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AHHOTANMA
Wznaratorcst  ocHOBHbIE — paguoOuonormueckne  A(HGEKThl  BO3ACWCTBHUS — pajualviy,  KOHIICTIIIHH
CaHUTAPHO-TUTHEHUYECKOTO W DKOJIOTUYECKOTO HOPMHPOBAHUS, BOIPOCHI PaJUAIMOHHONW 0E30MacHOCTH.
PaccmarpuBaroTCcs mpoIiecchl MUTpAIUU PAIUOHYKIHIIOB B Onocdepe U MOJENH UX MepeHoca B OTACIbHBIX
JJIEeMEHTax JKOCHCTeM. BcecTopoHHe W3ydaroTCsi MCTOYHMKH paJualldd B OKpYXKarollel cpene, - Kak

€CTECTBEHHEIC, TaK U aHTPOIIOTCHHEIE.
1. leau u 3apauu

Meap AUCUMNIMHBI

[lpuoOpeTeHne 3HaHWMI W OCBOGHUE MAaTEMaTHYECKUX METONOB IEPEHOCa PaTUOHYKIHIOB B
arMocdepe, Tuapocdepe u muTochepe, posii OUOIOTHIECKHUX IMyTel B IEpEHOCE 3arps3HUTENCH.

3agauu AU CHUILIHHBI

* OCBOEHHE METOJIOB OILIEHKH KOHIIEHTPAIMil 3arps3HUTENICH U CO3/1aBa€MbIX JT030BBIX HArpy30K Ha

HaCeIICHHC;

¢ HUCCICAOBaHUA UCTOYHUKOB paJUallMOHHOIO BO3):[CI‘/’ICTBI/I$I B OKPY)Ka}OHleﬁ cpeac;

° AHAJIN3 PAJUOHYKIIMAHOIO 3arpsAa3HCHUS 0pr>1<a}01uel71 Cpcabl B AACPHOM TOIUIMBHOM HHUKIIC U
AO30BbIX HAI'PY30K II€PpCOHAIa U HACCIICHUA,

. OCO3HaHUE HEOOXOAWMOCTH YYHUTHIBaTh 3(P(EKThl BO3ACHCTBUS HA OKPYXKAIIYI CpeLy

paarnannuOHHbIX TCXHOJIOTHI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0yacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANBHOM ESTENbHOCTH

OIIK-2 Nmeer npeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENILHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaTh

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI



3HATb:

* (usHYecKue 3aKOHOMEPHOCTH IMPOIECCOB MEPEHOCa PAAHOHYKIUIOB B atMocdepe, Tuapocdepe u
nuTocdepe U MaTeMaTHIeCKUE MOJIEIH, OTIMCHIBAIOIIUE 3TH MTPOIIECCHI;
* METOABI OLICHKHM KOHLEHTPALUN 3arpA3HUTENICH U UX BO3ACUCTBUS HA YEIOBEKA,
. WCTOYHUKU paauanuyd B Ouocdepe W paguoaKTHBHOE 3arpsA3HEHHE OKPYXKAIOIICH Ccpeabl IpH
WCIIOJIb30BaHNHU UCKYCCTBEHHBIX HCTOYHUKOB paJHallly;
* METOAUKHU OLICHKH JO30BBIX HArpy30K Ha HACEJICHUE MPU KCIONb30BAHUU PaJUallii B MEIULIMHE U
npH nonyderuu dHepruu Ha ADC;
* TPOOJIEMbI HAKOTUICHUS, XPaHEHUS U 3aXOPOHEHUS PaHOAKTHBHBIX OTXOJOB.

YMETb:
* HCIIOJIb30BATh CYIIECTBYIOLINE METOBI PACUETOB MUTPALINU PAJUOHYKIUAOB B OKpYXarollei cpene
Y OIICHKH JI030BBIX HArPy30K HA HACEJIEHHE MPU BRIOpOcax U cOpocax paarnoHyKIUIOB;
* OLIEHUBATH YIIepO U MONB3Y MPUMEHEHHUS PATUAIIMOHHBIX TEXHOJIOTHIA;
* OMpPEACIATH IENeCO00Pa3HOCTh MPUMEHEHHS PAJNAINN B Pa3IUYHbIX chepax MesTenbHOCTH;
. yOeUTENbHO JI0Ka3aTh 3KOHOMHYECKYIO W DKOJIOTHYECKYI0 O€30MacHOCTh Pa3BHTHSI aTOMHOUN
SHEPIeTHUKHU.

BJIAJIETh:

*  CHOCOOHOCTBIO HCIIONIB30BaTh ITOJyYCHHBIE 3HAHUS IPU OLIEHKE paJNallMOHHOW OOCTaHOBKU B
OKpy>Kalolien cpeae AJis J1I000ro HCTOUHUKA paJraliig;

* METOAAaMH aHajlu3a ypOBHS NMPOEKTHOM JOKYMEHTAIlMHM C TOYKU 3PEHUS OLICHKH paJuallOHHOTO
BO3/ICUCTBUSL HA 00BEKTHI OHOChepsl;

* yMEHHEM pa3pabaTbIBaTh ONTHMAJIbHBIC BapUAHTHI HCIOJIB30BAHUS PAJAMAIIMOHHBIX TEXHOJIOTHH C
TOYKH 3PEHUS IKOJIOTUIECKOTO COCTOSIHUSL OKPY KaloIIeH Cpeabl;

* crocobamu OLIEHKH yIepOa U Mojb3bl IPUMEHEHHS PaAUAIlIOHHBIX TEXHOJIOTHH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Brinmanenue npumecel Ha NOBEPXHOCTH 1 |
MOYBBI.
2 Murpauus paguoHyKIHIOB B Orocgdepe. 2 2
3 Murpauus pagloHYKIWAOB B HAa3eMHOU 5 )
cpere.
4 [lepenoc npumeceii B ruapocdepe. 2 2

[Ipobnembl XpaHeHWsT W 3aXOPOHEHUS
5 PaIrOAKTUBHBIX OTX0I0B u 2 2
0TpabOTaHHOTO SIEPHOTO TOTLTUBA.

Paguannonsbiii oH OT MCKYCCTBEHHBIX

6 HUCTOYHUKOB PaJUalllu. ! !

7 PanuoaktusHOe 3arps3HEHUE pu ) )
HOopMalibHOM dKcmuTyaTannn ADC.
PannoakTuBHOE 3arpsi3HEHHE Cpenbl Ipu

8 TPaHCIIOPTHUPOBKE PaANOaKTUBHBIX 1 1
MaTepHaoB.

9 PaI[I/IoaKTI/iBHOE COCTOSIHUE OKPYXKaIOILIEH ’ )
MPUPOAHON CPEIbL.

10 PannoakTHBHOCTE Ha 3aKIIOUYUTENBHOU 5 )

craguu STILI.




1 PannoakTuBHOCTP Ha HAYalIbHOM CTAaIUU ’ )
AT,

12 Panuoskonorus - pa3nen SKOJIOTHH. 1 1

13 |Cmoco6st obpamenus ¢ OST. 1 1

14 TexHomornvyecku MTOBBIMIIEHHOE 5 2
ecTecTBeHHOE (POHOBOE OOMyUYEeHHE.
dopMHUpOBaHUE TOTJIOMICHHBIX 103 B

15 |Bo3myxe B pesyiabrarte paguOaKTHBHBIX 2 2
BEIOPOCOB.

16 dopMupoBaHUE TOMIOIMICHHBIX 103 TPH 5 )
cOpoce paJIMOHYKIIHIOB B BOIOEM.

17 XapaKTepUCTUKU BO3IAECHCTBHS pajualun ’ )
Ha OWOTY W YeJIOBeKa.
Snepubiii TOILTUBHEIA LUK u

18  |pammoaxTuBHOE 3arpsi3HeHHe 1 1
OKPYKarOIIeH Cpebl.

