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I. OBIIME ITOJIOXKEHUA

1. Hacrosimmasa MeTOQUKA ONPEACIICHHUA pacyCTHBIX BENH-
YUH MOXKapHOI'0 PHCKa B 3JaHHUAX, COOPY)KCHHAX U CTPOCHHUAX
Pa3IMYHbIX KiaccoB (YHKIMOHANBHOH ITOXKAPHOH OMAaCHOCTH
(1amee — MeroaHKa) YCTAHABIMBACT IOPSJIOK ONPEACIICHHUS
PaCYETHHIX BEIIHYHH HOXKAPHOI'O PUCKA B 3JJaHHUAX, COOPYKEHH-
X M CTPOEHHIX (Jajiee — 3JaHHE) U pacpOCTPAHACTCA Ha 3/1a-
HUSI KJIACCOB (P YHKIIMOHAIBHOM ITOXXAPHOM ONIACHOCTH:

®1 — 3paHMs, TpPEeAHA3HAYECHHBIE VIS IOCTOSSHHOTO IIPO-
XUBAHHS X BDEMEHHOTO NpeObIBaHU JIIOJIci, B TOM YHCJIE:

a) ®1.1 — 3paHusS ACTCKHX AOIIKOJBLHBIX 00pa3oBaTellh-
HBIX YYPEXACHUH, CICIHATH3IUPOBAHHBIX AOMOB IIPECTAPEIIBIX
M UHBAJMAOB (HEKBAPTHPHEIE), OONBHHIIBI, CHANBHBIE KOpIIyCa
00pa3oBaTENBHBIX YYPSIKACHUH HHTECPHATHOI'O THIIA H JETCKHX
YUpPEIKIACHUM;

0) ®1.2 — rocTuHULEBI, OOLICKUTHA, CIIAIBHBIE KOPIyca
CAaHATOPHEB M JOMOB OTAbIXa OOINEro TUIA, KEMIIMHIOB, MOTE-
JICH ! TIAHCHOHATOB;

B) ®1.3 — MHOTOKBapTUPHEIE XXHUIBIE JOMA,;

r) ®1.4 — ogHOKBApTHPHBIE XHJIBIE JIOMa, B TOM YHCJE
0J1I0KMpPOBAHHEIE;

D2 — 3naHUA 3PENUIMHBIX U KYJIbTYPHO-NIPOCBETUTEIBHEIX
YUYpEXKICHHH, B TOM YHCIIC:

a) ©2.1 — Tearprl, KHHOTEATPHI, KOHUEPTHBIE 3JIEL, KITyOHI,
LUPKH, CHOPTHUBHBIC COOpPY)KECHHSA C TpUOyHamMH, OMOIHOTEKH
H JpYTHE YUYPEXKIACHUA C paC4CTHHIM YHMCIIOM NOCAAOYHBIX MECT
JUIS IIOCETUTENIEH B 3aKPHITHIX [IOMELIECHUIX;

0) ®2.2 — My3eH, BHICTABKH, TAHICBAIBHEIC 3aJIHI H ApPY-
rue DoX00HbBIC YYPEIKACHHS B 3aKPBITHIX IOMEIICHHUAX;

B) ®2.3 — Tearphl, KHHOTEATPHI, KOHIIEPTHHIE 3AJIbI, KITyOb,
IIMPKH, CIIOPTUBHLIE COOPY)XCHHA C TpuOyHamu, OHOmMmIoTEKH



H APYTHE YYPEXKACHHA C paCYETHHIM YHCJIOM MOCAJOYHBIX MECT
JUIS IOCETHTENIEH Ha OTKPBITOM BO3IyXE;

r) ©2.4 — My3eH, BHICTABKH, TaHLIEBAJILHBIC 3AJI6I M IPYTHE
noAOOHbIEe YUPEIKACHHUS HA OTKPHITOM BO3IYX€E;

D3 — 3gaHus opraHu3anmii Mo 00CAYXHBAHUIO HACEJICHHS,
B TOM YHCIIE:

a) ®3.1 - 3paHunsg opranu3anuii TOpro.iy;

6) ©3.2 — 3qaHns oprasHu3alHii 0OImMecTBEHHOrO ITHTaHHA,

B) ©3.3 — BOK3AJIHI;

r) @3.4 - NOMKJIMHUKH U aMOyJIaTOpHH;

n) D3.5 — noMemeHns i MOCETUTENECH opraHu3anyii Obl-
TOBOr0 H KOMMYHAJIBHOI'O OOCITY)XHBAHUS C HEPACUECTHHIM UMC-
JIOM IOCAMOYHBIX MECT IS NOCETUTENEH,

e) ©3.6 — PU3KYIBTYPHO-030OPOBHTENBHBIE KOMILIEKCHI
H CIOPTUBHO-TPCHHPOBOYHBIC YUYPEKACHUA C IOMECUICHHSAMH
6e3 TpuOyH Ui 3pUTeNei, OBITOBBIE MOMEIECHUA, OaHH;

@4 — 31aHU HAYYHBIX U 00pa30BaTENILHBIX YUPEXKIACHHH,
HAY4YHBIX H NPOCKTHBIX OpraHu3alyi, OpraHoB yIIpaBJCHUSA yU-
PEeXACHHH, B TOM YHUCJIE:

a) ®4.1 — 3gaHnsa 00IEOOpa30OBATEIILHBIX YUPEIKIACHHUIM,
00pa30BaTEIbHBIX YUYPEKACHHM NOMOJNHUTEIHLHOIO 00pa3oBaHuA
nereii, oOpa3oBaTENbHBIX YYPEXKACHHH HAYaJIbHOrO MpodeccHo-
HAJILHOTO H CPEAHErO MPOPECCHOHAIBHOIO 00pa30OBaHUS;

6) ®4.2 — 37aHNa 00pa30BaTEIbHAIX YUPEKICHHH BBICIIETO
Ipo¢eCCHORAIBHOrO 00pa3oBaHUs U JOIOJHUTEINBHOIO IIpO-
dbeccHOHAIBHOIO 00pa3oBaHMA (MOBBILICHHSA KBAIH(PHUKAIIMH)
CIICIIHAJINCTOB;

B) ®4.3 — 30aHHUA OPraHOB YNPaBICHUS YUPEKIACHUH, TPO-
eKTHO-KOHCTPYKTOPCKHX OpraHu3auuii, HH(POpMALHOHHBIX
H PEeAAKIHOHHO-H3AATEIBLCKHX OpraHu3aliii, Hay4HBIX OpraHH-
3anuii, 6aHKOB, KOHTOD, O(PUCOB;

r) ®4.4 — 35aHUA OXKAPHBIX JICIIO.



2. PacueTsl mo OLIEHKE MOXXAapHOrO PHUCKA IPOBOAATCA MY-
TEM COIOCTAaBJEHUd PaCUETHBIX BEJIHYMH MOXXApPHOIO PHCKa
C HOPMATHBHBIM 3HAQYEHHUEM II0XKAPHOIO PHCKA, YCTAHOBJIEHHOIO
®enepanbubiM 3akoHOM OT 22 miong 2008 r. Ne 123-03 «TexHn-
YeCKHif pernaMeHT O TpeOOBaHUAX MOXapHON O€30ImacHOCTHY
(manee — TexHHU4YeCcKHN pPETJIaMEHT).

3. OnpeneneHne pacyYETHHIX BEIMYUH IIOXXAPHOIO PUCKA
OCYIIECTBJIAETCS Ha OCHOBAaHHH:

a) aHaJIM3a NOXXapHOH OMACHOCTH 3JaHHUM;

0) ompeneneHHs 4YacTOTHl peaM3allUMH I10XapOOIaCHbIX
CUTYaLUH;

B) MOCTPOCHHA IMOJEH ONACHBIX (PAKTOpOB ITOXKapa JIA
pa3JINYHBIX CLHEHAPUEB €0 pa3sBUTHS;

') OIICHKH MOCICACTBUN BO3ACHCTBHS ONACHBIX (PaKTOpOB
I102Kapa Ha JIIOACH IS pa3IHYHbBIX CLIICHAPUEB €0 Pa3BUTHA;

1) HAUTHYHA CHCTEM O0ECHEeYCHUS MOXKApHOH Oe30macHO-
CTH 31aHHH.

4. OnpeneneHUe pacYCTHHIX BEIHYHH HOXApHOIoO pPHCKaA
3aKJII0YAeTCs B pacydeTe UHANBUAYAIBHOIO I0XKAPHOI'O pHCKa
IUIA )KHJIBLOB, IIEpCOHANA U IOCETUTENIEH B 3MaHHH. YHCIICHHBIM
BRIpAXKCHUEM HHAYMBUAYAIBHOTO IMOXAPHOIO pPHCKA ABISETCH
4acTOTa BO3ACHCTBHA OMNACHBIX (akTOpoB IoXKapa (nanee —
O®I]) Ha yenoseka, Haxopsmerocs B 3ganuM. Ilepeyenn OPII
YCTaHOBJICH cTaThbel 9 TeXHHYECKOro perinaMeHTa.

5. Hacrora BospeciictBua O®DII onpepenserca mia noxapo-
ONMacHOM CHTyauuH, KOTOpas XapaxKrepusyercs HauOoJbliei ornac-
HOCTBIO JJIS1 )KM3HU U 3J0pOBhs JFOACH, HAXOAALIMXCS B 30AHUH.

6. na ueneit Hacroamed METOAMKH HCIOJB3YIOTCH
OCHOBHBIE NOHATHSA, YCTAHOBJICHHBIEC CTaThell 2 TexHudeckoro
pErjlaMeHTa.

ik
Cobpanue 3akonomarenscrsa Poccuiickoit ®eaepaimu, 2008, Ne 30 (vacts I),
cT. 3579.



II. OCHOBHBIE PACYETHBIE BEJIUYHNHBI
HHANBHUAYAJIBHOI'O IIOXKAPHOI'O PUCKA

7. NMHpuBUAYyaNIbHBIA IOXAPHBIH PHCK OTBEYAET Tpe-
6yeMoMYy, eciH

0 <Q", (1)
rae Q: — HOPMAaTUBHOE 3HA4YE€HHE HHAMBHAYAIBHOIO IOXKAPHOTO

-6 -1
PHCKa, Q: = 10" rox ; Qs — pacuerHas BEJIUYMHA HhIAHBH-

AYalbHOI'O MOXAPHOI'0 PHCKA.
8. PacuerHas BenMYMHA HHINBHIYAJILHOIO ITOMKAPHOIO
pyucKka (Jp B KOXIOM 34aHHU PaCCUUTHIBACTCSA IO PopMyJIe

Q =0n*(1-Rar)* Pop-(1—Py) - (1 - Pus), 2)

rae Oy — 9acToTa BO3HUKHOBEHHS I0XKAapa B 3[JaHHH B TEUECHHE
roga, Onpeueisiercss Ha OCHOBAHHMH CTAaTHCTHYECKHX JAHHBIX,
[IPUBEACHHEIX B NpHIokeHuu Ne 1 x HacTosmedr Meroauke.
[Ipn HaM4YMH JaHHBIX O KOJHYECTBE JIOACH B 3JTaHHH HEOOXO-
OIUMO HCIIOJIb30BaTh YTOUHEHHYIO OLIEHKY, 4 NpH HX OTCYT-
CTBUU — OLICHKY B pacueTe Ha OAHO ydpexiacHue. IIpu orcyr-
CTBHM CTaTHCTHYECKON MHPOpMAIMH IOOITYCKAETCA IMPUHHMATH
On=4 - 107> ans xaxmoro 3aanus. OLEHKY YaCTOTHBIX XapaK-
TEPUCTHUK BO3HHUKHOBEHUY IOXKapa TaKXKE HOIYCKAETCs BBI-
[TOJHATH UCXOAS M3 CTaTUCTHYECCKHX JAHHBIX, MyOIHKYEMBIX
B HAY4YHO-TEXHH4YECKOM XypHaJie «lloxapHas Oe3011acHOCTEY ;
Ran — BEpOATHOCTH 3P(PEKTUBHOrO cpabaThiBaHUs YCTaHOBOK
aBTOMaTH4YeCKOro noxaporyuwenus (gainee — AYIIT). 3naueHue
napaMeTpa Ra; ONpenensieIcss TEXHUYECKON HAIECKHOCTBIO JJIe-
MeHTOB AVYIIT, npuBOAUMBIX B TEXHHYECKOH IOKYMEHTAI[UU.
[Ipy OTCYTCTRHMH CBEACHHH IO IIapaMeTpaM TEXHUYECKOH Ha-
NIEKHOCTH AOINMYCKAeTCs NPUHHUMATh Ry = 0,9. Ilpu oTcyrcrBrM
B 3JaHHH CHCTEM aBTOMATHYECKOI'O MOXApOTYUWIEHHS R, MpH-

6



HUMAaeTCd paBHO# HYJIO; Py — BEPOATHOCTH NPUCYTCTBHUA JOO-
neiil B 37aHUM, OonpeaeseMas U3 COOTHOMECHHA Py = gy /24,
IO€ lpymay — BPEMA HAXOXJICHHA MONCH B 3JaHHH, B 4acax;
P, — BepOATHOCTh 3BaKyauuu mojeH; P,; — BEpOSTHOCTb 3¢-
¢exTHBHOM pabOTHI CHCTEMBI IIPOTHBONOXKAPHOW 3alllMTHI, Ha-
IIpaBJIEHHON Ha oOecrneyeHre Oe301acHOM 3BaKyalUy JIOACH ITPH
TIoXKape.
9. BeposTHOCTS 3BaKyauMH P, pacCUMTHIBAIOT IO (opMyJie
%:ﬁi—i, ecnnt, <081, <t +t Wt <6MHH

H3

P, =40,999,ecu ¢+, <081, nt, <6MuH 3)

0,000,ecnu 7, 2 0,81, ut , > 6 MHH,

rae Ip, — pacC4eTHOE BpEMs 3BaKyallHH JIIOAEH, MHH; fy;, — BpPEMA
Hayajla 3BaKyalud (MHTEpBAJl BPEMEHH OT BO3HMKHOBEHHA II0-
Kapa 10 Hayajia 3BaKyallud JIOACH), MHUH; /s, — BpEMS OT Havaja
noxkapa a0 OJ0KMpoBaHUS 3BaKyallMOHHBIX IYTEH B pe3yJbTaTe
pacnpocTpaneHys Ha HHX O®II, UMeromuX npeneapHo AOmycC-
TUMBIE I JHOAEH 3HaYeHuA (BpeMs ONOKHpOBaHHUSA IIyTell 3Ba-
KyalliH), MHH; [« — BpeMSA CYIIECTBOBAHUSA CKOIUICHHH mozeit
Ha y4acTKax OyTH (IUIOTHOCTH JIIOACKOro IMOTOKA Ha MYTAX IBa-
Kyaluy npeBpluaet suaueHue 0,5).

10. PacueTtHOe BpeMs 3Bakyalldid JIOAEH I, H3 MOMeIIle-
HUH H 3JaHHH ONpeaeisercd Ha OCHOBE MOJCIMPOBAHHUS BH-
XKEHHUS JIIOACH IO BHIXO0JIa HAPYXKY OJHHM U3 CIEIYIOIIHX CIIO-
co0OB:

10 YIPOIIECHHOH AHAJIUTHYECKOH MOJEIH ABHXEHUS

JIIOACKOTO NMOTOKa, NPUBECACHHONH B IMPpHUAOXKEHHH Ne 2 K Ha-
crosied Meroauke;
10 MaTe€MaTHYCCKOH MOAECIH HHIHMBHAYAJIBHO-IIOTOY-

HOIr'O ABMIXKCHHA JIIOACH U3 30aHUd, IPUBECACHHOM B IIPHIIOXKE-
uuH Ne 3 K HacTrosmeit Meroauke;



[I0 HMUTALMOHHO-CTOXACTUYECKOM MOJENIH IABHKCHMS
JIOACKHX MOTOKOB, NPHBEACHHON B NMPpHJIOXKECHHUU Ne 4 K Ha-
crosied Meronuke.

Be10op cmocoba onpeneneHus pacdeTHOIO BPEMEHH JBa-
KyallHH MIPOU3BOAUTCS C YIETOM crienudrusCKuX ocoOCHHOCTEH
O00BEMHO-IIAHMPOBOYHBIX pEIICHHH 30aHHsA, a TaKXKe O0COOEH-
HOCTEM KOHTHHICHTA (€ro OQHOPOAHOCTH) IIONEH, HaXOAsIIHX-
CA B HEM.

lHpu onpeneneHun pacyeTHOro BpEMEHH 3BaKyallMH Y4H-
THIBAIOTCSA NAaHHBIEC, NIPHUBEAECHHBIE B IPHUIOXKEHUHM Ne 5 K Ha-
crosuiedl MeTroauke, B 4YaCTHOCTH, NPHHIHUIIBI COCTABJICHHUA
pacyeTHON CXEMBI 3BaKyallld JIIOACH, ITapaMeTphl JABUIKCHHS
JXOAEH pa3MUYHBIX Tpynn MOOHIBHOCTH, a4 TAaK)XE 3HAYCHHS
IUIOINAAECHA IOPU3OHTAIBHEIX IMPOCKUHHN pa3MYHbIX KOHTUHICH-
TOB JIIOJEH.

[Ipu nipoBeIeHUH pacueTOB CACAYET TAKIKE YUHUTHIBATD, YTO
IIpM HAIHYUM ABYX H 00Jiee 3BaKYaI[MOHHBIX BBIXOZIOB OOINAs
NpPONMYCKHast CIIOCOOHOCTh BCEX BBIXOJIOB, KpOME KaXXIOro OI-
HOT'O U3 HHUX, JIOJDKHA 00€eCIIeynTh 0€30MacHyIO 3BaKyaluIo BCEX
JTIONEH, HaXOASAIIUXCS B IIOMEIEHUH, HA 9TAXE WIM B 31aHHUH.

11. BpeMs Hagana 3BaKyallMiy f,;, ONPEACIAECTCI B COOTBET-

CTBUM C NYHKTOM 1 nipuiioxkeHns Ne 5 k Hactosuuer Meroauxe.

12. Bpems OnoxkupoBaHUsA NMyTeH 3BaKyallUH fg; BHIYUCIIS-
eTcsl IMyTeM pacuera BpeMeHH AoctmxeHus O®II npenensHO
NONYCTHMEIX 3HAYECHHH HaA 3BAKyallMOHHBIX NIYTAX B pa3lUYHbIC
MOMEHTH! BpeMeHH. llopsamok npoBeneHus pacdyera M MareMa-
THYECKHE MOJEIH IJIA OINpEACICHUS BpeMEHH OJOKHpOBaHUA
NyTed 3BaKyalldd OIIaCHBIMH (PpakTopaMH IIOXKapa NPUBEACHLI
B npuioxeHud Ne 6 K Hacrosieit Meronuke.

13. BeposaTHOCTh 3 PeKTHBHON pabOThl CUCTEMBI IIPOTHU-
BOIIOXKApHOM 3alUTH Py, HampaBiieHHON Ha obecreueHue Oes3-
OIIaCHO# 3BaKyallUM JIIOJEH, paCCUUTHIBAECTCS IO (popMYyJIe



Py =1—(1 — Rogu * Rcoys) (1 — Rosu * Ropz)s (4)

riae Rogy — BEpOATHOCTE 3¢ (PEeKTHBHOrO cpabaThIBaHUA CHCTEMBI
OXXapHOHM CHrHAIM3alMU. 3HaUCHHE napaMeTpa Rqyey ONpecs-
eTCA TEXHHYECKOM HAJC)KHOCTBIO IJIEMEHTOB CHCTEMBI IOXKap-
HOM CHUrHAJIHU3alH, IPHBOAUMBIX B TEXHHYECKOH HNOKYMCHTA-
nuu. IIpy OTCYICTBHH CBEACHHMHU MO MapaMeTpaM TEXHHUYIECCKOH
HaJAC)KHOCTH AONYCKaeTCs NpHHHUMATh Ryey = 0,8; Rcoyry — yc-
JIOBHast BEPOATHOCTH IDPEKTHBHOIO CpabaThIBaHHA CHCTEMBI
OIOBEIICHHS JIOAEH O NMOXKAPE H YIPABICHHA SBaKyalHEH JOICH
B ciay4dae 3(¢p(HEKTHBHOIO cpabaThIBaHHS CHCTEMBI HOXAPHOM CHr-
Ham3auuM; Rz — YCIIOBHAs BEpOATHOCTH () ¢eKTHUBHOrO cpaba-
THIBAHMA CHCTEMBI NPOTUBOABIMHOM 3aIITHI B ciiy4yae 3 eKTHB-
HOro cpabaThIBaHHsA CHCTEMBI IOKAPHOH CHTHAIM3AI[UH.

