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Ha OCHOae KHHeMS.THKH, ooycnoaneaaoll 113ooapaoi! MO.D.errb!O/ 11 , HaMil Ob!IT ae.o.aaao 

/2/ 13/ npoaaae.o.ea H onHcaa aaanaa 9KcnepHMSHTMbHbiX .a.aHHhix, nonyqeHHhiX a pa6oTe ,, no 

po>K.o.eHHJO A - r11nepoaoa a "-.;.,P a3BIIMo.o.ellcTaiiS!x np11 aaepr1111 7-8 raa, Cornac11e pac-

'l8THbiX II 9KCIT8pliM8HTaiTbHbiX ,D.aHHb!X Upllaeno K abiBO.D.y 0 a03MO>KHOCTII IICTOITKOaaHIIS! 

3KCnepuMeHTarrbHblX .o.aHHblX a npe.o.nono>KeHIIII, '!TO A - rllnepOHbl oop83YIOTCH a .o.ayxqac

TII'lHOll peaKUIIII TIIHB 

11 +: p -+ A+ B, · 

r.o.e A MO>KeT Ob!Tb ITIIOO A - rllnepoHOM, ITIIOO O.D.HOH 113 113aeCTHbiX oapiiOHHh!X 1130oap, 

.o.aJOmell npll pacna.o.e A - rllnepoa, a B - M830HOM IIITII 113aecTHOi! 113ooapoll (a oomeM 

cnyqae B - COaOKyiTHOCTb acex OCTarrbHblX 'lBCTIIU), npll'leM HBIIoonee aepO!!THhiMII OKa-

aanllcb npouecchi , a KOTOphiX A - r11nepoHhi oopa3yJOTCH n11Go aenocpe.o.cTaeaao, n11Go 

qepea 1130oaphl Y; ( 1385), N; ( 1688), N :· ( 1922) 11 Y: ( 1815), 

l:l .o.aaaol! 3BMeTKe Mhi npllaO.D.IIM pe3yrrbTBThi aaanorii'!Horo aaan113a- aKcnepiiMeHTanb

HhiX .lJ.BHHhlX 0 ITOITy'leHHblX Upll SHeprHS!X 10 II 16 raa a paOOTaX 14•51 II cpaaHIIaaeM IIX C 

,lJ.8HHh!MII .lJ.IT!I 7-8 raa, 

/'}./ 
MeTO.D.OM, onacaHHhiM a , HBMII Ohinll pacc'!IIT8Hhi KIIHeMBTII'leCKIIe KpHahie A -ra-

nepoaoa .o.nH KB>K.D.oro 113 Kaaanoa, ao3MO>KHhiX a paMKax ynpomeaaoll 113ooapaol! MO.D.enll, 

PacqeTbl Up0113aO.D.IIITIICb .D.ITH SHeprHl! 7-8, 10 II 16 raa • .[lnSI 7-8 raa OHII npe.o.cTaaneHbl 

a paooTe/'}./, CymecTaeHHOe .D.ITSI Hac p83ITII'ille a KpllahiX, KBK OKa38ITOCb 
0 

CaO,D.IITCS! ITIIWb 

K cy>KeHHJO yrnoahix pacnpe.o.enea11l! 11 cMemea1110 KpHahiX ll cTopoay oorrbWIIX IIMrrynbcoa, 

yaerrii'!HaaJOUliiXC!I C yaerrH'l8H118M SHeprHII, noaTOMy, 'lTOObl H30e>K8Tb H3ITHWHero ycno>Kae

HIIH (Kpllab!X MHOro), Mhl npoaO.D.HM Ha pucyHKBX I II 2 .D.ITS! cpaaHeHIIS! C SKCITepHMeHTOM 

TOITbKO HeKOTOpbie, xapaKTepHhle .D.ITH K8>K.D.OJI 113 rpynn Kpllabie, KOTOphie onpe.o.errHIOTC!I 

napaMeTp8MII Upllae,D.eHHOll M8CCbl 

npe.o.cTaaneHHbiMH a Taon11ue I. 

rna IIITH KOactJqlHUIIeHTa ynpyrOCTH a3811MO.D.eliCTalll! '7 

l-13 aaan113a KHHeMaTII'leCKHX KpllahiX cne.o.yeT, '!TO ace paccMaTpHaaeMhie KOHanhi MO

ryT OhiTb paa.o.eneHhi no KHHeMaTII'leCKHM xapaKTepliCTIIKaM A - r11nepoaoa aa TpH rpynnhi 

He TOITbKO .D.IT!I 7-8 raa, KaK ycTaaoaneHo a 
121

, HO H .D.ITH 10 II 16 raa, 8 nepaoi! rpyrrne 

A- ranepoHhi .o.on>KHhi ahmeTaTb Ha3a.D. a npe.o.enax .o.oaonbHO y3Koro Koayca 11 ohiTb cocpe.o.o+ 

TO'l8Hbl a oonacTII cpaaHIITenbHO OOITblllliX liMITyrrbCOa. So aTopoll - T8K>Ke .D.OIT>KHbl ahme

T8Tb aaaa.o., ao a 3Ha'liiTerrbHO Gonee wupoKoM yrnoaoM HHTepaane H rpynnupoaaTbCH a 

OOIT8CTII cymecTaeHHO MeHH!OUlHXC!I HMITYITbCOa, l:l TpeTbeJI rpynne, pe3KO OTITH'laJOwel!C!! 

