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MHWHHUCTEPCTBO POCCHUICKON ®EJEPALINU
10 JEJIAM I'PAXXKJIJAHCKOU OBOPOHBI, YPE3BBIYAHBIM
CUTYALUSIM U JIMKBUJALIUU [TOCJIEJCTBUN CTUXUNHBIX BEACTBUI

®EJIEPAJIBHOE T'OCYJAPCTBEHHOE YUPEXJIEHUE "BCEPOCCHUUCKHIA
OPJIEHA "3HAK ITOYETA" HAYYHO-UCCJEJOBATEJIbCKHUIA HHCTUTYT
[TPOTHUBOIIOXAPHON OBOPOHBI"

I[TPUKA3

ot 30 urous 2009 r. Mocksa Ne 382

"O0 yTBepKJIeHUU METOAMKH OIPEICICHHs PACUETHBIX BEJIMYMH MOKAPHOTO PHUCKA B
3/IaHUSX, COOPYKEHUSIX U CTPOCHHSIX PA3IMYHBIX KIacCOB (DyHKIIMOHATHLHOM MOKapHOU
onacHoctu"

B cootBercTBUM ¢ DenepanbHbIM 3aKkoHOM OT 27 nekabps 2002 r. Ne 184-P3 "O
TEXHUYECKOM peryiupoBaHuu’* u nocranonieHueM IIpaBurensctBa Poccuiickoit
@enepanyu ot 31 mapta 2009 r. Ne 272 "O nopsake NpoBEAECHUS PAaCUETOB 10 OLIEHKE
MOXKapHOTo pHcKa'** nmpuKa3pIBalo:

yTBep,Z[I/ITL npujiaraéMyro METOJUKY ONMPCACIICHUA PACUCTHLIX BCJIMYHUH IMOXKAPHOT'O

pHUCKa B 3IaHUAX, COOPYIKCHUAX U CTPOCHUAX PA3ZJINIHBIX KJIACCOB CPYHKHHOHaHBHOﬁ
HO)K&pHOﬁ OIIACHOCTH.

Munuctp C.K. oiiry

* Cobpanue 3akoHogaTenscTBa Poccuiickoit @eneparmm, 2002, Ne 52 (wacts I), c1. 5140;

2005, Ne 19, ct. 1752; 2007, Ne 19, ct. 2293; 2007, Ne 49, ct. 6070; 2008, Ne 30 (uacTthb

ID), ct. 3616.

** CoOpanue 3akoHoaarenbcTBa Poccuiickoit @enepanuu, 2009, Ne 14, ct. 1656.
3aperncrpupoBan B Muniocre P® 6 aBrycra 2009 r.

Perucrpannonnsiii Ne 14486
[Ipunoxenue
Metoauka

OMPEACIICHUS PACUCTHBIX BCJIMYHH ITOXKXAPHOT'O0 pUCKaA B 3JAHUAX, COOPYIKCHUAX U
CTPOCHUAX PA3JINIHBIX KJIIACCOB (I)yHKHHOHaHLHOﬁ HO)K&pHOfI OIIACHOCTH
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ABTOPCKUI1 KOJJIEKTHUB: JI-p TEXH. HayK, mpo¢. M.A. bonoabsH, kana. TexH. HayK A.A.
Kocaues, kann. texH. Hayk A.B. Kapnos, /I.B. Ymakos - ®enepanbHoe
rocyapcTBEHHOE yupexxaeHue "Beepoccuiickuii opaena "3Hak [lodera" Hay4Ho-
UCCIIeI0BATENbCKUI MHCTUTYT MPOTHBOIOKapHOH 00oponsl" (PI'Y BHUUIIO) MUC
Poccuu; kana. TexH. Hayk [[.A. CamomuH - Akagemus ['ocyaapcTBeHHOM
npoTtuBonoxapHoi ciyx6s1 MUC Poccumn; n-p Texs. Hayk, npod. B.B. XommeBHukos -
MocCKOBCKHUI rocy1apcTBEHHBIN CTPOUTENBbHBIH YHUBEpcuTeT MuHoOpHayku Poccuy;
kaH[. TexH. Hayk FO.W. JlemeBsix, kaap, TexH. Hayk A.H. I'mnerny, [1.M. Komkos, B.C.
I'opuikos - JlenaprameHT Haa3opHou aesteasHoctd MUYC Poccun.

YrBepxkaena npukazoM MUYC Poccun ot 30 urons 2009 r. Ne 382 (3apeructpupoBaH B
Muntocte Poccun 6 aBrycra 2009 r. Peructpanuonnsiii Ne 14886).

Metoauka ONpCACIICHUA PACUCTHBIX BCIIMYNH IMMOXKAPHOI'O PUCKA B 3JaHUAX,
COOPYKCHUAX U CTPOCHUAX PA3ZJIMYHBIX KJIACCOB Q)YHKHHOHaHLHOIZ I'IO)K&pHOfI
OITIACHOCTH.

Pazpabotana B coorBeTcTBUU ¢ DenepanbHbIM 3aKk0HOM Poccuiickoit denepannu ot
22 yronst 2008 1. Ne 123-D3 "TexHUUYECKHH periiaMeHT 0 TPeOOBAHUAX MOKAPHOM
6e3omacHoctu" u nocranosnenuem [IpaBurensctBa Poccuiickoit deaeparuu ot 31
Mmapta 2009 r. Ne 272 "O nopsiike NpoBeAEHUS PACUETOB 10 OLEHKE MOKAPHOIO pUcKa"
U IIpeJHa3HA4YeHa [yl IPOBEJIEHUS PACUETOB I10 OLIEHKE NIO’KAPHOI0 PUCKa B 3AAHUAX
KJIacCOB (PYHKLMOHAIBbHOM noxkapHoii onacHoctu @1, @2, O3, O4.

HpeILCTaBJ'ICHBI PACUCTHBIC COOTHOLICHUSA JJIs1 OUCHKU BEJIMYHUHBI HHAWUBUAYAJIbHOTO
MOXKXapHOTI'o PUCKA, MMOPAJOK €€ IPOBCACHUS, a TAKIKEC JaHbI OITMCAHUC U PCKOMCHAAINN
IO NpUMCHCHUIO B MPONECCCEC OLUCHKNU METOAOB MAaTCMATUYCCKOI'0O MOJACIIUPOBAHUA

Imoxxapa 1 3BaKyalun h11{0)i (3378

Coneprxanue

I. O0mue MoI0KEHUA

1. OcHoBHBIC paCYCTHBIC BEJINYNHBI MHAWBUAYAJILHOT'O MMOKAPHOI'O pUCKA

III. TTopanoK npoBEAEHUS pacuyeTa MHANBUYAIbHOIO IMOKAPHOIO PUCKA

IV. ITopsanok pa3paboTKu JOHOJHHUTEIbHBIX POTUBOMOKAPHBIX MEPOIPHUITHM IIPH
ONpEACIICHUN pacquHoﬁ BCJINMYMHBI MHAWBUAYAJILHOT'O IMOKAPHOI'O pUCKA

[punoxenue Ne 1 k myHkTy 8 MeTtonuku CTaTUCTUYECKHE JTAHHBIE O YacTOTE
BO3HUKHOBEHUS OKapa B 3MaHUIX
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IIpunoxenne No 2 k nyakty 10 MeToauky YOpouieHHas aHATUTAYECKAs MOICIb

ABMOKCHHSA JIOACKOI'O ITOTOKA !OH[ZGQCJ’ICHI/IC paCYCTHOI'O BPCMCHHU 3BAKYAIIUN J'IIOQCI‘/’I

us3 HOMC@CHI/II‘/’I u 3gaHHﬁ 110 pacyCTy BpECMCHU ABUIKCHUA OJAHOI'O UJIM HECCKOJBbKUX
JIOJICKHX ITOTOKOB Yepe3 3BAKYAIlMOHHBIC BBIXOJIBI OT HAaW0O0JIee YIaJIeHHBIX MECT

pa3MeIICHUS JIFOACH)

Ipunoxenne Ne 3 k nyakry 10 Meroankn MareMaTuueckas MOJIEIb
MHMBUJ1yalbHO-IOTOYHOIO ABMKEHUS JI0JeH U3 3aHUS

[Ipunoxxenne Ne 4 k nyskry 10 MeToankun UMUTAIIMOHHO-CTOXACTUYCCKAS MOJICIb
ABHOXKCHUA JIIOJACKHX ITOTOKOB

[punoxenue Ne 5 k mynkram 10, 11 Metonuku JlaHHbIe Ui OnIpeie/ICHUs
pacyeTHOTO BPEMEHU HBAKYaIIUU

Ipunoxenne Ne 6 k nyakry 12 Meroauku [1opsimok mpoBeaeHU pacueTa i
MaTEeMaTHYECKHUE MOJIENH JUISL OOPEACIIEHUs BDEMEHHU OJIOKUPOBAHKS YVTEN IBAKYALlUU
OmacHbIMHU (haKTOpaMu moXKapa

I. OBIUE ITOJIO’KEHUA

1. Hacrosiias MeToiuka onpeesneHusl paCueTHbIX BEJIMUYMH [10’KapHOTO PUCKa B
3IAHHSIX, COOPYKEHUAX U CTPOCHUSIX PA3IUYHBIX KI1aCCOB (DYHKIIMOHAIBHOW OXKApHOU
OIacHOCTH (Hanee - MeToiuka) yCTaHaBIMBAET MOPSIIOK ONPEAEIEHUS paCUETHBIX
BEJIMYMH MOKapHOI'0 PUCKa B 3AaHUSX, COOPYKEHHUAX U CTPOCHUSX (Jajiee - 31aHne) U
pacrpocTpaHseTcs Ha 3/1aHus KJIacCOB (DYHKIIMOHALHON TIOKAPHON OMACHOCTH:

@1 - 3panus, npeaHa3HaYCHHBIE U151 TOCTOSHHOTO POKUBAHUS U BPEMEHHOTO
npeOBIBaHUS JIOACH, B TOM YHCIIE:

a) @1.1 - 31aHus NETCKUX JOMIKOIBHBIX 00pa30BaTEIbHBIX YUPEKIACHUH,
CTEIMAIM3UPOBAHHBIX IOMOB IPECTAPEIBIX U MHBAIMAOB (HE KBAPTUPHBIE), OOJIBHUIIBI,
CHaJIbHbIE KOpIyca 00pa30BaTeNIbHbIX YUPEKICHUN HHTEPHATHOTO TUIIA U AETCKUX
YUPEKICHUM;

6) ®1.2 - rocTHHHUIIBI, OOIIEKHUTHS, CTIATBHBIC KOPITyCca CAHATOPUEB U JOMOB OTJIbIXa
o0IIero THIa, KEMIMHTOB, MOTEJICH U TTAHCHOHATOB;

B) @1.3 - MHOrOKBapTUPHBIE KUIIbIE IOMA;

r) @1.4 - 0IHOKBAPTUPHBIE KUJIbIE I0MA, B TOM YHCIE OJIOKUPOBAHHBIE;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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@2 - 31aHUA 3pEIMILHBIX U KYJbTYPHO-IIPOCBETUTENBHBIX YUPEXKIACHUH, B TOM YHUCIIE:

a) ©2.1 - TeaTphl, KHHOTEATPHI, KOHLIEPTHBIE 3aJIbl, KITyObl, IIUPKU, CIIOPTUBHBIE
COOpY’KEHHsI ¢ TpUOyHaMM, OUOJIMOTEKU U IPYTHUe YUPEXKICHHS C PACUETHBIM YHCIOM
IIOCAIOYHBIX MECT JUIsl IOCETUTEINEH B 3aKPBITHIX TOMEILIEHUX;

6) @2.2 - my3eH, BBICTaBKHU, TAaHIIEBAJIbHBIE 3AJIbI U APYTHE MMOT00HBIE YUPEKICHH B
3aKPBITHIX TIOMELICHUSX;

B) @2.3 - TeaTpsl, KHHOTEATPbI, KOHLIEPTHBIE 3aJIbl, KITyObl, LUPKH, CIOPTUBHBIE
COOpY’KEHHsI ¢ TpUOyHaMH, OUOJIMOTEKU U IPYTHUe YUPEXKICHHS C PACUETHBIM YHUCIOM

IMOCAJIOUYHBIX MECT JJIS IIOCETUTENICH Ha OTKPBITOM BO3YXC,

r) ®2.4 - My3eu, BBICTaBKHU, TAaHIIEBAJIbHBIE 3aJIbl U APYTHe NOAOOHBIE YUPEkKACHHS Ha
OTKPBITOM BO3/yXE€;

@3 - 3gaHus opraHU3auil Mo 00CTYKUBAHUIO HACEIICHUS, B TOM YHCIIE:
a) @3.1 - 31aHus opranu3anuii TOProBIIH;

0) @3.2 - 3maHus opraHu3anuii 00IECTBEHHOTO TUTAHMS,

B) @3.3 - BOK3aIIBI;

r) ©3.4 - NOMUKIMHUKY U aMOyJIaTOpuUu;

1) @3.5 - momereHus A MOCETUTENeH OpraHu3aIiii OBITOBOTO M KOMMYHAJIBHOTO
00CITyKMBaHUS C HEPACUETHBIM YUCIIOM MOCAAOYHBIX MECT JJIsl TOCETUTEINEIH;

e) @3.6 - pu3KyIbTYPHO-03I0POBUTENBHBIE KOMILIEKCHI U CITIOPTUBHO-
TPEHUPOBOYHBIC YUPEXKICHUS C IOMEIICHUAMHU 0e3 TPUOYH Ui 3pUTeNeid, ObITOBBIE
MMOMEILICHUS, OaHU;

@4 - 31aHKs HAYYHBIX U 00pa30BaTEIbHBIX YUPEKACHUH, HAYYHBIX U MPOEKTHBIX
OpraHM3alMii, OpraHOB yIPAaBIEHUS YUPEKACHUN, B TOM YHCIIE:

a) @4.1 - 3manus 001e00pa3oBaTENbHBIX YUPEKACHUH, 00pa30BaTEIbHbBIX
YUPEXKACHUH TOTIOJIHUTETLHOTO 00pa3oBaHus JeTel, 00pa30BaTeIbHbBIX YUPEKICHUI
Hay4aJIbHOTO NMPO(HECCHOHAIBHOTO U CPEIHEro NMpo(ecCHoHANIBHOr0 00pa3oBaHus;

6) ®4.2 - 31anust 00pa30BaTENbHBIX YUPEKICHHUH BBICIIETO MPO(ECCHOHATBEHOTO
00pa3oBaHMs U JONOJIHUTEIBHOTO MPO(EeCCHOHATEHOIO 00pa30BaHus (ITOBBIIICHUS
KBAJTM(HUKAINN) CTICIUATTUCTOB,;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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B) @4.3 - 37aHKs OPraHOB YIIPABJICHUS YUPEXKIECHUHN, MPOCKTHO-KOHCTPYKTOPCKUX
opranuzanuii, ”HHOPMAIMOHHBIX U PEIAKIIMOHHO-U3/IATEIbCKUX OPTaHU3AINi, HAyUYHBIX
OpraHu3aiuii, 0aHKOB, KOHTOP, O(PHUCOB;

r) ®4.4 - 31aHus TOXKAPHBIX JETO.

2. PacueTsl 110 OLIEHKE MOXKAPHOTO PUCKA ITPOBOASATCS IIyTEM COIIOCTABICHUS
pPacUETHBIX BEIMUYMH MOXKAPHOTO PUCKA C HOPMATUBHBIM 3HAUEHUEM I10KAPHOT'O PUCKA,
ycTaHoBJIeHHOTro denepaibHbIM 3aKOHOM OT 22 urois 2008 r. Ne 123-D3 "Texuuueckuit
periaMeHT o TpeOoBaHMAX MoXKapHOI OezomacHocTH"* (nanee - TexHuyeckuii
perjaMeHT).

* - CoOpanue 3akoHomarenbcTBa Poccuiickoit @eneparuu, 2008, Ne 30 (gacts 1), crT.
3579.

3. Onpe;[eneHI/Ie PACUCTHBIX BCIIMYUH IMOXKAPHOI'O0 pUCKA OCYHICCTBIIACTCA HA
OCHOBAHUMU:

a) aHalIn3a HO)KapHOI\/'I OITIACHOCTH 3I[aHPII>i;
6) OMPCACIICHUA YaCTOThI pCAJIU3allUN TTOKAPOOIIACHBIX CI/ITyaLII/II\/'I;

B) MMOCTPOCHUA IOJIEH ONaCHBIX (I)aKTOpOB Ioxxapa i pa3sjindHbIX CLICHAPUCB €TI0
Pa3BUTHA;

T) OLICHKH MOCJIEACTBUM BO3CHCTBUS OIMACHBIX (I)aKTopOB moxxapa Ha JIroaei ajs
PAa3JIMYHBIX CLHCHAPUCB €TO PA3BUTUA;

,Z[) HaJIM4YUs CUCTEM 00CCIICUCHHUS HO)K&pHOfI 0€30IMaCHOCTH 3JaHUH.

4. OnpeneneHye pacueTHBIX BEIMUMH MOXKAPHOTO PUCKA 3aKJIF0YAETCS B PACUETE
WHJUBHIyaJIbHOT'O II0KapHOI'0 PUCKA IS KWIBLOB, [IEPCOHANA U ITIOCETUTENICH B 3aHUU.
UuclieHHBIM BBIPAXKCHUEM MHAMBUIAYAIBHOIO MTOKAPHOIO PUCKA SABJIAETCS 4acTOTa
BO3/CHUCTBUS ONAacHbIX (akTopoB noxapa (nanee - OPII) Ha yenoBeka, HAXOAAIIErOCs B
3nanuu. [lepeuens O®II ycranoBiieH cTarbeil 9 TeXHUUECKOrO pernaMeHTa.

5. Yactora Bo3zaeiicteust ODII onpenensercs A1 N0KapoONacHO! CUTyaluH,
KOTOpast XapakTepu3yeTcss HauOoJbIlel ONaCHOCTBIO IS )KU3HU U 3710POBBS JIIOJIEH,
HaxOIALIUXCS B 3[laHUH.

6. I[J'IH Lejae HacTOsIIEH METOUKHU HCIOJIB3YKOTCA OCHOBHBIC ITOHATHA,
YCTAHOBJICHHBIC cratber 2 TeXHUYEeCKOro periaMeHTa.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 5
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II. OCHOBHbBIE PACUYUETHBIE
BEJIMYUHbI THANBUAYAJIBHOI'O
IHOXAPHOI'O PUCKA

7. UHmuBUIyaIbHBIN MOXKAPHBIM PUCK OTBEUYAET TpeOyeMoMy, eCiIu:

0B£0"B, (1)

rae QH B - HOpPMaTHUBHOE 3HAYEHUE WHIUBUYaTbHOTO MOKAPHOTO PUCKA, QH B= 107
rox

OB - pacyeTHas BeTUYMHA WHANBUAYAIbHOTO TIOKapHOTO PHUCKA.

8. PacyeTHas Be1M4YMHA MHIUBUIYTBHOTO MOXKAPHOTO pUcKa OB B KaXKJIOM 31aHUU
paccuuThIBaeTCs Mo popmyiie:

OB =
Onu*(1-Ran) *Pup *(1-P3) X(1-Pr1.3.), )

rae O - YacToTa BO3SHUKHOBEHMSI TTOXKapa B 3JJaHUU B TEUCHUE TOJ1a, ONIPEACIIICTCS Ha
OCHOBAHHMH CTAaTHUCTHUYECKUX JIAaHHBIX, PUBEICHHBIX B IpHI0keHUH Ne | K HacTosIei
Meroauke. [Ipu HAMUMK JaHHBIX O KOJIMYECTBE JIFOJICH B 3IaHUH HEOOXOIUMO
HCIIOJIh30BaTh YTOUYHEHHYIO OIIEHKY, a TIPU UX OTCYTCTBUH - OIICHKY B pacueTe Ha OJTHO
yupexaenue. [Ipu oTCyTCTBHU CTAaTUCTUIECKON MH(GOPMAITHH JI0ITyCKAaeTCs MPUHUMATD
On = 4x 10'2 JUISL KaXa0ro 31aHnsi. OIEHKY YaCTOTHBIX XapaKTepUCTUK BO3ZHUKHOBEHUS
Mo’kapa TakKe JTOMYCKAETCs BBITIOJHATH HCXOMS U3 CTATUCTUYCCKUX TaHHBIX,
MyOJIMKYEeMBIX B HAyYHO-TEXHHUECKOM XypHaie "lloxkapHas 6e30macHOCTh";

Rar - BeposiTHOCTD A(pPeKTUBHOTO cpabaThIBaHUSI YCTAHOBOK aBTOMATHYECKOTO
noxapotymenus (nanee - AYIIT). 3nauenue nmapamerpa Ram onpeaenseTcst
TEeXHUYECKON HaJIe’)KHOCTHIO 371eMeHTOB AYIIT, npuBOAMMBIX B TEXHUYECKOM
nokyMeHTanuu. [Ipu oTCyTCTBUM CBEIEHUH TTO TapaMeTpaM TEXHHUYECKOM HaJIe)KHOCTH
nonyckaetcst npuHuMath Ram = 0,9. [Ipu 0TCyTCTBHM B 31aHUU CUCTEM
aBTOMATUYECKOTO MOKAPOTYIIEHHs Rar IPUHUMAETCSI paBHOM HYJIIO;

Prip - BEPOATHOCTH IPUCYTCTBHSA JIIOEH B 3J1aHNH, ONIPEENAEMAs U3 COOTHOILEHHS
Prp= tqbyHKL;/24, TI€ Ihynky - BPEMsI HAXOXKICHHS JIFOJICH B 3]1aHUH B Yacax;

P> - BEpOSITHOCTH BaKyalluu JIOIEH;

Pr1.3. - BepossTHOCTB 2 (EeKTUBHOM pabOTHI CHCTEMBI TIPOTHUBOIIOKAPHOM 3aIUTHI,
HaIpaBJIeHHOUN Ha o0ecriedeHre 6€30MmacHOM IBAKyaIiH JIFOICH MPpH ToXKape.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 6
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9. BeposTHOCTb 3BaKyauuu P pacCUuTBIBaIOT MO (opMyJIe:

(084, -,
———, ecnu £, 084, <&, tE, wi, L6 mun
b
F =40,99%, ecnm £, to, S08 f, nt, L6 mmH
0,000, BCIH £, 20,84, uIH £, » & MHH
: 3)

rIIe Ip - paCUETHOE BPEMS DBAKyallMH JIIOJIEH, MUH;

tnp - BpeMsl Hadalla 3BaKyaruu (MHTepBall BpeMEHU OT BOSHUKHOBEHUS MOKapa 110
HayaJia 3BaKyaluu JIojeil), MUH;

t6n - BpeMsl OT HayaJja rmokapa 10 OJOKMPOBaHUS 3BaKyallMOHHBIX MyTEH B pe3ybTare
pacnpoctpanenus Ha Hux O®II, umeronux npeaenbHo A0IMyCTUMBIE JUIs JIF0AeN
3Ha4YeHUs (BpeMsi OJIOKMPOBAHUS ITyTeH 3BaKyalllH), MUH;

fck - BpeMs CyILLIECTBOBaHMsI CKOIIJIEHUH JIIOJEH Ha ydacTKax IMyTH (IIJIOTHOCTb
JIIOJICKOTO MOTOKA Ha MyTSIX ABaKyally NpeBblaeT 3HaueHue 0,5).

