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1. OBIIMUE ITOHATHUSA ITOKAPA

Hoocap — HEKOHTPOIUPYEMOE TOPEHUE BHE CIIEIHAIBHOIO
oyara, HaHOCAIIEEC MarepuajbHbIK, MOPAJIbHBIA U
3KOJIOTHYECKUM yIIEPO.

Hostcap — >T0 HEPEIAMEHTHBIA IPOIIECC YHUUYTOXKCHUS HIIH
MOBPEKIACHUSI OTHEM MMYIIECTBA, BO BPEMS KOTOPOIO
BO3HHUKAIOT SIBJICHMS, OIIACHBIC IJIsI >KHWBBIX CYIIECTB H
OKPY>KaIOIEH CPEIBI.

Hoorcap — 310 IPOLIECC TOPEHMS, BOSHUKIIINN HEIPOU3BOJIBHO,
00 10 OECHEYHOCTH WM 3JIOMY YMBICHY, KOTOPBIM
IpOAOKACTCI A0 TEX IIOp, MOKa He OyayT IIPUHSATHI
CHEIMATIBHBIE AKTUBHBIE MEPHI MO €ro OTPAHUYCHUIO U
TYIICHUIO WM HE BBIIOPAT BCE TOPIOYME BEIICCTBA U
MaTepUabl.



1.1. Aenenua, conpoeorxcoarouiue

pazeumue nosxcapa

Bce sBiIeHMS Ha IOKape MOXKHO Pa3e/IinTh HA ABE OOJIbIINE
IPYIIIbEL — OOIIME W YaCTHBHIE.

Oouwue aesienus noxcapa - SIBICHUS, KOTOPBIE SIBISIOTCS
HOCTOSSHHBIMM 1 00513aT€IbHBIMU JIJIS1 KaXKI0I0 I10XKapa U
B3aMMOCBSI3aHBI MEKY COOOM.

1. I'openue (BbiCIICHUE TEIJIA U IPOAYKTOB CTOPAHMS ).

2. Maccoobomen (BciieACTBUE 00Opa30BaHUSI KOHBEKIIMOHHBIX
ra30BbIX HOTOKOB 00OCCIICUYMBACTCS MOCTYIJICHUE BO3AyXa B
30HY TOPEHMS U OTBOJI IPOJYKTOB FOPEHMS ).

3. Tennoo6men (TEILI0, KOTOPOE BBIACIISECTCS B 30HE
TOPEHUSI, IEPEAACTCS B OKPYKAIOILYIO CPEY U pacXOdyeTCs
Ha HarpeB FOPIOYNX BEMICCTB, CTPOUTEIBHBIX KOHCTPYKIIUM, U
00yCIaBIMBAET BO3MOXKHOCTh CaMOCTOSTEIABHOTO
pPACIPOCTPAHCHUS MOXKapa).



Yacmnuule aenenusn noxicapa - ABJICHUS, KOTOPBIE
HOCST CJIYYaWHbIA XapaKTep U IPUCYIIUA TOJIBKO
KOHKPETHOMY MOXKapy.

Hamnpuwmep:
= pa3pyIICHUE CTPOUTEIILHBIX KOHCTPYKIIUH,

TpyOOHPOBOAOB, TEXHOJOTMYECKUX YCTAHOBOK;
= PAJAMOAKTUBHOE 3arpsi3HEHNE MECTHOCTH;
= BCIICHMBAHMUE U BHIOPOC HEPTEMPOIYKTOB;
= THOEJIb M TPABMUPOBAHUE JIFOACH U )KMBOTHBIX U T.I.



1.2. Onacnsie haxkmoput nosicapa

Onacnuie ghakmoput noxcapa — NEPBUYHbBIE U
BTOPOCTEIICHHBIC SIBJICHUS MOKAapa, KOTOPBIC IIPUBOLAIT
K TPAaBMUPOBAHUIO WJIM THOCIIH JIOACH, a TAKXKE K
YHUYTOKECHUIO UIIH TTOBPEKACHUIO MaTepHaIbHBIX
IIECHHOCTEM.

