MWHUCTEPCTBO POCCMWCKOA ®EAEPALIWK NO AENAM
FPAXAAHCKOM OBOPOHEI, YPE3BLIYANHLIM CUTYALKAM U
NUKBUAOALMK NOCNEACTBUA CTUXMAHBIX BEACTBUA

) OEJJ.EPMI:HDE rocmwmennoe EIOKETHOE

L3 OP[EHA
W nwcrrmwun-uccnmamﬁnbcmﬁ

7 AHCTHTYT NPOTMBOMNOXAPHON OEOPOHbI»

METOAWKA
OMPEAENEHWUA PACYETHbIX BENAYUH
MOXAPHOIO PUCKA B 30AHUAX,
COOPYXEHUWAX W NMOXAPHBIX OTCEKAX
PA3NWYHBIX KNACCOB ®YHKLIMOHATNLHOM
MOXAPHOW ONMACHOCTH



MWHWCTEPCTBO POCCMACKOW ®ENEPALIMK NO AENAM
TPAXAAHCKOW OBOPOHbI, YPE3BbIYANHbBIM CUTYALIMAM
W NMKBWOALMK NOCNEACTBAA CTUXUIAHLIX BEACTBMA

DEJEPANBHOE MOCYAAPCTBEHHOE BIOMXKE THOE
YUPEXKEHVE «BCEPOCCUMCKMA OPAEHA “3HAK NOYETA"
HAYHHO-UCCNEAOBATENLCKAN MHCTUTYT
MPOTUBONOXAPHOWN OBOPOHbI.

METOOUKA
ONPEAENEHWA PACYETHbIX BENNYUH
MOXAPHOIO PUCKA B 3[AHUAX,
COOPYXXEHWAX WU NOXAPHLIX OTCEKAX
PA3/IMYHbBIX KNACCOB ®YHKUMOHATIBHON
MOXAPHOW ONACHOCTU

2-g n3nanme, HCNPAaBIEHNO. H AOMONHEHHOE

MOCKBA 2016



VIK 641.841.3
BEK 38.96
Ms4
A KONREKTHE: P TeXH. HayK, npod. H.A. BoROAsN, KaNR, TexH.
i AA. Kocaven, kana. Texi. wayx A.B. Kapnos, J.B. Yuakos - Dese-

Hoa y
Wa “3nax overa® HCTHTYT
60pOHLes mrsv BHHMMNO) MHC Pwmu @A, wm HayK A, Camouns —
cnyxGel MHC Pocoum,
ap T, )-ayu poch, BB, Xomuioonmeon - MOCKOBGKMA 10CYRAPOTBON-
Poccuw, KaM.  TexM.
Nayu I0.H, flewessix, kanp, Texu. wayk AH. Fanews, TLM. Kowxos,
B.C. MopuiKos — [\BNAPTAMEHT HAASOPHON AERTGNEHOCTH MUC Pocci,
YrBepxaena npuxasom MHC Poocin oT 30 wokR 2009 r. Ne 382 (sa-
PerHCTPHpOBaH B MHHIOGTE POCCMH 6 aBrycTa 2009 r. POrWCTRALMONHIR
Ne 14886). C ywatom IGHWH, BHECEHHBIX NpHxazamn MUC Poccuw
o7 12.12.2011 Ne 749 u ot 02.12.2015 Ne 632.

P BanKMH pHc-
M54 Ka B apanHuAX, " oTcexax pa:
ccoB 2-e m3p,., wenp.,
W on. M.: BHUWMO, 2016. 79 ¢
B COOTRBETCTEMM C B 3akoHom Poccui-
ool Penepaumn o1 22 wonn 2008 1. Ne 123-03 «Texyeckwh per-
AMEHT O " we W

Mpasutenscrea Poccuickon Peaepaumm o1 31 mapta 2009 r. Ne 272
O OPAK® NPOBBABHAR PACHETOR N0 OLEHKE OWADHOID PHCKA» 1
NPEAHASHANEHA JITA NPO-BEABHAR PACUBTOR MO DUEBHKE NOXAPHOTO
PHCKA B 3AAHARKX KNACCOR.
©2, 03, B4, 3 TaKKe DS (NOKAPHEIE OTCEKK sl e wn

oW W NoXapHoR onackocTh B1-B4, T, fl, umnﬂum B CocTas 3naHNR
© QYHKUMOHANBHON IOAEPHOR ONACHOCTLI0 D1, B2, B3, D4, B TOM MmC-
ne 5.2 — CTORNKN AR  be3

HIR 1 peMOHTa),

TIPeACTABNEHLI PACHETHLIE COOTHOLIGHNA AR OUBHIH BENMINHY
MHAHBHAYANHOTD NOXAPHOTD PUGKA, OPADK 66 NPOBOAGHKA, & TaK-
KE [AKl ONUCAHHE M DEKOMOHIAUMM 110 NDANBHEHWIO B TPOLIBCCE
OUEHKI METO/I0B MATEMATHHECKOrD MOAENMPOBAMWA NOXADPE W JBAKY-
aumn moget

VIK 6418413
BEK 38.96

© M4C Pocoww, 2016

© @7BY BHUMNO MUC Pocowa, 2016



I. OGLUME NONOXEHWA

1. HacToAwan meToauka ONPEAENEHUA pacueTHbIX BEMW-
4MH MOXAPHOTO PUCKA B 31aHUAX, COOPYXKEHWAX M NOXAPHBIX
OTCEKAX Pa3/MuHbIX KNACCOB (DYHKUMOHANBHOA NOXAapHOW
onacHocTK (nanee - MeTogvka) ycTaHaBNWMBaeT NOPAAOK Of-
PEAENEHA PACHETHBIX BENWYMH NOXAPHOrO PHCKA B 3AAHNMAX,
COOPYXEHWAX W NOXAapHbIX OTCEKax (aanee — 3faH1e) W pac-
MPOCTPAHASTCA HA 3AAHMA KNACCOB (hYHKUMOHANEHON NnoXap-
HOWM ONacHOCTH:

@1 - 30aHUA, NPefHAIHAYEHHBIE ANA NOCTORHHOTO NPOXH-
BAHWA W BPEMEHHOTO NPEBLIBAHUA NIOABN, B TOM YMCne:

a) @1.1 - 38aHUA [OWIKONBHLIX OOPA30BATENLHBIX OPraH-
3aUMA, CNELMANMIUPOBAHHBIX AOMOB NPECTapenbix ¥ MHBaNK-
NOB (HEKBapTUPHbIE), BONbHWULL!, CnansHele kopnyca obpaso-
BATENbHBIX OPFAHVIALUMA C HANAYMEM WHTEPHATA W ABTCKMX
OpraHn3aLmi;

6) ©1.2 - rOCTUHULIB!, OBWEXUTHA, CNanbHBIE KOPNYCa CaHa-
TOPWEB W AOMOB OTAbixa O6LIEro TWNA, KEMNUHIOB, MOTENEH K
NAaHCHOHATOB;

8) ©1.3 - MHOrOKBAPTUPHBIE XUNbIE AOMA;

r) ©1.4 — oAHCKBAPTMPHBLIE XUNLIE A0MA, B TOM Hucne Gno-
KHPOBAHHbLIE,

D2 — 30aHWA 3PENALLHBIX W KyNbTYPHO-NPOCBETUTENBHBIX
YHPEXAEHWIA, B TOM Ymcne:

a) 2.1 - TeaTpbl, KMHOTEATPLI, KOHUEPTHSIe 3anbl, Knybbl,
UMPKW, CNOPTHBHbIE COOPYXKEHWUA © TpMByHamu, GUGNHOTEKA W
[PYTVAe YUPEXOGHAA C PACYETHEIM HUCNOM NOCAACYHBIX MECT
ANA NOCETATENER B 38KPbLIThIX NOMELWEHWAX;

6) 2.2 - My3eu, BbICTABKHW, TaHUEBaNbHLIe 3akbi U Apyrve
NOAOBHBIE YYPEXAEHVA B 3aKPBIThIX NOMELIEHHAX,

8) ©2.3 - TeaTpsl, KMHOTEATPLI, KOHUSPTHLIE 3anki, KNybbi,
UWPKM, CMIOPTUBHGIE COOPYXEHUA ¢ TpubyHamu, GubnMoTeKu u
ApYTMe YYPEXASHARA C PACYETHBIM YACNOM NOCAA0YHBIX MECT
ANA NOCETUTENEN HA OTKPLITOM BO3/IYXE;

) ®2.4 - My3eM, BLICTABKM, TAHUEBANLHLIE 3aNbI W APyTMe
NOAOGHBIE YYDEXAEHHA HA OTKPLITOM BO3AYXE;



®3 - 3panvA op W no o
B TOM HKCne:

a) ®3.1 ~ 3aaHMA OPraHM3aLUVMi TOProBnK;

6) 3.2 — 30aHMA OpraHm3saumMin OBILECTBEHHOC MMTAHKA;

B) 3.3 - BoK3ans!;

1) ©3.4 — NONWUKNWHHKK ¥ amBynaTopum;

A) 3.5 ~ NOMELWEHUA ANA NOCETUTENEH OpraHM3aLmMi GeiTo-
BOTO A 0 € HEPacUETHbIM YUCNOM
NOCAAONHBIX MECT ANA noceTHTenei;

8) ©3.6 - (PU3KYNLTYPHO-03[JOPOBUTENEHEIE KOMNNBKCH 1
CMOPTHBHO-TPEHHPOBOUHLIE YHPEXAGHWA C NOMEWEHHAMI Gea
TpubyH ANA 3puTenen, ObiTOBLIE NOMELEHWA, Garm;

®4 - 3naHUA HayYHBLIX U OGPAIOBATENLHLIX YYPEXASHWA,
Hay4HbIX W NPOEKTHBIX OPraHK3aUMi, OPraHos YNpaBneHua yu-
PEXABHNIA, B TOM YMcne:

a) ®4.1 - anannA ip M, 06-
pa3soBaTenbHbIX YHpEXAeHHA nononnmanhhnro obpasosaHuA
AeTei, 06pasoBaTeNbHbIX YHPEXAEHWA HAYANBHOro Npotheccu-

W cpeaHerc npod 0 obf WA;
6) 4.2 - 30aHHA OGPA3CBATENLHbLIX YHPEXKAEHMIA BLICWETD
npe oro b W QONONHWTENbHOro Npo-
b ro (
CcneUdanicTos;

B8) ®4.3 ~ 30aHUA OPraHoB YNPaBNeHUA YHYPEeXaeHH, Npo-
EKTHO-KOHCTPYKTOPCKUX OpraHu3auMia, WHOPMALMOHHBIX
PEAAKUMOHHO-M3AATENLCKIAX OPFraHNIALMIA, HaYYHLIX OpraHMaa-
uwi, 6aHKOB, KOHTOP, O(WCOB:

1) ©4.4 - 3naHUA NOXAPHBIX 4eN0;

®5 - no oTCeKM 1 BEHHOMO UK
o € KaTeropued r 7 No B3pbl
W NOXapHoW onacHocT B1-B4, T, [1, BxogAuwmMe B COCTas 3aa-
HWA C hYHKUMOHANLHOR NOXAapHOR onacHocTeio ®1, ®2, &3,
@4, B ToM yucne ©5.2 - CTORHKK ANA aBToMobnneR Gea TexHn-
HECcKoro Dﬁcﬂy*HBEHWH W peMoHTa.

2. PacyeTsl N0 OUEHKEe NOXapPHOTo PHCKa NPOBOAATCA NyTemM
CONOCTABNEHWA PACYETHBIX BENWYMH NOXAPHOTO PUCKa C HOp-




MaTUEHbIM 3HAYEHMEM NOXAPHOrO PUCKA, YCTAHOBNEHHOTO de-
AepanbHbIM 3aKOHOM OT 22 uionA 2008 r. Ne 123-03 «Texwu-
HECKMH pernaMeHT o TpeBOBAHUAX NOXapHON 6e3onacHoCTH'
(nanee — TeXHU4ECKWA pernamenT).

3. OnpenencHAe pacyeTHLIX BENHYWMH MOXAPHOMG PUCKa
OCYWECTBARBTCA HA BCHOBAHWM:

&) aHan1aa NoXapHoA ONACHOCTH 30aHWA;

6) 4acToThl NOXAPOONACHBIX CH-

TYAUMA;

8) NOCTPOEHMA NONEH ONAcHLIX (HaKTOPOB NOXapa ANA pas-
NUYHBIX CUEHAPWED er0 PA3BIATMA;

)} OUEHKW NOCNeACTBUA BO3AEHCTBMA ONAcHbiX (haKTOPOB
noXapa Ha NioAei ANA PASNNHBIX CUBHAPUEB ErO PASBUTHA;

A) HanuuuA cucTem obecnedeHnA NoxapHou GeaonacHocTv
3naHnn.

4. OnpefeneHue PacqeTHLIX BENMYMH NOXAPHOTO PHCKA
3aKMIOYAETCA B PACHETE MHAMBUAYANBHOMO NOXKAPHOTC PHCKA
ANA NIOAEA, HAXOAAWWXCA B 3AaHWH. HYYCNEHHBIM BbIDaXEHUEM
MHAMBUAYANEHOTO NOXAPHOTO PUCKA ABNAETCA 4acToTa BO3-
AefcTeMA onacHeiX thakTopos noxapa (nanee — O®M) Ha ve-
oBeKa, HaXOAAWErocA B anaHiM. MepedeHs OB yctaHoBneH
cTaTben 9 TexHNIeCKOro pernaMenTa. PesynsTartsl W BbIBOALI,

npw on f 0 puUCKa, MCNOnb3y-
mcﬂ AnA 060CHOBAHKA NapaMeTPOB W XapaK TEPHCTHK 30aHNA,
COOPYXEHMA U CTPOEHUI, KOTOPbIE YYMTHLIBAIOTCA B HACTOALLEH
Merogmke.

5. Yacrora soapeicTera O®I onpeaenseTcA aAnA noxapo-
ONACHOW CATYaUWW, KOTOPaA XapaKTepu3yeTcA HauGonbliel
ONACcHOCTLI0 [NIA XW3HW W 3A0POBLA NIOAEA, HAXOAAWMWXCA
B 3AaHHH.

6. [InA uened HacTORLIEA METOAWKA WCMONB3YIOTCA OCHOB-
HbI8 NOHATUA, YCTAHOBNEHHbIE CTaTeel 2 TeXHWYecKoro per-
namewTa.

*Cobpanme saxonoaaTensoTea Poccwicxod Geaepaum, 2008, Ne 30 (sacts 1),
13579,



Il. OCHOBHBIE PACHETHbIE BE/TM4WHBI
WHAWBWAYANBLHOIO NOXAPHOIO PUCKA

7. VHAMBWAYanbHLIA NOXApPHLIA PUCK OTBEYaeT Tpebyemo-
My, ecnu:

Q,sQ, (1)
rae O, — HOPMATUBHO® HAYEHUE MHAMBHAYANLHOND NOKAPHO-
ropucka, O = 109 ro'; O, - pacieTHanR BENMuMHA HHANBNAY-
ANbHOTO NOXAPHOTO PUCKE.

PacueTHan BENMHUHA NOXAPHOO PUCKE B 3AaHNN, COOPYHKE-
HIHM MIA NOXAPHOM OTCEKE ONPeAenAeTCA Kak MaKCHManbHoe
3HAYEHUE NOXKAPHOTO PUCKA M3 PACCMOTPEHHBIX CUBHAPVEE Mo~
*apa:

0,=max (0, s Oy Oy @)
rae O, - pacteTHaA BeNM4MHA NOXAPHOTO PUCKa ANA i-o cue-
HapuA noxapa; N - KONWYecTBO PacCMOTPEHHBIX CUEHapHes
noxapa.

Cuerapuwii noxapa NpeacTaBnAeT coGOW BapuaHT PassnTHA
noXapa ¢ y4eTOM NPUHATOrO MECTA BO3HWKHOBEHHA W XapaKTe-
pa ero pa3suTiuA, CueHapwi NoxXapa onpeenAeTCA Ha OCHOBE
AarHbIx 06 06k o
H{M rOpIONEed Harpy3Kku U miofeil Ha obvexTe. Mpu pacqeTe pac-
CMATPUBAIOTCA CLEHAPMM NOXAPE, NP KOTOPLIX PEanuayloTea
HaMxyAwwe ycnoavA AnA obecrieueHns 6e3onacHocTH MoAen.
B KayecTBe CUEHApWeB C HaWXYQWMMKM YCNOBWAMM noxapa
CRBAYeT PACCMATPYBATH CUBHAPUM, XAPAKTEPM3YeMbIe Hanbo-
nee 3aTPYAHEHHBIMK YCMOBUAMW 3JBAKYaLMKU N0AeH W (Man)

BLICOKOR KOW Hap O®N, a uMeHHO

noXapsi:

B NOMEWEHWAX, PacCHMTaHHBIX HA EAWHOBPEeMEHHOE NPK-
cytcTeue 50 n Gonee Yenosek;

B CUCTEMAX MOMBLIBHWA, B KOTOPHIX W3-33 PacnpocTpaHe-
HuA ODT BO3MONHE BuICTROE GNOKMpPOBaHIKE NYTEH JBaKyaLum
(KOP¥AOPOB, 3BAKYALMOHHBIX BLIXOAO0B M T. A.). P4 aTOM oYar
noxapa BLIBMPAETCA B NOMELIEHMA Manoro obbema s6NM3W

8



OT OAHOMD W3 IBAKYAUHOHHBIX BLIXOAOB, NMG0 B MOMELIEHHA
€ GOMbWHM KONWHECTBOM TOPIHEI HATPY3KW, XapaKTepHaylo-
WENCA BLICOKOH CKOPOCTHIO pacnpocmauanun nnamenw;

B [ 0 TMNa;
B cmcreuax MNOMELEHMA, B KOTOPbIX M3-3a Hanocraw-muﬁ
npony # W NyTeR 0 BOSHUK-

HOBEHUE NPORONKNTENbHbIX cKonnexwit NIOACKHX NOTOKOB.

B cny4anx, KOrAa NEPEYMCNeHHBIE TUMBbI CLBHAPWEB He OT-
paxaloT Bcex ocoGeHHOCTeR 06beKTa, BOSMOXHO PACCMOTPE-
HHE WHbIX CUEBHAPHES NOXapa.

B nomeweHnum, umeoulem nBa 1 GONee 3BaKyaLMOHHBLIX
BLIXO@, O4ar noxapa cneayeT pasMeijats BGNAaM BbIXOAa,
WMMEIoWEero HanbonbWyo NPOMYCKHYI cnocoGHOCTL. Mpu aToM
AAHHBIA BLIXOA, CHMTASTCA GNOKMPOBAHHBIM C NEPBLIX CEKYHA
noxapa, ¥ NP4 ONPeAENEeHA PACHETHOND BPEMEHH IBaKyaLmM
HE Y4UTbIBABTCA,

C OfHHUM y BBLIXOAOM BpEMA
6nOKMPOBAHYA BLIXOAA ONPEAENAETCA PAcUeToM,

CueHapui noxapa, He peanusyembie NP HOPMANLHOM pe-
XUME aKcnnyaTaumn o6bexkTa (TepakTel, NOMKOMM, XpaHeHue
roproYei Harpyaku, He NpeaycMOTPEHHOH HasHaYeHem o6beK-
TaWT. A.), HE PACCMATPUBAIOTCA.

