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BBepeHue

Hacrosumii cranmapt pa3zpaboraH B paMkax peanuzauuu «lIporpammel
CTaHAapTU3aIi padoT Mo MHXXeHepHbIM u3bickanusiM» HOITPU3 u nanpasien Ha
co3manue cuctembl craHgaptuzanuun B HOIIPU3 B cooTBeTcTBUM €
['panoctpoutenbHbIM KOJIEKCOM Poccuiickon @enepanun, OenepaabHbIM 3aKOHOM
or 27 pexabps 2002 r. Nel84-®3 «O TEXHHMYECKOM PETYIMPOBAHUN,
OenepanbHbiM  3akoHOM OT 30 gexadOps 2009 r. Ne384-d3 «TexHuueckuit
periiaMeHT o 0e30MacHOCTH 3[IJaHUN U COOpYyKeHHM, DenepanbHbIM 3aKOHOM O 1

nexadps 2007 r. Ne315-D3 «O caMoperyIupyeMbIX OpraHUu3aLMIX».

1. O6nacTtb NnpUMMeHeHus

Hacrosimuii ctaHgapT yCTaHABIMBAET MOPSAJIOK pealU3alMy IMPOLECCOB
MIPOU3BOJICTBA THAPOJIOTHYECKUX H3MEPEHUM, MpEIBAPUTEIBHON 00pabOTKH HX
pPE3yJbTATOB U pacueTa XapakTepUCTUK PEYHOTO CTOKA.

[Ipon3BOACTBO THUIAPOJIOTUYECKUX HW3MEPEHUN CIEAYET BBINIOIHATH B
MOPSIAKE, YCTAHOBIEHHOM JEHCTBYIOIIUM 3aKOHOAATEIbCTBOM Poccuiickoi
®deneparuu 1 B cooTBeTcTBUU ¢ TpeboBanusamu CII 47.13330.2016 "UnxeHepHbie
u3bICKaHus 1t ctpoutenbcTBa.  OcHoBHble Tmonokenus", CII  11-103-97.
NHXEeHEpHO-TUAPOMETEOPOTIOTUYECKUE  W3BICKAHUS  JJIsl  CTPOUTENIbCTBA U
HACTOSILETO CTaHAapTa, a TaKXKE HOPMATUBHBIX JOKyMeHTOB denepanbHOn
ciy k061 Poccuu 1o THAPOMETEOPOJIOTHH U MOHUTOPUHTY OKPY>KAIOIIEH CpPEIIbI
(Pocruapomera), oTpaciieBbIX MHHUCTEPCTB M CHUCTEMbI CTaHJIAPTOB B 00JacTH

OXpaHbl NPUPOJIBI U YIYUIIEHUs] IPUPOIHBIX PECYPCOB.
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2. HopmaTtuBHble CCbIJIKU

B HacrosimieM cranaapTe WCHOJIB30BAHHMS HOPMATUBHBIE CCBHUIKM Ha
CJIeIyIOUIME CTaHAAPThI U KJIacCU(PUKATOPHI:
['OCT 1.5-2001 MexrocynapcTBeHHas cucTema craHaaptusauuu. CraHnapTsl
MEXIOCY/IapCTBEHHbIC, IMpaBUja W PEKOMEHJAIMU IO MEXIOoCy/1apCTBEHHOMN
cranaaptuzauu. OOmre TpedoBaHMs K MOCTPOSHHIO, U3NI0KEHUI0, 0(OPMIICHHIO,
COJIEp>KaHUIO U 0003HAYEHUIO.
['OCT 8.310-90 T'ocynapcTBeHHasi cucreMa OOecredyeHHsl eIMHCTBA U3MEpPEHUH.
['ocynapcTtBenHast cinyx0a CTaHAapTHBIX  CIPABOYHBIX JaHHBIX. OCHOBHBIE
MOJIOKEHHUS.
I'OCT P 14-2004 Cranpaptuzamuss B Poccuiickoii @enepanuu. CranaapTsl
opranuzanuid. OOIIHe MOJ0XKEHUS.
I'OCT P 1.5-2004 Cranpaptuzamusi B Poccuiickoii @enepanuu. CranaapTsl
HaimoHanbHble Poccuiickonn @enepanuu. [lpaBuna nocTpoeHUs, W3I0KEHUS,
odopmiieHUSI 1 0003HAYCHUS.
I'OCT P 1.12-2004 Cranpaptuzauust B Poccuiickoit ®@enepaunn. TepmuHbl u
OTIPEEIICHHUS.
I'OCT P 6.30-2003  YHudumupoBaHHble  CHCTEMbl  JIOKYMEHTAIIUU.
YuuduimpoBanHbie CUCTEMBI OpraHU3alUOHHO-PACIIOPSAUTEIBLHON
nokymeHTanuu. TpeboBaHus kK 0pOPMIIEHUIO TOKYMEHTOB.
OK (MK (MCO/MH®KO MKC) 001-96) 001-2000 OG6epoccuiickuii

KJ1IacCU(UKATOP CTAaHIAPTOB.
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3. TepMUHbI U onpepeneHus

3.1 eodomok

Boaubiii 00beKT, XapakTepU3yIOUIUNCS JBUKEHUEM BOJbI B HANpaBIICHUU
YKJIOHA B YIIIyOJIGHUU 3€MHOM MMOBEPXHOCTH.
3.2 peka

BomoToK 3HaYNTENBHBIX PAa3MEPOB, MUTAIOIIHIICS aTMOCHEPHBIMHA OCATKAMHU
CO CBOETO BOJI0COOpa M UMEIOIINIA YETKO BBIPAKEHHOE PYCIIO.
3.3 6onbwas peka

Peka, GacceilH KOTOpO#l pacmojiaraeTcsi B HECKOJBKUX TreorpapuuecKux
30HAX M THUJPOJIOTUYECKHI PEXKUM €€ HE CBOWCTBEHEH I pEK KaXIou
reorpaguyeckoil 30HbI B OTAENbHOCTH. K Kareropuu OONBIIMX PEK OTHOCSTCS
PaBHUHHBIEC PEKH, IMEIOLIIe GacCeitH miomanso 6omee 50000 kv®.
3.4 cpeOoHsisi peKa

Peka, OacceilH KOTOpo#l pacmnojaraercss B OAHOW reorpaduyeckoi 30HE H
TUAPOJIOTUYECKANA PEKUM €€ CBOWCTBEHEH I PEK 3TOW 30HBL. K Kareropum
CPEIIHUX PEK OTHOCSTCS paBHUHHBIE PEKH, UMEIOIIHe OacceiH ruiomaanio ot 2000
710 50000 ®M°.
3.5 Manas peka

Peka, OacceliH KOTOpO#M pacrojaraercs B OJHOW reorpaduyeckoi 30HE, U
TUAPOJOTUUECKUN PEKUM €€ MO BIUSIHUEM MECTHBIX (PaKTOPOB MOKET OBITh HE
CBOWMCTBEHEH JJISI PEK 3TOU 30HBL. K KaTeropum mMajbiX peK OTHOCSTCS PAaBHUHHBIC
peKu, UMeroIre GacceiiH miomaapio He 6omee 2000 kP,
3.6 e2udpomempuyecKkuli cmeop

CtBop uepe3 BOAOTOK, B KOTOPOM U3MEPSIOTCS PAcXollbl BOJbI M
MPOU3BOJIATCS APYTUE BUJIBI THAPOMETPUUECKUX PAOOT.
3.7 eo0dHoe ceyeHue

[lonepeuHoe ceyeHre BOJHOTO MOTOKA.
3.8 Kueoe ce4yeHue

YacTh BOJIHOTO C€YEHUSI, B KOTOPOI HaOII01aeTCs TEUYECHUE BOJIBI.
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3.9 npocmpaHcmeo mepmeoe

Yactb IMOIICPCYHOI'0 BOJHOI'O0 CCYUCHHA BOJOTOKA, B KOTOpOfI CKOpPOCTb
TCUCHUA MCHBIIIC ITOPOra YyBCTBUTCIIbHOCTH CPCACTBA U3MCPCHUA.
3.10 eepmukanb npomepHas

Beprtukaib, Ha KOTOPOH IPOBOJUTHCS U3MEPEHUE MTYOUHBI TOTOKA.
3.11 eepmukasib CKOPOCMHas

BGpTI/IKaJIB, Ha KOTOpOﬁ IMPOBOAUTHCA UBMCPCHUC HAa BCPTUKAIU CKOPOCTH.
3.12 enybuHa paboyas

FJIy6I/IHa IIOTOKAa Ha BCPTHUKAJIN, IIPHUHHMACMAA JJI1 BBIYUCICHUA paCXolda
BOJIHI.
3.13 npomep anybuH

CepI/m IIOCJICEAOBATCIIbHBIX I/IBMepeHI/Iﬁ FJIy6I/IH 10 IMOIICPCYHUKAM HJIN IIO
IIPOMEPHBIM TaJICaM.
3.14 nynbcauyusi ckopocmu

Hel'lpepBIBHOG HU3MCHCHHUC CKOPOCTH TCUCHHA B TOYKEC KAK I10 3HAYCHHUIO, TAK
H 110 HaAIIPaBJICHUIO.
3.15 pacxo0 e00bI

OO0BbeM BOABI, MPOTEKAIOIIMN Yepe3 >XKMBOE CEUYCHHE IMOTOKA B EAUHUILY
BpPEMEHH.
3.16 pacxo0 e0o0bI asileMeHmMapHbIU

[IpousBeneHue cpeaHell CKOpPOCTHM HA BEPTUKAIM Ha IIyOMHY MOTOKAa Ha
BEPTHUKAJIH.
3.17 ypoeeHb 800bI

BricotHas ormeTka IMOBCPXHOCTH BOJHLI.
3.18 eudpomMempu4veckasi eepmyuika

[Tpubop 151 U3MEpPEeHUs: CKOPOCTH TEUEHUS BOJIbI B BOJOTOKAX U BOJIOEMAX,
OTJINYUTECIILHOMN OCO66HHOCTBIO KOTOPOI'0 ABJICTCA HCIIOJIB30BAHHC POTOpa HMIIA
JIOITIACTHOI'O BUHTA B KAYCCTBC HYBCTBUTCIBHOI'O 3JICMCHTA.

3.19 npocpunoepach
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N3MepuTenbHbIE  KOMIUIEKC, KOTOPBIM TIO3BOJIAET IOJIYYUTh MNPOGUiIn
FJ'IY61/IH pyciia u CKOpOCTCﬁ TCUCHUA IIpU IICPCCCUCHHUHN BOJOTOKA, a4 IIOCIIC HX
00pabOTKH MPOTPAMMHBIMHU CPEICTBAMH, BRIYUCIUTE PACXO/I BOJIBI.

3.20 penpeseHmMamueHbIlU psiO HabnrodeHuUlU

HenpepblBHBIA ~ psil, MOPOAOJDKUTENBHOCTh  HAONIOAEHHM  KOTOPOIO
coctaBisier He MeHee S50 JIeT ¥ BKIIIOYAaeT B ceOs HamboJee MHOTOBOIHEIC H
MaJOBOAHBIC I'OJbI, 4 TAKXKEC ITOJIHBIC IIUKJIbI BOJHOCTH.

3.21 eudposnozu4veckue pacyemsbl

PEBI[CJI HH}KeHepHOﬁ IrmapoJIoTuy, B 3aga4u KOTOPOro BXOIHUT pa3pa60TKa
MCTOJ0B, IIO3BOJIAIOMIMX PACCUHHUTATL 3HAYCHUA PaA3JIMYHBIX XapPaKTCPUCTHUK
TUAPOJIOTHYICCKOro peXKuma
3.22 audposocuydecKkue xapaKkmepucmuku

KommuectBeHHBIE OILCHKH 3JICMCHTOB I'MAPOJIOTHYCCKOTO pCiKHMaA.

3.23 Kremy4yamka eeposimHocmel

CHGL{HEUIBH&SI KJI€T4aTKa C HpSIMOYFOJII)HOfI CHUCTEMOMH KOOpOIWHAT,
MOCTPOCHHAs TaKUM 00pa3oM, YTO HA HUX CHPAMIISIIOTCS (TMOJHOCTBIO WU
tlaCTI/I‘lHO) Pa3JIN49HbIC KPHUBBIC 00€CIIEYEHHOCTH.

3.24 memoObI 2uOpPoJsI02UYECKUX pacyemos

TexHuueckue MpPUEMBI, MO3BOJISIONIME PACCUUTATh, OOBIYHO C OLEHKOU
BCPOATHOCTH HUX IIOABJIICHHA, 3HAYCHHA XAPAKTCPUCTHUK THAPOJIOTHYICCKOIO
pexuma.

3.25 obecneyeHHOCMb 2udposIo2U4ecKol xapaKkmepucmuKu

BepOHTHOCTI) TOTO, 4YTO pacCMAaTpHBACMOC 3HAYCHHUC FHI[pOJ'IOFH‘-IGCKOﬁ
XapaKTCPHUCTUKHU MOIKCT OBITH IMPEBBIIICHO CPCAN COBOKYITHOCTHU BCEX BO3MOKHBIX
€€ 3HAYCHUI.

3.26 pacyemHasi obecrne4yeHHOCMb

OO06ecne4eHHOCTh THAPOJIOTHYECKON XapaKTEePUCTHKH, MPUHUMAEMas Mpu
CTPOUTCIIbHOM IIPOCKTUPOBAHHUU JII YCTAHOBJICHUA 3HAYCHUS I1apaMCTPOB
THAPOJIOTHUYCCKOI0O PCKUMa, OIPCACIIAIONNX ITPOCKTHLIC PCIICHH.

3.27 pac4yemHblIl pacxod e00blI
10
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Pacxon Boabl 3aaHHOM BEPOATHOCTH TMPEBBIICHUS, MPUHUMAEMBIA B
Ka4eCTBE HMCXOJIHOTO 3HA4YEHUS JJI OINpEeJeNieHUs pPa3sMEpPOB MPOCKTUPYEMbBIX
COOPYKECHUH.

3.28 obbem cmoka

KonudecTBo BOJIBI, MPOTEKAIOIIEE YEPE3 paCCMATPUBAEMBIN CTBOP BOJIOTOKA
3a KaKkoii 100 mepuoJi BpEMEHH.
3.29 eodoxo3silicmeeHHbIl 200

PacueTHblii TOOWYHBIA MEPHUOJ BPEMEHW, HAYMHAIOIIUMKCI C CAMOTO
MHOT'OBOJIHOT'O C€30Ha.

3.30 numumupyrowuti nepuod

YacTh BOJOXO3SIMICTBEHHOTO T0jAa, HEOJArOMpPUATHAS IS OCYIICCTBICHUS
MPOCKTUPYEMBIX MEPONPUATHIA JTUOO MO BOJOMOTPEOIICHUIO U BOJOTOIB30BAHMUIO,
1160 1o 00prOE ¢ HABOJHEHUSIMU U OCYILIEHUIO OOJIOT.

3.31 Henumumupyrowul nepuod

YacTh BOJI0XO3SMCTBEHHOTO TO/Ia 32 BHIYETOM JTUMUTUPYIOIIETO MEpUoa.
3.32 ceobodHoe cocmosiHue pycna

CocrosiHue pycia, XapakTepusyloleecss OTCYTCTBUEM IMPEnsTCTBUN
(iensiHBIX OOpa3oBaHUM, BOJHOW PACTUTEIBLHOCTH, CIUIABHOTO Jieca W T.1.),
KOTOpPOE BIIUSET HA 3aBUCHMOCTh MEXKIY PacXoJlaMH M YPOBHSIMHU BOJIBI, a TaKXKE
OTCYTCTBHEM MOAIOpA.

3.33 nodnop e00bI

[ToBbImIeHHE YPOBHS BOABI M3-3a HAJMYHUS B PYCJI€ PEKH MPETISITCTBUS IS €€

JIBUKEHUS.
3.34 e2udpoepadgh
I'padux u3mMeHeHUsT BO BPEMEHH PacxXojOB BOABI 3a T'OJl WM YacTh roja

(ce30H, TOJIOBOJIbE, WJIM MABOJIOK) B JAHHOM CTBOPE BOAOTOKA.
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4. TpeboBaHUA K OOOpPyAOBaHWUIO, MHCTPYMEHTaM W MaTepuanam,
MCnosib3yeMbiM Mpu UccrneagoBaHUn pexmma cToka BoAbl

[Ipu mpoBeneHHH TONIEBBIX pPabOT, HCMIONB3YIOTCS CIEAYIOIIME BUIbI

000opy1I0BaHMUS:

1. Bepryuku rugpomerpudeckue peunsie tuna ['P-21M, I'P-55, I'P-99, UCII-
1 BI'-1-120/70 xomrutexkra UCT-1-0,06/120/70

Beptymku ruapoMeTpudeckue npeaHa3HavyaloTcs 11 U3MEPEHUs CpeaHei
CKOPOCTH BOJHOTO IOTOKA B OTKPBITHIX MPHUPOIAHBIX W HCKYCCTBEHHBIX pycClax.
['uppomeTpuyeckre BEPTYIIKM HCMOJIB3YIOTCS KakK JaTuuK, OpeoOpasyrounui
CKOPOCTh HaOeraroiero BOJHOTO IMOTOKa B YacTOTY HUMITYJIbCOB BBIXOJHOTO
AIIEKTPUUECKOTO CUTHAJIA BEPTYIIKH.

Jnana3zon usMepeHuit ckopoctu BogHoro noroka ot 0,03 mo 5,00 m/c.

Ha BHOBb BBIOpaHHBIX ydacTKaxX NpPH BBITIOJIHCHUH W3MEPEHUU PACXO/0B

BOJIbI TpeOyeTCs COOMIOICHUE CIICTYIONMINX YCIOBHUM:
— OTCYTCTBHUE PE3KUX MEPEIOMOB MPOPUIIS BOJHOTO CEUCHUS;
— AWana3oH TeMIEPaTyphl OKpYKarotiero Bo3ayxa ot -20 mo +40°C
— oTHOCHUTEIbHOM BiaaxxHocTu i ITICB-1 ipu Temnepatype 20 °C He 6oiee 95 %
— JIMana3oH TeMIreparypsl Bojbl oT +1 10 +30 °C
— JWara3oH MUHepaiau3anuu notoka Boasl oT 0 go 1000 r/m3
— MYTHOCTb 11oToKa Bojbl oT 10000 r/m3

2.  Ilpodwunorpad

[Tpodunorpadgsr mpeaHazHAYCHBI TSI BBIMOJTHEHUS THIPOMETPUUYCCKUX
paboT Ha BOJOTOKaX B peaJbHOM MacmTade BpEeMEHH, OCECKOHTaKTHBIM
YIIBTPa3BYKOBBIM CIIOCOOOM.

I'panunel  momyckaeMoOM  OTHOCUTENBHOM  MOTPEIIHOCTH  M3MEPEHUN
PacxoJI0B BOJIBI IO JAHHOM METOJMKE U3MEPEHHI COCTaBIAIOT He Oosee +10.

Ha BHOBb BBIOpAaHHBIX Y4YacCTKax MPH BHITIOJHCHUHW W3MEPCHUH PacXxoioB
BOJIbI TPEOyETCsl COOII0/IEHNE CISAYIOMNX YCIOBUM:

— OTCYTCTBHUE PE3KHUX MEPEIOMOB MPOQIIISI BOJHOTO CEUCHUS;
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— OTCYTCTBHE BBIPa)KCHHOM ITyJILCALIMM CKOPOCTH TEYECHMSI, a TAK)KE 3HAUUTEIBHON
CUCTEMAaTUYECKON KOCOCTPYHMHOCTH MOTOKA, HE Oosee 20°;

— OTCYTCTBHE Ha y4aCTKE U3MEPEHUS MONMBI C TPOTOKAMH U PyKaBAMH;

— OTCYTCTBHE €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX IIPErpas;

— MYTHOCTb [TOTOKA Ha Y4acTKe U3MEPEHHMs HE ToJKHA npeBbimarh 1000 mr Ha
JUTP;

— OTCYTCTBHE ITOMEX IO INIyOUHE MOTOKA B THIPOMETPUUECKOM CTBOPE, B TOM
YHUCJI€ BOJHON pacTUTEILHOCTH B CAMOM CTBOPE, a TAK)KE BBILLIE U HUKE €ro Ha
pacctosiHuu 30 M; ¥ KpyIHBIX BAJIyHOB, IPEBBILIAIOIINX 10 pa3mepy 1/3 rioyOuHbl
MOTOKA.

[Ipu u3mepenun pacxoq0B Bojbl npoduiorpapom «Stream Pro» rimyOuna
IIOTOKa B CTBOpE IepeceyeHus A0kHa OblTh He MeHee 0,3 M u He Oonee 4 M, a
npodunorpadpom «Rio Grande» — rmyOrHa MOTOKA B CTBOPE MEpPECEUEHUs JOJKHA
owITE He MeHee 0,9 M 1 He Oonee 21 M.

[Ipy wu3MepeHuu pacxolO0B BOJBI C MOCTOB mpoduiorpad cieayer
nepeMeniaTh HUKE MOCTAa Ha TAaKOM YAAJIEHWU OT HEro, 4Tro0bl HMCKIIOYUTH
BJIMSIHUE OTIOpP MOCTA Ha CKOPOCTHOW PEXHUM IOTOKA.

3.  Dxoior

DXO0JIOT - HABUTAIIMOHHBIN MPUOOp, MpeTHA3HAYCHHBIN ISl HETIPEPHIBHOTO
aBTOMATHYECKOT0 M3MEPEHUs IIYyOWH MO KypCy JABMXKEHHS CyJIHA IyTEeM 3amepa
IPOMEKYTKAa BPEMEHU MEXK]Y MOCBUIKOW IPSMOrO YJIbTPAa3BYKOBOI'O CHUTHAjla U
MIPUEMOM IXOUMITYJIbCA, OTPAXKEHHOTO OT JIHA.

4. Tunpomoruueckoe 060pya0BaHUE ISl IPOMEPOB
K rugponoruyeckomy o00OpyJOBaHMIO Jii MPOMEPOB OTHOCATCS: JieOenka

rugpomMeTpuueckas, rpy3 ruapomerpudeckuii (I'TP, I1H-1), runpomerpruueckas
mranra ['P-56, npomepHbie TPOCHI.

5. Teononutel

Teomonutel — reoae3nydeckuii mpudop, MpeaHA3HAYCHHBIN I U3MEPECHHUS

TOPU30OHTAJIBHBIX M BCPTUKAJIbHBIX YIJIOB. I[J'I?I BBIITOJIHCHHSA YTJIOBBIX I/ISMepeHI/Iﬁ
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HCITIOJIB3YIOTCA TCOJOJIUTHI C HOPMHUPYCMbIMHU MCTPOJIOTHUYCCKUMU
XAPAKTCPUCTUKAMHU COI'JIACHO Ta6HI/IH€ 1.

Taonuma 1 TeonomuTel

Tun teononura T1 T2 TS5
JlomycTtumas cpeAHsisi KBaJjpaTuieckas
MOTPEIIHOCTh U3MEPEHHUS TOPU30HTATBLHOTO 1 2 5
yrja OJJHUM MPUEMOM, CEK.
YBenuueHue 3puTesbHON TPYObl, HE MEHee Kpat 40 30

Ilpumeuanue: py UCIOJIB30BaHUH TEOJOIUTOB 3apyOEkKHOI0 MPOU3BOJCTBA, X IPUMEHUMOCTb
J0JKHA OBITH 000CHOBAHA B MPOEKTE BBIOJHEHHS PA0OT M METPOJIIOTUYECKHE
XapaKTEPUCTUKH TAKOTO TEOJ0IUTA JOJKHBI ObITh COOTHECEHBI C YKa3aHHBIMU B
Tabmuie | HOpMUPYEMBIMH METPOJIOTUIECKUMHU XapaKTEPHUCTUKAMHU.

6. Husenupsr

Huenup - reopesnueckui BBICOTOMED IS ONPEACICHUS IPEBBIICHUN
TOPU3OHTAJILHOM JIMHUEW BU3UPOBAHUSA. BCEro MOXHO BBIICIUTH CJIETYIOIINE
IPYIIbl HUBEJIUPOB:

— ONTHUYECKUE HUBEIUPHI
— U(POBBIC HUBEIUPHI
— JIa3€pHbIC HUBEIIUPbI

7.  TaxeomeTpbl

TaxeoMeTp - reoje3nyeckuil nMpudOp, NpeJHa3HAUYCHHBIA JJI1 U3MEPEHUS

TOPHU30HTAJIbHBIX U BCPTHUKAJIBHBIX YIJIOB, IJIMH JINHUU U HpeBBIHIeHHI?'I.

5. Mpouecchil, CBSi3aHHbIe c NnpPou3BOACTBOM paboT no
MccrnegoBaHUIO peXXuma CToka BoAbl

5.1 [MocnedosamesnibHOCMb 8bINOJIHeHUs mexHoJsio2u4eckKux
onepayuu

[Ipy BBITOJTHEHUH WHXXEHEPHO-THUIPOMETECOPOJOTHUECCKUX H3BICKAHUN B
YaCTH MCCIEIOBAHUSA PEYHOTO CTOKA BBIMOJHSIOTCS  CIEIYIOIIME  BUIBI
TEXHOJOTUYECKHUX OTEPaLNI:
— IUJIJAHUPOBAHUE OpPraHU3AIUU THAPOJIOTHUECKUX PadoT;

— ¢00p 1 aHaMM3 JAHHBIX TUIPOJIOTHYECKUX HAOIOICHUM;
14
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— H3MCPCHHUC pacxodga BOJLI;
— pacyeT XapaKTCpHUCTHUK PECYHOI'0 CTOKA,

— COCTABJICHUC pa3aciia TCXHUYCCKOI'O OTUYCTA.

5.2 [lMnaHupoeaHue u op2aHu3ayusi 2uoposio2u4yeckux pabom

[1nmanupoBaHue U OpraHu3aIlys THIPOJIOTHIECKUX PabOT SBISETCS MEPBHIM
ATAIOM IPHU BHITOJHEHUH U3bICKAHUN B YaCTU UCCIIEIOBAHMS PEYHOTO CTOKA.
B paMkax qaHHOW TEXHOJOTHYECKOW OTepaIlii BHITIOIHSIIOTCS CIICIYIOIIHE

BU/IBI TIOJITOTOBUTEIHHBIX MEPOTIPUSITHI:

1.  HM3yuaercs TeXHMUYECKOE 3a/laHMe HAa IPOU3BOJICTBO H3bICKAHUI C ILIENBIO

OTpe/IeNICHUsI:

— TEXHUYECKUX XapaKTePUCTHUK IMPOCKTUPYEMBIX COOPYKCHUH, HX THUIA U
KOMITOHOBKU;

— KOHCTPYKTHUBHBIX OCOOCHHOCTEH U yPOBHEHN OTBETCTBEHHOCTU COOPYKEHHIA;

— XapaKTepHCTUK THUIPOJOTHYECKHX YCIOBUW TEPPUTOPWH, HAIUUUSA WU
BO3MO>KHOCTH TPOSIBICHUS OTIACHBIX THAPOJIOTUYECKUX MPOIIECCOB U SIBICHUM;

— COCTaBa PACUETHBIX THAPOJIOTHUYECKUX XapPaKTEPUCTHK, OIMPEICISIEMbIX B
COOTBETCTBUM C TpEeOOBAaHUSMHU CTPOUTEITHHBIX HOPM H TpaBUI IO
MPOEKTUPOBAHUIO COOPYKEHUH;

— 00beMa U3BICKATEIBCKUX Pa0OT.

