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3apeructpupoBano B Muntocte Poccuu 6 aBrycra 2009 r. N 14486

MHMHUCTEPCTBO POCCUIICKOHN ®EJEPAIIAN 1O JEJIAM
T'PAXKIAHCKOU
OBOPOHBI, YPE3BBIYAMHBIM CUTYALIUSIM U JIUKBUJALIUU
MNOCJIEJACTBUN CTUXUUHBIX BEJACTBUI

IPUKA3
ot 30 urons 2009 r. N 382

OB YTBEPKJIEHUU METOJUKH
OIIPEJEJEHUS PACYETHBIX BEJIMUUH ITOKAPHOI'O PUCKA B
3JIAHUSIX,

COOPYKEHHUSIX U CTPOEHUSIX PA3JIMUYHBIX KJIACCOB
®YHKIIMUOHAJBHOHN
MMOKAPHOM OITACHOCTH
CHI/ICOK N3MCHAIOIIINX I[OKyMCHTOB
(B pen. ITpukazoB MUC Poccum ot 12.12.2011 N 749,
ot 02.12.2015 N 632)

B cootBercTtBUM ¢ DenepanbHbiM 3akoHOM OT 27 nekadpst 2002 r. N 184-d3 "O
TeXHUYeCKOM perynupoBaHun" <*> u I[loctanoBnennem IlpaBurensctBa Poccuiickoi
O®enepanuu ot 31 mapra 2009 r. N 272 "O nopsiake NpoBEAECHUSI PacUuE€TOB MO OLECHKE
MOXKapHOTO pHcKa' <**> mpuKa3bIBaro:

<*> CoOpanue 3akoHosaTenbcTBa Poccutickoit deneparuu, 2002, N 52 (vacts 1), cT.
5140; 2005, N 19, cr. 1752; 2007, N 19, cr. 2293; 2007, N 49, ct. 6070; 2008, N 30
(uacts II), cT. 3616.

<**> CobOpanme 3akoHO1aTenbeTBa Poccutickoit deaeparuu, 2009, N 14, cr. 1656.

YTBepauTh MpUiIaraeMyro METOJIUKY OINpPEAEICHHUS] PACUETHBIX BEIMYMH MOKapHOTO
pUCKa B 3/IaHUSIX, COOPYXKEHUAX M TOXKAPHBIX OTCEKAX PA3JIMYHBIX KIJIACCOB
(YHKIMOHATIBHOM MOXapHOW OMaCHOCTH.

(B pen. ITpukaza MUC Poccuu ot 02.12.2015 N 632)

Munncrp
C.K.IIoury



[Ipunoxenue

K [Ipukazy MYUC Poccun

ot 30.06.2009 N 382

METOJIUKA
OIIPEJEJEHUS PACUYETHBIX BEJIMUUH TOXKAPHOI'O PUCKA B
3JIAHUSIX,
COOPYKEHHUSX U ITOKAPHBIX OTCEKAX PA3JIMYHBIX KJIACCOB
®YHKIIUOHAJBHOHN
MMOKAPHO OITACHOCTH

CHOucok M3MEHSIOIUX JOKYMEHTOB
(B pen. ITpukazoB MUC Poccum ot 12.12.2011 N 749,
ot 02.12.2015 N 632)

[. O0une mosoKeHU

1. Hacrosimas Meronuka ONpeNereHus] PACUETHBIX BEJIWYMH MOXKAPHOTO PHUCKA B
3IaHUSIX, COOPYKEHHUSX U MOXKAPHBIX OTCEKaxX pPa3JUYHbIX KJIACCOB (PYHKIMOHAIbHOU
MOXKapHOM omacHocTH (painee - MeroAuka) yCTaHABIMBAET MOPSAJOK OIpeAeSICHUs
PACUETHBIX BEJIMYMH TOXKAPHOTO PUCKA B 3JAHUSIX, COOPYKEHUAX M MOXKAPHBIX OTCEKAX
(mamee - 37MaHUE) U PACTIPOCTPAHSIETCS HA 37aHUS KIACCOB (DYHKIIMOHAIBHOMN MOXapHOU
OMAaCHOCTH:

1.1. ®1 - 3manus, npegHa3HAYCHHBIC ISl IOCTOSTHHOTO MPOKUBAHUS U BPEMEHHOTO
npeObIBaHMs JIFOJIEH, B TOM UHUCIIE:

a) @l.1 - 37aHUS  JONMIKOJBHBIX  OOpa30BaTEbHBIX  OpraHU3AIINM,
CHEUaIN3UPOBAHHBIX JIOMOB MPECTApENblX U MHBAJIUAOB (HEKBAPTUPHBIE), OOJBHUIIBL,
cnajbHble Kopriyca oOpa3oBaTeNbHbIX OpPraHu3aluil ¢ HaJIMYMEeM HHTEpHAaTa U JIETCKHUX
Opra’u3anuu;

0) ®1.2 - rocTUHHUILIBI, OOIIEKUTHS, CIIATILHBIE KOPIyca CAHATOPUEB U JJOMOB OTJIbIXa
oO011ero Tumna, KEMIMHIOB, MOTEJIEH U TAHCUOHATOB;

B) @1.3 - MHOTOKBAapTUPHBIE KUIIbIE JOMA;

r) @1.4 - 0IHOKBAPTUPHBIE KUJIbIE JOMA, B TOM YHCIIe OJIOKUPOBAHHBIE;

1.2. @2 - 3maHus 3peNUIIHBIX U KYJIbTYPHO-TIPOCBETUTEIBHBIX YUPEKICHHUI, B TOM
qHCIIe:

a) ®2.1 - tearpwl, KHHOTEATPHI, KOHIIEPTHBIC 3ajbl, KJIyObl, IUPKU, CIOPTUBHBIC
COOPY)KEHUSI C TPUOYHaMH, OMOTUOTEKHM W APYTHE YUPEKIACHHUS C PACUETHBIM YHCIOM
MOCAaJI0YHBIX MECT JJIS IOCETUTENIEH B 3aKPBITHIX OMEILIEHUSX;

0) @2.2 - My3eu, BbICTaBKH, TAaHIIEBAJIbHBIEC 3aJIbl U IPYTUE NMOIOOHBIE YUPEKICHUS B



3aKpBITHIX IOMEIICHUSAX;

B) ®2.3 - Tearprl, KNHOTEATPbl, KOHUEPTHBIE 3aJIbl, KJIyObl, LIUPKU, CHOPTHUBHBIC
COOpYKEHMsI ¢ TpUOyHaMH, OMONMOTEKH U JPYrHE€ YUPEXKIEHHUS C PAaCUETHBIM YHCIOM
MOCAIOYHBIX MECT JIJIsl IOCETUTENEH Ha OTKPHITOM BO3/IyXE;

r) ®2.4 - Mmy3eu, BBICTaBKH, TAHLEBAJIBHBIE 3aJIbl U IPYTUE TOI00HBIEC YUPEKACHUS Ha
OTKPBITOM BO3/yXE€;

1.3. @3 - 3qaHUs opraHU3alnid IO OOCITYKUBAHUIO HACEJICHHMS], B TOM YHUCIIE:

a) @3. 1 - 3;maHus opraHu3aluii TOProBiy;

0) ®@3.2 - 3gaHus opraHU3anuii 00IECTBEHHOTO MUTAHNUS,

B) @3.3 - BOK3aJIbI;

r) ®3.4 - NONUKIMHUKY U aMOyIaTOpuu;

n) ®3.5 - noMenieHust sl OCETUTENe OpraHu3anuil ObITOBOIO U KOMMYHAJIbHOTO
00CITy’KMBaHUS C HEPACUETHBIM YMCIIOM MOCAJA0YHBIX MECT JJIsl IOCETUTENEH;

e) ®3.6 - (pU3KYIBTYPHO-030POBUTEIHHbBIE KOMILIEKCHI u
CHOPTUBHO-TPEHUPOBOYHBIE YUPEKJIEHUS C MOMEIICHUAMU Oe3 TpuOyH AJisi 3pUTEleH,
OBITOBBIE TTOMEIICHMS, OaHU;

1.4, ®4 - 3paHus oOpa30oBaTENbHBIX OpraHU3alWid, HAYYHBIX M IPOEKTHBIX
OpraHu3alliii, OPTaHOB YIPABIIECHUS YUPEKACHUI, B TOM YUCIIE:

a) ®4.1 - s3pmaHus  o0mieoOpa3oBaTENbHBIX — OpraHu3alui, OpraHu3alui
JOTOJIHUTENBHOIO  00Opa3oBaHusi  JeTed, npodecCHoHaNbHBIX  00pa30BaTEIbHBIX
OpraHH3aLNN;

0) ®4.2 - 3gaHus  0o0pa3oBaTENbHBIX OpraHW3alUid BBICIIEr0 00pa30BaHMS,

OpraHu3alMii TOTIOJHUTEIHLHOTO MPOo(hecCUOHATFHOTO 00pa30BaHUS;

B) ®4.3 - 31maHusl OpPraHOB yHpPaBJIEHUSA YUYPEKIACHUN, MPOECKTHO-KOHCTPYKTOPCKUX
opraHu3aiuii, ”HPOPMAIIMOHHBIX U PEJAKIIMOHHO-U3/IATeILCKUX OpTraHU3aIlfil, HayYHbIX
opraHu3aluii, 6aHKOB, KOHTOP, O(DHCOB;

r) ®4.4 - 37aHUs TOKAPHBIX JETO;

1.5. @5 - moxxapHble OTCEKH IMPOU3BOJCTBEHHOIO WJIM CKJIAJCKOTO HA3HAYEHUS C
KaTEropuen MOMEIIEHUM MO B3PBIBOIIOKAPHOM M moxkapHou omacHoctu Bl - B4, I', /I,
BXOJISIIIIME B COCTaB 3aHUM ¢ PYHKIIMOHAJILHON MOKapHOH onacHOCThio D1, @2, O3, ©4,
B ToM uyucie ®5.2 - cTosHKU isi aBTOMOOMIEH 0€3 TEXHUYECKOro OOCITY)KHUBAHUS U
pEMOHTA.

(n. 1 B pen. [Ipukaza MUC Poccuu ot 02.12.2015 N 632)

2. PacueTbl 1O OIICHKE TMOXXApPHOTO PHUCKA MPOBOIATCS IyTEM COIOCTABJICHUS
pacUeTHBIX BEJIMYMH MOKAPHOTO PHUCKAa C HOPMATHUBHBIM 3HAYCHUEM IOKAPHOTO PHUCKA,
ycTaHOBJIeHHOTO DeaepanbHbIM 3aKk0HOM OT 22 utonst 2008 r. N 123-®3 "Texuuueckuii
periaMeHT o TpeOoBaHMSIX TMOXKapHOW Oe3zomacHocTH" <*> (mamee - TexHHYECKUI
pErJIaMEeHT).

<*> CoOpanue 3akoHomaTenscTBa Poccutickoit deneparuu, 2008, N 30 (wacts 1), cT.
3579.



3. OmpenenieHHEe pacuETHBIX BEIWYUH IOKAPHOTO PHCKA OCYIIECTBISIETCS Ha
OCHOBAHUU:

a) aHaJIM3a MMOYXKAapPHOW OMAaCHOCTH 31aHMIA;

0) onpeneneHusl YaCTOThI peaau3aliy M0KapOONacHbIX CUTYalIH;

B) MOCTPOEHUS MOJeH omacHbIX (PAKTOPOB MOXKapa M Pa3IUYHBIX CLIEHAPHUEB €ro
pa3BUTHS;

I') OLEHKHU TMOCIEICTBUI BO3JACHCTBUS OMACHBIX (PAKTOPOB MOXKApa Ha JIIOACH IJis
Pa3JIMYHBIX CLIEHAPUEB €0 PA3BUTHS;

1) HaJIM4Usl CUCTEM 0OecTieueHHs! MOkKapHO 0€30MaCHOCTH 3AaHHMH.

4. OmnpeneneHue pacyETHBIX BEIMYMH MOXKAPHOIO PHCKA 3aKIIOYAETCS B pacyeTe
WHJUBHAyAJIbHOTO NOKAPHOTO pUCKA Ul JIOJEH, HAXOMSIIMXCSA B 34aHUU. UMCIEHHBIM
BBIPDA)KCHUEM WHIWBHYAJIBHOIO IIOKAPHOTO pHUCKA SBIETCA 4YacTOTa BO3ICHCTBUSA
onacHeIX (pakTopoB moxapa (mamee - O®II) Ha uenoBeka, HAXOIALIETOCS B 3/aHUU.
ITepeuenp O®DII ycranoBnen crarbedl 9 TexHuueckoro periameHnrta. Pe3ynbraTel u
BBIBOJIbI, IIOJIyYEHHBIC IIPU OIPEIACICHUU II0XKAPHOIO PUCKA, HCIOJIB3YIOTCS s
000CHOBaHUS NAPaMETPOB U XAPAKTEPUCTUK 3[JaHUN, COOPYKEHUN U CTPOEHUMU, KOTOPbIE
YUYUTBIBAIOTCS B HACTOAIIEW MeTonuke.

(n. 4 B pen. [Ipukaza MYUC Poccuu ot 12.12.2011 N 749)

5. Yacrora Bosaeucteus O®II omnpenmensercs il MOXKapOONACHOM CHUTYallMH,
KOTOpasi XapaKTepus3yercs HauOOJbIIeH OMacHOCTBbIO Uil KM3HU WU 3J0pOBbS JIIOJAEH,
HaxXOASAIIUXCS B 3AaHUU.

6. Jnsa ueneld Hactosimied METOAMKHA UCIOIB3YIOTCSI OCHOBHBIE TOHSTHS,
YCTaHOBJICHHbIE CTaThell 2 TeXHUUECKOro periiaMmeHTa.

[I. OcHOBHBIE pacueTHBIC BEIMUYMUHBI HHAUBUIYATEHOTO
MO’KapHOTO PUCKA
(8 pen. ITpukaza MUC Poccuu ot 02.12.2015 N 632)

7. UaquBHTyalibHBINA TTOKAPHBIN PUCK OTBEYaeT TpeOyeMoMy, eCiu:
Qe < Q. (1)

rae Qf - HOpPMaTMBHOE 3HAYCHHE MHAMBHIYyaJbHOTO MOKapHOro pucKa, Qf =10°
-1.
rom ,
Qg - pacueTHas BEJIMYMHA MHAWNBUIYAJIbHOTO IIOKApPHOI'O PUCKA.

PacuetHas BenuunHa HHAUBUIYAJIBHOI'O ITOKAPHOTO PHUCKA B 3/IaHUH, COOPYKCHUU U
IIOXKAapPHOM OTCCKC OIIPCACIIICTCA KAaK MAKCHMAJIBbHOC 3HAYCHHC II0KAPHOI'O pPHCKA M3
PaCCMOTPCHHLBIX CLICHAPHUCB I102Kapa:

Qg = max {Qg ..., Qgii---» Qen}s (2)



rae Qg - pacueTHasi BeJIMYMHA MMOKAPHOTO PUCKA JUIS 1-TO CIIEHapHs moXxapa,

N - KOJIM4eCTBO PAaCCMOTPEHHBIX CLIEHAPUEB MOXKapa.

CueHapuii mokapa MNpEACTaBIseT COOOM BapWaHT pPA3BUTHA IMOXKapa C YYETOM
MPUHATOTO MECTa BO3HUKHOBEHHMSI M Xapakrtepa ero pasutus. CueHapuil mnoxapa
ONpENENsIeTCS] Ha OCHOBE JaHHBIX 00 OOBEMHO-IUIAHUPOBOYHBIX PEHICHUSX, O
pa3MeIlEeHNH TOPIOYeil Harpy3Ku W JroJed Ha oObekTe. [lpu pacuere paccmaTpuBaroTcs
CIICHApUHU TOXKapa, MPH KOTOPBIX PEANU3YIOTCA HAUXYIIINE YCIOBHUS A 00eCredeHUs
O0e3omacHoCcTH JroAel. B kadecTBe CIieHapWeB C HaWXYAINIMMH YCIOBHUSIMH IOXapa
ClIeqyeT paccMaTpuBaThb CLEHAapUM, XapakTepu3yeMble Haubojiee 3aTpyJAHEHHBIMU
YCIIOBUSMHM 3BaKyalluu JitoJied U (1) HauboJiee BHICOKOM AuHamukoi HapactaHusi ODII,
a UMEHHO I10XapBbl:

B IOMEIICHUSAX, PACCUMTAHHBIX Ha €AMHOBpeMeHHoe mpucyrctBue 50 u Oonee
YEJIOBEK;

B CHCTeMax IIOMEILIEHUN, B KOTOpPBIX H3-3a pacrpoctpaHeHus O®PII BO3MOXKHO
ObICTpOE OJIOKMPOBAHUE MyTEH 3BaKyaluu (KOPUIOPOB, IBAKyallMOHHBIX BBIXOJOB H T.1I.).
[Ipu 5TOM Ouar moskapa BbIOMpPAETCS B IOMEIIEHUH MaJoro o0beMa BOJIHU3U OT OAHOIO U3
HBAKYallHOHHBIX BBIXOJAOB, JIUOO B IMOMELIEHWU C OONBIIMM KOJIMYECTBOM TOpPHOYEH
Harpy3KH, XapakTepU3YIOILEHcs BBICOKOM CKOPOCThIO paclpOCTPAHEHHUS IUITAMEHU;

B ITOMEIIEHUSX U CUCTEMAaX MOMEIICHU aTpUyMHOTr0 THIIA;

B CHCTEMax MOMEIIEHHH, B KOTOPBIX U3-3a HEJOCTATOUYHOM MPOITYCKHON CIOCOOHOCTH
MyTel 3BaKyallMd BO3MOKHO BO3HUKHOBEHHE IMPOJOJIKUTEIBHBIX CKOIUIEHUH JIOJCKHX
ITIOTOKOB.

B cuydasx, Korga NEpeYMCIEHHBIE THIIBI CLEHApUEB HE OTPAXKAIOT BCEX
0COOEHHOCTEN 00bEKTA, BOZMOXKHO PACCMOTPEHHUE UHBIX CLIEHAPHUEB MOXKapa.

B nomemenun, umeronieM ABa U Oosiee 3BAaKyallMOHHBIX BBIXOZA, oyar MoKapa
clenyeT pa3Melmarb BOJIM3M  BBIXOJA, HMEIOLIEr0 HAuOOJbIIYI0  MPOIYCKHYIO
cocoOHOCTh. [Ipu 3TOM JNaHHBIA BBIXOJA CUMTAETCS OJIOKUPOBAHHBIM C MEPBBIX CEKYH
noXkapa, ¥ IpH ONpeeSIEHUH PACUETHOIO BPEMEHHU 3BAKYallMM HE YUUTHIBAETCS.

B mnomenieHun ¢ OJHUM 3BaKyallMOHHBIM BBIXOJOM BpeMsi OJOKMpPOBAHUS BbIXOZAA
OMpEESAETCS PACUETOM.

CueHapuu mnoxapa, HE peaju3yemMble NpPH HOPMAJIBHOM pEXUME HSKCIUTyaTaluu
0o0beKTa (TEepakThl, MOJKOTHU, XPaHEHHE TOpIOYEH Harpy3ku, HE MpPeayCMOTPEHHOU
Ha3HAYeHUEM O0BEKTa U T.]I.), HE paCCMaTPUBAIOTCS.

8. PacueTHass Benu4MHA WHAMBUAYAJIbHOTO MOXKApHOTO pUCKa IJsl 1-TO ClIEHApus
noxapa Qi B 3JaHUAX, YKa3aHHBIX B MNyHKTEe | (32 MCKIIOYEHUEM KJIACCOB
byHKIMOHATBHOW TOkKapHOW omacHoctH @D1.1, ®1.3, d1.4) paccuuThiBaeTcs TIO

dbopmyre:

QB,i= Qn,i ) (1 - Kan,i) ) Pnp,i ) (1 - Pa,i) ' (1 - Kn.3,i) (3)



rae Qg - 4acTora BOSHMKHOBEHMS 10Xapa B 3/JaHUU B TEUCHHE I'0JIa, OIIpEaeIIsIeMast
Ha OCHOBAHWHU CTATUCTHUYECKUX JAHHBIX, TPUBEICHHBIX B NPWIOKEeHUU N 1 K Hacrosien
Metonuxke. [Ipu OTCYyTCTBUM CTAaTUCTUYECKOW MH(POPMAILIUU JOIYCKAETCsl MPUHUMATh Q;
=4 10 a5 KOXKI0TO 37 aHUS;

Kani - KO3(QQUIMEHT, YYUTHIBAIOIIMNA COOTBETCTBHE YCTAHOBOK ABTOMAaTHYECKOTO
nokaporymenus (nanee - AYII) TpeboBaHHAM HOPMATHUBHBIX TOKYMEHTOB IO MOKapHOH
Oe3onacHocTH. 3HaueHue mnapamerpa K,,; nmpunumaercs paBHbIM K,,; = 0,9, eciu
BBITIOJTHSAETCS XOTS ObI OJTHO U3 CJICIYIOIINX YCIOBUM:

3maHue  obopynmoBaHo cuctemoit  AVII, coorBercTBylomel — TpeOOBaHUAM
HOPMATHUBHBIX JOKYMEHTOB I10 TIOKapHOM 0€30MacHOCTH;

obopynoBanue 3maHus cucreMoil AVYII He TpeOyercs B COOTBETCTBUU C
TpeOOBaHUSIMHU HOPMATUBHBIX JJOKYMEHTOB IO TIOKapHOM 0€30MacHOCTH.

B ocranbsbIx cinyvasx K, IpuHUMaeTcs paBHOW HYIIIO;

Prp.i - BEPOATHOCTb IIPUCYTCTBHS JIOAEH B 3[aHUM, ONPelesieMas U3 COOTHOLICHUS
Prp.i = tpymari / 24, THE tgymari -~ BPEMS HAXOXKACHUS JIOAEH B 31aHUU B 4acax;

P, - BEpOSATHOCTb 3BaKyalllu JIIOeH;

Kisi - K03(pQUIMEHT, y4NUTHIBAIOIIMI COOTBETCTBHE CHCTEMBI IPOTHUBONOXKAPHOM
3alllUThl, HAIIpaBJICHHOM Ha oOecreueHrue OE€30MacHOW 2BaKyallMH JIIOJIEH MpHU IMOXkKape,
TpeOOBaHUSIM HOPMATUBHBIX IOKYMEHTOB IO MOXAaPHOU 0€30IaCHOCTH.

9. BepoATHOCTB 3BaKyalluu P, W3 3JaHMH, yKa3aHHBIX B IyHKTE | (32 MCKIIOYEHHEM

3MaHUA  KJIACCOB  (DYHKIMOHAIBHON moXapHoW omacHoctn @1.1, @1.3, @D1.4),
PacCUUTHIBAIOT IO hopMyJIe:

t,, -t

0,8
0,999 - L,oecmt, <08 -ty <t +t ut, < 6Mun

H3

"P;=140999 ecmt, +t, < 08-t, mt, < 6munH , (4)

0,000, eciut, > 0,8 - t;, nmm t, >6 mMuH

rac t, - pacueTHOC BpEMsl 9BaKyalluu JIFOJICH, MUH,
t, - BpeMs Hadajla dBaKyalluu (MHTEpPBaJ BPEMEHU OT BO3HHUKHOBEHHUsI IMOXKapa 0

HD
Hayaja »BaKyalluu JI0JIei ), MUH,;
t, - BpeMs OT Havaja IMoXkapa 10 OJIOKMPOBAaHWSA DBAKyaI[MOHHBIX IyTeH B

pe3ynbrare pacnpocTpaHeHuss Ha Hux OO®Il, umeromux mpeneabHo AOMYCTUMBIE s
Joiel 3HaueHus (BpeMs OJIOKMPOBaHUS IyTEH 3BaKyallun), MUH;
t, - BpeMs CYIIECTBOBaHHUS CKOIUJICHUMH JIOA€H Ha y4yacTKax MyTH (IUIOTHOCTH

CK

2, 2
JIFOJICKOTO TIOTOKA Ha MyTsIX dBaKyalldu MpeBbiiaet 3Hauenue 0,5 M“/m°).
10. PacueTtHO€ BpeMs 3BaKyaluu JIOAEH t, u3 TOMEIICHUN U 3[TaHUN ONPENCIISIETCS

Ha OCHOBC MOJCIIMPOBAHUA JIBUKCHUA J'IIOI[Cﬁ A0 BbIXOJa HAPYKY OJHHUM M3 CICAYIOHNIHNX



CIIOCOOOB:

[0 YIOPOUICHHOW AaHAJWTHUYECKOM MOJEIM  JBWXKEHUS  JIIOJICKOTO  IOTOKA,
MPUBEACHHON B IIpuiiokeHnu N 2 K HacTosie Metoauke;

[0 MaTEMaTUYECKOM MOJEIH WHAWBUIYAIbHO-TIOTOYHOTO JIBMKCHUS JIIOACH U3
31aHUsl, IPUBEICHHOM B puiokeHnu N 3 K HacTosimen Meroauke;

M0 HMHUTAIMOHHO-CTOXACTHYECKOM MOJCIM  JBIDKCHUS  JIFOJCKUX  ITOTOKOB,
IIPUBENEHHON B IIpuiokeHuu N 4 k Hacrosmen MeToauke.

