IIporpamma g MaTeMaTU4e€CKOTO MOAEeJINPOBAHUS
KWHETUKHA CJO0XKHbIX XUMUIECKNX peaKIinuii

KINET

(Bepcus 1.2.5)

PykoBoacTBO moJsib3oBaTelis



1. HASHAYEHUWE ITPOI'PAMMEBI U EE
BO3MO2KHOCTU

[Iporpamma KINET npeanasnaduena s pelreHus y9eOHBIX U HayIHBIX
3aJ1a4 B 00JIACTH MaTeMaTUIECKOTO MOJIETHPOBAHMUS KUHETHKU XUMHIECKIX
peakiuii. OHa BOCIpHHIMAET ONMUCAHIE MeXaHU3Ma PEAKIINN Ha ITPUBBITHOM
JIJIST XUMWKa s3bIKe XuMudeckKux ypasHenwuit. [locse Toro, kak 1moJib30Ba-
Tes b c(hOPMYJIMPOBAJI CBOM TIPEJICTABICHHSI O MeXaHU3Me B BUJIe Habopa 3Je-
MEHTapHBIX CTaJUil, MIpOrpaMMa aBTOMATHYECKH COCTABJISIET COOTBETCTBYIO-
myto cucremy auddepeHnuaIbHbIX YpaBHEHUN U PACCUUTHIBAT KHHETHYe-
CKHe KPUBBIE I BCEX YUaCTBYIOIIUX BEIeCTB. Pe3yabraThl n300parkatoTcs
B BUJIe I'pabUKOB HA dKpaHe; /i 00Jiee JeTaJbHOIO aHAJIN3a UX MOXKHO I0-
JIy9uTh B (popMe TaOJINIIHI.

HOMI/IMO pacdeTa KUHETUYECCKUX KPUBBIX IIPU 3aJaHHBIX KOHCTaAHTaX CKO-
POCTH M HAdYaJbHBIX KOHIIEHTPAIUSIX, T.€. pPelleHus MpAMOil 3aJaqdu, Ipo-
rpamMa KINET mnosBosisier pemath oOpaTHYI0O KHHETHYECKYIO 3ajady, 3a-
KJIFOUAOIIYIOCSI B OIpeJIeeHUN KOHCTAHT CKOPOCTU OTHOM WU HECKOJIbKHUX
JJIEMEHTAPHbIX CTa,Z[HfI. ,ZLHH 9TOTrO H€O6XO,ZLI/IMBI IKCIIEpUMEHTAJIbHbIC JaH-
Hbl€ 11O KOHHOEHTPpaAIUuAM OTAE/JIbHbLIX BCEIIECTB B Pa3/IMYHbIe MOMEHTDLI BpE-
MEHMN. BHa‘{eHI/Iﬂ KOHCTaHT OHNTHUMU3UPYIOTCA JO AOCTHUZKEHUA HaWJIy4dIIEero
COTJIACHsI MeXKJIy PACCUUTAHHBIMU U SKCIEPUMEHTAJTbHBIMA KHHETHICCKUMHE
KPUBBIMH.

B 3amagax xuMudecKoii KUHETHKH YaCTO BCTPEUYAIOTCS TaK Ha3bIBaeMble
otcecmrue cucrembl uddepeHnuaibHbIX ypaBHeHU . D10 ObIBAET, KOT/1A CKO-
POCTU paCcCMaTPpUBaeMbIX dJIEMEHTAPHbIX CTa,ZLI/Iﬁ pPa3/inv4ar0TCd Ha HECKOJIb-
KO TOPsAJKOB. [Ij1s KeCTKUX ypaBHEHUH MPAKTHYECKH HEBO3MOYKHO MOJIY-
YUTD PeIlleHHe C IOMOIIbI0 OOBIYHBIX YUCJIEHHBIX METO/IO0B, TAKUX, KAK METO]T
Pynre-Kyrra mnmn Anamca. B nmporpamme KINET npumenen meron I'mpa,
KOTOPBIil CIeua bHO TpeIHA3HAYeH 11 HHTeTPUPOBAHUS YKECTKUX CUCTEM
OV u no3sosisier 3PEeKTUBHO peniaTh ypaBHEHUS XUMUIECKONW KUHETHKH
upu IIIO6BIX SHAQUYEHUAX KOHCTAaHT CKOPOCTH.

[Ipesenbubie pa3mepsl 3a/1a4, peraembix mporpammoit KINET, onpee-
JIAIOTCS CIeTYIONUMA TapaMeTpaMu:



MakcumaJjibHOE YUC/I0 3JIEeMEHTAPHBIX CTauil — 20;
MakcumasibHOE YUC/I0 YIACTBYIONIUX BEIIECTB — 15;
MaxkcnmaabHOe KOMUYIeCTBO TOYEK HA OTHON IKCIEePpUMEeH-

TaJbHOU KHHETHYECKON KPUBOA — 20;

CyMMapHOe KOJTUYeCTBO TOUEK Ha BCEX IKCIePUMEHTATb-
HbIX KHHETHYECKUX KPUBBIX (HEe GoJiee) — 20.

DJieMeHTapHbIe CTaJ U MOI'YT OBITh MOHO-, OM- U TPUMOJIEKY/ISIPHBIME; DU
3TOM B OJIHOM 3JIEMEeHTApHOI CTaJIuM MOTYT YYaCTBOBATH JI0 & BEIIECTB, UTO,
OYeBHU/IHO, IEPEKPHIBAET BCE peasibHble MOTPEOHOCTH.

Jlannas Bepcus MpOrpaMMBbl MpeaHa3zHadeHa g OMepPAlMOHHONW CHCTe-
vbl MS DOS. Ona moxker ycnemrno paborars B Jjito0bix Windows-cucremax
(B Buze DOS-okHa wim KoHCOJBHOI 3aa4un). OgHako npu pabore B cpeje
Windows umeror mMecro cieayomine orpanndenus: 1) Heib3s ucnonb3oBarh
JinHHEbIe UMeHa daitioB (jpomyckaercs Jmmb dopMar 8.3, T.e. MAKCHMATb-
Hag JITMHA UMEHW — 8 CHMBOJIOB, pacimupenus — 3 cumbosa). 2) [padu-
YyeCKui BBIBO/] ITPOUCXOAUT TOJIBKO B HOJIHOIKPAHHOM DpE€zKHUMeE, IIpuvieM HucC-
nosb3yercs crangaprias VGA-rpaduka (paspemenne 640 x 480, 16 mpe-
toB). [Tocse Toro, kak rpaduk MOCTPOeH, MPOrpaMMy MOYKHO T€PEBECTH B
OKOHHBIII pezxknM (HakaTneM KoMOuHaImu Kiasuin Alt-Enter), oqHako B3a-
AMOJIEMCTBIE C TOJTb30BaTEIeM B 3TOM PeKUMe CTAHOBUTCS HEBO3MOXKHBIM,
IIOCKOJIbKY CHUCTEMa «3aMOpazKuBaeT» 3aJ/iady.



2. MMOPAJ0K PABOTHI C ITIPOI'PAMMOI

B cocras nporpammbl BxogsaT jBa daitia — KINET.EXE m KINET.BAN,
KOTOpbIe 00s13aTeIbHO JO2KHBI HAXOIUThCS B OJIHOM U TOM K€ KaTaJjore Ha
nucke. Bo BpeMsi paboThI cO371aeTcsd BpeMeHHBIH pabounii (daiin pazmepom
0K0J10 60 KbaiT, m03TOMY HEOOXOIUMO MO3a00TUTHCA, YTOOBI TEKYIIHil THCK
ObLJI JIOCTYIIEH JIJIsi 3AIUCH.

st 3anycka nporpamvbl KINET jocrarodno BBecTn KOMaHIHYIO CTPOKY

kinet

B cucreme Windows MOKHO Tak:zKe €O3JaThb OOBIYHBIM OOPa30M APJIBIK U
3allyCKaTh MPOTPAMMY C €0 IIOMOIIBIO.

B komaniHoit crpoke MOXKHO cpa3y yKa3arTh Ha3BaHue paitjia MCXOIHBIX
JAHHBIX, HAIIPUMEP:

kinet mydata.txt

OTu AaHHbIE OyAyT MPOYHUTAHBI, IIOCTE Yero mporpamma mepeiizer K MeHFO
BO3MOXKHBIX JeHCTBUIA.

Eciiu nporpamma 3anyniena 0e3 ykazaHus JIAHHbIX, TO HA JKPaHe HOsIB-
Jisiercd HadasibHas 3actaBka «KINET». Hyxkno naxkars Jitobyio KJjaBuIILy,
4TOOBI MPOrpaMMa, TiepelLia K MeHIO.

MeHro cocToUT U3 CJIEAYIONUX TyHKTOB:

[lepBOHAYANbHEI BBOJ IAHHBX

[IpocMOTp ¥ pelaKTUpOBaHUE MAHHBIX

3arpyska gaHHHX #3 (Qaiina

CoxpaHeHue JaHHHX B (Qaiine

N306paxeHne KMHETUYECKUX KPHUBHX

PacueT KOHUIeHTpamuii B 3aTaHHHN{ MOMEHT
OmpezneneHne KOHCTAHT ckopocTu (obpaTHas 3azada)

~N o O WN -

Bri6op myHKTa MpOU3BOANTCA HaXKaTHEM KJIABUIIU ¢ COOTBETCTBYIOMIE 1ud-
poii. /Ina Beixomga u3 mporpamMmbl KINET crnenyer maxkars kiasumny Esc.

