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I. MexaHuHika

§ 1.1. KinemaTuka

Ocrogéni nonsamms Kinemamuxku

MexaHiYHHM PYXOM Ha3WMBAIOTh 3MiHY ITOJIOXKCHHS Tijla
a00 HOro oKpeMnx 4acTHH y MPOCTOPI BiIHOCHO IHIIMX TLI 3
TUTMHOM 4acy.

Tirno, sike YMOBHO BBayKa€TCsl HEPYXOMHUM 1 BIZTHOCHO SIKO-
TO PO3IIIAETHCS MTOJNIOXKEHHS Ta MEXaHIYHUN PyX JOCIIKY-
BaHUX TLJI, HA3UBAETHCS TIJIOM BiIJTIKY.

[Tix cucremoro Bigaiky (CB) po3ymitoTs noB’s3aHy 3 Ti-
JIOM BIJUTIKY CHCTEMY KOOPMHAT, SIKA CITY>KUTB JJIsl BU3HAYCH-
HS1 TIOJIOKEHHSI JTOCHIPKYBAHOTO Tijla B IPOCTOPI, Ta TOANH-
HUK, 10 CITy)KHTb JUIS BIJUTIKY 4acy.

[Tix maTepianbHoI0 TOuK0I0 (MT) po3yMitoTh TiNO, TEO-
METPHYHUMH po3Mipamu (i pOpMOI0) sSIKOTO y NaHiil 3amadi
MO)KHa 3HEXTyBaTH. Bynb-sike Tiio MoxkHa BBaskatit M T, sikiiio
HOro reOMeTpIYHI PO3MIpH HaOAraTo MEHIII 3 BIJICTaHi JIO 1HIIIHX
TiJ1, a00 KOJIM XapaKTepHi po3Mipu obacTi mpocTopy, ae Bij-
OyBa€eThCS PyX JOCIIDKYBaHOTO Tijla, HAbararo MepeBHIIy-
I0Th PO3MIpPH L[OTO TiJIa; MPU MOCTYHAJIBHOMY PYCi JIOCUTH
oIicaTy pyx oxHiel 3 fioro MT; y Buma Ky, KoJIu TiJIO HE MOX-
Ha BBakaTn M T, 0oro 4acTo po30HBarOTh Ha JIOCUTh MaJIi JIiJIsi-
HKH, KOJKHY 3 SIKHX MOKHA IpuiHsTH 32 MT, 1 1oCIiuKyI0Th iX
pyX.

TpaekTopiero pyxy MT HazuBaroTh JIiHiI0, SIKY BOHA OITH-
Cy€ B IIPOCTOPI IiJ] 4ac MEXaHIYHOro pyXy; Gopma TpaekTopii
icToTHO 3aiexuTh BiJ BHOOpy CB. 3a dopmoro TpaekTopii



4 MexaHiKa

MEXaHI4HI pyXU MOJUISIOTh HA KPUBOJiHIlHI Ta mMpsAMoOTi-
HiliHi.

Vei i3ndHi BeIMYNHY, 1[0 BUBYAIOTHCS B IIKIJIBHOMY Kypci
(hi3uKHM, MO>KHA ITOJIITUTH Ha J{Ba KJIIACH — CKAJISIPH Ta BEKTOPU.

CxaasipamMu Ha3MBaroOTh (i3MYHI BEINYUHY, SIKI XapaKTe-
PH3YIOTBCS JIMIIIE YHCIIOBUM 3HAUYEHHSIM 1 IIEBHOTO HAMPSIMY B
HPOCTOPI HE MAIOTb.

BekTopamu Ha3nBaOTh Gi3UYHI BETMYHUHH, SIKi, KPIM YHC-
JIOBOTO 3HAUCHHS, XapaKTEePU3yIOThCs 1€ i NMEeBHUM Harps-
MOM Y TPOCTOPI.