Bre16op cnocoba omnpeneneHus pacueTHOrO BPEMEHM 3BaKyallud MPOU3BOAUTCA C
Y4€TOM CHEeIU(DUUECKIX OCOOCHHOCTEH OOBEMHO-INIAHUPOBOYHBIX PEIICHUN 3[aHUs, a
TaKke 0COOCHHOCTEH KOHTUHIEHTA (€r0 OJJHOPOIHOCTH) JIOJIeH, HAXO/ISAIINXCS B HEM.

IIpu omnpeneneHUM PacuyETHOTO BPEMEHU HBaKyalluM YYWUTHIBAIOTCA JIaHHBIC,
MIpUBEJCHHBIE B MpwiokeHuu N 5 K HacTosimed MeToauke, B 4aCTHOCTH MPUHITUIIBI
COCTaBJICHUSI PACUYETHOM CXEMbl HBaKyalluu JIOJICH, NapaMeTphbl JIBUKCHHS JIOACH
Pa3IMYHBIX TPYIIN MOOMIIBHOCTH, a TakKKe 3HAYCHHS IUIOIIAJeH TOPHU30HTAIBHBIX
MPOEKIMNA pa3IUYHbIX KOHTUHTEHTOB JIFOJICH.

11. BpemMs Hawana sBakyaluuu t, OIPEAEISIETCS B COOTBETCTBUM C NyHKTOM |

)

npuiioxenus N 5 k Hacroden Meroauke.

12. Bpemsi OnOKMpOBaHMS IMyTeH OHBaKyallud t,, BBIYUCISETCS IyTeM pacyeTa

J1

BpeMeHH JocTikeHuss O®II mpenesnbHO JOMYCTUMBIX 3HAYEHUM Ha HBAaKyallMOHHBIX
MyTAX B pa3IMYHble MOMEHTHl BpeMeHM. llopsmok mnpoBeneHuss pacyera U
MaTeMaTUYeCKHe MOJIENU JUIsl ONpeleieHUs] BpEMEHU OJOKMPOBAaHUS MyTeW 3BaKyaluu
onacHbIMU (paKTOpaMu Mokapa npuBeeH B npuiioxeHuu N 6 k HacToseld Metoauke.

13. KoadduimeHnt, yduThIBalONUNA COOTBETCTBHUE CHUCTEMbI IMPOTHUBOIOXKAPHOM
3alllUThl, HAIIpaBJIEHHONW Ha oOecreueHrue Oe30MacHOW 2BaKyallMH JIIOJICH MpHU MoXKape,
TpeOOBaHUSIM HOPMATUBHBIX JOKYMEHTOB II0 IIOKapHOM Oe3omacHocTH, K ;;
paccuuThIBaeTCs 1o popmyie:

Kisi=1-(1 - Kooui - Keoyn,i) - (1 - Kosui - Knps,i), (5)

rne Kogyi - K03pPUIMEHT, yYUTHIBAIOUIMI COOTBETCTBHUE CHUCTEMbI IOXKAPHOU
CUTHAJIM3AIUHU TPeOOBAHUSIM HOPMATHUBHBIX JOKYMEHTOB 10 TTO’KapHOM 0€30MacHOCTH;

Kcoyn,i - KO3 (UIIMEHT, yYUTHIBAIOIINUNA COOTBETCTBHE CHCTEMbI OMOBEILCHUS JIIOCH
0 MOKape U yIpaBJieHUsI dBaKyalluel Jiojiel, TpeOOBaHUSIM HOPMATUBHBIX JIOKYMEHTOB 10
MoXKapHOU 0€30MaCHOCTH;

Komi - K03((UIUEHT, Y4YUTHIBAIOIIMNA COOTBETCTBUE CUCTEMBI IPOTUBOJIBIMHOM
3alUThl TPEOOBAHUSIM HOPMATUBHBIX JOKYMEHTOB I10 TTOKapHOU 0€30MacHOCTH.

ITopsinox ouenkn mapameTpoB Koswi, Kcoyni M Kpys; npusenen B pasuene IV
HacTtosien MeToTuKku.

14. PacuerHas BeiaMuMHAa WHIUBUAYaJbHOTO TMOXKapHOro pucka Qg Ani 1-ro
CIIeHapHs TI0’Kapa B 3MaHMIX Ki1acca GyHKIIMOHAIBHOU moxapHoi onacHoctr D1.1, d1.3,
®1.4 paccunThIBaeTCs Mo GopMyIie:



Qg,i = Qmi[1- (P +(1-Ps,;) Pcri)l, (6)

rae Qi - 4acTOTa BOZHUKHOBEHUS M0Xapa B 34AHUM B TEUEHUE I0J1a, ONPENEIAETCS
Ha OCHOBAaHUM CTATHUCTUYECKUX JAHHBIX, TPUBEJICHHBIX B MpuiokeHuu N 1 k HacTosien
MeTtoauke;

P, - BEPOATHOCTB dBaKyallu JIOIEH;

Pcpij - BEPOATHOCTD CrIaceHUs JTHOJEH.

15. Beposarnocts 3Bakyanuu P,; 3 3maHuii kiacca (yHKIMOHAJIBHOW MOXapHOU
omacHoctu @1.1, @1.3, 1.4 paccuutsiBatoT 1o Gopmyie:

N,.—-N .
i N Hess, I 0’999 ’ (7)

i

9,1

rae N;, - oOIlee KOIMYECTBO JIOJACH, DBAKYMPYIOIIUMXCS B PAcCMaTPUBAEMOM
CLIEHAPHH;
N,... - KOIMYECTBO HE 53BAaKyMpOBaBIIMXCA mojed. Ompenenserca IyTeM

CYMMHMPOBaHHSI N0 BCEM YYacTKaM IMYTE€H 3BaKyalldd JIIOACH, HE YCIEBIIUX MOKUHYTh
YKa3aHHBIM y4acTOK J0 €ro OJOKHPOBAHUS OMACHBIMU (paKTOpamu moxapa (AJi1 KOTOPbIX
t, + ty, > 0,8 - t5,), ¥ JIIOZEH, MONABINKMX B CKOIUICHUE NTPOAOIDKUTENBHOCTBIO O0Iee 6 MUH
(tee > 6 MrH);

t, - pacyeTHOe Bpems DBaKyalluM JIOJAEH, MHH (ONpPENENAETCd B COOTBETCTBUM C
nyHkrom 10);

ty, - BpeMs Hauana 3BaKyaluu (MHTEpBaJl BPEMEHU OT BO3HUKHOBEHHMS MOXapa 10
Havaja SBaKyaluu Jito/iei ), MUH (OIpeIeNIIeTCs] B COOTBETCTBHH C TYHKTOM 11);

{5, - BpEMs OT Havasia moskapa 70 OJIOKMpPOBaHUS dBAKYaI[MOHHBIX MyTEH B pe3yibTaTe
pactpoctpaHeHus Ha HUX O®PII, uMeronmx NpeaeIbHO TOMYCTUMbIE NS JIFO/I€ 3HAYEHUS
(Bpemsi OJIOKMpOBAHUS MyTeH dBaKyalluu), MUH (OMIPEACNIIETCS B COOTBETCTBHH C TTYHKTOM
12);

t.x - BpeMs CYUIECTBOBAaHUS CKOIUIGHUW JIIOJIeW HAa Yy4acTKax MyTH (TUIOTHOCTb
JIFOJICKOTO MOTOKA HA MYTAX IBAKyallMU MpeBbIIaeT 3HaueHue 0,5 Mz/MZ).

16. BepositHOCTh ciacenust Pcp; onpenensercs no popmyie:

Pcn,i =1- (1 - Kn.3,i)(1 - K@HC,i)(l - K(I),I)(l - KaB,i)! (8)

rae K, ;i - koo puumeHT, yunTeIBaroii COOTBETCTBHE CUCTEMbI IIPOTUBOIOKAPHOU
3allUThI, HANIPABJICHHOW Ha obecrieueHrne Oe30MacHOW dBaKyallu JIIOJEH MpHU TMoXkKape,
TpeOOBaHUSIM HOPMATUBHBIX JOKYMEHTOB IO TIOKapHOM O€30MaCHOCTH, OMPENCIISIETCS 110
dopmyae (5);

Konci - xo3dduuument, yuyuTbIBaIOUIMA JUCIOKALMIO IMOJApa3AeIeHUN MOoKapHOU



OXpaHbl HA TEPPUTOPUU ITOCEIICHUN U TOPOJACKUX OKPYIOB, IPUHUMAETCS paBHBIM Kopc; =
0,95 B cimyuae cOOTBETCTBUS €€ TpeOOBaHUSAM TEXHUYECKOTO perjaMeHTa U HOPMaTUBHBIX
JOKYMEHTOB MO TOXapHOoH Oe3omacHocTH. Ilpm sTomM Bpems tg,; NpUHUMAETCS B
COOTBETCTBUM C PACUYETOM MO MNPWIOKEHUIO 6 K HacrosAmed MeTtonuke uisi JaHHOTO
CLIEHApUs pa3BUTH No)kapa. B octanbhbIX cinyvasx Kepc; IpuHUMaeTcss paBHOM HYJIIO.

K, - K09 OHUIUEHT, yYUTHIBAIOIUHA K1acC QyHKIMOHAIBHON I0KapHON OIACHOCTH
3nannda. 3nadenue napamerpa Kg; npuammaerca pasueiM Kg; = 0,75 B cmemyrommx
CIIy4asx:

s 3paHuil kinacca @1.1 B cimywae coOmoneHusi TpeOOBaHWN HOPMATHBHBIX
JOKYMEHTOB 10 TO0XXapHOW O€30MaCHOCTH K OCHAILEHUIO MEPBUYHBIMU CpPEJICTBAMU
MIO’KAPOTYILEHUS;

s 3naHuil kiacca ®1.3 B cioywyae coOunojieHUst TpeOOBaHUMN HOPMAaTHBHBIX
JOKYMEHTOB 10 TIO’KapHOM 0€30I1aCHOCTU K yCTPOUCTBY aBapUUHBIX BBIXO/OB;

1151 31annil kinacca @ 1.4 - Bo Beex cltydasix;

B ocranpHpIX ciaydadx [uid 3paHui knaccos @l.1. @1.3 Ky; npuHuMaeTcs paBHOM
HYJIIO;

K,si - K09(ppuIMeHT, yunThIBalOIINi COOTBETCTBUE IMyTEH ABaKyallMl TPEOOBAHUIM
HOPMAaTHBHBIX JOKYMEHTOB I10 TIO’KapHOI 0€30MMaCHOCTH.

3nauenue napamerpa K,,; npunumaercsa pasubM K,;; = 0,8 B ciydae coOmoneHus
TpeOOBaHUI HOPMATUBHBIX JTOKYMEHTOB MO MOKapHON 0€30MaCHOCTH K ITyTSM 3BaKyaluu.

B ocransnbIx ciydasx K, mpuHUMaeTcsa paBHOM HYJIIO.

III. ITopsnok mpoBeAEHUs pacyeTa UHAUBUAYAJIBHOTO
II0XKapHOTr'0 PUCKa

AHanu3 nokapHON OMAacCHOCTH 3/1aHUS

14. J{ns mpoBeieHUsI aHAIK3a MOKapHOM OMACHOCTH OCYIIIECTBIIIETCS COOp JIAaHHBIX O
31aHWH, KOTOPBIA BKIIFOYAET:

00bEMHO-TJIAHUPOBOYHBIE PEIICHUS;

Ter1o(hU3NYECKUe XapaKTePUCTUKN OTPAKIAIONIUX KOHCTPYKIHMU U Pa3MEIIeHHOTO
000py10BaHUS;

BHJI, KOJJMYECTBO M Pa3MENICHUE TOPIOYUX BEILIECTB U MATEPUAIIOB;

KOJIMYECTBO U MECTA BEPOSITHOTO Pa3MEIICHUSI JIFOJICH;

CHUCTEMBI TOXKAPHOW CHUTHAIU3AIMA U TOXKAPOTYIIEHUS, NMPOTUBOJABIMHON 3aIIMTHI,
ONIOBEILECHUS JIFOAEH O TTOXKape U YIIPABJICHUS IBAKyallUEH JIOIEH.

15. Ha ocHOBaHMHM TIOJYYEHHBIX JAHHBIX MPOU3BOJUTCS aHAIW3 MOXKAPHOU
ONACHOCTH 3/1aHUS, IIPU 3TOM YUYHUTHIBACTCS:

BO3MO>KHAsl IUHAMUKA Pa3BUTHA MOXKapPa;

COCTaB M XapaKTEPUCTUKHA CUCTEMbI POTUBOIIOKAPHON 3aLIUTHL;

BO3MOYKHBIE MOCJIEACTBHS BO3AEHUCTBHUA MOXKAPa HA JIOJAEH U KOHCTPYKLIMU 31AHUSA.



Ol'[peI[eJICHI/IC YaCTOTBI pCaJIN3allUHU ITOKAPOOIIACHBIX CI/ITyaHHﬁ

16. YacTtora peanu3aluy IOXKApOOMACHBIX CUTyallUHd ONPENeNAeTCs 4YacTOTOU
BO3HUMKHOBEHHUs IIOKapa B 3JaHUM B TeueHHWe ronaa. llopsaok ompeneneHus 4acTOThI
BO3HUMKHOBEHUS [10Kapa B 3aHUM IpuBeeH B pasnene Il nacrosmen Meroauku.

[TocTpoenue nosneit onacHsIx (GaKTOPOB MOXKapa I Pa3IHIHbIX
CLIEHAPHUEB €r0 Pa3BUTHS

17. JIns mocTpoeHus: moJsied omacHbIX (PAKTOPOB MOXkKapa MPOBOAUTCS 3KCHEPTHBIN
BbIOOp CIIEHApusi WIM CIIEHApUEB I0XKapa, HPU KOTOPBIX OXKHUAAIOTCA HaUXyJLINE
IIOCJIEICTBHS U1l HAXOALIUXCS B 3aHUU JTFOJEH.

dopMyIMpOBKa CLIEHApHsI Pa3BUTHS MOKapa BKIIOYAET B C€0sI CISAYIOLINE ITAIIbI:

BBIOOP MECTa HaXOXKJI€HUS IEPBOHAYAIBHOIO OYara rnoxapa 1 3aKOHOMEpPHOCTEH ero
pa3BUTHS;

3aJlaHd€ pPacueTHOM obOnacTh (BBIOOpP paccMaTpuBaeMOM IPU PACUYETe€ CUCTEMBI
MOMEIICHUI, OINpEJEeNICeHNEe YYUTHIBAEMBIX IMPH pacyeTe »3JIEMEHTOB BHYTPEHHEU
CTPYKTYpPBbI IOMEUIEHU I, COCTOSTHUS TPOEMOB);

3aJlaHie TapamMeTpOB OKPYKAIOIIEH cpeAbl M HadalbHbIX 3HAYEHUH MapaMeTpoOB
BHYTPH ITOMEIICHU.

B cootBercTBUM c mipuioxkeHueM N 6 Kk Hactosmed Meroauke dopmynupyeTcs
MaTeMaTH4YeCcKasi MOJIEIb Pa3BUTHS NI0Kapa U MPOBOANUTCA MOJAEIUPOBAHNUE €TI0 JUHAMUKA
pa3BUTHSL.

Ha ocHOBaHMM pE3yNbTaTOB PaCUYE€TOB OCYILIECTBISAETCS NOCTPOEHUE MOJIEN OMAaCHBIX
(bakTOpoB MoOKapa U ONpeAesieTcs 3HaueHUEe BPEMEHU OJIOKMPOBaHMsSI MyTel IBaKyallu
OOIT t,,.

OneHka rnocieacTBUil BO3AEHCTBUS ONacHbIX (PaKTOPOB MOXKapa
Ha JIFO/IeH JIJIsl pa3IMYHbIX CLIEHAPUEB €r0 Pa3BUTHS

18. OueHka MOCIEACTBUI BO3JCHCTBUSA OMACHBIX (AKTOPOB TOXKapa Ha JItOJEH
3aKJTFOYACTCS B OTPEICIICHIH BEPOSATHOCTH dBAKyalluu JIOEH U3 3/IaHUS NP TIOKape.
BepositHocTh 3Bakyanuu Joaei ompeaensiercs mo  (opmyne (3) Ha OCHOBe
COTIOCTABJICHUS 3HAYEHUW BPEMEHH HBaKyallud JIFOJACH U BPEMEHH OJIOKMPOBAHUS MyTeH
HBaKyalluH OMACHBIMH (paKTOpPaMH TMOXkKapa.
(B pen. ITpukaza MUC Poccuu ot 12.12.2011 N 749)

Jl1st ompenesieHust pacueTHOr0 BPEMEHH 3BaKyalluH JIFOJICH t, B COOTBETCTBHH C
npuioxkenusimu N N 2 - 5 k HacTosimied MeTtoauke ompenenseTcss MOAEb ABaKyalluu

JIONEW W3 34aHUA, IPOBOAUTCA NOCTPOCHHE PACYETHOM CXEMBl DSBaKyalluM U
OCYILECTBIISIETCSA MOJAEIUPOBAHNE dBAKYALUN JIFOJIEH.



19. B cootBercTBUU ¢ pazaenoMm Il HacTosier MeToauku MpoBOAUTCS ONpeIeIeHUe
pacuyeTHON BEIMYMHBI MHAUBUAYAIHHOIO IMOXAPHOIO PUCKa Qp MU COIOCTABJIICHUE €€ C

HOPMAaTUBHBIM 3HAUE€HHUEM MHAWBHIyaJIbHOTO MOXKAPHOTO pUCKa Qf .

VueT Hanmmuusg cucteM oOecIieueHUs HO)I(apHOﬁ
0e301macHOCTH 3daHUsA

20. Hanuune cuctem obecrieueHus MoKapHOW 0€30MacHOCTH 3/1aHUS YUUTHIBACTCS B
COOTBETCTBUM C hopmysiol (4) u monoxkeHusiMu pazzena [V Hactosieit Meroauku.

brok-cxema, WILTIOCTpUPYIOIIAsl MOPSAJOK IMPOBEACHHS pacueTa WHIUBUIYAIBHOIO
MO’KAPHOT'O PHUCKA, IPEJICTAaBIIEHA Ha puC. 1.

/
/ AHanmu3 noxapHOW OMacHOCTHU 3/1aHus /

/ |

~

~
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Puc. 1. HOpHI[OK IMPOBCACHUA paCuCTa HHINBHUAYAJIbHOT'O
IMOZKAapHOI'O pUCKa

IV. TTopsiaok pa3pabOTKH JOTIOJHUTEIBHBIX
MIPOTHUBOMNOXKAPHBIX MEPONIPUATHH TIPU ONPEICIICHUN PACUECTHOU
BEJIMYMHBI MHUBUYAJIBHOTO TTOXKAPHOTO PUCKA

21. B cnydae, ecnu pacueTHas BEJIWYWHA WHAWBHIYAJIbHOIO IOKApHOTO pHCKa
MPEBBIIIAET HOPMATUBHOE 3HAUYECHHE, B 3/IaHUU CIEAYET MPETyCMOTPETh JIOMOJIHUTEIbHbIE
MIPOTHUBOIIOXKAPHBIE MEPONPUATHS, HAlPABJICHHbIE HA CHIKEHHUE BEIMYHMHBI MOXKAPHOIO
pucka.

K unciny npoTuBONnokapHbIX MEPONPUATUN, HAPABICHHBIX HA CHUKEHUE BEIIMYUHBI
MO’KAPHOTO PUCKA, OTHOCSATCA:

OPUMEHEHUE JOMOJHUTEIbHBIX OOBEMHO-TIJIAHUPOBOYHBIX PEIICHUH U CPEJICTB,
o0ecreunBaroIUX OrpaHUYeHHE PaCPOCTPAHEHUS TOXKapa;

YCTPOMCTBO JAOMOJHUTEIbHBIX 3BAKYalIHOHHBIX ITyTEH U BBIXOJIOB;

YCTPOMCTBO CUCTEM ONOBELICHUS JIFOAEH O TT0XKape U YIIPABJICHUs BaKyalllueu J0IeH
MOBBILIEHHOTO THIIA;

OpraHU3aIMs NO3TAITHOM dBaKyalluu JIOAEH U3 3/1aHUS;

MPUMEHEHUE CUCTEM IPOTUBOABIMHON 3aIlIUTHI;

YCTPOMCTBO CUCTEM aBTOMATHYECKOTO MOKAPOTYIICHUS;

OrpaHUYCHHE KOJMYECTBA JIIOJeW B 3[JaHUM [0 3HAaYeHUH, 00eCreUnBaIOIINX
0€30MacHOCTh UX IBAKyallly U3 3AaHUS.

D@ deKTUBHOCTh  JOMOTHUTENBHBIX MPOTHUBOIMOKAPHBIX MEPONPUATUN  JTOJKHA
MOATBEPKIATHCS TOBTOPHBIM PACUETOM BEIMYMHBI MHANBUAYAJIBHOTO MOKAPHOTO PHUCKA.
(m. 21 B pen. Ilpuxaza MUC Poccum ot 12.12.2011 N 749)

22. D@GeKTUBHOCTh KaXJAOTO €3 TEPEUYHUCICHHBIX BBIINIE TPOTHUBOIOKAPHBIX
MEpONPUATUIA ONPENEsAeTCS CTENEeHbI0 BIUSHUSA HA mapaMmeTpel t , to , t. ., a s

p!? HY
CUCTCMbI no>1<apH0171 CHUTHaJIM3alluu, HpOTHBOJlBIMHOfI 3allIUTBI U CUCTEMBI OIIOBCIICHUA
JIIOZEH TIPHU MOKAPE U YIPABICHUS dBaKyallue JIF0AEH TaKxke rnapamerpamu K Kooy, H

K

00H !

s *



3nauenue mapamerpa K, NPUHMMAETCs paBHBIM K. = 0,8, €ci BEIIOIHAETCA

XOTsI OBl OTHO U3 CICAYIOIINX YCITOBUIA:

30aHMe O0OpYZOBAaHO CHCTEMOW I0XKAPHOM CUTHAIM3alMM, COOTBETCTBYIOLICH
TpeOOBAHUSAM HOPMATUBHBIX TOKYMEHTOB IO IIOKapHOU O€3011aCHOCTH;

00OpyZOBaHME 3/aHMsl CUCTEMOM IIOXKAPHOW CHUTHaJM3aluu He TpeOyercss B
COOTBETCTBUH C TPEOOBAHUSAMHU HOPMATUBHBIX JJOKYMEHTOB I10 MOXKApHON 0€30I1aCHOCTH.

B ocranpHbIX ciiydasx K, ODPUHUMAETCS PaBHOM HYIIIO.

(n. 22 B pen. Ilpukaza MUC Poccum ot 12.12.2011 N 749)

23. IlpuMeHeHHE B KadyeCTBE JIOMOJIHUTEIBHOTO MPOTHUBOIIOXAPHOTO MEPONPUATHS
O0BEMHO-TUIAHUPOBOYHBIX ~ PEIIEHUH M  CPEICTB, OOECIEUMBAIOIIUX OTPAHUYCHHE
pacnpoCcTpaHEHHUs] TOXapa, JOCTUTraeTcsd O0O0ECleYeHUEM HOPMHUPYEMBIX IPEAETIOB
OTHECTOMKOCTH W TIOHMKEHHOW IOYKapHOM ONAacHOCTU OOJIMLIOBOYHBIX CTPOMTEIBHBIX
MaTEpUaJIOB, MCIHOJB3YEMBIX B OIPaXAAIOIIUX KOHCTPYKIMSIX MOMELIEHUS, B KOTOPOM
HAXOJUTCS BEPOSITHBIN oYar mosapa.

CreneHb BIMSHUS JAHHOTO JOTOJHUTEIHHOTO MPOTHUBOMOXKAPHOTO MEPONPUATHS HA
IMHAMHUKY PacHpOCTpaHEHHUs TOXKapa W, COOTBETCTBEHHO, 3HAYEHUE TMapameTpa t,

OIIpCACIIACTCA IIYTCM  IIPOBCACHHA  IIOBTOPHOI'O  pacydcTa ts, IIOCJIC BHCCCHMHIA

COOTBETCTBYIOIIMX U3MEHEHUI B CXeMY 00bEMHO-TIIIAHUPOBOYHBIX PEIICHUN 3/1aHHUS.

24. Ilpym UOpUMEHEHMM B KayeCTBE JIOMOJIHUTEIBHOTO IPOTHUBONOKAPHOTO
MEpONPUATHS YCTPOKCTBA JOMOJHUTENIBHBIX 3BAaKyallHOHHBIX ITyTEW M BBIXOJIOB CIIEIYET
BBITIOJTHUTH MTOBTOPHBIN PACYCT 110 OIICHKE Mapamerpa t, C y4eTOM OTKOPPEKTHPOBAHHBIX

00BbEMHO-TUTAHUPOBOYHBIX PEIICHUH.

25. Ilpm nOpuMEHEHHMM B KayeCTBE JIOMOJIHUTEIBHOTO MPOTHUBONOKAPHOTO
MEPOTPUATHS YCTPOMCTBA CHUCTEMBI OIOBENICHUS JIOJEH O TMOXape W YNpaBJICHUS
ABAaKyallMel JIOACH TOBBIINICHHOTO THMA CJIEAYET BBIIOJHUTH MOBTOPHBIA pacyeT 0
OICHKC MapaMeTpa t ¢ YYETOM MepepacrpesieicHusi IMOTOKOB 3SBAKyHPYIOIIMXCS U

M3MEHEHHMs CXEMBbl DBaKyallUd B 3aBUCUMOCTH OT CLIEHAPUEB BO3ZHUKHOBEHUS U Pa3BUTUSA
nokapa M, COOTBETCTBEHHO, alIroputMa (YHKIIMOHUPOBAHUS CUCTEMBI OMOBELICHUS
JIOZIEH O MOXKape U YIPABICHUEM IBAKYaLMHU JIIOIECH.