O6wrano moce 3anycka KINET BwimosiHsSIeTCST BBOJ MCXOTHBIX JAHHBIX
¢ KJgaBuaTypbl (myHKT MeHo 1) smbo 3arpyska u3 daiia (myHkr 3), ecin
JIaHHBIE OBLJIN TTOJIIOTOBJIEHBI 3aPaHee ¢ MOMOIIbI0 TEKCTOBOT'O PeIaKTOPa NJIN
COXPAHSJIUCH B MPEIbIAYINUX CeAHCaX PADOTHI C MPOIPAMMOIii.
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B crapoii Bepcum mporpamMmbl JaHHBIE XPAHWINCH B hbailje B IBOMTHOM
dopmare 1 HE MOIJIM PEJAKTUPOBATHCS C IIOMOIIBIO OObIYHBIX TEKCTOBBIX Pe-
snaktopoB. Hacrosmas Bepcus KINET «mmonumaers Kak mpeyKHuii JIBOMIHBIT
dbopmvar ganubx (daiiner ¢ pacmmpennem .KIN), Tak u TeKcTOBBIH hopmar
(.TXT). /Iyist 0O3HAKOMJIEHUSI C CHHTAKCHCOM TEKCTOBOTO OIUCAHUS JTAHHBIX
JIOCTATOYHO MPOCMOTPETH MpuIaraeMbie (hailjibl JeMOHCTPAITUNOHHBIX 3aa4.

Januble mocsie BBoJa MOXKHO coxpanuTh B (aiisie (myHkr Menio 4), ecin
B JIAJIbHEHIIEM TPeIIio/1araeTcsi uX MOBTOPHOE HMCIOJIb30BAHUE. 3arpyrKeH-
Hble u3 daitjia JaHHble MOXKHO ITPOCMOTPETh ¥ YaCTUYHO OTPEJIaKTUPOBATD,
BOCIIOJIb30BABIIHCH MYHKTOM MeHIO 2 (TO JKe MOYKHO CJe]aTh U C JTaHHBIMH,
TOJIBKO YTO BBEJEHHBIMU C KJIABUATYDHI).

[Tocne Toro, Kak TeM WJIM UHBIM CIIOCOOOM OMpeIeTeHbl UCXOIHbIE TaH-
Hbl€, MOXKHO pellaTh HPAMYyIO Wik 0OpaTHyI0 KHHETUYECKYIo 3aja4dy. Pere-
HUe TPAMOii 3aa49u (pacder KHHETHIECKUX KPUBBIX) MPOU3BOIUTCS MTPH BbI-
Oope IMYHKTOB MeHIO O WiH 6. DTU MyHKTHI SIBIAIOTCS HE3aBUCHMBIMU; PDA3HU-
1a MKy HUMHU 3aKJTI09aeTCsd B TOM, UTO IIYHKT D IPeIyCMAaTPUBAET pacdyeT
u 2paguyeckoe npedcmasaenue KHHETHIECKUX KPUBBIX 0 33JaHHOTO KOHEY-
HOI'O MOMEHTA BPeMEHH, TOr/Ia KaK B IyHKTe 6 BbIYUC/ISIOTCS KOHIEHTPAIUK
BCEX BEIIECTB B OT/IE/IbHbIE MOMEHTBI BpEMEHH, & Pe3y/IbTaThl 3alUCHIBAIOTCS
6 popme mabauyw, B daiin. IlyakT 5 ciaemgyer BHIOUpATh B TEX CIydastX, KOTIa,
HYKHO TIOJIYIUTh HAIJISIHOE MpeJICTaBIeHIe O KHHETHKE TPOIECcca B IEJIOM.
[IyakT 6 MO3BOJIZET MOJYYUTH KOHIEHTPAIUU BEIIEeCTB B YHCJIOBOM BHJE.
Tabjiuily 3aBUCUMOCTH KOHIIEHTPAIUA OT BPEMEHHM MOYKHO HalledaTaTb; KPO-
Me Toro, (aits ¢ pesyjabraramu pacdera 1o mHyHKTY 6 MOXKHO BIIOC/IE/ICTBUM
UMITOPTHPOBATH B Pa3JIMYHbIe CTaHAapTHBE TakeThl (Hampumep, MS Excel
win Origin) u OpoBecTH JOMOTHATENBHYIO 00pabOTKY JAHHBIX, MOCTPOUTH
Oosee KauecTBeHHbIE TPA(PUKN KUHETHYECKUX KPUBBIX, HOJYUYUTH (HazoBbIe
MOPTPETHI PEAKINil U T. II.

Hr00bl permuTh 00paTHYIO 33129y (ONTHMU3NPOBATH 3HAYCHUST KOHCTAHT
CKOPOCTH TI0 KPUTEPHUIO HAUIYUIIETrO COTJIaCUsl KHHETHIECKUX KPUBBIX, pac-
CYNTAHHBIX B PAMKaX JaHHOI'O MeXaHU3Ma, C SKCIEePUMEHTATbHBIMA JAHHbI-
MH), CJIeJyeT BeIOpaTh MYHKT MeHio 7. Pazymeercs, jist perienus o6paTHO
3a/1au B HAOOP MCXOMHBIX JAHHBIX JIOJKHBI BXOAUTH KCIEPUMEHTATHHBIE
KUHETUYECKUe KPUBBIE JIJIS OJITHOTO WJIM HECKOJIbKHMX BeIlecTB.



3. BBOJI U PEJAKTNPOBAHNE MCXOJJTHBIX
TTAHHBIX

Wcxoable jjanuble COCTOST U3 TPeX pas3JiesioB:

e MexanusMm peakiuu (HaOOp 37€MEHTAPHBIX CTAJAUI W 3HAYEHUST COOT-
BETCTBYIOIMNX KOHCTAHT CKOPOCTH);

e Hauvanbnbie KOHIOEHTPAIIUN BEILECTB,

e DKCIepUMEHTATbHbIE JaHHbIE (3HAYEHHsI KOHIEHTPAIWA OJHOrO HJIN
HECKOJIBKUX BEIIECTB B PA3THYHBIE MOMEHTHI BPEMEHN ).

[Tocaeuuii pas/en aBageTcs 0bg3aTebHBIM JHIIb B CIydae PEIeHns oopar-
HOi 3a/1a41; eI TPeOYeTCst TOJIBKO PACYET KHHETUIECKUX KPUBBIX (IpsiMast
3a/1a9a), TO SKCIEPUMEHTAIbHBIE JTaHHbIE MOKHO HE 33J1aBaTh.

JIJ1st IpOrpaMMbl HEBAXKHO, B KAKUX €JIMHUIAX U3MEPSAIOTCS BPeMsl U KOH-
HEeHTPAIs, BaKHO JIMIIb, 9TOOBI BCE BBOJIMMBbIE YHCIEHHbIE 3HAYEHUS (KOH-
CTAHTBI CKOPOCTH, HAYaIbHbIe KOHIIEHTPAIINH, MOMEHTHI BpeMeHN ) ObLIN B3a-
MMHO COTJIACOBAHBI IO PA3MEPHOCTH. B Tex Ke eMHUNAX MOJYUYAITCI U pe-
3yJbTaThl pacdera. Hampumep, MOKHO U3MEpATH BpeMsl B MUHYTaX, a KOH-
LEHTPAIMM B MOJIb/CM>, TOIJIa KOHCTAHTBI CKOPOCTH II€PBOIO, BTOPOIO M
TPeThero MOPSAJIKOB JOJIKHBI ObITH 3aJaHbl B MUH ', cm®/(MoJIb - MuH) u
em®/(Mosn? - MuH), cOOTBETCTBEHHO.

3.1. IlepBoHa4YabHBIN BBOJ, JAHHBIX

BBox JaHHBIX (MYHKT MEHIO 1) HAYMHAETCS C ONPEIEeJIeHHs] MEeXaHH3Ma
peakiun. Kaxkaas sjieMeHTapHasi CTa/iusl 33/aeTCs B BUJE OOBIYHOIO XHUMH-
YecKOro ypasHeHusl. BerecrBa 0603HA9A0TCS TPOU3BOJIBHBIME HA3BAHUSIMI
JUIHHOMN /10 8 CHMBOJIOB, KOTOPBIE MOTYT COCTOATH W3 OYKB (JATHHCKHX HJIH
pycckux) u nudp, OpUIeM MepBBIM CHMBOJOM 00S3aTeTbHO JTOJIKHA OBITH
OykBa. ByKBBI BEDXHETO U HHYKHETO PETHCTPOB (T. €. 3arJaBHBIE U CTPOYHbIE)
B Ha3BaHMsX BeniecTs passmnvaiorcsd. Hanpumep, PRODUCT1 u productl Oy-
JIyT BOCIPUHSATHI KaK HA3BAHUS JBYX PA3HBIX BEIIECTB. 3HAK MOYePKHBAHNUS
(_) MOZKeT UCIOIB30BATHCS HA MPaBaX OYKBHI.
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3.1. IlepBonadaJibHBII BBOJ JaHHBIX 7

[IpaBast u JieBasi 9aCTH yPABHEHUS PA3JEIAIOTCA 3HAKOM PAaBEHCTBA (=);
HA3BAHUs BEIIECTB OTACJSIOTC JAPYT OT JPyra 3HAKOM ILIOC (+), HanpuMep:

H+ Cl = HC1
A=B+Pr_1

Kak BujiHo n3 Broporo npumepa, npobesibl MezK1y 3/IeMeHTaM¥ YPpaBHEHUS He
obsi3aresbHbl (MrHOpUpYOTCst). OHAKO, 6HYMPU Ha36aHUT 6euecme TTIPObe-
JIBI He JTOIYCKAKTCS.

