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OUZUKO-MATEMATUYECKHUE HAYKHA

MATEMATHYECKASA MOJEJIb TOYEYHOI'O U3JIYYATEJIA
B MEJIKOM MOPE
Kopuaka A.B.

Kopuaxa Anamonuii Braoumuposuu — acnupaum,
Huocenepnas wikona
Hanvuesocmounviii hedepanvhbiii ynugepcumem, 2. Braousocmox

Annomayun: 6 cmamve pACCMOMPeHbl BONPOCHL AHANU3A ~ BOJHOBbIX NOJel C
UCNONb308AHUEM Mamemamuyeckoeo annapama meopuu @yuxyuti I puna. Ilpuseden
MaAmMeMamuyeckuti  areopumm, — NO3GONAIOWULE  NPOU3BOOUMb  MOOETUPOBAHUE — NOJS
MoUeuH020 2uopoaKycmuyeckoeo uziyvamens. llpedcmaenenvl pe3yibmamvl YUCIEHHbIX
9IKCHEPUMEHIMOS,  NOOMBEPHCOAIOWUE  NPUMEHUMOCMb — NPUBCOEHHOU — MOOenu Ol
NPAKMU4ecKux pacuemos.

Knroueevie cnosa: ananus 80nHo8bIX nofell, Hanpaenenwnas @yukyus Ipuna, moueurvlil
usyHamenb, MamemMamuyecKuil aneopumm.

BBenenue

MHOXXECTBO TPaKTHYECKUX 3aJad OCBOCHHS MHpPOBOTO OKeaHa, ITOJBOJHOI CBS3H,
MIOMCKA TIOIBOJTHBIX OOBEKTOB, TPEOYIOT aHaIM3a BOJHOBBIX Mojel. Bormpocam pa3paboTku
METOJIOB aHAJIN3a IMOCBSIIEHO MHOXECTBO pabor. HekoTopble pe3ysibTaThl MCCIEeIOBaHHUN
npejacTaBiaeHsl B MoHorpadusix [1 - 4]. OOmacte NpUMEHEHHsT H3BECTHBIX METOJIOB
orpaHuyeHa. MIMeeTcst MHOJKECTBO 3a]ad, U1 KOTOPBIX B HACTOAIIEE BpeMsI HE CYIIECTBYET
METOZIOB pacueTa, KOTOpble JaBald OBl BO3MOMKHOCTh HPOBOJUTH 3SKCIEPUMEHTHI C
MpHUEeMIIEMON TOYHOCTBIO U CKOPOCTBIO BBIYHUCIEHUI [5].

OCHOBHas CIIO)KHOCTh 3aKJIIOYaTCSl B OMPEAETICHUH MOJS B Cpefe C HEOJHOPOAHBIMU
napaMeTpamMi. B psne ciyyaeB HEOZHOPOIHOCTh MOXKHO ANNPOKCHMHPOBATH MOJEINBIO
OJTHOPOJIHOM cpelbl ¢ MPUCYTCTBYIOIIMMH B HEW 3aMKHYTBHIMH OOJIACTSAMH, IapaMeTphl
KOTOPBIX OTJINYHBI OT ITapaMeTPOB BHELTHEH CpeIbl.

B Hacrosimed paboTte mpesaraeTcsl pelIeHHME 3aJauyd  aHaJIW3a  TOYEYHOTO
THIPOAKyCTHUECKOTO H3JIydyaTeNs C HCIONb30BAHMEM METOJa HAIpPAaBJICHHBIX (YHKIUH
I'pura. ba3oBele NPUHOMIB METOJa W3JIOXKEHB B [6], pa3nuYHBIE MOAXOABI K
HCIIOJIB30BAaHMIO PACCMOTPEHBI B padoTax [7 - 10] u ap.

ITocTaHoBKa 3a7aun

ITIycte, B €OIUHMYHOM OO0BEME C M3BECTHBIMH INapaMeTpPaMH HAXOJUTCS TOUYCHHBIH
THIPOAaKyCTHUECKUi m3mydaTens. Mcxons u3 3aJaHHBIX XapaKTEepUCTHK H3JIydaTels, ero
pacrioyio)keHussT M TapaMeTpoB Cpeabl TpeOyeTcs OIpeleNuTh AaBICHHE Ha HEKOTOPOi
MOBEPXHOCTH B CPEJE PACIIOIOKEHHS U3ITydaTessl.

B o6mmem ciryuae, 3a1aua aHam3a BOJIHOBOTO TIOJISI OAPa3yMEBAET pelIeHHe ypaBHEHHS
I'enpMrosbna:

AP+ (2)xP=80r-m). ()

Pemenne BomHOBOTO ypaBHEHHS mpH Iy = 0 mpeacTaBiseTcsl B BHAC HEHAINIPAaBICHHOM

cheprueckoil GpyHKIIH:
elkr

P(r) = P,

@

Jis pazzmeneHusT MEpEeMEHHBIX BOCIOJIB3YEMCS METOIOM HANpaBIEHHBIX (YHKIMHA
I'puna.
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I[I/Ial"paMMHaSI (byHKHI/IH N-HOro M3Iay4darejisl IIPEACTABISICTCSA B BMJC CICAYHOLICTO
AHAJIUTUYICCKOT'O BBIPDAKCHUA!

Pn = i rUnmax Fn(Un) % e(ix<(x_XO)X\/kz_—UHZ)+(y(X)_yO)XUTL))dUTl, (3)
2Xm Unmin \/m
rae:
Fn - manpaBneHHast QyHKITH;
Fn = { 1, ecnu Unpy, < Un < Unpyg,
0, npu ocmanvhuix 3uavenusx U u 6 30ne euoumocmu’

Un — 06001meHHbIe yTI0BbIe KOOPAWHATEL,

X0, Y0 — KoOpaMHATHI H3ITydaTens.

[l momyveHus pacueTHHIX rpaMKoB HampaBieHHBIX (GyHKuumii ['puHa, 1 TOYEUHBIX
HCTOYHUKOB, TIPOBEICM UYHCICHHBIE SKCIEPUMEHTH ¢ BhIpakeHmeM (3) Ha OBM cC
TpHUMEHEHnEM TIporpamMMHoit cpemst MathCad.

Pe3yabTaThl pacueToB

Hcxomuble nanHbie a1 Toueyroro uamyyarens Nel (Pucynok 1):

- koopauHaTH! m3nydatens: X =0.1; y=0.1;

- yacrora: f=5 k['m;

- nauHa BOJHBL A = 0.3 M;

- CKOPOCTB pacIpocTpaHeHus 3Byka: ¢=1500 m/C;

- yroi packpeiBa: 45 deg.

al(x) ISCI
—

| |

189+

1987 |
207%
216%,

995

- 306

a(x)

Puc. 1. Hanpaenennas ¢ynxyus I'puna moueurnoeo uznyuamens Ne 1

HcxonHble qaHHBIC A1 TOYeYHOTO m3mydareist Ne2 (PucyHok 2):
- KOOpAMHATHI u3nnyuaTens: x = 10; y = 10;

- yacrora: f=5 kIl'n;

- mauHa BOJHEL A = 0,3 M;

- CKOpPOCTh pacmipocTpaHeHus 3Byka: ¢c=1500 m/C;

- yroj packpbiBa: 45 deg.

CoepemeHHble nHHoBaumm Ne 4(26) 2018 6 |}



270 279

B(x)

Puc. 2. Hanpasnennas ¢pynxyus I puna moueunoeco uznyvamensi Ne 2

Ucxonubie nannble 11 ToueyHoro uznydaress Ne3 (PucyHok 3):
- koopauHaThl uznyyatens: x =0.1; y=0.1;

- yacrora: f=0,5 xI'1;

- JUTMHA BOJHBL A = 3 M;

- CKOPOCTB pacIpocTpaHeHus 3Byka: ¢=1500 m/C;

- yroa packpeiBa: 45 deg.

8(x)

Puc. 3. Hanpasnennas @pynxyus I puna moueunoeo usnyyamens Ne 3

AHanu3 pe3yJbTaToB
I'paduxu (Puc. 1-3) wmocTpupyroT NpeCTaBICHUE MOJIeH TOUSYHBIX M3JIydaTeseil mpu
Pa3IMYHBIX 9aCTOTaX Ha PAa3HBIX PACCTOSHUIX OT Hadajla KOOPIMHAT.
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I'paduk coepuueckoit GpyHkumu (2) mpencraBisier coOOH HACIBHYIO OKPYXHOCTb.
Konebanus rpadukos (Puc. 1-3) 0THOCUTEIIEHO OKPY)KHOCTH 00YCIIOBJICHBI ITOTPELIHOCTHIO
AQHAJMTHYECKOTO pelIeHNs ypaBHeHUs [ enbMronbla o pacueTnoi mozenu (3).

MakcumanpHas omubka uist m3nydatened No 1-2 mpescraBisieTcsi B MHTEpBanax yrioB
0-15° m 36-45°. Ins wmznydatenst Ne3 MOrpemrHOCTh BBIYMCICHHH cTaOMIIbHA BO BCEM
npezncraBieHHoM uHTepBae (0-45°).

B cpaBaennu rpadukoB Puc. 1 u Puc. 3 BuaHO, 9TO B 9aCTHOM CITy4ae, IIPU MPOYNX PaBHEI
YCJIOBUSIX, OTPEITHOCTh BBIYUCIICHUH YBEIMIMBACTCS C YMEHBIICHUEM 33/IJaHHON JacTOTHL.

BruiBoabI
[IpakTrdyeckas TpoBepKa IIPEACTABICHHOTO alTOpPUTMa IOKa3bIBAa€T BO3MOKHOCTH
MOJICIIUPOBAHMSA TIOJII TOYEYHOTO THIPOAKyCTHYECKOTO H3ITydaTess. [omyuaemas

nHdopManus, MO3BOJISIET MPOBOAUTH TEOPETUYECKHH aHAJM3 BOJHOBOTO MOJS - pPEIlaTh
3aJady aHaJli3a TOYECYHOTO M3JTyyaTess B 3aJJaHHBIX YCIOBHSX.

I'MOKOCTh NpPEACTaBICHHOTO IOJIXO0JA, IIO3BOJIMT B  JajibHEHINEM  YCJIOXHSITBH
NOCTaBJIEHHBIE  3a/1a4d, NpUONMKasCh K  peajJbHbIM  YCJOBHUSIM:  NPOU3BOAMTH
MOJICTIMPOBAHUE TMOJIEH AHTEHHBIX PEUIeTOK C OOJBIIMM KOJMYECTBOM H3IIydaTelei,
YUHUTBHIBATh BOJIHBI, OTPA)KCHHBIE HA FPAaHMIAX pa3jiena cpel.

VYHUBEpPCATBHOCTh  MOAXONA  3aKNII0YaeTCs B JOCTYNHOCTH  alllapaTHOrO |
HPOrpaMMHOTO 00eCHeYeHHsI 1 MAJIBIX BPEMEHHBIX 3aTpaTax Ha BBHIOJHEHUE BBIYMCICHHI
(Bpems pacuera 1 BapuaHnTa — He Ooee | MUHYTHI).
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TEXHUYECKHE HAYKHA

AKTYAJIBHOCTDB BOITPOCOB OBECIIEYEHUSA KAYECTBA
B TPAHCIHHOPTHBIX IPONECCAX CTPOUTEJBHOI'O
MMPOU3BOJICTBA B MEI'AITIOJIMCE
bparunckuii C.A.l, bammakos I/I.A.z, danneeBa E.IO.3, Amutprok CA.

 Bpazunciuii Cepzeii Anexcandposut — KanOudam mexnuueckux HayK, OOyeHn;
2Bawmaroe Hzopb Anexcandposut — Kanouoam mexsuueckux Hayx, OoyeHn;
3®adoeesa Examepuna FOpbesna — KaHOUOAm MEXHUECKUX HAyK, OOyeHm,
Kagedpa menedocmenma,
Mockosckuil agmomooUIbHO-00POAHCHBILL 20CYOapCmEeH bl mexnudeckull ynusepcumem (MALN);
*imumpiox Cepeeii Anekcanoposuy — 6axanasp,
Mocxkosckuil hunancoso-npomviunennoiii ynugepcumem « Curnepeusny,
2. Mocksa

Annomayusa: 8 cmamve onpeoeieHbl 0COOEHHOCMU U MpPebOBaAHUs K JOSUCTNUYECKUM
npoyeccam 8 CHmpoumenbcmee, Mecmo MPAHCNOPMHBIX NPOYECco8 CMPOUMeIbHO20
npouU3600CmMea 6 JOSUCHMUYECKOU CUCmeMe Me2anoauca u 000CH08aHA HeOOX0OUMOCHb UX
PAYUOHATILHOU UHMEZPaAYUU.

Knroueevie cnosa: nozucmuxa, cmpoumenbcmeo, 20po0cKas UHGPacmpyKkmypd, Me2anonuc.

3HAYUTEIBHBIA POCT 3alMpOCOB K HH(PACTPYKTYpPE MEramojMCOB, KOTOPBIA BBI3BAH
WHTCHCUBHBIM YBEIHMUYCHHEM YHCIEHHOCTH TPAHCIOPTHBIX CPEACTB, IPUBOJNUT K CEPbE3HBIM
mpobjJeMaM — CKOIUICHHIO TACCaKHUPCKOTO H TPY30BOTO TPAHCIIOPTA, BO3IHHKHOBEHHUIO
3aTOpOB Ha JOpOrax, AUCOANAHCy MEXIy MOTPEOHOCTSAMH B TPAHCIOPTHBIX yCIyrax M
(haKTUIeCKOW TPOIYCKHOW CIIOCOOHOCTBIO  MarucTpalici, HETaTHBHOMY  BIIUSHHIO
TPaHCIOPTa HA OKPYKAIOMIYIO Ccpedy. B Takux yclIoBHSIX HEOOXOOUMAa ONTHMHU3AIUSL
TPAHCHOPTHBIX TIOTOKOB.

AKTyanpbHOCTh  mpoOJeM  pa3BUTUS  TOPOJCKOH  JIOTUCTUKHM  OOYCJIOBIUBAETCS
HEOOXOIUMOCThIO (POPMHPOBAHUS TPAHCIIOPTHO-JIOTUCTHYSCKON CHCTEMBI METaIoJIKCa,
aJIeKBaTHOW COBPEMEHHBIM TPEOOBaHMIM M MOTPEOHOCTSIM OHU3HEca U 00IIecTBa B 1ejoM. B
YaCTHOCTH, POCT MEramoJIMCOB OOYCaBIMBAaeT AaKTHBU3AIMIO CTPOMTENBHBIX IPOIIECCOB,
9TO, C OJHOM CTOPOHBI, BJIEYET 3a COOOHM MOMONHUTENBHYI0 HAarpy3Ky Ha TPaHCIIOPTHYIO
CUCTEMY TOpojia B IeJIOM U TpeOyeT MaKCHMaJbHOT'O OTPAHWYEHHS YHClia TPAaHCTIOPTHBIX
omepanuit. C Ipyroil CTOPOHBI, TPAHCTIOPTHBIE MPOLECCH B CTPOUTEIFHOM IPOU3BOJICTBE
SIBIISTIOTCSI  CAMOCTOSATEIIEHOW JIOTHCTHYECKOW TMOJCHCTEMOH, K KOTOPOW BBIIBHUTAIOTCS
orpeeNieHHbIe TPeOOBaHMS, B T. U. 110 TTapaMeTpaM KadyecTBa.

HekoTopbie acneKTHl MepeyucIeHHBIX MPoOIeM pacCMOTPEHBI B HayYHBIX paboTax b.
Amnukuna [1], B. Boponosa [2], . EpmakoBa, /. IleryxoBa [4] u ip., 0IHAKO KOMIIEKCHBII
MOJIXOJT K BBIIICO003HAYCHHOMN JIOTUCTUIECKON CHCTEME TIOKa HEe BEIPa0OTaH.

Ilens cTaTbl COCTOUT B 0OOCHOBAHHUH aKTYaJIbHOCTH BOTIPOCOB 00ECTICYeHHS KauecTBa B
TPaHCIIOPTHBIX MPOIIECCaX CTPOUTEIHHOTO MTPOU3BOJICTBA B METAIIOJIHUCE.

CTpOUTENLCTBO OTHOCHTCSI K CETMEHTY SKOHOMHKH, KOTOPBIM HE TOJBKO TOIIEPKUBACT
BHYTPEHHHH PBIHOK, HO W OOECleunBaeT TPHUBJICUCHHEC WHBECTHIMA M COBPEMEHHBIX
TEXHOJIOTHH B cTpaHy. [103TOMy ceroHs, Kak HUKOT/Ia, BAYKHO HCTIOJIb30BATh CTPOUTEIBCTBO B
KAueCTBE TIOJIUTOHA TS OTPA0OTKU A(PPEKTHBHBIX JIOTUCTUYCCKUX PEIICHHI.

B »sTOM maHe mpeAcTaBisSieT 3HAYUTENbHBIA MPAKTUYECKUM HWHTEpEC ONTUMM3ALUS
TPaHCIOPTHBIX MPOLECCOB NPH 3aCTPOMKE METraroInCcOB B CTECHEHHBIX YCIOBUSIX. OpraHu3aiys
TPY30IOTOKOB, BEIOOP TEXHUKH, MAapUIPYTHI IBIDKCHUSI, OC30IacHBIC 30HBI paOOTHl TEXHUKH —
9TO [JAJeKO HE TMOJHBIA IePeYcHb peajbHBIX 3a/1a4, PEUICHHE KOTOPBIX CIIOCOOCTBYET
MaKCUMaTbHOH 2 PeKTHBHOCTH 1 O€3yCIOBHOI 0E30MAaCHOCTH MPOCKTA, YTO B KOHEYHOM HTOTS
TIOJIOKUTENIFHO CKa3bIBACTCSA HA €r0 MHBECTUIIMOHHON MTPUBIIEKATEIIHFHOCTH.
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IIpn paccMOTpeHMH JIOTHCTHYECKHX IIPOLECCOB B Cdepe CTPOUTENBCTBA CIEAYET
OTMETHTb, UTO AJISI CTPOUTEIBHOMN OTPACiiu XapaKTePHO:

- o0mye cBOWMCTBA, OTHOCSIIMECS KO BCEM CEIMEHTaM KalluTaJIbHOTO CTPOUTEINILCTBA,
3aKJIIOYAONIUECs], HAIpUMeEp, B MPUKPEIUICHMM K 3€MEIbHOMY YYacTKy, JOJITOCPOYHOM
Neprosie MPOM3BOJCTBA CTPOUTENBHBIX PabOT, KPYNHBIX IEPBOHAYAIBHBIX pPacxoiax M
JpYTHX aHAJIOTHYHBIX (paKkTOpax;

- OTJIMYME CTPOMTEIHCTBA OT MHBIX CETMEHTOB pbIHKA. IIpm ocymecTBieHNH
CTPOHUTENBHBEIX paboT B cepe KIIUIIHO-TPAXKIAHCKOTO CTPOUTENBCTBA CTPOUTEIBHO-
MOHTaKHBIE OPTaHM3ANNHU, KaK IPABUIIO, ACHCTBYIOT HA MECTHBIX PBIHKaX, B TO BpEMs
KaKk TIpeanpusaTus, pabotaromme B cdepe MPOU3BOACTBEHHOTO CTPOHTENHCTBA,
NEHCTBYIOT Ha PErHOHANBHBIX PBIHKAX B CIUIy OOCIyXuBaHHA CyOBekTOB Poccmiickoii
Oenepanuyu. AHanM3 pbhIHKA [OPOMBIIUIEHHOCTH CTPOUTENBHBIX KOHCTPYKIMI U
TEXHUYECKUX CPEJCTB MO3BOJIAET CJAeJaTh BBIBOJ, 4YTO JaHHBIA PHIHOK 0O0Jagaer
MeXperuoHanbHo# cdepoit BuusHu [5].

3amada JIOTMCTHKU 3aKII0YaeTCsl B OCYIIECTBJICHUH YIPABICHUECKUX MEPONPUSTHH,
HanpaBjeHHBIX Ha pPETYJIMpOBaHHME O0beMa pacXofOB, KaCaOLIMXCS IOCTYIUICHHS
TOBapHOTO TIOTOKA OT UCXOJHOTO MAaTEPHAIILHOTO UCTOYHHUKA B ()OPME CHIPHEBBIX PECYPCOB,
ero JanpHeHIIeH nepepaboTKOW M Iepenadn KIUCHTY TOTOBOH MPOMYKIMH. BMmecte ¢ Tem
3¢ GEKTUBHO YIPaBIATh YPOBHEM H3JEPKEK MOKHO JIMIIb B TOM CIIydae, €CIM yKa3aHHbIC
BEJINYMHBI MTOJIAI0TCS TOCTOBEPHON KOIMIECTBEHHOH OIICHKE.

CrpounTenbHasi OTpacib KaK CaMOCTOSATEIbHAS €AMHHIA XO3SHCTBCHHON NESTEIFHOCTH
MOXET PacCMaTpPHBATHCA UYepe3 MaTepHATbHO-TEXHHYECKOE OOECIeYeHHe CTPOUTEIhCTBA,
TaK Kak BO3BEJCHUE CTPOUTENILHBIX OOBEKTOB TPeOyeT MaTepHAIbHBIX 3allacoB, MAIUH H
MEXaHU3MOB, MaTepHAbHO-TEXHUYECKOTO OCHAIIEHUS, MPEAYCMOTPEHHBIX pacyeToM Ha
CTPOUTENBHO-MOHTa)XKHBIE pabOTHI B HEO0X0MMOM 00BbeMe [4].

W3BecTHO, YTO CTPOMTENILHOE MPOM3BOACTBO TpeOyeT CHaOXKEHUs CTPOWKHU
MaTepHATIBHBIMH PE3epBaMM  HAJUIeXkKAIIero KadecTBa B TpeOyeMOM KOJIHYECTBE, B
0003HAYCHHBIHN MEPHOJT BPEMEHH.

JIro60it CTpOUTENBHBII MPOIIECC COCTOUT U3 OTACNBHBIX 3BEHBEB, B KAXK/JOM M3 KOTOPBIX
00bEANHEHBl Pa3HbIE BHIBI MTOTOKOB, KOTOpPBIE B3aMMO3aBUCHMBI MeXay coOoil. VHaue
TOBOpsI, JITOOOH KOMIIOHEHT IIpoliecca CTPOMTENILCTBA COCTOUT M3 OJHUX M TeX K€ BHJOB
MIOTOKOB: MaTepUalIbHbIX, (PMHAHCOBBIX, TPYAOBBIX, HHPOPMAIIMOHHBIX U JPYTHX BUAOB [1].

Hcxonst u3 BBILIEW3IOKEHHOTO MOXKHO KOHCTaTHPOBATh, YTO JIOTHCTHKA MPEACTABISIET
co00i1 cucTeMy, COCTOSIIYIO U3 PA3IMYHBIX MOJCUCTEM, K KOTOPBIM OTHOCSTCS JIOTHCTHKA
CHa0XXeHHUs1, pacrpeliesieHns, MPOU3BOJICTBEHHAs, COBITOBAs, TPAHCIIOPTHAs, (MHAHCOBAs
JIOTHCTUKY ¥ JPyTHe BUABI JJOTHCTUKHU. B CBSI3M C 3THM JIOTUCTHKA B c(hepe CTPOUTEIBCTBA
MOJpa3ieNigeTcss Ha HECKOJbKO HampaBieHuil. Hampumep, (HMHAHCOBOH JIOTHCTHKON B
CTPOUTENBCTBE PETYIUPYETCs NepeMEeNICHHEe IEHEKHBIX CPEACTB, KOTOPHIE IPeAHAa3HAYEHBI
JUTS peLIeHUs 3a7ad 10 IPHOOPETEHHIO, U3TOTOBJIICHHIO U TIPOJIAaXKe CTPOUTENBHBIX M3/ICTHHA,
B TO BpeMs Kak MH(pOPMAIMOHHAs JOTUCTUYECKas CIIy>k0a CIIOCOOCTBYET OCYIIECTBICHHIO
nepesiauy ¥ pacrpocTpaHeHUs] HHPOPMAIHMHU B cepe CTPOUTEIHCTBA.

Ha ocHoBaHMM 3TOro MOXHO TOBOPUTb O TOM, YTO JIOTUCTHYECKAas CTPYKTypa
obecrieunBaeT GOPMUPOBAHHE NIEPEMEIIECHNSI PECYPCHBIX IOTOKOB B CTPOUTEIBHON cdepe n
BKJIIOYAET TPOLECCH OT MOCTYIUICHHS MaTepHajoB /0 CIadll CTPOUTEIBHBIX OOBEKTOB -
3aHUH U COOPYKEHUI.

BaxupiM acmektom B oOecmedeHMH A(PGEKTHBHOCTH JIOTHCTUYECKHX IIPOIIECCOB
CTPOHTENHEHOTO MTPOU3BOJICTBA SIBIISICTCS PAllMOHAIBHAS WHTETPAILUS B CHCTEMY TOPOJICKOI
JIOTHCTHKH.

Cnemyer OTMETUTh, TOPOJCKAas JIOTUCTHKA OMpENeNseTcs Kak MpaKTHIecKas
OopraHm3anys mporecca (QyHKIMOHHPOBAHHS MAaTEpUANbHBIX ITOTOKOB, TPAHCIIOPTHBIX
CPEACTB, JHEPTHH, JIIOAEH, MHPOPMAIMU M JEHEXKHBIX CPEICTB, a TAKKE OPraHU3alus
paboTsl nH}ppacTpyKTyphl (coumnanbHOM, HMPOU3BOJICTBEHHOH, TPAHCHOPTHO-
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JOTUCTUYECKOW) B paMKax TOpOJACKOW arjoMepauyd B  YCIOBUSX  yBEJIWYCHHS
TOBapOOOMEHA XO3SHUCTBYIONINX CYOBEKTOB [3].

IIpn paccMOTpeHMH KOHKPETHBIX NPHEMOB M METOJIOB, CBSI3aHHBIX C OpraHH3aLUeH
JIOTUCTUYECKUX TPOLECCOB HEOOXOAMMO OTMETUTH JBa OCOOCHHO 3HAUYUMBIX OOBEKTa
YIPaBJICHUSI B pPaMKaxX TOPOACKOW JIOTMCTHMKU: IMAcCRXUPCKUE M TPY30BBIE IEPEBO3KH.
Kaxnmpii w3 HHX o0O0pa3yeT TpaHCIOPTHBIH IIOTOK, B paMKaX KOTOPOTO TIPH HUX
B3aMMO/ICHCTBUH CO37aeTCs €ANHOE LIETIOE.

Ha nomro rpy30BbIX epeBo30K mpuxomuTcs oT 12-17% Bcex nepeBo3oK, UMEHHO TP UX
MOMOIIXA TPOHCXOAAT Bce TpeOyeMble TIIOCTaBKM B TOpOJE, BKIOYAs IIOCTABKY
CTPOUTENBHBIX MaTEPUAIIOB B YTIIH3ALNIO CTPOUTEIEHOTO Mycopa [3].

O¢ddexkTuBHOCTE TPAHCTIOPTHOIH CHCTEMBI METAIOJICa C TOYKH 3PCHHUS IOTpeOuTeNneit
YCIIYT TPY30IIEPEBO3KH OLIEHUBACTCS C IOMOIIIBIO TIOKa3aTelel, XapakTepu3yIOINX YPOBEHb
pa3BUTHS TPY30BOTO TPAHCIOPTA, HAJIMYME HEOOXOAMMOW Uil HEro WHQPACTPYKTYpHI,
CTEIeHb J)KECTKOCTH OTPaHMYECHUH, PEryIUPYIOMINX €ro NepeIBIKEHNE 110 TOPOLY, H JIP.

Hanpumep, B MockBe B TOCHEeIHHE HECKOJIBKO JIET HAOJIONANICS HEKOTOPBIH pOCT
nokaszatesei 3 (heKTUBHOCTH Ipy30BOH JIOTHCTHKH. OO0 3TOM CBHIETENBCTBYET YBEINUCHHE
a0COJIFOTHOTO 3HAUSHMs WHJIEKCA, NMPU TOM, YTO MO3MIMS TrOpOAa B PEHTHHIE OCTanach
HeusMeHHOM. B Teuenue 2010-2015 rr. MockBa Haxoauiach B TpOHKE JIMAEPOB CpPeau
paccMaTpruBaeMON TPYIIBI TOPOJOB, OTCTaBas UMb oT Tokuo u JlonnoHa (cM. puc. 1).

Mexuko 2

Crambyn 5

TOHKOHT 2

LWaHxal 2

CuHran 2
P | | M 2015

Hbto-Mopk 5 |

2010

CaHKT-MNeTepbypr -

Mocksa .

JIOHZOH 2

ToKuno 2

0 2 4 6 8 10

Puc. 1. lunamuxa unoexca sgpgpexmusrocmu 2py3080ii 102UCMUKYU 8 KpPYnHeuuux mezanonucax [6]

(DaKTOpaMI/I, O6yCJTOBI/IBIHI/IMI/I MO3UTUBHYIO ANUHAMUKY OTHUX HWHAUKATOPOB, SABUJINCH
pOCT  OOECle4YeHHOCTH TPY30BBIM  TpPAHCIOPTOM, a TakXke COBEPLICHCTBOBAHHUE
HHPPACTPYKTYPHI TPY30BBIX HEepeBO30K. ClemayeT, B YaCTHOCTH, OTMETHUTh, YTO B ILIEHTPE
MockBbl Hayalla BHEIPSITHCS CHCTEMa CICIHAIbHBIX MapKOBOK JUIS TOTPY3KU M Pa3TPy3KH
Tpy30BbIX aBTOMOOMICH. OCHOBHBIM OTPaHUYCHUEM IS Pa3BUTHS JIOTHCTUKH MPOJI0IDKACT
0CTaBaThCS BHICOKUI YPOBEHB 3arpy>KEHHOCTH aBTOIOPOT.

HUccrnenoBanrie MEpONPUATHIA, HANPaBICHHBIX HA ONTHUMH3AIXI0 TOBAPOIBIKCHHUS,
TpeOyeT pacCMOTPEHHs HE TOJNBKO HEMPEPHIBHOTO IBHXKCHUS TPAHCIOPTa M JIOCTABKH
TOBAPHBLIX TIPOAYKTOB B HYXHOE€ MECTO H ONPCACICHHOC BPEMSA IIPU MHUHHUMAJIBHBIX
3aTparax, HO ¥ BIMSHHS Ha OKPY>KaIOIIYIO Cpeay, a Takke GOpMHPOBAHUSI MUK TOPOJIA.

