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MATEMATHUKA

HINITNJIMHA BepoHuka BUKTopoBHa
cTyaeHTka, CeBacTOIMOIbCKUI TOCYAAPCTBEHHBIN YHUBEPCUTET, T. CeBaCTOIO/b

I DOPOBBIE OBPA3OBATEJIbHBIE PECYPCbI
HA YPOKAX MATEMATHKMU B LIKOJIE

AHHOmauus. Yicnons3osarue yuppossix 00pazo8amesbHsix pecypcos Ha ypoKax MamemamuKu no3gonsem
00BICHAMb Mamepuadn 6 6osee APKoLi, HA2AA0HOL U yenexamenvHoli popme. MHozue 06paszosamenvHble Naam-
opmol, k npumepy, LearningApps, seb-npunoxcetue cepsuca Google, nozeoistiom cnedums 3a ycnexamu yuauje-
20Cs1, MOMEHMAIbHO NPo8epsims €20 pabomy, mem campvlM IKOHOMS yPOUHOE BPEMSL.

Knioueesle cnoea: uugpossie obpazoeamenvHblie pecypcobi, UHMePHEM-Cepsucsl, UHGOPMAYUOHHbIE NPO-

2pammol.

HI/I JIJISI KOTO HE CEKPET, UTO B HACTOSIIIEE BpeMs
y 00yUYaroImuxcsl CHUKAeTCsl MHTepecC K MaTe-
MaTHKe I10 TeM WJIY MHBIM IIPUYMHAM, TJIaBHAs U3
KOTOPBIX — 3TO CJIOSKHOCTb ITPeIMETA, a YUUThIBASI
TO, YTO ITepUOTaMM IIKOJIbI YXOMSIT B IMCTAHIMOH-
HbIIT (hopMaT 06yUeHMsI, COXPaHSITh CBSI3b MEXKIY
VUEHMKOM ¥ Y4uTejeM, 3HAUMUTENbHO TpYyIHEe.
IToaToMy B HacTosiee BpeMsl BOSHUK/IA aKTyaslb-
Has mpobsieMa B MOTPEOHOCTM OOydeHMs] Ha OC-
HOBe 3 (eKTUBHBIX 06pa3oBaTeIbHbIX PeCypCoB
— uudpossix. Uro Takoe 1udpoBbie 06pasoBa-
TeJibHbIe pecypcbl? Ha Hall B3I/ — 3TO Ipef-
cTaBjieHHble B HudpoBoit Gopme doTorpadun,
BuIeo(pparMeHThl, CTATUUECKNE Y TUHAMUYECKIE
MOJeM, OObEeKTbl BUPTYAJIbHO! peaJbHOCTU U
MHTEpPaKTUBHOTO MOJEJIUPOBaHMsI, KapTorpadu-
yecKkMe MaTepuasbl, 3BYKO3alMCH, CUMBOJIbHbIE
00BeKTBI M HeyoBast rpaduka, TeKCTOBbIE TOKY-
MEHTBI 1 MHbIe yueOHble MaTepuabl, HeOOXOIM-
Mble JIJIST OpraHKu3anyuu yueGHOro Impolecca.

[To HaleMy MHEHMIO, X MOKHO pa3feuTb Ha
TPU MOJTPYIIITHI:

1. «IIpodeccruoHaNbHBIE» — ITO TE «KOTOPBIE
CO3aHbl Ij1s1 PaboThl B HEKOW IMPOrpaMMHOIA
cpefe M MPeACTaBISIOT co60it (aiiibl JaHHBIX,
TOJITOTOBJIEHHBIX B TAKOM ¢hopMaTe, KOTOPbIi Co-
OTBETCTBYET 3TOI IIPOTPAMMHOI1 cpeiex.

2. Co3gmaHHble IlemaroraMu C MCIOJb30Ba-
HMEM Pa3JIMYHbIX KOMIIBIOTEPHBIX ITPOTPaMM.
Hampumep, MyJIbTUMeOUIiHbBIE WHTEPAKTUBHbBIE
rpeseHTaIuu, yue6Hble BUIEOPOIUKU U BULEO-
YPOKU, MHPOPMAIMOHHO-00yYaole U TeCTUPY-
IOIIMe MMPOrPaMMBbl.

3. Paspa6oTaHHble TegaroramMmu ¢ nmpyuMeHe-
HIEM HOBBIX TEXHOJIOTMUECKUX MHCTPYMEHTOB —
uHTepHeT-cepBrucoB Web 2.0. To ecTb 3TO Takue
pecypchbl, IPU UCTIOTb30BaHUM KOTOPBIX HE HY;KHO
MpegBapUTeIbHO YCTAHABIMBATb ITPOTPAMMHOE
obecrieueHye Ha KOMITbIOTEP, 2 MOKHO paboTaTh B
OHJIAVH pexxuMe.

Hampumep, Takue Kak
http://learningapps.org — mporpamma Web 2.0,
KOTOpasi ImpejJiaraeT MCIOAb30BaHKe MIabJ0HOB,
D11 GBICTPOTO U HEe TPYOOEMKOTO CO3maHMs M-
POBBIX 06pa30BaTeIbHBIX pecypcoB. Co3maHHbIE B
3TOM CEPBUCE YIIPAXKHEHMS, ayaM0 U BULEO KOH-
TEHT, KPOCCBOPIbI, KBECTbI, BUKTOPUHBI MOXKHO
MIPMMEHATH KakK B IPYIIIOBOH, TaK U B MHAVBULY-
aIbHOM opmMe paboThI C YIeHMKAMMA.

B xauecTBe ell¢ OJHOTO MpuMepa, XOTeau Obl
MIpMBECTU UHTepHeT-cepBuc https://wordart.com
— ousaitH-reHepatop. OH MpemoCTaBiIsIeT BO3-
MOXHOCTb CO3[]aBaTh pa3IMUHBIX TeOMeTpuue-
ckux ¢opM U cTuieii objaaka caoB. C ITOMOIIbIO
IaHHOTO LIMGPOBOTO 06pa30BaTENLHOIO pecypca
MbI MOJKEM Ha ypOKaxX MaTeMaTUKM MTOBTOPATDb U
3aKpeIVISITh IIOJIyYeHHbIE 3HAHMUS, W3YUYEeHHbIE
TePMMHBI, TEOPEMBI U (POPMYJIBI.

CocraBiieHre Pa3HOOOPA3HBIX TUIIOB ITPOBE-
POYHBIX, KOHTPOJIBHBIX PAOOT B YKa3aHHBIX paHee
pecypcax, OKa3bIBAIOT 3HAUUTEIbHYIO ITOMOIIb
VUUTEJISIM B IIKOJIE.

g TIOHOTO O3HAKOMJIEHMSI € IM(PPOBBIMU
obpa3oBaTeIbHBIMM pecypcamu, [gaBaiiTe pac-
CMOTPUM IUTIOCHI MICITOJIb30BAHMSI MX HA ypPOKax
MaTeMaTUKU B IITKOJIE:


http://learningapps.org/
https://wordart.com/
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1. U3yyeHMe HOBOro Marepuasa C HOMOIIbIO
SIPKUX, KPACOUHBIX, ¥ MHTEPECHBIX LIM(PPOBBIX 00-
pa3oBaTeabHbIX PECYPCOB MPUBOIUT K POCTY MO-
TUBAIMM MTOTyUYeHMs 3HAHMI Y YUeHUKOB.

2. Eme ofHO "3 JOCTOMHCTB — 3TO HATJSA-
HOCTb, CIIOCOGHOCTb OBITH JIETKO BOCIIPUHMMAeE-
MbIM He TOJIbKO 3pUTENbHO, HO U JIOTUYECKMU.

3. Bnaromapst uMGpoBEIM 06pa3oBaTEIbHBIM
pecypcam y Hac eCThb BCe pa3InyHbIe CIIOCOOBI cie-
JIaTh Tpollecc M3ydeHusi, 0606IIeHNs], 3aKperrie-
HUSI 3HAHUI 60JIee MHTEePECHBIM, HE CKYYHBIM, He
6aHaTbHBIM, a YBJIEKATEIbHBIM Y HEOOBIYHBIM.

4., C uX IOMOIIbIO MBI MOXEM JIETKO U
OBICTPO OCYIIECTBIISITE KOHTPOJIb 3HAHUI Y YUEHU-
KOB B IIIKOJIE.

5. Jlnsi MOAroTOBKY YYEHMKOB K IPEeACTOSsI-
IIMM 3K3aMeHaM, Y Hac eCTb BO3MOXHOCTb MUC-
MOb30BaTh OHJIA/iH TECThbl, KOTOPbIE yke TMOATOo-
ToBJeHbl OTKPBITHIM GAHKOM 3HAHUI, a 3TO B
CBOIO ouepedb YIIpOoIlaeT Hallly paboTy U 9KOHO-
MUT Hallle BpeMmsi.

PaccMoTpy MMHYCHI MCIIOJBb30BaHUST IM(PO-
BBIX 06pa30BaTeIbHbIX PECYPCOB:

1. Cnegyer OTMETUTb, UTO MPU CO3LAAHUU
MYJbTUMEOUITHbBIX MHTEPAaKTUBHBIX IIpe3eHTa-
UMit, yIeOHBIX BUIEOPOJMKOB, OHJIAMH 3amaHuUiA,
OITPOCOB, BUKTOPMH, TECTOB U APYIMX IUEPPOBBIX
06pa3oBaTeIbHbIX PECYPCOB [IJIS1 TOATOTOBKM K 3a-
HSTUSIM Y YUUTENST YXOOUT HeMasio BpeMeH!. Benb
CO3[aHHbIII MaTepuasl OO/DKEH He TOJbKO CKOH-
LIeHTPUPOBaTh BHMMaHMe yUYeHMKa Ha U3ydaeMoit
TeMe, a Tak)ke COOTBETCTBOBATh OOIINM TpeboBa-
HUSIM.

2. UToObI y YUMUTEJT YXOOAWIO MEHbIIIe Bpe-
MeHM Ha OATOTOBKY TakKOTO poAa MaTepuasia emy
HeOoOXOIUMO ObITh YBEPEHHBIM IT0JIb30BaTeIeM
MepCOHAJIBHOTO KOMIIbIOTEpa, 00J1aJaTh HaBbI-
KaMM paboThl B PasaMUHBIX IIPOrpamMMax, KOTO-
pble CIIOCOOCTBYIOT MHTEPECHOV Mojaue HOBOTO
maTepuasa u mpoBefeHust ypoka. OBiajieTb KOM-
MbIOTEPOM IOJIKHBI He TOJIbKO MpernoiaBaTesin, HO
U caMy o6yJaromuecs.

3. Ha Hai B3risa, OOMH U3 CaMbIX IVIaBHbBIX
MMUHYCOB — 3TO YXYAIlleHMe 3I0POBbSl, KOTOPOE
BK/IIOUAeT B ceOsl HapyllleHue, pa3MbITOCTh 3pe-
HMSI, KaK Y YUEHUKOB, TaK U y CAMOTO YYUTEJS,
Be[Ib [1JIsI TOT0, YTO6BI CO3IaTh LM(PPOBOIL 06pa3o-
BaTeNIbHBINI pecypc TpebyeTcsl MHOTO BpeMeHH,
BHMMAaHUsI, COCPEIOTOYEHHOCTM U KOHIIeHTpa-
1117078

Cy1ecTBYIOT /vt 0611Mie TPe6GOBaHMS K CTIOJb-
30BaHMIO LIM(POBBIX 06Pa30BaTENbHBIX PECYPCOB
Ha YypoKax MaTeMaTuMku B MKojae? [a,

coBpeMeHHbIe HM(POBbIe 00pa3oBaTe/bHbIE pe-
CYPChI JO/DKHBI:

e  He IIPOTMBOPEUUTDb YUeOHBIM U IUIAKTU-
YeckKMM MartepuajgaM, HOpPMaTUBHBIM akTaM Mu-
HMUCTEpPCTBa 06pa3oBaHys Hayku PO;

e  HAIEAMBATHCS HA MCIIOTb30BaHME COBpE-
MeHHBIX (GopM 00yUeHMsI, 06eCcIIeUnBaTh BHICOKYIO
adderTUBHOCTL HA Ypoke, popMuUpoOBaHUEe UHTe-
peca K IIpeJIMeTy, a TakKKe KaueCTBEHHOE yCBOe-
HlM€e U3YUYEHHOT0 MaTepuaa;

e  [eynaTh BO3MOXKHBIM MCIIOJIb30BaHME KaK
CaMOCTOSITeJIbHOI, TaK ¥ IPYIIIIOBOI paboTHI;

e  TIPEAOCTAaB/ISATh BO3MOXKHOCTh BMECTE C
PasIMYHBIMU TEKCTOTPadUUECKUMMU, TUTIEPTEK-
CTOBBIMM, 3BYKOBBIMM, MHTEPAKTUBHBIMU PECYP-
CaM¥u MCIOJIb30BaTh APYyTHMe ITPOrPaMMbl;

e  IIPeIBApUTEIBLHO COXPaHSITb IPOMEXKY-
TOUHbIE Pe3yIbTaThl PA6OTHI, UTOOBI MPU BO3HUK-
HOBEHUM HEOXMIAHHBIX MPOOGJEM C IEepPCOHAIb-
HBIM KOMITBIOTEPOM, BCe HApaOOTKM U LIM(DPOBBIE
00pa3oBaTe/IbHbIE PECYPCHI HE ObLIU YTEPSIHBI;

e IIpM HEOOXOAMMOCTM BKIIOUATh B cebs
BCTPOEHHYI0 KOHTEKCTHYIO ITIOMOIIb, a TaKKe J0-
CTaTOYHO JTOCTYIIHBIN, TTOHSITHBIN B UCIIO/Ib30Ba-
HUM UHTEepdeiC.

HecmoTpst Ha TO, UTO CO3HaHMe ITUX CPENICTB
3aHMMaeT y IeJaroroB MHOTO BpeMeHM, CWI, a
TaKKe MOJpa3syMeBaeT COBEPIIEHCTBOBaHME 3HA-
HMIT M HABBIKOB B PabOTe C Pa3IMYHOro pojia mpo-
rpaMmaMu, caiiTaMy He TOJIbKO Y YUUTEJIeN, HO U
Y IIKOJIbHMKOB, KOJIMYECTBO TTIOCOB MpeobiagaeT
HaJg MMHycaMM. B Hammm gHM, KOTAA XOPOIIOo pas-
BUTHI MHGOPMALIVIOHHbIE TEXHOJOTUM, COLMATb-
Hble CeTU TPUTSATUBAIOT BHUMAaHME JIeTeil CBOeii
SIpKOJ, IMHAMUYHOM KapTMHKOM, MBI TOJIKHBI
TOACTPANBAThCS M HAXOAUTD BBIXOJ, U3 9TUX CUTY-
anuit, 4To6bl OOyUYeHMe B IIKOJE TAKMM HayKam
KaK MaTeMaTMKa, He ObUIO CKYYHBIM, HYIHBIM U
006b1meHHBIM. [TOIBOIST UTOTY CKa3aHHOMY, MOXKHO
CleNnaTh BBIBOM, UTO CaMbiMu 3(deKTUBHBIMMU,
MIPUBJIEKAIOIIVMU B3IJISI, MOTUBUPYIOIIMMMY, 3a-
MHTEPECOBBIBAIOIIUMMU SIBJISTIOTCSL LIM(GPOBbIE 00-
pasoBaTeIbHbIE PECYPCHI.

JIutepaTtypa

1. Porko JI. B. Ucnonb3oBauue mu@poBbIX
00pa30BaTeNIbHbIX PECYPCOB B HESIX 3PdeKTUB-
HOJ opraHu3aiyyu 00pa30BaTeJbHOrO IMpollecca
Ha ypoKax MaTeMaTUKA
https://nsportal.ru/shkola/matematika/library/20
18/12/21/primenenie-tsifrovyh-obrazovatelnyh-
resursov-na-urokah

2. Tpuropwes C.I'., I'punmkyH B.B. Ilegaro-
ruJecKue aCITeKThI dbopMupoBaHus



AKTyaJbHBIE UCCIIEOBAHUS * 2023. N225 (155) EF maremaruxa | 9

00pa30oBaTeIbHbIX pecypcoB 3. Pasapenosa A.B., Koctioxmaa H.B. OrmbIT
http://mf.mgpu.ru/main/content/vestnik/Vestnik ucronb3oBauusa LIOP Ha ypokax B HayaJbHOI
5/06.

mrkose» 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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bNUOJIOTUA

AJIEKCEEBA Kcenust 'eoprueBHa
cTyneHT 4 kypca ®BM,
KasaHckasi rocymapcTBeHHas akageMus BeTepMHApHOM MeauiiMHbl uMmenn H.3. baymaHna,
Poccug, r. Kazanb

HayuHolii pykogodumeans — 0.8.H., npogeccop 3ansnos Hnvoap Hadviposuu

BETEPMHAPHO-CAHUTAPHAS 3KCIIEPTU3A T'OBAIVHbI
HA HEHTPAJIbHOM KOJIXO3HOM PbIHKE r. KA3AHb

AHHOmMauusa. B cmamve hpedcmasneHst opeaHosenmuueckue, (u3uKo-xumuueckue U MUKpockonuueckue uc-
c1edo8amust CKesemHoti Myckyiamypsl u3 nepedHeli npagoti KoHeuHocmu 2080uHsl Ha 6ase I'BY «'ocBemQb6sedu-
HeHue 2.Kazanu» Llenmpanstotli Konxo3Hsili piHOK, KOMopbsle Np08odsamcs Ons onpedeieHus 6e30nacHocmu, cee-

Hecmu u aO6pOK(11{€CWZ6€HHOC7nu msca.

Kntouessie cnoea: msico, ZOG}IaUH(Z, géemepuHapHo-caHumapHas 3Kkcnepmus3a, UCCJIC()OS(ZHUH, 6€30l’laCHOCmb,

MUKpOCKONnus.

BegeHue. ['0BSIIMHA OOHO M3 CaMbIX BOCTpe-

OGOBaHHBIX BUIOB MsICa, KOTOPOE 00J1alaeT Bbl-
COKMMM TOTPEOUTEIbCKMMM ¥ BKYCOBBIMM Kaue-
ctBamu. [103TOMY OlleHKa KayeCcTBa U CBEXECTU
BaskHa [ 6e30I1acCHOCTH TTOTpebuTeeit.

Msico SBASETCS CKOPOIOPTSIIMMCS MPOAYK-
TOM, MO3TOMY B MpOIlecce TPaHCIIOPTUPOBKE U
XpaHEHUM OHO MOXKET IOABEPraTbCs Pas3IMUYHbIM
M3MEHEeHUSIM U TTIopUe, YTO MOXKET BbI3BaThb OTPAaB-
JIEHUSI ¥ TOKCUKO3bI Y IOTPeduTeeii.

B HacTosi1ee BpeMs I IPOBEI€HUST BEeTepU-
HApHO-CAaHUTAPHOM 3KCHepTH3bl MpUMeHSIOT ['O-
CThor (7269-15, 23392-2016) u TexHuueckuii pe-
IJIaMEeHT, BeTePMHAPHO-CaHMUTapHbIE TPeOGOBaHMS.

MaTepuajbl M METOAbI MCCIeOBaHMIA.

Pa6ora BhImosiHsIIach Ha 6ase I'BY «I'ocBeTO-
obenuHenue r. Kasauu» Ilentpanbubiii Komxos-
HbI peIHOK JIBCO N210 BO Bpems mpenguIliom-
Ho¥t mpakTuky ¢ 30.01.2023 mo 11.04.2023rT.

MarepuaaomM AJIsI UCCAeIOBaHUS ObLIM B3SIThI
25 mpo6 roBSIAVHBI, TTIOCTYIIMBINME HA PHIHOK JJISI
peanusaiumn.

[Ipn BeTepuMHApPHO-CAHUTAPHON 3SKCIIEPTU3E
TOBSIIVMHBI  OpraHOJEINTUYEeCKME UCCIeI0BaHUS

npoBoasT corinacHo ['OCT 7269-15 «Msco. Me-
TOABI 0TOOPa 06pa3II0B ¥ OPraHOJENITUYECKIE Me-
TOJbI OTIpeieieHNsI CBeXXeCT» 1], busuKo-xumu-
YecKye MCCaeq0BaHys M MUKPOCKOIIMYECKNIi aHa-
mm3 nposopAat cornacHo I'OCT 23392-2016. Me-
TOIbI XMMMUYECKOTO ¥ MMKDPOCKOIMYECKOrO aHa-
nm3a ceexkectu [2]. Takke Npu sKcrepTuse msca
MCCIeJ0BaHMs ITPOBOJST COIMIACHO TeXHNYeCcKoMy
pernamMeHTy TaMOXXeHHOTO C0103a.

«0 6e30ITacHOCTYM MsICa ¥ MSICHOM TTPOTYKITAVI»
[3], BerepuHapHO-caHnuTapHbie TpeboBanus «IIpa-
BWJIa BETEPVHAPHOTO OCMOTPa YOOIHBIX JXKMBOT-
HBIX M BETEepMHAPHO-CAHUTAPHOM 3KCIIEPTU3BI
MsiCa M MSICHBIX MPOAYKTOB» [4]. B ycioBumsix
pbIHKa IIepBBIM 3TallOM BeTEpMHAPHO-CaHUTap-
HOJI 3KCIIePTU3HI SIBISIETCS IIPOBEPKA COIIPOBOLM-

TeJIbHBIX AOKYMEHTOB — BeTepuHapHO-CBUe-
TeJbCTBO (popma N2 2 u BeTepuHapHas cIipaBKa
dbopma N2 4.

Ianee 6bl1a MPOU3BEIeHA OPraHOIeNTUYeCKas
OlleHKa Msica. bbIiM OlleHeHbl: BHELIHUI BU.,
MBIIIIIBI HA pa3pe3se, [IBeT, KOHCUCTEHIMS, COCTO-
STHUE Kupa.
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Tabnuua
ITokaszaTenn, xapakTepHblIe ISl CBEJKero Msica
Iloka3zaTennb OO0paselr cBeKero msica
IBeT MMEIOT KOPOUKY TOMChIXaHMs, 6J1eqHO-PO30BOr0 M 6aegHO-Kpac-
HOTO, WM TEMHO-KPAaCHOTO 1iBeTa
3amax Crernduyeckuii, CBOMCTBEHHbIN CBESKEMY MSICY
KoHcucrenuus [TnoTHas ynpyras. IMKa IIpy HaJaBJIMBaHUM ObICTPO Pas3IIakKUBAETCS
ITpo3pauHoch, apoMaT 6ynboHa | ByaboH mpo3pauHbliii, 63 mpumMeceii, apoMaTHBII
CocTosiHMe Xupa Besnblii, >keITOBATHIN MM XKeJIThIN LIBET; KOHCUCTEHLIMS IIJIOTHAs

B pesynbTaTe opraHonenTUYECKNUX MCCIen0Ba-
HUiT Bce 25 mpob6 Msica COOTBETCTBOBAIM XapakK-
TePHBIM MpU3HAKaM CBEXero msica.

Hanee mpoBomwia mpo6y Bapkoit. CorjaacHo
TI'OCT 7269-15 «Msco. Metoabl or6opa 06pasioB
U OpraHoJIeITUYeCcKye MEeTObI OIIpeie/ieHNsI CBe-
>)xecTu» [1] cBekee MSICO OTBeYaeT CIEAYIOLIUM
MpU3HaKaM: NMPO3pauHblii, C BBIDA)KEHHbIM 3ara-
XOM CBEKero, 106poKaueCcTBeHHOTO MICa.

Bo Bcex 25 mpo6ax Hab/0mara peakiuio — Bbl-
TSDKKa MMpuo6pesia cuHe-3e/eHblit, KOTOpbIit uepes
MMHYTY Tiepelies B 6ypo-KOPUYHEBDIN I[BET, 3HA-
YUT MSICO CBEXeEE.

CreqytoniM 3TarnoM 6b171a MUKPOCKOITMS Ma3-
KOB oTrneyaTkoB coriacHo 'OCT 23392-2016 «Me-
TOJbI XMMMUUECKOTO ¥ MMUKPOCKOTMYECKOTO aHa-
J13a CBeXecTn» [2]. DTOT MeTOM OCHOBAH Ha OIpe-
IeneHuy KOJMMYeCTBa OaKkTepuit M CTeleHM pac-
Maja MbILIIEYHOM TKaHU MyTeM MUKPOKOIMPOBA-
HMSI Ma3KOB OTIIEUYaTKOB, OKpallleHHbIX I10 ['pamy.

B moste 3peHust 6bUTM 06HAPYKEHBI € IMHUYHbBIE
KOKKM ¥ TIAJIOUYKOBUIHbIE GAKTEPUM U HET CIed0B
pacriaga MblllIeYHOM TKaHMU.

3axarouenwue. [1o pesysnbTaTaM uccieq0BaHUN
MOSKHO CeaTh BbIBOJI, UTO BCE MCC/IeIyeMble 00-
pasiibl COOTBETCTBYIOT TPeOOBaHMSIM, a 3HAUUT
SIBJISTIOTCST JOOpOKAYeCTBEHHBIMU U CBeKMMU. OT-
BEYAIOT BCEM TPEOOBAaHMSIM HOPMATUBHO-TEXHU-
YeCKMX JOKYMEHTOB U SIBJISIIOTCS] 6€30TIaCHBIM IS
MOTpe6buTeIs.

JIutepaTtypa

1. TOCT 7269-15 Msico. MeTtoas! oTr6opa 06-
pa3l0B U OpraHOJeNTUYECKMEe MeTO bl OTIpeerie-
HUSI CBEXKECTH.

2. TOCT 23392-2016MeToabl XMMMUUECKOTO U
MMKPOCKOIIMYECKOTO aHaan3a CBEXECTU // JeK-
TPOHHbIN (POHJ, ITPaBOBOJ M HOPMATUBHO-TEXHU-
YeCKoJ JOKyMeHTalun

3. TexHuuyeckuii perjaMeHT TaMO>XeHHOTO
cor3a «O 6e30macHOCTY Msica ¥ MSICHOM MPOIYK-
uun» (TP TC 034/2013).

4. BerepuMHapHO-CaHUTApHbIE TPEOOBAHUS
«[IpaBuia BeTePUMHAPHOTO OCMOTpPa YOOIMHBIX K-
BOTHBIX ¥ BETepUMHAPHO-CAHUTAPHOM 3KCII€PTU3BI
MsiCa ¥ MSICHBIX TIPOZYKTOB».

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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TPVYIIKOBA AnbomuHa ®emopoBHaA
MarucTpaHTka Kadenpsl IeCHbIX KYJIbTyp, CeJIEKLIVU U TeHIPOTIOTUM,
MbrtumyHckuit yiman MI'TY um. H. 3. Baymana,
Poccus, r. MpITUIIU

Hayunblii pykosodumesv — doyeHm Kagpeopwl 1ecHbIX KYAbMYyp, ceseKyuu u deHOposiozuu
Mbimuwurckozo punuana MI'TY um. H. 5. BaymaHa kaHod. 6uon. Hayk, 0oueHm
Ionskosa Tamesina AnekcaHoposHa

N3MEHUYNBOCTDb HEKOTOPBIX MUKPOCATEJ/VIMTHBIX JIOKYCOB
AIEPHOIO TEHOMA B TEHETUYECKOW UJIEHTU®UKALIVU BETULA
PENDULA ROTH. 13 MOPZOBCKOM IOIYJISLIUU

AHHOmMauus. B cmamve aHanusupyemcs paspewaruyds cnocobHOCms mpex MUKpocameaiumHsixX J10KYco8
A0epH020 2eHOMA 8 2eHemMuUecKoli nacnopmusayuuu u udeHmuguxayuu ocoobeti Betula pendula Roth. u3 Mopdos-

CKOll nonyasyuu.

Kntoueeawie cnoea: Betula pendula, SSR, Mukpocamennumel, 2zeHemuieckas hacnopmusayusl, 2zeHomun, Mop-

dosus.

MMKpocaTennMTHble Mapkepbl HaUIY4YLIUM
00pa3oM TMOAXOAIT AJIS UAEHTUDUKAIUU U
OUCKPUMMHALUMU VHIOUBUILYATbHBIX T€HOTUIIOB,
TIOCKOJIBKY COJiepskaT OO0JIbIlIoe YMCIO ajieieii u
BO3MOXXHOCTb MCITOJIb30BaTh HAbOPbI JIOKYCOB
MO3BOJISIET MOAyYaTh YHUKAIbHbIE TeHETUUYECKNE
«TMOPTPETHI» 0CO0OEl ¢ KpaiiHe HU3KOI BEPOSITHO-
CTBIO CTY4aliHOTO ITOBTOPEHMSI.

Bnaromapsi MCIoOnb30BaHMIO crielduueckux
[MIIP-nipaiiMepoB LOCTUraeTCs BbICOKASI BOCIIPO-
MU3BOOVIMOCTb Pe3yJbTaTOB MMKPOCATE/VIUTHOTO
aHayimsa [1, c.1].

O6bEKTOM AAHHOTO MOJIEKY/ISIPDHO — TeHeTuYe-
CKOTO MCCJIeIOBAHUS SIBISIETCSI BBIOOpPKA Gepessl
noBucioir Betula pendula Roth., co6paHHOiI Ha
Tepputopuu Pecrry6inviku MopaoBust, p-H. TeMHM-
KoBckuii, c. Kymku, bepesosas poma.

CBexue JNUCTbsI 6e3 BUAVMBIX ITOBPEKIEHMIA
OTOMpaM C BETBE, paCITONIOKEHHbIX HA PACCTOSI-
HUM He MeHee 2 M ApyT oT Apyra. OTo6paHHbIe 00-
pasiibl HaHeceHbl Ha KapTy C IIOMOIIbIO

TOPTAaTUBHOM HaBUTALIVIOHHOM cucTeMbl. Bcero
Ob1710 0TO6paHo 19 06pasioB.

B kauecTBe sKCHepMMeEHTAJIbHOTO MaTepuaia
misg Boigenenus JTHK 6bLiM MCIIOAb30BaHbI He-
IaBHO pacCITyCTUBIIMECS JIMCTOBble IIJIACTUHKMU.
BrigeneHue mpoBOAWIN 10 CTAHAAPTHOMY ITPOTO-
KOJIy JIJiSI paCTUTEIbHBIX TKaHel ¢ MPpUMeHeHeM
HeTWITpUuMeTwIaMmMmoHnymopomuaa (CTAB — me-
Ton). JaHHbI MeTon mo3sosisieT momyunuts JHK
IOCTAaTOYHO BBICOKOW CTEMEeHU YMCTOTHI, UTO MO3-
BOJISIET TIONYUYUTh XOPOILIO BU3YyaJIUM3UpyeMble Ha
a7eKTpodopese MPOAYKThI aMITMOUKALIIN.

IOna npoBegenusi IILP ucmonb3oBanu Tpu
Mapbl  SIIE€PHBIX MUKPOCATE/UIMTHBIX JIOKYCOB
(AF310850, AF310863, AF310873), pa3paboraH-
Hble paHee JJiT BUIOB poxa Betula [2, ¢. 471-473,
3, c. 96-98] 1 oTobpaHHbIe U3 UKcaa Habopa 3¢-
(DeKTUBHBIX U CTAOMIBHO aMITUGUIVPYIOIIUXCS
JIOKYCOB C YeTKO BOCIIPOM3BOLMMBIMMU pe3yibTa-
Tamu [1, c.1]. XapakTepucTuKa JIOKYCOB IIPUBO-
outest B Tabnuie. [IJis1 mpaiiMepoB Obl1a ONTUMMU-
3MPOBaHa TeMIlepaTypa OT>KUTa.
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Tabnuua

ITocemoBaTeIbHOCTH MCIIOJIb30BaHHBIX B paboTe mpaiiMepoB
JJIST aMIUTMPUKAIU SITEePHBIX MUKPOCATE/UIUTHBIX JIOKYCOB

Ha3Banue [TocnenoBaTeIbHOCTD MpaliMepa Temneparypa ot-
N¢ o MoTus/THn OBTOpA skura (°C)/Bpems
JIOKyca (5'-3)
oTXura (c)
F: CCGCCGGTAACACTAAACC R:| (TC)s(TA)s(TG)11 TT(TG)s
! AF310850 GAGGGAAGAAAATTCAACGG ST/T5
2 AF310863 F: GAGGAAGTCTCAGCTGACGTG R:| C;,CTCC(CT),TT(CT)s 57/75
TCCTTTTCAGTTTTCTGATTTCTG
3 AF310873 F: AATCCACCGAGCATTTCAAC R:| (GAT)s 57/75
CTACAACAGCGCCAAGGAAT

Paspenenme nponykros IILP npoBogunyu me-
TOJIOM Tejb-3/IeKTpodopesa B JeHATypUPYIONIeM
6% monMakpwiaMMUIHOM Tejie B CTaHAAPTHBIX Ka-
mepax VE — 20 npoussoactBa OO0 «XeJamKoH» C
pasmepamu ctekiaa 20 cm x 20 cMm.

Busyanusaiuio u rpadpuyeckoe n3o0paskeHue
resieit (amexkTpodoperpaMmbl) MPOAYKTOB pasfe-
JIeHUSI TIOy4Ya/iM C TTOMOIIbI0 TPaHCUJITIOMMHA-
Topa «KBauHtM - 312Bb» u poTocucremMsl rep-mo-
KyMeHTaluu. B kauecTBe MapKepa CTaHAAPTHbBIX
IJIH pparMeHTOB McIoab30Baau JHK riasmumbl
pBR322 E. coli, 06paboTaHHYI0 3HIOHYK/I€a30ii
pectpukuum Hpa II.

CraTuCcTUYeCcKMil aHaln3 MUKPOCATEUIUTHBIX
IaHHBIX M3YUEHHBbIX 00pa3lloB Gepe3sl u3 Mop-
ITOBCKOV TIOITY/ISIMY ObUT IPOBEIEH B ITpOrpaMme
GenAlEx v6.51.

B pesynbTaTe mpoBeAeHUS MOJIEKYJISIPHO-Te-
HEeTMYeCKOTO aHaau3a C SIAepPHbIMU MUKpPOCATEI-
JIUTHBIMM JIOKYCAMU U TIOC/IeAYIONIero reHOTUIIN-
pOBaHMUS MOTYYMUIN MATPUITY C MHOTOJIOKYCHBIMM
TeHOTUIIaMM JIJIST KaKIOTO M3 M3YUYEeHHBIX 00pas-
110B 6epe3bl 13 Mopa0BCKOI TOMYIISIIIAA.

Haub6ospirasi M3MeHUMBOCTh HAOII0gaeTcsl B
Jokyce AF310850 ¢ MaKCMMAaJIbHBIM KOJIMYECTBOM
ajuieneli paBHbBIM 6, ToKycbol AF310873 1 AF310863
MMEIOT T10 5 asieneii.

IlvanasoH aamH pparMeHTOB Jiokyca AF310873
Bappupyetr ot 120 m.H. mo 140 m.H., J0OKyca
AF310850 - ot 158 m.H. mo 168 1m.H., JIOKyca
AF310863 ot 149 m1.H. 1o 170 m1.H.

PaHee BbICOKasl paspeliamnias CIIOCOOHOCTb
3TUX MUKPOCATE/UVIUTHBIX MapKepOB IJIs1 UTEHTU-
dbuKanmyu reHOTUIIOB Gepesbl GblIa MPOLEMOH-
CTpMpOBaHA B psge ucciegoBaHuit. Tak, pmis
MIOeHTUGUKAIIVY SJTUTHBIX TEHOTUIIOB KIIOHOB be-
pessl [1, c.1] 6bu10 BBIsIBIIEHO B J10Kyce AF310850
18 anneneit B iuanasone ot 156 1o 194 m.H., B Jio-
Kyce AF310873 - 5 anneneii, Bappupyouux ot 140
I.H. 10 162 1.H., B 1oKyce AF310863 — 13 ayuteneii
ot 121 nm.H. go 147 mn.H.

W3 aHanu3a MosyueHHbIX JAHHBIX CIeyeT, YTO
IJIT  TpoBelleHUS] MOJIeKy/ISIpHO-TeHeTUUeCcKoi
macriopTusanuy 6epesbl IIpeAJIaraeTcs MpuMe-
HSITh ITPOTECTPOBAHHbIE MUKpPOCATE/UIUTHbIE JIO-
kycbl: AF310850, AF310873, AF310863 (ypoBeHb
nosimmopdmamMa JokycoB coctassieT 100%).

ITpoBepka JaHHBIX TPeX U3YYEeHHBIX MUKpPOCa-
TeJJTUTHBIX IOKYCOB Ha BbISIBJIeHME COBIaAA0NINX
reHoturnioB B mporpamme GenAlEX mokasaia
Ha/MuMe NIBYX TPYII JepeBbeB C IBYyMs o6Gpas-
IaMM B Kaxkmoii, TIpuueM o6pasiibl C COBITaAAI0-
VMU T€HOTUIIAMU 10 TPEM MUKPOCATENTUTHBIM
JIOKycaM Mpou3pacTaloT B HeNOCpeICTBEHHO
6/1M30CTY APYT OT Apyra. BeposTHO, UTO ceMeHa
3TUX 00paslioB MPOMCXOMIST OT OMHOTO JepeBa, TO
€CThb 3TM 00paslibl MMEIOT POIACTBEHHOE IPOUC-
xoxkmeHue. Bce ocTanbHble AepeBbsl UMEIOT MHAU-
BUAYyadbHble TeHOTUIIBI M UMEIOT pa3anyHoe Mpo-
UCXOKIEeHMe.

Takum 006pa3oM, MOJIEKYISPHO-TeHeTHUeCcKas
uneHTUdUKAIMSI OTO6PAaHHBIX 0c0beli 6epesbl Mo-
BUCJIOM 13 MOPZOBCKOV TOMYJISLUM IIPOBEAEHA C
MTOMOIIIBIO CHEIMPUIHBIX TPEX MUKPOCATEIUINT-
HBIX JIOKYCOB SITEPHOTO T€HOMAa, OTOOGPaHHbBIX U3
OO0JIBIIIOTO YMCJIa JIOKYCOB, ITPeICTaBIeHHbIX B CTa-
Thsx. OToOpaHHbIe )1 aHa/IN3a siiepHble MUKPO-
CaTeJUIMTHBbIE JIOKYChl BBICOKO TOJMMOP(QHBI,
MMEIOT 10 56 XOpOIO BOCIIPOM3BOAMMBIX ajlie-
Jiell, He MMEIOT HYJIEBbBIX ajljiesiei, M03TOMY SIBJISI-
I0TCST yIOOHBIM MHCTPYMEHTOM [IJIsS TeHeTUYECKOi
MacIopTMU3auuy U UAeHTUdUKALUM BUIOB 6epes,
IIJIST BBISIBJIEHUSI U TIOATBEPXKIEHMS TUOPUIOB Oe-
pes. Ha ocHOBe reHOTUIIMPOBAHUS TPEX MUKpOCa-
TEJUIMTHBIX JIOKYCOB SIIEPHOTO TeHOMa [IJIsT 06pas-
110B Gepesbl MOBUCION 13 MOPIOBCKOI TTOITYJISI-
LIMM COCTaBJIeHbl TeHEeTUUeCKMe MmacropTa. BoisiB-
JieH/e COBIIaIalolMX TeHOTUIIOB TOKa3aJio Haju-
yie IBYX IPYIII JepeBbeB Oepe3bl, UMEIOIX POJi-
CTBEHHOE MMPOUCXOKAeHMe U 17 MHAMBUAYATbHBIX
reHOTUIIOB. [To/TyueHHbIe JaHHbIe TT0 U3MEeHUMBO-
CTU TpeX MUKPOCATETIUTHBIX JIOKYCOB SITEPHOTO
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reHoMa Gepesbl IMOBUCION U3 MOpPIOBCKOJ MOITY-
JIAIUY MOTYT OBITH TIOJIE3HBI B CIy4ae MOATBEp-
SKOEeHUST TTPOUCXOXKIEeHMS] ApeBecuHbl MpyU Hesa-
KOHHBIX PyOKax.
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TEXHUYECKHUE HAYKH

AMAHYCOB Annamsic UnbsicoBU4
CTYZIeHT Kadeapbl CUCTeMbl aBTOMATU3MPOBAHHOTO ITPOEKTUPOBAHMS,
OpeHOYprckuii rocyaapCcTBeHHbIN yHUBepcuTeT, Poccust, . OpeHOYpT

IICTAHLIIOHHO-VIIPABJISEMAS MOJIEJIb TPAHCIIOPTHOM TEJIEJKKU

AHHOmMauusa. B cmamoe paccmampusaemcs UCMaHyuoHHO-ynpasnsemas Mooesb mpaHcnopmHoti menexcku.
TpaHcnopmHble meaexcKu akmugHo UCNoNb3YIoNcsl 8 PA3NUUHBIX NPOMBIULIEHHBIX U CKIIAOCKUX ceKmopax 0Jisl ne-
peso3ku u nepemeuieHus 2py3o8. OOHAKO, 8 HEKOMOPbIX CUMyayusx mpaduyuoHHoe ynpasieHue meaexKol mo-
Heem 6bimb HeahPeKMuUBHbIM UU HEBO3MONCHBIM, HANPUMED, NPU pabome 8 0NACHbIX WU MPYOHOOOCMYNHbBIX Me-

cmax.

Kntoueewie cnoea: Raspberry Pi, Smart Video Car Kit.

Raspberry Pi - 3T0 cepust OTHOIIJIATHBIX KOMITh-
I0TepoB, pa3paboTaHHbIX (GoHmoM Raspberry
Pi Foundation c menpi0 CTUMYIMPOBaHMs 00yUe-
HMSI OCHOBAM KOMITbIOTEPHBIX HAyK U 3JIEKTPO-
HUKY. OHYU TIPEICTABISIOT c060it HeGObINNE, HEe-
Joporue u s3HeprosdeKkTUBHbIE YCTPOIICTBA, KO-
TOpble MOTYT BBIMOJHSITh MHOXECTBO 3a/ay U
MIPOEKTOB.

OcHoBHbIe XapakTepucTuku Raspberry Pi:

1. TIpomeccop: Raspberry Pi wucmnonbsyer
npoueccopbl ARM, KOoTOpble 06eCreunBaioT I0-
CTATOYHYIO ITPOM3BOAUTEIbHOCTD 71T MHOXKECTBa
3agay. Pasubie momenu Raspberry Pi umelor pas-
Hble BepCuM MPOLeCCOPOB € Pa3HOI MPOU3BOIU-
TeJIbHOCTBIO.

2. OmepatuBHasi TmamaATh: Raspberry Pi
00bIYHO ocHaimaetcs 1-2 I'B omepaTMBHON IIa-
MSITH, UTO IO3BOJISIET BBITIOMHATD pa3/iMuHbie 3a-
Iauyu, BKIOYAsi MyAbTUMeOua, IporpaMMupoBa-
HME Y MUHTePHeT-cepUHT.

3. Xpanmwmile naHHbix: Raspberry Pi umeer
cloT Ajist microSD-KapThl, KOTOpast CIYXUT B Ka-
YyeCcTBe OCHOBHOTO XpaHUIUIIA AAHHbBIX, TOe Xpa-
HSTCS OllepallMOHHas cucteMa u aiyibl Moab30-
BaTeIs.

4. Tloptet u wuHTepdeiicel: Raspberry Pi
MMeeT pasyiMyHble TTOPTHI U MHTepdelichl, BKIO-
vasg HDMI pj1s1 mogk/iaoueHuss K MOHUTOPY WJIN Te-
neBu3opy, USB-nopThl AJ1s1 TIOAKIIOUEHUS TIepu-
depuitHbix ycrpoiict, Ethernet-mopt mast mop-
K/IIoueHus K ceTH, a Takke GPIO (General Purpose
Input/Output) [ TOOKIIOYEHUS] Pa3TUIHBIX
37IeKTPOHHBIX KOMIIOHEHTOB 1 CEHCOPOB.

5. OmnepauyonHas cucrema: Raspberry Pi
MoAAepXKMBaeT pasiuvHble OMepalMoHHbIe CU-
cTeMbl, BK/IIouast Raspbian, ocHoBaHHYyI0 Ha Linux,
a Takke Apyrue AUCTPUOYTUBBI Linux m maske
Windows 10 IoT Core.

IMpumenenus Raspberry Pi:

1. Oo6pasosanue: Raspberry Pi mmpoko uc-
MOJIb3YeTCSI B 00Pa30BaTENbHBIX YUPEKIEHUIX
I oOyyeHMS OCHOBaAM IPOrPaMMMPOBAHMS,
9JIEKTPOHUKY U poboToTexHuku. OH MpemocTaB-
JIIeT JOCTYITHYIO ¥ TTPaKTUUECKYIO IIaThopMYy A1t
U3YYeHUS U IKCIIePUMEHTUPOBAHMUSI.

2. omarmrHue mpoekThl: Raspberry Pi moxker
MCIOJIb30BaThCS B PA3JIMUHBIX JOMAIIHUX MTPOEK-
TaxX, TAaKMX KakK MYJIbTUMeIUIiHbIE LIEHTPHI, Cep-
Bepbl (ailyIoB, CUCTEMbI YMHOTO IOMa, aBTOMAaTH-
3auus u gp.

3. PaspaboTka MporpaMMHOro obecreye-
Husi: Raspberry Pi mpepocrasiseT pazpaboTunkam
IOCTYIIHYIO TIaThOPMY [IJIsSl CO3HAHUSI U TECTUPO-
BaHMs IPOTPAaMMHOrO oObecIieueHus, BKJIIOYast
MIPUIOKEHUST, UTPHI U IPYTHE TPOEKThI.

4. HWutepuet Bemeir (IoT): Raspberry Pi siB-
JITeTCsl TIOIMY/ISIPHBIM BBIGOPOM [JIsT paspaboTKu
npoeKToB VIHTepHeTa Bellleil, Iie OH MOXKET CITy-
KUThb B KadyeCTBe 1eHTPaJIbHOTO YCTPOICTBA MJIsSI
yIIpaBjJeHUsI U  MOHUTOPUHTA  Pa3JIUUHbBIX
YCTPOWCTB U ceHCopoB [1, c. 158].

Raspberry Pi OTKpBIT AJi1 COOOILECTBa, UTO
03HAYaeT, YTO JIIAY MOTYT CO3/1aBaTh U NeIUTHCS
CBOMMM MpPOEKTamu, KogoM U uaesimu. OH cTan
IOCTYITHBIM MHCTPYMEHTOM [IJis Jitofieit BcexX BO3-
pacToB U ypOBHE HaBBIKOB, M MPOAOJIKAaeT BHO-
CUTHh 3HAUNUTEIbHBIN BKJIaJ B 06/1aCTU 06pa3oBa-
HMS, MHHOBaLMi1 1 DIY-TIPOEKTOB.
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Bup Raspberry Pi (puc.).

Puc. Raspberry Pi

Smart Video Car Kit — 570 Habop A1 CO3TaHMUs
YMHOJM aBTOMaTM3MPOBAHHO! MOZE/JN aBTOMO-
OWIsI, OCHAIIEHHOTO BUAEOKAMEPOW M APYTUMU
9JIEKTPOHHBIMM KOMIIOHEHTaMM. DTOT Habop
MPefOCTaBISIET BO3MOXHOCTD JII0O0MY JTIOOUTETIO
3JIEKTPOHUKM U TPOTPAaMMUPOBAHUSI TTOCTPOUTD
CBOIO COOCTBEHHYIO MOZEeIb aBTOMOOWIIS ¢ (QyHK-
UMMM pacrio3HaBaHUS BUIEO, KOHTPOJS ABVKe-
HMS U JaXke yOAJIeHHOrO yrpasiaeHus [2 ,c. 168].

OcHoBHble xapakTepuctuku Smart Video Car
Kit:

1. Bwupeokamepa: HaGop BK/IOYaeT BbICOKO-
KayeCTBEHHYIO BUleoKamepy, KOTopasi TTI03BOJIsieT
3aIMChIBATh BUEO U u300paskeHust. OHA MOKET
OBITh MCITOJIb30BaHA [IJIS1 PAa3IMUYHBIX ITPOEKTOB,
TakuMX Kak paclio3HaBaHMe /UL, OOHapyKeHUe
00BeKTOB, C/IelOBaHMe 3a TMHMEN U IPYTUX.

2. Jsurarenb u Kojeca: Smart Video Car Kit
OCHAIlleH MOIIHBIM MOTOPOM U YHIPaBJsIEeMbIMU
KOJiecaMy, YTO TIO3BOJIIET aBTOMOOWJIIO [IBU-
raThbCsl BIiepesi, Ha3a, TI0BOpaYMBaTh M MaHEBPU-
pOBaTh.

3.  MuxkpoxkoHTposuiep: Habop mocTaBisercs
C MUKPOKOHTpoJutepoM Arduino, KOTOpPbIi SIBJISI-
eTcsl TMOMYJISIPHOI TIaThopMoii it pa3paboTKu
MPOrPaMMHOTO 00eCIieueHs Y YITPaBIeHUS JIeK-
TPOHHBIMM KOMITOHEHTaMM. Arduino obecreun-
BaeT r'MOKOCTb M PaCIIUPSIEMOCTb IJISl CO3HAHMUS
pa3IMYHbBIX IPOEKTOB.

4. BecmpoBopHoe ympasieHue: Smart Video
Car Kit mogpmepkuBaeT 6GeCIipOBOAHOE YIIpaBje-
Hue yepe3 Bluetooth mau Wi-Fi, nossonss yna-
JIEHHO YIIPaB/sITh aBTOMOOMJIEM C TOMOIIbIO
cMapTdOoHa UM IPYTOTo YCTPOVICTBA.

5. PacmmpsiemocTts: Habop mnpemocTasisieT
BO3MOSKHOCTh IOOK/IIOUUTDH  AOIOJHUTE/IbHbIE
JaTuMKM U MOZLYAM, Takue Kak JaTIUMKU

paccTosiHMSI, akceJiepoMeTp, I'MPOCKOIT U JIpyTHe,
yTOOBI PacCIIMPUTh (GYHKIIMOHATBHOCTb aBTOMO-
OusIst U peann3oBaTh OOJIee CIOXKHbIE TTPOEKTHI [3,
c. 128].

Smart Video Car Kit npegHa3HaueH i co34a-
HUSI YMHOTO aBTOMOOWIS C BO3MOKHOCTBIO 3a-
MUCY BUEO U BBITIOJIHEHMS Pa3IUUHbBIX QYHKIINIA
pacrosHaBaHMs ¥ yIIpaBaeHNs Ha OCHOBe BUJIE0-
aHamuTUKU. OH MOKeT ObITh MCIIOIb30BaH MIJIs
ClenyoluXx Heei:

1. PacrmosHaBaHue OOBEKTOB: C ITIOMOIIbBIO
BUIeOKaMepbl, BXOAIIel B cocTaB Habopa, Smart
Video Car Kit mo3BosisieT pacrosHaBaThb U KJIaccu-
duiMpoBaTh OOBEKThI Ha OCHOBE BMIeOaHAIU-
TUKU. ITO MOKET ObITh MCIIO0Jb30BAHO JIJIST PacIIo-
3HABAHUS JINI, OOHAPY)KEHUS U OTCIEKUBAHUS
06beKTOB, omnpenenenust GopM U pasMepoB 00b-
€KTOB U T.JI.

2.  ABTOHOMHOE OBYKEHME: C IOMOIIBIO ITPO-
rpaMMMpoOBaHus U gaTunkoB, Smart Video Car Kit
MOXXeT ObITb HACTPOEH Ha BBITIOJTHEHME Pa3yind-
HbIX 3aJay aBTOHOMHOTO ABVKeHus. Hampumep,
9TO MOKET OBbITh MCIIOIb30BAHO MIJIST CO3aHMST aB-
TOHOMHOTI'O po60Ta, KOTOPAI caedyeT 3a IMHUE,
m3beraer MpEMSITCTBUS WIN TIepeMeNiaeTcs B 3a-
IAaHHOI 00/1aCTH.

3. IIpoexktsl MHTepHeTa Bemieil (I0T): Smart
Video Car Kit MoskeT ObITb MCIOIb30BaH B Pa3/iny-
HbIX IpoekTax [0T, rae OoH MOXXeT CTYy>KUTh B Kaue-
CTBe YMHOTO YCTPOWCTBA [IJISl YIIPaBJIeHUSI U MO-
HUTOPUHTA C UCIIOTb30BaHMEM BUAEOAHATUTUKMA.
Hampumep, 3TO MOXKeT OGbITh MCIIOb30BAHO IS
CO3IAaHMSI CUCTEMBI BUAEOHAOIONEHUS WIN YM-
HOT'O AoMa.

4. O6yueHue u uccrenoBanust: Smart Video
Car Kit npegocTaBiisieT BO3MOKHOCTb U3YUEHUS U
9KCIIEPUMEHTUPOBAHMS C PasIMYHBIMU



AKTyaJbHBIE UCCIIEOBAHUS * 2023. N225 (155)

& TexHUYecKue HayKH | 17

acrekTaMy 3JeKTPOHMKY, IMPOrpaMMUPOBAHUS U
poboroTexHukyu. OH MOXKET ObITh MCIIOJb30BaH B
00pa3oBaTeIbHBIX LEJISX, OIS IIPOBeIeHUs UcClie-
IOBaHUI ¥ CO3/TaHMsT COOCTBEHHBIX ITPOEKTOB.

Smart Video Car Kit mpemocTaBisieT TMOKYIO
maThopMy [JIs1 CO3MaHMss YMHOTO aBTOMOOU/IS U
peanusanuy pa3IMUHbIX POEKTOB, CBSI3aHHBIX C
BUI€0aHAIUTHUKOI U YIIpaBeH/eM Ha OCHOBE BU-
meo. OH mpefoCTaB/sIeT BO3MOXKHOCTh pa3padoT-
YMKaM ¥ SHTY34acTaM BOIIOTUTDb CBOM UAEN B pe-
aJIbHOCTh U TIPOBECTU IPaKTUUECKMe IKCIIepu-
MEHTBI C Pa3IMIHBIMMU (PYHKIMUSIMMU ¥ BO3MOXKHO-
CTSIMM aBTOMOOMJISL.

Smart Video Car Kit mpegyiaraeT BO3MOKHOCTH
IUIST U3YUEeHUS 3JIEKTPOHUKY, TIPOTPaMMMUPOBAHUS
” poboToTexHuKU. OH MOXKeT ObITh MCITOIb30BaH
B 00pa3oBaTeIbHbIX 1EJISX, OJIS1 CO3AAaHMS ITPOEK-
TOB [0T, aBTOHOMHBIX CMCTEM, a TAKKe JIJIsI TpOBe-
OEeHUSI SKCIIEPMMEHTOB WM MCC/IeMOBaHUIT B

0671aCT¥ KOMITbIOTEPHOTO 3pPEeHMs] ¥ MAaIIMHHOTO
obyueHMs.

Ha6op mocTaBiisieTcs ¢ TOAPOOHBIMY MHCTPYK-
MMM ¥ TIpMMEepaMy IMPOrPaMMHOTO KOAA, UTO
IleJIaeT ero JOCTYITHBIM /ISt HAUMHAIOIIMX U OTIbIT-
HbIX 3HTY3MacToB. Smart Video Car Kit npezocTas-
JISIET BO3MOKHOCTD CO3/1aTh COGCTBEHHBI YMHBIN
aBTOMOOM/Ib M BOIUIOTUTH CBOM UIEU B peasib-
HOCTb.

JIuteparypa

1. Craig, J. ]J. Introduction to Robotics: Me-
chanics and Control. Pearson Prentice Hall, 2005.
168 c.

2. Spong, M. W., Hutchinson, S., & Vidyasa-
gar, M. Robot Modeling and Control. Wiley, 2006.
158 c.

3. Siciliano, B., & Khatib, O. Springer Hand-
book of Robotics. Springer, 2008. 128 c.

AMANDUSOV Alpamys Ilyasovich
student of the Department of computer-aided design systems,
Orenburg State University, Russia, Orenburg

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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METEJIMIIA Makcum CepreeBud
IVPEKTOP U PyKOBOAUTENb, MacTepckas B rpyIine koMmmnanuit «Taxorpad-Cepsuc» B 1. Camapa,
Poccns, r. Camapa

ITPAKTUYECKUE ACIIEKTbI YCTAHOBKHN TAXOI'PA®OB:
HOBASI METOJMKA C YYETOM ABMAITMOHHBIX CTAHIJAPTOB

AHHOmauus. B amom uccredosanuu npedcmassien meopemuueckuti no0xo0 K Co8epueHCMBO8AHUI ycma-
HOBKU maxozpagos 8 ompaciu asmomoounbHoz0 mpaHcnopma nymem NpuHAmMus NPUHYUNO8 u cmaHdapmos
asuayuoHHozo cekmopa. Iloduepkusaemcs HedOUCNONb3YeMblli NOMeHYUAn maxoepagos 0as nosvliieHus Oe3-
onacHocmu u agppekmusHocmu dopoxHO20 08UNEHUS, OCHOBAHHBIL HA 0OWUPHOI Aumepamype 0 GyHKYusx ma-
X02pagos u cospemeHHbIX Memodax ycmaHosku. OCHO8bI8ASCy HA IMUX 8b1800aX, Mbl NpediazaeM HO8YH Memo-
doJiozulo, Komopas adanmupyem Cmpoz0€e ynpaejieHue asuayuoHHol 6e30nacHoCmblo, Cmpozuti yuem OaHHbIX,
CMaHOapme! MexHU4ecko2o0 00CAYMUBAHUS U Memodbl NOCMOSHHO20 COBEPIUEHCMBOBAHLSI K YCMAHOB8KE MaAxo-
epaga.

Haw nodxod npednosiazaem MHO2OUUC/IEHHblE NPEUMYUECMBa N0 CPABHEHUIO C cywjecmayrueli npakmuxoti,
BKII0UASL NOBbILEHHYI0 6€30NACHOCM b, YIYUWEHHYI0 UeN0CMHOCMb 0aHHbIX, 00Jiee cmpozue npoyedypsl mexHuue-
CK020 006CTy#cUBaHus u 6oJiee Cmpozoe coomaeenmcmeue HopmamueHsim mpebosarusm. Kpome mozo, 6 amom 0o-
KyMeHme nposoodumcs yeaybieHHoe cpasHeHue mexcdy npednazaemoti memodonozueli u cyujecmayioweli npakmu-
Koti, noduepkusaemcs nomeHyuaIbHoe nogvluieHue 6e3onacHocmu u ¢pekmusHocmu.

B cmampe maxke HameueHsl HanpasaeHus 0yoyuux uccnedosaHuti, noduepkugaemcs: He006xXo0uMoCms IMnu-
puueckoli nposepku npedJioxeHHOl Memodoi02ull 8 peaibHblX CUEHAPUSX U NOMEHYUANIbHBIX CPABHUMENbHBIX UC-
cniedosanusx ¢ mexkyuleti npakmukoti. Kpome mozo, Mot ucciedyem poJis nepedoesix mexHo02ull u ux uHmezpayuro
8 Hauty memodoioeuio. HaxkoHey, 8 dokymeHme npedcmasjieHsl 803MOXCHOCU 0118 danbHelilez0 npuMeHeHUs.
asuUayUoOHHbIX CMAaHAapmos K opyzum achekmam ynpasJieHust mpaHcnopmHsIMu cpedcmeamu U asmonapKom.

ITo cymu, 3mo ucciedosanue eHocum c8oli 8kn1ad 6 usmeHeHue napaduemsl NPAKMUKU yCmMaHo8Ku maxozpagos,
CMpeMsCy 80NI0MUMb YCMOUiuU8y Kyasmypy 6e30nacHocmu noJiemos 8 owymumbole yayuuleHus 8 ooaracmu 6e3-
onacHocmu 00pO#CHO20 8UMCEHUS U I PekmusHOoCmU.

Kntoueswie cnosa: ycmaHoseKa maxozpad)a, asuayuoHHsle cmaHaapmbl, ynpasJjieHue 6e30nacHocmoio noJe-
mos, 3anucoe aaHHle, cmaHaapmbl MexXHUu4eCcKozo O6Cﬂy)Ku60HLlﬂ, coomeemcmeue HoOpmamueHbsiM mp€606(1HuﬂM,
CpasHeHue Memoawlozuﬁ, amnupuveckas eaﬂuaauuﬂ, uUHmezpauus MexHo102Ull, nogblUleHUe 6e3onacHocmu 00-
DOXMCHO20 08UNMCEHUS.

BBepenue

BHenpeHue M MUCIOIb30BaHMe TaxorpadoB B
TPaHCIIOPTHOM CEKTOpPe CTaj0 BaKHBIM KOMIIO-
HEHTOM obecrieueHus: 6e3omacHocT, 3PpdeKTUB-
HOCTM U COOTBETCTBMS HOPMATMBHBIM CTaHAAp-
TaM. Taxorpadsl TPagUIIMOHHO UTPAIM BasKHYIO
pOJib Ha aBTOMOOMIIBHOM TPAHCIIOPTE, OTCIEKU-
Bas U PETUCTPUPYS BpeMs IBUKEHUs, IepPepPhIBHI,
repuoabl OTABIXa M CKOPOCTb IJisi obecrieueHmst
COOTIOIEHNST TPYIOBOTO 3aKOHOIATEIbCTBA U T10-
BBIIIEHVST 6€30MaCHOCTY JAOPOSKHOTO IBVKEHMS.
VCTaHOBKA, 9KCIUTyaTals ¥ MHTEePIIpeTalyis JaH-
HBIX 9TUX YCTPOMCTB OCYILIECTBISIOTCS B COOTBET-
CTBUM C KOHKPETHBIMM MPOILIeypaMu U CTaHaap-
Tamu, agalTUPOBAHHBIMM K AVHAMMUKE aBTOMO-
OWJIBHOTO TPAHCITOPTA.

OJHaKo 0 Mepe TOro, KakK TEeXHOJOTMYecKue
IOCTVDKEHUST IIPOHMKAIOT B KaKAYIO OTpacib,
HeOOXOIMMOCTh aJanTalli U MepeoleHK! YCTO-
SIBIIMXCS TTPAKTUK CTAHOBUTCS OUEBUAHOM. ABua-
IIMOHHBII CEKTOP, B YaCTHOCTH, BBIZEISIETCSI CBO-
MMM CTPOTMMM CTaHOApTaMyu Oe30MacHOCTU U
CKPYITYJIe3HBIMM OTIEPAIIMOHHBIMMY ITPOIeyPaMU,
KOTOpPbIE OTTAUMBAIUCH JECITUIETUSIMU JIJIST MU-
HUMM3ALUM PUCKOB M MAKCUMMU3ALUY OIepalu-
OoHHOI 3¢ dexkTuBHOCTHM [11].

YuuTbpiBass CTPOTUI TMOAXOH aBMAIIMOHHOIO
CeKTopa K 6e30ITacHOCTM ¥ ONTUMMU3AIUM TeXHO-
JIOTUYECKUX IMPOIIeCCOB, BO3HUKAET BOIIPOC: MO-
TYT JIM €r0 MeTOAOJOTUM U CTaHIapPThl YAYUIINTh
CYILIECTBYIOIIYIO TTPAKTUKY YCTAHOBKM ¥ MCIIO/b-
30BaHMs Taxorpados B CEKTOPEe aBTOMOOMILHOIO
TpaHcropTta? Vccaenyst 3Ty Mae, Mbl BCTYIIaeM
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Ha HeM3BeHJAHHYI0 TEPPUTOPUIO MEeXKOTPaCIeBO
repefauM 3HAHWUIA, YTO TOTEHIMATbHO MOKET
MIPUBECTY K HOBATOPCKUM JOCTMKEHUSIM B 006J1a-
ctu 6e30macHOCTH U 3()PEKTUBHOCTU aBTOMO-
OGWJILHOTO TPAHCIIOPTA.

B manHoOJ1 cTaThe mpeAcTaBjieHa pa3paboTKa u
TeCTUPOBaHME HOBOTO METOMla YCTAHOBKM TaXo-
rpada, OCHOBAaHHOTO Ha aBMAIMOHHBIX CTaHOAp-
Tax, C KOHEYHOI! 11e/IbI0 MOBBINIEHNSI 6e30IacHO-
¢t U 3¢ GEeKTUBHOCTY aBTOMOOWIBHOTO TpaHC-
mopTa. B ciaemymomux pasmenax GYOyT paccMOT-
peHbl OCOOEHHOCTM CYIIECTBYIOIIEeH IPaKTUKMY,
TpejiokeHa MHHOBAIIMOHHAST METOAOJIOTHS, OC-
HOBaHHAsI Ha aBUAIIMOHHBIX CTaHAAPTaX.

Henu u 3agaumu uccjiegoBaHUS

OCHOBHOI/ 1IeJIbI0 JaHHOTO MCC/IeIOBaHMST SIB-
JsieTcsl pa3paboTKa U ampobalysi HOBOrO MeToIa
YCTAaHOBKM M MCIIONb30BaHMUSI Taxorpada, OCHO-
BaHHOTO Ha CTPOTMX CTaHAApTaxX 6€30MacHOCTU U
9KCIUTyaTali, PaclipoCTPaHEHHbIX B aBUAIIMOH-
HOM cekTope. OXMaaeTcs, YTO 3TOT MEXKIMCIIN-
TJIMHAPHBIN TIOX0J, MOKET OTKPBITh HOBYIO 3Py
TIOBBIIIeHMST 6€30IacHOCTU U 3G (PEKTUBHOCTY aB-
TOMOOWIbHBIX IIEPEBO30K.

Ina docmuxcenuss amoti yeau 6vliu HAMeUeHbl
cnedyoujue 3adauu:

OsHakOMJ/IeHME C JeiCTBYIOIIMMM IIPUMHIIN-
IamMyu ¥ CTaHAAPTaMM YCTAaHOBKM U MCITO/Ib30Ba-
HMs TaxorpadoB Ha aBTOMOOUIBHOM TPAHCIIOPTE.

Vi3yuyeHue COOTBETCTBYIOMIMX CTAaHIAPTOB 6e3-
OMNACHOCTY ¥ 3KCILTyaTallMy B aBMAllIOHHOM CeK-
TOpPEe, KOTOPbIE MOTYT ObITh SKCTPAIIOIMPOBAHBI HA
YCTaHOBKY U UCITOJIb30BaHMe Taxorpados.

PaspaboTaTh HOBBII METON YCTAaHOBKM U WC-
T10JIb30BaHMs TaX0orpadoB Ha OCHOBE 3TUX IKCTpa-
TTOJIMPOBAHHbIX CTAHAAPTOB.

[TogTBepaUTE 3TOT HOBBIN METOZ, C IIOMOIBIO
SMIIMPUYECKOTO TECTUPOBAHMS, IMPOAHATIU3UPO-
BaB ero 3()QeKTUBHOCTb U IMOTEHIMAbHBIE TIpe-
MMYIIECTBA [0 CPaBHEHMIO C CYIIECTBYIOIIEH
IIPAKTUKOIA.

Ompenenenne JOObIX IMOTEHLUMANIbHBIX IIPO-
6yleM MM OrpaHMYEHWIi, CBSI3aHHbIE C BHeHpe-
HMEM HOBOTO MeETOjla, M IIPeIOoCTaBJIeHNe pPeKo-
MeHIAIMA 110 UX YCTPAaHEHUIO.

OGocHOBaHME AaKTyaJbHOCTU MCCIeIOBa-
HUSA

3HAYMMOCTL 3TOTO MCC/IEOBAaHMST 3aKI0Ya-
€TCs B €ro MOTeHIMasIe ISl pemieHns] HeKOTOPbIX
IaBHUX MPO6JIeEM, CBSI3aHHBIX C aBTOMOOVIIbHBIMU
repeBo3kaMu. HecMOTpsT Ha BaskHYIO POJib, KOTO-
PYIO UTpaloT Taxorpadsl B obecrieueHun 6esormac-
HOCTYU U COOJIIOIEHUM TPYAOBOTO 3aKOHOMATE/b-
CTBa, MX TMOTEHIIMAJ B IIOJHOM Mepe elle He

peanu3oBaH. YacTo 06HAPYKUBAIOCh, UTO CyIIIe-
CTBYIOWIAS MTPaKTHKa MTOABEPIKEHA OIMOKAM U He-
COOMI0IeHNIo0 Tpe6GoBaHUit, YTO MPUBOAUT K AO-
PO>KHO-TPaHCIOPTHBIM MPOMUCIIECTBUSIM, KOTO-
PBIX MOKHO 136€e3KaTh, U He3DPEKTUBHOCTH.

C npyroit CTOpOHBI, aBUALIMOHHBIV CEKTOD, B
CUTy TIpUCYILIelt eMy TIPUPOJIbI BHICOKOTO PUCKA,
HEM3MEHHO JIMANPYET B pa3paboTKe U BHEIPEHUU
CTPOTUX CTaHJIAPTOB GE30MACHOCTY U IKCILTyaTa-
unu. HoBu3Ha 3TOro mcciaeqoBaHus 3aK/I04aeTcs
B TMOMBITKE MCIIOJb30BaATh 3TU aBUALIMOHHbIE
CTaHAAPThI [IJISI COBEPIIEHCTBOBAHUS CYIIeCTBYIO-
nieii IpaKTUKY YCTaHOBKU UM MCIIOJb30BaHMUS Ta-
xorpadoB Ha aBTOMOOMIIBHOM TPaHCIIOPTe.

[TpeomosieB 3TOT MPO6GET, MbI MOTJIM GbI TIPOJIO-
SKUTb MYTh K 3HAUMUTENbHOMY TOBBIIIEHNIO 6e3-
OTIACHOCTU IOPOKHOTO ABVDKEHMUS U OIepalioH-
HOJ 3¢hdeKTUBHOCTY. DTO CTpPEeMJIEHME COIJIACY-
€TCsI C TII00aTbHBIM CTPEMJIEHMEM K CO3TAaHMUIO 60-
Jiee 6e30IMacHbIX, 3(PEGEKTUBHBIX U YCTONUMUBBIX
TPaHCIIOPTHBIX CUCTEM, UTO Je/laeT JaHHOe 1cciie-
IlOBaHMe CBOEBPEMEHHBbIM M MMEWIUM OTPOM-
HYI0 IPaKTUUYeCKyI0 3HaUMMOCTb.

00630p IUTEPATYPHI

Taxorpadsl cTanu HeOTbeMIEMbIMU MHCTPY-
MeHTaM¥ aBTOMOOMJIBHOTO TPaHCIIOPTa, ITpemo-
CTaBJISISI BaKHbIE NaHHbIE, CITOCOOCTBYIOIINE TIO-
BBILIEHUIO 6€30IacHOCTH, 3PHEKTUBHOCTY U CO-
OTI0IEeHNI0  3aKOHOAATENbCTBA. DOYHIAMEHTAITb-
HOe MoHUMaHMe uX QyHKIVMOHMPOBAHMS U OCHOB-
HbIX (GYHKIVOHAIBHBIX BOSMOKHOCTEN MMeeT pe-
miamolnee 3HaYeHMe TpU OOGCY)KIEHUM BOIPOCOB
agarnTanMu CTaHAAPTOB aBMAILMOHHO Oe3orrac-
HOCTM K UX YCTaHOBKE U UCII0JIb30BaHUIO.

ITo cBoeit cyTu Taxorpad — 3To yCTPOIICTBO, KO-
TOpOe PerucTpupyeT pas3jinvHble MapaMeTpbl pa-
60TbI TPAHCIIOPTHOTO CPENCTBA. ITU HapaMeTpbl
BKJIIOYAIOT CKOPOCTh TPAHCIOPTHOTO CpeiCTBa,
MIpOJiIeHHOe PacCTOSHME U OeCTBUS BOAUTES,
Takue Kak BOXAeHue, paboTa, MOCTYIMHOCTb U
BpeMsl otnbixa (EBpomneiickuii napiamenT u Co-
BeT, 2006) [1]. OH cocTouT U3 60Ka TPAHCIIOPT-
HOT'O CpeJiCTBa, AATuMKa ABVDKEHUS] U KapTOUKMU
BOJUTEJS, IAe MOCAeHSS CIY>KUT IJ1s1 IPUCBOe-
HMSI 3aIIMCaHHBIX JaHHBIX COOTBETCTBYIOILEMY BO-
nutento (EBporeitickuit CoBeT 1o 6e30MacHOCTM Ha
TpaHcnopre, 2016) [2].

