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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn M C
Bnaseney XBocTosa M.C. T
IIpenonaBarenb Waergnrarop___|Roead212f-KhvostovaMs-adcrilc XBocTOBa
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Bragensue L3N M3aKn
o0OpazoBarenbHON TTe— EypAoKos ILA.
POrpaMMbI Viaenrugnmarop 37b9b3a7-BurdiukovDA-6¢39bda J.A. Bypatokos

(OIKHOCTD, yUeHasl CTENeHb,
Y4YEHOE 3BaHUE)

(moamucs)

(pacmudpoBka
TTO/AITUCH)

o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w Ceenennn o enagensue L3N M3K O E
BBIITYCKAIOMICHU Bragenel, KoHzapaThesa O.E. o
Ka(beI[pBI Waentndnkatop  Rac/92df8-KondratyevaOYe-7169b3 KOHHpaTLeBa
(OIKHOCTD, yUeHasl CTENeHb, (moamucs) (pacmudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-8 CriocobeH co3aaBaTh U TOJIEP)KHBATh B TTIOBCEHEBHOMN KU3HU U B MTPOPECCUOHATBHON
JESTEIIbHOCTH 0€30IacHbBIE YCIOBHSI JKU3HEIEATEIIBHOCTH ISl COXPAaHEHUS TPUPOTHOU CPEIbI,
obecrieueHnst yCTOMYUBOTO Pa3BUTHS OOIIECTBA, B TOM YHUCIIE IPH yTPo3€ U BOZHUKHOBEHUH
YpEe3BBIYAMHBIX CUTYAIMd U BOCHHBIX KOH(DIUKTOB
N]I-2 [TonnMaer, Kak co37aBaTh U MOJICPKUBATH OC30MIACHBIC YCIOBUS KU3HEICATCILHOCTH,
TOM YHCJIe TP BOZHUKHOBEHUH YPE3BBIUAMHBIX CUTYaAIIUN

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. buonmoruueckoe neictBue noHu3upytomero nanydeHus: (Konrponsnas padbora)
2. O6parmienue ¢ OTpabOTaBIINM SIEPHBIM TOILTUBOM U PAJAMOAKTUBHBIMH OTXOJaMH
(KontponpHas pabota)
3. OCHOBBI 103UMETPUH U HOPMATUBHO-3aKOHOJaTeNbHas 0a3a paJuallMOHHON 6€30MacHOCTH
(KontponpHas pabota)
4. PanuanmonHas 6€30MacHOCTb SIIEPHON SHEPreTHUeCKOl ycTaHOBKU. DyHKIIMOHUPOBAHUE
OT/IeJIa paiuallMOHHON O6e30onmacHoCcTH Ha npeanpustuu. (KontponsHas padoTa)
5. ®usnyeckue 0CHOBBI HOHU3HpYIoIIero u3nyuenus (KonrponsHas padorta)

BPC aucuunjanubl

8 cemecTtp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
WNunexe KM- | KM- | KM- | KM- | KM-
Paznen nucuuniainHb KM: 1 5 3 4 4

Cpox KM: 3 6 9 12 15

dusnyeckrue OCHOBHI HOHU3UPYIOLICTO U3ITYUCHUS

du3nyecKrue OCHOBEI HOHU3BUPYIOIICTO U3JTYYCHUA +

buonoruueckoe gelicTeue HOHU3UPYIOUICTO U3JTYYCHHUA

buonoruueckoe gelicTeue HOHU3UPYIOUICTO U3JTYYCHUA +

HopmatuBHo-3akoHOAaTeNbHAS 0a3a o0ecredeHust
paananoHHON Oe30MaCHOCTH

HopmatuBHo-3akoHOAaTeNbHAS 0a3a o0ecredeHus
paananoHHON Oe30MaCHOCTH

OcHOBBI 103UMETpUH. MeTOo/Ibl U Cpe/ICTBA PETUCTPALIUN
PagOAKTUBHOIO U3JIy4ECHHUS.




OCHOBBI 103UMETPUU. METOJIbI U CPEACTBA PETUCTPALIUH
paI[I/IoaKTI/IBHOFO I/I3J1y‘-I€HI/IH.

Pannannonnas 6€301acHOCTD SAEPHON SHEPTETUUECKON
ycTaHOBKU. DYHKIIMOHUPOBAHUE OTJIENIa paIualliOHHON
0€30MacCHOCTH Ha MPEIITPUSATHH.

Pagnanmonnas 6€30nacHOCTD SAEPHON SHEPreTUYECKON
ycTaHOBKH. OYHKIIMOHUPOBAHUE OT/IENA PaIHalluOHHON
0€30MaCHOCTH HA IPEANPUITHH.

OO6paitenue ¢ 0TpabOTaBIIUM sIIEPHBIM TOILIIMBOM U
paJlnOaKTUBHBIMU OTXOaMHU.