— TexHuueckoe 3a1aHue TOKHO COOTBETCTBOBATH TpeOOBaHUEM IMyHKTOB 4.15 u
7.1.19 [17].

2. OcymectBisieTcst cOOp U aHANU3:

— KpymHOMAacIITaOHOTO KapTorpaduyeckoro Marepuasa,

— MaTepuajoB a’pPOKOCMUYECKHMX CBEMOK pa3HBIX JIET ©  TOBTOPHBIX
TomorpauIecKux CheMOK, JIOIIMAHCKUX KapT;

— CBEACHMHA O pEXKUME DOKCIUTyaTallud MPOEKTUPYEMBIX M CYHIECTBYIOIIHUX
THIPOTEXHUUECKHUX COOPY KEHMUIA;

— CBEACHMI O B3aWMOBIUSHUU THUAPOMETEOPOJIOTHYECKHX YCIOBHH U

JKCIUIyaTUPYEMBIX COOPYKEHHUM;
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— CBEJICHUM O CYJIOXOCTBE, JIECOCIUIaBe, KapueXoae U Jp.

3. OcyiiecTBisieTcsl  OLEHKA CTENEHH TUAPOJIOTUYECKON  M3YYEHHOCTHU
TEppUTOpUU (B TOM YHCIIE HaJUYWe MaTepHallOB HAOMIONEHUH IO MOCTaM
Pocrunpomera U Apyrux BEAOMCTB, U MaT€pUajOB M3BICKAHUN MPOIUIBIX JIET).
CrerneHb TUAPOIOTHUECKON M3YYEHHOCTH TEPPUTOPUH CIIEAYET yCTAHABIMBATH C
ydeToM Hajauuusi (Ju00 OTCYTCTBHSI) PENMPE3CHTATUBHOTO TOCTa (CTaHIIUM),
OTBEYAIOIIIETO YCIIOBUAM, IPUBEICHHBIM B Tadyuie 4.1 [18].

4. Ha ocHOBaHMM TEXHHYECKOTO 3aJaHusi pa3padaTbiBaeTCs mporpaMmma
u3bICKaTeNnbckux  pabotr. Ilporpamma pabGoT  JgoMKHA  COOTBETCTBOBATH
TpeboBaHueM myHKTOB 4.19 u 7.1.20 [19]. B cooTBeTCTBHM ¢ MPOrpaMMoii padoT
YCTaHABIMBAIOTCS OOBEMBI TOJIEBBIX (KOJUYECTBO HCCIEAYEMBIX BOJOTOKOB W
CTBOPOB, TMPOJIOJDKUTEILHOCTh Mepuoa HaOMIOICHUA U MPOoY.), U KaMepaJbHBIX
paboT B 3aBUCUMOCTH OT:

—  0COOEHHOCTEN TUAPOIOTUUECKOTO PEKUMA BOJTHOTO O0BEKTA U €r0 JTMHEWHBIX
pa3MepoB;

— COCTaBa XapaKTePUCTUK, HEOOXOIUMBIX JIsl 00OCHOBAHUS MPOEKTHBIX
pELIeHU, TETaTbHOCTHA UX U3YUYEHHS U CIIOCOOOB ONPEIEICHUS;

— THUIAa ¥ KOMIIOHOBKU MTPOCKTUPYEMBIX COOPYKEHUM;

—  YCJIOBHUH OpPTraHU3aIMH U3BICKATEIBLCKUX Pa0oT.

[Ilpumeyanue — Bo0O3MOXHOCTH HCIIONB30BaHMUS (DOHJIOBBIX MaTepHaOB U MaTepHajoB
HAOJIOJIEHUN  MHXKEHEPHO-TUJPOMETEOPOJIOTHUECKMX  M3bICKAHUI  MpOLUIBIX  JieT  0e3
BBIIIOJIHCHUS JIOTIOJIHUTEIIbHBIX HUHXEHEPHO-TUAPOMETEOPOTIOTUYECKUX U3BICKaHUI

ONpeAeNsieTCd ¢ YYETOM aHajli3a W3MEHEHMH, MPOU3OMIEAININX B THAPOJIOTHYECKOM PEXUME
BOJHBIX OOBEKTOB (BKJIIOUAs PEKUM PYCIOBBIX M MOMMEHHBIX AeQopMaliuii), KIMMaTHIECKUX
YCIOBUSAX U TEXHOTCHHOM BO3JEHCTBUU. BBIABIEHUE ATUX MU3MEHEHUN CIEAYET OCYIIECTBIATH
Mo pe3yiabTaTaM PEKOTHOCIIMPOBOYHOTO OOCIEAOBaHUS HCCIEAYyEeMOl TeppUTOpPUH, KOTOPOE
BBITIOJIHSIETCST IO pa3pabOTKH OKOHYATENbHOW MPOTPaMMbI  BBITIOJIHEHUS HMHXKEHEPHBIX
U3BICKAHUMH.

S. [IpoBoauTCS PEKOTHOCHMPOBOYHOE OOCIEIOBAHUE, KOTOPOE BBIMOIHACTCS
IPU U3bICKAaHUAX HA MEPBOM ATare MOJIEBBIX padOT M MPOU3BOJUTCS HE3aBUCHUMO
OT CTEMEHU HW3YYECHHOCTH TeppUTOpuu. i1 KpymHBIX OOBEKTOB, JUOO IS
OOBEKTOB, HAXOSIIMXCA B CIOXHBIX TPUPOJHBIX YCIOBUSAX, TPEOYIOUTUX

)IOHOHHHTCHBHOﬁ I/IH(l)OpMaI_II/II/I A1 COCTAaBJICHHA IIpOrpaMmMbl HMHIKCHCPHBIX
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HSBICKaHHﬁ, AOIMYCKACTCA IMPOBECACHUC PCKOTHOCHUPOBOYHOTO obOcreoBaHus B

HOI[FOTOBI/ITGHLHBIﬁ IICPHUO.

5.3 C60p u aHanu3 0aHHbIX 2udpoJsIo2u4ecKux HabmrooeHul

COopy u aHaM3y MOJICKAT:

— MaTepuanbl TUAPOJIOTMYECKUX HAOIIOAEHMH, BKIIIOYas MOJYYEHHbIE Ha HX
OCHOBE 00OOLIEHMS U PacCUETHbIE XapaKTEPUCTHUKH;

— Marepuaibl U3bICKAHUI MPOIUIBIX JIET;

— CBeACHMS 00 SKCTpEeMAalIbHBIX 3HAYCHHSIX THIPOJIOTHUYECKUX XapaKTEPUCTHUK;

— CBEACHMS O HAJIMYMM U XapaKTepe MpPOSBICHUS OMACHBIX THIPOJIOTHYECKHUX
IIPOLIECCOB U SBJICHUMU;

I[Ipu  cOope  wuHPOpMauuu  cieAyeT  MCHOJb30BaThb  JIAHHBIE
THJIPOMETEOPOJIOTUYECKUX HAOIIOACHUN, OIMYyOJMKOBAHHBIX B OQHUIIMAIBHBIX
nokyMeHTax Pocruapomera, M HeEOmyOJIMKOBAHHBIE JaHHbBIE IOCIEIHUX JIET
HAONIOZCHUI, a TakKe JlaHHble HaOMIONCHUM, COAEpKAUIMXCS B apXUBax
["ocrugpomerdonna:

— 1nepuoanueckue usnaHus [ocygapcTBEHHOro BOJIHOIO Kajgactpa, Hayuno-
NPUKIAAHOW  CHpPaBOYHMK MO  KiIMMary, a Takke CrpaBOYHHK
['ocynapctBeHHOro (oHAa JaHHBIX O COCTOSHUM MPHUPOJHOM cpeasl U
MaTepuaibl U3bICKAHUI MPOIUIBIX JIET;

— gpannele apxuBoB AMC [I'BK (aBTOMatu3mpoBaHHOW HHPOPMALIMOHHON
cucTeMbl [ '0Cy1apCcTBEHHOTO BOJIHOTO Ka/1acTpa);

— HAy4YHO-TEXHUYECKYIO JIUTEPATypy, ApXUBHBIE MaTepuasbl, COAEpKaILIUe
CBEJIEHUSI 00 DKCTPEMAIIbHBIX THIPOMETEOPOJIOTHUECKUX SBICHUIX (OOJIbIINX
HABOJIHEHHMSIX, BETpaxX U JIp.);

a TaKXXe JaHHbIE M3bICKATEeNbCKUX, MPOEKTHBIX U APYTUX OpraHMU3alfi, BKIHOYAas

MaTepHabl OPOCa MECTHBIX KHUTEIICH.

Kpowme toro, cieayer ucnoiib30BaTh JOCTOBEPHBIE TaHHbIE HA0IIOIEHUH 32
THJIPOJIOTHYECKIUMH XapaKTEPUCTUKAMHU TI0 apXUBHBIM, JIUTEPATYPHBIM U PYTHM

MaTepHuaiaMm, OTHOCSIIMMCS K TIEPUOY /10 Hadayia peryaspHbIX HaOmoaeHui. [1pu
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ATOM HEOOXOJIMMO YyKa3aTh MCTOYHHMK, HAa OCHOBAHMHM KOTOPOTO YCTaHOBJICHA
ruApojoruueckas uHQopManus, W TMPOU3BECTH OIICHKY JOCTOBEPHOCTU U
TOYHOCTH MOJIYYEHHBIX MAaTEPUAJIOB.

JlaHHBIE TUIPOMETPUYECKUX HAOIIOJICHUM, BBI3BIBAIOIINE COMHEHHUE,

CIENYET MOJABEPTraTh MPOBEPKE, BKIIOUAIOIIECH aHAIN3:

— TOJHOTHI ¥ HAJIS)KHOCTH HAOJIIOJEHUN 32 pacXoaMu BOJIBL;

— HaJIM4YMS JAHHBIX O MAaKCHUMAaJbHBIX (MTHOBEHHBIX M CPEIHECYTOYHBIX) HU
MUHHMMaJIbHBIX pacxojiax BOABI 3a BpeMsl HAOJIOJCHHUH, O CTOKE BOJABI Ha
IIOMMAaX U B MPOTOKAX;

— BIMSIHUA XO3SIMCTBEHHOW JEATEIBHOCTH HA PEYHOM CTOK M JIPYTHE BHUbI
aHajm3a

— YBSI3KM T'OJOBOTO M CE30HHOTO CTOKA BOJbI, MAKCUMAJbHBIX U MUHUMAJIbHBIX
pPacxo/ioB B MyHKTaX HAOJIIOJICHUM MO JIJTUHE PEKH;

— 00OCHOBAaHHOCTH CIOCOOOB IIOJICUE€Ta CTOKAa BOABI IO OCPEIHEHHBIM WJIU
€KETOIHBIM KPHUBBIM PACXOJ0B BObI UJIU K€ APYTUMH METOIAMU;

— 000CHOBaHHOCTHU SKCTPANOJISIIIUU KPUBBIX PACXOJI0OB BOJIbI 10 HAUBBICIIUX U
HAWHU3IINX YPOBHEM, a TaK)K€ TOYHOCTH pacyeTra CTOKa BOJbI MO KPHUBBIM
pacxoJ0B 3a Irofl, CE30H, MECSII, CYTKH;

— HEOOXOJMMOCTH BOCCTAHOBJICHUS] HAOIOJECHUMN, MTPOMYIICHHBIX 32 OTJEIbHbIC
roJibl, MECSIIbI, THU;

— TOYHOCTH PACYETOB CTOKAa BOABI 3a 3UMHUHA M TIEPEXOJHBIA TEPUOJBI,
000OCHOBaHHOCTH TMPHUHATBIX MPH pacyeTe CTOKa BOJbl KOA()PUIMEHTOB,
YUYUTBHIBAIOIIUX 3apacTaHUE pycia BOJHOU PACTUTEIBHOCTHIO, MPaBUILHOCTH
ydeta aedopmaliiy pyciia v epeMeHHOTO MTOAIOpa YPOBHS BO/IBI;

— BIIMSHUA XO3SIMCTBEHHOW ACATEIBHOCTH HAa PEYHOM CTOK; BKJIIOYasl BIIUSTHUE
IJIOTUHBI WJIM B3aMMHOTO TOANOpPa OCHOBHOM pPEKM M MPUTOKA B MeCTax
HaOJII0ICHHUH 32 CTOKOM;

— YacTOThl HaONIOJIEHWM, oOOecreyuBaronieldl perucTpalulo HAWBBICHIETO U

HaMHU3UICTO pacxXoJ0B BOABI.
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Henanexusie JTAHHEBIE TUAPOMETPUUECKUX HaOJIIOJCHUN npu
HEBO3MOKHOCTH MX YTOYHEHHS MCKJIOYAIOT U3 PacueTHOIo psjia HabmoaeHuil. B
HEOOXOMMBIX CIIyJasiX TOJDKEH BBITIOJHATHCS TIEPECUET CTOKA BOJIBI 32 OT/ICIIBHBIE

ICPHUOIbI.

5.4 WUsmepeHue pacxolda e00blI

[Ipy OTCYTCTBHHM JaHHBIX THJAPOMETCOPOJIOTHUSCKUX HAOIOICHUN B
IYHKTE IPOCKTUPOBAHUS 00S3aTEILHO IPOBOJATCSA THIPOMETECOPOIOTHUCCKHE
U3bICKAHUS I TIOBBIIICHUS TOYHOCTH M HAJCKHOCTH pacueToB. V3bICKaHHS
OCYIIECTBIISIOTCS B COOTBETCTBUH co [18,19].

Matepuasnpl TOJEBBIX THIPOMETEOPOJIOTHUSCKAX H3BICKAHWHA ITOJJIekKAT
JaJbHEUIIIEMY aHalM3y W TOCJICAYIONIMM pacueTaM B COOTBETCTBHU C
PCKOMCHJIAIUSAMH 0  TPUBEIACHUIO  KPAaTKOBPEMEHHBIX  HAONIOJCHUH K

MHOT'OJICTHEMY TIEpHUOy U B cooTBeTCTBUH cOo [20].

5.4.1 MemoObI onpedeneHusi pacxo0oe 800bI

OnpeneneHue  pacxoOB  BOJbI  BBINOJHAKT IO  pe3yJibTaram
HEIMOCPEICTBEHHBIX U3MEPEHUI PACXOJI0B U €T0 3JIEMEHTOB (CKOPOCTH M IIJIOLIAAH
ceueHus). s 3ToM 1€ UCTIONIB3YIOTCS CIEAYIOIINE METO/IbI:

1) meronm "CKOpPOCThH-TLIONIAMb", OCHOBAaHHBIA HAa WM3MEPEHUM TUIOLIATU
IIOIIEPEYHOr0 CEYEHUs II0TOKA U CKOPOCTEN TCUECHUS;

2) METOJl CMEIICHUS C BBEJICHHEM B MOTOK MHAUKATOPOB U OIPEACICHUEM
CTENEHU UX pa30aBJICHUS;

3) TUIpaBIUYECKHME METOJIbI, OCHOBAaHHBIC HA MPUMEHEHHH CIEIHaIbHBIX
pPacXOJOMEpPHBIX YCTPOWCTB M XapaKTEPUCTUK MPOMYCKHOM CIOCOOHOCTH
THAPOTEXHUYECKHUX COOpYKeHUu u TypOoun ['9C;

4) 00beMHBIN METO/I, TIO3BOJIAIOIINKI ONPENEATh PacX0 ] BOJbI 10 BPEMEHH
HAITOJTHEHUSI MEPHBIX EMKOCTEH;

5) ¢usnueckre METOABl C MPUMEHEHUEM YJIbTPa3ByKa, AJIEKTPOMATrHUTHOMN

WHIYKITUU U ApYyTux Guzndeckux 3pQPeKToB U 3aKOHOB.
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5.4.2 WUN3mepeHue pacxoda 800bI MEMOAOM «CKOPOCMb-Niow,adb»

MeTtoa «CKOpOCTh — TUIOMIAbY SIBIISETCS Pa3sHOBUIHOCTHIO KOCBEHHBIX
U3MEpeHuil pacxomga Boael. Ilpm »SToM B pe3ynbrare HaOMIOJCHUH B
(OUKCUPOBAaHHOM  THAPOMETPHYECKOM CTBOPE  OMNPENETSIOTCS  CICTYIOIIHNE
DJIEMEHTHI Pacxo/a:

— TJIyOWMHBI Ha TPOMEPHBIX BEPTUKAIAX M MX yAaJIEHHE OT IMOCTOSHHOTO Hadaja
10 JTUHUU TUAPOMETPUYECKOTO CTBOPA, JIS OMpPEAENICHUS IUIONIAAN BOIHOTO
cedeHus (C TOYHOCTHIO JI0 TPeX 3Havanux udp, Ho He TouHee 1 cm);

— TpOAOJbHBIE (HOPMAIbHBIE K TUIPOMETPUYECKOMY CTBOPY) COCTABIISIOIINE
CPeIHHX CKOpPOCTEH TEYCHHWS Ha BEPTHKAISIX, HAa OCHOBE KOTOPBIX
PACCUUTHIBAIOTCS CPEAHUE CKOPOCTHU B OTCEKAaX MEXKIY HUMH (C TOUHOCTBIO J10
TpeX 3Hadamux udp, Ho He TouHee 1 cM/c).

Pacxom BOIBI BEIMHCIAIOT 1O €T0 JJIEMEHTAM OJHUM W3 CIIEIYIONTUX
crioco00B (¢ TOYHOCTBIO JI0 TPEX 3HAYAITUX [UP):

— aQHaJUTHUYECKUM, KaK CYMMY YacCTHBIX PACXOJO0B BOJIbI, MPOXOMISIINX Yepe3
OTCEKH BOJHOTO CEUEHUS MOTOKA, OTPAHUYEHHBIE CKOPOCTHBIMH BEPTUKAIISIMU;

— TpaduuecKuM, KaK IUIONIab SIOPHI pacpeeieHHs dJIEMEHTAPHBIX PACXOJI0B
BOJIBI IO MIUPUHE TIOTOKA.

[Ipu BBIYUCICHUHM pacXxoja BOJbI JOJKHBI OMPEICTATHCS TaKKE OCHOBHBIC
THIPABINYECKAE XaPAKTEPUCTUKHU TOTOKA, MCIOJb3yeMbIe MPU OIEHKE TOYHOCTH
WU3MEPEHUN U YUETE PEYHOIO CTOKA!

— ypOBEHb BOJIBI HaJI HyJIeM mocTta H;

—  TUIOLIAJh BOAHOTO ceueHus F;

— cpenssis U HanbosbIIas ckopoctu Teuenus (V u VH);

— IIAPUHA BOJHOIO ceueHus B;

— IIyOUHBI MOTOKA: cpenHss hep u Hanbobias hx.

B 3aBUCMMOCTH OT METOJMKH ONpPEICICHUS CPEIHUX CKOPOCTeH Ha

BEPTUKAIIM PA3INYAIOT HHTETPAITMOHHBIA U TOUEUHBIEC CTIOCOOHI.
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NHuTerpaiioHHbI cr1oco0 OCHOBaH Ha M3MEPEHUU CpPEIHEH CKOPOCTH

TEUYEHUS HAa BEPTUKAJIU BEPTYILIKON, pABHOMEPHO NIEpEeMEIaeMoi o riIyOuHe.

Toueunsie crocoObl, OCHOBaHHBIC HA OIPEACICHUH CPEIHEH CKOPOCTU

TEUEHUs HA BEPTUKAIU MO pe3yJbTaTaM HU3MEPEHUH B TOYKAX, MOJpa3JeisioTcs

Ha:

— OCHOBHOM CHIOCOO — MpU U3MEPEHUU CKOPOCTH TCUCHUS Ha BEPTUKAIU B ABYX
(cBoOOHOE pyClI0) WM TpeX TOYKax (Hadu4yue BOJHOM pPACTUTEIHLHOCTH,
JIeJIOCTaB);

— JIETAJIbHBIA CIOCO0 — TIPU M3MEPEHHHM CKOPOCTU TEUYEHHUSI Ha BEPTUKAIUA B
nsATH (CBOOOJHOE) WM IECTH TOYKax (JIeJ0CTaB, BOJHAS PACTUTEIBHOCTB).
[Tpu ManbIx rmyOuHaxX IOMYyCKAeTCsl MPUMEHEHUE OJTHOTOYEYHOTO crocoda.

Jlns ocHOBHOrO crnoco0a M3MEpeHUi pacxoia BOALI B OJHOPYKABHOM
pycie Ha3HadaeTcss 8—10 CKOpOCTHBIX BEpTUKANIECH.
B cnyuae npumeHeHHs AETaIbHOTO CHoco0a KOJIMYECTBO CKOPOCTHBIX

BEepTUKaJeH yBennuuBaercs B 1,5—2 pa3a.

CoxkpalieHHblii crmoco0 M3MepeHui pacxojia JOMyCKaeT HCIOJIb30BAHKE

MEHEE BOCHBMHU CKOPOCTHBIX BEpPTUKAJEH MpPU JBYX-, TPEXTOUCUHOM H3MEPEHUU

CKOpOCTEH Ha BEPTUKAJISAX (aHAJIOTUYHO OCHOBHOMY CIIOCO0Y).

5.4.3 Tpeb6oeaHus K ycrioeusim eblbopa y4yacmka
2udpomempu4ecko20 cmeopa

Pacxon Bozbl m3MepsieTcss B TUIPOMETPUUYECKOM CTBOPE, BHIOOP KOTOPOTO
OCYUIIECTBIISIETCS B MPOLIECCE PEKOTHOCIIUPOBOYHOTO OOCIIEI0BAHMS UCCIIETyEMOTO
BOJIOTOKA.

VYyacTtok peku, Ha KOTOPOM OYIyT MPOU3BOAUTHCS THUIPOMETPUUECKHE
paboThI TOJHKEH COOTBETCTBOBATH CIEAYIOIIUM TPEOOBAHUSIM:

— coOmomaeTcss TMPSIMOJIMHEHHOCTh pyciia MO KpaWHelW Mepe Ha MPOTSKECHUH
TPEXKpPAaTHOM IIHUPUHBI MEXAY OpOBKAMU MEXKEHHOTO pycia peKd IS

OOJIBIIMX U CPETHUX PEK U MSATUKPATHOM I MAJbIX PEK;
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— OTCYTCTBYIOT PE3KHE TMepesoMbl, Npoduib BOJAHOIO CEYEHUS U DIIOPHI
pacrpeieNieHdst CKOPOCTEN MO MUPUHE TOTOKA YCTOMYUBBIN;

— o0ecnedeH IIPaBUJIbHBIN OJTHOMOJIAJIbHBIMN, BBIITYKJIbII npoduib
pacmnpeneneHuss CKOPOCTeH TeUeHUS 10 TIIyOuHE TIOTOKA,

— OTCYTCTBYET BBIPAKECHHAsl IIyJbCAllMsl CKOPOCTHM TEUEHHS] MO 3HAYCHUIO U
HaIlpaBJICHUIO, & TAaK)XE€ 3HAYMTENIbHAS CUCTEMATHYECKasi KOCOCTPYWHOCTH
MOTOKA;

— OTCYTCTBYIOT TMOMEXHU IMPU U3MEPEHUU CKOPOCTEH TeUYeHHs, TIyOUH, YPOBHS
BOJIbl 1 KOOPJIMHUPOBAHUS CKOPOCTHBIX Y POMEPHBIX BEPTUKAIICH.

TpeboBaHus K YyYacTKy THUIPOCTBOpa, OOECIEUYMBAIOIIME HOPMAaJIbHbIC

YCJIOBUSI U3MEPEHU:

—  pacrnojioXKeHue TUAPOCTBOPA Ha MJIECOBBIX YUACTKaX PEKU;

— OTCYTCTBHE MOWMBI C MPOTOKAMHU U PYKaBaMH;

— OTCYTCTBHME €CTECTBEHHBIX UJIM UCKYCCTBEHHBIX IIPETPa;

— OTCYTCTBHE BOAHOW PACTUTENBHOCTH B CAMOM TMJIPOCTBOPE, a TAKXKE BBIIIE U
HIDKE €ro Ha paccTostHuu 10 30 m;

— Ko3(pumument Bapuaumu ckopoctu (uuciao Kapmana Ka) B cpemanem 1o
CEUCHMIO JOJDKEH OBITH He Ootiee 15 %;

— KOCOCTPYHHOCTH T€UCHHS Ha THAPOCTBOPE (OTKIOHEHHE B IIJIaHE HAIIPaBJICHUI
TEUEHUS] B OTIEIbHBIX TOYKAX OT €ro CPEIHEro 3HA4YeHUs IJisl CEUEHHUS B
1IeJIOM) JIOJKHO OBITH He Oosee 20°;

— MEpPTBbIE MPOCTPAHCTBA JOJKHBI UMETh YETKUE TPAHMIBI U COCTABIISITH HE
6onee 10 % oT oAy BOJHOTO CCUCHMS;

— TpHU JIEIOCTaBE JIOJKEH OTCYTCTBOBAaTH MHOTOSIPYCHBIW JIEASIHOM TOKPOB U
He3aMep3arolue MOJIbIHbHY;

— 3alIyrOBAaHHOCTh pyclia HE JOJDKHA MpeBblaTh 25 % IUIOMaad BOJHOTO
CCUCHUS;

— CpEeIHsIsl CKOPOCTh TE€YEHUS B )KUBOM CEUYEHHUU J0JDKHA ObITh He MeHee 0,08 u

He 0oiee 5 M/c;
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— IpU U3MEPEHHHU pacxoja BOAbl BOJIM3M MOCTAa YYacCTOK I'MIPOCTBOpA JIOJIKEH
OBITh PACIIOJOKEH BBIIIE, HO B CIy4yasX YacTbIX CKOIUIEHUH JIbJa M 3aJJOMOB
jeca — HWKE MOCTa (Ha yJaJeHUM He MeHee 3—35 IIMpUH pycia B 000HX
CITyJasx).

— TUJPOCTBOP JOJKEH OBITh PACHOJIOKEH Ha OJHOPYKaBHOM yyacTke peku. [Ipu
HEOOXOJMMOCTH  JOMYCKaeTcs  Ha3HayaTh THAPOCTBOP HAa  y4acTKe

pa3BETBIICHUS PyCJla HA pyKaBa U IPOTOKH.

5.4.4 O6opydoeaHue 2udpocmeopa

I'mapocTBOp AOMKEH OBITh 3aKPEIUICH Ha MECTHOCTH CTAJIbHBIM KaHAaTOM
WJIU TUAPOMETPUUECKUM MOCTUKOM, HJIM CTBOPHBIMH 3HAKAMHU.

B crtBOpe ycranaBmmBaercs OeperoBoil 3HaK (cToibd, pernep W T.II.),
3aKPEIUISIONINI MOCTOSHHOE HAYaylo I OTCYETa PACCTOSHHM 10 ype30B Oeperos,
MPOMEPHBIX U CKOPOCTHBIX BEpPTHUKAJEH, TpaHUI] MEPTBOrO MPOCTPAHCTBA U
BOJIOBOPOTHBIX 30H.

Pa3zMeTouHble KaHATHI JIOJAOYHBIX W JIFOJICUHBIX IEPENpaB JOJKHBI ObITh
CHA0XEHbI MOCTOSIHHBIMU METKaMH-MapKaMH, a THUIPOMETPUUYECKUE MOCTHUKH —
METKaMU Ha HacTHJIe, PUKCUPYIOIIMMHU PACCTOSIHUE OT ITOCTOSTHHOT'O Havala.

