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Llenblo  KOHTPOsbHOW paboTbl MO AUCUMMNIMHE «Teopusi FOpeHust W
B3pblBa» SIBASETCS MOMyYEHNE HaBLIKOB U YMEHWSI peanv30BaTh Ha MpaKTyKe
MEeTOAbl pacyeTa rokasaTesieil  MOXapoB3pPblBOOMACHOCTM  BEWECTB U
MaTepUanoB, a TaKKe METOAbl PAcYETHOW OLEHKM KOHKPETHbLIX YCIOBUM
Npo13BOACTBA.

KoHTponbHasi paboTa COCTOMT M3 TEOpEeTUYECKOoro pasgena u
PELEHUsT pacyYeTHOM 3ajauu Mo BapuaHTaM. BbiMonHeHWe paboTbl Mo
OVCUMMNIMHE  MpednonaraeT  noabop UM CaMOCTOSITENlbHOE — OCBOEHWE
TEOpPETUYECKOr0  MaTepuana Ha npeafaraemyilo  TeMy, a  Takke
MaTeMaTUYeCKUA pacyeT HeobXOAMMbIX MapaMeTpoB MPOLIECCOB TOPEHus,
B3pblBa WM AETOHaLMM, OCHOBbIBasiCb Ha TEOPETMYECKME WU MpaKTUdeckue
3HaHWsI, MOMTyYeHHbIE NPY U3YYEHUM Kypca «Teopusi FOPEHNS U B3PbIBa».

KoHTponbHas paboTa Ao/mkHa 6biTb odopMrieHa B onpeaeneHHown
nocneaoBaTe/IbHOCTH:

TUTYNbHBIN NIACT.

CopnepxxaHue (ornaBneHue).

1. OTBeTbI Ha BOMNPOCHI.

Mpn Heo6X0AMMOCTM C MaTeMaTUYECKNM BbIBOAOM, OMMUCAHMEM U
rpacmyecknm n3obpaxeHMeM yCTaHOBKM M OCHOBHOrO 060pyaoBaHusl.
2. CnncoK UCMnosb30BaHHOM NMTepaTypsbl.

3. PacueTHas yacTb.

4. BblBOAbl MO pELLEHHOW 3aaaye.

OTBET Ha TeOpeTMYEeCKoe 3afJaHWe KOHTPOJSIbHOW PaboTbl AO/MKEH
6bITb M3NOXEH CBOMMWM cnoBamu, 4€TkO, C obocHoBaHueM. [lpu oTBeTE
CreayeT yBsi3blBaTb TEOPETUYECKME BOMPOCHI C NMPaKTUYECKOW peanvsaumen,
LOCTVWDKEHWUAMWU HAYKM U TEXHWUKM, HOPMATMBHO — TEXHUYECKMMMW AAHHBIMW.
OTteeTbl  uUenecoobpasHO  WANOCTPUPOBATb  pUCyHKamy,  Tabnuuamu,
rpacdukamu, QoTtorpadusmm, AvarpammaMu, PacronioXXeHHbIMU B MOpsiAKe
M3MIOXKEHNs  MaTepuana, MNPOHYMEPOBaHHbLIMM U COMPOBOXAEHHbLIMU
cooTBeTCTBYIOWMMM noanucsimn. OTBET crnefyeT HauvHaTb C BBEAE€HMS, B
KOTOpoM cOpMynMpoBaHa aKTyalbHOCTb, 3HAYUMMOCTb W CoAdepXaHue
TEOPETUYECKOrO 3aZjaHusl, BIMSIHWE Ha OLIEHKY MOXXapHOM OMacHOCTU BELLECTB
N NpOLECCOB, CBSA3@HHbIX C WX WCMOMb30BAaHWEM MWW NPOSIBNEHWEM Ha
MpaKTuKe.



NMPABW/IA BbIMOJIHEHUS KOHTPOJNIbHOW PABOTDI

MpM OTBETE HAa TEOPETUYECKME BOMPOCHI KOHTPOSIbHOW paboThi
BbI6Op HOMEPOB BOMPOCOB OCYLLECTBASIETCS MO MOCNeAHeN U npeanocneaHemn
umdpam yuebHoro wudpa ctyaeHta (Tabnuua 1). Boibop HOMepa pelLaemoii
3aauM OCYLLECTBIISIETCS MO MOPSAKOBOMY HOMEpPY CTYAEHTa B CMMCOYHOM
COCTaBe rpynrbl Ha NeEpPUOA YCTAHOBOYHOM CECCUM UMM MO UHAWMBUAYANbHOMY

3aAaHuIo npenoaaBaTens, BblAdHHOMY Ha YCTAHOBOYHbIX 3aHATUSAX.

Tabnuua 1
Homep NMocnepHsas undcppa HoMepa 3aUYETHOW KHMIKKU
a
sonpoc | 1 2 3 4 5 6 7 8 9 0
OB

1, 2, 3, 4, 5, 6, 7, 8, 9, | 10,
1| 11, | 12, | 13, | 14, 15, | 16, | 17, | 18, | 19, | 20,
s 21 | 22 | 23 | 24 25 26 | 27 | 28 | 20 | 30
¥ 9, 8, 7, 6, 5, 4, 3, 2, 1, | 10,
: 2| 20, | 19, | 18, | 17, 16, 15, | 14, | 13, | 12, | 21,
¥ 30 | 29 | 28 | 27 26 25 | 24 | 23 | 22 5
= 2, 3, 4, 5, 6, 7, 8, 9, | 10, | 11,
o 3|21, | 22, | 23, | 24, | 25, | 26, | 27, | 28, | 29, | 22,
- 14 | 13 | 14 | 15 16 17 | 18 | 19 7 1
g 3, 4, |23, ] 9, 21, | 20, | 27, | 28, | 29, | 30,
® 4|15 |11, | 1, | 13, 2, 1, 5, 6, | 13, | 19,
20 8 29 | 28 17 6 12 3 2 26
8 12, | 13, | 14, | 15, | 18, 17, | 18, | 19, | 20, | 21,
2 5| 8, 9, 7, 6, 1, 2, 3, 2, | 11, | s,
° 21 | 30 | 29 | 28 27 26 | 25 | 24 | 19 | 13
z 4, 3, 5, 8, 9, 10, 1, 2, 16, | 15,
© 6| 14, | 12, | 25, | 16, | 18, 2 21, | 23, | 22, | 30
g 28 | 24 3 30 24 20 4 15 9 22
s 7, 6, 5, 4, 3, 2, 1, | 30, | 23, | 26,
= 7| 27, | 26, | 15, | 24, 23, 22, | 21, | 8, 17, | 10,
= 10 | 13 8 6 9 1 4 28 | 25 4
3 1, 2, 3, 4, 5, 6, 7, 8, | 10, | 11,
= | 8|12, |17, | 23, | 15 | 18, |29, | 14, | 19, | 24, | 25,
g 25 | 23 9 7 20 8 11 | 24 6 19
b4 9, 8, 7, 5, 6, 8, 4, 3, | 21, | 22,
S |9|17, | 13, | 24, | 12, | 23, |29, | 30, | 25, | 15, | 7,
0 20 | 21 | 13 | 28 12 11 | 21 | 17 | 19 | 16
e 1, 2, 3, 4, 5, 6, 7, 8, | 19, | 18,
o| 15, | 16, | 17, | 18, | 19, | 20, | 21, | 22, | 23, | 24,
27 | 24 | 10 | 27 30 11 | 16 | 17 | 18 | 10




No

10.
11.
12.
. AHanus TennoBoro B3pbiBa PpaHk-KameHewuKoro.
14.
15.