OT nepahiX .o.ayx, yrnoaoe pacnpe.o.eneaue ropa3.o.o Gonee paaaoMepaoe, orrii3Koe K H30Tpon-
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i!OMy, " epaBHHTerrbHO He6orrblllHe HMnyrrbebi, OpHeHTHpOBO'IHbie rpaHHUbi paenpeJlerreHHll 

a K8>KJlall rpynne Jl8Hbl Jln!I aeex aHeprHll a Ta6rrHue .2, 

Ta6rrHua1 

rpynubl npoueeebl 7-8 raa 10 raa 

'-xi 
mB '1 IDa ''1 

II lA 1,5 1,00 1,5 0,98 

2A 
0,5 1,00 0,5 1,00 

1,5 0,88 1,5 0,91 

3A 0,5 1,04 0,5 1,03 

x) 
m

8 
a laa. 

Ta6nHua 2 

rpynn&I 

II 

III 

7-8 raa 

c x) 
1.1 S, P A ~. 1.8 

-1.oo ::;,eos o ;._ .:::.-o.% 

o,5 ~- P A. s., 1.1 

-1,00 'S_CosO ;~,-0,75 

0,1 ~. p~ :S., 1,0 

-1,00 :S. Cos0~:S.,+1,00 

x) o 
p A B raa/e. 

10 raa 

1.5 '5_, p~ '5_, 2.2 

-1.00 '5_, Cos 0~_:5;-0,95 

0,7 $., PA ~- 1,5 

-1,00 <_S_CosO~ ~. -0,80 

0,2 '5. p~ '5_, 1,0 

-1,00$ Cos0,\<5_+1,00 

16 raa 

m 
B '1 

1,8 0,96 

0,5 1,00 

1,5 0,94 

0,5 1,01 

16 raa 

1.8 .._ P A'~- 2.6 

-!.00 ..S.PJsOA_~.-·0,95 

0,8 $., PA '5_ 1,-S 

-1,DO;S,Cos0~~. -D,85 

0,2 :S p ~ $., 1,0 

-1,00 ;SCos0~$.+1,00 

Ha pHe. I JliTH epaaHeHHH noKaaaH&I 3KenepHMeHTarrbH&Ie paenpeJlerreHHH A - rHne-
o 0 

pOHOB B nnoeKoeTH p A H CosO A JliTSI 10 H 16 raa, nonyqeHHble H8MH nyTeM nepeeTpoi!-
0 0 

KH Ha paenpeJlerreHHli a rrnoeKoeTH P L H PI\ , npeJloTaarreHH&IX Ha pHe. 4,a " 4,1' a pa-

6oTe141 " eooTaeTeTaeaHo Ha pHe. 7,a a pa6oTe
151

• TaM >Ke npHBeJleHo paenpeJleneHHe 

JliTH 7-8 raa, B3HToe 113 pa60Tbl 
121

• Ha oeHOBe Jl8HHbiX 3TOro p11eyHK8 nony'leHbl JliTll 
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aeex paeeMaTpllaaeMbiX 9Heprllli H noKaaaHbl Ha p11e. 2 HMnynbeH&Ie paenpeJ:teneHHSI A -

r11nepoHOB y>Ke a paaH&Ix yrnoahlx IIHTepaanax. 

XapaKTep 113MeHeH11ll, npollamuomHxell Ha pHe. 2, H paenpeJleneHHe Ha pHe, I rrerKo 

o6bSICHHTh, ecnn, a qacTHOCTn, paa.uenHTb ace A - rnnepoHhi aa TpH rpynnhi, KBK aTo 

UOK838HO H8 pHe, 2 nyHKTHpOM 1 H OTO>KJleeTBHTb K8>KJlyiO H3 HHX e COOTBeTCTBYIO!Ueii: rpyn

liOfi paa.o,eneHHSI liO KHH9M8THtJ:9CKHM KpRBbiM. npaaaSI, 38WTpHXOB8HH8511 qaCTb B 9TOM 

enyqae 6yJleT COOTBeTCTBOB8Tb nepBOii: rpynne, cpeJlHliH - BTOpoli,H ITeB8SI 6yJleT OTHOeHTb

Cll K TpeTbei!. Bee cooTaeTCTayiO!llHe HM xapaKTepHCTHKH 1 pacqeTHble H 3KenepHMeHTanbH&Ie, 

anonae coana.uaroT. 