Hlasixom (/) Ha3WBAIOTH JOBXUHY AUISHKH TPAaeKTOPii,
npoienoi MT npoTsroM neBHoOro iHTEpBaTy Yacy. 3 IITHHOM
4acy IUIIX MOJKe 301IbIIyBaTHCs a00 3aTHIIATHCS HE3MIHHHM;
(=

Mepemimennsiv (S) MT Ha3HBAIOTH BEKTOP, IIPOBEJIC-

TPAEKTOPIS HU 3 edKoro it
MexaproBa rouarkoBoro
{Z} CUCTEMA 1105105k eHHS 10
COTMHHIK KOOPIMHAT 116 yoskennst i€
l—[ 9 MT B nanwuii Mo-
=S MeHT; [S]=M; y
0 y BUNAJKy Tps-
MOJIIHIHHOTO
pyxy MT I =S

(man. 1.1.).

mai. 1.1



108 EACKTpOﬂ,HHaMiKa

5. EnexTpoaiTHuHe MoJipyBaHHs [TOBEPXHI METaJIEBUX
BUPOOIB.
4. Enekmpuunuit cmpym y 2azax

3a HOPMaJILHUX YMOB T'a3¥ € XOPOILINMH 130JISITOpaMHu ([1i-
CJICKTPHKAMU) 1 CTPYMY HE IPOBOJISITH, OCKUIBKH B HUX Maiike
BIICYTHI BUIBHI 3apsi/pKeHi yacTHHKY. [t 3a0e3nedeHHs npo-
XOJPKEHHSI €JIEKTPUYHOIO CTPYMY 4epe3 ra3u IMoTpioHo 3011b-
IIMTH X MPOBIIHICTB, IO JOCATAETHCS 32 PAXyHOK 10HI3AIIiT.

Ionizamiero ra3y Ha3uBaeThCs NPOLEC YTBOPEHHS B HHO-
My i0HiB. [oHI3aTOpaMu MOXYTb OYTH 61CcOKa memnepamypd,
yavmpagpionemose, peHmM2eHIBCbKe Ta 2aMMa-GUNPOMIHIOBAH-
H5l, CUTbHE eleKmpuiHe noje TOIO.

TIponec nmpoXomKeHHsI eIEKTPUYHOTO CTPyMY depes3 ras
Ha3MBa€THCS FA30BUM po3psiioM. [IpoBinHICTE ra3iB 3yMoB-
JICHA HASBHICTIO B HUX TIO3UTHBHUX 1 HETaTUBHUX 10HIB Ta Bi-
JIBHUX €JIEKTPOHIB.

T"a3oBwii po3psii, M0 BiIOYBAETHCS JIHIIC 3aBISKH BIUTUBY
Ha ra3 ioHizaropa (i, 3BUYaiHO, NPUKIAAEHOI HANPYTH) 1 3
HPHUITMHEHHSM JIif 0CTaHHBOTO NPHITHHSETHCS, HA3HBAETHCS He-
CaMOCTiliHMM PO3PsIAOM.
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Ha maur. 4.8,a 300paskeHO CXeMy eJIEKTPHYHOTO KOJIa JUIS
3HIMaHHS BOJIET-AMIIEPHOI XapaKTEPUCTUKH HECAMOCTIHHOTO
ra3oBOro po3psiny, a Ha Mal. 4.8,0 HABOAMUTHCS 15 XapaKTepH-
cTuka (CyuijbpHa JiHis rpadika).

[Mounnaroun 3 nesxoi Hanpyru U, cujia cTpyMy B Taso-
pO3psiHil TpyOui, NOCATHYBIIM HAKOiNbIIOrO 3HA4YCHHS [ ,
3aJINIIAETHCS CTAIOK0, HE3BAXKAIOUH HA 301IBIICHHS MTPUKJIa-
JeHoi 1o Hel Hanpyru. CTaH HACHYEHHS JIOCATAEThCS TOJ, KO
BC1 10HH, CTBOPIOBaHI 10HI3aTOPOM 3a 1 ¢, IePEeHOCATHCS SIeK-
TPUYHUM MOJIEM J0 eNeKTPOIIB TPYOKH HPOTITOM I[HOTO XK
MIPOMIXKKY 4acy, i TOMy Aaiblie 301IbIIeHHs HAIIPyTH He NpH-
BOJIMTH JI0 3pOCTAHHS CHIIM CTPYMY B rasi. SIKIo 30BHINIHII
ioHi3aTop cTBOpIOE 3a 1 ¢ N map ofHO3aps/IHUX 1OHIB i IX pe-
KOMOIHAIIisI He BCTUTAE BiIOYTUCS, TO, OYEBUIHO, CHJIA CTPY-
MY HACHYeHHSI HECAaMOCTII{HOTO Ia30BOTr0 po3psiLy

I =2eN.