Hroro wacos 30 30

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennuii)
1. Brimagenue npumeceil Ha MOBEPXHOCThH MOYBHI.

Cyxoe 1 MOKpoe ocaxieHue, neduisius.
Mogenu pacueTa MIOTHOCTH OCAXIEHUS PAIUOHYKIIUIOB HA ITOYBY.

2. Murpanust paguoHyKJIHJI0B B bnocdepe.

Paccestaue mpumMeceld B armocdepe.

dusnyeckue mporeccsl B atMocdepe, ONpeAeSIoNne MUTPAIHio IpuMecen
Knaccudukanus kareropuii ycToidnuBOCTH aTMOc(epsl U YCIOBUI BEIOpOCa.

Monenu Murpanny paguoHyKIHI0B B atmocepe. ['ayccoBa Mozaerb.

@DyHKLUSA UCTOLEHUS 32 CHET MOKPOTO M CyXOI'0 OCa)/IEHUs U PaluOaKTUBHOIO paclaja.
BTopuuHbIil BETpOBOM OABEM. YUET JOUEPHUX POAYKTOB paciaia.

3. Murpaius paInoHyKJIHIOB B HA3EMHOM cpere.

3aKOHOMEPHOCTH PACIIpEeNICHUN paluOHYKINIOB B IOYBEHHOM CJIOE.
[locTynuienne paiuoHyKIMIOB B PACTEHUs, ’KUBOTHBIX U YEJIOBEKA.

Kamepnble MozieH, ONMCHIBAIONINE HAKOIUIEHHE PAIHOHYKINIOB B OHOTE.

4. Ilepenoc npumeceii B ruapocdepe.

ITpoueccsl 1 OCHOBHbBIE 3aKOHOMEPHOCTH MUTPALIUH PaJHOHYKIHIOB B ruapochepe.
Oco0eHHOCTH MUTpAIK PAAHOHYKINAOB B MOPCKHX M IPECHBIX BOAOEMAX.

Monenu pac4eToB KOHIIEHTPAIMH PaAHOHYKINAOB B AJIEMEHTaX TUAPOochephI.

5. IlpoGnembl XpaHEHHs M 3aXOPOHEHHs PaJNOAKTHUBHBIX OTXOIOB M OTPAOOTAHHOTO SAEPHOTO
TOILTUBA.

Knaccuduxanus PAO u MeTonbl oOpaieHusi ¢ HUMH.




Crnioco0Osl xpanenust u 3axoponeHust PAO.
JlonroBpeMeHHbIE TOCIESCTBUS BO3MOXKHOTO nonaganus PAO B okpy»Karomyto cpeny.

6. PagnanimoHHsiii GOH OT MCKYCCTBEHHBIX UICTOUHHKOB PajHalliy.

J1030Bbl€ Harpy3ku Ha HAaceJIeHHE IPU UCII0JIb30BaHUU U3IyUEHUN B MEULIMHE.
PanuoakTuBHOE 3arpsi3HEHUE CPeJlbl B PE3YJIbTATE SIEPHBIX UCIIBITAHUN.

7. PaguoakTuBHOE 3arpsi3HEHNE IPU HOpMaJIbHOM sKkcIuTyatarmu ADC.

Tunst saepubix peakropoB ADC.

Ucrounuku pannoaktuBHocTH Ha ADC.

Murpanus paguonykinnioB Ha ADC.

PanuoakrusHble otxoasr ADC.

Jlo3bI IepcoHasa 1 HaceJIeHHs py HopManbHOU FKcIuryaranuu ADC.

8. PannoakTuBHOE 3arpsi3HEHUE CPebl IPU TPAHCIIOPTUPOBKE paHOaKTUBHBIX MaTepHUasioB.

PanroaktuBHOE 3arpsisHeHue Onocdepsl Ha HadaapbHOU ctamuu SATL.
PannoaktuBHOCTH npu TpancmnoptupoBke OST.

9. PannoakTHBHOE COCTOSHUE OKPY KAIOIIEH MIPUPOIHOMN CPEbl.

EcrectBenHoe ¢QoHoBoe oOmyueHue. VICTOUHMKHM €CTECTBEHHOTO (OHOBOTO  OOMyUYECHHMS:
paauoaKTHBHBIE CEMEHCTBa, TMOHYKIUIBI BHE MPEICIOB CEMEHCTB, KOCMOTCHHBIE PaJMOHYKIIHU/IBI;
KOCMHYECKOE U3JTy4YCHUE.

EcrecTtBeHHas paguoakTUBHOCTH OHOC(hepsl: pagiOaKTUBHOCTD TOPHBIX MOPOA, IMOYBBI, aTMOC(EPHI,
runpocdepsl, OMOTHI, YeTOBeKa.

[Tpupoanblii pagnauoHHbIN (OH.

10. PagnoakTuBHOCTD Ha 3aKimounTenbHoM cTtaguu STLI.

VIcTOYHMKH painOaKTUBHOTO 3arpsi3HEHUS Ha PAJANOXUMHUYECKOM 3aBOJIE.
Jlo30BBIC HArpy3Ku OT BHIOpOCOB U cOpocoB PX3.

ImobanpHOE 3arps3HeHue okpyxatomien cpeast B ATLI.

11. PagnoakTuBHOCTh HA HadajabHOU craguu SATLI.

JloObIva 1 iepepaboTKa ypaHOBOU PYybI.

Ounctka, KOHBEpCHUs U 00OralieHue TOIUINBA.

Wzrorosnenne TBC.

12. Paaroskonorus - pas/ien SKOJOTHH.

3aga4uM paAn03KOJIOTUH U PEeIIaeMble TPOOIEMBI.

13. Cnoco06s1 obpamenus ¢ OAT.

Crioco6sl oOparienust, xpaneHnus u 3axopoHenust OST.

Ornenka paiMOHYKJIMIHOTO 3arpA3HEHHs OKPY>KarolIen cpeanl pu xpaHeHuu U 3axoponenuu OAT u
PAO.

14. TexHONIOTUYECKH TMOBHIIIIEHHOE €CTECTBEHHOE (POHOBOE O0ITydeHUE.

[TomeTsr HAa camoreTax.
[IpousBoacTBo pocharHbIX py/I.



Bri6poce TOC Ha opraHu4ecKoM TOTUIHBE.
W3nydeHne CTpOUTEIbHBIX MaTEPHAJIOB.
JI03bI OT TOBApOB IIUPOKOTO MOTPEOIICHHUS.

15. ®opmupoBaHye NOMIOMICHHBIX /103 B BO3AYXE B pe3yJIbTaTe PaJHMOaKTUBHBIX BEIOPOCOB.

[Ipsimoe BHemIHEE 0OIyUYEeHNE OT OOaKa.

WHransiumoHHOE NOCTYIUICHHE.

BHeninee o0ny4eHne OT paJIMOHYKIINIOB B IIOYBE.

[TepeHoc paMOHYKIINIOB N0 MUILEBBIM LICTISM.

MeTtozp!l pacueTa MOIIOMIEHHBIX 103 BHEITHETO U BHYTPEHHETO 00Iy4eHHUSI.

16. ®opmupoBaHIe NOMIOMEHHBIX 103 IPU cOpOoce paIuOHYKIHIOB B BOJOEM.

Buemnee oOiydenue.
HemnocpexnctBeHHOe noTpeOlIeHNUE BOBI.
[TepeHoc 1O MUIIEBBIM LIEIISIM.
Hcronb30BaHKue BOIBI ISl OPOLICHHS.

