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BBEAEHMUE

BosHukawwas B npoiecce X031 HCTBeHHOR DesATENbHOCTH YeIoBeKa norpes-
HOCTE B TpECHBIX BOOAX, PECYPChi KOTOPBIX BeChbMa OTpaHH4YeHb!, BbI3bIBACT He-
06X0N¥MOCTb MX PalMOHAJIBHOIO UCMONb30BaHuA. OOHUM H3 myTelf paunoHanb-
HOI'O HUCIIOJIb30BaHUSA MOBEPXHOCTHBIX TPeCHBIX BOI, ABJAETCA CO3aHUE UCKYC-
CTBEHHBIX BOJOEMOB C BOZOHANOPHBLIMHU COOPYXEHHAMYU, YTO NO3BOIAET aKKY-
MYJHpOBaTh CTOK BOIBI K PeryiMpoBaTh €ro NoTpeblieHHe B COOTBETCTBHH C
HY>XOAM¥ HapoOOgHOTO X03sHCTBA.

ITono6Heie UCKYCCTBEHHBIE BOMOEMB] MOJIYYWIH HAa3BaHNe BOMOXPAHUIUIL,
miGo npynoB. IlocnenHue OTAMYAIOTCA JIHUIL pa3sMepaMi; YCIOBHO IPUHATO,
uTo 1<2 NpYyHaM OTHOCIATCS MeJIKOBOOHbIE BOLOXPAHUNIHIUA WIoAnko He Goee
1 kM4,

BonpumHcTBO BOOOXPaHWIMIL paclojiaraerci Mo JONHHAM peK, Hacnenmys
HEKOTOpbIe HX 4epThl. ITH BOHNOXpAHWIMIIA HA3bIBAIOTCA MOMUHHBIMM. ITpuimio-
THHHbIE 30HbI X UMeEIOT Gonbloe cXOLCTBO ¢ o3epaMu. Eme Gmke 1o cBoemMy
MOPGONIOrHYECKOMY CTPOEHHIO U PEXHUMY K 03€paM — BOOOXPaHWIHLIA, 3aHHU-
Malle Oo3epHbie KOTIOBHHBI, TAK Ha3bIBaeMble O3epHbIe BONOXPAHHIMILA, a
TaKKe BbIKOMAaHHEIEe NPYIBL.

Pexkum BomoxpaHWiIHiL, GOpMHUpYIOLMNCA MoL BO3NEACTBHEM pEYHOro
CTOKa M YCHOBUH DKCIUTyaTaUHH aKKYMYJIHMpYeMBIX BOM, BeCbMa cBoeoOpa3eH.
Ero oCHOBHbIE YepThl CTABAT BONOXPAHWIMILA KAK BONHEIA 00BEKT B Ipome-
XYTOYHOE NONoXKEeHHE MEXIY BONOTOKAaMHU ¥ BOJOeMaMu (peKaMM M 03epaMu) .
BaxHeliliee oTnHUMe BOOOXPAaHUITHMIL OT eCTECTBEHHBIX BONOEMOB M BOXOTOKOB
COCTOHT B TOM, YTO HX PEXHM B 3HAYHUTENBHOK Mepe KOHTPOIHpYeTCs 4eioBe-
KOM.

B oTnuude OT 03ep BOOOXpaHWIIHILA HMeIOT Gosiee aKTHBHBIA BomooOMmeH,
BonblKi pasmax koneGaHuit ypoBHA BoObl, YTo ofycrnoBnuBaer Ooabulyio U3-
MEHUYMBOCTh XAPAKTEPHCTHK Bormoema (IUIOLIay BOXHOW MOBepxHOCTH, 0OBbe
Ma ¥ IyGUHEL BOIIBI) . 3TO B CBOIO OYepedb HaKJIalbiBaeT OTIEYaTOK Ha TeMIle-
PaTYpHBIH peXXHM, XMMUYECKHH COCTAaB H MYTHOCTH BOOBI, a TaKxXe GHooruyec-
KUe ¥ OpyTue NpoLecchl, NIPpoTeKAoNMe KaK B BOOHBIX Maccax, TaKk U B Gepero-
BOH 30HE BOOOXpaHUTALLIA.

YBenuueHue KayeCTBA NeHCTBYIOLMX BONOXPaHMIHIN, a TAKKE NIOBBILLEHHE
TpeGoBaHUit K OXpaHe NpPHPOOHON Cpenbl U pPAaUMOHAIBHOMY HCIOJIB30BAHHUIO
BOOHBIX PECYpPCOB BBI3bIBACT HeOOXOMMMOCTE PH NPOEKTHPOBAHUH Pa3NUYHBIX
COOpPYXKeHHIT yueTa BO3OeHCTBHSA, OKA3bIBaeMOT0 BOLOXPAHWIHILEM HA NPUPOL-
HblE YCJIOBHA paltOHOB CTPOUTENLCTBA, B HemeHblllel CTeleHH MOIJIEXAT yueTy
TaK)Xe M BO3OedcTBuA, 0coGeHHO HebnaronpusaTHele, KOTOPBIE MOTYT OKa3biBaTh
NPOEKTHpYeMble OOBEKThI Ha pPeXHM BOLOXPAaHHIMILA B NpoUECCe HX CTPOH-
TEIIBCTBA M AKCIUTYaTAIHH.

BosHukaoune NP 3TOM IpaKTHYeCKHe 3adayyl N0 OLlEHKE pexumMa BOLOO-
XpaHUTIHUIIA, ONpEeAeNdIIero YCHOBHA, a TalkKe HaNeXHOCTh 3IKCILIyaTalHu
MPOEKTHPYEMOTO COOPYXXKEHUs, PEelUAIOTCH Ha OCHOBE  HMHMKEHepHO-THApOMe-
TEOPOJIOTHYECKUX H3bICKaHui. B oTnuyme OT IMPHPONHBIX BOOHBIX OOBEKTOB
BOOOXpAaHWIMIIE KaK MCKYCCTBEHHO CO3HaHHbIi BoDoem oOnapaer pABoM
CBO!ACTB TEXHOI'eHHOrO XapakTepa, OOGYCIOBJIHBAIOHNMX OCOOEHIIOCTH COCTaBa
U METOOUKH paboT, BBIIONHAEMBIX NpH HH)KEeHepHO-THIPOMETEOPOJIOrHYECKHX
HM3bICKAHHAX.



OcoGeHHOCTh H3YUEHHA peXuMa 3THX BOOHBIX 0GbeMOB onpenmensercs
ApeXne BCEro TEM, YTO GONBLIUIKHCTBO BONOXPAHMUNUUL B HALUel crpaHe, npexue
BCET0 KpYIHBIX, He NPOLUIO €lle CTANMIO NPHCNOCOGNIeHHS K OKpyKatomrel
npuponno#t o6cranoBKe. B cBA3H ¢ 3TMM HaGmonaoTes ocobas Hey CTOHYHBOCTS,
Gonblas aKTUBHOCTB U pa3HooGpasue Mporeccos B CaMOM BONOXPaHUIIHIIE U Ha
IpHOpPeXHBIX TEPPUTOPUAX B 30HE BIMAHUA BONOXpaHuIumia. Iipu srom Gonmb-
Las IPOTHAKECHHOCTD BOJOXPaHWIHIL ¥ HeoluHAKOBBIA MOATIOp Yp OBHe#H 110 AuHe
BoloeMa CHOCOOCTBYIOT HEOIHOPOOHOCTH OOHOBpPEMEHHO pPa3BUBAIONMXCA B
HEM IIPOLECCOB.

CrenyeT OTMETHThL TaKXKe, UTO 3KCIUTyaTauys KPYIHBIX BONOXPAHWIINLL HO-
CHUT, KaK MpaBUIIO, KOMIDIEKCHBIA XapaKTep, YTO 06yCIOBIEHO OHOBP eMEHHbIM
y4yacTieMm B Helt pAna oTpaciielf HApONHOIO X03ANKCTBA, TAKUX, KaK TMOPO3Hepre-

THKa, BOOHLIN TPAHCNOPT, MPPHTalysA, pLIGHOE X03AHUCTBO H Ap. MHTepechl 3THX
OTpacieil B UCNONB30BaHNH BONOXPAHMIINIL HE TONBLKO He COBNAJAIOT, HO M He-
peIKO NMpOTHBOpeuHBLI. Bee 3T0 Haxomur OTpaXeHue B peXXMMe BOOOXPaHHIIU-
I1a, H3YdYeHHe KOTOPOTro, N0 CPaBHEHMIO C eCTECTBEHHEIMH BoLoeMamu, TeM Go-
nee YCTaHOBJEHHE PACUETHBIX XapaKTepUCTHK, TpencTaBiser coboit BeckMa
CITOXHYIO 3amauy.

Tpouecchbl ¥ sBIIeHUs, NPOTEKAIOLME KAaK B CAMHUX BONOXPAaHWIIHIAX, TAK
U B 30HE MX BIUSHUA, TAJIeKO He BCErna MOTyT pacLieHUBaThCA KaK MOJIOKUTENb-
HBble; YacTO OOHO3HayHas OlLlEHKA UX 3aTpynHeHa. Hebnmaronpuarthoe Bo3meiCT-
BHE BONOXpAHWIMIL NpOSBJsAercd, HaMpUMep, B 3aWjleHHH 4aull BOLOXPaHUIIK-
ma, NepepafoTke Geperos U oGpa3’oBaHM aKKYMYJIATHBHBIX dopM, nomromie-
HHH ¥ 34COJIOHEHHH INPUIIETAIOHMX 3eMelb, 'UBeTeHun”’ BoIbl ¥ Ip. Bce 3To 3a-
TpYLHSAET CTPOHTENBCTBO M SKCINYaTalyio coopyxenu#, pacronaraeMbeix Ha
HpuGpeKHBIX TEepPHUTOPMAX M Ha CAMMX BONOXPaHUIMINAX, BHIHYXKOAET Hepen-
KO OCYIIECTBNIATD CHELHATIbHbIC [OPOIOCTOAILME 3aLMTHBIE MEpONpUATHS.

Meroouka MpoM3BONACTBAa HAaONMIOLeHMHl IpH U3Yy4YEHUH TUOPOMETEOPOIIO-
THYECKOrO peKHMa BomoxpaHunuuy ycraHossieHa I'ockomrunpomerom CCCP n
usnoxeHa B “HacTaBneHHAX TUOPOMETEOPOIIOTUYECKHM CTaHUMAM M IIoCTaM™,
BoIN. 7,4. 1 "T'mopomoruueckue HaGmooeHUs Ha 03epax U BONOXPaHHUIHMILAX’’
(J1., Tunpomereousnar, 1974).

lockomrugpomerom CCCP  nepnoguuecKd H3HAIOTCH  MeETOIMYCCKUE
YKa3aHUs, 4 TAKXKE pEKOMEHIauuu ¥ NOCcOGHS 10 BONPOCEM H3YUEHHUsL peXkHMa BO-
pnoxpanwmum, Ilocranosneanem Cosera MuHuctpoB CCCP ot 10 okTtaGps
1957 r. N2 1195 onpenesieHo, YTO BCe MUHUCTEPCTBa H BELOMCTBA, BHINOJHAI-
ume paGoThl B OGNACTH T'MOPONOIMHM M METEOPOJIOIMH HE3aBUCHMO OT HMX ileNny
¥ Ha3HaUeHUA MOIDKHBI CiIeJOBATh METOLHUECKUM YKA32HUSM I10 MX [IPOU3BOACT-
BY, ycraHaBmuBaemeix ['ockomrugpomerom CCCP.

BoiteKaronme U3 3TOro NOCTAHOBJICHUA TpeOOoBaHus, a TAX)Ke OCYLECTBIse-
mast Foccrpoem CCCP enuHas TexHMYecKasl NONUMTUKA B KAIMTaNbHOM CTpOU-
TENBCTBE O0A3BIBAET BHINONHATE MHKeHepHO-THAPOMETEOPOIIOIHYeCKHE H3bICKa-
HUA Ha BOOOXPAaHWIHIUAX JUIA leiell CTPOHTENbCTBA HA OCHOBE eNUHOM MeTOmM-
yeckolt Ga3pl. ExuHCTBEHHBIM METOOMYECKHM EOKYMEHTOM, HeHCTBYIONMM B
MHXEHEPHO-THAPOMETEOPOJIOTHYECKUX U3bICKAaHUAX Ha MpaBax CTPOHMTENBHBIX
HopM, saBnserca Hacrasnexue I'ockomrugpomera CCCP, onpenensiouee meTo-
IUKY TpoBeseHUs HaOmioNeHHH ¥ OTOENMBHBIX U3MEpeHuil IPY H3YUCHHH PekUMa
pomoxpauunuul ¥ o3ep. ONHAKO cOCTaBEHHOE UIA CeTH THOPOMETe0POIIOrHyec-
Kux cTanuuit u noctoB ['ockomrumpomera CCCP, uMeronmx Lenbio IIUTENbHOE
H3yyeHUE peXKMa, OHO He B IOTHOH Mepe OTpaxaeT 0Co6eHHOCTH NPOU3BOLCTBA
THIOPOJIOTHYECKHX paboT MpHU MHIXKEHEPHBIX U3BICKAHWAX, OCYILECTBIISIEMBIX B
TeYeHUE BeChbMd OI'PAHUYEHHOI'O BPEMEHHU.,

CocTaB MHXKeHEpHO-THIPOMETCOPOJIOIMUECKUX H3bICKAHUH, BBHINOIHAEMbIX
TP CTPOUTENECTBE OGLEKTOB HapOIHOTO X03gicTBa Ha Oeperax BONOXpaHUIIM-
A b0 Ha aKBATOPKH, 3aBUCUT OT Ha3HaueHUsA OGbEKTA, a TAKXe OT XapaKTepa
BJIMSIHUS BOOOXPAaHWIHIIA HA CTPOUTEINILCTBO U YCJIOBHAX SKCIUIYATAIHH COOpY-
MeHUA, ITOT COCTAB OfpeNensercs s pa3lMYHBIX BUIOB CTPOMTEILCTBA COOT-
BETCTBYIOILMMHY NOKYMEHTAMH:

UHCTpY KUMA [t TOPOLCKOTO 1 MOCeNKoBoro cTpouTtenktctda (CH211-62);
WncTpyKuua i npomsinuieHHoro crpourenscrea (CH 225-79);
HucTpyKuusa o nusefiHoro crpourenscrsa (CH 234-62).
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Hapsiny ¢ HUMH HeACTBYIOT BeJOMCTBEHHBIE HOPMATUBHbIe XOKYMEHTHI,
YCTaHABNMBAIOLLME COCTAB MH)KeHEPHBIX M3BICKaHWA IS ApPYTHX BUNOB CTPOM-
TENLCTBA.

Pa3nnyue B COCTAB & HHDKEHEPHO-THAPOMETEOPONIOTHUECKUX HILICKaHuM, BEI-
TIOJTHAEMBIX IJIS TOTO WK MHOTO BHIA CTPOUTENBCTBA COOPYKEHUH, MOXHO BU-
IeTh U3 CNeAyIoLMX NPHMEPOB.

Tlpu pasMellieHuH 0OBEKTOB HPOMBILUTICHHOTO, IPAXEAHCKOTO, CEBCKO-
XO3AUCTBEHHOYO M OPYTHMX BUOOB CTPOMTENLCTBA Ha Geperax BONOXpaHUNMIIL
B Npoecce HHXEeHEepHO-THIPOMETEOPOIOTHYECKUX H3BICKAHUY pelliaeTcs 3amada
OLIEHKY MHXEHEPHO-THOPOJIOTHYECKHX YCIOBUH 3KCIUIyaTalMM 3TUX OGHeKTOoB,
a npy HeoGXOIMMOCTH — HH)KeHepHOH 3auMTHl HX OT HeGNAarompuATHBIX BO3-
nelictpuit BomHoro 06BeKTa. B coCTaB HHXEHEPHO-THOPOMETEOPONIOTHYECKUX

H3bICKaHUH MOTYT OBITh BKTIOUCHBI: HABMOMEHHA 32 YPOBHAMM BOIBI U JIEAOBBI-
MH SBJICHUAMM, BOJIHEHHEM, TEUCHHUAMHU, INepepaboTKo# GeperoB M OUHAMHUKOMN
npnﬁﬁemﬂux H2HOCOB.

pY pelleHHH 3amav, CBA3aHHBIX ¢ BOMNOCHAGXXEHHMEM HJIM BBINYCKOM CTOY-
HBIX BOI B BONOXPAHWIIHIIE, AOIOHUTEILHO MOTYT IPOBOIMTECS HaGmooeHus 3a
XHMHYECKHM COCTABOM M CaHMTApHBIM COCTOSHHEM BOObI, MYTHOCTHIO K TeMIle-
paTypoit BOLbl, pa3BUTHEM BOOHOH pacTUTENIBHOCTH,

IOnst coopyXeHHs 06BHEKTOB JIMHEHHOrO CTPOUTENCTBA, Iep eCCKAIOLMX BO-
oeM, OOMOMHATENBHO K 3allave UX WHXeHepHoit 3aumTel B mpubpexHoit 3oHe
PeIalOTCA BOAPOCH M3ydeHHusA penpeda fHAa K ero u3MeHeHus B OTKDBLITOM YacTu
BOOOEMa B TeueHUe CPOKa CnykObl coopyxeHHH.

CoCTaB MHXEHEepHO-THAPOMETEOPOJIOrMYeCKHX HM3bICKaHHII Ha BONOXpaHu-
JIMILAX 3aBMCHT TaKXKe M OT COCTOSHHA W3IYYeHHOCTH BonHoro o6bekra. [Ipu
IOOCTATOUHOM ero M3yueHHOCTM NaHHble HalNIONEHHH Ha THOAPOMETEOpOnoTMYec-
Koit craHuuM (mocry) moryT OblTh NepeHeceHbl Ha YYacTOK CTPOMTYENIBCTBA C
0053aTeNnbHEIM YYeTOM pelpe3eHTATHBHOCTH MO KaXIOMY 3JIEMEHTY Ppexuma.

Ilpu xopoTkom pane HabmoneHut Ha Gmikaiiilem nyHkTe FockoMrugpome-
T1a CCCP nu6o HemocTaTOuHOM ero pefipe3eHTaTMBHOCTH Ha YYacTKe CTPOHTENbCT-
Ba HaMedaeTcs NpoOBelcHHEe KOMIUIEKCa HaGmioneHHH B cocTaBe, NO3BONKIOLIEM
OCBETUTh HHIKEHEPHO-TUIPOTIOTHYECKHE YCIIOBUA K3Y4aeMOTo yyacTka. PacueTHbie
XapaKTEepPUCTHKH pexXUMa BOOOXPAHMIMIIA YCTaHABIMBAIOTCA B 3TOM Clyuae IO
CBA3H pe3yNbTaTOB KPaTKOBpEMEHHBIX HabnmopeHUH ¢ MHOTOETHUMU HaGmone-
HUAMM Ha CTAHUUHK (JIOCTY) — aHanmore.

Ipu onpenenedyy cocraBa MHXKEHEPHO-THAPOMETEOPOJIOTHYECKMX H3bICKa-
HUH CllelyeT MMeTh B BHOY, YTO OTBET Ha pAJ BONPOCOB, CBA3AHHBIX, HANpHMEP,
C OpOTHO30M MepepaGoTkH Geperop, BOOJNBGEPEroBoro nepemMellleHUsA HaHOCOB,
Te4eHHH, CAHUTAPHOTO COCTOAHMA BOMOEMA, MOXKeT GBITh MONYUEH TOJILKO Ha OC-
HOBe HaTYpHBIX HaGmoneHu#t Ha M3yuaeMOM Y4acTKe.

Ilpu npou3BoOACTBE U3BICKAaHUU 0coGoe 3HaUeHUe IIPHUOAETCS IOMCKY H aHamH-
3y yXe HMEIOLMXCA MaTepHalIoB (B IIEPBYIO ouepenb MaTepuanos I'ockoMruapo-
Mera) M f071eBbIM 3KCIpecc-MeTONaM H3YYeHUA MMOPOMeTeopoioTHyeckoii obcra-
HOBKH. OOHOM M3 BaXHeHIUUX 3aday M[OJIEBBIX M3BICKAHMN SABNAETCH IOJYYCHHE
HCXOOHBIX HAHHRIX VIS IMIMPUKO-TEOpETHYECKUX pacyeroB. Bonellioe 3HayeHue
HMEET ollpeneyiCHHe ONTUMATIBHON CTelleHu NeTanbHOCTH U l'[pOH.OII)KP[TeIleOC'ﬂ{
MOJIEBbIX H3bICKATEIIBCKHX paGOT Onsg OCBEeUuIeHNSA HCOOHOPOIHOCTHA B IIPOCTPAHCT-
Be ¥ M3MEHUMBOCTH BO BpeMeEHH T’HAPOMeTEOPONIOTHUECKUX YCIIOBHH,

HekoTopele rugpoMereoponiornieckue HablIIOOEeHHs DOJXHB! NMPOBOONUTHCA
HeNMpephIBHO WM 3IMM30MHUYecKH (B pa3fvyHble CE30HBI MIIM MpH Pa3sUyHBIX pe-
KMMax pabGoThl I'MOpPOY3NOB) B TedeHWe pAna NET, MOITOMY ux CTpeMATCs Opra-
Hu3oBaTe 3abnarospemento. [lo maTepuaam NepBOro roja MOXHO IpenBapu-
TeNBHO YCTAHABIIUBATh HPMYMHHEBIE CBA3M MEXOY PasUUYHBIMU ABJICHUAMH, YTOY-
HA ¥ DOMNOJNHAS BbIABJIEHHBIE 3aKOHOMCPHOCTH B NOCHenyIOUMe rofel. B utore
NOABJIIAECTCA BO3MOXHOCTh OLESHHTE Kak CYMMAapHO¢ BOBLleﬁCTBHe pa3HPllleIX
MpOLEecCcOoB 3a pacueTHeIN MepHON, TaK U MX BIMAHHE B 3KCTPEMATBHLIX COCTOSA-
HHSIX Ha [IPOEKTUPYEMOe COOpYXKeHHKe.

YacToTa M NPOOOJDKUTENBHOCTE HabmoneHuil B paifoHe M3bICKaHui 3a oTOeNb-
HbIMU ITEMEHTAMH TMOPOMETEOPONIOrHYECKOTO PeXXHMa BOOOXPaHUIMILL CBA3aHbI
co cnenuruKOH pelllaeMbIX NPAKTHYECKUX 3a1ay ¥ 3aBUCAT OT penpe3eHTaTUB-
HOCTH JaHHBIX Gixalimx HaGIogaTensHBIX MYHKTOB I'ockomrunpomera CCCP.
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PekoMeHIAMY KacaloTcd MeTONOB M3YueHHWsd H OHEHKH Ha pPaBHUHHBIX
BONOXPAaHWIHIIAX CNENYIOUMX THIPOMETeOpONOTrHYECKHX HIPOLIECCOB ¥ SIBICHHM:
YPOBHA, TeMIepaTypel ¥ XMMHYECKOI'0 COCTaBa BOMOKI, BOJTHEHHUS, TCUEHHH, eo-
BLIX SABJEHAN, NBHXECHUSA H OTVIOXEHHA HAHOCOB, a TAKXKe BINAHUA BONOXpaHH-
I Ha nobepexse, YTO MposBAgercAd B pasmbuiBe GeperoB, H3MeHEHHH MHUKpO-
KIHMara ¥ T.IL OTOenbHO pacCMOTpeHRl reolesHueckye M aspodoTochemMouHbie
METONBbI, TAK KAK OHM NPHMEHAIOTCH IpH H3YYeHHH PasNKuHBIX CTODOH MpUpOL-
HO# 06CTaHOB KU Ha BOJOXPaHMIIHINAX .

PexoMeHpaimn paccuuTaHbl Ha MHXKEHEPHO-TEXHHYECKMH IIEPCOHA, BHIMOJ-
HAIOUMA MOJIeBbI¢ B KaMepalibHble paboThl, COCTARNAIOLMA PHOPOMETEOPOTIOTH-
4eCKOe 000CHOBAHME 1A IPOEKTOB CTPOUTENIECTBA HA CYLUECTBYIOLUMX paBHUR-
HBIX BOOOXpAHWIHIUAX M 3HAKOMELH C HOpMAaTHBHON M ApyToll cripaBouHOM JHTE-
paTypoit B ZaHHQM 061acTH 3HAHMIA,

PexoMeHIaun OTYaCTH MOTYT GBITH MCHOJIE30BaHEL TaiOKe MPH H3LICKAHMAX
Ha paBHUHHBIX PeKax ¥ 0COOEHHO Ha 03epax.

Pexomenpaiumu mnomrorobneHs! I[THUMUC (xagoumats!  reorp. Hayk
J1.B.VIkoHHuKOB - BBefeHne m. 10.1-10.14, npu. 3_ BBe-
OeHMe; KaHI.TexH. Hayk A.® Kpamsuxos — sBseliecHue; umxeHepw! B.ILIIuuy-
rud — m. 10.15, T A.Pommuesa — . 1.1) npwu yuactuu: JIaGopaTopun a3poMeTo-
pnoB MunucrepctBa reonorun CCCP (kaup. reorp. Hayk O.C.3y6eHKo — mm.
12.1-12.29); Cu6HUMI (xanpupars! reorp. Hayk JL.H.KackeBuu — pasp.
2, nn. 4.5, 8.4, 8.8-8.13, 10.B.Tutopa — nn. 1.2—-1.4, 1.C.CepreenkoB — 1. 2.7,
uHXK, AIl.Xa6unos — n. 8.4, pasn. 9, nn. 11.3-11.6) ; TopskoBCKOH IrHpoMe-
Teoponoruyeckoit o6cepparopun Bepxue-Bomkckoro ympapnenns 'KC (kaup.
TexH. HayKk B.M.KonkyTtkun — 1. 1.5, pasp. 5.6) ; ['opbkoBCKOro HHXEHEPHO-
CTPOMTENIBHOTO HHCTHTYTa (KaHO. TexH, Hayxk O.A.Moazxyxux — mr. 11.1, 11.2,
11.7, 11.9, mpun. 2); Huacruryta 3emHo#t kopbl CHOHpCKOTO OTHeNeHMS
AH CCCP (xaug. reon.-musep. Hayk I M.Ilynaesckuit — nn. 4.1-4.4,9.9, 11.8;
uwx. [ U.OpunnankoB — mn. 8.1 — 8.3, 8.5 — 8.8); JleHMHIpagcKoOro rocy-
JapCTBEHHOro yHUBepcHTeTa (XaHm. reorp. hayk. 10 I llapuxos — mm. 12.30 —
12.42 npun. 1) ; MoCKOBCKOro rocynapcTBCHHOrO yHHBepcHTeTa (KaHI. reorp.
Hayk K. K.Qpenviuteiin — pasn. 7); Upxyrtckolt runpoMereoposiornyeckoi o6-
cepatopuy Mpkyrckoro ympasnenus [KC (umx. H.H. flurep — pasp. 3).

Hayysoe pemakTHpOBaHHe HACTOSIIMX PexoMeHmauuiy BBHITIONIHEHO
J1.B.VIKOHHHKOBBIM.



1. METEOPOJIOT'UMECKHE HABJIOAEHHA

1.1. Co3manne BOZOXpaHWIHIIA MPHUBOOUT K YBEIHYEHHIO IUIOLIANY BOIHOTO
3epkana, o6beMa BONHOM Macchl M M3MeHeHuIo IMyOMH. Ousnyeckue cBOHCTBA
BOIHOK MOBEPXHOCTH 3HAUMTENIBHO OTJIIHYAIOTCA OT CBORCTB MOBECPXHOCTH CYILUH,
4yTo obycnoBnuBaeT (GPopMHpOBaHHUe B palioHe BONOXpaHWIMILA ocoBoro Mereopo-
JIOTHYECKOTO pexuMa. )

Iyist pa3paboTKH MPOEKTOB CTPOMTENLCTBA B PAOHAX BOLOXpPAaHHIHIL 06bIY-
HO HCHONB3yercsd MeTeopojiorHyeckasd HHQopMalus, rojyyaemas MeTeoporo-
FMYECKHMHK  CTaHUUAMH IocKoMTHapoMera. JlaHHble HaGIIONeHU! 3THX CTAHIMIA
NMyGnUKYIOTCS B METEOPOJIONMUECKUX €XEeTOoJHMKaX U exeMecAyHuKax, B Crpa-
Bounukax no winmary CCCP u B npyrux uanaHuax ['ockomrunpomera.

MereocTaHUMH PACHOJIOKEHbl CPaBHUTENBHO pedKo M He Bcerna MOTYT Hal-
nexaMm ob6pasoM OCBeTHTE MeTEeOpONIOTHUECKHE YCHOBHUA palioHa MM y4acTKa
MPEnioNaraemMoro CITpouTenbcTBa. [103TOMYy B OTHAENBHBIX CIIy4YasX NPUXODUTCH
NIPOBOOUTH HOHOJHHTeNbHbIe HaGnioneHus. B 3aBHCMMOCTH OT IMOCTaBJIeHHBIX
3a0a4y MOTYT BBINOITHATECS CIENYIOLMe BB METEOPONIOTHYECKHX paboT:

1) cranmMoHapHbie HaGMIOOEHNA 32 OCHOBHBIMH 371eMeHTaMH MeTeO0p OJIOrHdec-
KOTO peKMMa Ha BpeMeHHbIX NOCTax;

2) 3KCHeHUNOHHBIe MHKpOKIIHMAaTHUecKUe HaGniooeHus, mpoBoIMMbIe TIO
ONpenencHHbIM MaplIpyTaM U Ipoduiam;

3) cremuansHble HaGMIopeHUa (HampuMep, B CBA3Y ¢ u3yueHUeM BOIHOIO
WIIH TeroBoro Gananca, pasMbiBa 6eperos) .

CraupoHapHble HaGIMIONCHUS OPraHU3YIOTCA Npexne BCEro, Tak KakK A
NPOEKTHBIX pa3paboTok OhIBAIOT HeOOXOOMMSL! HaHHbIE 33 PAI FOHOBBIX UHKIIOB.
31n HaGmoneHus NMPOBONATCA MO CTaHIApTHOM MeToOUKe B COOTBETCTBMM ¢ Hac-
TaBJICHUAMH IJIA T'MOPOMETEOPOJIOIHYECKHX CTaHUM# U nocroB F'OCKOMEMIpPO-
mera. HenpeMeHHBIM YCIIOBHEM ABIAETCA CHHXPOHHOCTb CpOKOB Habmiomenuit co
cpokamu HaGmiopenwdi mo Gmkalimmm MereocraHimsiM ockoMrumpomera, a
TaKKe NpUMeHeHWe ONHOTHIHEIX JIpHGOpoB. 3TO HaeT BO3MOXHOCTE OLCHUTH
CXOOMMOCTE Pe3yNbTaToB HaONoOeHU! B paifoHe M3bICKAHUH U Ha MeTeoCTaHIKAX
H B HEKOTOPHIX CYYasiX yXe B CaMOM Havane DOGHTLCH COKpallleHusa obbema
TOTIONTHUTENBHBIX HaGNIOMeHHH WK [P eKPaTUTH UX BoOGLIe.

Ins o6paboTKy MarepHanoB CTALMOHAPHBIX MHOTOJICTHUX HaGmiomeHHit 1o
METeOCTaHIMAM M BpeMEeHHBbIM IIOCTaM M IOJyYeHMSA METeOPOJIOTHYECKUX napa-
METpoB, HeoOXOHDMMEIX VIS NPOEKTUPOBAHHMSA, HCIMONB3YIOTCA CTATUCTHUYECKHE
METOBL.

IIpw HamuuMK orpaHuMeHHOro cocraBa HaGmioneHHi, KoTopble He MOTYT
OBITL HeNOCpEencTBEHHO pPacMpoCTpaHeHbl HA palioH CTPOUTENBCTBA, IS OLEHKH
MeTeopONIOTHYECKUX YCIIOBUA NMpPHBIEKAIOTCA HaHHbIe IO U3yyaeMoMy paHoHY,
KOTOPLIH MOXET ObITh B3sIT B KaUeCTBE aHaNora.

OpreHTHpOBOYHble MMOKA3aTellM METeOPOJIOTHYECKHX YCIIOBHH Iisi palioHa
[IPOEKTHPY €EMOTO CTPOUTENBCTBA MOTYT GBITH MOJNyueHbl NpHMeHeHHeM MeToHA
paifoHHpIX 0606uieHui. ITOT MeTon 3aKIioyaeTcd B paliOHHPOBAHMU M3yuyaemol
TEPPUTOPHH O paCYCTHBRIM Napamerpam, omnpenensaeMbiM Ha OCHOBE HMEIOIIMXCA
CTAMOHApHBIX HabmioneHnit 'ockomrunpomera.

Haubonee cnosxkHoit 3anaveli MeTeOpONIOTHUECKHX H3BICKAHUHl ABNAercs
OLIEHKAa MHUKpPOKIIMMaTa, (OpMHpyemMoro Iond Bo3OefCTBMEM BOIOXpaHWITHILA.
ﬂJ’IiI €€ pallleHHA PCKOMEHIYETCA HCNOJIB30BaTh CIIeOYIOIIHEe METO/IbI:



1) reorpaguuecKux aHanorui;

2) pacueTHbifl, OCHOBaHHbIA Ha pelleHUHM ypaBHeHWH Typ6yreHTHoTo BIIAro-
¥ Teruioo6OMeHa B MIPU3MEHHOM Ci10€ BO3YyXa;

3) NMPOCTPaHCTBEHHBIX Pa3HOCTel MHOTONETHHX MEeTeOpONOTHYECKUX NOKa-
3arenedl MO HAHEBIM MeTeOCTAHUMH, pacHONOXEHHLIX Ha Pa3NUYHOM YyOaneHHMH
oT BOOOeMa;

4) SKCIICOUIMOHHBIX HaG oD eHul,

1.2. Meron reorpaduueckux aHaTOrMH MO3BOJAET, HCIONL3YA aHHBie, HOIY-
YeHHBIE Ha BONOXpPaHHITHIAX-aHANIOraX, OUeHHBATh BO3MOXHBIE MUKPOK/IHMATH-
YeCKHEe U3MEHEHUs B 30HE BIIMAHMA HCCIELYESMOr0 BOZOXPAHWIMINA. ITOT METOL,
OpenycMaTpuBaeT HanHude XOTA Obl penkoi Cerd MeTeopoNOrHYeCKHMX CTAHUHM.
BLIGOp BOJOXpPaHUMUILA-AHATOra MPOU3BONMTCA Ha OCHOBE PA3/IMYHBIX KpHTe-
pueB mono6ust (MOphOMETpHYECKHX, KIMMATHYeCKHX, JNaHMadTHEIX H Op.)

'K MopdoMerpHueCKUM KPHTEPUAM NONOOHA OTHOCATCA AJMHA K IUIOLIAAB
BONOXpSHWIHILE, Haubonbllas IUMpWHa, MaKCHManbHas W cpedss Iiy6uHa.
Bce CpaBHMBAEMBIE XaDAKTEPUCTHKH IO BOMOXpaHWIHILY omperensoT npu HITY
(HOpManBHBIt NOONOpHBIM YpoBeHL). B KauecTBe KIIMMAaTHYeCKHMX KpUTEpHEB
Nofo6HUA HCIONbL3YITCS HaHHBIE O TeMIlepaType H BIOKHOCTH BO34YXa, OCamKax,
CKOpPOCTH ¥ HampaBleHMM BeTpa, NMpOMOJDKHMTENBHOCTH 6e3MOpo3HOro NepHoia.
Tipn nasmuwadTHON XapakTepUCTHKE YYMTHIBAIOTCH TFeEOJIOMMYECKHME YCIOBHA,
KITMMAaTHYeCKas U PAaCTUTENIbHAA 30Ha.

Bce nokasarenu mnpencTaBigTca B TaGimyHol dopme A BONOXpAHWIN-
HI2-aHAJIOTA M IS U3YUaeMOr0 BOJOXPAHMIIHILA.

1.3. Hocne BEIGOpa BODOXpAHMIINILIA-2HATOr'2 ITePeXONAT K HeMOCpeCTB eHHON
OleHKe M3MEHEHHS MHKPOK/IMMATa IIOf BIUAHHEM BOMOXpPaHWMNHINA, HCHONLE3YSA
MeTO MPOCTPAHCTB EHHBIX Pa3HOCTEH.

Pacyer IpoM3BOOMTCA IO HECKONBKAM MapaM METEOPOJIOTMYECKHX CTaHIMM,
OnHa ¥3 cTaHuvi B KXKIOH Nape pacnonoxeHa B 30He BIUAHHA BOIOXPaHWIHIIR,
Opyras — Ha 3HAYUTENBHOM pAcCTOSHHM OT Yypes3a Bomoxpanunuina. Ilomcuer
IpOU3IBOSMTCA MO cienywied popmyite:

GAN=0N-AN, (1)

]
rme AN u AN — pasnoctb cpemeMecAUHBIX BeNHYUH METEOITIEMEHTOB MEKRY
Geperopoit ¥ KOHTHHEHTaNbLHOH CTAHUMAMM COOTBETCTBEHHO TOCNE M O CTPOU-
TeNbCTBA BONOXPAHHIIMIIA,

BenuuuHa QAN onpenenaeT XapaKTep BIHAHUA BOIOXPAaHHIIHILA Ha TOT
WIH HHOH WIUMaTHuecKul moka3aTesb Ha pa3IMYHOM YOAIeHHM OT BONOXpaHUIIH-
wa. Tlo ee M3MeHEHMIO MOXHO CYIOMTH O XapaKTepe BIAMSAHUA BONOXpaHWIHINA B
pa3sNMyHbIe CE30HBI TOIA.

Tlo aHanOruyHOM cXxeMe B 3aBHCHUMOCTH OT 3a0a4H NIPOCTPAHCTB eHHbIC pa3HOC-
TH TOOCYMTHIBAIOTCA IJIN CPEOHMX MECSYHbIX, CYTOYHBIX, OHEBHBIX M HOYHBIX
BCIIMYHAH, CYTOUHBIX aMILTATY, a0 CONMIOTHBIX MECAYHBIX MaKCHMYMOB paBHH‘lelx
METEe03TIeMEHTOB .

Il MCIIONBE30BaHUs 3TOT'0 MeTona HeoOXOOUMBI:

BBIGOD Npoduis, B HaNpaBJIEeHHH KOTOPOT'O NPOBOMATCSH PacyeThl;

HOCTATOYHA METeOpOJIOTHYECKass OCBeUIeHHOCTh 110 3ToMy npodumo;

JaHHBIe METEOPONOTHYECKUX HabmiomeHHl B TeueHHe psAOda JIET Kak o
CO3MaHHA BONOXPAHMIHUILA, TAK H TOCHE.

Pacyersl mpoBomsiTCA M Iepyona OTKPBLITOH BOMLI M0 MECALAM C LENBIO
YCTaHOBJICHUA HauGObLIEero ¥ HAUMEHBUIETO BIIMAHUS BOAOXpaHHIHILA.

IonyueHHbIe NaHHbie NepeHOCATCS Ha W3ydyaemoe BOOOXpaHWIHILE, Haxons-
HieeCs B CXOOHBIX ﬂpﬂpOHHbIX YCIOBHAX.

Meron, npocTpaHCTBEHHBIX Pa3HOCTEH MCKIIOYaeT BiMsHWe OOHMX H3McHe
HHM# XJTMMaTa, He CBS3aHHBIX C CO3MaHHEM BOOOXPaHWIHIIA.

1.4. B uenax NonyyeHUs OOTIONHMTENLHBIX LAHHBIX, 0COGEHHO MpH HelOCTa-
TOYHOH OCBELUSHHOCTH METEOPOIOTHYECKMMH HabMOOeHHsIMH KH3yuaeMoro paifo-
Ha, MpUMeHACTCS MeTol, SKCICIMIMOHHbIX HabmogeHu#t — npuGopHble MHKpO-
KIINMAaTHYeCKHe CheMKY. MHKPOKIMMAaTHYECKHE HCCNETOBaHUs IS Lenel cTpou-
TEJIBCTBA ClleflyeT HaYHHATE C TJIa30MEPHOR MMKPOKJIHMATHYECKON OLEHKH MeCT-
HOoCTH. 3apayel 3TOl CheMKM ABNAETCH OLEHKA OCOGEHHOCTel MEeCTHOCTH, B OC-
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HOBHOM 10 penbedy H PacTHTENILHOCTH, Iepel BLIGOpoM MecTa O MHCTPYMeEH-
TABHOH CReMKH.

I'nazoMepHas MHKPOKRMUMATHYECKaA CheMKa IO3BONAET JIMIUL KaYeCTBEHHO
OUEHHTDH BIHAHHE MONCTUNAIOLIEH NMOBepXHOCTH U dopm penseda Ha o6pasoBaHe
MHKPOKIIHMaTHUeCKHX ocoGenHocTed mecTHoCcTH. O6Cnenopanne mpou3BOOUTCA
10 MapuipyTam, HaMeMeHHBIM TaK, YTOGEl OXBATHTb BCE OCHOBHBble OCOGEHHOCTH
penbeda 1 pacnpeneneHns pacTHTEEHOCTH B HCCenyeMoMm pattoe,

OCHOBHBIMH TpeGOBaHHUAMH, IPeXBABIACMBIMH K MHKPOKIMMATHYECKUM
CheMKaM, SABJIAIOTCAH:

penpe3eHTaTHBHOCT: MHKpolipoduiielt, BbIGpaHHBIX [N XapaKTepHBIX
YYacCTKOB BOJOXPaHUJIHILA;

OMHOPOIHOCTh UCNONb3yeMOH aNNaparypsl ¥ ee YCTAHOBKH;

CHHXPOHHOCTB HaGITIONeH .

Ha ocHOBaHMM NpeNBapHTEIBHO NPOBENEHHBIX I1A30MEPHBIX OLEHOK MeCT-
HOCTH BhIGMpaeTcs MecTo Iyif 3aKadKH NpodunA mid npoBeAeHHA MUKPOKIH-
MaTHYECKMX  CBEMOK, YTOGBl OTPa3NTh MMKpPOKIUMATHYeCKHe 0coGeHHOCTH
uccenyemolt Teppuropu. Mecta 3anoxenus npodmneit MOXKHO, YUMTHIBAS 3Ha-
YUTENBbHBIE 06bEMBl U3BICKATENBCKHX pPaboOT, COBMELIATE, HAIIPUMED, C Y4aCTKOM
HaGNIOoeHUA 32 YCTOMUMBOCTBIO CKJIOHOB, €C/M 3TOT YYaCTOK ABNsercd penpe-
3eHTaTHBHbIM. O6LIad MPOTSKEHHOCTH Mpoduna He nomkHa GuiTh MeHee 0,5~
1 kM (KenarenbHo 2—-5 KM), TaK KaK B MpedeNiax 3TO# 30HBI CTPOATCS XXKHIIBIE
TIOCeIK!, IOMA OTObIX3, CAHATOPUH.

Mukporouxu Ong HaGmioneHu#t Ha mpodwure pacnonaraiores B 5, 50, 100,
300, 500, 700, 1000 M u T.O. OT ype3a B Imy6b CylM, Ha XapaKTEPHbIX JTEMeH-
Tax penbeda ¥ TMMAX PACTUTEIBHOCTH ,

MukpoxknmumaTUyecKe HaboneHnss HeoGXOOMMO INMPOBOAMTE HPH pa3HbIX
THIIAX MOTOHB!, TAK KaK B 3aBHCUMOCTH OT THMIA IOTOObl MHUKPOKIJIMMAaTHYSCKHE
0COGEHHOCTH MECTHOCTH MOTYT NPOSBJIATHCA OUEHB UETKO WIH He IMpOABIIATECA
BooObe.

OCHOBHBLIMU THMAMH TOTOOLI, TIPH KOTOPBIX MPOBONATCA MHKPOKIMMATH-
YecKHe HaBnoneHus, SBNAITCH:

ficHo (oGmayHocTs oT O mo 2 Ganos, Berep oT 0 mo 2 M/cu > 3 M/c);

nacMypHo (o6nauHocts ot 8 mo 10 6amwios, Berep ot 0 mo 2 M/c u » 3 M/c).

Kaxnan HabGmionareNnbHas TOYKAa HAHOCHTCA Ha IUIAH YYacTKa H OIMMCHIBAeTCA
€e MeCTONO/OXEHHE COTIIacHO NaHHBIM, NPUBENSHHEIM B Tabi. 1.

TaGnupma 1

Kparkaa xapaKTepucTuKa Boicora, | IIpemsime-| Paccros- Opuenru-
MECTOTIOTOXKEHH A TOYEK Ha MBC Hue Hap, HUE OT poBKa
npodune ype3om, M| ypesa, m npodunsn
¥Ypes. [lonoruit 3asre CeHHbII 234 0 0 HB-C3
CKJIOH NMATOMH HAANOHMEHHO!

Teppacsl

ITonorwmit cxnon NATOMN Han- 249 15 194 10B-C3

MOAMEHHO Teppacht

Habmonenust pexoMeHmyeTcs NpoOBOOUTH [0 COKDAIEHHOM MpOrpamMMe,
Bitioyaowed HeGoMbllo# 06beM MPOCTHIX H3MeEpeHul TeMIIEParypbl H BIOKHOC-
TH BO3[yXa, CKOPOCTH H HaNpaBJIeHUs BETpa.

Mpu nposenenuy HaGMONEHHN MCTONB3YIOTCA ACIHPANMOHHBIA TICHXPOMETP
M-34, perucTpupyloumit TeMIepaTypy BO3LYyXa; pydYHOH aHeMOMeETp IVIS PErHCT-
palli¥ CKOPOCTH BeTpa K KOMIMAC C BhIMIENOM IS (PMKCALHKH HANIpABIICHUA BeT-
pa.

B cnyuae manoro konmuecTBa HaGmomarenell um HeOGXOMMMOCTH NOMydeHUA
METEOPONIOrHYECKIX XaPaKTEePUCTHK 3a mobol cpok uenecooGpasHO NPOBOAMTH
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HabnmioneHus C IOMOLUBIO CYTOYHBIX caMolMcueB: Tepmorpada, rurporpada u
KOHTaKTHOro aHemomerpa M-25, perucrpupyoliuee ycTpoicTBoO koToporo (pe-
rucrparop M-97) mnpedHa3zHayeHO IJIi OQHOBPEMEHHOH perHCTpauuu CKOpPOCTH
BETP4, H3IMEPEHHOH C [TOMOLLBIO 1IECTH aHEMOM eTPOB.

ITpy npoBeneHUN MUKPOCHEMOK KOHTAKTHBI! aHEMOMeTp TaKxe II03BOJIAET
PErHCTPUPOBATh CKOPOCTE BETPUBOIO MOTOKA MyTeM HENpPEphIBHOH 3amicH B Te-
YeHHe CYyTOK Ha onHol crosHke. C 3Toil wenblo yepe3 nonneii o6opor 6apaGana
(4 u) BxIovaercs TocCHenylollee Mepo perucrparopa. fluraHue perucTparopa
ocyliecTBaserca oT Oaraped W3 Tpex oanmemeHroB 1,2 HBMIL -~ 525.

O6paboTka 3amicelt MPOM3BOAMTCH B COOTBETCTBUM C paloroi CrepH3ara.

ITpuGope! yCTAHABIMBAIOTCA HA CIICUUANTBHBIX MTOICTAB KaX.

YcraHoBKa ofopyfioBaHa 3aUMTHBIM TEHTOM OT BO3NEHCTBHS NMPAMEIX COJIHEY-
HBIX nyveit.

IMpu HeBO3MOXHOCTH obecreueHnss BCEX MHKPOTOUEK LOCTATOYHBIM KOJIH-
yecTBOM HaGniomarenefl MPOBOOATCA MapllUpyTHbIe MUKPOKIIMMAaTHYECKUE Habio-
neHus. [Ipu aTom nomiHa 66ITh 06ecneyeHa CHHXPOHHOCTD HabMIoeHui.

IIpu cocTaBnenuu rpaduKa MapLIpyTHBIX MHUKPOIKIIHMATHICCKUX CheMOK He-
o6Xx0onNHMO YUHTHIBATH BpeMsA nepexofda ¢ ogHo#i Touku Ha Apyryio. Ilepen Haya-
oM Habmionenuii MPOBOAMTCA MOJieBas NMpoBepKa NPHGOPOB COTNTacHO Ipuilarae-
MOM K HUM HHCTPYKIHH. )

HaHHble nmokazaduit Mo NpubopaM 3amMCHIBAIOTCA B CHEUMANBHBIA XypHan.
Cpoxu HaGnoneHuit COOTBETCTBYIOT CTAHNAPTHBIM HIECTUCPOYHBIM .

3a maTe MMHYT 00 CPOKA B HaGmoNaTenbHOM KHHXKE ClledyeT 3anmMcarhb
coCTosiIHMe moronbl (0651aYHOCTh, COCTOSIHME HUCKA COJHLA, HanpaBJieHHE BeTpa,
atMocdepHbie siBlieHMA).3a TPY MHHYTbl CMOYMTH TepMOMETPHI IICHXPOMETpPOB
K 3aBeCTH MX, 3aIIMCaTh [OKa3aHUS AHEMOMeETpOB. TOUYHO B CPOK IIyCTUTH aHe-
MOMETphI 4 Yepe3 NecATh MMHYT BHIKIIOUATh. OTCYeTHI IO NICHXpOMETpY GepyTcs
TpH pasa 3a 10-MHHYTHYIO CepMi0; IIOCIe IIEPBOIO OTCYET2 NCHXPOMeETphl Mon-
3aBONSATCA.

IepBrunyo 06paboTKy MHKPOKIMMAaTHYECKHX HabmoneHu B HaGonaTenb-
CKHMX KHHXKax HeoGXOOHMMO NpOBONUTH B MOJeEBBIX YycnoBHAX. O6paborka
JIeHT CaMOIMCLEB IIPOU3BOMIHTCA COOTBETCTBEHHO M3nosKeHHOMY B paGore CrepH-
3ata M.C.

OueHka cTelleHH BJIHMAHWA BONOXpaHWIMIIA Ha NMPUOPEeXHYH TEPPHUTOPHIO
ompenensercs MyTeM HaxOXIeHWsl pasHocTed mokasarenefl MeTEOpONOTUYECKHMX
3MIEMEHTOB Ha robepexbe Ha ypese.

1.5. CrneusantHeie MeTeopoJlOTHuecKHMe HabioneHdss Hal BOOHOW MOBEpX-
HOCTBIO HeoGXOOMMBI TIpH BLINOJIHEHWM pPAa pacdeToB (MCMapeHHs ¢ NOBEpX-
HOCTH BOLOXPaHMIIMIIA, TEMIIEPaTyphl BOOLI M T.0.) .

3HauyeHHsT METEOPOIOTHUECKUX XapaKTEePUCTHK, ITONy4YeHHbIe Ha NpHOp exHoi
METEeOCTaHUMM NaKe B HENoCpelCTBeHHON OJIM30CTH OT ype3a BOIbl, He COOTBET-
CTBYIOT 3HaueHHWAM MNOOOOHBIX XapaKTepUCTMK  Hax BOOHOH NOBEPXHOCTHIO.
Ipyyuna 3roro 3akimoyaeTcs B BO3NeHCTBMM NOACTWIAIONIEH MOBepXHOCTH (ee
UIEpOXOBATOCTH, TEMIEpaTypbl M [p.) Ha, METeOXapaKTEePUCTHKH BO3LYLIHOH
Macchl. BennunHa TpaHcdopMailMd BO3AYINHOH MacCkl ofpelensiercs yCTOHYM-
BOCTBIO ¥ CKOPOCTBIO TNlepeMeElleHUst BO3XYIIHOM Macchl, CE30HOM rona.

CyllecTBYIOIIMe METONBbI IepecyeTa 3HAYEHHH YHPYTOCTH BOISHOTO Mapa,
TEeMIepaTypsl BO3MYyXa H CKOPOCTH BeTpa, H3MEPEHHBIX Ha Cyille, K UX 3HaYeHHSAM
HaIl BOIOHOH IIOBEPXHOCTRIO MpenyCMaTpHUBAIOT BBEIEHUE NMONPABOYHBIX Ko3(hu-
UMEHTOB MM )Ke UCTIOJIb30BaHMe SMIMPHUCCKUX U IONY3MIMPUYECKHX pacdeTHBIX
¢opmyn unu rpaduxos. OmHaKo 3TH MeTOAbl He BCEraa Jal0T HJOCTATOYHO yHO-
BNETROPUTENLHEIE Pe3yibTaThl A KAKACTO KOHKPETHOIC BOOOXpaHHIMILG, OCO-
6eHHO €O CBOEeOOPa3HBIMU THAPOJIOro-Mop(POIOTHYECKUMH YCHOBHAMH. B Takux
cnyvasx TpeGyeTcs NOCTAHOBKA CNICUMAILHBIX HAGMIOAeHUIt 32 MeTeOPONIOTHYECKH-
MH 31EMEHTAMH Hal BOSHON IIOBEpPXHOCTHIO, KOTOpbIE IIO3BOJNMIH Gbl YTOYHHTH
3HaYeHHA MONpPaBOYHbIX KOIPPHUMEHTOB HIIH pacyeTHRIX GOpMYII.

Taxue HabrloneHus NpenycMaTpPHBAIOT CHHXPOHHbIE M3MEPEHUSI KOMIDIEK-
€a METEOPOJIOrMYECKHMX JEMEHTOB Ha CyliecTBYIOLIeH GeperoBofi cranuuy, ypese

1 Crepuzar M.C. Mereopornoruueckue npuGopst u Habmonexns. — JI.: Tuapo-
MeTeou3agar, 1968. — 463 c.
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BOIE! M HAll BOOHON NOBEPXHOCTHIO C HMEIOHIMXCA IUIaBCPENCTB, YCTAHOBIIECHHEIX
Ha paccrosunu 50, 100, 200, 500, 1000 1 2000 M o1 ypeza nonnpl. Bo3Moxmbl
H 1pyrHe BapHaHThl BbIGOpa MeCT YCTaHOBKHM IDIABCPENCTB, KOTOpHIE OIpene-
NAIOTCHA HEOOXOOUMOMN IeTATEHOCTHIO PEILIEHHS 3aIauu.

HaGmionenuss Ha Bcex BRIGPaHHBIX TOUKAaX MPOH3BONATCA OOGBIMHO uepe3s
MOJIy4acoBble MHTEPBATIbl BpEMEHH B TeUeHHE NONYCYTOK MM cyTox. ITonoGHbie
IMKILE HaGmioneHuit NpoBORAT HEOOHOKPATHO IUIA OXBaTa Pa3HooOpasHBIX MeTeo-
POTIOTHYECKHX CUTyauuit. Pasymeercd, HabmOneHus SOIDKHEI IIPOBOOMTECA B pas-
JMYHEie Ce30HB! FOMa, 33 HCKIIIOYEHHEM 3MMBI, KOT[Aa 3HAYeHNA METeoposIoruiec-
KHX 971EMEHTOB Haj noGepekbeM M MOKPBITOH JIBAOM MOBEPXHOCTRIO BOZOXpaHH-
JIALIA NPAKTHYECKH OOMHAKOBBIL.

ObopynoBatie IaBCPeNCTB OJIs BBHINONHEHHS METEOPONOTHYECKHX Habnio-
HeHuit MPOU3BOIMTCS B COOTBETCTBMM C THIIOM CyIOHA, HO IpH 3TOM HeoGXODMMO
cobmoneHne pAna o6uMx MOMOXeHMHA.

YmpyrocTts BOOSHOTO Mapa H TeMNepaTypy BO3LyXa U3MEpSIOT MpH HOMOLLM
acIUpauMoHHOro ICHXPOMETPa, YCTaHOBIIEHHOTO Ha BbicoTe 2 M 0T BONHO# no-
BepxHocTH. llenecooGpa3sHO NCHXPOMETP, a TaloKe aHeMOMeTp, HCIONb3YeMBbIH
TS U3MepeHnsi CKOPOCTH BETPa, PacIoaraTh Ha MOBOPOTHOH BRIHOCHO# CTOMKe,
KOTOpasi TI03BOJIAET M36eXaTh HCKAKAIOIETo BiausHNUA cynsa, HaGmoneHusa HeoO-
XOIMMO IIPOM3BOOUTH TOJIBKO ¢ HaBeTpeHHoro OopTa CcydHa, B Toif €ro 4acTy,
Te MMeeTCS HauMeHblllee KOMMYeCTBO HACTpOeK.

Meronuxa mpoBefeHuss HaGmomeHul u3naraercs B OeficTByiolmx Hactas-
JIeHMsX THAPOMETEOPOJIOTHUECKIM CTAHUMAM M [TOCTaM.

Pacuer TemmepaTyphl BO3OyXa M YIPYIOCTM BOOSHOIO Iapa Ipu liepexone
BO3OYLUIHON MacChl ¢ CyUM Ha BOLOXpaHWIHINE NMPOM3BOOUTCA N0 CNedyIOLMM
3aBUCHMOCTSM;

OnS TeMIEPATyp BO3OyXa To=TH+(T, - )Ft ; )

IV YAPYTOCTH BONAHOTO Mapa &, =& +(&, —e)Fe, 3)

rae 7x W €5 — TeMIEPaTypa BO3AYXa U YIOPYIoCTh BOAAHOIO Iapa Ha BHICOTE
2 M Hag BOOHOM NMOBEPXHOCTHIO; 7 H e — TemnepaTypa BO3OYXa H yOpyrocrs
BOXSHOTIO I1apa HAJ Cyuwled 1o AaHHbIM GeperoBo# cTaHuMu; 7, U €, — TEM-
nepaTrypa TNMOBEPXHOCTH BOLB! M MAKCUMAalIbHasA yNPYrocTh BOSSHOTO Napa Ipu
TeMIepaType NMOBEPXHOCTH BOMbL; A3y U Fpo — GYHKIMH, YUUTHIBAIOUIAE HIMe-
HeHHe BEJIMUMH / M @ Haj BOXOXpa LHeM.

3HaueHHA BENHUNH £, M Fp ONPEnensioTcs 10 STIenyoLKM 3aBHCHMOCTAM :
1A TeMrepaTyphl Bo3Oyxa  Fyg = 1~-1,33/X"; “)
IS yNpYTOCTH BONSAHOIO Napa Fa =/ - 71,54/ ,}l' n, $)

rge X ~— IOJ0BHHA MYTH, NPOMHIOEHHOTrO BO3OYWIHON MAaccoi Haa BOJOXPaHWIIK-
lieM M0 HANpaBIEHUIO BETPa, M; /1 — BeNHUWHA, KOCBEHHO X8paKTepH3yomas
YCTOMYMBOCTDh BO3AYIIHON MacChl HAm BOAOXPAHWIMILEM (NPU HHBEPCHOHHBIX
ycroguax 212 =1/7, TpU paBHOBECHBIX /1 T 7/’0 3 npu ceepxapnabarn-
HeCKHX 1= 1/73 ).

YcroMyuBOCT: NpHBOOHOIO CNOA BHIPAXKAETCA CIENYIOIMMM IOKA3aTEEM:

AT _ 2
T =(Th - v, 6)
rne /u M 7 - TeMMepaTypa NOBEPXHOCTH BOAbL M TEMIEPaTyPa BO3AYXa Hafl

cyweil; ¢/ ~ cKOpOCTh BETpa Haj BOJHOM NOBEPXHOCTHIO Ha BHICOTE 2 M.

B KauecTBe KpHUTepHeB yCTOHUHBOCTH MOXXHO NIPHHATH CNELYIOIUMe 3HAYEHH A :

[pY HHBEPCHOHHBIX YCnoOBUAX.. A 7/ ¢/ 2g -0, /)'

» pABHOBECHEBIX P L+ 012AT/UY 20,1,

» cBepxanuabatuueckux ... AT/¢Y2>+ 0,7,

Ilnsi OpHEHTHPOBOYHOI'G pACyeTa UCKOMBIX 3HadeHult /. éx MOXHO
UCTIONIb30BATh M370KEHHYIO BhILIE METOMUKY.

Onnaxo OUiA BBIABICHUA XapaKTepa BIHAHUA Ha XapaKTEPUCTHKH BO3OYIL-
HOH MacChl KOHKPETHOTO BONOXPAHWIMILA WM ¢T0 OTHENBHBIX YYacTKOB PeEKO-
MeH[ly eTCA NOCTpOeHue 3aBucUMocTelt ™MNAT,. — T = (T r ~T) Heéx-e =
=f€~€) Mo NaHHbIM HeNOCPENCTBCHHLIX HAGNIONEHUI Ham BomHoft noBepx-
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HocThio. [losiyueHHbIe KpHMBBHIE CBA3H MOXHO BHIDA3UTH AHATUTHUECKM IUIA pas-
TIMYHBIX KPUTEPHEB YCTORUHBOCTH BO3NYIIHON MaCcChl.
OGBIMHO NONYYAIOTCA PACUCTHBIC YPABHEHHS :
ONS TeMIepaTyphl BO3OyXa Tx=Tra(7,-T)2b; ()
IV1s yNPYTOCTH BOMAHOTO NIapa @ =& +ale,, -e)% (8)

roe 4 ® b — sMipuueckue semuanHbl. [osyueHHsle hopmyisl peKoMeHAyeT-
c’s_: m;nom:soaan O71A pacueTa CpemHeIeKanMBIX U CpemHeMECHYHBIX 3HauUeHHit
xHEx.

AHAIOTHYHBIM COCOGOM peLlaeTCs 3aKaua ONpeNeNeHuss 7o U €y NMpHU Ha-
NpaBJIeHUH TepeMelleHNs BO3NYIHON MacChl ¢ BONOXpaHHNMIIA Ha CYLLY, HO IIpH
3TOM CiIeMyeT MMETh B BHAY, UTO QYHKUMA Fyx M K, B 3TOM Cllyyae HMET Apy-
THe 3HaYeHMA. DTO onpelender HeoGXOMUMOCTh NOCTPOCHHUSA MHBIX 3aBHCAMOCTel

THITA; Te ~T=#(Th - r))- ey ~@=f(e,-e).

Paguer cpenHemecsuHBIX WIM CpelHelleKaNHBIX 3HaY4eHUM TeMIilepaTyphi BO3-
oyxa 7, WM ynpyYTOCTH BOXSHOIO [1apa €, 10 OaHHBIM HaGmiomeHui Ha Gepero-
BRIX CTAHHUMAX C YuyeToM TpachopMailui BO3LYILHON MacChl peKOMEHIYETCH
IPOU3BOOMTE HO crnenyolmMm dopmynam:

fx=(7'__cmc+7'xm8)/(mc+ms); )

Ex=(8xmc+Exmp)f(me+my), 10)
roe Mes U /M p — WHCIIO CiiyvaeB Hanpannelmﬁ BeTpa COOTBETCTBEHHO € CyLIMX Ha

C =
BOZOeM MITM ¢ BOXOEMAa Ha CYLIY 33 IeKaxy MIIH MECHN, o ZaHHBIM OeperoBoit
CTAaHIIMN,

CKOpOCTB BeTpa Hal BONOXpAaHWIMIEM Ja CBA3aHa CO CKOPOCTHIO Berpa
Ve , c u3MepeHHol Ha GeperoBolt CTaHLKK, CIIENYIOMMM COOTHOIICHHEM:

Y 7
roe X — nepexopHbl Ko3¢dHUMEHT, KOTOPLEL 3aBUCUT OT CTpaTHOMKAIMUA
NPU3EeMHOr0 ¥ NPHBOTHOTO CII0EB BO34YXa, Ce30Ha roJa M BpEeMEeHH CYTOK, a

TaKxke MMeeT pa3IHIHbIC 3HAYCHHA JIA HANPABJICHHMS BETpPAa € CYUIM HA BOHXOXpa-
HHIIHIILE ¥ ¢ BOQOXPaHUHLIA HA CYLIY.

HccnemoBaus NOKa3bIBAOT, YTO MaKCHMAnbHOE 3HaueHHe Ko3dduumenta
A B TeueHue cyTox Habmionaercs of 2 RO 4 y,MUHMManbHOEe — oT 14 o 16 4. B
TIepHMON, KOTLa BONOXPaHHIHILE CBOGOOHO OTO NIIBNA, ko3dHuiiMeHT  mocTeleH-
HO BO3pacTaer OT BECHBI K JIeTy, HOCTHrasd MaKCHMAaNbHbIX 3HaYeHMH B HIOJIe—aB-
rycre, a 3aTeM NOCTENeHHO YMEHBIUAeTCHA 10 MOMEHTa YCTaHOBJIeHUA JIeNOCTaBa.
C yBenMUeHMEM CKOPOCTH BeTpa 3HaueHHe Ko3pduiueHTa A yMeHbIUaeTCH.

Crone Gonbuiasg M3MeHYMBOCTh Ko3ddmuuueHTta A nokaspiBaeT HeoGXomou-
MOCTh NpOBeJieHHA NapauleNbHbIX HaGMoneHuit 338 CKOPOCTHIO BeTpa Hall, BONHOM
MOBEPXHOCTBIO H NpHOpexHON 30HOR B pasnuuHOe Bpems CYTOK, CE30HBI roma
U MPU Pa3IUUHBIX THAPOMETEOPONIOTUIECKUX YCHOBHSAX.

2. H3YYEHHE PEXXUMA YPOBHA BOAbI

06 e NoIoKeHus

2.1. YpoBeHB — BBICOTAa BOOHOMN IOBEpXHOCTH B HaHHOMH Touke, cBoGomHas
OT BJIMAHKA BETPOBBIX BOJIH ¥ M3MepsieMas OTHOCUTENBHO YCJIOBHOTO FOpH30H-
Ta — “Hyns rpaduka” umu “Hynsa nocta’”. Xol ypoOBHS Ha BONOXPaHHJTHILAX
XapaKTepU3yeT H3MEHEHHE 3al1aCoB BOIBI B 3aBMCUMOCTH OT THHAMHUKHU eCTECTBEH-
HOI'O BoOHOro GanaHca K perynupoBaHus cTOKa. [lo aKBaTOpPMM BOIOXPaHMIIMII
pasnMyusd B YPOBCHHOM pekuMe ONpeNeNAiTCs TakKke MOpGhOMETpHIECKHME
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ocoSeHHOCTAMMU. [IpH 3TOM OCHOBHAs YacTh BONOXPAHHIIHIL 03epoBMIHON GOpMEI
XapakTepusyercs ONMU3Koi K IrOpM3OHTAIBHOA MOBEPXHOCTHIO, 2 Ha peuHbiX (Ho-
JIMHHBIX M PYCJIOBBIX) BONOXPaHWIKIIAX — [EPHONMYECKH U3MEHAIOIMMCS YKIO0~
HOM.

B xome ypoBHA B Pa3NIMYHBIX pallOHaX MOCTOSAHHOI'O HOAIOPA BBHINENAIOTCA:
IW1aBHBIA NOLBbCM B MIEpHOI BeCEHHEro HaloJiHeHWs BONOXpaHWiIKla, cTabuwin3a-
UMA B Tepuon JieTHeH MeXeHH, XapaKTepulyeMas COTTIaCHBIMM H3MeHeHHAMH
YPOBHA B pa3sHbiX 4acTsAX, H cpaborka B nepuon, oceHHe-3UMHeEH MexeHn. B Ges-
JIeIHBbIN flepron HabJonaeTcd ~“UCKaKeHHe ' XoIa YPOBHS 32 cueT BeTpoBOH IeHn-
ey, Ha rny6GokoBoOMbIX BOMOEMax NEHUBEJSIMU COCTABIAIT BCero 10—
15 cM, Ha HernyGOKHUX U 3HAUMTENILHBIX 110 IUIOIALM BOSOXPAHUIMLIAX OHH JOCTH-
raiT onHoro M Gonee Merpor. IlpHYKHOM H3IMEHEHMSA COFTIACHOTO XOOa YPOBHA
MOTyT 6BITh TaK)Xe HepaBHoMepHas paGora arperaroB I'3C n 3a6op BOIBI Ha LLITKO-
30BaHUe, ceifllieBLIe KoneGaHusd, BO3HUKAOLUKME BCISOCTBUHE pasHUUBI aTMocdep-
HOTO aBJiIeHMs HAH aKBaTOpHel,

s pellleHdst MpaKTHYeCKUX 3a0ay HauOOJIBILMHA MHTepeC ApencTaBlIAeT H3y-
yeHHe KoNeGaHuil ypoBHA, 00YyCNOBIIEHHBIX W3MeHEHHEM 3alacoB BOOLI B BONO-
xpanwiniie. Takue KoneGaHNA XapaKTEPU3YIOT PEXKUM, TAK Ha3bIBAEMBLA P EXUM
YPOBHA'’ WJIH ’YpOBeHHBIH pexum’'.

2.2 J1na OlEHKH YpPOBEHHOI'O peXHMa BOTOXPaHWUIMIL WUCHONB3YIOTCA Clie-
BYIOIME XapaKTePUCTH KU :

cpedHHE YPOBHH 32 MeCsLl, I'ol, 32 MHOTOJICTHUH W/IM HaBMTaUKMOHHBIA nepHo-
pi;

3KCTpemManbHbie (MaKCUMallbHbIe ¥ MHHHMAJIbHbiE) YPOBHH 334 MecCAl, I'OA,
MHOTONETHUH KM HaBUTAUMOHHBIN MEPUOLB;

NIOBTOPSEMOCTD U 06ecleueHHOCTh BBICOKUX ¥ HU3KHX YPOBHEH 3a Ioll, MHO-
TONETHNH WY HABUTALMOHHBIN NEepHOLBI;

NOBTOPAEMOCTb U 00 eCleYcHHOCTb CPOUHBIX (exeuacHrlX) ypoBHeH 32 Mme-
CAll, TOII, MHOTOJICTHUA WIM HaBUTALMOHHBIR [TEpHOab!;

BeJIMUMHa KojebaHHH ypoBHs (CyTOuHas, MeCAYHAas, rogoBasg, MHOIoJer-
HAA)

TIOBTOPSAEMOCTh BENHYNH BETPOBBIX NeHUBENAUMH 110 MeciAuaM;

MPONOIDKUTENBHOCTh CTOSAHMA BBICOKMX YpoBHEH (CpemHAs ¥ MaKcHMaiL-
HasA) TpM OTHEIbHBIX MOObEMax;

NPONOKUTENRLHOCTh CTOSHUA HU3KUX YPOBHeH (CpelHAs M MMHHManbHas)
MpY OTHENBHBIX Cafax;

YPOBHHM Hayana OCEHHEro JIeMOXOoa H JIeNoCTaBa, MepBoil MONBHXKKH H BeCEH-
Hero nenoxona (B YCTbAX PEeK ¥ B BEPXOBBAX BOOOXPaHUIIHILY) .

INepeuncrneHHBIe XapaKTEPHCTHKH YPOBHSA OOJDKHBI GHITH MOy 4eHbl 1A Cpel-
Hero M npeoGnapawoinero pexumon. Kpome Toro, Heo6xoouma XpoHONOIHYECKast
s3amch koneGaHuit ypoBHs.

OGopynoBanne U MeTOZHKA HabMOaeHnH

2.3. HaGmonennss Han yYpoBHeM BOLBI OCYLIECTBASIOTCA Ha BONOMEPHBLIX
MyHKTax (Tocrax), o6OpyHOBaHHBIX CBasAMM (pefikamu) WM YCTpoHCTBaMM mns
HengepblBHOi’l perucTpauuy xoneGaHuR ypoBHA (camommMcus! THna ’Banpait’,
I'P-38) . Hanbonslume M HaMMeHbILIMe 3HAYEHUs. YPOBHA Ha BOOOMEPHOM IyHKTe,
roe HeT camonuciues, (HKCHPYIOTCS MaKCUMATbHO-MUHHUMATBHBIMUY pelKamu.
Omicaue peek M CBaff B CHOCOGOB MX YCTAHOBKH HAETCA B COOTBETCTBYIOHMX
HacTtaBneHusAX riRpoMeTeoposIoryyecKuM CTAHUMAM U [I0CTaMm.

BonomepHsle MyHKTBI MOJKHLI pacHOIAraTbCA B MeCTax, HMeLMX csoGon-
Hoe coofIieHHE ¢ BOOOEMOM IIpU MOGOM TOJIOXKEHUH YPOBHA BOOBI H 3allIIeH-
HBIX OT CHJIBHOTO BOJIHEHHA, Oped(ylonmx JbIoB, OT pa3MbIBa U 3HaYUTEIILHBIX
OTNOXeHUH HAHOCOB.

MecTOMoOMONKeHHEe U KOHCTPYKIMIO COOpY>KeHult U 060pyIoBaHUA Ha HUX He-
06X0M¥MO COIIacOBATh C MECTHBIMY OpraHu3auusamu I'oCKOMIHIpoMera.

2.4, JInA onpenelneHUs ¥ NPOBEPOK BHICOTHONO MONIOXEHMA “Hyns mocTa”
060pynyioTcs Ha MECTHOCTH penepa, MpuBsA3aHHbIe K ['OCYIapCcTBeHHON HeB enup-
HOM cetn (K McXopiHomy peniepy) npennpusitTeM I'VKa. Ilis npoBepKH BBICOTHI
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paGouero pemnepa CIyxXHT OCHOBHO# penep, a paboumii HeoGXOouM s CUCTeMaTH-
YeCKHX ompelesieHH HUBENMpOBaHMeM BBICOTHBIX OTMETOK Hylell peex u cBaif.

YcrpoiicTBa BONOMEPHOro NyHKTa HUBenupywoTca no [Y xnaccy TouHocTH
OT OCHOBHOIO pemepa yepe3 paGouwit OBOKHEIM XomoM (MpsAMoe M o6paTHoe
HanpapJleHUA) . PaCXOXKIIEHUS CYMM NpeBbILIEHHH N0 DPAMOMOMY M O0GpaTHOMY
XOfly HOJDKHBI HaXOOMTECA B Nipefenax = 5Vr, roe N — YHCIIO CTOAHOK MHCTPY-
MCHTA 32 OOMH XOI. KOHTPOJIBHOC HUBCIIMpOBaHue BOJOMEPHOFO MYHKTa HOMXK-
HO NPOU3BOAUTECA HE pEXKE ABYX pa3 B rof.

B cinyuae HEBO3MOKHOCTH TeOMeETPUYECKOTO HHBEJIMPOBAHUA OTMETKH “HY-
JiA OCTOB™ MOTYT MEPENABATECSH OT NMYHKTA K IYHKTY BOOHBIM HUBETUPOBAHUEM,
TOYHOCTH KOTOPOro OLEHHBAETCA MO HaUGOMBIMM CpeqHeKBalpaTHUeCKUM OG-
KaM HApH BHMHCIESHUY [0 YPOBHAM ;

cpemneronoseiM 6, =t 4/, om; (12)
CpeNHeMECTIHBIM q‘agai 9,5/#{,@1; (13)
CpemHecyTOUHbIM 64/7 = £21,6/Vr, cm, a4)

rEe /1 — 4KCNIO WICHOB PANA.

JIyuwie Bcero Gparh cpenHemecsMHEIE YPOBHM ¢ GONBIMM psIoM HaGmome-
Hult (722 25 ner).

Ilpy Hanuuuy OAHHBIX [0 OTMOPHOMY HYHKTY A BbIcOTa “Hyns mocra” B
NyHKTe B MoxXeT ObITh MOJIy4YeHa C yYeTOM BLIMUCICHHA CpeJHEKBAIpATHYECKOK
oumbxu fo cnenyoowmei popmyne:

JAH-AHA)?

n(n-1] ' 1

6=t
AR
rme AH - PA3HOCTh CHHXPOHHBIX YpOBHeii B myHkTax A u B; A A — cpepuna
PA3HOCTh YPOBHe#l B TeX )XX¢ NMYHKTaxX 3a BeCb PAA; /A — YMCIIO WIEHOB pAAa.

BricoTa BeTpoBOIO HaroHa A /7 NpuHMMaeTcs, KaK MpaBUNIo, MO HATYPHBIM
HaGmiofeHNsAM, a OpH OTCYTCTBMH HMX MOXeT HpUO/IMKEHHO OINpeNeNAThCH HO

¢opmyne , HE yUMThIBAIOWEA KOHQHUTypaluio GeperoBoil NHHUM U YIIJIOHBI
OHa:
-6/ 2
Ahr=2'10 dv X/_q//)cosoc po (16)
roe W — pacueTHas CKOPOCTBb BeTpa, Mfc; A4  — MpOTAXKEHHOCTb OXBaYeHHOM

BEeTPOM aKBAaTOPHMHM, M; IPUHUMAETCsE MAKCHMAaNbHAA OJIMHA pa3roHa OpH roc-
NOACTBYIOIEM BeTpe (aKTHBHbIe PYMOBI) ; of , — YIOJI MeXAy MpOZObHOM 0ChI0
BOIOEMA U HATNIpaBJIEHHEM BeTpa, rpaf,. A

2.5. Cocras u cpoku HaGmoneHuit Ha BONOMepHOM MyHKTe U3noxeHbl B Hac-
TABJIEHHH THIPOMETEOPONIOTHYECKMM CTaHUMAM U noctaM (BBIL 9, 4. 1, 1968 1.).
TouHocTs HabmoACHUHA 32 ypOBHEM BObI HOJKHA ObITh 1—-2 cm. HaGmioneHus Ha
BOOOMEpHBIX MYHKTaXx B MECTe M3bICKaHHH HOJKHBI OXBaThIBaTh BCE Xapaxrep-
Hele ¢a3pl 1 He MeHee 60% BETHYNHBI BO3MOXHBIX KoJeGaHuil ypoBHA B ONOPHOM
MYHKTE, MOCKONBLKY CBS[3M MEXIY YpPOBHeM B MCClIedyeMOM paifioHe H ONOPHOM
MYHKTE.

TlapannensHo ¢ HaGMIOOEHHAMH 32 YPOBHEM JIOKHBI OCYILECTBIIATHCA Ha-
6monelus 3a BETPOM, TeMIepaTypoi BOLLI, NEdOBLIMH ABJIEHHAMHU ¥ TONIMHON
nboa.

Pe3ynsTaTel HabmioneHu# 3a ypOBHeM 3amMMCHIBAKTCHA HA MeCTe MPOU3BOICT-
Ba HaGmomeHnd B KHmkky KT'M-1, npuBeneHHbie B Hacrapnenuu.



Cratuctmieckan afpaboTka pe3ynbTaTos Hab MO neHHH

2.6. WcxooHbIMH MaTepHalaMH, KpOME HeloCp eICTBEHHEIX HabmomeHult Ha
CTalMOHAPHBIX TOCTaX, 0GOPyNOBaHHBEIX B COOTBETCTBHH C TpeGOBAHUAMM, H3JNO-
sKeHHsIMHM B Hacrasienuu , cnyxar naHssie Taémuu, TT'M-1M, noMelliacmbie B exe-
xc*gou,nnxax, perynsApHO H311aBaeMbIX 'OCKOMIHOpPOMETOM, WM XpaHALMECS B €ro

HOax.

CnyuyaitHsle olMOKH rpu 06paboTke MarepyaoB N0 YPOBHAM YMeHBILAOTCA
IOpy yBeJIMYEHHH 4YHCTIa CPOKOB M IepHonda ocpedHeHusi, HaubGonee HamexHble
CpeOHEeCYTOUYHbIe YPOBHH MOMYYalOTCA Mpd o6paboTke eXeYaCHBIX MITH YeThIpeX-
CPOUHBIX (uepe3 Kaxable 6 u) HaGIONeHuH.

B Ge3nemusiit nepuon 1o rpadMKaM XpOHOIOTHYECKOTO X0Ha CpOYHOro ypos-
HA Cclenyert yCTaHOBHTh, He MPUXOMATCA i Ha NMPOINY IeHHbIE CPOKH, CYOsA 110 CKO-
POCTH ¥ HaTIpaBjIeHHIO BeTpa, SKCTpeMalibHble YypoBHU. Eciu Bo BpeMs NpomyCKoB
Habmonesuli 3a ypoBHeM ObLIM ClIyYaM LIITOPMOB, TO BHIMUCIICHUHA CpEIHHX MeCHy-
HBIX YpOBHe! MPOU3BONMTE He CledyeT.

2.7. BulyuclieHHe CpeZHUMX 3HayeHWH YpOBHJA CBOOMTCA K ONpefeNeHHIo 32
n -netHuit pAn HaGrioneHuit (Mo CpOYHBIM HaHHBIM) CPEAHEMECAYHHIX, cpelHe-
TONOBEIX H CpeIHeapH(PMeTHYeCKHX 3HaYeHUt H K MOCTPOEHHIO XPOHONOTHYECKUX
rpadHKoB Xxona ypoBHel (CpeNHecyTOUHBIX, CpelHeMeCIYHBIX, CPpeqHErogOBRIX) .
Pacyers1 He TpeGyIOT MOACHEHUHA.

TlocTpoeHHe XpPOHONOTHYECKMX TpadKoB M3N0XKeHo B Pykosomcrsel.

IlenecooBpa3Ho OCTAHOBMThCA Ha IOJIYYEHHH YKA3aHHBIX BHIllle XapaKTe-
PHCTHK C NPUHATEIMH HOOIYINEHHSIMU U OTKIOHeHWIMH, 2 UMEHHO — Ha OLEHKe
MareMaTHYecKOTo  OXHIAHUA YpOBHA A, C NOBEPHTENBHBIM HHTepBaoM & :

H 0~ HZE, an
roe // — cpenneapudMeTHuecKoe 3HaUEHHEe YPOBHA U3 pAaa /2.

HrmHa psAnga B romax, HeoGXonuMas MJisd pacuera CpefHErO ypoOBHA ¢ 3alaH-
HOH TOYHOCTHIO, OlIpenenderca no gopmyne

n= 62/AH?365 c, (18)

rae 64 — CPeNHEKBAAPATHYECKOE OTKIIOHeHHe, cM; A // — TOYHOCTH BEMMCIICHUA
cpepgHEro 3HaueHHA, cM; ¢ — YHCIIO CPOKOB HaGmONEHMIt B CYTKH.

B cBoio ouepens & omnpenensercs no dopmyne
€='£°‘ 6H/VI?, 19

B KOTOpO# CPCOHEKBANpATHYECKOE OTKIIOHCHHE MCCIeAyeMOro pAaa pacCuuThiBa-
10T II0 BBIPp XK CHUIO

20)

a Kpurepuit CTeionenTa £, omnpenensercs mo Tabune?.
Hna pelieHus NpaKTUYeCKUX 3aay HepemKo HeoBXOOUMO 3HATh YPOBEHB BO-
Oxl B M0G0 TOYKEe U CPENHMN YPOBeHb I BCETO BOOOXpAaHMIIHILA, IpH 3TOM

¢assl PEXHMA H CTEHCHB 3aMoJIHEHUsI BOOOEeMAa MOTYT GbITh CAaMBIMM Pa3JIM4YHBI-
MH.

1 PYKOBOOCTBO MO pacyery 37IeMEHTOB THApPOJIOTMYECKOTO PeXxHUmMa B NpH-
OpesxHOH 30He MOpeH W B YCTbAIX PEK NpPHM MIDKEHEPHBIX M3bICKAHHAX. — M.:
T'nopomereonsmar, 1973.

2 Ta6n. 1.1 B PyKoBomcTBe 1O pacyeTy 37I€eMEHTOB THOPOIIOTMYECKOTO
pe’kuMa B NIpUGPEXKHON 30HE MOpeit U B YCTbAX PeK NPH HHOKEHepHbIX H3BICKa-
HuAXx . — M.: T'ugpoMereouspar, 1973.
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Paccmosnue om nAoMmuHe!

Puc. 1. Cxema K pacuery cpeHero ypoBHs

a, 6, 8 — Kpuable caob00K0il NOBEPXHOCTU COOTEETCTEEHHO 8 NEPUOO HanonHe-
Hun, npu ormerxe HITY u neped manoanenuem (Hoeocubupcxoe eodoxpa-
Hunuwe)

CuGupcxkum HHUH snepremuxn M3ud CCCP  (M.C.CepreeHKoB) HpemsiokeH KOM-
GuHupopaHHEIN rpadoaHanuTHYECKHH cOco6 pacyeTa TaKkHUX YpOBHel ¢ HCNOJIB30-
BaHHeM KpHBOH cBOGONHON BOMHON MOBEPXHOCTH M COOTBETCTBYIOLMX YpaBHe-
Hul

KpuBas cBoGonHON BOXHON HOBEPXHOCTH CTPOMTCA MO HAHHHIM O Paccros-
HUAX MeXnDy BolomepHbimMu nocramu (och X) M 3HaUeHUAMH YPOBHSA Ha HUX
(ock ¥) Ha momenr pacuera (puc. 1). Kpusylo pexomeHOyeTcs CTpOHTH B Mac-
wrrabe, NMO3BONAIILEM CHUMATh 3HaYeHHA YPOBHA BOHbI B jioboft Touke ¢ Toy-
HOCTHIO 0 1 cMm.

CpenHuit ypoBeHb I XapaKTepHBIX YUaCTKOB WK BOOOEMa B LIEJIOM Haxo-
muTcs  cnenylommM obGpasoM. Ha ocu X mpoBonATcs rpaHumbl ONHOPOLHBIX
no mopdomerpun yyacTkoB. s yuacTKoB, FBE XOO YPOBHS MOMUMHAETCA JIUHEeR-
HOHl 3aBMCHMOCTH, CpeliHee 3HaueHHe YPOBHSA HAXOIUTCA KaK cpefHee apupMeru-
yeckoe no dopmyie

H=(H, +H.)/2, @21
rpoe ”” H H‘ — BENNMYHHA YPOBHA B Hauajie ¥ KOHIIe yJyacTKa.

Ins y4acTKoB, Flle XOL, YPOBHS HeJlMHeeH, cpelHUe ero 3HaueHHA HaxomATCA
no popmyne

A= (Hy+4H, +H)/6 a2
roe "'L » h; ,ﬂ, — 3HAYEHHA YPOBHell B Hauajle, cepeguHe H KOHUE Y9acTKa.

BeMHCIIMB CpefH¥e YPOBHM Ha KaXHOM YYacTKe, MOXHO OMNPEREIUTh Cpen-
Hee 3HaUeHHe YPOBHA BOIBL st BCero pomoeMa. C 3TOM 1eNIBK MO YAaCTHRIM KpH-
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BHIM 06BEMOB BOHIBI M:f(fz-)naxonnTCﬂ 00beM Ha KaXOOM y4acTKe r0 BeIYMCHEH-
HBIM VIS HUX CpemHUM ypoBHAM. O6umit 06beM BOSOXpaHUIKILA HAXOOUTCA KaK
CyMMa YacTHRIX 00beMOB

Fi3
w=J>> w.. 23)
i=7 [4

Ompenenus ero M MCNONB3Ys 06U KPHBYIO 0OOBEMOB, HAXONAT CpeMHMlE
YPOBEHbD,

Jnsa HaxoxXH@eHUA ypoBHsA B NMepHON BETpOBO# IeHUBeNAUMHU TIpYM pacnpocTpa-
HeHUM BONHEHUA BOONL Gepera (HaubGonee yacto BeTpewaloumitcs: crnyvait) npen-
BApUTENBHO CrenyeT MpOoU3BeCTH CriaxnBaHUe KonebaHuik ypoBHA WA “NIHMK-
BHIAUMK’’ BETPOBOM MEHUB CIALHH.

2.8. Bribopka MaKCHMANEHBIX M MWUHHMAaNBHBIX YpOBHEH BOIBI OCyIect-
Brisiercs U3 exerogHukos l'ockomrumpomera. CBemeHUsA o6 3THMX YPOBHAX Tpe-
OyioTcA [ YCTAHOBJIEHHMS MMPOEKTHBIX OTMETOK rUOpOTEeXHUYECKHX COOpYXKe-
muti. Kak npaBuno, marepuann! MHOFONETHUX HAOGMIONEHMHt ODAIOT BO3MOXHOCTh
HONYYUTE 3KCTPEMYMEBI (MaKcUManbHble H MHHUMANTbHBIE U3MEpEHHBIE 3Haue-
HUSA ypoBHeH), YTO NO3BONACT NOMHOCTHIO YIOBJIETRODHTH 3amlpoChl MPaKTUKH.
O6paboTka ypoBHelt OCYLIECTBIIAICTCA TaK Xe, KaK M B cliyvyae €O CpeXHUMH YpOB-
HAMH, T.e. HAXOIOAT cpedHeMecAYHble (CpelHEeMHOroeTHHe) MAKCUMYMBbi (MHHK-
MYMbi) YPOBHS, CpeNHeKBafpaTUYeCKUe OTKIIOHEHU U MaTeMaTHYeCKoe OXHla-
HME YpPOBHeHl C JOBEPUTENBHLIM MHTEPBATOM 3adaHHOH BEPOSATHOCTH NpeBbllile-
Hus. [Ipy KOpOTKOM NepHolc CYIECTBOBAHMA BODOXPAHUIIULUA B KaYyecTBe IKCT-
peManpHbIX YpoBHeHR BoIpl MPHHAMATCH NMPOCKTHbIE YPOBHH (POPCHPOBKY M Cpa-
60TKHM BOMOXpaHUIHILIA.

2.9. Harnsipnoe mpenctaenenne o6 N3MeHUMBOCTH YpOBHA aeT KpuBasi ofec-
niedeHHOCTH. OGBIMHO OHA CTPOMTCS MO CPOYHBIM HAGMIOLEHMSIM 3a MecCdll, Ce30H,
TOI ¥ XApaKTepH3yeT IPONOKUTENLHOCTL COCTOSIHUA YPOBHA B TOOY, €ClM [o-
CTPOEHA M0 MAHHBIM HENPepbIBHOTO psna HAGNIONCHUN 32 ONUH TOO UNIHM HECKONb-
KO JIeT.

Ha Bomoxpanunuiuax, rie nepuoi HaGmoneHuH orpaHMyeH JIeOOBBIMH YCITO-
BHAMH, XapaKTepUCTUKOH! H3IMEHUMBOCTH YPOBHA CHNYXMUT KpuBas obecneueH-
HOCTH 3a 6€3nenHbIA Nepuon, paccunThIBaeMas 110 MHOToneTHeMy pRnoy Halmiose-
upit, Tlpy srom 3a GeanenHuId fepuoi NPUHUMACTCA MPOMEXYTOK BpeMeHH OT
IaThl OKOHYATE/ILHOI'O OMHILCHMS BOLOeMa OTO J1bOa HO HaThl YCTOMYUBOIrQ fl0AB-
JIEHHS NTBOA.

Ob6ecrieyeHHOCTL YPOBHEH pacCUMTHIBaETCS B MPOUEHTAX MO HaHHLIM CPOYHBIX
Habmogenuit mo dpopmynam:

AR CpenHecCyTOYHbIX YPOBHell

fe) =(/7z/rz)/00,' 24)
QN1 HAMBLICIIMX YPOBHeH A
P =|m firn +1)]100. 25)

O6ecneyeHHOCTh HaWBBICIIMX TOOOBBIX M CPeDHEFOOOBBIX ypoBHe olpeme-
nsercst no popmyiie

P =[(m-0,3)/r 0,90, 26)
rae /72 — HOMep UYiaeHa PAAa, pacroIoKeHHOTO B NOpAnKe yObhIBAHHRA YWIEHOB;
72— obluee YUCI0 YWIEHOB PANa.

