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V:Ke mpu KOMHATHOI TeMIlepaType OHa MOpsIKa CKOPOCTH pyxKeitHoi myaun. Hampuwmep,
npu 0°C 1t MOJIEKYJI BOIOPO/A, a30Ta W KUCAOPOJA BEJUYNHA U PABHA COOTBETCTBEHHO
1700 m/c, 455 m/c n 425 m/c. Ha panueil cragunm pa3BuTHsi KHHETHYECKOH TEOPHH Ta30B
CTOJIb OOJIBINNE 3HAUEHUS CKOPOCTEH MOJIEKYT HEKOTOPHIM (DU3UKaM Ka3aHCh HEBO3MOZK-
HBIMH. Ecn cKOpoCTH MOJEKY/T TeiCTBUTETLHO TaK BEJTUKH, — FOBOPUIN OHH, — TO 3amax
Maxydero BeIeCTBa J0JKeH ObLT PACIpPOCTPAHATHCSI OT OJHOTO KOHIA KOMHATHI K APYTOMY
npakTUieckn MraoBernHo. Ha camMoMm jiesie mpu oTCyTCTBUM KOHBEKTHUBHBIX MOTOKOB BO3/1yXa,
BpeMsl PaclpoCTpaHEHUs 3aMaxa Ha TaKUe PACCTOSTHUS MOZKET COCTABJISTH MHOTHE MUHYTHI
u Jazke Jachl. PacmpocTpaHenne 3amaxa IMOCpPeICTBOM MEITeHHOTO npouecca duddysuu.

Jlna memoHcTpanuu MeaieHHOR Auddy3un ra30B MOXKHO B3ITh CTEKJISHHBIN IIIAHJID,
3aKPBITHII CBEPXY IIPOBOJOYHON ceTKoil. Baoab ocum muimHIpa HTpOIyIIeHa TOHKAs CTeK-
JISHHAS TAJI0YKa WM TPYOKa, K KOTOPOW Ha PaBHBIX PACCTOSHHUSAX MPUKPEIIeHO 0KoJyio 10
MOJI0COK (bUIBTPOBAIBLHON OGymaru, cmodeHubiXx B (penosipranenne. Ha cerky cepxy kia-
JleTcsl BaTa, CMOYEHHAs HAIMATHIPHBIM CIUPTOM. Bbigessrontuiics ammuak auddynanpyer
BHU3. /Iuddy3usa madbaogaeTcda mo moKpacHeHHIO MOJTOCOK (bUIbTpOoBaIbHOM OyMaru. Yepes
1-2 MEUHYTHI HAUXHAETCS MOKpACHEHHe BepXHeil momocku. HuxKHsIsS moocka HaumHaeT Kpac-
HeTh MUHYT depe3 20. AMMuak jierde Bo3jyxa, MOITOMY ero MPOHWKHOBEHUE BHU3 MPOUCXO-
JIAT TOJILKO B pe3ysbrare auddysnn. CTeKJITHHBIN MUIWHIDP CIYKUAT JJIsT TPEI0TBPAIIEHUST
BO3HUKHOBEHUS TTOTOKOB BO3/yXa. SHAYUTEIHHO MeJjIeHHee TPOucXoanT nudpdy3ust B Kui-
KOCTSX, XOTSI CKOPOCTH TEILTOBOIO JBUYKEHUS 371eCh TaKhe zKe, 9TO U B ra3aX M B TBEPIbIX
Tenax. Ecim y3Kkuii 1 BRICOKHiT CTEKISHHBIN MIJNH/IP HATOJTHATD TUCTULTHPOBAHHON BOIOIM,
a 3aTeM Ha JIHO C IMOMOIIBIO CIEeNUAIbHON TPYOKH OCTOPOYKHO OMYCTUTH KPHUCTAJLIBI MeIHO-
ro Kymnopoca, 1o TOoCJeHne PACTBOPAIOTCsI, U HadnHaeTcst guddysust. UTodbl ee 3aMeTUTH
Ha TJ1a3, HYXKHBI CYTKH WM HECKOJHBKO CYTOK. A JJisT TOrO, 9TOOBI TOJIYUIUJICS OTHOPO/I-
HBIIf pacTBOp IO BCeil BBICOTE IMUINHIpPA, TPeOYeTCs HEeCKOJBKO MecsdieB. B TBepabIx Temax
nuddy3usg MPOUCXOTUT elne MeaaeHHee, U TPeOyITCs ClienuaaIbHble MEeTOIbI, YTOOBI ee 00-
HAPYKUTh. Ta Ke MeITeHHO MPOUCXOIUT BhIPABHUBAHUE TEMIEPATYP MEXKIY Pa3THIHBIMU
YACTSIMU HEPABHOMEPHO HATPETOr0 ra3a IMOCPEJCTBOM TeIJIOMPOBOIHOCTH U/ BbIDABHUBA-
HUE CKOPOCTeil MaKPOCKOITMYECKOTO JIBUYKEHUS ra3a MOCPEICTBOM CHJI BHYTPEHHErO TPEHUs.