17. XapaktepucTUKH BO3ICHCTBUS pajvaliiil Ha OUOTY U 4eTIOBeKa.

OcCHOBHbBIE IPUHIUIIBI HOPMUPOBAHMUSL.
CaHuTapHO-TUTMEHUYECKOEU SKOJIOIMUECKOE€ HOPMUPOBAHUE.
J1030BbIE XapaKTEPUCTHUKU I10JIEU U3ITYyUYEHUN.

Jlo3uMeTpuyecKre MOJICIH PAHMAIMOHHOTO BO3/ICHCTBUS Ha YEIOBeKa MPU BHEUIHEM M BHYTPCHHEM
oOTy4eHuw.

Monenu pacnpeneneHus HaCeICHUs IPU OLEHKE paIialluOHHBIX MOCIEICTBUM.
18. SlnepHbli TOIUIUBHBIA LUK U PaJMOAKTUBHOE 3arPsI3HEHUE OKPYKaIOLEH Cpebl.

OCHOBHBIE 3Tambl SACPHOTO TOIUIMBHOTO IUKJIA W MCTOUYHUKU PATUOAKTUBHOTO 3arps3HEHUs] Ipu
HOPMAaJIbHON 3KCIUTyaTalluu ero 0ObEeKTOB.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. 3amura ot noHM3Upyromux u3nydenuii [Tekcr] : B 2 T., T. 2 3amura ot n3nmydeHuit
sepHo-Texunueckux ycraHoBok / H. I. T'yces, E. E. Kosanes, B. I1. Mamkosuy [u ap.] ; mox pen. H.
I'. I'ycesa ; 3-e u3zz., nepepab. u gon. - M.Oueproaromusuar, 1990
2. B.K.Caxapos, Pamnoskonorus. Cankr-IlerepOypr. Uza-Bo «Jlaub».2005 1.
3. H.I. I'yces, B.A. benses. PagnoaktuBHbie BBIOpOCH B 6nocdepe. - MockBa: DHeproaroMms/ar,
1991

JomnonHurensHas aureparypa
1. SinepHas sHepreTHKa, 4eJI0BeK U okpyxaromas cpena [Texct]/H. C. babaes [u ap.] , -M.,
Ouneproaromuzaar, 1984
2. 3ammra OT HOHU3UPYIOMKX n3nydenuit [Tekcr] : B2 T., . T. 1 ®dusndeckre 0CHOBBI 3alTUTHI OT
nznyyennii / H. I I'yces, B. A. Kiniumanos, B. I1. Mamkosuy, A. I1. CyBopos ; iox pen. H. I. I'ycesa ;
3-e m3n., nepepad. u gom - M.OHeproaromusar, 1 989



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://www.edu.ru — ¢penepansubiii mopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubamnoTEKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun Hayk.
http://lib.mipt.ru/ — snexrponnas 6udbnuorexa dusrexa.

http://elibrary.ru/ - HayuHas anekTpoHHAs OMOIHOTEKA.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHsTHAX HCIIONB3YIOTCS MYTBTUMEIUITHBIE TEXHOJIOTUH, BKIIIOUasl AEMOHCTPALHIO Npe3eHTauni. B
MPOLIECCe CaMOCTOATENBHOM PabOThI 00YUArONIMXCS BO3MOXHO HCIIOIB30BAHNE TAKUX MPOTPAMMHBIX
cpeacts, kak OpenOffice Mathcad, Scilab u np.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, uM3ydarolmuii NaHHBIM Kypc, OOJKEH C OJHON CTOPOHBI, OBIAAECTh OOLIUM TMOHATHHHBIM
anmnapaToM, a ¢ Ipyrodl CTOPOHBI, JOJKEH HAYYUTHCS IPUMEHSTh TEOPETHUECKHE 3HAHUS Ha MPaKTUKE
JUIs PEeLIEHUs IPAKTUYECKUX 3ajad.

[TockonbKy B X01€ 3aHATUH MPOBOIUTCS 00CYXAEHNUE COBPEMEHHBIX aKTYalbHBIX MpoOiieM (PU3HKH U
SHEPreTHKH, He B MOJHOW Mepe OTPaKEHHBIX B CYIIECTBYIOIIMX y4eOHMKaX M y4eOHBIX MOCOOMSIX,
MOCeIeHNE 3aHATUH SIBIISIETCS] HEOOXOAMMBIM YCIIOBHEM JUIS YCIICIIHOTO YCBOGHUS MaTepuaia.
VYenemHoe ocBoeHHME Kypca TpeOyeT HampsDKEHHOW — CcaMOCTOSITENbHOW  paboThl  CTyHeHTa.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

* YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHON JIUTEPATYPBI,

*  mpopaboTKy ydeOHOro marepuana, MOATOTOBKY OTBETOB Ha BOINPOCHI, MpeIHA3HAYEHHBIX MIJIS
CaMOCTOSITENBHOIO U3yUEHUs, JOKA3aTeIbCTBO OTEIbHBIX YTBEPKICHUMN, CBOWCTB;

* TOATrOTOBKY K MIPAKTHYECKUM 3aHATUSAM, DK3aMEHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAeTCS B Qopme
WHAMBHUIYAJbHBIX KOHCYAbTauui. C 1enpio0 yDIyOJIeHHOTO M3Y4YEHHUsl T€X WM MHBIX pa3lesioB Kypca
CTyA€HTaM MOTYT ObITh IPEUIOKEHBI CHIEIUAIbHBIC TEMBI U CAMOCTOSITEIbHON pabOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa npobiiem 0€30IacCHOrO Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3zpadorunk: A.A. Capkucos, I-p TeXH. HayK, pogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «DHU3NYSCKHUE OCHOBBI PaaArO2KOJIOT U 06y‘laIOH.IHI>iCH JOJIKCH:

3HAThb:

* (usnYecKue 3aKOHOMEPHOCTH IIPOLECCOB MEPEHOCA PAAMOHYKIUA0OB B atMocdepe, ruapocdepe u
mutochepe U MaTeMaTHIeCcKre MOJICITH, OTIMCHIBAIOIINE 3TH MPOIIECCHI;

* METOIbI OLICHKH KOHUEHTPALMH 3arps3HUTENCH U UX BO3JCHCTBUS Ha YEIIOBEKa,

*  HUCTOYHUKM pajguanuyd B Omochepe W paguoakTUBHOE 3arps3HEHHE OKPYXKArolled Cpeabl Mpu
HCIOJIb30BaHUM UCKYCCTBEHHBIX HCTOYHHUKOB Paiualii;

* METOAMKH OLEHKH J030BbIX Harpy30K Ha HAaceJIeHHE MPHU UCIIOJIIb30BAHUN Paguallii B MEAUIIMHE U

pu noiy4deHuu 3uepruu Ha ASC;

® HpOGHeMbI HAKOIUICHUS, XPAHCHHUS U 3aXOPOHCHU A PaAUOAKTUBHBIX OTXOJOB.

yMeThb:

* HCHOJB30BaTh CYLIECTBYIOIINE METOJIBI PACUETOB MUTPALIMH PAJHOHYKINAOB B OKpYXAaoOIeH cpele
U OLICHKH JI030BBIX HAarpy30K Ha HaceJIeHHE MPpH BEIOpocax 1 cOpocax paguoHyKIH/IOB;

* OLEHHUBATh yuiep0d U MOIb3y IPUMEHEHUS PaJUallMOHHBIX TEXHOJIOTHIA;

* ONpenessATh 1e1eco00pa3sHOCTh NPUMEHEHHS PAHAIlNK B PAa3IMYHbIX cepax IesITeIbHOCTH;

*  yOemuTenpHO [10Ka3aTb SKOHOMHUYECKYIO M JKOJOTHYECKYIO 0€30MacHOCTb Pa3BUTHsI aTOMHOM

SHEPreTUKU.
BJIA/IeTh:



*  CHOCOOHOCTBIO HCIIONB30BaTh ITOJNyYCHHBIC 3HAHUS TPU OLEHKE paJUAllMOHHOW OOCTAaHOBKU B
OKpY’Karowlel cpezie uisl I000ro HCTOYHUKA PaInallui;

* METOAaMH aHalM3a ypPOBHS NMPOEKTHOH JOKYMEHTAIlMM C TOYKH 3PEHHUS OILCHKU paJUalliOHHOTO
BO3/ICUCTBUS HA 00BEKTHI OHOChHEpHI;

* yYMEHHEM pa3padaThIBaTh ONTHMAJbHBIC BApPUAHTHI UCIOJIIF30BAHUS PAJAUAIIMOHHBIX TEXHOJIOTHUA C
TOYKH 3PEHUS IKOJIOTHYECKOTO COCTOSTHUSI OKPYKAIOIIEH Cpe/ibl;

* croco0amMu OLIEHKH yIepOa U MoJb3bl IPUMEHEHHS PaHAlHOHHBIX TEXHOJIOTHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHON TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

ATTecTaius mpoBoaUTCs B YCTHOH Gopme. CTyIeHTy MpeiararoTcs Tpy BOMpoca.
Bompocsr k ax3ameHy B 9 cemecTpe:
1. dusnueckue npouecchl B atMochepe, ONpeIeISIONUe MUTPAITHIO IPUMECEH.

2. Ot4ayxIeHue 3eMeNb U PaJuOAKTUBHOE 3arpsA3HEHNE Ha HAYabHOW CTaIUH SIEPHOTO TOIUTMBHOTO
LUKJIA.

[Tpoueccsl, MpUBOIAIINE K PACCESIHUIO IPUMECH B aTMOCdepe.

VcTOYHMKH TEXHOTCHHO-U3MEHEHHOTO (hOHA.

Mopuens 'aycca nepeHoca npumMecu B atmocdepe.

J1030BbI€ Harpy3Ku IpHU PEHTI€HOJUArHOCTUKE.

@DyHKIUA UCTOLEHUS 32 CHET MOKPOTO M CyXOI'0 OCa)/I€HUs U PaliOAKTUBHOIO paclaja.
PanuoakTUBHOCTB TENJIOHOCUTENSI U KOHTYPOB PEAKTOpa.

e S

Bremanenue npuMeceld Ha MOBEpXHOCTH MOYBBL. Cyxoe U MOKpoe ocaxaeHue, aedisimus. Moaenn
pacdera INIOTHOCTH OCaXACHHS paAMOHYKINIOB Ha IOYBY.

10. IIpoGnembl ynepxkaHusl paAOHYKIMIOB B Mpeeiax CTaHIUH.
11. Yder BbICOTHI TpYyObI ¥ IPOIIIL MECTHOCTH MPH MEPEHOCE PAIUOHYKIHIOB B aTMochepe.
12. TnobansHOE pagOaKTUBHOE 3arPsS3HEHUE B PE3YIBTATe UCTIBITAHUN SIAEPHOTO OPYKHUSL. .

13. ®OyHKUIMS METEOpOJOTHMYECKOro pa30aBleHHS M €€ MOBEJCHHE B 3aBHCUMOCTH OT MOTOAHBIX
YCIIOBUH U pacCTOSHUS OT UCTOYHUKA BBIOpOCa.

14. JIo30Bble Harpy3KH Mpy MOJETax Ha caMoJieTax.

15. Ilpouecchl 1 OCHOBHbBIE 3aKOHOMEPHOCTH MUTPALIMH PAJHOHYKIMIOB B ruapocdepe.
16. IcTOYHHUKH €CTECTBEHHOTO PaIMAIIMOHHOTO (OHA.

17. Moaenu Murpaiuy paanoHyKIHIOB B THapocdepe.

18. Pacuer 103 BHEIIHEro o0JIy4eHUs! OT €CTECTBEHHbBIX PAJANOHYKINIOB B ITOYBE..

19. Pacnipenenenue paiuoOHYKJIHIOB B TIOYBE.

20. Pacuer 103 BHeUIHEro o0Iy4eHHs: OT €CTECTBEHHBIX PaAMOHYKINAOB B aTMOChepe.
21. IlocTyiieHue paguoHyKIUAO0B B PACTEHUS, )KUBOTHBIX U UEJIOBEKA.

22. PanmnoaktruBHOE 3arpsi3sHeHue cpeabl npu padore TOC.

23. J103bI BHYTPEHHETO OOTy4eHHsI OT €CTECTBEHHBIX PaJHOHYKIH/IOB.

24. HakomnneHue paJuoHyKIHAOB B PACTCHHSIX.

25. J103bI KOCMHYECKOTO M3IYYCHHS Ha TOBEPXHOCTH 3EMITH.

26. Ilepexon OT MOMIONMIEHHON J03bI B BO3AyXe K JSKBHUBAJICHTHOH J03€ NP BHEIIHEM OOIydYCHUH
€CTECTBEHHBIMU PaJUOHYKIIUIAMH.

27. ®opMupoBaHUE UCTOYHUKOB €CTECTBEHHOTO U3ITy4YeHUS B Onocdepe.

28. OCHOBHBIE 3TaIbI SACPHOTO TOITUBHOTO IIUKJIIA.

29. ®opmMupoBaHUE PaJUOAKTUBHOCTH ITOYBHI.

30. O6nacTu MCIONB30BAHUS PAJANOAKTUBHBIX U3TYYCHUH B MEIUIIMHE.

31. o3l 006nyyeHHs Ha HAYaJIbHOW CTaauM SAECPHOTO TOIUIMBHOTO LUKJIA.

32. Biusinue panona Ha GOpMHUPOBAHUE O3Bl OOTyUEHHSI YeJIOBEKa.

33. OcHOBHBIE HCTOYHUKH €CTECTBEHHOM PalnOaKTUBHOCTH.

34. Yder BTOpUYHOTO MbU1e00Opa30BaHus MPHU pacueTax paJloaKTUBHOIO 3arpsi3HEHHs aTMOC(epHL.



35. ADC, xak HCTOYHUK PaIHOAKTUBHOTO 3aTrPsA3HEHUS OKPY’KaroIIe cpenbl.
36. IIpoueccsl, BAMAIONINE HA pacpeielieHHe PaAUOHYKINAOB B THApoCchepe.
37. Jlo30BbIe Harpy3KH B MPOLIECCE U3TOTOBICHHUS SIIEPHOTO TOILIMBA.

38. Mepsl 110 NpeAOTBPAIICHHIO BRIHOCA PAIMOHYKINIOB 3a npezaenst ADC.
39. Monenu Murpauuy paguoHyKIHIOB B PEUHBIX IKOCHCTEMAX.

40. IloBeneHue paAMOHYKJIUAOB IPU TOMAJAHUU PAJUOHYKIMIOB B aTMocdepy NpH SAECPHBIX
UCHBITAHUSIX.

IpumMep dK3aMeHAITHOHHOTO OnIeTa

1. Mogens ['aycca nepeHoca mpumecH B atMmocdepe.

2. PammoakTuBHOE 3arpsisHeHHE cpelibl pu padore TOC.

3. Mojaenu MUrpanuu paauoOHYKIUI0B B PEUHBIX 9KOCHCTEMAX.

[IpumMepsl HHIUBUAYAIBHBIX 3a1aHUI

3aganue Ne 1

Paccunrarh MOLTHOCTD [103bI BHELIHETO OOTY4EHUs JIIOJeH, HAXOMAIINXCS Ha pacCTOsHUAX R
=1, 10 u 100 kM or ADC B MOMEHT MPOXOXKACHUS PaTIUOAKTUBHOTO OOIaKa oOpa3zoBaBILETOCS B
pe3yabprare TunoTeTHYeckoil aBapuun Ha peakrope PBMK-1000.