KpuBass oGecleyeHHOCTH CTPOMTCS B KOOPIWHATHBIX OCAX Ha KIeT4aTke
BEPOSITHOCTH, MpHUEM MO0 OCH abcuMcc OTKIAMLIBACTCA TPOLEHT 06 eCHeYeHHOC-
TH, 110 OCH OPOMHAT — 3IHAYCHUS YpOBHs (ero WHTEpBAHl). lpoueHTht obecrie-
YEHHOCTH OTHOCATCH K HUXHUM IpaHuiiaM HHTEPBAJIOB YPOBHEeIS.

Ha xpuByio 0GeCNcyYeHHOCTH KeNare/bHO HaHOCHTBL BBICOTHOE MOJIOXKEHHE
CpENHero, MaKCUMAJIbHOTO W MHUHHMAIBHOTO YpORHEeA W OaTbl WX CTPOEHHs .

2.10. Ommipuyeckue KpHBLIe OGeCHeUeHHOCTH 3KCTPEMYMOB HAHOCSTCH
Ha KJIETYATKY BEpOATHOCTEH.

“-de 17
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Puc. 2. bespasmepHbie KpuBhie 06eCleUeHHOCTH 3KCTPEMANBHBIX OTKIIOHEHUMH
YPOBHA
a — Hauevlcwux; 6 — HAUHUIWUX

Bce pacyers! spInonHAmTCA B TabnuyHOH ¢opme, a IMIMPUUECKHE KPHBBIE
pacrpenenesBus 3KCTpeMyMOB HaHOCATCs Ha rpadux (pHC. 2).
OueHKa TapamMeTpoB PAClpeeneHua 3KCTPEeMYMOB OCYLIECTBIIAETCH HO Bpipa-
MEHUAM

/e = d”'max,mln/6" i @7
v =H Yy

max,mn max,min Y, (28)

HpHYeM [pH OUSHKe MMHUMYMOB 3HaK B BeIpaxeHun (28) MeHseTcs Ha IpoTHBO-
NOJIOXKHBIR, 31ech

—~

/_72

S maxgmin 29

=)L 42

max,mirn ‘m=1" maxmin

rae sz — DJIMHA MCCTIeZYeMOro pAla; /72 — MOopAOKOBbie HOMEpPa WIeHOB pAXa

(re=1,2%.. gn ) s Amaxmir— YICHBI PANA 9KCTPEeMYMOB (MX 3HAYEHMA) , PACIIO-
b1B

JIOXKEHHbIC B ¥ alomeM’nopﬁ.u.Ke;Hmax,m in— CpegHne 3HaUCHU A HCCIepyemMoro
pana;

maxmin

H =( 7//2)/"%&/ H

max,min ’ 30)
Yn O, — cpenHee 3HAuYeHHe H CPENHEKBALPATHIECKOE OTKIOHEHHE HpUBENEHHOM
nepemMenHolt Y (BpiGupaercs no tabn. 1.12 %),

C y4yerom Beex MepeuncreHHbIX BelIMYMH 3KCTpeMyMBbl 3amantol ofecmeuen-
HOCTH (BEpOSITHOCTH NP EBBILLICHUS) PACCUMTLIBAIOTCA MO (POpMYIie

* pykosonmcreo no pacueTy 37eMEHTOB THOAPOJIOTMYECKOTOo PEXHUME B npu-

GpexHO# 30He MOpei M B yCTBAX peK mpH MHXXEHEPHBIX U3BICKaHUAX — M.: I'mp-
poMereon3spar, 1973,

| ¥.]



= in FUA)Y, 31
’nmax,min Umax,mm"'(/) Prmax,min ' (31

e Y CHUMAETCA C COOTBETCTBYIO X aPUMKOB a . .
anax,min YIowux rpaduxo u & puc.2

2.11. Onpenesiedre CBS3U MeXIY ABYMA NyHKTaMU HEOGXOOUMO Hid B3aUM-
HOTO KOHTPOMA HaOMIOOeHUH M IO7isl MOJyYeHHSA MHOTOJIeTHUX XapaKTepuCTHK KO-
nebanuit ypoBHA B NIyHKTe C KOPOTKUM psfom HaGmroneHuit.

Insa peuleHus 3amauM BLIGHpaeTCA B Nperenax U3yyaemMoro Bodoema IyHKT-
aHaJIOr C MHOFOJIETHUM HaJeXHBIM pAIOM HaGmoneHuit, 6J1M3K0 paclonoKeHHbIH
K HCCIIEDYEeMOMY ¥ HaxomdlMicA B CXOOHBIX T'MOPOMETEOPOJIOTHYSCKUX M Ieo-
MOPOJIOTHYECKUX YCIIOBHAX.

CyxpeHue 0 ¢xoAcIBe KosneGaHu#l ypoBHA BOLbI B 0G0MX NYHKTAaX OCYIlIeCT-
BNAETCA 10 COBMELUCHHOMY XPOHOJIOTHUYeCKOMY TIpaduKy yXoIla ypoOBHeH,
CTposlIeEMyCH O ONMHAKOBOTO Hepvoma HabGmioneHuil, HampuMmep 3a MecCAU.

CBa3b Mexay ABYMS IYHKTAMH BBIpOKAOT B BHIe YPABHEHUA peErpeccuH
nu6o rpaduuecku. [Ipu mocrpoeHnd rpaduka CBA3M NpsAMasi IPOBOOUTCA TONBKO
HpH SIBHOH KOppenslMH TOYEK OKOJIO ONHON JIMHMU M HOJDKHA Q6s3aTeNnbHO Npo-
XOOUTH Yepe3 TOUKY CO CpedHMMM 3HauyeHHAMH NepeMeHHBIX (X, Y). AnanurtH-
YyecKoe BhIpaKeHHE JIMHEHHON 3aBHCHMOCTH MOXeT ObITh NONYyYeHo ApH NOMOLM
METOO2 HAMMCHBIIIMX KBallpaToOB.

2.12, PacuerHble YpOBHM HeoOXOOUMBI [JIf OMNpelencHus (HasHaYeHHs) BhI-
COTHBIX OTMETOK THIPOTEXHUYECKHUX COOPYXKCHHH, B OCHOBHOM DAacCIIonaraeMalx
Ha OTKPHITHIX aKBAaTOPHMAX. B 3aBUcHMOCTH OT Ktacca coopyikeHui o6 ecrieueH-
HOCTH pacueTHBIX YpOBHeif, MonyyaeMbIX OIMCaHHBIMH BbILIe IpHeMaMH, MOXeT
Konefarbcs B 3HAUMTENBHBIX Npenenax. Ilpu npoekTHpoBaHuH GeperoyKpenureb-
HBIX coopyzxcemm 3HaueHua 0GecneyeHHOCTH clieflyeT NPHHHUMAThL COTJIACHO JaH-
HBIM Ta011. 2.

TaGbnupga 2

BeperoykpemnurensHble COOPY- O6ecneueHHOCTb PACYETHBIX YPOBHeit, %
e xnac::;o;yxcemn‘i
““““ ii“"[ m Ty

Tomrophse rpasuTamuonmtre cremsn 1 25 50
ByHsI 1 ioOBORHBIE BOTHONOMBI - - 50
Bomxo3amurHbie JaMObI 0,1 0,5 1
HcKyCcCTBeHHbIe TUISKH

a% 6e3 coopyskeHuil - - 1

6) c coopyKeHuAMU - - 50

NMpumeuanue. [Ana GeperoykpenurerbHbix coopyskeHuit 11 u Il knacca,
a taxoke IV kmacca (BOJHO3aUUTHBIE 1aMOBI U HCKYCCTBEHHEIe IUTKY Ge3 coopy-
JKeHui) obecneueHHOCTbh PAaCueTHHIX YPOBHeHd HeoGXOOMMO HPHUHMMATH II0 HaH-
BBICIIMM TOMOBBIM YPOBHAM. IInA GeperoyKpenurenbHbiX coopyxeHuit 1Y xiac-
ca (MOmIOpHble IPAaBMTALMOHHBIE CTeHbI, GYHbI M MONBOAHLIE BOHOJIOMBI, HC-
KYCCTBEHHbIE IUTAXKU C COOPY>KeHUuAMH) 0BecreyeHHOCTh PacyeTHbIX YPOBHel Heo6-
XOAMMO NMPHUHHMATD N0 CPEIHHM TOJOBBIM YPOBHAM.
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3. MCCAEAOBAHHE BOJTHEHMA

OCOGeHHOCTH BETPOBOro BONMHEeHUA Ha BOXOXPaHWIAIAX

3.1. CoBpepicHHaA TCOPHA paccMaTpuBaeT BeTPOBOE BOJTHEHME C TO3UUMME
MPEeNCTAaBIIEHUs O CHeKTpanbHOM CTpyKType BOJIHOBBIX IIpoileccoB. B3BosHO-
BaHHad BETPOM MNOBEPXHOCTH BOINOEMa MMeeT OYCHE CIOXHBIH penmbed, Hempe-
PBIBHO MEHSIOIMIACA BO BpPEMEHH W NPOCTPAHCTBE, KOTOPhIH mMpeacTaBnsercs
KaK pe3yssTaT CIIOKEHUS 3JIeMEeHTapHLIX (CHHYCOMZAILHBIX) BONH (MnM CIIEKT-
PIBHBIX COCTABJIAOIIMX) C Pa3fIMuHbIMK BBICOTAMH, IUTHHAME, NEPUOLAMH, Ha-
NpaBJIeHUSIMH M CKOPOCTAMH paclpocTpaHeHus.

3.2. Pa3BUTHe BOJIH B 3HAUUTENLHOHA cTelleHH ollpenensgercs cunoi, nmponor-
KUTENIBHOCTBIO M HalpasieHueMm Berpa. [locnenHee oOycioBIUBaeT ANHHY pasro-
Ha BOMH, Ha NPOTMKEHMM KOTOPOI'O BETPOBOH MOTOK BO3NCHCTBYET Ha IOBEPX-
HOCThL BozoeMa. Ha BOOOXpaHMIHMINAX Y 03epax Be/IMUMHa pa3roHa Oaxe MpH He-
3HAYMTENBHLIX H3MeHeHHSAX HallpaBJeHHA YacTO CYIUECTBEHHO MeHsSeTca Mn3-3a
CIOXHOCTA KOHTypa OeperoBofl 4epTbl, HajJWuuA OCTPOBOB M IOJIyOCTPOBOB.

B nocnennye ronsl MNOSIBUNOCH NOHATHE 00 IKBHMBAlIEHTHOM PpasroHe BOJIH,
KOTOpBIH ONpenensercsa ¢ y4eToM yOelbHOrO BKIAaa OTHEIBHBIX er0 COCTABIISAIO-
LIIMX IO Pa3HbIM HaMpaBjeHUAM (M0I] pa3sHBIMHU YITIaMH OT OCHOBHOT'O HallpaBjie-
Hus Berpa). TeM camplM yuuThIBaeTcs CilloxHas Geperosas KoHQUrypauus Bo-
noema.

3.3. IIpocthle yCrOBHMSA BONMHOOOpPA30BaHUA XapaKTEpPU3YIOTCHA MONEPEYHO
OOHOPOOHLIM BETPOBLIM IMOTOKOM, IIPH KOTOPOM CKOPOCTh BETpa IOCTOAHHA
WM H3MeHSeTca B Tpenenax 4 M/c, HanpasjieHHe OTKIIOHsIeTcs B Npenenax 22,59,
a KOHTYD GeperoBoif 4epThl UMeeT HecloXHy0 dopmy (COOTHOLUEHHE iyucH pas-
TOHa CaMor'o IJIMHHOTO K CaMOMY KOPOTKOMY, MpOBEHEHHBIX Yeped pacyeTHYIo
TOUKy Hoxn, yrioMm 45° oT HanpasneHds BeTpa, COCTaBIIsieT MeHee OBYX) . Bo Bcex
OCTAMBLHLIX CIYYARX YCIOBHS BOHOOGPA30BaHUS CUNTAIOTCA CloXkHBIMU. K Takum
yCIIoBUsIM BonHOOOpa3soBaHMA HAa BONOXPAaHMIIMILAX B OCHOBHOM OTHOCHTCSH
Cnyyau, KOTZa OTMeYaeTcsa cloxxHas dopma KOHTypa 6eperoBoi YepThl Ipu OgHO-
POIHOM B IOINEpEYHOM HalpaBjieHHu HOI¢ BeTpa. .

3.4. NoMuMo yxa3aHHBIX (PAKTOPOB pPa3BMTUE BOJIH OlpenenAercs eie ry-
6uHaMK BOmOEMa M MX M3MEHEHHEM No NyTU pa3roHa. B 2aBMCHMOCTH OT 3TOTO
dakTopa akBaTOpuUy HeNATCA Ha TMyGokoBonHbie (rmyboKad Boda) ¥ MeIKOBOL-
Hele (Menkas Boxa). BONMHBI OTKPLITOTO BoOOeMa IIPH BbIXOHE Ha MeIIKOBOIbE
(30Ha TpaHcdopMauyK) CYLIECTBEHHO U3MEHSIOTCS: BBICOTA HX YMEHBIIAeTCA, a
Hepron, Yallle Bcero ocTaeTcs HemsMmeHHbIM. [ipu nooxone k Gepery ( B mpuboi-
HOM 30HE) TaKWe BOJIHBI MOCTeNMeHHO oGpylmMBaloTCs, pa3buBasicy Ha Gonee mell-
Kue, HocsiuMe HassaHue NpuboiiHeix BonH (npubos). Hakoweil, B npuypesoBolt
3oHe OOpasyercsHakar - HENPEpPBIBHBIA BO3BPATHO-NOCTYNATENLHBIA INOTOK.

Tlpr orubasHmy pa3NMUHBIX NPENATCTBUN (HAOBOMNHRIX MM INOXBOLHBIX)
CPaBHHTENIBHO pOBHbIC JNHHMHM TpebHelf BOJNH MCKPUBAAIOTCA M YMEHBLIRIOTCA
1o BHICOTE (ABNeHUst pedpakumu v HUPpPaKUHK BOJTH) .

3.5. PocT BosIH He MPOUCXOMHUT GECNpeeNbHO JaKe B YCHIOBHIX HEOTpaHH-
YeHHBIX pa3TOHOB BONH U ITyOHHBI BONOEMa, a OTpaHMYMBAETCA OfIpeleneHHBEIM
COOTHOLLUEHHEM ckopocTdBeTpa ( W ) M CKOPOCTH pacnpoCTpaHeHHS BONH
( € ). Ilo NoCTHXEHUH TAKOTO COOTHOLUEHMSI, KOTIA MPUPOCT SHEprHH BeTpa
BONTHaMH OyHmeT paBeH pacCeAHWIo IHepTUd (OMCCHMIALMK) , RasbHellee HapacTa-
HHE BBICOTBHI BONH MpeKpalllaeTcsi M 3aTeM NOCTEeNeHHO HAYHHAETCSA MX 3aTyXaHue,
OJ1HM O0GBACHAETCA HEKOTOPOC 3auasabiBaiue HanSonbuIed BLICOTH! BOJIH OTHOCH-
TEJILHO BpeMEHM AOCTHXKEHUS MaKCUMAILHON CKOPOCTH BETpa 32 LITOPM.

BrinensoTca Tpu cTaniuu pa3sBUTUS BOJTHEHMS.

Hapacraroniee BonHeHue, HaGmonaemoe oGbIMHO B Havaje LUITOpMa WIIH TIPU
GhICTPOM H3MGHEHUM HANpaBIeHUSl BeTpa, XapaKTepU3yeTCs YBENMYEHMEM BO
BpeMeHHM BBICOTHI BOJIH (B TouKe HabmiomeHuit). B 3TOT Nepuon CpaBHUTEIBHO
GONBIIUM CKOPOCTAM BeTpa COOTBETCTBYIOT OTHOCHTEILHO HeBOJIbILME BLICOTH!
BOJIH,

YcranoBuRBIleecs (pa3BHTOC) BONHeHMe, HaGiomacMoe NPH NOCTHXEHHU
TNOJTHOTO pPa3BHTHA BONH IPH [AHHBIX BETPOBBIX YCIOBHAX, XapaKTepu3yercs
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HeM3MEHHBIMA HIIH MATTOMEHAIOMMHICH BO BpeMeHH 37IeMeHTaMH BOJIH M BETpo-
BLIMH YCROBHAMH (CKOpPOCTLIO H HanpasielHeM BeTpa).

3aryxawouiee BolIHeHne, 3bi6p (MepTBad 3u10b), HaGnonaemoe npu ocnabne-
HHM Berpa (MOJIHOM 3aTyXaHWH) WM IIpH ObICTPOH CMeHe ero HampaBiieHUA,
XapaKTepH3Yercs HEeHpepbiBHLIM YMeHBLICHHEeM BBICOTbY BONH BO BpeMeHW HIIH
110 pasToHY, P 3TOM CPABHHUTEBHO MAIBIM CKOPOCTAM Berpa COOTBEICTBYIOT
OTHOCHTENNBHO BBICOKME BOJIHLL.

H3MeHUMBOCTE BeTpa NO HAIPaBIIEHHIO MOXET NPUBOIHUTH Takxke K 0Bpaso-
BaHUIO OHOBPEMEHHO IBYX WM HECKOJIBKMX CHCTeM BOJIH OT pa3HBIX HaIpaB-
JIeHMit, KoTZa Ha BOJIHBI OT NP ELICCTBYIOLIEro HANlpaBiieHUa BeTpa (3610b) HaK1a-
NBIBAIOTCA BETPOBBIE BOJIHbI, Pa3BUBILMECA MPH HOBOM HAaNpaBjIeHUH BeETPa.
IIpy HasloXKEHUH 3THX CHCTeM BOJIH 00pa3yerca cMelllaHHOE BOJIHEHHE, BLICOTA KO-
-Topore Gymer cxIankIBaThCAd U3 BBICOTHI BETPOBBIX BOAH ¥ BBICOTHI BOJIH 3LIOH.

Oco0LIM ClTy4aeM CMELIaHHOTO BOJIHEHUS SABJNAIOTCA CTOfYMe BONHBI (TOJ-
yest) , 0GpasyeMble TIPY HATIOXKEHHUH BCTPEYHBIX MM GIM3IKUX K HUM CUCTEM BOMNH.

3.6. BeTpoBbie BONHbLI Ha BONOXPAaHW/IMHUIAX B OTIMYHE OT MOPCKHX BOJIH
uMelT CONBILIYI0 3aBHCHMMOCTh OT KOHGUTypalUKM BooOoeMa U ero raybuH B
0c0GEHHOCTH NpHU 3HAYHUTENBHBIX KoNeGaHHUAX YpOBHA BoObl B 0Oe3dnenHoe BpeMms.
Ilo cBouMM pa3Mepam OHM MeHblIe, HO o6nagawT Gonslled kpyn3Hod. Uxepuns
BOJHEHUA Topa3fo MeHblle, IO3TOMY sIBJIEHHI MepTBOM 3bI6H NIOYTH HeT.

3anmauu yuera BONHEHHUA MPH POEKTUPOBAHUMU
FHOPOTEXHHYECKHX COOPYKeHHH U NMYTH UX P elueHUA

3.7. Mi3syyeHHe BOJIHOBOTO PEXMMAa BOZOXPAHHIMILA BXOIUT B MPOrpaMMy
THOPOMETEOPONOTHUECKHX H3LICKaHMH 117 NpOeKTHPOBAHUA Pa3/IMYHBIX THAPO-
TEXHHYECKHX COOpyXeHuil. BerpoBoe BonHeHMe OKa3biBaeT B Ge3NedHblit Nepuon
CyLLeCTB eHHOE BIMAHUE Ha MHIOPONOTHYECKYI0 06CTaHOBKY Boooema; ero HeoGxo-
OMMO YYHTHIBaTb, HaIpUMeEp, MPH M3ydyeHUM Tederuil, BojooGMeHa, 3arpA3HeHUsA
Bon. BoJiHLI BBICTYIAIOT B KaueCTBe BaXKHeiLliero runpoadHamMuyeckoro ¢pakropa
TaKHUX NpoIlecCOB, KaK (opMHUpOBaHME OOHHBIX OTIOXEHUH, NepeMellienyie HaHO-
coB B6nu3u Geperos, dedopmaliug menkoBonuii u Geperos. 3HaHue pexuma BOJ-
HeHMS TNO3BOJNACT OLUCHUTH NMPENENbHbIC NMOKA3aTE/IM HHTEHCUBHOCTH M CYMMAapHbIe
XapaKTEPUCTHKHU BONHOBBLIX IPOLIECCOB, YTO NpenacTaBifeT HauGonbUIMA MHTEpEC
1A OUEHKH BOJTHOBOT'O BO34eHCTBUA Ha 0OBEKTHL CTPOUTENLCTBA, V1A 060CHOBA-
HUs HeoOXO0OUMOCTH BO3BeneHUs GeperoyKperyieHusa ¥ ero KOHCTPYKIMH.

3.8. Ilon peXXMMOM BOJIHEHMSI NOHMMAETCA COBOKYMHOCTH BOJIHOBBIX Xa-
PAKTEPUCTHK 32 INIMTENBHLIA MPOMEXYTOK BpeMmeHH (00bNHO He MeHee 10 nerT).
Onsako BO3MOXXHOCTH HCIHOJMB30BaHMsSI NAHHBLIX perynspHbIX HabOmoneHui onsa
OleHKH peXHMa BOJIHEHHS, KaK NpaBWio, ObIBAaOT BeChbMa OTpaHHueHBI H3-3a
MaNoit OCBEleHHOCTH 3TUMM HaOJIIoNeHHAMH BCero pas’HooOpasus BONH MO aK-
BATOPHH BONOEMa M BO BpeMeHH. BonblmHCTBO BONTHOMEPHBIX IIYHKTOB OTHOCHT-
¢ K y3xolh nmpubpexHolt 30He, rme HaGnooneHUA NMPOM3BOMATCH NUIL 2--3 pa3a
B CYTKH. B OTKpBITOM %€ BOIOEMe NOJYUHCTPYMEHTANILHbIE ¥ HHCTPY MeHTallbHble
HabmioneHusT BelyTcd TOJNBKO 3MM30MAMuYecKH. Bce 3TO He Daer BO3IMOXKHOCTH
TOJIYMMTD JOCTATOYHO HAOEKHBIE CBENEHHA O peXUMe BOJTHEHNA HAa OCHOBE XapaK-
TEPUCTHK BOJIHEHUH Ha OAHHOM BoJOeMe IaKe B KOHKPETHOM €ero paiioHe.

3.9. HauGonee nojHble CBefieHusl O BOJIHOBOM DPEeXUME BOOOEMA II0/IYHAlOT
PACUeTHbIM NYTeM, HCIONbL3Ys METOMAbI M NpPHEeMbl BHIYMCIICHHS 1eMeHTOB BOJH
[0 TEOPETHUECKHM M SMIMPHYECKHM CBA3SAM C BOJIHOOOpasywoummu dakTopamu.
Ilpy 3ToM HarypHble ITaHHBIE WCIONL3YIOT /1S NPOBEPKH M KOPPEKTHPOBKH
PE3YNBLTaTOB pacyeTa 3TUMHM METONAMH NPHMEHHUTENBHO K YCJIOBMAM LAaHHOTO
BOIOEMa, TAK KaK yKa3aHHble MeTOObl He BCerna OTBeyaloT TpeOOBaHUAM mpaK-
THKH.

3.10. Hab6moneHus He DOMKHLI MPeECTeNOBaTh TOMBKO Y3KYKO NPaKTHUECKYIO
Uenb CTPOMTENECTBA. [lonydyeHHe TaKMX pelKHX K IEHHbIX MarepHajoB HabIo-
OeHuit Ha moGOM BolloeMe NOJDKHO ObITh HaNpaBileHO Ha Gojee IMpOKoe MHOTO-
11eJIEBOE OCBELEHHE BONHOBOTO pexxiMa. B HacTosmiee Bpems, KOrla B CTpaHe
CTaBUTCA 3anaya Haubonee 3G PEeKTHBHOTO U PaUMOHANLHOTO TIPOBeEneHHs TIOGBIX
paboT, BCTaeT HeoOXONUMOCTb TIpUMEHEeHHA eIWHBIX OOIUECOIO3HBIX METOAUK B
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HabmoOeRnax, ux o6paboTke 1 B pacyeTax BOJHEHUA. B CBA3H ¢ 3TMM MeToOMKa
M3BICKaHUR O71% OUEeHKH BOJNHOBOTO PEXHUMA Ha BOJOXPAHUIMIIAX HOIXKHA COOT-
BEICTBOBATh €OMHBIM TpeOOBaHWAM W CTaHOApTaM, KOTOpble HaHMbosnee paspabo-
TaHel I ceTH I'ockomrumpomera. Pe3ynsTaThl Takux H3BICKaHHE MOTIYT BXIIIO-
YyaThCS B ©XKEronoHoO M3maBaeMble MarepHansl I'ocynapcrsenHoro Booxoro Kamacr-

3.11. TIposepka pacyerHbIX PasMepoOB BOJIH MaHHBIMH HaTypHbIX HaGmone-
Hu# ofA3arentua mua coopyxeHudt I u 1l xiacca B moGbIx ciyvasx. B ocoGnix
YCIIOBHAX BONHOOGpa3oBaHusA, pH KOTOPHIX COBpeMeHHble MeTodbl pacuera
IeMEHTOB BOJIH OKA3BIBAIOTCA HEJOCTATOYHO HANEXKHBIM (He HMEIOT JOCTATOYHO-
ro 3KCIepHMeRTaIBHOr0 060CHOBaHNA) , TPOBEPKa 6pBaeT HeobXxonuMa Nist COOo-
pyxeHu#t u 60j1ee HE3KOTO KiTacca.

3.12. Cnyuas HeROCTAaTOYHOro OGOCHOBAHMA METONOB pacuera 3JIeMeHTOB
BOJTH MOTYT GBITE CBSA3aHBI CO CIISMYIOIUMMYU YCITOBMIMM:

1) mpu oTHoCHTenBHBIX pasroHax (/W03 < 05

rane J) — pa3rod BOJH, KM; Y — pacueTHasi CKOpOCTb BeTpa, M/cC.

PacueTHbie 3aBMCHMOCTH HOCTPOEHbI MO TEOpETHUYECKMM BLIBONAM M HYX-
TAIOTCHA B YTOUHEHHH [0 HATypHBIM HaGNIONEHHAM .

2) NpH OTHOCHTENBHBIX pasroHax A/W2<0,001 B yCIOBHAX MeNTKOBOIHOMN
aKBaTOPHH.

Merog pacyera OCHOBaH Ha pe3yJIbTaTax SKCTPANOJIsILMy 3MIMPHUECKUX IaH-
HBIX, IONYYEHHbIX 715 3HaveHuit HiW2>0,01.

3) IIpH CTpOUTENLCTBE COOpYIXKCHHA HA aKBATOPHH MCITKOBOIHOI'O BoOJOeMaA
CO CIIOKHBIM KOHTYpOM GeperoBo# MUHMM, I KOTOPOTO (iICKTPANbHBIA NpuUemM
pacuera npenycmarpuBact HEeHNOCTAaTOYHO 0600HOBaHHOC NpennonoeHue o CooT-
BETCTBHMH YTJIOBOTO pacllpefeieHHs JHepTuy BOJIH Ha MENIKOBONbe (KakK M Ha Iny-
60KOM BOLe) TeOpEeTHUECKOMY 3aKOHY:

8/n) = /F)eos? (32)

rae S (&) — J:mq)(gepeﬂunanmaﬁ byHKIHA pacHperierleHHs SHePTHUH BOJB B IIpexe-
nax cexTopa £90% OT HanpaBmJIeHHA BETPa; T ol -~ yrom, oTcYUMTHIBAEMBIiT OT Ha-
npaBmenus Berpa npr K = 00 B npexmenax cexropa £90°,

4) npH Heo6XOODMMOCTH NOCTPOCHHS IUIaHa pedpaKUuy COCTaBIAOIMX
YITIOBOT'O CIEKTpa B YCTIOBUAX CIIOXHOTO penbeda nHa (CriaxeHHOTo B NOIYCTH-
MBIX NIpenenax).

5) TpM CTPOUTENLCTBE COOPYXKEHUA B paioHe, paclloNIoKeHHOM B YCIOBHAX
NMpUOPEKHOTO MENKOBONBA C yxiioHaMu gHa > 0,05 unu € 0,002,

INpu ywronax oHa > ¢;05, xorga npyu Matoll NPOTAXEHHOCTH NpHGP eXXHOTO
MEKOBONBA Mpolece TpaHcHOpMALUY BOJIH NPOTeKaeT GYPHO 1 COTIPOBOKIAETCH
BO3HUKHOBEHHEM OTPaXXeHHBIX BOINH, PacYeTHbIe MeTOHbl He 0GOCHOBAHbI IKCIIe-
puMeHTanbHO. [Ipu yxinoHax < 0,002 B ycrioBuax oGUMpPHOH 30HEI NPUOpP eXHO-
ro MenKoBoOb GOpPMHpYeTCsl MeCTHOe BONHEHHe N0 3aKOHaM BonHooOpasoBa-
HuA Ha MeJIKOM Bome. BmecTe ¢ TeM 3Heprist BOJNH, MOCTYNAOIIMX U3 IMy6oKkoBOn-
HOH 30HBI Ha MEJIKOBOObE, MOXKET GLITE [OTallleHa CUSIAMH TpeHHS O OHO, YTO Me-
TOIaMM pacyeTa He YUMThIBAeTCA.

Hdns 3oHbl ¢ yxmoHoM pmHa 0,002—0,001 pexoMeHOyercs WCHONb3oBaHUE
MHTEPTIONANMOHHOK (POopMYIIEI, HoAycKas, uTo npu yxkimoHax < 0,001 mpoucxo-
IMT TOJNIHOE TallieHHe SHepTHH BOJIH U3 MIyOOKOBOOHOM 30K BOIU3H e BHelUHeH
TpaHULEl, a BCE 30HBI NpUOPeNHOTO0 MENKOBOILA OTHOCATCA K MEIKOBOLHOM aK-
BaTOPHU.

6) Ilpu Hamuuuy B palfOHE CTPOHTENBCTBA COOPYXKEHMS CUNBLHLIX TeyeHuH
BBHIY MaJlOH M3y4YeHHOCTH HX BIUAHUA Ha BOJIHOOGpa3oBaHue.

Ilpu cnabuix TeueHuax (mo 1 m/c) Kaxue-mibo 0coGeHHOCTH B nponecce
BOJIHOOGp 230BaHus He OOHApY)KHBAIOTCS.

7) llpu Hanuuuu B palloHe CTPOMTENLCTBA COOPYKeHus GOMbIOro KonuyecT-
Ba BONOpOCTICH UIN HEBBIPYGeHHOMH PaCTHTENBHOCTU (JieC, KYCTapHUK) , KOTOphie
MOTYT CYIECTBEHHO BIIWATH HA BOJIHOBbIE NPOILECCHI.
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3.13. JnurensHocTh HaGsIIoqeHUH 32 BOJIHEHHEM IIPH M3LICKAHUAX Yallle BCe-
ro He Ipessinaer 2—3 jeT, TaKk KaK B TaKue CPOKH OGBIMHO OCYLIeCTBIANICA pa-
GOTHI IO NPOEKTUPUBAHMIO COOPYIKEHHA.

HOna yTouHeHMs] pacueroB MOYTH BO BCEX NEPEYHCIIEHHBIX CIy4asX MOTYT
OKAa3aThCA JOCTATOUHBIMH CHCTEMATHUECKHE Haﬁmon.euuﬂ B TeyeHue oOoHOro-oByx
GeanreOHBIX Ce30HOB. 3amaya JNUIIL B TOM, 4TOOLI MOJNYYHTH 34lUCH BONMH OpH
HITOPMAX CO CKOPOCTAMH BCTpa, 6MH3KUMH K MaKCHMaTbHBIM (Gonee 10—15 m/c).

Tonbko B cnyyasAx TpaHcQOPMalUMH BONH M BIHAHUA Te1eHUA Tpebyercsa opra-
HH3auMA Gonee HNMUTENBHBIX HaGMIONeHUM Hanm BojHeHHeM (8 TeueHue 2-—3 ner)
C LEeNbI0 NONYYeHHS JOCTATOUHO-0ONBILIOTO CTATHCTHYECKOIo MaTepUaiia ans oboc-
HOBAHUA PACYETHBIX MapaMeTPOB BOJIH.

Oprasu3sauus BOJHOMEPHBIX HalI0meHHi

3.14. B mepuon opraHu3auu¥ BOJHOMEPHBLIX HaGMONEHH OCYLUIECTRIIAITCA
paGoThl MO NpenBapUTenbHOM oueHKe ycnoBuit BONHooOpasosauusd. OHU 3aKI0-
YAIOTCS B aHaNu3e UMEIOLUMXCH CBeOeHHH 0 BeTpOBOM peXHMe U U3y4YeHUH penbe-
¢da mHa BozmoeMa C LENLI0 pa3MellleHUsT BOJTHOMEpHBIX YCTaHOBOK B HauGosee Boj-
HOOMAcHBbIX paltoHaX, BhIOENEHNUA MENIKOBOOHOM 30HBI, COCTaBieHuA Npodunef
OHa N0 OCHOBHBIM HampaBNeHHAM pa3roHa BOIH B TOUKAX MX M3MEPEeHHA U MIA
OTpefeeHus pa3rOHOB 110 BCeM BOJIHOOITACHBIM HaNpaBleHU M.

T'eoMeTpHUeCKHH pa3roH CHUMAeTCA ¢ KapThi [O OCHOBHOMY HaIpaBJIeHHIO
BeTpa. ECIIM Ha NyTH pasroHa HaxonouTcs HeGOJBIIoH OCTPOB MIIM MBIC, KOTOPLIH
BOJIHBI JAHHOTO HaMpaBiIeHMS MOTYT OGOTHYTE, TO pasroH onpelenseTcs Ge3 yue-
Ta 3ITOrO INpPENATCTBUA. JKBHBACHTHBIA pa3ToH BOJIH BBIYHCNAETCH NO ¢GopMy-
ne (33), yuuTbiBawIued yOensHbI BeCc pasrOHOB II0 Pa3HbIM HalpaBJICHUAM.

BenMuMHB! pasroHa BONH JOJDKHBI GHITH ONIpeAeNieHbl IIpY 0TMETKE HOp Mab-
HOTO monnopHoro ypopHs Bopoema (HITY), a mnst MenKoBOOHBIX YYaCTKOB — H
mpy yposHe mepTBoro o6sema (YMO). [locnenHee Heo6xonumo O TOro, 4To65I
MOMHO OBUIO KOPpEKTHPOBATh BEIMYMHY pasroHa 10 YpOBHIO BOIoeMa, COOTBET-
CTBYIOUIEMY [EpHOdY BOJIHOM epHBIX HaGIONEHUM, MyTeM NPOCToN MHTEP NONALHM
MexXIy 3HaueHusAmH pasroHos npu HITY u YMO.

3.15. KonnuecTBO BOJIHOMEpPHBIX NYHKTOB H TOYeK BOJIHOMEpPHBIX HaGmome-
HHH, KX PACTIoNioXEHKe Ha aKBATOPHM BOOOEMa, BiJIouas U NMpUOpexHyIo 30HY,
3aBHCHT OT pa3MepoB U ¢opMei BomoeMa, pacnpelelieHUA INyOHH, CIIONKHOCTH
BETPOBOrO PeXUMa, KIIacCa ¥ Pa3sMepoB IPOEKTUPYEMOI'0 COOPYHKEHHA.

3.16. B 3aBHCHMOCTH OT MECTOIIONOXKEHUSI BOTHOMEPHOTO IIyHKT2 Ha BoHoe-
Me ¥ TpeGyeMoi TOYHOCTH H3MEpPEHHIt MOTYT NCTIONIB30BATECA MHCTPY MEHTAIBHELA
Y MHCTPYMEHTAaJIbHO-BU3YabHbIE METObI BOJIHOMEDPHBIX HaGniomeHuit,

TIpu MHCTPYMEHTAABHOM MeTOZe NJIA N3YUeHUs BOJIH NPUMEHAIOTCA

PA3NUUHOrO pOma CaMOIMCUB! BOJHeHus1 (NMpuOpexHblt CTpYHHLIT BONHO-
rpad I'M-61, cynoso#t I’'M-16 1 TM-62) ;

annaparypa ISl Ha3eMHOH# ¥ aspodoTo- MK CTepeoCheEMKH BETPOBBIX BOJIH
Ha Goneliol mwioiand. M3noxeHue a3poMeTonoB HpuBemeHo B pasf. 12, m. 37-
42 HacrosumX PexoMenmauuii;

TpuGOpEl MM YCTRHOBKM, OIpefeNnsionMe KpaHHue 3HaueHHs BOHOBHIX
KoneBGaHuit B ogHOM TouKe BOOOEMa 3a HEKOTOPLIN OTpE30K BpeMeHH (MaKcH-
MaNBHO-MHHHMaNBHaAA Bexa I'P-24, cTpyHHasA Bexa c NPYXHHHBIMU WHOEKCAMU) .

WHCTpYMEHTaNBHEIM METOLOM MOXHO OINPENeNIMTE JIEMEHTH BOJIH pa3jiHy-
Holt 0GecIEUeHHOCTH B CHUCTEMe, T.€. B TeueHue HeGobLIOTO OTpe3Ka BpeMeHH.

WHCTpyMEHTATBHO-BU3YANIBHBIM SBIISI€TCS TAKOM MeTon, NpH KOTOpOM H3-
MepeHHe BOJIH NMpPOH3BOOMTCS HabniomateneM NpH NOMOWM MpocTefillMX U3Me-
PHTENBHBIX YCTPORCTB (BexH, OyA) WIM BomHOMEpa-niepcneKTomerpa. Ilpu Takux
HabMomeHnsaX, 0COGEHHO eCnM H3MeEpATCA BLIGODOYHBIE BOJIHBI, pe3yNbTaThl
H3MepeHUit B KaKOU-TO Mepe 3aBUCAT OT HHIMBULYAJIbHBIX 0COGEHHOCTEH Habo-
gatens (He roBops yxe 00 oumMOKax, KOTOpble OH MOXET IPH 5TOM HOMYCTUTE) .
JTHM MeTOOOM MOXHO ONpeNelnuTh BICOThI BOJIH, 6nu3kue K 1 %-Ho#t o6 ecnedeH-
HOCTHM B CHCTeMe, U NICpUONbI BOJIH, GNMU3KHE K CPEOHMM.

3.17. YactoTa u cpoku HaGmiomeHu# ONpenensdiorcs CTeNeHBIO M3Y4YeHHOCTH
peskuMa, ocOoGEHHOCTAMM BETPOBOTO BOJIHEHHMSA H IOCTABIICHHBIMM 3aj1auaMi.
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Mo perynApHOCTH BOJTHOMepHbie HabmioleHUss MOT'yT ObITh CHCTeMaTHYeCKU-
MH ¥ SIM300YEeCKHMH.

CucremaTucckiie HaGmoONeHWA BHIUNOJHAKTCA B MNOCTOAHHBIX NYHKTIaxX B
TedMeHHe Bcero Ge3NeqHOro Mepuona eXeIHEBHO B yCTaHOBIIeHHble cpoku. Ilpu
3toM npubGpexHbie HaGNIOMEeHUA Mo BOJTHOMEPHBIM BeXam BO BpeMs HeOOJIbIIOTO
BOJHEHHA (C BbICOTOH BOJIH mo 0,5 M) OOCTATOUHO OCYIUECTBIIATH NBA-TDH Da3a
B CYTKH, a B [ICpHAOL Goitee CHIIBHOIO BOJTHEHHA HeOGXOIIPlMO TIPOBOIOUTL yYallICH-
Hble Habmonenaus (uepe3 1-3 u). K cucreMaTHuecKHM OTHOCHTCH TaKxKe H3IMEpe-
Hus HanGonpilell pasHOCTH BONHOBHIX T'OPHM30HTOB IIPH MOMOLM MAaKCHMaTbHO-
MHHUMAIBHBIX BeX. OHY NPOH3BOOATCH NEPUONUYECKU OUH pa3 B CYTKH, a TaKxkKe
nocne Kaxnoro imropma (cpasy nocite ociabGreHHs WM NpeKpaulcHus BOJIHE-
HUA) .

K sma3omuyeckuM OTHOCATCA HaGMIONEHHS C OMOILBIO Pa3NIMUHBIX BOJIHO-
rpacdos. 3amicu BOJH OCYLUECTBIAIOTCA B CPOKH, IPERYCMOTPEHHLIE IPOrpaMmoit
paGoT. B kaxmoit cepun 3amuceiBaloTca He MeHee 100 mayumx noapsn BOJH.

3.18. BonHoMepHbie HabmoneHns y Gepera oCyLIeCTBAAITCA C IOMOILBIO BexX
(BOJTHOMEPHLIX U MaKCHMaBHOMHHUMAIBHBIX), |BOJIHOMEpa-NIepCIEKTOMETPA
(c Bexoit wm Gyem) u BonHorpacdos. Yaile Bcero HaGmOOEHUA NPOBOIATCA IO
ONMHOMHON Bexe WIM CEpHH BeX, YCTAHOBJICHHBIX Ha pa3HOM ynoaneHuu oT Gepera
Mo HOPMAIM K HeMy. BonmHorpadsl Mcmonu3yioT Iy Goltee meTanbHBIX HCCTENo-
BaHui, U3 cyutecrByioumx BonHorpad)oB NpennouTeHHe OTHAeTCA MMEeKTPOKOH-
TAKTHON BeXe Wiy CHCTeMe M3 Tpex TaKMX BeX — BOJIHOTpady BCEX NIEeMeHTOB
BonH BIB-K. [ing mioiagHoro H3ydeHus BOJIHEHHA Kak ¢ Gepera, TaK U C CynHa
MOeT GbITb IPHMeHEHa TAKOKE CTepeocheMKa.

3.19. CraunapTHas nporpamma HaG/oOeHHH 38 BOJIHEHHEM Ha IpUOpeXHBIX
MyHKTax (M0 BOJIHOMEPHON Bexe WM BOJIHOMEPY-TIEPCIIEKTOMETPY) BKIIIOYAaeT
oTIpelleneHiue ClenyIIuMX 1eMEHTOB

THT BOJIHEHHUS;

HarlpasJieHKe pacnpoCTpaHeHUs BOJIH;

CpenHu# 1epuorl BOJIH;

HauGonblllast pa3HOCTh BOTHOBHIX MOPU30HTOB;

CKOpOCTh H HallpaBlieHHE BETpa;

YPOBCHE BOALIL.

Tun BONHeHUs yCTaHABIIMBAaeTCA 10 Hauboiee MOPUCTOMY Y4acTKy, Te BOJ-
HeHHe GoJiee XAapaKTEPHO Ui OTKPBITOIC BOOOEMA MM BCEro IpPHOpPexXHOro
paftoHa. K oCHOBHBIM THNAaM BOJIH OTHOCATCH BETPOBBHIEe BOJIHbI H BOJIHBI 3LIGH.

TpyOoHOoCTM B OLEHKE THNA BONTHEHUS BO3HUKAIOT, KOI'LAd CYILECTBYIOT H Ber-
POBBIE BOJIHbBI, H 3bI0Bb. B 3TOM cCnyyae oTMeuaercd, KaKoH M3 TUIOB SBNAETCS
Mpeo6nafaloumM 1o BLICOTE BOJIH,

HanpaBnienne pacnpocTpaHeHMs] BONH OLEHHBAeTCA TakxXe Mo HauGosee
MOPHUCTOH 4acTM Yy4YacTKa, He HCKDKEHHON BIMSAHUeM NPUOPEKHOro METKOBOLBA.
Ouo onpenenserca Mo BOCbMH OCHOBHBIM pyM0aM ¢ MOMOWIBIO KOMIIAca, BOJIHO-
Mepa-lIepCeKTOMEeTpa Ml 1o GeperosbiM opueHTHpaM. [Ipy HaTUYKK OBYX CUC-
TeM BOJIH 0co60 oTMevaeTcs, KaKoe HarpaBlieHye BOJIH npeoGanaer.

Cpenuuit nepHon BONH ONpenenieTcs No BOJHOMEPHO Bexe, 6y Hiu Gepe-
rosomy upuboro. s aroro uamepsercs NpoOMeXyTOK BpeMeHH, B TedeHHe KOTo-
I;zloro yepe3 TOUKY HabmomeHuii npoiiner oduH 3a OpyruM 51 rpeGeHp BOJH.

abnioleHus MOBTOPAKTCA NBA pa3a. PacxokOeHue mMexny OBYMSA OTCYETAMH He
JOIDKHO NpeBbllaTh 5%. B NpoTHBHOM crydyae M3MepeHMe NMOBTOPAETCA elue.
CymMa mByx OTCYeTOB, NeneHHad Ha 100, DaeT BeMYMHY CpEOHEro MEPHOMIA BOMH
(c TouHocteio mo 0,1 ¢).

HanGonsliiasgs pasHOCTs BOJHOBLIX TOPU3OHTOB U3MepsAeTca ¢ OMOILLBIO BOJI-
HoMepHOH sexu win Oys. [lpu 3ToM oilpenensercd HauGonblias BBICOTA BOJIHbI
K3 cTa BONH, MPOLICHIINX 4epe3 Touky HabmoneHuit. H3MepeHus BBICOTHI TpeGHA
B JTOXOHHEI BOTIH BenyTcs paszgentHo. IIponomkuTenbHOCTs HaOMONeHud Ha3Ha-
4aeTcsa B 3aBMCHMMOCTH OT CpeOHEro Ncpuoia BOJIH C TAKHM DaCueTOM, 4TOOBI Ipn
KaXIOM HalNIomeHuH Yepe3 HaHHYI TOYKy Npouuto 50 BonH. M3 monyueHHbIX
OByX OTCUeToB rpeGHed Gepercs HauGonbllee, a U3 ABYX OTCUETOB JIOKOGUH —
HauMeHBblltee 3HAuYeHUE M [0 HHM NosyvaeTcd HauGonpllas pasHOCTh BOJIHOBBIX
TOPH30HTOB B METpax.

ITpu BonHeHuu BbicoTOM MeHee 0,2 M BONMHOMEpHbIe HaGJIIOLEHHA HE TIPOM3-
BonATCH.
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HaGnionenyust Haj BeTPOM OCYLIECTBIISIOTCS HE3aBUCHMO OT Hanmuuyus B HaH-
HOM palioHe METeOCTAHLIKH,

YHKTE HabnoneHu#t pasMellaioT B TaKOM MecTe, YToObi MOXHO GhUIO MO-
NIVYUTH HanGonee DOCTOBEpHLIS CBeAeHM O BETPpe HiX BOROEMOM. K Takum mecram
OTHOCHTCH MBICHI, He3allHILEHHbIe YUacTKU Gepera.

HaMmepenns ckopOCTH BeTpa yalile BCero MPOU3BOMNATCH MIIOrepOM MM aHe-
MOMETPOM B Te e CPOKH, 4TOo M HabmioneHus 3a BonHeHHeM. B mepuons! torop-
MOB HX BBINONHAIOT €KEYAaCHO, IIPHU 3TOM 00A3aTeNIbHO [IENaeTcsa 3amich O Haua-
Jie ¥ OKOH4aHuK wropMa. OZHOBPEMEHHO ONpenesnsioTCs U HallpaByieHHe BeTpa 1o
16 pymGam Ipu NOMOHM OPHEHTHPHOTO cTO0a C HIMIOTAPKOH MM BBIMIIEIOM
(c TouHocThio o 10—15°). Haubonpluyio LeHHOCTh PEACTABIAT LaHHble He-
MpEPBIBHON PErvCTPALMU XapaKTEPUCTUK BeTpa, KOTOPble MOTYT ObITh MoNyYeHbl
¢ nomouplo aHeMopymOorpadoB (aHeMOpyMOOMETIPOB) pPasNU4YHON KOHCTPYK-
unH. BerpomsmepuTesnsHele NprOGOpL YCTAHABIMBAKTCA HA MauTax, Ha BHICOTE
oT2 noelrg M Hag, 3¢MHOH OB EepXHOCTHIO.

Ha6nionenus Hao YpOBHEM BOB! BHIUIONHAKTCA BO BCe CPOKM HabmoneHHH
3a BOJIHaMM, Ccpa3y Mocie MPOU3BOACTBA NOCHEOHUX.

3.20. B orkpheiTOff uacTH Bopoema IJIST W3YUEHHs BETPOBOTO BOIHe-
HHA KaK APaBUIO, JHOCTATOUYHO YCTAHOBKM ONHOK-XBYX MaKCHMaNnbHO-MHUHHMAaih
HBIX BeX (Ha mpuTOIUleHHbIX Oysx). [Tomumo 3Toro MOTYT BHINONHATECA Haliiio-
OeHHA ¢ IIOMOLULIO 3aAKOpeHHOR! BoJHOMepHOW Bexu ¥ BonHorpados (I'M-16,
I'M-62), yCTaHOBNEHHBIX HA IIaBYYHX CTRHUMAX (CyNax, 3aTOIUIEHHBIX KOHCTPYK-
LUHAX), 2 TAKXEe C HCNONL30BaHueM aspodorocheMxH. B nepuon takux HabGmone-
HHA MOJDKHBI BECTUCh HAMeEPEHHSE BeTpa Ha MeTeoCTaHIuH, BOTHOMepHOM Gepero-
BOM IIYHKTe WnH cynde. Insi HaGnioneHH# 3a CKOpOCTBIO Berpa Ha CynHe HCob-
3YIOTCA aHeMOMeETPhI, YCTaHaBIMBaeMble Ha BBHICOTE 2 M Hall MOBEPXHOCTHIO BOIML.
Hanpasnenue BeTpa ornpendensdercsa o ¢morapke uinu Beimueny. IIpu opranusa-
1uu paboT ¢ KaTepa 4N M3MepeHHs CKOpPOCTH Berpa MOJXeT L[pHMeHAThCA Cyno-
Bas OUMCTAHUMOHHAA TUApOMeTeoponoruueckasn craHuus IM-6.

OGpaboTka MaTepnaToB HabGIIOIeHHIT

3.21. O6paGoTka MaTepHallOB BETPO-BOSIHOMEPHBIX HaGmIolNeHHHA B Kame-
PANBHBIX YCIIOBUAX BKITIOYaeT ciedyoume paboTsl:

1) O6paboTka OaHHBIX NpuOpexHBIX HAGIIONCHHM 32 BETPOM i JIeMeHTa-
MM BOJH (IO Bexe WIM BOJNHOMEpPY-NEpCIEKTOMETpY) H cocTasieHde Tabi. 3.

TaGnuua 3

ata Bpems | Berep BomonHeHue /7’, M OtMmeTKa
CYTOK, | ——— e e e D), | ypomnsa
y * H%, THN * | - ’Z",c KM l;(g((l;l,
30 VIl 03  CCB3 s K 025 2,5 3,5 5 26015
09 c 5 BB C 0,30 2,9 3,6 7 260,20
15 C3 7 BB C3 0,95 3,0 3,7 15 260,30

2) O6paboTka HabmomeHHii N0 MAaKCUMATBHO-MHHHMAJIGHBIM BeXam M
cocrasjietne 1abn. 4.

HauOonblilas ¢KOpoCTe BeTpa, BbI3BABIUAS H3MEPEHHYI MAKCHMAIERHYIO
BBLICOTY BONH A pgxc » BHIGMPAETCH M3 BCeX HaGIIOMCHUM Hall BeTpoM (1o ¢iiio-
repy WIH CamMOmucily) B IaHHOM padoHe (Ha Gepery M Ha meTeocTaHuuM) , IPOU3-
BENCHHBIX B MHTEpBasle BpeMeHH MeXIy TPaHHYHBIMH OTCYETAMM II0 MAKCHMallh-
HO-MMHHMAaJIBHOH Bexe. Eciu HabmionoeHuio 10 Bexe MPeMilecTBOBaNY HECKOJNIbKO
wTopMoB, To Gepercs Hanbonblllag cKOpocTh BeTpa 3a Hubonee CUITBHBINA WITOPM
¥ HauGoNBUIAA BLICOTA BOJH OTHOCHTCH KO BpeMEHHM HOCTWNKECHHA BETpoM 3Toi
CKOpPOCTH.
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TaGbnuua 4

IMepuon A BeTep H, 2, | Ormerxa
e | P'MaRcy : —_ — ™M KM |ypoBHs
oT Ho M . I Jara BOOKI.
_l on J-W,M/c J L MBC
it e oss 7 s/vu 21,0 3 25545
6 /Y1l 1o/yu 1,65 CB 12 8/vI 22,2 10 256,60

[pu 3TOM cremyer yuecTs, YTO HA pa3BUTUE TAKOM BONHHI OKa3bIBAET BIIHS-
HHE He TOJIBKO CKOpPOCTh BETpa, HO M ero HalpasJIeHue, OMperensiolice pasrod
BOJHH, U ry6uHa. IlosToMy npu nonSope BeTpa CrenyeT OLEHHBATL BCE 3TH dak-
TOPBI.

YpoBeHs Bonpl Gepercsi CpeqHMit 3a EpHON MEeXAY OTCYETAMH, IO €ro K3-
MEHEHHUIO CTIERYET KOHTPOJIMPOBATh KONEOAHUA IIyOUH Y BEXH.

3), O6paboTKa BOJIHOIrpaMMBbi NPOU3BOLUTCH B COOTBETCTBHUM C METOZHKON
TOUH*. B utore 06pa6oTKM Kaxo# BOTHOTPaMMBbI COCTAaBNAETCH TabNuua, Kyna
BKJIIOYAIOTCA CTIEOYIOLMe CBENeHU:

Hara ¥ BpeMs perucrpaumu (5o MUHyT) ;

IPONOIKUTENBHOCTD 3aIMCH (O CeKyHH) ;

THII BATYHKA H perHCTpaTopa;

HallpaBJIeH!e U CKOPOCTh BETPa;

rnyﬁmia BOIBI B MeCTe YCTAaHOBKH NaTUMKA;

paccTosiHue OT Gepera;

THI 1 HallpaBJieHre paciupoCTpaHeHua BOJIH;

YHCJIO 33pErUCTPHPOBAHHBIX BOJIH;

MaKCHMalsHas BBICOTA BOJIHRL, -

BLICOTA W TepHoJ BOJH pasnyyHoli 06eCleyeHHOCTH B CHCTEME.,

3.22, Mocne ykasaHHo#t 06paGoTky Bcex BOJIHOTPaMM MNPOBOMUTCH aHAIHU3
TONYYEHHBIX HAHHEIX WIS UCKITIOUEHHUS rpyGhIX IPOCYETOB U BOCIOTHEHUSE IPOILy C-
koB. C 2TOH Lensio MOTYT NpUMeHATLCS pa3jiMyHble MeTONLl: TpadHyecKH, aHa-
JIUTHYECKHH, conmocTaBneHne ¢ pacyeToM.

Ilna aHanu3a BOJTHOBOIO PEXHMMa 3a BeCh HABMTalUMOHHbBIA TIEPHOL CTPOATCA
COBMEIIEHHbIE rpadMKU XoIa 3nemMeRToB BojtH ( - A wu T ), CKOpOCTH
BeTpa U ypoBHA Bompl. Taxue rpadpuxu odopMIAIOTCS O BCEM BOITHOMEPHBIM
MyHKTaM, NIpH BO3MOXXHOCTH Ha OOHOM nHcTe (oOouH Iox mpyruM). Ha mHux
HAaHOCATCH YCTOBHBIMM 3HaYKaM# BCe pe3yJIbTaThl HaGIIONEHMH 31eMeHTOB BOJIH
(y Gepera u Ha akBaTopuH)

Kpome Toro, mpu Heob6xomumocTH (OTCYTCTBHEe HaGmioneHHM, yTouHeHue,
MpoBepKa HU3MEPSHHON BENMYMHBI) NPOH3BOOATCA pacyeThl FISMEHTOB BOJIH MO
H3MepeHHBIM XapaKTepHCTHKaM BeTpa.

Ha rpadux TakXe HaHOCATCA PAacCUNTaHHble MaKCHMANIbHbie BHICOTE! BOJIH
3a wropM. [Ipn Hammuu onHoBpeMeHHbIX HaOnlomeHn#t Ha riyGokoil Bonme M
y Gepera Heo6xogumo IPOBEPUTH COOTBETCTBHE (DAKTHYECKMX MAKCHMAaNBHBIX
BBICOT BOJIH y Gepera ¢ pacyeTHbIMHM, UCHIONB3YS B KaueCTBE UCXOMNHBIX JaHHBIE
HabmiomeHuit Ha rnyGokoit Bone. O HabNODeHNAX , He MO TB epIKIEHHBIX PACUeTOM,
YKa3bplBaeTCA B IIpUMEUAHHUHU K Taﬁﬂﬂue.

[To HauGonpumMM 3HAUEHUAM M3 BCeX HaGMOOEeHWH BRICOT U NEPUONOB BOMH
IpOBOMATCA KpUBbIe HX XoNa y Oepera ¥ Ha aKkBaTOpHM (C yKa3aHueMm cpenHeld
rny6uHEl Y BeXy 3a Nepuon HaGniooenuit B JaHHOM rony) .

3.23. No nonyueHHsiM rpadukam cocrasnserca cBofHas Tabnuiia HabGmwome-
Huil BeTpa ¥ 3JIeMeHTOB BOJIH [I0 MECAIAM M 33 HABUTaUMIo B uenom. Jns ee coc-

* MarymeBckuit I'.B. HoBbrii Tun PeXXHMMHONK (YHKUMM pacipencneHus ma-

cpag«ng?%B BETPOBRIX BOAH. — MeTeOpOIOrUA ¥ ruppoiorus, 1977, N° 3. —
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TaBJIeHHA C rpadHKa CHUMAIOTCH HanGONBUME 3HaYEHHUS 31eMEeHTOB 34 8 CPOKOB
(4epe3 xaxcgrre 3 u): 03, 06, 09. 12, 15, 18, 21 u 24 MOCKOBCKOTO BpeMeHH.

Ha ocHoBe Takolf cBOOHOH TabnMIb! ONPERENAIOTCA ClenyilMe PeKMMHbIE
XapaKTEepUCTHKK BeTpa M BONHeHMA B HAHHOM paitoHe BomoeMa MO KaXIOMY
BOJIHOOIIACHOMY HaNpaBJIEHUIO BeTpa:

TIOBTOPAEMOCTH IpajalHii CKOPOCTH BeTpa IO MeCAlaM M 33 HaBUIalHIo;

MOBTOPAEMOCTH T'pafjauu#i BLICOT BOJH M NEPHONOB BOJIH MO MeCALAM M 3a
HABUTALHUIO;

OCpelIHeHHbIe 3HA4YCHNA BHICOTHI M [epHona BOJH IO I'pamaiusM CKOPOCTH
BETpa IPHM BOJTHOONACHEIX €r0 HANpaBJIeHWAX 3a HABUTAUUMOHHBIH mepuon (g
BKIIIo4YeHUA B Marepuanst I'ocynapcrBeHsoro Bopsoro Kagacrtpa) .

PexxuMHbBIe XapaKTepHCTHKY MO3BOIAIOT OnpelenaTh: Hanbonee M HanMeHee
BOJIHOONIACHEIe HaNpaBlieHHs W IOBTOPAEMOCThL Pa3sBUTHA IJIA HUX 311eMEHTOB
BOJIH 33 Mecsl, WIHM Ce30H; Haubojiee ¥ HauMeHee ILITOPMOBBIE MeCANbI HUIIU
Ce30HBI.

Pacuernbie XapaxKTepHCTHKH BOJTHOBOI'O peXuMa

3.24, [Ins nmpoeKTMpOBAHUSA THOPOTEXHUYECKHUX COOPYXKeHHH Heo6XomHUMo
TipeXKae BCEro 3HaTh MaKCUMaslbHble OKa3aTeNnd BOJH B NEPHONLI PEAKHX U Hau-
6os1ee KECTKUX IUTOPpMOB, TaKHe LUTOPMBI ¥ CONMPOBOXKOAKIIME HX BETPOBEIE yC-
JIOBHA HA3bIBAIOTCA DPACuYeTHBIMH U OLIEHMBAIOTCA peXXUMHoOH obecreyeHHOCTHIO,
T.¢. BO3MOXHOCTh MX BO3HMKHOBEHHSI OOMH pa3 B 3amaHHoe uucno ner (1, 5,
10, 25 unu 100 ner) .

KpoMme Toro, npu THOPOTEXHUYECKOM CTPOUTENHCTBE BO MHOTHX Clydadax
TipeAcTaBJigeT MHTepec Bce pasHooGpasuie BHICOT M IIEPUOIOB BOJIH, Habilomae-
MBIX IpM pas/IMYHbIX CKOPOCTAX M HAllpaBJieRUAX BETpa 3a MHoTHe rondpl. B Hau-
6omee yHuUBepcaibHOM # KOMNAaxTHOHM ¢opme 3To pasHooGpasue moxer GHITH
NpeNCTaBIcHO PEeXKUMHBIMH KPHBBIMH PACpeaencHHUs BBICOT H IIEPHOXNOB, C KOTO-
pBIX MOTYT OBITH CHATHI MX 3HaueHUs ToH umm MHOH obecieueHHOCTH (BepoOAT-
HOCTH MpPEBBIIIEHNA) .

Heo6xomumele mifd CTPOMTENHCTBA XapaKTEpUCTUKH BOJIHEHMA IONIyvaloT B
OCHOBHOM, MCMOJIB3YA PA3fIUUYHLIC IIPUEMEBI pacuera.

METO/bl PACYETA 3JIEMEHTOB BOJIH

3.25. Ilo mocnenHero BpeMeHH 151 pacyeTa BHICOT BETPOBLIX BOJIH HA 03¢pax
M BOOOXpaHWIMILUAX HMPOKO UcIonb3oBanci meron A.Il.bpacnasckoro, npuse-
HeHHBI B TexHMYeCKHMX YCIOBMAX OTpeleneHMs BOJHOBBIX BO3[eHCTBHA Ha
MOpCKHe, peuHble coopyxeHus u Gepera (CH 92-60) .

JTOT MeTon, pa3paGoTaHHblit Ha OCHOBE HATYPHBIX HabmoneHuit H ypaBHEeHHA
B.B.MaxkkaseeBa o GanaHce 3Heprus, Nepenasaemoit Berpom BonHam, HauGonee
TIPaBHJIBHO OTPaXXKaeT 3aKOHOMEPHOCTH PasBUTHA BETPOBLIX BOJIH Ha TaKiX BoLoe-
Max. OOoHako M0 HaHHBLIM TOCTENHUX HCCIEeNOoBaHKH, MoNnyyaeMble STUM METONOM
BBICOTBI BETPOBBIX BOJIH IJIf YCIOBHUH YCTAHOBUBILETOCA BOJIHEHNA 0Ka3bIBAIOTCS
CYIIECTBEHHO 3aHIKEHHBIMM (Mo 15-20 %) . Kpome TOro, B OCHOBY METOAA 3aJ10-
JKeHa 3HAYMTENIbHAsA CXeMaTH3alHs yCOBHY BOJIHOOGPa30BaHMA — HEM3MEHHOCTH
CKOPOCTH BeTpa M €0 HallpaBJICHHA 110 AKBAaTOPUM Bcero BomoemMa. Takoe gonyuie-
HHEe MOXeT ObITh NPaBOMEPHEIM JINLIL B YCIOBMAX HEGONBUINX METKOBOMHBIX BO-
JOEMOB C Mao# H3Pe3aHHOCTBIO GeperoBoil IMHUK,

3.26. PaspaGoTaHHpUi B nocnepHMe rolsl B [oCylapCTBeHHOM OKeaHOIpa-
¢duveckom uHcruryTe M CorosmMopHUMNpoekTe HOBBIA METOL, pacueTa 31eMeHTOB
BETPOBLIX BOJIH [aeT JOCTaTOYHO BBICOKYIO TOYHOCTh He TOJIEKO B MOPCKHX YCiI0-
BUAX, HO M Ha BODOXPaHUIIULIAX, OH IipuselieH B itae CHull no Harpy3kam u BO3-
OefiCTBHAM Ha TWIPOTEXHHUECKHME COOpYXeHUs (BOJIHOBLIE, JIedOBbIe W OT CY-
OOB) . ITOT MeTOoHd BKITIOYAET NMPAKTHYECKHe MPHEeMbI PacueTa OCHOBHBIX 31IeMeH-
TOB BETPOBBIX BOJIH O YCTAHOBHBLICIOCSA ¥ HeyCTAaHOBHUBUIETIOCA pexXuma € yue-
TOM BIIMSIHHA CIIOXKHOT'O IIOJIA BEeTpa ¥ CHOXKHOR KOHGUIypauuu GeperoBont n-
HUM, MeTon OCHOBAH Ha aHAIM3€ TOYHBIX HHCTPYMEHTANBHbIX HabnoneHuit BojHe-
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Puc. 3. T'paduxu Ojis onpeneneHns 9MeMeHTOB BETPOBBIX BOJH B IMYBG0KOBOI-
HOH ¥ METKOBOIHOM 30Hax

HHA Ha pa3iMuHBIX BoloeMax (B TOM YHCIIE U BOROXPAHWIIUILAX) C IIOMOLLBIO Me-
TONOB MaTe€MaTH4YeCKOH CTATHCTHKH H TEOPHM Pa3MepHOCTeR M ¢ HCHIONb30BaHHEM
COBPEMEHHBIX INpeOCTaBNeHul O CHEKTPANIBHON CTpYKTYype npouecca BONHEHHA.

Ha puc. 3 npuBeneHsl pacueTHble HOMOTPaMMbl MeTONa, MO3BONISIONME ON-
perenytb cpedHue BHICOTY M IepHOD BONH B TOYKe B 3aBHCHMOCTH OT CKOPOCTH
U NpOROIDKUTCIBHOCTH BeTpa, MJIMH pa3sroHa BONH M INIyOMHBI Bomoema, T.e.
IPaKTHYECKH TpH MIOOBIX coYeTaHMSX BONHOOGpasyoimX ¢akTopoB, He npube-
ras X cxemaTtu3auuM rnosjieft Berpa miun dopmel 6eperoBoit imHME Bonoema. s
MEeJIKOBOIIBS OHU HpencraBiieHbl CeMeHCTBOM KPHUBLIX NPH Pa3IMYHBIX 3HaUEHUAX
OTHOCHTEIEHOM riybunnt @ /W2 | npuueM TOPH3OHTANBHBIE YHACTKY KPHBBIX
COOTBEICTBYIOT IIpefesbHO PAa3BHTOMY BOJIHCHMIO IIPpH OAHHLIX BETPOBBIX YCIO-
BHSAX.

IipeuMyLIeCTBO CNIEKTPAIBHOIO NMONXONA COCTOMT B TOM, YTO OH MO3BOJNAET
PacCUMTHIBATDh 3/IEMEHThI BOJIH He TOJIBKO Ha OTKPBITBIX aKXBaTOPHsX IIpU pa3iny-
HBIX BETPOBLIX YCTOBUAX, HO H B YCIOBHSAX CIOXHOI GeperoBoii uepTsl BOpOeE-
MOB (1Ip¥ HAJIMYMH MBICOB, IIPOJIMBOB, 3AIHBOB) , K KOTOPHIM MpeXHHe METOMbI
pacueta ObIIIH HENPUMEHUMBI,

Ha BOODOXpaHWHMIaX NOJie BETPa NpedMYLIeCTBEHHO GBLIBaeT ONHOPONHDIM,
4T0 I03BONAET NPOBOINTL pacyeTsl NMpU YCIOBUHM MOCTOAHCTBA CKOPOCTH BETpa Mo
IJIMHE pa3ioHa H YYMTBIBATSH TOJIBKO CJIOXNHOCTh KOHTYpa BOOOEMa IlyTeM BBENe-
HAS B pacyeT SKBHBATEHTHOTO pasroHa BomH [, . Gopmyna s onpeneieHus

Dp oTpaxaer mpolecc Nepenau¥ 3Heprud BeTpa BOJHOH NMOBEPXHOCTH B Iipere-
nax +45° K OCHOBHOMY HAIPABJIEHUIO BeTpa

Dp=0,27[Do + 085 (D,+8.,) +05 (D, + D)7 (33)

rae Do, m (/2= 0, 1, £2) — daKTHdecKue pa3roHs! Mo JIYYaM, KOTOpbIe
MPOBOJATCA M3 PACUETHOH TOYKM JO NepeceueHMs ¢ yMHueidl Gepera B Hampasie-
HuAax §=22,5° n or rmasHoro nyua Z,.
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B Pyxosoncrsel pawoTca Takke MeTomb! pacuera TpaHCGOPMAlMM BBICOT
BOJIH B NMpUGpeXHOH 30He Ha OCHOBE HCXOOHBIX 11apamMeTpOB BOJIHEHHS B OTKphI-
ToM BomoeMe (Ha rnyGoxoft Bone). Koaddunnents: A4, npusenecHnsie s Tabn. 5,
mpu A= 0 DAOT BO3MOXKHOCTb OGHOZHAYHOIO IEpexXOona OT CpemHuX 3HaveHml
BRICOTHI BOJIH K MX 3HadyeHuAM yo6olt npyroit oGecnevenHocT /A, B cucTeMe
BOJIH Ha rny0GoKoli Bome.

BoicoTa BOJIH oOecmeuyeHHOCTbI0 1% B cHcTemMe OGBIMHO UCHONB3Yercs mns
OLEHKM BOJIHEHMA Ha BoooeMe. BnM3Kkue K Hell BolHBI HabMIOMAOTCA HA BOJHO-
MEPHBIX IYHKTAX IpH NCHOIb30OBAaHWM TOJIYMHCTPYMEHTATBHBIX MeETONOB. B
Ka4ecTBE BO3MOMHOIO aGCONIOTHOTO MAaKCHMyMa Npu [aHHO# BeTposo¥t o6cTa-
HOBKe cllefyeT MpHHUMaTh BBICOTY BOJNHBEI obecneuenHoctsio 0,1% B cucreme.

Ilpu BeIXONE BONH Ha MeNIKOBONbe pasHOoGpasue BHICOT BOJIH yMeHbIIaeTCA
K 3HaveHHs kod(duiienTa QYHKUMHU pacnpelesieHusa BLICOT BOJH £ Olpene-
NAKTCH ellie B 3aBMCUMOCTH OT OTHOCHTENBHON BBICOTHI 4 = A /H  (1361. 5).

TaGnuua 5

A e S e ot P P e T s Y A T Y > o (e o e e R e o e ek i b S R e S Sl b o e 8 e S T PP o

n=h/H
Fe, e “0,00 __&55_—[—_621_0—‘[—“6—,;5—‘ 020
T o1 320 309 285 2,63 2,48
1,0 2,52 2,48 2,34 2,20 2,10
3,0 2,10 2,03 1,98 1,93 1,87
5,0 1,91 1,90 1,88 1,83 1,77
10,0 1,69 1,68 1,66 1,63 1,59
20,0 1,38 1,38 1,36 1,35 1,34
Ipodoaxenue Taba. S
Fi %o b L h=h/H e
0,25 0,30 ] 0,35 J 0,40 I 0,45 0,50
o 236 224 202 201 1,95 1,89
1,0 2,01 1,92 1,83 1,74 1,69 1,62
3,0 1,82 1,76 1,68 1,62 1,57 1,50
5,0 1,72 1,66 1,60 1,54 1,50 1,43
10,0 1,54 1,50 1,45 1,41 1,38 1,35
20,0 1,33 1,30 1,28 1,27 1,25 1,22

PEXUMHO-KIMMATUMECKUE XAPAKTEPUCTUKH
BOJIHEHH A

3.27. Tlpuems! pacueTa peXMMHO-KIIMMATHYECKHX XapAKTEPHUCTHK BONHEHUSA
OCHOBBLIBAIOTCSI HA MCMOAB30BAHUM JaHHBIX O Berpe B pallOHaX CTPOUTENbLCTBA.
Berep xapaxrTepHu3yercs 3HAUMTENBHOH MPOCTpaHCTBEHHO-BPEMEHHON HU3MEH-
YUBOCTHIO, YTO OGYCNOB/IMBAET HelpEphIBHOE H3MeHeHHe 3NeMeHTOB BoiH. Ha Bo-
OOXPaHUJIHILAX, ONHAKO, pacUCTHbIE CKOPOCTU BETpa ONpEHesiAoTCA B 0CHOBHOM

—__T_l’;;(;;;;gr;o M0 pacyeTy mapaMerpoB BeTpoBbIX BonH, — JLiTugpome-
TEOM3A8T, 1969. — 139 c. ’
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0e3 yuera uX IPOCTPAHCTBEHHOTO pacnpenesieHuA. PacyeTHnle 3neMeHThI BOMH
OTHOCATCA K PasBUTOMY BOJIHEHHIO NpH NPONOJIKHTEIBHOCTH NEHCTBUS BeTpa,
npuHUMaeMoit pasHott 6 u,

3.28. OGecneueHHOCTs pacueTHOW CKOPOCTH BeTpa ONpEHeNIsieTcs B 3aBHCH-

M%CTH6 OT KJlacCa COOPYXEHHUA H o6ecneyeHHOCTH pacueTHOT'O YPOBHA BOABI 11O
TaoJI, 0.

Tabnuua 6

Knacc OGecneueHHOCTD PaCYEeTHOTO YPOBHA BObi, %
coopy- |-—————————— -
XKEeHU MAaKCHMAIIbHOTO
1us 25 50 75
MUHHMANBHOTO B
w0 | s :] 50 [ 25
______________ POV S S S NI TR
O6ecneyeHHOCTh T, 1l 20 8 4 2
MaKCHMAaIbHOM nt 30 10 5 2
PacueTHOH CKopocTH 1y 50 20 10 2
BeTpa, %

IlpuMeuanusa: 1. Ipuonpesenedunt oTMerky rpeGHA coopyxennil obec-
MEUYeHHOCTh MaKCHUMAJIBHOrC PAacyeTHOTC YPOBHA HeOOGXOOUMO NMPUHUMATH [JIA CO-
opyxenuit 1 xnacca — 1% u 1{—TY xnaccoB — 5%; 2. PacyeTHbIe CKOPOCTH BETpPa
s coopyskeHuil I, 11 Knaccos HaOmexuT yTOYHSATH 1O JaHHBIM HATYPHBIX HaGmo-
OeHUH B MEPUOR CTOAHMA PACYETHBIX MAaKCHMAJIBHBIX YPOBHeH.

3.29. MakcuManbHO BO3MOXHBIE CKOPOCTH BeTpa M HX NOBTOpAeMOCTH JIo
BCEM BOJHOOINACHBIM HANpasjleHUAM B MHOTOJIeTHeM paspe3e MOTYT OBITH IONY-
yeHbl MO HAaHHBLIM HalnlomeHuM Ha Omwkaifiuei MeTeOCTaHUHHM B padoHe BOINO-
xpaHunuia, io 1953 r.  oCHoBHble MeTeoCTaHUHH OLUTH OCHALICHLI IIIOrepoM C
nerxofi MockoM, GUKCUPYIOIMM CKOpPOCTH TonbKo mo 20 m/c, u Bce 6dabLme
3HAYEHUSL CKOPOCTH OTHOCHIMCE K 3TOMy mpeneny. [losromy pe3ynpTaTsi Habmo-
HOeHult OO 3TOro Hepuona TpeGywT cnemuanbHol obpaGorku. Ilo3mHee cTanu
ApPUMEHATbCH (PIorepsl ¢ THOKEION IOCKOH, pErHCTPHpYIOLMEe CKOPOCTH A0
40 m/c.

3.30. ns pacueToB BOJIHEeHMA TpeOyercs 3HATh aHEMOMETPHUYECKYIK CKO-
poOCTh BeTpa Ha BhicoTe 10 M Hal pacueTHbIM YpoBHeM BOIBI Bomoema (C yueTom
BerpoBoro naroHa). Ilon anemomerpuueckoil NOHUMaeTC CKOPOCTS BeTpa, 6rmm3-
Kas K CpelHeif, KOTopas u3MepseTcsa aHeMOMETPOM B TedeHue 2—10 MuH.

fIpy HCHONB30BAHNU IUISI PACHETOB BONHEHUA aHHBIX HabmoneHuH Mo ¢mo-
repy Ha pasnMyHON BBLICOTE CKOPOCTH BeTpa HOMXHBI OBITH NPHBEASHE K YPOB-
HIO 10 M Hax BOIOHOH MOBEPXHOCTHIO ¢ NOMOUIBI KOdPduuueHTa K, 1 BBelcHa
MompaBKa A, ¢ WA NONyHeHHA aHeMOMEeTPHUECKOM CKOPOCTH COTIIACHO IaHHbIM
Tabn. 7.

TaGmnuma 7

T Ko
<5 1,1 < i0 1,0
10 1,0 15 0,9
220 0,7 > 25 0,8

Mpumeuanue, Oua NPOMEXYTOYHBIX 3HAYEHMH BbICO

O.bI

¥ ckopoctu BeTtpa W 3HaYenus xo3dbUnMeHTOB

JIAOTCA 10 HHTEPIONALNMY ¢ TOYHOCTBIO go 0,01.
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3.31. lnsa momyveHMsT pacyeTHBIX XapaKTEpUCTHK BeTpa HeoBxomuMo pacro-
7IaraTh MHOTONETHUMY (He MeHee 5 JIeT) JaHHBIMH O NOBTOPAEMOCTH (B Hpoleh-
Tax) ReIpa 0o TpadalviM CKOPOCTH M HampaBjeHuAM 3a Gesnenunii ce3oH. B
KayecTBe NpuMepa Takue NaHHbIe MpuBedeHst B Tabn. 8.

TaGnuua 8

Cxo- HamnpasneHue seTpa
POCTD 11O 1 - -

dmore- C CB J B JIOB l' 0 | 103 3 | c3

0~1 2,0 4,2 8,0 19,3 4,4 1,8 1,2 0,8
2-§ 2,3 3,8 10,1 15,5 4,3 2,2 1,1 1,0
6—9 0,6 1,6 2,7 6,4 1,0 0,9 0,6 0,2
10-13 0,1 0,4 1,0 1,5 0,3 1,0 0,1 -
14-17 - - 0,2 0,3 - - - -
18-20 - - 0,1 - - - - -
Ipr H 10 22 43 10 § 3 2

Hcrnons3ys panHele Tabn. 8, MOXHO HPOM3BECTH MOLCYET NOBTOPASMOCTH
CKOpOCTH BeTpa P U e¢ 0GeCIeueHHOCTH /A~ |, %, OT YACNa HaGmoneHHit Kaxmoro
HanpasjieHus (TaGn. 9), npu 3ToM QrorepHsle CKOPOCTH CIEyeT NEpPecUUTATh
Ha aHeMOMeTpuyecKie ¢ NoMOLIEI0 Ko3dUIMeHTOB ’(tP (tabm. 7).

TloBTOpsiemocTs P onipenensercs 1o ¢opmyne

P=1700p/Zp, (34)

rae p - NMOBTOPSIEMOCTh CKOPOCTH BETPAa B KMxIo# rpajamms; 2 p — Cymma
MTOBTOPAEMOCTH CKOPOCTH BeTPa BO BCeX rpafauMsaX ANA HAHHOTO HAaNpaBIIeHMs,

OBecneyeHHOCTh MM BepOATHOCTb MpeBLILICHUS £ BBIYHCIAETCA CYMMHU-
POBAHMEM CHM3Y BBEpX BCeX 3HaueHull NOBTOPAEMOCTH P (1O BCeM rpajauMaMm
CKOpOCTH) .

Tabnunxa 9

Cxo- HanpaBnexue BeTpa
POCTD BET- - e — — s — e — e — ———— r - e e
pa no aue- C CB B 0B
MOMETPY, fm e ) e e e —_————— e e e
m/c P F P ~ P I F P F
0-1 40,0 100 42,0 100 36,4 100 44,8 100
2-5 46,0 60,0 38,0 58,0 45,7 63,6 36,0 55,2
6-8 12,0 14,0 16,0 20,0 12,3 17,9 15,0 19,2
912 2,0 2,0 4,0 4,0 4,3 5,6 3,5 4,2
13-15 - - - - 0,9 1,3 0,7 0,7
16—17 - - - —_ 0,4 0,4 - —
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IIpodoanenue tabn. 9

———— e ——— —— e i —_ —_ -
Cko- Hanpasnenue Berpa
POCTb BT~ e e e e e e e e —
pa no aHe- 10 103 3 C3
MOMeTpY, |-—=~~p————— e e e e e e e e e e
M/ P F s [ ~ 2 ] F ) F
______ e AL
0-1 44,0 100 36,0 100 39,7 100 40,0 100
2-5 43,0 56,0 44,0 64,0 37,0 60,3 50,0 60,0
6—-8 10,0 13,0 18,0 20,0 20,0 23,3 10,0 10,0
912 3,0 3,0 2,0 2,0 3,3 3,3 - -
13-15 - -~ - — — - — -
16—17 - - - - - = - -

3arem Ha OwiorapH@MUUeCKo KieTyaTKe BEPOATHOCTeH CTPOATCA peXHM-
Hble KPHBBIE PAaclpenerieHHs CKOPOCTH BETpa OTIeNbHO O KaXI0MYy BOJHooOMac-
HOMY HaIpaBJieHHI® (NO BEPOATHOCTAM IPEBBLIMICHUA A~ U HIDKHHM CTYHEHAM
Ipapauuy aHeMOMETPHYECKON ckopocT Berpa). IpoBeneHHble B BHIe NMPAMBIX
muHuit (¢ HeGoneium pa3Gpocom TodeK), OHM MOTY1 DKCTPANOJIKpOBATHCH B
o6macTs Mmanblx obecrieyeHHoOCeH, T.e. B 006nacTh GoNBUIMX CKOpOCTel Berpa,
He oTMeueHHbIX HabGmiomeHuamu. Ha puc. 4 Takasd pexumMHast kpuBas NokasaHa
JIMIUB IS OHOT'O HalpaBJieHHs.

MakcHManeHele pa3sMcpbl BOJIH, BO3MOXKHuie NpH NAHHOM HampaBJieHUH
BeTpa OOMH Pas B 3alaHHOE YMC/IO JIeT, PACCUMTHIBAOTCA Mo Hauboliee BepoAT-
HOM MaKCUMAILHOH CKOPOCTH BeTpa, BO3MOXHOM ONMH pa3 3a 3TOT MepHON.
Taxas cKopoCTh BETpa COOTBETCTBYET BEPOATHOCTH ee NMpeBbiLleHHA /5, , BBI-
yucneHHo# 1o gopmyie

Fp= 2500/NEpr , 3%

roe A& — uMcno oHel HaGmopenuli 38 Ge3nenHbLT NepHOR; 2 p — NoOBTOpAe-
MOCTh J3HHOTO HAalpaBIIeHUA BETPa BCEX IPanalMHd CKOPOCTH; /,2 — 3ajaHMoe
YHCIIO JIET.

Tlo nosiyYeHHOMY 3HAYEHHIO £, C IOMOIBIO PEXUMHOM KpHBO# paclpene-
JIeHHusl CKOPOCTH BETpa IaHHOTO HANpaBJicHUs ONPenesiioT HCKOMYI0 MaKCHMalb-
HYI0 CKOpOCTb BeTpa. [inst upusicpa NMpuBeleHbl 3HaueHUs /A , NMONYYeHHbIe C
HCHONbI0OBAHUEM PHC. 4 [IJ1x MaKCUMANBHBIX CKOpOCTel ceBepHoro BeTpa (2 p=
=10%) v BO3MOKHEIe Mpu GeartenHom nepuone ( A = 180 aueit) omMH pa3s B rono
u B 100 ner. Tak, npu /2=1ron WyaxEl0 m/c; nmpr 72=100 teT WiaZl 7,5 M/c.

3.32. ITpu HammyuM maHHBIX HabGmiODeHWM Hal BeTpom Gomee uem 3a 10 ner
OMNpejielIeHHe MaKCHMMAaNIbHBIX CKOpOCTEH BeTpa pasnuyHoft oGecledeHHOCTH B
33aBUCHMOCTH OT KJIacca coopyxXeHuf (Tabn. 6) MOXHO OCYLIECTBJAThL MyTeM
CTAaTUCTHUECKOH 00paboTKM MaKCHMMAaNBHBIX T'OHOBBIX CKOpOCTeif BeTpa BOJHO-
ONACHRIX HANpaBjICHMH C TIOCTPOCHMEM KpPMBBIX pachpelelicHUs YKa3aHHBIX Xa-
PEKTEPUCTHK BETPa M 3KCTpanoiisguueft MX B obmacte Mansix ofecneyeHHOCTeil.
C HOMOIUBIO ITUN KPUBBIX ONpedesseTcs pacyerHas CKOPOCTh BETPa 3alaHHoOM
BEPOATHOCTH NPEBLILLICHUA B PeXHUME,

Jns HocTpoeHHMS TAKHMX KPHBBIX HMCHOJIB3YIOT TAKXKe OHII0TapupMHIECKYI0
KIIETYATKy BEPUATHOCTEH NUINL ¢ TeM U3MEHEHHeM, YTO BMECTO 3HaYeHU! BeposT-
HOCTH UpECBBIIUEHHA BOOND BEPTHKAMTBHON OCH OTKIIAIBIBAIOT 3HAYCHUA NIORTOpS -
MOCTH TONOBBIX MaKCHMYyMOB ckopoctu (3a 100% Geperca exeromHbl! MaKcH-
MyM, 50% — oiiuH pa3 B 2 rona, 2% — ofu4H pa3 B 50 et ¥ T.14.)

Icnons3oBaHKe 3TOTO NpHeMa NONYCTHMO TOTd, KOTOA MpoBeleHue KPUBBIX
M MX 3KCTPANONALUMA He BBI3bIBAIOT 3aTPyIHCHHUIL.
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Puc. 4, OyHKUMK paclpeneneHHst CKOPOCTH BETPa M 3MEMEHTOB
BOJTH

3.33. Mlpu uebonbuiom Hepuone Habmomenuit Hay BerpoM (Metee § jier)
WIH MX OTCYTCTBUM pacieTHbie XEPAKTEPMCTHKU BeTpa CllelyeT OfpeneNATh no
Haubonee KeCTKOMY WITOPMY, OTMevaBilleMycs B paftoHe cTpourenbcrsa, Hau-
Gonbiline pasMepbl BONH PACCYMTBIBAIOTCH WIS TRKOTO LITOPMa MO MaKCUMAanb-
HOM CKOpOCTH Berpa 6e3 yuera BpeMeHy ero MeHCTBHA K M3MEHEHUS N0 Pa3roHy.
BeposAITHOCT BOZHUKHOBEHHA TAKOW CKOPOCTH BeTpa MOeT GbITh Takke onpe-
peneHa ¢ KpHBOK paciipeitelieHus, NOCTpoeHHo#t no DaHHbiM HaGmomeHuit exce-
TONHBIX MAKCUMYMOB, HiH 1o dopmyne (46).

3,34, Ha ocHOoBe KpPMBBIX pacripele/leHusl CKOPOCTe#l BETpa NpPOUIBODUTCH
PACHET POXKMHO-KIUMATHYECKUX XAPAKTEPUCTHK BOJIHEHHH ¢ HOCTPOEHHEM InA
BCEX BOJIHOOMACHBLIX HAMpPABMSHMM AHWIOTMYHBLIX KPUBBLIX paclpeleneHHs 5ne
MEHTOB BOMNH B yCrnoBMAX TyGoKo# Bombl.
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C aroft uenbo MIA CKOpocTelt BeTpa 5, 10, 15, 20 u 25 M/c (npepensHas
TPaHULA COOTBETCTBYET MAaKCHMATIBHOM CKOPOCTH Berpa Ha pMC. 4) 31eMeHTH!
BONH Ha yGOKoH BOme pacCUMTHIBAIOTCA (Ha HoOXxonae K NpUOpexHOH 30HE)
OOHUM M3 METOHOB, OMMCaHHpIM BbIlue, [lpy 3TOM NpennoNaraerTcd, 4To IpH
BCEeX CKOPOCTAX BeTpa HAHHOrO HAMpaBlieHHs pasToOHBI BOJIH B YCJIOBHAX BOHO-
XPAHUITULLA COXPAHAIOTCA OAMHAKOBLIMH.

Briuucnennrsle aneMeHTHl BOJH HaHOCAT Ha Ounorapudmuuyeckyo Kier-
YarKy BeposiTHOcTe#t (puc. 4), cuuTasd Hpu 3TOM, 4TOo 06ecHeyeHHOCTb BOJIHe-
Hus Gyner Taxol Xe, YTO ¥ Yy HCXOOHBIX LUISA pacuera CKOpocrel Berpa. Mac-
mrab wKaie! abcuMcc mIg BLICOT (B MeTpax) Ha rpaduke OOMKeH ObITE yMeHb-
1ueH B 10 pas. :

Ilo monmyueHHBIM TOUKaM CTPOATCA (YHKUMH pacnupedeNeHHs CpelHHX 3Ha-
yenu#t Boicor F ( A~ ) unepuoma F( 7 ) BomnH misi rnyBoKoit BOObE, KOTO-
pbie OGBIYHO NpeACTaBNAITCA B BHOE NPSIMBIX, TOUKH MOTYT MMeETh HEKOTOpLIH
pa3bpoc oxoj0 mpAMEIX NuHUHK. OTKNOHeHUe BiIeBO B o6inacTu Gonpumx ofec-
neveHHocTe#  (MpuMepHo Gomnblile 40%) 1 BIIpaBo B 061acTH MAILIX 0GecTeyeH-
HocTel cuuraercd (PMKTHBHEIM. TOUKHM OTKJIOHAKTCA BNEBO B obnactd Gojib-
mpx obecrmeyeHHOCTEH M3-3a HENMPaBHIBHOTO yuera CNyYyaeB MallbIX CKOpPOCTeH
Berpa. Bnpaso B 06nacTH Massix obecNeueHHOCTeN OTKIIOHEHUS BO3MOXKHBI NIpH
KOpPOTKOM INepHone HabnoneHnit, Y10 0GyCIOBNUBACT 3aBhilIeHUE OBTOPAEMOC-
Tel (M obecilieueHHOCTe#t) HauGolNee CUNBHLIX BETPOB, GIM3KHX K BO3MOXHBIM
makcuMymam. [loatomy mpsMele CyDeT NPOBOIMTE N0 TOYKAM, paclonaracMbiM
B obnacru obecneueHHocTet F =1-50%, a 3aTeM 3KCTpanonMpOBATh KX B 06-
nacTb 60NBIIMX 3HAYCHHI 3]IeMEHTOB BOJIH.

Taxue QyHxumn crpositcd Isi BceX BOJHOOMACHBIX HANpaBiieHHH Berpa
¥ IpeOcTaBIAT Co60i OGLIYHO peXxuMHble (YHKUMH paclpelc/ieHus 3MeMeH-
TOB BOJIH 34 IVIMTENBHBIA MPOMEKYTOK BpeMeHH IS BCErO HABUIALMOHHOIO
nepuona ny¥lo NJist cesoHa.