8. PacuetHan o puc-
Ka fiNA i-r0 GUEHAPWA NoXapa (), B 3AAHMAX, YKA3AHHGIX B NYH-
kre 1 (3a KNaccos ¢y HOW 1
onacrocTy ®1.1, ®1.3, ®1.4) paccunTeiBaeTcA no qmpuyne

0.,=0, (1=K ) P, -(1=P) (1=K}, @

rae QM —4acToTa BOIHWKHOBEHNA I'IO)KEPE B 3[8H1H B TEYEHWE
roaa, oNpeaenAeTcA Ha OCHOBAHMM CTATUCTMHECKHX QaHHbIX,
NPUBEAEHHBIX B Npunoxerwn Ne 1 K HacToRweid MeToguke.
Mp1 OTCYTCTBMM CTATUCTUHECKON WHDOPMALMM AONYCKABTCA
npukumate O, = 4 107 ana kaxaoro ananua; K - koadiu-
UMEHT, Y4WTBIBAIOWWA COOTBETCTBME YCTAHOBOK aBTOMATH4e-
CKOro noxapoTywenvn (aanee — AVTI) TpebosaHuAM HOpMa-
TUBHBIX [OKYMEHTOB no p ™. 3




napametpa K, npuHUMaeTcA pasHeim K = 0.9, ecnv seinon-
HAGTCA XOTA Dbl 0AHO U3 Cneayowmx yﬂﬂﬂﬂ“ﬁ}

3paHue oGOpYAoBaHO cacTemon AYT], COOTBETCTBYIOWER
TpeboBaHUAM HOPMATHUBHLIX AOKYMEHTOB MO NOXapHoA Ges-
ONAcHOCTH;

0BopyAcBaHHE 3AaHMA cucTemo AYT He TpeGyeTcA B cooT-
BETCTBMM C TPEGOBAHUAMA HOPMATHBHBIX ACKYMEHTOB MO Mo-
KApHOH BEe30NacHOCTH,

B ocTansHeix cnyyasx K, NpUHAMAETCA DABHOW HYNKO
P~ BEPORTHOCTS NPHCYTCTBYA MIOAH B 3AaHWM, Onpepenae-
MER U3 COOTHOWEHWA

Py 124,

i gy
rae I, — BPEMA HAXOXK/EHWA NS B 30aHMK B Yacax;
P, - BepOATHOCTL 3BaKyaumm niofed; K, - Koodibuument,
YUHTHIBAKUWANA COOTBETCTBHE CACTEMBI NPOTUBONOXAPHOR 3a-
WHTBI, HANPABNEHHOM Ha OGecneqeHne Ge30NaCHON IBaKyaLHK
nioaen Npy noxape, TpefoBaHUAM HOPMATHUBHBIX IOKYMEHTOB
Mo NoXapHoH 6830NacHoOCTy.

9. BepoATHOCTL y P, w3 apanui, y B MyHK-
T8 1 (33 HCKTICHEHUEM 3AHVIA KNAGCOB (hYHKLIACHANKHOM NOKap-
HOM onacHocTH 1.1, ©1.3, ®1.4), paccuuTsiBaioT No dopmyne:

0999 ”'—2 COnm 1< 01y <fy+ 6y W {, < 6Mmn

P, = 10,999, ecimt 1,+1,, SO8-1g, W 1, <6mun @)

0,000, ecam 1, > 0,81, win 1, >6num,

rAe [, ~ PAcveTHOE BPEMA JBAKYALMU MIONSH, MAH; , — BPE-
A HAuana 3BaKyaUMK (MHTEPBAN BPEMEHW OT BOSHMKHOBEHUA
noxapa Ao Havana dBaKyauvu NIOAeH), MUH; {, — BPEMA OT Ha-
4ana noxapa A0 GNOKWPOBAHWA IBAKYAUMOHHBIX NYTEN B pe-
3ynbTaTe PacnpocTpaHeHuA Ha Hux 00T, uMelowmx npeaent-
HO QoI ANA nAer (Bpema €

nyTe 3BAKYAUMN), MUH; [ ~ BREMA CYILBGTBOBAHNA CKOMNEHWA




SHOAEH Ha YHACTKaX NYTH (NNOTHOGT NKOACKOTC NOTOKA Ha ny-
TAX JBaKyauuu npesuiwaeT aHaqenue 0,5 M7/m?).

10. PacyeTHoe BpemMA TIoASH 1, 3 W W
30aHWA ONPBABNAETCA HA OCHOBE MOMENHPOBAHHA BIKEHUA
NIOASH A0 BLIXOAA HAPYXY OAHAM M3 CNEAYIOWMX CNOCOBoB:

N0 YNPOWEHHOA aHANWTHYECKOR MOABNM ABKKEHUA NIOAC-
KOFo NOTOKA, NPUBEAEHHON B NpUNoxeHun Ne 2 K HacToAweR
MeTtoauie;

M0 MaTeMaTHeCKoR MOAENM WHAMBMAYANLHO-NOTOMHOTO
ABWKEHAR NIOAEA W3 3aHWA, NPUBEAEHHOR B NPANOXKEHHA
Ne 3 k HacToAwen MeToauke;

N0 MMUTaLHOHHO-CTO! Mopenu noa-
CKHX NOTOKOB, NPUBEAEHHOR B NPANOXEHAW Ne 4 K HACTOAWER
MeTtoguxke.

BoiGop cnocoba or PACYETHOTO Bp 3sakya-
UMW NPOW3BOAUTCA C Y4eTOM cneumcryeckux ocoberHocTel 0bb-
EMHO-NNAHUPOBOYHLIX PELIBHWA 3AAHIWA, & TAKXe 0COBEeHHOCTeR
KOHTWHIeHTa (ero W) moaen, ARLL B HEM,

Tpu onpeaeneHiA pacyeTHOrO BPEMEHI IBAKYALIMM YT bi-
BAIOTCA [AHHbIE, NPUBEAEHHbIE B NDMNOXEHWN Ne 5 K HaCTOR-
wek MeToauke, B YACTHOCTH NPUHLMNLI COCTABIIBHWA pacyeT-
HOW CxeMbl BaKyaLMW NIOAEH, NapameTpbl ABMKEHWA Niogen
i rpynn mobi , @ TaKxKe r
TOPH30OHTaNbHBIX ﬂpﬂEKli,Hgl PA3MHYHBIX KOHTUHIEHTOB noaen,

11. BpeMA Ha4ana spakyaii 1, ONPEAENAETCH B COOTBET-
CTBMKM ¢ NYHKTOM 1 NpunoxeHuA Ne 5 kK HacToRweh MeTogvke.

12. Bpemn GnokupoBanuA nyTei Isakyaum . BLIMHCIA-
©TCA MyTeM pacyeta BpeMenn aoctiwkenns O®N npepensHo
FONYCTAMBIX W Ha NYTAX B P
MOMEHTHI BpemeHi. MopRAOK NPOBeAGHWRA pacdeTa v MaTema-
TUYECKME MOANH ANA ONPEeAENeHNA BPEMEHW GNIOKHPOBAaHHA
nyTeil IBaKyauuu onackbIMKA hakTopaMiA Noxapa NpuBeaeHs!
B npunoxenuy Ne 6 k HacToRwen MeToavke.

13. KoadipuumenT, yuWTbIBAIOWWIA COOTBETCTBME CHCTE-
Mbl NPOTHBOMNOXAPHOW 3ALUMTLI, HANPABNEHHOW Ha obecnede-
Hve De3onacHoN 3Bakyauuw moned npu noxape, TpeGoBaHu-




AM HOPMATWBHLIX AOKYMEHTOB NO NOXAapHOW 6e3onacHocTM,
K, paccunTbiBaeTCA no hopmyne:

K= 1=0 =K Ko ) 0 =Ko K ©
rae K, — «03QxprLMEHT, yMTIBAIOWMA COOTBETCTBHE CHC-
TeMbl M IPHOA CH M3aLMA He X

TOB NO s Koo Koapdm-

UMEHT, YUHTLIBAIOWMI CoOTBETCTAME EMCTQMhI "onosewerma
nioeR 0 NoXape M yNpaBNeHuA IBaKyaunen niofei, Tpebosa-
HUAM HOPMATHBHbIX AOKYMEHTOB N0 NOXAaPHON 6830NacHOCTH;

K, — KOIDDUUMEHT, YuMTEIBAIOWMIA COOTBETCTBUE CUCTEMbI
NpOTHEOA! A 3aWwnTel, TP HOPMAaTHBHLIX [OKY-
MEHTOB 0 NOXapHOW Be30MacHOCTH

MopAgok oueHkw napametpos K, K
pasnene IV HacToAWeR MeToauku.

14. P: ] ap
pHcka .| ANA i-TO CUSHAPMA NOXapa 8 3AaHUAX KNacca (hyHK-
UMOHANBHOA NOXapHo# onacHocT ©1.1, @1.3, @1.4 paccymThi-
BAETCA No ropMyne:

0,=0, -, +(1-P)P.)) (6)

i
rae ), —4acToTa BOSHUKHOBEHWA NOXapa B 34aHWH B TeueHHe
roga of TCA Ha cTamme AaHHBIX,
npuBEAeHHbIX B NpunoxeHd Ne 1 K HacToAwed MeTtoauke;
P, — BEPORTHOCTL 3BaKyauun Nloaen; P — BBPOATHOCT Cna-
CEHUA MNIOAeH.

15. BEpOATHOCTL 3BaKyaLik f’u 3 3aHWA Knacca yHKUW-
OHaNbHOM NOXXapHOW onacHocT ®1.1, ©1.3, ®1.4 paccynThiBa-

10T No dopmyne:

u K, NpuseneH

Ny, - N,
P, =—=_——2.0,999, )
N
rae N, - obuwee B0 nioaei, 8 pac-
CMaTpPUBAEMOM CLeHapHd, N, — KONMHECTBO He 3BaKywpo-
mopei. Onpen nyTem CYMMHPOBAaHWA NO

BCEM Y4acTKaMm NyTed 9BaKyauun MioAed, He YCneewwx no-

10



KMHYTb YKa3aHHLIA Y4acToK A0 ero GNOKMPOBaHHA OnacHLIMW
dhaxKTopamu NoXapa (ANA KOTOPbIX L8 s 0.8 -1.), w noped,
MONABWWX B CKONNEeHWe NPOACIKUTENLHOCTLIO Gonee 6 MHH
(r,, > 6 MMH); [_— pacyeTHOE BPEMA 3BaKyaLMH Nioaew, MaH (on-
PeAenAeTCA B COOTBETCTBIN CNYHKTOM 10); I~ BPEMA Hauana
(wHTepsan sp OT BO: noxapa no
Ha4ana aBakyaunu NioAei), MuH (onpeaenneTcA B COOTBET-
CTBWM C NyHKTOM 11); { - BPEMA OT Havana noxapa Ao 6no-
KMPOBAHMA IBAKYALUMOHHLIX NYTEH B peaynkTaTe pacnpocTpa-
HEHUA Ha HWX ODT, MMeIoWHX NPefensHO AONYCTUMBbIE ANA
niofed 3HaqeHA (BpemMA GNOKMPOBAHWA MYyTeW 3Bakyalu),
MHH (OnpeJenAeTcA B COOTBETCTBUN G NYHKTOM 12); 1 — Bpema
CYWeCTBOBAHUA CKONNEHWA NIoAeR Ha y4acTKax nyTu (nnot-
HOCTb MKOACKOrC NOTOKA HA NYTAX IBAKYALWM NPEBLIWAST 3Ha-
uenue 0,5 M/M’).
16. BepoRTHOCTB. P TEA No thopmy

P l=(1-K )(-Ku )-K)(-K ) (8)

rae K| — Ko3MPHUMENT, yunTLIBaIOWMIA COOTBETCTBME CHCTe-
Mbl POTMBONOXAPHOA 3alMTEI, HANPaBNEHHOH Ha oBecnee-
Hue Ge3onacHoi IpaKyaund Nioaed Npu noxape, TpeGoBaHnAM
HOPMATHBHBIX [OKYMEHTOB No nompnnﬁ 6eaonacHocTH, on-
penenreTcA no topmyne (5); K., — KOIDDHUMEHT, yuuTb:
BaKoWWA no, W A OXpaHbl Ha
TEPPMTOPUN MOCENEHWA M FOPOACKMX OKPYToB, NPUHUMAeTCR
pasHem K, = 0,85 B cnyyae cOOTBETCTBUA ee TpeboBaHu-
AM TexXHU4EeCcKoro PernameHTa v HOPMaTUBHBLIX NOKYMEHTOB No
noxapHon Gesonacwoctu. Mpn aTom BpeMA 1, NPUHUMAETCA
B COOTBETCTEMM C PACHETOM NO NPUIOXEHKIO 6 K HACTORWER
MeToauke ANA QAHHOTC CUEHApWA paleuTWA noxapa. B oc-
TanbHbix c.nyuanx Ky npunmaema PaBHOA Hynio.

K Knace ¢y
HO# mxapnau onac:-eoc‘m an,anwn 3Hauenne napameTpa i(
NPUHUMABTCA PaBHbIM K, = 0,75 B CeAyiowmx Gnyyanx:

@i1C




AnA 3naHui knacca ®1.1 B cnyyae cobmiofeHuA TpeGoaa-
HWIA HOPMATHMBHBIX IOKYMEHTOB N0 NOXapHoW GesonacHocTH
K nep [ NOXAPOTYIWEHUA;

AnA 3naHuA kKnacca 1.3 B cnyyae cobniogeHnA Tpefopa-
HWi HOPMATHBHBIX AOCKYMBHTOB N0 NOXapHOW GesonacHocT
K YCTPORCTBY aBapriHbiX BIXO40B;

ANA 3aaHWiA knacca @1.4 - Bo BCEX CNYHaAX;

B ocTanbHeix cnysarx ANA 3paHan knaccos @1.1. ®©1.3
K, IPMHAMAETCR PaBHOM HYNKo;

~ KOI(DPUUNEHT, YUMTLIBAIOWWA COOTBETCTBHE NyTeR
9BaKYALMM TPEGOBAHWAM HOPMATMBHBIX AOKYMEHTOR N0 NO-
KapHON Be30NacHOCTA.

Snavenve napametpa K npuHumaetca paskbim K = 0,8
B cny4ae cobnioaeHHA Ypeéoeewuﬁ HOPMaTHBHBIX nmq,-menms
MO NOXAPHON BE30NACHOCTY K NYTAM 3BaKyaU1A.

B ocTankkeix cnyqanx K NPUHMMAETCA PABHGHA HYMIO.

I1l. NOPALOK MNPOBEAEHWA PACYETA
HMHAMBUAYANLHOIO NOXAPHOIO PUCKA
AHann3 noxapHo# OMAacHOCTH 3AaHUA

17. IR NpOBefigHNA aHANU3a NOXapHOA ONACHOCTM OCY-
WecTBNRETCA cHOp AAHHBIX O 3QAHVH, KOTOPbLIM BKIKONAET:

O6LEMHO-NNAHVPOBOUHLIE PELLEHIA;

TeNNOMUINIECKME XapaKTePUCTUKK OrPaXKAAIOWAX KOH-
CTPYKLAH 4 pa3MelLieHHOro oBopyAOBaHHA;

B/, KONMHECTBO W PAIMBLLEHVE FODIOYUX BELIECTB W MaTe-
pranos;

KOMMUECTEO M MECTa BEPOATHOD PaIMeLlieHHA Niofief;

cwn W NOXapoTyWeHA, Npo-

TMBOABIMHOA aau.lwm ONOBEWEHUA NIOAERA O NOXaPe W ynpas-
NEHUA IBAKYALMEN HOAEN.

18. Ha 0CHOBaHWN NOMY4EHHBIX AaHHBIX NPOM3BOAMTCA aHa-
N3 NOXKAPHORA ONACHOCTH 3AAHWA, NPH TOM Y4MTLIBAETCA:

BOIMOXHARA AMHAMMKA PAIBTMA NOXAPa;

COCTAB M XapaKTEPHCTHKW CUCTEMbI NPOTHBONOXAPHOW 3a-
T
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n noxapa Ha nionei
W KOHCTPYKUMKA 30aHWA.
o

MOXAPOONAaCHbIX CHTYaLHA

19. YacToTa peanu3aumi NOXapoonacHLIX CHTyaumin onpe-
[AENAETCA YacTOTOR BOIHMKHOBEHHA NOXAapa B 3AaHKH B Teue-
Hue roaa. MopAAoK oNpeaeneHuA YacTOTbl BOSHUKHOBEHUA NO-
Xapa B 3laHA NpuseaeH & pasgene |l HacToAweis MeToamku.

poe nonen P POB noxapa
AnAa pa. ero

20. inA nocTpoeHWA Nonei onacHeix (paKTOpoB noxapa
MPOBOAMTCA SKCTIEPTHBIA BLIGOP CLGHAPMA WK cueuapmea no-
Kapa, Npy KOTOPLIX O anA
HAXOAALMKCA B 3AaHHA NIOAEN.

@OpPMYIMPOBKA CUEHAPWA Pa3BUTMA NoXapa BKNOYaeT
8 cebA cneaylwme sTans:

BbIGOP MECTa HAXOXAEHHA NePBOHAYANLHOMC Oara noxapa
W 38KOHOMEPHOCTER Bro PassuTHA;

3anaHne pacyeTHoH obnacTy (BLIGOP paccMaTPUBASMON NPK
pacyeTe CHCTeMbl MOMELLeHHA, ONpeaeneHde YYMTBIBaeMbiX
Npyu pacyeTe 3NEMEHTOB BHYTPEHHEW CTPYKTYDbI NOMEIWESHUH,
COCTORHMA NPOEMOB);

3anaHWE NAPAMBTPOB OKPYXAKWed Cpeabl W HaYanbHbix
SHAYEHWiA NAPaMETPOB BHYTPH NOMELLEHNIA.

B cooTBeTCTBMM C NpunoxeHeM Ne 6 K HacToRweR MeToau-
Ke (hopMyNUPYETCA MATEMATUYECKAR MOAIeNb PA3BHTHA NoXa-
Pa W NPOBOAMTCA MOAENMPOBAHNE Ero AUHAMMKN PAIBHTUA,

Ha 0CHOBAHWM Pe3yNbTaTOB PaceTOB OCYWLEeCTBNAETCA Noc-
TPOEBHWE MONEeR ONAacHbiX (PAKTOPOB NOXAapa W oNnpeaenAeTcA
3HAYEHHE BPEMEHH Gnouupoaanuu nyTed asaxyaunn ODM 1

Oyenka rpax‘rapas

noxapa Ha moaen AnA pas’

21. OueHKa NOCNEACTBUA BOIASHCTBIA ONACHBIX dzaxmpos
noxapa Ha Nioed 3aKNK4YaeTcA B ONPeAeneHnA BEPORTHOCTIA
3\AKYALMM NIO/BIA U3 3NAHUA NPY NOXape,
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BepoATHOCTL 3BAKYaUMM NIDAGH ONPEABNABTCA N hopMy-
ne (3) Ha OCHOBE COMOCTABNEHMA IHAYEHHA BPEMEHW IBaKya-
UKK 018 W BpemeHy BNOKMPOBAHWA NyTeH JBaKyauWy onac-
HbIMH haKTOpamu Noxapa.

