIX B IMHAMMKe MapKeTUHTa, 0COOeHHO
B OTHOLIEHMM pPOCTa IM(PPOBOrO0 MapKeTHHIA B
Poccun. TakuM 006pasoM, 9TO MCC/IeIOBaHMUE
BIIOXHOBJIEHO TIOTBITKOM BOCIOJHUTH 3TOT IPO-
6eJ1, OTIpeeNIvB UCIO0JIb30BaHNME KaHAIOB LIMpPO-
BOTo MapkeTuHra Poccuiickumu 6peHgamu 1 Biu-
SHME WX MCIOAb30BaHUsS Ha 3G(eKTMBHOCTD
openna [1, c. 244].

1. MapKeTHMHT B IOMCKOBBIX CUCTEMAX: 3TO
MpaKTUKa MapKeTHHra 6peHaa iy IMPoLyKTa ue-
pe3 MoucKoBble cucTeMbl. Hampumep, pekiama B
Yandex, KOTOpbIi SIBASIETCS CAMbIM TTOITY/ISIPHBIM
Be6-CaiiTOM MOMCKOBOI CHCTEMBI U HauboJee ya-
CTO MCIOJIb3yeMbIM.

2. MapkeTtuHr B oonactu CMU. Ilo cytu, aTo
(bopma MapKeTHHTa, B KOTOPOIi Be6-CaiThl U ITPU-
JIO)KeHMSI COIMAIbHBIX CeTeit UCIOAb3YI0TCS B Ka-
yeCcTBe MapKeTMHTOBBIX MHCTPYyMeHTOB. C yBenu-
YeHMeM YMCJIIa MO0JIb30BaTeei COUMANbHbIX CeTel
KaXIplii TOA OpeHAbl M KOMIIAHMU JTOJDKHBI
MpOMATU Yepe3 3Ty TEHIAEHLMIO, UYTOOBI OBITh
omke K KaMeHTaMm. Hampumep, 6peHAbl Havamu
3aBOJIUTD YUeTHbIE 3aIMCH BO BCEX MPUIIOXKEHMSIX
IJI COLMANIbHBIX CceTel, Takux Kak BKOHTakTe,
OpHoknaccHuky, Kanans! Tenerpamm, Instagram,
Twitter, wiu maxke MMeTb CBOIO CTPaHUITY Ha Beb-
cajiTe, yTOOBI KJAMEHTbI MOTJIM Y3HATh OOJIbIE O
CBOMX TTPOAYKTAxX U HAMMCaTh CBOM OT3BIBbI, UTO
ITOMOJXKET OpeHIy MPMBJIeUb GOJIbIle KIMEHTOB.

3. MeguiiHbIii MapKeTUMHTI: 3TO peKJIaMHbIe
00BSIBIEHNSI, KOTOpble OTOGpakaloTCs Ha Be6-
CTPAHUIIAX M COCTOST U3 TEKCTa, M300paskKeHWUiA,
3BYKOB WJIM BUZAEO IJISI TIPUBJIEUEHUST OOJIBIIETO
BHMMaHMus Jiojei. Hanpumep, peknama Ha
YouTube, KOTOpbIit SBSIETCSI BTOPBIM IO IIOITY-
JISPHOCTY Be6-CaifTOM ITOMCKOBOJ CUCTEMBI ITOCITE
Yandex. U pekiiama B MPWIOKEHUSIX COLMATbHBIX
ceTelf, TakMxX Kak BkoHTakTe, OmHOKIaCCHUKMU,
Kanansl Tenerpamm, Instagram u Twitter.

Vi3-3a GOJIBIIOTO KOJMMYECTBA I10JIb30BaTesIeii
npuwioxkeHus: BKoHTakTe, a Takke YouTube,
OpeHIbl TOMYYMJIM BO3MOKHOCTh PAa3MeIIaTh B
HUX peKJaMy M3-3a IPOCTOThbI MCIIO/JIb30BaHMSI,
MOCKOJIbKY M0JIb30BaTeIM MOTYT TPOCTO IMPOBECTU
MajblleM BBEPX IO CTpaHMIlE, UTOOBI MepeifTu K
YYEeTHOJ 3amucy 6peHia, YTO TOMOTJIO TIPUBJIEYD
60JIbIIIE KIVEHTOB.