OO6paitenue ¢ 0TpadOTaBIIUM SIIEPHBIM TOILJIMBOM U
paJlnOaKTUBHBIMU OTXOaMHU.

Bec KM:

20

20

25

20

15

$OO611as yacte/JI1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
YK-8 NN-2vk-e Ilonumaer, kak | 3HaTh: ®dusnueckre 0CHOBBI HOHHM3UpYIotero u3inyueHnus (Konrponbnas padora)

CO3[aBaTh U TOIJICPKHUBAThH
Oe3o0macHble yCIIOBUS
KHU3HEACATEIIHOCTH,  TOM
YUCJIC IPHU BO3HHKHOBCHHUU
Ype3BBIYANHBIX CHUTYaIUH

0a30BbIE CIOCOOBI U
TEXHOJIOTHH 3aIUTEl OT
MOHU3UPYIOUINX U3Ty4eHUI
(Obparenue ¢
OTpabOTABIINM SACPHBIM
TOILJIUBOM U
PaaIuOaKTHUBHBIMH
0TX0J1aMH)

HOPMAaTUBHO-
3aKOHOJATENbHYIO 0a3y Mo
paguanuoHHOMN
0€301aCHOCTH M OCHOBEI
JIO3UMETPUHN

0a30BEIC CIOCOOBI U
TEXHOJIOTHH 3aIIUTHI OT
WOHHU3UPYIOIINX U3ITYyYEHUI
(OyHKUIMOHUPOBAHUE
OT/eJNa palualluOHHON
0e30IMacHOCTH Ha
MIPENPHUSATHH )
TEOPETUUECKHE OCHOBBI
OKa3aHUs IEPBOM TOMOIITU
MOCTPaAaBIIEMY

VYMmeTs:

buonorunyeckoe aeictBue nonnupyromero uznydenus (Konrponapnas
pabora)

OCHOBBI JJO3UMETPUN U HOPMATHBHO-3aKOHO1aTeNIbHAast 0a3a paJAualuOHHON
6e3onacuoctu (KonTponbHas padota)

Panmanonnas 6€30MacHOCTS SIIEPHON SHEPreTHUECKOH YCTaHOBKH.
OyHKIIMOHUPOBAHKE OT/IEJIA PAAUAIIMOHHON OE30MTaCHOCTH Ha
npeanpusTi. (KoHntposbHas padoTa)

Oopamenue ¢ 0TpadOTaBIIUM SACPHBIM TOTUTUBOM U PAIMOAKTHBHBIMH
orxonamu (KoHTposbHas paboTta)




AQHAJIM3UPOBATh BIIUSHUE
Pa3HbIX BUIOB
HMOHU3UPYIOLIETrO U3JIy4eHUS
Ha YeJIoBeKa

IIPUMEHATH CPEICTBA
JIO3UMETPUYECKOTO
KOHTpOJI;

OKa3bIBaTh MEPBYIO IOMOUIb
IIOCTPAIaBIIEMY




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. ®u3nyeckue 0CHOBbI HOHH3UPYIOLIET0 H3JIYYeHHUS

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBedeHUusi KOHTPOJBLHOrO MeponpusaTus: Boimaercs 3amanue. CTyIeHTHI
OTBEUAIOT Ha BOIPOCHI, CIAIOT PadOTHI MpernoaaBareito. Bpems Hanucanus padoTel - 45 MUHYT.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeTHTH Ha IMOCTaBJICHHEIC BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: AHAJIM3UPOBATL BJIMAHUC I.HpI/IBeI[I/ITe MIPUMEPBI NCKYCCTBCHHBIX
Pa3sHbIX BHUAOB HWOHHU3HUPYIOLICTO PAAOHYKIINIO0B.
H3JTYyUYCHUS HA YCJIOBCKA 2.HpI/IBeI[I/ITe IIPpUMEPLI AACPHBIX peaKI_[I/Iﬁ IIPOTCKAIOIUX

IIpY B3aUMOJICCTBUY MOHU3UPYIOIINX U3IIyYCHHM C
BELIECTBOM B IIPUPOJHBIX U UCKYCCTBEHHBIX YCIIOBUSX.
3.Yto Takoe «OBICTPBIE» U «MEIJICHHBIC» HEHTPOHBI?
4.Yt0 Takoe HaBeleHHAs! AKTUBHOCTb?

5.

KaxoBa sHeprus BblensAIOmascs Npyu ACJIECHUY sSapa
ypana?

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYIIECTBEHHO BHITIOJIHEHO

KM-2. buosornyeckoe JeiicTBe HOHN3HPYIOILEr0 H3JIy4eHUs!