3.35. B ycnousax TpaHchopMauMy BOJIH, NPAXONAIMX B PACYCTHYIO TOUKY
€O CTOPOHbI IIyGoxoit BOmbl, Takue (PYHKUMH A BEICOT BOJIH IOJDKHBI Mepe-
CUMTBIBATECS C YUETOM ITIYGHH U YKIJIOHOB IHA. ’

Pacuer BemeTcst mMeromom MocnedoBaTenbHbIX MpubmumxeHuit. Her HeoGxo-
IMMOCTH 3aIaBaTbCid MATbIMH TPOGHBIMK 3HAYEHHAMM BBICOTHI, TAK KaK fACHO,
YTO OHH IpU MMyGuHe Gonbile KpuTHieckoh (H > H..,) He GyoyT MeHATBCA.
CrienyeT MpOBEPUTH BBICOTS! BO/M3M 3HAUCHNST KPUTHUECKOH BBICOTH Ry = 4/2,
HaYMHAad ¢ HECKOJIBKO MEHBIIMX 3HaueHuH.

Iinsa mpumepa, IpHBEINeHHOTO Ha puc. 4, mepecunTaeM (YHKUMIO pacrpe
DEIgHUS BRICOT BONH F( A) Harnybuay H = 3 m npu yxioHe nHa $= 0,02
H ﬁ-gp=1,5 M. -

IlepBoe npo6Hoe npubmmikeHue: Mpu cpedtieh BEICOTe /2, = 1,2 M s Tok
%e OGECTIeueHHOCTH CHHMaeM ¢ QYHKIMM A (Z)  3HayeHMe CpedHero Nepuona
%o =49 c u onpenenaeM cpelHIOw MIHHY =1,56x5,02 =37 m. Boruucnsiem
MIA 9TON BBICOTHI KPHTHUECKYIO TINyGuHy. ﬁ)m BbICOTBL 1 %-HoOM o%gg:(;aqel{-
HOCTH  A70472,52 +1,2=3,0m rko puc. S ompenensiem, 4To, IpH A g5/ ,125
oTHOCHTenbHANA Ty6uHa A'kp/ Ay = 0,105, oTkyna Hep=3,9 M. M3 1a6n. 10
Ha 3TOH OTHOCHTENBHOH TNyGuHe KO3(dUUMEHT HOTeps”’ Ka = 0,87 u, 3Ha-
auT, Koy, Ke=2,52 - 0,87 = 2,20.

Tabnuma 10

OrrocuTenbHasA 3HaveHu s ko3¢ duuuenra ’noreps’’ Ky
rny6uHa A/} NpY YKJIOHAX THE S , PABHBIX
" ooas [ To02-0002
o0 Tes2z Toes
0,02 0,85 0,72
0,03 0,87 0,76
0,04 0,89 0,78
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IIpodonmenue Taba. 10

OTHOCHTEIIBHAS 3navenns Koabduunenra *noreps” K -,T
r1yGuna npu YKIIOHAX HHa S, paBHBIX
0,025 0,020,002 -
- 0,06 090 0,81
0,08 0,92 0,84
0,1 0,93 0,86
0,2 0,96 0,92
0,3 0,98 0,95
0.4 0,99 0,98
0,5 u Gonee 1,00 1,00

Npumedanue. [Ipu yxmonax gHa S 20,03 npmsuma-
ercx [ q=1,00,

Bropoe mpo6Hoe n Euﬁgn%enlug l'lpl; 'gex xKe ncxonnmx cpeg}m_x IMeMeHTax
BOJTH onpeuenxe = k. T =
cnenonaremno,// dT‘ M; 7%/ %0,108; 4, //\0 0,090 u,

Bropog npuﬁnnme}me OpUHMMAeTCA 32 OKOHUATeNIbHOe, TaK KaK MpH ge-
xopHok A,=1,2MHar oxoﬁ BoIe Touka A = 3 mexuT B npuboiiHoii 30-

He. O'rcmn.a Haspnc 5 /I 6— 0, 081 é'gz ;’ t.£.0 10; A by =2,4 m. Ha otHO-
CHTEJIBHOM MyOute, pa.m-xoﬁ ,1 Kp= Aop =h % ﬂ( A.=24
/0,862,521, . P “haey,, Koo~

Tlpu GoNmbBLUMX 3HaYeHUAX Ag Touka ¢ A/ = 3 M TaKoKe pacnonaraercd B

'rpe'rben 30H§ (npnﬁoﬁﬂo@, no2TOMY u,gnmeﬁmue pacuerbl Bell uc. 5.

/zo idwm <H= 52cn /10 nnyqaeMﬁ/la-;; ,072;

/lm,ﬂ“ﬁ =0 087; "ﬂPrf/ =24M K,z 0, 83 Nbi p=2,4/0,84,2,52 £ 12 m.
vk -1§ b F,=5,5¢ 1 ),247mnonyllaem_ﬂ =3/47=

= 0,064; s Ay | T2, 058, /z,,,,,,/ =25M; A, = 0.82; 4,72.5/0.82:2,52 =

Al'lo NMONyYeHHBIM TOMKaM Ha pPHC. 4 mpoBOOAT HeyOLIBAIOINYI0 KPUBYIO
F ( KoTopasd ¥ mpencTasndel coGoit rpaguyeckoe uzoBpaxkeHue oGbrumHoH
gexmmaoﬁ (byHKuHK pacTipenesieHUs BLICOT BOJIH B PUGPEXHOM 30Ke ¢ rnyGuHoM
M
hi /T2

0,26

0,22 //
/i
/
4

0,4

Y
0,10 5,» //

i
%

0,06 1

Puc. 5. T'padux mna onpene- 0,02
JIEHMA BBICOT BOJH M KPHTH- |

YeCKOn rayGuHbpl B npuboit- 0,01 002 0,030,040,050,0811 0,2 030,4H;
HOi1 30He Heollo
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3.36. T'.B. MaryuieBcKuM TIpeNyIoKeH MeToll TolyYeHUsA HOBOR peXxumMHON
dyHKUMK pacnipenesieHus BBICOT BOJIH, CYWIECTBEHHO YTOMHAIONWMHA peXHMHbIe
aeMeHThl BonH B ofnacTn manbix oGecnederHocTed. C NOMOLILIO 3TOT0 MeTona
Ha OCHOBe oB6BMHOI pexxumHolt GyHkuuu ~ (/) MoxHo NepeliTi k 0606 weHHOH
YHKUMM pacrpeneneHdst BLICOT MHIMBUAYAIBHEIX (BMOMMEIX) BonH P(A) =
DIIATENBHOM HecTauuoHapHOM BbIGopke (Mecsl, ror, MHOrojeTHe). ITO 3KBH-
BAJICHTHO CTATUCTHYECKOH 08paboTKe BLICOT BCEX BOIH, MOCHENOBATEIBHO H He-
NpepeIBHO IIPOXORAUMX B TeYeHHE MHOIUX JIeT Yeped (QMXCHPOBAHHYIO TOUKY
AaHHOU axpaTopuu (TaKue HaGIMIOACHUA, K COXANEHKIO, He MOT'YT BbINOJIHATECH) .

Ecmu dyskuusa A(A) anmpokcumupyercs pacmpenelieHuem BeiGyna, T.e.
cipamisiercd Ha GunorapudMHUeCKOH KileTuaTKke BEpOATHOCTEH, TO OHa MOXeET
GBIT 3amucaHa B o6LIeM BHIE:

F ()= expl-alRf Ry )], (36)

rze o =ln2=0,693;A 05~ MeJyMaHHOoe 3HaYeHHe CPexHell BBICOTHI BOJH B PeXH-
Me. ’

IlapameTpel k) o ¥ f* CHUMAIOICA C GYHKIMM pacTpelleneHus /[ %). Me-
OMAHHAT BBICOTA A, % OTBEYACT 3HAYCHHIO BEPOATHOCTH NPEBBIILEHHS = 50%.
Iapamerp ¢ orrp%fenae'rcx o dopmyne

7 =1,497inXg o5, 37

rae A, 0,05 g5 Prggt hgs— cpemHAR BBICOTA BOJIH,
npengx'fu’;: ,.‘,';”’c ’ng‘x‘gml'n e&;ﬁ }‘33 itk S OTBEYaKOIaA BOPOATHOCTH

Oyuxupns P(A) 3amucHIBATCA B BHIe
e ® (4) = exp-@h /g, 5) P, (38)

fig,5% Chiy o

KoadduunenT ¢ n NOKa3ATEND CTeleHH o a8
H3BECTHOMY JHaueHHio /~ . A ompeenswr mo 1261, 11 o

Tabnaupatl

a7 T leliTs < Jr]a]ce
0,9 0,76 0,76 1,3 0,93 0,77 1,7 1,09 0,79 2,1 1,22 0,80
1,0 0,80 0,76 1,4 098 0,78 1,8 1,12 0,79 2,2 1,25 0,81
1,1 0,84 0,76 1,5 1,02 0,78 1,9 1,16 0,80 2,3 1,28 0,81

1,2 0,89 0,76 1,6 1,05 0,78 2,0 1,19 0,80 2,4 1,30 0,82

Cpeniue 3HaYOHMA BEICOT BOMH <AD M BCEX HHOMBURYATBHAIX (BUOKMBIX)
BOMH </4> BHIUKCAAWTCA N0 bopMynam;

<A> A+ e« upds
<h>3[r(1+1/p) ) 2]
rae ["(2)- ramma-dbyncoua,

(39)
40)

0,5)

ha'i,

Mpumep. [na oBbiuHOH pexcumioft dynxunu F(R) ua rySoxo# sonme
(puc. 4) Haftmem oz,oﬁ_meﬂﬂyle PyExUmI0 spacnpenmeuux @ (n) . IOna storo ¢
rpaguka cuumseM /4p,=0,12 MUK, 5=0,52 M. Tlo dopmyne (37) HEXODKM
& =147/1n 4,5 =1,02. ’
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Ilo naguueiM Tabn. 11 onpenensiem A = 0,81, ‘(’ = 0,76. CnenonarensHo,
hy 5‘=0’76/h0 5 = 0,09, Orciona nonyuaem: :
] 2

®(h) = exp[-%(1/0,09)%%7] . @1)

Hna npubpesxHoit 30HEL, re cpyuxmm F( E ) NOCTpOeHa A KOHEeYHOMU Ty-
OuHbl, QyHKUUA P, (A1) PacCUMTLIBACTCH YMCITEHHBIM CHIOCOGOM MO dopmyne

P, (h) =‘_g G(h; '/I‘- sA*IP(R;), (42)

toe G(A; R A *) — KBasucranyoHapHan GyHKIMA DACTIDETENIeHUA BBICOT
BONMH; 0O ‘(’/, ;) = f‘-‘(/'.'b - af;/z}-F(z"'-f-A ﬁ/z) — peXHMHasA NOBTOPAEMOCTD CpeIHelH
BBICOTE! B MA7IOM MHTepBaJié IIMPHUHOIT A A , OMpenenseMas Mo ycCeYeHHOM
byHKuMM pactpeneneHus Fu (h)

G=(h; /;U' ~*) =expl-A(h/A)"], 43)

rae A=%/4(1 “ﬁ/ﬁi x22/(1-h%); HX=H/H.

ITo nonyuenno#t pynxuun P ( £t) CyMIEeCTBEHHO YTOYHSIOTCH 3HAYEHHA MaK-
CHMaZILHBIX BBICOT BOJH, BO3MOKHBIX ONMH pa3 B 3alaHHoe 4ucmo ner (n)

3.37. Ecnu dyukuus P (n) nonyueHa B aHaTUTHYECKOM BHIE pacrpeneneHus
BeitGyina, To 3HaYeHue MAKCHMAIBLHOM BBICOTHI BOJH A n BO3MOXHOH oOuH pa3
B n neT, Bhluncnsiercs no dopmyne

1/
Am=hys{1/a tn N/0,562) iz (44)
14
rae N=n K®P (h,)/( T ). 3mece A — UNCHO CeKYHO B HABUTAUMIO; < 1> —
CpeIHuil MepHom, BONH B peXuMe; Ao — BBICOTA BOJTHBI, IPH KOTOPOI IOBEPX-

HOCTh BOAOEMA MOXHO CYMTATD WTHIEBOR ( gy = 0,1 M).

MakcumansHOe 3HaueHHe BBICOTBI OMpelenserca ¢ 95%-Holl DoBepuTeNbHON
BEPOSITHOCTBIO. ITO O3HAU4ET, YTO B 95 cnyyaix u3 100 MakcHManbHbie BBICOTEL HE
BBIKNYT 32 nipenensl (4 w11 )5 onpenengouMe TOBEPUTENBHEIA HHTEpPBaN.

HoBepuTenbHble Mpenenbl BHUKCAAKTCA o bopmynam,” y

/3

r//:. 1
h,‘:hoﬁ(f/oc in N/QO16)"; hl:hﬂ, 5(1/0clnN/3,96) . @5)

Ecnu ¢dyHkuus P(A)  nonyueHa YUCIEHHBIM MyTeM, TO HCKOMBIE BENHYH-
Hel Ay,  onpenensioTcs no rpaduky QYHKUHM pacnpegenenus @A) Kax
KBaHTHJIM, OTB€YAOLIHe BepOSITHOCTAM Hp eBbILUSHHS :

P(hp)=0,562/N; (46)
P(h,) =0,016/N; @n
®(h ) =396/N. (48)

B oTnuuMe OT pacyeroB, WIA INyGOKOBONHOW aKBATOPHH B OAHHOM Ciiyyae
MOXHO OTpPaHMYMBATLCA BLMUCITEHHEM OQHOIO MpEnenbHOrO 3HAYEHHA BHICOTHI
BONH /2 ,, ,YTO CBA3aHO C YCTIOBUSAMU OOpYLUEHHS BONIK NPH JIaHHOM YKIJIOHE
nHa.

Tpumep. Onpenenum MaKCHMAIbHYIO BLICOTY BOJIH, BO3MOXHYIO OOMH pa3s
33 HaBMIaUMID, I NpPUBENCHHBIX Bbllle ynkunit F(A) u A(T) .Tlo puc. 4 ¢
dyHKuMH A ) cHIMaeM 3HaYeHUs 7'0 5= 1.8c¢ch, To, 05-34c U ofipenengem

£

F5 =147 Ih 2. = 230.
F n 18
Janee HaXOOMM CpelHee 3HAUCHME MEPHOLA BOJIH B peXHUMe:

<Bfaar/0193% ) g=19c.
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Tlo nonyueHHo# Bblite yHxunn (41) Haxomum obecneuenrocts P(hgk= 0,47
nmpu 4, = 0,1 m. C yuerom atoro 3HaueHnA npu 2 =1u K= 1,56 107 ¢ (180
CYTOK) OllpedensieM UMCIIO BONH

A =965 105

Orcona A, =0,09 (1/0,693 tn  9,65:105/0,562) 1,24 2 3,8 M c goBepuTenE-
HBIMH Npenenamu R, =5,0 M 1 h1=- 3.2 m.

i

3.38. Eciu HaGnioMeHHs Hall 1eMEHTAMH BOJIH MPOBOASATCS He MeHee § Jier,
TO MOXHO OCYIHECTBMTh NPOBEPKY PACCUMTAHHBIX PEOXHUMHBIX (dyHKuuit pacnpe-
nenenus. HauGonmbluylo UEHHOCTs I nonoGHOM TPOBepPKN NPENCTaBIAIOT pe-
3YJIBTAThI MHCTPYMEHTAILHBIX HaMepeHu#t, [lpakTuyecKky Lenecoobpa3Ho CTPOHTH
P®XHMHbIE PYHKIMH CpelHel! BLICOTBI BOJMH WM BRICOT 0GECNeYeHHOCTRI0 3—5%
B cucreMe. Ecnyu HabnioneHus NPOBONATCH B MeIKOBONHOH mpubpeskHof 30He,
TO yCeueHHe MOoJIyueHHON GyHKUMM crenyeT NPOBOLUTH HA NpedeNikHO BO3MOXHOE
3HayeHue cpenHe#t BBICOTEI BoiH. O6pabGoTka MAHHBIX H3MepeHHH BBINOIHAETCA
10 OGBIYHEIM NpaBUIaM MATEMaTHUYECKON CTATHCTHKM,

3.39. Ha ocHoBe pexuMHbIX (YHKUUMH paclpemeieHuA IEMEHTOB BOJIH
PaCCUMTHIBAIOTCHA CJICOYIOLME PeXHMHBIC XapaKTepHCTHMKHU BOJIHEHHUSA M BeTpa:

1) maxcumanbHas CKOpocTh BeTpa ( W Mm/c), CperHue 3MeMeHTHI BOTH
( A ,M; T C¢) ¥ 3HauEHHS UHIHBHAYATLHBIX BBICOT BONH (g  , /M) H
X BO3MOXHbIe MAKCHMYMBI pa3 B /2 JieT (Tabn. 12); 1%’ F

TaGnuuma 12
PAVMIOH A. TJIYBHHA 6 m

BonHOoOTIacHbIe HAaNPaBJIeHHU S BeTpPa
o e T cB* | c3*
""‘"’;‘— : y— =y r’ ____________
W B | T hglbpl -
_———t e e
Pexumuas 50 2,6 0,40} 3,0 | 0,30 0,75 - -
oGecrieyeH- 25 4,5 0,65| 3,8 0,55 1,4 - -
Hocts, % 10 6,5 0,85| 4,2 | 0,85 | 2,1 - -

5 7,5 1,0 | 4,9 1,1 2,8 - -

1 |10 1,3 | 5,5 | 1,5 3,8 - -
________________ S _ (T SR IO
3HaveHus, 1 9,5 1,0 5,3 1,4 3,5 - -
BO3MOX- § 1 1,3 6,0 1,9 4,8 - -

Hble opuH 10 14 1,4 6,1 2,1 5,3 - -
pa3 B et 25 15 1,8 6,3 2,3 5,8 - -

50 16 2,0 6,5 2,5 6,3 - -

* PeskMMHBIE Xap2KTEPHCTUKHU NAHHBIX HATIPABJICHUI BETPa PAaCCUMTHIBAIOTCA
aHanoruyHo HanpasneHuro C.

2) MaxcuManbHas BLICOTA BONH B 1TopMe (/2777, M) M [IOBEPHTENbHbIE MH-
TepBajb! ( /1,” n A v M) B 3aBHCHMOCTHU OT CptIHeH BBICOTHI BOJIH 32 IITOPM
( A, ™) (tabn. 13).

TaGnuua 13

h,,,M 1,10 1,95 2,75 3,55 4,40 5,20 6,00
b,om 140 2,30 3,20 4,00 4,90 5,80 7,00
hym 0,90 1,65 2,40 3,20 3,20 4,70 5,50



3.40. [Ipu oueHKe Y HPOTHO3€ MMHAMMKH NpUGPEXHLIX HAHOCOB M BETpo-
BOJIHOBOH a0pa3uy Oeperos KpOME pacyeToB JNeMEHTOB BOJH HCHOMB3YIOTCA
CyMMapHble BOJIHO HEpreTHYECKHE XapaKTePUCTMKH. PeKOMEHOauMK 1o pacde-
Ty HOCTENHUX NOMeLeHR] B Iipwi. 3, 1. 3.2,

4, U3YYEHUE TEYEHUA

4.1. C TeyeHUAMH CBS33HO NepemMellieHHe M pachpeneneHue B3BEIUEHHBIX
M PacTBOPEHHLIX BEIUECTB, a TAKXKE >KUBHIX OPraHM3MOB B BONOXPaHHIHIIAX.
TeueHus BAUAIOT HAa 3aWsieHHE BOOOEMOB, pa30aBiicHHe CTOYHBIX BOH, JIed00G6-
pasoBaHue. [laHHble O TedeHHSAX HeoGXOOMMELI NpH pellleHUH BONpocoB Gepero-
3allMThl, BEIOOpa MeCT pacrnofioKeHus Bopo3abopoB u BomocbGpocos, NMOpTOB
1 OPTOB-YGeKHLIL,

4.2. Bce Teuenns MoryT GbiTh IMOmpasXeNeHbl HA TEUEHMS, Pa3BHBAOIMECHK B
OTKPBLITON YacTH aKBATOpPUM U B NMpHGpe)XHON 30HE.

B nepBoit rpynme HauGonslllee 3HaueHWe MMEKT BETPOBbIe M CTOKOBRIE
TeyeHus.

Ipynny npuGpexHbix TeueHut oGpa3yioT BaonsGeperosnle BonHompuGoNHEIe,
dopmupylouMecs fpu KocoM [ONXONe BOMH, BOOJILOEpEroBLle BETpOBLIe M Pa3-
PBIBHLIE, OTp edeNsA0IlMe OTTOK BOII, MOCTyNAICIIMX B MPHGDP ©XHYIO 30HY.

BoonrGeperoBbie BonHONpHGONHbIe TeueHHMst BBHIY BBICOKOH TypOyneHr-
HOCTH ¥ GonbllMX ckopocTelt, 06NanaoT 3HauMTeNbHON TpaHCHOPTHPYOILEH CIIO-
COGHOCTBIY i MOITOMY KrpaoT GOMNBIUYIO PONEb B NepeMelleHNH HaHOCOB K B (op-
MHPOBaHUH OTMedlel M Geperos. 30Ha UX CyLIeCTBOBAHUA OTPAHHYHBAETCH CO CTO-
poHBI Gepera ype3om BOIBI, @ CO CTOPOHB! BoToeMa — BHellHe#t nuHuelt 3abypy-
HuBaHuA BogH. Ilpu crnaGom BONMHEHMM 3Ta 30Ha OXBaTEIBaeT He3HaUMTENLHYIO
YacTh OTMEJIH, & IPH CHIIBHOM — BCIO OTMETb.

Yka3aHHble TeUeHHA pedKo HeHcTByioT oTdenbHo. OGBLMHO HEeCKONBKO BH-
OoB TeueHui#t o6pa3yloT IOBEPXHOCTHbIe M ITTyOuHHBIe cucTembl, CoueTaHns pas-
JIMYHBIX BULOB TeYeHMH U NOKAa3aTe/ld CYMMapHBIX TedeHHHt 3aBMCAT oT TMOpO-
METEOPONIOIMYECKUX YCIIOBHH.

4.3. HarypHble ¥3MepeHusI CKOPOCTH M HampaBlIieHMs TeieHult Npou3BONAT-
€ B OCHOBHOM THApPOMeETpudeCKMMH BepTyIUKAMH ¥ NOIUIABKaMH.

C NoMOWIBIO “BEPTYIIEK TONYYAIOT OCPeNHEHHBIC 110 BpEMEHH TOpHU3OHTAIb-
Hble CKOPOCTH Ha pa3lIMYHBIX ImyGuHax. M3mepeHnA NPOM3BONATCA ¢ HEHOOBHXK-
HBIX KOHCTPYKIMM — BbIlLIEK, TPEHOT, KAPKACOB, paM, YCTaHaB/IMBaeMbIX Ha OHO
BOIOEMA, HJIH OTHOCHTENTLHO HEMONBMOKHBIX Mpucniocobnennult — OyHKoB ¥ APYTHX
IVIaBYYHX CPELCTB, MOCTABAEHHBIX HA SIKOPE WIM HECKOJIBKMX SKOPSX O HCKITIO-
uyeHus “’ppicKaHuA’ u gpefida. B npubpexHolt 30He misl N3MeEpP eHUA BEPTYLIKAMHA
MOTYT MCMONb30BAThCA TPOCOBLI® YCTpoOWCTBa, 3CTaKalmbl, TMpChl. B 3umMHee
BpeMs M3MepeHus NPOU3BONATCA CO JIbIA.

ns u3yveHusa TeyeHMH Ha BOOOXPaHH/MILAX NPUMEHAIOTCA BepTYLIKM, 03-
BOJIAIOLIME OOHOBPEMEHHO M3MepATh CKOPOCTh 4 Halil_lpaanel-me TedeHnsa. K Hum
OTHOCATCA GyKBOMNeuaTalollMe BepIyluxky BIIB-2 u BIIB-2p aBromomMHoro nefict-
BHfA, YCTaHaBNIMBacMblie Ha CIENMATBHBLIX OyAX, TPeHOrax M KapKacax, a TaKxke
BepTylwIkn THMA BMM, M3MepeHHA KOTOPLIMM NPOU3BOMATCA C IUIABCPEACTB.
Ilpu umxeHepHBIX M3BLICKAHMAX Haubonee LeNECOOOGPA3HO MCMONB3OBAHHE U3Me-
puTens Teyenuit FP-42, y xoroporo npuemHas 4acTh CoeOUHAETCH NPOBONAMHU C
perucTpupyLled 4acTsio, pacroyniaraemoit Ha cynHe. [Tpu usMepeHusax B npubpex-
HOM 30HE BO3MOJKeH BBIHOC PETMCTPHPYIOLEH YacTH Ha CYILy, 2 BepTYLIKa MOXeT
ObITh YCTaHOBNIEHA Ha TPeHOTe Wi Kapxace. K OucTaHUMOHHLIM Npu6opam OTHO-
CATCA enlle camonucubl TedeHut 'M-27 u TM-45.

IIns u3MepeHHs CTOKOBBIX TeueHul UCIONB3YIOTCA peuHble BepTywiku. Jlyu-
UMMH TeXHHYECKMMH XapaKTepucTHKamu obGnanaer sepTyuika I'P-21M (npenenst
HM3MEPEHHS €10 CKOPOCTH TeueHua cocTasnaoT 0,04—5,0 m/c).

HsyueHue TeueHmit BepTyumiku B6u3u Geperos NPOU3BOOUTCA B OTAEIBHBIX
TOYKaX (BepTHKANAX), PacnofioXeHHsIX Ha cTBopax. CTBOpHI Ha cylwe oGo3Ha-
YalOTCA BEXaMH WIM OPYTMMM CHTHanamu, WMEIO MY JOCTATOYHYO BUAMMOCTD
¢ aKBaTOpuM BonoxpaHumiua, Toukyu Ha CTBOpax 3aKpeIUIAITCA 3aiKOpPeHHBIMU
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normaBKamu, CTBOPH! M TOUKH U3MEpeHHN HOTIKHBI UMETh NPUBA3KY K MECTHOH
reone3nuecKON ceTh.

KonuuecTBo CTBOPOB M TOUEK M3MEPEHHA TeyeHUN OINpPeNeNnsercd B OCHOB-
HOM pa3MepaMiu 1 penbeoM M3yyaeMON aKBATOPHM M yHaCTKA NMPEeITonaraeMoro
crpourenbeTBa. OHO OOIDKHO GBITH HOCTATOUHBIM, YTOOBI YCTaHOBMTH B3aMMO-
CBA3L TEYCHHH B HEIOCPENCTB eHHON ONMH30CTH K YYacTKY CTPOMTENbCTBA C o6Lilei
UMPKyNsLUHel BOOHBIX MacC B JaHHOM TMIpPOMETEOpONOTHYECKON 0GCTaHOBKe B
npefieNiaX NpHleralolied K 3TOMy y4yacTKy akpaTopuu. Obillee KOIHYECTBO CTBO-
POB MOXeT OhITh OUpPEHENEHO NP O3HAKOMISHHM ¢ WMEIOLMMUACA APXHB-
HBIMM MaTepUaIaMU MO KIIMMAaTHYECKHMM H THOPOJIOTHYECKUM YCIIOBHAM, IUTa-
HamMy penbed)a H3yuaeMOTO y4acTKa ¥ Ha OCHOBAHHM HEMoCpeNCTBeHHoro o6Cle-
OoBaHMA palfoHa M3BICKaHMit, B moGoM crmyyae Ojif NonydYeHMS XapaKTepHCTHK
TeyeHuit Heo6xoOMMO HMeTh He MeHee Tpex cTBOpoB. Ha BHIpOBHeEHHBIX Oeperax
KOJIH4ECTBO CTBOPOB MOXET ObITh MUHUMAJIBHBIM, 4 Ha CUITLHO PACWIEHEHHBIX — U3~
MepeHHs OOJIKHBI IIPOHM3IBOMUTLCA Ha MBICAX U B 3ajiuBax. KonMuecTso BepTHKa-
sieit Ha cTBOpe olpenensiercsa NpeXIe BCero NPOCTPAHCTBEHHOW HM3IMEHUMBOCTEHIO
TeUEHHH Kak 0 HalpaBlIeHUIo, TAK U N0 CKOpocTH. O0IUMM NPaBUIIOM BO BCEX
CIIyyasx JOMXHO GBITh. CrylIEHHEe KONMMYeCTBA BepTHKalelh B mpedenax mpubpex-
HOM OTMENH U ee cBana.

Ha xaxnoif BepTHKaIM TeYeHUS U3MepSAIOTCS Ha HeCKOJIBKHX TOpH30HTaX.
Ha mpulpexHolt oTMeNM IOpU30OHTHI U3MepeHH pacrionaraiorcs yepes 0,5 M. 3a
npenenaMu OTMeNIM OHM MOTYT HasHayaThCcA uepe3 1-2 M B cnoe Boabl 0o 10 M
OT NMOBEPXHOCTH, a INyDxe, Kax MpaBumno, Gosnee penko. IIONOMHUTENBHbBIE TOPH-
30HTBI M3MepeHHH MOTYT HameyaTbcsi BONH3H ClIOS TeMIEpaTypHOTO CKauKa.

WsmMepeHus TeueHHH mpH U3BICKAHUAX HOCAT, KAK NPaBUIIO, KPaTKOBpEMEH-
HBIft xapakTep., OHM MOMXHBI HPUYPOUMBATBCA K IEPHOOaM IKCTPEMAIBHOTO
COCTORHMS T'MIPOMETEOPONOTHYECKUX YCoBHi, ¢opmupyloumx tedeHus. Cro-
KOBbIe TeUeHUs CIelyeT U3Yy4aTh IIPH BHICOKUX U HU3KUX YpOBHAX BOMbL, 2 BETPO-
Bbi¢ — IIpK BeTpax, pPa3fiUYHLIX N0 CKOPOCTH # HampasneHuio. Mcxonsa u3 storo
olpeneNAercs ¥ 4acToTa 3aMepOB Ha OTHenbHBIX cTBopax. HeoOxomumo cipe-
MUTBCA K MpPOBedEHUI0 CHHXPOHHBIX 3aMeEpOB C NOMOUIBIO HECKONBKHX BEpTY-
HieK.

TIponomKHTeNEHOCTs eNMHUYHOTO HAaGIIONEHHS OTIp eNeNisteTCA TUIIOM UCTIONb-
3yemoro npuGopa u ckopocrsamu TeueHus. [Ipu cxopoct TeueHus Gonee 0,1 m/c
crabunu3auus npuGopa MPOUCXOMMT B TeueHHe 1—2 MUH, a IPM MeHBIIUX CKOpocC-
TAX Bpemsl CTabWIH3auuu yBeluuuBaeTcs 00 S—7 MuH. [IpH HCIONB30BaHUH K3-
mepUuTeNa Teyenuit I'P-42 oTcuersl HampaBlieHHs NO JTIOTOMETPY NPOU3BOLAT Yepe3
10—30 ¢ B 3aBHCUMOCTH OT YCTOHUMBOCTH MOJIOKEHHA CTpenKu, CKOpOCTH ompe-
OENAI0TCA N0 KONMMYECTBY MOCTYNAIOIMX Ha MynsT cursanoB. [Ipu Gonblmx cko-
POCTAX TEYECHHH KOJIMYeCTBO OTMEYAaeMBIX CUTHANIOB ysenuuusaioT. [Ipu ucnons-
30BaHMy caMoIMcHeB THNa BIIB NMpodoyKUTEbHOCTh HAOMIONEHM I NOJKHA ObITh
PAaBHON 3—4 -KpPaTHOMY CpaGaThIBaHHIO perucTparopa. Bpems paGoThl BepTyIUKH
BMM Ha oOHOM IOpHM30OHTe HOJDKHO GbITh paBHO.4-5 MuH (IIpH CKOPOCTH Tede-
HuA Gonee 0,1 m/c) u yBennuuBarbes 0o 15—20 muH (Ipu MeHBLIEH CKOPOCTH) .

UayueHue TedeHu!t C IMOMOLUBIO MNOIUIABKOB IPOU3IBONMTICA B YCHOBHIX,
KOrHa [pUMeHeHHe BepTyllleK 3aTPYHHUTENIBHO (CUIIBHOE BOJIHEHHe, JIeIoXOIl,
ofunue pomopocneil) WA OTCYTCTBYIOT npubophbl. 3TOT cnocof Haer BOIMOXK-
HOCTBb U3MEPUTH DAKE CaMble MaTble CKOPOCTH M HOJIYYHTh KapTHHY paclpenerne-
HUSA TeueHMU Ha 3HAUMTENBHBIX MWronraniax. HabmoneHus cBOOATCA K (UKCAUUU
MOJIOXKEHUs TOIUIaBKOB 4epe3 oOMpelcnieHHble IlepHodb! BpemeHH., CKOPOCTH
BBEIUMCIACTCA [efleHHeM HNpofiIeHHOro  pacCTOAHHA Ha Bpems MNpPOXOXKOeHUS
€ro NOINIaBKOM. MecTONosoXeHue TOIUIABKOM OMNpeNeNnsaeTca ¢ IOMOIIBIC CTBO-
POBBIX IJIMHHI, Pa3sMeEYEHHBIX TPOCOB, 3acCeYeK TEONOJIMTAMM WIM MEH3YJIaMH.
Ha o6mMpHBIX aKBaTOPUAX BO3MOXHa (HKCAUMA MOIUIABKOB MpH palyosIoKa-
UMM U aspodoTocbemMKe (cM. pasa. 12, nm. 30-36).

IlomaBkyu mnolpasnensloTcid Ha MOBEPXHOCTHBIE M INyOunHble. B kauect-
Be MOBEPXHOCTHBIX NOIUIABKOB MOTYT CIIYXUTh IepeBAHHbIE KPyIu Wik obpes-
Ky HHOI dopmbl, OyTBIIKY M ApyTve wiaBaoume npeaMerhl. IlommaBku momx-
Hbl HMETh MMHHMAIbHbIE pa3mepbl BBICTYNaOWIEH Hal BONOH vacTd, Graronaps
YeMy OOCTHIaeTCs HaMMEHbLIee BIIMSAHUE BETpa Ha CKOPOCTh M HallpasicHue Iie-
peMeineHus noruiaBka. ODHOBpPEMEHHO ¢ 3THM NOIUTaBKY IOJIXHBI UMETh HOCTa-
TOYHBblE pasMepbl U SAPKYI OKpacky, ofecHeuuBawle XOpolUyio BHIAMMOCTh
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X Ha [oBepXxHocTH Boawl. [logBonHas 4acThk mofnasKos momxHa oGnamare IUTo-
X0 o6TeKaemoll PopmMoil U BOIMOXHO MEHBUIIM BECOM.

MoxHO peKoMeHIOBaTh U3TQTOBJICHHE MNOIVIaBKOB B (JOpMe KpPeCTOBHHBI
U3 TOCTaB/IeHHLIX Ha pefpo TiacTHH MidHo# 40-50 cM u umpuHolt 15-20 cm.
PeGpa KpecTOBUHEI Bpe3aloTCs B NEHOIUIACTOBYIO IUIACTHHKY, O6ecreunBaniyio
IIaByJyecTk HOIUIaBKka. Bellife IIACTHHLI Ha JMHE YKPEWIAercs MeHOIUTACTOBBIN
YKa3aTeNlb, OKpaulleHHBIR B sipxkuif uBer. Pasmepbl mneHomnacTOBOW IUIACTHHBI
¥ yKasdaTenst nonbupalorca Takum oOpa3om, yToObl IUTAaCTHHA HaXomwiach B
HOTPYKEHHOM COCTOSIHMH, a yKa3aTellb HA MOBEPXHOCTH BoObl. KoHcTpykuus
MOXeT GbITh UCIIONB30BAHA U KAK TyGUHHBIA IOIUIABOK 3a CUET U3MeHeHMsA U~
HBI JIMHSA, COEMHAIOLIET0 IUIACTHHY M yKa3aTenb. B KauecTBe IyGHHHBIX NOIUIaB-
KOB MOI‘YT HCIIONB30BAThCA TAKXKE YACTUYHO 3anoJIHeHHbIe GaJimacToM GYTHUIH,
COCNKXHESHHDIC JIMHEM C IOBEPXHOCTHEIM NOMIABKOM.

Mo cnocoby u3MepeHHs NOMNABKM MOTYT OBITh NPUBS3HBIE H CBOGOOHO
maBaonpe. KOHCTpYKTUBHO IepBble MOMIABKY OTIHYAIOTCA TONBKO HalHdueM
HATH WIM XWIKY, C IOMOLKBI0O KOTOpOH H3MepsIoT NpoideHHoe paccTosHHE 3a
OoNpeneNIicHHbH mepuon eBpeMeHn. Hajuume HuTH oGecmeunBaer MHOTOKpAaTHOE
NMpHMeHeHMe TOIUIaBKa, HO MPOU3BONCTBO H3MepeHUit 3aTpylnHAeTcs Tem, YTO
HabJonaTens DOJIKeH HaxXOOUThCA B MeCTe IyCKa MoIlIaBKa.

Usyuenue TeyeHWt miA NMPOEKTOB CTPOMTENLCTBA PA3IUYHBIX THIOPOTEXHU-
YEeCKHX coopyxeHu#t umeeT cBoH ocobeHHocTH. IIpK coopykeHuH Gepero3atimr-
HBIX KOHCTPYKUHUM TeyeHHS U3YYAIOTCHA IULA BhISCHEHUA NepeHoca HaHOCOB pasnuy-
HOi KpymmocTH. OCHOBHOe BHHUMaHUeE NpH 3ToM obpaniaercs Ha NpuOpexHble Te-
YeHHs ¥ NpeXIe BCero Ha TeyeHus, oOpasyloluecs B. IepHobl BETPOBOIO BOJIHE-
Hus. [lpu crpouTénscTBe Bomo3abopoB H BOOOCOPOCOB TEYEHHA UCCIENYyIOTCS C
LENBI0 BBIICHEHUSA TIepeMeEIeHHs BONHBIX Macc pa3fIHYHOro COCTaBa, BO3MOXK-
HOTO HpHBHOCA 3arpsi3HEHHAIX BOI UIIM pacTeKaHusa cGpPOCHBIX BOOHBIX Macc. s
0GOCHOBaHHSI CTPOMTENBCTBA BONO3200PHBIX COOPYXeHUH TeueHUsS OOJDKHBI ObITh
0XapaKTepu30BaHbl N0 BCeW IUIOILAAM MpHIIETailed aKBaTOpUK BO BCe CE30HBI
rona.

H3yuerne TeueHUH CONPOBOXIAETCA 06s3aTeNlbHOR perucTpaudell THIpoMe-
TeoposiorHueckod o6CTaHOBKH B MOMEHT M3MepeHUH, a MHOIAa U 3a Ipedbiny-
ume 1-2 cyrok. Ha yuacTkax BblTycka CTOYHBIX BOL B cocTaB HabmioneHul OOJX-
Hbl BKJIIOYATHCA HONONHUTENbHbie paGoThl 10 M3YYEHHIO TEMIIEPATYPbI BOLBI, XH-
MUYECKOTO COCTAaBa ¥ TAKMX CBOUCTB BOMHBIX MAacC (UBeT, MPO3PayHOCTh, TEK-
TPOIPOBOJHOCTE U 1p.), KOTOpPble MOTYT OXapaKTepH30BaTh NepeMeElleHHe BOOBI.

4.4, Peaynprarhl HaGmooeHU#H NoMelialTcd B TaGHLL!, B KOTOPhIX YKa3bl-
BAIOTCA HOMEp BepTHKany, [ara, INyOuHa u3mepeHuM TeueHus, CKOPOCTh U Ha-
NpaBlieHHe TeYeHUsA, CKOpPOCTh M HallpaBlieHHEe BETpa, TeMilepaTypa BOObLI K OpY-
rie NoKa3saTeliM, NOJIYucHHbIe MapasnenbHo ¢ u3MepeHussmMu TeueHns. Touku pac-
[IOTOXEHMA BepTHKajell BHIHOCATCA HAa KapTy yuacTKa.

O6paboTka maTeppallOB HaTypHBIX HaGjloneHuit 3axkmodaeTcs B onpegene-
HUH OCpENHEHHBIX CKOPOCTE! M HaNpaBsieHUi TeueHUs MO TOMKaM MHOTOKPATHEIX
HU3MepeHH, HaHECeHUH TIONTy4YeHHbIX KaHHBIX Ha kapTy. [Ipu arom uetecoobpasHo
COCTaBJNIATh KapThl 10 U3MEPEHMSIM Ha pa3jMuHbIX MIyOMHAX U MpU Pa3THYHBIX
3HAYEHUSAX. TMOPOMETEOPONIOTHYECKMX (PaKTOpOB (HAMpaBICHHAX M CKOPOCTAX
BeTpa, ONO0XKeHUAX YPOBHS BOOBI, CE30HAX roma # T.I.).

Tpy BRIYMCIEHNH CPESHMX 3HaUYCHUM OKa3aTenel TeYeHUsT CKOPOCTH onpene-
NAIT  C TOYHOCTHIO DO 1 cm/c, a HanpaBnesus — no 5°. Cpentue BeIMUKHBI MO-
ryT OBbITh NMONYYEHBl Kak cpenﬂeapmbmemqecmencpeu,uereomemnqecxne Han-
paBlicHHe TeYeHUs TIpH yriax pacceusanus oo 40° cienyer ONPENENsTL KaK Cpen-
HeapudMeTHUECKOe, a NpU yTIlax pacceuBanus oT 40 no 80° Kak cpemHereoMer-
puueckoe. CpenteapupMernyecKre MOKa3aTend B 3TOM CIy4yae MOTYT CIIYXKHTB
B KauecTBe OpHeHTHpOBOMYHEIX. IIpu Gombimix yrnax pacceMBaHMss HeoOXOOHMO
BBIMUCTIST, NOBTOPSAEMOCTb OTOENLHbIX HanpaBJieHUA M CKOpPOCTell TeueHud.

4.5. Tlpu HeBO3MOXHOCTH M3MepeHMs cKopocrteit snmmﬁeperonoro BETpO-
BOJIHOBOTO TEUEHH peKOMeHIyeTcs Nob30BaThes Tabnuueit TTM-16¥.

*
PyxoBOOCTBO MO FUOPONOrHYECKUM HCCEAOBAHUAM B npHGpexHon 30He
x;ago‘;)zen “33 6ycrmx PeK Npu MIDKEHEePHbIX M3BICKaHMAX. — M.: I'mgpomereousmar,
— c
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CyLIecTBYIOT pasnuuHble CHOCOGEl ONpeleNieHHS CPeOHMX CKOpPOCTell Tede-
HUA, QYHKUMH pacrpenereHHsA CKOpOCTeH M MOBTOPAESMOCTH HalipaBJieHUI Teue-
HHH, IMIMPHYECKHX 3aBHCHMOCTe U BeTPOBLIX K03 HLHEHTOB IjIst pacuera
TeYeHHH B OTAENBHBIX paltloHaxX U T.0.

IlpencraBnsier MHTepec pacueT CKOPOCTeR BHONBLGEPEroBeIX TeueHUH, B
OCHOBY KOTOpOTO MoJioKeH OamaHc BONHOBON 3HepruM M TedeHuit, Pacyer ocy-
LIECTBIIAETCA 110 30HAM, HAYHHAA C OTHOCHUTENBHO INyGOKOBOIHOM, 3aTeM MeJl-
KOBOOHOM H, HaKOHel, 30HEI, B Ipeldeflax KOTOpOoit 3aBepiliaercA paspyllieHue
BOJIH.

5. U3YYEHHE JIEJOBOT'O PEXXHUMA

5.1. Tlo KOnHueCTBEHHbIM M KayeCTBEHHBIM 3HaUEHUSIM CBOUX Xapaxre-
PHCTHK JISHOBBIN peXHM BOMOXPaHHAMIL MOXKHO NOApa3desuTh Ha TpY TNEpHOIa:
OCeHHero J1enooGpa3oBaHusl, JIefocTaBa, BECEHHEro paspyllleHus M TasHMA JbIA.
JlenoBrle mpotiecchl B 3TH IIepHONbI Pa3BUBAIOTCS Ha BOIOXPaHWIMIIAX B OCHOB-
HOM TaK €, KaK ¥ Ha €CTeCTBEHHBIX BONOEMaX, XOTd K 06nafaiT HEKOTOPLIMHU
ocoGeHHOCTIMHU, CBOMCTBEHHEIMH TONBKO Bodoxpauwmuiam. K 3TuM ocoben-
HOCTAM OTHOCSTCS Hallyuue NONbIHEH B HMKHeM U BepxHeM Gbedax IMOpoOys3nos,
OCEIaHUe NIeNOBOTO MOKpPOBA Ha Geperax M MeNKOBODBSX NMpH 3uMHel cpaboTke
BONOXpaHHIMIL K AD.

5.2, Bce HaOmomeHus 3a JCOOBBLIM pPEXHMMOM MOXHO IOOPa3denHTh Ha:
1) craumoHapHble HabnioneHYs, BEINONHAeMEbIe B OTOENBHBIX NMYyHKTaX BOKOEMa;
2) sKcneIMUMOHHBIe HabnNOHmeHMsl, NPOBONMMSBIE N0 BCel TUIONIANM MIIK B OIpe-
IOeneHHoM paitoHe BogoxpaHunuina, CocTas WM HporpaMmMa UX YCTaHaBJIMBAIOTCA
B COOTBETCTBMH C TEMHM 3aJauami, [JIA KOTOPBIX 3TH HaONIOOEHUS OpraHU3yIOTCA.

5.3. Crauponaphible HaGNIOIeHUA OOBLMMHO IPOBOOATCA MMISL TONYUeHUs
X2pPaKTePHCTHK JICHOBOTO PEXHMA 34 OMNpchesieHHbIN, YacTo IMTENBHbIH, HHTep-
Ban BpeMeHu. TunoBas nporpamMma Takux HaGnomeHuit BkiouaeT B cebs onpene-
JIeHMe CIenyIOUMX XapAKTEPHUCTUK:

1) B mepuon oceHHero JenooGpa3oBaHus — HaThl NOSABIICHWA JIbOA, BUNA U
thopMel NemoBEIX 06pa3opaHuit, KOMUUECTBEHHLIX 3HaueHHMN NeXoBBIX 00pa3oBa-
HU# (HMpHHBI 3afeperoB, cTelleHH HNOKpPBITASA IUIABYYHM JIBOOM BUIAMMOM akBa-
TOPHH BOXUCMA) , HaNpaBJICHHA M CKOpocTH Opeida npna;

2) npu nemocTaBe — OaThl YCTAHOBJIEHHMS HENMOIBMKHOTO NMEN0BOTO NOKPOBa,
Xapakrepay COCTOSIHUA JIENOBOT0 MOKPOBa, XaPAKTEPUCTHKH 3aJleraHus cHera Ha
JIBLY,, TOJIIMHDLI JIEHOBOTO NOKPOBA M BRICOThI CHETa Ha HeM;

3) B mepuon BeCeHHero palpylUeHHA M TadHUA JIbOA — ATkl OABJICHUS BO-
bl Ha LAY, TOOBMXEK JIbHa U IIOJTHOTO OuMIleHHs BOJOEMA OTO JIbIg, H3IMEHEHH
COCTOAHMS JICOOBOTO M CHEXHOI'O IIOKPOBOB, HampaBjieHMS M CKOPOCTH Hpeftda
nena,
IIpy Heo6XOOUMOCTH Ha OTHEIBHBIX YYACTKaX BOLOXPAHMIHII IO Clieluanb-
HOR TporpaMme NpOBONATCA HaOMIOMeHUS 3a LIYrodt Mom JIeHOBHIM NOKPOBOM:
OTMEUAIOTCS Halnuuue, TONIMHA ¥ IUIOTHOCTD IUYTH.

Ha BomoxpaHMnmMax, roe B IIepHOIN 3aMep3aHHsi Ipd ollpelefiecHHBIX YCIo-
BUAX BO3MOXHO 00pa3oBaHME BHYTPHBOIHOTO JibHa, criocobHoro 3abuts copo-
yOep>KaTenbHbIC pellieTKY 1 BOLOBOOBI TMEPOTEXHUYECKHX COOPYXXEHMH, BBINON-
HAETCSA KOMIUIEKC PHOPOMETEOPOIOTHYECKUX HABIoOneHU)t No creuyanbHoi Mpor-
pamme.

JTOT KOMIUIEKC BXITIoYaeT B cefs: yuamneHHble HaONMIOOEeHUA 3a TeMIlepary-
po# BOIBI O BCeH IMyOMHe ¢ LETBO ONpeneNieHns nepeoxsiaxneHns BonHoi mac-
cbl; HaOmogeHdsa 3a o0pa3oBaHMeM BHYTPUBOLOHOTO M DOHHOIO NbHa; Habmio-
IleHuA 33 TeMIepaTypoit Bo3oyXxa, CKOPOCTHIO M HalpaBJIeHHEM BeTpa.

TTonyyaembie OaHHblc HeoOxoOuMBbI i 00OCHOBAaHMA Mep MO IpeNyNpex-
IEHHIO JISHOBBIX 3aTPYNHeHHM Ha TUAPOTEXHHUECKUX COOPYKEHHAX.

5.4. CraumoHnapHeie HabmioOeHHA 10 THIIOBOH mporpamme (kpome H3mepe-
HUH TOJNUIMHLI JIBAA W BBICOTBI CHera) MpoM3BONATCA OObIUHO OOMH pa3 B CYTKH
B yTpeHHMe uachl. OmHaxo NpU MHTEHCHUBHOM PA3IBUTHU JIeJOBBIX IPOLECCOB
KOJIMYECTBO CPOKOB HabmoOeHHH B TeyeHHe CYTOK MOXET OBITh YBeJIMYEHO.

5.5. CpoxkH H3MepeHHs TOJIIMHBI JISROBOIO TOKPOB2 YCTaHABJIMBAIOTCH B
COOTBETCTBHHM C HeoOxonumo#t yacToToll nmonydeHus uHbopmaunm, a B o6ieM BHU-
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fie JOMDKHBI ONpENeNiiThCHd B 3aBHCKMOCTH OT WHTEHCHMBHOCTH HapacTaHHs Jbna.
Tak, ons Bomoxpammnmuy cpefHe#t mnosnocsl eBponeickolt Teppuropnu CCCP
NOKa3aTejlb MHTEHCHBHOCTH HapacTaHus nboa (aGconmoTHoe yBenmucHMEe TOIN-
ILMHBL ABOA B caHTHMeTpax Ha —1°C) M3MeHAETCA Mo Mepe YBENMMUEHHS CYMMEL
?mﬁuna'rensﬂmx SHaueHUH CpedHeCYTOUHO! TeMIlepaTyphl BO3AYXa ~X40
Tabm, 14),

U3 1abn. 14 BupHO, YTO B NERHON, KOIMAa CYMMa OTPHUATENBHLIX TeMIe-
paryp M3MeHseTcs, omycTum oT 200 no 400°, cpenusia MHTEHCUBHOCTS HapacTa-
HMA TOMIUMHB! nbda cocTaBnifer 0,13 c¢m/OC. CnenoBaTenbHo, OIS YBEHMYeHHS
'ronugmm nega Ha 1 cMm HeobGxooumo, uroGbl CyMMa OTPHUATEIBHBIX BO3pOCIa
Ha 89, [lo cpenHeMHOroJeTHHM HaHHBIM YBelMYeHHe 3TOH cymmel oT 200 mo
400° nmpoucxomur 3a 30 cyr. OTCIOOa MOXHO TNOJIAraTh, YTO B 3TOT HEPHON
TOJILMHA JIblla YBeNMMuMBaeTCA Ha 1 cM kaxnble cyTkH, C NmpaKTWYeCKo# TOYKH
3peHus NpH ToJLMHe Nbaa Goynee 30 cM BNOJHe MOCTaTOYHBI CBeleHUA 00 yBe-
JIMUCHUM ee Ha 5 cM, T.e. B MepHOL BO3pacTaHus CyMMbI OTPUIATENbHBIX TeMIie

Tabnuua 14

o |orioo 0r200 | Or400 Or 600 | Orsoo
-2t

ao 200 o 400 no 600 no 800 o 100
Moxka3sarens Or 0,20 010,15 c0,11 Or 0,09 - _61_0,07 o
MHTEeHCMBHOCTH 1o 0,15 po 0,11 no 0,09 oo 0,07 no 0,06
HBpacTaHus

neaa, cm/°C

patyp oT 200 mo 400° TonumHy NLO2 CHELyeT W3MEpATh Yepe3 KaKIbie NATh
CYTOK.

Paccyxmas aHanoruyHO, MOXKHO CHeaTh BBIBOZ, YTO OPH U3MEHEHUH CYMMBI
OTpMUATENBHBIX TeMIeparyp of 406 10 600° HaGmoneHus crenyeT NPOBONMTH
yepe3 8 cyT, or 600 mo 800° — uepes 10 cyt, Gomee 800° — uepes 15 cyr. lpu
TONILMHE Abga MeHee 30 CM GOJBIIMHCTBY OpPraHM3aUMi, CBA3aHHBIX C SKCIUIya-
Tauyell BODOXpaHUNMULL, TpeOYIOTCS NaHHble eXelHeBHBIX U3MepeHMH ToJILUMHBI
nbOA.

TTomoGHEIM cnocoGoM MOXKHO YCTaHOBHTH HeoGXOomMMble CPOKM M3IMepeHUs
TOJNIUMHBI JIbIAa IUIA BOMOXPAHMNIMIN pa3jIMyHbIX KnMmatHueckux 3oH CCCP.

Ind monyvyeHHs e CPaBHHMBIX IO BpeMeHH pe3yJIbTaTOB PeKOMEHAYIOTCH
ClenyloLUme CpoKH U3MEpEHUs TOJIMIMHBI b B COOTBETCTBHY C e aGCOIIOTHEIMU
3HayeHussmu (Tabn. 15).

TaGnupa 15

TomiyHa nbIa, CM < 30 Or 31 Or 51 > 65
no 50 no 65

Cpok usMepeHuit Ex:enuem{o OpuH pas Opun pa3  Opuu pa3
B 5 pHeilt B 10 nsefi B 15 pHeit

—_ . sm— i, St — ——— ——

[Ipn M3MeHeHHH TONMULWMHLI OGBEIYHO ONPEnENAOTCA CTPOeHHE IEJ0BOTO MOK-
POBa ¥ BUOMMAas CTPYKTypa JbOa.

$.6. MeTonuxa MpoBeNeHKA MEPEUMUCIICHHBIX BbIIIE HaGONEHUN, onpenese-
H{A BHOZ JNEOOBBIX 00pa3oBaHuit M TEPMHHOIOTHS, HCTIONB3YeMast [IPH BU3Yallk-
HBIX HaOMIONEHUAX, W3NOXKEHBI B MeHCTBYIOWEM B cucreMe FockoMrumpomera
HacTaBnenuy rumipomereopoNIOrMYeCKUM CTAHIHAM H TIOCTaM.

5.7. BecbMa BajHO oNpenesieHHe PeNnpe3eHTATHBHOCTH MYHKTOB CTALMOHAD-
HbIX HaGIoneHyit 3a JIenoBLIMM ABNeHUAMH. Llenecoobpasio NpH 3TOM BOCHOND-
30BaThCs KOJIMYECTBEHHOM XapaKTepUCTHKOM peNpe3eHTaATUBHOCTH, BbIp2XKeHHOH B
npoueHTax. ITa XapaKTepHCTUKa NOKA3LIBAET, KAKadA YacTh HaGmomeHuit u3 o61ue-
I'0 BRINOJIHEHHOT'O MX YKCINA IO3BOJAET NONYYUTH 3HAYSHUS HabIONaeMbIX JIemo-
BBIX ABJIeHHH, THIMUHELIC 1A BCedl Npwieraouiel K MocTy aKBaTOPHH BOZOXpa-
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P % Puc. 6. 3asucumocth penpeseHTa-
100 TUBHOCTY NIYHKTOB HabIIOICHHH 32
L NeNOBBIMH ABJEHUAMH P, % oT Be-

20 ] THuMHBL £ fF

o/
N
|

Hwinma. [TpakTuecky pelpe3eHTaTHBHOCTS MOXHO OLIEHHBATh CICAYIOIMMH M0~
wasarensMu: 1) oTHolleHmem F,/F, roe F, — IUIOIAEb BOIOXPAHIITHINA,
ofo3peBaemasa ¢ MyHKTa HaGmomeHuiy /A~ — miolagb BOOOXpaHWITHIIG, Ha
KOTODPYIO paclipoCTpaHsioTCs NaHHble HaboneHui ¢ GeperoBoro NmyHKTa; 2) Ko-
a¢dunMeHTOM BapHauu 3HaYeHKH HaGmonaeMoro aneMeHTa no miowamy C,, .
OHa 3aBHCHT TaKXKe OT (a3bl pasBYTHA NIECHOBLIX ABICHMUI.

HanGornee ouyeBMOHEIA cnocof NOBbHINIEHWS pelpe3eHTaTHBHOCTH Habmone-
HuMt 332 NMeJOBLIMM ABJICHUAMM Ha BONOXPAHWIHIE — YBEIMYEHHE 3HaYCHHUS

£y . OTo DOCTHraeTrcs YBeNMUCHNEM BBICOTHI IYHKTOB HaGJlONeHHHA WM XKe

yMCNa 3TUX NMyHKTOB. [IepBBIt MyTH NPENNOYTHTENEH, TAK KaK 3HAYMTENLHO Ie-
nIesje,

B TaGn. 16 mpuBeAeHBI pa3Mepbl OATBHOCTH BHOMMOrO IOpUM3OHTAa B 3aBH-
CHMOCTH OT BRICOTH] MecTa HaGmorenns (+1,5 m) *

0,8

02 04 085 o,
RiIF

TaGnunoa 16

BeicoTa MecCTa 1 2 3 4 6 10 15 20 30
daGguogeH i,

HanbHOCTh 2,1 5,4 6,7 7,6 9,4 12,2 15,0 17,2 21,1
BUIUMOTO

ropu3OHTa,

KM

[Ipu monpzoBanul  3ToM TaGnMueit CiedyeT NOMHUTE,  YTO B PeAbHBIX
YCIOBHAX W3-3a BAUAHMA NepCreKTUBL! HaGIIONaTellb He B COCTOAMMM oflpede-
TIUTh KaK BHO ¥ GopMy 7ibda, Tak U ero KOJIHYeCTBO HAa Tolt YacTH aKBaropu
BOHOXpaHWIMILIA, KOTOPasK paciosioKeHa Ha pacCTOSHUM, TIp eBLILIAIOLHEM TIpUMep-
HO OIOHY TPeTb DANBHOCTH BUOHMOTO TOpu30HTA. CregoBaTensHo, Goflee MIIM Me-
Hee KaYeCTBEHHbIE HabmiomeHuA ¢ GeperoBoro IyHKTa Oae NpU 3HAYNTENbHOMN
ero BricoTe (oxono 40 M) MOryT GbITh NoJIyYeHbl TOMBKO A TAKOH aKBAaTOPUH
BOJOXpaHWINLIA, BHEIIHAA CpaHULA KOTOPOH pacilioyioxkeHa OT MyHKTa Habmone-
HUR He fanee,yeM Ha 7-8 kM.

Ha ocHOBe HaHHBIX, TMONYYEHHBIX [0 PAAY BONOXPaHWIHIL, OMpeXeIeHa
3aBMCUMOCTh Penpe3¢HTaTHBHOCTH HYHKTOB Ha0/IIONEHUE 3a /NeJOBRIMU SABJIe-

* BricoTa ria3 HaGmogaTena Hag MeCTOM HaGIIOaeHMM.
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HMAMH, BBID&XEHHON B MPOLEHTAX, OT BEAWuMHBI Ay //F (puc. 6). JTa 3aBu-
CHMOCTh MOXeT OblTs MCIOMB30BAHA IUIA OLEHKH pelipe3eHTATUBHOCTH HabIio-
neHult 3a JIENOBBLIMU SBJEHUAMH Ha MIOGBIX BONOXpaHWIMILAX, TAK K&K BIMSI-
HMe MeCTHRIX YCJIOBHA Ha 3Ty 3aBHCHMOCTH HE3HAUYMTENEHO, a METOINMKA H, Cle-
IOBATENBHO, OO KU HaGNIOReHKH Id BeceX BOOOXPAHWIHIL, OIUHAKOBBI,

5.8. YcraHOBUTh penpe3eHTATHBHOCTH W3MEPEHHMH TOMLMHEI NbIA — 9TO
3HAYUT ONpeldeNUTs IUTONIANb BONOXPAaHWIHIIA, IS KOTOPOH MOXKHO IpHHHMAaTh
B KauecTBe XapaKTepHbBIX H3MEpEHHWA B KaKoM-mu6Go omHom myHKTe. HanGonee
NpoCTO 3Ta 3aJaya pellaeTcsd CpaBHeHMeM TONIUMHBL JIbOa B OOHOR TOouke paitona
BOOOXpAaHWIKILA CO cpelHeB3BellleHHOM Mo 3ToMy palioHy. B cBOlo ouepenp
CpemHeB3BelLUCHHAR BeMMUMHAa MOXKET OLITh MONydYeHa Ha OCHOBAHWMU JIEZOMepHEIX
ChEMOK, TpPOBEHdEHHBIX MO Bcefi IUIowWwany palioHa METOOOM pPaBHOYOATEHHBIX
TOUEeK,

H3MepeHue TommmMHbl NTRAa B onHoM Touxe Oymer aGcomoTHO penpeseHTa-
THBHBIM B TOM CllyuYae, ecIy NMOJyueHHOe NMpY 3TOM 3HaueHHe TONILMHBI JIbaa
Gyrner paBHO cpeldHe# TOJILWHe JIbIa B JaHHOM paitoHe BONOXpaHUNUIuA, B peans-
HBIX YCIOBUSAX BepOATHOCTb TaKOH peNpe3eHTaTHBHOCTU ONM3Ka  Hymo, TaK KaK
KO3 ®}UUHEHT BapHalMH TONMILMHBI JIEHOBOIO NOKPOBA HaXe HA CpaBHUTENBHO
HeGONMBIIOM 10 UIOLIAOM YY4CTKE BOMOXpPAHHMIKILNA MOXeT ObITh HOCTATOYHO
BEJNHUK.

Hcxoma M3 TOMHOCTM HM3MepeHUs TOJILMHBL! JIBOA B INOJNEBBIX YCHOBHAX
MOXHO MOJaraTh, YTo ecn¥ owMOKa omnpeneneHHs CpedHeit TONMUMHLI JLZa B
uccnenyemMom patioHe BONOXPaHMNKLIA IO OAaHHBIM H3MepeHUlt B OZHOM Touke

cocrasut F 10%, To penpe3eHTaTUBHOCTb TAKNX HaGmomeHui GyeT BrnonHe
TOYHOL'OYHOH,
Oum6Ka MCUMCIIEHUA TONIUMHEL JIbOa BEIMMCIAETCA N0 Gopmyne
Pp=100C, [/ Vr (49)

rge Py — omubxa onpeneeHHA cpemHeit TOMUMHEI 1b08, %; C v — Ko3bdu-
LMeHT BAPKALUHH, /2 - YKCIIO TOUEK u3MepeHuit.

U3 dopmynsl (49) BUOHO, YTO Mpu /2= 1 M3MEPEHUA TONIUIMHEL TbEa 6yoyT
XapaKTepHbIMHU I BLIGpaHHOTO pafloHa NULUL B TOM Clyyae, ecnu cobniomaerca
PaBEHCTBO Pp=100L, .

Taxum o6pasjoM, H3MepeHHS TONLMHBI JIbOA B JaHHOM NyHKTe 6yoyT Xapak-
TCPHBIMH (penpe3eHTaTUBHLIMHU) VIR ONpeNeNieHHOro Mo MIOLanM Y4acTKa BORO-
XPAHW/THILIA B TOM Clyuae, eClid pasHOCTh 3HaueHUit TOJUMHbI nboa B Miobo#t Touke
y4yacTKa 4 B NMyHKTe U3MepeHuH He NP eBbICHT B eTHUMHB! 3aaHHON olIKMGKH,

Ecnut u3mepeHuss B oQHOM Touxe He ofecmeudBalor HeoSXOLHMYW TOY-
HOCTb OMpedeNIeHHs CpeqHero 3Ha4eHMA TOJNILUMHLL bR, TO NO HW3BECTHBIM 3Ha-
yeHuAM Koadduumuenta Bapuaumu C, W 3anaBaemMolt TOYHOCTH OMpedeneHus
TONUWMHLL nbOa Ay (49) ompenensiercst Heo6XooMMOe KONHYECTBO TOUEK
namegeﬂux, KOTOpOE YIOB/IETBOPHUT 380aBaeMO} TOUHOCTH.,

9. lna paspaboTKH [POEKTOB CTPOMUTENBCTBA TEX MIH HHBIX O6BLEKTOR
HanBonblly0 BNWKHOCTE UMEOT 3KCMeRMUKMOHHbIE PaBoThl, KOTOpble MO3BO-
NAOT NOMYYHTL HeoBXONMMble CBeAEHMA O pACHpelesieHUH 10 BpeMeHH K no Iuio-
IUAOK XapaKTepHCTHK JIENOBOTO pexuma,

K 3xcnenuMuyoHHBIM OTHOCATCA Cledyolme Bunsl paor: HaBrONSHUA 38
NeDOBLIMK ABJICHUAMH 110 BCEMY BOLOXPAHWIHILY MIW OTOILHBIM KpYMNHBIM
paftoHaM (aBHAUMOHHBIC M MApLIPYTHbIE HCCIEROBAHUA), TeNOMEPHEIE CHEMKH,
ra6mionenus 3a nedopMauraAMK TeOOBOro NMOKPOBa, HaGIMIONEHHA 34 NMONMBIHBAMH
B BepxHeM M HkHeMm 6bedhax rMapoyanos, onpeneneHne GUINKO-MEXaHHYECKUX
CBOMCTB Nhia, HIYUCHHME TEPMHYECKHUX M PABHALMOHHBIX XAPAKTEPUCTUK /1670B0-
ro NoKpoBa,

Metoouxa BhINOMHeHust 60jbludHCTBA 3TMX paboT NOUPOBHO HINOXKeHa
B HacrasfieHu# THOPOMCTEOPONOTHYECKHM CTUHIMAM U TIOCTAM,

§.10. Tput udyueHdH NeUOBLIX ABASHUN Ha BOTOXPAHMIXILAX OCOBEHHO peKo-
MeHOYeTCA MPUMEHATh ABWALMOHHbIe pasBenky. OHM nossossAoT GBICTPO MONy-
UATh OOIIYI0 M JOCTATOMHO LETWILHYK KApTHHY Pa3BUTHA NeOOBBIX NMPOUECCOB
Ha Bcelt aKBATOPHH BOLOEMA,
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JlenoBbie aBHAUMOHHbLIE pa3BenKM — ocolbili Bun HaGmonenu#, Tpebyowmit
OT HaGmomaTens Kax CIeUTLHON NMpodecCHOHATBHOR NMONTOTOBKH,TAK M OMpe~
Oer1eHHbIX HABBIKOB paboTel B BO3nyXxe, OTIEPATHBHOCTH B [PUHATHH NPaBUIIBHOTO

peilicHMs .

OOHUM M3 BDKHEALIMX YCNIOBHHU, 06eCMeyMBAIOIMX YCICLHOE IPOBEICHHE
nenoBoit aBUapa3BedKH, — XOpolliee B3auMoIelicTBie GOpTHAOIORATENA C IKHUIIA-
%eM camoJieTa, JKMNaX HOJDKEH XOPOUIo IMOHUMATh IIOCTABIIeHHYIO 3aauy U o6ec-
fIeUNTh TaKOH pexum nonera, yToGbi co3nare Haubosiee GATONPUATHBIE yCIOBUA
oA HaGnioneHuit .

Ceou HabnioneHus GoprHabmionarens Gukcupyer B G0OPTOBLIX XKypHasiax Jie-
IoBOH 00CTAHOB KU, Iae OTMevyaeTcsd BpeMs (C TOUHOCTBIO O MHUHYTEI) , MECTO UITH
paiioH HaGoOeHul, KonuyecTBO NbAA, ero BUAbLl U (GOpMBI, HAIWYME UM OTCYT-
CTBHUE CHera Ha JILAY, eT0 BHEUIHHe MpH3Haxku U T.1. Kpome Toro, nemosas o6cta-
HOBK2 B yCIOBHbIX OGO3HAYeHMAX HAHOCUTCS Ha KapTy-CXeMy, KOTOopas OLHO-
BPeMEeHHO CIIYKUT HabJoOaTenio U s OPHEHTUPOBKH B IOJIeTe.

Io maHHEIM a’pOpa3’BeNOK COCTABIAITCA TeXHUYEeCKHe OTYeThl, I'le IoMe-
1URIOTCA BBINMCKH H3 OOPTOBLIX >KyPHANIOB, KapThl-CX€MBI JIeNOBOH 0GCTaHOBKH,
XpOHOJIOTHYeCKHe TrpadHKH X0IJa PHOPOMETeOpOIOTHIECKHUX 371eMEHTOB, KapTo-
rpaMMbl ¥ BBIMCKH M3 )XYPDHAI0B HaGmiomeHult 3a 1eNOBLIMHU ABNCHUSIMH HA CTa-
HHOHApHBIX MYHKTaX.

5.11. JlenoMepHble CheMKH Ha BOOOXpPaHMIMIIAX JOJMHHOrO THIIA B BEPXO-
BBIX HX UacTAX NMPEACTaBIAIOT Ccobolt U3MepeHNUs TOJIIMHBI b2 Ha OTHENbHBIX
mpodunax. UToGbl NOJIyYUTH CBEIEHNA O pacnpefeseHUH TOIIIMHEI IbAA B IIPOCT-
PaHCTBE IjIA O3epOBHIOHBIX YacTedl BOLOXpaHWIMILA M IOCTPOUTH COOTBETCTBYIO-
LYo KapTy, 1enecooGpasHo UCHONb30BaTh METOL PABHOYINAIEHHBIX TOYEK, I03-
BOJIAIOUMI NMPOU3BECTH OLEHKY TOYHOCTH NONIYYEHHBIX PEe3yNLTarToB mo ¢dopmy-
naM Teopun ownbok. ONHO U3 OCHOBHBIX IOCTOMHCTB 3TOFO METOHA — OH aBTO-
MaTHYECKU YYHUTHIBAET BCe 0COGEHHOCTH pacnpeleneHusa TOJILMHLI JIBAA 10 aKBa-
TOPHH BOOOXPaHWIIKIIA, YTO HE MOXKeT OBITh NONy4eHO IPH BRINOJIHCHUM ChEMOK
no npodunsim. Ito oGBACHACICA TeM, 4TO Iipu BriGope nmpodmnsa (mapuipyTa)
He HCIJIIOUEHA BepOATHOCTh CYOBEKTHBHOCTH, 4 KpOoMe Toro, npo¢muib, Xapax-
TepPHBIA A7 [AHHOTO rofia [IpH ONpefelleHHbIX T[MAPOMETeOPONIOTHIECKUX YCNo-
BHSAX, MOXET GLITh COBEpIUISHHO HE XapaKTepHLIM B CleNyIOlieM roay ¢ ZpyruMu
THUIPOMETEOPONIOTHYECKHMH YCIIOBUAMM.

KonuuecTBo TOYeK H3MEPEHHA U MX pacnpereeHHe Ha HCCIenyeMolf wIowsa-
0¥ BOJOXPAaHM/IMILA BCErIa MOXHO paccuMTaTh 3apaHee 1o dopmyre (49) mucxo-
05 ¥3 3aIaHHON TOYHOCTH MCKOMOTO pe3ynbraTa 24 , 4 Takxe Ko3apduuueHTa
BapMaluMH Cp TONLMHB JIBOA [0 Wiomwany (06BMHO NPU IUI2HUPOBAaHUM CHEMOK
GepyT HauGonzillee 3HaueHue C; ). IIpy 3TOM TOUKM H3MepeHRs NODKHBI GEITH
pasMelleHsl 1o {UI01aNy PaBHOMEPHO Ha OOMHAKOBOM PAcCTOSHUM OpPYT OF OpY-
ra. ATo paccTosaHue orpenenserca no Gopmyse

g1 22Ntz a0tz (50)
- 2(n-1
roe 2 M Z ~— COOTBETCTBEHHO AJIHHA M LUIMPHHA U3Y4WaeMOTro paioHa BOOoO-

XpaHuIMILa.

Honyctym, uto TpeGyercs MpPOM3BECTH JCAOMEPHYIO CheMKY Ha ILIOLLANnH
F=4500 xm< c TouHOCTBIO A, =5% B YCNIOBUAX TAKOTO PACIIperieNieHust TOJ’H.I.?EBI
JIEZOBOrO NMOKPOBA, KOrma /’Z‘,50,30. Hpunnmaem npubmixenHo =z = VA =
= 67,5 xm, Torga no gpopmynam (49) u (50) Haxomum r2=36 u A1=13,5 kM.
Unteppan A I=13,5 kM NpakTHuecku Mano ynoOeH 4ns paboTsl, [I0ITOMY €ro le-
J1ec006pa3HO OKPYIVIUTE B CTOPOHY yBenudeHMsa (0o 1§ KM) uiH yMeHblLieHus
(zo 10 kM) . B mepBoM cryyae YHCIIO MPOMEPHEIX TOYEK YMEHBIUMTCS, HO MOTp el
HOCTHL pesynbTaTa Oyder Oonblle 3agaHHO#, a BO BTOPOM ClIyyae YMCIIO TOYEK
6yoer Gonblie 36, HO mNorpelIHOCTs pe3yibTara yMeHblmTcs. llenecoo6pas-
HOCTb BLIGOpa TOTO WM MHOTO BapHaHTa ONpedeNndaercs HeoGXODUMON CTENeHbIO
IOCTOBEPHOCTH IONYyYaeMbIX HaHHBLIX U DSKOHOMHYECKUMH COOOpaKeHMAMH.
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6. U3YYEHUE TEMITEPATYPHOI'O PEXXUMA BOROXPAHU/IUI

6.1. Kommiekc paGoT 1o u3yueHHIO TeMIEpaTypHOTO peXuma BONOXpaHu-
JIMDY BKTIOYaeT B cebf HaGmopeHns B NpuGpexcHoil 30He; HaGmiomeHusa B TOYKaX,
PacHooXeHHbIX Ha HEKOTOpPOM YyHaleHuu ol Gepera (waGmonenus “Ha pelio-
BBIX BEPTHKANAX'"); NMpoBeleHne TeMNEPaTypHbIX (IMOpPOSIOTHYECKHKX) pa3pe3os
U CBEMOK.

6.2. Habmopenus s nipuGpexHoti 30He HauGoiee MpocTbl B UCHONHEHHH, TaK
KaK NpOBONATCA B palioHe BOLOMEPHBIX IOCTOB 6e3 HCHONs30BaHNA TLIABCPENCTB,
¢ MOCTKOB, NpUYalIOoB M JHpYyIuxX OeperoBuiX COOpyKeHu#. UOLIYHO H3MEPCHHA
BBIMOJTHAIOTCS eXeOHeBHQ B 7 ¥ 19 4, yro ofecneunBaeT BO3MOXKHOCTH OMpele-
JIeHUs1 CpelHECYTOYHBIX 3HaueHui Temieparypsl Bolsl. B oToenbHbIX
cnyvasix npu 0coGBIX TUOpOOMHAMMYECKAX H MOpGPOMETpHYECKHMX YCTOBHAX,
BBI3BIBAIOIIMX 3HAYNTENIbHbIe BHYTPUCYTOUHBlE KOJeOaHMS TemIepaTypbl BOMbI,
HeoGX0OUMO BBOOUTE NOTIOHUTENbHbIE CPOKH HabmoneHul .

Ilpy BHIGOpe TOUKM H3MepeHUR HeoGXOOMMO HMeETh B BHAY, 4YTO TiybuHa
B 3TOM MeCT€ OOJIXKHA COCTaBJIsATh He MeHee 1 M, Tak KakK B [IPOTUBHOM Cly-
yae Habmomenus OydyT abGcomioTHO HEPENPe3CHTATHBHBIMU. B npuGpexHoit
30He M3MepeHus TeMOepaTypbl BONbl NPOM3BOLATCA, KaK NpasWwiIo, B NOBEpX-
HOCTHOM CJIO€.

6.3. HaGmonenns Ha pefIOBbIX BepTHKAIAX B 3HaUMTeNIbHO Gonbilleit cTeme-
HH, 4eM B npubpexHoit 30He, OTPOKAIOT TEMNEPATYPHEIH peXKUM TOTO paiioHa BO-
OOXPAaHWIMILA, THEe OHM MPOH3BOOATCHA. I'myOMHA B Touke HM3MepeHHH DONKHA
OpUOIIKATBCA K ee CpeqHeMY 3HAUYeHUIO IUIA 3TOro paoHa, a XapaKTEepPHUCTHKH
THOPOJIOTHYECKOTO pexuma (Hanuunde TedeHHH, pEKHM BOJIHEHUN, YCIOBUA
BomooGMeHa M T.I.) He NOJKHBI BHOCHTL HCKaKeHMA B Ipoliecc Gopmupona-
HUA TemIlepaTypbl BOObI B MeCTe PacloONOXEHUsA pelNoBoil BEpTUKaIM MO €paB-
HEHMIO C NpWIEraloMM K HeMy palioHoM BomoxpaHunMiuia. OGbMHO peiinoBas
BEPTHKAaIb pacrojiaraercsd Ha paccTosiHuu oT 0,5 no 3—5 xm oT Gepera u no3sro-
My HabmoneHus 3a Hefl TpeGyiOT HajuuMs INIABCPeHCTB, oGecneunBaoumx Geso-
MacHOCTD NMpoBeneHUs 3THX paborT.

HabnioneHus Ha pefiIoBOit BepTUKAIM NPON3BOAATCA ONMH pa3 B 5—10 oxeit
B NMONyIOeHHbIe yachl ¥ BKJHOYAIOT B cebA M3MeEpeHHe TemIiepaTyphl Bonbl B MO-
BepXHOCTHOM Cil0e, Ha IOJIOBMHE TNIyOMHBI, y AHa (Npy HaIMYMM COA CKauKa

M Ha OPYTHX TOPU30HTAX) M, KpOMe TOro, HaGIToeH!s 32 KOMIUIEKCOM METeopo-
TIOTHYECKUX (TemIlepaTypa H BIQXHOCTh BO3LYXa, CKOPOCTb U HampaBjicHHs BeT-
pa, o6IauyHOCTh, aTMoCcdepHble ABIIEHHA, BUOHMOCTS) M THOPOJIOTHMECKHX (TIy-
OMH B TOYKE U3MepeHHs, CTENeHb Pa3BUTHS BOJHEHHS U BhIicOTa HauGosnblueh Bo-
HBI, HalpaBJICHHEe H CKOPOCTh TEYEHHA, MIPO3PaYHOCTh ¥ UBET BOALI) JIEMEHTOB,
a TaKkKe 0760p mpo6 BoOkl Hyist THOPOXUMMYECKOT'O aHAIIU3a.

6.4, TeMriepatypHble (THAPONOTHUECKHE) paspe3bl U CBEMKHU OCYLIECTBIISA-
I0TCS HAa OMpeReIeHHOM 4acTy MITH Beelt akBaTOpHH BomoxXpaHmwimMia. Mexay co-
Goif OHM OTIHYAIOTCA JIMILIL TeM, YTO pa3pe3bl BHINOJIHAIOTCA 1O OMNpenelIeHHBIM
3apaHee HalpaBneHusM (rancam) , OGBIYHO pacIioNaraeMblM BIOJb H NOfep eK BONO-
XPaHWIHMIIA, & NpH ChbeMKax HabmONeHNUA NMPOU3BONATCA B TOUKAX, PACIIONOXKEH-
Hbix Gomee WIH MeHee PaBHOMEPHO 110 aAKBAaTOpHH. [aHHbie HaGMIOOEHUA, TIONY-
YyaeMble TIPH BLITIONHEHWN ChEMOK, HMeET ropas3io Gonee BHICOKYIO IEHHOCTh K
o o6remy mostyuaemo#t mHbOpMaUMH, H MO BO3MOXKHOCTH KCHOJIB30BAHUS METO-
OB MaTeMaTHUeCKOH CTaTUCTKM N7 UX 006paboTKH ¥ OLEHKH TOYHOCTU Pe3yilh-
TaToB.

Kommiexc naGnoneHuit, NpoH3BOOUMBIX B KaXkEOM Touke (BepTUKaNu)
paspe3sa WIH ChEMKH, COOTBEICTBYeT KOMIUIEKCY HaGnmioleHMH Ha pelOoBBIX
BEPTUKAIAX. B OTOENMBHBIX CIIy4asX MpU HeoGXOOUMOCTH NMPOUBBONATCA TOJILKO
U3MEPCHUA TeMIIEpaTyphl Bombl, 6€3 HaGmomeHn#t 32 ZPyTrMMU THEPOMETEOPOIIO-
THYECKMMH XapaKTEePHCTHKAaMHM, YTO, OODHAKO, 3aTPYOHSAET HOCHENYIOWMH AHATTH3
Ppe3ynbTaToB 3THX H3MEpeHUH,

OGLIHO TemmHepaTypHble pa3spesbi H CheMKH IIDOM3BOLATCA ONMH pa3 B
Mecat. Cnenyer cTpeMUTBCA K TOMY, YTOObI BEITIONHUTD UX B HauGoliee KOPOTKHUIA
CpOK IIpH. ONMHAKOBON CHHONTINeCKOH cuTyaun (IO BO3MOXKHOCTH He OIHMM, a
OBYMS-TpEMA CYyIlaMH B 3aBMCHMOCTH OT PA3MepPOB BOMOXPaHHMIINILA U IPY pauuo-
HaJIbHOM OIpelerieHuM Kypca UX CleloBaHMs), TaK Kax B IPOTHBHOM Clyyae
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MOTYT ObITh MONYUeHb! HECPaBHUMBIE PE3YJILTAThl, 0COGeHHO B BeCeHHHA U OCeH-
Hult Depuodsl.

6.5. Jlns namepeHusa TemuepaTyphl NOBEPXHOCTHOTO CNOSA BOIBI HCMIONB3YIOT
PTYTHBIE TEpMOMETpHI C LeHol menexns 0,2°C, 3aK/OuCHHBIE B CIIELMANBHYIO OfI-
paBy. DTH TePMOMETpHI HMEIOT TOUHOCTL oTcuera 0,1°C. B Lenom oHH 3ap eKOMeH-
DOBANH cebA-TIONOXKUTEILHO, XOTA B ONpeNeNeHHbIX YCIOBHAX (NpH 3HAUUTENBHOMK
PasHOCTH MEXNDY TeMHepaTypamy BoIbl H BO30yXa, CHJIBHOM BeTpe, 3allepXKe B
OTCYeTe) MOT'YT BO3HUKATH OLUMG KU B ONpeneNieHHH TeMIIepaTyphl BOXbI.

H3mepeHnsa TemmepaTypsl BOObl o ry6uHe MPOU3BOAATCA NOCP EACTBOM Ba-
TomMeTpa MomyaHoBa WM ITyGOKOBOIHBIX ONPOKHOBLIBAIOLMX TEPMOMETPOB.
Hcnonb3oBanue rnyGOKOBOAHLIX TEPMOMETPOB NMpenNouYTUTENIbHEH, TaK KaK OHM
obecneyuBaloT Ooslee BHICOKOE KauYecTBO M HANEXHOCTh pPe3yNbTaToB Habmiome-
Hull. Pabora ¢ Garomerpom MonuaHoBa u ryGOKOBOOHBEIMU TePMOMETPAMHU Tp e~
6yer HanMYuUs HA NCTONIL3YEeMOM CylIHe TMOpPOJIOrHYecKoH JeGemin ¢ HoCTaTou-
HOHt njuHO#M Tpoca.

Ilnpoxko MpHMEHAIOTCA B HacTosdllee BpeMsA 31€KTPOTEPMOMETPhI pasnuy-
HBIX KOHCTpYKLMit, Takue, Kak I'P-41M,  uMerowumit AUANAa30H H3MepeHnH oT —1
mo 35°C u rounocrsio orcuera 0,19C 1 T'P-51 (ans u3MepeHUsA HA3KHUX 3HAYCHYUH
Temnepa'rygm BOIBLI ¢ TOBBIIIEHHOH TOYHOCTLIO) C OMaNa3’soHOM M3MepeHuit oT
~0,2 no 1,6°C u ¢ Towoctsio orcuera 0,01°C. B onpeneneHHEIX YCIOBHAX MC-
HONB30BAHNE 3TTEKTPOTEPMOMETPOB YIIpOILAaeT fipoM3BONCTBO Halmonenuit. On-
HRKO 3KCINYyarauus TaKuX TepMomeTpoB Tpebyer MpoBemeHHS MX peryisApHBIX
TAPHPOBOK, 2 IMpUMeEHEeHHe CyXHX 3J1eMeHTOB 1A UX MUTaHHsA CO3IaeT 3aTpyOHe-
HHMe B NPOM3BOLCTBe HalmiolmeHM{ NMpH OTPUUATENBHLIX TeMIEpaTypax BO3MYXa.
Ha xayecTBO paGoThl 3MeKTPOTEPMOMETPOB BIIMAET TAKKE KaYKa CYyOHA M BUG-
pauus ero xopiyca ot paboTs! CyROBBIX mBHraTenei.

6.6. OnHolt u3 OCHOBHBIX 3afa4, pellaeMbIX INPK H3YYEHHH TeMIEpaTypHO-
TO peXHMa BONOXPaHW/INLL, SABJISETCA MOJIyueHHe MCXONMHLIX HAHHLIX IS pacye-
T TeMIIEPATYPHI BONOBI BCel aKBAaTOPHUHM ¥ BOJHON MacChl BOBOXPaHUIHIA HIIK OT-
OenBHBIX €ro paloHOB B pa3aMyHEIe MHTEPBAIBI BpeMeHM. B HacToswee Bpems
CyllecTBYIOT CCRYIOLUME METOXB PACUETA TeMIEPATYpPHl' BOMNbI: aHANOIOB; IO
SMIMPUYECKHUM 3aBMCHMOCTAM; IO YPaBHEHMIO TeIIONPOBOOHOCTH; TEWIOBOI'0
Ganatca,

6.7. MeTonl aHaIOroB 3aKMIOYaeTcs B NEpeHOCe 3HAYEeHHH TeMIepaTypsl BO-
Obl, MOMYYEHHBIX Ha M3yuaeMOM BOLOXpaHHMIMILE, Ha HeM3IYYeHHLIN BoIoeM, pac-
NONOXKEHHBIR B Toft e KIMMaTHYeCKOft 30He W MMeloUMit OnHOPONHbIe IMOpPO-
noruyeckne MopdoMeTpuuecKHe XapakTepHCTHKH. IlpumeHeHHe 3TOro Merosga
Nno3ponseT MNONAYYNTH IpeNCTaBIeHHe O CpenHeMeCAYHBIX SHaYeHHAX TeMIlepary-
pBl BOMbl. MeTOon npurofeH raasHeIM o06pazom O HernyGOKHX XOpOLUO MpoBer-
PHBAEMBIX BOIOXDAHHIIHILL.

6.8. Onpernenetine 110 3MIMpUYECKMM 3aBHCHMOCTAM 3aKITI04a6TCA B MOCTpO-
eHHM TpadHUYSCKON CBA3M MIIM HaXOX[EHHH aHAMTMTHYECKORt 3&BHCHMOCTH MeXIy
naMHpIMu HalSmiooeHuit Ha HocTax ( £, ) BEMHUMHQH cpelHel TeMmepaTypst oT-
KpsiToft uacTu ponoema ( €cp ), T8 Tep =F(Fn). IIpu 3Tom Benu-
YHHA ¢,  PACCUMTLIBACTCH KaK CpellHeapupMeTHUecKoe 3HAYCHHE N0 MAHHBIM
HaGmonennt Ha BAIGpaHHOM KONMMYECTBE MOCTOB MY e KaK CpelHeB3BellieHHoe
3HaYeHUe DI TOTO e KojTuuecTBa NOCTOB, T.8.

En=Kity +Kptgt +h,tp, 1)

rae Ay , K2,.. o An~ nnomanmsie kosdduuments nocron; £y, 22/ ptn- Tom-
neparyps BOAbI, M3MEPEHHAN Ha N1OCTAX.

Benmmunxy tcp uenecoolpasHee Bcero ONpeneATh NNMAHHMETPHPOBAHUEM
KapT-CXeM paclpelesieHHss TeMIepaTypbl BOIbl [0 AKBATOPMU BOLOXPAHUIMLIA,
TOCTPOGHHBIX 110 MAHHBIM KiKIIOH 13 BLINIOIHEHHBIX ChEeMOK.

MIMPUYSCKHE 3aBUcHMocTH MOTYT Obith HalleHbl Tax)ke MeXOy 3Haue
HUAMH TeMIMepaTyps! Bolbl U BPYTMMH IMIPOMETEOPOSIOMHYSCKEMHK NTeMEHTaMHU,
Yaule Bcero B KayecTsBe TAKOI'O 3/716MeHTa NPHHUMAIOT TEMIEPATYPY BO3HyXa.
B s10M cnyuae 3aBUCHMOCTL UMEoT CTSHYIOLME BUL:

Ecpna. +*2¢;300, (52)
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rme & u & — xo3ddunmeHTsl, ONpeEHSIASMbIe MECTHBIMH YCIOBUAMU; ¢ 200 —
TeMIIepaTypa BO3ZyXa Ha BBICOTE 2 M.

HonooGHbie 3aBMCUMOCTH MOTYT OBITH MCNONB30OBaHBI MIA pacueTa Cleayio-
UMX cpesHeneKagHbIX U CpedHeMeCAUHBIX 3HaueHUH TeMneparyprl BONE!.

6.9. Pacuer no ypaBHeHHIO TEIUIONMPOBOIHOCTY CBOIMTCS IIPEXIe BCEro K ero
YNpOLLEHHIO I pellieHus KOHKpeTHoH 3adauM. Tak, Hanpumep, B OCHOBY cHoOCO-
6a A.W.IlepoBnua, Halleninero HIMpOKoe MpUMEHEHHE B MPaKTUKe, MOTONKEH Me-
Ton, cynepno3uuuy. CyLUHOCTh MeETOOA 3aKIIYaeTcs B Pas3fioeHUM peuiaemMol
CTIOKHOM 3anmaud Ha HeCKonbKo Goree mNpocIbix Y HochenymoiieMm anreGpauyec-
KOM CYMMHpPOBAHHM TeMIIEpaTyp, PAaCCUMTAHHBIX B NMpOCTbIX 3anmadax. [lpu stom
HayalbHble M TIpaHMyHble YCAOBUS pPAacCMarTpuUBalOTCAd KakK HCTOYHHUKH TelUla.

Iina ucrmoyb30BaHug Meroda Heo6X0oO4MMO paclonaraTh CBENEHHSIMHU O XOHe
Tely100o0MeHa BONHOI MOBEPXHOCTH M OHAZ, KO3(QdHUUHEHTaXx Tello-u TeMmnepa-
TYPOIPOBOOHOCTH BOAbL ¥ KO3(QdUUHMEHTE Te00TAaY HA MOBEPXHOCTH BOBI,
KOTOpbIE B pellaeMbIX M CllaraeMuix 3anayax IOJKHBE ObITh OIMHAKOBBRIMU. Hc-
fIOIb30BaHue MeToAa CYMNEPHO3MUUK NO3BOJISAET PacCUMTaTh paclipenencHue Tel-
7a 10 BpeMeHH U rnyOuHe BOOOXpaHKIHIL, HE3aBHCUMO OT CIIOXKHOCTH pacapene-
JIEHUST TeMIieparyp No rny6uHe M TIpH NEepeMeHHOM BO BpeMeHH TermtoobmeHe ¢
aTMocdepoit 1 1oXeMm.

