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1 3AT'AJIBHI HOJOXEHHA
1.1 Mera i 3aBIaHHsI KypcOBOi po0oTH

KypcoBa po0oTa BUKOHYeTbCs Ha 0a3l 3HaHb, OTPUMAHUX MPU BUBYCHHI
Kypcy « OCHOBHU 1HPOPMAIIHHUX TEXHOJIOTIN 1 MPOrpaMyBaHHS » 1 3araJibHOOCBITHIX
JUCIIMILTIH.

Mertoro KypcoBOi poOOTH € 3aKpIMJICHHS TEOPETUYHUX 3HAHBb 1 MPAKTUYHUX
HaBHKIB CTYJICHTIB MO0 OCHOBAxX aJIrOPUTMI3allli, IporpaMyBaHHs 1 BAJI Il POTpam
MIpU PO3B’s13aHHI IHXKEHEPHOT 3a/1aul.

3MICTOM KypCOBOi1 pOOOTH € PO3paxyHKOBE TEXHOJIOTTUHE 3aBIaHHS OJHIET 13
CrieliabHUX JUCHUILUIIH, [0 YATAIOThCA CTYJEHTaM Ha cTapiux Kypcax. Hagani me
JI03BOJIUTHh BUKOPUCTOBYBATH PE3YJIbTaTU KYpCOBOi pOOOTH B HAYKOBO-AOCIIJIHIM
pOOOTI CTYZEHTIB, B KYpCOBOMY 1 IUIJIOMHOMY MPOEKTYBAaHHI.

1.2 Opranizanis BUKOHAHHS KYPCOBOI po00TH

3aBoaHHS Ha BHKOHAHHS KypcOBOi pOOOTH BHIAETHCS  CTYJIEHTOBI
KepiBHUKOM. CTyAeHT odopmiisie JUCT 3aBJaHHs, 110 MICTUTh TEMY KypcOBOI
po6oTH, AaTy BHAa4l, TEPMIH 371a4i 1 BUXIAHI JaH1, — BIAMOBIAHO O TEMH 1 HOMEpa
BapiaHTy. JIUCT 3aBAaHHA MIANUCYETHCS KEPIBHUKOM KypCOBO1 pOOOTH.

[Ipu Bumaui 3aBAaHHA HAa KypcOBY pOOOTY KEpPIBHUKOM BCTaHOBIIOETHCS
rpadik BAKOHaHHS poOOTH (JIUB. T0JIaTOK A).

OcHoBHOI0O (OPMOIO BUKOHAHHS KypcOBOi POOOTHM € caMOcCTiiHa poOoTa
CTyJEHTa MiJ KepIBHUUTBOM BuUKIagaya. KypcoBa pobora mae OyTH BUKOHaHA B
TEpMiHM, BKa3aHl B JIMCTI 3aBJaHHS, 1 3/1aHa HA NEpeBIpKYy KepiBHUKOBIL. OIliHKA 3a
BUKOHAHHS KypCOBOI pOOOTH BHCTaBISE€THCS KOMICIEIO, MPU3HAYEHOIO 3aB11yBaueM
kadenporo. Ilpu He3anOBUIBHIA OLIHIII KypcoBa poOOTa MOBEPTAETHCA AJIS
BHUIIPaBJICHHS a00 JOMOBHEHHS 200 CTY/ICHTOB1 BUJAE€THCS HOBE 3aBJaHHS.

2 CKJAJ KYPCOBOI POBOTH I BAMOI'U 1O O®OPMJIEHHS

2.1 CTpykTypa NOsSICHIOBAJbLHOI 3alIUCKHU

Tumynvnut aucm

Jlucm 3a60anHs

Pegepam

3micm

Bemyn

Ilocmanoska 3a0aui
Konmponvnuti npuxnao
brok-cxema aneopummy
Onuc aneopummy
Xapaxkmepucmuxa 0anux i ix YMOBHI NOZHAYEHHs
Texcm npoepamu

Onuc pobomu npoepamu
I'paghix 3anesxcnocmi

N, WNE



9. Ananiz pezynomamia
BucHnoeok
Cnucox sukopucmanoi rimepamypu
Jlooamxu

2.2 Bumoru go CTPYKTYPHHUX eJIeMEHTIB MOSICHIOBAJILHOI 3alIMCKH

«Tumynonuti aucm» (3pa3ok npuBeneHUd B gomatky B.l) € mepioro
CTOPIHKOIO  TOSICHIOBAJbHOI  3alUCKM 1 CIHYXHUTh OCHOBHUM  JIKEPEJIOM
616miorpadiuHoi iHpopmallii, HeOOX1AHOI 1711 0OPOOKH 1 MOIIYKY JTOKYMEHTIB.

«/lucm 3asoannsi» (3pa3ok — B AoAaTKy B.2) BimoOpaxkae Temy 3aBIaHHS i
BUXIJIHI JIaH1 BIJMOBIIHOTO BapiaHTy.

«Pegepam» (npukian — B gonatky B.3) nmpusHaueHuil a1 03HAHOMIICHHS 3
pobororo. BiH Mae OyTH KOpPOTKUM, IH(GOPMATUBHHM 1 MICTUTHU BIAOMOCTI, IO
J03BOJISIIOTH YSIBISATU CYTh poboTu. Pedepar moBUHEH MICTUTHU:

- BIJOMOCTI MpO 00'eM 3amUCKH, KUTBKOCTI UTIOCTparliid, TabauIlb, T0JATKIB,
KUIBKOCTI JKEPEI 1O MEepeiKy 3aciaHb;

- TEKCT pedepary;

- TIepesiK KJIFYOBUX CIIIB.

Texkcr pedepary mnoBuHEH BigoOpaxkaTu IiH(POpPMaIlil0, MPEICTABICHY B
MOSICHIOBAJIbHIN 3aKCII 1, K TIPABUIIO, B TIEBHIN MOCIITIOBHOCTI:

- 00'€KT pO3p0OKH a00 JOCITIIKEHHS,

- MeTa poooTH;

- METOIU JOCHIIKEHHS,

- pe3yabTaTH 1 iX HOBU3HA;

- 3HAYYIIICTh POOOTH 1 BUCHOBKH.

Pedepar HeoOXimHO BuKOHYBaTH 00csiroM He Ounbmre 500 ciriB 1 po3MinyBaTu
Ha oAHIM cTopiHIll (opmaty A4.

Kito4oBi cioBa, ICTOTHI AJisl pO3KPUTTS CYT1 3alIUCKH, (DOPMYIOTh Ha OCHOBI
TEeKCTy pedepary 1 HOMIIalTh Nepel TeKcToM pedepaty. Ilepenik KiIOU0BHX CIIiB
BKJITtoUae Big 5 gm0 15 ciiB (CI0BOCIIONYK), HAJAPYKOBAHUX MPOIUCHUMHU OyKBaMH B
Ha3MBHOMY BIJIMIHKY B PAJIOK UY€pe3 KOMHU.

«3micm» (npukiaag — B Aogatky B.4) momimaroTh 0€3MOCepenHbO IiCst
pedepaTy, moUMHAIOYH 3 HOBOI CTOPIHKH. 3MICT BKJIIOYAE:!
- BCTYI,

- TIOCHIJJOBHO TIepepaxoBaHl HaWMEHYBaHHS BCIX PO3ILUIIB, MiAPO3MILIIB,
MYHKTIB 1 MIITYHKTIB (KO BOHHU €);

- BHCHOBKH,

- TepesiK MOCHJIaHb,

- HaliMEHyBaHHS JI0JIaTKIB.

VY po3auii «Bcmyn» NaeTbhes KOPOTKA OI[IHKA CyYaCHOTO CTaHy MpoOJieMu 1
BUKJIQJIAIOThCS ICHYIOY1 MPOOIEeMH 3HAHHS B JIaHO1 00J1acTi; OOIPYHTOBYEThCS METa
poOOTH 1 HEOOXINHICTh 3aCTOCYBaHHS KOMII'IOTEPHHX 3acOo0IB Ji BHPIIICHHS
noAiOHUX 3a7a4. BTy po3TaloBy€eThCSl HA OKPEMIN CTOPIHIIL.



VY pozaint «llocmanoska 3a60anHsA» HABOIWUTHCS CJIOBECHA 1 MaTeMaTHYHA
MTOCTAHOBKA 3aBJaHHS.

VY po3aim «Konmponvruii npukiao» (Mpukiax — B qoaatky B.5) HaBomsThCs
PE3YNIBTaTH PO3PAXyHKY 0€3 BUKOPHCTAHHS MPOTPaMyBaHHS, HANPUKIAA, BUKOHAHI
3a JIOTMIOMOTOI0 Ta0JIMYHOTO pepaakTopa Excel.

Y posnini «bnox-cxema ancopummy»  (npukiang — B gomatky B.6)
HABOJUTHCS OJIOK-CXeMa aJTOPUTMY B CTAaHIAAPTHHUX TO3HAYCHHSIX BIiAMOBIIHO 0
I'OCT.

«Onuc ancopummy» (OpUKIaL — B A0JaTKy B.7) € nosSCHEHHSIMHU,
BIIMIOBIJHUMH KOXXHOMY OJIOKY aJarOpUTMY.

Y po3aimi «Xapakmepucmuxa oanux i ix ymosHi nosnauenns» (MpUKIaL — B
nonatky B.8) HeoOXiqHO 3aIMOBHUTH HACTYITHY TaOJIHIIO:

HaitMmenyBaHHsS JaHUX ITo3nauenns | Ilo3nauenns B | Tum 3MiHHOT
n/m B OJIOK-CXeM1 nporpami

Po3nin «Texcm npoepamu» (npukianx — B ponatky B.9) € po3apykyBaHHIM
MPaIIOI0Y0] IporpaMu 3 KOMEHTapsIMH JI0 Hed.

Y pos3mini «Onuc pobomu npocpamu» (npukianq — B gomatky B.10)
HEOOX1IHO OIMHUCATH XapaKTep B3a€EMOJIl KOpUCTyBaua 1 mporpamu. TyT HABOJUTHCS
ONKC MOCJIJOBHOCTI J1i KOPHCTYBaua, 110 NMPU3BOAUTH A0 3400YyTTS pe3yJbTary, 1
peaxIiiif mporpaMu Ha I1i Jii.

Posnin «lpagix sanexmcnocmi» (npuxinang — B pomatky B.11) memoncTpye
rpadgiyHe TpeACTaBICHHS pe3yJibTaTiB OOYUCIEHb, OTPUMAHUX B TaOIUYHOMY
penakropoBi Excel.

Y posaini «Auaniz pesyremamis» (npuknang — B gomatky B.12) HeoOXimHO
OXapaKTepHU3yBaTH pe3yabTaTH POOOTH MPOTrpaMu 1 MPOAHATI3yBaTH iX BIAMOBIIHICTD
KOHTPOJIHHOMY MPOPAXYHKY.

«BucHogok» MICTUThH 3arajbHi BUBOAM MO BUKOHAHHIO KYpPCOBOI pOOOTH.

Bci BuanHs1, BUKOPUCTOBYBaHI MpU BUKOHAHHI KypCOBOi poOOTH 1 iX aBTOpH,
MaroTh OyTH mepenideHi B «Cnucky suKopucmanoi iimepamypu.

Y «/looamky» (npukinag — B jgomatkax B.13 1 B.14) nHaBomsThCs:
PO3JIPYKYBaHHSI PE3yJbTaTiB, OTPUMAHUX B pe3yJbTaTi poOOTH MpOrpamu; BUTIST
€KpaHy — SKIIO 3aBJaHHS BHPINIYBAJOCS B J1aJJOTOBOMY PEXUMI 1 pe3yJabTaTH
BUBOJWINCS Ha €KpaH; Jiarpamu, TaONMIN 1 1HIIUM HEOOXITHHN MaTepiall, SKUU
JOTIOBHIOE TEKCT MOSICHIOBAJILHOI 3aITUCKHU.



2.3 Bumoru 10 oopmiieHHS MOSICHIOBAJIBHOI 3aMIUCKH

[losicHioBanbHa 3amucka odopmisieTbess Ha Juctax ¢opmarty A4 B
TekctoBoMy penaktopoBi WORD. TekcT mMOsSCHIOBaIbHOI 3amUCKH Mae€ OyTH
HaOpanmii 14 mpudToM i MaTW HACTYIHI PO3MIpH TOJIB: JiBe — 25MM., TpaBe —
10mM., BepxHe — 20MM., HIDKHE — 20MM., ab3a1r — 15MM.

KoxeHn po3nain MOSCHIOBaJIBHOI 3alMUCKM TOBUHEH MOYMHATHCS 3 HOBOI
CTOPIHKHU. 3aroJIOBKU PO3UTIB HYMEPYIOThCSL apaOChbKUMU HU(ppaMu 1 BIAIUISIOTHCS
Bl OCHOBHOIro TekcTy. HyMepaiiisi CTOpIHOK Kpi3HA, MOYMHAIOYU 3 THUTYJBHOTO
nucta. Ha TuTynbHOMY JIMCTI, JIUCTI 3aBJAaHHS, 3MICT1 1 aHOTAIlll HOMEpa CTOPIHOK HE
CTaBISATh, Ha MOJANBIIMX CTOPIHKAX HOMEpPU BKa3yIOTh apaOChKUMHU LHU(PpamMu B
MPAaBOMY BEPXHbOMY KYTKY.

[losicHIOBaNbHA 3amuCKa MPEJCTABISIETHCA 1O 3aXUCTY B 30pOIIYypOBAHOMY
BUTJISIIIL.

VY nonarky C npuBeneHi AeTaibHI BUMOTH 10 0()OPMIICHHS.

2.4 Pexomenaauii mo po3pooui nonarka aas Windows

=

CTBOpUTH OKpEeMUH KaTaJor JJIS IPOEKTY, 10 PO3POOISETHCA.

2. CtBoputu B Delphi noBmit npoekt (komanma Fileaa New & Application) i
BiZpa3y 30epertu ioro B Karanosi, crBopeHomy B 1.1 [6,7].

3. Ilpomymaty 1 CKJIacCTH CHHUCOK [id, SKI MarOTh OyTH JOCTYyHHI MalOyTHHOMY
KOPUCTYBAu€Bl 3a JIOMOMOTOI0 PI3HUX EJIEMEHTIB YMPABIIHHA, SKOCh: KHOTOK,
NaHesel IHCTPYMEHTIB, PsJIKa OCHOBHOT'O MEHIO 1 1H.

4. Y xommoHeHTi ImageList miaroryBaTé CnMCOK MKTOrpaM Ha KHOMKAX IS THX
HECTAHJAPTHUX [, SIKI MaloTh OyTH JOCTYNHI 3 MIBUAKUX KHOMOK MaHeml
iHCTpyMeHTIB. llepeHecTu Ha rojioBHY (OpMY KOMIIOHEHT AMCHETYEepH3alii aiit
ActionList i mos's3atu oro 3 ImageL ist.

5. Ilepenectu Ha hopmy komoHeHT M ainM enu — rojoBHE MEHIO 1 MOB'I3aTH HOTO
3 Imagel ist, a B fioro KkHOIKax BKa3aTH 3aciaHHs Ha Jii, onucaHi B ActionList.

6. CtBopuTH Ha GopMi OJHY a00 JEKUIbKA MaHeNed IHCTPYMEHTIB, MOB'SI3aBIIN iX 3
koMrioneHTamu ActionList i ImagelList.

7. PetenbHO mpoaymMaTd 1 CKOMIIOHYBAaTH (opMy JJIsi KOKHOrO BIKHA, sIke OyJe
BHUBEJICHO B n0jarKy. DyHKIIOHATBRHO 3B'I3aHI MDK COOOIO €JEeMEHTH BIKHA
HEOOX1IHO 00'eqHATH B TPyNU Tak, 00 3aroJioBOK TPYMU KOPOTKO 1 YITKO
MOSICHIOBAB il MpU3HA4YeHHs. J[JIsl HbOrO 3pyYHO BUKOPHCTOBYBATH, HAIPUKIAJ,
naneni Panel i GroupBox, po3ramoBani Ha cropinm Standard.

8. fAxmo kopucTyBaueBi HEOOXITHO BHUOMpATH NESIKy iH(MOpPMAII0 3 IEKUIBKOX
3a3[ajeriib BIIOMHUX albTEPHATUB, TO PEKOMEHIYETHCS BHUKOPHCTOBYBATHU
koMioHeHT ComboBoOX — Bumagnmii crucok. [[inst BHOOpY OAHIET 3 JAEKUIBKOX
B3a€EMOBUKJIIOYHUX  aJbT€PHATUB  CJI1J  BUKOPUCTOBYBATH  KOMITOHEHT
RadioGroup.

9. HanmaroguTu BIacTHBOCTI 1 BKa3aTH METOIU ISl KOKHOTO 3 00'€KTIB.

10.HammmcaTu 1 BiijiaauTy BCi HEOOX11HI OOPOOHUKH TIOTIM.



3 KOPOTKI BIZJOMOCTI ITPO MMAJIMBO 1 IPOLIEC HOI'O 'OPIHHA

[Momanpimii BUKIA 3aCHOBaHHUM Ha poboTtax [1]+[5], mpukimagm KOHKpETHUX
PO3paxyHKIB TOPiHHS MaIMBa y3sTi 3 [3].

3.1 Beryn

JItoncTBO HE MOXKE KUTH 1 PO3BUBATHUCS O€3 BUPOOJEHHS 1 BKUTKY TEIUIOBOI
eHeprii. 3a octanHix 30 pOKiB CBITOBE EHEPTOCIOXHBAHHS IOABOIOCA 1 IIOPIK
ckianae nopsaky 10 mupa. ToHH B HadTOBOMY ekBiBajeHTI (H.e.). Ilpym HUHINIHIX
TeMITax po3BUTKY Ha pyOexi 2050 pokiB meit mokasHuK Moxe qocsartu Bxke 30 Mip.
ToHH. [lo oIiHKaX €KCIHepTiB, JOBEACHI CBITOBI 3amacu HaQTH ChOTOJHI CKJIAIa0Th
npubnusao 270 miapa. ToHH, razy — 240 Mapa. ToHH H.€. [[poro manuBa BUCTaYUTh HA
52 — 94 poxwu, AKIIO 30epeKEThCS ICHYIOUN PIBEHD CIIOKUBAHHS.

Cohoroasi JpKepenaMu 3100yTTs €HEprii €, mepil 3a BCe, BUKOIHI MajuBa BCiX
BuniB (95%), rigpoenepreruka (0am3bko 4%) 1 atomMHa eHepreTuka (Majgo YUM
ourbiie 19%0).

VY TexHili oaHEe 3 MPOBIIHUX MICIb 3aiiMa€e MPoIeC TOPiHHS, OyAy4Yd OCHOBOIO
€HEPreTUKU, TPAHCIOPTY, OUIBIIOCTI TEXHOJOTIUHUX MpoleciB 1 modyty. Ilo piBHIO
CIOKMBAHHSI €HEPrii MOXHa CYIUTU MPO PIBEHb PO3BUTKY KpaiHu. OCKUIbKH
MPUPOJIHI 3amacu JKepea MHalMBHOI €HEeprii OOMEeXeHi, BaXKIMBUM 3aBJaHHSIM €
€KOHOMHE BUKOPUCTAHHS MaTUBHO-CHEPTETUYHUX PECYPCIB.

3 iHmoro OOKy, MpH CHAJTIOBaHHI MajluBa, BUPOOJAIOTHCS MNPOIYKTH, IO
IIKIJIJTMBO BIUIMBAalOTh Ha JOBKULIS. ToMy 1€ OJHMM BaXXJIMBUM MOMEHTOM
BUKOPHCTAHHS MaJIiBa B AKOCTI JKepelia TeIUIOBOI EHeprii € 0XOpOoHa JOBKLULIS.

I3 ckazaHoro BHTIKae HACTYNHUW BHBIIA: JJISI €KOHOMIYHOTO 1 €KOJIOTTYHO
YUCTOr0 BUKOPUCTAHHS MajuBa HEOOX1THO YMITH MPABUIIBHO PO3PaxOBYBATH IPOILIEC
TOPIHHS 1 TPAMOTHO YIPABJISATH M.

3.2 3arajbHi BizoMocTi npo najauBo

[lanuBOM Ha3MBaIOTh PEYOBUHHU, SIKI B pe3ysibTaTi (PI3UKO-XIMIYHUX MPOIIECIB
3M1aTHI BUAUISITH TEIUIOBY EHEPril0 1 AKI Ha JaHOMY pIBHI PO3BUTKY TEXHIKH
€KOHOMIYHO JOIIUJIbHO BUKOPUCTOBYBATH MJis BUpOOieHHs eHeprii. [lamuBo, 1o
BUKOPUCTAETHCA JJIi BUPOOJICHHSI EJEKTPOCHEPrii 1 TEMJIOTH B MPOMHUCIOBOMY
MaciTall, HA3UBaIOTh EHEPreTUYHUM.

Po3pi3HAIOTH /1Ba BUAM MajlvBa, IO BIAPI3HAIOTHCA 32 MPUHIUIIOM 3BUILHEHHS
€Heprii:

OpraHiuyHe NajuBO, K€ BUJIUIAE€ TEIJIOBY €HEPril0 B pe3yJbTaTl XIMIYHUX
peaKkilii OKHUCIEHHS TOPIOYUX KOMIIOHEHTIB, IO BXOASITh JO MHOro CKiIanmy.
OkwucneHHs, 110 MPOTIKAE 3 BUCOKOIO MIBUAKICTIO, 1 HA3UBAIOTh TOPIHHSM;

AJIEpHE MaJINBO, SIKE BUIUISE TEIUIOBY E€HEPril0 B pe3yJbTaTi (i3UYHUX
MPOIECIiB MEPETBOPCHHS PEYOBHMHHM HA SACPHOMY piBHI (IUTEHHS sOep BaKKHX
CJIEMEHTIB, CHHTE3 sIJIep JISTKUX EJIEMEHTIB 1 TOMY TOJ1i0HE).

J1o manuBa npex ' IBIsS€ThCS P BUMOT:



3amacyd TajduBa MarOTh OYTH JOCTAaTHI i1 €KOHOMIYHO BUTIIHOTO MOro
BUJIOOYTKY;

MPOJIYKTH pEaKLli MOBUHHI JIETKO BIAJAISATHCS 13 30HU pearyBaHH;

MPOAYKTH peakiii mMaroTh OyTHM HEWIKIJINBI JUIsl JOBKULIS 1 MPUCTPOIB, €
B1JI0YBA€ETHCS pearyBaHH;

MpoIIeC peakxiiii Ma€e OYTH JIETKO KEPOBAHUM.

[lonalikpamie B JaHWM Yac MM BHUMOTaM 3aJ0BOJIbHSIE OpPTraHIYHE MAajuBO, B
OCHOBI SIKOTO JIe)KaTh OpraHIuHl PEYOBHUHH, IO MICTATH BYTJICIb, BOACHbB, KHCEHB 1 iX
3'enHanHs. ToMmy, HE AMBISYUCH HA OYpPXJIMBUU PO3BUTOK SIICPHOI €HEPreTUKHU B
npyrid mojoBuHi XX CTONITTS, ChOTOJIHI JI0Js BUPOOJEHHS €HEprii Ha OCHOBI
BUKOPHUCTAHHS OPTaHIYHOTO MaIMBa 3aJIUIIAETHCS MIEPEBAKAIOUOIO.

3.3 Buau opra”iuHoro nmajimsa

3a_noxodxcennam nanvBa NiAPO3AUISIOTh HA HPUPOOHI 1 wimyyHi, OTPUMAaH1 B
pe3yabTaTi mepepoOKHM TPUPOJHOTO TMajauBa. Y CBOK 4Yepry MPUPOJIHI MaliuBa
MIAPO3AUISIOTh HA 6UKOnHI, SIKI TO0OYBAaIOTHCS 3 HAJP, 1 HOHO6MI08AIbHI, 10 SIKUX
BiTHOCSATPH pi3HI OioMacu (IepeBUHY, POCIUHHI BiIXOAM CUIBCHKOTO TOCIOAApCTBA 1
ToMY TI0J1i0He). JI0 BUKOITHUX MAJIMB BITHOCATHCS: KaM'ssHE 1 Oype BYTULIsA, aHTPAIUT,
HadTa, OpUPOJHUN 1 MOMYTHUM Ta3 MPUPOAHUX POAOBUI, TOp(d, TOprOUl CIAHII 1
HIII TaJTMBA POCIAMHHOTO 1 OPTaHIYHOTO MOXO/KEHHS. J{0 IITYYHUX MaJuB BITHOCSTH
MPOAYKTH TEXHOJOTIYHOI NEepepoOKH MPUPOAHUX TMaluB. OEH3UH, Tac, Masyr,
MaJvBHI OPUKETH 1 1H.

o cghepi cnoxcusanna nanvusa po3aUIAIOTh HA JBI TPYINH: eHeépeemuyHi — 1110
CIOKUBAIOTHCA €HEPrOMIANPUEMCTBAMU ITPU BUPOOJICHH] €IEKTPOCHEPTil 1 TeIOTH;
1 mexHOoN02iyHi — 1110 BUKOPUCTOBYIOTHCA SIK CHPOBUHA I BHUPOOHUIITBA
MIPOMUCIIOBUX MPOIYKTIB (HAPUKIIA, KOKCY).

Io_acpecamnomy cmany OpraHidyHE MaJIUBO MOXE OyTU meepoum, piokum i
2azonodionum. Knacudikaiis OpraHiyHUX TMaJIUB 32 AarperaTHUM CTaHOM 1
MOXO/)KEHHSIM MPUBEIeHa B 10AaTKy B Ta0muui. D.1.

