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OUZUKO-MATEMATUYECKHUE HAYKHA

MOAYJBbHOE OBYYEHHUE KYPCA «BbICIIASA
MATEMATHUKA»
AiimartoBa ®.X.}, Py3martoBa H.T.

L Aiimamosa @apuda Xypazosna - cmapuuii npenodasamens,
2Py3Mam06a Hopmooowcu Tawnynamosna - cmapuiuii
npenooasame,

Kagheopa mamemamuxu,

Gaxyromem asmomoOUNbHLIX 00PO2
U UCKYCCMBEHHBIX COOPYHCEHULL,

TawkenmcKull uUHCMUMYm NPOEKMUPOBAHUSL, CIMPOUMEIbCMEA
U OKCRIYamayuu asmomoOuiIbHblxX 00poe,

2. Tawxenm, Pecnybonuka ¥Y36exucman

[IpenogaBarenssM HEPEAKO MPUXOIAUTCA CTAJKUBATHCS C
npoOjieMOll  HEMOHMMAaHUSI  CTYJGHTaMH  HE0OXOJUMOCTHU
W3YUYEHUS] TE€X WM UHBIX TUCHMUIUIMH. OCOOEHHO y CTYIEHTOB-
MEPBOKYPCHUKOB YacTO BO3HMKAET BOIPOC: «3aueM CTYJCHTY
TEXHUYECKOT0 By3a U3y4aTh BBICIIYI0 MATEMATUKY 7).

[IpyurHBl OTCYTCTBUSI Yy CTYJACHTOB HHTEpPECa K 3aHATHSIM
BBICIIIEH MaTeMaTUKON pasznuyHbl. CTyJIeHTHI, ¢1a00 OCBOMBIIHE
KypC MaTeMaTHKH B IIKOJIC, UCIBITHIBAIOT OOJBIIME TPYIHOCTH
110 OCBOCHHUIO IMPEMETa BHICIIEr0o 00pa3oBaHus. DTO MPUBOJINT K
MOTEepe HMHTEpeca K NpeaMETy, a B JaJbHEUIIEM TMOSBIISIOTCS
TPYAHOCTH B YCBOEHUM CHEIUATBHBIX JAUCIUILUIMH MO BOMPOCAM,
CBSI3AaHHBIM C BBICIIEH MaTeMaTUKOW. Takke HEMaJIOBa)KHBIM
SBJISIETCS OTCYTCTBME€ WJIM HEIOCTaTOYHOCTh Yy CTYJICHTOB
HaBBIKOB CaMOCTOSTENIbHOW paboThl. CaMOCTOSITENbHOCTh, Kak
XapaKTepUCTHUKA JCATEILHOCTH CTYJICHTa B KOHKPETHOW y4eOHOM
CUTYallMM, TPEJICTaBIsAeT cOO0N MPOSBIECHHYIO UM CIIOCOOHOCTh
JOCTUraTh 1eidb JEATeNbHOCTH (pemarh JaHHYyI0 Yy4eOHO-
MO3HABaTEJIbHYIO 3a71a4y) 0€3 MOCTOPOHHEH OMOIIIH.

W3meHeHus: conuanbHOM W 00pa3oBaTENbHOW CHUTYyallud B
Halleld CTpaHe BBI3BAIM HEOOXOIUMOCTH IOHMCKA HAJEKHBIX H
3¢ (HEKTUBHBIX CITOCOO0B y4eOHO-BOCIUTATEIILHON JEATEIHHOCTH.

B mnocnenHue Tronbl CO3MIaIOTCA YCJOBHUS, KOTOpPbIE MOTYT

00€eCIIEYNTh HOBBIE BO3MOYKHOCTH B o0pa3oBaHuy;
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- BOBJICYEHHUE KAXKJIOT'O CTYJIEHTA BBICIIEH IIKOJIBI B aKTUBHBIM
MO3HABATEJIbHBIN TPOLIECC;

- COBMECTHOM pabOTHI B COTPYAHHUYECTBE C MPEINOIaBaTEISIMHU;

- CBOOOJTHOTO J0CTyMa K He00X0auMoi HH(GOPMALIUU C LETbI0
dbopMupoBaHUA COOCTBEHHOTO HE3aBHUCHMOIO, MHEHHUSI IO TOU
WIH WHOM npoOiemMe, BO3MOXHOCTH €€ BCECTOPOHHETO
VCCJIEIOBAHHUS.

Henb0 MaHHOW CTATbHM SBISETCA OIMCAaHWE OPraHU3aluu
ydyeOHOro mpouecca oOydeHus: «Bepiciieli MareMaTUKu» B
COOTBETCTBUHM C COBPEMEHHBIMH EBpPONEHCKUMHU TpeOOBaHUSMU
MOAYJIBHOM CHUCTEMbl OOY4YeHUSI B TEXHUYECKUX BBICIINX
y4eOHBIX 3aBEJICHUSX.

Henocratok  TpagulMOHHBIX METOJIOB, MOATOJIKHYJIO K
MOJAYJIbHOMY 00YYEHHUIO.

MonynbHOe O0y4eHHE OTHOCHTCS K  HETPaJUIMOHHBIM
MeToJiaM 00yUeHHS.

MopynbHas cuctema oOy4deHUs BKIIIOYACT B ce0s ClIeIYIONINE
pasnensl: MO3HaHUS, IPUMEHEHHE W BBIBOJI.

[lear MoaynabHOro OOYYEHHS 3aKJIIOYAeTCsi B TOM, YTO
OTHOCHUTEJIbHO  HEOOJBIIYI0 4YacTh y4eOHOro Marepuasna
1enecooOopa3sHo OpaTb Kak aBTOHOMHYIO TeMy U (OpPMHpPOBATH
yaeOHbIH Kypc. OCOOEHHOCTh MOJYJIBHOTO OOYYCHHUS COCTOWT B
OTHOCHUTEJIPHO  CaMOCTOSTEIbHONM pabore 00y4aemMoro 1o
OCBOCHUIO WHAVBUAYAJIBHOW MPOTrPaMMbl, COCTaBJICHHOW W3
OTAEIbHBIX MOJYJIEH.

ABTOHOMHAasi YacTb Y4YeOHOro wmaTepuaga MOIYJIBHOTO
00y4YeHUs! COCTOUT U3 CIEAYIOIINX KOMIOHEHTOB:

¢ yueOHas 11eJib;

¢ COBOKYITHOCTh MH(OpMaIuu y4eOHBIX MaTepHUalioB B BHUJIC
L(E€JIEBOM ITPOTPAMMBI;

¢ Kak METOAMYECKUH PYKOBOJCTBYET JIJIsl JOCTHIKCHUH 1ICTIH;

¢ TIPaBWIO GOPMUPOBAHUH NIPAKTUUCCKUX 3aHATHH;

¢ MPOMEXKYTOYHas paboTa, COOTBETCTBYIOUIMX LEISIM B
JTAHHOM MOJTyJIE.

Cucrema KOHTPOJII U OLEHKH YYEOHBIX  JTOCTHKCHHM
pertuHroBas. HakorieHne pelTuHra NpoUCXOIUT B MPOLECCE
TEKYIIETO MPOMEKYTOUYHOTO U UTOTOBOTO KOHTPOJISI.
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B 1mponecce MNOArOTOBKM CTYJIEHTOB C HCIIOJIb30BaHUEM
MOJAYJIBHON CHUCTEMBbI OOYYEHHUS YUHMTBIBAECTCS, YTO CTYACHTHI
NIEPBOr0 Kypca elle HE MMEIOT JOCTaTOYHOI'O OIbITa U HABBIKOB
CaMOCTOSITENILHOM PalbOThl ¢ yueOHBbIM MatepuasnioM. [loaTomy
NPENoJaBaTeNt0o TpeOyeTcs MNOoMOorarb, CTYJEHTaM OCBauWBATh
OpUEeMbl W METOJbl CaMOCTOSTEeNbHON pabotel. [l 3TOrO
HEOOXOJMMO TOCTEIIEHHO YBEIWYHBATh CTENEHb CIOKHOCTH U
Bpemsi ux BbimonHeHus. [Ipu sTom, moOyxkmas ux paboTarhb
WHMBUyaJIbHO U pa3BUBATh CTPEMJICHUE K CaMOOOPa30BaHHUIO.

Crpyktypa o0Oy4yeHUs BBICHIEH MaTeMaTHKEe B IEPBOM
CEeMEeCTpe BKJIIOYAET B ce0s1 1Ba MOAYIISL.

Monyns 1. JIuneitnas anre6pa. AHaTUTHYECKAsE TEOMETPHSI.

Mopynb 2. OcCHOBBI MaTeMaTH4eCKOI0 aHaIu3a.
HuddepennnanbHoe UCUUCICHUE.

Bo BTOpOoM cemecTpe npe1yCMOTPEHbI TAKKE TPU MOAYJIS.

Moayns 3. UHTerpaibHOE NCUUCIICHUE.

Monaynb 4. @yHKIIMHA HECKOJIBKUAX MMEPEMEHHBIX.

Monyns 5. luddepenuunanbabie ypaBHEHUS.

B TpeTheM cemecTpe npeaycMOTPEHBI IBE MOTYJIS.

Monayns 6. Psnpbl.

Moayne 7. Teopuss BepOATHOCTEM MW MaTeMaTHYECKas
CTaTUCTHUKA.

[IpenyiaraemMoe MOAYJIBHOE 3aJaHHUE, TMO3BOJSET CTYACHTY
CaMOCTOSITEJIbHO  YBEJIMYUBATH o0beM  umHpOpPMAIHH,
MPOJOJKUTEILHOCTh U3YUYEHUS! HEKOTOPBIX TEM, PETYJIUPOBaTh
CTENEHb CIIOKHOCTH BOIPOCOB W  3aJaHUi, IPOBOJIUTH
CAMOKOHTPOJIb 3HaHUW. AJanTUpyeT coAepX aHus yueOHOro
MaTepuana K WHAUBUAYAJIbHBIM OCOOEHHOCTSIM 00y4aemoro,
YUUTBIBASI JIMYHOCTh, TICUXOJOTUYECKYI0 OCOOEHHOCTh CTYIECHTA,
dbopMUPYET CUCTEMBI 3HAHUN U YMEHUH.

C uenpio ynopsiioueHUsi CaMOCTOSITENbHOW pabOThl CTyAeHTa
pa3paboTaHbl COOTBETCTBYIOIINE METOJUUYECKHE TTOCOOUSI.

[lepBasgs wyacTh BKIIOYAaET B CeOS KpaTKOe H3JIOKEHUE
TEOPETUYECKOr0 MaTepurasa o TeMam:

1.2nemMeHThl TUHEHHOM anreOpsl; 2.IeMEHThl AaHATTMTUYECKON
re€OMETPUH;



2.OCHOBBI MaTeMaTHYECKOTO aHaJin3a; 4.0OCHOBBI
nuddepennpanbHoro ucuuciaenus; S.MccnenoBanue (QyHKIUMA
MeToIoM T hepeHITNaTEHOTO HCUUCIICHHUS.

Bo BTOpOM 9acTH M3y4aroTCs CIEAYIOIIUE TEMBI:

1.®dyHKIMK 1BYX IEPEMEHHBIX;

2.HeonpeneneHHbId HHTETPA;

3.0npeneneHHblii MHTErpal;

4.HecoOCTBEHHBIN MHTErPAJT;

5. luddepeHnnanbHbie ypaBHEHUS.

TpeTbeil yacTu U3y4aroTcs CiaeAyIolue TEMBI:

1. UucnoBsie psiabl;

2.DyHKIMOHATEHBIC PSIIBI;

3.OCHOBBI TEOPUH BEPOSITHOCTEM;

4.On1eMeHTbl MATEMATUYECKOU CTATUCTUKH.

[Ipennaraempie METOIMYECKHE TOCOOUS BKIIOYAIOT B CeOs
KpaTKO€ M3JI0)KEHUE TEOPETUUYECKOTO MaTepuaia, METOAUKY U
IPUMEPBI PEIICHN OCHOBHBIX THIIOB 33Ja4 U COOTBETCTBYIOIINE
3aIaHUsl TI0 KaXJIO0W W3 TeM. OTHU 3aJaHusi pa3OUThl HA TpU
rpynmsl, cojepxamme no 30 BapuaHTOB 3a1ad Pa3IMYHOIO
YPOBHSI CII0KHOCTH.

Huwxe npuBegeM mnpuMep OAWH U3 MOIAYJIBHBIX 3aJaHUM
IIPELYCMOTPEHHBIX B IEPBOM CEMECTPE.

Monyns 1. 1. Pemmuth cuctemy JIMHEMHOTO aireOpandeckoro
ypaBHeHusi: 1) meromom [aycca; 2) meromom Kpamepa; 3) ¢

2Xx—-4y+3z =1
IIOMOIIEI0 00paTHOM MaTpuIel: | X—2Y +4z =3
3X—-y+5z2=2

2. lanbl KoOopJaMHATHI BepuIMHbl TpeyroibHnka ABC: A(4;3),
B(5;8), C(-1;4). Haiitu: nauHy croponsl AB; ypaBHeHHE CTOPOH
AB u BC u ux yrnosble k03(pPUIMEHTHI; BHYTpeHHUN yroa B;
ypaBHeHue Menuanbl BE; ypaBHenume m mimHy BbICcOTBHl CDj
miomanb tpeyrojibauka ABC.

3. Jlanwl BepmuHbl iupamuasl A(2;0;-3); B(1;2;-1); C(3;3;-4);
D(2;2;2).

Haiitu: 1. Jmuny pebep AD; BD; CD; 2. Vroan mexny
pebpamu AD u BD; 3.YpaBuenue mnockoctu ABC; 4.YpaBHeHue



npsmoii  AD; 5.006bem nupamuabl; 6. JIJIMHY BBICOTHI,
onyiieHHoW Ha rpanb ABC.

BrInonHeHne MOAYJIBHOTO 33JaHusl OLIEHUBAETCSA OT 2-X 10 5
OoamoB. IIpu 3TOM CTyIEHTYy NpenoCTaBIsE€TCS BO3MOXXHOCTH
caMOMY MPUHATH pelieHrne 00 00beMe U CII0)KHOCTH BBIOTHEHUS
3amanus. [Ipm HEOOXOJMMOCTH MOBBIIICHUS OIIEHKH TEKyIIeh
YCIIEBAEMOCTH OH MOYKET B YCTAHOBJIEHHBIE CPOKU YBEIUYHTH
KOJIMYECTBO W YPOBEHb CIIO)KHOCTU PEIICHHBIX 3a1a4, TeM
CaMbIM, ITOBBICUB OIIEHKY MOJIYJIbHOTO 33JaHus 10 5 0aJlIoB.

Hacrosmmii noaxoa mo3BojisieT yCOBEPIIEHCTBOBATh CTYIEHTA
B TOBBIIIEHUH 0Opa30BaTEIBHOIO YpPOBHS IO TEME IpeaMerTa,
MOBBICUTH YCIIEBAEMOCTh U HAYYUTh MBICIUTh CAMOCTOSTENBHO.

BoeiBoabl. Tak Kak € KaXIbIM TOJIOM YPOBEHb HayaJbHBIX
3HAHUHN y MEPBOKYPCHUKOB [0 MAaT€MAaTHUKE YMEHbIIAETCS. DTO
J1aJI0 BO3MOKHOCTh HMCIOJIb30BaTh JAHHYIO METOAUKY, YTOOBI
YBEJIMYUTh KOJIUYECTBO MOJOXHUTEIbHBIX OLIEHOK W BBISIBUTH
HanOoJiee aKTUBHBIX M OJIAPEHHBIX CTYJIEHTOB, IMPOSBIISIOUIUX
MHTEpPEC U CIOCOOHOCTH K TBOPYECKOH nestenbHOCTH. [Ipumep
OpraHM3alyd  3TOW  CHUCTEMbl TPUBEAEH Ha  OCHOBE
npernojaBaHus Kypca MaTeMaTUKu sl 0akajdaBpOB MHCTUTYTa
TUIICOA/ r. TamkeHTa.
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YHUBEPCAJIBHOCTb MATEMATUKH
AiimaToBa @.X.', Py3maroBa H.T.?

L diimamosa @apuda Xypazosna - cmapuuii npenodasamens,
2Py3Mam06a Hopmooowcu Tawnynamosna - cmapuiuii
npenooasame,

Kagheopa mamemamuxu,

Gaxyromem asmomoOUNbHLIX 00PO2
U UCKYCCMBEHHBIX COOPYHCEHULL,
TawkenmcKutl uHCmMuUmMym npoeKmupoBanus,
CMpoOUmenbCmea U IKCHAYamayuu asmomMoOulbHbx 00poe,
2. Tawxenm, Pecnybonuka ¥Y36exucman

OcHOBHBIC 3aJja4yu HW3YYCHHUS MaTeMaTUKHM  KaK HayKy,
SBJISIIOTCSL  OTEPUPYIOIIUMH  YHCTBIMU  aOCTPAKIUSIMHU, T.€.
0o0beKTaMM, OTACIEHHBIMU OT peadbHOro Mupa. Bocnurtanue
MaTeMaTUYECKOW  KyJbTypbl  (pa3BUTHUE  JIOTUYECKOTO U
QITOPUTMUYECKOTO MBIIUICHHUS, MaTeMaTH4YeCKOM WHTYUIIUH,
YMEHUSI ONEpUPOBaTh a0CTPAKTHBIMU OOBEKTAMHU, HCIOIB30BATh
aOCTpakTHbIE  MaTeMaTH4YEeCKWe  MOJEIM  JUIsl  W3Y4YCHUs
KOHKPETHBIX TIPOIIECCOB M SIBJICHWM), Pa3BUTHE CIMOCOOHOCTH K
JanbHENIIIEMy CaMOCTOSITEIBHOMY 0Opa30BaHHUIO.

Oo6HoBiieHne o0OpazoBaHus TpeOyeT pa3pabOTKH Mo/emei
HOBOTO THIA, CO3[aHHWS HOBBIX YYEOHUKOB | MPOTpaMM
oOydeHus, pa3pabOTKU HWHHOBAIIMOHHBIX METOJ0B OOyYEeHU,
HaIpaBJICHHBIX HA Pa3BUTHE OJIAPEHHOCTU U TaJlaHTa MOJIOJICKU,
HEOOXOJMMBIX JUISi U3YUYEHUs] €CTECTBEHHO HAy4YHBIX U OOIIe
npoeCCUOHANIBHBIX JUCIMIUIMH, a TaKXe MJis1 MPaKTU4YeCKOTO
HCIIOJIb30BaHUs MOJTYYEHHBIX 3HAHUU B pEIICHUH
npodecCUOHANbHBIX 3a/1a4.

Haumnas ¢ 17 Beka, BO3MOXKHOCTH MAaTEMAaTHKH HAYWHAIOT
pactu. IlepBoHauanbHO pa3BUTHE MAaTEMATHUKU OMNPEICISIIOCH
NOTPEOHOCTSMU M3YYCHUS W BBIPAKECHUS OOBEKTUBHBIX 3aKOHOB.
BriocnenctBun MaTemMarnka cTajia pa3BUBAThCS, TIOJUUHSSACH TAKKE
BHYTPCHHEW JIOTUKE PAa3BUTUA M HUCXOAS U3 COOCTBEHHBIX
notpeOHocTel. OfHAKO poJIb MaTeMaTHKH, KaK ammapara Jyis
BBIpAKEHUSI OOBEKTUBHBIX 3aKOHOB, HUCKOJIBKO HE YMEHBIIINIIACh.



ITpu STOM HOBBIE 3aKOHOMEPHOCTH, BBIBEJCHHBIE YHCTO
MaTeMaTUYeCKH,  IO3BOJISIIOT  IIPEACKa3bplBaThb  CBOMCTBA,
npucyime o0beKkTaM (HU3NIECKON TPUPO/IBL.

MareMaTtuka crajia HIMPOKO IPOHUKATh BO BCE CPEphl HAYKHU, U
TYT BBISICHWJIOCH, YPAaBHEHUS M BBIPAKEHHUS, CO3AaHHBIC A
Hejned  OJHOM  HAyKH, 3a4acTyl0  NPUMEHHMBI,  I0OCIE
onpeeIEHHON MOAPabOTKH, B APYTOil.

B uém xe mpuuMHA TAKOM YHMBEPCAJIBbHOM NPUMEHHMOCTH
MaTEeMaTHYECKUX METOJOB?

[To muenuto  IOxouHa  Burhepa  yHMBEpCaIbHOCTb
OPUMEHUMOCTH  MaTeMaTUKH  CJIEAyeT  CUUTaTb  YEM-TO
CBEPXBECTECTBEHHBIM. YUEHBIE JOJDKHBI IPOCTO ITOJIB30BATHCS
€10, HE MBITA’ACh MOHATH IPUYUHBI ATOr0. A caMy MaTEMaTHKy OH
paccMaTpuBaeT Kak HayKy O XUTPOYMHBIX OIEpauusx,
MPOU3BOJAMMBIX MO CIELHAIBHO pa3pabOTaHHBIM MpPaBHIIAM HAJl
CHCIHMATFHO TMPHUIYMAHHBIMU TOHATUSAMHU. [IpudemMm HOBBIC
MOHSTUS BBIBOAATCS JUISI TOTO M TaK, 4TOOBI HAJl HUMH MOXHO
ObLJIO TMPOM3BECTH KakKHe-HUOYAb XWUTPOYMHBIE OINEpalLUH,
KOTOpPbIE WMIIOHUPYIOT YEJIOBEYECKOMY YYBCTBY IPEKPACHOTO
camMu Mo cebe U MO MOJyYaeMbIM C X MOMOIIbIO pe3yJbTaTaM,
00J1a1at0IIMM OOJIBIIION TPOCTOTON U OOIIIHOCTHIO.

BooOmie, s3bIKk  MaTeMaTWKH  UMEET  OINpeesICHHbIE
IPEUMYIECTBA  I€pel  €CTECTBEHHbIMM  si3bikaMH.  OH
MUHUMAaJIbHO U30bITOYEH, MOHOCEMAaHTHUEH U COJIEPKUT B cede
npaBuiia npeoOpa3oBaHusa. Bce 3TO MO3BOMSIET CPaBHUTENBHO
JIETKO ONEPUPOBATh 3JIEMEHTAMH S3bIKa: O0bEIUHATH (PPArMEeHTHI
B OJIOKM, TIPUMEHSATh aJITOPUTMBI K OJIOKaMmM, a 3areM
Pa3BepPTHIBATH PE3YNbTAT YEPE3 CUCTEMY MOJCTAHOBOK U T.II.

[IpumMeHeHne MaTeMaTH4eCKOro s3blKa, B CBOIO O4Yepelb
TpeOyeT omnpenenéHHoro ypoBHs (opmanuzauuud. Benenue
CAUHUIl U3MEPEeHUss — yxke udactuuHas dopmanuzamnus. OmaHako
CAVHUIIBI U3MEpPEeHUsT (POPMATU3YIOT JHIb KOJUYECTBEHHYIO
CTOPOHY SIBJICHMH W MPOILIECCOB, HE MO3BOJSAS CO3/1aTh HOBBIE
METO/IbI JJI PEIICHUs] HOBBIX 3a]1a4.

dopmanuzanus ke KauyeCTBEHHBIX XapaKTEPUCTUK OOBEKTOB
OPOUCXOAUT JBYMsI HyTsMu: 1) cosznanue ¢GopMaarn30BaHHbBIX
aKCHOMAaTUYECKUX CUCTEM;
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2) anropuTMHU3aLIHUSL.