4. MapKeTHHT BJAMSIHUS: C U3MEHEHUSIMU B
MeTofax LM@POBOro MapKeTMHTa pas3sBUICI U
MapKeTMHT B COLIMAJbHBIX CETSAX; TTOCKOIbKY
OpeHIbl HAYaIM CJIeIOBATh TPEHY BIMUSITEIbHBIX
JIUIT U UCTIOIb30BATh UX [IJISI peKaamMbl. MapKeTUHT
BJAMSIHUSI O3HAuYaeT, UTO OpeHp, COTPYIHUYAET C

paspaboOTYMKOM COIMANBHOTO KOHTeHTa. Ilo-
CKOJIBKY Y HUX OGBIYHO 6OJTBIIIOE KOJIMYECTBO MO/ -
MUCUMKOB U ayAUTOPUII B Pa3JIMUYHBIX MPUIOKe-
HUSIX COLMAIbHBIX CETeil U Ha BeO-caliTaxX, TaKux
Kak BkonrtakTe, OgHoknaccHuku, Kananbr Tene-
rpamM, YouTube.

ITo mMepe TOro, Kak MapKeTUHI IIPOIOJDKAeT
pa3BMBATbCS ¥ HAXOOUTh HOBBIE ITYTU U METOIbI,
MG pPOBOIi MAaPKETUHT Pa3BUBAETCS C KasKIbIM I'0-
oM, oT umudposoro TeneBumeHns: B 1990-x romax
IO COIIMAJIbHBIX CETEN M MCIIOJIb30BaHMS UX BIINSI-
TenbHbIX NI B 2023 roxy [3, c. 234].

[To maHHBIM CTATUCTUKY, Y CPeTHECTATUCTIYIE-
CKMX TTOJIb30Baresieii UHTepHeTa eCTh He MeHee 3
YYeTHBIX 3aIyceit B COIMATbHBIX CETSIX, KOTOPbIe
B CpeIHEeM MCIIOIb3YI0TCS 60jiee 2 4acoB B I€Hb, a
MMOAPOCTKM — B CpegHeM 7 4acoB B AeHb. bonee
TOro, 1MQGpPOBbIE KaHa/Ibl CTAJIM HEOTHEMJIEMOI
YacThi0 KAMEeHTOB 6peHmoB. OCHOBHAS MPUUMHA,
I10 KOTOPOJi IM(PPOBOII MapKETUHT BaskeH JJIsI JII0-
6oro 6peHpa, 3aKITIOYAETCS B TOM, UTO IU(PPOBOIA
MapKeTMHT IT03BOJISIET OpeHIaM KOHKYPUPOBATh C
IPYTUMMU KOMITAaHUSIMU C OY€Hb HU3KMMMU PeKIaM-
HBIMM BI0[I3KeTaMMU.

[MosTomy BceM MpenmpUSTUSIM HAaCTOSITEIbHO
PeKOMeHAYyeTCs HauyaTh MCIOJb30BaTh M(POBHIE
KaHaJIbl IJISI MapKeTUHra IJIs1 60JIbIIEero Kojamye-
CTBa I0JIb30BaTe/Ieil M MEHbBIIMX 3aTpaT 10 CPaB-
HEHUIO C IPYTUMMU BUIAMM MapKeTHHTa.

BrnamenpiiaMm OGpeHIIOB Takke pPeKOMEHAYeTCs
MPOAaHAIM3UPOBATh TOTPEOHOCTY WU  SKeJaHUS
CBOMX KJIMEHTOB, a TakXKe M3YUUTb pasiMUHbIe
CTpaTermmu IJisl IPUBJIEYEHMS] HOBBIX K/IMEHTOB.
MapkeTosor¥ MOTYT y3HaTh, KaK MCII0Jb30BaTh
KaXkAbIii KaHaJl, Mpexkie YeM HadyaTh MCIOJIb30-
BaTh €ro JJIs CBOero MapKeTHHTra Win Aaske rmopy-
YUThb 3Ty paboTy KOMIIAaHMM, 3aHUMAIOIIENCs
IMPPOBIM MapKETUHIOM.