Mennennocts auddy3un u anajorndnbix eit aspiaenuit Kiaysuyc obbsacHur cmoakmose-
nuem moaexys. Mosekyaa ra3a He BCe BPeMsl JIBUKETCsl CBODOJIHO, a BpPeMsi OT BPEMeH!
UCIBITHIBAET CTOJKHOBEHHS C JPYTUMH MoJekynaMu. CBOOOIHO OHa IMPOJeTaeT KOPOTKOe
paccTossHAe OT OTHOTO CTOJKHOBEHHS JI0 CJeAYIOIero. B MOMEHT CTOJKHOBEHHSI CKOPOCTH
MOJIEKY/IBI HCIIBITHIBAET PEe3KOe M3MeHeHHe KaK 10 BeJUYHHe, TaK W 10 HalpaBJIeHHio. B
pe3ysibraTe TPAeKTOPHUsT MOJIEKYJIbl TOJyYIaeTCss He MPsSIMOif, a JIOMaHOI JIMHNEH ¢ OOJIBITNM
KOJIMIeCTBOM 3BeHbeB. MoJiekysia 0ecrnopsiioqHo MedeTcsl Tyja W Cloja, W ee 00Imee mpo-
JIBUKEHHE BIEPEe MPOUCXOIUT CPABHUTENBHO MeTeHHO. [ KOInIecTBeHHOTO OIMCAHU
apienns Kiay3umyc BBes noHsaTue cpeduet daurv, 600001020 npobeza, T.e. CPEIHETO PACCTO-
SIHUSI, KOTOPOe TIPOJIeTaeT MOJIEKYIa OT OZHOTO CTOJTKHOBEHUS 0 CJEIYIOIIETO.

JInst BRIYHMCIEHUST CpeaHeil IIMHBI CBODOIHOTO mpobera OyaeM TOJIh30BATHCS MO0EAbIO
meepour wapos. Mexk a1y CTOTKHOBEHUSIMU MOJIEKYJIBI - TaPhl ABUKYTCS 110 WHEPIUH TPsi-
MOJIMHEHHO W paBHOMEPHO. B MOMEHTHI CTOJIKHOBEHWI MEKIy MOJIEKYJIaMH Pa3BUBAIOTCS
OYeHb OOJIBIIHE CHIbI OTTAJKHBAHUS, U3MEHAIOIINEe UX CKOPOCTH MO BETUYNHE W HAIpaBJe-
uuto. Pazymeercs, Takas rpybas MojesTb IepeaeT dajJeKo He Bee UepThl aBJIeHUil, KOTOpble