16.
17.

18.

19.

BOMPOCbHI KOHTPOJIbHOW PAEOTHI
Mctopnst BOSHUKHOBEHWS M AOCTUMXKEHMSI HAayku B 06nactu msydveHus
orHs. Knaccudmkaumm noxapos 1 B3pbIBOB. 30HbI M CTagum noxapa.
XuMmnyeckass KMHeTMKa u TepMoxumms. OCOBEHHOCTM MpOTeKaHus U
XapaKTepUCTUYECKME NapaMeTpbl NpoLecca ropeHust.
TeMnepaTypa ropeHust n ee 3aBUCMMOCTb OT pa3/IMYHbLIX NapaMeTpos.
TepMoaMHaMMYeCKMe  CBOWCTBA  CUCTEMbl.  TepMoaMHaMuyeckue
pacyeTbl A8 M30XOpPHOro M u30bapHoro npoueccoB. Pacyer
TennoBoro addekTa npouecca CropaHusi C YY4eTOM 3HTaNbMUIAHOMO
dakTopa.
BTopoe Hayano TepMoavHaMuku. MoHATME 3HTpONUWM Ang npouecca
ropeHusi. N3osHTponsl MNyaccoHa.
MexaHU3M XUMWUYECKUX peakLuii ropeHust. MoHsITUE MONEKYNSIPHOCTY.
Ponb MOBEPXHOCTHBLIX peakuMit B Npoueccax ropeHusl. PaccMoTpeTb
MEXaHW3M peakuMn OKUCNEHUS BOAOPOAa Ha MOBEPXHOCTU NAaTUHBI.
LlenHble Hepas3BeTBNEHHble peakuun. PaccMoTpeTb Ha npumepe
peakumn BoAopoaa C X/I0pOM.
Camoyckopsitolmecs: XMMUYECKUe peakuMn Ha npuMepe BOAOPOAHO-
KMCNOPOAHOM CMeCH.
Buabl  BO3HWKHOBEHUS  FOPEHMsl.  3aBUCMMOCTb  HayaslbHOW
TeMnepaTypbl OKUCIEHNS OT NPUPOALI OPraHUYECKON MOMEKY b,
Buabl MCTOUHMKOB 3aXXMraHus M UX BOCMAaMeHsoWwas CnocobHOCTb.
TemnepaTypbl BOCMIAMEHEHNS 1 CAMOBOCTI/ITAMEHEHUS N UX 3HAYEHNe
MpU OLEHKE NOXapo- U B3PblIBOOMACHOCTY BELLECTB.
MexaHn3M TennoBoro B3pbiBa B nccneaosaHnsax CemeHoBa.

MoHATME M BUABI B3PbIBYATLIX BELIECTB. XapaKTEpUCTMKA CBOWCTB
B3pPbIBYaTbIX BELLECTB.

Teopusi AeTOHaUUN naeanbHOro B3pbiBYaTOro rasa. Kpmeble oroHmo.
[eToHauust n gednarpaums YemneHa-Xyre.

MoHATME FOMOreHHOro U reTePOreHHOr0 ropeHus.

XapaKTepuUCTUKN  KMHETUYeCKoro un  anddy3nMOHHOrO  pPexXMMOoB
ropeHus.

KuHetnueckoe n anddy3noHHoe ropeHne rasos. CTaumoHapHble U
HeCTauMOHapHbIE MJlaMeHHa.

PacnpocTpaHeHne nnameHn. TennoBas Teopus pacnpoCcTpaHeHus
nnamMeHn. TlOHSATME  HOPMaNbHOM  CKOPOCTM  PacnpoCTPaHEHWs
NniaMeHu.



20. AunddysmoHHoe ropeHune ras3os. CTpyKTypa U BbicoTa
AN PY3MOHHOro NaMeHn. 3aBUCUMOCTb MIaMEHN OT PasNYHbIX
hakTopoB.

21. TasoguHaMMyecKne pexxumbl ropeHuns (1ammHapHoe u TypbyneHTHoe
ropeHue).

22. PacnpocTpaHeHue nnameHu B TypOyneHTHOM NoToke. MoHATHue
TypbyneHTHOCTW. [MoBEpPXHOCTHas U obbeMHas Mogenu
TypbyneHTHOro ropexus.

23. TlOHSATUE KOHUEHTPALUMOHHbIX NPeAenoB pacnpoCTPaHEHUS NaMEHN.
3aBMCMMOCTb KOHLEHTPALUMOHHBIX NPeaesioB pacrnpocTpaHeHus
naameHu oT pasnnyHbiX HakTopoB. MeToabl pacyeTa
KOHLIEHTPALUMOHHBIX NPeaenoB pacrpoCcTpaHEHNs NiamMeHun.

24. MexaHu3M BOCT/TaMEHEHUS XXUAKOCTU. AHANU3 BUSIHUS YCIIOBUIA
rOpeHNst Ha CKOPOCTb PacrpoCTpaHeHns NnameHu

25. XapaKTepuCTUKMN (hakTopoB, BAMSIOLLMX HA CKOPOCTb BbirOPaHM1s
YKMAKOCTEMN.

26. MexaHu3M BoCniaMeHeHusl TBepAbIX Ten. AHanu3 BAUSIHAI YCIOBWIA
rOpeHNs Ha CKOPOCTb PacrnpoCTpaHeHNs NaaMeHu.

27. TopeHWe NblNEBO3AYLLHbIX CMECEN

28. BnusiHMe cocTaBa v CTPOEHMS LIEN0N030CcoaepXKalLumMx Matepuanos
Ha 1x noseaeHve npy ropeHnn. OCo6eHHOCTHN FopeHUst MeTassoB.
OcobeHHOCTM ropeHnst MoIMMepoB

29. Ycnosusi NOTYXaHWUs MaMeHu.

30. ®nermatnzaums. MHrmbrnposaHue n dnerMatnsaumns Kak MeToabl

npekpawleHuns ropeHus. MexaHu3M BNnsiHUS Ha npouecc ropeHus.