Skmio Hocil cTpyMy B rasi (BUIBHI 3apsi/ii) yTBOPIOIOTHCS
HE T11]] BIUTHBOM 30BHIIITHBOTO 10HI3aTOpA, a 32 PaxXyHOK [l eJie-
KTPUYHOTO HOJISL B IPOCTOPI MK €IEKTPOAaMHU TPYOKH, TO TaKy
MIPOBIIHICTB ra3y Ha3MBAIOTh CAMOCTIHHOIO, @ Ta30BUH PO3PSIJ,
BIZITIOBI/THO, CAMOCTIIifHUM PO3PSIAOM; BiH IIPOJOBXKYETHCS 1
MiCJIs MPUITMHECHHS JIii 30BHINIHBOTO 10HI3aTopa (IyHKTHpHA
JiHist Ha MadL. 4.8,0). 1zt 9ac mpoTikaHHs CaMOCTIfHOTO ra30Bo-
TO PO3pPsIILy Ma€ Miclie yoapHa ioHi3ayis HEUTPATbHUX MOJICKYJT
rasy 3a paxyHOK iX 3iTKHEHb 3 eJIeKTPOHAMHU I I0HAMH.

Hwxue HaBelieHi pi3HI THUITA CAMOCMIUHUX 2A306UX PO3PSi-
ois.

1. Tairoumii po3psin (eazoceimui abo pexiamui mpyoxu,
amMna 0eHHO20 C8IMQ).



KsanTosa pisd89

Onunnis aktuBHOCTI B cucteMi Cl — Gekkepeas (bk); 3a
onuH Bk npuiiMaloTh aKTHBHICTH TAKOTO MPEIAPaTy, B IKOMY
BifOyBaeThCst 1 po3man 3a 1 ¢; mo3acucreMHa OJJMHUIS AKTHB-
Hocti — kopi: 1 Ki=3,7 - 10" Bk.

PanioakTHBHMI o3I € IPOIECOM, IO ITiUISTaE CTaTHC-
THYHHAM 3aKOHOMIPHOCTSIM, HOTO MIBUJIKICTH HE 3aJICXKHUTb Bij
30BHIIIHIX YMOB: TEMIIEPaTypH, TUCKY, HasIBHOCTI €JIEKTpHY-
HOTO 1 MAarHITHOTO IIOJIB TOLIO.

4. Aoepni peakuii

SlnepHUMH peaKIisiMH HA3UBAIOTh IIEPETBOPEHHS aTOM-
HUX SiIep y pe3ynbrari ix B3aeMofii 3 iHmmMu sapamu abo 3
eJICMEHTAapPHUMH YaCTHHKaMU.

[Tix wac mpoTikaHHS SIEPHUX PEAKI[iil BUKOHYIOThCS Ha-
CTYITHI 3aKOHH 30epesKeHHsI: 3aKOH 30epedcenis eneKmpu-
Ho20 3aps0y (30epiraeThCs cyMa 3apsABUX YUCEI sIep 1 4ac-
THHOK JI0 1 TicIs peakuii), 3aKOH 30epedicents KinbKocmi
HYK10HI6 (BUKOHYETBCS B PEAKIISIX, B SIKMX HEe OEpyTh y4acTb
YACTUHKH 1 aHTUYACTHHKH; 30epiraeTbcsi MacoBe YUCIIO), 3a-
KOH 30epediceHHst IMnYIbCy, 3aKOH 30epediceHHsl eHepeil, 3aK0H
36epedcenns macu (TTOTPIOHO BPaxXOBYBaTH PEISTHBICTCHKY
Macy YaCTHHOK i OTOHIB) Ta iHIIII 3aKOHH.

SlnepHi peaxiii, mo BinOyBarOThCS 3 BUIUICHHIM CHEPTII,
HA3UBAKOTHCS ek30TepMiunumu (DI > 0).

SnepHi peaxii, sIKi MOXYTb 3A1HCHIOBATHCS TLTBKH 3 MO-
DIMHAHHSAM CHEprii, Ha3uBarTh eHaoTepMivnumu (D <0).