10. PacueTHOE BpeMs 5BaKyallH JIIOJCH fp U3 TIOMELICHUI 1 31aHUi OITpeIeTIseTCs Ha
OCHOBE MOJICTIMPOBAHMS ABMKECHHUS JIFOJECH 10 BBIXO/Ia HAPYKY OJHUM U3 CIIEAYIOILINX
CIOCOOOB:

10 YIPOILICHHOW aHATUTUYECKON MOJICII IBUKEHUS JIFOACKOrO MOTOKA, TPUBEICHHOMN
B npuioxxenuu Ne 2 k HacTosed Meroauke;

10 MaTeMaTUYECKON MOJIEIIM HHAUBUIYaJIbHO-ITIOTOYHOT'O ABMKEHHUS JIFOJCH U3
3/1aHUsl, IPUBEJICHHOM B IpuiioxeHuu Ne 3 k Hactoseid Meroauke;

10 UMHTAIIMOHHO-CTOXaCTHYESCKOM MOJICTIHN ABMKCHUS JIOJICKUX ITOTOKOB,
npuBeeHHON B npuiioxkeHuu Ne 4 k Hactosiel Mertonuke.

Bri6op ciocoba onpeaeneHus pac4eTHOTO BPEMEHHU 3BaKyalluH MPOU3BOIUTCS C
Y4eTOM CHeun(pPUIecKUX 0COOCHHOCTENH 00bEMHO-TUIAHUPOBOYHBIX PEIICHUN 3/JaHUs, &
TaKXe 0COOCHHOCTEH KOHTUHIEHTA (€r0 OJTHOPOTHOCTH) JIIO/ICH, HAXOAAILINXCS B HEM.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 7
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HpI/I OMPCACIICHUU PAaCUCTHOTO BPCMCHU 3BAKYaAllUH YUUTBIBAIOTCS JaHHBIC,
NMPUBCACHHBIC B HPHUJIOKCHUN Ne 5 k HacCTOsIIEeH MCTOI[I/II(C, B YaCTHOCTHU IMPUHIHUIIBL
COCTaBJICHUA pacquHoﬁ CXCMbI 3BaKyallun HMHCﬁ, nmapaMETpbl IBUKCHUA e
PAa3JIMYHBIX T'PYIIT MO6I/IJ'IBHOCTI/I, a Taxoke 3Ha4YCHMS IUIoIaaei TOPHU30HTAJIBHBIX
HpOCKL[I/Iﬁ Pa3JIMYHbIX KOHTUHI'CHTOB JIOCH.

HpI/I MMPOBCACHUU paCUYCTOB CICAYCT TAKIKC YUYUTBIBATL, UTO IIPU HAJIMYUHA ABYX U
Ooiee 9BAaKYallUOHHBIX BBIXOJ0B 061ua$[ MMPOIMyCKHaA CIIOCOOHOCTB BCEX BBIXOIOB, KPOMC
KaXXJ10ro OJHOro M3 HUX, JOJI2KHA o0ecreynThb 6C3OHaCHyIO 9BaKyalluio BCCX J'IIOILCI‘/’I,
HaxoadmunuXxCsa B IIOMCIICHUH, HA OTAaXXC UJIX B 3JaHWH.

11. BpeMst Hauana 3Bakyaluu f5 ONPEIENSIETCS B COOTBETCTBUU C IYHKTOM 1
opuaoxkennsa Ne 5 k HacTosIei MeToauke.

12. Bpems O10KHpOBaHUs MMyTeH 3BaKyalluy 6, BBIYUCISIETCS ITyTEM pacyeTa
BpemeHH noctikeHuss ODII npenenpHO JOMyCTUMBIX 3HAUEHUN Ha 3BAKYallMOHHBIX
IyTSX B Pa3INYHblE MOMEHTHI BpeMeHU. [lopsaiok mpoBeneHus pacyera u
MaTeMaTHYeCKUE MOJEIH JUIsl ONIpeIeIeHUs] BpeMEHH OJIOKMpOBaHUS MyTell 3BaKyaluu
OIacHBIMH (PAKTOpaMU MoKapa MpuBeieH B npuiaoxkeHnu Ne 6 k HacTosie Meroauke.

13. BeposiTHOCTB 3¢ (heKTUBHON PabOTHI CHCTEMBI POTUBOIIOKAPHON 3aLTUTHI Pys,
HaIpaBIIEHHOW Ha oOecrieueHrne Oe30MacHOM dBaKyalluu JTIOICH, PACCUUTHIBACTCS TIO

dbopmye:

Pns=1-(1-Ro6n*RCOY3) *(1-Ro6n*RIT]3),
4)

rie Ro6n - BEpOATHOCTD 3 (HEKTUBHOTO CpabaThIBAHUS CUCTEMBI MTOKapHOU
CUTHAJIM3alMU. 3HaUCHUE NapameTpa Roon onpeaenseTcs TEXHUYECKON HaZeKHOCThIO
3JIEMEHTOB CUCTEMBI MMOKAPHOW CUTHANM3ALUU, TPUBOJIUMBIX B TEXHUUECKOU
nokymeHTanuu. [Ipu oTcyTCTBUUM CBEIEHUH MO MapaMeTpaM TEXHUYECKON HAaIeKHOCTH
nomyckaeTcs npuHumath Roon = 0,8;

RCOY?D - ycnoBHas BEpOSITHOCTb A3PPEKTUBHOIO cpabaThIBaHUS CUCTEMBbI
OTIOBELICHMSI JIIOJEH O TI0YKape U yNpaBJIeHMs dBaKyaluel JII0IeH B cilydae
3¢ dEeKTUBHOTrO cpabaThIBaHUS CUCTEMBI MOKAPHON CUTHATU3ALNH;

RITJ]3 - ycnoBHas BEpOATHOCT 53P(EKTUBHOrO CpabaTbIBAHUs CUCTEMBI
MPOTUBOABIMHOM 3aIIUTHI B ciiyyae 3(()eKTUBHOIO CpabaThIBAHUS CHCTEMBbI TIOXKApHOU
CUTHAJIN3aL1H.

[Mopsiiok oueHKH napamMeTpoB Roon, RCOYD u RIJ[3 npuBeseH B paszene IV
HacTosle MeToauku.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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II. MIOPAJOK INPOBEAEHUSA
PACYETA UHANBU/IYAJBHOI'O
IHOXAPHOI'O PUCKA

AHaJIM3 M0KAPHOI ONIACHOCTH 31aAHUS

14. Jlns mpoBeeHUsT aHAIN3a MOKapHON OMTACHOCTH OCYIIECTBIIIETCSI COOP TaHHBIX O
3/IaHUU, KOTOPBII BKIIOYAET:

00BEMHO-TUTAHUPOBOYHBIE PELICHHUS;

TETUTO(PH3UUECKUE XaPAKTEPUCTHKH OTPKIAFOIINX KOHCTPYKIIUK M Pa3MEIeHHOTO
00opyI0BaHNS;

BU/, KOJIMYECTBO U PAaSMEIICHUE I'OPOYKNX BEIICCTB U MaTCPHUAIOB,
KOJIMYCCTBO U MECTA BEPOATHOI'O pa3MCIICHUA moz{eﬁ;

CHUCTEMBI TIOYKapHOW CUTHATIU3AIMH U TTOXAPOTYIICHHS, IPOTUBOABIMHON 3aIIIUTHI,
OTIOBELICHHUS JIFOJEH O TTOXKape U YIPABJICHUS dBaKyalllen JIOIeH.

15. Ha ocHOBaHUHM MOJyYEHHBIX TAHHBIX MPOU3BOAUTCS aHAIN3 MTOKAPHON OMAaCHOCTH
3/1aHus, IPU 3TOM YUUTHIBAETCS:

BO3MOXHas IMHAMUKA Pa3BUTHUS M10KaAPa;

COCTaB M XapaKTEPUCTUKHU CUCTEMBbI MPOTUBOTIOKAPHOM 3aLUTHI;

BO3MOXHBIE TTOCJIEACTBUS BO3/ICUCTBHUS MOKApa HA JIFOAEH U KOHCTPYKIIUHU 3aHUS.

OnpeaesieHue 4acTOThI peaju3aluM MOKAPOONACHBIX CUTYyalHii

16. YacToTa peanu3ainuu moKapooOacHbIX CUTYAINI ONpPeaesieTCs YaCTOTOM
BO3HHUKHOBEHHMS TTOKapa B 3/IaHUU B TeUeHHE roja. [lopsaok onpeaeneHns 4acToThl
BO3HUKHOBEHHMS TTOKapa B 3IaHUU TIpuBeeH B paznene [l nacrosmein Metoauku.
ITocTpoenue noJieii onacHbIX (AKTOPOB MOKAPA JJIA PA3JIMYHBIX CIIEHAPHEB €ro pa3BUTHS

17. J1st mocTpoeHwusl moJiel omacHbIX ()aKTOPOB TOKapa MPOBOIUTCS IKCIIEPTHBIHN

BBIOOD ClLieHApHsI UJTH CLIEHApHEB MoXapa, Py KOTOPBIX 0KUAAIOTCS HauXy/IIINe
MOCITIEACTBHS JIJISl HAXOAAIIUXCS B 3/1aHUU JIIOJICH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 9
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cDOpMYJ'II/IpOBKa CHCHApUs pa3BUTHUS I1OKAapa BKIOYACT B ce0s CJICOAYIOIIUC DTAallbl:

BBI60p MCCTa HAXOKACHUA MICPBOHAYAILHOI'O O4ara roxapa u 3aKOHOMepHOCTeﬁ €ro
Pa3BUTHA;

3aJJaHUe pacueTHOU 00acTH (BRIOOp paccMaTpUBAaEMO PU pacyeTe CUCTEMbI
IIOMEILEHUH, OIIPEJIEIICHUE YUNTHIBAEMBIX IIPH PACUETE MIEMEHTOB BHYTPEHHEN
CTPYKTYPbI IOMELIEHUA, COCTOSHUS IPOEMOB);

3aJlaHue MapaMeTPOB OKPYIKAIOLIEH Cpellbl M HAYaJIbHbBIX 3HAYCHHUI TapaMeTpOB BHYTPHU
OMEIIEHHUN.

B cootBercTBUM ¢ mpuioxenneM Ne 6 k Hactosielt Metoauke Gpopmynupyercs
MaTeMaTH4eCcKas MOJEIb Pa3BUTH M10XKapa U MPOBOIUTCS MOJEIUPOBAHUE €I0
JMHAMUKHU Pa3BUTHS.

Ha ocnoBanun PE3YJIbTATOB PACUCTOB OCYHICCTBIIACTCA IIOCTPOCHUC oJieil OMacHBIX
(baKTOpOB oxxapa u onpeaAcIsAC€TCda 3HaUYCHUC BPCMCHU 6JIOKI/IpOBaHI/I$[ HyTeﬁ OBaKyalun
ODII 5.

OI_ICHKE[ MOCJIEACTBUI BO3ACUCTBHUS OIaCHBIX (I)B.KTOpOB Imoxxapa Ha Jroaei aiist
Pa3JIMYHBIX CLHCHAPUCB €TO pa3BUTUSA

18. Ouenka nocieacTBU BO3IEHCTBHS OMACHBIX (DAKTOPOB MOXKapa Ha JIFoJeH
3aKJIFOYAETCs B ONPENEICHUH BEPOSITHOCTH 3BAKYALUH JIFOAEH U3 31aHUs IIPU MTOKapeE.

BeposiTHOCTB 3Bakyanuu jiroaei onpenensercs no gopmyde (3) Ha OCHOBE
COIIOCTABJICHNUSI 3HAYEHUI pacu€THOI0 BPEMEHH dBaKyalllH JI0JEH U BpEMEHU
OJIOKMPOBAHUS MyTeH IBaKyallu ONACHBIMH (PaKTOpaMH IMOKapa.

I[J'IH OMPCACIICHUA PACUCTHOTIO BPEMCHU 3BaKyallun moaein l‘p B COOTBCTCTBHHU C
OprIokeHUsIMEI NoNo 2-§ K HacTosIe MeToauke ONpeaACIsICTCA MOJCIIb SBAKyallun
JIrojei u3 3AaHud, IPOBOAUTCA ITOCTPOCHUC pacquHoﬁ CXCMBbI 3BaKyalluu U
OCYHICCTBJIIACTCA MOACIIUPOBAHUC 3BaAKyallun JIOJEH.

19. B cootBercTBUM ¢ pazaenom I HacTosnieit MeToanku NpoBOAUTCS ONIPEIEICHNUE
pacyeTHOM BEIMYMHBI MHINBUYAJIBHOTO MT0KAPHOT0 pucka OB M CONOCTABICHUE €€ C
HOPMAaTUBHBIM 3HAYEHUEM UHIUBUYAJIIBHOIO IT0KAapHOTro pucka O ' B.

Yder HaM4ns cUCTEeM olecredeHNsl MOKAPHOI 0€30NMACHOCTH 31aHNUs

20. Hanuume cucreM o0ecriedueHus MoKapHOi O€30MacHOCTH 3/1aHUsl YUUTHIBACTCS B
COOTBETCTBUH ¢ hopmyIoi (4) u nmonoxeHusiMu pazaena [V Hacrosmier MeToauku.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 10
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BJIOK-CX@MB., HWIITIOCTpUpYIOIasa NopsAAO0K MPOBECACHUA pacu€Ta HHAUBUAYaJIbHOT'O

MMOXKXAapHOTI'0 pUCKaA, IMPEACTABJIICHA HA PUC. 1.

/ AMANHI NOKARHOR Tcm-mm /

[ Onpapeneune YacTOTH) 1 H !
|
¥
NocTposywe noned
Besfiop cusHapMA Noxapa
DOPMYNHPOBKS MATAMATHY BCXON MOBEMTHE W MOAENEDOBAHNE

OMHARHE DE2BHATAR NOSENE
MocTpos Mg NONER onacHe has Topos mxkapa
Cinpagsnesve Dpemesy SIOKMPOBIHWA MYTER 383sya0Mm

.

Paapafiatra
BTN T Cyes A e "
pOnMATH NOMAapa Ha NogeH
OO NADOBKE METEMATE-HCHDE MOGENH 1 MOBSREDOBEHIN
[ SEEKYALWY TRG0AA WE 308HWA NOW NOKADEe
OnpegensHye PAcETHOM BPEMEHH JBE KRN OISR
Fac4eT BEPORTHOCTH 363 KYBUAN NE00EH
8 B o b
| !
| FaueT BaniraHe
| W DB T BN HOND
| MNHANHON DACKE
|
' : !
l PacHaTHOR JHAYEHWE PacqaTioe Juaqene
| MOAGEDHONG DHCKE NpeBLILEET MOEADHOTT PR
| HODMEATHERS I B T HOMMATREMHON
|
Buwinon; Bwisog:
I FCEAEH I PRCK NP RaiUssT NOXADHEA PACH HE NDSELLIEST
1 LOMYCTHNOR IR AOMYCTARGES JHEHIHHE
|
|

Puc. 1. Ilopsaok npoBeneHus: pacueTa UHAUBUIYaJIbHOTO MMOKaPHOTO PUCKA

IV. TOPA1IOK PASPABOTKH
JTOMOJHUTEJBHBIX
IMMPOTHUBOITIOKAPHBIX
MEPOIIPUSITUA ITIPU

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru

11



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

OMNPEJAEJEHUU PACUETHOHN
BEJIMYUHbI THANBUAYAJIBHOI'O
IHOXAPHOI'O PUCKA

21. B cny4dae ecnu pacuyeTHasi BeIMUMHA MHIUBUIYAJTBHOTO TTOKapPHOTO PUCKA
MpEeBBIIAET HOPMAaTUBHOE 3HAUYEHHUE, B 3JaHUU CJIeIyeT MPEeTyCMOTPETh
JIOTIOJIHUTENbHBIE TIPOTUBOIIOKAPHBIE MEPOIIPHUSATHS, HAallpaBJIeHHbIE Ha o0ecreueHne
0e30macHO PBaKyaIluy JTIOEH TIPH MMoXKape.

K yncny npoTuBonoxapHeIX MEpONPUATHH, HATIPABICHHBIX HAa 00ecrieueHre
0e30macHOM PBaKyaIluy JTIOCH TPH MOXKape, OTHOCITCS:

MPUMEHEHHE JOTIOJTHUTEIBHBIX 00bEMHO-TUIAHUPOBOYHBIX PEIICHUH M CPEJICTB,
00eCTIeYNBAOIINX OTPAHUYCHUE PACTIPOCTPAHEHHS TTOKAPA;

YCTPOICTBO JOMOIHUTENBHBIX BaKYallMOHHBIX MTyTEH, OTBEUAIOLUX TPEOOBAaHUSIM
0e30macHOM dBaKyaIuy JIOCH MpH MMoXkKape;

YCTPOHCTBO CHCTEM OMOBEIICHHUS JIFOJICH O TTOKape M YIPaBJICHUS dBaKyallen Jroen
MOBBIIIEHHOTO TUTIA;

MPUMEHEHHE CUCTEM MPOTHUBOABIMHOM 3aIIUTHI OT BO3IEHCTBHUS OMACHBIX (DaKTOPOB
Mo’kapa;

OTpaHUYCHHUE KOJIMYECTBA JIIOJICH B 3JaHUH JI0 3HAUYCHUN, 00€CTIeUnBAIOIITIX
0€301acHOCTh WX IBAKYyaIllMH U3 3/IaHUS.

22. D GhHeKTUBHOCTH KaXKIOTO M3 TMEPEUYHCICHHBIX BBIIIE TPOTUBOIIOXKAPHBIX
MEPONPUATHUH OTIPENETISETCS CTENEHBIO BIUAHMUS Ha IaPaMETPHI Ip, 1671, tno, & JUIA
CUCTEMBI MOXKApHOIN CUTHAIMU3AINH, TPOTUBOJABIMHON 3aLIUTHI U CUCTEMBI OMOBEIIECHUS
JIIOZICH TP TOXKape M YIPABJICHUS dBaKyallMel JIFOJeN TaKKe YCIOBHON BEPOSTHOCTHIO
BBITIOJIHEHHMS 3a1a4u NpH noxape (Roou, RCOYI n RITT3).

23. IIpyuMeHeHne B Ka4eCTBE JIOMOTHUTEILHOTO MPOTUBOIIOKAPHOTO MEPOTIPUSATHS
00BEMHO-TUTAHUPOBOYHBIX PELICHUN U CPEJCTB, 00ECTIEYNBAIOIIUX OTPaHUYEHUE
pacrnpocTpaHeHHs MoXkapa, J0CTUraeTcsi o0ecrieueHneM HOPMUPYEMBIX MPEAETIOB
OTHECTOMKOCTH W TTOHM)KCHHOU MOKapHOW OTTAaCHOCTH OOJIMIIOBOYHBIX CTPOUTEITBHBIX
MaTEepUajIOB, UCMOJIb3YEMBIX B OTPAKIAIONINX KOHCTPYKIUSAX TOMEIIECHHUS, B KOTOPOM
HAXOJMUTCS BEPOSITHBIN oYar mnosxapa.

CreneHp BIMSHUS JAHHOTO JOTIOJHUTEIHHOTO MTPOTUBOMOXKAPHOTO MEPONPUATHS HA
TUHAMHKY paclpoCTpaHEHHs MoXkapa U, COOTBETCTBEHHO, 3HAUECHUE MMapaMeTpa 16

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 12
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OMPEACIIACTCA IYTCM IIPOBCACHUA ITIOBTOPHOI'O pacucTa 161 IOCJIE BHECECHUS
COOTBCTCTBYIOIIHUX W3MEHEHMI B CXCMY 06’LCMHO-HJI8.HI/IpOBOLIHBIX peI_HCHI/Iﬁ 3daHuA.