MPOUCXOAT TPHU CTOJKHOBeHUsIX. MOJIEKYIBI MOTYT PAaCHagaThCs U COEIUHSITHCS. ATOMBI
MOTYT HOHU3UPOBATHCS, TMEPEXOJIUTH B BO3DYKIEHHOE COCTOSTHWE W T.JI. Bce 3TO ocTaBuM
ceituac 6e3 BHUMaHUA. Mojeab TBEPIBIX IMIAPOB MOYKET MPUOJU3UTETHHO MPABUIBHO OIIH-
CaThb TOJBKO NPOUECCH, PACCEAHUA MOJEKYT, B KOTOPBIX MPOUCXOIAT U3MEHEHUsI CKOPOCTH 1
HAMPABJIEHUs JIBUYKEHUS ITUX YACTHI] B Pe3yJbTaTe CTOJKHOBEHWN WX MEXKIy CODOW W CO
CTEHKaMM COCY/a, B KOTOPOM 3aKJIOYeH ras3.

st ynpomeHust pacdera MpPeInoJOKIM, ITO JIBUKETCs] TOJTHKO OJHA MOJIEKY/Ia C IM0-
CTOSTHHOI CKOPOCTBIO U, & BCE OCTAJbHBIE MOJEKYJIbl HEMOABU:KHBI. ByraeM Ha3bIBATH /IBH-
JKYTIYIOCS MOJIEKYTy MoJsiekynoir A. Boobpasum, 4to ¢ Moaekynoit A KecTko cBs3aHa KOH-
IeHTpUYIecKas ¢ Heit TBepaast cdepa S BaBoe OOJBITEro auamMerpa. B MOMEHT CTOJIKHOBe-
HUSI PACCTOSTHUE MEYKIY IEeHTPaAMU CTAJIKUBAOIIIXCA MOJIEKYJI PABHO JUAMETDPY MOJIEKYJIbI
d. CienoBareibHO, B 9TOT MOMEHT IEHTP HEMOJBUZKHON MOJIEKY/IbI, C KOTOPOil CTOJKHY/IACh
MoJTeKyTa A, OKayKeTcsl Ha MOBEPXHOCTH cdepbl OrpazkaeHus mocaeaneil. OueBuIHO, OH HE
MOKeT MPOHUKHYTH BHYTPH 3TOil cdepbl. Mexk 1y AByMs MOCIeI0BATETLHBIME CTOJTKHOBE-
HUAME MOJIEKYTbl A ee cdepa OrpazkIeHus ONUCHIBAET IIJIWH/D, JJINHA KOTOPOTO U eCTh
cBODOOTHBII Tpober MosIeKyabl A. V13 TakuX MUJIMHIPOB CKJIAIBIBAETCS TTOBEPXHOCTD, OTHCHI-
BaeMasi ¢ TedeHneM BpeMeHn cdepoii orpaxaenus (puc. 1).

Puc. 1: cronkHOBeHHE MOJIEKYT.

JIna kpaTkocTH OyaeM Ha3bIBATH Ty MOBEPXHOCTH JOMAHBIM HMIIUHIApOM. Ecim meHTp
JIPYTOl MOJIEKYJIBI JIEJKUT BHYTPH WM HA OOKOBOIl MOBEPXHOCTH STOTO IUJIWHJIPA, TO OHA
cToJIKHETCsT ¢ MoJiekysioit A. B mporuBHOM ciyvae croskuOBeHust He mpou3oiiger. [lycrs V
— 00beM JTOMAHOTO MMJINH/IPA, OMMCHhIBaeMoro cdepoit S B eannuiy Bpemenu. CpegHee Iuc-
JIO Z CTOJIKHOBEHMIT JBUKYIIEHCs MOJIEKY Bl ¢ OCTATbHBIMU MOJIEKYIAMH B €IHHUAIY BpeMeHn
PaBHO CpeIHEeMY YUCTY MOocaeTHuX B obbeMe V| T.e. z = Vn, rae n — IUCTO MOJEKY/T B €/11-
Hute oobema. Mbl pejiroiaraeM, 9To CpeaHssl AJINHA CBOOOIHOTO Tpobera A oUeHb BeJINKa
110 CpaBHEHUIO ¢ JauaMeTpoM cdepbl orpaskaerust 2d. Torma MoKHO mpeHedpedh TeMu JacTsI-
M 00beMa, V', KOTOpbIe TTPUXOASITCS Ha U3JIOMBI IUINHIPA, T.€. TIPU BEIYUCIeHUN V IIUIHHIP
MOYKHO CUNTATH IPSMBIM, & €0 BBICOTY PaBHON CKOPOCTH MOJIEKY/IBI v. B 3TOM mpuban:xkeHnn
V = ov, rie o = md? — maomaab MolepedHoro cedenns muannapa. CiegoBaTeabHo,

z = nov. (1)