ITopsinok OLeHKH mapaMeTpoB Roeu, Rcoys H Rz npHBe-
IeH B pa3aene IV Hacrosmeinn Metoaxku.

I11. IIOP 10K ITPOBEJAEHUS PACUETA
HMHAUBUAYAJIBHOI'O HOXAPHOI'O PUCKA

AHanusz noxcapnoi onacHocmit 30aGHUR

14. Jlna npoBeicHAA aHAIM3a MOYKAPHOH OMaCHOCTH OCYIIIE-
CTBIIETCS COOp NAaHHBIX O 3MAHHH, KOTOPHIE BKJIIOYAIOT:

00BEMHO-IUIAHMPOBOYHBIE PEIICHHU,;

TEIUIOQU3NYECKAE XAPAKTEPHCTHKHA OrpaXXKAaloMMX KOH-
CTPYKUHH H pa3MEILCHHOr0 000py10BaHHS;

BHJI, KOJIMYECTBO H pa3MEIICHUE IOPIOYMX BEIMECTB H Ma-
TEPHAJIOB;

KONUYECTBO ¥ MECTA BEPOATHOIO pa3sMEICHUS JIHOACH

CHCTEMBI ITOXXapHOU CHTHATM3AL{H ¥ MOXXAPOTYIICHUS, [IPO-
THBOABIMHOM 3aIMTEI, OIIOBEUICHUA JIOACH O MOXKApe U yrpasJie-
HHS SBaKyallUeHr MOICH.



15. Ha ocHOBaHMH IONYYCHHBIX HOAHHBIX MPOM3BOIUTCS
aHaAJIU3 MMOXXAPHOM OMACHOCTH 3JaHUS, IIPH 3TOM YUHUTHIBACTCA:

BO3MOJXKHad AUHAMUKA pPa3BUTHUA I10XKaApa;

COCTaB U XapaKTEPUCTUKHU CHCTEMBI MPOTUBOIOXKAPHOU
3al0UTEI;

BO3MOXHBIE IMOCIEACTBUA BO3JICHCTBHUSA IIOXapa Ha JIO-
JIEH 1 KOHCTPYKIIMH 31aHH .

Onpeodenenue yacmomeol peanuzayuu
NOXCAPOONACHBIX CUMyayuu

16. HacToTa peanu3anmu mOXapooNacHBIX CHTyalHiH OIl-
peaCIsSeTCA YaCTOTON BOZHUKHOBEHHS IT0XKapa B 3/1aHUH B TEYE-
Hue roga. llopsaok onpenencHus 4acTOTHl BOSHUKHOBEHUSA II0-
Kapa B 31aHuM npuselicH B pasaene 1l Hactosen Meroauku.

Ilocmpoernue noaeii onachuvix (hakmopoe noxcapa
Ol PA3IUYHBIX CYCHAPUEE €20 Pa368UMUA

17. 1nst OCTpOeHHUs MOJiell ONacHBIX (aKTOpOB MoXKapa
IPOBOOUTCSA 3KCIEPTHBHIH BBIOOpP CIIEHAPHUS HIIA CLECHAPUEB
noxapa, NP KOTOPBIX OXHUIAIOTCA HAUXYALIHE IOCICACTBUA
IS HAXOOSIUXCS B 3JaHUH JIIOJEH.

GopMynIupoBKa CIICHApHUA Pa3BUTHUS [0XKapa BKIIOYAET
B ce0s CIenYIOIUE 3TalbI:

BRIOOp MecTa HaxXOXJACHHS MEPBOHAYAIBHOIO O4yara Iio-
»Kapa H 3aKOHOMEPHOCTEH €ro pa3BUTHA;

3aJjaHue pacueTHOM obOnacTu (BBIOOp paccMaTpuBacMOM
[IPH PACYETE CHCTEMBI IOMEIUEHUN, ONpPENENECHUE YYUTHIBAE-
MBIX IIPH pacyeTe JJIEMEHTOB BHYTPEHHEH CTPYKTYpHI IIOME-
HIEHHH, COCTOSIHHA ITPOEMOB);

3aJIaHUE MApaMETPOB OKPYXKarolel cpeabl U HavaJIbHBIX
3HAYECHUH ITapaMeTPOB BHYTPH [TIOMELIEHHH.

B cooTBeTcTBHM ¢ npuiioxxeHHueM Ne 6 K HacTosuied Mero-
IHUKEe POpMYIHPYETCa MaTEMAaTUYECKass MOAEb Pa3sBUTUA MOXKa-
pa U IIPOBOAUTCA MOACIUPOBAHUE NUHAMHKH €TI0 pa3BUTHA.
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Ha ocHOBaHMM pe3yJIFTATOB PacdyeTOB OCYLICCTBIIAETCA IIO-
CTpOEHHE TToJieil ONMmacHbIX (JaKTOPOB MOXKapa M OIpeleNIeTCs 3Ha-
yeHHe BpeMeHH OJ10KupoBaHHA ITyTel 3BaKyamu ODI1 75,

Ouenka nocieocmesui 6030eicCmeun
ONAcHbIX PAKMOpPoe HOXHCapa Ha rooel
O/LA PA3IUHHbIX CUEHapUes e20 pa3eumun

18. Onenka nocineaCTBHH BO3ACHCTBHA OMACHBIX (PaKToO-
POB IIOXKapa Ha JIIOACH 3aKJIIOYAETCA B ONpPEACICHHH BEPOAT-
HOCTH 3BaKyallMH JTIOJAEH H3 3MaHUA [IPH IOXKape.

BeposaTHOCT 3Bakyauuu noje#l onpeaensercs mo ¢Qop-
Myle (3) Ha OCHOBE COIIOCTaBJICHUA 3HAYECHUH PpacCUYETHOIrO
BpEMEHH JBAaKyalldH JIOACH U BpeMEHH OJIOKMpOBaHHA NMyTeH
3BaKyallHH ONaCHBIMH (paKTOpaMH IoKapa.

Jnga onpeneneHus pacdeTHOrO BPEMEHH 3BaKYyallHH JIIO-
ACH I, B COOTBETCTBHH C NpHIOXKEHHSAMH Ne 2-5 K HacTosImeH
Mertoauke onpenensercss MOACIb 3BaKyalldH JIIOZEH U3 3[a-
HHUSA, NPOBOAUTCA IIOCTPOCHHE PAaCYECTHOM CXEMBI 3BaAKyallHH
H OCYIUECTBIIACTCSI MOJACIHPOBAHUE IBAKYyallUH JIIOACH.

19. B cooTBeTcTBHH ¢ pasjaenoM Il HacTogmmet Meroauku
IIPOBOOUTCS ONpENeeHHE PacyeTHOH BEIUYHMHBI HHIAUBHOY-
ATBHOI'O IOXKApHOro pucka (J, U CONOCTABICHUE €€ ¢ HOPMATHB-

HBIM 3HAYE€HHEM MHAMBHAYAIBHOTO IT0KapHOTO PHCKA Q:.

Yuem nanuuua cucmem obecneyenun
ROMCAPHON Oe30naCHOCMU 30GHUR

20. Hanname cucreM obecrieyeHUs MoxapHOM 0e30macHoO-
CTA 3JaHHS YYUTBHIBACTCA B COOTBETCTBHH ¢ ¢Qopmysnoin (4)
¥ MOJIOXKECHUAMH pa3gena IV Hacrodinesnt Meroauku.

biok-cxeMa, HIUIOCTpUPYIOmas MOpSAOK NMPOBEACHHUA pacye-
Ta HHIMBHAYAIEHOI'O [IOXKAPHOIO PUCKA, MPEACTAaBICHA Ha puC. 1.
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' |
: |
WHAMBUTYANBHOIO
l NCOKAPHOMD PUCKA :
l |
l PacueTHO® SHANOHNS Pac4eTHoS 3HaueHne |
| NOXKAPHOIT PUCKE NPBBLALAET NOKAPHOND PUCKA HO |
| HODMEATHBHOO NPEBLALAOT HOPMATHBHOS |
: |
' NCKADHENA PUCK NPEBLALAST nCoKapHEA pucK He npeswiuaer | |
' AOMYCTHMOS SHEOHNE AOITYCTUMOE IHAYOHUO |
| |

A TN IS e IS SIS SIS A B ok I SIS T s llais aaeer il TS SEEEET EEEN e e el S

Puc. 1. IHopsaodok npogedernus pacuema uHousuoyantoHo20o NONCAPHO20 PUCKA
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IV. IOPSIIOK PA3BPABOTKH JOITIOJHHUTEJBHBIX
IMPOTUBOIIOXKAPHBIX MEPOITPUSITHU
IIPU ONPEJIEJEHUUN PACYETHOU BEJIMYUHBI
NHIAUBHUIYAJBHOI'O IOXKAPHOI'O PUCKA

21. B cnydyae eciu pacyeTHasd BEJIMYHHA WHIWBHIYaIbHO-
ro II0)KAPHOI'O PHCKA IIPEBHINACT HOPMATHBHOEC 3HA4YCHHE,
B 3JIaHHH CJIEAYET NMPEXYCMOTPETh AONOJHUTENBHBIEC IIPOTHBO-
MOXApHBIE MEPONPUATHS, HANIPABICHHbIE HA obecricucHue Oe3-
OIIaCHOM JBaKyallUH JIFOAEH IIPH MoXape.

K 4uciny npOTHBONOXXAPHBIX MEPONPHATHM, HallpaBJICH-
HBIX Ha obecreueHue Oe30macHO 3BaKyallMy JIOACH NMpH I10-
Xape, OTHOCATCA:

IIPAMEHEHHE AOMOHUTENBHEIX 00BEMHO-IJIAHUPOBOYHBIX
pPEIIEHHM U CpEeACTB, 0OECHEUYHBAIOLIUX OrPaHHYCHHE pacIpo-
CTPaHCHHUA I10XKapa;

YCTPOUCTBO HONOJNHHUTEIBHBIX JBaKyalMOHHBIX INYTEH,
OTBCYAIOLIUX TpeOOBaHUAM O€30MmacHOM 3BaKyallUM JIOAEH
IIPH 110XKape;

YCTPOMCTBO CUCTEM OIOBELICHMA JIOACH O II0)Kape H yIpas-
JICHHUA 3BaKyalHeHd JrogeH MOBLIICHHOIO THIIA;

IIPHMEHEHUE CUCTEM NPOTHUBOABIMHOM 3alUTHI OT BO3-
NEUCTBUS ONMACHBIX aKTOpOB MOKAPa;

OI'paHHYCHHE KOJIMYESCTBA JIIOACH B 3JaHUMU OO0 3HAYCHHIMH,
obecneunBaronmux 6€30MacHOCTh HX 3BaKyalluH U3 3JaHHA.

22. 9PpPeKTHBHOCTH KAXKAOI0 U3 IEPEUYHCIICHHBIX BHIIIE
IIPOTHBONOXAPHBIX MEPONPHUATHHU OINPEHEAACTCI CTENEHBIO
BIIUSAHHUA HA MapaMeTpsl fp , lon 5 fuy, @ I CHCTEMBI IOXKAPHOU
CHTHAJIH3alHH, MPOTHBOALIMHOM 3al0UTHI U CHCTEMBI OIOBE-
DICHHS JIOJCH IPU MOoXape U YIPaBICHHUA 3BaKyalMel Noaci
TaK)X€ YCJOBHOHM BEPOSTHOCTBHIO BEIIOJIHEHHUA 33Ja4YM IIPH I10-

xape (Rosus Rcoys H Rupz).
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23. lIlpuMmeHenne B Ka4yecTBe NOIOJHHTEIBHOIO IIPOTH-
BOIIO)KAPHOI'O0 MEPONPHATHS O0BEMHO-IIJIAHMPOBOYHBIX peElIe-
HHH ¥ CPEACTB, 00ECIEYHBAIOUINX OTPAHUYEHHE PaCIPOCTPaHE-
HUS 110XKapa, JOCTUIaeTcd OOECIECUYCHHEM HOPMHPYEMBIX IIpe-
JI€JJOB OTHECTOUKOCTH M IIOHM)KCHHOM ITOXKapHOM OIACHOCTH
OOJIMIIOBCUHBIX CTPOMTEIBHBIX MATEPHATIOB, MCIOJB3YEMBIX
B OTpaXJalOINUX KOHCTPYKHHUAX IIOMEILIECHHS, B KOTOPOM Ha-
XOOHUTCS BEPOATHBIA OYar 1oxapa.

CreneHb BIUSAHUA AAHHOTO JXOMOJHHUTEIBHOTO IPOTHBO-
II0XXKapHOr0 MEPONPHATHS HAa JUHAMUKY PaCNpOCTPAHEHHS TIO-
)Kapa A COOTBETCTBEHHO 3HAUECHHE ITapaMeTpa fg,; ONPEACIACTCA
IyTEM IPOBEACHHA IIOBTOPHOrO pacudera [lg; IIOCJIE BHECECHHUS
COOTBETCTBYIOIIUX HM3MEHEHHN B cXeMy OOBEMHO-IIJIAHHPO-
BOYHBIX PCIICHUH 3JaHUA.

24. llpy npUMEHEHMH B KA4YECTBE MJOMOIHHUTEIBHOIO IIPO-
THUBOINOXXAPHOT'O0 MEPONPHATHA YCTPONUCTBA HOMOJHHUTEIBHBIX
9BAKYAIlHOHHBIX NYTEH U BHIXOLOB CJICAYET BBIIIOJIHUTH ITOBTOP-
HBIH pacyeT IT0 OLICHKE IlapaMmerpa £, Y4ETOM OTKOPPEKTHUPOBAH-
HBIX 00BEMHO-TUIAHUPOBOYHBIX PEIICHHUIA.

25. Ilpu npuMeHEeHNH B Ka4eCTBE JOMOJHUTEIBLHOIO IPO-
THBOIIOXXApPHOI'0 MEPONPHATHA YCTPOHUCTBA CHUCTEMBI OIIOBEHIE-
HH JIIOAEH O IOXKape U ynpaBJICHHS dBaKyalldeH JIIOJICH MOBEI-
MICHHOI'O THIIA CJIEAYET BLIIOJIHUTE ITOB1OPHEIM pacyeT IO OLEHKE
[apamMeTpa fp C YY4ETOM IepepacnpeaeieHys1 IOTOKOB 3BAKYHPYIO-
IIIAXCH 1 U3MEHCHMA CXEMBI 3BaKyallid B 3aBUCUMOCTH OT CLIEHA-
pPHUEB BO3HUKHOBEHHMS M Pa3BHTHUA NI0XKApa U COOTBETCTBEHHO all-
roputMa (QPyHKUMOHUPOBAHUS CHCTEMBl ONOBCIIEHUS JIOMACH
O II0XKape M YNPaBJICHHUS 3BaKyallueH JIIO/IEH.

3HaueHHue napamerpa Rcoyo I JaHHOTO TEXHHYECKOro
pelLlICHUA OIpEeHesieTCd TEXHUYECKON HaNAEXKHOCTBIO 3JIEMCH-
TOB CHCTEMB! OMOBECIICHHUSA MIOAECH O IOXKape MU yINpaBJICHHA
3BaKyaluen JoJAeH, MPUBOJIUMEIX B TEXHHYECKOH TOKYMEHTA-
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M. [Ipn oTCyTCTBHH CBEIEHH 110 IapaMeTpaM TEXHHYECKOH
HaZIe)KHOCTH OOIIYCKAETCA MPUHHMATh Rcoys = 0,8.

26. BmusiHue CUCTEMBI MPOTHBOABIMHOM 3alIMTHI HA YPO-
BeHb 00ecIeuyeHHOCTH 0€30acHOM dBaKyalluy MOACH IIpH NO-
XKape OII€EHHUBAETCA NMOCPEACTBOM pacyeTa 3HAYCHHUA lg; C yUC-
TOM TE€XHHYECCKHX XapaKTCPUCTHK IMPHUMEHSIEMOr0 BECHTHIISLIM-
OHHOI0 00OpyAOBaHUs NMPOTUBOABIMHOM 3amuThl. Ilogbop na-
pPaMeTpOB BECHTHIALMOHHOrO O000pPYAOBAHHUA OCYLIECTBIACTCS
B COOTBETCTBHH C HOPMATUBHBIMH NOKYMEHTAaMH IIO IOXKap-
HOU Oe3omacHOCTH. [Ipu 3TOM AJid BEIMONHEHHS PAaCYETOB ClIE-
AYET IPUMEHATH 30HHYIO (30HAIBHYIO) MJIM IIOJICBYIO MOJCIIH.

3HayeHUEe MNapaMeTpa Rpps A7 JaHHOrO TEXHUYECKOIO
peIEHNd onpeaensaeTcss TCXHUYECKOU HAJCI)KHOCTHIO 3JIEMEHTOB
ABTOMATHUKH YIIPaBJICHHS NPOTUBOABIMHOM 3alUTOH, a TaAKXKE
TEXHAYCCKON HAIOEXHOCTBIO 3JIEMEHTOB NPOTHBOALIMHOM 3a-
IUTHI, [IPUBOAMMBIX B TEXHMUYECKOH NOoKkyMmMeHtauud. IIpu or-
CYTCTBHH CBEACHHH MO mnapaMeTpaM TEXHUYECKOH HANCKHOCTH
JoIycKaeTca npuHuMarh Rz = 0,8.

27. Orpanu4eHue KOJIUYECTBA JIOAEH B 3JaHUM IO 3HAYE-
HUH, obecrieunBaromnX 06€30MacHOCTh HX 3BaKyalliH M3 3aHHS
IIpH MOXape, YYUTHIBACTCA IIOCPEACTBOM MOBTOPHOTO pacdera
3HAQYCHHUA I1apaMeTpa fp, INpPH CYLIECTBYIOIIUX OOBEMHO-
IUIAHHPOBOYHBIX PEUICHUSX M OrpaHHYCHHOM 3HAYCHHH KOJIH-
4YECTBA 9BaKyHPYIOIUXCA NPH MoXKape.