6.10. Pacuer TemnepaTypbl BOOb MeTrodoM Terosoro 6anaHca oCHOBaH Ha
TOM, YTO TeMIleparypa BOLbI ABJAETCA JTEMEHTOM, KOTOPHIA BXOOUT B pacuer-
Hble (DOPMYIbI TAKUX COCTABJIAIOLIMX Ter10BOro 6anaHca, Kak 3 eKTUBHOE U3MTY-
yeHUe, MOTEPU TeMla Ha ucnapeHue M TypOyieHTHBIH TelnooOmeH. Mcnons3ys
#W3MepeHHble WM paccCuMTaHHble 3HaYeHUs cymMMapHo#l ConHeuHol panuauuu, ank-
Oeno BOIHOM NOBepXHOCTH, aGCONOTHOR BNAXHOCTH M TEeMIICPaTyphl BO3DyXa,
CKOPOCTH BeTpa M 00/1a4yHOCTH Hall BOOOXPaHMMHIIEM U psANa IpYTHX 311eMeHTOB,
peltaeTCA ypasHeHUe TeOoBOTo GanaHca OTHOCUTENBLHO TeMIepaTypsl BOOBL.

6.11. B xauecTBe NpUMepa MOXHO NPHUBECTH NOJUIMIMPHIECKYIO METONUKY
pacueTa TeMIIepaTyphl BOOHOW MoBepxHoCcTH, pa3paboTaHHylo s PuIGAHCKOTO
BONOXPaHUNUIIA H MMEOLIYI0 B CBOEH OCHOBe ypaBHeHue TeluioBoro Gananca.

Pewtenne nocraeneHHol 3amaud GbUIO BBINONHEHO Ha ocHoBe popMynbl And
pacuera BelmMuYHH UCTIap eHus

£ =258 10" %(R-B)aell,550e +AT), 53)

rae £ — BemuuuHa ucnagermn C MOBEPXHOCTH BOJOEMa, rjcM2 .cyT; R — papua-
IMOHHBIN Gamauc, Ix/cmescyT;
8 :"Br—B“"BctBr,

roe 81 — v3MeHeHue TeIU103aNacoB BOMOEMA; 8, — TpPUTOK Teina, BHOCHMBIi
BOAZAOIMMH peKamu; Be  — MOTepH Telula 3a CUeT CTOKA U3 BOAOEM3; B, —
TEMToo6MeH BOOHO Macchi ¢ TpyHTaMu OoHa; A € — pa3HOCTb YIPYrocTel BOasA-
HoTo napa, MG, npu TeMneparype Bogbl ( €5 ) uBO3ayxa ( €x g,r.e. Ae =eg
~€4, ~ PA3HOCTb TeMHEpPaTyp BOSHOU MOBEPXHOCTH ( ;) n Bo3gyxa
(Tz y)o1reAT= 7T —Tq-

¥Yno6cTBO 3TOH (hOpMYIIBI 3aKITIOUAETCH B TOM, 9TO MPAKTUYECKH BCE COCTAB-
JALME €€ MOTYT ObITh M3MEPEHDI, 32 UCKITIOUEHHEM BEIMUUMHBL €4 , 3HaueHuc
KOTOPO# OllpenenaeTca TeMneparypoil Bonbl.

33BHCHMOCTE 3HAUEHUA €, OT TeMIeparypbl IOBEPXHOCTH BOOBI ¢, ,
NOCTPOEHHAsA M0 aHHBIM IICHXPOMETpUYEeCKHX Tabnuu, MOKa3aHa Ha puc. 7.

KpuByio Ha puc. 7 MOXHO BoIpa3suTh aHUTHTUYECKHU KAK €o=f ( tp), Ho mns
[IPaKTHUYECKOTO MCHONBL30BAHHUSA 3TO YpaBHEHHE He COBCEM YIOGHO (CTemeHHas
dyuxuus) . [losromy xpusasi Ha puc. 7 Gbina pasGuTa Ha 5 OTHOCHMTENBHO IIps-
MOJIMHEMHBIX YYaCTKOB, COOTBETCTBYIOIUMX CIEOYIOUMM IHalla3oHaMm Temirepa-
typ: T yuacrok — ot 0 mo 5,99, I yuactox — ot 6 no 10,9°, It yyacrox — ot 11
mo 15,9°, TV yuactok — or 16 mo 19,99, ¥V yuacrok — ot 20 o 25°. Beiure 25°C
TeMIeparypa Bone! Ha PbIGHMHCKOM BOLDOXpaHMNHUINE MpPpaKTHYECKH He HaGoma-
J14Ch.

1 Ykazanue no repmuuecKkoMy pacuery BopoxpaHunuui, BCH 46-71/MuH-
snepro CCCP. — JL.: 3neprusa, 1972. — 71 ¢.
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Puc. 7. 3aBucumoctb ynpyroctu
‘ f BONAHOTO NMapa €, OT Temmepa:
/ TYPbl MIOBEPXHOCTH BOMLI &4y

N
+~
_

B

1L

wocmu Bogder , °C
>

212
=Y
< (i
S 4
S
§ 4
g !
g0
6 10 4 18 22 26 0

Ynpyzocme Bodsuozo napa, m&

IInsg Kaxmoro K3 BBUIENEHHBIX YYACTKOB KpUBON HONyYeHb! CIedyonme
aHATUTHYECKHE BbIPaXKEHH:

mia I yvactka — €, =0,54¢, +6,01; (54)
] ~ g0 =0,75th +4 81 (55)
0 [ eo = £, +2,04; (56)
IV T - e,wl29¢, - 253 7D
A eo =1 64 tn 9 54 (58)

MoncraBnsAs MONYUYEHHLIE BHIpAKEHNA- Ui €, B ypaBHenue (53) m petuas
er'0 OTHOCHTESIBHO TeMIIepaTyphl IOBEPXHOCTH BoIbl €, , YCTAHOBJIEHBI CIenYyI0-
LIMe PACYETHbIS ypaBHeHHA:

ons [ yuacrka

th=[(R+B)6,03-1,1€e,) - £ (1052-1,7e; -0837;))/
[1845_{054(/? +8)) * )

mnsa I yuactka

Lo (R +B)(5,01 - 1,le,) — £ (8,66—1,7e, —0,8373)]/{2,16 £ —
ﬂS(R)+ )}7‘% z z][ 0

ona i yyacTka

¢ R+B)QR24-1,1e,) - F (4,36 -1,7 e, -0,83T 2,558 -
"(J‘R +8)); * 2083 0L

(61)
mna 1V yuactka
tn=)892 —17e, - 0837,) - (R+8) 233+1,1e,))/[3.0EF -
-129 (R +8 )] 62)
oag Y yvactka
1599 - 1,7 e +0837,)-(R +8 ) 934-1ley)
é T164 (R5+ 8] F =l (63)

Insa pacuera &, Ha PLiGHHCKOM BOMOXPAHWIMLIE PEKOMEHIOBAHO UCTIONE
30BaTh Chefyoolpe NaHHble HaG/wOeHK! 3a rUNPOMETeOPOTIOTMYECKUM U panua-
HHOHHBIM PEXHMAaMHU, BXO[AIIME B pacueTHbIE HOPMYIIEL.
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Besimunna A onpenenserci MO OaHHBIM aKTHHOMETPHUECKON CTaHIMH,
npousBonseli HabniomeHus Han BonHo# noBepxHoctbio [lepebopckoro sanusa
PrIGUHCKOTO BOOOXpaHUNUIIa.

BeinuuHa £ (r/cM< < cyT) npuHUMAeETCH paBHON Be/MUHHE ncgapeuuﬁ 110
IDaHHBLIM HaGnioneHuit MO MCHMapHTeNnbHOMY GacceliHy mrolmagsio 20 M4, YCTaHOB-
neHHoMy Takke B [lepeGopckom 3anuse.

BenmuuuHbLI TeMIleparyphl Bo3dyxa 7 % (°C) u yupyroctu BogsiHoro mnapa
€z (M0) onpepensloTCs nMo NaHHbIM HaOmMIOOEHUE Ha METEOpONOTHYECKOM IDIO-
manKe.

BenuuuHolt &S MoXHO npeHeOpeub MO CleAYOIWMM HpuudHaM: 1) Bemauu-
Ha Ternmoo6MeHa BOBHOM MAacchl ¢ TPYHTOM B IIEPUOI, KOTHA [I0BEPXHOCTL BOHOC-
Ma cBofoIHa OTO JIbIA, He3HAUMTesIbHA, 2) BeNMUMHA NMPUMTOKA TeIUIa, IoCTymnalo-
LIErO CO CTOKOM peK, U MOTepH TeIPIa 3a CYeT CTOKa U3 BONOXpaHW/IHILA UMEIOT
OOVMH NOPANOK 3HaueHMMt; 3) M3IMEHEHHA TEIIOCONEPMAHMA BOLOXPAHUIHILA 33
HeGObIlMe UHTEPBaNb] BpeMEHH OTHOCHTEITEHO HEBEITUKH,

7. A3YYEHHE XMMHYECKOI'O COCTABA,
JJIEKTPONPOBOJHOCTH H IJIOTHOCTH BObI

OcHOBHbIE NOHATHA

7.1. CoBOKYNHOCTb pacTBOpEHHbIX B NPHUPONHBIX BOLAX MMHEPATBHBIX H
OpTaHMYECKHX BELIECTB B MOHHOM, KOMIUIEKCHOM, MOJIEKYNSPHOM Y KOIJIOU-
HOM COCTOSHMM Ha3bIBAaeTCA XHMHYECKHM COCTABOM BOIBI, KOTOPBIA YCIJIOBHO
NPUHATO NOApa3AeniTs Ha:

a) INaBHbie HOHBI, T.€. KOJIMYECTBEHHO NpeoGramaloume B_ IPHPOLHLIX BO-

Iax, HOHBI THOpoxapGoHatHble ( HCO 5 ) , xap6oHaTHBIE (CO5"), cynpiparabie
S‘ ), xnopuaseie (C17 ), kanpuisa ( at* ), MarHua (Mg *), Hatpua
(Na*“s v xamua (K¥);

0) pacTBOpeHHble raszbl — KUCIOpoL ( 02, ), a3sor ( Nz ), DBYOXHCH yT-
nepona ( €0, ), ceposonopon (H,S ) nnp.;

B) OWoreHHble BellecTBa ~ HauGoONee aKTUBHO YYAaCTBYIOIUIME B >KH3He
OESITEIIBHOCTH BOOHBIX OPraHU3MOB COeOMHEHHA a3ora, docdopa, KpemMHMA, Xe-
ne3au ap.;

I) MHKpO3NIEMeHThl — COEIHHEHUSI BCEX OCTANBHBIX XMMHYECKHX IIEMEH-
TOB;

I) OpraHH4E€CKME BELIECTBA;

¢) UOHHI Bomopona (H *+), HaxonAupecs B [IPUPONHBIX BOLAX B O4YeHb He-
GONBIIOM KOJIMYECTBE, HO HTpawlule BAKHYIO PONb B XMMMUECKUX Opoleccax,
NPOTEKAOLIMX B BOLE.

XumMuyecKut cocTaB olpefenser HEKOTOPbI¢ NPAKTHYECKH BAXHbIE CBORCT-
Ba NPHPOMHLIX BOM, TaKHe, KAK XEeCTKOCTh BOAbL, €¢ LIEI0YHOCTD, OKHCIAEMOCTD,
3TPECCUBHOCTD.

7.2. Cymma BCeX CONEpPXaumMXcsi B BOLE MHUHEpalbHBIX BELIeCTB HAa3bIBAeT-
¢ MHUHepanu3alueit Boopl i BEIP@KAeTCA B MIWIIMTPaMMax Ha JIUTP MAM B FpaM-
Max Ha kunorpamMm. Ilpm muHepanu3auuum MeHee 1 I/KT Boma Ha3wiBaeTcd mpec-
Hoft,oT 1 mo 25 r/xr — conoHoBaro#, ot 25 mo S0 r/xr — coneHo#. Bona B Bono-
XPaHHJIMILAX, KaK OpaBHiIo, IpecHas WIH Clerka COJIOHOBaras.

7.3. KOHUEHTpauM0 MHHEpaNnbHLIX BEILIECTB B BOIE BOLOXPAHUNHMILL BHIpa-
XaloT B clenyowmx gopmax:

a) BecoBas dopma (mr/n);

6) sxBuBaneHTHas popma (Mr-3KB/N); WIS IepecyeTa U3 BeCOBOU (PopMbI
B 3KBHUBAJIEHTHYIO CliedyeT KOHIEHTPAaUMio KaXZOro MOHA (MI/) YMHOXHTHL Ha
cnenyioume 3Ha4eHns Koadppnumenra K :

2+

HCOs  k=0,01638 a K =0,04990
C0%™  £=0,03328 Mg?* K= 0,08224
§0Z-  K=0,02082 Na*  K=0.04348
Cl-  K=0,02820 Kt K=0,02557
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7.4. BenuuuHa, XapaKTepu3yollasi aKTMBHOCTb HJIM KOHUEHTPAUMIO HOHOB
BOOOPOOA K YMCHEHHO paBHas OTPHLATENIBHOMY 3HAUCHUIO IECATHYHOTO JOTa-
pu(Ma aKTUBHOCTH WIH KOHUEHTpalnd MOHOB H Y  Ha3sbIBaeTcs BOZOPORHBIM
nox;laaarenem (pH). pu pH =7, T.e. Npu KOHUEHTPAUUK MOHOB H ¥, paBHoit
10-/ tv/n, Bona uMmeer HeltTpansHylo peaxkuuio, mpy pH < 7 — kucnywo, mpu
pH > 7 — wesouHymo.

7.5. Bona, 3anonHA0Nas BOOOXPAHUIHKILA, KaK U Apyrue NpUpoOHble BOObI,
Gnaromaps HaMMUMIO B Hell TNABHBIX MOHOB, NpeacTaBiaeT cOGOR €MoXHYI0 CMeCh
O4yeHb pa3baBiieHHBIX PacTBOPOB 3MMEKTPOIIMTOB U N03ToMy cnocoGHA NPOBOIUTH
3MEeKTPHYECKHI TOK.

7.6. KonuyecTBEHHOM XapaKTepUCTHKON 3MEKTpUueCKOH NPOBOINUMOCTH BO-
OBl CIY>KMT ee YienbHas 3eKTpONpOBOSHOCTh — BeduyuHa, OOpaTHaA deKTpu-
YECKOMY CONPOTUBJIEHHIO BOD.lil, Haxodflelica Mexny OBYMs JIEKTPONaMM C
IJIOLNANGI0 TIOBEPXHOCTH 1 cM4 M paccTossHMeM Mexdy HuMH 1 oM. EgnHuueit
YOeNBHOM 37IeKTPONPOBOMHOCTH ABNsiercd cuMeHc Ha 1 M (1 Cm/M =1 1/0M- M),
B npakTHKe BOOHBIX HCCOTeOOBaHUN 0GLMHO n%mayro-rcn enuHUL el MUKPOCUMEHC
Hal cm (1 MKCm/em = 1+100 Cm/em =110 Cm/m). ‘

7.7. YnensHas 37eKTPOMNPOBOOHOCTb BOALI 3aBUCHT OT KOHIEHTpauUUWU HIH,
TOYHee, OT AKTHBHOCTH KaTUOHOB M aHMOHOB. Ha BenuuuHy ynenbHoR aJIeKTpoIpo-
BOIHOCTH CHJIBHO BiIMAeT TeMIeparypa BOIEI, C NIOBBIILEHHEM KOTOPOH 311eKTpo-
NPOBONHOCTL yBeNHuMBaeTcA. [lo3ToMy B KadecTBe KOCBEHHOI'O IOKAa3aTens
MUHEpATM3aLUK UCTIONB3YIOTCS BEJIHYMHB] yIeNnbHOH 3NMeKTpoNpoBOMHOCTY BOIEBIL,
u3MepsAeMble Tpy NOCTOSHHOM TeMilepatype, 06bluHo Npu 18°C. YnenkHylo snex-
TPONPOBONHOCTE 0603HauaT OykBoit # (Kammna), yKa3blBasd NpUHATOE 3HaUYECHUE
TemIeparypsl ( arﬂo ). B HeKkOTOpBIX pYKOBOACTBAX NOCTOAHHOE 3HAYEHUE
TeMIlepaTypbl ipuHUMaercs paBHbiM 20YC.

7.8. YnenbHas 3MeKTPONPOBOOHOCT XMMHYECKH YMCTON BOIBI OYCHL Mana
( X450 = 0,088 MxCM/cM) , yTO 0GBACHSETCA YaCTHUHON OMCCOLMalel ee Mone-
KyJI llg Housl H* u OH” . YoenoHad 3NexTpONpPOBONHOCTS HUCTHSIIAP OBAHHON
Bopdkl paBHa 2—5 MKCm/cM, Bon arMoc(epHBIX OCaIKOB ¥ PacTasgBLIEro Jbxa
npecHbix BomoemoB — 10-30 mxCwm/cM, B npecHOl Bome BONOXPaHWIMIL ee
3HayeHHUs obeMHO konebiiorcs oT 80-100 mo 500-700 mxCm/cm, 2 B 30Hax
3arpA3HeHUA MOTYT IOCTUTaTh ¥ GOJIBIUKX 3HAYEHHUI.

7.9. HeBbicokad muHepanu3auMs ¢ HeGoJbllas BHYTPUTOOOBas M3MeHUM-
BOCTb COOTHOILEHMA TJIaBHBIX MOHOB B BOHE BONOXPAHWNMIL MO3BOJIAET JIEFKO
onpenensemMyio YIeNbHYI 3MeKTPONPOBOAHOCTE HCNOJNB30BAaTh B INpaKTHKe
M3BICKaHUH B KayecTBe IKCNpecc-MeTona ons HabmioneHus 33 peXuMOM MUHepa-
JIM3aUMK BOOBI, TSI BHIIETIEHUS FeHeTHYECKH PasUUHBIX BOOHBIX MacC, a TaxoKe
IUIA pacyeTa INTOTHOCTH HIPECHON BOIBI.

7.10. 3a enuvHUUY MIOTHOCTH TMPUHATO OTHOLIEHHE MAcChl OUCTHIIMPOBaH-
HOW BOIBI, paBHOH 1 T, K ee o6bemy npu Temmeparype 3,98°C, pasHomy 1 cm3.
B cucreme CU muoTHOCTH Tako# Boasl L =1000 kr/m>.

7.11. IITOTHOCTE BOIBI 3aBUCUT OT TEMIEPaTyphl, @ TAKXKE OT MHHEpaJIn3a-
MM BOHOBI M XHMHUYECKOI'0 COCTaBA PAaCTBOPEHHBIX BelleCTB, KOHIEHTPAlUM B3B e
UWICGHHBIX YacTuil U AaBjieHusl. Mi3MeHeHMe IWIOTHOCTH NpecHbIX BOM U3-3a BIMAHUS
NepeducreHHbIX (GAKTOPOR MPOSABNACTCK B THICAYHLIX IONAX, KT/MJ, HOITOMY
oA ynmoGerBa 3armicy rrp‘;;r pacuyerax BBONMTCS BeNMYHHA YCIOBHO{ IUTOTHOCTH

6=( p - 1005)) 107, Takum obpasom, I BOQ € MOHKKEHHON IITOTHOCTHIO
( P <1000 xr/m’) BenuuuHa % OTpHUATelbHa, [UISE BOL ¢ TIOBBIILIEHHOH ILUTOT-
HOCTBIO — IIOJIOXKUTENBHA.

7.12, Ilpyu noHWXeHUH TeMIIEpaTypbl AMCTHIUTAPOBAHHOM Bomel 0T 4 mo 0°C

ee INIOTHOCTE yMeHbllaeTcs: npu 0°C ec wotHocts P = 999,868 Kr/m3 ( G4 =
= — 132). Ilpu NOBBILIEHHH TCMIIEPATYPhl Tako#H Bomsl Beime 4°C ee IIOTHOCTD
TaKXe TMOoHWXKaeTcs. BOnmu3u Temueparypbl HauGOMbIEH INIOTHOCTH YMEHBIIEHHE
IUDIOTHOCTH M&10, [I0 Mepe MOBBILUIEHHS TeMIEPaTyphl OHO BO3pacTaeT. Tak, mpu
H3MeHeHHu Temmneparypel Ha 19 — ot 4 5o 5°C — yCmoBHasA IWIOTHOCTE H3MeEHSET-
ca Ha 8 eNMHMI, NPH H3MEHEHHM TeMMeparyphi oT 29 mo 30°C — Ha 298 enunul.

7.13. C yBenuueHHeM MUHEPATU3aUMK INIOTHOCTH BONEI BO3pacTaeT, MpuyeM
IUIOTHOCTb BOI PHOPOKApOOHATHOIO, CyNb$aTHOTO M XIIOPUAHOIO KIJACCOB MpHU
OIMHAKOBON MMHCP@IM3AUMH HECKONLKO padnuyHa. TLIOTHOCTh NMPUPONHBLIX BOL
BO3pacTaeT ¢ yBeNMueHNeM KOHLEHTPalUU B HUX B3BeEILCHHBIX YaCTHI, U TEM CHITb-
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Hee, uem OoJbllie CpeNHAA WIOTHOCTh 3TUX YaCTHL OTIWYaeTcd OT INIOTHOCTH BO-
Obt.

7.14. BepTHKansHpill IpagueHT IUIOTHOCTH BOOLI OIpeneAeT BENTUIUHY
ycToMunBocT & BONHBIX CIIQEB, upenxrcm}'mmeﬁ UX [IepeMelIHBaHUIO:
£ =(g/p)dp/a),

roe 9 - YCKOPE€HHE CUJIbl TAXKEeCTH; 2 — PacCTOAHUE N0 BEPTHKAJIK.

Ilpu £ > 0 mWIoTHOCTH BoNsl ¢ IMYOHHON YBENWUKBaeTCA, a CIIeNOBATEIBHO,
CIOM BOOB!I HAXONATCA B COCTOAHMM  YCTOMUWBOIO pasHoBecud; mpu £ < 0
paBHOBecHe HeycTOHUMBOE, BHI3bIBaiOlLlee BEPTUKAIBHOE NEpeMelllHBaHUE BOIbI
B BoJOcMe,

Janauy H3YUEeHHA

7.15. U3yueHue xymMuyeckoro COCTaBa BOOL! BOOOXpPaHMIIMLL HeoOXOOMMO
L)1 OLLeHKH arpecCUBHOTO OeiCTBUA BOIObI HA CTPOUTENEHbIe MaTepuanbl (6€ToH),
CTaNbHble M WIIOMMHUEBBIE KOHCTPYKUMHM THOPOTEXHHMYECKHX coopyxieHuid. Kop-
PO3HOHHbIE NPOLLECChl, IPOUCXONSIKEe B Pe3yJIbTare Bo3deACTBIA BONL! HA GeTOH
KOHCTPYKuMi, NONPa3nenAloTCs Ha TPY OCHOBHBIX BUOA KOPPO3MH:

1 - xapaxrepusyeTcs Bblllie/IaY¥BaHKEM PAaCTEOPHMBIX KOMIIOHEHTOR Gero-
Ha;

Il — csA3an ¢ 06pa3oBaHNeM PaCTBOPHMBIX COCAMHEHHH UK MPOLYKTOB, He
00/afalouMX BXKYIWHMMH CBOHCTBAMH, B pe3yibTare OOMEHHBIX XHMHUUYECKUX pe-
aKkuMit Mexxy KOMNOHEHTaMM LIEMeHTa ¥ BOIbI;

Il Bbi3biBaeTcsa obpa3oBaHueM U HaKoiUleHHeM B §eTOHE ManopacTBOpU-
MBIX CoJiedl, XapakTepu3yolMxcsa yBenudeHuem oOnema npu nepexode B TBep-
nyw ¢a3sy.

CreneHp arpecCMBHOTO HefiCTBMA BOObI Ha GETOH KOHCTPYKUHUH 3aBHCHUT OT
FOKa3aTefiel arpecCHBHOCTH Cpellbl M YCIOBHI 3KCIUTyaTaliK COOpPYKEHHH, UTO
HeoOXONMMO YYHTBHIBATh NPH BLIGOpE IIOTHOCTU (Mapku) GeToHa NMpH NMPOeKTH-
POBAHHH THOPOTEXHHUECKUX COOpYXeHuH. B kauecTBe NoKa3aTens arpeCCHBHOCTH
BOIOBL CNy»xar: Wi koppo3uu I Buna — GukapOoHaTHAA LIETIOYHOCTD BOMbL (KOH-
ieHTpauusa uoHos HCO B MIr-3kB/n); AN Koppo3wy 11 Buga — BonopoOHLIi mo-
Kaszarens pH, conepxanue cBOGOOHON YITIEKHCIIOTEI B MI/JI, pacCUMThIBaeMoe 1o
3HAUEHHAM KOHLEHTpaluu B Boxe uoHos Calt, HCOG , SO},-" u C17, comeprxaHue
MarHe3nanpHLIX COJled B Mepecyere Ha HOH Mpzr, MI‘?H, H cOofepkaHue eIKIX e
noyedt B nepecuere Ha HoHel Nat + K+ : g xopposuu N Buna — conepsxanue
cynbgaroB B nepecuere Ha HoHbt  SOF,Mr/m.

CreneHp arpecCHBHOTO AeiiCTBUS BONbI HAa CTA/IbHbIE M ATIOMHHHUEBbIE KOH-
CTPYKUMH, KOTOPYIO ClefyeT y4YHTbIBATh NpPH MPOECKTHPOBAHMM MX 3aLMTHI OT
Ksop O3MM, 3aBHUCUT OT MoKasatenss pH ¥ CyMMapHOH KOHIEHTpanu¥ HOHOB

0y m CU .

' 7.16. HccnepmoBaHusa pexcuma MUHEpAIM3aLMM BOObl M KOMIOHEHTOB ee
XHMHUYECKOI'0 COCTaBa BXOHAT o6si3aTenbHOl COCTaBHOKM 4acThio B Gonee o6y
MporpaMMy KCCAEedOBAHMIA KauecTBa BOObl B BOOOXPAHWIMINAX, VICTIONb3YeMbIX
KaK MCTOYHHUKH IPOMBILUIEHHOTO U NMUTLEBOTO BONOCHAGMK eHUS, OPOIUCHHA, 1A
BomooGecneyeHus TEITOBLIX 3N1CKTPOCTAHUUNA, a TaKKe IKCIUIYaTUPYEMBIX B pbl-
GOBOOHBIX M peKpeaUUOHHbIX LEAAX WM MpefHa3HaYEHHBIX A pa3baBmeHus
NPOMBIIUTEHHBIX CTOYHBIX BOI.

Ha6nioneHusa 3a peXMMOM MUHEpATM3aUMM H XMMHMYECKOIo COCTaBa BOMbI
HeoOXonuMmbl Npu BbIOOpe MYHKTOB BONO3a00OpOB U MX KOHCTpYKUMH. OcoGeHHo
BOKHOE 3HaucHUE NPHOOPETAdT OHM B BOAOXPAHUNMILAX, B KOTOpbIe MONAnaloT
CTOuHbIC BOIBI.

7.17. Jlerko usmepsiemas yOenbHas 3eKTPONPOBOOHOCTb BOOBI IPH TAKHX
HaOMIONeHUAX CHYXHT HCKIIIOUMTENBHO HONe3HON XapaKTepMCTUKOM, KoTopas
OOTONHACT- NaHHbIE O MHUHEpAIM3auu¥ BONBI, oNpeRensAemMoll TPYLOEMKHMH Me-
TONAMM XMMHYECKOTO aHalM3a OTOENbHBIX Npo6 Boobl. Usmepenus ynenbHON
37IEKTPONIPOBOMHOCTY BOObI TNO3BOJAIOT CYLUECTBEHHO CHM3HWTh 3aTpaThl NpH
pEOKMMHBIX HAOMIONMECHUAX 3a MUHepanu3auMeidl, YBENMUYMB MU STOM 4HacTOTy
HaGmogeuuit B UeNAX NOBbilleHUS TOUHOCTH GaaHCOBBIX pacueros. Mcmons3o-
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BaHHe NOTPYXaeMbIX B BOLOEM LAaTYMKOB 3NEKTPONPOBOLHOCTH CHOCOGCTBYET
HOOCTHXEHHIO CKOMb YTOOHON MIEeTANILHOCTH 30HOMPOBAHHA BONHON Tonum IpU
HeoBXOMMMOCTH M3Y4YeHHS BEPTUKANBHOTO pacilpelelleHuss MUHepaIN3aunl
BONBI, N HaGnIONeHUH 33 PacIpoCTpalieHHeM 3arpA3HeHnit IpK pasmUYHBIX THIPO-
METEOPOJIOTHYECKUX CHTYaUMRAX,

Heobxonumocts B 0C06EHHO HOeralbHLIX NpPOCTPaHCTBEHHO-BpeMeHHBIX Ha-
OMIONEHHAX 3a MEKTPONIPOBOIHOCTLIO BONLI BOSHHKAET B NONMHHBIX BOXOXpaHH-~
MIUAX ¢ MaibiM BONOOOMEHOM, & TAKXe B BEpXOBBAX BOROXPaHUITHIL KaCKaIOB,
IIPOTOYHOCTH KOTOPBIX 3aBUCUT OT pedxxuma c6pocoB BOIbI pacnosomeHHOrO BhILIE
TUOpOY3Na,

B DONMHHBIX BONOXpaHMIIMUIAX CE30HHOI'O M MHOTIOJIETHEr'o peryiupoBaHHst
CTOKa, OTIMYAIONMXCA 0COOEHHO 3aMelJIeHHBIM BODOOOMEHOM K CKOPOCTAMH
CTOKOBBIX TeueHUM, BelMyMHa KOTOPHIX Ha GoJbilledl 4yacTH aKBATOpPHH MeHee
2 cM/c, B NepHOAbI NETHErO ¥ 3UMHeT0 3aCTOS BOOb! BeLyUIylo pOJib B TMHAMHKE
Bof, npuobperaoT WIOTHOCTHbIe TeveHus. IIpy IpakTHueCKU OOUHAKOBO! TeMie-
paType BOLbI B NPUTOKAEX ¥ NMOBEPXHOCTHOM Cll0€ BOOOXPaHUINILA B TIpUYCThe-
BBIX Y4YacTKax NOCHENHEero HaKalyIMBAaOTCS BOILI C OTHoCHTeNbHO Bosslliol mwioT-
HOCTBIO 32 cyeT B 2—3 pasa ¥ Gonee BLICOKOA MUHepanu3aiuMy pedHbIX BOIL B Me-
JKEHb IO CPaBHEHHIO C BOJAMH MOJIOBOIALA, KOTOPbIMHM HANOJHAKTCH TaKHe BO-
HOXPAHUNTHLIA, DTH peuHble BOMBI MOL HeHCTBHEM CHIBI TAXECTH paclpOCTpaHAIOT-
cA M3 MpUYCTeEBBIX B Gosee IMyGOKOBOOHbIC NMPHUIUIOTHHHbIE palioHBl B BHIE
MEIUIEHHO IBMXYLIerocs (€O CKOpPOCTHIO 0KOJO 1 cM/c) m cpaBHUTenbHO c1a6o
nepeMellMBaloILerocs ¢ BOOHOR MacCcod BONOXpaHMMMUIA MOTOKZ B NPUSOHHOM
Croe WM IIOH CloeM TeMIlepaTypHoro cKauka. MayueHue IUIOTHBIX TeueHuH B
IyHKTax rayGoKOBOOHBIX BON03a60OpOB BAXXHO HE TONLKO ONS y4yera BO3MOMNHOMH
cTpaTudUKauyy BOMBI MO MHHEpalIM3aUUM, HO YU IUIA BhIABICHUS 3arpS3HAIOLWMX
BEILIECTB, cﬁpacsmaemmx B MNPUTOKHU BOIJOXPAHHIUAL U UX NPHYCTECBEIE paﬁoum.

B BEPXOBBAX BOOOXPAaHWINIL, TUODO3HEPIreTHYECKUX KAaCKadoB 3a CYeT
BHYTPHUCYTOUHOM M HellentHo HEpaBHOMEpHOCTH c¢GpocoB BOHBI M3 paclolo-
XKEHHBIX BBbIllle BOOOXpaHWIHI o00pa3syioTca ObIicTpo NepeMemaonmecsi (co
ckopocThio 40—60 KM/u) IJIMHHEIE BONHBL. JTH BOJIHBI GLIBAIOT KaK MNpAMEle,
Tak U oOparhnte. [lpu nepemellleHMd IMHHBIX BOJIH B BONOEME Yepe3 NYHKT
HaOMIOoeHHH CKOPOCTh TeYEHHS CHayajia BO3PACTacT, a 3aTeM YMeHbIHaercs, Mpu
MPOXOXKIOCHHU oﬁpamoﬁ BOJIHBI HallpaBJICHUE TEUCHHA M3IMEHACTCA Ha NpoOTUBO-
[IONIOXHOE NPOHNOABHOMY YKJIOHY JI0)Ka BOOOXPAaHUNMILA. B yCTBAX HPUTOKOB
B 30HE NpOSBNCHUA HJIMHHBIX BOJIH NEPUOIUYCCKH oGpaayercx IoAmnop, B pe3yib-
TaTe KOTOPOro peyHbie BOIbI HAKAIUIMBAIOTCA B NPHYCTHEBOM YYacTKe, a Ha cHa-
[e BOJIHbI BTeKaHHe peyHBIX BOL B BONOXPAHWIMILE YCHIMBaerTcs. B 3THX ycio-
BHSAX NpH MPOCKTHPOBARUHU pasMellueHUs BoHo3abopa ocobeHHO Gonbluoe 3HayYe-
HIe NPHOOPETAIOT IKCIPLECC-METONbI UCCIENOBAHUS P S&KMUMA DIEKTPOTIPOBOIHOCTH
BOIObl KaK IIOKa3aTens pacHpoCTpaHeHUs 3arpsa3HeHuM, cOpachIBaeMEIX B BONO-
XpaHWIMIIE MM €ro MNpUTOKM BOMM3YM IpennonaraeMoro mecra BoposaGopa.

7.18. B BomOXpaHWIMILUAX, TIONBCPKEHHBIX *IBETEHMI0’’ BOMIBI 32 cueT 0GUIb-
HOT'O pa3BUTHs (UTOIUIAHKTOHA2 WY 3aTpSA3HEHHIO TMOBEPXHOCTH BOHObI, HEPENKO
BO3HMKaeT HeoOXoOuMOCTh MNpOeKTUpOBaHUA ITYOMHHBIX B0M03a60opoB, NO3-
BOJIAIOILMX TOJIVYMTL BOLY M3 CJIOEB C HAUIYYLIHM KavyeCTBOM. BO3MOXHOCTH
OTKaYK¥ BONbI M3 3alMaHHOTO CJIOA B CTPAaTH(HUUMPOBAHHOM MO INIOTHOCTU BONO-
XpaHUJIUIE onpenenserci B ICPBYI0 ouecpedb COOTHOUICHHEM BEPTHKANBHOTO
rpanueHTa fUTOTHOCTH BOOBI ¥ €e pacxomna uepe3 BomosabopHoe coopyskeHue, DTO
COOTHOIEHHE MOXeT OuITh onpeneneHo mo dopmyie

Fn=lg/HIVHRG" (64)

TAe A — IWIOTHOCTHOE 4uciIo Ppyna, BhIpakeHHOE uepe3 YHelIbHbIE pacXOl BOLbI
Ha BXoZe B Bopo3abop, M</c; A — rnyOuna Bomoema y sofo3saGopa; 9' —
3t beKTUBHOE TPABUTALMOHHOE YCKOpPeHHe

9= (Pr-Pr)/P2s
roe @ — YCKOpPEeHMe CHiIBI TshkectH, M/c2; L4 — IVIOTHOCTb BOIBI ¥ MOBEPX-
HOCTH BoOoeMa; J’z ~ TJIOTHOCTH BOOBI B IIPMOOHHOM croe. Ilo Oebnepy xpu-
THYECKO€e 3HaYeHHKEe MIOTHOCTH yKcna Ppyaa F,,=0,28 + 0,04,
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Tlpu GomblIMX ero 3HaYeHHAX Mepen Bono3abopoM BO3HUKAET BepTHKaIbHOE
nepeMellMBaHMe Beell BomHoM Tonmm. IlosToMy OIS NpOeKTHPOBaHMs IyGuH-
HBIX BO03a60poB TpebYIOTCS HaHHbIE PeXXUMHBIX HAaGMIONEHuH 32 TeMmepaTypol
M YOSNBHCOYW 3IEKTPOINPOBOOHOCTHIO, MO3BOJIAIONME PACCYUTHIBATL IUIOTHOCTE
BOBI M0 BEPTUKANH B palioHe Mp eAONaraeMoro COopyKeHu.

ITpuGops! 1 060pynoOBaHue

7.19, OCHOBHbBIM METOIOM H3YUYEHMS XHMHYECKOIO COCTaBa BOIBI B BOJO-
XPaHHTHIAX CyXHT 0T6Op NMpol BOIBI € MOCNENYIOUMM HX XHMHUYECKHM aHAIU-
3oM B nabopartopunt. Ina orbopa nMpo6 BoObl MCHONB3YIOTCA 6aTOMeETphl MTHO-
BEHHOTO HanonHeHHA (HampuMep, Garomerp MomuaHosa I'P-18 emioctsio 4 1,
cHaOXeHHREIt DBYMS PTYTHHIMHM TEPMOMETpPAMH), MOTPYKaeMble Ha 3agaHHbI! ro-
PH3OHT Ha Tpoce ye§enKy WIH Ha KalPpOHOBOM (ane, paMeueHHOM MapKaMy Ye-
pes 1 M. IIpo6a u3 GaromeTpa CIKBACTCA B CTEKIAHRYIO GYTHIIb MM MONKITUIIE-
HOBYK KaHHCTPY, MpedBapHTENbHO TILATEIBHO BLIMEITBIE H HECKOJIBKO pa3 Olo-
NOCHyTbIe Bono#t u3 Gatomerpa. Ins ompeneneHus B BoIe IMaBHBIX HOHOB M ee
3MeKTPONpOBONHOCTH HocTarodeH 06beM npobkl, paBHbI 2 11,

7.20. IlocxoneKy onpeneneHue pH BoOwl crnedyer NPON3BOOUTH Cpasy IMOCIe
oT60opa NMpoGel B [ONEBbIX YCIOBUAX, Haubollee NIMPOKOe pacHpoCTpaHeHHe Mo-
JIYYHJT KOJIOPHMMETPHUSCKHH MeTol, onpemesieHHs pH, NosBonAoumd H3MEpUTE
3Ty XapaKTepUCTHKY ¢ TOYHOCTRIO Ho 0,1 equuuus! pH. Ilpy Hamuunu moxomHoro
pH-MeTpa pexoMeHOyeTcsl 3MeKTpoMerpuuecKuil meron omnpeneneHns pH. Mero-
myKa paboTsl C TAKUMH NMPUGOPaMM OCBeIlaeTCA B MPWTaraeMeIX K HUM HHCTPY K-
uuAx. JInd wonopHMeTpHYecKoTo omnpenencHus BenwuuHbl pH cnyxur obuiens-
BecTHas Wxkana pH nss peunsix Boxn.

7.21. XpaHenne B OyTbUIAX WM KaHHCTpax NMpo® BoOsl, NMpenHasHadeHHBIX
V1S OMpereNeH! T B HUX KOHLEHTPAlMK IMaBHBIX HOHOB M JIEKTPOIPOBOOHOCTH,
ponyckaercs He Gonee 7 CyT, B Te4eHHE KOTOPHIX HeOOXOOUMO NPON3BECTH XHMH-
YeCKHH aHanu3 BOIEI B 1a00paTopuy B COOTBETCTBUHU C YHHOULHMPOBAHHBIMH Me-

- - + xS 3
TONaMH ONpellelleHHs KOHUeHTpalyH woHoB  HCO, , C1™, SO Z*, Ca*u Mp™.
KoHueHTpaumio B fpo6e Bons! uoHoB Nat u K+ pgKOMeHLlye’l'Cﬂ ONpeNeNATh Ha
wiameHHoM doTtomerpe [IOM (wnu Opyro#t MapKku) B COOTBETCTBHM C IpUIIarae-
Mol K Mpubopy uHcTpykuuei. Ecny npo6y BoOpl B 6yTHIIH HACKITHTD IBYOKHCHIO
yriepona, nponyckas npensaputensio (U, yepes OuCTUNNHPOBAHHYIO BOLY, aHa-
JIN3 TJIABHBIX HOHOB MOXeET GhITh CHeNaH CHyCTs HeCKONBLKO MeCAHeB nocne 0T60-
pa npoOul 6e3 cyulecTBeHHbIX MOTpelUIHOCTeH.

7.22, Onsa u3mepenns 3eKTpolpoBoAHOCTH Bolbl B nmpobax B naboparop-
HBIX YCHIOBUSIX CIYXXHT peoxopmHbit mocr P-38 c cocymom X-38, mns ompenene-
HUSL  JNEKTPOINPOBONHOCTH BOMBI HEMOCPEHCTBEHHO B BONOXPaHMIIHILE BMECTO
COCYIa UCIONB3YIOT DATYMKHY Pa3HOOOpPa3HBIX KOHCTPYKUKH.

7.23. Peoxopmublit mocT P-38 npencraenser coGoit ypaBHOBelIeHHBIH OOy-
HapHBI MOCT CO CTYMEHYaTo peryIHpyeMbIM IDIEYOM CpaBHEHMS U IUIaBHO pery-
JMpYeMbIM OTHolueHHeM mied. IIpu M3MepeHHH 3NEKTPONPOBOXHOCTH MOCT IMH-
TaeTcsa mepeMeHHbIM ToxoM 127 unu 220 B ot cetd wactoroit 50 'l unu ot moGoro
reHepaTopa ToKa IOBbIeHHOK yacToThl o SO0 I'u. B momeBBIX yCIOBHUAX NMUTa-
HYe MOCT2 OCYIIECTBIIACTCA OT aKKYMYJIATOPHON GaTaped MM CYXHX 3JIeMEHTOB
yepe3 npeobpasosaTend ¢ yactoToit 400-500 I'u. OcHOBHaA MOTPEUIHOCTh MOCTA
MpH 9TOM He NpeBhIIaeT + 1,5% B OuanasoHe 30—30000 Om. I'aGapurel mocra
3102270160 mM, Macca He Gonee 4,5 kr,

Cocyr X-38 no3Bonser ¥3MepUTE CONPOTUBIIEHME BOOHBIX PACTBOPOB 3JEK-
TPONMUTOB B HuamaszoHe oT 30 Zo 30000 Om, YTO COOTBETCIBYET OUana3oHy Benu-
YHH YIOENBHOK 3/1eKTpOoNpoBOOHOCTH Bogbl oT 2 pmo 1000 mxCwm/cm. [daHHaa
INeKTPONUTHYECKAA suetfka MpencraBnser coboil cTeKIAHHBIA cocyn apoobpas-
HOHM HOpPMEI C BIASHHLIMM BHYTPH Hero OBYMS IUTaTHHOBBIMM 3MEKTPOLaMH, I0-
KpPBITBIMH ClI0eM IDIAaTHHOBOM YEPHM C lEeNblo yMeHbLUIeHUs NOTP eLHOCTH U3Mepe-
HHUA OT NMonsipu3aums. Pasmepnl cocgna He mpeBslmanoT 150x100x 75 mm, a Macca
ero — 100 r. EMKkocTb cocyna 50 cm?.
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Puc. 8. JaTuux KOHOYKTOMeETpa
1 — anextpoowr, 2 — xabeab; 3 — NAACTMACCO8bLE KOp-
nyc; 4 - onpasa; 5 — epy3

7.24. Jlatuuky KOHAYKTOMeTpa — npuGopa mis uamepe-
HUA 3MEKTPONPOBONHOCTH BONbI B BOLOEMAaX, NMOKa He Bbl-
NyCKaeMble OTEYECTBEHHON INPOMBILIICHHOCTHI0, MOTYT
GbITh JIErKO M3TOTOBIIEHB! B MEKTPOTEXHUYECKUX MacTep-
cKkuX. B HauGosee IpoCTOM BapHaHTe KOHCTPYKIHM TAKOTO
maruuka (puc.8) B KayecTBe EKTPOXOB CIIYXKAT IBE IUIac-
THHBI HeuepHeHOM IaTHHBI 20X20 MM (kaxpas TOMMHOR
0,1-0,2 MM), aHaNOTKHYHbBIE TeM, YTO HCHONB3YIOTCA B COCY-
e X-38, muGo Takoro xe pa3mepa IUIACTHHBI M3 XOpOLIo
OTHOJMPOBAHHON HepiKaBEIOLEH CTalM TOMUMHOK D0 1 MM,
K KOTOPBIM IPHBAPHBAIOTCA  NPOBON2 LBYXXHIBHOTO
Kabensa ceuesnem 0,5-0,75 MM B pe3sMHOBOH MM Xjop-
BHHHWIOBOH m3oyisuuu. Jlnsa oGecrieyeHusa XeCTKOCTH Kpell-
JIEHUS 9MEKTPONOB, KOTOpbIE HOJKHBI GbITh B3aMHO
Hap ATNENEHBE C 3a30pOM MEXY IWIACTUHAMM OKOI0 4 MM, U FHAPOU3OIIALMH Mec-
Ta CBapkM M BBOHA Kabend B martunk HeGONBLIYIO YacTh AIEKTPONOB (He Gonee
5 MM), OrojeHHBI OT U3ONALNMH YYacTOK Kabens u nepsiie 20—30 MM Kabens
C HeHapylleHHOH u3onsAuuell 3amMBalOT MOKCUAHON CMOJIOi unu  GopMyoT H3
3TaKpHna, MpoTakpuiaa NM60 ApYIMX TBepAeloILMX HM30JAUHOHHBEIX MaTepHaros.
Hatyux rnomewiaercs B CheMHBIE NepdopHpPOBAHHLIA [IACTMACCOBBIM CTaKaH-
ONpaBy, NPEROXPAHAIOILYIO FIEKTPOABL OT MeXaHNUECKUX NOBPEXICHUN IIpU No-
IpYKeHHH B BOJOEM [0 [OHA HIIM BO BpeMs TPaHCIOpTMPOBKH npubopa. Kpome
TOTO, OH CHaaeTcs CBHMHUOBBLIM MWJIM CTILHBIM TPy30M, BeC KOTOpPOTO JOCTa-
ToueH IyiA HaTsxeHUa Kabesns, MCIONb3yeMoro ansl NOTPYXKeHUs JaTyuKa Ha ro-
PH30OHTEL H3Mepenud. JInuHa xalensd OOkHA He MeHee yeMm Ha 3—-5 M mpeBocxo-
IUTh Harbonsilylo rny6uHy Mccrienyemoro sogoema. I{na yno6cTBa npou3BoacT-
Ba pabor kaGenb pasMevaeTcss MapkaMu vepe3 Kaxnele (0,5 Hiu 1 M U HamaTel-
BaeTCd Ha BeIOLIKY. IIna nopxmioueHus xabens k mocty P-38 npoTuBonosnosxHbIit
HaTYvMKy KOHell 060pynyercs MeKTpHUecKo# BHITKOH.

7.25. Omnpepenenne ynenbHOW 3MeKTPONPOBONHOCTH BOIbLI IIPOM3BOOMTCS
IyTeM M3MepeHus CONpOTHBIIEHUA B 3aUTOM eio cocyde X-38 WM morpyixeH-
HBIM B BOLY LATUMKOM Ha PEOXOPIHOM MoOCTY P-38 4 omHOBpeMeHHbIM H3Mepe-
HHEM TeMIepaTypsl HccledyeMol BoNbl ¢ HOCNEnYIoIMM BblYHCIeHHeM o ¢op-
MyJe
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roe d,’, ¢ — YOENbHaA eKTPONPOBOOHOCTE BOObl, MKCM/CM; o — NOCTOSAHHAA
cocynd wiu matumka, cMm-l, KoTopas 3aBMCHT OT pa3MepoOB M MaTepHalia 3JeKTPO-
OB U 3a30pa MEXIY HMMHU U ONpeneNnsieTci B NpoLecce TapupoOBKM NpuGopa;

— M3MepeHHOoe COlpoTHBIIeHHe, Om; Ke — TeMIepaTypHbIil KoddduuneHs
OnA TIpUBEOeHUA YOEeAbHOH 3MeKTPONpOBOJHOCTH K NOCTOSIHHON TeMmeparype
18°C. On moxer B5ITH paccunTaH o hopmye

Ke=1/[1+0,023 (¢ —18)],

roe € — TeMIepaTypa UCCrenyeMoi BOObl, oc.

Ins ynoGcrBa pacuera 3HaueHus A ¢ » BBIUHCTIEHHBIC MO 3TOH dopmyte,
npuBeneHsbl B Tabm. 17.

7.26. IInsa u3mepeHus Temneparyps! 1pobsl Bookl B cocyne X-38 mpu onpene-
JIGHMH YIEILHOH 3NEeKTPONPOBOAHOCTH YDOOHO MONB30BATHCA PTYTHHIM TepMO-
merpoMm TM-10, ykpelnideMblM B TaGopaTopHOM LUTATHBE TaK, YTOOH NPH OTPY-
EeHUH NMPUEMHHKA TepMOMETPa B COCYIl OH HE Kacancs 3NeKTponoB BO uibexa-
HUp X TIOBPEKIEHVA U CBSI32HHOTO C 3THM U3MeHEHUA NOCTosHHON & . 1ipu u3-
MEpEHHH 31eKTPOINIPOBOIHOCTH BOObI B BOLOEME NATYMK KOHLYKTOMCTpa YRoO-
HO CHapuBaTh C NATYHKOM 9nexkTporepmomerpa I'P-4IM unu moGoro npyroro
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Tabnuna 17

e e e et e e o e . . e vy o S e it . e A, e et e o 2o -

AeCATHIC O0IH Tpaagyca
t°c____ e e e o o e e e e e e o e e e et o P T o D 1 T e o S S e s g e S et i i e R e e
0 [ 1 [ 2 I 3 l 4 I 5 :[ 6 :[ 7 I 8 I 9
1,706 1,700 1,694 1,687 1,681 1,674 1,668 1,661 1,665 1,648
1,642 1,636 1,630 1,624 1,618 1,612 1,606 1,600 1,594 1,588
1,582 1,576 1,570 1,565 1,559 1,554 1,548 1,543 1,538 1,532
1,527 1,521 1,516 1,511 1,505 1,500 1,495 1,490 1,485 1,480
1,475 1,470 1,465 1,460 1,455 1,450 1,445 1,441 1,436 1,431
1,427 1,422 1,417 1,413 1,408 1,403 1,399 1,395 1,390 1,385
1,381 1,377 1,372 1,368 1,364 1,360 1,355 1,351 1,347 1,343
1,339 1,335 1,330 1,326 1,322 1,318 1,314 1,310 1,307 1,303
1,299 1,295 1,291 1,287 1,284 1,280 1,276 1,272 1,269 1,265
1,261 1,257 1,254 1,250 1,247 1,243 1,239 1,236 1,232 1,229
1,225 1,222 1,219 1,216 1,212 1,209 1,205 1,202 1,199 1,195
11 1,192 1,189 1,186 1,183 1,179 1,176 1,173 1,169 1,166 1,163
12 1,160 1,157 1,154 1,151 1,148 1,145 1,142 1,139 1,136 1,133
13 1,130 1,127 1,124 1,121 1,118 1,115 1,112 1,109 1,106 1,104
14 1,101 1,098 1,095 1,093 1,090 1,088 1,085 1,082 1,080 1,077
151,074 1,071 1,068 1,066 1,063 1,061 1,058 1,055 1,053 1,050
16 1,048 1,045 1,043 1,040 1,038 1,036 1,033 1,031 1,028 1,026
17 1,024 1,021 1,019 1,016 1,014 1,012 1,009 1,007 1,004 1,002
18 1,000 0,998 0,996 0,993 0,991 0,989 0,987 0,985 0,982 0,980
19 0,978 0,976 0,974 0,971 0,969 0,967 0,965 0,963 0,960 0,958
20 0,956 0,954 0,952 0,950 0,948 0,946 0,944 0,942 0,940 0,938
21 0,936 0,934 0,932 0,930 0,928 0,926 0,924 0,922 0,920 0,918
22 0,916 0,914 0,912 0,910 0,908 0,906 0,904 0,902 0,900 0,899
23 0,897 0,895 0,893 0,892 0,890 0,888 0,886 0,885 0,883 0,881
24 0,879 0,877 0,876 0,874 0,872 0,870 0,868 0,867 0,865 0,863
25 0,861 0,859 0,858 0,856 0,854 0,852 0,850 0,848 0,847 0,846

Svraconpw=0!

tima). Mamepetue Temmneparypsl ¢ TouHocTsio 8o 0,1°C crenyer BHINMOMHATH B
MOMEHT OKOHYaHMsA OanmaHCupoBKU MocTa P-38 ¢ y4UeTOM HHepIHOHHOCTH HCIOIbe
3yeMOoro TepMoMeTpa.

7.27. Ilns onpeneneHus NMOCTOAHHON o 3MeKTPONHTHYECKON siueHKy (cocy-
ma X-38 wiM OarTuyMka KOHOYKTOMeETpa) NPHIOTABNIMBAETCA KOHTPOIBHBIH
0,001N pactBop K(Cl . PactBop mOiDKeH ObITh IPUTOTOBJIEH U3 XHMHYECKH
YUCTOrO  XJIOPUCTOTO KAIMs, HOTIONHUTENIBHO IBAXAbI ISP EKPHCTAIINIOBAHHOTO.
IMcTUNNMpOBaHHas Boda Ui NPHATOTOBIEHUSA KOHTPOILHOFO pacTBOpA HOJDKHA
MMeTb YHENbHYIO IEKTPONpOBOOHOCT: X ¥ 2 MKCM/cM. Xputielne pacTBopa
BO BpeMs IHONeBHIX paboOT OONYCKAeTCs JHUIb B FepMOTHYECKH 3aKYIIOPEHHOM
cocyde ¢ MHHUMATBHOM pacTBOPHUMOCTBIO (cTexsio Tvna ~Tlupexc” WM BBICOKO-
KayeCTBEHHbIE COPTa IUIACTMACCHI)

7.28. Mepen Tapuposkoit cocyn X-38 u matyuk KoHOYKTOMeTpa 6€3 oNpaBbi
TIIATENBHO NMPOMBIBAIOT XPOMOBOM CMECHIO, @ 3aTeM MHOrOKpaTHO 0OMBIBAIOT
OUCTWIJIMPOBaHHOK BoHo#l, TIOCHe Yero Cocyl, 3aMBaiOT CBeXXel OUCTHIINIHPOBaH-
HOM BOOOH, a JATHMK MOTPYXAIOT B YHCTO BhIMBITHIA XMMHUYECKMI CTaKaH ¢ DUC-
THITHPOBaHHON Bomo#. CriycTs He MeHee 2—3 4 U3 COCYHa BOIA BBUIMBACTCA, OR
TPWXKObI TILATENEHO OMOJIACKUBAETCA KOHTPOJIBHRIM pacTBOpOM, a 3aTeM 3aloin-
HAETCA MM [OJIHOCTBK. JIaTuMK KOHIY KTOMETpa ONoOJIaCKUBaeTcs NOCNexoBaTelb-
HO B TPEX XHMMUYECKH YHCTBIX CTaKaHaX ¢ KOHTPOJNLHLIM PAacTBOPOM, a 3arem Ho-
IPYHAETCH B CBEXMUI KOHTPONBHBIA pacTBOp Tak, YTOObl 37IEKTPOSAH pacrosiara-
JMCh B UEHTPe ero ofbema B TapupoBouHoM craxase. [locne 310ro BLINOMHAKT-
Csl MEpBLIE M3MCPEHU i CONPOTUBJICHAA M TCMICPATYPhl KOHTPOJIBHOTO pacTBOpa
oberMy 3MeKTPONMTHYCCKUMU syeifikami, a 3aTeM BTOpble, MOCHEe CMEHbl-pacTBO-
pa Ha CBEXHH B cOCylic U TapMpOBOUHOM crakaHe. [1py HEM3IMCHHBIX pesyneTaTax
M3MEPEHUA BHIYUCTIALTCA NIOCTOAHHAS AYCHKY MO hopMyIe

57



A =R £ ’D-G/Kt > (66)

roe Ry — M3MepeHHOoe CONpPOTHB/ICHNE KOHTPOABHOTO pacreopa, Om; My —
TeMIlepaTypHpni xoadbuuuent (cMm. Tabm. 17); &  — 371eKTPOTPOBOAHOCTH

KOHTPONBHOT® PACTBOPB;  , _ 4y s, Zppg» MRCHICH .

7.29. Ilocne TapupoOBKH COCYH H IaTYHK ONOaCKHBAIOTCA JHCTHINIMPOBAH-
Ho#t Bomo#. TapupoBouHBIt HAaTUMK MOMKEH XPAHUTLCA B HUCTUNIHPOBAHHOMR
BOHe, a COCyn 3amonHsercs eo. [lepen u3mepeHueM, KaK M IHepel TapHpoOBKo#f,
COCYI, DOMKEH TPUIKIEI ONONACKUBATRCA BodoH uccnenyemolt mpobel. TapupoBka
npuGopoB NepHOOUYECKH MOBTOPAETCA C YACTOTON, 3aBUCALIEH OT HHTEHCUBHOCTH
¥X 3KCIUIyaTauuu, HO He yalile OnHOro pa3a B nexamy. [Ipu oGHap yKeHud negmp-
MauKK 3MeKTponos ofa3arensHa BHEouepeqHas Tap1posKa npubopos. lIpu cobiio-
DEeHUM TIPABUJI TapHPOBKM, XpaHeHHA M M3MepEHUA yIOenbHad 371eKTPONpoBOLN-
HOCTB BOALL ONipenensercs npu nomoum cocyna X-38 ¢ TouHocTsi0 £2%. TouHOCTS
onpeneneHus” YXenbHOR 3MeKTPONPOBOOHOCTH HHOYKTOMETpOM OT #4 no #9%.

Metonuka uad oz eHuii

7.30. IpK ucMONb30BaHKM 3NEKTPONPOBOOHOCTH BONKI B KauecTBe NOKa3a-
TeNns ee MHHepaM3auuy HeoGXOOMMO NPOU3BOOUTE OMNpefeeHHe yIenbHoH 3nex-
TPOIPOBORHOCTH BO BCex mpobax, orbupaemsix mjiA o6luero Conesoro aHaiuaa.
910 HO3BONAET YCTAHOBUTH HameXKHbIe 3aBUCMMOCTH MexXIy 0GeHMMHM XapaKTepHC-
THKaMK ONf KaxXOOro ucciaenyemoro oGpexta. Ilpu ompeneneHud ynensHoi
MEKTPOIIPOBONHOCTH BOIBI B MMpobax IOIyCKAEeTCs MX XpaHeHHe B 3aKyTOp eHHOM
BHOE B TeueHHe 7—10 cyT, onHaKo MPOM3IBOOUTH U3MepeHue HeoGXoMuMo cpasy
e NoCHe BCKPBITHA Npobel.

7.31. Ilpu U3yueHHH CONEBOTO CTOKA MPHTOKOB BOJOXpaHMUNHiLA 0T60p po6
NS OmpenerieHus YHebHOW 3eKTpONPOBOIHOCTY MY € U3MepeHHe KOHIYKTO-
METPOM HENOCPENCTBEHHO B peKe IpH HeoOXOMMMOCTH MOXeT NMPOH3BOTHTECS
OIHOBPEMEHHO C BONOMEpHLIMM HAOIIONEHHAMM: ONMH HNH IBA pa3a B CYTKHU
B IEpHMON MeXEHM M MHOTOKpPAaTHO B IIEpHON IIOJIOBOIBSI M NaBonkoB. Takasd
yactoTa HabmioneHn#t obecneydBaeT BO3MOXHOCTh YCTaHOBJIEHUS 3aBUCHMOCTH
MeX1y yOeILHON 3TeKTPONPOBOIHOCTHIO BOALI (CIIeJOBATENEHO, ¥ €e MUHepanu-
3auvedl) ¥ pPacxomoMm BOIBI, YTO NMO3BOJIAET HaubGonee TOYHO PACCIUTATE MPUTOK
paC’I’BOgeHHLIX coJtelt ¥ BOOOXpaHWIKILIE.

7.32. Tlpu n3yueHUH pexuMa KOHUEHTPAUHWH TIaBHBIX MOHOB K MHHepaid-
3auuH BOHbI B BONOXpaHWIHILE B palioHe HPOEKTHPYeMOTo TMIpPOTEXHHYECKOTO
COOpY>KeHHS Ha3Ha4YaeTCs ONHA MM HeCKONbKO BepTHKAICH, 3aKpemigeMbIX
Gyamu. HabniopeHuss Npou3BOOATCA C IDIABCPENCTBA, LBapTyiomeroca K 6yo.
HabmoneHus uenecooGpa3’sHO HaudHaTh C 30HAMPOBAHUA BOOHOA TOMNIM KOH-
OYKTOMETPOM U 3ieKTpoTepMomMeTpoM. Takne U3MepeHHA BEIIONHAKTCA Ha ro-
pusonrax 0,1 (ompu mwrune); 0,5; 1,0 m u Damee yepes 1 M BIUIOTE IO NPUPONHO-
ro ropu3onta (0,5 M or nHa). B cioAx ¢ cunpHBEIM M3MEHEHHEM COTIPOTHBIIEHHUS
BOOBI (9TO CITOM TEMIEPaTYPHOTO CKAYKa MM CKauka MHUHepayiu3aiuu) Habmo-
HOeHUs TIPOU3BONSTCA HAa HONOJIHUTENIBHBIX IOpuU30oHTax — uepe3 0,5 umu maxe
0,25 m rny6unsl. Ilpu u3MepeHUsIX YIOENBHOH 3IEKTPOIIPOBONHOCTH B CNOAX
CO 3HAUMTENBHBIMM TIpalUeHTaMM M3MepsAeMBIX INapamMeTpoB oCO0eHHO BaxHa
OnHOBpeMeHHasa (uKcauys BeIUYUH CONPOTUBIIEHHA M TEMMNepaTyphl BONBI M3-
3a HepenKo HaONIONAOIMXCA BEePTHKAIBHBIX MepeMelleHu#t 3THX crnoes. [lpu
CIIy4allHOM MOTpYXeHHH HATYMKOB B MN CIENYeT MX MONHATH Ha NOBEPXHOCTB
M TLIATeNIBHO 0OMBITH 3a60pTHON BoHoO#.

7.33. Mo oxoHYaHWM 3OHOUPOBAHMA PACCUMTHIBACTCS YIENbHAA 3NEKTPO-
MpOBOOHOCTE BOAbI (CM. 1. 7.25) Ha Ka)XOOM TOPH3IOHTE M3MepEeHWA M 3aTeM
oTOHpaloTCa Mpo6sl BONb! HA XMMHYECKUl aHaNH3 B NOBEPXHOCTHOM TOPM30HTE U
1-2 ropu3oHTax, B KOTOpHIX OGHapyXeHo Haubojlee CyulecTBeHHOe¢ (IpeBbI-
waspomee 10%) n3MeHeHHe BeTMUMHBL YIEIBHON IEKTPONPOBONHOCTH N0 CpaBHe-
HHIO C MOBEPXHOCTHLIM TOpPH30HTOM. B oToGpaHHbIX npobax ornpenenserca pH,
yIeNnbHa% 1eKTpONpOBONHOCTL MpH NMoMoly cocyna X-38 u KoHIEeHTpauus Imas-
HBIX MOHOB METONaMH XHMHYeCKOro aHanu3a. [IpH HaxkomIeHdH DOCTaTOYHOTO
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YHCa TaKMX AHAIM30B IJIS YCTAHOBJICHHUS 3aBHCHMOCTH MEXOY MHHepau3a-
uMelf BOOBI U ee YOENLHON 5NeKTPONPOBONHOCTEI0 perynfapHble aHAIM3BI CONe-
BOI'0 COCTaBa BOOBI MOTryT OBITP 3aMCHEHBl STM30LHYECKUMHK JMUIL TeX Iipob,
yOesIbHasd 9NEeKTPONPOBONHOCT: KOTOPEIX CYHISCTBEHHO BBIIUEG MM HHXe Ouala-
30Ha 3HayYeHMH, MCIIONB30BAHHBIX OJi BLIABJICHUA YNOMSHYTOM 3aBMCHMOCTH.

7.34, YacroTa HaGmoneHu#t Ha BePTUKANIX HAa3HAYaeTCA ¢ yueToM THIOpPOJIO-
THYECKOH CTPYKTYpBI BOXOXPAHMIHMIUA (paclosioxeHuss BOOHBIX MacC B Bomdoe-
Me, 30H MX KOHTAKTa M CMELIECHHA, CTeNeHH CTpaTUGUUMPOBAHHOCTH BOLHON
TORUM M T.04.), OHHAMMKA BOXHBIX MacCc (MHTEHCHMBHOCTM H YCTOMYHBOCTH CTO-
KOBBIX TevueHuit, BETPOBLIX LUPKYNAUMH, Hanyuus ruIOTHOCTHBIX TeyeHmit), pac-
CTOSHUA OO0 OmKalliiero MCTOYHMKA 3arpsi3HeHusd, ero MOUMHOCTHA # T.X. B 3aBu-
CHMOCTH OT IlepeyUCIIeHHbIX YCNOBHN M HeoGXoDUMOM CTelleHH MeTaTsHOCTH H3Y-
YeHUS peXMMa MUHEpaIM3auMM 4YacToTa BEPTUKANTBHOIO 3OHIHUPOBAHHA MOXeT
COCTaBJIATh OT OOHOrO pa3a B OeKaly OO HECKONBKHX pa3 B CYTKH, TAK Kax
BpeMSA OJHOTO 3OHOUPOBAHMA cOCTaBiiAeT oT S 00 30 MMH B 3aBMCHMOCTH OT I'ty-
GUHBI BEPTHKAQIM, CTENEHH pPAcCIOeHHOCTH BOOHOM TOMUM M KMHepUHOHHOCTH
IATYUKA TeMMepaTypsl (DaTYHK KOHIOYKTOMeTpa IpaKTuiecKH Ge3ninepuroHeH) .

7.35. Ina u3yveHus paclipeneneHUA MHHepATM3auMM B paifoHe IMpeldnona-
raemMoro Bomo3aopa WM OpYroro IHOPOTEXHUYECKOI'O COOPYXKeHHs, a TaKxe
VI OKOHTYpUBaHUA paloHa pacnpOCTpaHeHUs 3arpA3HeHU# B NOBEPXHOCTHOM
Clloe BOOOXpaHWIMILEA MOTYT ObITh NpUMeHEeHb! MaplUpyTHble ChbeMKH 371eKTpo-
HpOBOJHOCTH. B TaKMX CheMKaX KOHIYKTOMETP H 3JeKTpOTEpMOMeTp Horpy-
XAIOTCS B BOOY W U3MEPEHUS BEINONHAIOTCA BO BpeMsA HBUXKeHMA cydHa No Mo-
IIepeYHN KaM, rajicaM MJIM BeepHBIM pa3pe3aM, HCXOHAIMM M3 MyHKTAa pa3Mellle-
HHSA TPOEKTHPYEMOTO COOPYXEHHA MIM TOUKHM ¢ Haubonblleit KOHLEHTpauuen
3arpA3HAIOLMX BellecTB ¢ ¢HKcauuell NOJIOXEHHsA CyIHA, Ha IUlaHe BoIOeMa B
MOMEHT M3MEpeHUA CONMPOTHUBJIEHHA U TemIlepaTyps! Bonbl, [Ipn oTCYTCTBHM KOH-
nyKToMeTpa Mpo6EI BOObI HOCTAOTCA K3-3a GOpTa YMCTHIM BEOPOM uepes 3anaH-
Hble MHTepBanbl BpemeHH. I[oGbiTodl Bomoit samomHsior cocyn X-38, u3aMepsior
B HEM CONPOTHBJIEHHE H TEMIEpaTypy BOObI M PACCUMTHIBAIOT BEJIMYMHY YIENb-
HO¥ 3NeKTpOIPpOBOAHOCTH.

O6paboTka MaTepuas10B HaGmoneHUR

7.36. B pesynpraTe IOJHOTO XUMHMYECKOTO AHAIM3A CONEBOTO COCTABA KX
noft mpo6bl BOIB! YCTaHABIMBAETCA KOHLEHTPALHUA B Helt HOHOB HCO3 , €0 39 SO’;,

CL7, Ca®, Mg™, Na* y K+ mr-oxa/m.

CymmapHass oumm6GKa THOPOXMMHYECKOTO aHAIM3a pacCYUThIBAETCH KakK
PA3HOCTh CYMMAapHBIX KOHUEHTpalMii aHHOHOB ¥ KaTHOHOB, BbIpaXKeHHasdA B MHI-
JIMTPaMM-KBUBANTEHTaX Ha JUTp. OTHOCHTENbHAA BeNMYMHA 3ToH oubKU paBHa
OTHOLICHHIO YKA3aHHOM pa3HOCTH K CYMMAapHOH KOHueHTpalMH BCeX MOHOB U
BbIp@XaeTcsi B HOpOLeHTax. B HacTodluee BpemsA HeT HOpMATHBA HONyCTUMOH Be-
JIVYAHBL CyMMapHOM onmMOKH aHaimu3a npo6bl Bogbl. MHOrONIETHUI OIBIT U3yue-
HHSA COJIEBOro COCTaBa BOLBI BOONOXpaHumuil O6accefiHa Bonrd noxaspiBaer, YTo
V14 BOI, C CYMMapHO# KOHLEHTpauuel HOHOB OKOJIO 5 MI-3KB/j MOXHO CUMTATh
pe3ynbTaThl XMMHYECKOIO aHaju3a npoObl BOObLI YIOBIETBOPUTENILHBIMH IIPH
BeIMUHHE OTHOCHUTENBHOM olMOku He Gonee 5%. [lpu Gonpliem ee 3HaYeHUH
BENIMKAa BEePOATHOCTb CYIUECTBEHHOH MOTpelIHOCTH ONpereneHUs KOHIEHTpauHu
OOHOTO HJIH HECKOJNBKHX HMOHOB, UTO MOXET OBITH YCTpaHEeHO IIOBTOpHBIM BbI-
GopouHBIM ollpenesieHHeM coOepxaHus B NpoGe oTHmenbHbIX HoHOB. Cnegyer
IMeTh B BUY, YTO NPH CYMMAapHOH KOHIIEHTDalluM HOHOB B Bozxe 0oniee 5 Kr
MI-3KB/N 3HaYeH{e DOMyCTUMON OTHOCHTeNbHOMN OLIMOKY aHATTH3a CIENYET YMEHb-
aTh, MpH KOHHEHTPAUUd MeHee 5 Mr-aKB/A — yBeymuuBarh 0o 10% u Gomee
I YNBETPANpPECHBIX BOII.

ITo oxoHuaHMM BBIBEPKH PE3YyNbTaTOB XHMUYECKOTO aHMIH3Aa BOOBI KOH-

LECHTpaUMA BCEX HOHOB IIyTEM Ilcpecuera BRIpaXeTcad B MI‘/JL a 3aTeM CYMMH-
POBAaHHEM MOJNYYEHHBIX BEJIWYMH HAXOOMTCA 3HAaYEHHEe MHUHEpAIM3auuM BOIBI.
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7.37. B u3sMepeHHble B IONEBLIX YCNOBMAX 3HaueHUs pH BOIbl BBONMTCSA
cojieBas MONpaBKa. JTa nonpaska oA ¢ocdaTHeix 6ydepHbIX pacTBOPOB C HHIHU-
KaropoM OpOMTHMOJNOBBIM CHHMM B [Uana3oHe MMHEpaIM3alMd BONbI OT
200 mr/n 5o 1,2 rfxr pasHa 0,2 egunuup pH, B nuamazone ot 1,2 go 2,7 r/kr pas-
Ha 0,1, oms GopHoGopathbix GydepHbIX pacTBOPOB C MHAMKATOpOM  Kpesoso-
BLIM KpA4CHBIM 3Ta NONpaBKa B IMana3’oHe MuHepaiu3aumu Bomel oT 200 o
750 mr/n paBra 0,2, or 750 mr/n 8o 2,12 r/kr pasHa 0,1; mnsa GoparHeix 6ydep-
HBIX pacTBOPOB C HHIMKATOpAMH KPE30JIOBHIM KpPacHbBIM H THMOJIOBLIM CHHHM
conepas NolipaBKa BBOAMTCA NpH onpeleneHUd pH TonbkO B CONOHOBATHIX BO-
Oax: NMpH MHHepanu3alud oT 5 mo 15 r/kr oHa pasHa —0,1, npu Gonsumx 3Haye-
HUAX MUHepanusauum — 0,2 enuunusl pH.

7.38. Tlo OKOHUQHHH OTHENbHBIX 3TANOB PEKUMHBIX HaOIIoOmeHUH UM Chbe-
MOK B KaMepalIbHbIX YCIOBHMAX BLINIONHAETCA MOBTOPHBIA pacueT 3HaYeHUH yenb-
HOlt 3TeKTPOIPOBOOHOCTH BOIBI, ONPENENEHHBIX C MOMOIUBIO KOHOYKTOMETPa H
3JICKTPOTEPMOMETPA.

Insi yMeHBILEHUs BO3MOXHBIX CHCTEMATHMUECKMX ¥ HCKIHOYeHUS IpyOnIx
CIIyYyalHBIX OUMOOK B ONpeHeNeHUH BENWUMH YIENBbHOH IMeKTpONpOBONHOCTH
BOHOBI ¢ NMOMOLIBIO KOHOAYKTOMeTpa (liepBble U3 HMX BO3HHKAIOT 3a CYET IocTe-
[EHHOTO 3arpA3HCHUA WIEKTPOMOB, MX He3aMeTHsIX NedopMaunuil, a TaroKe Io-
rpelilHocTell Mpy TapMpOBKe JaTYHKOB, BTOpbIe — 3a cueT OMUOOK HabMonaTeNs )
Ha MWEIIMMeTpoBo# Gymare cTpoMTCS Ipaduk CBA3M MeXIOy 3HaYECHHSIMHU yIelb-
HOM 3MeKTpONpPOBOOHOCTH, W3MEPEHHBIMH B Npob6ax BOHbBI ¢ MOMOILIBIO cocyna
X-38, 1 ee 3HaYCHMAMM, H3MEPEHHBIMH KOHOYKTOMETPOM B TOYKax oT6opa cooT-
BeTCTBYIOUMX Mpo6 Bonmsl. Ilo Toukam, HaHeceHHBIM B Iojie Takoro rpadmuka,
IIPOBOOMTCA JIMHUs cBA3M (OOBIYHO NpAMad); ee OTKIOHEHHE OT OMCCeKTPUCHI
KOOPOHHATHOT'O YTNAa CBUHCTENIBCTBYET O HaliMUMM  cHCTeMaTHuecKoM oumbxu
[IOIEBOI0 METONA H3MEPEHIs YIEIBHOM 3JIeKTPONpOBONHOCTH BoObl. B maHHOM
cryyae, Mclonbk3ysa 3ToT r'paduk, clenyer cOCTaBHTh Tabnuily MONpPaBOK K BeEJH-
UMHaM, M3MEPEHHBIM KOHIYKTOMETPOM, I MOCHENyIOIero NpUBENCHUsA HUX
K 3HadeHusaM 1abopaTOpHOTO omnpeneneHHs: ynenbHOH 3MeKTpONPOBONHOCTH,
[puMHKMaeMbiM 32 3TanoH. Kpome Toro, aRanu3upyeTcs NpHYKMHA Haubornee CHNb-
HOTO OTKJIOHSHHSA OTIHeNbHbIX TOYEK OT JIMHHMH CBA3W; Mpu obHapyxeHHH oumboK
M3MeEpeHHs WM pacyeTa COOTBEICTBYIONRIE OaHHble UCNpaBigawTcsa nubo Opa-
KYy1TCs.

7.39. BenuunHy MUHepanu3auMy BOOBI IO 3HAYESHUIO YOENBHON 3JIEKTPOIpPO-
BONHOCTH B HCCIEyeMOM BOIHOM 0OBbEeKTe MOXHO IIOJIyYMTh, IOCTPOMB I'paduK
CBA3M MEXKNY ITHMMH X4paKTepuMCTMKaMM, ONMpenelieHHBIMH B OOHHX U TeX XKe
npobax Bombl. Misi Complied TOYHOCTH M OLEHKH MOTPEIIHOCTH KOCBEHHOTO
onpenerieHns MUHEpIM3alud STHM METOIOM PACCUMTHIBAIOTCS IapameTphbl ypas-
HeHusl perpeccHd Merogom NapHo#t woppenaumd. Ilpu cpaBHUTeNBHO HeGonb-
HIO¥ BHYTpUI'OOOBOH H3MEHUMBOCTH HOHHOI'O COCTaBa BOObI, XapaKTepHOH miA
MHOTHX peX # BOIOXPaHMWIMLY, AOCTATOUHO HAaIEXHbICe CBS3M YCTaHaBJIMBAIOTCS
TAKXKE MEKIY YLCTbUOE 3J1e1<'rponposoga.ﬂocrmo M KOHIeHTpauueH B HeH
ra’HbIX HOHOB ( HCO,, Ca®®, Mg?* Na™ ), B kayecTBe npuMepa NpHBeneHbI
TaKye 3aBUCUMOCTH V1A MOXaliCKOr'0 BOOXpaHUIHLIA!

Zn = 1,08 £,g0 — 25 § =10 2 =390 r =099

HC03=0,82 X190 — 37 & =+9 n =390 r =099

Cu?*°=0,18 X4g0— 4 § =+3 n =390 =098

Mg *=0,05 & g0 — 2 ¢ =11 n =390 r=097

Na*=0,016 £ g0+ 0,4 §=+05 n=361 r=093.
3meck 2w — MUHepanU3auMsd BOIbI KaK M KOHIEHTPAlHA OTHENbHBIX HOHOB,
Mmr/; Zygo — YHeNbHAsA 3MEKTPONPOBOJHOCTD BOLEI, MKCMm/cM; 8 — cpenmsa
onmMbKa ypaBHeHUs perpeccuu; 1 — YHCIIO MCTIOJIB3OBAHHBIX [UIA pacyera

mpo6 Bonopl; 7 — KOIPOHLMEHT KOppensuuu.

IlpupeneHHble YpaBHEHUsA NeHCTBUTENBHBI B OHAaNa30He YIEITBHOH 31meKTpo-
nposomHoct 90-500 mMkxCm/cm. OTHocuTeNbHas cpemHas KBaaparHyecKas
omubKa pacueTra MUHEPAIN3aLMK BOJBI MO BEJIMUMHE YIENbHOH 3NeKTPONpOBOX-
HOCTH paBHa 0KOJO *6%.
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7.40, Ilpu HanuuMm MAHHBIX PEKHUMHBIX HabmioneHuit 3a sneKTponpoBon-
HOCTBIO BOOBI Ha MNPHTOKAX BOOOXPAHMIIMINA, HCHONL3YS ypaBHeHHA, nogob-
Hble NMPHBEOCHHBIM Bhlille, MOXHO YCTaHOBHTH AHWIMTHYECKYI® (GopMy 3aBUCH-
MOCTH MEXKOY pacXogoM BOAbl B pPeKe M MUHepanu3aiuedi BOObl UAH KOH-
ueHTpauMeit B Heli rmasHeiX HOHOB. Hanpumep, ons nputokoB Moxackoro Bo-
OOXpaHWIMIIR TAKHE YpaBHEHUSA UMEIOT BUL:

p.Mocksa =n=4197 &% ,-107; = -097;
pJlycsnka Xw=2835 @°0¥.  n=90; r=-097.
3necs § — pacxon Bomsl, M3/c; 7 — KOI(POUIMEHT KOPP eIAUMH NTOTaPUDMOB

3HaueHut Ly u

Pacnonaras NaHHLIMU O CPedHECYTOUHBIX PACXOMAX BOOb! PHTOKA U NMONOG-
HBIMM YPaBHEHWSIMH, MOXHO C [OCTATOYHOM CTENeHbio JOCTOBEPHOCTH OIpele
JIMTh MUHEPAIM3AUUIO BOABI B OHY MpPOMyCcKa IMOPOXUMHUYECKHX HaGnromeHuit,
PacCUATaTh €XeCyToyHoe IOCTYIUIeHHe conell B BONOXpaHMIIMILE, & TaKXe 3a
moboit Goriee NPOBOIKUTCABHLI! IEPHO.

741, YcnoBHas IUIOTHOCTH BOLBI B BONOXPAHWIMILE PACCYMTEHIBAETCA MO

YPaBHCHHIO =

rae Otz  — YCIOBHAsA JUIOTHOCTH BOADI, BEIUMCIIEHHAS C YYETOM €e TeMIepaTy-
pbi M MuHepanu3amuu; Gy  — YCIOBHAS IUIOTHOCTh OIUCTHIUIHPOBAHHOM BOLBI
fIpy U3MepeHHoli B BOJIloeME TEMITEPaType £°C; AGp — munepann3auMoH-
Has [ONpABKa, ONpeHeAeMasn Mo BEJIMYMHE YIeNIbHOM 3nexrponpoaonﬂocru BOZBI

& 480 y MKCM/cMm.

Bemaunna &, B COOTBETCTBHH C H3MeEpEHHOK B BOodOeMe TeMNepaTypol
onpenenserca no MaHHbiM Tabn. 18. Ilpu moboft TemnepaType oHa HMeeT OTpH-
uaTenbHOE 3HaucHHe (OJ1s COKpalleHHd 3amicu B Tabn. 18 3Hak MUHYC OMyLIEH) .

Tabanunpa 18

YcenosHas NIOTHOCTL D.HCTHJ'U!HPOB&HHOH BOOBL 6
npu TeMnepatType BOObl

0 132 126 119 113 107 101 84 78
1 73 68 64 59 §5 50 46 43 39 35
2 32 29 26 23 20 18 16 13 11 9

3 8 6 5 4 3 2 1 1 0 0

4 0 0 0 1 1 2 3 4 5 7

5§ 8 10 12 14 16 18 21 23 26 29
6 32 35 38 42 46 50 54 58 62 66
7 N 75 80 85 90 96 101 107 112 118
8 124 130 136 143 149 156 163 170 177 184
9 192 199 207 215 222 231 239 247 256 264

10 273 282 291 300 309 319 328 338 348 358
i1 368 378 388 399 409 420 431 442 453 464
12 475 487 498 510 522 534 546 558 571 583
13 596 607 621 634 648 661 674 688 701 715
14 729 743 757 771 785 800 814 829 844 859
15 874 889 904 919 935 900 966 982 998 1014
16 1030 1047 1063 1080 1096 1113 1130 1147 1164 1181
17 1199 1216 1234 1251 1269 1287 1305 1323 1341 1360
18 1378 1397 1415 1434 1453 1472 1491 1510 1530 1549
19 1568 1588 1608 1628 1648 1668 1688 1708 1729 1749
20 1770 1790 1811 1832 1853 1874 1895 1917 1938 1960
21 1981 2003 2025 2047 2069 2091 2113 2136 2158 2181
22 2203 2226 2249 2272 2295 2318 2342 2365 2388 2412
23 2436 2459 2483 2507 2531 2585 2580 2604 2628 2653
24 2676 2702 2727 2752 2777 2802 2827 2853 2878 2904
25 2929 2955 2981 3006 3032 3059 3085 3111 3137 3164

61



Ipoooaxenue raba. 18
YcnoBHaA IWIOTHOCTE SUCTWINIHPOBAHHONR BOKEI
IIpH TEMIIePaType BOABI

26 3190 3217 3244 3270 3297 3324 3352 3379 3406 3433
27 3461 3488 3516 3544 3572 3600 3628 3656 3684 3712
28 3741 3769 3798 3826 3855 3884 3913 3942 3971 4000
gg 2(3)%3 4059 4088 4118 4147 4177 4207 4257 4267 4297

Npumeuadue. 3HAYEHUA Ot OTPHUATEIbHbYe.

Bemuuuna ACp DI BOM PHOPOKAp6OHATHOTO KiTacca, K KOTOPOMY OTHOCST-
¢ BoObl BONBUIMHCTB2 BOOOXP aHHIIN L, MipHBeOeHa B Tabn, 19.

Ta6nupa 19

e e e o o o e o . e e e et el St e A . e e e ot e A et e O o S s S I e i st

He- EnuBuIbI
CHTKH | m o e o o o e e e e e e e o e e e e e e e — ————
0 l:l 2:]: 3 I 4 ]: 5 I 6 [ 7 I 8 I 9
0 0 1 2 3 3 4 5 6 6 7
10 8 9 9 10 11 12 12 13 14 15
20 16 17 18 19 20 20 21 22 23 24
30 25 25 26 27 28 29 30 30 3t 32
40 33 34 35 35 36 37 38 39 40 41
50 42 42 43 44 45 46 46 47 48 49
60 S0 S0 51 52 53 54 55 55 56 57
70 58 59 60 61 62 63 64 65 66 66
80 67 68 69 70 70 71 72 73 74 75
90 75 76 77 78 79 80 80 81 82 83
100 84 85 85 86 87 88 89 90 90 91
110 92 93 94 95 96 917 98 99 100 100

120 101 102 103 104 105 105 106 107 108 109
130 110 110 111 112 113 114 115 115 116 117
140 118 119 120 120 121 122 123 124 125 126
150 127 128 129 130 131 132 133 134 135 135
160 136 137 138 139 140 140 141 142 143 144
170 145 146 147 148 149 150 150 151 152 153
180 154 155 155 156 157 158 159 160 160 161
190 162 163 164 165 165 166 167 168 169 170
200 171 172 173 174 175 175 176 177 178 179
210 180 181 182 183 184 185 185 186 187 188
220 189 190 190 191 192 193 194 195 196 197
230 198 199 200 200 201 202 203 204 205 206
240 207 208 209 210 210 211 212 213 214 215
250 215 216 217 218 219 220 220 221 222 223
260 224 225 226 227 228 229 230 231 232 233
270 234 235 236 237 238 239 240 240 241 242
280 243 244 245 246 247 248 249 250 250 251
290 252 253 254 255 256 257 258 259 260 260
300 261 262 263 264 265 266 267 268 269 270
310 270 271 272 273 274 275 276 277 278 279
320 279 280 281 282 283 284 285 285 286 287
330 288 289 290 290 291 292 293 294 295 296
340 297 298 299 300 300 301 302 303 304 305
350 306 307 308 309 310 310 311 312 313 314
360 315 316 317 318 319 320 320 321 322 323
370 324 325 325 326 327 328 329 330 330 331
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Ilpooonxcenue raba, 19

3uauenus 4 Oy NpHU YOETbHON 31K TPONPOBOSHOCTH BOMBI, MKCMm/cM

He- EnuHAIBI

CATKHN

o 1] 2] 3] 4 [ 5 [ 6 [ 7 [ I °
380 332 333 334 335 336 337 338 339 340 340
300 341 342 343 344 345 345 346 347 348 349
400 350 350 351 352 353 354 355 355 356 357
410 358 359 360 360 361 362 363 364 365 365
420 367 368 369 370 370 371 372 373 374 375
430 375 376 377 378 379 380 380 381 382 383
440 384 385 386 387 388 389 390 390 391 392
450 393 394 395 396 397 398 398 399 400 401
460 402 403 404 405 406 407 407 408 409 410
470 411 412 413 414 415 416 416 417 418 419
480 420 421 422 423 424 425 425 426 427 428
490 429 430 431 432 433 434 434 435 436 437
500 438

Paccuutas yCNOBHYIO IUIO@THOCTH BOABI KaK anreSpauuecKyd CyMMy HBYX
Nnep e4UCIIEHHBIX CIIATaeMBIX, 0 Popmyne

P£=1000 + 61‘1 / 1000

BBINMCIIACTCA IIOTHOCTH BONBI, KI/M3. Hanpumep, Ha ropusonrte 20 M Temnepa-
Typa 6buia paBHa 10,80C, a ee ymemsHas SNeKTPONPOBONHOCTH COCTABIIANA
186 MxCm/cm. YcnoBHas IUIOTHOCTH 3TOM BOIBI Grx = — 384 + 159=
=— 225 (cm.Tabm. 18 1 19), cnenoBaTensHo , IWIOTHOCTS BOIEL £ =999,775 kr/m3,

AHanu3 pe3ynsTaToB HAGMIONEHMI

7.42, JlaHHBIe XMMU4YECKOTO aHanu3a Mpol BOOBI, mMaTepHansl HaGmomeHuit
3a TEMIIEPATYpOR M YOETEHOR 3MEeKTPONPOBOOHOCTHIO BOMBI, 4 TAKXKE PACCYHTAH-
Hble 3HaUYeHHS MUHepaTH3aluMy M IUIOTHOCTH BOLBI aHAM3UPYIOTCA C LETIBIO BBIsAB-
JIEHHA TeX OCOGEHHOCTeH XMMHYECKOIO COCTaBa BOOBbI, peXXHMa MUHEepaTU3ALHN
M IUIOTHOCTH BOMEI, KOTOPHIE HMeEIOT 3HaYeHU e NS IIPOeKTUPOBAHUA U MOCNEAYIO-
IIeH SKCIIyaTauuy TROPOTEXHIMECKOTO COOPY KeHHUS.

7.43, YcraHoB eHHBIEe 3HaYSHMS KOHHEHTpAUH IVIaBHBIX HOHOB M BeIMYHAHbI
pH HCrIONB3YIOTCA MIISL OLEHKY CTeleHH arpecCHBHOro BO3HelCTBHA BOIObI HAa KOH-
CTPYKUMHM COOPYKEHHH IyTeM COTOCTAaBNEHUA C BeNWMYHHAMU TIoKa3aTenell arpec-
CHBHOCTH BOOb! — cpelsl, NpnmBepgeHHbIMHM B riaBe CHull no saumre crpoutens-
HBIX KOHCTPYKIHI OT KOppO3UH.

7.44. g aHamu3a peXuMa MAHEpATH3alMK BOOBI B IPMTOKaX BOOOXpaHU-
JMilUa BBIYEpUMBAETCsI TpadUK rogoBOrO XO4a YHEIBHOH 3IeKTpOIpOBOAHOCTH
Bonpl. B ToMm Xe ropusonransHom maciuraGe Ha Hero HaHOCAT rMOporpad pexu B
u3yyaeMoM crBope. JInd Takux rpadukoB XapaKTepHa, KaK MpaBUIIO, IPOTHBO-
$asHOCTD KoTeOaHUs BeTMYMH pacxoda M YHENBHOM S3NMEeKTPONPOBOTHOCTH
BOOBI: B IABONKK M MNOAOBONBS MMWHEpAIM3AIMA 37eKTPONPOBONHOCTE (YHeNnk-
Hasf) YMEHBLIAIOTCA, B MeXeHb — BO3pacTaloT. OThoeNnbHbIe IMKH 3HaYyeHHH YIens-

HOH 37IEKTpOMPOBOOHOCTH Ha TakoM FpadHKe aHWIM3HPYIOTCA OCOGeHHO Tia-
TeJIBHO, T2K KaK OHH MOTYT CBHOETEIILCTBOBATH O 3ANMOBBIX HIIM ABapHNHBIX
cBpocax 3arpsa3HAIOLMX BELIECTB.