Iepeuunvie aenenusn noxcapa, KOTOpbIe BIUAIOT HA
JFOJIEU U MaTEPHUAJIbHBIE IIEHHOCTH:

'OTKPBITHIN OTOHb U UCKPBI;

[IOBBIILICHHAA TEMIIEPATYPaA OKPYKAKIIECU CPEIBI;
"TOKCUYHBIE IPOJYKThI TOPEHUSA U TEPMHUYECKOTO
PA3I0XKECHUS;

' JIBIM;

'CHWOKECHHAsI KOHLICHTPpAIUA KACIOPO/1a B BO3IyXE.



IIpyu CHKEHMH KOHIIEHTpAuu Kuciopoaa Huxe 14% B

OpPraHM3ME  YeJIOBEKAa  HACTyHarwT  HEoOpaTHuMbIe
OPOLECChI, KOTOpPbIC  IIPUBOAAT K  JETaJIbHBIM
IIOCJICACTBUSIM. [ToaTOoMy Kpumu4eckas

KOHUeHmpauua Kuciopooa oia uenoeseka 14 %.

Temmneparypa, °C

Bpemsi Tpy10Cc1I0COOHOCTH

BJIAXKHOCTb BO3/yXa | BJIIQXKHOCTh BO3yXa
15-20% 70-75%
40 °C 6 4acoB 4 yaca
50 °C 1,5 gyaca 1 gac
60 °C 1 gac 25 MUHYT
70 °C 35 MUHYT 20 MUHYT
Kpumuueckoii 0N yen0eeKa cuumarom

memnepamypy 6030yxa B iomemieanu 70 °C.



30Ha ropeHus (OTKPBITOE MIaMs) IIEpeaacT
SHEPIHUIO B OKPYKAIOIIYIO CPEY MYTEM HU3ITyYCHHUS.
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Bmopocmeneuuble A6J/IeHUAN noiicapa, KOTOPLIC
BJIMAIOT HA HIOI[Gﬁ N MAaTCPHUAJIbHBIC ICHHOCTH:

" AJAFOIIME YaCTU CTPOUTEIbHBIX KOHCTPYKIIUU,

= yJlapHas BOJIHA B3PbIBA;

" pAJIMOAKTUBHBIC UJIH SIJTIOBUTHIE BEIIECTBA, KOTOPHIC
NOCTYIAKOT CPely U3 MOBPEKIACHHOIO 000OPYI0BaAHUS;

" 3JIEKTPUUYECKUU TOK;

= OTHETYIIAIIYE BEIIECTBA.



1.3. 3onul nosxcapa

Ilosxkap pas3BuBaeTCsE B MPOCTPAHCTBE, IIPU ITOM
YCIIOBHO BBIJICJISIFOT TPHU 30HBI: 30HYy ropeHus (31°), 30HY
3aJbIMIICHUS (33) U 30HY TEIJIOBOTO Bo3acucTBus (3TB).

30Ha 20peHus — 9aCTh NPOCTPAHCTBA, B KOTOPOM IIPO-
TEKAXOT IMPOIIECCHl TEPMUUYECKON IIOJATOTOBKU TOPIOYHUX
BEIICCTB (Ppa3loKE€HHUE, IUIABICHHE, HWCIApPECHUE) U caM
IIPOLECC TOPCHUSI.

31" BKiIro4aeT B ce0si 00bEM MapoB U I'a30B, O'PaHUYCH-
HbIM (DPOHTOM IUIAMEHM W MOBEPXHOCTBIO BEIIECTB,
KOTOpPBIC ropsT. 1Ipu ycnoBuu rereporeHHoro ropeaus 31
COBITAZACT C IIOBEPXHOCTHIO TOPCHHUS.