[Ipy KOOpAWMHUPOBAHMM TIPOMEPHBIX BEpPTHUKAJEH TI'e0/Ie3UYECKUMU
METOJaMHU YYacCTOK JIOTIOJHUTEIBRHO OOOpYAYyeTCsl CTOSHKOW YyrJIOMEpPHOTO
WHCTPYMEHTA.

I'uapoctBOp nOmKeH OBITH OOOPYJIOBAH JOTMOJHUTEIBHBIM IOCTOM JIJIst
pETUCTpaIliy YPOBHSI BO BpEMs HM3MEPEHMSI pacxojia BOJbI, €CIU THAPOCTBOP U
OCHOBHOHM YPOHEHHBIN MOCT yAaJIeHbl APYr OT JIpyra U CUHXPOHHBIC YPOBHHU
M3MEHSIOTCA C pa3HOM MHTEHCUBHOCTBIO.

IIpy kaxxnqoM HM3MEpPEHHHM pacxojia BOAbl HA THUIPOJIOTMYECKOM IIOCTY
JIOJDKEH OBITh HW3MEpPEH COOTBETCTBYIOIIMH €My YypoBeHb Bojbl. [IpaBuia

BBIITOJIHCHU S HBMGPGHI/Iﬁ YPOBHA BOJBI JOJIZKHBI COOTBCTCTBOBATH Tpe6OBaHI/I$IM

I'OCT 25855—283.
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VYpoBeHb BOJIbI HEOOXOAMMO M3MEPSTh HAa THAPOJIOIMYECKOM MOCTY 0 U
1ocJie TPOMEpPOB TIyOWH, a TaKkKe IMepes] HayajloM U MO OKOHYAHUHU HU3MEpPEHHUS
ckopocTelt TeueHust. [Ipu nmpoxoxaeHnn nuka nmaBojaka u nomyckoB '9C A0KHBI
OBITh MPOBEACHBI JOMOJHUTENBHO JBA-TPU H3MEpPEHUsi ypoBHA. Bpems kaxxaoro

U3MEpEHHs YPOBHS (PUKCHPYETCH.

5.4.5 KoopdOuHupoeaHue npoMepHbIX eepmukasel

B cootBerctBum ¢ [21] MecTomonoxeHHE TPOMEPHBIX M CKOPOCTHBIX
BEPTUKAJIEH B TUAPOCTBOPE ONPEAEIAETCS PACCTOSIHUEM OT ITOCTOSIHHOIO Havasa.

Ha ruapoctBopax, 000py/10BaHHBIX JIOAOYHOM, MAPOMHON WIIH JIFOJIEYHOU
NEepernpaBol ¢ TOCTOSHHO IOJBEUICHHBIM Pa3METOYHBIM KaHAaTOM JHOO
THJIPOMETPUUECKUM MOCTUKOM, HEOOXOAMMO 3aKpEIUISTh MOJIOKEHUE BepTUKAIeH
corjacHo 1. 5.4.4. HacTOsLIEro CTaHAapTa.

IIpy HanmM4YMKU TPOYHOTO JIEASHOTO ITOKPOBA MECTOIIOIOKEHNUE BEPTUKAJIEH
CJIEIyET ONPEAEINIATh TEOAOJUTHBIM XOAO0M I10 JIbIY WJIH MEPHOH JIEHTOMH.

Ha cynoxomsnblx pekax wWid nOpu mupuHe cedeHuss Oosiee 300 ™M
MECTOIOJIOKEHHE BEPTUKAJIEH JOJDKHO ONPEAEIIATHCS 3aCEUKAMU TEOIOJIUTOM HITU
KHIperesnem c Oepera.

B oraenpHbIX caydasx (Hampumep, B YCIOBHUSX 3a00J0YEHHBIX WIIU
HIMPOKUX MOMM M Jp.) NOMYCKAaeTCs MPUMEHEHUE KOCBIX WM BEEPHBIX CTBOPOB

JUISL 3aKperyIeHUs pabounX BepTUKAJIEH.

5.4.6 U3mepeHue anybuH u ebivyucsieHue niowadel omceKkoe Mexay
CKOPOCMHbIMU 8epMmuKasisimu

N3mepenus rTyOuH JTOJIKHBI TIPOU3BOIUTHCS 1o JTMHAA
THIPOMETPHUECKOTO CTBOPA ¢ coOroieHneM TpeboBanuii [21].

CpenctBa u3MepeHUs JOJDKHBI OOeCIieurBaTh OIpeieieHue TiyOuHbI B
TOYKE C MHCTPYMEHTAJIBHOW MOTPEIIHOCThI0O He Oonee 2 %. D10 TpeboBaHMe
JOJDKHO OTBEUYaTh CYIIESCTBYIOIIMM M BHOBb pa3padaTbIBacMbIM CPEICTBAM

U3MEpEHHUsI TITyOHH.
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CpencrBa u3mMepeHus TyOUH JTOJKHBI MCIIOJIB30BATHCS MPU COOJIIOICHUN
CICAYIOIINX YCIOBUN U TPEOOBAHUIA:

— THIPOMETPUYECKAs IITAaHra WM HAMETKA JOJDKHBI IIPUMEHSTHCS BO BCEX
cillydasiX, Korja HauOousblllasg TriyOMHa B CTBOpPE HE NPEBBIMIACT JJIUHY
WHCTPYMEHTA U YCJIOBHUS U3MEPEHUN IMO3BOJISIOT YCTONYMBO 3a()UKCUPOBATH
IITAaHTy HAa BEPTUKAIM U CHATH OTCYET ITyOMHBI (€CIM yKa3aHHbIE TpeOOBaHUS
HE BBINOJIHSIOTCS, HEOOXOJMMO HCIIONb30BaTh IMPOMEPHBIA KaHAT C
TUAPOMETPUYECKUM IPY30M WIIH 3X0JIOT);

— Ha KaXJ0U NPOMEPHOM BEPTUKAIM CYJHO JOJDKHO YCTAaHABIMBATHCS HA SKOPb
WIN (PUKCUPOBATHCS HA KAHATHOM Mepenpane;

— 1pu paboTe B pyciax C WIMCTBIM JHOM JAOJDKHBI HMPHUMEHSTHCS HAMETKU U
IITAaHTHU, CHA0XEHHbIE KpPYIJIBIM MOJJIOHOM aAuameTpoM 12—15 cwm,
NPENATCTBYIOUIUM UX ITOIPYKEHUIO B WJI;

— IIpU IIPpOMEpax LITAHTOM HAa PEKax €O CIUVIOIIHBIM CKAJIBHBIM JHOM CIIEIYET
IPUMEHSTH IITAaHTy 0€3 KOHYCOOOpa3HOr0 HAKOHEYHHUKA.

Ha MenKoBOAHBIX TOpPHBIX peKax TIIyOMHA JOJDKHA ONpPENEsThCS Kak
Pa3HOCTb PACCTOSAHUM 0 AHA U IIOBEPXHOCTU BOJBI, U3MEPSAEMBIX IITAHION WIH
HaMETKOM OT MEPETSIHYTOrO YePE3 PEKy KaHaTa, HaCTUJIa MOCTa U T. II.

[Ipu HaGere BOAbI HA MITAHTY, HEOOXOIMMO MCIIOJIB30BaTh CBOOOIHO
MEPEMEIAIONIUICS 110 IITAHIE METAJUTMYECKAN MOJI3YHOK CO CTPEIKOU —

yKazaTelieM IMOBEPXHOCTH BOJIbl BHE 30HBI Ha0era.

5.4.6.1 [Ipomepnl anybuH Ha audpocmeope rpu u3MepeHuuU pacxoda
800hbI

[Ipomepbl ryOWH TPOU3BOASTCS MJisi OMPENEICHHUS TUIONIAJAU BOJHOTO
ceyenus F u ero orcekon fs. [Ipu ycroiuuBOoM pyciie 10MycKaeTcsl UCIOJIb30BaTh
pe3yabTaThl MPEAUIECCTBYIOIIUX MPOMEPOB U HE IPOM3BOAUTH UX IPU KaXKIOM
M3MEpPEHUN pPacxoJa BOJABL. YCTOMYMBOCTH pyCla OLECHHMBAECTCS HAa OCHOBAHUU

aHajgu3a COBMENIEHHBIX MpOo(uiIel MOMepeyHoro CEUeHWs TOTOKa IO
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THJIPOCTBOPY, @ TaKXKe IO PACCEIHUI0 TOYEK sMmnupuueckodl ceasu F (H) —

3aBUCHMOCTH IUIOLIAAU BOJHOTO CEYEHHUsI OT YPOBHS BOJIBI.

Ecnu mpu coBMelieHnn MOMEPEYHbIX Mpoduieii OTKIOHEHHUE OTIENIbHBIX

TOUueK He mnpeBblmaer +5%, a touku 3aBucumoctd F (H) oTkionswoTcs ot

OCpEIHSIONIEH UX KpUBOU He Oosee yeM Ha +3 %, mpomepbl MIyOUH J0MyCcKaeTcs

IIPOU3BOJIUTH HE IIPU KAXKJIOM M3MEPEHHUH PacXo]a BOJBI, 4 OAUH pa3 B TPEX-IATH

U3MEPECHUSX.

[Ipomepbl riayOMH HEOOXOIWMO MNPOU3BOAWTH NPH KAKIOM H3MEPEHHUU
pacxoza BOAbI OAHUM XOJIOM B CIIEAYIOIIMX CIIydasiX:

— BEpTUKAJIbHbIE JAePOopMaldyd pycia BBIPAXKEHBI, HO 3a BpEMs H3MEpPEHUS
pacxoma BOABI HE MPEBBILAIOT JOIMYCKAEMOM CPEAHEKBAAPATUYECKOU
HOTPEIIHOCTH IPOMEPOB IIyOUH;

— pyclO YyCTOMYMBO, CBOOOJHO OT JEIOBBIX 0Opa3oBaHUil, HO H3MEpPEHUs
pacxona IMpOBOAATCS 3MU30JUYECKH (OQUH-/IBA pa3a 3a MEPUOJ XapaAKTEPHOU
(a3bl TUAPOIOTUYECKOTO PEXKUMA).

[IpoMepsl TiIyOMH ciieqyeT BBINOJHATH MPU KaKJIOM H3MEPEHHH pacxoja

BOJBI B [IBA X014, CIIN:

— BEpTHUKaJIbHbIE JeopMalliy pycia 3a BpeMs U3MEPEHHsI PacXo/ia MPEBBILIAIOT
JIOTTYCKAaeMYI0 CPEIHEKBAPATUYECKYIO MTOIPEUTHOCTh IPOMEPOB TITyOUH;

— pacxol BOABI M3MEpAETCA pexe Tpex pa3 3a (a3dy BOJAHOCTH U B KHBOM
CEYEHUN OTMEYAIOTCS IIyra U BHYTPUBOIHBIN JIEN;

— PpYyClO B CTBOPE MU3MEPEHHUU HEPOBHOE, CII0KEHO BAJYHAMM WIIM C BBIXOJAMU
KOPEHHBIX MOPOJ.

B ciydasix, korja BbIIOJHEHHE MPOMEPOB HA MOKWME 3aTPYAHEHO, ITyOUHBI

B TOMMEHHON 4YacTU TUIPOCTBOpPA JOJDKHBI OIpPENeNsThCs MO0 MpoduIio,

[IOJIy4YeHHOMY HHCTPYMEHTAJIBHOM CBEMKOW B MEKEHHBIA IIEPUOJ C YYETOM

(baKTHYEeCKNX YPOBHEH BO/IBI.

26



CTO

5.4.6.2 Kosnu4vyecmeo rpomepHbIx eepmukarneu

KonwuecTBO MpOMEpHBIX BepTHKAICH (MM 3aC€YCK MECTOIOJIOKCHUS
THPOMETPUYUCCKOTO CyJIHA MPH MPOMEPax C TOMOIIBIO 3XO0JIOTa) CJCIyeT
Ha3Ha4YaTh B 3aBHCHMOCTH OT ()OpMBI NpOQUIsS BOJHOTO CEUYCHHUS, HMCXOII W3
TpeOOBaHHUSA: OTHOCHUTENIbHAS CPEIHCKBAJApATHUECKasi IOTPEIIHOCTh H3MEPCHUS
IUTONIA/IA CEUYCHHUS HE JIOJDKHA IPeBhIaTh 2 %.

B OCHOBHBIX pycCllax pPaBHHHHBIX W IIOJIYTOPHBIX PEK MHHHUMAJIbHOE
KOJINYECTBO IPOMEPHBIX BEPTUKAJICH CJIeJyeT Ha3HayaTh B COOTBETCTBUHU C
Ta0ymIed 4 MeToIMIecKuX pekoMeHanui [21].

[Ipy HEOMHOPOAHOM paclpelneicHHH TJIyOMH T1I0 IIUPUHE TIOTOKA
HEOOXOMMO Ha3Ha4YaTh JIOTIOJHUTEIbHBIC MPOMEPHBIC BEPTHKAIH B THAPOCTBOPE

Ha BCCX ydJaCTKax HU3JiOMa JIMHUMW JTHA.

5.4.6.3 MecmononoxeHue rpomepHbIX eepmukarel

B ocHOBHBIX pyciax MOpoMEpHbIE BEpPTUKAIU CJIEAyeT pa3MelaTh
PaBHOMEPHO MO IIUPUHE PEKU U JOMOJHUTEIBHO B TMEPETOMHBIX TOUYKaX
MONEPEYHOro MPOQuIs.

Ha pekax ¢ HeyCTOMYMBBIM PYCIIOM B 30HE MAaKCUMAJIbHBIX TITyOWH YHCIIO

IIPOMEPHBIX BEPTHUKAJIEN CIEAYET YBEJINUYNTH B 1,5 paza.

5.4.6.4 BeiyucneHue paboyel arybuHbl Ha eepmukasiu

PaGouas rnyOuHa Ha BepTUKANAX JOJDKHA  PACCUUTHIBATHCA IO
UMEIOIIEMYCSl TIOTIEPEYHOMY TPOQIIII0 C y4€TOM CPE3KH YpPOBHS, €CIU UMEEeT
MECTO HECOBIAJCHUE YPOBHEW MpH MpoMepax M U3MEPEHUU pacxojna Boabl. Ilpu
M3MEPEHUH PAcX0/ia BOJIbI UCIIOJIb3YIOTCS JaHHBIC MPEABAPUTEIBHBIX POMEPOB.

[Ipu BBIMOMHEHWH TPOMEPOB TIAYOMH B JBa Xxoaa pabouas TiyOWHa Ha
BEPTUKAJIAX BBIYHUCIIACTCS KaK CpeiHee apu(METHISCKOE U3 IBYX IPOMEPOB.

B cayuasix, korma maMmepeHue TIyOWHBI Ha CKOPOCTHBIX BEPTHKAJSAX TIO
YCIIOBHUSIM pa0OOTBI TPOU3BOAMTCS C MEHBIICH MOTPEITHOCTHIO, YEM TIPH MPOMEDPE,

Ha TMONEPEYHbIN MPOPWIH CIeTyeT HAHOCUTh TAKXKe W TIyOWHBI, U3BMEPEHHbIE Ha
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CKOPOCTHBIX BepTUKaIsX. Eciin 3TH riIyOMHBI CHCTEMAaTH4YECKH OTKJIOHSAIOTCS OT
ri1yOuH, MOJyYEHHBIX OT MPOMEPOB, MOCIEAHUE JOJDKHBI OBITH HUCIIPABJICHBI Ha
3HAYEHUSA CHCTEMATHYECKOrO0 OTKJIOHEHHWS C HHTEPIOJISIIUEN MONpPaBOK IIyOUH
MEX/1y CKOPOCTHBIMHU BEPTUKAIISIMHU.

B xadectBe pabounx HEOOXOAUMO MPUHUMATH TITYOHHBI C UCKIIOYECHHBIM

CHUCTCMATUYCCKHUM OTKIIOHCHHUCM.

5.4.6.5 BbiqyucneHue nnowadu 800HO20 CEeYEHUSs Momoka

HJIOHIaI[I/I OTCCKOB BOJHOI'O CCUYCHMA fs HCO6XOI[I/IMO BBIYUCIIATE IIO

cieayomum Gopmynam:

mS

fs = ZO'S(hi + hi+1}3i,i+1 ' (1)

i=1
rae Mg — KOJUYECTBO MPOMEPHBIX BEPTHKAICH B S-M OTCEKe cedeHus; hy —
pabouas rimyOuHa Ha i-i BepTukamu, M; b;, bj,; — paccrosHue mexuy i-it u (i+1)-it
IPOMEPHBIMU BEPTUKAISIMHU.

[1101maae BOAHOTO CeYEHUs MOTOKA J0JHKHA ONPEAEIATHCS 1Mo (hopmyJie

FszzN:fs ’ (2)

s=1
rac N — 4mnciT0 oTCEKOB BOIHOT'O CEUCHUA IIOTOKA.
[Ipy HaJMuMM B BOAHOM CEYEHHHM 30H MEPTBOTO IMPOCTPAHCTBA PACXOJ BOJBI

BBIYUCILACTCA 110 JKUBOMY CCUCHHUIO ITIOTOKA F
F=F _z ank. ) (3)
k=1
rac anK — Iuiomaan MCEXKAy CKOPOCTHBIMHU BEPTHUKAJIAMH, OI'PaHWMYHWBAOINIUMU

MEpTBOE MPOCTPAHCTBO MOTOKA.

5.4.7 U3mepeHue u ebl4uc/ieHUe cpedHel CKopocmu Ha eepmukasnu

N3mepeHre CKOpOCTEH  TEUYEHUsT MPOU3BOAUTCS HA  CKOPOCTHBIX
BEPTUKAJISAX THIPOMETPHUUCCKUMH BEPTYIIIKAMH, COOTBETCTBYROIIUMU [35].

KonnuecTBo TOYeK H3MEpeHUss U HUX OTHOCUTENIbHOE 3ariyOJieHHue Moj
MOBEPXHOCTh BOJBI (JbJa) HA3HAYAETCS B 3aBUCHUMOCTU OT CIOCO0a HM3MEPEHMS

pacxojia BOAbI, crocoba KpemieHUs TUAPOMETPUYECKOW BEpPTYIIKHM B MOTOKE,
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COCTOSIHUS pyClia U COOTHOILIEHUS TIyOMHBI Ha CKOPOCTHOM BepTUKaiu h u
JMaMeTpa JIOMIACTHOIO BHUHTA BEPTYIIKM B COOTBETCTBHM ¢ Tabmuuen 5 [21].
3armyOneHue BepTYIIKH paCCUYUTHIBAETCS OTHOCUTENIBHO €€ TOPU30HTAIbHOM OCH.

Yuciio CKOPOCTHBIX BEPTUKAJIEH B CTBOPE JOJKHO COCTaBIATH OT 8 70 15,
B 3aBHCHMOCTH OT OCOOCHHOCTEH CKOPOCTHOTO ITOJIS TOTOKa [21].

MUHUMAIIBHO JOIYCKAEMOE YHUCIO CKOPOCTHBIX BEPTUKAJIEH JIs1 MAJIBIX PEK

Y KaHaJIOB 3aBUCHUT OT IIMPUHBI TOTOKA B 1 cocrapiser:

Supu3d3mM<B<10wm;
3apu l M<B <3 wm;
1 mpu B < 1m.

IIpn pasmenmieHMH CKOPOCTHBIX BEPTHUKAJIEHd II0 IIMPUHE IIOTOKA
HEOOXOMMO COOMIOAATh CIIEAYIOIIME YCJIOBMS: B OCHOBHOM 4YacTM NOTOKa
CKOPOCTHBIE BEPTUKAJIM JOJDKHBI HA3HAYaThCAd TaKUM OO0pa3oM, 4TOOBI OTCEKH
KUBOT'O CEYEHHMs, OTPAaHWYEHHBIE COCEIHHUMH CKOPOCTHBIMU BEPTHKAJSIMHU,
MPOMYCKaIu OJMHAKOBBIE YACTUYHBIE PACXO/IbI IOJIHOTO pacxoia.

[Ipyn MHOrOMOIaNTLHOM XapaKTepe pacipeieIeHUsI TOBEPXHOCTHBIX
CKOPOCTEN 10 IIUPUHE PEKHU JAOTIOIHUTEIBHBIE CKOPOCTHBIE BEPTUKAIN
Ha3HAYaloTCs B XapaKTEPHBIX TOUKAX IJIAHOBOMW AIIOPbI CKOPOCTEM:

— CKOpOCTHBIE BEpPTHKAIM HA3HAYAIOTCA TOJBKO B MpEesiaX »XHUBOIO CEYEHHS
noToka. ['paHUIIBI MEpPTBBIX MPOCTPAHCTB JOJIKHBI OBITh YCTAHOBIIEHBI [0
Hayajga WM BO BpEeMs HU3MEPEHUS CKOPOCTEM IyCKOM IOBEPXHOCTHBIX
MOTUIABKOB MJIM IO PE3YJIbTaTaM PEKOTHOCHHUPOBOYHBIX U3MEPEHUN CKOPOCTEH
BEPTYLIKOM;

— MNpUOpEKHbIE BEPTHKAIW, a TaKXK€ BEPTUKAIM, TPaHUYAIME C MEpPTBBIM
IMPOCTPAHCTBOM BOJHOTO CEYEHMs, HA3HAYAIOTCSI HAa TAaKOM PACCTOSHUU OT
OeperoB WM MEPTBOTO MPOCTPAHCTBA, YTOOBI YACTUYHBIA PACcXO] BOJBI B
KpaeBoM oTceke He mpeBbiman 30 % OT YaCTUYHBIX PacXo/I0B OCHOBHOM 30HBI

KHUBOTI'O CCUCHUA,
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— Ha MOMME CKOPOCTHBIC BEPTUKAIM JOJDKHBI HA3HAYAThCSI B XapaKTEPHBIX
TOYKaxX IMomepeyHoro mnpodpwiss. B HOHMKEHUAX TMONMBI, Iyie 00pa3yroTcs
000CcOOJIEHHBIE TMOTOKH, MPOIYCKAIONINE YacTHUHBIN pacxom qs > 0,1 Q,

HCO6XO,ZH/IMO Ha3Ha4YaTb HC MCHEC TPCX CKOPOCTHBIX BepTPIKaJ]eﬁ.

5.4.7.1 YcmaHogKka eepmyWwKU 8 MOYKy USMEPEHUS CKOpOCMU Momoka

[Ipu ycTaHOBKE BEPTYLIKH Ha CKOPOCTHOM BEPTUKAIM B PA3JIMYHBIX TOUKAX

10 TIyOWHE JOJHKHBI OBITH COOJIIO/ICHBI CIETYIOIINE YCIOBUS:

— BEpTYLIKa pacmojlaraercs TakKUM 00pa3oM, YTOObl KpOMKa JIONAacTH BHMHTA
HaXOJWJIaCh Ha yJaJI€HUU HE MeHee 2—3 CM OT MOBEPXHOCTH BOJIbI UJIU JHA, a
pu paboTe ¢ CyAHa B YCIOBHUSAX BOJHEHHS TaKUM 0Opa3oM, 4TOObI M30€kKaTh
yZ1apoB JIONIAcTeN O JHO PEKH;

— YCTaHOBKAa BEpPTYIIKM B TOYKAaX HU3MEPEHUs JOJDKHA BBIMOJHITHCS C
aOCOJIIOTHOM CpETHEKBAAPATUYECKON MOTPEIIHOCThIO: 1 ¢cM — mpu paboyeit
rIIyOMHE Ha CKOPOCTHBIX BEPTUKAIAX 710 1 M; 2 cM — mipu Tiryounax ot 1 g0 3
M; 3 cM — npu IyouHax ot 3 10 5 M; 5 cM — 1npu riayouHax 6osee 5 m;

— BO BCEX CIy4Yasix, [I€ 3TO BO3MOXKHO, CIEAYET MPUMEHSTh CIOCO0 KECTKOTO
KpEIUICHUsI BEPTYIIKH Ha THIPOMETPHUYECKOH IITaHTe, MO0 Ha KPOHIITEHHE
TUIPOMETPHUUYECKOTO IPy3a;

— B CJIy4ae KaHATHOTO TOJBeCa BEPTYIIKH JOJDKHBI MPUMEHSTHCS CHEIHATIbHBIC
TUApOMETpUYeckre rpy3bl. [Ipu 3TOM TIyOMHY MOTpPYKEHHUS BEPTYLIKA B
3aJJaHHYI0 TOYKY OTHOCHUTEIBHO 3arilyOJ€HHOW 4YacTH NPOMEPHOro KaHarta
JOIyCKaeTcs ONpeAeNaTh 0e3 MOMpaBKU Ha €ro OTHOC.

[Ipy u3MepeHHH CKOpOCTEHl IMOTOKAa JOMYyCKAaeTcsl HMCIOJb30BaTh JiBa
crioco0a KperuieHrs BepTYLIKY Ha IITaHTe:

— BEPTYIIKa >KECTKO 3aKpeIUIsieTCs Ha IITaHTe 3aKMMHBIMH BHHTAMH Ha
TpeOyeMOoi BbICOTE M HYKHUI KOHEIl IITAHTH OITyCKAeTCs 10 JTHA TTOTOKA;

— IITaHra He YyIUpaercs B JTHO, a KECTKO (PUKCUPYETCS Tak, YTOObI ee HIKHUMN

KOHEIl HaXOAWICA Ha TpeOyeMoil TiyOrHe; BepTyIlIKa HEMOABMKHO KPEHUTCS
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HAa HWKHEM KOHIIE IITAHTH W MOJHUMAETCS WM OIYCKAeTCs BMECTE C HEIO.
OpueHTalus 0OCH BEPTYILIKH YCTAaHABIMBAETCS IO IITAHTOBOMY YKa3aTeJto.
Briuncnenne cpenHeil CKOpPOCTH TEUEHHS HAa BEPTUKAIM IO JAaHHBIM
HU3MEPEHUN TOYCUHBIM CIIOCOOOM
Briuncnenne cpeiHeil CKOpOCTH HAa BEPTUKAIU MPOU3BOJUTCS MO JAHHBIM
TOYEUYHBIX U3MEPEHUN CKOPOCTH Ha OCHOBE CIICAYIOMUX (HOPMYI.
[Ipu cBOGOAHOM OTO JIbJa M BOAHOM PACTUTEIHLHOCTH PyCiie TPUMEHSIETCS:
IISITUTOYCUYHBIA CIIOCO0
v=005U,, + 0,347 (onz + UO,G) + 0,173 ong + 0,083 U,,,: (4)
JIBYXTOUEUHBIA CIIOCOO MpU MOHOTOHHOM YOBIBAHHUU CKOPOCTEH OT MOBEPXHOCTHU
KO JIHY IMOTOKa
L =0,5 (Uo2 + Ugg); )
JIBYXTOYEUHBIA CIIOCOO MpH 3ariyOJICHHOM MaKCUMyME€ CKOPOCTH MOTOKa (B TOM
YHUCJIE MPU JIeTI0CTaBE)
L= 0,53 Uo‘g + 0,47 ong; (6)
OJTHOTOYCYHBIM CITOCOO MPH MOHOTOHHOM yOBIBAaHHUH CKOPOCTEH OT MOBEPXHOCTH
KO JIHY ITOTOKa
L = Upg. (7)
[Ipu 3apocuieM pyciie U HUTMYUH JISSTHOTO OKPOBA IPUMEHSIFOTCS

[IECTUTOYECYHBIN CITOCO0

L =0,1 (U, + 0,2 Ug2 + 2Up4 + 2Ugs + 2 Ugg + Uy,); (8)
TPEXTOYECUHBIN CIIOCOO
U=%(U0‘15+U0’5+U0Y85); (9)
OJHOTOYEYHBIN CIT0CO0
v=KUgs. (10)

XapakTep pachpeiesieHdss CKOpOCTed Mo TiyOuMHEe MOTOKa M 3HA4YeHUe
kodbpdummenta K B  dopmyne (7.10) ycranaBmmuBaroTCs Ha OCHOBaHUU
MPEABIAYIAX MHOTOTOUYECYHBIX U3MEPEHHH, a TIPU X OTCYTCTBUHU KodhdurmenT K
npuHuMaeTcs paBHbIM 0,9.
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I'paduueckuit crnocoO® ompeneneHuss cpeaHEl CKOPOCTH HA BEPTHKAIM
MPUMEHSIETCS TP U3MEPEHUU CKOpocTe B msATH U Oosiee Toukax. [Ipum sTom
CTPOUTCSL 3II0pa pacHpeiesieHuss CKOPOCTe MO IIyOMHE IOTOKAa, a CpPEIHSs
CKOPOCTb Ha BEPTUKAIIU BBIYMUCIIAETCS 110 hopMyIie

v = g/h, (11)

rae ( — SIeMEHTApHBIH pPacXol, M>/C, MPEeICTABISIOMMI cOGOH ILIOMmAIb

SMIOPHl  CKOPOCTM B MacmTade depTeka, IOMydyaeMyld B  pe3ysbTare
IJIAHUMETPUPOBAHMUSL.