AKcromaThyeckasi CUCTEMA - 3TO OJIMH U3 CIIOCOOOB MOCTPOCHHUS
TEOPUH HAa OCHOBE 0OA30BBIX TOJOXKCHHHA (aKCHOM), U3 KOTOPBIX
3aTeM BBIBOJIUTCS OCHOBHOE COZEpKaHHE TEOPHH.
AKCHOMaTHYECKHE CUCTEMBI B XOZI€ 3BOJIIOLIMU MPOLUIA TPH 3TaIa,
KOTOPBIM COOTBETCTBYIOT TPH THUIIA AKCHOMATHYECKUX CUCTEM:

a) CopaepkarenpHble aKCMOMATHYECKHE CHUCTEMBI - KOTJa Ha
OCHOBE OCHOBHBIX MpPEACTABICHUI C MOMOUIBIO WHTYULUHU
OIMMCHIBAIOTCS COACPKATEIBHO SICHbIE OOBEKTHI. T.€. U 00BEKTHI U
aKCMOMBI MMEIOT CBOM aHAJOTM B MHpE Belle. B HadambHbBIX
JTanax pa3BUTHUS HAYKH BCE TEOPUM MPEJCTABISIN U3 ceOsl Takue
aKCUOMAaTUYECKHE CUCTEMBI. Takuhe CHUCTEMbI HE MPEIACTABIISAIOT
LEHHOCTH B CMBICJIE YHUBEPCATBbHOCTH UX IPUMEHEHHS.

0) [MonydopmanuzoBanHas aKCHOMaTH4eCKast cucrema
NpeanojaraeT 3ajJaHue aOCTPaKTHBIX OOBEKTOB, JIsi KOTOPBIX
OINMMCBIBAIOTCS COAEPKATENBHO SICHbIE aKCMOMBI. Takue CHCTEMBbI
y>K€ B JIOCTaTOYHO OOJBIIOW Mepe YHHBEPCAIbHBI, MOCKOJBKY
3a4acTyro ObIBAET, UTO CXOJICTBO HAYAJBHBIX YCIOBUN MO3BOJISET
NPUMEHATh CTAPYI0 TEOPHIO ISl M3YYEHUS HOBBIX OOBEKTOB
(KOHEYHO K€, C U3BECTHOM J10JIeH CKeNTUIM3MA).

B) IlomHoCcThIO (opmMaliM30BaHHBIE CUCTEMBI. B 3TOoM ciiydae
W3HAYAJIbHO 331a10TCA U ali(haBUT CUCTEMBI U aKCMOMBI U TIpaBUIIa
npeoOpa3oBaHus 3HAKOB alihaBUTa, COXPAHSIONIUE HCTUHHOCTD
akcuoMm. Takue cHCTeMbl MOTYT pa3BHBAaTbCsl [0 CBOUM
BHYTPEHHUM 3akoHaM. Ho Teopumu 1 METOJibl CO3JJaHHBIE B paMKaxX
TakuX (POpPMaIM30BaHHBIX CHCTEM MOTYT HAWTH HEOKUIAHHOE
MIPUMEHEHHE B PA3IMYHBIX OTPACIIAX HAYYHOIO 3HAHUA.

Ho rnaBHBIM KpUTEpHEM NPUMEHUMOCTH TOTO WM HMHOTO
METO/a SIBISIETCS MPOBEpPKAa pe3yJbTaTOB HCCIEAOBAaHUS Ha
OTbITE, HA MPAKTHUKE.

AjdropuTMmuzalys, BTOpPOHM BHJ TOJHOW  (opManu3aluu,
NpeanoaraeT Co3JaHue AITOPUTMOB - €AWHBIX METOJOB JUIA
pemieHust 1enoro psaa 3agad. llpm 3TOM  Merom  perieHus
3aKJIIOYAeTCsl B COBEPUICHUM KAKOW-TO TMOCJEI0BaTEIbHOCTH
3apaHee ONpeaenEHHbIX aercTBuil. [Ipu 3TOM co3ganue anropurMa
yKe MpeArnoaaraeT yHUBEpcaaIbHOCTh. OHO BpeMs JJaxKe MbITAIHUCh
CO3/aTh €UHBIN ATTOPUTM IS PEIICHUS JTF0ObIX 3a/1a4.
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YHUBEpCATbHOCTh  AJITOPUTMOB  MMEET  OMNpeAesIEHHbIE
orpaHu4enusi. Bo-nepBbiX, 3TO UX JUCKPETHOCTh, T.€. pa30OHUBKa
Ha IIard, KOTOpbIE HEJb3s MPOIyCKaTh; BO-BTOPBIX, JUIS psaa
3a71a4 BOOOIIE HET aIrOpUTMa PELICHHS.

To ecTh ciieqyeT 3aMEeTUTh, YTO MATEMATUKA YHUBEPCAJIIbHA HE
abcomotHo. [Ipm nNpUMEHEHMM MaTeMaTH4YeCKUX METOAOB B
pa3IMyYHBIX HayKaxX HaOJ0JaeTCs Onpe/eieHHas crieupuKa.

Hampumep, mo w™uenun [ataynmuna [amuasr [eGoBHBI
OCHOBOM SKOHOMHUYECKOW CHCTEMBI SIBISETCS IMPOU3BOJICTBO,
CJIe0BATEIbHO, SKOHOMUYECKYIO CUCTEMY MOYHO
paccMaTpuBaTh KaK COBOKYITHOCTh yIpaBlgeMo i
(Ipou3BOACTBO) M yHnpasisitouel cucreM. M3 3Toro BhITEKAaOT
CJIeIYIOIHE OCOOCHHOCTH:

1) MaciiTaObbl MPOW3BOJCTBA KaK yIPaBIIEMOH CHCTEMBI
HECPaBHEHHO OOJbIIE YeM JIF0OOW TEXHUYECKOH YNpaBliieMOU
CUCTEMBI;

2) IPOU3BOJICTBO, KaK CUCTEMA, MOCTOSIHHO
COBEPILEHCTBYETCS, W YIPABJIECHUE UM BKIIIOYAET YMPABICHUE
MPOLIECCAMH COBEPIIEHCTBOBAHUS;

3) B CBSI3U C HAYYHO-TEXHUYECKUM MPOTrPECCOM U Pa3BUTHEM
POU3BOIUTEIBHBIX CHJI U3MEHSIOTCS MapaMETPhl CUCTEMBI, YTO
oOycClaBIMBAaeT  HEOOXOAUMOCTh  MCCIIEIOBAHHUS  HOBBIX
3aKOHOMEPHOCTEN pa3BUTHS MIPOU3BOJCTBA u ux
WCIIOJIb30BAaHUS B YIIPABJICHUH;

4) ¢ yCIOXXHEHHEM TPOU3BOJICTBA TOBBIIIAIOTCS TPEOOBAaHUS K
MeToZaM cOopa, HaKOIUICHHs, MepepadOTKu HHPOpMAIUU; €€
muddepeHmany M0 ypOBHAM  HMEpPapXvM C  Y4E€TOM
CYIIECTBEHHOCTH C TOYKH 3pPEHHS TPHHATHS YIPABICHYCCKUX
peLIeHu;

5) ydacTue dYelioBeKa B MPOM3BOJCTBE KaK HEOTHEMJIEMOM
4acTH MPOU3BOAUTENIbHBIX CHUJl  O0IIecTBa OO0YyCIaBIMBAET
HEOOXOJMMOCTh YyYeTa KOMILJIEKCA COLMAIbHBIX, OMOTHYECKHUX,
IKOJIOTUYECKUX U JAPYTUX (PaKTOPOB;

6) yuactue B CCJIBCKOXO3SWCTBEHHOM  TPOM3BOJICTBE
OMOJIOTMUECKUX CHCTEM, KaK CpelICcTBa NPOU3BOACTBA, UX
CYIIECTBEHHAs]  3aBUCHMOCTh OT  CIy4YallHBIX  TPUPOIHBIX
(dakTopoB 00YyCIaBIMBAIOT BEPOSTHOCTHBIA XapakTep MHOTHX
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IPOM3BOJICTBEHHBIX IPOLECCOB, YTO HEOOXOAMMO YUHTHIBATH B
yIPaBJIEHUH MPOU3BOJCTBOM.

Ho xpome npou3BOICTBEHHBIX CHCTEM B COCTaB AIKOHOMUYECKHUX
CHCTEM BXOJUT Takxke cdepa oOpalieHus U HEMPOU3BOICTBEHHAS
chepa, KOTOppIe TaKke UMEIOT cBolo crnemuduky. Ona
3aKJII0YaeTCss B TOM, 4YTO yd4acTHe B TMpoleccax OOpalieHHs
MHOKECTBA  MOKyMaTelel W TNPOJAABIOB  MpPEIroyiaraet
HEOOXOMMOCTD y4eTa TakuX (PaKTOpOB KaK KOHKYPEHIIWS, 3aKOHbI
CIIpOca W TPEUIOKEHUS, a TaKkKe TO, YTO OOJBIIMHCTBO YCIIOBUM
37IECh TAK)KE UMEET BEPOSITHOCTHBIN XapakTep.

W3 cka3zaHHOro cleAyeT, 4TO IKOHOMUYECKHE 3aJauM, 3TO
3a71auu ¢ OOJIBIIIMM YMCIIOM HEU3BECTHBIX, MMEIOIINX pa3InyHbIe
JUHAMHYECKHE CBSI3M W B3aUMOOTHouleHus. To  ecTh
PKOHOMHYECKHE 33J]a4yll MHOTOMEpHBI, U Jaxe Oyxydu
IpeCTaBiICHbl B ()OpME CHCTEMBl HEPaBEHCTB U YpaBHEHHM, HE
MOTYT OBITh PEIICHB OOBIYHBIMH MAaTEMATHICCKHUMU METOaMHU.

Cnucok numepamypot

1. Konsieun FO.M. Metoauka mpenojaBaHusi MaTeMaTUKH. //
Mockaa. [Ipocsemienue, 1977.

2. Aboyacanuesa A.K., Jloneononosa A.®d. IlpumeHeHue
MaTEeMaTHYECKUX METOJIOB B ecTtecTBOo3HaHMH. // COBpEeMEHHEBIC
Haykoemkue TexHonoruu, 2013. Ne 6.
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TEXHUYECKHE HAYKH

OB30P UCCJIEJOBAHHUM IO TENNJIOOEMEHY
N ASPOINHAMMUKE ITOINEPEYHO OBTEKAEMBbIX
IYUYKOB TPYb
Cyrupos J1.Y.

Cyeupoe [xncuenbex Ymupsaesuyu — npogheccop,
Kagheopa cmpoumenbHO20 UHHCUHUPUHSA,
Kacnuiickuii 2cocyoapcmeennuiil ynueepcumem mexno02uil
u unocunupurea um. L. Ecenosa,

2. Axmay, Pecnybnuxa Kaszaxcman

AnHOmauua: 6  cmamve  NPUBOOAMCA  pe3)bmamol
IKCNEPUMEHMATLHBIX uccne0osanuil meniooomena u
A2POOUHAMUYECKUX CONPOMUBTIEHUTI NYYKO8 mPYD, NO360JAI0WUe
pewams 3a0ayu HaxoxHcoeHuss 000owarwux 3a8ucumocmei OJis
pacuema menjioooOMeHa U a3pOOUHAMUYECKUX CONPOMUBTEHUL,
npu  YyCMAaHo8Ke pA3IUYHLIX MYpOYIU3AMOPO8 8 2a30X00aX
YCMAHOBOK, NPU PA3IUYHOU CKOPOCIU MENTOHOCUMEIA.
Knrouegvie cnosa: KOHBEKMUBHbIIL mensioooMmeH,
AdpOOUHAMUYECKUe CONPOMUBTIEHUs, NYYKU 21A0OKUX mpyo,
mypoyauzamopbi.

VK 621.181

W3yyenuto Bompoca TeIooOMeHa W a’pOAMHAMUYECKUX
CONMPOTUBJIECHUI NY4YKOB TpyO TMO3BOJIMIA pelIaTh 3aJauu
HaxOXXJCHUS  O0OOMIAIOIIUX  3aBUCUMOCTEW Ui  pacuera
TEMJI000MEHa U a3POAMHAMUYECKUX CONPOTUBICHUI.

BnepBole eaunbie (opmynbl s pacyeTa TEIUIOOTAauyd |
CONMpOTHUBJIEHUI My4ykoB TpyO BbiBenn B.M. Antydne u I'.C.
beneukwutii [1,2].

OKCIepUMEHTANIbHBIE PEe3yNbTaThl UMM O00OOIIATUCh B BHJIE
KpUTEpPHUAIbHBIX YPABHEHUW TUIIA!

Nu=C, Re"Pr’

Eu=K,Re’Pr’

14



B oxoHuUaTenbHOM yNPOILIEHHOM BHJIE€ (OPMYJIbI UMEIOT BUL:

Nu=C Re”

Eu=KRe”

Ha ocHoBanumm wucnonp30BaHus JTHX Qopmyn Obuin
pa3paboTaHbl HOMOTPAaMMBI JJIsi pacdeTra KOTEIbHBIX ITyYKOB.
[Tpuuem, T.K. 3HAUEHHS BEIMYHUH Pr mpakTHYeCKU NOCTOSHHBI IS
BO3/lyXa U NPOAYKTOB CrOpaHUsl, €ro 3Ha4yeHUEe ObLIO BHECEHO B
HavanpHbIe KOdhumentsl C, u K, .

[Ipu 0600mEeHNN, B 3TUX padoTax, 3a XapakTEepHBIA pazMep
MPUHUMAJICS AUAMETP TETNIOOOMEHHON TPYOKH B UCCIIETOBAHHOM
My4YKe, a 32 PacYETHYI0 CKOPOCTh — CKOPOCTh B HaWMEHbBIIEM
MIPOXOJIHOM CEUCHHH.

C pa3BuTHEeM TEOpUUM  TOAOOUA  SKCIEPUMEHTAJIbHBIC
pe3yabTaThl 0000IMAKUCH C YY4ETOM OOJBIIOr0 yncia GakTopoB U
napamMeTpoB TydKa W HMCCIIEIOBAHHON Cpeabl KPUTEPHATBHBIMU
YpaBHEHUSMH THUTIA!

Nu=f(Re;o,;0,;z,;Pr ;)

cm

Eu=f(Re; 0,;0,;2,);

T.€. OBLJIO MPUHSITO, YTO CPEIHSS TEIUIOOTIaya TPYOKH B MTyUKe
3aBHCEJI0 OT CKOPOCTM Ha0erawuero IOTOKa U TEeIUIOBOM
Harpysku [3-7].

B OOJbIIMHCTBE SKCHEPUMEHTANBHBIX padOT MPUMEHSICH
METO/1 JOKAJIbHOTO TEIMJIOBOTO MOJAEIMPOBAHUS, T.€. HArpeBaJIach
WM OXJIKJa1ach OJJHA TPyOKa B psALy MydKa.

B kauectBe ompenenstonieil temrepaTypbl Mpu 000OUIEHUU
HKCIIEPUMEHTAIbHBIX JAHHBIX PA3JIMYHbIE aBTOPHI MOAXOAMIIN TI0
pazHomy. Tak aBtopel AHTYpreB B.M., beneukuii I'.C.,
Kozauenko JI.C. [1, 2, 8] oTHOcuiIuM Bce mnapaMeTpel K
TeMIlepaType CTCHKHU TPyObI, a aBTOpbI padsl [9] bepmireiin P.C.,
[TomepanueB B.B. — k temmneparype noroka, bpeccnep P. — k
cpenneapudmMeTruecKkon BeauunHe 3TuX Temmneparyp [10]. MLA.
MuxeeB [11] ke mnpemioxui s ydeTra TEMIEpaTypHOTO
dakTopa TOMOJHUTEIBHBIN (PaKTOp (Pr./ Pr )" m

OTPEENATh €ro Mo TeMIepaType motoka t .
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B o0Omactu cMmemanHHOro oOOTEKaHHsA, T.€. B 00JIacTH [0
KPUTHYECKUX YKces PeifHoybaca, B IUTEpaType HMEETCS MHOTO
ucciaemoBanuii. OcHOBHBIE  0000mIaronye  3aBHCHMOCTH,
UMEIONMeCs] B PACCMOTPEHHOW JUTEparype, MPUBEACHHI B

tabmuie 1.

Tabauya 1. Cpeonss menioomoaya nyuka npu cCMeuaHom
0OmeKaHuu nyyka no OAHHLIM pa3IUYHbIX A8MOPO8

Tell- ITapamer-
AB- | J10- | BHA | pbI IY4Ka,
Ne | To- | HO- |my4 MM obaacTh Re ¢popmyna
pui | cu- | Ka |
Telb C1%2
1 2 3 4 |56 |7 8 9
K Ipu p<1,7
3_
Y Nu=0,27-C . -Re®*
HOLlo LA s 110% 4 ;
(O O O R - B Py N Tpu ¢>1,7
HB ny M 219 1 3,510 NU=0297 C - Re 0,6 (P 0,25
o=(s,-d)/(s, -d)
Poma
) HO- max | 4o [1,5-15- 1-10% = Nu=0,38 Re "* Pr®*.
BC- | Boza
Kuii M 212 3510° (Pro/Pr.,)"”
B.1.
gony_ ] 1.7/0,7- 6107 - IIpu
g had 20[ 5| 2107 INy=0.235C _ - Re*®.¢
A %};Te}]; Bo3- |max| 4q[12[1,2(7-10° +7-10] Nu=0,26 Re*(T,,/T,.)
BM | VX [ M. 5-2(5-2 4 0,2
. 3 - Q.
soma | max| 19 [1,5- %-8 810 4. 810 Ilpno,/c,<2
M [30(26,, Nu=0,35 Re"*Pr®*°- (o,
K 73 ’ :
}_/Ka o))
5 yCKac ’ (Pr.wc/Prcm)O’25
AA.
" JIp.
KopH
-110D. [puno,/ocy >2
- W . | Nu=0,4Re PO (Pr  /
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Tem- ITapamer-
AB- | JIO- |BHJ | pBI yYKa,
Ne | To- | HO- |my4 MM obsacTh Re dhopmy.aa
pbl | cu- | Ka
d|o, |o,
TeJIb
Pr )0,25
Nu=0,27Re"°Pr®**(Pr [
Pr )0,25
bepi el
g [TeiirBosay|max | oo 1,2-11,2-/6-10° =6-10,  Nu=0,232 (Re-K)"
P.C. X M 2 2 4 rae K:f (51/52 -1)
Ipu Re >1-10°
Nu=0,4 Re™*Pr®**(Pr ./
sonia | 2% 0,8(1:10% +4-10 Pr,, )"
M |3811,5- . ;
23| % Tlpu Re < 1-10
Mux 32 Nu=0,56Re ** Pr*** (Pr__/
€-CB 0,25
T AP opul 41| 1| P )
10p 1= -/l-
Bo3Iy IpuRe<1-10°  Nu=0,4
~f/-1-/]- 0,5
o [max /- |-l m - 9 Re
M Ipu Re >1-10°
Nu=0,35 Re*”
Mu- BO3Y| IIax 0,6-
8 |rait [V 533, g[110*-10° |  Nu=0,38 Re"*Pr*
BK.| * | M ’
pu ¢=0,1-0,7
Nu=0.34C _-Re"®-¢"' Pr
Jlok- 06 X 0,33
IIIMH |BO3AY | IIaX 2,1- 77 |1-10° =5-10
9 B.A. Xy M 38 2,8 116 4 Ipu  17<9<45
Nu=0.275C _-Re**.¢*’
Pr0,33
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Tem- ITapamer-
AB- | JIO- |BHJ | pBI yYKa,
Ne | T1o- | HO- |my4 MM obsacTh Re ¢popmyna
pbI | cH- | Ka
TeJb

d|o o,

I'ne C _ - nonpaBka Ha

KOJMYCCTBO PAOOB B IMYYKCE.

Ecnmu temnootrnayy tperbero psaa npuHsaTe 3a 100%, TO B
IaXMaTHBIX U KOPUJIOPHBIX ITydKaxX TEIUIOOTAadya MEPBOro psijia
coctaBisier okosio 60%, a Broporo — okono 70%. I[lpuumHoi
BO3pacTaHus TEIJIO0TAuH SBIISCTCS yYBEJIMYCHUE
TypOYJEHTHOCTH MOTOKA, IPU MPOXOKIECHUH €0 Yepe3 MyUOK.

Crano ACHO, 4TO JIs YBEJIIMYEHUS TEIUIOOTAAYN ITyYKa MOYKHO
IPUMEHATH HECKOJIBKO CITIOCOOOB, 8 UMEHHO:

- YBEJIIMYUTh  IUIOIIAJb  KOHTaKTa  TEIUIOHOCHUTENS  C
NOBEPXHOCTHIO  TEIUIOOOMEHHHMKA,  HalmpuMep, 3a  CYeT
npuMeHeHus1 pedep, MeMOpaH, MIIaBHUKOB U T.1.;

- YBEJIIMYUTH 4nciao Re Haberaromero noToka 0 KpUTUUECKUX
U CBEPXKPUTHUYECKUX 3HAUYCHHIA;

- YBEJIMYUThH CTENEHb TYpPOYJEHTHOCTH HAOEraromero moToka
3a CUET UCKYCCTBEHHOU TypOyJIHU3allUH.

ABTOpBI  BBILIEYKA3aHHBIX padOT cAenanu psja  OOIIMX
BBIBOAOB. Tak Temoornaya mepBOrO psaa OTJIMYAETCAd OT
CpeIHEHW MO  Iy4YkKy M OINpENENseTcs  HadaJbHOU
TypOYJEHTHOCTBIO TOTOKAa. TemgooTaaya BTOPOrO U TPETHETO
PAZ0B [0 CPAaBHEHUIO C MTEPBBIM NIOCTEIIEHHO BO3PACTAET.

Cnucox numepamypul

1. Aumygpoes  B.M., Kozauenxo JI.C. Temnootnaua U
a’pOIMHAMUYECKOE COTIPOTHUBIICHUE KOHBEKTHUBHBIX
noBepxHocTer HarpeBa. OHTHU. M., 1938. 102 c.

2. Aumygppes  B.M.,  Beneyxuri ['C. Temnootrmaua u
a’pOIMHAMUYECKOE COMPOTUBIICHUE TPYOUAThIX MOBEPXHOCTEH
B MorepeyHoM notoke. M.: Mamrus, 1948. C. 120-124,

3. Muxaiinos I''A. UccnenoBanue JOKaIbHOTO TEIIOOOMEHA B
nyukax Tpyo //CoBerckoe koTioTypOocTpoenue, 1939. No 12.
C. 16-19.
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4. lllunoxeocmos A.B.-B kH. KOHBEKTHBHBIA TEmIOOOMEH B
AJIEMEHTax MaporeHepaTopoB U TermiooomMeHHUKoB-Tp. LIKTU,
1968. Beim. 89. C. 95-101.

5. I'penx X.I'., lllonvy @. B k. Temmomaccooomen-Y. T. 1. Y. 2.
Munck. U3n. AH BCCP, 1976. C. 37-42.

6. @®omuna B.H. VccnenoBanue TemjaooOMEHa W a’pOJWHAMUKU
IIAXMATHBIX IYYKOB TPYO C MIUPOKMMH U TECHBIMH IIIaraMu U
yTOouHeHne ux pacuera. Kangmparckas aumcceprauus, 1976.
BTU.

7. Anopeesckuti  A.A., bopuwanckuii B.M., Kunkuma B.bB.
HccnenoBanue TEIJIOOTAAYM IIAXMATHBIX ITY4KOB TpPyO B
nornepevyHoM 1notoke Bojabl. B k. KoHBekTUBHAs TemooTnaya
B JByx(da3zHoM u ogHodazHOM mnoToke. M., DHeprus, 1964.
C. 65-68.

8. Anmyguves B.M., Kozauenko JI.C. TermooOMeH MeXIy razaMu
U TydkamMu TpyO, OMBIBAEMBIMH TIOTIEPEYHBIM ITOTOKOM.
Cosetckoe kotiorypbocTpoernue. Ne 5, 1937. C. 241-248.