B 3I' BeigensieTcs Temiao Iokapa M 00pa3yroTcs
IPOAYKTHI TOPEHHUS, KOTOPHIE PACOPOCTPAHSIOTCS B
IIPOCTPAHCTBE U co31ar0T 33 1 3TB.



Jona 3aovimaenus (33) — 4YaCTb IIPOCTPAHCTBA,
KOTOpas NPUMBIKAET K 30HE€ TOpPEHUs, B KOTOpPOH
KOHIICHTpAalMs MPOAYKTOB T'OPEHUS SBISCTCS ONACHOU
U1 KM3HA U 3J10POBbE aone. B 3Tton 30HE
HEBO3MOXKHO MpeObIBaHMS JIHOJEH 0€3 3allUThl OPraHoB
OBIXaHUS W OCJIOXHEHBI OO€EBBIE JICHCTBUSI U3-3a
HEI0CTATOUYHON BUAMMOCTH.

BHeniHsa rpadHuna 33 cCUATAeTCs TaM, € MIOTHOCTh
nbiMa coctasnsget 0,1+0,6 r/M>, BUIUMOCTh CHUKECHA 10
6-12 mMeTpoB, coAEp:KAHME KHUCIOPOJa B BO3OAYXE
MeHbIIe 16 % U KOHIEGHTpauus TOKCHYHBIX Ta30B
BBI3BIBACT OTPABJICHUE JIFOICH.



3Jona mennogozo eozoeucmeusn (31TB) — 4actb
IIPOCTPAHCTBA, KOTOpasl IIpUjIeracT K 30HE TOPEHUS U
B Ipedeliax  KOTOpOM  OPOTEKAIOT  HPOIECCHI
TeJI00OMEHa  MEXAy  HoBepxHOCThi0 310 wm
OKPYKAIOIIUMH KOHCTPYKIASMHU 1 BEIICCTBAMU.

Buemnusss rpanmna 3TB  mpoxoaur Tam, 1€
TCILJIOBOC BO3JICUCTBHC BbI3LIBACT 3aMCTHBIC
CYIIIECTBEHHbIE U3MEHEHUS B COCTOSSHUU MaTEpHaJIOB
N KOHCTPYKIIMH, WIH CO3HAIOTCS YCIOBHUS, KOTOPHIE
IPEISITCTBYIOT pabOTe JMYHOIO COCTaBa MO TYILICHHUIO
roXapa.



1.4. Cmaouu u nepuoost pazeumus noxcapa

Pa3BuTHe nmoxkapa BO BDEMEHU MOXKHO YCJIOBHO

pPA3/ICIIMTh HA TPU CMAOUU: - HAYAJIbHYIO,
* OCHOBHYIO,
* KOHCYHYIO.

Ha nauanvnou cmaouu npoucxoauT pa3BUTHE
rokapa OT MOMEHTA BO3JIEUCTBUS UCTOYHHKA
3QKATaHWUA Ha TOPrOYUE BEIIECTBA 10 MOMEHTA, KOT/Ia
BCE MOMEIIICHUE OYIET OXBAYCHO MIaAMECHEM.

B ocnoeénoit cmaouu noxapa soiropaet 10 80-90 %
TOPIOYNX BEIIECTB.

Ha koneunou cmaouu pa3Butus IpoOUCXOaNUT
JIOTOPAHKE MATEPUATIOB, IIPOIIECC TOPEHUS
3aBEPIIACTCA.






Ecnu B iponiecce pa3BUTHS TIOKAPEI HPOUCXOIST
OEUCTBHUS I10 €r0 TYHUICHUIO, TO IIPOAOLKATEIBHOCTD
Io)Kapa pa3aeysatoT Ha TpU OCHOBHBIX Hepuood.

- IEPUOJI CBOOOTHOTO Pa3BUTHS MOXKApa T,

- IEPUOJ JIOKATU3ALUY [T0XKAPA T

- IEPUOJI JIMKBUJIALIMY TTOXKAPA T .