Mudbopmanuio, 3ammMcbIBaeMyIo Taxorpadom,
MO>XHO pa3[e/NTb Ha ABe OCHOBHbIE KaTeropuu:
CKOpPOCTb U BpeMs. [laHHbIe O CKOPOCTU TOKAa3bl-
BalOT MIHOBEHHYK) CKOpPOCTb TPAaHCIIOPTHOTO
CpencTBa B JII060¥1 MOMEHT BpeMeHM, B TO BpeMsI
Kak JlaHHble O BpeMeHM BK/IIUYAIOT Mepuobl BO-
SKIeHMsI, TiepepbIBbl U BpeMsi oTabixa (Komuccust
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EC, 2014) [3]. BmecTe oHM 06eCIieuynMBaioT BCECTO-
pOHHee IIpe/iCTaB/lIeHe 0 paboTe TPAaHCIIOPTHOTO
CpencTBa ¥ OeiCTBUSIX BOAUTEIIS.

Taxorpadsl B epByio ouepe/ib CJIyKaT JJIsl CO-
6/TI0/IeHNST HOPMATUBHBIX TpeOOBaHMii, obecrieye-
Hus 6e3omacHocT U 3dderTuBHOCTU. C TOUKU
3peHus peryauMpoBaHusi, Taxorpadsl MMeT pe-
[aplnee sHaueHue Ijig obecriedeHus cobIoe-
HMSI 3aKOHOB, KacaloIIyXCsl BpeMEeHU BOKIEHUS U
OTAbIXa, IPeOTBpalleHMs YCTATIOCTY BOAUTENS U
TIOBbIIIeHNS 6€30TIaCHOCTY JOPOSKHOTO ABMKEHMSI
(Broughton et al., 2009) [4]. C Touku 3peHus 6e3-
OTIACHOCTY OHM TIOMOTAIOT BBISIBJISITh HAPYIIEHMS
CKOPOCTHOT'O peXXuMa U OIacHble MOJeu BOXIe-
HMUSI, CTTOCOOCTBYS MPUHSITUIO TTPEBEHTUBHBIX Mep.
C touku 3peHus1 3GGEKTUBHOCTH, TaHHbIE C TaX0-
rpadoB MOMOraioT ONTUMMU3UPOBATh PACTIMCAHMS,
MapuIpyTel ¥ oOIlee yIpaB/eHMe aBTOIapKOM
(Kaunnusr u gp., 2012) [5].

CoBpeMEHHbIM JIOCTVKEHMEM B 06/IACTU TaXo-
rpaduuecKoil TEXHOJIOTUM SIBASEeTCS UMPPOBOI
Taxorpacd, KOTOPbIi B 3HAUMTENIbHO CTEIIeH! 3a-
MEeHMJT aHAJIOTOBbIE yCTpoiicTBa. LindpoBbie Taxo-
rpadsl 06/1aal0T TAKMMM ITPEMMYIIeCTBaMM, KaK
YITpOIIeHMeE TT0MCKa JaHHbIX, TOBBIIIEHHAS YCTOM-
YMBOCTb K HECAHKIMOHMPOBAHHOMY HOCTYIY U
BO3MOXXHOCTM TiepeJauM JAHHBIX B pekuMe pe-
aibHOTO BpeMmeHu (EBpomeickuii mapjiamMeHT u
Coser, 2006).

TakuMm o6pasom, Taxorpadsl, 6aromaps
CBOMM MHOTOGMYHKUMOHAIbHBIM BO3MOXXHOCTSIM
3aIUCH, UTPAIOT BSKHYIO POJIb B IMOBBINIIEHMM O€3-
OITACHOCTY AOPOKHOTO IBVKEHMS, 3PPEeKTUBHO-
CTY 9KCILTyaTaluyu M COOTIONEeHNY 3aKOHOIaTe b-
ctBa. OHAKO HbIHEIIHMEe MeTOZbl YCTAHOBKU U
MCII0/Ib30BaHMS MOTYT He B ITOJTHO Mepe MUCIIOJIb-
30BaTh UX MOTEHIIMAJ, YTO MMOJYEPKMUBAET HEOOXO-
IMMOCTbh MHHOBAIIMOHHBIX METOIOJIOTUIA, TTOI006-
HBIX TO¥, KOTOpas IpeJjioxkeHa B 3TOM MCCIeA0-
BaHUN.

IIpouenyps! ycraHOBKU Taxorpada

[lportecc  ycraHoBKM  Taxorpada MOXKHO
YCJIOBHO pasaeauTh Ha MSITh 3Tanos [19]:

e  0CMOTpP 0OOpPYIOBAHUSI M TPAHCIIOPTHOTO
CpenCcTBa;

e  aKkTMBAlMS U MOAKIIOUeHMe Taxorpada;

e  KannbpOBKa;

e  OIUIOMOVPOBAHME;

®  HACTPOIIKa JOTIOJTHUTENbHBIX YCTPOMCTB.

[lepen yCcTaHOBKOI Cllelianu3ypoBaHHAas Ma-
cTepckas IO/DKHA POBECTU TIATe/NIbHbIE OCMOTP
060pymoBaHyist, YTOObI BBISBUTD JI00bIE TTOTEHIIN-
asbHbIe eeKThl, KOTOPbIe MOTJIX BO3HUKHYTb BO
BpeMSI  TPAHCIIOPTUMPOBKM, U  00eCIeunThb

COOTBETCTBME COIPOBOAUTENBHOM HOKYMEHTa-
Iuy. OTO BKIIOUAET B Cebs MPOBEPKY COOTBET-
CTBUSI 3aBOJICKOTO HOMepa HoMepy, YKa3aHHOMY B
rnacriopre yctpoiictsa. CiiemyeT Takke MpOBepUTH
CPOK IEeMCTBUS TapaHTUU U, TIPU HEOOXOIVIMOCTH,
3aMeHUTDb 6aTapero.

Kpome Toro, oileHMBaeTCsI COCTOSIHME TpaHC-
MTOPTHOTO CPeACTBa. JTO BKIIOUAEeT B ceOs Mmpo-
BEpPKY UMCTOTBI TPAHCIIOPTHOTO CpeACTBa, pas-
O0pUYMBOCTY BCEX IIVIbAMKOB, BBIBECOK, M3HOCA
IIMH U JaBjaeHusl BO3Ayxa B Mpenenax OOMyCTH-
MbIX TTpeJIeJIOB, a TaKKe HAIMUMS UK OTCYTCTBUS
rpy3a. Taxke ompefensieTcsi MeCTO B cCaJOHe
TPaHCIIOPTHOIO CPEeJICTBa, IJie GYIeT YCTaHOBJIEH
Taxorpad, YTo o6ecreurBaeT JOCTATOUHYIO IJIMHY
Kabessi ¥ BO3MOXKHOCTDb BBITIOIHEHMUS BOJUTEIEM
HEeOOXOIMMBIX OIlepalyii CO CBOero Mecra.

Taxorpad cobupaet MHGOPMALIUIO O CKOPOCTH
TPAHCIOPTHOTO CPeACTBA U3 ABYX UCTOYHUKOB —
cuctembl IJTIOHACC unu GPS U IOMOIHUTE/IbHBIN
mM@poBaHHbBIN JaTUMKA ABVSKEHMS, YCTAaHOBJIEH-
HOTO Ha BBIXOZe KOPOOKM Tepeaad, KOTOPbIi MO -
CUMTBIBAET KOJIMYECTBO OOOPOTOB OCH TPAHCIIOPT-
Horo cpeactBa. COOTBETCTBEHHO, YCTPOIICTBO
IIOJIKHO OBbITH IMTOAKIIOUEHO K OOPTOBOI CETH aBTO-
MOOWISI, MITATHOMY MCTOYHUKY CUTHAja JIBVDKE-
Hus aBToMmobuiisa u antende [JTOHACC/GPS.

[Tepen yCTaHOBKOI YCTPOMCTBO JODKHO OBITH
aKTUMBMPOBaHO. [IJisT 9TOrO TpebyeTcs crelyaib-
HbI/i TIpubGOp MacTep-KapTa, KOTOPBI HO/KeH
HaXOAUTbCS Y CIELMaJINCTa, OTBETCTBEHHOIO 3a
YCTAaHOBKY TaxorpadoB B macTepckoit. Ilocie
YCIeNTHOM aKTUBalLMM TeHepUpyeTcsl OTUeT C 10o-
IPOOHBIM OIMMCAHMEM CEPUITHOTO HOMepa yCTPOii-
CTBa ¥ JaThl MPOBeAeHMS MPOILeayphbl. DTOT TIIA-
TeJIbHBIN TPOLlecC YCTAaHOBKM 06eCIieunBaeT TOU-
HOCTb U HaJIeSKHOCTh JaHHBIX Taxorpada, TeMm ca-
MbIM TIOBBIIIAsT 6€30MACHOCTDb AJOPOXKHOTO ABIKE-
Hu [19].

Cxema nodxkoueHust maxozpagpa

[MopkmoueHne Taxorpada K CUCTEME TpaHC-
MTOPTHOTO CPeICTBA - KPOTIOT/AMBAs 3a7ava, Tpeby-
IOIIAas TOUHOCTU U COOJIOAEHUS] YCTaHOBIEHHBIX
CTAHIAPTOB 111 0OeclevyeHys] TOUYHOM UM Hamexk-
HOJT paboThI ycTpoiicTBa. [IJisg 9TOrO Ipoliecca He-
06X0IMMBIMM KOMIIOHEHTaMM SIBJISIIOTCS |

e Taxorpad,

e  coelVHUTebHbIE NTPOBO/JIA,

e  1MPPOBAHHBIN JATUMK CKOPOCTHU

e  paszbeMbl IJjs1 TIOAKIIOUEeHUs Taxorpad K
Pa3JIMYHBIM y3/1aM aBTOMOOWIIS.

B HEKOTOpPBIX CJIydassx MOXKET MOTpe6oBaThCs
3aMeHa CIUAOMeTpa, ec OH He COOTBETCTBYET
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COBpPeMEHHBIM CTaHAAPTaM M He COBMECTUM C Ta-
xorpadom.

WHCTpYyMEHTBI, HeOOXOOMMbIe MJiS ITpoliecca
MTOAK/TIOUEHNS, BK/TIOYAIOT:

e  raeyHble KJIIOUN,

e  MYIbTUMETD,

e  OpOHEmpOBO PO3ETKU

®  KOHTPOJIbHYIO JIAMIIy AMAarHOCTAYECKOe
obopymoBaHue IS aBTOMOOWIISI, COOTBETCTBYIO-
IIEero MapKyu aBTOMOOWIS IJiT MPOrpaMMMpOBa-
HMSI aBTOMOOWIS IJ1s1 paboThl ¢ Taxorpadom.

e  IporpamMmarop [js Taxorpada.

Yro KacaeTcst pacIioyiokeHus Taxorpada, To
HeOoOXOIVMO BBITIOJIHUTH ABA OCHOBHBIX YCIIOBMSI.
Bo-mepBbIX, OH TOKEH MTOCTOSIHHO HAaXOOUThCS B
Tojie 3peHus] BOOUTeNS. Bo-BTOpBIX, OH HOJIKEH
OBITh JIETKOJOCTYIIEH BO BpeMs ITPOBEPOK, UTO
MOAPa3yMeBaeT, UYTO MPOBOJ, COeIMHSIONII Ta-
xorpa¢d ¢ muUdpPOBAHHBIM AATUMKOM CKOPOCTH,
IIOJDKEeH ObITh BUIEH.

Kabenu muTaHus MOIKIIOYAIOTCS K aKKyMYJIS-
TOPY aBTOMOOWJIS [IJIs1 TIOJauM MUTaHMUSI Ha Taxo-
rpad. [yimHa 3TuxX Kabeseil 3aBUCUT OT PacIioyio-
SKEHMSI MICTOYHMKA CUTHAJIA JBVOKEHUS M aKKyMY-
JISITOpa, CeIoBaTeIbHO, HEOOXOAMMO PacCUUTATh
9TO [0 HayaJia Ipollecca yCTaHOBKK. Bce kabenu
IOJKHBI COOTBETCTBOBaTh CTaHAApTaM, ObITh
MHOTOXMIbHBIMU ¥ M3TOTOBJIEHHBIMU W3 MEAMN.
HampuMmep, mpu TpaHCIIOPTMPOBKE B3PbIBOOIIAC-
HBIX I'PY30B MCHOJIb3YIOTCS CIIeMaTbHbIe B3PhIBO-
3alIMilleHHble ¥ GPOHMPOBaHHbIE Kabeju, Mpo-
IIefIMe UCITBITAaHMS Ha B3PbIBO3AIINUIIEHHOCTD.

Eciu TpaHCOpTHOE CpefcTBO 060PYIOBAHO
JaTYMKOM IBVDKEHUSI WIM OTBEHEHO MECTO [IJIsI
€ro yCTaHOBKM, Taxorpad IMOAKIIOUaeTCs K HEMY.
B mokyMeHTalMy K TPAHCIIOPTHOMY CpPEICTBY
MpMBEeIEHbl PEKOMEHZAIMY [0 COOTBETCTBYIO-
eMy TUITY IIMGPOBAHHOTO AATYMKA ABVMKEHMS.

3aMeHa CIMIOMEeTpa U JaTUYMKa CKOPOCTH : BbI-
60p KOHKPETHOTO CIMOOMETpA 3aBUCUT OT Jua-
MeTpa MOBEPXHOCTU MPUOOPHOIT MaHeau U O1o[-
’KeTa, BBIJENIEHHOIO Ha 3Ty omepaumioo. JaTumk
CKOPOCTM MOSKHO MPOCTO OTKPYTUTH U 3aMEHUTH
mGPOBAHHBIM IPYTUM, TapaHTUPYS, UTO OH Oy-
IeT TepeaBaTh 3JIEKTPOHHBIE MMITY/IbChI HA BbI-
xofe.

IIpu OTCYTCTBUM OATUYMKA ABMKEHUS MOKHO
MUCIOJIb30BaTh cucteMy ABS aBTomMoOmist. B ciry-
yae ero OTCYTCTBMS AAHHbIE MaTUMKa JBVDKEHUS
TepemaloTCs Ha CIIMIOMETp uepes Taxorpad.

B mpoirecce mMoaKIIOUEHMST KpajiHe BasKHO CJie-
IATh 3a TeM, 4YTOO6bI IIPOBOJA He IPOXOIUIN
BO/IM3Y MCTOYHMKOB 3JIEKTPOMArHMTHBIX BOJIH,
TakKMX KaK TeHepaTop, KaTyIlKa 3aXKUraHwus,

BBICOKOBOJIbTHBIE IIPOBOJA MM aHTEHHBI. IJTO
CHIMKAeT PYUCK ITOMeX CUTHaITy Taxorpada, obecrie-
YMBas TEM CaMbIM HaJIeSKHOCTh COOMPAEMBbIX TaH-
HBIX [19].

Hacmpotiku maxozpaga

[Tocne vycraHoBKM Taxorpada Tpebyercs
HaCTpPOiiKa — MPOoIIecc, KOTOPbIii BKIIOUaeT B ce6s
BBO/JI, PA3JIMYHBIX ITPeAYIpesKIa0nX, MaeHTUdM-
KallMOHHBIX, yCTAHOBOYHBIX, M3MepsIeMbIX U OTpa-
HUYMBAIOIIMX [TapaMeTPoB B MaMsITh YCTPOICTBA.
9Ty mapamMeTpbl 06LIYHO BKITIOYAIOT:
W-kosdduiiuenr,

JaBJieHNe B IIMHAX U OKPYKHOCTD,
npooer,

cepuitHblit HOMep Taxorpada,
KapTO4YKa MaCTepPCKO,
Kos¢duument K raxorpada,

®  DPEerucCTpPalMOHHbIA HOMEpP TPAHCIIOPT-

HOTO CpeACTBa,

YacoBOI I0sIC,

nIaTa U Bpems,

HOMep Kajipa,

ToKa3aHus 0I0MeTpa,

JlaTa HaCTPOVKH,

BpeMs1 [0 cieiylollieli HaCTPOMKY,
BU3YyasbHbIe U 3BYKOBbIE MHAMKALIVNA.

XoTs 3mech omyMcaHa o6Iasl cxemMma HaCTpPOMKu
Taxorpacda, KOHKpeTHas MpoIeypa MOKET Bapb-
MPOBATHCS B 3aBUCUMOCTHU OT MOZE/IN TPAHCIOPT-
Horo cpencrBa. Hammpumep, ycraHoBKa Taxorpada
Ha Tpy30Boi1 aBTOMOOMIL KAMA3 3HAUMTENbHO
OT/INYAEeTCs OT STIOHCKUX MOJIeJielt IPyTrux Mpon3-
BOJUTEIEI, XOTS OOLIMII IPUHIIAII OCTAeTCS TeM
xe. B cryuae KAMA3a maTuMku CKOpPOCTU [evi-
CTBYIOT KaK He6OJIbIIIO/ reHepaTop, KOTOPBIi 13-
MeHseT HallpsbKeHMe, ToAaBaeMoe Ha CIIMIOMETD,
B 3aBYCUMOCTU OT U3MeHEHMS CKOPOCTU aBTOMO-
ounst. st MAZ MOKeT ITOTpe6oBaThCs CIIeLab-
HBIIi afanTep 11l JaTuuKa, K KOTOPOMY ITOAKITIO-
yaeTcst Kabenb [19].

Dnexmponposooka u UCMOYHUK NUMAHUSL

[MogkitoueHKe 3aBUCUT OT KOHKPETHBIX MOIM-
dbukauuit 1 Mapku aBToMoowIs. O61ast peKOMeH-
Jauusl 3aKa0YaeTcsl B TOM, YTO YCTaHOBJIEHHbIE
TIPOBOJIA JOJDKHBI ObITH 3alIMTaHbI HATIPSKEHMEM
+12\24 B.

Kabenb OT maTumka KpemuTcs K Ky30BY aBTO-
MOOUJIS C TTIOMOIIbIO 3aKMMOB. BTOPOiT KOHTaKT
KabeJist JOJIKeH OBbITD MPOJIOJKEH B CAJIOH aBTOMO-
owuns. IluTaHMe OCYIIECTBISIETCS OT aKKyMYyJIs-
TOpa, 4YTO 00ecreurBaeT HelpephIBHYIO permcTpa-
M0 AAHHBIX. 7151 3a1UThI Kabesis UCIIOIb3yeTCs
rodpupoBaHHas Tpyoa.
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VicTouHMK mmTaHus Taxorpada HaIpsIMylo
MOJAK/IIOUEH K akkymyasTopy. IIpoBon 3aszemiie-
HMS (BTOpPOJ MPOBOA) MOAKIIOUAETCS K KIeMMe
win Kopiycy. K BeIktouaTesnto 3aKkurauusi mogco-
eIVHeH OTAeAbHbI/i IIPOBOJ, ITO3BOJISIOIINIA
YCTPOJCTBY pacro3HaBaTb 3alyCK ABUraTens u
Hauajo ABVWKEHMS] aBTOMOOWIS. [Ipyroit mpoBof,

rnmoacoegMHeH K  BBIK/IIOYATEIO

rabapuTHOrO

IJaTuMK CKOPOCTM IIOAK/IIOUAETCS Herocpep-
CTBEHHO K CIEIMAIbHOMY pa3beMy Ha YCTAaHOB-
JIEHHOM ycTpoiicTBe. Taxorpad M JaTumMk CKOpPO-
CTU coenyuHeHbl KabejgeM. 3aTeM ITOIKITIOUAETCS
CIMIOMETP OT Taxorpada. 3aKII0UNTeIbHbIN STar
BKJIIOUAET B ce0OsI MTOAKIIOUeHMe JTI060r0 JOTOTHM-
TeJIbHOTO 060PYI0BaHMSI.

g Taxorpada Atol Drive mmporeaypa IoaKIIio-
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20 f6
3 f7
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Puc. 2. ®yHKIMOHA/IBHOE HAa3HAUEHME KOHTAKTOB [19]
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I'pynna KoHTAKTOB A
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Puc. 3. bazoBasg cxema BrimoueHUs+pu6opsi ¢ CAN [19]
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I'pynna kouraktos B
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Puc. 4. Ba3zoBas cxema BrIoueHus+pubopst 6e3 CAN [19]

CTraHAapThl YCTAHOBKM U WMCIIOIb30BAHMS
Taxorpac¢oB Ha aBTOMOOMIBHOM TPAHCIIOPTE

YcTaHOBKa M MCIOMb30BaHue TaxorpadoB Ha
aBTOMOOMIBHOM TPaHCIIOPTE peryampyeTcst Habo-
POM BCeOObeMITIOIIMX CTAHAAPTOB, KOTOPbIE 06ec-
TeYMBAIOT UX 3P GEKTUBHOCTDb U HAIEKHOCTh. DTU
CTaHJApThI B MIEPBYI0 OUepelb YCTaHABIMBAIOTCS
PerympyoimmMMu opraHamu, TakKMMyu Kak EBpo-
neiickuit cor3 (EC) u EBpormeiickas 3KOHOMMUUe-
ckasg komuccust Opraumsauyy O6begHEeHHbIX
Hanwii (ESK OOH).

CTaHaapThl YCTAHOBKYU JUKTYIOT TEXHUYECKUE
Tpe6oBaHMS K MPaBWIbHOM MHTErpaIuu CUCTEMbI
Taxorpacda B TPaHCIIOPTHOe cpencTBO. OHY BKITIO-
YyalT IMOJK/IIoUeHue Taxorpada K 1udbpoBoMy
OATUMKy [BVDKEHMSI TPaHCIOPTHOTO CpencTBa,
pasMellleHNe B I0JIe 3PEHUS BOAUTENS U HalEeX-
HOe KpeIvieHue IJis MpeIoTBpaieHns] HeCaHKIIM-
oHupoBaHHOTrO nocrymna (Komuccus EC, 2010) [6].
Kpome TOro, B 9TMX CTaHAapTaxX YyKa3bIBaeTCs
HeOoOXOIVMOCTh B MCTOUHMKE MUTAHUS, KOTOPBI
obecnieunBaeT (QYHKIMOHMPOBaHME Taxorpada

Iaske TOrma, KOrja TPaHCIOPTHOE CPENCTBO He
9KCIUTyaTUPYeTCs, TEM caMbIM obecrieurBasi He-
MIPEPBIBHYIO PErMCTPALMI0 OCHOBHBIX ITapaMeTPOB
(UNECE, 2010) [7].

Yrto KacaeTcsl MCIOMb30BAHMS, TO CTAHAAPTHI
OXBAaTbIBAIOT 11€JIbII PSI/I, SJIEMEHTOB - OT BOAUTEJIS
0 YPOBHEJT yIIpaB/ieHusl aBTomapkoM. Bogurenn
006s13aHbI TIPaBWJIBHO MCITIOb30BATh KAPTOUYKY BO-
IUTeJsI, BBIMOJHATh HEOOXOAVMbIE ITPOILeAYDPbHI
IIJIST Havaia M 3aBepIleHMsT 3aiCcy M COOBIIaTh O
JIIOOBIX aHOMAJIMSIX VT HEUCITPABHOCTSIX YCTPOTi-
crBa (Komuccus EC, 2014). Ha 6osee mypoKoM
YPOBHE CTaHIapThI ONPeIe/IsIOT 06I3aHHOCTH Py-
KOBOZMTEJIel aBTOMApPKa, KOTOpbIe BKIYAIOT pe-
TYJIIpHbBIE TTPOBEPKYM TaxorpadoB, 3arpy3Ky U ap-
XMBUPOBaHME JAaHHbIX, @ TAKXKe COBII0NeHe Tpa-
BWJI 3aIlATHI TaHHBIX (EBpOMeiicKuit mapiaMeHT U
Cosger, 2006).

OTU CTaHIAPThI TaKKe MPeayCMaTpUBAIOT, UTO
Taxorpadbl MO/KHBI PEryIsIpHO MPOXOAUTH Ka-
JMOGPOBKY ¥ IIPOBEPKY B MACTEePCKUX JIJIs obecrie-
YeHMSI UX  TOYHOTO  (PYHKIMOHMPOBAHUS
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(Komuccus EC, 2010). OTu ripouieaypsl MPU3BaHbI
rapaHTMPOBAaTh Ha/IEXKHOCTH 3alMCAHHBIX TAaHHBIX
U, CIefoBaTeNbHO, 3(G@dEeKTUBHOCTL Taxorpada
KaK MHCTpyMeHTa obecrieueHus 6e30IacHOCTH,
COOTBETCTBUS TPEOOBAHUSM U PE3YIHTATUBHOCTH!.

XOTS 9TU CTaHZAPThI CIAY>XKWIN 7 Peryamupo-
BaHMS UCITOJIb30BaHMS TaX0rpadoB U MOBBIMIEHNS
6e30ITaCHOCTYM TOPOKHOTO JIBVDKEHMS, BO3pacTa-
I0MIasl CJIOXKHOCTb aBTOMOOM/IBHBIX TPaHCIIOPT-
HBIX OMIEPALINI U TEXHUYECKUIT POTpecc TpeoyoT
MU3y4YeHUs] aJbTePHATUBHBIX MeTOmOJOTUi. U3y-
yas CTporue CTaHAAPThl aBMALMOHHON OTpaciu,
MBI MOXKEM ITOUYEPIIHYTh MH(POPMAINIO, KOTOpast
MorJIa Obl ellle 60JIbIle TOBBICUTH 3(PGEKTUBHOCTD
TaxorpadoB Ha aBTOMOOMIIBHOM TPaHCIIOPTE.

00630p aBMALMOHHBIX CTAHJAPTOB U UX IO-
TeHIIMaJbHOI NPUMMEHVMOCTM K YCTaHOBKe
Taxorpacda

ABUAIMOHHASI MPOMBIIIEHHOCTh YK€ JaBHO
MOy4YMsia IpU3HaHMe 3a CBOY CTPOTME CTaHLAPThI
M CKPYITYJIE3HbIN MOAX0[ K 6e30MacHOCTH Tojie-
TOB. JTM CTaHAAPTHI, peryauMpyeMble MeXIyHa-
POAHBIMM OPTaHM3ALUIMM, TaKUMU Kak Mexmy-
HapoJiHasi opraHu3alusl TpaxkJAaHCKOW aBualuu
(UKAO) m ®epepanpHOe ymOpaBiieHME TpPaXIaH-
ckoit aBuanuu (FAA), 0XBaThIBAIOT pasinyHbIe ac-
MEeKThl aBUALIMOHHO AeSTeIbHOCTHU, OT MIPOEKTH-
POBAHMS U TEXHUUECKOTO 0OCTY>KMBAHMS BO3AYIII-
HBIX CYIOB /10 TIOATOTOBKM 3KUIIAXKeH U 3KCILTya-
TalUN.

Ba)kHbIM aclekToM aBMalMOHHbBIX CTAaHIAPTOB
SIBJISIETCS CUCTEMa YIIpaBjaeHus] 6e30MMacHOCTbIO
rosietoB (SMS), KoTopast 3a6;1arOBpEMEHHO BbISIB-
JIIeT PUCKYU [IJ1s1 6€30TIaCHOCTY TI0JIETOB U YIIPaB-
nstet imu. OHa BKITIOYAET B ce0sI pa3IMyHbie KOM-
MOHEHTHI, BKIIOYAS] TIOJUTUKY U LIeJiM B 06/1aCTU
6e30I1aCHOCTM II0JIETOB, YIIpaBJeHMe PUCKaAMMU,
obecrieueHye 6€30MaCHOCTM ITOJIETOB U ITOBBIIIIE-
Hue ypoBHS 6e3omacHocTy moetoB (MKAO, 2013)
[8]. B ciiyuae mpuMeHeHMs K UCIIOIb30BaHUIO Ta-
xorpacda mpuHIuUIbl SMS Morau 6b1 ClIOCOGCTBO-
BaTh 60jIee aKTUBHOMY U CUCTEMATUUYECKOMY TTO/I-
X0y K YIIpaBIeHUIO pUCKamMy 6e3011acHOCTH, CBSI-
3aHHBIMMU C MOBeJleHMeM BOAUTEJS U SKCIUTyaTa-
1Mel TpaHCIIOPTHOTO CPeiCTBA.

Emje ogHMM acmekToM, 3acayXKMBAIOIIMM pac-
CMOTpEeHMSI, SIBSETCS MOAXO0H, aBUALMOHHONM OT-
pacau K perucTpauuu U aHaau3y JaHHbIX. Hampu-
mep, caMmomnucer mojaeTHbIX JaHHbIX (FDR) 1 peue-
BOJi camomucen; Kabunbl mmiaota (CVR), udacto
HasblBaemble "4YepHbIMM SIIUMKAMM', TIIATEIbHO
3aMMChIBAIOT MTapaMeTphl MojieTa M coobIIeHns B
Kkabune muiota (FAA, 2019) [9]. CtaHzapTsl, pery-
JUpYIOIIYe 3TU YCTPOMCTBA C TOYKM 3PEHUS] UX

YCTAaHOBKM, M3BJIEUEHUSI AHHBIX M aHAIN3a, MO-
TYT JaTh IeHHYI0 MHOOPMAIIO IJIs pacIIMPEHMSs
MCITO/Ib30BaHMsI Taxorpados.

Kpome TOro, mpakTuMKa TeXHUUECKOTO 06CITy-
SKMBaHMS aBUalM, HAIIpUMep, CBsI3aHHas ¢ 6op-
TOBBIM PaAM03JIEKTPOHHBIM 000PYIOBaHNEM BO3-
IYUTHBIX CYyOB, MOTJIA 6bI OBITh MHGOPMATUBHOM
IJIST CTAaHOAPTOB KaJIMOGPOBKM TaxorpadoB U pe-
MOHTA. B aBmaIuu npoliemypbl TEXHUYECKOTO 00-
CJIY>KMBAHMUS CTPOTO CTPYKTYPUPOBAHBI U PEryIIn-
PYIOTCS CTPOTMMM IIPOTOKOJIAMU, TPEOYIOIMMU
HaIMuMs cepTUGUIMPOBAHHOTO IIEPCOHAA U TI0-
npo6Hoit mokymenTtauun (FAA, 2017) [10]. Takoit
THIATeIbHbIN MOIX0 MOT ObI YIYUIIUTb KOHTPOJIb
KauecTBa YCTAaHOBKM, TEXHUUYECKOTO OOCITYKMBa-
HUS U KanmnbpoBKY Taxorpada.

Takum 06pa3oM, HECKOJIBKO aCIIeKTOB aByUaIlM-
OHHBIX CTAHIAPTOB MTOTEHIIMAIBHO MOTYT CII0CO0-
CcTBOBaTh Gosiee 3(pheKTUBHOI yCTaHOBKE M MC-
MI0JIb30BaHMIO TaxorpadoB Ha aBTOMOOWMIBHOM
TpaHcnopTe. CedyIouM IaroM B 3TOM MCCIeH0-
BaHUM ObLIO ObI BOIUIOIIEHME ITUX MO B KOH-
KPETHYIO METO0JIOTUIO, KOTOPAast MOXKET ObITh M-
MIMPUYECKY MMPOTECTUPOBAHA U BaIMIMPOBaAHAa.

MeTopsbl Mccaex0BaHUSA

B TeKyIem uccaegoBaHUM UCIIONb3YETCSI MHO-
TOMETOIHbIV MOAXOH, BK/IIOUYAKOIIMI KaK Kade-
CTBEHHbIe, TaK ¥ KOJMYECTBEHHbIE METOIbI,
yTOObI 00ECIIeUYNTh BCECTOPOHHEe W3yueHue
rpejjiaraeMoil MeTONOJOTUM YCTAaHOBKU M MUC-
MOJIb30BaHMS TaxorpadoB C yueTOM aBUAI[MOH-
HbIX CTAaHAAPTOB.

0630p nutepatypsl: TmareabHbI 0630p COOT-
BETCTBYIOIIE JIMTEpaTypbl COCTAaBJISIET OCHOBY
OAHHOTO MccaefoBaHus, obecreuuBas IMOHMMa-
HMe CYIIeCTBYIOUIMX CTAHIAPTOB YCTAHOBKM U MUC-
MOJIb30BaHMsI TaxorpadoB Ha aBTOMOOMIBHOM
TPaHCIIOPTE, a TaKKe IMOTEHIIMATbHO MPUMEHU-
MbBIX aCIeKTOB aBMAIMOHHBIX CTAHIAPTOB. DTOT
0630p MPOBOOMIICSI CUCTEMaTUYECKu, C u3yde-
HMEM Hay4yHbIX CTaTeil, TeXHUUYECKUX OTUYETOB,
HOPMAaTMBHBIX aKTOB M PYKOBOJICTB PEryJIupyio-
VX OPTaHOB.

CpaBHUTEIbHbII aHAIM3: BT IIPpOBEEeH CpaB-
HUTEJIbHBIN aHaMN3, YTOOBI ITPOBECTYU HapalIen
MeXOYy CTaHOApTaMy, PeryIupyiollyMu Taxo-
rpadpl, 1 IpoueaypamMmu obecrieueHus] aBUaLMOH-
HOJi 6e30MacHOCTU. AHAIN3 OB COCPEIOTOUEH Ha
BBISIBIEHUY 06J1acTei, B KOTOPBIX CTPOTOCTD U CU-
CTeMaTUYHOCTh aBUAILIMOHHBIX CTAHIAPTOB MOIJIN
ObI GBITh ITPMMEHEHBI IJIS1 PaCIIMPEHMS UCIIOIb30-
BaHMsI Taxorpados.

VHTepBBIO C 3KCIlepTaMu: BbpuiM MpOBeOeHbI
MTOJTyCTPYKTYPUPOBAHHbBIE VMHTEPBBIO C
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9KCIIepTaMy Kak B 06/1acT 6€30I11acHOCTY TOPOXK-
HOTO JIBVIKEeHMS, TaK ¥ B 06/1aCTV aBMALIMOHHOIM
6e30ITaCHOCTM. DTU MHTEPBBIO IMO3BOIVIIN ITOJTY-
YUTh MpeAcTaB/leHMe O IPaKTUUeCKUX MOoCaef-
CTBUSIX NIPUBeAEHUS CTAHAAPTOB YCTAHOBKM TaX0-
rpadoB B COOTBETCTBME CO CTAHAAPTAMM aBUAIIUH,
MOTEHUIMATbHBIX IpPOOJIeMax M CTpPaTerusax Uux
IIPeoAOJIEHMSI.

AHKeTHBIIT ompoc: Bbutl pa3paboTaH CTPYKTY-
PUPOBAHHBINI AHKETHBIN OIPOC, KOTOPBIA ObLI
pacmpocTpaHeH cpeay pyKoBOAMUTe el aBTonapka
u BoguTeeit. lleapb cocTosia B TOM, YTOOBI IIOHSTh
MX BOCIIpUSITHE IEeMCTBYIONIMX CTAHIApPTOB Taxo-
rpadoB, uX 3HAHMS CTAHZAPTOB AaBMALIMOHHOIM
6e30TaCHOCTM U UX OTHOILIeHMe K IpepjiaraeMoii
MEeTOIOJIOTUN.

AHanM3 DaHHbIX: BbIM MCIIOJb30BAaHbI KaK Ka-
YyeCcTBEHHbIE (TeMATUYeCKMii aHa/IN3 CTEHOTrPaMM

MHTEPBbBIO), TaK M KOJIMYECTBEHHbIE (OIMCATENb-
Hasl ¥ BbIBOJHAs CTaTUCTMKA OTBETOB Ha OIPOC)
MeTOZAbl aHaiM3a NaHHbIX. DTM aHaJIU3bl TOCITY-
SKWJIM SMIOVPUIECKON OCHOBOW AJISI U3YUYEHUsT U
060CHOBaHMS MPeIJIOKEHHOI METOI0IOTUMA.

bnarogapst MHTerpalyuu 3TUX PasHOOOPa3HBIX
METOIOB MCC/IeIoBaHMe 00ecIieunBaeT TIHIATENb-
HOe M3y4YeHMe OCYIIeCTBUMOCTU U 3(PEGeKTUBHO-
CTM HOBOV METOJ0JI0TUM YCTAHOBKM U UCII0JIb30-
BaHMS TaxorpadoB C YIeTOM CTaHIAPTOB aBUAIlM-
OHHOJ1 6€30IaCHOCTH.

OmmcaHue mpoiecca c6opa U aHaau3a JaH-
HBIX

IMportecc c6opa U aHaaM3a AAHHBIX IJISI STOTO
MCCIIeIOBaHMST ObLT CTPYKTYPUPOBAHHBIM M MHO-
rorpaHHbIM, OXBaThIBAIOIIMM KaK KaueCTBEHHbIE,
TaK M KOJIM4YeCcTBEHHbIE TaHHbIe (puc. 5).

IIpounecc coopa 1 aHAIM3A JTAHHBIX

Coop oannvix:
1. O630p nuTEPATYpHI
2. UaTepBBIO
3. Onpoc

Ananusz oannvix:
1. O030p IMTEPATYpPBI K CPABHUTEIIBHBIN

AaHAJIHU3

2. UHTEpBBIO
3. Onpoc

Puc. 5. IIpotecc c6opa 1 aHaIM3a JAHHBIX

Cb6op daHHbIX

[Tpouecc c6opa JaHHBIX OB OCYIIECTBJIEH I10-
3TAIHO:

0630p auTepatypbl: HayuHble cTaTbu, HOpMa-
TUBHBIE TOKYMEHTbBI ¥ PYKOBOJCTBA OBbLIM CUCTE-
MaTUMYeCKM IIPOaHaIM3UMPOBaHbl C IeJbi0 cOopa
JaHHBIX O AEMCTBYIOIMX CTAaHIAPTAX YCTAHOBKU U
MCII0/Ib30BaHMsT TaxorpadoB, a Takke 0 METOJax
oGecrieyeHs aBMalMMOHHOM 6e30I1aCHOCTH.

VHTepBbi0: VIHTEPBBIO C IKCIEPTaMM MPOBO-
IATNACH C IIOMOIIbIO BUAEOKOH(GEpEHIICBSI3N 13-3a
IIMPOKOTo reorpadmuyeckoro pacrpeneaeHns 9Kc-
mepToB. Kakmoe MHTEPBBIO 3aIMChIBAJIOCH U pac-
M POBBIBAJIOCH TOCAOBHO, UTOOBI COXPAaHUTh
IIeJIOCTHOCTDb JAHHBIX.

Ompoc: AHKeTHBI OMpoc ObLT MPOBEIEH OH-
JIaiiH, YTOOBI OXBAaTUTh OOJiee MIMPOKYIO ayauTO-
puio. CchlIKa Ha OTIpOC OblIa paclpoCcTpaHeHa ue-
pe3 pasiuuHbie (GOpPYyMbI 10 YIIPABIEHUIO aBTO-
mapkoM, MHGOpPMAalMOHHbIe OHOJUIETEHU U

colMaibHble CeTU. YUACTHUKOB 3aBePUIN B KOH-
(bumeHIMaTbHOCTY UX OTBETOB, YTOOBI MIOOIIPUTH
YeCTHOCTb.

AHanu3 0auHbIX

AHanM3 JaHHBIX IPOBOIUIICS OJHOBPEMEHHO
Co c60pOM [AHHBIX, YTOGBI 06€CIIeUNTh BO3SMOX-
HOCTb UTEPATUBHOTO YTOUYHEHMSI METOMIOB MCCIIe-
JIOBaHMS U IIpejiaraeMoii MeTOIOIOTUMN:

0630p IUTEPATYPHI U CPABHUTEIbHBIN aHAIN3:
IaHHbIe, TOTyYeHHbIE B pe3y/IbTaTe 0630pa JIuTe-
paTypbl, ObUIM TTPOAHATM3MPOBAHBI C MCIT0/Ib30Ba-
HMEM KOHTEHT-aHa/ln3a, C BbIIBJIeHMEM KiIloue-
BBIX T€M, CBSI3aHHBIX C Taxorpad)oM ¥ aBUAI[MOH-
HBIMM CTaHJapTaMU, U IIPOBEIEeHMEM CPaBHEHMIA
MEXITY HUMMA.

WHTepBbio: [l aHaaM3a CTEHOTPAMM MHTep-
BbI0 OBbUI JMCIIOJIb30BAH TeMaTUUECKUiT aHaIu3.
ITepBoHaYa/IbHOE KOAMPOBaHME GbIIO BHIMIOIHEHO
IJIST KaTeropmsalyuy AAHHBIX, TOCJIe Yero ObLIn
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pa3paboTaHbl TeMbl. AHAIM3 MPOBOAWICS BPYY-
HYI0, YTOOBI COXPAHUTDb HIOAHCHI OTBETOB.

Ompoc: OTBeThl Ha OMPOC ObLIM MPOaHATU3U-
POBaHBI C VICIIOIb30BaHMEM OIMMCATEIBHOI CTATH-
CTUKM, YTOOBI O6GpMCOBATH OOINME TEHAEHLINMH,
YCTaHOBKMU U BocIipusiTiie. KpomMe Toro, [ij1s BbIsIB-
JIEHUSI KOPPEeISIILNIA WU CYIIIeCTBEHHbBIX pa3andmnii
MEeKIy TPYIIIIaMy PeCIIOHI€HTOB ObIIM MCITOIb30-
BaHbI SMIIMPUYECKIME CTATUCTUUECKIE TaHHbIE.

[To cytu, mipouecc cbopa M aHaIM3a JAHHbIX
6bUT pa3paboTaH TakKMM 06pa3oM, YTOOBI obecrie-
YUTh THIATEIbHOCTh M IOCTOBEPHOCTH, Obecre-
YUTh BCECTOPOHHEE IIOHMMAaHMe TeMbI MCCIeI0Ba-
HUS ¥ 06eCcTieunTh TPOYHYI0 OCHOBY i paspa-
OO0TKM ¥ BaIUaAIM IpeIjiaraeMoii MeTOIOIOT M.

>
Ilpumenenue
AGUAYUOHHBIX
cmaHoapmog K
ycmanoeke
maxozpagha
—»
—
—>

I[IpyumeHeHMe aBUMALMOHHBIX CTAHAAPTOB K
ycraHoBKe Taxorpada

OcHOBBIBasICh Ha MHMOpMALIVY, TTOJTYIYEHHO B
pesysbTaTe 0630pa JINTEPATYPhI, CPABHUTETBHOTO
aHanMsa, MHTEPBBIO C 3KCIIePTaMM U OMPOCOB,
npejJjaraeTcsi HOBasi MeTOI 00T YCTAHOBKM Ta-
xorpada, yuMTHIBAONIAs aBMAIMOHHbIE CTaH-
IapTbl. ITOT MOAXOJ, HAIIpaBJieH Ha MpeojioeHue
pa3ppiBa MeXIy CYLIeCTBYIOIIE MPaKTUKON Ha
aBTOMOOMIBHOM TPAHCIIOPTE M CTPOTMMM CTaH-
IapTamy 6e30IacHOCTH, KOTOpbIe Mpeo6/afaoT B
aBUALMOHHOV OTpaciu (puc. 6).

—  Ilomxom, 0CHOBaHHBIN Ha OLIEHKE PHUCKa

CraHgapThl 3aITUCH TAHHBIX

—1 CranmapTsl TEXHHYECKOTO 00CITyKHUBaHUS

Obyuenue

Ob6parHas cBs3b

IlocTrosHHOE COBEPIIEHCTBOBAHHE

Puc. 6. [IpyMeHeHMe aBMALIMOHHBIX CTAHAAPTOB K yCTaHOBKe Taxorpada

[Togxomd, oOCHOBaHHBIN Ha OLieHKe pucKa: Boox-
HOBJIEHHBIII CUCTEMOI1 YIIpaB/ieHus 6e30macHo-
CTbI0 mosieTOB aBuamum (SMS), HOBBII MeTO[,
npenJiaraeT MOAXOM, K YCTaHOBKe Taxorpada, oc-
HOBaHHBII Ha OlleHKe pucka. KitoueBble MpUH-
uyrbl CYBIT BKIIOYAOT MAEHTUGUKAIIUIO OTIACHO-
CTel, OLIEHKY PUCKOB M UX CMSTYEHMe, a TakkKe
obecrieyenne OGesomacHoctu 1onetoB (MKAO,
2013). AHasorMyHbIM 06pa3oM, HOBast METOI0JI0-
rus TIpejjiaraeT CUCTEeMaTUYECKYl0 MpolLenypy
BBISIBJIEHMST TIOTEHIMA/JbHBIX OIACHOCTEl TIpu
MOHTaXe (HampuMmep, HeImpaBWIbHAS Kaauo-
pOBKa, TOMEeXM APYTUM YCTPOWCTBaM), OLEHKMU
CBSI3aHHBIX C HUMM PUCKOB U IPUHSITUS Mep T10 UX
CHUXEHUIO.

CrangapTsbl 3anmucu AaHHbIX: [1o aHaIOTUM CO
CTPOrMMM CTaHAAPTAMM IJIs1 GOPTOBBIX CAMOIINC-
1IeB, MpefjaraemMasli MEeTOIOIOTUSI YCTaHABINBAET

MTOAPOGHbIE KPUTEPUM IJIS 3aTIMCH TAaHHBIX Taxo-
rpacda, rapaHTUpys, UTO YCTPOMCTBO (PUKCUpYeT
MCUEpIIbIBAIOIIE€ ¥ TOYHbIE JaHHble O pabore
TPAHCIIOPTHOTO CPEICTBA M [TOBEAEHUM BOAUTEIS.
JTO BK/IIOYAeT TpebOoBaHMs K IapaMeTpam HaH-
HBIX, XpaHEeHMI0, M3BJIEUEHMIO U 3alUTe 151 00ec-
MeYeHust 1eJIOCTHOCTY M HAZEeXKHOCTM JAHHBIX.
CraHgapThl TEXHUYECKOTO OOCTysKMBaHMS:
Omnupasicb Ha MPAKTUKY aBMALMOHHOTO TeXHUYe-
CKOTO OOCTY:KMBaHMSI, HOBBIIi METOJ YCTAHAB/IM-
BaeT YeTKue IMpOoLeAypbl U CTaHIAPThl TEXHUYE-
CKOTO 06C/IykKMBaHMs Taxorpados, BKIOUAs Ka-
JMOGPOBKY, 0OHOBJIEHME ITPOTPAMMHOTO obecrieue-
HMsI ¥ peMOHT. Kak u B aBuaiuu, 3T IpoLeaypbl
IOJDKHBI  BBITIOJIHATBCS  CepTUGUIMPOBAHHBIM
MePCOHAIOM C BeZleHMeM ITOAPOOHBIX 3aTuCe ISt
KOHTPOJISI KAUeCTBa U MPOC/IEXMBAEMOCTH.
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Ob6yuenue: HoBast MeTOmONOTMSI MOIUEPKU-
BaeT BaKHOCTh OOYYeHMS KaK IS MOHTaKHOTO
repcoHaa, Tak u Ijsl Boguresneit. O6yueHue 6y-
JIeT OXBaThIBATh TaKye aCleKThl, KaK HajjesKalye
MpOoLIeyphbl YCTAHOBKM, MOHUMMAaHMe GYHKUUIA U
ToKa3aHuii Taxorpacda, a Takske 0CBeIOMJIEHHOCTb
0 HOPMAaTHUBHbBIX TPEOOBAHUSIX.

O6parHasi CBSI3b U IOCTOSIHHOE COBEPIIIEHCTBO-
BaHMe: B cOOTBeTCTBUM C MOAXOOOM aBMallMM K
0e30ITaCHOCTH T0JIETOB IIpejiaraeMasi MeTOI0JI0-
'S TIOOLIPSIET KYIbTYPY OOPATHOM CBSI3Y U TIOCTO-
SIHHOTO COBEpIIeHCTBOBaHMS. JTO IIpeaIiojaraeT
peryisipHblii MOHUTOPUHT M OI[€HKY YCTaHOBKMU
taxorpada u ero 3pHeKTUBHOCTH, a TAKKe ITPUHSI-
THe KOPPEeKTUPYIOIIMX Mep, KOTJa 3TO Heob6Xo-
JIVIMO.

[Mpennaraemasi MeTOHOJIOTUSI IIpeICTaBJIsSIeT
€006071 CIBUT MMapagUTMbl OT CYIIeCTBYIOIIEH ITpaK-
TUKU aBTOMOOWMJIBHOT'O TPAHCIIOPTa B CTOPOHY 60-
Jlee CUCTeMaTUYeCKOro IoAxX0Aa, OCHOBAaHHOTO Ha

Tlocmoannoe
coGepUIeHCMB08a
Hue

\

IaHHBIX U OPMEHTUPOBAHHOTO Ha 6e30ITacHOCTbD.
CliemyIoniuii mar BKIIOYaeT B Ce0SI IT0JIEBOE TECTH-
pOBaHMe 3TOV METOAOJIOTUM U ee MOopaboTKy Ha
OCHOBEe TIOJTy4YeHHBbIX pPe3yJIbTaTOB U OT3bIBOB.
DToMy 6yIeT MOCBSIIEH CAeayIONIii pa3maest qaH-
HOI CTaTbU.

OnmcaHue aerajieii HOBOM METOIOJJIOTUM:
HHcTpyMeHTDI, IpOLEeRypsbl M KOHTPOJIb Kaye-
CcTBa

[Ipennaraemasi METOHOOJIOTMSI BKJIIOUAET 3JIe-
MEHTbl aBMAIIMOHHBIX CTAHJAPTOB B MPAKTUKY
YCTAHOBKM U MCITOJIb30BaHMS TaXorpadoB, yaessst
ocob0e BHMMAaHME OIEHKE PYUCKOB, II€JIOCTHOCTU
IaHHBIX, TEXHMYECKOMY OOCTYXKMBAaHUIO, 00yde-
HUIO U TIOCTOSTHHOMY COBepIlieHCTBOBaHM0. KOoH-
KpeTHble UCIOJb3yeMble MHCTPYMEHTBI, Mpolie-
IypbI 1 Mepbl KOHTPOJISI KaueCTBa ONMCaHbl B 3TOM
paszgene (puc. 7).

Hucmpymenmeot

/

Hemanu noeoii
Memodonozuu

/
Obyuenue

IIpoyedypu

Koumpone
Kavecmea

Puc. 7. [leTany HOBOJ MeTOIOJIOTUM

Hncmpymenmoi:

[IJist OLIEHKM PUCKOB MOXKHO ObIIO ObI MCIIO/b-
30BaTh MpPOrpaMMHbIe CpeICTBa, CIIOCOOGHBIE
UIAeHTU(GULMPOBATD OMMACHOCTHU ¥ aHAIM3UPOBATh
PUCKM, UCIIO/NIb3yeMble B CUCTEMaXxX YITpaBIeHMS
aBMAILMOHHOM 0e30MaCHOCTbIO, VM MOIUGUIIA-
POBATh UX JIJIS1 MICTIOJIb30BAHMS IPU YCTAHOBKE Ta-
xorpada.

st o6ecrieueHns 1eJI0CTHOCTY JTaHHBIX TIpe-
JIaraloTcst Kpumnrorpaduyeckme CpecTBa 3allyThl
JaHHBIX ¥ 3alIUIIeHHbIe IIPOTOKOJbI CBSI3M,

BIIOXHOBJIEHHbIE CTPOTMMM MepaMmu, IIpUMeHse-
MbIMM B aBMAIlMM B OTHOIIEHUM GOPTOBBIX CAMO-
MTACLIEB.

i1 TeXHUYECKOro OOGCIYKMBAHUS M Kaauo-
POBKM TaxorpacdoB peKOMEHIyeTCs UCIIOTb30BaTh
repegoBble  AMArHOCTMYECKME MHCTPYMEHTHI,
yTOOBI 00€CIeUNTh UX TOUHYIO paboTy M IOJTO-
BEYHOCTb.

Ipoyedypeol:

IIpepnaraembplii  MOAXOH, OCHOBAHHBIN Ha
OIleHKe PMCKOB, BK/IIOUAET ITO3TAITHYIO IIpoIle-
Iypy: BbISIBIIEHME OIIACHOCTY (TIOTEHIMabHbIE
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Mpo06JIeMBbI TIPM YCTAHOBKe Taxorpada), OIeHKY
pucka (OlLleHKa BO3/€ICTBMSI M BEPOSITHOCTM BO3-
HUKHOBEHMST 3TUX Ipo6iieM), Mephl 10 CMSTrye-
HUIO TTOC/IeACTBUI (IeiICTBUS 10 YCTPaHEHWUIO MU
YMEHbIIIEHUIO PMCKOB) M MOHUTOPUHT (PeryJsip-
Hble TTPOBePKM JJis obecrieueHus: 3hPeKTUBHOCTYU
mep).

[Ipotesypsl 3aIMCH JaHHBIX OMPEEeISIIOT 0CO-
OGEHHOCTM TOrO, KaKye JaHHbIe CJIeAyeT 3alichi-
BaTh, KaK MX XPaHUTD U U3BJIEKaTh, a TAK)KE Mepbl
IO 3aIIMUTe AAHHBIX Y KOHOUAEHIMATbHOCTH.

[Ipolieaypbl TEXHUUYECKOTO  OGCTYKMBaHMS
BKJIIOYAIOT pery/sipHble MPOBEPKM pabouero co-
CTOSTHUSI YCTPOJICTBA, KaJMOPOBKY, OOHOBJIEHME
MIPOTPaMMHOT0 06GecIieueHns] ¥ CBOeBPEMEHHbBIN
DPEMOHT.

Konmponw kauecmea:

st obecrieyeHus KauecTBa YCTAaHOBKM Taxo-
rpada mpejraraeTcsl MOAX0M, C UCIOIb30BaHUEM
KOHTPOJIbHBIX CITMCKOB, AHAJIOTMUHBIN IIpPeaIio-
JIETHBIM TIpPOBepKaM B aBualuy. KOHTPOJbHBIN
CIMCOK OyIeT OXBaThIBaThb TaKMe€ aCIEKThbI, KaK
pacIiojioKeHue YCTPOMCTBA, IMOAKIIOUEHME, Ka-
JIMOGPOBKA ¥ COBMECTUMOCTh C APYIUMM YCTPOJi-
CTBaMI B aBTOMOOMIIE.

KOHTpOJ/Ib KauecTBa 3amMCcy JaHHbIX BKIIOUAET
B cebst pery/asipHbie IIPOBEPKM [Jis obecreyeHmus
TOYHOCTM, TIOJTHOTBI ¥ 6€30IaCHOCTY JAHHBIX Ta-
xorpada.

KauecTBO TeXHMUECKOTO OOCTY;KMBAHUS MOXKET
ObITH 06ECTIEUEHO TTyTEM YCTAHOBJIEHMS CTaHap-
TOB KBaIM(UKAIUKU U OOYUEeHUS OOCITYKUBAIO-
IIero repcoHasaa, a TaKKe BeIeHMs MOAPOOHBIX

SKYPHQJIOB  TEXHWUECKOTO OOCTYKMBAHUST IS
obecrieueHust MPOCIEKMBAEMOCTH.

Obyuenue:

11 MOHTAXHOTO IepCcoHajIa HeobX0IUMO pas-
paboTaTh MporpaMMbl OOYUYEeHMSI, OXBAThIBAIOIIE
TeXHMUYECKME aCIeKThl, OLEHKY PUCKOB U KOH-
TPOJIb KauecTBa.

AHaNIOTMYHBIM 00pa30M, BOAUTEIN IOJKHBI
6bITh 00yUeHbI PYHKIMAM Taxorpada, MHTepIIpe-
TaluM JAaHHBIX ¥ BXKHOCTYU COOJIOAEHMS] HOpMa-
TUBHbBIX TpebOBaHMUIA.

ITocmosiHHOe cosepuieHcmeosaHue:

PeryisipHbIii MOHUTOPUHT U OLI€eHKA YCTAaHOBOK
TaxorpacoB B COYETAHUM C MEXaHM3MOM 06part-
HOJM CBSI3M obecreyaT ITOCTOSSHHOE COBEpIIeH-
CTBOBaHME METOIOJIOTMM. JTO BKIIOYAET B CeOS
aHaJIM3 JAHHBIX Taxorpada, o6paTHYI CBSI3b OT
BOJMTEJIEN Y BHIBOIBI U3 JIIOObIX MHIIVIEHTOB.

Takum 06pa3om, 3Ta HOBAsI METOIONIOTHS, XOTSI
¥ B 3HAUMUTEJIbHOV CTeleHU ONMMPAEeTCs Ha aBua-
IMOHHbBIE CTAHIAPThHI, KOHTEKCTYaJbHO aJaITy-
pOBaHa K peayisiM aBTOMOOWIBHOTO TPAHCIIOPTA.
OHa Hampag/ieHa Ha TOBbIIIEHNE CTPOTOCTU U CU-
CTEMATUYHOCTHM TTOAXOMAA K YCTAHOBKE U UCIIOJb-
30BaHMIO TaxorpadoB, TEM CaMbIM IOBbIIIAsT 6e3-
OTIACHOCTh JOPOSKHOTO ABVKEHNS.

OkmupaemMble MpeMMyNiecCTBa HOBOM MeETO-
JOJIOTUM

Okumaercst, yTO IpeajaraeMasi MeTOZLOJIOT S,
KOTOpast UHTETPUPYET aBMALIMOHHbIE CTAHAAPTHI B
MpoIeayphl YCTAHOBKM TaxorpadoB, IMpUHECET
HECKOJIbKO CYIIIeCTBEHHBIX ITPEUMYIIECTB (pUc. 8):

— IoBrImenHas 6e30MacHOCTD
VyumienHas eT0CTHOCTE U MONIE3HOCTE
—>
JTAHHBIX
Oscuoaemoie
npeumyuiecmea COBCp]lICHCTBOBaHPIC METOIOB TCXHHUYE CKOTO
HOGOI o0cITy*UBaHAs
Memoodonozuu
TloBbImIeHHe COOTBETCTBUS HOPMATHBHEIM
TpeboBaHIIM
— TTocTossHHOE COBEPIIEHCTBOBAHKE
L—

TTepenocumocTs

Puc. 8. OxkupgaemMbie mpenMyIeCTBA HOBO MeTOI0I0TUHA

1. TlosbiiieHHass 6e3omacHocTb: Hamboisee
3aMeTHbIM [IPeMMYIIeCTBOM TIPUHSATHS

dBMAIIMMOHHbIX CTaHOApPTOB SBJISIETCA IIOTEHIM-
ajJbHOE IIOBbINIEeHMEe 6e30MacHOCTHU OOPO>XKHOIO
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IBVDKeHMS. YIessst 0co60e BHMMAaHME BbISIBIEHUIO
OTIACHOCTEJ, OlleHKe PUCKOB M MX CMSITUEHUIO, a
TaKke ITOCTOSHHOMY MOHMTOPUMHTY, MbI CTpe-
MMMCSI COKPATUTb KOJIMYECTBO MOPOKHO-TPaHC-
TIOPTHBIX MPOMUCIIECTBUIA, CBSI3AHHBIX C YCTaJIO-
CTBHIO BOOMUTEJIS M HEMpPaBUIbHOM SKCIUTyaTaluein
TPaHCIIOPTHOT'O CPeACTBa.

2. ViyuiieHHas I€J0CTHOCTb U IMOJ€3HOCTb
IaHHbIX: HOBast METOMO/IOTMS TTOAUYEPKUBAET BasK-
HOCTb TOYHOI ¥ BCECTOPOHHE! perucTpauyum qaH-
HBIX, aHaJIOTMYHO CAMOITMCIIAM ITOJIETHBIX TaHHbIX
B aBuaIMy. DTO TapaHTUPYET, UTO JaHHbIE TaXO-
rpada SBASIOTCS HAAEKHBIMM U MOTYT 3ddek-
TUBHO MCITOJIb30BaThCS IJIS MOHUTOPUHTA MOBE-
IeHUST BOJUTEIs, TUIaHMPOBaHMS IpadMKOB U pa3-
pabOTKM IieJIeHaTIpaB/IeHHbIX MEPOIIPUSITUIL TI0
TTOBBIIIEHNIO 6€30MaCHOCTH.

3. CoBepllleHCTBOBAaHME METOJOB TeXHUYe-
CKOTO OOC/TYyKMBaHMS: BHempeHue CTaHZAPTOB
TEXHUYECKOTO OOCTYKMBAaHUS B aBMALlM MOXKET
TIPMBECTY K ITOBBIIIEHNIO TOJTOBEUHOCTY U IIPO-
M3BOAUTENbHOCTY Taxorpados. PerynsipHas ka-
J6pOBKa, 0OHOBJIEHME ITPOrPAaMMHOTI0 obecrieue-
HUSI ¥ PEMOHT, IIPOBOAMMbIE CEPTUDUIIMPOBAH-
HBbIM II€PCOHAIOM, MOTYT CBECTU K MMHUMYMY He-
MICTIPABHOCTM YCTPOICTBA M 0O0ECIeUYnTh OITHU-
MaJIbHYI0 paboTy Taxorpados.

4. TloBblllileHME COOTBETCTBMUSI HOPMAaTUB-
HbIM Tpe6oBaHusaM: OKugaeTcsl, UTO Gyaromaps
BCECTOPOHHEMY O6YUEHMIO BOIUTENEH (QYHKIVSIM
TaxorpacdoB ¥ BaXKHOCTM COOJIOIeHMUS TpeboBa-
HUII HOBas METOMOJIOTUS YIYUIIUT COOJIofeHMe
MpaBWI, KaCAIOMXCs BpeEMeHM BOXKIEHMUS U Tie-
PUOIOB OTABIXA.

5. TlocTosiHHOe coBepileHCcTBOBaHMe: Kyib-
Typa o6paTHO CBSI3Y ¥ MTOCTOSSHHOTO COBEPIIIEeH-
CTBOBaHMSI, 3aJIOKEeHHAs B HOBOV MeTOJOJIOTUH,
MTO3BOJISIET TIOCTOSTHHO COBEPIIEHCTBOBATH ITPaK-
TUKY, OCHOBBIBAsICh Ha JAHHBIX B peXyMe peaib-
HOTO BpeMEHY U OT3bIBaX 3aMHTEPECOBAHHBIX CTO-
POH. DTO O3HauUaeT, YTO METOAOJIOTHUS TTOAIAETCS
agarTaiuu ¥ MOXKeT 3BOJIOLMOHMPOBATh B OTBET
Ha VI3MEHSIOIMeCs YCIOBUS M BOSHUKAOIIME T10-
TpebHOCTH.

6. IlepeHOCMMOCTD: XOTSI METOIOJIOTUS pas3-
paboTaHa [Jig YCTaHOBKM Taxorpada, MpUHIIAIIBI
¥ TIPOLIeAYPhI MTOTEHLMATBHO MOTYT 6bITh IIpUMe-
HEHbl K JAPYTMM acleKTaM YIpaBlIeHus TpaHC-
MMOPTHBIMM CPEICTBAMM M aBTOIAPKOM, TE€M ca-
MbIM TIOBBINIAsI OOIIYI0 6e30macHOCTh U 3ddek-
TUBHOCTb.

Takum o6pasoM, MmpeajaaraemMasl METOIOIOTHS
rpeJiaraeT KOMILJIEKCHBIN M CUCTEMHbIN MOAXO[,
K YCTAaHOBKE W MCIOJAb30BaHMIO Taxorpada.

[lepeHymas ombIT aBMaLMM, OTPAC/IM, U3BECTHON
CBO€Ji KyJIbTYypOii 6€30MacHOCTM, Mbl MOXKEM I0-
OUTHCST 3HAUMUTENbHBIX YCIIEXOB B ITOBBIIIEHUN
6e30IMacHOCTH JOPOSKHOTO IBVDKEHMSI.

O6cykaeHne pe3yabTaTOB

O6Cy>RIeHe Pe3yJlbTaTOB COCPEIOTOUYEHO Ha
CpaBHeHMM TIPUHIIMIIOB U TIpOIeNyp IpejJiarae-
MOV METOL0JIOTUM C CYLeCTBYIOIIei MPaKTUKOI U
JaHHBIMM TI0 YCTAHOBKE U MCIIOJIb30BAHUIO TaXO-
rpacos.

IMoBeIienne 6GesomacHocT: CyIIecTBYOIINE
METOIIbl YCTAaHOBKM TaxorpacdoB B MEPBYIO Ove-
penb OPMEeHTUPOBAHbI HA TEXHUYECKME aCIeKThI C
MEeHBIIMM aKIleHTOM Ha CUCTeMaTU4eCKuil 1mof-
X0/, OCHOBaHHbII Ha OlleHKe PUCKOB. HampoTus,
npenjiaraemMasi METOJOIOTUS, OCHOBaHHAsl Ha CU-
cTeMax yIpaBjieHus 6e30IacHOCTBIO II0JIETOB
aBMallMy, BBIOABUTAeT Oe30ITaCHOCTb Ha IEePBbIit
IJIaH Onarojapsl IpoleaypaM MAeHTU UKALN
OITacHOCTel, OI[eHKM PUCKOB U UX CMSTYEHUS, a
TaKkKe MMOCTOSTHHOMY MOHUTOPUHTY.

[lesroCcTHOCTD M MONE3HOCTh AAHHBIX: B cyie-
CTBYIOIIE} TIPaKTUKe OTCYTCTBYIOT CTPOTME CTaH-
IapTbhl 3amMCH, XpaHEeHUsS ¥ 3alIUThl JAHHbBIX,
00BIYHO TIpMMeHsieMble B aBuauuyu. Hama merto-
IIOJIOTUSI YCTPaHSIeT 3TOT Mpobert, pearas Kom-
TJIEKCHBbIE M Oe30IacHble IMPOoIeayphl PermucTpa-
MY JaHHBIX IJIST 00ecrievueHusT TOUYHbBIX, HamexX-
HBIX U TI0JIe3HbIX TAaHHBIX Taxorpada B IeJiIX MO-
HUTOPUHTA U TVIAHUPOBAHMUSI.

CTaHIapThl TEXHUUYECKOrOo OOCTyXKuBaHMS: B
COBpPEMEHHO1 MPaKTUKE TEXHUYECKOTO 0OCTYKM-
BaHMs TaxorpacdoB YacTO OTCYTCTBYIOT CTPOTMeE
CTaHAAPThI, MpUMeHseMble B aBuanuu. Hosast me-
TOAOJIOTHS pellaeT 3Ty IpobieMy IIyTeM BKIIIOUe-
HMSI TIPOLIEAYP M CTAHIAPTOB TEXHUYECKOTO 00-
CAY)XUBaHMS,  AHAJIOTUYHBIX  aABUALIMOHHBIM,
BK/TIOYasi KBaIM(UKAI[MOHHbIE TPEOOBAHMUS K 00-
CTY>KMBAIOIIEMY TIEPCOHATY U TOHAPOOGHBIE KYp-
HaJIbl TEXHUYEeCKOro OOCTYKMBaHUS IS obecrie-
YyeHMsI MPOC/IesKMBaeMOCTH!.

O6yuenne: XoTs1 0OyUYeHMe SIBJISIETCS JI€MeH-
TOM CyIeCTBYIOIe}i TPaKTUKM, IIpejjaraemas
METOMIOJIOTUSI pacIIMpsIieT ero OXBaT U TIyOUHY,
O0XBaTbIBAsI HE TOJbKO TEXHUYECKME aCeKThI yCTa-
HOBKM Taxorpacda, HO U OIIeHKYy PUCKOB, MHTEp-
TIpeTanyio JaHHBIX U COOMIoAeHe HOPMATUBHBIX
TpeboBaHMiA.

[TocTosIHHOE COBepIIeHCTBOBaHME: DTO HOBbINM
acmeKkT, MPMBHECEHHbBIV Hallleil MeTOHOoIoTHel .
BHeapsisi KylIbTypy OOpaTHOl CBSI3M M IIOCTOSIH-
HOT'O COBEpLIEHCTBOBaHUS, 3TO rapaHTUPYET, UYTO
MpolLieAYypPbl PEeryasipHO OlLIeHUBAKTCS U COBEp-
MIEHCTBYIOTCSI HA OCHOBE [aHHBIX B peXuUMe
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peasbHOTO BpeMeHM M OT3bIBOB 3aMHTEpPECOBAH-
HBIX CTOPOH, YTO OOBIYHO HE BCTPEUAETCS B CyIIle-
CTBYIOIIMX METO/IaX YCTAHOBKM Taxorpados.

B 3akiroueHme, X0Ts IIpeajiaraeMasi MeTOI0JI0-
TUsI COTJIACYeTCs C MMUPOKUMM LIeJIIMU CYIIECTBY-
IOl MPAKTUKY — TOBBIIIEHMEM 0€30IaCHOCTHU
IOPOXKHOTO ABVMKEHUS M COOJIOZeHreM HOpMa-
TUBHBIX TpeGOBaHMI, — OHA MPECTaBISIET COO0I
3HAYMTEJIbHBI OTXOJ, OT ee moaxona. MHTerpupys
TIPUHIIUITBI aBUAIIMOHHBIX CTaHIAPTOB, OHA yie-
JISIET TOBBIIIEHHOE BHUMaHMe 6e301acHOCTH, Lie-
JIOCTHOCTM JAHHBIX, TEXHUYECKOMY OOCTY>KMBa-
HUIO ¥ TOCTOSTHHOMY COBepIIeHCTBOBaHMIO. ITo-
TeHIMaJIbHbIe TTOC/IEICTBUS STUX PA3IUUMIT U 00-
jaacTy st GyIynmx UCC/IenoBaHmuit 6ymyT 06CyxK-
JaThCs B CJIEIYIOIeM paszerne.

IIpepnokeHusi Mo OyZyIIMM MCCIeAOBa-
HUSIM

OCHOBBIBASICh HA 3TOM TEOPETUYECKOM MCCIIe-
IOBaHUM, OTKPHIBAETCSI HECKOJIBKO ITyTei [1sl 6Y-
OVIIMX MCCIeIOBaHMii, HalpaBJIeHHbIX Ha IPO-
BEPKY OCYIIECTBUMOCTHU U 3(PPEKTUBHOCTU IIpe/I-
JIO)KEHHOJ METOOJIOTUM U OaJibHelillee COBep-
IIEHCTBOBAHME MPAKTUKU YCTAHOBKM Taxorpados.

1. Ommmpuueckas Bamupanusi: HawmbGonee
HACYIIHOM TOTPEOHOCTHIO SBJSETCS SMIMUpUUE-
CKOe UCC/IeJoBaHue IJid Baugaluu Ipepjarae-
MO/ METOJOJOTUM. ITO BKIKOUYAIO Obl SKCIEPU-
MEHTaJIbHOE BHEIpPEeHMEe METONOJIOTUU B peaslb-
HBIX CIIEHApUSX JIJIS1 IPOBEPKU ee MPaKTUUYHOCTH,
3G }eKTMBHOCTY B TMOBBINIEHUM 6E30MAaCHOCTH,
IIeJIOCTHOCTM [AaHHBIX, CTAHIAPTOB OOCITyKMBa-
HUSI M COOTBETCTBMSI TPEOOBAHUSAM, a TAKKe ee
MIPUEMJIEMOCTY Cpedyl 3auHTepPeCOBAaHHBIX CTO-
POH.

2. CpaBHuUTenbHBIE McCAedoBaHUS: [laib-
HejilMe MCCaef0BaHMS MOIJIM Obl TaKKe BKIIIO-
YaThb CPaBHUTEIbHbIE VICCIEAOBAHMS [IJIST OI€HKM
HOBOJ METOJOJIOTMM B CPAaBHEHUM C CYIIECTBYIO-
IIeit MpaKkTMUKOI B PasIMYHBIX KOHTEKCTaX — pas-
JIMYHBbIE TUIBI aBTOMAPKOB, pasjIvUHbie HOPMa-
TUBHbIE YCJIOBUS U TaK jasiee.