9. heprnwmeun P.C., I[lomepanyes B.B., Illacanosa JI.C. K
BOIIPOCY O MEXAHHU3AIMd COMPOTUBIICHUS U TEIUIOOTIAYU B
TpyOHBIX myukax. B c0. AlspoamHamuka W Teruionepenaya B
KOTEJIBHOTOMOYHBIX mpoueccax. M. T'ocanepromsgar, 1958.
C. 251-267.

10. Bressler. Die Warnodbertragund einselner Rohrreihen in
guarangestronten Rohrbundeln wit Kleinen-Forechund auf den
Gebite, 1958. Bd 24.

11. Muxees M.A. OcHoBbI Termonepenaun. M., 1956. 390 c.
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OBOBIIEHUE UCCJIEJOBAHUM TEIINIOOEMEHA
U ADPOJJUHAMMWYECKHNX COITPOTUBJIEHUI
IIYUYKOB TPYb B UHTEPBAJIE
BBICOKWX YUCEJI PEMHOJIB/ICA
Cyrupos /1.Y.

Cyeupoe [xncuenbex Ymupsaesuyu — npogheccop,
Kagheopa cmpoumenbHo20 UHHCUHUPUHSA,
Kacnuiickuii 2cocyoapcmeennwiil ynueepcumem mexno02uil
u unatcunupurea um. L1l Ecenosa,

2. Axmay, Pecnybnuxa Kaszaxcman

Annomauusn: 6  cmamve  NPUBOOAMCA  pe3yibmanmvl
9KCNePUMEHMANbHBIX ucciedo8anuil meniooomena u
A3POOUHAMUYECKUX CONPOMUBTEHUN NYYKO8 Mpyd 8 unmepsde
evicokux yucen Petinonvoca, nossonswowue pewamv 3a0auu
HaxodxcoeHus obobwarwux 3asucumocmel O pacyema
meniooomMena U adPOOUHAMUHECKUX —CONPOMUBIEHUL, NpU
VCMAHOBKe — PA3IUYHLIX — MYpPOVIU3AMOPO8 8  2a30X00aX
VCMAHOBOK, NPU PA3TUYHOU CKOPOCU MENIOHOCUMEL.
Knrouesoie cnoea: KOHBEKMUBHDLLL menioooMeH,
A’3pOOUHAMUYECKUE CONPOMUBIEHUS, NYUKU 2IAOKUX MPYD, YUCTIO
Petinonvoca.

VIIK 621.181

B wuHTepBasie BbICOKMX uHcen Re wucciemoBatenu mpH
000OIIEHNH JaHHBIX MO TEIUIOOTAa4ye MPEIIOKUIA CIIETYIOIINe
3aBucuMocTH [ 1, 2]:

a) U1l KOPUIOPHBIX MTYyYKOB

Nu = 0,020 Re *® Pro*s(Pr_/ Pr_)°%;

0) 1S MaXMaTHBIX TyYKOB

Nu = 0,021 Re ®%* Pro*¢(Pr_/Pr_)*>:

Oxkazanoch, 4yTo Moka3aTesb CTeneHu “M’” mpu uucie Re (Taba.
1) Gonee 3aBUCHUT OT MIATOBBIX XAPAKTEPUCTHK IMydKa, YeM TMpHU
cMemaHHoM oO0Tekanuu. [Ipu cMenmraHHOM 00TeKaHHMH, KaK BUJIHO
u3 Ta0i. 1 mokazarens crenenu “M” paseH 0,6 I MIAXMaTHOTO,
u 0,5 + 0,65 - 11t KOpUIOPHOTO.
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Tabnuya 1. U3menenue noxazamens cmenenu “M’” npu wucie Re
6 0baacmu 8blCOKUX Yuce, NOIYYEeHHOE 8 PA3TUYHBIX

UCCIeO0B8AHUAX
Tenao- BU/ 30Ha yncaa
Ne ABTOpBI }:;c:: nyuka ! X G2 Re m
1 2 3 4 5 6 7
2,48 x
1,28
1,47 x
104 | 16-10° | 0,93
BO3JyX maXMUaT_ 1,26 x 2,6-10° 0,79
HplH 096 | 1,9-10° | 08
1 1,58x | 1,2-10° | 0,84
CracuisiBuuyc, 1,37
Camorka KopHIOp- 9.10* | 0,76
BO3/YX . 116x17|125-10° | 0,92
[35] T 168x | 14-10° | 089
2,26
1,89 x
1,25
1,28 x |(1,3 —55) - 10
maxmarta| 1,50
2 Ml BO3/YX |.kopugop| 1,28 x [(1,1+5)-10 0,97
[6] g 0,79
. 1,50
Jlsaiiep 1 1p. 1,58 x | (0,8 +152) .
3 [7] BOJIAa |IIaxmar. 1,37 10 0,8
Kykayckac, (5+10) - 10 5
MapinHayckac maxwmar. | 2,0 x 2,0 | (2,5 +]§>0) -1 08
4 V IHCKAC ’ sona kopuaop.|1,2 x 1,09 10 0,7
[8] ' xopunop.| 2,0 x 2,0 | (2,0+10) - | 0,92
10°
ITomikac, maxmatH| 1,25 x | (2,4 +30) - 08
5 Cypsuia, Jmaxmar | 1,25 10° 0’ 8
XKykayckac |Bo3ayx [H.xkopumo| 1,50 x | (2,0 +14) - 0 7 4
[9, 10] p. 1,50 10° ’
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Ter1o- BHUJI 30Ha yncaa
Ne ABTOpBI HOCH- myaKa Gl XG2 Re m
TeJdb
1,25x | (2,0+25)-
1,25 10°
2,06 x | (2,2+20) -
6 I'ameka u ap. |Bo3nyx [maxmara| 1,38 10° 0,96
[11] CO, |maxmatH| 2,06 x | (2,0+20)- | 0,82
1,38 10°
[IaXMaTH 2 (18 T
[IBermxka BOJA ) 1,25 10 )5 0,85
125125| 2-(10°+
7 BOZA |KOPUIOP.| "1 o'y 10%) 0,82
[12,13] BOJa |KOPHUIOP X ' 5 0,83
u x 1,2 2-(10°+
' 10%

N3 tabmmmel 1 BUAHO, YTO mOKas3areiab “M” KoJieOaeTcs B
npeaenax 0,7 no 0,96. Ha rpaduxe Nu — Re »T0 mpuBener k
PE3KOMY BO3pAacTaHUIO TEIJIOOTIAauud C POocToM Re, T.e. MOXKHO
MHTEHCU(DUIIMPOBATH TEINIOOOMEH 3a CUET YBEIMUYEHUS CKOPOCTH
HaOeraroniero notoka. Ho Ha mpakThke YacTo OKa3bIBAaeTCA,
HanOoJiee ONTUMAIBHBIM SIBJISETCS TEIJIOOOMEHHUK CIIOCOOHBIN
nepeaaTh 3aJaHHbI TEIUIOBOM MOTOK MPU HAMMEHBIINX 3aTpaTax
Ha TEPEABMKEHHUE TEIJIOHOCUTENSA. Takke  YBEIMYECHUIO
CKOPOCTM YXOJSIIMX Ta30B B COBPEMEHHBIX KOTEJIbHBIX
arperarax, CXKHIalOUIUX HHU3KOCOPTHBIE YIUVIM, MPENATCTBYET
CUJILHBIN 30JI€BOM M3HOC TEMIIOOOMEHHBIX TTOBEPXHOCTEH.

Kak yrBepxnaroT aBTopbl [14, 15] koadduuueHT 3010BOrO
M3HOCAa HAaxXOAUThCA B 3aBUCUMOCTU OT CKOPOCTH B TpEeTbel
CTEICHU:

Ko =f (W)

B GonpmmHCTBE Hccne0BaHUH TEIIO0TAa4a MydKa U3ydaeTcs
COBMECTHO C a’pOJUHAMUYECKUM COMPOTHUBIICHHEM, T. K. BHIOOD
pallMOHAlIbHOM  TOBEPXHOCTH  HarpeBa  NpeAoINpeaenseT
COBMECTHOE PEILICHUE ATOr0 BOIPOCa.

AdpOoIMHAMUYECKOE COIMPOTUBJICHUE Ty4dKa 3aBUCHUT OT
CKOpPOCTH U (U3MYECKUX CBOMCTB OMBIBAIOIIETO MOTOKA,
KOH(pUTYpaIlui TMy4YyKa U €ro PsAIHOCTH, T.e. B Oe3pa3MepHOM
BUJIE!
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Eu=f(Re; o0,;0,;2,);

Jloka3aHO, 4YTO CONPOTUBIEHUE IIydka B  OCHOBHOM
OTIpENETSETCS CONPOTUBICHUEM (OPMBI, a CONPOTHUBIICHUE
TPEHUSI COCTABJISIET HECKOJIbKO  TMPOIEHTOB OT  OOIIEero
conpotuBiieHusa [10]. Kak mnpaBumo, wu3MepseTcs MOJHOE
CONMPOTHUBJICHUE ITy4yKa, KOTOPOE€ OTHOCHUTHCS K OJHOMY psiay
nydyka WM K JeciITH psgaM U o0000Imaercss KpuTepuaabHOU
3aBUCUMOCTBIO:

Eu=k-Re- X

I'ne X =z, + 1 - ko3ppuuueHt, 3aBUCAIIUNA OT KOJUYECTBA
PSAZOB B IIyUKe.

3aMe4eHO, YTO C YMEHBIICHHEM 4YHuCia PAIOB B IIy4KE MOTEPU
JABJICHUS, OTHECEHHBIE K OJHOMY PSIY, YBEIIMUMBAKOTCS.

Cnucox numepamypul

1. Kowenes I'.H. BpiOop xapakTepHOT0 JIMHEWHOTO pa3Mepa Ipu
0000I1I€HUH ONBITHBIX JAHHBIX [0 TEIJIOOTAAYE IIyYKOB TPYyO B
MOTOKE Ta3a. / DHepromammuHocTpoerue, 1967. Ne 2. C. 20-23.

2. Kysneyos H.B. TennooTnada W CONMPOTHBIICHUE B IOMEPEYHO
OMBIBAEMBIX IMyYKaX TPyO MPU pa3IUYHON UX KOMIIOHOBKE. //
N3B. AH CCP, 1937. Ne 5. C. 26-31.

3. Camowra B.K. Tlosbimenne 3¢G(HEKTUBHOCTH COBPEMEHHBIX
teriooomMenHukoB. JI.:Oueprus, 1980. 141 c.

4. Kevic B.M., Jlonoon A.JI. KomnakTHble TEIJIO0OOMEHHHUKH. M.,
['ocaneprouznar, 1962. 260 c.

5. Kykaycrac A.A. KonBekTuBHBIN IIEPEHOC B
tertoooMeHHrKax. M.:Oueprus, 1986. C. 472.

6. Cmacunasuuroc  IOJK., Camowxa I1.C. Temnootnada
INIAIKOTPYOHBIX IMIAXMATHBIX MYYKOB B TOMEPEYHOM IMOTOKE
Bo3ayxa npu 6oneimiux Re — tpynet AH Jlut. CCP. Cep. b.,
1963. T. 4 (35). C. 120-126.

7. Camowro I1.C., Cmacrwnresuuyc FO.JK. Temnodusnueckue
UCCIIEAOBAaHUS  TJIOTHO  YIAKOBAaHHBIX  TJIAJKOTPYOHBIX
[IaXMaTHBIX MYYKOB B MOIMEPEYHOM IMOTOKE Bo3ayxa npu Re
mo 2-10° // Tpymst AH Jur. CCP, Cep. B., 1965. T. 3 (42).
C. 111-115.
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8. Camowrxo II.C., Cmacrwnesuuyc FH.JK. Temnodusznueckue
MCCJIEIOBAHUSI KOPUJIOPHBIX IMYYKOB IMpHU O0JbIIMX yuciax Re
razoBoro notoka // Temmosnepreruka, 1956. Ne 9. C. 49-53.

9. JIanun M.@. TennooTnaya U COMPOTHUBIICHUE TIIATKOTPYOHBIX
NyykoB Tnpu Oonpmux yuciax Re razoBoro motoka //
Tennosnepreruka. Ne 9, 1956. C. 49-53.

10. Dbyer O.R., Scheeman T.V., Weisman I., Horn P.L., Shomer
R. Gross T. Flow water thround a Tube bank at Raynolds
Numbera up to a Nilion at und chem.., 1958. Vol. 48. Ne 10.

11. XKyxayckac A.A., Mapyunayckac K.@., Yaunckac P.B.
BnusHue reoMeTpuuecKuX XapaKTepUCTUK Ha TEIUIO0TAauy
TpyO B oGnactu kputnyeckux uucen (Re) Peitnonwaca // CO.
Hay4H. Tp. Mexanuka. Kaynac, 1974. C. 26-31.

12. llowxkac I11.C., Cypsunra B.FO., Kykayckac A.A. MectHas
TEIUIOOTAa4a TPyObl B TIONMEPEYHO OOTEKaEMOM TOTOKOM
BO3MIyXa CXKaTBIX IMMAXMATHBIX Nydykax mpu Oompmmx Re.
Tpynst AH JIut. CCP. Cep. b, 1977. T. 1 (98).

13. XKyxayckac A.A., Cypeuna H.IO., [lowkac I1.C. MectHas
TEIUIO0TAa4Ya TPyObl B TMOMEPEUYHO OOTEKAEMBIX IOTOKOM
BO3MIyXa CTAIBHBIX MAXMATHBIX My4YKax MPH OOJNBIINX YUCITAX
(Re) Peitnonbaca // Tpyast AH Jlut. CCP. Cep. b, 1977. T. 4
(10). C. 26-31.

14. Hameske K., Heineske F., Scholds F. Warnedbergende und
Druckverlustmeseungen an Guerangeat ronde. lun | of Heat
and Mass Tranafer, 1967. Ba 10. Ne 4.

15. Illsecsuoa A., Yaumxac P., Kyxkaycxac A. WccrnenoBanue
TEIJIOOTAAYM M CONPOTUBIIEHUS TIONMEPEYHO OOTEKAEMBIX
nydykoB TpyO B obOnactu Oosbmiux (Re) Peitnonpacax: CO.
HayuyH. Tp. «Mexanuka-4», Marepuansl JlutoBckoin PHTK.
Kaynac, 1973. C. 36-41.
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OBOBHIAIOIIHUE 3ABUCUMOCTH AJIAA PACUYETOB
COINPOTUBJIEHU TONEPEYHO OMBIBAEMBIX
INYUYKOB TPYb
Cyrupos /1.Y.

Cyeupoe [xncuenbex Ymupsaesuu — npogheccop,
Kagheopa cmpoumenbHO20 UHHCUHUPUHSA,
Kacnuiickuii 2cocyoapcmeennuiil ynueepcumem mexHo02uil
u unocunupurea um. L. Ecenosa,

2. Axmay, Pecnybnuxa Kaszaxcman

Annomauusn: 6  cmamve  NPUBOOAMCA  pe3yibmanmvl
9KCNePUMEHMANbHBIX uccnedo8anuil A2POOUHAMUYECKUX
conpomuenenull. nyyko8 mpyo, no3eoisiowue peulams 3a0ayu
HaxodxcoeHus obobwarwux 3asucumocmel Ol pacyema
A3POOUHAMUYECKUX CONPOMUBTEHUU, NPU YCMAHOBKE PA3TUYHBIX
mypoynuzamopos 8 2a30Xx00ax YCMAHOB0K, NpU pa3IudHoOU
CKOpOCMU MenIOHOCUmens.

Knrouesnoie coea: KOHBEKMUGHDBIU mennioooOMeH,
A’POOUHAMUYECKUE CONPOMUBLEHUS, NYYKU 21A0OKUX mpyo,
mypoyau3amopbwi.

VK 621.181

[Ipy  0000ImIEHMM  HAKCIEPUMEHTAJIBHBIX  JAHHBIX IO
CONMPOTUBJIEHUIO TYYKOB BAXHYIO pOJIb HUrpaeT BBIOOP
omnpeneNdioniell TeMreparypbl TNpu noadope  PpuznuecKux
napameTpoB B KPUTEPHUAX MOI00US.

OnHM aBTOPHI OTAAIOT MPEANIOYTEHUE TeMIEpaType CTeHKH [1],
IpyTHe — TeMIiepaType motoka [2-6].

YCTaHOBIEHO, YTO TIOTEPU JABJICHHS  PACHPENEIISIOTCS
HEPaBHOMEPHO, a COMPOTHUBJICHUE IMEPBBIX PAIOB OOJbIIE, YeM
rnyOuHHbIX.  [loaTomMy, ompenensss BEIWYUHY  CPEAHETO
kod(dduieHTa COMPOTUBIEHUS OJHOTO psfa Iydka, OdTO
YYUTHIBAIOT BBEJACHUEM JIOMOJHUTEIHLHOTO KOdpUIIMeHTa X=
Z,+1 B moJIydeHHBIE 3aBUCUMOCTH.
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Kax BuaHO 13 Tabnuisl 1 asis OOJIBIIMHCTBA MyYKOB 3HAUSHUS
nokasarens creneHu “  ” npu Re paHeiM - 0,25 wim - 0,27, u
KAKOM-TM0O YEeTKON 3aBUCUMOCTH ““ (| ” OT I€OMETPUM IYYKOB
BBISIBUTH HCCIICAOBATENSIM HE YAANOCh.

B Toxe Bpems mokazatenb cTeneHu “ ( 7 B 001acTu OOJbIINX
gyucen Re cunbHO oTiMyaercs OT 00JAaCTH  CMEIIaHHOTO
oOTekaHusi. ITO OOBSICHSAETCS TEM, UTO MpH O4YeHb OOJbIIUX Re
HACTYIAeT aBTOMOJICIIbHBIN PEKUM COTMPOTUBIICHUS, T.€. TIEPEXO
B 00J1aCTh Pa3BUTOrO TYpOYJIEHTHOTO OOTEKaHMS.

B obnactu cmenaHHoro o0TekaHUs UMEIOTCS MHOTO paboT 1o
MCCJICIOBAHUIO COTPOTUBJICHUS ITy4KoB (Tadm. 1).

Tabnuya 1. Obobwarowue 3a8ucumocmu 0is pacuiema
CONPOMUBTIEHUL NONEPEUHO OMbIBAEMBIX NYUKO8 NO OAHHbIM
PA3HbLIX ABMOPO8 (001acmb CMEUWAHHO20 0OMeKaHUs1)

Ten- Mapamerp
AB- | J10- \BHA| bl IY'Ka, 00J1aCTh
Ne | To- | HO- [myH4 MM Re ¢popmyaa
pel | cH- | Ka |
Telb °1 %2
1 2 314|567 8 9
Mpu - <032
¢ 0O,
Eu=0,13" (2o + 1))Re *? - (
l.i/)-z,l
Kys- » 0o,
1 1
1 HeBHO BO3JI|IAX | aq 1l’f1' 1i5 1-10 %+ Ipu 0,32 <5'y <0,53
M 3,5-10* 2
PB?. . 2,9|2,9 Eu=14 (z+ 1)Re *®
[Tpu lL/ > 0,53
» o,
Eu=1,93" (z2+ 1)-Re %% - (
l.L/)O,S
» o,
Kyk |Bona jmax| 19 {1,50,8/8-10° + Hnsa ¢ =1
2 | a- M 30| - (9-]810* |[Eu=2,6-(_1 )*%. Re
ycKac 73(2,6/3,5 o, —1
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AA. 0,29, Z,
u JIp.
[14]
IIpu 0,14<¢<1,7 m
lt\l/la(l){' 01< 2
C.. 112 0)7 3103 . EU:[1,6+0,5(46-2,7-;)(’|;)7‘(ZZ +
3 |PeB3|Boma tmax)qg | 3_7 7.10* 1)-(2-c1)]-Re
M
2,97,
or. > [pn 0,14><g>< 1,7 m
6 012
] Eu=1,6 - Re %?" - (z, + 1)
Tony ITo metomuke / /:
Eu=0,465- (Z, +1)-¢""- Re
-OuH- 17 0,7 610° + (_0’225 )
4 (?;ZI: ’ B;);H m;[lx 20| 5- 1_5 2,5-10* |Ilo HOpMATHBHOM METOAHKE:
. 2,0|" Eu=0,56 - (Z, + 1) -¢*"- Re~
KM 5 20
[7]
AHTY
) =Cy -Coe pa-027
(bbes, max| 1521125103 . |Eu=C1Co (Za+ 1) -Re
5 Eene- BOR| 38 | 5- | 5- .
e 2,0[2,0[ 710
18/
EI‘I’; 1.2012] | oo
6 BO31 [Kop.| 14 | 5- | 5- . | Eu=0,3-¢"%.7,. Re %!
o 2,0[20 710
[9] ’ ’
Ilpu o150, 0,06<¢
Mo- <1
1,411, .5 _ 05
7 daH H BO3JI [KOP. 14 9_ 4- 1-10 4_ EU—O,17 : (Gl-—]d)Sg . 22 (¢-
Ap- 20!/3.0 20-10 0,94)_0 ’2 :
[10] ! ! Re¢_=2
Jlok- 14|, Eu=1,6 +0,33(1,7- ¢)"° + +
g |LMH wax| ; , 8- 9’ 510° = | 144-0, [04+01(17_¢)1,5]'(
wap. "M w | a8l S 250 10° | o
[11] 2|7 Zz+1)-Re'O'27

B Tabn. 2 nmanel BeauW4uHBI TOKazatens “ ( 7 B o0yacTu
KpUTHUYECKUX Re , mosiydeHHbIe pa3auyHbIMU aBTOPaMHU.
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Tabnuya 2. U3menenus nokazamens “q "~ npu uucne Re 6
001acmu 8bICOKUX YUCE, NOJYYEHHble PASHLIMU A8MOPAMU

Ten
R
Ne ABTOpBI |HOC A G, X0, 30Ha Re q
g [myuKa
TeJIb
gl MRS x| 128 1,50 | (L3 -5) 10° | 0,15
16/ yX
2 (D M APl maxy | 158 x 1,37 |(08 -12)-10°| 045
CracronsBuy maxm | 1,28 x 1,50 1,2-10° 0
3 yc, BOSA | axm 1,28 x 1,50 2-10° 0
Camomka | °© |maxm| 1,19 x 0,94 1,8-10° | -0,038
18/ Kopua| 1.26 x 1,26 2-10° 0
Kyxkayckac,
VYiuHCcKac 5
> |BOIa| KOPHT 20x20 5-10 0,00
4 MapmgHayCKBoI[a ImIaxm 20x20 9-10° 0,00
110/
)IéyxayCKac, BO3/| IIIAXM 20x15 2,5-10° 0
5 YPBIUIA, o opun| 2,0 x 1,5 1,4 -10° 0
ITomkamr 5
Bon 5
6 IIBermka N Maxm| 1,25x1,25 |(2,0 -6,0)-10 0
171 sonal 0P| 1,25 % 1,25 (1,0 -2,0)-10°| 0

Psin  oKClepUMEHTAIBHBIX  JAHHBIX, TMOJYYEHHBIX  MpH
OOTeKaHUM UUJUHIPA, CBUACTEILCTBYIOT O CHJIBHOM BIIUSIHUU
YPOBHS HauaJbHON TypOYJIE€HTHOCTH Ha TEIJIONEPEHOC.