28. Jlna moydeHHs MCXONHBIX HAHHBIX, HEOOXOMHUMBIX
IUIS1 IPOBEACHHUS pacyeTOB, IPEAYCMOTPEHHEIX HacToswwEeH Me-
TOAUKOH, CIeAyeT HCIONB30BaTh CIPABOYHBIC MCTOYHMKH WH-
¢opMaLuK ¥ IIPOEKTHYIO NOKYMEHTALHIO 3/JaHHS.
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MNMPAJIOXEHHE Ne 1
K nynkmy 8 Memoouxu

CramucTuyeckue aaHHble O 4acToTe BO3HUKHOBEHUSA
noxapa B 3aHUAX

YacTroTa BOSHHKHOBCHHA MOXKapa
B TCYCHHUE roja

B pacuere

=)

HanMeHoBanHe 31aHRA

YTOYHEeHHAas

Ha OHO
YYPCIKIACHHUE OlicHKa
JleTCKHe NOIIKONBHbIE YUPEKACHUA | 7.34 - 107 972-10

(merckuit can, ACnH, oM pebeHKka) (B pacyere

OO0weodpa3oBaTe/ibHbIE YUpexKIe-
HUA (IIKOAA, HIKOJAa-HHTEPHAT,
JETCKHH NOoM, nunen, ruMHasus,
KOJINEHXK)

YupexxIcHUA Ha4aIbHOro npodeccHo-
HATLHOTO 00pa3oBaHus (MpogeccHo-

HAJIbHOE TEXHHYECKOE YYIWIHIIE)

(B pacueTre
Ha OJHOTO

YypexxaeHua cpeaHero npogeccHo-
HaJILHOro 00pa3oBaHuA (CpeaHee
crieHyalbHOe YueOHOe 3aBEicHHE)

(B pacueTte

Ha OJHOIO

YypexACHUA BbICLICTO
npodeCCHOHANBHOTO 00pa3oBaHus
(Bhicuiee yueOHOe 3aBeICHHUE)

(B pacuere
Ha OJITHOTO

[Ipoune BHEIWIKONbHLIE
U NETCKHE YUPEKIACHUA

JleTckue 0310POBHTENLHLIE 1,26 - 107
nareps, IeTHHE NETCKHE Na4H

BONBHHLBI, FOCTIUTANIH, KITHHUKH, 3,66 - 10 2,358 - 10
pPOAWIBHbBIE AOMA, IICHXOHEBPOJIOTH- (B pacueTe Ha OJIHO
YeCKHE HHTEPHATBI H APYrue CrauHo- KOMKO-MECTO)

Hapbl

(B pacueTe Ha oJ-
HOrO OTABIXAK)-

. I I I S I -

o)



OkoHuyanue mabruyu

YacroTa BO3HHMKHOBEHHS M0Xapa
B TCUEHHE Iroxa
HauMeHOBaHHUE 3MaHHUA B pacuere

Ha OJHO
YYPEIKACHHUE
CaHaTopuy, [OMa OTAbIXa, Npodu- 2,99 - 10
TAKTOPHH, IOMA NMPECTAPENBIX

H HHBAJILAOB

AMOyJ1aTOpHMH, NOMUKINHUKHA, AUC-
MaHCEPhl, MEANTYHKTBI, KOHCYJIbTalMH

(B pacueTe Ha OAHO
NOCEIICHUE MaLH-

IIpeanpuaTus poO3HUYHON TOPrOBIIH:
YHUBEPMArd, MPOMTOBAPHLIC Mara-
3MHBl; YHUBEPCaMBI, IPOAOBOJIb-
CTBEHHBIC Mara3uHbl; Mara3yHel
CMEILUAHHBIX TOBAPOB; aNTEKH,
alITeYHbIC JIAPBKH; MPOYHE 31aHHA

(B pacuere
Ha OJHOTrO
paboTaromiero)

12 |IlpeqnpusaTHsa pPRIHOYHON TOProOBIIH:
KpPBITbIC, ONTTOBLIE PHIHKH (U3 34aHHMIA
CTALlMOHAPHON MOCTPOMKH), TOPro-

BbI€ MMABHJILOHBI, KHOCKH, JIAPBKH,

1,13 107 1,678 - 107
(B pacuere
Ha OJJHOTO

pabortaioiero)

MUTaHHUA (B pacuere Ha OAHOIO
naboTarolero
['OCTHHHLIBI, MOTENH 2,81 -10 3,255- 107
(B pacyere
Ha OJHO MECTO

CriopTHBHBIE COOPYKECHHS 1,83 - 10

KiyOHbIe ¥ KyNbTypHO-3penuiuHbie | 6,90 - 10°
NN ACHHUA

16 10
1,38 - 10°
3penuoIHble YYpeKAeHHA 9,66 - 10
(TeaTphl, UPKH)

-]-m

o
)

I

~l

4,03 - 10°
(B pacueTe Ha OJHO

NOCCIICHUC

il
L

P—
)
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IMMPAJIOXEHHUE Ne 2
x nynkmy 10 Memoouxu

ynpoleHHan aHanuTUYeckan Mofenb ABUXEHUA NIOACKOro NoToKa
(onpepnenexue pac4yeTHOro BpeMeHy 3BaKyauuu nioaeu
U3 NOMELLEeHUN U 3aHKK NO pacyeTy BpeMeHn ABUKEHNUA OQHOro
WM HeCKONbKUX NIOACKUX NOTOKOB Yepe3 IBaKyaLKOHHbIE BbIXOAb!
OT Haubonee ynaneHHbLIX MECT pasMmelLLeHuna noaen)

PacyeTHOE BpeMs 3BaKyaLH JIOAEH £, U3 IOMEHICHUH U 3/1a-
HHUI yCTaHABIIMBACTCA 10 pacyery BPEMEHH ABIDKCHHUS OJHOIO WK
HECKOJIbKHX JIFOJACKHX IIOTOKOB Yepe3 3BaKYAllHOHHBIC BBIXOEI
OT HanboJiee yIaJICHHBIX MECT pa3sMEINCHH JIFOICH.

IIpn pacuere Bechb IMyTh IBMDKCHHS JIOJCKOrO MOTOKA
[IOApa3AeiAeTCs Ha YYaCTKH (IPOXOJ1, KOPHAOP, ABEPHOH IIPO-
€M, JICCTHHYHBINA Mapim, TaMOyp) JinuHoi# /; 1 mupuHOi 0;. Ha-
YaNbHBIMHA YYAaCTKaMH SBIAIOTCA NPOXOABI MEXAY pabdounmMu
MeCTaMH, 000pyZIOBaHHEM, PANAMH Kpeces M T. II.

IIpu onpeneneHun pacyeTHOrOo BPEMEHHM 3BaKyallUH JIXO-
IEH NJIMHY ¥ MIHPHHY KAXIAOro y4acTKa IIYTH 3BaKyanHd A
NPOCKTUPYEMBIX 3JaHUH NPHHUMAIOT IO IPOEKTY, a Aasd IIO-
CTPOEHHBIX — MO (AKTHYECCKOMY IMOJIOXKEHUIO. JUIHHY nyTH
II0 JIECTHHYHBEIM MapimaM, a TaKXe IO IaHiycaM H3MEpAIOT
1o JyIMHEe Mapma. JUIMHY IyTH B XBEPHOM IPOEME NIPUHHAMAIOT
paBHO# HymoO. IIpoeM, pacnonoxeHHbI B CTCHE TOJIHUHOMN 00-
nee 0,7 M, a Takxe TaMOyp clienyeT CYUTATh CAaMOCTOATEIIbHEI-
MH Y9aCTKaMM F'OPH30HTAJIbHOI'O IIYTH, UMEIOIUMMHU KOHEYHYIO
INuny I;.

PacueTHOE BpeMs 3BaKyallMd JIIONEH [, clegyeT ompeje-
JIATh KaK CYMMY BPEMEHH IBHXXCHHUS JIIOACKOTO MOTOKA IO OT-
NEJIBHBEIM ydacTKaM NVTH #; o dopMyie
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bh=h+h+ht. .t (I12.1)
rac f; — BpeMsa JIBHKCHHS JIIOACKOr0 IMOTOKA Ha IIEPBOM
(Ha4aJlbHOM) YYaCTKE, MHH; fy, 13, ..., I; — BpEMA ABHIKCHHA JIION-
CKOr'o IMMOTOKa Ha KXAOM U3 CIEAYIOMHUX IOCIIEC IEPBOTO y4yacT-
Ka NIyTH [;, MHH.

Bpems qBHKEHHS JIOACKOrO IMOTOKA 110 IEPBOMY Y4aCTKY
IIyTH, /{ MHH, paCCUATHIBAIOT MO (GOpMYJIE

Hh= -{-1- . (112.2)
4
rae /) — JJIMHA IepBOro y4acTka NyTH, M; V| — CKOpOCTh JBHXKE-
HHA JIOJCKOro IMOTOKA MO0 FOPH3OHTAIHHOMY IIYTH HA IEPBOM
ygyacTke, M/MuH (ompeaensaerca no Tabi. [12.1 B 3aBUCHMOCTH
OT IJIOTHOCTH D).
[I10THOCTE OAHOPOAHOTO JIOACKOTO IMOTOKA Ha IEPBOM

yqacTKe nyTH [ pacCUHTHIBAIOT 11O GopMyJie

_NJ

D, = 5, (I12.3)
rae N1 — 4uCIIo JIIOACH Ha NMEPBOM Y4YacCTKe, 49€l.; f — CpeaHds
[UIOIIab TOPH30HTAIBHOM NPOEKIMH 4ENOBEeKa, M-/del., IIpH-
HUMaeMasi B COOTBETCTBMH C NMYHKTOM 4 mnpuioxeHHsa Ne 5
K HacToser Meroauke; 60; — IIMpHHA NIEPBOrO yJacTKa ITYTH, M.

Ckopocts V; nBIDKEHHS JIFOCKOTO MOTOKA Ha y4acTKaX ITyTH,
CJIEYIOMX IIOCIE TIEPBOro, MPUHUMAIOT 1O Tadm. [12.1 B 3aBuCH-
MOCTHU OT HHTCHCHMBHOCTH OBYDKCHHS JIFOACKOIO IMOTOKA IO KAKIO-
MY M3 ITHX YYaCTKOB IIyTH, KOTOPYIO BEMHCIISIOT I BCEX y4IaCT-
KOB IIyTH, B TOM YHCJI€ M ) JBEPHBIX IIPOEMOB, 10 opMyIJIc

_ i1 O;_i
o,

!

d; (T12.4)
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rae 9, 0,1 — MHUPHHA PACCMATPHBAEMOrO i-ro H NPEAIIECTBYIO-
HIErO €EMY y4acTKa IIYTH, M; §; ¢i-] — AHTEHCHBHOCTH JBHKCHHS
JIHIOACKOro moToxka MmO pacCMaTpHBacMOMY [-MY H IIpEANIECT-
BYIOIIEMY Yy4acTKaM NyTH, M/MHH (MHTCHCHBHOCTH IBHIKCHHUSA
JIIOACKOTO MOTOKA Ha MEPBOM Y4aCTKE NMYTH g = g1 OIpeaess-
erca oo Tabi. [12.1 no 3magennio D;, yCTaHOBICHHOMY 110 (op-
Mmyie (I12.3)).

Ecnmu 3Hauenue ¢q;, onperemaemoe mo ¢opmyne (112.4),
MEHBINE WIH PaBHO ¢max, TO BPEMSA NBHIKCHHA IO YIACTKY IYTH
!, MAH, PaBHO:

ti =L (H2.5)

IIPH 3TOM 3HAYECHHA §max, M/MHH, CIICAYECT IPHHAMATh PABHBIMH:
16,5 — U1 rOpHU30OHTANILHBIX NYTEH;
19,6 — na ABEpPHBIX TPOEMOB;
16,0 — nng necTHUUBI BHU3,
11,0 — nna necTHUIBI BBEPX.
Ecmu 3HadeHuwe g¢;, omnpeaeneHHoe no dgopmyne (112.4),
OONBIIE Gmax, TO HIMPHHY O; JAHHOIO ydacrka IIYTH CIEHyer
YBEIMYMBATh HAa TaKO€ 3HAYCHHE, NPH KOTOPOM COOromacTcs

yCIIOBHE:
ql' S qmax- (H2.6)

[Tpr HeBO3MOXHOCTH BeMOJHEHUA yenoBus (112.6) unren-
CHBHOCTH M CKOPOCTH JBHXKEHHS JIOACKOTO IOTOKA IO YY4aCTKY !
onpeacstor mo Tabn. I12.1 nmpu 3nayenun D = 0,9 u Ooinee.
[Ipu 3TOM CnegyeT yYHMTHIBaTH BpPEMs 3alIEPXKKH JBHIKEHHS JIO-
Iei H3-3a 00pa3oBaBIIEroCcsi HMX CKOIUIEHHS B COOTBETCTBHH
C IYHKTOM 5 npuioxxkeHus Ne 5 x HacTosmer MeTtoauke.
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Tabruya 2.1

HNHTEHCHBHOCTDL H CKOPOCTh ABHKCHHH JIIOACKOI0 NOTOKA
HAa pa3sHbIX yYaCTKAaX nyrei 3BaKyalluHy B 3aBHCHMOCTH OT IJIOTHOCTH

JBepHoi

JIe¢THHUA BHU3

["opn30HTANBLHEIH TYTh Jlecriuiia BBEPX

I1noTHOCTE poeM,
noroxa D, Cxopocts ¥, HuTeHcHB- MHTCHCHB- | y HNurencus- CKOpOCTE HHTeHCHB-
MM HOCTS ¢, HOCTE g POCTX HOCTH ¢, HOCTh ¢,
M/MUH ‘ M/MHH V, M/MHH
M/MHH M/MUHH M/MHH

0,05
0,10
0,20
0,30

00 | Lh
O

53

\O
D
e S
Wi

ol
Nl M
W o

13,4
16,5

12,0
14,1 32

26

32 15,6

16,0

47

33
28
23

16,5
16,3
16,1
15,2

10,75
10,5

19,05
18,5
17,3

24,5 14,1

12,6

18,5
0,70 15
0,80
0,90

H 6onee 15 13,5 7,2 11

II pumeyanue HHTEHCUBHOCTH ABHKCHHA B JBEPHOM NpoeMe NMPH MNOTHOCTH noroka 0,9 u Gonee, paBHas
8,5 M/MHH, yCTaHOB/ICHa AJI3 ABEPHOro mpoemMa IHPHHON 1,6 M H Oonee, a Npu ABEepHOM IpoeMe MCHBIIECH IMHPHHEL
MHTCHCHBHOCTD ABHXKCHHUA CleAyeT onpeacasts no dopmyne g = 2,5 + 3,75-5.
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[Ipy crmsiHuM B Havasne i-ro y4acrka AByX U 0oJiee JIFOACKHMX
noTokoB (pHc. I12.1) HHTEHCHBHOCTH JBIDKEHHS i, M/MHH, paccyu-
THIBAIOT 11O hopMyJIe

qi1°90;-
q; = 2 I (12.7)

i
rac 4.1 — HKHTCHCHBHOCTD ABH)XCHHS JTIIOACKHX ITIOTOKOB, CJIH-

BAIOIUXCA B Ha4alie i-ro y4yacTka, M/MHH; 0. — IIHPHHA y4acCT-
KOB NyTH CIIMAHHUS, M; 0; — IIIPHHA PAaCCMAaTPUBAEMOro y4acTKa
IIyTH, M.

Ecny 3Hauenue ¢;, onpenencHHoe no ¢opmyne (112.7),
OONBIIE Gmax, TO LOIHPHHY O; AAHHOI'O YYaCTKa IYTH CJIECAYET
YBEJIMYHNBATh Ha TAKOE 3HAYECHUE, YTOOBI COOMIOAN0CH YCIIOBHE
(I12.6). B 3TOoM cny4yae BpeMs JABHXKCHHSA 10 YUACTKY i OIpeJe-
nsrot o popmyne (I12.5).

Puc. I12.1. Crustnue nioockux nomoxos:
I —nayano yvacmea i
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NMPUJIOXEHHUE Ne 3
x nynkmy 10 Memoouxu

MaTemaTuyeckas mogerns
WHAUBMAYANbHO-NOTOMHOrO ABMXEHNA Noaen M3 30aHKuA

PacueTHO€ BpeMsda 3BaKyailMy JIOLEH U3 3JaHUA YCTaHAaB-
JIHBAaeTCs MO BPEMEHU BBIXOJA M3 HErO MOCJICAHEr0 YEJIOBEKA.

Ilepen HayanoM MOAEIHMPOBAHHA IIpoIECcCa IBAKyalluH
3aJa€TCA CXE€Ma 3BaKyallMOHHBIX NYyTE€H B 3JaHUHU. Bce 3Ba-
KyallHOHHBIE IIYTH HNOIAPA3ACNAIOTCA HA IBAKyal[HOHHEIE y4a-
CTKH AJUHOM a U LIMPHUHOM b. JINMHA M IIMpHUHA KaXJOro
yJyacTKa IIYTH 3BaKyallUHd IJIS NPOCKTHPYEMBIX 3JaHUH [IPU-
HUMAIOTCS MO MPOEKTYy, a IS MOCTPOEHHBIX — IO (paKTHYeE-
CKOMY MOJNIOXKECHHIO. J/IIMHA NyTH IO JI€CTHHYHBIM MapIliaMm
U3MepaeTcs Nno MIUHe Mapina. JUiiHa nyTd B OBEPHOM IIpO-
€ME€ NPUHUMAETCA PABHOM HYJIK. JBaKYallUOHHBIC YYaCTKH
MOI'YyT OBITh TOPU3OHTAIBHBIC U HAKJIOHHBIC (JIECTHHIIA BHH3,
JIECTHHIA BREPX M ITAHAYC).

3a rabapuThl 4YEJIOBEKA B IIJIAHE MPUHHUMACTCS JJUIMIIC
C pasmepamu ocer 0,5 M (IHUpHHA 4YeIoBeKa B rieyax) 1 0,25 M
(TOJIIMHA YeJIOBEKA). 3aJar0TCsd KOOPAMHATBI KaXXIOro 4eJio-
BEKA X, — paCCTOSSHUE OT LEHTPa 3JUIMIICA OO KOHIIA 3BaKyallH-
OHHOI'0 y4acTKa, Ha KOTOpoM OH Haxomurcs (puc. 113.1). Ecmm
PasHOCTh, KOOPAWHAT HEKOTOPBIX JIOACH, HAaXOIALUMXCS Ha 3Ba-
KyallTHOHHOM Yy4YacTKe, cocTaBisier MeHee 0,25 M, TO npuHUMa-
€TCs, UYTO JIIOJM € 3THMH KOOpPAMHATAMH PACIOJIOXKEHBI PIIOM
APYT € APYTroM — cOOKY OJHH OT APYroro (yCJIOBHO: «B PSAI»).
[lpu 3TOM, HCXO0ns U3 radapuTOB YEIOBEKA B IJIAHE U pa3Me-
pOB 3BaKyallHOHHOI'O y4yacTKa (JIHHaA ¥ LIIUPHHA), IS KaXIOro
3BaKyalMOHHOI'0 y4YacTKa ONpeAeNAIOTCS MAakKCHMAJIbHO BO3-
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MOXHO€ KOJIMYECTBO YEJIOBEK B OJTHOM psAy COOKY APYr OT Apyra
H MaKCUMaJIbHO BO3MOXKHO€ KOJIMYECTBO JIOACH HA YYaCTKE.

Puc. I13.1. Koopounamuas cxema pamewyenus aooeu
Ha nymax 38aKyayuu

KoopauHaTel KaXXJ0ro 4enoBeKa X; B Ha4albHBIA MO-
MCHT BPEMCHH 3aJal0TCS B COOTBETCTBUHM CO CXEMOM paccra-
HOBKH JIIOJIEH B oMelneHuIx (paboume Mmecta, MecTa I 3pH-
TENEH, CriajibHble MeCTa U T. I1.). B cllydyae OTCYTCTBHS Takux JaH-
HBIX, HallpUMep UI1 MarasMHOB, BBICTABOYHBIX 3aJI0B U APYIoe,
IOMYCKAETCA pa3sMEIlaTh JIOACH paBHOMEPHO IO BCEH IUJIOINAMU
MOMEIIECHHA ¢ YYETOM PACCTAHOBKH TEXHOJOTHYECKOro o0opy-
IOBAHHUA.
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KoopnuHara KaXZOro 4ejaoBeka B MOMEHT BpPEMEHH f
onpexaensercs o gopmyine
xi{(f) = x{t - A — V(1) - At, Mm, (113.1)

rae x{t — Atf) — KoopAuHaTa i-ro 4ej0oBeKa B HpeAbIAYIIHHA MO-
MEHT BpeMEHH, M; Vi{(f) — CKOpPOCTH i-r0 4eJIOBEKa B MOMEHT
BpeMEHH f, M/c; Af — IPOMEXYTOK BPEMEHH, C.

CkopocTs i-ro 4enoBeka Vi(f) B MOMEHT BPpEMEHH [ ompe-
nenserca no tabmn. I12.1 npunoxenns 2 k Meroadke B 3aBHCH-
MOCTH OT JIOKQJIBHOH IUIOTHOCTH IIOTOKA, B KOTOPOM OH JBH-
xerca Dy(¢), m TUIIAa 3BaKyallHOHHOI'O y4acTKa.

JlokanbHasg IWIOTHOCTE D{f) BBIUMCILETCH IO IPYIIIE, CO-
CTOSILIEH M3 1 YeTIOBEK, 0 opMyJIe

DA = (@) -1)- /(b - Ax), M*IM°, (113.2)

rIe n — KOJMYECTBO JIIOACH B IpyINIe, 4YenoBeK, f — CpemHss
TLUIOINAAb MOPH3OHTAJIBHOU IIPOEKIHH 4YEJIOBEKA, M2/M2; b — mmn-
PHHA 3BaKyallHOHHOIO y4acTkKa, M; Ax — pasHOCTb KOOpIHHAT
IOCJIECAHETO U IIEPBOr0 YEJIOBEKA B IPYIIIE, M.