3HayeHue nmapameTpa K IIPUHUMAETCS PaBHBIM K = 0,8, ecnu BBINOJIHAETCS

COVYD,i COVYD,i
XOTs1 OBl OJTHO U3 CIEAYIOUINX YCIOBUM:
(B pen. IIpukaza MYC Poccuu ot 12.12.2011 N 749)

31aHue O0OpYAOBAaHO CHUCTEMOM OMNOBELIEHUS JIOACH O moXape W YIpaBJICHUs
ABaKyallMe JIOJIeH, COOTBETCTBYIONIEH TPEOOBAHHMSIM HOPMATUBHBIX JOKYMEHTOB TIO
MoKapHOH 0€30MacHOCTH;
(B pen. ITpukaza MUC Poccuu ot 12.12.2011 N 749)

o0OpyZOoBaHUE 37aHUSI CUCTEMOW OMNOBEIICHMS JIIOJed O MOoXKape W YIpaBlIEHUs
ABaKyalMe mrojed He TpedyeTrcs B COOTBETCTBUM C TPEOOBAHMSIMU HOPMATHBHBIX
JIOKYMEHTOB IO MOKapHOI 0€30MacHOCTH.

(B pen. IIpukaza MUYC Poccuu ot 12.12.2011 N 749)



B ocranpHbIX ciiydasx K., TPUHUMACTCS PABHOU HYIIIO.

(B pexn. ITpukaza MUC Poccum ot 12.12.2011 N 749)

26. BuusHue cucTeMbl NPOTUBOABIMHOW 3alIUTHl HAa YPOBEHb OOECHEUYEHHOCTH
0€e30MacHO 3BaKyallnu JIOEH MIPH MOXkKape OLIEHUBAETCS [TOCPEACTBOM pacueTa 3HaUCHHUSI
t;, C Y4YEeTOM TEXHHYECKHUX XApPAKTEPUCTUK IPUMEHSIEMOr0 BEHTUISALIMOHHOTO

0o0OpyZI0OBaHUSI TMPOTHUBOABIMHON 3amuThl. [lombop mapaMeTpoB BEHTHIISIIMOHHOTO
000pyZIOBaHUSI OCYIIECTBISIETCS B COOTBETCTBHH C HOPMATHBHBIMH JOKYMEHTaMH II0
nokapHoi Oe3omacHocTH. [Ipyw ATOM i BBIIOJHEHHWS PACUETOB CJIEAYET MPUMEHSTH
30HHYIO (30HAJIBHYIO) WUJIU MOJIEBYIO MOJICIIH.

3HaueHUe mapamecTpa KI'UB,i IIPUHUMACTCS paBHbBIM K = 0,8, CCJIM BBIIIOJIHACTCSA

T113,1
XOTsI Obl OTHO U3 CIACAYIOIINX YCITOBUIA:
(B pexn. IIpukaza MYUC Poccuu ot 12.12.2011 N 749)

31aHue OOOPYJIOBAHO CHUCTEMOM MPOTUBOJBIMHOM 3allUThl, COOTBETCTBYIOIIEH
TpeOOBaHUSIM HOPMATHUBHBIX JTOKYMEHTOB I10 MOKapHOU 0€3011aCHOCTH;
(B pexn. ITpukaza MUC Poccum ot 12.12.2011 N 749)

o0OpyZOoBaHUE 3[aHUSl CHCTEMOW MPOTUBOJABIMHOM 3allMTBl HE Tpedyercs B
COOTBETCTBUH C TPEOOBAHUSMU HOPMATUBHBIX IOKYMEHTOB IO [T0KAPHOU O€30MaCHOCTH.
(8 pen. ITpukaza MUC Poccuu ot 12.12.2011 N 749)

B ocranpHbIX ciydasx K, OPUHUMAETCS PaBHOW HYIIIO.

(B pen. ITpukaza MUC Poccum ot 12.12.2011 N 749)

27. OrpaHuueHHE KOJIMYECTBA JIIOJEH B 3MaHUM JO 3HAYEHUN, OOECIEeUMBAIOLINX
0€30MacHOCTh WX 9BaKyallud U3 3JaHUs MpU TOXKape, YUYUTHIBAETCA TMOCPEICTBOM
MTOBTOPHOTO pacueta 3HAYCHUS napaMmeTpa t, npu CYIIECTBYIOIIUX

00bEMHO-TUIAHUPOBOYHBIX ~ PEHICHUAX ¢  OTPAaHMYCHHOM 3HAYEHUU  KOJIMYECTBA
ABAKYUPYIOIIUXCS MPH MOXKapeE.

28. Jlns mosydeHusi UCXOJIHBIX JTaHHBIX, HEOOXOAUMBIX JIJIsi TIPOBEACHUSI PacUeTOB,
MPETyCMOTPEHHBIX HACTOAIIEH METONMKOW, CIeAyeT HCIOJIb30BaTh CIPABOYHBIC
MCTOYHHUKHU MH(GOPMAIIMH U IPOEKTHYIO JOKYMEHTAITUIO 3/1aHMUS.

[Tpunoxenue N 1
K YHKTY 8 MeToauKu

CTATUCTUYECKUE JAHHBIE
O HYACTOTE BO3HMKHOBEHUNA 1TOKAPA B 3IAHUAX

Crrcok M3MEHSIONMUX TOKYMEHTOB
(B pen. IIpukaza MUYC Poccuu ot 02.12.2015 N 632)



N HaumenoBanue 31anus Yacrora
/11 BO3HHUKHOBEHUS
noxapa B
TEUEHHUE rojia
-2
1. |ObmeoOpa3oBaTenbHbIe OpraHU3AUU 1,16 - 10
2. |Opranuzaiuu Ha4ajabHOTO MPO(HEeCcCCUOHATBLHOTO 1,98 - 107
oOpazoBanus (MPoPeCCUOHATBHOE TEXHUUECKOE YUUITUIIIE)
3. |Opranuzanuu cpeaHero npodeccuoHaaIsHOro 00pa3oBaHUs 2,69 - 107
(cpenuee crienuaabHOE YU4eOHOE 3aBEICHHE)
4. | JlomkonbHbIE 00pa30BATENbHBIE OPraHU3alun 1,3-107°
5. |JleTckue 0310pOBUTEIIbHBIC JIareps, JICTHUE ACTCKHUE J1aun 1,26 - 103
6. |CanaTopum, ToMa OTAbIXA, TAHCHOHATHI 2,99 - 107
7. | AMOynaTopuu, NOJUKINHUKY, TUCIIAHCEPBI, MEIITYHKThI 8,88 - 10°
8. |3maHusi pO3HUYHON TOPTOBIIH: 2,03 - 107
YHUBEpPMAaru, NpOMTOBAapPHbIE Mara3uHbl;
YHUBEpPCaMbl, POJOBOJILCTBECHHBIC Mara3uHbI;
MarasuHbl CMEIIaHHBIX TOBApPOB;
arnTeKu, aNTeYHbIE JIAPbKU;
9. |3naHust ppIHOYHON TOPTOBIIU: 1,13 - 107
KPBITHIE, OTITOBBIE PHIHKU (M3 3aHHUI CTaIlMOHAPHOM
MOCTPOMKH),
TOPTOBbIE MaBUJIHLOHBI, KHOCKH, JapbKH, MaJIaTKH,
KOHTEHHEPHI
10. |3manus opraHu3anuii 00IIECTBEHHOTO MU TAHUS 3,88 - 107
11. |T'ocTHHUIEI, MOTEIIH 2,81 - 102
12. | CnopTUBHBIE COOPYKEHUS 1,83 - 107
13. |3manust 3peNUIIHBIX U KyJIbTYPHO-TIPOCBETUTEIHHBIX 6,90 - 107
YUPEKICHUN
14. | BubnmoTeku 1,16 - 10°
15. | Mysen 1,38 - 107




16. | boapHUIIBI 1,3 - 107
17. | OOpa3oBaTebHbIE OPraHU3allui C HATMYUEM HHTEpHATa 7,7-10°
18. | Cnenmanu3upoBaHHbIE 10Ma MPECTAPETbIX U MHBATUIOB 7,710
19. | loma xusple MHOTOKBApPTUPHBIE 2,6 - 107
20. | JloMa kusible 0JTHOKBAPTHUPHBIE 1,9-10°

[Tpunoxenue N 2
K yHKTy 10 Metoauku

VIPOIIEHHA 1 AHAJIMTUYECKA I MOJEJIb
JIBIDKEHUS JIFOJJCKOI'O ITOTOKA (OITPEJAEJIEHUE PACYUETHOI'O BPEMEHU
PBAKYAILINU JIFOJEN 13 TIOMELIEHUI U 3JTAHUN 110 PACYETY BPEMEHU
JIBIDKEHUS OJTHOT'O WJIN HECKOJIBKUX JIFOJCKUX [TOTOKOB
YEPE3 PBAKYALIMOHHBIE BBIXO/IbI OT HAUBOJIEE
VJIAJIEHHBIX MECT PASMELLEHUS JIFOJIEN)
CHI/ICOK N3MCHAIOIIINX I[OKyMCHTOB
(B pen. ITpukazoB MUC Poccum ot 12.12.2011 N 749,
ot 02.12.2015 N 632)

PacuetHoe Bpems osBakyauuu Jirojgen  t U3 TOMEIICHUNW W 3IaHui
p
YCTaHABJIMBACTCAd [0 PacyeTy BPEMEHU JBHKEHUS OJHOTO MM HECKOJBKUX JFOACKUX
MOTOKOB 4Yepe3 HBaKyal[MOHHBIC BBIXOJIbI OT HAHOOJIEE YJAICHHBIX MECT pa3MEeICHUS
JIOJIEN.
[Ipu pacuere Bechb NyTh [JBIXKEHMS JIIOACKOTO TMOTOKAa MOJpa3JessieTcs Ha
y4acTKu (IpoXoJ, KOpUII0p, ABEPHOM MPOeM, IECTHUYHBIN Mapl, TaMOyp) JIUHOM |
[
W WUpUHOW JenbTa. HauanbHbIMM yyacTKamu SBJISIOTCS MPOXOIbI MEXKIY pabouuMu
[
MecTaMu, 000pYJI0OBaHUEM, PSIIAMU Kpecell U T.1II.

[Ipu omnpeneneHuy pacuyeTHOTO BPEMEHM SBAKYyallMM JIIOACH [JIUHY U IIUPUHY
KOKJIOr0 ydacTKa NYTH D3BaKyallud I NPOEKTUPYEMBIX 31aHUA INPUHUMAIOT 110
NPOEKTy, a [UIsl TOCTPOEHHBIX - MO (PaKTUYECKOMY MOJOKEHUI0. J[TuHy myTH 1o
JECTHUYHBIM MapuiaMm, a TAKXe M0 NaHAycaM U3MEPSIOT M0 JJIMHe Mapuia. /vy myTtu



B JBEPHOM TIpOE€M€ TMPUHUMAIOT paBHOW Hymt0. [lpoem, pacronoKeHHBIN B CTEHE
tonmuHon Gonee 0,7 M, a Takke TaMOyp cleyeT CYUTaTh CAMOCTOATEIbHBIMU
y4acTKaMu TOPU30HTAIBHOTO ITyTH, UMEIOIMMU KOHEUHYIO JUIUHY | .
I
PacueTHoe Bpems 3BaKyaluu JIIOACH t  CIIeTyeT ONpeAeNATh KaKk CyMMY BPEMEHHU
p
JBUYKSHUS JIIOJICKOTO MOTOKA MO OTJEIBHBIM yJacTKaM MyTu t 1o ¢opmyiie:
I

t =t +t +t+..+t, (I12.1)
P 1 2 3 1
riae t - BpeMs IBHXKEHUS JIFOJICKOTO IMOTOKA Ha MIEPBOM (HA4aJIbHOM) y4acTKe,
1
MHH.;
t, t, t, ... t - BpemMs JOBHXKCHUS JIOACKOIO IIOTOKA HA KAXKIOM U3
1 2 3 I

CJIEYIOIIUX TIOCJE MEPBOT0 yYacTKa IyTH, MUH.
BpeMst nBWXEHHS JFOACKOTO TIOTOKa TIO TEPBOMY Yy4YacTKy IMyTH t, MHH.,
I
PacCUUTHIBAIOT IO hopMyJIe:

1
t =-, (I1.2.2)
1 V
1
rae |l - qMHa nmepBOro yyactka myTH, M;
1
V - CKOpOCTh JBMXKEHHUS JIIOJICKOTO TOTOKa I10 TOPU30HTAIBHOMY IIyTH Ha

1
MepBOM YywacTke, M/MuH. (onpenensiercs 1o Tabmune [I12.1 B 3aBUCHMOCTH OT
mI0THOCTH D).
[1710THOCTE OAHOPOJHOTO JIIOJCKOTO TOTOKAa Ha TMEpPBOM YyyacTke mytd D
1

PacCCUYUTHIBAIOT IO (popmyIie:

DY — , (112.3)



1 1 x genbra
1 1

rae N - 4ucio moaed Ha IEPBOM YYaCTKeE, Yell.;
1
f - cpennss TuTOMAMb TOPU30HTAIBHON IPOSKIINN YEIIOBEKa, Mz/‘-ICJ'I., MIpUHUMAEMAas B

COOTBETCTBUHM C MyHKTamu 4, 5 mpuoxenust N 5 k HacTosieid MeTtoauke;
(B pen. Ilpuxaza MYC Poccuu ot 02.12.2015 N 632)

JleJIbTa - IIMPUHA IIEPBOTO YYACTKA MYTH, M.

1
Cxopocth V JIBHXKEHMS JIIOJICKOrO ITOTOKA HA y4acTKaxX MyTH, CICAYIOIINUX MMOCIIE
1

IepBOro, MNPUHUMAIOT 1o Tabymie [12.1 B 3aBUCUMOCTH OT HHTEHCUBHOCTH JIBUKEHUS
JIFOJICKOr0 TMOTOKA M0 KaXJIOMY U3 3THX YYACTKOB MYyTH, KOTOPYIO BBIYUCIISIOT JJIS
BCEX YYaCTKOB MYTH, B TOM YMCJIC U JIJIS1 ABEPHBIX MPOEMOB, 110 (hopMyIie:

g X enbTa
-1 -1
[ [ —— , (I12.4)
1 JeIbTa
|

r7ie IenbTa , JebTa - MIMPUHA PacCMAaTPUBAEMOTO 1-TO U MPEIIECTBYIONIETO
[ -1
€My y4yacTKa IyTH, M;

0;,0;;, - MHTEHCUBHOCTH JBM)XCHUS JIFOJCKOTO MOTOKA MO paccCMaTprUBaeMOMy 1-My U
MPEIIIECTBYIONIEMY YydYacTKaM IyTH, M/MUH. (MHTEHCUBHOCTH JBWIKCHHS JIFOJICKOTO
MOTOKa Ha MEPBOM YYacTKe MyTu ¢, ompexaensercs no tadnune [12.1 mo 3nHayenuto D,
ycraHoBlieHHOMY 110 hopmyite (112.3)).

(B pen. IIpukaza MYC Poccuu ot 12.12.2011 N 749)
Ecnu 3nauenwue q , onpeaensemoe o ¢popmysne (112.4), MeHpimie wim  paBHO
[
q ,TO BpeMs JIBH)KEHUS [0 YYaCTKy NyTH t , MUH., paBHO:
maX I

t ==, (112.5)



IpY ATOM 3HAYCHUS , M/MUH., CJIeyeT MPUHUMATh PAaBHBIMHU:
max
16,5 - 1151 TOPU3OHTAIIBHBIX MyTEH;
19,6 - 1y IBEPHBIX IPOEMOB;
16,0 - 1714 JIECTHHIIEI BHU3;
11,0 - nns AECTHHUIIBI BBEPX.
Ecnu 3nauenue q, omnpeaenernHoe mno Gopmyne (112.4), 6onbmie q , TO
[ max
IUPHUHY JCJIbTa JTaHHOTO Y4YacTKa MyTH CIEAyeT YBEIMYNBATh HA TAKOE 3HAYCHUE,
[
MIPU KOTOPOM COOJTIOAETCS YCIIOBUE:

qQ <=q . (I12.6)
I max



[Ipn HEBO3MOXXHOCTU BbINOJHEHUsA yciioBusA (I12.6) MHTEHCMBHOCTh M CKOPOCTh ABMKEHHUS JIOJACKOTO IOTOKA IO
y4dacTky 1 onpezaesnstot no tadauie [12.1 mpu 3nauenun D = 0,9 u 6onee. [lpu 3TOM crnenyeT yuuThIBaTh BpeMsl 3aJ€piKKU
JABVOKEHUS JIFOJIEH U3-3a 00pa30BaBILErOCs UX CKOILJIEHMS.

(8 pen. ITpukaza MUC Poccuu ot 02.12.2015 N 632)

Taomuma I[12.1
NHTEHCUBHOCTh M CKOPOCTh JIBUKEHUS

JIFIOOCKOI'O ITIOTOKA HAa PA3HBIX YIACTKaAX HYTeﬁ 9BaKyalluun
B 3aBUCHUMOCTH OT IIJIOTHOCTH

[ImotHOCT | ['Opr3oHTaNbHBIN NyTh | [IBEpHOM JlectHuua BHU3 JlectHuua BBepx

b II0TOKA IpOEM,

D. M2/a2 | CKOPOCT | HHTEHCHBHOC | 1o vprnre | CKOPOCT | HHTEHCUBH | CKOPOCTb | MHTCHCHBHOCTS (,
’ bV, Tb ¢, M/MUH Th q, M/MHH bV, OCTb (, V, M/MuH. M/MMH.

M/MUH. ’ M/MUH. M/MUH.

0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 53
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0




0,60 28 16,3 19,05 24,5 141 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 u 15 13,5 8,5 8 7,2 11 9,9

Oonee

[IpuMeyaHue - MHTEHCUBHOCTD JIBH>KEHHSI B IBEPHOM MPOEME MPH IIIOTHOCTH noToka 0,9 u Oonee, paBHas
8,5 M/MHUH., yCTaHOBJIEHA JUIsl JABEPHOrO Mpoema MHUpUHOM 1,6 M u Oojee, a IpHU JABEPHOM IPOEME
MEHBIIEH IIMPUHBI HHTEHCUBHOCTD JBUKEHUS CIEAYET ONpenessaTh no popmyie q = 2,5 + 3,75 x nenbTa.

L 8y

841

-y

Puc. I12.1. Ciugaue mroICKUX IMOTOKOB




[Ipy cousHUM B Hayaje i-ro ydacTKa JBYX U Ooiee JIOACKUX MOTOKOB (puUc.
[12.1) ”HTEHCUBHOCTH ABUKEHUS ( , M/MHH., PACCUUTHIBAIOT 1O (hOpMYyJIE:
i

SUM q X OenpTa

-1 -1
q = ---mmmmmmmmemeeeee- , (I12.7)
i JeabTa
|
req - MHTCHCHBHOCTH JIBHDKCHUS JIFOJICKMX ITOTOKOB, CIMBAIONIUXCS B HAYalIe
i-1
I-TO yyacTKka, M/MUH.;
JeNNbTa - IIUPHHA YYACTKOB IYTH CIIUSHHUS, M;
i-1

AcJIbTa - IIMpPHUHA paCCMAaTpUBACMOI0 y4aCcTKa IIyTH, M.
[




Ao03ar uckntoueH. - [Ipukaz MUC Poccun ot 02.12.2015 N 632.

Bpems 3anepxku t, OBIKEHUS JIOJEH Ha y4JacTKe 1 W3-3a 00pa3oOBaBINETOCS WX
CKOTUICHHUS Ha TPaHMIIE C TIOCTEAYIONINM y4acTkoM (1 + 1) onpeaensiercs mo ¢popmyiie:
(a63an1 BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

t=N-f- 1 1|
qnpuD:O.g.b q b

i+1 i i
(a63an BBeneH [pukazom MUC Poccuu ot 02.12.2015 N 632)

rjae N - KoJIM4eCcTBO JIIOASH, Uell.;
(a63an1 BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

f - ILIOIIA/Ib TOPH3OHTATBHON MPOCKIIMH YeI0BEKa, M*/UelL.;
(a63an1 BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

Orpu D = 0.9 -~ MHTEHCHBHOCTB JIBUJKEHMsA 4epe3 ydacTok 1 + 1 mpm minorHoctr 0,9 n
0oJiee, M/MHH.;
(a63an BBeneH [Ipukazom MUC Poccun ot 02.12.2015 N 632)

bi+1 - mMpuHa yyacTka, M, IPU BXOXKICHHHM Ha KOTOPBIH 00pa30BajoCh CKOILICHUE
JIIOJICH;
(a63an BBeneH [Ipukazom MUC Poccun ot 02.12.2015 N 632)

Qi+1 - MTHTCHCUBHOCTH JIBM)KCHHS Ha Y4acTKe 1, M/MHUH.;
(a63ar BBeneH [Ipukazom MUC Poccun ot 02.12.2015 N 632)

bj - mmpuHa MPeaIIeCTBYOMET0 Y4acTKa 1, M.
(a63an1 BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

Bpewms cyiiecTBOBaHMS CKOIUICHUS te, HA YUaCTKe 1 ompeaessieTcs mo hopmyiie:
(a63an1 BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

= N—'f’ (I12.9)

qnpu D=09 " Misl

(a63ar BBeneH [Ipukazom MUC Poccun ot 02.12.2015 N 632)

CK

PacyeTHoe Bpemsi 5BaKkyallMd MO Y4YacTKy i, B KOHIIE KOTOPOTO Ha TpaHUIE C
yuyactkoM (1 + 1) oOpa3oBanoch CKOIJIEHUE JIIOJIEH, PABHO BPEMEHM CYIECTBOBAHMUS
CKOTUICHUS to. PacdeTHoe Bpems SBaKyallid MO YYacTKy 1 JOMYCKaeTCs OMpeaemsaTh IO
dhopmyiie:

(a63an1 BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

| =

t. =

L+t (112.10)

<

(a63ar BBeneH [Ipukazom MUC Poccun ot 02.12.2015 N 632)




IIpunoxenue N 3
K nyHKTy 10 Metoauku

MATEMATHUYECKAA MOJIEJIb
MHJIMBUY AJIbHO-TIOTOYHOI'O ABMXKEHWS JIIOJEN U3 3[JAHN I
CHOucok N3MEHSIOMUX JOKYMEHTOB
(B pen. ITpukazoB MUC Poccum ot 12.12.2011 N 749,
ot 02.12.2015 N 632)

PacueTHOoe BpeMms 3BaKyalluu JIOJEHd W3 3/1aHHUSl YCTAHABJIMBAETCS 10 BPEMEHH
BBIXO/Ia U3 HETO MOCJIEAHET0 YEIOBEKA.

[lepen HauamoM MOAENMPOBAHMUS IMpollecca 3BaKyalldd 3aJaeTcs  cXema
ABAaKyallUOHHBIX MyTeld B 3JaHUM. Bce »BaKyallMOHHBIE NYTH NOAPA3JEISAIOTCA Ha
HBAKYyallHOHHBIE YYACTKM JJIMHOM a W IHpUHON b. [[nMHA M mMpHHA KaKIOTro y4yacTka
MyTH 3BaKyallud [Js TMPOEKTUPYEMBIX 3/IaHUWA NPUHHUMAIOTCS IO MPOEKTYy, a s
MIOCTPOCHHBIX - MO (PAKTUYECKOMY IMOJOKEHHIO. [[MMHa myTH MO JECTHUYHBIM MapiliaMm
u3MepseTcs o JUIMHE Mapiia. J[JIMHa myTH B JBEPHOM IPOEME IMPUHUMAETCS PaBHOU
HYJII0. DBaKyallMOHHBIE YYaCTKH MOTYT ObITh TOPU30HTAJIbHbIE U HAKJIOHHbBIE (JIECTHULA
BHH3, JICCTHHLIA BBEPX U NAHAYC).

3a rabapuThl YelOBeKa B TUIAHE MPUHUMACTCS AJUIUIIC ¢ pazMepamu oceit 0,5 m
(mmpuHa yenoBeka B mieyax) u 0,25 M (TonmuHa 4yenoBeka). 3aat0Tcss KOOPAUHATHI
KKJOTO YeJIOBEKa X - PacCTOSIHME OT LEHTPA 3JUIMIICA IO KOHI[A 3BaKyallMOHHOTO

i

y4acTka, Ha KOToOpoM OH Haxoautcs (puc. [13.1).
(B pexn. ITpukaza MUC Poccum ot 12.12.2011 N 749)

KoopnuHatel KaXgoro desnoBEeKa X B HAayaJdbHbIM MOMEHT BPEMEHH 3a/1al0TCS B

I

COOTBETCTBUH CO CXEMOI pacCTaHOBKH JIFOJIeH B MOMENIEHUIX (paboune MecTa, MecTa
JUIA 3pUTENel, CHalbHbIE MecTa U T.I.). B ciiydyae oTCyTCTBUS TaKMX JaHHBIX,
HalpuMep i Mara3uHOB, BBICTABOYHBIX 3aJI0B M IPYro€, TOMYCKAeTCs pa3MelaTh
JIOJEd  paBHOMEPHO IO BCEH IUIOMIAAM TOMELIEHUS C YYETOM pacCTaHOBKU
TEXHOJOTMYECKOro 000pyA0BaHUS.

