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AHHOTALUA

B coorercTBuM ¢ 0Opa3oBarenbHbiMu cTangaapramu @I'OC CITO npeanonaraeTcsi 03HAKOMUTh
CTYIEHTOB IPO(eCCHOHAIbHBIX 00Pa30BaTEIbHbIX OPraHU3aluil cO CBOMCTBAMHU PaIHMOaKTUBHBIX
U3IY4YEHHUH, UX MPAKTUYECKUMHU MPUMEHEHHUSIMH, a TaKXKe ¢ HEKOTOPBIMH MOHATHIMH JO3UMETPUH U
3aIIUTHI OT TAKUX U3ITYYCHUN.

OO0 akTyanbHOCTH 3TOH TeMbI MOKHO CHOPHTH BechbMa 10aro. Ho B cBeTe mociaeqHux coObITHI
OHA OYEBUHA.

['myGokoe ocBOEHHUE BCETO 3TOTO MaTepHrajia HEBO3MOKHO 0€3 N3yUeHHS 3aKOHA PaliOAKTHBHOTO
pacraja v 3aKoHa MMOTIOIEHUS U3JIy4CHUN.

[Ipobnema uccienoBaHus: 3aKOH PaJIlOAKTHBHOTO paclaja W 3aKOH MOTJIOMECHUS W3TyUeHUH
BBIPAKAIOTCS C HOMOMIBIO SKCIIOHEHIHANbHOM pynkuuu N = N e n i = le** 1 00bIYHO HE U3JIara-
I0TCS B Kypce (GU3UKU CPEHUX CIeNHaIbHbIX yUeOHbIX 3aBeieHui. B sryumiem cirydae BpluepunBa-
€TCsl COOTBETCTBYIOIIMH rpaduk, HO O6e3 obocHoBaHUs. [IpeacTaBisieTcs, 4TO 9TO BBI3BAHO JABYMSI
IPUYMHAMHU: BO-TIEPBBIX, IIPU 3alIMCH HKCIIOHEHIIMAIBHON (DyHKIMM MCIIONB3yeTCsl OCHOBAHHE Ha-
TypaibHbIX JIOTAPU(PMOB — YUCIIO e, HEM3BECTHOE YyUaIIUMCS CPEIHEr0 3BEHA; BO-BTOPBIX, BBILICY-
HNOMSIHYThIE€ 3aKOHBI OOBIYHO BBIBOISTCS IyTEM pelleHus Au(QepeHunanbHblX YPaBHEHUHN, 4TO
JaJIeKO BBIXOAMT 32 PaAMKH MIPOrpaMMbl IO MaTeMaTuke. Mexay TeM o0a 3TH 3aTpyQHEHHUs JIETKO
IIPEOJI0JIETh, UCIIOIb3YS U3BECTHBIE CTYICHTAaM CPEAHEro NpodeccHoHaIbHOTO 00pa30BaHusl CBOM-
CTBa MMOKAa3aTeJIbHON (pyHKIMH.

Lenp nccrnenoBanms: pa3padoTaTh METOIUKY BBIBOJA 3aKOHA PaIMOAKTUBHOTO pacmaia M 3aKoHa
MIOTVIOIICHHUS U3ITyYeHUH, NCTIONB3Ys CBOMCTBA MOKA3aTeIbHOM (DYHKIIUH; TPOBECTH IEAArOrHUECKUM
9KCTIEPUMEHT C IIeJBI0 BBISBICHHS MpoOaeMbl ycBoeHus ctyaeaTamu CI10 mpeamaraemoro marepuana.

Mertozpl HcCIeA0BaHMUS: TEOPETHYECKOE 0O0CHOBAHUE; PACUET; COIOCTABICHUE BEIMYNH; rpadu-
YEeCKHI aHAJIN3 SKCIIEPUMEHTAIBHBIX JIAHHBIX; 0000IIeHUE IKCIIEPUMEHTAIBHBIX (PaKTOPOB MCCIE/0-
BaHMA U UX 0OBsICHEHHE.

