[MapoaHepreTMyeckme MbiCIM 1 pacyeTbl Npu B3rnsae Ha 6aHKHOTY

J.1.H. OukoB B.®. (HUY «M3N»)

Bo Bpems noesnku B KpacHosipck [1st YT€HUS JIEKLIUI B MECTHOM y4eOHOM KOMOUHATe
SHEPIreTHUKOB aBTOPY MOCYACTIMBHIIOCH NOCETUTh 3HaMeHUTYIO0 KpacHospckyro ['9C, koTopas
nornaia Ha oAHy u3 6aHkHOT banka Poccuu (puc.1).

Puc. 1. PeBepc gecatnpybnésoii 6aHKHOTbI

Ceifuac 9TOT «4epBOHEI, YBbI, TTOCTENEHHO BBIXOAUT U3 060poTal. ETo BBITECHSIOT MOHETHI TAKOTO
K€ JIOCTOMHCTBA, TaK KaK U3TOTOBJIEHHE ITUX OAHKHOT CTAHOBUTCS JOPOKE CaMOi OaHKHOTBHI.
Takast «k9KOHOMHKa» TIOCTETIEHHO TIOJ0MPAETCs U K MATHASCATHPYOIeBOi OyMaxkke. BuHOi ToMy 1
uHGAAIMS, U HeKoe cyeBepre. CunTaercst, YTo OAaHKOBCKasi CUCTEMa CTPaHbI I0JKHA 0a31MpOBaTHCS
Ha cemu OankHoTax. B CCCP Obutu B X0y pyOiIb, TpEIKa, MATEPKA, YIKE YIOMSHYTHIH HAaMH
YyepBOHEL], YeTBEPTHOMH (25 pyoueit), «montuHHUK» (50 py6ueii) u cotHs. B EBpone xonsar 5, 10, 20,
50, 100, 200 u 500 eBpo, a B CIIIA — 1, 2, 5, 10, 20, 50 u 100 nomnapos. [IpaBaa, 1Ba nonnapa
MO’KHO BCTPETUTh OYeHb peako. [louemy? HasbiBaroT pazHble npuunHbl. O1HA U3 HUX TaKas.
Taxcuctsl Hero-Mopka u gpyrux ropoos CIIIA ouens cyeBepHbIi Hapo. OHE CUHTAIOT, 4TO €CITH
B KQ4eCTBE MEPBBIX YaeBBIX (a2 OHU 00s3aTeIbHBI B AMEPUKE) 1adyT ABYXJ0UIAPOBYIO OyMaxKy, TO
pabounii neHb okaxkeTcst HeyaauHbIM. B coBpemennoit Poccun B xoay 50, 100, 200, 500, 1000, 2000
u 5000 py6neit, u 5 u 10 pyOneii «OymMakkoii» B 3TON «BETUKOJICTTHON ceMepKe» OKa3allncCh
muirHUMH. [TocTenenHo Bce 0aHKHOTBI U MOHETBI OKaXKYTCSl JIMIIHUMU B CBSA3H C Pa3BUTHEM
OE3HATMYHBIX PACUETOB U MOSBICHUEM KPUIITOBATIOT. ..

MunporexHuueckne coOOpyKeHHUsI — MOCThI H300pakeHbl U Ha €BPO. MOCTBI TaKKe MOXKHO YBUIETh
Ha POCCUMCKUX JBYX- U MATUTHICSUYHBIX Kymtopax. [[IIOTHHBI MHOTHX THMAPO3IEKTPOCTAHIINM 320, THO
BBITIOJIHSIIOT ¥ GyHKIIMH MOCTOB. Ecnu, Hanpumep, exats u3 Bonrorpaga B Bomkckuit hunmuan
MD3MU B ropone BomxckoMm, To Hy)kHO OyAeT mpoexath 1o rpedHto mnoTuHbl Bomxkckoi ['IC.

1B Cambpanope ¢ 1977 o 2004 roz 66i1a B X01y GaHKHOTA B 1 KOJIOH ¢ H300pakeHUEM MECTHOH apOo4HO-
rpaBuTaninoOHHON TUIOTHHBI [ DC.



Bomkckuii, Bomkekuid, Bommkckuid... TyT cpa3y BOZHUKAIOT accolMalMy ¢ KackagaoM Bomkckux
I'2C. [la n Boobue, o 'DC cranu BCmOMUHATH BCE Yallle U Yallle B CBS3U C MPOOJIeMON U3MEHEHHUS
kinumaTa. Ho He B oTpuLiaTesIbHOM, KaK paHblile, a M0JI0KUTENbHOM acnekre. '9C B oTinuue ot
TOC Ha opraHM4YecKOM TOIUIMBE HE BBHIOPACHIBAIOT B aTMOc(epy yriekucibli ra3. Haobopot —
Bopoxpanwmia ['DC mornomaroT yriaeKuciaoTy aTMocqepsl.

Ho BepHemcs kK TOMy, 4TO HAPUCOBAHO Ha OOOPOTHOM CTOPOHE eCATUPYOJIEBON KYHIOPHI.