B nanuii yac B OCHOBHOMY BUKOPHUCTOBYIOThCSI HACTYITHI €HEPreTHYHI OPraHiuH1
MajguBa. K TBEPJAE MaJMBO — BHUKOIHI BYTULIS, SIK PiAKE MaIUBO — Ma3yT, IO €
MPOAYKTOM TNepepoOKu HadTH; sIK rasomnojiidHe NaluBO — MNpupoaHuil ra3. Ha
movyaTok XXI| CTONITTSA Ha Tra3 JOBOIUTHCS MPUOIU3HO 2,6%0 TEIIOTH, IO MICTUTHCS
y BCIX PO3BiJJaHUX CBITOBHX 3amacax OpraHiyHuX manus; Ha HadTy He Oinbine 3,5% i
Ha Byriwia Omm3pko 90% [2]. Takum 4YHHOM, KOMAJWHU BYTi/UII € OCHOBHUM
OpraHIYHUM MMAJIMBOM Y Halll yac.

3.4 CkJiaa majiuBa

KoMmnoneHTH, 3 SIKMX CKIIaIa€ThCsl OpraHIuHE MAaJuBO, AUISTHCA HAa RNAAbHI i
Hezoproyi. KiTbKICTh 1 SIKICTh TOPIOYMX KOMITIOHEHTIB BU3HAYAIOTh TEIJIOBY I[IHHICTD
nanuBa. Heroproui KOMIOHEHTH "3aCMIUyIOTh MaJIMBO, YTBOPIOIOYM ' Oanact”, KU



MOTIPIIY€E SKICTh 1 TEXHOJIOTTYHI MOKA3HUKY MAJINBA, 3HUXKYE HOTO TEIJIOBY I[IHHICTD,
MOTIPIIY€ EKOHOMIYHI 1 €KOJIOTTYH1 MOKa3HUKHN KOTEJIbHUX YCTAHOBOK.

Bynp-sike manuBo MOKHA PO3TIISIIATH K PEUOBHHY, 110 CKIAJAETHCS 3 OKPEMHUX
XIMIYHUX €JIeMEHTIB. Tomy, KaXXydydh NpO XIMIYHUK CKJIaJ, 4acTO 3aCTOCOBYIOTH
TEPMIH "eJIeMEHTApHUM CKIaj .

CkJiaa_TBepJOro i piikoro majmBa BHU3HAYAETHCSA B IMpolieci 1abopaTopHOTO
aHaiizy, 1 1oro NpUUHATO BUpPAXKATU Y gidcomkax no maci. OCHOBY €JIE€MEHTApHOIO
CKJIaJly TBEPJIOTO 1 PIAKOro MajauBa CKIAJAI0Th M'ATh XIMIYHUX €JIEMEHTIB. BYTJICIb
C, Bomens H, azot N, kucens O 1 cipka S.

Byruers - HaitOLIbI BaXKJIMBA CKJIAI0BAa TBEPAOIO 1 PIIKOTO MajanuBa, OCKIIBKA HOTO OLIBII
BCHOTO MICTUTHCS B Maci MajiuBa. 3ropaloyu, BYTrielb BI/II[iJIﬁe 3HAYHY KIJTBKICTh TETUIOTH.

VY nanusi BYTICIIh 3HAXOTUThCS 3a3BUYail y BUTJISL 3'€IHAHD 3 IHITUMU €JIEMEHTAMH, TIEPIIl
3a Bce 3 BogHeM. Lli 3'enHaHHs Ha3MBAIOTh BYTJIEBOIHCBUMH.

Boniens - apyra no BaXJMBOCTI roproda CKJIafoBa TBEPAOro i piakoro namus. ITo KinbKoCTi
TEIUIOTH, WO BUJLISETHCS NIPU TOPiHHi, BOJEHb B 3,5 pasy KOIITOBHILIE 32 BYIJIELb, ajl€ BMICT
BOJHIO B NaluBaX 3HAYHO MEHIUMH, HiX Byrieuro. BojeHp B HanuMBi MOXKE 3HAXOIUTHCH Y
BUIJIA 3'€/THaHb 3 BYTJIEIIEM, CIDKOIO, KUCHEM 1y BUIBHOMY CTaHi.

Cipka, 0 MICTUTbCA B TAlUBi, MOXE 3HAXOAUTHUCS Y BMIIIAJAI MANbHHUX 1 HETOPIOYUX
3'€IHAHb. OpraHmHa (Sop) 1 komuenanna (FeS;) cipka nanbHi, a cynsdarna (CaSO4, FESO, i
Tak Jani) - He TOploYa 1 BXOAMTE [0 CKJIady 30JIM NajnuBa.

A30T nanuBa € 0anacToM, BiTHOCUTBCS 0 HETOPIOYOi YACTUHHU NAJIMBA, ajle IPH rOpiHHI B
YMOBaX BHCOKMX TEMIIEPATyp MOXKE BCTYNATH y B3a€MOJII0 3 BiIbHMM KHCHEM, yTBODPIOIOYH
okcuan asoty (NOi), mepexioni B NpoayKTH 3ropaHHA 1 IO € PEYOBMHAMH, IO HAJAIOTh
HIKIUIMBY JTiF0 HAa JOBKLLISA, OCOOJIMBO HA YKHBI OPTraHi3MHU.

Kucenp - HebaxaHa CKIIaJ0Ba NanuBa. 3HAXOAAYUCH Y BUIBHOMY CTaHi, KMCEHb MiIBHULYE
31i0HICTh ManMBa 10 camo3aiiManHs. 3'eIHyI0UNCH 3 ByTJIELEM i BOJHEM HaluBa, KHCEHb YTBOPIOE
Heroproui ckiazoBi  (COy, H20), 110 3HIWKYIOTh TEIJIOBY I[IHHICTD HaJUBA.

HacnpaBai kokHE MaMBO CKJIAJAETBCA 3 PI3HUX XIMIYHMX CIHOJYK IIUX
eleMeHTIB. Bil BUrsiny 3'eAHaHHS 3aJ€KUTh arperaTHUM CTaH MajauBa — pigke ado
TBEpJE.

OkpiM IIMX €JIEMEHTIB, B MAJIMBO BXOASATh MIHEpaIbHI JOMIIIKH, 3 SKUX B
MpoIIeCl CHaJlOBaHHS MaliiBa YTBOPIOIOThHCS 301a A 1 Bosnora W. 3oma i1 BoJora
CKJIaJIJal0Th TaK 3BaHMM 30BHINIHIA Oamact manuBa. /o BHYTpilIHBOTO Oanacty
MajrBa BIJHOCSTH a30T 1 KUCEHb, 110 BXOASTH IO OT0 CKIIany.

TakuM YMHOM, J0 CKJIAAY TBEPIAHUX i Pi/IKHX NAJUB BXOASITh:

roproui eixemenTr: Byriens C, Bogenp H, metka cipka S, mo CKIaga€eThes 3
OpraHivHOI CIpKH S,, 1 KOITYEIAaHHOI S, 1110 BXOIUTH 10 FES;;

Heroproui enemeHTH: a3oT N 1 kucenp O;

Oanact: 3oma A 1 Bosora W.

Ckman TBepAMX 1 PIIKUX MaNWMB 3al0UCYIOTh y BUIVISAL 3HAKIB XIMIYHUX
€JIEMEHTIB:

C+H+O+N+S+A+W =100%, (3.1)

ne cumBo C, H, O, N, S BupakaroThb NPOIEHTHHH BMICT II0 Maci BiJMOBITHO
BYIJICI[IO, BOJIHIO, KUCHIO, 30Ty 1 Cipku, a cuMBOJIM A 1 W — BMICT 30711 1 BOJIOTH.
I'azonoxioHe maauBo € cymimm roprouux(CO, Hy, CHy, ChH;) 1 Heroprounx
(N2, Oz, CO,) rasis, a Takox HeBenukoi kimbkocTi BoasHoi mapu (HoO). Ckian
ra3ornoi0OHOro najanuBa NPUUHITO BKA3yBATH Y 8i0COMKAX 3 00'€MoMm.
XIMIYHUH CKJIaJ ra30noaiOHOro majanBa HENOCTIMHMMN. BiH 3aleXUTh BI MICII
BUI00YTKY najuBa adbo crocoOy ioro 3100yTTs. Ckila roproynx ra3iB MoKHa TaKOX
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xapakrepu3yBatu criBBigHomeHHs M (3.1). [Ipore 3pyuninie (i NpUHHATO) BU3HAYATH
CKJIaJ] Ta30MoAi0HOr0 MajauBa Mo 00'eMHOMY BMICTY OKPEMHUX MOr0 KOMIIOHEHTIB!

CO + H, + CHa + SCyHp + CO, + HS + 02 + N, +...= 100%, (3.2)

ne hbopMyiu 3'€eJHAHb BUPAXKAIOTH 1X MPOIEHTHUM BMICT 32 00'€MOM.

Sk okucaoBa4, 10 MICTUTh KHCEHb, HEOOXIMHWHI sl MOpoliecy TOpiHHS,
3a3BMYail BUKOPUCTOBYEThCA MOBITpsi. CKiiaa MOBITPA 1 J€sAKl HOTrO BIIACTUBOCTI
npuBeACHI B MoAaTky B Tabmwmi D.2. 3a3Budvail 3 JOCTaTHHOK TOYHICTIO MOKHA
MpUMAMAaTH, 1110 MOBITPS CKJIAIAE€THCS 3 @30Ty 1 KUCHIO, TPUYOMY BMICT OCTAaHHBOTO 32
ob'emoMm 1 mo Ba3i BigmoBimHO 21 1 23,2%, a cepenHs MOJEKyJIsIpHa Bara Cyxoro
noBitTps — 28,97.

3.5 Cran naausa

[Ipu BUBYEHHI XapaKTEPUCTUK TBEPAUX 1 PIAKUX MAIUB 1 iX CKIIAy PO3PI3HIIOTH
pobouuit, zoprouuit i cyxuii cman naauea. Poooue — 1ie craH najauBa 3 TaKUM
BMICTOM 3arajbHOi BOJIOTM 1 30JBHICTIO, 3 SKHMHU BOHO J0OYyBa€eThcH,
BIJIBAHTAXYETHCA a00 BUKOPUCTOBYEThCs. CyXe — 1le CTaH MajuBa, 10 HE MICTUTh
3arajabHOi Bosiord. IlajbHe — 116 YMOBHMHM CTaH HaJlBa, 110 HE MICTUThH 3arajibHOi
BoJIOTH 1 30,1H. BigmosimgHo 1o dopmyinu (3.1) ckiaag pobodoi, cyxoi i TOprovoi Macu
MO3HAYAETHCS BIAMOBIAHO 1HJAEKCAMHU «P», «C» 1 «I» 1 BUPAKAETHCS HACTYITHOIO
PIBHICTIO:

C'+H " +S"+ N+ 0"+ A" + W’ = 100%; (3.3)
C°+H“+S“+N°+0°+A° = 100%; (3.4)
C'+H +S" +N' +0" = 100%; (3.5)

e XP, XC, x' - MPOIEHTHUH BMICT JAHOTO KOMIIOHEHTa BIATMOBIAHO B pOOOUiH,
CyXiif 1 roprouiid Maci.

BBaxkaeTbcs, Mo TOprOYMN CTaH MajduBa JOCTaTHbO CTaOUIBHUM, OCKUIBKH
€JeMEHTApHUN CKJIaJ 3aJ€KUTh BiJI POJAOBHUINA NajduBa. 3OBHINIHIM OanacT nanvBa
(3MiCT BOJIOTH 1 30J1H), HABIIAKH, MOKE 3MIHIOBATHCS B JOCHTH HIUPOKUX MEKaX.

Y dopmynax (3.3), (3.4), (3.5)3mict eneMeHTIB 1aHuH y BifcOTKax Ha 1 Kr
nanuBa. KoediieHTn mnepepaxyHKy CKIajay MajiuBa 3 OJHOTO CTaHy B IHIIE
npuBeAcHI B JoaaTKy B Tabymii D.3.

B raszomoni6Horo manvBa, Ha BIAMIHY BiJI TBEPJOTO 1 PiIKOTO, PO3PI3HIIOTH
JIMIIe JBa CTaHW: "cyxuil 2a3" (iHACKC C.T.) 1 "eonozcuit 2a3" (iHIEKC B.T.) — POOOYHIA
CTaH, 5Kl MO3HAYAIOThCA TAK:

CoC.F. + ng + CH S.F. + SCmHSF + Cogr +1/4 + Ngr :100% : (36)

CoB.F. + HZBF + CH L]?.F. + SCmH]r?F + C0123F +1/4 + NZBF + HZOB.F. - 100%
(37)

Y popmynax (3.6), (3.7) BMICT eleMeHTIB JaHWi y BiJicOTKax Ha 1 M° masnmsa.
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3.6 IImToma Temiora 3ropaHHd nmajimBa

XiMIUHMH CKJIaJ TajJiBa € BHUXIIHOIO XapaKTePUCTUKOIO, BiA SKOI 3aJIEKHUTh
MOJANBIINI PO3paxyHOK mpouecy ropinHs. [IpoTe, cam XiMiuHMIM ckiaa Ie He
BU3HAYa€ TEIUIOBY IIHHICT, manuBa. I[lpo 1me MoXHA CyIuTH MO 1HIIIH
XapaKTEePUCTHUIIl, 10 3BEThCS TEIUIOTO 3rOpaHHs HanuBa. Temiora 3ropaHHs — Ie
MUTOMA TEIJIOBA XapaKTEpPUCTHKA, SIKY 3aCTOCOBYIOTH ISl MOPIBHSHHS MIX COOOIO
PI3HUX BUJIB MajduBa MO iX TEIMJIOBINA I[IHHOCTI, @ TaKOX JJI PO3PaxyHKYy MpoIEecy
TOPIHHSL.

Tennoma 320panns nanuea Q — 1€ KUIBKICTh TEIUIOTH, IO BHIUISETHCS
oxuHuuero manusa (1kr a6o 1m®) npu Horo moBHOMY 3ropaHHi.

VY nmpoaykTax 3ropaHHs ajuBa 3aBK]IU MICTUTHCS BOJSIHA Tapa, 110 YTBOPUIIACS
IIpU TOPIHHI BOJHIO MajvBa 1 BUIAPl BOJIOTH MajuBa. SIKIIO MPOJAYKTHU TOPiHHS B
MpoIIeCi TEIUIOBIAAaYl OXOJNOMKYIOThCS 10 Temmneparypu Hmwxkde 0°C, To BoasHi
napu, IO 3HaXOJAThbCS B HUX, KOHJCHCYIOThCA 1 BUIAUISIOTH J1OJATKOBY KUIBKICTb
TEILIOTH.

VY 3B'13Ky 3 MM PO3PI3HAIOTH BUIILY 1 HHXKUY TEIJIOTY 3TOPaHHS MaINBa.

P
Buworo mennomoro 320panna nanuea (nosuadaetbcs Qg) HasuBaerbes

KUTBKICTh TeIlIa, 10 BUIUISETHCS MPH MOBHOMY 3ropaHHi 1 Kr TBepAoro (piakoro)
a6o 1 M° rasomomibHOro mNaiVBa, BKIIOYAIOYM TEILUIO, IO BHAULIETHCS MPH
KOHJIEHcAIlli BOJSIHOI MapH, IKa MICTUTHCS B MPOAYKTaX 3rOpaHHs MajuBa.

[Ipote, B mpOMHCIOBUX yMOBax MPOAYKTH 3TOpPaHHS MOKHAAIOTH poOOUYMit
MPOCTIp TEIJIOBUX arperatiB Mpu TeMIeparypl, L0 3HAYHO MEPEBUIILYE 0°c,
BIIHOCSIUM 3 COOOI0 TMapy, IO HE CKOHJAEHCyBanacsi. Tomy IMpu TEMIOBOMY
PO3pPaxyHKy KOTEIIbHUX arperariB KOPUCTYIOTbCS HUMNCYOI) MENI0OMON) 320PAHHA

P .
nanuea (no3uavaerses Qy ), BU3HaueHO 6e3 KOHAEHCALiT BOSHOI TapH.

.. P
Jns TBepmoro i pinkoro maamea, BenmumHy Qp MoKHa pospaxyBar
npuOan3Ho 1o dpopmyni Menjaeneepa, KO BIIOMUN CKIa] poOOY0i MacHu MajauBa:

QF =339CP +1030xHP - 1090 - S°) - 25X9xH" + WP) k[lw/kr ,(3.8)
7€ KOMIIOHEHTH poO0Y0i MAaCH Y35T1 Y BIICOTKaX.

Jliia ra3omofiOHOro majMBa HIDKYY TEIUIOTY 3TOpaHHS MOXHA pO3paxyBaTH,
MIJICYMOBYIOUH TETUIOB1 €()EeKTHU peaKiliil OKUCIEHHS TOPIOYMX KOMIIOHEHTIB TMajuBa:

Qp =127,7>xCO"" +108xH>" +358>CH" +590>C,H>" +555>C, Hy" +

B.I B.I B.I B.I B.I
+636XC,Hy" +913xC,Hg" +1185xC ,H; +1465XC . H;; +234XH.S
3
k/x/m (3.9
Jie¢ KOMIIOHEHTH MaJinBa y34Ti B 00'€eMHUX BIJICOTKAX.

TennoTBopHa 3AaTHICTH TBEPJAOTO NaIMBa KOJMBAETHCA B JOCUTH IIMPOKUX
MeXax, L0 MOSICHIOETHCA ICTOTHOK BIIMIHHICTIO CKJIaay poOodoi MacH MajivBa.
[Tpuponnuii ra3 Mae MeHIll BIAMIHHOCTI B CKJIaJll, TOMY B CEpPEIHHLOMY TEILIOTBOpPHA

- 3
3IaTHICTh IPUPOTHOTO Ta3y ckianae 35,5 M/[x/m™.
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3.7 Merta i oOMe:keHHS PO3PaXyHKY Mpolecy ropinHs

MeTo10 pO3paxyHKy TOpiHHSA NajuBa € BHU3HAYEHHS HACTYHMHUX KUIBKICHUX
XapaKTePUCTHUK:

P
teruiora 3ropadns nanusa (Qyp, xklK/kr abo kJx/M );

TEOpeTUYHa 1 JificHa BUTpaTH aTMOC(EepHOro MOBITPsl, HEOOXITHOTO MJIs
MIOBHOT'O CHaIOBaHHs oguHuUIl nanusa (L, MY/KT 260 MS/Ms);
Buxin (V, MY/KT 260 M3/M3) 1 CKJ1aJ] TPOAYKTIB IMTOBHOT'O 3rOPaHHS,
nepeBipka MaTepiaibHOro OaIaHCy i pO3paxyHOK HEeYB's3KH (Y BiZCOTKaX).
Po3paxyHoK BKazaHUX XapaKTEPHUCTHK 3A1MCHIOBATUMEMO HAa OCHOB1 HaJIaHOTO
XIMIYHOTO CKJIay MajrBa (TOYHi pO3paxyHKH).
B nporeci po3paxyHKy JIATUMYTh HACTYIHI JOMYIIEHHS:
1) Bci po3paxyHKH BeAyThCS Ha OAMHMINO NaymBa (1 Kr Ui TBEpAUX 1 piakux i 1 M
JUTSI Ta30IOAI0HMX TIAJIMB);
2) BCi ra3oBi 00'eMH pO3pPaxOBYIOTHCS 32 HOpMAIbHUX yMOB, TOOTO mpu 0°C 1 THCKY
760 MM pT.CT.;
3) 06'eM OIMH KMOJIS Ta3iB B X YMOBaX MPUIIMAEThCS PIBHEM 22,4 M,
4) sK OKUCIIIOBAY BUKOPHUCTOBYETHCS aTMOC(EPHE MOBITPS, CKJIAJl IKOTO BBAXKAETHCS

MOCTIMHUM: y oauHuii o00'emy moBiTps — 21% xwucHio 1 79% azory.
CriBBi1IHOIIICHHS 30Ty 1 KUCHIO MOBITPSI IPEACTABISETHCS Y BUTIISI KOHCTAHTH
79
=—=3/76. (3.10)
21

5) 3B'SI30K MiX KUIBKICTIO TPOAYKTIB peakiii 1 KUIBKICTIO pearyrunx pEYOBHH
BCTAHOBJIIOETHCS HA M1ACTaB1 HACTYIHUX MOJIOKEHb!
a) BCl XIMIYHI CITOJIYKH CKJIAJIAIOTHCS 3 ATOMIB OKPEMHUX CJIEMEHTIB, 3B'SI3aHUX
B IIEBHUX YNCEIBbHUX CITIBBIIHOIIEHHIX,
0) aroMu IpH XIMIYHUX PEakIlisgx 30epirar0Th CBOIO IHAMBIAYATbHICTH, TOOTO
IIPH peakilii BIAOYBAEThCS JIUIIE EPErPYIyBaHHs aTOMIB.

JI7s1 po3paxyHKiB BUKOPUCTOBYBATUMEMO OAIaHCOBI1 PIBHSIHHSI, IO MOKAa3yIOTh
[IOYATKOB1 1 KIHIEBI CTAaHM KOMIIOHEHTIB, 110 OepyTh ydacTb B peakuisx. Taki
PIBHSIHHSI HA3MBAIOTHCS CTEXiOMETPUYHMMHU, a XapaKTEPUCTUKAM, OTPUMAHUM Ha
OCHOBI1 CTE€XIOMETPUYHMX CHIBBIIHOIICHb, HAIAIOTh 1HACKC "HYJb' . Tak, KUIbKiCTH
NOBIiTPsl, TEOPEeTHYHO HeoOXiAHA Ui  CHAJIOBaHHSA  OJMHUII  TaJIUBa,
MO3HAYaTUMEThCA Lo, 2 TEOpeTHYHUIT BUXil NPOAYKTIB 3rOPaAHHSA BiJ] CIIAIIFOBAHHS
OJIMHHIII ITAJINBA IT03HAYaTUMETECS V.

[Ipore Ha mpakTuill AJiS MOBHOTO 3rOpaHHS MallUBa TEOPETHUYHO HEOOXIAHOT
KUIBKOCTI TOBITpS OyBae HenocTaTHbO. [lpuuMHamMu 1BOTO MOXYTh OYyTH
HEpIBHOMIpHA T0/laya TMOBITPS, IOraHe MepeMilllyBaHHS TMOBITpSI 3 MaJUBOM,
HEJIOCKOHAJIICTh CHATIOIYMX MPUCTPOiB 1 1H. ToMy B pealbHUX yMOBax MIJis
3a0€3MeUeHHs] TOBHOTO OKHUCJICHHS MAJIbHUX CKJIAJOBUX MajvBa MOBITPS MOJAIOTh 3
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AesikuM  HaaauimkoM. Lo milicHy (mpakTH4Hy) KiIbKiCTH BBEIEHOT0 MOBITPA,
HEOOXIIHY ISl CIIaJIFOBaHHS OJIMHMII NaJIUBa, MO3HA4YaroTh Ly (MS/KF abo MS/MS).

BigHomeHnHs AiiCHOT KIJTBKOCTI TIOBITPS 0 TEOPETUIHO HEOOX1AHOT HA3UBAIOTh
KkoedimieHTOM HaAIUIIKY NoBiTpst (Q):

a=Ya
Vo

KoedimieHnT Hagmumky moBiTpsl 3aj€XUTh BiJl BUTJISY MallUBa, CIOCOOY HMOro
criajgroBaHHS 1 Tak jpaii J{is rasomoaionoro manmBa 3a3puvaii a = 1,05 + 1,1; pigkoro
a =11+13; tBepmoro a =12+ 1,7. Yum OuIbII JOCKOHAJIO TOIKA 1 Kpalle
MPUCTPOi MAIILHUKIB, TUM MEHIIIE IOBOJUTHCS TOJABATH «3aUBOT0>» MOBITPSI.

Jivicanii (MpakTUYHMIA) BUXiA MPOAYKTIB 3ropaHHsl, SIKHH YTBOPIOETHCS MPHU
KOHKPETHOMY KOE(IIIEHTI &, TMO3HAYAEThCA V.

JIns ckilajlaHHs CTEXIOMETPUYHUX PIBHAHH HEOOXIIHO 3HATU CIIBBIIIHOILICHHS
Mac. KoxeH aToM eBHOTO eJIeMeHTY B Oy/Ib-sIKiid XIMIUHIM CIIONYIl Ma€ OAHY 1 Ty X
Macy. Ilo piBHAHHIO XIMIYHOI peakilii MOXXHa 3HAWTH Macu peareHTiB 1 MPOAYKTIB
peaxiiii.

ATOMHI 1 MOJIEKYJISIPHI Baru pe4oBUH, 110 3a3BUYall YTBOPIOIOTHCS MPU 3rOpaHH1
nanuBa, mpuBeAeHi B Tabmumi D.4 nmomatka. JlecITKOBMMHM 3HaKaMu 3a3BUYaid
HEXTYIOTb.

Po3rnsiHeMo TOYH1 po3paxyHKH FOpiHHS MAJUB, 3aCHOBaHI HA CTEXIOMETPUYHUX
CIIBBIJHOIIEHHAX MaJbHUX CKJIAJOBHUX 1 OKUCTIOBaya. Taki po3paxyHKHd MPUUHSIITO
Ha3MBaTU AHAJITUHYHUMH.

4 AHAJITUYHUHA PO3PAXYHOK I'OPIHHS TBEPJIOI'O I PIIKOI'O
IHAJINB

JUIs aHAIITUYHOTO PO3paxyHKy HEOOXIHO 3HATH €JIE€MEHTapHUI CKJaj MajvuBa
(muB. popmyiy 3.3):

C'+H +S"+ N +0"+ A" + W' = 100%.

VY naHiii gopMyni ckiaj manuBa 3aJaHu y BijcoTkax mo maci. Ilpu npomy
KHCEHb, HEOOXIIHUI NJI1 OKHUCIICHHS TOPIOYMX €JIEMEHTIB, MOTPIOHO BU3HAUUTH 3a
00'eMOM — B KyOi1uHUX MeTpax. [lns mepexoay Bi OAHIET ONMHUIIL BUMIPY 10 1HIIOT
BUKOPHCTOBYBATUMEMO MOJISIPHE CHIBBIJHOIIEHHS KHUCHIO 1 TOPIOYOTO €JIEMEHTY B
peaxiIiii OKUCICHHS.

