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MEXTNPEMETHbIE CBA3U ®U3UKIN C APYTUMU LUKONTbHbIMU 3
KYPCAMU KAK O1HO U3 CPEACTB ®OPMWPOBAHUA PAIMALIMOHHON
FPAMOTHOCTU OBYYAIOLUKMXCA

3sepesa UM.
MockoBckuii rocyfapcTBeHHbIN 06/1aCTHON YHUBEPCUTET
105005, r. Mocksa, yn. Pagno, 4. 10A, Poccuiickas @esepauyns

AHHOTaUHA. Y4nTbIBAS MCTOPUYECKYIO, 3KOMOTMYECKY0, BUONOrMYecKyo 3Ha4MMOCTh Kypca
(hM3MKN aTOMHOr0 A1pa, CTATUCTUYECKYIO W ANANEKTUYECKYH CYLLHOCTb A/IePHbIX NpeBpalLLe-
HWiA, BOSMOXHOCTb UX MaTemMaTU4eckoro MoLennpoBaHus, 0CO6bINA CNOBAPHbIA 3anac, peKo-
MeHJyeTcs BKN04YaTh KOMMNIEKCHbIE 3aaHns 3TOr0 Kypca B nNpenojaBaHie Apyrx npeameTos.
lpepnaraetcs 610K 3ajaHni No NHCHOPMATUKE, OCHOBaM 6€30MacHOCTY XU3HEAEATENbHOCTH
1 pyccKOMy f3bIKY, COOTBETCTBYIOLNI TpeboBaHuAM deaepasnibHOro rocyfapcTBeHHOro 06-
pas3oBaTenbHOro CTaHAapTa no 3TUM NpeamMeTam W cnoco6CTBYOLIMIA hOPMUPOBAHUIO paauna-
LINOHHOW rPaMOTHOCTH y4aLmxcsi. PeKoMeHyeTcs pasmellieHine B LLIKOJe [eMOHCTPALMOHHON
KapTbl aTOMHbIX fAep.

KnioyeBblie ¢noBa: pafynaLnoHHas rpaMoTHOCTb, MEXNPeAMETHbIE CBA3N, (DU3NKA aTOMHOIO
Aapa, KapTa aTOMHbIX 24ep, Kypc (hM3MKN OCHOBHOW W CPEAHEN LLKONbL.

FORMATION OF STUDENTS RADIATION LITERACY USING INTERSUBJECT
COMMUNICATIONS OF PHYSICS WITH OTHER SCHOOL COURSES

l. Zvereva
Moscow Region State University
105005, Moscow, Radio st., 10A, Russian Federation

Abstract. Considering the historical, ecological, biological importance of the course of nuclear
physics, as well as the statistical and dialectic essence of nuclear transformations, and the
possibility of their mathematical modeling and special lexicon, these complex tasks are recom-
mended to include into teaching other subjects. The block of tasks on Informatics, Fundamen-
tals of Health and Safety and the Russian Language is offered which answers the requirements
of the Federal State Educational Standard for these subjects and promote the formation of radia-
tion literacy. It is recommended to place at school the chart of atomic nuclei.

Key words: radiation literacy, intersubject communications, nuclear physics, chart of atomic
nucleus, middle and high schools course of physics.

SlmepHble TeXHONMOTMM M sifiepHas HEpreTHKa — OOBEKTMBHAA PeasbHOCTh Ce-
ropgHAnIHero aHA. He ob6nafas opranamy 4yBCTB /I PETMCTPALMY MOHM3VPYIOLINX
M3JTy4eHun i, 4e/IOBeK MOXET I0/IaraTbCsl TOMbKO Ha mpnbopsl. brarogaps npubopam
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OLiEHKa PafgMOIOrNYecKOil  CUTYaLun
NOAAAETCA ONEepPaTMBHOMY U TOYHOMY
KO/IMYECTBEHHOMY KOHTpOMI0. 3ajada
IIKO/IbI — IIOATOTOBKAa KOMIIETEHTHBIX
OymymuX rpakgaH, CTOAIMX Ha TTO3UIIN-
AX «AAE€PHOTO peanuaMa» M aleKBaTHOTO
BOCHPUATYUSA PMUCKa CTOXaCTUYECKOTO 3¢-
dekra 06mydeHMs.