24, HpI/I MMPUMCHCHUH B KaYCCTBC JOIMMOJIHUTCIILHOTO ITPOTHUBOIIOKAPHOTO
MCPOIIPUATHA YCTpOﬁCTBa JAOMOJHHUTECIIBHBIX 3BAKYallTUOHHBIX HyTeﬁ H BbIXOHOB CJIICAYCT
BBITIOJIHUTD HOBTOpHBIfI PacuCT MO OLCHKE ITapaMeTpa l‘p, C YUCTOM
OTKOPPCKTHUPOBAHHBIX O6’beMHO-HHaHI/IpOB0‘-IHBIX peIJ.IeHPIfI.

25. Ilpu npyMEHEHNHN B KaYECTBE OMOIHUTEIBHOTO MPOTUBOIIOKAPHOTO
MEPOIPUATHSI YCTPONCTBA CUCTEMBI OIIOBEILEHUS JIFOIEH O M0KAPE U YIIPABICHUS
9BaKyalUeil 1€l MOBBIIIEHHOIO TUIIA CJIETYET BBIIIOJHUTH IOBTOPHBIN pacyer 1o
OLIEHKE TTapaMeTpa fp ¢ yUYETOM NEPEPACIIPEEICHHS TIOTOKOB 3BAKYMPYIOLIUXCS U
U3MEHEHHUS CXEMBbI 3BaKyalluH B 3aBUCUMOCTH OT CLICHAPUEB BOZHUKHOBEHUS U PAa3BUTHS
1o’kapa 1, COOTBETCTBEHHO, aJITOpUTMa (DYHKIIMOHUPOBAHUS CHCTEMbI OTTOBEILICHHS
JIOJEH 0 TIoYkKape U yNpaBICHUEM IBaKyalluH JIOJIEH.

3HavyeHue napamerpa RCOY? Ui JAHHOTO TEXHUYECKOTO PEIeHHs ONpeaesieTcs
TEXHUYECKOH HaJIe)KHOCTBIO JIEMEHTOB CUCTEMbI OIIOBEIICHHUS JIIOJIEH 0 moXape u
ynpaBJIeHUEM IBaKyallly JIIOJeH, IPUBOJIUMBIX B TEXHUYECKOH TokyMeHTauuu. [Ipu
OTCYTCTBHUH CBEJICHUH 10 MapamMeTpaM TEXHUYECKOM HaJeKHOCTH JIOMyCKaeTCs
npuHuUMaTte RCOYD = 0,8.

26. Biiusinue cucteMbl MPOTHUBOIBIMHOM 3aIIUTHI HA YPOBEHb 00€CTIEUeHHOCTH
6e30macHoil 3BaKyaluu JIt0JIeH MpH Mokape OLIEHUBAETCs TIOCPECTBOM pacueTa
3HAUYEHUS 1 C YUETOM TEXHUYECKUX XapAaKTEPUCTUK IPUMEHSIEMOT0 BEHTHIALIMOHHOIO
000py10BaHUS MPOTUBOABIMHOM 3amuThl. [Ton60p mapaMeTpoB BEHTHIIALIMOHHOTO
000pYIOBaHUS OCYILIECTBISETCA B COOTBETCTBHUH C HOPMATUBHBIMU JIOKYMEHTaMHU IO
nokapHoi 6e3onmacHOCTH. IIpu 3TOM U1 BBITIOJIHEHHSI PACYETOB CIIEAYET IPUMEHSTh
30HHYIO (30HAJIbHYIO) WM MIOJIEBYIO MOJIEIIH.

3HadeHue napameTpa RHﬂ:)’ I JAHHOT'O TCXHUYCCKOI'O PCIICHHUA OIMPEACIIACTCA
TEXHHMYSCKOM HaJACKHOCTHIO DIEMEHTOB aBTOMATUKHU YHpaBJICHUA HpOTPIBOIILIMHOﬁ
3alllUThI, 4 TAKXKC TEXHUYECKOM HaJCKHOCTHIO DJIEMEHTOB HpOTHBOI[BIMHOﬁ 3alllUTHhI,
IIPpUBOJUMBIX B TEXHHUYISCKOMN JAOKYMCHTAaIUH. HpI/I OTCYTCTBHUU CBEJICHUI I10
napamMeTpam TEXHUYSCKOM HaJACKHOCTU A0IYCKACTCA IIPUHUMATD RIT ﬂf)’ = 0,8

27. OrpanudeHue KOJIMYECTBA JII0JIeH B 3[aHUH JIO 3HAaUEeHUH, 00eCrieunBatoInX
0€30MacHOCTb UX HBAKyallMu U3 3/1aHUS MIPH M0KAPEe, YUUTHIBACTCS TIOCPEICTBOM
IOBTOPHOTO PacyeTa 3HAYE€HHsS apaMETPa fp IIPHU CYIIECTBYIOMMX 0OBEMHO-
IUTAHUPOBOYHBIX PELICHUSIX U OTPaHUYEHHOM 3HAYEHUH KOJIMYECTBA BAKyHPYIOLINXCS
IIPU MOXKapeE.

28. I[J'IH MOJIYYCHHUA UCXOAHBIX JAHHBIX, HCO6XOI[I/IMI:>IX IJIg TIPOBCACHUA pacuCTOB,
npeaAyCMOTPCHHBIX HaCTOSIIEH MCTOHHKOﬁ, CJICOAYCT UCIIOJIb30BATh CIIPABOYHLIC
HCTOYHUKH I/IH(l)OpMaI_II/II/I " NPOCKTHYIO JOKYMCHTAIIUIO 3IaHUS.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 13
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Ipuaoxxkenue Ne 1
K OYHKTY 8 MeToauku

Crarucruuyeckue JaHHLIEC 0 YACTOTE
BO3HUKHOBEHHUS I0KAPa B 3JIaHUSAX

YacToTa BO3HUKHOBCHHUS noxxapa B TCHCHHEC

npo¢ecCuOHATBLHOTO
oOpa3oBaHus (cpenHee
CreranbHoe yaeOHoe
3aBEJICHUE)

rojaa
Ne m/m HaumenoBanue 31anust
B pacuere Ha otHO
p A YTouHEeHHas OlleHKA
YUpEKICHUE

1 JleTckue nomKOIbHbBIE 7,34'10'3 9,72'10'5 (B pacuere Ha
yupexaeHus (IeTCKul ca, OJTHOTO PeOCHKA)
SICITH, IOM peOeHKa)

2 O6meo0Opa3oBaTeabHbIE 1,16 102 4,16 107 (B pacuere Ha
yupexaeHus (1IKoa, IKosa- OJTHOTO Yy4YaIlerocs)
WHTEPHAT, IETCKUM JI0M, JTULIEH,

TUMHAa3usl, KOJJIeIXK)

3 YupexaeHus: Ha4aJIbHOTO 1,98'10'2 4,59° 107 (B pacuere Ha
poheccuoHaIBHOTO OJTHOTO YYaIlerocs)
o0Opa3oBaHUs
(mpoeccroHanbHOE
TEXHUUYECKOE YUHIIUIIIE)

4 YupexaeHus CpeIHero 2,69'10'2 2,94" 107 (B pacuere Ha

OJIHOTO y4aIllerocs)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,
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5 Yupex1eHus BHICIIETO 1,398'10'1 2,43° 107 (B pacuere Ha
podeCCHOHATIEHOTO OJTHOTO yYaIerocs)
o0Opa3oBaHus (BbICIIEE yaeOHOE
3aBeICHUE)

6 [Ipouyne BHEMIKOIBHBIE U 1,52'10'2 2,387 107 (B pacuere Ha
JNETCKUE YUPEKICHUS OJTHOTO yYaIlerocs)

7 JleTckue 0310pOBUTEIIbHBIC 1,26’ 107 3,23’ 107 (B pacuere Ha
narepsi, IETHUE JETCKUE Ta4u OJIHOTO OTJBIXAOIIIETO)

8 boapHULIBI, TOCTIMTAIIH, 3,66'10'2 2,358’ 104 (B pacuere
KIIMHUKU, POAUIBHBIE IOMA, Ha OJTHO KOHKO-MECTO)
MICUXOHEBPOJIOTUIECKHE
WHTEPHATHI U APYyTHE
CTaIOHAPBI

9 Canaropuu, 10Ma OTAbIXA, 2,99'10'2 1,767 10 (B pacuere
npopUIAKTOPHH, J0Ma Ha OJJHO KOMKO-MECTO)
MIpecTapeibiX U HHBAIUIOB

10  |AmOynaropun, HOJTUKIUHUKH, 8,88'10'3 5 ,37'10'5 (B pacuere Ha
JUCTIAHCEPBI, MEAITYHKTHI, OJIHO TMOCEIICHNE
KOHCYJIbTaI[U! MAIUECHTOM )

11 [Ipeanpusitisi pO3HUUHOMN 2,03 1072 1,579’ 107 (B pacuere
TOPTOBIIU: YHHBEPMATH, Ha OJTHOTO
IPOMTOBApPHbIE Mara3uHbl; paboTarouiero)
YHUBEPCAMBEI,

MIPOJIOBOILCTBCHHBIE Mara3HHEI;
Mara3uHbl CMEIIaHHBIX
TOBApPOB; aNTEKH, AIITCYHBIC
JapbKH; MPOYNE 3TaHUS
TOPTOBIIN

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,
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12 |IIpenmpusitusi ppIHOYHOU 1,13 1072 1,678'10'3 (B pacuere
TOPTOBJIH: KPBITHIE, ONTOBHIC Ha OJTHOTO
PBIHKY (U3 31aHHM paboTaromiero)

CTaIlMOHAPHOU TTOCTPONKH),
TOPTOBBIC TIABHIILOHBI, KHOCKH,
JapbKH, MMajJaTKi, KOHTEHHEPHI

13 3,887107 2,063'107 (B pacuere
[Ipeanpusitist OOIIIECTBEHHOTO
Ha OJHOT'O
IIUTAaHUA
paboTaromiero)
14 2,8110 3,255'10°* (8 pacuere

I"'oCTHHUIIBI, MOTEIH
Ha OJTHO MECTO)

15 |CnopruBHBIE COOpYKEHUS 1,8371 0 -

16  |KiyOHble U KyJIbTYpHO- 6,90'1 03 -
3pEJIUIIHbIE YUPEKACHUS

17  |bubnuorexn 1,16°1073 -
18  |Mysen 1,38°1072 3
19 9,66"107 4,03'1077 (B pacuere Ha

3penuIHbIE YUPEKICHUS

OJTHO TIOCEIICHHE
(TeaTpsl, LUPKU)

3pUTENIEM)

Ipuiaokenue Ne 2
K nyHKTY 10 MeTtoauku

YHpOIIIeHHaH AHAJIATHYICCKRAA MOIACJIb
ABHKCHHUA JIIOACKOI'O ITIOTOKA

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 16
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(onpeaesieHHEe PACYETHOIO0 BPEMEHH
IBAKYALMM JIIOAEH U3 MOMEIeHUH U
3[JaHHUH 110 PACYETy BPEMEHH ABHKEHHUA
OTHOI'0 WJIM HECKOJbKHX JIHJACKHX
IMOTOKOB Yepe3 IBAKYAllHOHHbIE BBIXO/IbI
0T HauOoJ1ee YAAJeHHBIX MeCT
pa3sMelleHus JIoaein)

PacueTHOe BpeMs 9BaKyalliu JFOJEH fp U3 MOMEIIEHNH U 371aHUH yCTaHABJIMBAETCS 110
pacyeTy BpeMEHH JIBIKCHUS OJTHOTO WJIM HECKOJIBKHUX JIFOJICKMX MTOTOKOB Yepe3
ABaKyaIlMOHHBIE BBIXOJIbI OT HAaHOOJIEe YIaJEHHBIX MECT Pa3MeIIEeHHUs JII0IEH.

[Tpu pacyere BeCh My Th ABMKEHUS JFOACKOTO TIOTOKA MOIPA3AEISIETCS HA YYaCTKH
(Tpoxo1, KOpUAOP, IBEPHOI MPOEM, JIECTHUYHBIN MapIil, TaMOyp) JJIMHOH /; M IIUPUHOMN
di. HauanpHBIMH yYaCTKaMH SIBJISIFOTCS TPOXO/IBI MEXTy pab0UYNMHU MECTaMH,
000pyIOBaHUEM, PSIAMH KPECEl | T.II.

[Ipu onpeneneHnn pacyeTHOr0 BpEMEHH 3BAKYallUH JIIOeH JJIMHY U IIUPUHY
Ka)KJI0r0 y4acTKa MyTH BaKyalluy JIJIsl MPOEKTUPYEMBIX 3AaHUI IPUHUMAIOT 110
MIPOEKTY, a JUIS MOCTPOCHHBIX - MO (haKTUYECKOMY MOJIOKEHUI0. JITMHY My TH 10
JIECTHUYHBIM MapliliaM, a TaKkKe Mo MaHycaM U3MEpPSIOT 1o JUIMHE Mapiia. J[nuHy nyTu B
JIBEPHOM MpOeMe MPUHUMAIOT paBHOU HyJ10. [Ipoem, pacrnonoXKeHHbIN B CTEHE
TonmuHou Oosee 0,7 M, a TakKe TaMOyp CIIeTyeT CUUTATh CAMOCTOSITEIIbHBIMU
y4acTKaMH FOPU30HTAIILHOTO ITyTH, UMEIOIIMMU KOHEUHYIO AJTUHY /.

PacuetHoe BpeMs DBaKyaluu JIOJEH Ip CIIEyeT ONPENENATh KaK CyMMY BPEMEHH
JBUKEHUS JIFOJICKOTO IMOTOKA 10 OTJEJIBHBIM Yy4acTKaM IyTH £ 1o GpopmyJie:

tp = tI+t2 3T,
(12.1)

r7ie ¢] - BpeMsl IBHXKEHUS JIFOJICKOT0 MOTOKA Ha TIEPBOM (HayaJlbHOM) y4acTKe, MUH;

t], 12,13, ..., ti - BpEMs IBMOKEHUSA JIIOJCKOI'0 OTOKA HAa Ka)KJIOM U3 CIECAYIOIINX MOCIIe
IIEPBOr0 y4acTKa MIyTH, MUH.

Bpewmst qBrkeHus JIF0ICKOT0 TIOTOKA IO MIEPBOMY YYaCTKY MYTH fj, MHH,
PacCYUTHIBAIOT IO hopMyIIe:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 17
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¥ (I12.2)
rae /] - JUIiHa IePBOTr0 y4acTKa MyTH, M;

V1 - ckopocTh ABMKEHUS JIOACKOTO MOTOKA 110 TOPU30HTATBHOMY ITyTH HA MEPBOM
ydacTke, M/MuH (onpenensercs mno Tadauie [12.1 B 3aBUCUMOCTH OT IIIOTHOCTH D).

[110THOCTH OAHOPOAHOTO JIOACKOTO IMOTOKA HA IEPBOM y4yacTKe myTu Dj
PaccUUTHIBAIOT 1O hopMyIie:

.D1= Nllf,
L4 (I2.3)

rae NJ - 4ucio Jr/ieil Ha IEPBOM Y4YacTKe, Yell.;

f - cpenHsis TUTOIIAAL TOPU3OHTATHHOM MPOCKITUN YEIOBEKA, Mz/qen, MIpUHUMAaEMasi B
COOTBETCTBHUH C IIYHKTOM 4 nipriioskeHus Ne 5 k HacTosme MeToauke;

d] - IMpHUHA NIEPBOr0 y4acTKa MyTH, M.

Ckopoctb V] nBukKeHHs JTI0JJCKOTO MOTOKA Ha y4acTKax IMyTH, CIEAYIOIUX M0CIe
MepBOTO, MPUHUMAIOT 110 Tabauire [12.1 B 3aBUCHUMOCTH OT MHTEHCUBHOCTH JIBHKCHHSI
JIFOICKOTO MOTOKA MO KaXKJIOMY U3 3THX YYaCTKOB ITyTH, KOTOPYIO BBIYUCIISAIOT JJIsl BCEX
YY4acTKOB ITyTH, B TOM YHUCJIE U VISl ABEPHBIX TIPOEMOB, TI0 opMyIie:

_ 41’ iy
':.!-r;i 5 »
; (112.4)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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rae dj, dj-] - muprHa paccMaTpUBAEMOro i-I'0 U MPEIIEeCTBYIONIETO €My Y4acTKa
My TH, M;

qi, qi-1 - 'HTEHCUBHOCTH JBUXECHMSI JIIOJCKOT0 MOTOKA [10 PACCMaTpUBAEMOMY i-My U
MPE/IIECTBYIONIEMY Y4acTKaM IMyTH, M/MUH (MHTE€HCUBHOCTh JIBUKEHUS JIOJICKOTO
MOTOKA Ha TIEPBOM yUYacTKe MyTH ¢; = ¢j-] onpenensercs no radaure [12.1 no 3HaYeHUIO
D, ycranoBneHHomy 1o opmyie (I12.3)).

Ecnu 3nauenue g, onpenensemoe no dopmyie (112.4), MeHbIlIe WIK PaBHO ¢max, TO
BpeMsl IBMKEHUS 110 YUaCTKy IyTH /i, MUH, PaBHO:

-
i (I12.5)
TIPU 3TOM 3HAYCHHS §max, M/MUH CJIEAyET TPUHUMATh PABHBIMH:

16,5 - 1J1st TOPU3OHTAIBHBIX MTYTEH;

19,6 - nJ1st ABEPHBIX MPOEMOB;

16,0 - 1714 TECTHUILI BHU3;

11,0 - ayist TIeCTHULIBI BBEPX.

Ecnu 3nauenue ¢;, onpenenennoe mo dhopmyie (112.4), 60ybIe gmax TO MHAPUHY df

JAHHOTI'O Y4aCTKa IIYTHU CIICAYCT YBCINYHNBATh HA TAKOC 3HAYCHHUC, IIPHU KOTOPOM
CO6J'II-OI[aeTC$I YCJIOBHUE!:

qi £ gmax-.
(112.6)

[Ipu HeBO3MOXKHOCTH BBINONMHEHUS ycioBus (I12.6) MHTEHCUBHOCTB M CKOPOCTH
JBUKEHUS JIIOJICKOTO MOTOKA 10 YYacTKy i onpenenstoT no Tadauie [12.1 npu 3HaueHuun
D = 0,9 u 6onee. [Ipu 3TOM crieqyeT yIYUTBIBaTh BPEMs 3aJICP)KKH ABUKEHUS JTIOJICH 13-3a
00pa30BaBIIETOCS UX CKOIJICHUS, B COOTBETCTBUU C NYHKTOM 4 mpuioxkeHus Ne 5 k
HacToseir Metoauke.

Tabmuma I12.1

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 19
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HMHTEHCUBHOCTD U CKOPOCTDb ABUIKCHUS JIFOACKOI'O ITIOTOKA HA Pa3HbIX yUaCTKax HYTeﬁ
9BaKyallun B 3aBUCUMOCTHU OT IIJIOTHOCTHU

I'opusoHTanbHbIN
JlecTHHIIA BHU3 JlecTHua BBEpX
fyTe JBepHoit
IInmoTHOCTE
MPOEM,
rmoroka D,
2, 2 MHTEHCUBHOCTh
M“/M Nurencus-
CxopocTh q, M/MUH Cxopocts | aTencuBHocTh | CkopocTh | UIHTEHCUBHOCTD
HOCTb ¢,
V, v/mun V, Mm/MuH q, M/MHH V, M/MuH q, M/MHH
M/MUH
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 53
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 n 15 13,5 8,5 8 7,2 11 9.9
Oonee
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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IIpuMmeyanune. IHTEHCUBHOCTD IBUKEHUS B IBEPHOM IIPOEME IIPU IIJIOTHOCTH
noroka 0,9 u Gonee paBHas 8,5 M/MUH, yCTaHOBIIEHA [UI ABEPHOIO poeMa MUpHHOIL 1,6
M H 0oJiee, a P JBEPHOM IIPOeMe MEHbILEH IUPUHBI HHTEHCUBHOCTD TBHM)KEHUS
cienyeT onpeaensits no Gopmyne g =2,5+3,75'd.

[Ipu cnusiHuM B Havaje i-ro y4acTka JAByX U Ooiiee JII0JCKUX NoToKoB (puc. [12.1)
MHTEHCUBHOCTH JIBUXKEHHUS ¢j, M/MUH, PACCUUTHIBAIOT 110 (popmyiie:

2 = ZG’:‘;' @-1,

; (112.7)

TI€ ¢j-1 - ”THTEHCUBHOCTD IBUKECHUS JIFOJICKUX IIOTOKOB, CIIMBAIOLINXCS B HAYaJIe i-TO
y4acTka, M/MUH;

dj-] - IIUpUHA YYACTKOB MYTH CIUSHUSA, M;

dj - MIpHUHA pacCCMaTPUBAEMOT0 YYacTKa Iy TH, M.

[

4
¥

| — Hagano y9acTr: |

Puc. I12.1
Ciusinme JJIOACKHUX IIOTOKOB

Ecnu 3nauenue ¢;, onpenenenHoe mo dhopmyie (I12.7), 60ybiie gmax, TO MUAPUHY dj
JAHHOTO yYacCTKa MyTH CJIeyeT YBEIMYUBATH HA TaKOE 3HAYCHHE, YTOOBI COOJTIOIAI0Ch
yciosue (I12.6). B aToMm citydae Bpemsi IBMOKEHHUS 10 YYaCTKY [ ONMPEACISAIOT 1o hopmysie

(I12.5).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 21
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Ipuiaoxxkenue Ne 3
K nyHKTY 10 MeTtoaukn

MaTteMaTuueckasst MojaeJb
HHAMBUAYAJIbHO-IIOTOYHOI'0 JABHKEHUS
JIOAEH U3 31aHusA

PacueTHoE BpEMA 5BaKyalun JI}O,Z[CP'I U3 3JaHUA YCTaHAaBJIWMBACTCA 11O BPEMCHU BbIXO/Ja
M3 HET'O IMOCJICIHETO YECJI0OBCKA.