Korna aBTop co cBonmu kosuieramu u3 KpacHosipcka nojabessxai Ha mamuie K miotude ['9C, To on
BBITAIIIII U3 CBOETO OYMa)KHUKA 3aTE€CaBIIYIOCS TaM JIECATKY M 3aCJIOHUJI €10 OTKPBIBAIOIIUNCS BUT
AJIEKTPOCTAHIIMIO. 3aTeM 0aHKHOTA IMOCTENEHHO OIMyCKaJlaCh, OTKPBIBAsi MPEKPACHYIO TAHOPAMY
IJIOTUHBL. .. ABTOp noBUAaN Ha CBETE MHOTO BPE3aBIIMXCS B MAMSTh apPXUTEKTYPHBIX U

MHKeHepHbIX yyzec. Kpacrospcekas I'DC — ogH0 U3 HEX?,

Mp1 3aexanM IouTH Ha rpe6eHL IIJIOTUHBI — HAa CMOTPOBYIO INUIOIIAJIKY, MUHY eme oJHO
YHUKAJIBHOC THAPOTECXHUYICCKOC COOPYIKCHUEC — CYyJOIIOABECMHUK.

W BOT TyT-TO Ha CMOTPOBOM IUIONIA/IKE BOSHHUK BOIIPOC, BEPHEE, 1eNIast JUCKYCCHSI O TOM, a JUIs
4ero, COOCTBEHHO, Ha peke CTposT MIoTUHBI? 3a cueT yero ['DC BrIpabaThIBACT JIEKTPOIHEPIUIO?
Bormpoc BIosiHe 3aKOHHBIH, €CJTH y9ecTh TOT (akt, uTo 10 90% CTOMMOCTH BCEH THAPOCTAHIINN —
3TO CTOMMOCTH COOPY KEHUS CaMO IIOTHHEI. [1roc moOouHbIe HeMasble pacXo/ibl, CB3aHHBIE C
pacuuCTKON OYYyIIEro JIoXKa BOAOXPaHMIMILA, IEPEHOCOM IIOCETIKOB U LIEIBIX TOPOAOB Ha «CyX0e
MECTO», H3BSITHEM H3 000POTa CEIbCKOXO3HUCTBEHHBIX 3€Mellb, HAPYIICHUEM MUTPAIIH PHIOHI,
CTPOHTENECTBOM CY/I0MOIbEMHHUKOB, IILTI030B U IIpoUee, U podee’. ABTOp B CBOM JIETCKHE 1
IOHOIIIECKHUE T'OJIbl CMOTPEN B KHHOTEATpax Mepe]] MoKa3oM (puiIbMOB KHHOXPOHHKY, T MOIIIHBIC
caMOCBaJIbl cOpachIBajl OCTOHHBIC TETPAdIPhl U KaMHU B pyciio Enuces (cM. anurpad u puc. 2).

2 To nopore Ha I'DC Mbl 3aexanu B 1oM-My3eil ucaTens Bukropa Actadbea ¢ IPEKPACHO COXPAHUBIIEHCS CelbCKOM
ycans060ii Bropoit monoBuHB XIX Beka. Toxe BreyaTisioniee 3penumie!

A BrIe3xkas u3 Kpacnosipcka mbl Buznenu Kpacrosipckyro TOLI Hen3BeCTHO, KaKyto 110 CYETY — HEPBYIO, BTOPYIO MIIN
TpeThio. Bece oHM 10 crx 1op paboTaloT Ha yTJIe, MOCKINasi FOPOJL IEeTIoM». YTOIbHOM siBisiercst 1 KpacHosipckast
I'POC. XKutenu ropoja u kpas CETYIOT Ha TO, YTO K HUM JI0 CUX TIOp HE MOJIBe/IeH ra3 mno maructpanu. B KpacHospck
MOJBO3ST CKIKEHHBIN a3 B IUCTepHaX. MockBa «1pojasiuBaeT» ra3 B EBpory u B Kuraii, 061emss1, yBbI, CBOE
HaceneHue. OHa Hajexa: TpeboBaHMA MO AeKapOOHU3AINN SHEPTETHKH 3aCTAaBUT OTKA3aThCS OT YITIS U IepeiiTu Ha
IIPUPOJHBIIL ra3.

311ech B 9KOHOMHKY aKTHBHO BMEIIMBAETCS MOJIUTHKA. ABTOP B 1995 romy BO3mII CTy/ICHTOB Ha MPAaKTUKY B ['epMaHuio.
Mei nocetunu oy ADC, ogny TOLI, cxxuraroniyio ra3z BMecTe ¢ MycopoM, u oany yrojisHyto TOC (I'POC B Hameit
tepmutonoruu). Tak BoT ata TOC B ronone Manreiime (GKM) cxxurana yrons mo tiene 100 nomtapos CILIA 3a ToHHY
X 13 ABCTpainy 1 yroib 1o nexe 300 nomapoB 3a ToHHY U3 cocennHero Pypa. CTaHImIO 00s13aM CKUTaTh JOpOTon
YTOJIb, YTOOBI MOJ/IEPKATh MECTHBIE IAXThl. A aBCTPAIMHCKHHA Yroyb J00BIBAJICS OTKPBITHIM criocobom. HMcropus
MOBTOpSIETCS M B BUJIE Tpareauy, u B Buze papca: OnHo BpeMs YKpauHa 3aKynaja yrojib He y CBOUX JOHEIKHX IIaXT U
He B Poccun, a B... FOAP u CIIIA.