PaccmarpuBas ypaBHeHne TemonpoBoaHoctu Kyrarenanse
C.C., MOXHO 3aM€TUTh, YTO HAJWYHMEC KOHBEKTHBHOTO 4YjiCHA B
ATOM YPaBHEHUU CBHUJIETEIILCTBYET O TOM, UYTO B ABMXKYIIEHCS
cpelne TemIooOMEeH OCYIECTBISETCS HE TOJBKO 3a CUeT
TEIUIONPOBOJHOCTH, HO U BCJCJACTBHE TMEPEHOCA TEILJIOTHI
MEePEeMENTNBAIOIIMMHUCS  MOJISIMM  JKHMJIKOCTH. VIHTEHCHBHOCTH
KOHBEKTHUBHOT'O nepeHoca TETIOTHI MPOTIOPIIMOHATIEHO
MTHOBEHHOMY 3HAQYEHUIO CKOPOCTH TE€UE€HHUS CpEIbl B JTaHHOMU
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TOUKe npocTpancTBa. CieoBaTeNbHO, XapaKkTep TeMIIepaTypPHbIX
noJie B ABWXKYIIEHCA Cpelle 3aBUCUT OT KOH(UTYpalHUH MOJIS
CKOopocTeil. UeM BBIIIE CKOPOCTh TEYEHHUSI TEIUIOHOCUTENS, TEM
Oonpie W 3HaueHwe Kodhdummenta Tterutonepemaun [11].
Bmecte ¢ TeM HMHTEHCHBHOCTb TEIUIONEPENAUYH CYIIECTBEHHO
3aBUCUT OT pEXHMa TEYEHHUs, T.€. HUMEET MECTO TEUYEHHUe
JaMUHAPHOE WJIN TypOyJIEeHTHOE.

[lepexoq OT JaMUHApHOrO TEYEHUS K TypOyJIEHTHOMY
XapaKTepU3yeTcsi CWIbHBIM POCTOM TOJIIUHBI TOTPAHUYHOTO
cios. Ecnu iy maMuHapHOTO pekUMa TOJIIIUHA TMOTPAHUYHOTO
CJIOST O = 5,5-X-Re'0’5, TO JJIsI TYPOYJIGHTHOTO O = O,37-X-Re'0’2.

[Ipy  TypOyneHTHOM  TEYEHHH  CKOpOoCThb  IudPy3umn
3HAYUTENFHO BBIIIE, YeM NpPU JIAMUHAPHOM. DTO BIMSET U HA
TerJionepeaayy.

Cnucok numepamypot

1. Kysueyoe H.B., Illepbaxos A.3., Tumoea E.A. HoBbie
pacyeTHbIC bopmyIbl VTSI a’pOAMHAMUYECKOTO
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Tennosuepreruka. Ne 9, 1954. C. 48-56.
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noBepxHocter HarpeBa. OHTHU. M., 1938. 102 c.
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MaTepuaJioB MO  a’pPOJAUHAMHYECKOMY  COIMPOTHBIICHHUIO
MOTIEPEYHO OMBIBAEMbIX My4KOB TpyO.// TemnosHepreruka,
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8. Jloxwun B.A., ©@omuna B.H.. Ywaxose E.H., Aepecc B.A.
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N3YUYEHUE TPOLHECCOB, IPOUCXOJAIINX
B KAHAJIAX, UICCKYCTBEHHO
TYPBYJIN3UPOBAHHBIX PA3JIMYHBIMU
TYPBYJIU3ATOPAMHU
Cyrupos /1.Y.

Cyeupoe [xncuenbex Ymupsaesuyu — npogheccop,
Kagheopa cmpoumenbHO20 UHHCUHUPUHSA,
Kacnuiickuii 2cocyoapcmeennwiil ynueepcumem mexno02uil
u unocunupurea um. L. Ecenosa,

2. Axmay, Pecnybnuxa Kaszaxcman

Annomayua. 6  cmamve  NPUBOOAMCA  pPe3VIbMAmbl
9KCHepUMEHMANbHbIX ucciedo8aHuli mennooomena u
aA3POOUHAMUYECKUX CONPOMUGIeHUT Nny4Ko8 mpyo,

nO360JIAAIOWUE peuams 3a0adu HaxoxcoeHus o00600waruux
3asucumocmett 01 pacuema ux 3HAYEHUU, NPU YCMAHOBKe
PA3IUYHBIX  MYpPOYIUZAMOPO8 8 2a30X00aX YCMAHOBOK, Npu
PA3IUYHOU CKOPOCMU MENTOHOCUMEIIA.

Knrouegnoie coea: KOHBEKMUGHDbIU mennioooOMeH,
A’3pOOUHAMUYECKUe CONPOMUGIEHUsl, NYYKU 2NAOKUX mpyo,
mypoyauzamopbi.

VK 621.181

Coznanue TypOyJIEHTHBIX BUXpEN B KaHallaX MOXHO JOCTUTaTh
HE TOJIBKO 3a CUET YBEJIMYEHHSI CKOPOCTHU Haberarouero mnoToka,
HU Y UCKYCCTBEHHOU TypOyJH3aIuei.

Ha ocHOBe wu3yueHHs OMNBITHBIX JaHHBIX W YaCTHBIX
teopetnyeckux pemenuid B.K. Muwuraga, N.®. HoBoxwniosna,
B.M. AutypreBa u [I'.C. Bbenenkoro, D32.K. Kanunwnna,
AJL Jlongona u P.A. Cebana, C.C. Kyrarenanze, U.C. Xunie
U Jp. wucciaenosarenet [1-7], BUAHO, YTO NPUMEHEHHE
TETIOOOMEHHUKOB co CJIOKHOM reOMETpUEN
TeMI0Nepeatoleil MTOBEPXHOCTU U COOTBETCTBEHHO MMEIOIIUX
CJIOKHBIA XapaKTep TEUEHHUs B KaHalaxX JIeJIaeT MPaKTUUYECKH
HEBO3MOXHBIM  TEOPETHYECKUA pacueT TEmIoOTAaYd U
TUJPABINYECKOTO COMTPOTHUBIICHHUS.
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OOBsicHEHUS TUMU aBTOpaMU MeXaHU3Ma UHTEHCUPUKAIUU
MPOIIECCOB MEPEHOCa B KaHallaX Pa3IMYHBbIX THUIIOB BO MHOTI'OM
HE COBNAAAIOT W JJIsI MHOTMX IIOBEPXHOCTEH NPAKTHYECKH
OTCYTCTBYIOT. lcriosib3yeMble MU Ha TPAKTUKE SIMIIMPUYECKUE
dbopMynBl TPUMEHHMBI TOJBKO [JI1 KOHKPETHBIX THUIIOB
MOBEPXHOCTEW B JIMANa30HE HMCCIEIOBAHHBIX T'€OMETPUUYECKUX
napaMeTpoB.

B crnenctBum 3TOro, B HAcTOsIIEE BpEMs, B JIUTEpaType
MPAKTUYECKU OTCYTCTBYIOT MHKEHEPHbBIE MOJIEIH, MTO3BOJISIONINE
Ha X OCHOBE PacCUMUTATh TEIJI0A3POJMHAMHUYECKHE MapaMeTphI
KaHAJIOB ¢ HUHTEHCU(UKATOPAMHU.

PaccmoTpuMm HekoTOpble pabOThl, TJ€ JETAeTCsl MOMbITKA
HOJIpOOHO oOmHMcaTh IPOLECCHl, MPOUCXOIALIME B KaHalax,
UCKYCCTBEHHO TypOynIM3upoBaHHBIX TypOymuzaTopamu. Kak
U3BECTHO, KHHETHYECKast SHEpPrus TypOyJIEHTHOTO
MyJIbCALIMOHHOTO ABMKEHUSI COCTOUT U3 TPEX YaCTEH:

1) yMeHbIIEHWE OSHEPTMA B  CICACTBUM  BHYTPCHHHX
COMPOTHUBJIEHUI NPU JBUKEHUU TypOYJIEHTHBIX 00BEMOB;

2) moABOJA DHEPrMM B  BO3MYIIAIONICEe JBIDKCHUE W3
OCHOBHOI'O T€YEHUS;

3) mepeHoc SHEPruu TypOyJIEHTHOCTH B cnabo
TypOyJIU3UPOBAHHBIC 00JIACTH W3 CUJIBHO TYpOYJIHM3UPOBAHHBIX
o0acTen.

HeBO3MOKHOCTP TOYHOTO M3MEPEHUS ATHUX COCTABJISIOIINX
IPUBEJIO K TOMY, YTO MHOTHE HCCIEIOBAaHMs TEIIOOTAA4Yd B
KaHalax CO  CIOKHOM  TE€OMETPUEH  CONMPOBOKIAIOTCA
U3MEPEHUSIMU TOJIBKO CPEIHUX IOJIE CKOPOCTH U TEMITEPATYPHI.

N3BecTHBI pabOThI, MPOBEACHHBIE MPHU CIOKHBIX HaYaJIbHBIX
TUAPOJMHAMUYECKUX YCJIOBUAX [8], mpu oOTekaHuM KPOMOK[2],
yctynoB [9], TypOymuzatopoB [4]. B stux paborax mpaercs
MOMbITKA  ONUCAaHUA TMPOIECCOB MEpeHoca NpHU  OTPHIBE
JUHAMUYECKOT0 MOTPAHUYHOTO CIIOSI.

B pab6ore [6] UWxen ILK. pgan kaptuHy oOTeKkaHuUs
OJIMHOYHOTO LWJIMHApPA MpU pa3iuuHbix ynciax Re. Kak BuaHo
u3 pucynka | B pexumax 1-4 Temnootrmadya UWIMHIpPA B
7000BOM YacTU BbIlIe, 4YeM B KopmoBou. TypOynuzanus
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CBOOOJHOIO  JJAMUHApHOIO  CJIOS Majga MU IOITOMY
JOTIOJIHUTEIIbHBIN TEMNJI0- U MacCONEPEHOC HE3HAUUTEIIEH.

[Ipn npaneHelimem yBenuueHnd uyucna Re (pexum  5,0)
¢usnyeckas KapTuHa OOTEKaHWs LWIMHApPA  KAuyeCTBEHHO
MeHsieTcsl. B 3ToM ciyyae TOYKM OTphIBa CMEIAIOTCA BHH3 IO
TEYCHUIO, TEIUIOOTJa4a B KOPMOBOW YaCTH CTAHOBUTCS BBIIIIE,
yeM B J1000Boil. OTpBIBHOW MOTPAaHUYHBIN CIIOH mMpHoOpeTaer
SIPKO BBIpAXCHHBIA TypOYJIeHTHBIH xapaktep. TypOynuzamms
CHOCOOCTBYET HHTEHCHUBHOMY TEIJIO- M  MacCOIEpEHocCy,
OCOOCHHO B KOPMOBOM YacTu. OJTOMY (akTy, IM0-BUIUMOMY,
CHOCOOCTBYET YCTpPEMJICHUE B MECTa OTpbIBA TYpPOYJIEHTHBIX
BUXpEH, KOTOPbIE HHTEHCU(DULIMPYIOT OT/Ia4y TeIUIa.

B pa6ote [9] (puc. 1) mpencraBieHa cxema TEUYEHUS TPH
CUHTYJIIPHOM OTpBIBE 3a HU3JIOMOM HpPOQWIsT U TUIIHYHOE
pacripeneneHue kod(ppunuenta TEIUIOOT/AAuH. Touka
IIPUCOEANHEHNUS (obnactb MPUCOETUHEHNSA) ABJISIETCS
CBOEOOpa3HOM KPUTUYECKON TOYKOW, MO 00€ CTOPOHBI KOTOPOM
pacTtekaeTcs >KUIKOCTh. TOYKe MPHUCOSAMHEHUS COOTBETCTBYET
MaKCHUMyM TEIUIOOTJAYd M €€ MOXHO HCIONbh30BaTh Kak
«OTIOPHYIO» JUIS OIEHKM TeIuiooOMeHa Ha COMpPsKEHHBIX
y4acTKax TTOBEPXHOCTH.

ABTOpBI pabOThl CBUAETENBCTBYIOT, UYTO NPEHMYILECTBEHHAs
reHepanys TypOyJE€HTHOCTH IPU TAKUX TEUEHUSIX MIPOUCXOUT HE B
HPUCTEHHOM CJIO€, a B CTPYWHOM CIIBUTOBOM CJIO€ MEXKAY MPSIMbIM
U 0OpaTHBIM TEYCHHEM: HMMEHHO B HEM HaOIOJaeTCs PE3KHA
BCIUIECK MYJIbCAIIMOHHBIX XapaKTEPUCTUK CKOPOCTH, TEMIIEPATYPHI,
JABJICHHUS Ha SIIOpax, MOCTPOCHHBIX IO MOMEPEYHOMY CEUEHHUIO
notoka. TedeHue mNpu OTpbIBE HUMeEET Oojbllie OOIIEero Cco
CTPYHHBIMH TEUCHHUSIMH, YEM C TPUCTCHHBIMHU.

Takke 1o yTBEpKICHHIO aBTOpOB yBenuueHue NU BOIM3M
TOYKH OTpbIBAa BBI3BAHO HAIMYHMEM BTOPHUYHOTO BHUXPS: OH
paszpyiaer 00pa3oBaBIIUICS MOTPaHUYHbBIN CJIOH,
TPAHCTIOPTUPYET K TMOBEPXHOCTU CBEXKHE MACCHl JKUIKOCTH W3
OCHOBHOTO TI0TOKa. OIleHKa TEeIJIOOTAAYN OT BTOPOTO BUXPSI €IIIe
Oonee 3aTpyJaHUTENbHA, a HaOMOIaTach OHA HE BCerma, U
MO3TOMY, €T0 BIMSHUEM B ATOM paboTe MPeHEOpEeTIIH.
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Puc. 1. Kapmuna meuenus npu cuneyispHom ompwviee 3d
U3TOMOM Npoghuns
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Puc. 2. Cxema sxcnepumenmansHou ycmanosku

I[lo wmepe HakomieHHss JAaHHBIX O  MEXaHU3ME U
3aKOHOMEPHOCTSIX TEIUI0O0OMEHA B HCKYCCTBEHHO
TypOyJIM3UPOBAHHBIX  IMOTOKaX  KOJMYECTBO  IApaMETPOB,
CBSI3aHHBIX C TYpOYJEHTHBIMHU XapaKTEPUCTUKAMHU U BBOJMMBIX B
KPUTEPUAIIbHBIE 3aBUCHUMOCTH, CTaJl0 YBEJIWYMBATHCA. ITO
BBI3BAHO, IIPEXKJE BCEro, TMOBBIINICHUEM TpeOOBaHUM K
HAJIC)KHOCTH M3MEPEHUSI XapaKTEPUCTUK TypOYJEHTHOIO MOTOKA
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U CleNajJo BecbMa aKTyalbHOM pa3pabOTKy METOJOB HX
HaIpaBJICHHOTO U3MEHEHHUS.

B pabote [4] pucyHok 2 mist kaHana jmmHOW | =420 mm un
BeicOTOM 2SS =10; 20; 30 mm, Ha TIOBEPXHOCTH €€ HarpeBa
pasmMenainach HCKYCCTBEHHAs IEpPOXOBATOCTh TUTA
TypOyJIH3aTOPOB  TMOTPAHWYHOTO  closi.  TypOynu3aTopsl
OpeCTaBIsId  cOOOM  MOmepeyHble K TOTOKY  BBICTYIIBI
nonymwmHApudeckoir  gopmer Beicotor h (1 - 4,3 wm),
pacnoyioKEHHbIE Ha TIOBEPXHOCTH HarpeBa uepe3 paBHBIM
untTepBan | (54 mm; 81 mm). Marepuanom ajas TypOynmu3aTopa
ciyxwmwia  1oactmMacca ACTT.  TemmooOMen B kaHale
o0ecrieunBalCcs B  pe3yJbTaTe 3JIEKTPUUECKOTO  00OrpeBa
IOCTOSTHHBIM TOKOM CTEHOK KaHajla U OXJIAXJIECHUS UX MOTOKOM
BO3JyXa. 3/1e€Chb B  KpUTEpHUSIX MOAOOUS, B  KayecTBe
OIIPEISNIAIONIETO pa3Mepa, BhIOMpanach JuiMHa KaHama |, a 3a
OTIPEMIETSIONIYI0 TeMIIepaTypy — CpeaHee apupMeTHIecKoe OT
CYMMBI JIOKQJIBHBIX TEMIEPATyp B MOTOKE W HA CTEHKE IO JIMHE
kaHana. [lo pe3ynapTaraMm HMcCCIeIOBaHUs, YCTAHOBJICHO CHIIBHOE
BIMSIHUE  JI0OOOBOTO  CONPOTUBICHHUS  TypOynIM3aTOpoB  Ha
3¢ (HEeKTUBHOCTH TOBEPXHOCTH HarpeBa KaHaa.

Cnucox numepamypul

1. Cyeupos J1.V., Cepeeee C.M. VccnenoBanue TEIIOOOMEHA M
adpOAMHAMUKMA Ty4Yka U3 TpyO pasHoro guamerpa //
CrtpoutenbcTBo - (OPMHUPOBAHUE CPEIbl KUZHEACITCILHOCTH
// Matepuansl BTOpoW HaydHO-TipakTudeckoit Koudbepeniuu
MOJIOJIBIX YUEHBIX, aCOUPAHTOB U JOKTOpaHTOB. Y. 2. M., 1999.
C. 98-99.

2. Ceban P. Temnootnada B TypOyJIE€HTHOM COPBaHHOM MOTOKE
BO3/lyXa 3a yCTYNOM MOBEPXHOCTH IUIaCTHHBIL. Tp. Amep. o-
Ba MHX. ME€XaHWKoB. Temnonepemava, 1964. T. 86. Ne 2.
C. 154-161.

3. Kmanxepman M.I., Xapumonosa .M. HexoTopbie BONPOCHI

TeriooOMeHa B Tpybax ¢ TypOynuzaropamu. B kH.: Temno— u
Maccorepenoc. Munck, 1972. T. 1. Y. 1. C. 128-131.
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. bepzoti C.E. WccnenoBanue TemaIoOOMEHa B  YCJIOBHSX
KaBUTHUpYIOILlEro TypOynuzaTopa: ABTOped. IHuC..... KaH[I.
TexH. Hayk. M., 1978. 16 c.

. Jleoumves A.U., Heun B.U., [ pexos JI.B. Ilonysmnepudeckuii
croco0 OIICHKM YpOBHS TEIIOOOMEHa 3a TOYKOM OTpbIBa
norpannyHoro cios- UK. Ne 3, 1975. C. 543-550.
.Mlasnoscxkuti  B.I'., Jleoycenko [FIO.M. TemmooOMeHn wu
TUAPABIAYECKOE CONPOTUBIICHUE B KOPOTKOM
MJI0CKOTApaJUIeIbHOM KaHalle ¢ UICKYCCTBEHHO II€POXOBATHIMU
creakamu. UDXK, 1969. T. XYIl. Ne 6. C. 1098-1101.
ATaowowyc A.A., 3uemanmac ['Il. BnusHue BO3MYyIICHUH,
BHOCHMBIX B IMOTPAHUYHBIN CIOW BBICTYIIAMU MOBEPXHOCTH, Ha
3aKOHOMEPHOCTH TypOyJleHTHOTo nepeHoca. B kH.: [Ipobaembl
TypOynentHoro nepenoca. Munck: U”TMO AH BCCP, 1979.
C. 113-122.

. Ilagnosckuri B.I. K Bompocy 0 BIMSHUM KOH(UTIypauuu
TypOyJIU3aTOPOB Ha TEIJIOBYIO 3(P(HEKTUBHOCTH MOBEPXHOCTHU
crenku kaHaima, UDOXK, 1969. Tom XYII. Ne 1. C.155-159.

. Onux 2.4, Kosznosa JII. O BO3MOXHOCTSIX HW3MECHEHHUS
MUKPOCTPYKTYPhI TYpOYJICHTHOTO MOTOKA MPU HUCCIETIOBAHUSIIX
KOHBEKTHUBHOT'O teriooomena  //Temnodusuka  u
tenoTexuuka, 1972. Bem. 22. C. 73-78.
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PA3PABOTKA KPUTEPHUAJIBHBIX YPABHEHUM
JJIAA PACUETA TEIIVIOOBMEHA "
ABPOJIMHAMMYECKHNX COITPOTUBJIEHUI
Cyrupos /1.Y.

Cyeupoe [xncuenbex Ymupsaesuu — npogheccop,
Kagheopa cmpoumenbHO20 UHHCUHUPUHSA,
Kacnuiickuii 2cocyoapcmeennuiil ynueepcumem mexHo02uil
u unocunupunea um. L1l Ecenosa,

2. Axmay, Pecnybnuxa Kaszaxcman

AHHOmauua: 6  cmamve  NPUBOOAMCA  pe3)bmambl
IKCNEPUMEHMATLHBIX uccne0osanuil meniooomena u
A2POOUHAMUYECKUX CONPOMUBTIEHUTI NYYKO8 mPYD, NO360JAI0WUE
pewams 3a0ayu HaxoHcoeHus 060owarwux 3a8ucumocmet OJis
pacyema  uxX  3HAYeHUl, NpU  YCMAHOBKE  PA3IUUHBIX
mypoOyIu3amopos 6 2a3zoxo0ax YCMAHOB0K, NpU paA3IUYHOLL
CKOPOCMU MENJIOHOCUME]IAL.

Knrouesnoie coea: KOHBEKMUGHDBIU mennioooOMeH,
AdPOOUHAMUYECKUe CONPOMUBTIEHUs, NYYKU —2AAOKUX mpyo,
mypoyauzamopbi.

VK 621.181

W3yyenuto Bompoca TEIIOOOMEHa U a’pOAMHAMUYECKHX
CONMPOTUBJIECHUI NY4YKOB TpyO TMO3BOJIMJIA pellaTh 3aJauu
HaxOXJCHUST  00OO0IIAIOIUX  3aBUCUMOCTEW JUIsi  pacuera
TEMJI000MEHA U a3POAMHAMUYECKUX COMPOTUBICHUI.

BnepBole eaunbie (opmynbl s pacyeTa TEIUIOOTAauyd |
CONMPOTUBJIEHUI Ny4ykoB TpyO BbIBeNn B.M. AHTypreB u
I'.C. beneuxuii [1,2].

OKCIepUMEHTANIbHBIE PEe3yNbTaThl UMM O0OOIIATUCh B BHJIE
KPUTEPUAIIbHBIX YPABHEHUN THUMA:

Nu=C Re"

Eu=KRe’

Ha ocHoBanum wucnonb3oBaHus d3TuX (Gopmyn  ObLIH
pa3paboTaHbl HOMOTPAMMBI JIJISl pacueTa KOTEIbHBIX MTyYKOB.
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[Ipu 006oOmeHnH, B ATUX paboTax, 3a XapaKTEPHBIM pazmep
NPUHUMAJICS AUAMETP TETIOOOMEHHON TPYOKH B MCCIIETOBAHHOM
My4yke, a 3a PacueTHYI CKOPOCTh — CKOPOCTh B HaWMEHBIIEM
MIPOXOTHOM CEUYCHHUH.

C pasBuTtHeM TEOpUU  MOAOOMS  DKCIIEPUMEHTAJbHBIC
PE3yNBTaThl 0000IIATHCH C YIETOM OOJIBIIOTO Ynciia (PaKTOpOB H
napamMeTpoB MydKa W HMCCIIEIOBAHHOW Cpeabl KPUTEPHATBHBIMU
yYpaBHCHUSIMH THUIIA:

Nu=f(Re;o,;0,;z,;Pr_ ;)

cm

Eu=f(Re; 0,;0,;2,);

T.€. OBIJIO IPUHSITO, YTO CPEIHSS TEIUIOOTIada TPYOKH B ITyUKe
3aBUCENI0 OT CKOPOCTH HaOerammero mnOTOKa U TEIJIOBOU
Harpysku [3-7].