7.45. O xapakTepe M3MeHeHMs MHHepamM3aUMH BOOBl O Tmy6HHe HalOT
HamIAOHOe IpeiCTaB/ieHde TpadyKM BEPTHKAIBHOTO paclpeneneHusd yOenb-
HOM 3feKTponpoBoXHOCTH Bombl. Eule Gonee HATMAOHY MHAOPMALMIO O PEXH-
Me MHHepali3alii¥ B paiioHe npenmnojlaragMoro Bofo3a6opa Mor'yT NaThk pa-
¢HKH, 0 ocH abCuMcC KOTOPBIX OTKIANbIBAETCS BpeMs, a IO OCH OpHOMHAT —
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riny6una pogoxpaHuwmuiia npu HOI'. B none Takoro rpadmxa HaHOCHTCA JIMHUA,
NOKa3bIBaoNIad W3MEHeHHe YpOBHS Bombl B BojoemeoTHocuTensHo HIII, a ot
Hee BHU3 B COOTBETCTBHH C BEPTHKAJBHLIM Maciutabom rpaduxa ToUKaMy HaHo-
CATCA TOPH3OHTbHI M3MEPEHHUS 3JIeKTPONPOEONHOCTH BOOB B MOMEHTh! Habmone-
Huii. OKOJIO STHX TOUYEK YXKa3LIBAIOTCH PacCUMTaHHBble 3HAYCHUS YIENLHOH 311eKT-
POTIPOBOIHOCTH BOIBI ¥ MEXIY HMMH MHTephonsguuefl poBoOsATCH JIMHUM PaB-
HOW 3MeKTPONpOBOAHOCTH (yHenbHo#l), I'pamanuy 5TMX H3OJHHUK BLIGMpAIOTCH
HCXOOA M3 OUaNa3oHa H3MeHEHHs YIENbHOH 371eKTPONpPOBOMHOCTH HAa BEpTHKAIH
B TeyeHHe NMepHOoNa M3MepeHHi M BeMYMHBI BEpOATHOH MOTPEIIHOCTH onpenene-
HUA 3TOH XapaxKTepUCTHKHU, yKa3aHHOHW B . 7.29. Ha takux rpadukax Hanboree
JMerKo 3aMeTHTh MepHOObl YBEIAMYEHHA MHMHepaIM3allMM B NPUPONHBIX CIIOAX
3a CYeT NPOHUKAHUA B palfoH H3y4YeHHHA PEeYHBIX BOH WIIM PaACTpOCTPaHEHHWA
3arpsA3HeHHbIX BoL. IIpH aHanmu3e NPHYMH HM3MEHeHHS MMHepaId3auvd BOOLI B
usyyaemoMm pafiode HeobBXonmumo oOpaiuaTe BHHMaHWe Ha xapakTep M3MeHeHUS
TUOPOMETEOPOJIOTHYECKOTO PeXKHMMA BONOXpaHunuuy B HauGonee HeGnarompusr-
HbIe NIePUONB!, BHIABIEHHBIE C IOMOINBIO TAKOT'O rpaduKa.

7.46. ILntst aHanu3a pacnpoCTpaHeHHA 3arpA3HeHHH B IOBepXHOCTHOM CIlO€
II0 MaTepyanaM MapUIpyTHOR CheMKH Lenecoo0pasHo COCTABUTE IUIAH paclpene-
JICHUSA YOeNnbHOM 3J1eKTPONpPOBOOHOCTH BOOB B H3ydaemom paloHe. IIpaBumna
MpOBENeHHA M30IMHUMA HAa TaKUX IUIaHaX Te XKe, YTo ¥ Ha rpadukax, ONMCAHHBIX
BBIIIIE. BJIaFOIIap}I IIPUMEHEHNIO 3IKCIIpecCc-MeTONa ONPeNelcHUA MUHepau3aluu
BObI N0 ee YOENBHOR SMEKTPOIIPOBOAHOCTH MOXKHO OCYHIECTBIIATD TAKKE CBEMKH
B TeYeHUE KOPOTKHUX MPOMEXYTKOB BpeMeHH, YTO IOBBILUAET KauyecTBO M HaMex-
HOCTh KapTorpaduueckod HHTeprpeTauuu MaTepuanos HabmopgeHul. [lyTem cpas-
HeHMS TUTAHOB HECKONBKMX MOCIENOBAaTENbHO BBINONHEHHBIX CHEMOK NpH pa3iyy-
HBIX THOPOMETEOPOJIOTHYECKHUX YCITOBHAX MOXHO CYOHTH 0 PE&XKHMME pacnpocTpa-
HeHHs ¥ pa3baprnieHys B BONHOK Macce BONOXpaHMINILA 3aTpA3HEHHBIX BOL,

8. U3YYEHUE MEPEMEMEHUA NPUBPEXHBIX HAHOCOB

8.1. Ha BomoXpaHMNHULIEX B 30HAX NOCTOAHHOTO MOLTIOpA OBHXXeHUE HAHOCOB
BOnU3M OGeperoB NPOMCXOOUT B OCHOBHOM IO, HeHCTBHEM BETPOBBIX BOJIH U CBA-
32aHHLIX ¢ HUMU TeyeHHit. XapakTep ¥ MHTEHCUBHOCTh NepeMelieHus npubp eXHbix
113HOCOB, MX KOJIMYECTBO 3aBUCAT TAKXKE OT YPOBHA BONBI, FPaHyIOMETPHUUECKOTO
COCTaBa, yIeIbHOIrO Beca M (POPMBI UaCTHL, HAHOCOB, GOPMLI H pa3mMepoB IIpH-
GpexxHoli oTMenud. MHOroaKTOpHOCTE IIpolecca IBHXKEHHS HaHOCOB oNpenensier
CIIOKHOCTB €ro U3yyeHusi, HeoGX0IMMOCTh NOCTAHOBKY KOMIUIEKca paGoT.

8.2. o xapaxrepy Tpancdopmauuy BONH M NEpeMEleHHI0 HAHOCOB B Ipy-
6pexHo# nMonmoce BOAOXPAHUITHILA BBIAEISIOTCA TP 30HBL, Ileppass — 30Ha
TpaHcopmamu BQIIH, orpaHHuMBaeMas CO CTOpOHBI BogoeMa ITy-
GuHoii, pasHol 0,5 A (rone A - %emmﬁ OJIMHA BOJIHBI) , a CO CTOPOHEI Gepe-
ra KpUTHYeCKOR TnyGuHolt ( Hen =24, ThHe /A1 — Cpensas BHICOTAa BOMH). B
3TOH 30He OTMEuaeTcs He3HauMTeNbHOE NepeMellieHne HaHocoB ¢ 0Opa3oBaHueM Ha
IHe pabu., Bropas — npuboliHad 30Ha, KOTopad cO CTOPOHBI BOAOEMA OTPaHUYH-
Baerca H H co cTopoHbl Gepera rny6uHON NoOcCienHero o6GpyLIeHHS BOJIH.
Tperpa — 30Ha HakaTa BONH. MaccoBoe NepemellecHHe HAHOCOB BO Bpems BOJIHe-
HHs HPOMCXOHOHUT B NOCIIENHUX OBYX 30HAX M MpuypoueHo K Banam. Ilpu oTcyTct-
BHM BaJiOB IiepemeilicHde HaHOCOB MPOUCXOLUT PaBHOMEPHO B Ipenenax OBYX
30H ¢ Gonpille# KOHLEHTpaUMe! B 30He MaKCHMANbHOIO pa3GuBaHusd BOJIH.

XapakTep nepemMellicHHsl HaHOCOB TeCHO CBA3aH C HanpaB/IeHHEM OBUXKEHUA
BOJIH Han oTmensio. [lpu HOpManbHOM TonXxoe BOJH K Oepery Ha OTMeNnH nepe-
MeleHHe HaHOCOB OCYUIECTBIISAETCSA 10 BIMSAHMEM aCMMMeTPHYHOrO BO3BPaTHO-
fIOCTYNATEIIBHOIO JIBUXEHUS Bodpl, Ha 3TOT BuO IOBWXKEHHA HAKIIAOLIBaeTCA
MEIUTEHHBIH OTTOK BomOb! B rny6b BogoemMa. B repdod pasBUTHS IITOpMa B 30HE
HAaKara MPOHCXOOUT HEKOTOopoe INepeMelieHHe HaHOCOB BHHM3 HO CKIIOHY H OT-
MEUaeTCsl pa3sMbIB IJUIKA. B epHOI, 3aTyXaHMs UITOpMa NpOUCKomuT oGpaTHas
KapTHHa, T.e, MOHaya HaHoCOB B MpuboliHylo 30Hy. HauGonee kpymnie dpakuuy
HaKaMBaKTCA B BepXHel yacTH misxa.

Ilpu kocom nonxone BojH K Gepery B npuGoHHONH 30He BHONLOEpETOBOE
HepeMelligHue HAHOCOB OCYILeCTBNACTCA IO HeHCTBHEM BETPO-BOIHOBLIX Teuc-
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Huit ¥ B 30He HaxaTa TO0 HeHCTBHEM NpuGosa. BooneGeperosoe mnepemelcHue
HaHOCOB NPOMCXONMT Mojiocolt, Geperosas U Mopucrasg TpaHHIBI KoTopo#t cooT-
BeICTBYIOT BEpXHEeMY M HIDKHeMY IIpenesiaM pa3MbIBaiouIero AeHCTBHSA BOMNH.
g raneyHbIX HAaHOCOB IpeleNbl pa3MbBIBAIONIETO MeiCTBMA BOJH MeHbllie, YeM
IJ1A necyaHbiX. B 3aBUCHMOCTH OT CTEIeHH HaChILEHUA HAHOCaMM Pa3lIMYaloT 30HbI
medUUUTa, TPAH3NTA ¥ AKKYMYJISALIH HAHOCOB.

IecyaHble HAHOCHL NEPEMELIAIOTCA BO B3BEIEHHOM COCTOSTHUM, CKauKooGpas-
HO, a TAK)Ke NyTeM BIICUEHMA TI0 [IHY HeGONBIIOrO MO0 MOIUHOCTA CHOS HAaHOCOB;
rajieyHble HAHOChI — MyTEM BIIe4eHHA ¥ CKaukooOpasHo.

8.3. Ilpu BrIGOpe y4yacTKa I M3Y4YEHUSA TUHAMUKY HaHOCOB B MECTE NPOeK-
THPOBAHMS WK CTPOMTENBCTBA TMAPOTEXHHYECKHX COOpYXeHuii BeCbMa BaXHO
NpABHJIBHOS OlpeleNneHue ero rpaHul. I'paHuuaMy y4acTKa MOTYT CIIY)XUTE IMy-
GoxHe 3anmMBBI, ABNSIOUMecH OGBLIYHO “HeNpomMycKamM’ U1 BOONbLGEpEroBhIX
HAHOCOB, WM CIIELHANBHO CO3MaHHbIe NPOPE3H.

Tlocne BrIGOpa yyactTka HaGmoneHuit MPOH3BOOUMTCS Tonorpaduyeckas cbem-
Ka ero ¢ HUBEJIMpPOBaHueM B HaBOOHON M NpoMepaMH B NOOBOXHOMN yacTH Gepero-
BOTO CKIIOHA M JIOXKa BOIOXpaHUIMILA, Pe3ynsTaTl cheMKH oGopMAsIOTCa B BULE
Tonorpaduueckoro miaHa B Maciutabe 1:500 — 1:2000 B 3aBHCHMOCTH OT CIIOXK-~
HOCTY M IIPOTKEHHOCTH YYacTKa, a TAKOKE 3aMay M3bICKAHHH.

Jina u3yyeHUsAs NOCTyMIeHWs TBEPOOTO MaTepHana B NMpHOpEXHYIO 30HY 3a
cyeT pasMbiBa Gepera Ha yyacTKe pa3GUBAIOTCH CTBOPHI, KOJIMYECTBO KOTOPBIX
3aBUCHT OT Te0JIOTo-reoMOpONOrHYECKHX W THApOnMHamMu4eckux ycnoBui. C
y4yeToM Tex ke ycnoBuit BeIGHpaTCa CTBOPHI IfIf onpemelieHUs NOABHXKHOIO
cros HaHOCOB, 0T6opa NMpo6 B3BEIIEHHLIX HAHOCOB, MIIA U3YUeHHA HalpasiieHHH
M CKOpOCTeHl TedeHMi! MpH pPa3/HYHBLIX BOJHOBBIX XapakTepHCTHkaX. OGLIMHO
TAKHe CTBOPBI PAaCIONaraloTCAd B 30HaX MedUUUTA, TPAH3UTA ¥ AKKYMYJIAIUM
HaHOCOB.

8.4. Ins onpeneneHns cocTasa H COPTHPOBAHHOCTH MOHHEBIX HAHOCOB M pa3-
MbIBaeMbIX Nopol orGupalorcs o6Gpasupl U3 6eperoporo oGprBa, a TAKKe U3 NpK-
GpexHol 0OTMenu M N10Xa BonoxpaHunuma. U3 6eperosoro o6prisa o6pasisl Mo-
T'YT OTGUPATHCS NMOCHONHO, B OTHENBHBIX TOYKAX UM PABHOMEPHO CBEpPXY BHHU3.
MoHonuTEl NOMKHLI GbITHL pazMepoM He MeHee 20x20x20 cm, a Macca o6Gpa3ios
¢ HapyileHHoOW cTpykTypolt — mo 1 kr. C mnsxa oGrIuHO Gepercsa cpenHsas npoba,
KOTOpas COOEPXXHUT MOPUMH M3 NOBEPXHOCTHOTO CIIOA HAHOCOB, B3ATHIX MO Beeh
UMpUHe IU1Dxa, TonumHo# 1-3 cm.

O16op npo6 AOHHOTO IpyHTa ¢ NMOBEPXHOCTH OHA MPOM3BOLUTCS B 3aBHCH-
MOCTH OT IVIyOMH, TPaHyJIOMETPUYECKOT0 COCTaBa IPYHTAa M TeXHHYECKOH OCHa-
LEHHOCTH 3KCNieQUUUM Clienyloummy yerpolictBamu: crpyrom CIIT-59, rpyHTO-
BBIMH IUYNaMH ¥ MaTbIMH OHOUEPNATEIAMH — C MOBEPXHOCTH NOABONHOIO Gepe-
roBOro CKJIOHa; OHoYepmaTeitamu 'OkeaH — 0,1/0,25” u gparamu — c HoBepXx-
HOCTH Joka BomoeMa. OT6Op I'pPYHTOBBIX KOJIOHOK BBINOJIHAETCA TPYHTOBBIMH
TpyOGkamu: yOgapHBIMH OpPAMOTOYHBIMH OGBIYHOI'O THIIA M TUMa ~HONOTO”, BHO-
ponopuUIHeBbIMM, TpyGKkamu nns or6opa npo® Ha xonmy cydgHa THX-T u THX-JI,
NerKNMHU NMOpUHeBsImMK M MopluHeBbIMH THMA [ITT-56 u IIBI'T-58 u np.

INonpo6HocTe 0T60pa DOHHBIX IPo6 IpyHTa periiaMeHTHpYercsd penbedom
mHa oGcnenyemoro ywacTka. Tak, Ha momBomiom GeperoBoM CKIIOHEe 0TGOp
OOJDKEH ObITh BHINOJIHEH B TIpHGOHHON 30He IO 31eMeHTaM NOABOLOHLIX BalOB
(rpeGHH, moxOHHBI) W nDanbille 0T Oepera, BXIOYas 30HY KOHTAKTa OTMEIHM M
JIoXa Bomoema, a TaKxke uHble opmbl penwveda. Komuuectso mpo6 3aBMCHT
ele 1 0T 33034 U3bICKAHHH.

O6itas oueHKa JIHTOJIOTHYECKOTO COCTaBa IPYHTOB OHA MOXeT ObiTh BHI-
TOJIHeHa C NOMOLIBI0 ocuuIorpada, CHHXpOHH3MPOBAHHOTO € 3XOJICTOM, IO pa3-
JIMYHAM B XapaKTepe OTPaXeHHOTO 3X0-UMITYJIbCa OTHOCUTENIBHO ITANIOHHOTO.

Ha Bce oTolpaHHble H ynakoBaHHble 00paslibl COCTABIIACICH CIEHANBHbIH
KypHall ¢ 3aIMCHI0 (MO 3THKETKaMm Ha oGpasue) mecTa M Oarel B3ATHA o6pasua.

B 3aBHCHMMOCTH OT pelllaeMolf 3amaud oGpasubl B 1aGOpaTOPHLIX yCIOBHAX
NOOBEPraloTCA TPaHyNOMETPHYECKOMY, MHUHEPATIOrHYECKOMY, MaIeOHTONIOTMYEC-
KOMY, XMMHYeCKOMY M OpyTHM BHOaM aHanu3a. HernocpenmcrBenHo mpu otGope
OpPraHOJICNTHYECKH YCTaHABNMBAIOTCA: LBET, MEXaHMWYECKHH COCTaB, KOHCHCTEH-
uMsA, IWIACTHYHOCTh, HAJIMYME M XapaKTep BIUNOYECHHH, TeKCTypa rpyHtos. [o
pe3ynbraram TpaHYTIOMETPHUYECKOTO aHAM3a CTPOATCA KYMYIATHBHEIE KpUBBIe
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M BHICYATBIBAOTCA  MeAHaHHLIA quameTp, KOIbGHUIHCHTEI COPTUPOBKH M aCUM-
MeTpUH.

8.5. HabGniomeHMa 3a ODMHAMHKOH HaHOCOB B MpUOpPEXHON 30HE BBRINOIHAIOT
B GesmenHeil nepuon, Bo Bpemst OTHENIBHBIX HITOPMOB MPOU3BOAUTCA KOMIUIEKC
paboT, BKIIOYAIOUMA U3MEPEHHS CKOPOCTH M HaNpaBJieHHS BeTpa, CKOPOCTH H
KOJIMYeCTBA NepeMelIaeMbIX HaHoCoB. OTmedaeTcs yros IMonxona BonH k Sepery,
KapaxkTep TpaHcdopMalMy BOJIH Ha OTMeNH, TpaHuia 3a0ypyHuBaHusa U pa3busa-
HUS BOJH, NOJIOXEHWE BHellHell TPaHUIL! B3MYUUBAHUA, XapaKTep ABHXeHUS Ha-
HocoB. Ilocne mTopMa no cTBOpaM NpOU3BOMAT NpoMepsl INiyOuH depe3 1 M Ha
OTMEJIH [0 TNyOuHEI, paBHO# 0,5 M OT MaKCHMAaTbHOH IJIMHBI BOJIHBLH H3Mepe-
HUSL 10 CTEPXKHAM MOIIHOCTH aKTHBHOTO CJI0s1 IOHHBIX HAHOCOB.

ITpo6Bl BoAbl HA MYTHOCTB OTOUPaIOTCA 6aTOMETPAMH Pa3NMHYHbIX KOHCTPYK-
OHHi B 30He HakaTa BOJH, NpubolHoH 30He U 30He Tpacdopmauuu BonH. Mecra U
cnocob oTbopa 3aBUCAT OT CHIIbL, IPOAOJIKUTETIEHOCTH U YCTONYMBOCTH BOJIHEHHUSA,
COCTaBa HaHOCOB H penbeda npubpexHoit otMmenu. [IpH IIUTENFHOM YyCTaHOBHB-
ueMcsl BOJIHeHHH U IMy6unax Gomnee 0,4 M mpoGbl OTOGMPAIOTCA Ha Tpex WIM NATH
ropusoHTax (y MOBEpXHOCTH, Ha Inybune 0,2 H; 0,6 H; 0,8 H u y nua). Ipu
HeyCTOHUHBOM BOMHEHMH, a TaKKe Npu TiiyGuHax meHee 0,4 M npuMeHACTCH
KHHTErpauMOHHBIR crnoco6 or6opa. Kpome Toro, mpouspomurca oTGOp B3BelieH-
HBIX HAHOCOB IJIf ONpeneNeHus TpaHyJIoMeTPHYECKOTO COCTaBa.

O6neM npoGbl Ha MYTHOCTb YCTaHABJIMBAKT U3 pacdera, YTOGLI Ipu HOCHE-
oymieM QUIBTPOBAHHH OCalloK HaHOCOB Ha punbTpe Gblm OBI Maccoit He MeHee
0,1 r. Heo6xonmuMele s aToro 06peMel Ipod B 3aBMCUMOCTH OT NpeoGnanao et
MYTHOCTH ONpENEIAITCA o NaHHBIM Tabn. 20.

Ta6nunga 20

IIpeo6namaniuas MyTHOCTS, T/M3 O61beM npobEl, 1
Bonee 100 He menee 1
50 — 100 2
20 — 50 5
Menee 20 10

O6bempl ipo6LI BOALI U1 ONpeneneHnss IPaHyIOMETPHYECKOro cocTasa 3a-
BHCAT OT MYTHOCTH BOIbI H OT TOTO, KaKas Macca HaHOCOB TpeByeTca Wwis npose-
HdeHuA aHanmu3a. [lpu aHanu3e MeTomoM (paKuuMomerpa HaBeCKa OOJKHA COCTaB-
nate 0,5 — 2,0 r, npu aHanM3e MeTOZOM “'mMneTka — (paxkupuomerp” — 2-7 T,
OpH aHanu3e MUKpoarperatHeiM cnocobom — 10—30 r. O6bemsbi Npobkl B IMTPax
onpenenaTea no dopmyne

vV =100a/p )
rae 4 — BesIMUMHA TpeOyeMoM HaBeCKH, r; f — MYTHOCTb BOLbI, r/M3.

HauGonee nonHO, BHe 3aBUCUMOCTH OT HOTOOHEIX YCIOBHA, BeCh KOMIUIEKC
YKa3aHHEBIX BhILIE paboT MOXKeT GhITh OCYIIECTBIEH CO CKBO3HBIX 3CTaKaM,

8.6. Iyia M3yueHHA AKTUBHOTO CNOSI HAHOCOB, COCTOSIIMX M3 I'AJIBKH,
ApiMeHsaoTca peitku A.M.KmanoBa. Pefika ¢ Kpyrom Ha HMXHeM KOHUE Kpe-
IHTCA K I1y6oXo BOUTOMY B OHO LUTHIPIO TaK, YTOGHI GBLIO BO3MOXHO ee cBOGON-
HOe IlepeMellcHHe MO BEPTUKANH. [lepen 1wTopmom GUKCHpYeTCS MOJNOXeEHHE
pelixy, ymupawoleiica B IHO, [Ipy BONHEHHH B MOMEHTSH! YINIyGieHua NHa peiika
nod coGCTBEHHON TAXECThI0 ONyCKaeTca. Pa3HOCTE mexay IONOXKeHUeM pPeKH 10
4 NOC/le IUTOpMa ecTh TOJUMHA aKTHBHOrO CJOs HAaHOCOB, a NOKa3aHHS 110 Hec-
KOJIbKHM pefiKkaM, pasMelleHHbIM M0 NoliepedHoOMY K Gepery cTBOpY, Mo3BONAIOT
ONpEJenuTh CCHEHHE 3TOro CIo4.

Hnda u3MepeHUs MOILIHOCTH aKTHBHOTO CMIOS B IEeCYaHbIX HaHOCAX NpHMe-
HAIOTCA IITHLIPH C HAOEeThIMH Ha HHX METAUTMYECKMMH Konbilamu. [lepen iutop-
MOM TNpOU3BONUTCH HUBEIHPOBKA [HA M0 CTBOPaM, 3aKpeIUICHHbIM LITBIpAMU, U
H3MepseTCA BbICOTa MIThIped Han mHom. Bo Bpemsa miTopma HaHOCEHI Tlep eMeLlaoT-
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¢ ¥ COOTBEICTBEHHO IMPOMCXOIUT ONYCKaHHE KoJlel Ha IUTHIPSX . MakcumarnibHas
BeJIMYAH2 ONYCKAHUA COOTBETCTBYeT cepeluHe IuTopMa. [Ipu yMeHbIUEHHK CUITBE
LITOpMa HaHOCHI HAauMHAOT aKKYMYJIMPOBAaThCA W 3akpbiBaloT Konsiad. [locme
ITOpMa HPOU3BORATCA BTOpPHYHAsA HUBEIUPOBKA OHA K 3aMep Y IIThIpeit TOJILM-
HBI CJI0S1 HAKOIMBIIIErOCs MaTepyana. 3aTeM KOJNbLA BO3BpalJaloT Ha OB epXHOCTD
OHa. B pesynbraTe onpenendercsi MOLUMOCTh aKTHBHOrO CJ10A, C/I0OA HAMBITOIO U
CMBITOTO MECKa.

Hcnonp3ys maHHble MO OHHAMHUKE AKTHBHOT'O CHOS HAHOCOB H 3HAf CKOPOCTh
TEUCHUA H OepeMelIgHUA HAHOCOB, MOXHO ONpPENEeNnUuTh OJ1A OTOENBHLIX CTBOPOB
pacxon M CTOK HaHOCOB BO Bpems LITOPMA, & TAKXKe MOLCYUTATh GajlaHC HAaHOCOB
U1 BCETO YYacTKa U3bICKAHUA,

8.7. OnpepeneHne CKOPOCTH MepeMellieHHs TaleyHbIX HaHOCOB [POU3BOLUT-
¢ ¢ MOMOLUBIO raneK, KOTOphble OKpPAHIMBAT B pa3HbIe LIBETa H BbIGPACHIBAIOT B
xonuuecrBe He meHee 100 1T, mepely WITOpMOM Ha pa3Hble INyGHHBL B IIpedenax
TipuboitHO# 30HBI M 30HBEI Hakara. [locne HITOpMa opraHH3yercd IOHCK rajlek H
COCTaBJIAETCA CXeMa MX DacNoONOXEHUA, Ha OCHOBAaHMM KOTOpOH BRMUCIISETCA
cpenHsis i MAKCUMIBHAA CKOPOCTH liepeMelleHUA OKpallleHHbIX ralek.

Jnsa onpeneneHHsa CKOPOCTH ABHXKEHNS MECYAHBIX HAHOCOB MCHONB3YeTcs Iie-
COK, MeueHHBI niomuHodopamu. Ha udyyaemom yuacrke BeIGMpaercs mMecTo
BBIGpOCa MeUeHBbIX YacTHL M Ha paccTosaHuM 50 U 100 M pasbuBaloTcs nomepey-
HHKH € 3aKpelUleHHEIMH Ha HUX TOYKaMH oTGopa npob rpyHTa, KOTOpbIe HIpHYpO-
YUBAIOTCA K Pa3iiMyHbIM 3MTeMeHTaM Npoduis OTMeENH.

B uensgx Ge3zomacHOCTH IIpU OTCYTCTBHM 3CTaKalbl MJIM KaHaTHoi LKOpOTH
HaGnioneHus BBHINOJIHAIT B LUTOPMBI C BBICOTOH BoyH He Gonee 1 m. Hepen BoI-
6pocoM Iecka NpOBONIT KOHTPOJIbHbIE H3IMEPEHHA CKOPOCTH TeYeHHH, KOTOphle
HeoGXxomuMbl IUist onpelencHus cpokosB oTGopa mpo6. 3arem menaercsa BhIGpoc
flecKa U TOMTH cpa3y oTOHupaioTcs oOpasubl Ha TOUKax IO NEepBOMY M BTOPOMY
CTBOpaM, HauuHasd C ypeda. OT6Gop Ha KaKOOH TOUKE MPOUIBOIOMTCA 4epes 3a/laH-
HBlt nHrepBan BpeMeHu. Ilocne wiTopMa DOMKHE! GLITH MOBTOpHBIE H3MepeHHUs
r1yGuH ¢ otr6opomM mpob.

[lpu mpocyuixke o6pasibl pacceMBAIOTCA N0 PPaKUUAM M IPOCMATPHBAIOTCA
mon ynsrpaduoneToBriM cBeroM. KonuyecTBC mnpocMmarpuBaeMoro o6pasua
onpenensercs ONLITHHIM TMYTEM IO CTEeNeHH HACBIUIEHHA MeCKa MeYeHBIMH YacTH-
HamMu. PesyanaTm NnopcyYeTa KOJIMYECTBA OKpallleHHBIX MNeCYHHOK B npoGax Ha-
HOCATCA Ha IUI1aH H ONpedeNsATCAd MaKCUMAIBHAA U CpelHss CKOPQCTH HX Iepe-
MEIUEHHA 110 OTHENbHBLIM (PpaKUMAM U MyTH epeMelleHus 110 oTMend. Bmecrte ¢
3THM H3YvaloTCA TpaHyNnOMeTpHYeCKMil CocTaB M pachpelefieHie HaHOCOB [0
KpPYHNHOCTH Ha OTMEINH.

Omucande MeTOBMKH pabGoT ¢ OKpallleHHBIMH HAaHOCAMH NPUBONUTCA B
PykoBoncrBe no MeTonam HCCliefoBaHMH M pacueroB INepeMellleHHA HaHOCOB
pllgxl:,nsr;amuxn GeperoB npu MIDKEHEPHBIX H3bIckaHuax (M.: I'mapomereousnar,

8.8. Moumocrs BAOIBEGEperoBOro moTOKa HAHOCOB (KOMHYECTBO MaTepua-
na, nepeMelaeMoro yepe3 NaHHEIM CTBOP 32 I'ol) MOXMHO OIIpeNeNUTh Ha OCHOBA-
HUM CHCTeMaTHYeCKHX HabmomeHMit 3a BCeMH HONBHXKHBIMH HAHOCAMH B TeUeHHE
Ge3nemHOro mepuosa, T.€. HMyTeM 3aMepoB MOIUHOCTH aKTHBHOTO ClOS HaHOCOB,
onpegeneHuit MyTHOCTM BOObI Y COCTaBaHAHOCOB, NpoMepos TnySuH no mpodwu-
naM. ODHOBpeMEeHHO ¢ MPOMEpPaMH NPOU3BONUTCA 0TGOp NMpo6 AOHHBIX HAHOCOB
¥ IOpoX, craraioumx Geper, Wi ompeneneHus X IOTHOCTH.

KpoMe Toro, Hcmosibdyercd reoMopdoiiorHyecKHi aHAIM3 aKKyMyJIaTHB-
HEIX Gopm penbeda B GeperoBoil 30He, KOTOPHIE CIIY’KAT HAWITYHIHMY MHIMKaA-
TOpaMH OHHaMHKU GeperoBoit 30H:I. [lo MUIaHOBLIM OYEPTAHHAM AKKYMYJISATUB-
HBIX (opm omnpenefserca HalpaBieHHe paBHOOEHCTBYOIIEH BOJIHOBOTrO pexumMa
4 HamnpaBJieHue npeo6namoniero nepemMelleHHs HaHOCOB.

JUIa OueHKH CToKa HaHOCOB BeCch H3yyaeMblll yuacTOK pa3buBaercsi Ha
AOOYYaCTKH, BbINeJIeHHE KOTOPBIX MPOU3BOOMTCA MO MOPQONOrHYECKHM HpH3-
HakaMm. [Insl KakOOTo MOXYYacTKa rpaduyeckKUM IyTeM ONpenelIdeTcs HaHOoCo-
OBKXKYLWAsA CHIAa BOJHEHHSA B 3aBUCHMOCTH OT BeJIMYMHBI PaBHOHEHCTBYIOLEH
M YI7IOB NMONXOHa BONH K Bepery, a 10 aHHLIM HaTypHbIX HaGmiooeHuit (pe3ynb-
TaTaM COBMEHIEHHBIX NPOdHIIeH NocnenoBareNbHBIX NPOMEPOB) YCTAHABIHBAIOT-
¢t 00beMBI pa3MbIBA H AKKYMYIIALIMH.
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Puc. 9. CoBMmellleHHEIE KpHBBIe 06BeMOB nedop-
Mauu

1 — xpuean o6bveMo86 pasmeiea; 2 — Kpueas oGse-
MO8 AKKYyMYAayul; Q. 4— CTOK HAHOCOS

O61Bem GeperoBbix ftepedopMUPOBaHKN MexAy CTBOPAMH BBIMMCIAETCH KaK
npousselneHde MNONYCYMMSBI IOWAded pasMmpiBa MM aKKYMYIIALMH CMEXHBIX
npodunelt Ha paccTogHNE MEXOY HUMHU,

CTOK HaHOCOB TOMCYHUTHIBACTCA M0 opmyne

- /
a.rt"VP"VQK*axt) 67)
’
rne Vp — obnem pasmesa,m3; Vg _— oGbem axkymynsuuu, m3; Qpp —
CTOK HAHOCOB ¢ COCE[HEero MOXyuaCTKA, MJ; Ui HAYANBHOTO MOAYJYACTKA 3T4 Be-
JIMUMHA PABHA HYITIO; B
’ K "'/‘)a, / ﬁ p>

roe fo M _Pp~—COOTBETCTBEHHO TUIOTHOCTH IPYHTE B 30HAX AKKYMYNAUMM U Pa3-
MBIBa.

TlocnenoBaTenbHbIM CYMMHpPOBaHHEM CTOKa HaHOCOB IO OTHENBHBIM IOI-
Y4acTKaM pacCYHTHIBAeTCH CTOK HAaHOCOB B KOHIE HCCIENyeMoTO yyacTKa.

Ompenenenne croka ynoGHO NMPOM3BOONTH MO COBMECIIEHHEIM KYyMYJNSATHB-
HBIM KpPHBEIM, KOTOpPbIE CIPOSATCA MOCHENOBATENEHEIM CYMMHPOBaHKHEM 00BEMOB
pasMBIBa M aKKYMYJIALMH, 3aKTIOYEHHBIX MEXAY PacUeTHbIMH NpOoQHUIAMH, [0
LJMHe y4acTKa B HaNpaBlIeHUH OTOKa HaAHOCOB (pHC. 9, KpuBhle 1 u 2).

PaccTosiHie MeXILy HauabHBIM CTBOPOM M CTBOPOM, 32 NpefejiaMH KOTOpO-
T'0 KpMBEIE PACTIONAralnTCs MPUMEPHO IIApalIENIBHO, ONpeneniaeT KNHHY 30HLI Ha-
CHILIEHUA ¥, , @ pa3HOCTh opauHaT KpuBbix (I) ¥ (2) B KOHUE 3TOro y4acTKa —
CTOK HaHocoB & (puc. 9).

Ecau 1o pe3ylistaTaM npomMepoB M OefCTBHMIO CKopocTelt TeueHuit 3admxcn-
pOBaHbl IPOTHBOTIONIONKHEIE MEpeMElLieHHsT HAHOCOB, TO BeMMUMHA &y oONpemde-
NAETCA MO pa3sHOCTH CTOKA B TOM U JPYToM HalpaBlIeHUAX .

8.9. ins pacuera xonuyecTs2 NMepeMeliacMOro TPYHTa §y,; MOXHO HCHIONb-
30BaTh ypaBHeHue Gananca (28)

aP*‘lnp"lyx“’ﬁaP*Qa.) (68)
rne @p - obpeM Pa3MpITOTO IPYHT3, M3; @pp — 06BeM IPYHTA, OCTYNMBIIETO
C COCE/THEro yuacTa, M>; gyx — 0GbeM IPYHTA, MepeMelaeMOro BIonbGEpero-

H

BbIMM TeYeHUAMM C NAHHOTO Y4acTKa Ha Iocieayouwmi, M3; &g — 06beM aKkKy-
MYJIMp OBBHHOTO FPpYHTa, M3; A — Ko3h uIHEHT YHOCA TPYHTa B TIy6h BOKOEMa
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(3T8 BeMuuH2 MOoKeT O6bITh MpencraBeHa Kak(l — «K), rIae & ~ x03ddu-
IMEHT aKKYMYIISUMH TPYHTE, PABHBIA OTHOILUISHMI0O 06beMa AKKYMYJIHPOBAHHOrO
rpyHTa K 00beMYy pasMbIBAEMOTIO,

Bce oTH BeNMUMHBL HAXONATCA B PE3YNIBTaTe HATYPHBIX HaGIIOMEHUH U Mpex-
e BCEro Io IaHHBIM CheMOK GeperoBoif H MOMBONHOM YaCTH OTMENH, TIPON3BOIH-
MBEIX NIOBTOPHO B TeUeHUe Ce30Ha BONHEHHA.

IIsiz nepBOro y4yacTka 4, TPYHTa OTlpelensieTcs clenyioupm o6pasom:

Uyx= @ 8p, ,
rae a - xoadpdumment 3dpdeKTHBHOrO MepeHoca rpyHra, paBHLIA OTHOILEHMIO
HAHOCOOBMXKYLIEH YHEPTHM BOJNHEHMA K DPaBHOOEHCTBYIOIEH; P, — obpeMm

TPYHTa, pa3sMaITOro Aa yuyacrke 1.

8.10. PacyeT cTOKAa HaHOCOB MOXeT OBITH IIPOM3BEdEH TaKXe MO METOomMy
UI'M AH YCCP.

®opmyna A onpexeneHUA CTOKa HaHOCOB 34 [UIHTENBLHBIA NepHold B HaHHOM
METOAE HMeeT CIIenyIouMi BUA:

A A
Rt = 1'(/4 /m "'75)1' H 22 hG Acpt sinzd,, )

rn; Gx¢ — BHONLGEPEroBoii CTOK HAHOCOB 33 ‘t CYTOX [eiCTBUA ITOPMA,
M7 A = 9,05 — ko3ddHIMEeHT, YCTAHOBJIEHHLIX HA OCHOBE TEOPETHUECKOTOo K
3KCNePHUMEHTANLHOTO MCCIIELOBAHMI ; fzo — BBICOTa BOJHBI HA ’’'rnyGoxoit’’ Boge
obGecleyeHHOCTHIO B rpymne 1%, M; Ag — CpegHAdA AJIMHA BOJIHKI B TpYINe Ha
’rnyGoxoi” BOOE, M; d — cpengHAs KPYNHOCTb HAHOCOB, M; — YCKOpe-
Hue CHJIIBI TAKECTH, M/cz; moo- xoscbq:mmeur OTKOCa, paBHbIt  otg4' (Tne ¢ —
YToJl OTKOCA C TOPU3OHTOM, I'Paf); o, — YTOJJIYYa BOJIHBL C HOPMAILIO K JIH-
Huu Gepera, rpag.

YpaBHeHHEe MOXHO NpeoOpa30BaTh, UTO MO3BONHUT YCTAHOBHTH MECTa aKKY-
MYNSUMM, TPaH3KTa K pa3MbiBa HaHocoB. [onoBas BeIHUMHA CYMMApHOTO NEpeHO-
ca rpyHTa MoXeT GBITH onpeneneHa Kak anrefpanyeckas cymma o6beMOB BIOOIE-
GeperoBsIx MepemMellicHi HAHOCOB, BbI3BIBAEMbIX BOJIHEHHEM BCeX pym6oB;

Qour =2ZqQp, (70
e 0 p — oGbeM repemMelteHA Haﬂocon—o‘rnenbl{oro pymbOa, M3,

0p=t£7’sin29, (71)
rme & - yron nopxona BoyH K Gepery ( & — aGcomoTHoe ero 3HAYEHHE) §

&=t(A,-Ap), (72)

rae AH — asuMyT HopMamu K Gepery; A p — A3UMYT BOJHEHUA.

Ecnu nonyuates yron 6onee 90°, To

8 =+(A,-Ap)-360° (73)
8 =~(A,~A,)*+360°, 4

3nak pH @ nokaspiBaeT HAMpaBJICHHS IBHKEHUA HAHOCOB. Ecnu BCTaTh
JINUOM K BOOOXpaHWIMILY, TO IMONOXUTENEHOE 3HAUYCHHES 8 NOKa3bIBAET, YTO Ha-
HOCBI OBHXYTCA CliéBa Halpapo, OTPHUATENBHOE 3HAUCHUC — Hao6op0'r, crpasa
HaJIeBo.

- 2
T=1,00h“At V9/d , (75)
Iroe /i —~ BBICOTAa BOJHE!I COOTBETCTBYIOLIEr0 MHTEPBATa CKOPOCTH BETPa, M;
L IIMHE BOJIHBI IJIA TOTO XKe lgﬂ'repnana CKOpOCTﬂ Be'rpa, Mj; -_ BpeMﬂ
AeAcTBHA BeTpa (CYTKH), KOTOPBIA BbI3pIBAET BOJIHBI ¢ NMapamMeTpaMH u A ;

9 =9,81 m/c.
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7 onpenenserci s KaXIOLO MHTEPBANA CKOPOCTH BeTpa HeHCTBYIOLIEro
pymba.
Taxue pacuern! BLIMIOMHAOTCA /18 KAKIOTO MOAYYaCTKa.
K aKKyMyNSTHBHLIM ¥ TPaH3UTHHIM NIOMYYACTKAM CliedyeT OTHEeCTH Te NOH-
YUaCTKH, Pacxoll Ha KOTOPbIX OTBEYAET YCIOBHIO

@nS Qg 76)

rge Q,;-y — pacxog HAHOCOB Ha BEpXHEM IIO OTHOLNEHHI0 K MMOTOKY HAHOCOB
mojayvyacrKe,

8.11. U3BecTeH TalOKe METOZ, pacueTa Hx’ ¢ DaspaGoTaHHbIA I'.C.bamku-
pPOBBIM.

Mo ypaBHeHUsIM TUOPOTMHAMMKY ¥ Ha OCHOBAHWM NaHHGLIX , MOMYUSHHBIX NPH
MCCNEeTOBAaHUM 3aHOCMMOCTH NMopToB M KaHanoB, I'.C.BallkupoB MpemIoKun misd
pacuera o6beMa nepemeILaeMbIX HaHocoB (W, m 3) cneaywimyio dopmyny:

HaX -6
w=(1/P)E VEE Scpn 107, 7

rae /x4 — IUIOTHOCTH HAHOCOB, T/M3; H - CpenuAn riny6uHa B M100ce BAOMH-

GeperoBoro moroxa wupusow A A , M
» M3 — OCpeIHeHHast CKO
(m/c) , paccunThiaemas no dopmyse 4 pem pocts Teserm

v=v'+¥"=0015V+ 0,24V sind ; (78)
31ech fl‘/a - CKOpPOCTb BETPR, M/¢; ® — yroJi mogxpna BojH K JMuuu-Gepera,
rpaxm; & scp.n — cpenMsAA 3a BpeMAa & MyTHOCTB, rfm3, onpenensemas no Boipa.
MEHMIO n 75w,

So= ). . /R4
i,:g CP-H 27 1000,0,/:/&'//[/1- (/(/ Vn ) J 7 (79)
roe p, — CofepXaHWe YaCTHL ¢ - ¢pakuuu B rpYHTe QHA B AOJIAX €UHHIL;
Ky — KoadduiMeHT TpeHUsi; W,  — TMOPaBIVUeCKas KPYymHocrs ¢ -it dpak-
umit, Mjfc; A 4 — BBICOTa, M, ¥ KPYTH3HA BOJHDI; H = rnyGuna somoema, M.

8.12. CTox HaHOCOB &, £ MOXer ObITh OMpeqernieH elle 0 KPUBLIM pacnpe-
JeneHus.

Pacnomnaras [JaHHBIMM [0 BOJIHOBOMY CHEKTPY, CKOPOCTSMU TeueHUs M Ha-
TYpHBIMH MaTepHaliaMH 10 (PUIUKO-MeXaHHYeCKHM CBOHCTBaM TIPYHTOB [OHa,
ClIelyeT CHavaja paccyuTaTh paclpefeneHue KOHUEHTpAlMM HAaHOCOB IO HJIMHE
NonepedHoro cTBopa no gopmyne (79). 3ateM, yMHOXMB 3HaueHHe cpenHed cyMm-
MAapHO# KOHLEHTPallMM HaHOCOB Ha InyGHHY, CKOPOCTb NOTOKA W BpeMs HeHcT-
BHA 1UTOpMA, NONYYuM 00beM HAHOCOB Ha BCEM pPACCYNTHIBAEMOM CTBOpE. AHa-
JIOTHYHBIA PE3YNIBTAT MOXHO MNONyyuts rpaduuecku. [locrpous smopsl pacupene-
nenns 2 §,F Y ¥ uMes nonepeuHsl npodunib OHa 10 CTBOPY, YMHOXHM 10 IJTH-
He CTBOpa OpHMHathl 28 M J J/ HacooTsercrByioumx rnybunax () Ha ¢ u
1/py ¥ DONYuHM OpIOHHATBI @ ¢ . IIOCTPOMB IO HHM SIOPY PacCpeneneHHs

x¢ » M3MEPHM TIAHHMETPOM TIOIAAb 3TOR SMOphI U OTNPeNelIMM TaKUM obpa-
30M HCKOMBIH 00beM IiepeMellieHUsl HaHOCOB.

8.13. Pe3ynbTaThl H3YYCHUS ¥ pacyeTa OHHAMUKH NpHGPExXHBIX HAHOCOB MO-
ryT ObITh UCMONBL30BaHbI LI COCTaBICHUA MOpADOOHHAMHYECKHX KapT-CXEeM.
OcHoBHOe conepiaHHue 3TUX KapT — oGo3HauycHHe HANpaBJICHUSA MepCMELICHUA H
MOILHOCTH NOTOKA HAHOCOB, pa3Maxa MHUIpauuu HaHocoB. Kpome TOTro, Ha KapTy
HAHOCATCS paBHOOEHCTBYIOLME BOJIHOBOTO peXMMa, NONyYaeMbie 1O M3BECTHBIM
BOJIHO- MJIH BETPO3HEPreTHYECKHM MeTonaM, M Mnpeobnamaioniee HampasiieHHe
IITOPMOBBIX TeueHUH MpH pa3HbIX HanpaBNeHUSX BeTpa H T.I.
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9. U3YYEHHE PEJIBE®A THA BOAOXPAHMJIHNIN
IIponasonacreo npoMepHnix paboT 1

9.1. U3yuenue penseda nHa BOTOXPAHIWIHI IPCU3BONUTCHA B OCHOBHOM IIpO-
MepoM riryGuH. O6beM U TOYHOCTE U3MepeHU ONPeNesOTCS 3a0aU4aMH H3bICKa-
Huit, xapak1epoMm penbeca OHa U Geperos.

ITpomep BHIMONHAETCA CIEAYIOLMMHU CPEOCTBAMM:

HaMeTko#t — B utiTepBasie rmy6ud 05 Mm;

PYYHLIM JIOTOM - B MHTepBane rny6un 0—20 m;

MeXaHHYEeCKHM JIOTOM — B UHTepBane rnybuH 0-40 m;

3XOJIOTOM — B HHTepBae IJIyOHH, ONpefeNaeMOM TeXHUYECKHUMY LIaHHBIMH
npubopa.

BpiGop CcpellCTB NMpoBeNeHHsA NPpoMepPoB 06yCIIOBANBAETCH TEXHHUECKOH ocHa-
LIEHHOCTHIO, LeJTAI0 K 3aaYaMy U3bICKaHHIt.

OmwM6Ka B OTCYUMTBIBAHUM TNIyOGMH 3aBHUCHT OT KOHCTPYKUMOHHBIX OCOGEH-
HOCTe#l mpUMeHsIeMoro npubopa U B o61ieM ciyvyae He NOJDKHA IPEBLIIATE B AUa-
Ma3oHax IyouH:

0-20m™m - 0,1 m;

20-50m — 0,2 m;
50-100mMm —- 0,5 Mm;
100 M — 1,0 M,

Kputepusamu nonpoGHOCTH NpoMepa ABIAITICA: NpH NpoMepe HaMeTKOH,
PYYHBIM H MEXaHMYECKHM JIOTOM — PacCTOfAHUE MeXay ofpeneeHUsIMH MecTa
rnyGUH Ha rajice U MeXTaICOBLIe PAacCTOAHHUA; TpH IMpoMepe 5XOJI0TOM ~ MexX-
rajicoBbie pacCTOSHUSA.

OmnpeneneHue MecTa r71yOUH MPOU3BONUTCA NIpH NpoMepe:

a) HaMeTKOM, py4YHBIM U MEXaHNUECKHM JIOTOM — C HHTepBaJioM He Gostee 1 cm
B MacurraGe mnaHuleTa. B MpHype3oBoit 30He H y4acTKax pe3KOro M3MeHeHU I1y-
6MH KOJIMYECTBO ONpeNeneHuil ynBanBaercs;

6) 3X0nMOTOM — 10 XapakTepHbiM Iny0uHaMm (rpeGeHb nooBoOHOro Bajna,
SposKa cBana MIYGUH ¥ T.1.), HO C MHTepBaniom He Gonee 1 cm B MacurraGe mwian-
HIera.

B obuiem ciiyuyae mpoMepHble TOYKH JOIDKHBI HAXOAMTLCS Ha TAKOM PAcCTosd-
HUM, P KOTOPOM pa3HHlUa B M3MEPEHHBIX I1yGHHAX Ha OBYX COCEJHHX TOYKax
He peBbILLaeT BeINUNHb CEYEHHS FOPH3OHTaNIeH NPUHATHIX MacliTaboB Kapr. Cre-
AOBATENBHO, YeM MojIoxKe Npodiuib AHa H MeNkye MacluTab coCTaBisieMbiX KaprT,
TeM MeHbILIe TOYeK UaMepeHusa INyO6uH. [IpeeneHble paccTOAHUA MEXAY Ipomep-
HBIMH TOUKAMH [0 FaJICY Ha MpUOGPEKHBIX OTMeENAX C pa3HYHbIMH yTiIaMH HAKIIO-
Ha yKa3aHbl B Ta6m. 21.

TaGnuma 21

¥Yron HaKIo- Ccuyenne ropu3oHrasneit peabveda, M
Ha OTMEMM, |—— g —— e — —_—— —_—— -
rpaz 0,5 ] 1 I 2 5 _l 10 J 20

2 14 29 57 143 287 573

3 10 19 38 95 191 382

5 6 11 23 57 114 229

8 4 7 14 36 71 142

10 3 6 11 28 57 113

B mpakTvKe U3bICKaHUA NpoMepHble TOYKH BOIM3M Geperos oGEIYHO pacho-
J1araloTca Ha paccrosgHuu 1, 5,20, 50 m ¥ Gonee. Mcxons u3 naHHBIX TaGn. 21 ¥ yuu-
THIBasA [aHHbIe MPAKTHKH M KapTorpaduueckue TpeOOBAHHA, MOXHO YCTaHOBUTD

1 Mnanosas u BLICOTH&A OCHOBA NMpPOMEpPA, MPONOKEHNE IIPOMEPHbBIX TANICOB
1 ONIpEAEIJIeHrEe MeCTa NpoMepa Ha raJyice U3noxeHbI B . 11.3—11.9.



PaccTosIHMA MeXdy NMpoMepHbIMU TOYKamu, oGecrieuuBarolme HeoGXoOuMyIo de-
TATBHOCTE MPOBOAMMEIX paboT.

PaccrogHuss mexny rajncaMu B o6uieM ciyuyae yCTaHaBNMBAIOTCA PaBHBIMH
1-2 ¢m B mMacuuTabe IUTaHILLETA.

3anpoexTHpoBaHHad 06Ias CHCTEMa TOKPRITHA PAHOHA M3bICKAHH IPOMEPHEIMH
rajpcamy MoOXey ObLITE JIOKANBHO CTYIIeHA: B CBA3M CO 3HAYMMOCTBIO Y4acTKa B
TipOeKTHOH IpopaboTKe; MO Mepe BhIABIIEHNA NeHCTBUTEIIBHOIO XapaKTepa pernbe-
¢a nomBomHoro GeperoBoro CKIIOHA M JI0XKA BONOXpaHMIMINA; LA BBIACHEHHS
3KCIO3UIMH U MOpGOMETPUM OTOENBHEIX dopM penbeda  (NOABOIHBIX BaJoOB,
KOCH T.1L,).

B yka3aHHBIX CIIyYasX CO3MAOTCA YACTHbIe IUIAHLIETHI CTYIieHHs obGuieit cuc-
TEeMBI MIOKPBITHA.

OpueHTHpOBaHKe IIPOMEPHBIX TaicoB B oOmel cucTeme NMOKPLITUA palioHa
HU3bICKAHUN NPOU3BOOUTCA :

a) HOpMAafbHO IPOCTHPAHUIO U306aT MM SKCHO3ULMH GeperoBoit NMMHMU: Y
OTHOCHTENIEHO NpSIMOJIMHEHHBIX Geperos; Ha CllaGoH3pe3’aHHbIX yYacTKax Jioxka
BomoxpaHunuilia; Ha y4acTKax pasBHTUS aKKYMyIATHBHBIX ¢GopM penveda;

6) mon yrmom 45° x mpocTipaHuIo H306aT UM GeperoBol TMHKUK: B paifoHax
CHIIBHOpACWIeHeHHOT 0 pebeda NOABOAHOTO GeperoBoro CKIOHA U J10Xa BOIOXpa-
HUNH1IA; B TPUYCTHEBLIX YYaCTKaX PeK;

B) BeepooOpasHo: B pailoHax pa3BuTuA penbeda, BHIpAXKeHHOIO pe3Ko H30-
THYTbIMM H306aTaMu (MBICHI, MaJlbIe OCTPOBA M T.IL.) .

Yron Mexny MTHHHIMU TalcoB paccyuThIBaeTcd o dopmyie

8 =573 m/s, (80)
THe /1 — pacCTORHHE MEXAY rajyicaMy Ha BHeIlTHEM Kpae HCCenyeMoro yuacrkKa;
S ~ pacCTOAHHKE OT MMOJTIOCA CTBOPHBIX 3HAKOB A0 KOHIIA rajyica;

r') HOpMATBHO K MpONOJNBHONR OCH: KaHaIoB, (apBaTepos; rny6oko BpesaH-
HbIX 33JIMBOB BONOXPaHWINMILG; JTHHERHO OpHEHTHPOBAHHBIX MOHMXEHUH penbeda
J10’Ka BODOXpaHHIIHILA,

[) B MPOHU3BOJILHOM HANIPaBJIEHHHN K IIPOCTHPaHUIO H306aT U GeperoBoii NMHUHM.

KourponbHbie Tajickl HPOKIANBIBAIOTCA C YCIOBHEM KaK MMHHMYM BYX-
KpaTHOT'O TlepeceYeHus KaxOooro ranca obluelt cucTemsl NOKPHITHA paitoHa U3bic-
Kauui. PacxoxneHus Mexny rnyGHHamMM B TOUKe MepeceyeHHs OCHOBHOTO U
KOH'Gl‘pOJIbHOPO FaJICOB He NOJIXHBI NpeBbIIaTh OBOHHON TOYHOCTH OTCUMTHIBAHUSA
TIIyOuH.

9.2. Hamepenue rnyGuH npoOUsBOAMTCS  anmaparypoit M ¢ TOYHOCTEIO, pervia-
MeHTUpYeMoH 1. 9.1 HacToAwmMx Pexomenmanmii.

IIpomep HameTKo# oCYIIECTBIAEICA ¢ rpeCHON NUIIONKK MIM CO IWIIOIKH,
OBIOKyLIEHCS C YIOMOILBID MOTOpa MOIIHOCTBIO KO 8 - 735,499 Br (8 n1.c.) npu BBI-
coTe BONHEL He Gonee 0,25 M. Hamerka usroraBnusaercs U3 OpeBeCHBIX MaTepua-
JI0B ¥ pasmeuaercd ¢ oundposkoit uepes 0,1 m. Hyns Hamerky noiked coBrialaTh
¢ MONOIUBOH METAIINYecKOTo (aliMaka, yKpeIlsieMoro B HIKHel YacTH ¥ uMelo-
mero puamerp 4o 150 mm.

Tlpu paGoTe HaMeTKo}# B IITUNG I[IMYOMHBI OTCUMTHIBAIOTCA C TOUHOCTHIO
L[eHbl HEeleHHA UIKATEl HaMeTKH. B ycnosusx BOJHeHHA Ii1y GMHEI OPeenaoTCH
Kak cpegHee apH¢MeTHYECKOe U3 INTyGHH, M3MEPEHHBIX IIPH NPOXOojkaeHun 3 rpeb-
He#t ¥ 3 noxO6uH BomH. Ilpu npoMepe Ha y4YacTKax, Ile OHO CJIOXKEHO BAJIyHHO-
rnbI60BEIM, IECYAHBEIM JWIH IpaBUHHO-TATEUHLIM MaTepHasioM, Ouamerp Gauima-
Ka HaMeTKH OOJKeR cocTaBniaTh 40—60 mm. IIpM Dpomepe Ha yvacTKax OHa,
CIOXEHHBIX WICBPHTOBLIM M WJIMCTHIM MaTepUaIOM, OHaMeTp GailiMaka AOJXeH
cocTasnaTh 100-120 mm. Onpenenedde MecTa Ha raince NPOU3BOIHTCH B MOMEHT
U3MepeHUS TITyOuH.

TlpomMep pyuHBIM JIOTOM BBINOJNHSIETCA C IpeGHBIX LLTIONOK WM LUINOK
¢ MOTOPOM MOUHOCTRIO AU 8 * 735,499 (8 n.c.) npu BBICOTE BOAHBI oo 0,25 M.
Jnsi noBBIIIGHMA TOYHOCTH NpoMepa NPUMEHAITCA CTaHOApTHbie 50-MeTpoBbie
gosru C IpOBOJIOYHBIM (UuamMerp 1,5 MM) JOTMMHeM, MapKUpOBAaHHBIM yepes

S M.

JIoOTNHHE KOMMApMpYeIcs Ileped HauaioM H B KOHIE paboT eXelHeBHO,

cmecTuBLIMecsT Gomee yem Ha 0,05 ™M Mapxu MCIPaBIAKT U BBOOAT COOTBEICT-
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BYIOL{e MONPAaBKU B PE3YNBTATEI NPOMepoB. IaHHELIE [IPOBEPKH BHOCATCA B Tab-
AMUY XypHana [poMepa ¥ HCMONL3YOTCH 1A MOCTPOEHUA TAPUPOBOUYHEIX Tpadu-
KOB. Hamepenne rnyOHHBI BRINOMHACICA NOCIHEe KaK MHHMMYM [ABYKpaTHOR
(dukcanuy kacaHus NATKOMA 1OTA IHA ¥ OB TATHBAYMS CTaGHHBI TOTIIMHA,

ITpoMep MexXaHHYECKMM JIOTOM OCYIUECTBNAETCA C KATEPOB MM LLIIO-
NMOK IIpH BojiHe BbicoToil He Gonee 0,5 m. Kommnexkr mpuGopa BKIIOYZET JIOT
C TPOCOM, YITIOMEPHYIO BWIKY, CYETUHK IUIL ompelencHHsA IIIMHLI BHITPaBJieH-
Horo Tpoca u Jnebenaky. lllupoko McHoOnB3yTCA THIpOMeTpUuYeckHue Jebenxu
N-23, I1H-24.

CueTuk nebGenKH TapypyeTcs eXXeOHEeBHO Nepel HAYaIoM K B KOHile paGoThl.
TapupoBKa BBIMOJIHACTCA CpaBHEHUEM erc MokasaTenelf ¢ IIHHOHN Tpoca, H3me-
peHHo#it 20-MeTpoBO#t MepHOH JIEHTOM HIIM KOMIIapUPOBAHHOH META/UIMYECKOH py-
nerxo#i. B mpouecce npomepa Npy KaXXOOM NombeMe Tpy3a HEOOGXOOMMO CHETUMK
neGenky YCTaHABNMBATh Ha HYfib.

IIpH BLINIONIHEHUH NMPOMEPOB YTIOMEpHAd BHIIK2 YCTaHABIIMBAeTCA TOPH3OH-
TanbHo. OTKJIOHEHMA TPOCa OT BePTHKANM PUKCHPYIOTCA NMPU HM3MEHEHHM yria
Gosiee yemM Ha enMHMIY UEHLI Ne/IeHUA BUIKH, HO He pexe 4eM yepe3 5 U3MepeH-
HBIX IJyOHH,

I'pys, vaume Bcero pnriGoBnOoHok dopmsbl, BecoM 5—-30 KI nonBeilMBaercs
Ha Tpoce C HalIOHOM Ha xBocT. IIpu BXonme rpy3a B Boly nepen Hauanom paboT
M3MepAeTCA HAYATBHbIA Yol OTKJIOHEHHS TpOCa OT BepTHKanu — a, KOTOpbIit
IpH NpOBEdcHMH Mpomepa He HoJDKeH Mpepbillath 40°. OmpeneneHue MecTa Ha
rajice MpOU3BOOMTCA B MOMeHT CHATHS OTCYETOB C YTTIOMepHOH BHIIKH K U3Mepe-
HUSA IJTMHB! BHITPABIIEHHOT'O TPOCA.

Ilpu pacueTe M oNpeneneHUH MecTa H3MepeHHO# IMyGHHE! MONMpaBKa Mexa-
HHYECKOT'0 JIOTA CJaraeTcs U3 MOCTOSHHON NMONpaBKH 3a TOPH3OHTANBHOE OTCTa-
BaHMe TPY3a ¥ IIONpaBKH 32 OTIJIOHEHHEe Tpoca oT BepTHKanH. [lompaska 3a ropu-
30HTaNIEHOE OTCTaBaHue rpy3a onpenelsgerca Kak:

D= Zigd/2r d, (81)
roe & — riny6uHa no cyeTuHky,M; O — Yron oTKJIOHEHMs TPOCa OT BEPTHKA-
M TIpH U3MepeHUH rnybunbl; o — pacCTOAHHME OT YIIOMEpPHOH BUIIKHM KO OT-

BogHoro Gnoxa meGeaxu, M.

[TonpaBKa 3a OTKJIOHEeHHE TPOCA OT BEPTUKAIHU OMpelenaeIcs B 3aBUCAMOC-
TH OT BenmwuuH o ¥ 2 1o 1abn. 3 B HacTraBieHUH THIPOMETEOpPOIOrHYec-
KHM CTaHIUMAM W nocram: BB 7, 4. 1. — JL.: T'nopomereonsnar, 1973. — 476 c.

JXONOTHBI# MpOMep OCYHIECTBIISIETCSA € M3BICKATENILCKUX CYIOB, KarepoB H
HUTIONIOK TOI JIOMOYHBIMH MOTOpaMM npu GopToBoit kauke mo 10°, xumepolt —
0o 1,5°. PexoMeHyeMble OTeUeCTBCHHBIE THMBI IPOMEPHBIX 3X0N0ToB — I19J1-2,
I12J1-3; BO3MOXHO NpHMeHeHHe 3XoNMoToB THNa “Kyb6aus”, UPJJI, a mna peko-
THOCUMPOBOYHBIX CbeMOK — “$I3b”. PekomeHOyembili MHOCTpaHHBIE 3XOnoT —
m S =26 dpupmsl KensBuH-Xba3 (BenaxoGpuTaHus) .

HpoMep 3x0n0TaMM MNpPOM3BOINUTICA B WHTepBaiie IMyOHH, onpenenseMoM
TEXHHYECKUMH HaHHbIMU Npubopa. Pexum paboTbl 5x0110Ta BHIGHpaeTca NCXOOA
“3 HeoOXONMMOCTH MCIONIB30BaHUA HanGoJiee KpyNHOMACIHTAOHBIX HHAlla30HOB
3amcy rny6uH. [lepewioyenre Ha MenkomaciuTaGHble 0630pHBIE IUAaNa30HBL
HeoOXOOUMO M JONYCKAETCS B CIENYIOIMX CyYasax:

4) B YCMOBHSAX pe3KHX KojeGaHM{ rmyOuH, pH KOTOPBIX KpyMHoMAacura6-
Hasl HenpepbiBHasA 3aIMCh He MoXeT GbiTh 00ecreyeHa;

6) npu NpoH3BOACTBE KOHTPONBHON 3aMHCH,IpU BKITIOYCHUH H BBIKITIOYCHUH
3XON0Ta, HepeKioYenny ¢Gaspl U 1.0

Ipu BLINONHEHHM NpOMepa ONEPaTUBHBIE OTMETKHM HAHOCHATCSI Ha IXOIrpaM-
My B MOMEHT OfIpedeieHUs MecTa; IPpH pe3KOM U3MeHeHHH TTyGHH; U3MeHeHHH
peXuMa OBHKEHUA CynHa.

OcHoBHble TPeOOBaHUs, NPENbABIIIEMbIE K 3XOTpaMMe, — YETKOCTh U Hellpe-
PRIBHOCTb 3aIMCH HYNeBOH JIMHUM M AMHUYU NOBEpXHOCTH OHa. [lpHYMHBI Hapyilie-
HHMS 3THX TpeOoBaHMM HOJDKHBI GLITH BBIACHEHBI 10 RelN(POBKH 3XOTPaMMEI U
B HeOGXOMUMBIX CIVYaIX COMHUTENbHbIE YYaCTKH ClIeNyeT IPOBEPUTh NOBTOPHLIM
IIPOMEPOM.
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OcCHOBHBIE TIpHYMHBL IIOJIYYEHUA IPEpHIBUCTON 3amMcH U MHOFOKpaTHbIX
OTpaXeHHH Ha 9XorpaMme Cliefyolme:

2) HeHCNPaBHOCTH M NOMeXH 3J1eKTPOMEXaHHYECKOT0 XapaKTepa, @ HMeHHO:
3arpA3HeHHe W OKHUCIIeHHe KOHTAKTOB, H3MeHeHie CKOPOCTH 060OpOTOB ITEKTPO-
MOTOpa 3X0N0Ta, U3MEHeHHe YCUM el H A}

6) ruIoponorKuecKHe SIBJIEHHA: BOITHEHHeE ¥ TeMIlepaTypHble HEOBHOPOAHOCTH
B TOJILLte BOMHON MacChi;

B) rHOpoGuONOTHYeCKUEe SABJIEHUA: CKOIUIeHMe INAHKTOHA, pbi6, Bogopocneh
HT.IL;

T) oTpaxKeHHA OT CIOXHBIX ¢Gopm penbeda NHa B Npedeniax KOHyca H3Jyuc
HUS 3BYKa.

TpuunHbI HCKaXKEHUA 3anpucelt Ha SXorpaMMe, YKasaHHble B II. “'a”, YCTpa-
HAIOTCA  perynupoBaHHeM 3XOJNl0Ta B IOpsAKe, NpelyCMOTPEHHOM Mpunarae-
Mo# K HeMy UHCTpYKIMel Mo SKCIUTyaTauuy.

T'nyOunel, ¥3MepeHHbIC 3X0NOTOM, MOJIeXaT HCHpaBIeHHI0 CyMMapHO# 1o-
npaBxoit 4% 3 , onpelenseMoll B npolecce fipomepa ISl BCeT'o UAIA30HA H3Me-

PEHHBIX Ty6uH: O02y= A2, +AZy+ A 2o

TTompaska AZ, ONpENENsAeTCA TAPUPOBAHHEM BO BCEM IMaNa3’oHe U3Mepsie-
MBIX TNy6GuH, Ho He 6onee 60 M. TapupoBaHue IPOUIBOOUTCA NOCTE PETYITHPOB KK
yucna oGOpOTOB 3INMEKTPOBHUrareNid MHOTPYXNeHNEM B KOHYCe M3NYyUYeHHSA 3BYKa
OTpaKAaTeNdA; OTpaXKarenb MOTPYXaeTCs Ha MepHOM JMHe. PacxoxmeHue nokasa-
HUU 3X050Ta U MEPHOTO JIMHA HEe OOJIKHO MpEeBBILIATE TOUHOCTH OTCUYMTBIBAHHUA
TIIyOMH B COOTBETCTBYIOLUEM [IMaNa3oHe.

Nonpaska AZ, BBOOUTCSH MpPY OTKIIOHEHHH CKOPOCTH BPAlliCHUS 3MEKTpo-
JBUTATES IXONOTA [IpH IIpoMepe OT TaKOBOM [pH TapHUpOBKeE.

HonpaBxo#t AZo yunThIBaeTCA 3arnybiieHne BUGPATOPOB 3X0JI0TA Ha XOLY
CyOHa Mo CpaBHEHHMIO C TAKOBEIM Ha CTOSAHKe NpU TapupoBKe. OHa onpenenserca
no Kajie, HAHOCUMO# Yy BaTepIMHUHU B palfoHe paclioloxeHus BHGpaTopos.

Pe3ynsTarsl MpOMEPOB, NOJyYeHHbIe NMIOOBIM CHOCOGOM, MOIIeXaT TaKKe
HICTIPABIIEHHIO NOMPaBKOMK ypoBHA A X 5 , KOTOpas ONpenensercs Kak pas-
HOCTb OTMETOK TeopetHueckoro Hyns raybux (THI') 4 ucruHHOro Ha MOMEHT
npoMepa, .3a THI' HaBogOXpaHWIMILAX TpUHMMAaeTcsl aGColIoTHasi 0TMETKa HOp-
MaLHOTO MNOMIOpHOTO YpoBHsi. MCTHHHBIN ypoBeHb Ha MOMEHT BBLITIOJIHEHUS
MpoMepHbIX paboT MOXeT GbITh ollpenesied crnedyollMm obpazom:

a) u3MepeH B paifoHe NIpoMepa Ha BpeMEHHOM YPOBEHHOM NOCTY;

6) IpHHAT paBHBIM ypoBHIO Ha mocrosAnHoMm nocry TKC CCCP B 30He ero
penpe3eHTaTHBHOCTH.

BriGopka rnyOuH Ol HaHCCEHUs Ha IDIaHLIEeT C 3XOTpaMM BBINOJIHAETCA MO
JJIEMEHTaM pem,ed)a IHa U ONepaTHBHBIM OTMETKaM OMNpeneeHuss MecTa Ha ran-
ce, HO He pexxe 4eM 3T0 yKa3aHo B I. 9.1. CHATHe BHIGPaHHBIX M HUCIpaBIIEHHbIX
rmy6MH ¢ 5XOrpamMMbl TIPOM3BOOUTCA CHEUMANLHBIM NPUGOPOM MM TIATETKOH,
TO3BOAOIIECH MEeXaHHYECKH YYUTHIBATD MONPAB KU FyOGUH.

9.3. Cnoco6oM BBICOKOTOYHOTO ONpeNeNeHHA MeCTONONOXEeHHA InyGuH
ABJIAETCA OpOMep CO JbIa.

IlpomepHble paboThEI BHINONHAIOTCA PYYHBIM JOTOM HIIH 3XOJIOTOM OTHEAb-
HBIMU TaJicaMd M PaBHOMEPHBIM INOKpPLITHEM TOYKAMM 3afjaHHOM miomamu. Bo
BCEX ClyyasAx MPOCKTHPYIOTCH KOHTPONBHLIE FAJIChI.

Tpy miaHMpoBaHUM PABHOMEPHOTO NMOKPHITHA PalioHa H3BLICKAHHHA ToOYKaMy
npomMepa pa3buBKa IPOHIBOIMTCA OT ABYX B3aHMHO NEPIEHINKYIAPHBIX MAaTHCTpa-
Jefl, CNyXauwmx WA NOCTPOEHUA CeTH OCHOBHBIX- KBaOpaToB (MpSIMOYTOJBHH-
KOB), B Npeleax KOTOPbIX pa30uBaeTcA ceTh 00JIee MEeNIKUX KBaZpaToB; Ha CTO-
POHAX IOCNEOHHX CTPOMTCA cucTema rajncos. IIpoBelmBaHMe CTOPOH KBaIparToB
H FaliCOB OCYWIECTBIIACTCA TeoHonuroM. IInuHa cTopoHbl KBampaTa (MMHUMAanb-
HOI'0) pernamMeHTHPYETCa Macuitabom NpomepHOro MmiaHuIeTa U B obHIeM cAydae
OOJDKHa YOOBNETBOPATR TpebGoBanuam n. 9.1. Cxema pa3bGuBku HAHOCHTCA Ha
pabouuit maHwleT NpoMepa.

B xone npomepa Bemercd eXeIHEBHbI KOHTPONL HEMOABMXXHOCTH JIeds-
Horo mons. C 3ToH HENbId Ha MOPUCTON CTOpPOHE OCHOBHOIO KBanpara yCTaHaBJjIH-
Baerca Bexa, MONOXKEHHE KOTOpoH CHCTeMaTHYeCKH oNpefe/Aercs OTHOCHTENILHO
[IPOH3BOJILHO BBIGPAHHON TOYKH OBYMS TEOHOIIMTAMH.
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[Ipu cmemenud Bexu Ha 0,2 MM B MaciuTabe IUlaHIleTa MOIOXKEHU e MarHCTpa-
Je#t onpenenaercs 3aHoBO.

IIpoMep co npOa NOTOM NPOM3BOAUTCA Yepe3 JIYHKH, NORTOTOBIIEHHEIE Malll-
Heil,. pyuHbIM GypoM HIM MoTOGYpOM; ONTUMAaNbHLIA pacTBop Nepa 6ypos 150°,

IlpoMep yepe3 el 3XOJMOTOM HNPOM3BOOMICA NpUGOpamMM, HMeEOILHMHU
BU6paTOPbl M3 KepaMHYeCKOTO THTaHa GapHst C 4acTOTOH M3nyueHHUs 22—
400 xI'u. Hpomep BbINORHAETCA Ha NbRY, MMELIEM ODHOPOIHYI0 KpPHCTAIUIH-
YECKYI CTPYKTYpY, Ha TIyGuHax He MeHee 2 M IIpH OTCYTCTBMH BHYTpPHUBOL-
HOTO OJHOPOAHOTO Jsbaa. JIIs NpUHATUA pellleHusi 0 BO3MOXHOCTH TaKOro Mpo-
Mepa MpedBapUTeNsHO HCCNeNyeTCcs CTPYKTYpa JbIa B HECKONBKHX XapakTep-
HbIX TOYKAX y4yacTKa.

AKYCTHYECKHYM KOHTAKT MEXIY BHOpPATOpaMH M JIBOOM OocCTHraerca obpa-
30BaHNeM BOIIHON IUIEHKH Mox BuGpaTopoMm, uro MoxeT OBITE RoCTUTHYTO
noATadBaHKeM bIla HarpeBaTeNbHOM anfapaTypoit und  mognusom 0,2—0,25 n Bo-
Iipl of BUGpaTophl.

OB6paboTka 11 HHTEepNpeTanya pe3yibTATOR
NpOMeEpHBIX paboT

9.4. HaHeceHwe TNpOMepHBLIX TOYEK HAa IUIAHHIET OCYMIeCTBIAErcid cledylo-
MMM METOOaMM:

a) N0 KOOPOMHATaM TOMEeK — NpH OMIpederleHMH MecTa NpAMolt 3aceukoft;

6) no mpenBapHTeNnbHO HaHeceHHO#t Ha paboumit maHuIeT ceTke nmydyed (ou-
PEKUMOHHBIX YIJIOB) M OYr BMEIIAOUMX OKPYXKHOCTel HenocpeqcTBEeHHO BO.
BpeMA MpoMepa ¢ KOPPEKTHPOBKON Ha OTYeTHOM HiaHlleTe — MpY ONpegene-
HWY MeCTa KOMOHHIPOBaHHOH 3aceuKoit;

B) mporpakropoM [IPM — npu ompeneneHuH MecTa oOpaTHO#i 3aceuioif;

F) MO CeTKaM H30MHHUN — NpH onpedeneHuy Mecta Ga3oBBIMH M HMAYIBC-
ueiMu PHC. '

KoHTponk TOYHOCTH MpowIadKH onpeleieHH! MecTa NMPOU3BODMTCA NPOK-
nagKo# BTOPMYHO KaXZOIO LECATOTO onpenefieHusi. PacxoxuieHHsa B IUTaHOBOM
NOJTOEHHH TOYEK MpY KOHTPONE He HOJKHBI NMpeBbiaTh 2,0 MM,

Mecta rny6uH, onpeneneHHbIX JIOTOM MM HaMeTKOHA, pa3HOCATCA COITIaCHO
MPOKJIIAAKE, BHIMONHEHHOH Ha OTYCTHOM IUTaHIIeTe.

Mecta rmyGuH, 3adHKCHPOBAHHBIX 3XOJIOTHBIM HPOMEPOM, OTHICKMBAOTCH
Ha 3XorpamMme HO pacueTy Mexady OIMepaTHBHbLIMH OTMETKaMH, COOTBETCTBYIO-
IMMY MOMEHTY onpeneneHuss mecta. IlepeHoc IiyOuH C 3XOrpamMm Ha OTYETHBIE
TUTAHIUETHI BBINOJIHACTCA HHTepﬂOJ!ﬂLlHOHHOﬂ NaATETKOH.

[lepeHoc rny6GuH ¢ YaCTHBIX IUTAHIIETOB CryLUeHUA O6iLeH CHCTEMBI TOKpHI-
THS, BHIMIOJIHAEMOTO B COOTBETCTBMH C M. 9.1, Mpou3BoauTcA NaHtTorpadom wim
NPONOPLUMOHANBHLIM LHUPKYJIEM.

9.5. U306ars! Ha IUTaHLIeTaX HAHOCATCA C MOCTOAHHON BBICOTOHN ceyeHus Me-
TOOOM INHMHe#HOH WHTepnonauymu Mexny rnySuxamu. [Ipu npoBepjeHnmH u3obat
He0GXOAMMO YUMTHIBATh 0COGEHHOCTU I'eHe3uca penbeda NaHHOTO palioHa.

9.6. MopdomeTpHueckas HHTEPIIPETALMUA PEe3IYNETATOB OOHOKPATHOTO NpoMe-
P2 BKJIIOYAeT pacueT U YCT2HOBJIEHHE: HaIpaBJIeHUsI ¥ BEeNUUMHBI YKIIOHOB IH2Z C
HEKOTOpOH 3aJaHHOI NMepUOOUYHOCTBIO; TpaHull, aGCOJIIOTHBIX H OTHOCHTENbHBIX
npeBbliieHEt dopm penneda moboro renesuca.

MopdomerpHuecKas WHTepNpeTaunss pe3yNnbTaToB MOBTOPHOTO Mpomepa
TMPOBOIUTCA C LLENBIO MCCIENOBaHUA XapaKTepa, TeHOeHUMH H obbema nedopma-
uuit penpeda. Ilpu 5ToM 0GpaboTKa pe3ynsTaToB MOXeT GbITH BHINOJIHEHA Cie-
OYIOLMMH METONamMu:

a) copMenleHnem Ga1uMeTpHUYEeCKHX KapT (IUIaHILEeTOB Mpomepa) ;

6) MeronoM GaTHrpaduueCKUX KPUBBIX;

B) COBMeIlleHHeM NMOMNepeYHHKOB;

T) METOOOM MpHU3M,

Meron coBMelIEHMS IUIaHlUIeTOBR NpoMepa NpUMeHsAeTcd [UIA aHanu3a
NMpOCTPaHCTBEHHLIX Hedopmauuit penbeda mHa. Cymmocts METOHA 3aKIIOYAaETCH
B COBMeUIEHHH IUTaHIIETOB paiioHa, OTrPaHHYEHHOro 3a[aHHLIMHU B IPSIMOYTOJIb-
HOH cMcTeMe KOOpIOMHATaMH, B INpedesiax KOTOPOro ¢ HEKOTOPBIM HHTEPBATIOM
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BpeMeHH Gbll BBINOJIHEH MOBTOPHLIM mpoMep. ITUM HOCTUraeTcs BO3MOXHOCTB
pacyeTa o6LUero WIH JIOK&IBHOTO pacluMpeHus (COKpallleHMs) NNOoianu Duamna-
30Ha IITyOKH, COOTBETCTBYIOLIEro BhIGpaHHOMY MpH MPOBEICHUH H300aT CEUeHUIO
penseda.

Memn. COBMCIICHHBIX IOMNCPCHYHHKOB MNpHMEHACTCA IUIA KOJMUECTBEHHOIO
aHanmu3a nedopmaiuit penbeda nHa. CyIIHOCT, METONA 3aKITIOYAaETCA B molcyeTe
miowaned pasMelBa U AKKYMYJSUMH N0 pe3ynsTaTaM COBMeLleHHA npodunei
MOCHEnoBaTEAbHbIX CheMOK penbeda. O6beM Iedopmaiui BBUMCITAETCE KaK
MpOU3BeieHHE IOJIYCyMMEBI [UIOLIAOel pasMbiBa U aKKYMYNALMH Ha CMEXHBIX
apodmwnax (o BceMy Npoduno WIH ero oTpe3Ky) Ha pacCTosiHMe MeXRy HHUMH.

IIpu nocrpoennu 6aTurpaduyecKux KPUBLIX UCXODHBIM apI'yMEHTOM CIIYXKHUT
pacnpenesieHue riyGuH Ha QUKCUPOBAHHOM B NMPOCTPAHCTBE YUaCTKe NOOBOINHOTO
6eperoBoro CKJIOHa MM JIOXKAa BOMOX paBHITHLIA. [IoCTpoeHHe KPHBLIX IPOH3BOOMT-
¢ N0 pe3YNLTATAM CepuM TIPOMEPHBIX paboT. B Hauane Ha nnaHuleTe MCXOMHOTO
npomMepa BEMMCISIOTCA IDIONIADM Mexny u3o6aTamu, npoBefeHHbIMM 4Yepe3
IOCTOSIHHOE CedueHHe. 3aTeM aHaJJOTMYHO ONpefdeNdiorca IUIOIany Ha IUIaHLIeTe
fnocaenyolero npomepa. ViMed B BMOY BO3MOXHBIe HdedopMaHu¥ KOHTYPHBIX
naHAl (ypes3a, HCXoqHOH H306aThI), NOHCYET MIOILAZEH APOH3BOMUICK OT IIPOH3-
BONBHON NMHMM, UMeloLlell Heu3MeHHoe MOJIoXKeHue B CHCTeMe MpPSAMOYToJbHBIX
KOOpPOMHAT [UaHLIeTa NpoMepa, WIK B IpolieHTax OT obLuelt IUiolanu mepBoOro
npomepa. IIpoueHTHl Iowateit B OMana3zoHax IMyGMH, COOTBETCTBYIOMMX cede-’
HMI0 penbeda, mepeBonsArca B aGcomoTHBIC 3HaueHMA rowlanek. [ocnenyue Ha-
HocATCA Ha rpaduk HapacTaouyM uTorom. Ock OpAMHAT rpaduKa — NHaNa3oHb!
TIyOMH, a2 och abcuuce — aGconoTHLIe 3HaYeHus TuToianed.

BLIMONHEHHOE TakUM IyTeM Tpaduyeckoe HHTErpUpPOBaHHE IO3BOJAET
ONpeNendTs abCOMIOTHRIe 3HAaYeHUsA OOBEeMHBIX XapaKTepHCTHMK Hedopmauni
penbeda Mpu NPOU3BOIBHOM MPOJTOKEHUH TPOMEPHBIX rajicoB.

Meron npH3M ABIAETCA METOIOM KOJMUYECTBEHHOMH OLEHKH TIPOCTPAHCTBEH-
HO-BpeMEeHHBIX Nedopmaunit penbeda NoABOSHOro 6eperoBoro CKIICHA U CKJIOHOB
H30/IHPOBAHHEIX (YEOMHEHHSIX) MOJIOKUTENBHBIX U OTPULATENBHBIX dopM penbe-
¢a noxa BOOOXpaHWNHIIA M BKIIOYaeT B 60 OCHOBHBIE IIeMEHTHl BbILIE pac-
CMOTPEHHBIX MeTOHOB 6e3 yCIOXKHEHUS CXeM pacueTa.

CyILHOCTB 3TOTO MeTONa 3aKITIOYaeTCsA B pacwieHeHHH NomBoiHoro Gepero-
BOTO CKJIOHA (CKJIOHA yemuHeHHoHM dopmbel penbeda J10kKa) paBHOYHATESHHLIMHI
CeKyUMMH [UTOCKOCTAMM Ha cepuio mpu3m (puc. 10). O6bem cermeHTa BOOHOTO
celMeHUS CKJIOHA oMpelersieTcs N0 YpaBHEHHIO:

m-7 m-~7 m~y m-{ m-f
g=LS[1h(Z Hy= & H )+ S H P+ 2 Ho  J*r 3 HLS2+

82)
m-1 m-/ (
+ (5 Wt 3 My )125/2,
roe L ,5 — mIHHA CTOPOH NPAMOYTIOJIBRUKOB, M; Asn — FIYGUHBL 1i0 MAHAAM 1 —
= m ,m; L, -~ cpemmee pacCTORHMe 10 ypes3a, M; £, — cpedHee paccTOAHME
[0 pacyeTHOH IIIyOHHBI, M; /72 — KOJIHYECTBO TOYEK HA JITHUH.

O6reM medopmauuit penbecdba 32 nepuon MeXOY CHEMKAMH HaXOOUM [0
YpaBHEHHIO

a"Zf'QZ- (83)

Cumcrienne ryGHH NpHM HECOOTBCTCTBMU MPOCTPAHCTBEHHOIO MNOJIOXEHHS
npodminedt Bellercs MO HapayuleNbHbIM paspe3aM, 3aaBacMbiM C JI0OBIM Iua-
rom A . IIpi 3TOM OpHEHTHPOBAHUE NOMEP CHHHKOB BBINOIHAETCA OTHOCHTE b=
HO KOOPHUHATHON CeTKH NpoMepHOro miaaHulera. QUEBHIHO, YTO BO3IMOXHOCTE
OPOH3BOIRHOIO M3MeHeHUS IUara NpU pacwieHeHHH BODHOTO CeUeHHS CKIIOHA Ha
CepHi0 NPH3M MO3BOJIAET IPapuUECKM U AHATMTHYECKH NPEACTaBUTDL CTPY KTYpY
nedopmauuit gHa (6amaHC HaHOCOB), JIOKANIHM30BATh €€ NPOCTPAHCTBeHHbIe U3Me-
Henus. Ilpu Gonpuwiom 0GBeMe BLIMONHEHHBIX paoT AITOPUTM MPHHIHITHATLHOM
CXeME! pacueTa MpOCTPAHCTBEHHOM CTPYKTYphl Oa1aHca HAHOCOR JICTKO peaJiu3yer-
cs Ha 3BM mo6oro Tuna.
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ruc. 10. Cxema pacwieHenusa mnogsonHoro Gepe-
roBOrO CKJIOHA Ha CEPHIO MPU3M

10. U3BICKAHUA ANA OUEHKY # NPOTHO3A JHHAMWKH BEPErOB
OO0mue 3amauM ¥ OYTH UX PElIeHUA

10.1. Ha Geperax u B npuGpexxHO# 30He BOONOXPAHHIUIL Pa3BHBAIOTCA pa3sHo-
obpasHbie, CBA3aHHLIe MexOy coGoil Mpouwecchl, KOTOPbIe BRI3LIBAIOT H3IMEHEHHE
cBOMCTB cnaraloumx Oepera Mopoll, paspyllicHue, NiepeMellieHHe U OTIOXeHue
MaTepHana 3TUX HOpoN KaK B MONEPeYyHOoM, TAK U B NPOLOJIBHOM HaNpaBieHusx
B HaJBOJHOH M NonBoOHOH yacTsix GeperoBoro ckinoHa. K 3tum mpoueccam oT-
HOCATCA BOJIHOBas, JlefoBass U Tepmuuyeckass aGpasus, pycnoBasg M CKIIOHOBas
3po3us, NednAuua, GuUsMyecKoe BbIBETpUBAHWNE, MPABHTAHOHHDIE NBIDKEHUA HO-
PO M HeKOTOpble OIpyrHe NMPOLecCh.

10.2. Tlpu npoexTpoBaHuyu GeperoyKpeiieHuil ¥ cOOpy>KeHui HHOTO Ha3Ha-
yeHus Ha Oeperax, NMpuOpexHOH TCPPHTOPUM WK AKBATOPHM BO3HUKaeT Heob-
XOOMMOCTh B OUEHKE M MPOrHO3e pa3BUTHA 3THX Oeperodopmupyiommx npo-
11eCCOB.

IlpensapuTenbHbIf aHaIU3 UMEIOLIMXCA MaTepHaroB B COBOKYIHOCTH C pe-
KOTHOCUMPOBOUHBIM oGcieoBaHueM, Kak MpaBMilo, Mo3BojiAeT ¢ Gonbllo# yBe-
PEHHOCTBHIO YCTaHOBUTh, KakHe U3 GepecrodopMupyoiMx NpoueccoB NeHCTBYIOT
Ha HaHHOM KOHKpEeTHOM yYacTKe, KaKie M3 HUX SIBIAIOTCA BeAylwmMmu B popmu-
poBaHui GeperoB ¥ MOTYT NPENCTaBAAThL ONMACHOCTh INA Geperos M CYIISCTBYIO-
HIMX COOPYKEHHH MITH OCNOXHATH CTPOUTENBCTBO M KCIUIYaTaUUIo NPOEeKTHpYe-
MOTI'0 COOpPYKeHus.

Cnenywomas 3aa4a 32KJ1I04aeTcs] B OLieHKe CTeNeHH 3Toi OMacHOCTH U Heob-
XOOMMOCTH NMPUHATHS CHCUMATBHBIX Mep 1O ociablleHio WK MOJIHOMY UCKIIIoue-
HUIO PasBUTUSA TOTO WJIM HHOrO GeperodopMUpyIOWIEro npoitecca.

Peluenue 31oit 3anaun B GonbluMHCTBE CriyyaeB TpeGyeT MpOBEREHUA MOJIEBBIX
u3bpicKanuit, Takue U3BICKAHWA HOJDKHLI GHITH HalpaBiieHbl Ha MOJIyYeHUE CBee-
HMH, XapaKTepu3YIOUMX KaK pe3ybTarbl OEATEBHOCTH U3Y4YaeMbIX NpPOLECCOB,
TaK # 06CTaHOBKY, B KOTOpOI OHU TIPOMCXOLAT. JTO NAET BO3MOXXHOCTh OLIEHUTH
coBpeMeHHOe cocTosHue Gepera, XapakTep, a B OTACNBHBIX Clyyasdx H TeMIIb] pas-
BUTHA GeperogopmMupyoOLyx IpoLEccoB, NONYUMTh HCXONHbIE HaHHbie A1 Npor-
HO3a OelCTBUA 3TUX MPOUECCOB ¥ IJIA NPOEKTHUPOBaHUA B ciyvyasix Heo6xomumoc-
TH 3aLUMTHBIX MEpONpasTHH.

HenecooGpa3sHo erie 0o NMpoBefdeHusi MOJNEBBIX H3bICKAHUH OCyLIeCTBNATH
OPHMEHTHPOBOUHEIA NPOTHO3 Hedopmainu Gepera, 4To cocoGCTBYeT Gonee uene-
HalpaB/eHHOMY BBINOJIHEHHIO W3bICKATeNIbCKUX paboT. B mpolecce u3bICKaHuH
mOJKeH OBITH NOMyueH MOJNHBIN Habop maHHBIX, HEOGXOOMMBIX LI MOCIERYIOHe-
[0 yTOUHeHU s [IPOTHO3a B 3aBUCHMOCTH OT MPHHATON METOOMKH NPOrHO32.