[lepen HauamoMm MOAETUPOBAHUS IPOIECCA IBAKYallMHU 3a]aeTCs CXemMa
HBaKyallMOHHBIX MyTel B 3/1aHuU. Bce 9BakyallnoHHbIE TYTH TOIpa3AesaioTCs Ha
ABaKyallMOHHbIE YYaCTKH JUIMHOMN @ U MUPUHON b. JITMHA U MIMpUHA Ka)KI0TO y4acTKa
MyTH 3BaKyalluH JJIsl IPOSKTUPYEMBIX 3[aHUI MPUHUMAIOTCS 110 IPOEKTY, a AJIs
MIOCTPOCHHBIX - 110 (AaKTUYECKOMY MOJIOKEHHUI0. J[JTMHA My TH MO JIECTHUYHBIM Mapiiam
u3MepsieTcs 1Mo AjiuHe Mapuia. JinHa myTy B ABEPHOM MpoeMe IPUHUMAETCS paBHOM
HYJIF0. DBaKyallMOHHBIE YYACTKU MOTYT OBITh TOPU30HTAIbHBIE M HAKJIOHHBIE (JIECTHHUIIA
BHU3, JIECTHUIIA BBEPX U MAHIYC).

3a rabapuThl YeJioBeKa B TUTAHE MPUHUMAETCSI SJUTHIIC ¢ pa3mepamu oceit 0,5 m
(mmpurHa yenoBeka B tiedax) u 0,25 M (TosmuHa YesoBeka). 3a1arTcss KOOPIMHATHI
Ka)KJI0T0 YeJIOBEKa X; - PACCTOSIHUE OT LIEHTpPa 3JUIUIICA 10 KOHIIA SBaKyallHOHHOTO
yJacTKa, Ha KOTOpoM oH HaxoauTcs (puc. [13.1). Ecnu pa3HOCTh KOOpIMHAT HEKOTOPHIX
JIO/IeH, HAaXOISIIMXCS Ha HBAKYallMOHHOM y4acTKe, cocTtaBisieT meHee 0,25 M, To
MPUHUMAETCS, YTO JIFOJIU C STUMHU KOOPAUHATAMU PACIIONIOKEHBI PAIOM JAPYT C APYTOM -
cOOKy oauH oT apyroro (ycioBHo: "B psaa'"). IIpu aToM, UCX0s U3 rabapuTOB YEIOBEKa B
IUTaHE U Pa3MEPOB IBAKyaIlMOHHOTO y4acTKa (UIMHA U IIUPHUHA) I KaXKIO0ro
HBAKyal[MOHHOTO Y4YacTKa OIMpPeAessIoTCsA: MaKCUMaIbHO BO3MOKHOE KOJTMYECTBO
YeJIOBEK B OJTHOM psAy COOKY ApPYT OT Apyra U MaKCUMaJbHO BO3MOKHOE KOJIMYECTBO
JIIO/IEH Ha y4acTKe.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 22
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Puc. I13.1
KoopannatHasi cxema pa3meleHus JrJeil Ha MyTAX IBaKyalluu

KOOpI[I/IHaTI)I KaXXI0Io 4€JIOBCKA X; B HavaJILHLEIA MOMEHT BpPCMCHH 3a/1a10TCs B
COOTBETCTBHUH CO CXEMOI pacCTaHOBKH JIIO/ICH B IOMEIIEHHIX (paboune Mecta, MecTa
IUIS 3pUTeNel, ciajibHble MecTa U T.I1.). B ciyyae oTCyTCTBUS TaKuX TaHHBIX, HAIPUMED
JUTSL Mara3uHOB, BRICTABOYHBIX 3aJI0B U JAPYTOE, OIYCKACTCS Pa3MeIaTh JIFOIeH
PaBHOMCEPHO I10 Bcel mIomaayu MoMEmECHU ¢ y4€TOM paCCTaHOBKHU TEXHOJIOTUYCCKOI'0O
00opyI0BaHUS.

Koopaunara kaxoro yesioBeka B MOMEHT BPEMEHH ¢ OIpesieisieTcs o popmyJie:

xi(t) = xi(t-Dt)-Vi(t) xDt, m,
(I13.1)

rae xj(t-Dt) - koopuHaTa i-ro 4ejJoBeKa B MPeIbIIyIuii MOMEHT BPEMEHH, M;

Vi(t) - cKOpOCTb i-TO YEeJIOBEKAa B MOMEHT BPEMEHHU £, M/C;

Dt - mpomMexXyTOK BPEMEHH, C.

CKopocCTh i-TO YelioBeKa Vj(?) B MOMEHT BpeMeHHU ¢ onpenenseTcs mo Tadauie [12.1
MPUJIOKEHUA 2 K MeToIMKe B 3aBUCMMOCTH OT JIOKaJIbHOW INIOTHOCTH MOTOKA, B

KOTOpPOM OH JIBHXKETCS, Dj(?) U TUIa 3BaKyallMOHHOIO y4acTKa.

JlokanpHasi INIOTHOCTH Dj(t) BEIUUCISIETCA IO TPYIIE, COCTOALIEH U3 /7 YeNIOBEK, 10
dbopmyre:

Di(t) = (n(1)-1) xf/(bxDx) m*/m*

(I13.2)
TJI€ /1 - KOJIMYECTBO JIFOAEH B TPYyMIE, YEIOBEK;
. 2, 2,
f - cpenHsis TUIOIAAh TOPU3OHTATIBHON MPOCKITUN YEJIOBEKA, M~/M”~;
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PBSMEI.LIE‘HI‘IE‘ peKname
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 23
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b - IHUPpHUHA 3BAKYyAallTUOHHOI'O Y4aCTKa, M,
Dx - Pa3HOCTb KOOPAWHAT MOCICAHCTO U ICPBOI0 YCIIOBCKA B I'pYIIIC, M.

Ecnu B MOMEHT BPEMEHHU  KOOpJAHHATA 4YC€JIOBEKa Xi(U, OMpCaACIICHHA 110 ghO[ZMYJ'IC
!H31 ), CTAaHET OTpHHaTeHBHOﬁ - 9TO O3HAYaCT, YTO YCIIOBCK JOCTUT I'PAHUIIBI TCKYILICTO
9BAaKYallMOHHOTI'O y4YaCTKa U JOJIKCH HepeﬁTH Ha CJ'IeIIYIOU_II/Iﬁ 3BaKyaI_II/IOHHBII71 Y4acCToOK.

B stom CJIydac KOOpAUHAaTa 9TOr0 4CJIOBCKA Ha CJICAYIOIICM 5BAKYAIIMOHHOM YYaCTKE
OIPCACIIACTCA:

xi(t) = [xi(t-D)-Vi(®) <Dt +aj-ly w,
(T13.3)

rae xj(t-Dt) - koopauHaTa i-ro 4eJI0oBeKa B MPeabIIyInii MOMEHT BpeMeHH Ha (j-1)
ABAKYallMOHHOM y4YacTKe, M;

Vi(t) - ckopocTh i-ro yenoBeka Ha (j-1)-oM 3BaKyalMOHHOM y4acTKe B MOMEHT
BpPEMEHH £, M/C;

aj - JUIMHA j-TO 9BaKyallMOHHOT'O Yy4acTKa, M;
lj - xoopMHaTa MeCTa CIUAHUA j-T0 H (j-1)-ro 5BaKyallMOHHBIX y4acTKOB -
paccTosiHAe OT HayaJla j-ro 9BaKyallMOHHOTO y4acTKa JI0 MECTa CIUSHUSA ero ¢ (j-1)-bIM

9BaKyallUOHHBIM Y4YaCTKOM, M.

KonunuecTBo nmoaeit, nepexoasumx ¢ OAHOTO 3BaKyallMOHHOTO YYacTKa Ha JPYroi B
€IIMHUILY BPEMEHH, OIIPE/IENIAETCS MPOITyCKHOM CIIOCOOHOCTBIO BBIXOAa ¢ ydacTka Qj(1):

0j(t) = qj(t) xc;*Di/(f*60) uen.,
(I13.4)

I1€ gj(t) - YHTEHCUBHOCTD JIBHKEHHS HA BBIXOJIE C j-I'O 9BaKyallMOHHOI'O Y4acTKa B
MOMEHT BpEMEHH ¢, M/MUH;

¢j - IIMPUHA BBIXOJIA C j-T0 2BAaKyallMOHHOI'O y4acTKa, M;

Dt - npoMexXyTOK BpEMEHH, C;

/- cpenHsis moLaAb TOPU30HTAIBLHON MPOEKIIUU YET0BeKa, M.

MHTEeHCHBHOCTD ABMKEHMS HA BBIXOJIE C j-T'O 3BAaKyal[MOHHOI'O y4acTKa ¢j(?) B MOMEHT

BPEMEHHU  ONPECISCTCS B 3aBUCUMOCTH OT TUIOTHOCTH JIFOJICKOTO MIOTOKA HAa STOM
ydactke Dvij(t).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 24
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[110THOCTB JFOJICKOTO NOTOKA HA j-OM 3BAaKyallHOHHOM ydacTke Dvj(t) B MOMEHT
BpEMEHH ¢ onpeiensieTcs mo Gopmyre:

Dyi(t) = (NJ&) XD/(aj<by) m*/w,
(I13.5)

rae Nj - 4ncIIo JI0JIEH Ha j-OM DBaKyallMOHHOM Y4acCTKe, Yell.;
f - cpenHsis moLaAb TOPU30HTAIBLHON MPOEKIIUU YeT0BeKa, M2
aj - IJIMHA j-TO 5BaKyallMOHHOI'O y4acTKa, M;

bj - mupuHa j-ro 5BaKyallMOHHOI'O y4acTKa, M.

B MOMEHT BpeMeHHU f oTipeieIsieTCs] KOMUYECTBO JIIOJIeH m C OTPULIATEeIHbHBIMU
KOOpAMHATAMHU X;(?), onpeneneHHbMU 110 dopmyne (I13.1). Eciu 3nauenue m£Qj(t), To
BCE /1 YETIOBEK MEePEeXO/IIT Ha CIASAYIONINI SBaKyallMOHHBIN YYaCTOK U UX KOOPIUHATHI
onpenensatoTcs B coorBeTcTBuM ¢ hopmyioit (I13.3). Ecnu 3nauenue m>Qj(t), To
KOJMYECTBO YEJI0BEK PaBHOE 3HaueHuIo Qj(?) NEpeXoasaT Ha ClleTyIOMui
ABAKYaI[MOHHBIN Y4aCTOK U MX KOOPAMHATHI OMPENIEISIFOTCS B COOTBETCTBHH € (DOpMYyIIoi
(I13.3), a KOIMYECTBO YEI0BEK, PaBHOE 3HaYeHUIO (m-Qj(t)), HE IepeXoAT Ha
CIIEYIOIINN IBAKYaI[MOHHBIM y4aCcTOK (OCTAIOTCS Ha TAHHOM HBaKyaIl[MOHHOM Y4acTKe) U
UX KOOpJMHATaM MPUCBAUBAIOTCS 3HAYCHHUS

xi(t) = kx0,25+0,25,

rac k- HOMCp psaa, B KOTOpOM 6yIIYT HaXOOUTHCA JIHOAU (MaKCI/IMaJ'ILHO BO3MOJXXHOC
KOJIMYCCTBO YCJIIOBCK B OTHOM PAY C60Ky APYT OT Apyra I KaKA0ro 3BaKyalluOHHOI'O
ydacTKa OonpeAcisICTCd ICPea Ha4YajloM pacquOB). Taxkum 06pa30M, BO3HHUKACT
CKOILUICHUE JTI0AeH nepea BbIX0A0OM € 3BAKYAalTUOHHOTO y4YaCTKa.

Ha puc. I13.2 u3o0pakeHa 610K-cxemMa OnpeaeTIeHIs] pACIETHOTO BPEMEHU HBAKyaIlul
JIroAel U3 31aHus.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 25
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Beog vckogMes GaHHE

!

CINpananeassin HasansHbIE KOODIWHET moasda

¥

OnpeaeneHHe NapaweTpos
IBAHYAGMOHHEN PUBETHER (YTER)

i

Onpagenarss apeweqy Havana
IBARYVALL AR YEnDBary

!

Onpegenssms NNGTHOCTEN MOOCKMK NOTOKOB
A ISAKYALWOHHLL YHACTHAK

¥

OnpeneneHns NPONYCHHON
CcnOCOGHOCTH NPOEMOB

!

BoiB0a HA NSYaTh AaPaKTECTIN
NpOUECCa aﬁaﬂmu

Tepeasng K CsnyICUEaTy MOIMEHTY BSKEHA

CInpagenssns HANPABNESHWA BBCHEHHA
RN N0 YenDBaR A

v

Cinpenaness NNOTHOCTA MOOCKOND NOTHA NEDED KAk Qkik
BENOBEKOM (PEOCTOANKD A0 WAV BIEDOgN San0SeKa)

¥

1 OMPEOENEHHE CHOROCTH NBHRSMA KAKODM YEnoacwa |

| CINPERSNEHNe KOOPIMHETY KANIOID YEMOBSKE I

[

| Fsanyaumn 1e samspwen | [ Bearyaun sasspwena |

E_GNGHHM pat‘.'uera_i

Puc. I13.2.
bnok-cxeMa omnpeeneHus pacueTHOrO BpEMEHH IBaKyalluy JIIOAEH U3 3[aHus

Ha ocHOoBaHuM 331aHHBIX HAYaJIbHBIX YCIOBHUH (Ha4aJbHBIX KOOPAUHAT JIOACH,
MapaMeTPOB PBAKYALMOHHBIX YYACTKOB) ONPEAEIAIOTCS IUIOTHOCTH JIFOICKMX MTOTOKOB Ha
MyTSIX 3BaKyallly U MPOMYCKHbIE CIOCOOHOCTH BBIXOJIOB C 3BaKyallMOHHBIX YYaCTKOB.
Jlanee, B MOMEHT BpeMeHH ¢ = t+D¢, onpenensiercs Hannune ODII Ha myTsx 3BaKyaru.
B 3aBucumocTu 0T 3TOro BeIOMpaeTcs HallpaBJIeHHE ABMXKEHUS KaXKI0ro YeJloBeKa U
BBIYHCIISIETCS] HOBask KOOPAMHATA KAKIOTro yesoBeka. Ilocie 3Toro cHoBa onpenesorces
IUIOTHOCTH JIFOICKMX MTOTOKOB Ha MyTSAX 9BAaKyallMu U MPOMYCKHbIE CIIOCOOHOCTH
BBIXO/IOB. 3aT€M BHOBb JIA€TCsl IPUpAIIEHHE IO BpeMeHU Df 1 ONpeeIsitoTCsl HOBbIE
KoopauHathl Jitosiel ¢ yueroM Hanuyust ODII Ha myTsx 3BaKyalyuu B ’TOT MOMEHT

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 26
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BPCMCHHU. ITocne aToro ponecc MOBTOPACTCA. PacueTsl MMpOBOAATCA 4O TEX IIOP, ITOKA
BCC JIIOOHU HC 6y,ZLYT 9BAaKYUPOBAHLbI U3 3/IaHUS.

IHpuinoxenue Ne 4
K 0yHKTY 10 Metoauku

HUmuTannmoHHO-cTOXacTHYECKAA MOJEJb
ABHAKCHHUA JIIOACKHUX ITIOTOKOB

MHOXecTBO 0!, OJHOBPEMEHHO UAYIIUX B OJTHOM HalpaBJIEHUH 110 OOLIIM
ydacTKaM ITyTH, 00pa3yroT JIOACKOHM MOTOK. YuyacTKaMu (POPMUPOBAHUS JTFOJACKUX
MIOTOKOB B MOMEIICHUSAX CIIEyeT MPUHUMATh MPOXO/Ibl MEXKIAY o0opyaoBanuem. Jlis
MOCTIETYIOIUX YYaCTKOB ABaKyallMOHHBIX IyTeH OHU NMPECTaBISAIOT cO00M epBUYHbBIE
MCTOYHHUKH JIIOJICKUX MTOTOKOB. Pacipenenenue N; yeloBek Ha yyacTkax (pOpMHPOBAHUS,
UMEIOIIUX MUPHUHY bj U ANTUHY /;, IpUHUMAaeTcsl paBHOMEpHBIM. [103TOMY B HauanbHBbIH
MOMEHT #() Ha Ka)X/I0M 3JeMeHTapHOM yuyacTke D/j, 3aHuMaeMOM MOTOKOM, IUIOTHOCTb
noroka D'’; onpenensercst mo opmye:

DtOi = NtOi/biXDli qeﬂ./Mz.
(I14.1)

HpI/I JanbHEUIIIEM IBMKCHHUHU JIFOJACKUX IIOTOKOB M3 MNEPBUYIHBIX UCTOYHUKOB I10
O6I_I_II/IM y4dacTKaM IIyTHU NPOUCXOOUT UX CIIUSAHUC. O6pa3yeTc;1 O6H.IHﬁ IIOTOK, 4aCTH
KOTOPOI'o UMCIOT pa3IMYHYIO IIJIOTHOCTD. HpOI/ICXOIII/IT BbIpaAaBHUBAHUC IUIOTHOCTEH
Pa3JIMIHBIX yacTeM JI0ACKOI0 IIOTOKA - €ro Hepe(pOpMI/IpOBaHI/IC. CJ'ICI[yeT YUUTBIBATD,
4TO €0 roJIOBHAA 4aCThb, UMCIOIIAA MEPC/ coboit CBO6OI[HLII>1 IMyTb, paCTCKACTCA - JIFOAU
CTPEMSTCA UATU CBO6OI[H0 IIpU IJIOTHOCTU Dy. 3a HHTCPBAJI BpEMCHU Dt gacts mroaeit
NEpeXOAUT C STUX DJICMCHTAPHBIX YYACTKOB HaA IMMOCIICAYIOIINUEC U IMTPOUCXOAUT U3MCHCHHUC
COCTOAHHA JTOACKOI'O IIOTOKA, €Iro ABMKCHUC.

CKopocTh ABMKEHHUS JTOACKOTO IMOTOKA MPY INIOTHOCTH D;j Ha i-OM OTPE3KE y4acTKa
MyTH k-ro BUJA CIIEAyeT CUYUTATh CIy4YaiiHOM BeTMUUHON VD, k, NMEIOIel YuCIIOBbIe
XapaKTEPUCTUKU:

MaAaTEMaTHUYCCKOC OXXHNIAaHUC (cpez(Hee 3Ha‘{eHHe)

VD, k = V0, k*(1-akxInDi/D(), k) *m nipu D; >

Dok,
VD,k=V0,k npu D; £ D)),
(I14.2)
|_||]-DMI:|II.I.I.I'I'EHHBH W IKONora4eckan ﬁB:!ﬂI'IﬂGHDEIh, pﬂEMELLIEHHE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, 4 e gokymenTax: 27
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CpCeaHCC KBAAPATUIHOC OTKIIOHCHUC

s(Vp,k) = s(V0,k) (I-aikxInDi/DQ,k),
(I14.3)

rae Vo, kv s(V0,k) - MaTeMaTudeckoe 0KuJaHue CKOPOCTU CBOOOAHOTO ABMKECHUS
moaeit B motoke (nipu D £ D(), k) 1 ee cpeiHee KBapaTUYHOE OTKIOHEHHUE, M/MUH;

DO}k - IpCACIIbHOC 3HAYCHUC TNIOTHOCTH JIFOACKOI'O IMTOTOKA, 10 JOCTUKCHUA KOTOPOI'O
BO3MOXXHO CBO6OI[HOC JBIKEHHE JIFOJICH T10 k—My BUAY IYTU (HJ'IOTHOCTL HC BJIMACT HA

CKOPOCTbH JIBHXKEHUS JIIO/IeH );

ak - KodpGUIUEHT aTanTaluy JIOAeH K U3MEHEHHSIM IJIOTHOCTH MOTOKA MPU
JIBUKCHHUHU TI0 k-My BH]Y ITyTH;

D - 3Ha4YCHHUE TIOTHOCTH JIFOJICKOT0 TIOTOKA Ha i-oM oTpe3ke (D/) yuactka mytu
IUPUHOM bj, yen./m? ;

m - KOOQQULUHUEHT BIUSHUS [TpoeMa.
3Ha4YeHUs] NePEUHCIICHHBIX TApaMETPOB CIIEAYeT MPUHUMATh 1o Tadmuie [14.1.

Tabmuua [14.1

s(V0,k) M/ | Do,k aen./

Bun nytu, k| Vo k M/Mun ak m
MUH M2
I'opusoHTanbHbIN 100 5 0.51 0,295 1
B 3JIaHUU
I'opu3oHTanbHbII 100 5 0,70 0,407 1
BHE 3/1aHUs

ITpoem* 100 5 0,65 0.295 1,25-0,05D, npu

D35
JlecTHHIIA BHU3 80 5 0,89 0,400 1
JlectHu1la BBEpX 50 5 0,67 0,305 1
cipors T, i n copnepat, | 4 o 2
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*-Tlpu D = 9 ven. /m? 3HAUEHMS qi = VixDg,k onipenenstorcs no popmyne q; =

10%(3,75+2,5%bi), M/MHH.