[nA onpeaenedMA PacyeTHOTO BPEMEHW 3BaKyauWd nio-
Aein { B COOTBETCTBUN C NPNADKeHnAMM Nehe 2-5 k HacToAW e
MeToauKe ONpeaenneTch MoAeNs IBAKYauMn NIOAeR W3 3ha-
HUA, NPOBOAUTCA NOCTPOBHNE PACYETHON CXEMbl 3BAKYaUWM W
OCYLECTBNAGTCA MOACNMPOBAHHE IBAKYALMK NN,

22. B COOTBETCTBAM C paznenom II HacToAwWen MeToguiu

NPOBOAMTCA ONpH WHAMBAOY-
ANLHOTO NOXApHOTo pUcka Q # cONOCTABAEHHE €@ C HOpMa-
TUBHBIM ) pHoro pucka Oy

Yuer Hanuwua cucTem obecneveHun
MOXapHO# 6e30NacHOCTH JAaHHA
23. Hanwuue cucTem oBecneyennn NnoXapHom 6e30nacHocTH
3AAHWUA YYUTLIBABTCA B CDOTBBTCTBW‘I c q;opmynw (4) w nono-
pasgena IV
Brok-cxema, WnocTy NOPALOK pacue-
Ta WHIAMBMAYANLHOTD NOXAPHOTD PHCKA, NPEACTABNEHA HA PrC. 1.







V. NOPAAOK PA3PABOTKW AONONHUTENBHBIX
NPOTUBOMOXAPHbLIX MEPOMPUATUIA
NP ONPEAENEHUWA PACHETHON BEMIWHWUHbBI
WHOUMBUAYANBHOTO NOXAPHOIO PUCKA
24. B cnyyae, €cnu pacyeTHaA BENWYHHA WHAMBUAYANEHOTO
pucKa | , B 3pa-
HAn CHE.‘AYEY npeaycMoTpeTs ,qnﬂonunranmue npoTUBONo-
KapHbie MEPONPHATMA, HANPABINEHHBIE HA CHUXEHNE BENMHM-
Hbl NOXaPHOro pHcKa
K uueny npot HBIX W, Hanp:
HA CHIKEHE BENMUMHBI NOXAaPHOro PUCKE, OTHOCATCA!

n Ao 06 p
PeLIeHWiA W CPeacTs, 0BECNIEYMBAIOMX OFPAHWEHHE Pacnpo-
CTPAHEHWA NoXapa;

7 RONOMHUTENbHEX IBAKYALMOHHBOE MYTER W BLIXOACS;

YCTPORCTBO CUCTEM ONOBBLIBHHA NIOER 0 NOXape W ynpas-
NEHWA IBAKYaLMEeN MIOAEH NOBBIWEHHOMO THNa;

OpraHW3auMA NO3TANHON IBAKYALMH NIOASH W3 3AAHWA;

chcTemM np W 3aUMTEL

YCTPORCTBO CHCTEM aBTOMATHMECKOrO NOXAPOTYILIEHNA;

OrPaHHU4EHHE KONMYECTBA NIOABA B 3aHWK A0 3HAYEHWH,
‘obecneyvpaiox 630NaCHOCTL WX IBAKYALMNA U3 3AAHWA.

OhheKTUBHOCTL IONONHUTENbHLIX NPOTUBONOXKAPHBIX Me-
PONPUATHIH AOMKHA NOATEEPXAATLCA NOBTOPHBIM PACHETOM

or pcKa.

25. Odpepex: ua nep BhILE
NPOTABONOXAPHBIX Meponpmmuﬁ ONPefeNAETCA CTeNeHbio
BAMAHUMA HA NAPAMETPS! [, {,. I, @ ANA CUCTEMbI NOXapHOR
cHr npoT A 3aWTel onosewe-
HWA NKOABA NpU no»(ape W yNpaBneHus aBakyaumeil Nioaen Tak-
xe napametpamn K, K n K,

3HavueHue napameTpa K,  NpUHUMaeTcA paBHbiM K, = 0.8,
€CNH BLINONHAETCA XOTA Gbl OAHO 13 Cneaywounx yﬂﬂﬂﬂ"ﬁl

3panne obOpyacBaHO CHCTEMOW NOXAPHOH CHrHaNWsaLmw,
COOTBETCTBYIOWEN TPEBOBAHWAM HOPMATHBHLIX ACKYMEHTOB
no noxapHoi GesonacHocTH;
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060pynoBaHWe 3aHUA CUCTEMON NOXAPHON CUrHANUIALMNA
He TpeGyeTch B TBAW C TP p
AOKYMEHTOR N0 NOXAaPHOH Ge30NacHoCTy.

B ocransHbix cny4anx K. NPUHAMAETCA PaBHOM HYNIO.

26. MNpumeHeHne B KavecTBe NONONHWTENLHOMD NPOTHBO-

WA ob NaHMPOBOMHBLIX PELIBHWA
W cpeacTe, 0BecnevMBAIOILMX OfPAHUYEHHE PACNPOCTPAHBHHA
noxapa, AOCTHraeTcA HOp r
OrHECTOAKOCTH M NOHUKEHHON NOXAPHOA ONACHOCTH 0BMHLO-
BOUHBIX CTD ma MCNonL3y B Orpax-
AAIOUMX KOHCTPYKUMAX MOMELIEHNA, B KOTOPOM HAXOAMTCA BE-
POATHBI Q4ar noxapa.

CreneHb BNAAHMA AaHHOTO AOTONHUTENLHOMO NPOTABOMO-
KApPHOTO MEPONPUATIAR HA AWHAMMWKY PacNpOCTPaHEHUA MoXa-
Pa 1, COOTBETCTBEHHO, 3HAYeHUe NapameTpa [, onpeaenAeTcA
I'lyTEM npoBeaeHuA ﬂﬂB‘poHﬂrﬂ pamma l'h nocne BHECEHWA
COOTBETCTBYIOWMX UIMEHEHHRA B CXeMy 0GLEMHO-NNaHUPOBOY-
HbIX pelleHnid 3aaH1A.

27. MpW NpUMEHEHM B KayecTBe AONONHWTENLHOMO Npo-
TUBOMNOXKAPHOIO MEPONPHATMA YCTPOMCTBA ONONHATENBHBIX
IBAKYAUMOHHBIX NYTEH M BLIXOA08 CIGAYET BLINONHUTL NOBTCP-
Hbifi PAcUeT N0 OUeHKE NapamMeTpa f, C Y4ETOM OTKOPPeKTMPO-
BaHHbIX 06 -NNAHUPI i

28. Mp1 NPUMEHEHUW B KAYBCTBE AONONHATENEHOMD NPOTH-

PONPMATHA YCTPOUCTBA
n»cneﬁ © noXape i yr y niogen
HOFO THNa CNEeayeT BINONHUTL NOBTOPHBLIA PAcHeT MO OLeHKE
NapaMeTpa {, C y4eTOM nepepacnpeneneHin noTomB asaxy-
i Cxembl y
‘OT CUEHAPHEB BOZHUKHOBEHHA W passuTuA nmxapa “, (‘.DGTBBT-
CTBEHHO, ANTOPHTMA (DYHKUMOHWPOBAHWA CHCTEMBI CnoBeLe-
HUA NIOAEH O NOXAape W YNpaBneHHeMm JBaKyalui NoaeA.
3nauenve napamerpa K ... NPUHAMAETCA  paBHbIM
K = 0,8, Ccny BLINONHAETCA XOTA Bbl OAHO W3 CReAYIWMX

covas
yenosuit:




3panme y i nioaei o noxa-
pe W ynpaeneHua # NIOAEH, CoO! y Tpebo-
BaHAM HOPMATHABHBIX [C no i Be: W,

0B0pyA0BaHWE 3aHUA CHCTEMOM ONOBELEHWA NIOAEA 0 NO-
Kape v yNpasneHna IBaxkyauuen niofen He TpedbyeTca B COOT-
BETCTEMM C TPeBOBAHUAMA HOPMATUBHBIX [OKYMEHTOB N0 No-
*KapHon BesonacHocTH.

B octaneHeix cnysanx K., PUHAMAETCA PABHOR HYNIO.

29. BnuAHWe CHCTEMbI NPOTHBOALIMHON JAWNTE! HAE YPOBEH:
oBecne4eHHOCTH BE30NACHON IBaKyauMK NIOAed Npy noxape
OLEHHBABTCA NMOCPEACTEOM PACHETA SHAYGHMA [, C YHETOM
TEXHUHECKUX XapPAKTEPUCTUK NPUMEHAEMOrD BEHTMNALMOH-
HOro oBOpY/AOBaHWA NPOTMBOABIMHON 3awwTel. Moabop napa-
METPOB BEHTWUNALUWOHHOrO OBOPYNOBAHWA OCYWECTBNRBTCA
B COOTBETCTBUW C HOPMATHBHLIMA AOKYMEHTAMK N0 NOXapPHOR
GesonacHocTi. Mpu 3TOM NA BLINCNHEHWA PACYETOR CABAYET
np 30HHYHO (: yi0) MNK YO MOden.

3HaueHne napamerpa [("m_' NPUHUMABTCA  paBHBIM

R uO.B. BCNM BLINONHASTCA XOTA Gbl OQHO M3 CNEAYIOWMX
YCNoBMiA:

3panve 0B6opyaOBaHO CUCTEMOW NPOTHBOALIMHOA 3ALIMTbI,
COOTBETCTBYIOWEH TPeGOBAHUAM HOPMATHBHEIX [OKYMEHTOB
N0 NOXapHOA 6830NACHOCTH;

HHE 3aHWA # Npo’ A 3aWMThI
He TPEBYETCA B COOTBETCTBUN C TPEGOBAHUAMM HOPMATUBHBIX
AOKYMEHTOB NO NOXapHOA 6e30nacHoCTy.
B ocTansHeix cayuanx K . NPUHAMABTCA PABHOR MY,

30. OrpaHuyeHMe KONM4YECTBA NIOAEH B 3QaHWM A0 3Hade-
HIAW, Tb X W3 30aHUA
NP NOXape, YYHTHIBAETCA NOCPEACTBOM NOBTOPHOTO pacyeTa
3HAYeHWA napameTpa fp NpPH CYWECTBYIOLMX 06 BEMHO-NNaHK-

POBOYHBIX P u orp IOM KonkdecTea
IBAKYMPYIOWMXCA NPH NOXKape.
31. finn y OAHHBIX, X ANA

NPOBEAEHMA PAacYeTOB, NPeAyCMOTPEHHLIX HacToAwen Meto-
AMKOM, CNEIYeT HCNONb30BATL CIPABOYHBIE MCTOYHUKW HHGbOp-
MALMK M NPOEKTHYIO AOKYMEHTALMIO 3AHNA.
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NMPUNOXEHWE Ne 1

Kk nyukTy 8 Merogukm
CraTucriyeckue naHHbIe
O 4ACTOTE BOIHWKHOBEHHWA NOXAPA B 3QaHHAX
Mactota
. Hasmeronaime 3amma JanR nowapa
o Teverma
roRa
1. [ObusobpasonaTenuie opransaim 116107
2. [Opranmsauwm wavansioro npochecchosanshara obpasosa- | 1,98 - 107
HmA (0 BHOR TEXHHMBCKOR YHNMLeS)
3. O cpeavero 269107
|__|+mn (cpennee ¥
4. |1k 13107
| 5. | Aevckme ENBHLIE 11 , NETHAS NETCKHE Aasw | 1,26 - 107
6. PHA, [IOMA OTAbiXa, 2,99-107
7._| AMBynaTOpHW, NOMMKITHHIKY, AKCNANCEDY, MOANYHKTH | B,88 - 10°
8. | 3nanun pastmon Toproan: 2,03-107
YHMBEPMArk, IPOMTOBAPHEIE MATaINHLL,
YHMBENCAMbI, NPCAOBONBCTBEHHBIS MATAIHHI,
MAT B3I CMEIANNEIX TOBAPOS,
ANTEKH, ANTEYHLIE NAPLKA
3NAHHA PHIHOMHOR TOPROBNMH: 1,13 107
KPHITLIE, ONTOBEIE PLIMKM (13 JRAHNI CTALMOHAPHOR
ROCTPORKH);
|l A0, KNOCKH, . ANATICH, KOHT
| 10. | 3/4HWA OPraHKIAUMA COUECT BEHHO! 3,88-107
11. | FocTummub, motenn 281107
12.|Ci 1,83 107
13, Ry 690107
| |yspexaenmin
.| BubnwoTexn 116107
.| Myaem 1,38 10°
[ 16. | Bonemmus 13107
OfpasoBaTeNbHIE ODFANIBLIM C HANWIMEM WNTepHaTa | 7.7 - 107
Cnetpannn POBAHHBIY AOMA "
[loMa XAk MHOTOKBAPTHPHLIE
FloMa ANk OLHOKBARTHPHbIG




MPUNOXEHME Ne 2
K nynKry 10 MeToui

YNpoweHHan aHanMTHYeCKan MOAENb ABHKEHMA
notoka (onp PacteTHOro BpemMeHu
3BAKYaLKM NI0AEH M3 NOMELEHHA U 34aHHIA NO pacyeTy
'BPEMEHH [IBUMEHUA OAHOI0 WK HECKONBKUX NIOACKUX
MOTOKOB Yepe3 9BaKyaUNOHHbIE BbIXOAbI

or mect nmn,eﬁ]

PacuetHoe epemn niopen [ na LWeHwi 1 ana-
HWI YCTAHABNHBABTCA MO PacUeTy apeuauvl ABWKEHWA OQHOTO
UMK HECKONBKKMX NIOACKAX IOTOKOB YEPe3 IBAKYAUNOHHBIE Bbi-
XOfibl OT HAMBONEE YAANEHHbIX MECT PA3MELLEHWA MIOABH.

Mpu pacyeTe Beck NYTb ABMKEHNA MICACKOTO NOTOKA NOA-
Pa3enABTCA Ha y4acTky (MPOXoA, KOPMAOP, ABEPHOR NPoeM,
NECTHUHBIA Mapw, TamGyp) AnuHOM / w wvpuHOM 5. Havans-
HbIMM YHACTKaMW RBNAIOTCA NPOXOf1bl MEXAY PaBOMMMM MecTa-
MK, 0GOPYACBAHVEM, PRAAMW KPECEN W T, N,

Mpw onpeneneHun pacyeTHOrO BPEMEHW IBAKYALIMM NOAER
ANMHY 1 WIPAHY KAXKAOTO Y4ACTKA NYTH IBaKYaUnd AnA npo-
KTUPYEMbIX 3NAHAA NPHHUMAIOT NO NPOEKTY, & ANA NocTpo-
@HHbIX — N0 (DAKTHYECKOMY NONOXeHW0. [INMHy nyTH no nect-
HWYHBIM MBPWaM, 8 TAKKE N0 NAHAYCAM W3MEPRIOT N0 ANWHE
Mapuwa. [nuHy nyTH B ABEPHOM NPOSMEe NPUHMMAIOT PaBHOR
Hynto. MpoeM, pacnonoXexHsbIn B CTEHE TONWMHoR Gonee 0,7 M,
a Takxe TamGyp CNeayeT CHMTATh CAMOCTOATENBHBIMK YHacT-
Kamu ropi NyTH, Y10 AnuHy [

PacueTHoe BpeMA aBakyaumW niogein i, cnepyet onpege-
NATE KAK CYMMY BPEMBHM IBUKEHUA NIOACKOTO NOTOKA Mo OT-
[AenbHbIM yHacTKaM NyTH 1 no qiopmyne:

A i S e (nz2.1)
A {, — BPEMA QBWXEHWA NIOACKOTO NOTOKa Ha NepeoM (Ha-
HANbHOM) YHECTKE, MAH.; 4, 0y 1y, o | — BPEMA ABWXEHUA NIOA-

CKOFO MOTOKA HAa KaXAOM M3 CNeaylowux nocne nepeoro
YHACTKa NyTH, MUH,
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BpemA ABMKEHHA NIOACKOrO NOTOKA MO NepBoMy YHacTKy
MYTH 1, MWH., PACCHUTBIBAIOT NO ChOPMYNe:

4= (n.2:2)

rae |, - ANMHa NepBOrc y4acTka MyTu, M; V', — CKopocTb ABMXe-
HWA MIOACKOrO NOTOKAa NO FOPH3OHTANLHOMY NYTH Ha Nepeom
y4acTke, MimuH (onpeaenneTchA no Tabnuue MN2.1 B 3aBuCUMO-
CTW OT NNOTHOCTH D).

MnOTHOCTE OAHOPOAHOTO NIOACKOTD NOTOKA Ha MepsoM
YUaCTKe NyTH D, paccuuTeisaioT no copmyne:

S
LR

rae N, — 4vcno niogei Ha NepeomM y4acTke, Hen
nnowanb ropu3oHTANbHOA NPOSKLMK Yenobeka, M/4en., NpH-
HUMEEMaR B COOTBETCTBHM C NYHKTaMn 4, 5 npunoxeHua Ne 5
K HACTOAWEH MeToanKe; §, — WHPHHA NEPBOTO yHacTKa NyTH, M.

CKOPOCTL ¥, ABUKEHHA NIOACKOrD NOTOKA Ha y4acTKax nyTH,
‘CNeyrowm1x Nocne Nepeoro, NpuHUMaloT no Tabnuue N2.1 8 3a-
BUCHMOCTH OT HHTEHCHBHOCTIA ABMXEHHMA NIOACKOro NOTOKa No
KaXZOMY W3 3TUX Y4aCTKOB MyTH, KOTOPYIO BLINMCNRIOT ANA
BCEX YYACTKOB NyTH, B TOM YUCNE W ANA ABEPHLIX NPOBMOB,
no chopmyne:

(n2.4)

rAg 8, 6, — WWPHHA PACCMATPUBABMOTO /-r0 W NPeALIECTBYIO-
LWIET0 eMy Y4acTKa NyTH, M; 4, g, , — WHTEHCUBHOCTM ABMXEHUA
MIOACKOrO NOTOKa Mo My ¥
BYIOWEMY YHACTKaM MyTH, M/MUH (VHTEHCUBHOCTb ABMXEHHA
TIOACKOTO NOTOKa HA NEPBOM Y4acTKe MyTH g, onpeaenAeTch
no Tabnuue N2.1 o aHavyerwio 1, ycTaHoBneHHoMy no ¢op-
myne (M2.3)).

Ecnu anauenme g, onpegenaemoe no (hopmyne (M2.4), meHs-
we unK pasHo §_ . TO BPEMA ABMXEHUA MO Y4acTKy NyTu 7,
MIAH, PaBHo:
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§ =t (n2.:5)

NPM 3TOM SHAYEHWA g, WIMAH, CNBAYET NPHHAMATE PaBHBIMK:

16,5 = ANA rOPU3CHTaNbHbLIX NYTER;

19,6 — ANA ABEPHBIX NPOEMOB;

16,0 - ANA NECTHUUL BHUS;

11,0 - ann necmm.lu BBEPX.