Takum 06pa30M, Ka4€CTBO TPAHCIIOPTHBIX MPOLECCOB B CTPOUTCIHBHOM IMPONU3BOJACTBE
SIBJISIETCS. HEOTHEMIIEMbBIM JJIEMEHTOM JIOTHCTHKH MErarojnca, YTo TpedyeT MaKCUMabHO
3¢ pexTHBHON WHTETpAIMK NTaHHBIX MPOIECCOB C IENBI0 00eCIIeueHUs] KaKk MaTepHaIbHOTO
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3¢ dekra s CTPOUTENBCTBA, TAK U CHUKCHUS HATPYy3KU HA TPAHCHOPTHO-JIOTUCTUYCCKYIO
CUCTEMY TOpO/Jia, a TAKXKE Ha OKPY>KAIOLIYIO Cperdy.
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Abstract: power management for server clusters physical resources was analyzed. It was
shown that low performance of data center infrastructure work refers to disproportion of
servers’ utilization. Overconsumption problem could be solved by minimization of the active
servers’ number within the bounds of the server consolidation procedure. In order to
provide server consolidation implementation it is necessary to maintain acceptable
performance level of the servers room infrastructure work. Server consolidation may cause
performance degradation due to the conflict of using shared resources by virtual machines.
It was demonstrated that threshold level of utilization regime analysis should be based in
order to get a compromise between stable work of data center and opportunity for power
savings which is associated with skipping of rare cases of servers’ peak load. Basic scheme
of clustering-based correlation-aware virtualization includes trace data center servers’
physical resources utilization level, transformgation of utilization traces into binary
sequence up to the utilization threshold value, clustering of virtual machines up to the
binary sequence in order to maintain not overlapping of different clusters and virtual
machines allocation at physical servers in order to minimize the possibility of the service
performance degradation at peak period. It was develop power management procedure
which consists from user-interactive and fast changing service, maintaining of the minimal
performance degradation caused by physical resources sharing conflict and high
correlation level of virtual machines. Thereby it is important to estimate proper measure to
quantify the correlation coefficient between virtual machines to overcome the inefficiency of
the conventional correlation metric. Pearson’s correlation coefficient was proved to be
optimal instrument of the correlation of used data center virtual machines physical
resources utilization quantifying. Developed model allows storing all samples and evenly
distributing computational utilization as well as correlation between the events in the
bounds of certain time period.

Keywords: data center, power consumption, virtual machine, clustering, Pearson’s
correlation coefficient, performance degradation, peak load.

1. Introduction

Low performance of data center infrastructure work is usually associated with
disproportion of servers’ utilization. Statistically less than 30% of data servers are under-
utilized more than 90 % of the total time while other servers normally cause idle power
consumption which leads to the 50% of power loss and inefficient work of data center
during peak period [1-5]. Overconsumption problem could be solved by minimization of the
active servers’ number within the bounds of the server consolidation procedure. Server
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consolidation is server virtualization technique, which allows workloads encapsulating as
virtual machines (VMs) and, thus, run multiple VMs at single server with the aid of
hypervisor block (Figure 1).

Main task of data center server consolidation implementation is maintenance of the prior
performance level of the servers room infrastructure work. It leads to necessity of the data
center peak utilization regime analysis, usually at the 90%, 95% and 99% of maximal
recorded value threshold level. Threshold level should be based on the recorded sample in
order to get a compromise between stable data center work and opportunity for power
savings which is associated with skipping of rare cases of servers’ peak load [6, 7]. Thereby,
server consolidation may cause performance degradation due to the conflict of using shared
resources by VMs [8, 9], specifically last level cache (LLC). The results of cache co-located
VMs usage analysis show that sharing LLC between two copies of VMs leads to 20%-30%
performance decreasing. The amount of interference could be characterized with a set of
parameters, such as effective number of used sets [10]. Allocation of VMs, thus, can be
realized by accounting for the amount of the interference and its minimization through the
estimation of the required performance requirement.

|g_g" 90% of utilization | ~—,_‘_‘
30%

wn

0% of power loss |
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Servers’ room
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{@H Server consolidation |
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[y —

| Performance level |

@

| Servers minimization |

Fig. 1. Data center server consolidation scheme

To develop data center server consolidation methodology there were analyzed recent
studies and publications. Statistics of modern data servers’ physical resources utilization rate
and proportions was considered [1-5]. In order to overcome restrictions and optimize power
consumption models that based on the resources utilization threshold value rather than the
peak value were discussed [6-7]. Sharing of the servers’ resources among co-located VMs,
especially LLC problem were studied [8, 9]. To develop the methodology co-located VMs
interference with a set of parameters, particularly effective number of used sets was
analyzed [10], as well as correlations among VMs’ workload [11-14]. Finally it was studied
power management solution for data centers scale-out application and targeting distinctive
workload characteristics of scale-out applications [15, 16].

2. Key aspects of the correlation-aware power management

As it was mentioned above, server consolidation could be achieved by considering
correlation among workload variation. Basic scheme of clustering-based correlation-aware
VM development [11, 16] solution includes:

e trace data center servers’ physical resources utilization level;
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o transform utilization traces into binary sequence up to the utilization threshold value;

o clustering of VMs up to the binary sequence in order to maintain not overlapping of
different clusters;

¢ VVMs allocation at physical servers in order to minimize the possibility of the service
performance degradation at peak period.

Typical engineering solution is pairing of two uncorrelated VMs into super-VM,
Maintaining of the super-VMs can be done by predicting of the aggregated workloads. Once
two uncorrelated VMs are paired correlations of them within a same super-VM have not be
considered, and possibility of further power consumption decrease will be lost. If servers’
utilization is perfectly known this scheme could be extended by utilization of multiple VMs
workload of such that for VM placement. To overcome those drawbacks it was proposed
[15, 16] to develop power management procedure for cloud services that includes:

e user-interactive and fast changing service;

e maintaining of the minimal performance degradation caused by physical resources
sharing conflict;

e high correlation level of VMs.

While the scale-out applications usually operate as highly parallel processes, it is
advisable to assign the right number of CPU cores for each VM. At Figure 2 are
demonstrated generalized results of recent studies [6, 17] of response time of a websearch
cluster with respect to the number of queries for 90% threshold value. The number of
allocated cores varied from 4 to 16. It should be noticed that resource utilization level
depends on time and usually is lower than the available amount of resources, though
dynamic power gating cannot be applicable to this type of applications due to the
performance degradation caused by the unapropriable transition delay of power modes
switching. Thereby it should be noted necessity of allocating the right number of cores for
each VM according to its peak and off-peak resources utilization demands. This procedure
has to be implemented at the stage of scaling voltage/frequency level (V/F level).

Response time, s — 4 cores
————— 8 cores
2.5+ i ————— 12 cores
———————— 16 cores
2.0 4 I
/ I
j Sl
1.5 1 } | . ;
f ;f .l
/ /
/
1,0 - )
/ ra—
/ PR
0.5 // B
/ .- :_/.(--"-/ -
waspeas T Clients number
0.0 T T T T T 1
300 400 500

Fig. 2. Response time of cluster with respect to the number of queries for 90% threshold value

Dynamics of the websearch cluster’s CPU utilization level is shown at Figure 3. CPU
utilization level was traced for 2 VMs with respects to the number of clients’ queries. CPU
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utilizations of both VMs are synchronized with the variation of the number of queries and it
could be seen that loads between VMs are not perfectly balanced. Therefore it should be
mentioned that resource utilization efficiency has to be improved by sharing cores among
multiple VM.
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Fig. 3. CPU utilization level of two VMs with respect the number of clients queries

This procedure will provide more flexible use of the core cores up to the resource
demands as a real-time function.

3. Proposed server consolidation method

As it was mentioned before clients queries are distributed between multiple VMs and of
every cluster and workloads of VM within a same cluster are highly correlated in
comparison of correlation of different clusters VMs. In Figures 4-6 is shown intra-cluster
correlation of 2 VMs. It is can be seen that VMs resources utilization are strongly
synchronized. Proposed method includes analysis of VMs pervasive correlation within a
cluster and among clusters. The Figures demonstrates the effectiveness of the correlation-
aware VM maintaining of 2 servers which possess 2x8 cores. Servers virtualization
produces 4 VMs: VM-1, VM-2, VM-3, and VM-4 where VM-1 is co-located with VM-2
and VM-3 is co-located with VM-4 (Figure 4).
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Fig. 5. Drawbacks of VMs allocations without considering correlation value

VMs have the same tail distribution of CPU computational resource utilization and co-
located ones are highly correlated. If one will not take into account the correlation
(Figure 5), services 1 will allocate sets of VM-1 and VM-2, while service 2 will allocate sets
of VM-3 and VM-4. In this case, extremum value of CPU utilization will attain 8x100% of
core of each server (active state of all cores). In other hand, if one will pair services [VM-1;
VM-3] and [VM-2; VM-4], extremum value of CPU utilization for each server cores may be
lowered down to 6x100% (Figure 6), which allow to lower v/f level without services
performance degradation.
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Fig. 6. Correlation-aware VMs allocations procedure

To develop an efficient mathematical model it is proposed to use Pearson’s correlation
[13] to quantify the correlation coefficient of used data center VMs CPU utilization. It can
be calculated as the ratio of covariance of the two variables to the product of their standard
deviations. However, Pearson’s correlation could be inefficient for the task because this
value refers to correlation throughout the corresponding time interval while only correlation
at peak or threshold VMs utilization is required. Thereby, it was important to estimate
proper measure to quantify the correlation coefficient between VMs that is able to overcome
the inefficiency of the conventional correlation metric:

uCPU 4yCPU

C, = (1 —Up—ﬁ) £100%, (1)

LJj

where C; ; is correlation measure of VM; and VM;, UfPY is CPU utilization level of VM;,
of VM; is CPU utilization level of VM; and U/ is aggregated actual peak utilization of co-
located VM; and VM;. C; ; = 100% refers to complete correlation, while C; ; = 0% refers to
no correlation.

It is important to note that values of each recorded period of utilization have to be
updated. Correlation coefficients between all VMs have to be modeled by C[i,j] matrix
where each element corresponds to the C;; measuring function. This model will allow
storing all samples and evenly distributing computational utilization as well as correlation
between the events in the bounds of certain time period.

3. Conclusions

It was shown that low performance of data center infrastructure work refers to
disproportion of servers’ utilization. Overconsumption problem could be solved by
minimization of the active servers’ number. In order to provide server consolidation
implementation it is necessary to maintain acceptable performance level of the servers room
infrastructure work. Server consolidation may cause performance degradation due to the
conflict of using shared resources by virtual machines. Basic scheme of correlation-aware
virtualization includes: tracing data center servers’ physical resources utilization level,
transforming of utilization traces into binary sequence up to the utilization threshold value,
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clustering of virtual machines up to the binary sequence and virtual machines allocation at
physical servers. Power management procedure which consists from user-interactive and
fast changing service, maintaining of the minimal performance degradation caused by
physical resources sharing conflict, high correlation level of virtual machines was
developed. Pearson’s correlation coefficient was proved to be optimal instrument of the
correlation of used data center virtual machines physical resources utilization quantifying.
Developed model model allows storing all samples and evenly distributing computational
utilization as well as correlation between the events in the bounds of certain time period.
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TEHIAEHIUU PABBUTUSA METPOJIOT'MYECKOI'O
OBECIIEYEHUS CPEJICTB U3MEPEHU
Kocumosa I'.P.

Kocumosa I'yzans Paswanogna - accucmenm,
Kageopa mempono2uy, Cmandapmuzayuu u cepmupurayuu,
Gaxynemem d5neKMPOHUKY U ABMOMATNUKU,
Tawxenmckuil 2ocyoapcmeenuvill mexnuueckuu yHueepcumem um. 1. A. Kapumosa,
2. Tawxenm, Pecnybnuxa Y3oexucman

Annomauyusn: 6 cmamve AHAIUZUPYEMC, YMO HA KAJICOOM IMaAne pazeumust Yel08euecKo2o
obwecmea OesimenbHOCMb  YelogeKka npemepnesdaem ozpomuetivue usmenenusi. Hoevie
MexXHoN02UlU, pa3pabomxuy, exoosuue 6 OObLOEHHYIO JICU3Hb YeN08eKd, CHIAHOBSMCS 8Ce
bonee  aBMOMAMU3UPOBAHHVIMU, HO 6 mMOoJce 6pemsi He 0olee HAOEIHCHbIMU U
Kavecmeennvimu. Memponozuueckoe obecnevenue (MO) — ycmanognenue u npumeneHnue
HAYUHBIX U OP2AHUBAYUOHHBIX OCHOS8, MEXHUYECKUX CPeOCms, NPAGUTL U HOPM, HEOOXOOUMbIX
07151 QOCMUICEHUsT eOUHCBA U mpedyemou mounocmu uzmeperui. OCHO8HOU menoenyuel 6
pazeumuu MO sensemcsi nepexod om cyujecmeosasuieli panee CpagHUmMenbHo Y3Kou 3a0a4u
obecneuenusi eOUHCMEa U mpeOyemMou MOYHOCMU UMEPEHUll K NPUHYUNUALLHO HOBOU
3a0aye obecneyenus: Kauecmea usmepenul.

Knwuesvie cnosa: mexnuueckue cpeocmed, Npasuid, HOPMbl, MEMPOIOSUYECKOe
obecneueHue, HA0EHCHOCHb.

W3BecTHO, uTO OOJIEe YeM 3a YeThIpe ThICSYENETHs 0 HOBOH 3pbl B BaBmione u Erunre
y’Ke IpoBOAWIN HM3MepeHHs. Ha mpoTshkeHHH Bceil MCTOPHHM Mepes YeI0OBEKOM BO3HHUKAIIO
MHOXKECTBO TpoOJieM, Uil pelIeHHs KOTOPhIX HEeoOXoAMMO ObUIO  pacroyiaraTh
KOJIMYECTBEHHOW MH(pOpPMaIell 0 TOM MJIM WHOM CBOMCTBE 00BbEKTa MaTepHAILHOIO MHUpa
(sBIEeHMsI, mpo1iecca, Teja, BEIecTBa, u3ieus u mnp.). OCHOBHOM coco0 MONy4YeHHUs TaKOu
HHQOPMALMN — U3MEPEHUs, IIPU MPABUIHHOM BBIIIOJIHEHHH KOTOPBIX HaXOIAT pe3yibTar,
OTpaXalOIMKA WHTEpEeCcylollne CBOWcTBA O0O0BEKTa TMO3HaHWA. VI3MepeHHs UrparoT
BaXHEHIIYI0 POJIb B XKM3HM 4eJoBeka. MOXKHO CKa3aTh, YTO MPOTpecc HAYKH M TEXHHUKHU
OTIpeZIeNsieTCsl CTENEHBI0 COBEPIICHCTBA HM3MEPEHHH M W3MEpHTENBHBIX Npudopos. Ilo
sToMy noBoiy Makc Ilmank ckaszam: «B ¢u3uke cymecTByeT TOJIBKO TO, YTO MOXKHO
u3MepuTh». OCHOBBI OTEUYECTBEHHON METPOJIOTMH 3al0XWIl pycckuil yuensid [1.W.
Mennenees (1834 — 1907 rr.). Poxp u 3HauCHHE U3MEpPEHIA OH OTIpenesiI Tak: «B mpupoe
Mepa U BecC CyTh INIaBHOE OpyaAue Mmo3HaHus. Hayka HaumHaeTcs c TeX Mop, KaKk HauWHaioT
M3MEpSTh, TOYHAs! HayKa HEMBICINMa 0e3 MephD»

Ha xaxnom »sTame pas3BUTHA 4YEJIOBEYECKOTO OOIIeCTBa JAEATEIBHOCTh UEIOBEKa
IpeTepreBaeT orpoMHelnne u3MeHeHus. HoBele TexHOJIOTHH, pa3pabOTKH, BXOMAAIINE B
OOBIICHHYIO KU3Hb YEJIOBEKa, CTAHOBATCS BCE 0ojee aBTOMATH3MPOBAHHBIMH, HO B TOXE
BpeMs He 0oJiee Ha/Ie)KHBIMH U Ka9eCTBEHHBIMH.

Mertponorudeckoe obecneuernne (MO) — ycTaHOBIIEHHWE W TPHUMEHEHHWE HAyYHBIX WU
OPTaHM3aIIOHHBIX OCHOB, TEXHWYECKHX CPEACTB, MPaBHJI W HOPM, HEOOXOMMMBIX JUISt
JOCTHXKEHUsT eIUHCTBA M TpeOyeMol TO4YHOCTH n3MepeHHH. OCHOBHOW TeHJEHIMEH B
pasButun MO sBIsieTcs epexo]] OT CYIECTBOBABLIEH paHEe CPABHUTENIBHO Y3KOM 3amauu
obecrieueHnsl €AMHCTBA M TpeOyeMOoil TOYHOCTH W3MEpPEHHMH K NPHHIMIINAIBHO HOBOH
3aja4e o0ecreyeHus] KauecTBa U3MEPEHUH.

OtnenbHele  acnektel MO paccmoTpeHsl B pekomeHpgamuu MM 2500-98 o
METPOJIOTHYECKOMY O0O0ECHeueHHI0 MaJbIX MpeanpusTuid. PaspaboTka um mpoBeneHue
MepornpusaTaii MO BO3JIOkeHO Ha MeTposiormdeckue ciayx0osl (MC). Merpoaornyeckas
ciayxda — crmyx0a, co3naBaeMas B COOTBETCTBHU C 3aKOHOJIATEILCTBOM IS, BHITIOJTHEHHSI
paboT 1Mo OOECHEYEHUIO EAMHCTBA H3MEPEHHMH W OCYIIECTBICHHUS METPOJIOTHYECKOTO
KOHTPOJIISI X HaZ30pa.
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Puc. 1. Cmpyxmypa memponozuueckozo obecneuenus

JlocTkeHre BBICOKOTO YpPOBHSI KadecTBa MPOMYKIMH W oOecredeHHe TOYHOCTH H
B3aUMO3aMEHSIEMOCTH JIeTajiell BO3MOXKHO TOJILKO NPH MPUMEHEHHH TEXHHUYECKUX CPEJICTB,
NpaBWJ U HOPM, HEOOXOIMMBIX JJIsl JIOCTHIKCHUSI €IUHCTBA M TpeOyeMoil TOYHOCTH
n3MepeHus. OCHOBHOW TEHACHIMEHW IIOCIECIHUX OCCATHICTHH SBISICTCS COKpAICHHE
IKCIUTYaTalHOHHBIX 3aTPaT JUII METPOJIOTHIECKOTO 00ECIIeUeHHsI CPEACTB U3MEPEHHA. DTO
peamM30BEIBACTCS C TIOMOIIBIO BBEACHHS METPOJIOTHYECKOTO CaMOKOHTPOJS JAaTYHKOB —
ABTOMATHYECKOU TPOBEPKU METPOIOTHIECKOM HCIPAaBHOCTH B MPOIECCE IKCILTyaTaIlHH.

JaTuuk — 3TO KOHCTPYKTHBHO OOOCOOJIEHHOE YCTPOMCTBO, COepiKaliee OIMH FUTH
HECKOJBKO  TIEPBHUYHBIX  W3MEPUTENBHBIX  TpeoOpaszoBaTeneil.  MeTpomornueckuit
CaMOKOHTPOJb JaT4MKa — aBTOMATHYeCKas IPOBEpKa METPOJOTMYEeCKOH HCIPaBHOCTH
JaTYMKa B MPOIIECCE €ro IKCIUTyaTalldH, OCYLIECTBIsieMas C MCIOIb30BaHHEM IPUHITOTO
OMOPHOTO 3HaueHHs, (GOpMHPYEMOro ¢ IOMOIIBI0 BCTPOSHHOTO B JaT4YMK CPEICTBA
(MI3MepUTETHHOTO TIpeoOpa3oBaTeNss WIM MEphI) HIM BBIAEICHHOTO JOMOJHHUTEIHHOTO
mapameTpa BBIXOIHOTO curHaina [1].

OcHOBHOIl ~ 3ajauedd, CTosIel Mepel  METPOJIOTMEH  CTAHOBUTCS  yBEJIMUYCHUE
MEeXKaJIOpoBouHOTro nHTEpBaia (nanee - MKH) 10 MexXpeMOHTHOTO MHTEpBaJIa yCTaHOBKH.

OTO CTaHOBUTCS HEOOXOAMMOCTBIO B CBSI3M C CO3JaHHEM TEXHHKH, KOTOpas IOJDKHA
paborare 0e3 yuyacTusl uyelOBEeKa HECKOJbKO JeT. B cBoio odepenp nmpu MHOrOJETHEM
UCIIONIb30BAaHUN JIATYMKOB C METPOJIOTMYECKUM CaMOKOHTDPOJIEM YCHJIMBAETCS pOJb
BIIMSIOIUX (PAaKTOPOB, YTO MPHUBOJUT K PUCKY BO3HHUKHOBEHHUS HEHCIIPaBHOCTH. BosHukaer
nporuBopeure. Jlns  yMmeHbleHHMsT W3HOCAa O0OpYNOBaHHS M CHIDKEHHS pHCKa
BO3HHKHOBEHHs Opaka W aBaphil IMpOBEpKa METPOJIOTHYECKOW HCIPABHOCTH CPEICTB
n3Mmepenuit (nanee - CHU) nomkHa MPOBOJAUTHCS Yalle, a Ui MOBBIMEHUS 3PPEKTUBHOCTH
9KCIUTyaTaIlii 000pyAOBaHHUS — KaK MOXKHO peke. [IpmHnMas BoO BHIMaHUE TTI00aIN3aINI0
peiHka CHU W METpOJIOTHYECKUX YCIIYyT, HEOOXOIUMO CTPEMHUTBCS K TOMY, YTOOBI
TpeOOBaHMUs, yCTaHaBIMBAaeMbIe B HAMOHAIBHBIX CTAHAAPTAX, YUYHUTHIBAIH 3apyOC:KHBIN
OIIBIT U COICHCTBOBAIM ()OPMHUPOBAHHIO MEKTYHAPOIHOM HOPMATHBHON 0a3bl.
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I'maBHBIMU TIPOOJIEMaMU U B TOXKE BPEMs HANPABJICHUSIMH PA3BUTHUS METPOJIOTHYCCKOTO
oOecreueHHs CPEICTB M3MEPCHUH, Kak s Y30eKucraHa, TaK W JUIA BCEX CTpaH MHUpPa
SIBIIIIOTCS: CTaHAAPTU3aLUsl TEPMUHOJIOTHH, CUCTEMATU3allls METOIOB METPOJIOTHYECKOTO
CaMOKOHTPOJIsI, CTaHAApPTH3alUs METOJOB MWCHBITAaHUE. Y Bcex pa3pabOTYHKOB,
M3TOTOBHTENEH U NOTpeOuTENel CPeICTB N3MEPEHHH J0JDKEH OBITh OAMH S3BIK 00IeHus. B
cmry OBICTPOTO HAayYHO-TEXHHYECKOTO IIporpecca OO S3BIK YCHIIUT Pa3BUTHE HAYKUA U
TEXHHUKH, MOCTaBUT CTPAaHBl B OJWHAKOBOE IIOJIOKEHHE C BBITYCKOM KadeCTBECHHOMH
MPOAYKIINH U T0OPOCOBECTHOH KOHKYPEHITHH.

CucremMaTu3amysi METOJJOB METPOIOTHIECKOTO CAaMOKOHTPOJIS JOJDKHA CITOCOOCTBOBATH
YCKOpeHHI0 pa3paboTku HOBBHIX CH ¢ METpOIOTHYEeCKHM CaMOKOHTPOJIEM, aKIIEHTHPOBATh
WX O0COOEHHOCTH, O00JerduTe OOMEH ombiToM. K 3TOMy HampaBIeHHIO IIPUMBIKAET
craniapruzauus TpedoBannii k CH ¢ MeTposorudeckuM caMOKOHTPOJIEM.

OueBHIHO, UTO JOCTOBEPHOCTh €TI0 PE3yIbTaTOB MOXKET OBITh PA3IMYHOM B 3aBUCUMOCTHU OT
NPHUHSTBHIX Pa3padOTYMKOM pemieHuid. JIyist ycTpaHeHHsT HenoOpOCOBECTHOW KOHKYPEHIIUH
BaKHBIE JUI HOTPEOUTENST XapaKTEPUCTHKU METPOJIOTHUECKOTO CAMOKOHTPOJLS, PEaIM30BaHHbBIC
B JIaT4HKE, TOJDKHBI OBITh OTPa’KeHBI B JOKYMEHTAIIMH Ha HETO.

TpeTbe HampaBlIeHHE CBS3aHO CO CTaHAapTH3alMedl METOJOB HCIBITAaHUH,
JTIOKa3BIBAIOIINX COOTBETCTBHE XapaKTEPUCTHUK METPOJOTHIECKOTO CAaMOKOHTPOIS TEM,
KOTOpBIE  yCTaHOBIGHBHI B  JoKyMeHTanud. CraHmapT IOMKEH OO0ecmeYuTh
COTIOCTAaBUMOCTh  MapaMEeTPOB JAaTYUKOB, CIOCOOCTBOBATh B3aMMO3aMEHSIEMOCTH
U3AENUI pa3IuyHbIX Ipou3BoauTeneit [2].

Bce MeTompl METPOJOrMYECKOrOo CaMOKOHTpoJds monpasgenstorcs Ha MIICK
(MeTponoruyeckui IpsIMOH CaMOKOHTPOJIb) u MJICK (MeTponorndeckuit
JquarHoctuueckuii  camokoHTpouib).Ilpu MIICK cpencTtBo 0ojiee  BBICOKOH TOYHOCTH
(3TanoH) MOMKHO 00MafaTh OONbIIEH METPOJOTHUYECKOW HAIEKHOCTHIO, YEM OCHOBHOM
M3MEpHUTENBHBI  mpeoOpa3oBarellb,  METPOJOrMYEcKass  HCIPaBHOCTh  KOTOPOTO
KoHTpoiupyercs. Ilpocreiimum mpumepoMm opranmsammu  MIICK npu  u3mepenun
TEeMIepaTypbl SBJSIETCS JATYMK, COJEpPXKAIIUil BCTPOCHHYIO KallCyldy C METaJlIoM,
TeMIeparypa IDIaBICHHs KOTOPOTO MpPWHHMAETCS B KadecTBE OIOPHOIO 3HaueHHA. Bo
BpeMs IUIABJICHUS WM OTBEPICBaHHMA MeETajlla CKOPOCTb W3MCHEHHUS H3MepsIeMOit
TEeMIepaTyphl 3aMETHO MaaaeT, GopMHUpPYS «IUIATO» HA JHarpaMMe «TeMIIepaTypa-BpeMsD».
[To oTkIOHEHWIO 3HAYCHUS H3MEPEHHOW TEMITEpaTyphl B TOUKE IUIABICHUS (OTBEPICBAHMS)
MeTaJlla OT OMOPHOTO 3HAYCHHS MOKHO OIICHUTH METPOJIOTHUECKYO HCIIPABHOCTh TATUHKA.

MKWU pns CU ¢ MIICK ompenensiercs, B OCHOBHOM, HecTaOmIbHOCTEIO 3TanoHa. MIICK
HaIlOMHHAET MPOIENyPy aBTOMATHUECKOW KanuOpoBkH. OH MOXET OBITh peasn30BaH, Kak
NpaBWJIO, B OrPAaHMYEHHBIX OOJACTSIX [Mana3oHa W3MEPeHUHH W/WIM JIMHAMHYECKUX
xapakTepucTuk gatdyukoB. MJICK sBnsieTcsi KadecTBEHHO HOBOW omepamuei B
MmeTrposoruyeckom obecrnieuenun [2]. Tlo-Buanmomy, Hamnbosiee pacnpocTpaHeHHBIM Oyaer
MJICK ©Ha ocHOBE CTPYKTYpHOH u30miTouHOCTH. OH mpenmoiaraer OOBEIUHEHHE
OCHOBHOTO H JIOTIOJTHUTEIHHBIX M3MEPUTEIBHBIX IIpeodpazoBaTene, OMM3KIX 110 TOYHOCTH
U METPOJIOTMYECKON HAJEKHOCTH, HO OTIMYAIOLIMXCS YYBCTBUTEIBHOCTHIO K BIIMSIOLIMM
BEJIMUYMHAM, MOPOXKAAIOIIUM KPUTHUECKYIO COCTaBISIIOLIYIO MorpemHoctd. I[lpumep —
JMATYUK JaBJICHUS C TpyOkod bBypmona. Kpurmdeckas cOCTaBISIONIAas TOTPEITHOCTH
00yCJIOBICHAa OCTaTOYHBIMU Je(hOpMANMIMH, BOZHHKAOIIUMHI B MPOIECCE IKCIUTyaTaIlUH.
JlaBnenue M3MEpSIOT 10 IEPEMENICHUIO CBOOOJHOTO KOHIIA W JIONOJHHUTENIBHO — IO
MepEMEIIEHUI0 IPOMEKYTOUHON TOUKH.

OCHOBHBIM pelieHHeM MPOoOJIeM METPOJIOTHYECKOTO OOECTIeUeHUs] CPEACTB U3MEPEHUS
Oyzer SBIATBCS CBOEBPEMEHHAS, CO3JaHHAs COBMECTHO C JPYTHMMH CIICI[HATUCTaMHU-
METpoJioTaMH B MHpE, HOpMaTWBHAas 0a3a. B CBSI3M C OTPOMHBIMH H3MEHEHHSIMH,
MPOUCXOIIIIMMU B CTpaHe, OpPraHW3alusAM NPEACTONT TIEPECMOTPETh BCE yXKe
cymectBytomme ['OCTrI, co3maTh HEMalo HOBBIX JOKYMEHTOB B 0OJAacTH METPOJIOTHH,
CTaHJAPTHU3AIMH U CePTUDUKAIIUH.
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NPUMEHEHUWE HOBBIX METOJOB PABOTbBI KAK OJHO
W3 HATIPABJIEHUH PASBUTUSA CUCTEMbBI OGECITEYEHUSA
MOKAPHOM BE30OIMACHOCTH: BHEJIPEHUE ITPOI'PAMHBIX

KOMIIVIEKCOB B ITIPAKTUYECKYIO AEATEJIBHOCTD
JOJKHOCTHBIX JINL, OBECIIEYUUBAIOLIUX ITOXKAPHYIO
BE3OINACHOCTS, C HEJIBIO UCITIOJIb30BAHUSA
WX TP TPYJOEMKHUX PACYETAX B PAMKAX
IMPOPMIAKTUYECKUX U HAJI3OPHBIX MEPOIIPUSITUIA
AoOpamoB ,Z[.B.l, Hoarymiun M.IU 2 YyryHos I[.B.3

Y46pamos Jenuc Banepvesuy — cmydenm mazucmpamypei;
2H6amynnun Mapam Iaxunesuy - cmydenm mazucmpamypo;
3qy2yH03 Jlenuc Banepvesuy - cmyoenm masucmpamypbl,

Kagedpa nosicaproll u asapuiino-cnacamenbHol MmexHuKu,
Gaxynemem naamuwix 06pA308aAMENbHBIX YCILY2,

Boponescckuii unemumym — ghunuan
Dedepanvroe 2ocyoapcmeennoe b100xcemHoe 00pa3oeamenbHoe yupexcoeHue
8bICULE2O NPOPECCUOHANLHO20 00PA308AHUS
Usanosckas noscapro-cnacamenvrnas axademus I'TIC MYC Poccuu,

2. Boponeoc

Annomayusn: 6 COBPEMEHHbIX YCIOBUSX NPU 0OeCnedeHuU NOJNCAPHOU 6e30nacHOCmU HA
00beKmax 3auumosl peulaemcs MHO2006pasue 3aday, KOmopoe, 6 KOHEUHOM umoeze,
npueooum K COKpAWEHUI0 6peMeHU, HeoOX00uUMO020 Olisi BbINOJHEHUS MPYOOeMKUX
pacuemos. B cmamve ananusupyromes umerowuecs npooiemvl NpAKMUKU GbINOIHEHUS.
MPYOOeMKUX pacyemos 8 001acmu NOAICaApHOU Oe30NACHOCU U Npedsazaromcs Nymu ux
paspewenus ¢ yuwemom OcHnog eocyoapcmeennou noaumuku P® 6 obracmu nooxcapmoii
be3onacrocmu.