B pabore [8] (puc.l a,0,B) BBISICHEHHIO BJIUSHHUSI
KOHpurypauuu TypOyiau3zaropa Ha TEIIOBYIO0 3(h()EKTUBHOCTH
MTOBEPXHOCTH HAarpeBa W BO3MOXKHOCTH BBIPRXKCHHS €ro depes
KO3 dunreHT 1000BOT0 COMPOTHUBICHUS, OBUIM ITOCBSIICHBI
HCCIEN0BAaHNs TEIUIOBOM MOJEIM IUIOCKOr0 KaHayia UIMHOU |=
420 mm wm BeICOTOM 2S = 30 MM, Ha TOPU3OHTAIBHBIX
AJIEKTPUUECKH HArpeBaeMbIX CTEHKaX KOTOPOTO YKPEIUISLIUCH
TypOyJIU3aTOPHI MPSIMOYTOJILHOTO, TPEYTOJIbHOTO, u
karuieoopaszHoro npodusisa. [Ipu 3ToM reoMeTpudecKkue KpuTepun
CpaBHUBAEMbIX TypOyJIHM3aTOPOB BHIACPKUBAIUCH TOCTOSIHHBIMU,
paBusiMu h/t = 0,054 u h/s = 0,29. [Tosromy omnpexaenstomei
BEJIMYMHOM TPU CPABHEHUU OKCIIEPUMCHTAIBHBIX JaHHBIX
SIBJISIIACh KOHPHUTYpamus TypOyIu3aTopoB.
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Puc. 1. Buowl uckyccmeennoii unmencuguxkayuu KOHGeKMuU8HO20
MenioobMeHa 8 NPAMOY20NbHbIX KAHAIAX

Koaddunment TemmooOMeHa Ha CTEHKE KaHaja OMpEeIeIIsIcs
METOJIOM CTaIlMOHAPHOTO TEIIOBOI'O ITOTOKA

a(x)=QlAt-(x)-p-F

WuTerpupoBanueM JIOKaJbHBIX 3HAYCHUU KOAPPHUITUECHTOB
TersiooOMeHa ObUIM  mModyyeHa cpeaHss BeauuuHa Nu. B
KPUTEpUAX TMOAOOMS B KauyecTBE OMpPEIEISIONIero pa3Mepa
BbIOpaHa JUIMHA KaHajia, a 3a ONpPEIENSIONIYI0 TeMmIepaTypy —
cpenHee apu(METHYECKOE OT CYMMBI CpPEJHHX BEIUYHUH
TEMIEPATypbl CTEHKH M TEMIIEpaTypbl OTOKA MO JIMHE KaHaua.
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Bnusnue koHdurypamuu TypOyiau3zaropa Majio CKa3blBaJOCh Ha
MHTEHCUBHOCTh TEIUIOOOMEHa B KaHaye. Bce OmbITHbIE TOYKH
rpynnupupoBanuck BOmm3n kpuBoir  Nu = f(Re), B ypaBHeHHH
KOTOPOM DJKCIIOHEHTa mpu uucie PeitHompaca paBHa 0,8, a
ko3 umueHT npomnopimonanbHOcTH paBeH 0,05. B 1o ke Bpems
JUISl  TUAPABIMYECKOTO COTPOTUBIICHUS B KaHAJEC BIIMSHHC
KoH(urypanuu ObIJIO OYEHBb 3aMETHO, W KaXJI0W KOH(GUTYypaIuu
TypOyJan3aTopa COOTBETCTBOBAJO CBOSI BEIMYMHA  3TOTO
CONPOTHUBJICHUS, ONPEACIISIBIIASCS CIEIYIONIEH 3aBUCUMOCTbIO:

Eu =f (Re; Crob)

3neck Cnot = f(Re) — kophHUIHeHT J000BOr0 COMPOTHBIICHHUS
TypOynuzatopa. Benuumna  Crno6 okazanach paBHOW JyIs
IPSIMOYTOJIBHOTO, TPEYroJIbHOTO, MOJIYKPYTJIOTO u
KaruieoOpaszHoro npoduis coorerctBerHo 0,9; 1,5; 0,99; u 0,2.

Bce pe3ynbTaThl ONBITOB ObUIM  OOOOIIEHBI  CIIECIYIOIIUM
ypaBHEHUEM:

E=119CN

['ne: E - snepretnueckuii kKoadPUIMeHT;

N -3aTpaThl MOIIHOCTH Ha TMEpEeMEIIeHUE BO3yXa B KaHale,
em/m.qac.

D@ deKTUBHOCTh TMOBEPXHOCTH HArpeBa, TakXke, Kak U
COMPOTHUBJICHUE B KaHaJE, YMEHbBINAJIACh C POCTOM BEITUYHHBI
7000Boro compoTtuiieHud. [Ipu 3ToM Hawtydiias MOBEPXHOCTh
M0 APHEPTreTUYECKOMY KOA(DPHUITMEHTY MOTydnuach IJisi KaHaja C
TypOyiu3aTopaMu  KaruieoOpa3Horo  mpoduisi,  KOTOphIE
XapaKTEepPU30BaJICsI HAUMEHBIIMMH Kod(PuimeHTamMmu J10060BOTO
COMPOTHUBJICHUS W3 BCEX MCCIEIOBAHHBIX KOH(UTypanun
TypOyIHu3aTOpPOB.

Cnucok numepamypot
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B moniepedyHoM notoke. M.: Mamrus, 1948. C. 120-124.
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IKOHOMMNYECKHUE HAYKHN

AJAIITAIUA AJIA DKOHOMUKHA BEJIAPYCH
3APYBEKHOI'O OIIBITA ®OPMUPOBAHUA
NHP®OPMALIMOHHBIX KJIACTEPOB
bapanos A.M.

bapanoe Anexcanop Muxaiinoeuu — kaHouoam 3KOHOMUYECKUX
HayK, 0oyeHm,
Kagheopa IKOHOMUUECKOU Meopuu U MUPOBOl IKOHOMUKU,
T'omenvckuil 2ocyoapcmeennwlii yHugepcumem
um. Opanyucrka Cropunwl, 2. I omens, Pecnyonruxa berapyco

Annomayuna: paspabomana Koppeuayuss Munog U 2pynn
UHHOBAYUOHHBIX KIACMEPO8 8 MUPOBOU IKOHOMUKE, C YUemOoM
3apybedxcHoco onvima 8vidAleHa U 000CHO8aHa Haubolee
NepCneKmusHas — @Gopma  NOCMPOeHUss  UHDOPMAYUOHHBIX
knacmepos Pecnyonuxku benapyce

Knrwouesvie cnosa: ungopmayuonnvie mexmono2uu, UHHOBAYUU,
HayyHble UCC1e008aHUs U pa3pabomKu.

B Hacrosmee BpemMsi B 3JKOHOMHUYECKOU JIUTEPATypEe YCJIOBHO
BBIJIEIISIIOTCS TpHU LEHTpa KJIACTEPHOTO pa3BUTHSL:
CEBECPOAMEPUKAHCKUM, 3alaJHOCBPONEHCKUM H  a3UATCKUH,
KOKIBIM M3 KOTOPBHIX UMEET CBOM ocoOeHHocTu. Crernuduka
a3MaTCKOW TpYNNbl HWHHOBAIMOHHBIX KJIAaCTEPOB COCTOUT B
COYETAHUU Aa3MATCKUX OCOOEHHOCTEM C XapakTepUCTUKAMU U
3amaJHOCBPONIEUCKUX UM CEBEPOAMEPUKAHCKUX  KJIACTEpOB,
KOppEeJsIus ¢ KOTOPBIMU TIpejicTaBiieHa B Tabuuie 1 [1, 2, 3].

A3uamckuit perMoH oTJIMYaeTcs OOJbIION BapUaTUBHOCTHIO
YPOBHEH Pa3BUTHS PACIOJIOXKECHHBIX HAa €ro TEPPUTOPUHU CTPAH,
paCIPOCTPAHEHHOCTBIO THUMNA CTPaH C JUIMTEIIBHOM CTarHanuen
MOJUTUYECKOTO U HSKOHOMHUYECKOTO Pa3BUTHUS — WU OTPOMHOMU
BOCIIPUMMYHMBOCTRIO K  3alMagHOMy  OMNBITY  HauOolee
MEPCIEKTUBHBIX B HACTOSIIEE BpeMsl Pa3BUTHIX
BOCTOYHOA3MATCKUX CTPaH.

Ilpomoxknacmepvl eeponenckoz0 muna WUMEKT BBICOKYIO
KOHIICHTPAIIMI0O MaJibIX (UPM COCTABIISIFOIIUX KOHKYPEHTHYIO

aNbTEPHATUBY KPYIIHBIM KOpIOpauusM, B TOM 4YHUCIE Ha
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OKCIOPTHBIX  pbIHKax. OHM ciabo  CTPYKTYpUPOBaHbl MU
paccuMTaHbl JIMLIb HA YJYYIIAIOUIME WHHOBAIMM — PpPE3yJbTaT
OTIOPBI MUCKITIOUUTENBHO Ha He(OpMaIbHbIE CBS3U U YHUKAIbHBIC
MecTHble pecypchl. [lomaraem, 4TO ceBEepOaMEpUKAHCKUE U
3alaHOEBPOINEHCKIe  TUMBl  WH(GOPMAIMOHHBIX  KJIACTEPOB
MaJjionepcneKTuBHbI 4151 Pecmyosmmku benapyces (tabmuna 1).

Unnosayuonnvie UT-knacmepvt MHGOPMAITMOHHON SKOHOMUKH
— DKOCHCTEMbl YCTOMYHMBBIX KpPOCC-CBsI3€ii, C(hOPMUPOBAHHBIE B
BUJE TPOMHBIX chupajied (B3aUMOJEHCTBUE TIOCYAApCTBa,
YHMBEPCUTETOB M MPOMBIIIIEHHOCTH) — Kiactepsl KuTaiickoil u
SAnonckoit Monenu. OHM BOHMCaHbl B TJ00albHBIE LEMOYKH,
UMEIOT KOOPJMHUPYIOIIUE CETEBBIE Y3JIBL, CTPOSAT
B3aMMOJICUCTBUS HA NHTEPIIEPCOHAIBHOM YPOBHE U KOJIJIEKTUBHO
TCHEPUPYIOT HHTEPAaKTHBHbIE HMHHOBanMu. VIMEHHO Takas
MOJI€NIb JTOCTUTAe€T JWHAMHUYHOTO CaMOpPA3BUTHUS, YCIEUIHO
BBINIOJIHAST (DYHKIIMOHAJIBHYIO 33J]a4y KJacTepa — CTaTh MOJIOCOM
pocTa JJIsl peTuoHa IUCIOKALUU.

Tabnuya 1. Koppenayus munos u 2pynn uHHOB8AYUOHHBIX

Kracmepos
prnna KJIACTEPOB U UX Cneuml)uqeclme YEePThI MOJI€C/IN
THII KoppeJsanus ¢
A3HAaTCKOM I'PYNIIOH KJIACTEPOB
Cegepoamepuxanckue AMepuKaHCKas MOJeNb cnenupuiecKkne
KJIaCTCPhI YEPThI: UICTOPUYCCKU CIOXKUBIIAACA
MndycmpuansHeiii knacmep IIOJIMTHKA MaJIOI'0 BMCIIATCIIbCTBA
(6usHec-nepucgpepus oxpyz
AKOPHO20 UeHMpa) (dhenepalbHOTO MPABUTENILCTBA B TIPOIIECC

KJIACTEPHOI'0 Pa3BUTHUS; OTCYTCTBUE
odunaasHO 0POpPMICHHOM
roCy/1apCTBEHHON MOJINTUKH B OTHOLIEHUH
KJIACTEPOB.

YepThl cX0ACTBA ¢ A3HATCKOM IPYINIOii:
IMPHUOPUTET MHHOBAIIMOHHBIX KJIaCTCPOB,
MOCTPOEHHBIX Ha 0a3e U BOKPYT HAyYHOTO

OcpopmneHHas CTpyKTypa u eHTpa ITOCPEACTBOM IIPEAIPUSITUA-TNIEPA
BbIXO/] Ha BHELUHME PbIHKMN, I p pen pennp ACp
HO cnabble ropusoHTanbHble B OTpacCiy; aKTUBHAA MOJACPIKKa

CBA3W, 3aBUCUMOCTb OT
«LeHTpa» U rocnomoLyn
(nuHelHble UHHOBayuu)

BEHUYYpHOT0 Ou3Heca.
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I'pynna kJjiacrepoB u ux
THII

Cnenuduyeckue 4epTbl MOJ€JIN U
KOppeJsinus ¢
A3HMATCKOM IPyNIoi KJIacTepoB

3anaonoesponeiicKue xia
CTEpPBI

pomoknacmep (KoHyeHm-
payus maneix pupm)

Pa3mbiTas cTpyKTYypa,
onopa Ha MeCTHbIl PbIHOK
1 HedpopmarnbHble CBA3MN
(UHKpemMeHMHble UHHOB8ayuu)

Hranepaackas ¥ cCKaHIMHABCKAs MOJICIH
cneurpuYecKue YepThl: EPEX0] OT
MAaKpPO3KOHOMHYECKOT'O PETYJIMPOBaHUA K
TEXHOJOTMYECKOM MHHOBAITMOHHOMN
MOJUTHUKE, OCHOBAHHOW HA Pa3BUTHH
KJIACTEPOB; TEHJCHIIUS K MEXKIYHAPOIHOM
MHTErpaluy npoiiecca KJIacTepHOu
MOJIMTUKU U PETMOHAJIbHBIX UHULIUATHB.

YepThl ¢X0ACTBA ¢ A3HATCKOM IPYNIION:
rocyJ1lapCTBEHHasl IOJIUTHUKA
CTUMYJIMPOBAHUS CBSI3€H MEXKIY By3aMH H
OM3HECOM U IPUBJICYEHUS B LIEHTPbI
3HAHUU U MPEANPUHUMATENIHCTBA KPYITHBIX
3apyOexHbIX pupm; popMupoBaHue
HEHTPOB BHICOKUX TEXHOJIOTHUH.

A3uamckas rpynmna

KJIaCTCpOB

Knacmepebl kak
UHHOBAYUOHHbIE IKOCUCMeMbl

OdopmneHHan cTpyKTypa n
NAOTHbIE KPOCC-CBA3N
(TpoviHaA cnupanb), Hanuune
ceTeBbIX Nnatpopm,
AVNHAMWYHOEe camopasBuUTne
(KonnekmusHble UHMepPakmueHsole
UHHoBayuu)

Kuraiickaa u SImonckasa Moaeaun
cnennuyecKue YepThl: aKTUBHAS
IIOMOIIb FOCY/IapCTBa B SKCIIAHCHU
OTEYECTBEHHBIX NPOU3BOAUTENEN U
HpOI[BI/I)KeHI/II/I OTCUYCCTBCHHBIX TOBapOB Ha
BHEIIHUX PBIHKAX; B SMOHNH — pa3paboTka
KJ'IaCTepHBIX MHUIINATHUB HA peFI/IOHaJ'II)HOM
Y MYHULIMIIAJBHOM YPOBHSIX.

Tak, B Kutae m”HHOBaIIMOHHBIE arjoMepanuu HH(OOPMAITMOHHBIX
KJIACTEPOB MOTYT OTHOCUTBbCSI KaK K HOBEHIIMM CEKTOpaM
(adpoxocmmueckasi cdepa), TaKk W K TPATUIUOHHBIM (TTUIIIEBAs
MIPOMBIIIUIEHHOCTR). [ TaBHOE, 4TOOBI XapakTep B3aUMOJICHCTBUN B
KJIacTepe TMPHUBOAMI K CB8EPXCKOPOCMHOMY CO30aHUIO HOBbIX

HPOOYKMO8 C  y4emom

HeNnpepPvIGHO MEHAIOUWUXCA  3ANpoCco6

nompebumenei. Mexty Helb3s OJTHO3HAYHO JIETHUThH KIAcTephl MO
reropaduueckomMy mnpusHaky, muocue kiacmepvr CIIA u EC
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obnaoarom 8ceMu  NPUSHAKAMU UHHOBAYUOHHBIX — IKOCUCMEM
A3MaTCKO# IpyMITEI KJIACTEPOB.

[Tpu BeIOOpE MOAEN MOCTPOEHUS KIACTEPOB U €€ BO3MOKHOMN
ananrtanuu B benapycu cienyer B KaKOM KOHKPETHOM Cllydae U
B K&XJIOM KOHKPETHOM o00sacTh HM3y4aTh MNpeuMyllecTBa H
BO3MO’KHOCTH peruoHa [4].

Ddhexmusnocmsv  GHeUIHEIKOHOMUYECKOU — OessmelbHOCMU
UHPDOPMAYUOHHO20 Kaiacmepa C y4eTOM s dekra
MYJIBTUIUTMKATOPa OT BTOPHYHBIX IMOTOKOB WHBECTHIIMA MOXKET
OBITH paccuuTana o gopmyse:

Q
Opon = ZAPq (qu’ Lq) (1)
g=1

rae PQ — mpupallieHne oTpaciaeBOro MpoayKTa MpH MEepeTuBe
kanutasa K@ OT BHENIHEAKOHOMHYECKOW  JESATENbHOCTU
CyOBEKTOB KJIacTepa B KIJIACTep (;

Q — KOJIMYECTBO pacCMAaTPUBAEMBIX KJIaCTEPOB;

Lq — npupamienue ynciia pabournx MECT B OTPACIIH.

BBuny psna ocoOeHHOCTEH SKOHOMHMKH PETMOHA OLEHKa
WHBECTUIIMOHHOM M MPOM3BOJICTBEHHOM cocTaBisomuX 3¢ dekra
— 3arpyaHeHa. OnpeneneHHyr B3aMMOCBSI3b  OKCIIOPTHOIO
MOTEHIIMAJIa U HTHBECTUILIMI B OCHOBHOW KaIllUTaJl MOKHO BBISIBUTH
Ha OCHOBE PETrpecCHOHHOW MoJenu. BBumy psima ocobeHHOCTEH
DKOHOMHKHU pervoHa OLICHKA WHBECTULIMOHHOMN u
MPOU3BOJICTBEHHON CoCTaBIsAOMMX d(pdekra — 3aTpyaHEHA.
OnpeneneHHy0  B3aWMMOCBS3b OKCHOPTHOIO MOTEHIMana |
WHBECTULIMA B OCHOBHOM KallMTajl MOXHO BBISIBUTb Ha OCHOBE
pEerpeccuoHHON MoJienu [S].

B unensix pasButus umHpopmManmoHHOW skoHOMUKH bemapycu
npeonazaemcsi TOCTPOCHHE WH(POPMALIMOHHBIX KJIACTEPOB IO
A3uarckoMy TuIly, Ha ©0a3e CO3JaHUs HMHHOBALIMOHHBIX
skocucteM HecMOTps Ha pa3HbId ypOBEHb Pa3BUTHS UHAYCTPUU
U ypoBHs oOpazoBanusi Mexay benapyceio u Kuraem, Snonueit
HanOoJiee TPUMEHUMBIM mpumMepoMm sBisitores WT-kmactepsr
HaIpaBJICHHOE Ha TOBBINICHUS] KOMMEpUYecKkoi 3(QeKkTuBHOCTH
NPOU3BOJCTBA W CO3JIaHUE PEHTAOENbHBIX WHHOBALMOHHBIX
MpOEKTOB B peruoHax. Co3maHWe TaKUX NOPEANPUITHNR B
IUJAHUPYEMBIX ~ KJIACTepax Ha Teppuropuu bemapycu, u
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NpaBUJIBLHOE  HUCIIOJNb30BAHUME PECYPCOB U YEJIOBEUYECKOIO
KanuTajla 3HAYUTENbHO  MOGbICUNO  Obl  YCHEewHOCmb U
ahhexmuenocms HAYUOHAILHOU U PECUOHATILHOU IKOHOMUKU.
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AHTUKPU3NCHOE YIIPABJEHUE INPEANIPUATHUEM
Xycaunnosa E.A.", Kanaéamesa AILZ CubraryiimHa AP2

1 .
Xycaunoea Examepuna Anexcanopoena - cmapuiui
npenooasameb, KAHOUOAM IKOHOMUYECKUX HAVK,
Kagheopa 3KOHOMUKU U OP2aHU3aAYUU NPOU3800Cmad,
9KOHOMUYECKUl (haKyibmem;

2
Kanabawesa Anacmacus [lempoena — cmyoenm,
3
Cubeamyniuna Anbbuna Punamosna — cmyoenm,
Kagheopa 3KOHOMUKU OP2AHU3AYULL U NPeONPUSUL,
Ka3zanckuti 2cocyoapcmeennulii sHepeemuyeckuli ynugepcumen,
2. Kazanw

AuHomauusa: 6 OaHHOU cmamve paccmampusaemcsi npoodiema
CYWHOCMU AHMUKPUBUCHO20 VNPABIEeHUS NPEONpusmuem, e2o
OCHOBHbLE COCMABTISIOUjUE.

Knioueevie cnoea: ammuxpuszucthoe ynpaeieHue,  Kpu3uc,
nocneocmsus, Npomusooelucmeus, cmabunuzayus, cmaouu
Kpusucd.

Tema aHTUKPU3UCHOTO YMPABICHUS MPEINPUSATHS SIBISETCS
JIOBOJILHO AaKTyaJIbHOW B HacTosilee BpeMs. AHTHKpPU3HUCHAS
MOJINTUKA B KOMITAHUM JIOJDKHA TMPOBOJUTHCS Ha BCEX ITamax
XO3SIMCTBEHHOU JIESITEJIbHOCTH.

[lon BO3mEWCTBMEM KpHU3HMCA HA TNPEANPUATHH CKA3bIBACTCS
nucbamaHc, COCTOSTHME HEPaBHOBECHS, UTO, TIPEXKAE BCETO,
TpeOyeT OT  pPYKOBOACTBAa  NPEANPUATHEM  MPUMEHEHHS
MPAKTUYECKUX HABBIKOB W ONBITA MPEIBHACHUS KPU3KWCA U €ro
pacro3HaBaHMsl, a TaK)Ke, YCTpPAHEHHUS HETaTUBHOTO BIUSHUS U
TIOCJICICTBUI BO3/eiicTBUs Kpu3uca [1].

CaMm TepMHH «aHTUKPU3UCHOE YIPAaBIICHNWE» BO3HHUK HEIABHO.
B omHux caydasx 1o JaHHBIM ~TEPMUHOM TOHUMAIOT
yrpaBiieHre GUPMON B YCIOBHUSX OOIIEro KpU3KUca IKOHOMUKH, B
IpYrux — ympaBieHue (pupMoi, B TpenaBepuu OaHKPOTCTBA,
TPEThU K€ CBS3BIBAIOT MOHATHE AHTUKPU3UCHOE YIIPABICHUE C
NESATETbHOCThI0 AHTUKPU3HUCHBIX  YIPABJISIONIMX B paMKax
cyneOHBIX Tporeayp OaHKpoTcTBa [2].
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AHTUKPU3UCHOE YIIpaBJIEHHUE NPEICTABISIET COOON IIEIIOCTHYIO
CUCTEMY IIPUEMOB M METOJOB YIPABICHUEM NPEANPUSITHS,
KOTOpBIE B3aUMOCBSI3aHbI, 3TH MPUEMBbl U METOJIbI HAMIPABIIAIOTCS
Ha TPENyNpexaCHUE WM YCTPAaHCHHE KPHU3UCHBIX SIBICHUM,
HEONMaronmpusITHBIX Jansi  OusHeca. bnaromaps peanuzaruu
CHEMATbHOM TMpOTrpaMMbl JJii KOMIIAHWH, KOTOpash HMeeT
CTpAaTEerMYeCKUi XapakTep W MOXKET YCTPAaHUTh pa3INyHbIC
(uHAHCOBBIE TPYAHOCTH, TMPEANPHUATHE MOXKET COXPAHUTh U
YJIy4IIUTh PHIHOYHBIE MO3ULUU NPU JHOOBIX OOCTOATEIbCTBAX,
OIKpPasiCh B OCHOBHOM Ha CBOM COOCTBEHHBIE PECYPCHI.

Kpusuc mnpennpusitus BbI3BIBAETCS HECOOTBETCTBHEM €TO
(MHAHCOBO-XO035MCTBEHHBIX apaMeTpoB napaMmerpam
OKpy>karoien cpeasbl. /laHHble pakTOpbl MOTYT ObITh BHEUTHUMH,
KOTOpBIE HE 3aBUCIAT OT JACSITEIbHOCTH MPEANPUATHS, U
BHYTPEHHUMHU, KOTOPBIE 3aBUCST OT JACSITEILHOCTH MPEIIPUATHUS.