4.1 BusHaveHHs 00'€eMy KHCHIO JJIsl CIAJTIOBaHHS 1KI majuBa

Sxum Ou ckianHuM He OyB CKJIaj BYTJIEBOJHEBOIO MalvBa, MPU HOTO MOBHOMY
3ropaHHi Byryienb OKUCIIEThC 10 CO,, BogeHs — 1m0 H,0, cipka — 1o SO..
PosrasineMo cTexioMeTpHUUHI PIBHSHHS peaKiliil OKUCICHHS

C+0,=CO0,; 2H,+0,=2H,0; S+0, =S0,. 4.2)
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JIJIsi OKMCTIEHHST OJTHOTO KMOJISI BYTJICII0O Macow 12 Kr moTpiOHO OJWH KMOJh
. 3
KHCHIO, 1110 3aitmae 00'eM 22,4 m~. OTKe, BUTpaTa KUCHIO HA MIOBHE criaifoBaHHsA 1 KT

224 =1.867 m°>/kr.

BYTJICLIO TOP1BHIOE

Toni, sxmo B 1 kr maHoro mamuBa MicTUThCS Byriemoo (%0) CP, TO IJIST MOTO
OKHCJIEHHS Oyzie MOTPIOHO KUCHIO:

Vg =0,01%,867>C" M/ kr.

Tyr, sk 1 B moganemux Gopmynax, koedimieat 0,01 HeoOXigHUMN, OCKUTEKHA TIPH
3aBJaHHI CK/ajy nanuea g0 Byrinemo C' Gyna 3aJaHa y BiCOTKaX.

3 gpyroro piBHsHHA (4.1) BUAHO, IO JJIS OKHCJICHHS IBOX KMOJIEH BOJIHIO
Macoro 4 Kr noTpiOHO OJJMH KMOJb KUCHIO, TOOTO HAa ropiHHSA 1 KT BOJIHIO HEOOXITHO
BUTpATUTH KucHiO 22,4/4=5,6 M/KT.

Tonal m1st OKUCIIEHHS BOJIHIO B KUIBKOCTI (%)HP, 10 MICTUTBECA B 1 KT majuBa,
Oyne moTpioHO 00'eM KHCHIO:

ng =0,016,6 X" m3/xkr.

. P . . o
Amnajoriuno, misg okuciacHus (%)S cipku B 1 kr maauBa HCOOXIAHUN KUCCHDb B
00'eMmi:

ng—; = 0,010,758 m>/xr.

Vg =001

Jlo cKJIagy TBEpAHX i PIAKHX MAIMB BXOAHTH SKACh KUTbKicTh KucHIO OF, sKuit

IIpU TOPIHHI MaJMBa MOXE OpaTH y4acThb B PEAKI[ISIX OKUCIEHHSA. TOMYy 3 CYyMapHOIo

00'eMy KHUCHIO, HEOOXITHOTO JJisi TOpiHHSA 1 Kr manuBa, chif BIJHATH 00'€M KHUCHIO

nanuBa. 3Hainemo 1ed 00'eM, BUKOPUCTOBYIOUM MOJISIPHE CHIBBiAHOIIEHHSA. OauH
KMOJIb KHCHIO Macoro 32 Kr 3aiimae 00'eM 22,4 M°, T06T0 1 KT KHCHIO Ma€e 06'eM:

22,4

=0,7 M3/ kr.

OT1xe, 00'eM KHUCHIO, 110 MICTUTLCS B 1 KT mmajimBa, CKJIaje:
o _ P _3
Vg5 =0,010,7>0" m°/xr.
2

3BiJiCH 3arajibHa BUTPATAa KUCHIO, HEOOXIAHOTO /JIS MOBHOrO 3ropaHHs 1 Kr
piakoro adbo TBEpJIOro najiupa, OyJae JOPiBHIOBATHU

—\/C H s o _
VOZ - VOZ + VOZ + VOZ ) VOZ -

=0,0141,867>C" +56xH" +0,7>8" - 0,7>O°)m*/kr.  (4.2)
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4.2 BuzHaveHHs 00'eMy MOBITPA IJIs cCHATIOBaHHA 1 KI majuBa

Teopetuununii 00'eM CyxXoro moBITpsS MOKHA BUSHAUYHUTH 3 BUPAKECHHS:
Lo™ =1+ K)®Vg  m3/kr (4.3)

ne K =3,76 (muB. hpopmyny(3.10)).
JlificHa BUTpaTa CyXoro MoBiTpsl piBHA

L(;'B' —a ><L%'B' M3/KT. (4.4)

Bwmict Bomoru moBiTps, SIK 1 TOPIOYMX ra3iB, 3a4al0Th B KIILKOCTI TpaMiB BOJISTHOT

3 . . C.B. 3

napu, o NOpuxoauThcs Ha 1 M~ cyxoro moBiTps, 1 MO3HAYAIOTh d r/M".
Buznauumo o0'em, 3ailMaHuii 1i€0 BOJOTOK, BHKOPUCTOBYIOUHU MOJISIPHE

. N o 3
cuiBBigHOIICHHA. OIUH KMOJIb BOJISHOI Imapu Macor 18 kr 3aiimae o0'em 22,4 m”.

22,4
3Bigcu 06'em 1 r Bonoru pieanii ———— = 0,00124 M2 /1. Toxi 06'eM BOIIHOI

18>1000

napu, IO MICTUThCS B MOBITPI, HEOOXIAHOMY JJisi TOpiHHS 1 KT majauBa, IOPIBHIOE
0,00124>d“® XL%'B' M/ k.

3BiJICM TEOPETUYHA BUTPATA BOJIOTOTO MOBITPS TOPIBHIOE!

L% = (1+0,00124>d“%) LGP m¥r (4.5)
a JilicHa BUTpATa BOJOrOro MOBITPS JOPIBHIOE!
L]z'B' —a ><L%'B' MYKT. (4.6)

4.3 BuszHaueHHs 00'eMy i CKJIaay NPOAYKTIB 3ropaHHs

[Ipu npoekTyBaHHI TEIUIOTEXHIYHUX arperaTiB MOTPiOHO 3HATU KUIbKICTh T'a3iB,
[0 YTBOPIOIOThCS, a0W MPABUJIBHO pO3paxyBaTW Tra30XoAu, IuUMap, BHUOpATH
npucTpiit (QuMococ) JUis  BUAANCHHS IMX Tas3iB 1 Tak gami [IpoaykTu 3ropaHHs
pPO3PAaXOBYIOTbCA TAaKUM YHHOM: CIIOYAaTKy BHpPOOJSAETHCA PO3PAXyHOK 00'eMy 1
CKJIaJly IPOJYKTIB 3ropaHHs npu a = 1, a norim —npu a>1.

B pe3yabTaTi NMOBHOIO CHAJIOBAHHA NAJUBA NpH_a = 1 yTBOPIOIOTHCS
MPOIYKTH 3ropanHs, mo MicTATh CO,, SO,, H>0 1 No.

O06'em nuMOBHMX ra3iB, IO YTBOPIOIOThCA NpH 3ropaHHl 1 Kr TBepaoro ado
piakoro nanuBa npu a = 1, piBHuit:

V, = VOCO2 + VOS'02 + VOHzo + VoNZ M/KT. 4.7

PosrissHeMo mie pa3 peakiii okucienns (4.1):
C+0,=C0,; 2H,+0,=2H,0; S+0, =S0,

BuxoprcToByoun MOJISIpHE CITIBBITHOIICHHS, MOKHA BU3HAYUTH, 110 3 OJTHOTO

3
KMOJISI BYTJIEII0 Macoto 12 Kr yTBOproeThes oauH kMoiab CO, ob0'emom 22,4 m™. Ile
O3HA4Ya€, IO B  pe3yJbTaTi OKHUCIEHHS 1Kr  BYTJIEHMIO  YTBOPIOETHCA
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22,4

=1,867m° / kr aBookucy Byriemo. Toxi npy cnamosanHi 1kr namusa 06'em

COg, 1110 YyTBOPHUBCS, JOPIBHIOE:
V% =0,014,867>C" m>/kr. (4.8)

AHanoriuHi MipKyBaHHSI TI03BOJISTIOTh BU3HAUNUTH 00'eM SO», 110 YTBOPHUBCS, TIPU
cnajroBaHH1 1kr maiuBsa.

V¥ =0,01>0,7>8" m*/xr. (4.9)

VY mpoaykTax MOBHOTO 3rOpaHHsI TBEPAOro ab0 PIAKOTO MajluBa BOJSHA MHapa
MOX€ YTBOPIOBATHCS:

1) npu OKHCICHHI BOIHIO;

2) mpu TIepexo/Ii 3 aJIuBa B Pe3yJIbTaTi BUMIAPY BOJIOTH, 1[0 MICTHTHCS B HiM;

3) npu BHECEHH1 BOJIOTUM aTMOC(HEPHUM Ty TTSIM.

. H,0 :
O6'em BomsHOi mapu V||*~ 1pH OKHCICHHI BOIHIO MOKHA BH3HAYHTH 3

MOJISIPHOTO CHIBBIJHOIICHHS MO peakilii WOro 3ropaHHs: 3 OJHOTO KMOJIS BOJHIO
Macor 2 KI' YTBOPIOETHCS OJMH KMOJIb BOASHOI mapu o0'emom 22,4 v, Toxi npu
cnamoBaHH1 1 kr manuBa 00'eM BOJSIHOT MapH, IO € PE3YIHTATOM OKHCJICHHS BOJIHIO,
PIBHUH:
V© =0,0122,4/2=0,01412xH" m>/xr.
[Tpu BUMapi BOJIOTH MajMBa 3 OJHOTO KMOJISI BOJHU Macor 18 Kr yTBOPIOETHCS

3 . . o e
OJIMH KMOJIb Tlapu 00'emom 22,4 m”. Toni ipu 3ropanHi 1kr manuBa 00'eM 11i€i Bojgoru
CKJIaJe!

Vr© =0,01522,4/18 = 0,014,244 XW" m> /xr.
O0'em BOIsIHOT MTapy, BHECEHOT 3 MOBITPSM, PIBHUI

V™9 =0,00124>xd“ LGB M.

BO3[J

3aranbHuil 00'€eM BOJIOTH, IO YTBOPIOETHCS MPU 3ropaHH1 1 KT najauBa, piBHUIA:

VS‘IZO - V;IZO + VVI;IIZO + VHZO —

BO3[J

=0,01411,2xH" + 1,244 XV ") + 0,00124>d“% . S® M /xr.  (4.10)

JIxepeliaMu a30Ty B IPOAYKTax MOBHOTO 3ropaHHs € camo mamuBo ((%0)N) i
atMoc(epHe noBiTpst a00 30arayeHe JAyTT.
: MM 3
[To maci kmonst azoty (28 kr) i Horo 00'emy (22,4 M) JIeTKO BH3HAYUTH 00'eM

22,4

1k a30Ty: =0,8v°/kr. Toxi

V3 =0,01>0,8XN" Mm%/ xr.
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Y armocdepHoMy TOBITpI MOpH CIIBBIJHOIICHHI O00'€eMiB a30Ty 1 KHUCHIO

V

N
K =——= 06'em azory ckinaznae:
0

2

BO3J

vN: =K ><\/02 MY/KT.
3aranbpHuil 00'eM a30Ty B JUMOBHUX Ta3ax, M
Vo = 00108 N°" +K %/, m°/xkr. (4.11)

Ckrag mpoAyKTiB MOBHOTO 3rOpaHHs Mpu chnanoBaHHl 1 xr manuBa npu a=1
BU3HAYAETHCSI TAKUM YUHOM:

\/ €0 A )
CO, = -2 x100%; SO, =—2— x100%:;
Vo 0
> (4.12)
WAES WAS
H,0 =% x100%:; N, =2 x100%.
0 0 J

00'eM i ckJjajl_NPOAVKTIB_3ropaHHsl _mpu_a>1  BIAPI3HATUMETHCSA Bij
aHAJIOTTYHMUX XapaKTePUCTUK MpU & = 1 13-3a HAABHOCTI HAJUTUIIIKOBOTO MOBITPSI.

Ockutbku Tipu a=1 nepeadavaeThCcsi HOBHE OKUCICHHS TOPIOYUX KOMITOHEHTIB,
To mpu a>1 ob'emu CO,, SO, 1 HyO 3anumarscs y ckiami MPOIYKTIB
3ropaHHs. Alle HaJUIMIIKOBE MOBITPS BIUIMHE Ha O0'€eMU mapu 1 a30Ty TaKUM
YUHOM:

VO =0 +0,00124 0P qa - 1) LGP M /kr; (4.13)
Vit = Vot +Kxqa- )V, m®/xr. (4.14)

Ha gpomatoxk g0 1pbOro B MOPOJAYKTaX 3TOpPaHHS 3'IBUTHCS  BUIbHHI
(HaJUTMIIIKOBUI) KUCEHB, 00'€M SIKOTO B MEpepaxyHKy Ha 1 Kr MmajuBa, BA3HAYAETHCS
o ¢hopmyii:

ng6 =(a- D)/, m® k. (4.15)

3 BpaxyBaHHSM BCIX JONOBHEHb MOXHAa pO3paxyBaTh o00'eM MPOTYKTIB
3ropanHs mpu a>1:

V, = V% + V0% + VI + VI +VEY wir. (4.16)
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Cxrag nmpoJIyKTiB 3ropanHs npu a>1:

CO, SO, )
CO, = Va ; SO, = Va ;
H.0 N. 4.17
H ZO = Va : N2 = Va : > ( )
VI/I36
0w =2 x100%.
V

5 AHAJITHYHUI PO3PAXYHOK I'OPIHHSA 'A3OIOAIBHOI'O
IMAJINBA

Ha BigMmiHy Bi TBEpAOro 1 piIKOTO MajlvBa XIMIYHMM CKIJIaJ Tra30omoaiOHOro
najvMBa HaBOJUTHCS Ha cyxy macy. [lo ckiamy cyxoro razy HeoOXiIHO BHU3HAYUTHU
CKJax razy y Boyioromy (poGodyomy) ctani. [ mepepaxyHKy CKIIaay IajuBa Ha
BOJIOI'Y Macy HEOOXiJHO 3HATH 3HAYEHHs BOJIOToCTi cyxoro razy d-'

Bonora B po6ouoMy ckiaal ra3onofiOHOTO MajlivBa 3HAXOJUTHCS Y BUTIISAL
BOJSIHOI mapu. 3MICT BOJIOTH 3aJ€XKUTh BIJ TemmepaTypu razy. Y npomatky D.5
MpuBe/iIeHa TaOIUIIsl BMICTY BOJIOTH CYXOTO MOBITPS 3aJ7€KHO Bl TEMIIEPATYpPH.

3a3Buyail BOJIOTUM CKJIAJ]] PO3PAaXOBYIOTh TaK CaMo, K JJIs TBepnoro 1 piaKoTO
nanusa. IIpote, SKIIO BimoMuii BMicT Boorn cyxoro rasy d-'" (r/m°> CyXoro rasy),
BHpaXCHUH B TpaMax Ha OJMH KyOIYHUN METp CyXOTo ra3y 3a HopMasibHHX yMOB 0°C
1 TUCKY 760 MM PT. CT., TO IPOICHTHHIA BMICT BOASHOI mapu (y 00'€éMHHX BiICOTKaX)
MOXHA 3HANTH MO OJIHIM 3 EKBIBAJICHTHUX (HOPMYIIL:

100>d“"
o = % a6 5.1
; 8036+d°" &)
C.T. C.I.
H,OPT = 0,001244>d oo - 0,1244xd % 1)
1+0,001244 >d™" 1+0,001244 >d™"
[ToTiM 0OYHMCIIIOIOTH KOEPIIIEHT NEPEPaXyHKY 3 CyXOro ra3y Ha BOJIOTHH:
B.I.
(= 100- H,0%" 52
100

3a JIOIIOMOTI'OI0 SIKOTO BUPOOJISIOTH NMEPEPAXYHOK BCIX CKIAJOBHUX IajJuBa HA BOJIOTY
Macy 1no popmyi:

B.T'. - k )XC.F.%. (53)
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[Ticns mepepaxyHKy cyma BCiX XIMIYHUX €JIEMEHTIB NajauBa, BKiItoyaroun H0,
noBuHHA fopiBHIOBaTH 100%.

Jai o popmyiti (3.9) po3paxoByIOTh TEIUIOTY 3rOPaHHS MaIHBa QE' :

5.1 Po3paxyHoK 00'eMy KMCHIO i IOBITPSI A/l CIAJIOBAHHA 1 M rasy

EneMenTapHuii CKJIaJ ra3omnoiOHOrO majiuBa BiAmoBigHO a0 (hopmynu (3.7)
PIBHUH:

CoB.F. + H 2B.F. + CH L]?.F. + SCmH ]r?.r. + COZBF +
+ H sz.F. + N 2B.F. + O]ZSF +1/4 + H 2OB.F. - 100%

BuBenenns po3paxyHkoBuX GopMyI1 sl Ta30M0I0HOTO MaJIUBa MPOCTIIIE, HIK
JUISL TBEPJOTO 1 PIAKOTO, OCKUIBKHM MAJIMBO 1 OKUCIIOBAY 3HAXOMSTHCA B OJTHOMY 1
TOMY 3K arperaTHOMYy CTaHI. 3amuIlleMO BIAMOBIAHI peakilii OKUCIEHHS HalbHUX
CKJIaJIOBUX TaJuBa:

2CO0+0, =2C0O, , 1o6t0 CO+0,50, =CO,;
2H, +0, =2H,0, rto6ro H, +0,50, = H,0;
CH, +20, =CO, +2H,0;

C.H, +(m +2)02 = mCO, +2H20;

2H,S+30, = 280, + 2H,0, to6r0 H,S+150, =SO, +H,0.

3 KOXHOTO PIBHAHHS BHJIHO, IKa KUIBKICTh KUCHIO IPUXOJUTHCS HA OJUH MOJb
roproyoi CKJIaJg0BOI, MIM®. Tomi 06'eM KHCHIO, HEOOXiZHMI IS MOBHOTO
CHAIIOBaHHA OJHOTO KyOIYHOIO METpa rasy B HOPMaJbHMX yMOBax mpu a = 1,
MOXHa 3HaUTH 10 POPMYJIi:

Vo, =0,01{054CO™" +Hy"") +2xCH, +

+(m+2) XSC, H>' +15XH.,S- OF'], M. (5.4)

Jlami BignoBimHo 10 Gopmynu (4.3) 3HAXOAMMO TEOPETHUHY KIJIBKICTH CYXOTO
MOBITPs, HEOOXIAHOTO [l 3TOPaHHS OJHOTO KyOIYHOTO METpa Tra3omnoaiOHOro
naymBa (nmpu a = 1):

Lo™ =@+ K) R/, , v (5.5)

ne K = 3,76 (muB. popmyny(3.10)), i BiamosigHo n0 dopmynu (4.4) — niiicHa
KUTBKICTB CyXo0ro moBitps (rmpu a > 1):

L(;'B' —a ><L%'B', MM, (5.6)
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Jlani BignoBinHo 10 Gpopmyiu (4.5) TeopeTrdHa BUTpaTa aTMOCHEPHOTo MOBITPSI
piBHA!

Lo = (1+0,00124>d“%) x5 M, (5.7)
a JificHa BUTpaTa — BIAMOBiIHO 10 Gopmyiu (4.6):
L]z'B' —a ><|_](3)'B' MM, (5.8).

5.2 Po3paxyHOK BHXO/JYy NPOIYKTIiB 3ropaHHsA

[IponykT TMOBHOrO 3rOpaHHSl Ta3oNoIOHOr0 mMaluBa MpHU a =1
cknamarotecsa 3 CO,, SO, HyO, No.

O0'emu oKpeMHX CKJIaJI0BUX MPOYKTIB 3rOPAHHS CKIIA/Ial0Th:

Ve % =0,01¢CO3" + COP" + m>SC, HP") v (5.9)
V0 = 0,01(H, 0P + HE™ + H, ST + g XSC,H) v (5.10)

Vo =0,0LNZ" +K /g ¥ (5.11)
Vp?: = 0,014S0;" + H, S™1) M (5.12)

Toni BuXia NpOAYKTIB 3rOpaHHs MpHU cradtoBaHHI 1 M ra3ornoaioHoOro najimBa
npu a =1 ckiane

Vo =V % + V3% + V' + V] + Vv v’ (5.13)

. 3 .

[Ipu cnantoBanHi 1 M~ razomoioHOrO ManuBa 3 a>1 B MPOAYKTaxX 3TOpPaHHS

3'SIBUTHCS] HAJIUILIKOBE TOBITPS, SIKE BIUIMHE Ha 00'€M a30Ty 1 JaCTh HAJJTUIIKOBUI
KuceHb. Tomy npu a > 1

Vi = 001N +a K ®, v’ (5.14)

Ver =(a- )%, i’ (5.15)
Kpim Toro, 3MiHUTBCS 00'eéM BOJSTHOI MTapH.

VIO Z i 0.00124>d“* o 2
1+0.00124>d“®

Toni BUXia MPOAYKTIB 3ropaHHs Mpu @ > 1 piBHUIA:

SYSAYed (5.16)

V, =V + V0 + VIO + v Ve MO, (517)

COo, _\,CO SO, — /SO
I[C Va 2_VO 2 VaZ_VO 2.
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Po3paxyHOK Ckjaay MNPOIYKTIB 3rOpaHHs 3JIHCHIOETHCS TaK camo, SK JIs
TBEpJOTO 1 pigkoro nmanusa (aus. 1. 4.3, dopmynu (4.12) i (4.17)).

6 IEPEBIPKA IIPABUJIBHOCTI PO3PAXYHKY 10O MATEPIAJIBHOMY
BAJIAHCY

BinnmoBimHo 110 3akoHY 30€peKEeHHsI Macu CyMmapHa Bara BCIX MPOAYKTIB
3ropaHHsl MajuBa JOPIBHIOE Ba3l CHAJIOBAHOTO MajWBa IUJIIOC Bara IMOBITPS, IO
BUTPAYAETHCS TIPU CHIATIOBAHHI.

[Ipu mpaBUIBHOMY PO3paxXyHKY KIJIBKOCTEH pPEYOBHH, 10 OEpyTh y4yacTb B
MpoIlecl TOpiHHS OPraHIYHOTO TMaJiuBa, TOBUHHE BHUKOHYBATHCS HACTYyIHE
OajlaHCOBE CHIBBIIHOIIEHH

MTOHJI + MBOSI[ - Mrop * DM: (61)

e

Mions » Mposs » Mrop — BIAIIOBIIHO Macu IajauBa, HOBITPS 1 MPOXYKTIB FOPIHHS,
KT,

DM — HeB's3ka OanaHcy, 0 gomyckaeTbes He Outbiie 1% Big M.

Ile ©GanaHcoBe CHIBBIIHOUIEHHS € TMEPEBIPOYHUM TMpPU  BHUKOHAHHI
PO3pPaxXyHKOBOI'O 3aBJIaHHS.

Tyr

MTOHJI =1x Torum MBosn - I—P;;B X 55 Mrop - Va X rop- (62)

[IUIBHICTE MAanuBa [ 1on;, BOJOTOTO MOBITPA [, 1 MPOLYKTIB TOPIHHA [ op
PO3paxoOBYETHCS MO BIAMOBIIHOMY CKJIaay 1o (Gopmyi:

Mg 2CO+My o H,0+...
B 100 22,4

r

, (6.3)

Je ' — IIUIBHICTD, KF/MS;

Mco, My os--- — Bimmosimui momekymspui macu CO, HyO, ... , mo
BU3HA4YaTUMYThca 10 Tabd. D.4 .

PospaxyHok watepianbHOTO Oanmancy Bupobmstumemo i V=1000 xr

. . 3 . .
TBepaoro abo pigkoro mamuBa i st V=100 M~ razomoaiororo manusa. Toi KOKHY
3 Mmac y ¢opmyrnax (6.2) HEOOXiTHO IOMHOKUTH Ha KUTBKICTh mainuBa V.

22



7 3ABJAHHS IO KYPCOBOI POBOTHU

TEMA KYPCOBOI POBOTH: «PO3PAXYHOK I'OPIHHS ITAJIUBA»

3AB/IAHHAIL. BianoBigHo 10 BapiaHTy pO3pOOUTH alIrOPUTM 1 CKJIACTH
porpaMmy po3paxyHKy TOpiHHS MMaJIUBa.

IMOCTAHOBKA 3AJIAUL.
|. Jlnsa 3agaHoro najvea i yMOB MO0 CHANIOBaHHA OOYMCIUTH HACTYIHI MapaMeTpu
TOPIHHS:

1) cxnaxg manmBa y BojioroMmy (po0Oodomy) CTaHi — SKIIO NOYATKOBUM €
CTaH, BIAMIHHUHN B17 poOOUOro;

2) TEIUIOTY 3ropaHHs NainBa (HIKHIO);

3) TeopeTHUHY 1 AIHCHY KUTLKOCTI IMOBITPs, HEOOXITHOTO JIJIs CIIATIOBAHHS
OJMHUIII ITaJI1Ba;

4) KUTBKICTH 1 CKJIaJ TPOAYKTIB 3rOpaHHS OJWHHIN TajuBa 0e3
HAJIJTUIITKOBOIO MOBITPS 1 3 HAAJIUIIKOBUM MOBITPSIM,

5) martepianpHuii OajaHC TOPIHHS IMajauBa. IS PIAKUX 1 TBEpAUX IAJIUB
oO0uncimt Oamanc Uit maimusa Macoro 1000 kr, mig ra3ornomiOHMX
nanmB — 06'eM manusa npuiiasTa pisaaM 100 M2,

[1. TToOynyBat B MS EXxcel giarpamy (miarpamu) — BiAMIOBITHO 10 BapiaHTYy.