ITpu aBapun B armocgepy noctynmio 10% H30TONOB KPUNTOHA, HAXOAAILIMXCS B aKTUBHON
30He peaktopa. DddexrtuBHas BbicoTa BeIOpoca paBHa h = 120 m. IlpenmectByromas BbIOpOCY
kammanust T = 3 roga. Cropocth Betpa u = 4 m/c. Kareropust morogs! no Ilackeumuty -/I.  Beicora
mepoxoBaroctd  z = 10 cM (cenbckas MeCTHOCTB). B pacueTax 103bl yUHUTHIBaTh BHEIIHEE OOJIyUeHHUE
OT paJIOaKTUBHOTO 00IaKa

3aganue Ne 2

Paccuurare MomHOCTh 3()(heKTUBHOM [103bI BHELUIHETO U BHYTPEHHErO OOIydeHHUs JoneH,
Haxonamuxcsa Ha pacctogHusx R = 1, 10 100 km or ADC B MOMEHT MPOXOXKJIEHUS PaIHOaKTUBHOTO
o0OJaka, 0Opa30BaBILETOCs B pe3ynbTare runoreTuueckor aBapuu Ha peakropk PEMK-1000.

ITpu aBapuu B armocdepy noctynmio 10% n30Tonos ona, HAXOAANIMXCS B aKTUBHOM 30HE
peaktopa. OddextuBnas Beicora h =120 m. IlpemmecTByromas BeiOpocy kKammanusi T= 3 roxa.
Ckopoctb BeTpa u = 4 m/c. Kareropus morojs! no [lacksumry- C. Beicora mepoxoBaroctu  z =10
cM (cenbCKash MECTHOCTh). VIHTEHCHBHOCTh OCaJKOB B MOMEHT aBapud = 3 MM/4ac — JOXIb. B
pacuerax 03bl YYMTHIBAaTh  BHEIIHEEe OOIy4YEeHHE OT paJMOAKTHBHOIO O0Jaka M aKTHBHOCTH,
BBINABILEH Ha TOBEPXHOCTD MOYBHI, U BHyTpEeHHEE 00IydYeHHE MPH UHTAJIIIUOHHOM HOCTYTIJICHUH.

3amganue Ne 3

Paccuurare MomHOCTh 3((eKTHBHOW 103bI BHEMIHETO OONY4YEHHS IIFOfIeH, HaXOASIIUXCS Ha
paccrosaussx R = 1, 10 100 kM or ADC B MOMEHT MPOXOXKICHUS PaTUOAKTHBHOTO O0JIaKa,
00pa3oBaBIlIerocs B pe3yabTraTe TUIOTeTHIeCKoi aBapun Ha peaktopk PBMK-1000.

ITpu aBapun B armocepy noctynuno 10% M30TONOB KCEHOHA, HAXOISIIUXCS B AaKTHBHOM
30He peakropa. DPpdexruBnas Boicora h=120 m. [IpegmecTtBytomas BbiOpocy kammnanus 1= 3 roga.
Ckopoctb Berpa u= 3 m/c. Kareropus moroas! no Iacksumny-D. Bricota mepoxoBatoctu z =10 cm
(cenbckasi MECTHOCTE). IHTEHCHBHOCTh OCa/IKOB B MOMEHT aBapuu = 3 Mm/4ac — 10xab. B pacuerax
7103l YYUTHIBaTh BHEIIHEE 00Iy4YeHHE OT paJinOAKTUBHOIO O0JaKa.

3aganue 4

Paccuntare MOMmHOCTH 3(QQEKTUBHON J03bI BHEIIHETO M BHYTPEHHErO OOJIyYEHUS JIIOACH,
Haxonamuxcsa Ha paccTosHusAX R = 1, 10 100 kM ot ADC B MOMEHT MPOXOXKIEHUS PaJIUOAKTUBHOTO
o0OJaka, 0Opa30BaBILEroCs B pe3ynbTare THoTeTHueckoi aBapuu Ha peakrope PBMK-1000.

ITpu aBapum B atmocdepy noctymumino 10% wuzoronos 137Cs, HaxoxsImierocst B akTUBHOM
30He peakropa. DddexruBHas Bricota BeIOpoca h=60 m. [IpenmectByromas BeiOpocy kammnanus T= 3
rona. Cropocth BeTpa v= 3 m/c. Kareropus noronst no IlackBminny-D. Beicota nepoxosaroctu z =40
cM (cenbCKash MECTHOCTh). VIHTEHCHBHOCTh OCaJKOB B MOMEHT aBapud = 2 MM/4ac — JOXIb. B
pacuerax 03bl YYMTHIBAaTh  BHEIIHEEe OOIy4YEeHHE OT paJMOAKTHBHOIO 00Jaka M aKTHBHOCTH,
BBINABILIEH Ha TOBEPXHOCTDH MOYBHI M BHYTPEHHEE 00IyUYeHNE IPU MHTAIIMOHHOM NOCTYTICHHH.



3aganue Ne 5

Paccuntare MOMmHOCTH 3(PQEKTUBHON H03bI BHEIIHETO M BHYTPEHHErO OOJIyYEHUS JIIOACH,
Haxonamuxcsa Ha paccTosHusAX R = 1, 10 100 kM ot ADC B MOMEHT MPOXOXKIEHUS PaJIUOaKTUBHOTO
o0OJaka, 0Opa30BaBILErOCs B pe3ynbTare THoTeTHIeckoi aBapuu Ha peakrope PBMK-1000.

[Tpu aBapuu B armocdepy nocrynuio 10% uzoronos Kr-85 u 10% Rb-88, naxopsamuxcs B
aKTHUBHOH 30HE peakropa. DPpdexruBnas Boicota h=120 M. [IpeamecTBytomas BIOpocy Kammnanus T=
3 rona. Cxopocth Betpa v= 4 m/c. Kareropus moroast o [acksumny-D. BreicoTa mepoxoBaTocTH
z =10 cM (cenmbckasi MECTHOCTh). IHTEHCMBHOCTh OC3JKOB B MOMEHT aBapuH 3 Mm/4ac — J0XIb. B
pacueTax 103bl YUUTHIBaTh BHELIHEe 00MyueHHe oT Rb-88 kak BBIOpOIIEHHOTO HEMOCPEACTBEHHO, TaK
u oOpasoBaBuierocsi B pesyibrare pacmaga Kr-85 B paanoakTHBHOM oOnake W BBINABIIEM Ha
MOBEPXHOCTH TOYBHI.

3ananue 6

Paccuntare MomHOCTh 3G ¢EKTHBHONH H03bl BHEIIHET0o OONyueHMs JIOfeH, HaxXOMIIIUXCS Ha
paccrosaussx R = 1, 10 100 kM or ADC B MOMEHT MPOXOXICHHUS PaTUOAKTHBHOTO O0JaKa,
00pa3oBaBIIerocsi B pe3yabraTe TUIIOTETHIeCKOi aBapun Ha peaktope BBOP-1000.

ITpu aBapuu B armocdepy noctynuino 50% U30TONOB KPUNTOHA, HAXOIAIIErOCs B aKTUBHOM

30He peakTopa. DddexruBHas BeicoTa BeiOpoca h=100 m. [IpeqmecrByromas BeiOpocy kamnanus T= 3
rona. Ckopocth BeTpa v= 4 m/c. Kareropus noroas!l o Ilackeumry-C. Bricora mepoxoBaroctu z =100
cM (1ecHoil MaccuB). ITHTEHCHBHOCTD OCaJKOB B MOMEHT aBapuM = 2 MM/4ac — J0XAb. B pacuerax
7103l YYUTBHIBaTh BHEIIHEE 00Iy4eHHE OT paJinOaKTUBHOIO O0JaKa.