Buemnumu  ¢daktopamu  sSBiIseTCS  pocT  MHQISALMUH,
HECTaOMIIBHOCTh HaJIOTOBOM CUCTEMBI, TOJTUTHYECKAsT
HECTAaOMJIBbHOCTh, HECTAOWJIBHOCTh BAaJIOTHOIO pBIHKA, POCT
0e3pabOoTHIIbI, CHUKEHNE YPOBHS PEAJIbHBIX JI0XOJIOB HACEICHUS
u ap. K BHyTpeHHHUM (akTOpaM MOMXKHO OTHECTH: HHU3KYIO
KOHKYPEHTOCHOCOOHOCTh ~ NPOAYKUWH,  3aBUCUMOCTH  OT
OTPaHUYEHHOI0 Kpyra IOCTAaBIIMKOB M MOKYIMAaTeei, HU3KYIO
IPOU3BOJAUTENLHOCTh  TPYyJAa, MEPErpy>KEHHOCTh OO0BEKTaMU
couuaigbHOM cdephl, BBICOKHME DHEpPro3arpaTbl, OTCYTCTBHE
rMOKOCTH B YIIPaBJICHUH, U JIP.

['maBHBIM  MHCTPYMEHTOM  AHTHUKPHU3UCHOIO  YIPaBJICHUS
SBJISIETCS CTAOMIIM3AI[MOHHAs IporpaMMa.

Crabunu3anuoHHasl MporpaMMa — 3TO MAaHEBp JICHEKHBIMU
CpEeIICTBAMH JJIsl 3aII0JIHEHHUS pa3pbiBa MEXKIY UX PaCXOJOBaHUEM
U TOCTYIUICHHEM. 3aloJIHEHHE OCYIIECTBISIETCS C TOMOUIBIO
MaKCUMU3AINU TPUOBLTA U SIKOHOMUH.

Jlyis yBeTMYEHHS JACHEXKHBIX CPEIICTB HEOOXOAUMO TMEPEBECTH
aKTUBBl TIPEANPHUATHS B JCHEXHYIO (GopMy, a HMEHHO,
OCYIIIECTBUTH MPOJIAXy KPATKOCPOUHBIX (DMHAHCOBBIX BIIOYKEHUH,
NeOUTOPCKON 3aI0JDKEHHOCTH, 3alacoB TOTOBOM MPOAYKLHH,
U30BITOUYHBIX TPOM3BOJCTBEHHBIX 3alacoB, HEPEHTAOEIbHBIX
OPOM3BOACTB M  OOBEKTOB  HEMPOM3BOACTBEHHON  cdepsl
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HepeHTa0eIbHBIX TPOU3BOJICTB U OOBEKTOB HEMIPOU3BOACTBEHHON
chepbl; KOHBEPTUPOBATH JOJTH B YCTABHOM KamMUTal; BBIKYIUTH
JIOJITOBBIE 00513aTENLCTBA C JUCKOHTOM H JIp.

MokHO BBIJICTIUTh  YETHIpPE CTaAuu  Kpu3uca W,
COOTBETCTBEHHO, JACHCTBHSI IO AHTUKPU3UCHOMY YIIPABIICHHUIO
MPEANPUATACM Ha JTAHHBIX CTATUSX.

Cramus Ne 1. Jlannasa craausi 4acto ObiBaeT CkpbiToi. Ha Heit
MOKET CHIDKATBCSI PEHTA0CTHbHOCTh U 00BEMBI MTPUOBLIH, MMa1aTh
3 PEeKTUBHOCT,  KamuTaja.  AHTHUKPU3UCHOE  yIpaBJICHHUE
npeanpusTieM Ha ctaguu Ne 1 — mepecMoTp cTpaTeruu GUpMBbI;
PECTPYKTYpHU3aIUsl TPEANPUATHS; PECTPYKTypH3alHs TaKTHUKH
NPEANPUATHS, KOTOpasi BEIET K CHIDKCHUIO H3JICP)KEK W IITara
yIpaBJIeHYECKOro amrmapara.

Cramuss Ne 2. Ha nmaHHOW cTaguy TOSIBISETCS YOBITOYHOCTH
MPOU3BOJICTBA. AHTUKPU3UCHOE YMpaBICHUE MPEANPUITHEM Ha
ctaauu Ne 2 — CTpaTeruvecKoe YyMpaBlICHUE, peaTu3yIONTuecs
Osarosapsi JOOPOBOJIBHOM PECTPYKTYPUBALMH MPEIITPUITHS.

Cramust Ne 3. Ha nmaHHOM cTaauu OTCYTCTBYIOT COOCTBEHHBIC
CpeACTBa U pe3epBHbIC (POHABI Y MPEANPUITHS. AHTUKPUZUCHOE
yIpaBJICHUE TPEANPUATHEM Ha cTaguu Ne 3 — MPOHUCXOAUT €ro
PECTPYKTYpHU3alMsl W 3allyCKaeTcs MporpamMma CTabWIM3aluu
(hMHAHCOBO-KOHOMHUYECKOTO COCTOSIHUS, JUTSE KOTOpOH
HE0OXOMMO HAWUTH CPENICTBA.

Cramus Ne 4. Ha panHOM craguud HaOIIOIaeTCs OcCTpas
HEIJIaTEeKECIIOCOOHOCTbD.

Takum 00pa3om, mepBasi, BTOpas U OTYACTH TPEThs CTAJIUH
Kpu3nca (UPMBI COCTaBIISIOT COACP)KAHUE KpU3HCA ISl €To
coOCTBEeHHUKOB. YeTBepTasi cTajaus MpeACTaBIsIeT cOO0M yrpo3y
JJIS1 KPEJIUTOPOB.

Ha coBpemeHHOM »3Tame pa3BUTHUS MOXHO HCIOJIb30BaTh
pa3iuyHbIC CTpPATETHH [JiI AHTUKPU3UCHOTO YIpPaBJICHUS, HO
CaMbIM TJIaBHBIM  SIBJISICTCS  TPENYNPEXKJACHUE KpHU3HCa,
MOJITOTOBKA K €ro TMOSBJICHUIO, MPOTHUBOJICHUCTBUE KPU3HCY,
3aMEIJICHHEe €ro  MpoIecCOB; CTaOWIM3anus  CUTYyalluu
Omaromaps pe3epBam, JIOTIOJTHUTEIbHBIM pecypcam;
pacCUMTaHHBIA PHUCK; IMOCIEAOBATCIBHBIM BBIBOJ M3 KpPH3HCA.
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[IpaBuibHO BHIOpATh Ty WM UHYIO CTPATETUIO MOXKHO MCXOJS
U3 TJIyOMHBI U XapakTepa Kpu3uca.

Cnucox numepamypul

1. Ooapenxo  T.E., Mapysenko H.A.  AHTUKpPHU3HUCHOE
yOpaBieHUE 4YEJOBCYECKUMH pPECypcaMH B COBPEMEHHBIX
opranusanusax // TaBpuueckuid HaydHbIH 0003peBaTelb,
2015. Ne 3. 4. 1. C. 7-10.

2. I'pucopvesa FO.O., Tamapuenxo FO.B. Mertoauka BbIOOpa
CTpaTernd aHTUKPU3UCHOTO YIPaBJICHUSA MpEANnpusitaemM /
10.0O. TI'puropseBa, FO.B. Tarapuenko // buznec Wndopm.,
2012.

50



INEJATOT'HMYECKHUE HAYKH

OCOBEHHOCTH [IPOHBJIEHI/Iﬁ MEKJIMYHOCTHBIX
OTHOLIEHUU CTAPIIUX JOIIKOJBHHUKOB
Txazemiosa J.®.', Horeposa M.T.

Y Txazennosa Jana @enuxcosna — cmyoenm,
HanpasjieHue: 0OUKOIbHOE 00pa3zosanue,
2Hozepoea Mapwvsam Tamyesna - kKanouoam ncuUxoi02UYeCcKux
HayK, 0oyenm,

Hncmumym ncuxonoeuu, neoazocuxu
U u3KyILMYPHO-CROPMUBHO20 0OPA308AHUS,
Kabapouno- banxapckuii cocyoapcmeennwiil yHugepcumen,
2. Hanvuux

DOI: 10.24411/2542-081X-2019-10901

[Ipobsiema OTHOIIIEHU 3aHUMAET B MIEJArOTUKE U MCUXOJIOTUH
oospiioe MecTo. PUKcAIUs OTHOIIEHWM O3HAayaeT peaaru3alliio
OoJjiee OOIIETO METOJIOJOTUYECKOT0 TPHUHIMIA - H3YYCHUs
OOBEKTOB TMPHUPOJBI B HX CBSI3U C OKpYXKalolleh cpeaon
[4, c. 136]. [lns denoBeka 3Ta CBS3b CTAHOBHMTCS OTHOIICHHUEM,
MOCKOJIbKY YEJIOBEK JIaH B ATOM CBA3M KaK CYOBEKT, KaK JCsTelb,
U, CIEJ0BATENIbHO, B €r0 CBSI3M C MHUPOM, POJIU OOBEKTOB CBSI3H
ctporo pacmpeaeneHsl. OOIIeHUE SBISICTCS HEOOXOIUMBIM
YCJIOBUEM CYLIECTBOBAHUS YEJIOBEKA U, BMECTE C TEM, OJHUM U3
OCHOBHBIX  (DAKTOPOB U  BAXKHEUIIMM  HCTOYHHKOM  €TO0
MICUXUYECKOTO Pa3BUTHSI B OHTOT'€HE3E.

Korma nrogu oOmaroTcs Apyr ¢ ApPYrom, MIPOSIBISIOTCS UX
JUYHBIE KauecTBa: A00OpoTa, cummatus u T.1. CienoBaTenbHO,
NPOSBIAIOTCA M MEKIUYHOCTHBIE oOTHomenus [1, €. 97].
OMOIMOHAIbHAS ~ OCHOBA-TJIaBHAsE OCHOBAa  MEKJIMYHOCTHBIX
oTHomieHu. OHM TMPOSBIISIIOTCS Ha OCHOBE OMNPEIEIICHHBIX
YYBCTB, KOTOPBIE JIFOJIM UMEIOT 10 OTHOILLIEHHIO APYT K JIPYTY.

JIOMIKONBHBIN BO3pacT - 0C000 OTBETCTBEHHBIM MEPHOI B
BOCMIUTAHWU, T.K. SBIAETCS BO3PAaCTOM IE€PBOHAYAIHHOTO
CTaHOBJICHHSI JIMYHOCTH pedeHka [5, €. 123]. B 310 Bpems B
oOmeHnn pebEHKa CO CBEPCTHUKAMH BO3HUKAIOT JIOBOJBHO

CJIOKHBIC B3aMMOOTHOLICHUA, CymCeCTBCHHbBIM O6p330M
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BIUSIOIINE HA PA3BUTHE €ro JUYHOCTU. 3HAHHWE OCOOEHHOCTEU
OTHOUIEHUN MeEXIy JeTbMH B TpYIIe JETCKOro cala M Tex
TPYJHOCTEN, KOTOpbIE Yy HHUX MPU 3TOM BO3HHKAIOT, MOMKET
OKa3aTh CEpPbE3HYI0 IMOMOILIb B3pOCIBIM NPH OpraHU3aluu
BOCIIMTATEIHLHOW PabOTHI C IOIMKOJIBHUKAMHU [3, C. 54].

B3auMOOTHOIIEHUS! JOIIKOJBHUKOB B TPYIax CBEPCTHUKOB
XapaKTEPHU3YIOTCS CUTYaTUBHOCTBIO U HEYCTONYHMBOCTBIO (CCOpPBI
U [IPUMUPEHUS APYT C APYTOM MPOUCXOAAT MO HECKOJIBKY pa3 B
MPOJIOJDKEHUE JIHA), HO 3TO OOIleHHE - HEOOXOJMMOE YCIIOBHE
YCBOCHHS OTIPEICIICHHBIX HOPM B3auMozeicTBus [2, €. 105].

N3yuyenne omnbiTa paboOThl BOCHUTATENEH  JAOUIKOJIBHBIX
o0pa30BaTeNbHBIX YUPEXKICHUN TIOKa3bIBAE€T, 4YTO Kak y
HAUYMHAIOIIUX BOCIUTATENEH, TaK U y BOCIUTATENEH ¢ OOJBIINM
NEJarOrM4eCKUM  CTa)KEM  BBI3BIBAIOT 3aTPYAHEHUS BOIIPOCHI
OpraHu3allid BOCHHUTAHUS JOIIKOJbHUKOB B HW3MEHHBIIHUXCS
COLIMOKYJITYPHBIX  YCIOBHUSIX. AHAIM3 NOPAKTUKH  pabOThI
JIOIIKOJIBHBIX 00pa30BaTENIbHBIX YUPEKIECHUN MOKAa3bIBAET, UYTO
BOCIIUTAaHUE JETEH CErOJHs OTCTAET OT PEalbHBIX MOTPEOHOCTEN
NPAaKTUKU  BOCIHUTAHUS  JOUIKOJbHUKOB M  COBPEMEHHBIX
TpeboBaHuii ob1IecTBa [6].

O0beKT Hccae0BaHUA: B3AMMOOTHOILICHHUS JETEN CTApILIEro
JIOIIKOJIBHOTO BO3pacTa.

IIpeamer wmcciieq0OBaHUsI: MEKIMYHOCTHBIE OTHOILIEHUS B
Ipynie CBEpCTHUKOB CTapILEro JOMIKOJIBHOIO BO3pacTa.

Leap wucciaegoBaHMsA: BBIABUTH TI'EHACPHbIE OCOOEHHOCTU
MEXJIMYHOCTHBIX OTHOILIEHWH JETEd CTaplIero JIOLIKOJIBHOTO
BO3pacTa.

Jns  peanuzanmu  MOCTaBJIEHHOM 1ienM OyayT pelleHbI
CJIeIyIOLIUE 3a/1auu:

1. BeIsiBUTH YPOBEHB pa3paboTaHHOCTH poOJIEMBI
MEXJIMYHOCTHBIX OTHOUICHUM JETEeW CTapliero JIOLIKOJIbHOTO
BO3pacrTa.

2. Onpenenutb CTPYKTYPY MEXKIWYHOCTHBIX OTHOILIEHUW B
IPYIIIE TOIKOJIbHUKOB.

3. OnpenenuTb CTPYKTYPY MEXKIMYHOCTHBIX OTHOILIEHUH B
IPYIIIE I€BOYEK U B IPYIIIE MAJIbYUKOB.
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4. YCTaHOBUTDH BJIMSHUE I0JIa HA CTPYKTYPY MEXKIUYHOCTHBIX
OTHOLIECHUM.

I'umore3a  MaHHOr0  HMCCJIENOBAHMSA: B  CTPYKType
MEXJIMYHOCTHBIX OTHOILICHUI MajbuMKOB M JEBOUYEK HE OyIyT
paznuuathcsi Ha  (OHE  MpeoOsiaaHus — MOJIOKHUTEIHHBIX
B3aMMOOTHOIIECHUM.

Metoabl McCIeI0OBAHMS:

1. Aranms, 000011IeHHE TICUX0JIOTO-TIeIarOrHYeCKOM
JIUTEPaATYPBHL;

2. TectupoBaHue;

3. MeToasl MaTeMaTHYECKON 00pabOTKH.

MeToanyecKkue HHCTPYMEHTAPUM:

1. Commometpuueckuii meton J>x. MopeHo.

Cpoxku BbINOJTHEHUsI: 00U CPOK OAMH Mecal. J[Be Henenu
Ha MHCCIIEJOBAaHUE, [BE HEAeNIH Ha O0O0pabOTKy MOIYYEHHBIX
JAHHBIX W Ha MOJIBEJICHUE UTOTOB.

OneITHO-AKCIIEpUMEHTaIbHAsE padoTa npoBoawiack B MKOY
COII c.n. Hwxuuii-Yepek «JlomkonbHelid 0n0k». B Hel
y4yacTBoBaid 17 npgeTeld crapmiero JOMIKOJBHOTO BO3pacTa.
VYpoBeHb UX  (U3MYECKOTO U  TCHUXHWYECKOIO  pPa3BUTUSA
COOTBETCTBOBAJI TpeOOBAHMSIM. Mpi M CITIOJIb30BAJIH
COIIMOMETPUYECKYI0 TEXHUKY, paszpaboranHas JIx. Mopeno,
KOTOpasi MPUMEHSIETCA [JIsi JUArHOCTUKH MEXIMYHOCTHBIX U
MEKTPYNIOBBIX OTHOIICHUHN B LEJSIX UX U3MEHEHHUS, YIYUIICHUS
U coBepuIeHCTBOBaHUA. C TNOMOIIBIO COLMOMETPUU MOXKHO
M3y4yaTh TUIOJIOTHIO COLIMATBHOTO MMOBEACHUS JIFOJIEN B YCIOBUAX
IPYIIIOBOM JEATEeIIbHOCTH, CyJIUTh 0 COLIMAJIBHO-
MICUXOJIOTUYECKONH COBMECTUMOCTH YJIEHOB KOHKPETHBIX IPYIIII.

Jlnst monmydyeHuss MHPOpMalUd O B3aMMOOTHOIICHHSIX B 3TOH
rpynne  Mbl  CPOPMYJIHMPOBAIM  HMHCTPYKIHUIO  CIEAYIOLIUM
o0Opazom.

"[IpeacraBbTe, UTO Balla Tpynna B Onukaiiiiee Bpemsi Oyaer
nepedopmupoBaHa. OUEeHUTE KaXKI0ro YjieHa rpymnibl UCXOIs U3
TOTO, C K€M BBl XOTEIH Obl OCTAaThCd BO BHOBb CO3JIaBILIEMCS
KOJUIEKTHUBE, C K€M HE XOTE€IH OBl M KOTO0 MOJKHO, OBIIO OBI
octaBuTh unu yopare? Ilo cymectBy, KaxmoMy U3 Bac
HEOOXOJMMO caMOMy MOA00paTh cocTaB HOBOM rpynmbl. CBou
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OTBETHl 3aHECUTE B KapTOUYKH, IIOCTABUB 3HAK «t» INPOTUB
KaKI0OW (¢GaMuwiMu B COOTBETCTBYMOIIEH KosoHke. Cebs
OLICHUBATh HE HY>KHO, TO €CTh, MPOTHB CBOEH (PAMHUIIMU HUKAKUX
orMeTok He crtaBbre". Ilocnme uWHCTpykTaxa OBUIM PO3JaHBI
KApTOYKH OIpoca JIJIsl UX 3aNOJTHEHUS.

Ha ocHOBaHMM  [aHHBIX  HHJMBHIYaJbHBIX  KapTOUEK
COLIMOMETPUYECKOTO OIPOCa Mbl COCTABUIN COLUOTPAMMY.

Kaxxast OKpy’>KHOCTB B COLIMOTPaMM€E UMEET CBOE 3HAUECHUE.

|) BuyTpeHHHII Kpyr - 3TO Tak Ha3blBaeMasi «30Ha 3BE3I», B
KOTOpPYIO TONAJal0T JUAEphl, HaOpaBUIME MAaKCUMAaJIbHOE
KOJIMYECTBO BHIOOPOB.

IT) Bropo#t kpyr-zoHa mOpeanoYuTaeMbIX, B KOTOPYIO BXO-
JAT M, HaOpaBlIve BbIOOPOB B KOJIMYECTBE HUXKE CPEIHETO
IIOKa3aTels.

[Il) Tpetuit kpyr - 30Ha mnpeHeOperacMbIX, B KOTOPYIO
BOIIIX JIMIA, HAOpaBIlIKe BEIOOPOB B KOJIMYECTBE HUKE CPETHETO
MOKa3aTels.

V) YeTBepThIii KPYT - 30HA U30JIMPOBAHHBIX - ATO TE€, KOTOPHIC
HE TOJIyYHUJIM HU OJTHOTO OYKa.

Pe3ynpTaThl JUArHOCTUKM OCOOEHHOCTEH MEXIMYHOCTHBIX
OTHOUIEHUH B TpYINEe MAJIbYUKOB U B IPYIIE JE€BOYEK CTAPIIMX
JIOIIKOJIbHUKOB MKOY COII c.ai.  Hwxuauit-Yepex
«J1oMIKOIBHBIN OJIOK» MPHUBEIACHBI B COIMOTpAMMaX.

B3aumuslil Be1OOp—> OJIHOCTOPOHHUM BEIOOp —

Puc. 1. Mexciuunocmuvle omHOUWEHUS MAIbYUKOE
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AHanmu3upys NEpBYK COLMOrpamMMy, Mbl MOXEM BBIICHUTH
KOro Tpymnma oTBepraer, (Hampumep, OabaapX.) U KOTO HE
JOMYCKaeT B CBOM «y3Kuid Kpyr» (Hampumep, Pacum K. u
Nuan @.), uyto cocrasnsier 30% ot obmieir cymmsl Conorpamma
nokaspiBaeT, uro  [amup I'. sBmsercs numoMm, HauOojee
NPUOOLIEHHBIM K TpyNIE: Y HEr0 8 pa3HOOOpa3HbIX CBS3EU — 3TO
70% (43,75% COCTaBJISIOT B3aMOBBIOODHI, 8,75%
B3aUMOOTpULaHue, 8,75% 3TO TO, YTO HAmNpaBlieH K HEMY U
8,75% coCTaBISIOT HMCXOABI OT Hero). Bo3aMoxHO, 4TO OH M
SBIIAETCS JINAEPOM I'PYIIIBL.

B3anmubiil BEIOOp<«> OIHOCTOPOHHHUI BEIOOp —»
Puc. 2. MexciuunocmHubie OmHOWEHUs 0e60YeK

CounorpamMmma J€BOYEK IMOKAa3bIBAET, YTO IpyNNa HUKOrO HE
OTBEpraer, OJHAKO CPEIN HUX TOXKE €CTh 2 4UesIOBEKa, T.e. 28,6%
COCTaBJISIFOT JICBOYKH, KOTOPBHIX OHHM HE JOIMYCKalT B CBOU
«y3kui kpyr» - 310 fcmuna . u Anuna . Jlunepom cpenu
neBouek sBisiercss Kapuna I'., oHa B OCHOBHOM CO BCEMH
B3aUMOJICHCTBYeT. Y Hee S5 pa3HoOOpa3HbIX CBsA3EH, YTO
coctasisieT 71,4% (57,1% cocTaBisitOT B3aUMOBBIOOPHI U TO, YTO
HarpasJjeH K Hell coctasiiser 14,3%).

B Tabmume 1 mnpencraBieHa TMPOIEHTHOE COOTHOIICHUE
CTaTyCHBIX KaTErOpUil B TPyNIe MAJIbYUUKOB U B TPYIINE AEBOYEK.
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Tabnuya 1. [IpoyenmHnoe coomuouienue CmamycHbix Kame2opuil
8 epynne Maib4uKo8 U 8 2pynne 0ego4ex

3uauenue . JeBouxu Manbuyuku
OKPY’KHOCTe#i
30Ha 3Be3] 14,2 10%
30Ha IPENOYUTAEMBIX 28,6 30%
30Ha npeHeodperaeMbIxX 28,6 30%
30Ha U30JIMPOBAHHBIX 28,6 30%

CpaBHUTENBHBI  aHAIM3  CTPYKTYPhl  MEKIMYHOCTHBIX
OTHOUIIEHUH TpyMNI MaJbYUKOB U JIEBOUEK MMOKA3aJ], YTO OTIMYUHN
HeT. B oOeux rpynmax mnpuMEpHO OJUHAKOBOE COOTHOLICHHE
BCEX CTaTyCHBIX KAaTETOPUH: <«BBE3bD», «IIPEANOUYNTAEMBICY,
«rpeHeOperaeMbley, «U30JIUPOBAHHBICY.

