MUHUCTEPCTBO HAVKU M BBICIIET'O OBPA30OBAHUS POCCUMCKOU ®EAEPALIM U
®EJEPAIILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJJAEHUE BBICIIETO OBP A30BAHMU

«HauvnoHanbHBI HCCAENOBATENbBCKUNU ANEPHBU yHUBepcutrer «MUDHU »

OOHMHCKHUY MHCTUTYT ATOMHOM JHEPreTUKM —

driman genepasbHOTO roCy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeNIbHOTO yUYPEKISHHSI BBICIIIETO 00pa30BaHMs
«HanmoHanbHBINA HCcCIen0BaTENbCKUN sIAEpHBIA yHUBepcUuTeT « MUDI»

(MATD HUSTY MUDH)

OTAEJIEHUE SIAEPHON ®U3WKH U TEXHOJIOT UiA

OnobpeHo Ha 3aceaHun
YMC UATD HUSY MUDU
[Tpotokon Ne 23.8 ot 28.08.2023 r.

OOHA OLHEHOYHBIX CPEJICTB
10 Y4eOHOM JUCHHUILIINHE

HEDJIEKTPUYECKHWE ITPUMEHEHU A AJIEPHBIX TEXHOJIOT U

JJIL MAaruCTpOB HAIIPABJICHUA IIOATOTOBKHU

03.04.02 ®usuka

oOpa3oBarenbpHas mporpamma

«I/IHHOBaHI/IOHHBIG TCXHOJIOTHUH B HHGDHOﬁ MCIOUIINHC»

dopma oOydeHwHs: OUHAs

r. Oouunck 2023 1.



ObJacTh NPUMEHEHUA
®onn oueHouHbIXx cpeactB (POC) — sABiseTCSs HEOTHEMIEMOW YaCThiO y4eOHO-

MCTOIUYCCKOI'O KOMIIJICKCA y‘I@6H0ﬁ JUCTTHITIINHBI «HGBJ’IGKTPI/I‘-ICCKI/IC IMPUMCHCHHA
AACPHBIX TEXHOJIOTUI» U MMPpCAHA3HAYCH JIsI KOHTPOJIAI MU OLCHKH 06p330BaTeHBHBIX

I[OCTI/I}KCHI/Iﬁ 06yqa}01111/1xc;{, OCBOMBHIHX IIPpOIrpaMMy ,HaHHOﬁ JUCTHITIINHEI.

Henu u 3axaun GoH/Ia OLIEHOYHBIX CPEACTB

Lenpto PoHAA OLEHOYHBIX CPEIACTB SIBIIAETCS YCTAHOBJIEHHE COOTBETCTBHUS
YPOBHSI MOJTOTOBKM OOy4YarOIIMXCS TpeOOBaHUSAM (PenepaibHOro rocyaapCTBEHHOIO
00pa30BaTeNbHOrO CTaHapTA.

JUis  JOCTHXKEHUS NOCTaBJIeHHOW 1enu @OOHIOM OLEHOYHBIX CPEACTB IO
muctumuinHe  «HeanmekTpudyeckue NpUMEHEHHUS SACPHBIX TEXHOJOTHIY)  PEIIaroTCs
CJIEIyIOLIME 3aJa4u:

— KOHTpPOJIb U YNPaBJICHUE MPOLECCOM MPUOOPETEHUs 00yUYarOUIMMUCS 3HAHUH,
YMEHHI 1 HABBIKOB, IPEIYCMOTPEHHBIX B paMKax JTaHHOTO Kypca;

— KOHTpOJIb U OLI€HKa CTENEHU OCBOEHHUS KOMIIETEHIMH, MPeayCMOTPEHHBIX B
paMKax JaHHOTO Kypca;

— o0ecrieyeHue COOTBETCTBHUS PE3yJbTaTOB OOy4YeHHs 3amadam Oymayiien
npo(hecCHOHANIBHON JIeATEIbHOCTH Yepe3 COBEPUICHCTBOBAHWE TPAAULIMOHHBIX U
BHEJIPEHHE WHHOBAIIMOHHBIX METOJIOB OOydeHHsT B OOpa3oBaTEIbHBINA MPOIECC B

paMKax JaHHOTO Kypca.



1. IlepeyeHb KOMIIETEHIIHII ¢ yYKa3aHHeM 3TanoB uX GopMHpPOBaHHMs B Mpolecce 0CBOEHHS
0o0pa3oBaTeJIbHOM MPOTrPaMMbI

1.1. Iepeuenv nnanupyemvix pe3yiomamos o00y4eHUA NO OUCUUNIUHE, COOMHECEHHBIX C
RAGHUPYeMBIMU PE3YIbIMAmMaAMU 0C60eHUA 00PA306AMENbHOI NPOZPAMMDbL

B pesynprate ocBoenus OOIl maructpaTypbl OOyYAOIIMKCSA JOJDKEH OBIAAETH CIEAYIOIIUMU
pe3yibTaTaMi 00y4YeHUs MO0 AUCLUILIUHE:

Koawi HaumeHoBaHue Ko n HauMeHOBaHHE HHIUKATOPA 10CTHXKEHUSI
KOMIIeTeH it KOMIIeTEeH M KOMIIeTEeH U
OIIK-1 CnocobeH npuMeHsITh 3-OI1K-1 — 3HaTh: pyHAaAMEHTATHHBIC 3aKOHBI U

byH1aMeHTabHBIC 3HAHKS B
o0macTi UMK IS pEIICHHS
HAYYHO-UCCIIEOBATEILCKIX
3a/1a4, a TAKXKe BIIAJIETh
OCHOBAaMHU II€IArOrMKH,
HEOOXOIUMBIMH JUIS

HOPUHIUIBI PU3UKH; OCHOBBI ICUXOJIOTUH U
I€/IarOTUKH.

V-OIIK-1 — YMeTh: NpUMEHATh NOJTy4YEeHHbIE
3HAHUS JJIS PEILICHUS] HAyYHO-HUCCIIE10BaTENbCKUX
3aJa4 B CBOEH NMpo(ecCuoHaNbHOM NesITeIbHOCTH;
NPEACTaBISTh 3aKOHBI ¥ IPHHIUIBI (PU3UKU B

OCYLIECTBIICHHS BUJIC MAaTEMaTHUECKUX YPaBHEHUMH, HopMyIl,
IIPEeNoAaBaTeIbCKON rpauKoB, KAUECTBEHHOT'O OIIMCAHMS; IPUMEHSTh
NeATeNIbHOCTU OCHOBBI IICUXOJIOTMH, METOJIMKU IPENOJaBaHUs B

Ne1arorn4eckon JesiTeNbHOCTH.

B-OIIK-1 — Bnaners: HaBbIKaMH peLICHHS
Hay4YHO-HMCCIIEI0BATENIBCKUX 3a/1a4 B 001aCTH
HKCHEPUMEHTAIBHON U TEOPETUUECKOM (PU3HKHY;
MeJarornyeCKUuMHU TEXHOJIOTUSMH,
HEOOXOIMMBIMHU J1JIs1 BEZICHUS ITPETI0/1aBaTeNIbCKOM
JeSITEIbHOCTH.

1.2. Smanot popmuposanus komnemenyuii 8 npoyecce oceoernus OOIl mazucmpamypot

KoMMoOHEHTBI KOMITETEHIMI, Kak TMpaBuio, (GOPMUPYIOTCS TPU HU3YUYEHHUU HECKOIBKHX
JUCLHUIIIMH, a TaK)K€ B HEMAJIOM CTENEHHM B Ipolecce npoxoxkaeHus npaktuk, HUP u Bo Bpems
CaMOCTOsTeNIbHONW paboThl oOyuatomierocs. Beimonnenue u 3ammra BKP sBistoTcs Bugom ydeOHOM
NeSITeTbHOCTH, KOTOPBIH 3aBepIIaeT mporecc (GOpMUPOBAHHS KOMIIETEHITHIA.

MecTo IMCHMIUIMHBI M COOTBETCTBYIOLIUM 3Tan (OPMUPOBAHUS KOMIETEHIUH B LIEJIOCTHOM
mporecce TMOJTOTOBKH 10 00pa30BaTENIbHOW TMpOrpaMMe MOXHO ONPEACTHTh [0 MaTpHIle
KOMIIETEHIIUH.

Oransl GOpMHUPOBAaHUS KOMIIETEHITUH B TTPOIIECCE OCBOCHUS TUCIIUTUIAHBL
- HAYaJBHBII 5Tanm — Ha 2TOM »Tame (OPMHUPYIOTCS 3HAHHMEBBIE U WHCTPYMEHTAIBHBIE OCHOBBI
KOMIIETEHIINH, OCBAaWBAIOTCS OCHOBHBIE Kareropud, (opMupyrotrcs 0a3oBble ymeHHUs. CTyaeHT
BOCTIPOM3BOANUT TEPMHHBI, ()aKThI, METO/IbI, TIOHATHUS, IPUHIIUITBI U TIPaBUJIA; pelIaeT yueOHbIe 3a/1aun
o o0pasiy;

- OCHOBHOW 5Tam — 3HaHUS, YMEHUs, HaBbIKH, obOecrednBaronire (popMHUpOBaHUE KOMIIETEHIIUH,
3HAYUTENIbHO BO3pPACTAIOT, HO €lle HE JOCTUTaloT MTOroBbIX 3HaueHWi. Ha sTom sTame cryaeHt
OCBaMBaeT AHAIUTHYECKUE JEHCTBUSA C TPEAMETHBIMH 3HAHUSAMH 10 JUCLUUIUIMHE, CHOCOOCH
CaMOCTOSITENIbHO pelaTh yuyeOHbIe 33a[jauM, BHOCS KOPPEKTHBBI B aJITOPUTM JAEUCTBUMN, OCYIIECTBISAA
KOPPEKIIHIO B X0/ pabOoThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIC YCIIOBUS;

- 3aBepUIAIOLIMIA dTal — Ha 3TOM dTale CTYACHT JOCTUraeT MUTOrOBBIX MOKa3aTelel Mo 3asBlIeHHOU
KOMIIETEHIIMH, TO €CTh OCBAaHBAET BECh HEOOXOIUMBIN 00BEM 3HAHUH, OBJIaIEBACT BCEMU YMEHUSIMH U
HaBbIKaMHU B cepe 3asBieHHON komneTeHIMH. OH crocoOeH MCIONb30BaTh ATH 3HAHUS, YMEHMS,
HABBIKY TIPU PEIICHUH 33124 TOBBIIIICHHON CII0)KHOCTH U B HECTAaHIAPTHBIX YCIOBUSIX.




Ortanel

(GhopMHUpPOBaHMS KOMIIETEHIIMA B XOAEC OCBOCHHS JIUCIUILUIMHBI

TEMaTUYECKOM IIaHe (CM.11. 4 pabodeit mporpaMMbl JUCITUTIIHBI).

1.3. Ilacnopm ¢ponoa oyenounvix cpedcme no oucyuniune

OTPKAIOTCS B

KonTpoaupyembie pa3aesibl
(TeMbl) JUCHUILIHHBI
(pe3yJbTaThl 10 pa3jieaam)

Ko xonTposampyemoii
KoMmneTenuun (uim eé yacrn) /
U ee popMyJIMpOBKaA

HaunmMmeHnoBanue
OLIEHOYHOI0 CpeIcTBA

Texkyuuii KOHTPOJIb
1. Paznensr 1-2 OIIK-1 Konrponsnas pabdora 1
2. Paznen 3 OIIK-1 JlenoBas urpa
3. Paznenbr 4 u 6 Jloknan ¢
OIK-1 OIMIOHUPOBAHUEM
4. Paznmen 5 OIIK-1 KonTponbHas padora 2

IIpoMe:KyTOYHBII KOHTPOJIb

~

| Pasnenst 1-6

OIIK-1

| 3auer c onenkoii

2. Onucanue MoKa3arejieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIMIi HA PA3JIMYHBIX 3Tamax Ux
(opMupoBaHusl, ONUCAHHE IIKAJ OLIEHUBAHUSA
KoHeuHbIMU pe3yabTaTaMH OCBOCHHS TPOTPaMMbl JTUCHUIUIMHBI SBISIOTCS CHOPMHpPOBAHHBIC

KOTHUTUBHBIC JCCKPHUIITOPLI

<«GHAaTb»,

«YMCETb», «BJIAACTHY,

PaClIuCaHHbIC

10 OTACJIBHBIM

KOMIIETEHIIUSIM, KOTOpble NpuBeAeHbl B 1.1.1. @opMupoBaHHE 3THUX AECKPUIITOPOB MPOUCXOJIUT B
npolecce M3y4eHUs TUCHMIUIMHBI MO 3TalmaM B paMKax pa3iMYHOro BHJA Y4YEOHBIX 3aHATUH U

CaMOCTOSITENIbHOM pabOThI.

Beinenstores Tpu ypoBHS C(HOPMHUPOBAHHOCTH KOMIETEHLMH Ha KaXJOM JTare: I[OpOTOBBIH,

IIPOJIBUHYTHIN U BBICOKHM.

YpoBHuu Copepxaresb | OCHOBHBIC IPU3HAKH BbIICJICHUS BPC, ECTS/IIsat
HOe ONHCaHue YPOBHSI % udaiIbHA
YPOBHS OCBOCHHS | f HIKAJA
il b
OLICHKH
IK3aMeHa/
3ayera
Bricoxkuit TBopueckas Brarouaem nusxcecmoswuti yposgens.
Bce 6uowi nearensHocTh | CTyIOeHT IeMOHCTPUpPYET CBOOOAHOE
KoMnemeHyuu o0aaHre KOMITETEHIIMAMM,
chopmuposanl CHoCcOOEH MPUMEHHTD UX B
HA 8bICOKOM HECTaHJAPTHBIX CUTYyaIHIX: A/
VposHe 8 MOKa3bIBAaET YMEHUE 90-100 OTtmuano0/
coomeemcmeuu CaMOCTOSITEIIbHO TPUHUMATh 3auTeHo
c yenamu u pelieHue, pemarhb npodiaemy/3anaqy
3a0auamu TEOPETUYECKOT0 I MPUKIAHOTO
OUCYUNTIUHDBL XapakTepa Ha OCHOBE M3YYEHHBIX
METOJOB, IPUEMOB, TEXHOJIOT U
IpoaBunyTsiii | [Ipumenenue Brarouaem nuscecmosawutl yposens.

Bce 6uowbi 3HaHUU U CTyneHT MOXKeT 10Ka3aTh BIaJCHNUE B/
KoMnemenyuti | yMEHUU B KOMIIETCHIIUSIMU: JEMOHCTPUPYET 85-89 Overp
chopmuposanvl | Gomnee CIOCOOHOCTH COOMpPaTh, Xoporuo/

Ha IIMPOKHUX CUCTEMAaTU3UPOBATH, AHAJIU3UPOBATH 3auTeno




npoOBUHYMOM | KOHTEKCTax Y TPAMOTHO HCIIOJIb30BATh
VpoeHe 8 yaeOHOH 1 WH(pOPMAIHIO U3 CAMOCTOATEIEHO
coomeemcmauu | npodeccruoHan | HaWJICHHBIX TEOPETHUECKUX
C yensimu u BHOM WCTOYHHUKOB U HJUTFOCTPUPOBATH
3a0auamu NEATENIHOCTH, | UMM TEOPETHYECKUE OJI0KECHUS UITH C/
OuUCYunIuHbl | HEXKENHU 10 00OCHOBBIBATh MPAKTHKY 75.84 Xopouto/
06pa3uyv, MIPUMEHEHHUSL. 3auTeHo
Oosbleit
JloJIen
CaMOCTOSITEIb
HOCTH H
MHHULIMATHBBI
Ioporoserii | PenponykruBH | CTyleHT AEMOHCTPUPYET BIaJCHUE 65-74 D/Y nosner
Bce 6uowbi ast KOMIICTCHIIMSIMA B CTaHIAapTHBIX BOPHTENbH
KoMnemeHyuu | AEATETBHOCTh | CUTyallMsX: H3JIaraeT B Ipeaenax o/ 3auteHo
cghopmuposatrivi 3aJa4  Kypca TEOPETUYECKH U 60-64 E/Tlocpenc
Ha NOpo2o6oM MPAaKTUYECKH KOHTPOJIHPYEMBIA TBEHHO
YpoeHe Marepuai. /3auTeHO
Hwuxe OtcyrcTBUE  NPU3HAKOB  IOPOIOBOIO  YPOBHS: 0-59 Heynosner
MOPOroBOro | KOMIIETEHIIMH He CHOPMUPOBAHBEI. BOPHUTEIbH
CTyneHT He B COCTOSIHUM IPOJEMOHCTPHUPOBATH o/
oOnajanne  KOMIETEHIMSIMH B CTaHJIAPTHBIX Hesauteno
CUTYaIUSIX.