[Iepen HasBaHHEM BEIIECTBA MOXKET CTOSITh CTEXHOMETPHIECKHHA KO-
dbunment (oraensrs ero npobeom He 0bst3aresibHo). Hanpumep, cieyomniue
YpaBHEHUA IKBUBAJICHTHDI:

H+H=H2
2H=H2

DakTUYECKH, CTEXHOMETPpUYECKUMU KO3 duimenraMmu MOryT OBITH JIUIIbH
nudpsl 1, 2 1 3, Tak KaK JOIMYCTUMBI TOJBKO MOHO-, OM- U TPUMOJIEKYJISPDHbBIE
SJIEMEHTApDHbIe PeakIuu (B OJHOM 3JIEMEHTAPHOM aKTe He MOYKET ydacTBO-
BaTh Gostee Tpex MoJsieky.n). Tem Gosee He OMYCKAIOTCS JAPOOHBIE CTEXHOMET-
puueckue KO3IMOPUIUEHTDI.

B ypaBuenun sjemMenTapHoii crajun MOXKeT ObITh YKa3aHO 3HAYEHUE KOH-
CTAHTBI CKOPOCTHU. /lJI 3TOTO B KOHIE MPaBOil YacTH ypPaBHEHUS CTABUTCS
sansitas (,) WK TOYKA ¢ 3anaToii (;), a 3areM k = snauenue, HATIPAMED:

H+ Cl =HC1I, k = 1.23e10
N204 = 2 NO2; K=125

B mepBoM mpuMepe UCHOIb30BaHA CTaHJapTHAsA (GopMa 3alUCH YUCIA C TO-
paaxom (ykaszano snauenue 1.23-10'). Byksa e B obo3Hauenuu nopsiixa
MOZKET OBITh HE TOJHKO CTPOYHOIT, HO M 3arjaBHOil. Kak BUIHO N3 npuBeIeH-
HBIX IPUMEPOB, KOHCTAHTY CKOPOCTH TOXKE MOYKHO 0003HA4YaTh 3arjaBHOi
WM CTPOYHOI OYKBOIL K.

Ipumeuanwne. Ilpu 3anmcu s/1eMeHTAPHBIX peakIuil B paiijie JTaHHBIX KOHCTAHTY
CKOpPOCTHU MO2KHO OTACJIATH OT YPDABHEHHUSA TOJIBKO CHUMBOJIOM <«3alldTasd», HO HE
«TOUYKA C 3alIATO». DTO CBA3aHO C T€M, UTO MPH BBOJe u3 paiiia TOUKa C

3a0ATON CHATAETCST NIPpU3HAKOM KOMMEHTapus.

BBoj1, 3/1eMeHTApHOl CTa | 3aBepIaeTcs HayKaTneM Kaapuiny Enter (Ha
HEKOTOPBIX KJIABUATYPAX Ta KJIaBuina obo3nadena Return). Ecoin Bo BBejieH-
HOM YpaBHEHMHU KOHCTAHTa CKOPOCTH He yKa3aHa, TO IMocjie HaxKaTusgd Enter
KYPCOp MEPEXOJNUT B MPABYIO 9acTh IKPaHa W MPOrpaMMa caMa 3allpalmnBaeT
3HaUYeHue KOHCTAHTbhI CKOPOCTH.



8 I'maBa 3. BBOJ HCXOJTHBIX JaHHBIX

[Ipu obHApY:KEHUH CUHTAKCHUIECKHUX OIMMHOOK BO BBEJIECHHOM YypaBHEHUU
LporpaMMa Bbljie/IsieT Ha dKpaHe MecTO OmUOKU; B HUKHEHl CTPOKe IKpaHa
HOSIBJISIETCS IMAIHOCTUYECKOE COOOIeHne, COPOBOZK/IAeMO€e 3BYKOBBIM CHT-
naJjiom. [Tocie a3Toro Heodxo Mo HazKaTh JTIOOYIO KJAABUIITY W TOBTOPUTH BBOJL
ypaBHEHUS WU 3HAYCHHUS KOHCTAHTBI.

YroObl 3aKOHIHUTH ONpejie/IeHne MeXaHn3Ma, HyzKHO HaXKaTh Enter cpasy
JKe TIOCJIe 3aIIPOCca OUepPeTHON JTeMEeHTAPHOI CTaIuu, T. €. BMECTO YPaBHEHUS
BBeCTH 1ycTyIO ¢TpoKy. (Ecim BBemeno 20 sseMenTapHbIX Crauil, BBOI 3a-
KaHYUBaeTCA aBTOMaTquCKH) .

[Tocsie Toro, Kak 3a/laH MEXaHU3M PEAKINHU, TPOTPAMMA TEPEXOIUT K BBO-
Jly Ha49aJIbHBIX KOHIeHTparuil. /[g KazK/10ro u3 BeIecTB Bbl1aeTCs MOICKa3-
Ka:

Leeuwecmeo] =

B orBer HyKHO BBeCTH YHC/IE€HHOE 3HAaYeHHE KOHIeHTpanuu. Ecim Haxkarb
Enter, He BBOJA YHCI0, TO OyIeT HPUHATO HYJIeBOe 3HaUEHHE KOHIIEHTpa-
OAH. DTO MO3BOJISIET YCKOPUTH BBOJ, IOCKOJIBKY dYalle BCEro HAYaJIbHOMY
MOMEHTY BPEMEHH COOTBETCTBYIOT HyJIieBble KOHIIEHTPAINNA TPOMEKYTOUHBIX
7 KOHEYHBIX MPOAYKTOB. OMuOKY TPU BBOJIE KOHIEHTPAINit 00pabaThIBAIOT-
¢S MIPOrpaMMOil TOYHO TaK Ke, KaK OIHUCAHO BBIIIIE.

[Tocie BBOJIa HAYAIBHBIX KOHIIEHTPAIU pOrpaMMa CIIPAIIuBaeT, OyayT
JIM BBOJIUTHCS IKCIEpUMeHTaTbHbIe JaHHble. OTBeT o yModanuio — «Her»
(N), T e. JuIst OTKa3a OT BBOJIA TPETHEIO pasJiesia JOCTATOYHO MPOCTO HAKATh
KJasuiry Enter.

Ecan nosp3oBaTess moaTBepan HeoOX0ANMOCTh BBOIA IKCIIEPUMEHTAIb-
HBIX JIAHHBIX (0TBeT Y), TO MpOrpaMMa 3ampalliBaeT Ha3BaHue BEIeCTBa, s
KOTOPOT0 33/1aeTCd KHHeTHIeCKast KPUBasl, 3aTeM THCI0 SKCIIePUMEHTATbHBIX
TOYEK HAa KPUBOI M, HAKOHEII, [IaPbl 3HAYEHUI «BPEeMsI — KOHIIEHTPAIUsT» JJIs
KazKI0# 13 TOYeK. SHAUYCHNS BPEMEHH U KOHIIEHTPAIUN Pa3IeIsoTCs mpode-
Jiom mn 3anstoit. [Tocse Toro, Kak BBe/IeHBI JJaHHBIE JIJISI YKA3aHHOTO YUCJIA,
TOYEK, MpOorpaMMa IOKa3bIBaeT HMPUHATHIE 3HAYEHUS U IpeJjlaraeT BHECTH
UCIIpABJIEHHS, €CJTH OHU HeoOXOAUMBI. B JabHeiineM pegakTHpOBaHUE BBe-
JIEHHBIX 9KCIEPUMEHTAJIbHBIX JIAHHBIX CPEJICTBAMHU HPOIPAMMBI yXKe€ HEBO3-
MOKHO. [Ipn HEOOXOAMMOCTH BHECTH BIIOCJIEJICTBUNA KaKue-JIn00 M3MEeHEeHUs
uin 00aBJIeHNsT CIeJlyeT COXPAHUTh JaHHble B daiire (myHKT MeHto 4) u 110-
cJiIe BBIXOJIa U3 MPOrPaMMBbI OTPEeIaKTUPOBATH ITOT (bail1 TI0OBIM TEKCTOBBIM
(ASCII) pemakTopoMm.

ITo okoHYAHUK BBOJA SKCIEPUMEHTAILHON KHHETHUYECKON KPUBOil 11 0JI-
HOI'0 BelllecTBa IPOI'PaMMa BHOBb 3allpallliBaeT Ha3BaHUE BEIIECTBA, YHCJIO0
TOYeK W T.]I. JI0 TeX HOp, TOoKa He MOJIYYUT IMycTyio ¢Tpoky (Enter) Bmecto
Ha3BaHUSI.



3.2. PenakTupoBaHHe HCXOMTHBIX JAHHBIX 9

[Ipu BBOME KCIEPUMEHTAIbLHBIX JAHHBIX He HAJIaraeTcsd HUKAKUX OI'paHHU-
YEeHUI HA TTOPSA/I0K CJIe/I0OBAHIs TOUeK (MOMEHTHI BpeMeHH He 00si3aHbl CJI1e10-
BaTh B opsijike Bo3pacranust). He Tpebyercst Takzke cOOTBETCTBHSI MOMEHTOB
BpEMEHU JIJIsl TOYeK Ha PA3HbIX KUHETHUYECKUX KPUBBIX.