[TyTs, mpoiigenusit Mosteky10it A 3a euHUIly Bpemenu, paBer v. Pa3menus ero va cpes-
Hee JHCJI0 CTOJIKHOBEHUH 2z, HANHIEM CPeJIHIOn JIUHY CBOOOTHOTO MpoOera MOJEKYJIb:

Jp— (2)

no

13 BeiBOMA caiemyer, uto npu nosydennu dopmya (1) u (2) MOXKHO paccykIaTh Tak,
KaK ecau OBl BCe MOJIEKY/IBI, ¢ KOTOPBIMA CTAJKHBACTCA MOJIEKyaa A, ObLIM TOUCUHBLIMH, a
pagmyc MOJeKynbl A yBeqndeH BABoe, T.e. MOJIeKyna A 3ameHena ee chepoil orpazkaeHus.
Takas 3aMeHa MOMKET PACCMATPUBATLCA KAK BHIYUCIUTENBLHBINA IIPUEM /I YUeTa KOHEeIHBIX



pa3MepoB MOJIeKYJI, cTajJkuBatoruxcs ¢ mosekysoi A. Koneawo, dopmynast (1) u (2) He
TOYHBI, IMOCKOJIBKY B OCHOBY HX BbBIBOJa MHOJIOZKEHO IPEAINOoJJOXKeHnue, 9TO ABU2KETCA TOJIBKO
OJTHA MOJIEKYJIa, & BCEe OCTaJIbHBIE HemoABUKHBI. CTporuii pacder ObLT JaH MaKCBeIIOM C
YUETOM MAaKCBEJLTOBCKOTO PACHPEIETCHUT MOJIEKY O CKOPOCTAM. MAaKCBeLT MOy JiI:

z = \/inm_), (3)

1 0,707
-2 4
V2no no (4)

Breipaxkenus (3) u (4) orrmaatorcss ot npubamkeHHbix dopmya (1) n (2) Toabko umnc-
naennsiMu Ko dunentamu. Yupomennsie dhopmyiast (1) i (2) galor He TOJBKO MTPABUIbLHBIE
TIOPSIIKA BEJIMYHH, HO, ITO OCOOEHHO BayKHO, IPHBOJST K BEPHOIl 3aBUCHMOCTH THC/IA CTOJIK-
HOBEHHIl U JUTHHBI CBOOOJHOTO Mpobera 0T KOHIEHTPAIME U PA3MePOB MOJIEKYII.

\ =

[Ipu paccMoTpeHIHT IpOoIecca CTOIKHOBEHI UTPaeT POJIb He aDCOTIOTHAS CKOPOCTD BBIIe-
JIEHHOI MOJIEKY/TBI , & €6 CKOPOCTb OMHOCUMENDHO MOAEKYABL C KOMOPOT OHG CAAKUBGEMCA.
BoigenM MBICTIEHHO TY TPYIIIY MOJIEKY/T, KOTOPBIe IBUKYTCSA OTHOCHTETBHO MOJEKYIb A ¢
OJIHO# ¥ TOil ¥Ke CKOPOCTHIO V;,. IIyCTh M; - YMCJIO0 TAaKUX MOJIEKYJI B eduHuIe odobema. Juc-
JIO CTOJIKHOBEHWIT z; MOJIEKy/a1a A ¢ MOJIEKyJIaMi BBIAEICHHON TPYIIBl B €IWHUILY BPEMEHN
MOxKHO Hajitn mo dopmyne (1), Koropas gaer z; = n;00;,. 1I0JHOE YUCIO CTOJTKHOBEHUH
MOJIEKYJIBI  CO BCEMHU OCTAJIbHBIMU MOJEKYIAMHU HalJIeTcsa CyMMHPOBAHIE 9TOrO BhIPAYKEHU
IO BCEM CKOPOCTHBIM I'PYIIAM, T.e. IO BCEM BO3MOXKHBIM 3HAUECHUAM HHIEKCA, 7:

z = E nN;,0V;,.
1

Brejist cpeHIOI0 OTHOCUTETHHYIO CKOPOCTD

B 1
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n
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U CJIeI0BATEIHHO
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Ha 3akon MakcBesuTa pactpesesieHnst CKOPOCTeil MOXKHO CMOTPeTh He KaK Ha 3aKOH pac-
npeJie/IeHnsi CKOPOCTel BCeX MOJIEKYJI ra3a B OJWH W TOT K€ MOMEHT BpeMeHHU, a KaK Ha
3aKOH pachpeje/eHus] OJTHON W TOi yKe MOJIEKYJIbI, KOTOPbIe OHA IMOCJIeI0BATETHHO MPUHU-
MaeT B pa3JTHYHbIe MOMEHTHI BpeMeHHu. Bocnosib3yemes cienyiornieit marepnperanueit. [lycrs
U1, Vg, ..., UN - CKOPOCTH, MIPUHUMAEMBbIE MOJEKYJIOi HEMOCPEICTBEHHO TOCTe TTePBOro, BTO-
pOTO | TOCJeAYIONNX CToJKHOBeHUil. Ecan ynciao N crpemutcsi K GECKOHEYHOCTH, TO 3TU
CKOPOCTH DPaCIpeesiaTcs no 3akoHy Makcsesa. DTO HEMOCPEACTBEHHO CJEAyeT U3 PaBHO-
NpaBUs BCEX MOJIEKYJI M XaOTHYHOCTH MOJIEKYJISIPHOIO TEIJIOBOTO JBHKeHUs. B MoMeHTbI
CTOJTKHOBEHHUI HA MOJIEKYJIY JeHCTBYIOT OECIops0IHO MeHgomuecsa cuabl F'1, F2, ... Onu-
TO W MPUBOJAT K YCTAHOBJIEHHUIO MAKCBETIOBCKOTO PACIPEIETeHUST CKOPOCTEil MOJIEKYJTbI