Eciu B MOMEHT BpeMeHH ! KOOpAMHATa 4cyIoBeKa Xx;i(1),
onpeneneHHas no gopmyne (I13.1), craver orpunarenbHON —
3TO O3HA4YaeT, 4YTO YEJIOBEK JOCTHI I'PAHHIEI TEKYUIEro 3Ba-
KYallHOHHOI'0 y4YacTKa ¥ JOJDKEH NEPEeHTH Ha CICAYIOMUH
3BaKyallHOHHBIH YYaCTOK.

B 3TOM cinyuyae koopaHMHATa 3TOro 4eJoBeKa Ha clie-
OYIOLIEM 3BAKYAalIHOHHOM y4acCTKE OIpEACNAECTCA:

xi(f) = [xit — At) - Vi(£) - Af] + a;— I, m, (IT3.3)

rae xi{t — Af) — xoopauHaTa i-r0 4YEJIOBEKAa B NPEABIAYINUH
MOMEHT BpEMEHHU Ha (j — 1) 3BaKyallHOHHOM y4acTke, M; V(¥) —
CKOPOCTH i-T0 4yesloBeKa Ha (j — 1)-M 3BakyallHOHHOM y4acTKe
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B MOMEHT BPEMEHHM I, M/C; a; — JJIHHA j-TO 3BaKyalHOHHOTO
y4JacTKa, M; [; — KOOpAUHAaTa MecTa CIUSHHSA j-ro u (j — 1)-ro
3BAKYallHOHHBIX Y4acCTKOB — pacCTOAHUE OT Hayajaa j-ro 3Ba-
KyallHOHHOI'O y4acTKa J0 Mecra CiiusHus €ro ¢ (j — 1)-M 3Ba-
KyallMOHHBIM YYacTKOM, M.

Konu4yecTBo moaei, nepexoasimux ¢ OJHOTO 3BaKyallH-
OHHOI'0 y4YaCTKa Ha APYIrod B €OHHHIY BPEMEHM, ONPEACIISACT-
Cs IIPOIYCKHOM CIMOCOOHOCTBIO BBIXOJ1a ¢ y4acTka Q;(f):

Qi) = qit) - c; - At / (f - 60), uen., (I13.4)

rae q;(f) — MHTEHCHMBHOCTh JABM)KEHHUS Ha BBIXOJIE C j-TO 3Ba-
KyallHOHHOI'O y4aCTKa B MOMEHT BPEMEHH I, M/MUH; C;j —
IDHPHHA BBIXOJA C J-I'O DJBAaKYallHOHHOI'O Vy4acTKa, M;

At — IPOMEXYTOK BPEMEHH, C; f — CpeAHSA IJIOIIaAb T'OPU30H-
TaAJIbHOM IIPOCKIMH YECIIOBEKA, M°,
HMHTEHCUBHOCTL OBHXXEHHSA HA BBIXOXE C j-TO 3BaKyallMOH-
HOIO y4acTKa ¢;(f) B MOMEHT BpEMEHH ! ONPEACNICTCS B 3aBUCH-
MOCTH OT IUTOTHOCTH JIIOJICKOTO ITIOTOKa Ha 3TOM Y4acTke Dv({).
[INOTHOCTEP MIOACKOrO NHOTOKAa HA j-M 3BaKyallMOHHOM

yaactke Dv{(f) B MOMEHT BPEMEHH [ OlIpenesieTcs 110 GopMyIie
Dvi(H)=(N;(®) - )/ (a; - b)), M*/\’, (I13.5)

rae N; — 4ucno MOAcH Ha j-M 3BaKyallHOHHOM YYacTKe, Yell.,
f — cpemHsAs momaab FOPH3OHTAILHOM IPOEKIUUA YEIIOBEKa, M,
a; — IUIAHA J-T0 3BaKyallHOHHOIO y4yacTKa, M; b, — IHpHHA j-TO
3BAKyaLlHOHHOI'0 y4acTKa, M.

B MOMEHT BpeMEHH ¢ ONPEAENAETCS KOIHYECTBO JIFOACH M
C OTPHLATEIIFHBIMH KOOpPIUHATaMH X{!), ONpeleNeHHBIMH 110 (op-
myse (I13.1). Ecma 3nauenue m < J(f), TO BCe m YENOBEK Iepe-

XOJAT Ha CACAYIOMHM 3BaKyallMOHHBIA YYacTOK H MX KOOpAHHA-
THl ONpEIENMOTCA B COOTBeTCTBHH ¢ (opmyioit (I13.3). Ecim
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3HAYEHUE m > (J{f), TO JIOAH B KOIMYIECTBE, PABHOM 3HAYCHHIO
Q«(f), nepexoqAT Ha CICAYIOIMHUN 3BaKyallHOHHEIH y4acTOK H
MX KOODAMHATHI ONPEACIAIOTCA B COOTBETCTBHH ¢ PopMyIoH
(I13.3), a o B KOJMMYECTBE, paBHOM 3HAYCHHIO (m — Oi(1)),
He MEPEeXoAAT Ha CICAYIOIUAH 3BaKyallMOHHBIA y4acTOK (OC-
TAIOTCA Ha JaHHOM 3BaKYallHOHHOM yYacTKeE) U HX KOOpAHHA-
TaM IIPHCBAHBAIOTCS 3HAYCHU A

x{t) = k() - 0,25 + 0,25,

rae k(f) — Homep psaga, B KOTOpOM OyAyT HaXOJAUTHLCA JIFONH
(MakCUMaJIbHO BO3MOXXHOE KOJIMYECTBO YEJIOBEK B OHOM Psi-
Ay cOOKy Apyr OT Apyra JJis KaXJ0ro 3BaKyallHOHHOrO yda-
CTKa ompeneisieTcd Nmepeid HavdajioM pacyeToB). TakuM obpa-
30M, BO3HHKAET CKOIUICHHE JIIOJEH Mepel BHIXOAOM C 3BaKya-
IIHOHHOI'0 Y4acTKa.

Ha puc. I13.2 uzobpaxeHna OoKk-cxeMa onpeneicHHA
pPacyYeTHOrO BPpEMEHH 3BaKyalluy JIIOACH H3 3AaHHS.

Ha ocHOBaHMHU 3aJaHHBIX HAYAJIbHBIX YCJIOBHH (Hadalb-
HBIX KOOPAMHAT JMIOACH, IapaMeTpPOB 3BAKYAXHOHHBIX y4acCT-
KOB) ONPEAENAIOTCSA IUIOTHOCTH JIFOACKHX MOTOKOB HA MYyTAX
3BAKyallHd H NPONYCKHBIE CIIOCOOHOCTH BBIXOAOB C 3BaKya-

[IHOHHBIX Y4acTKoOB. Jlajiee, B MOMEHT BpeMEHH [ = ¢ + Al BBI-
OupaeTcd HanmpaBjICHHE ABUXXCHUSA KaXIOro 4YeJIOBEKa H BbI-
YUCJISIETCI HOBasg KOOPAMHATA KaXXA0ro 49enoseka. 1locne sroro

CHOB2 ONPENENAIOTCH IVIOTHOCTH JIOACKHAX MOTOKOB HA NYyTAX
9BAKyallUH H IMPONYCKHBIE CIOCOOHOCTH BBIXOJOB. 3aTeM

BHOBb JacTCA NpHpamICHUE 10 BpeMEHH Af H OHNPEHACISIOTCH
HOBBIC KOOPAMHATEI JMIOAEH B 3TOT MOMEHT BpeMcHH. llocine
3TOTO IPOIECC MOBTOpAeTCA. PacyeThl NpOBOAATCA A0 TEX HOP,
[IOKa BCE JIIOOH HE OyAyT 3BaKyHPOBAHE! H3 3aHUSI.
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BBoa HCXOOHBIX ARHHBIX

OnpeaeneHne HayanbHBIX KOOP-
JUHAT moacH

Onpeznenexune napaMeTpos
3BAKYaUHOHHBIX Y4aCTKOB

(nyrei)
OnpeaneneHue BpeMeHH Havana
IBAKYAUMH KDKAOIO YEJIOBEKa

OnpeaeneHue MIOTHOCTEH MHOACKUX
NOTOKOB Ha 3BaKYallHOHHBIX YYacTKax
Onpenenexiue npomyCKHON
CIOCOOHOCTH NPOCMOB
BoIBOA Ha NMEYaTh XapaKTEPHCTHK
npouecca 3BaKyauHH
[lepexon k cneayolemy

MOMEHTY BpEMEHH
OnpeaeneHue HanpasieHHs
ABYIKCHHUA KOKAOTO YENIOBEKA
OnpeaeneHue MIOTHOCTH JIIOACKOIO
NOTOKA NEpea KaxAbIM YeTOBEKOM

(paccTosHHE J0 yayLIero Bnepeau
YE€N0BEKA)

OnpenencHue CKOPOCTH ABMMKECHHA KOKAOTO HEI0BEKA
OnpeaeneHre KOOPAHHATH KAKAON0 YENOBEKA

JBaKyalua He 3aBepileHa JBaKyalLus 3aBeplicHa
OKoHYaHHe pacyeTa

Puc. I13.2. brox-cxema onpeodenenuss pacuemuo2o 8pemenu
26aKyayuU 100eu U3 30aHUA




IMMPAJOXXEHHE Ne 4
k ryHxmy 10 Memoouxu

UMMTaUMOHHO-CTOXACcTUYEeCKaa Moaenb ABUXEHUA
MoACKUX NOTOKOB

MHOXeCTBO JIOAEH, OHOBPEMEHHO HAYIUX B OJHOM Ha-
NpaBJICHUH MO OOIMM y4acTKaM IYTH, 00pa3yroT JIFOJCKOM I10-
TOK. Yyacrkamu opMUpOBaHUS JMOJCKAX IOTOKOB B NOMEIE-
HUSAX CJIeAyeT NMPHHUMATh MPOXOABI MEXAY OO0OpYyIOBaAHUEM.
JU1s mocieAyroInuX y4acTKOB 3BAKYAUlMOHHBIX YTEH OHM IIpea-
CTaBIIIIOT COOOH INEepBUYHBIE HCTOYHHKM JIOJACKHX IIOTOKOB.
Pacnipenenenne N; 4YeloBeK Ha ydacTkax (OpMHpOBaHHA,
HMEIOUMX [MHPHUHY b; U IJIUHY /;, IPHHUMAETCA PaBHOMEPHEIM.
IloaToMy B HayaJlbHBEIH MOMEHT [y Ha KaXKJIOM 3JIEMECHTApHOM

ydacTke Al, 3aHAIMaeMOM MOTOKOM, IUIOTHOCTb oToka D° om-
peaensercsd 1no GpopMyiie

D = N/ /b, -Al, gen./m’. (I14.1)

IIpy nansHeHmeM ABMIKCHUH JIOACKHX MOTOKOB U3 IEpP-
BHYHBIX HCTOYHHUKOB 10 OOIUM y4JacTKaM NyTH NPOUCXOIUT UX
ciusiaue. OOpasyercs OOIIMH NMOTOK, YaCTH KOTOPOr0O HMMEIOT
Pa3JIMYHYIO MJIOTHOCTh. IIpoHCXOOUT BBIpaBHUBaHHE IJIOTHO-
CTEeH pas3jIMYHBIX 4acTeH JIOACKOI'0 IOTOKA — €ro nepehopmu-
poBanue. CiieqyeT yYuThIBaTh, YTO €r0 rojIOBHAasA 4acTh, MUMEIO-
nias nepexn co0oi cBOOOAHBIN MYTh, PACTEKACTCH — JIIOAH CTpe-
MATCS HATH CBOOOAHO IpH MIOTHOCTH Dy. 3a HHTEpBasl BpeMe-
HH Af 49aCTh JIOACH NMEPEXOAHUT C ITHX IJIEMEHTAPHBIX YYACTKOB
Ha MOCICAYIOIGHE H IPOUCXOMUT UIMECHEHHUE COCTOSHHSA JIIOM-
CKOI'0 IIOTOKA, €ro ABH)XCHHE.

CKOpOCTh ABHXKEHHUS JIFOACKOTO MOTOKA MPH INIOTHOCTH D,

Ha i-M OTpE3Ke y4yacTKa MyTH K-TrO BHJA CIICAYET CYMTATh CIIy-
YalHOM BETHYHHON Vp 4, UMEIOLIEH YHCIIOBBIE XapaKTePUCTHKH:
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MaTEMaTHYECKOE OXKHIAHHE (CpeaHEE 3HAUCHHUE):
VD,k = VO,k . (1 — ar In D,- / DO,k) - m IIpH D; > DO,k:

Vp,k = VO,k npu D; < Doy, (H4.2)
CPCAHCC KBAAPATHYHOC OTKIOHCHHC!
0'( VDJ;) = 0'( VO,k) ‘ (1 — g In D,- /Do,k), (H4.3)

rae Vox 1 o(Vox) — MaTeMaTH4eCKOE OXXKHIaHHE CKOPOCTH CBO-
OomHOro ABMXEHHUA JroaeH B nmotoke (nmpu D, < Dy ) U ee cpen-
Hee KBaJIPaTHYHOE OTKJIOHCHHE, M/MUH; [j; — NpeaenbHOE 3Ha-
YeHHE IUJIOTHOCTH JIOACKOrO IIOTOKA, A0 JOCTHXKEHHS KOTOPOro
BO3MOXHO CBOOOJHOE IBHXKEHHE JIIOJAECH MO Ak-My BHAY HIYTH
(IUTIOTHOCTH HE BJIMSAET HAa CKOPOCTh JABHXKECHHSA JOAEH); ar — KO-
3)bHUIHMEHT afanTanuy noaei K H3MEHEHUAM IUIOTHOCTH IT0TO-
Ka IIpH OBMOKEHHUH 1O k-My BHAY IyTH; [); — 3HaYEHHE ILIOTHO-
CTH JIXOJACKOIO IIOTOKa Ha i-M oTpe3ke (Al) yyacTka nmyTH MHIH-

pHHOM b, 9ei./M*; m — K03 PHLMEHT BIHAHHS IPOEMa.
3HAYCHHA ITEPEINCIICHHbIX MApaMETPOB CIeAYyET PHHUAMATD

no tabin. [14.1.
Tabnruya Il4.1

Vﬂ,b G( VOJ:): D 0,k
k »
Bu nyTH M/MHH M/MHUH yemn/M>

Fopnaoma.nbnmﬁ 100
B 3IIaHHH
['opu3OHTANBHBINA

BHE 3aHHSA

1,25-0,05D
m D 2 5

JlecTHHLIA BHH3

50 _

*Ilpu D = 9 yen/M* 3HaueHus ¢, =V, D, , onpenenstorca no dopmyne
q;,=10- (3,75 + 2,5 - b,), M/MHUH.
[Ipu mo60M BO3MOXHOM 3HaueHMH V' momu B Kojuye-

cTBe N, HaXoqAUIMecs B MOMEHT / Ha i-M 3JIeMEHTapHOM y4a-
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CTKe, JIBHTAIOTCA MO HEMY M HAYMHAIOT MEPEXOAUTH HA IOCIe-
nyromuit yuactok (i + 1) (puc. I14.1). Ha ygacTok i B CBOIO oue-
pelb MepexoJuT YacTh JIoAeu ¢ npeasiaymero (i — 1) aneMen-
TApHOI'0 Y49acTKa M U3 HCTOYHHKA J.

MoOMeHT BPEMEHMU ¢,

b i+1

MOMEHT BpeMeHu 1, = f,+ At
D= (N'- N +NA, i+ N DIBAL V= o(Df)

' bo b
NP-N&.,= NP(1-VE AdaD; o {V,:o,ecnu JDL‘“«:D,:],_Wr
NY =N VR AtIAL Nfy = DPb; VoAr Vi",eecm D >D,

1onA y4acTua npu 06pa3oBaHuu CKONNEHUA Ha y4acTKe i
AN/ AN, = BYP" = D}yV, byl D} V" b,

Puc. I14.1. H3menenus cocmosaHus nomokxa
8 nocneooeamenbrHe MOMEHMbl 8DEMEHU
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Ilo npomecTBun BpeMEHH Af K MOMEHTY &= o + Af TOJb-
KO 4acTh JIoaeh N0 i.i+] C YJaCTKa i ycneer NepeiTH Ha y4acTOoK

(i + 1). K aToMy MOMeHTYy BpeMeHH u3 N;° mozel, ObIBIIMX Ha

y4acTKe i B MOMEHT fy, ocTanercst (N2 — N2, ,,) mozeit. Ux duc-

JIO TIOMOJIHAETCS 3a CYET JIOACH, YCIEBIIHUX 3a 3TOT UHTEPBAI
BPEMEHM NEPelTH HA HEro ¢ MpENBIAYIIEro ydacTtka — N° L

{ .
M U3 ucrounuka N ;. Torza mioTHOCTh MOTOKAa Ha YYacTKe }
B MOMEHT /] OyJEeT paBHa:

D' =(N;* =N, + N, +N?)/b,-Al (I14.4)

CKOpOCTh ABHKEHHUS MIOACH, OKa3aBIIUXCH HA yYaCTKe i
B MOMEHT /|, OIIPEAEIAECTCA 0 PopMyJie

Vi =V, ,(1-a, -In D!/ D, ;). (114.5)

I

Cnenyer y4uTeIBaTh, YTO M3MEHEHHUE IUIOTHOCTH IOTOKA
Ha KOXJAOM YYaCTKE B pa3JIMYHbBIC MOMEHTHI BPEMEHH OTpaXkaeT
npouecc nepeGopMUpPOBaHUS Pa3IMYHBIX YaCTEH MOTOKA M, KaK
YaCTHBIA ClIy4yai, IpOLIECC paCTEKaHUA [TOTOKa.

M3MeHEeHHE IIOTHOCTH MOTOKA HA KAKIOM M3 3JIEMEHTAPHBIX
YYaCTKOB B IIOCIEAOBATEILHbIE MOMEHTH! BPEMEHH 3aBHCHT OT KO-
JIMYECTBA JIOACH, MEpEeXOoNUX 4Yepe3 I'paHMIlbl y4acTKOB. B 00-
IIEM CIIy4ac KOJMYECTBO JIOACH, MEepexXOlsliX 3a HHTEpBal Bpe-
MEHH Af ¢ yJacTKa i Ha IMOCNIEAYIOUMI y4acToK i + 1, cocTaBIAeT:

N . =Db.b-Al-V._ At (T14.6)

i nep
CxopocTh nepexona Vyep Uepe3 rpaHHullbl CMEXHEBIX 3JIe-
MEHTApPHBIX YyYaCTKOB CJieAyeT IPUHHUMATH, PYKOBOICTBYSCH

CIIeAYIOIMMHU QOPMYJIaMHU:

32



- Vi, ecim D2y <D nipa max V, i - D=q,, (4.7

nep t _
a1 omu D, > D mpu max Vi, ;- D=¢q,,,.