% BosHuk 1 Apyroii BIOJIHE 3aKOHOMEDHBIH BOIIPOC, CBA3aHHBIN GOJIBIIIE C TIOJUTHKOMN, @ HE C SHEPTETHKON U
HPKOHOMHKOH. A Kak Takas kpymHas [ 9C, cTpouBIIasics Ha HapoAHbIE ACHBI'H Kak BcecorozHast KOMCOMOIBCKas
CTpOIiKa, OKa3ajach B 4acTHBIX pykax!? TyT oTBeuaroT mpuMepHO Tak — B 9acTHBIX pykax ['OC skcmmyaTupyercs
HamHoro myunie. Ho kpynHas aBapus Ha CasHo-Illymenckoit 'DC, 3acTaBisieT yCOMHUTBCS B 9TOM yTBepKAeHUH. Ecin
roBoputh He 0 'DC, a ChIpbeBbIX O0TaTCTBAaX CTPAHBI, TO BCIIOMHHASTCS Takas medaabHas mrytka: «KomcomMombiier
«OTKanm» He(Th Y HAPOJa, 3aTEM CHIIOBUKH «OTXKaIW» HEPTh y KOMCOMOJIBIIEB, a TeEPh KOMCOMOJIBIIBI Yepe3 CY b
MBITAIOTCA «OTKATh» y TOTO K€ HapoJla KOMIICHCAIIMIO 32 «OTXKATYI0» CHJIOBUKaMHU HE(PTH!».



Puc. 2. [lokopenue Enunces

HoBoctu co crpoutenncTBa KpymnHeiieit B mupe o teM BpemenaM ['9C ObLIN BO BCEX ra3erax,
JIWIACH U3 KAXKIOr0 paJiMONpPUEMHUKA U TeJIEBU30pa (M3 KaXI0T0 «yTIOTa» B COBPEMEHHOM
tepMmuHOJIorHK). [Toka3pIBamy, HaIpUMep, Kak JFOJU ¢ PAJI0CThIO TIEPEE3IKAOT U3 CTAPBIX YACTHBIX
JIOMOB, PacIOJIOKEHHBIX B MeCTaxX Oy/yIlero 3aTOIIEHUs, B «IIPEKPACHbBIE» MATUITAKKU-XPYIIEBKU
— B IOMa-4€JIOBEMHUKH, KaK celyac IPUHATO TOBOPUTH B CBSI3U C PEHOBALIUEH.

HeGomnbmoe JIMPUYCCKOC OTCTYIIJICHUC.

®oTo Ha pHC. 2 3acTaBIIET BCIIOMHHUTH CIIeHY U3 Ibeckl BukTopa Po3oBa «B monckax pagoctny». EE
SKpaHu3alus ¢ npekpacHou urpoit monogoro Onera TaGakoBa Ha3biBaeTcs « LLlyMHBIN AeHBY.

«/lenouxa. Mama, dens NeWCTBUTEIBHO ceYac MMEET MHOTO JIOMIOJIHUTEIILHON paboThl, HO HaM
HAJI0 KYIIUTh U TO, M IPYTO€, ¥ TPEThE... MHE caMO# ero ’kailb, HO 9TO BPEMEHHO — KOT/1a MBI
3aBEJIEM BCE...

Tans (Jlenouke). Thl HUKOT/IA HE 3aBeJEIIb BCE.

Jlenouka. Ilouemy 3107

Tans. Iloromy 4to TBI — IIpopBal!»

[Ipu nepexprITHH pPEK TaKKe HEPEKO 00pa3yroTCsl MPOPBbI, KOTOPbIE MPUXOAUTCS 3a/1€IbIBATh B
crieritHOM mopsizke. «Ctapeiii My, Tpo3HBIN Myx» Katepunbl M3maiinoBoit n3 mosectu JleckoBa
«Jlenn Makb6et MIIeHCKOTO ye31a» Ha TpeX OCTaBWII €€ OJHY — yeXaJsl JIMKBUIUPOBATh IPOPBY Ha
MEJIBHUYHOM IUIOTHHE. MBI 3HaeM, 4eM 3TO KOHYHJIOCK. ..



Ho nronm Ha pucyHKe 2 HEe «3aTBHIKAIOT MIPOPBY» — OHU MOKOPsIOT Errcei! X0oTs MBICIB 0 «TIpOpBe»
3/1€Ch TOXKE BO3HUKAET. [ BOT moyemy.

CoBpeMeHHOE 001IeCTBO — 00IIECTBO MOTPEOICHUS IPEACTABIISET U3 ce0sl HEKYI0 OTPOMHYIO
IPOPBY MUPOBOTO MaciiTaba. MHOTHE AyMaromue JIF01 MOHUMAIOT, YTO MBI HJIEM K KaTacTpode u
HHYETO He MOXeM ¢ co0oi moaenats. CHitbl TPUpO/ Ikl WM 00’KECTBEHHBIE CHIIBI (KTO KaK IS ce0s
CUMTAET) BMEIIAIKCH B 3TOT MPOLECC — NOAKHHYJIM HAaM MaHJIEMHUIO, IIEPETPEB IUTAHETHI BCIEACTBUE
napHUKOBOTO 3¢ dekra, 6e3ynepKHYI0 TOHKY BOOPYKECHHH, OalaHCHPYIOILYIO Ha TPaHe TOTAIbHOU
BOWHBI HA YHUUTOXXECHUE M ITPOYNE «KA3HHU ETUIETCKUE» B HANEKIIE, YTO YETIOBEUYECTBO HAKOHEI[-TO
OJyMaeTcCsl ¥ IIEPECTaHET, K IPUMEPY, OLICHUBATh YCIEeX TOW WIIM MHOW CTPAHBI 10 MIOKA3aTEeNIo
pocrta BBII. Paznoro poga «caMMHTBDy, IpU3BaHHBIE 3aTOPMO3HTH 3TH HEKENIATEIbHbIE IPOIIECCHI,
MOYKHO yIOI00UTh PUTYAILHBIM TaHIIaM, MoJIeOHAM, KaKMMH JIPEBHUE U HE OYCHB JIPEBHUE JIFOIU
IBITAJIMCH U MIBITAIOTCS BBI3BATH JJOXK/Ib MM HA000POT MPEKPATHTH MPOJIUBHBIC TOMK/IH.