OueHuBanue pe3yiabTaToB OOYYEHHsS] CTYJEHTOB [0 JUCLHUIUIMHE OCYIIECTBISETCS 11O
pPErIaMeHTy TEKYIEro KOHTPOJISI U IPOMEXYTOUHOM aTTeCTal|H.

Kpurepun orieHHBaHUS KOMIIETEHIMH Ha Ka)X/OM 3Tale M3y4eHUs TUCHUIUIMHBI IS KaXI0TO
BUJA OLEHOYHOTo cpeactBa U npuBogiaTcs B m. 4 ®OC. Urorosslil ypoBeHb cHOpPMUPOBAHHOCTU
KOMIETEHIIMH TIPU U3yYEeHUU TUCIUILIMHBI onpeaenseTcs no tadbnuue. [Ipu sToM crieyer noHumarh,
YTO TpaHMLa MEXJIYy YPOBHAMHU [UIl KOHKPETHBIX pe3yJbTaToB OCBOEHHS 0O0pa30BaTeNbHON
IIPOrpPaMMBbl MOXKET CMENIaThCs.

YposeHb chopMHPOBAHHOCTH Texkymmi KOHTPOJIb IIpome:xkyTouHas aTrecranus
KOMIICTeHIHH
BbICOKHI1 BbICOKM
BBICOKHI npoOUHYmMblil 6bICOKULL
8bICOKULL NPOOBUHYMbLLL
nopo2cosyiil 6bICOKULL
8bICOKULL nopo2oewiil
IIPOJBUHYTHIN NPOABUHYTHII NPOABUHYThIH
NnpOOBUHY MBI nopo2oewiil
nopo2coswlil NPOOBUHYMbLIL
ITOPOTOBBIN NOPOrOBbIN MOPOrOBbIN
MOPOroBbIN HUKe IIOPOroBOro
HUKE ITOPOTrOBOTr0
HH2Ke MIOPOTroBOro -

3. MeToanyeckue MaTepHalibl, ONpeAesiiole NPoueIypsl OlleHMBAHUA 3HAHWN, YMEHUH,
HABBIKOB MJIM ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI GOPMHUPOBAHUA KOMIIETEHIIUIA.

PeiiTuHroBas orieHKa 3HaHUN SBISIETCS MHTEIPAJIbHBIM MOKA3aTEIeM KaueCTBa TEOPETUUECKHUX
U TPAKTUYECKUX 3HAHUW U HABBIKOB CTYJIEHTOB IO JUCHUIUIMHE W CKJIAJbIBAETCS U3 OICHOK,
MOJIyYEHHBIX B XOZI€ TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOHN aTTeCTalliH.

Texymmii KOHTPOJIb B CEMECTPE MPOBOIUTCS C LIEIbI0 00ECIIeUeHUsI CBOEBPEMEHHOM 00paTHOM
CBSI3M, JUISI KOPPEKIMH 00YUEeHUsI, aKTUBH3AIMH CAMOCTOSITEIbHON pabOThI CTY/IEHTOB.



[IpomexxyTouHass —arrectauusi MpelHa3HaueHa Uil OOBEKTHBHOTO IMOJTBEPKACHUS H
OLICHUBAHMSI TOCTUTHYTHIX PE3YyIbTATOB 00YUEHHUS MOCIIE 3aBEPIICHUS U3YUECHUS JUCIUILIUHBL.

Texymuii KOHTPOJIb OCYIIECTBIISAETCS ABa pa3a B ceMecTp: KoHTposibHast Touka Ne 1 (KT Ne 1)
u kKoHTpoJibHas Touka Ne 2 (KT Ne 2).

Pe3ynbrarhl Tekyllero KOHTPOJS M MPOMEKYTOUHOM aTTeCTallMd TMOJBOASATCS MO IIKaje
0aJUTbHO-PEUTHHTOBON CUCTEMBI.

Bua konTpoas JTan peiTHHTOBOM CHCTEMBI Baaa
OueHo4yHOe CpeaCcTBO MuHIMYM Maxcumym

Texymmii KonTposbnas Touka Ne 1 18 30
KonTtponsnas pabdora 1 9 15

Jenosas urpa 9 15

KontpoabHasi Touka Ne 2 18 30

JlokJazi ¢ ONIMOHUPOBAHHEM 9 15

KonTtponsHas pabdora 2 9 15

IIpomMeskyTOUHBII 3a4er ¢ oLeHKOM 24 40
3aueTHbIN OuileT 24 40

HUTOI'O no aucuunInHe 60 100

Bbonychl: noouipuTenpHble 6aUIbl CTYAECHT MOJIy4YaeT K CBOEMY PEHTHHIY B KOHILIE CEMECTpa 3a
IPUCYTCTBUE Ha JIEKUUAX, MPAKTUYECKUX M J1a0OpATOPHBIX 3aHATHSIX U AKTUBHYIO U PETYISPHYIO
paboTy Ha 3aHATHIX. boHyc (MpemMuanbHble 6aibl) He MOXKET MPEeBbIIaTh 5 0aJlIoB.

HITpadsl: 32 HECBOEBPEMEHHYIO C1adyy JIAOOPAaTOPHBIX U KypcoBOM paboT MU pedepaTuBHBIX
COOOIIEHUH JOCTUTHYTas OLIEHKa MOXKeT ObITh cHIbkeHa Ha 10% (3a KaxIblii BUJA TEKYILEro
KOHTPOJIS).

[Iponienypa olLeHUBaHMSA 3HAHWM, YMEHMH, BIaJE€HUM MO AMCUUIUIMHE BKJIIOYACT Y4YeT
YCIELIHOCTH [0 BCEM BHJIaM 3asIBJIEHHBIX OLICHOUYHBIX CPEJICTB.

[IpaBuia 1e10BOM Urpbl JOBOAATCS 10 CTYJAEHTOB B Hayane ocBoeHus Pa3aena 3. [loaroroBka
K WUrpe KOHTPOJMPYETCS Ha NpOTSHKEHMM Bcex 3aHsATui Pasznena 3. [lenoBas urpa mpoxoAuT Ha
nocjaeIHeM 3aHATuM 1o Paszneny 3, koTopoe IpoBOIUTCS B MHTEPAKTUBHOM (GopMme.

Tembl nOKIAOB pachpenenstorcs Ha mnepBoM 3aHstuu, 2015. 289 camo Paszmeny 4,
COIJIaCOBBIBaeTCsS TIpauK BBIIOJIHEHUS PA0OT CTYACHTAMH M ONIOHEHTaMH. 3alluTa JO0KJIaJ0B
NPOXOJUT B JIBa dTamna: B KoHIe Paznena 4 u Pa3nena 6 Ha MpakTHYECKHUX 3aHATHSIX (MHTEPAKTUBHBIX ),
IPOBOJUMBIX B (hOpMe cCeMUHAPOB-KOH(EPEHIIHIA.

B kxoHI1E cemecTpa MpOBOAUTCS MPOMEKYTOUYHAsI aTTECTALMA B BHUJE 3a4€Ta C OLIEHKOM, UTO
MO3BOJIIET OLEHUTh COBOKYMHOCTh INPUOOPETEHHBIX B Impolecce oOydeHus kommereHuui. Ilpu
BBICTABJICHUU WTOTOBOM OIICHKHM IpUMEHseTCsl OalsIbHO-PEHTHHIOBas CHCTEMa OLIEHKH PEe3yJIbTaTOB
oOyuenusa. K cnade 3auera ¢ ONEHKOHM JOMycKaroTCs ydaliuecs, KOTOpbIE YCIEUIHO IMPEOI0JIeIH
OLICHOYHBIE MEPONPUATUH TEKYILIETO KOHTPOJIS.

4. TunoBble KOHTPOJILHbIE 32JaHUA HJIU HHbIE MATePHAJIbl, He00X0AUMbIe /IJI OLleHKH 3HAHUIA,
YMeHHii, HABLIKOB




MHUHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHUS POCCUMCKONH ®EJIEPALIAU
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

Hanpasnenue 03.04.02 ®dusuka
[Tpodunb «MHHOBAIMOHHDbIE TEXHOJOTNH B SAACPHON MeIUIIMHE
Hucounanna HerjekTpuyeckne NpuMeHeHNs SIAEPHLIX TEXHOJIOT Ui

3AYETHBIN BUJIET Ne 1

1. PaI[I/IOBKOJ'IOFI/IHI HUCTOPUW Ppa3BUTUA N CCTOAHANIHUC 3a1a49N
2. Pa,Z[I/IOBKOHOFH‘{eCKHG MMOCJICACTBHUA paauallMOHHBIX aBapHﬁ

3. 3amaua
CocraBuTenn A.A. Yganosa
PyxoBonutens OOII C.H. Kopsikun

31 aBrycra 2022 r.

MHUHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHHUS POCCUMCKON ®EJEPALIMA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICIHIEI'O OBPA3OBAHI A

«HannoHabHbBIN HCCIIeI0BATENBCKUM SAEPHBIN YyHUBEepcuTeT «MUDN)
OOHMHCKHMI HHCTUTYT ATOMHOI JHEPreTUKHU —
(I)HJ'II/IaJ'I (I)e/:[epanLHoro rocyaapCTBEHHOTO aBTOHOMHOI'O 06pa30BaT€J’IBHOFO YUPEKACHUA BBICIICTO
obpazoBanus «HarmoHa bHBIN UCCIENOBATENLCKUH epHbIi yHIBEpcHTeT « MU DI

Otnenenue s1epHON QUMK U TEXHOJIOTHM

Hampagsnenue 03.04.02 ®dusuka
[Tpodus «MHHOBAIIMOHHDLIE TEXHOJOTMH B SAAEPHOH MeTUIIMHE
JucuuminHa HerjekTpuueckne NpUMeHEeHHs SIAEePHBLIX TEXHOJIOI Ui

3AYETHBIN BUJIET Ne 2

1. Knaccudukanusi HCTOYHUKOB HOHU3UPYIOLIETO U3IYYCHUS U UX BKJIAJ B
103y o0ydueHus: HacesneHus 3emiu. [pupoansiii paauaiMoHHbI GOH

2. PanoHoBas npobiema

3. 3amaua
CocTraBuTenb A.A. Ypaanosa
Pykooautens OOIT C.H. Kopsikun

31 aBrycra 2022 .



MHUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHUS POCCUMCKOM ®EJEPAIIUA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOrO rocy1IapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIICTO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

Hampasnenue 03.04.02 ®dusuka

[Tpodunb «MHHOBALIMOHHDLIE TEXHOJOTNH B AACPHONH MeTUIIMHE

Hucounanna HerjekTpuyeckne NpuMeHeHNs SIAEPHLIX TEXHOJIOT Ui
3AYETHBIN BUJIET Ne 3

1. VCTOYHUKY MOHU3UPYIOIIETO U3TYUYCHUSI €CTECTBEHHOTO MPOUCX0XKICHUSI.
Texuorenno n3meHeHHbIi EP®

2. SlmepHoe Hacneque

3. 3amaua
CocraBuTenn A.A. Yganosa
Pykosogutens OOII C.H. Kopsikun

31 aBrycra 2022 r.

MHUHUCTEPCTBO HAYKH M BBICIIEIO OBPA3OBAHHUS POCCUMCKON ®EIEPALIMA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE BBICHIEI'O OBPA3OBAHI A

«HaunoHabHBIN HCClen0BaTENbCKUM saepHbli yHUBepcuTeT « MUDN»
OOHMHCKHMI HHCTUTYT ATOMHOI JHEPreTUKHU —
(I)HJ'II/IaJ'I (I)ezlepanLHoro rocyaapCTBEHHOTO aBTOHOMHOI'O 06pa30BaT€J’IBHOFO YUPCKACHUA BBICIICTO
obpazoBanus «HarmoHa bHBIN UCCIENOBATENLCKUH epHbIi yHIBEpcHTeT « MU DI

Otnenenue s1epHOi GU3NKKU U TEXHOJIOTUH

Hanpasnenue 03.04.02 ®u3nka
[Tpodunb «/HHOBALIMOHHBbIC TEXHOJOIMH B S/ICPHON MeIULIHHE»
Hucnurmmina HesJiekTpuyeckne NpUMeHEeHHUs SiIePHbIX TEXHOJIOTHl
3AYETHBIN BUJIET Ne 4
1. OcHOBHBIE HCTOYHUKH PAIMOAKTUBHOIO 3arps3HEHUS OKPYKAIOIIEeH CpeIbl

2. PernameHTHpOBaHME BO3ACHCTBUS HOHU3UPYIOIINUX U3TyYCHHUI Ha
HaceneHne. OrpaHnyeHue CoIepKaHns paJuOHYKINIOB B IPOIYKTaxX

MUTaAHUI
3. 3anauya
CocraBuTenb A.A. Ynanosa
Pykooautens OOIT C.H. Kopsikun

31 aBrycra 2022 .



MHUHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHUS POCCUMCKONH ®EJIEPALIAU
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOI IJHEPreTHUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIENOBATENBCKUN SAepHBINA yHUBEepcUTeT «MU DN

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

Hampasnenue 03.04.02 ®dusuka
[Tpodunb «HHOBAIMOHHEIE TEXHOJIOIMH B SIIEPHOH MeIUITHHE»
Hucounanna HesnekTpHueckne NMpUMEHEHHUS SJIEPHBIX TEXHOJIOTHHA
3AYETHBIN BUJIET Ne 5
1. COCTaB " BUAbI TCXHOI'CHHBIX PAJIHOAKTHBHBIX BI)IHaIIeHHﬁ
2. KOHTpMepBI B CEIBCKOM XO3IUCTBE IIpHU PAIUOHYKIUIHOM 3arps3HCHUN
TEPPUTOPUU
3. 3amaua
CocraBuTelb A.A. Yganosa
PyxoBonutens OOII C.H. Kopsikun

31 aBrycra 2022 r.

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHHMSA POCCHUWCKOW ®EJIEPAIIAN
OEJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXIEHUE BBICIIEI'O OBPA3OBAHUA

«HanumoHampHbIN UCCIIEI0BAaTENbCKUN A1epHbI yHUBEepcuTeT « MU D »
OOHMHCKHMI HHCTUTYT ATOMHOM JHEPreTHKHU —
¢bunman heaepanbHOro rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOIO YUPESK/ICHHUS BBICIIIETO
oOpa3zoBanus «HanmoHambHBINA UCCIIENOBATENLCKUN sAepHbIN yHUBepcuTeT « MU D

Otnenenue saepHON GUBMKU U TEXHOJIOTUI

Hampagsnenue 03.04.02 ®dusuka

[Tpodus «MHHOBAIIMOHHDLIE TEXHOJOTMH B SAAEPHOH MeTUIIMHE

Juctumnanna HedjaekTpuueckue NpuMeHeHN SIAEPHLIX TEXHOJIOT A
3AYETHBIV BUJIET Ne 6

1. TloBeaenue paaoHYKINAOB B mouBe. [lepBuyHOE U BTOPUYHOE
nepepacnpeaciceHue paIuoHyKINA0B B IOUBE
2. Papnanuonnas 00cTaHOBKA Ha TeppuTopun Poccuiickoii ®enepanyu

3. 3amaua
CocTraBuTenb A.A. Ypaanosa
Pykooautens OOIT C.H. Kopsikun

31 aBrycra 2022 .



MHUHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHUS POCCUMCKONH ®EJIEPALIAU
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM YJHEPTreTHKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

Hampasnenue 03.04.02 ®dusuka

[Tpodunb «MHHOBAIMOHHbIE TEXHOJOITMH B SIACPHON MeTUIIMHE»)

Hucounanna HerjekTpuyeckne NpuMeHeHNs SIAEPHLIX TEXHOJIOT Ui
3AYETHBIN BUJIET Ne 7

1. AspanbHOe NOCTYIUICHUE PAIMOHYKIIUI0B B pacTeHUs. OCHOBHBIE (PAKTOPHI,
CIOCOOCTBYIOIME BHEKOPHEBOMY MOTJIOMIEHUIO PAAUOHYKIIUIOB

PaCTCHUAMU
2. AFpOTGXHI/I‘-IGCKHe MCPOIIPUATHA HAa PATHUOAKTHBHO 3aI'PA3HCHHBIX
TEPPUTOPUAX
3. 3amaua
CocraBuTenb A.A. YaanoBa
PyxoBonurens OOII C.H. Kopsixkun

31 aBrycra 2022 r.

MUHUCTEPCTBO HAYKH M BBICIIETO OBPA30OBAHUS POCCHUNCKON ®EJIEPALIUU
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HanumoHambHbIN UCCIIEI0BATENbCKUN A1epHbI yHUBEepcuTeT « MU D »
OOHMHCKHMI HHCTUTYT ATOMHOM JHEPreTHKH —
¢$unman henepasbHOro rocyIapCTBEHHOIO aBTOHOMHOTO 00Ppa30BaTeIbHOIO YUPEXKICHUS BBICIICTO
oOpa3zoBanus «HanmoHambHBIN UCCIIENOBATENLCKUN sAepHbIN yHUBepcuTeT « MU D

Otnenenue sa1epHOM (HU3UKH U TEXHOJIOTUN

Hampagsnenune 03.04.02 ®dusuka

[Tpodunb «/HHOBALIMOHHBIC TEXHOJOIMH B S/ICPHON MeIULIUHE»

JucuuminHa HerjekTpuueckyue NpuMeHEHN SIEPHBIX TEXHOJIOT Uil
3AYETHBIV BUJIET Ne 8

1. KopHeBoe noctymieHne paaiuoHyKIua0B B pacTeHusi. OCHOBHbBIC (DaKTOPBI,
CIOCOOCTBYIOIME KOPHEBOMY TOTJIONICHUIO PATUOHYKIUIOB PACTCHUSIMHU
2. MeponpusaTus 10 CHIKEHHIO COJIECPKaHUS PAAUOHYKIUIOB B MPOTYKITHH

JKHUBOTHOBOACTBA
3. 3agauya
CocraBuTenb A.A. Yanosa
Pykooautens OOIT C.H. Kopsikun

31 aBrycra 2022 .
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MHUHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHUS POCCUMCKONH ®EJIEPALIAU
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENbCKUN SAepHBIA yHIBEpcuTeT «MU D)

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

Hanpasnenue 03.04.02 ®dusuka
[Tpodunb «MHHOBALIMOHHDLIE TEXHOJOTNH B AACPHONH MeTUIIMHE
Hucounanna HerjekTpuyeckne NpuMeHeHNs SIAEPHLIX TEXHOJIOT Ui

3AUETHBIN BUJIET Ne 9

1. PaguoHyK/IHIbI B OPraHU3ME )KMBOTHBIX: ITyTH MOCTYIUIEHUS U (DAKTOPHI,
MO (DULUPYIOLIUE TOCTYIJICHUE PAAUOHYKINIOB B OPTaHU3M
2. MeponpusaTys 0 CHIYKEHUIO COJIEPKaHUs paJUOHYKIIUI0B B IPOTYKIIUU

paCTeHI/ICBOI[CTBa
3. 3amaua
CocraBureib A.A. Ypaanosa
Pykosogutens OOII C.H. Kopsikun

31 aBrycra 2022 r.

MHUHUCTEPCTBO HAYKH M BBICIIEI'O OBPA3OBAHHUS POCCUMCKON ®EIEPALIMA
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HaunoHabHBIN HCClen0BaTENBCKUM SaepHbli yHUBepcuTeT « MUDN»
OOHMHCKHMI HHCTUTYT ATOMHOI JHEPreTUKHU —
(I)HJ'II/IaJ'I (I)ezlepanLHoro rocyaapCTBEHHOTO aBTOHOMHOI'O 06pa30BaT€J’IBHOFO YUPCKACHUA BBICIICTO
oOpazoBanus «HarmoHa bHBIH UCCIENOBATENLCKUH AaepHbIi yHIBEpcHTeT « MU DI

Otnenenue siepHOM PU3MKK U TEXHOIOTUH

Hampagsnenue 03.04.02 ®du3uka
[Tpoduns «/IHHOBALIMOHHBIE TEXHOJIOIMH B SI/ICPHO MEIUIIUHE)
Hucuunrmmaa HedJjiekTpuyeckye NpUMeHEHHU s SICPHbIX TEXHOJIOTHI

3AYETHBIA BWIET Ne 10

1. MeTtaboau3M paMOHYKIUAOB B OpraHU3Me KUBOTHBIX
2. ArpOoXMMHYECKHE MEPOIIPUATHS HA PAAUOAKTUBHO 3arps3HEHHBIX

TEPPUTOPUAX
3. 3anauya
CocraBuTenb A.A. Ynanosa
PyxoBonurens OOII C.H. Kopsikun

31 aBrycra 2022 1.

11



MHUHHUCTEPCTBO HAYKHU M BBICIIETO OBPA3OBAHUS POCCUMCKOMN ®E JIEPAIIUM
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢unman henepanbHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEKICHHUS BBICIICTO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHOi GU3HKH U TEXHOJIOTUI

Hanpasnenue 03.04.02 ®dusuka
[Tpodunb «MHHOBALIMOHHDLIE TEXHOJOTNH B AACPHONH MeTUIIMHE
Hucounanna HedjaekTpuyeckne NpUMeHEeHUS SIAEPHLIX TEXHOJIOT Uil

3AUYETHBIA BUIET Ne 11

1. EcrecTBeHHBIC U UICKYCCTBEHHBIE UICTOUHUKHY pauallii U X 3HAaUYCHUE B
PaaNO3KOJIOTUH

2. [lpornosupoBanue 3arpsi3HEHUs MPOAYKIIUU PACTEHUEBOCTBA U
’KUBOTHOBO/ICTBA PAJIMOHYKIIUIAMHU

3. 3amaua
CocraBureib A.A. Ypaanosa
Pykosogurens OOIT C.H. Kopsikun

31 aBrycra 2022 r.

MHUHUCTEPCTBO HAYKH M BBICIIEI'O OBPA3OBAHHUS POCCUMCKON ®EIEPALIMA
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHbIN HCCIIeTI0BATENBCKUM SAEPHBIN YyHUBepcuTeT «MUDN)
OOHMHCKHMI HHCTUTYT ATOMHOI JHEPreTUKHU —
(I)HJ'II/IaJ'I (I)e/:[epanLHoro rocyaapCTBEHHOTO aBTOHOMHOI'O 06pa30BaT€J’IBHOFO YUPCKACHUA BBICIICTO
oOpazoBanus «HarmoHa bHBIH UCCIENOBATENLCKUH AaepHbIi yHIBEpcHTeT « MU DI

Otnenenue sepHOM (PU3UKHU U TEXHOJIOTUH

Hampagsnenue 03.04.02 ®du3uka
[Tpoduns «/IHHOBALIMOHHBIE TEXHOJIOIMH B SI/ICPHO MEIUIIUHE)
Hucuunrmmaa HedJjiekTpuyeckye NpUMeHEHHU s SICPHbIX TEXHOJIOTHI

3AUETHBIA BIIET Ne 12

1. dopMUpOBaHUE MOJIOMIEHHBIX 103 Y PACTEHUN

2. [IporrHo3upoBaHue 1036l 00TyUEHHUS YeIOBEKa MpU yIOTpeOIeHUN
MIPOAYKTOB, COACPIKAIIUX PaTAUOHYKIUIBI
3. 3anaua
CocTraBuTenb A.A. Ypaanosa
Pykooautens OOIT C.H. Kopsikun
31 aBrycra 2022 .

12



MHUHUCTEPCTBO HAYKHM M BBICIIEIO OBPA3OBAHUSA POCCHHCKOW ®EIEPALIMU
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOrO rocy1IapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIICTO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

Hanpasnenue 03.04.02 ®dusuka
[Tpodunb «MHHOBALIMOHHDLIE TEXHOJOTNH B AACPHONH MeTUIIMHE
Hucounanna HerjekTpuyeckne NpuMeHeHNs SIAEPHLIX TEXHOJIOT Ui

3AUYETHBIA BIWIET Ne 13

1. ®opmupoBaHue TOTIOMEHHBIX 103 HPH 0ONYYeHHH KHBOTHBIX

2. PainanmOHHO-TUTUEHUYECKHE ACTIEKTHI CEIbCKOXO03AHCTBEHHOTO
WCMOJIb30BaHUs TEPPUTOPHH, 3arPS3HEHHON PaIMOAKTUBHBIMU BEIIECTBAMM.
[TpuHUMTIBI 30HUPOBAHUSA

3. 3amaua

CocraBuTenb A.A. Ynanosa
PyxoBonurens OOII C.H. Kopsikun
31 aBrycra 2022 r.

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHHMSA POCCHUWCKOW ®EJIEPAIIMN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HanumoHambHbIN UCCIIEI0BATENbCKUN A1epHbI yHUBEepcuTeT « MU D »
OOHMHCKHMI HHCTUTYT ATOMHOM JHEPreTHKHU —
¢unman penepanbHOro rocyJapCTBEHHOI'O aBTOHOMHOT'O 00Pa30BaTEIbHOTO YUPEKACHNUS BBICIIETO
oOpa3zoBanus «HarmoHambHBINA UCCIIENOBATENLCKUN sAepHbIN yHUBepcuTeT «MU DI

Otnenenue saepHOM (PU3UKHU U TEXHOJIOTUH

Hanpasnenue 03.04.02 ®du3nka
[Tpodunb «/HHOBALIMOHHBIC TEXHOJOIMH B S/ICPHON MeIULIHHE»
Hucnurmmina HesJiekTpuyeckne NpUMeHeHH s SiIePHbIX TEXHOJIOTHl

3AUETHBIA BUJIET Ne 14

—_

. bruonornyeckoe AeUCTBUE paguallii HA PaCTCHUS

2. PagnanmoHHO-TUTHEHNYECKHUE aCIEKThI CEIILCKOXO03SIMCTBEHHOT'O
WCTIOJIb30BAHUS TEPPUTOPHUH, 3aTPSIZBHEHHON paiuOaKTUBHBIMU BEILIECTBAMM.
[Tepuoauzaiust 06CTaHOBKH MOCJIE€ paIUallMOHHON aBapuu

3. 3amaua
CocTaBuTenb A.A. Ypaanosa
Pykooautens OOIT C.H. Kopsikun

31 aBrycra 2022 1.
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MHUHHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHHUS POCCHUMCKON ®EJIEPAIIUA
OENEPAJIBHOE TTOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXJAEHUE BBICIHIEI'O OBPA3OBAHI A

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

Hanpasnenue 03.04.02 ®dusuka
[Tpodunb «MHHOBALIMOHHDLIE TEXHOJOTNH B AACPHONH MeTUIIMHE
Hucounanna HerjekTpuyeckne NpuMeHeHNs SIAEPHLIX TEXHOJIOT Ui

3AUYETHBIN BIWIET Ne 15

1. Buonoruueckoe neiictaue paadanuy Ha )KUBOTHBIX

2. TIpuopuTeTHBIE MEPHI 11 YMEHBIIEHUS PaJUalliOHHON HarPy3KH Ha
HACEJICHUE U CEJIbCKOXO3ACTBEHHbIE O0OBEKThI B PAHHUIN MTEPUOT
paaalOHHON aBapHUH

3. 3amaua
CocraBuTenn A.A. Yganosa
PyxoBonutens OOII C.H. Kopsikun

31 aBrycra 2022 r.

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHHUSA POCCHUWCKOW ®EIEPALIMN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HaunoHabHBIN HCCIIeN0BaTENBCKUM SaepHbIi yHUBepcuTeT « MU DN
OOHMHCKHMI HHCTUTYT ATOMHOI JHEPreTUKHU —
¢bunman heaepanbHOro rocy1apCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIbHOIO YUPESK/ICHHUS BBICIIETO
obpazoBanus «HarmoHa bHBIN UCCIENOBATENLCKUH AepHbIi yHIBEpcHTeT « MU DI

Otnenenue saepHO GU3MKU U TEXHOJIOTUI

Hampagsnenue 03.04.02 ®dusuka
[Tpodus «MHHOBAIIMOHHDLIE TEXHOJOTMH B SAAEPHOH MeTUIIMHE
JucuuminHa HerjekTpuueckre NpUMeHEeHHs SIAePHBLIX TEXHOJIOIHid

3AUYETHBINA BIIET Ne 16

1. PasButue pagno6uonornueckoro shdexra
2. KoHuenuus paguaoHHON SKBUBATECHTHOCTH

3. 3anauya
CocraBuTeib A.A. Ynanosa
Pykooautens OOIT C.H. Kopsikun

31 aBrycra 2022 .
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KpuTtepun onieHMBaHUA KOMIIETEHIMH (Pe3YIbTATOB):

OrerHka «oTan4Ho» (35-40 6ayioB) CTaBUTCS, SCIIH:

e [lomHO pacKkphITO CONEpKaHNE MaTepralia Ouera;

e Marepuan M3JIOKEH TI'PaMOTHO, B OIPEICICHHOW JIOTMYECKOW IOCIEN0BATEIbHOCTH, TOYHO
UCTIONB3YETCSI TEPMUHOJIOTHS;

e [loka3zaHo yMeHHE WJUTFOCTPUPOBATH TECOPETHUECKUE TOJIOKEHUS KOHKPETHBIMHU MPUMEPAMU,
MPUMEHSTh UX B HOBOU CUTYAIIHH;

e [IpomemoHCTpUpPOBaHBI CHOPMUPOBAHHOCTD U YCTOHYMBOCTh KOMIIETCHIINN, YMCHUN U HABBIKOB;

e  OrtBeT NpPoO3BYyYaj CaMOCTOSITEIBHO, 0€3 HABOISIINX BOIIPOCOB;

e JlomymieHbl OJIHA — JBE HETOYHOCTH IPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB, KOTOPHIE
HCIIPABIISIOTCS 110 3aMEYaHUIO.

Orenka «xopomoy (29-34 Gaia) cTaBUTCSI, SCIIH:

e OrtBeT yIOBIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIEHKY «5», HO TMPU 3TOM MMEET OJUH W3

HEJIOCTATKOB:

B u3105xeHu# onmymeHbl HeOObIINE MPOOEITbI, HE UCKA3UBIIINME COICPIKaHUE OTBETA,

JlonyieHbl OJMH — JBa HEJOYeTa MPH OCBEIICHHH OCHOBHOTO COJICP)KaHHs OTBETa JMOO TpHU

PELICHUH 33]1a4U, UCIIPABJICHHBIC 110 3aMEYaHUI0 TIPUHUMAIOIIETO 3a4ET;

e JlomymeHsl omuOKa WM Oojiee JBYX HEIOYETOB IMPH OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB
au00 clenaHbl apuMETUYCCKHE ONIMOKU MPH PEIICHUH 3a7ad, KOTOPbIC JIETKO HMCIPAaBIISFOTCS
10 3aMEYaHUI0 TIPUHUMAIOIIETO 3a4eT.

O11leHKa «y/I0BJIETBOPUTEIbHOY (25-28 6aI0B) cTaBUTCS, ECIIH:

e HemomHOo WM HEMOCIENIOBATEIbHO PACKPBITO COJACPIKaHUE MaTepualia, HO IOKa3aHO oOIiee
MOHMMaHKE BOIIPOCA U MPOJACMOHCTPUPOBAHBI YMEHHSI, TOCTATOYHBIC [Tl TAIbHEHIIIETO YCBOCHHS
Marepuana;

e lmenuch 3aTpynHEHUS WIH JOMYIICHBl OIIMOKKA B OMPEJCICHUU TMOHSTHHA, HCIOJIb30BAHUU
TEPMHHOJIOTHH, PEIICHUH 3329, UCIIPABICHHBIE MIOCIIC HECKOIBKUX HABOSIIINX BOTIPOCOB;

e [lpm HenomHOM  3HAHWW  TEOPETHYSCKOTO  MaTepuWaja  BBIIBICHA  HEJOCTATOYHAs
c(OpPMHUPOBAHHOCTH KOMITETEHITHI, YMEHUH W HABBIKOB, CTYJCHT HE MOYKET MPUMEHHUTH TCOPHIO B
HOBOH CUTYaLlUH.