Pesynbrars! nccienoBanus: pa3paboTaHa METOJMKa BBIBOJIA 3aKOHA PaIMOAKTUBHOTO pacmajia u
3aKOHA MOMIOUICHUS U3IYYCHUI C HCIOJIBb30BAaHUEM CBOWCTBA MOKA3aTEIbHOM (YHKIMH; Pe3ybTar
MeIarorHuecKoro AKCIePUMEHTa NOATBEPARI d(PPEKTHBHOCTD pa3paboTaHHON METOIUKH.
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KitroueBble BBIBOJBI: U3 MPEAJIOKEHHON CTaThH MOYKHO 3aKJIFOUHUTh, UTO IPEACTABICHHBIN METO
BBIBOJIa 3aKOHA PAJUOAKTUBHOTO paclajia U 3aKOHa MOMIOLEHHSI U3JIy4YEHHU C UCTIOJIb30BaHHEM CBOM-
CTBa IMOKa3aTelbHON (PyHKIMKM MOXKET OBITh NPUMEHEH MpEenoJaBaTeNIIMU IPU M3YUYCHUH paszaesa
«PanroakTHBHBIC H3ITyYSHUSD) KaK JUISL CTYACHTOB MPO(eCCHOHATBHBIX 00pa3oBaTeIbHbBIX OpraHn3a-
U, TaK U yJaIlnuxcs MIKOJ (Kypc MOBBIIIEHHOTO YPOBHS).

KioueBbie ciioBa: norionieHne U3TyuYeHUN, PaJMOaKTUBHBIN pacma/, sipo, aTtoM, GOTOH, dSHEp-
THsl, IEPUOJT TTOTypaciaja, TOTOK, (DYHKIHS, paJOaKTHUBHOE BEIIECTBO, SIEPHbIE CHJIBI, apalielb-
HBIE ITyYKH, SKCITOHEHTA

Jna yumuposanus: Curoxosa /I.b., Jlemuna T. 1. Memoouxa 6v1600a 3aKk0HA paouoakmus-
HO20 pacnaoa u 3aKkoHa NO2I0WeHUs UITYYeHULL C UCHONIb308AHUEM C8OUCMBA NOKA3AMENbHOU
@dyHKyuu npu uzyueHuu QuU3UKU 68 cucmeme cpeoHe2o npoheccuoHalbHo2o0 0opazosanus //
Becmuux Matikonckozo ecocyoapcmeentnozo mexuonocudeckoeo ynueepcumema. 2023. Tom 15,

Ne 4. — C. 128—134. https://doi.org/10.47370/2078-1024-2023-15-4-128-134.

D.B. Siyukhova®, T.I. Demina’

Methods for deriving the law of radioactive decay
and the law of radiation absorption using the property
of the exponent function when studying Physics
in the system of secondary vocational education
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Abstract

In accordance with the educational standards of the Federal State Educational Standard for
Secondary Professional Education, it is intended to familiarize students of professional educational
organizations with the properties of radioactive radiation, their practical applications, as well as with
some concepts of dosimetry and protection from such radiation.

The relevance of this research can be debated for a very long time. But in light of recent events
it is obvious.

A thorough mastery of all this material is impossible without studying the law of radioactive decay
and the law of absorption of radiation.

The research problem: the law of radioactive decay and the law of absorption of radiation are expressed
using the exponential function N=N_0 e”(-At) and i=Ie"(-y) and are usually not presented in the course of
Physics in secondary specialized educational institutions. At best, an appropriate schedule is drawn, but
without justification. It seems that this is caused by two reasons: firstly, when writing the exponent function,
the base of natural logarithms is used — the number e, which is unknown to intermediate students; secondly,
the above laws are usually derived by solving differential equations, which is far beyond the scope of the
mathematics curriculum. Meanwhile, both of these difficulties can be easily overcome by using the
properties of the exponential function known to students of secondary vocational education.

The purpose of the research is to develop a methodology for deriving the law of radioactive decay
and the law of radiation absorption, using the properties of the exponential function; to conduct a
pedagogical experiment in order to identify the problem of students’ mastery of the proposed material.