[Ipu pabGore BepTymIKOW HAa KaHATHOM TOJBECE B  YCJOBHSX
KOCOCTPYMHOCTH, XapaKTEPU3yeMOU CPEAHUM YIJIOM OTKJIOHEHHs O HAIPABJICHUS
CTpyHd Ha BEpPTUKAIM OT HOPMalIM K THUAPOCTBOPY, CPEIHIOD CKOPOCTh Ha
BEPTHUKAIN HEOOXOUMO ONPENEIIATh Mo (popmyIie

L =V, " COS a, (12)
1€ L, — CpeAHssl CKOpOCTbh Ha BEpPTUKAJIW, BbIUMCIEHHAs 0e3 ydeTa
KOCOCTPYWHOCTH.

IIpy BBINOJHEHUM MHTETPALMOHHBIX M3MEPEHUN CKOPOCTH Ha BEPTUKAIU
HEOOXOJMMO BBIIEPKHUBATh CJEAYIONIEE COOTHOIIEHHE MEXAY CKOPOCTHIO
NepeMeNIeHNs] BEPTYIIKH ® U MPOJOJIbHON CKOPOCTHIO MOTOKA L, B 3aBUCUMOCTHU
OT JOIYCKaeMO MOrpEeIIHOCTH UHTETPALUU.

[IpomonpHas cocraBnsomas CpeaHEd CKOPOCTH TEYEHUSI HA CKOPOCTHOM
BEPTUKAJIM YCTAHABJIMBAETCS C MCHOJIb30BAHUEM TIPAAyHPOBOYHOIO TIpaduka
BEPTYIIKH 10 YaCTOTE BPALICHUS JIONACTHOIO BUHTA, ONPEACIICHHON KaK YaCTHOE
OT JIeJIeHUs] CyMMapHOI'0 YUCia 00OpOTOB BUHTA 3a BPEMs MHTErPALIMM HA BPEeMs
WHTErPALIMH.

IIpy WHTErpallMOHHOM W3MEPEHUU CKOPOCTH Ha BEPTUKAIU CpEAHee
3Ha4Y€HUE CKOPOCTU BRIUMCIISIETCS 11O popmyre (12), mpu 3TOM 3HaAYEHHUE CPETHETO
yrjla KOCOCTPYMHOCTHM HAa BEPTUKAIW MPUHUMAETCA IO JIAHHBIM CIEIHAIbHBIX
HaOJIF0ICHUH, BBITIOJIHEHHBIX coriacHo 1. 7.5.5 [32].

JImg  UCKIIOYEHHUST CHUCTEMATUYECKOM ITOJIOKUTEIBHOM IOTPEIHOCTH

32



CTO

WHTETPUPOBAHUSL CPEJIHEH CKOPOCTHM Ha BEPTUKAIU, OO0YCIOBICHHOW HEMOJIHBIM
OCBEIICHHEM TMPHUJOHHON 30HBI MOTOKA, B HM3MEPEHHOE 3HAYEHUE CKOPOCTH

CIENYET BBOAUTH KOPPEKTUPYIOIUA MHOKHUTEb.

5.4.8 O6pabomka pe3ynbmamoe uU3MepeHulli U ebl4YucJsieHue
U3MepeHHo20 pacxoda e00bI

[Ipu OCHOBHOM WM AETAJIBHOM CHOCOOE M3MEPEHUM CpelHEed CKOPOCTHU
TEUEHUs BBIYMCIICHHE pacxojla BOJbl OCYIIECTBISETCS HAa OCHOBE JMHEHHO-

JETEPMUHUPOBAHHON MOJIENIA U PACCUUTHIBAETCSA MO (POPMYJIE:

n“n 'n?

Q= Klulfo+ulzu2 f1+...+0"‘1—2+0” f, +Kof (13)

rae fj — rutommaau 0TceKkoB KUBOTO CEYCHUS MOTOKa, 1 =1 ... N,

Boruucnenue cpenelt CKOpoCTH Ha BEPTUKAIU L1 JOJIKHO MPOU3BOIUTHCS B
cooTBeTCTBUHM ¢ M. 5.3.7. IlopsaoK BbIUKCIEHUS TJIOUIAIEH OTCEKOB MOMEPEUHOTO
CeUeHHs MOTOKA MPUBOIUTCS B 1. 5.3.6.

Koadpdumuentet K; m Kn ama ckopocteil L) U L, Ha OPUOPEKHBIX
CKOPOCTHBIX BEPTHKAISAX MPU OTCYTCTBUU MEPTBOTO MPOCTPAHCTBA MPHUHUMAIOTCS
PaBHBIMU:

0,7 — mpu mosorom Oepere ¢ HYJIEBOW TIyOMHON Ha ypese; BOIU3H
I'PaHUIIBl CKOTICHUSI HETOABKHOM 11yrH; 0,8 — mpu ecTeCTBEHHOM OOPBHIBUCTOM
Oepere uinu HEpOBHOU cTeHke (OyT, HeoTecaHHBIN kameHb); 0,9 — mpu rmagKoi
OCTOHHOW WJIM CIUIONIb OOIIMTON JTOCKaMHU CTEHKE, a TaKKe MPHU TEYCHUU BOJIBI
noBepx Jbaa; 0,9 — npu HaTMYMK MEPTBOTO MPOCTPAHCTBA B MPUOPEKHON 30HE.

IIpu cokpaiieHHOM CcIoco0e U3MEpPeHUM CcpeaHeld CKOPOCTH TeUYEHUs
BBIUMCJICHHE pacxoia BOJBI OCYIIECTBISIETCS Ha OCHOBE WHTEPIOJISIIMOHHO-

TUAPABINYCCKON MOJICIH M PACCUUTBIBAETCS 1O (hopMyIie:

Q=3 .[ah¥* + P, (o —ahi™ v, ~ahi") ], (14)

]
s=1
rje As — YHCII0O OTCEKOB BOJHOIO IMOTOKA; I, ] — WHJAEKCHI OIpaHUYHMBAIOIIMX S-i
OTCEK CKOPOCTHBIX BepTuKaiei; Ps — BecoBoit kodddumment, paBubiid 0,7 mis

npuOpexHbIX OTcekoB W 0,5 — UIsi OCHOBHOTO BOJHOTO CEUYEHUS, ad —
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TUAPABINYECKUNA KOIDPUIIUEHT, BRIUUCISEMBIN M0 (hopmyie

1y,
aZN—U;Fs (15)

rae N, — 4KCIIo CKOPOCTHBIX BEpTUKAJIEH B dKUBOM CEUCHHH.

B ciydae, korjga >XKMBOE CEUYEHHME IOTOKAa COCTOMT M3 BBIPAKEHHBIX
TUAPABINYECKH 000COOJEHHBIX 30H (Hampumep, pas3AesieHO 3aTOIJICHHBIM
OCEpEeIKOM), B KaXJOW M3 HUX HEOOXOJAMMO BBIUMCISATH PACXO] BOJBI Kak JJIs
OTZICTILHOTO pyciia, a OOIMUNA pacxoa B THIPOCTBOPE OMPEACIIATh CYMMHPOBAHHEM
ATUX 3HAYEHUM.

[IpubpexHble CKOPOCTHBIE BEPTUKANM (WU OMbKalliue K TpaHuIle
000CO0JICHHBIX 30H CEUEHHUSI) JOJIKHBI OBITh PACIIOIOKEHBI Ha YJIaJleHUH He 0oJiee
0,3 by or ype3oB (wnm rpaHul] 00OCOOJCHHBIX 30H), Tae by — IIMPUHA

COOTBETCTBYIOIICH THIPABINUECKH 0OOCHOBAHHOM 30HBI YKUBOT'O CEUCHHS.

5.4.8.1 [pacbuyeckul criocob ebiqucreHuUsi pacxoda 800kl

I'papuueckuit  crnoco® 1enecooOpa3HO MNPUMEHATh TPU  CIOKHOM
pacrpeielieHuyd CKOPOCTEH 1Mo MIyOrHE U IMIHPUHE [TOTOKA, 00ECIIEYUB JOCTATOYHO
OOJBITIOE KOJIMYECTBO (HE MEHEE ITSITH) TOYEK M3MEPEHHUS CKOPOCTEH TEYCHHS Ha
BEPTUKAJIM U YKUCIIO BepTHKaiei B ceuennn N, > 8. Pacxoa BoJbI BBIUKCTSETCS B
CJIEYIOIIIEM TOPSIKE:

— Ha MWUIMMETPOBOI Oymare BblYepuMBaeTCs MPOQUIbL MOMEPEUHOTO CEYCHUS
M0 pPacyeTHOMY YPOBHIO BOJBI M TPHUBEJACHHBIM K HEMy TiyOWHaMm, C
HAaHECEHWEM CKOPOCTHBIX BEPTHKAJICH;

—  BBIYEPUMBAIOTCS AMIOPHI PacHpe/ieNICHUus] CKOPOCTU TEYSHHS 0 BEPTUKAIU U
OTPENENSIIOTCA ~ CPeAHHE  CKOPOCTH  Ha  BEPTHKAISAX  MOCPEACTBOM
TUTAHUMETPHUPOBAHUS TUIOIIAICH SITFOP, BBIPAXKAIOMIUX AJIEMEHTAPHBIN Pacxo
BOJIbI HA CKOPOCTHBIX BEPTHKAIISX;

— Ha npodwib KUBOTO CEUCHUS HAHOCUTCS IUIaBHAs DIIOpa pacIpeeicHUs

CPEIHUX CKOPOCTEN Ha BEPTUKAIIU 10 IIUPUHE MTOTOKA L (B);
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— Ha OCHOBE JMIOPHI L (B) ¥ Mpoduiis TIIyOMH CTPOUTCS SIIOpa pacupeeIeHIs
M0 MIMPHUHE TTOTOKA JIIEMEHTAPHOTO Pacxo/ia Bobl J (B).
—  PacxoJl BOJBI OMPeNesieTCs KaK TUIOIIA b MIOPHI q (B).
Macmtab u300pakeHHs SIIOp paclpeneieHus CKOPOCTeH, TIyOWH u
YACITBHBIX PAacXOJ0B JOJKEH BHIOMPATHCS TAaKMM, YTOOBI BCE DJIEMEHTHI pacxoja
BOJBI, BBIYUCIIAEMbIE TpapUUYeCKHM CIIOCOOOM, pa3MEIIaiuch Ha JIMCTE

MUJUTUMETPOBOI Oymaru pazmepom 407x288 nim 407x576 mm.

5.5 Pacyem xapakmepucmuk pe4Ho20 CMmokKa
5.5.1 O6wue nonoxxeHusi

[Ipy mnpoBeneHUH HWHXKEHEPHO-TUIPOMETECOPOIOTUUECKUX  H3BICKAHUM
pacCUUTHIBAIOTCS TOJOBOM, MAaKCHUMaJlbHBII M MUHUMAJIBHBIA CTOK Pa3IU4YHOU
obecriedeHHOCTH. BpIOOp METOAOB OMNpeAessieTCss HaIUYueM W KadyeCTBOM
HEOOXOJAMMOW THJIPOMETEOPOJIOTHYECKOW HuHGpopMalMu U UHGOpPMAIMK O
dakTopax XO3SHUCTBEHHOM JeATeNbHOCTH. Pacuerbl, B 3aBUCUMOCTH  OT
MPOJOIKUTEILHOCTH TIepuoJa HaOJNIOACHUM, BBIMOJHSIOTCS IS YCJIOBUHU
HaJu4us, HEAOCTATOYHOCTH M OTCYTCTBHS JIaHHBIX THIPOMETEOPOJIOTHYECKHUX
HaAOJIOICHH.

[TpoaomKUTENbHOCTh TIEPHOIa HAOIIOJEHUM CUMTAIOT JOCTATOYHOM, €Clin
paccMaTpUBaEMBbIil IEPUOJT PENPE3EHTATUBEH (MPECTABUTEIIEH), @ OTHOCUTEIbHAS
CpeaHsisi KBaJpaTHYeCKas TMOTPEHIHOCTh PACYETHOTO 3HAYCHHUSI HCCIEayeMOit
TUAPOJOTUYECKON XapakTepucTUku He npesbimaer 10 % nns romoBoro u
CE30HHOr0 CTOKOB M 20 % — MJIsi MaKCUMaJbHOTO MU MUHUMAJIBHOTO CTOKOB. B
ATOM CJlydae CJeAyeT HCIOJIb30BaTh METOJbl PAcdYETOB MPU HAIUYUAU JTAHHBIX
HaAOJIOICHH.

Ecnu  oTHocutenbHBIE  CpeHUE  KBAAPATHUUECKHE  MOTPEIIHOCTH
MPEBBIIAIOT YKa3aHHBIE TPEACNbl U TMepuoj HaOIIOJEHUM HEepemnpe3eHTATUBEH,
HEOOXOJMMO OCYIECTBUTHh MPHUBEICHUE pPAcCMATPUBAEMON THUIPOJIOTUIECKON
XapakTepUCTUKU K MHOTOJIeTHeMYy mepuoay. B a3tom ciydae cruemyer

HCIIOJIB30BATh MCTOAbBI paCcucTa IIpU HCJOCTATOYHOCTHU AAHHBIX Ha6J'IIOI[eHI/If/'I.
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OnpeneneHue pacyeTHbIX THAPOJIOTUYECKUX XAPAKTEPUCTUK CIIEIYET
MPOU3BOIUTH MO OAHOPOJIHBIM psiiaM HabmtoieHui. OLIEHKY OJJHOPOJAHOCTHU PSIOB
TUAPOJIOTHYECKUX HAOIIOJIEHUN OCYIIECTBISIOT HAa OCHOBE T€HETHYECKOro U
CTaTUCTUYECKOTO aHAJU30B MCXOJHBIX JIaHHBIX HaOmoAeHui. ['eHeTHueckuii
aHallM3 yCIOBHHM (HOPMHUPOBAHMSI PEUYHOTO CTOKA 3aKIIOYAETCS B BbBISIBICHUH
buznyecKkux MPUYNH, OOYCIOBIMBAIOIIUX HEOJHOPOJHOCTh HMCXOJHBIX JaHHBIX
HaOmoaeHut. s KOJIMYECTBEHHOM OIEHKH CTAaTUCTHYECKON OJHOPOIHOCTH
npuMeHsoT kputepun CmupHOoBa — ['pab0ca u [ukcona kputepuit duiepa u
kpurepuil CThIOACHTA.

Kputnueckne 3HaueHUs CTAaTUCTUK KPUTEPUEB OJHOPOJHOCTH C YYETOM
aBTOKOPPENSLIUN MEKY CMEKHBIMH YIeHaMU aHAIU3UPYEMON
IIOCJIEIOBATEIBHOCTH U ACUMMETPUU SMIIMPUYECKOTO PACIIPEICIICHUS IPUBEICHBI
B Pexomenpanmsx [12].

Jliist pek, B 6acceifHaXx KOTOPBIX UMEET MECTO MHTEHCUBHAS XO35HCTBEHHAS
JEATENbHOCTh, CYLIECTBEHHO HapyLIAKoIlas €CTECTBEHHBIM T'UAPOJIOTHYECKUAN
PEXKUM DPEK, ONPEACICHUE PACUECTHBIX THAPOJIOTUYECKUX  XapPAKTEPHUCTHK
IIPOU3BOJAT 110 JIByM PACUETHBIM CXEMaM:

1. Tuaponoruveckue psiabl HAOIIOASHUN PUBOJATCS K €CTECTBEHHBIM
OJTHOPOJHBIM CTAallMOHAPHBIM YCJIOBHSIM BOJHOOATAHCOBBIMU U PErPECCUOHHBIMU
metogamu [8, 9,] ¢ BBeIeHHEM B pacyeTHOE 3HAYEHHUE TUIPOJIOTHYECKOMN
XapaKTEPUCTUKH, TOIYYEHHOW IO €CTECTBEHHOMY DSy IOINPAaBKH HA BIMUSHUE
XO35MCTBEHHON NEATETLHOCTH, YMCICHHO PaBHON Pa3HOCTh MEXIY OBITOBBIM WU
€CTECTBEHHbIM CTOKaMU 3a KaXkAblid TroJ. 3HAYEHUE TMOMPABKH PACUETHOMN
BEPOSATHOCTH IMPEBBILIECHUSI ONPEIEISIOT IO KPUBOM PACIIPEACIICHUS ITONIPABOK.

2. T'unponoruyeckue psiabl HAOIIOEHUN TPUBOAITCS K OBITOBOMY CTOKY 32
BECh MEpHOJl HAOIIOIeHU BOAHOOATAHCOBBIMU U PETPECCHOHHBIMU METOJaMU B
MIPEIIOIOKEHUH, YTO CJIOKUBIIUMCS KOMIUICKC XO3SMCTBEHHOU AESATEIIBHOCTU C
YYETOM pEAIbHBIX IJIAHOB PA3BUTHS HAPOJIHOTO XO3SMCTBA JECWCTBOBAJI C Hadaya
HaOmoeHnii.  BoccTaHOBIEHHBI  psAl  OPOBEPAIOT HA  OAHOPOJHOCTb.

OnpeneneHHe pPAaCUCTHBIX THUAPOJOTHYCCKHX XaPAKTCPUCTUK B OTOM CJIydac
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MPOU3BOAT IO JJAHHBIM 3a BECh MEpPHO]I HaOJI0IeH Oe3 BBEJEHUS MOMPABOK Ha
XO3UCTBEHHYIO JIEATEIbHOCTD.

[IpuBeneHrE PEYHOrO CTOKA K €CTECTBEHHBIM YCJIOBHUSIM HE MPOU3BOJST,
€CIM CyMMapHO€ 3HAaY€HUE €r0 U3MEHEHUN HE BBIXOJAUT 3a MPEAENbl CIyYalHOU
CpeIHel KBaApaTUIECKON MOTPEITHOCTH NCXOTHBIX JTAHHBIX HAOIIOACHUIM.

Meromonoruss mpejiaraéMbIX JIBYX PACUCTHBIX CXEM MOXKET OBITh
MIPUMEHEHA JJIsI pACUETOB OCHOBHBIX TMIPOJIOTHYECKUX XAPAKTEPUCTHK C YUYETOM
BJIMSIHUASI BO3MOKHOT'O PETHOHAIBHOIO aHTPONIOTE€HHOT'O U3MEHEHUS KJIMMaTa.

[Ipu ucnonb30BaHUM HECKOJIBKUX HE3aBUCUMBIX (HE OoJiee Tpex) METOJ0B
pacuera OKOHYATEIbHOE pacueTHoe 3HA4YCHUE paccMaTpuBaeMou

TUIPOJIOTHYECKON XapaKTEPUCTUKU J ONPEETSIOT o popmyIie

oD
ey
=t (16)
2
IZlGi
rac qi — 3HA4YCHHUC paCCManI/IBaeMOI?'I FHﬂpOHOFquCKOﬁ XapaKTCPUCTUKHU,

OIpCACICHHOC PA3JIMYHBIMHU MCTOAAMMH,

o/ — aOCOJIIOTHBIE AUCHEPCHM MOTPEUIHOCTEM pAcCUYEeTHBIX 3HAYEHWH IS

i
KaXXJI0T0 METO/Ia;
k — guciio MmeTo0B.

[Ipy mHpOEKTHUPOBAHUU BOJOXO3SUCTBEHHBIX OOBEKTOB JIOMYCKAaeTCs
WCITIOJIb30BAaHUE CTOXACTUYECKUX MOJIEIel KoJieOaHUN CTOKa PEeK, MO3BOJISIOMIUX
MOJIETUPOBATh MCKYCCTBEHHBIE PSIIbl THAPOMETEOPOJIOTHYECKUX XapaKTEPUCTUK
TpeOyeMoil TPOIOHKUTEILHOCTH. B KauecTBe MOJACIM MHOTOJETHUX KOJICOaHMI
CTOKa MCIIOJIb3YIOT MPOCTYIO 1enb Mapkoga [15, 16].

MopaenupoBanue pSJOB  CE30HHBIX  (MECAYHBIX) 3HAYEHUW  CTOKa
OCYILECTBIJISIIOT HA OCHOBE MEPUOJMYECKUX CTOXACTUUYECKUX MOJENECH pa3nyHON
CTEMEHU CJIOKHOCTU. [Ipu HaIM4YMM NPOAOKUTEIBHBIX PIIOB HAOIIOACHUI
JIOTYCKAaeTCsl HCTOJb30BaHWE MeToAa (parMEeHTOB C yYE€TOM 3aBHUCHUMOCTHU

BHYTPpUTOHAOBOTO PACIIPCACIICHUSA CTOKA OT BOJHOCTH I'O/1a.

37



CTO

5.5.1.1 Pacyem xapakKmepucmuK pe4yHo20 CmokKa npu Hanu4uu OaHHbIX
audposioaudeckux HabnooeHul

Ornpenenenue pacyeTHBIX THAPOJOTUUECKUX XAPAKTEPUCTUK MPU HATUIUU
JAHHBIX THAPOMETPUUECKUX HAOMIOACHUN JTOCTATOYHON MPOAOKUTEIBHOCTH
OCYIIECTBIISICTCS IyTEM MPUMEHEHHUS aHATUTUYECKUX W SMIUPUICCKUX (DYHKITHMA
pacmpesiefieHdss  €XKErOJHBIX  BEpPOSTHOCTEH  NPEBBIICHUS -  KPUBBIX
oOecIieueHHOCTe!: TpexnapameTpuueckue pacnpenenenue Kpuikoro — Menkerns,
[Tupcona III Tuma (OMHOMUATBHAS KpHBAs), JOT-HOPMAJIBHOE paclpeeicHUuEe U
JpYTHE pacrpe/ielieHus, UMEIOIKe Tpe/ied MPOCTUPAHUs CIy4yalHON nmepeMeHHON
OT HYJISl WJIU TTOJIOKUTEIIBHOTO 3HAYEHHUS 10 OECKOHEYHOCTH.

[Ipy HeogHOPOTHOCTH psiAa HAOIIOACHUN TPUMEHSIIOT YCEUYCHHBIC WIIH
COCTaBHbBIE KPUBBIE PACIPEICIICHUS €KETOHBIX BEPOSITHOCTEN TTPEBBIIIIEHUS.

OueHkd  mapamMeTpoB  AHAIUTHUYECKUX  KPUBBIX  paclpeecHus
yCTaHaBJIMBAIOTCS 1O psAJiaM HAOIOIEHUH 3a pacCMaTpUBAEMOM TUIPOJIOTUYECKON
XapaKTEPUCTUKON METOJIOM HAaUOOJIBIIEro MPaBI0No100us, METOJIOM MOMEHTOB, a
TaKke rpagoaHaTMTHYECKUM METOJ0OM Ha HAYAJIBbHBIX CTAUAX MTPOCKTUPOBAHMUS.

[Ipy  3HAYUTENBHBIX  PACXOXKICHUSAX  AHAIUTUYECKONM  KPUBOM U
(akTUYeCKUX JaHHBIX B HWIKHEM YacTU KPUBOU MPUMEHSIIOT SMIMPUYECKUE

KpHUBbIE 00€CTIEYEHHOCTH.

5.5.1.2 [lpu HeOocmamo4yHocmu OaHHbIX 2udporioaudeckux HabrrooeHul

[Ipy HEZOCTATOYHOCTU  JIAHHBIX THUAPOMETPUUYECKUX  HAOIIOACHHIMA
mapamMeTpbl  KPUBBIX  pACIpEAeNICHUs  BEPOSTHOCTEH  THAPOJOTHYECKUX
XapaKTEePUCTHK, a Tak)Ke OCHOBHBIX OJJIEMEHTOB pacueTHOTO Tuuaporpada
HEOOXOJMMO MPUBOJUTH K MHOTOJIETHEMY TMEPUOAY C TPUBJICUCHHUEM JaHHBIX
HaOJTFOICHUH MyHKTOB-aHAJIOTOB.

[IpuBenenne paccMaTpuBaeMOM  THAPOJIOTMYECKOM  XapaKTEPUCTHUKHU
OCYIICCTBJISIOT B CIIy4asX, KOTJa CpPEIHSsI KBaJpaTHYeCKas IOTPEITHOCTh
PacCUYETHOTO 3HAYEHHS TUJIPOJIOTUYECKON XapakTepUCTUKU mpesbimaet 10 % mus

TOAOBOrO0 M CE€30HHOr0 CTOKOB, 20 % — 11 MakCMMaIbHOTO U MUHUMAIBHOTO
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cTokoB. OIleHKa penpe3eHTaTUBHOCTU psifa HAOMIOICHU 32 N JIET TPOU3BOAUTCS
0 peKaM-aHajoraM ¢ 4YuclioM JeT HaOmoneHut N>n, mpu N>50 rer.
Pernpe3eHTaTUBHOCTD psiia HAOMIOACHUN 3a THUAPOJIOTHYECKON XapaKTEepUCTUKON
MOXET TaKXKE OINPEIEIATHCS MO PAa3HOCTHBIM HHTErPAIbHBIM KPUBBIM PEYHOTO
CTOKa WJIM COIOCTaBJIEHUEM KPUBBIX PACIPEICIICHHUS] PEYHOTO CTOKA IO pEeKe-
aHaJory 3a Iepuoapl n U N JIeT.