Ilepuon ceov00n020 pazeumusa noxapa JIMTCS OT
MOMEHTA BOSHUKHOBCHHMS TOPEHMS O BBEACHMS TICPBBIX
CHJI ¥ CPEACTB II0 TYHICHHUIO I10Kapa.

llepuon rokanuzauuu noxapa — Bpems, Ha
MPOTSHKEHUM KOTOPOTO CO3/IaHbl YCIOBUS JJIS
IIPEAOTBPALCHUS JaIbHEHUIIIETO PA3BUTHS MOXKapa.

Ilepuon aukeuoayuu mnoxapa — BpemMs ¢ MOMEHTA
JTOKaINU3alyM 10 MOJHOrO OpEeKpalleHUs TOPEHUS Ha

oxape.




2. KNACCUDPUKALMUA 11OKAPOB

L Ilo ycnosuam 2azooomena

1. Hostcapvt na omKpvImom npocmpancmaee - oxapsl, y

KOTOPBIX Fa3000MEH (TEeII0- ¥ MaCCOOMEH) HE OrpaHUYCH
CTPOUTEIBHBIMU KOHCTPYKIIUSIMHU

. OmoebHble - TOKAPhI, KOTOPhIE BO3HUKAIOT B
OTAEJIBbHOM COOPYKEHUH WJIU 3JIAaHUM;

- CNJjlouwtHble - OJHOBPCMCHHOC MHTCHCHBHOC I'OPCHUC

TOPIOYMX BEIICCTB MM OOJIBIINHCTBA COOPYKEHUN Ha
JAHHOM YYaCTKeE;

. MAccogble - COBOKYITHOCTh OTJC/ILHBIX 1 CILJIOIIHBIX
I0XKAPOB;

. 02HEeBOU WMOopM - 00PA30BAHUE €IMHOTO OTPOMHOI0

TypOyIE€HTHOIO (pakeyia ¢ MOITHOM KOHBEKTHUBHOM
KOJIOHKOW HarpeThiX MPOAYKTOB CrOPaHUs.



2. Iloorcapot ¢ ozcparxicoenuu - nOXapol, y KOTOPHIX
ra3000MEH OTPaHUYECH CTPOUTEIbHBIMU KOHCTPYKIIHSI-
MH

- NOJHCAPBL, KOMOopble pecyiupyromcs 6eHmulayuel,
(IIPB) - npoTekaroT mpHu yCIOBUH OTPaHUYCHHOIO
MOCTYIJICHUS BO3yXa U U3JIAIIKE TOPIOYUX BEIIECTB;

. NOJHCAPDBL, KOMOPbLE PESYIUPYIOMCS NOHCAPHOU
naepysxou, (IIPH) - moxkapel, KOTOpbI€ ITPOTEKAIOT
[IpY HE3HAYUTEIILHOM KOJIMYECTBE FOPIOYUX BEIICCTR
(Manas rmo)kapHasi Harpy3Ka) U M3JIMIIKE BO3AyXa B
IIOMEIICHUH.




LI 110 usmenenuro naowiaou 20peHust

B 3aBHCHUMOCTH OT U3MEHEHMUS ILIOIIAAN TOPECHUS
[OKApPhI ACISIT HA MUNDL:

Pacnpocmpanawwuecsa noxcapvl — noxcapul, y
KOMOPbIX N0UA0b CO BDEMEHEM VBEeNUUUBAEMCSl,
MaK#ce noxcapvl, KOmopvle NoCMOAHHO MEHAIOM
PACnoJlodceHUue 30Hbl 20PEeHUAL.

Hepacnpocmpanarwwuecsa noxcapot — noscapbul, y
KOMOPbIX NI0ULA0b 30HblL 20PEHUSL HE U3SMEHSENCA CO
spemerem (02paHuyena naouiaobio PaAcnol0NCEHUs
20prue20 seuecmeda,).