Ho BEPHEMCH K HAIICMY YaCTHOMY BOIIPOCY O TOM, AJId 9Y€TO Ha PEKE CTPOAT IJIOTUHY JJI I'9C.

[Tonapnstoiee OONBIUIMHCTBO JIOCH, THOJEH ¢ BHICIIUM TEXHUYECKUM U 1aXKe C TUAPOTEXHUUECKIM
00pa3oBaHMEM Ha 3TOT BOIPOC JIal0T IPUMEPHO Takoi oTBeT. [1n0THHA Ha peke CTpOUTCs 1Sl TOTO,
YTOOBI CO37aTh HAIMOP BOJBI epe TypOUHOM. 3a CYET 3TOr0 HAIOpa poTOp TypOUHBI BpalllaeTcs U
nepeJacT MEXaHUYECKYIO SHEPIUIO BPAIIEHUS AIEKTPOreHEPAaTOpy, KOTOPHIN U BhIpabaThIBaeT
AJIEKTpUYeCcKuil TOK. Tak Wi nHaue KJIFOUEBBIMU CJIOBAM B OTBETE OyayT CJIOBA «HAIOP BOJABI.
[IpoBepbTe cebs, untatens! Kak Bbl JMYHO OTBETUTE HA ATOT BONPOC? 3anUIIUTE CBOM OTBET HA
JUCTOYEK U TOJIBKO I10CJIE ITOI0 YUTAWTE CTAThIO JajbllIE.

Ho nronu He Cpa3y OTBCYAIOT Ha 3TOT BOIIPOC, YYBCTBY B HEM Hekull mojBox. Ho mocie
MMOBTOPHBIX HpOCL6 OTBCYAKOT MPUMEPHO TAK, KaK OIMMCAHO BbINIC, BHICKA3bIBAd IIPU 3TOM HEKOC
YAUBJICHUEC — KTO, MOJI, HC 3HACT OTBECTA Ha TaKOHN «IETCKHI» BOIIPOC.

Ho mnotuna — 310 Cyry60 nacCuBHOE COOPYKEHHE U OHO HUKAK HE MOXKET «CO3/1aBaTh HAIIOP».
Hamop Boibl MOXET co3/1aTh TOJIBKO HACOC, KOTOPBI moTpedisieT sHepruto. [noTrHa ke HuKaKon
SHEepruu He norpedinser. 'mapoarperar, paboTarouuii B TaHIeMe C MJIOTUHOM, MOXKET CO3aBaTh
HaIop M KavaTh BOAY CHU3Y BBEpX. Tak paboTalOT THIpOaKKyMYyJIUPYIOIIKE JIEKTPOCTAHLIUH,
MOTIEPEMEHHO TO BbIpadaThIBasl, TO MOTPEOIISI 3eKTposHepruto. Ceifuac, KCTaTH, B TPEHE
SHEeprocOepereHNs] HEKOTOPbIE 10Ma TO OTPEOJISIOT, TO BEIPadaTHIBAIOT AIEKTPOIHEPrHio. B Takux
JIOMax, HallpuMep, COKUTAIOT T'a3 JUIsl OTOIUIEHUS JI0Ma U 3a0/JHO BBIPa0aTHIBAIOT JIEKTPOIHEPTHIO
(exoe momodue muau-TIL] ¢ ycranoBkoit OCR — ¢ oprannueckium nukioM PeHKUHA), H3TUIIKH
KOTOPOH 1ojatorcs B ceTh. [IosSBUIIOCH Jaske Takoe MOHATHE — MPOChloMep: (GU3NYECKOe JHIIO,
KOTOPOE HE TOJIBKO MOTPEOIIAET SIEKTPUIECTBO UIIH TEIUIO (KOHChIOMEP), HO U BBIAAET SHEPTHUIO B
cetb. Hexoropsie yctanoBkr ORC B kauecTBe OpraHn4eckoro pabodero Teia U TeIIOHOCUTEIS
UMEIOT STHJIOBBIN cIIUPT. Y Bac B KOTTEIKE 3aCTOJIbE, 3aKOHYMIIOCH CIIUPTHOE, & TOCTU TPEOYIOT
«TpoJoKeHus OaHKeTa». BbI cryckaerech B MoBal, JeNaeTe NPOAYBKY KOTIY, ... OaHKeT
IIPOJOJKAETCS.