Koopaunnara kaxxaoro 4eioBeka B MOMEHT BpEMEHH t onpeensiercs no Gpopmysie:

X (t) =x (t- denmpTa t) - V (t) x denbra t, M, (I13.1)
[ [ [

rae x (t - Henbra t) - koopAMHATA 1-TO YETIOBEKAa B MPEABIAYIIUNA  MOMEHT
[
BPEMEHHU, M;
V (t) - ckopoCTh i-TO YeIOBEKa B MOMEHT BPEMEHH t, M/C;




[
JlenbTa t - IPOMEKYTOK BPEMEHH, C.
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Puc. I13.1. KoopanHaTHas cxema pa3MeleHus JIF0Aei
Ha MyTSAX BAKyalluu

CkopocTh i-ro 4enoBeka Vi(t) B MOMEHT BpeMeHH t omnpeaensercs mo tabnume [12.1
npwioxenus 2 u tabnumam [15.7, I15.8 npunoxkennst N 5 k MeTo/iuke B 3aBUCUMOCTH OT
JIOKaJIBHOM TJIOTHOCTH TMOTOKA, B KOTOPOM OH JABWXkeTcs, Dj(t) U Tuma 3BaKkyalldOHHOTO
y4acTKa.

(B pen. Ilpukaza MUC Poccum ot 02.12.2015 N 632)
JlokanbHast TIOTHOCTH D (t) BBIUMCISETCS TO TPYINE, COCTOSAIMIEH U3 n
[
YeJIoBeK, 1o hopMmyie:

D_ ) =(() - 1)xf/(bx Hdenbra x), M2/M2, (I13.2)
I

IJI€ N - KOJMYECTBO JIIOJICH B TPYIINE, YEIOBEK;
f - cpenHss TUTOIIIAE TOPU3OHTATBLHON TPOSKIIMA YEIIOBEKA, M2;
(B pen. IIpukaza MYC Poccuu ot 12.12.2011 N 749)
b - mupurHa ’BaKyal[MOHHOTO yJ4acTKa, M;
JlenbTa X - pa3HOCTh KOOPAWHAT TOCJIEIHEr0 U TIEPBOTO YEJIOBEKa B TPYIIIIE, M.
Ecnu B MoMeHT BpemMeHH t KOOpAMHATa 4esioBeKa X (t), orpeeeHHas 1Mo
I
dopmyne (I13.1), craHeT OTpPHUIATEIBHOM - 3TO O3HAYAET, YTO YEJIOBEK JOCTHUT
IPAaHMIBI TEKYIIETO HBaKyallMOHHOTO YydYacTKa W JOJDKEH TIEPEHTH Ha CIICTYFOIIHMA
9BaKyallMOHHBIN YYaCTOK.
B sTom citydae koopaHaTa 3TOTO YeI0BEKa Ha CJIEIYIONIEM IBAKyallMOHHOM y4acTKe
OTIpEeIETSETCS:




x(O)=[xt-d)-V @O xd]+a -1,m (I13.3)
i i i i

rie X (t - dt) - koopauHAaTa i-ro YeJoBeKa B MPEABIIYITUH MOMEHT BPEMCHH
[
Ha (j-1) sBaKyallMOHHOM Y4acTKe, M;
V (1) - ckopocTh i-ro dYemoBeka Ha (j-1)-oM 3BaKyallHOHHOM Y4YacTKE B
[
MOMEHT BpEMEHHU t, M/C;
a - ITTMHA j-TO 3BaKyallMOHHOTO Y4acTKa, M;
]
| - xoopamHaTta wmecTa causSHUS j-T0 U (j-1)-TO  3BaKyallMOHHBIX YYaCTKOB
j .
- pacCTOSIHME OT Hayaja j-TO 3BaKyallMOHHOTO Y4acTKa JI0 MECTa CIUSHUS €T0 C
(J-1)-pIM BaKyaIlMOHHBIM YYaCTKOM, M.
KomnuectBo moneit, nepexoasaumx ¢ OJJHOr0 3BaKyallMOHHOTO Y4acTKa Ha APYroun
B CIMHUIY BPEMEHHU, OMPEICAETCS MPOIMYCKHOMW CITOCOOHOCTRIO BHIX0/IA C yUacTKa
Q_ (1)
J

Q)=q(t)xc xdt/(fx 60), gemn., (I13.4)
J j j

rae q(t) - HUHTEHCHUBHOCTh JBIKEHHUS Ha BBIXOJE C J-TO IBAKYaI[MOHHOIO

J

y4acTKa B MOMCHT BPEMEHH t, M/MUH.;
C - MIMPHUHA BBIXOA C j-T'O 3BAKyallMOHHOTO YYaCTKa, M;
]
dt - mpoMexxyTOK BpeMeHH, C;
f - cpemusist MI0IIAAb TOPU3OHTANIBHON TPOCKIIUH YETIOBEKa, M2.
WHTEHCHBHOCTh JIBM)KEHUSI HA BBIXOJIE C j-TO IBAKyal[MOHHOTO y4acTka q (t) B

J

MOMEHT BPEMEHU t ONPEAEISAETCA B 3aBUCUMOCTH OT TJIOTHOCTH JIFOJICKOTO MTOTOKA Ha
sToM yudactke Dv (t).

J

[110THOCTB JIOACKOTO MOTOKA Ha j-OM 3BaKyallHOHHOM y4acTke Dv (t) B MOMEHT

J

BpEMEHHU t onpeiensieTcs: o popmyiie:

Dv(t)=(N xfxdt)/(a xb), m2/m2, (I13.5)
J ] o]

rae N - 9iCIio JII0/IeH Ha j-OM 9BaKyallMOHHOM y4YacTKe, Yell.;




J
f - cpenHss TUTOIIA b TOPU3OHTAIBLHON IPOSKIIUY YEIIOBEKA, M2;
a - JUIMHA j-TO 3BaKyallMOHHOTO y4acTKa, M;
]
b - mmpuHa j-ro 5BaKyaI[MOHHOI'O y4acTKa, M;
J

dt - mpoMexxyTOK BpEMEHH, C.

B MomeHT BpemeHHM t ompenenseTcss KOJIMUeCTBO JI0AEH m ¢ OTpULIATETbHBIMU
KoopauHaTaMu X (t), onpeneneHHpiMu 1o dopmyne (I13.1). Ecau 3HaueHne m <=

[
Q(t), To Bce m YenoBEK MEPEXOAT Ha CIEIYIOIUI ABAKYallMOHHBIM Y4acTOK U HX
]
KOOPAMHATHI ONPENETAIOTCS B cOOTBETCTBUU ¢ (popmyroit (I113.3). Ecnu 3nHauenue m >
Q (t), TO KOJIMYECTBO YEIOBEK, paBHOE 3HaueHUo Q (), NEPEeXOIUT Ha CIEeAYIOIUN
j v j
ABAKYallMOHHBIA y4YaCTOK M UX KOOPAWHATHI OMNPENENAIOTCI B COOTBETCTBUU C
dopmynonn (I13.3), a KoOJIMYECTBO YEIOBEK, paBHOE 3HaUYeHHIO (M - Q (t)), HE
J
MEepPeXOqUT Ha CIEAYIOIMNA 3BaKyallMOHHBIM  y4acTOK (OCTAlOTCd Ha JIaHHOM
HBAaKyallMOHHOM y4YacTKe) M HX KOOpJAMHATaM NPHUCBAUBAIOTCS 3HAYEHUS X (t) =
I

k x 0,25 + 0,25,

rae k - Homep psijga, B KOTOPOM OyIyT HaXOAUTHCS JTHOU (MaKCUMaIbHO BO3MOMXKHOE
KOJIMYECTBO YEJIOBEK B OJIHOM psiiy COOKY APYr OT ApyTra JUlsl KaXJA0ro dBAKYaIllMOHHOTO
y4acTKa onpeaesseTcsl nepe HayajaoM pacyeToB). Takum oOpa3oM, BOZHUKAET CKOIUICHHE
J0JIeH TIepe1 BBIXOJIOM C 3BaKyallMOHHOIO Y4acTKa.

Ha puc. 113.2 wuzoOpaxkeHa OJIOK-CXeMa ONPEACIICHUS PACUYETHOTO BPEMEHU
ABaKyalluu JIOAECH U3 3[1aHUS.

Ha ocHOBaHMM 3alaHHBIX HAYaJbHBIX YCJIOBUHM (HAYaJbHBIX KOOPAMHAT JIIOACH,
MapaMeTPOB ABAKYAIIMOHHBIX YYaCTKOB) OMPEACISIOTCS MIOTHOCTH JIIOJICKMX TTOTOKOB Ha
MyTSIX dBaKyallud U TMPOMYCKHBIE CIOCOOHOCTH BBIXOJIOB C ABAKYallMOHHBIX Y4YaCTKOB.
Jlanee, B MOMEHT BpeMeHH t =t + dt, onpenensiercss Hannune ODII Ha myTAX dBaKyaluu.
B 3aBucuMocTH OT ATOr0 BHIOMpAETCS HAMpaBlIEHWE IBWIKEHUS KaXKIOTO YeJOBEKa W
BBIUMCIISIETCSI HOBasl KOOpAMHATA KaxA0ro 4enoBeka. [lociie 3Toro cHoBa onpenenstoTcs
IJIOTHOCTH JIIOJICKMX TIOTOKOB HAa TMYTAX DBaKyalldd M TPOIYCKHBIE CIOCOOHOCTH
BBIXOJIOB. 3aTeM BHOBB JIa€TCS TMpHUpAIICHHE MO BpeMeHUu dt W OmpenesstoTcs HOBBIC
KoopAuHaThl Jroje ¢ yderom Haymuuss O®II Ha myTsx sBakyallud B 3TOT MOMEHT
BpeMenu. [locie aToro mporecc noropsiercsi. PacueTsl mpoBOAsTCS 10 TEX MOp, MOKa BCe
JOM HE OYyT SBaKyMPOBAHbI U3 3/1aHUS.

BBo HCXOQHBIX JaHHBIX
|




OnpeneneHne HaYaJIbHBIX KOOPAMHAT JIFOIEH

OmnpejeneHue napaMeTpoB IBAKyallMOHHBIX YYACTKOB (TyTei) |

OHpGIIGJIeHI/Ie BPCMCHH Hadajla 9BAKYallUH KAKIO0T'O YCJIOBCKA

I
—> | Onpeaenenne IOTHOCTEN JIFOJICKUX TOTOKOB HA dBaKyallHOHHBIX y4aCTKax




BbIBo/ Ha 1eyaTh XapaKTEPUCTHK MPOLECca IBAKyallun

V

[lepexon k ciaemyroieMy MOMEHTY BpEMEHHU

V

OHpeI[eJIeHI/IC HalpaBJICHUA ABHKXCHHUA KAXKI0T0 YCJIOBCKA

|
OHpCI[GJIGHI/Ie INIOTHOCTH JIFOACKOI'O IIOTOKA IICPCA KAKABIM YCIIOBCKOM |

(paccTosiHME 0 MAYIIETO BIEPEIN YETIOBEKA) |

Onpez[eneHHe CKOPOCTH ABMKCHHUSA KaXKA0I'0O YCIOBCKA

V

Onpe):[eneHHe KOOPpAWHATBI KAXKA0T'0 YCJIOBCKA




| OBakyarus He 3aBeplieHa | DBakyalus 3aBeplieHa |

| \/

OxoHuaHue pacucTta |

Puc. I13.2. briok-cxema omnpeneneHns pacueTHOIO BpEMEHU
ABAKYyallUU JIOICH U3 3/IaHUs

[Tpunoxenue N 4
K yHKTy 10 Metoauku

NMUTALIMOHHO-CTOXACTUYECKAA MOJIEJIb
JABVOKEHUA JIIOJJCKNX [IOTOKOB
Cnucok U3MEHSIOIMMX JOKYMEHTOB
(B pen. ITpukaza MUC Poccum ot 12.12.2011 N 749)

MHOXECTBO  JIOJeH, OMHOBPEMEHHO WAYIIMX B OJHOM HAIpPaBJICHHUH II0
o01mM
ydacTKaM IIyTH, OOpa3yloT JIOJACKOW IIOTOK. YdYacTKaMu (OpMUPOBAHUS JFOACKUX
MMOTOKOB B TOMENICHUSAX CIEAYyeT MPUHUMATh MPOXOIbI MEXKITY 00opyaoBanueM. J[s
MOCJICTYIONIUX YYaCTKOB 9BaKyallMOHHBIX MMyTEH OHU MPEICTABIAIOT COOOM MepBUYHbIE
WMCTOYHMKHU JIIOJICKUX TOTokoB. Pacmpenenenne N YeJIOBEK Ha ydacTKax
i
dbopMHUpOBaHUS, HWMEIONIMX MMUPUHY b u [iauHY |, mpuHUMaeTcsi paBHOMEPHBIM.
i i
[ToaTOMy B Ha4aJIbHBIA MOMEHT t Ha KaXJIOM JJIeMEHTapHOM Yyuactke Jlembral,
0 [

t0
3aHMMaeMOM TOTOKOM, TUIOTHOCTh ToToka D ompexensercs o popmye:

|

t0 t0
D =N /b xHensral, uen/m2 (I14.1)
i i [ [




[Ipn panbHeWIeM JBH)KEHHHM JIIOJICKMX TOTOKOB W3 NEPBUYHBIX HCTOYHUKOB I10
o0ImuM ydJacTKaM IIyTH TPOUCXOIUT uX ciusaue. OOpa3yeTcs o0l MOTOK, YaCTH
KOTOPOIO HMEIOT PA3JIUYHYI0 IUIOTHOCTh. I[IpOMCXOAUT BbIpaBHUBAHUE IJIOTHOCTEMN
Pa3IMYHBIX YaCTEH JIIOJICKOTO0 MOTOKA - ero nepegopmupoBanue. Ciaeayer yuuThIBaTh,
YTO €ro TOJIOBHAS YacTbh, UMEIOIAs repes co00il CBOOOAHBIN MyTh, paCTEKAETCS -
JIOJIA CTPEMSITCSL UATH CBOOOAHO IpH mioTHOocTH D . 3a untepBan Bpemenu Jlenbra t

0

4acTh JIIOJIEM MEPEXOJUT C HTUX DJEMEHTAPHBIX YYACTKOB Ha MOCJIEIYIOIINE U
IPOUCXOJIUT U3MEHEHHUE COCTOSHUS JIFOJICKOTO TIOTOKA, €r0 JBHKCHUE.

CKOpOCTh JABMKEHHUS JIIOJCKOIO IOTOKAa IMpH IUIOTHOCTH D Ha 1-oM oTpe3ke

[
ydyacTka MyTH Kk-ro Buja cle€QyeT CUMTaTh CIIy4allHOW BEIMYMHON V |, uMerolen
D.K
YHMCJIOBBIE XaPAKTEPUCTUKH:
MaTeMaTHYECKOe OXKUJaHue (CpeHee 3HaUCHHE)

V. =V x(1-a xInD /D )xm aopuD >D

Dk 0Ok Kk i 0k i 0k
vV =V npuD <=D ; (114.2)
Dk 0k i 0,k

CpeaHeC KBAAPaTUIHOC OTKIIOHCHUC

curma(V  )=curma(V )x(l-a xInD /D ), (T14.3)
D,k 0,k K i 0k

rie V. u curma(V ) -MareMaTH4eckoe 0XKUJaHue CKOPOCTH CBOOOIHOTO
0,k 0,k
JIBIDKCHHUS Jrojed B motoke (mpu D <= D ) m ee cpenHee KBaIpaTUYHOE
i 0,k
OTKJIOHEHHE, M/MHH.;
D - TpenelibHOE€ 3HAYE€HHE IJIOTHOCTH JIFOACKOIO MOTOKA, 10 JOCTHXKEHUS
0,k
KOTOPOTO BO3MOKHO CBOOOJIHOE JIBIKEHHE JTt0J1el 110 k-My BUy myTH (TUIOTHOCTH HE
BJIUSIET HA CKOPOCTh JABMIKECHHUS JIFOJIEH );

a - kod(dumeHT amanTarMM JIFOACH K U3MEHEHHUSAM IUIOTHOCTH TIOTOKA MPHU
k
JBYDKEHUU 110 k-My BUAY TTyTH;
D - 3HayeHWe TUIOTHOCTH JIFOJICKOTO MOTOKA Ha 1-oM oTpe3ke  (Jlenbra 1)

[
y4acTKa MyTH ITUPUHON b , uemn./m2;




[
M - ko3¢ (PULIHEHT BIUSHUS TPOEMA.
3HauyeHHUsI IEPEUMCIICHHBIX TApaMETPOB CIEIYET NPUHUMATh 1o Tadnuie [14.1.

Taomuma I[14.1

| I
Bun nytu, k | vV |CHrMa(V ), | D | a | m |

0k | ok | ok | k | |
M/MUH. | M/MHUH. | yeir./mM2 | | |
| | | |
| |
FopH30HTanLHBIﬁ| 100 | 5 | 0,51 | 0,295 | 1 |
pytamm | | | | o
I | | | |
| |
FopH30HTaJILHLH71| 100 | 5 | 0,70 | 0,407 | 1 |
BHE 3/IaHUS | | | | | | | |
I | I | | |
Mpoem <*> | 100 | 5 | 065 | 0,295 | 1,25-0,05D, |
) |1 T mwpe=s |
I | I | | |
Jlectnvma Brus | 80 | 5 | 0,89 | 0,400 | 1 |
| | | |
| |
Jlectania BBepx| 50I | 5 I| 0,67 | 0,305 | I1 | |
l |
<*> Ilpu D = 9 wen/mM2 3Hauenusa q,=V,-D,, ONpENENAOTCA 1O (Qopmye

q,=10-(2,5+3,75-b;), M/MHuH.
(cHocka B pen. [Ipukaza MUC Poccuu ot 12.12.2011 N 749)

t0 t0
IIpu mr060M BO3MOXKHOM 3HA4Y€HUU V  JIIOJU B KoyimuecTBe N, HaxoAsmecs B
i
MOMEHT t Ha I-OM D3JEMEHTApPHOM YYacTKe, JBHUTAIOTCSA 10 HEMY M HAYMHAIOT

0




MepexoauTh Ha mocheayomuii  ydactok (i+1) (puc. [14.1). Ha ywacTok i B cBOIO
ouepenb TEPEXOAHWT YaCTh JIIOJEH ¢ mpeabiaymiero (i-1) aIeMeHTapHOTO yJacTKa |
13 UCTOYHUKA ].

Ilo mpomectBun Bpemenu J[lenprat KMOMeHTyt =t + Jlenpra t TOIBKO

I O
t0
yacth Joaei N C y4yacTka 1 ycneeT mnepeitu Ha ydactok (i+1). K atomy
i+l
t0
MOMEHTY BpeMeHH u3 N JtoJieH, OBIBIIMX HA YYacTKE 1 B MOMEHT t , OCTaHeTCs
i 0
t0 t0
(N - N ) moned. X 4YHCIIO MOMOJHASTCS 3a CUET JIFOJICH, YCIIeBIINX 3a
i i+l
t0
ATOT UHTEPBAJ BPEMEHU TIEPEUTH HA HETO C MPEABIAYIIEro ydacTka - N u u3
-1,
t0
ucrounnka N . Torma mIOTHOCTH MOTOKA HA YydYacTKe 1B MOMEHTt Oyner
Ji 1

paBHa:

tl t0 t0 t0 t0
D =(N -N +N +N )/b X Henbral. (I14.4)
[ [ L+l i1, gl i

CKOpOCTh  JIBWJKEHMS JIIOJIEHM, OKa3aBIIMXCS HA y4yacTKE 1 B MOMEHT t,
1

omnpenensiercs mo hopmyiie:

t1 t
V. =V (1-a xlnD /D ). (T14.5)
i 0k  k i 0k




MOMEHT BPEMEHM 7,
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Puc. I[14.1. U3MeHeHNsT COCTOSIHUSA TTOTOKA B IIOCJIENOBATEILHBIE
MOMEHTHI BpEMEHU

Crnenyer y4yuThIBaTh, YTO M3MEHEHHE IUIOTHOCTH MOTOKA HA KaXXOM YYacTKE B
pazIuYHbie MOMEHTBHI BPEMEHH OTpa)KaeT TMpolecc MepedOpMUPOBAHUS PA3THUUYHBIX
4acTe NOTOKA, U KaK YACTHBIN CIIy4yail, MPOLIECC PACTEKAaHUS ITOTOKA.

N3MeHeHne IUIOTHOCTH TIOTOKA Ha KaXXJIOM M3 DJJIEMEHTapHbIX Y4YacTKOB B
MOCJIEIOBATEIbHBIE MOMEHTBI BPEMEHHM 3aBHUCHUT OT KOJMUYECTBA JIOJCH, MEPEXOMSAIINX
yepe3 TpaHMIlbl Y4acTKOB. B 00mieM ciiydae KOJMMYECTBO JIIOJICH, MEPEeXONsIIuX 3a
MHTepBaJ BpemeHu JlenbTa t ¢ yuyacTka 1 Ha MOCIeayONUNA y9acToK 1+1, cocTaBiisieT:

Ni,, =D" -b\V,, -At. (I14.6)
(B pen. IIpukaza MYC Poccuu ot 12.12.2011 N 749)
Ckopocth mepexona V yepe3 TpPaHUIlbl CMEXKHBIX JIEMEHTAPHBIX YYACTKOB
nep
cieAyeT MPUHUMATh, PYKOBOJCTBYSCH CJICYIOMUMHU (HOPMYIaMu:

|— t0 t0




V ,eecotu D <=Dnpumax V xD=q
I i+1 Dik max
V =<
nep | t0 t0
V ,ecmD >DnpumaxV xD=q . (I14.7)
i+1 i+1 Di,k max

CJ'IGI[YCT YUUTBIBATB, YTO B TOT MOMCHT BPCMCHH t , Koraa IjIOTHOCTH OTOKA
n
Ha Y4YacCTKC 1 JOCTHUIJIAa MaKCHUMaJIbHOM BCIIMYMHBI, HAa 3TOT Y44aCTOK HC MOXKCT
HpHﬁTH HHU OJHH YCJIOBCK, HMN C IIPCAMCCTBYIOIICIO Y4aCTKa, HU U3 NCTOYHHKA. B

tn
pe3yabTare Mepea Y4yacTKOM 1 3aJepKMBaeTcsi COOTBETCTBEHHO Jlenbra N  u
-1
tn
JlenbTa N monei. B cienyronuyii MOMEHT BpeEMEHU t  4acTh JIIOAEH ¢ y4acTKa
Ji n+1

1 MICPCXOIUT HaA YYAaCTOK i+1, IIJIOTHOCTD JIFOACKOI'O ITOTOKA HA HCM YMCHBIIUTCS 1
4aCTb CKOIIMBHIMXC: IICPEH €O I‘p&HHHGfI JIIOI[@IZ CMOXKCT HGpCﬁTH Ha HCTO. HOJIH 50,4
yY4aCTH:A B ITOIIOJIHCHUU JIIOAbMHA Y4aCTKa 1 B MOMEHT t OIIPCACIIACTCA (bOpMYJIOI\/JII

n+1
tn,tn+1 tn,tn+1 tn,tn+1 tn,tn+1 tn,tn+1 tn,tn+1
Hempra N / Jlenpta N =D x V x b / D x V
xb . (I14.8)
i-1 ] i-1 i-1 -1 J ]

®opmyinbl  (114.4) - (114.8) MONMHOCTHIO OMUCHIBAIOT COCTOSIHUE JIFOJICKOTO MOTOKA
Ha 3JIEMEHTApHBIX YYaCTKaX U UX MEPEXObI B [IOCIEA0BATEIbHBIE MOMEHTHI BPEMEHHU.
COBOKYITHOCTh ~ 3HAQUEHM pacyeTHOrO BPEMEHM »3BaKyallud, IOJyYECHHBIX IpH
pa3IMyYHBIX 3HaYeHUSIX V  , GOpMHUPYET SIMIUPUIECKOE paclpeiesieHue BepOsSTHOCTEN

0,k
sHaueHudd SUM t . [lo aToMy pacnipefeieHuI0  CIEQyeT pacCUUThIBaTh 3HAYCHHE
p
BPEMEHU 3aBEPIICHUS ABAKYyallMU, COOTBETCTBYIONIEeE BepositHocTu P(t ) =0,999.

p.9B

IIpunoxenue N 5




Kk mynktam 10, 11 Meroauku

JNAHHBIE
JUIA OITPEAEJIEHUA PACUETHOI'O BPEMEHU OBAKYAIIMN
CHOucok N3MEHSIOIUX JOKYMEHTOB
(B pen. ITpukazoB MUC Poccum ot 12.12.2011 N 749,
ot 02.12.2015 N 632)

1. 3HaueHHe BpeMEHM Hauyajla 3BaKyaluu t,,(C) I MOMEIIEHHUs ouara Imoxapa
CJIeIyeT ONpeaesITh o (popmyIe:

t =5+0,01-F,

rae F - rmiomaps momerenus, M,

B caydae ecnu Bpemsi Hauana 3BaKyallud, pacCUMTaHHOE IO yKa3zaHHOU (opmye,
IPEBBILIAET BpEMsl Hayaja 3BaKyallld, ONpeAesIEHHOE B COOTBETCTBUU ¢ Tabmuneit 115.1,
BpeMs Hayasla 3BaKyallMd U3 IOMELIECHUs odara roxkapa ciieyeT NpUHUMAaTh o Tadyuie
I15.1.