B paccMaTrpuBaeMble MOMEHTHI Bpemenu. [1oj vy, vs, ..., Uy MBI IOHUMaEM CKOPOCTU OTHO-
CUTEJILHO CUCTEMBI OTCYETa, B KOTOPOIi Ta3 KakK IeJioe MOKOUTCs. BBejaeM Tenepb CKOPOCTH
MOJIEKYJIBI  OTHOCHTEJILHO OCTATBHBIX MOJEKYJ, KOTOPBIMI OHA 00Ja/1a1a B MPOMEXKYTKAX
MeKTy TTOCTIeT0BATETbHBIME CTOJKHOBeHUAMU. [1ycTh v, 03HAYAET CKOPOCTH MOJIEKYJTBI O~
cJIe IePBOTO CTOJKHOBEHUS OMHOCUMEALHO MOAEKYADL ¢ KOMOPOT NPOU3OULAO MO CMOAKHO-
BEHUE, Vg, - CKOPOCTH TOCJE BTOPOTO CTOTKHOBEHUS OMHOCUMEALHO MOAEKYADL, C KOMOPOU
nPoOU3OULAO 8MOPOE CMOoAKHO8eHUe W T.I. KaKk M3BECTHO M3 MEXaHWKW NPH PACCMOTPEHUN
OTHOCUTETBHOTO JABUYKEHUS ABYX YACTHIL OJHY U3 HAX MOYKHO CUUTATH HEMOJABWKHON. OT-
HOCUTETHHOE JIBUYKEHUE BTOPOil YacTuipl (HApuMep, 4acTuipl ) hbOpMATbHO OMUCHIBAETCS
ypaBuenuneM HpioTona, Kak B HenoaBuzkHOU cucreme. [Ipu srom cunwsr F'1, F2;... ocraior-
Cs1 TIPEXKHUMHU, HO Macca JacTunbl A 10KHA ObITH 3aMeHeHa MpuBedeHHON maccoi. Ecan
MOJIEKYJIBI OJIMHAKOBBI (M = My = M) TO NMpPHUBEJEHHAs Macca paBHA % = 3. Taknm
00pa3oM, TP OTHOCUTETHHOM JBUKEHUH BCE MPOUCXOIUT TAK, KAK €CIU OBl MACCA MOJIEKYTbI
YMEHBITIIACh B J1Ba pa3a. Tak kak cuwiael F'1, F'2, ... 1 MOMEHTHI BpeMeHU UX JefiCTBUS OCTa-
I0TCS MPEKHUMHE, TO B TH MOMEHTHI OTHOCHTE/bHBIE YCKOPEHUsT MOJIEKYIbl A OyIyT BIBOE
MPEBOCXO/INTH €€ YKe YCKOPEHNe B HEMOJBUZKHOI cucteme orcuera. OTCIOMa HEMOCPEICTBEH-
HO CJIE/LyeT, 9TO pacnpedesenue 0mHOCUMEAbHHT cKopocmel 6ydem makceearosckum. A Tak
Kak 3hdeKTuBHAS Macca MOJEKYJIbl B OTHOCUTEIBHOM JIBUYKEHWH BJIBOE MEHDINE M TO BCe
OTHOCUTETbHBIE CKOPOCTH OKAYKYTCS OOJBINE COOTBETCTBYIONIUX aOCOTIOTHBIX CKOPOCTeil B
V2 pas. B wactroctn 0, = /20, n dopmymst (5) u (6) mepexonat B (3) u (4).

Paccmorpum Tenephb 6oJ1ee BaXKHBII CIydaii, KOrma CTAJTKABAIOIIAECS MOJIEKYJIbI Pa3Ind-
uel. IIycTh omHA MOIEKyIa copTa 1 ¢ Maccoil my U paguycoM 7| JBHXKETCS B CPEIe MOJCKYT
copra 2 ¢ Maccamu Mg, PAJANYCaMU Ty W KOHIEHTpalmeir no. Ecim Ob1 MOJIEKYJIBl copTa 2
OBIJIM HEMOABUKHBI, TO OCTAINCH OBl cripaBeyuBbl hopmyiabt (1) u (2). B Hux Hamo 66110 OB
TOJILKO 3aMEHUTH 2 Ha Zij2 T - HA N9, ¥ HA Uy, 0 HA 0192 = 7r(r1 + TQ)Z. Cdepoit orpazkaeHns
MOJIEKYJIBL 1 Temephb ABJISeTCa KOHIEHTpHUYecKas ¢ Heil cdepa pagmyca d = ry + ry. Ydrem
Ternepb MaKCBEJLIOBCKOE PACIPeIeIeHusl CKOPOcTeil, nemosib3ys stu dhopmysst B (5) u (6). Ha
OCHOBAHUM M3JI0’KEHHOTO BHINIE CPEIHsIsT OTHOCUTEIbHASA CKOPOCTh U, W CPEIHAST CKOPOCTh
MOJIeKyYJIbl 1 v1 06paTHO NPOMOPIMOHAILHBI KBaIPATHBIM KOPHSAM /[l U /M1, T.e.

_ /m1 _ fmp+my
Up = V14— = U4 ————.
w ma

C y4eTOM COOTHOIIEHHS MU = MyUs STOT PE3YILTAT MOYKHO MPEJICTABHTH B (GOJIEe CHMMET-

puaHOit (pbopme
U, = \/ 03 + v3.