IIpaBuUIBHBIN OTBET HA MOCTaBIEHHBIN Bonpoc o iotuHe I'DC takoB. [noTuHa coopyxaercs s
TOT0, YTOOBI... CHU3UTh CPEJIHIOI0 CKOPOCTh TEYEHUS BOJbI B PeKe. 3a CUET 3TOr0 YMEHbBIIAIOTCS



TIOTEpH Ha TPEHHE BOJbI O JJHO PEKH U 0 eé Gepera, Ha 0Opa3oBaHUe BUXPE B CaMOM MOTOKE BOJBI.
DTH-TO TUKBUIUPOBAHHBIC TUIOTHHOW MOTEPU IHEPTHH U IPEOOPa3yIOTCs B THIpOArperare
(ruapoTypOHHA TUTFOC STICKTPOTCHEPATOP) B AICKTPOIHEPruto. CpeIHssi CKOPOCTh BOJBI B pEKe
PE3KO MajgaeT u3-3a TOro, YTO CEYCHUE Pyciia CYIIECTBEHHO YBEIMUMBACTCS TIOCIIE CTPOUTEIBCTBA
IIJIOTUHBI U 3aI10JIHCHUA BOIIOﬁ BOOOXpAaHUJIMIIA. KCTaTI/I, YMCHBIINTDL IMOTCPU HA TPCHUC U
MOJTyYUTh TEM CaMBIM 3JIEKTPOIHEPTUIO MOKHO M 0€3 CTPOUTENIbCTBA IUIOTUHBL, U 00 3TOM Oyer
paccka3aHo HUXKeE.

MHOrux TakoB OTBET CHJIBHO YAUBIISAET. HeKOTOpble CUMTAIOT, UTO HAJl HUMH MPOCTO
noauryyuBaroT. HekoTopble nmojararot, 4To Bbl B IIKOJIE WM BY3€ IJI0X0 BBIYUMIH (PU3HUKY. DTO
0TYACTHU CIYYMUIIOCh U HAa cMOTpoBoi mtomanke Kpacunospekoit I'9C. ABTopy npunuioch
HApHUCOBaTh Ha JIUCTKE OyMaru MpUMEpPHO TaKyI0 KapTUHKY (pUC.2) U 1aTh CIEAYIONINE TOSCHEHNUS.
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Puc. 3. Kpyrosopot Boabl B npupoae n C

Bopa 3a cuet sneprun ConHua ucnapsieTcs ¢ HOBEPXHOCTH 3€MIIM U B BUJE JTOXK/ISI U CHETra
BBHITNA/IAET B JI0JIMHAX, HA BO3BBIIIEHHOCTSX M B FOpax, a 3aTeM 110 peKaM cTekaeT BHU3°. UacTb BOJIbI
IIpocauyMBaeTCs B 3eMJIIO U Yepe3 KIIIOUM MOoMaJaeT B peku u o3epa. [lorom Boja cHOBa ucnapsercs
U noHUMaeTcst HaBepx. [10/100HbIe KapTHHKH (pUC. 3) MOYKHO YBHUJIETH B MIKOJILHBIX yUYSOHHKAX
«EcrecTBO3HaHNE» C TIOSICHEHUEM, UTO 3TO «KPYTrOBOPOT BOABI B pupoe». [lorenunanbHas

4 Cunraercs, 4T0 MOKHO GECKOHEUHO CMOTPETh Ha TPH BELIW: TOPSIIUHA OrOHb, OETYILYIO BOAY M Ha TO, Kak paboTaer
JpyTOii 4enmoBek. Jla, MPUSATHO CTOSITH Ha MOCTY, IEPEKUHYTOM Yepe3 peKy, U JII000BAThCS 3aMBICIIOBATBIMHU KPyTraMH,
KOTOpBIE BBIIENBIBAET OeryIas Boja. Ha TOpHBIX pekax 3TH KpyTH IPEBPaIIaioTCs B ITyMHbBIE OpBI3KYIIHe BUXpU. B
MOYTH CTOSYMX BOAAX 3aNpy. ¥ BOJOXPAHMINII TAKUX KPYTOB HE YBUIUIIG: BOJIA OEPEKET CBOIO SHEPTHIO, UTOOBI
otaath e€ MenpHuUIEe nian Typoune I'OC. TemmomMaccoOOMEHIIMKY Cpa3y BCIIOMHHAIOT O JIAMHHAPHOM H TypOyJIEHTHOM
TCUSHHUH XKHIKOCTEH, Ta30B U... CAMOM KU3HH.

> MHOTO BOJIbI «3aCTPEBAET» B rOPax B BUJE JIEAHUKOB. MI3MEHEHHE KIIMMATa, CBA3AHHOE C IAPHUKOBBIM d()(PEKTOM,
KOTOPBII YIIOMHHAETCS B 3TOH CTAaThe, MOXKET NPUBECTH K aKTUBHOMY TasTHHIO JIETHUKOB.



SHEPTrUs MOTHATON HaBEepX BOJBI TOYTH BCS TPATUTCS HA e€ TPEHHE O THO PeKu 1 00 e€ Oepera.
Ecnu 6 He OBLIO TpeHHMsI, TO BOJIAa Pa3rOHsIIACh ObI 10 HEMMOBEPHO BBICOKHX CKOPOCTEH, CHOCS BCE
Ha CBOEM ITyTH. A TaK U3-3a TPEHHS O PYCIO CKOPOCTh BOJBI B YCThE PEKH OKa3bIBACTCS BIIOJHE
HOpManbHas’,

Ha peke nmoctpounu mioTuHy. YTo B Helf M3MEHMIIOCH TIOCTIE BBIX0/1a Ha CTAOMIIbHBIN PEXUM —
nocJie 3anojiHeHus BogoxpaHminma? Pacxo1 Boibl mocie 3anoaHeH s BOJOXPAHUIIUINA BHIIIET Ha
«JIOTUIOTUHHBINY ypoBeHb! CKOPOCTh BOJIBI B YCThE MOYTH HE U3MeHUIach. Ho cymniecTtBeHHO
YMEHBIIUIIACH CPEAHSISI CKOPOCTh BOJBI B PEKE U, CIE0OBATEIBHO, IOTEPU Ha TPEHHUE BOJIBI O PYCIIO.
Bort aTu-T0 HecayuuBImMecs motepu U codupaet TypouHa ['DC, mpeodpa3ys uX B JIEKTPOIHEPTHUIO!
Omna, moBTOpsiEM, MOXKET 3TO JieJaTh U 0e3 IUIOTHHBI, O 4YeM OYyJeT CKa3aHO HIKE.