The research methods used are theoretical justification; calculation; comparison of quantities;
graphical analysis of experimental data; generalization of the experimental factors of the study and
their explanation.
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The research results: a methodology has been developed for deriving the law of radioactive decay
and the law of radiation absorption using the property of the exponential function; the result of the
pedagogical experiment confirmed the effectiveness of the developed methodology.

Key conclusions: from the proposed article we can conclude that the presented method for
deriving the law of radioactive decay and the law of absorption of radiation using the property of the
exponent function can be used by teachers when studying the section «Radioactive Radiation» for both
students of professional educational organizations and school students (advanced level).

Keywords: absorption of radiation, radioactive decay, nucleus, atom, photon, energy, half-life,
flux, function, radioactive substance, nuclear forces, parallel beams, exponential

For citation: Siyukhova D.B., Demina T.1. Methods for deriving the law of radioactive
decay and the law of radiation absorption using the property of the exponent function when
studying Physics in the system of secondary vocational education // Vestnik Majkopskogo
gosudarstvennogo tehnologiceskogo universiteta. 2023. Volume 15, No 4. P. 128—134. https://

doi.org/10.47370/2078-1024-2023-15-4-128-134.

BBenenue. Pa3znen «®@us3uka aToMHOIO
S7Ipa» — OJMH U3 CaMbIX TPYAHBIX B yU4eOHOM
¢buznke. OObEKTUBHAS CJIOKHOCTH U HEOOBIU-
HOCTB U3yYaeMbIX SIBICHUI TIPUBOIMT K 3HAYH-
TEJIbHBIM 3aTPYAHEHUSIM B YCBOCHUU Marepua-
na. Crierdrika yaeOHOTO MaTepuaa pasera
«®Du3rKa aTOMHOTO SIPay 3aKITFOYACTCS B TOM,
YTO B HEM U3YYalOTCs JIOCTATOYHO CIIOKHBIC
00BEKTHI — aTOM U aTOMHOE SI/IPO, AIIEMEHTap-
HbI€ yacTUIIbl. C TPYTHOCTSIMU CTAIKUBAIOTCS
Y YUUTEIIS — CIIOKHBIC SIBJICHHUS HY>KHO 3HATh
Y TIOHUMATh JIOCTAaTOYHO TITYOOKO, YTOOBI J0-
CTYIHO OOBSICHSITh UX CBOUM YUCHHKAM.

Tak, no muenuto 3.I. Mactponaca u
FO.I. CunneeBa, COBpeMEHHBIE JTOCTHKCHUS
HayKH ¥ TEXHUKH, OTPOMHBIE TEMITHI TIPUPOCTA
HOBOI MH(OPMAIIUH OTIPEEIISIOT IEPECMOTP
COJICpKaHUS IPEIMETOB, U3yUYAEMBIX B Cpe/I-
HUX CIEIUATbHBIX YUCOHBIX 3aBECHUSIX.
Pacmmpenue kpyra BOIpocoB COBpEMEHHOM
(U3UKK CTAaBUT B 3aTPYIHUTEIHHOE MOJIOXKE-
HUE CKOpee IMpernoaaBareisi, YeM yUalluxcsl.
BosMoxHOCTE 00CY>KICHST HOBEHIIINX TOCTH-
JKEHU HAayKd B paMKax y4eOHOTO mpeaMeTa
TpeOyeT OT MPEToAaBaTelisi CAMOCTOATETLHOTO
pacupeHust Kpyro3opa 1 UCIOIb30BaAHUS
HETPATUITMOHHBIX TEXHOJIOTUH O0yICHHUS.

OcHoOBHas1 YacTh. 3aKOH pacnaja paauo-
AKTUBHOTO BEIIECTBA BhIpakaeTcs GopMy-

t
JI0U fT f(t) = 27T, WIUIFOCTPUPYEM €€ BEIBOJ
o

CJICIYIOIIUM CYKJICHUEM.