PagmanyonHas rpaMOTHOCTD SIBJISIET-
Cs COCTaBIISAIOIEN eCTeCTBeHHOHAYYHOMI
IPaMOTHOCTM. BakKHOCTh TIOCTelHel B
006pa3oBaHMM U CO3BYYHOCTb TpeboBa-
M PefrepaIbHOTO TOCYZAPCTBEHHOTO
obpasosarenbHoro cranpgapra (ProcC)
oTpaxkeHa B paborax [14; 15]. ITo co-
Iep>KaHUI0 KOTHUTHBHOJ KOMIIOHEHTBI K
PagyaLIOHHOM TPAMOTHOCTU OTHOCATCS
3HaHUSA (baKTOB, ABJIEHWUI, TEOPMUIL, CBA-
3aHHBIX C pajfManyeit, e€ INpUYMHAMIY,
BUJJaMU, BIIMSAHVMEM Ha OPraHM3MBbI, LIU-
BI/IN3AINIO B II€7IOM, a TakK>Ke C PONBI0 B
Me[IUIIIHe, dHepTreTHKe, CTPOUTETbCTBE,
MIONIATHKE.

OO6mumy a1 pagvalMoHHON 1 ecTe-
CTBEHHOHAYYHO! TI'PaMOTHOCTHU SIBJIS-
I0TCA, HampyuMep, TaKyue KOMIETEeHLMH,
KaK CIOCOOHOCTb Hay4yHO OOBACHATH
ABNIEHVs, TIPUMEHATb METOMbI ecTe-
CTBEHHOHAYYHOTO MCC/I€JOBAaHNsA, WH-
TepIpPeTUPOBATh NaHHBIE, UCTIONb30BATh
Hay4Hble JIOKa3aTe/lbCTBA I IIOTyde-
HMS BBIBOHOB. OIHAKO MOYXHO BBIJENUTD
HEKOTOpPble OCOOEHHOCTHU, 1O KOTOPBIM
PafMaMOHHYI0 TPAMOTHOCTb CTI€yeT
paccMaTpuBaTh B KauyeCTBE OT/ENbHOTO
00'beKTA MCCIIENOBAHMAL

Bo-mepBbIX, mpeaMeT pagMaIiOHHO
rPaMOTHOCTHM HAaXOAMTCS Ha (POHTe Co-
BpeMenHoI Hayku. K npumepy, Borpoc o
BeTMuMHe 6€30I1acHOM O3Bl /IS YeJIOBEKA
1 OKpY>Kalolleli Cpefbl — MpefMeT He3aTH-
XQIOIIETO CIIOpa CIeuanucTos [4; 21].

Bo-BTOpBIX, TIpOOG/IEMBI, CBs3aHHbIE
C paauarieii, 3HaUYMMbI IS TUYHOCTH,

CTpaHbl M LMBMIM3auuu. VoHmsmpyio-
as paguaIysa — HeYCTPaHUMBbIN GaKTop
I/IaHeTapHOTO MacmTaba. B mcTopun
3eM paviallMOHHbIN (OH HUKOTZA He
OBIT HY/IEeBBIM, HO C BCTYIVIEHUEM YeJIO-
BeYeCTBa B ANEPHYIO 3IOXY, IO MHEHMIO
TeHEeTUKOB, OH MOXET IPUBECTI K KaTa-
CTpO(IYECKNM 3BOTIOLIMIOHHBIM M3MeHe-
HuaM [7].

Kpome Toro, crartmcTuyeckmit xapax-
Tep pajMoaKTUBHOTO pacIiaza I, Kak cef-
CTBUE, XapaKTep MPaKTUYeCKOTO U3Mepe-
HVA PaAMallMOHHOrO (pOHa IO3BOJIAIOT
Pa3BUTH OLEHOYHBIE YMEHMS YYaIlnXcH,
3a/I0KUTh OCHOBY (POPMMPOBaHMA BeEpO-
ATHOCTHOTO XapaKTepa MbIienns [13].