OTuero 3aBUCHUT NIOTEPS HATIOPa BOJBI OT TPEHUS B OTKPBITON peKe WM 3aKpbIToi TpyOe? B
OCHOBHOM OT CKOPOCTH BOJIbI M OT IIEPOXOBATOCTH ITOBEPXHOCTU COIPUKOCHOBEHMS BOJBI C JTHOM
PEeKU WM ¢ BHyTpeHHel cTeHkoi TpyOsl. Kyna nepexonsat atu norepu? OHM YT HA HATPEB BOJIBI
¥ TPyOBI (IUCCUTIAIMSI [IEHHON MEXaHUYEeCKOW YHEPTHH IIEPBOTO POJIa — IMepexo/1 e€ B MeHee
LIEHHYIO SHEPTUIO BTOPOTO POJia, B TEIUIOTY)!

dopMyIbl, 0 KOTOPHIM MOKHO PACCUMTATh MMOTEpro Harmopa Ah u mepemna gaBiaeHust Ap B mpsaMoi
TpyOe KPYIIIoro cedeHus’, TOBOIBLHO IPOCTHI — cM. puc. 4. B ¢opmynax Takue nepemenssie: | (371b)
— JuiiHa TpyOsI, d — e€ ruamerp, V — CKOPOCTh JKUAKOCTH WITH ra3a, § — yCKOpeHHe CBOOOTHOTO
NaJCHUs U p — TNIOTHOCTH JKUJIKOCTH WK Tra3za. K moTepe Hamopa 3a cueT TpeHUs Hy»KHO eé
n00aBUThH 3HAYCHHE Mepernaia BEICOT Ha KOHIIAaX TpyOsl. [ TaBHas CIOKHOCTB 3/1eCh B pacyere
Kod(duUIIMeHTa TPEHUS Afriction, KOTOPBIM B OCHOBHOM 3aBHCHUT OT JBYX 0€3pa3MepHBIX BEIHUUH — OT
yrcna PeitHonbaca Re 1 OTHOCUTENBHOI 1IEpOX0BAaTOCTH BHYTPEHHEH MOBEPXHOCTH TPYOBI A
(oTHOIIIEHUE CPEAHEH BBICOTHI MMIEPOXOBATOCTEH K TUAMETPY TPYOBI).
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|
A= Mrjetion (A - Re): d 2_g

Ap = Ah-g-p

Puc. 4. ®opmysl U1t pacyeTa NOTEpU AaBICHUS B TpyOe

Ecnu yurarens oTKpoeT cailT o aapecy http://twt.mpei.ac.ru/MCS/Worksheets/Hydro/La-De-Re.xmcd,
TO OH IOMNAJIeT Ha aBTOPCKUM M(PPpOoBOIl TBOMHUK Tak Ha3bIBaeMoH J1oskku Hukypanze — Ha

® Ecth Gecruotunnbie Murn-1"2C B BUjie HEMOABMKHOIM GapXH C BOJSHBIM KOJIECOM U 3JIEKTPOTEHEPATOPOM,
BBIPa0aTHIBAIOIIMM HJICKTPOIHEPTHIO 33 CYET KHHETHYECKOH sHeprun npoTekatoniet Boasl. Ho Bkiax Takux ['OC B
MHPOBOI OaaHC AMEKTPOIHEPIETUKH HUIUTOXKHO MaJl.

7 Korza-to naBHo B rasere «I1ouck», B €€ IEPBOANPEILCKOM HOMEDPE MOSBUIIACK CTAThS O TOM, YTO TPYOBI HE KPYIJIOro,
a KBaIpaTHOTO CE€YEHUS MMEIOT MEHBIIIee THAPABINIECKOE CONpOoTHBIeHNE. Ha mepekauky mo KBaJpaTHBIM TpyOaM
TAKOTO e KOJIWYECTBA )KUIKOCTH MIIH ra3a TpeOyeTcsi HAMHOTO MeHbIIe YHepruu. Bee 651 HIUero (mepBoe anpens ecTh
TIepBOE ampest), HO Yepe3 HEeKOTOPOe BPeMsI B PEJAKIIUIO Ta3eThl IPHUIILIO MMUCHMO OT OZHOTO TPYOOIPOKATHOTO 3aBO/IA
C IPOCh0Oii 1aTh KOOPAWHATHI YUCHBIX, KAKUe MIPOBEJN TOAOOHbIE NCCIIEI0BaHH. 3aBO/I, MOJI, TOTOB Ha4YaTh
MIPOM3BOJICTBO TAKHUX «IHEprocoOeperaronmx» Tpyo. Kcratu, TpyObl ¢ mOYTH KBapaTHBIM CEYEHHUEM ITHUPOKO
HCIIONB3YIOTCS B CTPOUTENBCTBE B KAUECTBE HECYIINX KOHCTPYKIMNA. 13 Takux TpyO MBI CTpoHM 3a00pHI HA Jadax.