Cienyer y9uThIBaTh, YTO B TOT MOMEHT BPEMEHH [, KOraa
ILUIOTHOCTH HOTOKA HA YYaCTKE i JOCTHUIJIAa MAKCUMAJIBHOM BEIIH-
YUHBI, HA 9TOT Y4AaCTOK HE MOXKET NPHUHUTHA HA ONUH YEJIIOBEK, HH
C NIPEAIIeCTBYIOLIEr0 y4acTKa, HA U3 HCTOYHHKA. B pesyibTarte

mepell Y4acTKOM i 3aIepXXHBAeTCi COOTBETCTBEHHO AN

{ . v
H AN, moneu. B cienyromuid MOMEHT BPEMEHHU [l,+1 YacTh

JIIOAEH ¢ y4acTKa i HEPEXOIUT Ha ydacToK ! + 1, INIOTHOCTB
JIIOACKOro IMOTOKA HAa HEM YMEHBIOHTCA H YaCTh CKOIMMBIIHXCS
epen ero rpaHuuei JIIOAEH CMOXKET IEpeHTH Ha Hero. Jloma ux
Y4acCTUA B MOINOJIHEHUH JIOJABMH YYACTKa | B MOMEHT /) OIpe-
nenserca GopMyJion

AN;:;I"H / AN;n?tﬂH — ;ii‘ml .V_"nl:"nu . bi—l / D;nr"nn %

I_

XY i .b (T14.8)

Oopmyinel (114.4)—(114.8) NOJIHOCTBIO ONMUCHIBAIOT COCTOS-
HUE JIOACKOr0 MOTOKA HA 3JIEMEHTAPHBIX yYacTKaX M HX Iepe-
XOJIB! B IOCNEAOBATEIbHBIC MOMEHTEI BPEMEHH.
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IMPUJIOXEHMUE Ne §
x nynxkmam 10, 11 Memoouxu

[aHHble ANA onpeaeneHuUA pacYeTHOro BpeMeHu 3BaKyauuu

1. 3HaYeHHE BpEMEHH HaYajla 3BaKyaluH ly, JJIA IIOMEMIe-
HHA Oo4ara noxkapa ciaeayet npuHuMarb paBHeM 0,5 muH. s oc-
TAIBLHBIX IIOMEHIEHUHM 3HAYEHHUE BPEMEHHM Ha4yaja 3BaKyalHHd [y,

clneayer onpeaeasars mo tabi. Il 5.1.
Tabnrnuya II5.1

3HaueHHE BpEMEHH Havyasia 3BaKya-
| LUK mMoAci ¢,,, MUMH

I

3nanus, 06opyno- ] 30aHus,
No Knacc pyHKIMOHANBHOH 1MoXKapHO#H BaHHBIE CHCTEMOH | He 00opyno-
/o | OMACHOCTH 3/aHHMH M XapaKTEPUCTHKA OITOBCIICHKA BaHHBIC CHC-
KOHTUHI'€HTA MOJAcH H YIIpaBICHHUA TEMOH OI10-
IBaKyauuei moacH BELLICHUS
W YNpaBjiCHUS
I-11 [1I-V JBaKyaumel
THNA THIA moaei
1 |31aHMg ZETCKUX AOIIKOJIBHBIX 6,0 4,0 9.0

00pa3oBaTENbHBIX YUPEKACHUIA,
CreLUaIM3HPOBAHHBIX JOMOB
[pecTapesbiX  HHBAJIMIOB
(HexkBapTUpHBIE), OOJBHHULIBI,
CrajbHbIe Kopiyca 00pa3oBaTeib-
HBIX YYPEXKIACHHH HHTEPHATHOIO
THNA U JETCKUX YUPCKIACHHUH;
MHOTOKBApTHUPHBIE XKWIbIE AOMA,
OQHOKBAPTHUPHBIE XKUIIbIE AOMA,

B TOM 4HC/e OJIOKHPOBAHHbIE
(P1.1, ©1.3, ®1.4). JIronu MoryT
|HAXOAUTHCA B COCTOAHUM CHA,

HO 3HAKOMBI CO CTPYKTYpPOH 3Ba-
KyalUHOHHBIX MMYTEeH H BbIXOM0B
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Okonvuanue maba II51

3HaueHHE BPEMEHH HAYanla 3BaKya-
MK moaeH ¢,,, MUH

3naHusg, obopyno- 3aaHus,
No | Knacc dyHkumoHansHOH noxapHOH BaHHbIE CUCTEMOH | HE 00OpYyn0-
/| OTACHOCTH 3JiaHMH ¥ XapaKTEPUCTHKA OHOBCIICHHA BaHHBIC CHC-
KOHTHHIEHTa Joaecii H yNIpaBJICHUSA TEMO#H Ono-
3BaKyanydeH moaeH BCUICHHA
H yIpaBJICHHA
-y IBaKyaLMeH
THUIIA THIIA mone
2 [["oCTHHHIIBI, OOILIEKHTHS, CIIAJIb~ 3,0 2,0
HbIE€ KOPITyCa CAHATOPHEB H JOMOB
OTABIXa OOLIEro THNAa, KEMIINHIOB,
MoTteJicH 1 naHcHoHaToB (P1.2).
XKUabUBl MOTYT HAXOAUTHECA B CO-
CTOAHHU CHA U HEAOCTATOYHO 3Ha-~
KOMBI CO CTPYKTYPOH IBaKyalLlHOH-
HAIX ITYTEH U BHIXOAOB
3 (3naHus 3pENHIIHBIX H KYJIbTYPHO- 3,0 1,0
IMPOCBETHTEIbHBIX YUPEXKICHUMN;
3JaHUA OpraHu3alui rmo oo0Cayxu-
BaHUIO HaceaeHus (P2, ®3). Ioce-
THTEJIH HaXoasaTcsa B OOAPCTBYIO- |
LIEM COCTOSHHH, HO MOTYT OBITH
HE€ 3HAKOMBI CO CTPYKTYPOH 3Ba-
KyaUHOHHBIX ITyTEH M BHIXOJOB
4

3AaHus HAYYHBIX U 00pa3oBaTes- 3,0 1,5
HbIX YUPEXKICHUN, HAYYHBIX H MPO-

€KTHBIX OpraHM3aiuf, OpraHOB

yIipaBjI€HHsA yuypexxaeHuH (D4).

[ToceTurenu HaxomaTcs B 601p-

CTBYIOUIEM COCTOSHHH U XOPOLUO

3HAKOMBI CO CTPYKTYpPO#H 3BaKya-

UHOHHBIX TyTEH H BHIXOJ0B
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2. I IpyHIMNEI COCTaBICHUA paCYECTHON CXEMBI IBaKyalluH.

PacuyeTHasg cxeMa 3Bakyalldd MNpeIcTaBaseT cOO0OH OT-
IENBbHO BBINIOJIHEHHYIO WM HAHECCHHYIO Ha IUJIaH 3JaHHUS CXe-
MY, Ha KOTOPOH OTPaXXECHBEI:

KOJIMYECTBO JIIOJEH HAa HavaNbHBIX y4acTKax — HMCTOYHH-
KaX (IpoXOoAbl MeEXAy paboumMH MectaMd, O0OpYIOBaHUEM,
psiiaMH KpeCces U T. I1.);

HalpaBICHUE UX ABHXKEHUS (MAPILIPYThI);

reOMETPUUYECKUE NapaMeTphl YUYaCTKOB NYTH (AJIHHA, IIH-
PHHA) ¥ BUIBI YYaCTKOB ITYTH.

PacueTHad cxema 3BaKyaluud OOKHA YYHThIBATh CHTYa-
IUIO, IIPHU KOTOPOH XOTA Obl OJIMH YEJIOBEK HAXOZUTCS B HaHUOO-
jle€ YOAJICHHOH OT BBIXOZ1a M3 3JaHUA, COOPYKEHHUSL HIIH CTpPOE-
HHUSA TOYKE.

B pacueTHOM CX€M€ YYHUTBIBAIOTCA TOJBKO TE€ IIYTH OBU-
YKEHUsl JIIOAEH, KOTOPBIE OTBEYAIOT TPEOOBAHUAM, IpEeABbABILIC-
MBIM K ITyTSM 3BaKyaluH.

PaccMOTpeB KOJHYECTBO JIIOJAECH HAa HAYAIBHBIX y4acTKax
NyTH, CICAYET ONPEHCIUTh HAlpaBJICHUE UX OBHXKCHHS. YCTa-
HOBJIEHBI CJCAYIOINNE HabmoaaeMble MpaBuia BeIOOpa TIOABMHU
HaIpaBJIeHUA (MapLupyTa) ABHXKEHHUS IIPH 3BaKyal{HH:

a) ABM)KCHHE II0 TOMY NYTH, KOTOPBHIM JIIOAU IIOIAIH
B 3JaHHE;

0) HCKIIIOYECHHE IIyTed HABHXXCHUSA, IPOXOUAMMUX PAIOM
C 30HOHM I'OPEHHS, XOTS JIOAU MOTYT 3BAaKyHUpOBATHLCA 4Uepe3 3a-
IBIMNEHHBIE KOPUODHI;

B) BIIUSAHHAE IIEpCOHaMA. B OOIUECTBEHHBIX 30aHHAX, Kak
IIPAaBHJIO, MIOCETUTENM NPHU MOXKApE CICAYIOT YKa3aHUSIM I1€pCOHa-
J1a, JaKe €CJIH 3TU YKA3aHUA HE COOTBETCTBYIOT ONITHUMAILHBIM,

I') IpH 3BAKyalHdH ¢ IEPBOTO 3TaXa — ABH)KEHHE K OTKPHI-
TOMY BHIXOJAY HapyXy U3 3JaHUS;
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1) CIIOXKHAs JIOTHCTHYECKas 3aBUCHMOCTH, ONMCHIBAIOINAS
BEIOOP BBIXOJ1a C 3TaXka 3pUTesibHOrO 3ana (puc. I15.5);

€) MpH [POYUX PABHBIX YCIOBHAX — JBHXKCHHE K ONKai-
III€EMY BBIXOAY.

Kpome Toro, nMeroLmecs qagsHble NOKA3bIBAIOT, YTO (PaKTO-
pPOM BBIOOpa HaIlpaBJICHUS MOXET OBITh MECTO MAaPKOBKH JIMUHOTO
aBTOMOOHJISI, MECTO BCTPEYH YWIECHOB CEMBH H T. II. OnipeneneHne
IIMPHHBI ITYTH BBI3BIBACT 3aTPYAHEHHUE TOJIHKO IIPH BBIXOJIC JIIOACH
Ha Y4aCTOK «HEOTpPaHUYECHHON» IIMPHHBI, HATIPUMEP B BECTHOOJIb.
B TakoMm ciyyae IIMpHUHA I10-

TOKa b 3aBHCHT OT KOJIM4YeCTBa &
moner N u mmnel [ y9acTka:

b =4wmuapu N < 100 gern.
ul/<6m,b=6M—B OCTAIb-
HBIX CITyJasX.

CorjmacHO JaHHBIM Ha-
TYpPHBIX HaOMOICHWH YyCTa-
HOBJICHO, YTO IIOBOPOTHI ITyTH
HE BIILTIIOT Ha IapaMeTphI
IOBUKEHNA JIFOJICKOIO IIOTOKA.

OnpeneneHde MMHB O
(BAOJIL OCH IIyTH) OTJIH4a-
€TCS JUIX TOPHU3OHTAJIbHBIX
H HAKJIOHHBIX nyter. K Ha-
KJIOHHBIM IIyTSAM OTHOCATCS
JIECTHUIIBI B MaHaychl. CBO-
6omHas mupuHA b HAKIOH-
HOr'O IyTH, HAIIPUMEDP JIECT-
HUYHOr0 Maplia, IIpHHUMA-
eTcs B CBETY: OT TEPHJI JIO Puc. 1. 1. iaj:jzzs;zjﬂuua nymu
CT€HBl. J/IJIMHA HaKJIOHHOTO 0 — 6yXMaDULLEaR NECMHUYQ,;
ITYTH L (pPIC. HS.I) IIPUHH- 6 — mpexmapuiesan recmruya
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Maercd 10 €€ HCTHHHOMY 3HAYCHHIO. JTAXHEIC H MEKIYITAKHBIE
IUIOINAKH B LIEIAX YIIPOLUCHHMS U OONErYeHUs BHIYMCIICHUM, YUH-
THIBad X HEOOJBIINE pa3MEPH] U MEHBIIYIO CJIOKHOCTD JBHXKECHHUS
10 HUM B CPaBHEHHM C JICCTHUYHLIMH MaplliaMu, JOIIyCKaeTCs OT-
HECTH K HAKJIOHHBIM NyTsM. Torzma cpeinnss AiMHa HAKJIOHHOTIO
IyTH B IIpeenax OJHOIo 3TaXa, ¢ y4ETOM ABHIXKCHHSA I10 MUIOLIal-
KaM, COCTaBUT:

Ll
JUI ABYXMAapLUEBBIX JeCTHUL L =- ,
Cos o

rae L' — ropu3oHTabHAg MPOESKUHA JUIMHEI HAKJIIOHHOTO MYTH, M;
0L — YroJI HaKJIOHA K TOPU30HTY;

HE JOIYCKasl CEPhE3HOH NOIPEIHOCTH, JJTMHY IIYTH 10 JBYX-
MaplIEBOH JIECTHUIIE MOXXHO NMPUHUMATH PABHOH €T0 YTPOCHHOM

BeicoTe H, 1. e. L = 3-H;

2L L
JUI TPEXMAPIIEBBIX JJECTHUL L = ——— + +L"+4-b.
COS O COS QL

[IaHayChl, €Cn¥ UX HAKIIOH He3HaunTeneH (MeHpwie 1:8),
MO>KHO OTHOCHTBH K FOPM30HTAIBHBIM IIYTAM, IIpH OoJice 3HAYH-
TEJIBHBIX HAKJIOHAX — K JIECTHHLAM. /[IMHA HAKJIOHHOIO MHYTH
TaKXe OIpeaesaeTcs M0 €ro OCHu.

Ilytn pBHXKeHHA B mpefenax 37aHusi OOBIYHO IIEepeceKka-
IOTCA OBEPHBIMH IIPOEMaMHU, NCKOPATUBHLEIMHU IIOpTajlaMH, HUMe-
IOT CYKCHHS 34 CUCT PA3NIUYHBIX APXUTECKTYPHBIX HIIM TEXHOIO-
THYECKHX 3JJIEMEHTOB, BBHICTYNAIOLIMX H3 IIJIOCKOCTH Orpa)iae-
HUU. Takue MECTHBIE CYXEHUS HE3aBHCUMO OT MX XapakTepa
B JaJbHECHINEM Ha3bIBAIOTCs NpoeMaMy uupuHon b. JlnuHa my-
TH L B IpoeMe MOXKET HE YUYUTHIBATECS, €CJIM OHA HE IIPEBBINIAET
0,7 M, T. €. IWIMHBI OOHOIO IIara, B MPOTHBHOM CJIy4ae JIBHIKe-
HHUE B IPOEME ClIeAYET paccMaTpUBATh KaK JBHIKCHHE Ha caMoO-

CTOSTEIILHOM PaCYETHOM Y4aCTKE FrOPH30HTAJILHOTO MYTH.
JleCTHUYHBIE KIJIETKH SBISIOTCA UEHTpaMH TATOTEHUS
JIOACKUX IOTOKOB (I IIEPBOrO 3Ta)Xa — BBIXOABI HAPYXKY),
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Ha BXOAE B KOTOPHIC 3aKaHUMBACTCS BTOPOMU 3Tall IBAKYAIUH.
[TosToMy pacyeTHBIE CXEMBI IENeCoo0pasHO COCTaBIATH I

KaXKJIOM 4aCTH 3TaXKa, [0 KOTOPOH JTIOAM IBAKYHPYIOTCS Yepe3 Mpe-

JTYCMOTPEHHYIO Il HHMX JIECTHHYHYIO KICTKY (BBIXOJI HapyxKy).
Ha puc. 115.2 npuBeaeH npuMep COCTaBI€HUA PACYETHOH CXEMBI

9BaKyalMy JIOAEH IO YacTH 3TaXa A0 BX0Ja B JIECTHHYHYIO
KJIETKY.

Hcrounuxk 1
N=20ven., /=10 m,

!

F— b=12m, bo=0,9 M
Yyacrok 1 1] W PO
I=12m,6=2mM, : Hcerouynuk 2
)
'~_ N=20u4en.,/=10mMm,
: I b=15M 00=09M
P3N 1 ",
:: b =1,35M
I
Yuacrok 2 {1, 1
[=18Mm,b=2Mmi]; =E Yyactok 8 bo=12 M
: —g—
"
I

qactrok 7 [1=15m b6 = 1.2 M
by POI1 2

.1'...
Yuacrok 3 | Yuacrok 4 Ytqac*rox 5 | Yuactok 6
[ =3 M, [=5Mm, I=35Mm, [=5M,

b=2M b=2M b=2Mm b=2m

16 uen. 7 yen. 7 deln. 7 gen. 7 qen.

HavanpHbie yuacTku Ne 3-7 (MCTOYHHUKH) — NPOXOAbI
Mexay pabouumu MectaMu, o00pyA0BaHHEM,
psaJiaMH Kpecen U T. M.

I=10Mm,b=12M, by=0,9 M

Puc. I115.2. IIpumep cocmaeanenus pactemHou cxemul 36aKyayuu 1ooeu

RO Yacmu amaxca 00 8x00a 6 AECMHUYHYIO KIemKy.
N — koauwecmeo nodeu; b — wupuna; | — onuna; by — wupuna npoema

B 3pHTENBHBIX 3aj1aX C MOCTOSIHHBIMA MeCTaMH I moce-
THTEJIEN paclnpeleICcHHuE oA MO HalpaBJICHHAM IBHXKEHHUSA
K 3BaKyallMOHHBIM BBIXOJaM Moka3aHo Ha puc. 115.3 u 115.4.
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Puc. 115.3. Mapwpymu3sayusa 0sudicenus 1100CKUX nOMOK08 NPU 38aKyayuu
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Puc. I15.4. Mapwupymu3zayusi O8UdICEHUR AIOOCKUX NOMOKO8
npu 36axyayuu U3 3pUMenbHblX 3a108 ¢ RONEPEYHBIM NPOXO0OM

Ecnu B manpHENIIEM JIOOU BBIXOIAT B (oife HIIM BeCTH-
O10J1B, T. €. Yepe3 MOMEINEHH, HE OrPaHUYMBAIOIINE, KAaK KOPH-
JOp, IUUPHHB! JFOJACKOrO II0TOKA, TO pacnpeAcaCHHE JIFOACKHX
IIOTOKOB MEXAY BO3MOXHBIMH 3BaKyallHOHHBIMH BBIXOIAMH,
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KOrza OHH He OJIOKHpPOBAaHBI, INPOUCXOAUT COIJIACHO 3aKOHO-
MEPHOCTSAM, IIPUBEACHHBIM Ha pHc. [15.5, a, 6.

TN
THIINGLL
llll. Il Boixoast ¢ 3"3?: ::anoc;:)muue KNETKH
TN
SENREA'IA Ay RN P B
100N N, M
LN L
RIRRRREA 21 boiie
JRSNREE R

111 ll

3aNbHOe NOMOLLIOHINS

Puc. I15.5, a. HYucno 3pumeneu u 8b160p 6b1x00Q Npu 36aAKYayuu 6 08€ 1eCMHUYHbIE
Knemxu 1ubo 8 06e OMKpvImble NeCMHUYbL WU 8 084 8bIX00Q U3 30AHUA!

N — obwee xonuuecmso ssaxyupyrowuxca; Ny — wucno ssaxyupyrouuxca
yepe3 bauxcnui euix00; N, — yucno ssaxyupylowuxca yepes OaibHuUd 6b1X00;

[, — Onuna nymu 00 baudcrezo goixooa; I, — onuna nymu 00 0anbHe20 6vix00a

Bbixoa ¢ 3TAXKA BuiXoA C 3TAKA
Ha OTKPLITYIO NOCTHHLYY  HA NECTHWIHYIO KNOTKY

0,10,2 0,3 0,4 0,5 0,6 0,708 0,9 10 4 /1,

3anbHOO NoMeleHue

Puc. I15.5, 6. HYucno 3pumeneil, 36aKyupyloujuxca no OmKkpoimou 1ecmuuye:

N — obwee kanuuecmso aeaxyupyrowuxca; Ny — Yucno 36aKyupylouuxca
no omkpeimot recmuuye, 1, — oruna nymu 00 omxpobimou 1eCmuuybl,
[ - Onuna nymu 00 6v1x00a HA 1ECMHUYHYIO KNemKY
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3. Ilpn OOHOPOAHOM COCTaBE JIOACKOr0 IOTOKA TIPYIIII
MobunsHOCTH M2, M3 1 M4 3naueBus senuund D V H g clie-
IyeT MIPHHUMATh B COOTBETCTBHH C JaHHbIMH Tab1. I15.2.