TaKHM o6paaoM, cpaaHeHHe paeqeToa e 3Kcnep11MeHTOM CBHJleTenbeTayeT a nonb3y 

npe)lnono>KeHHll, 'ITO pO>KJleHHe A- r11nepouoa a 77-:..-p B38HMOJlelieTBHliX Ufl' aHeprHliX 10 

H !6 rsa, K8K H npH 7-8 raa, MO>KeT 6&1Tb 06'blleHeHO e TO'IKH apeHIIll H3068pHOli MO.OerrH, 

Ha ocaoae JlBHH&IX, npeJleTaaneHHbiX aa pHc. I 11 2, HBMH 6&m rpy6o oueHeH H no

KaaaH Ha pHc. 3 BKIT8Jl A - rHnepoHoa acex Tpex rpynn a K8>KJlOM yrnoaoM HHTepaarre. 

Darree, no pHe, 3 6&Ina oueHeHa H npeJlcTaaneHa a Ta6m1ue 3 OTHOeHTerrbH8ll JlOITll A -re-

nepOHOB II 

rpyrrUbl 

II 

III 

H III rpyrrn B 38BHCHMOCTH OT 8HeprHH B38HMO.U9i1CTBHSI. 

Ta6rrHua 3 

0THOCHTeiTbHble 'IHCIT8 

7-8 raa 10 raa 

3 

3 

3 

2 

3 

4 

16 raa 

2 

3 

5 

OGparuaeT aa ce6g BHHMBHHe, ttTo c noahrweaneM saeprnn nanaromux " - Mesoaoa 

OTHoeuTenbH8ll porrb nepaoli rpynn&I peaKuHli a o6paaoaaHHFl A rHnepOHOB 38M9THO 

yMeHblllaeTcSI, HO aoapacTaeT ponb npoueceoa TpeTbei! rpynn&I. C TO'IKH apeHHSI Hao6apHoli 

MO.O.enH 9TO 6y .ll9T 03H8tt8Tb, liTO C II0Bhlll19HH9M aHeprHR HaneTBIOlllHX tiBCTHU yaeniftUIBB-

9TCH 89pOHTHOCTb B036y)K.Q9HIHI 6apHOHOB HB 6onee BbiCOKH9 ypOBHH, KOTOpbie, "BbiCBeqH

B8fiCb" K8CK8.0.HbiM 06pa30M, BHOCSIT BKna.ll. B Tp9Tbl0 rpynny. 
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c c 
Case CosS 

A A 
e c 

PH c. 1. 3KcnepHMeHTL:tnbHoe pacnpe..::I.e.neHHe TOLJeK Ha rrnocKOCTH P \_ H Cos 0 A ll.TIH 

A - rHnepoHOB, o6pa30B8HHbiX B B38HMO,UeficTBilSIX npli ::m"epnHIX a) 7-8 r3s; 
6) 10 rgs; s) 16 rgs, 
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N 
a/ 

p: Tl&fe 

oL.~-~.t¥ 

1\ 
(0 2P D!f16/c 

Pnc, 2. VIMnynbcH&Ie pacnpe.uenenng II. - rnneponoB, o6pa30B8HHbiX B rr -•p B3Br<Mo
.uel!cTBH>IX npr< 3HeprH>IX 7-8 r9B (neBbie), 10 r9B (cpe.unne), H 16 r9B 
(npBBhie) B 3SBHCHMOCTH OT CosO,\: a) cyMM8pHb19

0 
6) -0,60 '5_ Cosil,\$_,+1.00, 

B) -0,90 'S_, Cos0;:_5, -0,60, r) -0,95 .:S,CosOx~,-0,90 ff -1,00 .,;_cos0x~:;·0,95, 
.(lng cpaBHeHH>I Ha e) npHB9.1l9Hbl KHH9M8TH'I9CKHe KPHBbie, nyHKTHpHblMH 
KpHBbiMH na pnc. a),. 6), B), r), .u) o603Haqeno ycnoBHoe pa3.uenenne II.
rnnepOHOB H8 TpH rpyiTITb!, 3auiTpHXOB8HHag o6naCTb OTHOCHTC>I K /1. - rn
nepOHSM nepBoil rpynn&I, 

8 

N 

Pnc. 3. 

4 
(, _,16r.l 

0 E# v.> tOr.& 

6 
EK = 7-8 r.& 

YrnoB&Ie pacnpe.uenenng II. - rnnepoHOB, 
o6p830B8HHhiX B IT-.:_p B38HMO.ll9l!CTBH>IX npH 
9HeprH>IX a) 16 r9B, 6) 10 r9B H B) 7-8r9B, 

CnnoUIHbiM qepHbiM o6o3naqena Tp9Tb>I rpynna 
A - rnneponoa, UITpHXOM - BTopa>I, KOHTypoM

nepBa!l. 