[Tpu BBIOOpE peK-aHATIOTOB HEOOXOAUMO YUUTHIBATH CIACAYIOIINE YCIOBHUS:

— OJHOTHUITHOCTh CTOKa PEKH-aHaJIOra U UCCIEAYyEMOU PEKU;

— rteorpadudeckas 0JIM30CTh PACIIONIOKEHNS BOJOCOOPOB;

— OJHOPOJIHOCTb yCJIOBUM (POPMUPOBAHHUS CTOKA: CXOACTBO KIMMATHUECKUX
yCIIOBHU, OJHOTUIIHOCTh MOYB (IPYHTOB) U T'MJIPOTEOJIOTUYECKUX YCIOBUH,
OJIM3KYI0 CTENEeHb O3€PHOCTH, 3AJIECEHHOCTH, 3a00JOUYEHHOCTH U
pacnaxaHHOCTH BOJIOCOOPOB U T.J.;

— CpeIHHE BBICOTHI BOJOCOOPOB HE JIOJDKHBI CYIIECTBEHHO OTJIMYATHCS, JUIS
TOPHBIX U TIOJYTOPHBIX PAOHOB CIEAYET YUUTHIBATH IKCIIO3UIIUIO CKIIOHA U
TUIICOMETPHIO;

— OTCyTCTBHE (PAKTOPOB, CYIIECTBEHHO MCKa)KAIOIUX €CTECTBEHHBIN PEeUHOi
CTOK (pEeryJiupoBaHHE CTOKA, COPOCHI BOJbI, U3BATHE CTOKA HA OPOLIEHUE U
JPYTHE HYKIIBI).

[Ipu BBIOOpE MyHKTa-aHAJOTra OCHOBHBIM KPUTEPHUEM SIBJISICTCS HAJMYHE
CUHXPOHHOCTH B KOJIEOAHMSIX PEYHOTO CTOKA PAacuyeTHOr0 CTBOPAa M CTBOPOB-
aHaJIOr0B, KOTOPbIE KOJIMYECTBEHHO BbIpaXaroT dyepe3 Kod(p(UIUEHT MapHOM Wiu
MHO>KECTBEHHOUM (P OJHOBPEMEHHOM HCIIOJIb30BAHUU HECKOJBKHX aHaJOroB)
KOPpEJSILIUM  MEXAY CTOKOM B O3THX IIyHKTaX, MAaKCHUMaJIbHO BO3MOXKHYIO
IPOAOKUTEILHOCTh HAOMIOAEHUM B 3THX MYHKTaX M HauOoJiee TECHbIE CBSI3U
MEXIy CTOKOM B NPHUBOJMMOM K MHOTOJIETHEMY IE€pPUOAY IYHKTE U CTOKOM B
NyHKTax-aHajiorax. MaTpuisl MapHBIX  KOY(DPUIIMEHTOB  KOPpENSIUUu U
KOPpEJSIIMOHHBIE (DYHKUHUU OMPENENAIOT B OJHOPOJHOM THAPOJIOTMYECKOM U

busuKo-reorpadguueckoM paroHe.
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IIpn BOCCTAaHOBJIEHUM 3HAYECHHW CTOKA 3a OTHEIbHBIE TOABI U pPacyeTe
napaMeTpoB M KBaHTWIEH  pachnpefesieHuss HeoOXOOuMO  NPOU3BOJIUTH
CTaTUCTUYECKYIO0 OLEHKY 3HaYMMOCTH U YCTOWYMBOCTH IOJIYYAEMBIX PEIICHUN C
OIIPEJEIICHUEM CIIyYalHbIX U CHCTEMATHYECKUX IOTPEUIHOCTEN B COOTBETCTBUU C
[12].

[Ipyu mnpuBeneHHH JOMYCKA€TCS MCHOJb30BaHUE TUAPOMETPUUECKOM
uHpOpMallMK, a TaKKEe METEOpPOJIOTMYECKOW M Jpyrod HMHQPOpMaLUH, MEPUOL
HaOJFOICHUI 32 KOTOPOW MPEBBIIIACT MEPHO HAOIIOACHUN 32 paccMaTpUBaeMOit
THIPOJIOTMYECKON XapaKTEPUCTUKOM.

[Ipn npuBnEeYEeHUM METEOPOJOTUYECKOM MU APYrod HHPOPMALHUU MOTYT
ObITh ~ HMCIHOJIb30BaHbl ~ PETMOHAJbHBIE  3aBUCUMOCTH  paccMaTpUBaeMOM
T'UJIPOJIOTUYECKON XapaKTEPUCTUKH OT (PaKTOPOB, €€ ONPEACIIAIOINX.

[IpuBeneHue rupoJOrHYECKUX PAIOB U UX MapaMeTpPOB paclpeaesIeHUs K
MHOTOJIETHEMY IIEpUOAY, KaK MPaBWIO, OCYIIECTBISAIOT aHAJUTUYECKUMU
METO/aMH, OCHOBAaHHBIMU Ha PETPECCMOHHOM aHAJIU3€ C IPUBJICYECHUEM OJHOTO
WJIM HECKOJIBKMX ITYHKTOB — @aHAJIOTOB HA Pa3JIMYHbIX BPEMEHHBIX 3TaIlax.

[Tpu 3TOM OJIAKHBI COOTIOAATHCS CIAEAYIOLINE YCIOBU:

n'> (6-10); R =Ry, Rlogr =4y, klok= By, 17)
rae N' — YUCJIO COBMECTHBIX JIET HAOMIOJCHUI B IPUBOJUMOM ITYHKTE U IMyHKTaX-
anHanorax (N' > 6 mpu oxHoMm aHasore, N' > 10 npu nByX u Oosee aHanorax) WiH
YUCJIO  MYyHKTOB-aHAJOrOB  MpPU  BOCCTAHOBJIEHHMM C  MPHUBJICUYECHUEM
KpPaTKOBPEMEHHBIX HaOmoaeHui (N' > 6);
R — ko3dduiuenT mnapHOW WJIM MHOXKECTBEHHOW KOPPEISIUU  MEXKIY
3HAYEHUSAMM CTOKA MCCIIEyEMOU PEKU U 3HAYEHUSAMHM CTOKA B ITYHKTAaX-aHAJIOIax;
k — ko3¢ dunmenT ypaBHeHUs perpeccuu;
Gk — CPEAHssI KBaJpaTHUecKas MOrPeIHOCTh KO3PPUIIMEHTa PETPECCUH;
Ry — KpuTHYeckoe 3HaYeHHE KOO((OUIMEHTa MapHOW WM MHOKECTBEHHOM

Koppesiiun (00buHO 3amaercs > 0,7);
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Aypy By — KpuTndeckue 3HaueHus oTHoumeHMHt R/or u K/oy cooTBeTcTBEHHO

(00bIyHO 3amarotcs >2,0).

Eciu xotrs Obl oguH U3 KOA(G(UIMEHTOB YpaBHEHHUS pETPECcCUd He
yIIOBJIETBOPSIET YCinoBuio (17), To 3TO ypaBHEHHE HE UCTIONB3YIOT IJIsi TPUBEICHUS
K MHOTOJIETHEMY MIEPUOJY.

Jlns  TmpeaBapUTENbHOTO  MPHUBEACHUSA JOIMYCKACTCSl  HCIOJIb30BAHUE
rpaduueckux u rpagoaHaIMTHUYECKUX METO/IOB.

Ecnu nepuon HaOnroaeHuil MeHee 6 JIET UCIOJIb3YIOT METOJ OTHOUIEHUH,

perpecCuOHHBIE METOIbI U TpaUUECKUN METOS.

5.5.1.3 OnpederneHue pacyemHbiX 2aUOpOJI02UYECKUX XapaKmepucmuK
npu omcymcmeuu OaHHbIX 2udpomMemeoposio2u4eCcKUx
HabrodeHul

[Ipu oTCyTCTBUMU JaHHBIX THIPOMETPUUYECKHX HAOIOJACHUN B pacyeTHOM
CTBOpE TMPUMEHSIOT PErHOHANbHBIE METOJbl pacyeTa THUIAPOJIOTHYECKUX
XapaKTEPUCTHK, OCHOBAaHHBIE HA  pe3yiabTaTax  o0O0OMmIEHWS  JaHHBIX
THAPOMETEOPOJIOTMYECKUX ~ HAOJMIOJIEHUH B pailloHe MPOEKTUPOBAHHUS B
cooTBeTCTBHUH ¢ [11].

[Ipu OTCYyTCTBUU TUAPOMETPUYECKUX HAOJIOJEHUNH B PACUYETHOM CTBOpE
napameTpbl pacrpeiesieHuss W pacyeTHbIE 3HAYEHUS OMPENENSIIOT C IMOMOIIBIO
CJIEIYIOUIUX OCHOBHBIX METO/IOB:

— BOJHOTO OayaHca;

— THUAPOJOTUYECKOU aHAJIOTUU;

— OCpEJIHEHHUS B OJHOPOJAHOM paioHE;

— TMOCTPOEHUS KapT U30JIMHUI;

— TIOCTPOEHUS PETHOHAIBHBIX 3aBHCHMOCTECH CTOKOBBIX XapaKTEPHCTHK OT

OCHOBHBIX (pU3HKO-Teorpaduueckux (HakTopoB BOAOCOOPOB;

— TIOCTPOEHHUS  3aBUCHUMOCTEH  MEXIy  TNOTOAWYHBIMA  CTOKOBBIMHU

XapaKTEPUCTUKAMU U CTOKOGOPMUPYIOUTUMU (DAKTOPAMHU.
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— TMOCTPOEHUSI 3aBUCHMOCTEM, OCHOBAHHBIX HA HCIOJb30BAHUHA MATEPHUAIIOB
MOJIEBBIX THUAPOMETEOPOJOTUUECKUX M3bICKAHUM U KPATKOBPEMEHHBIX
THAPOJIOTUYECKUX  HAONIONEHUHM,  OTPAKAIOIIUX  MPOCTPAHCTBEHHBIC
3aKOHOMEPHOCTH pacipeAeieHusl TUAPOJIOTHUECKUX XAPAKTEPUCTHUK.

[Ipr cratucTUYECKOM OJHOPOAHOCTH TMapaMETpPOB pPACHPEACICHUS B
TUAPOJIOTUYECKOM PAMOHE pPAaCyETHOE 3HAYCHHME I1APAMETPOB B HCCIECIYEMOM
CTBOpPE CJEAYyeT OMNpENeNsITh Kak cpeaHeapuPMEeTHUYecKoe 3HAUeHHE ISl pPeK-
aHaJIOrOB, UMEIOUINX HanOoJee MPOAOKUTEIbHBIC PsiAbl HAOMIONEHUHN, WIN TI0
MPUBEICHHBIM K MHOTOJIETHEMY MEPHUOJTY JaHHBIM.

IIpy cTaTMCTHYECKOW HEOAHOPOJHOCTH NapaMeTPOB PACIPEICICHHUS
3HAYEHUS TUAPOJIOTUYECKUX XAPAKTEPUCTUK CIIEAYET OMPENEsATh MO PallOHHBIM
KapTaM, KOTOPBIE CTPOST Ha OCHOBE MCIOJIb30BAHMS BCEW UMEIOIENC K MOMEHTY

NPOCKTHUPOBAHUS THIPOJIOTHYECKON HH(pOopMaluu coriacHo [11]

5.5.2 Pacyem 20008020 cmoKa

5.5.2.1 Pacuem 20008020 CMoKa npu Hanu4yuu OaHHbIX
audposioaudeckux HabrooeHul

[Ipu onpeneneHNN pacuyeTHBIX THAPOJIOTUYECKUX XaPAKTEPUCTUK TOJJOBOTO
CTOKa BOJbI PEK U €ro BHYTPUTOJOBOTO pacIpeaeseHUus] HE0OXOAUMO BbIMOIHATh
TpeOoBaHus, U3JI0KeHHbIE B [13].
OmnpeneneHre pacyeTHOrO KaJleHJAPHOTO BHYTPUTOIOBOTO paCIpeiesieHus
CTOKa B CTBOpPE NPOEKTUPOBAHUS MPH IJIUTEILHOCTH pPSAAOB HAOMIOACHUN N,
paBHOM 15 rogam u 6osee, MPOU3BOIUTCS CIEAYIOIIUMH TPEMS METOAAMMU:
1) KOMIIOHOBKHY;
2) peanbHOTO TO/a;
3) cpenmHero pacrpeaelieHus CTOKa 3a ToJAbl XapaKTepHOM TIpajaluu

BOJHOCTH.

5.5.2.2 [lpu Hedocmamo4yHocmu daHHbIX 2udporioaudeckux HabrooeHul

IIpr HEZOCTATOYHOCTH MAHHBIX THUIPOMETPHUYECCKUX HAONIOACHUN PSIbI

HAOJNIOZICHHBIX  3HAYEHUH  CTOKa, [MapaMeTpbl  KPUBBIX  paclpeneseHus
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BEPOSITHOCTEW THAPOJIOTHUECKUX XapaKTEPUCTUK, HEOOXOJUMO TMPUBOAUTH K
MHOTOJIETHEMY TIEPHOJY C TMPHUBICYECHUEM JIaHHBIX HAOJIONCHUM MTYHKTOB-
aHaJIOTOB COIIacHO pazzeny 5.4.3. JaHHOTO CTaHIapTa.

HcxonHble M NpUBENICHHBIE K MHOTOJIETHEMY MEPUOIY PANbI JTOKHBI
MPOBEPATHCS HAa OJHOPOJAHOCTh. BHYTPHUTOJIOBBIE KaJICHIAPHBIE pacrpeiciceHust
MECAYHOrO (MM JAEKaJHOI0) CTOKA B pacyE€THOM CTBOPE MCCIEIYEMOM PEKU WU

PCKH-aHaJIOra OIIPCACIIAIOT MCTOAAMU, U3JIOKCHHBIMU B Pa3JCJIC 55.1.

5.5.2.3 [llpu omcymcmeuu OaHHbIX 2udposio2udeckux HabrodeHul

[Ipn OTCYTCTBUM THAPOMETPUYECKUX HAOIIOJEHUNA B paCUYETHOM CTBOPE
pacdeTbl MapamMeTpoB pacHpeleleHHsl IOJOBOrO0 CTOKa (CpelHee MHOIOJIETHEE
3HaueHue, K03()PUIMEHT Bapualuu, OTHOIIEHHE KO3((UIIMEHTAa acUMMETpUU K
ko3 uienTy BapuanMu U KOAIP(UIHUEHT ABTOKOPPEISILIUUM MEXKIY CTOKOM
CMEXXHBIX JIET) U 3HAUEHUU THJIPOJIOTHUYECKUX XapaKTEPUCTUK 0a3UPYIOTCSL:

— Ha METO0JIaX, OCHOBAaHHBIX TOJBKO HAa TMAPOJIOTMYECKON MH(OpMALUK B
NYyHKTax, Tae mpoBojarca HaOmoneHuda. K 3>TuM  MeTomam  OTHOCHUTCS
KApPTUPOBAaHUE WM  OCPEJHEHHWE B  OJHOPOJHOM pailOHE mapameTpoB
pacnpeneneHus roJJ0BOr0 CTOKa Ha OCHOBE BCEMl MMEIOLIEHCS B HCCIETyEMOM
palioHe TUAPOMETPHUYCCKON HH(OPMAIIUH 33 TOJ0BBIM CTOKOM pek [4];

— Ha METOJAaX, OCHOBAaHHBIX Ha PErHOHAIBHBIX 3aBHCUMOCTSIX,
UCIIOJIB3YIOMIMX ~ JIOMOJIHUTENbHYI0 ~ HMHPOpMalui O  MOp(POMETpUYECKHUX
xapaktepucTtukax OacceifHa. K HMM oTHOcATCS smnupuyeckue (OpMyIibl CTOKA,
CBSA3BIBAIOLIME CpPEAHEE MHOIOJIETHEE 3HA4YeHHE (HOpMY) CTOKa, KOA(DPHUIIMEHT
Bapuallid WIK OTHOIIEHWE KOI(P(UIIMEHTa aCUMMETPUU K KOIPDUIIUCHTY
BapHally ¢ pa3InyHbIMU (PaKTOPAMU;

— Ha METOJlaX, OCHOBAaHHbIX Ha MOJEIAX (OPMHUPOBAHUSA CTOKA,
UCHONB3YIOIMIMX  BCIO  BO3MOXHYIO  HMH(popmanuio  (TUIPOIOTHUYECKYIO,
METEOPOJIOTHYECKYI0, arpousnueckyro, BOJHO-(pu3NuUecKyr0 HHGOPMAIUIO, O
XapaKTepUCTUKAX THApOrpaduyeckoil cetu, peiabeda, MoyB U Mp.). ITH METOMAbI

OCHOBAHBI Ha HCIIPCPBIBHOM PACUCTC ACTAJIbHBIX BOI[HO6aJ'IaHCOBBIX COOTHOIICHUM
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32 CyTOYHBIE HWHTEpBaJbl BPEMEHHM IO OAHOPOAHBIM YywacTkam [1,5,6] u Ha
pa3OMeHuHu TOJOBOrO CTOKa Ha (Ha30BOOJHOPOAHBIE CE30HBI U TOCTPOCHUU
CE30HHBIX PETPECCHOHHBIX 3aBHCUMOCTEH CIIOEB CTOKA CO CTOKO(POPMUPYIOIIUMHU
daxropamu [7].

B 3HayeHus cpemHEro MHOTOJIETHETO CTOKAa (HOPMBI), ONPEECICHHBIE 10
pallOHHOW KapTe, CJIEyeT BBOJAUTH MONPABKH HA BIMSHUE MECTHBIX a30HAJIBHBIX
(bakToOpoB, KOTOPBIE YYHUTHIBAIOT HEMOJIHOE APEHUPOBAHUE PEKaMU IO3E€MHBIX
BOJI, HAJM4YME KapCTa, BBHIXOJOB MOA3EMHBIX BOJ, OCOOEHHOCTH T'€OJOTHYECKOTO
cTpoeHus OacceliHa, XxapakTep MouB (TPYHTOB), IPOMEP3aHUE U MEPEChIXaHUE PEK,
paznuyhe CpeJHUX BBICOT BOJOCOOPOB M Jpyrue ocodeHHoctd. I[lompaBku
ONPEIENSIOT MYyTEM NOCTPOEHUSI 3aBUCUMOCTEN CPETHET0 MHOTOJIETHETO CTOKA OT
a30HAJIbHBIX (PaKTOPOB.

[Ipu ompeneneHUU pacUETHBIX BEJIMYMH TOJOBOIO CTOKA PEKOMEHYETCS
BHOCHUTH IONPABKH, YUYHUTHIBAIOIIUE HW3MEHEHHUE YCIOBUM (OPMUPOBAHUS CTOKA,
BbI3BAHHBIE XO35HCTBEHHON JESITEIbHOCTBIO.

OcHOBHbIMM  (paKTOpamMu, BIUSIOIIMMUA Ha H3MEHEHUE MapamMeTpoB
pacrpenesieHns TOI0BOTO CTOKA, SIBJISIOTCS:

— peryJaupoBaHKHe PEYHOrO CTOKA;

— WU3BATHS CTOKa M3 pyclla pPEeKM Ha BOAOCHAOKEHHE, OpOILIEHUE,
00BOJTHEHHUE, COPOCHI B COCEHUE pEeUHbIe 0aCCEHHBI;

— WCHAapeHHe C MOBEPXHOCTU BOJOXPAHUIIMI, BXOJAUIUX B PEUYHYIO
CUCTEMY;

— arpoTeXHUYECKHEe, MEIHOpaTUBHbIC, JIECOTEXHUYECKHUE MEPOIPHUSTHS,
MEHSIOIINE CYMMapHbI€ MOTEPU CTOKA HA UCTIAPEHUE U UH(UIIBTPALIHIO;

[TonpaBku,  y4YUTHIBAIOIIME  BIUSHUE  (PAKTOPOB  XO3SHUCTBEHHOMN
JeSITETBHOCTH, PACCYUTHIBAIOTCS COTIacHO pekoMenaanuii [10].

[Ipy OTCYTCTBMM MAaHHBIX THIPOMETPUUECKUX HAOIIOACHU B CTBOpE
IIPOEKTUPOBAHUS PACYETHOE BHYTPUTOJOBOE PACIPENEIECHNE CTOKA ONMPEAEISETCS
0 JaHHBIM pEK-aHaJOTOB, IO pAaHOHHBIM CXeMaM H 10 PErHOHATbHBIM

3aBUCHUMOCTSIM.
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[IpumeneHnne MeToja aHAJIOTMM JUId  pacuyera  BHYTPUIOZOBOIO
pacmpeneneHuss CTOKa PEKOMEHIYeTCs Ul PaBHUHHBIX TEPPUTOPUN U
IUIOCKOTOPH TPH  CPAaBHUTENBHO OJHOOOpPA3HBIX  (PU3UKO-TeorpaduIecKux
ycinoBusix. Jlomyckaerca npu HaJuiekalieM OOOCHOBAHHWU IPUMEHEHHE 3TOrO
METO/1a U JUIsl TOPHBIX PalilOHOB.

Pacuer BHYTpPHroAOBOrO pacHpeiesieHHs CTOKa M[POU3BOJUTCA IO
PErHOHAIBHBIM 3aBUCUMOCTSIM IIapaMETPOB CE30HHOI'O CTOKAa OT ONPEAEIISIOIIUX
(akTOpOB MOJCTHUJIAIOIIEH MOBEPXHOCTH: IJIOLIA/b BOJOCOOpa PEKH, 03€PHOCTD,
3a00JI0YEHHOCTb, JIECUCTOCTh, XapaKTep MOYBO-TPYHTOB, @ B TOPHBIX YCIOBUSAX —
TAaKK€ OT CpeIHEW BBICOTHI BOAOCOOpPa M METEOPOJOTHYECKHX (PAKTOPOB
CE30HHOI'O CTOKa.

OCHOBHBIM  METOJOM  OOOOIIEHUS JAaHHBIX IO BHYTPUIOJJOBOMY
pacnpeeNieHUI0 CTOKa Kak JJisi paBHUHHBIX, TaK U JIJISl TOPHBIX PAlOHOB SIBISIETCS
COCTABJICHHE PAMOHHBIX CXEM MEXCE30HHOTO U BHYTPHUCE30HHOIO PACIIPEIECICHUN
CTOKAa,  HEOOXOOUMBIX  JJI  ONPENENICHUS  PACUETHOrO0  KaJEHJApHOTO
pacnpeeseHuss MECSTYHOIO CTOKA B XapaKTEPHOM 10 BOJHOCTH IOy HCCIIENyEMON
HEU3YYEHHOU PEKH.

[locTpoeHne cpegHed MHOTOJIETHEM  KPUBOWM  MPOAOJDKUTEIBHOCTH
CYTOYHBIX pPAacxoJOB BOAbl MPOM3BOJAT MeToAoM aHanoruu. CpeaHror
MHOTOJIETHIOIO KPUBYIO IPOJOJKUTEIBHOCTH, TOCTPOEHHYIO ISl pEKU-aHajIora B
OTHOCHUTEJIbHBIX 3HAYEHMSIX (B JOJSX €€ CPEAHEMHOTOJIETHErO MOJJOBOIO pacxoia
BOJIbI), IEPEHOCIT HAa HEM3YyYEHHYIO PEKy C YYETOM HOPMBI CTOKA HEU3YUEHHOM

PEKH, TOJYYCHHOH B cOOTBeTCTBHH C [11].

5.5.3 Pacyem makcumasibHO20 cmokKa
5.5.3.1 [lpu Hanu4uu 0aHHbIX 2udpoioaudeckux HabmodeHul

Pacuernbie XapaKTCPUCTUKHN MAKCUMAJIBHOI'O CTOKAa BOJAbl PCK BCCCHHCEIO
MMOJIOBOABA MW HOXKACBBIX IMIABOJAKOB CJIICAYCT OIPCACIATL COIJIACHO O6HII/IM

YKa3aHUSIM, U3JI0KEHHBIM B 5.4.1 pa3fiene HacTOAIIEro CTaHAapTa.
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JJist pex ¢ MPOJIOKUTENLHOCTBIO CTOSIHUSL MAaKCUMAJIBHBIX PAcX0/I0B BOJIbI
BECEHHETO MOJIOBOJIbS U JIOKJIEBBIX MAaBOJIKOB, PaBHOM CyTKaM U 0OoJjee, pacyer
MPOU3BOJAT MO CPEAHECYTOYHBIM 3HAYEHHUSM, MEHEE CYTOK — IO CPOUYHBIM
pacxojiaM BOJIbI.

[Ipy nTpoXOXKAECHUM MAKCUMAJILHOIO pacxojia BOJbI MEXIy CpOKaMu
HAOJFOICHUI €r0 3HAUYCHUE OMPEACIIIIOT Ha OCHOBE YCTAHOBJICHUS COOTHOIIEHUS
MEXIy MIHOBEHHBIMU M CPEIHECYTOUYHBIMU €ro 3HAYCHUSIMH IO JaHHBIM
WU3MEPEHUN JPYTHUX JIET C HAUOOJBIIMMH PAcXOJaMU BOJIbI WM IO JAHHBIM PEK-
aHaJIOrOB.

[Ipy HEBO3MOXKHOCTH pa3/CICHUs] MaKCUMAJIbHBIX TOJIOBBIX PacXoJi0B
BOJIbI HA MaKCUMYMBbI JIOKJIEBBIX M TaJbIX BOJI JIOMYCKAETCS MOCTPOCHUE KPUBBIX
pacrpeqieNieHusT  €XKErOJHbIX  BEPOSITHOCTEH  MPEBBIIMICHUS  MaKCUMAaJbHBIX
Pacxo/10B BOJIbl HE3aBUCUMO OT UX MTPOUCXOKICHUS.

PacueTHple MakCHMAalIbHBIE PAcXOlbl BOJABI 3aPETYJIHPOBAHHBIX PEK
ONPENENAIOT HUCXOAS M3 PACUETHONO MAKCHMAJIBHOTO pPacxoJa BOJbI PEK B
€CTECTBEHHOM COCTOSIHUU C YYE€TOM U3MEHEHHUsS €T0 B Pe3ysibTaTe X035HUCTBEHHOM
NesATEeIbHOCTH B OacceiiHe peku W TpaHcPopMallud MPOECKTHUPYEMBIMHU WITU
JEUCTBYIOITUMHU BOJIOXPaHUIUIIIAMHU.

Ha pekax ¢ KkackaJHbIM pacloOJOKEHUEM THIPOY3JIOB PpPaCUETHbHIC
MaKCHUMAJIbHBIE PAcXOJlbl BOJBI CJIEAYET ONPEAeNATh C YYETOM BIIHSHUS
BBIIIEJICKAIIUX THUIPOY3JIOB HAa MPUTOK K HIKEPACTOJIOKEHHBIM U OOKOBOM
MPUTOYHOCTH MEXKAY TUAPOY3JIaMHU.

K 3HaueHMsIM pacueTHBIX MAKCUMAaJIbHBIX pacxoAoB Boabl Qp%
BeposiTHOCThIO TipeBbieHus 0,01 % crnegyer npubaBiIsATh TapaHTUHHYIO TONPABKY
(m.5.31 CIT 33-101-2003). ITompaBka AQq 19 JOMHKHA MPUHUMATHCS PaBHON HE
6onee yem 20 % 3HaUEHUS MaKCUMaIbHOTO pacxoja Boiabl Qgoi. [IpuHUMaeMbIit
pacyeTHBIN PacXo]] C YYETOM TapaHTUHHOW MOMPABKU HE JTOJDKEH OBITh MEHBIIIE,
yeM HauOOJIbIINI HAOIIOIEHHBINA PacXo/I.