4. IInomans ropu3OHTATHFHON MPOSKIMH YejioBeka (puc. 115.6)
£, M*/4en., IPUHAMAETCS B 3aBUCHMOCTH OT COCTABa JIOACH B IIO-
TOKE€ B COOTBETCTBHH C NMPUBEACHHLIMU HHXKE NAaHHBIMH.

a o

Puc. I15.6. IInowade 2opuzonmanbHol npoeKyuu 4enoeexka.
a) pacuemnan,; 6) oelicmgumenvHas

Pa3Mepsl mOAEH H3MEHSAIOTCS B 3aBUCHMOCTH OT (PH3H-
YeCKUX MAaHHBIX, BO3pacta W oxexael. B tabdn. I15.3, T15.4,
I15.5 u na puc. I15.7 npuBoasarcs ycpexHeHHbIE pa3MepHl JIIO-
J€H pasHOoro BO3pacTa, B pPasIMYHOM ONEKIAEC H C pa3IHYHBIM
rpy3oM. Ilpu 3ToM mpuBeneHn! 3HaAYEHHMA IUJIOMAAH T'OPH3OH-

TaJbHOU MPOCKLUHU HHBAIKIOB C HAPYHICHHEM OIOPHO-IBHIa-
TEJIBHOTO armapara.
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Tabanuya I15.2
PacyeTHbl€e 3Ha4YeHH NIAPAMETPOB 118 rpynn MoeOuasHocTH M2-M4

Bua mytu

['pynna - :
MOGHITE- FopusonransHeiii | JlectHunia BHu3 | JlecTHuiia BBEpX [Tanayc BHH3 [lannyc BBEpX

V, q, V, g V, q V, q, V, g
M/MHH MM - MuH| M/MHH |M/M-Mud] M/MHH Mo/M - M| M/MHH  (Mo/M - MUE] M/MEH  M°/M - MJ

noctu | s M2/M>
0,01 30,00 30,00 20,00 45,00
30,00 30,00 | 1,50 | 20,00 | 1,00 | 45,00

=
m
16,78 | 3,36
33,92 5,43
M2 7,61 | 11,96 28,25 | 11,30 | 15,32
6,59
06 | 1501 | 901 | 1482 [ 889 | 9,14 | 548 | 2026 12,16 | 1143 | 6,86 |
0,7 13,22
0,8 m 11,83 14,59 6,94
09 [ 1093 | 9,84 [ 1061 | 955 | 632 | 568 [ 1227]| 11,04 | 754 | 6,79
M3
20,00 | 1,00 | 2500 | 1,25
0,1 §{70,00 | 7,00 | 20,00 | 2,00 [ 2500 [ 2,50 |105,00]| 10,50 | 55,00 | 5,50 |
0,2 | 53,50 | 10,70 | 20,00 | 4,00 | 20,57 | 4,11 | 83,41 16,68 | 4554 | 9,11
16,67 17,05 65,70 10,68
0,5 23,06



Oxonuanue mabon I152

Bunx nyTH

Neornna ans | Jlecrsnna seepx | Hanzye sems
2, 2
M/MHH MM -MuH| M/MHH M/M-MUH M/MHH M°/M - MuHE M/MHH /M - MUH] M/MHH M*/M - MU

0,6 | 26,59 | 15,95 | 10,38 11,04 3542 2125 | 18,59 | 11,15
M3 22,81 | 15,97 6,79 | 2869 | 20,08 | 14,81 | 10,37

0.8 | 19.54 [ 1563 | 7.77 | 621 | 8.54 | 633 | 22.86] 1828 | 11.53
09 [ 1665 [ 1499 | 670 [ 603 | 7.52 | 6.77
oo oo - T - T - Thismi Lis i o
60,00 | 3,00 - - el s Taoe o
B A N —— [11500] 11,50 | 40,00 | 4,00
50,57 = T 99,65 | 19,93 | 35,17 | 7,03
— 79,88 | 23,97

S N A 1 B R 65,86 | 26,34

0,5 . 54,08 1977 | 9,89
BT N R B 101N MBI
14,33 —— | - [ 3857] 27,00 [ 1412 | 9388
08 [ 1730 | 13,84 B S S 1. 9,50
09 (w447 [ 1302 | - | - | - | - | 2632|2368 | 990 891

HHpumeuvuanue:

M2 — HeMollHbie OoAY, MOOUIBHOCTh KOTOPBIX CHHXKEHA HM3-3a CTAPCHHA OpraHM3Ma (MHBalMAbI [0 CTAPOCTH);
HHBA/IMABl Ha NPOTE3aX; HHBAMAB! C HEAOCTATKAMHU 3PCHUSA, NOAB3YIOMEcs Oenoi TpOCThIO; MOAU C MCHXUYCCKHMH
OTKJIOHCHUSMH;

M3 — HHBaNKAB!, HCTIONB3YIOMWIME IPH ABHXXECHHH JONIOJIHUTEIBHBIC ONOPH (KOCTHUIH, NAJIKH);

M4 — yHBanuabl, NepeaABUralOIINECH Ha KPeCiaX-KoMacKax, NPUBOJAMMBIX B JIBHXKEHHE BPYYHYIO.



Tabauya 1153
Ilnowaau ropH30HTAJLHON NPOEKUHH B3POCILIX JI0AeH

[Tnomans ropH30OHTAIBHON
Tun onexasl Hivpuna a, M | TomumHa ¢, M Hiallb FOpr307
POEKLIUU, M“/yell.

JIeTHss
Becenne-oCceHHAA
SUMHSIA

Tabaruya 1154
ILnomaay ropu3oHTAa/ILHOH NPOEKLHHU AETEi H NOAPOCTKOB

Bo3pacTHbIe rpy s
Tun oxexae! MJIAIIas, CpeaHss, crapiuasi,
o 9 ner 10—-13 ner 1416 ner

HoMauIHHA oaexaa 0,04 0,06 0,08
HomaniHas oaexaa

CO HIKOJIBHOM CYMKOH 0,07 0,10 0,14
YiudHag ogexnaa 0,09 0,13 0,16

5. Bpemsa 3anepixku £, IBHXKEHUS Ha yJacTKe i u3-3a obpa-
30BaBIIETOCH CKOIUICHHS JIOAEH Ha TpaHHUIle ¢ IOCIEAYIOLIUM
yyacTKoM (i +1) onipenensercs mo gopmyJie

1 1)
t3=N.f- S ] (HS.I)
AnpuD=0,9 br'+1 qg; - br y,

rae N — KoIH4ecTBO MIOAEH, 9eil.; / — Houaah rOpy30HTaILHOH

POEKLHH, M; dupup=-09 — MHTEHCHBHOCTH IBIXKEHHS 4CpE3

yuactok (i + 1) npu mnotnocte 0,9 u 6onee, M/MuH; b,,, — K-

pMHA y4acTKa, M, NIPU BXOXXACHHUHU Ha KOTOpPHI 00pa3oBalloCh
CKOIUIEHHE JIOJEH; ¢; — MHTEHCHBHOCTH JABH)KCHUA HA Yy4JacTKe I,

M/MHH; b; — IIMPHHA NPEAUICCTBYIOIIEro y4acTKa I, M.
BpeMs cyiriecTBOBaHUSA CKOIIICHUS fox HA Y4acTKe I OIpe-

aensercsa no GopMyie
f e NS (T15.2)

CK ’
dupu D=0,9 By 41
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Puc. I15.7. [Inowadv 20pu3onmanvHoOU npoexyuu a0oeu
C PA3IUYHBIM 2DY30OM

PacuyeTHOE BpeMs 3BaKyalUuu 110 YYacCTKY i, B KOHUE KOTO-
pOro Ha rpaHIe ¢ ydJacTtkoM (i + 1) oOpazoBaioch CKOIJICHHUE
IIOJIEH, PaBHO BPEMEHH CYLIECTBOBAHHUS CKOIUICHUS [, Pacyer-
HOE€ BpeMs 3BaKyallM II0 YYaCTKy i JONYCKACTCS ONPECHCHATH

o opMyie
l;
l; = I_/: +1i,. (I15.3)
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ILtomaas ropM3oHTAJABLHOM NPOEKIIHMH JI0JAeH ¢ OrpAaHAYEeHHOM MOOMILHOCTHIO, m*/geur.

o

HUEM YMCTBEHHOM

[IEpPEABUTALO-
Cnensle HHecs

0e3 IOMMOJIHH-
TEJILHBIX OIOP

310pOBLIE FOAH, Cl1ab0-
CJplIAIMe, ¢ OrpaHuye-
NEATENIbHOCTH

.l--l
N

a=028 | a =072

_f,‘ - 0_,46 C) = 0,82

£=0,10 £=10,40

C nopaxkeHHeM OMOPHO-ABMTaTEALHOIO aliapara

IepeABUraro-
LMecs ¢ OJHOM
JTONOHUTEIIb-

HOH OIIOPOM

IIepEeIBHUTAIO-
IHECH C ABYMS
NOIOJIHUTEIh-
HBIMH OIIOpaMH

[IEpeABUT A0~
1315 (0
Ha Kpeciax-
KOJIICKaX

TPaHCIIOPTHU-
pyeMsble
Ha HOCHJIKaX

Tabarnuya II5.5

TPAHCHOPTH-
pPYEMBIC
Ha KaTajJKax




IMMPUJIOXEHHME Ne 6
Kk nyrkmy 12 Memoouxu

[lopAaok npoBeneHun pacyera
W MaTeMaTUyecKue Moaenu AnAa onpeaeneHun
BpemeHH HnoKupoBaHUA NyTen asaKyaLuu
onacHbIiMK haKTopamn noxapa

I. Ilopsanok npoBeaeHus pacuera

IIpon3BoauTCA 3KCIIEPTHBIA BHIOOP CIIEHApHS HMIIH CIICHA-
pUvEB MOXKapa, IMpH KOTOPHIX OXHUAAIOTCA HAUXYALIHE IIOCIIEn-
CTBHA /I HAXOAALINXCA B 3JaHUH JIIOACH.

DopMynIHpOBKA CLECHApHS pa3BHTHA IIOXKapa BKIHOYaeT
B ce0s ClIeyIOINUE 3TAIBI:

BBIOOp MECTa HaXO0XICHHS NMEePBOHAYAJIBHOI'O Ovara Io-
Xapa H 3aKOHOMEPHOCTEH €ro pa3BUTHA,

3a/laHue pacdyeTHOM obnactu (BBIOOp paccMmaTpHBaeMoOi
[IpH pacuyeTe CHUCTEMBI NMOMEINCHUH, OIpPEHCIICHHE Y4YHUThIBac-
MBIX IIPH pacyeTe 3JIEMEHTOB BHYTPEHHEH CTPYKTYpPHI IIOMEIIE-
HUii, 3a7jaHHEe COCTOAHUS IIPOEMOB);

3aJlaHHe NMapaMeTpPOB OKpY>KalOoWIEH cpelbl U HaYallbHBIX
3HQ4YCHUH NTapaMeTPOB BHYTPH NNOMEIICHHH.

Bribop MecTa HaXOXJCHHA odyara moxapa IIpoH3BOIUTCS
SKCIIEPTHBIM NyTeM. IIpH 3TOM y4HMTEHIBAacTCs KOJIHUYECTBO IO-
pIOYEH Harpy3kKH, €€ CBOMCTBA U pPaCIIOJIOXKEHUE, BEPOATHOCTH
BO3HHMKHOBEHHS IMOXapa, BO3MOXXHas JAHHAMHKa €ro pa3BHTHA,
PacnoJIOKEHUE IBAKYAlUOHHBIX HYTEH U BEIXOJOB.

Hanbonee yacTo npu pacyerax pacCMaTpUBaIOTCSI TPH OC-
HOBHBIX BHJIA Pa3BUTHUS MOXKapa: KPYroBo€ pacHpOCTpaHCHHE
o)xapa o TBEpAOH roprovel Harpyske, JJHHEHHOE pacnpocTpa-
HEHHE MOXKapa MO TBEPAOU roprovdeH Harpy3ke, HECyCTaHOBHB-
LIeeCs TOPCHUE rOpIOYEH KHUAKOCTH.
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CKOpOCTH BBITOpPaHUS IS 3TUX CJIyyaeB OIpEaeIeTCd
dopMyaMu:

Yoy T y2 .+? — 1% KPYroBOro pacrpocTpaHeH s noxapa

WV =<3y,-2:v-2-b - mmeitnoro pacnpocpasenns noxapa  (116.1)

[
— —UI1 HeyCcTaHoBUBIIErOCH ropeHus 10K,

cT

rae Wy, — yaenbHas CKOpPOCTh BBIrOpaHus (JUIA XXHIKOCTEH ycC-

TaHOBHBINAscs), Kr/(c - M%); v — CKOPOCTh PacCHpOCTpaHCHUS
IUIaMEHH, M/C; b — HIMpHHA NOJOCH TOPIOYEH HArpy3KH, M; fer —
BpeMs CTaOMIU3alUM I'OPEHUS roprodeil XXUIAKOCTH, C; I — 110-
ajs 0yara moxapa, M-.

C yueroM paszena 1l gaHHOro NpHNIOXKEHHUs BHIOHpaeTCs
METOJ] MOJENHPOBAHHA, QOPMYJIHPYETCS MareMaTH4yecKas Mo-
Ienb, COOTBETCTBYIOIASA JAHHOMY CI€HAPHIO, ¥ IIPOU3BOAUTCS
MOJICTHPOBAaHUE AUHAMMKH pa3BUTUA noxapa.. Ha ocHoBaHuu
IIOJIyYEHHBIX PE3YJITAaTOB PACCYMTHIBACTCA BPEMS NOCTHXKCHHS
KaXXJIbIM H3 ONACHBIX (PAKTOPOB mMoOKapa NMpEAEHbHO INOMYyCTH-
MO0 3Ha4YE€HHA Ha IYTAX 3BaKyal[HH.

Kputyeckoe BpeMs 110 KaXIOMY M3 ONACHBIX (PaKTOpoB
I10XKapa OIpEeAEIeTCs Kak BpeMs JOCTHXKCHHA 3TUM (PaKTOpOM
IIpEeAECNBHO JOIYCTUMOIO 3HAa4YEHHUS Ha ITYTIX 3BaKyailHH Ha BEI-
core 1,7 M oT nouia.

IIpeaensHO AONYCTHMEBIE 3HAYCHMSA MO KAXIOMY M3 OIlac-
HBIX ()aKTOPOB I10XKapa COCTaBJIAIOT:

110 NOBBIIICHHOM TeMieparype — 70 °C;

110 TEIIOBOMY IOTOKY — 1400 Br/™m;

110 IOTepe BUAMMOCTH — 20 M;
[0 NOHHXXEHHOMY COJIEpXKaHHmIO Kucnopona — 0,226 kr/v’;
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10 KOKAOMY H3 TOKCHYHBIX ras000pasHBIX IIPOAYKTOB Iope-
st (CO; — 0,11 xr/m’; CO— 1,16 - 107 ko/v’; HCL — 23 - 10°%krAvd).

Heob6x0auMO OTMETUTB, YTO IPH HCIOJAB30BAHHH MOJICBOM
MOJCIIH OIpPEIEICHHEe KPUTHYECKOrO BPEMEHH HMMEET CYIIE-
CTBCHHBIC OCOOE€HHOCTH, CBA3aHHBIE C TE€M, YTO KPHTHYECKOE
3HAYEHHUE B PA3IHYHBIX TOYKAX IOMEIIECHNSA JOCTATAETCI HE OJ-
HOBPEMEHHO. /11 MOMEINEeHuH ¢ COU3MEPHMBIMH T'OPH30HTAJIb-
HBIMH pa3Me€paMH KPUTHYECKOE BpeMs ONpeaelIdeTcsa Kak Mak-
CUMIBHOE M3 KPUTHYECKHX BPEMEH IS 3BAaKyallHOHHBIX BbI-
XOOB M3 JAaHHOrO NMOMEUECHHS (BpeMsa OIOKHPOBAHHA MOCIE-
HEro BBIXOA).

Onpenensaercsa BpeMs OJIOKHPOBaHUA fq;:

ton = min{t:l;“, t,fp,t:;,t,?; e } (I16.2)

II. Knaccupuxanus u 001acTh NpUMEHEHNA METO/I0B
MaTeMATHYeCKOro MoAeJIHPOBAHHSA MOXKapa

I onucaHus TEPMOrazogMHAMHYECKHX MapaMeTpoB IIO-
Kapa NPUMEHSIOTCS TPH OCHOBHBIC IPYIIILI NETEPMHHHCTHYC-
CKHX MOJEJICH: HHTErpajbHEIe, 30HHBIC (30HAJIGHEIC) H ITOJIEBBIE.

Br100p KOHKpETHOH MOJieNH pacyeTra BPEMEHH OJIOKHPO-
BaHHA NYTEH 3BaKyallHH CIEAYET OCYMIECTBIIATH HCXOAA U3 Clie-
OYIOITUX APEAIIOCHUIOK:

UHMe2PanbHbltl MEMOO.

VI 3JaHUNA, COAEpKAIIMX Pa3sBHTYIO CHCTEMY ITOMEINECHMN
MaJioro ooseMa MpoOCTON reoMeTpHYecKoH KOHPHUrypaumy;

U1 IOMELUEHHH, I'IC XapaKTEPHBIH pa3Mep ouara noxapa
COM3MEPHUM C XapaKTEpHBIMH pasMepaMH IMOMEIICHUS H pa3Me-
PBI TIOMEINEHHS COM3MEPHMEBI MeXay co00l (JIMHEHHbIE pa3Me-
pPBI NOMENIEHHA OTIMYAIOTCA He OoJiee 4yeM B S pas);
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IJIS. MPEeABApPUTEIBHBIX PACUCTOB C IEJBI0 BEIABICHHUSA
HanboJiee OMaCHOrO CLUEHApHS I10XKapa,

30HHbIN (30HANLHBIU) MEMOO:

IUISL IOMEIIECHHN U CUCTEM IMOMEIIEHHUH IIPOCTOM I'€OMET-
pHYECKOM KOH(PUrypaluuu, JHHEUHBIE pasMEephl KOTOPHIX COM3-
MEPHMEBI MEXYy CO00H (IMHEHHBIC pasMephl IOMELICHUS OTIIH-
4apOTCA HE OoJiee 4eM B D pa3), Korma pasMep ouyara rnoxkapa
CYILIECTBEHHO MCHBIIIE Pa3MEPOB ITIOMEIICHHS;

U1 pabOYHX 30H, PACIIONOXKEHHBIX HA PA3HBIX YPOBHAX
B Mpeaciiax OIHOro IOMEIeHHS (HAKJIIOHHBIA 3PUTEIBHBINA 34
KHHOTEeaTpa, aHTPECOJIU U T. 1.);

nONE8OU Memoo.

IJISI TTOMEIIEHUH CII0XKHOH IreOMEeTpHYCCKON KOH(pHIypa-
MM, a TaKXKe NMOMELUEHUN ¢ OONBIIMM KOJIMYECTBOM BHYTPEH-
HUX Iperpan (AaTpuyMbl ¢ CUCTEMOH raneped U NpUMBIKAIOLIUX
KOPHAOPOB, MHOTOQYHKIHOHAJIBHBIE HEHTPHI CO CIIOXHOH CHUC-
TEMOM BEPTUKAJIBHBIX U TOPHU3OHTAJIBHBIX CBA3CH M T. 1.);

IJIs1 TMIOMEIIEHUH, B KOTOPBIX OIUH K3 IE€OMETPUUYECKHX
pa3MepoB ropaszno Ooinbiie (MEHBIIE) OCTAIBHBIX (TOHHEH, 3a-
KPBIThi€ ABTOCTOAHKH OOJIBIIOHN IUIOIIAAH U T. 1.);

JUISI MHBIX CJIY4YaeB, KOrjga NMPHMEHHMOCTh WM HH}popMa-
TUBHOCTh 30HHBIX U MHTErPAIBHBIX MOJEJICH BBHI3LIBAECT COMHE-
HUC (YHHKQJIBHBIE COOPYXXECHHS, pacnpOCTpaHCHHE I10XKapa
no dacany 3aaHusA, HCOOXOAUMOCTE y4eTa paboThl CUCTEM IIPO-
THBOIIOXKAPHOU 3aLIUTHI, CIOCOOHBIX KAaUYCCTBEHHO HM3MEHUTH
KapTHHY IOXapa, ¥ T. 1.).