[Tpu 1:000M BO3MOKHOM 3HAUEHUH pi0 JOH B KomHaecTBe N Oi, HaxoZsIuecs B
MOMEHT () Ha I-OM 2JIEMEHTAPHOM Y4acCTKe, ABUTAIOTCS 110 HEMY M HAUMHAIOT
NEepexoaAUTh Ha nmocienyromuil yuactok (i+1) (puc. [14.1). Ha yuacTok i B cBOI0 ouepenb
NEPEeXOANUT YaCTh JIIOACH C MpeablIymero (i-1) 3JeMeHTapHOro yyacTKa U U3 HICTOUYHUKA

J-

MOMBHT BpemaHi 1,
;4‘* rf-m af

}'f:'l: ‘F{'D;:l

by, il

MomanT HPEMBHM =i+ W
D= (N N+ N = NAYBAL V' (D)
A i

i JYiiecnen® <D, -0 @
A= ﬂh,mq‘-}ﬂm v B e

3. {som s

Vi, ecoa DY =D,

N

NN, = A 1-VE ATy Ve {V L ecnd OF <D,

ol
Nl'ill.r'-'vfl LTNJM: ‘\l;‘I ='Dr"'b|' I'.Z':I.M y. -ﬂﬁllﬂﬂ- }D

Oann y4acTen Npy oGRas0BaHUN CRONNSHAT HE YJECTHE |
Wi W= BB = DRV bt DF Y5y

Puc. 114.1

H3MeHeHHsI COCTOSIHUA MOTOKA B NMOCJIeA0BaTEIbHbIE MOMEHTDI BpPEMEHHA

ITo nmpomecTBun BpeMeHu Dt K MOMEHTY ¢] = t()+ D¢ TOJIBKO 4acCTh JIIOACH N Oi,i+1 c
ydacTka i ycrneeT nepeitu Ha ydyactok (i+1). K atomy MoMeHTy BpeMeHu u3 N monet,
OBIBIIINX HA YYaCTKE i B MOMEHT #(), OCTaHETCS N - N i,i+1) moaeu. Ix uncno
MOMOJIHAETCS 3a CUET JII0JIeH, YCTEBIINX 3a 3TOT MHTEPBAJ BPEMEHH MEPEUTH Ha HETO C
TIPe/IBLIYIIero y4acTka - N’ i-1,i ¥ U3 UICTOYHHKA N j,i. Toraa mioTHOCTh NOTOKA Ha

y4acTKe i B MOMEHT ¢] Oyaer paBHa:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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L. ( oo o o o ;] \
L N: jie1 T N;-Lz' + E'"}jz [y A (I14.4)
CKOpOCTh ABMKEHUS JTIOJICH, OKA3aBIIUXCS HA yYaCTKE [ B MOMEHT /], OIIPeIeIsaeTCs

o ¢popmye:

V: il D ) (I14.5)

CJ'IGI[yCT YUUTBIBATH, YTO U3MCHCHUC IIJIOTHOCTH IMOTOKA HA KAXXKJAOM YUACTKC B
Pa3JIMIHBIC MOMCHTBI BpEMCHHU OTPAXKaCT IIPOLICCC Hepe(bOpMI/IpOBaHI/I}I PAa3JIMIHBIX
yacTeu IIOTOKA, N KaK YaCTHBIN cnyqaﬁ, mponecc paCTCKaHuA IMOTOKaA.

W3MeHeHne IIIOTHOCTY IOTOKA Ha Ka)KJIOM U3 3JIEMEHTAPHBIX YYaCTKOB B
IIOCJIEI0BATEIbHBIE MOMEHTHI BPEMEHH 3aBUCUT OT KOJIMUECTBA JIFOJIEH, IEPEXOASIINX
yepe3 IpaHuIibl yuacTKoB. B o01em ciyyae KOIM4YecTBO JIIOJeH, Iepexoasuiux 3a
MHTEpBaJl BpeMeHU Dt ¢ yyacTKa i Ha NOCJIEAYIOINI y4acTok i+1, cocTaBiser:

Mg =D b AV, iy

(114.6)
CkopocTs Tiepexosia Vnep depes rpaHHIIBI CMEKHBIX JJIEMEHTAPHBIX YJaCTKOB

CIIeIy€eT MPUHAMATh, PYKOBOACTBYSICH CJIEIYIOMMMHU (hopMyIaMu:

. P eonu D) £ D) npu maz g D= Go

ey ' e
P, ecnn 0% > D mpu max Vi L = qm (14.7)

nl}DHhII.l.l.l'l'ﬂHHEH W IKONoOrM4ecLan 'EB:!‘EII'IEGHDCTI:._ pﬂsMELLIEHHE FI'EK.I'IEMI:I

oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 30
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CrnenyeT y4uThIBaTh, UTO B TOT MOMEHT BPEMEHHU {5, KOT'/1a INIOTHOCTh ITOTOKA Ha
Y4acTKe [ JOCTUIJIA MAKCUMAJIbHON BEJIUYMHBI, HA 3TOT Y4aCTOK HE MOXKET IIPUUTH HU
OJIMH YEJIOBEK, HU C MPEIUIECTBYIOLIErO y4acTKa, HU U3 UCTOYHUKA. B pesyinbrare nepen
Y4aCTKOM I 3aJI€pXKUBACTCSA COOTBETCTBEHHO DN™:_1 u DN* "; i monei. B cnexyroumit
MOMEHT BPEMEHM f+] 4aCThb JIOAEH € yJacTKa i IEPEXOJUT HA y4acTOK i+1, MIOTHOCTH
JIFOJICKOTO IIOTOKA Ha HEM YMEHBIIUTCS U 4aCTh CKONMBIIMXCS IIEPE]] €TI0 I'PaHULIEH
JIIOJIEH CMOXKET MEPEUTH Ha Hero. JloJid X ydacTus B IIONOJIHEHUH JIFOJAbMU Y4acTKa i B
MOMEHT f,+] onpenensercs GopMyJIoi:

ndrH ndmH = mylneded | prte et RIVTINS JS PR
M‘f-l IMI; = O P?—l "-E;'z'—l’ij V; ’5',;'- (I14.8)

Dopmynsl (114.4)-(114.8) MOITHOCTHIO OIMMCHIBAIOT COCTOSHUE JIFOACKOTO IIOTOKA Ha
AJIEMEHTAPHBIX YUACTKAX U UX MEPEXO/IbI B TIOCIE0BATEIHHBIC MOMEHTHI BPEMEHH.
COBOKYITHOCTh 3HAUYECHUN PACUETHOTO BPEMEHH dBaKyalluH, TOJYICHHBIX TIPU PA3TUIHBIX
3HaueHUusX V() k, bopMupyeT sMIUPUUECKOE paclpeieIieHIE BEPOSITHOCTEN 3HAaUeHN
Stp. Ilo 5TOMY pacnpeseNIcHUIO CIIey€eT PaCCUNTHIBATE 3HAYEHUE BPEMEHH 3aBEPIICHUS
3BAKyallH, COOTBETCTBYIOIEE BEPOATHOCTH P(1p.5¢) = 0,999.

Ipuaoxenue Ne 5
K nyskram 10, 11 Meroanku

,}:[aHHI)Ie AJIH OIIPCACACHUIA PACICTHOI'O
BPCMCHH IBaKyalluH

1. 3HaueHne BpeMeHHU Hauasa dBaKyalluu /x5 JUIS IOMEIIEHUs oyara rnoxapa clieayer
npuHUMAaTh paBHbIM 0,5 MuH. J[J11 OCTaIBHBIX TTOMEIIICHUH 3HAYCHUE BPEMEHHU Havasia
ABaKyaluu fyp CleqyeT onpeaensats no tadbmune I15.1.

Tab6muma I15.1

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 31
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Ne i/t

Kracc ¢pyHKIHOHATBHON TIOKApHOH
ONACHOCTH 3JaHUN U
XapaKTePUCTHKA KOHTHHI'CHTA
TroIe

3HaueHHe BpEMEHH Hayvalla HBaKyaluu
JMoAeH ty5, MUH

3nanusi, 000py1OBaHHBIC

CHCTEMOM OIIOBEILCHUS U

YIIPaBJICHUS IBaKyallueu
nronei

3manus, He

000pyI0BaHHbIE

CUCTEMON

OIIOBCIICHUSA U

yIpaBJICHUSA
ABAKyaluen
ToIei

I-IT Tnnia

[II-V tuna

31aHus JETCKUX JOLIKOJIbHBIX
00pa30BaTENbHBIX YUPEKICHUM,
CHEIHATM3UPOBAHHBIX JOMOB
MIpeCTapeIbIX U UHBAIHU]IOB
(HexBapTHUPHBIE), OOJIBHHULIBI,
cHaJIbHbIe KOopIyca
00pa30BaTeNbHbIX YUPEKICHHUM
MHTEPHATHOTO TUIA U IETCKUX
YUpeXKIEeHUN; MHOTOKBAPTHPHBIE
KHWIIbIE IOMa; OJHOKBapTUPHbIE
JKHUJIbIE IOMa, B TOM YHUCJIE
onokupoBannbie. (O1.1, D1.3,
®1.4) JIronu MOTYT HaXOIUTHCS B
COCTOSTHMM CHa, HO 3HAKOMBI CO
CTPYKTYPOI 3BaKyaIl[MOHHBIX ITyTEH
U BBIXOJIOB.

6,0

4,0

9,0

l'ocTunuUIbL, OOIIEKUTHS, CTIATIbHBIE
KOpITyca CaHaTOPUEB U JOMOB
OTJbIXa OOIIETO TUIA, KEMITUHTOB,
MOTeJeH 1 maHCHoHaToB. (P1-2)
Kunblpl MOTYT HAXOAUTHCS B
COCTOSTHMH CHA U HEI0CTaTOYHO
3HAKOMBI CO CTPYKTYpPOil
9BaKyallMOHHBIX MyTeW U BBIXOJIOB.

3,0

2,0

6,0

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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3 |3maHud 3peNMIHBIX U KYJbTYypHO- 3,0 1,0 6,0
MIPOCBETUTENBHBIX YUPEKICHUMH;
31aHUs OPTaHU3ALUH 10
obciyxuBaHuto HaceneHus (D2,
®3). IloceTuTenu HaXOAATCS B
OOJPCTBYIOIIEM COCTOSIHUU, HO
MOTYT OBITh HE 3HAKOMBI CO
CTPYKTYPOU 3BaKyal[MOHHBIX ITyTEH1
Y BBIXOJIOB

4  |3naHust HAYYHBIX U 3,0 1,5 6,0
00pa3oBaTEeNbHBIX YUPEKIACHUH,
HAYYHBIX U MPOEKTHBIX
OpraHu3alyii, OPraHOB yIIPABJICHU
yupexaenuit (O4). Ilocerurenu
HAXOJATCS B 0OPCTBYIOIIEM
COCTOSTHUM U XOPOILIO 3HAKOMBI CO
CTPYKTYPOIl 3BaKyallMOHHBIX MyTEH
U BBIXOJIOB.

2. [IpyHIMIBI COCTaBIEHMS pACUETHOM CXEMbI IBaKyalllH.

Pacuetnas cxema sBaKyaluu NpeacTaBiIsgeT coOO0M OTAEIbHO BBIIIOJHEHHYIO, WU
BO3MO>KHO HAaHECEHHYIO Ha IJIaH 3[JaHUs CXEMY, Ha KOTOPOH OTPa)KEeHBI:

KOJIMUYECTBO JIFOJIE Ha HaYaJIbHBIX YYaCTKaX - ICTOYHHUKAX (IIPOXOIbI MEXIY
pabourMu MecTaMu, 000pYIOBaHUEM, PsIIaMU KPECET U T.1I1.);

HaIpaBJIEHUE UX ABUKEHUS (MapLIPYTHI);

reoMeTpUUYECKHEe TapaMeTpbl YUYaCTKOB MyTH (JUIMHA, IIMPUHA) U BUJbl yYaCTKOB
Iy TH.

PacueTnas cxema sBaKkyaluu JOJKHA YUYUTHIBATH CUTYALINIO, IPU KOTOPOH XOTsI ObI
OJIMH YEJIOBEK HaXOJUTCS B HauOoJiee y1aJeHHON OT BbIXO/A U3 3/1aHUs, COOPYKEHUS
WJIU CTPOEHUS TOUKE.

B pacueTHO# cxeme yUUTBHIBAIOTCS TOJIBKO T€ IMyTH JBUKEHUS JIIOACH, KOTOPHIE
OTBEYAIOT TPEOOBAHUSAM, MPEABIBISIEMBIM K ITyTSIM IBaKyallUH.

PaccMmoTpeB KOnM4eCcTBO JIFOIEH Ha HaYaIbHBIX y4acTKax IyTH, CIELYET ONPEACIIUTD
HaIpaBJIEHUE UX ABM)KEHUA. Y CTAHOBJIEHBI CJIEyIOIINEe Hab0jaeMble ITpaBuiia BbIOOpa
JIIOJIbMU HanpasJieHUs (MapIpyTa) ABUKEHUS IPU IBAKyallu:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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a) ABWIKCHUC 1O TOMY IIYTH, KOTOPBIM JIFOAU IOIIAJIN B 3JaHUC;

6) HUCKIIIOYCHHUC HYTeﬁ ABWIKCHUS, IPOXOAAIINUX PAAOM C 30HOM TOpCHUs, XOTA JIIOAU
MOTYT 3BaKyUPOBATLCA YCPEC3 3aIbIMIICHHBIC KOPHUIOPHI;

B) BJIMAHUC TICPCOHAJIA. B O6I.I.I€CTBCHHBIX 3AaHUAX, KaK IpaBUJI0, TIOCCTUTCIIN IIPU
MoXape CICAYIOT YKa3daHUAM IICPCOHAJIA, JaKC €CIIN 3TU YKa3aHUSA HC COOTBCTCTBYIOT
OIITUMAJIbHBIM,

T') IPY 9BaKyalllu C MIEPBOTO 3Taxa - ABMKCHHUE K OTKPBHITOMY BBIXOJIy HAPYKY H3
37aHHUS;

1) CJIOYKHAS! JIOTUCTUYECKas 3aBUCUMOCTD, OTHMCHIBAIOIIAS BHIOOP BHIXO/IA C dTaXa
3putenbHoro 3aia (puc. I15.5, a, 6);

e) IIpU MMPOYHX PaBHBIX YCIIOBUAX - IBUIKCHUC K 6J'IH)K2[I>1H.ICMY BBIXOY.

Kpome Toro, umeroruecs: 1aHHbIe TOKA3bIBAIOT, YTO (PAKTOPOM BBHIOOpA HANpaBIICHUS
MO>KET OBITh MECTO MAPKOBKH JIMYHOT'O aBTOMOOMIISI, MECTO BCTPEUYH WIEHOB CEMBH U T.II.
OmnpeneneHye MUPHUHBI TyTH BBI3BIBACT 3aTPYAHEHUE TOJIBKO MPH BBIXOJE JIIO/IEH Ha
y4acTOK "HEOTrpaHUYEeHHON" IIMPUHBI, HAIIPUMED B BeCcTHOI0Jb. B TakoM citydae mupuHa
notoka (b) 3aBUCHT OT KonmuecTBa e (N) u qunsl (/) yuactka: b =4 m npu N < 100
yen. u [ £ 6 M; b =6 M - B OCTaJIbHBIX CIyYasX.

CormacHo JAaHHBIM HaTYPHBIX Ha6J'IIOI[eHI/II71 YCTaHOBJICHO, YTO MTOBOPOTHI ITYTHU HE
BJIMAIOT HA MTapaMETPhbl ABUKCHHUA JIFOACKOTO ITOTOKA.

Onpenenenne AIMHBI (BAOJIb OCH ITyTH) OTIMYAETCS AJI TOPU3OHTAIBHBIX U
HAKJIOHHBIX MyTel. K HaKJIOHHBIM My TSAM OTHOCSTCS JIE€CTHUIIBI M aHaycbl. CBOOOJHAS
IIMPUHA b HAKJIOHHOT'O MYTH, HAIPUMED JIECTHUYHOIO MapIia, IPUHUMAETCS B CBETY: OT
nepui 70 cTensl. J{nmuHa HakinoHHoro myTH L (puc. [15.1) npuHuMaeTcs 1o HCTUHHOMY
€r0 3HAYCHUIO. DTAXKHBIE U MEXKTy3TaXHbIE TUIOIIAKH B LENSX YIPOILEHUS U
o0JieryeHusl BBIYMCICHUH, yUUTHIBask X HEOOJbIINE pa3Mepbl U MEHBIIYIO CI0KHOCTb
JIBMDKEHUS 110 HUM B CPaBHEHUU C JIECCTHUYHBIMU MaplIaMH, TOIyCKaeTCs OTHECTH K
HAKJIOHHBIM IyTsAM. Torna cpenHss AMHa HAKJIOHHOTO ITyTH B NIPEAEIax OJHOIO 3Taxa,
C YYETOM JABM)KEHUS IO MJIOLIAAKaM, COCTABUT:

AT ABYXMApUICBBIX JICCTHUIL

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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L.’

Cosd

I =

rae L¢ - ropu3OHTaNIbHAS MPOEKIUS JUIMHBI HAKIIOHHOTO MYTH, M;

@ - yroJl HaKJIOHa K TOPU30HTY;

HE JI0NyCKasi CEpbe3HOM MOrPEUIHOCTH, JUTMHY IIyTH IO JBYXMapIIE€BOM JIECTHULIE
MO>KHO IIPUHUMATh PaBHOH ero yTpoeHHou Bbicote H, T.e. L = 3-H,

AT TPEXMAPIICBBIX JICCTHHULL

2L L
L= +
COs  Cosd

+ L+ 4 b

==
L
|
B et |
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| rery ety |
l
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Puc. I15.1
PacueTHasi IJIMHA MYTH MO JIECTHUIIE:
a - IByXMapiieBasi JIeCTHHIIA; § - TpexMapieBasi JeCTHULA

[Tanmychl, ecam MX HAKJIOH HE3HAUUTeNeH (MeHbIe 1:8), MOXKHO OTHOCUTH K
TOPU30HTAILHBIM ITyTSIM, TP 00JIee 3HAYMTEIHHBIX HAKJIOHAX - K JIecTHUIaM. [[imrHa
HAKJIOHHOTO IYTHU TaKXXe ONpPEeesieTcs M0 €ro OCH.
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HYTI/I ABWIKCHUSA B IIPEACIIaX 3aHUA 00BIYHO MEPECCKATCA IBCPHBIMU IIPOCMaMU,
ACKOPAaTUBHBIMHA NTOpTaJIaMH, UMCIOT CYKCHUS 3a CUCT PA3JIMYHBIX apXUTCKTYPHBIX HIIN
TCXHOJIOTHYCCKUX 3JICMCHTOB, BBICTYIIAOIINUX U3 INIOCKOCTU OFan(ﬂeHHﬁ. Takue
MCCTHBIC CYKCHUA HEC3aBUCUMO OT UX XapaKTCpa B JanbHEHIIIEM Ha3bIBAIOTCS nmpoeMamMu
HII/IpI/IHOI>'I b. Z[J'II/IHa nyTH LB MpOEMC MOKCT HC YUYUTBHIBATHC, €CJIKM OHA HEC ITPCBLIIACT
0,7 M, T.C. JJIMHBI OJHOTI'O IIIara, B MIPOTUBHOM CJIIy4acC IBHUKCHUC B IPOCME CIICAYCT
paccMaTpuBaTh, KaK IBUKCHHUC HA CAMOCTOATCIIbHOM PAaCYCTHOM Y4YaCTKE
TOPU30OHTAJIBHOTO ITYTH.

JlecTHUYHBIE KIJIETKH SIBIISIOTCS LIEHTPAMH TATOTEHHUS JIIOJICKUX TOTOKOB (AJIs1 IIEPBOTO
3TaXka - BBIXOJIbl HAPYXKY), HAa BXO/I€ B KOTOPbIE 3aKaHYMBAETCSI BTOPOI 3Tal 3BaKyaluu.
[TosTOMy pacueTHbIE CXEMBbI LIEIeCO00pa3HO COCTABIATH JAJIS KaKOU 4aCTH 3Taxa, 1o
KOTOPOM JIIOJY 3BAKYUPYIOTCSI UEPE3 MPEAYCMOTPEHHYIO ISl HUX JIECTHUYHYIO KIETKY
(BbIxOx Hapyxy). Ha puc. I15.2 mpuBeeH mpuMep COCTABICHUS paCU€THON CXEMBbI
9BaKyaluH JIOJEH 0 YaCTH ATa)Ka A0 BXOJa B JICCTHUYHYIO KIIETKY.