Ecnm oe no Y (n2.4),
Gonbwe g, . T0 Luupuuy h AAHHOTO Y4acTKa NyTH cneayet
YBENWYMBATH HA TAKOE 3HAYEHWE, NPW KOTOPOM cobnioaaeTca
ycnoeue:

4,5 G (n2.6)

Mpy HEBOIMOXHOCTH BLINONHEHWA yCnoBuA (M2.8) WHTeH-
CMBHOCTB M CKOPOCTh [ABHKEHWA NIOACKOTO NOTOKA NO YHaCTKy
onpeaensoT no Tabnuue N2.1 npy 3Hauequn D = 0.9 1 Gonee.
Mpu aTOM ClieAyeT YN TLIBATH BREMA 3A18PXKKK JBIKEHUA NI0-
e u3-3a 06pa30BaBLIETOCA WX CKONNEHWA.

Mpyn CNUAHUM B HAYANS IO YYACTKA ABYX ¥ GONEE MOACKMX
NOTOKOB (pwc. M2.1) HHTEHCHBHOCTb ABHUXEHWA 4, M/MUH, pac-
CHMTLIBAIOT NO hopMyne:

(n2.7)

TAe g, — WHTEHCMBHOCTb [IBHXEHWA NMIOACKWUX MOTOKOB, GNK-
BAIOWMXCA B Ha4ane i-ro yuactka, WuH, 8 | — wpMHa y4acr-
KOB NYTH CWARWA, M; 5, — WWPHHA PACCMATPHBAEMOTO Y4acTKa
nyTi, M.
BpeMA 3a0epXKi { ABUXKEHUA NIOASH HA y4acTKe i ua-3a
OCA WX ¢ Ha rpaHMue ¢ nocneayiowy
yqacTeom (i+1) onpeaenAeTca no chopMyne:

1
J=N-f-[ (N2.8)
[T
rae N - KONWYECTEO NIOAEH, Yen.; /- NNowaas ropu3oHTaNBHoA
npoeKkuMM Yenosexa, miyen.; [ ~ MHTEHCHBHOCTbL ABW-

MEHUA Yepesa y4acTok i+l npu nnuwacru 0,9 v 6onee, MMMH;
22



b, — WMPMHA YYacTKa, M, NP BXOXASHHM HA KOTOPbIA 06~
Pa3oBanock CKOMNNeHWe noaed; l,'l_l = WHTEHCHMBHOCTb ABW-
JKEHAR Ha YMaACTKEe i, M/MMH; h‘ ~ WHPKHA NpeaWwecTBYIoWero
y4acTka i, M

BpemA CYWecTBOBAHMA CKONNEHMA [ HA y4acTKe i onpepe-
nARBTCA no chopmyne:

(n2.9)

Gupu-05"Biar
PacyeTHOe BPeMA 3BaKYaLM N0 y4aCTKY i, B KOHUE KOTOpo-
ro Ha rpaHvue ¢ yyacTkom (i+1) obpasosanocs cKonnexue niwo-
AeA, PaBHO BPEMEHN CYWeCTBOBAHKA CKONNEHKA (. Pacuer-
HO@ BPEMA 9BAKYALMH N0 YUACTKY | AOMYCKASTCA ONPEAeNATL
no chopmyne:

[
1 =V-A+:‘_ (N2.10)
L=
A
r
1
—
3 -
&
e
A
v
By

Puc. 121 CunHMe NIOACKMX NOTOKOB
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MPUMNOXXEHWE Ne 3
K nynkty 10 Merognkn
mogens o
ABMXEHWA NIOAEH W3 INAHHA
PacueTHoe BpemA IBaKyaLMn NIOAESA U3 3AAHWA YCTaHABNK-
BaeTCA MO BPeMeHH BLIXOAA U3 HEro NOCNeAHero Yenoeexa.

Mepea npouecca 3a-
AAETCA CXeMa JBaKyaUWOHHLIX NyTel B anaHu. Bee ssakya-
W noap TCA Ha YaUHOHHBIE Y4aCTKU

MHHW an II.MpMNDH b. ﬂ}l“ﬁﬂ W WHpWHA KaXQoro yyacTka
nyTH LA NPOEKTMPY 3AAHWA Ao
NPOEKTY, a ANA NOCTPOEHHLIX ~ N0 haKTUHECKOMY NONOXEHHIO.
Anuxa nytv no mapuiam p no anvke

Mapuwia. [nuHa NyTH B ABEPHOM NPOEME NPHHUMAETCA PaBHORA
HYMO. DBAKYAUMOHHBIE YHACTKH MOTYT BbITh rOPM3OHTANbHbBIE U
HAKNOHHBIE (NECTHALIA BHU3, NNECTHHLA BBEPX W ﬂaH,Qyt:)

3arabapTel 8 Nnaxe npy pas-
mepamu oceid 0,5 M (WwKpwHa YenoBexa B nnewax) 10,25 M (Ton-
KA ). 3apawTcA Thi KAXA0M0 Yen

X, — PACCTOAHWE OT LEHTPA 3MNMNCA AC KOHLA JBAKYALIMOHHOTO
Y4acTKa, Ha KOTOPOM OH HaxoauTCA (puc. M3.1).

KD(lp}!lMHaYbl Kaxaoro 4enosexka I‘ B HAYanbHbIA MOMEHT
BPEMEHH 33/4ai0TCA B COOTRETCTEMH CO CXEMOW PACCTAHOBKK
nioaei B noMeweHnAX (paboure MecTa, MecTa ANA 3puTened,
cnaneHble MECTa W T. n.). B cny4ae oTCYTCTBHA TAKWX JaHHBIX,
HanpUMep ANA MArasHoB, BLICTABOYHLIX 3AM108 W APYroe, Ao-
NYCKAETCA pasMellaTs NoAeA PABHOMEPHO MO BCed NNowaau
T it € Y4ETOM P 0BKY 0 obopy-
[OBaHHA.

KoopauHaTta Kaxaoro 4enoBeKa 8 MOMEHT BPEMEHH t onpe-
nenAeTCA no thopmyne:

X0 =x(1- A= V(D) Ar,w, (na.1
rae x (¢ — A - i-ro B A MO-
MEHT BpemMeHu, M; ¥({) — CKOpOCTb i-fO YeNnoBeKa B MOMEHT
BPEMEHW {, M/C; Al — NPOMEXYTOK BPEMEHM, C.
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T X £ x x

Puc. N3.1. KOOPAMHATHAR CXEMA PAIMEUIEHHA MIORSA
Ha NYTAX SBaKyaUMK

CkopocTh i-ro Yenoseka V(1) B MOMEHT Bpemeny ( onpene-
nReTCcA no Tabnuue MN2.1 npunoXeHuA 2 1 Tabnuuam N5.7, M5.8
npunoxeHnA Ne 5 k MeToavke B 3aBUCHMOCTH OT NOKaNbHOR
NNOTHOCTH NOTOKA, B KOTOPOM OH ABMxerch, [ (1) u Tuna asa-
KyaUMOHHOrO y4acTka.

TNokansHan NNeTHOCTH .'J‘(n BBIMMCNIRETCA NO rpynne, cocTo-
AWEH W3 1 HenoBek, No hopmyne:

Dy = (n{r) — 1) - /7 (b -Ax), M2, (n3.2)
TAe 1 — KONW4ECTBO MIOAER B TRYNNe, Yenceex; [ — CPeaHRA
NNowans ropusoHTaNLHON NPOBKLMK YenoBexa, M%; b — wupu-
Ha IBAKYALIMOHHOIO YYacTKa, M; AY — PA3HOCTE KOOPAMHAT ro-
CNeAHero U NepBoro YenoBexa B rpynne, M.

Ecnv 8 MOMEHT BpeMeH#  KoOpAuHaTa 4enosexa x (), on-
peaenenHan no copmyne (M3.1), craHeT OTPUUATENLHOW — 3TO
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03HAYAeT, YTO YeNOBeK AOCTMI FPaHHUB! TEKYLIEro IBaKyaLM-
OHHOTO Y4ACTKA M A0MKEH NEPedTH Ha CNeyIowMA JBaKyaLy-
OHHBIH Y4aCTOK.
B 270M cAyae KoOpAWHATA 3TOMO HeN0BEKA HA CNBAYIOUEM
M y4acTKe onp TCA:

(=[x -An-V(n-Ata-1m (N3.3)
rae x(t — Ar) - KOOPAWHATA i-f0 YENOBEKAa B NpeablAyWMA
MOMSHT BpemMeHn Ha (j-1) asakyaumoHHom yuacTke, m; V(1) -
CKOPOCTL (-f0 YenoBexa Ha (j-1)-oM 3BaKyaUMOHHOM yYacTKe
B MOMEHT BPEMEeHH i, M/C; a - [nvHa J-10 3BAKYALMOHHOIO
YHACTKA, M; f - KoopanHaTa mecra CAMAHKA j-ro W (j-1)-ro aea-
KYALMOHHBIX yqar:ncma PACCTORHWE OT HAYana j-ro 3saxkyauw-
OHHOTO Y4ACTKa A0 MECTa CAHAHKA €0 C (j—1)-biM 3BaKyALMOH-
HbIM Y4aCTKOM, M.

Konudectso niofed, Nepexoasiuix ¢ OAHOMO IBAKYaUMOH-
HOMO Y4acTKa Ha APYroi B @AWHMLY BPEMEHW, ONPeaenAeTCA
NPONYCKHOA CNOCOBHOCTLIO BbIXOAA C YMacTka Q(l):

Q‘m =g(n ¢ /(f-60), yen., (N3.4)
roe q({) ~ WHTEHCHMBHOCTL ABMXEHWA Ha BLIXOAE C j-rO IBaKy-
AUMOKHOTO YHACTKA B MOMBHT BPEMEHH 1, WMMH.; ¢, ~ WHpMHa
BLIXOAA C j-TO 3BAKYALMOHHOrO Yy4acTka, M; [ — cpea,HFIF nno-
IWaak rOPU3OHTANLHOR NPOEKLMA HenoBeka, M%.

MHTEHCMBHOCTL ABXEHWA HA BLIXOAE C j-TO 3BAKYALIACH-
HOTO y4aGTKa 4(f) B MOMEHT BPEMEHH { ONpedenAeTcA B 3a-
BMCUMOCTM OT M/IOTHOCTH MIOACKOND NOTOKA HA 3TOM YYacTKe
Dv(n).

TnorHocTs nioackoronoToka Ha, J—omasawaumukmwacme
Dv{r) B MOMEHT B! tonp

m’(:) W0 £) ! (a,- b), Wi, (N3.5)
rae N: (f) —4mcno nloaed Ha j-oM 3BaKyaLUMOHHOM Y4acTKe, Yen.,;
J—CpeaHAR NNoLa/s FOPU3OHTANLHOM NPOEKLIMM YenoBeKa, M%;
a, = ANWHA j-TO IBAKYAUMOHHONO y4acTKa, M; b — wnpnHa j
3BAKYALMOHHOTO YUaCTKa, M.
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B MOMEHT BpPEMEHH [ ONPeENAETCA KONWYECTBO NIDAGA m

€ OTpUALATS Tamu x (1), onp no
copmyne (M3.1). Ecnu 3Havetue m < Q’[l). TO BCE m YeNnoBeK
T Ha i W yHacTOK W WX Ko-

OpPAMHATLI ONPEAENAIOTCA B COOTBETCTEIMM C chopMynoi (M3.3).
Ecnw 3Havenme m > Q‘(l). TO KONMW4ECTBO YENOBEeK, PaBHOE

Q‘(l). [ Ha A 3BAKYALMOHHBIA
Y4acTOK W WX KOOPAWHATHI ONPeenRiOTCA B COOTBETCTBMA
¢ chopmynoi (M13.3), a KONUUECTBO HENOBEK, PABHOE SHAYBHUIO
(m - {_)'(r)). HE NEepEexXoAWT Ha CNeqyiownd 3BAKYaUMOHHLIA
YHACTOK (OCTAIOTCA Ha AGHHOM JBAKYALMOHHOM Y4acTKe) W uX

TaM np

x(=k-0.25+0,25,

rae k - HoMep PAAA, B KOTOPOM GYAYT HAXOANTLCA NIOAM (Mak-
YENOBEK B OAHOM PRAY
C6OKy ApYr OT Apyra ANA KAXACTO IBAKYAUMOHHOID Y4acTka
onpeaenAeTcA nepe Ha4anoMm pacyeTos). TakWw obpa3om,
BO3HAKAET CKOMNeHwe ﬂlﬂﬂﬁﬁ nepej BhIXONOM C 3BAKYALMOH-
HOFO yHacTKa.

Ha puc. 3.2 uzobpakena Gnok-cxema onpeaeneHua pac-
HETHOTO BPEMEHM IBAKYALNA NIOAEH W3 3AHVA.

Ha oct 3afjaHHbixX YCnoeui (i

pAv niofev, napameTpo Y y )
onpes TCA MNOTHOCTH NOTOKOB Ha MYTAX 3BaKY-
AUMK W NPONYCKHBIE CNOCOGHOCTI BLIXOADB C 3BAKYAUMOHHBIX
yqacTkoe. [lanee, B MOMEHT BpemeHw | = ( + Af, onpeaenneTca
Hanuuwe O®N Ha nyTAX Isakyauud. B 3aBUCHMOCTK OT 3Toro
BbibUpaeTcA Har Kaxnoro ']
BLIMMCIAGTCA HOBAA KOOPAMHATA KaxAoro venosexa. Mocne
3TOF0 CHOBA ONPEAENAINTCA MNOTHOCTH MIOACKMX NOTOKOB Ha
NYTAX IBAKYALMM M NPOMNY cr ( 3atem
BHOBb AAETCA NPUPALIEHHE NO BPEMEHH Al v ONpeaensioTcA
HOBLIB KOOPAMHATHI MNIOAEN C Y4eTOM HanuuuA ODN Ha nyTAx
IBAKYALWK B 3TOT MOMEHT Bpemenn. Mocne 3T0ro NPoLEece nos-
TOpReTCA. PacyeTsl NPOBOAATCA A0 TéX NOP, NOKA BCE NIOAM
He GyayT 3BAKYMPOBAHBI U3 3[aHUA,
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NPUNOXEHWE Ne 4
K ayHKTy 10 Merogunn

monens
NIOACKKX NOTOKCB
! noaen, oar ) MAYWHX B OOHOM Ha-

npaeneHid no obuwMm yqacTkam nyTH, oGpasyioT NIACKoR
MOTOK. Y4acTkamu (hOpMUPOBAHWA NIOACKMX NOTOKOB B NoMe-

WeHWAX Cnegyer npu T Mexay
em. [NA Nocneayiowmx yHacTKoB 3BaKyaUMOHHBIX NyTed OHK
np T cobol nepi WCTOMHUKMK noTo-

KoB. Pacnpepenenue N, 4encBek Ha y4acTkax (popMUpOBaHMA,
MMEIOWNX WHPHHY b 1 n,rwmy 1, NPAHUMAGTCA PABHOMEPHBLIM.
Moaromy 8 Ha-lanbnbu‘k MUMWT 1, HA KaXAOM 3NeMeHTapHOM
yqacTke A".‘ 3aHUMEEMOM NOTOKOM, NNOTHOCTL NOTOKA D."’ on-
peaenAeTcA no (opmyne:

Djo= N% /b« Al ven.iw. (M4.1)

Mpy nanbHeAWEeM QBHKEHHIA NIOACKIAX NOTOKOB M3 NEPBIAY-
HBIX MCTOMHUKOB M0 OBLMM YHECTKaM NYTH NPOUCXOAMT WX CliH-
AHKe. OBpasyeTca obWMA NOTOK, HACTH KOTOPOTO MMEIT pas-
TM4HYIO NNOTHOCTb. MPOMCXOAUT BbIPABHMBAHWE NNOTHOCTER
PasnANHbIX HACTER NIOACKOND MOTOKA — ero nepecdopMuposa-
Hue. CneayeT y4MThiBaTh, YTO €0 rofI0BHAA HACTb, MEBIOWAER
nepep, coboi cBOBOAHBLIA NYThb, PACTEKAETCA — NIOAH CTPEMAT-
CA WATY CBOBOAHO NPU NNOTHOCTH D). 3a wHTepsan spemenn At
YacTb NOAeH NepexoauT ¢ 3T QHGMEHTEDHRX YHACTKOB Ha

noc W ng COCTORHMA NIOACKOrD
NOTOKA, 8ro ABMXEHHE.

CKopoCTh noToKa npu nD
Ha -OM OTPe3Ke yuacTka NyTW 4-ro BMAa crneayet cuuTate

yaitHo T i xapaTepu-
CTHKM:

MaT (cpeanee )

V=V —a, - D/D ) -m npa D, > D-u

s = Vo nenD =D, (N4.2)
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CPQD,HBB KBagpaTuyHOe OTKNOHEHWE

a(¥,) =at¥,) (1 -a,-InD,/D,). n4.3)
rae V“ ] :r(V“) — MaTeMaTU4ECKOe OXUAAHHE CKOPOCTH CBO-
GoAHOro ABIKERKA Nioaeit B noToke (npu D, <1, ) v ee cpea-
HEe KBaApaTWYHOE OTKNOHEHHE, M/MWH; Du — npefensHoe

NNOTHOCTH noToka, Ao Ko-

TOPOrO BO3MOXHO CBOBOAHOE ABMXEHWE MIOASNH No k-My BUAY
MYTH (NNOTHOCT He BNMAET HA CKOPOCTb ABWKEHWA MOAER);
a, — KOIDUUNEHT afanTaumy NIoAeA K MIMEHEHMAM NNOTHO-
CTH MOTOKA NPH ABWKEHMN 1O k-My BUAY NyTv; D, - 3HaueHune
NNOTHOCTH MIDACKOFO NMOTOKA Ha i-oM oTpeake (Al) yuacTka nyTu
WHPHHOA h‘. yen./m; m - KoahHUMEHT BNWAHMA NPOEMA.

3 cnenyet

el
no Tabnuue N4.1.
TaGnua [14.1

Vy | sth) | D,
whaisn | aelwiiv | wenhw | % "
0o [ 5 | 051 | 0285 1

100 5 070 | 0407 1

100 5 065 | 0,295 | 1,.25-0,05D,
npu D =5

NecTHuua BHu3 80 5 089 | 0400 1
Necthmua seepx | 50 5 067 | 0305 1

T D) = 9 9en.iw’ anaueHkn q - ¥, D, ONPBAGIMOTCA N (opuyne
4,7 10 (2,5 + 375 - b), whawn,
Mpy noGOM BOSMOXHOM 3HaueHWM P IOAWM B KOMWYe-
N5, HAXONAWMECA B MOMEHT [, HA i-OM JNEMEHTapHOM
YHacTKe, ABMTalOTCA MO HEMY M HANMHAIOT NEPEXOAVTL HA No-
Cneayowni yacTok (i+1) (puc. M4.1). Ha ysactok i 8 ceow
ovepeAb NEpexoauT 4acTb nioged ¢ npeabigywero (i-1)
INEMEHTAPHOTO YHACTKA M M3 MCTOMHUKA j.
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MOMEHT BPEMEHH fy = [y + AT
D= (N NN N[ BAL = o)

V', ecn D<),
qﬂ:{vﬁ.m n*,:.>n._

_ fvi.eom D <D, _
W ecn B >0,

AonR y§aCTHA NP 06GPA3DBAHMM CKONNBHMA HA YMACTKA |
ANY AN =P B = DRy DRI,

Puc. M14.1. HaweHEHWRA COCTOANWA NOTOKA
# NOCNEADBATENLHEIE MOMBHTLI BREMEHM

az



Mo NPOWeCTBUM BPEMEHN Af K MOMEHTY /, = [, + Al TONbKO
uacTe nogei N ¢ yuacTka i ycneeT nepedTH Ha yHactok
(i+1). K aTomy MOMeHTY Bpemenu M3 N nioaed, Guiewnx Ha
Y4ACTKE | B MOMEHT £, 0cTaHeTCA (V) N“ﬂ o) noned. Wx ymc-
110 NONONHAGTCA 38 CUeT NIoaER, yCNeBIWWX 3a TOT MHTepBan
BpeMeHy NepeiTyh Ha Hero ¢ Npeaplaywero y4actka — N'o | 1
3 ueTouHMKka N', | Toraa nnoTHOGT, NOTOKA Ha yyacTke i 8 Mo-
MeHT £, Byper paaua

Div=(No—No, +No  +No)/b Al (N4.4)

CKOpOCTE [BHXEHWA MIO/IeR, OKAJABLWWXCA HA Y4YacTke |
B MOMEHT 1, ONpeaenAeTCA No thopuyne:

Vi= ¥, (I-a,- D/ D,). (N4.5)

CreayeT y4UTLIBATb, HTO MIMEHEHWE NNIOTHOCTH NOTOKA Ha
KAX/0M Y4acTKe B PasniyHble MOMEHTH BDEMEHM OTpaxaeT
npouecc nepepOpMUPOBAHMA PAa3NUYHBIX YacTen NoToKa, W
KaK 4acTHLIA Cny4Yai, NpoLect pacTekaHWA NoToKa.