ABTOpPOM HaCTOSsIILel cTaTbM TakkKe paspabo-
TaHbl peKOMeHAALMM TI0 COBEPIIeHCTBOBAHUIO
MapKeTUHTOBOM HesTeJIbHOCTY TIPeATIpUSITUS Ha
OCHOBE BHEIPEHMUSI COBPEMEHHbBIX MHTEPHET-TEX-
Hosoruii [8, c. 102]:

1. Co3paHue Ha IIpegNpPUSITUYM HOBOTO CaiiTa,
KOTOpBIi B CBOEM (PYHKIIMOHAJIE MMEET 3JIEKTPOH-
HbII1 MarasyuH [Jis1 OpraHM30BaHHbBIX MTOKYIaTeei
Ha 06a3ze umMmeronierocs cajta. Cam cait Oymer
UMeTh MoAebl0 B2B 1iomaaku, KOTOpPbIii CMOT
ObI OpPraHM30BaTh KOMILIEKCHOE MH(OpPMaLVOH-
HOe U TOPTroBOe B3aMMOZelCTBME MeXIy KoMIia-
HUSMM TOCPEACTBOM 3JI€KTPOHHBIX KOMMYHMKA-
LIMOHHBIX CETell;

2. BHempeHMe HOBOTrO BUIOA IPOOBUKEHMUS
CcBOMX ToBapoB B Kutae, mocpeacTBOM
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KOHTEKCTHOJ peKJiaMbl Ha OCHOBE KUTAlCKUX T0-
MUCKOBBIX cucTeM. [TosokuTenbHast CTOpOHa Ipef -
JlaraeMoi MPOTPaMMBbl 3aKJIOYAETCS B TOM, YTO
9TO MO3BOJIUT PACIIMPUTD PHIHKY COBITA.

TakuMm o6pa3oM, BHeIpeHMe HaHHbIX Mepo-
MpUSITUI O6YIEeT COMEeCTBOBATh PAa3BUTUIO MapKe-
TUHTOBOI NesITeJIbHOCTU TIPeAIIpUsTs, yBeande-
HUIO PUOBLIN B TI0JIb3Y, & TAKKE IIOMOXKET 3aKpe-
MUTHCSI HA HOBBIX PBIHKAX, UYTO MO3BOJUT YBEJIN-
YUTb KOJMUYECTBO MOTpebMTesNeli Ha 9KCITIOPTHOM
pbIHKE.

ITocKoJIBKY OGOJIBIIMHCTBO CTPaH CEromHs I0-
CTeINeHHO BXOJAT B Cpelly MHTepHeT-MapKeTUHTa,
HEKOTOpbIE BOIPOCHI OCTAIOTCSI HepPelIeHHbIMU.
O[IHOJT U3 OCHOBHBIX ITPOGIEM SIBJISIETCS Pa3PhIB B
6oraTcTBe MeXIY PasBUTHIMM, Pa3BUBAIOIIMMUCS
¥ cJ1abopa3BUTHIMM CTpaHaMM. Pa3BuTbIe CTpaHbI,
takue Kak CoenuHeHHbie IllTaTbl AMepuKH,
ctpanbl EC, Kutait, a Takke Poccusi, BHeC/aIM 3Ha-
YKUTEeIbHBIN BKJIAJ B MUP MHTEepPHET-MapKeTUHTa,
M UX MHBECTULMM IIPUHECTM OONBIINUI HOXO..
Kpome TOro, HeCKOJIbKO pa3 MPOBOAMUINCH UCCIIe-
IOBaHMS U Pa3pabOTKM, KOTOPhIE MTO3BOJISIIOT UM
OCHAIllaTh MapKeTUMHTOBYK) I eSITEIbHOCTh 4depes
37IeKTPOHHBIE KaHAIbl HOBEMIIMMMU U CAMBIMH T1€-
penoBbiMM  MHOOPMALMOHHO-KOMMYHUKALIIOH-
HbIMU TexHosnorusimu (VIKT) [4, c. 141].

Mexny TeMm, pa3BUBAWILMECS CTPAaHbI, TaKue
Kak cTpaHbl pernoHa IOro-BoctouHoit A3umu,
Hayaix CBOe pa3BUTHE MHPOPMALMOHHBIX TEXHO-
JIOTMIT BO MHOTMX OOJACTSIX, BK/IIOYAsl JIEJIOBbIE
omnepaiuu. CucteMa o6pasoBaHusl Gblla MoJep-
HM3MPOBAaHa 33 CUET BKIKYEHMS UCCIeSOBaHWIi B
ob6nactu UKT, BBemeHMSI CTMMYJIOB [JisI BBIXO[a
npeAnpuHuMaresneii B VIHTepHeT U yaydllieHUsI
YCIIOBMIA.