IIpobnema dopmupoBaHMA pagu-
AllMOHHONM TPaMOTHOCTM HOCUT MeX-
OUCLUUIUIVMHAPHBI  XapaKTep, Clefo-
BaTeIbHO,  TpeOyeT  COITIACOBAaHHOM
paboThl BCEro Mefarormyeckoro KommeK-
TiBa 0061eo6pa3oBaTeNbHON OpraHu3a-
oM 10 GOPMUPOBAHMIO METANpeaMeT-
HBIX KOMIIeTeHIMIT obyvarommxcs [20].
Ho orpanmveHHOCTDb 3ajad TUIIAMM U3-
JIy4eHMA U X B3aMMOJIeIICTBYEM C Bellle-
CTBOM B Kypce «OCHOBBI 6€30MacHOCTI
xusneneatensHocT» (OBXK), medurur
JacoB NpY U3y4eHUN USVKY aTOMHOTO
AZpa, IBYXTOAMYHBIN Pa3pbIB B U3YUEHUN
3TOr0 Kypca B 006u1eo0pa3oBaTeTbHON
IIKOJIe, MHOTOYJIC/IEHHbIe MICKOHIIETI-
LIUM, pacripocTpaHsAeMble B ceTy VIHTep-
HeT [22], OTCYTCTBME MeXIIpeaMeTHBIX
CBA3ENl C CONMATbHO-TYMaHUTAPHBIMMU
IUCHVUIUIMHAMM TIPM  PajMiO3KOJIOTMYe-
CKOM o6pasoBaHuM B IKoje [17] mpu-
BOJAT K C/MabbIM, TTOPOIl HeaJeKBaTHBIM
TIPeACTAB/ICHNAM YYAIMXCS O Pafyalin
¥ PalNOaKTUBHOCTHL.

Bompoc ynyuiueHMs pagmoIKONIOru-
4eCKOro 06pa3oBaHMs B HIKOJIE C VICIIO/Tb-
30BaHMEM MHTETPATUBHBIX OTHOIIEHUI
Pa3HBIX IIKOJIBHBIX MPEAMETOB HEOJHO-
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KpaTHO IOJHMMAICSA B pa60Tax [6; 9; 16;
18]. MexnpenMeTHbIe CBA3Y 3TOTO pas-
mena ¢usukm c 61Mosorueit, reorpaduer,
uctopmeit, rpaxpanoBegenneM, OB,
INTEPATYpoOil ¥ MHPOPMATUKON 06CYyXK-
JalOTCA ¥ PasBUBAKTCA. Peanusyrorcs
OHM, KaK IpaBIIO, B NPOEKTHON Hes-
TE/IbHOCTY, Ha MHTETPUPOBAHHBIX YpO-
KaX, 97IEKTMBHBIX KypcaX, HO daIle Ha
ypOKax pU3MKIU.

Tak, Tabnuiy MeXnpegMeTHBIX CBA-
et ¢pusuky, xumuy, 6uonornu, OBXK n
rpaXkJaHOBefIeH N [IPU U3YIEeHNN PaVO-
AKTMBHOCTM NIPUBOAUT B CBOEM MCCIIENO-
Bauuy E.B. Pomanos [16]. OH oTMmeuaerT,
4TO OT/IeNbHBIE 37IEMEHThI 3HAHUIT O pa-
OMALMOHHON 0e30MacHOCTM, BKJIIOYA-
emble B Kypcol ¢usnkn, OBX u gpyrux
OUCLUIUIVH, He MOTYT pelNTb Npobie-
MbI (OPMUPOBAHUA CUCTEMBI 3TUX 3Ha-
Humit [17].

KommploTepHass Iporpamma  Iof-
[IePXKKM YPOKOB GU3NKM, ITPeIOKeHHAS
A.B. IlepeBanoBsim [12], momumo 610Ka
¢ MMuTaLyen akcrepumenta Pesepdop-
Jla COMEePXKUT UCTOpUYeCKuTt 6710k 1 6710k
«Punocopus ¢usuKM: HPABCTBEHHDIN
acmeKkT», B KOTOPBII BMOHTHPOBaHBI
bparMeHTbl XyHOXXeCTBEHHBIX IIPOU3Be-
[IeHWIT, CBSA3aHHBIX C McTOpMelt GUMKK
MMKpOMHUPA.