Knrwouesvie cnoga: mnogwviii memoO pabomvli, nodxcapHas —6e30nacHOCMb,  OCHOBbI
20CY0apCcmeeHHO NOJUMUKU, NPOSPAMMHDBIL KOMILEKC, HA030D, NPOPUIAKMUKA.

B wnavane 2018 roma Ilpesunentom P® Ilytunsim B.B. yrtBepkaeHsl OCHOBBI
rocynapcTBeHHO# momuTtuku Poccuiickoit deneparyu B 00IacTH MOXKApHOH 0€30TacCHOCTH
Ha niepuon 10 2030 roga [1].

IIpn mocraHOBKe 3amay, ONpENEICHWH [eJIel, NPHOPUTETHBIX HANPaBICHUH U
TEHJCHIMH Pa3BUTHA B JaHHOH 001acTH, a Takke MEpONPHUITHH, HEOOXOIMMBIX IS X
peanu3anuy, rIaBoi rocyrapcTsa oOpameHo BHUIMAaHNEe Ha HE0OXOIUMOCTb:

- (hopMHpOBaHUS HOBBIX MOAXOOB, COBEPLICHCTBOBAHUS (POPM M METOJIOB OpraHU3aIU
1 OCYIIECTBICHUS HAI30pPHON AEATEIEHOCTH B 00J1aCTH MOKapHOI 0€301MacHOCTH;

- pa3paboTku Mep, obOecneunBarOmKMX MOBbIMEHHE 3(dexTnBHOCTH (emepanbHOro
TOCyIapCTBEHHOTO MOKAaPHOTO HAA30Pa U BEIOMCTBEHHOTO ITOXKapHOTO HAA30Da;

- TIOBBIILIECHUS NPO(ECCHOHAIFHOIO YPOBHS JIOJDKHOCTHBIX JIHMI (pe/lepalIbHBIX OpPTaHOB
WCIIOJITHUTENIbHOM BJIACTH, OpPraHOB HCIIOJIHUTENIFHOM BiacTu cyObekToB Poccuiickoi
®denepanuyl ¥ NOJABEAOMCTBEHHBIX MM TOCYAapPCTBEHHBIX YUPEXKJICHUH, YIOIHOMOYEHHBIX
Ha ocylIecTBIICHHE (peiepaIbHOro Tocy1apCTBEHHOTO MOXKapHOTO HAll30Pa;

- aJbHEHNIIEro pa3BUTHA U BHEAPEHHs OPraHU3allMOHHBIX, TEXHUYECKUX U APYTUX MED,
HaIpaBJIeHHbBIX Ha IPOPUIAKTHKY MOXKAPOB.

HcnonHeHne TEPEeYUCICHHBIX MEPONPUITHA OyIeT CrocoOCTBOBaTh pealu3aluu
MPUOPUTETHBIX HANPAaBICHUH IO OO0ECIEUYEeHHI0 KAueCTBEHHOTO IIOBBIIICHUS YPOBHS
3aIIUIICHHOCTH HACeJIeHNUS W OOBEKTOB 3aIIWTHI OT II0KAPOB; a TaKke 00eCIeUeHUI0
3¢ dekTuBHOrO (HYHKIMOHNPOBAHNUS U PA3BUTHS ITOKAPHOI OXPaHbI B 3HAYUTEIBHON MeEpe.
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JlomkHOCTHBIE NI, 00ECIeYHBaIOIIUE IT0KapHYI0 0€30I1aCHOCTh Ha OOBEKTaX 3alUThI
(KaK COTPYIHHMKHM HAJ30PHBIX OpPraHOB, TaK M pPYKOBOJWTEIN OOBEKTOB, a TaKkKe
OTBETCTBEHHBIC 32 IOKapHYI0 0€30IacHOCTb pabOTHHKH), B COBPEMEHHBIX YCIIOBHIX
penaloT MHorooOpasue 3ajad, KOTOpoe, B KOHEYHOM HUTOre, NMPHUBOAUT K COKPAIICHHIO
BpPEMEHH, HEOOXOAUMOMY JIJIsI BBIIIOJHEHHS TPYJOEMKHX PacyeToB.

B pesymbraTe HEeW30€)KHO CHIDKAeTCsS YPOBEHb MOXKApHOW 0e30macHOCTH O0BEeKTa
3aIUTHI U3-32 OTCYTCTBHA BPEMEHH JUISl KAUECTBEHHOTO BBITIOJHEHHS PacUETOB.

Takum 00pa3oM, HEOOXOIWMOCTh BHEAPCHHWS HOBBIX METONOB pPabOTHI B JaHHOH
obiacty, oOecreunBalOMuX MOBHIIEHNE 3()()EKTUBHOCTH, CHIKCHHE BPEMEHHBIX 3aTpaT
IPU TIOBBIIIEHUN KauecTBa, OOYCIIOBIEHA NMPAKTHYECKON CTOPOHOH, MPU 3TOM, HMEET IMOJ
co00l 3aKOHOJATENHHYI0 OCHOBY M IIOJIHOCTBIO COTJIACYETCS C MPOBOIUMON MOJHTHKOM
rocyAapcTBa 1o pe)oOpMHUPOBAHUIO KOHTPOJIBHO-HAA30PHBIX opraHoB [2], [3].

B oroii cBs3M, BHeApEeHHE B INPAKTUYECKYIO IESATENBHOCTh JOJKHOCTHBIX JIHII,
ofecreynBarOIUX MOXApHYI0 0€30MacHOCTh Ha OOBEKTaX 3allUThl NPOrPaMMHBIX
KOMIUIEKCOB, HCIIOJb30BaHUE KOTOPBIX HE TpeOdyeT CHeUHaJbHBIX IO3HAHUH ¢
3HAYUTENBHBIX BPEMEHHBIX 3aTpar Ha oOyueHHe, MO3BOJMIO Obl PEIINTh LENbIH Pl
3a/1a4y: OT TOBBIILIEHUS NPO(GECCHOHAIBHOTO YPOBHS JOJDKHOCTHBIX JIUI JIFOOOTO paHra
0 obecreyeHHs] Ka4eCTBEHHOTO MOBBIMICHUS 3aIUIIEHHOCTH HAaceJIeHUS U O00BEKTOB
3aIIUTHI OT MOXKAPOB.
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CUCTEMBbI YITIPABJIEHUSA HASEMHBIM JIBUDKEHUEM
HA IIJIOINAIX MAHEBPUPOBAHUSA ADPOJIPOMA
CoxogoBa ML.A.

Coxonosa Mapus Anexcanoposna — mazucmpanm,
Kageopa asponopmos u asuanepesosok,
Canxm-Ilemepbypackuii 20cy0apCcmeeHtblil YHUGEPCUMen SPalCOAHCKOU aguayul,
2. Canxkm-Ilemepbype

Annomayusn: 6 0aHHOU cmamve paccMampudaroOmcs CUCMeMbl N0 YRPAGLEHUIO OBUNHCEHUEM
Ha a’poopome U KOHMPOJA 3a HuM, mpebosanus K xomopwim paspabomara |CAO.
Cucmemvl npedomepawjaiom cmonknogenus BC, mem camvim nogviuias bezonacHocms, u
VMEHLUAIOM HASPY3KY HA OUCNemuepo8 U NUIOmMOS8, meM CAMbIM YMeHbUAsA 6usHUe
yenoseuecko2o gpakmopa.

Kniouesvle cnosa: Oezonacnocms, unmezpayus cucmem, 8030yuinvle cyod, ouchemuep,
a’aponopmosas OesmenbHOCHb, IKOHOMUHECKAS! dPPEeKMUeHoCmb.

A-SMGCS - Advanced Surface Movement Guidance and Control System — cucrema,
npemnoxerHas |ICAO st ynpaBieHWs Ha3eMHBIM ABIDKEHHEM W KOHTPOJS 3a HUM.
JanHast cucrema co3jgaHa Uil yBENIHUYCHHs O€30MacHOCTH JABIKCHHS Ha IUIOIIAIN
MaHeBpupoBaHus BC 3a cueT yMeHBIIGHHS BIMSHHUS dYEIOBEUECKOTo (akTopa mpwu
OompIIoi 3arpyKeHHOCTH B a’pomnopTax [1].

BHenpenue 3T0if cucTeMBI IPEATIONaraeTcst HHTErpanuel y)Ke yCTaHOBICHHBIX CHCTEM B
0JTHO pabouee MecTo, HampuMmep, sl Aucrerdepa Boimky, i momydeHust Ha 1 MOHUTOpE
Bceil HeoOxomumoin uH(popManuu (OCHOBHOW M OMOJHHUTEIBHOH, KOTOPYHO OH MOXKET
BBI3BAaTh C IOMOLIBIO TaHeNu WHCTpyMeHTOB). Cuctema, coriacHo tpeboBanusivm ICAO
HMMEET 5 ypOBHEM.

1 u 2 ypoBHM YyXKe YCTaHOBJIEHHI BO BCEX adpomoprax, o0O0OpyJIOBaHHBIE
CBETOCHUTHAJIBHBIM OOOPYZOBaHHEM, M TIJle OCYIIeCTBIsIeTCAs paboTa IO OpraHU3aIUH
JBIDKEHUS. 3-H ypOBEHb BHEJApsieTCS TOTAA, KOTAa eCTh HeoOXOIMMOCTh MHTerpanuu. Ho
IpU 3TOM PaboTy 110 pEemICHNI0 KOH(IIMKTOB M HAa3HAUYEHHWIO MapIIPYTOB TAKXKe YaCTHIHO
BBITIOJTHSACT aucterdep Pynenns. Ho Ha TpeTbeM ypoBHE €cTh OTAEIbHBIE MOJCHCTEMBI
nH(OpManuK - HalpUMep, CHCTEMA, OTCICKUBAOIAass HECAaHKIMOHHMPOBAHHOE BTOPIKEHHE
Ha BIIII. 4 ypoBeHb - 3T0 paboTa B aBTOMaTHYECKOM pexkuMe. U ecTh 5 ypOBEHb CHCTEMBI
A-SMGCS, wucnonp3yercs B KaueCTBE JOMOJHUTEILHON OMIMU, B OCHOBHOM JUIsI TIHJIOTA
WM Uil BOAMTENEH, Y KOTOPBHIX ecTh OopToBble cuctembl. VHpopmanus 06 ydacTHHKaxX
JBIDKEHUS TI0 IUIOIIAIM MAaHEBPHPOBAaHUS IO 3alIUIICHHOMY paJnOKaHalIy MepenaeTcs
BOJIUTEINSIM TPAHCIOPTHBIX CPEICTB U OTOOpa)kaeTcsi HA MOHUTOPAxX B KaOMHAX (I 3TOTO
YCTaHaBJIMBAIOTCS JIOTIOJIHUTEIbHbIE MOHUTOPHI). [loce mocaaky MUIOT MOKET BUIECTh HE
TOJIBKO Ce0sI KaK y4aCTHHKA JBIDKEHUS, HO U APYTHX YIACTHUKOB JABIOKEHUS. [IpH CIIOKHBIX
METEOYCIOBUSIX - TyMaH, METellb, CHUIbHBIM JOXAb, NP BUIUMOCTH AK€ HA TPAHULE
JIOITyCTUMBIX MUHUMYMOB - MIJIOTY CIOXHO, a HHOTJa HEBO3MOXHO, YBUAETb BCE
npenaTcTBus Ha 1yTd pyienus u Ha BIIIl. Ho, umes na OGopry mnHpopmaimio ot A-
SMGCS, oH MOXET OpUEHTUPOBATHCS 10 MOHUTOPY - OTCJIEKUBATH U MapUIPyT PYIECHUS, U
nepeMelleHre ApPYruxX TPaHCHOPTHBIX cpeAcTB. IIpu 3ToM cucTeMa cama KOHTPONUPYET
MapuIpyT ¥ JBH)KEHHUE CY/IHA.

Hagurammonnoe obopynoBanue yxe paspadorano mist BC - Airbus, Boeing, a taxxke
JUTS HEKOTOPBIX OT€YECTBEHHBIX MOJIENIEl CaMOJIETOB.

BesonacHocTe — mepBoe AN AHHOM CHUCTEMBI, HO JKOHOMHYHOCTH OHA TOXeE
yanteiBaer.  Hampumep, A-SMGCS  dgerBeproro  ypoBHA C  TOYKH  3PEHHUS
sHeprocOepexenns. [lmg Toro, uro6st BC BeIpymmIO Ha TpeABAPUTEIBHBIA CTapT
JUCIETIEp PYIEHHUS IOJDKEH BKIIOYHTh BCE CBETOCHUTHAIBHOE OOOPYHOBAHHE, a TaKXKe
BeIyT paguooOMeH win HampasisiiorT Mamuny follow-me-car anst conposoxaenus BC no
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P/l v neppony. Ho 3a cuér naHHON CHCTEMBI MOXHO YMEHBIIHUThH OTPEOISIEMYIO MOIITHOCTD
Ha MOJCTAHLUU 33 CUET HCIIOJIb30BaHUS CHUCTEMBl aBTOMAaTHYECKON MapupyTusanuuu. Bo-
HEepPBbIX, Ha3HA4aeTcs MapuipyT A kKaxaoro BC umu TpaHCHOPTHOrO CpeAcTBa, BO-
BTOPBIX, MOCJIE TOTO, KaK TPAHCIOPT NMPOXOAUT OIpEENICHHbIE CEKTOPHI, 32 HUM cpa3y XKe
BBIKJIIOYAIOTCA BCE OTHU. B MTOre 3KOHOMMS 3JIEKTPOIHEPTHU 3a CUET CHCTEMBI CIICKEHUS.
Emé ogHnM BakKHBIM JOCTOMHCTBOM SIBIISIETCSA TO, YTO 3TO HE BBOJUT B 3a0IyXICHHE
JpYTHX Y4YaCTHHKOB JBIDKCHHs. Takke CHCTEMa IIO3BOJMT TIOBBICUTH IPOITYCKHYIO
CIIOCOOHOCTh ~ adpONOpPTa 332 CYET KAueCTBEHHOTO IUIAHWPOBAHHA W yNPaBICHUS
TPAHCHIOPTHOHM 0OCTaHOBKOIA.

CuctemMa COCTOMT W3 HAa3eMHOro M OOpPTOBOTO cerMeHTOB. HazemHas moncuctema
BKIIIOYAET JMCHETYEPCKUN IIEHTP M PaguoueHTp. boproBas moacucTeMa BKIIOYAET BCE
0OpPTOBBIE KOMIIEKCHI TPAHCIIOPTHBIX CPE/ICTB, PAOOTAIOIINX Ha TEPPUTOPUH a3POIIOPTa.

OtpnenpHas nmojacucteMa wiH dacth cucteMbl A-SMGCS - sTto BuOpoakyctuueckas
cucrema koutpoiis (BACK) [1]. eficTBre BUOPOAKyCTHYECKOI CHCTEMbl OCHOBAaHO Ha
perucTpanuyu aKyCTUYECKHUX BOJIH, PacCHpPOCTPAHSAIOIUXCS IO IMOBEPXHOCTH 3E€MJIU.
IToBepXHOCTHBIE aKyCTHUUYECKHE BOJIHBI PETHCTPUPYIOTCS C MOMOIIBIO paclpeaeeHHOTO
BUOPOAKyCTHYECKOTO JaTuyWKa, KOTODPHIH BBHINOJHEH Ha OCHOBE IIPOTSHKEHHOI'O
ONTHYECKOTO BOJIOKHA.

JlaHHast cuctema Mo3BOJIAET aBTOMAaTHYECKOE OOHAPY)KEHUE IBIKYIIUXCS 00BEKTOB
Ha BIIIl u P/, u3MmMepeHue KOOpAMHAT U NAapaMETPOB MABUXKEHHS JIBHXKYLIHUXCS
00BEKTOB, NMOCTPOCHHE TPACKTOPHM IBIDKEHUS OO0BEKTOB, pasieneHue BC mo Tumy:
PCaKTUBHBIH CaMOJIET, BUHTOBOH CaMOJET, TPAaHCIHOPTHOE CPEACTBA, (UKCHUPOBAHHE
Touek oTphiBa U kacaHus BC ua BIIII, uro oOjeryaer mjis JUCHETYCPOB pacuer
06e30macHBIX BPEMEHHBIX MHTEPBAJIOB, XpaHEHHE pE3yJNbTaTOB pabOThl CHUCTEMBHI.
I'maBHBIMH NpEeUMYIECTBAMHU SBJIAIOTCS MTOMEXO3aIIMIIEHHOCTh, OTCYTCTBHE BIMSHUS
MOTOJHBIX YCIOBUH, CKPBITHOCTh pPa3MeEIeHHUS.

JlanHBIE CcHCTEMBI O00€cCIeuHMBalOT OE30MIaCHOCTh TEpEeMEIIeHHl, MperoTBpamaeT
curyarun ctoikHoBeHuit BC ¢ gpyrumm BC, TpaHCIIOPTHBIMH CpeICTBAMH WM C
npenarcTBusiMu.  Ilpm arom  oOecneunBas — PeryJisipHOCTh M HKOHOMHYECKYIO
3¢ PEeKTUBHOCTS, a I TPaXkAaHCKOI aBHALMK ATO OCHOBOIIOJIATAIOIINE TTPUHIINTIBL.
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IKOHOMMNYECKHUE HAYKH

KOHTPOJIJIMUHI' KAYECTBA BHYTPEHHEI'O AYJIUTA
I'ermanosa K.C.

T'emmanoea Kcenus Cepeeesna — macucmpamnm,
Hanpaeienue: IKOHOMUKA,
Hucmumym mazucmpamypbl 4 acnupaHmypbol
Pazanckuii eocydapcmeennswiii paouomexuuieckuil ynueepcumem, 2. Pazane

AHHOmMayua: 6 cmamve NPoGOOUMCS AHAU3 OCHOBHLIX Yenell U 3a0ay KOHMPOLIUHd
6HYmpenHe20 ayouma.
Knrwouegvie cnosa: ayoum, enympennui ayoum, KOHMpOJLIuHe.

Ha coBpemeHHOM 3Tame pasBUTHSA ayOUTOPCKOHM IesTedpbHOCTH B Poccmm mpobiema
obecrieueHns1 KadecTBa ayAWTa sBIAETCS akTyasbHOH. CIOXHOCTH €€ peIeHUs
3aKIIOYacTCsl B CHeIU(pUKE NEATENbHOCTH I10 OKa3aHHWI0 AayAWTOPCKHX YCIyr. OTa
JeATEIIFHOCTh OCHOBBIBACTCS HAa HHTEIUIEKTYaJbHBIX CIIOCOOHOCTSIX JIMI[, KOTOPBIE HX
OKa3bIBAlOT - ayauToOpax. KauectBO ayauTa MOXHO YJIYy4YHIUTb 3a CUCT BHEAPCHUA
KOMIUIEKCAa MEpONpUATHH MO YOpaBlIeHUIO W ero obecredyeHuro. B cBs3u ¢ 3TUM, B
KOHTEKCTC CO3JaHHs MPCANOCBUIOK MOBBIMICHUA KaUuCCTBa ayJanTa, BOIPOCHI YIIPpABJICHUA U
oOecrieyeHNs KauecTBa ayAUTa B ayIUTOPCKOM OpraHU3allii, pacCCMOTPUM BO B3aMOCBSI3H.

KoHTponnuHr, opueHTUpOBaHHBIA Ha o0ecrieueHre KadecTBa ayAuTa, Ha MOH B3IUIA,
MOXHO TIPEJCTaBUTh KaK KOMIUIEKCHYIO CHCTEMY YIPaBIICHUS ayAUTOPCKOI OpraHu3anuei,
HaIlpaBJICHHYIO Ha JOCTHXCHHE PE3YyNbTaTOB B COOTBETCTBHHU C LIEISIMH IO 00ECHEUCHUIO
Ka4ecTBa, YTOOBI yJOBIETBOPUTH MOTPEOHOCTH BCEX 3aNHTEPECOBAHHBIX CTOPOH.

Cunraro, YTO OCHOBHAS LIeJIb KOHTPOJUIMHTa KAadecTBa ayJuTa - OPHEHTALMS CHCTEMBI
YIpaBIECHUSI ayAUTOPCKOW OpraHU3alnei Ha JOCTHKEHHE ITOCTaBJICHHBIX IIeJel, MOUCK U
BBISBJIGHHE Y3KHX MECT, WX aHaIM3 M KOPPEKTHPOBKA JEATEIbHOCTH ayIUTOPCKON
OpTaHU3aIMH IS TOTO, YTOOBI 3TH MPOOIEMBI HEe IEPEPOCIIN B KPU3HC.

KOHTpOJ'IJ'II/IHF Ka4yeCcTBa ayauTa OOJIXKCH BKIIOYAaTbh B ceos JBa OpraHu3allMOHHO U
(YHKIMOHAJIBHO CBSI3aHHBIX MEXIy co0ol ypoBHs. Ha mepBoM ypoBHE paccMaTpUBArOTCs
BOIIPOCHI, OXBATbIBAOIIUE BCHO ACATCILHOCTDH ayI[HTOpCKOﬁ opraHu3anuvv, Ha BTOPOM -
BOIIPOCHI BHITTOJIHEHHUS KOHKPETHBIX ayTUTOPCKUX MPOEKTOB (3aAaHuil).

KoHTpoinuHr kadecTBa ayauTa Ha IIEPBOM YpPOBHE MPEAINONaraeT KOMIUIEKC
MEPOTIPUATHH T10 CJIETYIONINM HAPaBJICHHUSM:

- KaJIpoBast OJUTHKA ayJUTOPCKOI opraHu3anuu (HaOOp COTPYIHUKOB, MOBBILICHHUE
UX KBaIM(QUKALWK, OOMEH ONBITOM, CTaKHPOBKH, OpraHW3alus KypaTopcTBa
ACCUCTEHTaM ayJuTOpa);

- METO/IMYECKOe OOecreueHne ayIuTOPCKON JesITeIbHOCTH (Haludhe BHYTPEHHHUX
CTaH/IapPTOB ayJUTOPCKOM NESATENbHOCTH, AOCTYIl K NEPUOAMIECKUM H3JaHUSAM, CIPAaBOYHO-
MHPOPMAIMOHHBIM CHCTEMaM, CIIEIIHAILHON TUTepaType);

- TeXHUYeCKoe oOecreueHne ayauTOPCKOM NesTeTbHOCTH (HaJWdhe IepCOHAIBHBIX
KOMITBIOTEPOB €  MPOTpaMMHBIM  oOecriedeHHeM 10  (OPMHUPOBAHHIO  pabodeid
JIOKYMEHTAIINH, IPaBOBBIMH CIIPABOYHO-HH(POPMAITMOHHBIMH 0a3aMu).

Ha BTOpoM ypoBHE KOHTPOJUIMHI KadecTBa ayguTa MPEANoJiaraeT KOMIUIEKC
MEPOTIPUSTHH T10 CJIETYIONIMM HAalPaBJICHUSM:

- hopmupoBaHne pabouyMx TPYNI ayJUTOPOB M paclpeleieHHe ayauTopoB, B
COOTBETCTBHHM C MX OIBITOM M KBaJlH(HKAIMEH, 110 y4acTKaM IPOBEPKU ISl BBHITOJIHEHUS
AyAMTOPCKUX 3a/1aHUH;

- obecrieueHne TeKyled NPOBEPKH JCHCTBHIA acCHCTEHTOB ayJauTOpa M ayJUTOPOB
pykoBoauTesaeM paboyeil Tpymbl;
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- HAIM4Yhe BHYTPEHHHMX CTaHJApTOB, PEIIaMEHTUPYIOUIUX MOPSAOK HCHOIHEHUS
KOHKPETHBIX 3aJau B XOJI€ ay/AUTa;

- OTCJIC)KUBAHHWE CPOKOB BBINIOJIHEHMSI ayAMTOPCKUX 3aJaHuil M KauyecTBa paboueit
JIOKYMEHTAIIH;

- IPOBEAICHUE KOHTPOJIbHBIX MEPONPUATHH B IPOLIECCE BCETO ayauTa.

KoHTpommuHr KadecTBa ayauTa, SBISIACH CHCTEMOH KOMIUIEKCHOTO — yIIPaBJICHUS
ayIUTOPCKOM OpraHHU3alyell, CHHTE3UPYET, CBSI3BIBACT BOSANHO, HHTETPHPYET M KOOPAUHHUPYET
OCHOBHbBIE (DYHKIMM 3KOHOMHYECKOTO YIPABICHUSA, OOecrieunBas TEM CaMbIM IIETIOCTHBIA
B3I Ha JIEATENBHOCTh ayIUTOPCKOM OpraHM3aliy B TPOIIIOM, HACTOSIIEM M OyIyIIeM.
[Tostomy opraHm3anmoHHast paboTa MO YIPABICHUIO KAYECTBOM B ayJUTOPCKOW OpraHU3aIlN
OyZeT 3aKI0YaThCsl B BBINOJHEHUH BCET0 KOMIUIEKCA PabOT, CBSI3aHHBIX ¢ MH(POPMAIMOHHBIM
obecrieueHHeM, IUIAHMPOBAHHEM, YY€TOM, aHaJIM30M, OpraHu3alledl  ONepaTUBHOTO
YIIpaBIEHUS,, MOHUTOPUHIOM U KOHTPOJIEM €€ AeSTelbHOCTH. KOHTPOIIMHT KauecTBa ayauTa
pelaeT 3a1a4y opranusaiyy 3QQEeKTHBHOM CUCTEMBI Ka4ecTBa ay/InTa.

Henpto opranmzauuu v (yHKIMOHHPOBAHUS B ayJWTOPCKOW OpraHM3allMi CHCTEMBI
KOHTPOJSI KadecTBa ayAWTa SBISIETCS CBOCBPEMEHHOEC BBIABICHHE U YCTpaHEHHUE
OTKJIOHCHHH, omuOoK u HedpdeKTUBHOCTH B padOTe M CO3MaHUS T'apaHTUPOBAHHOTO
KayecTBa ayAnTa - OOecledyeHHs pPa3yMHOW YBEPEHHOCTH B TOM, 4YTO ayIJUTOpCKas
JEATEIBHOCTE OCYHIECTBIISICTCS C COOJIONCHWEM HOPMAaTHBHO - TIPaBOBBIX aKTOB
Poccuiickoit deneparyn, mpodeccHOHATBHBIX CTaHJAPTOB ayAWTa, HOPM ayTUTOPCKOM
STHKH ¥ B COOTBETCTBHU C OXXHJAHUSIMH OCHOBHBIX T'PYIII ITOJIb30BaTenei. BmecTe cucteMsl
obecrieueHNsT ¥ KOHTPOJSI KadeCTBAa MPEACTABILIIOT PealH3aldio KOHTPOJUIMHTA KadecTBa
ayoura B ayJWTOPCKOM OpraHu3allMd U  CBS3BIBAIOT BOCAWHO, HWHTETPUPYIOT H
KOOPJMHUPYIOT OCHOBHBIE (DYHKIIMM 3KOHOMHYECKOTO YIPaBJICHHS, TEM CAMBIM MEPEBOASAT
YIPAaBJIEHUE aYJUTOPCKOM OpraHu3alueil Ha KaUeCTBEHHO HOBBIM YPOBEHb.

OYHKIUN KOHTPOJUIMHTA B ayIUTOPCKON OPTaHU3aI[MM OCYIIECTBISIOT KOHTPOJUIEPHI.
KoHTpossmep oTBeuaeT 3a MNpaBHIBHOCTh HCIIONB30BAaHUS METOAOB M HMHCTPYMEHTOB
IUTAHUPOBAHUSA, KOHTPOJIS, aHAIM3a M NPHUHIATHSA PEIICHWH, a TakXkKe 3a MPO3PadHOCTh H
HarJIAHOCTD MPEICTAaBIICHUS PE3YIIbTaTOB.

Ot xoHTpoJutepa TpeOyloTcsi mpodeccnoHaNbHbIE 3HAHWS W HABBIKH, ITO3BOJISIOIINE
peann3oBaTh WHGOPMALMOHHO-aHATUTHYECKHE (QYHKIMHM B ayJUTOPCKOM OpraHH3allvy.
Ero 3apmaua mpenocTaBisiTh HYXXHYIO HH(GOpPMAlHMI0 B HYKHOE BpeMs, B JIOCTATOYHOM
o0ObeMe, B HYKHOM MecTe M TpeOyemoro kadectBa. KoHTposiep - 3TO BHYTPEHHHH
KOHCYJIBTAHT II0 BOMpocaM oOecredeHus KadecTBa, OpraHW3aluH, YIpaBJICHUS W
KOOPJIMHALIMU AJI PYKOBOAMUTEIIS.

Takim 00pa3oM, MOKHO C/ieNiaTh BBIBOJ, YTO KOHTPOJUIMHI KaueCTBa ayAnuTa 00ecreyrnBaeT
LETIOCTHBIM B3IV Ha JEATENbHOCTh ayIUTOPCKOM OpTraHW3aldk B TPOILIOM, HACTOSILIEM,
OyILyImieM M KOMIUIEKCHBIN MOAXO0JI K BBISIBICHUIO M YCTPAHEHHIO BOSHUKAIOUIUX Mpo0sieM. 310
YIIpaBIEHYECKUH CHCTEMHO-OPHEHTHPOBAHHBIN KOHTPOJUIMHT, OCYIIECTBIIOMINI B3aHMOCBSI3b
yhpaBieHHs M OOecliedeHMsT KadecTBa ayauTa B ayJUTOPCKOW opraHms3amud. [Ipm sTom
obecrieyeHHe KadyecTBa ayJuTa OCYIIECTBIISIETCS Yepe3 MPOLECC YIpPaBIEHHS JESTEbHOCTBIO
ay/IUTOPCKOM OpraHM3allH, MO3TOMY CHUCTEMBI OOecIiedeHHs] KadecTBa M KOHTPOJIST KadecTBa
ayUra BXOJST B MHCTHTYIMOHAIBHBIA MEXaHM3M OOECIICUeHHs KauecTBa ay/iuTa Ha YpOBHE
ayJAUTOPCKOI OpraHu3aIuH.
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BHYTPEHHWI U BHEIIIHUM AYJIUT.
OBILUE MPU3HAKHU U PA3JINYUAS
T'ermanosa K.C.

T'emmanosa Kcenus Cepeeesna — mazucmpanm,
Hanpaenenue: IKOHOMUKA,
HUnemumym mazucmpamypul u acnupanmypol
Pszanckuii 2ocydapcemeennvlil paduomexnuueckuil ynueepcumem, 2. Pazanb

Annomayun: 6 cmamoe NPOGOOUMCS CPAGHUMENbHAS XAPAKMEPUCTIUKA BHYMPEHHEe20 U
BHewHe20 ayouma.
Knrwouegvie cnosa: ayoum, anympennui, GHeuwtHUull, KOHMPO.ib.

BBenenue.