3aganue 7

Paccuntare MOMmHOCTH 3PQEKTUBHON J0O3bI BHEIIHETO M BHYTPEHHErO OOJIyYEHUS JIIOACH,
Haxonamuxcsa Ha paccTosHusAX R = 1, 10 100 kM ot ADC B MOMEHT MPOXOXKIEHUS PaJIUOAKTUBHOTO
o0OJaka, 0Opa30BaBILErOCs B pe3yibTare THIIOTETHYECKol aBapuu Ha peakrope BBOP-1000.

ITpu aBapuu B armocdepy noctynuio 40% akTUBHOCTH Hoa, HAXOISAIIErOCs B aKTHBHOM
30He peakTopa. DddexruBHas BeicoTa BeiOpoca h=100 m. [IpeqmecrByromas BeiOpocy kamnanus T= 3
rona. Cxopocth Betpa v= 3 m/c. Kareropus morojs o Ilacksminy-D. BeicoTa mepoxoBarocTtu
z =50 cM (jecHod maccuB). IHTEHCHBHOCTh OCaJKOB B MOMEHT aBapud = 5 MM/4ac — AOXIb. B
pacuerax 103bl YYMTBHIBAaTH  BHEIIHEEe OOIy4YEeHHE OT paJMOAKTHBHOIO o00Jaka M aKTHUBHOCTH,
BBINABILEH Ha TOBEPXHOCTDH MOYBHI M BHYTPEHHEE 00IyUYeHHE IPU MHTAIIMOHHOM NOCTYTICHHH.

3anganue 8

Paccuntare MomHOCTH 3G ¢EKTHBHONH [03bl BHEIIHEro OONyueHMs JIOAeH, HaxXOMAIIUXCS Ha
paccrosaussx R = 1, 10 100 kM or ADC B MOMEHT MPOXOXKICHUS PaTUOAKTHBHOTO O0JIaKa,
00pa3oBaBIIerocsi B pe3yabraTe TMIIOTETHIECKOi aBapun Ha peaktope BBOP-1000.

[Ipu aBapuu B armocdepy noctynmio 50% H30TOMOB KCEHOHA, HAXOISIIETOCs B aKTUBHOM

30He peaktopa. DPdexruBHas BeicoTa BeiOpoca h=100 m. [IpeqmecTByromas BeIOpocy kammnanust T= 3
roza. Cxopocts Betpa u= 2 m/c. Kareropus nmoroast no Ilacksminy-C. Bricora mepoxoBaToctu
z =100 cm (y1lecHoil MaccuB). IHTEHCMBHOCTh OCAJIKOB B MOMEHT aBapud = 2 MM/4ac — JOXIb. B
pacderax /7035l YUMTBHIBAaTh BHEIIHEE 00IyueHHE OT paJloaKTUBHOTO 00IaKa.

3aganue 9

Paccuntare MOMmHOCTH 3(PQEKTUBHON J03bI BHEIIHETO M BHYTPEHHErO OOJIyYEHUS JIIOACH,
Haxonamuxcsa Ha paccTosHusAX R = 1, 10 100 kM ot ADC B MOMEHT MPOXOXKIEHUS PaJIUOaKTUBHOTO
o0OJaka, 00pa30BaBILErOCs B pe3yibTare THIIOTeTHYECKol aBapuun Ha peakrope BBOP-1000.

ITpu aBapuu B armocdepy noctynmio 20% axruHocTH 137Cs, HaXoAAIIErocsl B aKTUBHOM
30He peakTopa. DddexruBHas BeicoTa BeiOpoca h=100 m. [IpeqmecrByromas BeiOpocy kamnanus T= 3
rona. Cxopocth Betpa u= 4 m/c. Kareropus morojst no Ilacksminy-D. BeicoTa mepoxoBarocTtu
z =40 cM (cenbcKass MECTHOCTB). IHTEHCHBHOCTh OCaJKOB B MOMEHT aBapuu = 4 MM/4ac — 1oxnab. B
pacuerax 03bl YYMTHIBAaTh  BHEIIHEEe OOIy4YEeHHE OT paJMOAKTHBHOIO 00Jaka M aKTHBHOCTH,
BBINABILIEH Ha TOBEPXHOCTH MOYBHI M BHYTPEHHEE 00IyUYeHNE IPU MHTAIILMOHHOM OCTYIICHHH.

3ananue 10

Paccuurtare MomHoOCTh 3()(eKTHBHONW 1036l BHENIHETO W BHYTPEHHETO OONy4YCHHS JIIOJIeH,
Haxonsamuxcs Ha paccTosHUsAX R = 1, 10 100 kM ot ADC B MOMEHT MPOXOXKJIECHUS PaJHOAKTUBHOTO
o0Jaka, 00pa3oBaBIIErOCs B pe3yiibTare THIIOTETHYeCKo aBapuu Ha peakrope BBOP-1000.



[Ipu aBapuu B armocdepy noctynuio 50% akrtuBHoctu 85Kr u 10% aktuBHOCcTH 88RD,
HaXOJSIIEHCS B aAKTUBHOW 30He peaktopa. OddexTuBHas BbicoTa BbiOpoca h=100 M.
[IpenmecrByromas BeiOpocy kamnanus T= 3 roma. Ckopocts BeTpa v= 2 M/c. Kareropus moroasl mo
[MackBumny-C. Bricora mepoxoBaroctu z0 =100 cm (yiecHoi MaccuB). IHTEHCHBHOCTH OCAJIKOB B
MOMEHT aBapuM = 2 MM/4ac — JI0XAb. B pacuerax m03bl yuuThIBaTh BHEIIHEEe OOIydEHHE OT
paanoakTuBHOTO OOnaka , oOyciosieHHoe 85Kr, Tak u 88Rb, BHIOPOIIEHHBIM HETOCPEICTBCHHO U3
peakTopa, Tak u 0Opa3oBaBIIMMCA ITpu pacnaae 85Kr.

Samganue 11

Paccuntare romoByto 3(G¢EKTHBHYIO 103y BHEUIHEro OOMy4eHHs JIIOJeH, HaXOAAIIMXCS Ha
paccrosHusix R =1, 10 100 kM or ADC B MOMEHT NMPOXOKICHHUSI PaJUOAKTUBHOIO 001aKa MHEPTHBIX
ra3oB IIpY HOPMaJIbHON 3KCILIyaTalluy CTaHLIUU.

Cunrtath BHIOPOC paBHOMEPHBIM M HEMPEPHIBHBIM B TedeHUe Tojga W paBHbIM 3*1015 bk/rox
CocraB BeiOpoca no aktuBHOCTH: 41 AT — 22%, 85mKr — 5%, 87Kr — 7%, 89Kr — 9%, 133Xe —21%,
135Ce -36% . DddexruBHas BeicoTa BeiOpoca h=120 m. IIpenmecTByromas BeIOpocy kammanus T= 3
roga. Beicora mepoxoBaroctu z =20 cM (cenbcKasi MECTHOCTD).

[ToBTOpsieMOCTh NOTOAHBIX YCIOBUI

Kareropuss moroort A B C D E F
Yacrora, % 3 17 53 15 7
CxkopocTh BeTpa, M/C 4 4 5 3 4
BeITsHyTOCTE pO3BI BETPOB -0,3.

Bxuitagom nouepHux nponyKToB peHeOpeyub

3ananue 12

Paccuntare romoByro 3(G¢EKTHBHYIO 103y BHELIHEro OOMy4eHHs JIIOJeH, HaXOAAIIMXCS Ha
paccrosusix R =1, 10 100 kM or ADC B MOMEHT MPOXOXKICHHUSI PaJUOAKTUBHOIO 001aKa MHEPTHBIX
ra3oB IIpY HOPMaJIbHON IKCILIyaTalluy CTaHLIUU.