CnMCoOK MCNoNb30BaHHOW JUTEpaTypbl. B  cnucok
NUTEpaTypbl BKKOYAIOT BCE UCMOMb30BaHHbIE UCTOYHMKW. Pacnonaraiot ux B
MopsiAKe YNOMUHaHUA B TekcTe. OnucaHue KHUrM 06s3aTenbHO AOMKHO
coaepxatb: haMunnm M MHMUManbl aBTOpoB, HAa3BaHUE KHWUIM, U3AATENbCTBO
W rof U3aaHus, KONMYeCTBO CTPaHULL.

OnucbiBas CTaTbio U3 CepuanbHOrO M3aaHusa (KypHana, rasethbl),
npuBOAST damMunum 1 MHWMUManNbl aBTOPOB CTaTbW, €€ Ha3BaHue,
HaMMEHOBaHWE UM34aHus, oA, TOM, HOMEp M34aHus M CTpaHuUubl
MCNonb3yeMoro Matepuana.

OnucbiBasi  WUCMOMb30BaHHbIM  CTAHAAPT, AAlOT  HaWMEHOBaHWe
[OKYMeHTa, undpoBoe ero 0603HaueHve, Ha3BaHve, AaTy BBEAEHWS U CPOK
LeicTBus (ecnm oH UMeeTcs).

OcopMNieHVMEe  MOSICHATENBHOM — 3anWUCKM  JO/MKHO  OTBEYaTb



TpeboBaHMAM EAMHON CUCTEMbI KOHCTPYKTOPCKOM AokymeHTaumu (ECKLA).
MosicHMTeNnbHas 3anucka BbINOMHAETCS MalMHONMUCHBIM cnocobom Ha Bymare
¢opmara A4.

Kaxxabli UCT MOSICHATENbHOW 3anMucKU AO0/MKEH WUMETb paMKy.
CTpaHuubl 3amnMcKn HYMepyrloTcs, @ B COAepXXaHWM YKa3blBaloTCs HoMepa
CTpaHuL, COOTBETCTBYIOLME HAYany Kaxaoro pasgena.

B TEeKCTOBOM [AOKYMEHTEe HY)XXHO AaBaTb CCbIIKM Ha MCTOYHMKM.
Ccblnika coaepXXuUT HOMEp UCTOYHMKA, B3STbIN U3 CnnCKa.

®opMynbl B 3anMcke HyMepytoT apabckumy umdpamu B npegenax
pasgena. Homep @opMynbl COCTOMT M3 HOMepa pasgena W NopsiAKOBOMO
HoMepa opMyibl, Pa3aeneHHbIX TOYKOM.

PacuetHas yacTtb. [lepes peleHnem 3agaqm HeobXoaAMMO U3yuuTb
COOTBETCTBYIOLUMI TEOPETUYECKUI MaTepuas, YSACHWUTb (U3MYECKU CMbICH
UCMOMb3YEMbIX WM MOASIEXALUMX PACYETY MapaMeTpoB. XOA PELUeHUs 3aAaqu
aHanormyeH npuseaéHHOMY rMpuMepy ANs BCex BapuaHToB. He crepyet
npornyckaTb OTAENbHble MyHKTbl, T.K., KaK MNpaBwno, MOMy4YeHHble AaHHble
MCMONb3YyTCS NpY AanbHenweM pelleHun. HeobxoauMo nokasaTb Becb XOf
pelleHns U mMaTemaTuyeckne npeobpasoBaHusi. TOUHOCTb BbIYMCIIEHWIA — He
MeHee 3-X 3Havawmx uudp. TpoMEXyTOYHblE W KOHEYHble BENUYMHBI,
nonyyeHHble npu pelleHny, [OMKHbI  COMPOBOXAATLCS  eAuHULLAaMU
n3MepeHusi. AHanu3npynTe UX Ha peanbHOCTb, YTOObI UCKMIOUYUTL 3aBEAOMO
HeBepHble pe3ynbTaThl. B KOHUe pelueHVs 3aauM BbINMLIMTE 3HAYEHMS

BE/IMYMH, NOJTyHEHHBIX NPY pacyéTe.

BapyaHT pacyeTHOW 3aayn  KypcoBoW paboTbl COOTBETCTBYET
NOpSAKOBOMY HOMEPY B CMIMCOMHOM COCTaBe rpymmbl.

BbiBOAbl. B KOHLUE KOHTPONbHOM paboTbl AOMKEH 6biTb AaH
aHanu3 Mosy4YeHHbIX Pe3y/ibTaTOB pacyeTa MPEeASIOXEHHOIO MPaKTUYECKOro
3afiaHus.



lpnmep pacuera

aHO:

I".B. — metunauetat CH3COOCH;3 (>knakocTb);

Temnepatypa t = —10 °C (263 K);

[asnenune P = 100 kMa;

K—T n3bbiTka Bo3gyxa « =1,5;

G = 1,6 r/M%k;

06beM noMelleHns Viow = SxBxH M3;

MoBEPXHOCTb UCMApeHnst Syc = 3 M2,
Onpegemmrs:

Vs; Vir; % coctas IN.T.; Qu; tr; d; Cuacj Cer; Pes; HKMP; BKMP; HTMP;
BTIP; tac; tuc.

Peiyerne

1. Paccuutaem 06bEM BO3Ayxa, HEOBXOAMMOrO A/t MOSIHOMO CropaHWs
1 Kr roptoyero BeLecTBa.

a) CocTaBuM ypaBHEHME peakuMn ropeHust MeTUIaLeTaTa Ha Bo3ayxe
(coxpaHsiem nepen dopmynoi .B. koachdUUmMeHT N = 1).

CH3COOCH3 + 3,5 O + 3,5%3,76 N2 = 3 CO; + 3 HyO+ 3,5%3,76 N;
6) Onp. Mmaccy 1 KMonsaiF.B.: M =12x3 4+ 1x6+ 16 x 2 = 74 kr

B) Onp. 06béM 1 Kmons noboro rasa mnv napa npy 3agaHHbIX yCIOBUSX:
VoxPoxT1 22,4x101325 x 263

= = = 21,8613
4 Toxpr 273100000 B6.m
O6bEéM ntoboro rasa M3 ypaBHEHWS peakumMn ropeHnst MOXKHO onpeaenmTb no
o v NixVu
opmyne: j=—,
M

rae nj — KonnyecTteo Kmonei COOTBETCTBYIOLWLErro rasa nau napa:
Nrs=1; Nco2 = NH20= 3; No2 = 3,5; Nn2=3,5x%3,76.