[TycTh nMeeTcst HeKOoTopasi Macca paauo-
AKTHBHOTO BEIIECTBA, COJEpIKAIIasi OUYCHb
Oompioe uucio saep. [Ipeanonoxum, 4To
B HEKOTOPBI MOMEHT, IPUHSATHI HaMH 3a
Hayajo OTCYETa BPEMEHHM, OHa COIEPHKHUT N,
s7iep, a 0 MCTEUYCHUU TIPOMEXKYTKA BpeMe-
HHU ¢, OCTaHyTCs HepacmaBmuMucs N, siep,
CJIE0BaTENIHHO

N, =N,f(t,), (1)

ITycts nipoiiaer eiie Bpems £, TOTA Iu-
CJIO HEepaclaBILIUXCS SAAEp

N, = N1f(t2] = Nof(tﬂf(t:) . (2)

C apyroii CTOpOHBI, YUCIIO A1I€p, HE MO/~
BEPTHYBIINXCS pacnagy B TEUCHUE BPEMEHHU
t =1, + 1, MOXKHO paccuurarb TaK (puc. 1):

N,=N,f(t, +1,). 3)
()
- t= tl + tz & .
Puc. 1.

CpaBuuBas Beipakenus (2) u (3), umeeM:

f&ﬂf&z) = f(t1 + fz} (4)

[ToxasbiBaeM, 4TO (YHKIHUS YIOBIETBO-
PSTIOIIast ’TOMY YPaBHEHHIO €CTh ITOKA3aTelIb-
Hasi QYHKIUS
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f(t = axt’ (5)

rae a — a000€e MOJIOKUTEIbHOE YUCIIO, HE
paBHOE €IMHUIIE, YTO COOTBETCTBYET YCIIO-
BUIO (4).

aktightz — gklta+ts)

MOCKOJIbKY Macca paJOaKTUBHOTO BEIIECT-
Ba CO BpeMEHEM yOBbIBaeT, TO MOKa3aTeeM
creneHu (rmpu a > 1) J0MKHO OBITH OTpHILA-
TeJbHOE uncio [3].

1
[MonoxuBa=2 nu k =— 7 » HOJTydM

O =27,

Torna 3daKOH PaJJMOAKTUBHOI'O pacraga
IIPpUMET BUA!

r
N=N,27r. (6)

Brrsicium cmbicn Benmuunsbl 7. J{71st 3T0TO0
y4TeM, 4TO 7" MMEeeT pa3MEpPHOCTb BPEMEHH,
n00 mokazareneM CTENEeHU JOJKHO OBITh
0e3pa3MepHoe BeIpakeHue (uucino). Eciau
t=T, 10

N=Ny-2t=2.

Uraxk, T— 310 nepuop noiaypacnaja, T. €.
BpeMs, B TEUEHHE KOTOPOT0 pacnagaeTcs 1o-
JIOBHHA Pa0aKTUBHOTO BelecTBa. [ padux
3aKOHA PaJMOAKTUBHOIO pacrajia U300pakeH
Ha PUCYHKE 2.

N
N;

‘ t
N=Ng2 T
No
4
N
T
16
0 T 2 3T AT 5T 6T t
Puc. 2.

BriBegeHHBIH TakuM 00pa3oM 3aKOH
PaguoaKTUBHOIO pacnaja MpeKpacHo IMOA-
TBep:kaeTcs Ha onbite. OHAKO 3TO BEPHO
JUIIb 0 TEX MOp, MOKa Mbl UIMEEM JIEJIO CO
3HAYUTEIbHBIMH MacCaMH PaJMOAKTUBHOTO
BEILIECTBA, COAEPKALUIUMU OIPOMHOE MHO-
KECTBO siiep. B ciydae manoro uucna siaep
MOJy4YEeHHBIH 3aKOH pacrajia, 0O4eBHUJIHO,
OyzieT crpaBeUIuB JIMILIbL NPUOIHKEHHO [4].