Cunrtath BHIOpOC paBHOMEPHBIM M HEMPEPHIBHBIM B TedeHUe Tofa W paBHbIM 3*1014 bk/rox
CocraB BbIOpoca o aktuBHOCTH: 41 A1 — 0,2%, 85mKr — 5,4%, 85Kr — 6%, 87Kr — 1%, 88Kr — 2,2%,
133Xe — 72%, 135Xe -13,2% . D¢ dextuBnas Bricota BeiOpoca h=100 m. [IpeamecTByromnias BEIOpoCy
kamraaus T= 3 roga. Beicora mepoxoBaroct z =10 cM (CeabCKast MECTHOCTH ).

[ToBTOpsieMOCTh NOTOAHBIX YCIOBUI

Kareropuss moroort A B C D E F
Yacrora, % 5 15 55 15 10
CxkopocTh BeTpa, M/C 2 4 3 2 4
BeITsHyTOCTE pO3BI BETPOB -0,5.

Bxuitagom nouepHux nponyKToB peHeOpeyb

3ananue 13

PaccunTtars rofoByr0 3(QeKTHBHYI0 03y BHEIIHEro OOIydeHusl JIofeH, HaxomALIMXCs Ha
paccrosausix R = 1, 10 100 km ot ADC B MOMEHT MpPOXOXKJIEHHUS PaJUOaKTHBHOTO obnaka 88Rb,
BbIOpachIBAEMOI0 HEMOCPEICTBEHHO M3 TPyObl cTaHLMU M oOpa3oBaBuierocs npu pacnazae 88Kr mpu
HOPMAaJIbHON 3KCIUTyaTalluyl CTaHLIUH.

Cunrarh BEIOPOC paBHOMEPHBIM U HENPEPHIBHBIM B TeueHue rofa u paBHbIM 2*1010 bx/ron88Rb
n 2*1016 br/rom 88Kr . Dddexrunas Bbicota BeIOpoca h=100 M. IpemmiectByromas BeIOpOCY
kamraaus T= 3 roga. Beicora mepoxoBaroct z =100 cM (TOpOIICKHE TOCTPOUKH).

[ToBTOpsieMOCTh NOTOAHBIX YCIOBUI

Kareropuss morort A B C D E

Yacrora, % 3 7 15 55 25

Ckopoctb BeTpa,m/c 2 4 3 5 5

BeITHyTOCTE pO3BI BETPOB -0,7.

CpenHsisi HHTEHCUBHOCTh OCaJKOB 4 MM/4.

[Ipu pacyerax yuecTb BHEIIHEE 0OMyUYeHHE OT 00JIaKka M OT OCEBIIEH HA 3eMJIF0 AKTUBHOCTH.

3ananue 14



Paccunrtars rofoByr0 3(QeKTHBHYI0 103y BHEIIHEro OOIydeHus JIofei, HaxomALIMXCs Ha
paccrosHusax R = 1, 10 100 kM or ADC c peaktopom PBMK-1000 B MOMEHT HpOXOXKIACHHS
PaaArOaKTHBHOTO 00JIaKa MHEPTHBIX Ia30B MPU HOPMAIBHON IKCITyaTallii CTAHLIUH.

Cunrarh BBIOPOC PaBHOMEPHBIM W HENPEPHIBHBIM B Te4eHHE roga U paBHbIM 3*108 bk/rox
CoctaB aspozonbHOrO BeIOpOca mo aktuBHOcTH: 140Ba + 140La — 35%, 89Sr — 25%, 60Co — 10%,
58Co — 10%, 134Cs — 10%, 137Cs -10% . DOddekruBnas BbicoTa BbIOpoca h=150 M.
[IpenmectByromas BeIOpocy kammanus T= 3 roma. Beicora mepoxoBatoctu z =10 cM (cenbckas
MECTHOCTH).

[ToBTOpsieMOCTh MOTOAHBIX YCIOBUI

Kareropuss moront A B C D E

Yacrora, % 5 15 30 30 20

Ckopoctb Betpa,M/c 2 2 2 4 4

BrrtsinyTOCTB po3bl BeTpoB -0,5. CpeaHsas HHTEHCUBHOCTD OCAJIKOB 3 MM/, TOX/Ib
[Ipu pacyerax yuecTb BHEIIHEE 00IyUYeHHE OT O0JaKa.

3aganue 15

Paccuntare romoByro 3(G¢EKTHBHYIO 103y BHELIHEro OOMy4eHHs JIIOJeH, HaXOAAIIMXCS Ha
paccrosausix R = 1, 10 100 xm or ADC c peaxtopom BBDOP-1000 B MOMEHT HpOXOXKICHHS
paIoaKTUBHOTO 00JaKa foa Mpu HOPMaIbHON 3KCIUTyaTalluy CTAaHLIUU.

Cunrtath BBIOPOC paBHOMEPHBIM W HEMPEPHIBHBIM B TeUeHHE roja U paBHBIM 2*109 bk/roxa
Cocras aspozonbHOro BeiOpoca no aktuBHoctu: 1311 — 60%, 1331 —32%, 1351 — 8%. . DddexruBnas
BbIcoTa BeIOpoca h=100 m. [IpenmectByromas BeiOpocy kammnanust T= 3 roga. BeicoTa mepoxoBarocTu
z =100 cm (mepecedeHHass MECTHOCTD).

[ToBTOpsieMOCTh NOTOAHBIX YCIOBUI

Kareropuss moront A B C D E

Yacrora, % 10 20 30 20 20

Ckopocth BeTpa, M/c 2 3 4 5 5

BrrtsinyTOCTB po3bl BeTpoB -0,7. CpeaHsas MHTEHCUBHOCTD OCAJIKOB 2 MM/, TOX/Ib

[Ipu pacyerax yuecTb BHEIIHEE 00IyUYeHHE OT 00JIaKka U OT aKTUBHOCTH, BBINIABIICH Ha MTOYBY.

3ananue 16

Paccuntare romoByro 3(G¢EKTHBHYIO 103y BHELIHEro OOMy4eHHs JIIOJeH, HaXOAAIIMXCS Ha
paccrosausix R = 1, 10 100 xm or ADC c peaxtopom BBDOP-1000 B MOMEHT HpOXOXICHHS
paIoaKTUBHOTO 00JaKa a3po30J1el IPH HOPMAIbHOM AKCILUTyaTalluy CTAaHIIHN.

Cunrarh BBIOPOC PaBHOMEPHBIM W HENPEPHIBHBIM B TeUYeHHE roja U paBHbIM 8*109 bk/rox
Coctas a3po3onbHOro Beiopoca mo aktuBHocTH: 51Cr — 5%, 54Mn — 15%, 60Co — 30%, 58Co — 10%,
134Cs — 10%, 137Cs -25% , 106Ru -5%.

O dexruBHas Boicota BeiOpoca h=100 m. [IpemecTtBytomias BeiOpocy kammnanust T= 3 roga. Bricora
mepoxoBaroctu z0 =10 cM (cenbcKasi MECTHOCTB ).

[ToBTOPSIEMOCTH ITOTOAHBIX YCIOBUN

Kareropusmoronet A B C D E

Yacrora, % 10 20 30 20 20

Ckopoctb BeTpa, M/c 3 3 4 5 5

BortsiHyTOCTB po3bI BeTpoB -0,5. CpeHss MHTEHCUBHOCTD OCAJIKOB 3 MM/, JTOX/Ib

ITpu pacuerax yyecTh BHeNIHee 00IydeHHE OT 00JaKa M OCEBIINX HAa OBEPXHOCTD 3€MIIH.

Saganue 17

PaccunTtars rofoByr0 3(QeKTHBHYI0 03y BHEIIHEro OOIydeHusl JIofeH, HaxomALIMXCs Ha
paccrosausix R = 1, 10 100 kM ot TpyObl PX3 B MOMEHT MpOXOXKJEHHSI PaJHOAKTHBHOTO OOiaka
KpHUIITOHA-85 MPU HOPMAJIBHOM dKCILTyaTaluu.