3.2. PepakTupoBaHME MCXOJHBIX JTAHHBIX

[IyHKT MeHIO 2 TO3BOJIIET IPOCMOTPETh U MOJUMPUIITPOBATH MCXOTHbLIE
nanuble. K coxkameHnoo, cpeacTBa peJaKTUPOBAHUSA JAHHBIX B HACTOSIIEi
Bepcuu mporpammbl KINET cBojsiTCst jiniib K BOBMOXKHOCTU U3MEHEHUST TUC-
JICHHBIX 3HAYEHUl KOHCTAHT CKOPOCTU U HAYAJIbHBIX KOHIIEHTPAIHil BEIECTB.
Eciu e Tpebyercss n3MEeHHTh MeXaHu3M peakinu (100aBUTh NJIH HCKIIOYUTh
Kakue-n00 3J1eMeHTapHbIe CTAJIUN ), TO MPHIETCSA COXPAHUTH JaHHbie B (aii-
se, BeiiiTu u3 nporpaMvbl KINET, orpenakTupoBars (ailn JaHHBIX JTIOOBIM
TEKCTOBBIM peJlakTopoM, BHOBb BbizBaTh KINET u 3arpysurs Habop JaHHbixX
u3 daiisna. Hegocrynen st pejak TupoBaHust 1 TPeTHIl pa3iest JTaHHBIX (IKC-
HeprMeHTaIbHbIe KHHeTHYECKIe KPUBhIE), 0 YeM yrKe OblJI0 CKa3aHo Bhilie. B
ciemytomux Bepcugx mporpaMMbl KINET Bo3amoxkHOCTH HEmocpecTBEHHOTO
PeIaKTHPOBAHUA JaHHBIX ITPEII0IaraeTcsd pacliupuTh.

[Tpu BbiGope nyukTa Menio 2 ([Ipocmorp u pejakTupoBanue JJAHHBIX) Ha
9KpaH BBIBOJITCS OIPE/Ie/IEHHbIE B HACTOANIUN MOMEHT JIAHHBIE 10 PA3JIe/IaM.
[Tocsie mepBBIX JABYX pa3/Ie/10B TPOTPaMMa CIIPAIITBAET, HYKHO JIM BHECTHU W3-
menenns. Oreer mo ymosrdanuto — N («Her» ), T.e. 11 mpocMoTpa JaHHBIX
0e3 pelaKTHPOBAHUS JIOCTATOYHO HAXKUMaTh KJIaBHUINY Enter mocie Kaxk1o0-
ro pasgena. B ciyuae orBera Y («/Iay) mocse mepBoOro pasjenia mporpaMMa
3alpallluBaeT HOMEDP JIeMEHTAPHOW CTa/IuK, TJie MEeHSeTCs KOHCTaHTa CKO-
pocTH, a 3aTeM KypCop MEPEXOJUT B YKA3aHHYIO CTPOKY JijIsi BBOJA HOBOI'O
3HAYEHHMS KOHCTAHTBI. 3alPOChl MOBTOPSIOTCA JI0 TeX IOP, IIOKa Ha 3aIpoc
HOMepa peakiuu He OyJIeT JaH «IiycToii» orBer (kiasuma Enter). Anajo-
TUYHO TPOU3BOJIUTCS PeJAKTHPOBAHNE HAYAIbHBIX KOHIIEHTPAIUH BO BTOPOM
pasjiesie JIAHHBIX ¢ TOM JIMIb PA3HUIEH, YTO BMECTO HOMEpa 3alPalllnBAETCs
Ha3BaHUE BEIIECTBA.



4. XPAHEHUE UCXOJHBIX JTAHHBIX B ®PAMJIAX

[Tocsie Toro, Kak MCXOAHBIE JAHHBIE BBEIEHBI, WX MOYKHO COXPAHUTH B
daiisie. B nanbHeiineM 3TH JaHHBIE MOXKHO PeJaKTUPOBATh, 3arpyzKaTh W3
daiisa 1 UCIOJB30BATD 1A CUETA.

Banuch TEKYyNMUX JTAHHBIX B (Dailjl MpOU3BOIUTCI MPH BBIOOPE B MEHIO
nyukTa 4. IIlpu sToM nporpamMmma cupamuBaeT Ha3Banue daiina. B Hazpanun
JIOILYCTHMBbI JIATUHCKUE OYKBbI U MU PHI, a TAKZKE CUMBOJIbI _ 1 ~. 3ar/IaBHbIE
U CTpOYHbIe OYKBbI He pazjnyaiorcs. Pacimiupenue nmenu daiijia yKa3biBaTh
He 00s13aTe/IbHO; 10 YMoJi9anuio npunumaercs pacimupenne . TXT. Hazpanue
daiina nomkuo orsevars dhopmary DOS (He Gosiee 8 cUMBOIOB B UMEHH U
3 CHUMBOJIOB B DACIIHDEHWUH), T. €. JJIMHHBIE UMEHA U TMPOGE/bl B HA3BAHUAX
daiiioB He JoMycKaoTCs. B ciydae «mycToro» HaszBaHug OepeTcs uMs aiiia
o ymosiganuio NONAME.TXT. Qaiin Bcerja cosjaercd B TekyleM pabodem
KaTaJore.

st 3arpy3ku gannbix u3 daiiaa (IyHKT MeHIO 3) TakKe Tpedyercs: yKa-
3aTh ero Ha3paHue. B o/lHOM ceaHce pabOThl MOXKHO MHOTOKPATHO 3aIUCHI-
BaTh JAHHbIE, 3a/laBast pa3Hble Ha3BaHus (ailjoB, MO0 3arpyzKaTh JaHHbIE
u3 pas3ubix ¢aiiios. [Ipu Kaxkjaom obpalleHun K IyHKTaM MeHIO 1 umam 3
(mepBOHAYATIBHBINA BBOJ WJIM 3arpy3Ka JaHHBIX u3 dailna) Tekymuii Habop
JIAHHBIX TEPSeTCs, ecJii OH He ObLI 3amucan B (aili.

[Tocneauee 6azoBoe ums daiina (T. e. uMs 6€3 paciupernus ), KOTOPoe Obl-
JIO yKa3aHO npu 3amucu B paiiyi uan 3arpy3ke Janubix u3 Qaiiia, cauraercs
UMEeHeM TeKymiero Habopa JaHHBIX. DTO UM Oy/IeT HCIOIb30BAHO 110 YMO,I-
gaunio BMecTo NONAME B caydae «IIyCcTOrO» OTBeTa HA O4YEepPeqHON 3ampoc
HasBanus Qaiia. TakuMm oOpa3oM, ecJim UCXO/IHbIe JaHHbIe ObLIH 3arpyzKe-
HBI U3 baiiia, a 3aTeM OTPeJIaKTHPOBAHBI, TO H3MEHEHHBIl BADHAHT MOXKHO
3aliCaTh B TOT ke hail1, MpocTo HaxKaB Enter B OTBeT Ha 3alpoC B MyHKTE
MEHIO 4.

VM Texymero Habopa JaHHBIX UCIOJIL3YeTCA TaK:Ke IpH co3ganun (daii-
Jla, Pe3yJIbTaToB, KOIJIA BbINOJHSETCS HYHKT MeHIo 6 (cMm. Huzxe). B srom
caydae HasBanue paitia mojydaercd nyteMm jgo0aB/ienusi pacrupenusi .DAT
K HMeHH Habopa JAHHBIX.
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11

Kak yxe ymommuasoch, mnpexHsda Bepcus mporpammbl KINET zanmcrwiBama
nansabie B dafin ¢ pacmupernem .KIN BO BHyTpeHHEM (IBOMYHOM) NPEICTAB/IE-
vuu. PenaktupoBars Takoil (aiiyi ¢ moMOIIb0 0OBIYHBIX PEIAKTOPOB TEKCTa OBLIO
mero3MoxkHO. CoBpemennas Bepcust KINET xpanur manHbIe B TEKCTOBON opme.
OJsiHaKO pajii COBMECTHMOCTH C paHee HAKOIJIEHHbIMU JAHHBIMH OHA JIONYCKAEeT
WCITOJIb30BAHME IIPEKHEr0 ABOMYIHOTO popmara. Jlormka moucka aitia mpu 3T0M
takoBa. Eciin mosib30BaTesb He yKa3aJ/l pacliipeHne siBHbIM 00pa30oM, TO [IpOIrpaM-
Ma BHAYAJIE [TBITACTCH OTKPBHITH (Dailyl ¢ yKa3aHHbIM MMeHeM u paciiupernuem . TXT.
Ecsn aTo ynasoch cienarh, To JaHHbIE OYIYT TPOYNTAHBI UMEHHO W3 3TOr0 (haiia.
Ecan xke daiin . TXT He HalieH, TO TPOrPAMMA TBITAETCS OTKPBITH (DAl ¢ TEM Ke
6azoBBIM MMeHeM, HO ¢ paciupenrem .KIN. B cayuae ycnexa jpanmbie OyiayT mpo-
YUTAHBI U3 HETO, B TPOTHBHOM CJIYYae IPOrpaMMa COODINAeT, YTO UCKOMBIE JAHHBIE
OTCYTCTBYIOT.

Taxknwm 0b6pa3oMm, ecjiu B TEKYIIIEM KATaJIOTe OJITHOBPEMEHHO TTPUCYTCTBYIOT (haii-
Jibl ¢ paciupenusymu . TXT u .KIN, To panubie OyayT npouuTadbl u3 . TXT-daiiia.
Bammce (coxpaHeHne) TaHHBIX B TAHHOM BEPCHE TPOTPAMMBI TTPOU3BOIUTCS TOJTHKO
B TekcToBoM hbopmare. Tlosromy st npeobpasoBannst JaHHBIX U3 CTAPOro (1Bo-
uaHOro) popmara B HOBBIN (TEKCTOBBIN) JOCTATOYHO 3arpy3uTh JaHHbe 13 daiiaa
.KIN m TyT >Ke BBIMOJTHUTHL KOMaHy coxpanenusi (myHkT menio 4). Ipu sTtom ma-
3Banue ailyia JiJisi COXPAHEHUS JIAHHBIX MOXKHO HE YKa3bIBATh.