Ha pucynke 3 n300pakeHbl pe3ylbTaThl
HaOTIOZICHNH 32 paciiajoM U30TOIa TPAHCY-
paHoBoro snementa dpepmus | Fm**. belio
noxyyeHo 47 siaep, KOTOpble pachaiuch B
teuenue 19 yacoB. Kaxawlil akT pacnana
peructpupoBaics cuerdyrukom. Kak BugHo u3
pUCYyHKa, yxe HauuHasa ¢ 10 sgep, BMecTo
HKCTIOHEHIIUATIHLHON KPUBOM MOTyYaeTcs CTy-
neHyarbiil rpaguk. OgHaKo ero Xox OJM30K
K XOJy 9KCTIOHEHTHI [5]. [Ipu 3HaunTensHOM
e Jucie siaep SKCIepUMEHTaabHas KpuBas
(haKTUYEeCKU CIMBAETCS C IKCTIOHEHTOM.

50

40

Waoton depmusa 4o, A
T=3,54aca
it

N=47%2 2*

Ny= 47

30

20

10

Puc. 3.

Wnnroctpupys 3aKOH palO0aKTUBHOTO
pacraja, Mbl IPUHUMAIINA, YTO OTHOIICHUE
qrclia HepacHaBIIMXCs sJIep K UX MEepBOHA-
YaJIbHOMY YHUCITy 3aBHCHUT TOJIBKO OT BpeMe-
HU, HO HE 3aBUCUT OT uucia saep [6]:

N _t
Fgf(t)zZ T

OTO 03HAYAET, YTO sA7Ipa PaMOAKTUBHBIX
aTOMOB PACIIAAOTCs CAMOIIPOU3BOJIBHO, HE
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BJIMSAS ApyT Ha Apyra. [[puunHa 3akmodaercs
B OTCYTCTBUH B3aUMOJICHCTBUS MEXY sApa-
MU, TIOCKOJIbKY pajuyc NEHCTBUS SAEPHBIX
cui (= 107'° M) mpuMepHO B CTO THICSIY pa3
MEHBILIE PACCTOSHUS M1y HUMH (= 107''m).

AKTUBHOCTb PaJMOAKTUBHOIO Mpenapara
U3MepSIeTCsl YMCIOM paclajioB, COBEpIIAIO-
IIUXCS B HEM 3a €IMHUILY BPEMEHHU:

0=
At
rae A t — mIpoMeKyToK BpemeHu, A N — yu-
CII0 sIep, paclaJarolIuXcs 3a 3TO BpeMs.
Enununeit aktuBnoctu B cucreme CU ciy-
xuT | pacmazn/c, BHECUCTEMHas €AMHULIA —
1 xtopu = 3,7 - 10" pacnan/c,

N3BecTHO, YTO YMCIIO pacnaJarolIuXCs
A7ep MPOMOPLUUOHAIBHO UX O0IIEMYy YUCITY
¥ 00paTHO MPOMOPIUOHAIBHO MEPUONY
nonypacnaja. JleficTBuTenbHO, 4eM 00Jib-
nie Mepuoj moiaypacnana, TeEM MeIJICHHEEe
pacnajaercs JaHHOE paJUOaKTUBHOE Be-
IIECTBO, CJIEA0BATEIbHO, TEM MEHBIIE €T0
akTUBHOCTH [4]. IloaTOMYy MOXHO 3amucarh

Q= k'; — u,ags';” : 7)

rae k — ko3 GUImeHT NponopIHOHATbHOCTH.
Ero uucnennoe 3nauenue (k= 0,693) MmoxHO
COO0IIUTH 00yJaroIUMCs 0€3 J0Ka3aTeNIbCT-
Ba. K npumepy, I r pagus Ra** ¢ nepuonom
noiypacnaga 7' = 1620 aer = 5,11 - 10" ¢
obOnamaer akTUBHOCThIO — 1 Ktopu. [leicT-
BUTENBHO,

_ 0,693:6,02:10%
~226-5,11-10%°

Crenyet oOpaTuTh BHUMAaHUE CTYACHTOB
Ha TOT (paKT, YTO aKTMBHOCTH JIFOOOTO TIpe-
mapara co BpeMeHeM yOwIBaeT. [[is aToro
noactaBuM B popmyny (7) 3Hauenune N u3
3aKkoHa pacrnaja (6), moaydrm

dCIl
~ 36110 (% ~ 1(i0pH)