[Ipr HCIONB30BAHUM HHTEIPATBHOM M 30HHOH MOICICH
IUTS TIOMEUICHUS, OOUH U3 JIMHEHHBIX pa3MEpPOB KOTOporo boee
yeM B IISTHh pa3 MPEBBIIAET XOTS OBl OXMH U3 JABYX APYTrHUX
JIUHEHHBIX pasMEpoB, HEOOXOAUMO 3TO IOMECIUCHHUE JICIHTH
Ha Y4YaCTKH, pa3MEphbl KOTOPHIX COM3MEPHUMBI MEXAY COOOMH,
H pacCMaTpuBaTh YUYACTKU KaK OTACIbHBIE NOMEHICHHS, COODIAI0-
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necs IpoeMaMM, IUIOIanbk KOTOPBIX paBHA IUIOIIAAM CECUYEHUS
Ha I'paHUIle Y4acTKOB. VICIIONIB30BaHNE aHAJTOrMYHON IpOUEHy-
pBI B clly4ae, KOrja JBa JIMHEHMHBIX pa3Mepa NpeBBIIAIOT Tpe-
THH 00Jiee 4eM B S pa3, HE JIOIIYCKACTCH.

I11. MuarerpajnbHas MaTeMaATHYECKAA MO paciyeTa
razoo0MeHa B 3JaHHH NIPH MOXKape

Jlia  pacyera pacrpoCTpaHEHUSA IMPOAYKTOB TOpPEHUS
IO 3JaHHIO COCTABJIAIOTCA H PEINAIOTCH YPaBHEHUS aj’pallHy,
TEIUIO- ¥ MAaCcCOOOMeHAa KaK Ul KKIOro NMOMEIEHHS B OTEJIb-
HOCTH, TaK M JIJII BCEro 3JaHMs B LICJIOM.

YpaBHEHHS ABH)KEHHS, CBA3BIBAIOUIME 3HAYCHMA IIEeperna-
JI0OB IJaBJICHUHM Ha MpoOEMax C pacxolaMHy ras3oB 4epe3 IIPOEMEI,
HMEIOT BHA:

G, =sgn (AP;)-p-F - [2-p-|AP,| (T16.3)

rae G;; — pacxoJ ra3oB 4yepe3 npoeM MexXAy AByMs (j-M H i-M)
CMEXHBIMH IIOMEIICHUAMH, Kr/c; 1 — KO3Q(PHUHMEHT pacxoia

npoeMa (i = 0,8 111 3aKpBITEIX nNpoeMoB B i = 0,64 111 OTKpEI-

THIX); F' — momaak CeYeHH IIpoeMa, MZ: P — IUNIOTHOCTH ra3os,

IIPOXOJAIIHAX YEpe3 IIPOEM, Kr/M; APj; — cpeqHHN niepenan noJ-
HBIX JABJICHHH MEXAOY j-M H i-M MoMelIcHUuEM, lla.
Hamnpaenenue (3Hak) pacxojia onpeacnsercs 3HakoM pas-

HOCTH JaBliecHUH AP;;. B 3aBHCHUMOCTH OT 3TOro IUIOTHOCTE P
IIPUHHAMACT pa3JIMYHBIC 3HAYCHHA.

3HaK pacxoJa ra3oB (BXOIAIIHMA B IOMEILICHHUE pacxo.
CUHMTAETCH ITOJIOKHTENbHBIM, BBIXOAAINHE — OTPHULIATCIIHLHBIM)

1 3HAYECHHUE P 3aBHCAT OT 3HaKa Mepenana JaBJICHHUH:

-1,p=p; npu AP <0
sgn (AP), p = / (I16.4)

+1,p=p, mpu AP > 0.
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JIngd NpOrHO3HMPOBAHHA IIAPAaMETPOB IIPOAYKTOB TOPEHHS
(TeMIiepaTyphl, KOHIEHTpAHi TOKCHYHBIX KOMIOHEHTOB IIPO-
IYKTOB TOpPEHHS) B INOMEUICHUSIX MHOIOJTAXHOIO 3J1aHHA
Ha 3Ta)XaX, pacCIOJIOKCHHBIX BBIIIE 3TAXa, HA KOTOPOM MOXET
BO3HMKHYTH IMMOXApP, pacCMaTpHUBAIOTCA ITPOLECCHI paCIpoCTpa-
HEHHS MPOAYKTOB FOPEHHUS B BEPTUKAIBHBIX KaHANax (JIECTHHY-
HBIE KJICTKH, INaXThl TUPTOB, BEHTKAHAJIBI U T. I1.).

BepTukanbHyI0 MIAXTY 110 BBICOTE pa3eisaOT Ha 30HEI,
KOTOPBIE IIPEACTABIISIOT Y3JIbI B THAPABINYCCKON CXEME 3JaHuS.
30Ha MO BHICOTE MOXET OXBAaTHIBATh HECKOJIBKO 3TAXKEH 30aHMA.
B 3TOM ciy4ae pacxon rasa Mexjay 30HaMH MOXHO BBIPa3HUTh
¢opMyIOH BHIA: ;

G= |22 (116.5)
S
1
rpe § = —— — — XapaKTEPUCTHKA T'HIPABIHYECKOIO CO-
2 ] g . p . k . F2 p p p

[IPOTHBJICHUS Ha TpaHHUIE 30H; F — IUIOIHALb IIONEPEYHOrO Ce-
YeHMs IaxThl; K — KO3QduuueHT (MonycKaeTcs NpUHAMATEH PaB-
gsM 0,05 c*/M); g = 9,81 M/c® — yckopeHHe CBOGOAHOTO mase-
HUSA; Ap — niepenaj JaBlICHHN MeXY Y3JIaMH.

30aHHE NPEACTABSIOT B BHAEC THAPABIMYECCKOM CXEMBI,
y3JIbI KOTOPOH MOJENHPYIOT NOMEINCHHSA, a CBA3H — IIYTH JBHXKE-
HUA MPOAYKTOB I'OPEHMS M BO3ayxa. KaxKnoe noMelieHue 31aHus
OIIMCHIBACTCA CHCTEMOM YypaBHECHHMH, COCTOSILNCH U3 YpaBHEHHS
OajlaHca MaccChl, YpaBHCHUS COXpAHCHHS SHCPIHH U YPABHCHHUS
OCHOBHOI'0 ra3oBoro 3axkoHa (Menaeneesa — KianeiipoHa).

YpaBHeHHe Oananca Maccel BeipaxkaeTcs GopmMynoit

dip; V))ldt=y+) G, -G, (116.6)
k i
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rae V; — o6beM moMemenus, M°; ¢t — BpeMs, ¢; 3. G, — CyMMa
k

pacxoJi0B ra3oB, BXOAMAINUX B MOMemeHue, kr/c; Y G — cymma
i

pacxoloOB ra3oB, BBIXOIAINMX M3 NOMeEINEHHA, Kr/c;, ¥ — CKo-
POCTh BBIT'OPAHHUS MOXXAPHOU HArpy3KH, Kr/cC.
YpaBHEHUE COXpaHEHHUS 3HEPTHH BhIpaxkaeTcs popMyon

d(C,-p,V;-T;) dt =
=C, ) .(T, -G)-C,T;,->G,+0, - 0,, (116.7)
K i

rac C,, C, — yOENIbHBIE H30XOpHAaA B H300apHas TEIIOEMKOCTH,
xkJ[x/(xr - K); T;, 7; — Temneparypsl ra3oB B i-M H j-M IIOMeIIIE-
HUX, K; O — KOJIHYECTBO TEIIa, BHIACAACMOrO B IIOMEIIICHUH
IIpu ropeHud, kBt; (), — TEMIOBOH NOTOK, MOTrNOINAEMBIA KOH-
CTPYKLHAMH MU U3JTy4aeMBbIi yepe3 npoeMbl, KBT.

J{1a moMelmeHus o4ara Iroxkapa BemurHa (O, onpenensercs
no popmyie

Qr :TI'QH W+I:

rae N — Ko3QPHUIUECHT IOIHOTHI ropeHus; , — HU3Mas TeroTa
cropanus, KJDx/kr; I — 3HTanepnug ra3uQUIUpOBaHHONH IOpIO-
YeH Harpys3KH.

Jng octanbHbIX nomemennit Oy = 0.

KosadppunpueHT NOIHOTHI TOpPEHHS T oONpeneiasercs
110 popMyJie

G

. )
n=n, -K+(1-K)- =2 "2 (116.8)

VY-L,

rae 1, — Ko3(p@HUIUEeHT IOJHOTHI TOPEHUA B peXXHMeE IToXapa, pe-
I'yJIMpYEMOM I'OopIoYei Harpy3Koii, onpeaensieMblii GopMynoM

N, =0,63+0,2- X, ,+1500- X, ,. (116.9)
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Koaddunuenrt K paccuuteiBaetca 1o ¢gopmyie

B
X X
K = "x’”’] exp| B-|1- "x""J : (I16.10)
X ox.d X 0x.,a
2
roe B= Aoxa - X HayajibHasg KOHIEHTPAIIHS KU
X, -001) "% *

0x,a

CIIOpOZa B IOMEINECHUH ovYara Ioxapa, Xoxm — TEKyIUass KOH-
[IEHTpallHs KHCIOpOo/Aa B IIOMEINEHUH o4ara rnoxapa.

YpaBHeHue Menneneesa-Knaneiipona Beipaxaerca Qop-
MYJIOH

R
Py=p; T~ (116.11)

rae P; — naBneHue rasa B j-M noMeueHuy, 1la; 7,— remneparypa
raza B j-M nomemeHud, K; R = 8,31 — yHuBepcanbHas razosas

noctosHHasd, Jx/(mons - K); M — monapHas Macca rasa, MoJib.

IlapameTpsl raza B OMEICHUH ONpPEHC/IAIOTCS U3 ypaB-
HeHHd OajlaHca Macc OTACIBHBIX KOMIIOHEHTOB NMPOAYKTOB IO-
PECHHS M KHCJIOpOJa M YPaBHCHHSA OajlaHCa ONNTHYECKOM IIOTHO-
CTH JBIMA.

YpaBHeHHe OaaHCa MacC OTAENBHBIX KOMIIOHEHTOB IIPO-
IYKTOB FOPEHHS U KHCIIOpOoa:

d(XL,j Pj 'Vj)/dt=W'LL +§(XL,k 'Gk)"XL,j G, (116.12)

!
rac Xpx Xrj — KOHUEHTpauus L-ro KOMIIOHEHTa MpPOAYKTOB
ropeHds B k-M H j-M MOMEMIECHUAX, KI/KT; L; — KOJIMYECTBO L-Tr0
KOMIIOHEHTa MPOAYKTOB I'OPeHHS (KHCIOpOJa), BELACIISIOMIETO-
cs (IOrNOMAIOIIErocs) MPH CropaHuy ONHOIO KHJIOrpaMMa Io-
KapHOH Harpy3KH, KI/Kr.
YpaBHeHHe OanaHca ONITHYECKON IUIOTHOCTH AbIMA:

Vj-d, 1dt =Dy + (g -Go) oy =k 26 /p;, 613
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rie Wi M; — ONITHYECKas IUVIOTHOCTH AbIMA B k-M H j-M IOMeEIe-
Husx, Hi - M‘“l; Dy, — nepmMoo0pa3syromas crnocoOHOCTh moXKap-
HOH Harpysku, Hi - M?/KT.

Onruyeckas IUIOTHOCTh ABIMA IIPH OOBIYHBIX YCJIOBHSAX
CBf3aHA C pacCCTOAHHUEM NpENENbHON BHAMMOCTH B AbIMY ¢op-

MYJIOH
Inp = 2,38 / 1. (I16.14)

Jns noMmelneHuil 0e3 HCTOYHHKA TeIla CHCTEMa YpaBHE-
Huit (116.6), (I16.7) n (116.8) ynpomaercsa u nmpeacrasinsgercs
B BUJC:

ij('c)=sgn[ ('c)] u-Fe 1/2 Jo IAP ('cl

1 G,(1) (116.15)

39D,

]
k — l y . I | — y » j .
rae py =>-[p, +580 (AF,)-p, +p, —sgn (AF,) -,
IlepBoe ypaBHEHHE CBS3BIBACT IIe€penaabl OaBICHHUMH
Ha COSMHAIOIIMNX MTOMEINEHHUE IMMpoeMax ¢ pacXoaoOM rasa uepes

3TH IPOEMEL. BTOpoe BEIpaXXacT MOCTOSAHCTBO 00beMa IJIA JaH-
HOrO MOMeEIIeHud. TakuM oOpa3oM, 1A Bcero 3AaHusa Tpebyer-
Ci peImaTh CHCTEMY, COCTOSMIYIO U3 (M. + Myc) + Ny HEJIMHEH-
HbIX ypaBHeHuH BHAa (116.12) u ny-n, NMMHEHHBIX ypaBHEHHMH
Buzga (I16.13). 3necy myc ¥ my. — COOTBETCTBEHHO YHCIO rOpH-
30HTAJIBHBIX H BEPTHKAIBHBIX CBA3EH HA 3TAXKE, Ny — IUCIIO y3-
JIOB; Ny — YHCIIO ITAXKEH.

CucreMa ypaBHEHHMH, BKmodaromag B ce€0s YpaBHEHHSA
(I16.6), (I16.7) nna moMemeHns ouara noxapa u (116.12), (I16.13)
IJI1 OCTAIBHBIX noMemeHuid, n ypasHenue (116.11), onmcriBaro-
Iasg TMAPABINYECKYIO CXEMY 3HaHMA, PEIIAeTCS YHMCIECHHO METOo-
JIOM HTEpalli B COBOKYITHOCTH C METOAOM CEKYIIHX.
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OCHOBHBIC YpaBHEHHUs IJIi OIPEHENICHUS TeMIIEpaTyphl
ra3a ¥ KOHICHTpALlUH IMPOAYKTOB OPECHHUSA B NMOMEIICHUAX 3/a-
HHS MOJYYEHB] U3 YPABHEHUHN COXPAHECHUSA SHEPIrHU U MACCHI.

TeMneparypa rasa B OMEUICHUH, I'I€ OTCYTCTBYET OYar
[Io)Kapa, OonpenensacTcs U3 ypaBHECHHUA TEILIOBOro OajaHca, KO-
TOPOE€ MOXXHO IHNOJIYYHTHh H3 YPABHCHHSA COXPAHCHHUS SHEPIrHHU
(116.7). dopmyna A ONMpeneNIeHUs] TEMIEpATyphl raza B j-M
[IOMEIECHUH 3JaHHS B n-H MOMEHT BPCMCHHU

f:(CPB'Gk'Tk)"I'Qj
To=——F———"53— - +

cw-(éakﬂgG;}cpr-iGﬁa},,-F,,ﬁa}ﬂ-Fm

i=l

g(CPB‘Gk'Tk)"’Q}

+ Tn-1);— -~ . e
Cw'(éGk_iGI)'{'Cpr'iGi'l'a_;n'an"'aJcr'chr

1=1 1=l

:
at|, (I16.16)

CW'(in_EGIJ'l'Cpr'iGI—Fa;n'F_,rn+a;c'r‘chT
X EXp | —— k= =/ =

Cvr'pj'Vj

rae (); — cyMMa HCTOYHUKOB (CTOKOB) Teiuia B oOBeMe j-ro
IIOMEIICHUS U TEIlIa, YXOOAIIETO B OrpaXXIarollUe KOHCTPYK-

. I'(t)-T (T .
IHH; O =0 Iw-LO} _ [IPUBEICHHBIA KO3 HUIHEHT
TEIUI00TAAYH; 1 — HaYaIbHasA TEMIIEpaTypa B IIOMEUICHUM; Fjqp —
IUTOLIAAh ITOBEPXHOCTH OIpaXJAIOINNX KOHCTPYKIHH B j-M IIO-
MEIICHUM.
Kospduunent tennooraaud o MOXKET OBITh pacCUUTaH

10 SMIIUPUYCCKON PopMmyIie
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4,07-3T, - T, npul, <60°C
o= (I16.17)

11,63-exp[0,0023-(T, -T,)] mpuT, >60°C.

KoHneHTpanus OTACABHBIX KOMIIOHEHTOB I'a30BEIX CMECEH
B IIOMCINEHHUAX 3/1aHHUSA BBIYHCIACTCA H3 ypaBHeHHs OajaHca
Maccel JaHHoro kommnoHenra (116.12). Konnenrpamms L-ro
KOMIIOHEHTA MPOAYKTOB I'OPEHHUA B j-M IOMEINECHUH B M- MO-
MEHT BPEMEHHU OMNPEACIACTCA YPAaBHEHHUEM

n

E(XLk'Gk)
XL_)(H)=_:]_;_—+
k=]
2. (X1 Gy) Gk
+| X oy —E——|-exp| - = — At |. (116.18)
ZGk pj‘Vj
k=1

OnTuyecKkas KOHUECHTpauusa IObiMa B IOMEIIECHUSIX OIIpe-
nenserca U3 6amancoBoro ypaBHeHHs (116.13). HarypasnbHbrit
IIoKa3aTeap OCnabneHus cpeapl B j-M IOMELUCHUH B -1 MOMEHT
BpPEMEHHU OINIPEACIISAETCS YPAaBHEHHEM

i(u ' Gi)
_ k=1

K(n), n +

i‘i(“k ‘Gi) ;:Gk (116.19)
+ un_ —_iT____ - eXp L= At . _
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AHnanumuyeckue COOMmHOWIEHUA ONA ONPEOeNeHUR
KpUmMu4ecKou npoooadcumelbHoCmu noxcapa

JI1g OZMHOYHOIO IOMEINEHHS BBICOTOH He Oonee 6 M,
YIOBJICTBOPAIOMIETO YCIOBHAM IPHMEHECHHA HHTErpajilbHOU MO-
NEMA, MPH OTCYICTBHH CHCTEM IPOTHBOIIOXKAPHOH 3all{UThI,
BIUSIOIIMX HA pa3BUTHE II0XKapa, JONYCKACTCA ONMPEACHATh KpHU-

THYECKHE BPEMEHA I10 KAKAOMY M3 OINaCHBIX (PaKTOpOB MOXKapa
C MOMOIIBIO AHATTUTHICCKUX COOTHOILICHUH

10 TIOBHIIICHHOU TEMIIEpaType:

A
ey = S+ (U (116.20)

0 MOTEPE BUAUMOCTH:

1/

t}‘(‘;- = E-ln I_KM , (116.21)
A lp"B-D,, -z
10 IOHH)KCHHOMY COACPXAHUIO KUCIOPOAA:
-4
o, |B 0,044
tkp - -Zln 1—‘—B""E'c';——"_‘——“‘ ’ (H622)
v 2.4+0,27 |-z

10 KaXJAOMY H3 ra3zoo0pa3sHbIX TOKCHYHBIX IIPOAYKTOB
TOPCHUA:
A

-1
B V.X
t =<—-In|1- : [16.2
® A [ B'L-z] ( )
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353-C_-V
rne B=—2*~ — pa3sMEpHBIii KOMIUIEKC, 3aBHCSIIMIA
(1 o (P) ‘- QH
OT TEILUIOTHI CITOpaHHA MaTepraia ¥ CBOOOIHOIrO 00beMa IOMelIie-
HUS, KT; fo — HaYaJlbHas TEMIIepaTypa Bo3ayxa B nmoMelnenuu, °C;
1N — MOKA3aTeNb CTEIICHU, YUHUTHIBAKOUMN H3MEHEHHE MACCH] BbI-
roparolero Marepuaia BO BpeMeHU; 4 — pa3MEpPHEBIN Imapamerp,
YUYATHIBAIOMIUHN YIEIbHYIO MacCOBYIO CKOpPOCTh BBITOPAHHUS TO-
plouero Marepuana M IUIOIIanb moxapa, Kr/c'; z — 6e3pasMep-
HBIA ITapaMeTp, YUUTHIBAIOIMIUK HEPABHOMEPHOCTh paclpenee-
Husg OPII o BeicoTe nmoMmemieHus; (), — HU3LIasg TEIIOTa Cro-
panus Matepuana, MJDx/kr; C, — yaensHag u3o6apHas TEIUIO-
eMKOCTh rasza, MJDx/kr; ¢ — ko3pduuuest temnonoreps (rpu-
HUMAETCs 110 JaHHBIM CIIPAaBOYHOU JIMTEpATypHhl, IIPH OTCYTCT-
BHU JNAHHBIX MOXET OBITH NPHHAT paBHBIM (,55); N — K03dPu-
[UEHT IIOJHOTHI ropeHus (ompenenserca no gopmyne (116.9));
V — ¢cBoOODHBIN 00BEM IIOMEIECHUA, M ; @ — KO3 PUIUEHT OT-
PAOKEHUS IPEAMETOB Ha IIyTAX 3BaKYallUH; £ — HadasrbHas OCBe-
IIEHHOCTB, JIK; /[y, — IpEeNEbHAS JAIBHOCTD BUAUMOCTH B IBIMY, M;
D,, — memooOpasyromas crnocoOHOCTh TOpsAIIEro Marepuasa,
Ho-m%/kr; L — YAEIbHBIM BBIXOJ TOKCHYHBIX Ia30B IIPU CrOpPaHUHU
1 xr maTrepuana, Kr/kr; X — NpeaeapH0 JONMYCTUMOE COIEPKaHHE

TOKCHYHOI'O rasa B IIOMEIICHHUH, KI - M (Xco2 = (0,11 I(I‘/M3;
Xco = 1,16 - 107 xr/v’; Xper = 23 - 107° xr/vr’); Lo, — yAembHbI

pacxon KHCJIopoaa, KI/KT.
Ecnu nmox 3makom norapudMa nojiygaercsi OTpuLaTeIbHOe
yucyo, To ZaHHeIH O®PI] He npeacrasnseT ONaCHOCTH.
[TapameTp z BEIMHCIAIOT 110 hopMyJie

z = ?h{- - €XPp (1,4 7’}) npu H < 6 M, (116.24)
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rae h — BeIicoTa pabodeii 30Hb1, M; - — BEICOTA IOMEIICHUS, M.
Onpenensercs BeICOTa paboyeii 30HbI:

h=h,+1,7-0,5"8, (116.25)

rae Ay, — BBICOTA IUTOIAJKHA, HA KOTOPO# HAaXOASTCA JIIOIH, HAJ

I10JIOM IIOMEIEHHA, M; O — pa3HOCTh BBICOT I10JIa, paBHAs HYJIIO
NPpU FTOPU30OHTAIIBHOM €0 PaCHOJIOKECHUH, M.