CEMENCTBO KPUBBIX, HATTOMUHAIOITUX JIOXKKH (CTOJIOBBIN HAOOP JI0KEK) U OTOOPAKAIOIINX
3aBUCHUMOCTh KO PUIIMEHTA TPEHHSI OT uncia PeliHONIbIca 1 OTHOCUTEBHON IIePOXOBATOCTH (PUC.
5). MeHnsis ucxo/HbIe JaHHbIC (3HaYeHus Re u A) u Haxkumas Ha kHonKy Recalculate, moxxHo
MOJTyYUTh HOBBIH OTBET — 3HaUYCHUE KOAPPUIIMEHTA TPeHHUS, GUTYPUPYIOILINI B IIEPBOIT popmyie Ha
puc. 3.

XapakTepHbIil U3SAUIHBINA U3rH0 KPUBBIX Ha PUC. S CBA3aH € TEM, YTO IpH pocTte uncia PeitHombaca
MEHSIETCS PEeXKUM TEUEHUS KUIKOCTH OT JIJAMUHAPHOTO (Te IEPOXOBATOCTh MMOYTH HE BIMSET Ha
TpeHue) A0 TypOyIEHTHOTO, MUHYS IIEPEXOIHBINH, HeCTAOMIbHBIN pexkuM. Tpu JlaMuHApHOM
Te4eHUU 0e3 BUXpEel CJIOM JKUIKOCTH UJIH rasa MepeMenatoTcs napauieabHo JpyT pyry, a 'y
BHYTpPEHHEH MOBEPXHOCTH 00pa3yeTcsl HeKasi CMa3bIBaroIlas MJICHKa, HUBWIMPYIOIAsl BPEAHOE
neiicTBue mepoxoBarocteil. [103ToMy-To mIepoXoBaTOCTh MOBEPXHOCTH MOYTH HE BIUSAET HA

K03 UIIMEHT TPEHHS B 3TOM pexume TeueHus. Yucno (kputepuii) PeitHonbaca, HAMOMHUM, — 3TO
MIPOU3BEICHUE AUaMeTpa TPYObl Ha CPETHIOO 110 CEYEHUIO CKOPOCTh JKUIKOCTH UJIU Ta3a, AeJIEHHOEe
HA TaK Ha3bIBAEMYIO KHHEMAaTUYECKYIO BI3KOCTh KHUAKOCTH WK ra3za. Kunemaruueckas BA3KOCTb —
3TO 00bIYHAA («IMHAMUYECKAs)) BA3KOCTD, AeNICHHAs Ha MJIOTHOCTD KUAKOCTH WM rasa.



( (@ http://twt.mpei.ac.ru/MCS/Worksheets/Hydro/La-De-Re.xmcd

Evaluation of the resistance coefficient of friction A as function of Re and relative roughness A
OueHka KoathdruMeHTa conpoTUBeHUA TpeHnss A oT Re M OTHOCUTENLHOW LWepoxoBaTtocTu A

(Nikuradse Plot rpacduk Hukypaasze >>>)

A= Re = T
‘0'03 ‘ ‘ Recalculate ‘

Origin Plot >>>

log(Re) = 3.519

= 0.06481 CnnaiH-uHTEPNONAUMA TOMEK rpaduka
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Puc. 5. [Tu¢ppoBoit HHTEpHET-IBONHUK «J105kkH Hukypanze»

B cpene Mathcad pabota ¢ 3aBucMMOCTBIO, TOKa3aHHOW HA puUC. 5, aBTOMaTu3upoBaHa. Eciu
cnenath u3 pabouero Mathcad-noxyment ceruiky (Reference) mo anpecy
http://twt.mpei.ac.ru/GDHB/La-De-Re-Formulas.xmcdz, To ¢pyHKIms Afriction(A, R€) craner
JOCTYITHA JIJIsl PACYETOB 10 Hel, CTaHeT BCTPOCHHOMU, BUJIMMOM, KaK TOBOPSIT MTPOTPAMMHUCTHI.

[TepBast popmysa Ha puc. 4 MOKa3bIBAET, YTO KOIPPHUIIMEHT TPEHUS BOIBI O CTEHKY TPYObI 3aBUCUT
OT CKOpOCTH B KBajpare. Ho 3To He coBceM Tak, €ClIi y4ecTh, UTO CKOPOCTh (PUTYPUPYET U B YHUCIIE
PeitHonb/Cca, M B 3aBUCUMOCTSIX, TTOKa3aHHBIX Ha pPHC. 5. beccmopHo IUIb TO, YTO ¢ POCTOM



CKOPOCTH pacTyT NOTepH Ha TpeHue. Eciiu mocTpouTh Ha peke MI0THHY, TO, TIOBTOPSEM, CEUEHUE
pycia peKd pacIliupuTcs, CKOPOCTh YIAAET, a IMKBUAUPOBAHHAS TAKMM 00pa3oM 4acTh MOTEPh Ha
TPEHME MTPEBPATUTCS B JIEKTPOIHEPTHUIO.

Ho anexTposnepruio u3 peku MOKHO MOJTYUUTh, HE YMEHbBIIAasi CKOPOCTh BOJIbI,  CHUXKAs
IIEPOXOBATOCTh IMMOBEPXHOCTH, 110 KOTOPO# TeueT Boja. Ha 3ToM nmpunIume padboTaroT MHOTHE
muuu ['OC.