3. MUcnonb3oBaHMe TexHOJMOrUii: IIOCKOMBKY
TEXHOJIOTUY TTPOJOJIKAIOT Pa3BUBAThCS, UCCIIENO0-
BaHMS JOJDKHBI M3YUNUTh, KAK HOBbIE Pa3spabOTKM
MOTYT GBITh MCITONTb30BaHbl B paMKaxX Hallleil mMe-
tomonorun. Hampumep, Kak HOBbIE TEXHOJIOTUY B
obnmactu 1MpoBaHMS OAHHBIX, TeJeMaTUKU
TPAHCIIOPTHBIX CPEACTB WIX MAaIIMHHOTO 00yue-
HUSI MOTYT TIOBBICUTD I€JIOCTHOCTh HAHHBIX, T10-
JIe3HOCTH 1 6e30macHOCTh Taxorpados?

4. Pacmupenue s OPYTUX TIPUIOKEHMIA:
E1ie oiHO 06/1aCTHIO MCC/IeNOBAHMS MOT ObI CTAaTh
MMOTEHIIVA TIpUMEeHEHUST aBMAIMIOHHBIX

CTAaHJAPTOB K OPYTMM aclieKTaM YIIpaBIeHUs
TPAHCIIOPTHBIMM CPEACTBAMM M aBTOIAPKOM. B
cIyJae ycrexa B KOHTeKCTe TaxorpadoB 3TO MOIJIO
ObI OTKPBITb BO3MOKHOCTY JJIsI TIOBBINIEHUS 6€3-
ormacHOCTU " 3(P(HEeKTMBHOCTM BO BCEM TpaHC-
ITIOPTHOM CEKTOpE.

5.  MexaHu3Mbl 06paTHOI cBsI31: B ucciemo-
BaHMSIX MOKHO 6bIIO ObI TAKKe U3YUUTDb Haubosiee
3¢ deKTUBHbIE MeXaHU3MbI OOPAaTHOI CBS3M MIJIST
obecrieyeHus1 MOCTOSTHHOTO COBEPIIEHCTBOBAHUS
MEeTOHOJIOIUH. TO BK/IIOUAET B CeBSI ONpeiesieHne
HauboJiee BasKHbBIX MOKasaTesei 3¢pHeKTMBHOCTH,
MEeTOZOB aHa/I13a JaHHbIX U KaHAIOB c60pa U pac-
MpOCTpaHeHMss 06PATHOI CBSI3M.

B 3akiioueHue, XOTS B 3TOM TEOPETUUECKOM
MCC/IeIOBaHMY MIpeJiaraeTcss HOBast METO0JIOTHST
yCTaHOBKM Taxorpacda, OCHOBaHHas Ha aBUAaI[MOH-
HBIX CTaHAAPTaX, peaybHOI IIPOBEPKOIL ee IeHHO-
cTy OyneT ee BHeApeHMe. TO obecreunBaer 6ora-
TYI0 IPOTpaMMy OYAYIIMX UCCAeN0BaHNUI, MHOTO-
oberaoiye BO3MOKHOCTH [Jis TIOBbIIIEHNS 6e3-
OITACHOCTY JOPOKHOIO IBVKEHMS, 3PHEeKTUBHO-
CTU U COBJTIOeHNMSI HOpMATUBHbBIX TpeboBaHMiA.

3aknoueHue

B 3TOM MccaemoBaHuM MpeACTaBIeHbl TEOpe-
TUYECKIME OCHOBbI HOBOJ METOIOIOT MM YCTAHOBKM
taxorpadoB, BK/IIOYAIOIIE/ MPUHIMIIBI M CTaH-
IapThl aBMAIMOHHON IIPOMBIIIIeHHOCTH. LleH-
TpasibHasl MPEeATIOChIIKA METOMOJIOTUM 3aKITI0Ua-
€TCSI B TOM, UTO ITPUMEHEHME HaJIesKHO KYJIbTYPbI
6e30IaCHOCTH TIOJIETOB B aBUAIMI, CTPOTUX CTAH-
IapTOB PErMCTpaLMM JaHHBIX ¥ TEXHUUECKOTO 06-
CITY>KUBAHMS, @ TAKKE HAlleIEHHOCTh Ha ITOCTOSIH-
HOe COBepIIeHCTBOBaHYE MOTYT CYIIeCTBEHHO I10-
BBICUTH 6€30MacHOCTb U 3PHEKTUBHOCTH aBTOMO-
OGUILHOTO TPAHCIIOPTA.

IpeniaraemMast METOMOJIOTHMsSI 06/IafaeT PsIOM
OKMIAeMbIX IIPEUMYILECTB 10 CPABHEHMIO C CYIIe-
CTBYIOILIE/i MTPAKTUKON, BKJIOYAsI MOBBIIIEHHYIO
6e30MacHOCTh, YIYUYIIEHHYIO I€JOCTHOCTh HaH-
HBIX ¥ TI0JIE3HOCTH, 60JIee CTPOTVie METO/IbI TEXHU -
YeCKOTO OOCIY;KMBaHUS M TOBbBIIIEHHOE COOTBET-
CTBME HOPMATUBHBIM Tpe6GoBaHusiM. CpaBHeHMe
Mpe/jlaraeMbIx MPUHIIUIIOB M MPOIEAYP C CyIe-
CTBYIOUIMMM TAHHBIMM ¥ TIPaKTMKOI ITOKasaso,
YTO, XOTSI HOBast METO/IOJIOTHSI COOTBETCTBYET I~
POKMM 1IeJIIM CYIIECTBYIOIIEH ITPakTMKM, OHa
MpefcTaBiseT co60i 3HAUMTEIbHYIO 3BOMIOLINIO B
CBOEM II0/IXOJIE.

OHaKO HACTOSIIAsK JAKMYCOBasi GyMaskKka Me-
TOMOJIOTUM 3aK/IIOUAETCSI B €€ 3IMIIUPUUECKOM
MO TBEPKIEHNMA. Bynyine MCCIe0OBAHMS
IIOJIKHBI ObITh COCPEIOTOUYEHBI Ha IIPOBEPKE MTPaK-
TUYHOCTYM U 3(h(PEKTUBHOCTM IIpeJjiaraeMoit
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MEeTOJIOJIOTUM B peayibHbIX clieHapusx. CpaBHMU-
TeJIbHbIE JMCCIeIOBAHMUS, TEXHOJIOTMYECKMEe [0-
CTVKEHUS, PACIIPOCTpaHeHNe Ha Apyrue IMpuio-
SKEHMSI M MeXaHM3Mbl OOpPATHOJ CBSI3U TaKKe OT-
KPBIBAIOT MHOTOOGEIIA0NIE BO3MOXHOCTU JIJIsI
OyIyLIVX MCCIeOBaHMIA.

[To cyTH, 9TO MCC/IeIOBaHME TIPECTABIISET CO-
601 TeopeTUYeCcKuii Iar Ha MyTU K U3MEHEHUIO
MapagurMbl B MPaKTUKe YCTAaHOBKYU Taxorpadgos.
TepeHuMast OMbBIT aBUALIUK, OTPACIN, U3BECTHOIA
CBOVMIMM BBICOKMMM CTaHIapTamyu 6e30MacHOCTH,
MOXHO JOOUTHCS CYIeCTBEHHOTO TIOBBIMIEHMS
6e30macHOCTM ¥ 3(DQPEKTUBHOCTU TOPOKHOTO
IOBUSKEHUSI. DTO BUAEHME, XOTS M aMOUIIMO3HOe,
Mpe/icTaBisieT cob0it 3aauy, KOTOPYIO CTOUT pe-
MIaTh Paay JOCTVOKEHMS KOJJIEKTUBHOI 1€/ CO-
3gaHust 6osiee 6Ge3oImacHbIX ¥ 3(PGEKTUBHBIX
TPAHCIIOPTHBIX CUCTEM.
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PRACTICAL ASPECTS OF INSTALLING TACHOGRAPHS:
A NEW TECHNIQUE CONSIDERING AVIATION STANDARDS

Abstract. This study presents a theoretical approach to improving the installation of tachographs in the road
transport industry by adopting the principles and standards of the aviation sector. The underutilized potential of
tachographs for improving road safety and efficiency is emphasized, based on extensive literature on the functions
of tachographs and modern installation methods. Based on these findings, we propose a new methodology that
adapts strict aviation safety management, strict data accounting, maintenance standards and continuous improve-
ment methods to the installation of the tachograph.

Our approach offers numerous advantages over current practices, including increased security, improved data
integrity, stricter maintenance procedures and stricter compliance with regulatory requirements. In addition, this
document provides an in-depth comparison between the proposed methodology and existing practice, emphasizing
the potential increase in safety and efficiency.

The article also outlines the directions of future research, emphasizes the need for empirical verification of the
proposed methodology in real scenarios and potential comparative studies with current practice. In addition, we
are exploring the role of advanced technologies and their integration into our methodology. Finally, the document
presents opportunities for further application of aviation standards to other aspects of vehicle and fleet manage-
ment.

In fact, this study contributes to a paradigm shift in the practice of installing tachographs, seeking to translate
a sustainable safety culture into tangible improvements in road safety and efficiency.

Keywords: tachograph installation, aviation standards, flight safety management, data recording, mainte-
nance standards, compliance with regulatory requirements, comparison of methodologies, empirical validation,
technology integration, road safety improvement.
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IVIATOHOB Cepreii IMmutpueBuu
CTyHeHT Kadenpsl «DeKTpOIHepPreTMKa 1 3JIeKTPOTeXHUKA Y,
[leH3eHCcKuUIt rocymapCTBEeHHBIN YHUBepcuTeT, Poccus, . [leH3a

HayuHulii pykosodumens — cmapuiuti npenodasameJivb IleH3eHCK020 20Cy0apcmeeHH020 yHusepcumema
Muxaiinoe Cepzeti Anekceesuu

NCCJIEJOBAHUME 1 YMEHBIIEHME KOMMEPYECKUX ITOTEPDH
B DJIEKTPNYECKHUX CETSX B YCJIIOBUSIX PEAJIM3ALIN
JHEPTOCEPBHMCHBIX 1 OIOBOPOB

AHHOmMauus. BeinosHen ananu3s agaputitsiii omxatoueruii B/I-10 kB, 61azodaps Komopomy, 0CyulecimeieH 8bl-
6op Mecma yCmaHos8Ku pexnoy3epa Ha JuHuu. IIpouszeedeH paciem mexHuuecKux nomeps 3n1eKmpo3Hepeuul 8 Ju-
HUsX, N00po6HO paccMompeto 8ausiHue KPYnHolX hompebumeneli ¢ 3a8bllleHHbIM K03 duyuenmom peakmugHoti
MOUWHOCMU HA 8eJIUUUHY NOMepb 37IeKmpo3Hepeuu. IIpoaHanuauposaHo eiusHue 8HeOpeHH020 UHMeNeKMyab-
HO020 yuema Ha Kommepueckue nomepu 31ekmpoanepzuu. OnpedejieH CpoK 0Kynaemocmu IHepzocepeucHo20 KOH-

mpakma.

Kniouegsle cnoea: nomepu a1eKmposaHepaul, yuem 31eKmposxepeuu, Hedoomnyck 31eKmpuueckoli sHepaul,

usMepumeﬂbeuI KOomnjekc.

Js1 obecrieuenuss 3GGEKTUBHOIO U DPaLMO-
,Z[Hanbﬂoro UCIIONb30BaHUSI SHEpPreTu4yecKux
pecypcoB, MOAAEPKKU, CTUMYJIMPOBAHUS U TIIa-
HUPOBAHUSI 3HEProcOepeskeHus] U TMOBBIMIEHUS
SHepreTudeckoii sddekTuBHOCTM B Poccuitckoii
®denepanuy Co34aHbl 3aKOHOAATEbHBIE Y CTUMY-
JIMpYIOILYe Mephl JIs1 Pa3BUTUSL.

Ins obecrieyeHUs] TPAMOTHO BBICTPOEHHOTO
MUCIIO/NIb30BAHUSL JHEPreTUUEeCKUX pPecypcoB B

paMKax peanusaluy SHeprocepBUCHBIX KOHTPAK-
TOB TpebyeTcst mpuMeHeHMe MUMPOBbIX TEXHOJIO-
TUi1 B 97IEKTPUUECKUX CETSIX, UTO B HACTOSIIIMIT MO-
MEHT SBJISIETCS IIePBOCTEIIEHHOM 3aJaueil mneper,
SHEepPreTUYEeCKOi OTPaAC/IbIO.

B pamkax McciegoBaHus BbIOpaHbI 5 BO3MYIII-
HbIxX JIDII ITensenckoro ITO ¢unmmana IMAO «Poc-
cetu Bosra» - «IleH3asnepro».

Tabnuua 1
AHanu3 6aj1aHCOB 3IeKTpo3Hepruu mo BJI-10 kB 3a rog,
OTnyck [Mosie3HbIii [Mone3HsbIin [Mosie3HbIii @akTUYeCcKuii HebaIaHC
HaumeHoBaHMe 3JIEKTPO- | OTIIYCK 3JIeK- OTITyCK OTITyCK 3JIEKTPOSHEPIUN
BJI-10 kB SHepruu, | TposHepruy, | (1Op.mua, (buznuiia, B % Kk oT-
KBT-u
KBT'4 KBT4 KBTu) KBTu) IIyCKYy
fg(;;g KB «DoTo3a- | 19801 | 5014666 | 2341362 2673304 | 1405135 21,9%
ffa_ Hlf KB «Bamsien- | c¢i1026 | 3986050 | 2002598 1983 452 1858886 | 31,8%
BJI-10 kB «BomHasi» | 9091998 | 5451128 | 2842316 | 2608812 3 640 870 40 %
BJI-10 kB «ApGe- 2277310 | 1571389 1155973 415 416 705 921 31,1 %
KOBCKasi»
BII-10 kB «Bepeso- |/ (oimy | 3034822 | 2642356 392 466 1629557 | 34,9%
Bas Pormra»

B pesysbTaTe NnpoBegEHHOIO aHa/M3a IO BbI-
6panHbIM BJI-10 KB BBISIBJI€HO 3HAUMTEIbHOE ITpe-
BbIlIeHMEe (PaKTMUeCKOro HebajaHca 3JIEKTPO-
SHepPTUM OT HOPMATUBHBIX 3HAUYEHMI. DTO TOBO-
PUT, KaK O Hajauuuu (GHakToB 6e3y4yeTHOTo U

6e310TOBOPHOI0 ITOTPeGIeHUS] SJIEKTPOSHEPTUH,
TaK M MOKeT GbITh BbI3BAHO OTCYTCTBMEM CTOIIPO-
I[EHTHOTO CHSTHMSI TOKasaHMii MO0 TOYKaM yueTa
3JIEKTPOSHEPTUM [IOTPeOUTeeli, BOSMOKHbBIX 3a-
HIKEHUSIX repegaBaeMbIX 06BbEMOB
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MOTPebIeHHO 3JIeKTPOIHEPIUM B afpec CeTeBO
OopraHu3aiyu, a TakKe HaIuuueM y4acTKOB 3JIeK-
TPUYECKOM CeTU C BBICOKMM YpOBHEM TexHuue-
CKMX INOTepb. Iy CHYOKEHMS IIOTephb deKTpuye-
CKOJ1 3HepTruMM HeoOxXoAuMa pa3paboTka CUCTEM-
HOrO TMOAXO0Ja C MpUMEHEHMEM COBPEMEHHbIX
CpenCTB yueTa 3JIeKTPO3HEPTUM.

OnpepeneHyie MeCT YCTAaHOBKM peKIOy3e-
POB AJis1 YMEHbIIEHMSI HEJOOTIIYCKA 3JIEKTPO-
3HEeprumn

HepooTnyck 3/eKTpO3HEPrMM B TEPBYIO Oye-
pelib BbI3BaH TEXHOJOTMUECKMMI HapYIIIeHUSIMU B
paboTe o6opynoBaHus. KpurepyuemM ONTUMU3ALIIN
BbI6OpAa MecTa YCTAaHOBKM DEKJIOY3epOB B 3JIE€K-
TPUYECKOV CeTU C 1e/bl0 MOBBIIIEHMS HaJleXXHO-
CTU 37€KTPOCHAOKEHMST TTOTpeOUTENIeN SIBIISIETCS
MUHMMM3aALMUSI CYMMapHOTO TOJIOBOTO HEI0OT-
ITyCKa 371eKTpu4eckoil sHeprum (AWyo).

B 0611ieM Bue CyMMapHblii TOLOBOI HEOOOT-
ITyCK PacCUUTHIBAETCS IJIs CETH 110 hopMmyIie:

AWyo = 0,01 wo T L-Syom-cos@- Kz (1)
Ie wo — yAeJbHas yacToTa noBpexxgenuii BJI-10
KB (1/Ha 100 kM B rog);

T — cpenHee BpeMsl BOCCTAaHOBJIEHUSI OLHOTO
YCTOUMBOTO MOBPEXAEHMS, U;

L - njivHa yyacTKa JIMHUM, KM;

Swow — HOMMHAJIbHASI MOITHOCTb CUJIOBOTO
TpaHcdopMaTopa IOTPeGUTENbCKO MOACTAHIINN,
(KBA);

CoSQ — KO3 UIMEHT MOITHOCTH;

Kz - x03dduiimeHT 3arpy3Ku CMJIIOBOTO TpaHC-
dbopmaropa noTpe6UTeTbCKOI MOICTAHITUN.

BbIGOp ONTUMAIBHOTO MeCTa YCTaHOBKM MO-
TIOJTHUTEIbHBIX PEKIOY3€pOB MpepJjiaraeM ocyle-
CTBUTH UCXOASl U3 Hambosiee «CaabbIX» yUaCTKOB
BJI-10 kB, mOABepKeHHBIX TEXHOJIOTUUECKUM
HapyleHussM. [IJsi 9TOro Mpou3BeIeM aHaINu3
MIPUYMH U KOHKPETHBIX MECT ITOBPEXIeHUM 060-
PYZOBaHMS 3JIEKTPUYECKON CETU MPU aBaAPUMHBIX
OTKJIIOUEHMSIX 3a rocieguue 5 et o scem BJI-10
KB ¢ 1cmosib30BaHMeEM TPOrpaMMHOTO KOMILIEKCa

«ABapUITHOCTb».
®parMeHT BBITPY3KM U3 KypHaIa OTKIYEHUN
MPOrpaMMHOr0  KOMIUIEKCA  «ABapuIHOCTb»

NpeACTaBIeH 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 [1K «ABapuitHOCTb»

Csenem pe3y/ibTaThbl IIDOBEAEHHOTI'O aHa/IM3a aBapMﬁHOCTM B €OVMHYIO TaGJ'H/ILIy " MpoaHa/IN3NpPyeM pe-

3yJIbTaThI.
Tabauiia 2
Ananus aBapuiinoctu BJI-10 kB
Haymeropamme BIL- KOM-BO OT- Bpems Kon-Bo otk Ha Bpemst UOTKJI. U3-3a IoBpe-
. . Haubosee MMpo- SKOeHMi Ha Haubostee Mmpo-
10 kB KIIIOUEeHUIT OTKJ/IIOYEHMI
6JIEMHOM yJacTKe 6JIEMHOM YyYacTKe.
®OTO3aTBOP 24 95 4.11 MuH 14 61 4. 32 MUH.
BanseBckas 47 140 4. 43 muH 31 105 u. 33 MuH.
BonHas 26 90 4. 48 MuH 9 354.19 Mmuu
Apb6ekoBckas 32 127 4. 13 MuH 14 53 u.45 MuH
Bepe3soBas Poiita 29 104 4. 43 muH 9 21 4. 05 MmuH

B xome npoBeneHHOro aHaan3a o Kaxaon BJI-
10 xB 6bUT OmpemeneH y4acTOK, IOBPEXIEHUS
060pymoBaHMs KOTOPOTO MPUBOMAST K OTK/IIOUE-
HussM BJI-10 kB. B cooTBeTCTBUM C TIPOBEIEHHBIM

aHaJM30M OCYILIECTBJIIEM BBIOOP MecTa YycCTa-
HOBKM peKjoy3epa, IJIaBHON 3ajadveii KOTOPOro
CTaHeT OTAe/ieHe Haubosee MPoO6JIeMHBIX yUacT-
KOB BJI-10 KB. Peanuzauus IAaHHOTO




AKTyasbHbIE HCCTEJOBAHUA * 2023. No25 (155) w1 TexHMIecKre HayKH | 35

MepOIIPUSITUS TTO3BOJIUT 06eCIIeunThb 6oJiee BhICO- 3HAQUUTEILHO YMEHBIINUTD BeIMUMHY HEJIOOTITyCKa
KUt ypOBeHb HAEKHOCTY MO GuaepaM B I[eI0M, 37IeKTPOSHEPTUN.
06JIeTYNTh TTOUCK MECTA ITOBPEXIEHMUS, YCKOPUTh CymMMapHbIli TOJOBOV HENOOTHYCK OJIST KaxkK-
BOCCTAaHOBJIEHYE IUTAHMS, a KaK CIe[CTBME ITOro JIOr0 y4acTKa 3JIEKTPUYECKOI CeTH C yCTaHOBJIEH-
HBbIM PeKJIOy3epOoM, pacCuUThIBaeTcs 1o popmyiie:
AWyo = 0,01 g T * (Lyar - X Lorn) * X Somys *€OS @ - K3, (2)
Y. SHOM y4 — CyMMa HOMMHaJIbHbIX MOIIHOCTeI! YCTAaHOBKM pekioy3epa (y4acTok 1) 1 mocsie mecra
cunosbix TpaHchopmaropos KTII yuacTka, KBA. YCTaHOBKM, KOTOPBI/ BXOIUT B 30HY IeCTBUS 3a-
Paccuntaem HeZOOTHYCK 3JIEKTPOSHEPTMM Ha AT peKioy3epa (y4yacToK 2).
npumepe BJI-10 kB «BanseBckasi», O 9TOTO BbI- CymMMapHbIii  TOLOBOM  HEOOOTIIYCK  [JIsi
MOJHUM OTAENbHO pacyeT Mo y4acTKy OO MecCTa yyactka 1:

AWyoyer = 0,01-5,44-3.01- (11,76 + 12,84) - 7520 - 0,8 - 0,65 = 15751,49 kBt/u.
CyMMapHbIii rO0BOJ HELOOTITYCK JI/Isl yJacTKa 2:
AWyoyyz = 0,01-10,56 - 3,4+ (4,41 + 2,66) - 1470 - 0,8 0,65 = 1940,36 kBT/y;
CyMMapHbIii TOL0BOI HeJOOTITYCK /ISl pacCMaTpuUBaeMOii JIeKTPUUECKOH CeTu pacCUnThIBaeTcs mo ¢op-
MyJie:
AVVHOZ = AVVI-lOy‘{l + AWHOy‘-lZ (3)
AWyo, = 15751,49 + 1940,36 = 17 691,85 kBT1/u.
PesynbTaThl MpoM3BeAeHHBIX pacueToB o BJI-10 kB cBemeM B TabiuiLy.

Tabmuua 3
ITokasaTenn HeJJOOTITYCKA IeKTPOIHEePIUM
HemooTmyck 10 yCTaHOBKM HenooTmyck mociie ycra-
Hayneroparite BJI-10 kB TICC-10 KB, KBT/4 HoBKky I1CC-10 KB, KBT/4
®doT03aTBOP 14359,52 7770,79
BanseBckast 44664,54 17691,85
BopHas 25292,26 17702,41
ApbGeKkoBcKas 13973,48 8542,17
BepesoBas Poma 10235,12 7119,43
AHanusupys pe3y/ibTaThl pacyeTa, Heob6xo- orpejieJieHMsT CPOKOB OKYIIAaeMOCTM 3Heprocep-
OMMO OTMETUTbh CYIeCTBEHHOE yJIydllleHue BCex BMCHOTO KOHTpPaKTa.
ToKasaTesieil py yCTaHOBKe PeKyIoy3epa i OT- BhImonHMM pacueT TeXHUUECKUX MOTEPD 3JIeK-
nmeneHus] Haubosiee MPO6GIEMHOrO yJacTtka. Tak, TposHepruu mo BJI-10 kB. IloTepu MOLIHOCTU
3HaueHMe TOAO0BOT0 HETOOTIYCKA IEKTPUUYECKOI OTIpeesISIIoTCS TI0 cleayomiei hopmye
3HepruMm Ccokpamjaercss Ha 46,7 % wumm 49700 AP, = lS]_ZZ <R = PZJZQZ <R = PZX(;:tyz) )

KBT-u/rom BaskHyI0 poib B 0O6ecIieueHnM IoTydeH-
HBIX Pe3y/JbTaTOB WrpaeT JOKaau3aluuu TMoBpe-
SKI@HHBIX YYaCTKOB M BOCCTAHOBJIEHUS 3JI€KTPO-
cHa6keHUS TIOTpebuTene.

PacueT TexHMYECKUX IIOTEPD 3JIEKTPOIHEP-
ruu no BJI-10 kB

[Tpu HOpMUPOBaHMM 0ObEMA MOTEPD IJIEKTPO-
sHeprum no BJI-10 kB BaXHO MOHMMATh KaKyiO
4acTh IIOTepb COCTABISIIOT IIOTEPU Ha Iepenavy
97IeKTPOIHEprum (TeXHUYECKME MOTePU) U KaKoe
KOJIMYECTBO 3IeKTPOIHEPT UM TepsieTcsl 13-3a 6e3-
YYEeTHOTO ¥ 6e3I0TOBOPHOTO ITOTPEOJIEHNS TOTpe-
6utensiMu. JIaHHBIN MTOKa3aTellb, TaK ke He06X0-
IIVIM JIJ1ST OLleHKY TTepCIeKTYBbI BHEIPEHMS MHTEI-

OueBUIHO, UTO 0OBEM IMOTEPDb IJEKTPOIHEP-
MU 3aBUCUT He TOJIbKO OT JJMHBI yUaCTKOB JIU-
HMUM, HO ¥ OT UX OCOOEHHOCTeil pacripeneneHust
Harpy3oK II0 JyinHe JuHun. Ilotepu B TMHUM, KO-
TOpast MpeACTaBiseT U3 CeOsl BBITIHYTYI0 Maru-
CTpaJ/ib, 3HAUUTENIBHO OTJINYAIOTCS OT TOTEPh B
JINHUY C TaKO¥ XKe CYMMAapHO# MPOTSKeHHOCTHIO,
HO MMeEIONIYI0 pa3BEeTBIEHHOIO CTPYKTYPY OTIIaeK
B BUJIE lepeBa.

VuutbiBasl, TOT GaKT, UTO BbIOpaHHbBIE JIJIST VIC-
cnepoBanus BJI-10 kB MMeOT coCpelOTOUEHHYIO
Harpysky 6yske K KoHiry BJI-10 kB, pacueT rmoTepb
37IEKTPOIHEPTUM BBIPAsKAETCS B Caeayomux Gop-

MyJiax:
JIeKTYaJIbHOTO yJeTa MIOTPEOUTEIIM "
P2+Q? PXR 2
APy, = 3 ><R><100=?><(1+tg<p)><100 (5)
AUy, = ZEEE X 100 = X (1 + £ X tg2p) X 100 (6)
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W3 3TuX ypaBHEeHNI ClefyerT:

1+tg?
APy, = AUy, x —22

1+extge (7)
rae € — OTHOILIeHME PeakTUBHOTO CONPOTUBIIEHUS
JIMHUM K aKTUBHOMY COIIPOTUBJIEHUIO. [IJIs1 TIpaK-
TUYECKUX paCyeTOB IpUMeEHSTCS € = F /100, roe
F — ceueHme nmpoBOa roJIOBHOTO yYacTKa BO3AYIII-
HOJ TVMHUN.

[ yBenu4yeHUsI TOUHOCTY PacueTOB U YMEHb-
LIeHUS BpEeMEeHM WCIIOJNb3yeTCs MPOrpaMMHBII

© VoltExpert

fnasHas fMeuatr CxemaCH CxemaHH Bua Otuetsl Cnpasouriky HacTpoiiku Momoub

KomIuiekc VoltExpert. B kKauecTBe MCTOUHMKA UC-
XOJHBIX JaHHbIX MCII0Jb30BaTh JaHHble ACKYD3 ¢
npubopa yuera, yCTaHOBJIEHHOTO B stueiike 10 KB.
s pacueToB HEOOXOAMMO 3aHaTh TOK COIVIACHO
manabiM ACKYD, 3anomHUTS MHGOPMALIMIO O IIPOo-
TSDKeHHOCTH yuyacTKoB BJI-10 kB, yka3ate MapKy u
ceueHMe MPOBOJAA Ha ydacTKax. [anee mpousBo-
IUM CBepKy HOpmMasnbHOM cxembl BJI-10 kB ¢ rpa-
(bndeckoii cXeMoit, TTOTYIMBIIENCS B Pe3y/bTaTe
3aHeCceHUsI JaHHbIX N0 yvyacTkam BJI-10 xB.
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Puc. 2. [Tpumep rpaduyeckoii yacTu TMHUM B Iiporpamme VoltExpert

s TOro, 4Tto6bl TMPOrPAMMHBIN KOMILJIEKC
YUYUTBIBAJI pacripefie/ieHus] TOKOB B oTmarikax BJI-
10 kB B COOTBETCTBUMU C peaibHbIMU Harpy3kamu,
Heo6XoAMMO 3allOJHUTh JaHHbIe 10 Kaxknoil TII

10/0,4 xB. Pe3ynbTaTel pacyeTra MmafgeHUs Hampsi-
>keHMs 1o yyactkam BJI-10 kB BeIno/IHEHHBIE TTPO-
rpammoit VoltExpert mpencTaBieHbl B Bujie Tab-
JINLIBI

Tabnuua 4

PesynbTaTsl pacuera norepsb Hanpsokenusa B BJI-10 kB

Haumenosanue BJI-10 kB ITagenune U, %
®oT03aTBOD 3,82
BansteBckast 5,91

Bopuas 5,18
Apb6ekoBcKas 5,46
Bepe3oBag Poiiia 4,98

Takum o6pa3om, pacueT MOTePh JIEKTPOIHED-
iy i Kakgoit BJI-10 kB 6ymeT ompepeneH 110
dopmyie (7).

Pacuer ko3 duMeHTOB
MoiHocTHu 1o BJI-10 kB

[lo pesyabTaTaM NPOU3BEIEHHBIX PaCUETOB
K03buiIneHToB PeaKkTUBHO MOIIHOCTY

peakTUBHOM

OTMEUEeHO TIpeBblllleHMe 3HaueHUs Ko3hduim-
eHTa peakTUBHOI MOIIHOCTU, KOTOPOEe HOPMUPO-
BaHO MpuKa3om MuusHepro Poccun ot 23.06.2015
N2 380 «O nopsimKe pacueTa 3Ha4eHMIT COOTHOIIIe-
HUS TTOTPe6IeHNS] aKTUBHOM M PeaKTUBHOM MOII-
HOCTM JJisl OTHEJbHBIX 3SHEPronpUHUMAIOLINX
YCTPOVICTB ITOTPe6GUTEIIEN JIEKTPOIHEPTUM»
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Ilyis IpUBeIeHUsT B COOTBETCTBUST KO3 PULIM-
€HTAa peaKTUBHOI MOIIHOCTH ITpe IaraeM BbITTOJ-
HUTh MHCTPYMEHTA/IbHBIE TIPOBEPKY Y3JIOB yUyeTa
norpebuteneit umewmux Ha 6anance TII 10/0,4
kB. CornacHo 1. 16 IIpaBui HeIVMCKPUMMHALIMIOH-
HOTO [IOCTYIIa K YCIyTaMm Io Tiepefayde sjaeKTpuue-
CKOJ 9HEPTMM M OKA3aHUS ITUX YCIYT, B Caydae
TIpeBbINIIEHNMs] TaHTeHca (U ceTeBast OpraHm3aIius,
a TaKKe rapaHTUPYIOUIMII MMOCTAaBIIUK (IHEPro-
cHabXkaromasi, 3HeprocObITOBAs OPTraHM3aLVIN)
MIPUMEHSIIOT TOBBIIIAIONINIT KOSDPUIIMEHT K Ta-
pudy Ha yCayrM 1Mo Ilepefaye 3JIEKTPUUIECKON
SHepruu (B TOM UMCJIe B COCTaBe KOHEUHOTO Ta-
puda (11eHbl) Ha JIeKTPUIECKYI0 SHepriio). [ToBbI-
manmii Koab@uIMeHT pPUMEeHSeTCsI 10 caMo-
CTOSITETbHOM YCTAHOBKY YCTPOICTB, 0becrieunBa-
IOIIUX PpEeryiuMpoBaHMe pPeakTUBHOM MOUTHOCTYU
MOTPEOUTENIEM YCIYT, HOIMYCTUBIIMM HapyIIeHe
3HAYEHM COOTHOIIEHUS TTOTPeOIeHNsT aKTUBHOM
M peaKTUBHO MOIIHOCTH.

Pa3smep nosbItaoniero kosdduimeHTa K cTo-
MMOCTH YCIYT 10 Mepefave 37eKTpUYecKoil sHep-
TUU OTIpeJiesIsieTCsl COTJIaCHO MeToauueckuM yKa-
3aHMSIM IO pacyeTy MOBBIMIAKIINX (TTOHMKAI0-
myXx) Ko3dduieHToB K Tapudam Ha YCIYTU I10
repefave 3J1eKTPUUECKOI SHEPTUM B 3aBUCUMO-
CTM OT TaHTeHca ¢u, YTBepXKIeHHbI [IpMKaszom
@©CT P® or 31.08.2010 r. N2 219-3/6. YcTaHOBKa
yuyeTa 10 YpoBHIO 10 KB MO3BONMUT MPOM3BOAUTH
MOHUTOPUHT MOKa3aTejeil peakKTMBHOM MOIIHO-
CTU B peXMMe peajbHOr0 BpeMeHU U IIPUHUMATD
JleliCTBEHHbIE MEPhI K €ro CHIUKEeHUI0 6e3 Jomo-
HUTEbHBIX 3aTPaT CETEBOI OpraHuU3aInu.

IMpousBemeM pacueT IpeaIosaraemMoro 3¢-
(bexTa OT YCTAHOBKM IMOTPEOUTENSIMU YCTPOIICTB
KOMITeHCAlluM PeakTUBHOM MOIIHOCTU B CJef-
CTBUM TIOCTOSTHHOTO MOHMTOPMHTA ITOKa3aTeJsl
peaKkTMBHOI MOIIHOCTM CO CTOPOHBI PAGOTHUKOM
CeTeBOI OpTaHU3alUN.

Tabnuiia 5
9 dheKTUMBHOCTH KOHTPOJIS 32 PEAKTUBHO MOITHOCTHIO
HaumenoBauue BJI- Q, kBAp (mo koM- Q, kBAp (mmociie
10 kB neHcefuMM) KOMl'[eHC(aLU/II/I) Paswia, kBap tg¢
®doT03aTBOP 157,312 91,886 65,426 0,402
BanseBckas 178,02 103,26 74,76 0,243
BopHas 287,924 158,2 129,724 0,324
Apb6eKroBcKast 102,878 60,62 42,258 0,432
Bepesosas Poia 164,7 108,08 56,62 0,355
YuuTsiBasg npejnojiaraeMoe yMeHbIlIeHe 3Ha- BeZleM pacueT MoTepb JIEKTPOIHEPTUN.
YeHUI1 peaKTUBHOM MOILIHOCTH, IIOBTOPHO ITPOMU3
Tabmuua 6
Pe3ynbTaThl OT CHIDKEHUSI 3HAYE€HUI PeaKTUBHOM MOUTHOCTH
HaumenoBanme BJI-10 kB AP, kBT x4 (3(p(eKTUBHOCTD OT CHUKEHMUSI tg)
doT03aTBOP 30173,1
BansieBckast 26 302,21
Bopgnas 35822,47
ApbGekoBckast 11 614,28
Bepesogas Poiia 20 056,8

Takum 06pa3’oM MpU CUCTEMATUUECKOM KOH-
TpoJie 3a cobmomeHneM KoapduimeHTa peakTUB-
HOJM MOIITHOCTY BO3MOXKHO TOOUTBHCSI CHMKEHMS
YPOBHSI TeXHNYeCKUX 1moTeps ot 0,4 no 0,5 % B 3a-
BucumocTu ot BJI-10 kB.

OmnpepeneHne CpoKa OKymaeMOCTHU 3HEpPro-
CEpPBUCHOr0 KOHTPAKTa Ha pacCMaTpMUBaeMOM
y4acTKe CeTHU.

151 omipeiesieHysI CpOKa OKYIIaeMOCTH SHEPro-
CEPBUCHOTO OTOBOpa HEOOXOIMMO 3HATH IBE Be-
JVYMHBI — COBOKYITHbIE 3aTpaThl SHEPTrOCepPBUC-
HOJi KOMITaHMY Ha peaan3alnio Joropopa u 06bem

COKOHOMJIEHHBIX PECYPCOB CETeBOJi KOMIIaHUU
TocJie BHeIPEeHMST HOBOTO 060PYIOBaHMS.

IOna obecrieueHUsT KaskAOro MOTPEOUTeNsS U3-
MEePUTEbHbBIMY KOMILJIEKCAMM C BO3MOSKHOCTBIO
IVMCTAHIMOHHOrO cO0pa JAaHHBIX HEOOXOIMMO BbI-
MTOJIHUTD CJIeTyIONIMe 3aJaun, TpeOyole MaTe-
pUaIbHbIX BJIOKEHMIA:

1. TIpenmpoeKkTHOe 06C/ielOBaHye

2.  3aKkyIka 060pyIoBaHUS

3. BbInoMHEHUST CTPOUTETbHO-MOHTAXKHbBIX
pa6ot

4. BbINONHEHMeE ITyCKOHAIaJOYHBIX paboT
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Haunb6osiee 3aTpaTHBIM SIBJISIETCS ITyHKT N22, KO-
TOPBI CBSI3aH C IPUOOPETEHNEM JOPOTOCTOSIIINX
y3JIOB yueTa 3JeKTposHepruu. Mcxoast 13 mpouns-
BeJIeHHBbIX pacyeToB 00IIas CTOMMOCTb HEpro-
CEepPBMHOTO AOroBopa coctaBuT 168 538 000 pyo6-
JIent.

Iyis ompeneneHUs] CPOKOB OKYIaeMOCTM 3a-
KJIIOUeHHOTO SHEProCepBUCHOTO KOHTPAKTA TAKKe
HeOoOXOIVMO BBITIOJIHUTH PacueT BeJMUYMHBI KO-
HOMMM 3HepreTMyeCckKmMx pecypcoB, KOTopas
IOJKHA ObITh ObOecIieueHa VCTIIONHUTENIEM B pe-
3yJbTaTe MCIOIHEHUS] 3HeprocepBUCHOTO [IOTO-
BOpa (KOHTpaKTa). 3HaueHus 6a3MCHOTO Mepuoa
3a(MKCUPOBaHbI TTPYU aHaIM3€e OAJIaHCOB 3JIEKTPO-
sHepruu 1o BJI-10 kB 3a 6asucusbiit (2022) rog.
VuuThiBasg KOJIMYECTBO AaBTOMAaTU3UMPOBAHHOTO
yueTa 3JeKTPOIHEepIMu CHIDKeHMe TOTephb 3jeK-
TPO3HEPTUM TPOTHO3MUPYEMO /IO YPOBHS TeXHMYe-
CKUX TOTepb 37eKTPO3HeprMu MpU ee mepenauve,
TaK Kak 6e3ydyeTHOe NOTPebIeHUs ITpeceyeHo Ho-
BbIMM M3MEPUTENbHBIMM KOMILIeKcaMu. Takum
o6pa3om cymMapHble rotepu 1o 5-tv BJI-10 kB 1o
peanusanuy 3HEProCePBUCHOIO JOrOBOPA COCTAB-
s 9 240 389 kBT*u B rop, mocie peaausanumn
SHEPTOCEPBUCHOTO AOTOBOPA OXNUAAEMbIe TTOTepU
9JIEKTPO3HEpIun cHU3ITcs 1o 2 086 303 kBT*u.

Ins ompene/ieHUs] €KerOJHO SKOHOMMMU pe-
CYPCOB HEOOXOIMMO YMHOXMUTD TTOTYUEHHYIO pa3-
HMITY Ha cToMMOCTb 1 KBT*u (corsacHo Tapudy Ha
nepemauy 5/3) 2,97 pybJsieit 1 Ha cpelHEB3BEIIIEH-
HbI Tapud Ha MOKYIIKY IOTEPh 3JIEKTPOIHEPTUN
3,57 pyosneit. TakuM 00pa3oM, eskeromgHas Ipu-
ObLIb SHEPrOCEepBCHOI KOMITAHUY COCTaBUT 46 787
718 py6neit. OKymaeMoCTb JOTOBOpPA COCTAaBUT 3
roga u 7 mecsieB noce 3amycka Bcex BJI-10 kB B
MPOMBIIIJIEHHYIO SKCIUTyaTalnIo.
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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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NHOOPMAIINOHHBIE TEXHOJIOI'NU

MKOHOCTACOBA JIrogmwmiaa 'enHagbeBHa
acCuUCTeHT, Huskeropoa ckuii rocyqapCTBEHHbIN MH)XEHEePHO-3KOHOMUYECKUI YHUBEPCUTET,
Poccus, r. Huskanii Hosropog,

VHTEPHET BEIIEN (IoT) C IMOJJIEP’KKO¥ BECITPOBO/THBIX CEHCOPHBIX
CETEM. ITPOBJIEMbI BE3OITACHOCTHY 1 COBPEMEHHBIE PEIIIEHUS

AHHOmauus. B nacmosuee spems Hnmepuem eeuieii (IoT) s8nsemcs HO80I U 3¢hpekmueHoli mexHosozueti
Hapady ¢ 6ecnposodHsimu ceHcopHbimu cemsamu (WSN) 8 HeCKONbKUX NOCTOSIHHBIX NPUTIONCEHUSIX, 8 KOTNOPBIX 8Me-
wamebCmeo ue08eKka 3HauumenbHo COKpawaemcs emecme ¢ yayduieHuem uenogeueckoil »usvu. B WSN c¢ noo-
depxckoli IoT ceHCOpHble Y3Jibl UCNONB308ANUCH 071 CO0Pa XpyNKUX OaHHbIX U nepedayu aHHbIX HA KOHUEHMpamop
NpUEMHUKA U UCNOJIHUMENbHblE MEXAHU3MbL 0151 npoyecca yoaneHH020 MOHUMOPUH2a agmomoobueli.

Kntouessle cioea: amaku, MextypoeHesble amdakxKu, MexcypoeHessle peuleHusl, MHO20ypOBHEBblE peuleHus, UH-

mepHem geuyeli, 6ecnpo8odHble CEHCOPHbIE CEMLL.

yrpo3b1 6e3omacHOCTH, crienuduunble s [oT:
OHM OTPOMHBI C YUY€TOM T'MTaHTCKOV B3aMMO-
CBSI3aHHOCTM Pa3IM4HbIX BUIOB [0T-ramkeToB u
HEOJHOPOIHOCTH 6a30BBIX CETEi. DTU OMaCHOCTHU
SIBHO CB$I3@HBI C TeM, Kak CTPYKTYyphI 10T cBsI3aHbI
C Hallleli MOBCeHEBHOM XX13HbI0. Hanpumep, gaH-
Hble, COOpaHHbIe TIPU OLIeHKe ¥ 0OMeHe JaHHbIMH,
KacalolmuMucs Tpaduka, aHaJIOTMYHO MHPOpMa-
11U 0 TpeBoTe Tpaduka v uHpopmaimu ob aBa-
pusax B cetu IoT-pasBSI30K, MOTYT OBbITb IIOMO-
pBaHbl. MiHQopMalyss MoxkeT ObITh B3JIOMaHa U
MCTUTEJIbHO TIepelaHa Ha HeCTaOWIbHBbIE Y3JIbI
10T u3-3a aTaku 1o ceTn.

[TockoMbKy 00e KaTeropuiu yKasbIBalOT Ha TO,
YTO HEOJHOPOITHOCTb Cpely KOMMYHMUKATUBHBIX
YCTPOJCTB AeaeT CA0XKHYI0 MCC/Ief0BaTe/bCKYIO
3aJavy AJIs pemeHus mpobsem 6e3omnacHoctu. Co-
BpeMeHHbIe peIlleHNsT OCHOBAaHbl Ha KPUIITOIrpa-
buyeckux win AOBepuUTENIbHBIX MeTomax. IIpo-
6/1eMbl KpUIITOrpaduUecKux METOIOB 3aK/IIova-
I0TCST B O0JIee BBICOKMX M3[epsKKax CBSI3M, a Me-
TOJbI, OCHOBaHHbIE Ha IOBEPUM, He 3QPEKTUBHBI
IS 37I0YMBIIIVIEHHMKOB Pa3HbIX YpoBHe. Kpome
TOTO, MbI IPEJICTABJISIEM, UTO 3TO HE ITPOCTO MOPY-
yeHMe JaThb KBAAM(MUUMPOBAHHBIN U agarTupye-
MbIit oTBeT 6e3omnacHocTy O WSN, HafeIe HHbIX
nosiHomounsaMu 10T, n3-3a ux NpPU3HAHHBIX Ka-
YyeCTB, HaIIpMUMep, c1ab0CTh KaHAJIOB M3-3a 001Ieit
yIaJIeHHO cpefbl, 6eCIIOMOIIHOCTh KOHIIEHTPA-
TOPOB TATYMKOB B TIJIaHE OTKPBITON CeTU, HesIBKa
npeforipefeneHHOl  CTPYKTypbl, M3MeHeHMe

TOMOJIOTUM CETU BO BpeMeHU, HeyMOJIMMbIe U He-
IpYyXXeCTBeHHbIE YCJIOBUS, OTPAHNYEHUS] aKTUBOB
CEHCOPHBIX Y3JI0B U IJIOTHAsl OTIIpaBKa y3JIOB B
OTPOMHOJ1 06/1aCTH.

Ina 3amyuTtel WSN OT pa3IMUHbIX aTak Ipe-
CTaBJeHbl MHOTOYPOBHEBbIe ¥ MHOTOYpPOBHEBbIE
pelnieHusi. MHOTOYpOBHEBbIN TMOMAXO0M, OCHOBaH-
HbIJl Ha pelleHusXx I obecrevyeHuss 6e30MmacHo-
CTU, TIPUMEHSIEMBIi1 C TTOC/IeJHNUX IBYX OecsITuie-
TUIA, HO B 9TOM JJOKYMEHTEe Mbl IPOAEMOHCTPUPO-
BaJIM TPYJHOCTU MHOTOYPOBHEBOV MeETOIOIOTUNU
B WSN c noagepskkoit [oT. MHOrOypoBHEBbI ITOJ -
X0l He CMOT TOYHO PEelIUTb MPOoOJIeMbl MHOTO-
CJIOViHBIX aTak. [lapamMeTpbl OLHOrO YPOBHS HEAO-
CTATOYHBI JJISI TOYHOTO OOHAPYKEHMS M 3aIIUThI
cereit, momo6Hbix WSN. Pertennst mpo6jaeM MHO-
TOYPOBHEBOTIO ITOAXO0Ma, 06CYKIaeMble B 9TOJ CTa-
The, Ha3bIBAIOTCSI METOAAMM OOHAPYKEHUST MEXKY-
pOBHeBbIX aTak. [IpencTaBneHbl KATETOPUU MEXKY-
POBHEBBIX pellleHMIT ¥ HOBENIIIME MeKypOBHEBbIE
MeTonbl 111 WSN.

Ipeskae yeM MpencTaBUTb 0630p PasIUUHBIX
MHOTOYPOBHEBBIX pellleHMIt, Mbl CHauajia Ipef-
ctaByuM TuUIbl aTak WSN.

Ha ocHOBaHMM mpepbiBaHUS AENCTBUS CBSI3U
artaku B WSN B OCHOBHOM KJIacCU(DUITMPYIOTCS Ha
IBa TUMA, TaKMe KaK aKTUBHbIE aTaKu U MacCUB-
Hble aTaku. HesazelicTBOBaHHAsl aTaka Iojydaer
MHpOpMAIINIO, TOPryeMylo B ceTu, 6e3 BMella-
TeJbCTBA B Mepenucky. [Ipumepsl gruHaMU4IeCKUX
aTak BKJIIOUAIOT B cebs 3ajMIanue, rMoapaskaHue,
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M3MeHeHMe, 0TKa3 B obcaykmuBanuu (DoS) u Boc-
MpousBeJieHne coobiienus. IIpumepamu maccus-
HBIX aTaK SBJSIOTCS CKPbITOE IPOCTYIIMBaHMeE,
paccienoBaHue Tpaduka u mpoBepka Tpaduxa.

Yrto KacaeTcsi MHOTOYPOBHEBBIX aTak, TO 3a I10-
clegHue ABa NECITWIETUS ObLIM MpPenCcTaB/IeHbI
BakHbIe pemieHus s 3amuTbl WSN ¢ moaaepsk-
ko1t IoT oT Takux aTak, O4HAKO IIpMMeHeHNe Ta-
KX METOJIOB K MEKYPOBHEBBIM aTakaM He pabo-
TaeT. CylleCTBYIOT U APYTMe TUTIbI aTaK, Ha3bIBae-
MbIe KPUITTOrpa@uuecKMy MPUMUTUBHBIMY aTa-
KaMM, KOTOpbIe BBIMOJHSIOTCS IO MPOTOKOJaM
CBSI3M Ha OCHOBe Kpumrorpadum. ITocKoabKy pe-
IIeHMS Ha OCHOBe KpunTorpaduy npmuBOOsT K A0-
MMOJTHUTEJIbHBIM HaK/IaZHbIM pacxodaM MbI Ipef-
CTaBJIsieM MOC/eHe MHOTOYPOBHEBbIE pellleHUs
151 3aiuThl cBsI3uM WSN Ha ocHOBe 1oaxopda, oc-
HOBAaHHOTO Ha JOBEPUN.

Pa3nuyHbie MHOTOYpPOBHEBbIE OAXO/IbI;

— TouHOCTh OOHApY:KEHMSI aTaK SIBJSIETCS
ele OOHONM cepbesHOIi MPo6IeMOi TaKUX METO-
JIOB.

— HexkoTopbie MeTOAbl YYUTHIBAIOT ITOCTO-
SIHCTBO IVIOXOTO ITIOBEIEeHMSI.

—  HHTemneKTyalbHBIN IOOXOL Ha OCHOBE
pOst He TIOAXOAUT IJISI UyBCTBUTEIbHBIX K 3a/1€P3K-
KaM IIPUIIOKEeHUIA.

— TloTpebGiieHue SHePru;M MOKET YBeJIN-
YNTHCS IIPY BBIUMCIEHUY U OIleHKe 3HAYEHMIA J10-
Bepus C MCIOJIb30BaHMEM METOI0B, OCHOBaHHBIX
Ha ONTUMM3aLIN.

—  Hawmbonee BakHOI IpOO6JIEMOJi SIBJISIETCS
TO, UTO MeXXYpPOBHEBOE TIOBejleH)e He YUUThIBaeT,
YTO MOXKET IIPUBECTU K HEIIPABMUJIbHOM BEPOSITHO-
CTY OOGHApY>KeHMS aTak.

[Tpo6eMbl MHOTOYPOBHEBOTO MOIXOHa B Iie-
JIOM TIOZIpa3aesissioTCs Ha TPy KaTeropuu, KoTopbie
OITMCAaHbI HILKE:

1. Pe3epBHOe obGecrieueHue 6e30MMaCHOCTH.
OTO OIVH M3 OCHOBHBIX KPUTUMUECKUX MOMEHTOB
0e30ITaCHOCTM, KOTOpbIe MOTYT BO3HMKHYTh B
KakgoM IIeHTpe, UTO MOXeT CIIPOBOLIMPOBATDb MUC-
10JIb30BaHMe CUCTEMHBIX PeCypPCOB M MOXKET I10JI-
HOCTBIO CHU3UTb OXKMUOAEMBINl CPOK CIYKOGBI CH-
creMbl. HepaccMoTpeHHasT CTpPyKTypa obecrieve-
HMST 6€30MaCHOCTY MOKET CO34aTh OpPraHM3aluio
U, KaK TaKoBOe, HempeJHaMepeHHO HallpaBUTb
HamajgeHue opraHusanuu OeszomacHocT DoS
(SSDoS). HeBO3MOXXHO TIpeCTaBUTh, YTO BHYTPU
CTeKa KOHBEHIIMII CUCTeMbI MOKEeT ObITh JBa WU/IA
TPU YPOBHSI KOHBEHIINIA, KOTOpPbIe MOAXOMST JIJIst
obecreueHMs OTHOIIEHKSI 6€30I1aCHOCTH K IT000-
HOMY HamnajeHuoo. Bmo6aBoK K 3TOMYy, KOrjaa oc-
HOBHbIE TaHHbIE OYIyT 06pabaThIBATHCSI CTEKAMU

KOHBEHIINI, HAUMHAS C CAMOTO OOJIBIIIOTO YPOBHS,
OHM OYIYT YIIPaBISITHCS CJ10¥i 3a cyioeM. C 3TOi 11e-
JIbI0O HEKOTOpbIe YacTy MHGOPMALMOHHBIX IaKe-
TOB MOTYT MCIIBITBIBATh ITOIBITKY KJTI0Ua 6Ge3omac-
HOCTM Pa3/JIMIHBIX YPOBHEN U IPUBOIUTH K 060pY-
IOBAHMIO IJIsT 0OecrieueHust 6€301acHOCTH.

2. Herubxkue cayk6p1 6€30MaCHOCTU: MepPbI
MPOTUBOAENCTBMSI HAa YPOBHE HECKOJbKUX KOH-
BEHIIMIT IBHO He TapaHTUPYIOT HaJgeXXHOro obec-
meueHus 6esomnacHocty. Hanmpumep, rpaduk 6es-
OIIaCHOCTM Ha YPOBHE accoluanuy o6bI9HO 06pa-
11aeTcs K MpeoCTaBIeHUIO XapaKTepUCTUK (CTpa-
XOBKEe MTaHHBIX), TTPOBEpPKe ¥ OGHOBJIEHUIO TaH-
HbIX. TeM He MeHee, HeCTaOMUIbHBIN GU3UUECKUIT
YPOBEHb MOXKET B JIIOOOM MPaKTUUECKOM CMBbIC/Ie
3aCTaBUTh BCKO CUCTEMY OCTaBaTbCSI COMHUTENb-
HOM. Takum 006pa3oM, OMpee/IeHHO HEeTPYIHO
TIOHSITh, YTO MEXYPOBHEBAsI CTpaTerus MOXeT J10-
CTMYb HAaWIyUILero ucrnogHeHus. Kpome toro, ms
CaMOOPTaHMU3YIOIIMXCSl OpraHM3aIuii Mo obecre-
YyeHMI0 0e30IMacHOCTM MOTYT IMPUMEHSTHCS OO-
MTOJTHUTETbHbIE OrpaHMYeHMs] 6e30IacHOCTH, TI0-
CKOJIbKY OHM YHUBEpCaJIbHbI B paboTe C TOIMOJIO-
rvei [MHaMUJYecKoi CUCTEeMbI TAKMM ke 06pa3om,
YTO M pasinuHbie BUIbI aTak. HeaddekTuBHOCTH
sHepromnoTrpebneHusi. OCHOBHOe 6eCIOKOMCTBO
TIpY OpraHU3alyu CEHCOPHOT CeTU — 3TO BO3MOX-
HOCTb CYII[eCTBEHHOCTU. DTO pasauMyHble UCTOU-
HUKM MCIIOJb30BaHUS MHTeHCUBHOCTM B WSN,
Halpumep, MHEPTHAasI HACTPOIiKa, IOBTOPHBIE TTe-
penayy, BO3HMKAWIIME M3-3a BO3OEINCTBUIM, U3-
Jlep>keK TakeTa OrpaHMYeHMUs, OrPOMHOIO pas-
Mepa nakeTa ¥ U3JIMIIHe BbICOKOV CUJTbI CBsI3U. Ha
CeTeBOM YPOBHE ObILIIM MPEITIPUHSITHI YCUINUS IJIST
CO3MIaHMsI IPOTOKOJIOB MapIIPYTU3ALIUYU C YIETOM
SHEePrornoTpedeHns IS YIydlieHUs] 3HAUUTe b-
HOJ 5KOHOMUM 3Hepruu. B 3aBUCUMMOCTH OT KOH-
KPEeTHBIX IPMMEHEHMII MOTYT ObITb ITPUHSITHI
Mepbl Ha IIPUKIATHOM YpPOBHe IJIsi pPa3syMHOTO
YITYUIIeHUsT SHEPrOMOTPeOIeHNS.

IlenaeTcst BBIBOJ,, YTO BOTIPOC TPOEKTUPOBAHUS
5HepPros3MGheKTUBHOCTY HE MOXKET OBbITh IOJIHO-
CTHIO PACCMOTPEH Ha KaKOM-JIMO0 OTHOM YPOBHE
CeTeBOro CTeKa.

B WSN c noggepskkoit IoT HeKOTOpble aTaku
3aITyCKAIOTCSI Ha pa3HBIX YPOBHSIX, @ He Ha KAKOM-
6o ogHOM ypoBHe. Takoe oOGHapyKeHMe aTak
SIBJISIETCSI OUEeHb CJIOKHOI 3a7javei C UCIO0Ab30Ba-
HMEM OIHOYPOBHEBOro roaxoma. OOGBIYHO OTMe-
YyalTCs MeKypoBHEBbIe aTaku: DoS, onuiieTBope-
HMe U aTaka «4eJ0BeK IocepeaHe».

1. Orkas B 0OCHYKMBAHUM. DTOT TUII aTaKu
OCYIIIeCTBJISIETCSI C pa3HbIX YPOBHEH CTeKa CorJjia-
meHuii WSN. Arpeccop MOKeT MCHOJIb30BaTh
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3HAK, OCTaBasCh Ha (GU3MUECKOM YpOBHE, UTO
HapyliaeT MOATBepkAeHHble caenku. Ha ypoBHe
accouyanuy OTracHbIi IEHTP MOKET 0OBOIUTH Ka-
HaJTbl Yepes BIIMSIHME YI0Ba, UTO AeaeT MOMbITKY
napasieabHOTO 9KCIIOHEHIIMA/IbHOIO TIJIaHa UTPbI
B comameHusix MAC 1 coxpaHsieT pasjinyHble
ykasanusi (okyca OT KaHama. Ha cucremHOM
YpPOBHE METOOJIOTUSI MacTepPCTBa MOXKET ObIThb
HapyllieHa ITyTeM KOHTPOJIS TOBOPOTa KOHTPOJIb-
HOJ1 TPYIIIbI, 6ICTPOTO OTOPACHIBAHMS, 3aTIOTHE-
HMST TabIUITBI MM HaHeceHUs Bpema. Ha ypoBHe
TPaHCIIOPTHOIO CPeACTBA M Ha YPOBHE MPUJIOKe-
Hui1 3aTorieHne SYN, 3axBaT ceaHca ¥ pMCKOBaH-
Hble HaUMHaHUS MOTYT HaUMHAaTh aTaku DoS.

2. Arakmu ¢ mompaskanmem. HamameHus Ha
MMaHTOMMMY OCYIIeCTBIISIFOTCS C UCIIOAb30BaHMEM
CMMBOJIOB JIPYTOTO I[eHTpa, Harpumep, Macintosh
wm [P-ampeca. dMynupoBaTb aTaku Bpems OT
BpeMeH! SIBJISIIOTCSI CKPBITBIM Pa3BUTMEM aTak U
MUCTIOIb3YIOTCS AJ151 OTIIPAaBKU JabHENIINX TOocIe-
JlOBaTeIbHbIX aTaK.

3. HanageHus «4ejioBeK IocepenyHe». 3J10-
YMBIIIJIEHHUK CUAUT MeXIy OTIIpaBUTeNIeM U T0-
JyJyaTesieM U TIPOCTYIIMBAET TI00Yy MHpOpMa-
LIMI0, OTIIPAB/SIEMYIO MEXIY IOBYMSI TepMMHAa-
Jlamu. VlHOTZla 3/I0YMbBINJIEHHUK MOXET OTPa3UTh
OTIIPaBUTEJNSI, UTOOBbI TIOCETUTb IIOTydaTess,
YTOOBI OTBETUTH OTIIPABUTEITIO.

Ecau 1enp cocTOUT B TOM, UTOOBI 06€CIIeunTh
SKU3HECIIOCOOHOCTh ITOAXOSINEro amnmnapaTHOro
obecrieueHust 6e30MAaCHOCTM, MOXET IIpUMe-
HSITBCSI KOOPAMHALMS AECTBUIA CO CTPATETUSIMU:

1. Ha ¢pusmuyeckoM ypoBHE MOIIHOCTb ITepe-
IlauyyM MOXKET OOBIYHO HACTPaMBATHCS ITPOBEPKOI
KauecTBa, KOTOpasi MoAAepsKuBaeT MUCIIOIb30Ba-
HJe MacCOBOCTH U IIBITAETCSI BO3BOUTD B KBaZpaT
aTaku.

2. Ha ypoBHe MAC gonsi MOCBIJIOK peTpaHC-
JISIIMI yMeHbIIWIAch, YTO BIIOb 3TUX JIMHUI KOH-
TpoJMpyeT HamajeHue Ha MCTOIIeHMe, a TaKkKe
MTOBBIIIAET JKM3HECIIOCOOHOCTb.

3. Ha ceTeBOoM YypOBHe peryjJupoOBKa pyJie-
BOT'O YIIpaBJIeHMSI MOXeT 130exkaTb 00X0o[a TeM-
HOTO ITPOMEKYTKA M CHU3UTH ITOTpebIeHe Hep-
TUU U3-3a 3aCOPeHMs.

Ho paspa6oTka 3pdeKTUBHOI U [eiiCTBeHHOI
TEXHMKU MEXC/IOHOI 06paboTKM SIBISETCS OC-
HOBHOJ MCC/IeI0BaTe/bCKOM 3amaueii. MexXypoB-
HEeBbIe pelleHys Mo obecrieueHI0 6e30macHOCTY
paspabaThIBAIOTCSI B OCHOBHOM Ha OCHOBE TaKMUX
TpeboBaHMI1, KaK:

e TereporeHHble TpeOOBaHMUS M TUI OOCTY-
>KuBaHuMs. B cersx ¢ nopgaepxkoi IoT ucrnonb3y-
IOTCS  pas3iuyHble TUIIBI HATUMKOB, KOTOpPbIE

peanu3yioT pasauyHble OAHOBPEMEHHbBIE MTPUJIO-
skeHust. OTIMYNTENbHbIE TIPUKIAIHbIE CUTYALVIN
OymyT MMeTb pasjuyHble MOTpPe6GHOCTU Gesomac-
Hoctu. Kaxkmoe oTHenbHOE HasHaueHMe MOKEeT
MMeTb pas3JnyHble TMpobaeMbl 6e30IacHOCTHI
BHYTPM CaMoOro mnpwiokenusi. Knaccuburanys
BUIOB MHGOpPMALMM, TIeEpeMeNlaeMoil B CeHCOp-
Hble CeTM, TIpu3Hajga BO3MOXKHBIE YTPO3bl 0Oe3-
OIACHOCTY KOPPEeCIOHAEHLIMM, KaK yKasaHO B
3TOM 3aIpoce, 1 BBejla MHOTOYPOBHEBYIO CCTEMY
6e3omacHocT. HakimamHbie pacxoabl Ha 6Gesoriac-
HOCTb ¥ LIEHTPAIN30BAaHHOE MCIIOJIb30BaHME,
BK/TIOUEHHbIE  MHCTPYMEHTOM 0e30I1acHOCTH,
IIOJKHBI BBIIEISAThCS M3-3a YSI3BUMOCTM 3aKOOM-
POBAHHbIX JAHHBIX.

e  TpeboBaHMS K 0OHAPYKEHUIO BTOPSKEHMIA:
MeTO[IbI, pa3paboTaHHbIe 111 0OHAPYKEHMSI BTOP-
SKEHUIA, OBLIIM COCPEIOTOUYEHbBI TPEUMYIIECTBEHHO
Ha MAC u npoTokosnax ynpasjaeHusl. besonacHbie
MIPOTOKOJIbI MM TIJIaHbI OGHApPYKEeHMS IIpephIBa-
HMIT OOBIYHO BBICTABISIOTCS IJISI OTHEIbHOTO
ypoBHS ITpoToKosa. Ho, Kak 06Cy>kaanoch paHee B
9TOI CTaThe, MPO6IIEMBI 6€30MTaCHOCTY MOTYT BO3-
HMKATh Ha BCEX YPOBHIX IIPOTOKOIAa. MeXXypOoBHe-
BbIil YPOBEHb OMMPAETCS Ha CTPYKTYPY PaCKpPbI-
TUSI, KOTOpast 00beAMHSIET pas3IMyUHbIe TIIaHbI Ha
pas3IMYHBIX YPOBHSIX ITPOTOKOOB. Takum ob6pa-
30M, HeOOXOmMMO pa3paboTaTb MeEKYPOBHEBBIE
peleHus Iyt obecrieyeHus: 6e30MaCHOCTY ISt
HYXI, OOHapyXeHust BTOpKeHMit B ceTsx 10T c
nopaepxkoi [oT.

e BesomacHocTh U 3Heproap@PeKTUBHOCTD.
IOna takux ceteit, Kak WSN, sHeprus SBisieTCs
Hauboiee BaKHbIM (aKTOPOM, IIOITOMY IIPU pas-
paboTKe pelleHMit OjIs1 MeXypOBHEBO Ge3ormac-
HOCTU 3Hepro3eKTUBHOCTD SIBJISIETCS elle Ofl-
HUM TpeboBaHMEM, KOTOPOe HEOOXOAMMO YUNTHI-
BaTh. [IpOEKTHI MEXYPOBHEBOI 3alUThI, HEOOXO-
IuMble Ij1sT obecrieueHns oO6MeHa MEeXKIY MCITOIb-
30BaHMEM SHEpIruM, BBbIIIOJIHEHMEM CeTU U He-
MpeiCKa3yeMOCThI0, a TaKXkKe g YBeIMueHUs
CpOKa CTY>KObI BCEIi CEeTH.

Kak yke roBopmioch, MHOTOYPOBHEBbIE TO/I-
XOIbl MMEIOT TaKue Mpo6ieMbl, Kak HerubKas 6e3-
OIaCHOCTh, M36bITOUHAS 6€30ITaCHOCTD, Headdek-
TUBHOCTb SHEPIOINOTPEeOJeHNS U T. 1., [IOITOMY B
HacTosIIee BpeMsl CYIIeCTBYeT OCTpasi IMoTpeo-
HOCTb B pa3paboTKe MeXKYypPOBHEBBIX peIleHuit
Ge3ormacHocTH. PellleHue mj1s1 MHOTOYPOBHEBOI
6e30IMacHOCTM MOXKET pacCMOTPETh ero MpuMeHe-
HMe IJIs1 OOHAPYKeHUSI BTOPSKEHMUIA, YIpaBaeHUs
KIouYamMu, SHepros@deKTMBHOCTY, CTPYKTYPBI
nmoBepus u T. O. [Ipu pa3paboTke METOmA MEXKY-
POBHEBOiII 6e30IacHOCTY CJIeAyeT YUYUTHIBATH



AKTyaJbHBIE UCCIIEOBAHUS * 2023. N225 (155)

VHPOpMAaIIMOHHbIE TEXHOIOTHUH | 43

KJII0UeBble peKOMeHJAUMM IJIsI HaleXXHOTro TOoJ-
X0pa, TAKOr'0 KaK:

1. besomacHOCTh HA OCHOBE KOMIIOHEHTOB.
Veunust o obecrieyeHin0 6e30nacHOCTH JOJIKHbI
OBITh IIPUJIOKEHBI K KQXKIOMY M3 CETMEHTOB CTeKa
MMPOTOKOJIOB @aHAJIOTMYHO B OTHOIIIEHUM BCEi CEeTH.

2.  OddeKkTUBHBIN OU3aMH: CJIeTyeT YUUTbI-
BaTh 3(p@(eKTUBHOCTh (HAIEKHOCTb, IPOCTOTA,
I'MOKOCTb M MacCIITabupyeMoCTb). MTHCTPYMEHTBI
0e30ITaCHOCTM  IOJ/DKHBI  CTPOUTb  HAZEKHYIO
CTPYKTYPY U3 JDKMBBIX UacTeil U MMeThb BO3MOXK-
HOCTb PacIIO3HaBaThb M paboTaTh, KOTJa BO3HUK-
HeT Takas HeoO6XOOVMOCTb. DTO OO/JKHO TaKKe
nojAepXaTh YHUBEPCATbHOCTb.

ApantuBHasg TexHuka: WSN momkeH KOppek-
TUPOBATh UX B COOTBETCTBUM C BHEIIHUMU YCJIO-
BUSIMU. Mes1 yHUBEpCAIbHOI 6e30MacHOCTU [I0-
TOJTHUTEIbHO YIIOpsIoUeHa B CJIeAyIONINX MoIKa-
Teropusix: OCHOBHOe mpuiokeHue 1 OCHOBaHHOe
Ha JaHHBIX.

BesomacHOCTh Haubojiee BaskHAa B IIPUIOKE-
HUSX € roaaepskkoii 10T, TakuMx Kak MPUIOsKeHUS
30paBOOXpaHEeHMUs, B  KOTOPBIX CEHCOpPHbIE
YCTPOJCTBA UCIIONb3YIOTCS IJIsT c60pa MeIUIIVH-
CKMX MaHHBIX TMallMeHTa M OTIPaBKM UX Ha 6a3o0-
BYIO CTAHLIMIO MU UCTIONTHUTEIbHbIE MeXaHU3Mbl
B HesallMIleHHoi cpeme. Takum o6pasom, 6es-
OIIACHOCTh ¥ KOH(UIEHUIMATbHOCTD IJISI 3aIUThI
IepCoOHaNbHOI MHPOpMaALKX B MEOULIMHCKUX
MIPWIOXKEHUSIX IBJIIeTCs 6oJiee CJIOXKHOI 3amaueis,
yeM B [PYIMX CeTSIX, IOCKOJbKY CEeHCOpHbIe
YCTpOJiCTBa OorpaHNYeHbI OorpaHMYeHHbIMU

BO3MOXKHOCTSIMM 00paboTKM ¥ OGatapeeii. IMom-
XObI TPALMIMOHHOIO YPOBHS He MO3BOJISIOT (-
(hbeKTUBHO peliaTh NpobaemMy 06HAPYKEHMS aTak B
WSN ¢ nopgepskkoii I0T. IToCKOJIbKY MHOTOYPOB-
HEBbI/ MOIX0M K 00MeHY JaHHBIMM MMeEeT orpa-
HUYEHMsI C TOYKM 3peHust HeomHopogHoctu I0T-
YCTPOIACTB, OTCYTCTBMS CMHXPOHM3ALMM U OITH-
MM3aluy, MEXXYPOBHEBOE B3aMMOZENCTBIE SIBJISI-
eTcs TpeAIoYTUTENbHBIM. B 3TOM [OKyMeHTe
MpeICTaB/IeHbl MCCAeI0BaHNS KaK MHOTOYPOBHE-
BbIX, TAK ¥ MHOTOYPOBHEBbIX pelieHuii B 06/1aCTu
6e30IacHOCTY U UX MpobieM. Mbl 06CyIuIn orpa-
HUYEHMsT MHOTOYPOBHEBBIX METOHOB M OBOCHO-
BaJIM BAXXHOCTh MEKYPOBHEBBIX PeIleHMIt IJIst pe-
IIeHNsT 3TUX mpobsieM. VicciemoBaTenbCKue mpo-
OeJibl [JIS1 COBPEMEHHBIX MEXKCIOMHBIX pelleHuii
06Cy>Rmamch HaKOHell.
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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.
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MWUP3AEBA lllurum Aogynna-lamkueBHa
CTyOeHTKa Kadeapbl aBTOMAaTU3MPOBAHHBIX CHCTEM yIIpaBJIeHMS,
VuMcKkmii yHUBEpPCUTET HAYKU U TexHOorumii, Poccus, r. Yda

Hayunbiii pykosodumess — doyeHm Kagpeopsl asmomamu3uposaHHblx CUCeM YNpaesaeHus
Yumckozo yHueepcumema Hayku u mexHoJio2uti, KaH0. mexH. HayK, doyeHm
Poduonosa Tioomuna EgzeHvegHa

NI'PON3ALIVA OBYUYEHNA. NCITIOJIb3OBAHUE NTHOOPMALIMOHHbIX
TEXHOJIOTUI B IIIKOJIbBHOM OBPA30BAHUU

AHHOmMauusa. B cmamee paccmampusaemcst yxo0 om mpaouyuoHH020 YpoKa Nocpeocmeom Ucho1b308aHUsl
UH(pOPMAYUOHHBIX TEXHON02UTI 8 00pPA308aHUU, NO38OAAWUL YycmpaHeHUue 00HO00pasus obpazoeamesbHol
cpedbl U MOHOMOHHOCMb YuebHO020 npoyeccd.