Jlis ocTanbHBIX TMOMEIICHUN 3Hau€HHWE BPEMEHU Hayala JBaKyallud t,, CICAyeT
onpenensaTs no tadbnuue I15.1.

Tab6mauma I15.1

N | Krnacc pyHKIMOHATBHOM MOXapHOW | 3HAYCHUE BPEMEHHU Haudajia IBaKyalluu
TI/TI | OTIACHOCTH 3JIaHUN U XapaKTEPUCTUKA JOAeN ty,, MUH.
KOHTHUHI'CHTA JII0JIeH
31aHus, 31aHus, HE
o0opy0BaHHBIE | 000OPYJIOBaHHBIC
CUCTEMOU CHUCTEMOU
ONOBELICHUS U ONOBEIICHUS U
yIpaBJICHUS YIpaBJICHUS
ABAKyalUen JII0AEH ABaKyaluen
JIoJIen
I -1l -V
THTA THTA
1 |3nanus JIOIIKOJIBHBIX
00pa3oBaTEIbHBIX OpraHu3alui,
CIIEIMAJIM3UPOBAHHBIX JIOMOB 6.0 4.0 9.0
IpecTapebix 151 WHBAJINIOB
(HEKBapTUPHBIE), OOJBHUIIHI,
cnajbHBbIE KOpIyca 00pa3oBaTebHbIX




OpraHu3alluii ¢ HaJIMYMeM WHTepHaTa
U JIETCKUX OpraHu3aIui;
MHOTOKBAPTUPHBIC  KHUJIBIE  JIOMA;
OJTHOKBAPTHUPHBIE KUJIbIE JJOMa, B TOM
yucyae OnokupoBanHbie (P1.1, d1.3,
®1.4). Jlromu MOTYT HaXOIUTHCS B
COCTOSHMHM CHAa, HO 3HAKOMBI CO
CTPYKTYPOHM 3BAKyallMOHHBIX MyTEU U
BBIXOJIOB.

['ocTuHULIBI, OOIIEKUTHS, CHAIbHbIE
KOpILyca CAaHaTOPHUEB U IOMOB OT]IbIXa
oO11ero Tvna, KEeMIIHUHIOB, MOTEJEN U
nancuonatoB (D1.2). XKunbisl MOryT
HaxOJIUTbCd B COCTOSIHUM CHa U HE
3HAKOMBI co CTPYKTYpOH
ABAKYallMOHHBIX IMyTEH U BBIXOAOB.

3,0

2,0

6,0

3nanus 3pEJIUILIHBIX u
KYJbTYPHO-TIPOCBETUTEIBHBIX
YUPEKIACHUM; 3/1aHUS OpTraHu3alun
no oOcnyxuBaHuio HacejeHus (D2,
®3). [IloceTtuTenu HaxXoOmsATCS B
00JIPCTBYIOIIEM COCTOSTHUU, HO MOTYT
OBITh HE 3HAKOMBI CO CTPYKTypOu
ABAKYaIlMOHHBIX MMyTE€W U BHIXOOB.

3,0

1,0

6,0

31aHus 00pa3zoBaTeIbHbIX
OpraHu3alyii, HAYYHBIX U MPOEKTHBIX
OpraHH3alNi, OpPraHOB YIPABJICHUS
yupexaenuit  (DP4). ITloceturenu
HaxOoAATCs B 00IpCTBYIOIIEM
COCTOSIHUM M XOpPOUIO 3HAKOMBI CO
CTPYKTYPOM 3BAKyallMOHHBIX MyTEU U
BBIXOJIOB.

3,0

1,5

6,0

IToxxapHslie OTCEKH
MPOU3BOACTBEHHOTO WJIM CKJIAJICKOTO
HA3HAYECHUS C KaTeropueun
IIOMEIIEHU 10 B3PBIBOIOKAPHOU U
noxapHout onacuoctu Bl - B4, T, ]I,
BXOJAIINE B COCTaB 3JaHUU C
(YHKIIMOHATBHON MOKapHOI

2,0

0,5

6,0




ormacHocTbio @1, O2, O3, ®4, B TOM
yucie D5.2 -  CTOSIHKHA  JUId
aBTOMOOMJIEN 0e3  TEXHHYECKOIro
00CITy’KUBaHUS U PEMOHTA

(m. 1 B pen. [Ipukaza MYC Poccunm ot 02.12.2015 N 632)

2. IIpyHIUITBI COCTABIEHUS PACUETHON CXEMBI DBAKyalUU.

PacueTHas cxema 3Bakyaluu NpPEACTABIAET COOOW OTAEIBHO BBINOJHEHHYIO, WIH
BO3MOXHO HAHECEHHYIO HA ILJIaH 3/IaHUS CXEMY, Ha KOTOPOH OTPaKEHBI:

KOJIMYECTBO JIIOJIed Ha HAYaJIbHBIX YYacTKax - MCTOYHUKAX (MPOXOIbl MEXITY
pabounMu MectaMu, 000pYI0OBaHUEM, PsSIIAMH KPecell U T.11.);

HaIpaBJIeHUE UX JBWKEHUS (MapIIPyThl);

r€OMETPUYECKUE TapaMeTpbl y4acTKOB IMyTH (JIJWHA, MIMPUHA) M BUABl y4aCTKOB
My TH.

PacueTHas cxema sBaKyallMM JIOJKHA YYUTBHIBATh CUTYALMIO, TP KOTOPO XOTs OBl
OJIVH YEJIOBEK HAXOJUTCS B HanOoJiee yAAJIEHHON OT BbIXOAA U3 3aHUs, COOPYKEHUS WU
CTPOEHHUS TOYKE.

[Iytn aBM>KEHUS JIOIEN U BBIXOJBI BEICOTOM MeHee 1,9 M u mmpunou menee 0,7 M
IIPU COCTABJICHUU PACUETHOM CXEMbl HBAaKyallUd HE YYUTHIBAIOTCSA, 338 HCKIIOYEHUEM
CJIy4aeB, yCTAHOBJIEHHBIX B HOPMATUBHBIX JOKYMEHTAX I10 MOKapHOIl 0€30MMaCHOCTH.

(B pexn. ITpukaza MUC Poccum ot 12.12.2011 N 749)

PaccmoTpeB KOJIMUECTBO JIIOJIEH HA HAYAIbHBIX YYacTKaX MyTH, CIAEAYET ONPEACIIUTh
HaIpaBJCHUE WX JBUKCHUS. Y CTAHOBJICHBI CIEAYIOIINE HAONIOMaeMble MpaBuiia BIOOpa
JIIO/IbMU HaIlpaBIICHU (MapIIpyTa) ABUKEHUS PH 3BaKyalllH:

a) IBIDKEHUE 10 TOMY ITyTH, KOTOPHIM JIFOJU TIOTIAJI B 3/1aHUE;

0) UCKITIOUEHHUE IMyTeH JBIKECHUS, IPOXOISAIIUX PSIAOM C 30HOM TOPEHHUS, XOTS JIFOIU
MOTYT 3BaKyHpPOBATHCS Yepe3 3a/IbIMIICHHBIE KOPUIOPHIL;

B) BJIMSIHUE NepcoHasia. B 0OIIECTBEHHBIX 3[aHUAX, KaK MPAaBUIIO, MOCETUTENH MPU
MoXKape CIEAYIT YKa3aHUsAM MEpCcOoHaja, Jake €CIM ATH yKa3aHUusi HE COOTBETCTBYIOT
ONTUMAJIbHBIM;

I') TIpU 9BaKyallud C MEPBOTO AdTaka - JABUIKEHHUE K OTKPHITOMY BBIXOJY HApYXKy U3
3/1aHuUS;

1) CJOKHasl JIOTMCTHYECKas 3aBUCMMOCTh, OMHCHIBAIOLIAsi BHIOOP BBIXOAA C ATaxa
3puTenpHOro 3ana (puc. 115.5);

€) MPY MPOYUX PABHBIX YCIOBUSX - IBMIKEHUE K ONMDKAUIIIEeMy BBIXOTY.

Kpome Toro, nMmeronuecs: JaHHbIC MMOKA3bIBAIOT, YTO (DAKTOPOM BBIOOpA HATPABIICHHUS
MOET OBITh MECTO TTAPKOBKH JIMYHOTO aBTOMOOMIISI, MECTO BCTPEYH WICHOB CEMBH U T.1I.
OrnpeneneHue MMPUHBI MYyTH BBI3BIBAET 3aTPYJHEHHE TOJIBKO MPHU BBIXOJIE JIOACH Ha
y4acTOK "HEOTpaHWYCHHOU" MIMPUHBI, HAPUMEDP B BECTHOOIIb. B TakoM citydae mupuHa
notoka (b) 3aBucut ot KonmuectBa Jroaen (N) u amunsl (1) yaactka: b =4 m ipu N < 100
yen. u 1l <=6 M; b =6 M - B OCTaJIbHBIX CITydasX.

CoryiacHO JaHHBIM HATYpPHBIX HAONIOJIEHUN YCTAHOBJIEHO, YTO MOBOPOTHI IyTH HE




BJIMSIIOT HA MMapaMeTPhl JBUKEHUS JHOJCKOIO IMOTOKA.

Onpenenenue IauHBL (BAOJb OCH MYTH) OTJIMYAETCA I TOPU30HTAIBHBIX U
HAKJIIOHHBIX MyTed. K HaKJIOHHBIM IyTSIM OTHOCSITCS JIECTHULBI U NaHAycbl. CBOOO HAs
IIMpHHA b HAKIIOHHOTO MYTH, HAIPUMEP JIECTHUYHOTO Mapliua, IPUHUMAETCS B CBETY: OT
nepusi 10 creHbl. [[nuHa HakionHoro mytu L (puc. I15.1) npuHuMaercs mo UCTUHHOMY
€ro 3HAYCHUIO. DTAXKHBIC U MEXKAYITAXKHBIC IITOMIAJIKU B IEJISIX YIPOUIECHUS U O0JIeryeHus
BBIYMCIICHUN, YUUTHIBAsI UX HEOOJBIINE pa3Mepbl U MEHBIIYIO CIOKHOCThH JIBUKEHUS T10
HUM B CPABHEHUU C JIECCTHUYHBIMH MapliamMu, JOIYCKAE€TCSI OTHECTU K HAKJIOHHBIM ITYTSIM.
Tornma cpeansis JyMHA HAKIIOHHOTO MyTH B MPEENIax OJHOrO 3Ta)ka, C YYETOM JIBHXKCHUS
O IUIOMIAJKAM, COCTABUT:

Ll
JUISL IByXMapIIeBbIX JecTHul L = --------- ,
cos anbda

rae L' - ropu3zoHTaIbHAA NPOEKUIMS JIIMHBI HAKJIOHHOTO MYTH, M;

anb(Qa - yroj HakjOHa K TOPU30HTY;

HE JONyCKasl CEPbE3HOM NOTPEIIHOCTH, UIMHY IIyTH IO JBYXMapLIEBOW JIECTHULIE
MOKHO MTPUHUMATH PaBHOM ero yrpoeHHou Beicote H, T.e. L =3 - H;

2 XL L"
JUISL TPEXMAapIIEBBIX JeCTHUI] L = --------- + —emmeeee +L"+4xhb.
cos abpa  cos anbda

i

il ;
i .
| 1],
1 1
L i !




Puc. I15.1. Pacuetrnast qnmuHa myTH 1O JIECTHULIE:
a - IByXMapieBast JISCTHUIIA; O - TpeXxmapieBas JISCTHUIIA

[Tanmychl, eciy HMX HAKJIOH He3HauuTeleH (MeHbie 1:8), MOXHO OTHOCHUTH K
TOPU30HTAJIBHBIM IYTSAM, NpU Oo0Jiee 3HAUUTEIbHBIX HAKIOHAX - K JiecTHUIAM. JlimHa
HAKJIOHHOTO ITyTH TaK)K€ ONPEIEIAETCS 10 €T0 OCH.

[Tyt nBuXeHUs B Ipenenax 3/1aHus OOBIYHO MEPECEKaroTCs IBEPHBIMU MPOEMaMH,
JNEKOPATUBHBIMU ITOPTAJIAMH, UMEIOT CYKEHHMsI 3a CUET PAa3JIMYHBbIX apXUTEKTYPHBIX WIIN
TEXHOJIOTUYECKUX JJIEMEHTOB, BBICTYNAIOIIUX M3 IUIOCKOCTH OrpaxaeHui. Takwue
MECTHBIE CY)KEHUS HE3aBUCUMO OT X XapaKTepa B JAJIbHEHIIEM Ha3bIBAIOTCS MPOEMaMU
mupuHOr b. J{nmuHa nytu L B mpoeMe MOXKET He YYUTHIBATHCA, €CJIU OHA HE MPEBBIIIACT
0,7 M, T.e. IIUHBI OJHOIO IIara, B NPOTHBHOM CIIy4ae ABWKECHHE B NPOEME CIEAYET
paccMarpuBaTh KAk  JBWOKEHHWE  HA  CAMOCTOSITEIbHOM  pPAaCU€THOM  y4YacCTKe
TOPU30HTAJIBHOTO MYTH.

JlecTHUYHBIE KJIETKU SIBISIOTCA IEHTPAMHM TATOTEHUS JIOACKUAX IOTOKOB (IS
MEPBOT0 3TaXka - BBIXOAbl HAPYXKY), HA BXOJE€ B KOTOpbIE 3aKaHYMBAETCS BTOPOW 3Tall
sBaKkyauuu. [103TOMy pacueTHble CXEMBbI LEIeCO00pPa3HO COCTABIATh JUIS KaXKJAOW 4acTu
3TaXka, 0 KOTOPOH JIFOJIM IBAKYUPYIOTCS Yepe3 MPETyCMOTPEHHYIO I HUX JIECTHUYHYIO
KJIETKY (BbIxo Hapyy). Ha puc. [15.2 npuBeaeH npumep cocTaBieHuUsl paCU€THONU CXEMBbI
ABAKyalllH JIFOJIEH IO YaCTH ITaXka /10 BX0Ja B JIECTHUYHYIO KIIETKY.




I Nerounuk 1

", N=204en.,I=10m,
YyacTok 1 :< I b=1,2m,b,=0,9M
I=12m b=2m )
INI UcTOuHNK 2
lf',u_'—--__:—’;_’_’N=20~leﬂ.,I=10M,
POM 1 : : b=15m, by=0,9M
i t
1{§ b = 1,35 M
Yyactok 2 ! :
I=18M,b=2M A\
:I: i Yyactok8 hp=12wm
H!
. : -1 Yyactok 7 I=15M,b=12mMm

YyacTtok 3 Yyactok 4 | Y4acTtok 5 Yyactok 6

[=3m, [=5m, I=5wm, [=5m,
b=2m b=2m b=2m b=2m

16 ven. 7 ven. 7 4qen. 7 den. 7 4en.

HauvanbHblie y4actku Ne 3—7 (MCTOYHUKK) — NPOXOabl MeXAayY
pabounmy mectamu, obopynosaHueM, pRAaM1 Kpecen u . n.
I=10M,b=12Mb;=09M

Puc. I15.2. IIpumep cocraBineHuss paCUETHOM CXEMBI IBAKyalluu
JIIOJIEN TI0 YaCTH 3TaXKa 10 BXOJa B JIECCTHUUHYIO KIIETKY:
N - konuuecTBoO J0/€H; b - mupuHa; | - quHa;
b - mmpuHa nmpoema

0

B S3PUTCIIBHBIX 3aJlaX C IMOCTOAHHBIMHM MCCTaMHM JIJIA MOCETUTEIICH paciapcaciCHnuc

JIOJIEH 10 HANpPaBJICHUSAM JBUKECHUS K 3BaKyallMOHHBIM BBIXOJIaM IMOKa3aHo Ha puc. [15.3
u I15.4.
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Puc. I15.3. Mapuipytuzanus IBUKEHUS JTIOJACKUX ITOTOKOB
MIPU HBAKyalluu U3 3pUTEIbHBIX 3aJI0B C OOKOBBIMU (IIPOI0OJIBHBIMU)
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Puc. I15.4. MapuipyTuzanus IBUKEHUS JTIOJICKUX TOTOKOB
IIPY 3BAKYallMU U3 3PUTEIBHBIX 3QJI0B C ITONEPEUYHBIM MPOXOA0M

Ecnu B nasibHEHIIIUM JIFOIM BBIXOJST B (poiie MM BECTUOIOJb, T.€. Yepe3 MOMEIICHUS
HE OrpaHWYMBAIONIME, KaK KOPUAOp, LIMPHUHBI JIFOACKOIO IIOTOKA, TO paCIpeIesIcHue
JIIOACKUX ITOTOKOB MEXKAY BO3MOXHBIMHM DBAKYAaLlMOHHBIMHU BBIXOJAMH, KOTJAa OHHU HE
OJIOKMPOBAHBI, TPOUCXOAMUT COTJIACHO 3aKOHOMEPHOCTSAM, MPUBEAEHHBIM Ha puc. [15.5, a,

0.
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3anbHoe nomeueHne

Puc. I15.5, a. Yucno 3purenei
1 BBIOOD BBIXOJA IIPU IBAKYAIIMU B JIBE JICCTHUYHbIEC
KJIETKH JIM0O B JIB€ OTKPBITHIC JIECTHUIIBI UJIU B JIBA BHIXOJA
u3 31aHus: N - 00111ee KOJTUYECTBO 3BAKYUPYIOLIUXCS;
N - 9ucIiio 3BaKyUpYIOIIMUXCA Yepe3 OJIMKHUN BBIXOJT;
1

N - 9ucIiio 3BaKyUPYIOIIMUXCA Yepe3 JATbHUM BBIXOI;
2

| - nnuHa myTH 10 OJIrOKHEro Bbixoda; | - mimHa
1 2
MyTH JI0 TaJIbHETO BBIX0OJ1a

100 «

95 2
z
5 9% Bbixog ¢ aTaxa Bhixog ¢ aTaka
5 Ha OTKPbITYIO IECTHULY  HA NECTHUYHYIO KNETKY
&
= 85 1 L
Z

80 doite

75 A b

0,102 03 04 05 06 070809 1,0 [/l
3ansHoe noMeLLeHue

Puc. T15.5, 6. Uucno 3putenei,
ABAKYUPYIOIIMXCS 10 OTKPBITOM JiecTHULE: N - oO1iee
KOJIMYECTBO ABAKYUPYIOHIUXCS; N - UHCIIO 3BaKYHPYOLIUXCS
1

I10 OTKpBITOﬁ JICCTHUIIC, 1 - JJIMHA ITYyTHU 00 OTKpLITOﬁ

1




JICCTHHIBI, 1 - AJIMHA ITYTH 10 BbIXOJa Ha JICCTHUYHYIO
2

KJIETKY




3. Ilpu O0gHOPOIHOM COCTaBe JIIOJACKOTO MOTOKA rpymi MoOmibHOCTH M2, M3 u M4 3nauenus BenuuuH D, V u q
cleAyeT MPUHUMATh B COOTBETCTBUU C JJAHHBIMU TaOsuiibl [15.2.

PacueTHbie 3HaUeHHS apaMeTPOB AJi IPYI MOOMIbHOCTH M2 - M4

Tab6muna I15.2

I'pynma Bun nytu
MOOMILHO _
o 2[3, , TOPU30HTAIBHBIN JIECTHUIIA BHU3 JIECTHUIIA BBEPX MaHayC BHU3 MaHIyC BBEPX
MM V, q, M2/M X V, g, M2/m V, q M2/m X V, g, M2/Mm X V, q, M2/x

M/MUH. MUH. M/MUH. | X MUH. | M/MUH. MUH. M/MUH. MUH. M/MUH. MUH.

M2 0,01 30,00 0,30 30,00 0,30 20,00 0,20 45,00 0,45 25,00 0,25
0,05 30,00 1,50 30,00 1,50 20,00 1,00 45,00 2,25 25,00 1,25

0,1 30,00 3,00 30,00 3,00 20,00 2,00 45,00 450 25,00 2,50

0,2 26,05 5,21 26,22 5,24 16,78 3,36 4191 8,38 21,98 4,40

0,3 21,97 6,59 22,01 6,60 13,96 419 33,92 10,18 18,09 5,43

0,4 19,08 7,63 19,03 7,61 11,96 4,78 28,25 11,30 15,32 6,13

0,5 16,84 8,42 16,71 8,36 10,41 5,20 23,85 11,93 13,18 6,59

0,6 15,01 9,01 14,82 8,89 9,14 5,48 20,26 12,16 11,43 6,86

0,7 13,46 9,42 13,22 9,25 8,07 5,65 17,22 12,05 9,95 6,97

0,8 12,12 9,69 11,83 9,47 7,14 5,71 14,59 11,67 8,67 6,94




0,9 10,93 9,84 10,61 9,95 6,32 5,68 12,27 11,04 7,54 6,79
M3 0,01 | 70,00 0,70 20,00 0,20 25,00 0,25 105,00 1,05 55,00 0,55
0,05 | 70,00 3,50 20,00 1,00 25,00 1,25 105,00 5,25 55,00 2,75
0,1 70,00 7,00 20,00 2,00 25,00 2,50 105,00 10,50 55,00 5,50
0,1 53,50 10,70 20,00 4,00 20,57 4,11 83,41 16,68 45,54 9,11
0,3 43,57 13,07 16,67 5,00 17,05 5,12 65,70 19,71 35,59 10,68
0,4 36,52 14,61 14,06 5,62 14,56 5,82 53,13 21,25 28,54 11,41
0,5 31,05 15,53 12,04 6,02 12,62 6,31 43,39 21,69 23,06 11,53
0,6 26,59 15,95 10,38 6,23 11,04 6,62 35,42 21,25 18,59 11,15
0,7 22,81 15,97 8,98 6,29 9,70 6,79 28,69 20,08 14,81 10,37
0,8 19,54 15,63 7,77 6,21 8,54 6,83 22,86 18,28 11,53 9,23
0,9 16,65 14,99 6,70 6,03 7,52 6,77 17,71 15,94 8,64 7,78
M4 0,01 | 60,00 0,60 - - - - 115,00 1,15 40,00 0,40
0,05 | 60,00 3,00 - - - - 115,00 5,75 40,00 2,00
0,1 60,00 6,00 - - - - 115,00 11,50 40,00 4,00
0,2 50,57 10,11 - - - - 99,65 19,93 35,17 7,03
0,3 40,84 12,25 - - - - 79,88 23,97 28,36 8,91
0,4 33,93 13,57 - - - - 65,86 26,34 23,52 9,41




0,5 28,58 14,29 - - - - 54,98 27,49 19,77 9,89

0,6 24,20 14,52 - - - - 46,09 27,65 16,71 10,03

0,7 20,50 14,35 - - - - 38,57 27,00 14,12 9,88

0,8 17,30 13,84 - - - - 32,06 25,65 11,88 9,50

0,9 14,47 13,02 - - - - 26,32 23,68 9,90 8,91
[Ipumeyanue:

M2 - HCMOIIIHBIC JIFOAH, MOOMJIBHOCTh KOTOPBLIX CHHIJKCHA H3-3d4 CTApPCHHA OpPIraHH3Ma (I/IHBEUII/II[BI I10 CTapOCTI/I);
HHBAJINAbI Ha IIPOTC3aX; MHBAJIMAbI C HCAOCTATKAMH 3PCHH:A, ITOJIb3YIOIIHUCCA OeJon TPOCTBIO; JIIOAU C IICUXHUYCCKHMHU
OTKJIOHCHUSIMU,

M3 - HHBAJINAbI, UCITIOJIB3YIOIHUC IIPU ABHIKCHHUHN JOIIOJIHUTCIIBHBIC OIIOPBI (KOCTBIJII/I, HEUIKI/I);

M4 - HHBAJINABI, IICPCABUTAIOIIUCCA HAa KPCCIAX-KOJICKAX, IIPUBOAUMBIX B JIBUKCHUC BPYUYHYIO.

. 2 .
4. ITnomanb ropu30HTAILHON MTPOESKIIMK YesioBeKa f, M“/4el. mpuHUMaeTcs B 3aBUCUMOCTH OT COCTaBa JIt0JIe B TOTOKE
B COOTBETCTBHUU C NMPUBEJACHHBIMU HUXKE JaHHBIMHU.



a) 0)

Puc. I15.6. I1nomanb ropu30HTaIbHON TPOEKIIMU YEIIOBEKA:
a) pacuetHasi; 0) neMcTBUTENIbHAS

Pa3Mepsl nto/ieil U3MEHSIIOTCSI B 3aBUCUMOCTH OT (DM3WYECKUX JTAHHBIX, BO3pacta U oaexbl. B Tabnumax I115.3, T15.4,
I15.5 m Ha pucynke II5.7 mpuBOAsATCS yCpEIHEHHBIE pAa3MEphbl JIOJEH Pa3HOTO BO3PacTa, B PAa3IMYHOU ONEKIE U C
pa3Iu4YHbIM Tpy30M. [Ipu 3TOM mpuBeeHbl 3HAUYCHUS IUIOMIAJM TOPU3OHTAIBHON MPOEKIMU WHBAIMAOB C HApYLICHUEM
OTNIOPHO-/IBUTATEJILHOTO anmapara.

Taomuma I15.3

[Lnomaay ropu30HTATBHON TPOEKIIUN B3POCIBIX JTIOAEH

Tun onex bl [[upuna (a), | TonmuHa (c), M [Tnomanp
M TOPU30HTAIILHOM
TIPOCKIIIH, M°/dell.