5. PEIIIEHUNE IIPIMOM KMHETNYECKOI
3AJIAYN

Pemenune npsamoit 3a/1auu MOzKeT TPOUCXOIUTD JINOO B PEKUME aBTOMATHU-
YeCKOT'0 MOCTPOEHUST KHHETUIECKUX KPUBBIX ¢ TpaUYeCKUM MPE/ICTaBICHN-
eM pe3yJbTaTOB Ha SKpaHe, JIHOO B peKUMe pacdeTa KOHIEHTPAIUl BEIIeCTB
B OTJeJTbHBIE MOMEHTBI BDEMEHHU C 3aMUChI0 Pe3yJIbTaTOB B BUJE TAaOJIHUIILI B
daitn. 9TuM ABYM pexKUMaM COOTBETCTBYIOT MYHKTHI MEHIO 5 1 6.

5.1. TI'padmnueckmii pexxum

[Tpu BBIOOpe mynkTa 5 nporpamma KINET 3anpamuBaer Konednblit Mo-
MEHT BPEMeHH, JI0 KOTOPOr0 HYKHO TMOCTPOUTh KWHETHYEeCKHe Kpupbie. Ha-
JaJbHOMY MOMEHTY BCerja OTBedaeT HyJIeBoe 3HaueHne Bpemenu. [locite BBO-
Jla BpeMeHH TpOorpaMMa TepeXoauT B rpaduueckuii pe:kuM, W HA IKpaHe
n300parkalTces KoopuHaribie ocu. Macnirad ropu3oHTaIbHON OCU OlIpe/ie-
JIIeTCS 3aJlaHHBIM TTPOMEKYTKOM BpEeMEeHHU, a MacliTad BepTUKAJIbHON OCu
(ocu KOHIEHTpAIMIT) BEIONPAETCS O MAKCHMATIHHON HAYATLHONW KOHIIEHTDA~
IAH.

Kunernueckue Kpupbie oToOpaskaioTcs Ha TpaduKe HEMOCPEJICTBEHHO B
nporiecce caera. [ lomnmo KuHeTHYECKUX KPUBHIX, Ha I'PadUK HAHOCATCS TOY-
KM, COOTBETCTBYIOIIUE SKCIEPUMEHTATBHBIM JAHHBIM (€C/In OHU OBbLIN 3a1a-
ubl ). [To OKOHYAHUE CUeTa aeTCs 3BYKOBOM curHai. [Tocse 3Toro, noib3ysach
dyukimonaibHbIMU KjaBumamu F1, F2 u F3, M0OxKHO 110/1y4uTh pacuundpos-
Ky I[BETOBBIX 00O3HAUYeHUil Ha IpaduKke, a TaKzKe U3MEHUTH MACIITad 10 OCH
BpeMeHH mjn KoHIeHTpanuil. HeoOxonmumas mojckaska MO UCHOJIb30BAHIIO
GDYHKIIMOHATBHBIX KJIABUII HAXOIUTCS B HUZKHENH CTPOKe dKPaHa.

CueT MOYKHO TIpepBaTh B 000 MOMEHT!, He MOKHIASCH €TO 3aBepire-
Hud, HaKaTueM KJjasuimu Esc. [IpogomkuTh mpepBaHHBINA CcUeT HeEIb3s, HO
€ y7Ke TOCTPOEHHBIMHU YaCTAMU KHUHETHIECKUX KPUBBIX MOTYT BBITOTHATHCS
OObluHbIE JIefCTBUS 110 U3MEHEHUI0 Maciirada. Bo3moKHOCTH npepbiBaHus

'Ha coBpeMeHHBIX MOJEISX KOMIBIOTEPOB CKOPOCTH CYeTa HACTOIBLKO BBICOKA, ITO B
€ro MpepbIBaHUN OOBIYHO HET HEOOXOIUMOCTH.
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5.2. Pacder TabJiHIIbI KOHIIEHTPAIHit 13

cYeTa TMO3BOJISIeT COKOHOMHTDH BpeMs, KOTJA MO HAYAJBHBIM yYaCTKAM KpU-
BBIX CTAHOBHUTCs $ICHO, YTO NAPAMETPbI MOJEJU H/UJIM KOHEYHbIT MOMEHT
BbIOpAHbI HEYA4HO.

Ha skpane kaxkmasg KpuBas n300pazkaeTcs CBOUM IIBeTOM. UTOOBI y3HATD,
KAKOMY BeIIECTBY COOTBETCTBYET TOT WJIM MHOI IBET, CJIEyeT HAXKATh KJla-
Butity F1, u B IpaBOM BepxXHEM YTJIy 9KpaHa MOsBUTCS TabJIHUIa 0003HATEHUIA.

[TockoTbKY KOHIIEHTPAIMH PA3HBIX BEIIECTB MOTYT PAa3/IMYaThCA HA HEC-
KOJIBKO HOPSIJIKOB, TO HEKOTOPbIE KHHETUIECKNE KPUBbIE IIPU IIEPBOHAYAIBHO
BBIOPAHHOM MAcCIITabe CJAMBAIOTCS C TOPU3OHTAIBHON OCHIO, TOTJIA KaK JIPY-
TUe KPUBbIE YXO/ISAT 33 BEPHIOK Irpanuily rpaduka. 3agaBasi pa3IndHblil Bep-
TUKAJbHBII MacinTab ¢ MOMOMIbI0 KaaBuiiu F3, MoxKHO 6ojee moapoOHO pac-
CMOTPETbh OTJeTbHbIe TPYIIBI KpUBBIX. ClIeIyeT nMeTh B BUJLY, YTO B MPOTIEC-
ce MHTEerPUPOBAHNS KUHETUUECKUX YPABHEHUN PE3YIbTATHl 3aIIOMIHAIOTCS B
pabouem aitjie, Tak 4TO U3MEHEHHE BEPTUKAJILHOIO MaciiTaba He Tpedyer
HOBTOPHOIO CYeTa U BBIMOJIHSIETCST JOCTATOTHO ObICTPO (KeJaTebHO, 9TO0bI
pabounii (paityn HaXOIMJICA Ha YKECTKOM JIUCKe JITOO Ha BUPTYAJIbHOM JIUCKE
B MAMSATH KOMIBIOTEpa — CM. pa3/ies 2 HACTOAIIEro OMUCAHNUSA).

KiraBumia F2 1103B0JIsIeT MEHSATH TOPU3OHTAIBHBIN MACIITad, 3a/1aBast Apy-
roe 3HaveHne KOHEYHOTO MOMeHTa BpeMeHH. Kak mpaBuio, Ipu n3MeHEHUN
MHTepPBaJa BpeMeHH KHHETHYeCKe KPUBbIe PACCIUTHLIBAIOTCS 3aHOBO; HCKJITIO-
YeHUeM ABJISIeTCS JTUTTh CUTYaIis, KOTJIa BHOBD 33/ TAHHBIII KOHEYHBIIT MOMEHT
MEHBIIIE IPEZKHEr0 3HAYCHUSI U OTINIAeTCsl 0T Hero He Gostee dem na 25% (B
MOCJIETHEM CJIy9ae MOYKHO TIOCTPOUTH KPHUBBIE 10 MPEKHUM Pe3yJIbTaTaM,
PAKTHYeCKH He YXYJIIasi pa3speniamlnyo cnocoOHOCTD).

[Ipu naxkaruu kjaapuinu ESC TPOUCXOAUT BBIXO/ U3 IPAUIECKOTO PEXKU-
ma 1 Bo3Bpar K MeHwo nporpammbl KINET (npeanonaraercs, aro Hazxarue
ESC mpOu30IMILI0 TOCTe 3aBePINeHns] pacdeTa KPUBBIX, B MPOTHBHOM CJIy9Tae
pe3yJIbTaToM OyeT JHIIb PePbIBAHIE CUeTa).

5.2. Pacuer Tabjuubl KOHIIEHTPAIIMIA

[Ipu BBIOOpE MyHKTa 6 HAYMHAETCHA pacyueT KOHIEHTPAIUil B 3aJaHHBIE
MOMeHTbl BpeMenu. [Iporpamma sampamuBaer odepejiHOe 3HAYEHUE BpeMe-
HU, IIOCJI€ Yero BbIAaI0TCdA COOTBETCTBYIOIHNE 3HAYCHUA KOHHeHTpaL{I/Iﬁ BCeX
BemecTB. Pe3y/ibTaThl BEIBOIATCI Ha SKPaH U MapaJsie/bHO 3alUCHIBAIOTCS B
BHUJe TabJHILI B TeKcToBBI baiiin. Haszpanue paitia obpasyercs u3 nuMeHn
TEKyIero Habopa JAHHBIX MyTeM JobaBienus pacmuperust .DAT (cMm. pas-
nes 4). Eciau daitn ¢ TakuM UMeHeM yrKe CYHIECTBYET, TO €ro COAEPKUMOe
COXPAHSIETCsI, & HOBBIE PE3Y/IbTAThI JIOMUCHIBAIOTCS B KOHEI (paiiia. DTo mo3-
BoJisieT (POPMUPOBATH TAOJIUIY KOHIEHTPAIUH B HECKOJIBKO IPUEMOB.