Lt cpeHero uncsia CTOTKHOBEHU 2o, MPeTepIreBaeMbIX MOJEKYI0# copTa 1 ¢ MoTeKyraMu
copTa 2 B €IMHUILY BPEMeHU, MOTydaeM

219 = n2012\/z7% +’l_J%,

a JIIs cpeJHeil JIUHBI ¢CBOOOTHOTO mMpobera MoIeKyasl 1 copta 1

1 1
)\1: =

2 m1 )
% N0 14+ =
No012 14 <g—?) 2012 + ma

[Ipn my = mgy 5TH BBIPA’KEHUsI MEPEXOAAT B MAKCBEJLIOBCKHe (hopMyanpoBku (3) u (4).



Haxkonern, paccMoTpum caydail ¢cMecH JBYX Pa3IMYHBIX Ta30B. [IycTh r; m ry O3HAYAIOT
PAIIYCH MOJIEKY/T 3THX Ta30B, & N, U Ny — HUX KOHIEHTpanuu. Tenepb IBHKYIIASCS MOJIE-
KyJIa MOKET CTAJIKHBATLCS HE TOJIBKO C MOJEKYJIaMH, cebe MOTOOHBIME, HO U ¢ MOJICKYTAME
JIPYroro THma. B COOTBETCTBHU ¢ 9TUM C Hell CJIeLyeT CBA3aTh JABe ¢ephl OTParKICHUS B
3aBUCUMOCTH OT TOTO, ¢ MOJICKYJIAMH KaKOTO THUIE OHA CTAJIKHBACTCA. BBemeM JeThipe Besu-
IUHBI

=7 (2r))* = 4mr? = = 2 = 7 (2r9)% = 4712
o =m(2r)" =4nr], 019 = 091 =W (r1 +12)", 099 = w(2r3)" = 4mr;.

Jlmg amcesr CTOMKHOBEHWI B €UHUILY BPEMEHU MOJEKYJIBI MepPBOTO W MOJEKYIBI BTOPOTO
ra30B MOJIyYaeM COOTBETCTBEHHO (6e3 yuera MaKCBEJJIOBCKOTO PACIPEIETeHNs CKOPOCTeit ):

21 = (n1o11 + n2012) U1, 22 = (N1091 + Na0daz) Vs

a JUIS CpeIHUAX JITHH CBOOOIHOrO Ipobera

1 1
AMNM=——"-—"7-—"- 9= ————.
n1011 + N2012 N10921 + Na022
C ydeToM MaKCBEIJIOBCKOTO paCHpeIeaeHust W PA3INIHBIX MACC 9acTUIl (DOPMYJIBI TTPH-
MYT BHUJI:

1
)\1 = 9
n1011\/§+n2012\/1+ Z—;
1
)\2 -

n1og14/1+ % + N9092V/2

Jlamee, nmpuMeM BO BHUMAHHE TO, YTO B PACCMOTPEHHOI BBIIIE 33Ja4e¢ MBI PACCYUTHIBAIN
JUINHY ¢BOOOIHOTO 1Ipobera B TPeXMepHOM ciyuae. B MojgempyeMoit HaMu 3a,a49e MOJIEK yJIbl
UMEIOT TOJIBKO 2 CTeleHN CBOOOIBI, TI09TOMY JIOMAaHBIH IUJIMHIAP BBIPOXKIACTCA B JIOMAHbII
IPSIMOYTOJBHUK. 3aJada IPU 3TOM He IPeTepreBaeT CYIeCTBeHHLIX u3MeHenuii. Memnsior-
csl JIAIIL cedeHus: cep OrpazkieHus(OHN MepeiyT COOTBETCTBEHHO B JMAMETDBI KPYTOB
OTPAaKJICHN ):

o1 =4r1, 012 =091 = 2(r1 +13), 02 = 4rs.

B wurore nosyaunm:

1
M = )
420171 4 2ng (11 + 19) \/@
1
A2

20y (11 +72) (/1 + 22 + 427y