B mnocnennue roxel B PoccuM mOmydMsa IMMPOKOE paclpoCTpaHEHHE ayauT Kak
HE3aBUCHMBIA (DMHAHCOBBI KOHTPOJIb, OCYLIECTBIISIEMBI B ILEJISIX YCTAHOBJICHUS
JIOCTOBEPHOCTH OyXranTepckoit ((pUHAHCOBOW) OTYETHOCTH, a TAKKE OKA3aHUS HHBIX
ayIUTOPCKHUX YCIYT IO TOCTAaHOBKE M BEACHUIO OyXTalITepPCKOrO ydeTa, COCTABIICHHIO
JieKyiapaidii 0 J0X0/aX, KOHCYJBTHPOBaHMIO B BONpOcax ()MHAHCOBOTO, HAJOTOBOTO,
0aHKOBCKOTO M HHOTO XO3SMCTBEHHOTO 3aKOHOAATENbCTBA. B TakoM KadecTBe ayauT
CIIY’)KUT HHTEpECcaM He TOJILKO COOCTBEHHHUKOB, HO M TOCYAapCTBa.

ITo mepe pa3BuTHs ayanuTa, pocta NMpPo(ecCHOHaTN3Ma ayJTUTOPOB U HAKOIUICHHUS HMH
ombITa paboTHl WAECT HapalldBaHHE AyAUTOPCKUX YCIYT M HE TOJBKO IO HAJOTOBBEIM W
IOPUIUYECKAM BONpPOCaM, HO W TII0 BOMpOCaM, KAacaloMmMMCs BBIpa0OTKH Oolee
3(h(HEeKTUBHBIX CUCTEM YIIPABICHHUS U XO3SIIICTBOBAHMS.

C ToukH 3pCHUA KJ'IaCCI/I(I)I/IKaHI/IOHHI)IX MPpU3HAKOB pPa3iM4yar0T CICAYIONIUE BUIBL
aynuTra: BHEIIHUN M BHYTpeHHMH. Iloj BHENIHMM ayJUTOM IIOHMMAE€TCs KOHTPOIb,
OCyHlCCTBHHGMBIﬁ HE3aBUCHUMbIMHN CIICATM3UPOBAHHBIMHU Opranmn3anusaMu —
ayIUTOPCKUMHA (PUPMaMH ¥ WHAWUBUAYAIBHBIMU ayJAUTOpaMd B OOJAcTH COOIIOACHHUS
JICHCTBYIOIIETO 3aKOHOAATENbCTBA. BHYTpEeHHHI ayIuT, €ro Leb - OneHKa Y3pPEeKTUBHOCTH
(hyHKIIMOHMPOBAHUS CHUCTEMBI ympaBiieHHs mpeanpustieM. OHa TOCTHUTAeTCs B Iporecce
KOHTPOJISI CO CTOPOHBI CHENHMAIBLHOIO OpraHa, CO37aBacMOro Ha MpPEANpUATHU (CIyKObI
BHYTPCHHETO ay/NTA).

Ha wmoit B3risin, B HacTosIee BpeMs MpobieMa yCTaHOBJIEHHS YPOBHS CYIIECTBEHHOCTH
MPY TUIAHUPOBAHUH ayIUTOPCKON MPOBEPKH MPHOOpeEia 0Co0YI0 aKTyaabHOCTb.

Tor ¢akr, Yro HEOOXOIUMOCTh aymuTa B psJe CIy4aeB YCTAaHOBJICHA aKTaMU
3aKOHOJATEIbCTBA, a HE KEIAHHEM PYKOBOIMTEICH JKOHOMHYECKHX CYOBEKTOB, HMEET
CBOU TIPUYMHBI U ONPECIACICHHBIC TOCICACTBUA KaK A ayaIUTOPOB, MPOBOAANIUX ayIUT,
00s13aTENBHBIH 1A DdKOHOMHUYECKHUX Cy6’beKTOB, TaK U AJ1s1 9TUX DKOHOMHUYECCKUX Cy6'beKTOB.

TakuMm oOpa3zoM, ayauT mpuoOpeTaeT Bce OoJbIiee 3HAYCHUE IS PEIICHUS
HACYIIHBIX MPOOJIeM NpPHUBICYEHUS HWHBECTHUINH, YKpeIUIeHHS (UHAHCOB M MOJbEeMa
SKOHOMHUKH CTPaHBI.
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BHyTpeHHuii ayiUT 1 BHENIHUH ayAUT: 001He IPU3HAKU U OTJIHYHSA.

B IlpaBunax (cTangaprax) ayJUTOpcKoil nestenbHocTH Poccuiickoit denepanuu naercs
clelyroliee OnpeieNeHHe:

BHyTpeHHu#l ayauT - KOHTpPOJIbHAas JEATENbHOCTh, OCYIIECTBIsSEeMas BHYTPU
ayAMpyeMoro JHWIa ero NOApa3/eliecHHeM - CIy)XO00H BHyTpeHHero ayaura. OyHKIuM
CITy’kKOBI BHYTPEHHETO ayIWTa BKIIOYAIOT MOHHTOPHHT aJCKBATHOCTH U 3(PPEKTUBHOCTH
CHCTEMBI BHYTPEHHETO KOHTpOJIi. BHYTpeHHMI aynuT - OfMH W3 CIIOCOOOB KOHTPOIS 32
3((HeKTUBHOCTHIO EATETHLHOCTH 3BEHBEB CTPYKTYPHI IKOHOMHYECKOTO CYOBEKTA.

[IpoBeneHne BHYTPEHHETrO ayaWTa MMEET Al PYKOBOJCTBA M (WJIM) COOCTBEHHHKOB
9KOHOMHYECKOTO CyObheKTa HH(GOPMAIIMOHHOE M KOHCYJIbTAIOHHOE 3HAYCHUE, MTOCKOJIBKY
NPU3BAaHO COACHCTBOBATh ONTHMH3AIUHU JESITEINHHOCTH SKOHOMUYECKOTO CYOBEKTa H
BBITIOJTHEHHIO 00SI3aHHOCTEH €ro PyKOBOZCTBA.

[ToTpeOHOCTH BO BHYTPEHHEM ayAWTE BO3HUKAET HA KPYIMHBIX MPEANPUSTHSIX B CBS3HU C
T€M, 4TO BBICIIEE PYKOBOJCTBO HE 3aHMMAETCS MOBCEIHEBHBIM KOHTPOJIEM JESITEIbHOCTU
OpraHM3allMl U HM3IIUX YNPaBICHUYECKUX CTPYKTyp. BHyTpeHHuil aynut naet
udopmanuio 00 OSTOH JEATENPHOCTM M TOATBEPXKJIAET JOCTOBEPHOCTH OTYETOB
MeHeKepoB. BHyTpeHHHMH ayauT HeoOXOIUM TJaBHBIM 00pa3oM Uil MpeOoTBpAICHUS
MOTEPH PECYPCOB M OCYIIECTBICHHUSI HECOOXOANMBIX U3MECHECHUH BHYTPH IPEIIPHUITHS.

Hapsiny ¢ BHYTpeHHHM ayIUTOM IIMPOKOE PaclpoCTpaHEHHUE MOMYIHI BHEIIHUHA ayIuT,
MPOBOANMBIA OTIECIBHBIMH ayAUTOPCKUMH (HUPMaMHU M OCYIIECTBISIOMNN TPOBEPKU
CTOpPOHHHX oOpraHusanuii. BHemHme aynuTopel He pabOTalOT B OpraHU3alMN MM
NPEANPUSATHH, KOTOPBIE MOBEPraloTCs ayAnuTy, HE JOJDKHBI UMETh POJCTBCHHBIX CBSI3CH C
MPEJCTaBUTENIMU €€ PYKOBOJCTBA, HE YYaCTBYIOT B €€ XO3SIICTBEHHON AEATEIbHOCTH.
OCHOBHOI1 00513aHHOCTBIO BHELIHUX ayJUTOPOB SIBJISIETCS OLIEHKA PEryJisipHON (hPMHAHCOBOM
JIeSITebHOCTH TpeanpusATHs. B Xoxe NpoBepku OLIEHUBAeTCA CUCTEMa BHYTPEHHETO
koHTpoisL. [lo pe3ynpTaTaM HpoBepKH KOHTPOJIBHBIX CHCTEM BHELIHHE ayJUTOPHI BBIIAIOT
PYKOBOJICTBY HPEANPHATHS OTYEThl, B KOTOPHIX YKa3bIBAIOTCS cJaOble CTOPOHBI ITHX
cucteM. OHH [alOT KaueCTBEHHYIO OLIEHKY AEATEIBHOCTH NPENNpPUATHS, SJKOHOMUYIHOCTH,
3G EeKTUBHOCTH, pE3YINbTAaTUBHOCTH WX paboThl. BHemHmit ayanT Moxer ObITh
J0OPOBOJILHBIM (T10 KETAHUIO NMPEANPUATHH-KINEHTOB) U 0053aTENbHBIM (B COOTBETCTBHH C
3aKOHOJATeNbHBIMK akTaMu). OO0s3aTeNbHBIM ayAUT MOXET OBITh OPraHH30BaH TAKXKE IO
PELICHUIO Cy/ia WK CIIEJCTBEHHBIX OPTAHOB.

BHyTpeHHHI ayauT MO COJEpP)KAaHWIO M METOJaM IPOBEACHHS MMEET MHOTO OOIIero ¢
BHEITHAM ayIWTOM W B 3HAYUTEJIFHON Mepe sBisieTcss MH(GOPMALMOHHOW 0a3oif uis
nocienHero. Ilpu [MOMKHOM OpraHM3alMil BHYTPEHHEro ayaWTa Ha MPeINpUsTHH
CYILECTBEHHO COKpAIAIOTCs 00bEM U COJEpXKAaHHE BHEIIHEro ayauTa, NPOBOJUMOIO B
MPEIYCMOTPEHHBIX 3aKOHOATEIECTBOM CIydasX.

Mexay BHYTPEHHMM M BHEIIHHM ayJUTOPOM MMEIOTCS M CYIIEeCTBEHHbIE pasnuuuns. Ha
MOW B3TJISIZ, 3TO, MNPEXIE BCErO, pa3IMdMsi B YPOBHIX He3aBUCHMOCTH. Oprassl
BHYTPEHHETO ay/ANTa CO3AAI0TCSA Ha CaMOM MIPEATIPHUSTHH, TOTIHHSIIOTCS €TO0 PYKOBOJACTBY U
HaXOJATCs MOJIHOCTBIO HA €r0 COAEPIKAHUH.

B cBs3u ¢ aTUM He3aBHCUMas AEATENBHOCTh OPTaHOB BHYTPEHHETO ayIUTa BO3MOXKHA,
KaKk MpaBHUJIO, TOJBKO B OTHOLIEHMHM CTPYKTYPHBIX MOApa3AeICHUNA MpeAnpHsTus,
JIeSITEIbHOCTh KOTOPBIX MOJBEpraercs: mpoBepke. UTO KacaeTcsi OpraHOB BHEIIHETO ayJuTa,
TO OHM TIOJHOCTBIO KaK MaTepualbHO, TaK U OPraHU3allUOHHO HE3aBUCHMBI OT
ayIUTOPCKOTO MPEINPUATHS U OCYIIECTBISIIOT CBOIO JIEITEIFHOCTH Ha IOTOBOPHOM OCHOBE.

Paznuuns Mexay BHYTPEHHHM M BHEUTHHM ayJUTOM BBITEKAIOT TAaK)KE M3 OCHOBHBIX
3a/a4 ¥ U3 BPEMEHHU BBINMOJHEHUs paboTel. Eciim ocHOBHOH 3amaueil BHyTpEHHEro ayauTa
SBISCTCA TOATOTOBKAa HH(POPMALMOHHBIX MaTepHalioB O (UHAHCOBO-IKOHOMHYECKOM
COCTOSIHUHM JTAHHOTO MPEANPHUATHS A PYKOBOJCTBA, TO TJIaBHAS 3ajJada BHEIIHETO ayJIuTa
MOATOTOBKA  COOTBETCTBYIOLIECTO  3aKIIOYCHMS U1  BHENIHMX  3aMHTEPECOBAHHBIX
MOJIb30BATENICH aKIMOHEPOB, WHBECTOPOB, HAJOTOBOH CIIykObl, OaHKOB, MapTHEPOB IO
Ou3Hecy, OpraHoB BJIAacTH. DBHYTpeHHMI ayIuT, SBISETCS COCTaBHOM  4acThIO
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BHYTPUXO3SIHCTBEHHOTO KOHTPOJISI Ha MPEINPHATHH, OCYLIECTBISIETCS HENPEPBIBHO.
[leprnoan4HOCTH BHEITHETO ay/ANTa, KaKk MPaBUIIO, - OJMH pa3 B I'OJ.

3akao4eHue.

[lo crmoBamM M3BECTHOTO aMEPUKAHCKOTO CIEHHAINCTa B O0JACTH TEOPHHM M NPAKTHKH
ayaura npo¢. J[x. Pobeprcona, aynur sBiseTcs esTENbHOCTBIO, HANpaBiIEHHOH Ha
YMEHBIIICHNE MPEANPUHIMATEIbCKOr0 pucka. OH CUHMTaeT, 4YTO ayguT CIOCOOCTBYET
YMEHBIICHNIO A0 IPHEMIIEMOTO YPOBHS HHGOPMAIIMOHHOTO PHCKA OIS II0JIB30BaTENCH
(hMHAHCOBBIX OTYETOB.

[ToTpeburenn aymIuTOPCKUX YCIYr TPaIWIMOHHO IENATCS Ha ABe Karteropuu. K
NEPBOH OTHOCATCS OMNBITHBIE M CEPbE3HBIC KOMIIAHWM W MPEANPHUITHA, KOTOpHIC
OTIPEZEISAIOTCS ¢ BBIOOPOM CBOEr0 ayAMTOpa 3a0IaroBpeMEHHO, IPOBOAAT KOHKYPC HIIN
MPEeIIOYNTAIOT TOJYYUTh PEKOMEHJALMUI0 OT KoJuler mo OusHecy. [pyras kateropus
noTpeduTesei ayJUTOPCKUX YCIYT MCIOIb3yeT TaK Ha3blBaeMbli (hOpMabHBIN MOIXO,
Korza BBIOOp ayAnuTOpa ONpEIelNseTcss He ero MMEHEM, PEKOMEHIAIUSIMHU WU J0JIeH
pBIHKA, a CpaBHUTEIBHO HEBBICOKOW HeHoN yciyr. KadecTBo Takoro ayamra, Kak
MOKa3bpIBaeT MpaKTHKa, MPsIMO IMPOMOPIHOHAIBHO 3aTpaTaM ayAHpyeMOH opraHU3aIuH
Ha ero NnpoBeJCHUE.

B Poccum mnmanka TpeOoBaHMH K KadecTBY IIPEAOCTaBICHHS ayJUTOPCKUX YCIyT
nogHuMetcs. Ha 3To HareneHsl Mephl IO BHEAPEHUIO MEXIyHAPOIHBIX CTaHJAPTOB AyIUTa,
BBICOKHX HOPM NIPO(eCCHOHAIBHOM 3THKH, BO3pacTaHUE TPEOOBAHUH K MOJATOTOBKE KaJpOB
Y POJI KOHTPOJIS KauecTBa. TO €CTh POCCHHCKUH ayANUT pa3BUBACTCS, KPEIHYT €T0 TO3UIIHN
B oOmecTtBe, mpodeccus NpUOMIDKAeTCS K MHPOBBIM  JTalOHAM, TEHACHIUS
COBEpILEHCTBOBaHUS HeoOpaTHMa.
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OBECNIEYEHUE UTH®OPMAIIMOHHOM FE30IMACHOCTH
NPEAITPUATUA
TpyHnoBa A.B.
Tpynosea Anna Braoumuposna - cmyoenm,
Kagedpa mamemamuku u UHGOPMaAmuKy, Gaxyromem 3KOHOMUKYU U PUHAHCOS,
Cubupckuii Hncmumym ynpasnenus - gunuan

Poccuiickasn akademusi HAPOOHO20 XO3AUCMBA U 20CYOAPCMEEHHOU CIYHCObL
npu Ilpezudenme Poccutickoti @edepayuu, e. Hosocubupck

Annomayua: 6 OawHOU cmamve paAcCMAmMpU8Aemcs AKMYATbHAS HA OAHHbLL MOMEHM
npobiema  3awumvl  UHGOpMAYUU  HA  NPEONPUAMUAX,  NOCKOALKY  OOCMYn K
KOHQUOCHYUATLHOU UHGOPpMAYUY U ee USMEHEeHUe MO2YI HAHeCMU CYWeCMEeHH bl YPOH
QuHancosomy nonodcenuro Komnanuy. OmMmeuaromcs pasiuyHvle NPUYUHbL HAPYWIEeHUA
ungpopmayuonnoti bezonacnocmu 6 opeanusayuu. A makxdce asMoOpvl YKA3LIEAIOM HA
Cnoco0bl Ux NPedomepaileHus.

Kniouegvie cnosa: ungopmayuonnas Oesonachocmv  HA  NPeONpuUAmMUU,  YePO3bl,
HeCanKyuoOHUpOSaHHblll OOCMYN, pe3epeuposanue, 3awuma uHGopmayuu.

OnHOM M3 caMBIX HACYIIHBIX NMPOOJIEeM MH(POPMAIMOHHOTO OOLIECTBA SBJISETCS 3alluTa
nH(OpMaLUK, TOCKOIBKY BCEBO3MOKHBIE IaHHBIE, 0OpaOaThiBaeMble W HaKaIUIMBacMBbIC
BBIUHMCIINTEIIPHON TEXHHWKOH, CTalW B TOCIEIHEE BpPEMs OMPENeNATh HaIpaBICHHUE
JEITEIIFHOCTH ¥ MHOTHE JIPyTHE ACTIEKTHl )KU3HH COBPEMEHHOTO COLUAIBHOTO OPTaHH3Ma.
C mnoMompI0 HE3aKOHHOTO BIAJCHHS HWH(OpMAanHed MOXHO OCYIIECTBISATh CaMble
pa3nu4yHbIC TMPOTHBONPABHBIC MAESHHSA, HAIPUMEp, IPOM3BOANTH HE3aKOHHBIH 000pOT
(DPMHAHCOBBIX CPEJCTB, MOJIYYaTh AOCTYIN K CEKPETHOW KOMMeEpYecKoW MH(pOpMaluy U T.1.
Crenyer OTMETHTh, 4YTO KOH(HICHUUaNbHAS WHPOpMAIHUs MPEACTABISET OTPOMHBIN
MHTEpeC Uil KOHKypUpYomKX (GupM. IMEHHO OHa CTaHOBUTCS NPUYUHON IMOCSATATEIHCTB
CO CTOPOHBI 3JIOYMBIIIJICHHUKOB.

Muorue mnpobieMbl HHGOPMAIMOHHON OE€30MaCHOCTH CBS3aHbl C HEJOOLEHKOM
BXHOCTH TaKO#M yrpo3bl, Kak KOH(HICHIIMAILHOCTh HH(pOpManuu. B pesynapraTe ms
HOPEeIIpPHUATHS 3TO MOXET O0O0epHYThCS OaHKpPOTCTBOM. Jlaxke eAMHMUYHBIN CiIydai
XaJIATHOCTH IIE€PCOHANA MPEANPHUATHS MOXET IPUHECTH €My MHOTOMMIUIMOHHBIE
yOBITKH, MOTEpI0 penmyTanuu (GUpMbl U JOBEpHs KIMEHTOB. UTOOBI 3TOro m30exarh,
CHEIMANUCTBl  CIYKOBI ~0€30MacHOCTH NPEJUPUATHS  HCIONB3YIOT  CHEIHalbHOE
obopynoBaHue, MPOU3BOAAIICE aHAN3 IIEKTPOMArHUTHBIX M3JIYYeHNH, IOTy4aeMBbIX BO
BpeMsi pabOTHI Ha KOMIIbIOTEPE.

TexHonorun obecredeHus: HHPOPMAITMOHHON OE30MaCHOCTH MOXKHO IOJPAa3/IeNUTh Ha
JIBE TPYMIIBI:

e 1-5 rpymnma - 3anuImaronye NporpaMMHBIE U allllapaTHBIE CPEACTBa JUII 00paboTKH 1
XpaHeHHs WH(POpPMAIWK OT OTKA30B, HAPYIIEHUH, CIIOCOOHBIX BO3HHKHYTh B PE3yJbTaTe
CIIyJaiiHOW OIMOKH;

e 2-g Tpynma - 3allMIIAIONIME TNPOrpaMMHBIE W ammapaTHble CpeacTBa 00pabOTKH
nH(OpMaLMK OT BCEBO3MOXKHBIX IPEIHAMEPEHHBIX YIPo3, KOTOPBIE 3apaHee INIaHUPYIOTCS
3JI0yMBIIITIEHHUKAMH.

[NonHoueHHoe obecrnieueHne HHPOPMAIMOHHOH 0€30MTaCHOCTH HA NPEANPHUATHH JIOJDKHO
OBITH CTAHIAPTH3MPOBAHO W HAXOJIUTHCS 0] IOJHBIM KOHTPOJEM KpYTJIOTOAMYHO, B
peambHOM BPEMEHH, B KpPYTJIOCYTOYHOM pexume. Ilpu 3ToM cucrema yduTHIBa€T BeECh
YKMU3HCHHBII OUKIT HH(pOpMaLIPIPI, Ha4yuHaA C MOMCHTA IIOABJICHHA W OO0 IIOJIHOTO €€
YHUYTOXEHHUS WU MTOTEPH 3HAYMMOCTH JJIS Ipeanpustus [1].

HemsiMu crcTemsl 3amUTsl HHGOPMAITIH TPEATPHUATHS SBISIOTCS:

ollpenoTBpamieHne yTeukd, XWINEHHS, yTPAThl, NCKaKCHUS, MOANCIKH WMH(popmanmu
BCJIC/ICTBHE €€ THPAXKHUPYEMOCTH;
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ollpenorBpamienne yrpo3 0e30MaCHOCTH JIMYHOCTH, TNPENIPHUATHS, OOIIECTBa,
rOCyAapcTBa BCIIEACTBHE pa3rilalleHus WIN HCKKEHHS MH)OpMAaLUH;

ollpenoTBpamienue  HECAaHKLIMOHMPOBAHHBIX  JEHCTBUH 1O  YHHYTOXKCHHIO,
MOJM(UKAINY, WCKaXCHUIO, KOMHMPOBAHWIO, OJIOKHPOBAHUIO HMH(POPMAIMU, YTO MOXKET
NPUBECTH K YMEHBLICHUIO €€ MOTeHIUaIbHOH 3 eKkTHBHOCTH;

ollpemorBpamenne  pasan4yHBIX  (OPM  HE3aKOHHOTO  BMEUIATENbCTBA B
MH()OpPMALMOHHBIE PECYPCHI 1 CHCTEMBbI IPEATIPUITHS;

oO0ecrieueHne TPABOBOW 3amUTHl WHPOPMAINH KaK OOBEKTa COOCTBEHHOCTH
(MCKITIOYEeHNE BOBMOXKHOCTH €€ HE3aKOHHOTO THPAKUPOBAHMUS);

o3ammMTa KOHCTHUTYIMOHHBIX IIpaB TpakAaH HA COXPAaHEHHWE JHYHOW TaWHBI H
KOH(UICHINAIFHOCTH TEPCOHANBHBIX JAHHBIX, HMEIONMXCA B HH()OPMAIMOHHBIX
cHcTeMax NpennpusIThi;

oCoxpaHeHHEe  KOH(PUACHIMANEHOCTH  JOKYMEHTUPOBaHHOW  uHpopmanuu B
COOTBETCTBMM C 3aKOHOJATENILCTBOM  (TpU(BI  CEKPETHOCTH, IIpaB JOCTyHna H
pacnpocTpaHeHus U T.4.) [2].

Crenyer 3aMeTUTh, YTO C LEJbIO 3aIUTHl HHPOPMAIMU KaXKABIH T0JIb30BaTENh 00513aH
3HATh U OCYILECTBIIATH CIEIYIOIINE MEPBI:

1) KOHTPONIMPOBATh JOCTYN KaK K MH(OPMALMH B KOMIIBIOTEPE, TaK M K MPHUKJIAJHBIM
nporpamMMmaM. Heo0XonuMo WMeTh TapaHTHHM TOTO, YTO TOJNBKO aBTOPH30BAHHBIC
TMIOJTE30BATENIN CMOTYT UMETh JIOCTYH K MH(OpMaLUK U NIPHI0KEHHSM;

2) mponenypsl aBTOpW3AIMU. AJMHHHCTPATOpy CIEAyeT pa3paboTaTh MHpOLEIypHI
aBTOPU3AINH, ONPENEIAIONINE, KTO U3 IOJb30BATENICH MOXKET MMETh AOCTYN K TeM HWIH
WHBIM TIPWIOKEHUSIM ¥ WHQOpMalUH, ¥ NPEAyCMOTPETh COOTBETCTBYIOIIUE MeEpHI IO
BHEJIPEHHIO B OPraHU3alMI0 TaKUX IIPOLETYD;

3) samuta (aiioB. Crenyer pa3paboTaTh MPOLEAYPHI MO OTPAHHUYCHHUIO TOCTYyMa K
¢aiinam: Ui ykasaHus THNa HHpOpMauuu, cojaepxaiieiics B ¢aitnax, u TpeOyemoro
YPOBH:A 0€30IaCHOCTH UCII0JIb30BaTh BHEIIHUE U BHYTPECHHHE MCTKH; OI'paHUYIMUBATh JOCTYII
B TE IOMEIIEHHs, B KOTOPBIX XPAHATCS apXWBbl, (Gaiiabpl ¥ OHOIMOTEKH JaHHBIX; JUIS
OTpaHWYEHUs A0ocTyna K (aiiiaM TOJBKO aBTOPM30BAHHBIX I0JIb30BATEIEH HMCIOJIB30BATH
OpTaHM3aI[IOHHBIE MEPHI U MPOTPaMMHO-AIIIAPATHBIE CPEACTBRA;

4) 3ammTa neNocTHOCTH MH(popManuu. Broanmyio nudopmanumio ciexyer nmoaseprarb
MpOBEpKaM Ha OIIMOKH, OHA JIOJDKHA OBITH aBTOPH30BAHHOM, 1MOJIHOI M TouHOH. TouHOCTH
nHpopManuK HEOOXOJMMO IIPOBEPATH C ITOMOIIBIO TPOIENYp CPaBHEHMS MOJIYYEHHBIX
pe3ysbTaToB 00pabOTKU C MPEAIIOIaraeMbIMH;

5) 3ammra cucTeMHbBIX mporpamm. [Ipu pa3paboTke mporpaMm Mephl 3aIlUTHI JTOJKHBI
BKJIIOYaTh B ceOsi MpOUeqypbl 10 BHECEHHIO M3MEHEHHH B NIpOrpamMMy, €€ NPHEMKH U
TECTUPOBAHHS 10 BBOJIA B IKCILIyaTalHIo;

6) craHoBleHHEe Mep  3amMTBl  Oojiee  aJCKBAaTHBIMA 33 CYET [PHBICUCHHS
CHeUAIM3UPOBAHHBIX OPraHU3aIHii;

7) paccMOTpeHHe  BOTIpOCa O  KOMMYHHKAMOHHOW  Oe3omacHocTd.  JlaHHBIE,
nepeiaBaeMble 110 He3alIUIIEHHBIM JIMHUSAM, MOTYT OBITh IlepexBaueHsl [1].

Ha rocymapcTBeHHOM YpOBHE IpaBOBasi 3alIWTa PETYIUPYETCsl T'OCYAapCTBEHHBIMH M
BEJIOMCTBCHHBIMH aKTaMu. B Hamel ctpane perynsitopamu sIBISIOTCS: KOHCTHTYILHS, 3aKOHBI
Poccuiickoit  denmepaiyyn, TpakTaHCKOE, aJAMHHHCTPATUBHOE M YIOJOBHOE  IIPaBO.
BenoMmcTBeHHBIE  HOpMATHBHBIE — aKThl — ONPENEISIOTCS — NPHKa3aMM, PYKOBOJICTBAMH,
TTOJIOKCHUAMHN U MHCTPYKIUAMU, KOTOPBIC U3TAI0TCA CaMUMU BEJIOMCTBaMU, OpTaHU3aAIlUAMHU, a
TaroKe IPEeANPHUATHAMH, IEHCTBYIOINMH B paMKaX ONpeIeTIeHHBIX CTPYKTYp [3].

B 3akiroyeHue cienyer OTMETUTh, YTO KOMIUIEKCHYIO 3alMTy OPraHu3alMid CEerojHs
OCYILIECTBIISIET 3HAYMTENIHOE KOJIMYECTBO CHELUATH3MPOBAHHBIX OXPAHHO-JETEKTHBHBIX
npeanpusaTuii U ciyx0 OezomacHocTH. OHM TPOBOIAT pa3iWYHbIE BHIAB paboT 1Mo
(u3nueckol, SKOHOMHUYECKOW © HWHGOPMANMOHHOW O€30MacHOCTH, TOCKOIBKY B
COBpPEMEHHOH OOCTaHOBKEe O€3 peIleHUs] 3THX BONPOCOB JIO0OW BHUJI AEATEIBHOCTH HE
CMOXeT ObITh 3 (HeKTHBHBIM 1 NPUOBIIBHEIM [1].
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IToxBeast utor BceMy BBIIIECKA3aHHOMY, XOUETCA 3aMETHUTh, UYTO 3aIIMIIATHCS OT BCErO
HEBO3MOXKHO, M3 BCEX BO3MOXKHBIX YIpO3 Ha MpPEANPUSTHH HYKHO BBIOpAaTh TO, 4YTO
HanOoyee CYIIECTBEHHO M BaXHO. A BbIOpaHHasT BEpHO cHUCTeMa OOECHEYECHHUS
nH(OPMALMOHHO 6€30ITaCHOCTH TOMOKET COXPAHUTH 3TO [4].
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I/IH(I)OPMAIII/IOHHI)IE TEXHOJOI'NMU U UX IPUMEHEHUE
B COBPEMEHHOU CUCTEME 3JIPABOOXPAHEHMUSA
JlankoBa A.K.

Jlankoea Apuna Koncmanmunosna — cmyoenm,
Kagedpa unpopmamuxy u MamemMamuxi, Gakyibmem IKOHOMUKU U PUHAHCOS,
Cubupckuii Hncmumym ynpasienus - uiuai
Poccuiickaa Axademus HAPOOHO20 XO3AUCMEA U 20CYOAPCMBEHHOU CLYHCObL
npu [lpesudenme Poccutickoti @edepayuu, 2. Hosocubupck

AHHOmauua: 8 pamkax OAHHOU CMAMbU PACCMOMPEHbL HEKOMOpble 3a0aiu U npooiemvl
6HeOpeHuss uH@opmayuonHvix mexuvonocui 6 meduyuny. Cozdanue u 6HeopeHue
UHPOPMAYUOHHBIX MEXHONO02UTE 00YCNIO0BAEHbI B03PACMAIOWUM 00bEMOM UHGoOpMayuu u
VCIO0JICHEHUeM npoyeccos ynpaesienus 6 30pasooxpanenuu. CogpemeHHble MeXHON02UU
co30aom 8ce HOBble BGO3MONCHOCMU 0Nl  MeOuyuHvl. AKMyarbHOCmMb  6HeOpeHUs.
COBDEMEHHBIX UHPOPMAYUOHHBIX MEXHON02UT 8 MEOUYUHY 3AKTIOUAEMCsl He MObKO 8 MOM,
YUMo 9MmMo 6bleOOUM 30PABOOXPAHEHUE HA HOGBLI YPOBEHb, 4 MAKICE 6 MOM, 4MmO MO
CYWecmeeHHO coKpaujaen 8pemst Ha 00Cmyn, ROUCK U 0OMeH ungopmayuer, a 6pemMs OUeHb
yacmo uepaem o4eHb 6OILULYIO POIlb.