Bo Bcex mepevmcieHHBIX NpuUMepax
pedb MAET O COmep>KaTenbHO-MHGOP-
MAIL[MOHHBIX BMMAX MeXKIIpPeJMeTHBIX
CBsA3eil, KOTOpbIe peaym3ylTcsl Ha ypo-
Kax GM3MKM WM B paMKaX 9/1eKTMBHBIX
KypCOB. YUnTbIBasA AepUIUT YacoB Ipu
usydeHuy GU3MKM ATOMHOTO sfpa ¥
MHOTOII/IAHOBYI0 ~ aKTYa/IbHOCTb ~ 3TOI
TEMBI, MCTOPUYECKYIO, 9KOTOTMYECKYIO,
6MONOrNYeCKyI0 3HAYMMOCTb, OCOOBIN
C/IOBAPHBIN 3amac, CTATUCTHYECKY U
IMATeKTUIeCKYI0 CYIHOCTb SIePHBIX
IIpeBpalleHMIl, @ TaK)Ke BO3MOKHOCTD UX

MaTeMaTU4eCKOr0 MOJEeNMPOBAHUsA, pe-
KOMEH/IYeTCsI BK/TIOYATh 3aaHus 10 3TOM
TeMe B IIperofjaBaHye JPYTUX TIpefMe-
toB. Hanpumep, npu nogroroske k Enu-
HOMY TOCYAapCTBEHHOMY 3K3aMeHY II0
PYCCKOMY SI3BIKY MOTYT MCIIONB30BAThCs
3aJlaHNA, MTPOBEPSIOLINe TPaBOIMCAHIE
1 uMeroLIye 60bIIOe 3HAUeHMe A1 Hop-
MypoBaHuA pusndeckux noHstuit. [Ipu-
MepOM CITY>XKUT 3ajlaHue M3 aBTOPCKOM
paspaboTku:

1. PaccTaBbTe BCe 3HAKM NTPENMHAHMA:
ykaxknute qudpy(-bI), Ha MecTe KOTOPO¥I(-
BIX) B IIPENIOKEHUN JO/KHA(-bI) CTOATD
sanaTas(-pre).

INouéTHo ana y4yeHoro (1) ecnu ero da-
MWINMIO TIMINYT C Ma/leHbKO} OYKBBL IJTO
6p1BaeT (2) xorga B ero yecth (3) Hasbl-
BAIOT eMHMIY M3MepeHUs (U3NIECKO
BeMMYMHBI (4) MM XUMUYECKUIL STIEMEHT.
K npumepy (5) opguH 6exxepens (6) oxun
pacmaj B ceKyHAy (7) mony4mn cBoé Ha-
3BaHue 1o umeHu AHpu bBekkepens (8)
OTKpBIBILETO SIBIEHE PaJMOaKTUBHOCTIL.

OTsBeT:

2. PaccTaBbTe BCe 3HaKM MpeNMHaHUA:
ykaxuTe indpy(-bl), Ha MecTe KOTOpOJ(-
BIX) B TPEII0KeHNN JO/KHA(-bI) CTOATD
THpE.

B mepmopyueckoit tabnmuue Bbr Hail-
nete meupenesuit (1) ameMeHT ¢ HOMe-
pom 101 (2) HasBaHHBIN B YeCTb XMMUKa
Imutpus ViBaHoBumua MenpgeneeBa (3)
dneposuit (4) anemeHT ¢ HomepoMm 114
(5) HasBaHHbI B yecTb ¢usnka [eoprusa
®néposa (6) OpraH30BaBLIETO B HAYKO-
rpage [Jy6He nmaGopaTopuio 1o CUHTe3y
HOBBIX 37IEMEHTOB.

OTBeT:

O60CHOBaHHDBIM SBJISIETCA IIPOBefie-
HUe TTAHOMEPHO OCYIeCTB/sieMbIX [1]
MCCIIeOBAHUI pajguannoHHoro ¢oHa u
¢doHa OT KanuitHoTo yHoOpeHNns B Kypce
OBJK. IIpu orpaHN4eHHOM 4YNCTIe LO3U-
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METpOB WINM CYETYMKOB IpaKTH4ecKas
paboTa MOXeT NPOBOAUTHCA TPYIIIAMMU
ydenukoB. Kaxjas rpynmna sapaHee mnia-
HUPYeT XOJ] 3KCIIePMMEHTa M pacipefie-
neHyie 00sA3aHHOCTeIN: 3aIUCh pe3yabTa-
TOB B TabIMIly, MOCTpOEHNe TpaduKoB,
pacyéT 3HauYeHUI Ha KaJbKy/IATOpe UK
B 371eKTpoHHOI Tabmuie. O6paboTka mo-
TYYEHHBIX Pe3yIbTaTOB MOXET IPOXO-
IUTHb Tapa/leNlbHO Ha PA3HBIX YPOBHAX
CTIOKHOCT. Ipymna nomyyaet Jo3uMeTp,
MaKeT ¢ ypoOpeHMeM, a 1O OKOHYaHUMU
paboThl CIAa€T COBMECTHBIN OTYET. Takoit
MOJIXOJl TIO3BOMUT C3KOHOMMTH BpeMs
3KCIEPVIMEHTA M Pa3BUTb KOMIIETEHIIVIO
paborsr B rpynmne. Ecim mxona He pac-
MOJIaraeT JO3MMeTPaMi, MOXKHO MCIIOTIb-
30BaTh JJaHHbIE JO3UMETPUYECKUX U3Me-
penuit u3 cetu VintepHeT. MHCTpyK1iun
IO BBITIOMTHEHMIO 3TOV paboThl M Gonee
CTI0>KHOV, TI0 OIpeJie/IeHNI0 PaiMOaKTHB-
HOCTM BO3/yXa [3], BBITTOXKEHbI Ha caifTe
HayuHo-mccneoBaTeIbCKOro MHCTUTY TA
apepHoit ¢usuku nmenn JI.B. Ckobenp-
1bIHa MOCKOBCKOTO TOCYAapCTBEHHOTO
yHusepcuteTta umeHn M.B. JlomoHocoBa
(HUMA® MIY) [2].

ITpakTuyeckas paboTa ¢ J03MMETpPOM,
UM CYETYMKOM W3NTydeHUs, peanusyer
B o0/macTu pajgyalyoHHON 6e30macHo-
CTM Takoe TpebOBaHME K INPEeIMETHBIM
pesynbTaTaM OCBOeHMs 6a30BOTO Kypca
OBJK, xakx ymeHMe IpUMEHATD MONTyYeH-
Hble 3HaHMA B 06/1acTy 6€30ITaCHOCTY Ha
npakTuke [19].

Ha carire HUVA® MI'Y npencraBnen
aBTOpPCKMI 670K 3amaHuil 1mo mHOp-
MaTHKe B 37eKTPOHHBIX Tabmmuax [8],
BBITIOJTHEHME KOTOPBIX HAIlpaBlI€HO Ha
pacuéT paaMOaKTUBHOCTM YeTOBEKa, U3-
ydeHMe IIPOXOXK/IeHNA PA3HBIX TUIIOB 13-
Ty4eHNs yepes BellecTBO. [1o 41coBeIM
MlaHHbIM, IIOTYYEHHBIM CTY/leHTaMU B
AJEPHOM IPaKTHKYMe, IKOMbHUK CTPO-

UT TpaduK TPOXOXKAEHUA WU3ITydeHMA
yepe3 BeI[eCTBO, 10 €r0 BUAY ONpefens-
eT TUII U3JTyYeHNA U TOTJIOTUTENb. JTOT
BBIOOp TMTIA U3TYYeHWS U TOTTIOTUTENS
HAI/ISAZIeH U HeC/OXKeH, BBUAY HaIMYVs
TOJIBKO JIBYX IIOIJIOTHTENEN — BO3AyXa U
ATIOMMHUSA — M Ha/IM4MUsA Ka4yeCTBEHHOTO
OIMCAHW TIOTJIOIeHNS U3TyIeH)A B Be-
mecTBe. [[ng cnydasd 6eTa- M raMMa- u3-
nydeHus TpeOyeTcs amnmpoKCMMUPOBATh
NONYyYeHHYI0  3aBJCUMOCTD PasHBIMU
GyHKIMAMY, BBIOpATh QYHKINIO, TyYIle
BCEro aIMpOKCUMMPYIOLIYI0 IKCIepH-
MEHTa/IbHbIE [JAaHHBIE.