0,693N,
T

t t
Q= 2 T=(Qp27T (8)
dopmyra 3akoHa MOTIOIIEHHS ISl IOTO-
Ka MOHU3UPYIOIUX U3IydeHull (Hampumep,
OeTa-yacTull UKW raMMa-QpOTOHOB) MOXKET
OBITH TOTy4YeHa COBEPILIEHHO aHAJOTUYHO

3akoHy pacnaza. [Tycts N, —uncio ¢poroHos
(nnu kakux-au00 YacTull), MaJar0UIUX Ha
IIACTHHY TOMLUHOM x (puc. 4) Tak Kak
HEKOTOpO€ 4YMCI0 (POTOHOB HOITIOTUTCS, TO
OCTaBILAsACS YacThb BBIPA3UTCS TaK:

N; = Nyf(x4) 9)

Eciam mocraButh pAAOM IUIACTUHKY M3
TOIO K€ BEIIIECTBA TOJIIIIUHOMN Xz, TO

Ny = Ny f(x;) = Npf(xy)f (x,) (10)
C npyroii CTOpOHBI,
N, = Nyf(x; +x,), (11)

OTKYJla, YYUTHIBasi CBOMCTBA MMOKAa3aTeIbHOU
(byHKIHH, TTOTyYaeM

fx)=2"

G
L

N =N,27, (12)

rae L — TOIIMHA CI0S MOJIOBHHHOTO MOTJI0-
HICHU.

——

A
Nz —
S A .
p— N ya—
S 1 .
— NU
b e e
e —
- A—
IR P
X1 Xz
X*¥X X,
Puc. 4.

[Ipu paccyXJeHUH Mbl YUUTHIBAIH
TOJBKO TOJIIMHY MOMIOIIAOIIEro CJos,
HO HE YYHMTBIBAJIU PACCTOSHUS OT CJIOS 10
WCTOYHHKA, T. €. (PAaKTUYECKH BEIU pacyeT
JUIS TapaJuIeIbHOrO My4Ka (TJI0CKOM BOJIHBI).
MpbI He MPUHUMAJIM BO BHUMAHUE TaKXXe TOT
(axT, 4TO 3apsHKCHHBIC YaCTHIIBI (aTb(a- HiTH
0eTa- 4yacTUI[bl) UMEIOT KOHEUYHYI0, YacTO
BeCbMa MaJylo JUIMHY CBOOOIHOTO mpooera.
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JlefcTBUTENBHO, TPUYMHA TOTIONIEHUS 3a-
KJIFOYAETCsI B TOM, YTO 3apsKEHHbIC YACTHIIBI,
JIBUTASICh B BEIIECTBE, HOHU3UPYIOT BCTPEU-
HbIE aTOMBI, HA YTO PAaCXOAYeTCA UX KHUHE-
Tudeckas Heprus. Korma ckopocTh 4acTuil
CTAHET OYEHb MAJIOW, OHU HEUTPAIIU3YIOTCA,
YTO MIPUBOUT K oclabieruto my4dka [7]. [lpu
HEHTpaln3aluy BCeX YacTHIl My4YOK MOIJIO-
TUTCS TOJIHOCTHIO, IPUYEM CIIOEM KOHEUHON
ToNuMHbl. HakoHel, Mbl HE y4JIU CJI0XKHOTO
MEXaHH3Ma IMOTJIONICHUS raMMa-()OTOHOB.
[TosTomy 3akon nornomieHus (12) mpurogaeH
JUIb 7 Y3KUX TapaiedbHbIX MyYKOB
WU3JTy4YEHUH, MPOXOAIINX Yepe3 HE OUYEHb
TOJICTBIE€ CJIOW TMOIJIONIAIOIIET0 BELIECTBA.
OnbIT MOKa3bIBAET, YTO YeM OOJIbIIe IIOT-
HOCTb BEILIECTBA P, TEM MEHBIIYIO TOIIIUHY
HMMEET CJIOW MOJIOBUHHOTO MOIJIOLIEHHUS, T. €.