I'mapoTrexHuUuecKue COOpyXKEHHUsI, pa3pylIeHUE KOTOPhIX MOXKET MPUBECTU

K KaTacTpO(PUYECKUM TMOCIEACTBUSIM CO 3HAYUTEIBHBIM YIIEPOOM, HEOOXOIUMO
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INPOBCPATE Ha IPOIMYCK MAKCHMAJIbHOI'0 pacxoga BOAbl BCEPOATHOCTBIO

npesbiieHus P = 0.01% c yueTom rapaHTUiiHON TONIPaBKH.

5.5.3.2 [lpu Hedocmamo4yHocmu daHHbIX audporioaudeckux HabrrodeHul

OnpeneneHre 3HAYEHWA CTOKAa 3a KaXAbId TOJl, HOPM W KBaHTWJIEH
pacupenesieHdss PEYHOro CTOKa OCYIIECTBIIIOT [0 METOAY OTHOIICHHM,
OCHOBAaHHOMY Ha MPHUOIU3UTEIHHOM DPABEHCTBE MOAYIBbHBIX KO3((UIINEHTOB B
IYHKTE C KpaTKOBPEMEHHBIMH HAOIIIOICHUSIMH U B ITyHKTax-aHajorax [12].

MeTo1 OTHOIIEHUH MCTIONB3YIOT NIPH BBINOJIHEHHMN ycnoBus R > Ry, roe R
OIPENEIAIOT M0 NPOCTPAHCTBEHHON KOPPEIAUOHHON (yHKIMH. [IyHKTRI-aHaIOTH
C PeryJsipHbIMU THAPOMETPUUYECKUMHU HAOJIOJICHUSIMU MIPU pacyeTax Mo METONY,
OCHOBAHHOMY Ha PaBEHCTBE MOJYJIbHBIX KO3(P(UIHUEHTOB, OOBIYHO BBIOMPAIOT IO
HAaUMEHBIIEMY  pPACCTOSHUIO  MEXIy  LEHTpaMu  TSOHKECTH  BOJOCOOpOB
IIPOEKTUPYEMOTO ITYHKTA ¥ ITyHKTOB-aHAJIOTOB.

[Ipr HanuYMM HECKOJBKUX ITYHKTOB-aHAJIOITOB PACYETHl OCYIIECTBIISIIOT
IOCJIEZIOBATEIBHO IO BCEM aHAJIOTaM U pe3yJIbTaThl OCPEIHAIOT (He Oojiee Tpex
aHAJIOrOB) C YYETOM CIYYalHBIX CPEAHUX KBAAPATUYECKUX MOTPEIIHOCTEN.

JIyist ipeBapuTENbHON OLIEHKH KOA(D(PUITMEHTOB BapUallii W KBAaHTHUJICH

pacnpeneNieHus: PeYHOT0 CTOKa MOKET ObITh MCIOJIb30BaH rpauyeckuil crocod

[12]

5.5.3.3 [lpu Hanu4uu cudpomempudeckux HabnodeHul 6 nem u 6ornee

JIs1 pacyeTa napaMeTpoB paclpeiesICHUs] U 3HAYEHUN CTOKA 3a OT/AEJIbHbIC
roJibl MCIHOJIB3YIOT AaHAJIUTHYECKUE METOJIbl, OCHOBaHHBIE Ha PETrPECCHOHHOM
aHajgu3e C TMPHUBICUEHUEM OJHOTO WM HECKOJBKUX IMYHKTOB-aHAJIOTOB Ha
pa3IMUHBIX  BpEMEHHbIX dTamax. llocnegoBaTenbHOCTh  MPUBEACHUS K
MHOTOJIETHEMY MEPUOTY COCTOUT B CIEAYIOLIEM:

— BCE ypaBHEHWSI, yIOBIECTBOpPsIONIHE ycaoBusMm (17), pacnoaraioT B

nopsijike yobiBaHUST KOA((PUITMEHTOB KOPPEIISIINHY;
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— BOCCTaHABIIMBAIOT MOTOAMYHbIE 3HAYEHMS] CTOKA MPUBOJUMOrO IMyHKTa 3a
NEpPHOJI COBMECTHBIX HAOJIIOJICHUM B IMyHKTAaX-aHAJorax Mo YPaBHEHUIO C
HauOOIBIINM 3HaYCHHEM KO3 (pUlleHTa KOppesLuu;

— UCIOJIB3YIOT YpaBHEHUS perpeccuu, Kod3PGUIUEHTH KOPPEIIUd KOTOPBIX
MEHbIIIE TIPEIbIAYIIEr0, HO OO0JIbIIIE BCEX OCTANbHBIX;

— TIO3TAITHOE BOCCTAHOBJICHHE MOTOJUYHBIX 3HAYEHUHN CTOKA MPOJOJDKAIOT 0
TE€X TIOp, TOKa He OyIyT HCIOJB30BAaHBI BCE YPAaBHECHHS PETPECCHH,
yIOBJIETBOpsIoNe ycinoBusm (17).

YpaBHEHHE MHOKECTBEHHOW JIMHEMHOM  PErpeccud, I0 KOTOPOMY
BOCCTaHABJIMBACTCS CTOK, UMEET BHU/I;
Q =ko + kiQ1 + koQ, +...+ kiQj +...+kiQy, (18)
rae Q — 3HaueHMs CTOKa B NPUBOAMMOM IIyHKTe; Qj...Q; — 3HayeHus CTOKa B
IMyHKTax-aHajorax; Ko — cBoOoaHbIH wieH; K;...K| — ko3 duimenTs ypaBHeHUS
perpeccun ipu j =1, 2, ...., |, rme | — 4mciao myHKTOB-aHAIOTOB.
Koadduimentsl 1 cBOOOAHBIN UlieH ypaBHEHHUS (2) ONPENessioT METOA0M
HauMeHbIuX kBajpaToB (MHK).
B crmydae omHOro myHKTa-aHaiora TPUBEACHHE CPEIHETO 3HAYCHUS K
0oJiee IIUTEILHOMY TIEPHOTY OCYIIECTRIISIOT IO (popMyie
Qu =Qy +1(01/00,2)Qu.a ~Qna) (19)
rne Q,, Q,. — cpeaHeapupMeTUUecKre 3HAYEHHUs] THUIPOJIOTHUYECKON

XapaKTepUCTUKA COOTBETCTBEHHO [IJIi HCCIENYEMOW pEKM U PpEeKU-aHaJora,

BBIYUCIIEHHBIE 32 MEPHOJ COBMECTHBIX HAOMIOACHUN; Q, Qy, — HOpPMa CTOKa 3a

N-JieTHHIT TIeproJI COOTBETCTBEHHO ISl MCCIEAYyeMOUW PEKHM M PEKH-aHalIoTa; Cp,
Ona — CPEAHUE KBAIPATUYECKUE OTKJIOHEHUS TMAPOJOTHYECKON XapaKTEPUCTUKU
3a COBMECTHBIU IMEPHUOJ N JIET COOTBETCTBEHHO ISl MCCIIEAYEMOM PEKU U PEKU-
aHasora.

['paduaeckuit MeTo1 MpUBEACHHS] K MHOTOJIETHEMY TEPUOY JOIMYCKACTCS
MPUMEHATh HA HAYaJbHBIX CTAAUSIX TPOCKTUPOBAHUWS B OCHOBHOM JIJIs

OTpENICJICHUs] CPEeTHEr0 MHOTOJICTHErO0 3HaueHHs (HOpMbI) cToka. I'paduueckue
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3aBUCUMOCTH MOTYT OBITb IIOCTPOEHBI IPU HAJUYWU HE MEHEee ILECTH
COOTBETCTBEHHBIX 3HAYECHHWI PEYHOTO CTOKA B PAcC4eTHOM CTBOpPE U CTBOpE-
aHayiore. 3aBUCHMOCTH CUMTAIOT YJOBIECTBOPUTEIHHBIMHU, €CIH KOA(( UIIUEHT
KOPPEISILIMA MEXKYy CTOKOM B IPUBOJMMOM ITYHKTE M IIYHKTE-aHAJIOIe HE MEHEe
0,7. Ilpn OpsIMOJIMHEMHOM 3aBUCHMOCTH HOPMY CTOKa B IPUBOAUMOM ITYHKTE
OIIPENEIIAIOT HEMOCPEACTBEHHO 110 HOPME CTOKA PEKU-aHAJIOra.

KpuBonuHeiHble CBA3M 3HAYEHHUI CTOKA IPUHUMAIOT JIMIIB B TEX CIy4asx,
KOI/Ia OHU OOBSICHSIOTCA HE CIIyYallHBIM PACIIOJIOKEHUEM TOUYEK, a XapaKTEpOM
KoJ1Ie0aHUs CTOKA B IPUBOJIUMOM ITYHKTE U IIyHKTE-aHAJIOTE.

[Ipn npuBeneHnn napaMeTpoB PACIPENEIICHAs] K MHOTOJIETHEMY IIEPUOAY
Ha  HAYaJIbHBIX  CTAaIUAX  NOPOEKTHUPOBAHUA  JIOMYCKAETCS  NPHUMEHSTh

rpadoananuTudeckuii Mmetox [12].

5.5.3.4 [lpu omcymcmeuu OaHHbIX 2udposio2u4deckux HabrodeHul

MeToapl ompeseneHusl pacyeTHBIX XapaKTePUCTHK MaKCHMAalbHOTO CTOKa
BECEHHETO TOJIOBOIbS M TOKIEBBIX MABOJIKOB MOIPA3CIAIOT Ha CIETYOINE:

a) MpY HAJTMYUK OJHOU MJTU HECKOJIBKUX PEK-aHaJIOTOB;

0) pu OTCYTCTBUU PEK-aHAIOTOB.

Bri6op pek-aHamoroB cliieyeT MPOBOIUTH C COONIOJCHUEM TPeOOBaHMIA,
yKa3aHHBIX B 1. 5.4.3., a Takxe Tpu COOJIIOICHUH YCIIOBHIA:

L/ A% ~ L | ADSE; (22)
IAO 5 3, ADSO, (23)
rae L u L, — nnuHa uccnemnyemMoil peku U peKr-aHajiora COOTBETCTBEHHO, KM;
J u J, — YKIOH BOJHON MOBEPXHOCTH HCCIEAYEMON PEKM M PEKU-aHAJIOoTa,
npomuiie; 4 u A, — Tomaan BogocOOpOB MCCIETyeMON PEKH W PEKU-aHAJIoTa
COOTBETCTBEHHO, KM".

[Tpu OTCYTCTBUM THAPOMETPUYECKUX HAOTIOACHUI HEOOXOIMMO MPOBOIUTH
MH)XCHEPHO-THUIPOMETEOPOJIOTMYECKHE M3bICKaHUS B HCCIEAYEMOM CTBOpPE WU
palioHe TIPOEKTUPOBAHUSA C TOCJHCAYIOMIMM YYe€TOM JTUX JaHHBIX [pH
OTIpEIeNICHUH PACUETHBIX MAaKCUMAaJIbHBIX PACXOJI0B BOIBI.
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[TapameTpsl pacnpeleneHuss W pacueTHble 3HAYEHUS XapPaAKTEPUCTUK
MaKCUMaJIbHOTO CTOKa ONPENENSIOTCS C TOMOIIBIO CJIEAYIOMIUX OCHOBHBIX
METOJIOB:

— TUJPOJIOTUYECKON aHAJIOTHH;

— OCPEIHEHWMSI B OJTHOPOTHOM palioOHE;

—TIOCTPOCHMS KapT U30JIMHHI TapaMeTPOB paclpeieICHUsT MaKCUMaTbHOTO
CTOKa;

— TIOCTPOCHHSI  PETHOHAIBHBIX  3aBHCHMOCTEH  MaKCHUMaJIbHOTO  CTOKa,
MmapaMeTpOB paCHpeNeNieHuss W PACUETHBIX KBAaHTHWJIEH OT OCHOBHBIX
¢busuko-reorpaduyeckux (HaxkTopos.

—  TIOCTPOCHHS 3aBUCUMOCTEH MEXTY TOJTUYHBIMHU CTOKOBBIMH
XapaKTEPUCTHKAMU U (POPMUPYIOIIMMHU CTOK (PAKTOpaMu;

— TIOCTPOCHHSI 3aBHUCHMOCTEW, OCHOBAHHBIX Ha HCIIOJIH30BAHUU MAaTEPHAJIOB
MOJIEBBIX THAPOMETCOPOJIOTHUECKUX M3bICKAHUW M KPATKOBPEMEHHBIX
THAPOJIOTHYECKUX ~ HAONIOACHWM, OTpa)alolmuX  IMPOCTPAaHCTBEHHBIC
3aKOHOMEPHOCTH PaCIIPEACIICHUS TUIPOIOTUUECKUX XaPAKTEPUCTHUK.

[Ipy wucnonp30BaHUM HECKOJBKUX HE3aBUCUMBIX (HO He Oojee Tpex)
pPErMOHAIBHBIX METOJOB M CXEM pacueTa MaKCMMaJIbHOTO CTOKA OKOHYATEIHHOE
pacyeTHOE 3HAYCHHE pPACCMATPUBAEMOW  XapaKTePUCTHUKUA TMPUHUMAIOT B
cooTBeTcTBUHM C 5.4.1.

[Ipu Hamu4MKM peK-aHAJIOTOB OMPE/IETICHUE MAKCUMAJIbHBIX PACXOJI0OB BOIbI
BECCHHETO TIOJIOBOJABS  BBITIOJIHAIOT 10 peayKnuoHHOW  dopmyne. I[lpu
o0ocHOBaHWHU B (OPMYITY IOIMYyCKAETCS BBEICHUE TOTOJHUTEIBHBIX MapaMeTpOB,
YUUTHIBAIOMIMX BJIMSHUE €CTECTBEHHBIX U HMCKYCCTBEHHBIX (DaKTOPOB Ha
dbopMHpOBaHNE MaKCUMAIBHOTO CTOKA BOJIBI PEK BECEHHETO TTOJIOBOIbS.

[Ipu HaMMUUU JAHHBIX METEOPOJIOTHYECKUX HAOIIOIECHUN, TO3BOJISIFOITIX
pPacCUMTHIBATh BOJOOTIAYYy M3 CHEXHOTO IOKPOBA, PACXOJbl BOJBI BECEHHETO
TIOJIOBOBSI MAJIBIX PEK JOMYCKACTCS ONMPEACIISITh 10 YIPOIICHHBIM TeHETHUYESCKIM
dbopmynam, CTpyKTypa KOTOPbIX © METOJbI OMNpEACNICHHUS IapaMeTpoOB

pernameHTupyrorcst TeppuTopuaibHbIMUA CTPOUTEIBHBIMU HOPMaMHU.
5U



CTO

Mertoabl pacueTa MaKCUMaJIbHBIX PACXOJ0B BOJIbI PEK BECEHHETO MOJI0BOIbS
OPUMEHSIOT JJI PEK ¢ TUIONIAJsIMU BOJJOCOOPOB OT AJIEMEHTapHO MalibiX (MeHee 1
kM%) 10 20000 kM® mmst eBporneiickor yactu Poccum m go 50000 KM® — TSI
a3MaTCKOM YacTH, 32 MCKIIOYECHUEM TPAH3UTHBIX YYACTKOB PEK, IJ€ MPOUCXOIUT
CUJIBHOE pPAacIUIaCThIBAHUE BOJIHBI  TOJOBOJbSI, BBI3BIBAIOIIEE CHUKCHUE
MaKCUMAaJIbHBIX PACcX0/I0B BOJIBI.

[Ipu mpOeKTHUPOBAHUU COOPYKEHUN HA peKax C IUIOLAASMHU BOJOCOOpPOB,
MIPEBBIMIAIOINIMME YKa3aHHBIC MPEEibl, MAKCUMAIBHBIC PACXObl TaJbIX BOJ MPHU
OTCYTCTBUU TUIAPOMETPUYECKUX JaHHBIX  OMNPENESI0T 1O  pe3yibTaTam
WHXXEHEPHO-TUAPOMETEOPOJIOTHYECKUX U3bICKAaHUHN B UCCIIETyEMOM CTBOPE.

PacyeTHblil MaKCUMalIbHBIH PAacXo[ BOABI BECEHHETO MOJIOBOABS Qv M3/C,
3aJIaHHON BEPOSITHOCTH MPEBBILIECHUS Py, PU HATMYUHN PEK-aHATIOTOB OMPEEISIIOT
10 PEIYKIIMOHHOU dhopmyIie:

Qpo = Kohpoolt88:8,A / (A + Ay)", (24)
rae Ko — mapametp, XapaKTepHU3YIOMHUN JpPY>KHOCTh BECEHHErO IOJOBOJbS;
PacCUUTHIBAIOT KaK CPEIHEE U3 3HAUYCHUH, OMPEICTICHHBIX 10 JIAHHBIM HECKOJIbKHUX
pek-aHanoroB oOpaTHbIM IyTeM u3 dopmynsl (9); h,, — pacueTHslil cioit
CYMMapHOTO BECEHHETO CToKa (0€3 Cpe3KHu IPYHTOBOIO MUTAHMUS), MM, €KErOTHON
BEPOSITHOCTU TPEBBIIEHUS Py,; ONMpPENeNsioT B 3aBUCUMOCTH OT Kod(duimeHTa
Bapuarnuu C, u otHomeHust Cy/C,, a Takke cpeTHEro MHOTOJIETHETO CJIOS CTOKa No;
U — KO3 UIIMEHT, YIUTHIBAIOIINN HEPAaBEHCTBO CTATHCTHYECKUX IMapamMeTpOB
KPUBBIX pacrpeielieHUs CJIOEB CTOKa M MAaKCUMAJIbHBIX PacXO0B BOJIbI;

d, 01, 02 — KOA(PUIMEHTHI, YUUTHIBAIOIME BIMSHUE BOJOXPAHWIMIL, MPYAOB U
MPOTOUYHBIX 03€p (0), 3aIeCEHHOCTH (01) U 3a00JIOYEHHOCTH PEUHBIX BOJOCOOPOB
(62) Ha MakcHMaJbHBIE PAaCcXOAbl BOABI; 4 — IUIOMAAb BOJOCOOpa HCCIEAyeMOM
peKH [0 pAacdeTHOro cTBopa, KM°, A; — JONOJNHHTENbHAS ILIOLIA/b,
YYUTHIBAIONIAS] CHUKEHUE WHTEHCUBHOCTU PEAYKIIMW MOJIYJS MaKCUMAaJIbHOTO
CTOKa C yMCHBILICHHEM ILIOMAAN BOXOCOOpa, KM2, N — IOKa3aTelb CTCICHH

PEIYKIUH.
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Boibop Ttuma pacuetHoil (opmynbl S ONpeaereHUsT MaKCUMaJbHOTO
CPOYHOTO  pacxoJa BOJBI JIOKICBOTO TMABOJKAa 3aJaHHOW  BEPOSTHOCTH
npeBbleHns Qpy, CIeayeT IPOU3BOJUTH YUUTBIBAS PasMep IUIOMaaH BogocOopa n
HaJIM4ME UM OTCYTCTBUEM PEK-aHAJIOTOB.

JUiti pek ¢ IUIOm@EAIMH BOZocOopoB Gombme 200 KM° pacdeTHas
penykimuoHHas (opMmyia NMpU HAIWYUU OAHOW WJIM HECKOJIBKUX PEK-aHAJIOTOB
UMeeT BUJI;

Qpo = Op,aPui(082/8,020) A, (25)
rae Op%a — MOZAYJIHh MaKCHMAaJIbHOTO CPOYHOIO PAaCXoJa BOJBI PEKH-aHAIora
PacyETHON BEPOSATHOCTH MPEBBIIEHUS Poy, M>/c kM’

A, — IIomaas BoIoc6opa peKH-aHaIora, KM2;

@y — KOIPOUIIMEHT, YUYUTHIBAIOMUNA PEAYKIIMIO MaKCUMAJIbLHOTO MOJYJIS CTOKA
JIOXKIEBOTO MaBojaKa (i) C YBEIMYCHHEM IUIOMIAAM BojocOopa (4, I(Mz) 15805
IPOJOJKUTEIBHOCTU PYCIOBOTO BPEMEHH 00eranus (T,, MUH);

O u O, O, U O, — TONpaBoYHbIE KOIPPUIMEHTHI, YUUTHIBAIOUIUE IS
UCCIIENYyEeMON pEKH W PEeKU-aHalora pPEryJjiupylollee BIUSHUE COOTBETCTBEHHO
o3ep (Ipy0B, BOJOXPAHUIIUILL), @ TAKKE 00JIOT U 3a00JI0UEHHBIX 3€METTb.

Jlit pek ¢ IUIOm@AAIMH  BOgocGopoB Gombmre 200 KM pacdeTHas

pEAYKIIMOHHAS (pOpMYJIa MPU OTCYTCTBUM PEK-aHAJIOTOB UMEET BU/I:

Qp2% = 0200(200 / A)n862637\“p%A1 (26)
ra€ Qo — MOIYJb MAKCHUMAaJbHOTO CPOYHOrO pacxoja BOAbI €XKETrOIHOU
BEPOSITHOCTU TpeBbimieHuss P = 1 %, NpuBEIeHHBI K YCIOBHOM IUIOIIAIN

BozocOopa, paBHOit 200 kM’ rpu & = &, = 85 = 1,0; 4 — miomans Boxocbopa, KM;
d U O, — JMIOIMYCKAaeTCsl OMpPEAesiTh COOTBETCTBEHHO 10 dopmynam (B.3), (B.4)
npuwioxkeHuss B; 83 — monpaBouHbI KO3(P(GULIKUEHT, YUYUTHIBAIOIIUA U3MEHEHUE
napaMmeTpa gy, C YBEJIMUEHUEM CpeIHEN BBICOTHI BOJOCOOpa H , M, B TIOJYTOPHBIX
U TOPHBIX DPalOHaX; Ay, — IEPEXOAHBIA KOX(PPHUIMUEHT OT MAaKCHMAJbHBIX
CPOYHBIX PAcCXOJ0B BOJbI €KErOAHOW BEPOATHOCTU mpeBbimieHus P = 1 % x

3HAUEHUSM JIPYTOM BEPOATHOCTH TpeBbiieHus P < 25 %;
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Pacuetnas Qopmyna tuma |l mis onpemenenus Qp, Ha BomocOoOpax

momaas Menee 200 KM IMeeT BUJT:
Qpo = Gop®H1950% pos A - (27)
A€ ¢, — OTHOCHUTEIBHBIA MOJYJIb MAaKCUMaJbHOIO CPOYHOTO Pacxoja BOJIbI

€XKEeroJIHoM BepoATHOCTH mpeBbimieHuss P = 1 %, ¢ — cOopHblii K03hdUITUEHT
cTtoka; Hjip, — MakcuManbHbI CYTOYHBIA CJIOW OCAIKOB BEPOSTHOCTH
npeBeilieiuss P = 1 %, wMM; ompeneisioT 1O JaHHBIM  OJrbKalmmx

METEOPOIOTHYECKUX CTaHIUI; O, Apy,, A — TO ke, uTO U B hopmyie (26).

5.5.4 PacyemHble 2audpocpaghbl CcmMoOKa 600bl pPEK BeCEHHe20
nos1oe00bs1 U 00X0e8bIx NasooKoe

5.5.4.1 [lpu Hanu4yuu daHHbIXx 2udporioaudeckux HabodeHuU

Pacuetnrie rupporpadpl CTOKa BOABI BECEHHETO MOJOBOIBS U JI0KIIEBBIX
MAaBOJKOB HEOOXOJMMO pPACCUMTHIBATh MPU MNPOSKTHUPOBAHUU BOJOXPAHMIIHUIL,
OTBOZIE BOJl OT COOPYKEHHUU B TEPHUOJl UX CTPOHUTEIHCTBA, pacyeTe 3aTOIICHHS
NOWM U JIMMAaHOB, MPOMYCKE BBICOKMX BOJ Ye€pe3 JOpPOKHbIE U JIpyrue
UCKYCCTBEHHBIE COOPYKECHHS.

OcHOBHBIE DJIEMEHTHI pacuyeTHOro rHaporpada CcToKa BOABI peEK:
MaKCUMaJbHBIA PAcXod BOJbI, OOBEM BECEHHETO TMOJOBOJbS (IOKIEBOTO
NaBoOjKa), 00beM OCHOBHOM BOJHBI PAacCUETHOM BEPOSTHOCTU TMPEBBIIICHUS, a
Tak)ke OOKOBasi MPUTOYHOCTH OINPEACNSAIOTCA MO JaHHBIM THAPOMETPUUECKUX
HaAOJIOICHH.

J1J1s TOCTpOECHHS pacUeTHBIX THIPOrpadoB GOKOBOI MPUTOUHOCTH JOJIKHBI
OBITh HCIIOJIB30BAHBl MMEIOIIMECS MaTepuaibl THAPOMETPUUYECKUX HaAONI0IeHUN
0 TIPUTOKAM Ha ydYacTKaxXx peK WIM BojoxpaHwiuml. Eciam 3T marepuanbl
OCBEIIAIOT PEKUM TOJBKO Hambosee KPYMHBIX MPUTOKOB, TO CTOK C OCTAJIbHOM
yacTu OacceifHa cielyeT ONnpeAeNaTh 0 aHAJIOTHH C TUIPOJIOTHYECKH CXOJHBIMU
M3YYE€HHBIMH BOJI0COOpaMHU.

B 3aBucHUMOCTH OT pa3MepoB BOJOXpaHWIUIIA, PACTIONOKEHHS MPUTOKOB
0 €ro JJIMHE W MX BOJHOCTU pacyeTHble ruaporpadpl OOKOBOH MPUTOYHOCTH
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MOKHO CTPOUTh AJI1 BCErO BOJOXPAHWIMIIA B LIEJIOM WIH JUISI €r0 OTAEIbHBIX
Y4YacCTKOB.

B cnydae Hanuums GOKOBOW MPUTOYHOCTH MEXIY CMEXKHBIMUA CTBOpPaMH,
OHa OIPEAEIAETCS OJHUM U3 CIEIYIOIUX CIIOCOO0B:

— CYMMHPOBAHHMEM PacXo/0B BOABI MPUTOKOB C YYETOM BPEMEHH JI00OeraHus,
BIIAJIAIOIIMX HA YYACTKE MEXKIY JBYMs CTBOPaMU;

— 10 Pa3HOCTU CPEAHMX PacXOJOB BOAbl B HMKHEM M BEPXHEM CTBOpax
y4acTKa pPeKHu;

— METOJIOM PYCJIOBOTO BOJHOTO OanaHca;

— 10 MOZYJIIO CTOKA, ONPENEICHHOMY 10 KapTe JUIsl YaCTHOM IUIOIIA N,

OOmiass NpONOJKUTENIBHOCTh BECEHHErO MOJOBOAbS Ui OONbIINX U
CPEIIHUX PEK, BKJIIOYasi JOXKIEBbIE MABOJKHM Ha CIaJie MOJIOBO/bS, MPUHUMAETCS
OJIMHAKOBOMW ISl BCEX JIET U CTBOPOB, KAK HA OCHOBHOM pEKe, TaK U Ha MPUTOKaX
IIPU YCJIOBUH BKJIFOUEHHUS B €€ MPEEIIBl IPOJOJDKUTEIBHOCTH BCEX MTOJIOBOAMM.