BUMOI'M 1O BUKOHAHHHI.
1. Tlporpamy ckimactu Ha MoBi Object Pascal i Bimraguté B iHTErpOBaHOMY
cepenoBuii nporpamysanHs Delphi.
2. Y mporpami nependoadnTi HaCTYITHI TyHKTH:
a. BreneHHs BUXiTHUX aHUX,
b. OOuucieHHs mapaMeTpiB MpoIeCy TOPIHHS 1 BUBIJ 1X y BIKHO TPOCKTY;,
C. BuBiza B TekcToBuUil (aiin pe3ynbTaTiB po3paxyHKy pa3oM 3 (popMynamu,
MO SIKUX BUPOOJISBCS pO3PAXYHOK;
d. Buxina 3 nmpoekry.
i nyHKTH 0OPMUTH Y BUTJISIAI MYHKTIB MEHIO 200 Y BUTJIS/II BKJIAJ0OK CTOPIHOK.
3. YV rtabnmuunomy penakropoBi MS EXcel BukoHaTH KOHTPOJIBHHHA PO3PaxXyHOK
3a/1a4i 1 MepeKOHATUCA B IPABUIBLHOCTI PO3PaXyHKIB.
4. 30epertu Ha JUCKETI HACTYMHI (ailnu:
a  ®daitnu NpoeKkTy — B OKPEMOMY KaTajo3i;
b. ®aiin koHTpOJIBLHOTO po3paxyHKy B MS EXcel, mo Bkitodae poOoumii
JUCT 3 O0YUCIEHHAMH, poOounii TUcT 3 GopMyliamMH 1 Aiarpamy;
C. dail i3 MOSICHIOBATLHOIO 3aMCKOI0, HaOpaHwuii B penakropi MS Word.
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Bapi-
aHT

©CoNou,rwWNE

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.

20.
21.
22.

88,0
84,7
86,2
87,0
84,6
87,6
86,9
85,5
87,9

91,8
95,1
93,6

79,3
83,9
81,7
79,8
83,2
82,4

49,1
50,4
54,7

BAPIAHTHU BUXIJTHUX JAHUX

8,5
9,9
9,7
8,6
10,7
8,3
9,2
10,3
8,0

1,3
0,6
1,0

5,2
3,8
4,1
5,0
4,5
4,9

6,1
59
6,0

Pinke 1 TBepae manuBo

Ckuan, % ( macn)

OP

0,4
0,5
0,3
0,2
0,4
0,5
0,3
0,2
0,4

1,1
0,8
0,9

1,0
0,9
1,2
0,8
1,3
1,1

6,5
6,8
5,3

NP

0,3
0,4
0,5
0,3
0,4
0,4
0,3
0,4
0,5

1,3
0,9
1,1

s AP
MasyT
0,5 0,3
0,7 0,2
0,4 0,1
0,6 0,3
0,3 0,2
0,5 0,1
0,7 0,3
0,5 0,2
0,6 0,1
Kokc
1,1 0,4
0,6 0,2
0,7 0,3

2,0
3,6
2,8
3,0
3,4
2,6
2,3
2,9
2,5

3,0
1,8
2,4

Kam'sine Byrinuas

0,8
1,2
1,1
1,3
1
0,9

0,8
0,9
0,7

0,5 8,6
0,8 5,6
0,7 7,7
0,6 8,4
0,5 6,7
0,7 6,9
Topo
0,1 6,2
0,1 3,9
0,1 3,1

24

4,6
3,8
3,5
4,1
2,8
3,1

31,2
32,0
30,1

1,30
1,38
1,26
1,37
1,34
1,27
1,32
1,29
1,36

1,46
1,48
1,52

1,50
1,47
1,49
1,45
1,51
1,44

1,51
1,46
1,48

dC.B.

/M

14,0
15,1

13,2
13,9
15,3
15,4
13,4

15,2
13,9

13,3
14,5
15,8
13,8
12,9
14,1

12,1
10,2

tC.B.

16

15

17

10



[Tpuponnuii ra3

Ba Ckiaan % ( 00'emy)

pia dC.F.’ tC'B',
ur CH{T C,HS™ CHS™ CHG CHG™ H,S™ N§™ cos™ & om® °C
23. 80 19 02 03 93 03 12 50 70
24. 767 45 17 08 06 10 145 02 13 50 60
25. 922 08 0,1 6,9 12 50 50
26. 940 45 07 04 02 02 115 50 30
27. 979 0,1 18 02 11 50 20
28. 979 05 02 01 12 01 115 50 70
29. 980 04 02 13 01 105 60 40
30. 8B5 40 10 05 05 04 01 11 50 20
31. %5 10 02 01 31 01 12 50 10
32. 975 06 03 02 02 11 01 11 50 30
33. 972 04 09 06 05 03 01 12 60 40
34. 91,7 54 12 07 1 12 60 70
35. %40 33 03 02 17 05 13 60 20
36. 8643 484 148 0452 1267 495 0581 12 60 60
37. 980 18 02 115 60 30
38. 977 16 07 11 60 40
39. 600 40,0 115 60 20
40. 979 05 02 005 13 005 105 60 10

[To6ynyBaT HACTYMHI AlarpaMu.

1) nns BapianTiB 1 + 22 — giarpam, o BigoOpakyroTh CKJIa MPOITYKTIB TOPIHHS
npu a=1 1 npu a>1;

2) nnsa BapiantiB 23 + 40 — giarpamu, o BiqoOpakyIOTh CKJIaJ ra3y B CyXoMy i B
poOo4OMy CTaHi.
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CIIUCOK JIITEPATYPH

1. Tenmorexuuka: Yueb. mis By3oB / A. I1. backakos, b. B. bepr, O. K. Butt u ap.;
[Tox pen. A. I1. backakoBa, — 2-¢ u3f., mepepad. — M.: Dueproaromuzaat, 1991. —
224 c: un.

2. benocenbckuit b.C. TexHOMIOTHS TOMIMBA U YHEPTETUISCKUX Maces. YUeOHUK TS
By30B. M.: U3n-80o MOU, 2003. — 340 c.

3. 'ymua C.H., Kazses M.J[. Pacuerst ropenus TomiuB: Yueb. mocobwue.
ExarepunoOypr: YI'TY-VIIH, 1995. — 38 c.

4. I'puropbeB K.A., Pyunbirun FO.A., Tpunuenko A.A. TexXHOJOTHS CXKUTAHUS
OpraHUYECKUX TOIUIUB. DHepreTuueckue Ttormsa: Yued. nocodue. CII6.:1U3a-Bo
[TomurexH. yu-Ta, 2009. —92 c.

5. Meronuueckue yka3zaHus IO pacueTy TOpPEHUs Tra3000pa3HOro TOIUIMBA C
npuMeHeHrneM OBM (s CTYACHTOB METAUTyPrHUSCKUX M IHEPTrEeTHUCSCKHUX
cnenuansHocTelt) / Coct. E.M.Kazanues, C.1.I'unkyin, A.H.JIe6enes. — JloHenxk:
JIITN, 1988. — 24 c.

6. Apxanrenbckuii A.Sl. SI3pik Pascal m ocHoBel mporpammupoBanus B Delphi.
Yyeonoe nocobue — M.:000 "bunom-IIpecc”, 2004 . — 496 c.

/. Meronuyeckue yKazaHMsT W 3aJaHus K JabopaTopHbIM  paboTam IO
AITOPUTMH3AIMN W TIporpaMMupoBanuio B cpene Delphi (mist crymenToB Beex
cneruanbHocreit) / O.M.KonsitoBa, H. K. Illatoxuna. - Jonenx: JouHTY, 2007.
—84c.

JOJATOK A. TPA®IK BUKOHAHHS KYPCOBOI POBOTH

Neni/mt | Buau pooiT Tepmin BukoHanusa | BinmiTka npo
(HaiiMeHyBaHHS PO3IiTiB) (THKIEHDb BHKOHAHHA
cemMecTpy)
1. BBeneunns. [loctanoska 1-2
3aBJIaHHS
2. | KorTponbHwmii mpuKIiIa; 34

pO3paxyHKu 1 HopMynun

3. | IlobynmoBa giarpamu )

4. | Anani3 pe3yJbTariB 6

5. | CTpyKTypa AaHMX 1 iX YMOBHI 7
MO3HAYCHHS

6. | biok-cxema anroputMy 8

7. | KommoHnoBka ¢hopM MpoeKTy 9

8. | CxnamanHHs i BifJtagka 10-12
nporpamu

9. | OdpopMieHHS MOSCHIOBAIBHOT 13-15
3aITUCKU

11. | 3axuct KypcoBoi poboTH 16-17
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NOJATOK B. TIPUKJIAIN O®OPMJIEHHS OKPEMUX EJIEMEHTIB
MOSICHIOBAJIBHOI 3AITUCKHA

Honatok B.1.  TurtyjabHuii aucr
MiHICTEepCTBO OCBITH | HAYKH YKpaiHU

JTOHELBKUI HAIIIOHAJIbHUH TEXHIYHUA YHIBEPCUTET

Kadenpa o6uncaroBaaIbHOIO
MAaTEeMAaTHKH 1 IPOrpaMyBaHHs

HOACHIOBAJIBHA 3AIINCKA
J10 KYpPCOBOI pOo00TH 3 TUCIHUILIIHA
«OcHOBH iH(pOPMALIMHUX TEXHOJIOTIH i MPOrPAMyBaAHHA»

CTy/ICHTA

rpynu ¢ak-ta

@10

(3a;mikoBa KHIKKA Ne )

KepiBHuK po6OTH:

®I0O kepiBHMKA

Joneubk-200
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HonaToxk B.2.  Jlucr 3aBaaHHs

MiHICTEepCTBO OCBITH | HAYKH YKpaiHU
JTOHELBKUI HAIIIOHAJIbHUH TEXHIYHUA YHIBEPCUTET
3ABJIAHHS
Ha KypCOBY pOOOTY 3 AUCHHILIIHU

«OcHOBH 1HPOPMAIIHHUX TEXHOJIOTIH 1 IpOorpaMyBaHHSI»

CTYICHTOBI

rpynu (pak-ta

@10

TEMA KYPCOBOI POBOTU:
«Po3paxyHOK TOpiHHS IPUPOJAHOTO razy»

JlaTta Bumadi 3aBaanss. 15.09.2009
Tepmin 31auai pobotu:  15.12.2009

Buxigni nani

Ne HaiiMmeHnyBaHHA BeJIMYMHU 3HavyeHH
n/n b

1. | Cknag ra3y B cyxoMy ctasi %0:

Ch4 98,0
C3H8 0,9
C4H10 0,8
N2 0,3
2. | Bmict Bomoru cyxoro rasy, r/m3 5
3. | KoedinienT HAAIUIIKY TOBITPA 115
4. | Temmepatypa armocdeproro mositpst, °C 10

KepiBHuk
MO/IITHACH

28



HNonatok B.3. Pedepar
Pegepar

[TAJINBO, TOPIHHA, CTAH IIAJIMBA, TEIUIOTA 3I'OPAHHA,
IIPOJYKTU T'OPIHHS, MATEPIAJIbHUM BAJIAHC, AJI'OPUTM, BJIOK-
CXEMA, ITIPOTPAMA, OBJECT PASCAL, EXCEL.

Cropinok — 20, manmoHkiB -1, Tabmun- 1, miarpam -1, mkepen — 5.

OO'ekTOM MOCHKEHHS € TPOIEC TOPIHHS Ta30Moa10HOTO MajauBa 3aJaHOTO
ckiany. Meta poOoTu:

1) po3pobka anroputMy 1 HammcaHHs mporpamu Ha wmoBi Object Pascal,
MPU3HAYECHOI [JJi1 PO3paxXyHKY TOpPIHHS MPUPOJHOrO Tazy, BKIIOYAIOYU
nepepaxyHoK MajiuBa Ha poOOYM CTaH, BU3HAUYECHHS KUIHLKOCTI HEOOXITHOTO
KHCHIO, TEOPETUYHOTO 1 A1CHOro 00'eMiB MOBITPS, TEIJIOTH 3rOPAHHS MAJIUBa
1 IEpPEBIPKY MaTepialIbHOTO OanaHCy TOPIHHSA;

2) po3paxyHOK TOpiHHS 3a jornomoror TabmuuHoro penakropa EXCEL;
nooynoBa B EXCEL nmiarpamu, mo BigoOpaxkae ckiaja MajuBa B CyXOMy i
poboyomy cTaHi.

VY nosicHIOBaNbHIN 3amucIll MPEACTaBICHO OJOK-CXeMYy Ta OINKC alTOPUTMY
pPO3paxyHKy TOpIHHS; TEKCT MporpaMH 1 pe3ylbTaTu il poOOTH; Jiarpamu
€JIEMEHTapHOTO CKJIaly MajJuBa.

HMonatok B.4. 3mict

3micT
331501 (53203 6 U 5
1. TIOCTAHOBKA 3ABIIAHHS . . ..cceeeeeeerrereresreessnssssnnessssnnnasssssssssseseees 6
2. KOHTPOJBHHUH TIPHKIIAI +evveerrerrersseesseeseesseessemssesssssseessesssessensses 8
3. BIIOK-CXEMA QIITOPHTMY -...uververerueeeeseessessessessressessssssessessessennes 9
4. OITUC ATITOPUTMY....eerueerrees ceeerseesseessesases sessesssesseessesnss eesseessens 10
5. XapaKTepHCTHKA JaHUX 1 X YMOBHI MO3HAUCHH......cvverreenne. 11
SRS NS 05 o 1o To) o Y- 1 S 12
7. OIHC POOOTH TIPOTPAMI..eeerveeres wrreerenss eeserssses seessseens seseessses 13
8. Jliarpama CKJIaAy MaJuBa B POOOYOMY CTAHI...ecrreers woveerennn 14
9. AHAI3 PEBYIIBTATIB..ccuveruerrees cererieeres ersessees sressesnees sesesiesseenes 15
BHCHOBOK. ...ciitiiiiii ceiiiiiies it ceeeiieees reeeeines cenneeeesnees 16
CHIHUCOK BUKOPHUCTAHOT JITEPATYPH . ceees cuvrererans weeramenees ereeesnnes 17
B Q)i F: s o) < SSRRRRRR 18
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Jonatok B.5.

KoHTpO/IbHMI NPUKJIA

@] @aAn (paska  Bua BoTaeka @opmat  Cepere Jandbie  OkHo  Cripaeka g x
A B B D E F G H | J K L 7] M 5] P O
1 Pac4eT ropeHus rasccfpasHoro TonamMea —
2 HCXOQHFE DIHHEFES
3 | & | o | £, ¢ ‘ K |
4 I 5 [ 115 | w0 [ 378 |
5 CocTap cyxoro rasa (c.r.), %
B | [ | H2" | cHA® ‘ c2H1" | C2H2" | C2H6" | C3H8" ‘ cAH10® | C5H12® | H2s" ‘ n2* | 02" | c02® I 502° | = |
i | 0 [ 0 [ os,00 | o ] o | o [ o, [ o, o | o [ o3 | o [ o [ o [ 10l
8
9 Tatmma D.5
10 Bnarocog CYXOT 0 BO5J¥Xa B 5aBHCHMOCTH OT T P aTYHEL
1 | 0 [ s [ 1w [ @z [ 30 [ a0 T so [ s [ 70 1]
12 | &, ot | 4,9 | 7 | 9,3 | 19 | 35,1 | 63,1 | 111,3 | 197 | 356 |
13
14 BERDICACHAT
15 [1. mepecrues na mraxuyn maccy |
16 H20M =%} 0,618 k= 0,09392
17 CocTap Buasnoro pabouero rasa (B.r.), %
18 | co™ | H2™" | CHA™™ ‘ C2HA™ | Cc2H2™ | C2HE™" C3HE™ CAH10™" c5u12”‘| H2s™ ‘ H2™" | 2™ ‘ co2™ | 5025 | H20™" | = ‘
19 | 0 | 0 [ a7,308a | o ] o | o [ o9 [o7es] o [ o Jozes] o [ o 0 |o0,618 ] 100 |
20| Koz
2 wvioz): 0,5 0,5 z,0 3,0 Z,5 3,5 5,0 6,5 8,0 1,5
22| opm: 127,7 108 358 590 555 636 913 1185 1465 234
23| Vo(H20): 1 2 2 1 3 4 5 5] 1 1 b
24| vy (Co2) 1 1 z z 2 3 4 5 1
25| Wy lg0z) 1 1
2%
2 |2.Pacueq' EOIARECTBA EKXRCACRONa H BO3Oyxe Ond cauraxss 1 M7 rasa I
28 V_ 02| [m3/m3]= 2,044 d" " [p/u3]= a,800 Qpu|[rIx/u3]= 36626
29 LO® | [m3/m3]= 0,731 LO® " | [13/13] = 0,840
30 Lo " [m3/m3]= 11,190 Lo ™ [m3/m3]= 11,326
3
2 3.Pacuew oBzemz mpomyrwos ropemms 1 M3 rasa ] =
33 a =1 o = 1,15 %
34 Vo' [m3/mal= | 1,083 v [masmal= 1,033 %
@ V0™ [m3/m3l= | 0,000 vo'™ [m3/m31= 0,000 2
£ wO™| [w3/mal= | 2,030 vo™* [ws/mal=| 2,166 7
7 vO% [masmal= | 7,689 vo [masma]= 8,842 <
38 VO [M3/M3]= 10,752 V_0Z_ws8. [m3/m3]= 0,307 %t
39 Vo [m3/m3]1= 12,35 0
@] @aAn (paska  Bua BoTaeka @opmat  Cepere Jandbie  OkHo  Cripaeka g x
A B B D E F G H J K L M N P 7
40 | 4. Pacues  mpouensmoro cocwasa mpomyrwos ropemms 1 m3 rasa =
41 a=1 o = 1,15
42 coz=|  9,60% ©02 == 8,368
43 F02= 0,00% S0z == 0,00%
44 H20=| 18,883 HIO == 17,54%
15 Hi=| 71,52% NZ_s= 71,61%
16 = 100,00% 0Z_musB.= 2,48%
7 - 100,00%
45 2. Harcpramsnss Gananc ropemus {(upm cxaramar V=100 " rasa) :
48 v [m3]= 100
a0 Oppor Pacxor
3 NpMpoOHER ras NpoOYKTH MopeHWa Tafmma D.4
Homewyn
Honexysp Hoxenyasp) spras
52 % nan mMacca % nag macoal BewecTso | macca
53 o™ co 0,000 28 C02 a= Coz 8,36% 44 co 28
A4 HZ™ H2 0,000 2 502 a= 502 0,00% 64 co? 44
55 CcHA™ CHY 97,394 16 H20 a-| HIO 17,54% 18 H2 2
86| C2H4™ C2HA 0,000 28 H2 a=| m2 71,61% 28 HZ20 18
57| c2H2™ CIHZ 0,000 26 02 ms6.=| o2 z,48% 3z w2 28
58| C2HE™ CIHE 0,000 30 I= 100,00% 02 3z
59| C3H8™ C3HE 0,894 44 Macca NpoRyRTOE ropesmA, e 1525,858 s02 64
60| c4aH10™ C4H10 0,795 58
61 c5H12™ C5H1Z 0,000 72
62| H28™ HZS 0,000 34
63 w2™ w2 0,298 28
64 02" 02 0,000 32
65| co2™ coZ 0,000 44
=15} 502" 302 0,000 64
67 |  H20™ HZO 0,618 18
68 5= 100,0
69 Macce TOmEA, KD = 74,352 o
70 BosOyx E
71 |_koosa= 0,088 =
Q
MOnE Ky LAY E
72 8 naa macea <
73 H20" T (%) H2D 1,205 18 <
74 02" (%) oz 20,747 3z 8
75 02T (%) n2 78,048 28 lg
76 == 100,0 :
b macce Bosgyxe, kr = | 1451, 667 e
78 Hroro, mr: 1525,920
79 Hesasma:  Am/mg= | 0,003

PoGounii nuct 3 00UHCICHHAMHA
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o
i
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[Mhapka Bua Berapka @opmat  Cepekic HadHble  OkHo  Chpaeka o &

=

B © D [ E F G H
PacuyeT ropeHHs FEBOOSPEEHDFO TOMAIMEBA

Hexoprnse
I e | « ‘ B
Is [1,15 [10

Cooran oysoro raba {o.r.}, &

°¢ [ & |
[3,76 |

CHA | Cc2HA" c2H2" | C2HG" ‘ c3ug’ ‘

BB [o lo [o

W~ m e W k|

Tabmmga D.5

=}

Brarocojepkanie CYXOro BOSJEYKA B BABMCHMOCOTH OT TEMIEPaTYPE
£, °c

a 5 40 50

12 ", o f4,9 7 9,8 |19 111,3

BIrZLCAEHEA

II. epecieT HA BAIKHYR MIACCY
Hzo" ™'=(%) =100*dc.r./ (803, 6

Cooran Brawroro pabowero

k= =i 100-HZ0B

raza (B.r.), %

CHA™

C3HE™ ‘
=k 17

C2HE™" ‘
=k 17

|c2H4"‘ C2H2™" |
[=k*E7 [=k* 7 [=r 67

H2™" ‘
[=k*p7

co
=k*E7

[Erte7

Fozg—TH
2 Vo)
Qpr:

()
1277

0,5 2 3
108 358 580

2,5 3,5 35
553 636 013

6,5
1185

Vo [HZO) 2

1 2 2

1 3

vy (o) :

1 1 2

2 2

Vo [50Z)

2. Pacuer XOMHYECTER KHCAOPORA # BOSOVXA BT cxAransd 1 M3 rasa

v_o2
no®*

[m3 /13 ]= =0, 01* CYMMOPOMSE (B21: 021;B19:019)

[M3/m3]= =4,76*¥_02

Lo [M3/113]= =e*L0_cB

e
Lo

Lo

[r/m3]=
[M3/m3] =

=MPOCMOTF (te.B.;C11:N11;¢12 1 N1Z)
=(140,00124*de. .} *L0_cB

[M3/m3]=  =o*L0_=m

[3. Pacucs obzena mpomyxwon ropemwss 1 M3 rasa

a=1

vt

s
1o

[M3/m3]= =0,01*CYMMIPOMSE (BZ4:P247 $E510: 5F510)

[M3/113] = =0, 01+ CYMMIFOMSE (BZ5: P25; §6519: §P$13)

V0 [M3/m3] = =0, 01%CYMMIPOMSE (B23:F23; §B§19:5P519)
=0,01*N2mm+3, T6*V_02

=CFMMID34:D37)

o

vo

[M3/m3]=
[M3/M3]=

oz

e

.

vkt

V_0Z_ms8.
Vil

o= 1,15

(13 /03] = =v0_col
[193/m3] = =v0_goz
[m3/m3] = =Vl HIOH],00124*de. 5. *La_ss/ |1+
[13/m3] =
[13/m3]=
[23/M3] =

=0,01*NZmmba*d, 76+V_02
={a-1*v_o2
SCFMM (H34: HIS)

00 ALAHdEg

[+ ied LaHRIS

CAH10° ‘ C5H12% H2s" |

| co2® | 502° z

o o

J=cymm7:07) |

11 50

|60 |70 |

12 [111,3

[107 [s6 |

13

4 snmcnenns

15

16
17

paboxera

rasa

(..}, %

18

canio™ H2

‘ Cch5H12™" H28™" |

z I

| co2™ snz”“ H20™ ‘

19 |=k* 17

=kr77 [=krx7 |

[=xm7

=17 [=k07 [FHzos.r. [=cymip18:p13) |

20

26,5

g 1,5

221185

1465 234

234

5 1

2415

1] 1

254

%

a7

28

29
a0

Ell
32

Opn [nl/u3]=

=CYMMOPOMAE (B10:K10;B22: K22}

EE)

34
35
36
37

38
39
40

g0 aLAHdsg

d LIaHRIS

e

Po6ounit nuct 3 popmynamu
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@] @aAn (paska  Bua BoTaeka @opmat  Cepere Jandbie  OkHo  Cripaeka o dai 2
A B C D F G H [
40 | 4. pacues  mponessuoro cocwama mpomyswos ropewms 1 M3 rasa =
41 a =1 a = 1,15
42 ©oZ==v0_C0Z/v0_ COZ_a==Va C0Z/Va
43 502==v0_s02,/V0_ S0Z_a= =Va_302/Va_
44 H20= =V0_H20/V0_ H20 &= =Va_HI0/Va_
45 NZ==VO_NZ/V0_ NI_a= =Va_N2/Va_
46 I==CYMM(C4Z:C45) 02_usB.= =V_O0Zus6/Va_
47 E= =CFMM (642 : 646}
48 4. Mawepaannssi Bananc ropenns (ops camrawss V=100 n’ rasa) :
43 Vv [mM3]=100
50 Hprixon Pacxon
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54 H2™" HZ =c19 z 502 _a-| 502 =Va_S02/Va
55 CcHA™ CHY =p19 16 H20_a= HiO =¥a_HZIO/Va
a6 c2H4™ c2ud =E19 Z8 H2_a= NZ =Va NZ/Va
57 c2H2™ CZHZ =r13 26 02_unb.= 0Z =V_02us8/Va
53 C2HE™ CZHGE =G19 30 = =CYMM [H53 : H57)
59 C3IHE™ C3IHE =119 44 MAaCCa NPOOYRTOE MOpEHMA,
60 canio™ C4H10 =119 58
&1 c5HL2™ C5H1Z =719 72
62 H2s™ HZ3 =K19 34
63 w2 NI =nisn I8
64 0z oz =m19 3z
65 coz™ coZ =ni9 44
6B s02°" 502 =019 64
&7 H20™" HZO =r19 18
2] == =CFMM (C53:CET)
B9 Macca TOMAKES, Br = —CFMMIPOMSE(C53:CE7;D53:DET) 100722, 4*+V
70 BOBIVE %’
71 kmosg=__ ={100-¢73) /100 I
o
72 2 MOMeRymApHAD Macoa g,
73 H207 (%) HIO =dc.B.*100/(803,]18 2
74| 027 (%) o2 =keosn*21 32 Z
75| W2 (%) nz =kEosn*79 28 =
75 == =CyMM (C73:C75) &
T MaCca BOSOYXa, ®r = =CFMMIPOMAE(C73:C75;D73:D75)/100/22,4*V*La_s5 é
78 Hroro, Kr: =DEI+DTT i
79| Hepaswa: Am/mg= =ABS(D78-159) /15
@] @aAn (paska  Bua BoTaeka @opmat  Cepere Jandbie  OkHo  Cripaeka o dai 2
| J K L il ] P Q |
40 e
41
42
43
44
45
46
&
45
49
50
51 ma Tafmmma D.4
52 HONERYAAPHAA Macca BeweciBo MONeKYNAPHAA Macca
53 |=IPOCMOTE (653 ; §K353: $K$59; 31§53 : $L359) co 28
54 |=HPOCMOTE (654; §K$53: §K$59; L3553 : §L559) co2 44
BA | =IPOCMOTP (G55; K453 : §K$50; L8531 $L.859) H2 2
56 [=mPOCMOTE (356; $K§53: $K§59; $0853 : §L859) H20 18
57 |=HPOCMOTP (§57; §K$53: §K$59; 1§53 : §1.550) w2 28
58 02 32
59 |=CYMMIFPOM3B (H53 : HS7; I53:I57) /22, 4*Va *V 502 64
B0

PoGounii uct 3 popmynamu (Tpo0BKESHHH)

32




HNonatok B.6. Biaok-cxema ajaropurma

1
( Hauamno )

2

BBon
HNCXOIHBIX
JaHHBIX

R

H208.r.=100* dc.r./
(803,6+dc.r.)