OreHka «Hey10BJIeTBOPUTEIbHO» (0-24 Gaia) CTaBUTCS, SCITH:

e He packpbITO OCHOBHOE COJIEp)KaHHE BOTIPOCOB B OHIIETE;

e OOHapy)X€HO HE3HAHHWE WJIM HETOHMMAaHHWE OOJbIIeH WIM HamboJsiee BaXKHOW YacTH Y4eOHOTO
MaTepuana, KacarIlerocs BOIPOCOB B OUIIETE;

Jomnymensl  ommOKM B OMNpeACNeHWH  TOHATUH, TPU  KCIONb30BAHHUH  TEPMHUHOJOTHH,

JEMOHCTPUPOBAHUU TPAKTUYECKMX HABBIKOB, KOTOpbIE HE WCIPABIEHBI TOCIE HECKOIBKUX

HABOJISIINX BOITPOCOB.

Onucanue MKAaJbl OIICHUBAHUA

Onenka Bonpoc 1 Bonpoc 2 3apgaua BPC
OT1nuyuHO 11-12 11-12 14-16 36-40
Xopormro 9-11 9-11 12-13 30-35
VY 1oBreTBOPUTENHHO 7-9 7-9 10-11 24-29
HeynosnerBopurenbHO <7 <7 <10 <24
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MHUHHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHHUS POCCHUMCKON ®EJIEPAIIUA

OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

Hanpasnenue 03.04.02 ®dusuka

[Tpodunb «MHHOBALIMOHHDLIE TEXHOJOTNH B AACPHONH MeTUIIMHE

Hucounanna HerjekTpuyeckne NpuMeHeHNs SIAEPHLIX TEXHOJIOT Ui
BOIIPOCHI K 3AUYETY

w

®

10.

11.

12.

13.

14.
15.
16.
17.

18.
19.

Pa3zjnen 1. O6mme Bonmpochbl paHo3KOJIOTHH

Paguoskonorus: ucropus pa3BUTUS U CETOAHSIIHUE 3a/1a4U

Paznen 2. Paanonykiauabsl B 0uocdepe

Knaccugukanuss MCTOUHUKOB HOHH3HPYIOIIETO H3JIYYEHHS M WX BKJIAJ B J103y OOIy4YeHHUs
HacesneHus 3emun. [IpupoaHbIi paaraniMoHHBIN (HOH.

EcTecTBeHHbIE U UCKYCCTBEHHbIE HCTOUHUKH PaJMallU U UX 3HAYEHUE B PaJHOIKOJIOTHH
VCTOUHMKHM HMOHM3UPYIOIIETO HW3JIYYEHHUS €CTECTBEHHOIO IPOUCXOXKACHUSA: KOCMUYECKOE
U3Iy4YeHUE, KOCMOTEHHbIE  pAAUOHYKIMJIbI, E€CTECTBEHHbIE  PAaJMOHYKIUIBl  3E€MHOIO
MPOUCXO0XKICHUsA. TeXHOreHHO n3MeHeHHbI EPD

OcCHOBHbBIE UICTOYHHUKHU PaIMOAKTUBHOTO 3arps3HEHUS OKPYKAIOLIEH Cpeibl: UCIIBITAHUSI SIIEPHOTO
OpYKHs M SICPHBIE B3PBIBBI B MHPHBIX LEJAX, SACPHBIA TOIUIMBHBIM IUKI, PaJuallMOHHBIC
aBapHM, aTOMHBIN QUIOT U Jp.

CoctaB M BUABl TEXHOTEHHBIX pPAJMOAKTUBHBIX BBINAJCHUN: PAJIUOM3OTONHBIA COCTaB
BbIMa/IeHUH, (OPMBI MPUCYTCTBUS PAJUOHYKIMIOB B BBIOpOCax, OCakJeHHE M3 aTMocdepbl Ha
3EMHYIO [IOBEPXHOCTH

[ToBenenne paguoOHYKINIOB B MouBax. KoauuecTBEHHBIE XapaKTEPUCTUKH PaJUOAKTUBHOTO
3arpsi3HeHus NouBkl. [lepBu4HOE ¥ BTOPUYHOE NepepacpeieieHHe PaIlUOHYKIIUIOB B [TI0YBE
[Tepenoc paaroHyKINI0B B aTMochepe

AbdpanbHoe MOCTYIJIEHUE PAAMOHYKINA0B B pacTeHUs. OCHOBHBIE (haKTOPbI, CHOCOOCTBYIOIIHE
BHEKOPHEBOMY IOTJIOIIEHUIO PAAHMOHYKIIUIOB PaCTCHUSIMHU

KopHeBoe mocTymiieHue paguoHYKIUA0B B pacTeHus. OCHOBHbIE (aKTOpbI, CIOCOOCTBYIOIIME
KOPHEBOMY MOTJIOUIEHUIO PAAMOHYKIMJIOB pacTeHusMH. KolnyecTBeHHbIE —IOKa3aTes,
XapaKTEepU3YIOIINE KOPHEBOE MOCTYIUIEHUE PATUOHYKIUIOB B PACTCHHUS

PagnoHykiauapl B OpraHu3Me >KMBOTHBIX: IMYTH MOCTYIUIEHHS M (aKTOpbl, Moauduuupyomume
NOCTYIUIEHUE PAJUOHYKIUAO0B B OpraHU3M

MeTtabonn3M paguoOHYKINAOB B OpPraHU3ME CEIbCKOXO3AWCTBEHHBIX KMBOTHBIX (BCAChIBaHME,
pacnpeziesieHue, HaKOIIJIEHHUE, BEIBEACHUE)

PaguoHykiauapl B BOAHBIX 3KOCHCTEMax: paclpelelieHHe, HaKOIUIeHWe W TpaHchopmaius.
MojenupoBaHue MPOLECCOB MUTPALIH PAIMOHYKIUJIOB B THApOCchepe

Pazgen 3. Paguoduosiorust pacTeHuii M ;)KUBOTHBIX

Jlo30BbIE  XAapaKTEpUCTHKH  pPAJUALMOHHOTO BO3ACHUCTBMS Ha pacTeHud. DopMmupoBaHuE
MOTJIOIIEHHBIX /103 Y PACTEHUI

Jlozumerpuyeckue  XapaKTepUCTUKM  BHEIIHEro  OOJMydeHHs JKMBOTHBIX. DopMupoBaHue
MOTJIOUICHHBIX /103 PU BHYTPEHHEM OOJIy4€HUHU )KMUBOTHBIX

Paszutue pammobuosnoruyeckoro sddekra (dpuznyeckas, (QUINKO-XUMHUYECKAsA, XUMHUECKas,
OuosornyecKasi CTaJIum )

Pagno6uonornyeckue 3¢ppexTsl Ha MOJIEKYJIIPHO-KIETOYHOM YPOBHE

PagnoGuonornyeckue 3¢heKTsl Ha OpraHu3MEHHOM, MOMYJISALUOHHOM M SKOCUCTEMHOM YPOBHE
PanrouyBCTBUTENBHOCTD KHUBBIX OPIraHU3MOB U BO3MOXKHOCTHU €€ MOAU(UKAIIH
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20. buonornyeckoe fefCTBUE pajualy Ha pacTeHus. PaguannonHas CTUMYJIALUS POCTa U pa3BUTHS
pacteHuit. [IpolyKTHBHOCTD 1 Ka4eCTBO ypokasi 00JydeHHBIX pacCTCHUM

21. buonornyeckoe JeiicTBUE paguallid  HAa OKMBOTHBIX pPAa3HbIX CUCTEMAaTHMYECKUX TIpYIII.
Pagunanmonnsle 3¢ ¢exTsl B TKaHIX W OpraHax >KUBOTHBIX. JleHiCTBHE paauanyy Ha OpraHu3M
YKUBOTHBIX

22. PaguanmoHHas 3amura OUOTHI: AHTPONOLEHTPUYECKMH M HKOLEHTPUYECKUN  IOAXOIbI.
Hesarensanocts MKP3 u npyrux opranmzanuii. Konuemnus pedepeHTHBIX )KUBOTHBIX U PACTEHHH.
Konuenmus «ypoBHeil o6ecriokoeHHOCTH». KoOHCepBaTUBHBIN U BEpOATHOCTHBIN METO/IbI OLEHKU
JIOITYCTUMBIX YPOBHEW 00IydeHus1 OMOLIEHO30B

Pa3nes 4. CoBpeMeHHbIE PaIH03K0JIOTHYECKHE NPO0/IeMBbI 5/1ePHOIl JHePreTHKH

23. PamonoBas npo6iema. MicTouHuKH pajioHa, XapaKTepHbIe KOHIICHTPAIIUHN B OKPYKaIOIIEH cpeje.
PaguanyonHas ¥ 3K0J0ru4eckas OacCHOCTb paJoHa

24. SinepHoe  Hacienue:  OCHOBHBIE  TIOHATHS, COBPEMEHHOE  COCTOSIHME,  MEXKIyHapoJHas
JESITEIbHOCTD

25. PagroakTUBHBIE OTXOJBI: KJIACCH(HKAIMS, COBPEMEHHOE COCTOSHHME, 3aa4d M TPOOIEeMBI
Paio3KOJIOTUU

26. PagrosKonornuecKuii KOHTPOJIb TP BBIBOJE SACPHO- M PAaIUAIIMOHHO-ONACHBIX OOBEKTOB W3
sKkcrryaranuu. Konuennus paguanuoHHON 3KBUBAJIEHTHOCTH

27. PagrosKoJIOTHYECKUE MTOCTIEICTBUS PaJUAIMOHHBIX aBapyii. MexXayHapoHast IIKaa sSAepHBIX U
panuosnoruueckux coosiTuil. KpyrnHele pagualnoHHble aBapuu: XapaKTepHbIE 0COOCHHOCTH

28. OCOOCHHOCTH KpPYIHBIX aBapuUM C TOYKW 3PEHHUS PAaTUAlMOHHOTO BO3ICHCTBUS Ha OHOTY.
CocTosHHE TPUPOAHBIX NOMYJIALMNA HAa PAJUOAKTUBHO 3arpsI3HEHHBIX TEPPUTOPUAX

29. Pagnanimonnast o6ctaHoBKa Ha Tepputopun Poccutickoit @enepanuu

Pasnen 5. BeneHue celbCKOXO03SIICTBEHHOI0 NPOU3BOJACTBA B YCJOBHSAX PAaJAMOHYKJIHIHOTO
3arpsi3HeHus!

30. PagnaninoOHHO-TUTHEHUYECKHE aCTEKThl CEeJIbCKOXO3HCTBEHHOTO HCIOJIb30BaHUS TEPPUTOPHUH,
3arpsiI3HEHHOM  paJiMOaKkTUBHBIMM  BemlecTBaMu. IlpunHuunel 3oHupoBanus. [lepuoauzanus
00CTaHOBKH TOCIIE PaJHallMOHHON aBapuu

31. PernameHTHpOBaHNE BO3ACHCTBUS MOHM3HMPYIOUINX H3ITydeHUI Ha HaceneHue. OrpaHuveHue
COJIEp’KaHUs PAIMOHYKIIUIOB B IPOIYKTaX MUTaHUS

32. KoHTpMeEpHI B CEITHCKOM XO3SHCTBE MIPH PATHMOHYKIHIHOM 3arPsS3HEHUHN TEPPUTOPUN

33. ArpoTexHUYeCcKHe MEPONIPUATHS Ha PaIMOAKTUBHO 3arPs3HEHHBIX TEPPUTOPHIX

34. ArpoxuMHUYECKUE MEPOTIPUATHSI Ha PAJJHOAKTUBHO 3arps3HEHHBIX TEPPUTOPHUIX

35. MeponpusTHs 0 CHUKEHUIO COJIePKAHUS PAAMOHYKIHIOB B IPOAYKIMH PACTEHUEBOACTBA

36. MeponpusTHs IO CHUKESHHIO COJICPKAHUS PAAHMOHYKIIHIOB B IPOXYKIIH KHBOTHOBOJICTBA

37. IlpuoputeTHple Mepbl s YMEHBIICHUS pAJAMAllMOHHOM HAarpy3Kd Ha HaceleHHe W
CeNIbCKOXO035HCTBEHHBIE O0BEKTHI B pAaHHUI TIEpUO/]] paJAHallMOHHON aBapuu

38. [Iporao3upoBaHue 036l OOITYYCHHUS UEIOBEKA MPH YIIOTPEOICHHH TPOIYKTOB, COAEPIKAIINX
palMOHYKIIN/IbI

39. [IporHo3upoBaHue  3arpsi3HEHUS  MPOAYKIMHM  pPACTEHHEBOJICTBA WM KMBOTHOBOJICTBA
paMOHYKINaMH

Paznen 6. Hesneprernueckoe npuMeHeHHe sIEPHBIX H PATHATMOHHBIX TEXHOJIOT Ui
40. HayuHble ncciieZJoBaHUs € UCIIOJIb30BAaHUEM PAAMOHYKIINIO0B U HOHU3UPYIOIINX U3ITy4eHHUH
41. PaguanvoHHbIE U sJIEpPHBIE TEXHOJIOTMH B COBPEMEHHOM MHUpE
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MHUHHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHHUS POCCHUMCKON ®EJIEPAIIUA
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHOi GU3HKH U TEXHOJIOTUI

Hanpasnenue 03.04.02 ®dusuka
[Tpodunb «MHHOBALIMOHHDLIE TEXHOJOTNH B AACPHONH MeTUIIMHE
Hucounanna HerjekTpuyeckne NpuMeHeHNs SIAEPHLIX TEXHOJIOT Ui

KOMILJIEKT 3AJTAY K 3AYETY

3agaua 1. AxtuBHocTh K-40 B pacuere Ha kaxablii rpaMMm xumudeckoro snemenTa K cocrasuser 31
pacri/c. Kakoe KOIMYECTBO KAJIIMHHBIX yIOOpPEHHWH MOXHO BHECTH B TOYBY (B Kr/M? 110

KaJHI0), 4TOOBl YBEJIMYCHHUE YPOBHS PAJMOAKTHBHOTO 3arps3HEHUS HE IMPEBBICHIO 5
3
Ku/xkm=?

3amaua 2. YaenpHas aktuBHOCTh Cs-137 B mouBe cocraBmser 900 Bx/kr, a Sr-90 — 100 Bx/kr.
['yOuHa maxoTHOro ciiost 25 ¢M, IUIOTHOCTh MOYBHI | r/em®. Haiigure MOBEPXHOCTHYIO
IIJIOTHOCTH paI[I/IOaKTI/IBHOFO 3an$I3HeHI/I$I

3agauya 3. YaenbHas aktuBHOCTH 1mouBbl 500 Bbx/kr. HaiiTu miioTHOCTH 3arpsi3HEHUs TpU TIyOWHE
MaxoTHOTO ¢0s1 20 CM M IIJIOTHOCTH ITOYBHI 1,4 r/em®

3anaua 4. Cogepxanue kanus B nouse — 100 r/kr. KakoBa m10THOCTbh painOaKTUBHOTO 3arpsi3HEHUs?
(rmyOvHa MaxoTHOTO CJI0st 25 ¢M, TUIOTHOCTH TTOYBHI 1 F/CM3)

3agaua S. KakoBa yznenpHas aktuBHOCTh Cs-137 B mouBe B 30He orceneHus YepHoObuibckoir ADC
(>40 Ku/kB.kM)? 'myOrHa axoTHOTO €105 25 ¢M, MJIOTHOCTh MOYBHI p=1 r/em®,

3agauya 6. [IycThs yaenbHas akTUBHOCTH B MOYBE (JI€pHOBO-TIOI30MKCTast cynecyanas) Cs-137 - 4000
bx/kr. KakoBa Oyner akTUBHOCTH 1 Kr 3epHa ssumens? (pacuet uepe3 KII)

3agauya 7. InoTHOCTE pasinoaKkTUBHOTO 3arpsi3HeHus Tepputopun Sr-90 cocrapiuser 1 Ku/km?. Tlousa
— JIEpPHOBO-NIOA30JUCTas JerkocyrmuHucrasd. Kakoe xommyectBo Sr-90 comepkut
KapTo(esnb, BhIpAIIEHHbIN Ha 3TON TeppUTOpHH? MOXKHO JIM €ro ynoTpeoisiTh B MUy ?