14 I'maBa 5. Ilpsvass kmaeTHIeCKas 3a/a9a

Yr1o0bl 00JIErYUTH TOCTPOEHHE TAOIUIBI KOHIEHTPAIUA ¢ MOCTOAHHBIM
IIAroM II0 BPEMEHH, [MPOrpaMMa 3allOMHHAET HWHTEPBAJ MKy JABYMs I10-
CJIEJIHUMU MOMEHTAMHM, JIJIst KOTOPBIX TIPOBOJMJICS pacder (Crojia BKII0YaeTCst
W HavasIbHBIH MOMeHT). Ecim nmpocto HakaTh Kiaapuiry Enter BMecTo BBOJIA
OYepeHOrO 3HAYeHHUs BPEeMeHH, TO OyJIeT CJesaH Iar, PaBHBI ITpeblTy-
meMy. Hampumep, 94T00bI paccuuTaTh U3MeHeHHEe KOHIEHTPAIUi BEIeCTB B
redenue 10 cekyn i peaknuu ¢ marom 0.25 ¢, J0cTaTO4YHO 1EPBbI pa3 BBECTH
3Hadenue BpeMenn (.25, a 3arem 39 pa3 HaKMMaTh TOJBKO KJaBuily Enter.

MowmeHTBI BpeMeHH, JJjisi KOTOPBIX PACCUYNTHIBAIOTCS KOHIIEHTPAIUN Be-
IeCTB, He 00s13aTe/IbHO 33/1aBaTh B XPOHOJIOIHYECKOM IOPSIIKE; OAHAKO, BCSI-
KHii pa3, KOrjia HOBOe 3HaYeHNe BPEMEHH OKa3bIBAETCS MEHbBIIEe YZKe JOCTHUI-
HYTOT0, IpOrpaMMa HauWHAET UHTerpupoBaHue oT Hysd. [loaTomy mocemo-
BaTeJIbHO BO3pACTAOIINE 3HAYEHUsI 00/1€€ BBITOAHBI ¢ TOYKH 3PEHHST CyMMap-
HOI TTPOIOIKUTETHHOCTH CUYeTa.

YT00bI NpeKpaTuTh UHTEIPUPOBAHUE U BEPHYTHCS K MEHIO, HEOOXOIUMO
HaxkKaTh KJaBuIily Esc, Korja mporpaMMa 3alpalliBaeT OuepeIHOe 3HAUCHHe
BpeMeHHU. BBIXOJ MPOUCXOIUT TaKzKe B TeX CAydasxX, KOTJIA «IIYyCTOH» OTBET
(Enter) gaercs nocje OTPUIATESHLHOTO WM HYJIEBOIO IIAra.



6. PEIIIEHUE OBPATHOMN KMHETNMYECKOMI
3AJIAYN

[Ipu BBIOOpE MyHKTA MEHIO 7 HA YKPaH BBIBOJIATCS YpaBHEHUs dIeMeHTap-
HBIX CTaINi peaKIUN C COOTBETCTBYOIINMHI 3HAUYEHUSMA KOHCTAHT CKOPOCTH,
U IporpamMma TpeOyeT yKa3zaTh HOMepa KOHCTAHT, KOTOPbIE TMPEeII0IaraeTcs
onTuMu3upoBaTh. CHHCOK HOMEPOB 3aJaeTCs B OJHOI CTPOKe; HOMepa pas-
JIeJISIIOTCST TTpobesiaMu Mt 3armsaThiMu. [ yKa3aHHBIX KOHCTAHT 3HAYEHWSI,
BBeJIeHHbIE TIPU OIpeJe/IeHNd MeXaHU3Ma PeaKInu, PACCMATPUBAIOTCS KaK
HAYANOHBLE NPUOAUHCEHUA. DTH KOHCTAHTHI OYIYyT BAPbUPOBATHCS JIO0 JTOCTHU-
KeHnsT MUHAMYMAa CYMMBI KBaJIpaTOB OTKJIOHEHWN PACCUMNTAHHBIX KOHTIEH-
Tpalnuii BENECTB OT 3aJaHHBIX IKCIEPUMEHTAJIbHBIX 3HAYCHUN.

JList MEHUMH3AIUKA CYMMbI KBaJIPATOB OTKJIOHEHUH MPUMEHSIETCST METO/I
[Taysmaia. Yrobbl MOXKHO OBLIO CJAEAUTH 3a XOA0M ONTHMU3AINK KOHCTAHT,
IporpaMMa IIpeayCMaTPUBAeT BO3MOKHOCTH BBIBOJA IMPOMEXKYTOUHBIX pe-
3yabTaToB. [Ipm 3TOM moc/ie KaxKI0il HTepanuid Ha S5KPaH BBIBOIATCS TEKY-
Iie 3HaYeHNs BapbUPYEMBIX KOHCTAHT U CYMMa KBaJIpaTOB pa3HOCTEH pac-
CYNTAHHBIX U SKCIEPUMEHTAIbHBIX KOHIEHTpanuii. [Ipu oTkase or BbIBOJIA
IPOMEZKYTOUYHBIX DPEe3yJIbTATOB HA SKPaHe MOSBIATCS TOJIBKO KOHEYHbIe (OII-
TUMaJIbHBIE) 3HAYEHUsT KOHCTAHT (CJielyeT WMeTh B BHJY, 9TO BpPeMsl cUera
MOZKeT OKA3aThCsl BEChMa IIPOJIOJIZKUTETbHBIM ).

ITocne Toro, Kak onTuMu3anusa KoHCTaHT 3akoH4ueHa, KINET mpenjaraer
MMOKAa3aTh KHHETHYECKHe KpuBbie. B ciaydae coracust OyJaeT BBIIIOJTHEHO pe-
HIeHWe MMPAMOI 3a/iauu ¢ rpadpuieckuM peJICTaB/IeHueM pPe3yJibTaToB aHa-
JIOPHYHO TOMY, KaK 9TO JIeJaeTcsi IIpU BhIOOPe MyHKTa MeHIO 5 (CM. pasjest
5.1 Boimie). Haiiiennblie 3HadeHst KOHCTAHT 3aMEHSIIOT TePBOHAYAILHBIE Be-
JIMYUHBI B HAOOpPE MCXOIHBIX JAHHBIX, H UX MOYKHO IIOCMOTPETH C IOMOIIHIO
MYHKTAa MEHIO 2 WK COXPAHUTD, 3aIUCAB JaHHbIE B (DA C IIOMOIIBIO Iy HKTA
MeHIo 4.

[Ipu mocTraHoBKe 0OpaTHOIl KMHETHUYECKOH 3aJadd HEOOXOIUMO YUHTHI-
BaTh, YTO YCIENTHOCTH ONPEJIE/IeHUs] KOHCTAHT CKOPOCTU 3aBUCUT OT TOIO,
KaK#e KWHeTUYeCcKue KPUBBIE TIPeJICTaBIeHbl B SKCIIEPUMEHTAJLHBIX JTaHHBIX.
Hampuwmep, B ciydae mpoCcTOii CXeMBbl, COCTOLTIEN U3 IBYX MOCIe10BATETbHBIX
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16 I'maBa 6. Ob6parnass KHHeTHYeCKas 3a/a4a

peaknuii

A — B; xkoncranrta ckopoctu ki,

B — C; koncranTa ckopoctu ks,

KNHETHUKA PACXOIOBAHUS MCXOTHOTO BEMeCTBa A ompesensieTcs TOTbhKO KOH-
cTaHToil k1 1 He 3aBUCUT OT Ky, TOr/Ia KaK KHHETHKA HAKOILIEHHsS KOHETHOIO
npoaykTa C 3aBHCUT OT 006eUX KOHCTAHT CKOpocTH. Ecim sKkcrnepuMeHTa b-
HbIe KOHIEHTPAIUU U3BECTHBI TOJIHKO JIJIs BEIeCTBA A, TO U3 TAKUX JAHHBIX
BIIOJTHE MOYKHO OTPEIe/IUTh k1, HO HE Ky, TTOCKOJIBKY TIPU PA3HBIX 3HAUYEHUSIX
ko moJIy9aroTest OJMHAKOBbIe KHHETHYECKHe KPHUBbIe BemecTBa A (B mpejrno-
JIOZKeHWH, 94T0 3Hadenne k; pukcupoBano). OIHAKO, UMest SKCIEPHMEHTATb-
HYI0 KHHETHIECKYI0 KPUBYIO TOJBKO MpoayKTa C, MOXKHO OIpEeJIeTuTh 3 Hee
00€e KOHCTaHThl — KakK ki, Tak u ks.