Heromene |

- N=320wen, /=10n,
] :'_'—"f": b=12m, =09 u

WraacTow |
1= 12w b=2m
» Hetommns 2
e N-I0um,l=0n,
11 b= 15w by=05m
F31 1 :
1l B, =135m
Yaactok 2 -g : —
[=18w, b=2mil; YamcTok 8 By=12 M
i T+ Vo7 I=15mb=12
O oty s Pl 2
¥ N “— p—
Yancrox 3 YaacTok 4 Yaacrok § Vaacrox &
I=3m, I=35m, I=3m, 1=35m,
4| b=im h=1m b=1m b=1u
16 wen. T e 7 2en T wen Tuen

Hoaneusie yancTen M 3 — 7 (RemosHuxn) = mpoxoms Memay
paboTHME MecTaMH, 050pYoBAHBEM, PARAME EPECEl H T. 1.
1= 10, b=12m0 by= 09 M

Puc. I15.2
IIpumep cocTaBjieHUs] PACYETHOMH CXeMbI IBAKYAI[HH JTIO/Iel M0 YACTH ITAXKA 10
BX0/1a B JIECCTHUYHYIO KJIETKY: /V - KOJIU4eCTBO JitojAeii; b - mupuna; / - nauua; by -
IMPUHA poeMa

B 3puTtenbHbIX 3a1ax ¢ MOCTOSITHHBIMH MECTaMHU JIJIsl TIOCETUTENICH pacipeiesieHre JToIeiH

110 HAIIpaBJICHUAM ABWXKXCHUSA K 9BAKYAallTMOHHBIM BBIXOJAaM ITOKAa3aHO Ha puC. 153 u
I15.4.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Puc. I15.3
MapumpyTuzanus IBHKEHHS JIOACKHX MOTOKOB IIPH IBAKyallMy U3 3PUTEJIbHBIX
3aJ10B ¢ 00KOBBIMH (IIPOX0JIbHBIMH) IPOX0IAMH
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Puc. I15.4
MapmpyTuzanus J1BHKeHHS JIOJACKHUX OTOKOB NPU 3BAKyallMU U3 3PUTEJIbHBIX
3aJ10B C MoNepeYHbIM POX0I0M

Ecmu B ,HaJ'ILHeﬁHIeM JIFOOU BBIXOJAT B (1)01716 nim BCCTI/I6IOJ'IL, T.C. UCPEC3 ITOMCIIICHUSA HE
OIpaHNYHBAIOIINUC, KaAK KOPHUAOP, HIMPUHBI JIFOACKOI'O IIOTOKA, TO PACIIPCACICHHUC
JIFOACKUX ITIOTOKOB MEXKAY BO3MOKHBIMHA 3BAKYAlITHOHHBIMUA BbIXOJAMM, KOI'/Ia OHHU HE

6J'IOKI/Ip0BaHI)I, MMPOUCXOJUT COIJIACHO 3aKOHOMCEPHOCTAM, ITPHUBCACHHBIM Ha PHUC. HSS, a,
0.
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JaneHOE WOMENDEHBE

Puc.II5.5, a
Yucio 3putesieil 1 BLIOOP BBIX0A NP IBAKYAIIUH B JIBE JIECTHUYHbIE KJIETKHU JIN00
B /IB€ OTKPbITHIE JJeCTHHIBI WJIN B IBa BbIX0Ja U3 31aHusA: N - 00111ee KOJIMYeCTBO
IBAKYUPYIOIIUXCH; N7 - YHCJI0 IBAKYMPYIOIIUXCS Yepe3 OJMKHUIA BBIX0; V2 -
YHCJI0 IBAKYHPYHOIIHMXCH Yepe3 1aJbHUH BbIX0; /7 - JJIMHA IMYTH 10 OJIMKHEr0
BbIX0/1a; /2 - IJIMHA MYTH 10 A1aJbHEr0 BbIX01a

i0d
= I
= 95 A
o)
g eol | 1 BLrxon ¢ yTaEa §a Brooon ¢ aTamca fa
B OTRPRITYH SECTHRITY MeCTHEYIEYK KIETRY
= B3 I L Ja L
Ny
i Pofie
b !
75 : b
LT |
| - - b i

0,102 0,30405060708091,0 1
Jamaoe noMense

Puc. I15.5, 06
Yucso 3puresieil IBAKYHPYOIIUXCH M0 OTKPBITOM JiecTHHLE: [V - 001IIee KOJIUYeCTBO
IBAKYMPYIOIIUXCS; V] - YMCJI0 IBAKYUPYIOIIMXCH 10 OTKPBHITOM JecTHUIE; /] -
AJHMHA IMYTH /10 OTKPBITOM JIECTHUIBI; /2 - AJTMHA IYTH 10 BHIX0/Ja HA JIECTHUYHYIO
KJIETKY

3. [Ipn 0THOPOTHOM COCTaBE JIFOACKOTO MOTOKA TPynn MOoOUIsHOCTH M2, M3 u M4
3HaueHus BenuyuH D, V' 1 g ciienyer npuHUMaTh B COOTBETCTBUH C JaHHBIMU TaOIUIIbI

I15.2.

Tabmua I15.2

PacueTrHble 3HaUeHHUs TapaMeTPOB IJIs rpynn MmodowibHocTn M2-M4

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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I'pynna Bun nytn
MOOHIIb-
HOCTH
I'opusoHTtaneHsbii | JIecTHUIIA BHU3 HZZZI;I;I(HEI [Tannyc Buu3 | Ilannayc BBEpx
D,
MZ/MZ
V, M/ q, V, m/ q, V, M/ q, Vm/ q, V, M/ q,
MUH MZ/M’MI/IH MUH M2/M’MI/IH MUH Mz/M'MHH MUH MZ/M'MI/IH MUH Mz/M'MI/IH
0,01 | 30,00 0,30 130,00 0,30 (20,00{ 0,20 45,00 0,45 (25,00 0,25
0,05 | 30,00 1,50 (30,00 1,50 120,00 1,00 45,00 2,25 125,00 1,25
0,1 | 30,00 3,00 (30,00 3,00 (20,00 2,00 45,00 4,50 125,001 2,50
0,2 | 26,05 521 126,22 5,24 16,78 3,36 41,91 8,38 (21,98 4,40
0,3 | 21,97 6,59 122,01 6,60 13,96 4,19 33,92 10,18 [18,09| 5,43
M2 0,4 | 19,08 7,63 19,03 7,61 11,96 4,78 28,25 11,30 [15,32] 6,13
0,5 | 16,84 8,42 16,71 8,36 10,41 5,20 23,85 11,93 [13,18] 6,59
0,6 | 15,01 9,01 14,821 8,89 9,14 5,48 20,26 12,16 [11,43| 6,86
0,7 | 13,46 9,42 13,221 9,25 8,07 5,65 17,22 12,05 |[9,95 6,97
0,8 | 12,12 9,69 11,83 9,47 7,14 5,71 14,59 11,67 | 8,67 6,94
0,9 | 10,93 9,84 110,61 9,55 6,32 5,68 12,27 11,04 | 7,54 6,79

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e pokymenTax:
reklama.complexdoc.ru

39




basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

0,01 | 70,00 0,70 20,00 0,20 25,00 0,25 105,00 1,05 55,00 0,55
0,05 | 70,00 3,50 20,00 1,00 25,00 1,25 105,00 5,25 55,00 2,75
0,1 | 70,00 7,00 20,00 2,00 25,00 2,50 105,001 10,50 55,00 5,50
0,2 | 53,50 10,70 (20,00 4,00 20,57 4,11 83,41 16,68 45,54 9,11
0,3 | 43,57 13,07 (16,67 5,00 17,05 5,12 65,70 19,71 |[35,59| 10,68
M3 04 | 36,52 14,61 (14,06 5,62 14,56 5,82 53,13 21,25 (28,54 11,41
0,5 | 31,05 15,53 (12,04 6,02 12,62 6,31 43,39 | 21,69 (23,06 11,53
0,6 | 26,59 1595 (10,38 6,23 11,04 6,62 35,42 21,25 (18,59 11,15
0,7 | 22,81 15,97 8,98 6,29 9,70 6,79 28,69 20,08 (14,81 10,37
0,8 | 19,54 15,63 7,77 6,21 8,54 6,83 22,86 18,28 [11,53 9,23
0,9 | 16,65 14,99 6,70 6,03 7,52 6,77 17,71 15,94 8,64 7,78
merivioptivapuputmea N DRy 0
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0,01 | 60,00 0,60 115,00 1,15 [40,00f 0,40
0,05 | 60,00 3,00 115,00 5,75 [40,00( 2,00
0,1 | 60,00 6,00 115,00 11,50 [40,00( 4,00
0,2 |50,57 | 10,11 99,65 | 19,93 (35,17 7,03
0,3 | 40,84 | 12,25 79,88 | 23,97 |28,36| 8,51
M4 0,4 | 33,93 | 13,57 65,86 | 26,34 |23,52| 9,41
0,5 | 28,58 | 14,29 54,98 | 27,49 |19,77| 9,89
0,6 | 24,20 | 14,52 46,09 | 27,65 |16,71| 10,03
0,7 | 20,50 | 14,35 38,57 27,00 |14,12| 9,88
0,8 [ 17,30 | 13,84 32,06 | 25,65 |11,88] 9,50
0,9 | 14,47 | 13,02 26,32 | 23,68 990 8091
IIpumeyanue:

M2 - HCMOIIIHBIC JIKOOHU, MOOHUJIBLHOCTD KOTOPLBIX CHHU)KCHA U3-3a CTAPCHUA OpraHnu3Ma

(I/IHBaJ'II/II[LI 10 CTapOCTI/I); HWHBAJIWJbI HA IPOTEC3aX; UHBAJIMJbI C HECAOCTAaTKAMU 3PCHUS,
MOJIB3YIOIIHECCA Oenoit TPOCTBIO; JIIOAH C ICUXUICCKUMU OTKIIOHCHUSIMU

M3 - HWHBAJIU/bl, UCTIOJIB3YIOIIHC MIPU IBUKCHHUU NJOIIOJIHUTCIBHBIC OIOPLL (KOCTBIJ'II/I,

TAJIKH);

M4 - HWHBAJINJbI, ICPCABUTAIOIINECS HA KPCCIIaX-KOJISICKAX, IPUBOAUMBIX B JIBUKCHHUC

BpPYUHYIO.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,
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4. [nomaap ropu30HTAIBHOM MpoeKIuy yenoBeka (puc. [15.6) f, Mz/qen.,
MIPUHUMAETCS B 3aBUCUMOCTHU OT COCTaBa JIFOJIEH B IOTOKE B COOTBETCTBUU C
MIPUBEICHHBIMH HIKE TaHHBIMH.

l__ a e L e

Puc. 115.6
Ii1omaas ropu30HTAJIBHOM NMPOCKIUHN YeJT0BeKA:
a) pacueTHasi; 0) JeliCTBUTEIbHAA

Pazmepsl! n10/1ei N3MEHSIOTCS B 3aBUCUMOCTH OT (PU3MUYECKUX JaHHBIX, BO3pacTa U
onexabl. B rabnunax I15.3, I15.4, I15.5 u Ha pucyske [15.7 npuBoasaTcs ycpeiHEHHbIE
pa3Mephl JIFOACH pasHOro BO3PACTa, B Pa3JIMYHOM OJEXKAE U C pa3IudHbIM rpy3oM. [lpu
9TOM IPUBEACHBI 3HAYEHHUS IIOIIAANA TOPU30HTAIBLHON MPOEKIIMY UHBAIUIOB C
HapyILIEHUEM OIIOPHO-ABUTATEIILHOTO alIapara.

Tabmuua I15.3

Ili1omaau ropu3oHTAIBLHON NPOCKUMH B3POCJIbIX JIOACH

I1nomans ropu30HTaIBHON
Tun onexant [lupuna a, M | TomuuHa ¢, M )
MPOEKITUH, M~ /4ell.

JleTHss 0,46 0,28 0,100
Becenne-ocennsis 0,48 0,30 0,113
SUMHSS 0,50 0,32 0,125

Tab6numa I15.4
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 42
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ILi1omanu ropu3oHTAILHON MPOCKUMH JAeTell U MOAPOCTKOB

Tun onexanl

Bo3spactHble rpynisl

Muajamas 1o 9 ner

cpennsist 10-13

crapuiast 14-16

Jer Jer
JlomamHss oexia 0,04 0,06 0,08
Viu4uHas onexaa 0,09 0,13 0,16

Taomuua I15.5

Inomaab ropu3oHTAJBLHON NMPOEKINH JII0/eH ¢ OrPAHNYeHHOH MOOMJIBLHOCTHIO,
M~ /4ge.

Anaponkie HoIH,
cnafocaema-
LM, ¢ OFpRHH-
MEHHEM YMCT-

BEHHOH meA-
TENEHOCTH

Cmemmie

c NOPEREHEEM OO0pHO-TEHMATENEHOTD m.r:npma

OEPEARHT AR

weea Ges no-

MONHHETENBHELL
DOp

NEPEIRHTAK-
MABEA & O
AOMMTHHTEARHDM

omopoil

MEPEIMUIII0.

IHHECA & ABYMA
OO
HBMH ONOPabs

T

NEPENRATRI0-
| TEFSCA A Ko
NEX-KOMACEKAN

TPRHCTHIPTHRYE=
PRI 1
AOCHTERX
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I[Inomaab ropu30HTAIBLHON NPOEKIMH JIIOEH ¢ Pa3JIMYHBIM IPY30M

5. Bpemsi 3aep>KKH ¢3 TBM)KEHUS Ha yJacTKe i N3-3a 00pa30BaBIICTOCS CKOTICHUS
JII0JIeW Ha TPAHMUIIE C MTOCIEAYIONUM y4acTKoM (i+1) onmpenensercs mo hopmyre:

(=N f R |

Frpme De0s B G By

(I15.1)
rjae N - KOJIM4eCcTBO JII0ASH, Yell.;
2

f - mnomaas TOpU30HTATBHON MPOEKIIUHU, M™;

gupu D=0,9 - IHTEHCUBHOCTb JIBHKEHHS YE€PE3 y4acToK i+1 mpu mnotHoctr 0,9 u
Ooitee, M/MUH,

bi+] - mupHUHAa yyacTKa, M, IPU BXOKJIEHUU Ha KOTOPBIIl 00pa30BaIoch CKOIICHHE
JIIOEH;

q1'+] - HTHTCHCUBHOCTb ABMKCHU HA Y4aCTKE i, M/MI/IH;

bji - MUpHHA NPEAIIECTBYIONIETO yyacTKa i, M.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, ‘ B OOKyMEHTaX: 44
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BpeMH CyILIECTBOBAHHU: CKOIICHHS fcx HA yU4aCTKe 1 OIPCACIIAACTCA 110 (I)OpMy.]'ICI

S

M

Frpse Dull S by | (I15.2)

PacueTrHOE BpeMmst 9BaKyalliu 10 yYacTKY i, B KOHIIE KOTOPOTO HA TPAHUIIE C YIaCTKOM
(i+1) ob6pazoBanoCch CKOIICHUE JIIOJIEH PaBHO BPEMEHH CYIIIECTBOBAHUSI CKOTUICHHUS /cK.
PacuetHoe BpeMst 3BaKyaIuu 1o y4acTKy i JOMyCKaeTCsl ONpeIesisiTh 1Mo Gpopmyiie:

LY
7

IE

(115.3)

IIpuiaoxxkenue Ne 6
K OYHKTY 12 Meroauku

Iopsaaok nmpoBeaeHUs pacyera u
MaTeMaTH4YeCKHe MO/IeJIU I
onpeaeieHus BpeMeHd 0JIOKMPOBaAHMSA
MyTed IBAKyalMu ONMACHLIMHU (paKTOpaMu
oxKapa

I. ITopsaok npoBeaeHus1 pacyera

ITpon3BoaUTCS SKCIIEPTHBIN BBIOODP CLIEHAPHUS MIIH CLIEHAPUEB MOXKapa, IPU KOTOPBIX
OKMJIAI0TCS HAUXYIINE IMOCIEACTBUSA U HAXOAAIIMXCA B 34aHUU JIFOACH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 45
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama.complexdoc.ru
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cDOpMYJ'II/IpOBKa CHCHApUs pa3BUTHUS I1OKAapa BKIOYACT B ce0s CJICOAYIOIIUC DTAallbl:

BBI60p MCCTa HAXOKACHUA MICPBOHAYAILHOI'O O4ara roxapa u 3aKOHOMepHOCTeﬁ €ro
Pa3BUTHA;

3aJJaHUe pacueTHOU 00acTH (BRIOOp paccMaTpUBAaEMO PU pacyeTe CUCTEMbI
IIOMEILEHUH, OIIPEJIEIICHUE YUNTHIBAEMBIX IIPH PACUETE MIEMEHTOB BHYTPEHHEN
CTPYKTYpPBbI IOMEIIECHUH, 3aJJaHHE COCTOSHUS IIPOEMOB);

3aJlaHue MapaMeTPOB OKPYIKAIOLIEH Cpellbl M HAYaJIbHbBIX 3HAYCHHUI TapaMeTpOB BHYTPHU
OMEIIEHHUN.

BBI60p MCCTa HAXOKACHUS o4ara 1no;xapa npou3BOJUTCA 3KCIICPTHBIM ITYTCM. HpI/I
9TOM YUHUTBIBACTCA KOJIUYCCTBO roproqeﬁ Harpysku, € CBOICTBA U PpacIioJIOKCHUC,
BEPOATHOCTb BOBHUKHOBCHHUA I1OXKAPA, BO3MOKHAA ATUHAMUKA €0 pa3BUTHA,
PACIIOJIOKCHHEC 5BAKYaITUOHHBIX HYTeﬁ " BBIXOOOB.

Haubonee yacto npu pacuerax paccCMaTpUBaIOTCs TPU OCHOBHBIX BU/A PA3BUTHUS
Io’kapa: KpyroBo€ paclpoCTpaHEHHUE 0kKapa Mo TBEPAON TOproYel Harpy3Ke, JMHEHHOE
pacnpoCcTpaHEeHHE MoXkapa 0 TBEPAOH roproueii Harpy3Ke, HeyCTaHOBUBILIEECS TOPEHUE
ropro4ei KUAKOCTH.

CKOpOCTB BBII'OpAaHUA OJId 3TUX CIIYYAaCB ONPCACTIACTCA (I)OpMy.]'IaMI/IZ

Whgr " T Vi ' - OIA KpYTOEOre paclpocTpaHEHHA MOKapa

W=l 2 v i b~ OnA MEHERHOrO PACOpoCTpaHEHHA NoXKapa,

e ' F — oA HEVCTAHOEHEILETGCA TopeHua I

i
X (116.1)

i
o

rae yyJ] - ylenbHasi CKOPOCTh BHITOPAHUS (ULl JKMIKOCTEH yCTAHOBUBILASCS), KI/
(cxm);

V - CKOPOCTh paclpOCTpaHEHUs IJIaMEHH, M/C;
b - mMpUHA MTOJIOCHI TOPIOYEH HATPY3KH, M;

tcm - BpeMs CTaOWIIM3AIIMU TOPEHUS TOPIOYEH KUAKOCTH, C;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 46
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F - nnomanp oyara oxapa, M2.

C YUC€TOM pas3acjiia Il marHOTO MIPUIIOKCHUS BBI6I/IpaeTC$I MCTOA MOACIINPOBAHUA,
(bopMmepyeTc;I MaTeéMaTuiucCKas MOJCJib, COOTBETCTBYIOIIAA JaHHOMY CLICHAPHIO, U
MMPOU3BOAUTCA MOACIIUPOBAHNEC NUHAMUKHU PA3BUTHUS I1OXKApPA. Ha ocnoBanuu
MOJIYUYCHHBIX PC3YJIbTATOB PACCUUTBIBACTCA BPpCMs JOCTUKCHHUA KAXKABIM U3 OITACHBIX
(paKTOpOB oxxapa npeaciibHO JOIMyCTUMOT'O 3HAUYCHUS HaA ITYTAX DBAKYyallUuH.

KpI/ITI/I‘-IeCKOC BpEMs 11O KAXKAOMY M3 OIMMACHBIX d)aKTOpOB noxapa onpeaciIsACTCa Kak

BpeMs JOCTUIKCHUA 3THUM (I)aKTOpOM MMpEaACIIbHO JOIMYCTUMOTO 3HAUCHUA Ha ITYTAX
9BaKyalluu Ha BBICOTC 1,7 M OT IoJia.

HpenenLHo AONYCTHUMBIC 3HAYCHUS 11O KAKAOMY M3 OITACHBIX (I)aKTOpOB noxapa
COCTAaBJIAIOT:

10 MOBBILLIEHHOH Temneparype - 70°C;

I10 TEIJIOBOMY MOTOKY - 1400 BT/MZ;

10 OTEepe BUIUMOCTH - 20 M;

10 MIOHM>KEHHOMY COJZIEp>KaHHUI0 Kuciopoaa - 0,226 KP/M3;

10 KaXKJOMY U3 TOKCUYHBIX ra3oo66pa3HLIX npoaykros ropenus (COz - 0,11 KI‘/M3;
CO - 1,16x107 kr/m>; HCL - 23x1070 kr/m?).

HeO6XOI[I/IMO OTMCTUTD, UTO IIPHU UCITOJIB30BAHUN MOJIEBOI MOAEIH OIIPEACIICHUC
KPUTHYCCKOI'O BpCMCHU UMCCT CYHICCTBCHHBIC OCO6CHHOCTI/I, CBA3aHHBIC C TEM, UTO
KPUTHYCCKOC 3HAYCHHNC B PA3JIMYHBIX TOUKAX IMOMCHICHUSA JOCTUTACTCA HE
OTHOBPEMCHHO. I[J'IH MMOMEIIECHHH C COU3BMCPHUMBIMU I'OPU3OHTAJIBHBIMU pa3sMEpaMu
KPUTHYCCKOC BpPCMs OMPCACIIACTCA KAK MAKCUMAJIBHOC U3 KPUTHYCCKUX BPEMCH JI1

9BaKYallMOHHBIX BbIXOJ0B U3 JaHHOT'O TIOMCHICHUA (BperI 6J'IOKI/IpOBaHI/I$I IOCJICOHETO

BBIX0/J1A).

Omnpenensiercs BpeMsi OJIOKMPOBAHUSA 16

— g r rr.o.o [0
fon mm[.if@, RANE A S o |

I1. Knaccudukauus u 06,1acTh NPUMEHEHUSI METOI0B MATEMATHYECKOT0
MOeJTUPOBAaHMS MOKapa

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax:
COMACOBAHMA W paspelleHus — uslugl.complexdoc.ru reklama.complexdoc.ru
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I[J'IH OMUCAaHUSA TCPMOTa30JJUHAMHUYCCKUX MMAPpaMETPOB MOKapa NPUMCHAKOTCA TpU
OCHOBHBIX I'pYyIIbI ACTCPMUHUCTHUICCKUX MOJETIeH: HHTCI'paJIbHBIC, 30HHBIC (SOHaJ'IBHBIe)
U ITIOJICBBIC.