JIETHSIS 0,46 0,28 0,100



BECEHHE-OCEHHSIS 0,48

3UMHSIS 0,50

0,30
0,32

0,113
0,125

[Tmomanay ropu30HTATLHON MPOESKIIMH ICTEH U MOIPOCTKOB

Tun oxgexxapl

BospacTHble Tpynibl

Mnapgmast Cpennsisa Crapmas
10 9 net 10- 13 mer | 14-16 ner
JIOMAIITHAS O/IEXK 1A 0,04 0,06 0,08
JIOMAIIHSS O€XKIa CO IIKOJIbHON 0,07 0,10 0,14
CYMKOM
yIMYHAS OASK1a 0,09 0,13 0,16

Tabomauna I15.4
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Puc. I15.7. I1nomaas rOpu30HTAIBHON MTPOEKIUHU JTIOACH

C Pa3JIMYHBIM TPYy30M

Taomuma I15.5

. . N 2
[Tnomanas TOPU3OHTAIBHOM MPOEKITNY JTFOJIeH ¢ OTPaHUYCHHOU MOOUIIBHOCTBIO, M /4el.

310pOBbBIE
JIIO/IH,
c1a0oCIIbIIa

Crnernbie

C IMOPAXXCHUCM OIIOPHO-ABUI'aTCIBHOI'O aIlllapaTa

MepEeBUT AN

MEPEIBUTAIONIM | IEPEABUTAIOLIN | IEPEABUTAOL | TPAHCIIOPTUPYE

TPaAHCTIOPTUPYE




Iue, ¢ ecs 0e3 ecsl C OJTHOM ecsl C IBYyMs uecs Ha MBbIE Ha MBbIC Ha
OTpaHUYCHUE JOTIOJIHUTEIIBH | IOTIOJTHUTEIBHO | JOMOJHUTENbH | Kpeclax-KoJsic HOCHJIKaX KaTaJIkax
M BIX OTIOP i omopoit BIMH OIIOPAMHU Kax
1 2 3 4 S) 6 7 8

a=0,28 a; =0,72 a, = 0,40 az; = 0,50 as =0,50
c=0,46 ¢, =0,82 c,=0,75 c3=0,65 ¢, =0,90
f=0,10 f=0,40 f=0,25 f=0,20 f=0,30

(m. 4 B pen. [Ipukaza MUC Poccuu ot 02.12.2015 N 632)




4. Bpems 3amepXku t JBHKCHHMS Ha Yy4yacTKe 1 HM3-3a 00pa30BaBIIEroCs
3

CKOIUICHHUSI JIOACM Ha TpaHUIEe C MOCIeayomMuM yaacTkoM (i+1) onpeaensercs mo
dhopmyie:

rae N - KoJIM4ecTBO JIIOACH, Yell.;
f - TuToIIIa)Th TOPU3OHTAILHOM MTPOSKIIHH, M;

q - HIHTEHCHUBHOCTb JIBKEHUA yepe3 yyacTok i+1 mpu miotHoctH 0,9
pu D=0,9
u Oojree, M/MHUH.;
b - I[IMpUHA Yy4yacTKa, M, MpPH BXOXKICHUM HA KOTOPBIA 00pa30BajoCh
i+1
CKOIUICHUE JIFOJIEH;
- MHTEHCHUBHOCTb JIBUJKEHUS Ha y4acTKe 1, M/MUH.;
i+1

b - mmpuHa MpeaIIecTBYIONMIETO Y4acTKa i, M.
[
Bpewms cyiiecTBOBaHMS CKOIUICHHSI t  HA ydacTKe 1 onpeaessieTcs o hopmyiie:
CK

€ = e | (I15.2)

PacueTtHoe Bpemsi »BakyalMu MO YYacTKY 1, B KOHIIE KOTOPOTO Ha TPaHUIIE C
yagactkoM (i+1) o00pa3oBanoch CKOIUIEHHWE JIIOJIEH, paBHO BPEMEHH CYIIIECTBOBAHUS
ckorieHus: t . PacueTHoe Bpemsi dBakyalMM MO YYacTKy 1 JOIYCKaeTcs

CK
onpenensaTh no Gopmyre:

t =+t (115.3)



2. PacueTHble 3HaYEHUS NTApaMETPOB JBHKEHUS JIHOJCKUX IIOTOKOB
B 3JIaHUSX Kiacca GyHKIIMOHATBHON MokapHoU omacHocTH P1.1.
(BBeneH IIpukazom MUC Poccun ot 02.12.2015 N 632)

5. 3HauECHUS

BCJINYHH aj,

Doj u Voj

npu

UMUTAIIMOHHO-CTOXACTUYECKOM MOJIeNU MpescTaBieHsl B Tabnuie 11 5.6.

HUCIIOJIB30BaHNH

Taomuma I1 5.6

Bunx mytu 3 Doj, venr./m Voj, M/MUH. o (Vo).
M/MUH.
Jletn TOWMIKOIBLHOIO BO3pacTa
(31aHus TOMIKOJBHBIX 00pa30BaTEIbHBIX OpraHU3aIluii)

I'opuzoHTaNBHBIN 0,275 0,78 60

[Tpoem 0,350 1,20 60
JlecTHUIIa BHU3 0,190 0,64 47 10

JlectHu1a BBEpX 0,275 0,76 47

JleTn ¢ orpaHMYCHHBIMU BO3MOYKHOCTSIMHU
(cermanu3upOBaHHBIC JOMAa HHBAIH]IOB)
["opusoHTANBHBIN 0,29 0,60 51 20
[Tpoem 0,30 0,67 47 26
JlecTHUIIa BHU3 0,21 0,63 23 12
JlecTHu1a BBepx 0,30 0,69 20 8
JItoqu TpyaocmocoOHOTO BO3pacTa B CTallOHApax OOJILHUIL
(cTamroHapsl OOJIHHMIT)
["opuzoHTaNBHBIM 0,414 0,77 44 10
[Tpoem 0,345 0,57 38 8
JlecTHUIIa BHU3 0,422 0,96 24 7
JlectHu1a BBepx 0,313 0,74 14 5
[Ipecrapensie nroau
(cenanu3upOBaHHbBIE JOMA MTPECTAPEIIBIX)




["opu3oHTANBHBIM 0,428 0,96 25
[Tpoem 0,456 1,02 20
JlecTHuUIla BHU3 0,505 1,26 20
JlecTHuIla BBEpX 0,338 0,56 20 °
[Tanmyc BHU3 0,353 0,58 25
[Tanayc BBEpX 0,368 0,72 15
Crnenble v c1abOBUASIINE JTHOU
(cenmanu3upoOBaHHbIC JOMa UHBAIHUJIOB)
["opuzoHTaNBHBIM 0,371 0,73 26 7
ITIpoem 0,271 0,77 17 6
JlecTHHUIIa BHU3 0,519 0,97 21 6
JlecTHura BBepx 0,387 0,82 18 6
['myxue u cnabocblaniue JIau
(cermanu3upOBaHHBIC JOMa HHBAIH]IOB)
I'opuzoHTaNBHBIN 0,301 0,58 82 15
[Tpoem 0,328 0,73 82 15
JlecTHu1ia BHU3 0,380 0,91 82 15
JlectHu1a BBEpx 0,344 0,72 54 15

6. 3HaueHHWs MapaMeTpOB JBHKEHUS JIIOJACKUX IIOTOKOB [JII pacyera IyTeu
ABaKyalluk 110 YMPOIICHHOW aHAaJUTHYCCKON M WHIAMBUAYAIbHO-TIOTOYHOM MOICIISIM
npuBeneHsl B Tabmunax I15.7 - I15.9.

IIpu onpeneneHnu MIOTHOCTH JIOACKOTO MTOTOKa Dj uepes miomans ropu30OHTATBHOU
MPOEKIMK denoBeka  M/den., 3HaueHWE  M°/del. NPUHAMAETCS B COOTBETCTBHH C
MIPUBEICHHBIMU HUKE JaHHBIMU:

0,03 M°/dent. - IS AeTei TOMIKOIBHOTO BO3PACTa;

0,15 M?/4en. - s AeTei ¢ OrpaHHYCHHBIMH BO3MOKHOCTSIMH;

0,2 M2/del. - I mrogeit TPYJIOCTIOCOOHOTO BO3pacTa B CTallMOHAPaX OOJIHHMII;

0,1 M>/9€l. - JUISt CIIETIBIX U CIa0OBUISIINX JIIOJICH;

0,1 M2/den. - s TIIyXHUX U CIa00CTBIIIAIIIX JIHOJICH;

0,2 M2/ger. - TS IPECTAPENbIX JIFOAEH;

0,13 M2/ger. - JUIs1 O€pEMEHHBIX JKCHIIHUH.



Taomumna I1 5.7

D, M%/M° l'opuszontansueii | [Ipoem JlecTHuna BHU3 JlecTHH1a BBEPX
yTh

V1 q1 q1 V; q1 V; q;

M/MHUH. | M/MUH. | M/MUH. | M/MHH. | M/MUH. | M/MUH. | M/MHH.

Jletn nOWMIKOIBLHOrO BO3pacTa
(3maHus AOMIKOJIBHBIX 00pa30BaTEILHBIX OPTaHU3AIH )

0,01 60,00 0,60 0,60 47,00 0,47 47,00 0,47

0,05 47,19 2,36 2,66 38,36 1,92 36,96 1,85

0,1 35,75 3,58 3,85 32,17 3,22 28,00 2,80

0,2 24,31 4,86 4,80 25,98 5,20 19,05 3,81

0,3 17,62 5,29 4,64 - - - -

0,4 12,88 5,15 3,77 - - - -

0,5 9,19 4,60 2,37 ; ; ] ]

Jletn ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU
(cneruanu3upoBaHHbIC JOMa WHBAIHJIOB)

0,01 50,59 0,51 0,47 23,33 0,23 19,94 0,20

0,05 50,59 2,53 2,34 23,33 1,17 19,94 1,00

0,1 48,97 4,90 4,68 23,06 2,31 20,19 2,02

0,2 38,88 7,78 7,42 19,64 3,93 16,02 3,20

0,3 32,97 9,89 9,41 17,64 5,29 13,57 4,07

0,4 28,78 11,51 10,93 16,22 6,49 11,84 4,74

0,5 25,54 12,77 12,08 15,12 7,956 10,50 5,25

0,6 22,88 13,73 12,96 14,22 8,93 9,40 5,64

0,7 20,64 14,45 13,60 13,46 9,42 8,47 5,93

0,8 18,69 14,95 14,04 12,80 10,24 7,67 6,14




0,9 16,98 15,28 14,30 12,22 11,00 6,96 6,26
JIronu TpynoCTIOCOOHOT0 BO3pacTa
(cTaroHapsl OOTHHMIT)

0,01 44,03 0,44 0,38 24,09 0,24 13,69 0,14
0,05 44,03 2,20 1,88 24,09 1,20 13,69 0,68
0,1 44,03 4,40 3,77 24,09 2,41 13,69 1,37
0,2 44,03 8,81 7,53 24,09 4,82 13,69 2,74
0,3 41,42 12,43 11,30 20,37 6,11 13,24 3,97
0,4 36,18 14,47 14,39 17,44 6,98 12,01 4,80
0,5 32,11 16,05 16,54 15,17 7,59 11,05 5,52
0,6 28,79 17,27 18,42 13,32 7,99 10,27 6,16
0,7 25,98 18,18 20,09 11,75 8,23 9,61 6,73
0,8 23,54 18,83 21,57 10,40 8,32 9,04 7,23
0,9 21,40 19,26 22,89 9,20 8,28 8,53 7,68
[IpecTapensie noau
(cnenmanu3upoBaHHbBIE JOMA MPECTAPEIIBIX )

0,01 25,00 0,25 0,20 20,00 0,20 20,00 0,20
0,05 25,00 1,25 1,00 20,00 1,00 20,00 1,00
0,1 25,00 2,50 2,00 20,00 2,00 20,00 2,00
0,2 24,56 4,91 4,00 20,00 4,00 16,08 3,22
0,3 20,22 6,07 4,94 18,24 5,47 13,34 4,00
0,4 17,15 6,86 5,54 15,33 6,13 11,39 4,56
0,5 14,76 7,38 5,91 13,08 6,94 9,89 4,94
0,6 12,81 7,68 6,10 11,24 6,74 8,65 5,19
0,7 11,16 7,81 6,13 9,68 6,78 7,61 5,33
0,8 9,73 7,78 6,03 8,33 6,67 6,71 5,37




0,9 8,47 7,62 5,82 7,14 6,43 5,91 5,32
Crnenble U c1abOBUIAIINE JTHOIU
(cennan3upoBaHHbIE JOMa HHBAIUIOB)

0,01 26,34 0,26 0,17 21,37 0,21 18,00 0,18
0,05 26,34 1,32 0,85 21,37 1,07 18,00 0,90
0,1 23,26 2,33 1,58 21,03 2,10 16,62 1,66
0,2 16,49 3,30 2,52 13,34 2,67 11,79 2,36
0,3 12,53 3,76 3,22 8,85 2,65 8,96 2,69
0,4 9,72 3,89 3,77 5,66 2,26 6,96 2,18
0,5 7,54 3,77 4,19 3,18 1,59 5,41 2,70
I'myxue u cabocaslamuye JHau
(cenuanu3upoBaHHbIE JOMa HHBAIHJIOB)

0,01 82,36 0,82 0,82 82,36 0,82 53,81 0,54
0,05 82,36 4,12 4,12 82,36 4,12 53,81 2,69
0,1 68,86 6,89 7,39 79,41 7,94 47,73 4,77
0,2 51,67 10,33 11,03 57,72 11,54 34,90 6,98
0,3 41,62 12,49 13,25 45,03 13,51 27,39 8,22
0,4 34,49 13,80 14,56 36,02 14,41 22,07 8,83
0,5 28,96 14,48 15,19 29,04 14,52 17,94 8,97
0,6 24,44 14,66 15,27 23,33 14,00 14,56 8,74
0,7 20,62 14,43 14,90 18,51 12,96 11,71 8,20
0,8 17,31 13,84 14,15 14,33 11,46 9,24 7,39
0,9 14,39 12,95 13,05 10,64 9,58 7,06 6,35

[Ipumeuanue: B tabnune I 5.7 mpencraBiieHbl aHHbIE O TapameTpax JBHKEHUS
IpecTapesblX JIOJEH, MepeABUrarlmxcs 03 IONOJHUTENbHBIX ONOp U C OJHOU
NOIOJIHUTEIIBHOW OIIOPOM, a TakKe JeTe C OIPAaHMYEHHBIMU BO3MOKHOCTSAMU,



CIOCOOHBIX K CAMOCTOSITEIbHOW 3BAKYALIMH.

Tabmuna I1 5.8. PacueTHbie 3HaUeHUs TapaMeTPOB
JBUKEHUS 110 MaHaycaM MPeCTapesbiX J0AEH B CIEHUaTU3UPOBAHHBIX
JIOMax MpecTapesbix

D, M*/m° [Tannyc BHU3 [Tannyc BBEPX
V, M/MHH. q, M/MUH. V, M/MHH. g, M/MUH.
0,01 25,00 0,25 15,00 0,15
0,05 25,00 1,25 15,00 0,75
0,1 25,00 2,50 15,00 1,50
0,2 20,19 4,04 13,19 2,64
0,3 16,61 4,98 10,95 3,28
0,4 14,08 5,63 9,36 3,74
0,5 12,11 6,05 8,13 4,06
0,6 10,50 6,30 7,12 4,27
0,7 9,14 6,40 6,27 4,39
0,8 7,96 6,37 5,53 4,43
0,9 6,92 6,23 4,88 4,40

Tabnuua I1 5.9. PacueTHble 3aBUCUMOCTH MEXKY IIIOTHOCTBIO
Y UHTEHCUBHOCTBIO IBUYKEHUS JIFOJICKOTO ITOTOKA, COCTOSILIETO
U3 JIFOJIEN, IEPEIBUTAIOIINXCS HA Kpeciaax-KoJscKax

2, 2
[InotHoCTh MOTOKA, D, M“/M

NHTEHCUBHOCTD IBMXKEHUS, (, M/MHUH.

0 0
0,1 15,2
0,2 22,7
0,3 24,2
0,4 21,5




0,5 18,4
0,6 16,1
0,7 13,9
0,8 12,4
0,9 11,0
0,96 9,7

[T0mans ropu30HTAIEHON MPOCSKIINA OEPEMEHHBIX KEHIIMH CIIeIyeT MPUHUMATD TI0
naHHbIM puc. I15.8 u tadn. 11 5.10.

Puc. I15.8. [1no1maas Topu30HTAIBHON MPOEKIIUN OEPEMEHHON
skenmuuel £= 0,13 M>/ger.

Ta6muma I15.10. 3nayenus a, b, ¢, d 1 pacdera miomau
TOPU30HTATBHON MPOEKIIMU OEpEMEHHON KESHIIUHBI

O6o3HaueHme Pazmep, m
a 0,355
b 0,56
0,30
d 0,205




7. qns nroged pa3auyHOTO BO3pAcTa, HE CIIOCOOHBIX K CAMOCTOATENIBHOM BaKyalluu
(manee - HEMOOWJIbHBIC JIFO]IN), HEOOXOAUMO OMPEICNATh PACUeTHOE BPEMs CIIACEHUS U3
Je4eOHO-TIPOYUIAKTUIECKUX U COLUATIBHBIX YUPEXKACHUN IPU MTOMOIIH HOCHIIOK.

ITpu pacuere sBakyaluu HEOOXOIMMO YUWUTBHIBATh TPAHCIIOPTUPOBKY HEMOOMIIBHBIX
moAei u3 ne4eOHO-NPOPUIAKTUYECKUX U COLMAIIBHBIX YUPEXKJIECHUN CUIaMM IepcoHalia
Y TOMOUIN HOCHUJIOK.

PacuyeTHOoe Bpemsi TpaHCIOPTUPOBKM HEMOOWIIBHBIX JIIOJEH C ONpPENEIeHHOIO Taxa
3J1aHus oTpesenseTcs no GopMmyie:

tcn: t1+t2+i+i+h+iL_h+i,(H51)
P Ve VeV, V) 05N, VvV, V.

1 2

rje t; - BpeMs yKJaJbIBaHUs YeJIOBEeKa Ha HOCUJIKH, MUH.;

t, - Bpems nepekiaplBaHus Y€JI0BEKa ¢ HOCUIIOK Ha MOJITOTOBJICHHYIO TOBEPXHOCTb,
MHUH.;

N, - KOJIMYECTBO HEMOOMIIBHBIX JTIO/ICH;

Npepc = KOIMYECTBO EPCOHANIA;

L, - 1MHA MyTH CMIAaCeHUs 110 TOPU3OHTAIIU, M;

L, - 1MHA MyTH CIIAaCeHUs 110 JICCTHUIIE, M;

V1 - CKOpPOCTh TEpEeABMKECHHSI MeEINepcoHana Mo TOPU30HTAIU C HOCWIKaMHu 0e3
cracaeMoro 4eJjioBeka, M/MHH.

VS - CKOpOCTb MEPEIABMKEHHMS MEANEPCOHAIa IO TOPU3OHTAIM CO CIAcaeMbIM

YeJIOBEKOM, JIeJKallliM Ha HOCUJIKAxX, M/MHH.;

V, - CKOpOCTh MEPEABMIKCHHSI MEJIIIEpCOHaja 0 JECTHUIIC BBEPX ¢ HOCHIIKAaMH 0e3
cIracaeMoro 4ejaoBeKa, M/MUH.;

V{ - CKOpOCTb IEPEIBHKEHUS MEANEPCOHAa IO JIECTHULE BHU3 CO CIACAEMBIM
YeJIOBEKOM, JIC)KAIIUM Ha HOCHUJIKAX, M/MHH.

[Ipr OTCYTCTBHMM HEOOXOIWMBIX MCXOIHBIX IAHHBIX JIJI OMPEICIICHHS CKOPOCTH
MEPEHOCKH TMEPCOHAJIOM HOCHWJIOK C YEJIOBEKOM CJIEAYET BOCIOJb30BAThCA JIAHHBIMU,
npuBeaeHHBIMEU B Tabuie 11 5.11.

Ta6muma I 5.11. CkopocTh IBHKEHHUS ITEPCOHANIA TIPH TTEPEHOCKE
HOCHJIOK C YE€JIOBEKOM, M/MUH.

Bun nytu C genoBekom be3s genoseka
["opu3oHTaNbHBIN MyTh 70 100
JlecTHHLIa BHU3 30 80

JlecTHuila BBepx 20 60




[Ipu ocylecTBIEHHH MEPEHOCKM HEMOOWJIBHBIX JIOAEH IO JIECTHHUIIE C PA3JIHYHBIX
ATaXEU 3/1aHMs KOJMYECTBO PEUCOB, OCYIIECTBISAEMBIX OJHOM MapoW YEIOBEK M3 4YHUCIIa
MepPCOHaJIa, CICAYET ONpeaenaTh mo Tabmure I15.12.

Ta6muma I1 5.12. KonuyuecTBo pelcoB 1Mo epeHOCcKe HEMOOMITBHBIX
JIIOJIEN HAa HOCWJIKAX C PA3JIMYHBIX dTaXEW 31aHUsl, OCYIIECTBISIEMOE
OJIHOM MapOM YEJIOBEK U3 YKCIIA EPCOHAIIA

Otax | MakcuMaabHOE KOJMYECTBO PEHCOB TSI IEPEHOCKA HEMOOMIIBHBIX JIFOICH
Ha HOCHJIKaxX
15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2
7 3
6 3
5 5
4 5
3 8
2 11
1 20

Bpems yknaapiBaHus 4elOBE€Ka HAa HOCWIIKM WIHM TEPEKIaJblBAHUA C HOCUJIOK Ha
MOATOTOBJICHHYIO TOBEPXHOCTh, OCYILIECTBISIEMOE OJHOM TNapoil 4YeJoBeK M3 4Yucia
nepconana, coctapiysieT 0,15 MuH.



[Tpunoxenue N 6
K MyHKTY 12 Metoauku

ITOPAIOK
I[TPOBEAEHUA PACYHETA U MATEMATHUYECKHWE MOJIEJIN UJIA
OIIPEJAEJIEHIA
BPEMEHU BJIOKMPOBAHMS ITYTEN DBAKYALIMU OITACHBIMU
OAKTOPAMMU I1OKAPA
CHOucok N3MEHSIOMUX JOKYMEHTOB
(B pexn. ITpukazoB MUC Poccum ot 12.12.2011 N 749,
ot 02.12.2015 N 632)

I. ITopsimok mpoBeaeHus pacyera

[Ipou3BoANTCS SKCHEPTHBIN BHIOOP CLUEHAPHS WM CLIEHAPUEB MOXKapa, IPU KOTOPHIX
OKHJIAI0TCS] HAMXYALINE ITOCIEACTBHS I HAXOAIIMXCS B 3JaHNUN JTHOAEH.

dopmyIMpOBKa CLIEHApUsI Pa3BUTHS MOKapa BKIIOYAET B C€0sI CISAYIOLINE ITAIIbI:

BbIOOP MECTa HaXOXKJI€HUS IEPBOHAYAIBHOIO OYara rnoxkapa 1 3aKOHOMEpPHOCTEH ero
pa3BUTHS;

3aJjaHUe pacueTHOW oOnacTu (BBIOOp paccMaTpuUBAaeMOM IpPU pacyere CHCTEMBI
IIOMEIICHUM, OIpENEICHNE YUYUTBIBAEMBIX IPU pacCyeTe IIEMEHTOB BHYTPEHHEU
CTPYKTYpPBbI IOMEUIEHUH, 3aJaHIE COCTOSTHUS TPOEMOB);

3aJlaHie TapamMeTpOB OKPYKAIOIIEH cpeAbl M HadyalbHbIX 3HAYEHUH MapaMeTpoB
BHYTPH ITOMEIIECHU.

Bb16op MecTa HaxoJIeHUs ouara Ioxkapa MpOM3BOAUTCS 3KCHEPTHBIM myTeM. [lpu
TOM YYHUTBHIBAETCA KOJIMYECTBO TOPIOYEH HArpy3Kd, €€ CBOWCTBA U PAaCIOJIOKECHHE,
BEPOSITHOCTh ~ BO3HUKHOBEHMSI  IMOXapa, BO3MOXXHAas JMHAMHMKA €ro pa3BHUTHS,
PacoJIOKEHUE 3BaKyal[MOHHBIX yTEN U BBIXOJOB.

Haubonee wacto mpu pacderax paccMaTpHUBAIOTCS TPU OCHOBHBIX BHMJA Pa3BUTHS
Mo’Kapa: KpyroBo€ pacrpoCTpaHEHUE IoKapa M0 TBEPAOW IOprouYell Harpyske, JIMHEIHOe
pacnpocTpaHEHUE IMoXapa 0 TBEPJOl roprodell Harpy3Ke, HEyCTAaHOBUBLIEECS T'OPEHHE
TOPOYEH JKUIKOCTH.

CKOpOCTb BBITOpaHus AJIs 3TUX CIIy4aeB onpeensercs popmyaamu:

2 2
NCM XMOUXV Xt - Ui KPyrOBOrO paclpOoCTpaHEHHUs MoKapa

YA

ncu X 2 x vxtxb - s nuHeiHoro pacnpoctpanenus noxapa (I16.1)
YA




Icu = <

It
ncu  xFx  /--- - nns veycranoBusierocs roperus 1K,
YA /t
V cr

IJIe ICU - YAEJNbHAsi CKOPOCTh BBITOpaHUs (151 KUAKOCTEN YCTaHOBUBILIASACS ),
ya
Kr/(c x M2);
V - CKOPOCTb paclpoCTpaHEHUs IIJIaMEHH, M/C;
b - mmpuHa moockl roproveil Harpy3KH, M;
t - Bpems craOuiau3anuy ropeHus roproven KUIKOCTH, C;

CT

F - miomaae ouara noxapa, m2.