Kntouegwle cnoea: O6pa306(1HLl€, LlHd)OpMaHLIOHHble mexHoJioeuu, uzpousayus, ueposbvle 3j1eMeHmsl, cogpe-

MeHHas wikoaa, Hype cycle.

]_LIKoanoe o6pa3oBaHye — BaKHBIN 3JI€MEHT
06yueHusI B COBpeMeHHOM o01ecTBe, pop-
MUpYoOUIit y pe6EHKA 6a30Bble 3HAHUS M HABBIKM.

OcHOBHOe 061lee 06pa3oBaHue B LIKOJIE, CO-
ryacHo cT. 43 Konctutyuum PO, sBnsiercs o6s13a-
TeJbHBIM I7151 Beex [10].

OnHa M3 OCHOBHBIX Iiesieil 06pa3oBaHus] —
HayuYUTh JeTeil CaMOCTOSITeJIbHO IpuoOpeTaTh
3HAHUS U OCYLIECTBJISATh Ha MpaKTHKe. ITO 060C-
HOBaHO OOBEKTMBHOI HEiCTBUTEIbLHOCTBIO, T.K.
nmobas mpuobpeTeHHass MHPOpPMaIs CO BpeMe-
HeM TepsieT CBOI0 aKTyaJIbHOCTb, U3 Uero cjieayeT
HeOOXOIMMOCTh B UX HEIIPePhIBHOM JOMOTHEHNUMN.

Ilepen yunTensimm CTOUT 3amadya — MOMOYb yya-
myMcst chOpPMUPOBATh HABBIKY MOVICKA U OTOOpa
mHopmMan MM U3 pa3IMYHBIX VICTOYHNKOB, OBJIa-
JIeTh Pa3JIMYHbIMU IIPUEMAMMU 1 HaBBIKAMY 00yUe-
HUSL.

PaccmoTrpum Metomosiornio Hype cycle. Hype
cycle - aTO rpadmueckoe oTOOpasKeHNEe MTPOHUK-
HOBeHMSI, afalTalyuy U COLMAIbHOTO BJIUSHUS
cienuduueckux TexHonoruit [1]. U3yunm TexHo-
noruio «Gamification (urpousaius o6ydeHus1)» Ha
LMKJIe 3penocTu TexHonoruit Gartner (Gartner
Hype Cycle for Emerging Technologies)

(puc. 1) [1].
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Ha BepTukanm mokasaHbl OXXUIAHUS, 110 TOPU-
30HTa/I MMOKAa3aHO BpeMSI.

Wrpousarus obydenus (gamification) - wmc-
M0JIb30BaHME UTPOBBIX MEMEHTOB IS CTUMYJISI-
LMY MHTepeca K mpoiieccy ooyuenust. Ha MoMeHT
2011 roga urpousamus noadupanach K 1Ky 3a-
BBIIIEHHBIX OKUAAHUIT», KOT[Ia YoKe BCe TOBOPSIT O
TeXHONIOTUU. [I0SBSIOTCS IepBbie KOMITAHUU, KO-
TOpbIe TIPUMEHSIOT TEXHOJIOTMIO Ha cebe, IbITa-
IOTCST TIOJTYYUTh OT Hee OM3HeC — MpeMMYyIlecTBa.
Iljis MaccoBOro BHeapeHus moTpe6osanoch 5 — 10
JIeT.

IlaHHasl TEeXHOJIOTMSI MOXKeT OBbITh MCIOJIb30-
BaHa JJ1s pelieHus psifa 3amav:

—  IupakTuueckux (hopMupoBaHMEe YMeHU
M HaBBIKOB, HEOOXOAMMBIX B IMPAKTUUECKOI Hes-
TeJIbHOCTU U [IP.);

—  pasBuBawOIUX (pa3BUTHE BHMMAaHMS, Ma-
MSITU, peuM, MbIIIJIeHUs, JIOTUKM, YMEeHUIt ycTa-
HaBJIIMBATb 3aKOHOMEPHOCTU U [Ip.);

—  BOCIUTHIBAWOIMX ((GOPMMUPOBAHME CaAMO-
CTOSITEJIbHOCTY, HPaBCTBEHHOTO, 3CTETUYECKOTO
MMPOBO33peHUs U AP.);

—  couManuM3upylomux (O3HaKOMJIEHME C
HOpPMaMU U LIEHHOCTSIMM OOIIeCcTBa, afanTamys K
YCJIOBUSIM Cpenbl U [ip.).

[TepBompuYMHA BO3HUKHOBEHMSI TeiiMudpuka-
MU JIEKUT B 00JIaCTY MapKeTUHTa, TJie OHa obec-
TIeYBaeT B3aMMOZECTBYE MEKAY ITOTpedbuTeeM
U TOBapoM. MrpoBbie MeXaHMU3Mbl 3a[€CTBYIOT
BBITOZHBIE 1151 OM3Heca MOBeieHNe Y OTHOIIEHME.
B o6yuenuu reiiMmubmkanus paboTaeT aHaIO-
rmyHo. C TIOMONIBI0 UTPBI, CTYAEHThI Pa3BUBAIOT
HaBBIKM, KOTOpPbIE OHM ObLIM TOTOBBI UTHOPUPO-
BaThb U COMPOTUBISIThCS. TakuM o6pa3om, reiimm-
(dbukanust obserdaer mpernomaBaHye U YCBOEHME
MaTepuaia y nefiarora M yueHmka.

TeitMmudukanus sppekTrBHA Kak B 06paso-
BaTe/JbHBIX YUDEXIeHUSIX, TaK U B CUCTeMax
9JIeKTPOHHOro O6yuYeHMs, U Oaxke OJIS KOMIIa-
HU, UCIIOJIb3YIOMIUX ee IJisd 00yYeHUs COTPY -
HUKOB.

Teiimubukaius paboTaeT IO CAEOYIOUUM
NIpUYMHAM:

—  Urpsl MOTYT 6BITH COIMATbHBIMMA;

—  Wrpsl nogmepXXnBaOT MOCTOSIHHOE B3a-
uMopencTeue (reiimMmmbukamms moMoraert

yAepskaTh I0Jib30BaTeNelt, mMooyxkaass ux Mmpo-
IOJDKATh UTPATh U T.JI.) U MHOTUE APYTHUE.

TeiiMmuduKaLMs SBASIETCS MPUUYMHON IOSIB-
JIeHUSI HACTOSIIUX, CUJIbHBIX UYeJIOBeUeCcKue
SMOIIMM, TaKue KaK CcyacTbe, MHTPUTa, BOJHE-
HYE U TOCTUKEHUS.

UrpoBble TEXHOJOTUM SIBASIOTCS OOHOW U3
VHUKaJIbHBIX (GOpM OOyUeHMSI, KOTOpbIe IT03BO-
JITIOT CAENaTh MHTEPECHbIMMU U YBJIeKaTeIbHbIMU
OyIHMYHBIE IIaru IO M3YyYeHUI0 6a30BOro mare-
pvasa. [Ijisl pelieHus IJIaBHOM 3aga4y Iegaroruku
— mpob6seMbl MOTMBALUMM HEOOXOIMMO BJIOKUTD
obpa3oBaTeJbHOE COAEPKaHNMe B WUTPOBYIO 000-
JIOUKY.

OT moHMMaHMsg yuuTenss (YHKUUM UIPHI B
yue6HOM IIpoliecce 3aBMCUT MECTO U POJib UIPO-
BBIX TEXHOJIOTMII U ee 3JIeMeHTOB. J(PQPeKTuB-
HOCTb OUOAKTUYECKUX UTP 3aBUCUT, BO-TIEPBBIX,
OT UX PEryJsSpHOrO MCIIOJb30BaHUSI, BO-BTOPBIX,
OT TIOCTPOEHMS IIPOrpaMM, COYETaHUS] UTP C
OGBIYHBIMY Pa3BUBAIOIIMMU YIIPAKHEHUSIMUA.

TeiiMuduKaILMsI — 3TO HEIIPOCTO MCUXOIOTH-
yeckuit mpuHium. OUeBUIHO BCE JIIOOSIT KOMIThIO-
TepHbIe UTPbI U He TI06AT yUUThcs. UIrpoBast OuHa-
MMKAa MU3MEHUT IIPOoLiecc 06pa3soBaHMs K JIyUIIEeMY.
Ho ecnmu paccMmoTpeTh BHMMATENIbHEE 3TOT BO-
MIpOC, MPUXOIUTCS 6OPOTHCS C OTPUIATETbHBIMU
MTOCJIeICTBUSIM MCITO/Ib30BaHMs UTP B 0Opa3oBa-
Hun. TeliMmuduKanms ICUX0JIOTMUEeCKM paciiaThi-
BaeT MoBeneHMe. MHorme yyaiyecs: cocpenoTa-
YMBAIOTCS HA CAMOII UTpe, a He Ha OOYUeHUN.

BoNBIIMHCTBO MCCIemoBaTeNeil CUUTAIOT, UTO
JIIOOY TIPEYBEeIMUMBAIOT 3aBUCUMOCTb UTp. Jtogu
CUMTAIOT, YTO JII00ast BUAeourpa — 310 uudpoBoit
HapKOTUK. A Mexxay TeM 90% Urp CKy4YHbI 1 HE MO-
TYT yaep>KaTh ayaUTOPUIO HAZIOJITO.

PaccMOTpMM OOMH M3 TIPUMEPOB OTEUECTBEH-
HOro TIpoekTa Lingualeo. Pa3paboTumku cCum-
TaloT, YTO UM YIaJI0Ch CIeJIaTh OCBOEHMEe aHIJINA-
CKOT'O SI3bIKa YBJIEKATEJIbHBIM 3a CUET MCITI0/Ih30Ba-
HUSI UTPOBBIX MexaHMu3MoB [5]. Lingualeo — mysib-
TurtaThopMeHHbIl cepBuc. OH TOCTYIIEH Ha BeO-
miatopMe U B BuAe OECIIATHBIX MOOMIbHBIX
npwioxkenuit gyst i0S, Android, HMS u pacimmpe-
HMi1 17151 6pays3epoB (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

Puc. 2. 'naBHas crpanuua Lingualeo.com

PaccmoTpuM elne ofuH NpuUMep TEXHOJIOTUY,
3apyoesxkHbIii  mpogyKT Livemocha. Livemocha
(JTatiBMOKa) — colManabHAsI CETb JJISl JIIOOUTEel
MHOCTPAHHBIX SI3bIKOB U MHTEPEeCYIOMINXCS MeX-
IyHApOOHBIM o0OIeHMueM. Livemocha mpensarana
YPOKU U yIpaKHeHUs] IO 27 s3bIKaM: aHIJIUIA-
CKOMY, ICTIAHCKOMY, UTaIbSIHCKOMY, KUTaliCKOMY,
HeMelKoMy, (paHIy3ckoMy M Ip. 3amylieHa B
2007 romy, u 3akpsiTa B 2016 crrycTst Tpu rofia mo-
CJle IOT/IoLeHMsI KOHKYpeHTOM Rosetta Stone [6].
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AHAJIN3 ®YHKIIMOHAJIbBHOCTU U OTPAHUYEHUI OB BEKTA REPLICASET
B KUBERNETES: NCCJIEJOBAHVE MEXAHMU3MOB PEIIVIMKAILINN U
ABTOMATUYECKOI'O MACIITABUPOBAHUS

AHHomauus. B danHoii cmamve paccmampusaemcs o6sekm ReplicaSet 6 cpede Kubernetes u ezo pons 8 obec-
neueHuu HadexcHoli U agmomamuueckoli peniukayuu nooos. ABmop onucelédem 0CHO8Hble NPUHYUNBI paGOMbl
ReplicaSet, ez0 pyHKyUOHANBHBIE B03MONHOCMU, d MAKH#E 83AUMOCBA3b C Opyeumu obsekmamu Kubernetes, ma-
Kumu Kaxk nodst u cenekmopsl. OCHO8HOe 8HUMAHUE YOenaencs MexaHuamy noodepxcanus mpedyemozo Hucaa no-
008 U 20pU30HMAILHOMY MACUWIMAOUPOo8aHul. B cmamee npedcmasieHsl NPUMepsl UCNO1b308AHUS U U3MEHEHUs
ReplicaSet, a makie paccmompeHsl 803MO¥CHble NPOOIEMbl U OzpaHuueHus. JanHas paboma npedcmasnasem
NPakmuyecKyl yeHHOCmy 01 paspabomuukos u admuHucmpamopos, pabomarwuwux ¢ Kubernetes, u moxcem
OblMmb UCNOJIL308AHA 8 Kauecmee pykosodcmea 05 I ekmueHo20 ynpassneHust nodamu 8 Kaacmepe.

Kmouessie cnosa: pod, Kubernetes, ReplicaSet, peniuxayus, asmomamuueckoe maclumaduposaHue, KOHmeti-

Hepabl.

1. BBegenne

B coBpemeHHO}T MHMOPMAILMOHHOM TEXHOJIO-
MY Bce OOJIbIlle BHUMAHMS YOENsIeTCsT KOHTelHe-
pu3ainuu U opKecTpanum npmioxkenuii. OqHo u3
HauboJiee TOMYISPHBIX IIaTGOPM IS yIIpaBiie-
HUSI KoHTeliHepamu sipisieTcst Kubernetes. OH
MpenoCTaB/sIeT MOIIHBI HAOOp MHCTPYMEHTOB
IUIS1 pa3BepThIBAHMS, MACIITAOMPOBAHNS U YIIPaB-
JIeHUSI IPUJIOKEeHUSIMU B KOHTeliHepax.

B pamkax Kubernetes, o6bekT ReplicaSet 3aHu-
MaeT BaKHOEe MeCTO B obOecreueHuy HaJeXXHOi U
aBTOMAaTMYECKOI peIviMKanmu momoB. ReplicaSet
rapa"TUpyeT, YTo TpebyemMoe KOJMUECTBO MTOAOB
BCerga MoaaepskuBaeTcs B paboueM COCTOSIHMMA. B
cryyae c60eB WM OTKa30B, ReplicaSet aBTomaTu-
YeCK! CO3/IaeT HOBBbIE PEIUIMKMU TOI0B, YTOOBI CO-
XPaHUTb CTAOUJIBHOCTD U TOCTYITHOCTb IIPUJIOKE-
HUSL.

Llesbi0 AAHHOM CTATbU SIBJSIETCS M3y4YEHME U
MoApOOHBIA  aHamM3 o0bekTa ReplicaSet B
Kubernetes. Mbl paccMOTpMM €ro OCHOBHbIE
MIPUHLUITBI paboThl, (QYHKIMOHAIbHbIE BO3MOX-
HOCTH, a TaK’Ke ero B3aMMOJENCTBUE C APYTUMU
o6wpekTamy Kubernetes. Oco6oe BHUMaHME OyaeT
yIeJIeHO MeXaHM3My IOoAepskaHusl TpeOGyeMoro
yycia TMOAOB M TOPUM3OHTAJIBHOMY MacCIITabupo-
BaHMIO.

MBI Takke pacCMOTPUM CO3JTaHMe U U3MeHe-
Hue ReplicaSet c ucronb30BaHMeM MaHUDeCTOB, a
TakKke pacCMOTPUM BO3MOXKHbIE ITIPO6IeMbl U

orpaHuuyeHusi. IlpefcTaBjieHHble B CTaTbe TIPU-
Mephl ucnosib3oBauust ReplicaSet rmosBosnsaT pas-
paboTtumMkaMm ¥ agMuHUCTpaTopam 3(deKTUBHO
yIpasisTh momamu B Kiaactepe Kubernetes.

B utore, manHas paboTa IMpeaCcTaBiseT IIpak-
TUYECKYIO IIEHHOCTb ¥ MOXKET CJTY’KUTb KaK PyKO-
BOJICTBO JI/Is1 pa3paboTUMKOB U aIMUHUCTPATOPOB,
KoTopble paGoraioT ¢ Kubernetes u crpemsiTcst
obecreunTh HaIEeXHOCTh, MaCIITAOMPyeMOCTb U
aBTOMAaTM3aLMIO pabOThI C IOJJaMM B CBOUX TIPU-
JIOKEHUSX.

2. OCHOBHbIE TIPUHITUITBI PabOThI U QYHKIIMO-
HaJIbHbIEe BO3MOXHOCTH ReplicaSet

Pod - aTo 06bekT Kubernetes, npencrasisio-
myit coboil IPyIITy M3 OJHOTO MM HECKOIbKUX
KOHTe/THepoB. B peanbHOi paboTe B KiacTepe Mo-
TYT OBITb COTHU ¥ THICSUM MOHOB. HO B peanbHOi
paboTe TpebyeTcs, UTOObI OHY 3aITyCKaINUCh, TTOM-
IeP>XKUBATMCH B paGoUeM COCTOSTHUM U OCTAaBaIUCh
3I0pOBbIMM 6€3 KaKOro-jamMbo PyYHOTO BMeIla-
TenbCTBa. [I09TOMY MOAbI MOYUTM HUKOTHA HE CO-
3[IAI0TCSI HampsMyl0. BMecTo 3TOro Mx Co3[1aioT
Ipyrue oObeKThI, TakMe Kak ReplicaSet.

ReplicaSet — 3To O6BexkT B Kubernetes mpe-
cTaBjsseT coboii MOIIHBII MexXaHu3M, obeciieun-
BaIOIIMII HAZEKHYIO PEIUIMKALIMIO ¥ aBTOMAaTHhye-
cKoe MacimTabupoBaHue nofoB. Eciu mon mncue-
3aeT 10 JII060Vi pUYKMHe, HapUMeD B CJTydyae ma-
IleHMsT HOJbI, peIUIMKa CeT 3aMeyvaeT 3TO U CO37aeT
CMEHHBIN I0[.
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e ReplicaSet rapa"HTUpyeT, YTO MO, UJIK HE-
CKOJIBKO PEIUIMK I10/Ia Bcerga paboTaeT myTeMm 3a-
ITyCcKa HOBOTO TI0J1a, €CJIN CYIIeCTBYIONIMIA ITpoIia-
Jaer,

e  Korja omHa 13 pabounx HOJ aBapuitHO 3a-
BepiiaeT paboTy, OH CO3HAeT CMEeHHbIe PerIMKU
IJIST BCEX TTOI0B, KOTOPbIe paboTanu Ha OTKa3aB-
IeM y3jie

e obecreuyBaeT rOPM3OHTATBHOE MAaCIITA-
O6upoBaHye ITOIOB

ReplicaSet IOCTOSSHHO OTCIEXMBAET CIIMCOK
3aITyIeHHBIX TTOI0B U YIOCTOBEPSIETCS, UTO (ak-
TUYECKOe KOJIMYECTBO IIOAOB OIpeaeeHHOTO
TUIIA BCErJa COBIAJaeT C TPeGyeMbIM UYMCIOM.
Eciu 3amymieHo CIMIIKOM Majio PerviMK, TO U3
mabjoHa CO3mal0TCI HOBble. Eciau 3amylieHo
CJIMIIKOM MHOTO TaKMX TIOJ0B, TO OH YAAJISIET
JIUITHUE PETUIVKIA.

Vnpasnenue ReplicaSet B Kubernetes ocy-
IIECTBISIETCS C TTIOMOIIIbI0 MaHudecTa. Manudect
ReplicaSet comgepkuT KOH(pUTypallMOHHbIE TIapa-
MeTpbI ¥ HACTPOIKM, KOTOPbIE OITpedesIoT xKeJla-
eMoe cocTosHMe 1 noBegeHmne ReplicaSet. B manu-
(decTe yKa3bpIBaeTCS KOJIMUYECTBO PEIUIMK, CeJleK-
TOPBI JIei6I0B U MAGAOH TOJA, UCTIOIb3yeMbIii
IS CO3MaHMs HOBBIX perunk. ®akTuueckoe
yopasjieHue ReplicaSet u ero periMkaMu ocCy-
mectBasieTcst Kubernetes-KoHTpostepaMu, KOTO-
pble MHTEPIPETUPYIOT MaHMGbECTbI U 0obecrieun-
BalOT COOTBETCTBYIOIIME IeACTBUS IJIs1 TOCTVDKE-
HMS YKa3aHHOTO COCTOSTHMSL.

[Tpumep mauudecta 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
KoMmmoHeHTamu Kubernetes

B pamKax maHHOTO pasfena o6paTMM BHMMA-
HIMe Ha CTPYKTYpy omucanus o6bekta ReplicaSet.
Hambonbimit MHTEpeC peacTaBisieT 6JI0K "spec”,
cofiep>kaluii B cebe Tpy EeHTpaTbHbIe COCTABIIS-
IoIIye:

1. KonuyecTBO peruiMk, ykasbiBaiollee Ha
skejaeMoe 4MCIIO TOJI0B, KOTOpble C/ielyeT 3amy-
CTUTb. B TaHHOM 3K3eMIUISIpe 3TO COCTABJISIET TPU
noja.

2. CenekTop 7eii6a0B, obecreuMBalOUINil
ompene/ieHNe TOMIOB, KOTOpble TOJJeXaT KOH-
TPOJIIO CO CTOPOHBI yKazaHHoro ReplicaSet. B nan-
HOM KOHTEKCTe OTCJIeXXKMBAIOTCS BCe TOJbI C Jieli-
6;ioM "app: nginx'.

3. 1llabyoH Ioja, UCIOJb3yeMblil IPU TeHe-
paluy HOBBIX PEIUIMK IT0/1a. B JaHHOM ciyJae Ijist
CO3aHMsI TIOJIOB MPUMEHSIETCS JIelio/ "nginx", oc-
HoBaHHBIN Ha Docker-o6pa3se "nginx".

Heo6xoguMo OTMETUTb MOTeHI[MATbHOE ITPO-
TUBOpEUMeE: UYTO IIPOU3OIMIET B C/TyUae HeCOBIaIe-
HMS J1e716J10B B 11a6I0HE TTOMIOB C JIeitbmaMu, yKa-
3aHHBIMU B ceynekTope? Omnupasich Ha JIOTUKY pa-
60TbI ReplicaSet, Bo3MokHO 6ecKOHEUHOe CO37a-
HIe TIO[0B, UYTO B UTOTEe MPUBEET K MeperosHe-
HuIo Kiactepa. OgHako, Ha ImpakTuke Kubernetes
He [IOITyCKaeT IMOAOOHOr0 CIieHapusi, TeHepupys
OIIMOKY, CBUIETETHCTBYIONIYIO O HECOOTBETCTBUY
MEsKY CEJIEKTOPOM U JielibiaMu 1abioHa.

IMocie TeopeTMueckoro ob630pa IepeiimemM K
MpPaKTUUECKOM YacTU M CO3JaAMM Halll MepBblit
ReplicaSet. B 3ToM Ham nomoxkeT MaHU(eCT ciie-
IYIOLEro Conep KaHus:

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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Ilanee, IpMMEHUM €ro B KJIacTep:

# kubectl apply -f rs.yaml

NAME DESIRED CURRENT

nginx 3 3

4. MexaHMU3M IOAAEePsKaHNS TPeOyeMOro umcia
TIOI0B

Mbl MOXKEM IIOJNYUMUTh CIIMCOK OOGBEKTOB
ReplicaSet, ucronp3ys KomaHmy kubectl get rs.
3mech HaM CyiemyeT OOpaTUTh BHMMaHME HA TPU
KimoueBbIxX mosis: 'Desired’, 'Current’ n 'Ready’, ko-
TOpble COOTBETCTBEHHO OO03HAUAIOT >KejJaeMoe

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

[Togel, reHepupyembie o6beKTOM ReplicaSet,
He SBJISIIOTCS K HEMY HeOTbeMJIEMO MpPUBSI3aH-
HbIMK. B 106051 MoMmeHT BpemeHu ReplicaSet
yIOpaB/sieT TeMM TI0JaMM, KOTOpble COOTBET-
CTBYIOT €r0 CeJIeKTOpy. M3MeHeHe MEeTOK ITofa
MOXXeT MPUBECTM K €ro BKIIOYEHUIO B 0671aCTh
meiictBust ReplicaSet MaM MCKIIOUEHUIO U3 HeE.
BmioTh 0 TOTO, UTO MOXHO ITEPEHOCUTD ITOMIBI U3
omHoro ReplicaSet B mpyroii.

WccnepyeM 3TO TMOBeNeHME, M3MEHUB METKMU
OJHOrO 13 moAoB. Hanbosee mMpoCcThIM CIIOCO60M
M3MEHUTh paboTaIINiI O SBISETCS KOMaHAa
kubectl edit pod.

Brinonnenne komaHasl kubectl edit po nginx-
2g58f oTKpoeT onmcanue paboTalouero mNoaa B Ba-
IeM TEeKCTOBOM pemakTope. V3MeHeHMe 3TOro
MOXXHO OCYIIECTBUTb C TIOMOIIBIO TT€pEMEHHOM
okpyxkeHus 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 ITOAOB, KOTOPbIE AO/DKEH 3aITyCTUTh
Ham ReplicaSet, Tekyiiiee KOJIMYECTBO ITOAOB U KO-
JIMYECTBO MTOAO0B B paboueM coCcTOSTHUM. HarloMHIO,
YTO JKeJIaeMO€e KOJMUYECTBO MOI0B Mbl YKa3bIBaeM
B Imapametpe replicas'.
IaBaiiTe MpoBepyUM, ObLIM JIM HAILM ITOIbI Jeii-
CTBUTEJIBHO 3aITyIIEHBI.

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: {}



AKTyaJbHBIE UCCIIEOBAHUS * 2023. N225 (155)

VHPOPMAITUOHHbIE TEXHOIOTHUH | 51

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
McnpaBuM MeTKy Ha ITepBOHAYAIbHOE 3HAUEHME.
# kubectl get po
NAME READY STATUS
nginx-2g58f 1/1 Running
nginx-bg8vb 1/1 Running
nginx-kn92n 1/1 Running
nginx-sttlm 1/1 Terminating

MbI MOkeM 3aMeTuUThb, UTO ReplicaSet Hauu-
HaeT Mpolecc yCTpaHeHUsS OAHOTO U3 TIOMOB.
BaskHO OTMETUTD, UTO He CYIIeCTBYeT KaKUX-I1M00
rapaHTuit OTHOCUTEIbHO TOTO, KaKOi MMEeHHO MO/,
oymet BeIOpaH ReplicaSet myst yoaneHms.

6. TopM30HTa/IbHOE MacIITabMpoOBaHMe ITOIOB

OpHoit us3 KJIIOUeBbIX BO3MOKHOCTeN
ReplicaSet B Kubernetes sIBjisseTcsI TOpM30HTATb-
HOe MaciuTabupoBaHue 1ooB. ReplicaSet mo3Bo-
JISIET aBTOMAaTUYECKM MacIITabupoBaTh KOJMUYE-
CTBO DeIUIMK TOJO0B B 3aBMCUMOCTHU OT TeKylleii
HarpysKu 1 Tpe6oBaHMI MIPUIOKEHMSI. ITO ITO3BO-
JIsIeT TMOKO 1 9(PGEKTUBHO MUCIIOIb30BaTh PECYPChHI
Kjactepa ¥ obecreunBaTh ONTUMAIbHYIO TTPOU3-
BOJIUTEIbHOCTb.

[lpy TOPU3OHTAILHOM  MAaCIITAOMPOBAHUM
ReplicaSet MOHMTOPUT METPUKM ¥ HATPYy3Ky Ha
roasl. Eciu TpebyeTcsl yBeMMUMTh MaciiTab, TO
aBTOMAaTUUeCKM CO3[AI0TCS HOBble PeIyIMKU TI0-
OB Ha OCHOBe 3aMaHHOro ma6ioHa. Eciu ke
Harpyska CHVSKaeTcs Wi TpebyeTcsl YMeHbIINTh

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

HorrycTum, MbI pelliaemM M3MeHUTb MEeTKY TaH-
HOTO Mojia ¢ "nginx" Ha "nginx2".

IMocne storo Mbl Habawogaem, uTo ReplicaSet
MHUIIMMPYET CO3aHue HOBOTO MOja, B TO BpeMs
KaK Halll M3MEeHEHHBIN O, MPOAo/DKaeT PYHKIIM-
OHUPOBATh:

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

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

MacITad, JUIIHME PeIUIMKY ITOA0B aBTOMaTuye-
CKU YIAISIOTCS.

Kak MbI BUAeaM B IpUMepax Koja Bbllle Mac-
mTabupoBaHye ITOOB OCYIECTBIISIETCS ITyTEM MU3-
MeHeHMsl 3HaueHMs MapameTpa replicas B MaHu-
tdecte ReplicaSet. [Ipu yBenuMueHMM 3HAYEHUS
replicas Kubernetes aBToMaTuueckyu CO3JaeT HO-
Bble pEIUIMKM IIOAOB B COOTBETCTBUM C 3aJaH-
HBIMM HaCTpOViKaMMu 11a6yioHa. [1py yMeHbIIeHUNU
3HaueHus replicas Kubernetes aBTOMaTMuecKku
yaaaseT JUIIHMEe PeIUIMKA TTO0B.

KonnuecTBo perumk, CeJIeKTOp U Jaske mabaoH
Iofia MOTYT OBbITh M3MeHeHbI B JIo60e Bpems. Ho
M3MeHeHMs abIoHa HMKAK He TTOBIUSIOT Ha yKe
paboTaloliye Mmoabl, a BAKSIeT TOJIbKO Ha HOBBIE
MOfbI, co3IaBaeMbie 3TuM ReplicaSet. IsmeHeHne
ceJIeKTopa MPUBOAUT K BBIMAAEHUIO CYLIEeCTBYIO-
VX ITOJ0B 13 o61acTy AelicTBus ReplicaSet, v oH
repecTaeT O HUX 3a00TUTHCS.

I'MbKoe M aBTOMATUUECKOE TOPU3OHTAIbHOE
MaciuTabMpoBaHMe TOMOB, IIpedoCTaBsIeMoe
ReplicaSet, sBisteTcss OmHOI M3 KIIOYEBBIX
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dbyukunonanpHocTeir Kubernetes, Koropast mos-
BosisieT 3G (PEeKTUBHO MacCIITabMpOBaTh U YIIpaB-
JIATH TIPUJIOKEHUSIMU B pacIipefie/IeHHbIX Cpefax C
M3MEeHYMBOV Harpy3Koii.

7. TlpobnemMaTuka ¥ OrpaHMuYeHUs] OOBEKTa
ReplicaSet B Kubernetes

HecmoTpst Ha 3HaunMTe/lbHbIE (YHKI[MOHAIb-
HbIe BO3MOKHOCTY, KOTOPbIE MTPeqOCTaBIISIET 00'b-
ekT ReplicaSet B Kubernetes, ecTsb psizi mpob6iem u
OTpaHMYEHUI, C KOTOPBIMY CTOUT O3HAKOMMUTHCS
rpu paboTe C ITUM 0OBEKTOM.

OnmHOKpaTHOCTH ornepauuii: ReplicaSet peanu-
3yeT orepauyy CO3TAHMS, MACIITAOMPOBAHUS U
yoaJeHus] MOAOB B €IMHCTBEHHBI IUKI. DTO
03HAYaeT, uTo B CJIyyae HapyIIeHus Ipolecca pe-
IUIMKAUMM WIX yOaJeHUs TIOHOB B pe3ysbTare
ommbku, ReplicaSet He OymeT aBTOMAaTUYECKU
VHUIIMMPOBATh TOBTOPHBIE MOIMBITKY BOCCTAHOB-
JeHusi. PerneHue mpo6seM, CBSI3aHHBIX C STUM
TpebyeT PyYHOro BMeIIaTelbCTBA MY IpPUMEHe-
HUS TOIMOJIHUTEIbHBIX MHCTPYMEHTOB, TAKMX KakK
KOHTpoJIIephl cocTostHus (StatefulSet).

3aBUCHMMOCTh OT CEeJIeKTOPOB JIei6/IoB: s
ompefeieHusT TIOA0B, KOTOPbIMM HEOOXOOUMO
yIpaBisiTh, ReplicaSet ucronb3yeT cenekTOpbI
neiiba0B. B ciryuae, eciu J1eit6Ibl OIOB HE COOT-
BETCTBYIOT JeitbiaM, yKa3aHHbIM B CeJIeKTOpe
ReplicaSet, nOpPoOMCXOOUT HECOOTBETCTBUE, U
ReplicaSet mpekpamiaet yrpaBjieHNe TaKUMU I10-
JaMiu. DTO MOXKET MIPUBECTU K cO0SIM B MIpoliecce
perviMKauu ¥ HeCOOTBETCTBUIO (DaKTUUECKOTO U
TpebyeMOoro KoJimuecTBa ImojoB.

OrpaHuyeHust Ipy OOHOBJIEHUM IIAGJIOHOB I10-
IOB: B CJlyuyae HeOOXOAMMOCTU MoAuduKammm
mabyiioHa oA, Hampumep, OGHOBIEHUS] BEpCUU
KOHTelHepa 1y M3MeHeHUsT IPYTUX MapaMeTpoB,
9T MOIVMUKAIIUY He MOBINSIOT Ha y3Ke QYHKIU-
oHupytomye noasl. ReplicaSet npumeHseT 06HOB-
JIEHHBI MA6JIOH TOIBKO PV CO3TaHUM HOBBIX pe-
TITUK TTOI0B. DTO MOKET BbI3BATh HEXKeJIaTeTbHbIE
pasIuumus MeXIy paboTaioliyiMy ¥ HOBBIMM TIO-
JaMMU.

8. 3akmnoueHne

B maHHOIT paboTe ObUIM MCCAedOBaHbI QyHIa-
MEHTaJIbHbIEe TPUHUINUIILI (DYHKIMOHUPOBAHUS U
(yHKI[MOHA/IbHbIE CIIOCOGHOCTHU o6beKTa
ReplicaSet B pamkax Kubernetes. ReplicaSet npep-
crapisieT co60it 3PeKTUBHBI MHCTPYMEHT IS
obecreueHMsT HaIeXKHO 1 aBTOMAaTU3MPOBAHHOI

perviMKaIuMy TOo0B, TapaHTUPYIOMINIT CTaOMIb-
HOCTb U JOCTYITHOCTb ITPUIOKEHUIA.

MpbI TTpoaHaIM3MPOBaIM MeXaHU3MbI, IO Iep-
KMBalollye TpebyemMoe KOMMUECTBO ITOMOB, OCY-
IeCTBIISIIONINE TOPU3OHTAIbHOE MaCIITabMpoBa-
HMe M B3aMMOZENCTBYIOIIME C IPYIMMU OOBEK-
tamu B Kubernetes. Taxoke 6bUT M3yUeH IpOLiECC
cosmanust 1 Momudukaiuu obobekta ReplicaSet
TIpY TOMOIIY MaHUDECTOB.

OIHAKO BasKHO YUECTh OTPAaHNYEHMSI U TTPObIIe-
MaTHKYy, CBSI3aHHYIO ¢ ReplicaSet, Takue Kak 0OiHO-
KpaTHOCTDb OIepalnii ¥ 3aBUCUMOCTDb OT CEJIEKTO-
pOB J1eit6y10B. PaspaboTumkaM ¥ agMUHUCTPATO-
paM peKOMEHAYeTCSl MPOSIBJSITbL OCMOTPUTENb-
HOCTb mpu pabore c¢ ReplicaSet u 1cIonb30BaTh
COOTBETCTBYIOIIVE PENIeHNS Y MHCTPYMEHTHI IJIsI
yCTpaHeHMs BO3HUKAIOIIUX MTPO6IeM.

B 11esiom, ReplicaSet mpepcTasiiseTr co60ii 1eH-
HBIVi MHCTPYMEHT B 3KocucTtemMe Kubernetes, crio-
COOCTBYIOLIMIA CO3TAHNIO U YIIPABIEHNUIO MaCIlTa-
6upyeMbIMM TpWIOKeHUsAMMU. [loHMMaHMe ero
(OYHKUIMOHMPOBAHMS ¥ BO3MOXKHOCTEN CII0CO6-
ctByeT 3¢ HeKTMBHOMY MCITOIb30BaHMIO U YIIPAB-
JIEHUIO TIPOIeCCOM peruIMKalluy MOoJ0B B pacipe-
IeJIEHHBIX Cpeax.
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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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COBEPIIEHCTBOBAHHME VYIIPABJIEHUS ITPUIOXEHUAMU
B KUBERNETES: BO3BMO>XHOCTH U CTPATEI'MA DEPLOYMENT

AHHomauus. B amoii cmamoe ucciedyemcs ucnoJis3o8arue o6sekma Deployment 8 cpede Kubernetes, komo-
pblli uepaem Kauesy posb 8 ynpasieHUU ¥U3HeHHbIM YUKA0M N0008. ABMop 00%s1CHIem KOHYenyuu, Jexcawjue
8 ocHoge Deployment, exknirouas npoyecc dekiapamusHozo 06Hoe8ieHus u cmpamezuu 06HoseHus "RollingUpdate”
u "Recreate’. Hcnonwb3ys hpumepsl, asmop wiiocmpupyem ucnons3osarue Deployment 0Jis1 00HO81eHUS U 803-
epama sepcuii npuoxceHuli, umo obecneuusaem 6€30nNacHOCMy U 2uOKOCMb npoyecca 06Ho8aeHUs. Ima paboma
2611eMCcsl YeHHbIM UCMOUHUKOM 3HAHULL 071 pazpabomuuxos u admMuHucmpamopos, pabomarwujux ¢ Kubernetes,
U MOXCem CIIy#Umov pyKo8oocmeom 015 3¢ hekmusHozo ynpasieHus nodamu u ux 06Ho8IeHUEM 8 Klacmepe.

Kmioueevie cnoea: Kubernetes, Deployment, nod, 00HO8JieHUE NPUNOXCEHUL, Ccmpamezuu O0OHOB8/EHUS,
RollingUpdate, Recreate, omkam 00HO81eHULI, UCIMOPUsT PA36epMbl6aHlsl, yNPASJEHUE HUSHEHHBIM YUKIOM NO-

008, dexapamusHoe o0Hos eHUe, 00Kep, 06pa3bl KOHMeLiHepos.

1. BBepenne

KoHTeliHepu3alMs 1 OpKecTpalys KOHTeliHe-
POB CTa/IM CTaHAAPTaMM B COBPEMEHHBIX pacIpe-
IeJeHHbIX cucTeMax. Kubernetes, B KauecTBe -
Iepa B 3TOi 06yacTy, MpemoCTaBjsieT MIVPOKMI
CIIeKTP BO3MOXKHOCTEI JIJIs YIIpaBJeHusl, pa3Bep-
THIBAHMS ¥ MAacCIITabMpPOBAHMUSI KOHTETHEepPU30-
BaHHBIX TIPWIOKEHMIA.

Llesb — meTabHO UCCAeO0BATh OAMH U3 KITIoUe-
BbIX KOMIIOHeHTOB Kubernetes — o6bekT Deploy-
ment. O6bekT Deployment mpegHasHaueH IS me-
KJIapaTMBHOIO OOHOBJIEHMSI ¥ MacCIITaOVPOBAHUS
TIPUJIOKEHMI, a TakKe IS oaaepsKaHusT 3I0PO-
BbSI IIPUJIOKEHUST I OOHOBJIEHUIA.

C npumeHenmem Deployment, pa3spaGoTUMKM 1
CUCTEMHbBIE AIMUHUCTPATOPBI IOTYUAIOT BO3MOXK-
HOCTb OGHOBJISIT IPWJIOKEHMSI 6€3 IMPOCTOsI, OCTa-
HaB/MBas crapbie Pod'sl M co3/1aBast HOBbIE B aB-
TOMAaTU3MPOBAHHOM M KOHTPOJMPYEMOM IIPO-
mecce. MccenoBaHue TakKe IMOCBSIIEHO M3yye-
HUIO Pa3/IMYHbIX CTpATeruii 0OHOBIEHMS, TIpeia-
raembix Kubernetes, 1 onpeesieHuI0 CUTYaluii, B
KOTOPBIX KaKIast U3 HUX SIBJISIETCS HauboJiee oI -
XOJsIIIIen.

Takoe MOHMMaHMe U yMeHMe NMpuMeHsSTh De-
ployment B Kubernetes siBisieTcst K/I0UeBbIM IS
yCrenrHoro 1 3 (GeKTUBHOTO YIIpaBaeHNSs ITPUIIO-
SKEHVMSIMU B TIPOM3BOICTBEHHOI Cpefie.

2. O6bekT Deployment B Kubernetes: O630p u
OCHOBHbI€E ITPUHIIMIIBI PAGOTEI
O6mbekT Deployment B Kubernetes mpencras-
JisieT cob0il pecypc, KOTOPBIN YIIpaBJIseT MMpolec-
COM pa3BepThIBAHUS ¥ OOGHOBJIEHMS TPUIOKEHMIA,
Jesasi 3TOT Tpoliecc 6osiee TpeCKasyeMbIM U
KOHTpO/IMpyeMbiM. Deployment KoopaMHMUpYeT
cosmaHue u Mmoaudukanuio ReplicaSets, mogmHo-
skectB Pod'oB, KOoTOpble ob6ecreunBaioT OTKAa30-
YCTOMYMBOCTb M MAacCIITaOMPyeMOCThb TIPUJIOKe-
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

Omnucanne Deployment BKIIOUaeT B ceOs crie-
uuduKaIMK, TaKue Kak CeJIeKTOPbl METOK, KOJIU-
YeCTBO PeIUIMK U I1ab0HbI AJ1s co3manus Pod'os.
OTO MO3BOJISET ONPEeNeInThb, Kakue Pod'bl TOIKHBI
OBITh CO3TAHbI ¥ KaK OHY TOJKHBI PYHKIVIOHUPO-
BaTh B paMKaxX MpuaokeHus. Jlormueckast CTPyK-
Typa 06beKTOB ITOKa3aHa Ha PUCYHKe.

Takke paccMaTpUBAETCsS TMPOIECC CO3MaHUS
Deployment, BKIOYasi MCIIONb30BaHME IIapa-
MeTpa --record, KOTOPbI J0OaB/ISIET UCTOPUIO U3-
MmeHeHMi1 Deployment, 4To ympoiaeT rpoliecc oT-
CJIEeSKMBAHMUS U YIIPABIEHUS BEPCUSIMU TIPUIONKE-
HUSL.

BaskHbIM acriekToM paboTel ¢ Deployment sB-
JITeTCSl TIOHMMAaHMe CTaTyca pa3sBepThIBAHMS, a
TaKKe CIToco60B MPOCMOTpPA ¥ aHAIN3a ITOTO CTa-
Tyca. M3yualoTcsl pasiauuyHble KoMmaHAbl kubectl,
KOTOpbIe TIO3BOJISIIOT TIOJb30BATESIM IOTYYUTh
mHpopMaIuio o cocrossuuy Deployment, BKirouast
MIPOCMOTP TeKymux Deployment'oB 1 ux craTyca,
a Takke MPOCMOTP UCTOPUM Pa3BEPThIBAHMSI.

3. AHa/mu3 cTpaTeruii OGHOBJIEHUS TIPUIOKE-
HMt B KOHTEKCTe 00bekTa Deployment

[IpearnoaokuM, YTO Y HAC €CTh MPUJIOKEHME
Bepcuy 1.0. MbI OOHOBJISIEM BEPCUIO ITPUIOKEHUS
no 2.0, cobupaem moKep 06pa3s u 3arpy’kaem 3TOT
obpas B mokep peructpu. Temepb HaM HYKHO 00-
HOBUTh BCe ITOMbI HAIIEro MPUIOKEHMUS B Kia-
crepe, 4TOOBI OHM MCIIONb30Baau o6pas 2.0. T.k.
Mbl HE MOXEM M3MEHNUTh 00pa3 TEeKyIlero Iopa
TI0CJIe ero CO3JJaHMsI, HaM HY)KHO YIaJIUTh BCe CTa-
pblIe TTOABI MTPUIOKEHMS U 3aITyCTUTh HOBBIE.

REPLICA

SET

Puc.

REPLICA
SET

POD POD POD

TyT y Hac ecThb 3 criocoba:

1. CHavana ypanuTb BCe CYLIECTBYIOIIME
TMTO/IbI, @ 3aTE€M 3aIyCTUTDh HOBBIE

2. 3amycTUTb HOBBIE U, KaK TOJIbKO OHM 3aIy-
CTSTCS, YOAIUTD CTaphle.

3. Unm geiicTBOBaTh MOITANHO: €C/IM Yy HAC
HECKOJIbKO PeIIMK OJHOIO IT0Aa, TO MOKHO JIO-
0aBJISITh IO OMHOMY HOBOMY U YIAJISITh TIO OTHOMY
CTapoMy.

B repBom ciryyae 6ymeT mayHTaiM, T.K. ITPOJi-
IeT HEeKOTOpoe BpeMsI MEXIY BKIUeHMEeM CTa-
PBIX TIOZIOB ¥ 3aITyCKOM HOBBIX. B cityuasx 2 u 3 6y-
IyT KaKoe-TO BpeMs 3aITyleHbl 2 BepCUM ITPUIIO-
SKEHMSI, UYTO B HEKOTOPBIX CIyYasiXx MOXKET MMEThb
HeraTMBHble TMOCAeACTBMA. Hampumep, moTomy
YTO BTOpAst BEPCHSI MOKET HAKaThIBATh MUTPAIAN
B 6a3y JaHHBIX, KOTOPbIe HECOBMECTVMABI C IIEPBOIL
Bepcueri.

3mech JIOTMYHO OyIeT MUCIOIb30BaTh Rep-
licaSet. B craTbe “PeruiMkanys ¥ aBTOMaTU4YECKOE
macirTabupoBanye B Kubernetes ¢ momoinbio 06b-
ekTa ReplicaSet” mogpo6HO pacCMOTPEHO IIpUMe-
HeHMe 3TOro 00beKTa.

PaccMOTpMM clieHapuit, B KOTOPOM Hallie Ipu-
JIO)KeHMe, M3HAuaJbHO MMemwllee Bepcuio 1.0,
roaBepraeTcst 06HOBIeHMIO 10 Bepcum 2.0. B aTom
KOHTEKCTe IIpoIlecc OOHOBIEHMSI BKIIOUAET B ce6st
cocrapiieHne Docker o6pasa 1 mocaeayIoIyi ero
3arpys3Kky B Docker peructpu. B KOHEUYHOM UTOTe,
11eJIb COCTOUT B OGHOBJIEHMM BCEX MOMOB IMPUJIO-
SKeHMSI B K/lacTepe, Tak YTOObI OHM UCITIOIb30Ba/IN
o6pas Bepcuu 2.0. B cuiy HemepeMeHHOCTU 06-
pasa moja Mocjae ero cosmaHusl, OGHOBJIEHMUE
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IOJ0B TpeOyeT yOajJeHus] BCeX CYIIECTBYIOIINX
TIO/IOB ¥ 3aITyCKa HOBBIX.

B JaHHOM KOHTEKCTe Mbl MOXEM BBbIIEIUTh
TPU CTpATErUy OOHOBJIEHUS TTOIOB:

1. VpanuTb Bce CylleCTBYIOIIME TOMbI, a 3a-
TeM 3aITyCTUTh HOBBIE.

2. 3amyCcTUTh HOBbIE MOAbI U, TI0 UX aKTUBA-
1Y, YIAIUTD CYIIeCTBYIOIINE.

3. PeamusoBaTh II03TallHOe OOHOBJIEHME:
TIpY HaJIUUMUM HECKOJIbKUX PeruviMK OJHOIO Toja,
MOKHO ITOC/IeIOBATeIbHO T00aBISTh HOBbIE ITOIbI
U YIOAJIATh CTaphble.

[lepBast cTpaTrerusi HeM36GEKHO IPUBOAUT K
BpeMEeHHOMY IIPOCTOI0 (JayHTaiM), MOCKOJIbKY
Tpoliecc MepekJIoueHns] MeKIy CTapbiMU U HO-
BBIMM MOJIaMM TpebyeT BpeMeHu. Bropast 1 TpeTbst
CTpaTerny MoApasyMeBalT MapasuiesibHoe (QyHK-
[IMOHMPOBAaHME IBYX BEPCUT TPUIOKEHNS B Teve-
HMe ompefieJIeHHOTO TPOMEXKYTKa BpeMeHU, UTO
MOXeT MMeTh OTpHullaTejbHble ITOCIENCTBUSI B
oIpeJieJIeHHbIX YCIOBUSIX. B UuacTHOCTH, eciii BTO-
past Bepcus IPUJIOKEHMSI BKITIOUAeT B ce0s1 MuUrpa-
uuy B 6a3y JaHHBIX, HECOBMECTMMbIE C TEPBOI
Bepcueit.

B 9T0JT cuTyaly BO3MOXKHO IIpMMeHeHye 06b-
ekTa ReplicaSet, BOmpocs!l MCITOTb30BaHUS KOTO-
pOro moAgpo6HO U3JOKEHbI B CTaThe "PerimMKaius
M aBTOMaTHYecKoe macmrtabupoBaHue B Kuber-
netes ¢ momoIibio o6bekTa ReplicaSet".

[Ipumep crienypuKammn:

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 nipencraBiieHHOI Bbllle crielrudukanm Rep-
licaSet BugHO, 4TO MMeeTcs 1Ia6JIOH I101a C Ha3Ba-
HueM 'app' u Docker o6pasom 'app:v1.0'. s 06-
HOBJIEHMS TTOJOB IO HOBOJ BEPCUM MOXKHO BPYY-
HYI0 M3MeHUTh 00pa3 Ha 'v2.0'. OpmHako, yxke
dyukuuonupylomue mnonsl ReplicaSet momudu-
IMpoBaTh He OymeT, a HOBBI IIAOJIOH

MIPUMEHSIETCS] UCKJTIOUUTEIbHO K HOBBIM ITofam. B
IaHHOM CUTyallM OCTAETCS OJHA BO3MOXKHOCTD:
UIeHTU(PUIMPOBATH MOObI CO CTAPOil BepCuein u
ITOCJIeIOBATENbHO VX YIAISITh.

B atom ciryuae ReplicaSet (RS) 6ymeT reHepu-
pOBaTh HOBBIE TTOJIbI HA OCHOBE HOBOTO 11a6/I0HA C
HOBOI1 Bepcueii. AJIbTEpHATUBHO, €CJIM MPUIOXKe-
HIe He MOIIepPKMBAeT COBMECTHYIO paboTy JBYX
BepCHii, MOKHO YAQJIUTh BCE CTapble MOIbI U I0-
SKIAThCS CO3/IaHMsI HOBbIX. OJIHAKO, 3TOT IOAXO],
MIPMBOIUT K BPEMEHHOMY IIPOCTOI0. Bosee ruo-
KUM pellleH/eM SIBJISIETCS CcOo3aaHue HOBoro RS ¢
HOBBIM IIa6JI0HOM I10/1a, TTO3BOJISIST MHAMMUYECKY
peryiupoBaTh 3HaueHue mapamerpa Treplicas' B
HOBOM M cTapoM RS. HecmoTpst Ha cBoio 3ddex-
TUBHOCTb, JAHHAsI CTpaTerus TpebyeT 3HAUUTETh-
HBIX PYYHBIX BMEIATEIbCTB.

PellleHMe TAHHOI MPOO6JIeMaTUKM MpeajiaraeT
06bekT Deployment — KOHCTPYKIMS, TpegHa3Ha-
yeHHas ISl TEeKJIapaTUBHOTO pa3BepTbIBAHUSI U
OGHOBJIEHMS TIPUIOKEHU, UTO SIBJISIETCST abTep-
HaTUBOI IpsSiMOMY B3aumopeiicTBuio ¢ ReplicaSet.
Deployment siBisieTcsl 06b€KTOM, KOOPIUHUPYIO-
MM CO3JaHue ¥ MOAUGUKAINIO TBYX 06BHEKTOB
ReplicaSet B mpoiiecce 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

BasoBoe omcanne Deployment oueHb ITOX0ke
Ha omnucaHue ReplicaSet. OHO Takske COCTOUT U3
ceJIeKTopa JIeii6JIOB, KOJIMYeCTBa PeIUIUK U I1ab-
JIOHa GyIyIIero nojaa.

Cospmanum Deployment ucIionb3ysi omucaHue
13 mpuMepa crenuduKaiu BhIIle.

#kubectl create -f deployment.yaml

IMocmoTpeTh cymecTByiomye Deployment B
KJIacTepe MOKHO C TOMOIIbI0 KoMaHmbl 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
Lindpsl 3/3 03HAUAOT YTO paboTaloT BCe 3 pe- Deployment “nginx-deployment” successfully
TTMKY, KOTOpbIe GbIIM YKa3aHbI B CITeNVUKAIIIN rolled out
JemnJjoiiMeHTa. Ecnu Deployment co3paet RS, uX MOXHO mo-
V¥ kubectl Taxcke ecTs KomMaHza rollout, ¢ momo- CMOTpETb:

IIbI0 KOTOPOJ MOKHO IIOCMOTPETD CTATYC AEIUION:

#kubectl rollout status deployment nginx-de-
ployment

NAME DESIRED
Nginx-deployment-66b6c48dd5 3

Bo3HuKaeT BOIIPOC: MOYeMy B CITMCKe IIpe/-
cTaBjeH ToiabKo oauH ReplicaSet? OTBet KpoeTcst
B TOM, UTO MPUJIOKEHME TIOKA He ITPOILIO OOHOB-
JeHue, M naHHbI ReplicaSet HeobxoguMm mjis 3a-
ITyCcKa HAIllMX ITOJ0B.

O6paTuTe BHMMaHMe, YTO MM Harrero Repli-
caSet cocrout u3 umeHu Deployment 1 HeKoTO-
POTO YMCIOBOTO 3HaueHMs. [lTaHHOe YMCIIo Tpe-
CTaBJIsIeT CO00I X3II-3HaUYeHMe 1ab/JI0Ha Iofa B
omnucanuy Deployment. Takoii mogxon 0COSHAHHO
MIPUMEHSIETCSI, TOCKOJIbKY MCIIONMb30BaHMe X3IIa
mabsoHa mo3BossieT 00bekTy Deployment wc-
I10JIb30BaTh TOT JKe camblif ReplicaSet, eciu mia6-
JIOH TIO[la ¥ COOTBETCTBEHHO €ro X3II OCTAIOTCS
HEeV3MEeHHbBIMMU.

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 O6HOBIEHME C TTIOCTEIIEHHO 3aMeHO
(RollingUpdate)

IaHHasi cTpaTerusi mpemycMaTpuBaeT MHKpe-
MeHTHOe 0GHOBJIeHMe MOa0B. Eciin y HaC mpucyT-
CTBYIOT MHOXeCTBEHHbIE PeIIMKU OJJHOTO U TOTO
’Ke TI0Ja, Mbl B COCTOSIHUM [06AaBISITh HOBbIE pe-
TIMKY C OOGHOBJIEHHO? Bepcueit o 0IHOI, aHaIo-
TMYHO YOAISIS CTapble PeIUIMKKU. DTa MEeTOIMKa

#kubectl get replicaset

CURRENT READY AGE

3 3 7m34s

Temnepsb, Toce OBIaJEeHNUSI CO3aHNEM 00BEK-
ToB Deployment, MOXXHO MepexXoIUTh K paCcCMOT-
PEHMIO TIpoIecca OOGHOBIEHMSI HAIIIETO MPUIOXKE-
HUS C TOMOIIBIO JAHHOTO MHCTPYMEHTA. B ocHOBe
CBOeli OOGHOBJIEHME MPWIOKEHUS IPU IOMOIIU
Deployment mpencTaBiisieT cob60ii IIPOCTYIO0 Ore-
panuio, TpeOGYIOIIYI0 JINIIh HEKOTOPhIX M3MeHe-
HUIT B Ia6JI0He TTo/1a.

3.1 Omnucanme crpareruit OGHOBIEHMUS:
RollingUpdate u Recreate

OpHako BO3HMKAaeT BOIMPOC: KAKUM MeXaHW3-
MoM Deployment 6yneT 0OHOB/ISTb HAIIM TTOABI?
[I71s1 BBITIOJTHEHUS 3TOM 3a/1auM MbI pacrojiaraemMm
IByMs cTpaterusmu obHosieHus - RollingUpdate
u Recreate.

IpuMepsI cTpaTeruii:

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

MUHUMU3UPYET PUCK ITPOCTOS, TTIOCKOIbKY B JIIO-
00Ji MTPOMEXKYTOK BpeMeHM XOTS Obl OOVH IIOf,
MPWIOKEHUSI TIPONODKAeT (YHKIMOHMPOBATD.
BakHbpIM 3aMeuaHyeM SIBJISIETCS TO, UTO BO BpeMs
OGHOBJIEHMSI MOTYT OJHOBPEMEHHO (YHKIIVOHMU-
pOBaTh IMOJbl PA3IMYHbIX BEPCUIL, UTO MOKET BbI-
3BaTh MPO6IEMbBI COBMECTUMOCTH.
3.1.2 TlonHoe nepecosnanue (Recreate)
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AnpTepHaTUBHBIN TOAXOA, "Recreate”, mpen-
T10JIaTaeT MOJTHOEe YHUUTOKEHME BCeX MO0B MPU-
JIOKEHMSI TIepe[i, JeTyIoeM HOBBIX IOJOB C OGHOB-
JIEHHOJi Bepcueil. JIaHHbI MeTof, IB/iseTcs 6ojee
paguKaJbHBIM M BeEeT K BPeMEHHOMY ITPOCTOIO
MIPWIOXKEHMS, TIOCKOIbKY MEKIY OCTAHOBKOJ CTa-
PBIX IIOJIOB ¥ 3aITyCKOM HOBBIX CYIIECTBYET Bpe-
MEHHOJ MpoMeXyTOK. OmTHAKo, TakKMM 06pa3om
YCTpaHSIeTCS PUCK KOHDIMKTA BEPCHiA, ITOCKOIBKY
TOJbI Pa3JIMYHbIX BEPCUil HUKOTIA He QYHKIIMO-
HUPYIOT COBMECTHO.

BrI60p cTpaTeryu OOHOBJIEHMS OIPEIEISIeTCS
KOHKPETHBIM CJTy4aeM M TpebGOBaHUSIMU K ITPUJIO-
skeHu1o. Ecyiu mepBoouepesHOi 3a7aueii SBisieTcst
TpenoTBpalieHne Jaxke He3HAUMTENbHOTO IIpPO-
cros, To ciaemyeT mnpumeHsTh "RollingUpdate”.
Ecnu xpuTHYeCcKy BasKHO TapaHTUPOBATh, UTO pas-
JIMYHbIE BePCUM TIPUJIOKEHUS] HUKOTIA He pabo-
TalOT COBMECTHO, PEKOMEHAYeTCsI BbIOPaTh
"Recreate”.

B mpencTaBeHHOM BbIllle MIpUMeEpe OTo6pa-
skeHbl crienudukauuy Deployment mist o6eux
crpareruit. [Insa RollingUpdate y Hac ects ABa Ao-
MTOJIHUTEbHBIX ~IapaMeTpa - maxSurge u
maxUnavailable.

maxSurge — OmpepnesnseT, HACKOJbKO IPEBbI-
CUTh yKaszaHHoe B Deployment KojamuecTBO pe-
UMK TOJ0B MOXKHO. IT0 YMOJTYaHMIO MCIIOb3Y-
ercs 3HaueHme 25%. To ecTh, ecii B KOHEUHOM
MUTOTe€ Mbl XOTUM IIOJIYYUTb 4 PEIvIMKA, TO BO
BpeMsl OOHOBJIEHUSI HMKOTIa He OymeT oJHOBpe-
MEHHO 3aITyIeHOo 60oJiee MSITU IK3EMIUISIPOB MOA.
IIpu mepeBoze MPOIEHTHOTO 3HAUYeHMs B abco-
JIIOTHOE YMCJIO OKPYTJIEHME MPOU3BOAUTCS B 6OJTb-
IIyI0 CTOPOHY. BMecTO MpOIleHTHOrO0 3HauyeHUs
MOSKHO yKa3aTbh abCoIIOTHOe. ITOT MapaMeTp, o
CYTH, BhIpaXKaeT Hallly TOTOBHOCTb MHBECTUPOBATh
60JIbIlIe CPELICTB B yBEIMUEHME 3a/1€/ICTBOBAHHBIX
pecypcoB B 0OMeH Ha TOBbIIEHME CKOPOCTY pas3-
BEpPTHIBAHMS.

maxUnavailable — OmpegenseT, CKOJbKO K-
3eMIUISIPOB T10Jla MOKeT OBITh HEeJOCTYITHO BO
BpeMs Ipoliecca 06HOBIeHNs. [1o yMOTYaHWUIO 9TO
3HaueHue Takke cocrasiser 25%. Eciau sampamin-
BaeMoOe KOJIMYECTBO PEIUIMK PAaBHO YEThIPEM U
IPOIIEHTHOEe 3HaueHue paBHO 25%, TO TOJIBKO
OIIMH IIof, MOXKeT ObITh HemocTyIleH. Kak u B ci1y-
yae ¢ maxSurge, BMECTO MPOIEHTHOTO 3HAUEHMS
MOSKHO yKa3aTb abCoMOTHOEe. ITOT MapamMeTp, 1o

CyTHU, BBIPaKAeT HAIy YCTOWUYMBOCTb K BO3MOX-
HOJi HeJjocTave MOA0B MPU HarpysKe.

4. 3akyoueHue

B xome Hariero o6CykIeHNs] Mbl TTPOCIEIVIIN,
Kak Kubernetes ¢ ero o6bekrom Deployment 06-
JIeryaeT ITPOIeCcC YIIpaBaeHUs MPUIOKEHUSIMU U
UX OOHOBJIIEHUSIMM. BO3MOKHOCTb [eKIapaTyB-
HOT'O OIMMCAaHUS COCTOSTHUS IIPUJIOKEHMSI, aBTOMa-
TUYECKOe YIIpaB/ieHue IoJaMy U CIOCOGHOCTH
OBICTPO U 6e30MacHO OTKAThIBATh M3MEHEHUS Je-
natoT Deployment K/TF0Uue€BbIM MHCTPYMEHTOM [IJIST
pa3paboTUMKOB.

B 3TOM KOHTEKCTe MbI YBUAEIN, KAK MOXKHO 00-
HOBUTbB npuiioxkenue B Kubernetes, o6¢cyauB cTpa-
TErmu ¥ MOOXOAbl K OOHOBJIEHMIO BEPCUIl ITPUJIO-
skeHuii. Oco3HaBasi OTEHIMAIbHbIE TTPOOIEMBI C
COBMECTMMOCTBIO MEKAY PA3TIMUYHBIMU BEPCUSIMU
TIPUIOKEHUH, BaXKHO TIIATETbHO IUIAaHMPOBATh U
YIPaBISATb STUM IIPOIECCOM.

B menom, sddekTuBHOE WCIOJb30BaHNE
Deployment B Kubernetes momoraeTr obecreumTb
I'MOKOCTh, MACIITAOMPYEMOCTb U YCTONYMBOCTD
MIPUJIOKEHUH, YTO JeaeT ero MOUIHbBIM MHCTPY-
MEHTOM B pyKax pa3paboTUMKOB.
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APXUTEKTYPA, CTPOUTEJIBCTBO

T'OHYAPOB Unbst AHApeeBUY
CTYIOEeHT, BOpOHEeKCKMI TOCYAapCTBEHHbIM TEXHUUECKMI YHUBEPCUTET,
Poccus, r. BopoHesk

HayuHulli pykosodumens — kaHoudam rpuduueckux Hayk, douenm Illununosa HMpurHa AnekceesHa

OCOBEHHOCTUY CTPOUTEJILHON TEXHUYECKO¥ 3KCIEPTU3LI 110
YCTAHOBJIEHVIO KAYECTBA BbIIIO/IHEHHBIX IITYKATYPHbBIX PABOT

AHHOmMauus. B cmamee paccmampusaiomcst 0C00eHHOCMU U IManst NPosedeHUs. IKCNepmHbIX UCCIe008AHUL
npu onpedeneHuU Kauecmed 8bINOJHEHHbIX WMYKAMYPHbIX pabom. AKmyaibHOCms pabomot 00yCi081eHd Hezd-
mueHoti meHoeHyuell nadeHus Kauecmeaa 8bsIN0JIHIEeMbIX 0MOeI0UHbIX pabom.

Kntouessle cnosea: BHYMPEHHAA omaeﬂka, ycmpoﬂcmso 0mMOenoUHbIX I’lOKpblmUlj CmeH, mexHoJio2usl wmyka-

MypHbix pabom, IKchepmHoe Ucciedo8aHue.

3a0aua: OmnpeneneHne Ka4ecTBa BhIMOJTHEHHbBIX
OT[IEJIOYHBIX PaboT BO BHYTPEHHUX IOMeIle-
HUSIX 3TaHUIA.

OmTykaTypuMBaHMe CT€H — 9TO OOMH U3 BaXK-
HBIX 3TAIIOB OTHEIKM IToMelieHus. KauecTBo 1mTy-
KaTypKM BAMSIET HA BHEIIHMIT BUJ, MPOYHOCTb U
IOJITOBEYHOCTD CTEH.

[Ipu OGHOBIEHUM CTapbIX CTEH WIM OTHEJIKe
HOBBIX CTEH IITYKATYPHOM CMeChI0 BaXKHO CJIEAUTh
3a KaueCTBOM BBITIOJIHSIEMbIX PabOT, UTOOBI ITOJTY-
YUTb POBHYIO MIOBEPXHOCTh 6€3 BbIPE30B, TPEUIMH
U 1mepoxoBaTocTeii. OTaem0uHbIe IIOKPBITHSI BEP-
TUKAJIbHbIX OTPAKAAIOIINX KOHCTPYKIINIT BO BHYT-
PEHHMX TIOMEIIeHUIX 3HAHMII YacTO SIBJISIOTCS
06bEeKTOM BO3HMKHOBEHMUS CIIOPOB, TaK KaK He
BCerJa KOMIAHMM 3aCTPOMIIMUKA U CHeIlMaTu3u-
PYIOIIMECS] Ha OTe/Ke JIIoAM J06pOCOBECTHO BBI-
TIOJTHAIOT CBOIO pabory. KauecTBo paboT MOKeT
ObITb IIPOBEPEHO C IIOMOIIbIO BU3YaJTbHOIO
OCMOTpA ¥ C IIpMMeHEeHNEeM TeXHUUeCKUX Mpubo-
POB IIpU HEOOXOIUMOCTH.

Haun6osiee mpocThIM CIIOCOGOM ITPOBEPKM LITY-
KaTyPKU SIBJSIETCSI BU3YAJIbHBIN OCMOTP, KOTOPBIA
OCYILECTBJISIETCS CHEeIMaTMCTOM-3KcrepToM. OH
IOJIKEH MCC/IeIoBaTh BeCh YUaCTOK CTEHBI, YTOOBI
MPOBEPUTh HaAMuMe TpPelluH, HEePOBHOCTEN U
Ipyrux medeKToB.

VIbTpa3sByKOBbIE MUKPOMETPBI MCITOIb3YIOTCS
IJIS1 OoIpeneneHuss TONMIIVHBI ¥ OJHOPOIHOCTU
MITYKaTypku. OHM  TO3BOJSIOT  OINpPemeIuTh

IIJIOTHOCTb MaTepuasa u TOJIIMHBI CJIOeB, YTO MO-
SKeT ITOMOYb OOHAPYKUTh CKPBIThIE Me(EeKThI.

Mcnonb30BaHMe CHENMaIbHBIX KPacoK s
MPOBEPKM KadyecTBa MITYKATYPKU — STO OOUH U3
caMbIX TIOMYJISIPHBIX MeTom0B. Kpacka HaHOCUTCS
Ha MOBEPXHOCTh CTEHBI, a 3aTeéM C ITIOMOIIbIO MH-
(dbpakpacHbIX JIyyeil aHaIM3UPYeTCsl, HACKOJIbKO
pPaBHOMEPHO pacripefiesieHa MTyKaTypKa.

IMpoBemeHMe SKCIEPTU3bI INTYKATypKM Ha
CTeHe IIOMOKET OIIPeIe/IUTh Hamuuye AedeKToB, a
TaKoKe BBISIBUTD MX IPUYMHBI. B CBOIO ouepens 3To
MTO3BOJIAT MIPUHATb MepbI IJIs1 YCTpaHeHUs Hemo-
CTATKOB, YJIYUIIeHUs KauecTBa U [OJITOBEYHOCTU
CTEH.

HeiicTBUS 9KCIIepTa IPU IPOBEAEHUM UCCIIe-
JIOBaHMIT MMEIOT OTpPeeIEHHYI0 TI0C/IeIOBATEb-
HOCTb:

1. UsyueHme MaTepuasoB TPaKIaHCKOTO
VIV YTOJIOBHOTO [ieJia, MMEIOUIMX OTHOIIeHUEe K
MpeaMeTy SKCIIePTHBIX MccaenoBaHmii. OCHOBHAS
1[eTb U3YYEeHUs] MaTepPUaoB Jiejla — 3TO, Mpex/e
BCEro, YCTAHOBJIEHME IIOJHOTHI MCXOIHBIX IaH-
HBIX, HEOOXOIMMBIX [IJIS1 IPOBEAEHUST UCCIIeN0Ba-
HMI, @ B KOHEUHOM MTOTe — [IJISl a4y OTBeTa Ha
MTOCTaBJIEHHbIE TIepef, SKCIIEPTOM BOMIPOCHI. TTos-
HOTY MCXOJHBIX TaHHBIX B 3TOI YacTu obecrieun-
BaeT HaJIMUMe CJIeQYIOIMX JOKYMEHTOB: JOTOBOP-
Has JOKyMeHTalus (IoroBOp Moapsiga 6o Aoro-
BOp MHOJ (pOpMBI Ha TPOU3BOACTBO pPaboT); KOM-
IJIEKT [POEKTHOM [TOKyMEHTAllMM; KOMILIEKT
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MCIOJHUTENBbHO JOKYyMeHTalu, TiepejaBaeMblii
MOAPSIAHONM  opraHusauueii l'ocymapCTBeHHOM
MIPUEMOYHO KOMUCCUM TIPU cIaue 00beKTa B 9KC-
IUTyaTaluio; TEXHUYECKMe YCIOBUS U PeKOMeH/1a-
MU TIPOU3BOOUTENS MaTepuaaoB, UCIIOAb30BaH-
HBIX TIPU MPOM3BOACTBE paboT. IIpM OTCYTCTBUM
YKa3aHHbBIX AOKYMEHTOB (YaCTUYHO WM TTOHO-
CThIO) B YCTAHOBJIEHHOM MOPSIJIKE CAelyeT Harpa-
BUTb B CyJl XOJATaiiCTBO 006 MX IPemOCTaBIeHUN
9KCIIePTY.