Knrouesvie cnosa: 30pasooxpanenue, uHGOpMAYUOHHBIE MEXHONOSUU, ABMOMAMUIAYUI,
3a0auu.

BykBambHO HECKONBKO JIET Ha3aa 00 aBTOMATH3AIMU CUCTEMBI 3/IPaBOOXPAHEHUS! HUKTO HE
3agyMbIBaiCs. Bce MOKyMEHTBI, BKIIFOUast KapThbl, OIOJUIETEHH, PELENThl Ha JICKapCTBEHHBIC
Mpenaparsl, BBIMHUCHIBAIMCH BPYUHYIO Ha Oymare. DTO He TOJBKO CKa3bIBaJOCh Ha CKOPOCTH
paboTHI Bpauei U MeicecTep, HO U OKa3bIBAJIO BIMSHHC HA KAYECTBO OOCITY)KHBaHHS TAIIEHTOB
MEIUIIUHCKIM TIEPCOHAJIOM, BEJIO K HAJMYHIO BPadcOHBIX OIIMOOK M OOJNBIINM BPEMEHHBIM
3aTpaTaM Ha 3aIl0JIHCHHE HEOOXOMUMBIX JJOKYMEHTOB.

Beck mpornecc mHpOpMaTH3aAIMK 3IPABOOXPAHCHHS HAIPABICH HAa CO3JaHUC CIUHOTO
MEIHUIUTHCKOTO MH()OPMAIIIOHHOTO POCTPAHCTBA, MMO3BOJISIONICTO BpayaM OOMIATHCS APYT
C IpyroM, o0pamiaTeCs K apXuBaM M OHOIHOTEKaM METUIIMHCKUX 3HAHWA U TEXHOJOTHH, a
TakKe B3aWMOJEHCTBOBATh C (DYHKIMOHHUPYIOMIEH anmapaTrypodl HEMOCPEJACTBEHHO C
pabouero MecTa ¥ B pealbHOM BPEMEHH.
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Hcnonp3oBanre WHPOPMALMOHHBIX TEXHOJOTHMH B 3]PaBOOXPAaHEHWH HAIpPaBIICHO,
IpexJie BCEro, Ha PellICHHUE CIEAYIOINX 3a1a4:

e CO3JaHUe PIEKTPOHHON ouepeny, JIEKTPOHHAS 3aKCh K CIIELUAIUCTAM;

© MOHHUTOPUHT U YIPaBJICHUE KaueCTBOM MEJUIIMHCKON MOMOIIY;

® COKpAILlCHUE CPOKOB 00CIIeJOBAHHS 1 JICUEHHs TAllUCHTOB;

e co3maHMe enuHOH WH(OPMAIMOHHOM CceTH, B INpeAerax KIMHUKA © IS
B3aWMOJICHCTBHUS C allTeKaMH U IPYTUMH YUPESKICHUIMHY,

® MIOBBIIICHAE  TPO3PAYHOCTH  JEATETHHOCTH  MEIWIMHCKHX  YVUPEeXACHHH U
3((HeKTHBHOCTH IPUHUMAEMBIX YIPaBICHICCKUX PEIICHHIA;

® OKa3aHHE KOHCYJIbTAIMOHHONW MEIUIIITHCKOH ITOAICPKKH CIICIIHAIIIICTOB,;

® MOHUTOPUHT (PU3NOJIOTNYECKUX ITapaMETPOB MaIMEHTa;

® aBTOMATU3ALUS PA3IUIHBIX MEIUIIMHCKUX JOKYMEHTOB;

® CO3/IaHME U BEJICHHE 3JICKTPOHHOM 0a3bl JaHHBIX BCEX MALMEHTOB C MOJHON UCTOpHEH
oOparmieHus;

® OKa3aHUe TeJIEMEIUIUHCKON MOIAEPIKKH IIPU OOEBBIX AEUCTBUSIX B COOTBETCTBYIOLINX
paiioHax.

I[Momumo »TOTO, BHEApeHHWE HWH(MOOPMAIMOHHBIX TEXHOJOTHH B chepy MEAUIUHBI U
3IpaBOOXPAaHCHHS B 3HAYUTEIHHON CTEIICHH YKOHOMHUT BpEMs MEIUIIMHCKOTO IIEpCOoHaNa, a
3HAYHT, MO3BOJICT PAOOTHHKAM MEIUIMHCKUX YUPESKACHUH YICHATh OONbIIE BPEMECHU
MarreHTaM, a He Bo3He ¢ Oymaramu. Henbp3s Takke He OTMETHTD, uTo Omaromaps UT pacrer
U JOCTYIHOCTh MEIUIIMHCKUX YCIIYT, YTO BaYKHO TOW YaCTH HACEJICHUS, KOTOpask HAXOIUTCS
B Treorpauyeckd yAaJEHHOH MECTHOCTH, a TakXkKe JIOJSM C OrpaHUYeHHBIMHU
BO3MOXHOCTsAMH [4].

ABTOMaru3auus 3a1a4 B cepe 34paBOOXpAHEHHs CBs3aHa C IOSBJICHHEM B KIMHUKAaX
60JBIIOr0 KOJMYECTBA COBPEMEHHBIX MEIMLMHCKUX allllapaToB, CIEQAIINX CHCTEM U
OT/AEJBHBIX KOMITBIOTEPOB. DTO MPHUBEJIO K 3HAYUTEILHOMY POCTY YHCiIa HHOOPMAaMOHHBIX
cucreM B cepe 37paBoOXpaHeHHs, IPUYEM, KaK B KPYIHBIX MEIUIIMHCKUX [IEHTPaX, TaK U B
MEIHUITUHCKIX IIEHTPaX CPETHUX pa3MEPOB U JaKe B HEOONBIINX KIHMHUKAX [3].

B mHacrosmee Bpems B Poccnm CO3maHBI M MMOCTENCHHO BHEIPSIOTCS JIIEMEHTHI
WHPOPMANMOHHO-KOMMYHHUKAIIMOHHONH WHQPPACTPYKTYpbl [UIA  HYXI MEIUIMHEL B
cyopektax  Poccmiickoit  ®Demepanmm  CO3MaHBI  MEOUIIMHCKHE  MH(MOPMAIIHOHHO-
AHATUTHYECKUE IIEHTPHl, aBTOMATHU3UPOBAaHHbIC HWH()OPMAIMOHHBIE CHCTEMBI (DOHIOB
00513aTeTFHOT0 MEIUIIITHCKOTO CTPaXOBaHUS U CTPAXOBBIX MEAUIIMHCKUX opraHm3anui [1].

B mpakTuky pOCCHMMCKMX MEOMLIMHCKUX  YYPEXKJIEHUN AaKTUBHO  BHEIPSIHOTCS
MenuuuHckue uHpopmanuonuele cuctemsl (MUC). MUC — 2310 KOMIJIEKCHas
aBTOMATH3UpPOBaHHAs MH(POPMAIMOHHAS CUCTEMa, OOBEAMHSIONIas B ce0e DJEKTPOHHBIN
JIOKYMEHTOO0OPOT MEIMIMHCKOIO YYpEeXKICHHS B pamkax JjedeOHoro mpouecca. MUC
3HAYUTEIBHO YHPOIIAET IS MEepCOHaNa MEAUIMHCKOTO YUPEXKIAEHHUS PYTUHHBIE MPOIECCHI
(hopMupOBaHNS MEAUIIMHCKON TOKYMEHTAIUH, TaHHBIX THATHOCTHYECKUX H JJAOOPAaTOPHBIX
uccinefoBaHui U T.I., Hamuume 3THX NaHHBIX B 2JIEKTPOHHOM BHJE IIO3BOJIAET Bpauy
OIIEPaTHBHO MOJIYYaTh O MAIMEHTE BCIO MMEIOIIYIOCs MH(YOPMALIUIO U TEM CaMbIM yCKOpSIET
BpeMs NPUHATUS BpauyeOHOTro pPELIeHUs], YTO IIOJIOKHUTEIBFHBIM 00pa3oM OTpakaeTcsi Ha
Ka4eCcTBE METUIIMHCKOTO 00CTy)XKuBaHus [2].

OnHo#t U3 mpobsieM BHEAPEHUs] MH(GOPMAIIMOHHBIX TEXHOJOTUH B MEIHULUHY SIBISETCS
TO, YTO YPOBEHB OCHAIIEHHS CHCTEMBI 3[JPaBOOXPAHEHUSI COBPEMEHHBIMU MH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIMHA TEXHOJOTHSMHU KpaifHe HEOTHOPOJAEH, B OCHOBHOM OTPaHUYHBACTCS
HCIIOJIb30BaHHEM HECKOJIBKUX KOMITBIOTEPOB B Ka4yecTBe ABTOHOMHBIX
ABTOMATH3MPOBAHHBIX pab0UnX MECT.

Eme omHO# npoGiemoii B 0bmacTi nH(GOpMATH3aIMK CUCTEMBI 3/IPABOOXPAHEHUS SIBISETCS
OTCYTCTBHE YHU(PHKAIINH HCTIONIH3YEMBIX IPOrPaAMMHO-AIMIapaTHBIX uiatdopM. ExuHCTBeHHBIH
BUJI IIPOTPaMMHOTO 00ECTICYEHHS], YCTAHOBJICHHBIH MPAKTHYECKH TIOBCEMECTHO B YUPEXKICHUSIX
37PaBOOXPAHEHUs, — 3TO pa3pabOTaHHBIC MNPOrPaMMBI y4eTa PEECTPOB OKA3aHHBIX YCIIYT
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CHCTEMBI  00S3aTEIFHOTO  MCOUIMHCKOTO  CTPaxXOBaHWS, a  TaKKe  KOMIIOHCHTHI
MH(OPMAIMOHHBIX CHCTEM OOCCIICUCHUsI JIBTOTHBIMH JICKAPCTBEHHBIMH CpEACTBaMH. B
pe3ynbTare, HEBO3MOXHOCTh CO3JaHHUS €IMHOTO MOJAXOJa K BHEIPEHHIO U HCIOIb30BAHUIO
UH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJNOTMH B  MEAWIMHCKHAX  YYPSXKICHUSIX U
OpraHMU3alUsIX, UHTErPalysl CYIIECTBYIOIIUX MPOTPaMMHBIX PELIeHUI BecbMa orpanuyeHa [1].
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MOHIEHHHUYECTBO C BAHKOBCKUMU KAPTAMMAU
Tab6axk U.C.

Tabax Hsan Cepeeesuu - cmyoenm,
Kagedpa mamemamuky U UHHOPMAMUKY, PAKYTbmem IKOHOMUKU U PUHAHCOSE,
Cubupckuiit Hucmumym ynpasnenus - ghunuan
Poccuiickan Axademus HApOOHO20 XO3AUCMEA U 20CYOAPCMBEHHOU CLYHCOBL
npu [lpesudenme Poccutickoti @edepayuu,
2. Hosocubupck

Annomayusn: 6 cmamve pazoupaiomcs pacnpocmpanénnvle 6UObl MOUEHHUYECTNEA, KOMOpble
OCYUeCmEIAIOMCs C NOMOULIO OAHKOBCKUX KAPM, A MAKJICe CHOCOObI 60PbObLL ¢ HUMU.
Knrwouesvie cnosa: niacmuxosas kapma, Oaukomam, CKUMMUHZ, @QUUIUH, BUWIUHE,
mpannume, 6AHKOBCKAsL KApma, MOWEHHUYECMBO, Yuepo, udenmupurayusi.

B coBpemeHHOM MEpe HCIIOJIb30BaHHE OAHKOBCKUX KapT HIMPOKO pachpocTpaHeHo. B
MOBCETHEBHON H3HU OHM YAcCTO MNPUMEHSIOTCS Uil OIUIaThl TOKYIOK B Mara3uHax,
pacueTrax C HHTEpHET-MarasMHamM, OIUIaThl 3a HCIOJB30BaHUE Pa3IMYHOTO pojJa
JIUCTAHIIMOHHBIX YCIYT, TOJYYCHUE 3apa00THOM IUIATHI, MOE3IKU 3a TPAHUILY U T.A. [2].

B nocnenHee BpeMsi 3HAYUTEIHHO BO3POCIIA CTEIICHb HCIIONB30BaHUs OAHKOBCKHX KapT,
BeJlb TIOJH30BATHCS IUIACTUKOBBIMH KapTaMH, KaK KPEIUTHBIMU, TaK W JIeOCTOBBIMH,
ynooHo. Tak Kak HeT HEOOXOJMMOCTH BCErjJa HWMETh C COOOH OOJBIIOE KOJHYECTBO
HAJTMYHBIX JIEHET, TIPU 3TOM CPEJACTBAMH, XPAHSAIIUMUCS HA KapTaX, MOXKHO PacropsiKaThCst
B 000#1 MomeHT. OTHAKO TUIACTUKOBBIE KapThl, SBISSACH YAOOHBIM CIOCOOOM JIOCTyma K
JIEHE)KHBIM CpPEJICTBAM Ha CBOEM KApTOYHOM CUeTe, HEM30EKHO CTAHOBATCS W OOBEKTOM
BHHUMAaHUS 37I0YMBIIICHHUKOB, CTPEMSIIUXCS MOXUTUTH 3TH JCHBTH.

B HacTosmiee BpeMs CHEIMATUCTHI  BBIIEISIOT HECKOJBKO OCHOBHBIX  BHJIOB
MOIIICHHUYECTBA C HCIOJNB30BAHHMEM  IUTIACTHKOBBIX  KapT. PaccMoTpuM — camble
pacnpocTpaHeHHbIE U3 HUX.
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1. CkuMMUHT. DTOT BHJ KapTOUYHOIO MOILICHHHYECTBA 3aKIIOYAETCS B CO3JAaHUM TaK
Ha3bIBACMBIX «OCNBIX KapT» WIH «KapT-KIOHOBY». [l co3maHus myOJIMKAaToB KapT
UCIIONIB3YeTCs CTIeUalbHOE YCTPOUCTBO — ckuMMep. CKUMMeEp — 3TO MaJeHbKasi HaKIaKa,
KOTOPYIO YCTaHaBJIMBAIOT MJIM Ha caM OaHKOMAT, MM Ha IUIaTeXHble TepMuHaibl - POS-
TEpMHHAJI. DTO YCTPOMCTBO CUUTHIBAET CEKPETHYIO WH(OPMAIMIO C MArHUTHOW JICHTHI
KapThl MOJB30BATEN, a 3aT€M MOIICHHUKH H3TOTaBIMBAIOT TyOJMKATHl KapT - KyCOUYKH
TUTACTHKA C MAaTHUTHOH TOJIOCOW M HAaHECCHHOW Ha Hee YKpaJaeHHOI mHpopmaruei. UToOb
y3HaTh NHUH-KOJX KapThl, MOHTHPYETCS CKpHITas KaMepa WIH CIelnaibHas HaKIaJka Ha
KJIaBHATypy Ha MaHenn OaHKoMara, KoTopas 3amoMmHaeT Habop wudp. Ilocme storo
3IIOYMBIIIICHHUKA MOTYT CBOOOIHO IMOJIB30BATHCS CUETOM HACTOSIIETO BIIAAEIBIA KapTH,
KOTOPOMY B CBOIO Ouepenb OyIdeT OYCHb CIIOKHO JOKa3aTh CBOIO HEMPHIACTHOCTH K
«IEBBIMY TIJIATEXKaM.

2. Gummar. He MeHee momyssipHBIA BHA KapTOYHOTO MOIICHHUYECTBA, KOTOPBIN
3aKJII0YaeTCsl B CIIOCOOHOCTH 3JIOYMBILIUICHHUKA HEJIETalbHBIM CIIOCOOOM BBIHYIUTH
JiepkaTerst KapT MpeJoCTaBUTh CBOM JaHHbIe. Hampumep, MOLIEHHMKHM OT UMEHH OaHKa
pacchUIalOT AJIEKTPOHHBIE MHChMa IMOJb30BaTENsIM, B KOTOPBIX COOOLIAIOT 00 U3MEHEHUSX,
SKOOBI TPOU3BOJMMBIX B cCHCTeMe 0Oe30macHOCTH. [Ipu 3TOM 3JIOYMBIIUIEHHUKH IMPOCST
JIOBEPUMBBIX IOJB30BATENCH COOOMUTh HHPOPMALIMIO O KapTe, a IMEHHO yKa3aThb HOMEp
kaptel u ee [IMHkox, mubo oTmpaBuB OTBETHOE MHUCHMO, KOO TPOWAA HA calT OaHKa U
3aII0JIHUB COOTBETCTBYIOMIYIO aHKeTy. OHAKO CChUIKA, MPUKPEIUICHHAs K MMUChMY, BeJIeT Ha
MOJICTBHEIN CaliT, IMHTHPYIOMHNI pabOTy HACTOSAIIETO, a HEe Ha pecypc OaHKa.

3. BummHr. 910 BUJI MOIIEHHUYECTBA, KOTOPBIM MOX0X HA TAKOW BUJA MOLUEHHUYECTBA,
Kak (pUIIMHT, TOJBKO B 3TOM Cllydae HCHOJb3yercst TenaedoH. BummHr Takxke mo3Bossier
KpacTb y KIMEHTOB 0aHKOB KoH(puaeHnmanbHyto uHpopMmauuio. Hampumep, kiueHT
MOJIyyaeT 3BOHOK SIKOOBI OT aBTOMH(poOpMaTopa OaHKa, KOTOPBIH COOOLIAET, YTO C KapThl
MBITAINCh HE3aKOHHO CHATH JCHE)KHBIE CPEICTBA. 3JI0YMBIIUICHHUKHU MPOCAT MEPE3BOHUTH
[0 yKa3aHHOMY HOMepy. B cBowo ouepenp, AaHHBIM HOMEp SIBISETCA IOACTaBHBIM,
MO3BOHUB 110 KOTOPOMY JIOKHBIA COTPYIHHUK CIyKOBbl 6€30MaCHOCTH IOMPOCHUTH COOOIUTH
WA BBECTH Ha KJIABUAType TeleOoHa TaHHBIE KapThI.

4. Tpanmuar. CyTh 3TOTO CIOCO0a COCTOUT B YCTaHOBKE Ha OaHKOMAT CIIEHAIBEHOTO
yAepKUBAIOMIETO KapTy ycTpoicTBa. KapTa Bam He Bo3Bpamiaercs (ICHBI'H BBl MONYYHTb,
COOTBETCTBCHHO TaKXXe HE MOXKeTe, Ioka He 3abepere kapTy). Iloka BB emete B OaHK, K
0aHKOMATy ITOAXOIUT MOIICHHUK U CIIOKOWHO WU3BJICKACT BaIly KapTy, yOHpaeT yCTPOICTBO,
BHOBb BCTaBJISIET KapTy U omycroiraeT cueT [1].

5. BeckoHrakTHast kpaxka. UTOObI JIMIINTHCS JCHET, HAXOJSIUXCS Ha KapTe, HE HYXKHO
JaXe JO0CTaBaTh €€ M3 Komlenpka. Jlemo B TOM, YTO Ui YCKOPEHHS W YIPOILICHHUS
Oe3HaIIMYHOM OIUIaThl TOKYNOK IuiaTexHsle cucreMmbl Visa (PayWave) m Mastercard
(PayPass) paspaboTanu TexHoMOrMH OeCKOHTakTHOM ormuarel. PayPass u PayWave
MPUMEHSIOTCS Ha KapTax ¢ YUIIOM W MarHUTHOM nosocoi. IIpu pacuerax Takoi kapToil He
Hy’kHO BBOIUTH [IMH-KOI M CTaBUTH MOJANICH Ha YeKe, €CIM CyMMa IOKYIKH HeOOIbIIast
(mo 1 TteIcstym pyOueii). TepMUHAN ¢ PAacCTOSHUS B HECKOJBKO JECSITKOB CAHTUMETPOB
CUNTHIBaET MH(OpMALMIO C KapTOYKH M CIUCHIBae€T cpeacTBa. B mecrtax Ooibioro
CKOIUTICHHUS JIIOJICH MOIIEHHHK MOXKET NPHUCIOHNTh OECKOHTAKTHBIM cuuThiBaTenb uian POS-
TEpPMHUHANI K KapMaHaM OJI€XKJIbl, CTCHKAM CyMOK. B 3TOT MOMEHT J€HbI'H C KapT y HHUUYEro
He MOI03PEBAIOIIHUX JKEPTB OYAYT CIIHCAHBI.

6. «ITogcmoTpeTh M3-3a meda». CaMblil pacpOCTpaHEHHBIH CIIOCOO MOIIEHHUYECTBA C
0aHKOBCKHMMH KapTaMH — 3TO Kpaka JaHHBIX BIIaJeibla MpH pacdere. [Ipudem omacHOCTh
NPEACTABISIOT HE TOJNBKO IIOCTOPOHHWE MOIICHHWKH, HO M HEYHCTBIE Ha PYKY
MPEICTaBUTEIM TOPTOBIH, Chephl yCIyr, COTpyAHUKN OaHka. Cxema mpocTa: MOIICHHHK,
KOTOPOMY YeJIOBEK Iepeal KapTy Uil pacdera, MoXeT choTorpagupoBath, IepenucaTs ee
JAaHHBIC WX IPOCTO 3aIIOMHUTH MX, YTOOBI TOTOM COBEPIIATH IIATEKH B HHTEPHETE.

7. «Cnucath AeHbrU JOBaXAb». JIBOWHAs TpaH3aKLUi — TOXE YacTO HCIOIb3yeMbIH
cnoco6 kpaxu cpencts. CoBepmias oOIuiaTy, HOKyINaTelb IEpelaeT KapTy omneparopy, a
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COTPYJHHMK COOOIAeT, 4TO IPOW30LUIa OLMIMOKAa TpaHCAKUMH. Takoe JEeHCTBHE MOXKET
HOBTOPATHCS HEOJHOKpaTHO. Ho 4epe3 HekoTopoe BpeMsl Biajesell KapThl 00HapyKHUBaeT,
4TO JEHBIU 3a MOKYNKY chnucasbsl ABaxabl. Cnennanuctsl [Ib oTMeuaroT, uTo BiIaaenabLbl
KapT 4acTo He 3aMevaroT JBOWHOTO crnmcanus aaxe npu Hanmaun CMC-unpopMupoBaHus,
CUHUTasi BTOPOE COOOIIEHNE OIMOKON MK ay0eM, HOCKOIbKY CyMMBI coBIanaor [3].

B ckopoM OymymeM mpemmonaracTcsi BHEAPEHHE HOBBIX CIOCOOOB M TEXHOJOTHI
MJICHTU(HKALNN KIINEHTOB, KOTOPbIE IPUAYT HA CMEHY CYIIECTBYIOLINM, MeHee 3((HEKTHBHBIM
B oOmactu 3amutel. CTaHAapTHBIE OAHKOBCKHE KapThl PACIIUPAT CBOW (DYHKIIMOHAJIHHBIC
BO3MOKHOCTH. [To cyTH, oHUM OymyT NpeacTaBIsATh COO0i HEKHE MIHU-KOMITBIOTEPEL

PaccMoTpHM HEKOTOpBIE U3 HUX:

-Kapra ¢ Owmomerpmueckoit 3ammroif. COBpeMEHHBIE IUIACTUKOBBIE  KapTHI
MPE/OoNaraeTcsi OCHACTUTh TEXHOJIOTHEH CKaHHMPOBAHUS OTIEUAaTKOB MANbLEB BiAAEIbIA
Kaptel. Jlns TOro 4roOBl OCYIIECTBHTH ONEpalliM C KapToil, HeoOXomumo ee
pa30II0KUpOBaTh, NPHIOKHB Najlell K CIeHaIbHO OTBEJCHHOMY y4YacTKy KapThl, KOTOPBIC
1o cBoel cytu 3ameHstoT BBoJ PIN-kona. [lanubiit Tun kxaptel (Zwipe MasterCard) Obut
BBezicH B CIIA B oktsa0pe 2014 roma, ¢ Havana 2015 roma mporien TECTHPOBAHUE B
ITonbme u Hopeeruun. B Poccun nanHble BUZBI KapT B HACTOSILEE BPEMsI HE BBIITYCKAKOTCS
HU OJHMM OaHKOM, XOTS WX BHEAPEHHWE Ha POCCHUICKHH PBIHOK CIOCOOCTBOBANO OBl
JAIbHEMIIEMY pPa3sBUTHIO KaK CUCTEMBI 3aIlMTBHl KapT, TaKk M JAaJbHEHIIEMY Ppa3BHTHUIO
CYIIECTBYIOIIMH B CTPAaHE CHCTEMBI OECKOHTAKTHBIX IUIATEXKEH.

- Kapra ¢ aucmieeM — 3To kapTa HOBOTO MOKOJIEHHS C HOBEWINIEH TEXHONOTHEN MOTyYeHUs U
WCTIOB30BaHMS ONHOPa30BbIX mapoiei. Jannerii Tum kapt (Visa Platinum) coderaer B cebe
TpaJUIMOHHYI0 OAHKOBCKYIO KapTy W Oe30macHbIi CHOCOO OCYIIECTBJIICHHS OIlepalii B
MHTEpHET-MarasuHax M HHTepHeT-OaHke. Ha kapTe NMOMHMO 4Yuma ¥ MarHHTHOM MOJIOCHI
pa3MeleHsl MUKPOAUCIUIEH U CeHCOpHas KIIaBHaTypa, ¢ OMOIIBIO KOTOPBIX JepKaTelb KapThl
TeHepHPYET OJTHOPA30BbIi MAPOJIb MPH OCYIECTBICHUH ONIEPalliii B MHTEpHET-0aHKe U OILIaThI
MOKYNIOK B PEXHME «OHJaiH». | eHepupoBaHME KOJOB 3aIMIIEHO CHEIHANBHBIM KOJIOM
aKTHUBALlMH, KOTOPBIN (hOpMHUpYET Biasiefier] KapThl TIPH ee MoMy4eHHH. B HacTosIee Bpems B
Poccun Takoii BUA KapT mpejuiaracT OaHK «ABaHrapi». BHeapeHHe Takux KapT OCTaJbHBIMH
poccuiickuMu  GaHKaMH OyJeT CIOCOOCTBOBAaTh NPEIOCTABICHHIO TapaHTWUH IOBBIIICHHOMN
0e30macHOCTH KJIMEHTaM O0aHKa, CHIDKEHHIO II0Teph OaHKOB OT MOIICHHHYECTBA, POCTY
KoJIM4uecTBa OAaHKOBCKHX OTepaliii, coBepiaeMblx B MiHTEpHETE.

- KapTa «o TpeboBanmio». AMepukaHckas komnanus «Dynamics» pa3padorana HOBBIN
BUJI KapT, Ha KOTOPBIX MarHUTHas II0JI0Oca HE 3allicaHa MOCTOSHHO, a OTOoOpakaercs
AJIEKTPOHHON TOPOXKOW 10 KOMaHJAE ITOJIb30BaTels, KOTOPBIH CHadana JOJDKEH BBECTH
Mapoyib Ha BCTPOCHHOW KiaBHarype. JlaHHas TEXHOJOTHS BO3MOXKHA KaK JIONOJHEHHE K
KapTaM C OHCIUIESIMH, YTO TIOBJIEYET 3a cO0Oil JONMOSHHUTEIbHbIE T'apaHTHUH 3aluThl. B
Poccun Taxkme BHABI KapT MOTYT MOSBUTHECS ITIOCNIE BHEAPEHUS POCCHHCKUMHU OaHKaMHU
0aHKOBCKHX KapT C TUCTUICSMH.

- Kapter ¢ mensrormmmMces kogoM 6Oe3omacHoctr (CVC2). Kak mpaBwiio, mpu oruiate
MOKYNOK B MHTEPHET-MarasnHax TpeOyeTcsi, 4TOObl MOKyIaTeslb BBEJl TPEX3HAYHBIH KOJ C
00paTHOW CTOPOHBI KapThl AJIsl TIOATBEPXKICHUS TOKYIIKM. B Takux kapTax mpejmonaraercs
HOSBJICHHE JAHHBIX KOJOB Ha CHENMAIbHO BCTPOCHHOM JMCIUIEE U U3MEHEHUE UX 3HAUYEHU
Kaxple Tpu vaca [2].

Ha nmanHBIH MOMEHT JUI1 TOro 4TOOBI yOepeub CBOM JIEHBI'M Ha IIACTHKOBOW KapTe,
He00X0uMO coOII0aTh MpaBuia 0€30MacHOCTH:

Henb3st 1oBepsTH CBOM KapThl APYTUM JIUIAM, OCTAaBIATh X 0€3 IPUCMOTpa.

Heo6xomumo 3amomunts IIMH xom anms cBoel KapThl, a HE OCTaBIATH €ro B
JIETKOJIOCTYITHBIX MECTax, M TeM OoJiee He 3alMCHIBaTh Ha CaMoil KapTe, P 3TOM HHUKOTIa
HE CTOWT IIPOM3HOCHTH €ro BCIyX Mgaxe paOoTHMKaM OaHKa, BBIJABIIETO KapTy, H
obcmy)KuBaroeMy repcoHary 6aHkoMara.
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[Ipn onnate 1o Oe3HAIMYHOMY pacdeTy 3a OKa3aHHBIC YCIYT'H MM TOBap HE0OX0IMMO
BUJICTH MTPOLIECC OIUIAThl, @ MMEHHO, YTOOBI Ballly KapTy MPOIYCTHIIN Yepe3 «UMIIPUHTEP» B
BallleM NPUCYTCTBHH, ITOCJIE YEro HYXKHO 0053aTeIbHO COXPAaHUTh y cedst uekn [1].

Hocute KpeauTku HYXHO B OyMa)KHHMKE, OTCEK KOTOPOTrO SKpaHHpOBaH (oybro,
coBeTyroT crnenuanuctsl 1b. Eie MOXKHO yCTaHOBUTh MMHMMAJIbHBIM PACXOMHBIM JTUMHUT
JUts1 OECKOHTAKTHBIX MTOKYIIOK.

IIpn pacyerax He BBITyCKAaTh KapTy M3 PyK. A 17 OIUIATBl TOBapOB B HMHTEpPHETE
3aBECTH OTIEIBHYIO KapTy, KOTOpas OyJeT XpaHWThCS B HEJOCTYIMHOM JUIS NTOCTOPOHHHX
Mecte. Ha xapre, mcmonp3yemoii mns mokynku depe3 POS-tepMuHamel, 3a0I0KHpPOBAThH
BO3MO>KHOCTH COBEPIIIEHHS TOKYIOK B Certn.