4

k=(100-H20g.r.)/100;
svg=0

53

CH4g.r.=kxCH4c.r.
C3H8B.r.=kxC3H8c.r.
C4H10B.r.=kxC4H10c.r.

N2s.r.=kN2c.r.;
svg=CH4g.r.+ C3H8g.T.+
+ C4H10B.r+ N2s.r.

— 6

V_02=0,012CH4s.r.+
5XC3H8B.r.+6,5C4H108.1)

r_

LOc.B. = 4,76 XV_02

!
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brok-cxema anroputma (IIpoa0BKEHHS)

Loc.B.= a XLO_cB

8

HET
N i<=9 u D5t[i]* t
11
[ i=i+1
12 HET
i=10
13 fa

TemmepaTrypsl HET B
Tabimue. YToyHuTe
TeMIieparypy!

14 l

K =

15

de.s. = D5d[i]
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Honatok B.7. Omnmc aaropurmy

biiok-cxema airopuTMy BKJIFOUA€ HACTYIH1 OJIOKU:
ITouatok anropurmy.
Beenenus Buxiguux ganux CH4c.r., C3H&c.r., C4H10c.r., N2c.r., dc.r., t, Q.
Tabmumro D.5 3amaemo y Burmsiai 2-X ogHoBuMipHUX MacuBiB: D5t (macus
temneparyp) i D5d (BmicT Bostorw).
OO06uucieHHsl NPOLIEHTHOTO BMICTY BOJSIHOT apu B 1 M MPUPOIHOTO Ta3zy MpHU
3aJaHOMY BMICTY Bojiorn dc.r. r/mM® cyxoro rasy.
BusnaueHHs koeQilieHTa NepepaxyHKy 3 CyXOro ra3zy Ha BOJIOTHH.
[lepepaxyHok ckiaay ra3zy Ha poOody mMacy 1 0OUMCIIEHHSI CYMH SVQ BIJICOTKIB
— ISl IEPEBIPKU.
O6uncnenns V_0O2 — o00'emy KuCHIO 1)1 TOpiHHS 1 M° razy.
O6uncnenns LOc.B. — TeOpeTHIHO HEOOXITHOT KITBKOCTI CYXOTO TOBITPS TIPH
a=1.
OGuucnennss LOC.B. — MpakTUYHO BBEJCHOI KUIBKOCTI CYXOro MOBITPS MOpH
a=1,15.
15. Busnauenns mo tabaumi D.5 Bwmicty Bojorm  dc.B. armocdepHOro
MOBITPA.

50.Kinenp anroputmy.

HNonatok B.8. XapakTepucruka JaHHUX Ta iX YMOBHi MO3HAYEHHS

Ne | HaiimenyBanHus naHux i | [losnayenns | [lo3navyennsi B | Tun 3MiHHOL
n/n OJMHHULSA BUMIPY B 0J10K-cXeMi nporpami
1 CxJtaz mpupogHOTO Tasy Ch4c.r. CH4 real
B cyxomy cTani % C3HSc.r. C3HS8 real
C4H10c.r. C4H10 real
N2c.r. N2 real
2 Cxutaz mpupogHOTO Tasy Ch4s.r. CH4v real
y BOJIOTOMY CTaHi %0 C3HSa.r. C3H8v real
C4H10s.r. C4H10v real
N2B.r. N2v real
3 Ta6mumg D.5 — 2 psajaxu:
D5t —macus D5t D5t array[1..9]of
Temmeparyp, 'C integer
D5d — BMicT Bosory, D5d D5d array[1..9]of
/M’ real
4 Bwmict BOJISHUX T1apOB Y de.r. dsg real
cyxomy rasi, %
5
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HNonatok B.9. Teker mporpamm

OcHoOBHUIT MOYJIb
unit U main; /| rrnaBHBIT MOOYJb
interface
uses
W ndows, Messages, SysUils, O asses, Gaphics, Controls, Forns,
D al ogs, Menus, Conttrls;
const K=3. 76;
ns=14;
nv=15;
type mas_s=array[1l..ns]of real;
mas_v=array[l..nv]of real;
var
[l Tabnuua D. 5
D5t:array[1..9]of integer=(0,5, 10, 20, 30, 40, 50, 60, 70); // remneparypa
D5d: array[1..9]of real=(4.9, 7, 9.8, 19, 35.1, 63.1, 111.3, 197,
356); // Bnaroconepxanue
/] maccupel KOedOULMEHTOBR
KV_2: ms_v=(0.5,0.5,2.0,3.0,2.5,3.5,5.0,6.5,8.0,1.5,0,0,0,0,0);
KQ mas_v=(127. 7, 108, 358, 590, 555, 636, 913, 1185, 1465, 234, 0,0, 0,0, 0);
KVO_CX2: mas_v=(1,0,1,2,2,2,3,4,5,0,0,0,1,0,0);
KVO_s®: mas_v=(0,0,0,0,0,0,0,0,0,1,0,0,0, 1, 0);
KVO_H2G mas_v=(0,1,2,2,1,3,4,5,6,1,0,0,0,0,1);
SG mas_v; [/VG -MaccuB NPOLEHTHOTO COINEpXaHVsa CyXoTo Tasa
VG mas_v; [/ VG -MaccuB NpPOLEHTHOTO CONepXaHud BJIQXHOTO Tasa
/|  $poueHTHHM COCTaB CyxOT'O M BJIAXHOTO C Oyksoi (V) rasa
CO, COv, H2, H2v, CH4, CH4v, C2H4, C2H4v, C2H2, C2H2v, C2H6, C2H6V, C3H8, C3H3v,
CAH10, C4H10v, C5H12, C5H12v, CO2, CQ2v, N2, N2v, 2, Q2v, SO2, SQ2v, H2S, H2Sv,
H2O, H2Ov: real;

/1 dsg- Bnaroconepx-e cyxoro rasa, dSV-srarocomepx-e Cyxoro BO3IOyxa
/1 t - Temneparypa Boszsmyxa; alfa - xosddmumeHT UsOEITKA BO3OYyXAa
/1! Ssg, SVQ - CcyMMBl MPOLEHTOB MJIS CyXOT'O U BJIAXHOTO T'a30B

dsg, dsv,t, al fa, Ssg, Svg: real ;
/'l npouenTHer cocrar nponykros cropauus npu al fa=1l(c 6yxsom Q):
C2g, S2g, H2Og, N2g: r eal ;
/'l npouenTHbM cocraB nponykros cropauus npu al fa>1l(c Syxsamm ga):
Cx2ga, SO2ga, H2Oga, N2ga, @2_i zb: real ;
I/l gas - maccuB MMeH T'asz0B; MM - MacCCHUB MOJIEKYJIAPHEIX Macc
gas:array[1l..nv]of string=('CO,"'H2" ,'CH',' C2H4' ' Q2H2' ,' C2H6' ,
"C3H8', ' C4H10',' C5H12' ,' H2S' ,"'N2' ,' @2','C2', ' S2', ' H20 ) ;
MM mas_v=(28, 2, 16, 28, 26, 30, 44, 58, 72, 34, 28, 32, 44, 64, 18);
f nane: string; [l wma damna C pelleHMEM 3aIauyM pacueTa I'OpeHus
f: Textfile; /] danosasa nepemeHnHas
type
TForm main = cl ass(TForm
Mai nMenul: TMai nMenu;
N1: TMenul tem
N2: TMenul t em
N4: TMenul t em
N5: TMenul t em
procedure N1O ick(Sender: TObject);
procedure N5d ick(Sender: TObject);
procedure N2d ick(Sender: TObject);
procedure NAC i ck(Sender: TObject);
private
{ Private declarations }
public
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{ Public declarations }
end;
var
For m mai n: TFor m_mai n;
i npl enent ati on
uses u_ish_dan, u_rez, U resh;

{$R *. DFM
/| npouemypel 06paboTkU IMYHKTOB MEHIO

procedure TForm mai n. N1Cl i ck( Sender: TObject);
begi n
/| BeiBonm bopmel Ha sKpaH
For m_i sh_dan. Show;,
end;

procedure TForm mai n. N5Cl i ck( Sender: TObject);
begi n

cl ose

end;

procedure TForm mai n. N2Cl i ck( Sender: TObj ect);
begi n

Form rez. Show,

end;

procedure TForm mai n. NACl i ck( Sender: TObject);
begi n

For m r esh. Show

end;

end.

MO)]y.]HJ BBCACHHSA BI/IXiIlHI/IX JAaHHUX i NnepepaxyHry Ha BOJIOTMIi ra3

unit U_.ish _dan;
i nterface

uses

W ndows, Messages, SysUils, O asses, G aphics, Controls, Forns,
D al ogs,

StdCtrls, Buttons, ExtCrls;

type
TForm_i sh_dan = cl ass(TForn

Edit_dsg: TEdit;
Label 14: TLabel ;
Edit _alfa: TEdit;
Label 25: TLabel ;
Edit t: TEdit;
Label 63: TLabel ;
Label 64: TLabel ;
Edit _dsv: TEdit;
BitBtn_vg: TBitBtn;
G oupBox1: TG oupBox;
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Bi t Bt n_cl ear _i sh: TBi t Bt n;
Bi t Btn_cl ose_i sh: TBitBtn;
Label 68: TLabel ;
procedure BitBtn_cl ose_ishdick(Sender: TCbject);
procedure BitBtn_clear_ishCdick(Sender: TCbject);
procedure BitBtn_vgQdick(Sender: TObject);

private
{ Private declarations }
public
{ Public declarations }
end;
var

Form.i sh_dan: TForm.i sh_dan;
i mpl enent ati on
uses u_min, u_rez;

{$R *. DFM
// e ey

procedure TForm.i sh_dan. BitBtn_cl ose_i shd i ck(Sender: TQoject);
begi n

cl ose

end;

procedure TForm.ish_dan. BitBtn_cl ear_ishd ick(Sender: TQoject);

begi n
Edit_CO Text:='0";
Edit_H2. Text:="'0";

Edi t_CH4 Text:="0";

Edit_ C2H4. Text c = O' ;
Edit C2H2. Text:='0";
| | ===============

Edit _COv. Text:='0";
Edit H2v. Text:='0";

Edit CH4v. Text:='0";

Edi t_C2H4v Text:='0";
Edit C2H2v. Text:="0";
| | =================
Edit _dsg. Text:="0";
Edit_dsv. Text ' O' ;

Edit _t.Text:=0";
Edi t_aI f a. Text ='0';
Edit _Ssg. Text:="0";
Edit _Svg. Text: =" 0";
end; [// clear
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procedure TForm.i sh_dan. Bi t Bt n_vgC i ck(Sender: TObject);
var
koef:real; // xozd-T mepecuera cyxoro cocrTaBa Ha BJIAXHEIL
i :integer;
begi n
ssg: =0; //cyMma mpoleHTOB mJia CyxoToO Tasa
svg: =0; //cyMma npoueHTOB OJis BJIAXHOTO I'asa
| | ===== BBOI MCXOIHBEIX NaHHBIX============
QO =strtofl oat (Edit_CO Text); Ssg: =ssg+CO
H2: =strtofl oat (Edit _H2. Text); Ssg: =ssg+H2;
CH4: =strtofl oat (Edit _CH4. Text); Ssg: =ssg+CH4;

C2H2: =strtof |l oat (Edi t _C2H2. Text);
C2H4: =strtof | oat (Edi t _C2H4. Text);

Ssg: =ssg+C2H2;
Ssg: =ssg+C2H4,

C2H6: =strtof | oat (Edi t _C2H6. Text); Ssg: =ssg+C2Hg;
C3H8: =strtof | oat (Edi t _C3H8. Text); Ssg: =ssg+C3H8;
C4H10: =strtofl oat (Edi t _C4H10. Text); Ssg: =ssg+C4H10;
C5H12: =strtofl oat (Edi t _C5H12. Text); Ssg:=ssg+C5H12;
CO2: =strtofloat (Edit_CQ2. Text); Ssg: =ssg+CQ2;
N2: =strtofl oat (Edit _N2. Text); Ssg: =ssg+N2;

Q2: =strtofl oat (Edit_QO2. Text); Ssg: =ssg+O2;
SO2: =strtofl oat (Edit _SO2. Text); Ssg: =ssg+S02;
H2S: =strtof | oat (Edi t _H2S. Text); Ssg: =ssg+H2S;

dsg: =strtofl oat (Edi t _dsg. Text);

t:=strtofloat(Edit_t.Text);

al fa:=strtofloat (Edit_al fa. Text);

Edi t _Ssg. Text: =format f| oat (' ##0' , SsQ) ;

If (abs(Ssg-100)>1E-6) then begin
ShowMessage(' Cyxomm cocrae e paBed 100% lcnpasbrel');
Exi t

end;

repecdeT Ha BJIQXHEIM TI'a3
H2Ov: =100*dsg/ ( 803. 6+dsQ) ;
koef : =(100- H2Ov) / 100;

COv: =koef * CO, S 1] : =CG, Vg 1]: = ;
H2v: =koef * H2; Sq 2] : =H2; VJd 2] : =H2v;
CH4v: =koef * CH4; S 3]:= ; VJd 3] : =CH4v;
C2H2v: =koef * C2H2; S 4] : =C2H2; VJd 4] : =C2H2v;
C2HA4v: =koef * C2H4; S 5] : =C2H4; VJ 5] : =C2H4v;
C2H6v: =koef * C2H6; S 6] : =C2H6; VJ 6] : =C2H6v;
C3H8v: =koef * C3H8; S 7] : =C3H8; VJ 7] : =C3H8v;
C4AH10v: =koef * C4H10; S 8] : =C4H10; VJ 8] : =C4H10v;
C5H12v: =koef * C5H12; SH 9] : =C5H12; VJ 9] : =C5H12v;
CQ2v: =koef * CC2; S 10] : =C2; VJ 10] : =CQ2v;
N2v: =koef * N2; SH 11] : =N2; VJ 11] : =N2v;
Q2v: =koef * O2; SH 12] : =2; Vd 12] : =Qv;
SQ2v: =koef * SC2; SH 13] : =S2; VJ 13] : =SQ2v;
H2Sv: =koef * H2S; S 14] : =H2S; VJ 14] : =H2Sv;
VJ 15] : =H20v;

/| === BHIBOI BJAXHOTO CoOCTaBa
Edit _COv. Text: =formatfl oat (' ##0. 00", COv) ;
Edit _H2v. Text: =formatfl oat (' ##0. 00" , H2v) ;
Edit _CH4v. Text: =formatfl oat (' ##0. 00' , CH4v) ;
Edit _C2H2v. Text: =format f | oat (' ##0. 00" , C2H2v) ;
Edit _C2H4v. Text: =format f | oat (' ##0. 00" , C2H4v) ;

svg: =svg+COv;
svg: =svg+H2v;
svg: =svg+CHdv;
svg: =svg+C2H2v;
svg: =svg+C2H4v;
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Edi t _C2H6v. Text : =f ormat f | oat (' ##0. 00' , C2H6V) ; svg: =svg+C2H6v;
Edi t _C3H8v. Text: =format f| oat (' ##0. 00' , C3H3v) ; svg: =svg+C3H8v;
Edi t _CAH10v. Text: =format f| oat (' ##0. 00' , C4AH10v); svg: =svg+C4H10v;
Edi t _C5H12v. Text: =formatf| oat (' ##0. 00' , C5H12v); svg: =svg+C5H12v;

Edit _CQ2v. Text: =formatfl oat (' ##0. 00' , CQ2v) ; svg: =svg+CQv;
Edit _N2v. Text: =formatfl oat (' ##0. 00" , N2v) ; svg: =svg+N2v;
Edit_Q2v. Text: =formatfl oat (' ##0. 00" , Q2v) ; svg: =svg+Q2v;
Edi t _SQ2v. Text: =formatfl oat (' ##0. 00" , SQ2v) ; Svg: =svg+SQ2v;
Edi t _H2Sv. Text: =format fl| oat (' ##0. 00" , H2Sv) ; Ssvg: =svg+H2Sv;
Edit _H2Ov. Text: =format fl oat (' ##0. 000" , H2Ov) ; svg: =svg+H2Ov; ;

Edi t _Svg. Text: =formatfl oat (' ##0' , SvQ) ;

I f (abs(Svg-100)>1E-6) then begin
ShowMessage(' Brmaxuwit cocrae He pasen 100% Ommbra B BRU-ax!');
Exi t

i:=1;
while (i<9) and (D5t[i]<>t) do inc(i);
if =9 then
begi n
showressage (' TemnepaTypw HeT B Tabnuie. YTOUHUTE TeMrIep-py' );
exit
end;
dsv: =Dbd[i];
Edit _dsv. Text: =formatfl oat (' ##0. 00' , dsv);
[ | BrOUEHME KHOTIOK
Formrez. Bit Bt n_cal c. Enabl ed: =Tr ue;

end;

end.

MoayJib 004HC/ICHHS pe3yabTaTy
( pe3yabTaT BUBOAUTHLCS Y hopMy i 30epiraerbes y (aii)

unit U rez;
i nterface

uses
W ndows, Messages, SysUils, O asses, Gaphics, Controls, Forns,
D al ogs, StdCrls, Buttons, ExtCrls, Gids;

type
TFormrez = cl ass(TForn
G oupBox1: TG oupBox;
Label 1: TLabel ;

Menpl: TMeno:

SaveDi al ogl: TSaveDi al og;

procedure BitBtn_close_rezd ick(Sender: TObject);
procedure BitBtn_cal cCick(Sender: TObject);
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procedure BitBtn_saveCd ick(Sender: TObject);

private
{ Private declarations }
public
{ Public declarations }
end;
var

Formrez: TFormrez;

i mpl

enmentation

uses u_main, u_ish_dan;

var

Qreal; //rennora cropaHus TomnynmBa

V_Q2, LOsv, Lasv, LOvv, Lavv: real;

VO_CC2, VO_SO2, VO_H20, VO_N2, VO: real ;

Va _CQ2, Va_S2, Va_H20 Va_N2,V_Q2 _izb, Va: real ;
Sproc:real; /| cyMmma MNpOLIEHTOB IBEIMOBHIX T'@30B

/'l nmorHocTm rwomsmmea (r_topl), Brnaxsoro Bozmyxa (r_vozd)
/'l v npomyxros rTopenus (r_gor)

r_topl,r_vozd,r_gor:real;

/'l wmaccu romsmea (Mtopl), Bozmyxa (Mvozd) u npomyxror ropenus (M_gor)

M topl,Mvozd, M gor:real;

V:real; [l obvem cxuraemoro rasa (npu momcuerTe mMaTep-TO OajiaHca)
H2Ovv, Q2vv, N2vv:real ; /| npoueHTHLII coTaB BJAXHOTO aTM. BO3OyXa
koef vozd:real; /| xo3d-T mna nepecuera Cyxoro BO3OyXa Ha BJIAXHEI
pri hod: real; [l maTep-HEM GamaHc! OPUXOIH, KT
nevi azka: real ; /!l neBaska

{$R *. DFM

procedure TFormrez.BitBtn_cl ose_rezCd ick(Sender: TObject);

begi n

cl ose

end;

procedure TFormrez.BitBtn_cal cClick(Sender: TObject);

var

11

i :integer;
——=——=———=—== pacqu o6"beMoB e ———————————————————

V.2 - obveMm kucjopoma
LOSvV - Teoper-kmit 06BEM CYXOTO BO3OyXa
LOvv - TeopeT-kuii 0OBEM BJIAXHOTO BO3IOYyXa
Lasv - memcTBUT-HEIL OOBEM CYyXOI'O BO3IOyXa
LavVv - memcTBUT-HEIL OOBEM BJIAXHOI'O BO3IOyXa

V_2: =0;

for i:=1 to ns do

V&:= VR + K/Li]*VGi];

V_2:= 0.01*V_Q2;
LOsv: =V_2*4. 76;
Lasv: =al f a*LOsv;
LOvv: =(1+0. 00124*dsv) * LOsv;
Lavv: =al f a*LOvv;

BEIBOI OOBLEMOB
Edit _V 2. Text:
Edit _LOsv. Text:

For mat Fl oat (' ##0. 000' , V_2) ;
For mat Fl oat (' ##0. 000" , LOsvV) ;
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Edit _Lasv. Text: = Format Fl oat (' ##0. 000" , Lasv);
Edit_LOvv. Text: = Format Fl oat (' ##0. 000" , LOvv);
Edit_Lavv. Text: = Format Fl oat (' ##0. 000" , Lavv);

/] pacueT u BHBOJI TEIJIOTH CILOPaHUs

Q =0;
for i:=1to 9 do Q=Q+KQi]*VJi];
Edi t _Q Text: = Fornmat Fl oat (' #######0.0' , Q ;

for i:=1 to nv do begin

VO _C2:= VO_C2 + KVO_C2[i]*Vdi];

VO_S2: = VO_SO2 + KVO_S2[i]*Vdi];

VO_H2O = VO_H20 + KVO_H2qi]*Vdi];
end;

VO_CQo2: =0. 01*V0_C2;

VO_SO2: =0. 01*VO_SQ2;

VO_H2O =0. 01*VO0_H20,

VO_N2: =0. 01* N2V+3. 76*V_Q2;

VO: =V0_CO2+ VO_SO2+V0_H20+VO0_N2;
[/ BEIBOIL

Edi t _VCO2g. Text: = Format Fl oat (' ##0. 000" , VO_CQ2) ;
Edi t _VSQ2g. Text: = Format Fl oat (' ##0. 000" , VO_SQ2) ;
Edi t _VH2Qg. Text: = For mat Fl oat (' ##0. 000" , VO_H20) ;
Edi t _VN2g. Text: = For mat Fl oat (' ##0. 000" , VO_N2) ;
Edi t _VO. Text: = For mat Fl oat (' ##0. 000" , VO) ;

Va_H2O =V0_H20+0. 00124*dsv*Lavv/ (1+0. 00124*dsv) ;
Va_N2: =0. 01*N2V+al fa*3. 76*V_Q2;
V_O2_izb:=(alfa-1)*V_Q2;
Va: = Va_C2+Va_S2+Va_H20+Va N2+V_Q2 i zb;
/1 BEIBOIL
Edi t _VCQRa. Text: = For mat Fl oat (' ##0. 000' , Va_CQ2) ;
Edi t _VSQRa. Text: = For mat Fl oat (' ##0. 000' , Va_SQ2) ;
Edi t _VH2Ca. Text : = For mat Fl oat (' ##0. 000' , Va_H20) ;
Edi t _VN2a. Text: = For mat Fl oat (' ##0. 000' , Va_N2) ;
Edit_VO2_i zb. Text: = Format Fl oat (' ##0. 000' , V_QO2_i zb);
Edit _Va. Text: = Format Fl oat (' ##0. 000", Va) ;

100*VO_CC2/ VO,
: = 100*VO0_SC»/ VO,
H2Qg: = 100*VO_H2Q VO;
N2g: = 100*VO_N2/ VO;
Spr oc: =CARg+SA2g+H2Cg+N2g;
/] BHBOX
Edi t _CO2g. Text:
Edi t _SO2g. Text:

8

For mat Fl oat (' ##0. 000' , CO29) ;
For mat Fl oat (' ##0. 000' , SO29) ;
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Edi t _H2Qg. Text: = For mat Fl oat (' ##0. 000' , H2Qg) ;
Edi t _N2g. Text: = For mat Fl oat (' ##0. 000" , N2g) ;
Edi t _Sproc. Text: = For mat Fl oat (' ##0. 000" , Sproc) ;
i f (abs(Sproc-100)>1E-6) then begin
ShowMessage(' % cocrar npomyxkTos ropenrsa He pased 100% Oumbka B
Beru-ax! ') ;
Exi t
end;

/| PacueT mpolLEHTHOTO cocTaBa NPOAYKTOB TopeHus 1 mM3 rasza npu al fa>1

CQ2ga: = 100*Va_CQ2/ Va;
SQ2ga: = 100*Va_SQ2/ Va,;
H2Oga: = 100*Va_H2Q Va;

N2ga: = 100*Va_N2/ Va;
2_izb: =100*V_Q2_i zb/ Va;
Sproc: =C2ga+SA2ga+H2Cga+N2ga+O2_i zb;
/] BHBOX
Edi t _CQ2a. Text: = For mat Fl oat (' ##0. 000' , CO2ga) ;
Edi t _SQ2a. Text: = For mat Fl oat (' ##0. 000' , SC2ga) ;
Edi t _H2G0a. Text: = For mat Fl oat (' ##0. 000' , H2Oga) ;
Edi t _N2a. Text: = Format Fl oat (' ##0. 000" , N2ga) ;
Edit_O2_izb. Text: = Format Fl oat (' ##0. 000" , @2_i zb);
Edi t _Sproca. Text: = Format Fl oat (' ##0. 000" , Sproc) ;
i f (abs(Sproc-100)>1E-6) then begin
ShowMessage(' % cocras nponyxkTos ropenrsa He pasen 100% Oumbka B
Beru-ax! ') ;