Eneprernunmnii Buxin, abo enepris sueproi peaxuii (D)



190 @isuxa amomnozco sopa

JIOPIBHIOE PI3HMII €HEpriil sjep 1 YaCTHHOK, SIKI YTBOPHIIHUCS
BHACJIIZIOK peaxlii, 1 siiep Ta YaCTUHOK, 10 BCTYIIWIIN B peakx-
niro. EHepreTnunuii Buxiz (TeruioBuii epexr) saepHoi peakii
MO>)KHa BU3HAYHUTH 32 (HOPMYIIOIO:
DW=DM - ¢,
Jie ¢ — IMIBHAKICTH CBITIIA y BaKyyMi, DM — pi3HUI MiX Cy-
MOFO Mac siJiep 1 YaCTHHOK, BIIMOBIIHO JI0 1 TicIis peakiiii. 1Ko
DM Bupaxary B a.0.M., TO eHepreTHIHuH Buxix B MeB nopis-
HIOE:
DW=931,48 DM.

Bupinenns eneprii (DWW > 0) BinOyBaeTbes K y sIEpHUX
PeaKIisIX HOUTY BOXKKUX siiep (HapHKIIa, JaHIIOroBa peak-
Iis IOZUTY SIIIEp YpaHy), TaK i Mijl yac peakKiliidi CHHTE3Y JISTKHX
saep (TepMosiepHi peakuii).

SlnepHy peaxiiio oAy siAep ypaHy Hij JIi€lo HeHTpoHiB
Brepiie 3aivicaunn O. ['an 1 ®. [ltpaccman B 1938 p., mexa-
HI3M 1oziry OyB MOSICHEHHI Ha OCHOBI KPAaIIMHHOI Mopieli



sapa, Bucynytoi H. Bopowm, a mepriry kepoBany J1aHIIOTOBY pe-
aKIiIo MOl siaep ypany 3aiticaus E. @epwmi B 1942 p.

[puctpiii, B sKOMy 31iHCHIOETBCS KEpOBaHA JIAHIFOTOBA
peaxiis moxiny saep (ypaHy, IUIyTOHIIO), HA3UBAETHCS sIAEP-
HHUM (ATOMHHM) PEaKTOPOM.

Snepni peaxuii BukopucroBytorscst Ha AEC, migBomHuX
YOBHAaX 1 KPUTOJIOMax; HEKepPOBaHa JIAHI[IOTOBA PEaKIlis IO~
a1y sizep isotonis ypany , U**abo miyTonito ., Pu* inbysae-
ThCS B aTOMHIH O60MOi.

IToxixn oxHOTO siIpa aTOMa ypaHa CyNpOBOPKY€ETHCS BUI-
JIGHHSM Besmde3Hoi eneprii » 200 MeB.

MiniMalibHa Maca pO3LICIUTIOBAHOT PEYOBHHH, B SIKiiT MOXE
MIPOTIKaTH JIAHIIOTOBA PEaKIis IOy si/iep, Ha3UBA€THCSI KPH-
THYHOIO MacoI0. Bennunna KpuTHYHOT Macy JaHOTO 130TOITy
3aJIeKUTH BiJ| GOpMH i pO3MIpiBH aKTUBHOI 30HU peakTopa Ta
BJIACTUBOCTEH CHIOBUIBHIOBAYA.

TepmosiiepHMH peaKIisiMu Ha3UBAIOTh PEaKIii cHHTe-
3y (3JUTTA) JITKUX aTOMHUX sIJiep y OLIbII BaXKi, 110 BinOyBa-
I0TBCSI IIPU BUCOKHX TEMIIepaTypax.

TepmosiiepHi peakii € mxepenom peakiii Conug i 3ip, a
TaKOX Bi/10YBaIOTHCS Y BOJAHEBIH OOMOI.

IMepcneKTHBHUMH peakLissMH JUIS 3iHCHEHHS KepoBa-
HOI TepMosiAepHOi peakmii € HaCTYIIHI:

H?+ H' - He'+ n'+ 17,6 MeB;

H?+ H* » H'+ H'+4 MeB;

JLi®+ H? - He'+ He*+ 22,37 MeB.
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