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOrO MeponpusaTusi: Beimaercs 3amanune. CTyIeHTHI
OTBEYAIOT Ha BOIIPOCHI, CAIOT paboThI MpenoaaBarento. Bpems Hanucanus paboTsl - 45 MUHYT.

KpaTKOB CoA€cpKaHME 3alaHUA:
OTBeTUTH Ha ITOCTABJICHHBIC BOIIPOCHI




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEOPETUYECKHE OCHOBBI
OKa3aHus epBoi IIOMOLIHU
MOCTpaJaBLIEMy

1.UccnenoBanue GMOIOrMYECKOTO U (PU3HOIOTHYECKOTO
NeUcTBUS paMOaKTUBHBIX BellecTB. CTaHOBIIEHUE
paanoOuoIOTUH.

2.JleiicTBHE paaraluy Ha KJI€TOYHOM YPOBHE.
3./leiicTBrE HOHU3UPYIOLLETO U3ITyYEHHUS Ha OpraHbl U
CHCTEMBI YEJIOBEKA.

4.0xapaKkTepru30BaTh OCHOBHBIC OMOJIOTHUYCCKU
3Ha4YMMble PaIUOHYKIINIBL.

5.JleTepMUHUPOBAHHBIE U CTOXACTHUECKUE (P (EKTHI.

YMmersb: OKa3bIBaTh
MIOMOUIb MTOCTPAJABIIEMY

HEPBYIO

1.KakoBbl 0COOEHHOCTH MOBEJCHUS PaHOU30TOIOB B
opranusme?

2.KaxoBbl 0COOEHHOCTH BHEIIHETO U BHYTPEHHETO
oOrydeHus opranuzma’?

3.IIpu Kakux T030BBIX HArpy3Kax pa3BUBAIOTCS
pasnuaHbIe POPMBI TydeBOM Oone3Hn? ONUIIHTE UX
XapaKTepHble CUMITOMBI, XOJl TeUeHUs1 O0JIE3HU U
TIPOTHO3BI.

4.Yt0 Takoe nmoporosas J03a MpOsiBICHUS
JeTePMUHUPOBAHHBIX A(PPEKTOB PaTUAIIIOHHOTO
MopaxeHus?

5.KakoBBI 0COOEHHOCTH IENCTBUS MalbIX 103 HA
OpraHu3M yejoBeKa?

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANPABIEHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

KM-3. OcHOBBI 103MMeTPHH H HOPMATHBHO-3aKOHOaTeIbHasA §a3a pajiMallMOHHOI

0€e30MacHOCTH

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpoueaypa mnpoBedeHUs KOHTPOJBHOIoO MeponpusTusi: Breimaercs 3amanne. CTyIeHTHI
OTBEYAIOT Ha BOIIPOCHI, CIAIOT paboThI penoaaBarento. Bpems nHanucanus paboTsl - 45 MUHYT.

Kparkoe conepxanue 3a1aHus:
OTBeTUTH HA BOIIPOCHI

KoHTpoJibHbIe BONIpoChl/3aJaHUA:




3HaTh: HOPMaTHUBHO-
3aKOHOATEIbHYIO 6azy 1o
pagualMoHHON 0e30macHOCTH U
OCHOBBI JIO3UMETPUHI

1.Okcno3unmonHas no3a. OnpeaeneHue u eIUuHUIBI
HU3MEPEHHUS.

2. lTornomennas go3a. OnpenenacHue U eIMHHUIIBI
HU3MEPEHHUS.

3.OkBUBaNIeHTHAs 103a. OnpeaeneHrue u eIUHUIBI
HU3MEPEHHUS.

4.9¢ddexTrBHAsS SKBUBANICHTHAs j03a. OnpenencHue u
€MHUIBI U3MEPEHUSI.

5.YUto sBNIAETCS IPEAMETOM JO3UMETPUN?
6./137105KUTh METOIbI U CPEJICTBA PETUCTPALIHI
PaIMOAKTUBHOTO U3TYYCHUS

YMeTb:  NPUMEHATb  CPEACTBa
JIO3UMETPUYECKOI0 KOHTPOJIS;

1.PaccunTaTh MOTTOUICHHYIO U SKBUBAJIEHTHYIO 03Bl OT
CMEIIAaHHOTO MCTOYHHMKA M3ITyYSHHSI, €CITU J103a OT
ramMMa-u3inydeHus 1 paxg, ot 6era-uzmydenus — 10 pax, ot
anb(a-u3nydenus — 1 pag u oT ObICTPBIX HEUTPOHOB — 1
pan. IlepeBectu nomyudennsie pe3ynbratsl B CU.
CpaBHHTH TOJIYYCHHBIC PE3YJIbTAThl C TPEOOBAHUSIMU
HOPMATUBHBIX JOKYMEHTOB. ONpenenuTh
panuobuonornyeckue 3PQPeKTol.