OnmHako B C1abopa3sBUTHIX CTpaHAX CUTYaLVsT
He CTOJb OOHaAeXuBaromas. VM He xBataeT
CPeJCTB, OIbITA, TEXHOJOTMIT UM MHGOPMALNM O
BaXHOCTU UHTEPHET-MapKeTUHTra. JTOT YBeIUUM-
BAIOWUIICSI PaspblB MeXAY CTpaHAMM IOJDKEH
OBITb PEIINTEIbHO MCKOPEHEH, €C/IV BECh MUP XO-
YeT NPOILBETATh M JeIUTbCS OOraTCTBOM, ITOJTY-
YEeHHBIM OT BeieHUsI O3Heca yepe3 9JIEKTPOHHbIE
KaHaibl, TakMe Kak VHTepHet. [losTomy mepef
MUPOBBIMM OpTaHM3aLUSIMM, TakKMMMU Kak Bce-
MupHBIT 6aHKk u IIporpamma passutus OOH
(ITPOOH), cTosAT HeNpoCTble 3a8auM 10 YIyylle-
HMIO 3TUX YCJIOBUIA.

CrnegyomyM BaskHBIM acCleKTOM WMHTEpPHeT-
MapKeTUHTa SIBJISIeTCS AOBEPUE U YBEPEHHOCTb,
KOTOpbIE B 3HAUUTEIHHOM CTEIIEHM CBSI3aHbI C 6e3-
OTaCHOCThI0. OTCYTCTBME 6€30MMaCHOCTY SIBJISIETCSI
OCHOBHBIM MPENSITCTBUEM ISt

HIMPOKOMACIITabHOM TOProBiu B MIHTEpHETE U3-
3a MIpUCYIIei ceTu OTKphITOCTU. OTCYTCTBME GEe3-
OTIACHOCTM TIPOSIB/ISIETCS HECKOJIbKMMMU CII0CO-
6aMy, TaKMMM KaK HECAHKIVOHUPOBAHHOE MC-
M0JIb30BaHME KOPIIOPATUBHOM ceTu, Mmoaudumka-
LMS JAHHBIX TlepexBaTa MakeToB, TPaH3aKIMK OT-
MeHbl perucTpauuy, IMpocayliBaHue, O0TKa3 U
crryMHT. YTPO3bl U aTakKu Ha MHTePHEeT-TIpeanpu-
ATUS BKIOYAOT U Poccuiickue MHTeEpHET-ILIO-
mAAKK. DTU YIPO3bl U aTaku YXYOIUIUIU TPU OC-
HOBHBIX acIeKkTa 06e30MMacHOCTM, a UMEHHO KOH-
bumeHIMaMbHYI0 II€JIOCTHOCTh ¥ JOCTYITHOCTb
IaHHbIX. OTCYTCTBME 3TUX TPEX 3JIEMEHTOB BbI3bI-
BaeT HeJoBepye CO CTOPOHBI 60j1ee MIUPOKUX K-
€HTOB, BeJIyIINX JIEKTPOHHBIN O6M3HEeC.

Tem He MeHee, ObLIM ITPEAIIPUHSITHI HEKOTO-
pble HeOoOGXOaMUMbIe OeiCTBUS, YTOObI KOMITEHCHU-
pOBaTh HEAOCTATOK 6€30ITAaCHOCTY B 3JIEKTPOHHOI
KOMMepIUM, HallpuMep, BBeJleHe HOBOI BepCuu
MpOTOKoja 6 (ipv6). HOBBIN MPOTOKO OymeT Ka-
caThCsd TaKuX oOacTeif, Kak KOH(GUIEHLMAb-
HOCTb, 1[€JIOCTHOCTb JAHHBIX, HEOTKa3yeMOCTb U
BBIOOPOYHOE TIPUMEHEHME YCIYT.

Psin TpaHCHAUMOHAIBHBIX KOMIIAHUIA, TaKUX
kak NTT (dnouus), Sun, Nortel, 3 Com, yke romy-
yuiu HOBYIO Bepcuio IPv6, Torma kak Cisco u
Microsoft umeloT ee B mpototuiie. OrpaHMYeHUS
HOBOTO IIPOTOKOJIA BAPbUPYIOTCSI OT MMOTPEGHOCTH
B 60J1ee BbICOKOJ MMPOITYCKHO? CITOCOOHOCTH, a He-
KOTOpble COBpeMEeHHbIe 6eCITPOBOHbIE TTPOBaii-
Jephl He rogepxkuBator [pvé [7, c. 283].