3agaya 8: IlnoTHOCTE pagmoakTHBHOrO 3arpssHeHust teppuropun Cs-137 cocraBiser 5 Ku/km?.
[TouBa — gepHOBO-TIOA30IMCTAs cynecyaHas. [ myOuHa maxoTHOTo ciost 25 ¢M, IUIOTHOCTb
moussl 1 r/cm’. Kakoe kommdectBo Cs-137 COJIEPKUT STUMEHb, BBIPALLICHHBIM Ha ITOU
TeppuTOpUn’?

3amaua 9. ITyctb mioTHOCTS 3arpsisHenms mousbl Cs-137 — 0,40 Ku/km?, Sr-90 — 500 Bi/m?. [Tousa
JEPHOBO-TIOA30JIMCTasl NecuaHas. MOXHO JIM TMOJIy4UTh B 3THUX YCJIOBHSIX KapTOQeb,
HPUTOHBIN U1 yrnoTpeOaeHus?

3agaya 10. [IIOTHOCTH NMOBEPXHOCTHOIO 3arpsA3HEHHs IOYBHI (JEPHOBO-TIOA30JIMCTAsl CyNECHaHas
nousa) 10 Ku/km? 10 Cs-137. MOXHO I B 3THX YCIIOBUAX ITPOU3BOAUTH MACO U MOJIOKO
KPC, ecnu CyTOUHBIM panyoH YKMBOTHBIX COCTOMT M3 5 KI ceHa, 10 Kr cuioca u 4 xr
KOMOHMKOpMa (U3 3epHa SUMEHs)?

3apaya 11. MoxHO M ymoTpeOIsATh MOJIOKO KOPOB, B PAaIlMOH KOTOPBIX JOOABISIM 5 KI/CYyTKH
KYKYpPY3bl, BBIPAIIEHHON Ha IEPHOBO-IIOJ30JIMCTON CPEIHECYTIIMHUCTON ITOYBE C YPOBHEM
sarpsizHeHus o Cs-137 15 Ku/kB.km?

3agaya 12. PanuoH KpymHOro poraroro CKOTa COCTOMT U3 5 Kr ceHa W 20 Kr cuioca, KOTOphIE
HOJy4EeHbl Ha TEPPUTOPUU C YPOBHEM DPAJUOAKTUBHOIO 3arps3HEHUs MOYBBI (AEPHOBO-
noxsomucras mecyanas) 15 Ku/km? mo Cs-137. Moxuo 1u yIOTpeOATh B MUILY MSICO
ITUX KUBOTHBIX?
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3amaya 13. PanuoH KpymHOro poraToro CKoTa COCTOMT M3 5 Kr ceHa U 20 Kr cuioca, KOTOpbIE
MOJIy4YeHbl Ha TEPPUTOPUMU C YPOBHEM PAJAMOAKTUBHOIO 3arpsi3HEHUsl MOYBHI (JAEPHOBO-
noxsomucras cpennecyriauanctas) 1 Ku/km? mo Sr-90. MoXHO 11 yrmoTpeOIsTh B ITHILY
MOJIOKO 3TUX KUBOTHBIX?

3agauya 14. TomoBoe moTpeOICHWE NPOAYKTOB TMHUTAHUS JKUBOTHOTO IPOUCXOXKICHUS IS
cpenHecraructuueckoro xutens Poccum cocraBiser: msico — 60 kr, momoko — 300 .
Kakyto 103y BHyTpeHHEro oOOJy4YeHHs I[IOJIyYUT HaceleHUe, eciau IOJIOBHHA
noTpedIIeMOro UM MOJIOKAa M Msica OyJeT MMEeTh MaKCHUMalbHO JONMYCTHMBIE YPOBHHU
paanoakTUBHOTO 3arpsizHeHus no Cs-1377

3agaua 15. ['ogoBoe motpebienue xieda u KapTodes s CPeTHECTATUCTUISCKOTo KuTels Poccun
cocrapimsier 100 m 120 kr, coorBercTBeHHO. Kakyro 103y BHYTPEHHEro OOIydeHHUS
NOJY4YUT HaceneHue, eciu 1/4 morpebiisiemoro mm xjeba u Kaprodens OyaeT HUMEThH
MaKCHMaJbHO JOMYCTUMbIE YPOBHH PaJMOAKTUBHOTO 3arps3Henus no Cs-1377

PEHNIEHUE
3amaua 1.
5 Ku/kB.km = 5*3,7%10'%/10° Bx/kB.M =18500 Bx/m?
1 rK—-31bk
18500 Br/m? / 31 Br/r = 597 1/M° = 6,0 Kr/m?
3amaua 2.
o=hpC, rie h — rayouHa maxoTHOTO CIOsI, p — IJIOTHOCTH 1MO4BbI, C — y/eabHas akTHBHOCTb
IIOYBBEI.

o = (25 em* 1 r/em®) * (900+100) Bx/kr = (0,25 M * 10°/10° kr/m®) * 1000 Br/kr = 250*103
Bk/ M2 = 250*10° B/ M* / 3,7*10" Br/Ku= 250/37 * 10° * 10° Ku/ kv’ = 6,8 Kn/km?

3agaua 3.
0=hpC, tae h — ryOrHa MaxoTHOTO CI0sI, p — IIOTHOCTH Mo4BbI, C — y/elbHas aKTUBHOCTb
IIOYBEI.
o = (20 em* 1,4 r/em®) * 500 Br/kr = (0,20 M *1,4* 10°/10° kr/v®) * 500 Bbx/kr = 140*103
Br/m2= 140%10° Br/m® / 3,7%10™ Br/Ku= 140/37 Ku/km® = 3,78 Ku/km?

3amgauva 4.
o=hpC
C =100 r/kr *31 bx/r = 3100 Bx/kr
o= (25 em* 1 r/em®) * 3100 Br/kr = (0,25 m * 10°/10°° kr/m®) * 3100 Br/kr = 775*103 Br/m?
= 775*10° br/m? / 3,7*10" Br/Ku= 775/37 Ku/km® = 20 Ku/km?

3agaua 5.
o=hpC, rie h — rmyOuHa MaxoTHOTO CIT0sI, p — MJIOTHOCTH MOUBbI, C — yaeabHast aKTHBHOCTh
IIOYBHEI.
C= o/ hp = 40 Ku/k.km / (25 em* 1 r/em®) = 40%3,7*10'%/10° Br/m® / (0,25 m * 10°%/10°
kr/m’) = 40*3,7*10% / 0,25%10° Br/kr = 40*148 Br/kr = 5920 Br/Kr

3amaua 6.
Kll=ay/ o
ap = KH* o

KII = 7 Br/kr / Ku/xm®
o = (25 em* 1 r/em®) * 4000 Br/kr = (0,25 M * 10°/10°° kr/m®) * 4000 Br/kr = 10 Br/m? = 10°
Br/m? / 3,7*10" Br/Ku= 100/3,7 Ku/ km? = 27 Kn/xm?

axtiBHOCTb Cs-137 B 3epue: 27 Ku/km® * 7 Br/kr / Ku/kv’= 189 Bi/Kr

3amaua 7.

Jis  nepHOBO-TION30IMCTON JsierkocyrnuaucTo mouBbl KIT Sr-90 u3 mouBbl B KITyOHUH
kaptodens coctapiseT 65 Bk/kr / Ku/kB.kMm.
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Vposens 3arpsasHenus kaprodens - 65 Br/kr / Ku/ks.xkm * 1 Ku/km? = 65 BK/kr
JOTYCTUMBIN ypoBeHb - 40 BK/KT - Heslb311

3amaua 8.
Hus nepHoBo-mio3oucToi cynecyanoi mouBbl KII Cs-137 w3 mouBbl B 3€pHO SUMEHS
coctaBisieT 7 Bx/kr / Kn/kB.km.

YpoBeHb 3arps3HeHus 3epHa suMens - 7 Br/kr / Kn/ks.km * 5 Kn/km? = 35 Br/Kr

3amaua 9.
Jns necuanoit mousbl KIT u3 moussl B kaprodens cocrasistioT 10 bx/kr / Ku/xB.xkm st Cs-137
n 100 Bx/xr / Ku/xB.xm miist Sr-90.
yII.aKTUBHOCTH B KapTodene no Cs-137 10*0,4=4 bx/kr (momyctumbiii ypoBenb - 120 Bk/kr)
yA.aKTUBHOCTB B KapTodene mo Sr-90 100*500*/(10'6*3,7*1010)21,35 BK/Kr (10TTyCTUMBII
ypoBeHb - 40 Bx/kr)
OTBeT: MOKHO

3amaua 10.
KII Cs-137 u3 noussl B pacrenus pased: 600, 10 u 7 bx/kr / Ku/kB.KM U1 ceHa, cujioca u
3epHa siluMeHs (KOMOMKOPM), COOTBETCTBEHHO.
YpoBHU 3arpsA3HEHHs paCTUTENbHOM Mpoaykiuu mnpu 10 Ku/km?: 6000, 100 u 70 Br/kr s
CCHa, CHJIOCa M 3e€PHA TIMCHS
KuBoTtHoe B cyTku notpebdiser ¢ kopmamu 5*6000 + 10*100 + 4*70 =
30000+1000+280=31280 bk
KIIpar Cs-137 u3 kopmoB B npoaykuuto, Ha 1 kr: 0,01 ans monoka, 0,04 mist msaca
3arpsizaenue monoka: 0,01*31280 = 312,8 br/kr (AY=100 bx/kr)
3arpsizuenue msica: 0,04*31280 = 1251,2 bx/kr (AY=160 bx/kr)

3agaua 11.
1. Jns neproBo-noazonuctoi cpennecyrnmuHucToi mouBsl K11 Cs-137 U3 mo4BBI B KYKYpY3y
cocrasiusieT 3 br/kr / Ku/kB.km.
2. YpoBeHb 3arpsi3HeHUs KyKypy3bl - 3*15 = 45 Bk/kr
3. JKuoTHOe B CyTKH MOTpebisieT ¢ kopmamu 5*45 = 225 bk
4. KllIpan Cs-137 u3 kopmoB B Mosioko, Ha 1 kr : 0,01
5. Barpssuenune mojoka: 0,01*225 = 2,25 bk/kr (JIY=100 Bk/kr)

3amaua 12.
1. KII Cs-137 u3 nouBsl (JIepHOBO-TIOJ30UCTas IecyaHas) B pacteHus paseH: 740 u 20
Bx/kr / Ku/kB.KM 1151 CeHA U CHIIOCA, COOTBETCTBEHHO.
2. YpOBHHU 3arps3HEHHUs] paCTUTEIbHOM MPOAYKIUH Ipu 15 Ku/km%: 15*740=11100 1
15*20=300 bx/kr U1 ceHa u cuiioca
3. JKuotHoe B cyTku notpebdisieT ¢ kopmamu 5*11100 + 20*300 = 55500+6000=61500 bk
4. KllIpan Cs-137 u3 xopmoB B Msco, Ha 1 kr : 0,04
5. Barpssuenue msaca: 0,04*61500 = 2460 bx/kr (V=160 bx/kr)

3anauva 13.
1. KII Sr-90 u3 nouBs! (1epHOBO-IOJI30JIMCTAst CYIJIMHUCTAsA) B pacTeHus paseH: 2500 u 150

bx/kr / Kn/kB.KM 11 C€Ha M CHJI0Ca, COOTBETCTBEHHO.

2. YpOBHHU 3arps3HEHHUs PaCTUTEIbHOMN MPOAYKLUH rpu 1 Ku/km%: 1%¥2550=2550 u
1*150=150 Bbx/kr ans ceHa u cunoca

3. upoTtHoe B cyTku notpebisieT ¢ kopmamu 5*2550 + 20*150 = 12750+3000=15750 bk
4. Kllpar Sr-90 u3 xopmoB B MoJioko, Ha 1 kr : 0,001

5. Barpszaenne monoka: 0,001*15750 = 15,75 br/kr (IY=25 bx/kr)

3agaua 14.
IV no Cs-137: msico — 160 Br/kr, moaoko — 100 Br/kr
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I'omoBoe moTpedieHme

Aron = 30*160+150*100 = 4800+15000 = 19800 bk

Jlo30BsIit k03¢ dunuent pist Cs-137 Kb =1,3*10'8 3B/bk =0.013Mmk3B/bx
I'omosas mo3a: 19800 bx*0.013mk38/bk = 257,4 mx38= 0,26 M3B

3amaua 15.
I'onoBoe notpebieHue
Arox = 25*40+30*120 = 1000+3600 = 4600 bk
Jo3oBerit ko3 durment s Cs-137 Kb =1,3*10°® 38/bk =0.013MK38/BK
I'omosas mo3a: 4600 bk*0.013mk38/bk = 59,8 Mx38= 0,06 M3B
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MHUHHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHHUS POCCHUMCKON ®EJIEPAIIUA
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA30BAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENbCKUN SAepHBIA yHIBEpcuTeT «MU D)

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

KommiekT 3a1aHuii K KOHTPOJIbHOM padoTe 1

I10 JTUCIUITIIMHC HesnekTpuueckne NpuMEHEHHUS SIACPHBIX TEXHOJIOT UM

Tema: O61re BOmpockl paIno3KOJIOTHH. Paironykimasl B 6nocdepe

KontponpHas paboTa BKiItoyaeT 3 4acTH, BBIOIHACTCS B TeueHue 1 ak.qaca.

BapuanT 1

YacTe A: BEIIIOJHUTH TECTOBBIE 3aJaHUA

1. Cpenu PH ucKkyccTBEHHOTO POUCXOKACHUS, KOTOPBIE MOTYT OBITH 3arpsI3HUTEINSIMH T10YB,
BBIIETISIOT 1) IPOAYKTHI I€TICHMUS,
2) PH HaBeieHHO!N akKTUBHOCTH | 3)

2. Tlpusemute npumep PH, KOTOpEII pUCyTCTBYET B BBIOpOCAX B Ta3000pa3HOi Gpopme

3. Cop6uus PH nousoii
a. cnocobctByeT murpauuu PH BHU3 o npoduitio
b. crmocobcTBYeT cHIKeHUIo nocTyruieHus PH B pactenus
c. mosbimaet foctynHocts PH pacrennsam

4. BeiBeJcHHE PAIHOHYKIIHIOB 3 OpraHu3Ma MoxeT npoucxouth uepe3 1) XKKT, nouku u neyeHs,

2) 3)

5. Cyxoe ocaxnaenue PH u3 armocdepsl mporcxXoauT noJ 1eiCTBUEM CHUIIBI TSKECTH

na/ Her

6. B cyrnmmHHUCTBIX MOYBax coaepkaHue ectecTtBeHHbIX PH 00p14HO O0sibIIIe, 4eM B IEeCYaHbIX
na / Her
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10.

11.

12.

13.

14.

15.