BBI60p KOHerTHOI\/'I MOZCIIN pacdCTa BpECMCHU 6J'IOKI/IpOBaHI/I}I HyTeﬁ 9BaKyaluu CJICAyCT
OCYHICCTBJIATD UCXOAA U3 CICAYIOMUX IMTPEATTIOCHIIOK:

UHMEeZPAIbHbIIL MEMOO:

IUIS 3JaHUH, COZIEPIKAIIMX Pa3BUTYIO CUCTEMY MTOMELICHUI Majloro 00beMa IpocToil
reoOMeTPHUECKON KOHPUTypaluu;

JUI IOMEILEHUH, TJIe XapaKTEpHBIM pa3Mep odara rnoxapa COu3MEPHUM C
XapaKTepHBIMU Pa3MEPaMU OMEILEHUS U pa3Mephl IOMEILIEHUS COU3MEPUMBI MEXKIY
co0oi (JTMHEHHBIE pa3Mephl TOMEILEHHUs OTINYal0TCs He Oosiee 4eM B 5 pas);

I IPEABAPUTCIIBHBIX paCYCTOB C LCJIbIO BBISABJIICHUSA Han0oJIee OMAaCHOIO CIICHApHuA
oxapa,

30HHBLU (30HAILHBLIL) MEMOO:

JUIs1 IOMEIIEHUH U CUCTeM MOMEILEHHH TPOCTON reoMeTpruiecKoi KoH(puUrypauuu,
JMHENWHBIE pa3Mepbl KOTOPBIX COU3MEPUMBI MEXTy COOOM (JIMHEHHBIE pa3Mephl
MOMEIICHUS OTIIMYAloTCs He OoJiee yeM B 5 pa3), Korja pasMep oyara rnoxkapa
CYILLIECTBEHHO MEHBIIIE Pa3MEPOB ITOMEILECHUS;

JJIA pa6oq1/1x 30H, PACIIOJIOKCHHBIX Ha Pa3HbIX YPOBHAX B IPCACIaxX OJHOTO
IIOMCIICHUA (HaKHOHHBIﬁ 3pPITCJ'IBHLII>i 3aJI KHHOTCATpa, aHTPCCOJIN U T.,[[);

noJeeol Mmemoo:

JUIs1 IOMEIIEHUH CI0KHOM reoMeTpru4ecKoil KOH(UTypaIuy, a TAK)Ke IOMEIEHHUH ¢
OOJIBIIMM KOJIMYECTBOM BHYTPEHHMX Mperpajl (aTpuyMbl C CUCTEMOI ranepeit u
MPUMBIKAIOIIUX KOPUIOPOB, MHOTO(YHKIIMOHAIBHBIE LIEHTPBI CO CIOXKHOM cucTeMoit
BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX CBSI3€H U T.1I.);

JJIA HOMGH.ICHPIIZ, B KOTOPLBIX OJUH U3 TCOMETPHUICCKUX pPa3MCPOB ropa3ao OoJIbIIIe
(MeHLI_HC) OCTAaJIBHBIX (TOHHCJ’II/I, 3aKPBITHIC aBTOCTOAHKN OOJIBIIION iomaian u T.I[.);

JUTSL MHBIX CJIy4aeB, KOT/Ia IPUMEHUMOCTD WM HHPOPMATUBHOCThH 30HHBIX H
MHTETPaJIbHBIX MOJICNICH BBI3bIBACT COMHEHHE (YHUKAIBHBIC COOPYIKEHUS,
pacrpocTpaHeHHe ToXxapa 1o ¢acay 3JaHus, HCOOXOUMOCTh yueTa paboThl CUCTEM
MPOTHBOIOYXKAPHOW 3aIIUThI, CIOCOOHBIX KAYECTBEHHO U3MEHHUTh KapTHUHY MOKapa, 1
T.1.).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 48
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HpI/I HCIIOJIBb30BaHHNH HHTCI‘pElJ'IBHOfI U 30HHOM Mojenei mis INOMCIICHUA, OAWH U3
JIMHEMHBIX pPasMEpoOB KOTOPOTO 0oJiee ueM B IIATh Pa3 NpCBLIIIACT XOTA OBl OJIUH U3 IBYX
APYyrux JIMHEMHBIX pPasMEpoB, HeO6XOI[I/IMO 9TO MOMCHICHUC NCIIUTh HA YUACTKH,
PasMEpPhbl KOTOPBIX COUZMEPUMBI MCIKIY CO6OI>1, " pacCMATpUBATb YUACTKHU KaK
OTACIbHBIC IOMCIICHHA, COO6IJ_[8.IOH_[I/ICC${ npoeMamMi, IUIoMaAb KOTOPLIX paBHA IJIOI[aan
CCUCHUSA HA I'paHUILIC YUYACTKOB. Hcnonw3oBaHne aHaJIOrHIHOM IponcaAypel B ciIy4dac,
KOI'Jia IBa JIMHEHHBIX pa3Mepa MpeBbIIIA0T TpeTI/Iﬁ Ooliee ueM B 5 pa3, HC JOIMYyCKACTCA.

ITI. MHTerpanbHas MaTeMaTH4YecKasi MOieJIb pacyeTa razoo0MeHa B 3JaHUH, IPH
noxkape

I[J'IH pacucTa pacupOCTpaHCHUA ITPOAYKTOB 'OPCHUSA IO 3JaHUIO COCTABJIAKOTCA U
pCUIaOTC YPAaBHCHUA adpaliun, TCIJIO- U MaccooOMeHa KaK A KaXA0T0 ITIOMCIICHUA B

OTACIBbHOCTH, TaK U AJIs BCCIo 31aHUs B LICJIOM.

ypaBHeHI/I}I ABUKCHUSA, CBA3BIBAIOIIUC 3HAYCHUA IICPCIIA0B JIaBJICHUM Ha npoemax ¢
pacxogaMu 1ra3oB 4€pe3 MPOCMbl, UMCIOT BU/:

Gy =sgn( &) 0 772 o MJ (116.3)

rae Gji - pacxo/] ra3oB 4epe3 NPoeM MEKIy ABYMs (j-M U i-M) CMEKHBIMU
MMOMEIIEHUSIMU, KI/C;

m - ko3 dunueHT pacxoaa mpoema (m = 0,8 nyst 3aKpeITHIX TpoemMoB U m = 0,64 nms
OTKPBITHIX );

F - nnomaap ceuenus npoema, M2;
7 - INIOTHOCTB T'a30B, IPOXOIAIINX Yepe3 MPOeM, Kr/M ;
DRji - cpennuii epenay MOJHbIX TaBICHAN MEXKIY j-M | i-M IOMeIieHuem, Ila.

Hanpagnenue (3HaK) pacxo/a ONpeNEseTCs 3HaKOM pasHoCTy aasienui DR;i. B
3aBUCUMOCTH OT 3TOI'0 INIOTHOCTD » MIPUHUMACT PAa3JIMYHBIC 3HAUCHU .

3HaK pacxo/ia ra3oB (BXOIANINN B TOMEMICHUE PACXO/I CYUTACTCS TTOJIOKUTEITHHBIM,
BBIXOJIAIINHN - OTPUIIATEIHFHBIM) U 3HAUCHUE 7 3aBUCST OT 3HaKa Teperaia JaBJIeHU:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 49
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-1, p=p;, npr AP0
sgn{ &AF), o =

+1, o=a, opr AP 0. (116.4)

J1J1 TpOrHO3UPOBAHUS TapaMEeTPOB MPOAYKTOB TOPEHHsI (TEMIIEpATyphbl,
KOHIEHTPAUH TOKCUYHBIX KOMIIOHEHTOB MPOyKTOB TOPEHUs) B IOMEIICHUSIX
MHOTO3Ta)KHOTO 3/IaHUS Ha 3Ta)kaX, PACIIOIOKEHHBIX BBIIIE ATaka, HA KOTOPOM MOXKET
BO3ZHUKHYTH TOKap, PaCCMaTPUBAIOTCS MPOIECCHl PACIIPOCTPAHEHUS MTPOTYKTOB FOPEHUS
B BEPTUKAIbHBIX KaHaNaX (JIECTHUYHBIC KIJIETKH, MAXThI TU(TOB, BEHTKAHAJIBI U T.I1.).

BepTI/IKaHBHYIO [axTy IO BbICOTC Pa3aCIsAlOT Ha 30HbI, KOTOPBIC IPEACTABIIAIOT Y3JIbl B

THIPaBIMYECKOM cxeMe 37aHusl. 30Ha MO BHICOTE MOKET OXBAThIBATh HECKOJIBKO dTa)el
3naHus. B aToM citydae pacxoll ra3za MeXIy 30HaMHU MOXHO BBIpa3uTh (popmysioi Buaa:

(116.5)

1
2ogrok R

- XapaKTEPUCTHKA THIPABINIECKOTO COTPOTUBIICHHUS Ha TPAHUIIE 30H;
F - miomans monepevyHoro ce4eHus maxThl;
k - koo PunmeHT (momyckaercst mpuHUMATH paBHbIM 0,05 Cz/M);
g=9,81 m/c? - yCKOpeHue CBOOOHOTO TMaICHUS;

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PHEHELLIE'HHE' peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 50
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Dp - nepenan JaBieHUN MEXAy y3JIaMU.

3,[[aHI/Ie MpEACTaBJIAKOT B BUAC FHI[paBHH‘{eCKOf/'I CXCMBbI, Y3JIbI KOTOpOﬁ MOACIIUPYIOT

IMOMCIICHUS, a4 CBA3U - IYTHU ABUKCHHUA IIPOAYKTOB 'OPCHUA U BO34yXa. Ka)KILOC

IIOMEIICHHE 3J]JaHUs OIHUCHIBACTCSA CUCTEMOM ypaBHCHHﬁ, COCTOSIIEH U3 YpaBHCHUA
Oananca MacCChl, YpaBHCHUA COXPAHCHUA SHCPIUU U YPABHCHUS OCHOBHOI'O I'a30BOT'O

3akoHa (MenneneeBa-Knaiinepona).

VYpaBHeHHe OaiaHca Macchl BeIpaxaercs GopMyIioi:

dlo, Va0, 5
k i

rae Vj - 00beM noMeneHus, Mo ;

t - Bpems, C;

2.5

k - CyMMa pacxofOB, BXOJISIINX B TOMEIIEHHUE, KT/C;

Sa

i - CyMMa Pacxo0B, BBIXOSIIUX U3 TIOMEIIEHUs, KI/C;
¥ - CKOPOCTb BBITOpaHUs MOXKApHOW Harpy3KH, Kr/c.

VYpaBHEHHE COXpaHEHHsI SHEPTUU BhIpakaeTcs (hOpMyJIIOH:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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dlC, oy vy Tl - C, 20G)7Cy T 2.0 2 (16.7)

rae Cy, Cp, - yaensHas U30X0pHas U u300apHas TermnoeMKocTH, K/ (krxK);
T;, Tj - remneparypsl Ta30B B i-M U j-M IIOMEIIEHHUX, K;
Or - KOJINYECTBO TEIJIa, BHIAENIIEMOT0 B IOMEUICHUH ITPH roOpeHuu, KBT;

Oy - TEIIIOBOM MOTOK, MOIJIOMIAEMbIN KOHCTPYKIUSIMHA M U3TTy4aeMbIi 4epe3 MPOEMBI,
KBT.

Jly1a momeliieHus oyara rnoskapa BelnduHa Q] onpenenisercs no gpopmyie:
Or = hxQuxy+l,

rae /i - K03QUIHUEHT TTOTHOTHI TOPSHUS;

On - HU3IIAS TETJI0Ta CropaHmsl, KJK/KT;

I - >HTANBNNS Ta3U(UIMPOBAHHON TOPIOYEH HATPY3KH.

Jns octanpHbix nomemenuit O = 0.

Koaddurment noHOTH ropeHust s onpenensiercs mo Gopmye:

]':n' =??£'K+[1_K)' X:JN.E.IGE.,
WL, (116.8)

rae hq - Kod)PUIUEHT TOJTHOTHI TOPEHUS B PEKUME TT0Kapa, PETyIUPyEeMOM Toprouei
Harpy3KoM, onpeaensieMblid popMyIIoi:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 52
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7, =063402 4, +1500 Xfx,a' (116.9)

Koaddunument K paccuntsiBaercs 1o Gopmyie:

(116.10)

rac

2

Y

[

X, . -001

)

X0X,a - HayaJIbHAsl KOHIIEHTPALUs KUCIOPO/a B IOMEIIEHUH o4dara 1noxapa;
Xox,m - TeKy11asi KOHIIEHTpAIs KUCIOpoa B IOMEIIEHUH ovara rnoxapa.

VYpaBuenue MenneneeBa-Knaiinepona Beipaxaetcst GOpMyJIoif:

R
B0l

E

(IT6.11)
rae Pj - naBnenue rasa B j-M nomeuneHuu, Ia;
Tj - Temneparypa rasa B j-M nomeuenuu, K;

R = 8,31 - yauBepcanbHas razoBas nocrosinaas, [[x/(MmonbxK);

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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M - monspHas Macca ra3a, MoJb.
[TapameTpsl ra3za B IOMEIICHUH ONPEICISIIOTCS U3 YpaBHEHHsI OanaHca Macc
OTJENBbHBIX KOMIIOHEHTOB IPOAYKTOB TOPEHUS U KUCTIOPO/Ia M YpaBHEHHsI OanaHca

OIITHYECKOM INIOTHOCTH JbIMA.

YPaBHeHI/IC OajaHca Macc OTACIIbHBIX KOMIIOHCHTOB IIPOAYKTOB I'OPCHUA U KUCIIOPpOAA:

‘f(}{ij Lo f_r":?-).l'ldﬁ =y L; "'Z[Xz,s; ' Gk)_Xi-J' ZG‘
- i
(116.12)

rae X1,i, XL,j - KOHIEHTpaIKs L-ro KOMIIOHEHTA TIPOJLyKTOB TOPEHUS B i-M H j-M
MMOMEIIEHUAX, KI/KT

L1 - konn4uecTBO L-ro KOMIIOHEHTA MPOYKTOB rOpeHus (KUCIOpoaa),
BBIICTISIOLIETOCS (TIOTJIOMIAIOIETrOCs) MPU CTOPAHUU OJTHOTO KHJIOTpaMMa MOoXKapHOI

Harpy3KH, KI/KT.

YpaBHeHue OanaHca ONTUYECKON TIOTHOCTH JIbIMA;

Vidpdt = Dy + > (g G o - Y Gl gy,
k i

(I16.13)

TIe M, Mj - ONITHYECKAst INIOTHOCTH JIbIMA B i- M H j-M MOMECIICHHUSX, HHXM'lg

Dy, - nbiMO0Opa3ytoIias criocOOHOCTH MOKAPHOU HATPY3KH, Huxm?/kr.

Ontruyeckast INIOTHOCTD JIbIMa P OOBIYHBIX YCIOBHSX CBSI3aHA C PACCTOSIHUEM
peIeTbHON BUIMMOCTH B IBIMY (DOPMYIIOH:

lnp = 2,3 8/m.
(I16.14)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN: 54

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Jiis momemneHuit 6e3 ucTouHMKa Teruia cuctema ypasHenuid (116.6), (116.7) u (116.8)
yIPOIAETCS U MPEACTABIISETCS B BUIE:

Gy(z) = sen( AR(T)) - F\[2: o |AB()|
b GHI:T) ~ :

St A
20,

(116.15)

TIe

B = % [p!. * sgnl[ﬁﬁi,) Gte - sgn(ﬂ%) ,GJ-].

[lepBoe ypaBHEHHE CBS3BIBAET MEPEMNaAbl JABICHUN HA COSAUHSIIOUIUX TOMEIEHNE
IpoeMax ¢ PacxoJIoM rasa 4epes 3TU MpoeMbl. BTopoe - BbIpaxkaeT MOCTOSHCTBO 00beMa
JUIS TAaHHOTO ToMetieHus. Takum 00paszom, s BCero 3AaHus TpedyeTcs pemarh
CUCTEMY, COCTOSIIYIO U3 (m] C+mBC) *nT HeNnuHEeWHbIX ypaBHeHu# Buaa (116.12) u
ny*nJT nuHelHbIX ypaBHeHu# Buaa (116.13). 3neck m["C u mBC - COOTBETCTBEHHO
YHCIIO TOPU3OHTAIBHBIX U BEPTUKAIBHBIX CBSA3EH Ha TaXKe; 1Y - YUCIO Y3I0B; nIT -
YHCJIO TaXKEH.

Cucrema ypaBHeHUI BKIIOUaromas B cedst ypasHenust (116.6), (116.7) nis moMereHus
ouara noxapa u (116.12), (I16.13) m1st octanbHbIX oMelleHuit u ypaBHenue (116.11),
OIMCBHIBAIOLIAS THIPABIMYECKYIO CXEMY 3/[aHHUs, PEIIaeTCsl YUCIECHHO METOIOM
UTepaIy B COBOKYITHOCTH C METOJIOM CEKYIIHX.

OcHoBHBIC YpaBHCHUS U OIPECACIICHUA TCMIICPATYPLI 'a3a U KOHIOCHTPALIUN
MMPOAYKTOB rOpCHHU B TOMCHICHUAX 30aHUA MMOJTYYCHBI U3 ypaBHeHI/Iﬁ COXPAaHCHUA
OHEPIUU U MACCHI.

TeMnepaTypa rasa B IOMCUICHUU, I'/IC OTCYTCTBYCT OYar mo;Kapa onpeacisiCTCa n3
YpaBHCHHA TCIIJIOBOTO 6ancha, KOTOPOC MOXKHO IMOJIYYUTb U3 YPABHCHHUA COXPAHCHUA

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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sHeprud (116.7). dopmyna uid onpeaeseHns TEMIEpaTyphl ra3a B j-M IOMELICHUH

n_n

371aHus B "n'"-bIi MOMEHT BpPCMCHU:

bl

ZI:CP A5 ?;;) + Qj

Tm’ = k=l +
Cw' ZG.E_ZG; +CpF'ZG'i +a‘;x'ﬂ'n+a;m'ﬂ'm
k=1 il ial
Z[CP G T;-,) + Q;‘
TE?!-HJ" - b H = M +
Cvr ' ZGF; - Zq + Cp!" Zf}! + &Fx ' E:;l':u + a.;m ' F:;lm
k=1 iml iml

Cw ' HZG.E; - iq + Cy! ' iq + al;'.x ' E:;l':'e + &;m ' E:;lm

cexp |- k=1 il il CAT .

Ch oV

(116.16)

rae (Jj - CcyMMa HCTOYHHKOB (CTOKOB) TeIJIa B 00BbEME j-TO NOMENIECHHs U TEIIa,
YXOZSIIEro B OTPaXkIA0INe KOHCTPYKIIHH;

W

(@)=

- IPUBEACHHBIN KOIPPUIMCHT TEIUIOOTIAUH;
T( - nayasibHas TEMIEpaTypa B IOMEIICHUH;
Fjem - nuomaas MoBEPXHOCTH OIPaXJAIOLMIMX KOHCTPYKIHM B j-M IOMELIEHUH.