Takum 00pa3oM, MOXHO CHAelaTb BBIBOA, 4YTO LEJb
JOCTUTHYTA, 3aJa4d BBIMOJHEHBI, a TUIIOTe3a O TOM, YTO B
CTPYKTYpPE MEKIUYHOCTHBIX OTHOIIECHUI MAaTbYMKOB M JI€BOUECK
He OyAyT pa3nuyaThcs Ha (oHe mpeodragaHus MOJ0KUTEIbHBIX
B3aMMOOTHOIICHUA, TIOJITBEPKICHA.

Cnucox numepamypul

1. Beneep JI.A. CTpykTypa M TNCHUXHUYECKOE pPa3BUTHE PEOCHKA.
M.: [Ipocsemenue, 2005.

2. Bociutanue gpyxeckux uyBcTB y gered. / Ilog pen.
JLH. ITpoxomenko, B.K. Koteipno. Kwues: Ilegarormueckas
mkoJja, 2005.

3. laznesa C.A. HpaBCTBEHHOE BOCHHUTAHUE JONIKOJIHHUKOB:
BOCIIMTAHUE CIPABEVIMBOTO OTHOIIECHHS K OKpYXaromuM. M.:
[Tpocsemenue, 2010.

4. Kamunenxko B.  Ponmb  omeHkn B (OpPMHUPOBAHUU
B3aMMOOTHOIIICHUI CTapIINX JOMIKOJILHUKOB. // JlomKogbHOE
Bocnutanue,— 1990. Ne 7.

5. llcuxomoruueckuit cnoaps. / Ilog pen. B.B. [laBwinosa,
A.B. 3anopoxua, b.®. Jlomosa. M.: [lenaroruka, 2008.

6. bubnmorexka nerckux urp. [DNEKTpoHHBIA pecypc]. Pexum
noctyna:  http://www.bibliofond.ru./ (mata  oOpamieHus:
22.04.2019).
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MPO®OPUEHTAILIMOHHAS PABOTA B HAUAJIBHOM
HIKOJIE
Bapsimesa B.W.", Cepreii H.IL.%, Jlo6amesa E.B.’

1 .
bapviwesa Buxmopus Heopesna — cmyoenm;
2c .
epeeti Hennu Ilasnosna — cmyoenm,

cneyuanvrocmo: 44.02.02 [Ipenooasanue 8 HAYAIbHBIX KIACCAX,

3 .

Jlobawesa Enena Banepvesna — nayumwiii pyko8ooumew,

npenooasamenb NCUXOJI02UU,
Hexkpacosckuii nedazoeuueckuti Koneoxc,
2. Canxm-Ilemepbype

[IpodeccronanbHas oOpueHTalMsi B 0O0IIE00pa30BaTEIbLHOM
YUpPEXKIACHUN TPEACTaBIseT Cco00M  HAy4YHO-OOOCHOBAHHYIO
CUCTEMY  Me€p,  CHOCOOCTBYIOHIMX  MpodhecCUOHATHLHOMY
CaMOOTIPE/ICIICHUIO  JTUYHOCTH, (OPMHUPOBAHUIO  OyIyIIETro
npodeccruonana, yMErIIero ¢ HaubobIIeH MOab30M It ce0s u
oOIecTBa TMPUMEHUTh CBOM CKIOHHOCTH ¥  CIOCOOHOCTH.
OcHoOBaTeNbHO BOIPOCHl BbIOOpa Tpodeccur HMHTEPECyIOT
crapuiero nojpoctka (14-16 ner), korma OH 3aayMbIBAaeTCi O
JUYHOCTHOM CMBICIIE B TIPO(ECCHOHAIBHOM TpPYIE, BBIOOpPE
CIEIUAIBHOCTH, Y4eOHOTO 3aBeJCHUS, B KOTOPOM OH Oynaer eé
ocBauBaTh. Ho 0a3za x npodeccHoHaIbHOMY CaMOOMPEICICHUIO
JOJDKHA 3aKJIaJbIBaThCsl HA CTaaud  KOHKPETHO-HATJISTHBIX
NPEJCTaBICHUNH 0 MHUpPE MPOPECCHil 3aI0JIT0 0 MOAPOCTKOBOTO
Bo3pacta. [IpoGnema BeIOOpa mpodeccuu CTOUT TMepen
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[OJIPacTAOIIMM IOKOJIEHUEM BCEI/a, a cedyac OHa CTAaHOBUTCSA
0Cc000 aKTyaJbHOM B CBSI3U C U3MEHEHUSIMH, IMPOUCXOASIIMMU B
HameMm oOmiectBe. Pa3HbIX mpodeccuil Tak MHOTO, M BCE OHH
UHTEpECHbIE M Heu3BecTHble. Tak keM ke crate? Kakyro
npodeccuto BEIOpaTh?

[lo pe3ynbraram NpOBEIEHHOIO HAMH AHKETUPOBAHUS CpPEIU
obOyuarormuxcest 3 kmacca ['bOY COII 506, Mbl BBIABWIIH, YTO
JIETU HE UMEIOT MPEACTaBICHUS, YEM 3aHUMAIOTCS JIFOAU TOW WM
uHOU npodeccun. Takke OHU HE 3HAIOT O HOBBIX MOSBIISIOIIUXCSA
COBPEMEHHBIX NPOPECCHsIX.

[TpencraBienus o npodeccusx y aerert 9 ner orpaHudeHsl. Mx
YKU3HEHHBIN OIBIT 3HAKOMCTBa ¢ npodeccusimu Heborat. Ilepsoe,
4YTO Yy3HAeT peOEHOK — 3TO0 paboTa MaMbl M Mambl, Jaajee
BOCIIMTATENsl B JETCKOM Cady W yduTens B IIKoje. Takwue
npodeccur, Kak JETYUK, MOJULICHCKUM, MOKapHBIM, OCTAIOTCA
TOJIBKO B BOOOpaxkeHHe peOEHka. B HacTosiee Bpems
N00aBWIINCh TaKhe€ KOMMeEpYeCcKHe Npodeccuu, 0 KOTOPhIX AETH
3HAIOT — «4TOOBl IUIATHIM MHOTO JeHer». Ho 00 »Ttux
npodeccusx T 3HAIT Majo U MOBEPXHOCTHO, JTUOO BOOOIIE
HUYEro HEe 3HAaIT. Mexay TeM, B COBPEMEHHOM MUPE
CYLIECTBYET OrPOMHOE KOJMYECTBO BHUAOB Tpynaa. IloaTomy
ananTupoBatbcs B MHUpe nOpodeccuil  AeTAM  MOMOTYT
BHEKJIACCHBIE MEPOINPUATHS, IIOCBSIIEHHBIE 3HAKOMCTBY C
npodeccusimu.  Takue MepONpHUSTHS  JOJDKHBI  PETyYJSPHO
IPOBOAUTHCA B LIKOJIAX, HAUMHAS C MEPBOTo roja ooydenus. Tak
KaK B  MJIAQJIIEM IIKOJBHOM BO3pacTeé IO3HABaTEJIbHAs
NEeATEIbHOCTh CTAHOBUTHCS BEAYILINI, BA)KHO PACIIUPUTE KPYT HE
TOJIBKO TI0 OCHOBHBIM IMpeAMEeTaM, HO U TpOIy K BbIOOPY
npodeccun. Yem Oosnbiie npodeccuit Oyner 3HaKOMO PeOSHKY U
4yeM IIMpe ero MpeAcTaBiIeHUsi 0 Mupe npodeccuii, TeM MEHbIIIEe
OLIMOOK OH COBEPUIUT B JAAJIbHEUILIEM B Ipoiiecce (OpMUPOBAHUS
po(ecCHOHANBHOTO TUTaHA.

[Ipogopuenrtanmonnass pabora B  HaYaJbHOW  IIKOJIE
OCYILIECTBIISIETCST B €JUHCTBE YPOYHOM M  BHEYPOUYHOH
nestenbHOCTH. [lepBbIM  3TaroM 3TOM  pabOThl  CTAHOBUTCA
paccka3 o0 mnpodeccusx, KOrja yuauigecss 3HAKOMSATCS C
npodeccusiMu, 4ei Tpyd OHHM HAOMIOAAIOT W30 JAHS B JCHD.
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CrneayroommuMu 3TaroM paccka3z 0 COBPEMEHHBIX MpoQeccusix, yen
TPyl OHU He BUIAT. Llenbto mpodopueHTalMOHHON paboThl B
HaYaJIbHOW LIKOJIE SIBJISIETCS, CO3/IAHUE YCIOBHM JIsl pacCIlIUpECHUS
3HaHWK O Mwupe mnpodeccuii W (GopMHUpPOBAHWUE HHTEpeca K
MO3HAaHUIO U MUPY TPYyAa.

DNEeMEHTHI npoopueHTAITMOHHON paboTHI MOKHO
WCIIOJB30BaTh HAa ypOKax B HAYaJIbHOW mKoJie. Hampumep: npu
U3YYEHUU HOBBIX CJOBApHBIX CJOB HCIIOJIb30BATh 3arajkd o
npodeccusix U yaAenutb 1-2 MHUHYTBHI, pacckazaB, 00 3Toi
npodeccun. Pemienuwe 3agad 1Mo MaTeMaTUKH CBS3aHHBIE C
pa3IMYHBIMU NpodeccusiMu, posenas urpa «Marasun», HIOMOTYT
YUEHUKY MOHATH, YEM 3aHAT YEJIOBEK TOW WJIM MHOU mpodeccuu.
Ha nurepaTypHOM YTEHUHM IMPOXOAAT NPOU3BEACHUS, B KOTOPBIX
repou UMEIOT pasHble npodeccun («Mapu Ilonnuuey, «Manbli
n Kapcinon», «Tpoe u3 lIpocrakBammuo», Pacckasel B. [O.
Hparynckoro)[1, 23].

Bo BHEypouHOIl AEATENBHOCTH 3HAKOMCTBO C Hpodeccusimu
MOXHO 4epe3 BHUPTyaJbHble U peajbHble 3KCKYpCUU Ha
MPOU3BOJICTBO, POJIEBBIE UIPHI, BCTPEUH C JIFOABMU HHTEPECHBIX
npodeccuii, BBICTABKA PHUCYHKOB, MPOEKTHAs JAESTEIbHOCTh
«IIpodeccun BOKpPYr Hac», WUIpbl «Yragail mHpoPeccuron;
«IIpodeccus Ha OykBy...», «KTOo wucnomedyer B pabote?»,
«Accouuanus» (yrajgath 3ayMaHHYIO MPOQPECCUI0 C TTOMOIIBIO
accolMaTHBHBIX BompocoB Tuna «Kakoit 3amax (uBer) Yy
npodeccun?y, «CBsa3ana 11 paboTa ¢ OOIICHUEM C JIOABMUTY),
MOCEIICHNEe MHTEPAKTHUBHOTO MYy3es JETCKUi ropon mpodeccuit
«Kunbypr», B KOTOPOM y JAETEH €CTh BO3MOKHOCTh MOMPOOOBAThH
Ha MpaKkTUKe Ty wWin uHyto npodeccuro. [locemas wmysew,
KapTUHHBIE rajepen, OMOIMOTeKH, TeaTpbl MIAIIINE [IKOIbHUKA
HE TOJIbKO MPUOOMIAIOTCA K MHUPY MPEKPACHOTO, HO U UMEIOT
BO3MOXHOCTh ~ MOJNYy4yuTh  uHGpopmamuioo o  npodeccuu
AKCKYpPCOBOJIa, XyI0KHUKA, OMOIMOTEeKaps, akTépa.

B mnpodopueHTaninoHHoil paboTe HEOOXOAMMO TPHUBIIEKAThH
TaKXK€ M poAuTeNied o00yyarolmuxcsi, OOBACHSS, YTO Hao
pacKpbIBaTh TAJAHTBI W BO3MOXKHOCTH jAerei. [lokasbiBas
3aBHCHUMOCTh MEX]y Pa3HOCTOPOHHMM pa3BUTHEM peOEHKa U
BbIOOpOM mpodeccun. Bean, yem Oombine pedeHOK mompolyer
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ce0s B pa3IuYHbIX cepax AesITebHOCTH, TEM eMy OyAeT mpolle
OIPENETUTHCS, YTO EMY HPABUTCS, & YTO HET.

MpbI OMKHBI TTOYYUTh YUYEHHUKA, BIaJACIOmero nudopmamnmen
0 Mupe mnpodeccuii, 3aWHTEPECOBAHHOTO B PA3BUTUU CBOHMX
CIIOCOOHOCTEH. I'pamoTtHO IIOCTPOCHHAS cucrema
npo(OpUEHTAIIMOHHOM  paboThl B~ HA4YaJbHOM  3BEHE
CcrocoOCTByeT (OPMHUPOBAHWIO B CO3HAaHWUU IIKOJIHHUKOB
pa3HOOOpa3HBIX TPEACTABICHUNA O MHUpe TpyAa H mpodeccui,
BOCIIMTHIBAET y HUX O€pE’KHOE OTHOILLIEHUE K pe3ysbTaTtaM Tpy/a,
a TaKKe IOHMMAaHME 3HAYUMOCTU TpyAa CIELUATUCTOB IJIs
KU3HU U pa3BUTHsI 00ILIECTBA.

Cnucox numepamypuol

1. llonosa E.B. llepBple maru B npodOpUEHTALHOHHON
NOATOTOBKE  MIIAJIIMX  IIKOJIbHUKOB: METOIUYECKHE
pekomengamuu /  E.B. IlomoBa, B.A. TBOpOXHUKOBA.
CeixteiBrap: ['AY PK «PUIIOKO», 2011. 66 c.
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YIPABJIEHUE UHHOBAIITUOHHOM
JEATEJBHOCTBIO B JOIIKOJIBHBIX
OBPA3OBATEJIBHBIX YUYPEXKJIEHUAX

A0nynazaposa H.®.

Aboynasaposa Hapeuza @amxynnaesna — npopekmop
no yuebHOU U Memoouyeckol pabome,
Hucmumym nepeno02omoexu u nosvlueHus Keaiupurkayuu
PYKOBoOumenel u Cneyuaiucmos OOUKOIbHbIX
00pa308amenbHbLX YUPeHcOeHUIl,

2. Tawxenm, Pecnybonuka Y36exucman

AHHOmauua: cmamos npeocmaeiiem coOol onucawue Oonvima
Ynpasienieckou oesmenbHOCU no 6HeOpeHUI0 8
00pazosamenvuyl0  NpaKmMuxy — OOWKOILHO2O — YUPeHCOeHUs.
UHHOBAYUOHHBIX YNPABIIEHUECKUX U Nedda202UtecKux npoyeccos.
Kntouesvie cnosa: unnosayus, ynpasienueckas 0esimelbHOCMb,
UHHOBAYUOHHASL  OesiMelbHOCMb,  HO8ble  Memoobl,  hopmbl,
cpeocmaa.

be3 BHeApeHUS HOBBIX HJICH M TEXHOJOTHH B paboTe Kaxaoro
JIOY  HeBo3MOXHO  pepopMHpOBaHHWE  BCEH  CHCTEMBI
JIOIIIKOJILHOTO 00pa3oBaHus. Pa3Butue o0pa3oBaTeIbHBIX CHCTEM
MPOUCXOIUAT Onaronmaps TOMY, YTO CO3/1a0TCH,
PaCIpOCTPaHSIOTCS U OCBAUBAIOTCS] HOBIIECTBA.

B »sT0i1 curyauuu ocoO0eHHO BaxkHa TpodecCHOHANIbHAs
KOMIIETEHTHOCTb, B OCHOBE KOTOPOM JICKUT JUYHOCTHOE U
npodeCCUOHAIBHOE  pa3BUTUE TIEJaroroB W yNPaBJICHIIEB.
[Ipouiecc 0OHOBIIEHUST O0Opa30BaHUSI OPraHU3YETCS JIIOJbMH.
CrnenmoBaTelIbHO €ro MPOEKTUPOBAHME, 3alyCK M MOJJIEPKKa
Oynyt Tem »dddekTuBHEH, B KaKOH Mepe OpraHu3aToph
WHHOBAIMOHHON JESATEIbHOCTA OIUPAIOTCS Ha JOCTUKEHUS
HAyKH U MOTPEeOHOCTH OOIIeCTRA.

[ToaTomMy, B HacTosiiee Bpems B cdepy HHHOBAIIMOHHOMN
JEATEIIbHOCTH BKIJIIOYEHBI YK€ HE OTACJbHBIE JOIIKOJIbHbBIC
VUPEKICHUS W MEJAaroru-HOBaTOPhbl, a NPAKTHUUYECKU KaxIoe
JOIIKOJIbHOE  yupexzaeHue; mnenaroru JIOY BosieueHbl B
WHHOBAIlMOHHBIE  TPOLIECCHl,  Kacaroluecs  OOHOBJIEHUS
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COZIEpKaHUS JOIIKOJIBHOTO o0OpazoBaHus. NuHOBanuun
ONPEJENSIIOT HOBbIE METOJIbI, (POPMBI, CpPEICTBA, TEXHOJOTHUH,
VCIIOJIB3YIOIIUECS B MEeIaroru4ecKon MPaKTHUKE,
OPUEHTHUPOBAHHBIE HAa JMYHOCTh pPEOEHKA, Ha pa3BUTUE €ro
cnocobHocteil. Ilemarormveckue WHHOBAIMM MOTYT  JIHOO
U3MEHATh  TMPOIECChI  BOCIUTAHUS ©  OOydeHus, JuOO
COBEpILICHCTBOBaTh. llenb WHHOBAIMOHHOW JAESATEIBHOCTH —
yIIy4lIE€HUE CIIOCOOHOCTH [1€JarOrTu4eCKOn CUCTEMBI
00pa30BaTEIbHOTO YUYPEXKJICHUS TOCTUTaTh KayeCTBEHHO Ooiiee
BBICOKHUX pe3yJIbTaTOB 00Opa3oBaHus [5].

Tornga WHHOBallMOHHAA JCATEIBHOCTH — 3TO CPEACTBO
cTaOWIIM3aIuK, YIPaBISEMOCTH PAa3BUTUS COLMOKYJIbTYPHBIX
O0OBEKTOB/CUCTEM, B TOM YHCJIE 00pa30BaHUsl KaK OOBEKTUBHOU
MOTPEOHOCTH CHUCTEMBl B CaMOCOXPAHEHHH, CAMOPAa3BUTHU H
yCcTOM4YHUBOCTH [1].

JI[t000i1 WHHOBAaLIMOHHBIM MPOLIECC HOCHUT BEPOSITHOCTHBIN
XapakTep, W HE BCE €ro IMOCJIEICTBUS MOLYyT OBbITh
CIPOTHO3UPOBAHbl. YWUTH OT MHOTHX OIIMOOK M YNMyHIEHUH ele
Ha YpOBHE TMPOEKTAa WIM MOJEIN IIOMOXKET COCTAaBJIECHUE
aHAJTUTUYECKOT0 OOOCHOBAaHMSI M WHHOBAIIMOHHOW MPOTpaMMBbI
WJIUM MOJIEJIM UHHOBAIMOHHOM paboTtsl JIOY.

Ienn u 3a1a4n UHHOBALMKA CTPOSATCS HA OCHOBE TIIATEIBHOTO
aHaju3a Tekyimer ooctaHoBku B JIOY, ¢ 0JHOM CTOPOHBI, U U3
IIPOTHO30B €0 Pa3BUTHUA — C APYIrOM.

OtoOpanHble 1€MW W 3aJlayd WHHOBAIMN JOJKHBI OBITH
COrjacoBaHbl W OJIOOpEHBI OOJBIIMHCTBOM IMEJArOTHYECKOTO
KOJUIEKTHBA, PEATUCTUYHBI, aJallTUPOBAHbl K HOBBIM YCJIOBHSIM,
JIOJKHBI TIOBBIIIATH YPOBEHb MOTHUBAllMU W CTUMYJIHUPOBAHUS,
obecrnieunBaTh KOHTPOJb. [lpu ynpaBieHUH WHHOBAIIMOHHBIMHU
nporieccamu B coBpemeHHoM JIOY (¢ yderoM mporuosa
KOHEUHBIX pEe3yJbTAaTOB) OCHOBHAs YacTh OTHUX JCUCTBUU
oOcyxnaercst KojuiernaiabHo. Camble KpYNHBIE MEPONPUSATHUS
WHHOBAIITMOHHOM  JICSATEILHOCTH  JIOJDKHBI  pa3pabaThIBaThCs
IPYIIIOBBIM METOOM [3].

YnpasieHre WHHOBALIMOHHOM JIESITEIbHOCTBIO B JIOLIKOJIBHOM
YUPEKIACHUU  OCYIIECTBIAECTCSA, COIVIACHO  ITPOTPECCUBHBIX
TEHJCHIIMA B MHHOBAIlMOHHOM OOpPa30BaTEIBbHOM MPOIECCE, C
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y4eTOM OOBEKTHBHBIX BO3MOXXHOCTEW TIE€AAroroB, ypOBHS HX
npoecCHOHaNbHOM W METOAMYECKOM  KOMIETEHTHOCTH,
TOTOBHOCTH OCBaWBaTh, BHEIPATh U pa3pabaThiBaTh WHHOBAIIHH,
BOCTPEOOBAHHbBIE COBPEMEHHON 00pa30BaTEIbHOM MPAKTUKOI.

AHanu3 npo0sieM WHHOBALMK MEJAarornyecKor JIEeATEIbHOCTH C
HEM30EKHOCTBIO BBIABUIACT 337adyy OLEHKA U pa3pabOTKH
TEOPETUYECKUX OCHOB dbopmupoBaHUs WHHOBAITMOHHOMN
NESTETbHOCTH 3aBEYIOIINX, CTApUIMX BOCIHUTATENe. JTa 3a1aya
UMEET TITyOOKUI COIMaTbHO-TIEIarOTMYECKUI CMBICII, TaK KaK OT €€
peIlIeHus 3aBUCUT yCIieX MpeoOpa3oBaHuil B cucteMe 00pa3oBaHus,
HEPCIICKTUBbI Pa3BUTHS IOMIKOJIBHOTO YupexaeHus [4].

Ongnot M3  TEHACHUMM  pa3BUTUS  HWHHOBALIMOHHBIX
TEXHOJIOTHI SIBIISIETCA TaKX€ BKJIIOUCHHE B y4EOHBIN Mpoliecc
HE TOJIbKO MO3HABATENbHOW, HO U AMOIUOHAIBHO-TUYHOCTHON
chepsl uenoBeka.

[logroToBka  3aBenylOUIMX, CTaplIMX BOCHUTATENEHd K
WHHOBAIMOHHON  JleaTeNbHOCTH  A(PPEeKTUBHA, eciau  OHa
pa3BOpavYMBAETCS B a/IEKBATHBIX y4eOHBIX (JOpMax U penaeT JBe
B3aMMOCBSI3aHHbIE 3a/ayu: (OPMHUPOBAHHE WHHOBALMOHHOM
TOTOBHOCTH K BOCHPHSTHIO HOBIIECTBA M OOYYCHHE YMEHUSIM
JIEVCTBOBATH IMO-HOBOMY.

Taxum 06pazom, pepopmupoBaHre TOMIKOIBHOTO 00pa30BaHUS C
Henblo 0oJjiee MOJHOTO YAOBJIETBOPEHHUSI 3alpOCOB POJUTENEH U
WHTEPECOB JIeTel MpeabsBisieT HoBble TpeboBanus k JIOVY.
BHenpenue nHHOBaIMil B paboTy 00pa30BaTEILHOTO YUPEKICHUS -
BOXHEHWIIIEE YCJIIOBUE COBEPIICHCTBOBAHUS U PEPOPMHUPOBAHUS
CHCTEMBI JIOMIKOJbHOTO oOpazoBanus. Pazsutue JIOY, mepexon B
HOBOE KaY€CTBEHHOE COCTOSIHUE HE MOXET OCYIIECTBISIThCS MHAYE,
4eM 4Yepe3 OCBOCHHE HOBIIECTB [4].