[Iporpamma aBTOMaTHYeCKH OOHApPYzKHBAaeT CUTYaIlUHU, IOJI00HBIE pac-
CMOTPEHHOH BHITIIE, W TIPHU MOMBITKE ONTUMU3UPOBATH 3HAYEHNST KOHCTAHT, He
BJIUSIONINX Ha 3a/[aHHble KHHETHYeCKHe KPHUBbIe, BbIJIAET COOTBETCTBYIOIIEE
npeaynpezkjaerne. B aTom ciaydae cieayeT MOBTOPUTDH pellleHre 00paTHOM 3a-
Jlauun, yopaB yKa3aHHYI0 KOHCTAHTY U3 CHUCKA BapbupyeMbix. Heobxosumo,
O/IHAKO, UMEeTh B BHJLY, 9TO BCTPEUYAIOTCS CJIydau ILJIOXOH 0OyCJIOBJIEHHOCTH
(HM3KON YyBCTBHTEJLHOCTH), KOTJAa 3HAYeHHe KOHCTAHTHI CKOPOCTH CJ1abo
BJIMSIET Ha HEKOTOpble KMHeTH4YecKue KpuBble. Takume cUTyalwu MporpamMma
He (pUKCHUpYyeT, MOCKOIbKY (hOpMaJIbHO JTAHHY 0 KOHCTAHTY MOYKHO OIITHMUI3H-
poBaTh; TeM He MeHee, HalileHHOe 3HAUeHNEe MOYKET OKa3aThCsl HeHAIeKHbBIM.
Boobiiie roBopsi, periennio o0paTHOW KUHETUYECKOM 3a/a491 J0JI2KEH TPe/IIe-
CTBOBATH AHAIN3 YyBCTBUTEIbHOCTH KWHETHIECKUX KPHUBBIX K HapamMeTpam
MoJiesin (KOHCTAHTaM CKOPOCTH U HAYAJbHBIM KOHIeHTpanusM). CyriecTByer
sKcIepuMeHTa bHag Bepcus nporpaMmmbl KINET, obecrnednBaroriast BeIIuc-
Jenne Ko3hOUIUEHTOB TYBCTBUTEILHOCTH TIEPBOTO TOPSAIKA (TaK HA3BIBAE-
MBIl JIOKAJIbHBIA aHAJIN3 9yBCTBATEIHHOCTH). OJJHAKO BBIIOJIHEHUE COOTBET-
CTBYOIIHX PACIETOB TPedyeT 3HAUNTETHHO OOIBINETr0 BPEMEHH 10 CPABHEHUIO
¢ OOBIYHBIM pereHneM psiMoii 3a1aan. Kpome Toro, BOmpochl aHan3a qyB-
CTBUTEJTbHOCTH KMHETHYECKHX MOJesieil K ImapaMeTpaM BBIXOJAT 3a paMKH
CTAaHJAPTHOI'O Kypca XUMHIECKON KUHETHKH.



7. JEMOHCTPAIIMOHHBIE 3A/TAYUN

B cocras nakera KINET Bxoasar 9 daitios ¢ jieMoHCTPAIMOHHBIME 33a,/1a~
JaMHU:

CONSECUT.TXT — mpocras nocjejgoBaresbHast peaknus A — B — C.
Ectep mannble mi1d perrenus oOpaTHOI 3a1a9d.

MM.TXT — kuHeTHueckas cxema Muxasinca— Menren (depmen-
TATUBHAsI KHHETHKA).

O0ZONE.TXT —  TePMHYECKOe Pa3JIoKeHne 030Ha (MprMep MeXaHn3Ma
€ y9acTHeM MOJIEKYJl HHEPTHOTO ras3a).

NO.TXT — BbeIcOKOTeMIeparypubiii cuaTe3 NO B cmecu a3ora u
kucsgopona (1 : 1). Ilpumep obparumoii peakinuu co
CJIOZKHBIM MEXaHI3MOM.

NO_MIN.TXT — MUHHMAaJbHad KHHETUYECKad CXeMa peaKInyi CUHTEe3a
NO (6 craguit BMecTo 10), BIOJHE aJeKBATHO OTpa-
JKAIOIAd KHHETHKY MPOIECCa.

ETHANE. TXT — VyHOpOUIeHHAad CXeMa MNUPOJIM3a 3TaHa, KOTopad YIO-
BJIETBOPUTETBHO OMUCHIBAET MPOIECC MPH HEOOIBIIIX
riybunax npespaienus (nopsaka 1-2%).

OSCILL.TXT — 1mpocTas MOJEeJb aBTOKATAJIHUTHIECKON KoyebaTeh-
HOIi peakiuu (BapuantT cxembl JIoTku-Bosbreppsbr).

BRUSSEL.TXT — BapHaHT MOJEJIN XUMUYECKUX KOJIeOaHWil, N3BECTHOI
110/] HA3BAHUEM <«OPIOCCEISITOD ).

ORGNATOR.TXT — «operonatop» — YIpPOIIEeHHAasd MaTeMaTudeckKasd MO-
Jieqib peakiun bejioycoBa—zKaboruHckoro.

(ITpuMeps! 0 KUHETHKEe OCIIILTHDYIOTIIX PEAKITHii TT0[TOTOBJIEHbI JOIIEHTOM
kad. dusnueckoii xumun A. A. Kybacosbim).

[MocnenoBarenbhas peakius (mpumep CONSECUT) nipu 3a/IaHHBIX KOHCTAH-
TaxX CKOpPOCTH M HauaabHbIX ycaosusx (ky = ke =1, [A] =1, [B] = [C] = 0)
MPAKTHYECKN 3aKaAHINBAETCs 3a BpeMs TOPsiJiKa O CeKyH 1. PazyMubiit BBIOOP
BpeMeHU WHTEeIPDUPOBAHUS JIJId IPIMOil 3a/1a4 HAXO/IUTCS B IIpejiesiax oT 3.5
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10 10 c. B nmpumepe 3a1aHbl «3KCIIepUMeHTAIbHBIE JTAHHBIE /1 KHHETHUe-
ckux KpuBbix BemecTB A u C (o 11 Touex Ha KaxK0i# KpuBoii). 10 HO3BO-
JIIeT peruTh OOpaTHYIO 33/a4y ¥ ONTHMU3UPOBATH 00€ KOHCTAHTBI CKOPOCTH.
Ecim yoparh n3 Habopa JaHHBIX IKCIEPUMEHTATLHYI0 KpuByIo BemecTBa C,
TO ONTHUMAJIBHYIO KOHCTAHTY CKOPOCTH ki HANWTH IO-TPEXKHEMY MOXKHO (XOTst
ee 3HaUeHUe OYJIeT CJIerka OTINIAThCS ), TOTIa KAK KOHCTAHTY ko OINPEIeIuTh
y2Ke HeJib3sl (CM. IpeJIbl Ly uil pas/edn).

Qaitsr MM. TXT cojep:kut npumMep (hepMEHTATUBHON KUHETHKHU 110 CXeMe
Muwuxasnuca— Menren

E+S=ES —E+P,

e S — cyberpar, E — dbepment, P — koneunsrtit nponykr peakiuu. [Ipu 3a-
JIAHHBIX [TapaMeTpax BpeMsl pa3joKeHus cyOcTpaTa UMeeT BeJTUUUHY ITOPSI-
ka 100-150 c. ITpumep npexycMaTpuBaeT TOTBKO peleHne MpaMoil 3a/1at4u.

@aityi 0ZONE.TXT cOJepKUT TPEXCTaIURHYI0 KHHETUYECKYIO CXeMy Tep-
MHYECKOI'0 pasjoxkeHusi 030Ha npu Temreparype 500 K. 3amanapie HaYaIb-
HbIe KOHIEHTPAINN COOTBETCTBYIOT cMech 1a3oB Oz, Oy m Ny B MOJTBHBIX
orHomenugax 0.01 : 0.20 : 0.79 npu maBaenuu 1 arMm. /[IBe mepBble cTaIuu
COOTBETCTBYIOT obparmmoii auccoruanun o3oua O3 + M = Oy + O + M,
rjie B Ka4ecTBe HHEePTHOH dacTuiibl M MOXKeT y4acTBOBaTH MOJIEKYJIa JIOO0OTO
u3 BEIIeCTB, IPUCYTCTBYIOMUX B cucreme. OaHako 3¢hdeKTuBHOCTH nepeia-
qn 3Hepruu npu crogkHOBeHNn O3 ¢ PA3HBIMU MOJIEKY/JIaMHU HE OJIMHAKOBA,
MOITOMY JIefICTBYIONIYIO KOHIEHTpAIuio M pacCUuTBIBAIOT, BBOJS COOTBET-
creytomue koaddunuentsr: [M] = [Oz] + 0.44[02] 4+ 0.41[Ny]. TToapoGuocTu
cm. B kaure: C. Berncon, «OcuoBbl xumundeckoit kunerukuy, M.: «Mup», 1964;
c. 347-349. ITpu BeiOpannbix ycaosusx 3a 10 cekyn passaraercs okosio 90%
030Ha.

B daiine NO.TXT npusenen mexanu3Mm oopasoBanusg NO u3 Ny u Oy 1o
CYMMAapHOH peaxiuu
Ny 4+ 0Oy =2 2NO.

[Ipomecc mpoTekaeT MpH BBICOKHX TeMIEpaTypax ¢ oOpa3oBaHHEM aToOMap-
HbIX KUCJIOPO/Ia U a30Ta. PaccMaTpuBaemast Mojiesib BKJtodaeT 10 ssiemenrap-
HBIX peaknnit'. Peakmusa naer 10BosbHO GBICTPO — npu Temmnepatype 3000 K
" AaBjieHnn 1 aT™M. paBHOBeECHE MPAKTHIECKN YCTAHABINBAETCS 33 BPEMSI 10~
panka 61073 ¢. CiemyeT mMeTh B BHIY, 9TO HCHOJb3yeMbIe B 3TOM IIpHMepe

"Mopemu obpazosanns NO 1 OHpoIH3a 3TaHA 3aMMCTBOBAHEI 3 pabot: T. M. I'puro-
poeBa, FO. A. Kombanosckuit, A. A. Jlesurikwuit, JI. C. Iomax, P.JI. Taryzos, Kunemuka u
Kamaaus, 26, Ne 6, c. 1307-1315 (1985); e xke aBropbl B 0. «MexaHU3MbI [1a3MOXUMU-
YeCKUX PEeAKIUil YIVIEBOJAOPOAOB M YIJIEPOJACOAEPKAINX MOJIeKyay», 4. 11, c. 51-81, Un-1
nedrexum. cunreza AH CCCP (MIHXC), M., 1987.
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YUCTIEHHBbIe 3HAYEHNS KOHCTAHT CKOPOCTU OTBEYAIOT HECTAHIAPTHLIM €TNHU-
11aM KOHIIEHTPAIud — MoJib/cvm®. B Tex ke equHuIaX 3aal0TCs HaualbHble
KOHIIEHTPAIUHU ¥ MTOJIYyYalOTCs PACCUNTaHHbIEe KNHETHYEeCKNe KPUBHIE.