Hoxxmounts CMC-0noBemIeHus 110 OneparisiM CBoer KapThl. 1 eciu 4eoBek moIyduT
cooOIIeHHEe O TOM, YTO TpPaH3aKIMs COBEPIICHA YCIEIIHO, OTKA3aTbCs OT IIOBTOPHOM
Tpan3zakuuu. [Ipu momydenun CMC o cnucaHuM cO cueTa OAMHAKOBOI CyMMBI JBaXK[BI,
HYKHO 00paTHUThCs B OAHK U OCIIOPUTH orepanuio [3].

CrenyromumM mpaBuIoM 0€30I1aCHOCTH B OOpAIlEHUH C TUIACTUKOBOW KapTOH SIBISIETCS
IpOBEpKa JBIKEHMS JEHEr Ha KapTOYHOM cueTe, TaK KaK CYLIEeCTBYIOT CTpPOTro
OTOBOPEHHBIE CPOKH, B TEUCHHE KOTOPBIX JAepKaTelb KapThl MOXET MPEealpHUHATh KaKoe-
m6o peiictBue. Ocoboe BHUMAaHHE ClIeAyeT 00paTUTh Ha OMEPALUH IO CUETY, B KOTOPBIX
UCTIONIB30BaNach Kapra.

IlocnenHuit coBeT, KOTOPBHIH MAIOT CIEIUATIHCTBI MO OE30MaCHOCTH OaHKOB CBOMM
KIIMEHTaM — He3aMeUIUTENBHO Coo0manTe B OaHK O IMOTEepe WM Kpake IUIATeKHOW KapThl,
TEM CaMbIM COKPATHTCSI BEPOSITHOCTH NPOMAXH CPEICTB CO CUETAa M OOJIETYHUTCS ITOHMCK
npectynHuKa [1].
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2. Kosynuna T.M. MoOImEHHNYECTBO ¢ OaHKOBCKUMH KapTaMH U METOIBI OOPHOBI ¢ HUM //
DOxoHOMUKA U yrpaBieHue B X XI Beke: TeHaeHINHU pa3Butust, 2016. Ne 29. C. 149-153.

3. Kapra mon koHTponem: crmocoOBlI 3amIuTHl JeHer Ha OaHkoBckoMm cuere // TACC.
[OnexTponnsIii pecypce]. Pexxum noctyma: https://tass.ru/ekonomika/4459891/ (mara
obpamenns: 10.10.2018).
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INEJATOT'HMYECKHUE HAYKH

®OPMHUPOBAHME KJIIOUEBBIX KOMIETEHIIMI YUAIIIUXCHA
HA YPOKAX MATEMATHUKU IIPU ITOATI'OTOBKE K OI'D
Huxudoposa JI.U.

Huxkughoposa Jlro606b Hounosna - yuumens Mamemamuxu,
Mynuyunanvhoe 6100scemnoe 0o6pasosamenvHoe yupexcoenue
Cpeonss obweobpasosamenvras wxona Ne 1 um. H.H. Hxoeénesa,
2. Onexmunck, Pecnyonuxa Caxa (Axymus)

Annomayun: 6 OauHOU cmamve PACCMAMPUBAEMC  DOPMUPOBAHUE — KIHOYEBbIX
KOMRemeHYull y4aumuxcs Ha ypoKax mamemamuxu npu noozomosxe k OI'D.

Konyenyuss mooeprusayuu poccutickoeo 00pazoeanuss Cmagum Cco8peMeHHble yeau nepeo
obpazosanuem. OHa 2060pum 0 6AICHOCMU HAYEIEHHOCMU 00PA308aHUS HE MOALKO HA
60CHpoU3BeOeHIe 3HAHUL, HO U HA pa3gumue JAUYHOCU WKOIbHUKA, €20 NO3HABAMENbHbIX,
cosudamenvhuix cnocoornocmeil. CoepemenHass WKoNa 0053aHA 0a8amv 3HAHUS, YMEHUs U
HABLIKU,  YUUMb  CAMOCMOSMENbHOU — pabome  WKOAbHUKA U €20  UHOUBUOYATbHOU
OMBEMCMBEHHOCMU  3a  pabomy, 3mo  Kuouedble KOMNEeMEHMHOCMY, 00YCI08Iusaowue
cospemeHHoe Kauecmso 00pazoeanus. Cmpamezus MOOEPHUAYUU UWIKOTLHO20 00pA308aAHUSA
HACMagnsaem y4umens Ha MOHOIUMHOE OOHOGIeHUe COOePHCAHUsL 00PA308aHUs, NpuobpemeHue
VUEHUKAMU HOB020 ONbIMA, BANHCHO20 OJ1A UX OdbHeliuell HcusHu [4].

Knroueewie cnosa: OI'D, hopmuposanus Kirouesbix KOMNOHEHMOS.

MaremaTka €CTh OCHOBHOW IIKOJBHBIM IIpeaMeT B TeueHHe Bcex 11 jer oOydeHwus.
I'maBHBIM (haKTOPOM KOMIETEHTHOCTH B MaTeMaTHKe BCerja ObLIO KaueCTBO B BHIMOJHEHUH
MareMaTHuecKux 3afad. Yepe3 HUX HCHOJNHSIOTCS O0Opa3oBaTelbHas, pa3BUBAOLIAs,
BOCIIUTATENbHAS, MparMaTudeckas 3ajaun oOydeHus maTemMaTuke [2].

[TocTrkeHHE KOMIIETEHTHOCTHOTO OOYyYeHHMs Kak MOAXOJa, CO3JaHHOro Ha 0ase
nproOpeTeHus 3HAHUH, YMEHHH M HaBBIKOB, OTMEYAET ABOHCTBEHHBIH XapaKTep OCOOBIX
KOMIIETEHTHOCTEH, pa3BUBAaEMBbIX y IIKOJbHHKOB C MOMOMIBIO MaTeMaTHKH. KommereHuus
— 3TO TOTOBHOCTbH LIKOJIGHUKA HCIIOJB30BAaTh YCBOCHHBIC 3HAHWS, ydeOHbIE yMEHHS H
HaBBIKH, METO/IbI paOOTHI IJIsl )KM3HM M UCIIOJTHEHUS MPAKTHYECKUX M TEOPETHIECKUX 3a/1ad.
KiroueBbIMM KOMIIETEHTHOCTSAMHM CUHTAIOT II€HHOCTHO-CMBICIIOBBIE, OOIIEKYJIBTYPHBIE,
yueOHO-TI03HaBaTeIbHbIE, JINYHOCTHBIE, Ap. MaTremarndeckass KOMIETEHIUS — 3TO
BO3MOXHOCTb ~ CTPYKTYpPUPOBaThb JaHHBIE, HAXOAWTh MAaTE€MAaTU4YEeCKHE OTHOIICHUS,
000CHOBBIBATh MAaTEMaTHYECKYI0 MOJENb CHUTYaIlHH, aHAJIN3UPOBATh M NPEoOpa30OBBIBATh
ee, TOJKOBaTh IIONy4YCHHbIE pe3yabTaThl. To ecTh, MaTeMaTHYecKas KOMIIETEHITHS
IIKOJbHUKA COJCHCTBYEeT aJEKBATHOMY INPHUMEHEHUIO MAaTEeMAaTWKH U HCIIONHEHUS
POXKIAIOMIMXCS B TOBCEHEBHOM KM3HHU BOIPOCOB [1].

C gpyroif  CTOPOHBI, 30HOM NPHUIOKEHUS TNPHOOPETCHHBIX  IIKOJIHHUKAMHU
MaTeMaTHYECKUX 3HaHUH, CIIOCOOOB MaTeMaTH4YeCKOi pabOTHI CIyXHUT caMa MaTeMaTHKa, C
Jpyroi — ewo SBIAeTCS BaXHEHIIas BO BCEX CBOMX MPOSBICHHUSAX OKpYyXKarolas
JecTBUTENBHOCTE. [loaTOMy opMupyemble CHeluagbHbIE KOMIETEHTHOCTH BCerja
YCIOBHO MOXHO pa3/ieITh Ha JBa BHAA: COOCTBEHHO MAaTeMaTHYECKHUE M TPHKIIaJHbIE.
[lepBble maloT NpOABMKEHUE B NMPEAMETHOH obnacTn «MaTemaTrnkay, BTOpbIe BaKHBI Kak
YHUBEpCAJbHBIH MaTeMaTHYeCKUII MHCTPYMEHT MO3HAHHUS MHBIX NPEJAMETHBIX o0jacTed u
YHHUBEPCAJIHFHBIM METOJIOM OCMBICTICHHS M BEDKUBAHUS B )KU3HEHHBIX CUTyalusIx [5].

B cBs131 ¢ 3THM, OTHOBPEMEHHO C OBJAJCHUEM YUYAIIUMHUCS TEOPETHIECKUMH 3HAHUSIMU
OHH JOJDKHBI IPUOOPECTH MPOYHBIE, XOPOIIO Pa3BUTHIC YMEHHS W HABBIKH B BBIIIOJIHEHHH
YKa3aHHBIX 3JIEMEHTAPHBIX JEUCTBUI U ONIepalliid.
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[Tonck onTHManbHBIX TEXHOJOTMH M METOANYECKHX IIO/IXO0/0B K OOYyYEHHUIO y4aInuxcs
PELICHUIO 3a7ady aKTyaJM3UpyeTcs CEroiHsi CTPyKTypod u coxaepxanuem OI'D mo
MaTeMaTHKe.

Kaxnpiit aBTOp yueOHHMKA ¥ yueOHOTo MocoOust [0 MaTeMaTHKE CEPhE3HO 3a00THTCS MIPH
€ro CO3JJaHUM O ILIEJIECO00pa3HOM, JOCTATOYHOM M PasyMHOM IOJ00Ope y4eOHBIX 3ajad U
yIpakHEHHUH, BKII0Uast NoArotoBKy k OI'D. Kaxnaplid yauTens, yIuThIBas Crienu(pUIEeCKUe
YCIIOBUSI CBOETO KJIacca, JOJDKEH MPOSBUTH MAKCHMYM YCHIIMH NPH 0TOOpE HCIOIb3YEMBIX
UM 3aJa4, OpTaHU3aIliK PabOTHI 10, BO BPEMS M IOCIIE HX PELICHUS. 3a1aHUS TEMAaTHIECKUX
1 UTOTOBBIX KOHTPOJBHBIX paboT SBIAIOTCS ONOPHBIMHA B moarotoBke k EI'D n OI'D. Ilocie
YCIICITHOTO  CAMOCTOSITETIBHOTO  BBIMOJHEHUSI BCEX HMTOTOBBIX KOHTPOJBHBIX padoT
HEOOXOIMMO TIPHCTYNUTh K pEIIeHHI0 AeMoBepcuil BapuaHtoB OI'D, 4To mpexrmonaraet
0oJee KaueCTBEHHYIO MOJATOTOBKY K HUM [3].

Takum 00pa3oM, (OpMUpPOBAHHME KITIOUEBBIX KOMIIETCHIMH YYalUXCsl HA ypOKax
MareMaTHKd npu rnogroroBke k OI'D BaxHas yacTh B pabOTe COBPEMEHHOIO YUHTENS
MaTeMaTHKH.

Cnucok aumepamypul
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BO3MOKHOCTHU YIIPABJIEHUSA OBPA3OBATEJIbHBIM
HPOLECCOM B COBPEMEHHBIX YCJIOBUSAX
I'agyposa H.M.

Taghyposa Hooupa Mupxocunosuna — couckamens,
Kageopa obweii nedazozuxu,
Tawikenmckuil 20cy0apcmeentpill neda202uiecKutl yHugepcumen,
2. Tawxenm, Pecnybnuxa Y3oexucman

Annomayua: Cmamvsa Noceéawaemcss BORPOCAM YAPAGLEHUA & cucmeme 0OpA308aAHUS.
Haszeanvr  onpedenennvie mpebosanus 0n1 3PexmusHoco ynpasieHus npoyeccom
obyuenus. Ilokazana ponv UHGOPMAYUOHHBIX MEXHONO2UL 8 YRPAGIeHUU 00PA308ATNENbHbIM
yupescoeHueM.

Kniouesvle cnosa: yuawuiics, npenooasamens, UHHOBAYUS, UHMEPAKMUSHAS MEXHONO2USA,
ynpaeaenue, npoyecc o0yueHus.

VYnpaBneHne NPUMEHUTENBHO K Yy4yeOHOMY IIpolleccy MpeicTaBisieT coboll
IIeJICHATIPABJICHHOE, CHCTEMAaTHYECKOE, BO3ACHCTBHE MIPENOAABaTeNss Ha KOJUJIEKTHB
YYaIUXCsl ¥ OTASNBHOTO YUEeHHKa JUI JOCTHXEHUS 3alaHHbIX Pe3ylbTaToB 00ydeHus. DTO
conpanbHas (opMa JESTENbHOCTH, HAlleJeHHAas Ha COBEPIICHCTBOBAHME JESTEIHHOCTH
COIIMAIBHON CHCTEMBI IOCPEICTBOM HOBBIMICHHUS CTETNEHH yropsinodeHus. DpdeKTHBHOCTh
YIPaBICHUSI HAXOAWTCS B IPSMOI 3aBHCHMOCTH OT JIEMOKPAaTHYECKOTO MHPOBO33PEHHS,
uneiiHOW W Tpod)ecCHOHANBHOW  HANpaBICHHOCTH JIMYHOCTH PYKOBOJUTENS, €0
OTBETCTBEHHOCTH, CKJIOHHOCTM W HHTEpeca K CBOEMY Jely, TBOPYECKOTO MBIIUICHHS,
rymanu3ma. HyxHa BbICOKast IMYHAsl AUCLUIUIMHA U OPraHU30BaHHOCTb, TPEOOBATEILHOCTh
U B3BICKATENILHOCTD, MOCTOSIHHBIA KOHTPOJIb 32 BHIIIOJIHEHHEM ITOCTABJICHHBIX 33/1a4.

Omnuuumenvnas yepma ynpasienus y4eOHbiM npoyeccom:

- CO3HAaTeIbHOE M IUIAHOMEPHOE BO3JEHCTBHE, KOTOpPOE BCET/a NpeArouTHUTEIIhHEE
CTUXUHHOM peryssinuy;

- HIMYME TPUYMHHO-CIIEJCTBEHHBIX CBSI3eH MEXIy YNpaBISIOMEH IOJCHCTEMON
(mpenogaBatenb) u 00BEKTOM yIpaBIeHHUs (00ydIaeMbIi);

- IMHaMHYHOCTh WJIM CIIOCOOHOCTDH YINPaBIsIEMON MOACHUCTEMBI NEPEXOANUTH M3 OJHOTO
Ka4eCTBEHHOTO COCTOSIHUS B JIPYTOE;

- YCTOWYNBOCTh — CIHOCOOHOCTh CHCTEMBI COXPAHSTh IBHXXCHHE 110 HaMEUCHHOU
TPaeKTOPUH, MOJJIEP)KUBATh HAMEUYCHHBIH pEeKUM (YHKIMOHMPOBAHMS, HECMOTpS Ha
pa3iiMyHble BHYTPEHHUE U BHEIIHHE BO3MYIICHUSL.

Dpppexmusnoe ynpasnenue npoyeccom 00yUeHUA B03MONMCHO NpU  6bINOJIHEHUU
onpeoeneHHbix mpedosanul.

- popmupoBaHue 1enel 00yueHus;

- YCTaHOBJICHHE UCXOIHOTO YPOBHS YIIPABIIIEMOTO IPOIIECCa;

- pa3paboTka HpOrpaMMbl JICHCTBHH, NpeaycMaTpHBaIOIIeii OCHOBHBIE I€PEXO/HBIC
COCTOSIHHS TIpo1iecca 00y4eHMs;

- IOJIy4€HHE T10 ONpE/AEICHHBIM IapaMeTpaM HH(QOPMAIMH O COCTOSIHUHM Mpolecca
o0OyueHus (0OpaTHas CBS3b);

- nepepa®oTka MHGOPMALMK, MOIYYEHHOW MO KaHalTy OOpaTHOW CBs3H, BBIPAOOTKAa M
BHECEHHE B yUeOHBIH MpoIecC KOPPEKTUPYIOMINX Bo3eicTByii [ 1, c. 3].

CymHOCTh yIPaBIEHYECKOTO IMpOoIlecca 3aKI0YaeTCs] B TOM, YTOOBI KOOPAWHHPOBATH
JICUCTBHS MO JIMHUM COBIAJEHMsS Ielb — PE3yJIbTaThl, CBOJS K MHHUMYMY HEHU30EKHbIC
paccoryiacoBaHusi B CHJIY BBICOKOW JIHHAMHYHOCTH M HENPEICKA3yeMOCTH MOBEACHHS
YYaCTHHKOB IEAarornueckoi CUCTEMBI.

EcrecTBeHHO, cerogHs Heb3s MPEACTaBUTh cede AaHHBIN mporecc 6e3 MH(POPMAIHOHHBIX
TexHojoruii. Hamm getm pactyr B cpede, Ooraroil cOBpeMEHHBIMH HH(GOPMAITMOHHBIMH
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TEXHOJIIOTHSIMM, KOrJa IyoOanbHas cerb VIHTepHET oOkasbiBaeT OOJIbIIOE BIMSHHAE Ha
COBPEMEHHBIN MHp, IPOHUKAs BO Bee chephbl U3HU JIIOACH 1 001IecTBa.

Wudopmarnzanys CHOCOOCTBYET COBEPILCHCTBOBAHMIO COJECPIKAHHS 0Opa30BaHMUAL.
CoBpeMeHHBIH TTepHo]] Pa3BUTHUsI OOIECTBA XapaKTEPU3YeTCsl CUIIBHBIM BIMSHHEM Ha HETO
KOMITBIOTEPHBIX TEXHOJIOTHH, KOTOpblE IPOHMKAIOT BO Bce cdepbl YenoBeuecKon
JIESTETTPHOCTH, 00ECIIEYNBAIOT PACIIPOCTpaHCHNE MH(POPMAIIOHHBIX ITOTOKOB B OOIIECTBE,
00pasys rimobansHOEe WHPOPMAIMOHHOE MPOCTpaHCTBO. HeoTremirleMolt M BaXKHOHM 4acThIO
9THX  IPOLECCOB  SBISACTCS  KOMIIbIOTEpH3alus  o0pa3oBaHHMsA. OJTOT  IpoLecc
COIPOBOXKIACTCS CYIIECTBEHHBIMU M3MEHCHUSMH B IEIAarOrMYecKOi TEOPHUH M MPaKTHKE
y4eOHO-BOCIIUTATEIEHOTO IIpOLiecca CBA3aHHBIMHU C BHECEHHEM KOPPEKTHUB B COAEpIKaHHE
TEXHOJIOTHUH OOYydYeHUs, KOTOPBIC IOJDKHBI OBITh aJeKBaTHBI COBPEMEHHBIM TEXHHYECKUM
BO3MOXXHOCTSIM M CIIOCOOCTBOBaTh ~ TapMOHMYHOMY  BXOXICHHUIO  peOeHKa B
nHpopManmoHHOE 00IIECTBO.

KoMmbloTepHble TEXHOJOTHMHM IPU3BaHbl CTaTh HEOTHEMJIEMOM YacThIO IEJIOCTHOTO
00pa3oBaTeNbHOrO  IpOIecca, 3HAYUTENbHO MOBBILAIOMEH ero  3()(eKTHBHOCTD.
HpeﬂMeTOM JACATCIBbHOCTU KOJIJICKTHUBOB BBICIICH IIIKOJIBI JOJDKHBI CTaTb COJACPIKAHUC,
METOIBl U CpEJACTBAa Pa3BUTHS 00pa30BaHMsI KaK OIEpeXarollell CHCTeMbl B OyaylieMm
nH(POpPMaIMOHHOM ob1ecTBe. TONBKO NPH YCTOWYMBOM PA3BUTHH LUBHIM3ALUN MBI MOXKEM
HaJeATbCS Ha IOCIIEIOBATENbHOE CTaHOBIICHHE HOoocdepbl Kak cdepsl pasyma. Bymymiee
Pa3BUTHE YEJIOBEYESCTBA JOJDKHO OBITh YIPABISIEMBIM W B OTOM AacClleKTe, HECOMHEHHO,
YIPABIISIEMBIM JOJDKHO OBITH M Pa3BUTHE 0Opa30BaHMSL.

Cnucok aumepamypul

1. Honaxos C.J[. YupaBieHHe pa3BUTHEM HHIMBHIYaJbHOCTH B y4eOHOM Iporiecce //
bubnuoreka Jlupekropa mkossl. M., 1999. C. 3.
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MEANLHUHCKHUE HAYKHN

K BOITPOCY O POJIM UMMYHOTI'HCTOXUMHMNYECKOI'O
HNCCIEAOBAHUSA B ITPOI'HO3UPOBAHUU PE3YJIBTATOB
9KCTPAKOPIIOPAJIBHOI'O Ol'[.JIO,Z[OTBOPEHI/I}I1
bannaeBa <I).X.1, bunuena J.T.2

‘Bannaesa ®amuma Xapumonoena — cmyoenm;
2Buyuesa Anuna T auMypasosHa — cmyoenm,
Kagpedpa namonozuueckol aHamomuu, ie4ebHulil axkyibmemn,
Dedepanvroe 2ocyoapcmeernoe 6100xcemnoe 00pas3osamenvbhoe yupexcoetue gbicuie2o 00pa3oeanus
Cesepo-Ocemunckas 20Cy0apcmeenHas MeOUYUHCKAsL aKa0emust
Munucmepcmaa 30pasooxpanenus Poccuiickoii @edepayuu,
2. Braouxasxas

Annomayus: XpoHuuecKuii SHOOMEmpUm — 9SMO Cepbe3Hds npobiemMa 6 aKyUEpPCKo-
SUHEKONOSUYECKOU NPAaKmuKe, KOMopas 0coOeHHo axmyanvHa npu nposederuu KO, ona
obecneuenust dghpexmusnocmu KOmopo2o Heobxo0umo eHedpeHue U paspabomKa npoepammbl
OYeHKU PYHKYUOHATbHOLO COCMOsIHUSL JHOOMempus. B dannom ucciedosanuu npoananusupyem
IKCAPECCUI)  UMMYHOSUCHOXUMUYECKUX MAPKepos, 8 UYaACMHOCHU K 9CMpoceHogbiM U
NpO2eCmepPOHOBbIM  PEYEHTNOPAM Y JICEHWUH C  OeCniooueM, OYeHuM npoaUpepamuenyIo
AKMUBHOCHb IHOOMEMPUSL U HAUYUE NAAZMOYUMOS.

Knwuesvie cnosa:. xponuueckuil SHOOMEmMpPum, UMMYHOSUCHOXUMUYECKOU UCCIe008aHUe
SHOOMEempuUs,  peyenmopvl — NPOLECMEPOHA U  ICMPOEHd,  DPEYenmueHOCHD,
nPoOAUDEPAmMuUBHAast AKMUSHOCHb IHOOMEMPUsL, NIAZMAMUYECKUEe KIemKU.

Beeoenue: Xpoumueckuit sHpoMmeTrpur (XD) sBIAETCA Ccepbe3HOW MpoOIEeMOit
penpoaykronorui. OcoOEHHO 3TO aKTyaJdbHO NPU MPOBEAECHUH 3KCTPAKOPIOPATHHOTO
omnonoTBopenus (OKO), tak kak ¢ kaxaoi mocienyronieil mombiTkoit IKO BepoaTHOCTH
HACTYIUICHHs] W BBIHAIIMBAHHUS OEPEMEHHOCTH CHIDKAETCS, 4TO JIeJaeT HEOOXOJUMBIM
pa3paboTKy M BHEAPEHHE KOMIUIEKCa HCCIIEOBAaHUN SHAOMETPHS [UIS ITOBBIIICHUS
3¢ GEeKTHBHOCTH IPOTPaMM BCIIOMOTATEIbHBIX PENPOAyKTHBHBIX TexHooruit (BPT) [4].

XPOHNYECKUH SHIOMETPUT — KIMHUKO-MOP(OJOTHYECKHUH CHHIPOM, NPH KOTOPOM
BO3HMKAIOT  MOP(QOGYHKIMOHAIBGHBIE  M3MEHEHUs,  HapyIlIalolue  LUKJINYECKYI0
TpaHC(HOPMAIIHIO U PEICITUBHOCTH CIU3UCTOMN 000m0uKy [3].

PenenTBHOCTP — 3TO KOMIUIEKC, CTPYKTYpPHO-()YHKIMOHAJIBHBIX XapaKTEPUCTHK
SHJIOMETPHS C YETKMMH MPOCTPAHCTBEHHO-BPEMEHHBIMH MPOMEXYTKAMH, OTPEEIISIOIINH
CIIOCOOHOCTH PHJIOMETPHS K MMIUIAHTAIHH.

Llenv uccneoosanusn: Onpenenuts QyHKIIMOHATEHOE COCTOSHUE DHIOMETPHUS Y JKEHIIUH C
OecriommeM TpH  HM3YYCHHM TPOiIH(EpaTHBHONW aKTUBHOCTH, HAIMYUS XPOHHYECKUX
BOCITAJIUTENBHBIX MPOIIECCOB M DKCIIPECCUH PEIENTOPOB dcTporeHoB (Er) u mporecreporna (Pr).

Mamepuanvt u memoodsl: B 3TOM HWCCIEIOBAaHUHM HCIOJIB30BAIA  COCKOOBI
(hYHKIMOHATIBPHOTO CJIOS JHAOMETPHS JKEHIIWH ¢ OecruiogueM, B3STHIE B CTaIHIO
nponudepanun (7-10 7eHHP MEHCTPYaAJIILHOTO NUKJIA) JJI TPOBEJACHHSI THCTOJIOTHYECKTO U
MMMYHOTHCTOXMMHUYECKOTO HCCIIEIOBAHMS.

Jns  rucTonormyeckoro wMccienoBaHus Marepuan ¢QukcupoBam B 10%  pactBope
(opmanmna. O6pasikl ObUTH 00paOOTAHBI MO CTAHAAPTHOM METOAMKE M 3aKITIOUCHBI B TapaduH.

UI'X peakuuio npoBOAMIM Ha jAenapadUHUPOBAHHBIX cpe3ax II0 CTaHJIAPTHBIM
nporokosnam. Onpezensiii ypoBeHb 3Kcnpeccun mapkepoB CD-138 u Ki-67. TTomumo
9TOr0 OLEHWIN COCTOSHHUE PELENTOPHOro ammapara SHAOMETPHs, MO KOJIUYECTBY U
cootHommeHuto Pr u Er penentopos.

! Hayunsrit pykoBomuTens: k.M.H. Enxnes Anexcanap ATn6exoBud.
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Ki-67 — wMapkep mnpomudepannn, KOTOPbIA pPaccCMaTpHBAIOT ISl OLCHKH
nponudepaTUBHONW aKTUBHOCTH KJIeTKH. OH OTpa)kaeT KOJMYECTBO MUTOTHYECKH aKTUBHBIX
KJIETOK, TaK KaK dKCIpeccupyeTcs Bo Beex (aszax kierouHoro mukia (G1, S, G2, M), kpome
GO, T.e. IHTEHCHUBHOCTb SJICPHOTO OKPAIIMBAHUS MOXET OBITh BECbMa BapHaOeIbHOM.

CD-138 — UMMYHOJIOTHYECKHIH MapKep IUIa3MaTHYeCKUX KIIETOK, SIBISAETCS «30JI0THIM
CTaHIAPTOM» THUCTOJOTMYECKOM JAMarHOCTHKHA  XPOHHYECKOTO  JHJIOMETpPHTa  IIpU
MOP(OIIOTHYECKOM HUCCIEIOBAaHUHT IHIOMETPHSL.

Penenrropsr x sctporenam (OP) u mporectepony (I1P) oTHOCATCS K BHYTPHKIICTOYHBIM
penenTopaM CTePOMAHBIX TOpMOHOB [3]. OHM TNPHCYTCTBYIOT B pa3INYHBIX TKAHIX-
MHUIIEHSX, IPEKIE BCETO B MaTKe, TAE yIaCTBYIOT B MEXaHH3MaX TOPMOHAIBHON PEryIIsiun
KU3HEACATETBHOCTH U (PYyHKINOHAIBHON aKTHBHOCTH CIIECIHATH3UPOBAHHBIX KIIETOK.

Pezynomamut uccnedosanus: Ilpu ananuze MOpQONOrHUECKON CTPYKTYPBI HIOMETPHS O
nposrdepaTHBHOW aKTUBHOCTU CYIWIM 1O (opMe ¥ BEIMYMHE JKeJle3, PacHoJIOKCHHUIO
SMUTENMSI ¥ KOJIMYECTBY MHTO30B B HeM. B ciydae XD, kak IpaBWIIO, BBISBISIETCSI OTEK U
UHOIIBTPALMS [UIa3MaTHIECKUMHU KIIETKAMH, TMM(OIUTAMH, CKJIEpo3 cTpoMsl (puc. 1) [2, €.5].

BT TGS
SR,

o
S8

3aknoueHue: snHdomemputl paHHell 3aknoyerue: s3ndomempull cpedHell
cmaduu npoaugepayuu; XxpoHuveckuli  cmaduu npoaudepayuu; ouazoeas
3HOOMempum 2unepnaasus 3HGoMempus

Puc. 1. 'ucmonozus

Ho WI'X okpammBanue jgaer Oojee IOJHOE IMpeacTaBleHre O (yHKIMOHAILHOM
COCTOAHUU DHAOMCETPHUS.

Cayvaii 1 Cayyaii 2
MeHee 109 xceaes ¢ snumenuem Ki-67 + oxo.10 60% xcenes ¢ snumeauem Ki-67 +

Puc. 2. [Iponugpepamusnas akmurHocmo

Ha ¢oHe XpoHHYeCKOro BOCIAIEHHsI OTMEYAETCS YCHIIEHHe dKcrpeccun mapkepa Ki-67
B KJIETKaX JKEJIE3UCTOr0 U TIOKPOBHOTO JITUTENHNS, U B KJIETKaX CTPOMEI (pHC.2).

Mapkep mnasmatndeckux kietok CD-138  sBinsiercss  aOCONIOTHBIM — KpHTEpPHUEM B
JquarHoctuke X3. Ero skcnpeccus oTMeuaeTes BO BCEX CIIydasiX XPOHHMYECKOTO SHIOMETPHTA.

Ho B ciyuae 1(puc.3), CD-138 + NO3UTHBHBIX KJIETOK HE OBUIO OOHapyKeHO, 4TO
TOBOPUT HaM O HENOJHOM MOpQOIOrHYecKoM Komiuiekce XD, Tak Kak HMeeTcs
muMonuTapHas HHQUIBTPALUS U CKIEPO3 CTPOMBI.
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Cnyuati 1 Cnyuati 2
CD-138 - CD-138 +

Puc. 3. ITnazmamuueckue Kiemxu

B 1pyrom ciydae rucTONOrMYECKH HEBEepUPHUUUPOBAHHOTO XD OTMEUaeTcsl HaJIndue
CD-138-110/10’)KATEIBHBIX  KJICTOK, YTO CBHJACTEIBCTBYET O TOM, YTO I[LIa3MaTHYCCKUE
KJIETKH ITPY OOBIYHOM OKpAIIMBAHWUY HE BCETAA BU3YAIU3UPYIOTCSL.

Okcmpeccust penentopoB Pr coxpanena. B ciydae 1 skcpeccust pementopoB Er B
SMUTENH CHIDKeHA — 0KoJo 50% (puc.4).