77



MeTtonsl OlIeHKH M NMPOrHO3a AHHAMHKH 6eper03

10.3. B HacToslleec BpeMs UMEETCA yXKe 3HaUUTeNIbHOe KOJIMUEeCTBO MeTOLOB,
OTHOENILHBIX MPUEMOB U pacyeTHbIX GOpMYN, NMpPENJIOKEeHHBIX ONA OLECHKY U Tpel-
CKa3aHWs XOIa Pa3BUTHA OCHOBHLIX GeperoopMupylOUmMX npoueccoB. B maH-
HLIX PeKOMEHIOALHAX OCBEUAOTCA BO3MOXHOCTH OLEHKH Y HPOrHO3a NMIUB pas-
MbiBa GeperoB, TeCHO CBA3AHHOro ¢ THAPOMETEOPOJIOTHYECKHM PEeXUMOM BOHO-
XpaHUIIKIa.

10.4. BerpoBonHopas abpasus OeperoB (BBAB) Bo MHOrMX chayyasx
HTpaeT ONpeleNsolyI0 ponb B IMHaMHKe OeperoB, ocoGeHHO B NepBbie IOObI MOC-
7le HarmonHeHus BomoXpaHuaMiua. B pesynbrate BBAB nmpoucXoIuT NoiHoe paspy-
eHMe M yHoc matepuania GeperoobpyuleHuit 3a mnpelenbl IepBOHAYANBHOIO
MECTOHAXOXIeHNs, YTO NPUBOIUT K KOpeHHOMH NepecTpoltKe GeperoBbix CKICHOB,
K aKTUBH3aUHMH OPpYTHX paspyllaioumx Oepera npoLeccos.

ToyrocTs nporHo3a BBAB 3aBHCHT KaK OT KCNOB30BAHHOTC METOHA Npor-
HO33, TaK H OT MOJHOTHI c6opa UCXOOHBIX NAHHLIX. B YCIOBUAX CYILECTBYIOUMX
BOOOXPAHWIMILL ecTh GNaroNpHATHas BO3MOXHOCTb KOPPEKTHPOBKH BBOSHMEIX
B IIPOTHO3 HaHHBIX ¥ NOBLILUEHKA 33 cUEeT 3TOTO TOUHOCTH NMPOTHO3a.

lilupokoe npumeHeHUe Ha NpaKTHKeE MNOJYYMIIM MeTOOs! NPOTHO3a, pa3pado-
taHHbie E.I'.Kauyruweim u I'.C.3onorapeBsim. OHu paccuMTaHbl Ha HCIOJIB30Ba-
HHEe KaK B YCIIOBUSX NMPOEKTHUPYEMBIX, TAK U Tem OoJee CylecTBYIOIMX BOOO-
XpaHHIIMAIL,

10.5. Haubonee npocThiM NO BHITIONHEHHIO ABAAETCS METOL MPOrHO3a, Mpen-
noxeHHbll I'.C.3onorapersiMm. B ocHOBHOM 3a51aua 34eCh CBOOMTCA K MOCTPOCHUIO
IpOTrHO3HOTO Ipodunsa Gepera no 3agaHHLIM TeM MJIM MHBIM CIOCOGOM ero ame-
MEHTaM B 3aBHCHMOCTM OT CpOKa IpOTrHO3a, I'eoNIoTO-THTONIOTHYECKOro CTpoe-
HHs Gepera, MaKCHMaNbHOM BHICOTBI BOMH M TOPH30HTOB CpabOTKH YPOBHSA BOLBI
B BOZOXpaHuuule. McTOL OCHOBaH Ha MpeNCTaBJIeHUY O [IOCTENEHHOM 3aTyXaHHK
a6pa3uu, BLITIONAXKUBAHIM TIoNepeyHoro npodunsa npubpexxHol oTMenM.

TOYHOCTE MpOrHo3a MO 3TOMY METOAY B HauGONbLICH CTENEHH 3aBHCUT OT
yOaYHOTO BBIGOpa yKIOHAa MOBEPXHOCTH OTMeNH. B COBpeMeHHOM BuOe HaHHbIM
MeTon NpefosiaraeT 3aBUCHMOCTH YKIIOHOB OTMEIH TONBKO OT BpeMeHH H COCTa-
Ba IIOPOE], B KOTOpOii BbIpabaTriBaeTcst OTMellb. B meliCTBUTENBHOCTH Ha YKIIOHBI
OTMEJIH BJIMAIOT TaKXKe M OPYIe 3MEMEHTH MpUponHoll oGCTaHOBKU: pa3sMepnl,
APONOINKUTEIILHOCTD AelCTBUS M MOLUHOCTD BETPOBBIX BOJIH, YPOBEHHBIN peXUM
BoLoeMa, (opma U pasmepsi Gepera, KoHdurypauusa GeperoBoft JIMHUM, Pa3MEI-
BaeMOCTb NOpoL. B MeTofe comeparca M OpyTHe CYHieCTBEHHbIE HENOCTATKH,
YTO BeChMa Cy>kaeT OGIIaCThb ero NpuMeHeHH .

YKa3aHHBIA MeTol HaeT BO3MOXHOCTB IMPOTHO3MPOBATh Ha NIBa CpoKa: Ha
10 neT ¥ Ha Tak Ha3biBacMyI0 ’KOHEUHYIO cTaguio” (nocnenHuit Cpox He onpene-
JieH) . B npakTHKe M3bICKaHKl 3TOT MeTon, NMPHMEHAETCA M NpH NPOrHO3¢ Ha Apy-
rHe, He NpedycCMOTpeEHHble ABTOPOM CPOKH MyTeM KOPPEKTUPOBKM BEIMYHH YT-
JIOB HAaKIIOHa OTMeNH N0 (PaKTUYECKUM NAHHLIM BONOXPAHWIIHIIA, B3ATOM B Ka-
YecTBe aHaora.

INpumenenne merona I'.C.3onmoTapeBa ModKerT aTh HauMeHBUIYIO HmOTrpelil-
HOCTB (XOTA M He TapaHTHpyeT OT rpyObix oUMGOK) B YCIHOBHAX IyGOKOBOI-
HBIX 30H BOOOXPAHWIMII IIPY HE3HAYMTENLHOM KOJieOaHHH YPOBHA BOIBI, CHOXKe-
HUM GeperoB CBA3HBIMU M ellle Gonee MpOYHLIMHM NOPOMAAMH, claGo pa3BUTOM
MOTOKe HaHOCOB.

10.6. Meton, E.I'.KauyruHa Gonee 0GOCHOBaH M MO3BOJISIET BLINOJIHATE (IPOT-
Ho3 BBAD Ha nmio6o#t cpok ¢ MOMeHTa 3anonHeHus BoLoxpaHunuiua. OCHoBHag
dopMyna, NpeaHasHayeHHast NI pacueTa cpenHero oGbema pa3mbiBa Gepera,
YUUTBbiBaeT IaBHBIR TuaponuHamuueckuit ¢akTop BBAD — BeTpoBoe BOMHe-
HHe H BaXKHeHliMe YCIIOBHA — pa3MbIBa€EMOCTh NOPOM M BHICOTY Gepera. IlaHHas
dopmyna NpaBMABHO OTpaxkaeT OOILYI0 TeHOeHUMIO 3aryxauuss BBAB u Teoperu-
YeCKyi0 6eCKOHEYHOCTD 3TOrO0 Npolecca.

Tem He MeHee MerToll He CBOGOMEH OT NPOTHBOPEUUH M CONEPXKHT pAL JOMYy-
IEHM, cyxaloumx o65acTk ero npumeHenus. Meron E.I'.Kauyruna HauGonee
NpHeMIIeM LJIA NPOTHO32a BETPOBOJIHOBOH abpa3uu HEBBICOKUX Geperos, COXKeH-
HBIX PBIXNBIMH M CBA3HBIMH MOpOlAMH, NpH NpAMONMHeHHOH GeperoBoH uepTe
¥ GMU3KOI K TOPU3OHTANBHON MOBEPXHOCTH NMoGepeXxksA B HallpaBNieHUH B IiyGbh
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TepPUTOPUN B YCIOBHAX Ae3HAYMTCILHOIO KOMeOaHHsl YPOBHI BOOBI B BOLOXpa-
HWIHUE B Ge3neqHoe BpeMA,

10.7. Bnocnemsee Bpems pa3paGoTaH MeTOL MpoOriio3a seTpoBoHOBOMH abpa-
3uu Geperos, KoTopbilt Gornee MOJHO YYUTEIBAET PaKTOPhI ¥ yCIIOBHA, ONPeeNaio-
e pa3sBUTHE 3TOr0 mpolecca. B npwi. 3 npuBeneHo noapoGHOe ere OCBE elIeHUe.

JTOT METOA, TAKKe COOEPIKHT PAL YCIOBHBIX MOINYIIIEHH, UTO OTpaXKaeTes Ha
TOYHOCTH pacyeToB. TeM He MeHee B OTNHYUE OT OPYTHX METOHOB OH YUHTHIBAET
BIMAHHEe KoHuUIypauun Geperosoll JTHHHM U ee U3MeHeHue BO BpeMeHM. 3meCh
NPHHHMAOTCA BO BHHMaHHe KojebaHHA ypOBHS BOIb! B BoloeMe, BIIHAHHE HX Ha
3HEPTHIO BOJH ¥ aGpa3uoHHy10 3d(eKTUBHOCTE BONHeHKs. TIpyu npuMeHeHHy NaH-
HOTO MeToNa He BO3HMKAaeT TPYNHOCTEH yueTa ¢opMbl 4 BbiCOTEI Gepera, Tak Kak
370 YUMTHIBaeTcsa camMo co0oif NpH NMOCTPOEHUM IIPOTHO3HOrO NMpodwisa ¥ BCIencT-
BHE BBOIA B pacuer UIMPHHB! NpuOpexHol oTMeny. Pacuer MCXOOHBIX 3/1eMeHTOB
BOJIH NPOU3IBOAMTCA B COOTBETCTBHH ¢ pekomennauusimyu rnassl CHull no Harpyas-
KaM W BO3NEHCTBHAM Ha THOPOTEXHHYECKHE COOPYHEeHHS (BONHOBBIE, JIEOOBBIE U
OT CYIOB), a4 NpPH ABLIMACTCHUM BONHOYHEPTETUYECKHX XapaKTePUCTHK OLleHUBAECT-
¢ 3HEeprHA BCel FaMMB! BOJIH, BOSHHKAOLLEH Npu TOR MM HHON CKOpPOCTH U pas-
JUYHBIX HaMpaBIeHUsIX Be1pa. [IporHo3 MOXHO NPOH3BOOUTS KaK /IS HpOeKTHPYe-
MBIX TaK ¥ IJif CYIECTBYIOLMX BOLOXPaHHITHLIL.

PaccmaTpuBaeMeril MeTon NpUMeHHM B MIOGHIX 30HAX BOJOXPAHWIHIL C pa3-
JIMYHBIM YPOBEHHBIM PEXHMOM [j15f 6eperoB 060 BbICOTHI U GopMbI Npoduns,
a TaKke KOH(QHUIYpauud B IUIaHe MpPH CJIOXEHHM UX HECBA3HBIMH H CBA3HBIMU
AOpoIaMH.

10.8. Ilpu Hanuuuu 3a npedllecTBYloUMH nepuon (PaKTHYECKMX NAHHBIX O
pasmbiBe Gepera, mjisi KOTOPOFO COCTABJBSIETCA HPOTrHO3, MOXHO HCHONL30BaTh
MeTod IipAMoH axcrpanondauuu. Ho x mpumeHeHHio ero HeoGxoouMo NOIXOIUTH
¢ GOMBMIOH OCTOPOXKHOCTHIO BBUIY 3HAYMTENBHOIO Koniebanusd Mo romaM BeTpo-
BOJIHOBOI'O U YPOBEHHOTO PEXHMOB, B OCOOCHHOCTH Ha BONOXPaHMIIHINAX C MHO-
rofeTHUM peryinupoBaduem ctoka. CyuiecTBeHHbIM H3MEHEHHEM MOTYT HOLBep-
rarscsd ¥ Opyrue pnausioume Ha BBAB ycnosus. Tak, npu oTcTymaHuu Gepera
HPOUCXOLUT OGBIUHO H3MEHEHHe er'0o BHICOTBI, BO3MOJXKHA IIPH 3TOM TaKXe pe3Kas
CMeEHa nopol.

10.9. IporHo3Heie pacueTbl HHTEHCHBHOCTH pyciioBolf GokoBOH 3po3HH Mo-
ryT ObITE NpOU3BeneHbl COrNacHo PekoMeHIauuaM Nno y4Yery ecTecTBeHHBIX LMK-
aMeckux nedopmauuit pycen gammm{mx PeK Npy CTPOHTENBHOM MPOEKTUPOBa-
wun (JL.: Tugpomereousnar, 1969). B sto#t paGoTe B 3aBHCHMOCTH OT THIIA pycC-
NOBOTO IpOLECCa PeNsIaralnTca Te WK HHble cnoco6bl NporH€osa pasMeiBa Gepe-
roB. KonuuecTBeHHBIE H3MEPUTENH PYCIOBONO INpOUEcca ONpedensioTes mno
HATYPHLIM DAHHBIM (B OCHOBHOM, I10 COBMEIIEHHbIM IJ1aHaM pycCria 3a np eninect-
BYIOLIMI [IEPUOL) , 110 aHATIOTaM WJIH pacueTHBIM IyTeM. JTH N3MepUTEIH OTHOCAT-
¢ K OOHOMY MOPQONIOrHiecKOMY 3IeMeHTy MITH SIBJIAIOTCH OCPEIHEHHBIMH IS
TPYIbi OGHOPOOHLIX 3J1eMEHTOB.

YrnomMaHyTas Meronuka HaunGojiee NpUrofHa LI pacuyeroB B CaMbIX BepX-
HUX pallOHaX BCPXOBBEB BOHNOXPAHWIMIL, THe CTOKOBBHIE TeUeHHS OKa3biBAKT
onpenensollee BIUAHNe Ha Gepera.

10.10. Ina oueHKH BIMAHUA CTOKOBBIX TeueHult Ha BBAD B ycnoBusax noa-
[epTOTO HUXHero 6beda ruapoy3Nna, ABNAOLErocs BEPXOBheM HHXECTIEAYIOLEro
BONOXPAaHWIMILA, NpeJIaraloTcs CICHAYI0ilHe peKOMeHIaluH.

Kax u3BecTHO, CKOPOCTh CTOKOBBIX TedeHUH B 1eJIOM ocnaGeBaer BHM3 M0
BomoxpaHwmmny. Ilo xapakTepy I'uIpoJIOTHYECKOTO PEXHMa, CTeNeHH aKTUBHOC-
T CTOKOBBIX TEYEHHH NONNEPTHIH HIKHHI 65&?) MoXeT ObITb paslencH Ha TPH
pafioHa (y4acTKa) : BepXHMM, CpelHHi U HHKHHA L.

B BepxHeM paitoHe pasMmbIB Gepera MPOMCXOOMT B OCHOBHOM 3a CUeT BO3-
meficTBUS CTOKOBLIX TeueHHit. Ecnu HeoOXoOuMO B 3THX YCIIOBHAX MPOU3BECTH
nporHo3 BBAB, To pacuer o MeTonuke, NpUBENEeHHON B NIPWI. 3, ClIenyeT BLION-
HATB, Npennonaras oOTCyTCTBUC AaKKYMYIISLMH HAHOCOB Ha CBalle OTMENH H 3aTyXa-
Hue pasmbiBa Gepera. llluputa npuGpexHoll OTMenM 1o ropuloHTamu ( Zg

1 Hxounuxos JLB. Tunponoruwueckoe painoHupoBanMe HUXKHUX GbedoB rup-
POY3NOB ISl OLEHKH M NMPOTHO33 pa3MbiBa GeperoB. — B ¢6.: MHX.- M3bICKAHKA B
c(;%-;ae& flgc:nle;onaﬂnn reogMHaMuyeckux mnpouneccos. IIMHUC, 1977, sbin. 7

A& —1J.
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2. ) npuHMMaeTcA Ha moGol NMPOTHO3HEI CPOK paBHOH ee 3HAYCHUAM, CHs-
THIM C CaMoro mo3pHero u3 (akTyeckux npoduell, WM CPpeOHUM 3HAYEHHSIM
3a OpefluecTsyoumit MNepHon (P MHOTOKpPATHEIX H3MepeHHAX). BepxHui
npenes pa3MbIBa CIIEOyeT ONpelenATsh NP MaKCHMANEHOM H3 YacTBIX YPOBHE BO-
OBl

B ycroBusx cpenHero patioHa MpH pacnonoxeHuu Gepera BGNMM3M 3aTOIUIEH-
HOTO OCHOBHOTO pycna peKd, Iie CYIIeCTBYET 3aMeTHOe CTOKOBOe TeueHue,
koapduunedT K, NpHHMMAeTCs paBHBIM HyN. B ocranbHoM nporHo3 BBAB
NMPOH3BOMUTCA TAK YK€, KaK M B OTCYTCTBHUH CTOKOBOTO TEUEHHMA.

OcoGennocTs mporHo3a BBADB B HibkHeM paitoHe, IpH pacnonoxeHur Gepe-
ra B HenoCpeACTBeHHOM ONM30CTH K 3aTOINEHHOMY OCHOBHOMY PYCIY pEKH,
3aKJTIOYACTCA JIMIIL B HEKOTOpoH KOPPEKTUPOBKe Ko3(duumueHTa K, a, BbIUHCIIsIE-
Moro no omHoit u3 ¢opmyn (130) —(132), B cropony ero ymeHbmenns. C sroi
KeNILI0 B YKa3aHHble (POpMYJbl BBOOUTICA OTHOLIEHUE yHarmeHHOCTH Gepera ot
HIOKHeH TpaHiupbl CpenHero patoHa K [yIMHe HIKHEro paitoHa Sy/S .

Jns cpemHero M HHXHEro palioHOB BOLOXPaHHIIMILL HE[eJIBHOTO W CE30HHOYO
peryJMpoBaHusl BEpXHUH NpeneN pa3MbIBa HAXOOUTCA TaK XKe, KAK U 1A 30H IT1y-
Goxoro mofnopa: Ipu KpaTKOCPOYHOM IIPOTHO3e C YYETOM CpeTHEro M3 YacThIX
YPOBHA BOIBI, a IIPU OOJNINOCPOYHOM IIPOTHO3E — C YYETOM MAKCHMAaJIBHOTO K3
YacTBIX YPOBHSA BOIIBL.

Bo3moXxxHocTe 0Opa3oBaHHsi OeperoBBIX aKKYMYIATUBHBIX ¢opMm, T.e.
pasBuTHMA Gepera N0 aKKYMYIATHBHOMY INYyTH B BepPXOBLAX Bonoxpa.mmmfx
IODKHa OLEHMBATHECA C yYeTOM THIA pycrnoBoro mpouecca no meronuxe I'TUl,
KOHGUTYpaluy BCETo pycia B IiaHe B palfoHe usyuaemoro Gepera.

PexoMeHpalliy O U3bICKAHUAM IJIA OLIEHKH
U MpOrHOo3a JUHAMHKH OGeperon

10.11. Meronuka pa3MYHBIX BHOOB M3bICKaHWil Ha akBaTopuu M Ha Gepe-
rax BONOXPaHWIMILL OCBelaeTcss B OPYTUX pasdenax. B maHHOM paspfene OCHOB-
HOe BHMMaHUE YHENACTCS COCTABY MW HEKOTOpPbIM OCOGEHHOCTAM H3LICKaHMH s
pellieHs 3334yl OLleHKH ¥ MPOrHO3a pa3MbIBa Geperop Nox BO3NelCTBHEM BeTpO-
BBIX BOJIH U CTOKOBBIX TeueHUH.

Jins ycTaHOBIEHHA KONMWYECTBEHHBIX NoKa3saTeneil pa3mbiBa Gepera Ha Tom
WM HHOM yYacTKe HeoOXOOMMBI HaGniomeHus Mo KpaliHell Mepe B TeueHHe Hec-
KOJIBKMX JIET, NPEIIeCTBYIOUMX CTPOUTEIECTBY, YTO NMPAKTHYECKU HEOCy 1eCTBH-
MO IIpH COBpEMEHHOM NPOH3BOLCTBE H3LICKAHUM B C)kaThle CpOKH. JUIsA BINOJIHE-
HUA 3TUX paGoT MOTYT GhlTh IpHBIIcYEHbl Hay4YHble ¥ NIPOU3BOICTBEHHEIC OPIaHH-
3aMH, BeOylnMe PEerHOHATLHOE H3ydenue OeperoGopMupyOlMX IPOLECCOB Ha
BoOoxpaHunuuax. [locraHoBKa IIMTENBHBIX CTAMOHAPHBIX HAGMIOMEHHH 1eMeco-
o6pa3Ha B HacTosflllee BpemMsa B MeCTaX MepcleKTHBHOro cTpoutenbcTBa. Ha ocHo-
BaHUM TaxHMX HaGMoneHHN MoxeT GbITh HaH HauGoNee HageXXHbIH IPOTHO3 Pa3Mbi-
Ba Geperos.

10.12. HHxeHepHBIe H3BICKAHUA MOL KOHKpeTHbIe 06heKThI B GeperoBoii 30-
He JOJDKHBI OBITH IpEeXHe BCero HampaBlieHb! Ha OCBelllgHUE penbeda modep exxnsa
M npuGpexxHoit yacTH BRoeMa KakK MyTeM IUIOINAIHON CheMKH, TaK M IyTeM H3Me-
peHHi OTAENLHBIX NOIep eYHBIX Npodiielt.

IIpOTAXKEHHOCTh M3YYaeMOro YYacTKa 3aBUCHT OT MOCTAaBJIEHHBIX 3a/ay, HO
He HoyKkHa ObITL MeHee 1 xm. lllupuHa cHMMaeMoOR NMOMOCH NMOGEpPEXbA 3aBMCHT
OT CpOKa, Ha KOTOpBIl HeoOXOOUM NPOTHO3 pa3MbIBa Gepera, H NMpepnosaraeMoi
UHTEHCHBHOCTH pa3mbIBa Oepera.

OcoGeHHO TILATENLHO Clieflyer H3y4aTb 30HBI CYMIECTBYIOUMX ¥ BO3MOXHBIX
nedopmauuit B HAOBOOHOM U NONBONHON uacTAX GeperoBOTO CKIIOHA C BBILEIe-
HHEM BceX 3IeMeHTOB molepeyHoro npodwuns. UaMepeHus c 3To# LeNkio npous-
BOQATCA MO NIONIEpEUHUKAM, Da3MeIlleHHBIM B XapaKTepPHBIX MecTax NoGepexbs
Ha paccTosHMH He Gontee  250M  mpyr or apyra. HauGonee Bricokast TOYHOCTH
perucrpanuu penveda HeobGxonuma s NpaBUITLHON OICHKH XapaKTepa K TeHOCH-
UMM Pa3sBUTHA MemieHHo npoTexawmmx medpopmanuii GeperoB u gua. Cpoxu

4 PexomMeNanuH Mo pasMeleHHI0 ¥ NPOEKTUPOBAHHIO PACCEHBAIOIMX BbI-
NMYyCKOB CTO4HbIX Box [ IockoMmruapomer. — M.: Crpoim3mar, 1981. — 224 c.



TIOBTOPHBIX M3MepeHUul NollepeuHbIX NMpoduieRl cnenyer BHIGPATh C TAKUM pacye-
ToM, YToGKI Obl712 BOSMOXHOCTEL OLUEHUTE OMHAMUKY penbeda B NepHoibi Haubo-
Jiee AKTUBHBIX ee MposBieHuit (Mocrne 3umMHell cpaGoTKHU BOOb! H3 BhILUETexXaLLe-
TO BOOOXKPAHMIMIIA, NOCHE MPOXOXIEHHA MAKCHManbHBIX cOpoCOB BOMNBI Yepes
THIPOY3el, HocHe CHIIBHBIX Y NPOJOTIKUTENEHBIX IUTOPMOB H T.1.) .

B pesyneraTe WiowadHONW ChbeMKM JAaHHOTO yuacTka (B macmrabe He Meib-
ue 1:2000) HeoGxoOUMO NONYYMTL KaK MHHMUMYM ouepTadus OpOBKH M OCHO-
BaHufA GeperoBoro oGpbIBa WIIM JIMHHY ype3a BoObl. CheMKa Heo6X0onuMa [T Ipa-
BHIIBHOIO yyeTa KOHQUrypauum Geperooil NUHUU B pacueTax 3HepI'uH BETPOBOIO
BOJIHEHKA U [U1S YCTaHOBJeHHA obLielt HanmpaBeHHOCTH pa3BUTUA Gepera.

B BepXoBBAX BONOXPaHWIMIL JKeNarefIbHO OCBeEllleHHe penbeda B Npele-
Jiax BCero pycia Ha MpOTAXEHHU, KAK MpaBUiI0, HECKOIIBKMX KHIIOMETPOB C COC-
TaBJ/ieHHeM IUIAHA penbeda B TropusoHTanax B macwraGe 1:5000 — 1:10000.

Hnsa nonyueHUA nonepedHslx npoguiiet 6eperoBbIX CKIOHOB MOXHO IIPHUME-
HATb HUBENUPOBAHHE W TaXEOMETpHIO, 4 B YC/IIOBHAX KPYTHIX CKIIOHOB HeGOb-
uioro HpoOTANEHUA, KpOME TOro, BaTepracoBKy. IIpoMeps! rmySuH no momepey-
HbiM K JiMHuM Gepera CTBopaM LOJDKHBI GITh HauboJlee NETATLHLIME B Npedenax
npuﬁgexmoﬁ oTMenu (GeyeBHMKA), BKITIOUAS ee CBAN.

OTHENBHBIX CRyuadX, KOIHa UMeTCAd MaTepHaTbl pasHOBPEMEHHBIX Chbe-

MOK penibeda, OTKpbiBaeTcd BO3MOXHOCTb OLUSHHTD JUHAMHUKY penbeda 3a nepron

MeXOy CheMKaMH H NPOBECTH 3MUMTHO3HbIE pacyeThl MO BbIOpaHHON MeTOmMKe

nporso3’a pa3msiBa Gepera ¢ Lenblo e¢ NPOBEPKHU U YTOUHEHUS UCXOMHKIX JaHHLIX
IJIA POTHO3a.

0.13. Bropaz 3anava 1npH OpOM3IBOACTBE U3bICKAHHIl 3aKJIIOYAETCA B BLIACHE-

HUM Te0JIOrO-TIMTONMOIHYECKOIo CTpoeHus OeperoB u ormen (GeyeBHHKaA).

Oco6blif MHTEpec [pU 3TOM NPEOCTABIAET H3yueHHe CTPOeHHsA npubpexHol
OTMENH, TAK KaK OHO JJ4eT BO3MOXHOCTH YCTaHOBHThL WMpHHY abpasvoHHo# vac-
TM OTMENH, a ClefoBaTelIbHo, H oOLIYI0 BenHUMHY oTCTymaHus Gepera, npuGnu-
WEHHO OUEHHTs 00beM pasmbiBa Gepera ¢ MOMEHTA 3aNOJTHEHHA BOXOXpAHHANILA,
MonyueHHble IaHHbIe O pa3MbiBe Oepera MoOryT ObITE HCMONB30BaHbl LA YTOW
HeHuA Ko3pdULHEHTOB pa3sMbIBAEMOCTH nopof, fpH nporHose BBAL. Usyuerue
OTMEJIM OCYLIECTBIIACTCA MyTeM 3aK/IalKK TpaHwell unu 3oHupoBaHuem. Haubo-
riee GnaronpusTeH mjIA 3TOro Nepuol, IPeAMONOBOAHON cpaboTKU BOMOXpaHH-
KA, fepel, CaMbIM OKOHYaHHCM JieloCTaBa, KOFAa OTMesb OCylIaeTcsas M ocBo-
G6oxnaercs 0TO NLAA.

i BaxHeWIIMX JIMTONOIMYECKHUX Ppa3sHOCTeH mopol, cnaraloumx Geper, H
NpuGpeXHBIX OTNIONKEeHHH HeoGXOOHMMO UCC/IENOBAHNE X CBOMCTB, yYHThIBAEMBIX
TAK WIM HHauye Npu MporHo3e pasmuiBa Geperos. Ilpexne Bcero HomxHEL GhITh
OXapaKTepU30BaHbl_ClIeAyolMe CBONCTBA: rpaHyloMeTpHYecKHil cocras (¢ oBa-
3aTenbHbIM BblOeneHHeM ¢paxuuu Gomee 0,5 MM u meHee 0,05 mm), IWIOTHOCTD
CKeNeT2 U MUHEPAILHOH YacTH TPYHTA, BIAKHOCTH, YTOJI €CTCCTBEHHOIo OTKOCA
non ¥ Han Bomo# (s HecBA3HOTO Marepuana). KomuuecTBO TaKHX ompenene-
Hulff DOJOKHO GBITh MOCTAaTOUHBIM IUVIA NONYYEHHS CpelHUX NoKalaresell cBORCTB
OTOENbHO OJisi MNSAXKA, aKKYMYAATHBHON YacT¥ OTMeNH M Mopon Ha Geperax. Oco-
6oe BHMMaHMe MPU 3TOM NOJKHO OBITH yAEJIEHO U3YUEHHIO NOPOR, 3aNEralolpX
B HIDKHe# uacTy Gepera.

B cBA31 ¢ HeoGXOOUMOCTHIO M3Y4YeHHUS NOPOL, He TOIBKO B mpelenax cyuecT-
Byoulere Gepera, Ho ¥ B rny6s NobepeXkbi Ha MWMPHHY 30HLI BO3IMOXHOTO pas3-
MEiBa TpeGyeTcs BBLINMOJHEHUE PYYHOTIO WIM KOAOHKOBOIO SypeHUsA ¢ NpoXooKoMH
CKB®MXUHAMM NMOPOL NO OTMETKH HHXHero npengena pa3Mmbisa G6epera. [IoTHOCTh
flopod, B 3TOM Cliyyae olpenensderci MeTOOOM IHHAMMYECKOTO 3OHIMPOBaHHA.

10.14. B cocTtaB ruapomMereoposiormieckKux U3LICKaHHA B yCIIOBUAX CYLIECT-
BYIOILMX BOOOXPaHWUMHLI clenyeT BKIIOYAaTh BOIOMEPHBIE H BETPOBOJIHOMEPHLIE
HabmoneHus, H3mep eHUA CTOKOBOTO TEYEHU S,

Opranu3sagus BpeMeHHOIO BETPOBOJIHOMEPHOTO MOCTa JKeyafenkHa Ipu
IPOEeKTUPOBAHMM BAXHBIX CTPOUTENbABIX 0O0LEeKTOB. HabniomeHus MDOMXKHbLI
OaTk MaTepHal IUIA NPOBEPKU M YTOYHEHUSA pacueTHBIX NMapaMeTpoB BETPOBBIX
BOJIH Ha Kpawo NpubGpe)kHOH OTMenu NMpy pa3IMuHbIX CKOPOCTAX H HalpaBIIeHHAX
BETPa M PA3THYHEIX YPOBHAX BOOBI B BOJOEME.

B BepXoBRAX BONOXpaHWIIMLIL B TIpeesiax M3y4aeMOro yyacTka HeoGXxonu-
MO MpOBeNeHHe HeCKOJBKUX Cepuil HaMepeHUt HaNpaBIIEHUA U CKOPOCTH CTOKO-
BOTO TeYEHUA NP XapaKTepHhIX pexHMax paGoTbl TMIpPOY3NIOB M NpHU Xapakrep-
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HBIX YPOBHAX BOHB! B BoOOXpaHunuiue. Takumu u3aMepeHHMsIMH HOJIKHA ObiTh
OXBayeHa NpUOpPeXKHAA 30H2 BIOH BCErO H3YYaeMOTO YUacTKa nodepexKns.

Ipu H3BICKAHUAX B BEPXOBBAX BOLOXPAHHIHILA, OCOOEHHO NIPU pacmosoxe-
HHUH €0 B Kackame, Kak IpaBuio, GpiBaeT HeoOX0onMMa OpraHU3alia BPEeMeHHOTO
BOOOMEPHOro Mocra. 370 BLI3BAHO NMOBBILLIEHHON! Hey CTOHUMBOCTELIO YPOBHS BOObI,
peBKoit CeTI0 MOCTOAHHO MEHCTB YIOLMX BOOOMEPHBIX ITOCTOB HITH HENOCTaTOYHOH
4yacTOTON HabmoJeHUH Ha HUX.

Crnenyer TaxoKe YOEnUTh BHHMaHue cOopy cBendeHuil 0 Bo3neicTBUM Ha Gepe-
ra JInfa Hpd ero MOMBHIXKKaX. B CBA3M C 3THM BecbMa MOJie3HO UPOBENEGHUE Clle-
UMATLHBIX o0CrenoBaHuil M3yyaeMoro yyacrka Ilepej BCKpbITHEM BOOXpaHM-
JMiIlA OT JIEOBOro HOKpOBa,

10.15. B mnocrnenHee Bpems HPaKTHKOBAIOCh HEMOCPENCTBEHHOE H3yueHHe
CONPOTHBJIAEMOCTH HOPOL pasMbIBY ¢ HOMOUIBK CTPYH BOIBI NOCTOSHHOIO Hamo-
pa. fIpu Bcelt yCIOBHOCTH TaKMX ONLITOB OHH BCE K€ OAOT PE3YJLTAThl, KOTOPBIE
BINONHE MpHemIIeMbl I OTHOCHTENBHON (CPaBHUTENBHON) OUEHKH HeCBA3HBIX H
CBA3HEIX TOPOJ, HAXOOALWMXCA B HEHapYIUIEeHHOM COCTOSIHUHM, [0 HX CNOCOGHOCTH
K pasMbIBY, YTO TIpedCTaBlfAeT MHTEpec NpH NporHole pasmbina Geperos. OneHka
COMPOTUBIIEMOCTH Pa3MBIBY MOPOM B HaHHOM Cliyyae MPOM3BOIUTCA HEMOCPEnCT-
BEHHO Ha MeCTe UX 3ATEraHus H K TOMY e B OYEHb KOPOTKHI CPOK, UTO ABJIsAETCA
GoneUMM HperMyLIECTBOM 9TOro crnocoba.

TIpy nocTraHoOBKe TAKHX OMBITOB Pa3sMBIB NOPOJ J1yyllle BCEI'O IPOM3BOOUTD
¢ paccrogHug 1,5-2,0 M Inpu OaBNeHHM NOCTYyNAILed B HDIAHT CTPYH BONEI

196 - 103 — 245.103 Ia 2-2,5 KI‘C/CM2). Ina nonyueHust KOMIAKTHON CTpyn
ClenyeT HCMONb30BaTh NOXAPHbIA GpaHOCIOAT C BHYTPEHHUM NHaMeTpoM Ha BBI-
xone 16 mm. ITpomomxuTeNnbHOCTh OMHOTO OMbITA He LOJDKHA NpeBLIaTh: OJIdA
neckoB -- 5—-10 ¢, g cyneceit H JIerKUX CYrnHHKOB — 10-20 c, ois TAXKenbIX
CYTTIMHKOB U T7iMH — 30-50¢.

CormpoTuBnsaeMoCTh OPOL, pa3MBIBY B Pe3yJILTaTe 3THX ONITOB ONp eneNsieT-
CA MyTeM HelleHUd SHepIrUM CTPYH Ha 0ObeM Pa3MBITON HOpoOb!:

E=F/Q, (84)

rme £ ~ wonMuecTso IHEpPI'HH, 3aTpayes oM Ha pasMbis Topoabl, bk (Krc.m);
— 06beM Pa3MBITOl MOPOHBI, M3,

B npoiiecce pasmMbiBa ecYaHO-TIIMHICTHIX OTIOKEHUM, Kak OpaBuio, opmu-
pPYeTCa yeTKad HMILla B BHOE YCEUCHHOTO KOHYCa, 00beM KOTOPOH JIerko onpene-
NAeTCs reoMeTpudeckum crnocobom. Ecny Huilta pasmpiBa UMeeT HellpaBHIIBHYIO
dopmy M HeGonsloft oOGbeM, H3MepeHsue obbeMa NyUIlie NMPOU3BOOMUTL MYTeM
3aN0JIHEHUSA HHOPOOHBIM MAaTEPHANOM.

JHeprus cTpyu Ha BBIXOOe W3 OpaHACHOiTa BRIMKCHSETCA O GopMyne

E=pouwtlzg3 3, (85)

raoe .f’a? 1000 xr/m3 — nmoriocts Bombl; M — koadduumeHT pacxona Boxl,
PaBHBIH NI KOHHYWECKH CXOUAIIUXCA HacagokK., 0,95; W — Iuiomans rnomnepey-

HOTO CeyeHMA HACAmKH, M2, g = 9.81 M/c2 — YCKOpEeHHe CWIIBI TSDKeCTH; A —
BBICOTA, COOTBETCTBYIOIIAA HANIOPY XUIKOCTH, M; ¢ — NPpOOOIKUTENIBHOCTD
pa3MbiBa, C.

Konuuectso oneltoB O NonyyeHusl HaOeXHBIX CpelHMX 3HaYeHHH pa3Msl-
BAGMOCTH [OpOAbl, JIOABEPraeMOM HCILITAHHIO, 3aBHCHT OT CTENeHH €€ ONHOPOI-
HOCTH, a TaKKe KayecTBa ONBLITOB, OCOGEHHO OT TOUHOCTH 3aMepa HUILL Pa3MBIBa.
JU1s OMHOpOOHLIX MOPOA HOCTATOYHO MPOBEleHUs 3—5 OIbITOB.
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11. NPUMEHEHME 'EQAE3NYECKHX METOA0B
HasuaueHue B BUIbI reofe3snuyecKux pabor

11.1 [ina oGecreuenusa IMOpoSIOTHYECKHX M3BICKAHUU Ha BOZOXPAHWIHILIAX
BO3HUKaeT HeoGXOMUMOCTD B reone3uyeckux paGorax. Ciona OTHOCATCA: CO3faHue
IUIaHOBO-BBICOTHOM I'e0e3U4eCKO) OCHOBBI 1A ChbeMKMU NoGepexxbs ¥ aKBaTOpHH
BOZOXpaHWINILA, Tonorpaduyeckas cheMKa Nobepexss, KOOpIUHUpOBaH1e Mpo-
Mepa INy6uH U HpYIMX THOPOJIOTHYECKMX H3MepeHult, HUBeMMpoBaHHe ypOoBHeH
BOIbI, BBICOTHaA MPUBA3Ka BOGOMEPHBIX NOCTOB U OP.

Dleomesnueckoe ofecneyeHre FUOPONOTHYECKUX UIBICKAHMI MpOM3BOOUTCA
B CTPOIOM COOTBEICTBHUHM C TpeGoBaHMAMM OOLIECOIO3HBIX HOPMATUBHBIX HOKY-
MeHTOB ['71aBHOTO ynpaBneHuA reome3uu K Kaprorpaduu npu CoBeTe MHHHCT-
poB CCCP (TYI'K) u I'occtpoa CCCP. Ilpu atom Bce paGoThl 10 CO3MaHUIO Teolie-
3UYeCKO# OCHOBELI M TONOTPaUYECKUM ChbeMKaM TpebyIoT COTIacoBaHusA C TEPPHU-
TOpHansHeIMU opraHamu ocreonansopa I'YTK unmu opranamm mecTHbix CoBeTOB
HapONHBIX [MAeNyTarToB.

Jna monyyeHMs apXMBHBEIX MaTepHaIOB N0 KapTorpado-reone3nyecKod H3y-
YeHHOCTH BOTOXPAaHWIHIIA ClefyeT OOpaTHUTBCS B UEHTPaTbHbIM KapTreodoHn
I'YTK u TeppuTOopuansHbie MHCIEKUUK I'ocreoHan3opa, B HPOEKTHO-UIBICKATENb
CKHMe OpraHM3alMy, BHINONHABILKe paHee paGoThHl B palffoHe MpemNOIaraeMoro
CTPOUTENECTBA, 4 TAKXe B UCTMONIKOMEI MeCTHBIX COBETOB HapOIHBIX NeNyTaToB
¥ BacceltHoBEIe yrnpaBneHns peuHnlx nyteit MPO.

Feone3nueckyue HHCTPYMEHThI K IPHOOPBI

11.2. JIna BBHITIOJIHeHUS YKa3aHHBIX B 1. 11.1 reomesnueckux paGoTt npuMe-
HAITCA TeOMOMUTDI CpenHell U TEeXHHYeCKOH TOUHOCTH, HUBEIMPELI BCEX KJIACCOB
TOYHOCTH, NpUGOpHI OIS TaXeOMETPHUECKOH ChEeMKU M M3MEpEHHMSA pPacCTOSHHIA.

CBemeHHS 1O TeXHMUECKOH XapaKTEepUCTHKE MU oimca}mm reofie3uUecKux
MHCTPYMEHTOB MOXHO HaliTH, Hallp¥Mep, B clipaBouHuKel.

OcoGoe MecTo MpW BBHIMONHEHUM OTHENBHBIX BUIOB Ieofe3udecKHX pabor 3a-
HHMAIOT COBpeMeHHbIe MOMEITH reone3HYecKUX HHCTPYMEHTOB. Tak, Ijid u3mepe-
HHS NpeBhIEeHNH reoMeTpUYECKHM HHBEITMPOBAaHUEM CIIEdYeT OTHATh npennoyte-
HHe HUBEIIMpAM C CaMOyCTaHaBnusaoulelica JMHUEH BH3MPOBAaHUsA, MCIIONB30Ba-
HHE KOTOPEHIX IO3BOJAET CYILSCTBEHHO NOBBICUTH NPOU3BONHTENLHOCThL TpyHa.

OTcyTcTBHE MPENATCTBHE A BUAMMOCTH Ha Gosblie pacCTOAHMA MEXIY
GeperoBbiMu MyHKTaMu co33aet GNAaronpuATHbIE YCIOBUA VIS IIMPOKOTO UCNONb-
30BaHAA COBPEMEHHBIX reolde3HYecKUX MeTodoB ¥ mpuGopos. Clona oTHOCHTCA
CBeTO- ¥ panMOBAbHOMepHask MOJIMFOHOMETpUsl KaK OCHOBHOE CpelCcTBO CO3ka-
HUA IUIaHOBOK OCHOBBI OJisi CHEMOYHBIX M Pa3OMBOUYHEIX paGoT. [IpH Koopmunu-
POBaHUM APOMEpHBIX W OPYTHX THAPONOrHYECKUX paGoT ¢ MOMOLIBI0 paldHoTex-
HUYECKUX CpelCTB IpeHNoUTHTENNbHEee HCHOB30BaTh KOMIUIEKT PagHOM3MepUTellb-
HOUt ammapaTypsl “W3bicKaTens-2”, paspaGoTaHHHI B BapuaiTe ~PagnomMeH3yna’
HoBocnGupcKuM HHCTUTYTOM MH)KEHEpOB BOJHOI'O TPaHCIOPTA.

CBegeHust N0 TeXHWYECKON XapaKTEpUCTHKE CBETO- H PaguodaibHOMeEpOB,
METOOUKEe HX ucnonbaonlaﬂnn MpH IOJICXKEHHH NOJIMTOHOMETPMYECKNX XOIOB
OCBEIIEHSI B CIIpaBOYHMKel.

InasoBoe 1 BBICOTHOE 0GOCHOBaHME FUAPONOTHYECKHX paboT

11.3. IInanoBas ocHOBa co3maerca sl obGecreyeHus CbeMOUYHEIX paboT B
macirabax 1:500 — 1:10000. Cionpa OTHOCATCA NYHKTHI rocygapcTBeHHOH reo-
nesunueckolt cetu CCCP ¥ cheMOUHOTO 0GOCHOBAHHA.

Cpennsis KBagpaTHyecKasi oumbKa ompeneneHus MyHKTOB IU1aHoBoro oGoc-
HOBAaHUA OTHOCHTENIBHO MCXOIHBLIX MYHKTOB He [OOJDKHAa NpPEBBIIaTh LA

ICnpaBounux reomesucta: xu. 1, 2. — M.: Hepmpa, 1975. —~ 1055 c.
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aHaymTMYecKUX cereft 0,1 MM, a 0ng cremMouHBIX ceTell — (0,2 MM B macuitabe
CbEeMKH,

AHanyTHYeCKHE CETH PA3BUBAIOTCA METOLOM TPUAHTYNALUMYM B OTKPBITOH
MECTHOCTH MY METOJIOM MOMTOHOMETPUY — B 3aKpLITOH.

TIyHKTBI ChemMOYHOTO OGOCHOBAaHWSA ONPENETTIOTCA aHAIUTUYECKUMU U
rpadudecKUMH cnocoGaMu, MPOJIOKEHHEM TeOHOMMTHEIX XOIOB, a Takxe ¢o-
TOTPAMMETPHUECKHUM MyTeM.

11.4. VcxonHolt OCHOBOM O CO3HaHMA BBICOTHOTO 0GOCHOBAaHMA HMpomepa
Tiny6uH U cbeMkxH B macwtabax 1:500 — 1:10000 sensoTca MapKu U penepbl
TOCYIapCTBEHHBIX HHMBENHPOBOK I—-1Y KiaccoB, a Tak)ke pemnepbl ypOBeHHEIX
TOCTOB C OTMeTKamu B Banmuiickoil cucTeMe BBICOT.

IIpn co3maHuu BLICOTHOM reole3uyecKoil OCHOBBI B paifoHe BOIOXpaHMIIHLL
BO3MOXHOCTH INpPHMEHEHHS TIeOMETPUYECKOTO HUBENMPOBAHHA H3-3a YCIOBHH
MECTHOCTH HepelKo BeCbMa OTpaHuyeHbl, IKOHOMHUYECKH Hanboiiee BLITOOHO TIpH-
MEHATh TPHTOHOMETPHYCCKOE HUBeNHpoBatue, ONHAKO 3TOT BUI| HUBEUPOBaHUSA
KaK MeToIl CO3NaHUs BBICOTHOTO OGOCHOBaHMS BCIIENCTBME BIIWAHHA 3eMHOH
pedpaxkuuu o6GBIYHO He oGecTeunBaeT MHOCTATOYHYIO TOUHOCTh. B Ipui. 2 maHel
PEKOMEHIAUHHY MO yuery pedpaKuyu 07 NPaKTHYSCKOTO pEelIcHWS 3TOU 3amauu.

IponosxeHue NPpOMepHBIX rajicos

11,5, Ota onepauua oObMHO OCYILECTBAAETCA IO KOMIACY, 10 CTBOPHEIM
3HaKaM WI¥ 110 HaWpaBiIeHUIo, YKa3biBaeMoMy ¢ Gepera.

TlpomoxeHne rancor Mo KOMIAcy BHIUTONHAETCA BecHHEM Cy/HA 3allpOeKTH-
POBAHHBIM KYPCOM C KOPPEKTHPOBKOH €ro Mo onpemeneHUsIM MeCTa pas3IHyHLi
mu crioco6amu, paccMaTpuBaeMbsIMH B . 11.6—11.9,

[IponoskeHue MpOMeEpHBIX FAICOB HO CTBOPHBIM 3HaKaM (ILUMTHI WIM BeXH)
ABIIAETCA ONHMM M3 OCHOBHBEIX CHOCOGOB, MpUMeHAEMbIX NPH NPHGPeXHOM Iipo-
Mepe rnyOuH.

Pacuer 31meMeHTOB CTBOpa BBINONHAETCA IUIA paspeliaiolueli cnocoGHOCTH
TJia3a, pagHou 2 .

Patuyer muHeHAHON YyBCTBHTENBHOCTH CTBOp2 W , T.€. BEJIMUMHEL, HA KOTO-
PYI0 MOXeET CMECTUTLCS CYIHO MepHeHTUKYIIAPHO CTBOPY NMPH BU3YANBHO COXpa-
HsLIO1eRCS CTBOPHOCTH 3HAKOB, NIPOU3BOMUTCA 1o dopMyIie

W=0,582D0(1+D[d) n, (86)

rg,e ) —~ paccTofiHMe OT NepelHero CTBOPHOrO 3HaKa A0 HAGIOZATENs, KM;
— paccTofHue MeXRY CTBOPHLIMH 3HAKAMH, M.

PaccrosHne @ Mexny CTBOPHBIMH 3HAKAMM OTpEXENAETCA M3 YPaBHEHHS
a= D[, 12w-D), . 87

HauGonelltad mnuHa ranca D, Ha KOTOpoM NHHeiHad BeJMYHHA CMelleHHs
CYIH2 He NpEBbilllaeT 3aJaHHOM BeMuuuHbl W |, pacCUMTHIBAercA 1o (popmyne

D=(1,31/Wd’ - af2), x. (88)

IIponoxeHue rajcos No HaNpaBJIeHUIO, yKa3biBaeMoMy ¢ Gepera, BLHIONHAET-
¢ TEONOJIMTOM, BU3NPHAsA OCh KOTOPOIO COBMEILIEHA C 3alaHHBIM KYpCOM CYGHA.

CynsHo ynoepxusaercs Ha Talce KOPPeKTHPOBKOM Kypca 10 pasno Himu driax-
KOBBIMH CHTHaJIaMH.

KoopnusupoBaHue Touek rupoIormyecKux U3Mep eHuii

11.6. CpenHsia kpampaTHyecKasd owmbxa oNpemereHus] MecTa He HONXKHA
HpeBbIaTh 1,5 MM B MaciuTabGe OTYeTHOro TuiaHa 6e3 yuera rpacduyeckoi omm6-
KH TPOKNANKH,
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11.7. Opsi onpenenenuss MeCTOIONIOKEHUA CyqHa B NpuOpexHOH nonoce npu
yOalIeRHM OT Oepera Ha paccTosHue-He Gomnee yABOEHHOM NJIMHLI B, BHIUUCIIeMOH
no gopmyne (88), WHPOKO NPHUMEHAIOTCA BU3yabHble MeTOObl, B 3ToM ciydae
3amava peluaeTca NOCPeNCTBOM IpAMOH yIoBo# 3aceyku ¢ Gepera OByms yrio-
MepHBIME MHCTPYMEHTAMH MITH yTeM oGpaTHoM YITIOBOI 3aCeUKHU ¢ CyOHa IBYMs
CeKCTaHamH, a TpH OBIXKEHMHU TI0 CTBOPY 3aCEUKHU BRIIONHAIOTCS OOHUM CEKCTa-
HOM C CYIHA WIM OJHUM YTIIOMEpHBIM HHCTpyMeHTOM c Gepera. [lpu oGpartHoit
3aceYKe KONHMYECTBO GEperoBbIX OPUEHTHPOB HOJDKHO OBITH PABHO YEThIPEM HIIM
TpeM IpH ONHOM o01liem Ij1A 060MX CEKCTaHOB.

11.8. llpu u3MepeHUAX B HENOCPENCTBEHHOM Onu3octi oT Gepera (mo 100—
200 M) ompemeneHHe MecTa Ha rance MOXHO NPOU3BOLMUTL MO pa3MeueHHOMY ye-
pe3 ! M Tpocy, yKperieHHOMy Ha nomnaBkax. BeITpaBnuBaHue Tpoca NpOHM3BO-
ouTca ¢ Gepera HIK € CynHa.

11.9. Hcnonp3oBaHue panHoTeXHHUUeCKUX cHocoGoB HaubGonee uenecoobpas-
HO MpY BBINONMHEHHHM THAPOJIOIHYECKHUX M3MepeHuil B OTKPHITOH 4acTH BOLOeMa
B ynaneHuu ot Gepera. OmnpeneneHue KOOPIMHAT OCYIECTBISIETCA JIMHEHHOMN
3aceyxoft ¢ Gepera. Ins m3mepeHus pacCTOAHHUA HCMONL3YETCH pajuoTeXHHYEC-
Kad cucreMa “PeuHolt nar — 2”°, paspaGoranHan [eHTpanbHbIM NPOEKTHO-KOHCT-
pykTopckum Giopo MPO® PCOCP. Ona cocTouT 13 3afjaiollielt 1 IBYX OTPaXKAIOLMX
CTaHUM#, aBTONPOKITAOYHKA, MCTOYHUKOB MUTAHUA U aHTEHH.

Cucrema paGoTaer B BapuaHTe panyonara.

1Ipu npoussoncTee npomMepa 3afjal0ias CTaHUUA C aBTOHPOKIIANYMKOM Kyp-
Ca YCTaHaBNMBAETCA Ha NIPOMEPHOM KaTepe, a OTpaXaloliMe CTAHIMK — Ha Gepery,
B TOYKAaX, KOOPOMHATBI KOTOPbIX H3BEeCTHRL' HauanbHoe 1Moo eHHe CynHa onpeme-
JAT ¢ NOMOIUBI0 NMpsMoi MY obpaTtHo#t yrnopoil 3aceuku. [lo mepe ynanenus
CYNHa OTHOCHTEJNIEHO HAYaIbHOI'O MOJIOXKEHHS pagHOU3MepUTelIbHAA CHCTEMA Olpe-
nensieT NpUpallieHWe pacCTOAHUA, a MpOHNEHHBIM NMyTh NOCPEICTBOM aBTONPO-
KiTanyuiKa HAHOCHTCHS Ha pabouMit InaH B OOHOM U3 3ajaHHBIX MaciutaGos (1:

2000, 1:5000 umu 1:10000). Papguyc medcTBUA CHCTEMBI cocTasisger 5—6,5 xm.
TouynocTs onpeneneHus mecra 5—6 M. OHa 3aBUCHT OT F¢OMETPHU 3aCEYKH: Tepe-
ceyeHue JIMHUIA TIONOXCHUSA NPH oMnpenenseMoit TOUKe He IOJMXKHO BHIXOIMTH 32
npepnenst 20-160°. 1o cosmaer onpeneneHHsie TPYIHOCTH B pa3sMellieHun Gepero-
BBIX CTaHUMH, TpeOyeT HeOOHOKPATHOM NepecTaAHOB KU KX B NMPOIECCe ChbeMKH.

YxkazaHHOro HemOCTaTKa MOXHO H36exars, eCnd Oyig ONpeleNleHHA Mecra
BOCIIOJIB30BATLECA NONAPHBIM MeTonoM (MO yrny, H3MepeHHomy ¢ Gepera, u pac-
cTOAHMIO) . B TakoMm Bapuante HoBOCHGHPCKNUM HHCTUTYTOM MHXKEHEPOB BOOHOTI'O
TpaHcnopTa paspaGoTaHa anmapaTypa Ijif M3MepeHHs paccTofHuit Usbicka-
Tenb-2"". OHa cOCTOMT U3 3anaouiell ¥ oTpaxkaole# cTaHuui. IlepByio pasMelIalOT
Ha NPOMEpPHOM KaTepe, a BTOPYK Ha Gepery B TOYKE ¢ M3BeCTHbIMU KOOpPIHHa-
TaMH, YTO B COBOKYMHOCTH obpa3yer cucreMy “PagnomeH3yna”. Macca 33.113101111?
cTraHuuK 6 Kr, oTpaxawoue# — 3,5 kr. Panuyc neficTBus annmaparypbi 2,53 kMm™.

Ipu npomepe HaGnonarenb Ha Sepery oTMeyaeT N0 KOMaH/e ¢ CyHa Halpas-
NieHHe Ha IU1aHe, BOOJIb KOTOPOTO OTKIIAabIBaeT NepefaHHble [0 panuoTenedoHy
paccroaHua. Takum obpasom, Bemercs Apokiadka npoMepa. OHHOBpeMeHHO C
perucTpalell MOKa3aHHM CYSTYMKA, YKA3bIBAIOILETO PAacCTOSHHA MEXAY 3aHai-
mell 1 oTpaxaoiluel CTaHNMAMH, OTMEYAoT INMyGHHLI Ha JIGHTE 5X0JI0Ta NMyTem
HaHeceHWs onepatuBHOM oTMerkH. Ilpw gBKeHMH cylHa Ha raiace (BRONL NPo-
MEpHOTO NMpoWiA) pyJeBOil OPMEHTHPYETCA MO NMOKAa3aHUAM CUeTYHKAa PacCTos-
HHH, YTO MO3BOJILET BHIASPKHUBATH 32XAHHYIO NOAPOGHOCTE poMepa.

UcmbiTahua kommiekca “PanuoMeH3yna’™ B NOJEBLIX YCIIOBUSIX MOKa3any,
4TO ONpeneneHne MecTa OLlEHUBAETCSA ¢ MOTpelHocThio 0,5 M.

* Tappmma B.H., Bymeukor H.A. Teome3uveckue paboThI Ha peYHBIX K O3ep-
HBIX H3bicKaHMAX. — M.: Heppa, 1979, —- 159 c.
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12. NIPUMEHEHUE A3PO®OTOCBEMKH

12.1. KpymHble ¥ BCe YBENHUMBAIONMECH MacIITabbl CTPOUTENLCTBE TPEGYIOT
YCKOPEHHBIX TEMIOB U3BICKAHKH ¥ BO3PACTAOLE! HALS)KHOCTH MONYyuaeMbIX HaH-
HbIX, PellleHie TaKoBON 3aady B pAle CiydaeB SHaUMTENILHO ofneruacres npy Um-
POKOM HCIOJIb30BAHMH MaTepHaIoB a’poGOTOChEMKHM, UTO HAET BO3MOKHOCTD,
B YaCTHOCTH, OCYLUECTBIATH, $0Jiee pauMOHALHOe [UIaHUPOBaHWE KOHKPETHEBIX
YYacCTKOB ¥ 00BbeMOB MPeOBapUTENIBHBIX, a 3aTeM U OCHOBHBIX W3BICKaHU{ ¥ Ha
3TOf OCHOBE YBENHUYUTL HEOOXOIUMYIO ZETANBHOCTBL IIONy4YaeMbIX pe3ynbTaToB.
Ipu 5TOM MOXHO Ha nmoGo#t cTamuy HeoLHOKPAaTHO 0GpalLaThCA Hemocp enCcTBeH-
HO K IPOCMOTPY H aHanu3y a3podOTOCHUMKOB C [1€7Ibi0 MPOBEPKHU HaleXHOCTH
NOJTy4aeMbIX JaHHBIX U BBIBOLOB.

AHaym3 u CpaBHEHHUE NOBTOPHBIX a3p0¢OTOCHHMKOB TMO3BOJIAKT, XpOMe TO-
ro, BEIABUTH U JOKYMEHTAILHO 3a(HKCUPOBATh XapaKTep K IOCNeNoBaTebHOCTS
pa3sBUTUA TIeOOUHAMMUYSCKUX I THUOPONOTHYECKMX IIpoiueccoB B Geperosoit M
npuGpexHO# 30HaX BOMOXPAHMIIMIIA U, HTO OCOGEHHO BAXHO, H3yyaTh THOPOIIO-
THYECKHE TNIpOLECChI (Be'rponoe BOJIHCHHYE, TEeUeHUA, NepemellieHre HaHOCOB, Jie-
NOBYI0 0GCTAHOBKY) B OTKPBITON YacTH BOZOEMa.

Kpatkue cBenenns o6 aspodoTocHUMKaX U UX CBOMCTBaxX

12.2, Wzo6paxkeHne Ha a3poOTOCHUMKAX CTPOUTCH MO NPHHUMIY UEHTpaTb-
HO¥l MpPOeKIMH,KOTOpol CBOMCTBeHHA Nepedaya Ha doTou300pakeHH BCceX Haxo-
OAUMXCSA HA MECTHOCTH 0GBEKTOB ¢ APUCYLLMMU UM B HaType NTMHEHHBIMH M yITIO-
BBIMH COOTHOIICHNSAMY, 4 TAKXKe Pa3MEpPaMH M OUePTAHUAMM C yueTom macurraGa
CHUMKOB, MaciiTab onpegensercs U3 OTHOHIEHUS (QOKYCHOTO pacCTOsSIHUA  F ,
aspodoToannapara (APA) k BbicoTe camoliera H B MOMEHT CbeMKH Kalpa, T.e.

1/M=FIH- (89)

M3 cxa3aHHOro BBLITEKACT, YTO ONpehesieHre M0 CHUMKaM YTIIOBHIX HOJIOXe-
Hu#t, THHEHHLIX pa3MepoB W (opMbl BCex NpHPOSHBIX oOpa3zoBaHuit 3eMHo# I0-
BEpPXHOCTH, a TAKXKe H3MepeHUe IUTAHOBBIX pACCTOAHUN MeXIOy HUMU U BbIUuCie-
HHe Ioumadelt HHTepecyloMX KOHTYpPOB. JTC MMeeT NEepBOCTENIeHHOE 3HaueHue
IJIA BCEX BUIOB KapTUPOBaHUA, KOTOpoe fABJsIeTCH ITaBHBIM Pe3yNbTaTOM 3a-
BEPIIAOIIEro 3Tama NoGhIX BUMOB U3bICKAHUIL,

12.3. JocrarouHas TOMHOCTh Mepenauyd Ha a’spodOTOCHUMKAX JIHHEHHBIX
pasMepoB, ¢dopM u mnomanmeit M306pakeHHBIX OGHEKTOB MECTHOCTH COXpaHser-
CH JIMIUEL B iIEHTPABHOM YaCTH CHHMKOB, OrpaHWYeHHOE MPAMOYTONBHHKOM CO
cTropoHamu B 8-9 cm, nmpu craHmapTHOM pa3Mepe cHMMKa 18x18 cm. 3a ero
mpenenamMu MOABIAIOTCA M K Kpasdm IPOrPeCCHBHO BO3PACTAIOT UCKaXeHua dopm
Y JTHHEHHBIX BETMUMH MpUpPONHEIX 06pa3oBaHuit 0cO6EHHO B YCNOBHAX MepeceueH-
HOl MECTHOCTH,

ITpy HeoGXOOUMOCTH TOUHBIX H3MepeHU U olpefelieHnit o a’pOoCHUMKAM
CHeNyeT HCNONb30BATh JIMINB YTOMMHABLIYIOCS BbIllle HEHTPANBHYI HX 4acTh.
Hcxonsa U3 3TOro CheMKa OCYLUSCTBIISAETCH ¢ NpOHOBHBIM MepeKphITHeM (BAONL
gxéemz%!{;oro MapiipyTta) B 60% M c momepeyHbiM (MeXOy MapuipyTamMm) —

- 0.

12.4, Ton u306paxkeHua NPUPOSHOTO OOBeKTa (WM CTENEHbL NOTEMHEHHS
SMYNIBCHOHHOTO C0A GOTOMATEPHATOB) HaXOOUTCA B HAPAMON 3aBHCUMOCTH
OT OTPaXaTeNnLHOM CIIOCOGHOCTU ero MOBEpXHOCTH, CTENEHH OCBEILEHHOCTH COJH-
1eM H HEKOTOPbIX NPYTHX (HaKTOpoB.

12.5. HauGonee peanbHo monyuuTh H3oGpaxkeHHe ¢ paspelaroied cnoco6-
HOCTEIO o 20 ynuumit Ha 1 mm. Ucxond u3 3TOro mpy M3BECTHOM MaclirTaGe 3ae-
T4 MOXHO ONpenernaTh HaMMEHBLIYI0 BENMHYMHY 37ieMeHTOB MECTHOCTH, KOTOpPLIE
oTo6paxanTcd Ha cHMMKax, C Opyro#t CTOpoHbI, 3Hast MUHHMATLHBIE pa3Mephl
06LEeKTOB MECTHOCTH, KOTOPBIE HeOGXOOMMO OMNO3HATE Ha a3po(dOTOCHMMKaX,
MO>HO OMIpeReIUTh ONTUManbHbIA MaciiiTab sanera.

Ilpn nmonGope COOTBETCTBYIOUMX a3po)OTOMAaTEpPUanoB H (POTOXHMHUKATOB
nojIyuaeMele a3popOTOHEraTUBbl HAIOT BO3MOXXHOCTH MONYUMThL Ha CHUMKE 4-
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H S-KpaTHoe yBRenuueHue.

Ka3aHHAs Bbllile pa3peulalomas CrnocoGHOCTb COBpEMeHHBIX a’podoTocHC-
TeMm (ADA-aspodoTomarepHanbl) KacaeTci IJ1aBHBIM obpa3oM H30GpaXeHHA
PAJOM pPACMONOXKEHHBIX KOHTPACTHEIX Mo ToHY o6bekToB. C yMeHblLeHHeM
KOHTPAaCTHOCTH TaKMX OOBEKTOB INPOUCXOIMT HEKOTOpPOE YMEHBIICHHE peashb-
Ho# pa3pellatonteit cHocoGHOCTH aspodoToMaTepnanos.

OpHaxo BBICOKYIO paspelialllylo CNocOGHOCTE MMET JMIUb AUHeiHble
3]1eMeHThl MEeCTHOCTH, HalpHMep cBeTiag Tpona Ha TemMHom doHe TpaBbl MIM
TeMHBI# CTBOJI mepeBa Ha (OHe CyXoro IlecuaHoro mwisxa u T.4. B To ke Bpems
KOHTYpH! OKpYyITIOf MM HHO# HenuHeliHOH ¢dopmbl TpynHo, a nopoit coBcCeMm
He OIO3HAIOTCA NaXKe NpH nonepevHuke no 0,3 MM,

12.6. Ilpu mpoBeneHun M3BICKaHUH YacTO NPUXOOMTCS HMeTh HEIO CO 3Ha-
YNTENHHRIME TUIOLANAMM, KOTOpBIe MOIYT ObITh 3aMKCHpOBaHBI JMIUIL COBO-
KYIIMOCTEI) B HECKONIBKO HECATKOB WIM I®dKe COTeH ajpodoTocHUMKOB. lhns
obuero ux o63opa Nocie HyMepalud HeraTMBOB M M3TOTOBJICHMS KOHTAKTHBIX
OTIIEYaTKOB Henacrcs HaKumHOM moHTax. [TaBHoe HasHaueHHe HAKUOHOTO MOH-
Taka — OOBEeKTHBHAA OLGHKA KayeCTBa 31eTa M H3TOTOBJICHHA OLHOTOHHOMH
KOHTAKTHOA NeyaTd CHUMKOB. Tak, o HeMy BLIABIAETCA NOJHOTA H NPaBWIIL-
HOCTb MOKPHITHA IUIOUIANN CBEMOYHBIMH MaplUpyTamHu: cobmoneine HOpMaTHBOB
MpAMOJIMHEHOCTH, OTCYTCTBHE PA3pBIBOB MEXIY MAaplupyTaMu HITH Upe3MepHO-
Io HONEPeYHOTo M IPONOJIBHOTO Nepexpbituf. 110 HAKMIHOMY MOHTaXY BHIAB-
nseTcA TaKXke “enouka’’, 00ycnoBleHHas HenapaienbHOCTHIO OCH KaMephi AD®A
JIMHUM MapuipyTa MoJieTa, COOTBETCTBME pacYeTHOTO KOMUYECTBA a3poOTOCHUM-
KOB ()aKTHYeCKOMY 1 HEKOTOpbIe Opyrue NoKa3areny.

12.7. Nocne pa3GUBKH MOHTAXA HA YYacTKH M HyMepauuu HOCTeTHUX U3To-
TaBJINBAETCHA PENpoAYKUHA HAKHAHOTO MOHTaXKa OGBIMHO C YMEHBLICHHEM B 3—
5 pa3, B macurra6e 1:50000, 1:100000 u r.1., B 3aBucHmMocTH OT MaciutaGa 3ane-
ta. [loMumMo co3manus ycnmoBu#t mnst o630pa paitoHa pabort, penpodyKUUS Ha-
KUOHOrO MOHTa)ka ynoOHa IJisi ONo3HAaBaHMSA Ha OTOENBHLIX CHUMKAX KOHKpeT-
HbIX MECT, IUISi [IOMCKA CHHMKOB B GOJIBLIOM CheMOYHOM MaccuBe W T.O. Iloa-
TOMY TaKHe PenpoNyKIUMH SBJAIOTCA HeOTheMIIEMOH 4acThi0 KOHEUHOH nponyk-
LMY JIETHO-CbeMOUHBIX paboT.

12.8. YUacto GniBaeT HeoGXOOUMO HeMOCPENCTBEHHO NpH MPOBENEHHM TOJie-
BbIX paGoT BBHINONHATH OeMIMPPUPOBAHHE CHHMKOB, HAaNpHMep OKOHTYPHBATDH
IUIOLIAAY OOKMHAKOBOTO colep)xaHuA. Tak BO3HHKaeT HeoGXONUMOCTh B H3TOTOB-
neduH Gorocxem. OHM NPeOCTaBIAIT co0oi MOHTaX BbIpe3aHHbIX U HAKIIECHHBIX
Ha KapTOH WIIM Ha OPYTYIO XECTKYIO OCHOBY ileHTPATBHLIX YacTelf a3pOCHUMKOB.
JTH HeyTOYHEHHBIE MM MO3auuHbie GOTOCXeMbI MOTYT CO30aBaThcsAd Ha HeGonb-
LHMe YUACTKM MY OIHA Ha BCIO CHATYIO TepPUTOPHIO, B 3aBUCHMOCTH OT KOJIMYECT-
Ba H3BICKATENBCKHX INOOpasNenieHu#l, HeoGxoOMMoOCTH cpouHo#t chauu pabot Mo
4acTAM M IpYIux o6CTOATENBCTB.

12.9. B ToM cnyuae, Korga no ycuoBuaM paGoTobl NaHHbIE H3LICKAHUN HOJINK-
ALl HAHOCHTBCHA Ha TOYHYIO KapTy, W3 ad3podoTOCHUMKOB M3rOTOBJIAKT YTOUHEH-
HY® WIM IOpuBedeHHYI (orocxemy. OHa mpefcTaBnser coGoi MOHTRK Ha XKecCT-
Ky OCHOBY UEHTPATBHBIX HacTed 23po(dOTOCHUMKOB, KOTOpLIE MOCPeICTBOM

ONTHYECKUX NpeoGpa3oBaHHA HCIIPaBIicHB! Ha pelbed M NpUBENEHl K 3a0aHHOMY
macuitaby. HemocTosiHCTBO Maciutaba CHUMKOB CBA3aHO C TeM, YTO BCIEICTBUE
MOCTOSIHHBIX TypOyJIEHTHBLIX NOTOKOB BO3NYXa CaMONET INpaKTUYeCKH HEeBO3-
MOXHO YLEepXaTh Ha 3a[aHHOM BLICOTe M B HYXHOM nonoxennd. s tpaHcdop-
MUPOBaHUA CHUMKOB 32 HAKJIOH HOJIyYaloT [aHHBIE CO CNEMANbHO YCTaHOBIICH-
Horo Ha AQA ypoBH#A, a MaciuTab KaKOOro CHUMKA ONpENeNAIOT N0 NOKa3aHWIM
panuoBBICOTOMEpA.

Eci CHUMKH, TOMHMO MpHUBeNeHMS K eAMHOMY MacluTaby, HCTpaBjieHbl 32
penbed U 32 HAKIOH ONTHYECKOH ocH ADA B MOMEHT ChEMKH M OPHEHTHPOBaHbI
OTHOCHTEJIBHO CTOPOH TOPH30OHT&, TO TAKOH MOHT®XK Ha3hIBAIOT (OTOIUIAHOM.

12.10. Mo mape CMeXHBIX, YaCTUYHO NEpPEKPBIBAIOIMXCHA OTHEYaTKOB (Ha
BEIIMYHHY OKono 60%) MOXHO BOCCO3HAThH NMPOCTPAHCTBEHHYK (CTEPEOCKONHM-
YeCKyI0) MoIeNnb H300paXKeHHOH Ha HWX MecTHOCTH. Ilo Helt Nonyval0T He TOMNb-
KO IaHOBbIe, HO ¥ BepTUKAIBHLIC (BLICOTHBIE) XapaKTEPUCTHKH, T.e. C IIpH-
eMIIeMOif TOUHOCTBIO OMpPEHENAIOT BBICOTHI (GopM penbeda ¥ OPYrUX HPUPON-
HBIX 06BeKTOB. JInst 9ToH LeNH CywecTByeT AN npuGOpoB, ¢ HOMOLIBIO KOTO-
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pLIX PacCMAaTpPUBAIOT U U3MEPAIOT MPCBLINIEHMA OOHHX OOBEKTOB OTHOCHTENTBHO
OpYTHX C 3aJaHHOM TOYHOCTEIO B 3aBHCHMOCTU OT maciuraba 3anera M Ha3Haye-
Hus paGoT.

Bocco3pgaBaemasi o crepeonape adpoGoToCHIMKOB 06BbeMHasd Monenb MecCT-
HOCTM I03BQNAEr B MpoHecce NpelBapHTENIBHOIO KaMepallbHOrO aHalnu3a BhifAB-
NATh OCHOBHBIE YepThl MOpGONOTMM YUacTKa, CyuuTh o6 onpcoendolMx ee
cBOfiCTBaX MOpON, M, TAKUM 0Opa3oM, MONOHTH K H3YYEHUIO TIe0JIOTHYECKOTO
CTpOeHUA U OPYTHX XapaKTepMCTHK perHoHa. Eiue Gosee BakeH CTepeOCKOIH-
YeCKUH MPOCMOTP HU3y4YaeMoM TeppUTOpPHM NpU MPOBEOEHHH IOJEBHIX H3BICKa-
Hull, KOorga B pe3yJbrare OelNdPOBaHUA adpOoHOTOCHUMKOB CO3HNAIOTCA NyYLUHe
yCNOBHSA, HanpumMep 1A MPOCNeKMBAHHA ONHOUMEHHBIX INACTOB MOpPOH, IPaHHULL
MeXBY HEMM H T.0,.

12.11. Ceilyac IIpUMeEHSIOTCSI HOBBIE BHIObI CHEMOK, KOTOpbIE, ONHAKO, MO
CriocoGHOCTH NepenaBaTh HETAIM MECTHOCTH He MOTYT 3aMeHUTh 4epHo-Oenble
a3po(POTOCHMMKH, a JIMUID HAONONHAIT UX. [lepBrIMH Cpedy HUX cledyer Ha3BaTh
CHEMKH C TMOJIYYEeHNeM LBETHbIX CHEMKOB, Ha KOTOPBIX 0TOOpaxaloTcs B GIU3KUX
K €CTCCTBEHHBIM KpackKaM BCe TIpHpONHble OGBEKTBI MECTHOCTH. JTO MOMOTraer
ONO3HaBaTL HalexHee, HAaNpumep, pa3Hble TUILI IIOYB, TOPHBIX Nopod ¥ Op.
HHorma NpMMeHAITCA TAK)Ke [BEeTHble CNEKTPO3OHAIbHBIE CHUMKHM, KOTOpbIe
nepenalnT 00BeKTHl B HEeCTECTBCHHOM UCKKEHHOM liBeTe U TeM NONYepKHUBAIOT
pAl ocoGeHHOCTel naHnmadTa, HallpuMep MepeyBiaKHeHHBIe NTOYBbI.

OMNBITHO-NPOU3BOACTREHHBIE MacIHTaGbl HpuobpeTaeT pamuoIOKaLUMOHHASA
CheMKa, ITIaBHOe HOCTOMHCTBO KOTOPOH 3aiuliodaercs B BO3MOXHOCTH MpoBelle-
HHSA 3aIeTOB MPH CIUTOIIHOA 06nayHoCcTH B Joboe Bpems cyTok. OnHako BCIeICT-
BHH MenKomaciuTabHocTa (1:100000 v 1:200000) u cTpouHoro HpuHuumna duxca-
UMM M300paxceHus Ha ¢oTONNeHKy, paspelnaonas ee CHOCOGHOCTh YacTo Ha
TIOPAOOK HHXe, ueM a3poPOTOChEMKH.

[upoko HauMHAOT NPUMEHATBCA TaKxke HHQpaxpacHas ¥ pagUOTEIIOBast
23pOCHEMKH, NO3BONAIME BhIABIATh YYaCTKU TepMaIbHbIX aHOMATU B npede-
jax CyIIM MM aKBAaTOPHM, HanpumMep TepMalibHble UCTOYHMKHU, COpOCHI IPOM-
CTOKOB H Ip.

12.12. OcHoBHO# 06beM aspodoTocheMOYHEIX paGoT o0uiero HasHaYeHUs B
Halle#t crpaHe BBINONHsSETCA CHENUATU3HPOBAHHBLIMM TEPPUTOPHANBHBIMH HOI-
pasmenenusamu I'paknaHckoro Bosmymmoro ¢nora — oTpAmamu cleuNpUMeHe-
uusA, Tlpousponumble MMM a3podoToMaTepHanbl OTBEYAIOT eNMHBIM, HauGolnee
BLICOKUM Tpe0OBaHNAM.

Menbumi#t o06bemM a3podOTOCBEMOK BBINONHAT BEOOMCTBEHHBIE OpTraHHU-
3apuu. Cpeln HUX cledyeT HasBaTh, HalpuMep, Bcecoro3HBIN HHCTUTYT CEJIbCKO-
XO3AHCTBEHHBIX adporeofgesuueckux Hi3bickaHuit (BUCXAT'H), uncruryr “Jlec-
npoeKT’’, o6benuHeHne “Asporeonorus’™ u JlabopaTopus a3poMeTOnOB IIPH 3TOM
o6neduHeHnu.

OGume cBepeHua o gemudpupoBannio a3pohoTOCHUMKORB

12.13. HeumdpupoBaHue a3podOTOCHHMKOB NpencTaBuser cobo# monyue-
HHe MaKCHMankHOro of6bema cBemeHHIt 00 M3ydyaemom palioHe Ha OCHOBaHUH
aHanM3a B3aUMOCBA3CH, CYIIECTBYIOIMX MEXIY XapaKTepoM H pachpenelncHuem
oToGpa3uBIIMXCA Ha CHHMKAX 3JIeMeHTOB NaHmmadgTa ¥ BHYTPEHHHM HX Collep-
XKaHueMm.

12.14. MpusHaky, ¢ MOMOIUBI0 KOTOPHIX BLIABIAIOTCA UITH OeIIMPUPYIOTCH
YCIIOBMSL YYaCTKa, IEeAATCA Ha NpsMble H KOCBeHHbIe. K MpsAMBIM IpU3HaKaM OT-
HOCATCS TAKUE, KOTOPble CBOHCTBEHHbI CaMUM O05BeKTaM MECTHOCTH H KOTOpLIE B
TO K€ BpeMsA HENOCPENCTBEHHO OToOpaxaloTcs Ha aspodoTocHMMKaX: dopma,
pasMepbl M TOH M300paxkeHHs, oNpenensaieMbiit 1IBETOM H OTpPaXKaTeNlbHOHK crnocob-
HOCTBI0 K&KIOI0 KOMIIOHeHTa. 3TO, K NpuUMepy, IIMHHBIE TPsAOLI MM MOUTH
Oerneli TOH M306paXKeHUA IeCUaHOH MOBEPXHOCTH, oOnafamel BLICOKOR o0TpaxKa-
TEeJILHOR CIIOCOBGHOCTEIO.

K KocBeHHBIM NpH3HaKaM OTHOCATCA TaKue, KOTOPbIE CHY)XaT JIMIIL MHIH-
KaTOpaMH, yKa3blBAOUMMH Ha HATHYME KOHKPETHbIX 06BeKTOB lipupomQHOR cpe-
Obl WA NPUCYIUHE UM OTpenesieHHble CBOMCTBA, crienMduueckue oCOBEeHHOCTH.
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Tak, pan H30oGpa3suBIIMXCA Ha CHUMKAX HeOONBUIMX O3ep HA MOBEPXHOCTH Hal-
nofiMeHHOM TeppaChl MOXKET YKa3biBaTb Ha 3ajeraHde MON, INOBEPXHOCTHBIMU
HeCYaHbIMU UM CYTMECUaHBIMYU OTJIOXKEHUSAMH BOLOYTIOPHBIX IJIHH.

12.15. O6biuHO 1A ONO3HABAHUA M M3YUYEHHA NPUPOOHOro 0GbeKTa HCIOMNb-
3YIOT He OfIMH, a BCIO BO3MOXHYIO COBOKYIMHOCTb KaK MpPAMBIX, TAK U KOCBEHHBIX
neln@pOBOYHBIX NPU3HAKOB, Onaronapd 4YemMy OHH Kak Obl LOIONHAKT HOpYyT
npyra. [lpoucxomur, TakuM o6pa3oM, MHOTOKpPATHOE OMIO3HAaBaHKe 0O0BEKTOB H
OLHOBPEMEHHO YTOUHEeHHE 3aKITIOUEHH 0 HX COCTOSIHUH, CBOHCTBax.

IIlna monyueHusl CBeOdeHUH, HEMOCPENCTBEHHO He oToOpaxaompxcs Ha a’po-
doToCHUMKaAX, HCIONB3YeTCA NMaHMadTHRIN Momxod K HetmdpupoBanuio. OH
COCTOMT B NpHBJIEYEHHH BCero KOMIUIEKca CBEdEHUN O Ireonoro-reorpaduyeckux
YCHOBUAX TEPPUTOPUM, 2 TAKKE H3BECTHHIX 3aKOHOMEPHOCTAX B pacnpeneneHuH
U NPUYPOUEHHOCTH KaXKOOTO M3 KOMIIOHEHTOB MpUpOonHOH 0GCTaHOBKY s MO1y-
ueHUsA TpeGyeMbIX 3aKIIIOYeHHH.

12.16. Tlo aspodorocHHMKamM paHee Bcero U Haubolnee olpeneineHHO Ie-
HiMdpHpYyeTCA pAd CBOHCTB ClIaraloLIMX I'PYHTOB. BMmecte ¢ BOCNPHHMMAEMBIM
Ha MpOCTpaHCTBEHHOW Monenu penbeom 310 co3pgaeT GnaronpudTHbIe Mpen:-
NOCBUIKM O BBISCHEHHs] OPYTHX IPUPOOHBIX YCNOBHH Teppurtopuu. Jlumb 3a-
TeM, MpUBAEKad Lpyrve NPU3HAKH Y MHOMKATOPBI, OCYMIECTBIIAA aHAIM3 U CO-
NMOCTaBJIeHHe, BBIBIAIOTCA, HaNpUMeEP, TIeoNoTo-CTPYKTYpHad o6cTaHOBKa,
recIOrHYecKoe CTpOeHue paiioHa.

12.17. HewmdpupoBanve aspooTOCHHMKOB, T.e. ONO3HaBaHue ¢opM
U BbIsiCHEHHe colepaHus M306paKeHHbIX Ha HMX OOLEKTOB MeCTHOCTU pacias
naeTcs Ha OBa 3Tana. [lepBblif U3 HUX — NpedBapUTeNbHOE WM KaMepaILHOe [e-
umdpupoBaHue, BTOpoil — nojieBoe OelupupoBaHue.

12.18. KamepanbsHoe neumbpupoBaHne HauUuHAeTCA C IPOCMOTPA a3pOCHUM-
KOB, NpEeXOe BCEro CO CTepeofipocMoTpa H3obpakeHHON Ha HUX MECTHOCTH, s
[ipedBapUTeBHOIO O3HAKOMJIEHHS C YYacTKOM MpPENCTOR IIMX U3BICKAHUA.

3arem nepexonOsT K 6Gonee TILIATENBHOMY HPOCMOTPY M aHanu3y u3olpaxe-
HUS He TONbKO Ha eOUHMYHBIX a3pOCHMMKaxX, HO TaK)Ke Ha BOCCO3OaBaeMoi Mo
HUM [pocTpaHcTBeHHo# Monenu. Ha 3tom asTane ocyluecTBisieTcs pacHoO3HaBa-
HHe HITH JetdpupoBatue Gopm penseda U UX reHe3uca, ONMPENENAIOIMX CBONCTB
U ocoGeHHOCTell craraloumx HX IPYHTOB, TeONoOro-CTpYKTYpHOH o6GCTaHOBKH,
TUIPOTEOTIOTHUECKUX YCIOBUH U Op.

OnxoBpemeHHO COCTaBIAETCA KapTa-CXemMa BCEX HaJeXXHO ONO3HAHHBIX
¥ YaCTHYHO WM IPEnIoNIONUTENBHO BBIACHEHHBIX O06LekTOB. Kaxnkmt u3 Hux
HAHOCHTCH OCOOBIM YCIIOBHBIM 3HaKOM WJIM LIBETOM Ha cXeMy M0 CTelieHU NOoCTo-
BEPHOCTH OMNO3HAaHUA C LE/IbI0 COOTBETCTBYIOLIETO BO3BpalleHUd K HUM MNpPU MO-
CNERYIOLIEeM H3YUSHNHU.

Tlocne 3aBeplieHMs NpeZBapUTENLHOTO JTaNa NelIUdpPHPOBaHUA adpPOCHUM-
KOB CTaHOBMTCA SICHHIM 00beM MpPedCTOAIMX [ONeBbIX paGoT: yCTaHABINBAOTCA
BCe BHObI MCCIIENOBaHUM, HAMEYAIOTCA YYaCTKH CHEUUATBHOTO, HETANBHOFO M
KOMIUIEKCHOTO H3yudeHUA. Ha 3To#f OocHOBe MIIAHHPYKOTCA MOJIEBbIe MapUIpYThI
onsA (OHOBOTO W LETAILHOTO H3YUYEHMs YYacTKa, YTOYHeHMS 00beKToB. IlmaHu-
pYIOTCA TaKd)e MeCTa 3alloXeHUs WydpoB, KaHaB, CKBAXUH, HeOGXOOUMBIX IS
PACKPBITHA COOEPHKAHUS KaMepanbHO HeyCTaHOBJIEHHBIX OGBLEKTOB WK KOHTY-
poB, WIS NOKYMEHTUPOBAHHUs CBONCTB CHaralouMx MOpon, NPOCHeXUBAHUA IUIac-
TOB OMNpele/IeHHOTO COCTaBa WM 3JIeMEHTOB I'eONIOro-CTPYKTYpPHON 0GCTAHOBKH.

12.19. MNonego#t atan pabot sABNsercsA HauboIee TPYOIOSMKUM U IIPONOIIKH-
TEJILHBIM, HO MO3BOJIAET NONYYHTh OCHOBHBIC [aHHbie IUIA U3YYeHUsA ColepxaHus
U ocobeHHOCTelt MPUPONHBIX 0OHLEKTOB.

Ha 3ToM 3Tane MojyyaoT HemoCpenCTBEHHO B HATYpe BCE KauyecTBEHHbIE U
KOJIMYECTBEHHbIE XapaKTePUCTHKM OTOGPaXeHHbIX Ha CHUMKax MPUPOOHbIX o6pa-
30BaHUi, MPOCHEKUBAIOT HX PacNpOCTpaHUe, MPOBOMAT IPAHMULI  MEXIy HHUMH,
orOupaloT o6pasubl H MOHOJMTHI [UISl BHINONHEHUA aHAM30B H  OMpedelicHnit.
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HemndpupoBaHie OCHOBHBIX 3j1eMeHTOR JlanamadTa nobepexuil

12.20. Penbed, B oTnuude OT OPYLUX SMeMeHTOB JaHauladTa, MOXHO He-
HocpefAcTBeHHO HaGnionaTh Ha aspodoTocHMMKax Gnarodaps BO3MOXHOCTH BOC-
CO3[1aBaTh 110 CTepeoape NpoCTpaHCTBEHHYIO MOIENb MECTHOCTH,

Benencreue pasnuuHOM BemuuHMHbl (POKYCHOTO paccTOSAHUA aspodoToan-
naparoB (70 unu 100 MM) ¥ pacCTOSHHA HAMJIy4IUero 3peHMA yeloBeka (0KOIO
250 MM), Ha cTepeoMoOneNH MPOUCXOOUT 2 —3-KpaTHOe YBelMYeHne NpesbiileHuM
perbedda NO CpaBHEHHMIO C HMeHCTBUTENEHOM ero BenuunHoNR. JTO MO3BONAET BHIA-
BUTH Ha Momenu fe TONbKO KpyIHble GOpMbI, HO ¥ €0Ba BHIPAXKEHHbBIE ero neTa-
. Tak co3galoTcsa O6aroNpUATHbIe IPEONOCHUIKH IUIA yCTAHOBJIEHMS TaKMX
CBOHCTBE IOpOMd, KOTOphIe CBA3aHBI C XapaKTepom penbeda, Kak, Hanpumep, UX
TPEeLMHOBATOCTh, YCTONUMBOCTD, INIaCTUYHOCTD.

HHoroa ¥ rpu ¢nabo BhIpaKEHHBIX NOHHXKEHHAX MoOepexnst 0TMeUaeTCH BO3-
pacTaHHe YBNaXXHeHHOCTH TPYHTOB, & CJIEJOBATENBHO, JIYYLLIKE YCIIOBUA Pa3BUTHA
NOYBEHHO-PACTHTENBHOIO MOKPOBA, YTO OGHApYKMBAETCS IO IOTEMHEHHIO TOH2
u3o6paxeHud. TloMyMo HHOMKAUMOHHOH ponM NpH BLIABNEHHH GOpM MMKpO-
penbeda, TOH U306paKEHUsT NOIBONAEY YCTAHOBUTH MECTAa 3aieraHus Ha HeGoNb-
uiol rny6uHe BOOOYNOPHBIX WIH, HA0GOPOT, BOZONPOHMIAeMBIX TpyHTOB. TouHas
MpUYKHA CO3MaBLIErocs NMONOXKEHHA B KAXIOM Cly4yae MOXeT ObITh YCTaHOBJIEHA
MpyY HoNeBoM IOeltdbpupoOBaHUH.

YuuThiBas MoJydYeHHLIE 110 CHUMKaM CBeleHus o pensede, CBOHCTBaX Nopon
¥ OCYLUECTBIIASA aHaIu3 u300paxKeHUsA (IO TOHY U PUCYHKY), a TAKXKE CTepeoMoLe-
JIM, BHIABAAIOTCA NETUTM U 0COGEHHOCTH, MPHM3HAKH H MHOMKATOPEI, OTpaXaAOLMe
reoJioruyecKoe cTpoeHde. B YacTHOCTH, TAKUM IyTeM OINO3HAIOTCS BEILIeCTB CHHbIM
<OCTaB, XapaKTrep HaIUIaCTOBAaHHS, qUATeHe3a, HOCNefoBaTenbHas CMeHa OIHHX Io-
POO OpYTHMHU, a TaKXKe YyCTaHaBIIMBAOTCA TpaHUIbLI MEXRY HUMH. IIpu 3TOM CTpa-
FHrpauuecKas WX MOCIEIOBATENBHOCTh 0 a3pOCHUMKaM, KaK U B Haryp€, npo-
ClieXHBaeTc OT KaKoro-nubo MapKHpYIOIEro TOpHM3OHTa, a 3aTeM yTOYHAETCH
MIpH TIoNIeBOM HeuM bpHpoB aHUM.

12.21. TlouBbl ¥ pacTUTENHHOCTL Yallle BCETO OIpeNeNsioT OCHOBHOH ¢oH
aspodorou3obpaxkeHHss — ero TOH ¥ PUCYHOK, 3 TaKXKe 3a4yacTylo SBJIATCA
UHOMKATOPaMK eOIOTHYECKOrO CTPOEHMA, THIPOre0IOTHYECKHX YCIOBHHA H He-
KOTOpPBbIX OPYTHX KOMIIOHEHTOB NpUpogHo# oGeTaHOBKU. Bnaromaps sromy, npu
el prHpoBaHUM YKa3aHHLIM KOMIIOHEHTaM naHmmadTa HeoGXooMmo YOEnsATh
O4YEHBb BaXHOC BHUMaHue.