[Ipy HanvuuM B TMOMELIEHUWM oOdYara I[0Kapa YCTAHOBKM aBTOMAaTUYECKOTO
MOKapOTYILIEHUSI, COOTBETCTBYIOIIEH TpeOOBaHUSM HOPMATUBHBIX JOKYMEHTOB IIO
NOKapHOW 0O€30MacCHOCTH, MPH MPOBEACHUU PACUETOB 3HAUYEHHE CKOPOCTH BBITOPAHUS
MIPUHUMAETCS] YMEHBIIICHHBIM B 2 pas3a.

(a63an BBeneH [Ipukazom MUC Poccun ot 02.12.2015 N 632)

C yueroMm pazzaena Il manHOro mpuiiokeHUsi BbIOMpaeTcs METOJ MOCIMPOBAHUA,
bopMynupyercss MaTeMaTuyeckas MoOJielb, COOTBETCTBYIOIIAsl JTaHHOMY CIIEHApHUIO, U
MIPOU3BOAMUTCS MOJIETMPOBAHNE IMHAMHUKHU pa3BUTHs noxapa. Ha oCHOBaHMHU MOTy4YEHHBIX
pE3yNbTaTOB PACCUMUTHIBAECTCA BpPEMsI JOCTHXKEHHUS KaXXIbIM M3 OINACHBIX (PAKTOPOB
noXkapa MpeiesbHO A0MYCTUMOr0 3HaYEHUS Ha MyTSIX SBAKYallHH.

Kputnueckoe Bpemsi 0 KakJI0My M3 OMACHBIX (DAKTOPOB MOKapa ONpeNeseTcss Kak
BpeMs JOCTHXKEHUSI 3TUM (DaKTOPOM TMPEEIbHO JOIMYCTUMOIO 3HAYEHUS Ha MYTIX
ABAaKyallMy Ha BbIcOTE 1,7 M OT mona.

[TpenenbHO OMYyCTHMBIE 3HAUEHUS MO Ka)XJIOMYy M3 OMACHBIX (PAKTOPOB MOXkKapa
COCTABJISIIOT:

(8B pen. Ilpukaza MUC Poccuu ot 12.12.2011 N 749)

10 MOBBIIIEHHOU TemnepaType - 70 °C;

(B pen. IIpukaza MYC Poccuu ot 12.12.2011 N 749)

10 TEIIOBOMY MOTOKY - 1400 B1/m2;

(B pen. IIpukaza MYC Poccuu ot 12.12.2011 N 749)

no norepe BuAUMOCTH - 20 M (a1 ciiydasi, Koraa o0a ropu30HTAIbHBIX JIMHEWHBIX
pa3Mmepa nomeneHuss MeHblne 20 M, MpeenbHO JOMYyCTUMOE PACCTOSHUE IO IMOTEepe
BUJIMMOCTH CII€AyeT NMPUHUMATh PABHBIM HAMOOJBIIEMY TOPU30HTAIIBHOMY JHHEHHOMY
pasmepy);

(B pen. ITpukaza MUC Poccuu ot 12.12.2011 N 749)

10 MOHMKEHHOMY COJIepKaHMo Kuciopoaa - 0,226 kr/m3;

(B pexn. ITpukaza MYUC Poccuu ot 12.12.2011 N 749)



M0 KaXXIOMY M3 TOKCHYHBIX ra3000pa3Hbix npoaykroB roperus (CO2 - 0,11 kr/m3;
C0-116-10° xr/m3; HCL-23-10° xr/m3).

(8 pen. ITpukaza MUC Poccuu ot 12.12.2011 N 749)

HeoOxoaumMo OTMETHUTBH, YTO NpPU HCHOJIb30BAHUHU IOJEBOW MOJEIH OIpPEIEICHHE
KPUTHUYECKOIO BPEMEHHM HMEET CYIIECTBEHHbIE OCOOCHHOCTH, CBSI3aHHBIE C TEM, 4TO
KPUTHUYECKOE 3HAYEHHUE B PA3JIMYHBIX TOUKAaX IMOMEIIECHUS JOCTUTAETCS] HE OJJHOBPEMEHHO.
JUIs MOMEIEHUN C COM3MEPUMBIMU TOPU3OHTAIBHBIMUA Pa3MepaMH KPUTHUYECKOE BpEMS
OMpENENSIETCS KaK MAKCUMAJIbHOE U3 KPUTHUYECKMX BPEMEH U1l 3BaKyallMOHHBIX BBIXOJIOB
U3 JaHHOTO NOMEINIEHHS (BpeMsl OJJIOKMPOBAHUS MOCIEAHETO BBIXO/A).

Onpenensiercs Bpemsi OJ0KUPOBaHUS t
()

q
o |
nB. T T.T. 2 T.H.l
t =min<t ,t ,t ,t ,t >, (I16.2)

6 |0 xp xp kp Kp |
L 1

II. Knaccudukanus u 0651acTb IpUMEHEHUS METOIOB
MaTeMaTUYECKOT0 MOJICIMPOBAHUS TTOXKapa

Jns onmcaHust TEpMOra3oJMHAMUYECKHX MapamMeTpoOB IOXKapa IMPUMEHSIOTCS TpHU
OCHOBHBIX IPYMIbl AETEPMUHUCTHYECKUX MOJEJICH: UHTErPAJIbHbIE, 30HHbIE (30HAIbHbBIE)
U TIOJIEBBIE.

BbIOOp KOHKpETHOM MOAENH pacuera BpeMEHH OJOKMPOBAHMS IMyTEHl 3BaKyallH
CIEAYET OCYIIECTBISATh UCXOS U3 CIEAYIOMMX MPEATOCHUIOK:

VHTETPAIBHBIN METON:

JUTSL 3JaHUH, COAEpIKAITUX Pa3BUTYIO CUCTEMY MOMEIICHUM Majioro o0beMa MpOoCTOM
r€OMETPUYECKON KOH(UTYpaInU;

Ul TIOMEIIEHHUM, T[€ XapakTEepHbIM pa3Mep odara IO0Kapa COU3MEpUM C
XapakTepHbBIMUA pa3MEpaMH ITOMELIECHUs M pa3sMepbl ITOMEIIEHUS COU3MEPUMBI MEXIY
co0o¥i (JInHEWHbIE pa3Mephl TOMEIICHHS OTINYAIOTCS HE OoJiee ueM B 5 pa3);

JUTSL IPEABAPUTENIbHBIX PACUETOB C LIEJIbIO BBISBIICHUS HAnOOJIee OMAacCHOTO ClieHapHs
rnoxapa;

30HHBIN (30HAJIBHBIN) METO/I;

JUISl TIOMEILIEHUA U CHUCTEM IMOMENIEHUI MPOCTON reoMeTpuuecKol KOH(Urypauuu,
JUHEHHBbIE pa3Mepbl KOTOPBIX COU3MEPHUMBI MEXIy COO0O0W (JIMHEHHBbIE pa3Mepsl
MOMENICHUsT OTJIMYaloTcsl He Oosiee yeM B 5 pa3), KOrja pasMep ouara Moxkapa
CYILLIECTBEHHO MEHBIIE pa3MEPOB ITOMEILICHHUS;

Uit pabouMx 30H, PACIOJOKEHHBIX Ha pa3HbIX YPOBHAX B Mpeaesax OIHOrO
MOMENIEHUS (HAKJIOHHBIN 3pUTENbHBINA 3aJ1 KHHOTEATPa, aHTPECOJIH U T.1.);

IIOJIEBOM METOA:



JUISI IOMEIIEHUH CIIOKHOW F€OMETPUYECKOW KOH(PUTYpaly, a TaKKe MOMENIEHUH C
OOJBIIMM KOJMYECTBOM BHYTPEHHHX TIperpaa (aTpuymbl C CHUCTEMOW raiepeil u
MPUMBIKAIOIUX KOPHIOPOB, MHOIO(QYHKIMOHAJIbHBIE LIEHTPHI CO CJIOKHON CHCTEMOM
BEPTUKAJIBHBIX U TOPU30HTAIIBHBIX CBSI3€U U T.1I.);

JUIsL IOMEILIEHUI, B KOTOPBIX OJMH M3 F€OMETPUUYECKUX PA3MEPOB ropasio OoJiblie
(MeHbIIIe) OCTaTbHBIX (TOHHEIHN, 3aKPHIThIC aBTOCTOSIHKH OOJIBIIION IUIOIAIN U T.1.);

JUI. WHBIX CJIy4yaeB, KOI/Ia NPUMEHUMOCTb WM HH(OPMATUBHOCTH 30HHBIX U
UHTETPAJIbHBIX ~ MOJEJEH  BBI3BIBAET  COMHEHHE  (YHUKAJIBHBIE  COOpY’KEHUS,
pacnpocTpaHeHHe Mokapa 1o ¢acaay 374aHHs, HEOOXOIUMOCTh ydeTa pabdOThl CUCTEM
IPOTUBOIIOKAPHOM 3aIUThI, CIOCOOHBIX KaU€CTBEHHO U3MEHHUTh KAPTUHY MOKapa, U T.1.).

[Ipy nMCONB30BaHNMM MHTETPAJIBHOM M 30HHOW MOJENEH JUIsl IOMEUIEHUs, OOUH W3
JUHEHHBIX pa3MEPOB KOTOPOro O0JIee YeM B IMATh pa3 MPEBBIIAET XOTS Obl OJMH U3 ABYX
APYTUX JIUHEUHBIX Pa3MepoB, HEOOXOAMMO 3TO MOMEILIEHUE JIETUTh Ha YYACTKH, pa3Mepbl
KOTOPBIX COM3MEPUMBI MEXJy COOOW, W paccMaTpuBaTh Y4YaCTKHM KakK OTJIEJbHBIC
MOMEIIEHHS], COOOMIAIOIIMEC TPOEMaMH, TUIONIa/lb KOTOPBIX paBHA IUIOIIAA CEYEHHS Ha
IpaHUIE YYacTKOB. McCHonp30BaHME AHAJIOTMYHOM MPOLEAYpPHl B Ciydae, KOrJa JBa
JUHENHBIX pa3Mepa NPEeBBIIIAIOT TPETUM O0JIee 4eM B 5 pa3, He 10IyCKaeTCs.

III. UaTerpanbHas MmaTeMaTHuecKas MOJIeb pacyeTa ra3oo00MeHa
B 3/IaHUH, IIPH MOKAPE
(B pen. ITpukaza MUC Poccuu ot 12.12.2011 N 749)

Jns pacdera pacnpoCTpaHEHHs] MPOIYKTOB TOPEHUS IO 3[aHHUIO0 COCTABISIOTCA WU
pelarTcs ypaBHEHUS a’paliu, TeIIo- 1 MacCOOOMEHa Kak sl Ka)KJOoro MOMEIIECHHs B
OTJIETBHOCTH, TaK M JIJISl BCETO 3aHUS B LIEJIOM.

VYpaBHEHUS NBUKEHUS, CBSI3bIBAIOIINE 3HAUCHUSI TTEPEIaJioB AaBJICHUN Ha MpoeMax C
pacxoJaMu ra3oB Yepe3 MPOEeMbl, UMEIOT BU:

G =sign(AP,)-&-F-[2- p-|AP,], (116.3)

rae G; - pacxoji Ta3oB 4Yepe3 MPOeM MEXIy IBYMsA (j-M M 1-M) CMEXHBIMH

IMOMEIIEHUSIMH, KI/C;

£ - koaddumment pacxojaa npoema (& =0,8 IS 3aKPHITHIX MPOEMOB U & =0,64 IS
OTKPBITHIX);

F - miomaas ceueHus mpoema, M2;

p - IDIOTHOCTH Ta30B, IPOXOIAIINX Yepe3 MPoeM, KI/M3;

AP; - CpeIHUI Iepenaj MONHbBIX JaBICHUN MEXIY j-M U 1-M noMemenuem, Ila.
Hanpasyienue (3HaK) pacxojia ONpenesseTcsi 3HaKOM PasHOCTH JIaBJICHUH AP, .
B 3aBMCUMOCTH OT 3TOT0 IUVIOTHOCTH p IPUHUMAET Pa3JIMYHbIE 3HAUYCHMUS.

3HaK pacxoja ra3oB (BXOIAIIMN B MOMELIEHUE PACXOJ CUUTAETCS MOJOKUTEIbHBIM,
BBIXO/SIIMHN - OTPULIATENbHBIM) U 3HAUEHUE p 3aBHUCST OT 3HAKa Mepernaja JaBICHHMA:



-1 p=p;, ipu AP <0

sign(AP),p = (I16.4)

+l,p=pi,anAP>O’

Jns  TpOorHO3UpPOBAaHMS  MApaMmMeTpoB  MPOAYKTOB  TOpeHHs]  (TeMmeparyphl,
KOHIIEHTpAIIMii TOKCHUYHBIX KOMIIOHEHTOB TMPOJYKTOB TOPEHUs) B TOMEIICHUSIX
MHOTO3TaKHOTO 3JaHHUsl Ha 3Ta)Kax, PacloJIOKEHHBIX BBIIIE 3Ta)ka, HA KOTOPOM MOXET
BO3HHMKHYTh IOKap, PACCMATPUBAIOTCS MPOLIECCHI PACIIPOCTPAHEHUS MMPOJTYKTOB TOPEHHUS
B BEPTHKAIbHBIX KaHaNaX (JIECTHUYHBIC KJIETKH, IAXThHI JIU()TOB, BEHTKAHAIBI U T.I1.).

BepTukalibHyI0 AXTy MO BBICOTE PA3JESAIOT HA 30HbI, KOTOPBIE MPEACTABIISIOT y3JIbl
B TMJPABIMYECKON cXeMe 37aHusl. 30Ha M0 BBICOTE MOYKET OXBAThIBATh HECKOJBKO ATaXel
3naHus. B 3TOM ciyyae pacxoj raza Mexay 30HaMH MOYKHO BBIPA3UTh (POPMYJION BHUJA:

_ [ap
G_\E , (116.5)

rac Szm - XapPaKTCPHUCTHUKA THAPABIMYCCKOI'O COIIPOTHUBJICHHA HA I'PAHUIIC

30H;

F - moniaas monepeyHoro CeYeHus MaxThl;

K - koo unmenT (nomyckaercs: npuHUMaTh paBHbIM 0,05 c2/M);

g =9,81 M/c2 - yckopeHue cBOOOAHOTO TaIeHHS;

Ap - TIepenaj JaBJICHUN MEXIY Y3IaMH.

31aHue NpeACTaBIsAIOT B BUJE THAPABINYECKON CXEMBI, Y3JIbI KOTOPOU MOAETUPYIOT
MOMEILEHHS, a CBA3M - NYTH [BUXKEHUS NPOAYKTOB TOpeHUss W Bo3ayxa. Kaxmoe
[IOMEIICHNUE 3JaHHsl ONMUCHIBAETCA CUCTEMOW YpPAaBHEHHUM, COCTOSIIEN W3 YpPaBHEHHUS
OajlaHca MaccChl, YPaBHEHMsI COXPAHEHHUs DHEPTrUU U YPABHEHHS OCHOBHOTO Ta30BOTO
3akoHa (MeHnneneeBa-Knaiinepona).

VYpaBHeHue O6anaHca Macchl BeIpaxaeTcs (popMyoi:

d(pj -Vj)/dt =y+>.G,—> G, (116.6)
k i

rae V, - 00beM NOMEIIEHHS, M3;

t - Bpems, c;

Y G, - cyMMa pacxojoB, BXOJAIIMX B TOMEIIEHUE, KI/C;
k

DG, - cymMMa pacXoy0B, BEIXOJISIIHNX U3 OMEIIEHHs, KI/C;
i

y - CKOPOCTb BBITOpAHUS MOXKAPHON HArpy3KH, KI/C.
YpaBHeHUE COXpaHEHUsI SHEPTUU BBIpaXKAeTCsl POPMYIIOH:



d(CV-pj-Vj-Tj)/dtZCp-Z(Tk-Gk)—Cp-Tj-ZGi +Q.-Q, , (I16.7)
k i

rae C,, C, - yAenbHas u30XopHas ¥ u3o00apHas TemioeMKocty, K/bx/(kr-K);

T,, T, - TeMIeparypsl ra3oB B i-M U j-M noMemenusx, K;
Q, - KOJHMYECTBO TEIJIa, BHIACIAEMOTO B IOMEIICHUH TTPU TOpEeHUH, KBT;

Q, - TEIUIOBOM TMOTOK, MOTJIOMIAEMbId KOHCTPYKIMSIMU U H3JIy4aeMbId

qyepes
IIpoeMbI, KBT.

Jlyis momelneHus ouara rnokapa BeJIMuuHa Q. ompenessieTcs no Ggopmyie:

Q]’:(?]'Qn—i_l)‘vs

rae n - KO3 UIIMEHT MOJTHOTHI TOPEHUS;

Q, - HM3IIas TEIUIoTa cropanus, KJK/Kr;

| =c,-T - SHTaJIbIKS ra3u(PpUIUPOBAHHOM TOPIOYEN Harpy3Kku, KJK/Kr;
C, - YZAENIbHas TEIIOEMKOCTD MPOAYKTOB Iuposm3a, KJbk/(kr-K);

T - TeMniepaTypa npoyKTOB upoau3a, K.
JlJ1s ocTanbHBIX TTIOMENEHUH Q. =0.

KoadduumeHT noHOTHI TOpeHus 7, omnpeaensercs mo Gopmyie:

Zxox,k'Gk
n=n,-K+(1-K)t——— (I16.8)
v-L

0X

rae 7, - KOd(QGUIMEHT MOJHOTHI TOPEHHUS B PEXHUME IOXKapa, PEeryIupyeMoM
roproyveil Harpy3Ko, onpenenseMblid popmyoit:

7, =0,63+0,2- X, , +1500- X ¢ ;. (116.9)

Koaddumment K paccuutsiBaercs o popmyie:

B

X X
K=|2%m | exp| B-| 122" || (116.10
< p ” ( )

0x,0 ox,0

2

XoxO
rac B=| ———— ;
Xoxo—0,01

X
X
L

oo -~ HadaJIbHasA KOHICHTPpaNUs KACJIO0POJa B IIOMCIICHNHN O4ara Iioxapa, KF/KF;
om ~ TEKYHIAs KOHICHTPALWs KUCJIOpPO/Ja B IIOMCIICHHH O4ara I1oxapa, KF/KF;

o - KOJIMYECTBO KUCIOPOAA, MOTJIONIAeMOTr0 MPU CropaHuu 1 KT roproyeil Harpys3ku,



KI/KT.
Ypasuenue MenpeneeBa-Knaitnepona Beipaskaetcst opMyIIoi:

R

P=p, T, 1. (T16.11)

]

rae P, - JaBlICHHE rasa B j-M nomelenuy, Ila;

T, - TeMIepaTypa rasa B j-M noMeuenuu, K;

R = 8,31 - yauBepcanbHas ra3zoBas nocrosaaas, Jx/(moib-K);

M - MomsipHast Mmacca rasa, MoJlb.

[lapameTpsl ra3a B TOMEIICHUH ONPENETSIOTCS W3 ypaBHEHHUs OajaHca Macc
OTJICTIbHBIX KOMIIOHEHTOB IPOJYKTOB TOPEHHS U KHUCIOpOJa W YypaBHEHHUsA OaliaHca
ONTUYECKOMN MJIOTHOCTH JbIMA.

YpaBHeHue OamaHca MacC OTACIBHBIX KOMIIOHCHTOB TPOAYKTOB TOPCHHS W
KHCIIOpO/a:

d(X,,-p;-V,)/dt=y L+ 3 (X1 -G )X, - 3G, » (116.12)
k i

rae X,;, X,; - KOHUEHTpauus L-ro KOMIIOHEHTa MPOJAYKTOB TOPEHHS B i-M U [-M
IMOMEIIIEHUSX, KI/KT;
L, - KOJMYeCTBO L-ro KOMIIOHEHTa WPOJYKTOB TOpeHHs (KHUCIOpOJa),

BBIACISIIONIErocss (MOTJIOIIAIOIIETrocs])) MpHU CrOPAaHUHM OJHOTO KHJIOTpaMMa IOXapHOU
Harpy3KH, KI/KT.
VYpaBHeHHE OajlaHCa ONTUYECKON IUIOTHOCTH AbIMA!

V,-dy/dt=y-D + > (-G )/p ;- .G /p;, (116.13)
k i

TI€ W, p; - ONTHYECKAs INIOTHOCTH JbIMa B 1-M | j-M TIOMeIIeHUsIX, Hm-m™;

D,, - IBIMOOOpa3yrolas CrocoOHOCTh MoXKapHOU Harpy3ku, Him-M2/kr.

m
OnTuyeckass TUIOTHOCTh JbIMAa TPH OOBIYHBIX YCJIOBHSX CBS3aHA C PACCTOSHUEM
MpEACIbHON BUTUMOCTH B IBIMY (hOPMYJION:

1, =2,38/ 4. (116.14)

Jlst momenienuii 6€3 uctouHuka Teria cucrema ypasaenuit (116.6), (I16.7) u (116.8)
YIPOIIAETCS U TIPEJICTABIIACTCS B BUJIC:



G;(v)= sign(APij (T))'M'Fq [2-p, ~‘APU. (r)‘

N Gi'(T)
2 2-0
; Pk

, (116.15)

rae p, =%~[pi +sign(APij)'Pi *+p; _Sign(APij)'pj]'

[TepBoe ypaBHEHHE CBSI3BIBACT ITEPENajbl JaBICHUN Ha COECTUHSIONINX ITOMEIICHHE
IpoeMax € PacxoJOM rasa 4epes 3TH MpoeMbl. BTopoe - BBIpakaeT MoCTOSHCTBO 00bema
IS JaHHOrO moMelneHusi. Takum o0pa3oMm, JUIs BCEro 3aaHus TpeOyercs pelnarh
CHCTEMY, COCTOSILIYIO U3 (M, +M, )-N, HeluHeHHsIX ypaBHenuil Bupa (I16.12) u n -n,

nuHeWHbIX ypaBHeHuil Bujma (116.13). 3mecb m_ W m_ - COOTBETCTBEHHO 4YHCIIO
TOPHU3OHTANIBHBIX W BEPTUKAIBHBIX CBA3CH Ha JTake; n, - YHUCIO Y3JIOB; N, - YUCIIO
ATaxeu.

Cucrema ypaBHeHUM, BKItoyaromas B ceOsi ypaBHenus (116.6), (I16.7) s
nomenieHus: oyara noxapa u (116.12), (I16.13) mist ocTanbHBIX MOMEIICHUH U ypaBHEHHE
(IT16.11), onuceiBaroas rUAPABIMYECKYIO CXEMY 3[IaHUS, PEIIAETCS YHCIEHHO METO/I0M
UTEpaIMy B COBOKYITHOCTH C METOJIOM CEKYILHX.

OcCHOBHbBIE ypaBHEHHUs ISl ONPEACIICHHS TEMIEpaTypbl raza M KOHUEHTpALUU
MPOAYKTOB TOPEHHS B MOMEIICHUSAX 3[aHUSI MOJYy4YEHbl W3 YPABHEHUN COXpPAHEHUS
SHEPTUU U MACCHI.

TemnepaTypa raza B MOMELIEHUH, /1€ OTCYTCTBYET Odar mokapa, OnpeaensieTcs: us3
YpaBHEHUSI TEIUIOBOTO OanaHca, KOTOPOE MOXKHO IMOJYYUTh U3 YPABHEHUS COXPAaHEHHUS
sHepruu (116.7). @opMyna nist onpeneneHus: TeMIepaTyphl ra3a B j-M OMEIIEHUHN 31aHHs
B "n''-bIli MOMEHT BPEMEHU:

+ T(n—l)j - n m < m " (H6.16)
Cvz : k_le - Zth +Cp2 Z]_Gl + a*jn .an + a*jCT .FjCT
CV2~£ZGk—ZGi +Cp. 2.G +a*, F +a* F,
exp | - i = c ‘;1 v AT
ve F7j T

rae Q, - CyMMa HCTOYHHUKOB (CTOKOB) Telja B OObeME j-ro MOMELIEHUs U TeIla,
YXOSIIET0 B OTPaXkIal0IINe KOHCTPYKIIUU;



T(1)-T.(9)

a*=q- - MPUBEACHHBIN KOA(DPUIIUCHT TEIUIOOTAAYH;
T(1)-T,
T, - HAYaJIbHAs TeMIlepaTypa B MOMEIICHUH;
F. - IUIOIIAIb IOBEPXHOCTU OrPAXKIAIOIIMX KOHCTPYKIMH B j-M HOMEILECHHH.