CooTHoleHne ypoBHEH perienitopoB Pr u Er B HopMe a7 cTaany nporugepaniu paBHO
npumepHo 1 [4].

Ho ecnu oTmevaercs 3HaYMTENbHOE CHIDKCHHE dKcmpeccuu Er u Pr u m3menenue ux
COOTHOIIICHHS B KJIETKaX CTPOMBI M JMUTEJIHS JKEJIe3 Mbl MPEAINOaraeM, 4T0 HACTYILICHHUE
OepeMEeHHOCTH MaJIOBEPOSITHO.

Prcmpama oxono 70% +, Pr cmpoma oxono 30%+,
anumenuil oxona 70% + anumeauil 6oaee 90% +

Pt

Er cmpoma oxoao 75% + Er cmpoma oxono 70%+,
anumeaui okoao 50% + anumeauil 6onee 80% +

Puc. 4. Ilpocecmeponosvie u s3cmpocenogvie peyenmopul

Bbigoos: Ha ocHOBaHWMM TOJNYYEHHBIX JaHHBIX, MOXHO CJeJaTb BBIBOJ, 4YTO
ornpezeneHrne MoppoQPYHKIHOHATLHOTO COCTOSIHUSI 3HAOMETPUS BO3MOXKHO TOJIBKO IIPH
ucnons3oBanuu UI'X uccnenoBanus.

CBoeBpeMeHHOE onpenesieHne MOpGO(YHKIMOHAIBHOTO COCTOSIHUS JHAOMETPUS Y
JKEHIIMH ¢ OECINIOJWEM TI03BOJMT ONPEAEIUTh JaNbHEHIIYI0 TAKTUKY JICUCHUS W
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BO3MOXKHO, Ha OCHOBaHHHM J3TUX JaHHBIX, C OOJNbIICH JOJed BEPOATHOCTH OyIeT
BO3MOXKHOCTb MPEANONI0KUTH pe3yibratbl IKO.

Cnucok aumepamypul

1. Tonuuesa O.HU., Ilpanuwnuxoe B.A., Kemxosa 3.Il. buomncum samomerpusi, M:
Menununa, 1978 .1, 232 c.

2. Cyxux I'T., HLlypwanuna A.B. Xpoumueckwii sumomerput, M: I'DOTAP-Menana,
20121, 64 c.

3. Ionomapenko K.FO. PenenTHBHOCTh JHOOMETPUS Y JKCHIIWH C HAPYIICHUSAMH B
penponykTuBHOU cucteme // KypHan akyniepcTBa U KeHCkux OoiesHer. 2017. T.66. -
Ne4. — C.90-97. doi: 10.17816/JOWD66490-97.

4. Penentopsl MPOrecTEpOHa W AICTPOTCHOB B SHAOMETPHH. [DJEKTPOHHEBIN pecypc].
Pexum nocryma:  http://humbio.ru/humbio/01122001/progest/00009192.htm/  (nara
obpamenus: 12.08.2018).

5. Casemvesa EM., Iepmunosa C.I., Jdemypa T.A. Cnocod MpPOTHO3HPOBAHUS
PELENTUBHOCTH SHIOMETPHS Ha OCHOBAHUH OLCHKH SKCIPECCUH gNIg U gNrer B «OKHO
UMIUTIAHTAIlAI» B SHAOMETPHH JKCHITMH OCCIUIOOUEM W HEyJauyHBIMH MOIBITKAMH
MIPOrpaMMBbl 3KO. [DnexTpoHHBII pecypc]. Pexum Jocryna
http://lwww.findpatent.ru/patent/261/2617515.html © FindPatent.ru - maTeHTHBIH TOKCK,
2012-2018/ (mata oopamenns: 12.08.2018).

OINPEJEJIEHUE CKOPOCTH PA3BUTHUSI KACTPAIMOHHOM
PE3UCTEHTHOCTH PAKA IPEJCTATEJIBbHOM KEJE3bI HA
OCHOBAHWH YPOBHSI YKCIIPECCHUM PEIIEIITOPOB
AHJIPOTEHOB U K|-67*
bannaeBa d).X.l, bunuena 3.T.?

'Bannaesa ®amuma Xapumonoena — cmyoenm;
2Buyuesa Anuna Taiimypasosua — cmyoenm,
Kagedpa namonozuueckol aHamomuu, ieyebHwlll axyivmemn,
Dedepanvroe 2ocyoapcmeernoe 6100cemnoe 00pa3os8amenbHoe yupexicoerue gvicuie2o 00pa30e8anus
Cesepo-Ocemunckasn 20cyoapcmeennas MeOuyUHCKas akaoemus
Munucmepcmea 30pasooxpanenus Poccuiickou @edepayuu,
2. Braouxasxas

Aunomayus: 0OHUM U3 CaMbIX PACIPOCMPAHEHHBIX 3MOKAYECMBEHHBIX HOB000PA306aAHUL
Cpedu MYJHCCKO20 HACeNeHus AGNACMCA PaK NpeoOCMmamenbHOl Jicenesbl, 6 YaCMHOCMU
ayunapnas  adenoxapyurnoma. Cpedu memooos neuenus ayunapHol adeHOKAPYUHOMbL
OOHUM U3 KIIOUEbIX AGNAemCcs anopozenoenpusayuonnas mepanusi. Komopas, oonaxo,
mepsiem c0i0 IPHEeKMUSHOCHb 6 C6A3U C PA3BUMUEM KACMPAYUOHHOU Pe3UCIERMHOCTIU.
B nawem ucciedosanuu npoanaiu3upyem 8eposmHoOCHb PA3eUmus 20PMOHPE3UCTEHIMHOU
ONYXONU 8 3a6UCUMOCTIU OM UMMYHOZUCTHOXUMUYECKO20 NPOPUISL ONYXOU (8 YACMHOCHU
maprepos Ki-67, AP).

Kniouesvle cnosa: ayunapnas adeHoKapyunoma, pax npeoCmamenvhou  Jceneswl,
AHOPO2EHOCNPUSAYUOHHAS MEPANUs, KACMPAYUOHHAS PE3UCHEHMHOCb,  Deyenmopbl
anopozenos, mapkep nponugepayuiL.

! Hayunsii pykosomurens: Kk.M.H. Enxues Amekcannp ANHGeKOBHMY, M.M.H. XacHros Amam
Bnagumuposuu
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Beeodenue: Pax mpencrarensHod kene3sl (PIDK) sBnsiercss onmHuM U3 caMbIx
PacIpOCTpaHEHHBIX 3JI0KAYECTBEHHBIX HOBOOOpPAa30BaHMII CpelM MYXKCKOTO HaceleHHs. Puck
Pa3BUTHS paka IPOCTAThl YBEIMYHMBACTCS C BO3PACTOM, B OCOOEHHOCTH TIOCIIE TIATHACCSTH JIET.
B uncne 3m0kayecTBEeHHBIX OIMyXOJeil MpecTaTeNbHOM JKele3bl Hanboee 4acTo BCTPeYaeTCst
alHapHas aJIcHOKapLMHOMa — OIyXOJb, BO3HHKaIOlIasg U3 snurenusi auuHycoB[l, c.11]. Ha
CCTONHAIIHMA NEHb OJHWM W3 OCHOBHBIX METOJOB JICUCHWS, HApsoy C paanKadbHOH
MPOCTAaTIKTOMHEH, JTy4€BOW M XUMUOTEpANMEH, SBISETCS aHAPOreH JCIPUBALIMOHHAS Tepanus
(AAT) [1]. Omaako, HECMOTPST Ha IIMPOKOE MPUMEHEHHE JaHHOTO METO/a M CPAaBHHUTEIBHYIO
s¢dexTuBHOCT, Ha HayanbHBIX 3Tamax (80-85%) omyxomp paHO WM TO3IHO CTAaHOBHTCS
TOPMOHPE3UCTEHTHOM (UTO SBJIACTCSA KpaeyroybHBIM KaMHeM B jieuennn PIDK) [1, ¢.76].

B kagecTBe MOPQOIOrHIECKOTO KPUTEPHUS AT OLEHKH BEPOSITHOCTH PA3BUTHSA paHHEH
KP paccmoTpum Takue MapKephl, KaKk aHJPOTCHOBBIC PEIENTOPHI, MapKep Mposrudepanun
Ki-67 [1, c.22].

AHnOpozenosvlil  peyenmop — OAWH W3 PELENTOPOB CTEPOUIHBIX TOPMOHOB CeMeHCTBa
SIEPHBIX PELENITOPOB, CIIOCOOHBIX HENOCPEACTBEHHO B3anMMopeHcTBOBaTh C siepHoit [THK;
aKTUBHUPYETCs NIPU CBA3BIBAHUH C aHAPOTCHAMM B IMTOIUIA3ME, a 3aTeM MEPEHOCHUTCS B SIPO.
Heo0xomum 1y1st pa3BUTHSL M LIEIOCTHOTO (DYHKIIMOHUPOBAHUS TIPEACTATENIBHOM JKeIe3bl.

Ki-67-mapkep mnponudepanun — MO3BOJNSET BBIACIUTH OMYyXOJEBbIe  KJIETKH,
HaXOJIAIINECS B aKTHBHOH (pa3e KIETOYHOTO ITUKIIA, Ha BcéM ero npotskennu (Gl-, S-, G2-
u M-opassr). Ki-67 orcyrctByer Tonbko B GO-mepuone.OTo opHa M3 HauOoyee BajKHBIX
XapaKTEepUCTUK (PCHOTHIA OIMYXOJH, B 3HAUYMTEIHHOW CTENCHM OIPEAENAIoNnas CKOPOCTh
pocTa HOBOOOpa30BaHMS, PUCK METacTa3MpOBAHMS, MOTCHIMAJIBHBIH OTBET Ha JEUCOHBIC
MEPOIIPUSTHSL U UCXOJ OHKOJIOTHYECKOTO 3200JIeBaHMsL.

CymecTByer  1Be MIPOTUBOMOJIOXKHBIE  TOYKH 3peHust B OTHOIICHUU
MMMYHOTUCTOXMMHYECKOTO  (JEHOTHNA  OIMyXOJed  NpelNcTaTeNbHOW  JKeJe3bl  Kak
npeaukTopoB panHeil KP [2]. CornacHoil oqHOM 13 HUX 3kcnpeccus AP mpsmo 3aBHCHT OT
crenenn mposudepatuBHoil aktuBHOCTH 10 Ki-67 [3,4]. OmHako MO JaHHBIM APYTHX
y4eHbIX ypoBeHb 3kcrpeccun Ki-67 u AP HaxomuTcst B 00paTHOMH 3aBHCUMOCTH

Llens uccnedoeanun: OnpenesuTb ¢ TOMOIIBIO HPEIUKTOPOB CKOPOCTh Pa3BUTHUS
KaCTPallHOHHOM pPE3UCTEHTHOCTH Yy TAlHEHTOB C AalWHApHOW aJeHOKapIIMHOMON
MPE/ICTATENBHOM KeJIe3bl.

Mamepuanvt u memoovi: B 3TOM pETPOCIEKTHBHOM HCCIEIOBAaHUN HCIIOIb30BAIN
OWOTICHIHBI MaTephall TMAIUCHTOB C alMHAPHON aJCHOKAPIUHOMOW TIpeICTaTeIbHOMN
xene3bl. CreneHp quddepeHInpoBKY OLEHWIN B COOTBETCTBUH ¢ MHAEKcOM [ nmcona. [s
OTIpEJIeNIEHUs] YPOBHSA OKCIPECCHUU aHJpPOTEHOBBIX pernentopoB (AP) wu wmapkepa
nponudeparmn  Ki-67 0OmyxoieBbIMH  KIIETKaMH, MPOBEIH HWMMYHOTHCTOXHMHYIECKOE
okparmBanue Matepuana anturenamu Ki-67 (kmox MIB1), AP (monukioHa bHBIC).

OO0pa3sipl ObuTH 3aUKCUPOBAHBI B (opmanuHe (obOecrneunBaeT (PUKCAIUIO aHTHICHA K
TKaHEBBIM KOMITOHEHTaM), 3aKJIFOYCHBI B apauH, Hape3aHbl Ha MHUKPOTOME U TTOMEIICHBI
Ha npeaMerHele crekna. Ilepen nposenennem MI'X  npoBenacs peruapartanus
napauHOBBIX CpE30B M JIEMAaCKHMpPOBKa C IIEJbI0 BOCCTAHOBICHUS OPUTMHAIBHON
CTPYKTYpBI O€JIKa U «OCBOOOXKICHNEM» aHTUT'€HOB.

UI'X mpoBeny HempsiMbIM CIOCOOOM ¢ MCIONIb30BaHHeM cucTeMbl nerekuuu Ultra Vision,
IpH KOTOPOI MECTO CBS3bIBaHUS HEpBUYHBIX AT BBIBIISIETCS C MOMOIIBIO YHHBEPCAIBHBIX
BTOPMYHBIX aHTHTEJ, KOHBIOTHPOBAHHBIX C MOJMMEPOM, MeYeHbIM (epmeHToM. [lommepHbIit
KOMIUIEKC BH3YaIN3UPOBAJICS C TIOMOIIBIO CHCTEMBI CyOCTPaT-XpOMOTEH.

Oramet UT'X

1. mpomsiBanme Oyhepom

2. OJIOKMPOBKA SH/IOTCHHOMN MEPOKCHUAA3BI

3. mpombiBanue Oydepom

4. uwnkyGamuss ¢ Protein block mns  GnoKMpOBKH caiiTOB — HeCHEU(PHIECKOTO
CBSI3BIBAHMSI.

5. mpomsbiBanue 0ydepom
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HaHeceHue nepBu4yHbIX AT x AP
IIPOMBIBaHHE
unkyb6auus ¢ Protein block
Hanecenue nepsuuHbix AT k Ki-67
0. mpombIBaHue

11. nanecenne Primary Antibody Amplifier

12. mpombiBaHue

13. nanecenue HRPPolymer

14. mpombIBaHmE

15. no6asnenne DABChromogenQuanto

16. mpoMbIBaHNE B AUCTHIUIMPOBAHHOM BOJE

17. KOHTpacTHOE OKpallMBaHHE

Pe3ynomamur  uccnedosanusn: Bce omyxonu OKazanuchb HMMYHOIO3UTHBHBI B
otHouleHnn AP. BrisiBieHa 3aBUCHMOCTD MEXy CTEHEHBIO MU(depeHIIMPOBKY OMyX0IH U
YPOBHEM DKCIpeccur Mapkepa mposudepaimu Ki-67.

Onyxonu, umeromue 6osee BbICOKUI wHAekc [nmucona, ¢ komuyectBoM Ki-67
MOJIOKHUTENBbHBIX  KJIeTOK okono 20% (puc.l), xapakTepu3yloTcsd yMEpEeHHOH
skcupeccueit AP (puc.2).

oo~

Puc. 1. I'nucon 5+35, Ki-67 Puc. 2. Iucon 5+5, AP

OO0pasipl BBICOKO U YMEPEHHO MU(GEPEHIIMPOBAHHBIX AIMHAPHBIX aJCHOKAPI[MHOM C
ypoBHeM Ki-67 monoxuTensHbIX KieTok 2-3% (puc.3) (rimmcon 3+3), XapakTepH30BalInuCh
Goutee BeIpaxkeHHOH skcnipeccuer AP (puc.4) u (puc.5) rimcon (2+2).

e

3y f S y A
e L 5

Puc. 3. I'nucon 3+3, Ki-67 Puc. 4. I'nucon 3+3, AP

CoepemeHHble uHHoBaumm Ne 4(26) 2018 ] 50 |}



Puc. 5. I'nucon 2+2, AP

Takke Ha puc.5 BUJHO, YTO YPOBEHb FKCIpecud AP B OIyXoiu MpeBBILIAET YPOBEHb B
HOPMaJIbHBIX kelie3ax. TakuM o0pa3oM, 3aBHCHMOCTh MEKTy ypoBHeM dkcnipeccun AP, Ki-
67 u crenieHpio A HepeHIINPOBKH OITyX0JIeH OblIa BEISBICHA.

Bwi6oowi: IlonydyeHHble HaMM [JaHHBIE IO3BOJSIOT CHAENATh BBIBOJ O TOM, 4YTO
OIIyXOJIM pa3HOW cTeneHHu JU((GEpPeHUUPOBKH U C Pa3HBIM YPOBHEM INPOJU(EpaTUBHOM
aKTUBHOCTH HMEIOT KoJudecTBO AP mpeBblmaroniee ypoBEeHb HX JKCIPECCHU B
HOpMaJIbHON TKaHU. YpOBEHb dKcnpeccun AP HanGoisiee BBICOK B ONMYyXOJSX C BHICOKOI
crenenpio nupdepeHIupoBKH, oaHako skcrnpeccus AP Gonee 90% kineTok oTMedaercs
M B HHM3KO JU(G(GEpeHUUPOBAHHBIX OIYXOJsAX, TOBOPS O HAIM4YMU Yy HHUX
yyBcTBUTENbHOCTH K AJIT, uTo moaTBepikIaeTcs KIMHUYECKUMHU HaOnroneHusimu. Ha
JAHHBIII MOMEHT HCCIIEJOBAaHUE MPOJOJIKAETCS.
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BETEPUHAPHBIE HAYKH

KAYECTBO U BE3OITACHOCTbH PA3JIMYHOI'O MSICA
U3 IIYYNHCKO-BOPOBCKOHM KYPOPTHOM 30HbBI
Maiikanos B.C.}, AyTeJsieeBa J.T., HcemarynoBa r.T.2

"Maiixanos Baneabaii Cadenosut — 0oKmop Guoi0uteckux Hayk, npogeccop;
2Aymeneesa Jlaypa Tonezenosua — PhD, cmapuuii npenodasamens;
$cmazynosa Ivaocuxan Tanzamosna — Mazucmp 6emepunapHoiX HayK, OOKmMopanm,
Kagedpa semepunapHol canumapuu,

Kaszaxckuii acpomexnuueckuil ynusepcumem um. C. Ceiighynniuna,

2. Acmana, Pecnybnuxa Kasaxcman

Annomauyua: 6 cmamve aHATUBUPYIOMCA PE3YbMAMbL OP2AHOIENMUYECKUX U QUIUKO-
XUMUYECKUX OaHHLIX U nokazameinelli 6e30NACHOCMU MACA PA3IULYHBIX U008 JICUBOTNHDBIX,
omobpannwix u3 Llyuuncko-boposckoil Kypopmuou 30Hbl. Onpedenienvl U3MeHeHUs Nno
OP2AHONENMUYECKUM, — QUUKO-XUMUYECKUM — NOKa3amenam  (KOHCUCTMEHYUS, — apoMam
oynvona, pH) u no konyenmpayuu coneti msadgicenvblx Memauios, paouoHyKiuoos.

Knroueewie cnosa: L]yyuncko-boposckas kypopmuas 30na, 6€30nacHOCMb, KAYeCmao.

Matrepuajibl U METOBI:

Marepuasaom HcciieIOBaHUN CITYKHIH IPOOBI Msica Pa3IMYHbIX )KUBOTHBIX, OTOOPaHHBIX
Ha peiHKe «OKomapt» r. llyumncka u moc. bypabaif, oTkyna B MOCIEICTBHM MPOAYKIIUSL
peanusyercst Ha BCel TEPPUTOPHU KypOpTHOH 30HBI. COJIM TSKENIBIX METAJUIOB B IIPOIYKTaX
HCCIEAYIOT METOAOM MAacC-CIIEKTPOMETPHUH C HWHIYKTUBHO CBS3HOW IumasmMo. Jlis
MPOBEICHUS MCCIIENAOBaHUS B Jabopatopun paspadoraHa — CraHZapTHas OIepallMOHHAs
npouenypa. «OnpeaeneHne cleoBEIX 3eMeHTOB. ONpeeneHie MBIIbIKa, KaAMUs, PTYTH
Y CBHHIIA B ITMIIEBBIX NMPOAYKTaX METOJAOM MAacC-CHEKTPOMETPHUH C HHAYKTHBHO CBS3aHHOM
wrazmoit (MCII-MC) mocne munepwimzanuu mox maeinerueM Agilent Technologies 7700
SeriesICP-VSUILI-COTI-M-E-002». KoMIuteKC CHeKTpOMETPUYECKHN JUIi  HW3MEPEHHUs
aKTHBHOCTH allb(a-, OeTa- ¥ raMma-u3nnydammmx Hykiauaos «I[Iporpecc» cocTout u3 AByX
crietpomeTpoB: bera — cnektpomerp cuuHTHLIAIUMOHHBIA «IIporpecc - bera» u 'amma -
CIEKTPOMETP CUUHTUILIALUOHHBIN «IIporpecc — 'ammay.

Beenenne

[TpoGnembl oxpanbl okpyxatoiei cpenbl [ydnHcKo-BopoBCKOH 30HBI IMEIOT OTPOMHOE
3HAa4Y€HHE, KOJIOTHIECKOE COCTOSHUE KypOpTa OCTAETCsl HAIPSDKEHHBIM. Y POBEHD 3arpsi3HEHHE
JIECHOHM PacTUTENILHOCTH (XBOWHBIX M JIMCTBEHHBIX MOPOJ) 1O JIBYOKHCH CEPhI COCTABIISIET OT 2
Jo 5 TIJIK. 70% nousenHoro nokposa . lllyunncka 3arpssHens! no ceuniy ot 2 1o 3 ITJIK, no
MbIbIKyY — 10 — 15 TIAK, mo mequ — ot 3 mo 20 ITAK [1].

ITo uccnenoBanusim nposefeHHbIMU B nepuos ¢ 2004-2009 rr. KOHTaMMHHUPOBAaHHOCTH
msica peid o3ep IIIBK3 mo comsM TsHKenbIX METayuloB B HEKOTOPBIX NMpoOax MpeBHIIAIO
IIAK, uTo moaTBepKAaeT 3arpsi3HeHHOCTh BogoeMoB. Ha 90% rmromany B 30HEe 3aKa3HOTO
pexnuMa BBIJENICHBI CIIeAYIoNTe QYHKIIMOHAIBHBIE TOI30HBL: 1. perymupyeMoil pekpeannu,
T/Ie PacIoiaraloTCsl MPEATPHTHS, IPOU3BOJICTBEHHON JESTEIHHOCTBI0 KOTOPBIX SIBIISIETCS
OTIIBIX W CAaHATOPHO-KypopTHOe JieueHue (modepexns o3ep Lllyuse, bopoBoe u Bomnbmioe
Yebause); 2. 00CITy)KUBAaHUS TYPHUCTOB, I'/I€ B COOTBETCTBHHU C YTBEPKICHHBIMH IPaBUIAMHU
OCYILIECTBIISIIOTCS.  9KCKYPCHOHHBIE MapLIpyThl M TYpPHCTHYECKOE OOCiIyXuBaHue; 3.
OTrPaHUYEHHON XO3SICTBEHHOW AEATENBHOCTH, IAe HaxoAsTca 3emnu T.lllyumHcka, moc.
Bypabaii u 1p. myHKTOB, TOPOTH, BBINACH! JUIS CKOTa U T.IL [2].

KuoTHbIil Mup paszHooOpaseH, HacuuThiBaeT 305 BHIOB, YTO COCTaBISET OKOJIO
36% Bceil QayHsl nmo3BoHO4HbIX Kaszaxcrana, mpuuem okoio 40% or ee cocraBa
0o0HTaeT TOJNBKO 3JIeCh — Ha TpPAHUIIC CBOMX BHUAOBBIX apeanoB. 13 BHJIOB U3 HHUX
3aHeceHsl B KpacHyro kaury Kazaxcrana [3].
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B nocnenHue roapl Ha TEPPUTOPHM HAlMOHANBHOTO napka «bypabaii» ocymiecTBiseTcs
monurtopur OOIIT, T1.e. BBegeHa cucremMa HaONIOAEGHMH 33  €CTECTBEHHBIM
TE€YEHUEMIIPUPOJHBIX TPOLIECCOB U M3MEHEHMSAMHU COCTOSIHUS OKpyXkarouied cpensl. OHa
BKJIIOYaeT 4 OCHOBHBIC HampaBjeHUs: 1) KOHTPOJIb XMMHYECKOTO COCTaBa BOABI W3
WCTOYHHMKOB; 2) KOHTPOJIb KOHLEHTPALMH 3arpsA3HSIONMX BEIECTB B aTMOc(hepHOM
BO31yXe; 3) KOHTPOIb KOHICHTPAIMi 3arpsA3HSIOIMX BEIIECTB B ITOYBCHHOM IIOKPOBE;
4) KOHTPOJIb YPOBHEH paIHaIlHH.

OCHOBHBIMM ~ HCTOYHMKAMH  TEXHOTGHHOTO  3arpsi3HEHHWS  BOJ  ABIAIOTCA U
HECAHKI[IOHNPOBAaHHBIC CBAJTKH MYCOpa, C KOTOPHIX IPOUCXOAWT CMBIB, 3arps3HEHUE H
MpocavyrBaHWE B TPYHT 3arps3HEHHOW BOABI. VIHTCHCH(HKALNSA CEIbCKOXO3SMICTBEHHON
JEATEIbHOCTH, TPAMOE IIPECIENOBAaHWE B MPOIIIOM, HEPEryJIHpyeMas peKpeanys B
HACTOsIIee BpeMsl, HETATUBHO CKa3ajHCh HAa COCTOSHHUM >KMBOTHOIO MHpPa HAallMOHAIBHOTO
napka. Vcuesnn MHOrHE BUJIBI NTHUII, MIEKOUTAIOIINX, pbI0. ['Mapoduosorus n nxtuodayHa
BOJIOEMOB HAIMOHAJILHOTO Mapka B nocienHue 30 JeT noaBepriach riyO0OKUM M3MEHEHHSM,
KakK BCJIEJICTBHE €CTECTBEHHBIX NPHYMH, TaK U B PE3yJIbTaTe€ aHTPOIOIE€HHBIX BO3IECHCTBUIA
(oOMereHre BOIOSMOB U 3BTPO(UKAIMK BO, HHTPOIYKIIUS HOBBIX BUIOB H JIp).

AHanmu3 BBIOPOCOB OT IEPEIBIKHBIX HCTOYHMKOB, IPOBEICHHBIX B ropoze lllyumHcke,
TMIOKa3aJl, YTO BBIOPOCHI OT aBTOTPAHCIIOPTA COCTaBILIOT 73% OT 00IIel cyMMBI BEIOPOCOB H B
cpemHeM coctaBimsror 10,0 TeIc. ToHH/TOA. OCHOBHOW BKJIAA B 3arpsA3HEHHE aTMOC(HEPHOTO
BO3yXa BHOCAT KOTENIbHBIE, pacronoxkeHHble B Topone lllyumncke, mocenke bypabait u
037IOPOBHUTENBHBIX yUpexaAeHMSIX. CpeHIN To10BOH 00beM BHIOPOCOB 3arpsI3HAIOLINX BEIIECTB
B aTMoc(epHbI BO3MyX cocTaBimsteT 3,9 Thic. TOHH. OOImee KOJIMYECTBO CTalMOHAPHBIX
HCTOYHHUKOB (KOTEIBHBIX) HAXOIIUXCS B KypOPTHOM 30HE COCTaBIsAeT 51 equHMILy.

Pe3ysbrarhl ncciaeoBaHuil 1 00CYKACHHE

Ilo opraHonenTHueckuM mokazaresnsiM B npobax koHMHBEI (UJI SIkoBneBa), roBsiAMHBI
(MU «Tacynuny», UIT «/Ipbirano») KOHCHCTEHIUs ObUIa ClerKa PHIXJIOW, Ops0ioi, OyIb0H
OBUT MYTHOBATBHIM C BBIpAXKEHHBIM OcCaakoM. JKHpOBBIE Kalii Ha ITOBEPXHOCTH OyJIbOHA
MEJIKO-pa3apo0IeHHbIE, HCXOASIINE apbl UMENIN IIOCTOPOHHUH 3amax.

B BblmenepeuncineHHBIX MpoOax ObUIO IPEBBIMICHHE COJECP)KaHHMSA KOHLEHTpPALUN
BOJOPOJHBIX HOHOB OT 6,44 10 6,79.

Taéﬂuua 1. OpzaHOﬂenmuquKue u ¢M3MKO'XMMM'46€KM€ nokasameinu msiaca pasiudHvlx 611008

IHCUBOMHBIX
Ne HaumenoBanne 3anax Koncucrennus IBer ITpo6a Bapkoii pH
. . OynboH
Konnna CBOICTBEHHBIH, P TEMHO- MYTHOBATE
1 (41 SIxoBneBa) CclIeTKa OTIaeT P KPacHBII yr 6,79
_ npsdnast C BBIPAKEHHBIM
(n=5) OTOM
0CaIKOM
Coumuna CBo¥CTBEHHBIH OynboH
2 (UIT «[peiramo») IUTOTHAS PO30BBIH ¥ . 5,88
(n=5) BHJTy Msica TIPO3pavHbIHd
Konuna CBOMCTBEHHBIH TeMHO 6yVIbON
3 (UIT «dpsiramno») cJIeTKa OT/AaeT phIxias . Y . 6,12
ol PO3OBBII TPO3pavHbIit
(n=5) OTOM
(§7%1180):4
Tosmma CBOMCTBEHHBIH cJIerKa phIXJiast M H)(’)BaTmﬁ c
4 (UI1 «Tacynun») P ’ . yr 6,63
BHIY Msica npsonast KpacHbIi BBIPaYKEHHBIM
0CaJIKOM
OynboH
Tosstuia CBOMCTBEHHBIIH, cJIerKa phIXJiast SIPKO M H)(’)BaTmﬁ c
5 (UIT «[Ipbiramo») ? P ’ pKO- yr 6,44
BHJTy Msica npsionast KpacHBII BBIPQKEHHBIM
0CaJIKOM
ToBsiuna CBOWCTBEHHBIH, . OyJIbOH
6 > IUIOTHAS KPaCHBII Y . 6,11
(4JI KoxxaxmeTtoB) BHIY Msica TPO3pavHbIit
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ConepxaHue coJieH TSDKENbIX METAUIOB B HCCIENYyEeMBIX IPO0ax HE IPEBBILIAIO
MIPEAENbHO JOIYCTUMON KOHIIEHTPALUH, OJHAKO ObLIM YCTAHOBIICHBI CIICI0BBIE KOJINYECTBA
B nipobax kouuHsl (4J1 Sxosnesa), ceunua (Pb), kammus (Cd). Konuenrpauus pryru (Hg) B
npo6ax rossaunsl (UI1 «/Ipeiranoy).

Puc. 1. I[loocomosnennvie 06paszyvi Puc. 2. Pazmewenue npo6 6 agmocamniepe

Kak BunmHO M3 TaOmUIB! 2, KOHIEHTpalus paanonykimmaa Llesuii- 137 Bo Bcex mpobax
konebanace ot 1,5 1o 44,4 Br/kr.