MameHeHne NNOTHOCTH NOTOKA Ha Ka oM W3 aneMeHTap-
HBIX YYACTKOB B NOCNeA0BaTeNbHLIE MOMEHTHI BpEMEHW 3a-
BHCHT OT KONMYECTBa NIOAENH, NEPeXOARLIMX YEepes rpaHuLibl
y4acTkoe. B obliem cnyyae nioaen, nep
38 MHTepBaN BPEMEHU Af C y4acTKa i Ha NOCNeAYIOWMA yuac-
TOK i+1, cocTanAeT:

L =Dh-b ¥, AL {n4.6)

wp

CKopocTs nepexoaa Vm HEPE3 FPAHNLLI CMEXHBIX NBMEH-
TapHLIX Y4aCcTKOB CNEAYET NPUHUMATL, PYKOBOACTBYACH Cne-
AyrowmmiA hopmynamm:

V", ecim D), < D npu max ¥y, -D=gq,
b= it D = a7
V4, ecnn DJty > D npn max VD= gy

Cneayer yuuTbIBaTh, YTO B TOT MOMEHT BPEMEHM [, KOrAa
MAOTHOCTE NOTOKA HAa YYACTKE i AOCTMINA MAKCUMANbHOW Be-
NAYHHDI, HA 3TOT YYACTOK HE MOXET NPUATH HH OAMH YenoBex,
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HU CNPeAWIECTBYIOWEro Y4aCTKa, HH 3 MCTOMHUKA, B peaynbra-
Te Neped Y4acTKOM i 3aAePXXHBAETCA COOTBETCTBEHHO AN™ | 1
AN“- , Mofed. B cneayiowmin MOMEHT BREMEHW { | YaCcTb NI0ASH
© yMACTKa | NEPEXOANT HA YHACTOK i+1, NNOTHACTH NIOACKTD
nOTOKa Ha HeM A U 4acTb A nepea ero
FPaHALIER NIDAEH CMOKET NepenTH Ha Hero. [JonA ux yyacTuA
8 NONCNHEHMA NIOALMK YHACTKA | B MOMEHT | OnpeaenseTcA
hopMynoi:

AN, st ANt =D, fuhwi -V, (elro1 b, [Dfstari-Flwwii b, ([14.8)

i1
Dopmynel (M4.4)-(4.8) NONHOCTLIO ONMCLIBAIOT COCTOAHWE
JIOAICKOIO NOTOKA HA ANEMEHTAPHBIX YYACTKAX M MX Nepexo/bl
B NOCNEA0BATENLHBIE MOMEHTbI BpeMeHn. COBOKYNHOCTL 3Ha-
YEHUA PACYeTHOrO BPEVEHH IBAKYALNN, NIONYEHHBIX NPH Pas-
JIMHHBIX VD IMNUPI G
NeHve BEPOATHOCTE aHaueHwi X1 . Mo aTomy pacnpeaenesmio
cneayeT paccydTbiBaTh anauenwa BPEMEHV 3aBEepLeHVA 3Ba-
Kyauum, COOTBETCTBYIOWEE BEPOATHOCTIA P(.'n __) =10,999.
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NPUNOXEHUE Ne 5
K myvkTam 10, 11 Meroguki

1. NanHbie ANA onpeneneHA PacHeTHOTO BPEMEHH

IBaKyaumuw
10 Havana y , () AnA nome-
WeHnA ovara noxapa cnenyar unpenﬂnmh nﬂ WMW’IB
=5+0,01-

rae I - nnowaab NoMelLeHun, W',

B chy4ae ecnu BpeMA Havana 3BaKyauun, paccyuTaHHoe no
YKa3aHHOR hopMyne, NpesbilaeT BPEMA Hadana asakyauuu,
OfpeAeNEeHHoe B COOTBETCTBIM ¢ Tabnuued N5.1, BpeMA Hava-
Na 3BaKyaUMM M3 NOMELLeHUA oYara noxapa cneayer NpUHK-
mars no Tabnuue M5.1.

JINA OCTanbHbLIX NOMELLEHWIA 3HAYEHWE BPEMEHH HAYANA 38a-
Kyauwi /  cneayet onpeaennTe no Tabnuue Ms.1.

Tabnmua 115.1

[3uauenme Bpemenn navanal
SBAKYALMM NIO/IGH 1, , MU

3panmn, 3nanmn,
ofopypo- | we -
Knace dymumonanHoi Banhbio | fooatHbie

3%

NOXAPHOR ONACHOCTH 3 NANKA CHCTEMON |  CHCTeMONH
mopen

W ynpapne- | wynpasne-
Hih JmaKya- | HuA JBaKya-
pei NIDAEN | UMeR Nioaed |

1 |3paHuA powkonbHbX 06pAICBATENt-

HbiX OPIAHWAIALWA, CNBUMANH3HPOBaH-

HbIX IOMOB NPECTAPENbIX W WHBANKAOR
3

Kopnyca oGpaaoaamnwux' opraxuaa-
LBA C HANMHMEM MHTEPHATA W ABTCKUX
OPFaHW3ALMA;, MHOTOKBapTHPHLIE Xu-| 6,0 | 4,0 2,0

, B T

{mH @1.3, ©1.4) Thomm MOTYT Haxo-
[AMTBCA B COCTORKAA CHa, HO 3HAKOMbI
€O CTRYKTYPOR 3BAKYALMOHHBIX MYTER
W BbIXO/108.




Owonvanve rabn. 5.1

asaryaum

{Inauerme Bpewsn Havana
HOAeH 1, Mk

i Knaoe chywKuponansHoi

3nanmA,

80+
BANHbIE.
CHCTEMOR

3nakmn,
He 0bopy-

AcsaAHHbe
CUCTBMOH

i
e NOMAPHON ONACHOCTH IAAHMA
" nioge

W ynpagne-
HHA 3BAKYA-
LMew

W ynpaene-
YR 3BaAKYa-
£ L

i -
Tuna | Tuna

2 |FocTvHAUE!, OBWEXMTMA, ChanbHbie
KOPIyCa CAHATOPHER M AOMOB OTABIXA
06Wero TMNa, KEMINAHIOB, MOTENER
nancnonaTos. (91.2) XKunsyel MoryT
HAXOAWMTLCA B COCTORHMM CHA W KE
AOCTATO4HO 3HAKOMbI CO CTPYKTYROR

IBAKYALMOHHBIX NYTEA W BLIXOA0B.

60

@

30aHHA  3PENULIHBIX M KYNLTYPHO-
NPOCBBTUTENbHbIX YUPEXABHWA, 30a-
HUA OPraHU3aUMi No OBCAYKUBAHWID
HacenewuA (D2, ©3), Mocetutenw
HaxofATcA B BoApCTBYIOUBM COCTO-
AHMA, HO MOTYT ObITh HE 3HAKOMBI CO
CTPYKTYPROW 98aKYALMCHHBIX NYTeR 1
BbIXCA0B.

6.0

e

3RaHUAR HaYYHBIX M 00PAI0BATENBHBIX
YUPEXACHAA, HAYHHBIX M NPOEKTHBIX
OPraHH3ALMA, OPraHoB YNpaBneHwA
yupexaenui (04). MoceTureny Haxo-
NATCA B GOAPCTBYIOUEM COCTORHMA W

KOMBI CO m'nymypnw aBa-

XOPOWO 3HA)
_w
MoxapHsie OTCEKW NPOM3BOACTBEH-
HOMO WA CKANBACKOID HAIHEYEHWR C
KQTErOpHEn NOMEWISHHMA N0 B3PBLIBO-
NOKAPHOW ¥ NOXAPHOR ONACHOCTY
B1-B4, T, [1, BxoAAume b cocTan 34a-
HWA C PYHKUMOHANLHOW MOXapHOR
onachocTeio @1, @2, ©3, d4, B TOM
uucne ®5.2 — CTOAHKK ANA aBTOMO-
Buneii 683 TEXHUNBCKOro 0BCNYXWBA-

HA ¥ PEMOHTA.
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2. TpUHUMNL! COCTABNEHWA PACYETHON CXEMbl IBAKYaLIHM.

PacuetHan cxema Jpakyaumu npeactasnmAet cobod otae-
NbHO BHINONHEHHYIO, HNW BOIMOXHO HAHECEHHYIO Ha NNaH 3a-
HUA CXEMY, HA KOTOPOW OTPaeHb!:

KOMAYECTBO NIOAGA HA - HET
(npoxoab! Mexay pabouMMKA MEcTamK, Dﬁownosanneu prRaa-
MU Kpecen u T. n.);

HaNPaeneHMe Ux ABMXEHHA (MapWpyTsl);

FeOMETPHYECKKE NAPaMETPbI Y4ACTKOB NyTv (ANKHHA, WHPH-
Ha) ¥ BU/Ibl YHACTKOB MYTH.

PaceTHas cxema 3BaKyaLmy 0MKHA YHUTHIBATE CHTYALMIO,
NIpM KOTOPOA XOTA Gbl OAWMH YENOBEK HAXOAMTCA B Hanbonee
YAANEHHOW OT BBIXOAA U3 3/1aHHWA, COOPYKEHWA MNK CTPORHUA
TOUKE.

MyTi ABKXEHUA NIOAEA M BLIXOALI BLICOTON MeHee 1,9 M 1
WHpKHOR MeHee 0,7 M NPH COCTABNEHUM PACYETHON CXeMbl 3Ba-
Kyauuin He YUHTLIBAIOTCA, 38 CKNIOHEHHEM CYYaes, YCTaHoR-
NEHHbIX B HODMATUBHBIX [ADKYMEHTaX No noXapHon Gesonac-
HOCTW.

PaccmoTpes KONWYECTBO NIOAEN HA HAYANLHBIX YYACTKAX
nyTH, cneayer onp Har MK Yera-
BbIGOPA NIOALMA
HanpaeneHuA (MapwpyTa) ABMKEHUA NPY IBAKYALIAN:

a) ABMXEHWE MO TOMY NYTH, KOTOPLIM NIOAM NoNank B 3ga-
HHe;

6) MCKMIOUEHUE NYTE ABIKEHNA, NPOXOARLIMX PAIOM C 30-
HOM rOPEHMA, XOTA NIOAH MOTYT 3BAKYHPOBATLCA YEpPes 3aabiM-
NEHHBLIE KOPUAOPSI;

8) P . B 3N1aHWAX, KAK Npa-
BWNO, NOCETMTEN! NPK NOXAape CNEAYIOT YKa3aHAM NepcoHa-
na, paxe BCNA 3TH YKA3aHWA HE COOTBETCTEYIOT ONTHMAank-
HbIM;

F) NPy 3BAKYaLMK C NEPBOTO 3TaXA — ABMKEHNE K OTKPbLITO-
MY BbIXOAY HADYXY U3 30aHUA;

A) cnoxHan 0CTh,

BbIGOP BbIXOAA C ATAXA 3PUTENLHOMO 3ana (puc. MN5.5);
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€) NpK NPOYWX PABHBLIX Y - A K
My BbiXOgy.

Kpome TOro, WMEIOWMecA AaHHbie NoKaabiBaioT, YTo thak-
TOpoM Bbi6Opa HanNPasneHuA MOXEeT GbiTh MECTO NapKoBKWM
nu4HOro HBTUHWHR, MECTO BCTDEYM HNEHOB CeMbi W T. M.
Onpepeneqie WUPHHE! NYTH BLILIBAET 3ATPYAHEHWE TONLKO
NpH BbIXOAE NIOASHA Ha YYACTOK «HEOTPaHMYEHHOA» WAPHHDI,
Hanpumep B BecTUGONL, B Takom cnyyae wwpuHa notoka (b)
3ABUCHT OT KONMYECTBa Noaei (V) n Anukel (/) yuactka: b=4 m
npu N < 100 4en. u ! < 6 M; b = 6 M - B OCTANbHBIX CNY4aRX.

CornacHo AaHHbIM HATYPHBIX HAONIOAEHWA YCTAHOBNEHD,
HTO NOBOPOTBI NYTH HE BMAIOT HA NAPaMeTPbl ABHKEHIAR NIOA-
CKOFO MOTOKA,

Onpepenexvie AnKHe! (BAONL OCH NYTH) CTNUHEETCA ANA ro-
PH3OHTANBHLIX M HAKNOHHBIX NYTed. K HAKNOHHBIM NYTAM OTHO-
CATCA NECTHULS M NaHaycel. CeoboaHan WwHpHHa b HAKNOHHOTO
nyTw, Hanpumep, NECTHWYHOIO Mapia, NpUHUMAaeTCA B CBeTy:
OT Nepun A0 CTeHbl. [nMHa HaknowHoro nyth L (puc. M5.1)
NPYHAMABTCA NO UCTUHHOMY Ero 3HAYEHWI0. DTAXKHBIE 0 MEX-
AY3TAXKHBIE NNOWAAKM B UENAX YNPOWEHWA W OBNeryeHuA
BbIMHCNEHHA, YNHTLIBAA MX HeGONbluWe paauepu W MeHbLWYIO
CNOXHOCTH no HUM B
MapWamMK, JONYCKABTCA OTHECTM K HAKNOHHLIM MyTAM. Torga
CPeaHAR ANWHA HaKMOHHOrO NYTH B Npeaenax OAHOTO aTaxa,
© Y4ETOM [BWXEHNA N0 NNOWAAKAM, COCTABNT:

ANA ABYXMAapLIEBbIX NecTHUL L

cosa
rae L' — ropusoHTaNBHAR NPOEKUMA ANKHBI HAKNOHHOO MyTH, M;
O~ YION HAKNOHA K FOPH30HTY;

HE [LOMYCKaA CBPbe3HON NOrPEWHOCTY, ANMHY NYTW N0 ABYX-
Mapluesoin nec'rn-«uue Mnmm NPMHYMATE PABHOW B0 YTPOBHHON
BbicoTe H, T.e. L =

2L

JANA TPeXMapUeBbiX NecTHU L= +4:b.
cosa




Puc. M15.1. PacuetHan Anwna nyT no nectimue:

necTh
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MaHaycel, @CNM WX HAKNOH He3HAuMTEneH (MeHswe 1:8),
MOXHO OTHOCHTb K FOPM3OHTamNsHLIM NYTAM, Npu Gonee 3Ha-
YMTENBHBIX HAKNOHAX — K NECTHULAM. [INMHA HAKNIOHHOrO NyTH
TaKXEe ONPeAENABTCA NO 8ro OCH.

MyTk ABWKEHWA B Npefenax 3AaHuA obIMHO NepecexanT-
cA nOPTanamu, UMeloT
CYXEHMA 33 CHET PASNAMHBIX APXMTEKTYPHBIX MNK TEXHONO-
FHYECKIAX 3NEMEHTOB, BBICTYNAIOWWX M3 NNOCKOCTH orpaxae-
HWiA. Takue MECTHbIE CYXEHWA He3aBUCMMO OT WX xapakTepa
B AanbHeh KOTCA 1) puHon b, [nuHa
NyTW L B NpOEME MOXET He yYMTbIBATLCA, CNH OHa He npe-
BolwaeT 0,7 M, T. €. ANMHbI OAHOTO WAra, B NPOTUBHOM Chy4as
ABWXEHUE B NPOEME CMBAYET PACCMATPUBATE, KAK ABMXEHHE
Ha CaMOCTOATENHOM PacYeTHOM YHACTKE rOPU3OHTANLHOTO
nyT,

TeCTHWHHBIE KNETKK ABNAIOTCA L@HTPaMK TATOTEHWA NIoA-
CKMX NOTOKOB (ANA NEPBOTD 3Taxa — BbIXOALI HApyxy), Ha
BXOM8, B KOTOPHIE 3aKAHYWBABTCA BTOPOA 3Tan 3BaKyauun
Moatomy pac4eTHsie cxemb LenecoobpasHo COCTaBNATL ANA
Kaxk[oW 4acTi 3Taxa, NO KOTOPOA NIOAN IBaKYMPYIOTCA Yepes
NPeayCMOTPEHHYIO ANA HUAX NBCTHUYHYIO KNeTKY (BbIX0A Hapy-
xy). Ha puc. M5.2 npuseeH NpuMep COCTABNEHHA PACHETH!
CXeMbl 3BaKyaL1 NIOASH N0 YacTK ITaXa A0 BXOAA B NECTHHY-
HYIO KNETKY.

B apuTensHbix 3anax ¢ NOCTORHHLIMA MECTAMM ANA Noce-
THTened pacnpeaeneHue NioAed No HaNPaBNEHHAM JBIKEHNA
K 3BAKYALMOHHEIM BBIXOAAM NOKa3aHo Ha puc. M5.3 n N5.4.