Haznauenue neprona oOmeld NpoaoJKUTEIIBHOCTH BECEHHETO IOJIOBOIbS
JIOIYCKAEeTCsl NPUHUMATh IEPEMEHHBIM JUIS Pa3HbIX JIET, HO OJMHAKOBBIM II0
JUIMHE  pekd.  [IpOomOIKUTENBHOCTE  OCHOBHOM  BOJIHBI,  BKJIIOYAOIIEH
MaKCUMaJbHYIO OpJWHATY, CJEAYeT NPUHUMATh IOCTOSTHHOM B MOABM)KHBIX
rpaHunax Juisi BCeX JIET HUCXOAs M3 YCIOBUS HauOOJbIIEro o0beMa CTOKa
(mpuTOKa) 32 MPUHSATHIN MEPUO.

®opMy pacyeTHbIX THApOrpadoB NPUHUMAIOT O MOJEISAM HaOI0ACHHBIX
BBICOKMX BECEHHHUX IIOJIOBOJMN WM JOXKIEBBIX MABOAKOB C HauboJee
HeOIaronpusTHOM UX (POPMOM, 111 KOTOPBIX OCHOBHBIE 3JIEMEHTBI TUAPOTrpadoB U
UX COOTHOILIEHUS JOJKHBI ObITh OJIM3KU K PACUETHBIM.

JUiss  pacueta OTBEpCTUH JOPOXKHBIX M JPYTUX HUCKYCCTBEHHBIX
COOPY>KEHUI JOIMYCKAETCs] MPUHUMATh CXEMATH3alUI0 THAPOrpadoB CTOKA BOJIBI
PEK BECEHHETO MOJIO0BOAbS U JOKIEBBIX MABOJKOB IO FTEOMETPUUECKUM (HOpMaM.

PacuerHbie rugporpadsl cTOKa BOJbI PEK ONMPEAEISIOT:

a) Ul BECEHHEro IOJIOBOJbS — IO CPEJHECYTOYHBIM pPAacxoAam BOJbL;

ruaporpadbl BHYTPUCYTOUYHOTO XO/Ia CTOKA BOJIBI PACCUMTHIBAIOT, €CIIM 3HAYEHUE
o4
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MaKCHMaJbHOIO MIHOBEHHOTO pacxojga Boasl B 1,5 pasa  Oosblue
COOTBETCTBYIOILIETO €EMY CPETHECYTOYHOIO PAcX0/ia BOJBI;

0) /U1 JOKAECBBIX MABOJKOB — IO MTHOBEHHBIM PAcX0am BO/IBI.

Br160p MeToaa mocTpoeHust pacueTHOro ruaporpada u HaTypHOH MOJENU
3aBUCHUT OT 3aJ1a4, IJIsl PEIICHUs KOTOPBIX OH UCIIOJIb3YETCS:

a) MpH TMPOCKTHPOBAHUHM THAPOTEXHUYECKHX OOBEKTOB C OTHOCHUTEIIHHO
HEOOJIBIION PEryaupyrolell €MKOCThIO BOJOXPaHWIMIIA HCHOJIb3YIOT MOJEIb
OJTHOBEPILIMHHOTO THApOorpada ¢ HaubOIBIINM MaKCUMaJIbHBIM PACXO0I0M BOJIBI;

0) npu OONBIIMX PETYIUPYIOIUX EMKOCTSAX, COMNOCTABUMBIX C IOJIHBIM
00bEMOM TOJIOBOJIMN (MAaBOAKOB), UCMOJB3YIOT MOJIENIb C HAUOOJIBIIINM 00bEMOM
MOJIOBO/IbsI (ITaBOJIKA) M HAMOOJIBIIIEH COCPENOTOYEHHOCTHIO CTOKA B IIEHTPATILHOMN
yacTu ruzporpada;

B) Ul PEK C MHOTOBEPIIMHHBIMU TUApOrpagaMu CleayeT BIOUpaTh TaKylo
MOJieJb M3 4YMCJIa MHOTOBOJHBIX JIET, B KOTOpOM HauOoJbllas BOJHA IIOCTE
KOPOTKOT'O IPOMEKYTKA CJIEYET 32 MEHBIIIEH BOJIHOM;

r) IpHU KacKaJe BOJOXPAHWIHUI CTPOST PAacUeTHBIA TUAaporpad mpuUTOKa K
BEPXHEMY TUIPOY3Iy U THAporpadsl O0KOBON MPUTOYHOCTH MEXY TUAPOY3IIaMHU.
[Ipu 3TOM BBIOMPAIOT MOJIENB, OOIIYIO JIJIsl BCErO KacKaja;

1) A7sl Pa3BUTHIX CHCTEM HMHXKEHEPHOM 3alUThI, BKIIOUAIOIIUX HapsATy C
BOJOXpAaHWINIAMU OOBaJOBaHUE, pEryJIUpOBaHHE pycila peKd U JIpyrue
MEPOIPHUITHS, CTPOAT pacueTHbIe THAPOrpadbl BO BXOJIHOM CTBOPE Ha OCHOBHOMU
peke u ruaporpadpsl OOKOBOW MPUTOYHOCTH HAa BCEM MPOTSXKEHUU HH)KEHEPHOM
3aIIUTHI 110 O0IIEN I BCEH CHCTEMBI MOJIEIIH.

Pacuer ruaporpadoB BeCEeHHEro TMOJIOBOABS (JOXKIAEBOTO MABOAKA)
BBIMIOJHAIOT METOAOM Iiepexoja OT ruaporpada-Moaeia K pacueTHOMY
rujporpady myTeM YMHOXKEHUS OpAUHAT rugporpada-monenu Ha KodhPUIIMEHTHI
[13].

Omnpenenenue ruaporpagoB BHYTPUCYTOYHOTO XOJa CTOKa CIIEQYyeT

POM3BOJIUTH 110 METOTy, yKa3zaHHOMY B [13].
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5.5.4.2 [lpu Hedocmamo4yHoCcmu OaHHbIX 2udporioaudeckux HabndeHul

[Ipy HEAOCTAaTOYHOCTH JNAHHBIX THAPOMETPUUYECKUX  HAOJIOJICHUIMA
OCHOBHBIE€ 3JIEMEHThI PACUETHOTO ruAporpada HEOOXOIUMO MPUBOAUTH K
MHOTOJIETHEMY TI€pUOJYy C NPUBICYEHUEM JaHHBIX HAOMIOJACHUN MYHKTOB-
aHaJIOTOB COIIacHO paszzeny 5.4.3. JaHHOTO CTaHapTa.

Mopenb pacdeTHoro rumporpada CTOKa BOJLI yYCTAaHABIMBAIOT IyTEM
OCpEHEHUSI HECKOJBKUX TUAporpadoB CTOKAa BOJBI BBICOKMX BECEHHUX
MOJIOBOAMM (JOKIEBBIX MABOJKOB), BBIPAKEHHBIX B OTHOCUTENIBHBIX €JIMHUIIAX.

Koopaunatel HatypHbIX THApOrpadgoB t U Q U3 aOCOJIOTHBIX 3HAYCHUU

MIEPECUUTHIBAIOT B OTHOCUTENbHBIC (1j, Qi) B m0ysax 0oO0IIel mpoaoKUTEIIBHOCTH
naBoJika ty, 1 MakcuMasbHOTO pacxoaa Qp:
G =t/ty; (28)
Qi =Q/Qpy (29)
OpavHaThl COBMENIAIOT HA OJHOM 4YEPTEKE OTHOCUTEIBHO MOJAJIBHOMN
OpJIMHATHL. 3aTeM IO OCPETHCHHBIM 3HAYEHUSM OpIUHAT CTPOST OOOOIIECHHBIN
ruaporpad, HaubOolee IOJHO OTpaKaloIUM OCOOEHHOCTH (POPMBI HATYPHBIX
ruaporpadoB. ITOT ruiporpad U NPUHUMAIOT 32 MOJAEIIb.
Koopaunatel  pacdyeTHBIX  rujporpadoB  ONpPEACNSIOT  COIJIACHO
TpeboBanusM [12].
JI71s1 TOCTPOEHUS pacyeTHBIX TUIporpadoB OOKOBOIM MPUTOUHOCTHU JTOTKHBI
OBITh MCMOJIb30BAaHBI MMEIOIIUECS MaTepualibl THAPOMETPUUYSCKUX HAOII0ICHUI
MO0 MPUTOKAM Ha yd4acTKaXx peK Wiau BoaoxpaHwiuil. Ecimu >t Matepuaiibl
OCBEIIAIOT PEXKUM TOJIbKO Hanbojee KPYIHBIX MPUTOKOB, TO CTOK C OCTaJIbHOM
JacTH OaccelHa ClIeyeT ONMPEeNATh M0 aHAJIOTHU C THIPOJOTHYSCKH CXOTHBIMHU
M3YYE€HHBIMH BOJI0COOpaMHU.
B 3aBucuMOCTH OT pa3zMepoB BOJOXPaHUJIMINA, PACIIOJIOKEHUS MTPUTOKOB
10 €ro JUIMHE W WX BOJHOCTH pacueTHBIC Tuaporpadbl OOKOBOH IPHUTOYHOCTH
MOXHO CTPOUTBH JJII BCETO BOJOXPAHWIMINA B IE€JIOM WU I €ro OTACJIbHBIX

YYaCTKOB.
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5.5.4.3 [lpu omcymcmeuu OaHHbIX 2udposioaudeckux HabrrooeHuU

[TapameTpsl OCHOBHBIX 3JIEMEHTOB pAacyeTHOro ruaporpada clieayer
onpeaensiTh coraacHo [11].

Koaddumment nepexoma (K or mMakcmManbHOTO MIHOBEHHOTO pacxojna
BOJIBI BECEHHETO TIOJIOBOJbS K CPEAHECYTOYHOMY YCTaHABIMBAIOT IO pEKaM-
ananoram. [Ipy ux oTCyTCTBUHM JUIsI paBHUHHBIX PEK omnpezenenne kKoddduimenTa
Ki OCYIIECTBIISIFOT 1O PETHOHATIBHBIM 3aBUCUMOCTSIM OT IUIOIIAIH BOJ0oCcOOpa.

OnHOBepIIMHHBIN  THIAporpad CTOKa BOJABI BECEHHETO  IOJIOBOJBS
(moxeBoro maBojKa) paccuuThiBaeTcs coriacHo [11].

MakcumanbHbli CTOK PEK MO JaHHBIM PEK-aHAJIOTOB WM MO 3HAYECHUIO

koadduienTa popmel rusporpada A, onpeaensieMoro no Gopmyie:

A=qtm/0,0116h (30)
OpauHatel pacueTHOro Tuaporpada onpeaeistores no hopmyse:
Qi =yQp, (31)
a abcuucca o popmyie:
ti = xtm, (32)

rje tn — MOpOJ0KUTEILHOCTh MO IbeMa BECEHHETO MOJIOBOIbsI (J105KI€BOTO
MaBOJIKa), onpeesiercs no hopmyre:
tn = 0,01 16Ahp/qp (33),
I1€ X, Y — OTHOCUTEJIbHBIC OpJWHATHI PACUETHOTO rujporpada cToka BOIBI,
onpenesiemblie 1o Ilpunoxenuto b, Tabmuma b.9 [11]; qp — pacueTHbIli MOIYJIb
MaKCHUMAJIBHOTO CPEJIHEro CYyTOYHOTO Pacxojia BOJbI BECEHHEIro MOJIOBOAbS WIIU
MAKCHMAaJIBHOTO MIHOBEHHOTO PACX0/a BOBI JOYKICBOTO MABOIKA, M/C KM,
BrytpucyTouHsiii ruaporpad crtoka ompexaensercs no dopmyne (31),
3HAQYEHUS! OTHOCUTENBHBIX OPJIMHAT Y KOTOpOoro npuHuMaetcs no [lpunoxenuto b,
tabmauna b.10 [11].
Jlns pek ¢ miomaasio Bogocoopa menee 200 KM, C MPOJOJKUTETBHOCTHIO
nogbeMa  JOKJACBOTO  MaBojAKa 1  CyTKM  WJIM  MEHee, pacyeTHas

MIPOJIOJDKUATEIILHOCTD OTIPEAeIIeTcs 1Mo Gopmyie:

Tn = Brhp/qp (32),

Qf



CTO

rie B — KodpPUIMEHT, NPUHUMAEMbIH IPU pacyeTe MPOAOIKUTEIBHOCTH
1oJIbEMa JI0’KJIEBOT'0 MaBOJKa B yacax, paBHbIM 0,28, B MuHyTax — 16,7.

[Ipu ompeneneHuH pacyeTHBIX TUAPOTrpadoB JOXKAEBBHIX IMABOJKOB
KOA(p(UIUEHT HECUMMETPUYHOCTH KS cieayeT NpUHHMMATh [0 peKaM-aHaJorawm;
IpU OTCYTCTBHM aHAJIOTOB jomyckaercsa ks mpuHumath paBHbIM 0,30, ams pek c

2 . .
IUIOLIAABI0 MEHEE | KM®, CTEMHOW U MOJIyITyCTBIHHOM 30H — paBHbIM 0,20.

5.5.5 Pacyem MuHumMasribHO20 cCMoKa
5.5.5.1 [lpu Hanu4uu daHHbIX 2uOposio2uU4YeCcKUX HabrrooeHuU

s pacyeroB HCIIOJB3YIOT MUHHUMAaJIbHbIE CPEIHECYTOUYHBIE,
cpeaHemMecsiunbie uian 30-cyTouHbIe (HE KaJeHapHbIE) pacXodbl BOJIBI,
HaOJII0/IaBIIMECS! B 3MMHUM U (UJIN) JIETHE-OCEHHUU CE30HBI.

CpenHeMmecsiuHbIE MHHUMAJIbHBIE PACXOAbl HCIOJB3YIOT, €CIU OHH HE
npeBbiaoT 30-cyrounsie Oonee yeM Ha 10 %, B IPOTUBHOM Cily4yae MPUMEHSIOT
cpeaHue pacxoabl BoAbl 3a 30 HENMpPEpBIBHBIX CYTOK C HAaUMEHBIINM CTOKOM B
paccmaTtpuBaeMoM ce30He. [Ipu 4acThIX MaBOJIKaX U KOPOTKUX MEKIIABOJOYHBIX
nepuogax 30-CyTOUHBIM MEPHOJ JOMYCKAETCS COKpamarb A0 24 CcyT, 4TOObI
MaKCUMaJIbHO M30€XKaTh BKIIIOUEHUS MAaBOJKOBBIX BOJI B MEPHOJ MUHUMAJIHLHOTO
CTOKa.

Onpenenenue pacyeTHbIX MUHHUMAJIBHBIX PACXOJIOB BOJbI MPU HAIWYUU
JAHHBIX TUAPOMETEOPOIOTUYECKUX HaOIoeHU I IPOU3BOJUTCS 1o
AMIIUPUUYECKUM KPUBBIM OOECIICUEHHOCTH aIlMpOKCUMUPYEMbIE pacipeacicHueM
[Tupcona III Tuna nnu TpexnapamerpuueckuM pacnpenenennem C.H. Kpuikoro u
M.®. Menkens. [Ipu HEOMHOPOAHOCTH psifia HAOIIOICHUN TPUMEHSIIOT YCEUEHHbIS
WJTU COCTaBHbBIC KPUBBIE PACTIPEICIICHUS €XKETOIHBIX BEPOSITHOCTEN TIPEBBIIIICHUS.

[Ipy  3HAYWTENBHBIX  PACXOXKICHUSAX  AHAJUTHUYECKOW KPUBOU U
(akTUYeCKUX JaHHBIX B HUXXHEW YacTH — pe3Koe OTKIOHEHHWE OJHON—JIBYX
MOCJIETHUX TOYEK, OOYCJIOBJICHHOE (U3UYECKUMU MPUYNHAMH, TPUMEHSIOT

AMITUPUIECKUE KPUBBIE 00ECIIEUEHHOCTH.
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[Ipy HanMuuMu HYJNEBBIX PAcCXOAOB BOJABI B DAYy HAOMIOAECHUN pPacUETh
MIPOU3BOJIATCS C UCIIOIb30BAHUEM COCTAaBHBIX KPHUBBIX PACIPENCIICHUS, a B CIIydae
HECOOTBETCTBUS MOJTYYCHHOW aHATMTHUCCKOW KPUBOW HAOJIOMCHHBIM 3HAYCHHSIM
— IO AMIIMPUYECKON KPUBOM BEPOSTHOCTH MPEBBILLICHHUS.

MuHUMaNBHBIA CYTOYHBIA pacxoJ BOAbl OOBIYHO coBmagaer ¢ 30—
CYTOYHBIM (CpEeIHEMECSIYHBIM ) IEPUOJIOM MUHUMAIBHOTO cTOKA. OJIHAKO HA peKax
C 4YacThIMH MaBOAKAMM HUX CPOKHM MOTYT 3HAYUTEIbHO Pa3JIM4aThCsl.
MuHMMaTBHBIN CpeTHEMECSYHBIN (KaJeHAapHbIM) pacXojl BOJbl PEKOMEHIYETCS
MCIIOJIB30BaTh B pacyueTax, Korja paccMaTpUBaeTCs CTOK 3a 3MMHHI CE30H IS PEK,
HaXOJISIIMXCS BOCTOUHEE TpaHUIlbl: JIamoxkckoe 03epo — BEepXoBbs pek [[Hemnpa u
Oku — cpennee teuenue /lona — yctbe Bonru; unm CTOK 3a JISTHE—OCEHHUHN CE30H
JUISL peK, pacnoyiokeHHbIX oxHee rpanuilel Cankr [lerepOoypr — Ilepmp —
Marunurtoropck — Tromenb — HoBocubupck — bapnayin, nckmitouas peku CeBepHOTo
KaBkaza. [lnsg ocranpHbIX paiiOHOB B pacyeTax CJIEAYeT HCIOJIb30BaTh

MHWHHMAJIBHBIC 30—CYTO‘{HBI€ pacxoabl BOIBI.

5.5.5.2 [lpu Hedocmamo4yHocmu 0aHHbIX audporioaudeckux HabrrodeHul

B pacdyeTax MUHUMAaJILHOTO CTOKA NP HEOOJIBIIIOM YHCIIE JIET COBMECTHBIX
HaOmoIeHn (0 6 JIeT) ¢ peKoM-aHajgoroM Juis 0oJjiee HaJICKHOTO BBISBICHUS
CBSI3U B YCJIOBHSIX MEXKCEHHBIX IEPHUOJOB JUIMTEIBHOCTBIO 0OJiee IBYX MECSIICB
PEKOMEHIyeTCsl MCIOJIb30BaTh 3HAUCHHUS PACXO0JIOB BOJBI 32 MEKCHHBINA IEPHOT

500041 30'CYTO‘-IHI>IC, WK CPCAHCMCECAYHBIC PaCXO0dbl BOABI 3d BCC MCCALIbI MCKCHHU.

5.5.5.3 [lpu omcymcmeuu OaHHbIX 2udporioaudeckux HabrrodeHuU

OCHOBHOW pACUETHOW XApPAKTEPUCTUKOW SIBIAETCS MHUHUMaiIbHbIN 30-
CYTOUYHBIN WJIM CPEIHEMECSIYHBIH PacxXo]l BOAbI B 3UMHMUN U (WJIK) JICTHE-OCEHHUN
ce30Hbl. MUHUMAIIBHBIA CPEIHECYTOUHBIA Pacxojl ompenesnsercs no ceszu ¢ 30-
CYTOYHBIM. MUHUMAaNbHBIA CPETHECYTOUHBIM pacxo/a BOAbI OOBIYHO UCIOJIb3YETCS

B ClIydasX, Koraa HC JJOITYCKACTCA ICPCPLIBOB B 1101a4C BOABI.
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Cnoco06 ompeaeneHuss MUHUMabHOrO 30-CyTOYHOTO pacxoja BOJBI
3aBUCUT OT KaTETOPUHU PEKU — Majias, CpeaHsIs WK OoJIbInasl.

MuHUMaTbHBIE PACcXObl BOJIBI HA OOJIBITUX M CPEIHHUX PEKAX OMPEACIISIOT
M0 MHTEPHOJISIIUKA MEXIy IYHKTaMH HaOMOACHUH C ydyeroM OOKOBOM
MPUTOYHOCTH W JIaHHBIX TOJEBBIX THUAPOMETEOPOTIOTHYCCKUX M3BICKAHUHA B
pacYeTHOM CTBODE.

[Ipy HEBO3MOKHOCTH HMCIIOJIB30BaTh yKa3aHUs MpeAblayIero ad3ama, ajis
pacyera MUHUMAIbHBIX 30-CyTOYHBIX (CPETHEMECSYHBIX) PACXOJ0B MPUMEHSIOT
METO/IbI TPOCTPAHCTBEHHON MHTEPIOJIAIIMN MUHUMAIBLHOTO 30-CyTOYHOTO MOIYJIS
ctoka 80 %-HOW 00€ECHEUEHHOCTH i1 3UMHETO WU JIETHE-OCEHHETO CE30HOB
(kapTa U30JIMHUN).

MuHMMaIbHBIH  CTOK  MajblX pPABHUHHBIX M  TOJYTOPHBIX  PEK
PaCCUHMTHIBACTCS IO 3aBUCHMOCTH MHHHMAIBHBIX 30-CYyTOUHBIX PAcXOJO0B BOIBI
80 %—Hoit 00ecreueHHOCTH OT IUIOIIaau BogocOopa sl paiflOHOB OJTHOPOIHBIX 10
yCcnoBusM (GOPMUPOBAHUS MUHMMAJILHOTO CTOKa. B o01iem Bujie 3Ta 3aBUCUMOCTD

umeeT Bux [2]:

QP% = b(A+A1)Mmd162AP%, (33)
rie  Qpy — MuHHManbHBIM 30-CyTOUHBIM pacxod BOABI  PAaCUETHOM
00€eCIIeUeHHOCTH, M3/C; A — mromanbs BoaocOopa, kKM%, A~ JOTOJHUTETbHAS

IUIOIA/lb BOOCOOpPA: MPH MOJIOKUTEILHOM 3HAYEHUH OTPaXKaeT JOMOJIHUTEIBHOE
MOJI3EMHOE TMUTaHUE PEK (3a CUeT KapcTa, BBIXOJAa TIYOOKHX TPEIIMHHBIX BO[I,
NOJMUTHIBACHUE U3 BOJHOHOCHBIX TOPU30HTOB JApPYrux OacceiHOB), B ciyyae
OTPHUIATEILHOTO 3HAYEHMs IMOKAa3bIBAeT IUIOLIAAM BOJOCOOpA C €XKETrOJAHBIM
OTCyTCTBUEM CTOKa B TeueHue 30 cyTok; O; — KOI(PQPUUMEHT, YUUTHIBAIOUIUI
YBEIMYCHHE MHUHUMAIbHBIX PAcXOJOB BOJBI HAa O3EpPHBIX pekax; (mpu
pacrojio)KeHUU o03ep B BepxHed dYacTu BojocOopa M o03epHOCTH MeHee 5%
koo urmeHT 0; MOXKeT OBbITh NPUHAT paBHBIM 1); &, — KO3 UIIMEHT,
YYUTHIBAIOIIMKN YBETUYCHUE MHUHUMAIBHBIX PACXOJ0B BOJBI 3a00J0YEHHBIX
BOJIOCOOPOB; Apy, — MEPEXOAHBIN KOIPIUIIMEHT OT MUHUMAJIBHOTO 3(0-CyTOYHOTO

pacxoma Boabl 80%-HOW 00ECHEYeHHOCTH K pacxoiy BOABI PaCUETHOU
60



CTO

o0ecneyeHHOCTH; b, m — mapaMmeTpsl, ONpeAesieMble 10 peKaM-aHajioram WiIu
KaK CpeJHUE pallOHHblE€ 3HAYEHHS C HCIOJIb30BAHUEM MHUHUMAJbHBIX PAaCXOJ0B
BOJIBI OTIOPHO# oOecredeHHocTH, 00619HO 80 %.

B ropHblx pailoHaX MUHUMalbHBIA CTOK CIEQYET OIpenessaTh 10
rpaduyueckoil 3aBUCHMOCTH MOJIYJS MHUHUMAIbHOTO 30-CyTOYHOrO CTOKa OT
CpeHEW BBICOTHI BOAOCOOpa. JlOMOMHUTEIBHBIM TAPAMETPOM JJIsI BOJOCOOPOB €O

cpeaHeit BeicoTo 10 2500 M MOXKET CIY>KUTh TUIOIAb BOJIOCOOpA.

5.6 CocmaesneHue pa3desia mexHU4eCKo20 om4yema

Pe3ynbpTaThl uCCleOBaHHA peXuUMa CTOKAa, B paMKaX HH)KEHEPHO-
TUIPOMETEOPOJIOTMYECKUX U3BICKAHUI NIPEICTABIISIOTCS B TEXHUYECKOM OTUETE B
BHUJIC TEKCTOBOH yacTH (TJ1aBa, pa3zien), TEKCTOBBIX U IpaUueCKUX MPHIOKCHHI.

Texuuueckuit otdaer odopmisiercss B cooTBeTcTBUU ¢ [23] U cocrout u3
TEKCTOBOM U Tpauueckoii yacTei.

CoctaB W colepXKaHHE€ OTYETHBIX MAaTE€pPUAJIOB B KaXIOM KOHKPETHOM
clly4ae JIOJDKHBI OINPENENSAThCS HUCXOAS U3 OOBEMOB BBINOJIHEHHBIX paloT,
HEOOXOAUMBIX JIJISl PEIICHUS MOCTaBJIEHHBIX 33J]a4 Ha COOTBETCTBYIOIIUX CTAUIX
MPOCKTUPOBAHUS, C YYETOM JIONOJHUTEIBHBIX TPEOOBAHHMI MPOU3BOJCTBEHHO-
OTpAaCJIEBBIX HOPMATUBHBIX JOKYMEHTOB.

B cootBercTBuu ¢ [17,18] oTueTHbIe MaTepuasbl B OOIIEM CIydae JOJIKHBI
coJiepKaTh CIEIYIOUTYI0 HH(POPMALIHIO:
— Beenenue;
— N3ydyeHHOCTHh TEPPUTOPUH;
— Kpatkas ¢usnko-reorpaduueckas XapakTepUuCTHKA;
— Meroanka u TEXHOJIOTUS BBIIOJIHEHUS padoT;
— Pe3ynprarsl n3bickaHuit;
— XapakTepucTuka TUAPOJIOTHIECKOTO PEKUMA BOJTHBIX 00bEKTOB,
— CBeneHust IO KOHTPOJIIO KayecTBa U MPUEMKH padoT;
— 3aKiroueHue;

- Hcnonb30BaHHbBIE TOKYMEHTHI U MaTEPUAJIbI;
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- TekcToBbIC ITPUIIOKCHUS

— ['paduueckas yacTb.

6. MeToabl KOHTpPOJIA TEeXHOJIONr'M4YeCKux onepauuﬁ nccrnegosaHuun
pexnmMma CTOKa BoAbl

6.1 3adavyu kKoHmporssi pabom

KoHTposib kadecTBa BBINOJHEHUS HWHXKEHEPHO-TUIPOMETEOPOTOTUYECKUX

M3bICKAHUH JTOJDKEH OCYILECTBISATHCS Ha BCEX ATAMax BBIMOJIHEHUS paldoT.