BeimonHenne 3TuX 3agaHuit B Kypce
MHPOPMATUKIU CITYXKUT /IS 3aKperIeH N
yMeHMit BBOAa (OPMYJ, SKCIOHEHIM-
a/IBHOM 3aMMCH YMCeTT, TOCTPOeHMA ANa-
rpaMM pa3HbIX TUIIOB, TIOCTPOEHMA JIU-
HVUM TPeHJa, 3aTPY3Ky Ha pabo4Mit IMCT
TekcToBOI MHGopManyy. Hamyne nmox-
po6HOI MHCTPYKIMM BBIIOTHEHUA He-
TIOCPE/ICTBEHHO B CaMOM BBINIOJTHAEMOM
3aflaHMM CHIDKaeT WHGPOPMALMOHHYIO
HarpysKy Ha y4uTess, 9KOHOMUT Gymary,
AT BO3MOXXHOCTH BCTaBUTh B TEKCT 3a-
IaHUs IBETHYI0 CXeMY paclajia pajfuo-
aKTMBHOIO M30TONa Kamua-40, cxemy
obpasoBaHMA yrnepoga-14 B armocdepe
3em/u o[ BO3/IeICTBIEM KOCMMYECKOTO
u3nydeHus. PexoMeHAyIOTCS Takxke 3a-
HaHNUA 1O MPOrPaMMMpPOBAHNI0 (aHHM-
TUIALMA, aHUMALUA JBVOKEHNA TPOTOHA
B LMKJIOTPOHE) U 3a[JaHMUA TI0 CO3AHUIO
Flash-annmannn (gByKeHue ¢ yCKOpeHN-
eM — JIMHeNHbII YCKOPUTE/b; aHUMALUN
¢ u3MeHeHueM GOpPMBI — leIeHe sfiep).

He cnegyer 3abeiBaTh 06 mcTopmye-
CKU cremyroulen 3a tabnuueinr MeHperne-
eBa KapToyl aTOMHBIX Afep, Tfie 10 OCAM
KOOPAMHAT UJET YYC/IO IIPOTOHOB U Helt-
TPOHOB B sifipe.

KapTa aToMHBIX Afep — yHUBepcasb-
HOe [eMOHCTpPalMOHHOe cpencTBo. Ilo
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CBOMM T€OMETPUYECKUM OCOOEHHOCTIM
OHa MOXKeT OBITb pa3MellleHa IOf IO-
TOTKOM B IIKOMBHOM Kopupope [5] u
MOXXET OOBEIUHUTH OTIEbHbIE TEMBI
xumny, dusuku, OBXK, 6uonoruu u reo-
rpacun. PaspaboTaHHass cOTpygHUKaMu
HVIAD MIY no coBpeMeHHBIM JaH-
HBIM, OHa JJOCTYTIHa J/Is CKaYMBaHUs Ha
cayite mHCTUTYyTa [11]. B KapTe aroMHBIX
sflep MaKCUMAaIbHO HAITISTHBI M30TOIBI
(kBagpaTykm), TMIIBI pacmaga (1{BeT Kie-
TOYKN), HEU3YYEHHBIe M30TOMBI (ITyCThie
KBAJpaTUKN), JOPOXKKa cTabunbpHOCTH. B
JTaMMHMPOBAaHHOM HACTOTTbHOM BapuaH-
Te OHa MOXKET CJTYKUTb ICTOYHUKOM pa3-
HOOOPasHbBIX BOIIPOCOB 10 OMpefe/IeHIIo
TUIIA pacIafia, Mepuoza Monypacaja, 3a-
IIMCY peaKUuil AJepHBIX IpeBpalleHy

[10]. E€ MO>KHO MCIIOIB30BATh [/Isl 3aj1a-
HUII [I0 CAMOCTOATETBHOMY COCTaB/IEHIIO
y4eHMKaMM 3ajad 1o ¢pusnke, xumun (co-
cTaB sAfpa u atoma), OBXK (ompenenenue
3alUTHI OT M3Ty4eHMT). B anekTpoHHOM
BIUJIe OHa TIpeJicTaBIAeT 000l mpuMep
6a3bl JAHHBIX M MOXeT VCIIOTb30BaThCs
Ha YpOKaxX NHGOPMATUKI.

Bo Bcex Bpllle NMpUBEIEHHBIX MpUMe-
pax MCIOTb30BaHME MH(OPMALIOHHOTO
Martepyuana M3 Kypca (PUSMKM aTOMHOTO
Anpa oboramaeT comep)KaHue M3ydaeMo-
O IIKOTBHOTO IpeMeTa, TI03BOMISAET Pas-
BYMBaTb KOMIIETeHIMN, (OpMUpYeMble B
JAHHOM TIpeZIMeTe, OTHOBPEMEHHO aKTYya-
MU3UPYSA BaKHbIE TIOHATUA QUSMKI aTOM-
HOTO sAJipa ¥ ClIoco0CTBYA GOPMIPOBAHNIO
PaaMalIOHHON TPAMOTHOCTH YYIIMIXCSL.
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