2. OpraHmsauus 3KCIIepPTHOTO OCMOTpa CBSI-
3aHa, Mpexae BCEero, C BBIMOJHEHUEM AeCTBUIA,
HampaB/JIeHHbIX Ha ob0ecreveHue IOCTYIA 9KC-
repTa Ha 0O'bEKT MCCIeIO0BaHMS U, IO BO3MOYKHO-
CTU, IPUCYTCTBUSI BCEX CTOPOH TI0 ey IpU Mpo-
BeleHMM HaTypHBbIX MCCAeNOBaHUI, [JisI 4Yero

9KCIIePT U3BeIIaeT OpraH, Ha3HAUMBIINI SKCIIep-
TU3Y, ¥ CTOPOHBI T10 JejTy O JaTe ¥ BpeMeHU Ipo-
BeIeHUSI SKCIEPTHOIO OCMOTpAa. IKCIIEPTHbIN
OCMOTp HaUMHAETCS IIPeIBaPUTEIbHOIO UCCIeN0-
BaHUsI, LIeJIbI0 KOTOPOTO SIBJISIETCSI YCTAaHOBJIEHYE
Ha/IMUMs M MECTOIIOJIOKEHMST UCC/IeTyeMOro 00b-
eKTa, Heo6XO0IMMOro [/ OTBeTa Ha BOIPOCHI, I10-
CTaBJIeHHbIE TIepe]] SKCIIepToM. [lajee SKCIIepTOM
BBITIOJIHSIIOTCS HEOOXOAMMbIE 3aMePhI Y (DUKCALIVASI
(hakTHUECKOTO COCTOSTHMUSI MCCIeTyeMOTO KOH-
CTPYKTUBHOTO 3JIEMEHTA C IeTbI0 YCTAaHOBIEHUS
COOTBETCTBMS TPe6OBaHUSIM HOPMATUBHO-TEXHU-
4eCcKoil TOKyMeHTaluuu. B maHHOV cTaTbe NMPUBO-
IUTCS TIpUMep HeGOJbIIOTO UCCAeA0BAHMS OIITY-
KaTypeHHOJi CTeHbl BHYTPEHHETO ITOMENeHMS K-
JIOTO 3/1aHMSI B T. BopoHexk.

B mpuBegEHHOM B MpuMep CIydae Habioma-
I0TCSI TaKye JedeKThl: [T0sIBJIeHMe YCal0UHbIX Tpe-
IIVH U CIebI OT pab04YNX MHCTPYMEHTOB.

Bo3MOsKHbIE IPUUMHBI IPOSIBIAEHNS : TPUMEHSI-
JIUCh XUPHBIE PacTBOPHbIE CMecCH, IIOX0e Iepe-
MeIllMBaHMe PacTBOPA, GBICTPOE BHICHIXAHME CJIOS
HITYKaTypKy, OIUTyKaTypMBaHMe B OOMH CJIOW U
HeBHMMAaTeIbHOCTh Pab0oUMX.

TexHUyeckue peKOMeHIaluM M0 TEeXHOJOTUU
MITYKaTYPHBIX pPabOT BHYTPU 3MAHUI TJIACST:

5.4.1.1. Cnoit ob6pbi3ra AOKEH IOKPHIBATH
OLITYKaTypUBAEMYI0 IOBEPXHOCTb 6Ge3 Mporryc-
KoB. TonmuHa CJI0sl IO KAMEHHBIM, 6ETOHHBIM U
KUPIMYHBIM [TOBEPXHOCTSIM — He 6osiee 5 MM, a 1o
IlepeBSHHBIM — He 6oJiee 9 MM (BKJTIOYAS TOJIIVHY
IpaHO4YHOI 06MBKM). [Tepen HaHeCeHNEM 00OpbI3Ta
MOBEPXHOCTh CMauMBaIOT BOLOM.

Puc.

OcHOBHOe TpebGoBaHMe, TIPEIbSIBISIEMOE K
06pBI3TY, — MPOYHOE CIIETUIEHNE €T0 C MTOBEPXHO-
CThI0. ITO JOCTUTAETCS MOAGOPOM HEOOXOOMMOI
MOJABUYKHOCTU PacTBOPHON cMecH, a TakKe Ipu-
MeHeHMeM 3aIlOIHUTeNs] C KPYIHOCThIO 3epeH
0,3...2,5 MM.

5.4.1.2. TpyHT — OCHOBHOI1 (1T0 00bEMY) CJIOI
HITYKaTypHOro HameTa. To/MIMHa /oSl TPYHTa He
JIO/DKHA TTPeBbIIATh 7 MM ITPU MU3BECTKOBBIX U U3-
BECTKOBO-TUIICOBBIX PacTBOpaxX M 5 MM IIpu Lie-
MEHTHBIX PaCTBOpax.

5.4.1.3. HakpbIBOUHBI CJIO HAHOCSIT MOC/IE
CXBaTbIBaHMS LIEMEHTHBIX U LIEMEHTHO-U3BECTKO-
BbIX pacTBOpoB. ToslMHA CJI0S HAKPbIBKM He
IOJDKHA MpeBbIlIaTh 2 MM. Pazmep 4acTulL 3a0JI-
HUTEJS Oj1s1 HaKpbIBOUHOTO cios — 0,3...1,2 MM.

5.4.1.4. CpemHsAs TOMIIMHA IITYKaTypPHOTO
HaMeTa He JOJ/DKHA TPEeBBIATb: [JIST ITPOCTOM
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MITYKaTypKU — 12 MM; yJIydIIeHHOM — 15 MM; BbI-
COKOKa4eCTBeHHOI — 20 MM.

5.4.2. HaHeceHMe paCTBOPHBIX CMeceil Ha
ONITYKaTypUBAEMYI0 TOBEPXHOCTb CeIyeT BbI-
TIOJIHATb MeXaHM3UPOBAHHBIM CIIOCOGOM.

BririoniHeHMe pabOT BPYUYHYIO OITYCKAETCS B
MOMeIlIeHNIX TUIOIIaIbI0 10 5 M2, a TaKKe B yCIJIO-
BUSIX, HEe TIO3BOJISIONNX TPUMEHSITh CPeACTBa Me-
XaHU3UPOBAHHOTO HAHECEHMSI.

HaHoCUTb Kaxk[pblii MOCIeOYIOWNIA CJI0i 1Ty~
KaTypHOr0 HaMeTa MOXXHO II0C/ie TOro, Kak pac-
TBOP NpeIbIayILero cjiosi oTBepaen. s ymaydiie-
HUS CLIETUIEHUSI C TOC/IEAYIOIIVMU CI0SIMU CBeXKe-
HaHeCeHHbII IPYHT HeoO6XOOMMO HapesaTh B3a-
VMIMHO TlepeceKaloyMucs 60po3aKaMy TIyOMHOM
3 MM Ha pacctossHuu 40 MM IpyT OT Apyra.

5.4.3. Pa3paBHMBaHME CJIOS IPYHTa, HAHECEH-
HOTO MEXaHM3UPOBAHHBIM WU PYYHBIM CIIOCO-
6amMu, IPOU3BOAUTCS BPYUHYIO IIPY ITOMOIIY T10-
JYTEPKOB U MPaBUJL.

5.4.4. PacTBOpPHYIO CMeCb, HAHOCUMYIO IO Masi-
KaM, cjieyeT pa3paBHMBATh KallpOHOBOM MaJIKO,
MaJIKOJi, OKOBaHHOJi 3Kejie30M, MaJIKoJi ¢ ¢acKkoii,
061TOI Xenme30M. [Tpy MOMOIIM MajaKu ¢ (ackoit
HITYKaTypHBI/I HaMeT pa3paBHMUBAETCS Cpasy o
BBICOTE BCeJl CTEeHBI.

5.4.5. HakpbIBOYHBIN CJIOV IITYKATYPKM HAHO-
CUTCSI TIOC/e CXBATbIBaHMSI IIOCIENHEro Cjosi
rpyHTa. [T HAKpBIBKM TIPUMEHSIETCSI >KMpPHAas
pacTBOpHAasl CMeCh, TIIATeIbHO MPOLIeXXeHHas ve-
pe3 cuTo ¢ pasMmepom siueek 1,2x1,2 mm. I'pyHT ne-
pel HaHeCeHMEM HAKpPBIBOUHOIO CJI0SI CllefyeT
CMauMBaTh BOAOV C IOMOIIbIO KUCTU. PacTBopHas

CMeCh HAaHOCUTCSI Ha TOBEPXHOCTD KeJIbMOI U pas3-
paBHMBAETCS MTOTyTEPKOM.

3aTupKy cjeAyeT HauMHaTh IIOCIe TOTO, Kak
HaKpbIBOYHLIN CJI0 MOACOXHET.

5.4.6. 3aTupky ¥ 3arjakuBaHMe TpyHTa U
HAKPBbIBOYHOTO CJIOSI BBIMIOJHSIIOT BPYYHYIO Tep-
KaMM WIM MeXaHU3UPOBaHHO-3aTUPOYHBIMU Ma-
myHaMu (CM. 11.3.3).

HapyiieHne TeXHOJIOTMYECKOTO Tpoliecca mpu
MIPOU3BOJMICTBE INTYKATYPHBIX PAabOT U MPUTOTOB-
JIeHUM PaCTBOPHBIX CMecei MPUBOAUT K TOsIBJie-
HUIO B IITYKaTYpHOM cjioe nedeKTOB, KOTOpbIe
Mo/iIeskaT yCTPaHeHMIO 10 ITpUeMKM pabor.

3-3a OTCYTCTBUS OAPYTUX MedeKTOB AaTbHEl -
11ee uccjieoBaHKe MMyTEM Bbipe3aHus y4yacTKa OT-
IIeJIOYHOTO TOKPBITUSI SIBJISIETCS Hellenecoobpas-
HBIM.

IedexTol, BhISIBJIEHHbIE B PE3Y/IbTATE IPOBE-
IeHHBIX MCCIeIOBAHMI, KIaCCUPUIMPYIOTCS KaK
3HaunTeabHble (coraacHo I'OCT 15467-79 ectb
KpUTHUUECKMe, 3HAUUTeIbHbIe ¥ MaJO3HAUUTEb-
Hbie). PekoMeHauum K ycTpaHeHMIO: TpemiyHbl
pacuiuTh, HAHECTU BOJHO-IMCIIEPCHBIN TPYHT U
3aJie/laTh PaCTBOPHOI CMeChlo, TIIATENbHO 3aTe-
peB OBEPXHOCTb.

JIutepartypa
1. TP 122-01 «TexHuueckue peKoMeHAALUN
10 TEXHOJIOTUM IITYKATYPHBIX PabOT BHYTPU 30a-
HU».
2. CIT 71.13330.2017 «/I30/a1IMOHHBIE U OT-
JeJIOYHbIe TTOKPBITUSI».

GONCHAROYV Ilya Andreevich
student, Voronezh State Technical University, Russia, Voronezh

Scientific Advisor — Candidate of Legal Sciences, Associate Professor Shipilova Irina Alekseevha

FEATURES OF THE CONSTRUCTION TECHNICAL EXPERTISE
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Abstract. The article discusses the features and stages of expert research in determining the quality of the plas-
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TUMO®EEB Cepreii IMmutpueBuu
CTyneHT Kadeapbl TaHA AP THOI apXUTEKTYPbI U Caf0BO-TTaPKOBOTO CTPOUTENbCTBA,
MbrtumyHckui dviman MI'TY um. H.9. Baymana, Poccust, r. MeITUIIM

HayuHulli pykosodumeib — dokmop 6uo0102uueckux Hayk, npogeccop
YepHoiwenko Okcana BacunvesHa

BJIMAHUE BEPTHUKAJIbBHOI'O O3EJIEHEHUS HA OBJIMK TOPOJA

AHHOmauusa. /lanHas paboma paccmampuedem udeu no co30anuio Komgopmmoti u ycmotiuugoii cpedst 00uU-
MAHUA npu NOMOWU BePIMUKAILHO20 03€JIeHEHUSs., KOIOPOoe, HECMOMPSA HA C8010 OIU30CMb K KPOBEJIbHOMY 03eJie-
HeHUlo, UMeem C8010 cheyuguky npu peanusayuu, yxode u nodbope accopmumenmad. B cmamve npedcmasneHo
uccnedo8aHue Ha memy IUAHUS BePINUKAIbHO20 03€/IEHEHUsl, Hd Uel08eKd.

Knroueebnle cnosa: sepmukansHoe o3esieHeHuUe, IK0J102Usl, 20podcKas cpeda.

COBpemeHHblﬁ MUP He CTOUT Ha MecTe. ['opon-
CKOe MMPOCTPaHCTBO Pa3BUBAETCS, YBEJIMUNBA-
eTcs B pa3Mepax, HeECMOTpPSI Ha COBPEMEHHYIO
06€eCITOKOEHHOCTD JIIOAbMM KacaTeIbHO COXpaHe-
HUSI IPUPOJIHON 3eJieHU B TOPOACKOM MPOCTpaH-
CTBe, B KPYIHBIX TOPOAAX SIBJISIETCSI aKTyaJbHOI
rpo6sieMa cCoXpaHeHMs 3eJIeHbIX HaCcaXKIeHu, He-
XBaTKM TEPPUTOPUM U TIPU 3TOM 3arpsisHeHUs
MOYB, BO3/lyXa, IIyma. Bce BbllieomncaHHbIe IPO-
6J1eMbl HaMboJIee yIauHo Mbl MOKEM HaOJTIOIATh B
MockBe. 3eMJisl AOpoOTasi, HO 03eJieHeHHbIe TeppPu-
TOPUM OTIIMYHO OCBAMBAIOTCS IOL cTpoiiku KK u
TL. IIpenmnpuHMMaeMble TOIBITKM COXpaHEHMS
3eJIeHN ITyTeM 00s13aTe/IbHOTO ¥ KOMIIEHCAIIMOH-
HOTO O3€eJIeHeHUSI 3a4YacTyl0 OCJIOKHEHbl Ha/lu-
YyyeM KOMMYHUKAIUI WIX MaJoi TI0IaAbIo Mpo-
CTpaHCTBa Ij1s1 ocafgok. Ho gaxke ecim paccmar-
pUBaTh CUTyalLIUU, TIPU KOTOPBIX MTOCATKU ApeBec-
HBIX SIBJISTIOTCSI BO3MOSKHBIMM, KaK IIPaBUJIO OHU
TpefcTaBaeHbl MOJIOABIMM CaXkeHIlaM¥, penKo
MIPEBBIMIAIONIMMI 5 METPOB B BbICOTY.

Takum 06pa3oM, IOIyUar0TCsI CKPOMHbIE 3eJ1e-
HbIe «IIITHa», He CIIOCOOHbIE MPEJOCTaBISITh KO-
CUCTeMHbIe YCAYTM B TIOJIHOW Mepe, TPU 3TOM,
cJ1abo mpubIsKaIT aTMocdepy ropoga-cana.

OnmHako pelieHKMeM OAHHOM IPOGIEeMbI st
rpagoCTPOUTENbHONM [esATeTbHOCTM MOXKeT SIB-
JIATBHCSI BEPTUKAIbHOE O3€eJIeHEeHMe.

BepTukanbHOe 03ejieHeHMe — 3TO IIpUeM, IIpu-
MeHsSIeMbIi1 1T obopmiIeHusT (acamoB 3TaHMiA,
[JIyXUX TOPLEBBIX CTeH 3AaHUll U COOPY>KeHMUIA,
OTIOPHBIX CTEHOK U (QYHIAMEHTOB, «OTKOCOB, Tep-
roj, 6ecegoK, a TaKKe IJISI CO3MAHUS «3€JIeHBIX
9KPaHOB» B 1eJISIX 3allIUThI OT BeTpa U U30JALUA
OTeNbHbIX IUIOMIAZ0K M Y4aCTKOB.

l'opofckme IPOCTPAaHCTBA MHOIMX PaiiOHOB
MOCKBBI 0OYCJIOBJIEHBI KOMITAKTHOM TOPOICKOI
CTPYKTYPOIJi, BbICOKOV TJIOTHOCTBIO 3aCTPONKU U
OTCYTCTBMEM 3€JIeHbIX HacaskaeHuii. Takum obpa-
30M, IpMMeHeHe MHHOBAIMOHHbBIX ITPYEMOB 151
TOTO, YTOOBI 03€JIEHUTDb CaMble I'yCTOHACEJIEHHbIE
paiioHbl TOPOJOB, SIBJISIETCS CIIOCOOOM TOCTIKe-
HUSI YCTOMYMBOTO BOCCTAHOBJIEHUS TOPOJICKOTO
MIPUPOIHOTO KapKaca. B 9ToM KOHTeKCTe 3ejieHble
CTeHbI 3JaHUII MOTYT CTaTh BO3MOSKHOCTBIO Clie-
JIaTh ropona 6ojiee SKOJIOTUMYHBIMU U YIIYULIUTD
001IIeCTBeHHOE T0JIb30BaHlMe TOPOMACKOI cpemoii
0€e3 1CI0/Ib30BaHMS CBOGOTHOTO MMPOCTPAHCTBA Ha
YPOBHeE YJINII, KOTOPOTO He XBaTaeT B KOMITaKTHbBIX
ropogax. Ha caMom mese o61ecTBeHHAs KM3Hb He
OrpaHUYMBAETCS BHYTPEHHMMM CTeHaMU 3IaHMIA.
ITo cyTH, CTeHBI SBASIIOTCS 3JIEMEHTaMU KOMMYHM -
KallMy MeXay MHTePbepOM U SKCTepbepoM, B CO-
OTBETCTBUM C KOTOPbIMM 3[aHle TlepecTaeT 3aHU-
MaThb HelTpajbHOe I0JI0KeHe B ropojie ¥ Hauu-
HaeT UTrpaThb aKTUBHYIO POJIb.

Osenenenne ¢acamoB Havajoch B EBporme, B
YaCTHOCTH, B TeueHue aecsatunetus 1980-x romos
B 'epmaHMM, HO ceifyac CTAaHOBUTCS TMOITY/ISIPHBIM
BO BceM Mupe. JI1oi HaUMHAIOT OCO3HABATh IIpe-
MMYIIIECTBA 3€eJIeHbIX CTeH [JIs1 YIyUIllleHUsT OKpY-
>KaroIei cpeibl, a CTpaTeruu IMMPOCTPAHCTBEHHOTO
IVIAaHMPOBaHMSI MPOABUTAIOTCSI BIlepel B UMX MC-
M10JIb30BaHUU U OLIeHKe.

st omipesiesieHNsT Pa3aMUHbIX TUIIOB 3eJIeHbIX
CTeH MOSKHO MUCII0/Ib30BaTh HECKOJIBKO KPUTEPUEB
B 3aBMCMMOCTY OT 0COOEHHOCTE U pa3BUTUS pac-
TEeHMi, TUIIA CyOCTPATOB [IJIST BHIPAIIVIBAHUST WU
KOHCTPYKTUBHOI cuctembl. CliegoBaTenbHO, 3€-
JIeHble CUCTEeMbl CTEeH, OTHOCSIIMecss KO BCeM
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BEPTUKAIbHBIM TTOBEPXHOCTSIM, TOKPBITHIM pac-
TUTEJIbHOCTbIO, MOTYT MMETh Pa3InyHbie 0003Ha-
YeHMsI, KOTOpbIe MOKHO 0006IINTD, B ABYX OCHOB-
HBbIX TUIIaX: 3eJIeHble ¢acabl, BKIIOYAIOIINE pac-
CesTHHOe pasBUTME pacTeHuil Ha MOBEPXHOCTU
3[aHMS, C BBIOMIMMMCS PaCTEHUSIMM, PaCTYIIMMMU
110 BOCXOZSIIEN MM BEIIaJKyY, OTHOCSIIMECS K
BBIPAIIVIBAHNIO TOTOMKOB; JKMBBIE CTEHBI C pABHO-
MEpHBIM POCTOM pacCTEHMiI IO BCEMY 3[aHMUIO,
BK/IIOUAIONI/i€ MOIY/IbHbIE CHUCTEMBI, KOTOPBIE
CBsI3aHbI C GIOKMPYIOIIMMM 6JI0KAMM, ¥ BepTHU-
KaJIbHbIE Cafbl, KOTOPbIe OTHOCATCS K JIETKUM
SKpaHaM

Vcnonb30BaHMe 3eeHbIX (hacajioB, OCHOBaH-
HbIX Ha TIPMMEHEHUY BbIOIIMXCS paCTeHU, He SIB-
JIsieTcsl HOBMHKOM. OfHAaKo HeJaBHUI Mporpecc
MO3BOJIMJT TIOAIEPKMBATh ropasgo 6osiee MIMPO-
KUt CeKTP BbIOIIMXCS paCTeHMil OJjis ODOCTIDKe-
HMSI HOBBIX BBICOT Ha 3maHMsiX. CerogHst HEKOTO-
pble 13 Hambojee MHHOBAI[MOHHBIX MOJX0O0B Ka-
CaIOTCSl MCIOJIb30BAaHMUS PACTEHUIA B KUJIBIX CTe-
Hax, TTOJIIep>XK1BaeMbIX MOIY/IbHBIMM CCTEMAaMMU,
OCHOBAHHBIMM Ha OJOKMPYIOMIVX 3JeMEeHTaX, U
BEPTUKAIbHBIX CaflaXx, OCHOBAHHBIX Ha JIETKUX
sKpaHax. Camoe mocjegHee MUccieIoBaHue B 3TO
006J1aCTH TMOKAa3bIBAET, UTO 3€JIEHbIe CTEHbI, OYIb
TO 3ejieHble (acajbl WIKM O3eJIeHeHMe JMaHaMIu,
YIIYUIIAIOT HE TOJBKO ICTETUUYECKYIO COCTABJISIO-
IIYIO 3[TaHMIT, HO ¥ UX 9KCILTyaTallMOHHbIE XapaK-
TEPUCTUKM ¥ MHTErpaiuio B TOPOACKOM Mac-
mrrabe. B menmom, cymecTByeT HECKOJIbKO COBpe-
MEHHBIX CTPOUTEIbHBIX TeXHOJOTHUIA, CTPOUTEIb-
HbIX MaTePUAJIOB WM MeXaHUYECKUX CUCTEM, CBSI-
3aHHBIX C CO3JAHMEM BepPTUKAIbLHOTO O3ejeHe-
HMsSL. VIX MOSKHO MCITOTb30BaTh B KAUECTBE MTOKPhI-
TUS IJIS1 HOBBIX MJIM CYLIECTBYIOIIMX 3HAHMIA, KaK
ABTOHOMHYIO KOHCTPYKIIMIO WJIM KaK OIpe/iesisio-
Iyie ¥ COOTBETCTBYIONIME 3JIEMEHThI TOPOACKOTO
MPOCTPAHCTBA.

Hanbomnee BakHbIe MOMEHTBI, C TOUKM 3PEHUS
9CTETUKU U OMOJIOTUM, KOTOPBIE CIemyeT YUUThI-
BaTh IpU BbIGOpE pacTeHMii, CBSI3aHHBIX C 3eJIe-
HBIMM CTE€HAMM, BKJIIOUAIOT Pa3sMep U BU3YaTbHbIN
OCOOEHHOCTM PaCTUTETbHOCTY, KOTOpble OYIyT
OTIpeesISIThCS KIVMMAaTOM MY BUAOBBIMIU OCOOEH-
HOCTSIMMU.

Takum 06pa3oM, UCII0/Ib30BaHMe MECTHBIX BU-
JIOB pacTeHMiI MOIJIO Obl ObITh XOPOIIMM pelle-
HMEM, YUUTHIBASI, UTO OHM OUEHb XOPOIIO aAaTITH-
POBaHbI K MECTHBIM YCJIOBUSIM, ¥ UX UCITOJIb30Ba-
HMe B JaJbHENIeM MMO3BOJIUT TpakgaHaM MIeH-
TUGULIMPOBATh cebsi C OmpeaeeHHBIM MeCTOM,
MTOCKOJIbKY MECTHbIe KUTeIM 3HAIT 00 3TUX BU-
Iax.

CriemyeT TakKe YUUTHIBATh TaKue YCI0BMUS, KaKk
TeMIlepaTypa, JOXKIb M CHET, YTOOBI PElnTh, Ka-
K1e pacTeHus caeayeT MCII0/b30BaTh He TOJIbKO B
3eJIeHbIX CTeHax, HO U B IPYyTUX TOPOJICKUX 3eJie-
HBIX 30Hax. HebmaronpusiTHbIE YCIOBUS UV TTUKU
TeMIepaTypbl, KaK 10 HyJs, Tak U HIKe, JOJIKHBI
OBITb M3Y4YeHbI, YTOObI 06ECIIEUNTh BbDKMBAHME
pacTeHus.

Hcnonb30BaHKe 3e/IeHbIX CTEH B KaueCTBe 3J1e-
MEHTOB ropoJICKOV KOMIO3ULIMM U AM3aiiHa TOpo-
OB — 3TO CIOCO6 TOBIMSATh HA TaKue acCIeKThbl,
KaK ropoJiCKYI0 Y3HaBaeMOCTb B MMpe, IJIOTHOCTD
HacejeHus, IPUPOAHbIE YCIOBUSI MECTHOCTU U Ha
OCHOBE TOMOOHBIX IPOEKTOB MOTYT (OPMUPO-
BaThCSl MPeIJIoKeHusI IO TOPOACKOMY Pa3sBUTUIO.
[TpumeHeHMe 3e/IeHBIX CTE€H MOXKET ObITb UCITOTb-
30BaHO [J151 BBIPKEHUSI COIeP>KaHMsI TOPOACKOTO
006711Ka, TaKOT0 KaK peryiupoBaHyue BbICOTHI 37a-
HUIA, OTIpe/ie/ieHMe PacroiosKeHUs 3MaHuli BIOJb
YJINIT, MACKMPOBKA MYCThIX CTEH, HE MMEIOIINX a0-
COJIIOTHO HMKAKOTO 3CTeTUYeCKOTO 3HAUeHUS, U
yCuIeHMe YyBCTBA MHTUMHOCTM B HeOOIBIINX
MPOCTPaHCTBAX.

OnmHuM 13 HanboJjiee BaXKHbBIX aCIIEKTOB, KOTO-
pble HEeoOXOOMMO YUYMUTBIBATh IPU TOPOACKOM
MIPOEKTUPOBAHMN, SBJISIETCSI BHICOTA 3[IaHUS, 00Y-
CJIOBJIEHHAs €ro KOHTEKCTOM B OKpYyXarouiei
MecTHOCTM. TakuM 006pa3soM, 3eJIeHble CTEHbI
MOXXHO MCIIONb30BaTh B KaueCTBE WM3bICKAHHBIX
3JIEMEHTOB, YTOObI CIOCOGCTBOBATH TAapPMOHUM
MeXAy 3AaHUSIMM pa3HOM BbICOTbI. OHM MOTYT
CIIOCOOCTBOBATh OIIYIIEHUIO YIIOPSIIOYEHHOCTY
MAaJIO3TaKHBIX 3AaHMIA, KOTOPbIE OKPYKEHBI 60jIee
BBICOKMMM 3TaHUSIMU, VI Ha000pOoT. Ha maHHbBI
MOMEHT HeT M3BEeCTHbIX MPUMEepPOB MPUMeHeHUs
3eJIeHbIX CTeH C SIBHOM 11e/Ibl0 YIIOPsILOYeHMs pas-
JIMYHBIX BBICOT 3[aHMIL, MO0 paccMaTpuBasi HO-
BbIe 3[TaHMS KaK 3JIeMeHTbI BOCCTAHOBJIEHUS UCTO-
PUUYECKUX MECT, MO0 KaK 3JIeMeHThl TOPOICKOI
KOMIIO3UIUMA.

B apxurexType BoIpaxkeHue "Tiyxas CTeHa" Uc-
TOIb3yeTCs /11 ONTMCAaHUS CTOPOHBI 3JaHMs, B KO-
TOpPOJ HeT IIpOeMOB — HM [OBepeii, HU OKOH.
OG6BIYHO INTyXMe CTEHbI CBUIETENIbCTBYIOT O He3a-
TUTAaHMPOBAHHOM TOPOJICKOM Pa3BUTUHU, B Pe3YJib-
TaTe yero Co3maeTcs HeKBaIM(PUIIMPOBaHHbIN 00-
pas MecTa. ITY CUTYaLMIO MOXKHO 0OJIeTUYUTD, IIPU-
BHeCSI IPUPOAY B TOPOJ, UCIIOIb3YsI JKUBbI€ CTEHBI.

Ucnonb3oBaHKe 3e/ieHbIX CTEH MOXET IOMOYb
YCWIUTD OLIYIIeHMe YeAMHEHHOCTH B HeGOIbIINX
TOMeIlleHUSIX BHYTPU TeppuUTOpuu. XOpOouUM
MIPMMEPOM 3TOTO OCOOGOTO IIPeMMYyIIecTBa 3eJie-
HBIX CTeH SIBJISIeTCS MHTerpauysi BepTUKaIbHOTO
caja B CTeHy 3abopa, KoTopas OKpyKaeT
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BHYTpeHHMI n1Bop Kade Royale B JInccabone, ITop-
Tyraiusi. Takoe pelieHKe MO3BOJIMIO 3TOMY He-
00JIBIIIOMY YaCTHOMY HPOCTPAHCTBY MMETh IIPU-
pPOIIHBIE 3JIEMEHThI, obecrieuuBasi 6Gojiee rocre-
TIPUUMHYIO, IPYKETI0OHYIO 1 VIOTHYIO 06CTaHOBKY
JIJISI KTMEeHTOB.

CerogHs BepTHUKaJlbHOE O3ejieHeHle MOKeT
BBICTYIIATh HE TOJbKO KaK JIOTOHEHME B apXUTEK-
TYPHYIO CpeJly WM ke, Kak 3jieMeHT ee odhopmIie-
HMSI, @ KaK YHMKaJbHas CaMOCTOSITe/JIbHASI elu-
HMIIA, CIIOCOGHAs CO3maBaTh HOBbIe (OPMbI MM
ke (OpMHUPOBATh HOBBIE IMPOCTPAHCTBA. TaKUM
06pa3oM, BepTUKaIbHOE 03eJIeHeHMe IToapa3yMe-
BaeT He MPOCTO BhIpall[MBaHMe PA3TUUHBIX pacTe-
HUII Ha BEPTUKAJbHBIX TTOBEPXHOCTSIX MHpU TO-
MOIIIM Pa3IMUYHBIX KOHCTPYKIIMIA, CAYKAIIUX OJIs
yYKpallleH!sI CTeH, U3ropojeit, hacamoB 3gaHuit. A
SIBISIETCSI TIOJTHOLIEHHOM CUCTEeMOJ NIJisl BbIpalln-
BaHMS pA3JIMYHBIX PACT€HUII B BepPTUKAIbHOM
HalpaB/ieHUY, BHE 3aBUCUMOCTU OT IIOCKOCTHU
npouspacraHusi pacreHuit. llesbl0 BepTUKAJIb-
HOTO O3€eJIeHEeHMSI SIB/ISeTCSl CO3JaHus 6Jaronpu-
SITHOV [IJIsSI YeJIOBeKa TOPOJICKOI cpeibl, GOpMUPO-
BaHMS HOBBIX HaIlpaB/IeHMII B I3aliHe TOPOICKOi
Ccpeflibl, CO3MaI0NIMX YHUKAIbHbIE CAMOCTOSITE/b-
HbIe e IMHUIIBI TOPOJICKOTO 6JIar0yCTPONCTBA, CIT0-
coGHble 6paTh Ha ce6s1 HYHKIVMIO MaJIOi apXUTeK-
TYpHOIi (OpPMBI MM 3Ke CO3IaBaTh HOBOE peKkpea-
IIMOHHOE TIPOCTPAHCTBO [JI OTHbIXa TOPOKaH U
MIPOBeIeHNST MEePOTIPUSITUIA.
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CEJIBCKOE XO3SUCTBO

KV3HELLOBA EkaTtepuHa AjleKcaHApPOBHA
CTyJeHTKa Kadeapsl JiecHbIe KYIbTYpPbI, cesleKuys u geHaponorust (JIT1),
MbrtumyHckuit dunuan MI'TY um. H. O. Baymana, Poccust, r. MbITHUIIM

MOJIEKVJISPHO-TEHETUYECKAS UJEHTUOUKALIVA IIOTTE
B COCHOBBIX HACASKJIEHUSIX MOCKOBCKO¥ OBJIACTU

AHHomauus. B cmamee paccmampusairomcst npobaemst UOeHMUDUKAUUU NATNOZEHHBIX OP2AHU3MO8, A MAKHE
B03MONCHOCMb ONnpedesieHUst UX C NOMOUWBbI0 MemM0od08 MOJIEKYIAPHO-2EHEMUUECK020 AHANU3A.

Kniouessle cnosa: pumonamozenst, cocHa 00bikHo8eHHas, ITLIP, zenb-31eKmpogopes, MOJEKYAAPHO-2eHeMU-
ueckutli aHanus, wiomme, NamozeHHovle 8030youmenu, NOPaA*EHHAs X60sl.

eJIb paboThI: OIleHKa (QUTOMATOIOTUYECKOTO
L[COCTOSIHI/IS[ COCHOBBIX HacaxkgeHMin MOCKOB-
CKOJ1 06J1aCTY MOJIEKYJIIPHO-T€HETUYECKMMU Me-
TOOAMM.

AKTya/IbHOCTB. 3a00J1eBaHUST IPEBECHBIX I10-
PO, IIMPOKO pacIpoCTpaHeHbl IO BCeil TeppuTo-
pun Poccum u urpaloT 3HAUYMMYIO POJib B IMHA-
MMUKe (UTOCAHUTAPHOTO COCTOSIHMUSI JiecOB. B
HacTosIIee BpeMs IT1Mbesib XBOWMHBIX HaCAKIEHMIA
OT IIATOr€HHBIX 3a00JIeBaHMiI €XeroJgHO COCTaB-
nsieT 2% oT o611eli IIoaau iecos. Pa3BuTie oua-
TOB IPUOHBIX 3a00/1€BAaHMIT U CBSI3aHHOE C 3TUM
yCbIXaHMe JIECOB OIIeHMBAETCSI KaK YeTBEePThIi T10
HEraTMBHOMY 3HAueHMI0 (GaKTop Iocjie TOBpe-
SKIeHMST jleca HaCeKOMbIMM, JIECHBIMM ITOsKapaMm
M BO3MENCTBUS HEeOJArONPUSITHBIX ITOTOJHbBIX
YCJIOBUIA.

AHanu3 MHOroJjeTHell OMHAMMKU Pa3BUTUSI
04YaroB rpMOHBIX 3a060JIeBaHMII [MOKA3bIBAET, UTO
IUIOMIAAY C MOPaXKeHHbIM HaCaKIeHUSIMU UMEIOT
TeHIeHIMIO K YBeJIMYeHNI0, HECMOTpPSI Ha TO, UTO
B OTHejbHble TOMbl IIPOMCXOOMIO COKpallleHle
IIoIaei ouaros. IIoMuMo NpSIMbIX IIOTEPb, CBS-
3aHHBIX C ITOJIHOM WM YaCTUYHO I'Mbesibio jiec-
HBIX KYJIBTYP ¥ ITOCAJIOUHOTO MaTepuaja B JIECHBIX
MMUMTOMHMKAX, TOMOJHEHME U3PEXKEeHHbIX OoJes-
HSIMM XBOJMHBIX HacaXXaeHMi 1 co3aaHNe Ha MeCTe
MTOTUOIINMX HOBBIX TpeGyeT MOMOTHUTEIbHbIX 3a-
Tpar [1, c.250].

Cpenyt pUTOIIATOTEHOB OKOJIO 97% COCTaBJISIIOT
rpubOHbIe MHQEKIMM, ITOSTOMY MCC/IeIOBaHUS B
JIECHOJ (DUTOITATOJIOTUM SIBJISIETCSI TI€PCHEKTUB-
HBIM HaTlpaBjieHMeM Ha CeromHSIIHUI AeHb. s
orpepeneHus MaTOT€HHBIX OpraHU3MOB,

BBI3BIBAIOIINMIT 3a00/1€BaHMsI, TIPOBOAST (UTOIA-
TOJIOTMYECKUIA aHaN3, KOTOPbI1 OCHOBAH Ha MU3Y-
YeHUM MMEIOIMXCS SIBHBIX CMMIITOMOB IIPOSIBIIe-
HUs 60JIe3HM, T.e. Ha MO3OHUX CTAOusIX ee pasBU-
THs. DTOT MOAXO[ He IT03BoJISIeT IIPOBOAUTh paH-
HIOI0O AMarHOCTMKY, a ITOCTaHOBKa [yMarHosa He
BCer/a TOYHA ¥ HOCUT CyObeKTUBHBIN XapaKTep.

B Hacrosinee BpeMs B Poccuu paspaboTaHbl
IMaTHOCTUYECKME CUCTEMBI U pPa3HOOOpasHbIe
buU3MKO-XMMMYECKME METOAbI JJISI BbISIBIEHUS
60JIBIIIOTO KOJIMYECTBA MAaTOTE€HHBIX 3a60/IeBaHMIA
IpeBeCHbIX NOpoJ. Posib MeTOL0B MOJIEKYISIPHO-
reHeTMYeCKOoro aHalM3a 3aK/IlouaeTcsl B UOEeHTH-
dbukanyyu 3ab6oeBaHM YK€ Ha paHHUX CTaIuUsX,
TPYOHO AMAaTHOCTUPYEMbIX IaTOT€HOB U JJIs1 YTOU-
HEHUS IMarHo3a, MoCTaBJIeHHOTro 0 MOPQOIOTH-
YeCKMM MpU3HaKaM. JIMarHoCcTuka GuUTONmaToreH-
HbIX MMKPOOPTaHM3MOB BK/IIOUAET B CeOSI psif 9Ta-
TOB: BbIJIeJIEHNE TeHeTUYeCKOro MaTepuasia
(ODHK) u3 secHbIX pacTeHuit, am-ruinduraims
MapKepHBIX YIaCTKOB (PMTOIMAaTOreHOB, oIpeese-
HMe HYKJIeOTUIHOI MOoC/ief0BaTebHOCTY aMILIN-
duupoBaHHBIX QParMeHTOB, aHAIN3 U UIEHTU-
(dbukanys maToreHoB B 6a3e JaHHBIX [2, €.835].

O0BbeKTaMM MCCAETOBAHUSA CITyKMIa Iopa-
’KeHHas XBOsI, COOpaHHast CO B3POC/TIbIX COCHOBBIX
HacaXIeHWil, KOTopble MPOM3pacTaloT B TOPO/-
CKMX 3€JI8HBbIX HaCaKIeHUsIX MOCKOBCKOI 06/a-
CTHU.

MeToapl uccnegoBaHust — Mopdosiornuyeckast
unentudmramnys, soigenenne THK, anannus TIIP,
reJib-3jeKTpodopes.
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PesyabTaTsl UCCIeJ0BaHUA

Ha mepBoM sTamne uaeHTUGMKALMS TaTOT€HOB
3apaKeHHOTO pacTUTEIbHOrO MaTepuana Oblia
OCHOBaHa Ha MOPQOJIOrMUECKUX XapaKTepPUCTU-
Kax IJIOJOBBIX TeJI U CIOp, 06pas3yIoXcst Ha X0-
3s1/iHe-XBOMHKAX COCHbI 0ObIKHOBEHHOIA.

I1)1s1 BBISIBJIEHMSI PSIia OCOOEHHOCTEN M ITPU3Ha-
KOB 3a0ojieBaHMiT ObUI TPOBEIEH eTaJTbHbIN
OCMOTP KaXXIOro cob6paHHOro o6paslia XBOMU

cocHbl. IIpyu 3TOM 6BUIM OTMEYEHBI Hauboiee BU-
IMMble TIPU3HAKNU: JeXpoMalluiyi XBOM, IIpeKie-
BPEMEHHOI'0 OChIITaHMsI, YChIXaHMsI XBOU U I06e-
TOB U T. 1. [l maibHeliiero 1a6opaTopHOro uc-
cJleoBaHMsT OTOMpany 00pasibl XBOU C MPU3HA-
KaM¥ HauOOJIbIIIEro mopaxkeHus 3a601eBaHus.

IaHHbIE TIO0 TMOPaXXeHHbIM 00pasiaM " UxX
MIPeITIOIOKUTETbHBIM (PUTOTIATOTeHHBIM MUKPO-
OpraHy3MaM CBOAWINCDH B TAOIUILY.

Tabnuiia
Mopdonornueckas naeHTH(GUKAINSI MOPaKeHHbIX 00Pa3i[0B COCHbI 0OBIKHOBEHHOI
06- MecTopac Mopdonoruueckye Mpu3HaKu
Ne | pa- p p P 3aboieBaHue IMaToreHHbl rpubd
MOJIOKeHMe 3ab0/1eBaHNsA
3el],
MockoBcKas XBosI MopakeHa ¢j1ab0, OTHAKO .
Hacrosiee Lophodermium
1 1M 00J1aCTh 4aCTb XBOMHOK ITOJIHOCTBIO KOPUY- ..
IIIOTTE seditiosum
r. MpITHIIN HEeBbIE U CyXue
MockoBckast | XBOS MOpaskeHa YaCTUYHO, KOHIIbI .
Hacrosiiee Lophodermium
2 2M 00J1aCThb WUTOJIOK 3eJieHble, OCTajibHas YacTh ..
IIIOTTE seditiosum
r. MpITHm CBETIO-KOpUUHEBas
MockoBcKast .
3 M 0BIIACTS XBo cyxas, T0MKasl, ropaxkeHa nosi- | Hacrosiee Lophodermium
HOCTbI0, KOPMYHEBOTO IIBETA HIIOTTE seditiosum
r. MeITUIIN
MocKkoBcKas
XBos MOpaykeHa MOJTHOCTbhIO, cepasi ¢ | O6bIKHOBEH- . . .
4 | 4M 00J1aCTh Lophodermiuuupinastri
HaJieToM 6eJIoro 1iBeTa HOe€ IIIOTTe
r. MpITUIIIN
MockoBcKas
5 m 00J1aCTh IMTonHOe MopaskeHue XBou, KopuuHe- | Hacrosiee Lophodermium
r. ViBanre- Basi, cyxas, onagaeT HIIOTTE seditiosum
eBKa
MockoBcKas
XBOSI KOpMUHEBas C YUePHbIMU .
0671aCTh Hacrosiee Lophodermium
6 2U BKpaIvieHUsIMHU (aroTenuu — [aoLn0- ..
r. IBaHTe- LIIOTTe seditiosum
BblIe Tejla rpuba), BeTKa uepHasi
eBKa
MockoBcKas
00J1aCThb XBOMHKM ITOPasKeHbI ITOJTHOCTBIO, Cy- | OOBIKHOBEH- . . .
7 3N p » &Y Lophodermium pinastri
r. IBaHTe- X1e, KOpUIHEBbBIE HOe€ IIIOTTe
eBKa
XBoSI cyxasi, CBET/IO-CepOoro IBeTa C
MocKkoBCKast HeOOJIbIIMM HaJIeTOM 6eJ10ro OT-
OOBIKHOBEH- . . .
8 111 00J1aCThb TEeHKa, Ha YaCTY XBOMHOK ITPUCYT- Hoe LIoTTe Lophodermium pinastri
r. I[IyImKMHO | CTByeT HeGOJbIINME TISITHA TEMHOTO
1BeTa (arnorenumn)
XBos cyxag, JIOMKas, IIopaskeHa I1oJI-
MockoBcKast yxad, » TTOP
HOCTbI0, KODMYHEBOTO IIBeTa, y ya- | OOBIKHOBEH- . . .
9 1B 00J1aCTh Lophodermium pinastri
CTY XBOMHOK IIPUCYTCTBYIOT UepPHbIE | HOE III0TTE
r. banmammxa
MsATHA (AroTeLumn)
MockoBckast | XBOs IOpaxkeHa IMOJHOCTbIO, cepasi ¢
10 1k 00/1aCTh HajileToM 0eJIoro 1IBeTa; Ha BeTKe Y Hacrosuiee Lophodermium
r. JKenesHo- OCHOBaHMS IIPUCYTCTBYET Oeast HIIOTTe seditiosum
IOPOXKHBIN IjIeceHb
IIpu aHanaM3e 0O6paslioB BbIAEsIETCS Mpeodia- rpubamu Lophodermium seditiosum "

JaHue 3abojieBaHMS IIIOTTE,

C TOpakeHUeM

Lophodermium pinastri, TOCKOJIbKY YeTKO BUIHO
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ycbixaHusi (90% xBom), a Takke M3MEHEHUS OT-
TEeHKa C 3aMeTHBIM HaJIETOM ¥ 06pa30BaHNMEM Uep-
HBIX IISITE€H Ha HEKOTOPBIX 00pasiiax.

Bropsim 3Tanom uccienoBanusi GUTONATOreH-
HbIX OPraHM3MOB OBbLT MOJIEKY/ISIPHO-TEHETHUYE-
cKuit aHamm3. Ero posb 3akiouaeTcs B MOeHTUGM-
Kanuy 3ab0jeBaHUil y:Ke Ha DPaHHUX CTagusX,
TPYLHO OMarHOCTUPYEMBIX ITIATOT€HOB U JIJIS1 yTOU-
HEeHMsI TMarHo3a, IOCTaBIeHHOTo M0 MOPGhOJIOTH-
YyeCcKUM NpusHakam. JIuarHoctuka ¢puUTonaToreH-
HbIX MUKPOOPTaHM3MOB BK/IIOUAET B ceb6s psif oTa-
TOB: BbiJleJieHMe TeHeTMUeCKoro MaTepuaia
(OHK) n3 necHbIX pacTeHuit, aMruinduranms map-
KepHBIX y4acTKOB (UTOIATOreHOB, OIpee/ieHe
HYKJIEOTUIHOI IOC/AeN0BaTeabHOCTH amMIuinudu-
IMPOBAaHHBIX (ParMeHTOB, aHATNU3 U UTEeHTUDK-
KaIus raToreHOB B 6a3e TaHHbBIX.

MonekynsipHO-TeHeTUYeCKUii 1CciiefOBaHNue C
MCII0/Ib30BaHMEM BUIOCTIENGPUUHBIX MapKepoB
JaeT BO3MOXHOCTb CTPEMUTEIbHO PacIlo3HaTh
MIPUCYTCTBME TATOT€HHBIX OPTaHM3MOB B KOPHSIX
WM TIOYBE BHE 3aBUCMMOCTY OT HAJINYUS IJI0M0-
BbIX Tel [3, c.21].

IOns  amrmuimukauuy ObUTM  VMCIIOb30BAHBI
npaiimepsl Ls11 u Ls12. Ilapa npaiimepoB Ls11-
Ls12 aBnsieTcs HanboIee UyBCTBUTEIBbHON B 0OHA-
pykeuun Lophodermium seditiosum cpegn

MPOTECTUPOBAHHBIX paHee MpaiiMepoB U, Clief0-
BaTeJIbHO, OblJIa BbhIOpaHa [IjiT paHHEro BbISIBJIE-
Hust Lophodermium seditiosum B oTo6paHHbIX 06-
pasuax.

Ls11 - npsiMoii npaiiMep ¢ HYKJIEOTUAHO MO-
CJ1Ief0BaTebHOCTBIO:
CACCCCTTTGTTTACCACACTCA;

Ls12 — obpaTHbIii TpaiiMep ¢ HYKIeOTUIHOI
ocjef0BaTebHOCThIO:
CGGCACCTGCTGTCCTTC;

s paHHel OUarHOCTUKM (UTOMATOTeHHBIX
rpuboB B 0Opasiax Heo6XoauMa BBICOKASI UYB-
CTBUTEIbHOCTh METO/IA, T. €. Olpejie/ieHle MUK-
poxommuects JHK matoreHa Ha ¢oHe BbICOKOTO
ypoBHa JTHK xo3suHa. ITL[P-aHanmn3 oTo6paHHbIX
006pasnoB nokasas npucytcreue JJHK HacTosero
mirorte (Lophodermium seditiosum) B xBoe 4 gepe-
BbeB (PUCYHOK 1: 06pasusl 1M, 2M, 111, 13K).

Hapsany ¢ stum, B obpasiax 3M, 4M, 11, 21,
31, 1b Ha XxBOe KOTOPBIX MPUCYTCTBOBAIN SIBHbIE
MPU3HAKM CcuiabHOro Imopaxkenusi, JHK rpuba
Lophodermium seditiosum oOGHapy>XeHO He ObLIO,
YTO MOSKET CBUETe/IbCTBOBATH O ITOpakeHUM JaH-
HBIX 9K3eMIUISIPOB APYTMMM BUIOM IIIOTTE, CXO-
SKUM TI0 CUMIITOMAaTUKU U SBISIIOIIMMCS BTOPUY-
HBIM Bo30yauTesneM (rpub Lophodermium pinastri)
[4, c.39].

Puc. dnekrpodoperpamma rpoaykToB amiuindukauym JHK, BbIAeIeHHO! 13 XBOM COCEH,
¢ reHOCHIEIMMUUECKUMU K HacTosmemy 1totte (Lophodermium seditiosum) npaiimepamu; 1kb — mapkep,
«+» — TIOJIOKUTEJIbHBIV KOHTPOJIb (DKeTpakT JHK 13 muuenus Lophodermium seditiosum),
«-» — OTPULIATEJIbHBII KOHTPOJIb (GUAUCTMINPOBAHHAS BOAA);
0603HaYeHMs MO/ JIYHKaMM COOTBETCTBYIOT OTOOPaHHBIM 00pasiam (CM. TabInILy)



AKTyaJbHBIE UCCIIEOBAHUS * 2023. N225 (155)

=B\ Cenbckoe x0351#CTBO | 69

Oo6cyRneHue

[To muTepaTypHBIM JAHHBIM XOPOIIIO M3BECTHO,
uTO BUAbI Lophodermium BXOASIT B UMCJIO JOMUHU-
PYIOMIVX SHAO(DUTHBIX IPUGOB, MOPasKaIOIINX COC-
HOBYIO XBOI0. B liesioM, HemapasuTUUYECKUA BUT,
L. pinastri paHee B MCCJIEIOBAaHMSIX BCTPEUAsICS
yaie, yeM rapasutudeckuii L. seditiosum.

Lophodermium seditiosum OTHOCSAT K Cepbe3-
HbIM BO30GYIUTE/ISIM Ha COCHE, OCOOEHHO B ITUTOM-
HMKaX, MUMEHHO MTO3TOMY CYIIECTBYeT HeoOXOoau-
MOCTb OOHApYKeHMsI IaTOreHa B €ro JIaTeHTHO
dasze.

BHelrHee TmposiBjieHNe 60Je3HM, BhI3bIBAEMOE
OaHHBIM TpMOOM, CBOOUTCI K M3MEHEHUIO
OKpacKy XBOU (cepast, KOpMUHEeBas), a TAKKe YCbI-
XaHMIO, UTO HEePEeOKO MPUBOIUT K JIOKHOI MOCTa-
HOBKE J[AMarHosa, KakK OOBIKHOBEHHOE MIIOTTe
cocHbl (Lophodermium pinastri) [5, ¢.163].

O6pa3oBaHMe CIIOPOHOIIEHMIT MOKET ObITh
BBI3BAHO JIUTENIbHOI MHKyOalueii, 4To 3aTpy-
HsIeT BBISIBJIEHMS 3a60ieBaHMs 110 MopdoIornye-
CKMM Mpu3HaKam uHbekmu. [Ijig pacrmo3HaBaHuUs
Lophodermium Heo6XOIMM OIBIT, B TO BpeMSI KaK
metTop, [TIIP siBnseTcs 6oj1ee 3heKTUBHBIM U TOU-
HbIM. [lpyras TIOTEeHIMaJbHAas TpobjieMa Mpu
KY/JIbTUBMPOBAHUM 3aKTI0YAETCSI B TOM, UTO OBICT-
popacTyuiue rpubbl, MPUCYTCTBYIONIME B XBOE,
MOTYT CKpBIBaTb MPUCYTCTBME Mullenaus Lopho-
dermium. [Taske ecyiu MaToreH IpUCYTCTBYET, BO3-
MOYKHO, UTO OH He 3aHMMaeT BCIO XBOIO IIeJIMKOM,
YTO MOKET OOBSICHSTDb, IIOUEMY MHOTAA OOHapy-
SKUBAIoOT L. seditiosum B XBOoe OSHUM METOAO0M, HO
He C roMoIibio npyroro. Hu onus 13 MeTonoB He
rapa"Tupyet obHapyxkenus L. seditiosum B 3apa-
SKEHHOM pacTeHuu, HO Mmetop ITIIP cTaHOBUTCS
6ojiee HaIEXHBIMM C YBeJIMYEHMEM KOJIMYeCcTBa
MMPOTECTUPOBAHHONM XBOM OTOOPAHHOV C OIHOTO
HacaXIeHMs, a TaKKe BO3MOXKHOCTb BK/TIOUATh OT-
puiiaTesbHble KOHTpoau B peakuuwo IILP, uyto
JlaeT BO3MOXKHOCTb M30€3KaTh JIOXKHOIIOTOKUTETb-
HBbIX pe3y/IbTaTOB, U TOJOKUTEIbHbIE KOHTPOJIH,
YTOOBI TapaHTUPOBATh TOYHOCTb pe3yiIbTaTa Ha
oInpeeneHHbI IaTOTEH.

TOYHOCTh MCC/IEIOBAHUSI MTOCTOBEPHA TOJIBKO
IIpY TIOBTOPHBIX mpoBeaeHusx TP oToO6paHHbIX
06pasiioB, MOCKOIbKY IPY MPOBEIEHUY MOJIEKY-
JISPHO-TeHeTUYeCKOi MAeHTU(GUKALIUY IJIOIOBbIe
TeJIa ¥ MULIEINIA MOTYT ObITh OMOJIOTMYECKM HeaK-
TUBHBI (MEPTBBI), MO0 TPUOBI, TPUCYTCTBYIOIINE
B oOpasiax, pasHble mramMmamu Lophodermium
VU pa3Hble BUIAAMM, UTO 3aTPYIHSIET KaUeCTBEH-
HOe ompeesieHus1 Bo3oyaures [6, ¢.798].

3axkiaoueHne

BoIssBlIeHHBbIE B XOJle MCCIeI0BaHMs 00pasiioB
IOMMHMpYIOIIEe (UTOMATOTeHbI, IO JIUTEPATYP-
HBbIM JAHHBIM, SIBJISIOTCS CHElM(MUUHBIMU U CBSI-
3aHbl B OCHOBHOM C TOpaXeHMEeM OCJIabIeHHbIX
pacrenuit. IIpuumMHaAMyM ocjaabIeHUs JIECHBIX
HacakIeHMIT MOTYT BBICTYIIAThb HapyIIeHue arpo-
TEeXHMKU BbIpallMBaHUS UM BO3JeicTBMEe HebTa-
TONPUSTHBIX (AKTOPOB. B ropomckux Hacaxkme-
HUSX LIIOTTE XBOMHBIX MMEIOT MeHblllee (uTOIa-
TOJIOTMYECKOe 3HaueHMe IO CPaBHEHWUIO C TIPU-
POIHBIMM JIeCAMMU U JIeCOHACAKIEHUSAMY. OGbIYHO
OHU HOCSIT JIOKQJIbHBII XapaKTep pasBUTUS U pac-
MIpOCTpaHeHMs.

TakuM 06pa3oM, B pesy/bTaTe MPOBEIEHHbBIX
MCCIIeIOBaHMI BBISIBIEHO, UTO 3a60/1eBaHMS TUIIA
IIIOTTE TOBOJIBHO IIMPOKO PACIIpPOCTPaHEHbI Ha
TeppuTOpUM MOCKOBCKOiI 06jacTu. B obOpasiiax
1M, 2M, 1I1, 12K 6b11 oaTBepsKAeH BO30YIUTENTD
Hactosmiero mwTTe (Lophodermium seditiosum),
KOTOpPBIN SIBJSETCS MapasuTUYeCKUM. YCTaHOB-
JIeHO, uTO 06pasubl 3M, 4M, 14, 2U, 31, 1B 6bu1n
MOpakeHbl HEMapasUTUYEeCKMM BO36yauUTeIeM
(Lophodermium pinastri).
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HEOTAHAA ITPOMBIIIJIEHHOCTDb

TABUYJIZIVH Unbmup PunaToBuy
Vumckuii rocygapCcTBeHHbI HePTSIHOM TeXHUYeCKuit yHuBepcureT, Poccus, r. Ya

®EIOPOB Cepreiit Hukonaesuu
CTapIINii TIPEerogaBaTeb,
Yumckuii rocynapcTBeHHbI HePTSIHOM TeXHUYeCcKuit yHuBepcureT, Poccus, r. Ya

IMPUMEHEHMUE 1[I®POBBIX JIBOMTHUKOB B HE®TEI'A30BOI1 OTPACIIN

AHHOmauus. B cmamoe 0603HaueHs! 0CHO8Hble NPOOJieMbl CO30aHUS YUPP0B8020 0B0LIHUKA 8 Hepmeza3080ii
ompacau. Onucamst 0CHO8HbIE KOMNOHEHMbL YUPPo8020 deotliHuka. laHa xapakmepucmuka Hegpmezazo8020 yug-
p0o802zo dsotiHuka. IIpedcmasnenst 8udbl UUGPOBbIX OBOLIHUKO8. PACKpbim MHU3HEHHbIT UUKI YUppP0o8020 080TIHUKA
He(hmezazoe020 o6sexma. Ilepeuucierst 061acmu npuMeHeHus Yugpossix 080LiHUKO8 8 Hehmezazosom dene. IIpu-
8edeHbl NpuMepsl CO30aHUA U nepeble Pe3yabinamsl IKCHayamayuu Yyuppossix 080LHUK08 8 Hehmeza308oli om-
pacau: e 6yperuu, dobbiue Ha cyuie U Ha Mope, mpy6onposodHoM mpaHcnopme. IlepeuucieHsl 0CHO8Hble JOCMO-

UHCmMeda u Hedocmamxu OAHHOL MeXHOJI02UU.

Kntoueewie cnoea: uugposoli 080UIHUK, HUSHEHHBIU UUKI, 8Udbl UU(PPOBsIX 080LIHUKO8, 00aUHAs Naam-
popma, yupposusayus, Hepmezasoswlii Yugposoti 080LIHUK, CKEANCUHA, MeCmopoXcdeHue, mpybonposoo.

TEXHUYECKOTO OObeKTa (Hampumep, HedTs-
HOJi CKBaKMHbBI, HedTenepepabaThIBalOLIEro 3a-
BOJA U T.Z.), HOCTOBEPHO BOCIIPOM3BOASALIAS U 3a-
Jlalollasl COCTOSIHYE OpUTMHA/Ia M BCe IIPOLeCChI,
MIPOUCXOISILIVE B HEM, B peXMME peaabHOro Bpe-
MeHU. JTO KpaeyroyibHbIl 37IeMEHT COBPEMEHHO
CUCTEMBI YIIPaBJIEHNSI 0ObEKTOM: C €T0 ITOMOIIIbI0
coGpaHHbIe TaHHbIE MTPEeBPAIIAIOTCS B IIMGPOBYIO
HeTh M HAUMHAIOT MMOMOTraTh BHIOMPATb U pac-
CUMUTHIBATh ONMTUMAIBHBIN PEXXUM PAbOTHI U YPO-
BeHb 3arpy3ku, MPOrHO3MPOBATh U CTaBUTb BUP-
TyaJibHble SKCIIEPUMEHTbI C MUHUMAa/IbHBIMU PUC-
KaMu [JIs1 caMOro o6beKTa 1 [IJis 613Heca, OTclIe-
>KMBATbh M IPOTrHO3MPOBATh U3MEHEHNE COCTOSIHUS
00bEKTA C TEUEHMEM €TI0 KM3HEHHOTO I[MKJIA.

TepmuH «OBiau3HEL», WIK «IBONHUK», TIpe[-
cTaBisieTCcsl Haubosiee yOAYHBIM C YYETOM [BOVi-
CTBEHHOCTM peajbHOTO0 U BUPTYAJIbHOTO TIPO-
cTpaHcTBa. Majiki ['puB3, B HacTOsIIee BpeMs UC-
TIOJIHUTENbHBIN OypeKTop DIOpUICKOro TEXHOIIO-
TMYECKOro MHCTUTYTA, Hayaja MUCIOIb30BaTh Tep-
MuH «1udpoBoit aBoiHUK» — digital twin ¢ 2002
roza, Korjaa oH, paboTast Haj OMHMM U3 IIPOEKTOB
B MH)KeHEPHOM KoJule[ixke MUUMTaHCKOTO YHUBED-
CUTETA, YCJIBIIIAI 3TO BbIpakeHye OT CBOETO KOJI-
neru us HACA JI>xona Bukkepca [1].

I I 1(POBOIL IBOITHMUK — 3TO BUPTyaibHast KOMMS

OnHa M3 K/IIOUeBbIX 3a/1a4, YCIIeNTHO pellae-
MbIX TIpY MOMOIIM LIM(GPOBOro MBOMHMUKA — 3TO
BBIGOP ONTUMMAIbHON KOHIENIUM HedTemo0bIun,
MIpY KOTOPOI MPOEKT MpUHeCeT MaKCUMa/IbHYIO
MpUOBLIbL B TE€UEHME CBOETO JKM3HEHHOTO LIMKIIA.
Hampumep, npu mienb¢oBoit mo6blue KpaitHe
Ba)XHO HAMTU KOMIIPOMMCC MEX]Y MeCTOIOJI0Xe -
HMEM U KOJTMUYEeCTBOM CKBa>KMH, KOTOpbIe BbI IjIa-
HUPYyeTe 3alyCTUTDh, a TAKKe MeXIY Pa3IMUHbIMU
BapMaHTaMM CUCTEMbI ITOABOMHOI JOObIYM U TU-
TIOM HaIBOJHOTO COOPYKeHMSI, KOTOpOe BbI YCTa-
HOBWJIMN.

LIndpoBbie TEXHOIOTMM YCUIMBAIOT TPaHC-
(hopManuio SKOHOMMKM B CTOPOHY CEPBUTU3ALINM,
MHTErpupys MPOAYKTbI U YCJIYyTU, TPOKJIAIbIBas
IIyTh JIS1 CUCTEMBI CEPBICOB ITPOLYKTOB [2].

Kpome Toro, BHegpeHue 1ubpoOBbIX IBOVHN-
KOB Ha pasJMYHbIX TPOMU3BOACTBAX OIpeesieTcs
BpeMeHHbIMM TapaMeTpamM, IO3TAIMHO oIllpeje-
JISIONIMMY MHTEHCUBHOCTh UX pa3BuUTHUA. Tak, B
cratbe «KoHienmus 1udpoBbIX IBOHMKOB Kak
COBpeMeHHasl TeHAeHIMs IMGpPOBOIi IKOHO-
MUKW» [3].

Maiiks ['pyBC BbIAEIMU TaKKe TUITbI HM(PPOBBIX
JIBOMHMKOB, KaK:

—  IIpototumn (DTP). JaHHBIIT TUIT COOEPXKUT
MHGOpPMAaIlMOHHbIe HAOGOpbI, HEOOXOOMMBIE ISl
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OMMCaHMS U CO3AaHMsI GU3NUECKOi BepCui, KOTO-
past oy6iMpyeT BUPTYaIbHYIO BEPCHIO.

—  9xsemiutstp (DTI). Takoit Tuml 1u¢ppoOBOro
IBOMHMKA OMMCHIBAET KOHKPETHBIV COOTBETCTBY-
01U GU3NYeCKuit MPOAYKT, C KOTOPBIM OTHEe/b-
HBI IMMPOBOI IBOMHMUK OCTAETCS CBSI3aHHBIM Ha
MIPOTSIKEHMM BCETO CPOKa CIYXKOBI 3TOTO hm3nde-
CKOTO TIPOAYKTA.

— Arperarop (DTE), ero MOXHO MCITIO/Ib30-
BaTb i1 TeCTMPOBAaHUS B3aUMOZENCTBUS IIPO-
ITPaMMHBIX KOMIIOHEHTOB WM MOJENNPOBaHUSA
ClUeHapueB JJis1 YIOPaBAeHUS [IPOrpaMMHBIMU
KOMIIOHEHTaMU U 3aIUCU pe3ynbTaToB [4] Takum
00pa3oM, 3Tarbl pa3paboTKM HMAPOBBIX ABOMHM-
KOB OCYILIECTBJISIIOTCSl «I10 TOPU3OHTAIU» (HAuu-
Has C IIPOTOTMIIA, 3aKaHYMBAsl — arperaTopom)

(puc. 1).

[MporoTun (DTP) #

Ox3emrusap (DTI) #

Arperatop (DTE)

Puc. 1. Pa3zButue undpoBbIix JBOMHUKOB 10 TOPU30HTAIN [4]

LindpoBbie OBOHMUKM B HEe(TSIHO MPOMBIIII-
JIEHHOCTM MCITO/Ib3YIOTCSI HA BCEX 3Talax: OT Ieo-
JIOTOpa3BeOKM U NOObIUM 10 HedTernepepaboTKu 1
Tpy6OIIPOBOIOB.

C moMoIIpio 1U(PPOBBIX ABOHUKOB, KOTOPhIE
MTO3BOJISIIOT TOJAYYUTh M MPOAHAIM3UPOBATh MH-
dbopmanuio o paboTOCIOCOOHOCTY 060PYAOBAHMS
M CUCTEM IIpy Iomolny VIHTepHeTa Bellei, pac-
CUMTHIBAIOIIYX BEPOSITHOCTh M3HOCA WM BbIXOZA
13 CTPOsST 06OPYIOBAaHMSI, TIEPCOHAT MOKET ObICT-
pee IpUHMMAaTh Mepbl AJig IpeqoTBPaIle s Kpu-
TUYECKOM cuTyauumn. Taxke JBOMHUKU UCIIONb3Y-
I0TCSL TIpY TI0J00pe OINTMMAJbHOTO PekyuMa pa-
O0TbI, YBeJTMUMBAS TIPU ITOM OOBEMBI JOOBIUM U
HedTenepepaboTku [5].

B HacTosiee BpeMsl TE€XHOJOTUS «IIuQpPOBOIi
IBOMHMK» B OCHOBHOM HaXOJUT IIPUMEHEHMeE [is
cosmanust uUGPOBbIX MOEeii TOBEPXHOCTHBIX
(MOPCKMX, TOHHBIX) COOPYKEHMIT, TAKMX KaK MOp-
cKye m1aTGOopPMbI, YCTAHOBKY ITOATOTOBKM HepTU
M rasa, HepTemepepabaThiBalolye 3aBofbl. CI0XK-
Hee 06CTOST Aesa C co3gaHueM HUMPOBIX IBOJi-
HMKOB CKBaXKMH ¥ MECTOPOKIEHMA, T.e. 10 ABYM

| Bonswue AaHHbIE
peanbHOrro BpeMeHu

npovseogcTea

10-15 %

VeenunyeHne ob6bema OnTuMmn3aunsa HBECTULWIA
> 10-15 %

AhPeKTUBHOCTL
MCMNONbL30BaHNA

1 OnepaLroHHbIX 3aTpaT >
pecypcoB 10-15 %

OCTaBIUIMMCSI COCTaB/ISIIOLIMM MHTErpUpPOBAHHON
mognenu ('OCT 56450-2015). CkBaskuHa MMpu Mo-
IeJIMPOBaHUU TIPeLCTaBsIeTCSl B BUAE YIPOIIEeH-
HOJ TUIIOBOM Moze/ (OGHOMEPHONM WU IBYMEP-
HOJ KWJIO- UM Meramojenn). B mogenpoBaHunu
MeCTOPOXIeHUIT Hambosiee MPOABUHYIACH KOM-
manus Saudi Aramco, KoTopas epBoii B Mupe 3a-
KoHuMaa B 2012 r. co3gaHue rUramMonenu yHU-
KaJIbHOTO MeCTopoXxaeHust I'xaBap, a B 2014 r. -
Tepamonenu  HedTerasoHOCHOV  ITPOBMHIIUMU
Apa6ckoro (TTepcuacKOro) 3aamMBa C IIpUMeEHe-
HMEeM cyrnepkoMnblorepa (32-g nosunus B TOP
500, Host6pb 2018 1., Shaheen II — Cray XC40, Xeon
E5-2698v3 16C 2.3GHz, Aries interconnect) [6].

ILndpoBoit ABOTHMK MOPCKOI TIaT(HOPMbI

TexHoorUs He(Tera3oBOro MHTEpHETA Belleii
(PIoT), mpuMeHsIeTCst ISl HEMpPepBIBHOTO cbopa
IaHHBIX B PEXMMeE pealbHOTO BpeMeHM C HaTuM-
KOB MOPCKOJ1 I1aThOpMbl ¥ UTPaeT pojib MHPOp-
MallMOHHO-KOMMYHMKAIIMOHHOTO MOCTa MeXay
MOPCKOJi TIaTGopMoOit, MpeAcTaBisioieil coboii
dusmueckunii 06bEKT, U ee LUGPOBOII MOIEILIO
(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. liucdpoBoit IBOITHMK MOPCKOI 1aTdOpPMBI [7]

[To MHEHMIO MHOTMX CIEIMAJNCTOB, TEXHOIO-
M co3manys MGPOBOro ABOMHMKA SIBJISIETCS VH-
CTPYMEHTOM OOCITY>KMBaHUSI MO (HaKTUUECKOMY
COCTOSTHUIO 06bEKTA, KOTOPbIii TA€T BO3MOXKHOCTh
CHIMUTHUPOBATbh MHOKECTBO BAPMAHTOB IOHbBIX U

YaCTUYHBIX C60EB, aMOPTU3ALMIO paboTaloIINX
MeXaHM3MOB U JeTayeit, (QYHKIMOHMPOBAHMUE
YCTPOWCTBA C YYE€TOM Pa3IUYHBIX PEXUMOB, a
TaKKe BIVSHMEe OKPYXKaloleli cpeasl [7].
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KoHCTpyKIMs MogbeMHMKA C YeThIpbMSI Kpa-
Hamu Quad Lift 6buta paspaboraHa aJisl mogbemMa
CBEPXTSDKEIBIX MOPCKUX KOHCTPYKLMI C UCITOJb-
30BaHMEM IBYXKPAHOBBIX CYIOB IJISI TT€PEBO3KU
TSDKEJIOBECHBIX TPY30B C MCIIOJb30BaHMEM IMHA-
MMYECKOTO MO3ULIVIOHMPOBAHUS [IJIsT COXpaHeHMUs
rojoxkeHus (puc. 3). Cosmanue Quad Lift mosBo-
JIUJI0O 3HAUMTEJIbHO YBEJIUYUTH TPY30IOIbEM-
HOCcTb — 00 30000 1. CBepXTssKeible MOObEMHMUKU
MOA06GHOr0 TUIIA HUKOTIa paHee He COOPYKAIUCh.
bnarogapsi TeXHOJOTMM CO3HaHus IM(PPOBOro
IBOMHMKA yAa10Ch TocTpouThb B 2018 roxy peans-
HyI0 KoHCTpyKuuio Quad Lift ¢ yerpippMs Kpa-
Hamu. CoemuHeHMe OBYXITOABEMHBIX KPaHOBBIX
CYIOB C MOTHSITHIM 0OBEKTOM O3HayaeT, UTO BCE
IeCTBUS, BBINOIHSIEMbIE ONHUM IIOIbeMHbIM
KpaHOM, BJIUSIIOT He TOJIbKO Ha TIOTHSIThIN 0OBEKT,
HO ¥ Ha BTOpOE ITOTbeMHOEe KPaHOBOEe CYyTHO. TO
TpebyeT co3maHusl CIOKHO CBSI3aHHO CUCTEMBbI,

Tl o a - LA ;
< o o

KOTOpast BKJIIOYAeT B cebst MOACUCTEMbI JMHAMM-
YeCcKoro IIO3UIIMOHUPOBAHMS, OCTOIUMBOCTH,
oreparnuii ¢ 6aJI;ITaCTOM ¥ C YETbIPbMSI KpaHaAMMU.
Bely HajimeHbl pelieHusI IO pa3paboTKe U OT-
JlaJike TIpoIeaypbl YCTAHOBKM CJIOXKHOM CUCTEMBI,
MPOTOKOJIA CBSI3M, MHCTPYMeHTa MHGOPMUPOBA-
HMSI O CUTYaLUy oTriepaTopa 1 6e301MacHOro ClieHa-
pUst «4TO, eciauy». s MPUHSITUS CBOEBPEeMEHHbIX
peleHnii MHGOpPMAaLMSI O CUTYAIlMOHHONM OpyeH-
TalluyM IBYX CyIOB TpebyeTcss 060MM SKUIIaxKaM,
Mo3TOMY OblIa paspaboTaHa cuUcTeMa MOHUTO-
pMHTa M KOHTpPOJIS Tekymleir curyamumu «Quad-
Control» 0 cOCTOSHMUM IMHAMMUYECKOTO MO3ULIMO-
HUPOBaHMS, TOAbeMa U Oaytacta o60uX CYHOB.
Cuctema «Quad-Control» mpegocTaBisieT ABYM
SKUITa)KaM MTHOBEHHYIO ¥ YeTKyI0 MHGbOpMAaInio
ILJIST IPUHSITUS pellie i, IOBbIIIeHs 6e30I1acHO-
CTU ¥ KOHTPOJISI paboThl [8, 9].