r) Onp. peanbHbIi pacxod BO3Ayxa C YYETOM 3aflaHHbIX YCIOBUM U U36bITKa
BO3A4yXa:
V.= (35+35x%x3,76)x 21,86

x15 = 7,38 M3
74




2. OnpenenvM 06bEM M NPOLEHTHBIN COCTaB NPOAYKTOB ropeHust 1 Kr
mMeTunaverara.

a) Onp. 06bém MN.I.: Vo' = w =0,52m3

3x2186 _ 0,886 M3 Vyo = 3,5x3,76x1,5%x21,86 _ 5,83 M3
74

Veoz2 = Vho =

Vir = Veoz + V2o + V2 + Vo2 = 0,886 + 0,886 + 5,83 + 0,52 = 8,12 M3

Vi x100 %
6) Onp. % coctas IN.I"., NnpuHsB Vi 3a 100%. ¢ = ————
Vne
pco2 = oo = 9,886x100 _ 1091% 02 = 0,52x100 _ 6,4%
8,12 812
o2 = 583x100 =7179%%
8,12

3. C nomoubto popmynbl MeHpeneesa onpeaenum TENAOTY CropaHus ANns
1 «krB.

a) MpuHsie maccy 1 Kmons 3a 100%, onp. MaccoBoe NPOLEHTHOE coaepXXaHue
3/1eMeHTOoB B B:

o = Mix100%
M
oc= 36x100/74 = 48,6 %; ou= 6x100/74= 8,1%); ¢o= 32x100/74= 43,24%

6) Mo dopmyne A.W. MeHaeneesa:

Qu =339,4 ¢c + 1257 ¢4 -108,9 x (o - ¢s) 25,1 x (9 x pu+ @w ) =
= 339,4x48,6+1257x8,1-108,9x(43,24)-25,1 x (9 x 8,1) = 20138 k[x / kr



4, OI'Ipe,U,EJ'IVIM MJOTHOCTb NApoB METUNALUETaTa No OTHOLWEHUIO K NIOTHOCTH
BO34yXxa:

= Mn = s = 2,55 rge Mn — mMonekynsipHas macca napa (wnm rasa)
Me 29

Ms = 29 — cpeaHsas MOMeKynspHas Macca Bo3ayxa (MoCTosiHHasA)

5. Paccuntaem KOHUEHTPpauuto HacCblWEeHHbIX MapoB MeTUMaLeTaTa.

a) Haxoamm pgaBneHue HacblWweHHbIX NapoB npu 263 K. OHO paBHO NpUMEpPHO
4675 Na.
6) KOHUeHTpauus NapoB B % No 06bLEMY COCTaBuT:

Prac =100 _ 4675 x100 _ 4,68%
P 100000

QPrac =

B) BbIpa3uM 3Ty KOHLIEHTpALMIO B r/M3:
(Dracx10xM  4,68x10x 74

=158,5 r/m3
Vu 21,86

CHaC =

6. Paccuntaem CTexnoMeTpmyecKyro KOHLIEHTpaLUIo NapoB MeTuialeTaTa B
CMEecu C BO3AyXOM, NpuHsB 06bEM Bcelt cMecn 3a 100%.

a) B NpoueHTax no o6bEMY:
_ 100% x nze _100x nez 100x1 _5,66%

Ocr = =
Hem Nes +No2+ NN 1+35+3,5%3,76

6) 6 /s Co = _ Pemx10xM _ 5,66x10x74

=1916 /™
Vi 2186

7. PaccumTaeM KOHLUEeHTpauWOoHHbIE rpeaesnbl pacnpoCcTpaHeHUs niaaMmeHu
napoB MeTunaueTaTa

a) B % no o6béMy: ¢ ye= 100 |
axno.+b

10




roe av b — TabnuuHble gaHHbIE
Noz — K-BO KMOEeN kucnopoaa Ans okucneHnst 1 kmons N.B. (13 ypaBHeHMs
peakuun ropeHuns).

100

@ w (HKMP) = =2,85%
8,684 x3,5+4,679
¢ s (BKITP) = 0 _67%
1,550 x 3,5+ 0,560
6)Br/ M3 Cips — Mr/w
Vu
G — 2,85x10x 74 96,47 r/m3
2186
G, _167x10x74 oo oy
21,86

8. OnpenenvM BpeMsi 06pa3oBaHMsi MUHUMAsIbHOWM B3PbIBOOMACHOM
KOHLIEHTpaLMM NapoB 3afjaHHOM XXUAKOCTY.

a) B3pbiBOOMacHas KOHUEHTpaums napoB obpa3yetcs npu goctmxkeHun HKIP
= 96,47 r/m?

Onp. Maccy >XMAKOCTU, KOTOPYK HYXXHO MCMapuTb, 4Tobbl obpa3soBanacb
HKMP:

m = Vpom x Cy; m = 200 x 96,47 = 19294 r
6) Onp. BpeMs ucnapeHust U3 hopMyJsibl MAacCoOBOM CKOPOCTM MUCMApeHus:

G=_" ;omypac=_"

XS SxG

I

no ycnosuio 3agaun: S=3 M2, G = 1,6 r/mMZ,

Torna t = 19294 _ 4019,6 ¢ = 67 Mu
3x16

9. Onpepenum TemnepaTypy ropexus. (1)

[nsa storo paccuutaem Tennocofepxanue MN.I. npn HECKONbKMX
TeMmnepaTtypax v BoibepeM aBa 3HayeHus npu At = 100°, mexay KOTopbIMU
HaxoauTcs 3HadveHne Q..

11




a) Onp. cpeaHee TennocoaepxaxHune 1 M3 M.I.:

g = 2 _ 20138 _ 1907 wiw / M3
Vor 10,56
6) Ucxops n3 coctasa NI (> 70% npuxoanTcs Ha A0 a30Ta), NPUMEM tg
=1600 °C, T.K. NpW 3TOW T-pe qep BNMKE BCEFO K TABNMUYHOMY 3HAUEHUIO (2,
N paccumTaeM Tennocoaepxanue M, nonb3ysick Tabn.4:
g co2= 3771,4 x 0,886 = 3341,46 k/x
g 120 = 3004,2 x0,886 = 2661,72 k[x
g n2=2335,5x% 5,83 = 13615,96 k[Ix
Qo2=2462,4 x 0,52 = 1280,44 kX .
Q1600 = 2 qnr = 20899,58 k[

B) T.K. Tennocoaep>xaHue NI He MOXET NpeBbillaTb TEMN/IOBLIAENEHNS,
npumeM t; =1500 °C n paccumTaem TennocoaepxxaHue NI npu 3Toi t,,

q co2 = 3505,7 x 0,886 = 3106,05 KX
q 120 = 2781,3 x 0,886 = 2464,23 KK
q w2 = 2176,7 x 5,38 = 11710,64 KX

Qo2=2295,7x0,52 =1193,76 kX .
Q1s00 = X qnr = 18474,68 k[x

r) ICTUHHYIO TeMNepaTypy ropeHns HaxoauM UHTEPMONALMEN.