Ha aspocHumke (puc. 11), HecMOTpA Ha ONpeNeNfolLyio polik NONCTHIIA-
mieit mopone! B GOPpMUPOBAHNH 0GIHEro o6IMKa, TOH H PUCYHOK ee U300paxeHus
OTYACTH MACKUpYeTCd MepeKpPhIBAIOLMM MATOMOIIHLIM  CMaboryMyCHpOBaHHbIM
[HOYBEHHBIM CJIoeM. Tam, BCIeOCTBUE Martof MOILHOCTH MOCHEIHEro, OH ompene-
TTMJT CBETNO-Cephilt TOH u300paxkenus (0).

Ha aspocHumke (puc. 12) npu cxomHom oGiem oOnMKe NOBEPXHOCTH, T.€.
NpU OTHOCUTENBHOR OIXHOPONHOCTH CEpOro TOHA ¥ IMOJIOCYATOIO PUCYHKA, BBI3-
BaHHOTO pa3BMTHeM Cl1abOBbIpaXKeHHBIX B penbede N0XGHH CTOKA, Bee e Mpeob-
JIajaoiuas 4acTh TeppHTOpUM Npuobpena Oonee TeMHbIH ToH u3o6paxenus. Ilpu
noneBoM IOenmdpUpPOBaHHN YCTaHOBJIEHO, YTO TaKoe MOJIOXKEHUEe 3MieCh Olpene-
nsaer copMuUpOBaHHEINH 6ornee MOILUHBIH IMyGOKO I'YyMYCHPOBaHHBIR NOYBEHHBIHN
CIIOX Ha YeTBEPTUUHBIX CYTTMHKAX. B To >ke BpemMs B IIpaBOM BepXHeM YITly CHUM-
Ka (I) Opu TOM e BHelUIHeM XapaKTepe pUCyHKa Habmiomaerca Gonee CBETHId
TOH M306pOKEHUNA M3-32 YMEHBUIEHHS MOUHOCTH TYyMYCOBOTO ropusonTa. Haubo-
Jiee TeMHBI TOH M300paxKeHns GOJBLIOTO NPAMOYTONIBHOTO MaccuBa (3) obmsc-
HAeTCS HeraBHeH ero BCHalKoi, T.e. Dosee 11iepoXOBaTOH MOBEPXHOCTHIO M HOTO-
MY TIOBbHLEHHbIM paccessiHUeM OTPaXXKeHHOTO CBeTa.

Eme Gosee cBeTIblil TOH H306paxkeHHs obiuero GoHa u neraneft no6ep expst
Halnonaercss Ha KpymHomacluraGHom aspodioTocHuMKe puc. 13. Ha Hem nped-
CTaBJICHO COYETaHHe CBETNbIX, MeCTaMM HoUTH Oenblx (a), cephbIX, u3pemKa
MPaKTHYECKU OO 4YepHLIX (B) ToHoB. HauGonee TeMHBIA TOH — U30GpaXceHHE Bo-
OOeMOB, paBHble INMyGHHBI KOTOPHIX ONpENEHAIOT BAPMALMHK MMOTEMHeHUS, a He-
ONMHAKOBAaA WHTEHCHBHOCTb CBETNIOI0 TOHA BHI3BAaHA Pa3JIMYHBIM COLEpXKAHUEM
COOTBETCTBYIOLIMX KOHTYpOB. Tak, cBeTno-cepoe usobpaxenue 6osee Bcero omnpe-
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Puc. 11. MenkxomaciutabHeiit aspodorocHuMok (1) M cxema mewmdpupopa-
uua (1) noGepexxpd BODOXpaHWIHLIA

@ — UHTpY3uGHOe TeAO 2panuros; 0 — OKpymaruue €20 0yau-epadel mera-
MOpPUBUPOBAHKLIX 6 NPUKOHTAKTOBOU 30HE CAAHYE8, U3BECTHAKOS NPOTEPO-
30l — HumHez0 KemOpui; 8 — pycao paccexaroweil ux baaku; 2 -- epaoa
J0OMUTO8, NECYaHUKOS, U3IBECTHAKOE NPOTEPO30U —~ HUNMHE20 KeMOpUA;
0 — 2pAdbl NECYGHUKOS, ANe8POAUTO8 HUNHE20 Kembpus; € — 2pAds. nopghu-
puUTO8, O0AOMUTOE, UBBECTHAKOS HUKHE20 OEGOHA; X — NOAO2AA 2pAOa CArbO
AUTUPUUUPOBAHHBIX NECUAHUKOG BEPXHE20 0eqOMa; 3 — XGOUHO-AucT8eHHbil
flec Ha cegepHbix CKAOHAX 2pAd; U — HAWHY; K — O0aAKu ¢ 8000TOKaMU; , M,
H — UCTOUKUKU 2DPYHTOBLIX 800; O — NOAOCURTO-CTPYUHATOIE pUCYROK AKKYMY-
AATUGHOU pagHuHbl;, N — waelifivl 0ea08UANbHO-NPOAIOSUANLHBIX HAKONAE-

HUlt 8 OCHOBAHUY CKAOHOB

[eNseTcA CIIoXeHUeM HOBEPXHOCTH MeCKAMH ¢ o4eHb ¢/1alblM TyMyCOBbIM rOpH-
30HTOM. B NOHMXEHHSIX CNIOH ryMmyca M yBIaxHeHue Gollpilie, YTO BbI3bIBAET
noTemHeHne u3oGpaxkenus (6). Ha xpyThix oTkocax muxpopenbseda (k) U B
npubpexHoll monoce (r) BOLOemMoOB, Ilie NOYUBEHHBIA CIOYl MPAKTHYECKH OTCYTCT-
BYeT, u306pesxeHue npuobperaet noutn Genblil TOH.

ITpomexcyTouHsle cepble TOHa Ha puC. 13 ompenengOTCS He TONbKO MOYBEH-
HBIM [HOKpPOBOM, HO H TpaBAHUCTOM (6) MNM KyCTapHUKOBOH PacTUTENHHOCTBIO
(e) . KycTsl #306paxaoTcsi B BUIe KPYIHBIX TEMHBIX, IOYTH YEPHBIX TOYEK MM
HeGONBIUMX AATEH TeMHOro ToHa. Ho mMecramu B npubSpexHol nonoce BoOOoEeMoB
OTMeEYaercsl Cephblif MENTKO3epHUCTHIH PUCYHOK GoTouzobpaxenus (ji) npuGpex-
HOH pacTMTENLHOCTH.

CioliHoM BEICOKOCTORHBEL JieC Ha KpYNHOMACIITa6HLIX a3pOodlOTOCHHMKAX
H300paxaeTca CHeuMMHIECKUM 3ePHHCTBIM PUCYHKOM CEpPOro, YacTo TeMHO-Cer
poro ToHa (puc. 14, T), oTaensHeie ~3epHa” KOTOPOTO — KPOHBI AEPEBbER ¥ TCHU
OT HUX.

Ha aspogotocHumkax maciitaba 1:25000 — 1:50000 B GOABLIMHCTBE CYy-
YacB COXpansercs eilie 3epHUCTHIM pPUCYHOK H30GpaKeHHS JIECHBIX MACCHBOB,
YMEHBILAOTCA JINLIB NOMEPeUHMKHU ~3epel”. Takasd CTpyKTypa KCUC3aeT JNHILL Ha
CHUMKAX KyCTapHMKOBOH PacTHTENILHOCTH, H30GpaxeHue KoTopoi npuobperaer
CepEIit TOH, OTIMYALUACA OT H300paKeHHS TPaBOCTOEB 3aMeTHO GOJIBLIMM IO-
TeMHeHueM (puc. 14.1: a,8).
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Puc. 12. CpenyemaciiTaGHRIN
a3pOoPOTOCHHMOK  BBICOKOTO
noGepexbs, CI0XEHHOTO ¢ MHO-
BepYHOCTH  o0/eccoB aHHBIMH
CYTIIKHKaMu

a = &xBo aupawenime e
peasefe aoxGunvl croxa; 6 ~
uspedxa 8CIpENAIOUuccs npo-
MOUHbL, DbITGUHBL Ha UX npo-
00aMERUU; 8 — MPOCadoyHble
3ama0unbl UHO204 C 2nuKuc-
TOIM OCAOKOM & YeHTpe ~—
ceeravlii TOH; 2 — Oonee CMbl-
Tble; O — MEHee CMblTble noY-
8bl; € — NAeCONOCAOKU; X —~
KpynHaa pa3zaergaenHas Oan-
xa; 3 — c8emescnaxanwnie
noas; u — pamuviéaeMmulii gon-
Hamu bepez

Puc. 13. KpymHomaciuraBusiii aspodoTOCHUMOK MHecuaHoro mnoGepexbs Llum-
JIAHCKOTO BONOXPaHWIHINA

a — naubonee ceeTable KOHTYPbL — HOBLIULEHUA MUKpopeaveda, auuieHHvle
DACTUTEABHOCTU; & — GbIPOBHEHHbIE ROHUNEHUA, 3AHATbIE TPAGAHUCTOL pacTu-
TEAbHOCTbIO; 8 — 30/M108ble NepeyanyOaeHKble NORUNEHUA, 3AHATbIE 8000
2 — bepez ux noduepKugaerca C8ETAOU NOAOCKOU — NAAKEM; O — NPUCPENHO-
800HAA PACTUTENBHOCTb; € —OTOenbHble KYCTbl U epynnbl 0epesbes; W — pas-
MbleaemMoe 80NHAMU MeCuaHoe nobepexve; 3 — co8pemenHbvle 0edAAYUOHHbIE
KOTNO8UHDb!
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Puc. 14. KpymiomaciutaGHei#t aspodotochumok (1) ¥ cxema neumdpuposa-
Hus (1) BeIcOKOTO NOGepexbs BOMOXPAHUITHILA

a — 8bICOKAA OCHYOQYUOHHAA NOBEPXHOCTb; O — NUKEHbIE MUKDONORUNERUA
Ha Hell, C8A3aHHbIE ¢ KPYNHOU TPEWUHOBATOCTbIO 8EPXHEMEN08bIX KApOOHAT-
HbIX NOPOO; 8 — KPYTOli 8bICOKUL HAOONOA3HEBOI YCTYN, NOKPBLTBLE CO €TOPO-
Kbl 8000XPAHUAUWA TPABARUCTON DACTUTENABHOCTbIO; & — ONON3HESAR TPEUSURA
Ha Hem; O — Ope8HeoNoN3HE8As NOBEPXHOCT; € — OCAOKHAIWUE ee 8aabl; W —
pasdensiowue NORUNEHUA; 3 — HAUGONEE PAPYUIEHHAR CEEIUMU TPEWUHAMY €e
H4CTYH, U, K — QKKYMYAATUBHbIE KOCbl;, /N — Hepasmbigaembiii Oepez 8 3anuae;
M —001Ka ¢ pA3peneHHbIM 1eCOM U paCTYWuMU 8epuiuHamu; K, 0 — Aecono-
cadKu; n — TOYKU-penepbl, UCNOAb308ABUIUECA ONA NPOedeHUn Gepe20aoii nu-
HUU PA3HbIX NET C NOGTOPHLIX A3POPOTOCHUMKOS U ONPEOeNCHUR 8EAUNUH PA3MbL-
6a fGepe2a; p — Y4ACTOK UHTEHCUBHO20 pa3mbiea Gepeea ¢ gvlcTynamu, obpyuu-
8arOWUMUCS 2ab16AMU

Ha Gonee menxkomacuirabHbIX a3pohoTOCHUMKAX H306paxKeHHe JIECHRIX MaC-
CHBOB TEpJET 3epHUCTYI0 CTPYKTYDY H NpHOOpeTaeT MOBONBHO ONHOOGpa3HLIH
TeMHO-Cepbiii TOH (puc. 14, 1: 6, 2, 3).

12.22. T'unporeonoruueckue yclnoBus N0OOro perHola onpenensanTca peilb-
edomM, TeoNOrMYeCKUM CTpPOEHHEM, CRBOMCTBAMHM CaraiiiMXx NOpoH, NOYBeHHO-
pPacTMTeNbHBIM TMOKpoBoM M Ap. Orcioma mewimdprpoBaHHe 3TOr0 KOMIOHEHTa
nanuadTa ¢ HOMOMBL a3p0POTOCHHMKOB OCYLIECTBIIAETCH KOCBEHHO — MyTEM
OMO3HABAHUA O0COGEHHOCTE! NepeuuClIeHHbIX KOMIOHEHTOB. B 4aCTHOCTH, aHamu3
TOHOB M PHUCYHKa #300paxeHMs Ha a3po¢OTOCHUMKAX, IPOCMOTP IIPOCTPAHCTB EH-
HOW MOIENH NO3BOMSIOT CYOUTh MO PAaCTUTENBHOCTH, popmam penbeda ¥ Opyrum
HHOMKATOPAM O BBIXONAX HCTOYHHKOB, CTENEHM YBJIZXXHEHHOCTH 1oGepexswbs, ray-
6uHe 3aieraHHsA MOO3eMHBIX BOM, HATMYMU BOJOYMOPHBIX TOPU3OHTOB U T.I.
PaznuyHoe cocToAHMe IMAPOTeQIOrHYECKHX YC/TOBHit ONO3HaeTcA He TONBKO Ha
KpyMHomaciTabHbIX, HO B Ha MeTKOMAcCIUTa0HbIX a9pOCHUMKAX.

HewmndpupoBanue GeperodopMHUpYOILIMX MPOLECCOB
H ABJIEHHH
12.23. Pasputne Geperodopmupyumx IpoLeccoB NMPUBOIAT K ofpa3oBa-

HUIO NMWB UM mpucyuwx ¢opm pembeda. Iockonbky dopmsl penbeda BhIAB-
TAIOTCA Ha NPOCTPAHCTBEHHOW MOMENM, TO MO HUM YCTaHAaBIMBAIOTCA U opmu-
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pyloume uxX npoueccsl. ITo co3naer GIIaroNpUATHEIE YCIIOBHUS MpPUMEHEHHS MaTe-
puanoB a3podOTOCHEMKH LI U3YUYEHHR T'eONMHAMUYECKHX Npeobpasopanuit Tep-
puTOpHit. A3DOCHEMKH He3aMeHHMBI IIpH IIOJYYeHHH KOJMYECTBEHHBIX XapaKTe-
pHUCTHK GeperoopMHpYOLMX NPOLECCOB, WIS Yero NpuGerawT K HCHoNb3oBa-
HHIO CHUMKOB NOBTOPHBIX a3p03alIe€TOB.

Hike paccMoTpeHo OemmidpupoBanue nuuib Haubosiee pPacHpoOCTpaHeHHBIX
GeperopopMUpPYIOIMX NMPOLECCOB M ABJIEHUH, KOTOpEIE HENOCPENCTBEHHO CBiA-
3aHLI MONHOCTHI0 MJIM YAaCTUMHO C I'MOPOJTIOTHYECKHM PEKHMOM BOOOXPaHMIHLIL.

12.24. PasnuuHble coyeTaHusA ycnosud nmasmumadTa nobepexnpd u Bo3MEACT-
BYIOLWMX THOPOJIOTHYECKUX IIPOLECCOB, MPOMCXONAUMX B BOLOXpaHMIMILE, TpU-
BonAT K GonbllioMmy pasHooGpasuio dopM M MacluraboB M3MeHeHus Geperos.
TEMIOB M TOCTedOBATENLHOCTH Pa3BHTHA 30eck OGeperoopMHpYIOIMX Opouec-
COB U ABJICHUMN.

OcCHOBHBIMH MNpHU3HaKaMHu HeWHPpUPOBaHMA Ha aspodOTOCHHMKAX IMepe-
dopmupoBansa Geperop BODOXPAaHUNHIL ABJIAIOTCA TOH U300paKeHHd H BUL,
npoduns dopmupyonmxcs GeperoB. OBGBIYHO CKIIOHBI JOJAH B €CTeCTBEHHBIX
YCIOBUAX MOKPHITHI PacTUTENBHOCTHIO. OGpas’oBaHHe BONOXPAHIIHINA BbI3bI-
BaeT pa3sMbiB OTKOCOB (00HaXKeHHe KOPEHHLIX NOpOH) WM aKKYMYJSALMIO PHIX-
JIOTO MaTepHasia B 30HE HOBOTO ype3a Bolbl. B pesynerare H3obpaxeHune nedop-
MUpPYeMBbIX 4yacTell CKJIOHOB NpHOOpeTaeT CBETINBIH, HepedKo NPaKTHYECKH Oenpii
ToH (puc. 13).

Ha Geperax, CnoxeHHBIX Pa3HbIMH MO COCTaBY ¥ CBOHCTBAM nopornam, Npu
PasHbIX THNax penbeda CKIOHOB OTMEUalOTCS pas3NuuHble BHOM NedopmalmH:
o6Banbl, OCBIMHM, ONON3HY, IUTbIBYHEI U Op. [TockonbKy Ha pocTpaHCTBeHHOH Mo-
Leny HageKHO ONo3HalTCcA obpasymumecss ¢opmbl MuKpopensega Geperos, To
NMO HUM, C/IeSOBATENBHO, MOXHO YCTaHOBUTh (GOpMUDPYIOLUE HUX TpOueccH H,
TaKkuM oOpa3om, MpedBUNETh XapaKTep IOCHEAyOLIero pa3sBUTHA Geperos, ocy-
WIECTBIATH MX TUIMA3ALMIO.

Ipu cpaBHEHHWH CHHMKOB TOBTODHBIX A3DO3AJIETOB BLIABIAOTCA YYACTKH
pasMbiBa GeperoB M aKKYMYNAUUM TBEpOOrO MaTepuana, OnpedensdioTcs IUTo-
1any ¥ 0GbeMBbI pa3MBITOTO IPYHTA.

12.25. Jinad npoBeneHHs KOJMYECTBEHHbIX oNpedencHHR pa3mbiBa Geperos
cienyer 6paTh 32 OCHOBY a3po¢hOTOCHUMKH I[I€pBOI'0 3ajlera MNOCHEe HaloJHeHus
BONOXPAaHWIMLIA U CPAaBHMBATL KX C NOJIYUYEHHBIMH OO o0pa3oBaHHs BoIoeMa, a
3aTeM IIOCJIe erO HaATIONTHEeHHUs.

Onpenenenne pa3sMeIBa CnegyeT HAYMHATD C YCTAHOBJIGHUA maciutaba Kaxmpo-
ro a’poCHUMKaZ MEPBOrO 3ajera ¢ MOMOIUBIO NOKa3aHul pamuoOBEICOTOMEpPA MO
dopmyne (89).

3aTeM NpH CTepeONpPOCMOTPE HAa CHUMKaX, MONYHYEHHBIX O 0Gpa3oBaHHA
BOJIOEMA, HABOOAT JIMHUIO NEPBOHAYaNIBHOrO ero ypesa. A 3TOH nenmu HCMONb-
3yT KaK BCIOMOTaTeNbHbie a3pOCHUMKH IMEpBOro 3alera MOCie HanoJHEeHHS
BOOOXPAaHMIKILA, NOCKOABKY Ha HUX HepedKo OTOBpaxkKaioTcs clelbl NEpBOTO
ype3a y omIOTHX nobepekuli wnu B 3a1MBaxX no Gankam. 3aTeM NUHMIO Havyanb-
HOTO ype3a NnepeHoCsIT Ha CHUMKHU-OCHOBY M OT Hero HPOM3BONAT OTCYETHI BEJH-
4yuH pa3mbiBa Geperos (puc. 14, T).

IMepeHoc NMUHUN NMepBOHAYAIBHOIO ype3a, Kak M JIMHMH ype3a cO CHUMKOB
NOCHEenyoLMX 3aJ1eTOB, LenecooOpa3s’Ho OCyleCTBAATh C NOMOIUBI0 MPOTOPIMO-
HANBHOTO LMPKYNA (WM NpONOPUUOHATEHOrO TpeyroJjirHuka). Jlns storo Ha
CPaBHMBaeMbIX CHUMKAaxX HaxomAT usoOpaxeHue OOHUX M TeX Xe TOUeK — KyCTOB,
OepeBbeB, BEpLIMH M W3rub0oB OBparoB W Op., KOTOpPbIe UCMONB3YIOT B KauecTBe
McxonHbIX. OT HUX H3MepSIT paccTosHUe N0 ype3a U NMepeHOCAT TakuM obpazom
JIMHMIO ype3a Ha NIpHHATBIA 32 OCHOBY CHUMOK (puc. 14, 1. 1).

HOMOUIBIO NAIETKH MOXHO OIpeNenuTh IUTOllalb pa3sMbiBa MoGepexbs
Mexny OBYMs JIMHUAMHU — 3aJIeTaMM MK 33 BeCh MepUOL CYLUECTBOBAHWA BOLO-
xpanunuiia. JlorpemiHocTs TakuX OIpefeficHud, KaxK MOKas3biBaeT NpaKTHKa,
cocrasnder 5—-7%.

Hpy Hanmuuuu psna MOJICBBIX 3aMEPOB BLICOT Oepera M MOMYYCHHBIX YKa3aH-
HeIM BpIlUE NyTeM omnpeneneHuil IUIOWAOM pa3MbiBa NOGepekst MOXKHO BHIYMCH
auTh 00beM pasMbITOro IpyHTa. 3amepbl BBICOT Gepera MOXHO IPOH3BECTH
TaxXe 10 a3poPOTOCHUMKAM C IMOMOILUBI cTepeonpHbopoB. TOUHOCTE HX GyOeT
HHXKe, YeM IMpH Ha3eMHBIX ollpeneneHusax. ONHako A peLieHHA HEeKOTOPBIX
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3a7a4, 0COGeHHO MpU HeOGXONUMOCTH MAacCOBLIX 3dMEPOB BhICOT Ha OTHENBHBIX,
B TOM UHMC/é H2 HEeOOCTYNHBIX y4yacTKax, TAKHe 3aMephl ABNAITCA NpHEeMIeMbl-
MH. BaxkHo, yT0 OHKM MpoBoRATCA Ge3 BhIe3da Ha MecTo.

12.26. ITo kpymioMaciiTaGHBIM 2a3p0GOTOCHUMKAM HaEXHO BLIUABIIAIOTCA
BCe THII CTAGHMILHBIX M AMHAMHYHEIX oNon3Hel (pue. 14, I: 9, ¢, u). YBepenHo
YCTaHaBNMMBAIOTCA He TOIBKO HOOBHXKHU BooGile, HO BCe MMEIOIMECH Ha NOBepX-
HOCTH DeTaNd: TpellmHp!, OJIOKHM, YYaCTKU pa3pylieHHs rpyHTa 00 GecCTpyKTYp-
HOro cocrofguuda (3). HeumdpoBOUHLIMU IpU3HAKAME CTapbiX ¥ BO30GHOBNAAIO-
LMXCA NOABMHIKEK ONOJI3HeH ABJAIOTCA TOH, PUCYHOK U306paxKeHHs, BUO U pa3Me-
pBl HmeTaiedt, 8 yactHoctu TpeumH. Ipu nonesom meumbprHpPOBAHUM YCTaHABJIH-
BalTCA COCTaB, NMPOYHOCTHRIE CBOMCTBA MOPON, CTENeHb paspylieHHs M rnybuua
3aXBaTa MOOBWKKON CKIIOHOB, BJIQXHOCTb IOpPOL M HEeGHUT BHIXOHOB NMOO3EMHBIX
BOL, [.6. XapaKTepHCTUKH, HeMOCPENCTBeHHO He oTobpaxaoumecs Ha a3podoTo-
CHUMKaX.

12.27. C menblueli OeTanbHOCTHIO AeLbpHPYIOTCs ONON3HE Ha Gonee MeNnKo-
maciutabHeIx aspodorocHuMKax (puc. 15). 3meck cBeTno-cephiit TOH — u3obpa-
XKeHWe IpsAn, BAOB; NouTH Oenbit — Gonee cBexue HapylleHUs UX MaccuBa;
TIONIOCYATHI#f PUCYHOK — BHOBbL BO3HHKIIME ONON3HEBLIE TpeUMHLI, BO3MOXHOCTh
ONO3HABAHUA TMEpPeMMCNIEHHLIX W IPYTHX NPU3HAKOB COBPEMEHHOIO0 COCTOAHHSA
ONON3Hell TrapaHTHpyeT YyBEpeHHOEe OKOHTYpUBAaHUEC ¥ KapTHPOBaHHE CTapbIX
OMOJI3HEBBIX MacCCHBOB M CBeXHX NONBIDKEK Ha uX doHe.

12.28, Ha menxomacuitaGHom aspodoTonsobpamenuu ( =  1:100000),
NpencTaBieHHOM Ha puc. 11, B ToM yuciie Mpd NpoCMOTpE MMpOCTpaHCTBEHHOH
MOZXENU, ONOJ3HA TaKXKe ONO3HAIOTCA YBepeHHO. [Ipu 3TOM BLIABNAIOTCA He TONb
KO KpynHble, HO U HeGonblliMe ONOJI3HM, NOMEPEYHHK KOTOPbIX HA CHUMKE elBa
npesbimaer | MMm. Ha MenkomaciiTaGHbiX a3pOCHUMKAX He BRIABIAIOTCA NHLIL
HeKOTOpbie OeTanu, Hanpumep HeGonbiume TpenmHri. OCHOBHbIMH Heum¢poBoy-
HbIMH NPH3HAKaMU OCTAOTCS IUIaHOBhIe OovepTaHUA K cneunduyeckuit monepey-
Heifi mpodunp ononsHelt, a TaKXke cepoe, uacTo NATHUCTOe MX H306GpaxeHue
(puc. 11, T: e, »). Tak, Ha cHuMKe pHc. 16, I nonasns1Lee GONBLUMHCTBO ONON-
3HeBBIX MAaccUBOB MNpHoGpeno uupkoobpasHyio dopmy. HamomonsHerolt oTkoc
KpPYTO#f ¥ 3aHAT MpeMMYLIECTBeHHO Gepe30BLIM BpPEBOCTOEM, ONpefcAAIONHM
fIoYTH YepHbIli TOH U306paxeHud. PacnosnokeHHoe HubKe cnabo MONBHIKHOE TENO
IJIaCTUYECKOIO THUNa UMeeT Gonee mornoruit HaxsoH. Ha nosepxHocTn mepenteft
4aCTH ONOMI3HK 4YacTO OTMEYAlOTC HEPOBHOCTH, BEHI3BaHHbIE HepaBHOMEpPHLIMH
IDIACTHYECKUMU ¢ro RonBuwxkkamu. [locnmenHee oGycnoBmwino oGumilt HecTpbiit BUI
u3olGpaxceHus 3TUX vacTell onon3Helt Ha puc. 16, 1: e.

12.29. Ha Bbicokux O6eperoBnlX CKJIOHaX BONOXPAHHIHIL, CIIOMEHHBIX
CKaILHLIMH ¥ N0NYyCKanbHBIMHU IIOPOLaMH, IipH cl1abbIX IU1aCTOBBIX BOOOIpPOsSBIIe-
HUSAX B OCHOBAHUHM CKIIOHA QOPMHPYIOTCA, KaK MPAaBUIIO, ONON3HY (PPOHTATLHOTO
THNa, THIMYHBIA BUJ KOTOPBIX NMpenctasneH Ha puc. 14, I. Ipu BogonpoABrcHUH
B CpedWHHON uacTH CKIOHOB obpa3sylorcs uuMpkooGpasHbie onoi3Hu. [Ipu BbIxo-
Iax FpYHTOBBIX BOI B BepxHell 4aCcTi CKIIOHA vauie Bcero GopMUpYIOTCA ONON3HA-
NOTOKH, TAKKe YBepeHHO yCTaHarMBaeMble Ha 23podoTOCHMMKAX.

TakuMm oGpa3oM, Ha CHUMKaxX MPaKTUYeCKH BCEX MAclITaGoB He TONMBKO
OMO3HAIOTCA OMOJI3HU, HO M BBIABNAAIOTCA MX THIIBI, YTO HEPEOKO MMeeT BaKHOe
IpaKTHUeCKOe 3HaYeHHe.

C momolmo 23p0GOTOCHUMKOB MOXHO OIpeleliNTh TiKkKe IoLians pas-
PYLISHHSA CKIIOHA CB&KHMH OMOJI3HAMH (MOXHO M IDIOINalE ApeBHeoNon3HeBoR
noBepxHocTy) . i 3TOro nocie onpeneneHus Macuitaba CHUMKa Ha HeM NPOBO-
0aT no HauGonee yOaleHHbIM TpelllMHaM BEPXHIOK TpaHUily 3aXBaTa oTKoca
HOBBIMH NMOOBI)KKAMH. 3aTeM C NOMOLUBIO MaNeTKH ONPEAEIAIOT WIOLIANb MeXIy
aToit rpaHmueit ¥ NUHUeH Gepera — MIOIIARS CBEXeONON3HEeBOro HapyiieHus. [Ipu
HaJIMYMK psANa NONeBbIX 3aMepoB (MNM ompenesieHMs C HOMOIIBIO CTepeonpudo-
pgn) MOILHOCTH BOBJIEYEHHOTO B MOOBHXKKY IPYHTA MOXHO BBIYMCIHTHL €ro
obbem.

IpoBencHue MOBTOPHBIX a3pOCHEMOK LAeT BO3MOXXHOCTb BBIABNATH pas3py-
LICHHE CKIIOHOB KKOBIM HOBLIM CMELIGHHEM, ONpeneNndTh INPHPOCT IUIOLANM
Pa3BUTHA OHON3HEH BO BpeMEHH, a ClleNoBAaTENEHO, NONYYHTh MaTepyast, KOTophi
MoOXeT OLITH MCTIONB30BaH OJISI NPOTHO3HOIO 3aKIIIOYEHUS O XapaKTEpe Olon3He-
BOM [OeATENbHOCTH.
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Puc, 15. CpennemaciuraGhbiit a3pooTOCHUMOK () ¥ CXeMa neumdpuposanus
(1I) BrIcOKOTO MOGeEpexKbs BOOOXPAHWITUIIA

a — GBIPOBHEHHAR OeHYONUUOHKAA NOBEPXHOCTy; O — BHewHuil kpaii cnazar-
weli ceepxy NauKU NECYAHUKO8 NANCO2EHA CO CABGO8Pe3aAnHbIMYU AONOUHAMU
CTOKG; 8 — CBETA0-Cepan NOAOCa CK/AOHA, NpeOCTA8ACHHAR KapBGOHATHLIMU
nopooamu eepxHezo Mena, TPEWUHOBATOCTb KOTOPLIX Onpedeauna 6onee 2ay-
GoKuli 8pe3 3PO3UOHHLIX AOMOUH; @ — KpYNHAA 6OAKaQ C CuAbHO pAacYacHeH-
HbIM OCHOBUHUEM N1€8020 CKAOHA, CAONERHO20 KAPOOHATHBIMU NOPOOAMU GEPX-
He2o mena; O — 8000TOK 6 Hell; e — OTUebHble 0EPEBbA U 2PYNNbL UX HA CKAO-
HAX; K — pacTywue 8epxoessa 08pa208; 3 — HAOONOA3HEBOU OTKOC KPYNHO20
OpesHe20 OnoAsHs; U — TO Xe, OCAOKHEHHO20 84NaMU — C8ETAblU TOH, NOHU-
HEHUAMU — TEMHblE NOAOCH; K — TO Xe, 00pyuienus no8epxHOCTHO20 2pYH-
7@ — C8eTAblil TOH; N — NOAOCA Jepeabee — YepHblil TOH HeZ HAOONOA3HE8OM
OTKOCE; M — CEEXUE ONOAIHEBbIe TPEWUHBL, H, O — GbICTYNbl Oepeed, 803HUK-
mue 8 pe3yavbTaTe CGENUX ONOA3HEBbIX NOOBUNEK U wneigvl MYTHOU 800bl
Y HuUX; n — pazmvieaemusiil 80AHAMY Gepe2
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Puc. 16. Crepeonmapa menkomacuitaGHbIX a3podoTocHHMKOB (l) M cxema
rerundpupoBaius (1) Beicoxoro noSepexnsi BOOOXpaHUITULIA

@ — Hadnoiimernasn teppaca; 0 — cogpemenHble paigegaembie NECKU Ha ee
NOGEPXHOCTU; 8 — B3ATONAEHHbIE B000XDAHUAUWEM 30708ble KOTIO0B8UHbY
2 — pasmol@aemsle NeCKu 66au3U HUX; O — KOHYCbl 8blHOCA 6anoK; € — Hau-
bosiee KpYNHbLE NAACTUNECKUL ONOA3EHb € KDYToIM NEPEOHUM KDAEM; X —
MeHbUUE NAACTUYECKUE ONOA3HU, 3 — KYPTUHbL Jeca HA Hux, u, X — cene-
ONACHYle KAKONNEHUA @ TaAbéeze BAAOK, I — AECONOAOCH; M — MuKpogopmb:
peavedfa, obpasosanuble caabblmM CMewjeHUEM NOBEPXHOCTHOZO CAOA ePYHTa;
H — YuacToK, CAOMeHHbll OUCAOUUPOSAHHbIMU OTAONEHUAMU BEPXHELO 0€80-
HA; O — TO M€, HUMHE20 KApGOHA, N — TO We, YeTBEPTUUHBIMU OTAOKERUAMU

TIpumenenue aspooTOCBEMKH /1A U3YUYEHUA FHAPOIOTHYECKHX
POLECCOB B BOJOXPaHHIIHILAX

CHEMKA TEYEHHUH

12.30. CheMka ¢ caMoneTa IOBEPXHOCTHBLIX TeYeHUH MOXKeT MPUMEHATHCA
NpH MOGLIX THAPOTOTHYECKUX YCIOBHAX U MO3BOJNIAET B CHKAThIe CPOKK OXBATHTH
HaONIOGEHHAMH 3HAUYMTeNnbHble akBaTopuu. CyIIeCTBYIOT ABa METOHA W3MepeHHs
TeYeHHH C camMoJleTa: ODMHOYHBIMH NOIUIABKAMHU UM HOHHBIMH MHIMKaTopamu. O6a
MeTOfa UMEIOT CaMOCTOSITENLHOE 3HAUEHHe.

12.31. OnuHOuHbIC NOMNABKY NPUMEHSIOTCA IS U3MepeHHs KaK HMOBepX-
HOCTHBIX, TaK M I'MTyOUHHBIX TeueHuH.

O6umit B M CXeMa MOTNIaBKa 1A U3MepeHUs MOBEPXHOCTHBIX TeueHMi Ha-
Hel Ha puc. 17,4, 6. HomnaBox npencrasnsier co6oi HeGONBILOH MelIOK U3 IIOT-
HOM TKaHM MM KIIEEHKM pa3MepoM oxoyo 7x12 cm, B KOTOpBI nmomemiaercs
KpacuTeNnb ¥ NEeHOIUIACT WiA obecrieueHust masyyecTd. Jnda ocnabnesdus BNUAHUA
BeTpoBoro mpelida Ha u3MepeHHe CKOPOCTH TEYeHMS K MOIUIABKY Ha NpodHoi
HATH OnMHOH 1-5 M KperuTced pemiibep W3 HIOpans WIKH XKeCTH TONILMHON MO
0,5 MM pasmepoM B HeCKONBKO pa3 Gonblle Iutouany nomwiaska (17x12 cm).
B KayecTBe KpAacuTeNd B MOMNABKe UCIONB3YeTCA NOPOLIOK YPaHHHA, HarollMi
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a)

1 Kpacumens

gULEL Puc. 17. O6umit Bum (@) u cxema
‘ (0) nmomnmasxa IS M3MepeHUsA mo-
BEPXHOCTHBIX TeYeHHH

HOpU PacTBOPEHHM B BOIe ApKOeE 3e1eH0e MATHO,

B Bome NomMmIaBoK pacloNaraeTcad BEPTUKWIkHO. PacTBOp KpacuTens Ipu
3TOM OKpaLIHBaeT BOMY, MPOCAYUBAACE TOJIBKO Yepe3 BUMTYIO B INIOTHYIO TKaHb
nomaBka 6436 (puc. 17, 6) . YpoBeHb 3aNonHeHUsa MelloYKa KPacHTeneM ollpe-
HensieT cpok ero meitcraus. Ilpu cpedHem BonHeHumu 35-40 r ypanuHa oGecie-
yuBaOT paGoTy Momiasxa 5o 2—2,5 4.

A usMepeHuA TeveHuit B IyOMHHBIX cnoAx Bodwl (Gonee 3—5 M) Hcnonk-
3YOTCA CHEUHabHBIe MOMTaBKH, CHabXeHHrIe MaTepyarsiM MapyCoM, HMeEIMM
3HAYMTENBbHO OOMNBIYK Moillanb, YeM MeTanuvyecKuit nemndep. JuHa HUTH,
COENUHAPILEN NapyCc M MNOIUIaBOK, NOJKHA COOTBETCTBOBATEL ITIyOMHe criof, B
KOTOPOM H3MepseTcs CKOPOCTh TedeHMA. OTHoLIeHHe IUIOMANy apyca K IJIowa-
[y TOTePeUHOTO CeYeHHs MOIMIaBKa CTPOro He IMMHTHpPYeTcs, HO 0ObIMHO HOIIKHO
coctaBnATs oT 10 o 20. [lapyc 1 HHTE CMAaTHIBAIOTCA C NOIUIaBKA TOJIEKO B BOLE
NOCAI¢ PACTBOPEHUS CNelKaNbHOI0 CTONOPA U3 NpeCcCOBAHHOHN COMH.

12.32. HauGosee MpocTO CKOPOCTH ¥ HampaBJIeHUE TeYeHHsA 1Mo OOMHOUHBIM
NMOMIIaBKaM ONpeHeNndnTcd B TeX CIY4asX,Koraa BO3MOXHO IOJYYHTh HA KAKIOM .
aspodoTocHnMKe H30GpaXceHHe IO KpaliHell Mepe OBYX HeNOOBUXHBIX (omop-
HbIX) 00bextoB. Torna, Npou3Bens OBaXIbl Yepe3 WHTepBaN BpeMeHd AL aspo-
oTocheMKy COpOLIEHHBIX C CaMojleTa NOMIABKOB, MOXHO, HCIONB3YS HENon-
BH)KHBIE OOBEKTHI, HaHECTH Ha ONMH M3 a3POCHMMKOB BTOpOE NONOXKeHUe NOIUIaB-
Ka H, 3Hasgd MacIuTab cHUMKa, U3MepHTh rpadmyeckn nyte 2 , npoimeHHsIH
nonnaBkamu. Hocre 3Troro ckopocTs TeyeHuss H ompenensercs no gopmyine

W=X/A¢. (90)

Tako#t crnoco6 wu3MepeHHs Bo3moxeH BOMM3M Gepera MmM Kakux-mu6o
HEMOOBIKHLIX 00BEKTOB.
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Ang wu3aMepeHHA TeueHUsI B
TOUKAaX, YHOAICHHLIX OT Oepera,
NpuMeHAeTCE MaplupyTHas a3po-
doTocbeMKa, BblNoONHEHHEe JIET-
HbIX paboT Mpu Takof ChEMKE
HayuMHaeTcsi ¢ pa3dpoca NOIDIaB-
KOB IO BCeMy MapuIpyTy. 3aTem
MaplipyT ¢ NOBaXOHL (oTorpa-
dupyerca. [Ipu sroM uHTEpBAN
BpeMeHH At Mexay chemMKamu
BBIGMpaeTcsI B 3aBUCHMOCTH OT
CKOPOCTH TeYeHHHA, IUIMHBI Map-
upyra H TpebGyemolt TOUHOCTH
TIOJIyYeHUs pe3yNLTaToB.

Jna obecrieyeduss B IiOCHe-
OYIOUIeM  MOHT@KA  Mapuipy-
TOB TOIUVIABKH COpAcChIBAIOTCA C
TaKUM pacueroMm, 4ToGbl B Mepe-
KphIBAIOIMeCHd YacTH CHHUMKOB
HONMANO He MeHee TpeX NoIUiaB-
xoB. KoHeuHble CHHMKH Mmapil-
PYTOB BMeCTe C MOIUIaBKaMu
OOJDKHBI  3aXBaTblBaTh OMNOpHBIE
MYHKTH. BeKTOpEI IyTH Lo,
NIpOANEHHBIE TOIUIaBKAMM IO
OeACTBHEM TEYECHHS 32 HHTEpBaI
BpemeHn A+ , onpemensioT 0o
PacCTOSHHIM MeXAy HU3o6paxe-
HUAMY HOEHTUYHBIX MOIUIABKOB
Ha KaJlbKax MOHTaXa IepBOro U
BTOPOI'O 3a/I€TOB NaHHOTO Map-
HIpyTa, COBMEIUCHHBIX MEXIy
coboit nmo usoOpakeHUsAM Heron-
BHXHBIX 06beKT0B. CKOPOCTDH
TeueHUsl olperdenAerca no ¢dop-
myne (90), a HampaBJIeHUS Bek-
TOPOB TeueHUsI HAXOOATCA C IMo-
MOUIBI Kypca camosneTa, puKceH-
pYeMOTO B IpoLEcce CheMKH, U
YIJIOB  MEXIy HanpaBiieHHeM
MapLIpyTa U BEKTOpPaMH TeueHuil,
U3MepseMbIMH Tpaduyeckd Ha
KaIbKE «

HmHa a3podoTOCHEMOYHBIX
MapUIPYTOB yCTaHaBAKWBACTCA
B 3dBUCHMOCTH OT 3allaHHBIX TeX-
HUYECKHX YCIIOBHH, HOIyCTUMOH
TOYHOCTH H3MEpeHUS CKOPOCTH
TeueHUs] U BHIGpAHHOI'O MHTEPBa-
jla BpeMEHH Mexny OBYMs Io-

d) ¢

W y I’K
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Puc. 18. AspodoroCHHMOK ¢ m3oGpaxe-
HHEM NOIUIaBKOB (@) M CxeMa TeueHuh (6),
AonyYeHHasd MeTOIOM TPHIIaTepaluK

CIIeNoBaTeNBHEIME a3p0(OTOCEEMKAMH ¢ MOMOILUBI0 HOMOTPAMMbI, NpUBeNeHHOM

B npun. 1 (puc. 26).

Kaxmpti MaplipyT HOMKeH INpHUBA3LIBATECA K OBYM ONOPHBIM HYyHKTaM,
PaciloNONeHHbIM Ha ero KOHUaxX. B xauecTBe ONOPHLIX MYHKTOB MOXHO HCHONb-
30Bark I00bie HelONBMXHbie 0GBEKTBI, 2 TaKXE 3aMapKHPOBaHHbIe KPaCHTENeM
6yH, yCTaHaBJIHBaeMbie C KATepOB HITH HeMOCpeACTBEHHO c camonera. [IpuBAska
MaplipyToB HeOOnkWIOR ANMHBI (GO 7 KM) MOXeET OCYIIECTBISITACA H K OBYM
OIIOPHBLIM IMyHKTaM, paclloJIOXKEHHBIM Ha ONHOM KOHIlE MaplupyTa.

12.33. [Ina onpenenedus TeueHUH MOXeT HCHONL3OBATBHCA TaKXe Meroln
TpUaTepauMu, B 3TOM cnydae NpoKianka MaplIpyToB OCYLIeCTBAAETCA OT Gepe-
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Puc. 19, louusr usnuxatop JIU-61
a — obuwuit aud; 6 — ¢ pazobpanuvim npa-

8bhiM NONAGBKOM

rOBLIX OMOPHBIX MYHKTOB K O6MIe TOYKe B OTKPRITO# YacTH BOHOCMA, B KauecT-
Be KOTopolk HCTONb3yercd OOMH M3 MONBHIKHBIX MOIUIABKOB, Ha3biBaeMbIll y3iio-
BhiM. B HauBonee npocTom ciydae npoxnansiBaeTcsd IBa MapillpyTa, o6pa3youmx
TpeyroibHuK ¢ BepllMHaMM B OBYX GeperoBbix HeMOIBMXKHKEIX MYHKTaX H y37o0-
BOM molmaBxe. Bo3moxHa mpoxanka u Gojblilero uyucia MapuipyToB, CXONdH-
LYXCHE B OODHOM Y310BOM MOIIIABKe.

[To u30GpaxeHHuAM HOIABKOB HAa a3pOCHMMKeE BHIIOJIHACTCA MOHTDX Map-
LIpYTOB Ha KaJlbKe, B Pe3ysbraTe 4ero HAXOOAT SITHHBI MApUIPYTOB MEXIY ON0p-

HbLIMK TIYHKTaMH M Y3/10BbIM MOIUIaBKOM. LISl KAXEOT0 MaplupyTa OMpeneNnsor-
cd OBe [UTHHBI, OTBeYaole fepBoft U BTOpo#l a3podoTochemMKaM H COOTBETCT-
BYIOLIMM TIOJIOKEHHAM Y3JI0BOTO HOIUIaBKa.

3aremM Ho U3BECTHBIM KOOpOMHAaTaM MM 3alaHHOMY rpaduuecKH NoJoXe-
HHMIO OMOPHBIX NYHKTOB H IUIMHAM MapUIPYTOB OTNpPEeNc/IAIOTCA OBA MOMOXKeHUA
Y3OBOTO HOIUIaBKa, GHKCUPYIOUMX BeKTOp ero IyTH Meidly OBYMSA mocieno-
BATefIbHEIMU  23p0dOoTOCEEMKAMH. 3TO CBOHUTCA K DEUIeHHIO OBYX NHHeHHBIX
3aceyex rpadMueckuM MK aHamHTHYECKUM cilocoGoM. IlepBoe nomoxeHue ys3mo-
BOTO MOIUIABKA HaXOOUTCA [0 INIHHAM MaplLIpyTOR, OTBEYAOLMM IepBo#t a3apo-
$oTOCBEMKeE, 2 BTOPOE — NO I/IMHAM, OTBeYao LM TOBTOPHON CheMKe.

Nocnenywoias 06paGoTKa BLIIONHAETC IS KAXKIONQ0 MaplipyTa CaMoCTOsA-
TeAbHO. JINIA 3TOTNO Ha KallbKe MOHTaX(a MepBOTO 3aJieTa NMPH Y3MIOBOM IOMIaBKe
CTpOMTCHA B MacliTabe CLEMKH BEKTOp erc HyTH, 2 COBMCIIEHHE KaneK MOHTaXa
HAHHOTO MAaplLUPYTa OCYIIECTBAAETCA [0 HENONBHXHBIM GeperoBhIM IyHKTaM
H COOTBETCTBYIOIUMM HONIOXEHUSIM Y3M0BOTo Nomiasxa. OnpenelcHue BeKTOPOB
TeYeHUs ONA MPOMEXYTOYHBIX MOIUIABKOB BRINOIHACTCA TAK Ke, KAK W [UIA OOM-
HOYHBIX MApUIpYTOB.

B xauecTBe mpumepa Ha puc. 18 4, 6 npuBeneHs! a3podoToCHUMOK C H306pa-
»eHueM TOMIABKOB M cXema TeueHHH, mofiyueHHast ¢ caMosieTa MeTOOOM TpHila-
Tep alMH.

12.34, Hsmepenve TeueHHld ¢ NpuMeHeHHeM LHOHHLIX MHOHKATOPOB 3aKIIIO-
YyaeTCH B CHEAYIOILEM: ¢ caMoJIera B BOoeM COpachiBaeTci ycTpoHCTBO — HOHHBIM
UHAMKATOP, KOTOPHIN, MOTPY3UBIUMCEH Ha IHO, NOCIIENOBATENEHO, Yepe3 3alaH LI}
uHTepBal BpemeHu A7  OTHyCKaeT [Ba NOIUIABKA, BCIUIBIBAIOIMX HA NOBeEpX-
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HOCTH. Békope nocrne  BCIUIBITUA BTOPOTO HOIIIABKA IPOH3BONAT POTOCHEMKY,
monyuan Ha OOHOM CHUMKe H300pakeHus oGoux nomwiaBxos, U3mepuB Ha CHUM-
Ke paccTosHue { Mexny MONMNaBKamMy ¥ ONpENEIUB MO HOKA3AHMAM Paguo-
BBICOTOMeEpa MaciuTab CHUMKa 1: /M, Haxonar nyTs X={'/n , npoiineHHbI! rep-
BBIM TIOITaBKOM 32 HHTEpBaJl BpeMeHd AT , a 3aTeM BBIVUCIAIOT CKOPOCTH
redeHus W no dopmyne (90). Ilpu sTom mpepnonaraerca, 4To MepBLIA U BTO-
pOH TMOMNAaBKH BCIUILIBAIOT Ha MOBEPXHOCTh B OOHOM M TOM Xe MeCTe, a 3aTeM
HEKOTOpoe Bpems ¢ ONMHAaKOoBOW CKOpocThio OpeddyioT nold Bo3OeiCTBHEM Te-
YeHUS.

JleTHO-cheMouHble PaGoTbl MO M3MEpPEHUAM TeYeHUH ¢ MOMOUIBIO JOHHBIX
MHOMKATOPOB ClaralTcsa U3 ABYX 3TAoB: pa3bpoc MHOAMKATOPOB IO 3alaHHOMY
MapuIpyTy ¥ aspodorocheMKa BCIUIBIBIIMX NOIUIABKOB. AGCONiOTHOE MOJOXKe-
HYe TOTIABKOB B OAHHOM Cllyyae HeoGXoIMMO 3HATh TOJBKO ISt HaHeCeHus Ha
KapTy TOYKM, B KOTOpO#H omnpenensiercd BeKTOp TedeHUd. [Ipun 3TOM HOCTaTOUHANA
TOYHOCTE 0GecneYnBaeTCA NPOKIANKON Kypca caMoneTa 110 W3BeCTHbBIM OpHEHTH-
paM, a3UMyTy, MOMEHTaM CheMKH ¥ CKOPOCTH CaMOJIETa.

3HauuTensHo GONbBIUAS TOYHOCTH TpeOYeTCsl NMpU ONpeneleHHH CaMoro Bek-
Topa TeveHus. HaubonbiuMe TpYOHOCTH BO3HUKAIOT MpH obecneyeHuH 3anaHHOTo
WHTepBana Bpemenn 4T MEXIy BCINbIBaHHeM NomnaBkoB. [IpakTuueckoe
peilleHde 3ToH 3amjaun OCIOXHAETCS TeM, uTo NpucrnocobrneHyne MiA Mycka Moll-
JIaBKOB Yepe3 CTporo 3alaHHLIA MHTEpBaJl BpeMeHHM HOJIKHO GbiTh NMPOCTHIM B
M3TOTOBJNIEHHUH, ManorabapuTHbIM, aHTUYHapHbLIM, paboTarh Ha Bole, JIEFKUM U
DlelleBhIM.

12.35, Ha ocHoOBe OMBITA NPUMEHEHHMs pA3NIMUHBIX LOHHLIX KWHIMKATOPOB
Obina co3maHa Mofdenb uHOMKaropa JIM-61 (puc. 19, a). Ha puc. 19, 6 noxasaH
naaukarop JIM-61 ¢ paso6GpaHHbIM [IpaBLIM MOTUIABKOM. .

MHoukaTop cOCTOMT M3 MOIUIaBKa M Koplyca A ~MexaHu3ma BpemeHu’ .
K s3aramnuBamineMy rpysy KpenATcA OLHOBpeMeHHO B3 TAKMX YycTpoficTBa.
Buavane cpafarbiBaeT “"MexXaHM3M BpeMeHH' ', yOepXUBaomii NepBhill NOUTABOK,
a 3aTeM — yhaepxupaoumit sropo#t. Bennbiarotiiasi wacts MHOMKaTopa (fiorma-
BOK) MpeficraBiger coboit nerxkvd OpopaneBslit ctaxaH / (puc. 19, 6), B KOTO-
Phlif IOMeUIAITCA: BKITAABILL, YIOPHEIA [iopaneBhlil AMCK J ¢ KONOHKOMH 4, nosas
KaMepa WM MeHoIuiacT, oGeclieuMBaloluMe NNARYYeCTh BCEro MOIUIaBKa, U Kpach-
Tenb., Bxnanmbiul ¥ ynOpHbiH QUCK 3aKPeNIATCA B Kophyce HeGonbiliof 3aBanb-
uoBKo#t 10 M mpu pasGopke He M3bIMAOTCH, B CBA3W € YeM Ha PUCYHKE He yKa-
3aHnl. CBepxy KOpHyc TOMnasKa 3aKpbiBaeTcs 6A3b10 /2, uepe3 KOTOpyio Npouc-
XOIMT pacCTBOpEHHE KPACUTENA.

B kauectBe gemndepa, ocnabnAoluero BMANKe BETpa Ha NOMTIABOK, HCHOMb-
3yercd mapyc u3 643u /3, K HWKHeH YaCTH KOTOPOro KpermTes MeTaliMyecKHi
cteprcens 8, Tpu 3apAnKe HOHHOTO HHOKKATOPA CTEPKeHb ¢ HAMOTAHHLIM Ha HETo

.napycoM 13 u Huteio 14 3akpemnsercd NByms BUHTaMHu 9, BXOOSAIIMMY B nasbl
cTepxiHs 8, KaK 3To NoKa3aHo Ha puc. 19, 6. Ilpu cpabaTbiBaHUK MHIMKATOpPA eM-
ndep ocBoboxnaercs. Kopnyc "'MexaHusMa BpeMeHs’™ coefuHAETCS C NOMTaBKOM
npy nomoun BuHTa /I m comanoro Gpuxcra /5. loBopoT coenunsiemMbIx yactelt
HCKJITIOYaeTcs NOHKoH /8,

3aramMBalOlMi Tpy3 /6 KpemuTCs K KOPIyCy ~MexaHM3Ma BpemeHu' C
HOMOUIBIO IHYypa {7.

"MexaHu3m BpeMeHH'’ COCTOMT M3 HpyXHHbI 7, BuHTa /] w Gpukera mpec-
coBanHo# comu 15. Bunt 11, coenuusionmit Kopmyc “mexaHniMa spcmenu’ c
NOIAaB KOM, NPOXOAUT 4Yepe3 OTBEPCTHE B OpHMKeETe ¥ BBUHYUBAETCA B KOJIOH-
Ky 4. llpyxuHa 7 nomeniaercs Bo BKNanblule, HAXOMALIEMCA B KOpIycCe NOIUIaB-
Ka. Bpuker conu, kpome CBoOe#t TOpPLOBOW HWXHEH 4acTH, MOJIHOCTBIO NOKPLIT
3AUIMTHBIM CNTOeM  (HUTPONIAKOM), YTO O0eCIECUHBAET €r'0 pacTBOpPEHHE TONBKO
cHu3y. Kak 1onbKO OpUKeT pacTBOpPASCE NOCTHIAET ONpeneNeHHONH TOoNUiHL,
CHIION JaBNeHHA NMPYXUHBI OH PA3PYUIaeTcs, U NOMUIABO K,0THL/IeHHBIH NPYKUHON
oT Kopryca ''MexaHM3Ma BpeMeHH ', BCIUIbIBaeT, B "'MexaHH3Me BpeMeHu  JOIX-
Hbl ObITb CTPOTO HOCTOAHHBIMH JlaBJIEHHE IPYXXUHBL, pasMep OTBEPCTUs, NOM, Ko-
TOpBIM NoMetiiaeTcss GPUKCT U3 COMM, M dopMa HUKHeH 4acTH TOJIOBKH BuHTa 11,
MnrepBan BpeMeHM OTIHENeHUS NOIVIABKOB B 3TOM Cliyyae GyINeT OMpenensThes
TORUMHOR OpHKeTa CONU.

7-42 101



30 S, %a
JD(
201
20
10F 10
0 i L . 4 . 0 L I
04 05 06 07 08 09 10 10 77 1,2
Kf ' ,\;2

Puc. 20. Tpaduk sasucumoctn €°=F(K,) Puc. 21. I'padux 3aBHCUMOCTH
§$=£(K,)

12.36. OCHOBHBIM HENOCTATKOM COIISHOTO “'MeXaHH3Ma BpeMeHH”’ ABIAercs
HeoGXOAMMOCTL XOTA Obl IpyGoro ONpeneNeHUs TeMIEpaTypbl M COJIEHOCTH
BOILI, B KOTOPOH paboTaerT mHOMKaTop. [lonpaBxu, BBOIMMBIe B pacueTHLIM KH-

TepBan Bpemend A ¢, oNpemenslOTCS MyTeM MpelBAPUTENTEHOTO TAPHPOBAHHMA
WHOWKATOPa B JTAGOPAaTOPHBIX YCIOBHAX.

Ko3hpHuveHTEl 11 BBEAEHNS MONPAaBOK B 3HaueHust At 32 cuer pasHOCTH
TeMIIepaTypbl BONOBI U €€ COJICHOCTH BRIPAXKATCH HOpMyIaMu:

Koo =ati/ot, s o1
Ky,i =4 ts;/A Zsys 92)

0
rne A ¢; n A¢, — unrepmansi BpemMeny npu Temnepatype sonbt L, u =0

i
a4 M A tsa — WHTepBAIIbi BpeMeHY NpY COJICHOCTH B IPOMUIIAX O H §= 0,

Heo6xonumele mis 3TOFO HaHHbIe MOMYYAIOTCA B pe3yNbTaTe CIEUHanbHOTO
TapUpOBaHWA UHOUKATODPOB,

Ha puc. 20 n 21 paHe! rpadMku, XapaKTepH3yIOIIMe 3aBUCUMOCTE Mexny &9
U S ukoappuumentaMu A, u K,

o

Ecim MHIMKaTOps! UCIBITHIBAIOTCA TIPH Temneparype BomBl Z; M COJIeHOC-
TH S4 , A UCTONB3YIOTCA B BOLeE C TEMIIEpaTypol ¢ 2 W CONEHOCTHIO S,y,T0
OXUIaeMEId MHTepBAl BpeMeHH BrIGOpa MOMIaBKoB A i 2]corna(:ﬂo dbopmyne
(91),paBeH



e A#1— MHTEpBAN BPeMeHN, NOMyYeH bl Npu Temneparype £,° u copenoctn_Sy;
s U K72 — Kxosdduuuentsr, onpenensemsie o aprymentam ¢f u 2% ‘c

nomouisio rpaduxa, AAHHOrO Ha puc. 20, a .7 B, K22~ xosbdunuenrsl,

ofperiensiemMbie IO TPaduKy Ha pUC. 21 10 3HaueHuam S, 1 S, .

Cpaduxy (puc.20u 21) mpurogHs! 1A pacyeTa CKOPOCTH PaCTBOPEHUS TIOGBIX
OpuKeTOB U3 NMOBAapCHHON CONMM, TaK KaK OHM BRIPAXKAIOT 3aBHCHMOCTb CKOPOCTH
pacTBOpeHHs TONBKO OT TEMIIEpaTyph! BONBI M ee coneHocTH. [IpouHocts Gpuke-
Ta olipenensercs TeXHONOTHell ero M3roTOBNICHUS, a UHTEpBANkl CpabGaThiBaHuA
“MEXaHH3Ma BpeMeHH™’ 3aBUCAT TaK)Ke OT KOHCTPYKIMH CamMoT0 HHOMKATOpA, oll-
pemensiomel, B YaCTHOCTH, CTelleHs UMPKYIISUNM BONbI 0KOJNIO OpHKeTa U BenHiu-
HBl NaBJicHUA NPYXKHHBI Ha Opuwxer. Iloaromy kaknas napTUs M3rOTOBJIEHHBIX
GpUKeTOB [OJKHA MCIBITHIBATLCA HENMOCPENCTBEHHO € TeM TUNOM HHIOMKATOpa,
KOTOpELI! GyneT NpuMeHATECA B paboTe.

penHAA KBadpaTHYecKast oumbKa B NpoueHTax uHrepsana 4 ¢ O mauHo-
T'0 THIIA UHOMKATOPA C y4eTOM BBOIXMMBIX NOMPABOK COCTABNSACT

”St/At =8 - 8,5.

INonnasa ommGka B TPOILIEHTAaX U3MEPEHUS TEUCHU ¢ MOMOIUBIO HOHHBIX UH-
IMKaTOpOB COCTaBIIACT:

my, [W%10 - 11.

HU3YYEHUE BOJIHEHUA

12.37. MnanoBEIt a3pOCHUMOK, GIH3KMIL IO CBOMM T'eOMETPHYECKHM CBOHCT-
BaM K IUIaHy BOLHON MOBEpXHOCTH, NpencTaBiser cobolt ee neranbHoe H306paxe-
HHE U TO3BONIAeT U3YYaTh He TOJIBKO IEMEHTH! OTHENBHLIX BOMH, HO ¥ XapaKTep
BOJNIHEHWA Ha 3HAYMTENIBHOMN TUTOIAIN B 3aBHCUMOCTH OT CUNLI BeTpPa, IIyOHHLI BO-
moeMa, Onu30CcTH OeperoBoldl NMHWUM MAH HamuyMs TONBOOHLIX MpenATCTBHM.

B Hacrosiulee BpeMs HaMeTHJIOCH IBa NyTH MPUMEHEHHS aapor$omc'5emxn
g A3yyeHus B3BOJIHOBAHHOK BOIHON [IOBEPXHOCTH: CheMKa OTOCNBHEIMH Kal-
pamiu ¥ crepeodoTocreMra: KaxnoMy U3 HUX NpUCYUH onpeDeneHHble AOCTOHH-
CTBA ¥ HEINOCTATKH. JTH CNOCOGHl He MyOnUpyIOT APYr Opyra M UMeIOT CaMocTos-
TeNBHOE 3HAYEHHE NPY U3YUCHUH BOTHEHHUA.

12.38. UsMmepetne OiuH BOJH HENOCPENCTBEHHO IO a3POCHUMKY SIBIISETCA
HauBGonee npocThiM croco6oM, OnHaKo ero NpHMeHeHHE BO3MOXKHO JIMLIB B TOM

Clyuae, KOTHA Ha a3pOCHHMKe ObIBaiOT HOCTATOYHO BhIpaxKeHbl OTHEIbHEIE BONTHbI
KaKOOH u3aMmepsiemolt cuctembl. PazGupaeMbIM Crioc060M MOKHO M3MEPUTSH MITH-
HbI OTHENBHLIX BOJIH, @ U3 pANa u3MepeHUH MOnyuyaTs 3HaYeHHe HaubGonbliel WIn
cpenHel IJIMHbLI BOJIHEI.

Ins u3MepeHUs IMH BOJIH Ha a3pOCHHMKE M0 HaNpaBJieHHIO paclpoCTpate-
HHSL BOJIH MpOYEPUHBAETCS OOMH MIIM HECKOJbKO NMpodwteit, Ha KOTOPLIX C IfO-
MOLIBIO JiIHHER KK u3MepaioT o7 10 unmu Gonee nocieRoBaTeNbHbIX IJIHH, CpelHee
3HaueHHe U3 KOTOpPBIX, YMHO)KEHHOE Ha 3HaMeHaTeNlb Maclitaba chbeMKH, NPUHH-
MaeTcsi B KayecTBe CpelHell MNIMHBI BONHBI Ha HaHHOM yuactke (puc. 22). Hpu
HajIMMUK Ha CHUMKe OBYX WU Oojiee CUCTEM BOJIH, He COBNajalLMX IO Hampas-
TIEHHIO OpyT C OpPYI'OM, BBINMOJHSETCA Pa3lelicHHue BONH Ha OTACHBHBIE CHCTEMEI,
2 3aTeM NpPOU3BONATCA U3MEPeHUs INIMH OTHESNIBHO A KaXAOH CHCTEMBI.

Pasnenenue cnoxHoro usobpaxkeHUs BONMHeHUA Ha Gojlee MPOCTbie 3J1eMeH-
TEI BBITIOSTHACTCA € NOMOLIBI0 UHIMHOpHYeCKON NMH3BI, JlefiCcTBHE IMH3BI 3aKITO-
42eTCA B TOM, UTO OHa BBI3bIBAaeT pa3MbIB M300paKeHNA B OOHOM HanpaBIeHUM.
[Ipu 3TOM OSIMeMeHTH u306paxceHus, MMeluMe HeGOmbIUyI0 MPOTANEHHOCTS.
B HAIIpaBJIcHUHM PA3MbIBE, TEPAIOT KOHTPACT M MpaKTHYeCKH HcvesatoT. Hunuanopu-
yecKas JIMH3a B CHCUMATIBHONW ollpaBe MoOeT OHITh mMpuemocobieHa x mobomy
doToannapary ns HA3MEHHBIX CBEMOK MM PeNponyKUHOHHBIX pabot, Hampu-
Mep K "®oToKopy”’.

O6pabaTeiBacMbliil CHUMOK MOMellaeTcA Meped (POTOAMIAPAaTOM HA TAKOM
paccToAHUH, YTOObl HA MaTOBOM CTEKJIE MOJIYYHUIIOCH ero H3oGpaxeHue 3agaHHO-
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Puc. 22. AspodoTonsoGpaxenne BoJi-
HEHUS C HampasiieHuem npoduned

Puc. 23. AspodortocHnmox ¢ u3obpa-
XKCHHEM CIIOXHOTO BOJHeHua (1)
U €TO penponyKIUMH C BbILeneHHBIMH
cuctemamu BonH (11, D)

ro macutaba. Ilpu BpamieHMM NMMH3bBI B 3aBHCHMOCTH OT pacllONIOXKeHHRA ee OCH
Ha MaToBOM cTekJie ¢poToanmapaTa HoouepenHo OyneT BbILENAThCA KaXK[Aad CHC-
TeMa BONH. M3MepeHue IIUH BOJH B NaHHOM CIy4ae MOHO NPOU3BOOMUTE NPAMO
Ha MaTOBOM CTEKJIe WM Ha MONyYeHHOH pelpollyKuuH ¢ aspocHumKa. Ha puc. 23
NpUBEAEHBI YacTh a3po(POTOCHUMKA (B LEHTpPe) M IBE €ro PenponyKUMH C Bbi-
BENCHHBIMM CHCTEMAMM BOJIH C TpeQHAMY, NapaulelIbHBIMU NHHHAM 44 U 66.

12.39. MIpuHUMIMANBHEO OTIIMYHEIM METONIOM H3MepeHUA IUIaHOBBIX XapaKTe-
PHCTUK B3BONMHOBaHHOM BOOHON NOBEPXHOCTH OT NpeNbIAyiLMX cnocoloB ABjseT-
¢t nudpakuMoHHbI® MeTon. Moest 3T0r0 cnocoGa 3axsiovaerca B TOM, YTO IyT1aHo-
BBIf 23podOTOCHHMOK B3BONHOBAHHOW TMOBEPXHOCTM paccMaTpuBaeTCad Kak
ecTecTBeHHad OMGpaKUWOHHAs pelleTka. Meromamu, M3BEeCTHBIMU B (usuke, no
3Tolt pelieTKe MOXHO NONYUHTh DudPaKLHOHHYI0O KAPTHHY, a N0 Helt BCe napamer-
pPHl peLIeTKM WIM, B HALLEM Clyuae, IUJaHOBBbIE XapaKTePUCTUKYU B3BOJIHOBAHHOH
BORHON noBepXxHOCTH.
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N3 Teopun mudpaxuMOHHBIX PEHIETOK M3BECTHO, 4TO MOJIOXEHHE MAaKCUMY-
MOB APKOCTH B Iu(paKkUUOHHON KapTHHE ONpeJeNseTcs ypaBHeHHeM

sin¥y =n,/(ard), (94)

rae ¥ — YroNl OTKJIOHeHUS LIEHTPANbHOro JIy4a, COOTBETCTBYIOIM /2 -MY
M3aKCHMYMY.

B Hauem cnyuae 06bMHO Ha6MIOJAOTCA TONBKO MaKCUMYMBI [1EpBOTO HOpAL-
Ka, NO3TOMY B HJanbHeiliiem Oymem cuutaTth /2= 1;
— IJIXHA BOJIHEI CBETA, NIPOXOMALIETO Yepe3 peLIeTKY;
a + b — uHMpHHA CBETIOTO U TEMHOTO HPOMEXYTKAa B MU(paKiHOHHOU pe-
IieTKe, a B HalllcM Clly4ae onpenesnsieMas OJIMHA BONHBL B MacliTabe adpoCHHMKA,

MoxeM NpUHATE sinY’;ﬁYA =K[2F ,

rae A - BejnMuuHa, u3Mepsemas Ha OudpPaKUMOHHON KAPTHHE OT UEHTPANbLHOTO
MaKCMMyMa [0 MaKCHMYyMa NEepBOTO NMopAaKa; A — doKyCHoe pacCTOoRHUe
00 peKTHBA DUMPAKIUOHHON YCTAHOBKH.

TMoncrasnsas 3HaueHue Sin Y’A B ypaBHeHde (94), MONyudM CIEIYIOULYIO
$opmy A BHINMCISHIA OJINH BOJIH:

a+d=2FA/K. (95)

C uenbi0 NMOBBILEHHA TOYHOCTH Ha NU(PAKUMOHHON KapTHHE U3MePAIOT He
K ,ao0Tpesok 2K Mexmy MaKCHMyMamu MepBOTO MOpAOKA. YUMTHIBAA 3TO U
3aMeHAs Aa +d Ha d,a 2F Ha X — pacCTOSHHE OT UCCIIECAYeMOTO
HeraTHBa 10 3KpaHa yCTaHOBKH, rie HaGnionaerca unu dororpadupyercs mud-
PaKUMOHHAs KapTuHa, nepemuilieM gopmyny (95) B crenylowem Buie:

ad=2XN2K=AM2K, (96)
roe 2X A SABIAETCS NOCTOAHHON ANDPAKIIHOHHON YCTAHOBKH.

Benuuuba 2K Ha puc. 24 MoKa3aHa o npeoGianaloumx UIMH BOMH (Mex-
ny Haubonee MIOTHBIMHU YaCTIMU MaKCUMYMOB) .

OcHOBHBIMY OTNIUUMAMH NH(PPAKUMOHHLIX KAPTHH BOJIHEHUMS OT KapTHH, IO-
JIYUEHHBIX OT MICWILHBLIX PELIETOK, fABNAETCA paOUajibHOe W TaHTeHUMajbHOe
paciipeHde MaKCMMyMoOB. [Ipy 5TOM MaKCUMyMBI UMEIOT TOYSUHYIO CTPYKTYPY.
PacumpeHune MakcUMyMOB B paguaTbHOM HanpaBjieHUM COOTBETCTBYET M3MeHe-
HHMIO IUIMH BONH B npenenax cGororpadupoBaHHOr0 YYacTKa (JIMHEHHBIN CHeKTp
BONH), a TaHTeHUMaNbHOe pacipeHHe MAaKCHMYMOB YKa3blBaeT Ha TO, YTo IO
moBoMy HanpaBJIEHUIO pacrlpoCTpaHeHus BOJH B mpepenax yrnma & (puc. 24)
HMeEeT MeCTO NepHOOUYHOCTh BONHEHHS C COXpaHeHHeM HeU3MeHHOCTH WINH BOJIH
(yrnoBo#t cnekTp BonH). ToueyHasd CTPYKTypa MaxkCHMYMOB ABJIAETCA pe3yib-
TaTOM TOr'O, YTO BETPOBOE BOJIHEHHEe COCTOMT U3 OTHEABHBIX TpYII, KaXnasd u3
KOTODBIX SABNACTCA Kak 6bl caMocCToATenbHOM nudpakuuoHHON pelleTKoit, nasas
npu 06paGoTKe Ha TUGPAKUMOHHON KapTHHE CBOM TOYEUHBIH MaKCUMYM.

naBHBIM OOCTOMHCTBOM IndpakuUoOHHOro MeToma 06paGoTKH ad3pOCHHM-
KOB BOJIHEHUA ABNSAETCA ero o6bekTMBHOCTE, HudpakiuoHHass KapThHa, NONY-
yeHHad OT aSpOCHMMKa, MO3BONSgeT GBICTPO ¥ TOYHO HONYYUTH CHEKTP LJIMH
BOJIH OJIl ONHOI MJIM HECKONBKHX CHCTEM BOJIH, CYINECTBYIOLMX Ha JaHHOM
YYacTKe,a Taxke HanpaBieHue UX pacipoCcTpaHeHus.

12.40. nsn onpeneneHust CKOPOCTH BONH MCHONB3YETCA CheMKa C GObIIM
nepexpeitHem (60—70%) mexny cocemHuMu cHUMKamu. Ilo IByM nepeKpbiBaio-
UFMCS CHUMKAaM HM3MepAIOTCA PacCTOSHHUA OT MACHTHYHBIX BOJIH OO KaKoro-
00 HenmomBYXKHOTO OO0BeKTa. Pa3sHOCTH THX pacCTOAHMIM YMHOXAeTCH Ha 3Ha-
MeHaTeNlb  MaciiTaba CheMKU M OENUTCA Ha MHTEPBAN MEXIY NBYMSA 3KCIO3M-
UMAMH, YCTaHABIIMBAEMbIH O U306paXxKeHUsAM CEKYHIOMepa HA CHUMKaX.
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Puc. 24. A3podTOCHUMOK 30HBI
GNHKOB HAa  B3BOIHOBAHHOM’
BOQHON NMoBepXHOCTH (@) U nu-
¢dpakIMOHHAN KapTHHA OT He-
ro (6)

B KauecTBe¢ HEMOOBHXKHEIX 06BLEKTOB B MpHOpexHOH WK MelKoBOOHOH! 30He
MOTYT CIIY>HTb MeCTHbI€ IIpeIMeThl, HCKYCCTBEeHHbIE COOPYXKeHHUsA, KOHTYpPHI AHA
K T.I. B OTKpbITOH yYacTH BodoeMa B KayecTBE TAKUX OOGBEKTOB MOXHO MCHONb-
30BaTh MATHA NONKpallleHHON BOHObI, co3MaHHbIe MyTeM cOpoca ¢ camosieTa KpacH-
Tene# (Hanpumep, QproopecuenHa).

12.41. Ons onpeneneHusl YIJIOB HAaKIIOHa OTHENBHBIX MOBEpXHOCTel BOJH
UCTIONIB3YIOTCA ClielMasIbHbIE CheMKHM 30HbI OmMKoB, co3naBaemeule ConHileM WM
lzcxyccz:?;eﬂumm HMCTOYHHKOM CBeTa Ha B3BOJIHOBAHHON BomHON IIOBEpXHOCTH

puc. .

Omnpeneneine KpYTU3HBI BOJIH 3TUM METOIOM BRINONHAETCS TpaduyecKu
WIH aHalUTHUECKH TIo BhicoTe Contua /1, , GoxycHOMY paccTosiHHIO a3podoTo-
annapata § W PacCTOSHHI 7° OT ryiaBHOK To4YKH O (eHTpa) cHuMKa #o Griuka.
CylllecTBEHHO yNpOIIaeT 3T0T METON MPHMCHEHHE CHeUHABHLIX MAeTOK, Mo3-
BONAIONMX MOJIyYaTh BeJIMYMHBI YTJIOB HAKIIOHA MPOCTHIM HAlOXeHHEM HMX Ha
cHumoK. Ilpumep Takofl maneTku NaH Ha puc. 25 mis Bsicotsl Connua 552 u
Pa3nTHUHBIX GOKYCHBIX PAacCTOSMHuH aspodoToammapara f .

TManerka HaknagplBaeTCA Ha CHHUMOK TaKHM o0Gpa3oMm, YToOBI LiEHTP e COB-
naji C I7IaBHOM TOYKOM CHHMKA, 2 OCh - C Hanpasinendem Ha Connue. Yron of Hak-
JIOHA YYacTKa MOBEPXHOCTU BOJHBI, HAOLICTO GNUK, H yron ¥ Mexay Hampasie-
HHeMm Ha ConHile U MpoeKuMeHd JIMHUM HameHHs 3TOro y$acTKa HaXomATCA IMyTeM
UHTEpNONIAUMH 1O JBYM MaleTKaM, oTBevaiium Beicotam ConHua R, , Grukaii-
IIMX K JAHHOMY 3Ha4eHHIo .

A3uMyT A NMHMA NaneHHA y4yacTKa, DaBliero Grnuk, onpefensercd no gop-

MyIe
A = Aq - ‘F’
tne Ay — asumyT Comua.

Ons onpenenenuss By u Ay HyXHO QUKCHPOBATH BpeMA B MOMEHT
CheMKH. 3Has BpeMs H ONpeneIMB Mo KapTe reorpaduyecKue KOOpOMHATEI TOYKH
q:oreracpuponauHa, sHaueHHss M, H A, HaXONATCA MO CENHATHHBIM TaGmu-
nam

Jins BbiuepuMBaHKA Ha CHUMKe HalpaBlieHHA Ha ColHIle HeOGXOMMIMO B MPo-
Uecce CheMKH U3MEpPHTh MCTHHHEIN Kypc camonera A’ (a3UMyT ero ocu cuMMeT-

1 Ilaponos B.B. TaGmuupt muis i
.B. pacvyeTa MpHUPOTHON OCBe -
MocTH. — M.: U3g. AH CCCP, 1945, -~ c. 145. prpom HICHHOCTH | Bunw
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Puc. 25. NajieTka miA onpemesieHHA YINOB HAKTO.
Ha MOBepXHOCTel BONH

pun) . Ilpu 3TOM aspocdoToarniiapar B caMojieTe JOIDKeH GbITh YCTaHOBIIEH TaKUM

o6pa3oM, 4To6Bl OCh CHMMETPUM camMoJieTa coBmamaia Obi ¢ JTUHUEH, COeMMHALD-

el KoOpIOMHATHRIE METKH, PacloJioKeHHbIe Ha NPOTHBONONOXHBIX Kpasix CHHM-

xa. Torma asumyT 3To#t MUHMY GyneT paBeH HCTUHHOMY KYpPCY CaMoJjieTa i mpoyep-

UMBAHHE HA CHUMKE HaNlpaByieHus Ha CornHile nerxo BHINONHAeTCA o yray & =
3Hauenust 7gu @  U3MEPAIOTCH HEMOCPEACTBEHHO N0 CHUMKY.

12.42. Onpenenenue BBICOTHLIX XapaKTEPUCTHK BOJH IO ONMHOYHLIM a3po-
($oToCHUMKaM HEBO3MOXHO, U 3TO NMPUBEIIO K pa3paGoTKe MeTOOMKY BO3MyUmHOH
cTepecOTOCHEMKHI BOJIHEHMS, NpedyCMaTpuBaloilell CHHXPOHHYIO a’podoTto-
CBhEMKY NMOBEPXHOCTH BogoeMa ABYMsA aspodoToannapaTaMu.

B Hacrosuiee BpeMs CyLIeCTBYeT OBa BapuaHTa BO3OYylHolt cTepeodoto-
CBEMKH BOJIHEHHMA — C ONHOTO U ¢ IABYX camoJieToB. B nmepsom Bapuasre aspogo-
TOANNAapa1bl yCTaHAB/IMBAIOTCA B KPLUIBAX caMojieTa ¥ paboTaioT CUHXPOHHO OT
OOHOr0 KOMaHJAHOro npubopa. ITOT BapuaHT Gojee mpocToif, HO HeGonbas AJu-
Ha Gasuca doTorpadupoBaHius BHIHYXKINAET BECTH ChEMKY TONBKO B KPYHHOM
macurabe, ¢ HeGOMBIIMX BHICOT.

Bo sTopoM BapHaHTe a’po¢oToanmnaparsl YCTAHABIHBAOTCA HA pPasHbIX ca-
MOJieTax, a CHHXPOHHOCTH (oTorpadupoBanus obecneuuBaerTci HpPHUMEHEHHEM
CMeUHATEHOTO PATHOCHHXPOHN3aTOpA.

IIpu mcnone30BaHMM OBYX CaMONETOB a3podOTOCHEMKE MOXKET BLIIOJN-
HATBCA B mMoGoM 3amatHom macliraGe. i o6paGoTKi MaTepHaioB BO3NYIHHON
cTepeooTOCHEMKH MPUMEHAIOTCS B OCHOBHOM Te ke NPHOOphl M Ta ke MeTOnu-
Ka, yro npu obpaGoTKe cTepeolnap I COCTaBIEHMA TonorpaduyeCKMX KapT;
OHM MO3BONAKT NONYy4arTs NpodwiM B3BOIHOBaHHON MOBEPXHOCTH 10 JAHHBLIM
HalpaBjieHUAM WM BLIYSPUMBATH IUTaHE] B3BONIHOBAHHON MOBEPXHOCTH B TOPH3OH-
TanmAx.
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IIPHJIOXEHHE 1

HOMOTPAMMA U151 PACYETA [JIUHbI MAPHIPYTA, UHTEPBAJIA
BPEMEHHW MEX/Y ABYMA NOCIEAOBATEJ/IbHBIMH
ASPOOOTOC'BEMKAMHK U %)‘léll!ingHﬂOﬂPEﬂ.EﬂEHl/lﬂ CKOPOCTH

HH

Ha Bomorpamme, u3o6paxeHHOM Ha puc. 26, IpUHATHI ciedyoupe 0603Ha-
YEHUA:
- OJIMHa MaplLUpyTa; /i — YKHCIO CHHMKOB B MapllipyTe; ¢ - Ipo-

DOJNILHOE NEPEKphITHE CHUMKOB; w - CKOpOCTH TeueHusi; A £ — vHTepBan
BpPeMeHH MEeXIy OByMs NOCHeloBaTeNbHBEIMU a3pogoTocheMKamy; fim  — mac-
wrab aspodorocreMku; AL — oumbxa onpedelieHds NyTH NOMIaBKa B HAType,

NPOAKEHHOTO 3a UHTepBa BpeMeHn A ¢ M'L — To e, B MacuItabe aspodo-
TOCBEMKH.

Homorpamma paccuuTaHa ONS OOUHOYHBIX MAapIUPYTOB, IIPOKJIANbIBAEMBIX
MeXIy OBYMSI OHNODHBIMH NYHKTAMM, W Ui BMCAUMX  MapLIpYTOB, OIMpalo-
UMXCA Ha OOHOM KOHIle Ha IBa ONOPHBIX NYHKTAa, W MOCTPOEHa A YeThIpex
HauGonee  ymoTpeOuTenbHeIX  macwtabos  1:5000, 1:10000, 1:15000,
1:20000 u ueTbIpex 3HaueHUll MPONONBLHOTO MEPEKPLITUS CHUIMKOB B MapuipyTe:

- 60, 70, 75, 80%.

KpuBbie, BbIYepueHHbIC CIVIOLIHOM JMHMEN, OTHOCATCA K MaplUpyTaMm, 3aM-
KHYTHIM MeXOY HBYMs OHOpPHBIMM MYHKTaMH, 4 KpUBbIE, BhIUepYeHHBIe IyHK-
THPOM, — K BHCSYMM MapuipyTaMm.

Homorpamma paccumtaHa Ons HauGoliee HEBBHIFOHHOI'G Cllyuasd, KOrla Ha-
MpaBicHUE TEYSHHs COBIlIAlaeT ¢ HampassieHUem HauboONbLICH cpefHell KBalpaTH-
yecKoli OIMGKHU OflpeneieHus NMONOKEHHUS NOMIABKOB.

Bce pacuern! BBINONHeHB! ONA camoro cnaGoro MecTa mapilupyTa, KaKum
SIBJIAETCA CpedHAs TOYKA [ 3aMKHYTBIX MaplUpyTOB M KOHeuHas ToYKa OjIsd
BHCAUMX MaplUpyToB. s BHCAUMX MapulipyToB GbIlIO NPHHATO, YTO PAaCCTOSHUE
MeXIy ONMOpHbIMU NyHKTamu paBHO 100 M, a cpegnaAd KBanpaTHuecKasd onmbKa
UX B32HMHOTO HOJIOXEHUS COCTaBIAET & 1MM,

Ipu 3anaHUM OTHOCHTENIBHON OWMGKKM CKOpOCTH TeueHus AW:'W npu
pacuerax UCHONb3YeTCs NeBas YacTh HOMOTPAaMMBI, IIPUYEM PacueT MOXKHO BECTH
HenocpencTBeHHo Wi AW:W =10, 15, 20%.

Tlpy 3ananum abconoTHOM oumbKK AW Tpu pacueTax UCTIONb3YETCA MpaBas
YacTh HOMOT'PAMMBI, TIpHYEM PACUETH MOXHO BECTH HENOCpeACTBeHHO mis A W=

=0,10; 0,151 0,20 yana (1 y3en = 5,1 cm/c).

PelileHyie ¢ NMOMOIUBI0 HOMOrpaMMbl HanGosee 4acTo BCTPEYAIOLLMXCH 3amay
TOSICHEHO HIDKE. '

3apava 1. ane: W, A¢ , AW: W, 1:m,q.

Omnpenenuts: §, rz-

HosicHUM pellieHHe 3alauk DepBOHauansHO npu AW ' W = 20%, Bocnosns3o-
BaBUNICH CXeMoH, u3o0paxeHHOH Ha puc. 27 U mpednonaras, 4To MapLIpyT 3am-
KHYT MeXy OBYMS ONOPHEIMU NMYHKTaMH.

HpoBons nuuMo uepes Touku A ¥ B, OTBevalolyie 3aJaHHLIM 3HAYCHHAM)
u W ,Haxonoum Touky C Ha cpenHelt ukane AL , paccumTaHHOM I AW W =
= 20%. Yepes TOUKY (" IPOBOLMM NPAMYIO, NapalIeNEHYIO OCH HOMOTPaMMbI S ,
¥ HaxoOuM TouKy & Ha xpuBoli, oTBevaolleli 3aaHHOMY MacuiTaGy aspodoTo-
cheMKkd. Jns BucsAuero mapiupyra GepeTcs TOYKa Ha COOTBETCTBYIOLLUEH KPUBOH,
BhIUepYeHHOM NMyHKTUpOM, Yepes Touky J} mpoBonum NpAMYyI0, NepHeHINKYIiAp-
HY10 OCH HOMOTpamMMbl S, 1 HaxoOWM Touxy H Ha wikane, OTBeyaoluel 3amaHHO-
My 3HaueHui©o Macwraba 1 M. B Touke H OTCUMTHIBaeM MCKOMOE 3HaueHUe
OOMYyCTHMOM mIHHBI Mapuipyta S . [poromkus nuiHe JH, HAXOOUM TOUKY
M Ha uIkase, OTBeuawiliell 3agaHHOMY 3HaYeHUIO q .uB Helt 0 TCYUTBLIBAEM MCKO-
MO€ UHCII0 CHUMKOB B MapuIpyTe.

Ecnu sHaueHue AW npuHATO pasHbiM 10 unu 15%, To HCnonb3yercst ogHa
u3 6oxoBbix wikan A/ . 1o moscHeHo Ha puc. 28 mnsi wkwisl 4 L, orBeyalo-
welt AW: W = 15%. B 3ToM ciiyyae, Kak M paHee, HaXOOMM Ha CpeiHel uikane
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TOUKY C, OTBEUAIOL{YIO 3aJaHHBIM 3HaueHussM A? u W. [IlpoBonuM JIHHHIO
CE nepneHIOMKyNSApHyw wxanaMm A L, u B Touke E OTCUMTHIBAEM BENHUHHY
omubkun A L . 3arem HaxoOouM Ha cpenHell mikane ToUKy K oTcueT B KOTOpOH
paBeH oTcuery AL B Touke E, M NpOBOLUM PAMYIO, [JApUUIEIEHYIO OCH HOMO-
rpammbl S , onipenensst Touky D, Haxoxnenue Touex H u M, puKcUpyOnmMX Hc-
KOMBI€ 3HAUeHUst S H A , BbINONHAETCH TaK K€, KAK 3TO HOSCHEHO BHILIE.

Bamava 2, flavo : A ¢, {:/m, AW, q.
Onpenenurs: § , R .

Ha npaBoit mikane, oTBedaLLeli 3a0aHHOMY 3HayeHuio A W (8 y3nax), Ha-
XOIOMM TOUKY C OTCUETOM, paBHEIM A# . 3aTeM NpOBOIMM JIMHUIO, MapaUIelt-
HYIO OCH HOMOTpPaMMBl  § , ¥ HAXOIMM TOYKY B NepeceyeHun 3TOH JIMHUK C KPH-
BOH, cooTBeTCTBYIOIeH 3agaHHoMy macwiTaby 1:/77 . Kax u B npenpioylieit 3a-
nave, IUIA 3aMKHYTBIX MapLIpYTOB HMCHONB3YIOTCH KpUBbIe, BblYepUeHHbIe CIUTOLI-
HOM nuHUeEH, a NN BUCAYUX MApILIPYTOB — KpHBbIE, BLIYEPUYCHHBEIE IIYHKTHPOM.
HanbHeiililee onpeneneHne UCKOMBIX 3HaueHMt S ¥ /1 BHINONHAETCA TaK XKe,
KakK ¥ B 3anaye 1.

Bagaua 3. faxo: §,7:m, W, A W:W.

Onpenenuts: 4 €.

IocenoBaTeTbHOCTh PELIEHNS 3alaud noACHeHa Ha cxeMe, H300pakeHHoOM
Ha puc. 27. Haxogum Touky A , OTBeYaollyi0 3aaHHLIM 3HaueHuaM § H l:m,
H, IpoBens BepTHKAILHYIO JIMHUIO, NOJIyyaeM TouKy T B mepecedeHMM ¢ KpUBOIL,
otBeyaromiefl Maciuraby cbeMkH 1: /77.  3areM, rpoBefd TOPHU3OHTANLHYIO JTH-
HHIO BJIEBO, NIONIyYdeM TOYKY J Ha cpeneit mKane AL . Iposens npamyio ue-
pe3 Touxky J u Touky O, OTBevalouIyIo 3aXaHHOMY 3HaueHMI0 A, Haxomum
Touky P, B KOTOpO# OTCUMTBIBAacM HCKoMoe 3Hauenue A ¢ . ITo moCTpoeHHe COOT-
BercTBYeT AW :W=20%. EcnudW : W pasno 10 unu 15%, T0 Ha COOTBETCTBYIOIEH
Goxooit mKkane 4/, Haxomutca Touka E mMelolias 0TCYET, PaBHLIH OTCYETY B
Touxke J (puc. 28). 3ateM yepes Touxky E NPOBOOWUTCA MpsMasi, MapanyensHas
OCH HOMOTPaMMBI  J, M B NepeceueHUuN ée HaXOMMTCA Ha CpelHel IIKane TOUKa
C. Yepes ¢ ¥ B NpoBOOUTCA OpsSIMAs, B NepecedeHHH KoTopolt co mKasolt A2 o1
CUMTBIBAETCA HCKOMOE 3HaueHue 47

3anava 4, Hanet: §, 7o/, O W

Onpenenuts: 4%,
Kax u B 3a7aye 3, HAXORUM TOUKY T',4epe3 KOTOPYIO BIPABO AepeuepunBaeTCs
npAMan, napajjiecinbHas OCH HOMOI‘paMMI:I
B mepeceueHuH IToi NMPAMOit ¢ cooTBeTCIBYOLEH AW (B y3rmax) BepTHKaE-
Ho#t mixanoil Af OTCUMTHIBAETCA UCKOMOE 3HaYeHHe MHTepBaia BpeMeHn A%,
3apaa 5. Hawo: S, A¢, W, 1:m.
Ompenemuts: AW, W.