[IpumeHenue VHTepHeTa B COBpPEMEHHOM
Ou3Hece MNPUBEIO K MHTEPAKTMBHOMY MapKe-
TUHTY. DTO OTHOCUTCSI K KOMMYHUKAIIMSIM MEXITY
TOKyTaTejieM M IPOJaBIOM, B KOTOPbIX KJIMEHT
KOHTPOJNIUPYET 00beM U TUTT MHPOPMAIUK, TIOJTY-
yaeMoi1 OT npozjasLa yepes MHrepHer. IHTepak-
TUBHbBI MapKeTUHT IIpejjiaraeT HeMejeHHbI
IOCTYT K OCHOBHOV MH(pOPMaIMu 0 TPOAyKTe, KO-
Ila 9TO HEOOXOOMMO IOTpebuTeNo. OTO TaKKe
OCBOOOXKIAaeT KOMMYHMKAIIMIO MEXKITY MapKeTo-
JIoTaMM U UX KIMeHTaMy OT OrpaHuYeHuit Tpaau-
LIMOHHBIX JIMHETHbIX OAHOCTOPOHHUX COOOLIEeHMIT
IJIE TIACCUBHOV ayJUTOPUM C MCIIOJb30BaHMEM
TPAHC/SIMY TTe4aTHOM peKaMbl.

Kpome Toro, npuMmeHeHue MHTepHeTa B Map-
KeTUHTe CO3[JaeT MHOXEeCTBO OOMEHOB; Ije IO-
TpebuTe MOTYT B3aMMOZ e/ iCTBOBATh APYT C APY-
TOM C [IOMOIIIbIO 3JIEKTPOHHO MTOUTHI, YaTa, 3J1eK-
TPOHHBIX JOCOK OOBSBIEHMUIT M KMOCKOB BUPTY-
aJbHOM peasbHOCTU. DTU 3JeKTPOHHbIE B3aMMO-
JeliCTBYS yCTAHABIMBAIOT MHHOBALIMOHHbIE OTHO-
HIeHMS MEKTY IT0b30BaTEISIMU (TIOTPEOUTENISIMMA,
MapKeToJIoTaMu u MOCTaBIKaAMM) u



AKTYyaJbHBIe UCCIeJOBAHUS ¢ 2023. N225 (155)

#”* MapkeTuHr, pexrama, PR | 100

TexHosiorueit. OH MpefoCTaBisieT UHOAUBUAYIN -
3MPOBAHHYI0 MHGOPMALNIO, OCHOBAHHYIO HAa WH-
Tepecax ¥ ypPOBHE IOHMMaHMS I0Jb30BaTeNeN, a
TaKKe TOAIepKUBAaeT MNPaKTUYeCKM HeOorpaHU-
uyeHHbIT 06MeH MHbopmalueii. Kopoue rosops,
KJIMEHTBbl CTAHOBSTCS AKTUBHBIMM YUYaCTHUKAMU
MHTEPAKTUBHOTO PBbIHKA, KOHTPOJUPYS KOJu4e-
CTBO M TUIT MH(POPMAIMK, KOTOPYK OHU ITOY-
YaloT, OAHMM LIeTUYKOM MbIlu |2, c. 195].

WHTepHeT BHec (yHIamMeHTadbHble M3MeHe-
HMS B AeJIOoBble onepauunu. UHTEpHET CIY>KUT OC-
HOBOJ1 ¥ COeIMHSIET pa3/IMUHbIE OM3HEC-TTPOLIECCHI
U JIIOJei, TaKUX KaK KJAMEeHThI M MocTaBIyKu. He-
CMOTpSI Ha TIOSIBJIEHME HOBBIX CPEeJCTB BeIeHMUS
O6u3Heca, OCHOBBI KOHKYPEHIMM OCTAIOTCS HEU3-
MeHHbIMI. TOJBKO Npu UHTerpauuu MHTepHeTa B
O0IIYI0 CTpaTermio 3Ta MOIIHAS HOBAsi TEXHOJIO-
U CTAHOBUTCSI CTOJIb JX€ MOIIHOM CHUJION IJISI
KOHKYPEHTHOTO MTpeuMYyIIeCTBa.
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THE PROBLEM OF THE DEVELOPMENT OF ONLINE MARKETING IN RUSSIA

Abstract. Currently, the sale of goods and services using Internet technologies is actively developing. Accord-
ingly, in order to actively promote the services and products offered, it is necessary to use special marketing meth-
ods, such as online marketing and social media marketing. This direction began to emerge in Russia not so long
ago, but has already undergone an active reformation, primarily due to the fact that some social networks, often
used for promotion, have become banned in Russia. In connection with the foregoing, the author of this article made
an attempt to scientific analysis and critical understanding of the problem of algorithms for the operation of mar-
keting in social networks and search engines, as well as the problem of the development of online marketing in

Russia.
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