Q (kAx)
20899,58

Q. = 20138

18474,68

A 4 N

1500 trop 1600
MpuHumasiem Tennocoaepxanue MM B BbIGpaHHOM MHTepBasne TemMnepaTyp oT
t1 =1600 °C go t; =1500 °C nocTosiHHOM, T.e. 3aBucumMocTb Q(t) cuntaem
NPSIMOSIMHENHOW.
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Bonee ToUHO paccuuTbiBaeM TeMnepaTypy ropeHus no gopmyne:

20889,58 —18474,68

10. Paccuntaem TeMnepaTypHble Npeaesbl PacnpocTpaHeHust NiaMeHu
3aJ)@aHHOro BeLlecTBa.

a) onpegenvM AaBneHue napa Ha HWKHEM U BepXHeM npesenax
pacnpoCcTpaHeHWs MiaMeHu:

Prua= PuexP  Pry= 285100000

100 100
P s = 116,7 x100000
100

= 2850 ITa

=16700 ITa

6) no Tabnuue AasneHuit napa onp. TMP MeTunauetaTta Mo BblYMCIEHHbLIM
3HayeHusM. [na atoro BbibepeM ABe TeMmnepaTypbl C pa3HocTbio B 10 °C
Tak, 4YTOBbl MpM OAHOM W3 HUX TabnMYHOE 3HayeHWe AaBfeHUs
HACbILLEHHbIX NMapoB 6bl10 60MbLUE PACYETHOIO, MPU APYro — MeHbLLE.
VHTeprnonsumnio BbIMOMHAEM aHanormyHo n.4 . Uckomblt TMNP gonxeH
noslyunTbCs B BbIbpaHHOM TeMrnepaTypHOM MHTepBase:

Py = 2163 Ma t, (HTMP) = (2850 —2527)x(263-253) | 753 = 254,5K =

4675 — 2527
=-18,5°C

Pts = 12511 MNa ts (BTMP) = (16700 —13938)x (293 ~283) + 283=
22853 —13938

= 286,09 K = 13,09 °C

11. PaccunTaem TemnepaTypy BCrbILIKW.

a) no Tabn.6 NpunoXeHns oNpeaenuM TemrnepaTypy KUNeHUst MeTunaueTara:
twn =57,0°C
6) onpegenum k - K-T ropto4ecTu, 3aBUCSLUMIA OT COAEPXKALUMXCS B MOMeEKy/e
aToMOB:
k = 4x"C" + 4x"S" + "H” + "N” — 2x"0" — 2x"Cl" — 3x"F" — 5x"Br" ,
roe
"c”, "s”, "H", "N", "Q", "Cl", "F", "Br"” - KONMYeCTBO aTOMOB COOTB.

13




aneMeHTa B Mosnekyne IB.
B Monekyne metunauetara: 3 atoma C, 6 atomos H, 2 atoma O,
Torga k = 4x3 +6 - 2x2 =14

B) OnpeaenuM TeMmnepaTtypy BCrbilwky no dopMyne dnes: :

toc = tam -18 V K, tec = 57,0 - 18414 = - 10,34 °C,

12. PaccuMtaeM  AaBeHWe Mpu B3pbiBe NMapoB Npu CTEXMOMETPUYECKON

KOHLIEHTPaLMK, cumTas uTo tes = tr

PB3 - P xTs3 x nne - lOOOOOX 1794,12X19,16 _ 740117,28 rla,
T X nem 263x17,66

Foe: Tes = tes + 273 = 1521,12 + 273 = 1794,12 K
Nor = Nco2+ NH2o +nn2 = 3 + 3 + 3,5%3,76 = 19,16 kMonb
New = Ng + No2 + N2 = 1 + 3,5 +3,5%3,76 = 17,66 KMosb

Bb1BOABI:

OnpeaeneHbl NokasaTenu NnoXapHoii ONacHOCT MeTUaueTaTa npu
3ajaHHbIX NapaMeTpax

Pacxop Bo3ayxa Ha ropenue Vg = 7,38 M3

O6bEM 1 NPOLEHTHBIN COCTaB NPoAYKTOB ropeHnst Vor = 8,12 M3 (pco2 = @Ho =
10,91 %; @02 = 6,4 %; on2 = 71,79 %)

Hu3swas Tennota cropaHus QH = 20138 k[x / kr

MnoTtHoCTb NapoB no Bo3ayxy d = 2,55, T.e. napbl MeTunaueTarta B 2,55 pasa
TshKenee Bo3ayxa.
[aBneHune 1 KOHUEHTpaUMS HaCbILWEHHbIX NapoB: Puac 24675 Ma; @uac =4,68%;

CHac = 158,5 I'/M3 .
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CrexvoMeTpryeckas KOHLEHTpauus napoB (B % no 06bEMy 1 B r/m3) :

6.
Qcr=5,66 % Cor = 191,6 /M3
7 KOHLEeHTpaLWOoHHbIe Npeaenbl pacnpoCcTpaHeHUs NiaMeHu
¢ w,(HKIMP) = 2,85 % °C 5 (BKMP) = 16,7 % Cy = 96,47 r/m3 Cg = 565,32 r/m3
8 Bpemsi 06pa3oBaHu1si B3PbIBOOMNACHON KOHLIEHTPaLmK napoB t© = 4019,6 ¢ = 67 MUH
9 TemnepaTtypHble npeaenbl pacnpocTpaHEHUS NiaMeHn
tw (HTNP) = 254,5 K = -18,5 °C t; (BTIMP) = 286,09 K = 13,09 °C
be3onacHbiMM ANns peXxXMoB XpaHEHWs!, NepeBO3KN, Nepekaykun aBNSOTCS
Temnepatypbl 4o -18,5°C 1 Bbiwe 13,09 °C
10 Temnepatypa Bcnbiwkmy tse = -10,34 °C, T.e. MeTunauetat asnsercsa JIBX II-ro
) pa3psaa (NOCTOSIHHO OMACHbIM).
11 TemnepaTtypa ropeHus trop = 1521,12 °C
12 MakcnmanbHoe aaBneHue B3pbiea Pg; = 740117,28 MNMa
Tabnumua 1
3afiaHve ANns BbINOAHEHUS MPAKTMYECKOM YacT Mo BapuaHTaM
Ne BewecTtBo L™ B,m | H M t°C | o G, P, Ma
r/m2c
1 2 3 4 5 6 7 8 9
1 rekcnnoBbIii 120 4,5 3,5 10 1,6 0,12 110000
cnmnpt C6H14O
2 lekcaH 100 6 3,5 12 1,7 0,15 115000
CeH14
3 AHUAVH 80 6,5 4 15 1,8 0,17 120000
CeH7N
4 ByTtaHon 60 6 4,5 20 1,3 0,19 105000
C4H9OH
1 2 3 4 5 6 7 8 9
5 H-AMUW/IOBbIN 90 6,5 3,8 25 1,3 0,19 94000
cnupT
CsH1;0H
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[e)}