Puc. 3. Lludposoit nBoitnmk Quad Lift (mogbeMHMKa ¢ YeTbIpbMSI KpaHaMM) IPOMU3BOLICTBA
«Thialf and Balder» (cieBa) n Quad Lift Ha menbde (cripasa) [8, 9]

LindpoBoit ABOITHMK TPyOGOIIpOBOa

[Tpy TPOEKTUPOBAHUM TTOJIBOAHBIX TPYOOIIPO-
BOJIOB ObLIa MCIIOb30BaHa 06auHast miaThopma
«IndpoBoit 1BOMHUK MecTopoxkaeHus» [10]. O6-
JIayHasl TeXHOJIOTUS JeTaJlbHOTO IPOEKTUPOBAHMS
MOJIBOJHOTO TPYOOIIPOBOJA M TIOABOSHBIX COOPY-
SKeHMI1 T03BOJIM/IA COKOHOMUTD 3HAUUTEeIbHOe KO-
JIMYECTBO pacyeTHBIX YacOB, B TOM UMC/Ie 3a CUET
YMeHbIIIeHUST YeJoBeueckoil ommbku. Bee craH-
IapTHbIEe pacyeTsl MPOEKTUPOBAaHMS TPYOOIIPOBO-
IOB ¥ TIOJIBOJHBIX COOPY>KeHUIH (pacueT TOMIMHbI

CTeHKM, aHa/IU3 YCTOMUYMBOCTU HA AHe, MPOJIeTa,
pacImpeHust KOHIIa TPYObl U BBITYKIOCTU TPYy6HO-
MpoBO/Ia) GbIIM BBITIOJHEHBI Uepe3 Be6-rpaduue-
CKuit Toab3oBaTenbckuit uaTepdeiic — GUI (puc.
4). O6nauHas miaTdopma «LndpoBoil ABOITHUK
MeCTOPOXIeHMsI», UCIIOb3yeMasi Py aBTOMAaTu-
3alUM TIPOEKTUPOBaHMS, 3HAUUTENbHO CHIUKAeT
OOIIYI0 CTOMMOCTD MPOEKTa, aBTOMATUUYECKU Te-
HepupyeT OTUYETHYIO JOKYMEeHTAalMIO.
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G s @ Obnako
Uudposaa mogens 4

Perucrtparop
AaHHbIX

Puc. 4. PaccTaHOBKa CEHCOPOB ¥ Hepefaua 60bIINUX reogaHHbIX
IL71s1 1M POBOTO ABOMTHMKA MOIBOAHOTO TpyborpoBoa [10]

B kauecTBe IpeuMyiecTB IMGPOBbIX ABOHN-
KOB MOXKHO BBbIIEJNUTH CJenyloliue: CHIDKeHUe
9KCIUTyaTaIMOHHbIX PACXOA0B; OIlEHKA TEKYIIUX U
OymyIIuX BO3MOXKHOCTE CUCTEMBI B TeUEHMUE ee
SKM3HEHHOTO LMKJIA, paHHee BbIIBJIeHME Hemo-
CTaTKOB IMPOU3BOAUTENBHOCTU CUCTEMBI ITyTEM
MOZEeIUPOBAHNS PE3Y/IbTATOB €llle 10 Pa3paboTKu
(bu3MIeCcKuX IIPOIIECCOB U MPOAYKTOB; OIITUMM3a-
IusT PaboTOCIIOCOOHOCTY, TEeXHOJOTUUHOCTU U
YCTOMYMBOCTM M HeNpepbIBHOE yTOUHEHME KOH-
CTPYKIIMI U MOJIeJieil ¢ MOMOIIbI0 MHbOopMAaINH,
TOJTy4eHHO! B peaqbHOM BpeMeHU. K HemocTat-
KaM TeXHOJIOTUY MM POBLIX TBOHMKOB HedTera-
30BBIX OOBEKTOB CJIeAyeT OTHECTU TO, UTO CO3[Ia-
HMe NUPPOBIX ABOMHUKOB TPeOyeT 1eleHaIpaB-
JIGHHO/ ¥ MHOTOQYHKIIMOHAJIBHOM KOMAaH/IbI,
BKJIIOUAs CIEUMAINCTOB B 0OJaCTUM METONOB U
TEXHOJIOTMII MCKYCCTBEHHOTO WHTeJ/UIeKTa, a
TaKKe MCITOIb30BAHMS CYIIEPKOMITbIOTEPHBIX TEX-
HOJIOTUIT U cUCTeM cOopa, XpaHeHUsT U Tepegaun
6osbIINX TeOmaHHbIX [11, 12].

3AK/IIOYEHHME

[IpuMeHeHMEe TEeXHOJOTUM IM(PPOBOTO ABOJ-
HMKA CYIIEeCTBEHHO y/Iy4IllaeT yIpasieHue HedTe-
rasoBbiMu obbekTamy (YKITH, VKIIT, HedTtemnpo-
BO/I, ra30IIpoBOJ], MOpcKasi 1iaTdopma, MmoaBo/I-
HbIIT TOOBIYHOM KOMIUIEKC, CKBa)KMHA), B YaCTHO-
CTU MPeOCTaB/IsIeT TaKye BO3MOXKHOCTH, KaK BOC-
CTAHOBJIEHME MCTOPUM CTPOUTEILCTBA U MOJED-
HMU3aIuy HeTerasoBOro COOPYKEHMSI U MPOTHO-
3MPOBaHNe MOBbIEHUS 3)HEKTUBHOCTY €ro IKC-
TUTyaTaluun OJIsl TIOIEPsKKY OTepaTUBHBIX pelle-
HMUIA, OLIEHOK U TUTAHMPOBAHMS, UTO MOXKET ITpUBe-
CTY K 3HAYNTEIBHOMY COKPAIeHNIO MU3AePsKeK Ha

TEXHOJIOTMYECKME OIepanyuy U IIPOCTOM; MOCTO-
SIHHASI OLIeHKA COCTOSIHMSI HepTerasoBoro 00beKTa
B PEeXXMIME PeaIbHOTO BPEMEHM C UCIT0/Ib30BaHMEM
AHIUTUYECKUX TaHHBIX [JIS UCIIPaBIeHUS OIIN-
OOYHBIX MM AOTOTHEHMSI OTCYTCTBYIOIIMX HAaH-
HBIX M3MepeHUil U IpUMeHeHMe He TPeOYIomMX
06CITYSKMBAHUS «BUPTYAIbHBIX CEHCOPOB», IIPEI0-
CTaBISIIONIMX MHGPOPMAIINIO IS KOMIIOHEHTOB
HedTeraszoBoro COOPYKeHMS, UYTO 3HAUUTETbHO
COKpalllaeT 3aTpaThl HA MCIIOJb30BaHME Gu3nye-
CKOJ1 ammapartypsl (KoTopast TpebyeT 00CTyK1Ba-
HUA).
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ONUIIOCODPU A

BOI'OMAS3 Oiner JleoHnmoBuu
cTyneHT, Kypckuit rocynapcTBeHHbBIN yHUBepceurer, Poccus, r. Kypck

MOPAJIb 1 HPABCTBEHHOCTD
B COBPEMEHHOM POCCHIICKOM OBIIIECTBE

AHHomauuﬂ. B cmamee paccmMompeHo CO8pEMEHHOE oﬁwecmso, €20 8J/IUssTHUE HaA MOpaJib U HpAB8CMBEHHOCMb.

Knioueesle cnoea: mopans, HpascmeeHHOCMs, 001ecm80, nompebHocmu obujecmaa.

C OBpEMEHHOE POCCUIICKOe OBIIEeCTBO TOBOIHHO
CJIOKHO yCTpoeHOo. CIOKHOCTb YCTPOEHHOCTH
POCCHUIICKOTO OOIIeCcTBa TMpeXKae BCEro CBs3aHa C
MCTOPUYECKUMU, TTOJUTUUECKUMU acreKTaMu, a
TaKke reorpaduyecKuM IOJOXKeHueM Poccuii-
ckoii ®Penmepauun. Vctopudeckue IOCIAEICTBUS
MIPOSIBJISIIOTCS B KPM3UCHOM cOCTOSTHUY 90-X TO/T0B
XX Beka, a Takke pacrnaae CCCP.

Poccuiickoe 06111eCTBO MHOTOHALIMOHATBHOE U
MHOTOKOH(MECCMOHAIbHOE, UYTO B CBOIO OYeEpedb
OKa3bIBAaeT BAMSIHME Ha MOpPab ¥ HPABCTBEH-
HOCTb. O6IIECTBO He MOXET OBbITh 3aKPBITHIM U
MIPOSIBJISIETCS BO3JEVCTBME [PYyrMX CTpaH Ha
B3IJISIZIBI, ¥ MMPOBO33peHMe Ha poCCuiickoe obiie-
CTBO. B 06mIecTBe HaOMIOIAIOTCS pasMUHbIE ITe-
peMeHbI B MOJIOKUTEIbHYIO VIV OTPUIIATETbHYIO.
B Hacrosiee BpeMsi O6IIECTBO CTaHOBUTCSI, B
CBSI3M C pasBUTHEM Mporpecca, MHGOpMaIMOH-
HBIM, e uHopmauus M 3HaHMe IpeaCTaBIsieT
BaKHEMIIYIO LIEHHOCTD.

B pesymnbraTe MHGOPMAIMOHHOV PEBOIOIUA
OYeHb MHOTME TTOTYIMIIN TOCTYII K MH(pOpMaIum B
TakoM o6beMe, O KaKOM He MOIJIM M MeUTaTb
CTpaKAyIIMe 3HAHUI MPOLIOTO moKoneHus. Of-
HAaKO 3TOT ITOTOK 3HAHMII He BCeraa o6ecreuymnBaeT
JIYUIIyI0 MHGOPMAIMOHHOCTbD; 3a4acTyi0 OH CITO-
cobcTBYeT MHMOOPMAIMOHHON ITyTaHuIle U ¢par-
MEHTapHOCTU 3HaHUI, GOPMUPOBAHUIO TTOBEPX-
HOCTHBIX HEIOJTOBPEMEHHBIX 3HAaHMUI, TaK Kak
MIPOUCXOIUT MOCTOSTHHOE 0OHOBJIeHNe MH(pOopMa-
VY, & IPEXKHSS MHPOpMAaIMsI CTAHOBUTCS HEBOC-
TpeboBaHHOV ¥ He3DPEeKTUBHONM, yCTapeBIIeii.
Iaske caM TepMUH «MHGOPMAaIMOHHOE 0OIIEeCTBO»
y3Ke ycrapes, usxwi cebs [1, c.181].

3ayacTyi MHOTMe CpeacTBa MaccoBOii MHMoOp-
Maluu TepenanT MHGOPMAIUI0 B MCKAKEHHOM
BUJe He TakK, KaK 6bLI0 COObITHE Ha CaMOM feJe.

Heratus co6bITHSI, TpenomHecéHHOi MHpopMa-
LMY BAMSET Ha OOIIeCTBO, a TaKKe Ha MOpajib U
HPaBCTBEHHOCTh B LIEJIOM [ejaeT MHOIMX 6es-
HPABCTBEHHBIMM, a TaKKe IOBeIeHMEe Y MHOTUX
CTAHOBUTCS aMOpaibHbIM. MHOTe COBpeMeHHbIe
MIpOU3BEIEeHNSI MCKYCCTBA TaKue, KaK XyIoxKe-
CTBEHHBII (MIbM IOKa3bIBAIOT OTPHUIIATETbHbBIE
00pasbl. B cBOI0 ouepenb OOV KOMMPYIOT MOBe-
IleHVe U3BECTHBIX JIIOEl CBOMX KyMUPOB.

Poccuiickoe 001IeCTBO XOUeT ObITh MOXOXKUM
Ha OOIIEeCTBO pPa3JIMYHBIX MHOCTPAHHBIX TOCY-
mapctB. Tak KakK MHOTME CTPaHbl M HApOIbl YHU-
KaJIbHbI, CTPeMJIEHME ObITh IOXOXUM Ha UYTO-TO
3apy6eskHOe HEBO3MOXKHO.

CoBpeMeHHOe O00ILeCTBO COCTOUT U3 JIIOJEi,
IIe KaXOblil uejoBeK yHMUKajeH. ['JlaBHas IeH-
HOCTb OOIIECTBA M €CTh KM3Hb KaKIOI0 OTHEe/b-
HOT'O 4YejioBeKa. B yio6omM o61ecTBe U y 0600
YyeJI0BeKa eCTh pas3InMuHble noTpedbHocTH. [ToTped-
HOCTM MOKHO pasgeuTh Ha MaTepuaabHbie, 6110-
JIOTUYEeCKMe, TyXOBHbIe. B 061ecTBe eCTb SKOHO-
MMUYecKue, MONUTUYECKNe MOTPeGHOCTH. JIyXOB-
HbIe TIOTPEOHOCTM: BCEM JIIOASIM He06X0aUmMo 06-
MAThCS OPYT C OPYroM, a TaKkKe IJIT Pa3BUTUS
JIMYHOCTU (TIoCellleH)e KapTUHHBIX rajiepeii), 4To
IeylaeT KakIoro uyejoBeka 6ojiee AyiieBHbIM. I10-
cellas pasjMyYHble BbICTaBKM, MHOTME 3aIyMbIBa-
IOTCSI O MOpaJIM BIMSIHMSL Ha uesioBeKa. JIJ1s pas3Bu-
TUSI CTPaHbI U 06IIeCTBa HEOGXOOMMO Pean30BbI-
BaTh O6IIeCTBEHHbIE TTIOTPEGHOCTH U 3aIIPOChI, Ta-
Kie KakK JeMOKpaTuueckue BbIOOpPbBI, HEe3aBUCHU-
MBbIif Cy[I, 3al[MTa YaCTHOI COGCTBEHHOCTHM, He3a-
BMCHMMbIE CpefcTBa MacCOBO MHGOPMALIN.

MHoOroe 13 IMPOUCXOSIIETO B O6IECTBE UMEeT
BJIMSIHME Ha MOPaJib M HPAaBCTBEHHOCTh. O Mopan
¥ HPaBCTBEHHOCTY Yallle BCEro JIIOAM 3aIyMbIBa-
IOTCSI, KOTIa C/Ty4aeTcss KpU3uc, Tpareaus. Mopaib
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MOSIBUJIaCh IOBOJBHO JaBHO U CYLIECTBYET I10 ceii
IleHb. JTO CBSI3aHO C TEM, UTO JIIOJAMU 3aqyMbIBa-
I0OTCSI O CBOEM IIpeJHa3HaueHUM, O AYXOBHOM
CMbICJIe KM3HY YeioBeKa B 11eJI0M.

Bormpoc 0 cooTHOILIIeHYM MOpa/Iv M HPaBCTBEH-
HOCTMU — 3TO B [IEPBYIO0 OUEPEAD BOIIPOC OIpesee-
HMS MIOHSITUIT MOPa/IM ¥ HPAaBCTBEHHOCTU. To mian
MHOe cojiepkaHue, KOTOpoe BKJIAIbIBAETCS TeM
VI VIHBIM YeJIOBEKOM B Je(PUHULIUY U OUKTYET
OCHOBHOI1 (popMaT OTHOIIEHUIT MeXIy HUMMU [2,
¢.190].

Mopanb ¥ HpPaBCTBEHHOCTb TECHO CBSI3aHbI C
penurueii. Mopaab U HPaBCTBEHHOCTh MPOTUBO-
TIOJIOKHBI 37Ty. TaM, re ecTb 3710 He MOXET ObITh
MOpaIX ¥ HPaBCTBEHHOCTU. Penurisi TOBOPUT Je-
JaTh nmo6pbie nmena. Mopaiab M HPaBCTBEHHOCTH
TO>Ke TOBOPUT, UYTO HY>KHO M36€eraTh 3J1a, HO OT 3J1a
M 3JIbIX TIOCTYIIKOB, K COXKaJIeHU0, TTIOTHOCTBIO U3-
0aBUTHCSI HEBO3MOXXHO. Mopanb M HpPaBCTBEH-
HOCTb SIBJITIOTCSI CAEpPKMBAIOIMM (HaKTOPOM [IJIst
MHOTUX JIIOJIE} OT COBEpIIEHUS] Pa3INUHbIX IIPO-
TUBONPABHBIX IEVICTBUINA.

B coBpemMeHHOJi Poccuyu 061IeCTBO Iepesku-
BaeT HPaBCTBEHHbIN KPU3UC, peausiMiu KOTOPOTO
CTaqM PbIHOYHBbIE OTHOIIEHMS, OpPMEHTalus Ha
MHOCTPAHHbIe  IIEHHOCTM,  IPUMUTUBU3ALINS
HPaBCTBEHHOTO Pa3BUTUS U OTCYTCTBUE B KU3HU
MHOTUX JIIOJe/ MOpajabHOM oropsl. IIpoucxoms-
IIyie COObITUS AEMOHCTPUPYIOT 000CTPEHME HPaB-
CTBEHHBIX ITPO6JIEM: e5KeTHEBHO CPeICTBa Macco-
BOII MHOpMALMM COOOIIAIOT HAM O MpPeCTyILIe-
HUSIX, PA3JIMUHBIX KaTacTpodax, MeKIyHapOAHbIX
KoHuMKTax. Bce 3TO McKaxkaeT 1 MOgMeHsIeT Tpa-
IUIIVIOHHBIE TTPEICTABIEHMUS 00 ICTUHHBIX LIEHHO-
CTSIX U CMBbIC/IE XXKU3HU, YHUUTOXKAET IPaHM MeXIy
I06poM u 3710M. HpaBCTBEHHOCTb COCTaBJISIET OC-
HOBBI JIIOG0OTO OOIIECTBa, €ro MOJUTUYECKYI0 U
SKOHOMMYECKYIO CTaGMIBHOCTD, ITOSTOMY B KpMU-
3MCHOM CUTYAIMM CJIOKHOCTH MPUOOPETAEeT 0OCO-
6y10 BaXKHOCT® [3, C.7].

MarepuaqbHOe CTAHOBUTCS Ha IEPBbI IUIaH
MHOTUX Jofgeit. ®uHaHcoBOe 6aromnosyume s
00IIecTBa CTAHOBUTCSI BaskKHEe MOPaIM U HpPaB-
CTBEHHOCTH, a 3TO MIPUBOAUT K 3aBUCTU, XOTEHUIO
TOT0, Yero y Apyroro Het. O6IIEeCTBY HY;KHO YMETb
J00MBaThCS UTO-IMOO JI000J IeHOi, a IjeHa
ycrexa MOKEeT ObITb JOPOrOji I MHOTMX Tpak-
JaH. DKOHOMMUYECKMEe OTHOIIEHUS IUKTYIOT OUeHb
SKECTKME PaMKU, BBIHYKIAsl UATY HA KpaliHue, OT-
yasiHHbIe IIaru. B ekeqHEBHON pPyTHUHE >KU3HU
MHOTMe, KOHEYHO, He 3alyMbIBalOTCs, €CTb JIM B
yéM-TO MOpajb ¥ HPAaBCTBEHHOCTH. [TocTerieHHO
MPOUCXOAUT ToaMeHa nmobpa u 3ma. To, uro

CUMTAIOCH 3JI0M B COBPEMEHHOM OOIIECTBE CTAHO-
BUTCS TOOPOM.

IMoce mpousoIIeanIero vaile BCero OTpuila-
TeJIbHOTO, HEraTUMBHOTO COOBITMS JIIOAM o6palia-
IOTCSI K PeJINTUU, MOPaIN, HpaBCTBEHHOCTU. MHO-
rve, K COKaJeHio, He 0CO3HAIOT, UYTO CAEIaHHOe
3JI0 TIOPOXKIAET APYTOE 3710.

KynbTypHbIE COOBITHS, TaKMe KaK CIIEKTaK/Ib B
TeaTpe, Xy OKECTBEHHbII PUIbBM MOTYT ITOJIOXKN-
TeJbHO, @ MOTYT U OTPUIIATEbHO BAMSITH Ha KaK-
IIOTO OTAENBHOTO uejoBeKa. OOIeCTBO COCTOUT U3
MHOKeCTBa JIiofieit. Be3ywIoBHO IS MHOTUX ITO-
HSITHME BEUHBIX IIEHHOCTE pasHoe.

Mopaab ¥ HpaBCTBEHHOCTb YacTO ITPOTUBOpE-
YaT TaKOMY BaXXHOMY MHCTUTYTY PEryaMpOBaHUS
001IIeCTBEHHBIX OTHOIIIEHMI1 KaK IIpaBo. Mopasb u
HPABCTBEHHOCTDb — TOHSTUS GIM3KME, HO BCE Ke
VMIMEIOT CBOM Pa3/INYMSI.

HpaBcTBeHHbIEe YTBEpKOEHMS HEOOXOIMMO
BOCIIPMHMMATb B MX O0OSI3bIBAIOIIEM 3HAYEHUM.
Koneuno, mopaiu He CyuieCcTByeT BHe TOTO, YTO
YyeJI0BEeK TOBOPUT, KaKyue ITOCTYIIKM COBepIIaerT.
Korma KTO-TO TOBOPUT «HE JIKECBUIETEIbCTBYN»,
a caM JDKeCBUAETEeTbCTBYET, TO OH TOBOPUT HE O
TOM, O UeM OH roBOpUT. HpaBCTBEHHbBIE YTBEPXKIE-
HUSI MOKHO CUMTATh HPABCTBEHHBIMM U IPUHMU-
MaTh B UX IIPSIMOM 3HAUEHMM TOJIBKO TOTHA, KOTAa
TOT, KTO GOPMY/IUPYET 3TU YTBEPKIEeHUST, hopMy-
JIUPYET UX IJISI TOTO, YTOOBI MIPUMEPUTH Ha CAMOM
cebe. O6bIIeHHOE cO3HaHMe GOPMYJIMPYET ITY Ke
MbIC/Ib, KOTJJa OHO OTOXAECTBJISIET MOPAIbHYIO
uens [4, c. 30].

CeromHsg B OOIIECTBEHHON >KM3HU MOXKHO
HaOMIOIaTh KaK Te, KTO CUMTAETCsI B OOIIECTBe
MIpMMEPOM OOIIeCTBEHHO MOPAaJbHOIO IOBefe-
HUSI, CaM COBepIIaeT pasauyHble, aMOpaIbHbIe
noctynku. CiioBa u OEeCTBUSI PACXOISITCS, KOTHa
JIIOIV TOBOPSIT OJTHO, a JejaloT Apyroe. OTo obec-
IIeHMBaeT MOPajIb ¥ HPaBCTBEHHOCTD B I1€JIOM.

MopaJib ¥ HpaBCTBEHHOCTb TE€CHO CBSI3aHBI C
3aIpeTaMy B 00IIIeCTBE, KOTOPhIE OCYKIAOTCS, HO
MIpY 9TOM HOPMbI ITpaBa MOTYT He 3aIpeliaTb. DTU
3aTpeThl YCTAHOBJIEHBI OOIIECTBOM, U IIPU 3TOM
KasKIbIi caM IJ1s1 ce6st pelliaeT, YTO XOPOIIO, a UTO
TIJIOXO.

CoBpeMeHHasi MOpajib TpeOyeT OT uejoBeKa
pasBMBATbCSI ¥ COOGCTBEHHBIMU YCUIUSIMMU H06OMU-
BaThCs ycrexa. Ho oHa He rOBOpPUT, Kak 3TO cle-
JIaTh, JIUIIb CTUMY/IMPYS YeJTOBEKa K ITIOCTOSTHHOMY
TTOMCKY, IIPEO0JIEHNIO cebst ¥ HAIPSKEHUIO CBOMX
cu1. B3amMeH coBpeMeHHasl HpaBCTBEHHOCTD IaeT
YyeJI0BeKY OIIYIeHMe TOTO, UYTO OH He BUHTUK 6ec-
CMBICJIEHHOM MallVHBI, MPULYMaHHOMN
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HEM3BECTHO 3aUeM, a TBOpPel] OYyAyLIero 1 OOVH U3
CTpOUTEJIel caMoro ce6st ¥ BCero SToro Mupa.
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OJINTEJIbBHOCTb CHM)KEHVS OCTPOTbI 3PEHUS
YV ITAIIMEHTOB 10 XUPYPI'MYECKOTI'O JIEYUEHVSI KATAPAKTbDI

AHHomauus. ITocne 80 nem kamapaxkmoti cmpadaem npakmuuecku 100% Hacenerus. KoncepsamugHoe Jieue-
Hue kamapakmol He3(dekmueHo, 00pazosasuieecss NOMymHeHue XPYCMAIUKa He paccacvleaomcs, eOUHCMeeH-
Hblli cnocob JieueHust — xupypeuueckuii. Becb MHO20UUCNEHHbLI KOHMUH2EHM NAYUEHMo8 ¢ Kamapakmotii pasnuu-
HO020 2eHe3a umeem pazHooOpasHbvle KAuHuUueckue popmol 0aHHol nhamonozuu. [IpuuuHamu J10KanN6HbLX Memado-
JUYECKUX HapyweHuti Xpycmanuka, npueodaujux K e2zo nOMymHueHuo, OmHOCUMCs cmapeHue (cmapueckas kama-
paxkma), 0CJI0XCHeHUsl, C8S3AHHbIE C IHOOKPUHHBIMU HAPYWEHUSMU U OpY2UMU NPOSBNEHUSAMU Memabonauueckozo
cuHdpoma, ¢usuueckumu u Xumudeckumu go3deticmeusimu, HaKonjieHue MokCuHo8 U Op. (OCNOMHEeHHAas Kkama-

pakma,.

Kniroueswoie cnosa: Kamapakma, cmapueckas kamapakmad.

Ha HaCTOSIIIMIT MOMeHT B Poccuiickoit @enepa-
MM IMAarHO3 KaTapakThl ycTaHoBIeH v 1,200
yenosek Ha 100 000 HacesieHMS, YTO B COBOKYITHO-
CTU IaeT obIlee KOJIMYECTBO MAIMEHTOB C KaTa-
pakToii, paBHoe mpuMepHO 1 750 000. YuuTsiBast
KOJIMYECTBO €3KerOHO MPOBOIVMBIX Olepaluii Mo
9KcTpakumum karapakTtsl (460 000-480 000), ce-
IyeT KOHCTaTMPOBAaTh, YTO MOTPEOHOCTH B OIepa-
TMBHOM JIeYeHUM ITOKpbIBAETCSI BCero ot 1/3 mo
1/4. OTOT TIOKa3aTenb BapbUpPyeT C MIUPOKON am-
IUIMTYOM, TaK Kak oueBueH HakT Gosblieii go-
CTYMTHOCTU XUPYPTUUECKOI TTOMOIIM MallieHTaM,
MPOKMUBAIONIMM B TOpoflaX M KPYITHbIX HaceaeH-
HBIX IMYHKTaX, B OTJIMUYME OT >XXUTeJel CelbCKO
MeCTHOCTH [6, 7].

Xupyprudeckue BMeImatenbctBa (2590) 6butn
nposeneHsl B iepuop ¢ 2007 o 2011 rog. B cTpyk-
Type OINepMpoOBaHHBIX KaTapakT (2590) mpeobna-
Ilajla BO3pacTHAsl KaTapakTa, Ha ee JOJI0 IIPUX0-
mwioch 73,3% Habmomenuit (1899 maiueHTOB).
OcnokHeHHas KaTapakTa cocTtaBuiaa 26,7% (691
MalyeHTOB), KOTOpas pa3BMBaiach Ha GoHe TKe-
JIOV COMAaTUYeCKOi maTojoruu u/miu 3abosieBa-
HUSIX T71a3.

ITpu o6parieHnu 3a XMPyPruaeckuM JeueHueM
MalyeHTbl MMeIV PasjMyHble BO3PACTHBIE KaTe-
ropuy, KOTOpbIE paCHpeneauInCh ClIeIyolum
o6pasom (puc. 1).
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Puc. 1. PacnpeneneHMe IIaliMeHTOB C KaTapaKTOVI 11O BO3paCTHBIM KaTeropusamM

Uncno Xupypruuyeckux BMeIIaTeIbCTB Haxo-
IUTCS B TIPSIMO¥ 3aBMCUMOCTHM OT BO3pacTa Iaiu-
eHTOB. OUeBUIHO, YTO HAMOOJIbIIee KOJUUECTBO
orepaluii TpoBOAMIOCh B Bo3pacTe crapiie 60
set 2184 (84,32%). MakcumyM orepanuii mpuxo-
IUI0Ch HAa Bo3pacTHOM mepuom oT 70 mo 80 seT.

KonnuecTBO maiyeHTOB C KaTapakToi mocie 80
JeT O6bLI0 OrpaHMUYEHO IMPOJODKUTETbHOCTHIO
SKU3HUA.

Cpeay malyeHTOB GOJBIIMHCTBO COCTaBWIN
skeHIIMHBL 1580 (61,0%), MykumH 6bUTO 1010
(39,0%).

1580(61,0%) 1010(39,0%)
) 0

B MyX ©OKeH

Puc. 2. Pacnpenene}me ManyeHToOB C KaTapaKTOﬁ 110 1oy

[lpn aHanM3e BCTPEUAEeMOCTM KaTapakThl B
PpasIMUHBIX BO3PACTHBIX KATErOPUsIX B 3aBUCUMO-
CTU OT Toja ObUTM OOHApYKEeHbI JOCTOBEPHbBIE

oTnunuusi. PacnpeneneHue mo BO3pacTy U MOy
IIpeJiCTaB/IeHO Ha PUCYHKe 3.
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Puc. 3. PacripocTpaHeHHOCTDb KaTapaKThl B PA3JIMYHBIX BO3PACTHBIX KATETOPUSIX B 3aBUCUMOCTH OT MOJ1a

IIpn aHanM3e BO3PACTHBIX KaTeropuit obpa-
njaetT Ha cebs BHMMaHMe HepaBHOMepHas obpa-
11aeMOCTb 32 MeAUIIMHCKO ITOMOIIbI0O MYKUMH U
skeHIMH. 1o 60 JyreT yaie 06pamanTcs MysKUMHbI,
rocyie 60 et keHIIMHBL [Ipy 3TOM 6oJiee IoJIo-
BMHBI MY>KUMH C KaTapakToit 525 (52,2%) obpaiia-
JIMCh 38 MEIULIMHCKOV ITOMOILbIO B Bo3pacTe 10 70
JieT. B TO ke BpeMsI KeHIIVH, 0O0PaTUBIIMXCS IJIs1
JieueHMs] KaTapakThl B Bo3pacTe A0 70 jeT 6bUIO0
BCEro OKOJI0 opHoi Tpetu 523 (32,52%) mpwu
p<0,001. OcHOBHas1 Macca >KeHIH TTOTYUNIN XU-
pypruueckoe jeueHue KarapakTbl mociae 70 jer

1066 (67,46%), myskunH mocie 70 et 6110 483
(47,82%) nipu p<0,001. OueBMIHO, UTO GOPMUPO-
BaHMe KaTapakThbl y My>KUMH [IPOUCKXOOUT B Oosee
paHHeM BO3pacTe, 4eM y eHIIuH. Kpome Toro,
Takoe pacIpefe/ieHye TMalyeHTOB, CBSI3aHO C
6osibIIIelt TPOJOIKUTEIBHOCTHIO KU3HU JKEHIUH
10 CPAaBHEHMIO C MY>KUMHAMMU.

CHMKeHMe 3peHMs IIpM KaTapakTe pa3BMBa-
eTcsl ocTeneHHo. bbula mpoaHanu3upoBaHa AJin-
TEJBHOCTDb CHVKEHMS 3peHMSI IO XUPYPTUUeCKOro
nevyeHust. [laHHbIe IPeCTAB/IeHbI B TabuIe 1.

Tabnuna 1
JIUTEeIbHOCTh CHY)KE€HMSI OCTPOTHI 3PEHMS Y MALMIeHTOB [0 XMPYPIMUECKOro JIeUeHMSI KATapaKThI
IIIUTeTbHOCTD o 6 1rom 2roga | 3roma | 4roga | 5mer | Bomee5
CHIKEHUSI 3PeHUS Mecs1ieB 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%)
CHIDKeHMe 3peHMs] pa3BUBAIOCh B TeueHue 2 JieT.
W3 HabmomaemMbix HamMu 60bHBIX y 10 yesoBek
(opmupoBaHMe KaTapaKThl Mpogoskanock 10,y 8
— 20 net. Oco6blit MHTEpeC MPeACTaBWIN Taly-
€HTBI C OBICTPBIM ITPOTPECCUPOBAHMEM KaTapPaKThI
(mo monyroga). Ouu cocraBuau 272 (10,5%) 60mb-
HbIX. [IpM aHa/mM3e CTPYKTYphbl 3TUX MAI[I€HTOB
BO3DAaCTHBIX MM TOJIOBBIX Pa3/iMuuii He BBISIB-
JIeHO. B cirydyasix 6pICTPOro MporpeccupoBaHms Ka-
TapakThl y 22 (8,1%) naneHTOB perncTpupoBacs
caxapHblii guabet, u3 HuUX y 20 mauyeHToB — 2
Tumna. CaxapHblit Auaber ¢ OCTOXKHEHHBIM Teue-
HMeM 6bUT TObKO y 1 manuenTa. V 18 (6,6%) ma-
LIMeHTOB OTMeuaach MUOIMS BbICOKOI U CpefHeli
crenenn. Y 1 manyeHTa B aHaMHe3e Oblia KOHTY-
3us raasa. Y 248 (91,3%) 60abHBIX KaTapakTa 6bl1a
2 win 3 cremneHu IIOTHOCTHM. Y 73 (26,8%)

OOJIbHBIX MMM KOPTUKAIbHYIO KaTapaKTy, XOTS
OOBIYHO 3TOT TUIT KATAPAKThI BCTPEYALTCS PEAKO U
B 001ei1 BbIOOpKe HAOII0IaeMbIX HaMyU OOIbHBIX
IIpM JajabHelIIeM ucciaegoBaHum coctaBuia 11,7%
(2,3 pasa meHbline). PopMupoBaHNe KOPTUKAIb-
HOJt KaTapaKThl SBJISIETCSI OTpaskeHMeM GbICTPOro
MPOTrPEeCCHPOBAaHMSI TIOMYTHEHMS XpyCTajquka. B
TO Xe BpeMsI M3BeCTHO, UTO SiepHasl KaTapakTa
yalle BCTpPevaeTcsl MNpM MeIJIEHHOM pasBUTUN
nporiiecca.

Ipu obpaleHny 3a XMPYPruyeckoii oMoOIIbIO
u3 2590 maimeHToB y 976 (37,7%) OTCYTCTBOBAJIO
MpeIMeTHOe 3peHye. B 0CHOBHOM 9TO GbUIM ITaIy-
€HTBI CO 3pejioN U Iepe3pesoii KaTtapakToii. Jim-
TEJIbHOCTb OTCYTCTBUSI TIPEIMETHOTO 3pEHUS Y
9TUX IMaIMeHTOB BapbUpPOBaIach OT 6 MeCsIIeB 0
5 ner u 6osee. JlaHHbIe TpeICTaBIeHbl B Tab-
nuiie 2.
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Tabauiia 2
JIUTeNIbHOCTh OTCYTCTBMS IIPeIMETHOrO0 3peHMs Iiepel XMPyPruYecKuM BMellaTeIbCTBOM
JlnuTenbHOCTh flo6 lrom | 2roma | 3roma | 4roma | 5 et Bosnee 5 ner
OTCYTCTBUS 3pEeHMs MecsLeB
n=976 830 83 13 6 6 6
% 85,0 8,5 1,3 0,6 0,6 0,6

OT MOMeHTa TOTepU MPeIMeTHOTO 3peHUs A0
MpOBefeHNsT XUPYPIrMUYecKOro BMeIlaTeNnbCTBa Y
60JIbIIMHCTBA HAOMI0gaeMbIX nanyeHToB 830 (60-
Jiee 85%) MpoIIIO MeHee MoIyroaa, u3 Hux 221 ue-
JoBeK (22,6%) yke uepe3 Mecsl] MOC/e MOTepu
3peHusT TIOIYUIWIV XUPYPIUIECKYIO TTOMOIIb, 467
(47,8%) - B TeueHMe OMVDKANIIMX 3 MecsIeB.
OctanbHble 15% (146) maLyeHTOB ONEPUPOBaHbI
yepe3 ron u Oojiee IOC/ae IMOTEPU ITPeIMETHOrO

3peHus. TpeTbs yacTb U3 Hux 55 (5,6%) umenu me-
pespesyio CTaguIo0 PA3BUTHS KaTapaKThl.

[TammeHTHI ¢ KaTapaKTOM MMeau pasjiMuHbIe
MecTa IposkuBaHus. [Ipy aHanau3e BbISIBIIEHA 3a-
BUCUMOCTH 3PEIOCTY KaTapaKThl B MOMEHT 06pa-
IIeHUs 3a XUPYPTrUuYeckoil MOMOIIbI0 OT MecTa
MIPOKMBAHMUS TMalIMeHTOB, KOTOpas MpecTaB/lieHa
B Tabnuiie 3.

Tabnuua 3

Pacnpepnenenue nanyueHToB (2590) 1o cTeneHy IOMYTHEHUS XPyCTa/IUKa
B 3aBMCHMMOCTM OT MecTa IpoxuBaHus 3a 2007-2018 r.

€1a60 MHTEHCUB- C 3JIeMeHTaMu I1e-
YacTUUYHOE MHTEHCUBHOE
MecCTO IIpOKMBaAHUS HOe pespeBaHusI
n % n % n % n %
T'opox (n-2095) 69 3,3 1284 61,3 706 33,7 36 1,7
PaitoHHbIi1 IeHTp (n-205) 11 5,3 100** 48,8 89* 435 5 2,4
Ceso (n-290) 9 3,1 141%* 48,6 126** 43,5 14* 4.8

* - TOCTOBEPHOCTH OTINYMIL OT ropopa mpu p<0,05,
**_ IOCTOBEPHOCTH OT/IMUMIL OT ropoza mpu p<0,01.

[TanyieHTHI pailOHHBIX LIEHTPOB U Ceja IOCTYy-
MapT IJjIs1 XUPYPTUUECKOro JieueHus] Ha 6osee
MO3OHUX CTaAUSX Pa3BUTUSI KaTapaKThl, UeM roO-
poackue xxutTeau. Y HUX JOCTOBEpPHO yaliie BCTpe-
YaloTCs 3peJible KaTapakThl, a y XUTeel cena —
nepespesble KaTapaKTbl, UTO CBSI3aHO C COCTOSI-
HMeM O(TaTbMOJIOTMUYECKOI CIYKOBI B paiioHaXx,
MHGOPMIMPOBAHHOCTBIO HAceJeHUs U YAAIeHHO-
CTBIO OT 00JIACTHOTO I[EHTPA, C OJTHOI CTOPOHBI, U
IOCTYITHOCTBIO MeIUITMHCKOM TMOMOIIU IJIsl To-
POJIICKOIO HaceleHus, C PYroii CTOPOHBDL.

BeiBogbi. Okosio Tpetu ciryuaeB BK dopmupo-
BaJIach B TeueHMe mmepBoro roga 30,2% (58 us 192).
B OCHOBHOM 3TO OBLIM MAIMEHTHI, OIIEPUPOBAH-
HbIe II0 NOBOJY OCJIOKHEHHOM KaTapakThl 49,3%
(35), uTo B 2,6 pa3a uaille 0 CpaBHEHUIO C BO3-
pactHoii 19,1% (23). IlocneonepalioOHHbIE OCIOK-
HeHMS 10CcjIe XUPYPrUM y TIaliMeHTOB C OCJIOXKHEH-
HOI1 KaTapaKTOl BCTPevaroTCs valie, Yem y rmaum-
€HTOB C BO3pacTHOI Karapakrtoii (4 (0,83%) mpo-
T™UB 6 (5,22%). B CTpyKType OC/IO)KHEeHHBIX KaTa-
PaKT M0 OCHOBHOMY 3a60JIeBaHUI0 TIPe0bIaiaioT
60JIbHBIE C caxapHbIM Auabetom 72 (62,6%). Bos-
pacTHbIe KaTapaKThbl, B OTIMYME OT OCJTOXKHEHHBIX,
KpajtHe peJIko pa3BUBAIOTCS Y MMaI[IEHTOB MOJIOXe
60 set. IIpyu pasBUTKUM OCIOKHEHHOV KaTapakThl,

B OT/INUME OT BO3PACTHOIL, B 4,5 pa3a uaiue dop-
MMpPYeTCSI 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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K BOITPOCY OHEHKU 3®®EKTUBHOCTU JIEYEHVSI MAKVYJIAPHOTI'O
OTEKA ITOCJIE ®AKOIMVJIbCUOPUKAIIVIN KATAPAKTDI

AHHOmMauus. Xupypeuueckoe JieueHue Kamapakmol COnposoxcdaemcs onpedeneHHsIM PUCKOM pa3euimus Ku-
CMO3H020 MakyasapHozo omeka cemuamku (KMO), snepasie onucanHsim euje 8 1953 200y S.Irvine, 8 anoxy pac-
yeema UHMpAaxKancyAapHol IKCmpaxkyuu kxamapakmel (cunopom Hpeurna-Iacca). B ciyuae omcymcmaus Heo6xo-
JuMO020 JiedeHUsl M0 COCMOSTHUE MOXem npueecmu K CMotikomy CHUMCEHUI YeHMpaibHo20 3peHust. [loamomy npu
HAMUYuU xapakmepHoix #anobd Heo6xo0uMo ce0espeMeHHO NPosodums KOMNIEKCHOe opmanvmonozuteckoe 00-
c1edosaHue nayueHmos ¢ UCN0J1b308dHUEM ONMUUEcKoll kozepeHmHoll momozpaguu (OKT) cemuamku. Omo nos-
80J1UM OUEHUMb CUMyayuio u npu HeobxooUMoCmu c80espeMeHHO Ha3HaAYUmMe adekeamHoe jeueHue.

Kanroueesie cnoea: kamapakma, akosmynscuguxayus, KUcCmo3Hulli makyaapHuiti omex cemuamku (KMO),
onmuueckas Kozepenmtas momozpagus (OKT), pakmop eHympucocyducmozo pocma.

BBegenue

Xupypruyeckoe JjedyeHue KaTapaKTbl COIPO-
BOXXZ,A€TCs OIpeeIeHHbIM PUCKOM Pa3BUTUS KU-
CTO3HOTO MakKy/sipHOTO oTeka cetdyaTku (KMO),
BIIEpBbIE OMMCAHHBIM emle B 1953 rogy S.Irvine, B
3MOXYy pacliBeTa MHTPAKAIMCYISIPHOM 3KCTPaKUUn
KatapakThl (cuHApoM MpBuHa-T'acca). B mporiecce
COBEPIIEHCTBOBAHMS XUPYPIUUECKMX TEXHOIOTUN
3a mporienne 60jiee YeM IO BeKa PUCK pa3BU-
TUS 3TOTO OCJIOXXHEHUSI 3HAUUTEIbHO YMEeHb-
HIMJICS, IPUOGIU3UTENBHO ¢ 11% mpu MHTpaKarcy-
JISIPHOW 3KCTPpaKLMy KaTapakTsl [8, 9] mo 1-2% nipu
daxkoamynbcubukauym [1, 2, 12, 13]. Cpoku pas-
BuTKsi KMO nocse onepanuy OTMeJarTCs B Ipe-
Jenax 4-6 Henenb, OOHAKO B OTAEJNbHBIX CIydasx
PETUCTPUPYIOTCS uepes ron u Gonee [3, 4, 10, 11,
14]. TIpu oTCYTCTBUM HEOOXOAMMOTO JIEUEHUS ITO
COCTOSIHME MOXKET MPUBECTU K CTOMKOMY CHIKe-
HMIO LIeHTpalabHOro 3peHus. [loaTtomy npu Hanu-
UMM XapaKTEPHBIX KajI00 HEeO6XOOMMO CBOEBpE-
MEHHO MPOBOAUTH KOMILJIEKCHOe 0(TabMOJIOTHK-
yeckoe 06C/ieoBaHMe TAIMEHTOB C UCIIOIb30Ba-
HMEM OITUYeCKOil KOorepeHTHOIt Tomorpaduu
(OKT) ceTyaTku. 3TO NMO3BOIUT OLEHUTb CUTYya-
M0 U TIpU HEoOXOJMMOCTM CBOEBPEMEHHO

Ha3HAYMTh aJekBaTHOe jieueHue. CoBpeMeHHbIe
MUCCIeIOBaHMS TTOKA3bIBAIOT, UYTO TPAH3UTOPHOE
yBeJIMYEHMEe TOJIIUHBI CeTYaTKM Iociae (ako-
sMysIbcudUKaIMK BCTpevyaeTcs B 41% ciryuaes [6],
OJHAKO (YHKIMOHAJBHOrO 3HAYEeHUS] OHO He
MMeeT ¥ BO3BpalllaeTcs K MICXOHOI uepe3 Tpu Me-
csita rocite onepanuu [7]. B caydae ecin Ha6iio-
JaeTcsl yTOIIeHMe ceTyaTKy 6oee yeM Ha 40% oT
MCXOOHOWM TONIIMHBI, TO UMEETCS OOCTOBEPHBI
npusHak pasputusi KMO. Tak ke HeoOXOAMMO
YUYUTBIBATb COITYTCTBYIONIYIO ITATOOTUIO. Y Talu-
€HTOB C 3MUPETHMHAIbHBIMU MeMOpaHamu, BM]I,
caxapHbIM O1abeToM WMMeeTcsl 6ojiee BBICOKUIA
puck passutust KMO nocie dakosmyabcubpuka-
uum [5].

MaTtepuajbl M METOAbI

UccnegoBaHue IPOBOOUIOCH B TeUyeHME 3-X
JleT Ha 6ase MemgMUMHCKOro 1eHTpa «CoBpeMeH-
Hast odrambmosiorusi». Ilom HabOIeHMEM HaXO-
Iounoch 4608 nmanyeHTOB, ONEPUPOBAHHbBIX M0 I10-
BOAY KaTapakThl U3 HUX 1634 MyXumHbl U 2974
SKeHIMHbI. CpemHMiT Bo3pacT HabII0maeMbIX CO-
cTaBua 72,9+/-2 roga. Bce mauyeHTaM ObUIM TIPO-
BelleHbl onepauuy dhakoamyabcudburauum Ha da-
koamynbcudmkartope Stellaris PS.
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B rccinemoBaHye BOIIIM ITALIMEHTBI CO CTOMKMUM
KMO, nmns koMmeHcaluyu KOTOPOTo ITOTpeboBa-
JIOCb MHTpaBUTpeajsbHOE BBeIeHMe IIperapara,
6JIOKMpYIOIIEro (akTop BHYTPUCOCYAUCTOTO PO-
cra. Becero 3a nmepuop Ha6momeHus 28 mauyeHTaM
MOTPeO0BaIOCh MHTPAaBUTPEATbHbIe MHbEKIINN. B
5 cayuasix onepanyy 6LV IIPOBEIEHBI C YK MMe-
IOIIMMUCS HauaJIbHbIMU NTpu3HakaMmu KMO, koTo-
pBIil YBEIMUMIICS IIOCIe BMellaTenbCcTBa. B 3-x
cirydast 9To ObLIY MaiyeHTs! ¢ BMI, B ogHoM IMO
B coueTanuu ¢ OPM 1 oguH ciyvail KinacCcu4yeckoii
OPM. V 23 nauyeHTOB Ha4yaa0 KMCTO3HOTO MaKy-
JIIPHOTO OTeKa ObLIO 3apercTPMPOBAHO ITOCIIe
omnepauyu. Hambosee vacto (15 ciydaeB) oTeku
ceTyaTKy HabII0AaINCh B TIEPUO, 10 2-X MeCSIIIeB
nocye omnepanuu. OT 6 Mecsies 10 1 roma ObLIO
3apeructpupoBaHo 3 ciaydass KMO. Ilocime ropa

ObLIO BBISIBJIEHO elle 5 cryyaeB. Y BCeX MallEHTOB
1ocJjie rofa umesachb COMyTCTBYIOLIAs MaTOIOTUS:
3 mauyeHTa ¢ caxapHbIM ayabeToM 2-To Tuma u 1
rarueHT ¢ BM/I. ¥V ogHoro mauueHTa otek cgop-
MMpOBaJICs 6osiee ueM uepes 2 rofia rmocje onepa-
1y Ha (poHe IIUTENHbHOTO MPUMeHeHMs ITpocTa-
rIaHAVHOB. JlaHHbIe ciaydan (5) He MOTYT OBITh
CBSI3aHBI C XUPYPrUUYECKUM BMellaTe/lbCcTBOM. Ta-
KM 06pa3om, B 1CClIeloBaHMe ITOCIe0nepaoH-
HOT'O KMCTO3HOT'O MaKy/ISIPHOTO OTeKa ObIJIO BKITIO-
yeHO 18 ciryuaeB, KOTOpbIe OBLIM 3apPEruCTPUPO-
BaHbI B epunoz, OoT 7 AHel A0 1 roma mocie onepa-
1107078

B Tabmuie 1 mpenctasiaeHsl caydan KMO BbI-
SIBJIEHHBIE TTOC/Ie Onepanuy C yUYeTOM COIYyTCTBY-
OILei TTATOJIOTUY U CPOKOB UX BBISIBJIEHMSI.

Tabnuia 1
Cpoku bes conyTcTByOLIEH ITAaTONOT U Ouabet oPM Bcero
ITo 2x mec 10 3 2 15
OT 6 1o 12 mec 1 - 2 3
Bcero 11 3 4 18

IIpn cpaBHeHun BcTpedyaemoctT KMO mexny
MykunHamu (1634) u xeHmHamu (2974) otme-
YyeHO O6OJIbIlIee KOJUMYECTBO OTEKOB Y MYKUMH,

OJHAKO CTATUCTUYECKOI JOCTOBEPHOCTHU ITO Ipe-
ob6nasanne He umeeT. CpaBHUTEIbHbIE TaHHBIE 110
TIOJTy TIPe/ICTaBJIeHbI B Tabiuiie 2.

Tabmuna 2
rpynna Karapakra KMO p
n % n %
MYXX 1634 35,5 11 0,67 -
KeH 2974 64,5 7 0,23
Jleuenne KMO npoBOAMIOCH C Y4€TOM JaHHBIX Pe3ynbTaTsl

uccnenoBanus OKT. Ilpu oTCYTCTBMM CONTYTCTBY-
omeii naronormm (11 ciaydaeB) IPUMEHSIIOCH
TOJIBKO MHTPAOKYJISIDHOE BBeJleHMe MpernapaTos,
6JIOKMPYIOIMX (PAKTOP BHYTPUCOCYAMUCTOTO POCTA
(UBBJI). Tlpu Hanuuuyu SHIUPETUHATbHBIX MEM-
O6paH B 3-X CJryyasx u3 4-X B JOTOJHEHUU K UHD-
eKkuusiM 6bIM TpoBeAeHbl 3CBD ¢ mocTuskeHueM
xXopoiero (pyHKIMOHATBHOTO pesynabrata. OauH
MalMeHT OT ONepanyuy oTKasaacs. M3 3-x maiyeH-
TOB C O1abeTOM OLHOMY B JIOTOTHEHUN K MHBEK-
uusiM 6buT0 TIpoBemeHo 3CBD ¢ MOMOXKUTEIBHO
JVHAMUKOJA.

Y HeKOTOpPBIX MALIMEHTOB Pa3/IMUHbIE B CPOKMU
IocJie orepanuy HabII0gaaoCch pasBUTHE MaKy-
JISPHOTO OTeKa, KOTOPbIi (PUKCHMPOBAJICS HA TOMO-
rpade SOCT Copernicus+. TpaH3UTOPHBIE OTEKU
CeTUYaTKM MMeEBIINE IIOJIOKUTENbHYIO0 IMHAMUKY
Ha (hOHEe MHCTWIISIIMIA T7Ia3HbIX Kalelb, CoIepsKa-
mwyx HITBC B aHanu3, He BXOOWUJIN.

[IpoBeneH aHanM3 KOIMYECTBA UHBEKIINIA, HE-
00XOMVIMBIX JJISI KOMIIEHCALIMM MAaKYJISIPHOTO
OTeKa B 3aBUCUMOCTU OT CpoKa (OpMMUPOBAHUS
MaKyJISIpHOTO OTeKa MocJie onepaiiuu. Pe3ynbTaTsl
NpeAcTaBieH Ha PUCYHKe.
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i Jlo 2-x mec

Cpoxu BozaukHoBeHuss KMO u xonngectso UBBJI

Ot 6 1o 12 mec

10

(o))
|

w

KommuectBo cinydaes
(9]

2 UHBEKIIUH

1 nHBEKIHS

3 UHBEKINH

4 MHBEKIIUN 5 MHBEKIHHI

KommeHcanusi oTeka ceT4aTKu, pa3BUBAIOILE-
rocst mo 2-x MecseB (15 ciayyaeB) HacTymaaa mo-
cJie IpoBeieHus oT 1 1o 3-X MHbeK1uii (061Iee KO-
JINYeCTBO UHBbeKIUI 26). IIpuyem B 7 ciiydasx u3
15 (47%) sddexT 6bUT JOCTUTHYT IOC/E OTHOM
MHBEKIVY, B 5-Tu (33%) mociie ABYX MHBEKLNM, a
B 3-x ciaydasx (20%) moTpe6oBasnoch TPU MHBEK-
uyu. [Iyisg KOMIIeHcalyy OTeKa pe3BUBILErocs OT 6
o 12 mecsies (3 crydast) moTpe6oBaioch oT 1 1o
5 nHbeKuuit. HabaiomeHns 1oKasbIBaloT, UTO 1S

kommeHcanyy paiHero KMO cetuatku B 80% city-
YasgX OOCTAaTOYHO IpoBeldeHMe 1-2-X MHBEKLUIA.
Tak >xe OTMeUeHO, UTO B Ka’KIOM KOHKPETHOM
cayyae yeM paHbllle pa3sBUBAJICS OTEK CeTUYaTKH,
TeM MeHbIIIee KOJIMUYeCTBO MHBEKUUIT TpebGoBa-
JIOCh [IJISI €ro JIeueHusl.

CpenHee KOJMUYECTBO MHBEKLMIA HeOOXOmyi-
MbIxX 7151 komneHcauuyu KMO Bo3pacTaer ¢ yBenu-
yeHMeM cpoKkoB pa3Butus KMO.

Tabnuua 3
Cpoku pa3BuUTUS KonmnuecTBo ciydaes Kor-so Cpennee snauenye
VIBBJI Kos-Bo VIBBJI
o 2-x mec 15 26 1,73
Ot 6 mo 12 mec 3 8 2,67

B rpynne ¢ panaum passutuem KMO (mo 2-x
MecC) IOTpeboBaIOCh MEHbIIIee KOJIMUECTBO UHD-
exumit Ha 1 ciyyvaii (1,73 yHbekuuy NpoTuB 2,67).
Takum o6pasom, s derTuBHOCTH JeueHnuss KMO B
IPYINax, CBSI3aHHBIX C XUPYPrMUeCKMM BMellla-
TeJIbCTBOM (IO 2-X MeC) BBILIE IO CPaBHEHUIO C
rpymmor KMO pe3BuBIieMcs rocie 6 MecsieB.

OueHka (QYHKIIMOHAJIBLHOTO pe3yiabTaTa 3a-
K/IloUasiach B CpaBHEHME OCTPOTHI 3peHMUSI C TI0JI-
HOJ KOppeKuueil 0 Havaia JeuyeHus U 1o 3aBep-
meHuio kypca. [lo gJaHHBIM Tpe[CTaBJIeHHBIM B
Tabmuile 4 MMeeTCsT OOCTOBEPHOE Y/yJIlleHye
OCTPOTbI 3peHMs y MalMeHTOB C paHHUM pa3BU-
TeM KMO 110 2-X Mecs1€eB I10C/Ie onepanum.

Tab6nuiia 4
Cpoxk Bo3HuKHOBeHMUss KMO o neyeHus ITocne neyeHns JOCTOBEPHOCTD
o 2x mec 0,41%0,06 0,69+0,09 p<0,05
Ot 6 1o 12 mec 0,20£0,06 0,30+0,12 -
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DTO TOBOPUT O BbICOKO¥ 3 PEKTUBHOCTY Jieye-
Hust KMO pa3sBuBawIIMXCs B paHHMI OCaeonepa-
LIVIOHHBIV IepUOS.

O6CyRmeHye pe3yaIbTaToB

Takum o6pa3oM, MPOBeIeHHOe VCCaeqoBaHMe
JIIeMOHCTPUPYET BBICOKYI0 3(PEKTMBHOCTD Jieye-
HUS nocaeonepaluoHHbix KMO, pasBuBarommxcs
B IIepMoJ 0 2-X MecsilieB Toc/e orepanun 1o
CpaBHEHMIO C OTeKaMM, pa3BMUBAIOLIMMICS ITOCIIe
6-Tu MecsieB. [l jiedeHUsT paHHUX OTEKOB B
cpenHeM TpebyeTcsl MeHbIIIee KOIMYeCTBO MHbEK-
LMl Tpenapara, MHIMoupyomero GakTop BHYT-
pucocypucroro pocra (1,73 mpotus 2,67). Yiayu-
1IeHMe OCTPOTHI 3peHMUsI C TTOJTHOM KOppeKiuei B
JTOI TpyTIie NallMeHTOB TaK YXe MMeeT YPOBeHb
CTaTUCTUUECKOI JOCTOBEPHOCTU, KOTOpas OTCYT-
CTBYeT Yy MalMeHTOB ¢ 60jiee MO3THMM HAUaIOM
passutyus KMO mociie onepamun.
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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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OUIIOJTOT A, NHOCTPAHHDBIE
A3BIKN, KYPHAIINUCTUKA

JUMOBA Hpuna BagumoBHa
yUMUTE/Ib aHIJIMICKOTO sI3bIKa, MyHUIIMITAJIbHOE GI0IKeTHOE 061e06pa3oBaTeIbHOE
yupexnenue «Jluteii N21 um. A. C. ITymkuna», Poccus, r. HuskHeBapTOBCK

ITPENJIO>KEHUA 110 COBEPIIEHCTBOBAHNIO MOHUTOPUHTA
PE3VJIbTATOB OBYUEHUS AHIJIMFICKOMY SI3BIKY
HA BA3E OBPA30BATEJIbHOI'O YYPEXXJIEHUSA

AHHOmMauus. B cmamue uccnedyromcs nepcheKmuast C08epuieHCM808aHlsi MOHUMOPUH2d pe3yibmamos 06y-
UEHUS AH2AUTICKOMY A3bIKY C NOMOWbI0 cospemeHHbix cpedcme HKT. CospemenHoe 00pasosaque cmauo Heeo3-
MOXCHO Npedcmasums 6e3 UCN0J1b308aHUS UHPOPMAUUOHHBIX TNEXHON02ULI, U 00HOL U3 HAubOee NONYAAPHBIX U
YOOOHBIX (hOpM KOMMYHUKAUUU MeXOY hpenodasamensamu U YHeHUKAMU A8AA0Mcs mecceHoxcepsl. Paccmampu-
8aKMCs npeuMyuiecmaa u HedoCmamxku UCNnonb308aHUsI MECCEHOHEPOB 8 PAMKAX MOHUMOPUH2d Pe3yibinamos, d
make cnocobbl Ux NpUMeHeHUs 8 00YUeHUU AHeAUTICKOMY A3bIKY Ha O6a3e 00pa308amenbHO20 YupeHcoeHus.

Knroueewnie cnoea: KT, KoOMMYHUKAYUS, MeCCeHOxcep, MOHUMOPUH2 pe3ybmamos 00yueHus, 06pazosames-
Hblli npouecc.

PaCCMOTpI/IM Ha PUCYHKE CIeyIole Mpesio- ucronb3oBanne BK mecceHmskepa, MpuMeHEHMe
SKeHUsI: BHempeHue IiaTdopMbl «S Kimace», 3JIEKTPOHHOTO JHEBHMKA.

IIpenyioxenus mo
COBEPILICHCTBOBAHUIO
MOHHMTOPHUHTA
pe3yabTaToOB 00yUCHUs
AHIJIMHCKOMY SI3BIKY

UCTIOJIb30BaHHE
COBPEMEHHBIX
COBpPEMEHHEIC p
MECCEHKEPOB IS SIIEKTPOHHBIE THEBHUKH
MH(POPMALIMOHHBIE o
BBLIAYM 3aJaHUNA U (F'NC «ObpazoBanue
riatgopmsl (rutardopma o
ornepaTUBHON FOrpe»)

«5I xnace»
) KOMMYHHKALIUU C

yueHukamu (BK
MECCEHIKEP)

Puc. TIpezioskeHusI IO COBEPIIEHCTBOBAHMIO MOHUTOPUHIA PE3YIbTATOB OGYUEH s
aHIVINIICKOMY SI3bIKY Ha 6a3e 06pa30BaTeIbHOTO YUPEKIEHNS

OoHMM U3 TIPeJIOKEHU CTAHOBUTCS UCNO/b- 3adaHuti U onepamueHoli KOMMYHUKAYUU C yueHU-
308aHUE COBPEMEHHbIX MeCCEHOHEepos8 O 8vldadu kamu. CerogHS MHOrMe oOOpasoBaTebHbIE
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yUpesKAeHUs VICTIONb3YIOT UX AJISI CBSI3U C yUallu-
MMCSI, pOOUTENISIMM U TIpemnongaBartensiMu. Kpome
TOTO, CYIIECTBYET MHOKECTBO IPWIOKEHUI, KOTO-
pble IOMOTAIOT B OpraHM3alyuy y4ebHOro IIpo-
1lecca 1 TOBbIIIeHUM 3(PPEKTUBHOCTU 06yUEHMS.
OHM TIOMOTalOT Y4acTHMKAM 06pa30BaTeIbHOTO
TpoIecca OCTaBaTbCSl Ha CBSI3Y, obecmeuymBas
OBICTPBIN JOCTYH K HY;KHOI MHpOpMAIMu 1 BO3-
MOYXHOCTb OINEpaTMBHO pelllaTh BO3HMKAIOIIVE
BOIPOCHI. MecceH/IsKephbl MO3BOJISIIOT OCYIIECTB-
JIITb MOHMTOPUHT PE3YJbTATOB OlepaTuBHee, B
YaCTHOCTH, BbIIABaTh 3aJaHus Ha ratdopme «S1
K/IaCC» IS MX MTOC/IeAYIONIel OIeHKN.

OnHaKo, HECMOTPS Ha OYeBUIHbIE TTPEeUMYIIIe-
CTBA, UCIIOJIb30BaHME MECCeH/IKepOB B 00pa3oBa-
HUM BBI3BIBAET OIpe/ie/IeHHbIe PUCKU. BaskHO mo-
HMMAaTb, UTO TaKye MPUIOKEHMs He BCeraa siBJs-
IOTCST HAIESKHBIMM C TOUKM 3PEHMSI COXPAHHOCTY
JIMYHBIX MaHHBIX ¥ KOHDUAEHUMATbHOCTU Iepe-
nucok. Kpome TOro, 4acToe MCIOIb30BaHME MeC-
CEH/IKEPOB MOYKET OTBJIEKATh YYEHUKOB OT OCHOB-
HOJM 3amauyM — MOJy4YeHMs 3HaAaHUIM U PasBUTUSI
CBOMX HaBBIKOB. BBISIBUM MpeNMYIIECTBA UCIIOJb-
30BaHMSI MECCEH/IKEPOB B paMKax MOHUTOPMHTA
pe3yJIbTaTOB 00y4YeHUs aHTJIMIICKOMY SI3BIKY Ha
6a3e 00pa30BaTeNbHOIO YUPEKAEHMUSI:

—  yCKOpeHMe KOMMYHMKAIMOHHOIO IIpO-
mecca MeXAY YUMTEeISIMM aHTJIMIICKOTO S3bIKa ¥
YUYEeHUKAMMU;

—  ymoporieHue OOIIeHMS] He TOJBKO C OT-
IeIbHbBIMM YUYeHUKAMM, HO U C TPYIIIIOI 1[eJIMKOM;

—  MMeeTcsT BO3MOXKHOCTb CO3[laBaTh uYart-
TPYTIIGI AJ1s paboThI Haf, TPOEKTaMM;

—  pacmmpeHye Kpyra o61ieHUs YYeHUKOB, T.
K. B yaTax MOXHO 3aJaBaTh BOIIPOCHI APYT APYTY,
IEeMUThCS OIMbITOM paboThl Ha IIaThopme «SI
KJIacc»;

—  COXpaHeHMe 3aIlMCU BCEX COOOIEHWI U
daitnos.

B 1emoM UCITO/NIb30BaHME MECCEHIKEPOB B
paMKax MOHUTOPUHTA Pe3yIbTaTOB 00YUeHUS aH-
[JIMIICKOMY SI3bIKy Ha 6a3e 06pa30BaTeIbHOTO
yUpekIeHus MOMOTaeT ChenaThb Ipoiecc Oosee
IOCTYITHbIM, YIOOHBIM U 3¢ deKTUBHBIM. OTHAKO
IIpY 3TOM HeOOGXOAMMO YUUTHIBATh, UTO MECCEH-
IKepbl He MOTYT ITOJIHOCTBIO 3aMEHUTDb TPaguLI-
OHHbIE METOIbI OOYYEeHUSI U AOJDKHBI MCIIOIb30-
BaTbCS KaK [JOIOJHUTENIbHBIN MHCTPYMEHT mJIst
YITyUIIeHMs KaueCTBa MOHUTOPUHTA U YCKOPEHMS
OTJeJIbHBIX IIPO1eccos [3, c. 96-100].

B 1enoM, MCMOMb30BaHME MECCEH/IKEPOB B
paMKax MOHUTOPWHTA Pe3y/IbTaTOB 00YUEeHUS aH-
IJIMIACKOMY SI3BIKY Ha 0a3ze 00pa3oBaTeIbHOro
VUpEXKIEeHUS MMeeT CBOM IMpPeuMyIIecTBa U

HeJOCTaTKN. [IJIsT TOTO UTOOBI YCITEITHO WHTETPU-
pOBaTh 3Ty TEXHOJIOTUIO B MOHUTOPUHT, HEOOXO-
IVIMO YUMTBHIBATb BCE BO3MOXKHbBIE PUCKU U IPO-
6/leMbl, a TaKke pa3pabaThIBaTb COOTBETCTBYIO-
e CTpaTerun JIJIsI UX IPegOTBpaIeHNs.

Jlyutye TPaKTUKM MCIIONIb30BaHUSI MeCCEeH-
II3KEPOB B yUeOHOM ITPOIeCCe, B YaCTHOCTH, B paM-
KaX MOHMUTOpPMHIA pe3yJbTaTOB OOyUYeHMs aH-
TJIMIICKOMY SI3bIKy Ha 0a3ze 06pa30BaTeIbHOTO
YUIpEKIEeHNs], CIeAYIONMe:

1. Ob6ecrieueHye NOCTYIIHOCTY yUUTEJIEN Ue-
pe3 MecCeHKep: 9TO ITOMOKET YUIeHUKaMM TTOTy-
YUTh OGBICTPBIA OTBET HA CBOII BOMIPOC WJIM TIPO-
KOHCY/IbTUPOBATHCS 10 MHTEPECYIOIIEeN TeEMe.

2. Opranusauus oHIaitH-KoHbepeHLIuit ye-
pe3 MecceHIKep: TakuMe KOH(epeHIU TTOMOTYT
y4eHMKaM 3a/1aThb CBOM BOITPOCHI U IOJYIUTH OT-
BETBHI.

3. Pacchuika 3aJaHMii, HOBOCTE 1 0ObsIBIe-
HUI: yepe3 MeCCeHIKep MOSKHO JIETKO U ObICTPO
OTIIPABJISITh 3aAaHMsI C TIaT@opmbI «S Kimacce», HO-
BOCTY O TPEICTOSIIINX COOBITUSIX, USMEHEHUSIX B
MOHUTOPWHTE U TIp.

4. CosgaHue I'pyHI Ojs1 paboThl Haf, MPOEK-
TaMu: TPYIIIIa MOXeT GbITh CO3HaHa Ijsi paboThl
HaJ KOHKPETHBIM IIPOEKTOM, UTOObI YYaCTHUKU
MOTJI JIETKO OOLIATHCS U IEIUTbCS MHPOPMAaIeii.

5. Hcmonb3oBaHME MeCCEH[IKEPOB [JIs Te-
CTUpPOBAHMSI 3HAHUI: TIpernoaBaTelb MOXeT CO-
3IaTh KBMU3bI B MeCCeHKepe, UTOObI IIPOBEPUTH
3HAHMS CTYOEHTOB U OLIEHUTb UX YCII€BAEMOCTb.
OTO NOTIOJTHUTEbHBIN 37IeMEeHT K MOHUTOPUHTY.

Vcnonb30oBaHyue MeCCeHIKePOB B paMKax MO-
HUTOPMHTA Pe3yIbTaTOB OOYUEHMUs aHTJIUIICKOMY
SI3bIKY Ha 0a3e 00pPa30BaTEJIbHOTO YUPEXKIEHUS
saBnsgeTcs: 3QQPeKTUBHBIM CIIOCOO0M YIyUIIEHUS
KOMMYHUKAIIUU MEKAY YUEHUKAMU U YUUTEIISIMMU.
OnmHako, HeOOXOMMMO YUMTBIBATb ITpaBMjIa MC-
TI0/Th30BaHMsI B LIEJIIX COXpPaHEHUS] KOHPUAEHIIN-
aJIbHOCTY TaHHBIX ¥ 6€30ITaCHOCTH.