Ecnu 8 gansHenwem moam BeiXogaT 8 dhone nnn sectubions,

T. €.Mepear He OrpaHH! DILME, KK KOPMAOP, WH-
PYHBI MIIO/ICKOrO NOTOKA, TO PACPEASNEHNS NIOAICKUX MOTOKOB
Mexay KOrAA OHM

He GNOKMpOBaHbI, npuwcxo,nwr COrNacHo 3aKOHOMEPHOCTAM,
npuseaeHHLIM Ha puc. 155, a, 6.
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N=20uen, ! =10M,

Yuacrox 1 : but2m by=09u
i=1zmb=2m it
]t Hetowme 2
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. N=20uen./=10m
PAN1 “ b=15M by=08M
i
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I=1Bub=2u

Yaacrokd W=12m

I=15mb=12u

Yosmorox 7

Havanskisa ]

P=10m, b=12u, b =09M

Puc. N5.2. Npumep [ H CXeMbl niogen
O 4ACTH ITAMA A0 BXOAR B NEGTHAMHYIO KNETKY:

N - KONM4ECTBO MORE; b - WHpHKa; | - Anuna; b, ~ umpana npooma
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Cuena

TITIIIIITLIT,

3

T Te
TR

Puc. N5.3.

|2 i

bomed

Puc. 15,4, Mapwpy THaUMA ABWKEHMA MIGACKUX NOTOKOB
" u3 3anoa ¢ nonepe:

np

42



n
o acratim)
@

61 02 03 04 05 06 07 08 69 18 1

Puc. N15.5, a. Yucno Gop nput
8 aBe nuBo
WK B AB3 BbIXOAA M3 JAAHWA:
N - 06UICE KONMYECTBO IBAKYWBYIOUIMACH;
N~ NMENO IBAKYMPYIOWMNCH 48P BNUMHHA BuIXon;
~ MMCTIO SBAKYMPYIOUBAXCR 4EPE3 AANIbHHA BLKOA;
1, ~ AnWHB YTW 0 BIMKHOTO BLIXOAS; [, ~ ATMIA NYTH A0 AANLHEFD BLXORS

o TN T
gk i
% ] Bucacrwa G cas
= —ipt FOEES
Ny
i ] !
» 4 (N
K
R,

6102 03 04 05 08 070808 10 411

Puc. M15.5, 6. YMcno 3puTeneit IBaKyMpyIOUMXCA
110 OTKPLITOR NecTHAHUE:
N - 011188 KONHHOCTEO JBAKYMYIOUMKCH
N, - MCRO J0aKyWBYIOLHICN 10 GTKPBITOR NECTHALE;
IO OTKPEITOR NOCTHMIRLE
(e A 1T A0 BRI/ HB HCTHHSHYI0 KISTRY

3. Mp1 0AHOPOAHOM COCTABE MIKACKOND NOTOKA PYNn Mo-
BrneHOCT M2, M3 1 M4 aHaueHuA senuumd D, I M ¢ cneayet
NPAHUMATL B COOTBETCTBMYN C AaHHbIMK Tabnuue M5.2.
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4. Mnowa b ropuacHTANLHOH NPOEKUMY YeNoBeKa f, m’/uen.
NPUHUMAETCA B 3aBHCMMOCTH OT COCTaBa NIDAER B NOTOKE B CO-
OTBETCTBHM C NPUBEASHHBIMA HHKE AaHHbIMA.

a 6

Puc. N15.6. Nnowans ropr3oHTansHoN NPOSKUKK YeNosexa;
- PacHETHAR; 6 - ACHCTDMTENLHAR

Pasmepbl NIOAEH HIMEHAIOTCA B 3ABACUMOCTI OT thranye-
CKMX AaHHbIX, BO3pacTa u opexaw. B tabnuuax M5.3, M5.4,
M5.5 1 Ha pucyhke M5.7 NPUBOAATCA YCPEAHEHHBIE Pa3Mepbl
noaei PaIHOTo BO3PACTA, B PA3NMUHON OAEXAE W C Panuy-
HbIM TDY30M. npu 3TOM NPUBE/AEHLI 3HAYEHUA NNOWAAW ropu-
30HTNLHON NPOEKLMKM MHBANMAOB C HAPYWEHHEM ONOPHO-ABH-
raTenbHoro annapara.

TaGnuya 115.3
owaz i noaen
Wwpana | Tonumsa | MINCWARS FOpHISOHTANLHOR
Tun opexas [N (©).m NpoSKUMM, M/den.
Netvaa 0,46 0,28 0,100
Becenne-ocerkan| 048 0.30 0,113
SumnAR 0,50 0,32 0125
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Tabmmua 15.4

Mnowaan erei n
B Py
Tun opewas Mnagwan | Cpeaws: Crapwan
A0 9net_| 10-13 net | 14-16 net
[Homawnar ofexaa 0,04 0,06 0,08
[loMawnAR OAeXAA CO WKoNbHOA | 0,07 0,10 0,14
CyMKOR
YuuHan onexaa 0,09 0,13 0.16
> > |7 T T
g | @ it
Jp=0.29 | £5=0,26 | £o=0,18 | £o=024 | £=036

g

B =3
45
=y

g8
iy
o
2
-El;"
o
8
o
i
£
8

oo
—
B2

.

i

:

=

@) R Q?]J'
f=0.29 | fp=020 | =032 @zer k=018 |

Puc. M15.7. MNoAAL FOPUICHTANLHOR NPOEKLMM NIOAEH
© PadAMINBIM FRY3OM
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2. PacyeTHbie

Knacca

onacHocTH ®1.1.

5. 3Ha4eHWA BENUYUH a, D ] V NpY UCNONL30BAHWK MMH-
'IBJ.IHOHHO—C"OXICTHHSCKOM MU.QE“W npeacrasnedsl B YaﬁJ'iH-

uens.se.
Tabnuua 11 5.6
Bae |- o Pe o e T
et AOWKONBHOro BO3pacTa
(30a1#1A AETCKKX AOWKONbHBIX 0GPA30BATENEHBIX YMPENAEHHH
lopusonTanbuii | 0,275 0,78 60
Mpoem 0,350 1.20 60 10
NecTHuua BHM3 0,190 0.64 47
JlecThuua seepx 0.275 0,76 47
JleTh C OTPaHHHEHHBIMIA BOSMOXHOCTAMM
[CNBUManU3UpOBAHHLIE MHBANWA08)|

TOpU3OHTANbHBIR 0,29 0,60 51 20
Npoem 0,30 0,67 47 26
NecTHuua sHua 0,21 0,63 23 12
NecThiua ssepx 0,30 0,69 20 8

TR HOMQ B " ax GONbHAL

(CTAUAOHEDHI BONBHMLY)
I a| 0414 077 44 10
|Npoem 0,345 0,57 38
Necrhuua BHu3 0422 0,96 24 7
Necrhuua esepx 0313 0,74 14 5
Mpecrapensie nioan
(CneLmaniamupoBareie AOMa NPECTapensix)

FopusonTansHei | 0,428 0,96 25
Npoem 0,456 1,02 20
JlecTHuUA BHUS 0,505 1,26 20 s
TecTHuua Beepx 0,338 0,56 20
Manayc BHu3 0,353 0,58 25
MNauayc ssepx 0,368 0,72 15

49



Oxanvanne 1a6n. N15.6

D,, Ve V),
oo | o | e | i | e
CRensie v CRaBOBMARLIME NOAH
CTIEUMANMINPOBAHHEIE 10Ma MHBANMACE
Topu3oHTanbHLIA 0,37 0,73 26 rd
Mpoew 0,271 0,77 17 6
Nectmua srms 0519 0,97 21 6
Nectinua spepx 0,387 082 18 6
Tnyxue w cnabocnoiwaume noan
(CPeUMANMIMPOBAHHLIE [IOMA MHBANMAOR
TOpU3oHTANbHLIR 0,301 0,58 82 15
Mpoem 0,328 0.73 82 15
NecTHuua 8BHU3 0,380 0,91 82 15
TNectHuua BBEpX 0,344 0,72 54 15

6. 3HaYEHWA NAPaMETPOR ABMXEHUA NIOACKUX NOTOKOB ANA
pacueTa nyTe# y no yi i aHanw 7
W UHINB) NbHO-NOTOHOH B Tabnuue
ns.7-ns.9.

Mpu onpepeneHnt NNOTHOCTL MIOACKOrD NoToka D, yepes
nNowaak ropuaoHTANBHONR NPOBKUMK YenoBeKa f Myen., aHa-
YeHue f. mluen. NPUHUMABTCA B COOTBETCTBUK C NPUBE/IEHHbI-
MH HIKE AaHHBIMIA

0,03 w?/4en - AnA feTeid AOWKONLHOTO BO3PAcTa;

0,15 M?/en — ANA ABTeR C OTPAHUHEHHEIMW BO3MOXKHOCTAMM;

0,2 m?/uen - anA NIoAeR TPYAOCNOCOBHOTO Bo3pacTa B cTa-
uMoHapax GonbHWLL

0,1 M2/4en — ANA cnenbix u cNaboBMARLMX NIOABHA;

0,1 M?/4en - ARA yXUX 1 CNaGOCHLILIAWMX NOARIA;

0,2 M?/4en - ANA npecTapentix NIOAeH;

0,13 M¥/4en — AnA GEPEMEHHbIX KEHIMH,
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Tabnwya 115.8

P. InaveHHA no
noged B Aomax
Manaye sHus Nanayc ssepx
i ¥, i . whani ¥, i g, winn
0,01 25,00 0.25 15,00 0,15
0,06 25,00 125 15,00 075
0.1 2500 2,50 15,00 1.50
02 20,19 4,04 13,18 264
03 1661 4,98 1085 3.28
04 14,08 563 9,36 374
05 1211 605 8.13 4.06
06 10,50 630 7.2 427
07 9,14 640 627 439
08 7.96 837 553 4.43
(Y] 6.92 623 4,88 440
Tabmua 15.9
P wexay
noToa, monen,
Ha Kp
MnoTHOCTE floToxa, D, Wi | HTGHCHBHOCTE ABWKEHA, g, Wi
0 0.0
01 152
0.2 227
03 242
0.4 215
0.5 18,4
06 16,1
0.7 13.9
08 124
049 11,0
0,96 9.7
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Mnowage ropuacHTansHOA NPOSKLMA BepeMeHHBIX KEHILWH
cneayeT NPUHAMATL NO AaHHbIM puc. MN5.8 v Tabn. M 5.10.



Puc. M15.8. MNOLWAAL FOPUICHTANLHOM NPOEKLMM
Gepemennod menuwms f = 0,13 wiven

Tatmua 15,10
3nauenn a, b, ¢, d ANA PACYETA NNOWAAK FOPHIONTANBHON NPOCKUMH
BEPOMENHON HOHUMHHbI

Obosnadenme
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7. AnA nioaei pasnWYHOro BO3pacTa, He cnocobHbIX K Camo-
CTOATENLHOM 3BAKYaUMM (Aanee — HeMoBUNbLHbIe Moaw), Heob-
XOOMMO ONPE/IBNATE PACHETHOE BPEMA CNAceHHA M3 neuebHo-
NPOGMNAKTUHECKMX M COLMANBHBIX YYPEXOEHWA NP NOMOLM
HOCHNOK.

Mpu pacuere 3sakyaunk HeoGXOAUMO YHMTLIBATL TPaHCNop-
THPOBKY HEMOGHMEHBIX NIOAEH U3 NeYeGHO-NPOUNAKTUHECKUX
W coum yup A cunamn MpA NOMOLM
HOCHNOK.

Pac4eTHoe BpeMA TPAHCNOPTUPOBKM HEMOGUNBHLIX NIASH
C ONPeeNeHHOro 3TaXa 3/1aHUA ONPEeNAETCA NO thopmyne:

[,, ”#5*5*5*5}#’;—:,[5&} s

WERR LG

rae {, - BPEMA YKNANbIBAHWA YENOBEKA HA HOCMIKM, MUH;
f, - BPEMA NEpeKNafbIBaHMA YenoBeKa C HOCNOK Ha Noaro-
TOBNEHHYIO NOBEPXHOCTb, MWH; N, — KOMWYECTBO HEMoGUNL-
HbiX NIOAEA; f\'m — KONW4eCTBO NepcoHana; .'“ = AnAHa NyTH
CMAceHuA Mo ropu3oHTank, M; L, — ANMHA NYTW CNAceHWA no
necTHuue, M; V', — CKOPOCTb NepeaBUXEeHHA MeANepeoHana no
FOPUIOHTANK C HOCUNKAMK 683 cNacaeMoro 4enoBseKa, M/MuH;
V,* - cKOPOCTH NEPEABIKEHVA MEANEPCOHaNa Mo ropHaoHTa-
1K CO CNAcaemMbiM HENOBEKOM, NEXALAM HA HOCUNKAX, M/MAH;
V' - CKOPOCTb MEpeABWXEHWA MEeAnepcoHana no NecTHW-

ue BBepx ¢ 6es 0 i MIMUH;
V% —cKopocT nepensmceuwn MeAnepcoHana o NIECTHULIE BHUI
€O Cnacaembim Ha MIMMH,

Mpw oTcyTCTaMH usoﬁm.q,mumx MCXOAHBIX AaHHBIX ANA Of-
PeneneHiiR CKOPOCTH NEPeHOCKN nepcuﬂanou HOCHNOK C Ye-
cneayer p
B Tabnuue M5.11.
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Tatmuya 015.71

op npi
6 MinnH
Bua nytu C yenoeexom Be3 venosexa
I A NyTe 70 100
NecTruua BHAS 30 80
NecTHAua BREpX 20 60

MpH  OCYWECTBNEHH NEPEHOCKM HEMOGWNBHBIX NioAeR
M0 NECTHULE C Pasni4HbiX 3TAKEH 3AAHWA, KONHHECTBO pef-
col OCYWEeCTBAREMbIX ‘onHoM “Hpﬂﬁ HENoBEK U3 YMCna nepco-

Hana, cneayeT onpegenaTe no Tabnuye M5.12.

Tabonua 115,

.12

KOnmH4ecTEO PeACOB 110 NOPEHOCKS HEMOBHITHBIX MOEH Ha HOCHAKAX
© Pa3NMINbIX ITaXEH IAAHAR, OCYUICCTENARMOS OAHOR NAPOR YENOBEK

3 wHCna nepconana

Frax HOMOGUIHbIX NI0ABH HA m:;ax
15 1
14 1
13 1
12 2
1" 2
10 2
9
8
7
(]

5 5
4 5
3 8
2 1n
1 20

BpeMﬁ YKNaabiBaHWA 4enoBeKka Ha HOCHMNKW MNW nepexkna-
[bIBAHWA C HOCHNOK HA NOATOTOBNEHHYIO NOBEPXHOCT, OCY-
WecTBNABMOE OAHON Napoi cnacaTenei U3 YMCna nepcoHana,

coctasnAet 0,15 MuH.
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NPUNOXEHUE Ne 6
K nynkTy 12 Merommks

Mop! p pacuerta u Ma mopenu
anA nyTen
3BaKyaLUH ONACHBIMH (AKTOPaMH NoXapa
1. MopAgok NnpoBeaeHnA pacyera

MpON3BOAMTEA 3KCTIEPTHBIR BLIGOP CUeHapHA Mnn cueHapu-
©BN0Xapa, NPH KOTOPLIX 0XHAAIOTCS
ANA HAXONALMXGA B 30aHN NKOAEA.

DOpMYNVPOBKA CUEHAPMA Pa3BHTWA MOXapa BKNiovaeT
8 ce6A Cneayiowne aTan.:

BbIBOP MECTA HAXOX/IEHVA NEePBOHAYANLHOIO OHara noxapa
M 38KOHOMEPHOCTEN 810 PA3BMTHA;

3afaHne pacqeTHOR oﬁnac'm (BbiGOp paccmarpﬂaaamou'l npu
pacyete nomely , onp
NpH pacHeTe SNeMeHTOoB BHyTpeuneﬁ cxpyxrypu NOMELEHNA,
3aj1aHie COCTORHWA NPOEMOB);

3ajaHne napaMeTpoe OKpy i cpeas u
3HAYEHWA NAPAMETPOB BHYTPH NOMELLEHWA.

BuifOp MecTa HaxOXAeHWA O4ara noxapa NpowsBoAWTCA
aKcnepTHBIM nyTem. Mpu 3TOM YYHTLIBAETCA KONWYECTBO ro-
PIOMEI HArpY3KW, e CBOACTBA W PACTIONOXKEHWe, BEPOATHOCTL
BO HUA NOXapa, ©ro passuTHA,
PacnonoKeHne 3BaKyaUHOHHbIX nyten W BbIXOA0B.

Haubonee 4acTo NpW pacyeTax paccMaTpMBAKOTCA TpU OC-
HOBHbIX BHAA PA3BWTUA NOXapa: KPYroBoe pacnpocTpaHeHue
noxapa no TBEpPAOH rOpIoYen Harpyske, NWHeAHoe pacnpo-
CTpaHeHWe Noxapa No TBEPAOH FoploYel Harpy3Ke, HeycTaHo-
BMBLUEECA FOPEHUE MOPIOMERA XUAKOCTH.

CKOpOCTL BBIFOPAHMA ANA 3TMX Clyyaes OnNpeaenseTch
chopmynamm:
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v“-ﬁ‘v:-:’ = ANA KPYIOBOIO PACNPOCT PAHEHHA NOXApa
W=y 2. 1-b — AnA nuHeRHOre pacnpocTpatiena noxapa, (M16.1)

Wy - F ~ ANA HEYCTAHOBHBLIBNOCH ropeHnA MK,

A8 - YAeNbHAA CKOPOCTh BbIFOPAHMA (AR KUAKOCTEN
yer! Kr/(c - M7); v = CKOp: Pacnpoc TpaHeHua
nnamenu, M/c; b — WUpWHa Nonock! roproeR Harpyaku, M; [ -
BPEMA CTAGMNMIALMW TOPEHHA TOPIOYEeR XuakocTw, ¢ I - nno-
waae o4ara noxapa, M.

Mpy HANUYMA B NOMBLUBHAM OMAra NoXapa yCTaHOBKK aB-
TOMAaTHHECKOTO NOXAPOTYWEHHA, COOTBETCTBYIOWEH Tpeboaa-
HAAM HOPMATHBHBIX AOKYMEHTOB NO i HOCTH,
npu pacueTos P BLIOPaHUA
MPMHAMAETCA YMEHBLWEHHBIM B 2 pasa.

C y4eToM pazaena |l AaHHOTO NPWUNOXEHWA BbIGWpPaeTCR
METO/| MOABNUPOBAHKA, (DOPMYNVPYETCA MATEMATUHECKAR MO-
Aenb, COOTBRTCTEYIOWARA SaHHOMY CLEHAPUIO, M NPOHIBOANTCA
MOfIENMPOBAHME AMHAMKKW PA3BWTHA NoXapa. Ha OcHOBaHWA
NONYYEHHBIX PE3YNLTATOR PACCYMTHIBAGTCA BPEMA AOCTHXE-
HUA KaXObiM M3 ONacHsX hakTopoB NoXapa npeaensHo 4o-
NYCTUMONO 3HAYEHWA Ha NYTAX 3BAKYALMA.

Kputuyeckoe BpemA No KaxAoMy U3 ONacHeix paKTopos no-
*apa ONpeaenAeTCA Kak BPEMA NOCTVXEHMA 3THM (haKTopoM
NPeAeNbHO [OMYCTUMOTO SHAYSHUA Ha NYTAX IBAKYALMHU HA Bbi-
cote 1,7 m OT nona.