OCHOBHBIM KPUTEpPHEM OLIEHKM TIOJHOTHI M KadyecTBa MaTepualioB

WHXCHEPHO-TUAPOMETCOPOJIOTUUECKUX ~ HM3bICKAHUWA  ABJISIETCST  oOecreueHue

MPOCKTUPOBAHUSI ~ HEOOXOMMMBIMH W JIOCTaTOYHBIMHA  JTaHHBIMHU 0

TUIPOMETEOPOJIOTUYECKUX  YCIOBUAX TEPPUTOPUU C OLEHKOW BO3MOXKHOTO

MU3MEHEHUS ITUX YCIOBUW B T€YEHUE NIEPHOJIA IKCILTYATALIMH COOPYKEHUSI.
OCHOBHBIMU 337ja4aMH KOHTPOJISI padOT SIBISIOTCA:

- POBEPKA COOTBETCTBUS MPOLECCOB, @ TAKKE PE3YyJbTATOB BBINOJIHEHHBIX
pabot u ux opopmiieHUs TPEOOBAHUSIM TEXHUYECKUX MPOEKTOB, MPOrPaMM
W3BICKAHWH M IEHCTBYIOIMNX HOPMATHBHBIX aKTOB;

— BBISIBJICHUE CTENIEHU 3aBEPIICHHOCTH PadoT;

— IpOBepKa TIOJHOTHI HMCIOJb30BAaHUS HCXOJIHBIX THIPOJIOTUYECKUX M
CIIPABOYHBIX MAaTE€PHUAJIOB;

- penocTaBieHue OOBEKTUBHBIX JAHHBIX JIJISI OIIEHKU KadyecTBa padorT;

- npenynpexaenue Opaka B paboTe, OkazaHHE HEOOXOAMMOW TOMOIINU TPHU
BBITIOJIHEHUU Ppa0OT B YCTAHOBJEHHBIE CPOKH U C COOJIOACHUEM
YCTaHOBJICHHBIX TPEOOBaHUI;

- IpOBEepKa COCTOSIHUSI TPHUOOPOB M BCTIIOMOTATENIbHBIX MPUHAJICHKHOCTEH,
MPaBUIILHOCTH UX IKCIUTyaTallud U XPAHCHHUS.

B opraHm3zanusx, BBIMOJHSIOMNAX WHXXCHEPHBIE W3BICKAHMS, KOHTPOJIb

OCYILIECTBIISIET MEPCOHAN OpraHu3aluu, OTAedbl TexHudeckoro koHTpois (OTK)

WJTU TEXHUYECKHE OTeNbl n3bickanuii (TaMm, rae OTK He npemycMoTpen).
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OcCHOBHBIC BUABI H IIOCJICOOBATCIBHOCTH BBIIIOJIHCHHA TCXHOJIOTHYCCKUX
onepaum”I, BBIITOJIHACMBIX IIpu HHKCHCPHO-THAPOMCETCOPOJIOTHIYCCKUX
H3BbICKAHMAX B YaCTH HCCICAOBAHUA PCUYHOI'O CTOKA IPUBCACHBI B Pas3aciic 5

HaCTOAIICTO CTaHAapTa.

6.2 BuObl KOHMPOJISI

B 3aBHCHMMOCTH OT LEIM KOHTPOJS Pa3iuyaroT TEXHUYECKUH KOHTPOJIb H
IIPUEMOYHBIN KOHTPOJIb. BUBI TEXHUYECKOTO KOHTPOJIA
- BXOJIHOM KOHTPOJIb;

- MHCIIEKIIMOHHBIN KOHTPOJIb;

— CIUIOIIIHOW KOHTPOJIb;

- BBIOOPOYHBIN KOHTPOJIb;

- KOHTPOJIb OTJEIBHBIX ONEPALINA;

- UHCTPYMEHTAJIbHBII KOHTPOJIb.

IIpy TEXHUYECKOM KOHTPOJIE BCEX BHJIOB, 3a HCKIIOYEHHEM BXOJHOIO
KOHTPOJIsI, KOHTPOJMPYIOLIEE JIULO B 00ObEME, MPEAYCMOTPEHHOM IS JAHHOTO
BUJIa KOHTPOJIS, 00513aHO YCTaHOBUTD:

— MOJIHOTY 3HAHUM, NMPABUIBHOCTh NMOHMMAHUS M HCIOJIHEHUS TpeOOBaHUMU
HOPMATUBHBIX M METOJAMYECKUX AaKTOB M TEXHMYECKUX MpEeAIucaHui
TpeOoBaHUI K 0()OPMIIEHHUIO NOJIEBBIX TEXHUYECKUX MAaTEPHUAJIOB;

— TEXHUYECKOE COCTOSIHME MPUMEHSEMbIX NPUOOPOB U  00OpYyAOBaHMS,
COOJIIOJIEHNE MPaBWJI MX SKCIUTyaTallMd U XPaHEHHUs, CBOEBPEMEHHOCTb U
MIOJIHOTY UX UCCJIEI0BAHUS U IIOBEPKH;

— CBOEBPEMEHHOCTh HCIOJHEHUS padOT, YpOBEHb NPAKTUYECKUX HABBIKOB
CHEUATNCTOB B MPOU3BOJCTBE JAHHOTO BUA padoT;

— coOmroienre TpeOOBaHMIA SKOJIOTUN U TIPABMII 0€3011aCHOTO BEJICHUS PadoT;

— BBIIIOJIHEHHE YKa3aHUM NPEabIAYIIUX POBEPOK.

B 3aBucumMocTu OT BHAa pabOT B MPOLECCE BBHIMNOJHEHUS WH)XEHEPHBIX
M3bICKAHUH pa3InyaroT CAEAYIOIINE BUAbI KOHTPOJIS:

— KOHTPOJIb TIOJIEBBIX pa0OT (M3MEPEHUE U BBIYUCIICHUE PACX0/1a BOIBI);
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— KOHTPOJIb KaMepaJbHBIX  paboT (my1aHupoBaHuUE OpraHu3aluu
THIPOJIOTHYECKUX PabOT, cOOp M aHanu3 JaHHBIX HAOIIOJEHUM, pacyeT

XapaKTePUCTUK PEYHOTO CTOKA, COCTABJIICHUE TEXHUYECKOTO OTUYETA).

6.3 KoHmposib noneebix pabom
6.3.1 O6uwue nonoxeHus

KoHTposib 1OJIEBBIX pabdOT MpPU HMHKEHEPHBIX W3BICKAHMIX SIBIIAETCS
COCTaBHOM YacThl0 MPOM3BOJACTBA M OCYLIECTBISETCS CHCTEMAaTUYECKH, MU
OXBAaTBIBAET BCE TEXHOJOTHYECKHUE MPOLECCHI.

JUis KOHTpOJI TOJEBBIX padOT, BBINOJHAEMBIX IOPUIWYECKUMHU JIMLAMU
(HerocyapCTBEHHBIMU ~ KOMMEPUYECKMMHU  OpPTaHU3aLUsAMU), PEKOMEHIYETCs
MPUBJIEKATh MIPEACTABUTENEH 3aKa3ulKa U CAMOPETYJIMPYEMON OpraHU3aIHH.

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBHH M BHJOB IMOJIEBBIX padboT
IMPUMEHSIOT JIBE€ OCHOBHBIE (POPMBI KOHTPOJIS: MOJIEBOE 00CIEIOBAHUE U ITPOCMOTP
(mpoBepka) MaTepUaloB MOJEBBIX PadoOT.

[ToneBoe 00OcnenoBaHUE BBINOJIHAIOT C LEJNbIO MPOBEPKU IMOJHOTHL U
MPaBUJIBHOCTH BBINIOJIHEHHUSI TEXHOJOTMYECKHX NpHUEMOB padbor. OTta Qopma
KOHTPOJISI OCYLIECTBJISIETCS IyT€M IPUCYTCTBUS HMHCHEKTHUPYIOIIETO JIMLA Ha
MecTe paboT MpU UX MPOBEICHUHU UCTIOTHUTEIIEM.

[IpoBepka MaTepualioB TMOJEBBIX pabOT, CBA3aHHAs C MPOCMOTPOM
KYpPHAJIOB, CBOJIOK M BeAOMOCTEH padOT, MPOBOAMUTCA C LEJIbIO YCTaHOBJICHUS
NPaBUIBHOCTH, TMOJHOTHI M CBOEBPEMEHHOCTHM BEJEHUA pabdouux 3alucew,
MOJIEBBIX BBIYUCICHUH, OG(OPMIIEHHS W KOMIUIEKTOBAHHUA MAaTEpUANOB IO
3aKOHYEHHBIM paboTam.

[Ipy WHCHEKIMOHHBIX TPOBEPKAX, B TOM YHUCJIE NPEICTABUTEISAMU
CaMOpPETYJIUPYEMbIX ~ OpraHM3allMid  MPOIECCOB  BBIMOJHEHUS  paboT Mo
WH)KCHEPHBIM M3BICKAHUSM HEOOXOJMMO PYKOBOJCTBOBAThCS TpeOoBaHusmu [37].
B wacTHOCTH, MOJJIEXKAT MPOBEPKE CINELMAIUCTHI Ha COOJI0/IEHNE TpeOOBaHUHN K
00pa30BaHMUIO W OMNBITY BBINOJHEHUS PabOT MO WHKEHEPHBIM H3bICKAHUSAM IS
OOBEKTOB KalUTaIbHOTO CTPOUTENHCTBA M Ha 0CO00 OMACHBIX, TEXHHYECKH
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CIIOKHBIX M YHHKQJIBHBIX O0BEKTOB [38], HaIMuui0 HE MEHee JByX U3 HHUX B
peectpe crnenuanuctoB  HanmonanbHOro  00bEeNMHEHUS  M3bICKATENed U

IPOCKTHPOBIIUKOB [37].

6.3.2 U3mMepeHue u eblYUC/IeHUEe U3MepeHHOo20 pacxoda e00bI

HpI/I HN3MCPCHUU U BBIYUCIICHHUHN PaCcXoJad BOAbI KOHTPOJIIO ITOAJICIKHUT:

1. Hanuume HEOOXOJMMOIro MPOIIEAUIETO IMOBEPKH OOOpYAOBaHUSA, U €r0
UCITPAaBHOE COCTOSTHUE;

2. Pemnpe3eHTaTUBHOCTH BHIOOpA yyacTKa r’HIPOMETPUUYECKOTO CTBOPA;

3. Hanwuwue u MoHOTA 3aMOJHEHUS KYPHAJIOB TPOMEPOB TIIYOWH ¥ U3MEPEHUS
CKOPOCTEMN TEYEHUS BOJIbI;

4. PacuéTHble 3HAYCHHS PACcX0J/I0B BOJIbI;

5. CoOmroeHne TeXHUKH 0€30MTaCHOCTH MIPU BBITIOJIHEHUHU U3BbICKAHUI;

6.4 KoHmposib kamepasibHbix pabom
6.4.1 [MnaHupoeaHue opz2aHu3ayuu 2udposiocuyeckux pabom

Ha srane ninanupoBaHusi opraHu3aiiy THIPOJIOTUYECKUX PAOOT KOHTPOIIIO
MOJIJIeXKAT:

1. Hanmnune TEXHWUYECKOTO 3alaHus W MPOTPaMMBI PabOT, COCTABJICHHBIX B
coorBeTcTBUH ¢ [17,18].

2. Hanuume  pa3pemmTenbHON — TOKYMEHTAIlMW: JIMICH3WS Ha  MPaBo
BBITIOJTHCHUSI JJAHHOTO BUA M3BICKAHWH W JIUIICH3HS HA TIPABO BBITIOJIHCHUS
T'HJIPOMETEOPOJIOTUYECKUX pabdoT;

3. Hannune HeEoOXOOMMOro KOJHMYECTBA  CIELMAIMCTOB, O0JIaJaroIIuX
COOTBETCTBYIOIIMMH HaBbIKAMU U KBAJIM(DUKAIHEH;

4. Hanumure HEOOXOIUMBIX CEPTU(HUITUPOBAHHBIX TPUOOPOB U 000PYTIOBAHNS;

5. BrImosiHeHHE HEOOXOAUMBIX TIPEIBAPUTEIHLHBIX MEPOTIPUSITHIA:

— OCYIIECTBIEHUE cOOpa M aHaJIM3a UCXOAHOU nH(popmaIuy;

— OIICHKa CTEMEH! THUAPOJIOTHYECKON U3yUYeHHOCTH TEPPUTOPHH;

— HaJM4Me 33/laHUE HA BBIOJIHEHHUE MOJEBBIX padoT (ITPU HEOOXOIUMOCTH)
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6.4.2 C60p u aHanu3 0aHHbIX 2udposio2uvdeckux HabnrodeHul

Ha »rame cbopa u aHanmM3a [aHHBIX THUIPOJOTHUECKUX HAOIIOACHUN
KOHTPOJTIO ITOJIC)KAT:
1. VIcTOYyHWKHA TONMyYEHUS HUCXOTHBIX MAaHHBIX MPUHATBIX JUIA TOJTYYCHUS
PACUYCTHBIX THIPOJOTHUSCKHUX XapaKTCPHUCTHK;
2. TlomHOTa M HAEKHOCTH MCXOTHOW HHPOPMAIINH;

3. IIpaBMIBHOCTH BHIOOpA MMOCTOB-aHAJIOTOB.

6.4.3 Pacyem xapakmepucmuK pe4YHOo20 CMoKa

IIpu pacuere XapaKTEpUCTUK PEYHOIO CTOKA KOHTPOJIIO MOJIEHKUT:
1. Penpe3eHTaTUBHOCTh U OJJHOPOJHOCTHh HCXOJHBIX PAJIOB JaHHBIX;
2. Metoapl MOTy4YeHHs PACUETHBIX XapaKTEPUCTHK;
3. 3Ha4yeHMsI paCUETHBIX XapaKTEPUCTUK CTOKAa HEOOXOAMMON 00€CIIEeYeHHOCTH

B COOTBCTCTBUM C YCIOBHUAMU TCXHUYCCKOI'O 3aaHUS.

6.4.4 CocmaesieHue pa3desia mexHU4YeCKO20 omyema

KoHTpont0  MOANEKHUT  COOTBETCTBHE  cocTaBa  pasaena  (TJIaBbl)
TEXHUYEeCKOro ortdera TpeOoBanusM [17,18]. TekcTOBBIC TOKYMEHTBHI OJIKHBI
coJiepKaTh:

— KOIHUIO TEXHUYECKOTO 3a/IaHus;

- KOIHIO MPOTPaMMBbI padoT;

— KOIIHS CBHJIETENILCTBA O JOIYCKE K BUJaM pabOT B COCTaBE WH)KCHEPHBIX
M3LICKaHUM, BIMAIOIMKX Ha 0€30MacHOCTh OOBEKTa  KalMMTaAJIBHOIO
CTPOUTEIHCTBA U JIMIICH3U;

— KOIIUA  METPOJIOTUYECKOW  pPE3yJbTaTOB  METPOJOTUYECKONH  TPOBEPKH
00OpyZOBaHUS CPEICTB M3MEPEHUN W/ WM aTTECTAllMH HCITBITATEIBHOTO
000pyI0BaHUS;

— KOITUW aKTOB KOHTPOJIS U IPUEMKH PadoT;

— pe3ynbTaThl HAOIIOACHUH 3a ITEPHO/I BHITOTHEHUS U3BICKAHUHN M PE3yJIbTaThl

HaOJII0JICHUI 110 TIOCTY aHAJIOry;
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WCXOJHBIC JIAHHBIC, PUHSTHIE I PACYCTOB U PE3YJIBTAThl PACUCTOB;
BEJIOMOCTh PACUCTHBIX CTBOPOB, II€PECEKACMBIX BOJOTOK, OBpParoB u
JIOJ)KOMH CTOKA;

aKTHI TIOJIEBOTO KOHTPOJIS;

aKTBhI IPUEMKH PaboT;

dboTOoMaTepuabl.

B cocraBe rpa(bﬂqecm/lx MaTCpUuaJIOB CICAYCT IIPCACTABIIATD:

cXeMmy THApOrpadUUecKoi CeTH C yKa3aHWEM MECTOIIOJIOKEHUS MTyHKTOB
TUJPOJIOTHYECKUX HAOMIONCHUN (BKJIIOYas MyHKTHl HAOMIOACHUN MPOIUIBIX
JIeT);

BBIKOIIMPOBKY C KapThl ¢ 0003HAYEHUEM PACHOJIOKEHUS MPOCKTUPYEMOTO
00BbEKTa U MyHKTOB T'UJIPOJIOTHYECKUX HAOIIOACHUM;

CXEMYy BBINIOJHEHHBIX IIOJEBBIX TIOJIEBBIX PabOT (C yKa3aHHEM MECT
Y4aCTKOB pa0OT U NEPEXOJIOB YEPE3 BOJIHBIC OOBHEKTHI)
TUAPOTIOTO-MOPGHOTOTHUYECKYIO CXEMY MEPEX0/ia YePe3 BOJHBIN 00BEKT;
nomnepevHbIe MPOGUIIN 10 THAPOMETPUUSCKUM CTBOPAM;

rpadMKu 3aBUCUMOCTH PAacXOJIOB BOJIBI, IUIOMIAJEH BOJHOTO CEUYCHUS WU
CPEIHUX CKOPOCTEH TeUECHHS OT YPOBHS BO/IbI;

rpadyKu CBSI3U TUJIPOJIOTHYECKUX MApPAMETPOB MO UCCIEAYEMbIM TyHKTaM U
0 TyHKTaM-aHajoraM, JaHHBIE 110 KOTOPHIM OBUIM HCIOJb30BaHbBI IS
YCTAHOBJICHUS PACUETHBIX XapaKTEPUCTHUK;

CXEMBI PACTIPEIEIICHHUS] CKOPOCTEN U HAITPABIICHUS TEUCHUM;

KpUBBIE 00E€CTICUCHHOCTH CPEHET0/IOBBIX U XapaKTEPHBIX PACXOJI0B BOJBI U
JIPYTUX PACUETHBIX XapaKTEPUCTHK;

TUIOBBIC THUIpOTpadbl CTOKAa BOJABI [JII MAaJOBOJHOIO, CPEIHETO IO

BOJIHOCTH U MHOT'OBOIHOTO Ir'O/a.
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7. TpeboBaHnA 6e30nNacHOCTU NpU BbINOSIHEHMM PadOT Ha Boae

['unposornueckue HaOMIOAEHUS W PaOOTHI JOJDKHBI TMPOU3BOAWTHCS B
COOTBETCTBUM C [22,24], a TakKe YTBEPKICHHHIMH B YCTAHOBJIECHHOM TMOPSIKE
HACTaBJICHUSIMU, PYKOBOJICTBAMHU, UHCTPYKIUSIMHU U METOJUUYECKUMU YKA3aHUSIMU
10 TMPOU3BOJCTBY O3THUX HAOMIOAEHUM HU pPabOT TpH CTPOTrOM COOJIOJECHUU
TpeOOBaHUI TOCYAapCTBEHHBIX CTAaHAAPTOB OE30MACHOCTH Tpyda, U JAPYTUX
JNEUCTBYIONIUX MIPaBUJI, HOPM U UHCTPYKIUHI 110 TEXHUKE 0€30MaCHOCTH.

Haubonee onacHbIMH SIBISIIOTCS THUIPOJOTUYECKHE pabOThI Ha pekax Hu
KaHaJlaX, CBS3aHHBIE C KCIOJb30BAHUEM MApOMHBIX W JIOJOYHBIX IEpEInpas,
MOJIBECHBIX JIIOJIEK U MOCTUKOB, HaOIIOJICHUS B IEPUOJI HEYCTOMYMBOTO JIEIOCTaBa
U TpU JIEN0XONE, a Takxke uzMmepeHusi npu tapupoBkax ['DC, cBsizaHHbBIE C
BO3MOXXHBIMH BHE3amHbIMU ocTaHoBKaMu ['DC uiu aBapuitHpIMU cOpOCaMu BOJIBI.

OO6mre MepompusTHs IO TPEAYNPEKICHUIO HECUACTHBIX CIIy4acB MpH
TUAPOMETPUYECKUX Pad0TaxX COCTOAT B CIAEAYIOLIEM:

— TpU IPOU3BOJACTBE HAOMIOACHUN M padOT, CBSI3aHHBIX C HCIIOJIb30BAaHUEM
IJIaBYYUX CPEJCTB, BCEX BUIOB TMAPOMETPUUECKUX MeperpaB, HaOI0IeHUI
u paboT co JbAa, padoT BOIM3M OOPBIBUCTBIX OEperoB, Ha BCEX
UCIIOJTHUTENSAX 3TUX PabOT AOJKHBI ObITh HAJEThl HAaTyBHBIC CIACATEIIbHBIC
*KuieTol. [Ipou3BOICTBO yKa3aHHBIX pabOT 0e3 HaayBHBIX CHACATEIBHBIX
YKUJIETOB 3aIPEeIaeTCs;

— TpU BBINOJHEHUU THAPOJIOTHUYECKUX padOT HCIOJIb30BAHUE BCEX BHJIOB
IUIABCPEICTB, HE OTBEYAIONMUX TpPEeOOBAaHUSM TEXHUKH O€30MaCHOCTH
3anpenaeTcs.

Bce camoxoiHbIe TUTaBCPEICTBA B pabodeM COCTOSIHUM JIOJKHBI UMETh:

— UCIIpaBHBIN KOpIyc, HE OOHAPYKMUBAIOUIUN TEUM KaK HIDKE, TaK U BBIIIIEC
BaTePJIMHUY;

— TMOJIHBIA KOMIUIEKT HEOOXOAMMOro I IIaBaHus oOopymoBaHus (Becia,
YVKIIFOUHUHBI, SIKOPS U P.;);

— JIOCTaTOYHbBIE BOJOOTIUBHBIC CpecTBa (KOBIIH, BEIPa, IOMITbI, HACOCHI);
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NOJIPYYHbIE PEMOHTHBIE MaTepHalibl JUIsi BPEMEHHOW 3aJ€JIKU MPOOOUH U
TPEIINH;
HEOOXOAMMBIC CrIacaTeNIbHBIC CPENICTBA (CracaTebHBIC KPYTH M HATyBHBIC
KUJIETHI), B KOJHMYECTBE, OOCCIEUYHMBAIONMIEM Ka)XJA0ro paboTarolero Ha
CYyJHE;
MIpU HAJIMYUH CYJAO0XOJICTBA WJIM CIUIaBa - YCTAHOBJICHHYIO CHUTHAHM3AIUIO:
(HOYBIO - (hoHAPH ), PYTIOP, CUPEHY WUITH KOJOKOJ;
CaHUTAPHYIO CYMKY C MEJIMKaMEHTaMu JJI1 OKa3aHUsl IEPBON MOMOIIIH.

Bo BpeMs paboThl U 11aBaHMs 3aMPEIIACTCS:
IJJaBaHWE W TMPOM3BOJCTBO pabOT HA peKax Ha JIOJKaX W IMOHTOHAX TPH
BETPE CBHIIIE 5 M/C WM BOJTHEHUH OoJiee 3 OAIJIOB, HA PEYHBIX KaTepax MpH
BETpE CBBIIIE 7,5 M/C WU BoJIHEHUH Oosiee 4 6aoB.
3a4aauBaThCS 32 MOCTHI, JBWKYIIUECS CyAa, TUIOTHI WM OCTaHOBOYHBIC
3HaKU Ha BoJie (BeXU, OAKEHBI);
OCTaBJISITh JIOJAKH, B OCOOCHHOCTH MOTOPHBIE, U KaTepa HENpUYaICHHBIMU
WM HETOCTaBJICHHBIMM Ha SIKOpS, a MOTOpHBIE JIOJKM W Karepa - 0e3
HaA30pa;
MOJIXOUTh OJIM3KO K MAYIIMM OOJIBIIIUM CaMOXOJHBIM Cy/aM U TEPECceKaTh
uX Kypc.
MepecaXMBaHUe JIOAEH W3 OJHOW JIOAKH B JAPYryIO, MEPEABHKEHUE 10
JIOJIKE U pe3Kue IBIKEHUs BoooOie. He paspemaeTcsi CTaHOBUTHCS Ha OOpT
jonku. Bee paboThl ¢ JTOKHU TPOU3BOISTCS CUS.
MOJIb30BAHUU JTIOOBIM TUTABYYUM CPEACTBOM (JIOAKOM, KaTEPOM, MTOHTOHOM,
YEJTHOKOM) TIPHU €ro meperpyskKe.

B caywae, ecnu cynHO MOJMYYWJIO 3HAYUTEIbHYIO MPOOOMHY M T€4Yb HE

MOXET OBbITh OBICTPO JIMKBUIMPOBAHA MMEIOIUMUCA CpeAcTBaMU, padoTa

HCMCIAJICHHO IIpCKpamacTca MU CYAHO CpPOYHO JOJDKHO HAIIPABIATBCA K

onmkaiiemy Oepery.
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Bce karepa u MOTOpHBIE JOJKH JOJDKHBI €XKETOJHO MPEeabsBIATHCS Ha
OCBUJICTECIIL,CTBOBAHWE OpraHaM CYJIOXOJHOTO  Haj3opa Ui IOJyYCHHS
CBUJIETEIHCTBA HA TPABO IJIABAHUS B 30HE padoT.

K BeImosHEHWIO H3MEpPEeHUM pacxoJa BOJBI B OTKPBITBIX pyciax
JOMYCKAIOTCS TOJIBKO JIUIIA, TIPOIISANINE HHCTPYKTAXK MO TEXHUKE OE30MacCHOCTH.
Pe3ynbpTaThl HHCTpYKTaxa (UKCUPYIOTCS B CTICIIHAIIBHOM JKypHAJIE.

OTBETCTBEHHBIMH 32 0€30MaCHOCTh IMPOU3BOJICTBA PA0OT, M B YACTHOCTH 3a
HaJIM4YMe€ W TOJHOCTh  CIIACATEIBHBIX CPEACTB  SBISIFOTCSA:  HAYaJIbHHUK
ruaporpaduuecKor mapTUu WK OTpsAa, HHKEHEP, CAMOCTOSATEIIbHO U3MEPSIONTUI
pacxonbl  Boawnl. Ecnum  monHOCTRIO He  oOecneuuBarOTCS — TpeOoBaHWS,
ompeneneHaple [24,22], kacaromuecs IUTABCPENICTB M CIIAcaTeIbHBIX CPEICTB,
PYKOBOJUTEIb 00s3aH MPEKPATUTh MPOU3BOACTBO PA0OT U MPUHATH HEOOXOIUMBIC
MEpBI TT0 PEMOHTY M 3aMEHE dTHX CPEICTB.

PykoBoautenr  pabor  00si3aH  3a0JaroBpEMEHHO  MPEAYIPEIUTh
BOJIHOCIIacaTeNIbHbIC CTAHIMU (TJI€ 3TO BO3MOXKHO) 00 YCHJIEHHU C UX CTOPOHBI
HaJ30pa Ha TEpHoJ paboThl, a TAaK)KE BBIICHUTh B TEXHHYCCKOM YYACTKE ITyTH
OCOOCHHOCTH Yy4yacTKa PEKH, TMPEACTABIAIOMNE Yrpo3y Uil Oe30MacHOro
BBITIOJIHEHUS paboT. Kpome Toro, oH 00s3aH y3HATh MECTOIOJIOKEHHWE W HOMEpa
Tene(OHOB OIMKANIIINX MEAMYHKTOB, OOJILHUILIBI, AITEKW U MUJIUIIUA U COOOIIUTH
00 3TOM BCEM HCTIOJHUTENSM PadoT.

bonee moapoOHO TpeOoBaHUs 0E€30MAaCHOCTHU MpPHU BBIMOJHEHUU PadOT Ha

BOJIC U3JI0KEHBI B [22,24].
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