Kakue nouBsl MeHee pouHO yaepkuBaroT PH?

a. TJINHUCTHIE
b.mecuansie
C. YEPHO3EMHEBIE

Koaddunment nakornenus (KH) uzmepsiercs B:

a. Bx/kr / Br/kr
b.Bbx/kr / Ku/kB.xM
c. Ku/kB.xm / Br/kr
d. 6e3pa3mepHblit

[Tytu nocrynnenust PH B opranusm >KMBOTHOTO:
1) , 2) , 3)

I[JI?I H30TOIIOB KaJIbLUA U CTPOHIUSA XapaKTCPCH TUIT PACTIPCACIICHUA

B OpraHu3Me

BpeMH, B TCUCHHEC KOTOPOI'O BBIBOJAUTCA IMOJIOBHMHA BCIICCTBA U3 OpraHU3Ma, HA3bIBACTCA:

a. MepHo/IOM ToJypaciaa
b.BpeMeHeM Ku3HU

C. MOCTOSIHHOM pacraja

d. Iepro0M MOTyBBIBEICHUSI

Konnenrpanus PH B mouse usmepsiercs B bexkepemnsix u Kiopu
na / Her

Koaddunment pacnpenenenus Kp=A/B, rae A u B, cooTBeTCTBEHHO,

d. aKTMBHOCTB CBSI3aHHOTO U pacTBopeHHoro PH
b. akTUBHOCTH pacTBOpPEHHOTO U cBs3anHOro PH
C. yZIenbHas akTUBHOCTH CBSI3AaHHOT'O U pacTBOpeHHOro PH
d. ynenbHAas aKTUBHOCTH PACTBOPEHHOTO M cBsi3aHHOrO PH

J11s ©30TOMOB XMMHUECKUX DIIEMEHTOB 2-0T0 nepuoja Tabnuisl Menneneesa (Li, Be, B, ...)
xapakTepHo Beicokoe BcacbiBaHue B KKT
na [ Her

BepHo 11, 4TO 3a YeThIpe meproia Mojaypaciajia akTHBHOCTh H30TOIa YMEHbIIUTCS B 16 pas?
na/ Her

Yacts B: [laiiTe pa3BepHyThIi OTBET HA OJIUH U3 MIPEIJIOKEHHBIX BOIIPOCOB:

o Kakwue ¢akTops! BIUAIOT Ha TOBECHUE PAJHOHYKIUI0B B 3B€HE TOYBA-pacTeHUE?
o Korna u mouemy BakeH a’spalibHbIN ITyTh NOCTYIUIEHUS PAIMOHYKINIOB B PACTEHHUS?
o OT 4yero 3aBUCHUT BEIMYHMHA BCACBIBAHUS PAJUOHYKINAA B OPraHU3M KMBOTHOTO?

Yacte C: Pemute 3a1auy
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[InoTHOCTH pagnOaKTUBHOIO 3arpsi3HeHus teppuropun Cs-137 cocrasinser 5 Ku/km?. Tlousa —

JIEPHOBO-TIOA30JIMCTAsl cyrnecyaHas. [ 1yOMHa maxoTHOTo cjost 25 ¢M, TJIOTHOCTh TOYBHI |
3

r/cMm

1. HaiiTu yaenpHyt0 aKTUBHOCTD IIOYBbI
2.Kaxoe konmmuectBo CS-137 comepKuUT SIMEHb, BEIPAIICHHBINA Ha TOW TEPPUTOPUU?

Bapuanr 2

YacTb A: BBIIIOJIHUTH TECTOBBIE 3aJaHU

1. HpI/IBe,I[I/ITC TpHU IIPUMEPA CCTCCTBCHHBIX PAAHOHYKIUMIO0B, KOTOPBIC COACPIKATCSA B IIOUYBEC

2. OCHOBHBIE THIIBI PpacpeaciICHuA PH B OpPraHnu3mMe > XUBOTHOI'O:

1) 2) , 3) 4)

3. ITlepeuncnure GopMbI IPUCYTCTBUS PAAHMOHYKIIHIOB B aBApUHHBIX BEIOpOCax (B
atmocdepy):

4, Enununei HU3MEPCHUA INIOTHOCTHU PAAUOAKTUBHOI'O 3arpsA3HCHUSA SABJISICTCA

5. CHmKkeHHE paJMOaKTHBHOCTH aTMOC(EpPHI IIPH PaJTHOAKTHBHBIX BHIOPOCAX OOBIYHO MPOMCXOIHUT 3a
CYeT paJOaKTUBHOIO Pacaia
na / Her

6. Hakomnenue PH B BepXHUX CI10SIX OYBBI
a. moBbIIIAET noctynHocts PH s pacrenuit
b. cnocoOcTBYeT cHMkeHHto noctymiaeHus PH B pacrenust
c. IpenATCTBYyeT BEPTUKaIbHON Murpauuu PH

7. Papuonykinasl GUKCUPYIOTCS MEHEE MPOYHO

d. B KHMCJIbIX ITIOYBaX
b.s HEUTPAJIbHBIX MTOYBAX
C. B IIICJIOYHBIX ITOYBAX

8. Koadpduument nepexona (KII) uamepsercs B:

a. Bx/kr / Bx/kr
b.bx/xr / Ku/kB.xm
c. Ku/xB.xM / BK/Kkr
d. 6e3pasmepHbIit

9. B pannwmii nepuos nocie paaualioHHON aBapuu Belylee 3HaYeHNE UMEeT
nyTh nnoctyruieHuss PH B opranusm >kMBOTHOTO
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10. Koaddunment nakormienus KH=A/B, rne A u B, cooTBeTcTBEeHHO,

d. yaenbHasl aKTUBHOCTH B ITOYBC M IIOBECPXHOCTHAS IIJIOTHOCTD 3arpsi3HCHUS

b. yaciibHasd akKTUBHOCTb B pAaCTCHUHU U MOBCPXHOCTHAA IJIOTHOCTDH 3aIrpsA3HCHUA
C. yAcnbHasi aKTUBHOCTh B II0YBE U B paCTCHUH

d. yaciibHas akTUBHOCTb B PAaCTCHUHU U IIOYBC

11. Bepno 11, yto Bbicokoe BcacbiBanue B JKKT xapakTepHo 1Sl U30TONOB XUMUYECKUX 3JIEMEHTOB
rpynisl Tabaumsl Menzaeneesa

12. PH ecTeCTBEHHOIO IIPOMCXOKIEHUS OOBIYHO COCPENOTOYEHBI B BEDXHEM CIIOE TIOYUBBI
na / Her

13. DddexTuBHBIN MEpUOT MOTYBBIBEACHHS TEM BBILIE, YEM:

d. HWKE NIEpUO/ Imoaypacnaaa
b.BBIIIE nepuon OHOJIOrTYECKOro IIOJIYBBIBEACHUA
C. MOJIOKE JKUBOTHOC

14. BepHo 111, 4TO paguOaKTUBHOCT U3Mepsiercs B Pentrenax?

15. BepHO 111, 9TO KOHIICHTPAIMIO PaJHOHYKJINIOB B BEIIECTBE HA3bIBAIOT YAEIBHON aKTHBHOCTHIO?
na / Her

Yacts B: [laiiTe pa3BepHyThIi OTBET HA OJIUH U3 MIPENJI0KEHHBIX BOIPOCOB:

Kakue gaxTopbl BIUSIOT Ha OBEACHUE paJAUOHYKINI0B B ouBe? Kakum o6pazom?
Kakwne dakTops! BIUSIOT Ha BEIWYHHY TOCTYIUICHUS PAJHOHYKIUIOB B PACTEHUS U3 ITOYBbI?
Kakum o6pazom?

o Kakue gaxTopsl BIUSIOT Ha BBIBEICHUE PAIMOHYKINIOB U3 OpraHu3ma xuBoTHoro? Kakum
obpazom?

Yacte C: Pemure 3agauy

VYnenpHas aktuBHOCTH Sr-90 B mouBe coctanisieT 100 bk/kr. [louBa — gepHOBO-TIO130IMCTAS
cynecuanas. [JryOmHa maxoTHOTO ¢J10sI 25 CM, TUNIOTHOCTH MOYBHI | r/em®

1. HaiiTu mII0THOCTh MOBEPXHOCTHOT'O 3arpsi3HEHUS TEPPUTOPUH
2.KakoBa yzenpHast akTHBHOCTB 3€pHa SPOBOH MIICHUIIBI, BRIPAIIICHHOW Ha 3TON TEPPUTOPHH?

Kpurtepuu onieHUBaHUuA KOMIIEeTEHIUN (Pe3VJbLTATOB) H ONUCAHUE HTKAJLI OLCHUBAHNA

I

Kpurepun onieHrBaHus 1 KOMMEHTApUHU MakcnmanbHO

Yacts A Yacte A conepxut 10 BonpocoB. Hucno 6amioB 5 GaioB
OIPEAECIIAETCS KaK MPOLIEHT IIPABUIBHBIX OTBETOB,
NepeCUYNTaHHbIN B OAJJIBI OT MAaKCUMAJIbHO BO3MOYKHOM

OLICHKH
Yacts B e  CBOOOJHOE BIIaJIEHUE TEOPETHYECKUM MATEPHUAIIOM I10 5 GamoB
JMCLMIUINHE;

e IIPaBUIBHOE IPUMEHEHUE CIIEHUAIILHON TEPMUHOJIOTUY;
e  BJIaJICHUE U IPAKTUYECKOE IPUMEHEHUE
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MEKIPEIMETHBIX CBSI3EH;
WJUTIOCTPUPOBAHUE TEOPETUUECKUX MOTOKEHUN
KOHKPETHBIMHU TTPUMEPAMH;

Yacte C

YMEHHE BBIOpATh MPABUILHBIA METO] PEIICHHS 33]1a4H;
YMEHHE TI0JIb30BaThCs (hopMyTamMu, 3HAaHHUE
0003HaAYEHHI;

MOJTyYEHHUE MPAaBUILHOTO YHCIOBOTO PE3yIIbTaTa;
BEpHAasi MHTEPIIPETAIHSI Pe3yIbTaTa B COOTBETCTBHH C
BOIIPOCOM 3a/1a4u

5 0amios

UTOI'O

1o 15 dayuioB

KoHTponbpHOE MeponpUsTHE CUMTACTCS 3a4TEHHBIM, €CIIH CTYJCHT HaOpai He MeHee 9 OaiioB.
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MHUHHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHHUS POCCHUMCKON ®EJIEPAIIUA
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM YJHEPTreTHKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHOi GU3HKH U TEXHOJIOTUI

JesnoBast urpa

IO JUCLUITIIMHE H@BJ’ICKTDI/I‘ICCKI/IC IIPUMCHCHUA AACPHBIX TEXHOJIOTHI

1 Tema: PannoOuosnorus pacTeHU U >KUBOTHBIX

2 KoHuenuus Mrpbl

JlenoBast urpa HampapJieHa Ha OLICHKY SHIUKJIONEINYECKUX 3HAHUM B 00JIaCTH PaiMOOMOJIOTHI
pacTeHUui U )KMBOTHBIX.

Ha urpoBoM nosie pacrosiaratorcsi 6 IpsIMOyroJIbHbIX 00J1aCTeH 10/ KOJI0/(bl KAPT-BOIPOCOB U
6 o0JtacTeli 1Mo ChIrPaHHBIC BOIIPOCHI (OTOOI).

Jlj1g urpbl HEOOXOUMBI:

— 6 pa3HOIBETHBIX KOJIOJ KapT-BOIIPOCOB (Jajiee «KapThD»),

— bnanku JInuneix ITOros urpsl,

— UrpanbHblii KyOuK,

— Ilecounsie yacel (Ha 1 MuUHyTY).

Heap urpei: B urpe no6exaaeT ToT UrpoK, KOTOPHI HaOMpaeT MaKCHMalbHOE KOJUYECTBO
O4koB K MOMEHTY OKOHYaHHs Urpbl. OKOHUaHHE UIPhl HACTyMaeT B MOMEHT OKOHYaHHs KapT-
BOIIPOCOB BO BCeX 6 KOJIOAAX.

IMoaroroBka k urpe:

Brinoxxute B ieHTp crona urposoe [losne Takum oOpa3zom, 4ToObI BCeM UTPOKaM OBLIO YI00HO
OpaTh KapThI-BOIIPOCHI.

Pazbepute no oguomy brnanky JInuneix Toros urpsl Ha UrpokKa.

B «rankey 61aHka HanmuImuTe cBoe UMA. TiiaTeabHO epeMenIaiTe Koyoapl KapT U TOMECTHTE
uX B cooTBeTcTBYMOMmUE obmactu Urposoro Ilons «pyOamikamu» BBEpX B COOTBETCTBUU C TEMATHKOM,
HalMCaHHBIM Ha «pyOalke» KapT.

C nomouipto Opocka KyOHMKa oOIpeaenuTe, KTo OyAeT XOAUTh IMepBbiM (y Koro Oosblie
BbINIAJI0). B nanbHelem nepenapaiiTe Xo/a 1Mo 4acOBOW CTPEIIKE.

Xoa urpsl: Urpox, KOTOpBIA XOOUT B JaHHBIA MOMEHT, IPUHUMAET PELIEHUE O TOM, KaKOH! U3
6 KapT-BOIIPOCOB OH BbIOEpeT. BrIOMpaTh MOXKHO TOJIBKO KapThl, JeXKalllue CBEpXy CBOMX KoioA. [Ipu
BbIOOpDE WIpPOK HE HUMEEeT IMpPaBO I[EepeBOpauMBaTh KapThl W YUTaThb BONPOCHI, OH JIOJDKEH
OPUEHTHPOBATHCS TOJBKO Ha MHPOPMALIMIO Ha «pyOalke» KapThl.

CnenaB BbIOOp, UIPOK OepeT BBIOPAHHYIO KapTy B PYKH M 3aUUTHIBAET OCTAJIbHBIM MIPOKaM
BOIIPOC M BapHaHTHI oTBeTa. [locie yero HaumHaeTcs poO3bIrphII Borpoca (CM. mpaBuia Po3birpeima
BOTIPOCA).

Ilo okOHYaHUM PO3BITPbINIA BOIPOCAa KapTa pyOallkoi BHU3 IIOMEINAETCS B CIEHUAIBHYIO
obnacte nons «OTo0i».

IIpaBuiia po3bIrpselia Bonpoca
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Hrpok, KOTOpBIM XOANUT B JAHHBII MOMEHT, T.€. IEPKUT B PyKax KapTy-BOIIPOC € NPaBUIbHBIM
oTBeTOM, sABisieTca PaspirpsiBatommm Bompoc. Bee urpoku, kpome PasbirpeiBaromiero Bornpoc Buast
TOJILKO «pyOaIiKy» KapThI-BOIIPOCA.

Ha nannoii «pyb0arike» oTpaxeHna Takast UH(GOpPMaIus:

— TemaTuka, K KOTOPOH OTHOCHUTCSI BOIIPOC,

— Tun Bompoca (Ha Kakyro 00J1acTh 3HAaHUI OH HaITpaBJICH),

— llena (cxonbko OYKOB MOJIy4aT T€, KTO MPAaBUIBLHO HA HETO OTBETHUT).

IIpaBo oTBEUaTh HAa BOIPOC C KapThl €CTh y BCEX UIPOKOB, KpoMe Paspirpsisaromero Bompoc.
Ha BbI100p NpaBUIIBHOTO OTBETA Y BCEX UTPOKOB €CTh 1 MUHYTa, KOTOPYIO MOKHO 3ac€4b, [IEPEBEPHYB
IIECOYHbIE 4Yachl WM JIOOBIM JpyruMm crnocobom. B mponecce o6aymbiBanus wurpokam HE
3arpenaercs 00CyX/1aTh BAPUAHTHI OTBETOB M JICITUTCSI CBOMMHU MBICIISIMU U HJICSIMH.

ITo mpomectBuu 1 MuHyTHI PaswirpeiBaroruii Borpoc moimkeH OCTaHOBUTH OOCYXKICHHE
npusBath MrpokosB Hamucars B biianke JInunbeix HTOroB urpel HOMep BOIpoca, TEMaTUKAa U THUIL
BoIpoca (nH(popManus Ha pyOallike), a TaKke TOT BapUaHT OTBETA, KOTOPBI UTPOK CUUTAET BEPHBIM.

Y6enuBIINCh, UTO BCE UIPOKU HAIMCAIM CBOM BapHaHTHI OTBETOB, Pa3pirpsiBaromuii Bonpoc
OrJallaeT MpaBWIBHBIA OTBET U NPEIbSBISET €r0 BCEM WMIPOKaM, IepeBopauuBas Kapry. HMrpoku
3aHOCAT BapUaHT MPABUIBHOTO OTBETA B CBOM bitank JInunbix ITOroB urpsl.

Te urpoku, KOTOpble NPaBUIBLHO OTBETWIIA HA BOIIPOC, MOJIYYarOT U 3alIMCHIBAIOT B CBOM bitaHk
anuHbIX WTOroB urpbl cronbko OYKOB, CKOJIBKO ObUIO HANKMCAaHO Ha «pyOallke» KapTbl JAHHOTO
BOIIpPOCA.