Ounuman CN,

120

4,5

28

1,6

0,12

115000

ALETOH
CH3COCHs

100

30

1,1

0,13

125000

YKcycHas
Kucnota
CH3COOH

80

6,5

32

1,2

0,24

119000

BeH3on CsHs

60

35

1,3

0,15

98000

ANnMNoBbIN
cnupT
C3HsOH

90

6,5

40

1,4

0,17

121000

11

H-ByTnnoBbIN
cnvpT
C4HsOH

120

4,5

20

1,5

0,18

140000

12

OndTopsTaH
CoH4F;

100

25

1,6

0,15

116000

13

ALeToH
CH5COCH3

80

6,5

28

1,8

0,16

122000

14

Bytun-
auerar
CH3COOC4Hg

60

30

1,2

0,16

142000

15

MN306yTuneH
CH,C(CH3),

90

6,5

3,8

32

1,3

0,15

133000

16

®opmManbae-
rma
HCHO

120

4,5

3,5

35

1,4

0,14

126000

17

AueTanbae-
ma
CHsCHO

100

3,5

40

1,5

0,19

113000

18

Tonyon
CeHsCH3

80

6,5

25

1,6

0,18

109500

19

MponuoBbIi
cnvpT
CsH;OH

60

4,5

28

1,2

0,17

112000

20

MeTtunatuno-
BbIV 3¢hup
CH30C3Hs

90

6,5

3,8

30

1,3

0,18

80000

21

MeTunosbii
cnmpT
CH30OH

120

4,5

3,5

10

1,8

0,15

93000

22

Bytunauerar

100

3,5

12

1,2

0,14

105000
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CH3COOC4Hq

23 H-KCWon 20 6,5 4 15 1,3 0,05 141000
CeHsCH3CH3
24 oTun- 60 6 4,5 20 1,4 0,12 119600
auertaT
C4Hs0,
25 TpeT- 90 6,5 3,8 25 1,5 0,16 87000
6yTMNOBbLIN
cnupT
(CH3)3COH
26 KeTeH 50 4 2,8 12 1,6 0,09 109000
CH,0
27 | TpumeTtnna 35 6 3 27 1,9 0,1 105000
MUH C3HgN
28 | OwnaTtuno- 40 7 3,3 13 1,8 0,23 108500
Bblt 3dhup
CyHsOC,Hs
29 Ovxnop- 30 10 3 -5 1,8 0,26 110000
3TaH CH4Cly
30 | FTnnuepwuH 25 15 3,5 20 1,6 0,12 116000
CsHs5(OH)s
31 Tonyon 50 18 3,5 10 2,2 0,25 106000
CeHsCH3
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MPUJTOXKEHNA

Tabnuua 2
TennocoaepxaHue rasoB Npy NOCTOSIHHOM AaBEHUM
TemnepaT TennocofepXxaHue, [x/m3
ypa, °C 0, N> Bozayx CO, H.,O0 SO,

0 0 0 0 0 0 0
100 131,8 130,1 130,1 170,1 150,6 181,4
200 267,2 260,9 261,6 357,7 301,7 3779
300 407,1 | 393,6 395,4 559,7 463,0 587,0
400 551,4 | 528,7 532,1 772,6 626,8 824,6
500 669,3 | 666,6 672,0 925,1 786,2 1034,9
600 850,6 | 8078 814,5 1225,6 969,5 1269,6
700 | 10047 | 951,9 960,3 1463,1 1149,7 1507,5
800 | 1160,6 |1098,2 1108,2 1706,2 1335,3 1746,4
900 | 1319,0 | 1246,9 1258,7 1953,8 1527,2 1994,8

1000 | 1478,6 |1398,2 1410,7 2205,2 1724,2 2237,4
1100 | 1639,5 |1551,1 1564,9 2460,4 1926,5 2488,8
1200 1802,1 1705,3 1720,4 2718,5 2133,9 2735,2
1300 | 19651 | 1808,8 1877,5 2979,1 2345,5 2979,5
1400 2129,8 | 1861,2 2035,5 3241,4 2560,9 3238,0
1500 | 22957 |2176,7 2194,7 3505,7 2781,3 3488,2
1600 2462,4 | 2335,5 2355,2 3771,4 3004,2 3747,5
1700 | 2630,5 | 2495,9 2515,7 4039,6 3231,7 4003,1
1800 2799,7 | 2656,4 2678,2 4307,3 3461,3 4161,2
1900 | 2969,4 | 2818,2 2840,4 4579,7 3693,5 4529,8
2000 3140,8 | 2979,9 3004,2 4847,8 3928,5 4667,6
2100 | 3311,7 |3142,9 3167,6 5118,2 4166,1 5059,4
2200 3497,8 | 3306,3 3332,3 5392,5 4405,8 5337,2
2300 | 3659,1 |3469,3 3497,4 5660,7 4667,1 5608,7
2400 3834,3 | 3633,1 3663,3 5933,0 4890,9 5892,8
2500 | 4009,8 |3797,4 3828,8 6209,6 5136,5 6169,8
2600 4184,9 | 3953,9 3988,4 6487,4 5387,1 6460,1
2700 4368,9 | 4135,9 4156,5 6761,8 5639,3 6753,8
2800 4546,1 | 43044 4320,7 7033,3 5897,8 7050,9
2900 4729,2 | 4469,0 4484,9 7311,1 6159,3 7351,3
3000 49149 | 4634,5 4652,1 7589,7 6425,8 7655,1
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Tabnuua 3

TemnepaTypa Tennota [CkopocT| MuH.
Ne HaumeHoBaHve | XuMu4yeckas (°C) BIM3| (kmx/Monb) | b Pacnp | sHepr Knp
n/n dopmyna | kunen | camo | (Mm) | o6pa |cropa Tg:}i;' 3a")':'w_ (% 06.)
us B(J)1cn 3::: -Hu¥S (<)