To, 4TO MeCcCeH/IKepbl SIBJISIIOTCS TIIaBHBIM MH-
CTPYMEHTOM IIKOJIbHBIX KOMMYHMKAIIVA, TO[I-
TBEepAWIM HelaBHMe pe3yabTaThl onpoca BLIIMOM.
B Tom-3 caMpIx MOMY/ISIPHBIX MECCEH[IKEPOB Y
IIKOJIbHUKOB Bouuin «BKoHTakTe» min «VK Mec-
ceHmkep» (62%), Telegram 1 WhatsApp (58% u 55%
COOTBETCTBEHHO). Y poAuTeNieli U yuuTeneil Ha
nepsoM mecte — WhatsApp (71 % u 76%). Bmecte
C TeM CeroJHs MMeeTCsI OrpOMHast rpobaeMa Mec-
CeHIKEePOB — 3TO OOJIbIIOE KOJMUECTBO HEHYKHBIX
cooburenuit. CrmemoBaTelbHO, YaT HEOOXOIMMO
IeMuUTh Ha ABe 4acTu. «BakHast MHbOpMaLNI» U
«bonTanka». MOKHO CO3[aBaTh YaThl, Kyda yuu-
TeasT TONMbKO COpachIBAlOT COOOIIeHUsT 6e3
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00paTHOI CBSI3M. A BOIPOCHI YUEHUKM MUIIYT B
JIMYHbIE COOOIIEHMS, a MEKIY Co00i1 06IIAI0TCS B
pasroBopHOM pasgesie. CerogHs yUYMUTeIsIM CTOUT
OPUMEHTUPOBAThCS Ha MecceHIkep «BKoHTaKTe».
TakuM 00pa3oM, MeCCEeHIKepbl JaBHO YKe
CTaJIVi HEOTHEMJIEMOJI YACThIO KM3HY, B TOM UMCIIE
1 obpaszoBaTrenbHOM. OHY MO3BOJISIIOT YCTAHOBUTD
obicTpoe ¥ 3¢ deKTMBHOE KOMMYHUKAIIMOHHOE
coenyHeHMe, a TakKe 06ecreunBaroT JerKuii Jo-
CTYN K MHGOpMAIK B JI060e BpeMst U U3 JTH060T0
MecTta. OgHako 6yayiee MecceHIKepoB B 06pa3o-
BaHUM IIpeACTaBisieT cO60i KakK BO3MOKHOCTH,
Tak ¥ BbI30Bbl. C OOHOJ CTOPOHBI, pa3BUTHE TeX-
HOJIOTUIA ITO3BOJISIET CO34aBATh BCe 60iee MPOIBU-
HYTble MHCTPYMEHTBHI [Isl y4eOGHOro mpolecca.
MO3KHO OXUAATH MOSIBJIE€HMSI HOBBIX QYHKIUIMIA 17151
paboThl C 3aJaHMSIMM M MaTepuasamMy, a TaKkKe
VMHTETpauuyu C OIPYyTMMM CepBUcaMy (Harpumep,
xpaHeHue ¢aiinos) [2]. C APYroit CTOPOHBI, UC-
MOJIb30BaHME MECCEHKEPOB MOKET MPUBECTU K
HeXXeJIaTeIbHBIM MOCIEICTBUSIM — OT OTBJIEUEHUST
OT yuyeOHBbIX 3aHSTUII O MOTEHIMATbHBIX ITPO-

IMosTOMY HEOGXOAMMO MPOBOAUTH GATAHCUPOBKY
MEXIY BO3MOKHOCTSIMM TEXHOJOTUM U ee PUC-
KaMH.
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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 TatpsiHa CepreeBHa
cryneHTKa, CeBepo-KaBkasckuit dhenepanbHbIlii YHUBEPCUTET,
Poccus, r. CTaBpoIoib

N3VUYEHUE TEMbI «OJHOCOCTABHBIE ITPEAJIOKEHNSI»
HA YPOKAX PYCCKOT'O SI3bIKA B CPEJHEN IIIKOJIE
(HA MATEPUAJIE TEKCTOB BOJEBUJIEN A.I1. YEXOBA)

AHHomauuu. Jannas HAayuHas cmameos ucaleayem 0odHOCOCMasHble l’lpeaJIOJKeHLlﬂ 6 CUHMaAakcuce coepemMeH-
HO020 pYCCKO20 A3blKda, cocpeaomaqueaﬂa; Ha ux Kﬂaccudmkauuu u memoouxe npenoaaeanl.

Kntoueswie cnoea: HeonpeaeﬂeHHO-ﬂuqule npeaﬂomeHuﬂ, 00HOCOCMagHble npeaﬂomeHuﬂ, sodesuiu.

IHOCOCTaBHbIE MMPEIJIOKEHNUSI — OJHU U3 ca-

MbIX MHTEPECHBIX U B TO K€ BpeMsI CIIOPHBIX
KOHCTPYKIMIT B CMHTaKCHCe COBPEMEHHOTO pyC-
CKOTO SI3bIKa.

Cama mpupoga u knaccuduranmusi TakKux CUH-
TaKCUMYECKMUX KOHCTPYKIIMII pacCMOTpeHa B HACTO-
siiiee BpeMs B OCTaTOYHO CTeIleH!, XOTS 1 OCTa-
eTCsl HeCKOJIbKO He pellleHHbIX OJHO3HAaYHO BO-
npocoB. OlHAKO MeToAMKa MperofgaBaHus mpe/i-
CTaBJsIeT co60it MMUPOKOe Toie IjsT U3ydeHus. B
COBPEMEHHOM IIKOJAbHOM TpaMMaTiKe BCe elle
TpebyeTcst BhIpaboTKa eMHOTO ITOAX01a K ooyue-
HUIO SBAEHUSIM OJHOCOCTABHOCTM M aJamnTaiuu
HayYHbBIX KOHIIEIIINI 71T 00yJYeHMST IKOTbHUKOB.

B.B. BuHOrpamoB BbIAEISI Cpeay OJHOCOCTaB-
HbIX HeOoIpeneléHHO-INYHbIe, 0000IIEHHO-TNY-
Hble, 6e3/JNJHble, UHOUHUTUBHbIE, HOMUHATHB-
Hble. VIMeHHO Ha 9Ty KIaccu(UKAIMIo Mbl OIMpa-
JUCh B XoAe paboThl HaHm TEKCTaMM BOIeBUIEN
A.T1. YexosBa.

Cpeoy aHanM3MPYeMbIX BOJEBUIE OOHapy-
SKeHbI HeOoIlpeJie/IeHHO-JIMYHbIEe ITPeIJIOKEHMS,
Harpumep:

1. [lodepssM o4eHb ITOHPABUJIOCh, OCOOEHHO
PO KJIOTIOB, SI 3Ke MPOYMTaT U pa3opBall.

2. TlompaBiiseT sKUJIETKY.

3. Brpouem (mOrJisifieB Ha 4achl), BBUAY He-
JIOCTaTKa BpeMeHM, He CTaHeM OTKJIOHSTBCS OT
npenmeTa JeKIUu.

4. Bygem mpoJiomKaTh.

5. 3armeBaer.

Cpeny aHaIM3UPYeMbIX BOAEBUIEl Mbl HAIILIA
clenyronye 0600IeHHO-IMYHbIE TTPeII0OKEeHNS :

1. Tam nomaroT 1 3aKyCKU.

[TpuHecau pycckoe maMIiaHCcKoe...

VY MeHs onUUIYT UMeHue!

A er1tie XOTSIT, YTOOBI 51 ObLT XJIaJHOKPOBEH !
[MTocnany 3a pyCCKMUM IaMITaHCKUM.

AR A

Cpeny 06HapY>KeHHbIX HAMM O€3/TMYHBIX MTpe/I -
JIOKeHUI1 ObIIN:

1. JKenHe moeii 6bUIO TIPEAJIOKEHO, YTOOBI S C
6J1arOTBOPUTEJILHOIO 11e/1bI0 ITPOYe 31eCh KaKyio-
HUOYIb TTOMY/ISIPHYIO JIEKIUIO.

2. JHocanHo.

3. U moskanmoBaThCsl HEKOMY, Jlaske TJIaKaTh
XOYeTCS...

4. JKuso.

Taxke B TeKCTax comepkaTcsi UHOUHUTHBHBIE
TIpeyIoKeHMsI, HaITpuMep:

1. He Becbh ke Bek IJIaKaTh ¥ Tpayp HOCUTb.

2. Bpocutb Bcé u OGexaTh 6e€3 OIISOKMA...
Kyma?

3. Her, BUAHO YK U BIIpaBay NPULETCS YATU
B MOHACTBIPb...

VI HOMVHATUBHBIE MTPEIJIOKEHMNS :

1. VYV Hac maske B pOSUIU KJIOTIBL...

2. Cewmb!

3. Xpwucroc ¢ Bamu!

B 0co6yi0 KaTeropmio Mbl BbIHECIN CIOXKHBIE
TIpejIoKeHNs, B COCTaBe KOTOPBIX €CTh OJTHO U
HECKOJIbKO TIPOCTbIX OJHOCOCTABHbBIX ITpeJjiosKe-
HUIA:

1. Benpb BCE paBHO, KaK HU AN, a 6€3 ITepCu/I-
CKOTO ITOPOIIIKA He 000TUCh.

B maHHOM CiTyyae Mbl BUAMM TPU OJHOCOCTAB-
HbIX TTPEeIJIOKEHUS :

Benb Bce paBHO — 3TO 6e3/IMUHOE OHOCOCTAB-
Hoe;

Kak He muim — 0600611eHHO-/TNYHOe;

Bes mepcumckoro rmopoiika He 060iTuch — 6e3-
JIMYHOE.

2. Ocob6eHHO TIPOIy BHUMAaHUS Y IPUCYTCTBY-
IOIIMX 37IeCh OCIO[ Bpayeit, KOTOpbIe MOTYT IO-
YepITHYTh M3 MO€eJ JIeKIMY MHOTO ITOJIe3HBIX CBe-
JIeHW1, TaK KaK Tabak, IOMMMO ero BpegHbIX Aeli-
CTBWUIA, YIIOTPEOIIIETCS TaKKe B MeIUITMHE.



AKTyaJbHBIE UCCIIEOBAHUS * 2023. N225 (155)

DUIOIOTUSL... | 93

31ech TOJBKO OJHO OLHOCOCTAaBHOE IPOCTOe
npemyioskeHue: «Oco6GeHHO TPOITy BHUMAHUS Y
MPUCYTCTBYIOIIMX 3[eCb TOCIOA, Bpaueii» - He-
ompefeeHHO-INYHOe.

3. TakuM 06pa3oM 0Ka3aa0Ch, YTO MbI UCTIEKIN
HEeCKOJIbKO JIMITHUX GIMHOB.

B aTom nmpepnnokeHuM ofHOCOCTaBHOEe «TakuM
00pa30oM 0Ka3aja0Ch» SIBJISIETCS O€3JTMUHBIM.

[IpoBeAsi aHa/M3 OJHOCOCTAaBHBIX ITpeJJIoKe-
Huii B BogeBmaax A.I1. UexoBa MOXXHO ce/laTh He-
CKOJIBKO BBIBOZ 0B, KOTOPbIE€ MbI IPUBEJIEM HIKE

Bo-nepBbIX, IMOJiydeHHble [aHHble MOXXHO
MpeCTaBUTh B BUE AyarpaMmsl (puc.).

B HeonpeaeneHHo-/IYHble
B HoMUHaATUBHbIE

B UHOUMHUTUBHBIE

B CnoXHble

B be3nnyHble

B 0606UeHHO-NNYHbIe

Puic. Buapl 0MHOCOCTABHBIX MTPeIJIOKEeHUI

Camoi1 MHOTOUMCJIEHHO Irpymroi (98 npenJio-
SKEHMI1) SIBJISIETCS TpyIlNa HeolpeaeleHHO-INY-
HbIX. TO OOYCJIOBJIEHO, TIPEXIE BCETO TEM, UTO
paccMaTpuBaeMble TIpOU3BeeHUs TIpeJHa3Ha-
UeHbI IJis TOCTAaHOBKM Ha ClieHe. BombIIMHCTBO
3TUX NPeAJIOKeHII OTHOCATCS K pemapKaM. U aTo
CKOpee TIOCIeNCTBUSI SKAaHPOBOM ITPUHALJIEXKHO-
CTH.

BTOpoi1 110 MHOTOYMCJIEHHOCTM TPYIIoii (25
npeAJjIoKeHUin) SIBSIETCS TPymIia HOMUHATUBHBIX.
B aTOM Cityyae Mbl MOKEM FTOBOPUTH O TOM, UTO aB-
TOP MCM0J/Ib30BaJI MHOTOUMC/IEHHbIE BOCKIUIIAHMS
B KaueCTBe MHCTPYMEHTA SKCIIPeCCUBHONM OKpacKku
peun mepcoHaxkeil. OCOGEHHO YacTO Mbl BCTpe-
YaeM Takue Tpe/JiokeHus B peun CMMUpPHOBA B BO-
neBuie «MenBeab». TO IpybbIit, HecaepsKaHHbI
YyeJIoBeK, KOTOPOTO BO3MyIllaeT noBeaeHue [loro-
BOJi. 1 peus ero npaKkTU4YeCKy MOTHOCTBI COCTOUT
13 BOCKIMIaHui. [Ipy 3TOM OH TOTBKO KOHCTATU -
pyeT GbakThl, MPaKTUYECKU He Jejiasi BbIBOJOB.
CMHTaKCHMYeCKM 3TO BbIpaXkaeTcsl B OJJHOCOCTAaB-
HbIX HOMMHATUBHBIX P JI0KEHUSIX.

HHTepecHO Tak ke 3aMeTUTb, UTO TPETbEN I10
TOMYJISIPHOCTY TPYMIION  OKa3aJNUCh CJIOXKHBIE

MpeajI0Ke s, TIOJTHOCTHIO MJIM YaCTUYHO COCTOSI -
e M3 OJHOCOCTAaBHBIX. BakKHO IMOTYEPKHYTD,
YTO OHM PEIKO COCTOSIT U3 OJHOCOCTABHbBIX IpeJ -
JIOKeHU ofgHOro Tumna. IloToMmy 4TO 3TO MOMBITKA
COKPATUTD IO BO3MOKHOCTY BCE I'POMO3JIKIME CUH-
TaKCUUeCcKue KOHCTPYKIMKU. YexoB CJIaBUTCS
CBOe€I1 KpaTKOCTb10. OLHAKO U caM KaHp MpexIio-
naraet Hauboyiee KpaTKoe M3JIOXKeHue MbIican. U
Kak pa3 B 3TOM ¥ IIOMOTaeT MCI0J/Ib30BaHMe pac-
CMaTpPUBae€MbIX HAMU IIPEeAJIOKEeHIIA.
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STUDYING THE TOPIC "SINGLE-PART SENTENCES"
IN RUSSIAN LANGUAGE LESSONS IN SECONDARY SCHOOL
(BASED ON THE TEXTS OF A.P. CHEKHOV'S VAUDEVILLES)

Abstract. This scientific article explores single-compound sentences in the syntax of the modern Russian lan-
guage, focusing on their classification and teaching methods.

Keywords: indefinite-personal sentences, one-part sentences, vaudeville.
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NCTOPUSA, APXEOJIOT U A,
PEJIUTHUOBEJIEHMWNE

N CMAWUJIOB I'aou6 UcmannoBuy
noueHT Kadenpsl Victopuu Poccun, KaHI. UCT. HAayK, TOIEHT,
Vicropuueckuit hakyabTeT, lareCTaHCKNUIA TOCYyIapCTBEHHbI YHUBEPCUTET,
Poccus, r. Maxaukana

I'VCEHOB IllamcyTauH OmapoBu4
cTyneHT Kadenpsl Micropuu Poccnu,
Wcropuuecknii pakynbreT, JJareCTaHCKMI rOCyIapCTBEHHbBI YHUBEPCUTET,
Poccus, r. Maxaukasna

TJIOBAJIM3AIIMS KAK HOBBIV BbI30B COBPEMEHHOMY MUPY

AHHomauu.q. B cmamuve paccmampusaemcs 2]'10661]1113(11411}1 eeucmopus 603HUKHOBEHUS U 0COOEHHOCMb 8 KaAX(-
doii sexe. Tax xe cmamos packpsledaem KAk NoJioXumeJibHole, MAK U ompuuamesibHbsle CIMOPOHbL MAK020 ucmo-
puueckozo (beﬂomeHa KdkK 2]10661]'!11361141151. Bmecme ¢ mem cmames paccmampuesaem npuduHsl conpomuaeieHus

HaKamblSaIOLL;elj B60JIHE 2]'!06(1]'!1,{3(114MOHH171X npoueccos.

Kniouessie cnoea: zﬂ06aﬂu3auuﬂ, MpAaHCHAUuuUoOHAabHble KOpnopauuu, ynpasaiemas 2]'10661]111301411}1, amanel,

conpomueJieHue, pe2uoHaau3m.

O,Z[HI/IM U3 MepPBbIX, KTO BBEJ TePMUH «I106a-
Mu3auusg», 661 HeMelKuit gunocod, coimo-
JIOT ¥ OCHOBATeJIb (hopMaliMOHHOTr0 Ioaxona Kapi
Mapkc. JJaHHbII TepMUH ITpou3olen (0T JaTUH-
ckoro globus — mrap). 13 3Toro Mbl MOXXeM AeJaTh
BBIBOJI, UTO IJIOOQ/JIM3aLMOHHbIE ITPOLIeCChl OXBa-
THIBAIOT MUPOBOIiI Maciitab. O6paTumcs K ompe-
menenuto Kapia Mapkca o MOHSITUM «TI06anusa-
umst». K. Mapkc cunrai, uto «Imobanmusanmus — 3To
BO3HMKHOBEHMe I7100a/IbHOM KallUTaIUCTUUECKOI
CUCTEMBI TOJA, STUAON 3amaza M IocIenyloliee
MpeBpallleHne 4ejJoBeuecTBa B eIUHOe TI106ajib-
HOe IrpaskIaHCKoe 001eCcTBO 6e3 KaKoro-inbo roc-
yaoapcTBa KakK TaKoBOro». HecOMHEHHO, MOKHO
COIJIaCUTHCS C JAHHBIM BBIBOAOM, TaK KaK eayuHas
9KOHOMMYECKas CUCTeMa B MOCIeAYIOLEeM MOCTe-
TIeHHO OyIeT pa3MbIBaTh BCe IPAHMUIIbI, HAUMHAS C
roCyJapCTBEHHbIX, 3aKaHUMBAsI KyJIbTypHO-3THU-
yeckuMu [3, c.18].

He yauBuTenbHO UTO JAHHBIM NPOLIECC TPOUC-
XOJUT TIOJM, STMI0M 3anaga, Tak Kak MMeHHO 3TOT
pervoH (3amnagHas EBpomna u CIIA) sBasercs ca-
MOJi pa3BUTOI B IMTOJIUTHUUECKON ¥ 9KOHOMMUYECKOI

chepe U ecTeCcTBEHHO OYIET MMEThb BIMSIHME Ha
BeCh OCTaJIbHOI MMP.

IMpumeyaTeapbHO, UYTO OOIBIIMHCTBO aBTOPOB
OTIpeJIeNISIIOT TA00aIM3aMI0 KaK COBPEMEHHBIN
9Tan pa3sBUTHS KallUTaaM3Ma B YCJIOBUSIX ITOCTUH-
IyCTPUAIbHOr0, MHOOPMALMOHHOT'O 001IeCTRBa.

BepHéMcsi K BBIIIEYNIOMSIHYTBIM  MOJEISIM
CKIaAbIBaHMS T/IO6AIM3AIMOHHBIX IPOIECCOB, a
MMEHHO: K «eCTeCTBEHHOI rinobanusaium». CyThb
«eCTeCTBEHHOI I106anu3anumu» 3aKI0UYaeTcs B
rporiecce pacliMpeHus MUpa 4yeloBeKa U KyJlb-
TYPBbI ¥ TIOC/IEAYIOINIET0 060TaIIeHMsI €T0 LIEHHOCT-
HBIX Tpe/iCTaB/leHNii, eCTeCTBeHHOe 3HAaKOMCTBO
M TIOCTIDKEHME MHOroobpasus OOHUX KYIbTYpP
IPYTUMM.

CyTb «HaCUJIBCTBEHHOW» [2, €.66], ympaBise-
MOV TyIo6anM3anuy B TOM, UTO 3TO ITOJUTHUKA,
Harmpas/isieMasl U3BHe. XapaKTepu3yeTcs: MoJIUTHU-
KO YHUBepcaau3saluu JOCTUKeHu, 94To pakTu-
YyeCcKM MOXKET 03HauaTh HaBSI3bIBaHME OJHMUX 11€H-
HOCTel ApyruM HapozaM. [IpumeuaTesbHO TO, UTO
Mog06HOoe pasnauueHue ¢GopM Iaobanusalnum mo-
MOKeT 6oJiee MpeIMETHO MCC/IeI0BATh TMHAMMUKY
UMBWIN3ALMOHHBIX  IIPOIIECCOB  HA  JTalle
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MHbOpMaTHU3aIUM 0OIIECTBA U COLUATBHO-ITOM-
TUYECKUX TpaHCcHopMaLmii.

Ecau mogBoauTh MTOr O TOM, UTO IIpEICTaB-
JisteT co60i1 ry1o6anm3anys B TPyax MOJUTONIOTOB,
TO MOKHO MHpPOCIEeIUTh Cllemyoliee: Taobanusa-
LM — 9TO, B TIEPBYIO OUepe/ib, Mpoiiecc, KOTOPbIi
IMpOoTeKas Ha MPOTSIKeHMM BCell UCTOPUM UesioBe-
yecTBa. [IoMMMO 3TOrO, IJI06AIM3aLMS TTOAPa3y-
MeBaeT pa3MbIBaHMeE IPAHMII, HAIMOHAIbHBIX TOC-
YIApCTB C MOMOIIbI0 TPAHCHALIMOHAIbHBIX aKTO-
POB MEXIYHApOAHbIX OTHOIIEHUI, 3KOHOMMUEe-
CKasi MHTerpauus rocyaapcTB B MMPOBYIO KaluTa-
JIUCTUYECKYIO CUCTEMY, KyJIbTypHOE B3aMMOIIPO-
HUKHOBEHMeE 110 BCeEMY MUPY.

MO3KHO MPOCAeOUTh I106aaM3aliOHHbIe IPO-
1Iecchbl, elé HauuHasi C TMepuoja aHTUUHOCTH.
Benp 3aBoeBaTenbCcKe MOXOAbl AiekcaHapa Make-
JOHCKOTO HOCMJIM He TOJIbKO BOEHHbBIN XapakTep,
HO HeMaJIOBaKHOe 3HaueHMe VMMeJM U TOMIBbITKU
COIIMOKY/IbTYPHOM YHU(UKAIIMM MO CTaHIapTaM
3anaga Ha BocToke, B uactHocTH [lepcun. Creno-
BaTeJbHO, MOKHO CMEJIO CKa3aThb, UTO IOIBITKM
rJI06aNM3aluyuy MPOUCXOAVIIN elllé C aHTUUYHOCTH,
HO 3arBO3JKO¥ ObLIO TO, YTO OPUILIMAIBLHO I106a-
Au3auus, Kak TepMUH, BOILIET B UCTOPUIO 3HAUM-
TelbHO To3Xe. CiiegoBaTeNbHO, MOXHO YTBep-
KOATh, YTO, Kak ()eHOMEH, riobanu3anus 6blia
aKTyajbHa C aHTUYHOCTH.

[nmobanusanmsi, KakK MCTOPUUYECKU CJIOXKUB-
HIINIACS Mpoliecc, Kak HU CTPAaHHO, MMEET CBOU
MIPUYMHBI BOSHUKHOBeHMS. Te miu nHble uccieno-
BaTe/JIM MO-pa3sHOMY BUASIT MPUUMHBI BO3HUKHO-
BEHMsSI TAHHOrO MCTOpuYeckoro ¢eHomeHa. He-
CMOTPSI Ha 3TO, Mbl MOKEM BBIZIE€JINTh OCHOBOIIO-
Jlaraouye ¥ 00beKTUBHbIE MPUUMHBI BO3HUKHO-
BeHus rnobanmusanuiu [5, c.31]. IX Mbl MOKeM BbI-
SIBUTD, TIPOAHAIN3UPOBAB TPYIbl M3BECTHBIX HAM
CITeIMAINCTOB. MTaK, K TAaKMM HNPUUYMHAM MOKHO
OTHECTU:

e  OueHb MHTEHCMBHOE [IBIDKEHME TOBAPOB
“ (MHAHCOBBIX KalUTaNOB, KOTOPbIE ITPOXOASIT
yepe3 rpaHMIIbl HAIMOHAAbHBIX TOCYIAapCTB, TO
€CTb OYeBMIHAS TeHAEHIIMSI pa3BUTUSI TpaHCHA-
LIMOHAJIbHOM 3KOHOMMKM, a TaKXKe CUJIbHeMIInii
POCT UMCjIa TPAHCHAIMOHAJIBHBIX KOPIIOpauii u
X pa3MepoB.

e  HeBeposTHBIN POCT MEKIIPaBUTETbCTBEH-
HBIX U HeIlpaBUTEeJbCTBEHHBIX OpraHm3aiuii, To
€CTb, CO3[IaHMe YCIOBUI IjisT pasBUTUSL cdepbl
TpaHCHALMOHA/JIbHOM  moauTuku. Co3maHHbIe
MEeXIIpaBUTeIbCTBEHHbIE opraHmsanuu u
HayuHo-nipousBozcTBeHHbIe 00beauuenus (HITO)
HallpaBJieHbl Ha pellleH}e ITepBOCTeNeHHbIX TyMa-
HUTAPHBIX BOIIPOCOB, a TAKOEe pellieHye MpobieM ¢

nomoibsio HITO B cBOW0 ouepenb, O3HAUAET repe-
Jlady 4acTy HaI[MOHAJIbHO-TOCYAAPCTBEHHOI'O CY-
BepeHUTeTa 3TUM aKTOpaM MeXKIyHapOJHbIX OT-
HOILIeHUI, KOTOpbIe OCYIIeCTB/SIOT CBOIO MOJIU-
TUKY Ha MeXIyHapOIHOM YpoBHe. B HacTosmuii
MOMEHT TaKMX OpraHM3alyii MHOTO, Hampumep,
«OOH», «BTO», «IOHECKO», «Amnesty
International», «Greenpeace» u 1.1. T'oBOpS TIpo-
CTBIM SI3bIKOM, MOSIBJIEHVE U TTOC/IeIyIolee yCuie-
HMe POJIM HagHALMOHAJIbHBIX OpraHM3aluii Kak
peryyisiTop MeXXIyHapOoHbIX JIel.

IMpoueccs! r1ob6anu3aluyu B HACTOSIIEe BpeMs
MIPUBOASIT KakK K TOJIOXKUTEIbHBIM pe3yabTaTaM,
HampuMmep, K 000raileHunio KyJabTyp, YCKOPEHUIO
COIIMOKY/IbTYPHOI IMHAMMUKU, K YBEJIMUEHUIO
obbeMa MHpOPMaLMK, ITOTPeOISIeMO UHOVBU-
IIOM, TaK ¥ K OTpUIIaTe/IbHbIM, 3aK/II0YAIONIMMCS B
MOJIaBJIEHUM HAIlMOHAJIbHBIX HOPM, TPaOuUIIil U
KYJIbTYp, B pa3pyleHNUM KyJIbTYPHO! UOEHTUYHO-
cTu. PasnuuHbple 001IeCTBA PEArupyloT Ha UyKIble
M3MeHeHUs o-pa3HoMy. [IMara3oH COMpOTUBIIe-
HUS IPOLIECCY CAUSHUS KYJbTYP OOCTATOYHO LIN-
POK — OT ITaCCMBHOTO HEMIPUSITUS 1eHHOCTel Ipy-
I'MX KyJbTYp JO aKTUMBHOTO IMPOTUBOAEICTBUSI UX
pacIpocTpaHeHUIO U YTBePXKIeHuI0. B pe3yabTaTe
MbI SIBJISIEMCSI CBUIETEeISIMM MHOTOUYMCIEHHbBIX
STHO-PEIUTMO3HbIX KOH(PIMKTOB, HAIMOHAIUCTH-
YeCKUX HACTPOEHMI B IOJUTUKE, PErMOHATbHbBIX
dbyHIaMeHTalIbHBIX OBVDKEHUI. ITO B 6GOJBIION
CTeMeH) OTHOCUTCS K TPaAUIIMOHHBIM KyJIbTypaM
KaBka3za, K MCIaMCKOIM KyJbType, apXauuyHbIM
KynbTypamMm AdpuKM, HEKOTOPBIX CTpaH JlaTuH-
ckoit AMepuxu u Azum [1, c. 3].

CrnemcTBueM pasBUTUS  TI7106aIM3aIMIOHHbIX
TPOIeCCOB SBSETCS KpaliHe HepaBHOMEpPHOe
pa3BuUTHe CTPaH U PETMOHOB, UTO, B CBOIO OUepeb,
MIPUBOIUT K OCTpeiiIieil 11o6aqbHOM KOHKYPEH-
[Mel 3a TaK Ha3bIBaeMoe «MeCTO IO, COTHIIEM» B
yCoBUSIX Tiobanu3anuu [4, ¢.89]. Janeko He cek-
peTr, uTo TIIoGanusalyis IPUBOIUT HEKOTOPbIE
CTpaHbl K yCIlexy M IpOLBeTaHMI0, a HeKOTOpbIe
CTpaHbl MO0 CTAHOBSITCI GemHBIMM, JTMOO OCTa-
IOTCSI TAKMM K€ HepasBUTHIMM, IIPEKIe BCEro, B
9KOHOMMUYECKOM IlTaHe. Y MHOTUX CTPaH eCThb 3TO
TIOHMMaHMe, U UYTOObl 06eCreunuTh CBOel cTpaHe
CTaOMIbHOE 3KOHOMMYECKOe IIpOIIBeTaHue, 3TU
CTpaHbI CTAPalOTCS CTATh YaCThI0 MUPOBOI SJIUTHI,
KOTOpasi B YUIOBMSIX I106anm3anuy 6ymeT MMeTh
BCe 9KOHOMMYECKMe 6j1ara. A Tak Kak sKeTarolIynx
MHOTO, TO 3TO U TOPOXAAeT OCTPYI0 KOHKYpEeH-
LIMIO, U, KaK CeACTBYE, Nake KOHMIMUKTBHI.

IMomBOASt UTOTM XOUETCSI CKa3aTh, YTO ITI00aIN-
3a0usl SIBJISIETCS [TAHHOCTbIO HA CErofHSIIIHMIA
IeHb, HECMOTpPSI Ha CWJIbHOE COIIPOTHBJIEHME.
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HekoTopble ucciaenoBaTeny Jaxke YTBEPKOAIOT O
TOM, UTO IJIoOaIM3auust SIBJsIeTCSI caMo coboii pa-
3YMEIOIIMMCSI CTeYeHMEM WCTOPUYECKUX COObI-
TUI1, CBSI3aHHBIX C OBICTPHIM Pa3sBUTHEM BCErO,
BILIOTH [10 HOBBIX TEXHOJIOTMIA.

B coBpeMeHHOM MMupe I106anm3aius, B CUITY
CBOETr0 arpecCMBHOIO IIOIJIOIIEHNUSI U CTUPAHUS
IpaHull, BCTPEYAET aKTUMBHOE MPOTUBOCTOSIHIE B
JIMIle BBIIIEN3/IOKEHHBIX PEernoHOB Mupa. Ecre-
CTBEHHO, 0 6e360/1e3HEHHOM MpPOTEeKaHUM I1oba-
JIM3ALMI U PeUl He MOXKET UITH, TIOTOMY UTO TOC-
yIapcTBa ¥ HapOIbl MOCTEIIEHHO MOTePsII0T CBOJ
CYBEPEHUTET U CBOIO CAaMOGBITHOCTb. [IoaTOMY OT-
YasTHHO ¥ YITOPHOE COMPOTUBJIEHME IJI00aTM3aun
Iast coxpaHeHus «CBoero SI» mmeeT palyoHa/Ib-
HOEe 3epHO.

OIHMM U3 IIPOTUBOOOPCTBYIOMIMX IVI0OAIM3a-
LIMI0 SIBJIEHMIA 110 TIPaBy MOXKHO CUMTATh PEr1oHa-
JU3M — TIPOIeCC, KOTJa KPYITHbIe TOCyJapCTBa B
pasHbIX PErMoHax CO3[JAl0T OpraHM3alnm, B

0oJIbIlIell cTemeHM MJisS HeOOIyIIeHUs pacipo-
CTpaHeHMs T06aaM3aIys B X PETUOH.
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C/JIOBOJEHIOK Anzapeii bormanosuu
CTyJeHT Kadenpbl MCTOpUM U GUIOTOTUN,
Taranporckuit MHCTUTYT uMmeHu A.I1. Yexosa (bwmman) PI'DY (PUHX), Poccus, r. Taranpor

HayuHulii pykosodumesnb — doyeHm Kageopst KOHGIUKMON02UU U HAYUOHANBHOUI 6e30nacHocmu
Tazaupozckozo uncmumyma umeHnu A.I1. Yexosa (punuana) PI3Y (PUHX)
Tpanw Huxonati Anekcceguu

®OPMUPOBAHUE OCHOB COCJIOBHO-TIPEICTABUTEJIbHOM MOHAPXUU
B ITIOJIBIIIE B KOHIE XIV-XV BEKAX

AHHOmMauus. B cmamve ananusupyiomcs npoyecc deepadayuu KopoJesckoii enacmu 6 ITonvuie 8 nepuod co
emopoii nonosuxe XIV gexa do xoHuya XV sexa. Aemop, cCKpynyne3Ho uccaedys ucmopuueckue UCmouHuKu pac-
cvampueaemozo hepuodd, mpydst 00pesoIOYUOHHDBIX U COBEMMCKUX UCMOPUKO8, Nblmaemcst npocaedums npoyecc
ynaodka enacmu MoHapxoe 8 I1obckom KopoJiedcmae U ux 83auMo0mHOWeHUsIX ¢ cocnosusamu. Bonvuioe sHumanue
ydensiemcs aHanu3y 3akoHo0amensHol dessmenbHOCMU 8 paccmMampueaemslii NPOMeXCymoxk 8pemeHuU, Komopas
Kacanace npas moxcHosnadcmea u pviyapcmea. Ilo pezynemamam uccnedosauust 0vl1 coenau 6v180d, umo npu-
UUHbI yNnaoka KOpoJie8cKoli 1acmu u ynaoka gexcam Kak 8 cneyudpuueckux uepmax ITonsckozo Koposiescmad mozo
nepuoda: He 0o KOHYA YCMPAHEHHbIX NEPeNCUMK08 YOeabHOLl IN0XU, CUMbI KPYNHBIX (e00anos — MOXCHO8/1a0Cmed,
Max u 8 8bIHy}¥OeHHOLl nonumuke pazoauu npusunezuti u npas co CMopoHbsl NOJbCKUX KOPOoJieli.

Kntoueewie cnosa: moxcrosnadcmeo, wasxma, cetim, cetimuxu, Ionvuia, ITacmet, cocosue, SzennoHol, npusu-

Jieeuu.

BHe BCAKOTO coMHeHus, XIV-XV BB. B UCTOpUN
TMonbCKOT TOCyTapCTBEHHOCTHU Oe3 IpeyBeu-
YyeHMs] MOXHO Has3BaTb  OIpeAesIouMMMU.
VIMeHHO B 3TOT Ilepuof, B roCygapCcTBe MPOUCXO-
ISV TIPOIECChI, KOTOPBIE OIpeneauiIu Ha Oymy-
njMe BeKa OCHOBBI YIPaBAeHMS TOCYyLapCTBOM
BILUIOTB J10 ero ucyesHoeHus B XVIII Beke. [Tapai-
JebHO WIIM JBa Ipoliecca: IMpeoposeHue ¢eo-
JanbHOIM pa3gpo6ieHHOCTH U coOupaHue IOib-
CKMX 3eMejib ¥ (GOpPMUPOBaHME OCHOB COCIOBHO-
NpeACTaBUTENbHOM MOHapXuu. baaromaps npuH-
LIMIIaM, 3aKpeIJIeHHBIM B 9TOT Iepuop, B Oymy-
meM OymeT co3maHa YHUKaAbHAs CUCTeMa, He-
OGBIYHBI (DEHOMEH B MCTOPUM — TOCYJAapPCTBEH-
Hoe ycTporicTBo Peun ITocrionnToii.

Pasymeertcst, cTonmb crienuduueckuil rocymap-
CTBEHHBIN CTPoit chopMMUPOBAJICS TIOA, IeiCTBUEM
HEOOBIUHbIX 06CTOATENBCTB U COOBITHIA [10, €.165].
Ho kopeHb 37€eCch CTOUT UCKATh BO B3aMMOOTHO-
LIEeHUSIX COCOBUIT (MarHaToB U LIISXTHI) C KOPO-
JIEBCKOI1 BJACThI0. B mpounx cTpaHax, HalIpumep,
MOCKOBCKOM KHSIKeCTBe v OpaHiium aBTOPUTET
BJIACTY MOHapXa poc, a BMeCTe C HUM U POC/IU BO3-
MOKHOCTM (uUrypel MoHapxa. B Ilombine ke
Hao60POT MOXKHOBJIAILBI (MarHaThl), a 3aTeM U
IUIIXTa MMpeBpaTUIach B MOJHBIX U Ge3paspielib-
HBIX X0351€B CTpaHsI [15, ¢.7].

Onmpasicb Ha pe3ynbTaTbl M3YYEHHOTO HaMy
SIBJIGHVISI, MBIl MOXXeM BBIIE/IUTb B 3TOM IIpoLiecce
JIBa OCHOBHBIX IIepuopa

1. Mo cepenunbl XV BB. [IpeobnagaHue Bia-
CTM MOYKHOBJIAJCTBA U IyxoBeHcTBa. lllngxra u
PBILIAPCTBO 3[€Ch BBHICTYIAAM JIMIUb KaK UX IOJ-
JIep>KKa, a He HeKasl CaMOCTOsTeIbHAs CUia.

2. HaumHas c¢ cepeayuHbl XV BeKa MpPOUCXO-
JUT paspeiB CO03a LIISIXTHI C IPYTUMU COCIOBU-
samMu [9, c.31].

Becbma BakHYIO pO/Ib 3HATM B YIIPaBI€HUU
CTPaHO M BIMSIHUS Ha KODPOJI MBI MOXXEM YBU-
JleTh ellle N0 paccMaTpuBaeMoro nepuopa. Eme so
BpeMeHa IpasieHus1 Bnagyucnasa Jlokotka u Ka-
sumupa IIl 3HauMTe bHAS YaCTb PACIIOPSDKEHUN,
KOTOpBbIe ITOJIOKUTENbHO BO3LeiiCTBOBa/IM Ha Ioc-
YIapCTBEHHDIN MeXaHMU3M, Yallle BCero COBMeCTHO
o6cyskaannch ¢ 6apoHamm «Coob1a, ¢ UX CoBeTa 1
T0 BoJie ux» [16, c. 288]. B XIII Beke cyliecTBOBaIN
«KOJIOKBUM», KOTOpbIE€ CYIIECTBEHHO BIMSUIM Ha
MOJIMTUKY KOPOJIei U Jaske BO BpeMeHa KOpoJiel,
NIPUBBIKILAS K JIEGHOCTY U BCeL03BOJIEHHOCTY BOe-
BOJIBI TTOIHVMAIN HEOBOJIbCTBO, KaK 3TO ObUIO B
1352 r. c BoeBozoit BopkoBuuom [7, ¢.106] IToxo-
sKast cUTyalus 6bl1a ¢ AyXOBEHCTBOM, UTO SICHO Jie-
MoHcTpupyeT 6ymeT KceH3sl Bapbluki, KOTOPOTO
CaM KOpOJIb IOBeJIe) yTONUTD B peke Bucna. Bkyrme
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C 3TUM POKOBOe 3HaueHMe MMeJO BeCcbMa CaMo-
CTOSITeJIbHOE TIOJIOKeHMe KaXkaoi 3eMJiu 10 OT-
IeJIbHOCTY - TaK Ha3blBaeMbIX BOEBOICTB [16,
¢.280].

Takum o6pasom, Ha MOMEHT cMepTtu Kasu-
mupa III Benukoro cTpaHa He 40 KOHIA IIPEOLO-
Jiejia Te TIepeKUTKM, UYTO Tep3aiu ee B ye/lbHbIi
nepuo. KoposeBckas BlacTh He MMesia HUKAKO
BO3MOXKHOCTM HAiTU OIOPbI B OJJHOM M3 COCJIO-
BMit: Topoga 6bUIM C1abbl, MOXKHOBJIAICTBO U Ipe-
JIaTbl KOHTPOJMPOBA/IM PhILIAPCTBO BILUIOTH MO Ce-
penyHbl XV BeKa. Kopoiy moCTOSSHHO HaxXOAWINCh
B COCTOSTHMY OAJTAaHCUPOBKY ¥ HACTOPOKEHHOCTH,
BCSTUECKM CTPABINBAsI OOHU TPYITIIMPOBKU 3HATU C
Ipyrumu [9, c¢.241]. CtpaHa nopBepranach MoCTO-
SIHHBIM HaberaM M HaIIeCTBUSIM, UTO TOCTaBUJIO
CcTpaHy B emie 6Gosiee ysI3BMMOe TIOJOKeHMe |5,
c.54].

Ho Bce-Taky OKOHUYATeIbHO MPOIIecC pasaoxke-
HMUSI MOXHO HabsopaTh ¢ 70-x romoB XIV Beka.
3mech BaKHBIM COOBITMEM, KOTOpOE€ pasmesnio
IIyTb Pa3BUTUS TOCYLAPCTBA HA «IO» U «IIOCTIE»,
cTano mpeceueHue BeTBU [IscToB. OTCYTCTBUE
npssMoro Hacmeguuka Kasumupa III, o6pbIB Ipe-
€MCTBEHHOCTU CO30a/IM AUHACTUUECKUTT KPU3UC, a
M033Ke BpeMsl, KOTla MOXXHOBJIaICTBO U ITpesaThl,
ONMpasiCh Ha PHILIAPCTBO, CMOIJIM BOCTPEOOBATh
IJ1sT cebsl LIeJblii KOMIUIEKC TIPaB M MPUBUIETUIA.
Ele mo cBoeii cMepTy, YTOObI 06ECIIeUnTh TPOH
BEHTepCKOMY KOPOJIIO M3 AHXYIACKOI IMHACTUM U
0e3 HapeKaHMi1 oamicaTh B Byie cooTBeTCTBYIO-
IIyI0 JOTOBOP, NPUIIOCHh TOWTU Ha <MHOOKYII»
npusuiaerusimu [14, c.128].

CoryiacHO JOTOBOPY, JIFOJOBUK 00SI3aJICs HE CO-
OupaTh HUKAKKUX IToaTell «CBepX 00bIvast ¥ BOJIb-
HocTelt». BMecTe ¢ TeM JII0OHOBUK obecreunn cebe
MpaBoO TMPUHATUS HOOPOBOILHBIX HAHE CO CTO-
ponbl ropoaoB [Tonbmn. Ho maxe Tak paspasmiics
3HAMEHUTHINI CIIOP MEXIy TpYNIMpPOBKaMMU
HansHueit u [>KkuMaquTOB, KOTOPBIF MOT TOCTa-
BUTb CTPaHy Ha IpaHb IPaskgaHCKOM BOVHBI. Ho
MaJIoIoJbCKasl 3HaTh 3/1eCh o/iepykajaa BepX, MoJ -
Iep>kaB [SKMMaMTOB B 3TOM KOH(MIMKTE B IIEPUO/T
6eckoponeBbs (1382-1384) [7, c.114].

[To upoHuy Cyap0bl OOMH BbIAAIOMIVXCS KOPO-
sieit BeHrpum oxkasascst ajis [lonbinm BecbMa Iio-
XM TpaBuTeseM. ByayliHOCTbh rocyfapcTBa, 3a-
K/IIOYAIOIIyIOCSl B TBEPOOCTU IIPAaBUTENbCTBA U
06 PUHAHCOBBIX CPeACTB, JIIOJOBUK MPUHO-
CUJI B XXepPTBY IMHACTUM. BceM cBOMM MOBeieHMEM
OH TOKa3bIBaJI, HACKOJIBKO OH He X0YeT U He XKe-
jsaet ocraBatbCs B Ilosbuie. (IIokasaTenbHa ero
dbopmMynMpoBKa TMociae KopoHanuu B [He3HO:
«ITOJIbCKUI BO3AyX MHe BpeneHn») [7, c.97].

Kaxk BbIpasuics ogvH U3 BbIAAOIIUXCS MOMb-
CKMX MCTOPUKOB I'pabeHbCKMit: «BymIyIIHOCTD TOC-
yIOapCcTBa, 3aK/I0YAIONIYIOCST B TBEPAOCTU TIpaBU-
TeJIbCTBA U 00WIMM (DUHAHCOBBIX CPEACTB, JII0m0-
BUK IIPMHOCUI B )XKepTBY OuHactum» 7, ¢.110]. OH
He CTpeMMJICS CBSI3aTh 0ba rocymapcTsa, He Ipo-
BoauI pecdopMbl. ETo 60/1bllie MHTEpeCcOBaIu Aeaa
Benrpun. Co3gaHHbI MHCTUTYT HaMeCTHUYECTBa
He peman mpobiaem. Haxogupiimecss BO BJIaCTU
KPYITHOVM 3HaJIM HaMeCTHUKU (SIpKUI IIpumep —
3TO CecTpa, KOTOPYI OH Ha3HAUYMJI Ha 3TOT I10CT)
JIAIITL TPAbUIIV CTPaHY U YOOBIETBOPSUIA CBOM aM-
ouiyn. [IpeuMy1eCTBEHHO 3TO ObLIM BHIXOMIIbI 13
Marnoii ITonbliiiy, KOTOpbIe Beu MOAUTUKY B YTOIY
cebe, HO BO Bpe[i 3HATU U3 IPyrux MecT [7, c.111].

Bo Bpems koposns JIromoBuka, — nuileT SH, — B
MTOJIbCKOM KOPOJIEBCTBE He ObLI0 HMKAKOTO II0-
psiika, HUKAKO crpaBednauBocTu. KoposeBckue
CTapOCThI U UX 6yprrpadbl O3BOJIsIN cebe ITOCTO-
SIHHO TpabUTh MMYIIECTBO phIllapeii, a MarHaThbl,
KOTOpbIe 3200 TUITUCH O CBOMX COOCTBEHHBIX BBITO-
Iax M BBITOJAX CBOUX POACTBEHHUKOB, YBEPSUIU
KOpoJis, uTO B [lo/blile BCe Tak ske XOPOIIO U CIIO-
KOJHO, KaK 1 BO BpemeHa Kasumupa III» [21, ¢.94].

B nombITKe yAepskaTh 3a c0607 cpasy IBa TPOHA
JIr0mO0BUK AHXKYIACKMIA 11I€J1 HA MePbl, KOTOPBIE py-
IIWIN aBTOPUTET KOPOJIEBCKO BJIACTU, KOTOPBIA
Tak OJTO M MeIJIEHHO TMeCTOBaIu Mpenbiayniue
npasuTenn. 34ecb Hac uHTepecyeT Kommukuii
MIPUBUIIEN. DTOT JOKYMEHT eiCTBUTENIbHO TIpe[ -
cTaBIsIeT coOO TePBBIi Cy4aii, Koraa puBuiie-
TMMU IJI MarHaToB U IIPeJiaTOB HOCWIM TaKOM
KPYIHbBIA XapakTep. Kommiknit mpuBwmieil B 06-
MeH Ha IpU3HaHye Hac/leJHIIel ero 10ub haKkTu-
YeCcKM Jaj 3HATM IOUTH IIOJIHYI0 CBOOOIY OT 006-
IIMPHOTO CIHUCKA IMOBUHHOCTEN (32 HEKOTOPBHIM
uckimoyeHnem). Kpyrnoele ¢eomanbl Terepb ruia-
TUJIM OJVIH HAJIOT B jBa IPoIIia € jJaHa pas B rof. [1o
CYTH KOPOJIb MIOTIaal B CUIIbHYIO0 3aBUCUMOCTD OT
Takoro ¢guckanbHOro nopsiaka [1, c.93].

ITocne cmepTy JIromoBMUKa €ro 404Yb XOTh, Kak U
OBLJIO CKAa3aHO BhIIe, ¥ He 6e3 criopoB Ha Pagom-
CKOM Cbe3fie 3aHsuia npectos. C 3TOro BpemMeHu
HaCTylWwia Bpems 30JI0TOM IUIOB JIJISl LJISIXTHI.
[ajiHoxa nucain: «HacTy nuio 30/10Toe BpeMs IJIst
IIOJIbCKOT'O MOXKHOBJIAACTBa Benukoit u Maoit
[Tonpmin, KOTOpOE MpaBUIO B CTPaHe OT MMEHU
MaJiojleTHel KopoJieBbl». OHM COBEPIIEHHO OT-
CTPaHWIN MITKOCEpAEeYHYIo SIIBUTY O BiacTu [13,
c.96].

Inst TOro 4To6bI 06€30MacUTh CTPAHY, 3HATHIO
(MaJIOITOIbCKOVA) OBIIO TMIPUHSITO PEIlleHMe 3aKITI0-
YNUTh YHUIO C JIUTOBCKUM KHs13eM Slraino. MoTtu-
BOM [JIST 9TOTO CJIy>kmwia TeBTOHCKO3asl yrposa u
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JIAKOMBIiA 11T 3HATM KYCOK B BM/Ie 3eMeJTb ObIB-
et Ipesueii Pycu. deonanel He MpeMUHYIU T0-
Tpe6OBaTh Ha IIeperoBopax IOATBEPKIECHUS
CBOMX MPaB U BOJIBHOCTEN, UTO 3aCTaBUIO SIraiio
MOAIMCATh TaK Ha3biBaeMblli KOpumMHCKMI IpuBU-
neit [15, c.21]. PasymeeTcsl, OH pa3BuBaj, a He
TOJIBKO TIOJATBEpPKIa/l MpaBa 3HATU: Ha3HaAueHue
JINI[ Ha JOJDKHOCTUM BO BCEX KOPOHHBIX 3€MIISIX
OBIJIO BO3MOYKHO TOJIBKO 13 BBIXOZIIEB 9TOI MECT-
HOCTH, TIoc/1abieHust ¥ 6e3 TOro Majioro Hajora ¢
JiaHa, yIpa3gHeHMe I0CTULMM U Haj3opa. CTeneHb
TaKO}! BCEeOO3BOJEHHOCTU IIpUBeNa K Tparuye-
CKUM TOCJIEACTBUSIM, HO Y KOPOJISI HE OCTaBaJIOCh
BbIOOpA. UyTh mo3ske ObLT M3maH [TeTpoBCKuit pu-
BUJIEN, KOTOPBIN pacmmpsit noaoxkeHus KopumH-
CKOTO MMPMBUJIESI HACUET OTIJIAaThl YCIYT 3HATHU B T10-
xopax [15, c.18].

B 11€710M 5TO MOATBEPKAAET CIAOKHOCTh MUba
0 CuJie 1 MOTYILeCTBe KOpoJieli U3 IuHacTuu Sren-
J0oHOB. KoHeuHo, MHOTMe U3 HUX GbLIM TaJTaHTIN-
BBIMM M YMHBIMM JIIOJIbMM, UYTO TIpaBaa, HO UX Be-
JIVKYie BO3MOXXHOCTM YaCTO MPOUCTeKaan u3 6a-
TOCKJIOHHOCTM MarHaToB U LUISIXTHI [12, ¢.184].

YyTb 1033Ke 0 cebe 3asBUIN U MEJIKME PhIIapH.
[MogBepruyThie MPOU3BOIY MOSKHOBIAACTBA OHU
Takke B CaMblii HeyIOOHbIVi MOMEHT Ilepe]l BaX-
HOJt OUTBOI C OpJIeHOM MOTpe6GoBanu I cebs ¢
MX TOUYKM 3pEeHMs CIpaBeIIMBBIX ITOCIA0JIeHMIA.
Tem caMbIM B 1422 66T IPUHAT YepBUHCKUI TTPU-
BuIeii. [JOKyMeHT JOBOJIbHO JAETaTbHO 06roBapu-
BaJI IeTa/IN, TPV KOTOPBIX KPYITHbIE (Geoasibl yiKe
He MOTJIM TaK MPOCTO 3aHUMAThb CyJeOHbIe JOJIK-
HOCTM, OTPAaHUYUTDL TPOU3BOJI, OCHOBAHHBIN Ha
BOJIBHOJ TPaKTOBKe 3aKOHa [16, ¢.290].

HenoBonbHast KpymHasi deonmanbHas 3HATh B
1423 BpIHYAMIA OATIMCATh BapTCcKkuii CTaTyT, KO-
TOPBII CYIIECTBEHHO OrPaHUYMBAJI BO3SMOXHOCTU
MHCTUTYTA CTApOCTaTa B IIaHEe CymebHOro IIpo-
Lecca u ynpasieHus. Hekorpia onHa 13 HEMHOTUX
MIPOYHBIX OIOpP KOPOJIEBCKON BiacTu mnana |[1,
¢.30]. Camoe MHTeEpecHOe, YTO OHM 3TO CIealu
6e3 BeloMa KOPOJISl — eMY JIMIIb OCTaBaI0Ch MPU-
HSITh cBepmmBIIMiics daxr [1, c.30].

3aKII0YUTENTbHBIM TBO3/IEM B IIPAaBIE€HUNU Tep-
BOTO KOpOJS U3 JOWHACTUM SIresioHOB CTail
Ennnno-KpakoBckuit mpusuieii. OH HeoObIueH,
TaK KaK KacaeTCsl He TOJIbKO MpaB MarHaTOB U
LIJISXTBI, HO M AyXOBEHCTBa (TIpesaToB). 3a BCe
npeapiayiie OeCSITWIETHUS] TTOTyYeHHbIe TTPUBU-
JIeTUM TIO3BOJIWJIM CO3[IaTh 3HATU MHOXECTBO TaK
HasbIiBaeMbIX (DOIbBApUHBIX X0351iCTB [16, €.290]
YcuneHue moJjioskeHUs 3HaTU MPUBEJIO K HEBEPo-
SITHO JO 9TOTO SKCIUTyaTallMM KpeCTbsSIHCTBA.
VYXy[iieHne yCI0BUM JKU3HU CUIIBHO TTOBJIMSIUIO Ha

YMBI KakK Cpeiy MPOCTOHAPObS, TaK U MHTEJIeK-
TyaJioB TOTO BpeMeHM. TeM camMbIM Ha 3Ty IOYBY
Jieryia TomyJITpHOCTD TYCUTCKOTO BMsKeHUsT B Bo-
remun [2, c.226]. VMMeHHO TII03TOMYy Iiepef,
EnnHo-KpaKoBCKUM MPUBUBEIMEM ObUT ITPUHST
BemyHckuii agukT nipotus epecu [1, ¢.100]. Cam ke
EnnmHoBckuit cbe3n 1430 3akpenni Te MPoIecchl
3aKpenonieHns KpecTbsHCTBA. Takke raiino, Ko-
TOPBIIf XOTen yOpaTh apxXaudvHble 3JeMEHTbl U
IIOJDKHOCTY B CTpaHe, GbIT BEIHY)XIEH OTKA3aThCsI
OT 3TOW UAeu — HammMume GOJIBIIOTO KOJIMUECTBa
6ecCcMbICIEHHBIX TTOCTOB B CTPaHe TaBaIu JIETKUIK
MUCTOUYHUK AO0XOJa 3HATU. BMecTe ¢ TeM KOpOJIO
YCJIOKHUM BO3MOYKHOCTh MOABEPTHYTH KOTO-TO
YroJIOBHOMY pa36upaTenbcTBy [18, ¢.65].

[Tocne cmepTu fdraiiio npecTon efBa He MOTe-
pSin ero CbIH Biiaguciias, mo3ske MpO3BaHHbINM Bap-
HEHYMKOM. IIpM Takoii BCeIO3BOJIEHHOCTM Obliaa
chopmupoBaHa I1eyasi KOIUIUSI U3 CBETCKUX U
IyXOBHBIX in1l. Ho 6;1arogapst 3aCTyIIHMYECTBY 3a-
MHTEpPeCOBAaHHOIO B KaHAMAATYpe ellle MaaoseT-
Hero pebeHKa MOTYIIEeCTBEHHbI MPUOIVKeHHbIN
draitno 36ur"HeBa OjecHMIKOro. Biamyciaas
OCTaJICS Ha TPOHE, HO MO/, MPUCMOTPOM pereHT-
ckoro coseta [8, c.81]. Pazymeercs1, MarHaTel u
TpeJyiaThl CHOBA He MPEeMMHY/M BOCIIOAb30BaThCs
cBoeli BnacTplo. OHM BCSYECKM OTCTPAHSUIM OT
BJIMSIHUSI Ha JleJia TOCYIapCTBa CpeHIO U MeJl-
KYI0 3HaTh, MPOAOJIKAsI MPUHUKAThH €e NOCTOUH-
cTBO. OHM Jjaxke He IO3BOJISUIM IJis1 9TOTO COOMU-
paTbCs 3HATH HA MeCTHbIe COOpaHMs, TaK Ha3bIBa-
eMbIe 3eMCKMe CeiiMUKI. (3a UCKIIOUeHeM Heob-
XOAVIMOCTU BBECTU HOBBIE TTOATH) [4, C.76].

BrIGpaHHbI BOMPEKM YCWMINSIM MHOTMX Kasu-
mup IV drennoHunk, oka3aBIINUCh Ilepe] He3aBU/ -
HOJ a/IbTepHATUBOM, BBIHYXKIEH ObLI BbIOpATh
yTh 60pbOBI ¢ MarHaTamu [3, ¢.526]. Ho genan o
3TO CaMbIM ITPOCTHIM ¥ BO3MOXKHO €AV HCTBEHHBIM
MyTeM - TOMUCKa MOAAEPKKM Y MeJIKOTO TBOPSIH-
cTBa. EcTecTBeHHO, MOAKYIIA] OH UX HOBBIMMU IIPU-
Bwiernsimu u papamu. Ocoboe 3HaueHMe 3[eCh
uMeeT HelaBckuii CTaTyT. B HeM 3aKpervisyineh u
pacuMpsUInNCh 3a IIISAXTONM Psifi MpaB U MpuUBMIIe-
TUii, JapOBaHHbIE MPeAbIAYIIMMM MOHapXaMu U
COCTOSIBILIME B OCHOBHOM BO BJIMSIHUM Ha 0671aCTh
caMoOyIlpaB/ieHMs psiia BOEBOACTB, B IOJIHOJ Ta-
paHTUM MMEHMUI OT KOHbMCKAIMK He TI0 Cyay U B
obemaHme, 4YTo He OyIeT MOKYIIEHUs Ha JIMIHYIO
CBOOOMY; MapoBaIMCh TaKKe «HEKOTOPbIe HOBBIE
BOJIBHOCTM ¥ TIPEPOTATUBBI», IPeIOCTaBJISIBIINE
IUISIXeTCTBY MPaBO Ha 3aKOHOATE/NbHYI0 MHUIIN -
atusy [1, c.99]. B nanbHelinieM HU OJHO BHECEH-
HOE TIpeIJIO’KeHMe He MOTJIO ObITh U3HAHO «B CUITY
JIUIITh YaCTHBIX COBETOBY», 6€3 JI0JITOT0 U3YUEeHUS B
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3eMckux o6mmyHax. CO3bIB OMOIUeHMSs (TIOCTIONHU-
TOTO PYIIeHMs) ¥ c60P HAJIOTOB MOIJIEXKAIN COTIa-
CUIO NUISIXTBI. JI71s1 IpUMeHeHus: 3TUX IpaB co3a-
BaJIUCh CEMIMMKM, 3aK/IIOUaBIINe B cebe BCIO
NUISIXTY KasKIOTO OTAEeIbHOTO BOEBOJCTBA IIOTO-
JIOBHO [1, ¢.101].

[MoppepkMBaTh NOXOXUI Kypc HacaegHMK Ka-
sumupa-SIH Onbp6paxt. Josaro Komebisch, IH Ob-
OpaxT MOCTYIWIICS CO CBOEJ TOPAOCThIO U CBOMMMU
SKeJTaHUSIMU BUAETb Cce0s1 B POJIM CUIBHOTO MO-
Hapxa U BbIHY)KIEH ObL [/Is1 CBO€I MOIMY/ISIPHOCTI
cpeny LUISIXThI (KOTOpasi, Kak CKa3aHOo BBIIIIE, YK
CTajJla CaMOCTOSITEJIbHOWM CWUJION) TOAKYIUTb UX
HOBOJ uyepeJioVi TIpUBWIETUII U apoB, KOTOpbIE
ObLTM TIOXKajoBaHbI B IleTpokoBckoMm CratyTe
(1496 r.) [6, c.51]. DTOT CcTaTyT, 06'bEIMHUBIINIA
MpUBWIETMM, HapoBaHHble B 1454 r. B Hemiase,
obecrmeurBaj, IJIaBHBIM 00pa3oM, MHTEpPeChI
IIJIIXTHI B yIIepo ApyTUM cocioBusiM. KpoMe moji-
TBEPXKIEHMS TIPEXXHUX BOJbHOCTEN, OH, obecre-
YMBasi BITOJAHbIE SKOHOMUYECKME YCJIOBUS, TIOI-
HSUT NIUISIXTY MaTepuabHO ¥ 000CHOBAJ ee Ooee
BBICOKMIA CTATyC B CpaBHEHMM C MeNIaHCTBOM U
KpecTbSIHCTBOM. IIpuobGpeTeHust ycTbeB Bucibl u
IIaHbCKOTO (JIAHIIUICKOT'O) TT0Pa, JIETKOCTD CIIaBa
I10 peKe U BBITOJHOTO CObITA MTPOAYKTOB MOBJIMSIIA
Ha BO3BbINIEHME IIeHHOCTM 3€MJIM ¥ BbI3Bajia B
LUISIXTe yBeueHue 3emienenuem [11, c.84].

Takum o6pasom, B TeueHue XIV-XV BeKOB GbLI
TOJTHOCTHIO chOPMUPOBAH KOMILIEKC ITpaB U CBO-
000 IS IUISIXThI, KOTOPBIA B OymylieM IpeBpa-
TUTb [TobCKO-JINTOBCKOE rocynapcTBo B Peub I1o-
crionutywo [17, ¢.78]. TIponece, Kak Mbl BULUM, C
KOHIIa 6bIT HEOOPATMMBIM UM YaCTO MCXOOUIIO He
TOMBKO cHenuduueckux ocobeHHocTelr I1ob-
CKOTO TOCyJIapCTBa TO¥ 3MOXM, HO U He A0 KOHIIA
YCTpaHEeHHbIX ITePEXXUTKOB (heomanbHO IIOXM.
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KVJIbBTYPOJIOTHU 4,
MCKYCCTBOBEJIEHUE, IU3ANH

JINMMAPEHKO ExaTepuna MuxaiijioBHa
yuntenb, MBOY JIuneit umenn A.C. IlymikuHa,
Poccus, r. r. HiokHeBapTOBCK

OBYUYEHUE JIETEN 5-6 KJIACCOB ITEM3AYKHO JKUBOIIVNICU

AHHOmMauua. /IaHHAA HAYYHAS CMambst 00CyxcOdem 8axcHOCMb 8KIHOUEHUA 00YUeHLs Neli3aXcHOLl dUBONUCU 8
npozpammy 015 demeii 5-6 Kaaccos. Aemop noduepkusaiom, umo makoe obyueHue cnocobcmeyem scmemuue-
CKOMY paseumuio demeti u (popMuposaHuro ux XyooxecmeeHHo20 8Kyca. YpoKu netizaxcHoli *ueonucu nomozarm
demsm paszsueams HaAb6aOAMENbHOCMb, HAX00UMb Kpacomy é npupode, NOHUMAams pasHoobpasue Gopm u Kpa-
COK, @ makyce UCNoab308ams Hamypy 01 nepedauu gneuamaeHuti u smoyuti. Knwouessimu acnekmamu pabomeolt
ABTAIOMCS pa3suUMue Uy8CMed NPEKPACHO20, yMeHUs 8Udemb Kpacomy u Hedocmamku, a makce passumue camo-
CIMOSIMeNbHOCMU 8 NJIAHUPOBaHUU U 8bi0ope xydoxcecmeeHHblx mMamepuanos. Cmames makxce noduepkueaem
8ay#cHOCMB JII006U K npupode u co3darue ycnosuti 1 Hab00eHUs, CPABHEHUS U AHAIU3A OKPYHCArujezo Mupa.
Podumenu uzparom eaxcHyio poJib 8 noddepycke U CMUMYAUPOBAHUU UHMepecd Oemeli K meopuecmay.

Knroueeble cosa: netizaxcHas #usonucs, demu 5-6 kaaccos, scmemuueckoe passeumue, Xyo00orcecnmeeHHblL
8KYC, HaOMOamenbHOCMy, Kpacoma npupoosl, Xy0oxecmeeHHble Mamepuaisl, CAMOCMOosImMensHOCMb, 10008b K

npupode, podumensckas hoddepiKa.

Heo6xomAMOCTb obyueHus meTeit 5-6 KmaccoB
Teji3a)KHOI JXMBOIIMCH, TaK KaK 3TO He0b6X0-
IVMO JJIS1 3CTETUUYeCKOTO Pa3sBUTUS JeTeil U AJis
dbopmupoBaHus Ux XyIoOXeCcTBEHHOro BKyca. Ha
YpOKe [eTU ydaTCs BUIETb KpacoTy MPUPOIBbI,
HaxOAUTh €€ B KaKIOM Mel3axe, BUAETD, KaK Xy-
IOXXHUKM TepefalT pasHoo6pasue ¢GopM U Kpa-
COK TIPUPOJBI, UCTIOb3YS ITPUEMBI pabOTHI C Kpac-
Kamu. B mpoitecce paboThl HaJ KapTUHOI y IeTeit
Pa3sBMUBAETCS UYBCTBO IPEKPACHOTrO, BOCIIUTHIBA-
eTcs yMeHMe BUIETb KpacoTy OKpysKalolero
Mupa. [letu yuaTcst paborath ¢ HaTypsl. Ha ypoke
JIeTU y4aTcsl HaxOOUThb KpacoTy MPUPOIbI B TOM,
UTO OHU BUJISIT BOKPYT, YUaTCSI BUZETh, 3aMeyvaTh,
YyBCTBOBATh. IIpu paboTe Hafd KapTMHAMMU OETU
y4aTcsl UCTOAb30BaTh HATYpy AJi Nepefaun BIie-
yaTJIeHuii 0 Ipupoe, repenaBaTh €€ pasHoo6pa-
31e, KPacoTy. YPOK YUUT JieTelt BUAETh He TOJIbKO
KpacoTy, HO U HeloCTaTKu, nedeKTbl. OTO pa3Bu-
BaeT y HUX Hab/II0AaTeTbHOCTh, BOCIIUTHIBAET 3C-
TEeTUUYECKUI BKYC.

B mporiecce paboThl Haj, KAPTMHOI IETH OBJa-
JeBalOT CIeOYIOIMUMU YMEHUSIMU

—  yMmeHMe pabOTaTh C HATYPBHI;

—  yMeHMe BUOETb KPacoTy B OKpYysKalouei
pUpoe;

—  yMeHMsI CaMOCTOSITEIbHO  COCTaB/ISITh
TJIaH paboThI,

—  MpaBWIbHO BBHIGMPATH XYHOOKECTBEHHbIE
MaTepuaJbl.

Ijis Toro, YTOGBI AETH YMEIU BUIOETh KPacoTy
OKpYsKaloIlleit MPMpPOIbl, HEOGXOAMMO IIPUBUTD
MM JII000Bb K Npupoze. U He BaKHO, B KAKOM BO3-
pacTe OeTu HAuYHyT 3TO JejaTh. BaXHO maTh UM
BO3MOXXHOCTb IIOHSTh KpPacoOTy OKPYKAIOIIero
Mupa.

IIJ1s1 9TOTO HY>KHO CO3[aTh YCJIOBMSI, YTOOBI pe-
OEHOK MOT HabJI0IaTh, CPABHUBATh, aHAIU3UPO-
BaTh. Kak TOJIbKO Y [IeTeil HOSBIISIeTCS MHTepeC K
TBOPYECTBY, OHM JOJIKHBI ObITh HaIlpaB/IeHbl Ha
co3maHue KapTuH. JIydille BCEro, eciM K 3TOMY
IIPOLIeCCY AeTel MOATOAKHYT POAUTEIN, a He YUu-
tejist. OHM MOTYT IIOMOYb B BbIGOpE HATYPhI IS
OyIYIIMX KapTUH, IOMOYb C KoMIIo3uiueit. Ho He
CTOUT HaBA3bIBAaTh PEOEHKY CBOIO TOUKY 3pEHMS,
BeJlb OH CaM [I0/DKEeH BhIOPATh CIOKET M MaTepual,
C KOTOPBIM €My OyIeT MHTEePECHO paboTaTh.
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teacher, MBOU Lyceum named after A.S. Pushkin,
Russia, Nizhnevartovsk

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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COIIMOJIOTU A

CEPEBPSIKOBA TarbsiHa AleKcaHApPOBHA
K.3.H., IOLleHT, TMX00KeaHCKMIi roCyAapCTBEHHBI YHUBEPCUTET,
Poccus, r. XabapoBcK

COLIMAJIbHAS MHKJ/TIO3US B CUCTEME BBICHIET'O OBPA30BAHUS

AHHOmMauus. B cmamoe paccMompeHsi 60npoCs! UHMe2payusl UH8aIUd08, UHOCMPAHYes u Npuesxcux aodeli 6
cucmemy 8bicliez0 00pa3os8aHuis, Umo Ha COBPEMEHHOM Imane s68emcst HeOMseMAEMOL UaCMbI0 pa3sumus 0o-
wecmea, u onpedensemcst 3auHmMepeco8aHHOCMbI0 8 UCNOJIb30BAHUU PECYPCO8 U UX B03MONCHOCMEI.

Kniouessle cnoea: coyuanvhas cpedd, UHKAI03US, 00U C 02PAHUUEHHBIMU 803MONCHOCMAMU 300pP08bs, UHO-
cmpauHsle cmyodeHmol, 6e30apvepHas cpeoa, 20Cy0apCcmeeHHas cucmemda 8vicuiezo 06pa308aHusl.

Bneaeﬂue. B HacTosillee BpeMs aKTyajlbHa
Mpo6yieMa MHKIIIO3UM B CUCTEME BBICIIIErO 06-
pa3oBaHMs [JIsI CTYI€HTOB U COTPYIHUKOB C OTpa-
HUYEHHBIMM BO3MOSKHOCTSIMM 30pPOBbSI, MHO-
CTpPaHHBIX CTYIEHTOB U IMPodeccopoB, TepBOKypC-
HMKOB, aOUTYPUEHTOB U MPUEIKUX CTYIEHTOB, C
Y4eTOM Pa3Ho0bOpasust 0COObIX 06Pa30BaATEIbHbIX
MOTPeOHOCTEN M MHAVBUIYAIbHBIX BO3MOXKHO-
creil. YTO B TOM umciie SIBISIETCSI IPUOPUTETHBIM
HanpasjieHuem B BY3ax, mji1 aHHOM KaTeropun
notpeduTesns. [TapuTeTHOCTh MpaB BCeX TpaxkaaH
— 3TO OCHOBA MHTErPALVIOHHOM IMOJUTUKH JIIOJEN
C OrpaHMYEeHHBIMM BO3MOKHOCTSIMM 3[0DPOBbS
(manmee OB3) B IMOJHOIEHHYIO KM3Hb OOIIECTBA,
KOTOpasi rapaHTUPOBaHAa OCHOBHBIM 3aKOHOM Poc-
curickoit ®epepanym. COracHO CTaTUCTUIECKUM
IaHHBIM, C K&XIbIM TOAOM BO BCEM MUpe Bo3pac-
TaeT KOJIMYEeCTBO MHBaIMIOB. «Ilo manHbsiM Pepe-
pPaJIbHOTO peecTpa MHBAMUIOB, IO COCTOSIHUIO Ha 1
mapra 2023 roma B Poccuiickoit ®epepanyn
HacuuTbhiBaeTcs 11.19 MUIH. MHBaJIMIOOB, B TOM
yucae 690 Toic. geTeit-uHBaAMUA0B. [To JJanbHeBO-
ctouHoMy ®PemepasbHOMY OKpYTY UMCIEHHOCTD
MHBaAUIOB cocTaBjsgeT 499 769 uenoBek u 38 320
JeTeil MHBAJIMIOBY.