KoaddurmeHT TernnooTaauu @ MokeT ObITh pACCYUTAH 0 SMITUPUYECKON PopmyIie:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 56
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4,07 3T -T, mpu T, £ 60°C
11,63 exp[0,0023 (T, - )| mpu T, > 60°C

(116.17)

KonuenTpanus oTienbHbIX KOMIIOHEHTOB Ia30BbIX CMECEl B TOMEILEHUSX 3/1aHuUs
BBIUHCIISIIOTCS U3 ypaBHEHUs OajlaHca Macchl JaHHOTO KoMroHeHTa (116.12).
KonnenTpanus L-ro KOMIOHEHTa MPOIYKTOB TOPEHUs B j-M MOMELIEHUHU B "n'"-if MOMEHT

BPEMCHU ONPCACTIACTCA YPAaBHCHHUEM!

bl Iy

Sy G Mxy G DG

Ky =2+ Xy ~ | emp| - 22— AT
Lta) ZG;-, Hin-1) ng 25
Kl ]

(116.18)

Onrtryeckast KOHIIEHTPALUS JIbIMa B IOMEIIEHUSAX ONpeenseTcs u3 0anaHcoBOro
ypaBHenus (116.13). HatypanbHblii moka3atesnb 0ciabieHust Cpebl B j-OM MOMEIEHUH B

n_n

n"- MOMEHT BPEMCHU ONPCACIIACTCSA YPABHCHHUCM:

Z(z”ﬁ; ' Gx) Z[ﬁ*’k, ' Gﬁ;) ZGJ;
By = g+ by ~ g || - A |

7
25 e I
k=1 k=1
(I16.19)
nl}ﬂthlﬂ.ﬂﬁHHﬂ.ﬂ W IKONora4eckan ﬁﬁmnﬂﬂ“!}ﬂl’h_ P‘aﬂMELLIEHHE FI'EK."EMI:I

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 57
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AHaINTHYECKHE COOTHOIICHHS AJId OIIPECACIICHUS KpI/ITH‘{eCKOﬁ MMPOAOJIZKUTCIIBHOCTU

noxkapa

I[J'IH OJIMHOYHOT'O MOMEIIEHHUS BEICOTOI HE Ooiee 6 M, YAOBJICTBOPAIOLUICTO YCIIOBUAM

NMPUMCHCHUSA UHTCT paHLHOﬁ MOZCIIH, ITPU OTCYTCTBHUU CUCTEM HpOTHBOHO)KapHOﬁ

3al0UThI, BIUAIOIINX HAa PA3BUTHUC I1OKApPaA, NOIIYCKACTCA ONPCACIIATE KPUTUYCCKHUC
BpPEMCHA IO KaXKXJI0OMY U3 OIMACHBIX Q)aKTOpOB oxkapa ¢ NoOMOIbKO AaHAITUTHUYCCKUX

COOTHOIIIEHUN:

T10 TIOBBILLIEHHOHN TeMIepaType

i

A L P
L (273+2) 2

1o IOTCPC BUAUMOCTHU

-1 Lin

e |8 V(105 a E)
¥ A ly B D,z

0 TIOHM)KEHHOMY COJIEP>KaHUIO KHCIOpOoa

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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£§*=4%']nl— . 0,044 |
— )
(116.22)
M0 KaXI0MY U3 Ta3000pa3HbIX TOKCHYHBIX MPOYKTOB TOPEHUS
RARLE
Err _ E . ]_'[] _ ITf"r ! X
- - .
A B Lz
(116.23)
rae
353-::;, '
1-¢l 7 Qy

- pa3MepHbBIN KOMIUIEKC, 3aBUCSIINN OT TEIUIOTHI CTOPAHHS MaTepHajia ¥ CBOOOTHOTO
o0beMa IOMEILEHHUS, KT

{() - HaYaJIbHAs TeMIepaTypa Bo3ayxa B momenienu, °C;

n - TIOKa3aTeNb CTETIEHH, YYUTHIBAIOIINI U3MEHEHHE MAacChl BRITOPAIOIIETO MaTepHraa
BO BPEMCHHU;

A - pa3MepHbIY TapaMeTp, YIUTHIBAIOIIUHN YACIbHYIO MACCOBYIO CKOPOCTh BBITOPAHUS
FOPIOYEro MaTeprana  MIoMmah moxapa, kr/c';

Z - 6e3pa3MepHbIN TapaMeTp, YUUTHIBAIOIINA HEPABHOMEPHOCTh PACTIPEICIICHHS
OOII o BrICOTE TOMEIICHUS;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 59
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QH - HU31Ias TEIUI0Ta cropanus mMatepuana, MJIx/Kr;
Cp - yaenbHas n300apHas TEIUIOEMKOCTb ra3a, MJIx/Kr;

J - KOO PHUIHUEHT TeIUIONnoTeph (MIPHUHUMAETCS MO JaHHBIM CIIPABOYHON JIUTEPATYPHI,
IIPU OTCYTCTBUM JAHHBIX MOXET OBITh MPUHAT paBHbIM 0,3);

h - k03¢ huIeHT NOTHOTHI ropeHust (onpenensercs no Gopmyne 116.9);
V - ¢cBOOOIHBIN 00BEM IMOMEIIEHH, M ;
a - K03((PUIMEHT OTPAKEHHS IPEIMETOB Ha MyTAX IBAKYyallUH;

E - HayanbHAst OCBELICHHOCTb, JIK;

Inp - npenenbHas JanbHOCTh BUAUMOCTH B JILIMY, M;

D - npiMo00pasyrolasi CiocoOHOCTb TOPAIIEro MaTepuaia, Hixwm?/kr;

L- y'I[eJ'ILHHﬁ BbIXOJ TOKCHYHBIX I'a30B IIPU CTOpAHUN 1 xr Marepuaia, KF/KF;

X- OpeaACIbHO JOITYCTUMOC COACPIKAHUEC TOKCUYIHOTO Ir'a3a B IIOMCIICHUH, Kl“><M_3 (

K

= 0,11 kr/m>; Xco = 1,16x107 kr/m; Xper = 23%107 kr/v);

& - yienbHBIA pacxo KHUCI0pOa, KI/KT.

Ecam mon 3rakom norapudma nosydaercst OTpUIaTeIbHOE YUCIIO, TO faHHbIi ODI]
HE IIPEICTABIISIET OMTACHOCTH.

[TapameTp z BEIMHCIAIOT IO hopmyIie:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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i i
z=—'exp|ld — | mpu H L6 A,
H H ]
(I16.24)
r7ie s - BeIcOTa paboueii 30HbI, M;
H - BpICOTA MMOMEIIICHHUS, M.
Omnpenensiercs BEICOTa paboueit 30HbI:
h=hnn+1,7-0,5%d,
(I16.25)

rac hl’l]l - BBICOTA IJIOMIaAKH, HA KOTOpOfI HaxoOsdaTCA JIFOAU, Had I10JIOM ITIOMCIIICHUA,
M;

d - pa3HOCTB BBICOT 110J1a, PaBHAsL HYJIIO IIPH TOPU3OHTAIIBHOM €TI0 PACIOI0KEHUH, M.

Crenyer UMeTh B BUly, YTO HaUOOJIBIIEH OMACHOCTH MPH MOXKape MOIBEPraroTCs
JIOM, HaxoasImuecs Ha 6osee BeICOKOH oTMmeTke. [loaToMy, Hanpumep, npu
oIpeieIeHUH He00X0AMMOT0 BPEMEHH 3BaKyalluy JIOAEH U3 IapTepa 3pUTeIbHOTO 3aja
C HaKJIOHHBIM TI0JIOM 3Hau€HHE /1 cielyeT HaX0IUTh, ODUCHTUPYSCh Ha HanboJee
BBICOKO PACIIONIOKEHHbIE psAlbl Kpeceln. [TapameTpsl 4 ¥ 1 BBIUUCIISIIOT TaK:

JUISL CITy4asi TOPEHMS )KUIKOCTH C YCTAaHOBUBIIEHCS CKOPOCTBIO:
A=yyaxF,n=1,
rae yyJ - yaeubHas MaccoBasi CKOPOCThb BHITOPaHHMs JKUIAKOCTH, KF/(M2 xc);
JUIsL KPYTOBOTO PACIIPOCTPAHEHUS T10Kapa:
A =1,05xpy <V, n=3,

rze V - nuHelHas CKOPOCTh paclpoCTpaHEHHs TUTaMEHH, M/C;
JUTsL BEPTUKAJIbHOM WJIM TOPU30HTAIBLHON IIOBEPXHOCTH TOPEHUS B BUJIE
IIPSAIMOYTOJIBHUKA, OJIHA U3 CTOPOH KOTOPOr'0 YBEJIMYUBACTCS B IBYX HAIIPABJICHUAX 32
CUET pPaclpOCTPaHEHUs IIJIaMEHH (HAalIpUMeEp, paCIpOCTPAHEHUE OTHsI B TOPU30HTAIBHOM
HaIPaBJIEHUU 110 3aHABECY MOCJIE 0XBaTa €ro INIAMEHEM I10 BCEH BBICOTE):

A =yy]xVxb,n=2,

rne b - neprneHAuKYISIpHBIN K HAlIPaBJICHHUIO IBMYKCHUS TNIAMEHU Pa3Mep 30HBI
rOpeHus, M.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 61
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[Ipu oTCyTCTBUY CHIENMALHBIX TPeOOBaHMI 3HAUEHUS @ U E IPUHUMAIOTCSI pABHBIMU
0,3 1 50 1K COOTBETCTBEHHO, a 3HAUCHUE lnp =20 M.

IV. Maremaruueckasi AByX30HHAS
MO/eJIb M0KAPA B 3[IaHUHU

[Ipu pemiennn 3aaa4 ¢ UCIOJIB30BAHUEM JBYX30HHOW MOJENH I10XKap B 3JaHUU
XapaKTepU3yeTcs yCPEJHEHHBIMU 10 MAacce U 00beMY 3HAUEHUSIMHU IapaMeTPOB
3a1BIMJICHHOM 30HBI:

T - TeMriepatypa cpeasl B 3abIMIEHHOM 30HE, K;

m - OIITHYECKas IIOTHOCTH JbiMa, Hi/m;

Xi - MaccoBasi KOHIICHTPAIUS [-TOT'0 TOKCHYHOTO MPOJIYKTa TOPSHUS B 3 IbIMIICHHOM
30HE, KI/KT;

XK - MaccoBasi KOHIICHTPAIHsI KHUCIIOPO/Ia, KI/KT;
Z - BBICOTA HUKHEW TPaHULIbI CJIO0S AbIMa, M.

B cBoro ouepenp nepeunciaeHHbIe MapaMeTphl BBIPAXKAIOTCSA YEPE3 OCHOBHBIC
WHTETPAIBHBIC ITAPAMETPHI 3aIBIMIICHHOHN 30HBI C IIOMOIIBIO CISIYIONINX (POPMYII:

(116.26)

(116.27)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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(116.28)

,
FH

-2 z=H-A
o A

Vr

(116.29)

rae m, mj - o0as Macca JpIMa ¥ COOTBETCTBEHHO i-T'O TOKCUYHOTO MPOIYKTa
TOPEHUS B 3abIMJIIEHHOM 30HE, KT;

mK - Macca KUCIIOpO/ia B 3aJIbIMJICHHON 30HE, KT
03 - BHTANBNNS NPOLYKTOB TOPEHUS B 3aILIMIICHHOM 30HE, KJ[XK;
2,

S - onTHYeCKOe KOIMUECTBO AbiMa, Hmxm™;

7 - INIOTHOCTH JIbIMa Ipu Temneparype 7, KF/M3;
. 3.

VJT - 00beM 3a1bIMJIEHHOMN 30HBI, M™;

H, A - BbICOTa U TJI01LIAb TOMEIICHHUS, M;

Cp - yAeNbHas TEIUIOEMKOCTb JbiMa, KJDx/(KXkr).

JIuHaMUKa OCHOBHBIX MHTETPAJIbHBIX IIaPAMETPOB 3aAbIMIICHHOU 30HBI OIPEIEIAETCS
MHTETPUPOBAHUEM CUCTEMBI CIIEIYIONNX OaJaHCOBBIX YpaBHEHHIA:

06H_Iel71 MacCChl KOMIIOHCHTOB SaHBIMHeHHOﬁ 30HBI C Y4€TOM bIMa, BHOCUMOT'O B 30HY
KOHBEKTHUBHOI KOJIOHKOM U AbIMa YAAJISIEMOro 4€pe3 MpPOCMbI B COCCTHUC IMTOMCIIICHUA:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 63
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i _

E =0y ~Up,

(116.30)
rae ¢ - TeKylIlee Bpems, C;

Gk, GTI, - MaccoBBIN pacxo/l AbIMa COOTBETCTBEHHO Ye€pe3 KOHBEKTUBHYIO KOJIOHKY U
OTKPBITBIE TIPOEMBI B TOMEIICHUH, KI/C;

SHTAJIBIUS KOMIIOHEHTOB 3abIMJIIEHHOM 30HBI C YYETOM TEIUIa, BHOCUMOTO B 30HY
KOHBEKTHMBHOW KOJIOHKOH, TEIJIOOTAAYH B KOHCTPYKIIMU U YHOCA JbIMa B ITPOEMBI:

df) _
E B Qﬁ.’ QII Qmm
(I16.31)
rae Ok, OI1, Okon - TETUIOBast MOIITHOCTh, COOTBETCTBEHHO, BHOCUMAs B

3aIBIMJIEHHY0 30Hy KOHBEKTHUBHOM KOJIOHKOM, yIaJII€Mast C IbIMOM 4€pe3 OTKPBITHIE
IIPOEMBI U TepsieMasi B KOHCTPYKIHH, KBT;

MAacChl KUCIIOPO/Ia ¢ YYETOM MOTEPh Ha OKKCICHHE TPOIYKTOB MTUPOJIN3a TOPIOYHX
BEILECTB:

dm
—d: =0,23 Gy -pw Ly)-x, Gy
(116.32)

h - moaHOTA CropaHus roproucro Mmarcpuajia, KF/KF;

Y - CKOpPOCTDb BbII'OpaHUA I'OprOYCTO MaTCpHrajia, K/ C,

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 64
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Lk - moTpebiieHHe KUCI0pOo/ia IIPH CrOPAaHUU €IMHUIBI MACChl TOPIOYET0 MaTepHaa,
KI'/KT;

ONITUYECKOTO KOJIUYECTBA JbIMa C YYETOM ABIMOOOPa3yIOlIei CIOCOOHOCTH TOPSIIIETO
MaTepuana:

i
— = - GI.T' E,
i o
(I16.33)
rae D - 1piMoo0pasyroIas CiocoOOHOCTh TOPIOYET0 MaTepHaa, HH/(M2 XKT);
MAacChI i-T0 TOKCUYHOTO MPOYKTa TOPEHUS:
i
Dy L -5 Gy,
fiﬁ E‘! 1
(116.34)

rae L; - MacCOBBIN BBIXOJI i-TO TOKCHYHOTO MPOIyKTa TOPEHUs, KI/KT.

Macca KOMIIOHEHTOB JbIMa GK, BHOCUMBIX B 3a/IbIMJIEHHYIO 30HY KOHBEKTUBHOMN
KOJIOHKOH, OLIEHUBAETCS C Y4ETOM KOJINYECTBA BO3/lyXa, BOBIEKAEMOI'0O B KOHBEKTHBHYIO
KOJIOHKY TI0 BCEH €€ BBICOTE 1O HMXKHEM IPaHMLIbI CJI0SI IbIMa. B MHKEHEPHBIX pacueTax
pacxos KOMIIOHEHTOB JbIMa YE€PE3 OCECHMMETPUUHYI0 KOHBEKTUBHYIO KOJIOHKY Ha
BBICOTE HM)KHEI'O YPOBHS 33IbIMJIEHHOH 30HBI Z (B 3aBUCMOCTH OT TOT0, KaKasi 00J1acTh
KOHBEKTHBHOM KOJIOHKH WM (hakesia MOorpy>keHa B 3aJbIMJIEHHYIO 30HY) 3a/1aeTCsl
MOTyIMIUPUIECKON (HOPMYIIOit:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 65
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[ r 30,566

0,011

ona obnactH darena

r 4 0309

G440,026 0

oA OepexofHoR obnacTy,

v
r 31305

01240 nna obnacTH KoloHKEH

(IT6.35)
rae QO - MOITHOCTh o4ara rnosapa, kBT.

ZII/IHaMI/IKa mapaMETpoOB O4dara 1moxkapa OIpcacsI€TCs pa3BUTUCM IJIOIAaAN IT'OPCHUA C
Y4YC€TOM CJIOKHOI'0 COCTaBa 'OprOYUX MAaTCpHUAJIOB, UX PACIIOJIOKCHUA, MECTA
BO3HHKHOBCHHA O4dara Imoxapa M IHOJIHOTBI CTOPaHUA:

0 =0 Wy O Flt)
(116.36)

ITorepu Temia B orpaxaaronye KOHCTPYKIUU PACCUNTHIBAIOTCS C YYETOM
TeMIepaTypsl ropsiueit cTpyu 7¢, CKOPOCTH U M3IIy4aTeNIbHOW CIIOCOOHOCTH CTPYH,
OMBIBAIOLIEH KOHCTPYKIIMM U IPOrpeBa caMoi i-ii KOHCTPYKIUH 77()) 1O TOJILIUHE .
JIJ1s1 5TOrO YMCIIEHHO MHTErPUPYETCS HECTaMOHapHOe ypaBHeHUE Dypre:

0Tly) 1 AAT) aT(y)

it CT)pe 3 y

(116.37)
C 'PAaHUYHBIMU U HAaYaJIbHBIMHU YCIIOBUSIMU:
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 66
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dy »=t
(116.38)
(@ +ap) [ ~T(6) - -A(T) %H
(116.39)
T0)=To,0£y £d
(116.40)

rae akK, ajl - COOTBETCTBEHHO KOHBEKTUBHBIN M TYYUCTHINA KOIPPUITUCHT
TeIIo0TAa4YH, BT/ (M2 xK);

d - TONIIMHA OTPAXIAIONIeH KOHCTPYKLIUH, M;
C(T) - TennoeMKOCTh MaTepHaja KOHCTPYKIMH IIpH TeMiieparype 7(y), I[)K/(Kr2 xK);
[(T) - TerIONpPOBOAHOCTH MaTepHalia KOHCTPYKINH Iipu Temmeparype 7(y), B1/(MxK);

Tw, Tp - TemriepaTtypa COOTBETCTBEHHO 000TPEBAEMOM YaCTH KOHCTPYKIIUH U CPEIBI Y
He o0orpeBaeMoi TOBEpXHOCTH, K;

7 - TUIOTHOCTh MaTepuaia KOHCTPYKIIUU, KI/M.

TeroBbie U MaccOBBIE MOTOKK Yepe3 MPOEM B KaXKIblii MOMEHT BPEMEHHU
PacCUNTHIBAIOTCS C yUETOM TEKYILEro Nepenajia JaBjIeHUs 110 BBICOTE IPOEeMa, COCTaBa U
TeMIIepaTypbl ra30BOM Cpebl o 00e CTOPOHBI IpoeMa (cxema pacyera Ha puc. 116.1).
Tak, MaccoBbIif pacxo]] ApIMa U3 TIOMEIIEHUS oYara moXkapa B COCeHee IOMEIIEeHHE
paccUnTHIBAETCS CIEAYIOMNM 00pa3oM:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 67
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¥

Gy =5 £ [2 o [P B b

(I16.41)
rnue B - mupuHa npoema, M;
X - a9pOJMHAMUYECKUN K0d(DDUITUCHT TIpoeMa;
P(h)-P2(h) - pa3aunia naBiacHU B TOMEIICHHUIX HA BBICOTE /1;
7 - IJIOTHOCTH JIbIMa B 33/IbIMIICHHON 30HE COCE/IHETO MIOMEIIECHHSI IIPH TEMIIEpaType

neiMa 7.

L : T iy

Baigyx 7
Ty y

Puc. 116.1
MacconoToku yepe3 npoemM

[Ipenenst uaTErpUpPOBAHUS Yingx U Vimin BRIOMPAIOTCS B TIpE/IeNiax CTBOPA Mpoema,
CJI0S IbIMa MIOMENICHHsI o4ara rmoxapa u Tam, r7ie u30bITouHOe faBieHue DP =
[P(h)-P2(h)] > 0, kak 310 yka3aHo Ha puc. [16.1.

Heob6xomumast 1u1st OLIEHKH Tieperaia JaBjIeHuUs 0 CTBOPY MpoeMa 3aBUCUMOCTh
JABJICHUS OT BBICOTHI B i-OM ITOMEIIEHUH (C YUETOM 3abIMICHHON 30HBI 3TOTO
MTOMEIICHUS) OIICHUBAETCS KaK:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 68
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B +pao g h ECIH i L 2
B)={ 0 E
Eptog ;v gh ecmnh 2 2

(I16.42)
rae Pi() - Tekyliee qaBieHNE B i-OM IMMOMEIIEHUN Ha HYJIEBOU OTMETKE (MITH
MIPUBEICHHOE K HYJIEBOW OTMETKE, €CJIM YPOBEHb 110J1a IOMEIICHHUS BbIIIE HYJIEBON
OTMETKH);
7() - TIIOTHOCTH BO3/AyXa MPU HadalbHOU Temnepatype 70;

Zi - TCKyIlIaA BbICOTa HGS&)ILIMHGHHOﬁ 30HBI B I-OM IIOMEIICHHUH.

Paccuurannnie napamMeTphul TemoMaccooOMeHa B MMPOEME HMCIOJIB3YIOTCA KaK 'PAHUYHBIC
ycCioBUA JJIA COCCAHCTO ITOMCIICHU .

V. lHoneBoii MeTOA MOACTUPOBAHUS M0Kapa B 31aHUHU
OcCHOBOM 7151 TOJIEBBIX MOJIEJIEH MM0XKAPOB SIBISIOTCS] YPABHEHUSI, BbIpaXKaIOIIHe
3aKOHBI COXPAaHCHUA MaCChl, UMITYJIbCa, SHEPTUU U MaCC KOMIIOHCHTOB B

paccMaTpuBacMOM MaJIOM KOHTPOJIBHOM 00beMe.

VYpaBHEHHE COXPAaHEHHS MACCHI:

d
2,9 0,,)-0
di E:'xj,-
(116.43)
VYpaBHeHHE COXpaHEHUSI UMITYJIbCA:
op afu
_I:.'G z)+_(p HJ-'HJ:_— — 7 E;
i x; dx, ok,
(116.44)
HPDHHI.I.I.I'I'EHHEH W 3HoONori4Yackan ﬁBEﬂI’IEGHDE'I’h, PﬂsMELLlEHHE FI'EK.I'IEMI:I
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 69
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J171s1 HBIOTOHOBCKHX KUAKOCTEH, MOJUUHSIOIUXCS 3aKoHY CTOKCa, TEH30p BSI3KHX
HANPSDKEHUH ornpeaenseTcs: GopMyIoi:

1, 2 i
T = M Ty _d-Z k.3 5{}
i
dx ; &, 3 dx,
(IT6.45)
YpaBHEHUE SHEPTUH:
3 3 g ala wm| gt
—(orn)r—louy n)=Z s —| 2 =L,
o ij- i ij- Cy ij ij-
(I16.46)
rmue
T
h=h +Jcp dT+> [V H)
i &
- cTaTHYecKas DHTAJIBIINSI CMECH;
Hj; - TennoTta 06pazoBanusi k-ro KOMIIOHEHTA;
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 70
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¢, =ZI"£ "k
D

R. > .
q j - paAuallMOHHbIM IIOTOK SHCPIUH B HAIIPABJICHUH X;.

- TCIUNIOEMKOCTb CMECH ITPU ITOCTOAHHOM AaBJICHUH,

VYpaBHeHHE COXpaHEHHSI XUMHUYECKOT0 KOMIIOHEHTA A

d d dl
2on)r Llow, 5 L o0 s,

J J J
(116.47)

Jlnia 3ambikaHus cuctembl ypaBHeHu (116.43)-(116.47) ucnonb3yeTcst ypaBHEHHE
COCTOSIHUS MJI€AJIbHOTO ra3a. [l cMecu razoB OHO UMEET BUJL:

F
— LT L
o R T Yok
T M,
(I16.48)
rae R() - yHuBepcanbHas ra3oBas IOCTOSHHAS;
M. - MonsipHasi Macca k-ro KOMIIOHEHTA.
Texcm OOKyMeHma coomeemcmeyem UCmMO4YHUKY
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 71
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