111 Ilo éuoy 2oprouezo eéeutecmea
B 3aBuCHUMOCTH OT CBOMCTB BEIIECTB, 0COOCHHOCTEH

HX TOPCHUA U TYIICHHUC I10KAapa ACJIIST HAd KildCCbl 1

NOOK1ACCHL:
A - nmoxapsr TI'M:
Al - tneromue TI'M; A2 -TI'M, KOoTOpbI€ HE TIICIOT;
B - moxapsl KUJIKOCTEM:
B1 - HepacTBOpUMBIE B BOJIE KHUJIKOCTH, a Takxke TI'M,
KOTOPHIE NP HArPEBAHUM IIJIABSATCS U PACTEKAFOTCS;
B2 - pacTBOpHUMBIE B BOAEC TOPIOYME KUIKOCTH;
C - noxaphl Ia3o0B;
JI - moxapel METAJUIOB U METAJUIOOPTaHUYECKUX COCIUHE-
HUM:
JI1 - nerxkue metamisl, /I2 - en09HbIe METAJLIbI;
JI3 - MeTanno0opraHn4eCKue COCANHEHHS;
E - 1103xapsl 3JIEKTPOOOOPYAOBAHHUS 1101 HAIPSIKCHUEM.



3. IAPAMETPbI PASBUTHA 1107KAPA

Ipooonsxcumenvnocms noxcapa — BpeMs C MOMEHTA
BO3HUKHOBECHHUS IT0YKapa JI0 MOJTHOTO MPEKPAILICHUS
TOPEHUS.

Jlunennas ckopocms pacnpoCHpaneHus noxicapa v, —
pPacCTOsSIHHE, KOTOPOE MPOXOAUT (PPOHT IOKapa 3a CAUHUITY
BPEMEHHU, M/MHH.

Maccosasn ckopocmp ébl2opanus v — Macca BEIIeCTBa,
KOTOpPasi BITOPAET 3a €AUHHUIY BPEMEHM C €IUHUIIBI
IJIOIIAH TOPEHHS, KI/M>C.

Temnepamypa noxcapa 6 ozparxcoenuu — CpeaHeoObeMHA
TEMIIEpATypa ra3oBoOM Cpeabl B IIOMEIIEHUH, B KOTOPOM
IIPOUCXOJUT ITOKAP.

Temnepamypa nostcapa Ha OMKPLIMOM RPOCMPAHCHIBE —
TeMIIEpaTypa 30HbI TOPECHUA.



Hoorcapnasa nazpyska P, — ylielibHOE KOJIMYECTBO
noosic
TEILIOThI, KOTOPOE MOXKET BBIJICIMTCSA BO BpEMS IMOXKapa
C €IMHULIBI TUIOLAAN 1o, KJ[K/M.

>m,,Q,
S

Tennoma noscapa Q. — KOINYECTBO TEILIOTHI,
KOTOPOE BBIICIISICTCS BO BpeMsI IOKapa B 30HE TOPECHUS
3a €IMHUILY BpeMEHHU, KJK/C.

£ /
Qnom rIVmSan H’
e 1N - K03 (GULMEHT HOIHOThI CTOPAHHUS;
V_ - MaccoBas CKOPOCTb BHITOPAHHSI, KI/M”C;
2
S - IUIOMIa/Ib 0XKapa, M~ ;

Q o pabouas TeIrIoTa cropanus, KJx/Kr.
H

P=

I10JI



llnowads nosxcapa S__  — 1uioniaab NpOCKIUK 30HbI TOPCHUS
HAa TOPU3OHTAJIBHYIO UJIH BEPTUKAJIBHYIO IJIOCKOCTb.

dDpounm nosxcapa — 9acTb NEPUMETPA, HA KOTOPOH
pacIpoCTpaHCHUE MoKapa NPOUCXOAUT HAaN00JIE€ HHTCHCUBHO