Exi t

r_topl:=0; V:=100;

| | ======== BrIU-HME [JIOTHOCTM ¥ MACCH TOIJIMBA
for i:=1 to nv do
if V@i]>1E-6 then /| ras mpucyrcTByeT B COCTaBe TOILIMBA

r_topl:=r_topl+vdi]*Mi];

r_topl:=r_topl/100/22. 4;
M topl:=r_topl*V,

//=:=:=:=: BbBIU—HMEe IIJIOTHOCTWM VM MaCCBHEl BO3OyXa
H2COvv: =100*dsv/ ( 803. 6+dsv) ;
koef _vozd: =(100- H20Ovv) / 100;
Qvv: =koef _vozd*21; /| mepecuer 02 Ha BJaxHOE COCT.
N2vv: =koef _vozd*79; [l mepecuer N2 Ha BmaxHOe coCT.
r_vozd: =(H2Ovv* 18+Q2vv*32+N2vv*28) / 100/ 22. 4;
M vozd: =r _vozd*V*Lavyv;

//==:=:=:= BEI[U—HME IIJIOTHOCTM M MACCEHI IIPOOYKTOB I'OpEeHNMA
r_gor: =(C0O2ga*44+SQ2ga* 64+H2Oga* 18+N2ga* 28+0O2_i zb*32) / 100/ 22. 4,
M gor: =r _gor *V* Va;

|| ============ pypROJ; —==============
Menol. Cl ear;
Menol. Li nes. Add( ! oo ————————————————————=—==' ) :
Menol. Li nes. Add(" Mpuxomn, KD ")
Menol. Li nes. Add( ! oo —-——--——--—-—-—————————————————————————=—=—=' ) :

Menol. Li nes. Add(' Macca npupomHoro raszsa = '
+For mat Fl oat (' ###0. 0000' , r _t opl)
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+ * '"+Format Fl oat (' ###0.0' , V) +' ="
+For mat Fl oat (' ###0. 000" , M topl )+ «r');
Menol. Li nes. Add(' Macca Bozsmyxa = '
+For mat Fl oat (' ###0. 000" , r _vozd)
+' * ' +Format Fl oat (' ###0. 0' , V)
+' * ' +Format Fl oat (' ###0. 000" , Lavv) +' ="'
+For mat Fl oat (' ###0. 000" , M vozd) +' «r');
pri hod: =M _t opl +M vozd,;
Menol. Li nes. Add(' Bcero = ' +Format Fl oat (' ###0. 000' , pri hod) +' xr');
Menol. Li nes. Add(' ') ;

anDl_LineS.Add(':::::::::::::::::::::::::::::::::::::::::::::::');
Menol. Li nes. Add("' Pacxom, KI');
anDl_LineS.Add(':::::::::::::::::::::::::::::::::::::::::::::::');
Menol. Li nes. Add(' Macca mponykToe TopeHus = ');

Menol. Li nes. Add(' = ' +For mat Fl oat (' ###0. 000' , r _gor)
+' * ' +Format Fl oat (' ###0. 0' , V)
+ * ' +Format Fl oat (' ###0. 000' , Va) +' ="'
+For mat Fl oat (' ###0. 000" , M gor) +' xr');
Nevi azka: =abs(pri hod- M gor)/ M gor;
Menol. Li nes. Add("'");

anol_Lines_Add(':::::::::::::::::::::::::::::::::::::::::::::::');
Menol. Li nes. Add("'");
Menol. Li nes. Add(' Hesaszka = |' +Format Fl oat (' ###0. 000' , pri hod)

+' -' +For mat Fl oat (" ###0. 000" , M gor ) +' | /"'
+For mat Fl oat (' ###0. 000" , M gor) +' *100% =
+For mat Fl oat (' ###0. 000" , Nevi azka*100) +' % ) ;
/| Bxymouenue KHOMOK
Form rez. Bit Bt n_save. Enabl ed: =Tr ue;

/1 CoxpaHeHMre peumeHus B odalie

procedure TFormrez. BitBtn_saved ick(Sender: TQoject);
var i:integer;

str,strl,stra,strla:string; //scnom
procedure fornul a(mas_koef: mas_v; proc: bool ean; pr: bool ean) ;
e T
[l dopmupyer 2 crpoxm: Str m Strl - pna BeBOmA CyMMEl IIPOM3BEICHNIA
[l maccusor mas_koef u VG Ecmm proc=TRUE, To0 sTa cymma yMHOXaeTcs
[l ua 0,01. Ecmm pr=TRUE, T0 06e cTpoxu BHBOZATCA B Oamn f.

e

var i:integer;
begi n
str:="",; strl:="";
for i:=1to nv do
if (VJdi]>1E-6) and (mas_koef[i]>1E-6) then
begi n

str:=str+Fl oat ToStr (mas_koef[i])+ *' +gas[i]+ Bn +';
strl:=str1+Fl oat ToStr(mas_koef[i])+" *'
+For mat Fl oat (' ##0. 000' , V@ i])+" % +';
end;
del ete(str,length(str),1); //ynanenue u3 CTPOKM MNOCIEOHETO «+»
del ete(strl,length(strl),1);
if (proc) then begin
str:="0.01*(" +str+")";
strl:="0.01*("+strl+")";
end;
if pr then witeln(f,str," =");
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if pr then wite(f,'="'",strl,"' =");
end; [//formula
e
begi n
i f SaveDi al ogl. Execute then // sBubpan dan nia coxpaHeHUd

begi n
Fnanme: =SaveDi al ogl. Fi | eNane;
Assi gnFi | e(f, f name);

Rewrite(f);
witeln(f,' Pacuer ropeHus Tommmsa');
m[ite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');
/1 BLIBOJ, MCXOOHOTO COCTaka CyxXxOoTO Tasa
witeln(f,' Mcxomuenr cocras Cyxoro raza (W:');
for i:=1 to ns do
if abs(SHi])>1E-6 then witeln(f,gas[i]:6," ="',SHi]:8:2);
writel n(f,' Temneparypa cyxoro armobepHoro BO3myxa = ',t:4:1,
' rpam. C');
writel n(f,' Bnaxuocts raza = ',dsg:6:2," ©/m3");
witeln(f);
/1 BLIBOI COCTaBa BJIAXHOTO Tasa
witeln(f,' Bimaxuwii cocras razsa (%:"');
for i:=1 to nv do
if abs(Vdi])>1E-6 then witeln(f,gas[i]:6," ="',Vdi]:8:2);
witel n(f,' Bmarocomepxauue armochepHoro BO3mAyxa dsv = ', dsv:6: 2,
v/m3");
witel n(f,' Kosddunmenr musburxa Bosayxa alfa = ',alfa:4:2);
witeln(f);

writeln(f,' Tennora cropanus Tommmea:');
wite(f, Qip =");
formul a( KQ Fal se, True);
witeln(f,Q@8:0, ' xIx/m3");
witeln(f);
witeln(f,' O6wvem xucmopoma, HeoBxomuMorTo s cxuradusa 1 m3 rasa:);
wite(f,"'V.O2 =");
formul a(KV_Q2, True, True) ;
witeln(f,V.O:6:3,' m3/m3");
mﬁite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');
witeln(f,' TeoperTuuecky HeOBXOAMMOE KOJMUECTBO CYyXOTO BO3Oyxa.' );
witeln(f, " LOc.5. = 4.76 * V.2 =4.76 * ' ,V.(2:6:3,' =",

LOsv: 6:3," m3/m3");

witeln(f);

witeln(f,' DeicrBuTenbHoe KOMMUECTBO CyxOTO BO3AyXa:' );

witeln(f, Lac.s. = alfa * LOc.s. = ',alfa:4:2,' * ' LOsv:6:3,
'='",Lasv:6:3," m3/m3');

witeln(f);

witeln(f,' Teoperuuecky HeoBXOAMMOE KOJMUECTBO aTM. BO3AyXa:' );

witeln(f, LOs.s.=(1+0,00124*dc.s.)*L0c.5. =(1+0, 00124*" |
dsv:5:2,")*" ,LOsv:6:3,"'=",L0vv:6:3," m3/m3");

witeln(f);

witeln(f,' JeicrBuTenbHoe KOMMUECTBO aTMOCOEPHOTO BO3AyXa:' );

witeln(f, Las.s. = alfa*LOs.s.=",alfa:4:2,"'*" LOvv:6:3,'=",
Lavv: 6:3," m3/m3');

witeln(f);

m[ite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');

witeln(f,' O6vem nponyxros ropeHusa:');

wite(f,"V.CR2 =");

formul a( KVO_CO2, True, True) ;

witeln(f,Va_CO2:6:3," m3/m3");
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witeln(f);

wite(f,'V_H0O=");

f or mul a( KVO_H20O, Tr ue, Fal se);

stra: ='"+0,00124*dc.s. *La_se/ (1+0, 00124*dc.B.) =" ;

strla: = +0, 00124*' +For mat Fl oat (' #0. 000’ , dsv) +' *'
+For mat Fl oat (' ##0. 000" , Lavv) +' / (1+0, 00124*"
+For mat Fl oat (' #0. 000" , dsv) +' ) =" ;

witeln(f,str," +'); witeln(f,stra);
witeln(f,'="',strl,' +'); wite(f,strla);
witeln(f,Va H2G 6:3,' M3/ m3");

witeln(f);

witeln(f,'V_N2 = 0,01*N2ss+3, 76*al fa*V_0O2=0. 01*",
N2V: 6:3,' +3.76*' ,alfa: 4:2,"'*",

V_02:5:3,"=",Va_N2:4:2," wm3/m3");
witeln(f);
witeln(f,'V_Qustur. = (alfa-1)*V_2=("',alfa:4:2,'-1)*",
V_2:6:3,'=",V_2_izb:6:3," mM3/M3");
witeln(f);

witeln(f,' OBmee xommuecTBO MPONYKTOB TOpeHMUd.');
wite(f,'Va = V_COR2+V_H20+V_N2+V_Qusz6uTr. =' , Va_C2: 6: 3, ' +',

Va H2O 5:3,"+ ,Va N2:4:2,'+ , V.2 izb:5:3,'=",

Va: 6:3,' m3/m3");
witeln(f);
m[ite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');
writel n(f,' IIpoueHTHET cocTaB MNPOAYKTOB TOpeHUs:');
witeln(f, CO2 = 100*Va_C2/Va = 100*',Va_CO2:6:3,'/",

Va: 6:3,'=",CQRga: 6:2," %);
witeln(f,"H2O = 100*Va_H2O' va = 100*',Va_H2O 6:3,'/",
Va: 6:3,'=" ,H2Qga: 6:2,' %);
witeln(f," N2 = 100*Va_N2/Va = 100*',Va_N2:6:3,'/",
Va: 6:3,"'=",N2ga: 6:2," %);
witeln(f,' Quszsbur. = 100*V_Q2uséur./Va = 100*' ,V.2_izb:6:3,"'/",
Va: 6:3,'=",2_izb:6:2," %);
witeln(f);
witeln(f);
witel n(f,' Marepranbuet Gasanc ropeuus npupomHoro raza (V=100 m3) :');
mﬁite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');
witeln(f,' puxo, ko ')
mﬁite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');
witeln(f,' lnoruocrs Tomsmea: ');
wite(f, ' r_topl =");

formul a( M Fal se, True);
witeln(f,r_topl:6:3," xr/mM3");

witeln(f);

witeln(f,'Macca npuponuoro rasza: ');

witeln(f, Mronn = r_wonnx * V ="',r_topl:6:3,"* ,V:3:0,'=",
Mtopl:8:3," xr');

witeln(f);

witeln(f,' lepecuer BO3myxa Ha BIaXHYy Maccy:');

wite(f,"H20s.8. = 100*dc.=s./(803.6+dc.B.)");

witeln(f,' =100*",dsv:4:2,'/(803.6+" ,dsv:4:2,") =,
H2Ovv:6:3," %);

witeln(f,'®@s.8. = (100-H20s.8.)*21/100=(100-"', Q2vv: 6: 3,
')*21/100=",Q2vv:6:3," %);

witeln(f,"N2s.8. = (100-H2Cs.s.)*79/100=(100-"', H2Ovv: 6: 3,
')*21/100=", N2vv: 6:3," %);

witeln(f);

witel n(f,' lmoruocrs BO3myxa:');
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witeln(f,'r_sozsn =(H20e.s8. *18+M2s.B. *32+N28.8. *28)/ (100*22. 4) =");
witeln(f, =(",H20Ovv:5:3," *18+' , Q2vv: 6: 3, "' *32+' , N2vv: 6: 3,
'*28)/(100*22.4)=",r_vozd: 6:3,' xr/m3");

witeln(f);

witeln(f,' Macca Bosznoyxa: ');

witeln(f, Meozsn = r_sosn * V* Las.s.="',r_vozd:6:3,'*" ,V:3:0,
"*' Lavv:6:3,' = ,Mvozd:8:3," xr');

witeln(f);

witeln(f,' Dpuxon = M ronnm + M BO3D = ',

Mtopl:6:3,"+ ,Mvozd:8:3,'=",prihod:8:3," xr');
m[ite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');
witeln(f,"’ Pacxom, kr');
m[ite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');

witeln(f,' morHocTs NpomyKTOB TopeHMs:');
witeln(f,'r_rop =",
' (CO2_rop*44+SQ2_rop* 64+H20_rop* 18+N2_rop* 28+2_ns6mr. *32) /') ;
witeln(f,'/(100*22.4)=("',CQ2ga: 5:2,"' *44+' , H2Qga: 5: 2, ' *18+',
N2ga: 5:2,"'*28+' , V.2 _i zb: 5: 2,
'*32)/(100*22.4)=");
witeln(f,"'=",r_gor:6:3," xr/m3');
witeln(f);
witeln(f,' Macca nponykros ropeHus: ');

witeln(f," Mrop =r_rop * V* Las.s.= ', r_gor:6:3,"*"',V.:3:0,"*",
Lavv: 6:3," =" ,Mgor:8:3," xr');
witeln(f);
mﬁite|n(f,'::::::::::::::::::::::::::::::::::::::::::::::::::::');
witeln(f,' Hepasxa = 100 * | M.romn + M Bo3m - M rop |/M rop = ');
witeln(f,"'= 100 * | ',prihod:8:3,'-',Mgor:8:3," |/",
Mgor:8:3,' ="',100*neviazka:5:3," %);
closefile(f)
end
end;
end.

Monyab neperisay y BikHi gopmu ¢aiiiry 3 po3B’si3aHHAM 3a4a4i
unit U resh;
interface

uses
W ndows, Messages, SysUils, O asses, G aphics, Controls, Fornmns,
Di al ogs, StdCirls, Buttons;

type
TForm resh = class(TForm
OpenDi al ogl: TOpenDi al og;
BitBtn View TBitBtn;
Menmo_Vi ew. TMeno;
BitBtn cl ose: TBitBtn;
procedure BitBtn_Viewd ick(Sender: TObject);
procedure BitBtn_closedick(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
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end;

var

Form resh: TFormresh;

i npl enent ati on

{$R *.

DFM

procedure TFormresh. BitBtn_Vi ewCl i ck(Sender: TQbject);

begi n
i f

OpenDi al ogl. Execute then

Meno_Vi ew. Li nes. LoadFr onti | e( OpenDi al ogl. Fi | eNane) ;

end;

procedure TFormresh. BitBtn_cl oseC ick(Sender: TObject);

begi n
cl ose
end;

end.

TaKHUM

1.

2.

Honatok B.10. Omnuc pob6oTu mporpamu

B3aeMopis kopucTtyBada 1 mporpamu 31MCHIOETHCS 3a JIOMIOMOTOI0 MEHIO

YUHOM.
Ha expan BUBOAUTHCA BIKHO TOJOBHOI'O MOAYJIS — JUisi BUOOPY MOTPIOHOTO
MyHKTY MeHIo (uB. nonaTok B.13, puc.l).
[Tpu BHOOpI myHKTY «BuximHi gani» (muB. momatok B.13, puc.2) Ha ekpani
3'IBUTHCS BIKHO «BuXiiH1 JaH1», HA sIKOMy OynyTh BUBEJEHA /1Bl MAHE1: JIiBa
— JUIsl BBEJICHHS CKJIaJy ra3y B CyXOMY CTaHi, 1 IpaBa — JIJisi BUBEJICHHSI CKJIaly
razy micjsl MepepaxyHKy Moro Ha Bojoruit cran. KpiM Toro, B 1IbOMY BiKHI1
HEOOX1/THO BBECTU BUXI/IH1 3HAUYCHHS BXITHUX NTapaMETPIB!

a) BOJIOTOCTI cyxoro ra3y —dc.r.;

0) TemmepaTypu aTMOC(HEPHOTO MOBITPS — t;

B) Koe(illieHTa HaJUTHIIKY TOBITPS a.
B pa3i momwmnku, skmo cyma BigcoTkiB ! 100%, Ha ekpaH BHBOIUTHCS
BIJIIOBIAHE MOBIJOMJIEHHS.
Jlnst oOuucneHHsa pe3yibTary Ciijf HaTUCKyBaTU KHOMNKY «llepepaxyHOk Ha
BoJioTui cTan». [Ipu 11bOMy B IIpaBOMY BIKHI 3'SIBJISITBCS BIAMIOBIAHI BICOTKH,
i1 Oyze BuUBelIeHO 3HaYeHHs dc.B. — BMICTY BOJIOTH CYXOro rasy (IuB. J0JaTOK
B.13, puc.3). ITicas iporo Citijy HATUCHYTH KHONIKY «BUXiI» 1 MOBEpHYTHCS 110
TOJIOBHOT'O MEHIO.
[Tpu BuOOPi myHKTY MeHI0 «Pe3ynbprar» (nuB. nogarok B.13, puc.4) Ha ekpaHi
3'IBUTbCSI  BIKHO «Pe3ynbTatv poO3paxyHKy» 3 aKTUBHOIO KHOMKOIO
«Po3paxyHok ropinss». IIpu ubomy, sikmo nyHktl «Buxinni gani» He OyB
BUKOHAHUM, TO 1 KHOTKA 3aJIMIIIUTHCS HEAKTUBHOIO.
VY npomy BiKHI Tpeba HATHUCHYTH KHOMNKY «Po3paxyHOk ropinus». Temep y
BiKHI 3'SIBJSITBCSI PE3yJIbTATH po3paxyHKy (auB. momatok B.13, puc.5), i crane
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aKTUBHOIO KHOTKA <«30epexkeHHs pe3-ToB y (hailsii», gKka 10 po3paxyHKy Oyia
HEaKTUBHA.

Jlns 30epexeHHs pe3ysbTariB y (aiiiai Tpeda KiIalHyTH OJHOWMEHHY KHOIIKY,
y BiKHI, 0 Bigkpwmiocs, «30epertu sk» (auB. nomatok B.13, puc.6) BBecTn
IM't TEKCTOBOTO (paiiily 1 BKa3aTu AOPOry 10 HBOTO.

Knonka «Buxin» nmoBeprae 10 BUXIAHOTO MEHIO.

[Tpu BuOOP1 MyHKTY MeHIO «PillleHHS» HAa €KpaH1 BIIKPUEThCA BikHO» Dailn 3
pimenHsam» (quB. goxaTok B.13, puc.7), B SKOMY CIliJT HATUCKYBAaTH KHOIIKY
«Ilepernsin daitny 3 pimenHsm». [lpu 1boMy 3'IBUThCS J1aJJIOTOBE BIKHO
«Binkputu» (muB. nomatok B.13, puc.8), B skomy Tpeba BuOpaTH (aiin 3
pe3yiabTaTaMu PO3PaXyHKY, MICIsA 4YOro pilieHHs OyAe BUBEACHO Ha €KpaH
(muB. nmomatox B.13, puc.9). Ileii xe ¢aiin MOXHa pO3APYKyBaTH 3a
JIOTIOMOT 010 OY/Ib-SIKOTO TEKCTOBOTO pefakropa. [lpuknan daiiny 3 pilieHHAM
HaBegeHni B noaatky B.14. Knonka «Buxin» mopeprae B roJJ0BHE MEHIO.
[TynkT «Buxia» roloBHOro MEHIO 3aKpUBa€ BIKHO J0/1aTKa.
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HonmaTtok B.11.

Jiarpama ckJaay najusa B po004omMy CTaHi

W0,615%
00,298%
00,795%
W 0,894%

[097,394%

OCH4
W C3H3
OC4H10
Nz
WH20

HonaTok B.12.

AHaJi3 pe3yabTariB

JIns  TOpiBHSHHS — pe3ysbTaTiB  pPOOOTH MpOrpaMu 3  pe3yJibTaTaMu
KOHTPOJIBHOTO MPOPAXYHKY CKJIaJeMO MOPIBHSIbHY TaOIUII0 3HAYEHbD:
Hazga mapamerpa OnuHuis 3HAa4YCHHS B 3Ha4YCHHS B Biuko
BUMIPY mporpaMmi | KOHTPOJIBLHOMY | (iana3oH
pUKIaIi BIYOK)
pobouoro
JucTa
Cknan BOJIOTOrO rasy: %
Chdz.r.
C3HS8s.r. 97,394 97,394 B19
C4H10s.r. 0,894 0,894 H19
N2B.T. 0,795 0,795 119
H20g.r. 0,298 0,298 L19
0,618 0,618 P19
06'em xucuio V_02 MM 2,044 2,044 D28
Teoperuuno MM 9,731 9,731 D29
HEOOX1HA KITBKICTh
CyXOro MOBITps
LO C.B.
JlificHa KiIbKIiCTB MM 11,190 11,190 D30
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CyXOro MOBITpH,

LO(C .B.

Bwmict Bosoru cyxoro r/m° 9,8 9,8 H28
aTM. MOBITPS

TeopeTndHa KiTbKICTH MM 9,849 9,849 H29
aTM. moBitps, LO® ™

JlificHa KiIbKICTb aTM. MM 11,326 11,326 H30

moBiTps, Lo ™

Tabnuus noka3ye 30ir pe3yJabTaTiB PO3PaxXyHKY 1 TUM CAMHUM IIITBEPIXKYE

MPaBUIIBHICTh POOOTH IPOTPAMHU.

HonaTox B.13.