Cnenyer UMETH B BUIY, YTO HaHOOJIBUIECH OMACHOCTH IIPH
[IOXKape MOABEPraroTCs JIOAHA, HaXOAAIIHeCs Ha 00Jiee BHICOKOH
otMmeTKe. [IoaToMy, HanpuMep, IPH ONIPEACICHUH HEOOXOAUMO-
ro BPEMCHH 3BaKyalMH JIIONCH M3 ImapTepa 3pHTEIBHOrO 3aja
C HAKJIOHHBIM IIOJIOM 3HA4Y€HHE A CICAYyeT HaXOOUTh, OPUEHTH-
pYACh Ha HauboOJIee BHICOKO pacnoyIOKEHHBIE paabl kpecen. Ia-
paMeTphl A U 1 BBIYUCIIAIOT TaK:

WA clydass ropeHus XHIOKOCTH ¢ YCTAHOBHBIICHUCS CKO-
POCTBIO:

A=\|jyn'F, n= 1,
I'AC WYII_ YACJIbHasA MaCCOBAs CKOPOCTH BbII'OpaHHUA XUIAKOCTH,

xr/(M” - ¢);
I Kpyr'OBOI'O pacpoCTpaHeHus I1oKapa:

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

rae V' — nuHedHas CKOPOCTh pacCpOCTpaHEHHA IIJIAaMEHH, M/C;

JUIL BEPTHKAJIBHOH WM TOPHU3OHTANHHOHM NOBEPXHOCTH
TOPEHUSA B BHUAE NPAMOYTOJIBHHKA, OJHA M3 CTOPOH KOTOPOTO
YBEJIMYHUBACTCSA B JBYX HaNpaBICHUAX 3a CUET pacCpOCTpaHEeHHUs
IUIaMEHM (HanpUMEpP, PacpOCTpaHCHHE OrHA B TOPH3OHTAIIb-
HOM HAalIpaBJICHHH 110 3aHABECY IIOCJIE OXBaTa €ro IjIaMeHEM I10
BCEHN BBICOTE):

A:\ljyn.V.b, n:2’
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rae b — nepneHAHUKYJSIPHBIA K HaNpaBjJIeHHIO ABHXKEHHS ILIa-
MEHH pa3Mep 30HbI TOPEHUS, M.

[Ip OTCYTCTBHM CHELHANBHBIX TpeOOBaHUI 3HAYECHHUA 4
u £ npunumarorcs pasHbiMH 0,3 m 50 nNK COOTBETCTBEHHO,
a 3Ha4YeHue /pp = 20 M.

IV. MaTteMaTH4ecKast IByX30HHAas MO/eJIb
mOXKapa B 3JaHHH

[Ipn pemieHnH 3a7a4 ¢ HCIOJIB30BAHHEM JBYX30HHOM MO-
JeJI T10Kap B 3MaHUH XapaKTEPH3YETCs YCPCOHCHHBIMH IO Mac-
ce H 00beMY 3HAYCHHSAMH NApaMETPOB 3aIbIMIICHHON 30HBI:

T — TemMnepatypa cCpelib! B 3aAbIMIICHHOH 30HE, K;

K — onTHYECKas IUIOTHOCTD apmMa, Hi/m;

X; — MaccoBas KOHIEHTpauus I-ro TOKCHYHOI'0 HNPOAYKTA
rOpeHHs B 3aAbIMIICHHOHN 30HE, KI/KT;

Xx —MaccoBas KOHIEHTpAus KUCIOpoaa, KI/Kr;

Z — BBICOTA HMOKHEH rPaHHUIEI CIIOA AbIMa, M.

B cBoIO ouepenr NEpEeYHCIICHHBIC TapaMeTphl BEIpaXKaroT-
Cd 4epe3 OCHOBHBIC HHTErpajIbHBIC MapaMeTphl 3aJbIMJIICHHOM

30HBI C IOMOIIBIO CAEAYIOMHUX GPOpMyI:

T
0, = [m-cp(T) - aT, (116.26)
0
X; =7 , X, = i 2 (I16.27)
m m
S
=5 116.28
M V. ( )
7 g ([16.29)
p=1rs £ .

A
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rae m, m; — oomas Macca JpIMa 1 COOTBETCTBEHHO i-r0 TOKCHY-
HOI'O IPOAYKTa r'OPEHHUS B 33AIMIICHHOM 30HE, KI; My — Macca KH-
CJIOpOAA B 3aABIMIICHHOH 30HE, KI'; (J; — SHTAILIUS IIPOAYKTOB IO-
peHHs B 3a0bIMJICHHOM 30HE, KJDK; § — ONTHYECKOE KOJIMYECTBO
mMa, Hi - M”; p — IUTOTHOCTP AbIMa IpH Temmeparype 7, KT/M;

V, — 00BeM 3aBbIMIICHHON 30HBL, M3; H, A — BpICOTa U IUIOIIAAD

NOMEILECHUS, M; Cp — YAENbHas TEIUIOEMKOCTD AbmMa, KJDi/(K - kr).
JIuHAMMKa OCHOBHBIX MHTErpPalbHBIX ITApaMETPOB 3a0bIM-
JICHHOW 30HBI ONPEACHACTCS HMHTCTPHPOBAHHUEM CHUCTEMBI ClIE-
AYIOHIINX 0aJlaHCOBBIX YpaBHEHHIA: |
oO0meil MacCrl KOMIIOHEHTOB 3aJBIMIICHHOM 30HBI C y4e€-
TOM JIbIMa, BHOCHMOI'O B 30HY KOHBEKTUBHOM KOJIOHKOM, M Ibl-
Ma, YIAJIEMOro yepe3 NpoeMBI B COCEAHUE NOMEIICHUS :

an _ G.- G, (116.30)
dt

rae t — Tekyumee Bpems, ¢; Gy, Gy — MacCOBBIH pacxoJ AbIMa CO-
OTBETCTBEHHO 4epe3 KOHBEKTHBHYIO KOJIOHKY M OTKPBITHIE HPO-
€MEI B IOMEINEHHH, KI/C;

SHTANBIUA KOMIIOHEHTOB 33aJbIMIIEHHOH 30HBI C YYE€TOM
TeIlJIa, BHOCHMOI'O B 30HY KOHBEKTHBHOH KOJIOHKOH, TEILIOOT-
Ja4¥ B KOHCTPYKIHH M YHOCA ObIMA B IIPOEMBI:

Q% _o_o_
o Ok — On— Oxons (116.31)

A€ Ox, On, Okon — TEILIOBast MOINHOCTH, COOTBETCTBEHHO BHO-
CHMas B 3aJbIMJICHHYIO 30HY KOHBCKTHUBHOH KOJIOHKOH, yJa-
ngeMast ¢ ABIMOM 4epe3 OTKPBITHIE MPOEMBI M TepsieMast B KOH-

CTpYKLUHH, KBT;
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MAaCChbl KHCJIOPOAaAa € YUCTOM NOTCPh HAa OKHUCICHHUC IIPO-
AYKTOB ITHPOJIK3a I'OPIOYHNX BCIICCTB.

%‘ =023 - (Ge—n -y - L) —x¢- G, (I16.32)

N — IOJIHOTaA CrOpaHHsA TOPIOYEro MaTepHala, Kr/Kr; Y — CKO-
POCTH BBHIFOpPaHHUs rOPIOYEro Marepuaina, xr/c, L, — morpebienue
KHCJIOpOJa IIPH CTOPaHHUU €IMHHIIBI MAacChl TOPIOYEro MaTepHa-
J1a, KI/KT;

OITUYECKOrO KOJMYECTBA JbIMa C Yy4YE€TOM JObIMOOOpa-
3YIOIIEH CIIOCOOHOCTH rOpSAIUEro MaTtepuaia:

i_ds'_z\lj.D—Gn-—u, (H6.33)
dt 0

rac D — napiMooOpasyronias cnocoOHOCTh rOprOYero Marepuala,
2
Hm /(m™ - kr);
Macchl /-ro TOKCHYHOT'O IIPOAYKTa FOPEHHS:

"‘Z* —y-Li—x G, (116.34)

rAe L; — MacCOBBIH BBIXOJ i{-I'0 TOKCUYHOIO NPOAYKTa F'OpEeHM,
KI/KT.

Macca KOMIIOHEHTOB ApiMa (G, BHOCUMBIX B 3aJbIMJICH-
HYIO 30HY KOHBEKTHBHOU KOJIOHKOM, OLICHUBACTCS C YYETOM KO-
JAYECTBAa BO3MYXa, BOBJIEKAEMOTO0 B KOHBEKTHBHYIO KOJIOHKY
10 BCEH €€ BHICOTE JO HYDKHEHW rpaHulipl Cj1os ApiMa. B uHXxe-
HEPHBIX pacyerax pacxoX KOMIIOHEHTOB JhIMa YEpPE3 OCECHM-
METPUYHYIO KOHBEKTHBHYIO KOJIOHKY Ha BBICOT€ HHIKHEIQ
YPOBHSA 3aJAbIMJIEHHOH 30HBI Z (B 3aBHCHUMOCTH OT TOrO, Kakas
00J1acTh KOHBEKTHBHOM KOJIOHKM HJIM (pakena IOrpy>xeHa B 3a-
ALIMJICHHYIO 30HY) 3a43€TC IMOIYy3IMIIUPUIECKON GOPMYJIION:
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( 7 0,566
0,011*Q.(Q2/5J nas obnactu dakena
7 0,909
G, = 0,,026-Q-+[Q2 f 5) i1 MEPEXOMHON 00J1acTH (I16.35)
7 1,895
O,,124-Q-[Q2 , 5-] g o061acTH KONOHKH,

rae O — MOITHOCTH odara roxapa, kBr.

JInHaMuKa rmapaMeTpoB odara moxkapa onpencisieTcsa pas-
BUTHEM IUIOINAAU TOPEHHUS C YUYETOM CIIOXKHOI'O COCTaBa TOpIO-
yUX MATEepUaJiOB, UX PacCHOJIOXECHHI, MECTa BO3HHUKHOBEHUS
oyara I1okapa ¥ IOJHOTEI CTOpaHM:

Ilotepu Tenna B orpaxaaroliMe KOHCTPYKIIUM PACCUMTEHI-
BAalOTCA C YYETOM TEMIICPATYpHl ropAd4ed CTtpyu 1., CKOPOCTH
M M3JIyJaTEJIbHOM CIIOCOOHOCTH CTPYH, OMBIBAIONIECH KOHCTPYK-
IIHHA, U IIPOTrpeBa CaMoOMl i-H KOHCTPYKUUHU 1(y) O TOJIIUMHE Y.
JIJIsL 5TOr0 YHMCIACHHO UHTETPUPYETCA HECTALMOHAPHOE YpaBHE-
Hue Pyphe:

only)_ 1 aMT)-or(y) (116.37)

o C(T)p &y
C TPAaHMYHBIMH U Ha4aIbHLIMH YCIOBHAMM:

(o, +0,)- (T, ~T,) =2, -2 (T16.38)
o
(0 +,)-( ~,®) =-MT)- T2 (116.39)
v |,
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T(0,5)=T,, 0<y<$, (116.40)

rae o, , 0, — COOTBCTCTBEHHO KOHBEKTHBHBIN M JIYYMCTHIM KO-

)|
3 GUIMEHT TEIUIOOTAAYH, Br/(M* - K); 8§ — Tommuua orpax-
naroeii KOHCTpyKiH, M; ((7T) — TEeIUI0OEMKOCTh MaTepHala KOH-
CTPYKIHMH IIpH Temmeparype 1(y), Tox/(xr* - K); A7) — Temio-
IIPOBOAHOCTH MaTepHana KOHCTPYKIMH Opu TeMmmeparype 1(y),
Bt/(m - K); T,, Tp — TeMrieparypa COOTBETCTBEHHO 000TpeBacMOid
4aCTH KOHCTPYKLMH H Cpelbl Y HeoOorpeBaeMon noBepXHOCTH, K;
P — IVIOTHOCTHh MaTe€pHaia KOHCTPYKIHH, KI/M.

TennoBble © MacCCOBEIE IIOTOKH YEpe3 IMpOEeM B KaKIBIH
MOMEHT BPEMEHH PACCUUTHIBAIOTCA C YYETOM TEKYIIEro mepe-
naja JaBJICHUA IIO0 BEICOTE NMpPOEMa, COCTaBa H TEMIIEpaTypPHI
razoBoii cpeapl 1o o6e CTOpOHBI NpoeMa (CxeMa pacuera
Ha puc. [16.1). Tax, MacCOBEIif pacxox AbIMa M3 IOMEINECHUS
oyara Io)kapa B COCEJHEE MOMEIIEHHE PACCUMTBHIBACTCH Cllie-
OYIOLIUM 00pa3oM:

YII'IBJI
G, =B-&- |\2-p-[P(h)-P,()] -an, (116.41)
Yo

my

rae B — mupuHa npoeMa, M; € — a’poaMHAMHYECKHHE K03 -
HMeHT npoemMa; P(h) — Py(h) — pa3Huna JaBlIeHUN B HOMEIICHHAX
Ha BBICOTE A; P — IUIOTHOCTh AbIMAa B 3aJABIMJIICHHOH 30HE
COCEIHEr0 MOMELICHUA MTPH TeMIIepaTrype AbIMa 7.

[Tpeaensl HHTErPUPOBAHHUA Yiax U Ymin BBIOHpAIOTCS B IIpe-
Jenax CTBOpa IpoeMa, Clog JbpIMa B MOMEMICHHUH ouara nokapa
U TaM, rae u30errouHoe aasneune AP = [P(h) — P(h),] > 0, kak 210
ykazaHo Ha puc. [16.1.
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Puc. I16. 1. Macconomoxu yepez npoem

Heobxomumas i OLICHKM Iepenaga AaBICHHSA 1O CTBOPY
IIpoeMa 3aBHCHUMOCTH OABJICHHS OT BBICOTHI B I-M IIOMEUICHUH

(C y4eTOM 3aAbIMJICHHOI 30HBI 3TOr0 MOMEIICHMS) Oll€eHHBA-
eTCH KakK

(h) = 7 , h S, (116.42)

i0 " Po 84 —pP;- &N, €CCIIN n > 4,
rae Py — TEeKylliee OaBJICHUE B i-M ITOMEIICHUH Ha HYJIEBOH OT-
METKe (MU NMPHUBEACHHOE K HYJIEBOM OTMETKE, €CIIH YPOBEHbB

[10JIa NOMEIIECHHUS BBILEC HYJEBOH OTMETKH), Po — HJIOTHOCTH
BO3AyXa OPH HAYaNBHOU TeMueparype o, Z, — TEKyIas BLICOTA
HE3aAbIMJICHHOH 30HBI B I-M IIOMEIIICHUH.

PaccuntanHbIe napaMeTphl TEIIOMAcCOOOMEHA B IPOEME

HCITIOJIBE3YIOTCA KaK I'PAaHUYHBIC YCIOBHUA OJId COCCOHEIO ITOMC-
ICHHUA.



V. Ilo/ieBOHM MeTOX MOAEIMPOBAHHSA
[0Xapa B 3JaHHH

OcCHOBOMl I MOJEBEIX MoOZENedl II0KAapOB ABJIAIOTCA
ypaBHECHHS, BBIPAXAIOIIUE 3aKOHBI COXPAHEHHS MACCHl, HM-
yJIbCa, JHEPIrUHU U MacC KOMIIOHEHTOB B pacCMaTpuBacMOM Ma-
JIOM KOHTPOJIBHOM O0OBEME.

YpaBHEHHE COXpAaHECHUS MACCHI:

op O

__-+—__ .u‘ =0. H6-43
o * o, (p-u;) ( )
YpaBHEHHUE COXpPAHECHUS HMITYJbCA:

0 0 dp Oy
—(p-u)+—(p-u, u)=—"—+—>-+p-g.. 116.44
5 () o, (p-u;-u) o, ax, p-g- )

1151 HBIOTOHOBCKHUX XKHUAKOCTEH, IMOTUHHAIONINXCA 3aKOHY
CTokca, TEH30p BI3KHX HaNpPMKEHHUH onpenenaercd GopMyoi

T, =pe —+—L |- Z.p. K 116.45
0T\, e, | 3 o, (04)
YpaBHEHHUE SHEPIHHU:
og™"
-?—(p-h)+——?—(p-uj-u,-)=@+—-a—- _}__6_11_ ___i{_, (116.46)
ot Ox ; o ox;{c, ox; | Ox;

r
rae h=hy+ |c,-dT+) (¥, - H,) — cTaTauecKas SHTATBIHA CMECH;
T k

H, — Ternota o6pa3oBaHus k-T0 KOMIOHEHTa; C, =§:Yk Cpp —

R
TEIIJIOCMKOCTh CMECH IIPH IIOCTOAHHOM HAABJIICHHH, ¢ i paaua-

MUOHHBIA IIOTOK 3HEPrHH B HAlIpaBJICHHH X;.
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YpaBHeHHE COXpaHEHHI XHMHYECKOr0 KOMITOHEHTA K.

J J J

Jnsa 3aMbikaHus cucremel ypaBHeHmil (116.43)—<(116.47) uc-
IOJIL3YETCS YPAaBHECHUE COCTOSIHUS HICANBHOrO rasza. /Ui cMecH
ra3oB OHO HMEET BU/I;

5, % b oY,
-é-;(p-Y,,)+—-(p-uj-Yk)=-—[p-D-——£J+Sk. (116.47)

p=P'R0'T‘Z‘_‘, (n6.48)

rae Ro — YHUBEpCAIBHAS rasoBast MOCTOSHHASA, M, — MOJIsIpHas
Macca k-ro KOMIIOHEHTA.
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Yeavxaemouie uumamenu!

B cooTBetcTBUMU C TlpaBunamu pa3paboTtku U BBeaeHUA
B leNCTBUEe HOPMaTUBHbLIX AOKYMEHTOB NO NOXapHou 6e3onacHo-
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® Hay4yHO-TexHUu4eckumn xxypHan «lloxapHas 6e3onacHoOCTb».
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