[Tonuerit 10-cTaguitaeiii Mexanusm obpasoBanuss NO MOKHO COKPATHTB,
HCKJTIOYHB 3JIeMEHTAPHbIE PeaKIuu ¢ 3-if 110 6-10 (B HOPsIJIKe WX CJIeJ0OBAHUS B
daiine NO.TXT). ITosyuaemast MUHUMAJIbHAST KUHETHIECKAsT CXeMa U3BECTHA
KaK «MeXaHu3M 3e/IbIoBruay; ona npuseaena B ¢aitie NO_MIN. TXT. Moxuo
ybeuThes B TOM, 9TO 00€ MOJIeIN JAI0T MPAKTHIECKH OJIMHAKOBBIE DE3YIb-
TaTHI.

B daiiie ETHANE. TXT npuBejena 9-crajuiinasi cxema TUpOJIU3a TaHA,
KOTOpas YAOBJI€TBOPHUTENHHO ONHUCHIBAET HAYAJIBHBII 3TAIl IPOIECcca, MOKa
riybuHa IpespanieHus He npesbimaer 1-2%. 3nadenns KOHCTAHT CKOPOCTH
oredator Temieparype 1100 K. DTor npumep 3auMCcTBOBaH U3 TOIO K€ UC-
TOYHUKA, 9TO U MOJesb obpaszoBanus NO (cM. npumedanne Ha MpeblLy e
crpanune). Kak n B ciaydae NO, Hcrmon3yoTcest KOHIEHTPAINH, BhIPAsKeH-
HbIe B MOJIb/cM>. BajiaBas Ipe/es o BpeMeHH, MOKHO OPHeHTHPOBATLCS Ha,
TO, YTO TIpU BHIOpaHHOH HauabHOI KoHIeHTpamun sTana 1 - 107* Mo /cm®
crenens npeppamenna 1% nocruraerca npubmmsurennno 3a 0.001 ¢, a gepes
0.25 ¢ nocjie HavaJIa peaKIuu MOJE/b IPEJCKa3bIBAET MOJHOE Pa3JIOYKEeHNE
CoHg.

Mojenb mupoJsin3a TaHa MOYKHO YIIPOCTHTH, BHIOPOCHB TPH IIOC/IEIHHE
3/IeMeHTapHbIe peaKIN; TPU STOM XO/T IPOIecca Ka9eCTBEHHO OCTAETCS TTPerk-
HUM, XOTSI PACXOXKIECHUS 3HAYUTETHHO BBIIIE, YeM B CIydae mepexoa oT MoJ-
HOTO K MHHHMAaJbHOMY MexaHusMy obpasoBanust NO (KOHIEHTDAIMU TJIaB-
ubIx npoayktoB — CoHy w Hy — 3anmzkarorcs npumepno wa 25%).

B daitine O0SCILL.TXT HaxoamTcst mpocTeifniasi Mo/Ie/ b OCIUIINPY OIei
ABTOKATAJUTHIECKO XUMUIECKO peakiun, mpeiokennas A. JIoTkoii ere
B 1920 r.? Brocsieactsuu BosbTeppa HCnob30Ba1 aHadorHuHble 1uddepen-
nHMaJibHble YPaBHEHUS JIJIsl ONKMCAHUS JUHAMUKU B3auMOJIeficTBYIONUX OUO-
JIOTMYeCKUX TOMyJIAIMil XUIIHIKOB U TPaBOAIHBIX". JIOTKa TOXKe IpUMeHsI
CBOIO MOJIEJIb TIPH aHAJIN3e JAHHBIX O KOJIeOaHUSAX YUCIeHHOCTH phiceil u 3aii-
nes B Kanane, B okpectHocTsax ['yizonosa 3anusa’. UTo KacaeTcs Xumude-
CKHX peakIifii, To ObLIO MOKa3aHO, ITO Mojesb Jlorku—Boabreppsl npume-
HAMA /I Ta30(a3HOr0 OKUCIEHHS YIJIEBOIOPOIOB B OOJACTH «XOJOTHOTO
mwiamenny — rpu remieparypax 530-600 K u gasienusx 300-500 mm pr. CT.

241. B. 3exnaosuy, I1. H. Camoprnkor, . A. ®panx-Kamenemnxuit, «Oxucnenue azora
npu roperunuy, M.—JI., Uzn. AH CCCP, 1947 r., c. 110.

3A.J. Lotka, J. Amer. Chem. Soc., 27, 1595 (1920).

4V. Volterra, “Lecons sur la théorie mathématique de la lutte pour la vie”, Paris, 1931;
V. Volterra, “Les associations biologiques au point de vue mathématique”, Paris, 1935.

°A.J. Lotka, “Elements of mathematical biology”. New York, Dover, 1956.
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B nmpumepe 0SCILL B 3aBUCUMOCTH OT BbIOOpA HAYATBHBIX YCJIOBHIl U KOH-
CTaHT CKOPOCTU MOYKeT HaOJIIOJAThCS KaK KoJiedare/IbHbIi, TaK U OObIYHbII
pexum peaxiuu. [Ipu 3agannbix B aitie napamerpax koJjiebarebHbIH pe-
JKUM COXPaHSETCS B TeUeHHe MPUOJIU3UTETHHO D CEKYHJI; TIPU 3TOM KOHIICH-
Tpanuu BemecTB X, Y MEHSIOTCS MEePUOIUYECKH, & KUHETHIECKHe KPHUBbIE
pacxosa BermecTBa A M HAKOILTEHHS KOHEYHOrO MpOAyKTa E mMmeror crymen-
gareiit xapakrep. [lo mepe pacxogoBanust A KosiebaHust MOCTEIEHHO 3aTYXa-
1o1. [Tepuos kosrebanuii B HagaJse npoiecca cocrapisier okoso 0.1 c. Takum
00pa3oM, BpeMs MHTEIPUPOBAHUS CJIe/lyeT BbOUpaTh B npejenax ot 0.3 10
7 c. Beprukaybubiit Macirab rpaduka 1o yMOJTIAHHIO OIIPEeIeIsIeTCsl MaKCH-
MaJIbHON HavYaIbHOI KoHIeHTpanueii (B manHom ciaydae — 100), Torga Kak
aMILTUTYIa KoebaHuit KoumenTpamnuii X u Y paBHa mpuOIu3uTeTbHO 4.5.
s Gosiee JleTaJIbHONO M3Yy4YeHHS KUHETUYECKUX KPUBBIX BOCHOJIL3YHTECH
BO3MOYKHOCTHIO U3MEHEHUsI BEPTUKAJIHLHOTO MacCIITada.

B daiine BRUSSEL . TXT HaXOIUTCS MOJEIb ABTOKATATUTHIECKON PEAKITNN
«OprocceisiTop», KOTopas JlaeT KMHeTHu4YeCKue KpuBble 60j1ee C0KHO#M ¢hop-
MbI, YeM Mojiesib JIorku—Bosbreppa, npudeM KojiebaHus MOJIYYalOTCsA He3a-
ryxaomuma. [lepuon konedbanuit okosio 10 cekyH/, MO3TOMY JIydIle BCEro
BBIOpaTh mpejes 1mo Bpemeru ot 25 10 100 c. OnruMa bHbIi BepTUKAIbHBIH
MacIITad /s TePUOTNIECKIX KHNHETHIECKUX KPUBBIX ITPOMEKYTOTHBIX TPO-
JayKToB — 0T 10 /10 15; HaKOIJIeHne KOHEYHBIX HPO/LYKTOB JIy4lie HabJII01aTh
npu Macmitabe or 50 o0 100.

@aitm ORGNATOR.TXT cOAEpKUT YIPOIIEHHYIO MAaTeMAaTHIECKYIO MOJIE/Th
peakiun Besoycoa-2KaboruHckoro (OKuc/IeHne JTMMOHHONW HMJIH MAJIOHO-
BOIl KHCJIOTHI OpOMATOM, Kartaau3upyemoe noHamu tmepust). [TosHbiii Mexa-
HU3M TOil peakiiuu BecbMa CJI0XKEH W BKJo4YaeT J0 80 37eMeHTapHbIX CTa-
nuit. [lpuBogumas 06o0eHHass KHHETHIECKasl CXeMa, IOy YUBIIasg Ha3BAHUe
«OPEroHaTop», COCTOUT BCEro U3 H peakIluii u He IMpeTeH/1yeT Ha TOTHOe OIu-
CaHMe MPOIECca, OHA JIMIIb Iepeiaer 0COOEHHOCTH aBTOKO0J1e0aTe/IbHOIO pe-
KMa B O'PaAHUYECHHOM JUalla30HE KOHHGHTpaL{I/Iﬁ. HpI/I 3a/JaHHbBIX KOHCTAaH-
TaxX CKOPOCTH Iepuo/ Kosiebanuii cocrapigeT okoJio 50 c¢. [lo ocu kKonmenTpa-
nuit mesiecoobpasto ycranoBuTh Macmrab or 11073 g0 11072 Moub /1.
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