R
L=- (13)

2
e R, — kK03GOUIMEHT MPONOPIHOHAILHO-
cTH. Torna 3aKoH MOITIOUIEHUS TPUMET BUIL:

N—N, 2% (14)

Jlyist TaHHOTO THIIA U3IyYCHUM R ) ©uMeeT
MIPUMEPHO OJHO M TOXKE 3HAYECHME JJI BCEX
BemecTs. CnenoBaTenbHO, CTENEHb OCa-
Onenus mydka usnydeHud N, /N 3aBuCHT
TOJIBKO OT TOJILLUHBI CJI05 TOITIOTUTENS U €T0
mIoTHOCTH[ 8 ]. Ha 0CHOBE 3TOM 3aBUCUMOCTH
CKOHCTPYUPOBAH psia NPUOOPOB: TOJIIH-
HOMEPOB, TJIOTHOMEPOB, 1e(HEKTOCKOIIOB,
YPOBHEMEPOB U T. M. DTa ke 3aBUCUMOCTh
M03BOJISIET OOBSICHUTB, TOYEMY IS 3aLUTHI

OT U3ITy4YEeHUHN UCIIONB3YIOTCS TUOO CBUHEII,
00agaronui OONBIION MIOTHOCTEIO, JIHOO
TOJICTBIE TUIUTHI O€TOHA.

HccnenyemplM mapamMeTpoM B Meaaro-
TUYECKOM IKCIIEPUMEHTE, MMPOBEICHHOM B
Mae 2023 rona sABISIETCS YPOBEHb YCBOCHMUS
MIPEJIOKESHHOTO y4eOHOTo MaTepuana. B pe-
3yabTaTe aHaiau3 OJoka oOIe nHbopMaIu
0 PECTOHICHTAX TOKA3aJl, 4YTO U3 Y4aCTBOBAB-
mmx B HeM 67 ctynentoB CI10: 54% o6yuaro-
IIUXCS TIOJIHOCTBIO CIIPABIIIUCH C 33JJaHUEM;
28% crpaBUIIKCH C 33]aHIEM YacTU4HO; 18%
YYaCTHUKOB HKCIIEPUMEHTA HE CMOTIIU JaTh
BEPHOTO OTBETA HA MPE/IOKEHHBIE BOITPOCHI.

3akawuenne. PesynpTaT negaroruye-
CKOTO 3KCIEPUMEHTA MOATBepanI 3P dek-
TUBHOCTH pa3paboTaHHOM MeToauku. M3mo-
KEHHBII METOJ] MOXKET OBITh MCIOJIb30BaH
npenonaBatressiMu ¢usuku CIT1O mipu BeIBozE
3aKOHA PaJIMOAKTUBHOTO pacrajia U 3aKoHa
MOMIOMIEHUs U3aydeHus. VMcrnonbp3oBanue
MaTepHaloB JaHHOU pa3pabOTKHU MOMOKET
MpenojaBaTelto 0oyiee TIIyOOKO M cofepxka-
TEJIHHO MPOBECTHU JEKIUIO, a UILUTIOCTPALUs
3aKOHOB W aHANHU3 TPaUKOB MO3BOJISICT
cryaeatam CITO momy4yuts GoJiee MOJHYIO
KapTUHY MPOUCXOMSIIUX IMPOLIECCOB TPHU U3-
yueHuu pazziena «Pusnka atoma U aTOMHOTO
saapa. PaguoakTtuBHble u3iyyeHus». Takum
00pa3oM, COBPEMEHHBIN YPOBEHb CUCTEMBI
oOpa3oBaHus TpeOyeT OT MpernoaaBares mo-
CTOSTHHOTO COBEPIICHCTBOBAHUS HE TOJBKO
COOCTBEHHOTO YPOBHS 3HAHUH, HO U MOJIEPHU-
3alli¥ METOIWKH IMPETIOIaBaHMs, BHEIPCHUS
HOBBIX ()OPM M METOJIOB B YUEOHBII1 IIpoIiecc.
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