Tabnuya 2. Pezynsmamul uccied08anutl MAca pasiuyHbX U008 HCUBOMHBIX

Ne HanMﬁ‘;’;aH“e/ (MBI'IAI\ISBS[K) (Razcl:n(ajnﬁ) (pgfgb) (cszlt{)eu) Hesmii -137
01 0,05 0,03 05 200

1 (LIHK;::::;M) <0 001 0,02 01 10,12 30,3
2 (Hg?:::f:m) <0 <0 <0 <0 1132426
3 (Hgﬁ‘;ﬁam) <0 <0 <0 <0 44.4 4482
4 (Hl;[";’;i’;giﬂ) <0 <0 <0 <0 18,2 29,9
5 mnrffiﬁ‘fii o <0 <0 0,01 <0 17,1428,
6 mn?;;}::ﬁzm) <0 <0 <0 <0 6,3+30,9

Takum  oOpa3oM 1O  pe3yiabTaraM  HCCICIOBaHMH  BHAHO, 4YTO  OOpa3Ilbl
CEIIECKOXO03SMCTBEHHON MPOMYKIIMH MMENIHA OTKIOHEHUS TI0 OPTaHOJEITUYCCKHM, (PU3UKO-
XUMHYECKHM IOKa3aTensM (KOHCHUCTCHIHWs, apoMaT OynboHa, pH) M 1O KOHIICHTpaluu
coJied TSDKEIBIX METAJUIOB, PaIMOHYKIIUAOB.

Cnucox aumepamyput

1. UndopmannoHHBIH OIOJUIETEHP O COCTOSHHM OKpyXaromeil cpexs! PecmyOnnkn
Kazaxcran // MOOC PK. PI'TL.

2. VudopmannoHHblii OONJIETEHh O COCTOSIHUM OKpYyXKaromieit cpensl PecrnyOnuku
Kazaxcran // MOOC PK. PI'TL.

3. becenos C.3., Bexemaes H.I., Kanawnuxoe C.B. u op. Or4eThl AKMOJHHCKOIO
00JIACTHOTO  TEPPUTOPUAIBLHOTO YIIPaBJICHHS OXpaHbl OKpYXKalolleil cpembl 10
[Tyunncko-boposckoit kypoptHoii 30He, 2000-2008.
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HAYKMU O 3EMJIE

AHAJIN3 PE3YJIBTATOB MATEMATHUYECKHUX
IKCHEPUMEHTOB I10 U3YYEHUIO BJIUAHUA
HA KOYOOUIIUEHTHI ®PUJIBTPALIUOHHOI'O
COITPOTUBJIEHUA 'OPU3OHTAJIBHBIX CKBAKWH
Yakpoirua M.A.

Yakpvieun Muxaun Anexceesuy — masucmpanm,
Kagheopa pazpabomru u IKCRILYAMayuy HeQhmsHbIX MeCmopo’COeHU,
Tromenckuti unoycmpuanvhvii yHueepcumem, 2. Tromens

AnHOmayusa: 6 cmamve NpeonA2AeMCA  AHAAU3  PE3VALIMAMOE  MAMEMAMUYECKUX
9KCNEPUMEHMO8 N0 U3VYeHUl0  GIUAHUA HA  KOIPPuyuenmvl  GUILMPAYUOHHO2O
CONpOMUGTIEHUS 20PUSOHMANLHBIX — CKBAXCUH, 0Aemcs KpamKas Xapakmepucmuxa u
onucaunue  MeMOOUKU  UCCIEO08AHUA  CKEANCUH  IKCNPecC-MemoooM,  NpugeoeHda
3a8UCUMOCIL  OMMHOCUMETbHBIX — 0e0umos  om  OMHOCUMENbHO20 — 8CKPbIMUL
nONOCOOOPA3HO20  (hpazmeHma 3anexcu 2OpUOHMANLHOIM CMBOIOM OdSl  PA3ITUYHBIX
KO3(Duyuenmos npoHuyaeMocmu, Oam PUCYHOK C 3A8UCUMOCHIBI) OMHOCUMETbHBIX
0e0umos om OMHOCUMENbHO2O —BCKPLIMUSL  NOAOCOOOPA3HOU U CeKMOPHOU  hopm
@pazmenma sanexcu opuU30HMATLHLIM CHBOLOM.

Knroueevie cnosa: oedoum, xospguyuenm gurvmpayuonnoco conpomusnenus, 3a00UHOe
oasnenue, cmadbuIu3ayusl, OMHOCUMENTbHOE CKPbIMUe, OPUSOHMANbHAS CKEANCUHA.

CyImHOCTP YCKOPEHHOTO MeETOJa 3aKJII04aeTcss B MAaKCHMaJIbHOM COKpAaleHUU
MIPOJOJDKUTEIBHOCTH MpoIlecca MCCIeIOBaHUA. MeTOIUUYeCKH TeXHOJIOTHsS HCCIEIOBaHUSL
CKB)KMHBI SKCTIPECC METOJIOM CBOAMTCS K CIEAYIONIUM YCIOBHAM: tyq = tpy = tp3 = -+ =
tpn=30+60 MHH 1 tyy = t,; = --- =30-60 MHH, TO €CTb ty; = ty;.

TeXHOIOTHYECKH 3TO YCIOBHE 03HAYACT, YTO MPOIOJDKATEIEHOCTh PadOTHl M OCTAHOBKU
CKBa)XMHBI JOJDKHBI OBITH OMHAKOBOH 1 He Oonee 60 MuH. TexHOIOrHMYECKHE TIOTEPH Tra3a
MPH SKCIPECC METO/Ie UISHTUYHBI IIOTEPSIM MPH U30XOpHOM MeTtoje [1].

Jomyckaercs,  YTO  TOPHM30HTaJdbHAas  CKBAXXHHA  BCKPBIBAT  OJHOPOIHBIN
MoJI0c000pa3HbIil IIACT TONHOCThIO. [lo ANMHE TOPH30HTAIBHOTO CTBOJA 3aboifHoe
JTaBJICHHE W3MEHSETCAd HACTOJIBKO HE3HAYUTEIbHO, YTO OSTUM H3MEHEHHEM MOXKHO
npeHeOpeus. Torma cBA3p JeMpeccHd Ha IUIACT C A€OMTOM Ta30BBIX M T'a30KOHJICHCATHBIX
CKBXUH 4epe3 KodQGUIUEHT QUIbTPAIIMOHHOTO COMPOTHBIICHUS OYIET UMETh BU/I;

Pnzn_P32=ar'Q+br'Q21 (31)

[pu napabomMyecKoM XapakTepe M3MEHEHHs TOJILUHBI IJ1aCTa, IePIeHANKYISIPHOTO K
TOPHU3OHTAILHOMY CTBONy B 30He R. < h(R) < h/2 w mnocrossHHoM 3HaueHnn h(R) 3a
npenenaMu 3ToM 30HBI B mpenenax h/2 < h(R) < R, h(R) = h/2 = const, nebur
TOPU30HTAIbHON CKBAKHHBI OIPEIENISTCS Mo popMyIie

B — Psz(tp) ==L [_ (h1 +Rein +h1) + Rf::zhfl] Q(t ) taz 8L2 hy (ln Rc;rchl -
h R(t) hq
RC+1h1) (ch-h )2] Q (tP) @2
rae a, u b,
_a* R(tp)-h
a. =5 |F (hy +Reln C+h1)+—R:’+h11] (3.3)
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b, b* _[1-(lch+h1_ Re )+R(tp)—h1] (3.4)

“ 812 |, Rc Rc+hq (Re+hq)?

B aHM30TpOHBIX TUTaCTax 3TH KOO (GUIIHEHTHI OTIPEEIIIOTCS 110 PopMyIaM

a. = WZ Par'Tuy [i . (h + R In Rc ) + Rk_hl] (3 5)
T 2LkTy Lhy U1 ¢ """ Re+hy Re+hy :

— Par'Z Par'Tun , i . (ln Rc+hy _ R¢ ) Rx—hy ] (3 6)
r 18 L2 Tep h, R¢ Rcthy (Rethq)? ’

Jns onpeneneHus BeIMYMH 4, W b, TOpU3OHTajbHAs CKBaKUHA JOJDKHA OBITH
HCCIIeIoBaHa Ha 5+8 pexmMax, a 3aTeM pe3ylnbTaThl HCCIEAOBAaHMHA 0O0pabOTaHBl B
xoopaunatax AP? u AP2/Q ot Q u onpesesnenbl KO3(pPUIUEHTH d, 1 by.

ColroeHre TPOIOIDKUTEIHPHOCTH cTabnIn3anuy 3a00HOT0 TaBICHHS U AeOnuTa Ha
KKJIOM PEXHUME MPH BCKPHITHM HHU3KONPOHHWIAEMBIX IUIACTOB Ha)KE€ BEPTHKAIbHBIMH
CKBa)XKMHAMH TPUBOANT K CYIIECTBEHHBIM MOTEPSM ra3a M 3arps3HCHHIO OKpY’KaoLIeH
cpensl [2].

JnurensHOCTh Tporecca cTabWiam3anuu  3a00WHOTO JaBleHWs W JaeOura Ipu
HCIIOJIb30BaHUM TOPH30HTAIBHBIX CKBAKHH JJISI OCBOGHHS DPECYpPCOB TIa3a CYIIECTBEHHO
Oosipiie, YeM TpH CTa0WIM3allMd B  BEPTUKAIBHBIX CKBaXHHAX. YBEIUUCHHE
MPOJIODKUTENILHOCTH MIpollecca cTabWIIn3aluy 3a00HOTO aBlieHHs! U JeOUTa Ha PeKUMax
CBA3aHO C pa3MepaMU 30HbI, IPEHUPYEMON TOPU3OHTAIbHON CKBAKUHOM.

OnpenenuTs BpeMsi CTaOMIM3AIlMA TOPU3OHTAIBHOW CKBAXKUHBI HEOOXOIMMO C OJHHUM
uckKItoyeHneM - R, 3amensiercst Ha R,.. Ho Tak xak Bpemsi cTaOuiIn3aiuy ropu30HTAIBHON
CKBa)KHHBI OyZIeT 3HAYUTEIHLHO OOJbIIE BPEMEHH CTAOMIN3AMN BEPTUKAIBHON CKBa>KHHBL,
TO MJI OIpeneNeHus Kod(QQUIMEeHTOB a8, W D, OyIyT HCIONB30BaThCS PE3yabTaThI
WCCIIEIOBaHUM BEpTUKAIbHBIX CKBAXHH [3].

Brimonnenue ycnoBuii, TpeOyeMbIX TeOpHel NCCIeJOBaHNS CKBRKMH Ha CTAllMOHAPHBIX
pexuMax (GUIBTpPAMK 10 CTaOMIM3anMK 3a00MHOTO NaBleHHMS M J1eOuTa Ha KaKAOM
PEXHMME U MTOJTHOTO BOCCTAHOBIICHHUS IABJICHHS MEXKAY PSKMMaMH Ha peallbHbIX CKBaKHHAX
HE MPEJICTABIACTCS BO3MOXKHBIM I10 CIETYIONINM IPUIMHAM:!

1. CkBaxxMHa TIOMCKOBO-pa3BelOYHas M OTCYICTBYIOT COCeIHHE paboTaromye
CKBaXHHBI. B 3TOM cnydae rpaHuueil 30HBI IPEHUPOBaHMA RKr SBISIETCA TpaHHIA
ra30HOCHOCTH IUIACTa, UCUUCIIAEMasl AECATKAaMH KHJIOMETpoB. IIpu Takux pa3Mepax 30HBI,
MOoJyIeXKAIIeH TPEHUPOBAHUIO, IPOIOJKUTEIBHOCTh CTA0MIN3AINK 3a00MHOTO JaBIEHUS U
Je01Ta TOJIHKO HAa OJJTHOM PEXXHUME MPEBBIIIACT TO/I.

2. Hccnenyemass CKBaXMHa OKpPYKEHa COCEJHHMH DPa0OTAIOMIMMH CKB)KHHAMH C
pasnMuHOl Jempeccuedl Ha IacT. B 3ToM cilydae paccTosHHE A0 TPAHHIBI 30HBI
JPEHUPOBAHUS HUCCIEAYEeMOH CKBaXKMHBI Ha KaKIOM pEXHME OKaXETCS pPasHbIM B
3aBUCHMOCTH OT CO3/IaHHBIX B HCCIEAYEMOW M HMMEIOIIMXCS B COCEAHUX CKBaKHHAX
JIETIPECCHSIX Ha IUIACT.

3. BckpbiBaeMblil 1aCT HEOJHOPOIHBIH MO MPOHUIAEMOCTH IPOILIACTKOB M MEXIY
HUMH HMeeTcs cyiabas ra3orHIpoAWHAMHIYECKasl CBSI3b WJIM TaKas CBSI3b OTCYTCTBYET, TO
paccTosiHWE J0 TpaHUIBI 30HBI APEHHPOBAHHUS IO NPOIUIACTKAM OyHZeT HEOAWHAKOBOE U
OyzeT ornpenensaThCs B 3aBHCUMOCTH OT MIPOHHUIIAEMOCTH ITPOIUIACTKOB.

4. BckpeiTHe (parMEHTOB CEKTOPHOW M MOJI0CO00pa3HOW (hOpM HEMOJIHOE, TOATOMY
paccTosiHHE 10 TpaHUIBI 30HBI APSHUPOBAHUS, B 3aBUCHMOCTH OT Pa3MepoOB 3THX (opM,
CYIIECTBEHHO OyJIeT OTIMYATHCS, YTO MPHUBEAET K OJHOBPEMEHHOMY HCTOIICHHIO 3aJIEXKH,
TO ecTh KO BTOpOH (ha3e, TOraa Kak B 30HE OOJIBIIOTO PACCTOSHHS 0 T'PaHHIBI
npojaobKaeTcs mepsas ($asza, To ecTh HPOLECC BOMYIICHHUS H3-3a BeJIMYMH RKOHI B 30HaX
BCKpBITHS (hparMeHTa rOPU30HTAIBHBIM CTBOJIOM U I/ie pparMeHT He BCKPBIT CKBaXKUHOM.
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5. Ilnact HEOTHOPOIEH MO IUIOWATM M COCEIHHE CKBAXXHHBI PACIIOJIOXKEHBI BOKPYT
UCCIICAYeMON Ha HEUJCHTUYHBIX PACCTOSHHUAX M JKCIUIYaTUPYIOTCS C Pa3InIHBIMHU
JIETIPECCUSMU HA IIACT.

[Ipy HermoaHOM BCKPHITHH (parMeHTa MOJI0COO00PA3HOTO IUIACTA MOJIYYUTH MPOCTYIO H
NpUEeMJIEMYI0 IO TOYHOCTH (QoOpMyidy Aisl ompeneieHus aeOuta HedTH M rasa He
ymanock. OpmHOW W3 0OCOOCHHOCTEH, CBA3aHHON € KOHCTPYKIHEH TOPU30HTAIHHOW
CKBaXXMHBI SBISETCA BOIPOC O COBEPIICHCTBE BCKPBITHS INIACTA TOPH3OHTAIBHBIM
CTBOJIOM. JI7s BEpTHKATHHBIX CKBAXMH HPUHATHI MOHATHS O CTENCHH M XapakTepe
BCKPBITHS IUTaCTa TAaKWMH CKBa)XHHAMH. JlJIT TOPU3OHTANBHBIX CTBOJIOB IIOHSATHE O
CTEIMEHN BCKPBHITHS YCIOBHO MOJKET OBITH 3aMEHEHO NOJHOMOU BCKpbImMus yRETbHON
IJIOINAAN, NPUXOISINECcs Ha [OJI0 paccMaTpUBAaeMON CKBaXXWMHBI. [lpu 3TOM, Kak
MOKa3bIBAlOT MHOTOYHCJICHHBIE IPOMBICIOBEIE JKCIIEPUMEHTHI, BIMSHHE XapaKTepa
BCKPBITHA Ha MPOU3BOJUTENBHOCTh CKBAXKHUHBI MOXET OBITh CBeJeHAa K MUHHUMYMY
MyTEeM yBEJIMYCHHS YUCJIa OTBEPCTUI NpH nepdopanuu.

Pe3ynpraThl MaTeMaTHYeCKHMX OSKCIHEPUMEHTOB 00padaThIBANIMCH  KIACCHYECKUM
METOJIOM TI0 IBY4WJICHHOW (hopMyJie, a Takxke Mo (popMyJie, HOITyuYeHHOU TP JTMHEHHO CBA3U
MEXAY TPaJUEHTOM JaBJICHHS W CKOpPOCThIO (punbTpanmu. [{i1s oOpabOTKH pe3ypTaToB
JKCIEPUMEHTa KJIACCHMYECKUM METOIOM U ompenencHus kodhouunuentoB a, u b,
WCCIICIOBaHMS MPOBOIWINCH Ha IIATH PEXHMMax, a I 00paOOTKM TpH JIMHEHHOHN CBS3U
000l W3 TATH PEKUMOB HCCIEIOBAaHHS TIO3BOJIET ONpeAeinuTh Kodp¢ummeHt a'. B
pe3ysbTaTe MPOBENEHHBIX 3KCIIEPUMEHTOB s ABYX BenW4yuH R, =760 M u R, .=1500 M,
nByx nponunaemocteit k=25 M/ u k=50 M/] 1ist ueThipex 3HAYCHUI MO BENUYUHE MTOTHOTHI
BCKpbITUSL  pparmenToB L. =2000 ™, L,=1600 w™,L.=1200 m wu L=400 M mnpu
MPOJIOJDKUTENBHOCTAX Ha peUMax uccnenosanus t,=1; 10; 20; 30 cytok.

B kauectBe mpumepa B Tabmmmax 1.1-1.3 mpuBemeHa o00paboTKa pe3yNbTaTOB
MaTeMaTHYeCKOro IKCIepuMeHToB st R, =750 M, R, .=1000 M u R, =1500 m, k=25 m/l,
k=50 m/I, k=100 M/ u k=250 MJI, OTHOCUTENBHBIX MOJHOTHI BCKPbITHs L=1,0-0,2 eauHuibl
¥ Pa3IMYHBIX TPOJOIDKHTENBHOCTAX CTAOMIIM3AMH 3a00HHOT0 JNaBieHns u 1e0uTa ty, a TaK
K€ OJTUH U3 Pe3yIbTaTOB OTOOpaXKeH Ha pUCyHKe 3.2.

s ompeneneHuss NPUTOAHOCTH HCIONB30BAaHUS PE3yNbTaTOB HCCIENOBAaHHUA C
ompejiejeHueM KO3()OUIMEHTOB  (QHUIBTPAIHOHHOTO CONMPOTHBJIEHHS &, W D, 1o
HECTaOMITN3UPOBAHHBIM 3HAYCHHUAM 3a00WHBIX JaBJICHUN W ACOMTOB NpH tp=1; 10; 20; 30
CYTOK M OTHOCHUTEJBHOW MOJHOTHI BCKPBITHA (parMeHTa TOpPH30HTAIBHBIM CTBOJIOM B
tabnuue 1.2 npuBeneHsl 3HauYeHHs KOA(PQUIMEHTOB & M3 KBaApaTUYHOW 3aBUCHMOCTH
MEXAy TpaJMeHTOM JaBJIEHHS UM CKOpOCThIO (wibTpauuu u KodhuuueHT a' wu3
00001meHHoro 3akoHa Jlapcu.

W3 pe3ynpTaToB TMPOBENCHHBIX MAaTEMaTHYSCKHUX JKCIEPUMEHTOB Ha MOJCIAX
MOJI0C000pa3HBIX ()ParMEHTOB W CPaBHEHUS 3HaYCHUH K03()UIIMEHTOB (HUIBTPAlHOHHOTO
COTIPOTHBIICHUS 8 U &' CICIyeT:

1. C yBenuuenneM IPOIOJIKUTENHLHOCTH MPOLECca OimKe K CTabuimsanun ot t,=1 cyT
1o t,=30 cyt ko3huImenTsl UILTPAMOHHOTO CONPOTHBIIEHHS d U &' yBENMYIMBAIOTCS,
YTO CBSI3aHO C YBEJIIMYEHHUEM PACCTOSHUS 10 TPAHUIBI 30HBI APEHUPOBAHUS R ;.

2. Bemuunna ko3(ddummenrta compotuBieHus @', onpeaeasieMas 1o (Gopmyie,
MONYYCHHOW JUIS JIMHEWHOW CBS3M MEXAY TPAJUCHTOM JaBICHUS ¥ CKOPOCTHIO
¢unbTpanmy, IpEBBINIACT 3HAYCHUS Kod(pQHIMEeHTa a, Noimydaemoe Ipu o0paboTke
PE3yJIbTATOB HCCIIEJOBAHMS C YUETOM ciiaraemMoro B Q2.

3. MakcumanbHas pa3HHIA B 3HAYCHUSIX KO3(D(MUIUCHTOB & U &' TIPH NPUHATHIX UCXOTHBIX
JaHHBIX nofydena npu L.=400 m, k=25 m/l, t,=1 cyr u R, ,=1500 m coctapser 2,6%.

4. C yBenmueHHEM MPOIOJKHTEIBHOCTH TPOIIecca CTaOMIN3aIiy 3a00HHOTO TaBICHUS
u 1e0uTa pa3HuLa MeXy 3HaYeHUSIMU KO (UIIMEHTOB & 1 &' yMEHbIIAeTCsl.
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5. C yBennueHHWEM JENpPEecCHMHM Ha IUIACT B IpOLECCe HCCIENOBaHMS pasHMLA B
BEJINUMHAX KO3(D(UIMEHTOB 8 1 @' HE3HAUYNTEIBHO YBEIMYHBACTCSI.

6. VYBenuuyeHume pacCTOSIHMS 1O TPaHHULBl 30HBI JAPEHUPOBaHMS R, TPHUBOIUT K
HE3HAYUTEIHLHOMY pOCTy K03(h(UIKeHTOB &, 1 a'.

[IpoBeneHHBIE MaTeMaTHYECKHE OKCIIEPUMEHTHl IIO3BOJIMIM YCTaHOBUTH, 4YTO JUIA
COKpAILEHUS TPOAODKUTEIBHOCTH HCCICAOBAHHUS TOPU3OHTANBHBIX Ta30BBIX CKBAXHH U
TEXHOJIOTUYECKUX ITOTePh I'a3a C HOIyCTUMOH MOTPEIIHOCTRIO B BeJIMYMHE KOd(duuueHTa
a,, He NpeBHIIAIONEH Ui pacCMaTPHBAaeMOro JIHana3oHa W3MEHEHHS IapaMeTpoB
HCCIICIOBAHUSI HAa CTalMOHAPHBIX pEeXHMax (GUIbTPalUM, MOXHO 3aMEHHUTh OJHHUM
SIMHCTBECHHBIM PEXHUMOM, 110 KOTOPOMY MOXKHO ONpPEAENUTh KOd()(GHUIUEHT a', KOTOPHIH
Bceryia OyeT Ha HECKOJIbKO MPOLICHTOB OO0JIbILE BENUYMHBI 8, U3 JBYYICHHOH (hOPMYIIBL.

Tabruya 1.1. 3asucumocms omHocUmMenbHbIX 0eO6UMO8 OMm OMHOCUMENLHO20 6CKPbINUAL
N0I0CO0OPA3H020 PPasMeHma 3a1exHCU 20PUOHMATLHBIM CIBOIOM NPU 8peMeHU tep U tyeer
01 pa3IUuHbIX KOIhpuyuenmos npornuyaemocmu u R . =750 m

k=25 m[{ k=50 m/[[ k=100 m[{ k=250 m/]
t=4cyr ter=26 cyT t=3 cyr te,=13 cyT t=2cyr te=7 cyT t=2cyr te=3 cyr
N
Ly,
) VIkA ] Q Al Q Al Q AlQ | |A]Q Al Q Al Q Al Q
n P, T;)Ic. Q P, Tl3>lc. Q P, Tl3>lc. Q P, T13>lc. Q P, T13>lc. Q P, Tglc. 0 P, Tglc. Q P, T?lc. Q
ar |m°/cy ar |M°/cy ar |M°/cy ar |[M°/cy ar |Mm°/cy art |Mm°/cy art |Mm°/cy ar |m°/cy
M| T M| T M| T M| T M| T M| T M| T M| T
18 |=|al| € O] & 9|2 & |12|S| R x| 8 [ Q [N & |2 8 [
I Al o |dl«a| © |de| & |dY| o |[dom| a |[do| o [¢Ha] 5 |47 & [+
N N N N (V] N N N
21818 8 N & N2 S RS8R 24 3 IR & 22 & [~
a Pl B S| b |ol®] B [SY] v S|k o |o 0w O] © |o|7| © |o
- - - — — — — —
= [Te) e |~ e © < N~ < 0| - S | e | N [oe} < ©
318 8 B & 22 & 2P| & (2] & B & B0 & 0 & [0
NCPla]| A |oa] @ (o]l a [ & [olw| a4 |o 4 |o|ld| 9 |o7| 9 |o
- - i i i i i i
olglw| © |lal~] 2 (@m| N |9« R N2 T oo T oo T (Rem| S |~
413 13| € B B 22 ¢ @Y S o4 £ [®d 8 [@a| = @ F |0
D CIH| R o] © |oC| ® || K |oe| @ |« € |- Q o7 K |o
olal@e] T o~ 2 @m| 2 9| X o< T oo N oo 2 @m]| 2 |o
518 Y| QS 9| S 22 @ 22w 229 g 2]y 2o g 92y |2
TP G |oa| @ [o° Y |oC f |oa f o S o|l-d] @ o7 Q |o
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Tabauya 1.2. 3asucumocms omHocumenbHbix 0eOUmMos om OMHOCUMENbHO20 8CKPbINUS

NOIOCO0OPA3HO20 PpaAcMEHmMa 3a1exHCU 20PUSOHMALLHBIM CIBOJIOM NPU BPEMEHU pp U Lyopm OIS
paznuunblx Kodgguyuenmos nponuyaemocmu u R, ;=100

k=50 M/ k=250 m/[
t=Scyr te=24 cyT t=3cyr te=5cyT
Nl | L
wn Q c Q, ThIC Q, ThIC Q, ThIC
, TBIC. 5 L 5 L s .
m%eyr Q m%eyr Q m%eyr Q m%eyT Q
1 2000 1 2040,0 1,00 2028,0 1,00 2082,0 1,00 2070,0 1,00
2 1600 | 0,8 1586,4 0,78 1518,6 0,75 1592,0 0,76 1538,8 0,75
3 1200 | 0,6 1183,8 0,58 1132,6 0,56 1180,8 0,57 1141,6 0,55
4 800 | 04 788,6 0,39 767,6 0,39 786,2 0,38 770,8 0,37
5 400 | 0,2 396,4 0,19 394,6 0,19 398,6 0,19 395,2 0,19
Tabruya 1.3. 3asucumocms omHOCUMENbHBIX 0OUTNO8 O OMHOCUTNENLHO20 BCKPbINIUAL
N0I0CO0OPA3H020 PPACMEHMA 3AeHCU 20PUSOHMATLHBIM CIBOTIOM NPU 8peMetU tep U tyecr
0715 pasnuuHbIX K03 puyuenmos npornuyaemocmu u Ry .=1500 m
k=25 mJT k=50 mJT k=100 mJT k=250 mJT
t=14 cyT t”jyiozl t=10 cyT | t;=50 cyr t=5cyr te=27 cyT t=3cyr t,=11 cyr
n,>|n Lom| L
Q, Q, Q Q, Q, Q Q Q,
Thic. | Q [ Thic. | Q | ThIC. | Q | THIC. | Q | THIC. | Q | THIC. | Q | THIC. | Q | THIC. | Q
m¥/eyT m/eyT M3/cy'r m/eyT m/eyT Ms/CyT M3/cy'r Ma/cyT
1|18« 8 |2 8 |2 B |2 &8 |2 8 |2 &€ |2 & || & |=
21818 B8 %] & |5 @ I% & |5 & |5 8 |2 B |5 8 |%
= S |° 3 e &) el g |° B ) e S e S e
o o |l @ lol = lol 2 <] 2 |<| T |ls!] 2 lal & |o
31 (1&E| 8 | § |w| &8 v 8§ || € |2 8 |w| & [T & |=
o N © < 0 N ~ = ~ = © N © «© ™ © ™
4 s | X ~ ™ <} ™ © ™ <) ™ <) ™ o ™ o ™ [ ™
==} © [ o = =} N o = o = o = =} © o = =)
o N o © o ~ o 2 o 2 © ~ © S ~ 2 ~
5 s | 7o) — < — T} — ) — ) — [T} — © — © —
S5 | @ 4 =) =4 S a S 4 S 4 S ] =) 3 S 3 S
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(UIBTPAIIMOHHOTO  CONPOTHUBIICHHUSI

KO3 PHUIHEHTOB

Onpenenenne
TOPHU3OHTAJIBHBIX CKBaXXUH

METOJaMH BECbMa YIPOINAET CHCTEMY

«YCKOPEHHBIMI»

pacyeToB M MPEIOCTaBIIeT OBICTPOEC MPOTHO3MPOBAHHE IAPAMETPOB TOPHU3OHTAIBHBIX
ckBaxrH. Ho Tipu mcciie[oBaHNH Ta30BBIX M TA30KOHICHCATHBIX CKBAKHH "YCKOPCHHBIMH"

OKa3bIBAKOTCA

IeONTOB

nu

3a00IHBIX aBIICHUN
HECTAOWJIN3UPOBAHHBIMU, YTO JACT HEKOTOPYK0 MOTPEINHOCTh B KOHCUHBIX PACUCTHBIX

3HAYCHUA

METOAaMU
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pe3ynbpraTtax. ITO O03HAYAET, YTO HECTAOWIM3UPOBAHHBIC 3a00WMHBIC NABJICHUS U JCOUT Ha
PEKMUMaxX HCCIICOBAHUS IUIACTOB W (PPArMEHTOB CO 3HAYUTEIBHBIMH pa3MEpaMé MOTYT
ObITh KaK npy t,.~60 MuHy, Tak u npu t,.>10 cyTok.

Cnucox aumepamypul

1. Anues 3.C., Komaaposa E.M. OnpeneneHne OCHOBHBIX NMapaMETPOB TOPH3OHTAIBHBIX
ckBaxuH. M.: PT'Y Hedtr u raza umenu .M. ['yOkuna, 2012. 228 c.

2. Amues 3.C., Camyuinoea JI.B. T'a30-THAPOTUHAMUYECKHAC HUCCICIOBAHUS Ta30BBIX U
ra30KOH/ICHCATHBIX TacToB U ckBaxuH. M.: OO0 «MAKC IIpeccy, 2011. 216 c.

3. Amues 3.C., Mapaxos /[.A. Pa3paboTka MeCTOPOXICHHN NPUPOAHBIX Tra3oB. M.:
000 «MAKC Ilpecey, 2011. 436 c.
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HAYYHOE U3JAHUE

N3JATEJBCTBO
«ITPOBJIEMbBI HAYKW»
CAUT U3JATEJIBCTBA

HTTP://SCIENCEPROBLEMS.RU

KOH®EPEHIIUU CEPUH
«COBPEMEHHBIE THHOBAIIH»
CAUT KOH®EPEHIINU
HTTPS://MODERNINNOVATION.RU
EMAIL: INFO@P8N.RU

W3JIATEJIb: 000 «OJIAMIT»

VUPEJIUTEJIb: BAJIBLIEB CEPIEMl BUTAJILEBAY

117321, MOCKBA, VJI. [IPO®COIO3HASI, 11, 140
CBOBOJIHAS LIEHA

© XXYPHAJI « COBPEMEHHBIE MTHHOBALIU »
© U3JATEJIBCTBO «(TPOBJIEMbI HAYKH»
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