Te urpoku, KOTOpble HENPABWJIBHO OTBETWJIM Ha BONPOC, TEPSIOT CTOJIbKO OUKOB, CKOJIBKO
Bolmaio Ha KyOuke. KyOuk Opocaer PaspirpeiBatomuii Bompoc. IlorepsiHable Ouku  Taroke
3anuceiBatoTcs B biiank JInuabix MITOroB urpel co 3HakOM «MHHYC».

IoaBeaeHue HTOrOB UIPHI

B bnanke JInuneix VITOroB Urpbl BHU3Y NEPEUYUCIIEHBI BCE TUIIBI BOIIPOCOB U BCE TEMATHUKH,
KOTOpBIE BCTpEualoTCs B Kaprax-Bompocax Wrpbl. Ilo OKOHYaHHIO WIpHI MOJCUMTANTE oOOIIee
KOJINYECTBO 3apaboTaHHbIX Bamu OukoB B3aumoneiictBus. 1o kaxoMy THITy BOIPOCOB U 1O KaXJ10H
TE€MaTHKE MOJIBEUTE UTOT:

1) ITo 3apaboTaHHBIM OYKaM Ha BOIPOCHI TAKOTO THIA (TAKOW TEMATHKH)

2) Ilo moTepsHHBIM OYKaM 3a HEMPaBHIbHBIC OTBETHI Ha BOMPOCHI TAKOrO THMA (TaKOM
TEMaTHUKH)

3) banaHc o KoMMYECTBY MPABUIILHBIX U HEMPABIIBHBIX OTBETOB HA BOIPOCHI KAXK/0TO THUIIA
Y KaX/101 TEMATUKH

KpnTeplm U IKaJ1a OCHUBaAHUA )IeJIOBOﬁ HI'PbI U TPDEHUHTOB

Onenka XapakTepuCTHKH OTBETA CTYyeHTA

OT1im4Ho JaHBl WCYEPNBIBAIOIINE H OOOCHOBAaHHBIE OTBETHI Ha BCE

¢ 14 no 15 Gaos MOCTaBJIIEHHBIE  BOMNPOCH, MPaBWJIBHO M  PalMOHATIBHO (C
UCTIOJIb30BaHUEM parroHaTBFHBIX METOJIHK ) peteHsb

MPAKTUYCCKUC 3aJadr; MpPU OTBCTAX BBIACIIAIOCH TIJIABHOC, BCC
TCOPCTUUCCKHUC TTOJIOKCHUA YMEIIO YBA3BIBAJIINCH C Tpe6OBaHI/I${MI/I
PYKOBOAAIINX NOKYMCHTOB, OTBCTELI OBLIH YETKUMHU U KpaTKUMH, a
MBICJIH M3J1arajiuch B JOTHUECKOM noCICa0BAaTCIBbHOCTH, ITOKA3aHO
YMCHHUEC CaMOCTOATCIIBHO aHAJIU3UPOBATH (I)aKTBI, C06LITI/I$I,
ABJICHUA, TIPOLHECChI B HMX B3aUMOCBA3W W JUAJICKTUYCCKOM

pa3BUTHUH.
Xopomuio JaHbl  TIOJHBIE, JIOCTAaTOYHO OOOCHOBAHHBIE OTBETHI  HA
¢ 11 no 13 Gayos IIOCTABJIEHHBIE BOIPOCHI, IPABWJIBHO pEIIEHbl IPaKTUYECKHE

3aJaHus; TpU OTBETaX HE BCerga BBLICISIOCH TJABHOE,
OT/AENbHbIE  TOJIOKEHUS ~ HEJOCTATOYHO  YBSA3BIBAINCH  C
TpeOOBaHUSIMU  PYKOBOJALIMX JOKYMEHTOB, TMPH pPEIICHUU
MPaKTUYECKUX 3a/1ay HE BCErJa HCIOJIb30BAIUCH pallMOHAIbHBIC
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METOJHUKHU paC‘IéTOB; OTBETHI B OCHOBHOM OBIIIH KpaTKUMH, HO HE
BCEra YCTKHNMU.

YnoBJjieTBOPUTEIHHO
¢ 9 o 11 6amios

JlaHBl B OCHOBHOM IIPAaBWJIBHBIC OTBETHI HAa BCE MOCTABICHHBIC
BONPOCHI, HO 0€3 JOKHOW TiyOMHBI M OOOCHOBaHUS, IIPH
pEUICHUH TPAKTHYECKHUX 33/a4 CTYACHT HMCHOJIb30BAJ TPEKHUH
OIIBIT ¥ HE MPUMEHSJI HOBBIE METOUKHU BBIIIOJHEHHUS PACUETOB U
IKCIIPECC OLEHKM TOKa3areneid dS(GQPEKTUBHOCTH YIPABICHUS
OpraHu3alyel, OJHAKO, HA YTOYHSIONIME BOIMPOCHI  JIaHBI
MNPpaBUJIBHBIC OTBCTHI, NPHU OTBETAX HC BbIACIAIOCH TJIABHOC,
OTBETHl OBUIM MHOTOCJIOBHBIMHM, HEYETKUMH U 0€3 JIOJDKHOM
JIOTUYECKOM HIOCJIeIOBATEIbHOCTH; Ha OT/ICIIbHBIC
JIONOJTHUTEIILHBIE BOIPOCH HE 1aHBI TOJIOKHUTEIEHBIC OTBETHL.

HeynosiersopureabHo
¢ 0 no 8 GamioB

HE BBINOJHEHBI TpPeOOBAaHUS, TMpPEIbABIIEMbIE K 3HAHUSAM,
OLICHUBAEMBbIM ‘‘yJI0BJIETBOPUTEIHHO .
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MHUHUCTEPCTBO HAYKH M BBICIHIETO OBPA3OBAHHUS POCCHUMCKON ®EJIEPAIIUA
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHabHBIN UCCIIEI0BATENBCKUM SAEPHBIN YHUBEpcUuTeT «MUDN)
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue saepHO GU3HKU U TEXHOJIOTUI

KoMIuleKkT 3ajaHuil K KOHTPOJIbHOM padoTe 2

10 JUCIIUITIIMHC HesnekTpuueckne NpuMEHEHHUS SIACPHBIX TEXHOJIOTUI

Tema: BefeHue cebCKOX0349iCTBEHHOTO MPOU3BOJICTBA B YCIOBUSAX PATUOHYKIIUIHOTO
3arpsI3HEHUS

KOHTpOJ’IBHaH pa60Ta BKJIIOYaeT 3 4aCTHU, BBIIIOJHACTCA B TCUCHUC 1 ak.yaca.

Bapuanr 1
YacTs A: BBIIIOJIHUTH TECTOBBIE 3a/1aHUS

1. OCHOBHBIM KpUTE€pPHEM NPU 30HUPOBAHUHU PATUOAKTUBHO 3arPSI3HEHHBIX TEPPUTOPUN SBIISETCS:
a. OCHOBHOW JI030BBIM Ipeen
b. sddexTrBHAS SKBUBATICHTHAS 71032 OOIyUEHHs HACCICHHUS
C. MOIIHOCTH DKCIIO3UIIMOHHON JTO3BI

2. DKOJOTHYECKOE COCTOSTHHE TEPPUTOPUH KIIACCU(DUITUPYETCS KaK HEYTOBIETBOPUTEIHHOE, €CITH
MDB/]

>200 mkP/4ac Ha BbicoTe 1 M

>200 mP/gac na BeicoTe 1 M

>200 mxP/9ac Ha ypoBHE TOYBBI

>200 xP/4yac Ha ypoBHE MTOYBBI

oo o

3. Ilpu 3arps3aenun noussl Cs-137 Hanbomnee >3 PeKTUBHBIM arpOXUMHUYECKUM MEPOTIPUATHEM
SIBIISIETCSI

riry0oKast Berarika ¢ 000poTOM IUIacTa

BHECEHHUE KAIMUHBIX yI00pEeHUI

MOBBIIIIEHNE KUCIOTHOCTH MOYBBI

3aTy)KeHUE TEPPUTOPHA

BHECEHHE OPraHMYECKUX YA00peHUI

®oo0 o

4. Pammoskonorudeckas 00CTaHOBKA Ha IMO3IHEN (a3e aBapuH ONPeIersieTCs
a. JOJITOKUBYLIMMH PAAUOHYKIHIAMH
b.
C.

5. HeotnoxxHble KOHTPMEPHI BKIIOYAIOT
a. HomHyr MPOOUIAKTUKY
b. sBakyanuio HaceneHwus
c. mepenpodrmmpoBanue AITK
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d. BHeceHHE KaTMHUHBIX YIOOpEHUIt

6. K OCHOBHBIM arpOTEXHUYECKUM MEPOTIPHUSATHIM T10 CHHIKECHHIO HAKOTUICHHS PaJMOHYKIIHIOB B
HPOIYKIIUH PACTCHUEBOICTBA OTHOCSTCSI
a. rTyOOKast BCIarika
b. BHECEHHE MUHEPATTbHBIX YI0OpEHUI
C. CHATHE BCPXHCTO CJIOA IMMOYBBI

7. Jlns nporHosa a03sl BHelHero ooaydenus HE HykHbI 1aHHbIE O:
PalMOHYKJIMTHOM COCTABE BBINAICHUN

reOMeTPUH UCTOUHHUKA

KO3 pHUIHEHTaX HAKOTLJICHUS

AKTUBHOCTH BbINAAEHUH

JI030BbIX KO3 (UIEHTaX

TOJI0BOM NOTPEOJICHUH MPOAYKTOB MUTAHUS

N N

Yacrts B: JlaliTe pa3BepHYyTbIN OTBET:

o Oxapakrepu3yiiTe  arpOXMMHMYECKHE  MEpONPUATHS HA  PAJUOAKTUBHO  3arps3HEHHBIX
TEPPUTOPUSAX, IPUHLIUIBI U LEIU UX IPUMECHEHUS

Yacte B: Pemute 3amauy

Jns cpeHecTaTUCTUYECKOTO JKUTENSI CEIbCKOM MecTHOCTH B Poccuiickoit ®enepanuu ToJI0BOE
notpedieHue NpoAyKTOB MUTAHUA cocTaBisieT: kKapTodens — 120 kr, Maco — 60 kr, monoko — 300 1.
a) MOKHO JIn yrmoTpeOJIsTh MPOIYKTHI MUTAHUS, TIPOU3BEACHHBIC HA TEPPUTOPHUH, 3arps3HEHHON
Cs-137 u Sr-90, ecnu:
[TnoTHOCTH pa/HOAKTHBHOTO 3aTPASHEHKA TEPPUTOPHH 110 Cs-137 cocraBmsier 5 Ku/km?, Sr-90
— 0,3 Ku/km”. B peruone npeo61afaroT 1epHOBO-TI0130MCThIE CyIIECUaHble MTOYBHI.
JKWBOTHOBOJCTBO HANpaBiI€HO Ha pa3BelleHWE KPYIMHOIO pOraTroro CKOTa Ha MOJIOKO U MSCO.
TpaauLMOHHBIM palMOH KOPOB BKJIIOYaeT 5 Kr ceHa, 10 Kr cuioca W 5 K KOHIEHTPHUPOBAHHBIX
KOPMOB (Ha OCHOBE SITUMEHS).
b)Kakyro ro10Byt0 103y BHYTPEHHET0 OOIYyYCHHs MOIYYUT HACENCHUE, ec OyIeT ynoTpedsTh
KapTo(desnb, MOJIOKO U MSICO, IOJyYEHHBIE Ha 3arpsA3HEHHON TeppUTOpUU? (BBIPA3UTh B M3B)

Bapuant 2
Yacth A: BBIITOJIHATH TECTOBBIC 3a/1aHUS

1. Tlpum 30HUPOBAHUU PATUOAKTHUBHO 3arPS3HEHHBIX TEPPUTOPUI HE UCTIOIB3YIOTCS TAHHBIE O:
a. 2 (heKTUBHOI SKBUBAJIEHTHOH J103€ 00JTyICHHs HACETICHUS
b. 3¢ hexTHBHOM SKBUBAJICHTHOM J103€ 00JyYCHHUS TIepcoHaIa
C. MOIITHOCTH YKCITO3UITMOHHOM JT03bI

2. TeppuTtopusi cuuTaeTCs paiOaKTUBHO 3arpsI3HECHHOM, €CITN
a. BHpoOax 1mouBbl 0OHAPYKEHBI HICKYCCTBEHHBIEC PAIHOHYKINIbI
b. mmotHOCTE 3arps3Henus mousk! 1o Cs-137 npessimaer 1 Br/m?
C. TIJIOTHOCTH 3arps3HeHus nmoussl no Cs-137 npespimaer 1 Ku/km®
d. MmIOTHOCTH 3arpsi3HEHHUs MOYBHI MpeBbiimaeT 40 Ku/km®

3. U3BecTkoBaHue 1MoyB sBisgeTCs 3PGEKTUBHON KOHTPMEPOI! ITPH paMOaKTUBHOM 3arpsi3HEHUH,
MOTOMY YTO
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a. 3TO JIeIIEeBO

b.m3mensiercs cootHomenne Cs'/K' B mouBeHHOM pacTBOpe

C. HelTpaIM3yeTcs KHCIOTHOCTh OYBEHHOTO PACTBOPA

d. yBeTMUHMBAIOTCS COPOUPYIOIIME CBOHCTBA TIMHUCTHIX MUHEPAJIOB

4. TlpeBeHTHUBHBIE KOHTPMEPHI BKIIOYAIOT
a. HoIHY10 IPO(PUITAKTUKY
b.sBakyanuio HaceneHus
C. nepenpodunupoanue AITK
d. BHECEeHUE KAIMIHBIX yI00OpeHHi

5. XapakTepHbIMH 0COOCHHOCTSIMH paHHEH (a3bl aBapuH SBISAIOTCS
a. KOPOTKOXKUBYIINE PAANOHYKIIHIBI
b.
C.

6. Ilpu nepenpodumupoBaHuU CETHCKOXO03SICTBEHHOTO MMPOU3BOICTBA B LENAX 00eCIeUeHUS
HOPMAaTHBHO YHCTOHN MPOAYKIIMU TIPOBOJISAT
a. mo100p COPTOB PACTEHUH C BEICOKUMHU KOA((DUIIMEHTAMH HAKOTIICHUS
b.3aMeHy POIOBOIILCTBEHHBIX KYJIBTYP HEMPOI0BOIbCTBEHHBIMU
C.3aMeHy paCTCeHHEBOJICTBA HA )KUBOTHOBOJICTBO
d. meperoH ckoTa Ha YUCThIC TEPPUTOPUH

7. Jlns mporHo3a 103kl BHYTPEHHET0 00Jy4eHHs OT MPOYKIIMU PACTEHUEBOJICTBA C U3BECTHBIM
ypoBHeM 3arpsasHeHns HE HyXHBI 1aHHBIE O:

pasiMOHYKIINHOM COCTaB€ BbINAJCHNN

F€OMETPHUH UCTOYHUKA

Kod(uUIlMeHTaX HAKOIJICHUS

JI030BBIX KO3 uIeHTax

rOJI0BOM NOTPEOJIEHUU NPOTYKTOB MUTAHUS

P00 o

Yacts B: JlaliTe pa3BepHyTbhIN OTBET:

o OxapakTepus3yiTe MEpONpUATUS MO CHIKEHUIO COJIEp’KaHUs PATUOHYKIUIOB B MPOIYKIIHH
’KUBOTHOBOZCTBA, IIPUHLIUIIBI U LEIU UX IPUMEHEHUS

Yacte B: Pemute 3amauy

Jnst cpeaHecTaTUCTUYECKOrO JKUTENS CeNbCKOM MecTHOCTH B Poccuiickoit denepanuu rogoBoe
notpebiieHne NPOYKTOB MUTAHUS cocTaBisteT: kKaprodens — 120 kr, Maco — 60 kr, mosioko — 300 1.
a) MOKHO 1T ynoTpeOsITh MPOAYKTHI MUTAHHS, POU3BEICHHBIC HA TEPPUTOPHH, 3arpsI3HEHHON
Cs-137 u Sr-90, eciu:
[InoTHOCTH paoaKkTUBHOTO 3arps3HeHus Tepputopuu o Cs-137 cocrasnser 15 Ku/km?, Sr-
90 — 1 Ku/km®. B persoHe mpeo6iaaior IepHOBO-TIOA30THCTBIE CPEHECYTTTHHHUCTEIE TTOUBHI.
HampaBnenue »KMBOTHOBO/ICTBA — MSICO-MOJIOYHOE. PalinoH KOpoB BKIIFOYAET 2 KT ceHa, 15 Kr cuitoca
U 6 KT KOHIICHTPUPOBAHHBIX KOPMOB (Ha OCHOBE STYMEH).
b) Kakyro ronoByro 103y BHyTpEHHEro 00Iy4eHUsI OIYYHT HACEICHHE, eCIIU OYAET ynoTpeOIsiTh
KapTodelb, MOJIOKO U MSCO, MOJIyYeHHbIE Ha 3arpsi3HeHHON Tepputopun? (BBIPa3UTh B M3B)