IToxxapel k1acca A OTHOCATCSA K pacnpocTpaHstomuMcs. [Ipu

pacyeTe MmiIoaau noxapa NpuHUMAKOT JIOITYIICHUA
- TOpHOYME BemecTBAa B  IMOMCIICHHM  PaCOpEACIICHBI
PABHOMEPHO, CJICIOBATCIIBLHO, IIOXKApP PACIPOCTPAHIECTCI BO
BCEX HAIIPABJICHUAX C OJJMHAKOBOU CKOPOCTHIO;
-  OpU  JOCTUXEHUU  IIPOTUBOIOXKAPHBIX  KOHCTPYKIAH
pacrpocTpaHeHue (hpoHTa MoKapa IPEeKpallacTcsa Ha BpeMs HX
OIrHECTOMKOCTH;
- HoXKap NPUHUMACT pacueTHbIC (POPMbI Pa3BUTHSA: KPYTIOBYIO,
MOJYKPYLIIYIO, CEKTOP MJIM MPSIMOYTOJBbHYIO (hOPMY;
- IIpU  JOCTHXKCHUM (DpPOHTOM IIOXKapa  OrpakIarolIuX
KOHCTPYKIIMKM  (popMa  30Hbl  TOpPEHUS  IPUHUMAECTCS
MPAMOYTOJIHOM.



[ Lmomanp roxkapa 3aBUCUT OT CKOPOCTH
PACIPOCTPAHEHHUS U BPEMEHHM Pa3BUTHS MOXKapa.

B cBoro ouepenb CKOPOCTh PACIPOCTPAHEHHS MOXKapa Vv,
TAKK€ 3aBUCUT OT BPEMEHH PA3BUTHS MOXKAPA:
* 10 10 MUHYT CBOOOIHOTO pa3BUTHSL:

< 10 muH. v,=0,3v°

. ¢ 10-01 1 MHHYTBI CBOOOJIHOT'O paBBI/ITI/IH 110 BBEJICHUSI CUJI

1 CPEJICTB 110 TYLICHUIO OXKapa:

B 10 muH. NV

° C MOMEHTA BBEICHUS CHJI M CPEICTB A0 JIOKAIU3aLUH

noxapa:

0 R - v.=05v/’
CB pa3B JIOK { {
* IIOCJIC JIOKAJIN3all1uHn.
> T v,=0
pa3B JIOK {

Paauyc ¢cB00OIHOIO pa3BnTnﬂ [oxxapa:
< 10muH.R=0,5v "7
> 10 muH. R = 05V°10+V°(t 10)

pasB.

pasB.



[Ipu noswcape 6 nomewenuu popma 30HbI TOPECHUS 1
[JI0IIAAb IOXKapa 3aBUCAT OT

- Mecmd 60SHUKHOG6EHUL NOHCAPA

7

- 6DEMEHU pAs6UMUA nos@tcapd U pAsmepo6 NOMEUIEHUA

Yt




Ecin  noxap  pa3BUBaeTCs  Ha  OMKPbLIMOM

npocmpancmee, To (hopMa 30HBI TOPEHUSI 3aBUCHUT OT
CKOpPOCTH BETpA.

[Ipu ckopocT BeTpa < SM/C IoxKap pa3BUBAETCS 110
KPYI'OBOM CXEME.

IIpu ckopocTH BETpa > SM/C TTOXKAp UMEET YITIOBYIO
bopmy.
Yroa pa3BUTHA OXKapA:

65 = 2,6V ser

o= » Pad,
57 P

[JIe 0. - YIoJl pacipoOCTPaHCHUS B paJiuaHax;
V___ - CKOpOCTh BE€Tpa B M/C.

BETP




Jaoanue Ha Camono02omoeKy:

JIEKLIMA Nel& — 19
OTBETUTH HA BOIIPOCHI