KoadduimenT TtemnooTnayn « MOXKET OBITh paccuuTaH TO AMIUPUYECKOM
dhopmyie:

4,07-3T. -T, npu T, <60 °C
a = . (H6.17)
11,63-exp[ 0,0023(T, -T,)] mnpu T, >60 °C

KoHueHTpanusi OTAEIbHBIX KOMIIOHEHTOB Ta30BbIX CMECEl B MOMELIECHUSX 3/1aHUA
BBIUMCIISIETCS M3 ypaBHEHHMs OajmaHca Mmacchl JaHHoro kommnoHenta (I16.12).
KoHuentpanuss L-ro KOMIOHEHTa MPOAYKTOB TOPEHHsS] B j-M IOMELIEHWH B 'n'"-bIid
MOMEHT BPEMEHHU ONPEAEISIETCS YPABHECHUEM:

n n

;(XLK'GK) Z(XLK'GK) sz

+| X k=t -exp Kkl AT (H618)

L) =~ n Ly —

ZGk in P;- Vi
k=1

k=1

X

OnTuyeckas KOHIIGHTpallMs JbIMa B TOMEIICHUAX OMpeesieTcss U3 0alaHCOBOTO
ypaBHenus ([16.19). HatypanbHblil moka3aTenb OCIa0JIeHHs Cpelbl B J-OM MOMEIICHUH B

N"-bIii MOMEHT BPEMCHH OIIPCACIIACTCA YPAaBHCHHUCM:

n n n

Z(“k‘Gk) Z(“k'Gk) ZGk

H(n)j:kzln—"' l’t(n-l)j_kzl— -€Xp —k=l—V-A1: (H619)

ZGk Zn:(;k P Vj

k=1 k=1

AHaIMTHYEeCKHUE COOTHOIICHHUS AJIA OIIPEACIICHUSA KpHTquCKOﬁ
MMPOAOJIKUTCIBHOCTH ITIOXKapa

JI71s1 OMMHOYHOTO TIOMEIIIEHUS BBICOTOM He OoJiee 6 M, yIOBIETBOPSIOIIETO YCIOBUSIM
IIPUMEHECHUSI HHTETPAIBHOM MOJIENIM, IPU OTCYTCTBHUM CHUCTEM MPOTUBONOKAPHOU
3alIUTHl, BIMSAIOIIMX HA PAa3BUTHE I[I0KApA, AOMYCKAECTCA ONPEAECHATh KPUTHYECKUE
BpEMEHA M0 KaXKJIOMY M3 OMACHBIX (HaKTOPOB TOKapa C TMOMOIIBI0 AHATUTUYECKUX
COOTHOIIICHUM:

I10 TTOBBILIEHHON TEMIIEPAType



70-t,

%
= —-In[1+—} , (116.20)
* A (273+1,) 2

110 IMOTCPC BUANMOCTH

K
oo E..n{l-v"”(l'%‘“'ﬂ ,(116.21)
» A l,-B-D, -z

I10 TIOHM>KCHHOMY COJCPIKAHHUIO KHCJIOPOdad

1)

o _IB | 0,044

c , (I16.22)
* 1A B-L,
—2+40,27 |-z
Vv

0 Ka)/10MYy M3 ra3000pa3HbIX TOKCHYHBIX MTPOIYKTOB TOPEHUS

Y
o E-In[l- V'X} (116.23)
A B-L-z

353-c, -V

(1-9)m-Qy
Marepuana U CBOOOIHOro 00beMa MOMENIeHUsl, KT;
t, - HAa4aJIbHAs TEMIlepaTypa Bo3ayxa B momMenienuu, °C;

YI(S - pa3MEpHbIM KOMIUIEKC, 3aBUCAIIMA OT TEIJIOTHI CrOpaHUs

N - T1OKa3areiab CTENEHH, YYMUTHIBAIOIIMM W3MEHEHHE MAacChl BBITOPAIOLLETO
MaTepuaja BO BpEMEHH;
A - pa3MmepHbIi mapaMeTp, YUYUTHIBAIOIIUN VYAEIbHYI0O MAacCOBYIO CKOPOCTb

BBIFOpPaHUs TOPHOYEro MaTepuaia v Iomais rnoxapa, «r/c';

Z - 0Oe3pa3MepHbIN MapaMeTp, YYUTHIBAIOUIMNA HEPABHOMEPHOCThH PACIpPECICHHUS
O®II o BeICOTE MOMEIICHUSI;

Q, - HU3IIAA TEJIoTa cropanus marepuana, M/x/kr;

C, - yaenbHas u300apHas TEIIOEMKOCTh JBIMOBBIX Ta3oB, MJDx/(kr-K)

(momyckaercs MpUHUMATh PaBHOM TEIJIOEMKOCTH Bo3ayxa mpu 45 °C);

¢ - KodbdumumednTt TeronoTreph (MPUHUMAETCS TIO JAaHHBIM CIPAaBOYHOU
JTUTEPATYPHI, TPU OTCYTCTBUU JTAHHBIX MOXKET OBITH MPUHSAT paBHBIM 0,55);

n - KO3 GUIUECHT ITOJIHOTHI TOpeHus (ompezensercs mo Gopmyse 116.9);

V - ¢cBOOOIHEBIN 00BEM ITOMEIIEHHS, M3;

a - K03 OUITUEHT OTPaXKEHUS IIPEIMETOB Ha MyTSAX ABAKYyallUU;



E - HaganpHas OCBEMIEHHOCTD, JIK;

|np - IpCACiIbHAA AAJIbHOCTb BUANMOCTH B JbIMY, M,

D, - ApIMOOOpa3yrolas CriocOOHOCTh ropsuiero Mmarepuana, Hi-m2/kr;

m
L - yaenpHBIN BBIXOA TOKCUYHBIX TA30B IPU CrOpaHuu | KT MaTepuana, KI/Kr;
X - mpefenbHO IOIMYCTUMOE COJIEp)KaHHE TOKCHYHOTO ra3a B MOMEUICHHUHU, Kr/m™
(Xeo, =011 Kr/M3; X, =116-10° Kr/M3; X, =23-10° Kr/m3);

Lo, - YACIbHBIA PACXOJl KUCIOPO/Ia, KI/KT.

Ecnu nop 3HakoM norapudma mnoiaydaercs OTpUIlaTesIbHOE YKUCiio, To AaHHbIM OdII
HE TPEJICTABIISIET OMACHOCTH.
[TapameTp z BHIYUCISIOT IO (popMmyIie:

Z=%-€Xp(l,4-%j npu H< 6 M, (I16.24)

rje h - BeicoTa paboueii 30HbI, M;
H - BEICOTA ITOMEIIIEHUS, M.
Omnpenensiercs BbICOTa paboveii 30HBI:

h=h_ +17-0,5-5, (I16.25)
rac hnn - BBICOTA IJIOIIAaAKH, Ha KOTOpOI;'I HaxoJAaTCA JIOAW, Hald ITOJIOM ITOMCIICHUAA,

§ - pa3HOCTh BBICOT I0JIA, PaBHAsl HYJIO IPH TOPU30HTAIILHOM €0 PACHOJIOKEHUH, M.

Cnegyer UMeTh B BUAY, YTO HAWOOJBIIEH OMACHOCTU MpHU MOXKape MOJBEPraroTcs
J0M, HaXosuecs: Ha 0osee Bbicokoi oTMeTke. [loaTomy, Hanpumep, pHU ONpeeIeHUH
HE00XOAMMOr0 BPEMEHM 3BaKyalluu JIIOJIEH M3 MapTepa 3pUTENbHOrO 3aja ¢ HAaKJIIOHHBIM
MoJIoM 3HayeHue h cienyeT HaxoAWTh, OPUEHTUPYSICh Ha HaumboJiee BBICOKO
pacnoJioKeHHbIe psAbl kKpecen. [lapamMeTprl A U n BBIYHCISIOT TaK:

JUISL CITy4dasi TOPEHMSI )KUJKOCTH C YCTAHOBUBILIEWCS CKOPOCTBIO:

A=y, -F n= 1,

TA€ vy, - yAEIbHas MAacCOBask CKOPOCTh BHITOPAHHS KUIKOCTH, KI/(M2°C);
JUISL CTydasi TOPEHUS KUJIKOCTH C HEYCTAHOBUBIIIEUCS CKOPOCTHIO:

AZO,G?-;UW-F
t

cm

=15,

JUIsl KpYTOBOT'O paclpOCTPAHEHHUs MOXKapa:



A=105y,-V* n=3,

rae V - IMHeWHasi CKOPOCTh PACIPOCTPAHECHUS TUIAMEHH, M/C;

JUISl BEPTUKAIBHOM WM TOPU3OHTAILHOM MOBEPXHOCTU TOPEHHS B  BUJIE
MPSAMOYTOJIbHUKA, OJIHA M3 CTOPOH KOTOPOTO YBEJIMYMBAETCS B JIBYX HaIpaBICHUSIX 32
CYET paclpOCTPAaHEHHUs IUIAMEHH (HAIpUMEpP, PACHPOCTPAHEHHUE OTHS B TOPHU3OHTAIIBHOM
HaIIpaBJIECHUU 10 3aHABECY MOCJIE OXBATA €ro IJIAMEHEM 110 BCEH BBICOTE):

A=y, -V-b n= 2,

rae b - mepneHIUKYJISApHBIA K HAMpaBJICHUIO JBUXKEHUS IJIAaMEHU pa3Mep 30HbI
TOPEHUS, M.

[Ipu oTCcyTCTBUM CIIEMANIBHBIX TPEOOBAaHUM 3HaUCHUS a U E MpUHUMAIOTCS paBHBIMU
0,3 1 50 JIK COOTBETCTBEHHO, a 3Ha4YeHue |, =20 M.

[V. Maremaruueckasi IByX30HHasi MOJENb MT0XKapa B 3[1aHUU

[Ipu pemieHnun 3a7a4 ¢ UCIOJIb30BAaHUEM ABYX30HHOW MOJENU TOXKap B 3IaHUN
XapaKTepu3yeTcsl YCPEAHEHHBIMH 10 Macceé U O00beMy 3HAYEHUSMH TapaMeTpoB
3aJIbIMJICHHOM 30HBI:

T - TemnepaTypa cpelibl B 3aIbIMJICHHOM 30HE, K;

MIO - OIITHYECKas IUIOTHOCTH abiMa, Hi/Mm;

X - MaccoBasg KOHIIGHTPAIMS 1-TOTO TOKCHYHOTO TIPOJYyKTa TOPEHHUS B

[
3aJILIMJIEHHOM 30HE, KI/KT;

X - MaccoBas KOHIICHTpAIUs KUCI0pOa, KI/KT;

K

Z - BBICOTA HMYKHEHN TPAHUIIBI CJIOS IbIMA, M.

B cBoroo ouepenr mnepeyUCIEHHBIE TapaMeTphl BBIPAXKAIOTCS 4YE€pe3 OCHOBHBIC
HMHTETpajIbHbIE TapaMeTPhl 33IbIMICHHOM 30HbI C TOMOIIBIO CIAEAYIOMINX (GOPMYII:

T
Q =mwunrerpan mx ¢ (T) x dT, (I16.26)
3 0 p
m m
i K
X =-X =- (116.27)
I m k m
S

MIO = --, (116.28)



Vv
m i
po = --, Z=H- ) (H629)
Vv A
A

rae m, m - o0Imas Macca JIbiMa U COOTBETCTBEHHO 1-TO TOKCUYHOTO MPOAYKTa
[
TOpPEHUS B 3aIBIMJICHHOM 30HE, KT
M - Macca KHCIIopoja B 3abIMJIICHHON 30HE, KT;
K
Q - SHTaJTBIUSA MPOTYKTOB TOPEHUS B 33 IBIMIICHHON 30HE, KJ[X;
3
S - onTHYecKOe KOJIMYECTBO JbiMa, Him X mM2;
PO - TUIOTHOCTH AbIMa 1ipu Temneparype T, kr/m3;
V - 00beM 3aJIbIMJIICHHOM 30HbI, M3;
A
H, A - BeIcOTa U TUIONIA/Ib IOMEUIEHUS, M;
C - yJenbHas TeII0eMKOCTh apiMa, kKJ[k/(K x kr).
p
JlnHaMyKa OCHOBHBIX WHTETPATLHBIX MapaMeTPOB 3aIBIMIICHHONM 30HBI OMPEACIIICTCS
WHTETPUPOBAHUEM CHCTEMBI CIICTYIONTNX 0aTaHCOBBIX YPABHCHHM:
o01elt Macchl KOMITOHEHTOB 3a/IbIMJICHHOM 30HBI C YUE€TOM JIbIMa, BHOCUMOTO B 30HY
KOHBEKTHUBHOM KOJIOHKOW U JbIMa, YAAIIEMOTO Yepe3 MMPOSMbI B COCETHUE IIOMEIICHUS:

-=G -G, (116.30)

rae t - TeKyuiee Bpems, C;
G, G - MaccoBblil pacxo/1 JbIMa COOTBETCTBEHHO Ye€pe3 KOHBEKTUBHYIO KOJIOHKY
K 1II
1 OTKPBITBIC IIPOEMBI B IIOMEIIICHUH, KI/C;
DHTAJBIIUA KOMIIOHEHTOB 3aJbIMJICHHOM 30HBI C YYE€TOM TEIUIa, BHOCUMOIO B 30HY
KOHBEKTHMBHOW KOJIOHKOM, TEIJIOOTAA4l B KOHCTPYKIIMU U YHOCA JIbIMA B IIPOEMBI:

dQ
-=Q -Q -Q (I16.31)
dt K II «xom



rie Q, Q, Q - TEIUIOBas MOIIHOCTh, COOTBETCTBEHHO BHOCHMas B
K II koH
3aJIIMJICHHYIO 30HY KOHBEKTHBHOH KOJIOHKOM, yiajsieMasi C IbIMOM 4epe3 OTKPHIThIC
IIPOEMBI U TepsieMast B KOHCTPYKINH, KBT;
MacChl KHCJIOPOJIa C YYETOM IOTeph Ha OKHMCIICHHE IPOIYKTOB IUPOJIU3a TOPIOYUX
BEILICCTB:

dg::ox =0, 23(GK _n'\V'Lox)_Xox 'Gl'I’ (H632)

(8 pen. ITpukaza MUC Poccuu ot 12.12.2011 N 749)

n - HOJHOTa CrOPAaHUs FOPIOYEro MaTepuaa, KIr/Kr;
(B pexn. ITpukaza MUC Poccum ot 12.12.2011 N 749)
v - CKOPOCTb BBITOpPAHUs FOPIOYEro MaTrepuaia, Kr/c;
(B pexn. ITpukaza MYUC Poccuu ot 12.12.2011 N 749)
L, - HOTpeOJeHNe KUCIOpoa NPy CrOpaHUM €IUHUIBI MAacChl TOPIOYEro MaTepuaa,

KT/KT;
(B pexn. ITpukaza MUC Poccum ot 12.12.2011 N 749)
ONTHUYECKOr0 KOJMYECTBA JbIMA C YYETOM JbIMOOOpa3ylolmeid CoocOOHOCTH
ropsLIEero Marepuana:
(B pexn. ITpukaza MUC Poccuu ot 12.12.2011 N 749)

ds _
dt
(8 pen. ITpukaza MUC Poccum ot 12.12.2011 N 749)

w-D -G, -2 (116.33)
p

rae D, - apiMooOpasyroliasi CocOOHOCTh roprouero matepuania, Ho/(M2-kr);

(8 pen. ITpukaza MUC Poccum ot 12.12.2011 N 749)
MacCChI 1-T0 TOKCUYHOTO MPOJIyKTa TOPEHUS:

dm

[
-—-=ncu XL -Xx xXG, (116.34)
dt i i I

rae L - MaccoBbIl BBIXOJT 1-TO TOKCHYHOTO MPOAYKTa TOPEHUsI, KI/KT.
i
Macca kOMNOHEHTOB JAbiMa (G, BHOCHUMBIX B 3aJIbIMJICHHYIO 30HY KOHBEKTUBHOM
K
KOJIOHKOM, OLICHUBAETCA C YYE€TOM KOJIMYECTBA BO3AyXd, BOBJIEKAEMOIO B
KOHBEKTHBHYIO KOJIOHKY II0 BCEM €€ BBICOTE€ J0 HUKHEU I'paHullbl CI0s AbiMa. B
MHXXEHEPHBIX pacyerax pacxoJl KOMIIOHEHTOB JIbIMa 4Ye€pe3 OCECUMMETPUYHYIO



KOHBEKTHUBHYIO KOJIOHKY Ha BBICOTE€ HHUXKHETO YpPOBHS 3aJbIMICHHOW 30HBI Z (B
3aBUCUMOCTH OT TOTO, Kakas o00JacTh KOHBEKTHBHOW KOJOHKH WM (akena
MOTPY’KEHA B 3aJBIMIICHHYIO 30HY) 33/1a€TCSI MOTYIMITUPUIECKON (HOPMYIIOM:

Z 0,566
0,011 x Q X (----) s obsactu (pakena
2/5

Q

Z 0,909

G = <0,026 x Q X (----) JUTS TIEPEXOTHOM 00J1acTh (I16.35)
K 2/5

Q

Z 1,895
0,124 x Q X (----) JUIs1 00JIaCTH KOJIOHKH,
2/5

Q

rae Q - MOIIHOCTh o4ara nosapa, kBr.

JlnHaMuka napaMeTpoB o4ara mnokapa OnpeaesnseTcsl pa3BUTHEM ILUIONIAAN TOPEHHUS C
Y4ETOM CJIO)KHOTO COCTaBa TOPIOYMX MaTEpUaliOB, HUX PACIOJOXKEHUS, MecTa
BO3HUKHOBEHHS OYara rnoxapa u nojHOThI CTOPAHUSI:

Q=7n-v,-Q, F(t). (116.36)
(8 pen. ITpukaza MUC Poccum ot 12.12.2011 N 749)

[lotepy Temna B OrpaKJAKOMIME KOHCTPYKLUMU PACCUUTHIBAIOTCA C YYETOM
TeMIepaTypbl Topsiueit cTpyu T, CKOPOCTH U U3JIy4aTesIbHOW CTOCOOHOCTH CTPYH,
C
OMBIBAIONIEH KOHCTPYKLHUU U MporpeBa camoil i-it koHcTpykuuu T (y) 1o TONIIHUHE Y.
i
J1J1st 3TOT0 YMCIIEHHO UHTErPUPYETCsl HECTAllMOHApHOE ypaBHEeHUE Dyphbe:

dT (y) d msamOa(T) x dT (y)
[ 1 i
e Do X mmmmmmmmmmmmmm e : (116.37)
dray C(T)Xpo 2
d xy

C 'paHUYHBIMH U HAYAJIbHBIMU YCIIOBUSMU:



dT (y) |

(amppa +ampda ) x (T -T) =-mambma X ------ | , (116.38)
K 1 c W w dy |
|y=0
dT (y)ll
|
(ampa +amwda)x (T - T (menwra)) = -mamoga(T) x ------ | , (I16.39)
K b 0 1 dy
| y=HenbTa
T (0,y)=T,0 <=y <= nenvpra, (116.40)
[ 0

rae anbda , anbda - COOTBETCTBEHHO KOHBEKTHBHBIN M TyYUCTHIN KO3 OUITHECHT
K b
terootnaun, Br/(m2 x K);
JIeNbTa - TOJIIUHA OTPaXKIAI0IIeH KOHCTPYKIIUH, M;
C(T) - TeroeMKOCTh MaTepHuaga KOHCTPYKIMU npu Temneparype T(y), Jx /(kr2 x

OK);

asm6aa(T) - TermmonmpoBOAHOCTh MaTepualia KOHCTPYKIUU mpu temneparype T(y),
Br1/(m x °K);

T, T - Temmeparypa COOTBETCTBEHHO 000TpEBaeMON YaCTH KOHCTPYKIIMH H

w O

cpeabl y HeoborpeBaemoit mosepxHoctu, K;

PO - IJIOTHOCTh MaTepraia KOHCTPYKIIUH, KI/M.

TerioBple W MAcCCOBBIE TOTOKM 4YEpe3 IMPOEM B KaXIbli MOMEHT BpPEMEHH
PACCUUTHIBAOTCS C YUYETOM TEKYLIErO NEPErnaaa IaBjICHUs MO0 BBICOTE ITPOEMA, COCTABA U
TeMIIepaTypbl Ta30BOH Cpebl MO 00€ CTOPOHBI Mpoema (cxema pacuera Ha puc. I16.1).
Tak, MaccoBbIil pacxoj JAbIMa W3 NOMEILICHUS OdYara I0Xapa B COCEJHEE MOMEUICHUE
PACCUYUTHIBACTCS CICAYIOIINM 00pa3oM:

Y
MAX ~ ==mmmmmmmeeeeeeeeeeeeee
G =B x kcu x uarerpai V2 x po x (P(h) - P (h)) x dh, (I16.41)
IT Y 2
min

rae B - mmpuna npoema, M;
KCH - a3pOIMHAMHUYECKHUI KOAPDHUIIUEHT MPOeMa;
P(h) - P (h) - pa3aura naBineHui B MIOMEIICHUSX Ha BBICOTE h;



2
PO - IUNIOTHOCTH JIbIMA B 3aJbIMJICHHON 30HE COCETHEr0 MOMEIICHUS MPU TEMIIEpAType
neima T.

Puc. I16.1. MacconoToku uepe3 mpoemM

[Ipenensr uaTerpupoBanust Y U Y  BBIOMpAIOTCS B Ipeneiax CTBOpa mpoema,
max  min
clos  JbIMa TIOMEIICHHMs] odYara IMoXkapa M TaMm, TJe HW30BITOYHOE JaBJICHHE
Henwvta P = (P(h) - P(h) ) > 0, xak »T0 yka3zano Ha puc. [16.1.
2

HeoOxonumast Jjisi OIEHKM Tieperajia JIaBjieHUsl MO CTBOPY IMpPOeMa 3aBUCUMOCTh
JABJICHUS] OT BBICOTHI B 1-M TIOMEIICHUH (C Yy4Ye€TOM 3aJbIMJIECHHON 30HBI 3TOTO
MOMEIIEHUST) OLICHUBAETCS KaK:

P —p -o0-h ecmmh<Z
R(n)=1° " s (11642)
Po—p,-9-Z,—p;-g-h ecnuh>Z,

(B pen. Ipukaza MUC Poccuu ot 12.12.2011 N 749)

rne P - Tekyilee [aBiieHHE B 1-M IOMELIEHUU Ha HYJEBON OTMETKE (MK
10
IIPUBEICHHOE K HYJIEBOM OTMETKE, €CJIM YPOBEHb I10JIa IOMEILECHUS BBIIIE HYJIEBOU
OTMETKH);
pO - IUIOTHOCTH BO3AyXa NpU HavajabHOU Temreparype T ;
0 0
Z - TeKymas BbICOTa HE3abIMICHHON 30HBI B 1-M TIOMEUICHHUH.
[
PaccunuTanHbple mMmapameTpbl TEIOMaccOOOMEHAa B MPOEME HCIOJIB3YIOTCS Kak



I'PAaHUYHBIE YCIOBUS JJI COCEAHETO TOMEIIECHHUS.
V. IloneBoi METO MOAETUPOBAHUS [T0KAPa B 3AaHUU

OcHoBol JJIA  TIOJICBBIX MOI[CJ'IGﬁ IMOXKApOB ABJIAIOTCA YPABHCHHUS, BBIPAXKAIOIIHUC
3dKOHBI  COXpPAaHCHHA  MACCBhI, HMIIYJbCAa, OHCPIrUM KW MACC KOMIIOHCHTOB B
pacCMaTpuBacMOM MaJIOM KOHTPOJIBHOM o0BeMe.

YPaBHCHI/Ie COXpaHCHUA MACCHI:

dpo d
-—-+--—-(poxu)=0. (116.43)
dt  dx i

]

VYpaBHEHHE COXPAaHEHUS UMITYJIbCA:

dray
d d dpo ij
—-(poxu)+--—-(poxu xXu)=---+---- +poxg. (116.44)
dt I dx joi dx dx [

J i J

JIns HBIOTOHOBCKUX JKMAKOCTEH, MOTUMHSIOMMXCS 3aKoHY CTOKCa, TEH30p BS3KUX
HaMpspKeHUH onpenensercs GopMyJIion:

du du du
[ j 2 Kk
Tay =MIO X (--- + ---) - - X MIO X --- X JIeJIbTa . (I16.45)
1j dx dx 3 dx 1j
J [ Kk

YpaBHEHUE SHEPIUH:

R
dg
d d dp d aambna dh ]
—-(poxh) +---(poxu xh)=--+---(------ X ---)----, (I16.46)
dt dx J dt dx ¢ dx dx

J iop i J

T
rnieh=h +wunrerpaic dT+SUM (Y x H)-cratuueckas sHTaIbIIUS
0 T p k k k



0

CMECH,
H - temnora oOpa3oBanus k-ro KOMIoHeHTa;
k
¢c =SUMY XC - TeIIOeMKOCTb CMECH MPH MOCTOSHHOM JIaBJICHUU;
p k k pk
R

q - paI[I/IaHI/IOHHBIﬁ ITOTOK SHEPIrUU B HAIIPABJICHUHU X .
J ]

YPaBHeHI/Ie COXpaHCHUA XUMHUYICCKOT'0O KOMIIOHCHTA k:

dy
d d d k
—-(poXY)+---(poxu XY)=-—-(poxDx--)+S. (I16.47)
dt k  dx j  k dx dx k

J J J

st 3ambikanust cucrembl ypaBHeHud (116.43) - ([16.47) ucnons3yeTcss ypaBHEHUE
COCTOSIHUS UJI€alIbHOTO rasa. J[Jis cMecu ra30B OHO UMEET BHI:

Y
k
p=poxR xTxSUM --, (I16.48)
0 k M
k

rac R - YHUBCPCAJIbHaA ra30oBasd MOCTOSHHAA,
0

M - monspHas Macca k-ro KOMIIOHEHTa.

k