[TosTomMy mens ynpaBlieHHss HHHOBAIlMOHHBIMH TPOIIECCaMU B
OV, xotopas BO3JIaraeTcs Ha 3aBEAYIOIIETO W METOJHUCTA,
3aKJII0YaeTcsi B OOECMEYEHUM pealu3aldd HWHHOBAIIMOHHBIX
CTpareruii, (yHKIIMOHUPOBAHHWS WHHOBAIIMOHHBIX CTPYKTYPHBIX
NOJpa3IeIeHU W BCEro NEeAarormuyeckoro KOJUIEKTHBA IS
JTOCTIDKEHHSI  BBICOKOW  A((PEKTUBHOCTH  0OOpa3oBaHUs W
MOBBIIICHUS €TO Ka4eCTRa.
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Abstract: we have treated 4037 patients with various forms of
cholelithiasis. Mirizzi syndrome was diagnosed in 56 patients,
accounting for 1.38%. Patients with Mirizzi’s syndrome were
divided into 2 groups. The control group includes 19 patients
after of laparotomy cholecystectomy. The main group consists of
37 patients after cholecystectomy through the minimally invasive
approach. Evaluation of ultrasound results before the surgery,
allowed diagnosing Mirizzi’s syndrome in 37 (67.4%) patients.
Assessment of the echogram showed signs that allowed us to
suspect Mirizzi’s syndrome before the surgery. In assessment of
the ERCP results the pathognomonic signs for Mirizzi’s syndrome
were considered typical compression of the common bile duct
from outside, or the presence of cholecystcholedochal fistula that
was found in 32 (58.3%) patients.

Keywords: mirizzi’s syndrome, choledocholithiasis,
cholecystcholedochal fistula.

Introduction. With the steady development of the technique of
minimally invasive surgery and the acquisition of collective
experience, there is an irreversible process of narrowing

contraindications and expanding the possibilities of minimally
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invasive surgical interventions [2]. Until recently, Mirizzi's
syndrome was considered one of the contraindications for
performing laparoscopic cholecystectomy [6-11; 19-21].
According to the literature, Mirizzi syndrome is diagnosed in 2.7-
5% of patients with various forms of cholelithiasis [2-4].
Recently, much attention is paid to the classification of Mirizzi
syndrome, methods of preoperative diagnosis, as well as various
methods of surgical correction, including with the use of
minimally invasive technologies [3-5; 10-14; 24]. Several
classifications of Mirizzi syndrome have been suggested, but
there are significant differences in the effectiveness of various
survey methods for identifying Mirizzi syndrome. The main
factor underlying them is the presence or absence of a fistula
between the gallbladder and the bile ducts. Therefore, in the
creation of the first and most common classification of McSherry
(1982): Type | - compression of hepaticocholedochus by a stone
located in the bladder, its neck or bladder duct; Il type - the
formation of a fistula between the gallbladder and
hepaticocholedoch with its obstruction by calculus [5]. This
classification is very important for surgeons, especially in the
modern era of laparoscopic cholecystectomy. Most surgeons
prefer open cholecystectomy in patients with confirmed diagnosis
of Mirizzi syndrome [1]. Surgical treatment involves the
elimination of the cause of obstruction of hepatitis choledoch -
cholecystectomy in type | and choledocholithotomy in type II.
With a significant defect of hepatitis choledoch, a number of
authors suggest external drainage according by Ker [6]. Others
perform the formation of biliodigestive anastomosis, which
significantly complicates the intervention and increases the risk of
purulent cholangitis and strictures, which are the reason for
repeated interventions in 11.1-20.8% of patients with Mirizzi
syndrome [4].

Thus, Mirizzi syndrome is not a frequent but serious
complication of the cholelithiasis, requiring comprehensive
diagnosis and surgical treatment, which can range from standard
cholecystectomy to extensive reconstructive surgeries.
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Purpose of the study. Development of an effective complex of
pre- and intraoperative examination of patients with cholelithiasis
for the diagnosis of Mirizzi syndrome, indicating its type and on
the basis of the information received, to offer optimal surgical
interventions depending on the type of Mirizzi syndrome
detected, and also to evaluate their effectiveness.

Methodology. We treated 4037 patients with various forms of
cholelithiasis. Mirizzi syndrome was diagnosed in 56 patients,
which was 1.38%. Women were 47 (84%), men - 9 (16%). The
age of the patients was from 27 to 80 years. The distribution of
patients depending on the form of inflammation of the gallbladder
was as follows: chronic cholecystitis - 32 patients, acute
cholecystitis - 24. Patients with Mirizzi syndrome divided into 2
groups. The control group included 19 patients who underwent of
laparotomy cholecystectomy. The main group consisted of 37
patients whose cholecystectomy was performed in a minimally
invasive manner. All patients underwent general clinical
examination, endoscopic examination of the upper sections of the
gastrointestinal tract was carried out. Ultrasound of the abdominal
cavity at which the state of the gallbladder was evaluated
(volume, thickness and clarity of the wall contour), intra- and
extrahepatic bile ducts, liver and its gates, pancreas. In anamnesis,
28 patients with Mirizzi syndrome had episodes of mechanical
jaundice. It should be noted that as a result of the inflammation in
the gallbladder, compression and disturbance of the patency of
the common hepatic or common bile ducts occurs. All the patients
with mechanical jaundice had an endoscopic retrograde
cholangiopancreatography (ERCP) in the anamnesis. In 7 patients
ERCP was not informative to establish a definitive diagnosis.
Therefore, the clinic adopted a tactic with obligatory performance
of intraoperative cholangiography (IOC) in patients with
mechanical jaundice on admission or in anamnesis, expansion of
the common bile duct according to ultrasound data over 10 mm,
an increase in the level of total bilirubin and its fractions,
increased rates of AST, ALT and AP. Laparoscopic
cholecystectomy was performed according to the standard
procedure in conditions of pneumoperitoneum from 4 trocar
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points. The diagnosis of Mirizzi's syndrome was established
intraoperative with revision of the cervix of the gallbladder,
elements of the Kalo triangle, hepatoduodenal ligament and its
elements. Also, the diagnosis was verified by the results of 10C,
which was performed through an incised vesicular duct prior to
cholecystectomy. Based on the data of ultrasound and ERCP
obtained before the operation, as well as intraoperative data,
determined the further treatment tactics.

Results and its discussion. Evaluation of ultrasound results,
which was performed before the operation, allowed the diagnosis
of Mirizzi syndrome in 37 (67.4%) patients. When evaluating the
echogram, we detected signs that allowed us to suspect the
Mirizzi syndrome before the operation. These include the stone of
the bladder duct with a slight enlargement of the Common hepatic
duct (CHD); An enlarged bladder duct with concrement; An
enlarged bladder duct with low confluence; Contraction of the
gallbladder + widening of the hepatic ducts + the unexpanded
common bile duct (CBD); Wedged stone of the cervix of the
gallbladder + dilatation of the bile ducts + choledocholithiasis;
Contracted gallbladder + dilated bile ducts + choledocholithiasis;
Wrinkled gallbladder + enlargement of bile ducts +
choledocholithiasis + narrowing in the area of CHD. When
evaluating the results of ERCP, the characteristic compression of
the external bile duct from the outside, or the presence of a
cholecystcholedochal fistula, was found pathognomonic for the
Mirizzi syndrome, which was found in 32 (58.3%) patients. We
identified two types of Mirizzi syndrome. Mirizzi type |
syndrome - a stone wedged into the cystic duct and into the cervix
of the gallbladder causes compression of the common hepatic or
common bile ducts was diagnosed in 42 (75%) patients. Mirizzi
type Il syndrome was represented by a formed
cholecystcholedochal fistula in 14 (25%) patients. The final
diagnosis was confirmed intraoperative, with the final diagnostic
method being the 10C, the efficacy of which in our study was
100%. In Mirizzi type | syndrome, we performed laparoscopic
cholecystectomy. At the same time, there were significant
morphological changes in the tissues in the surgical intervention
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zone, but with good knowledge of the topographic and anatomical
variants of the structure of the formations in the hepatoduodenal
ligament zone and careful manipulation, laparoscopic
cholecystectomy was successful in 25 (67.5%) patients with
Mirizzi syndrome. In 3 (8.1%) patients after laparoscopic revision
of the subhepatic space, the performance of laparoscopic
cholecystectomy was considered risky without attempts to isolate
the bladder duct and the vesicle artery (dense infiltrate, extensive
adhesive process in the area of the Kalo triangle). These patients
underwent a conversion to minilaparotomic cholecystectomy. In 9
(24.3%) cases of the formed cholecystcholedochal fistula (type 11
Mirizzi syndrome), minilaparotomic cholecystectomy with
intraoperative cholangiography and sanitation of choledoch with
antiseptic solutions was performed.

Surgery was completed by the plasticity of choledochus on T-
shaped drainage in the presence of a defect of not more than 1/3
of the circumference of the common bile duct (4 cases). In 5 cases
of detection of a defect of choledoch more than on 1/3 of a circle,
conversion on a laparotomy by expansion minilaparotomic
wounds was made. In 2 cases, the
choledochoduodenoanastomosis was applied by Yurash-
Vinogradov and 3 patients made hepaticojejunostomy on the
switched off loop of the small intestine according by Roux. It
should be noted that when evaluating the long-term results of the
performed surgical interventions, the best results were obtained in
patients who underwent hepatitis intolerance with an anastomosis
according by Roux.

In patients who underwent laparoscopic and minilaparotomic
cholecystectomy, there were no postoperative complications. In
case of performing an operative intervention from laparotomy
access, 2 patients had suppuration of the operative wound and in
3 patients had postoperative pneumonia. There were no lethal
outcomes. Further development of algorithms of diagnostic and
therapeutic measures in the detection of Mirizzi syndrome will
avoid a large number of injuries of the biliary tract and other vital
anatomical structures, reduce the frequency of conversions with
complicated forms of cholecystitis, and eliminate complications
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associated with disorders of the choleretic. A promising area of
further research is the widespread introduction of fully
laparoscopic techniques for the treatment of this pathology.
Conclusions. In the presence of an inflammatory infiltrate and
the impossibility of laparoscopic surgery, a conversion to
minilaparotomic cholecystectomy is necessary. If suspicion of
Mirizzi syndrome 1l type cholecystectomy is recommended to
start from minilaparotomic access. In the case of a defect of
choledoch more than 1/3 of the circumference, it is recommended
to switch to laparotomy by dilating the minilaparotomic wound
and preference should be given to cholecystectomy with drainage
of choledochus or hepatitis-like anastomosis according by Roux.
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Abstract: the study was based on the treatment results of 217
patients with mechanical jaundice of benign genesis complicated
by purulent cholangitis. In 53 patients with cholemic
endotoxicosis  after  preliminary  minimally  invasive
decompression of the bile ducts various methods of treatment
were used. In 17 patients (group 1), traditional treatment
including infusion and antibiotic therapy was used; in 18 patients
(group II) plasmapheresis was used in combination with indirect
electrochemical oxygenation (IECO) of plasma with sodium
hypochlorite; and in 18 (group I11) with additional ozonation of
plasma (PA with IECO + Ozone) and subsequent reinfusion of
detoxified plasma. Comparative evaluation of the laboratory
parameters dynamics in the process of treatment in groups 2 and
3 did not reveal any significant differences. Hyperleukocytosis
before operative treatment is noted in both groups. However,
after surgical treatment in group 1 patients, the leukocytosis
parameters are normalized only at the time of discharge, which
indicates more pronounced purulent intoxication. At the same
time, in patients of groups 2 and 3 there was a more rapid
decrease and normalization of leukocytosis on the 5th
postoperative day. The developed differential surgical tactic with
the implementation of minimally invasive decompression and the
use of plasmapheresis allows to stop the phenomenon of
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endotoxicosis, cholestasis and liver dysfunction and thereby
improve the results of treatment.

Keywords: purulent cholangitis, endogenous intoxication,
plasmapheresis, indirect electrochemical detoxification of
plasma.

Introduction. Purulent cholangitis is one of the most frequent
and severe complications of benign and malignant diseases of the
biliary tract. Acute purulent cholangitis and biliary sepsis are
different manifestations of the infectious and inflammatory
process that occurs locally and systemically [1,4,10,21].
Cholangitis and biliary sepsis are manifested as a complex of
organic and functional, general and local pathological changes in
the body as a result of the development of the infectious process
in the bile ducts and occur when their passability is disturbed and
observed in 17-83% of patients with choledocholithiasis, stenosis
of the Fater papilla, Mirizzi syndrome [2, 6, 10, 15, 24].
Cholangitis is detected in more than 80% [1, 5, 9, 22] of patients
with posttraumatic strictures of bile ducts, and cicatricial stenosis
of the biliodigestive anastomoses. The inflammatory process in
the bile ducts is characterized not only by the local purulent-
destructive process, but also by systemic disorders that quickly
lead to severe endogenous intoxication and severe organ
dysfunction. This condition is most often considered as a
cholangitis, the severity of morphological and clinical
manifestations of which is very diverse [3,7,11-14,18,20]. It is
believed that without surgical intervention, acute purulent
cholangitis leads to death in 100% of cases. Postoperative
mortality according to different authors, varies considerably and
amounts to 13-60% [3,6,8,16,19]. In the surgical treatment of
cholangitis, significant advances have been made related to the
introduction of modern minimally invasive interventions, but
there are a number of unresolved problems. One of them is
cholemic endotoxicosis, accompanied by an increase in the level
of metabolites in the blood plasma (bilirubin, urea, creatinine,
residual nitrogen, transaminases, oligopeptides with an average
molecular weight, etc.) [2, 13, 17]. Postoperative mortality varies

widely, ranging from 8 to 27% [3, 8, 14, 23].
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Based on the fact that the main cause of mortality is
endotoxemia, the question naturally arises about the
detoxification therapy. Plasmapheresis is the most studied method
of adjuvant therapy. With convincing evidence of the
effectiveness of plasmapheresis in purulent cholangitis, further
research is needed to increase its effectiveness by reducing the
volume of plasma replacement and the possibility of reinfusion to
patients with purified plasma.

Purpose of the study. Improvement of the surgical treatment
results of patients with acute cholangitis by differentiated
application of minimally invasive methods of preliminary
decompression of bile ducts and improved method of
detoxification - plasmapheresis.

Materials and methods. The study was conducted on the basis
of the Samarkand State Medical Institute clinic. The research is
based on treatment results of 217 patients with hyperbilirubinemia,
acute cholangitis, biliary sepsis and severe biliary sepsis. The
majority of patients were women - 136, men were 81. The average
age of the patients was 65,3 + 8,7 years. Diagnosis of acute
cholangitis and biliary sepsis is based on the history, clinical picture
(the Sharko triad, Reynolds pentada) and laboratory examination
which allows to calculate the degree of organ failure according to
SOFA score (Sepsis organ failure assessment) and the severity of the
systemic inflammatory reaction according to the SIRS criteria
(Systemic inflammatory response syndrome).

The most common cause of cholangitis and biliary sepsis is
choledocholithiasis (65.9%), acute destructive cholecystitis (6.9%),
rupture of echinococcal cysts in holedoch (6.0%), stricture of the
terminal section of choledochus (6.0%), stricture of the larger
duodenal papilla - 5,5% stricture of biliodigestive anastomosis and
Mirizzy syndrome, respectively, 5.1% and 5.0%. All the patients
with acute cholangitis and biliary sepsis underwent surgical
treatment. The tactics of surgical treatment of patients with acute
cholangitis complicated by biliary sepsis were strictly differentiated.
At the same time, a three-stage method of decompression,
plasmapheresis and sanation of the bile ducts were predominantly
used. Decompression of the bile ducts allowed to delay the radical
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operation and perform it in a more favorable period. Indications for
EPST and PTCS were considered choledocholithiasis with
inflammatory stricture of the biliary tract or without it which caused
the development of acute cholangitis. In view of the initial severe
condition at the first stage of treatment the main goal of the
undertaken mini-invasive operation was the elimination of purulent
cholangitis by decompression and restoration of passage of bile into
the duodenum. According to the results, all the patients were
divided into four groups: Group A - patients with mechanical
jaundice without signs of inflammatory reaction (SIRS = 0) - 85
patients; Group B - patients with mechanical jaundice and mild
inflammatory reaction (SIRS single sign) (acute cholangitis) - 79
patients; Group C - patients with two or more signs of SIRS (biliary
sepsis) - 40 patients; Group D - patients with two or more signs of
SIRS and organ dysfunction SOFA>0 (severe biliary sepsis) - 13
patients. In 164 patients from A and B (85+79) groups
predominantly (in 160 patient’s cholecystectomy,
choledocholithotomy and external drainage of choledochus were
performed), the one-step operative intervention was done. 53
patients from C and D (40+13) groups were treated with
plasmapheresis (PA), after preliminary minimally invasive
decompression of the bile ducts. After improvement of the patients'
condition and normalization of the peripheral blood parameters,
operative treatment was performed. Among these patients three
subgroups were identified. In 17 patients (group 1), along with
preliminary decompression of the bile ducts, traditional treatment
including infusion and antibiotic therapy was used; in 18 patients
(group 1) plasmapheresis was used in combination with indirect
electrochemical oxygenation (IECO) of plasma with sodium
hypochlorite; and in 18 patients (group I11) IECO with additional
ozonation of plasma (IECO and Ozone) and subsequent reinfusion
of detoxified plasma. The criteria for detoxification of exfused
plasma which makes possible its reinfusion was determined by
Fedorovsky N.M. (2004). With the purpose of developing a
rehabilitation program for patients with cholangitis and evaluating
the appropriateness of using extracorporeal detoxification methods,
we set the goal to investigate the effect of plasmapheresis on the
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main biochemical and specific parameters of intoxication in patients
with severe endotoxicosis in cholangitis.

Results & Discussion. Comparative evaluation of the laboratory
parameters dynamics in the process of treatment in groups 2 and 3
did not reveal any significant differences. Hyperleukocytosis before
operative treatment is noted in both groups. However, after surgical
treatment in group 1 patients, the leukocytosis parameters are
normalized only at the time of discharge, which indicates more
pronounced purulent intoxication. At the same time, in patients of
groups 2 and 3 there was a more rapid decrease and normalization
of leukocytosis on the 5th postoperative day.

The initial increase of the leukocyte index of intoxication (LII),
acute increase in the day of the operation takes place in all the
study groups. In patients of Group 1 a significant decrease in this
indicator was observed by 46.9% at the time of discharge. On the
contrary, in patients of groups 2 and 3 there was a significant
decrease in this indicator on day 6 (64.1%) and complete
normalization at the time of discharge, which is associated with a
more effective treatment of endotoxicosis. Significant
hyperbilirubinemia was noted in all patients. The highest rates of
total and direct bilirubin followed by a slow decrease were found
in the group 1. In contrast, patients in groups 2 and 3 showed a
decrease in total bilirubin by 79.7% on the first and 85.4% on the
third day after the operation, which led to a more rapid
normalization of this indicator. A slow decrease in the level of
bilirubin in group 1, despite decompression of the biliary tract,
reflects the preservation of cholestasis and impaired hepatic cell
function. Preliminary decompression and plasmapheresis in
patients of groups 2 and 3 ensured rapid arrest (on day 3) of
cholestasis, endotoxicosis, and liver dysfunction. Patients in
group 1 had high rates of creatininemia on the first day after
surgery, which persisted for a long time, indicating liver failure in
patients with severe endotoxicosis and cholestasis, which was
aggravated by an operating trauma. In contrast, in patients in groups
2 and 3, creatinine chemistry remained within the normal range
throughout the postoperative period, preliminary decompression and
plasmapheresis contributed to the prevention of hepatic renal failure.
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The effectiveness of reducing the basic indices of endogenous
intoxication of Groups 2 and 3 is shown in Table 1.

Table 1. Indicators of the effectiveness of the main indices
of intoxication decrease

After 2 days after 2 days gfter
. - . ; PA with
Indicators |On admission|decompressio| PA with
IRCO and
n IECO Ozone

total g/rLotem, 77.3+0,3 76,5+0,2 74,5£0,5 | 74,6£0,45

urea, mmol/L| 16,3+0,8 14,1+0,6 7,24+0,3 7,1+0,3
creatinine, | 5 601 | 0,16£0,01 | 0.07£0.01 | 0,07+0,01
mmol/L
total bilirubin,
mmol/L
alanine
aminotransfer| 0,96+0,04 0.85+0,03 0,09+0,05 0,09+0,04
ase
aspartate
minotransfera| 1,5+0,05 1,3+0,06 0,2+0,08 0,19+0,09
se
molecules of
medium mass,| 0,85+0,09 0,73+0,08 0,40+0,05 0,39+0,04
cond. units
total
concentration
of albumin,
g/L
effective
albumin
concentration,
g/L
binding ability]
of albumin, 0,46+0,03 0,53+0,04 0,9+0,07 0.9+0,08
cond. units
leukocyte
index of 3,7+0,01 3,2+0,02 2,8+0,02 2,7+0,03
intoxication

218,2+16,4 | 197,4+9,8 39,3£2,7 38,1£2,5

38,714 37,9+1,1 36,3£2,0 36,4+2,1

18,3+0,5 19,7+0,6 35,2+0,5 35,1+£0,5

As it can be seen from the Table 1 the combination of PA
and IECO with additional plasma and ozone treatment more
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efficient in many ways, except that an additional effect by the
ozone reduced exposure time from 4-16 (average 8-12 h.) to 3-
4 hours. The reliability of the data was checked using t-criteria
Student P = 0.05 in relation to the initial indicators.
Comparative analysis of laboratory parameters established their
normalization in patients of the groups 2 and 3 on the 5th-6th
day, which corresponds to the optimal timing of the operation.
The greatest number of complications occurred in patients of
the 1st group (17.7%), in patients of the 2nd and 3rd groups -
9.7% and 8.1%, respectively. The most frequent of them -
suppuration of the postoperative wound, acute hepatic-renal
failure, cholemic bleeding and peritonitis.

There was a higher postoperative mortality in Group 1 (6.4%),
which was 2 times higher than in the 2nd and 3rd groups of patients
(3.2%). The main cause of death was acute hepatic-renal failure,
angiocholitis, and sepsis. In the 2 nd and 3 rd groups the severest
patients with purulent obstructive cholangitis died. Preliminary
decompression and sanation of the biliary tract with plasmapheresis
in these patients led to a reduction in lethal outcomes and duration
of hospitalization on average by 5-9 days. In patients with severe
endogenous intoxication, in the postoperative period the most severe
endotoxicosis and multiple organ failure were preserved in patients
of the 1st group. On the contrary, in patients of groups 2 and 3 the
best results of surgical treatment were noted due to the developed
medical diagnostic algorithm.

Thus, the differentiated treatment and diagnostic tactics for
acute cholangitis complicated by biliary sepsis using the 3-stage
method of decompression, plasmapheresis and sanation of the bile
ducts is the most rational for this category of patients which is
confirmed by a significant reduction in the number of
complications, a decrease in postoperative mortality, recovery.

Conclusions. The most severe degree of endogenous
intoxication was detected in patients who underwent operative
intervention without plasmapheresis sessions, which was
accompanied by high lethality (6.4%). Preliminary minimally
invasive decompression, a course of detoxification therapy
including plasmapheresis can reduce postoperative lethality by 4
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times, the number of complications - by 2 times, and accelerate
the clinical recovery of patients. The developed differential
surgical tactic with the implementation of minimally invasive
decompression and the use of plasmapheresis allows to decrease
the phenomenon of endotoxicosis, cholestasis and liver
dysfunction and thereby improve the results of treatment. The
proposed method of plasmapheresis is a highly effective method
of preoperative preparation of patients with severe degree of
cholemic endotoxicosis, which helps stabilize cytolytic activity
(lowering of alanine aminotransferase and  aspartate
aminotransferase) and cholestatic (lowering of bilirubin) process,
which improves protein-synthetic liver function, allows to
eliminate the main clinical manifestations in severe patients and
thereby significantly expand the indications to surgical treatment.
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