1. |Avmumak NH; 33,4 |650 316,5|680  [0,23 |15,0...28,0
2. |AuetuneH CoH: -83,6 |335 1301 1,57 |2,5...81,0
3. |1,3-bytagueH CaHe -4,5 430 2411 10,19 0,54 12,0...11.5
4. |byTaH CaH1o -0,5 |405 0,98 |126 |2657 0,25 0,45 |1,8..9,1
5. |BytuneH CaHs 6,2 |384 2543 |0,27  [043 |1,6...10,0
6. |Bopmopoa Ha -252,8 [510 [0,60 242 0,017 [2,70 |4,1...75.0
7. | AuMeTunosbii CH3OCH3 -24,8 |350 184 (1322 10,5 0,53 |3,7... 26,7

iﬁM-ZMchopaTaH CoH4aF2 -24,7 455 22 3,9...16,9
9. |AuxnopcunaH H.ClLSi 8,3 100 309 4,0... 98,0
10. |Avuman CN2 -21,0 |800 6,0...32
11. |W306yTaH (CHs)CHCH |-11,7  |462 134,5/2649 [0,376 |0,35 [1,8...8,4
12. |Mao6yTunen 3CH2C(CH3)2 -7,0  |465 2577 [0,471 0,38 [1,8..9,6
13. |Keten CH,0 -41,0 543 4,5...50,0
14. |Meran CHq -161,8 |537 75 (802 |0,28 0,34 |5,3..14,1
15. |MeTunaTMnoBbIi CHsOC:Hs |6,8 190 216 |2107 2,2...10,1
16. Zqifﬁnymepona co -192,0 |605 110,5283 12,5..74,0
17. |Okcua aTuneHa CH40 104 430 0,59 |54 1220 |0,06  {0,895|3,2 ... 100
18. |MponaH CsHs -42,1 470 0,92 |104 |2044 10,25 0,39 |2,3...9,4
19. |MNponwuneH CsHe -47,7 |455 10,70 1919 |0,24 0,51 ]2,4..11,0
20. |MeTtunaueTtuneH C3H4 -23,2 1939 0,11 0,71 |2,7...18,0
21. |TetpadTopatuneH |CF -76,0 |190 659 11,0...60,0
22. |TpumeTunamviH C3HoN 3,0 190 51 1986 2,0...12,0
23. |®opmanbaerng HCHO -19,5 1430 116 |571 7,0...73,0
24. |XnopmetaH CH:Cl 242 625 [1,00 641 7,6...19,0
25. |XnopaTtaH CzHsCl 12,2 510 1,03 1251 3,8..154
26. |37aH CaHs -88.6 |515 |0,91 |84,7 [1576 |0,24 0,48 |2,9...15,0
27. |3tunen CaHs -103,7 435 [0,59 1318 |0,12 [0,735] 2,7...34,0
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Tabnuua 4
XapaKTepMCTMKM nomapuoﬁ OnaCHOCTU nHABMAyaJibHbIX )KVIAKOCTeVI

Ne Xvmnyeckast | nnot- | TemnepaTypa Tennota KMpP TMP (°C)
n/| HaumeHosaHwe ¢opmyna | Hoctb (°C) (kk/monb) | (% 06.)
n (/™M) | kun | 8c | cam] obpas. | crop.
1. |AkpunoBas C2H3COCOH 1051 |141,0/48 |440]336,0 (12801 3,0...17,0 | 43...93
Kucnota
2. |Annvnosebii cnvpT | CsHsOH 854 97,0 |21 |370]131,8 |2039]2,5...18,0 | 21...53
3. |AMunauetat CH3COOCsH11 |876 149,243 |290]556,8 (3890 1,1...72 | 35...80
4. |H-AMUNOBbIN CsH1:0H 811 138,048 |300]302,5 3384 1,5..8,3 | 45...89
cnvpT
5. |AHMAMH CsHsNH. 1022 ]184,1|73 |617]109,0 |3016| 1,3...75 |70...106
6. |AueTanbgerva CHsCHO 783 20,2 |-40 |172]166,4 |1192]|4,1...570| -43...8
7. |AuetoH CHsCOCH3 791 56,5 |[-18 |535]|217,6 |1821]2,7...13,0| -20...6
8. |beH3on CsHs 874 80,1 |-11 |5601829 |3169] 1,4...8,0 |-15...13
9. |Bytunauetat CHsCOOC4Hy | 882 126,5/29 |330]526,0 |3285] 1,4..9,0 | 22...61
10.|H-ByTVnoBbIN CsHsOH 805 117,0/35 |340|274,6 (2728 1,8...10,9 | 34...67
cnvpT
11.|FekcaH CeH14 655 68,7 |-23 |233]167,2 |3887| 1,2..75 | -26...4
12.|Fn1uepuH CsHs(OH)3 1260 ]290,0|198 |400 1483 2,6 ... 11,3 |182...217
13./1,2 -AnxnopataH | (CHxCl) 2 1253 83,5 |9 |413 1076 | 6,2...16,0 | 8...31
14.| Anatunosbin 3dump | C2HsOCzHs 714 34,5 |-41 |180]252,2 |2531]1,7...49,0 | -44 ... 16
15.|H-Kcunon CeHsCHsCHs | 857 138,3/26 |528]24,4 |4375| 1,1...6,5 | 24...58
16./Metunauetar CH3COOCH3 |933 57,0 |-15]470]409,1 |1472]3,2...148 | -16... 11
17./Metunosbii cnupt | CHsOH 787 649 |6 [440]201,3 |764 | 70...355| 5...39
18.|MypaBbuHas HCOOH 1220 |100,6/60 |600}379,6 |211 | 18,0...58,0 | 50 ...
Kucnota
19.|HuTpobeH3on CsHsNO> 1205 ]210,9/88 [480 1,8.. 83 ..
20./NeHTaH GCsHi2 621 36,0 |-44 |286]146,4 |3272| 1,5..77 | -48..-23
21.|H-MponunoBbIi CsH,0H 801 97,8 |23 |371)257,7 (206723 ..13,6 | 21...55
cnvpT
22.|Cepoyrnepoa CS: 1260 46,0 |-43 |102]88,7 184 ]1,0..50,0 | -50...26
23.|Ctupon CsHsCoHs 902 145,0/30 |490]155,6 |4439| 1,1...72 | 27 ...67
24.|Tonyon CsHsCH3 867 110,6/7 |535|50,2 3772 13..68 | 6...37
25.|YkcycHas kucnoTta | CHs3COOH 1049 ]118,1|40 |465]4373 |786 |4,0..199 | 35...76
26.|LinaHucTbin HCN 688 25,6 [-18 |538 56..40,0| -31..3
BOAOPOA
27./3Tunauetart CH3COOCHs ]900 770 |-3 |446]442,9 |2078|2,0..114| -6...28
28.|3TnbeH3on CsHsCoHs 863 136,2/20 |431]29,9 (4387 1,0...6,8 | 20...59
29.|3TuneHrnnkonb CaH4(OH)2 1116 |197,0(111|412]453,8 |1200 J4,3... 100...124
30. 3tunosbivt cnvpt | C2HsOH 785 78,5 |13 [400]234,9 1408 3,6...177 | 11...41
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Tabnuua 5. XanakTepucTUKM NOXKanHOW OMACHOCTU TBEDAbIX BELLECTB. MblN.