Iporpamumii intepdeiic

/' PacyeT ropeHua razoobpasHoro TonauBa (BapuaHT 28)

FcxoaHble AaHHBE  PeayneTaT  PelleHiie  Boioa

- ox

Pic.1 — T"'onoBHE MeHIO TPOEKTa
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“ UcxogHble gaHHbIe

Cocrae cyxoro rasa CocTae BNaxHOro raza
Cco 0 % CAH10 |[p g % Co 0 % C4H10 |p %
H2 0 o CsH12 g H2 0 5 ChH12 |p o
H2s 0 " H2S ] -
CHA4 98 % % CH4 0 % %
N2 0.3 5 N2 0 s
C2H4 ] o % C2H4 0 o %
C2H2 0 o 02 0 % C2H2 0 o 02 0 o
co2 0 . coz2 0 s
C2H6 0 o % CZHB 0 o %
C3H8 0.9 o 502 0 % C3HS 0 o S02 0 o
H2O o
CyMMa = 0 % CyMHMAa = 0 %
BnaroconepxaHue (d c.r.) 5 rfr3 KoadgpHUKMEHT W3E6ETKA BO3AYXa 1.15
TemnepaTtypa Bo3ayxa 10 rpan C Bnaroconepx-e atM. Bo3ayxa (d c.B.) 0 rim3
v MepecueT Ha BNaXHOE COCTOSHWE | | " Ouuctka j'[_ Brixog |

Pic.2 — Bixno «Buxinai maHi»

/# UcxogHble gaHHbIE

CocTae cyxoro rasa CocTaB BnaxHoro rasa
cO 0 o C4AHI1D |[p g o CO 0.00 % CAH1D  |p g0 o
H2 i o CsH12 |p H2 0.00 o C5H12  |p.oo o
H2S - H2S o
CHA4 98 % 0 % CHA4 97.39 % 0.00 %
N2 0.3 s N2 0.30 s
C2HA4 0 o % C2H4 0.00 o %
C2H2 0 o 02 i o C2H2 0.00 % 02 0.00 o
coz 0 & co2 0.00 P
CzHE g % % C2HE  [p.po o %
C3H8 0.9 o 502 i o C3H8 0.89 % 502 0.00 %
H20 0.618 %
CYMMa = 100 % cyMMa = 100 %
Bnaroconepxanue (d c.r) 5 i3 Ko3aggUUMEHT U36HTKA BOZAYXA 1.15
Temneparypa sozayxa 10 rpan C Bnarocopnepx-e atH. Bozayxa (d c.B.) 9.80 rfmM3
s lNepecyet Ha BRaXHOe COCTOAHWE | + Oumctka il Buxon |

Pic.3 — Pe3ynbTaT mepepaxyHKy Ha BOJIOTUN CTaH
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Pe3ynbTaThl pacyeta

PacueT ropeHdd TonnMea Cocrae npoAYykToOE ropeHdd
Heo6xonuMui 06LeM KUcnopoaa, M3/m3 . ppaiaticl
TeopeTHYeCKHA 06LEM CYXoro sozayxa . M3/m3 | co2 ’L ,&
[eAcTBUTENLHBIA pacXoa cyxoro Bozayxa . m3/m3 202 ’— ,—
TeopeTHYECKUI pacxol BAGXHOro Bosayxa, M3/m3 HZ0 ’— ,7
[elicTBMTeNLHRI pacxon ENaxXHOro Bosayxa . M3/m3 N2 ’— ,7
Huzwasa Tennota cropadus, kx/m3

cyMMa = Yo
MarepuaneHui GanaHc
npwu alfa>1

coz
502

,—
,—
H20 h
h
,—
,—

N2
02
cyMMa = V_alfa
| " Pacuet ropeHua | | | fL Brixon |

Pic.4 — BikHo «Pe3ynbTatu po3paxyHKy» — MICJIsl BUKOHAHHS MMYHKTY MEHIO
«Buxigai mag»

€3yJibTaTbl pac4yeTa

Pacuert ropeHus Tonnuea CocTae NnpoAyYykToB ropeHus
Heo6xonuMMuii 06beM kMcnopona, M3/mM3 2.044 Rpialial]
%% HM3/mM3
9.731
TeopeTwdeckuii 06beM Cyxoro Bosayxa . Mlfm3 coz 9.604 1.033
11.190
HleAcTBMTENBHLI pacxon cyxoro Bozayxa . M3/m3 502 0.000 0.000
9.849
TeopeTuueckuii pacxoa EASKHOro Bo3ayxa . M3/m3 Hz0 18.877 2.030
11.326
JleAcTBUTENLHLIA PpACX0A BASKHOIO BO3AYxa . M3fM3 N2 71.519 7.689
Huzwas rennorta cropaHus, kIbx/fm3 366258
cymma = 100.000 vo [10.752
MaTepuansHHi GanaHc
Mpuxon kr npu alfa>1

% 3/m3
Macca npupoaHoro raza = 0.7425*100.0 = 74.252 kr i
Macca Bozayxa = 1,282 * 100.0* 11,326 = 1451,667 kr co2 8.363 1.033

Becero = 1525920 kr
502 0.000 0.000

Pacxon. kr HZ20 17.539 2.166

Macca npoAYKTOB ropeHus = M2 71,615 8.842
=1.236*100.0 * 12,347 = 1525.959 kr
02 2.483 0.307

Heesazka = |1525,920-1525,959|f1525.959*100% = 0.003% CYHHA = 100,000 ¥_alfa 12.347

1

| V4 Pacuert ropeHus | v CoxpaHeHWe pe3-ToE B gaine j'L Buixon ‘

Pic.5 — BikHo «Pe3ynbratu po3paxyHKy» — MICJs HATUCHEHHS KHONKH «Po3paxyHoK
TOPIHHS»
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CoxpaHUTb Kak
Nanka: ||;'f}DE|phi_3_prngram ﬂ 4 £ B

HpP_gorenie.~dp #U_jish_dan.dou &ll_mainpas  EU_rez.~pa
EPp_gorenie.dof flU_jsh_dan.dfm EU_resh.~df &1 _rez.decu
&P_gorenie.dpr  #l_ish_dan.pas EU_resh.~pa  &IU_rez.dfm
WP gorenieexe B _main.~df & _resh.dou ﬁju rez, pas
Hp_gorenieres BEU_main.~pa  f&1J_resh.dfm “JoelieHie bt
U ish_dan.~df &U_maindcu gl resh.pas

EU_jsh_dan.~pa &U_maindfm Bl _rez. ~df

¢ [ »
KM daiina: IpemEHme.m COXpaHuTE
Tun dhaiina: | LJ DTMeEHS

Pic.6 — Pe3ynbTaT HaTUCHEHHS KHOTIKHU «30€PEeKEeHHS pe3yIbTaTiB y (aitmi»

# ®ain c peleHnem

| _______________ f MNpocrMoTp dakna c peweHuen I j-'L Brixon

Pic.7 — Pe3ynbprar BUOOpY NyHKTY «PillIeHHS» B TOJIOBHOMY MEHIO



OTKpPbLITh

Oanka: |@De|phi_3_prugram LI - @ 5 B

EP gorenie.~dp #&IU_ish_dan.dou  fllU_main.pas U_rez.~pa
P_gorenie.dof f&U_ish_dan.dfm ElU_resh.~df SU_rez deu
&P_gorenie.dpr  flU_ish_danpas ElU_resh.~pa  &IU_rez.dfm
WP _gorenieexe  BEU_main.~df  fU_resh.dcu &l _rez pas
P_gorenie.res U_main.~pa  f&U_resh.dfm El pelueride bt
U ish_dan.~df #U maindou  &U resh.pas

U ish_dan.~pa f&'U_main.dfm Ll_rez,~df

< 1 >
Kima chakina: |pELIJEHHE.b:‘t OTKPEITE
Tun chakinoe: | b OTHeHa

Pic.8 — Pe3ynbrat HaTucHeHHs KHOTIKH «[lepermsia daitry 3 pimeHHIM»

dain c pelieHnem

| ______________ o [o0CMOTE hafna C PEWEHMEM ]—'L Brixon |

Pacuer MOPEHHMA TOIINHEA Es

MoxXoOHEHE <ocTaE <yXoro raza (&)

CH4 = 95,00
C3HE = 0.50
C4H1O = 0.20
NZ = 0.30
TeMnepaTypa cyxoro artModepHoro esosgyxa = 10.0 rpagm. C
BnamHocTe rasa = 5.00 r/m3

BEnagEHE CocTaE rasa (%):

CH4 = 27.39
C3HE = 0.e2
Cc4H1O0 = 0.80
NZ = 0.30
HZO = 0,62
Brnarocofepxanne aTMochepHoro Bosgyxa dasv = 9.80 r/fm3
Eosbduoiuesr umsferTka Bosmyxa alfa = 1.15

Temnora CTOPAHMA TOINIMEBA!:
Qup = 358*CH4Bnm +913*C3HE8em +1185*C4HlO0Bn =
= 358+%57,3%24% +5913+0,824% +1185+*0,7953% = 36626 rOxS M3

COBeeM HMomopofa, HeobxomumMmoro gma omuranmma 1 M3 rasa:
V_ 02 = 0.01*(2*CH4exn +5*C3HBEn +6,5*C4H10BR ) =
= 0.01*(2+97,354% +5*0,894% +5,5*0,795% 3 = 2.044 m3/m3

TeopeTHUECKM HeoBXOQMMOE KOIMYECSTED SY¥X0D0 BOSOVMA!
Lic.e. = 4.76 * V_02 = 4,764 * Z2.044 = 9.731 m3/m3

R4

Pic.9 — BuBizg y BikHO BMicTy Qailiry «pimeHHs.tX{»
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[Tpunoxenne B.14. ®aiin 3 pilIeHHAM

Pacuer ropeHmMsa TOIJIMBAa

Ucxomueii cocTas Cyxoro raszsa (9:

CH4 = 98. 00
C3H8 = 0.90
C4H10 = 0. 80
N2 = 0. 30
TeMneparypa cyxoro armodpepHoro sosmyxa = 10.0 rpam. C
BiaxHOCTL Trasa = 5.00 /M3

BrnaxuHeni cocras rasza (9 :

CH4 = 97. 39
C3H8 = 0. 89
CAH10 = 0. 80
N2 = 0. 30
H20 = 0. 62
BrarocomepxaHue aTMochepHOTo BO3myxa dSV = 9.80 r/m3

KosdduumenT m3beiTka BOo3myxa alfa = 1.15

TenyioTa CropaHmsa TOILJIMBA.
Qup = 358*CH4en +913*C3H8mn +1185* CAH10Bnn =
= 358*97, 394% +913*0, 894% +1185*0, 795% = 36626 xIx/mM3

06BeM KUCIIOPOLa, HeodxoamuMmoro miud cxuranusa 1 m3 rasa:l
V.2 = 0.01*(2*CH4en +5*C3H8mn +6, 5* CAH10sn ) =
= 0.01*(2*97, 394% +5*0, 894% +6, 5*0, 795% ) = 2. 044 w3/ m3

TeopeTUUeCKM HEOOXOIMMOE KOJIMUECTBO CYXOTO BOBIYyXa

LOc.B. = 4.76 * V.O2 = 4.76 * 2.044 = 9.731 m3/wm3

IeliCTBUTEJIbHOE KOJIMUECTBO CYXOT'O BO3OyXa.

Lac.s. = alfa * LOc.s. = 1.15 * 9.731 = 11.190 m3/ w3

TeopeTnuecKkM HeOOXOIMMOE KOJIMYEeCTBO aTMOCQOEepHOT'O BO3IOyXa.

LOs.=. =( 140, 00124*dc.=s. ) *L0c.&. =( 140, 00124* 9.80)* 9.731= 9. 849 M3/ M3

JercTBUTENIbHOE KOJIMUYECTBO aTMOCOepHOTO BO3OyXa

Laz.e. = alfa*LOs.s.=1.15* 9.849=11. 326 ™3/ M3

OOBeM MNPONYKTOB I'OPEHMUA!
V_CO2 = 0.01*(1*CH4en +3*C3H8mn +4*C4AHlOBn ) =
= 0.01*(1*97, 394% +3*0, 894% +4*0, 795% ) = 1.033 m3/ M3

V_H20O = 0.01*(2*CH4Bn +4*C3H8Bn +5*CAH10Bn +1*H20sn ) +
+0, 00124*dc.=. *La_ss/ (140, 00124*dc.&8.) =

= 0.01*(2*97, 394% +4*0, 894% +5*0, 795% +1*0, 618% ) +

+0, 00124*9, 800*11, 326/ (1+0, 00124*9, 800) = 2. 166 m3/ M3

V_N2 = 0,01*N2en+3, 76*al fa*V_O2=0. 01* 0. 298+3. 76*1. 15*2. 044=8. 84
M3/ M3

V_Quszcer. = (alfa-1)*V_0O2=(1.15-1)* 2.044= 0.307 m3/m3
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Ofmee KOJMMUECTBO INPOIYKTOB TOPEHMUML!

Va = V_OR+V_H20+V_N2+V_(Rus6err. = 1. 033+2. 166+8. 84+0. 307=12. 347 w3/ m3

[IPOLIEHTHEIA COCTaB NPONYKTOB TOPEHMUSA

Cx2 = 100*Va_CQO2/Va = 100* 1.033/12.347= 8.36 %

H20 = 100*Va_H2Q' Va = 100* 2.166/12.347= 17.54 %

N2 = 100*Va_N2/Va = 100* 8.842/12.347= 71.61 %

Quzbmr. = 100*V_QRus6wur. / Va = 100* 0.307/12.347= 2.48 %

MaTepualibHE OajlaHc TopeHusa npuponHoro rasza (V=100 m3)

I[IJIOTHOCTE TOIJIMBAa

r_topl = 16*CH4en +44* C3H8sn +58* C4H1O0mn +28*N2esn +18*H20en =

= 16*97, 394% +44*0, 894% +58*0, 795% +28*0, 298% +18*0, 618% = 0. 743
kT /M3

Macca nOpmMpOOHOI'O r'asza.
M ronsr = r_monnm * V = 0.743*100= 74.252 «r

[lepecueT BO3OyxXa Ha BJIAXHYI MAacCy.

H20s.5. = 100*dc.=./(803. 6+dc.z.)=100*9. 80/ (803. 6+9.80) = 1.205 %
@=.2. = (100- H20=.=.)*21/ 100=( 100- 20. 747) *21/ 100=20. 747 %
N2z.s. = (100- H2Os.=.)*79/100=(100- 1.205)*21/100=78. 048 %

[IJmoTHOCTE BO3OYyXA.
r_soszn = (H20s.B. *18+M2B.8. *32+N28.8. *28)/ (100*22. 4) =
=(1. 205*18+20. 747*32+78. 048*28) / (100*22. 4) = 1. 282 xr/m3

Macca Bo3mOyxa.
M Bosn = r_sosm * V * Las.s.= 1.282*100*11. 326 =1451. 667 xr

lMpuxom = M Tomnm + M Bosm = 74.252+1451. 667=1525. 920 xr

[IJIOTHOCTBL MNPOIYKTOB TI'OPEHMA.

r_rop = (OCR_rop*44+SQ2_rop* 64+H20 rop* 18+N2_rop*28+2_uz6wT. * 32) /
/ (100*22. 4)=( 8.36*44+17.54*18+71.61*28+ 0.31*32)/(100*22.4)=

= 1.236 xr/m3

Macca HOpoOyKToB I'OPEHMI.
Mrop = r_rop * V * Las.s.= 1.236*100*11. 326 =1525. 959 xr

Hepsizka = 100 * | M romm + M Bo3m - M rop |/ M rop =
= 100 * | 1525.920-1525.959 |/1525.959 = 0.003 %
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JOJATOK C. MNPABUJIA O®OPMJIEHHA MNOSACHIOBAJIBHOI
3AIINCKH

[TosicHIOBaJIBHY 3aIUCKy 0OPMIISIIOTH Ha jrcTax ¢popmaty A4 (210x297 mm)
MaIIMHHUM (32 JOMOMOTOI0 KOMIT'FOTEPHOI TEXHIKH) CIIOCOOOM Ha OMIHIM CTOPOHI
apkyma Outoro mnamepy. MDKpAIKOBUNM I1HTEpBadl BUOUPAIOTH 3 PO3PAXyHKY HE
6inpine 40 psiKiB Ha CTOPIHIN 32 YMOBH PiBHOMIPHOTO ii 3alIOBHEHHS 1 BUCOTI OyKB
He MeHIne h=2,5 MM, J0TpUMYIOUH TPH IIbOMY HACTYITHI PO3MIPH IOJIB: BEPXHE, JIiBE
1 HIkHE — He MeHmre 20 MM, npaBe — He MeHire 10 M.

[Momunku, omnucku 1 rpadiyHi HETOYHOCTI JIOMYCKAETHCS BUIPABISATH
cTupaHHsaM abo 3adapOoByBaHHIM OUTOI0 (PapOOI0 1 HAHECEHHSIM Ha TOMY K MICII1
a00 MK pPSAIKIB BUIIPABICHOTO 300paKe€HHS MAIIMHOMUCHHUM CIIOCOOOM abo Bij
PYKH.

KoxkeH NyHKT, MOIANYHKT 1 NepepaxyBaHHSA 3alUCYIOThCS 3 a03alHOrO
BIJICTYITY.

Po3ainu 1 migpo3aiiv TMOBUHHI MaTH 3arojioBkd. IIyHKTH, SK HpaBuUIo,
3aroJOBKIB HE MalOTh. 3arojOBKM MOBHMHHI YITKO 1 KOPOTKO BiJIOOpa’kaTHU BMICT
PO3IUTIB 1 MIAPO3ILTIB.

3arojloBKM CTPYKTYPHUX €JIEMEHTIB 3alMCKU 1 3aroJIOBKM PO3JAUIIB  CIIJ
pPO3TalIOBYBATH B CEPEIMHI PSJKA 1 APYKYBATH MPOMUCHUMU OyKBamMu 0€3 Kparku B
KIHI[l, HE MIJKPECIIOYH. 3arojJ0oBKH MIJIPO3JUIIB, MYyHKTIB 1 MIAMYHKTIB 3alUCKU
CIil TOYMHATH 3 ab3alHOro BIACTYMY 1 JAPYKYBaTH OKpIM MEpIIOi MPOMUCHOI
pAOKOBUMHU OyKBaMH, HE MIAKPECTIOYHM, 0€3 Kpamku B KiHIL. SKIIO 3aroiaoBOK
CKJIaJIa€TbCsl 3 JIBOX MPOMO3UIIM, 11X PO3AUISIOTH Kpamnkoro. BiacTtanp Mix
3aroJI0BKOM 1 TEKCTOM MPU BUKOHAHHI 3alTUCKU Ma€ OyTH HE MEHIIE JBOX PAJIKIB

KoxeHn po3ail TEeKCTOBOro JOKYMEHTa CliJi MOYMHATH 3 HOBOTO apKylia.
[lepenecenHs ciiB B 3ar0JIOBKY HE JOIMYCKAIOThCSI.

TekcT MosICHIOBAJIBHOT 3alIMCKU Ma€e OyTH KOPOTKUM, YITKUM 1 HE IONYCKATH
PI3HUX TIIyMay€Hb.

CrpykrypHi enementu <«Pedepar», «Bceryn», «BucHoBok», «Cnucok
JiTepaTypu» HE HYMEpPYKTh, a iX HaWMEHYBaHHS CIyXaThb 3aroJOBKaMU
CTPYKTYPHHX €JIE€MEHTIB. Po3ainu, migpo3aiiv, MYHKTH, MIAMYHKTH —CIIiJ
HymMepyBaTu apabcbkumu nmdpamu, Hanpukiaan 1, 2, 3, i tak npami Iligpo3ginm
MOBHMHHI MaTH MOPSIKOBY HyMeEpaIlito B MekaxX KokHOro po3aury. Homep minpo3niny
CKJIAJIA€ThCSI 3 HOMEpa PO3ALTY 1 MOPSAKOBOIO HOMEpa MiAPO3ALLY, PO3AUICHUX
kpankoro. [licns Homepa miapo3niny Kpanky He CTaBisITh, Hanpukian 1.1, 1.2 i Tak
nan [IlyHKTH TOBHMHHI MaTH MOPSAKOBY HYMEPAIll0 B MeKaX KOKHOTO PO3AlLy ado
migpo3ainy, Hanpuknan, 1.1, 1.2 a6o 1.1.1, a6o 1.1.2 i tak gami

HymMmepaiisi CTOpPiHOK 3anIMCKH

CTOpIHKM MOSCHIOBAJIBLHOT 3aMKUCKU CII1JI HyMEpyBaTH apaOChkuMu 1udpamu,
JOTPUMYIOUH KPI3HY HyMepallito 0 BCboMY TeKCTy. HoMep cTOpiHKH MPpOCTaBISIOThH
B IIPaBOMY BEPXHBOMY KYTKY CTOPIHKM 0€3 Kpamku B KiHII. «UTyJIbHHUIM apKymI»,
«ApKyIll 3aBAaHHS» BKIIOYAIOTh B 3arajibHy HyMepalilo CTOpPIHOK 3amucku. Homep
CTOPIHKA Ha THUTYJBHOMY apKylll HE NPOCTaBISIEThCA. lmrocTpamii 1 Tabiwili,
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pO3TalIOBaHl HA OKPEMUX CTOPIHKAX, BKIIOYAIOTh B 3arajibHy HymMepalilo CTOPIHOK
3aIHCKH.

IToOynoBa Tadbauub

Tabnuill 3acTOCOBYIOTH JJISI Kpal[oi HAOUHOCTI 1 3PYYHOCTI MPEICTaBICHHS
noka3HukiB. Ha3pa Tabmiuill, mpu MOro HasBHOCTI, MOBHMHHA BilOOpa)kaTu ii BMICT,
OyTd TOYHUM, KOpOoTKMM. Ha3By cuim po3rtamoByBatd Haja Tabnuieto. I[lpu
NEPEHECEHH]1 YaCTUHU TA0JIMIIl Ha Ty K a00 1HIIl CTOPIHKM Ha3BY MOMILIAIOTH JIMILE
HaJl MePIIO0 YaCTUHOIO TAaOJIHIII.

Tabnuui, 32 BUHATKOM TaOIUIb OAATKIB, MOKHa HyMEpPYBaTH apaOChKHUMU
urdpamMu Kpi3HOI HYMEPAIIIEIO 1 B MEKaxX PO3AUTIB. Y OCTAaHHHOMY BUMAAKYy HOMED
TaONMUIll CKJIAJA€ThCsl 3 HOMEpa poO3AULYy 1 TMOPSAIKOBOrO HOMeEpa Taliulll,
BiIOKpeMJIeHUX Kkpankoro. [lpu mpomy mnepma nudpa HOMep po3auly, a Apyra —
MOPSAKOBUM HOMEP TaOJHIIl B PO3LII.

Tabnuill KOKHOTO J0JIaTKa MO3HAYAIOTh OKPEMOIO HyMepalliero apabCbKUMHU
nudpaMu 3 10JaBaHHIM Tepea IM(poro Mmo3HAYeHHs JojaTKa. SIKI0 B JOKYMEHTI
ojJHa TaOmuIlsd, BOHa Mae OyTu mo3HaueHa «Tabnumsa 1» abo «Tabmums B. 1 », skiio
BOHA MpUBEJCHA B 10AaTKy B.

Ha Bci Tabnuni MaroTh OyTH MPUBEICHI MOCUIIAHHS B TEKCTI 3amucku. [Ipu
MOCHJIAHHI CJTIT THCAaTH CIIOBO «Tadmuis (Tabnwis. )» 3 BKa3iBKOKW ii HOMepa.
Hampuknan, Tabmurs 2.1, o o3Havae, 1o e mnepira Tabauls Apyroro po3ainy.

3arosioBkM Tpad 1 pAAKIB TAOMUII Cli TUCATH 3 MPONUCHOI OYKBH, a
MIJ3aroJI0BKU rpad — 3 pAaKoBOi OYKBH, SIKIIIO BOHU CKJIAJIal0Th OJIHY MPOIMO3UIIIIO 13
3aroJOBKOM a00 3 MPOMUCHOI OYKBH, SKIIO BOHM MalOTh CaMOCTIHE 3HayeHHs. B
KIHI[l 3aroJIOBKIB 1 MiJ3arojoBKiB TaOJWIb KpamKd HE CTaBIATHCA. 3aroJIOBKH 1
MIJ3aroJ0BKU rpad BKa3ylOTh B OJHHUHI.

Po3ninsgti  3arojioBKM 1 MiA3aroJiOBKA  JIarOHAJIbBHUMU  JIIHIAMU — HE
nonyckaeTbcsa. ['OpH30HTaIbHI 1 BEPTUKAJBHI JIiHII, IO PO3MEXKOBYIOTH PSIKU
TaONuIl, JOMYCKA€ETHbCSI HE MPOBOAMTH, SKIIO iX BIACYTHICTh HE YTPYAHSE
KOPUCTYBaHHs TaOJMIle0. 3arojloBKU rpad, SK MpaBWiO, 3alUCYIOTh MapajiesibHO
psankam tabnuil. [Ipu HeoOX1AHOCTI AOMYCKAEThCA NEPIEHAUKYISIPHE PO3TAIlyBaHHS
3aroJoBKiB rpad.

[NonmiBka Tabnuii Mae OyTH BIJOKpPEMIJICEHA Bl OCTAHHHOI YaCTUHU TaOJIUIIL.
Bucora psaakiB tabmumi mMae Oytm He MeHme 8 mM. Tabmumro, 3amexHo Bim i
pO3Mipy, IOMIIIAIOTH MiJl TEKCTOM, B SIKOMY BII€pIII€ JaHO 3acjaHHs Ha Hei, abo Ha
HACTYIHINA CTOPIHIIL, a PU HEOOXITHOCTI — B AOJATKY O JOKYMEHTA.

Skmo psaku abo rpadu TabIUIl BUXOIATH 3a (opMaT CTOPIHKHU, TAOJIHITIO
IUISITh Ha 4YACTUHM, MOMINIAIOYM OJHY YacTUHY IMia 1HmuUNA abo mnopyd abo
MEPEHOCAYN YaCTUHY TAOJMIll HAa HACTYNHY CTOPIiHKY. [Ipu [bOMy B KOKHIM YacTHUHI1
TaOJIUI1 MOBTOPIOIOTH i1 FOJIIBKY 1 OOKOBHK.

[Ipy nuneHH1 TaOMUIlI HA YAaCTHMHU JIOMYCKAETHhCS 11 TOJIBKY 1 OOKOBUK
3aMIHIOBATH BIANOBIAHO HOMepoM rpad 1 psaakiB. llpu oMy HyMepyroTh
apabcrkuMu 1udpamu rpadu i (a0o) psAAKU Nepnioi YaCTHHA TaOTHUIL.

CnoBo «Tabnuisi» BKa3yloTh OJMH pa3 3JliBa HAJ MEPUIO0 YacCTHUHOIO
tabmumi. Han 1HmMMMU YacTMHAMM MUITYTh cjoBa «lIpomoBKeHHS TaOMMII» 3
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BKa31BKOIO HOMeEpa. SIKIO B KiHII CTOPIHKU TaOJUI YPUBAETHCS 1 i1 MPOOBKEHHS
OyJle Ha HACTYMHIN CTOpIHIN, B MEPIIid 4YacTUHI TaOJIUIl HUKHIO TOPU3OHTAIBHY
JHII0, II0 00MEXY€E TabIULIO HE TPOBOJATD.

I'pady «HOMEep mo mopsAaKy» B TaOJUIIO BKJIOYATU HE JAomyckaeThes. [lpu
HEOOX1IHOCTI HyMepalli MOKa3HUKIB, MapaMeTpiB a00 IHIIUX JaHUX MOPSIKOBI
HOMEpPH CIIijJi BKa3yBaTH B mepiriii rpadi (0oKoBHKY) TaOauIll Oe3MocepeIHbO mepe
ix HaliMenyBaHHsM. [lepel YUCIOBUMU 3HAUEHHSIMU BEJIMYMH 1 MMO3HAYEHHSIM THIIIB,
MapoK 1 TOMY M0/110HE MOPSIKOBI HOMEPHU B TaOJIHUIISIX HE MPOCTABIISIOTHCS.

®opmyJiH i piBHAHHA

®opMynu 1 pIBHSIHHS PO3TAIIOBYIOTh O€3MOCEPEIHBO MICs TEKCTY, B IKOMY
BOHU 3ralyl0ThCs, MOCEPE/IUHI CTOpiHKU. Bule 1 Hibkde 3a KOoXHY (Gopmyly abo
PIBHSIHHS IOBUHHO OYTH 3aJIMIIIEHO HE MEHIIIE OJHOTO BUILHOTO PsJIKa.

@opMynu 1 pIBHSIHHS B 3aMUCIII CJI1I HyMEPYBaTH MOPSIIKOBOIO HYMEPAIII€IO B
Mexax po3auty. Homep dopmynu abo piBHSIHHS CKIIaJlaeTbes 3 HoMepa hopmynu adbo
PIBHSHHS, PO3IUICHHX Kpamnkoro, Hampukian, ¢opmyna (5.3) - tpers dopmya
n'atoro po3auty. Homep gopmynu abo piBHAHHS BKa3yloThb Ha piBHI Gopmyniu abo
PIBHSIHHS B 1Y’KaX B KpalHbOMY MPABOMY IOJOKEHH1 Ha PSAIKY.