Puc. 27, 28. Cxembl, NOACHAIIME NOIB30OBAHKE HOMOTpamMmoit Ha puc,26



HaxonuMm Touky A , OTBEMAIOLLYIO 3alaHHbIM 3HAYECHHAM S ul:/m
(puc. 27), ¥ NpoBOOMM JHHHIO K/ , IepHEHANKYIIAPHYIO OCH HOMOTPaMMEI S,
ompenenss Touky U . IlpoBend uepe3s TouKy (/  nunuio; NapaUIeNnbHYyIo OCH
S , HaxomuM TouKy VJ  Ha cpemHeit mxane A L , B xoTopo# Gepem oTcuer

7. Hcnonssys sanaunsie sHauenus W u  A#f, HaxoOoum OoTBeYalOllie UM
TOYKME u K, IpoBeNs uepe3 HUX NPAMYI0, oNpenendem Touky & , B koTopo#
Gepem otcuer 4L,.

HUckomoe 3Hauenne AW W B npoueHrax ompemensercs 0o Gopmyine

AW:W=20AL,/AL,.

Il p u mevanne. Ilpu aspockemke TeueHuit ¢ NpuMeHeHHEM MeToNa TPHIIa-
TEpalMH TaKXXe COXpaHaeTcA OMMCaHHaA BHIILE CXeMa PacyeToOB C HCHOJIb30BaHHEM
HOMOIpaMMBI, IaHHOM Ha puc. 26. B atux cnyuasx HamGonbilad oumbKka onpene-
JICHUA BEeKTOPOB TeueHus Takke GyneT B cepeyHe MapLipyTa.

fpu npuMmeHeHUM MeTOOA TpUNaTepauMu [0 CPABHEHHIO C OOMHOUHBIMU
MapLIpyTaM¥ OOMOJIHMTeNbHOE BIHMSAHWE HA TOYHOCTH PE3yNbTaTOB OKAa3bIBACT
oumbKa omnpeneneHHA NOJOXKEHHA y3n0BOTO Nomiaska. Onsako 3Ta oumbka
He3HauuTeNlbHast, U BBUIOY NpUGNMXKEHHOrO XapakTepa pacyeToB MOKeT He yuu-
TBIBATHCA.

IIPHJIOXKEHHE 2
YYET PEOPAKIIHH B 'EO/IE3UYECKOM HUBEJIHPOBAHHH

1. Tlpu reome3suyecKHX H3MepeHMAX BO3ZHUKAOT CYLIECTBEHHble MOTpeLl-
HOCTH H3-32 IpelioMIIeHUsI CBETOBBLIX Nyueit B 3eMHo# arMocdepe (pedpaxuuu),
BBI3LIBAEMOTO 3aKOHOMEPHBIM H3MeHeHHMEeM INIOTHOCTH BO3OYXa C BLICOTOM.
Brusanne pedpakuyy 0coOeHHO 3HAYHTENBHO IIpH I'eone3nyecKoM (TpUrOHOMETpH-
YeCKOM) HUBEJIMPOBAHMH, YTO OTPAHHUMBAET NPUMEHEHNE METONA.

HccnemoBalus ¢ UENBIO yyeTaBIUsAHMA BEPTUKaNbHON pedpaxuym passu-
BAKTCA B Tpex HaNpaBiIeHUAX: MeTOOHYEeCKOM, UHCTPYMEHTAIEHOM H METeOpOoo-
THYeCKOM. Meromuueckue npueMbl NoKa He B COCTOAHMH OGeCIeYMBATh HOCTa-
TOYHYIO I MPAKTHYECKHX uelieil TOUHOCTh. UTO KacaeTcs MHCTPYMEHTANBEHOTO
HanpaBlIeHMA, TO OHO HE BBILUIO M3 HayalBHO! CTaOyW pasBUTHA UAeh B KCHe-
PUMEHTAIBHOH [IPOBepKH NMPHHIMIMATBEHBIX BO3MOXHOCTEH.

Hmwxke naHo KpaTkoe HU3JI0XKEHHe TeopeTHYeCKMX NOJIOXeHUH, mexalumx B
OCHOBE METEOPOJIOTUYESCKOTO HAIPABNEHMA pelIeHMS 3apjayd M NONYUMBIIUX
Pa3BUTHE B MOCIedHMe TOMbl, a TaKKe pacCMOTpPeHbl IIPaKTHUECKHE PEKOMEHIa~
LMK [0 yueTy pedpakuuy NMyTeM BBeNeHHA MONPABOK B Pe3yIbTaThl HUBENHPOBA-
HHA.

2. lNonpaska 32 pedpakunio B TeoNe3UYECKOM HHUBEIIMPOBAHUM onpenenser-
CA H3BECTHOH (opmyiot, nperuioxerHoit Hopnaiom B 1876 r.,a uMeHHO:

r=-395(P/T95%(0,0342 - 7 ) 0", ©n

rme P u 7 — atMmocgepHoe nasnenne (MG) M TEMIEPAaTypa BO3ZYXa B IPajgy-
cax aGCoMOTHOM LIKamnsl H

§_ — paccTorMe Mexay MyHKTaMH, M;

,[‘g' — CcpenHMi UHTErpasbHLIA (”nei&cmm‘enmbﬁx’?rpanuem TEeMIIEPaTypPhl
Ha NMYTH BU3NPHOTO nyua, K/Mm.

MHOTOKpAaTHEIe MOMBITKY pellleHus 3aaYd CBOOWIHMCE K PaCCMOTPEHHIO BO3-
MoxuxocTell Mcnonb3oBaHus dopmyinbl (97) nyTeM M3MepeHHA TaK Ha3biBaeMo-
ro JOKA&ILHOTO IPalMeHTa [y , BHIYMCIAEMOTO Ha OCHOBE TOI'O UIIH HHOTO COOT-
HOLUEHHS, HMEIOILET0 aHATIOTHIO C BhIpXXEHHEM BHOA
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$o=Tylaoz, 98)

e 7Ty - vemmnepaTypHbii macura6 ( A ) B reopun nogobus O6yxosa-MoHu-
Ha; o — yHMBEpCANTEHAS KOHCTAHTA, 3aBUCALIAN OT TEPMOOMHAMHYECKOTO COC-
TOSHUA aTMocdepbl, 6M3Kan K eguHMnE; Z - BBICOTA HaJ, NOOCTHUINAIOLEI 10~
BEPXHOCTHIO, M.

JKCIepHMEHTANBHBIE HCCIESOBAHMA NOKA3ANY HATHMYME 2aBHCHMOCTH MeXay
OIMBKAMH U NMONpaBKaMu, HallIeHHLIMKM M3 T'eOIEe3UYeCKHX U MeTeOpOJIOTHYec-
KUX H3MepeHnit. OnHaKo MosnyueHHas CBA3b 0KAa3alach HEOOCTATOYHOM A NMpak-
THYSCKOTO MCIONBL3OBAHMS, B CUIIY Yel0 METEOpONIOrMYecKuM merod, yuera ped-
PaKIMK B YKa3aHHOM BMIE yclexa He HMen.

3. Mlpennaraemslit MeTon OCHOBAH Ha MpUMeHEHMH TEOPUU NOJOGHA K 3amaue
0 Teone3nveckoit pedpakuun. 3Ta TeopHs MPOKO HCHONLE3YETCS B PA3TTHYHBIX
obnacrax GUIMKM M ee NPAKTHYECKUX NpunoxeHnssx. OoHMM H3 TOCTOMHCTB
Teopud nonobus ABNAeTCA TO OGCTOATENBCTBO, YTO NyTeM 06paGoTKH CpaBHM-
TENBHO OIPaHMYEHHOIO YHCNA SKCICPUMEHTANBHBIX HAHHBIX yRaeTcd HalTH pelte-
HHME, KOTOpOe NpeHcTaBiAeTcad BO3IMOXHBIM paclpOCTPaHHTh Ha LIMPOKHH KpyT
NoJOGHBIX ABJICHUI.

Mpu 3xcnepuMeHTAIBHOM H3Y4YeHHH pedpaxuuu oGbMHO NpOU3IBOAAT H3Me-
peHus xo3pPuureHTa pedpakuuy, YIia pedpaximy WIH COOTBETCTBYIOLIEH Io-
crnepHeMy ouin6xu. OMHOBpeMeHHO H3MepsIOT Ha CTaHIMM TeMIeparypy Bo3nyxa
¥ ee TpalMeHT, aTMOCGhepHOe IaBleHHe, BIAKHOCTh. JTO MO3BONACT MOIYYHTH
pAn GU3MYecKH OMHOPONHBIX U CXONCTBEHHBIX BO BpeMeHH BeMUUMH 7 H [y
Hlepsrie MoryT GuiTh HalineHsl U3 Gopmynsl (97), a I omnpeneneHUA BTOPBIX
ynobHO BOCHONB30BaTLCS paspaboraHHo#t A.P.KOHCTaHTMHOBRIM METORKKOI,
COIMAcHO KOTOpOM TEMIEpaTypHBIH IpadMeHT Ha BBICOTE 1 M Han noACTHNAOILEH
HOBEPXHOCTHIO MOXeT GbIT: paccuuTaH o Gopmyre

200
5=k (To=T)/ 2410 7 KM, 99)
roe BenmuumHbl A Tz =Ty~ TZ )Ry Z; OlipemeNAT Ha OCHOBE NOKA3aHUH

3CNMPALMOHHOro NEUXPOMeTPA,YCTAHOBJIEHHOTO Ha CTAHIAPTHOM BHICOTE METEOM3-
MepeHudt T, =2 M, Z=1M

MoXHO 3aMeTHTb, UTO TNOCHEeNHEe BRIpOKEHHE ABIAETCA Y4aCTHLIM CITyd4aem
dbopmynsur (98). :

Ecnu nytem mMereomaMepeHuit ONpeneneH psad U3 A 3HaueHult J% H oOHO-
BPEMEHHO Npou3BeNeHb! H3MePEHU 3CHUTHBIX PAaCCTOAHUIM Ha CTaHUMK HA MYHKTBI
C M3BECTHBIMM OTMETKAMH, YTO NO3BOJNIAET NONYUMTh 2K BeJIMUKHLL i‘z (K —
YHCIO HaGmopnaeMBIX MYHKTOB Ha CTaHUMM), TO, HONYyCKas CyIUECTBOBaHHE JIH-
HERHOH 3aBUCMMOCTH MEXIY IiepeMeHHBIMH ,]‘z " /‘, , MOYXeM 3aImMcaTth CUuc-
TeMy NMUHeHHbIX QyHKuuA

?m =l 74,
Tl 7t .
FnK = Cmc n 3
rae CoK =F1ald's ;
CZ/( Slan/d2;
OIZK"’ ifzK’ Jn

HNpeacTaBNnAlT cobolt ko3hOUUMEHTH TMomobus (Maciutabel), no3songiole
OCYLIECTBHTEL NepeXol OT OOHOM NepeMeHHOHN BenuuMHbl K Opyro#. Wnu, uHbiMu
CNOBaMH, £y — YMCIIA, KOTOPBIE [ONYYAIOTCA IPM U3MEPEHHN BC/THYHHBI ‘Ft ¢
NOMOLUBIO eOWHAL U3MEPEeHHA [

Iput cobnionesny paBeHCTBA

fK,CZK

ax=1

CHCTEMAa HMeeT TOXIECTBEHROC npeoﬁpa:son aHH .
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EcrecrBeHHO, 4TO coOnioneHue mocnenHero ycnosus Haubosnee BepoOsiTHO B
cityyae, KOT[a BhICOTa BH3UPHOTo nyua 2 HUpubGIMKaeTcd K YPORHIO H3MepEHNN
TeMIIepaTypHOT'o rpasyenTa, pasHoMy 1 M.

Macita6 Cp npepcraBnser coGolt OTHOIIEHHE MHTEHCUBHOCTEH Nepenalia
TemIiepaTyp Mexly BbICOTOM 1 M ¥ BbICOTOM BU3MpHOrO nyug X M. Ero moxk-
HO TPAKTOBATL KAK HEKOTOpYI Ge3pasMepHYI0 BLICOTY Z , IponopunoHat-
HYyI0 CpefiHell BLICOTe BUSHPHOTO JIyya Lept

. C l‘ = Z = Ct 2 <p?
tne € ¢ — HeKOTOPHIA K03dOUUHEHT P ONMOPIMOHATIBHOCTH.

CocTaBUM OTHOIIEHHE UX CXONCTBEHHBIX BEJIWYHH f e U ¢ »B pesyneTa-
Te yero nonyuum GespasmepHsblit KOMIDIEKC

C=f¢ AX/Tx =idem, (on

roe idem o3HayaeT “'omHO u To xe”’. Unuecno { ocTaercs oguHAKOBBIM pu
Moxo6HLIX MpeoOpa3oBaHUAX B CXOACTBEHHBIX YCIIOBMAX, TO €CTh npy HOCTOAH-
HOM 3HAYeHNM napameTpa 4 . C H3MEHOHHEM BHICOTHI ayqa (npu HaGrMmogeHuUnxX
Ha apyrue NyHKThI) wicao £ NPUHKMAET HHbIE 3HAYSHUA.

YMHOXHM UYHCIHTENE W 3HameHaTellb BhipaxeHus (101) Ha CXOIXCTBEHHO®
3HaueHHe Yy , NOCIIE YEro COCTABMM 3aBUCHMOCTH

Hlfe= 2o [T, (102)

Z=Az7,, (103)

re A — KOHCTaHTa, 3aBUCANAA OT apaMeTpa 4 .

OnpIT reone3nyeCcKoro HUBEMMPOBAHMA M Pe3YNBTATH IKCNEPUMEHTANBHBIX
KeCenoBaHuil CBUMETENLCTBYIOT O TOM, YTO BRMAHHME pedpakuui 3aBHCHT Kak
OT CpegHedl BLICOTbI BH3MPHOTO Ny4ya Z ., Hal NMONCTWIAOIUEHA NOBEPXHOCTHIO,
TaK M OT BbICOTHI Z,, B HauaIbHO! To4YKe (BHICOTHI MHCTpYMeHTa). [loaTomy
HCXona u3 coolbpaXeHU pa3sMepHOCTH HpeNCcTaBHM MapaMeTp Z B roCieaHeM

BBIp@KEHUU B BUAE
Z=V2Z2yZ .

Torna umeem -
Z=A2yZ) % 1y (104)

Buipaxenue (104) MoxeT GBITH NMONOXKEHO B OCHOBY aHau3a H oboGutenust
IKCTICPUMEHTANBHEIX [AHHBIX C LEJILI0 MOJYyYeHHSA SMOMPUHYSCKUX KOHCTEHT,
NMO3BONAOLMX OCYUIECTBUTE MEPEXOH, OT AErKo NOCTYNHLIX 1A H3IMepeHUs BeH-
WWH Sy, Zen, 2y K HCKOMolt nepemenHoit Fy .

HauGornee pacnpocTpaHeHHo# GHoOpMO# MpecTaBlieHus pe3yibraTop o6pabor-
KH 3KCIEpHMEHTA ABNACTCA B TEOPHHM NONOOMA cTeleHHad 3ABHCHMOCTH Mexay
ONpenenieMEIM U oNpeleNAIMMI KPUTepUIMHU NORo0UA:

nx=ART N},
roe A — MOCTOAHHDBI K03ddumment; /R, /1 — MOCTOAHHbBIC MOKAIATEH CTETIeHH.
Iipu 3roM ompepensione KPUTEPUM COCTABIIEHH! U3 He3aBMCHMBIX {(u3mepen-

HBIX) NapaMeTpoB, 2 B COCTAB OIIpeJeAeMOro BXOLMT MCKOMAA NepeMeHHan
BeJIMUUHA,

B cooTBercrBEM € 3TMM 0GpaGOTKY KCHEPUMEHTAIBHLIX NAHHEIX 10 M3yue-
HM10 pedpakuuu cnenyer POM3BOAUTE, cornacko (104), B Bume

= n
Z=2A1rs (105)

113



roe
Ar=A(Zy Zcp) V2. (106)

Tloxasarenp cTeNeHH 1 ONMPENENA0T C HOMOIUBIO IpadMueCKOI'0 IPeNCTaBIeHHA
OTBITHEIX IAHHBIX B KoopnuHarax g Z =$(1g §'1) . IpoBep Kol MPUMEHHMOCTH CTe-
neHHoM 3asucuMocTu (105) sABusercs 1ot (paxT, UTO NMONYYEHHBbIC NIO OMBITHBIM
DAHHBIM TOUKH YKITafbIBAalOTCA B JIOTapU(PMUUECKHUX KOOPIMHATAX BIONbL OOHOA
HpAMOIt, 4TO MO3BOJIAET ONpPeNelMTh /2 KAaK TaHTEHC yT/ia HAaK/IOHA yKa3aHHOA
npamo# k ocH aGeuuce.

3aMeTM, YTO OTMeUeHHBI! DAKT 0 MPUMEHUMOCTH CTENeHHON 3aBHCUMOCTH
(105) nmonrBepkned Ha OBGUIMPHOM 3KCIEpHMeHTaIbHOM MmaTepHane, Ilpu aTom
0oBHapyXMBaeTCA YeTKas CBA3b MeXIY BeMYHHAMH Z H ¢ , NOMYYCHHBLIMK
Mo MarepuanaM HaGroneHu# Npu HeycToMUMBOH TeMIileparypHOH CTpaTH(MKaiuH
(mHeBHOE BpeMs JieTOM), YO MO3BOJIMIIO ONpelenuTh 3HaYeHHe 7, paBHOe
0,8-0,85. B ycoBusax paBHOBeCHOH WM ycToMumBO#M crpatuduKanuyn (mpeumy-
LIECTBEHHO HOYBIO, YTPOM, a Takoke BeuepoM) yKa3aHHAs CBA3b uapyxganacx,, 4TO
o6ycoBiIeHO OTMedeHHOH Bhillie dhu3nyecKoit Mpupomoii mapamerpa .

Hpyras KOHCTaHTa Olpefesiercs H3 ypaBHeHUA

A, =z/,«;=_-.,~,""/ft , 107

KOTOpOMY YIOBIETBOpsAeT Mobasd ToYKa npsAmMol.

MockoneKy ncxomas BennuuHa Z  ABjsercsa yHKuuell OByX apryMeHTOB,
TO Ha rpaduKke NonyyacM ceMeficTBO NMapaleNbHBIX NpAmbIX. Kaxmas u3 amux
HpAMEBIX OTNpefensercd ypasHeHueMm (106) Npu TOCTOAHHOM 3HAYEHHH apry-
MeHTaA( Zy Zep)os, YTO MO3BOJIAET YCTAHOBHTE COOTBETCTBYIOIIEE 3HAYC-
HHe f -

IonyueHHsIe ONbITHLIE DAHHbIE nopencraanxlo’r Ha ApyroM rpadpuke B BuUHE
saBucuMocti L@ Ay =f[lQ(Zn 2ep )95l , OTKY[a aHATOrUYHBIM 06pasoM
ONpenelIAIOT Ha 3TOT pa3 MOKA3aTeNb CTelleHd /77 ¥ NOCTOSHHYI0 A. Ha ocHoBe
06paGoTKM IKCNEPHMEHTANIBHBIX HaHHLIX Hal[eHE! 3HaYeHusa: m=l,2u A=1,14.
Orciona umMeeM _- 05 05, 0,85

Z=1,14(Z") Zc’p)rf'
HWIH

Fe =98] 1,14(24 T ep) 06 . (108)

TloncraHoska NoNyYeHHOTO BhIpaXeHHA B (97) No3BONAET PAcCUUTHIBATH
MOMPAaBKY 33 pedpaxuuio B pe3ynbTaTbl TPUrOHOMETPHUYECKOTO HHBEJIMPOBAHNA
Ha OCHOBe HECITOXHBIX MeTeoH3MepeHuli B JIerKo OnpeleAeMBIX BeMUUMH 2'6 H
Z¢p- TIpy NOCTOSHHBIX 3HaYeHMAX MeTeonapamerpoB p =1000m6, ¢= 15°9C,
r1=0,1 K/M, COOTBETCTBYIOILMX HEKOTOPEIM ~"CTaHOAPTHLIM™® YCIIOBUAM aTMO-
chepni, dopmyna (97) ¢ yuerom (108) npuHMMaeT BUL

»==0,4850,0342-0,62/(%n 2cp*ST10°. (109

4. CpepHsAst BBICOTA BHU3HPHOrC JIyya Hap TONCTHNIAKIIEH NOBEPXHOCTHIO
PacCUMTEIBASTCA C MOMOIUBI NOCTpOeHHOTro B ymoGHoMm maciurabe npoduns no
dopmyne Cumicona

ch= ’/3/1 [z” + Z,(*Z(ZZ*ZM'. et Z,,_Z) + ll(zf'f 23"“.. (110)

e + 2 n~1 )])
Tae /72 — 4YeTHOE€ YHMCIIO pPaBHBIX OTPE3KOB, Ha KOTOPOe OEJINTCA IJIHHE THHHH ) H
24, Zx ~ BBICOTHI HAYAIA M KOHUA JIMHAK BUINPOBAaHUA; 247..,,n — W3MEPEHHpIE

B MacimtaGe npoduna BRICOTE! BH3MPHOTO JIydYa Ham TNOSJCTUIIAIOWIEH TOBEpX-
HOCTHIO,

5. Ins ompenejicHus TpadMeHTa J,  OOCTaTOYHO, KaK Y)Keé OTMEYanoch,
H3MEPHTH TEMIIEpaTypy M BIAWKHOCTE (YNpPYrocTh BONSHOTO Ilapa) Ha BBICOTe
oKoNo 2 M. MOXHO BOCIONE30BATECA TaKXKe HAaHHBIMH CpPOYHBIX HaGniomeHui
3THX METeO3]IeMEHTOB Ha METeOCTaHUMAX U IOCTaX, PACHONIONEHHBIX B pamuyce
HECKO/IBKHX [eCATKOB KWIOMETPOB OT paHoHa Teole3nyecKHX H3MepeHHH.
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Benuuunst 47, 25,4 » Bxopgdume B popmyny (99), HaxomAy MOCPencT-
BOM CIIEHHATBHO COCTAaBNIEHHBLIX HOMOTpaMM HO TEMIIEpaType H BIAKHOCTH
BO30yXa, HCNpPaBIeHHLIM MONPaBKaMM 33 WHEPUHOHHOCTH TEIUIO- M BJIar0o6Me-
Ha B CYTOYHOM Ce30HHOM Xxode. A nonyueHns MonpaBoK COCTABJIEHB! ClICLHANL-
Hble TaGNMLB!, KYOa BXOAT MO apryMeHTaM [, (M3MepeHHas Temmeparypa Ha
BLICOTE 2 M) M 0aTe u3MepeHuit (MMCIIo, Mecsl, BpeMS CYTOK) .

Muoxwurens ol |, amexBatHbIt of @ B dopmyne (98), umeer npenen Ko-
neGasunit or 0.9 mo 1,1 Ilockoneky BnusHue apTyMeHTOB B ¢opmyne (108) Ha
TOYHOCTE ONpemencHHsd QYHKUMH J*¢ TeMm Gonblie, Y4eM BbIilie UX [IOKAa3aTenb
cTeneHy, To 6e3 yuiepGa Moxem NpuHATE o = 1.

Ilapamerp 2, —~ K09} (dUUMEHT IepoX0BaToCTH NONCTHIAIOIEH HOBEPX-
HOCTH — NpexcTasniser cofoit ypoBeHs, HA KOTOPOM CKOPOCTh BeTpa obpauaercs
B HyNnb. BenMuvHa ero cocraBnser B obILUEM Clyuae OKOJO 4 CM H MOXeT KoJle-
GarbcA B mpeqenax nopanka 1-5 cM, YTO IpH NOLCTaHOBKeE B (99) maeT B 3Hame-
Hatese OT 5 10 3,5 Ge3pa3mMepHEIX e[IMHHUL, B CpenHeM oxoio 4. Yucnutens 47, ,
NpenCTaBIAoKH TeMIIepaTypHyI0 pa3HOCTs Mexly YpoBHAMU £o 1 200 ¢m,
HMeeT Oxana3oH Konebanui B sieTHee BpemaA nHem oxono 0—1,5 K. Cienosarens-
Ho, B KpaliHeM cniyvae ( 4 7‘2‘21 ,5 K) IpH yka3aHHBIX 3KCTpeMaNbHRIX 3HaYeHHAX
3HaMeHaTeNd MMeeM B pacueTe Ha /', @ 0,3 u 0,42 K — unu BO3BOIOA B CTeNleHb
COOTBETCTBEHHO 0,83 u 0,87. Takum obpa3om, Ge3 3HAYMTENBHON NOTEPH TOY-
HOCTH crosiillee B 3HaMeHaTene (99) BhlpaxeHde MOXeM NpHHATL LA CpemHel
nionockl CCCP B neTHee Bpems paBHbIM 4.

PasHocTs 4 7, cHUMalOT Ha aMmMpuuecKoM rpaduxe (puc. 29) mo apry-

MEHTaM 7'2'=TZ+AT+5"7"»

e; = ey 146,
roe T2r€z — M3MepeHHaR Ha BbIcOTe 2 M TemmepaTypa (K) H BIaXHOCTL
(MB) Bo3nyxa. MompaBku 47, Ae ¥ 7 BbHOGUPAOT U3 Tabnuy 22, 23, 24
10 apryMeHTy T, (upu HaGRromeHMAX ¢ Maf NO CEHTAGPS) . ITH e TaGIMuUbI
Ha BCE MECAILIBI Toaa MOXKHO HaTH B MoHorpaduul.

NMpumep. Ilepatoro HIOMAB 16455 MUH noka3aHHs acTIMpAUMOHHOTO ICH-
XpOMETPa M0 CYyXOMY H CMOYSHHOMY T€PMOMETPaM COCTaBHNH 26,6 u 17,4 K, uro
npu armocdepHom nasneHnH 748 mm (1000 M6) no3BONMJIO C NMOMOIMBIO IICH-
XPOMETpHUECKUX TaGIuI HaltTh  €,=13,6 MG. Ilo Temneparype 7= 26,6 KB
tabn. 1 Haxomum 47 =-0,5 K, aB 1a61. 2 - A€ = — 0,2 m6. [lonpaBxa Ha
17 u B Tabn. 24 pasHa muHyc 3,3 K. HcnpaBsneHHble 3HaYCHHSI TeMIepaTypsl M
BaxHocTH 6ynyT: 77=22,8 K, € =i3,4 M6.C HX NOMOIIBIO Ha PHC. 29 UMeeM
4770,7 K, uro B cootBercTBMM ¢ (99) maer %= 0,17 K/M. Eciu npu usmepe-
HHH B IHeBHOe Bpems IpaldeHT J% okasanca Metee 0,01 K/m, To B pacuer cre-
nyeT HPUHATH TIOCTeaHIon uudpy.

6. PaccMoTpyM MipuMepsl pacyeTa nonpasok. Jlesartoro uions 1981 r. 8 Hon-
MOCKOBbe B 12 4 15 mMUH u3MepeHO NpeBLILLIeHHe MeXAY MYHKTaMu, pacioJioxeH-

“_-’T—E&{;;a;;mog A.P. Ucnapenne B npupome. — JI.: T'mapomereomn3par,
1968. — 532 c.
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HonpaBxy 32 Ce30HHBIY Xof remmeparypst A7 B pa3nwulbie QEXKaIbi MecIIen

e e e — e e o e e e o et e e e o e —_— ———p—— ——— e
Malk HIOHE ATOIH aBrycr CeHTROpPh
_____ PR N —— . —_— — -— o . vt ke Rl e v s ek A . i et et g it i s et b, e 2t s i i S i i, i g i . e
}: 2 i 3 1 :[ 2 J' 3 1 2 T 3 1} 2 :[ 3|  § I 2 I 3

-1,2 —~1,6 -1,0 -0,5 —G,3 -1,0 —-2,4 —2,9 —4.9 -4.8 -4.8 —-46 40 ~-34
-1,0 1,0 —0,2 0,1 0,2 -0,5 -2,0 -2,8 —-4,0 -5,0 —5,0 -4,6 -3,9 -3,4
0,7 —0,1 0,7 1,0 0,7 -0,2 -1,6 —-2,7 —3.,8 —-5,0 ~5,3 —4,7 —4.0 -3,5
1,0 1,1 1,5 15 1,0 0,0 -~1,3 —2,6 ~3,7 -5,0 —5,5 —4,9 —4,1 -3,6
1,8 1,9 2,1 2,0 1,2 0,1 ~1,2 ~2,5 -3,7 -5,0 -5,9 —~5,2 -44 -3,8
2,3 2,5 2,5 2,1 1,2 0,1 -1,2 —2,6 -3,8 -5,0 -6,3 -3,6 —-4,7 -4,0
3,0 3,0 2,6 2,2 1,3 0,2 -1,3 —2,8 —4,0 -5,1 -7,0 -5,9 -5,0 -~4.4
3,3 3,2 2,8 2,2 I,3 0,0 —1,5 -3,2 -4,3 -35,5 -~7,5 -=7,0 -~5,6 —-4,8
3,4 3,5 3,0 2,3 1,3 9,0 -2,0 -3,6 -4.,8 -5,9 —8,3 —-8,0 -6,1 -5,4
3,6 3,9 3,3 2,5 1,4 —0,1 —2,5 —-4,5 -5,7 -7,0 -9,4 -9,0 -7,1 -6,0
3,7 4,1 3,7 2,7 1,5 -—0,4 -3,5 —-5,7 -7,0 —~8,4 -10,7 —10,5 -8,5 -~7,1
3,7 4,3 4,2 2,7 1,5 —-Q,5 —-4,2 —-6,7 -84 -10,6 -~-12,5 -11,9 -104 -8,6
3,5 4,2 4,4 3,0 1,6 —-0,7 —4,5 -7,8 -100 -—-128 -146 -139 -124 -10,5
3,3 3,9 4,3 3,5 1,7 —-0,7 -~4.5 -8,4 ~11,5 -—-150 -18,0 -16,6 —-15,0 12,8
3,1 3,5 3,9 3,9 1,6 —-0,6 —-4,5 —8,6 -12,5 -17,2 -21,5 -20,5 -—18,0 -15,0
2,7 3,1 3,3 3,5 1,5 —0,6 —4,5 -8,8 -12,8 -18,0 -23,0 -25,3 -22,0 -~-17,5
2,2 2,6 2,6 2,9 1,3 —0,6 —4.4 —8,7 -13,0 -18,0 -~23,7 -28,8 -~-29,0 -21,5
1,8 2,0 9 2,2 1,0 —0,7 -4,3 —8,6 -13,0 -18,0 -—-239 -299 34,0 -26,0
1,4 1.4 1,3 1,6 0,4 —-0,8 —4,0 —8,6 -12,5 -17,5 -239 -30,0 -37,0 -30,0
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TaGnunpa 29

ITonpaBKu 32 CYTOUMBIA X0 TEMIIEPATYPBI BO3Ayxa g* T

35 -1,0 2,4 -0,2 —6,2
34 -1,0 2,4 0,2 —6,0
32 -1,0 2,4 -0,2 —~5,8
30 -1,0 2,4 -0,2 —5,5
28 -1,0 2,4 0,0 -5,2
26 -1,0 2,4 0,0 -~4,9
24 -1,0 2,2 0,0 ~4.7
22 -0,9 2,0 0,1 -4.4
20 -0,8 1,8 0,1 —-4,1
18 -0,8 1,6 0,1 -39
16 -0,7 1,4 0,1 -3,6
14 -0,6 1,2 0,2 -3,3
12 -0,6 1,1 0,2 -3,0
10 —-0,6 1,0 0,2 -~2,7
8 —0,5 0’8 0,2 -2 ,4
6 -0,5 0,6 0,2 -2,0
4 -0,4 0,5 0,2 -1,8
2 _0r4. 0’4 0’2 -1 6
0 -0,3 0,3 0,2 -1,3

HbIMU Ha paccTossEny 1952.5 m. Ilytem meTeousmepenuit nonyuunu 7,=28,8 K,
e,= 16,6 M0, P= 1016 M6, uro Mo3BoNWIO ONpedennts 4 = 0,1 K/m. Pacue-
ToM o ¢dopmyne (110) Hammu  Zep= 5,4 M. HaGmoneHus poyYIBooUITHCH CO
mrratuea (Z, ~ 1,5 m). lloncrauoska B popmyny (108) maer 4, = 0,1770 K/
/M. C yueToM yKa3aHHBIX 3HAueHul , A H 2y HaoCHOBaHuu (1) Hmeem
r = —0,249 M. Pacuer o ynpouentol dopmyne (109) maer »r=-— 0,261 m.

MOXHO 3aMeTHTb, YTO U3MepeHUss MPOM3BOLUNINCH Ha HCHBITATEIEHOM ITOMH-
roHe. CpemHAA KBaOpaTHYeCKas# IOTPEUIHOCTb ONpENeNieHHs NONpaBKM Ha
3TOi MUHUHU cocTaBuia 3,5 cM.

Wcexopmsie maHHple 1A pacyera MONPaBOK B ClENYIOIEM NMpHMepe 3aMCTBO-
Baub! u3 crateu I'.JIl.Paiiamana (Teome3us u kaprorpadus, N2 6, 1966, c. 9-13),
TOe NpencTaBiieHEl pe3ynbTaThl M3MepeHuit BBI3BAHHBLIX pedpaKumell CHCTeMaTH-
YeCKUX HOTpeLUHOCTel, a Takke HaHHEIe MeTeoM3MepeHUl TemIiepaTypsl, JaBlie-
HUS ¥ BIAXHOCTH BO3DYXa Ha 6 Maf ¢ YKa3aHUEeM CpOKOB CHATHUS OTCYETOB.
I'eonesuveckue HaGmoneHus MpOU3BODMINCE € Typa ( X, ™~ 1,5 M) Ha yeThbipe
NYHKTa, yOanesHbIX Ha paccroanus 11133, 6204, 3898 u 1491 m. Ho xaxnmomy
HanpasJIeHHIO yKa3aHbl MpodUIH JIMHUI, YTO MO3BOJIMIO HAM BBIYMCIIMTL BHICOTHI
BU3UPHOTO Jiyua Z¢p , COOTBETCTBEHHO COcTaBMBIme 112, 54, 21 u 15 m. Uccne-
HoBaHuA Mpoussomunuch B CpenHelt A3uu BOnu3u TalkeHTa.

HTtak, 6 Maa B 15 4 57 MHH MoKa3aHHUA TeMIIEparyphl 110 CYXOMY U CMOYEH-
HOMY TEpMOMETpaM aciMpaUuHMOHHOro mcuxpomerpa cocrasunu 27,3 u 18,7 K,
armocdepHoe nasneHue 717,2 MM (956 MG). IT0 No3BONMIIO BHIGPATH H3 IICHXPO-
METpPUYECKHX Tabnun € 16,0 m6. M3 tabn. 22 no aprymenty 7,=27,3 KHa
6 mas (cepemuHa nmexampl) HaxomuMm 4 7=2,0 K. AnanoruunsiM oGpasom u3
Ta6n. 23 BEIGUpaemM A4 e,=2,7 m6. U3 Tabn. 24 nytem uHTeproasuyy Ha 16 4 Ha-
XOOUM & T = — 2,6 K. UcnpapneHHbIe MONpaBKaMy 3HaueHus 7, = 26,7 K u
e 3=18,7 M6. JT0 NMO3BONAET C NOMOILIO 3MIMpUYecKoro rpaduika Ha puc. 29
HaliTu AT, = 0,7 K. lNonenue nocnenuion uudpy Ha 4, umeem &'y = 0,17
K/m. Teneph ocTacTCsi MONCTABMTL MCXOMMBIE IMaHHbIC B opMyJIh! 97 u

(108) . Pacuer maer cnemyiolipe 3HaYeHUs MONpaBoK: MuHyc 19, 22, 32, 7 cM, Ko-
TOpbIC ClIeAyeT BBECTH B NMPEBLIILIEHN, yKa3aHHbIe B OpsKe yObiBaHUA paccTosi-
Hull 0 HabmiopaeMbiX MyHKTOB. PacueT nompaBok 6e3 yuera MeTCOMAHHLIX MO
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dopmyne (109) DpUBOOMT K ClenylomuM pesyibratam: muHyc 33, 19, 32,9 cm.
3ameTuM, UYTO COOTBETCTBYIOLJiE BEMYMHDb], NOJNYYEHHble H3 TeONE3UYECKHX
ngmepelmif[ (oumbxu) , oxkasaiuch pasHeIMH: 21, muHyc 20, muHyc 29, MUHYC
13 em.

AHanoruyHLie N0 CXONUMOCTH Pe3yNBTaThl NOMYYarTCA 1 B OPYTHE CPOKH
HabnioneHui, kpoMe yTpeHHuX (8 4) u BeyepHux (204).

7. IKcIepUMeHTaNBHbIE UCCIENOBaHUA TOKA3ATH, YTO TOUHOCTh OIIp efle1eHUS
NONPaBOK YXYHUIaeTcd B MEpHOI HOUYHBIX HHBEPCHH TeMIepaTyphl, a B HHEBHOE
BpeMs — C HacTYIUIEHMeM TPO3bl U BO BpeMs OOXIS. B ToM cnyuae, ecliy BU3Mp-
HbI# VY MPOXOOUT Ha HAYaIBHOM YYacTKE 3HAUMTENBHOMN IPOTAXKeHHOCTH BGIM3HU
BEPXHEro ypoBHA CIOS aBTOKOHBEKIUHUH, TOYHOCTh PAcueTa NONpPaBOK TaKKe CHH-
xaeTcs. YKasaHHbI cnoit (B Mperienax xkoToporo koadduuvent pedpakuuu mpu-
HMMaeT OTpHUaTenbhue 3HaueHue) obpasyerca B JeTHee Bpemsl OHEM M IMPOCTH-
paeTcst IO BBICOTEl A 17 M Hag nofdcthianluell MoBepXHOCTHIO. BLICOTY ero MoX-
HO OLLEHHTS M0 3mMIHpHYecKoi dopmyne

2°=23409"
B Tom cnydyae, ecnu B HaGnionaeMoM HalpaBjieHMH BBLICOTA Jyua Z;p Gnuska k
2o , BBI3BaHHBic pedpaxuMell OWUOGKM CTAHOBATCA MO aGCOMIOTHOM BeMYMHE
CPaBHHTENBHO HeBonslIMMHU. OOHAKO OHY NMPHMHUMAIOT OBBIYHO CKauKooGpa3Heie
M3MEHEHHS BO BPEMEHH, HEpedKO MeHSIOT MpH 3TOM 3HaK M pacieT NMONPaBOK
CTAaHOBHMTCHA 3aTPYIHUTENEHBIM.

HecMorps Ha oTMeYeHHble OTpaHUYEHUS, Pe3yNbTaThl 3KCMEPUMEHTAILHOM
MPOBEPKH M IIPOM3BOLACTBEHHBIX MCHBITAHHI NOKa3aIH, YTO IpeLJIONEHHBIN Me-
Ton ABnAercsa 3¢pPeKTHBHEIM U B TO Ke Bpems HOCTATOYHO IPOCTHIM M HaIeX-
HbIM CPeICTBOM MNOBBIUIEHHA TOYHOCTH TeONe3MYEeCKOTO HHBENMPOBaHMA, He
TpeOYVIOLMM IS CBOEro MPUMEHECHUS CYINECTBEHHOTO YBENWYCHHS TPYHOBBLIX
M MaTepHaIbHBIX 3aTPAT. Pe3yanTaThl HUCCIENOoBaHMK MeTOOa OonyGNIMKOBaHLI B
NepUOOHYECKUX U3NaHUAX no reonesvu kak B CCCP, Tak u 3a pyGexxom,

8. B xofe reone3uyeckoro HUBEIMPOBAHUA TIPEBLILIEHUS ONPEneIAIoT, KaK
[IpaBUIIO, U3 OBYCTOPOHHUX HEOOHOBPEMEHHBIX H3MepeHHit. B MpeBbIlIeHUS BXO-
HOMT NPY 3TOM IIOTPELIHOCTh, paBHAA MONYPa3HOCTH BbI3BaHHLIX pedpaxuueil oim-
60K, MONYUeHHBIX B NpsAMOM W oOpaTHOM HarpaBJyieHUsX. MUHMMaNBHOro 3Haye-
HUS pe3yNsTHpYIoliel MOTPEeLIHOCTH MOXHO OXUOATh B ClTydYae OJTHOBPEMEHHOIO
OBYCTOPOHHETO HMBEMHPOBAHHA H NPH ODHHAKOBOR BBICOTE HHCTPYMEHTOB OTHO-
CUTENTBHO TOACTWIAIOLIEH MOBEPXHOCTH. YKa3aHHble YCJIOBMS He SBJSAIOTCA
TUTIMYHBIMU B NIpaKTHKe HUBENMpoBaHUsA. [IpensioxeHHas MeToOMKAa MO3BOJNAET
OCNIabHTh BIIMAHYE TOTO ¥ OPYroro GaxTopoB, YTO BeleT K YMeHbILEHHIO pe3yiib-
THpYyIolllel norpewumMocTy,

9, B cootpercrBuu ¢ (97), TOUHOCTH omnpefiencHus MONpaBKy Mponopnuo-
HaIbHa KBadpaTy paccTosHMA Oo HabmomaeMoro MyHKTa. Ecmy MpeBbilIeHUA
IepelaBaTh METOLOM M3 cepenvusl (Uepe3 TOYKY), TO B INpPEBbIIUEHHE BOHIET
oumbKa, NPONOPUMOHANIBHAS JIMLIb PA3HOCTH KBAaNpaToB CTOPOH IIpH H3Mepe-
HuHM “Haszan” u "Bhepen”. [Ipu paBeHCTBe IJied”, KaK 3TO HMEET MECTO B FeOMeT-
pHYeCKOM HUBEIMpPOBAHUM, IPOMCXOOUT HauGonee monHas KOMIIEHCALHA BbI3BaH-
HbIX pedpakuuelt oumbok. B xonax reoge3nyeckoro HUBeIHPOBaHUS paBEHCTBO
CTOpOH, ecTecTBeHHO, He cobmonaerca. [losToMy I1pH BBHIYKCIICHUM MPEBBIIUCHUH
METOOOM M3 CepequHbl B HOJYUEHHBIH pe3yJIbTaT clellyeT BBCCTH MOIPaBKY,
PaBHYI0 Pa3’HOCTH IIONpPABOK, PACCYUTAHHBIX MO NpHUBedeHHbIM Bbilue PopMyram
(97) u (108) mns “3amHero’ H nepenHero” HampaBicHUH.

Peirenne 3apnaud o reoge3nveckoi pedpakind BbllIe H3MTOXKEHHLIM METOLOM
OCHOBAHO Ha HCHONb30BAHUY MIIUPHUYECKUX KOHCTAHT, MNOJIyYeHHBIX U3 o6paboT-
KU MaTepuaioB IKCIlepUMeHTa, BBINONHAEMOM HA OCHOBE TeOpHM monobus. Pac-
CMOTPEHHBI MNOPSINOK ONpeHdesieHHs 3THX KOHCTaHT OTKPBIBAeT BO3MOXHOCTH
IJIS ¥X He3aBUCHMMOTO OINpellefieHUs ¥ yTOYHCHMsI, 4To GyneT cnoco6CcTBoBaTh yr-
nyOrneHuo GH3MUeCKUX TIpeHLCTAaBJICHUA O BIMAHMM pedpaKUMH B I'€OME3HISCKUX
U3MEPEHUSIX, OCBOCHHIO U MPAKTHUECKOMY HCIIOJIb30BAHKIO METOA.
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IPHJTIOXKEHHE 3

METO/1 NPOIHO3A BETPOBOJIHOBOY ABPA3UH BEPEI'OB

1. Onpenenende BenuuMHLI pa3sMbiBa Gepera B yCHOBUAX 3HAYMTENBHBIX KO-
neGaHUN YpoBHS BOIbI B BONOXpaHWUIHUINEB Ge3nenHoe Bpems NpOM3BODHMTICA Mo

dopmyne

& (TKU/ p KN /1§ - Ne [12), (111)
raes &4 — oBnem pasMmbiBa Bepera, M3 Ha 1 M muHEBL Oepera 3a nepuopn, T, uc-
YHCIIAeMbIil KOMHYeCTBOM GeaniemHpiX ce30HOB (feT); Mg u Ne  ~— HopMamb-

Haf# COCTABIAIOUIA CYMMAapHOIl SHepruu BOJIH, MOAXONAIUX K OTMEJIM COOTBET-
CTBEHHO NpM peNKMX BBICOKHMX H TPU YACTBIX YPOBHAX BopI, Jlx/rom (xrc. m/
/rom) Ha 1 M anuHbl Gepera; J* — yoenbHpIA BeC cr?raloumx Geper mopox ¢ yue-
TOM B3BemmBaouiero suusHus soasl, H/mM3 (kre/m3); 1y, u Ze — cpemuas
33 nepuon, T wmupuHa OTMENH 110 TOPH3OHTANH B METPax COOTBETCTBEHHO NDH
cpenHeM M3 peOKHX BHICOKMX M NPH CPedHeM M3 YacTBIX YPOBHSAX BOMbI; l=
=0,06 M — 3MIMMpUYECKan NOCTOSHHAA BenuunHa; K -~ Ko3dduumeHT pasmsl-
BAaeMOCTH Topon; A, — NONA Pa3MbIBAEMBIX ITOPOJ], YHOCUMBIX HAa CBAn Npu-
6pexxHOl OTMenu M B OTKPHITYIO YACTh BOOOeMa.

YOenbHbl# BEC MOPON, C yUeTOM B3BeUIMBAIOLIET0 BAUAKUSA BOOLI BEIYUCHAELT-
cs1 o dopmyne

Iy - 981007 c If*u) (112)
The fy ¥ f— YHACNPHDINA BeC YACTHI NOPOMBI U CYXOil NOPOMABI.

Kosppuumenr A [pUMeHdAeTcd B COOTBETCTBMM ¢ Tabn. 25. B cnyuae
HeOOHOPONHOCTH cTpoeHMs Gepera cpefHee 3HayeHue A BLIYMCHAETCS C yUETOM
MOIHOCTH CJIaTalolMX MOpoI,.

TaGnuupma 25

3HaueHus ko3bdunuenta pasmpisaeMmocTy X pa3siHMHBIX KOPOX,

ITutonornyecKas XapaKTepHCTHKA U BO3pacT nopon, ] A
MeJIKO-TOHKO3epHHCTBIN NECOK al 1,00
KpyITHO3epHHUCTHII ITeCOK al 0,38
CyrnuHoK dQ 0,20
CYIrIHHOK ¢ BajyHaMH qQ 0,14
Tiuns1 1 Meprenu A;a 0,10

I onpenenenust koabduuueHTa A, peKOMEHOYIOTC cnenyroupe Gopmy-
asl, [Ipu kOopoTKOM BOONIEGEPETOBOM NMOTOKe HaHOCOB (OGLIMHO B YC/IOBHAX M3-
BuUnucrolt 6eperosoit yepThl) pacuer A 4 CTleiyeT IPOH3BOUTE 1O dopmyne

Ky=NulN, (113)
rme N u Ay — cooTBercTBEHHO BCA CYMMAapHAs 3HepPTUA BOJH, MOAXOMANLIAX

g OTMENHN, U HOPMAJIEHAA €¢ COocTasnsiomad, IDk/rog (Krc-M/rom) Ha 1 M AITMHBL
epera.

Mpu neduunte BHONBGEpEroBbix HAHOCOB IVIA Hauaja CPaBHUTENLHO IUIMH-

HOTO MX MOTOKAa, QOPMUpPYIOIIErocs B YCIOBUAX BBIDOBHEHHOH GeperoBoM
uepThl, A, BRIYUCIACICA U3 BBIPAXKCHHS
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Ky =2ZNJ(N+NutNg), (114)

roe Ng — cymmapHas 3Hepruf NOAXOAALMX K OTMeJIHM BOJH, ONpeNesAonan
BRONBGEPEroBoit norok HaHocos, Jx/rom(xrc-m/rog) Ha 1 M aumHbl Gepera.

Istsi 30HB!I TpaH3WTa BOONLOEPETOBLIX HAHOCOB MpH CPaBHUTENBHO I[JIMH-
HOM HX MOTOKe pacuer A A CitellyeT BbEIOJIHATE 110 dopmyne

KA=NH/(NH+N.n): (115)

2. PacuceTbl BOJIHO9HEPIETHYCCKUX XapaKTEPUCTHK, HeoGXOoouMBble 1N NIpor-
Ho3a BBAB. nmpoussoastcs ¢ yuyerom rabl CHull no narpvakam o Bosneficr-
BMSIM Ha I'HOPOTCXHHYECKHE COOPYXXCHUA (BOJIHOELIE, JICAGBLIC U OT CyNoOB)
uIpuii.1 "PykoBOOCTBA M0 ONpeENeNeHHI0 HArpy30K K BO3MEHCTBHIO HA THOPOTEA-
HHYeCKHe coopyxenus  (JI.: BHUUI, 1977. - 316 c;)l no TpemaracMoil Huxke
MeToOUKe,

HMcxomHpIMH MaTepuariaMu Ui pacyera Cliy)aT KapTa [NyOMH BoLoema,
TabHLIA MOBTOPAEMOCTH U O0ECHeYcHHOCTH YPOBHSA BOABI B BOJOEMe B IpOLEH-
TaX ¢ pa3OMBKOM aMIUIMTYObl ero xojebaHus Ha UHTepBanbl yepe3 0,4 m* 33
OeanmenHbIl Ce30H, cocraBjieHHAas 10 MHOTONETHHUM HaGmioneHuaM Ha OmyxKail-
IMX BOIOMEPHBIX TOCTaX WM NOJIyueHHass pacyeTHbIM NyTeMm (IpoeKTHble OaH-
Hble) , ¥ Tabnuua MponoXUTEIIBHOCTY NEelCTBUS BETPA B CYTKAX MO 8 OCHOBHBIM
HalipaBJIeHHAM W MO MHTEpPBaiaM CKOpPOCTH Berpa (He Oosee yeM yepes 4 m/c)
3a Oe3nedHblii CE30H, COCTaBJICHHAaA MO MHOroJjiecTHUM (He meHee 10 ner) HaGo-
DeHusAM Ha Gmwkaiiiuell MeTeoCTaHuMH. BeTpbl co cKopocTsio MeHee 3 M/C BO BHU-
MaHHe He NpuvHUMaloTcA. Pacuerbt BBHINOJHATCA ONA TOYKH, HaMedaemMold Ha
BHELIHEM Kpalo [IpubpexkHo#i oTMeny.

MeTononka pacueToB 3/1€MEHTOB BOJIH 3aBMCUT OT TOI'O, HaXOOMTCA fIM pac-
CMaTpUBaemMas aKBaTOpHA B [yOOKOBOOHOR MM MCTKOBOOHOH 30He BOHOE-
ma. K rny6oxoBonHoit 30He, cornacHo rnagsl CHull Harpy3ku u Bo3lneicTsus
Ha PHOPOTEXHUUECKHE COOPYXKCHHUA (BOJIHOBbIE, JIEIORLIE H OT CYZIOB) , OTHOCUTCA
Ta YaCTb aKBATOPUM, FAC INYOUNLL COCTABNAKT Golee NOTOBYHBL CPeIHCH HJIMHEI
BOJIHBI U, CNEOBaTENbHO, JHO He BJIMSAET HA OCHOBHbIC XAPAKTEPUCTHKH BOJH.

B ycnoBusix riyG0oikoBOgHOH 30HBI OT TOYKH pacyeTa NPOBOBMTCH BOJHO-
obpasywoume Hanpassjienus yepes 22,50 mo nonperpeHHoro Gepera u o Kaxmo-
MY M3 HMX M3MEpSercs IUIMHa Pa3roHa BOJIH B MeTpax. st OCHOBHBLIX BOJIHO-
obpasywoumx Hanpasiicuit (depe3 450), KOTOpBIX B 3aBMCMMOCTH OT KOHH-
rypauuu GeperoBoit YeprTbl 6GbIBaeT OT 3 OO S, yCTAHABJIIMBAGICA CTENEHb CIIOXHOC-
T4 3TOM Koubpurypaunn. CornacHo Pykoponctey**ecnu Lo /L, 2  2,rme

u L, — COOTBETCTBEHHO HaUOOJBILUMI U HaMEHBIIMM NyUH, IPoBeNeHHbIe
ng pacueTHo#M Touku B cexTope %45 oT HampasneHuA BeTpa IO MepeceueHUs C
OB ETPEeHHbIM Oeperom, To KOHGHUIYpalus CUUTAETCH CIIOKHOM.

B 3roM crnyuae npu pacyeTax 1€MEHTOB BOJIH BBLIYMCIIAETCS IKBUBAJICHT-
Hbll pasron I2p o ¢opmyne (33). IIns OCHOBHBIX BONHOOGPA3YIOLMX HaOpas-
JIeHuMit, cocTaBAAUMX ¢ Geperosoii ueproit yron < 22,59, skBUBaneHTHbIA pa3-
I'OH pAcCUUThIBaeTCA Mo (opMylie

Dp=0,27 (D, +0,85D, +0,5 Dz). (116)

IpensaTcTBUA € YITIOBLIM pa3sMepom < 22,5° mpy pacuerax He yuuTbiBaIOTCA.
B cootBercrBun ¢ rnaBoit CHull no Harpyaxam u BosmeficTBust. Ha ruapo-
TeXHMYECKHE COOpYXeHUs. (BOIHOBbLIE, JIEfOBbie U OT CYLOB) IUIS KaKOOTO U3
OCHOBHBIX BOJIHOOODAa3yIOIMX HANparJeHuit pJid cpedHei CKOPOCTH BeTpa W B
KaXOM HHTEpBalie, BbIYMCIIEHHON C MOIpaBKO# Ha BBLICOTY Hal, NOBEpXHOCTHIO
BOABl A, U cAOCOG M3mepeHUs petpa Ay (Fabn. 7), mpou3BooMTCA pacueT cpen-
HUX pa3MepoB BONH (BBICOTH! /4 , I/IUHBI ,nepuoga T w oTHowenuss A/A).
* )i BOAOXPAHHUNUILA ¢ MHOIOJIETHUM PeryaHpOBaHUEM CTOK3 NHTEpBaJIbl
yPOBHSL BOAB! CIIElY €T yBeudnuTs 40 0,8 M.
*% PyKoOBOICTRO TIO ONpefesieHNI0 HATPpY30K M BO3/(eCTBUA HA FYIPOTEXHH-
yeckue coopyskeHusi. — JI.: BHUMTI, 1977. — 316 c.
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Puc. 30.Fpaduxu 3HavcHuit Koadpduumenta K;

C nomouggo rpapmxos (puc.30) Ha ocHoBauM 6e3pa3MepHOH BelIMYHHBI §Iw?
BoiuMCHsieTcss A u 7 . Hns oupeneneHus cpedHeil AIMHBI BOTHEI IPUMEHAETCA

dopmyna

A=Ls6T2, a17

CxopOCTh BeTpa BIOJIb TUHYH PA3TOHA BOJIH MPUHUMAETCH [IOCTOSTHHOM,

Crenyolllas onepauus 3aKIIOY4ETCA B OTpelieneluy 1o rpadukam (puc. 30)
s 6e3pasmMepHoi Benuuntet 9.0 /W2 3HaueHn#t Kosbduuuedta A ¢ » MO3BONA0-
LHMX OepedTH OT CpelHed BLICOTHI BOJIHBI K BBHICOTaM BOJIH 06eCHeYeHHOCTHIO
0,1; 1; 2; 5 u 13% B rammMe. TMo IoTyuYeHHBIM 3HAYEHHAM A CTPOMTCS Ha KiTeT-
4aTKe BepofTHocTel bpoBroBuYa KpuBast oGecniedeHHOCTH 3TOTO KO3 dHIHEeHTa
010,01 mo 13%. Kpusas axcTpanonHpyerca 40 BENHYMHBLL A ¢ ,aMemwoleit obec-
neueHHOCTE 99,9%. [lo Takoi KpHBOH MOXHO OmpemenuTh A, M06oH 3amaHHoH
06 eCneyeHHOCTH ¥ BLIYUCITUTL COOTBETCTBYIONME BLICOTHI BOJIH, YMHOXas cpen-
HIOI0 BBICOTY BOJIHBI Ha 3HaueHMa Kod(puumenta A, . TlpuMep nocrpoeHus
KpUBOH oGeclieueHHOCTH X; MoKa3aH Ha puc. 31.

Iajiee Ha KyIeTyaTKe BepoATHOCTeH XaseHa (C HopManbHbIM MaciuTaGom IO
BEPTUKATBHON OCH) CTPOMTCA KpHBad o6ecleyeHHOCTH BBICOT BomH of 0,1 mo
99,9%, c MOMOIIBI0 KOTOPOH MOXXHO YCTaHOBUTbH IHOBTOpAeMOCTh A/ BBHICOT
BOJIH B JIOGOM 3ajaHHOM HHTepBane (puc. 32). JHauyeHue HHTEpBANA Henecood-
pa3Ho NpUHATL paBHbiM 0,1 M. JIng Kaxnoro HHTepBana BLICOT BOMH BLIYHCIAIOT-
CA CPeNHHE 3HAYEHUS BBICOTLI /2, , ATIMHbI A J M nepuona ?'; BONHBL Pacuer
NIPOU3BOIMTCA M0 hopMmyliam;

Aj=hiAlh g (118)
C=0,811; . (119)

OHeprus raMMbl BONMH(B KUIIOMXOYssXx Ha 1 M UX (pOHTA NpH 3aJaHHOK
NMpOOOIKUTENLHOCTY BeTpa ¢ B cynczns’ BLIUMCIIAETCA CIEelyolM obpazom:

e
ne =(Z hEAa P/ f’@-PJ),'Bt-maoo, (120)

roe f'p — YOesTbHBINA BeC BOABI, paBHebIl 9,81 KH/M3 (1 Tc/M3); /m — Konu-
YeCTBO MHTEPBAJIOB BbICOT BOMH.
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Puc. 31. KpuBas obecrnieyeHHOCTH KO3 dHuMeHTa K‘

Tlpy Hanuun¥M MeENKOBORMI pacueT CpeqHHUX NAPaMeTpPOB BOJIH M BBHICOT
BoJIH ob6ecneyenHoctsio 0,13 1; 2; 5 u 13% B ramme miA 3agaHHOW CKOPOCTH
M HanpasJleHusi BeTpa Hpou3BOOUTCA cormacHo INMaBe CHull no mpoextupora-
HUIO HArpy3oK M BO3NEHCTBMHA Ha rUOpPOTEXHUYECKHME COOpYXeHUs (BOJIHOBEIE,
JlefOBble M OT CYHOB). B OCTaIbHOM METOOMKA BBLIYMCIIEHHWA 3HEPTHH I'aMMbl
BOJIH Ta Xe, YTO U I TMYGOKOBOOHBIX 30H.

Ina rnyGoKOBOOHON 30HBI IOCTPOEHbI BCIOMOTaTelbHbIe I'PaMKU 3aBH-
cumocTu A = f( W) v 1 =f(h) npu MPONOIKUTENBHOCTH BETPa B CYTKU M Pa3jiuy-
HBIX pa3sroHax BonH (puc. 33 u 34). ITone3oBanune 3tHMHu rpadHKamMu 3HAUMTEN b
HO YCKOPSET pacueThl S3Hepruy raMmmel BOJIH, TaK Kak TpeGyercd NpedBapHUTENLHO
onpedeNnuTh JIHIUB CKOPOCTh BETpa ¥ IUIMHY Pa3roHa BOJH,

Ha ocHOBaHuM BeNmMUMH #1,~ |, NOJNYYESHHBIX TI0 OCHOBHLIM BOJIHOOGpa3yio-
MM HaNpaBjieHUAM IUISL PACHETHBIX CKOPOCTEH BETpa C YYETOM HX TPOMOJIKH-
TeSTBHOCTH, [POUSBOOUTCA OfpenencHHe CYMMAapHBIX BOJIHOSHEPTeTUYECKUX
XapaKTepuCTHK 32 Ge3dstefHbI ce30H. XoIl BHIMHCIEHMH TOHATEeH M3 Tabn. 26.

BHauane onpemensnTca BeNHYUHBI SHEPTHM BOJH ¢t [0 KOKIOMY BOJIHO-
ofpasyioulemMy HanpaBieHHIO, MPUXOHALWMECT Ha 1 M OMHBL QPOHTa BOJH.
3aTem NpoM3BOOMTCA IiepepacueT 3THX BeauyuH Ha 1| M IjiuHBL Oepera nmytem
YMHOXEHHS Ha CHHYC yINla 1oXoHa BONH K Gepery. B KauecTBe TaKOBOTO YIJia
NPUHKEMAETCA HAWMEHBILMA YroJil Mo OTHOILEHMIO K OOHOM M3 CTOPOH “yrnia pac-
KphiTHA Gepera” (puc. 35), Yrom packpeitus Gepera, no B.B.ImutpreBy, 3ak-
JIOYEH MEXAY OBYMS PaIUyCaMH OKpPYXXHOCTU. LIeHTp oKpy>XHOCTH nmomeilaeTcs

hM
05
o4t ,
075 ":\Z}:'\+
0.2 S SN e S 5
3 I\ i“* ?6/7 *—i
0,1 }___.L _____ e BT — ,

U.O MMMMW&MM.M?
ar a5 1 2 5 101520 3040 5060 70 80 90 95 99 99,5 9,5%

Puc. 32. KpuBas o6ecieyeHHOCTH BBICOT BOJIH B FaMMe
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Tabauna 26

Hpumep pacyera CYMMapHbIX BONHOZHEPreTHYECKHX XapaKTePHCTUK MPH NOCTOSHHOM YPOBHE BOBI

HHrepRanni Cpensas cKopocTh
CKODOCTH BeTpa B HHIEpBase ¢
BETPa, Mjc Y4eTOM NIONpaBOK

K u Kq, , M/c
3-S5 4,0
6—8 6,9
9-11 9,9
12—-14 12,1
18-20 16,2

ceBepHoOe

BBICOTA NPOROIKH- | IHEPTHA BONIH 1T,
BONH A ,} TenpHOCTh | KIDkK (TC M)
M BeTpa s

CyTKu, ¥
0,09 5,50 20368 (2077)
0,17 7,83 111394 (11359)
0,27 4,67 194397 (19823)
0,33 0,50 32264 (3290)

BbICOTA | MpOHON- 3HEeprus BOJIH /T,
BonH h,} xuresnb- Kbk (Tc M)
M HOCTb

BeTpa

B cyrku t
0,13 2,33 19907 (2030)
0,26 3,33 144148 (14699)
0,40 1,83 216217 (22048)
0,49 0,17 32666 (3331)

JHeprus BOIH 10 OTHEIbHBIM HalpasJie-
HUAM 71

Yron Mexnay MHHHeR pa3roHa BOJNH H
Geperom f

n-Sinp

CymMapHas smepms Boim N.=Xp- -Sinf3
rn sinficos?f

{IpofonbHan cOCTABIAIINAA CYMMAapHOR
JHEPIUH BOIH /Vs_= Zn-sinf3-cos?p

HopwMannuan COCTAaBIAIOMIAA CYMMAPHONH
IHENTHH BOJIH N =N - Ng
t

CyMMapHaA 3HEPTrusn BOIH, ONpeneaio-

utasi BEEonbHEperopoi NOTOK HAHOCOB N
: ¢

358423 (36549)
as©

253443 (25840)

412938 (42108)
90°

412938 (42108)

1035748 xJIx / rom Ha 1 M puHel Gepera (105609 1c -m/roxn)

125961 (12841)

0

334321 xkJx [ rom na 1 M giuHe! Gepera (34084 T¢ - m/roxm)

701427 x>k [ rox Ha 1 M pxuHs: Gepera (71525 Tc-m/from)

—208360 + 12596182399 x]Ix/rom na 1 M pnunb Gepera (—21243 + 12841=
=~8402 Tc- M/rop)



ST

Hureppansl
CKOPOCTH
BETpa, M/c

3-5
6—8
9-11
12—-14
1820

Cpeannas cKopocTb
Be'rpa B HHTEepBAajie ¢
yYueroMm IONpasoK

K un K @’ mfe

BbBICOTA
BONH £k,

BOCTOYHOE
RPONOIKH- | SHEPTHSA BOAH /7
TenpHOCTy | KIDK (TC-M)
BeTpa B
cyrku, ¢
1,33 16897 (1723)
1,83 127761 (13028)
0,33 60046 (6123)

IIpodoaxenue ratn. 26

3HEPTHA BOIH #

s BblCO’!‘E nponon- r3
BONH b , M{ xutens- KJx (Tc-M)
HOCTH
BeTpa
B cyTku, t
0,12 14,33 102842 (10487)
0,23 8,17 257611 (26269)
0,36 2,17 193328 (19714)
0,64 0,17 60860 (6206)

3Hepl‘lflﬂ BOIH MO OTHENbHbIM HanpasJlc-

HUAM /1

Yrosa Mexny jiMHMeH pa3roHa BOJH U

Geperom J3
. sing

CymMapHaa 3Heprus BOJIH

1 sinpcosip

IIpononbHas cocTaBAAIOHIAA CYMMApHON

3HEPTHH BONH Ng.=Zp.sinf cos®p

HOpMaJIhHaﬂ COCTABJIAKILAA CYMMAPHOH

sHepruu BotH N, =N, —~ Ng.
i <

CyMMapHaf 3HepTHA BOJH, ONIpenessio-

wasA BRoabGeperoBoi MOTOK HAHOCOB N,

N.=Zn sinf

204704 (20874)
62945’

181985 (18557)

614641 (62676)

17%4s’

187382 (19104)

1035748 xJx/ron Ha 1 M anuHbl Gepera (105609 1c-M/TOR)

~38217 (—3897)

—~170143 (—17346)

334321 xJIx/ron Ha 1 M nsnHbl Gepera (34084 Tc-M/fron)

701427 xJlx/rom Ha 1 M mnuHel Gepera (71525 Tc-m/ron)

—208360 + 125961 = —82399 xJIx/rog Ha 1 m onuun! Gepera (—21243 + 12841=
= 8402 rc.mM/ron)

[Tpumeuyanue 3HAK MUHYC O3HAUAET, YTO NOTOK HAKOCOB HANPABJICH MPOTHB TEYEHHA PEKH.
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Puc. 33. Mpaduxu 3asucumoctu A =f(w) npu
Pa3JIMUHBIX PA3TOHAX BOMH

TOUKY TepecedeHUsl CTBOPa, ONsi KOTOPOro BBHIMOJIHAIOTCS PacueThi IHEPTUM, U
oeperopoit ueprTsl. Panuyce! anuHoi He Gonee 500 M COEOMHAIOT UEHTP OKpPYX-
HOCTH M TOUKy TepecedeHHs OKPYXHOCTH C oOnmMM HalipaBjieHuem Oeperomoit
4yepTh! (puc. 35).

CnoXXHB BeJIMUKHHBLI 3HEPTUH BONH /3 MO OTHENbHbIM HallpaBIeHUAM, MONY-
YUM CYMMAapHYIO 3HepTHIO BOIH /V‘- Ha 1 M anuHbl Gepera.

IpogonkHas cocraBnAmwILAs CyMMapHO# 3HepTHM BOJIH Ha 1 M nnuHbt Gepera
BBIUNCIIsAETCS o dopmye

s, = 0,5 Znsin fpeos?f. (121)

HopmansHas cocTapnsAoIas cyMMapHo#H sHepTHM BonH Ha 1 m mmmHBI Gepe-
ra ONpenenaercs U3 BbIpAXeHNs

Wy; =Ni-Ng, - (122)

PasHocTe Mexny cymMMapHOH NPOOONBHOH COCTABIAKLIEH 3HEpIMH BOJH
B OIHOM M JpYyrom HampaBjieHMU BLOONB Gepera N,.‘.‘ (1abn. 26) mo3Bonser cy-
IUTH O HaMpaBJICHU! H UHTEHCUBHOCTH BOONE0EperoBoro noToka HaHoCOB.

U3noxeHHass MeToOMKA HaeT BO3MOXHOCTb PACCUMTATh PasiiUUHbIE CYMMAap-
HbI¢ BOMHOSHEPTETHYECKHE XAPAKTCPUCTHKHM IIPH MOCTOSHHOM YpOBHE BOIbl B
BOOEME.

Ins toro yto6bl yuecTh BIMAHME KOMeGaHUN YpOBHS BOMBI, pacueThl CyM-
MapHbIX BOJIHOSHEPTETHYECKHMX XapAKTEPUCTHMK BBIIONHAIOTCA MNpH KpaHuX
3HaYeHURX ypoBHsS Bonel B Oe3nenHoe Bpems. B cnyvyae MenkKoBomuii aHano-
TUYHBIE BBIUMCIICHHA MNPOU3BOLOATCS ellfe IUIA HECKOJBKUX IIPOMEXYTOYHBIX
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Puc. 34. Tpadpuxn sasucumocTn 2= F(AR) IpH NPOSOIKUTENBHOCTH BeHCT-
BUs BeTpa B CYTKH W Pa3NuYHBIX pa3roHax BOJH

MOJIOXEeHUH. ypoBHS BOMLI. 3aTeM CTpOATCA BCIoMOraTesNbHbIe rpaduKd 3aBH-

CHUMOCTH BOJTHOIHEPTEeTHYCCKUX XapaKTepUCTHK OT ypoBHs Bonpl. ITonb3ydack

UMY, MOXHO OlpemeNuTh 3HaueHWe TOH WIM HMHOM CymMmapHoi BONHO3HEpre-

THYECKON XapaKTEepHCTHKHU C yu4eToM HOBTOPAEMOCTH Pa3iMYHLIX YPOBHEH BONBI

3a Oesnenublfi ce3oH. Hampumep, pacuer cymMmapHOH 3Hepru BeTPOBLIX BONH
B 9TOM cryvae cjeyer ApoM3BOONTS 110 popmyne

/V=(MP,+----+N¢'P,_'4:...+ N, P, )/100, (123)

I‘IleIV,,..N"... M,— BeJIMYUHB CYMMAapHOi 2HepPruy BOSIH, PACCYUTAHHbBIE IIPY Pa3HbBIX
NOMNOXKEHUAX YPOBHA BOADBL; Oy... ;.- . Ay — NOBTOPAEMOCTH ITUX Ke YPOBHeil B
GesnenHoe Bpems (%) . AHAJIOTHYHO TPOH3BOSATCA DPACUYEThl U HAPYTHX BOJIHO-
JHEPreTUYECKUX XAPaKTEePUCTHMK, B TOM YMCIIe 3HAYESHWMI e 1 N Heo6xo-
JIXMbIX NIPH pacueTax no ocHoBHo# dopmyne (111).

Ilpu atoM pazneneHue yposHelt BOUBI B BOMOXpaHWIMIUE Ha peldKHUe BHICO-
KHe, YacTbi¢ CpelHUe ¥ peflKHe HU3Kue NPOU3BOMATCA Ha OCHOBAHUM aHATIN3a [1aH-
HBIX O NIOBTOPSAEMOCTH YPOBHER BONbI 110 MHTEPBAIaM.

K uacTbiM cpenHuM OTHOCATCA YpOBHM, MMelOIMe HauboIbIUyio MOBTOpSE-
MOCTB B MHTEpBajec W NOBTOPACMOCTh HE¢ MeHee INONOBHHEI OT Haubonbliel B
CMEXHBIX UHTEPBAIAX, 2 YPOBHU, pacliojaralopecs BhILIe 4 HUXKe 3THX UHTepBa-
JIOB, ~ COOTBETCTBEHHO K BBICOKHM M HU3KHM.

B cnyuae 32aKOHOMEPHOro coBmamneHusi nepuonga BbICOKOIO CTOAHUA YypOB-
Heil BoIpl ¢ NepruonoM aKTUBHOM OEATENBHOCTH BCTpa ClienyeT BHINCHATD UHTEp-
BaJl BLICOKHX YpOBHEH BOObI [aXke B 3TOM Cllyuyae, €CJi¥, COTTIACHO YKa3aHHOMY
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Puc. 35. Cxema onpeneneHys yria noxxona BojH K 6epery

BhIllle TpUeMy, OH He HOJXeH ObITh. K BHICOKHM YPOBHAM MNpH 3TOM OTHOCHTCS
CpelHNe YPOBHY, IPUXONAIIMEcs HANONIOBUHY BEPXHEro MX HMHTepBana. Criemyer
PEKOMEHIOOBATh TAKXKE BO BCEX CNyuasix oOs3aTeNbHOE BBINEIEHHWE BBICOKUX
ypOBHeHd BOA! [IpH QONTOCpOMHOM NporHo3e BBAD.

3. ins onmpeneineHus HauabHOH IHPHHBI OTMENU 1O TopusoHTamu Lp, M
{co TIPH CpelHEM M3 PelKHX BBICOKHX M IIpH CPCOHEM M3 YacTbIX YPOBHAX BOOBI
(puc. 36) Ttpebyercs paccuuTaTh HEPBOHAYANBHO [NIYOGHHY Ha BHELUHEM Kpaw
oTMenu Hg ¥ Hc ¥ HauanbHyIo BRICOTY HAKAaTa BOIHbI Ha' M H. COOTBETCTBEH-
HO IpH TeX )Xe YPOBHAX BOAbI:

Ha=45hg (124)
H Hez=d45he , (125)

roe A s H AR¢ — cpemHas BHICOT2 BOJIH COOTBETCTBEHHO IPH CPENHEM M3 PEOKHX
BBICOKHMX H NpH CpedHeM K3 YacThIX YPOBHAX BOOBI, OlpeerisieMasi o BCIOMO-

’ /'/' —
> 4
/2
f—t o
CBY i Het 7| >
MBY [} /‘/;q .;Hc“
lyy t A&_;
MY 1~ He
e -
2 4
A 'L~'c lg /9
/' ——- "-—-—
/5&" lco
“
"
Puc. 36. CxeMa nnoctpoeHus nporHosHoro npoduns Gepera
1 — Hauaabnoe nonowmenue bepeeogoeo cxkaona; 2 — npoduns
bepeza na Korey nepuoda [ ; MBY, CBY — munumansrviii

U CpedHull u3 8bICOKUX YPOBHU 800bl; MYY, CYY — MUHUMANbHBLE
U CPeOHUlL u3 YacTeiX ypoaHeii a00bt
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ratensHomy rpaduxy A=f (H). Hy U He OTKIAagpIBAIOTCS COOTBETCTBEHHO
OT MYHMMANLHOTC YPOBHA U3 pegkux BbricoKHX (MBY) ¥ MHHHMAJILHOFO YPOBHSA
K3 yacTeIX (MUY),

BeicoTa BONMHBI /£ 1pH TOM WM WHOM YPOBHE BOHbl /4 0N NOCTPOEHUs
rpaduKa BuiuMCHsAeTCA crenyloumm obpasuoM. U3 Tabnuupi pacuera cyMMapHbIX
BONHOSHEPreTUYECKUX XapaKTepUCTUK IpH 3aNaHHOM YpPOBHe BONLI BBITUCHI-
BAIOTCA B NOpPsAKe BO3pACTaHUsl BLICOTH BOJIH HE3aBUCHMO OT BOJIHOOOpa3yiolue-
I'o HampapJIeHHS H COOTBETCTBYWIME UM BETHYMHBI 3Hepruu /. 3arem nmpous-
BOOUTCA TMOCTIETOBATENEHOE CNOXKEHHE BENHYMH SHEPIMM HapacTaloLMM HTOrOM.
BbIcOTa BONMHEL A , KOTOPOH COOTBETCTBYET MOJIOBMHA BCeH CyMMBI 3TOH 3Hep-
MU, IPUHUMAETCA 332 HCKOMYIO BeJIMUMHY /1 TNpyU IAHHOM YpOBHE BOIbI /,P
[Ipumep pacuera A TnpuBeneH B Tabin. 27.

Tabnuua 27

TIpuMep pacyeTa cpenmHeit BEICOThI /4 INpu MOCTOAHHOM YpOBHE BOABI

BeicoTa BONHbLI /7 B CooTBeTcTBYIOIasA BhiCOTe | Benuuiusa sHepruu
nopsiKe yBeYeHHd Mo /2 ¥ OponOIDKUTENIBHOCTH BOJIH, IOJIyYeHHasR
BCEM BOIIHOOBPA3YOIIMM | BeTpa ! 3HepruA BOJIH NOCIeBOBATEe IBHBIM
HAMPAaBIICHUAM, M a0, RIOXx (TC-M) CIIOYKEeHHeM BeNHYNH
e xx (Te M)
0,09 20368 (2077) 20368 (2077)
0,12 102842 (10487) 123210(12564)
0,13 19907 2030; 143117 (14594
0,15 16897 (1723 160014 (16317
0,17 111394 (11359 271408 (27676
0,23 257611 (26269 529019 (53945
0,26 144148 (14699 673167 (68644
0,27 194397 (19823 867564 (88467
0,31 127761 (13028 995325 (101495)
0,33 32264 (3290) 1027589 (104785
0,36 193328 197143 1220917 (124499
0,40 216217 (22048 1437134 (146547
0,47 60046 (6123 1497180 (152670
0,49 32666 (3331 1529846 (156001
0,64 60860 (6206 1590706 (162207
Hpumeuanue. /1 =0,26+ (0,27 ~ 0,26) ( -15-9%20—6-— — 673167) /

[ 194397 = 0,27 M»

, 4 1
jlus pacueTa HayanbHOW RLICOTHI HaKaTa BONHBI Hg W A¢ npH yrnax Hax-
noHa Hakata 4 < 34° peKOMeHOYETCS UCIONB30BAHNUE CIIENYIONMX POpMY:

Hg =54 Kyuhyted * (126)
AL =54Kunlied 7, (127)
rae Ay — x03bPUnMenT WEpOXOBATOCTH OTMENH, NPpUHNMaeMoit o H.H. HxyH-

KOBCKOMY, ANA IIeCKOB ¢ AUaMeTpom vacruny 1,5—2,0 mm paBHbiMm 0,775, a gns
KPYIHOTro pBaHOTO KAMHA PaBHBIM 0,77; O — yToa HaknoOH2 GaKTUYEeCKOHN Npu-
GpexXHON OTMeNU KIIH YIojl HAKJIOHA CYWIEeCTBYIomero Gepera B HHETEpBane oT Bbl-
coThl, paBsHo# 2,8 22, HAI pPacyYeTHbIM CPeOHHM H3 PEeIKHX BBICOKUX UNU Cpen-

HMM {3 YacTLIX YPOBHEM BOAbI A0 pacyeTHOH rnyOuHbl, paBHoit 1,8 A.

3arem, nOCNe npeldapUTENbHBIX PAcYETOB BBICOTHI HAKaTa, BepXHAA TOYKA
30HBI HaKaTa YTOYHAETCA W B Clyyae 3HAYHTEBLHBIX PAcXOXIEHUH ¢ NpUHATOR
NepBOHAYATBHO IPOH3BOOUTCSA MOBTOPHBIH pacieT BLICOThI HaKaTa.

Mpu & > 349 HayanpHylO BHICOTY HAKATA BOJIHBl MOXHO BOBCE HE YUMUThHI-
BaTh, TAK KaK OHAZ NpaKTHUYECKM He BNMAET Ha pa3mephl NepBOHAYALnbHOK ILIMPH-
HBI OTMEJIH,
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UMes penuunnbi g ¥ Hc, Hé " HC' 1 npoduns GeperoBoro CKioHa Ha
lzaqarzo Hpgg;{OSHOI‘O CpOKa, HeTPYIHO NyTeM MOCTpoeHHit onpedenuts g o H
Ca “C- .
N IF 3aBeplialollMif 3Tan NPOrHO3a 3AKIIOYACTCA B ONpeleNieHUH BpPeMeHH
7 o ¢dopmyne (111) Dnsg HeCKOJIBKHX 3Ha4YeHMMH & , COOTBETCTBYIOIMX
3af[aHHBIM TPOrHO3HBIM HpoduniM abpa3uoHHOro Oepera, ¢ MOCAENYOUMM HO-
cTpoernem 2aBucumocT & =F(7).  Umes Takyio 3aBHCHMOCTD, JIerKo ONpede-
nute & 3a MIPOTHO3HBIA cpok T .
3uavenusa I; U ly , HeOGXOOMMBIe pHU pacuerax Io gopmyine (111), onpe-
TOeNSIIOTCA U3 BhIpAXKeHUH |

=128 1) ; (128)
1o =1/2( 2%+ z::))-,’ (129)

rnelc, ¥ lp, — HWIMPUHA OTMEIH IIO TOPU3OHTANM COOTBETCTBCHHO NPH CPEL-
HEeM M3 4YacThIX M NpPU CpeJHeM M3 PeAKMX BHICOKHMX YPOBHAX BONBI, CHATAA C
33aHHOT'O NIPOTHO3HOTO npodunsa a0pa3HOoHHOrO Gepera,

IIns nocTpoenus Takoro Npodund M ONpeneneHHs ¢ ero y4yeroM 3HavyeHui
lp ¥ Ic DOIKHBLI GBIT MONYYeHBI HEKOTOPBIE HCXOIHbIE TapaMeTpbl.

I'ny6uHBI Ha BHEUIHEM Kpalo OTMENM Mpu CpEedHEeM U3 PEeOKHX BBICOKHX
K CpEdHEeM M3 YacThiXx YPOBHAX BOIB! INPHHHMAIOTCA ONMHAKOBLIMK C INIEPBO-
HavansHeIMH Hg 1 M . . ,

BbICOTbI HAKaTa BONK ( /g W /) Ha KOHEl IPOTHO3HOTO CPOKA PACCUMTEI-
BAIOTCA TaK K€, KaK M MepBOHAYANBHBIE, TPUYEM BLICOTOH A& BO MHOrUX Ciy-
yasgx ¥u3-3a ee HeGoNBLIOW BeIMYMHBI TPU THOCTPOCHUM IPOTHO3HOrO Ipodund
MOHO TIpHHEGpEYS.

OcHoBanue Geperosoro o6pbiBa NMpu nocTpoenun npoduns Gepera MOMMKHO
COOTBETCTBOBATh BepxHell TOYKe HaKaTa BOJIHBI IpH CpeOHeM U3 YaCTbIX YpOBHEH
Bonbl (puc. 36). HcwioueHne COCTaBAAT MOCTPOEHHSA IIPOTHO3HOIO Npoduii
Gepera npu HONFOCPOYHOM [IDOTHO3e IJjIl BOHOXPAHWINIL HeleNBHOI'O MIIM Ce-
30HHOTO peryndpoBarus. N HUX OTMeTKa OCHOBaHUs Geperosoro o0pobiBa
OONMXXHA pacCYUTHIBATECA IPU MAKCHMAJILHOM H3 YaCThIX YPOBHE BORBL.

YTl HaKIIOHA CBasIa OTMENM M HaIBOJHOTO 6eperoBoro 0TKoca MpUHUMAaT-
cA paBHBIMH YIJIaM eCTECTBEHHOIO OTKOca Ya U Pe  COOTBETCTBEHHO Io[,
U Hap Bono# (cMm. puc. 36) Mg TBepHoro mMaTepHalia MM CHUMAIOTCA C CYLLUeCT-
Byollero npoguns 6eperoporo CKIoOHa.

PacueTsl k03 dUNUEHTOB aKKYMYNAUNH HaHOCOB /¥, Ha BHelllHeM Kpaio
OTMeEJH NIPOU3BOIATCA N0 OMHON U3 CenyoUpX GOpMYyII:

2) NpH KOPOTKOM BIOJILOEPEroBOM IOTOKE HAHOCOB

Ky =(1~Me=Mp) NuflY, (130)

roe My NT — HONA 4acTHu guamerpom Gonee 0,5 MM M MeHee 0,05 mm
B COCTaBe pa3sMBIThIX NOPOL;

6) IpM CpaBHMTENBHO IJIMHHOM BOONLGEperosom NOTOKE HAHOCOB B 30HE
ux neduuura

Ky =(1-Me-Mg) 2N JIN+NG+NQ)3 (131)

B) NpH CPaBHUTENBHO IIIMHHOM BHOJNLEOEPEroBoM MOTOKe HAHOCOB B 30HE
UX TPaH3WUTa

Ka=(f-Mc-M) Ny [V, + Np). (132)

Ilpy Hannumn nanHeIx HaGmoneHu#t 3a npenuiecTBylOUHA MepHon, pacueTHas
BEJIMUMHA K5 YTOYHSETCA 10 (PaKTHUeCKOH,

O6beM aKKyMynAUMM MarepHasa pa3MbITOH NOPOMbl HA BHEIUHEM Kpaw
OTMeENH BrluMcnsercs o dopmye
Ra=QK,. (133
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4 OCHOBAHMM H3JIOKEHHLIX BBLIIIC peKOMEHIauMit U pacueTHbIX dopMyn
(13 —(133) HeTpYHHO BbIYEPTUTH JII0GOH 3amaHHBI MpOrHO3HLIA npoduis Gepe-
ra. C sroro, Opoduns CHUMAIOTCA 3HaueHust [y ® (cMm. puc. 36) u no
dopmynam (128), (129) BomaaoTes {, u Z,. n

ISt TOJTyueHUst 3aBHCHMOCTH (= $ (/) ,TIO3BONSMIOIEH BHIIONHHUTS IPOT-
HO3, OOBIYHO TOCTATOYHO OBYX-TPeX PacueToB 7 s 3agaHHbBIX MPOTHO3HBIX
npoduneit Gepera.

Crumaemas ¢ rpapuxa & =7 (7) npornosnas BenuuuHa pasmpiBa Gepera
& pna 3apaHHOTO CpoKa 7 6nu3Ka K CpenHei, MOCKONBKY IS BBIMMCITCHUA
CyMMapHbIX BOJIHOSHEPTETHYECHX XapaKTePHCTHK MCHONB3YIOTCA CpelHHe MHO-
rojeTHue CBeNeHH O NOBTOpAeMOCTH B Oe3nenHoe BpeMs BeTpa M YPOBHA
Bonsl B Bonoeme. ITo monyyeHHomy sHadeHuio & ¥ C YUETOM peKOMeHIAUuMi B
I1. 4 MOXXHO NOCTPOUTH NIPOrHO3HEIH Npodusib Gepera.

5. Mpu monrocpoudom nporaose (Gonee 10 neT) ocoGeHHO IPH CYIECTBEH-
HOM HW3MEHEHHMU reonoro-reoMopdhonoruuecKux ycioBHit BIONE NobGepexssa pe-
KOMEHIYeTCA BBINOJIHEHHE PacueTOB MO HECKOJIBKHM NONEPEYHBIM TNpPOMWISM
B Mpedenax y4yaCTKa IPOTSIKEHHOCTHIO He MeHee 1 KM. DT0 HeoGXxonmmo Henath
gaxe B TOM CiIydae, eClld B KOHEYHOM cuere TpeGyIOTCS MPOTHO3HBIE NaHHEIE O
pasmbiBe Oepera nuiilb Ha OUCHbP KOPOTKOM OTpe3Ke. Bpems mporHosa mpu 3rom
pa3buBacTca Ha MHTepBanbl Yepe3 10—-20 neT B 3aBUCHMOCTH OT NpennonaraeMol
M3MEHUMBOCTH GeperoBofl MMHUM M POCTa NpUBPEXHOH OTMENH, B [IPOTHO3 IIPOK3-
BOOMUTCA MOCIENOBATENBHO WISl KAKOOTO MPOMEXKYTOUHOTO CpOKa C yueToM Moo~
xeHusA Geperopoil YepTs! ¥ NpUbpeXxHOH OTMENH Ha HaYaJlo 3TOr0 CPOKa.

6. HsnoxeHHbIA Meropn nporHo3a BBAB paccuuTan Ha mnpuMeHeHue Npu
¢opmupoBanuu abpasuonHoro Oepera. Hnsd Toro uToGbl BLIACHHTL, He Noitmer
1 pa3BUTHe Oepera no aKKyMYJIATMBHOMY IyTH, cilellyeT NpoBecTH obcneno-
BaH{Ee y4YacTKa M MPOAHANIM3UPOBATH TMIPONIOTHYECKHe M Feomopdonoruueckue
matepuanel. Kpome Toro, pexomeHmyercs chenarh pacueTsl N He TONBKO Wit
CTBOpa, MO KOTOpOMy naerca nporHo3 BBADB, Ho u anst cocenHux Touyek HobGe-
peXbs C LENbI0 OlpedeNeHUss HAIpaBleHUsi U MHTEHCUBHOCTH BOONLOEpEroBoro
moToka HaHocoB. Ha Mbicax ¥ B BOTHYTOCTAX GeperoBoil THHUM B CIydae CXOX-
IOeHUs TIOTOKOB HAaHOCOB, MX BBICOKOH 3HepreTHyecKoil HHTCHCHBHOCTH M HAIH-
yus B COCTaBe Mopoj, cimaraioumx Nobepexxbe, uactul, KpynHee 0,05 MM ecThb
OCHOBaHMe Npennonararb, YTo 34ech OyHdeT NMpOMCXOAUTH He pa3MbiB Gepera, a
POCT aKKyMyIATHBHbEIX (popm. Ha noBopote Gepera B 3anuB oGpasoBaHHe ak-
KYMYIATHBHBIX (JOPM BO3MOXKHO OaXKe ¥ TOrHa, Korga MoTOK HaHOCOB Halpas-
JIEH OT 3aJIMBa, YTO OGBACHAETCA HAMMYHMEM BHONBEGEperoBoil MUrpauMi HaHOCOB.

7. TlporHo3Hele pacueTsl BETPOBONHOBOX abpa3uu GeperoB MpH 3HAYHTENb-
HbIX KonebGaHusAX ypoBHsA Bonbl B Ge3amemHoe Bpems, KOTLAa BCe YPOBHH MOTYT
6bITh OTHECEHBI K YACTBIM M PESKHM HU3KHM HIIH TOJNIBKO K YacThIM, IPOU3BOLAT-
cs no dopmyne

Q@ =TIAN[PKyLE. (134)

BeinonHedue rporHo3a B 3T0M Ciiyyae 3HaYUTENIBHO YIPOLLAETCA.

8. ®opmyna (134) moxer GbITH UCTIONBb30BaHA OpH HEOOGXOOMMOCTH 1A OT-
OensHor'o nporHo3a BBADB ripy HH3KMX ypOBHAX BOIBI, €CITU MOCIICAHKHE MMEIOT
3HAUUTEINLHYIO [TOBTOPAEMOCTE. B HaHHOM ciyvae, IpUHMMasi BO BHUMaHKe 110BTO-
PAEMOCTL HU3KUX YPOBHel M0 MHTepBaiiaM U CpellHee UX 3HaueHHe, POU3BOIUT-
¢ onpeneneHne HOPMaNBHOH CocTaBnAOLIed sHepTuy BonH N, ¥ cpenHell Buico-
Thl BOIHBI /1, aHAJOIMYHO TOMY, KaK 3TO PeKOMEHEYeTCs HeJIaTh NMpU OPYTHX
ypoBHAX. Bce ocTanbHble ollepauuy nporHo3a BBAD Huuem He omiumyalorcs OT
U3NOXKeHHbIX Bbiule. IloNyyeHHbIH B pe3ynbraTe NPOTHO3HBIL Npodunb Gepera
HCIIONIB3YeTCH Kak HavanbHbilf IJIA NpoBeleHMA NporHo3a BBADL npm mpyrux
6onee BHICOKMX YpOBHAX BoNbl. Hanmuue mporHosa ypoBeHHOTO pexuma HO3BO-
ngeT BLIGpaTh Gortee NMpaBMIILHLIN MOPANOK NPOMEXYTOUYHBIX Oflepaunuit MpoTHO3a
BBADB 1nipH pasnMuHBIX YPOBHAX BOIBL.
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