MpeensHo A0NYCTHMBIE JHAYEHHA N0 KAXKAOMY M3 ONACHBIX
(haKTOpPOB NOXapa COCTABNAKT:

O NOBLIWEHHOR TemnepaType - 70 °C;

no TennosoMy NoToky — 1400 Br/m?;

no notepe suaMMocTH — 20 M (AnA cnyyas, koraa oba ro-
PHIOHTANGLHBIX IMHEWHLIX PA3MEPa NOMELLEHUA MeHbWe 20 M,
npeaenbHo AONYCTUMOE PAcCTOAHME NO NOTepe BHAMMOCTH
CMeAYeT NPUHIMATE PABHLIM HAMGONBLIEMY TOPMIOHTANLHOMY
NUHEeAHOMY pasmepy);




o ne P - 0,226 krim?,
N0 KaXAOMY M3 TOKCHUMLX ra3006paaHbix NPOAYKTOB ropeHuA
(CO, - 0,11 krim®; CO = 1,16 - 10 kr/w’; HCI - 23 - 10°° krin’).
HeoBXoauMO OTMETWTH, 4TO NPW MCMONL30BaHMM NONe-
BOW MO/IBNM ONPEAENEHHE KPUTHYECKOTD BPEMEHM UMEeT Cy-
WECTBEHHbIE OCOGEHHOCTH, CBA3AHHBIE C TEM, YTO KpUTHYec-
Koe 8 p: TOHKAX AocTHraeTcA
He . OnA 1 W C o ropu-
B0HTANBHLIMK PA3MEPAMK KDHTUYECKOE BPEMA ONpeaenAeTca
K&K MAKCHMANLHOE 13 KPUTMHECKWX BPEMEH ANA 9BaKyaLMOoH-

HEIX BBIXOA0B W3 AGHHOrO Mok (BpemA 6r A
MOCNeAHero BIXOAA).
Onpepy BpemA 6 1,

fga =min {1 !w,l‘v.lw Ff e B (16.2)

1. K " 06

MaTeMaTH4eCcKoro llnnenupnaanun m:mmpn

[I1R GNUCAHWA TEPMOT a30AMHAMUHECKIX NapaMeTpoB noxa-

PA NPAMEHAIGTCA TPH OCHOBHLLX pYTIALL na'repMuncrmamx
MHTer 30HHbIE

Buibop KOHKPETHOW MOABNW pacueTta BDGMBHPI Bnokuposa-
HMA NyTe 3BaKyaLUWi CNeayeT OCYWECTBNATL MCXOAA U3 cne-
AYIOWHX NPEANOCHINOK:

HHTEIpankHbIH METOA:

ANA 3AaHWA, COAEPXAWMX PAIBUTYIO CHCTEMY NOMELEHWH
Manoro ofbema NPoOCTON reoMeTPUYEcKo KoHdurypamm;

ANA NOMEUIEHWA, TAE XapaKTepHbIA pamep ouara noxapa
COMIMEPIAM C XapaK W pasue-
Pl NOMEWIEHHA oousMBPMMH mexay mﬁcn (nuHerHbIe pasme-
Pl NOMBWEHHA OTNMHAIOTCA He Gonee YeM B 5 pas),

ANA NPEeABAPHTENLHBIX PACYETOB C LBMbIO BLIABNEHUA Ha-
uBonee ONACHOTo GLEBHAPHA NoXapa;

30HHBNT (J0HANLHBI) METOR:

AnA T A W CHCTEM A NPOCTOR T P
YBCKOW KOH(MIypaUuy, NMHeHsIE PasMepsl KOTOPbIX COUamMe-
PHMbl Mexay cOBOR (NWHeAHbIe pa3Mepb! NOMEWeHWA OTNK-

60




4awTcA He Bonee Yem B 5 pas), Koraa pasmep ouara noxapa
CYWECTBEHHO MEHBILE PAIMEPOB NOMELLEHHR;

ANA paBounx 30H, PACMONOKEHHbIX HA PasHbIX YPOBHAX
8 Npefenax OAHOTO NOMEWEHIA (HAKNOHHLIA 3PUTENLHBIA 3an
KHHOTEATPa, aHTPeconu W T. a);

MoNeBoH MeTof:

LA NOMeWeH A cnu»muw TEOMETPUYECKOR KOHCDHIYpaLi,
a TaKxKe I BHYTPEHHUX
nperpag (aTpuymsi ¢ ovsc'reuom Fanepei 1 NPAMLIKAKOLMX KOPH
AOPOB, MHOTOYHKLMOHANBHBIE LIEHTPbI CO CNOXHOW CUCTEMOW
BEPTHKASBHBIX 1 TOPUIOHTANBHBIX CBA3ER U T. 4.);

ANA MOMEIEHWA, B KOTOPbIX OIMH H3 FEOMETDHYECKMX pas-
MepoB ropasno Gonblwe (MeHbWe) OCTanbHbIX (TOHHeNnW, 3a-
KPbIThIE ABTOCTORHKY GONBLIOH NNOWAAK M T. A.);

ANA MHBIX CY4AES, KOM/A NPAMEHAMOCTE MW UHCPOPMATHE-
HOCTB 30HHBIX W MHTErDANbHBIX MOAENER BbI3LIBAET COMHEHHE
(YHUKANBHBIE COOPYKEHUA, PACNPOCTPAHEHME NOXAPA No ha-
cafy 3AaHHA, HEOGXOAMMOCTL yHeTa PaboThi CHCTEM NPOTUBO-
NOXKAPHOR 3ALNMTBI, CNOCOBHBIX KAYECTBEHHO HIMEHWTH KAPTU-
Hy NoXapa, u T. 4

Mpu “cnons3oBaHKMK mmarpa.nwolil W 30HHOW Mogened AnA

r OfMH U3 Bonee 4em
BNATL pa3 npeaumae'r XOTA Bbil OIWH U3 [BYX npymx NAHEAHBIX
ato AENMTH HA YHACTKA,

Pa3Mepel KOTOpbIX COMIMEpUMSI Me»c.ny COGOH, W paccMarpu-
BaTb YYaCTKW KaK OT[
NpoeMami, nnowadb KOTOpLIX paBHa nnomann CE4EHHA Ha
rpaHALe Y4acTKoB. MCnonb30BaHne aHanoruyHoR npoueayps!
8 CNy4ae, KOraa A8a NMHelHsIX PasMepa NPEBsLILAIOT TPeTHi
Gonee yem B 5 pa3s He AONYCKAETCA.
Ill. UnTerpansHan MaTeMaTHYeCKan MOAENb pacyera
razoobmeHa B 30aHMK, npwu noxape

fnA pacyeTa pacnpocTPaHeHA NPOAYKTOB FOPEHIA No 3aa-
HIKO TCA 1 pewalTca ypal ‘aspaumnn, Tenno u
MaccoobMeHa Kak ANA KaXAOTo NOMEWeHWA B OTASNHOCTH,
TakK v ANA BCEro 34aHNA B LENOM.
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Vpar nepena-

nos Ha cp rasos Yepes npoems!
MMEIoT BMA:

G, ~sign(AP,)-&-F - [2-p-[AP, | N6.3)

rae (i" — pacxof rasos 4epe3 NpoeM Mexay ABYMA (j-M W i-M)
CMEXHBIMH NOMEWEHWAMY, Kric; & — koadhuumenT pacxona
npoema (£ = 0,8 AnA 3aKpLITLIX NPoeMOB W £ = 0,64 ANA OTKPbI-
ThixX); F' = nnowaak ce4eHnA npoema, M%; p — NNOTHOCTL rasos,
NPOXOARWIMX YEpes Npoem, Krim®; AP -cpemmvl nepenag non-
HbIX AABAEHUA MEXAY j-M U i-M rlcmeuuaﬁneu Na.

Hanpaenexwe (3HaK) pacxofa ONPefienAeTCA 3HAKOM pas-
HOCTH pasnesmia AP .

B 3aBUCUMOCTM OT 3TOFO MNIOTHOGTb P NPUHAMAET PA3NY-
HbIE 3HAUEHHA,

3Hak pacxofa rason (BXOAAWWA B NOMELIEHHE PACXO[ CHH-
TAETCA NONOKHTENBHBIM, BLIXOAALMA — OTPUUATENbHBIM) U
3HAYEHWEe P JABUCAT OT 3HaKa nepenaga ﬂ,aBﬂEHVIif

~Lp=p,, npa AP<0

simiap)p= 0700 6.4)

+Lp=p,, upn AP >0.

[InA NPOrHO3MPOBAHWA NapameTpoB NPOAYKTOB rOPEHVA
(TEMNEpaTypbl, KOHLEHTPAUNIA TOKCHYHBIX KOMNOHEHTOB Npo-
AyxkTos mpeunn) B NOMEILEHWAX MHOMO3TAXHOMD 30aHWA Ha
JTaxax, pacnonoXeHHsiX Bbille 3TaXa, HA KOTOPOM MOXeT
BO3HUKHYTL MOXAPp, PACCMATPUBAIOTCA NPOLIECCH! PAcNpocTpa-
HEHUA NPOAYKTOB rOPEHVA B BEPTUKANBHLIX KaHANAX (NecTHUY-
Hbie KNETKH, WaXThl NWDTOB, BEHTKAHAND! W T. 1.).

BepTukansHylo WaxTy No BbICOTE PA3AGNAIOT HA 30HbI, KO-
TOopbie Tyanu BT i CXemMe 3naHuA.
3oHa N0 BLICOTE MOXET OXBATHIBATD HBCKONbKO 3Taxel ana-
HuA. B 3TOM cnyyae pacxofl rasa Mexay 30HaMKM MOXHO Beipa-
3uTe hOPMYNON BUAA:

. (N6.5)




— X8PaKTepPUCTMKA MAPABNMHECKOIO CO-

g pk-F?
NPOTHBNEHHA Ha rPaHALe 30H; F - nnolaas NoNepesHoro ceve-
HAR WwaxTel; k — koaUUMEHT (AONYCKAETCA NPHHUMATL pas-
HiiM 0,05 c%m); g = 9,81 Mic? - yckopeHue cBoGOAHOTO NafeHus;
Ap - nepenaj AaBneHdi Mexy yanamu.

3parmenp TBBHAE IMAD  yanst
KOTOPOA MOAENAPYIOT NOMEWEHHA, & CBA3A — NYTH ABHXEHWA
npo.nyxros rapsrmn v BO3Ayxa. Kaaoe nomewenue ananua
COCTOALIEIH M3 YPaBHEHNA
Ganaxca MaOChl. YPaBHEHUA COXPaHEHUA IHEPrUM W YPABHEHUA
‘OCHOBHOTO ra3oBoro 3akoHa (MeHpeneesa-KnainepoHa).

YpasHeHe GanaHca Maccsl BoipaXkaeTch GopMynoR:

d(p;- V)m«WZG,‘ ZG. (N6.6)

rae ¥, - obbem nouemenua e BPEMA, C; Ec‘ - cymma

p AALLMX B KIlG; 3G, - cymuapacxo-

108, BXOAMX W3 NOMEILEHHA, KI/C; W — CKOPOCTh BLIFOPaHUA
NOXAPHOR HArpY3KK, Kr/c.
VpasHeHHe COXPaHeHHA HEPIMK BbIPAXAETCA (hOPMYNoR:

d(Cypy VT dt= €, Y (1:Gy) - Cp Ty 3 G + Q- @0, (MB.7)
T 0

YAENbHaA HIOXOPHAR W M30BAPHAA TENNCEMKOCTH,
J: T, T, — Temnepatypol rasos B i-M W j-M NOMeLeHn-

Ax, K @ - KONMMECTBO TENNE, BHAGNABMOTO B NOMEUIEHHA npw
ropeHdd, KBT; ()~ TennoBoi NOTOK, NOTNOWAEMbIA KOHCTDYK-
LMARMM W M3NYYaeMbIi Yepe3 Npoemsl, KBT.

[ANA NOMeuIeHA oNara Noxapa senaunHa O, onpesenAeTch
no chopmyne:

2=m 0,
raem - Kooqxbuuusm NONHOTBI TOPEHUA; (), ~ HM3WaR TennoTa
cropaxuA, Kbkfr; [ + T = aHTanbNUA raamuunpoBaHHOR
rOpIONEN Harpyaku, xJJ,der‘ €, ~ YABMBHAR TENNOEMKOCTb NPO-
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nykTos nuponuaa, kx/(kr « K); T -~ TemnepaTypa npoaykTos
nuponuaa,

Lna ocvam,nax nometyenmin = 0.

KoadbhmumenT NONHOTLI rOPeHKA 1) onpeaenAeTcA no dop-

mMyne:
me i Gl
K+(- Y M6.8]
n=1p-K+ (1= K) £, VL (6.8)
rae 1, — KoXhPUUMEHT NONHOTL! FOPEHUA B PeXUMe Nnoxapa,
PEryAMpyemMoM roploMei HarpyakoW, onpeaenfemsii hopmy-
noi:

N, = 0,63+02-X_,+ 1500 X', . (N6.9)
KoatbdhuumenT K paccyuTbiBaeTcA no thopmyne:
5

X X
K=|—=2| exp| B:[1-—==]| (N6.10)

KXoxa Ko

2
Xos )
rae B=| —=— | ;| X | - HauanbHad KOHUEHTPALIR KHG-
X0 —001

nopoaa B NOMELWeHMH o4ara noxapa, Krikr, X — Tekywan

KOHUEHTPALMA KWCNIOPOAA B NOMELIEHHM OMara noxapa, Kr/Kkr;

L, - konuiecTeo nors P p 1 ke
FOpIOY@N HarpysKw, Kr/kr.

b Kna 7o (hopMy-
no#:

Pi=p,T, M (N6.11)
rae P, - paenetive rasa e j-u TIOMeULIeHAY, Na; 7 - Temnepatypa

raaasJMnc LU 31 - rasosan
NOCTORHHAR, M(MoﬂwK) M — MONAPHAA Macca ra3a, Mofb.

MapameTpsi raza B NOMELLEHWN ONPeAENAIDTCA W3 ypaBHe-
HUA BANAHCA MACC OT/ENbHBLIX KOMMNOKEHTOB MPOAYKTOB rope-
HWA U KMCNOPO/A M YPABHEHWA GanaHca ONTHYECKOR NNOTHO-
CTH AbiMa.
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VYpasHenue GanaHca Macc OTAEMBHBIX KOMAOHEHTOB Npo-
[LYKTOB rOPEHWA U KNCNOpoAa:

d(X, ,-p, ¥ Ydt =y L+ T (X, G+ X, ,-F G,(M6.12)
* i

rne X, . X 1~ KOHUEHTpaLKA L-ro KOMNOHEHTa NPOAYKTOB rope-
AR 8w W j-M NOMELUEHHAX, KIVKF; L, ~ KONW4ecTBO L-r0 KoM~
MOHeHTa NPOAYKTOB rOpeHUA (Kw:m!pnna) BblAENAKIWErocA
(NOrnoWwaKIWeroca) NpM CropaHik OQHONO KUNOTpaMma noxap-
HOW Harpy3Kk, Kr/xr.

YpasHenue GanaHca ONTUHECKON NNOTHOCTA AbiMa:

¥, -dp/dt=vy-D, +}: (1, -G, Vp, - p,-):o /p, (N6.13)

rAe i, | — ONTh4eckan fnoTHocTs AbiMa B M 1 j-u nowmetue-
R, H - et 1 D~ AbiMOOBPasyIowan CroCOBHOCTb NOXapHOM
Harpyaku, Hn - wilkr.

OnTU4ecKan NNOTHOCTL AbiMa npu OBbIMHBIX YCNOBUAX CBA-

38Ha © p T W B AbiMy hopMy-
noi:
1,=238/. (N6.14)

[nA noMmelweHt 663 UCTOUHNKA TeNNa CUCTEMA ypPaBHeHWA
(M6.6), (N6.7) v (M6.8) ynpouiaeTcA i NPEACTABNAGTCA B BUAE:

G, (¢) = sign(AP, ()1 - F-|2-p,- | AP, (1) |

M6.15]
" G, (1) . ( )
= P
1 ; i
rae py = 2-[9[ +sign (AP))-p, +p, —sign (AF,)-p ]
MNepsce yp Ll i Ha co-

EAMHAIOWAX NOMELEHHe NPOBMAX C PACXOAOM rasa Yepes atn
npoewmsl. Bropoe - seipaxaeT NOCTOAHCTE0 obbema Ana AamH-
HOro nomeujeHkA. Takum oBGpa3oMm, ANA BCero 3naHun Tpeby-
&TCA PEUIATS CUCTEMY, COCTORLLYIO W3 (m_ + m_) -, HEnuHeir-
Hbix ypasHenni enaa (M6.12) u - n NMHERHbIX ypaBHeHWA
Buaa (M6.13). 3peck m,_ W m_ ~ COOTBETCTBEHHO YACNO ropu-
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SOHTANLHBIX W BEPTUKANGLHLIX CBAIEH HA OTAXE; /i — YKCNO Y3~
1I0B; 1~ YHCNO ITaXeR.

CucTema ypaBHeHVA, BKIKO4alouan B cebR ypasrenna (MN6.6),
(M6.7) anA nomeuennA odara noxapa v (M6.12), (M6.13) ana
OCTanbHLIX T W W yp: (M6.11), oni
FUAPABNUYECKYH CXEMY 3aHWUA, PEWABTCA YMCNEHHO METOAOM
WTEpaUMM B COBOKYNHOCTM C METOAOM CEKYLMX.

OcHOBHbIE YPABHEHHA ANA ONPEABNEHNA TeMNepaTypLl rasa
¥ KOHUEHTPaUMK NPOAYKTOB rOPEHHWA B NOMELWEHHAX 30aHWA
MONYEHBI 3 YPABHEHWA COXPAHEHA SHEPTHN M MACcChl.