ITosscHeHHsT 3Ha4YeHb CHMBOJIB 1 YHCIOBHUX KOE(IIIEHTIB, IO BXOMSITH Y
dbopMyny abo piBHSHHSA, CJIJ HABOAUTH Oe3mocepenHho Tia GopMynol B Tid
MOCIIZIOBHOCTI, B K1 BOHU HaJlaHl y (opMyii abo piBHSIHHI.

[TosscHeHHST KOXHOTO CHMBOJIY 1 YHCIIOBOTO Koe(iIll€eHTa CiiJ JaBaTd 3
HOBOTO psifka. [lepmnii psaiok MosSCHEHb CJi MOYMHATH 3 a03ally CJIOBOM «i1e» 0e3
NBOKpanku. Bumie 1 HmKye 3a KOXHY (opMyiny a0o piBHSHHS MOBUHHO OYyTH
3QJIMIIIEHO HE MEHIIIE OJTHOTO BUILHOTO PSAKA.

JonaTku

Marepian, 10 JOMOBHIOE TEKCT MOSICHIOBAJIbHOI 3aIUCKH, JIOMYCKAETHCS
MoMIIIATU B JoaaTkax. JlogaTkamMu MOXyTh OyTH, Hanpukial, rpagiyHuil maTepiadi,
TabauIl BeaUKOro ¢opmary, po3paxyHKH, OMHUCH amapaTrypu, OMUCH AJTOPUTMIB 1
nmporpam 3ajad, mo BupimyioThcss Ha EOM, sKIIo 1€ He € OCHOBHHMM 3aBJIaHHSIM
poboTH.

Honatku opopMIISIIOTH SIK TMPOJIOBXKEHHS JTaHOTO0 JOKYMEHTa Ha MOJaJbLInX
Horo nucrax. JlomaTku MOBUHHI MaTW 3arajbHy 3 OCTAaHHBOI YaCTHHOKO KPI3HY
HyMepaIlito CTOPIHOK. Y TEKCTI MOSCHIOBAJIbHOT 3aMMCKH HA BC1 I0JIATKA MalOTh OyTH
HaJlaHi nocwiaHHs. JlomaTku po3TalloBYIOTh B MOPSAKY 3acliaHb HA HUX B TEKCTI
MOSICHIOBAJIbHO1 3aITACKHU.

Koxen nomaTok ciiji MOYMHATH 3 HOBOI CTOPIHKM 3 BKa3IBKOI Bropi
TocepeIH1 CTOPIHKM C0Ba «J{omaTok» 1 #ioro mo3HayeHHs. JloqaTOK MOBUHEH MaTH
3aroJOBOK, SIKMH 3alUCYyIOTh CUMETPUYHO BIJHOCHO TEKCTY 3 MPOMUCHOI OYKBHU
OKPEMUM PSAJIKOM.
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JIOJIATOK D. JIOBIJKOBI TABJHULII

Taoaunga D.1
Buau opraniuyHoro najanBa
ArperaTtHOe cTaH [Tpuponne nmanuso [lITyyHe manuBo
TBepae BuxkomnHi: Topd'ssauii Opuket
Topd Bypoyronbuuii Opuket
bypuit yrone Koxke
Kam'suuii yrone HamiBkokc
AHTpanur
["oprounii cnanenb
ITonoBmtoBaHe:
JlepeBuHa JlepeBHUl yroiib
JlepeBH1 BiAXoau
INaponizuuii TrHIH
CibChKOTOCTIONAPCHKI BIAXOIN
Pinke Hadra Ma3zyt
Jln3enpHe majaruBo
bensun
l'ac
CianueBe Macio
lMazononidue las: las:
[Tpuponnnii 3pimxeHuit
[TonyTHUI KokciBauit
JlomeHHui
[Tiponizuuii
Taomauusa D.2
Cknaj cyxoro noBitTps
0 N> A
(apromn)
Cxutan cyxoro moBiTps 3a 06'emom, % 20,99 78,03 0,98
Ckiag cyxoro noBiTps 1o Basi, % 23,19 75,46 1,35
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Taoauua D.3

®opMynu KoeilieHTIB JUIsl IepepaxyHKy CKIIaly MMajuBa 3 OJHOTO CTaHy B

1HIIIE

Buxigauii crad naiausa

IlepepaxyHOK B CTaH najavBa

poOoue cyxe najabHe

pabouee 1 100 100
100- W” | 100- (W" +AP)
cyxe 100- W* 1 100
100 100- A€
nanbHe 100- (WP +AP) | 100- A® |1
100 100

Taoauna D.4

ATOMHI 1 MOJIEKYJISIPHI Baru pe4OBUH, 110 YTBOPIOIOTHCS MPU 3rOpaHHI MajauBa

Enement ATtomHa Bara PewoBnna | MonekynspHa Bara

O 16,000 O, 32,000
H 1,008 H> 2,016
N 14,008 N> 28,016
C 12,010 CO, 44,010
S 32,070 CO 28,010

H20 18,016

SO, 64,070

Tadauua D.5

BwmicT Bosoru cyxoro moBiTpsi 3aJI€XKHO BiJ] TEMIIEpATypH

t, °C 0

10 |20

30 |40

50 60 70

d“B. m® 4,9

98 19,0

351 631

111,3 | 197,0 | 356,0
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JOAJATOK E. TIPUKJIAAU PO3PAXYHKIB I'OPIHHSI ITAJINB
1 Po3paxyHok mpouecy ropiHHsi piIkoro najimsa
1.1 Bwuxigui xaui
3amaHuii XIMIYHUH CKJIaa Ma3yTy (Y BiICOTKAxX IO Maci):
c’ H’ s° N" o’ A" w’
85,9 9,9 0,4 0,3 0,5 0,2 2,8

1 HACTYIIHI MTapaMeTpu:
koe(dirmieHT HaIUIIKy moBiTps a = 1,28;
. : CB. _
BostoricTs cyxoro nmositps - = 13,9 /M3,

1.2 Po3paxyHOK TemJioTH 3rOPaHHS Ma3yTy

Hwkay Teriory 3ropanHs Ma3yTy o0uuciumo 3a popmysioro (3.8):
QE' =339C" +1030xH" - 109>(OP - SP) - 25>(9><|-|P +WP) =
=339 x85,9 + 1030 x9,9 + 109 x(0,5-0,4) — 25 x (9 x 9,9+2,8) = 37008,7 xJ[x/xr.

1.3 BusHayeHHs KiJIbKOCTi MOBITPsI, HEOOXiTHOTO MJIsl cCIATIOBAaHHSA 1 Kr
Ma3yTy

Po3paxyemo mo ¢opmyini (4.2) KiIbKiCTh KHCHIO, HEOOXITHOTO IS TTOBHOTO
3ropanHs 1 kr mazyTty:

Vo, =0,01X1867>C” +56>H" +0,755" - 0,7X0%) m°/xr=

= 0,01%( 1,867 x85,9 + 5,6 9,9 + 0,7 X0,4 - 0,7 X0,5) = 2,157 m/xr.

TeopeTuuHy BHUTpATy CyXoro arMoc(epHOro mMOBITPS, HEOOXIAHOTO MJIs
cniayoBaHHs 1 KT Ma3yTy, 3HaxXoauMo 1o ¢popmyii (4.3):

o™ = (1+ K) ®V, = (1+376) 2,157 = 10,27 m/xr.
TeopeTnuHy BUTpaTy BOJIOTOTO MOBITPsI 00YUCIIIOEMO 3a hopmyiioro (4.5):

L2 = (1+0,00124>d“") xLGP = (1+0,00124 x13,9) x10,27 = 10,446
MY/KT.

JliticHa BuTpata Bojororo mositps (4.6) mopiBHIOE:

L8 =ax %P = 1,28 x10,446 = 13,371 m/xr.

1.4 BusunauenHs kinbkocTi (Vo) i ckiaaxy mpoaykTiB 3ropanHs Ma3yTy npu a
=1

Po3paxyeMo KiIbKiCTh JBOOKHCY ByIJIeIto 1mo ¢popmyii (4.8):
V% =0,01%,867 xC” =0,01%1,867>85,9 =1,604 m> / xr.
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KinbKkicTh JBOOKHCY CipKH BiAMOBITHO 10 opmysu (4.9) piBHA:
V¥ =0,01>0,7>87 =0,01>0,7>0,4 = 0,003 m® / k.
KinekicTh BoastHOT tapu 1o gopmyi (4.10) pisHa:
VI =0,01412,2xH" + 1,244 XV F) +0,00124 x0°" 1 S* =
=0,01%11,2 x9,9 + 1,244 x2,8) + 0,00124 x13,9 x10,27 = 1,319 m¥/xkr.
KinpkicTh a30Ty o0uucimmMo 3a ¢popmyioro (4.11):
Vo =0,01>0,8XN" + K »V/,, =
= 0,01 x0,8 x0,3 + 3,76 x2,157 = 8,11 m/xr.
3aranbHHN 00'eM IPOJYKTIB 3ropaHHs nmpu a=1 BianoBigHo 10 dhopmynu (4.7)
piBHMIA:
Vo = VSO H VG +VIO 4V =
= 1,604 + 0,003 + 1,319 + 8,11 = 11,04 m%/xr.
CkJiaq TMMOBHX Ta3iB 1Mo Gopmyrax (4.12):

_ Vg 1,604

CO, x100% = = x100% = 14,53%
, 11,04
g)2
S0, = Yo x100% = 299 4009 = 0,03%:
. 11,04
N2
N, = Yo 1009 = -oL x100% = 73,46%:
. 11,04
H,0
H,0 = Yo 51000 = 1139 0006 = 11,98%.
11,04

0

1.5 Busnavennst kiibkocti (V) i ckaaxy npoaykris 3ropanus npu a>1

KinbkocTi ABOOKHKCY BYTJICLIO 1 JBOOKHUCY CIPKH 3aJUINAThCA TAaKUMHU XK, fK 1

mpu a=1:
VIO =V =1,604 M /xr; V% =V =0,003 Mm% /kr.

KinbkicTs BOASIHOI Mapu 30UIBIIMTBCA 3a PaXyHOK BOJIOTHM HAJJIUIIKOBOTO
noBiTpst 1o popmymi (4.13):



V0 = Vgh? +0,00124>d°" M@ - 1) 4§’
=1,319 + 0,00124 x13,9 x(1,28 — 1) x10,27 = 1,370 m%/xr.

3a paXyHOK HaJUIMIITKOBOTO MOBITPs 30UIBIIUTHLCS 1 KUIBKICTh a30Ty ((popmyna

(4.14)):
VY=V +KXa- 1) WV, =811+ 376 x(1,28- 1) x2,157 = 10,383 m/xr.

VY mnpoaykrax 3ropaHHs 3'SIBUThCSI BUIBHUNA KHUCEHb HAJJIMIIKOBOTO MOBITPS

(popmymna (4.15)):
V5® = (a- )%V, =(1,28- 1) x2,157 = 0,604 m’/xr.

3aranpHuil 00'eM MPOAYKTIB 3ropadHs npu & = 1,26 Bu3HAYMMO 10 HOpMYITi
(4.16):
V, =V % + V3% + V10 + v+ V0 =
= 1,064 + 0,003 + 1,368 + 10,38 + 0,604 = 13,96 m*/xkr.

[TporieHTHHI CKJIa]] IPOAYKTIB 3rOpaHHs BiaMOBIIHO 10 popmyi (4.17) piBHUI:

Co,
= Va X100% = % X100% =11,48%;

CO,
Soz
SO, = V\j 00% = %93 4006 = 0,02%:
H,0
H,O = Va™ 1100% = 7298 009 = 9,81%:
. 13,96
N2
N, = Va© 1009 = 128 0096 = 74,36%:
V, 13,96
VI/I36
9, 0,604 1 00% = 4.33%.

0, = X100% =
V 13,96

a 1

1.6 IlepeBipka MaTepiajibHOro 6aJaHCy rOPiHHA
Pospaxyemo wmatepianbpamii OamaHc TopiHHa Ma3yty Macoro B 1000 kr. s
OO CMOYATKY 3HAWIEMO MPUXIJ B KT, @ MOTIM — BUTPATY B KI' 1 HOPIBHSAEMO iX.

Maca mazyty piBaa 1000 xr.
Jlnst oOuncneHHs BUTpaTH MOBITPS MEpepaxyeMo MOBITPs HA BOJOTY Macy MO

dopmynax (5.1) — (5.3):
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H20%® = 100 xd“® /(803,6+dC.B")=100 x13,9/(803,6+13,9)= 1,7 %:
02%P = (100 - H20"*") 21/100=(100 - 1,7) 21/100 = 20,643 %;
N2°® = (100 - H20"") 579/100=(100 - 1,7) 9/100 = 77,657%.

1inpHICTH MTOBITPs 110 hopmyii (6.3) piBHa:
[ aosn = (H20P B *18+025 % *32+N 25" 28) / (100%22,4) =
= (1,7 x18 + 20, 643 x32 + 77,657 x28) / (100 x22,4) = 1,279 xr/nm°.

Maca noBitpst o ¢popmyii (6.2) piBHa:
Maosn = I sosx XV xL2P'= 1,279 x1000 x13,371 = 17105,776 «r.

Omxe, mpuxix = Mo + Myg,, = 1000 + 17105,776 = 18105,776 kr.

3HalileMo Macy IPOJYyKTiB TOPIHHS.
HIipHICTH MPOTYKTIB TOPiHHS 0 hopMmyi (6.3) piBHA:

' = (CO2"" x44+502"" x64+H20"" x18+N2"" x28+ 03° x32)/
/(100 x22,4) = ( 11,48 x44+0,02 x64 + 9,73 x18 + 74,54 x28+ 4,30 x32)/
/(100 x22,4) = 1,296 xr/n’.

Maca npoyKTiB FOpIHHS:

Mpop = F P xV x V_ = 1,296 x1000 x13,96 = 18104,5 «r.

Pesynbpratn mepeBipku MaTepiadbHOro OanaHCy TOpiHHS (IpH CHATIOBaHHI
V=1000 kr mMa3yTy) 3BeIeMO B TaOJHIIIO:

Ilpuxio Ke Bumpama K2
Ma3zyt 1000,0 [IponykTH ropiHHS 18104,5
[ToBiTps 17105,776

Pazom: 18105,776 Pazom: 18104,5

Bignosimgao 10 ¢popmyinu (6.1) HeB'si3ka OanaHcy piBHA:
DM =100 % | MTormt + MBo3xa - Mrop |/ Mrop =
=100 x| 18105,776 - 18104,500|/ 18104,500= 0,71 %.

Ockinbku HeB'si3ka MeHe 1%, To po3paxyHOK BUPOOJICHUIN TPaBUIIBHO.
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2 Po3paxyHok nmpouecy ropinHsi MIPUPOTHOTO Ta3y
2.1 Buxigni naui

CrnanmoeTbes IPUPOJHUN Ta3, €IEMEHTAPHUN CKIIAJT IKOTO Ha CyXY Macy pIBHMIA:
CH;"' =98,0%; C;Hg' =0,9%; C,Hy; =0,8%; N5' =0,3%.

Bumict Bomoru cyxoro rasy ckmagae d-' =5,0r/m3.
Koediient Hapnumky nositps a = 1,15.
Temneparypa armocheproro mositps pisa t = 10°C.

2.2 TlepepaxyHoOK cKJaay rady Ha po6ody (Boory) Macy

Bukopucrosytoun dopmyny (5.1), po3paxyemMo NPOIEHTHUH BMICT BOISHOT
napu B 1 M° mpupoHOro rasy mpu Bmicti Boxora d-' =50 /M’ CyXOTo rasy:

OB T. = 100>d< T _ 10060 _
2 8036+d°" 8036+50

[To dopmym (5.2) obumcarMo KOediIlieHT TepepaxyHKy 3 CyXoro rasy Ha
BOJIOTHIA:

,618 %.

) BI. )
K = 100-H,O0™* _100-0,618 _ 0,99382.
100 100

TTo popmyii (5.3) mepepaxyemo ckiIaj razy Ha pobody Macy:
CHB™ = k>CHS™ = 0,099382>98,0 = 97,394 %:
C,HE" = k>C,HS™ = 0,09938250,9= 0,894 % :
C,HE" =0,099382>0,8 = 0,796 % :
NBT =0,099382>0,3= 0,298 % .

JIns mepeBipKku MPaBUIBLHOCTI PO3PaxXyHKY MIACYMOBYEMO OTpPHUMaH1 JaHl MO
BOJIOTOMY CKJIaJy Tra3y:

CHE’F + C3H]83.F. +C4H]]:3>dr. + NZBF + HzoB.F. -
=97,394% + 0,894 + 0,796 + 0,298 + 0,618 = 100% |,

OTKe, IEPEPaxyHOK Ha BOJIOTY Macy BUKOHAHUI BIPHO.

2.3 Po3paxyHOK TeILUIOTH 3rOPaHHSI MPUPOIHOTO ra3y

JIniss O0YMCICHHS. HUXKYOT TEIUIOTH 3rOpaHHs cKopucTaemocs (opmysor (3.9),
MiICTAaBUBIIM B HEi Ti MadbHI CKIaJ0BI, fAKI BKa3aHi y BHXITHHX ITaHHX 1
nepepaxoBaHi Ha podouy Macy B 1m.6.2.2:

Qp =358>xCH}" +913>C,H; " +1185>xC, Hy" =

67



=358>97,394+913%,894+1185%,796=36625,5 & [Ix/m".

. . . . 3
2.4 POSpﬂX}’HOK KUIBKOCT1 KUCHIO 1 IOBITPA AJIA CIIAJIOBAHHA Im rasy

[To dopmysti (5.4) 3naiizemMo 00'eM KUCHIO, HEOOXITHUH JIJIST OKUCIICHHS MaJbHUX
CKJIaJIOBUX TPUPOIHOTO Ta3y (y GopMyIly MiCTABISIEMO JIUIIIE Ti XIMIYHI €JIEMEHTH,
sIK1 TAHO B 3aBJIaHHI; OCTaHHI, BIICYTHI B ra3i, IPUPIBHIOEMO HYIIIO):

Vo, =0,01¢2CH, " +5C;Hg"" +6,5C,Hy' ") =
=0,01%2>97,394 + 50,894 + 6,5>0,796) = 2,04432 m°>/m°.

Hami o ¢opmyni (5.5) 3HAXOAMMO KIIBKICTH CyXOro MOBITps mpu a = 1,
HeoOXimHe I crnamoBaHHAs 1 M3 mOpupogHOTO Ta3zy, BUKOPHCTOBYIOUH
CHIBBITHOIIEHHS a30Ty 1 KucHIO B moBiTpi K = 3,76:

Lo =@+ K)»V/, =(1+376)x2,04432=9,73 m° / m°.

[TpakTHYHO BBEACHA KUTBKICTH cyxoro moBiTps mpu  a = 1,15 no dopmy:ti (5.6)
cxmaze LS =a X §%=1,159,73 = 11,19 M®.

HNani nmo Ttabaumi D.S5 BuU3HAUMMO BIIarocoiep:kaHue CyXoro aTMoc(hepHOro
nositps npu temneparypi 10°C:  d“® = 9,8 v,

Teopernuna BuTpata arMocdepHoro nopitps mo gopmyi (5.7) piBua:

L2P = (1+0,00124>d“"%) XL =(1+0,00124 x9,8) 9,73 = 9,849 Mm/v*.

JlilicHa BuTpaTa arMocdepHoro moBiTps npu a = 1,15 mo dopmymi (5.8)
cxmane L2% =a %P = 1,15 x 9,849 = 11,326 M.

2.5 Po3paxyHok 00'emy i ckjIaqy NPpOaYKTiB 3ropaHHsl NpH cnajaBaHHi 1 M
ra3omnoAioHoOro najuBa

Crouatky 1o popmymnax (5.9) — (5.13) 3naiizemo 00'eM IPOAYKTIiB 3rOPaHHS MIPH
a=1

Vo2 =0,01¢CH, " +3C,Hg " +4C,Hy' ) =
=0,01%97,394+3%0,894+4%,796)=1,033 m*/m°;
Vo =0,014H,0%" +2CH, " +4C,Hg" +5C,Hy; ") =
=0,01%0,618+2:97,394+4%,894+5%,796)=2,03 m*/m°;
Vo =001xN;" +376%/, =
=0,01:0,3+3,76:2,04432=7,689 m°/m".
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Toni V, =1,033+ 2,03+ 7,689 = 10,752 m° / m°.

[Ipu a = 1,15 3MmiHuThCs BenmmuuHa BMICTYy a30Ty (N2), BHECEHOTO 3 JIMIIKOM
MOBITPS, 1 TOAACTHCS HATUIITKOBUIA KUCEHB 0236 (muB. popmynu (5.14) i (5.15)):
Vo: = 001N +axK », =
=0,010,3+115x3,762,04432 =884 m° / m°.

Ve =(a- 1) %V, =(115- 1)>x2,04432 = 0,307 m° / M’

ITo popmyi (5.16) 00'eM BoASIHOT Tapy PiBHUIA:

yHo —yno , 000124 B BB
) ’ 1+ 0,00124>xd¢ "
_ 5034+ 0001249841326 _, oo 0
1+ 0,00124>0,8
Tenep no dopmyui (5.17) 06'em npoayKTiB 3ropaHHs PiBHUIA:

—\/CO, SO, H,0 N, 30 _—
Va_Va +Va +Va +Va +VOZ -

=1,033+ 0+ 2,166 +8,84 + 0,307 =12,35m° / m°.

CkJiag mpoayKTiB 3ropanHs npu a = 1 3Halaemo o gopmynax (4.12):

Co,
— Vo x100% = @ X100% = 9,60%:

Co,
0 ’
H,O
H,O0= Vo X100% = 203 X100% = 18,88%;
. 10,752
N2
N, = Vo X100% = 7’622 X100% = 71,52%.

0
Cknag mpoaykTiB 3ropanHs nmpu a = 1,15 BignmosigHo mo dopmyn (4.17)

PIBHU:

Co,
CO, = Va X100% = £32 X100% = 8,36%;
H,0
H,O= Va X100% = 2,03 X100% =17,54%;
N2
N, = \\/;‘ X100% = 884 X100% = 71,62%:;

a
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VI/I36
02H36 — \(/)2 x100% = 0,307

a 1

X100% = 2,48 %.

2.6 TlepeBipka MmaTepiajbHOro 0ajlaHCy TOPiHHS

Pospaxyemo maTepianibamil 0ajmaHC TOpiHHS MpupoaHOoro razy o6'emom V=100

[{inpHicTh ManuBa o popmyii (6.3) piBHa:

I yomn = 16XCH4™ + 44 xC3H8”!+58 xC4H10"" +28 xN2°'* +18 xH20""" =
= 16 x97,394% +44 x0,894% +58 x0,795% +28 x0,298% +18 x0,618% =
=0,743 kr/m°>.

Maca npupozHoro ra3y mo Gopmyii (6.2) piBHa:

Momr = § o XV = 0,743 x100= 74,252 xr.

Bupobumo nepepaxyHOK MOBITps Ha Boyiory macy 1o popmynax (5.1) — (5.3):
H20"" = 100 xd“* /(803,6+d"")=100 x9,80/(803,6+9,80)= 1,205 %;

02" = (100 - H20"") 21/100=(100 - 1,205) 21/100 = 20,747 %;

N2%" = (100 - H20™") ¥9/100=(100 - 1,205) ¥'9/100 = 78,048 %.

HIinpHICTH MTOBITPs 110 hopmyii (6.3) piBHa:
[ aosn = (H20P B ¥18+025 % *32+N 2% P *28) / (100xx22,4) =
=(1,205 x18 + 20,747 x32 + 78,048 x28) / (100 x22,4) = 1,282 xr/m".

Maca noBitpst o dpopmyii (6.2) pisHa:
Maosn = I sosweV XL = 1,282xx100 x11,326 = 1451,667 kr.

Omxe, mpuxix = Moy + Mpgsr = 74,252 + 1451,667 = 1525,920 xr.

3HalileMo Macy IpOJyKTiB TOPIHHS.
HIipHICT MPOTYKTIB TOPiHHS 110 hopMmyiti (6.3) piBHA:

[P = (CO2""x44+S02 "x64+H20 "*" x18+N2"" x28+ 03° x32)/

/(100 x22,4)=( 8,36 x44+17,54 x18+71,61 x28+ 0,31 x32)/(100 x22,4) =
= 1,236 KT/MC,

Maca npoJyKTiB FOpIHHS:
Myop = I PV x L2 = 1,236xx100%x11,326 =1525,959 kr.

Pesynbpratn mepeBipku MaTepiadbHOro OanaHCy TOpiHHS (IpH CHATIOBaHHI
3 .
V=100 M~ ra3y) 3BeleMO B TaOJIHIIIO:
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Ilpuxio Ke Bumpamu K2
[Tpuponuwuii ra3 74,252 [IponykTH TopiHHS 1525,959
[ToBiTpst 1451,667
Pazowm: 1525,920 Pazowm: 1525,959

Bignosigao 10 ¢hopmyinu (6.1) HeB's13ka OanaHCy JOPIBHIOE:
DM =100 x | MTOHJI + MBosz[ - Mrop |/Mrop =
=100 x|1525,920 - 1525,959 | / 1525,959 = 0,003 %.

Ockinbku HeB'si3ka MeHIe 1%, To po3paxyHOK BUPOOJIICHUIN TPaBUIIBHO.
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METOANYHI BKA3IBKHU 1 3AB/IAHHSA
10 KYPCOBOI POBOTH
3 JTUCUUILIIHU «OCHOBY IHPOPMALIHHUX TEXHOJIOTIM i
NMPOrpaMyBaHHA»
JUTSI CTYJICHTIB CIIEIaJIbHOCTI
«EHepreTuuHnii MEHEIKMEHT

Vkimagaui. KomutoBa Onsra MuxaitniBaa, K.¢.-M.H., TOIIEHT
I'pigin Cepriit BacunpoBud, K.T.H., JOLCHT

83000, m. lonenrpk, Bya. Aprema, 58, JIOHHTY
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