Cunrars BHIOpOC paBHOMEPHBIM M HENPEPHIBHBIM B TeueHHE roga M paBHbIM 6*1017 bk/rox
Db dexruBHas BricoTa BeIOpoca h=180 m. BeicoTta mepoxoBaroctu z =10 cM (cenbcKasi MECTHOCTb).

[ToBTOPSIEMOCTH ITOTOAHBIX YCIOBUN
Kareropusmoronet A B C D
Yacrora, % 10 20 35 35
Ckopoctb BeTpa, M/c 2 2 3 3



BrrtsiHyTOCTB po3bI BeTpoB -0,5. [IpH pacuerax ydectb BHElIHee 00IydeHHE OT 00JaKa.

3aganue 18

PaccunTtars rofoByr0 3(QeKTHBHYI0 03y BHEIIHEro OOIydeHusl JIofeH, HaxomALIMXCs Ha
paccrosausix R = 1, 10 100 km ot Tpyds PX3 momuocThio 1500 T/roji B MOMEHT MPOXOXKICHHUSI
paanoakTuBHOTO 00MaKa ¢ 137Cs npu HOPMAJIBHOM HKCILTyaTalUH.

Cunrarh BHIOpPOC paBHOMEPHBIM U HETIPEPHIBHBIM B TeueHue roaa u paBHeiM 1,2*1011 bx/rox
DddexruBHas Bricora BEIOpoca h=180 M. Bricora mepoxoBatoctu zZ =10 cM (Celbckast MECTHOCTB ).
[ToBTOpsieMOCTh MOTOAHBIX YCIOBUI
Kareropust moronrt A B C D
Yacrora, % 20 20 30 30
Ckopocts BeTpa,M/c 4 4 5 5
BortsinyTOCTB po3bI BeTpoB -0,5. CpeaHsas HHTEHCUBHOCTD OCAaIKOB 3 MM/, TOX/Ib
[Ipu pacyerax yuecTb BHEIIHEE 0OMyUYeHHE OT 00JIaKka M OT OCEBILEr0 Ha IOBEPXHOCTH 3€MJIH.

3ananue 19

Paccuntare romoByto 3(GQEKTHBHYIO 103y BHELIHEro OOMy4eHHs JIIOJeH, HaXOAAIIMXCS Ha
paccrosausix R = 1, 10 100 km ot TpyOs1 PX3 mommuocTteio 1500 T/rom B MOMEHT MPOXOXKIEHHS
paanoakTuBHOTO 0OMaka ¢ 1291 npu HOpMalTbHOM AKCIUTyaTaIHH.

Cunrath BHIOPOC paBHOMEPHBIM U HETIPEPHIBHBIM B TedeHUe rojia U paBHbIM 8%1011 br/rox
O¢ddexruBHas BeicoTa BeIOpoca h=180 m. BeicoTta mepoxoBaroctu Z =10 cM (cenbckasi MECTHOCT).
[ToBTOPSIEMOCTH ITOTOAHBIX YCIOBUN
Kareropusmoronet A B C D
Yacrora, % 30 30 30 10
Ckopoctb BeTpa,M/c 3 2 3 4
BortsiHyTOCTB po3bI BeTpoB -0,7. CpeHss MHTEHCHBHOCTD OCAJIKOB 2 MM/, JTOX/Ib
ITpu pacuerax yuecTh BHENIHee 0OIydeHHE OT 00aKa M OT OCEBLIETO HA IIOBEPXHOCTh 3EMJIH.

3aganue 20

PaccunTtars rofoByr0 3(QeKTHBHYIO 103y BHEIIHEro OOIydeHusl JIofei, HaxomsALIMXCs Ha
paccrosausix R = 1, 10 100 km ot Tpyds PX3 momuocThio 1500 T/roji B MOMEHT MPOXOXKICHHUSI
paanoaxkTuBHOTO 00OMaka ¢ 106Ru npu HOpMaIBbHOM SKCIUTyaTalHH.

Cunrath BHIOpPOC paBHOMEPHBIM U HETIPEPHIBHBIM B TedeHHUe roaa u paBHbIM 2*1011 bx/rox
O¢ddexruBnas Beicota BeiOpoca h=180 m. Beicota mepoxoBaroctu z0 =10 cm (cenbckast MECTHOCTB).
[ToBTOpsieMOCTh MOTOAHBIX YCIOBUI
Kareropust moroort A B C D
Yacrora, % 20 30 20 30
Ckopoctb BeTpa,M/c 3 4 3 3
BrrtsinyTOCTB po3bl BeTpoB -0,4. CpeaHsas MHTEHCUBHOCTD OCAJIKOB 3 MM/, TOXIb
[Ipu pacyerax yuecTb BHEIIHEE 00IyUYeHHE OT 00JIaKka H OT OCEBILEr0 Ha IOBEPXHOCTDH MOYBHI.
X 9KOCHCTEMaX.

Kputepuu orieHuBaHus
CryaeHT moiry4aer:
otieHKy oTinyHO(10), eciii MOTyYCHBI OTBETHI HA TPU BOIIPOCA, HET 3aMCUaHHIA.
OLICHKY OTJMYHO(9), €CITU MOJTyYeHBI OTBETHI HA TP BOIPOCA, ECTh OT/ICIbHBIC 3aMCUAHNS.

OLCHKY OTHH‘IHO(S), CCJIM IMOJYYCHBI OTBCTHI HA TPpH BOIIPOCA, €CTh CYHICCTBCHHBIC 3aMCUAHUA U (I/IJ'II/I)
OIIMOKHU B BEIYHCIICHHUSX.

OLIEHKY X0pol110(7), €ciIy IOIy4YeHbl OTBEThI Ha JIBa BOIIPOCA, HET 3aMEYaHUi
OLIEHKY X0po1110(6), eciiy NOIy4deHbl OTBETHI Ha /1Ba BOIIPOCA, €CTh OT/IEJIbHbIE 3aMEUaHuUs

OLIEHKY XopouIo(5), eciy Moly4YeHbl OTBETHI Ha [Ba BOIIPOCA, €CTh CYLIECTBCHHbIEC 3aMEUaHMs U (WIIN)
OLIMOKH B BEIYUCIICHUSX.

OLCHKY yI[OBJ'IeTBOpI/ITeJ'ILHO(Al-), CCJIM ITOJIYUCH OTBCT HAa OAUH BOIIPOC, HCT 3aMCYaHMI
OLCHKY yI[OBJ'IeTBOpI/ITeJ'ILHO(3), CCJIM ITOJIYUCH OTBCT Ha OAUH BOIIPOC, CCTh 3aMCUaAHUS



OLICHKY HEYJOBJIETBOPUTENIBHO(2), €CIM MpaBUIbHBIE OTBETHI HAa BOIPOCHI OTCYTCTBYIOT, HO CTYIEHT
MOHUMAET U MOXET OOBSICHUTH CMBICI BOIIPOCOB.

OLIGHKY HEYIOBJIETBOPHUTENBbHO(1), eciii mpaBWIbHBIE OTBETHI Ha BOIPOCHI OTCYTCTBYIOT, CTYACHT HE
MOXKET 0OBSICHUTD CMBICI 3a/JaHHBIX BOIIPOCOB.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

CTyneHT mosyvyaet TpH BOIPOCa, U TOTOBUTCS HE MeHee 45 MUHYT.

[Ipy 3TOM OH MOXET IOJIb30BaTbCsi MPOrPaMMON  Kypca, KOHCIEKTOM JIEKUMH W CIIPaBOYHOM
JINTEPATYpPOM.

Omnpoc cTyneHTa He TpeBbIIaeT | acTpOHOMUYECKOTO Haca.