[loctanoBnenne IIpaBurennctBa PO ot
04.10.2000 r. «O HaIMOHAIBHOI OOKTpUHE 06pa-
30BaHMs B PD», ompemensieT e BOCIIMTAHNUS U
0o6yueHmsl, MyTU UX OOCTVMKEHMUS I0CPeICTBOM
rOCy/IapCTBEHHO MOJMUTUKY B 0671aCTV 06pa3oBa-
HMSI, OKUAaeMble pe3y/bTaTbl Pa3BUTUS CUCTEMBbI
obpaszoBaumst Ha mnepuop 2025 r.» JloKTpuHa
MpegycMaTpuBaeT MHOTO0Opasue TUIIOB M BUOOB
06pa3oBaTeIbHbIX YUPEKIEHN Y BapUaTUBHOCTh

06pa3oBaTebHbIX IIPOrpaMM, 06eCcIeunBaroIINX
VHIVBUIOYAIU3ALUNI0 00pa30BaHMUs, JMUYHOCTHO-
OpUMEHTUPOBAHHOe 0OyUeHye ¥ BOCITUTAHMEY.

[Tpo6ieMbl JIIOei1 ¢ OrpaHMYeHHbIMY BO3MOX-
HOCTSIMM 3J0POBbSI B 001lIeCTBe HaubosIee MOoIHO U
C pas3JIMyHbIX acIleKTOB pacCMaTpUBAINUCh 3a Py-
OeKHBIMM aBTOpaMM, MpU 3TOM 6bUIM pa3pabo-
TaHbl TIOJIOKEHUST TI0 YIIeMJ/IIeMOMY MeHbIINH-
ctBy (M. Onusep, C. bepHc, Moppuc, b. Xuiuep,
JI. Opaiioxep, I'. DHHC U Op).

OTevecTBEHHbIE UCCIIEOBATEM OOJIbIIE BHU-
MaHMs yIessUIM TTOBCeTHEBHBIM ITpob6aeMaM U Co-
IMaTbHBIM OCOOEHHOCTSIM SKM3HEeAEeSITeTbHOCTU
MHBJIMAOB. B COBeTCKMIA mepuon mnpesMeToM
M3ydeHus: ObUTM MeOMIIMHCKME acCHeKThl BOCCTA-
HoButenbHoro nevenusi (I0.H. KynoTkuH n
C.B. Tapacos, Jlorosa U. II., Sdaposa C.II., AmMu-
HoBa 3.M., Boaruna C. §.), counanbHO-ObITOBOE
ycTporictBo  mHBa/MAoB (H.®. JlemeHTbeBa;
2.U. TanwoxuHa, A.A. CBunHLoB, O.C. AHIpeeBa,
. U. JlaBposa, BunpunHckas-byrenko M. 3., VBa-
poB H. 0., Xapb6emus III.1T., AnexceeB M.A., Mou-
ceena K. E.), BocCTaHOB/IEHME TPYIOCTIOCOOGHOCTHU
B YCJIOBUSIX OOIIECTBEHHOTO ITPOM3BOJICTBA pas-
HbIX OTpacieil mpombinieHHoctn (M.IO. Mara-
puwi, M. B. Kopo6os, ®amun H.U., daxpa-
nmosa JI. H.) M opraHu3aloHHbIe MePbI 0 0becIie-
YeHUIO TPyJa MHBAIMI0B Ha TPOU3BOACTBE.

IIpo6ieMbl COMATIBHOM MHK/IIO3UU B BbIC-
meM oOpasoBaHMM. B HacTosgmyme Bpems Bce
yamie IPUXOAUTbCS NPUHMMATh TOT (akKT, YTO
YUCJIO CTYJEHTOB C OTPaHMYEHHBIMU BO3MOYKHO-
CTSIMM pacTeT U, KaKk BCIeICTBME, BOSHUKAIOT IIPO-
6/1eMbl X COLIMAIbHOI afanTaluy B 00IeCTBe



AKTyasbHbIE UCCIeTOBAHUS * 2023. N225 (155)

&£, Coruonorus | 106

[To pe3ynbTaTaM MOHUTOPMHTA ObUIO YCTAHOB-
JIEHO, 4YTO B 06pa30BaTeIbHBIX OPraHU3AINIX
BbICIIEro 06pa3oBaHmsi BocbMM DemepanmbHbIX
OKPYTOB, U3 unciaa auil, ¢ OB3 1 MHBAIMAHOCTHIO,
o6yuarorcs 8090 CTyIEHTOB, U3 KOTOPBIX: 681 (8%)
— C HapyuieHusIMu 3peHust; 274 (3%) — ¢ Hapyle-
HusIMKu ciayxa; 1784 (22%) — ¢ HapylleHueM
OTMOPHO-JBUTaTeabHOTO annapara; 2207 (27%) — ¢
coMaTuuecKMMu 3abojeBanusMu; 44 (1%) - c
TICUXUYECKUMY 3a60/IeBaHUSIMU.

Inst 310 (38%) pecrioHOE@HTOB IMarHo3 He 6buT
yKa3aH. Kak BUAHO 13 pe3yiabTaTOB, MOLABJSIO-
11ee YKCcIo CTyJeHTOB MMEIOT pa3nyHbie COMaTH-
yeckue 3a6o1eBaHus.

B commanbHBIX IPOeKTax paboTa ¢ JIOAbMMU C
OB3 0THOCSTCS K KaTeropui CIA0KHENIINX BOIIPO-
coB. OBHMM U3 IEPBBIX CUMTAETCS afanTalys U UX
MIPUCIIOCOGIEHHOCTb K ITOJTHOLIEHHOJ KU3HU B 00-
1[eCTBe 3[J0POBbIX CBEPCTHUKOB. BTOpBhIM HEMAJO-
BaXHBIM (baKTOPOM SIBJISIETCS apXUTEKTypHas
cpena B 11€JI0M, B KOTOPOJt OHM MOIJIU GbI B3aMMO-
JleliCTBOBATh JIPYT C APYroMm [6].

He yunThIBalOTCS 0COGEHHOCTM M TOTPEOHOCTH
MHOCTpaHILIEB U MMPpUe3KuX atoaeil. Bce 3To BiieueT
3a co00Ji 3aTpymHEHMs] BO Bcex cdepax >KU3HU
JIlaHHOJ KaTeropmuu rpaskaaH.

Bo MHOrom 3TO 3aBUCUT He TOJIBKO OT IICUXO-
JIOTMYECKOI'O BO3MEMCTBUS 001IecTBa, (GaKTOPOB
TIPUPOIHOI Cpefdbl, HO U OT TOTO, KaK I1eJ1eco00-
pPa3HO OpraHM30BaHa MpeJMeTHO-OpPUEeHTUPOBAH-
Has cpefa.

Ha ocHOBaHMM MOOHSITHIX COLMATbHBIX BOMPO-
COB TIPOBOIOUTCSI DSIT, COLMAAbHBIX ITPOEKTOB,
BHeJIpeH}e 3aKOHOB, Ha OCHOBAHMM KOTOPBIX BCE
JIIOIY C OTPAaHMYEHHBIMUM BO3MOXKHOCTSIMY MOTJIN
pa3sBMBATbCSA, 0OYUYaThCSI ¥ paboTaThb BMeCTE CO
300pOBBIMMU JIIOAbMU [4].

FocymapcTBO  urpaeT  OCHOBOIIOJIATAIOIIYIO
poJib. [Tepes HUM OCTPO CTOUT BOIIPOC He TOABKO O
HEeOOXOIMMOCTY PasBUTUS TEOPETUUECKUX U
MPaKTUYECKUX 3HAHMI B 06/1aCTU PYHKIIMOHUPO-
BaHUSI CYOBEKTOB COLIMAIBHOTO MPOEKTUPOBAHMS
IJIS TApMOHMYHOTO Pa3BUTHSI OOIIECTBA B LI€JIOM,
a Takke M 0 COBEePIlIeHCTBOBAaHUYM METOAMK U TeX-
HOJIOTMI COLIMAIbHOTO MPOEKTUPOBAHUST JOCTYII-
HOI1 cpeppl 1jis rpakaad ¢ OB3, M MHOCTpaHHBIX,
VHOTOPOIHUX JIIOIEIA.

Kaxk Bbllie 6bU10 CKa3aHo, ITporpaMma TyMaH-
HOJ cpefbl CBSI3aHa C KOHIIEIMIMe pa3BUTHUS CO-
BpPeMEeHHBIX TOPOJIOB, UX UHKEHEPHbBIX, COLUATb-
HBIX ¥ TPAHCIIOPTHBIX MHMPACTPYKTYD.

JIns1 3TO¥ TPYIIIIbI JItoAelt BaskHa MHPOpMaTUB-
HOCTb, 6€30ITaCHOCTb ¥ KOM(OPTHOCTD [IJIST afarl-
Tal¥yM B He3HaKomoii cpeme. MHdopmanus

IOJDKHA OBITh HA Pa3HBIX SI3bIKAX, MODKHBI ObITh
MHGOpMAaIlMOHHbIE TaOMMUKY, CTEHIbI, KapThl.
CTymeHTbI JO/DKHBI TOHMMATD, IIe OHY HaXOISTCS
B KaXXIbI/i MepMon BpeMeHM ¥ HallpaBjeHMue UX
IalbHeNIero nepeakeHusl. IIoMKHO  ObITh
obecrieueHye CBOEBPEMEHHOI BO3MOXKHOCTU OT-
IIbIXa, OKUOAHUSI Y JOTIOTHUTEIBHOTO OOCITYKU-
BaHMsI, COKpallleHe BpeMeHy U YCUIIUIT Ha TT0JTy-
yeHMe HeoOXoaMMolt Hbopmaruu [5].

OnHaKo IIpy afarTaluy COIMATbHO 3HAUMMBbIX
06BEKTOB B OKPY)KAIOIIE Cpefie CTOUT YUUTHIBATh
0COOEHHOCTY Pa3/IMYHBIX T'PYIIT UHBAIUIHOCTM.
YacTto momo6Hast mpobemMa [0 KOHIIA OCTaeTCs He-
pelieHHO’ U MOPOKAAeT PsIJl CJIOKHOCTEN:

e  OTCYTCTBME HE06XOAMMOro 060pyIdoBa-
HUSI M apXUTEKTYPHO-TUIAaHMPOBOYHBIX pelleHmit
30aHUI1 U TeppuTOopuii ajis aogei ¢ OB3;

e  QUmaNTUpPOBaHHbIE OOBEKTHI IJIS JIIOAEN C
pacIIMpeHHbIMM TOTPEOHOCTAMM  IIPUCIIOCOO-
JIeHbI He TIOJTHOCTbHIO, a JINIIb JIOKAJIbHO, UYTO 3a-
TPYIHSIET UX TTOJTHOIIEHHOE MCIIOb30BaHMe C MH-
K/TIO3MBHBIM HAIlpaBJIeHUEM.

e He YUMTBHIBAIOTCS ITOTPEOGHOCTUM WHOTO-
POIHUX JIIOZel ¥ MHOCTPAHIIEB AJII ajarTaiyu B
HEe3HaKOMOIJ1 cpefie.

OpmeHTalMs BBICIIEr0 O0Opa30BaHMS Ha BCe-
MepHOe YIOBJIETBOpeHMEe IOTpeGHOCTEN JnIl C
VHBAJIMAHOCTBIO, MHOCTPAHIIEB ¥ MHOTOPOIHMUX,
BBI3bIBAET ITOBBIIIEHHbIE TPeOOBaHMS K HOpMa-
TUBHO-TIPaBOBOJ 6a3e, KOTOpasi MOJKHA obecrie-
YMBATH MOCTYII K TIOTYYEHMIO JTIOIbMM C MHBAIN]I -
HOCTBIO KaueCTBEHHOTO BBICIIETO 0O6pa3oBaHMS,
MTO3BOJISIIONIET0 MM ObITh KOHKYPEHTHO CIT0CO0-
HBIMM Ha COBpeMEeHHOM pbIHKe Tpyza [7].

CogmepskaHye JaHHbIX JOKYMEHTOB IIpeaycMaT-
PUBAIOT CO3/iaHMe B 06pa3oBaTeIbHbIX OpraHm3a-
LIMSIX BBICIIETO 00pa30BaHMSI HEOOXOMVIMBIX CITe-
IIMAIbHBIX YCJIOBUIA, B TOM YMCJIe U CO3[IaHMe pe-
CYPCHBIX yUeOHO-MEeTOIUIECKNX IIEHTPOB 10 06Y-
YEeHUI0 WHBAIMUIOB, OCHOBHBIMM IIEISIMM, [es-
TEJIbHOCTY KOTOPBIX SABJISIETCS] POpMUPOBAHME CU-
CTEMBI PeCcypcoB, 06eCIeunBaIOIINX JOCTYITHOCTh
¥ KaueCTBO BBICIIETO 06pa30BaHMsI ISl CTYIEHTOB
C MHBAJIMUIHOCTHIO. Ha coBpeMeHHOM 3Tarie K Heii
MTOAK/IIOUMINCh BO3MOXKHOCTM MG POBU3AIINS,
IMCTaHIMOHHOTO O6yJYeHMs afamlTalyuyu IoCpes-
CTBOM BUPTYQJIbHOM peasbHOCTU.

B HacTosmee Bpems B Poccuiickoii @emepaiinm
CYyIIeCTBYeT Ieblit psifi GenepabHbIX IIeJIeBbIX
MPOrpaMM M HECKOJIbKO pOCCUiiCKUX By30B ¢u-
HaHCUPYIOTCS U3 LIeJIEBBIX CPEICTB HA YKpeIvieHne
MaTepUaIbHO-TEXHMYECKOI 6a3bI BhICIIETO 06pa-
30BaHMS MHBAJIMAOB. Braromapst sToMmy yBeu-
yuMacsad IIpMeM JIlofeii ¢ OTpaHMYEeHHBIMU
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BO3MOXKHOCTSIMM 3[I0POBbsI B Bpiciine yuebGHbIE
3aBeJleHMsI.

Takux BY30B HeCKOJIbKO, HO UX YMCJIO MOCTO-
stHHO pacreT. B 2002 romy 3To 66Ut MOCKOBCKUI
MHCTUTYT-UHTepHAT MI'TY M. baymana, HoBocu-
OUPCKUIT TOCYHAapCTBEHHBI TeXHUUECKUN YHMU-
BEpCUTET.

[To3ke K mepeunc/ieHHbIM By3am ¢ o6pa3oBa-
TeJbHBIMM ITPOrPaMMaMU IJ1s1 UHBAIUIOB TI0 TOC-
3aKa3y MnpucoeauHuICs MOCKOBCKUIT TOPOJCKOI
regarormyeckuii - yHusepcurer, KpacHosipckuii
TOPrOBO-3KOHOMUYECKUI MHCTUTYT, POoCCUCKMIA
TOCyJapCTBEHHbIN MMeJarorm4eckuii YHUBEPCUTET
uM. T'eprieHa (CaHkT-ITeTep6ypr).

Ha [JanbHeM BOCTOKe ObLIM OTMeudeHbl BY3bl
IanbHeBOCTOYHBIM (enepanbHbIi YHUBEPCUTET,
TruxooKeaHCKMIT rOCYyIapCTBEHHbIIT YHUBEPCUTET,
Bi1agMBOCTOKCKMIA TOCYIapCTBEHHOM YHUBEPCU-
TeTe 5KOHOMMUKU U CepBuUCa.

CaMbIM COBpeMEHHBIM IPMMEPOB peanu3ann
MHKJTIO3MBHOTO 06Pa30BaHMus CIYKUT JaabHEBO-
CTOYHBIN (elepabHbI/i YHUBEPCUTET.

Ha nepemHnii riaH BeIXOAST HOBEJIIIME TEXHO-
JIoTUM, 06€ecIeunBalonye JOCTYI K MUPOBBIM MH-
dhopmaIMoHHO-06pa30BaTENIbHBIM pecypcaMm JIo-
OIM C Ji06bIMM opMaMy OrpaHUYeHUit 3[4,0pO-
BbsI. DTUM TpeGOBaHMSIM OTBevaeT 1 MHGPaACTPYK-
Typa Kamityca IB®Y Ha o. Pycckom, KoTopas moJ-
HOCTBIO COOTBETCTBYET IIpMHIUIIAM Ge3bapbep-
HOI1 cpefbl».

B TMx00KeaHCKOM roCyZapCTBEHHOM YHUBEp-
CUTeTe, «pa3paboTaHbl MACIIOPTa JTOCTYITHOCTH, B
KOTODBIX ITPeyCMOTPEHbI pa3jinyHble MepOIpusi-
THSI 10 GOPMUPOBAHUIO TOCTYITHOM CpebI.

Heob6xomuMmbl crienMaibHble YCIOBUS, B TOM
Yuciie U CO3IaHye PECYPCHBIX YUeOHO-MeToAnue-
CKMX I[EHTPOB 10 OO0YYeHUI0 MHBAIMAOB, OCHOB-
HBIMMU LIeJISIMU, IeSITeIbHOCTU KOTOPBIX SIBJISIETCSI
(hopMupoBaHE CUCTEMBI PECYPCOB, 0bOecreunBa-
IOIMIVX JOCTYITHOCTDb ¥ KAYeCTBO BbICIIEr0 06pa3o-
BaHMS IJIS CTYLAEHTOB C MHBAJIMAHOCTBIO. Tak ke
CjlelyeT y4ecTb IOTPEOHOCTM MHOCTPAHHBIX U
MHOTOPOJIHUX CTYHAEHTOB, COTPYIHUKOB IJIsI CO-
IeiicTBUS B 06ecrieueHny AOCTYITHOCTM Y TTOBbI-
IIeHMM KavyecTBa BBICIIETO 0OPa30BaHMS CTYIEH-
TOB JJaHHOV KaTeropuu B By3ax P® [8].

[TosnMTMKA BBICIIETO OOPA30BAHMS ISl MHBAJIM-
OB OPMEHTUPYEeTCS Ha MHBAIUIOB KaK COLMab-
HO€ MEHBIIVHCTBO, OCTaB/SISI 38 TOCYOApPCTBOM U
yueOHBIMU 3aBe[IEHUSIMMU, a HE 33 CAMUMU abUTY-
pueHTaMu, BIOOP 06pa30BaTeIbHO TPOrPaMMBbI
" MecTa 06y4eHUs : GOJIBIIMHCTBO CYILIECTBYIONUX
[IPOrpamMM CIIeMaau3upPOBaHbl 110 JUArHO3y U JI0-
KaanM30BaHbl B OTAEAbHBIX PpErMoHax, 4To

CYIIECTBEHHO CYyKaeT 00pa30BaTesIbHbIN BbIOOD
MHBaJINA.

OTeuecTBeHHbIe YHUBEPCUTETHI B pasHoe
BpeMs U 10 pasHbIM IIPUYMHAM Havyaau paboTy 1Mo
BBICIIEMY O0OpPAa30BAaHUIO [JII MHBAIUAOB, MHO-
CTPaHIEB M MPpUOOGpeau 3TOT GeCLIeHHBIN OIIBIT.
HexkoTopble YHMBEPCUTETHI paspaboTaan "Tpamu-
IIMOHHBIN" HaGOp MpeasIoKeHui Ij1sT aOUTypueH-
TOB-MHBJINJIOB, TAKNX, KAK KOMIIbIOTEPHBIE TEX-
HOJIOTUM M Ju3aiiH. B Apyrux yHMUBepCUTETax
MpelJIOKeHMs] BapbUPYIOTCS B 3aBUCUMOCTU OT
Habopa 110 oIpeeIeHHbIM CIEIIMATbHOCTSIM.

AHanM3UPysl 0OTeUueCTBEHHBIN OIIBIT, ITOABEIEM
ciienyronye utToru. Ha coBpeMeHHOM 3Tarie MoJm-
THKA TOCyJapCTBa HaIlpaBJeHHA Ha MHTErpaiuio
VMHBAIUAOB B OOIECTBEHHYIO KM3Hb, OOHUM U3
TaKMX HAIIpaBIeHWUIi SIBISETCS MHKIIO3UBHOE 00-
pasoBaHue. COBpeMeHHbIII POCCUMCKUI OMBIT B
3TOM HallpaB/IeHU! ellle TOJbKO 3apoXKIaeTcs.
Heob6xoayumpl crieniyianabHble YCIOBUS, B TOM YMCIIe
M CO3[aHMe PeCypCHBIX Yy4yeOHO-MeTOOUYeCKUX
IIEHTPOB IO OOYYEHUIO MHBAIUIOB, OCHOBHBIMU
LeJISIMU, eSITeTbHOCTY KOTOPBIX SIBJISETCS Gop-
MMpPOBaHME CUCTEMBI PECypcoB, 00ecIeunBaio-
VX JOCTYITHOCTH M KAUeCTBO BhICIIEro 06pa3oBa-
HMS AJ1S1 CTYA,EHTOB C MHBAIUIHOCTBIO.
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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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O3bIT'APDb Erop MakcuMOBUY
CTYIEeHT, POCCUIICKMIT YHUBEPCUTET OPY>KObI HAPOIOB,
Poccus, r. MockBa

COBPEMEHHBIE MAPKETMHI'OBBIE KOHLEIILIWI:
XAPAKTEPUCTUKU U ITPEUMYIIECTBA

AHHomauuu. Jauunas cmamos HanpaesieHa HAa O3HAKOMJIEHUE C peanusimu COBPEMEHH020 MApKemuHea u

moeo, HACKOJIbKO OH 8aX)ceH 8 HAWEM 06mecmse.

Kntoueswie cnoea: MapKemuHe, COGpEMeHHbll:Z MapKemuHe, xapakmepucmuku, 8UObL.

Koma 6M3HEeC UCMOIb3YeT COBpeMeHHbIe Map-
KETMHIOBbIe KOHILEIINM, OH AO/IKeH TOHMU-
MaTh, UTO YCIIeX M3MepPSIeTCsI Ha OCHOBE CIT0C00-
HOCTY BBISICHUTD, YEr0 XOTST / B UeM HYKIAIOTCS
Oymylyue TMOTpeOUTeIM, a 3aTeM IpemJyIoKUTh
YCIYTY, YIOOBJIETBOPSIONIME 3TU >KeJIaHUs /TI0-
TpebHOCTH.

BoirmosiHeHMe 3TO¥ 3amady SIB/AsIeTCSI MOTHUBa-
LMelt IJ1s1 BceX MapKeTMHIOBbIX pellleHuii B 6u3-
Hece, a KOHEUHas IIeJib — CIe/aThb MOTpPeouTe/Is
CYACT/IUBBIM.

Ba)kHOCTh COBpPEMEHHBIX MapKeTHMHIOBBIX
KOHIIEeIIIIMIA.

CremoBaHMe acIleKTaM COBPEMEHHbBIX MapkKe-
TUHTOBBIX KOHLIEIILINIT BLITOZHO He TOJIbKO ITOTpe-
OUTENISIM, HO U TIPEONIPUITUSIM, 06CTYKMBAIOIIM
ux. Bu3Hec MOKeT OLIeHUTD CBOIO [eATEeIbHOCTD B
MOJIHOM MaciiTabe, 4To6bl ompenennTb, 3ddek-
TUBHO JIM COTPYIHUYAIOT PA3IUYHBIE OTHENbI U
CUCTEMbI, TaKMe KaK OT/esI MPOJak U MapKeTHHTa,
B MOHMTOpPMHIE JAaHHBIX M Pe3yJbTaTOB MapKe-
TUHTOBBIX CTPaTeruii.

OTO MOAUYEPKUBAET BAaKHOCTb MHTETPUPOBAH-
HBIX B3aMMOOTHOIIEHNI MeXIY OTAeIaMy U CII0-
COOHOCTh COOMpATh ¥ AaHAIU3UPOBATh JaHHbIE O
MOTpeouTeNsIX Ijsl obecriedyeHus: 6e3yrpeyuyHoro
06CITYyKMBaHMS KIMEHTOB.

IIaTh COBpeMEeHHbBIX MapKETMHIOBBIX KOH-
enumuin

1. KoHueniusi mpon3BOACTBA

[Ipexxae uem 6M3HEC CMOXKET MPeIJIOKUTh IPO-
IOYKT TIOTpe6UTEeNSIM, OH JO/DKEH CHavasa M3roTo-
BUTb YKa3aHHBII MPOAYKT. ITa KOHIEIMLINSI OCHO-
BaHa Ha puaocoduu: yem 60JIbIIIE YETO-TMOO0 ITPO-
M3BOOMUTCA, TEeM MeHbIIe 3TO O0OXOOUTCS

TOTPEeOUTENISIM, U eCiv OU3HEC MOKET MOHSITh, KakK
MIPOU3BOAUTD ITPOTYKT B MACCOBOM MaciiTabe (Ha
(dhabpukax), 3TO CHMKAeT 3aTpaThl U OJIS HETO.
Eciu 6b1 3Ty KOHIIEILIMIO MOXKHO ObLIO OIICaTh B
4 cnoBax, TO 9TO ObUIO ObI: YBEJIMUUTH MPUOLLIb,
CHU3UTB 3aTparsl [3, c.217].

2. KoHnenuus npopykra

He3aBucUMO OT TOTO, HACKOJIbKO KauecTBEH-
HBbIM SIBJIIETCSI TIPOIYKT, IIOTPEOUTENh, 110 CYTH,
B3BeIIMBAET CTOMMOCTb, JOCTYITHOCTb U 3¢ deK-
TUBHOCTb, IIPEXKIe YeM IPUHSITh pellleHyue O Io-
KyIKe MpoayKTta. Eciv 6M3Hec mpou3BOAUT TOPO-
re TOBapbl Kjacca JIOKC, TO KOJIMYECTBO IOTpe-
ouTenei, skenaoIIuX IpMoO6PecTt 3TOT IPOIYKT,
BO3MOKHO, OyZeT HIKe, UTO Ae/1aeT er0 HUIIEBbIM
MIPOIYKTOM.

3. KoHuenuusi npoaasx

Vmest meno ¢ mpoiieccoM (aKTUUecKoii mpo-
Iasku MPOAYKTa, 3Ta KOHIEMUUS MOTYEePKUBAET
BaKHOCTh IPOJAKM KaK MOXKHO OOJIbIIEro KOJIM-
yeCTBa MPOAYKTa, HE3aBUCUMMO OT TOTO, YIOBJIe-
TBOPSIIOTCSI JIY IOTPE6GHOCTY ITOTPEOUTEIS U Ka-
YyeCcTBO IpoaykTa / yciryru. CiegoBaHue 3TOV KOH-
LMK CaMo I10 cebe He MPUBOIUT K JTOJTOCPOY-
HBbIM OTHOIIEHUSIM C TTIOTPEBUTENIMHA, YIOBIETBO-
PEHHOCTYU UM CTaOMIbHBIM MPOJakaM IPOAYKTA.

4. MapKeTMHIOBasl KOHIIEIII S

Kak ykasbIBaJI0Ch paHee, MapKeTHMHIOBAsI KOH-
LML CTABUT IOTPEOUTEIS B KAUeCTBE IIaBHOTO
MIpMOPUTETA TIpU BeleHUM Ou3Heca. Bce MOTUBBI
IIJISE CO3TaHMsI IIPOAYKTA ¥ pa3paboTKy MapKeTUH-
TOBOJ CTpaTeruu AJisl OXBaTa MOTEHIMATbHbIX IT0-
TpebuTesell HarpaB/eHbl Ha YIOBJIETBOPEHNE UX
SKeJTaHuii ¥ HYKI, B MOBBIIIEHUM UX YIOBJIETBO-
PEHHOCTM. DTO MOKET IIPUBECTM K TOMY, UTO
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O6M3HEC CTaHeT MPeAIIOYTUTEIbHBIM BbIOOPOM
Cpeny CBOMX KOHKYPEHTOB, ITOCKOJIBKY CTaBUT I10-
TpebHOCTH NOTpebuTeIeli Ha IIEPBOe MECTO.

5. KoHIemiust CoMaabHOro MapKeTHHTa

XOTSI KOHLEIIIMS CXOXa C MapKeTUHIOBOIA
KOHIIEIIIYe B ONpeneseHny MPUOPUTETOB IO-
TpebHOCTel MoTpedbuTesl, OHA TaKKe MPU3bIBAeT
TIPeITIPUSITUS YUUTHIBATH 06I1Iee 6;1ar0COCTOSTHIE
ToTpeduTeNnss U obIiecTBa B IejoM. I[Ipumepom
3TOTO MOXET CJIYKUTb MPEAIPUITHE, PACCMATPU-
BawIlee SKOJOTMYHBIN CIIOCOO MPOU3BOACTBA
CBOEJ MPOAYKIMM C I[ebI0 COKpaIleHusT BbIOPO-
COB YIJIEKMCJIOTO Ta3a, 0340POBJIEHNSI BO3AyXa U
YIIyUIIeHUs] YCIOBUI IbIXaHUS TTIOTpebUTeNeit.

CouMajabHBII MapKeTHMHT MOKET YBeJIM-
YUTH NPUOBUTH OT IIPOJAKU TOBAPOB 3a cuer |1,
c.203]:

e  Co3maHue IMPOIYKTa JOCTATOYHO ITOJIE3HO
IJIS1 YIOBJAETBOPEHMS TTOTPeOHOCTEeN MoTpeduTe-
(78

e  CocpemoToyeHue BHMMAaHUS Ha 6J1aromno-
JYYUM OOIIECTBA B LIEJIOM.

e  TloBbIlIeHNe KAUeCTBA KMU3HU ITOTPEOUTE-
(78

CoBpeMEeHHBIMM MAapKETHMHTOBBIMM KOH-
HenuusiMu IBISI0TCA [3, ¢.206]:

e  3Haf, KTO SIBJISIETCS BalIMM IIeJIEBbIM IO-
TpebuTeaeM.

e l3yuyeHue U MOHMMAHUE >KeTAHUI/HYK],
MOTPe6UTENS MOCPECTBOM OHJIATH-B3aMMOAE-
CTBUSL.

e Co3pmaHue IPOOYKTOB, OTBEUANOUIMX ITO-
TPeOHOCTSIM LIeJIEBOTO ITOTPeOGUTEIS.

e Jlumep cpeayt KOHKYPEHTOB I10 YOBIETBO-
PEHHOCTY KIIMEHTOB.

e OGecmeueHue TOro, YTOOBI yCUIUST OU3-
Heca IMIPUHOCWIN MTPUOLUTb OpraHMU3aLN.

YeThIpe XapaKTEePUCTUKU MapKETMHIOBOM
KOHIIETIVN

1. OpueHTaUMA HA TOTPEOUTEIIA

MapKeTHHIOBBI IIPOLIECC HAUMHAETCS CO 3HA-
HUS KeJJaHWii KIIMEHTOB 0 TeX MOp, ToKa GM3HeC
He CMOXeT CO3[aTb IMPOAYKT WMIU IPeIIOKUTH
YCIIYTY, KOTOpbIE CMOTYT YIOBJETBOPUTb MX IIO-
TpebHOCTK. Bosee cuacTIMBble KIMEHTBI MTPUBO-
ISIT K 60J1ee BBICOKOI mpubsun [1, €.64].

2. KoMIIeKCHBI IOIXO0/I,

CKOOpAVMHMPOBAHHOE COTPYAHUYECTBO MEKIY
pa3IMYHBIMM TOApa3aeieHusiMu 6usHeca (Map-
KEeTUHT, MPOM3BOACTBO, (GMHAHCH U T.O.) MMEET
pelnaioliee 3HaueHMe [JIST YOOBJIETBOPEHUS I0-
TpebHOCTe KIMEeHTOB.

3. JoarocpouHasi mepcrneKTuBa

Co3maHue J0/ITOCPOUYHbBIX OTHOLIIEHMI C IIOTpe-
OUTEISIMU C TTOCTOSTHHBIM OOGCTYKMBaHMEM U Ka-
YeCcTBOM, KOTOPBIM OHM MOTYT JOBEpSITh, 0Oecre-
yMBaeT NpUObUIb, YAEPKAHME KIMEHTOB U IIPU-
BJIeUeHMEe HOBBIX K/IMEHTOB B TeUeHMe IJIUTEe/Ib-
HOT'O Mepuofa BpeMeHu. DTO IpeBpallaeT 6M3HecC
B HaJIeKHbBII 1 XOPOIIIO M3BECTHbI OpEH]I.

4. IIpuGHUIBLHBII 00bEM IIPOJAK

[TonyueHne pMUOBUIM B TeUEHME IJIUTETbHOTO
reproia BpeMeHM SBJSeTCS KpaCHOPEeUYMBBIM
MIPM3HAKOM TOTO, GBUIV I MapKeTUHIOBbIE YCHU-
Jiuist 6GU3Heca yCIIelHbIMM. Bu3Hec He TOJIbKO XO0-
YeT YBeJIUUYUTDh IIPUOBIIb, HO U XOUET, UTOOBI 3TO
MIPOUCXOINIO TOC/ef0BaTebHO U B AOJTOCPOY-
HOJ1 MepCHeKTUBE

Peanusanyss MapKeTHMHIOBOVM KOHUEIMIIMNA.

1. [IpuHATHE OpUEHTAIIMM Ha IIOTPEOUTE I :

ITo cyTu, MOTpeGHOCTH IIOTpeduTe e onpene-
JISIIOT HaIrpaBJieHue AesTeIbHOCTH OM3Heca. bia-
romapst MapKe TMHTOBBIM MCC/IeOBAaHUSIM Y MOHM -
TOPMHIY ITOBeIeHNS ITIOTPeONTEE B peXkKMe OH-
JIaiiH 6M3HeC MOXKeT GbITh B Kypce TeHAEeHIIMiI Ha
PBIHKE U TTIOCTOSTHHO MEHSIOIINXCSI BKYCOB MOTpe-
ouTenesi.

2. dopmynupoBaHue LHeei:

[TocTaHOBKa 1Ienei, ONpenensomnx, KaKuMu
IOJIKHBI OBITh OITEpAlUY C TOUKYU 3PEHMS YIOBIe-
TBOPEHMS TTOTPEeGHOCTEeN MOTpeduTe e, JO/IKHA
ObITh IJIAaBHBIM IIPUOPUTETOM Jyist GM3HECA, CTpe-
MSIIIErocs MoJydyaTh MM YBEJIMIUBATH MPUOLLIB.
OTO TakKe O3HAYAET, UTO IPEAIIPUSITUS B 1IeJIOM
JIOJIKHBI paboTaTh KaK eMHOe 1ejIoe, Jaske ¢ pas-
JIMYHBIMMU OTAEIaMM C pa3HbIMU QYHKUMSIMU, IJIST
IOCTVOKEHMS STUX 1LieJieit.

3. UuTerpauus 6M3Hec-onepanmii:

[Tocse onpemenenus 1eeii 613HeC JOKEH I0-
BEeCTM [0 KOHIIA ONTUMM3ALUIO PA3JIUUYHbIX GU3-
Hec-TIoApaseeHuii Uau omepaluii, 4Tobbl Co-
TPYLHUYATD U TOCTUTATh 3TUX Lieseit. Kaxkaplii OT-
Ien U paboTraminye B HEM COTPYIHUKU ITOJIKHBI
TMOHMMATh TJIABHYIO 11eJTb, KOTOPOIi SIB/ISIeTCS yA0-
BJIETBOPEHME TIOTpeOHOCTel TmoTpebuTeneit [1,
c.72].

I[IpeuMmyiecTBa MapKeTUMHTOBBIX KOHIIeIl-
WA,

e PacumimpeHme  BO3MOXHOCTENM  TPYHO-
YCTpOViCTBA

ITo mepe pocTa 6usHeca, 6;1arogapsi IpuB/eye-
HMIO KJIMEHTOB Ha OCHOBe ITpodecCrOHaTbHbBIX
YCIYT, YIOOBJIETBOPSIOMIUX UX MOTPEOGHOCTH, UM
roTpebyeTcss HAHUMMATD OOJIbIIIE COTPYTHMUKOB IJIST
obecrieueHNsT pacUIMPSIIONIENCS TesITeTbHOCTH [2,
c.117].
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e  OcCBeIOMJIEHHOCTb M MPU3HaHUE MOTpe-
OUTETBCKOTO M COLMATBHOTO GJIarOIMOy s

Korpma y moTpeburesieii gena umyT XOpouio, 3TO
MIPUBOIUT K GJIarOTNONYUYMIO OGIIECTBA B II€JIOM.
BusHec MoxeT y6eauUTbCS B TOM, UTO 3TO MPOMUC-
XOIIUT, OIpenessisi IPUOPUTETHI TOTPeOHOCTEN
BHE 3aBMCUMOCTH OT TOTO, KaKye YCIYTU OH MOKeT
MPeIJIOKUTh CBOMM ITOTPEOUTENISIM, COBEpIIEH-
CTBYSI IPOU3BOJICTBO U OMEPAIMOHHYIO JesiTesb-
HOCTb.

e CocpemoToubTeCh Ha HAYYHOM MOIXOJE K
MBIIIJIEHUIO

;i TOro 4To6bl GM3HEC MOT CTpaTeruuecKku
HailTU croco6 MPUHECTU I0/Ib3y OOLIECTBY B IIe-
JIOM, OH JTOJDKEH OCHOBBIBATbhCSI HE TOJIbKO Ha Map-
KETUHTOBBIX MCCAENOBAHMSIX, HO U Ha HAYYHBIX
M3bICKAaHMSIX.

e TloBblllieHME KauecTBa MPOIYKLIUNA

3HaHMe TOTpe6GHOCTel ITOTPeOUTeNsT MOKET
TI03BOJINTH OM3HECY GOopMUPOBAThH CBOIO MMPOAYK-
LIMI0 B IIpolecce IMPOM3BOACTBA TaKMM 06pas3om,
YyTOOBI OHA COOTBETCTBOBAIA OKMIOAHNSIM, TEM Ca-
MbIM TIOBbIIIIAS KauyeCcTBO TOTO, YTO OHU MOTYT
TPeIJIOKUTD.

e  IIpuumHa 17151 AeTOBbIX OTIepaluii

Kakoi1 cMbIc BecTy GM3HEC U IIpefjiaraThb mpo-
IOYKTBI U YCIYTU, €C/IM YIIOMSHYThI 6M3HeC maxke
He 3HAaeT, 4Yero XOTAT WM B 4YeM HYXIAITCs
moon?

e Cosmaer cpeny Ojs 340pPOBOI KOHKYPEH-
1197071

PasHble 110a1 XOTSIT/HYKIAOTCS B pa3HbIX Be-
mjax. JTO MO3BOJISIET HECKOIbKUM MPeATIPUSITUSIM
(He3aBMUCMMO OT pa3Mepa) IMpolBeTaTb B paMKax
OJTHOTO ¥ TOTO JXKe MapKeTMHTa, YI0BIeTBOPSIS 3TU
pasauMyHble TOTPEOHOCTM.

e TloBbiieHMe cTaTyca MOTpPeOUTENS

YeM Gosibllie MOTPEOUTENH TOBOJEH MPOAYK-
TaMu / yoTIyraMyu KOMITaHUM, TeM 60Jibliie OH Oy-
IIeT TIOKYIIaTh. ITOSBIIIOTCS HOBbIE ITOTPEOUTENN,
¥ yeM OOoJbIlle OHM ITOKYIIal0T, TeM B KOHEUHOM
UTOTE OHU CTAHOBSITCS Lie/IeBOI U JIOSVIbHOM ayau-
Topmeit 6usHeca [1, c.121].

e OnTUMM3ALMS AeI0BbIX U O6IIEeCTBEHHBIX
enen

CoBMecCTHbIE YCUINs B 6M3Hece, MbITAI0IeMCs
IIPUBECTY CBOM LIEJIM B COOTBETCTBUE C ITOTPEOHO-
CTSIMM OOIIEecTBa, MPUBOAST K OOJbINEli yIoBiie-
TBOPEHHOCTH 10 BCEM HaIpPaBIeHUSIM.

e  MapkeTmuHroBas Kapbepa

Cosmanue 3(Q@dEKTUBHBIX MapKETUHTOBBIX
CTpaTeruii, OCHOBAHHBIX Ha IIOTPEOHOCTSX ITOTpe-
O6uTeeN, — 3TO BEPHbI CITOCO6 CAenaTh TONTYIO U
YCIIEIIHYI0 Kapbepy B chepe MapKeTUHTa.

e  VYpaBHOBeIIMBAOIIAs CUjia B OOIIECTBE

Xopommit 6M3HEC [OelaeT JIOAeil CYacCTIN-
BbIMI. UeM O0JIblIIe JTI0eii CUaCTIMBbI, TEM JTYUIIIe
CTaHOBUTCSI OOILECTBO.
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HATOPHBI Makcum AjleKCaHIpOBIY
uHTepHeT-MapkeTosor, 000 «dapcTpoii», Poccus, r. MockBa

AJITOPUTMbI PABOTbI MAPKETHHI'A
B COOMAJIbHBIX CETAX U IIONCKOBBIX CUCTEMAX.
ITPOBJIEMA PA3BUTUS OHJIAVIH-MAPKETUHTA B POCCUU

AHHOmauus. B Hacmosujee 8pems akmusHo pazsusaemcs npoodaxca mosapos U yciye ¢ UCnoJib308aHueM mex-
Hosoeuti cemu Mnmeprem. CoomeemcmeeHHO 0N AKMuUgHO20 NPOOBUXCeHUs npednazaeMbiX YCIye U mMoeapos,
Heo0x00UMO UCNO0J1b308aMb CNEUUAbHBIE MeM0dbl MaApKemMuHaa, makue KaK OHAAlH-MAapKemuHz u MapkemuHz 6
coyuanbHuix cemsx. JlaHHoe HanpaeieHue HAYaI0 3apoxdamscs 8 Poccuu He mak 0asHo, HO yxce npemepneno
AKmMugHyw pepopmayuio, céA3aHHYI0 npexcde 8cezo ¢ mem, Umo HeKOMopsbie COUUAIbHbIE Cemu, YACMO UCNOJIb3Y-
emble 01 NPOOBUMICEHUS, CMAU 3anpeujeHsl K UCN0b308aHUI0 8 Poccuu. B c823U ¢ 8bILEU3IONEHHBIM ABIMOPOM
Hacmosuetli cmamou 6bl1a NPeONPUHAMA NONBIMKA HAYYHO20 AHANU3A U KPUMUUECKO020 OCMbICIEHUS. NPOOIeMbl
az0pummos pabomst MapKemuHzaa 8 COYUAIbHbIX CeMSX U NOUCKOBbIX CUCIEMAx, a Makxice npobaema pazeumus

OHMaliH-MapKemuHeza 8 Poccuu.

Kniouessie cnoea: passumue mapkemuHad, OHﬂaﬁH-MapKemuHZ, MAPKEMUHeZ 8 COUUAIbHbBIX CEMAX, I’lpO()6Ll-
HCeHUe moesapos u yciye, cneuuaibHsle Memodsl MapkemuHea.

MapKeTJ/IHr — 9TO IIPOLIeCC IUIaHMPOBAHUS,
MIPOABMKEHMS Y IIeHOOOpa30BaHMS TOBApOB,
yoryr u uneit. CormacHo AMepuKaHCKOI acconma-
MM MapKeTUHTa, MapKeTUHT MOKHO ONpee/InTh
Kak mpoliecc IJIaHMpPOBaHUs U peannsaluy KOH-
LenIn, IIeHo06pa30BaHMsl, POABISKEHMS U pac-
MpOCTpaHeHUs ujielt, TOBApPOB U YCIYT JIJis CO37a-
HMSI 06MEHOB, KOTOpPbIE YIOBIETBOPSIIOT MHAVBU-
IlyanbHbIe I OpTaHU3aLMOHHbBIE LIeJIN.

Tak Kak MapKeTUHT BCerja OTKPBIT I/ HOBBIX
UIei M HOBBIX TeHeHI M ¢ 20-X I'T. BeKa 10 Cero-
IHSIITHEro JHS, U C Pa3BUTMEM TeXHOJOTUi Ha
MPOTSDKEHMM MHOTUX JIET U TTOCTOSIHHBIM YBeJu-
YyeHMeM KOJIMYeCTBa MPUIOKEHUI A1 CcolMab-
HBIX ceTeit, Be6-CaiiTOB U NMPUIOKEHMI [IJIST TTOKY-
TIOK, & TAaK’Ke OTPOMHOT0 KOJIMYeCTBa MoJib30BaTe-
Jjeit 3TOM TeHAEeHLMM, MHOIMe KOMIIaHUU U
OpeHbI Mepenui Ha HUGPOBOI MapKEeTUHT, T10-
CKOJIbKY IIM(PPOBOI i MapKeTUHT — 9TO IUIOIIAIKA,
Ha KOTOPOI 04U MOTYT 3HAKOMUTbBCS C aCCOPTH-
MEHTOM IIpefjiaraeMbIX TOBAPOB U YC/IYT, HE BbI-
X0 u3 moMma [5, c. 168].

[Ipoiiie roBopsi, 1MGPOBOY MapKeTUHT — 3TO
UCIob30BaHue VIHTepHeTa, COLMATbHbBIX CeTell U
MOOMJIBHBIX YCTPOVCTB MJISI CBSI3U C KJIMEHTaMMU.
OKCHePTHI IO MAPKETUHTY U BJIaJIe/IbIIbl OPeH/IOB
CUMTAIOT, UTO HM(PPOBOI MAPKETUHT — 3TO HOBEJi-
muit  crnoco6 TOHSTb TOBeJeHMe KIMEHTOB,

KOTODBIV MIOMOSKET IIPUBJeYb KIMEHTOB 6oJiblile,
yeM TPaauIMOHHBI Wiy odiaiiH-MapKeTUHT, I10-
CKOJIBKY TTOJTb30BaTE/ I COLMABHBIX CeTel ¢ 60JTb-
1€ BePOSITHOCTBIO TIPECTABIISIIOT CBOIO XKU3Hb B
CBOMX KaHa/laX COLMAaJbHBIX CeTel, TaKuUX KakK
BKoHTakTe, O0HOK/IACCHUKM U 10 HEeJlaBHETO Bpe-
MeHU HbIHe 3allpeljeHHble Ha TeppuTopuu Poc-
cun — VHcrarpam, ®eiicbyk u TButTep [6, c. 35].

Taxke IOTy6 MIMPOKO UCIIONb3yeTCs Kak Cpefi-
CTBO OHJIaViH-MapKeTMHTa IJ151 IPOABYDKEHUS TO-
BapoB U YCIYT Ha TeppuTopun Poccuiickoit dene-
panumn.

[TosToMy GpeHIbI TAaKKe CO3aIN YUETHbIE 3a-
MICK B COIMANTbHBIX CETSIX, YTOOBI MTOANEPKUBATD
CBSI3b CO CBOMMMU KJIMEHTAMU U CIeOUTb 3a HO-
BBIMMU TEHIEHLUUSIMU U NPeINOUTEHUSIMU JIIOL e,
TIOCKOJIBKY OpeH[Ibl OPMEHTUPYIOTCS Ha oIpe[e-
JIEHHBI/I CerMEeHT KJIMEHTOB ISl KaXOOTO IpPo-
IYKTa B CBOEJ peKyiaMe, YTOObI ITOTYUNTh ITPEUMY-
ecTBa OT 3TUX UMUGPOBBIX KAHAJIOB [JiSI CBOUX
MOCTaBUIMKOB U  TOBBICUTh 3G (PEeKTUBHOCTH
opeHpa.

MapKeTHHI MMeeT pelIawlliee 3HaUeHue IJis
YIOBJIETBOPEHMS IJIOOAbHBIX MOTPeGHOCTEN Ue-
JIOBEYECTBa, ¥ COBPeMeHHble MpennpusTus WUC-
MOb3YIOT MapKETMHIOBYIO CTPATETUIO A1 YBeu-
YyeHMs NPOoAax U SOCTVDKeHUS] OpraHM3alMMOHHOMN
CcTpaTerum. brurto OTHOCUTEJIbHO Majo
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MHbOpMaIIMM U VUCCAeAOBAaHMUII O BO3HUKAIOMINX
M3MEeHEeHMSIX B AMHAMMKe MapKeTMHTa, 0COOeHHO
B OTHOWIEHMM pOCTa IMGPOBOr0O MapKETMHTA B
Poccun. Takum o06pa3oM, 3TO MCC/IeIOBaHUe
BIIOXHOBJIEHO ITOTMBITKOV BOCIOJHUTb 3TOT IIPO-
6eJ1, oTIpeieInB UCII0b30BaHNe KaHAIOB IMbpo-
BOr0 MapKeTuHra Poccuiickumu 6peHiaMu U BJIu-
SIHMEe WX MCIIOMb30BaHUSI Ha 3(PGheKTUBHOCTD
6peHpa [1, c. 244].

1. MapKeTHMHT B IOMCKOBBIX CUCTEMAX: 3TO
MpaKTHKa MapKeTMHTra OpeHaa uiu IMpoayKTa ue-
pe3 MOoMCKOBbIe cUcTeMbl. Hampumep, pekiama B
Yandex, KOTOpbIit SIBJSIETCS CAMbIM ITOITYJISIPHBIM
Be6-CaifTOM IOVCKOBOJ cUCTEeMBI U Haubosee va-
CTO UCTI0J/Ib3YEMBIM.

2. MapketuHr B o6inactu CMMU. TTo cytu, 310
(bopma MapkeTuHra, B KOTOPOi1 BEO-CaiThI U IIPU-
JIOXKeHUSI COIMaNIbHBIX CeTeit MCIOAb3YI0TCS B Ka-
YyecTBe MapKeTMHTOBBIX MHCTPyMeHTOB. C yBenu-
YyeHMeM UMc/ia 10/ib30BaTesell COlMaTbHbIX CeTeit
KaXOplii TOom O6peHObl M KOMIIAHUM TOJDKHBI
MPOMTY Yepe3 3Ty TEHIEHILNIO, UYTOObI OBITh
6Mke K KiaeHTaMm. Hampumep, 6peHAbl Havyaau
3aBOJIUTD yUeTHbIe 3aM1CU BO BCeX MPUIOKEHMUSIX
I7IST COIMA/IbHBIX CeTell, TakKuX KakK BKOHTakKTe,
OpHoknaccHuku, Kanans! Tenerpamm, Instagram,
Twitter, win gaxke UMeTh CBOIO CTPAaHMILY Ha BeG-
cajiTe, YTOOBI KJIMEHTbI MOIJIM Y3HATh OOJIbIIE O
CBOMX TIPOAYKTAX ¥ HamMCaTh CBOM OT3BIBbI, UTO
TTIOMOKET OpeH/Iy MMPUBJIeYb OOJIbIIIe KIMEHTOB.

3. MeauiiHblii MapKeTUHT: 3TO peKJIaMHble
O0OBSIBIIEHNMSI, KOTOpPbIE OTOOpPa’kalOTCSI Ha BeoO-
CTPaHUIIAX M COCTOSIT U3 TEKCTa, M300pasKeHMA,
3BYKOB WJIM BUIEO JJI IPUBJIEYEHUS OGOJIbIIETO
BHMMaHus Jiofeil. Hampumep, pekinama Ha
YouTube, KOTOpbIi SIBJASETCS BTOPBIM IO IIOITY-
JISPHOCTY BeO-CaiiTOM IOMCKOBO CUCTEMBI ITOCTIe
Yandex. U pek/iiaMma B IPUIOKEHUSIX COLMATbHBIX
ceTeil, TakMxXx KakK BkoHTakTe, OIHOK/IACCHUKHU,
Kananse! Tenerpamm, Instagram u Twitter.

M3-3a 6OJBIIOTO KOJMYECTBA IMOJIb30BaTeeld
npwioxkeHus: BkoHTakTe, a Takke YouTube,
OpeHbl TOIYIWIM BO3MOXKHOCTH pasMemaTh B
HUX peKjaMy M3-3a IPOCTOThI MCIIOIb30BaHMS,
MOCKOJIbKY T0JIb30BaTe/ M MOTYT ITPOCTO ITPOBECTHU
MajblleM BBepX MO CTpaHuIle, UTOObI MepeiTu K
YYEeTHOJ 3armmicyu 6peH/ia, YTo MOMOIJIO IIPUBJIEYD
60JIbIlIe KIMEHTOB.

4. MapKeTUHT BIMSIHUS: C U3MEHEeHUSIMU B
MeTojax HuU(POBOTO MapKeTHHra pasBWICS U
MapKeTUHT B COIMAIbHBIX CEeTSIX; ITOCKOJIbKY
OpeHIbl HAYa/IM CIeI0BaTh TPEHAY BIMUSITETbHbIX
JIALL, U UCTIOAb30BaTh UX JJ151 peKaaMbl. MapKeTUHT
BAMSHUS O3HAuYaeT, YTO OpeHp COTPyIHMYAET C

paspaboTUMKOM COLMAJIbHOrO KOHTeHTa. Ilo-
CKOJIBKY Y HUX OOBIYHO GOJIBIIIOE KOJINYECTBO MOI-
MUCYUKOB U ayAUTOPUI B PA3TUUHBIX TPUIIOKE-
HUSIX COLIMAIbHBIX CeTeil U Ha Be6-CaiTax, TaKUx
Kak BxroHtakTe, OgHokmaccHuku, KaHanbl Tene-
rpamm, YouTube.

ITo mepe TOro, Kak MapKETHUHT IIPOJOJIKAET
pa3BUBATHCS U HAXOAUTH HOBbIE MYTU U METO/bI,
1MdPOBOI MapKeTUHT Pa3BUBAETCS C KAXKIbIM IO-
oM, oT uudpoBoro TeneBuaenust B 1990-x romax
IO COLIMAJIbHBIX CeTel U UCIIOIb30BaHMS UX BIINSI-
TenbHbIX NI B 2023 ropy [3, c. 234].

[To maHHBIM CTATUCTUKU, Y CPeTHECTATUCTUYE-
CKUX T0JIb30BaTesieil IHTepHeTa eCTb He MeHee 3
YYeTHBIX 3amyceit B COIMATbHBIX CETSIX, KOTOPbIe
B CpeIHEM MCIIOIb3YIOTCS 60iee 2 4YacoB B I€HD, a
MOAPOCTKM — B CpeagHeM 7 4acoB B JeHb. bosee
TOro, UMGpOBbie KaHa/Ibl CTAJIM HEOTbEeMJIeMOi1
YacThi0 KIMEHTOB OpeHmoB. OCHOBHAS MPUYMHA,
10 KOTOPOJi IIMMPOBOI MAapKETUHT BaskeH IS JII0-
6oro 6peHfa, 3aKITI0YAETCS B TOM, UTO IMEPPOBOIA
MapKeTVHT IT03BOJISIET OpeHIaM KOHKYPUPOBATh C
IPYTUMM KOMIIAHUSIMM C OUeHb HU3KMMU peKiaM-
HbIMU OI0[IKeTaMM.

[TosTomMy BceM MpeanpUsITUSIM HACTOSTeIbHO
PEeKOMEHAYeTCsl HavyaTh UCIOJIb30BaTh LIM(POBLIE
KaHaJIbl IS MapKeTMHTa IJIs1 60JIbIIEero Kojamuue-
CTBAa MOJIb30BaTeJIell ¥ MEeHbIIMX 3aTpaT 110 CpaB-
HEHMIO C IPYyTUMU BUAAMU MapKeTUHTa.

Brnamenbiiam GpeHIIOB Takke pPEeKOMEHAYeTCS
MPOAaHAIM3MPOBATh TOTPEOHOCTM U  SKeJTaHUS
CBOMX KJIMEHTOB, a Takke M3YUUTb pasauMyHbIe
CTpaTerum sl MPUBJIEYEHMS] HOBBIX K/IMEHTOB.
MapkeTosnorn MOTYT y3HATh, KaK MCIIOJIb30BaTh
KaXAbI/i KaHasl, Mpexkae 4eM HayaTh MUCIIOIb30-
BaTh €ro [IJi1 CBOero MapKeTUHra Wiu aaxe Mmopy-
YUTb 3Ty paboTy KOMIIAHMM, 3aHMMAIOIIencs
IMGPOBBIM MAapKETUHIOM.

ABTOpPOM HAaCTOsIIIIel cTaTby Takke paspabo-
TaHbl peKOMEeHAAIMM TI0 COBEPIIeHCTBOBAHUIO
MapKeTMHTOBOJ MesITeTbHOCTU TPeAIpUITUS Ha
OCHOBe BHeJIpeHMSI COBpeMEeHHbIX MHTepHeT-TeX-
Hosoruii [8, c. 102]:

1. Co3gmaHue Ha IIpeoIpUSITUM HOBOTO CaiiTa,
KOTOpbIii B cBoeM (YHKIIMOHAJIE MMEET 3JIeKTPOH-
HbIIt Mara3yuH i1 OPraHM30BaHHbBIX MTOKyTIaTeNel
Ha 0Oasze umeromerocs cairta. Cam caiit Gymer
uMeTh Mogesibio B2B miomaaku, KOTOpPbIi CMOT
0Bl OpPraHM30BaTh KOMILIEKCHOE MH(OpPMAILOH-
HOe ¥ TOProBOe B3aMMOJEeNCTBME MEXIy KOMIIa-
HUSMM TIOCPeACTBOM 3JIEKTPOHHBIX KOMMYHMKA-
LIIOHHBIX CETeli;

2. BHempeHMe HOBOTrO BUIA IPOOBVKEHMUS
cBOMX TOBapoB B Kurae, I0CcpencTBOM
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KOHTEKCTHOJ peK/iaMbl Ha OCHOBE KUTaCKUX 110~
MUCKOBBIX cucTeM. [TonokuTenbHast CTOpOHa Mpef -
JjlaraeMol mporpaMMbl 3aKJIIOYaeTcsi B TOM, UYTO
9TO MO3BOJIUT PACIIMPUTD PIHKY COBITA.

Takum 06pasoM, BHeApeHMEe HAaHHBIX Mepo-
MIpUSATUI OYIET COMIeICTBOBATh Pa3BUTUIO MapKe-
TUHTOBON JesITeIbHOCTU MMPeNIPUSITHS, yBeauye-
HUIO TIPUOBLIN B TTOJTh3Y, @ TAKKe IIOMOXKET 3aKpe-
MUTHCSI HA HOBBIX PBIHKAX, UTO MO3BOJIUT YBEJIU-
YUTh KOJIMYECTBO MOTPeOuUTeNeil Ha SKCIIOPTHOM
PbIHKE.

[ToCKOMBKY OOJBIIMHCTBO CTPAH CETOHHS II0-
CTeIeHHO BXOIST B Cpely MHTepHeT-MapKeTUHTa,
HEKOTOPbIe BOIMPOCHI OCTAIOTCSI HepelleHHbIMU.
OJIIHOIT 13 OCHOBHBIX ITPO6JIEM SIBJISIETCS pa3phIB B
60oraTcTBe MEXIY Pa3BUTHIMM, Pa3BUBAIOIIMMICS
" c/1abopa3BUTBIMU CTpaHaMM. Pa3BuThbIe CTpaHBI,
takne Kak CoenuHeHHble IllTaTel AMepuku,
crpasbl EC, Kutaii, a Takke Poccusi, BHeC/IM 3Ha-
YNTEeJIbHBIV BKJIaJA B MUP MHTEpPHET-MapKeTUHTa,
M UX MHBECTUIMM TIPMHECTM OONbLINIT ITOXOZ.
Kpome TOro, HeCKoJIbKO pa3 NMPOBOAMUINCH UCCIIe-
IOBaHUSI U Pa3pabOTKM, KOTOPHIE MTO3BOJISIIOT UM
OCHAIATh MapKETUHTOBYIO [IeSITEIbHOCTh 4epes
3/IeKTPOHHbIE KaHaJbl HOBEMIIMMMU U CAaMbIMU T1e-
pemoBbIMM  MH(POPMAIMOHHO-KOMMYHUKAIMOH-
HbeIMU TexHonorusimu (UKT) [4, c. 141].

Mexny TeMm, pa3BUBaKILMeECs CTPAaHbI, TaKue
Kak cTpaHbl peruoHa IOro-BoctouHoit Asumn,
Hava/iu cBoe pa3BuUTHe MHPOPMAIMOHHBIX TEXHO-
JIOTUIT BO MHOTMX OOJACTSIX, BKJIIOYAsl IEJIOBbIE
omepanunu. Cucrema obpasoBaHus OblIa MOaep-
HM3MPOBAHA 3a CYeT BKIKYEHMS UCCIeJOBAaHUI B
obiactu UKT, BBemeHMSI CTUMYJIOB [JIST BBIXOZA
npeAnpuHuMareneii B VIHTepHeT U yIydllleHUsI
YCJIOBUIA.

OnxHako B C1ab0pa3BUTHIX CTpPaHAX CUTYaLMS
He CTO/Mb OOHamexuBawomias. VM He XBaTaeT
CPeNCTB, OMbITA, TEXHOJOTUI M MHOOPMAaIUU O
BaXHOCTU MHTEPHET-MapKeTUHTra. JTOT YBeIUIN-
BAIOIIMIACS PaspbiB MeXAy CTpaHaMU [OJDKeH
OBITH pPeIUTeIbHO UCKOPEHEH, €C/TU BECHh MUP XO-
YyeT MPOIBETATh U IENUThCS GOTaTCTBOM, ITOY-
YeHHBIM OT BeJieHVs O13Heca uepes 3J1eKTPOHHbIe
KaHaybl, Takue Kak HMHTepHeT. IloaToMy mepep,
MMUPOBBIMM OpTaHM3ALUSIMM, TakKMMMu Kak Bce-
MupHBIT 6aHK u IIporpamma passutus OOH
(ITPOOH), CTOST HEIMPOCThIe 3aAauy MO yayulle-
HUIO 3TUX YCIIOBUIA.

CrnengyomyM BaskHBIM AacClleKTOM MHTepHeT-
MapKeTUHTa SIBJISIeTCSI NOBepUe U YBEPEHHOCTb,
KOTOpbIe B 3HAUMTE/IbHOJ CTEIIeHY CBSI3aHbI C 6e3-
0OmacHOCThI0. OTCYyTCTBYME 6€30MaCHOCTH SIBJISETCS
OCHOBHBIM MPErsITCTBYEM ISt

IIMPOKOMACIITAaOHOJ TOproeiu B MHTepHeTe U3-
3a MPUCYIIEi ceTu OTKPhITOCTU. OTCYTCTBME 6e3-
OTIACHOCTU TIPOSIB/ISIETCSI HECKOJbKUMM CIIOCO-
6aMM, TaKMMM KaK HeCaHKIVMOHMPOBAHHOE MC-
M0JIb30BaHMe KOPIOPATUBHONM ceTu, MoguduKa-
LMSI JAHHBIX TlepexBaTa NakeToB, TPaH3aKIMK OT-
MeHbl perucTpanuu, IMpocayliuBaHue, OTKa3 U
crryMHT. YIPO3bl M aTakKM HA MHTEPHET-TIpeaIpu-
SITUS BKIIOYAOT U Poccuiickue HMHTepHET-IIO-
maaKu. DTU YTPO3bl U aTaku YXYAIUIUIU TPU OC-
HOBHBIX acriekTa 6e30MacHOCTM, a UMEHHO KOH-
bumeHIMANbHYI0 I€JI0OCTHOCTh Y JOCTYITHOCTh
IaHHbIX. OTCYTCTBME 3TUX TPEX 37IEMEHTOB BbI3bI-
BaeT HeJloBeple CO CTOPOHBI 60J1ee IMUPOKUX KITU-
€HTOB, BeIYIIMX 3JIeKTPOHHBIN 613HeC.

Tem He MeHee, ObUTM TIPEIIIPUHSITHI HEKOTO-
pble HeO0OXOaMMbIe IeiCTBUS, UTOObI KOMITEHCH-
pOBaTh HEJOCTATOK O€30ITACHOCTY B 37IEKTPOHHOI
KOMMepIMM, HalIpuMep, BBeleHe HOBOI BepCcun
npoTtokoja 6 (ipv6). HoBblit MTpOTOKON OYAeT Ka-
CaThCs TaKMUX oOjacTeil, Kak KOHQUIEHIMATb-
HOCTb, 1[€JIOCTHOCTb JAHHBIX, HEOTKA3yeMOCTb U
BBIOOPOYHOE ITPUMEHEHME YCIYT.

Psim TpaHCHaUMOHAMBbHBIX KOMIMAHUM, TaKUX
Kak NTT (dmouns), Sun, Nortel, 3 Com, yke rmomy-
Yy HOBYIO Bepcuio IPv6, Torma kak Cisco u
Microsoft umeror ee B mpototuiie. OrpaHUYeHUs
HOBOTO ITPOTOKOJIA BAPbUPYIOTCS OT OTPEeGHOCTY
B 60JIee BBICOKOJT ITPOITYCKHOI CITOCOGHOCTH, a He-
KOTOpbIe COBpeMeHHble GecpOBOIHbIE MPOBaii-
Jepsbl He noanepxkuBator Ipvé [7, c. 283].

[IpumeHeHne VHTepHeTa B COBPEMEHHOM
Ou3Hece TPUBEIO K MHTEPAKTMBHOMY MapKe-
TUHTY. OTO OTHOCUTCSI K KOMMYHUKAIUSIM MEXIY
MOKyTaTejeM M MpPOoAaBIOM, B KOTOPbIX KIMEHT
KOHTPOJIMPYET 00bEM M TUIT MHOOpMALIUK, ITOJTY-
Yyaemoi1 OT npogasiia yepe3 MHTepHeT. UHTepak-
TUBHBIII MapKeTUHT MpejjaraeT HemezeHHbIN
IOCTYIT K OCHOBHO MH(pOpMAIM O IPOAYKTE, KO-
IJa 3TO Heo6XOOMMO TOTPe6UTeNn. DTO TakkKe
OCBOOOKIAeT KOMMYHMKAIIMIO MEKAY MapKeTo-
JIoraMM ¥ UX KIMeHTaMy OT OTpaHUYeHU Tpajgu-
LIIMOHHBIX JIMHEHBIX OJHOCTOPOHHUX COOOLIEeHMIA
IJIST TTaCCUBHOM ayJUTOPUM C UCIOJIb30BaHUEM
TPaHC/SIIUY TTIeYaTHOM peKIaMbl.

Kpome Toro, npumeHeHue MHTepHeTa B Map-
KeTUHIe CO3/[aeT MHOKEeCTBO OOMEHOB; Ije Io-
TpebuTeIM MOTYT B3aMMOI€/ICTBOBATD APYT C APY-
TOM C TOMOIIbIO JIEKTPOHHO MOYTHI, YaTa, 37eK-
TPOHHBIX JOCOK OOBSIBI€HU U KMOCKOB BUPTY-
aJIbHOV peasibHOCTU. DTU 3JIeKTPOHHbIE B3aUMO-
IeJiCTBUS YCTAHABAMBAIOT MHHOBALIIOHHbIE OTHO-
HIeHUS MEXTY [0b30BaTesIMU (TIOTPEOUTESIMY,
MapKeToJoTaMu " MOCTaBIIMKAMM) "
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TexHosiorneil. OH NMpenoCcTaB/sieT MHOANBUAYAIN-
3MPOBaHHYIO MH(GOPMAINIO, OCHOBAHHYIO HAa VH-
Tepecax ¥ ypOBHe MOHMMAaHMUS IOJIb30BaTenei, a
TaKke IONAJep;KUMBaeT MPaKTMUECKM HeorpaHu-
YyeHHbI 00MeH MHMopmanueit. Kopoue rosops,
KJIMEHTbl CTAHOBSITCS aKTMBHBIMM yUYaCTHUKaAMU
MHTEPAKTUBHOTO PBIHKA, KOHTPOJMUPYS KOJU4Ye-
CTBO ¥ TUIT MHGOPMaNIUM, KOTOPYIO OHM ITOJTY-
YaloT, OTHUM IIeTYKOM MbII [2, c. 195].

ViHTepHeT BHec (yHmamMeHTaJdbHble M3MeHe-
HMS B JIeJIOBbIe omnepaiuy. IHTepHeT CIY>KUT OC-
HOBOJ1 ¥ COeAVHSIET pPa3/IMUHbIe O3HEC-TTPOLIECCHI
U JTI0Jei, TaKUX KaK KJAMEHThI U TTocTaBIMKu. He-
CMOTpSI Ha MOSIBJIeHME HOBBIX CPEeICTB BeIeHUS
Ou3Heca, OCHOBBI KOHKYPEHIIMM OCTAIOTCS HEeM3-
MeHHbIMU. TOJIbKO MPU MHTerpaiuy MHTepHeTa B
OOIIYI0 CTPATEerMI0 3Ta MOIIHAS HOBAs TEXHOJIO-
IS CTAHOBUTCS CTOJIb K€ MOIIHOM CHJION IJIS
KOHKYPEHTHOTO MPeMUMYIIeCcTBa.

JIutepaTtypa

1. ArtanacoBa, A. A. SMM (MapKeTUHT B CO-
LMATbHBIX CETSIX) 3KOJIOTMYECKUX TPYIIT COLMab-
HBIX ITpeIIpMHMMATe el Kak criocob aganTain K
kpusucy / A. A. Aranacosa // Nomothetika: ®umo-
codust. Coumonorust. ITpaso. — 2021. — T. 46, N2 2.
- C. 239-249.

2. [apaes, f. 3. MapKeTUHT B COLMA/IbHbBIX
CeTsIX Kak OOWH M3 KIOUYeBbIX MHCTPYMEHTOB
umdposBoro mapkerunra / 4. 3. Hamaes, C. 1. Xa-
SKMYypazoBa // BeCTHUK Hay4yHOM MbIcN. — 2021, —
N2 6. - C. 191-197.

3. KaszakoBa, E. b. Mcnonib30BaHMe COLIMATIb-
HBIX ceTell Ojis MPOABIKeHS MYJIbTUYPOBHEBOTO
mapketunra (MJIM-mapketunra) / E. b. Kazakosa
// Toprosins u peiHOK. — 2022. — T. 1, N2 4(64). -
C. 230-235.

4. Kum, B. B. Mapketunr B CounanbHbix Ce-
TSIX U TIOUCKOBBIX cucTeMax. [Ipo6iemMa pasBUTHUS
Onnaiin Mapketunra B Poccum / B. B. Kum //
Cxud. Bompoch! cTtymenuyeckoiir Hayku. — 2021, —
N2 1(53). - C. 137-145.

5. KysHemnosa, E. A. Hcronb3oBaHue KOH-
TEeHT-MapKeTUHTa COIMAJbHBIX CeTel IJis Tpo-
IBVKeHUsT JTIOKCOBBIX fashion-6peHmoB B corm-
aMbHbIX ceTsax (Ha nmpumepe Gucci) / E. A. KysHe-
oBa, M. I'. 3y6koBa // Mosomoit yuensiit. — 2021.
- N2 53(395). — C. 165-173.

6. Jlenko, M. K. ITouckoBoJi MapKeTMHT U
npaBwia rnoucka nHbopmaunuu B cetu ViutepHer /
M. K. Jleuxko // CtymeH4eckuit BeCTHUK. — 2021. —
Ne¢ 3-3(148). — C. 31-38.

7. TapaHnos, A. B. [ToBsiieHue 3ppeKTUBHO-
CTU TIOMCKOBOTO MapKeTUHTAa: CUHEPIrusi KOH-
TEKCTHOI peKjambl, TOMCKOBO ONMTUMMU3ALUU U
yIpaBiaeHus1 pernyrauueit / A. B. TapaHoB // Pe-
KJlama: Teopus U mpakTuka. — 2022. — N2 4. -
C. 278-286.

8. Cnmob6oauHckwuii, 10. A. HoBast peaJbHOCTh
MapKeTUHTa B coumanbHbix ceTsx / 0. A. Crnob6o-
ouvHCKUM, A. A. Bepereno //. — 2022. — N2 4. —
C.97-104.

NAGORNY Maxim Aleksandrovich
Internet marketer, LLC "Darstroy”, Russia, Moscow

ALGORITHMS OF MARKETING
IN SOCIAL NETWORKS AND SEARCH ENGINES.
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-
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