Kpurepuu oneHuBaHUS KOMIETEHINH (Pe3yJbTATOB) M ONHCAHUE IIKAJILI OIICHUBAHNS:

Kputepuu onieHuBaHus 1 KOMMEHTapUn MakcumanbHO
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Yacts A Yacts A conepxur 10 Borpocos. Hucno 6aios 10 6amoB
OIIpeIeTSIeTCS KaK MPOIICHT MPABUIIbHBIX OTBETOB,
HepecYUTAaHHbIA B OAJUTBI OT MAKCHMAJILHO BO3MOKHOM
OLICHKH
Yacts B ® yMEHHE BbIOpATh NPABHIBHBII METOJ PEIICHUS 3a1a4H; 5 6ayIoB
® yMeHHE HIOJIb30BATHCS bopmynamu, 3HAHUE
0003HAYEHHI;
NOJTy4eHHE MPABHIBHOTO YMCIOBOTO PE3yJIbTaTa;
BEpHasi MHTEPIIPETallUsl pe3yibTaTa B COOTBETCTBHHU C
BOIIPOCOM 3aJ1auil
HUTOI'O 1o 15 dayuioB

KoHTposbHOE MEpONIpUATHE CUNTACTCS 3aU4TEHHBIM, €CIIU CTYACHT Habpai He MeHee 9 Oana.
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MHUHHUCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHHUS POCCHUMCKON ®EJIEPAIIUA
OEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXXJIEHUE BBICHIET'O OBPA3OBAHUA

«HannoHanpHbIN HCClIe10BaTENbCKUN SAepHbIi yHUBepcuTeT « MU DN
OOHMHCKMA MHCTUTYT ATOMHOM JHEPreTUKH —
¢dunman heaepansbHOroO rocy1IapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTEIBHOTO YUPESKICHHUS BBICIIIETO
oOpa3zoBanns «HarmoHamsHBIN UCCIEAOBATENBCKUN SAepHbI yHUBEepcuTeT «MU DI

Otnenenue sa1epHO GUBHKN U TEXHOJIOTUN

JoxkJiaja ¢ ONNOHUPOBAHUEM

I10 JTUCIUITIIMHC HesnekTpuueckne NpuMEHEHHUS SIACPHBIX TEXHOJIOT UM

3aaHue COCTOUT U3 ABYX YacCTEM:
A. IloaroroBka u npecTaBieHUE JOKIIA/a;
b. OnnonupoBanue J0KIa1a, IPEACTaBICHHOIO APYTUM CTYACHTOM.
TpeGoBaHus K TOKJIAAY:
e HEoOXOOUMO  MPHUTOTOBUTH  MOSICHUTEIbHYIO  3amucky  (pedepar), BKIOYas  CIHCOK
WCIIOJIb30BAHHOM JIMTEPATypbl, YCTHBIA JOKJIAJ M NPE3CHTALWI0, U MPEACTAaBUTh JIOKJIAJ] Ha
MPAKTUYIECKOM 3aHSATHH, OPraHU30BAaHHOM B BHJIC CEMHHApA-KOH(PEPEHIINN;
® CTYACHT MOJXET HCIIOJIb30BaTh MPEJIOKEHHBIC JIMTEPATypPHbIE MUCTOYHUKHU, a TAKXKE IPOBOIUT
MTOWCK, M3yYCHHUE U aHAITH3 JIOTIOJTHUTEILHOW JTUTEPATyPhl/HCTOYHUKOB 110 TEMAaTHKE JOKJIAA;
® TOSICHUTENbHAs 3aliCKa J0JKHA COOTBETCTBOBATH OCHOBHBIM TPEOOBAHUSAM K HAyYHBIM OTUETaM
(TOCT...), B TOM 4HCIe OTpakaTh aKTYaJIbHOCTh M HAYYHYIO HOBH3HY PAaCCMOTPEHHON TEMBI,
OMMCAaHHWE MAaTepuajoB MU METOJIOB HCCIEIOBAHUS, OCHOBHBIX pPE3yJbTaTOB, OOCYXKIEHHUE U
(bopMynHpoBKY BBIBOJIOB; 00beM — 0T 10 10 30 cTp., MOXKET OBITH MPEACTABICHA B DJIEKTPOHHOM
BUJIE;
® CIHUCOK WHCIOJb30BAaHHONW JHUTEpaTyphl OQOpPMISIETCS B COOTBETCTBHM C TPEOOBaHUSMHU K
Mpe/ICTaBICHUI0 OUOIMOrpadUUecKuX CChUIOK (B TOM YHCIE Ha DJIEKTPOHHBIE JOKYMEHTHI);
nuTepaTypa JOJDKHA OBITh aKTyalbHOM M 00S3aTE€NbHO BKIIOYATh COBPEMEHHBIC IaHHBIE (3a
nocnennue 5-10 ner);
® T[IOSCHUTEIIbHAA 3aliCKa CAAETCS MPENoAaBaTEeNtO 3a HEJEIIO A0 BBICTYIICHUS;
e yCTHOE BbICTyIUIeHHE 3aHUMaeT 10-15 MuH, mpoXoauT B cBOOOJHON GopMme (3aUUTHIBATh TEKCT HE
pEKOMEHTYEeTCS);
e qpeseHTauus B PowerPoint nomxHa obecrieunBaTh HArJSIHOE BH3YyaJbHOE CONPOBOXKIACHHE
JTOKJIa/1a; TIPUBEJCHHBIC Ha ClIali/laX CIIPaBOYHbBIC U APYTHE CBEICHUS JOHKHBI COJIEPKATh CCHUIKY
Ha MePBOUCTOYHUK.
[IprMepHbIE€ TEMBI JOKIA/IOB:
Pa3nen 4. CoBpeMeHHbIe PAIM0IKOJI0THYECKHE MTPOOJIeMbI
» CoBpeMeHHBIC YPOBHH 3arps3HEHUS TEXHOTCHHBIMU PaJIHMOHYKIH/IAMH Ha3eMHBIX / BOJTHBIX
HKOCHUCTEM

*  MexayHnapoaHas JesITEIbHOCTH 110 PErYJIMPOBAHUIO POOJIEMBI IIEPHOTO HACIEHS

* Snepnoe Hacneaue B Poccuu u Ipyrux crpaHax

* Pamuoskonoruyeckue nmpodiemsr PAO

*  Panmoskonmorndeckuii KOHTPOIb MPHU BBIBOJE SACPHO- U PAIHAIIMOHHO-ONIACHBIX 00BEKTOB 3
AKCIUTyaTaIuu

*  3ambikanue ATL[: mpoOaeMbl U TEPCTIEKTHUBBI

* (CpaBHEHME MOCIEICTBUN KPYITHBIX paAHAllMOHHbBIX aBapHil

* buonoruueckue 3¢hpexTsl y pacTeHHI U )KMBOTHBIX Ha PaJAMOAKTUBHO 3arpsi3HEHHBIX
TEPPUTOPHUSX: €CTh JIM MOBOJI I OecrokoicTBa?

Pa3nen 5. Heanepreruueckoe npuMeHeHHe iIEPHBIX M PAIMALMOHHBIX TEXHOJIOT Uil
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Brustaue 0051ydeHs pacTeHHI Ha Ka4eCTBO MPOIYKIIUHA PACTEHUEBOICTBA

PannoakTBHBIC HHAUKATOPHI B PU3NOIOTHN M OMOXUMUU PACTCHUH U )KUBOTHBIX
Hcnonb3oBanue siBICHUS PAJUAllMIOHHOTO TOPME3UCA B CEITCKOM XO35IMCTBE
PaanannoHHbI MyTareHes3 Kak OCHOBA CEJIEKIIMU PACTEHUM, dKUBOTHBIX U MUKPOOPraHU3MOB
PannanuonHble TEXHOJIOTUU ISl POJIJICHUS] CPOKOB XPAHEHUS TPOTYKIIUU CEIBCKOTO
XO035MCTBa

PanuannonHbie TEXHOJIOTHH OOPHOBI C BpeTHBIMH HACEKOMBIMHU

PanuannoHHbIe TEXHOJIOTHH B PhI0000Pa0aTHIBIOIICH MPOMBIIIIICHHOCTH

N3ydenue BIUSHUS paaualyd HA BCXOKECTh CEMSIH U Pa3BUTHE POPOCTKOB

W3y4eHre KOMOMHUPOBAHHOTO ICHCTBUS HOHU3UPYIOIIETO U3TYyUSHHS U PETYISITOPOB POCTa
Ha MOP(OJIOTUYECKUE TIOKA3aTENIN PACTEHUH

PangnanyonHas cTUMYISINUS pacTeHUN

PannanuonHasi CTUMYJISIIIUS dKUBOTHBIX

Mopdonorudeckne n3MEHEHUS Y PaCTCHHIA/>)KUBOTHBIX IO/ BIUSTHUEM HOHU3UPYIONTIX
W3IIYy4CHUI

PamnouyBCTBUTENIEHOCTD CEIBCKOXO03SHCTBEHHBIX PACTCHUN/)KHBOTHBIX U (PAKTOPBI, €€
ONpeETSIONINE

OnnoHupoBaHUE JIOKIAIA

npenoaaBaTeyicM, U Apyruc pa6OTLI 10 TEMC OOKJIaaa, OHY6J'II/IKOBEIHHBI€ B IICYATH,

HIDKE;

3. BBICTYIIUTH ¢ OT3HIBOM BO BpeMs IPOBEICHUS 3AIIUTHI JIOKJIA/IA.

Kpurepuu oneHuBaHus KOMIETECHINH (Pe3VILTATOB):

KayeCTBO YCTHOTO COOOIIEHUS, BIIaJIeHHE TEMAaTHUKOM, MaTepruaioM U TEPMHUHOJIOTHUEH;
B3aUMOJICVCTBUE C OIIIIOHEHTOM, YMEHUE BECTU AUCKYCCHUIO;

KAau4eCTBO MOSICHUTEIBHON 3alIMCKU OLICHUBAETCS 110 CIEAYIOIIHUM KPUTEPHUHU:

Hayuynas HoBusHa

- [I0OKa3aHa aKTyaJIbHOCTb MTPOOJIEMBI U TEMBI Pa0OTHI;

1. 3yunuThs  MOSICHUTENBHYIO  3alMUCKy K JIOKJIQaAy Jpyroro CTyIeHTa, NepeJaHHYIo

2.JlaTh TUCHMEHHBIH OT3BIB Ha IMOSCHUTEIBHYIO 3aIUCKY, UCIONB3YSl KPUTCPUU, MPUBEIACHHBIC

- IIPOACMOHCTPHUPOBAHA HOBU3HA U CaAMOCTOATCIBHOCTH B IMOCTAHOBKC HpO6J’IeMH HJiIn B

(bopMyITUPOBaHUHN HOBOTO ACTIEKTa BEIOpAHHOM I aHAK3a MPOOJIEMBI;
- HaJTMYMe aBTOPCKON MO3UIIMU, CAMOCTOSATEILHOCTh CYKICHUN.

CreneHp pacKpbITUS CYLTHOCTH POOIEMbI

- [IOJIHOTA U TJIyOMHA PAaCKPBITUSI OCHOBHBIX MOHSATUHN MPOOIEMBI;
- 000CHOBAaHHOCTH CTIOCOOOB M METOJI0B padOThI ¢ MaTepHATIOM;
- yMeHHue paboTaTh C INTepaTypoi, CHCTEMaTH3UPOBATh U CTPYKTYPHPOBATh MaTepHal;

- YMCHUC O606H_IaTB, COIIOCTABJIATH PA3JIMYHBIC TOYKHU 3PpCHHUSA 110 paCCMAaTpUBACMOMY BOIIPOCY,

APTYMCHTUPOBATH OCHOBHBIC ITOJIOKCHHUA U BBEIBOJBI.

OBG0CHOBaHHOCTH BBIOOPA HCTOUHUKOB

- KpYT, MTOJIHOTA UCII0JIb30BAHUS JIUTEPATYPHBIX HCTOUHUKOB 10 TIpo0iieMe;

- MpHBJICYEHUE HOBEHUIIMX paboT Mo mnpobiieMe (KypHaJIbHBIE ITYOJUKAI[MH, MaTepHUaibl

COOpPHUKOB HayYHBIX TPY/IOB U T.J., U3JIaHHBIE 3a TTociennue 5-10 ner).

Cobmronenue TpeGoBaHUM K 0(OPMIICHUIO

- IPaBUIbHOE OPOPMIICHHE CCHUIOK Ha MCIIOJIb3YEMYIO JINTEPATypPy;
- TPAaMOTHOCTb U KYJbTYPa U3JI0KEHHS;

- BJIaJIcHUE TEPMUHOJIOTHEH 1 MOHATHIHBIM aIlapaToM NpoOJIeMbl;
- coOoieHre TpeOoBaHUH K 00beMY KypCOBOM pabOTHI;

- KyJIpTypa opopmieHust (IIpUQTHI, BbIIEICHNE a03a1leB U Tp.).

I'pamoTHOCTH

- orcyrctBue  opdorpaduyecKMX M CHHTAKCHYECKUX  OMIMOOK,  CTHIMCTUYECKHX

MOTPEUTHOCTEMH;
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- OTCYTCTBHE OTEYaToK, COKpalleHui CIIOB, KpoMme OOIIETIPUHATHIX;

- INTEPATYPHBIN CTUIIb.

e 1mpeseHranus B PowerPoint obecrieunBacT HarasHOE BHU3YalbHOE COIMPOBOXICHUE TOKIIAMIA;
CJaiabl HE IEPETPYIKEHBI TEKCTOM;

KaueCTBO OINMOHUPOBAHUS OIICHUBACTCS I10 CICTYIONTUM KPUTCPHUSIM:

B IUCbMEHHOM OT3bIBE PACCMOTPEHBI BCE KPUTEPUHU OIICHKU KaueCTBA MOSICHUTEIbHOM 3aIIUCKU;
MPOJIEMOHCTPUPOBAHA CITOCOOHOCTh K KOHCTPYKTUBHOM KPUTHKE;

MIPOJICMOHCTPUPOBAHO BJIAJICHHE TEMATHKOU PEIICH3UPYEMOTO TEKCTa;

KaueCTBO YCTHOT'O BBICTYIUICHUS, B3AUMOJICHCTBUE C ONIIIOHEHTOM.

coowe

Onucanue MKAJbI OLEHHBAHUSA:
3aganue A oreHuBaercs B 25 0aaI0B MAaKCUMAJILHO, B TOM YHCIIE

CoJIepKaHUe M Ka4eCTBO IMOJATOTOBKH IMOSCHUTEIBHOM 3alTUCKH 110 3 GajioB
coJiepaHue JI0KJIaJ1a, KAYECTBO BHICTYILICHUS 1o 2 6amioB
Ka4eCTBO NPE3CHTAIINH J10 2 OajioB
MIPOBE/ICHHE 3AIIUTHI 10 2 6aymioB
3amanue b onennBaercs B 10 60aimioB MakKCHMaJILHO, B TOM YHCIIE:

KauyecTBO MUCbMEHHOI'0 OT3hIBa JI0 2 0aioB
BJIaJICHUE TEMATUKON 1o 1 6aywwia
YCTHOE BBICTYIUIEHUE 1o 1 Gana
MIPOBE/ICHHE 3AIUTHI 1o 1 6amta

MakcuManbHOE KOMraecTBO 0awioB — 15. KOHTpoIbHOE MEpOTIPUATHE CUUTACTCS 3a4TCHHBIM, SCITH
CTYJEHT HaOpan He MeHee 9 GaioB.
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