TemnepaTypa rasa B NOMEWEHMM, TAe OTCYTCTBYeT ouar
noXapa ONPeAenABTCA W3 yPaBHEHWR Tennosoro Ganawca,
KOTOpOE MOXHO MONYMHTh M3 YPABHEHMA COXPaHeHWA dHep-
run (M16.7). ®opmyna ANA OnNpeaeneHWA Temnepartypel rasa
B,j-M NOMELLEHUH 3AAHUA B «/1»-blil MOMEHT BPEMEHW:

ST

T,

”:c,.(ig..;';a,],c

Y Graj Futtje Fia

int

A=l i=

D (Cru G T+ 0,
Al %(16.16)

| Ty

c,.‘[Zc.—Zq} e 2.6+ G Fut Gycx Fien

ka1 i =)

c,‘[ a.-zc.]&c.,zqm;-rw:a-r.n l
kel il il
At

Copy V)

xexp

rae {_J, ~ CyMMa MCTOHHMKOB (CTOKOB) Tenna & obbeme j-ro no-
MeLeHHA W Tenna, ]lnnaweru B OrPaX/AIOUWME KOHCTPYKUMM;

ﬂﬂ—_T.(l) — NpUBEAEHHbIA KOathMUMeHT TennooTAa-

u. =
T()-Ty
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W T, - ypa & e .'-‘ = nnowaae
nasepuuocru ofpa»c,qaloulwx KOHCTPYKLMH B j-M I'KlMeLI.LSﬁMM
KoathpuumeHT TennooTaaqm o MoXeT ObiTh paccunTaH no
IMNMPUUECKON hopMyne:
4oy, npa T, <60°C
11,63-exp[0,0023. (7, -7,)] nopu7, >60°C.
KOHUEHTPaLMA OTAENbHLIX KOMIOHEHTOB rasoBbix CMecew
3naHAR OTCA W3 ypaBHeHUA Banaxca
MAacchl AaHHOTO komnonenTa (M6.12). KoHueHTpauma L-ro Kom-
NOHEHTA NPOAYKTOB FOPEHUA B j-M MOMBWEHAN B «/-biik MO-
MEHT

(M6.17)

2 X-Gy) Zm, “Ge) Ya

K iy =g+ Kyypppy -1 —— |- eap - L an 618

Sa SRS

= =

ONTU4ECKAA KOHLIEHTPALMA AbIMA B NOMEUEHWAX onpeje-

NAETCA U3 BanaHcosoro ypasHeHua (M6.19). HatypansHei no-
Ka3aTe/b 0CNABNEHNA CPEAb! B j-OM MOMBLLEHUH B «/i»-biil MO-
MEHT BPEMEHH ONPEAENAETCA YPaBHEHNEM:

>t G Z(u. Gi) Ya
=E $ = — |-expf - &L e | (M6.19)
W

3a TSN

e

Bimp

Ans ony
P i np noxapa

[NA 0AMHOMHOIO NOMELEHHA BLICOTOW He Bonee & M, yaos-

NETBOPAIOWErD YCNOBUAM NPHMEHEHUA MHTErPANbHOR MOABNK,

NpU OTCYTCTBMM CHCTEM NPOTMBONOXAPHOR 3aLMTSI, BAMAID-

WX HA Pa3BHTWE MOXapa, AONYCKABTCA ONPeaennTs KpUTH-

HECKME BPEMEHA NO KAXAOMY M3 OnacHbix (DaKTopos noxapa
€ NOMOLLBHO AHANMTHHECKIX COOTHOWEHUA:
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N0 NOBLIWEHHOM TeMNepaType

f
70-1y i
ST z]} : (M6.20)

(M6.21)
MO NOHMKEHHOMY COAEPXaHWI0 KHCNopoaa
1] 'n
s LS A e b S (M6.22)
A Lo,
( v a +0.27]-z

O KEKACMY W3 ra3000pasHbix TOKCUMHBIX NPO/YKTOB TOPBHHUA

1

e |B L2571l e
Iy {A lv{l B—L~z} } : (n6.23)

353.¢,-V :
ot
“-e9no,

TENNOTh! CropaHiA Mampuana  cBoBoaHoro obbema noMelle-
HHA, KF; §, = paTypaeo3nyxasr °C;
n=nol eneHu, y MaCChI Bbi-
rop marepuana so A= " NapameTp,

Y4UTLIBAIOWINA YACNBHYIO MACCOBYIO CKOPOCTb BbIFrOPaHUA ropio-
4ero Matepuana W NNOWaAL Noxapa, Kric”; z — 6e3pasmepHbIn
napameTp, y4uTI b pacr

O®d no BhicoTe nomewenus; J - nmwaﬂ Tennota cmpaunn

h Kr; - YA T

AbMoBbiX rasos, MOXI(Kr - K) (nunycxasmn NpUHAMATE pas
HO TENNOEMKOCTI Bo3Ayxa npu 45 °C); ¢ — KoacpchmumenT Ten-
nonoTeps (np: CA NO AaHHLIM cnpal @A nuTeparTypol,
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NPy OTCYTCTBUN AAHHBIX MOXET GbiTh NPUHAT paBHeiM 0,55);
1 = KO3(HPUUAEHT NONHOTHI FOPEHWA (ONpeaenAeTcA no Gop-
myne 6.9); V - cBoBoaHbN 0OBLEM NOMEWEHWUA, MY, d — KO-
phULMEHT OTpaxeHuA NPegMEeTOB Ha NYTAX JBaKkyalWw;
[ = HayanbHan OCBEWEHHOCTb, NK; I - NpeAensHan AansHOCTL
BHAVMOCTY B AbIMY, M; .D —aﬁmoﬁpa::ynuaﬂ CNOCOBHOCTB M0~
pALLIEro MaTepuana, Hn - W /kr; L —yAenkHbIi BLIXOA TOKCHHHBIX
ra3os npu cropanum 1 Kr Mampuana wr/kr; X - npefensHo ,m)—

nNycTumMoe co, rasaer
X, 0,11 ki, X, = I 16 107 kr/m® X, = 23 ID"KrﬂM’).
L, = yAeNbHbIA pACXOA KMCNOPOAA, KI/Kr.

Ecni nop 3HAKOM Norapudma nonywaeTca oTpULaTenbHoe
4MCno, To AaHHb ODI He NPeACTABNAET ONACHOCTH.

MNapameTp z BLIMUCIAIOT NO chopmyne:

h h

=g ex;{lA HJ npi H <6m, (n6.24)
rae /i — BbIcOTa paBouei 30HbI, M; H — BLICOTa NOMELIEHNA, M.

OnpeAenAeTCA BLICOTA PaBONEiA 30HbI!

h=h, +1,7-05-5, (M6.25)
rae ki - BLICOTA NNOWAAKK, HA KOTOPOA HAXOAARTCA NICAW, HAA
nonoi IOMELLEHUA, M; 8- PasHOCTL BLICOT NONa, pasHan Hymo
TIPH FOPM30HTANLHOM €0 PACTIONOXEHHH, M.

Cneayet UMETh B BUAY, 4TO HAWGONBILIEN ONACHOCTH NPH No-
Kape NOABEPraloTCA MNIOAM, HAXOAAWMECA Ha Bonee BLICOKOH
oTMeTke. Mo3ToMy, HanpUMep, NPV ONpeaeneHH HeoBXoAUMO-
O BpEMEHM IBAKYaLMM NIOASH W3 NApTepa 3PUTENLHOMO Jana
C HAKNOHHBIM MONOM 3HaueHWe h CnefyeT HaxoOWTb, OpHeH-
THPYRCH HA HAMBONEE BLICOKO PACMONOKEHHBIE PRABI Kpecen.
MNapameTpsl A U 7 BEMACNAIOT TaK,

ANA CNYYan rOPEHUA XUAKOCTH G YCTAHOBMBLUBHCA CKOPO-
CTHIO!

A=y - F n=1,
TA W, — YABNLHAA MACCOBAA CKOPOCTL BLIFOPaHHA XHAKOCTH,
Kr/(M? - c);
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LNA CNYYans TOPEHMA XMAKOCTH C HBYCTAHOBWBLIGHCA CKO-
POCTBIO:

0,67 .y - F
Sl Sl
Vi
ANA KPYroBOro pacnpocTpaHeHnA noxapa:
A=105-y -V n=3,
rae ¥ - nuHedHan CKOPOCTL PACNPOCTPAHEHUA NNAMEHH, M/C;
ANA BEP A UNK rop anbLHOW f TH rope-

HIAR B BHE NPAMOYTONGHMKA, OAHA M3 CTOPOH KOTOPOro yBe-
NW4ABAETCA B ABYX HANPABNEHWAX 38 GHET PACNPOCTPaHEHHA
NNameHu (Hanpymep, PacnpoCTPAHEHHE OFHA B OPUIOHTaNL-
HOM HAMPABNEHWA N0 3aHABECY NOCNE OXBaTa ero nnameHem
no BCew BhicoTe):

A=y _-V-b n=2
rae b= nepr YNAPHBIA K Har nname-
HY Pa3mMep 30HbI FOPEHKA, M.

Mpu oTCYTCTBAK T aunll
NPAHAMAIOTCA paBHbiMK 0,3 1 50 NK COOTBETCTBEHHO, 8 3Ha4e-
el =20m;

IV. MaTemarndeckan ABYX30HHAA MOAEND NoXapa

B 30aHUK

Mpu p 3afaq ¢ ue /ABYX30HHOR Mode-

4 NOXAP B 3AHIAM XAPAKTEPHAYETCA YCPERHEHHBIMM MO Mac-
ce W obbemy napameTpos 30HBI:

T- paTypa cpefs B 3ag; soHe, K; p - ontu-

HecKan NNOTHOCTL AbiMa, HN/M; X, - MACCOBAA KOHLUEHTPaUMA
=10 TOKCHMYHOrO NpoaykTa poBNMH B 3a/1bIMNEHHON 30HE, KI't‘KL
KOHL KI/Kr; Z - Bbicota
muuail rpaHHLibl CNOA AbiMa, M.
B cBOI OYepefb Nepe.McneHHsIe NAapaMeTpsl BbipaxXaioT-
CA Yepes MHTEr| napameTpel 3abl W
30HBI C NOMOWILIO CNEAYIOWMX thopMyn:
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T
Q,=[mec,(I)-dT, (16.26)
)

X = Lol ) X = '"‘_ (N6.27)
m m
p= (116.28)
e i
v,
paar ZaiE-u (M6.29)
¥, 4

rae m, m ~ 06Wan Macca AbiMa U COOTBETCTBEHHO i-r0 TOKCHY-
HOFO NPOAYKTA FOPEHUA B 3aIMNEHHOR 30He, KI; /m_ — Macca
KVCNOpOAa B 3aALIMNEHHON 30HE, Kr; () — AHTANbLNWA NPoAYK-
TOB MOPEHWA B 3aAbiMNeHHOR 30He, KIX; § - onTH4eckoe Ko-
NUYECTBO AbIMA, HN - M¥) p — NNOTHOCTE AbIMA NPK TeMNepary-
pe T, krim’; Vn - 00bem 3aAbIMNEHHON 30HbI, M*; H, A - BbicOTa
L M; CTH ABIMA,

"
KOK/K - Kr).

[MHaMMKa OCHOBHGIX WHTETPANbHLIX NapameTpos 3afnbiM-
NEHHOM 30HBI ONPEAeNRETCA UHTETPUPOBAHMEM CACTEMbI Cre-
Ayoux 6ANAHCOBLIX YPABHEHWI:

06IWeR Maccsl KOMNOHEHTOB 3aALIMNEHHOM 30HBI C YYETOM
AAbIMa, BHOCUMOTO B 30HY KOHBEKTWBHOW KONOHKOW M AbiMa
YAANABMOr0 48Pes NPoeMb! B COCEAHNE MOMEIEHHA:

dm

dt
rae ¢ - Texywee BpemA, ¢; G, G, — MAaccoBbIA PACXOA AbiMa
COOTBETCTBEHHO Yepe3 KOHBEKTUBHYID KOMOHKY W OTKPbIThIE
npoemsl B NOMeLLIeHuH, K.l'r'ﬂ;

SHTANLNKA KOMNOHEHTOB 3aLIMNEHHOA 30HbI G y4eTOM Ten-
N1, BHOCHMOTQ B 30HY KOHBEKTMBHOI KOJIOHKOMA, TENNOoT Aaqn
B KOHCTPYKLMM M YHOCA AbIMA B NPOeMBI:

':?? YO T, (M16.31)

=G, =Gy, (16.30)
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rae @y, @y, @, ~ TENNOBaA MOWHOCTb, COOTBETCTEEHHO, BHO-
CHMaRA B 3aAbiMNEHHYIO 30HY KOHBEKTUBHOH KONOHKOM, yaana-
©Man C AbIMOM Yepes OTKPbIThIe NPOeMbl U TePAEMAR B KOH-
CTpyKUm, KBT;

MacChbl KiWCnopoaa ¢ y4eToM noTepk Ha OKWCNEeHWe Npoayk-
TOB NUPONM3A OPHOYNX BELLECTB:

d’;l?‘ =0,23-(G—n-y- L) —x,, -Gy, N6.32)
it

rAe 1) - NONHOTa CrOPaHKA FOPIOYEro MaTepuana, KI/Kr; y — CKo-
POCTb BLIFOPaHWA roprovero Matepuana, Kric; L, - notpebne-
HHE KMCNOPOAa NPW CrOPaHAK 8JMHKLLI MACCh! rOpKYerc mare-
puana, Kr/Kkr;

ONTHYECKOTO KONMYECTBA AbIMA C YYETOM ObiMooGpasylo-
Wed cnocobHOCTH FOPALIEro MaTepuana:

ds

dr
rae D - Asimoobpasyiowan CNOCOGHOCTL TOPIHEro MaTepHa-
na, Hn /(M2 - kr).

MacCh! i-f0 TOKCUMHOTO npop,yxra rOpeHvA:

L IS S (N6.34)
dr

TA@ L — MaccoBLii BLIXOA i-F0 TOKCHHHOTC NPOAYKTA FOPEHHA,

KI/Kr.

Macca KOMMOHEHTOB AbiMa GR' BHOCUMBIX B 3aAbIMNBHHYIO
30HY KOHBEKTMBHOW KONIOHKOW, OLEHVBABTCA C YHETOM KOnu-
4ecTBa BO3AYXA, BOBNEKAEMOrO B KOHBEKTUBHYIO KONOHKY Mo
BCEW €@ BLICOTE A0 HYXHEN rpaHuUbl CNOA AbiMa. B WHxXeHep-
HBIX PACHETAX PACXO/ KOMMOHEHTOR AbIMA YEPE3 OCeCUMMET-
PHUHYIO KOHBEKTABHYIO KONOHKY HA BBICOTE HUXHETD YPOBHA

i 30Hb! Z (B OCTHM OT TOro, Kakan obnacTe
KOHBEKTHBHON KONOHKK WK hakena NorpyXeHa B 3aibIMNeH-
HYIO 30HY) 38@8TCA NONY3MNMPUHECKOR CHOPMYNON:

vD, -G, ", (M6.33)
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z 0,566
D.ﬂll-Q-(QM] AnA obnacTw hakena
0,909
Gy=10,026-0- [Q”’] AnA nepexoaHoi onacty, (M6.35)

1895
0124.0- [Q’”] Ans 06NAcTH KONOHKM,

rae O - MOWHOCTL oYara noxapa, KBT.
[uHamuka napameTpos ovara noxapa onpefenAeTcA pas-
BUTWEM NNOWAAN FOPEHUA C YHETOM CMOXKHOMo COCTABa ropio-
HAX MATEpHance, WX p mecTa
ovara noxapa w noNHOTe CropasuA:
O=n W, 0 1), (M6.36)
MoTepw Tenna B orp:
KTCA € YHETOM TEMNEPaTypsl ropARYen c'rpyu T, cKopocw M ua-
NyMATENLHOR CNIOCOGHOCTH CTPYM, OMBIBAIOLIEA KOHCTRYKLMAN
W NPOTpPeBa CaMOM -0 KOHCTPYKUMA Cﬂ{y) no Tonuwwuue y. AnA
3TOMO YUCNEHHO MHTEIPUPYETCA HECTALMOHAPHOE YpaBHeHne
Bypoe:
My 1 ATy

(M6.37)
o C)p &y
C MPaHUYHBIMKA W HAYANBHBIMK YCNIOBUAMM
arT,
(@, +9,)-0-T) =4, 282 (ne.38
> |,
(o, +0)- T =-nn)- T M6.39)
> |,
T‘(O, »n=TI, 0<y< 8, (N6.40)

A€ ¢, (x — COOTBETCTBEHHO KOHBEKTUBHBIA W NYYMCTbIA Kodh-
chuumeHT TennooTaaun, Br/(M? - K); § - TonwuHa orpaxaaiouen
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KOHCTpYKUW, M; C(7) — TENNOBMKOCTL MATEpUANA KOHCTPYK-
umn npn Temnepatype T(y), Dx /(kr® - °K); A7) - Tennonpo-
BOAHOCTb Martephana KOHCTPYKUAW Npw Temnepatype 7(v),
Br/(m- °K); T, 7, - Temneparypa COOTBETCTBEHHO OOOrpesae-
MO HBCTH KOHCTPYKUMM M CPefbl Y HeoGorpeBaeMoi nosepx-
HOCTH, K p — NNOTHOGTb MAaTepuana KOHCTPYKUWA, KM,

Tennosbie W MaccoBble NOTOKM YEepes MpoeM B KaxAabli
MOMEHT BPEMEHI PACCHWTLIBAIOTCA C YYETOM TeKyllero nepe-
naja AABNEHWA MO BLICOTE MPOEMa, COCTABa W TeMnepaTypsi
razosoi cpeabl No obe CTOPOHL! NpoeMa (cxema pacera Ha
puc. M6.1). Tak, MaccoBbii PACXoA AbiMa U3 NOMELLEHUA ouara
noXapa B COCeHee NOMELEHHE PACCYUTBIBABTCA CREAYIOLAM
obpasom:

Gy =Bt T\2-p‘IP{h)-P1(h}]-dh, (M6.41)
Yo

rae B — wupwuHa npoema, M; £ - a3poAMHaMUHEcKUH KoahdhHLM-
GHT npoema; P() — P,(h) - pasiiua naBneHii B NOMEWEHWAX
Ha BbICOTE Ji; p — NNOTHOCT AbIMA B 33AbIMNEHHON 30He cocen-
HEro NOMBLUeHUA NPY TemnepaType Abima T

Mpegens: uuTer Y, wY 6ol TCA B npe-
/Aenax cTBOpA NPoema, CrIoR AbiMa no«euenun ovara noxapa
u Tam, rae u3bsirouHoe aasnenve AP = (P(h) — P(h),) > 0, kak
370 ykasaHo Ha puc. M6.1. 3

HeofxoaMMan ANA OUEHKW nepenaja AaBneHwA no cTeopy
NpoemMa 33aBUCUMOCTL AaBNEHUA OT BbICOTHI B i-OM NOMBLLeHVH
(C y4eTOM 3aA6IMNEHHON 30HLI ITOTO NOMELLeHKA) OUeHHBaeT-
€A Kak:

Pk Ey
S By-pyg-2,-p g h e h> 2,

—p gk ccm h<Z,
vi& (M6.42)

rae Pﬂ - TeKylWee fasneHke B i-OM NOMELEHUH Ha HyneeoR
OTMETKE (N NPUBEASHHOE K HYNEBOA OTMETKE, ECNA YPOBEHL
nona NOMEWEHHA BbIe HYNesoi amamu} Py — NNOTHOCTH
BO3/lyXa NPH HavansHol Temneparype T,; Z - Texylwan ssicota
HE3ANLIMNEHHOA SOHE B 1-OM MIOMEUIEHAN.
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Puc. M16.1. MacconoToxu1 4epea npoem

PaccunTanHbie nNapameTpbl TennomaccoobmeHa B npoeme
UCMONb3YIOTCA KaK MPaHUiHBIE YCNIOBIR JUIA COCBAHEND nome-
WEHKMA.

V. meTon noxapa 8 3aaHuK

Octosoi anA noxapos ypas-
HEHUA, 33KOHBI COXPAl MACCHI, HMYNECA,
3HEPIVN M 088 MATOM KOH-

TRONLHOM OGbeMe.
YpaBHeHUE COXPaHEHUA MacChl:
i) @
Pyl (pu)=0. (N6.43)
o ex,
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YpaBHeHHe COXPaHEHUA MMNYNLCca:
SR @, %
ey e G T (M16.44)
ar(p i) ar,(" - u) o, P Er )
NA HBIOTOHOBCKMX XKMAKOCTEH, NOAYMHAIOMXCA 3aKOHY
CToKca, TeH30p BA3KWX HanprXeHWd onpenenneTcA dopmy-
no#:
-Gy (M6.45)

YpaBHEHUe IHEPTUK:

a 8
Lo By +——(p-u; - K)=
a:(" )*axJ(P up-hy=

T
roe h=hy+ I:,-dT + Z(Yg ‘Hy) - cratmueckan aHTanb-
Ty k
nuA cmecw; K, - Tennota oBPasOBAHWA A-r0 KOMNOHEHTa;
c; =Z]"ii Ok CMECH Npu Noc nas-

x
neHAn; g ~ paANALMOHHLIA NOTOK SHBPTMA B HANPABNEHAN .
ypaBHEHMB COXPaHeHWA XUMWHECKOTD KOMNOHEHTa k

*(P Yﬂ* (P“ "4)-—[ BY*JMS;, (N6.47)

AnA 3aMbiKauwA cucTeMbl ypasrenwin (M6.43)-(1N6.47) we-

nons3yeTcA rasa. [1na cme-
CH 2308 OHO MMEET BUA:
¥y
=p:-R, T X, (MN6.48)
p=pBy z’:‘ A

rae R, - yHuBepcansHan razosan NOCTOAHHARA; M, — MONAPHaR
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