Nen Mnot- | Temnepatypa (°C) | Tennota Ans nbinei
/n HaumeHo-  |Xumuyeckasi| HocTb cropaiva § Tcam |HKM| Ps3 Cko- MuH.
BaHue copmyna nnas | kum. | cam ’*ﬁm:g (°C) | P |(KMa)| poctb |3Heprus
Kr/m3 i r/m3 HapacT. | 3axwr.
P Mna/c| MOx
1 ANOMUHUIA Al 2700 660 2486 (470 131087 [520 |40 |1300 |24,1
2 |AMMuadHas NH4NO3 1725 170 350 175
cenutpa
3 AHTpauuT 140... 500 133900...
1750 34800
4 bymara 390 170.. |55...(221.. |4,8.. 20... 60
440 270 70 |662 24,8
5 |lniokosa CsH1206 1571 145 520 ]2803* J403
6 |ApesecnHa 422...432 397 |2035 27 |550 |6,7
enosas
7 | Kanbunit Ca 1550 851 1482 |730 |633,7*
8 |KaHugons C19H20COOH | 1010...10 |100... 860 [30400 [J390 |15 |600 |82,6 10
20 130
9 |Kanponakram |CsH11ON 1023 70 262,5 |400 |3604* J400 (43 |730 |20
10 |Kanpot (NH(CH2)s 1140 440 |31086 32 (580 |9,8
CO)n
11 Kayuyk HaTyp |(CsHg)n 910 375 44769
12 |Kpemhuit Si 2328 1423 |2600 780 |100 (750 |84 80
13 Marxuit Mg 1740 651 |1107 |650 |25104 J420 |[10.. |670 |6,8 20
20
14 |MouesuHa CH4ON2 1335 133 553* 470 |70 |590 |500 80
(kapbamng)
15 |Myka 650 380 116807 380 |10.. |520 |8 6,4
35
16 |Hatpwit Na 970 97,7 (883 [330 |10878
360
17 |Hadpranm CioHs 1140 80,3 |218 |520 |5050 8 440 |78
18 |Caxa C 0,3..1,9 200 |15648.. |695.. |60 |920 8,5
570 |28326 790
19 |Caxap C12H22011 1588 160 5640* [310.. [35...|565 (10,3 10... 40
420 |58
20 |CeHo 70 16652 J490 (200 |440 |4,2 260
21 |Cepa S 1960..207]113.. |444,6 |232 |9205 190 [2,3..|560 (32,4 15
0 119 35
22 |Topd 420 15126 J405 (87 |700 |3
23 |Yronb bypeiii 900... 410 |12550...
1500 25000
24 |®eHon CsHsOH 1058 43 182 595 |2992*
25 | ®ocdop xén. |P 1828 44,1 |257 |44
26 |Pocdop kp. P 2200 280 [585 |210 305 |14 |635 (167
240
27 |Xnonok 407 44...1630 12,9 25
90
28 |Uenntonosa 1500 420 407 860... |56 25
910
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[aBneHune HacbILeHHbIX napos )KVI,CI,KOCTel\/II

Tabnuua 6

[laBneHve HacblleHHbIX napos, /Ma/ npu Temnepartype, K

N2 | HaumeHo
n/ | BaHue
n |>uakocte| 243 | 253 | 263 | 273 | 283 | 293 | 303 313 323 333 343 | 353 | 363
]
1. |H-Amunos 80| 177 368| 737 1406 2576| 3897 601|10613| 1733
bIA CUPT 0 0
2. AueToH 1490\ 2890| 5147| 8419|14670| 24472| 37240 55767 80972
3. |AHuamrH 61 128 253 473| 848| 145| 2414|3885
4
4. |bakvH.as 11704 | 15162 | 20482| 27930| 37639
nabeH3nH
5. BeHson 477 984| 1942| 3538| 5945| 9842| 15747| 24140| 35737
6. ByTunosbl 270 626 1224 2381 4402| 7814| 132|21386|4053
1 cnupt 39 Q
7. |Bytunaue 479| 931| 1849| 3325| 5679 9430| 16212
Tart
8. |H.Texcan 942| 1257| 3442| 6051|10089|16133|24880| 37140| 53931|75837
Q. |Avatwnos | 5001| 891114936 24525| 38144 | 57549 | 84428| 120631| 168216
b 3cpup
10|+ Kevnon 875| 1577 2721 4475| 7077| 108| 16106
61
11|Metunos 825| 1782| 3564| 6677|11784|19950| 32385| 50766
bl CnupT
12| Metunaue 2527| 4675| 8259|13938| 22853 | 35245
Tart
13| Mponunos 435| 950| 1928| 3697 6756 11770|19311| 312
bl CupT 55
14| Cepoyrne 6450| 10773 | 17543 | 26999 | 40139| 58121| 82061
pon
15| Ckvnuaap 266| 386, 585| 918 1436 2258| 2953
16| Tonyon 97| 226| 452| 891| 1689| 2966| 4948 7887| 12369
17|3m™mnauer 865| 1716| 3219| 5692| 9682 15787| 24432| 37546| 55075
aT
18 STWUNOBbLIN 333 745| 1623| 3165| 5852|10387| 17742 29233
cnupT
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Homorpamma g1 onpegesneHns JaB/1I€HNs] HaCbILLEeHHOro napa
JKHOKOCTEM,

1—u30npeH, 2—anaTunoBbIn acup, 3—cepoyrnepod, +—6aKnHCKuM
aBnabeH3uH, 5 — atundopmmat, 6 — MeTunaueTart, 7 — HrekcaH, 8§ —
YETLIPEXX/IOPUCTbIN yrnepos, 9 — rpo3HeHckuin aBuabeHsuH, 10 — 6eHson,
11 —>3Tunauetart, 32 — 6ytunauetat, 13 —Tonyon, 14 — KepocuH, 15 —
ckunuaap, 16 —auetoH, 17 — MeTUNOoBbIN CnpT, 18—STUNOBLIN cnnpT, 19—
Bofa, 20—~ NponunoBbli cinpT, 21— yKcycHas kucnota; 22 — #6yTunoBbIn
cnupT, 23 — H-aMunoBblin cnnupT, 24 — 6eH3anbaervua, 25 — aHWuH

t,cc L A, xTa [,OC
~50 +—
drg
— 40 -
-
-30
77
-20F 1 26,6
7 .72 20
~710 = __ o2 77
A — gk 4\ ] ,3,3 .75 «—1;30
- * i V3
or 788 5 - ' 20 40
& o — —
10 7 #10 6,65 27157,
72 . bl - 57
20 1+ .y 73 e 23
- 5
ot » 2,686 .24 n
| e 75 .25 -~ 77
1 * 17,33
50 ’ 480
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