Bnonb pycia ropHO# peKu Wi pydbsi IPOKIIAABIBAIOT TPYOY (BOJOBOJ) | ITyCKAKOT MO HEll 4acTh
BOJIbI, KOTOpasi OyeT OexaTh He 10 HEPOBHOMY M KAMEHUCTOMY JIHY PEKH («OEKHT peuka 1o
necouky, Gepera kpyThie»®), a 110 ragkoii Tpy6e. IloTepu Ha TpeHue pe3ko ymagyT (cM. puc. 5),
YeM «HE MPEMHHET BOCIIOIB30BaThCA» TUAPOTYPOUHA, YCTAHOBJIEHHAS HAa HIDKHEM KOHIIE TPYObI
(BomoBoaa). Ha puc. 3 motok Bojbl Ha peke 6e3 ['DC n300pakeH BOTHUCTOM TMHUEH, KOTOpas B
YCThE IJIABHO 3aKaHYMBACTCS y MOPsi. ECJIM 3TOT MOTOK MOMECTUTH B TIAJKYIO TYOy, TO OH OyAeT
OTPOMHBIM (POHTAHOM OUTH Ha HIDKHEM KOHIIe TpyObl. Takue «(OHTaHbD», KCTATH, MOXKXHO BUJIETh Y
HIOKHETO Obe(a IUIOTHHBI, KOTJa BOY W3 BOJOXPAHMIIUIIA COPACKIBAI0 MUHYIO THAPOArpEerarhl.
30T (POHTAH, MOKHO CKA3aTh, 3aTHIKAIOT THIPOTYPOUHON KAICYIBHOTO TUTIA MITH HHOTO.

becrinorunneie ['OC B HacTosIIee BpeMs MTOIY4arOT OOJIBIIOE PACIPOCTPAaHEHHE B MAJIOM,
pacnpezeneHHoi sHepreTuke. [L1oTHHA ¢ BOAOXpaHUIIHILEM — 3TO HE TOJIBKO TIOBOJIBHO JIOPOTOit
(cM BBIIIIE), HO ¥ IOBOJIBHO OMACHBIM 00BEKT HA TEPPUTOPUSIX, TI€ CIyUalOTCs 3eMIICTPICEHUS WK
OpYAYIOT TEPPOPHUCTHI.

JIBe 3aKII0YNTEIBHBIE PEMAPKH.
Asrop Buzen B llIBeliniapun MHTEpECHOE MUHU-TUAPOCOOPYKEHHUE.

OnexkTpo3Heprus, BeipadbateiBaeMas ' 9C, MOXKeET UCIOIb30BATHCS B HACOCE, M0/IAIOIEM BO/Y B
JIOMa, pacroyiokeHHble HaMHOro Bhile I'9C u Baanu ot pexku. Tak BOT Ha 01HOH U3 dpepm
[IIBeliniapuu Bojia HEMOCPEACTBEHHO, O€3 3JIEKTPUUECTBA IPUBOJUT B IBH)KEHUE MOPILIHEBOM HACOC,
KayaroUIuil BOJy Ha BEICOKOTOpHOE nactouiie. B 3ToMm Hacoce cripsiTaHbl iBa MOPILIHS Pa3HOTO
JMaMeTpa, COeAMHEHHbIE PhIUaroM ¢ TOYKOM onopsl. Cpa3y BCHOMUHAETCS aHTUYHBIN
«TUAPOTEXHUK», KOTOPHIN HE TOJIBKO OTKPBLI 3aKOH ApXMME/Ia, HO M BBICKA3aJICA O TOUKE OIMOPHI,
KOTOpAas. ..

Ecnu MBI XOTUM HEMHOTO OCTYAMTH Yaid B YaIIKe, Mbl €70 OMEIINBaeM JIoxKeuKkoil. Ho 3TuM Mbl
n00aBysieM B Uail MEXaHUYECKYIO SHEPTHI0, KOTOpask MEPEXOIUT B TEILIOBYIO. Temmneparypa dast mo
ujee J0JHKHA MOBBICUTCA, HO OHA MoHMkaeTcs. [ToueMy? A moToMy, 4TO MBI Uepe3 BUXPHU Ha
MOBEPXHOCTH Yasi U 4epe3 YBEIMUEHUE CKOPOCTHU Yasi y BHYTPEHHEN MOBEPXHOCTH YallIKU
YIIy4IlIaeM TETJI000MEH ¢ OKPYXKAIoIIe cpeioi, 4To MPUBOAUT K OoJiee OBICTPOMY OCTHIBAHHIO Yasl.
Cpasy BCIOMHMHAETCSI. .. TOMEOIATUsl — COMHUTEIbHOE HAMPABJIEHUE B MEIULIUHE C €€ JeBU30M
«JIeunm nmogo6HOE MO100HBIM!». ECIH ke CIUIITKOM ropssuuil 4ail HAIUTh B OJIFOJIEYKO U MTOAYTh HA
Hero (BcmoMHUM KapTuHy KycTtoauesa «Haenutue B MBITHIIAX») TO 3TO OyJET yxKe HE
TOMEOIIaTHsI, a aJUTONIATUS — TPAAUIIMOHHBIE METOIBI JICUeHUsT OOJIBHOTO.

8 Hayano HapoaHO# MECHH; N3HAYANLHO COJIAIKO-KA3aLKO, HO HO3kKe OIaTHOM.