2.PaccunTaTh MOTJIOMIEHHYIO U SKBUBAJIICHTHYIO J1O3BI OT
CMEIIAaHHOTO MCTOYHHMKA U3ITyYCHHSI, €CITU J103a OT
raMma-usiiydeHus 2 paj, ot 0eta-usnydenus — 20 pazg, oT
anb(a-u3nydeHus — 4 pajg v oT ObICTPBIX HEUTPOHOB — 1
pan. [lepeBectu nonmyuennsie pe3ynbratsl B CU.
CpaBHHTH TOJTYYCHHBIC PE3YJILTATHI C TPEOOBAHUSIMHU
HOPMATUBHBIX JOKYMEHTOB. ONpenenuTh
panuobuonornyeckue 3PQPeKTol.

3.Kak cBs3aHBI aKTUBHOCTh TaMMa-HU3ITy4aroInX
PaAMOHYKIIUIOB ¥ MOIITHOCTH 9KCIO3UIIMOHHOM T03BI HA
Pa3IUYHBIX PACCTOSHUSIX OT HCTOYHHUKA

4.M13 KakuX JaHHBIX OMPEAETSETCS CKOPOCTh
MOCTYIJICHUS PAJUOHYKIIUIOB B OPTaHU3M YeIoBeKa?
5.Yto ompenensier KoJuleKTHUBHAs P PeKTUBHAS
HKBUBAJICHTHAS /1032

6.CocTaBUTh TPUHIUITHAIBHBIE CXEMBI PaOOTHI
HMOHHU3AIIMOHHOMN KaMephl U TO3UMETPUIECKUX MTPHOOPOB
Ha OCHOBE CIMHTWIISIIIMOHHOTO M MOJYITPOBOTHUKOBOTO
JIETEKTOPOB

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIH 3aJJaHHE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPABIECHUE JIJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-4. PaguanuonHasi 6e301acHOCTD si/IePHOI JHEPreTH4eCKOil YCTAHOBKH.

DOYHKIUOHUPOBAHME OT/eJIA PAAMANMOHHON 0€30IIACHOCTH HA NPeANPUSTHH.

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBedeHHsi KOHTPOJbHOIO Meponpusitusi: Beimaiorcss Bompocbl. CTyIeHTHI
BBITIOJIHSIIOT paboTy. Bpems Hanucanus paboThI - 45 MUHYT

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:
OTBeThTE Ha BOIIPOCHI

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3Hath: 0a30BBIE  CIIOCOOBI U
TEXHOJIOTHH 3aIUTHI oT
MOHHM3UPYIOIINX U3ITy4eHUu
(OyHKIMOHMPOBAHKE oTxaelna
paaualMoOHHOW O€30IacHOCTH Ha
IPEIIPUATHH)

1. IlonsTue sAepHOIM SHEPreTHUYECKON ycTaHOBKH (S1DY).
CocraBHble 251eMeHTHI SADY

2.IlpuHnunuanpHas cxema dHepro0yoka ¢ BoJ10-
BOsIHBIM peakTopoM (BBOP).

3. [IpuHnMnuanpHas cxema 3HeprodIioka ¢ ypaH-
rpaduroBeiM peakTopom (PBMK).

4 IlpuHuunuaibHas cxema SHepro0I0Ka peakTopa Ha
obicTpbIx HelTpoHax (BH).

5.BeiBog 13 3kcmutyaTanuu A0V

6.00ecrieuenune aepHOM U paaruallMOHHON 0€3011aCHOCTH
A0V

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-4. O6pamenue ¢ oTpadOoTABIIMM SIAEPHBIM TOIJIMBOM M PAAHOAKTHBHBIMHU
0TX0AaMH

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHHsl KOHTPOJIBbHOr0 MeponpusaTHsa: Beinaercs 3amanue. CTyneHTB
OTBEUAIOT Ha BOIIPOCHI, CIAIOT PadOTHI MpernoaaBareito. Bpems Hanucanus padoTel - 45 MUHYT.
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KpaTkoe conep:kanue 3a1aHus:
OTBeTUTH Ha MOCTABICHHBIE BOIPOCHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3Hath: 0a3oBBIE  CHOCOOBI U 1.ITonarue orpadorasiero sipepuoro torusa (OAT).

TEXHOJIOTUHU 3aIUTBI oT Hcrounmku oo6pazoanus OST. Cocras OAT.

MOHM3UPYIOIINX U3JIy4yeHu 2.Crparerun obpamenus ¢ OAT.

(Obpamenue ¢ orpaboTaBIIMM 3. [TepepadoTtka (perenepanus) OAT.

SAJIEPHBIM TOILUIUBOM u 4.IIpaBoBO€ pPEryIUPOBAHKIE OTHOIICHHU B 00JIACTH

PaIMOAKTUBHBIMU OTXOaMH ) obpamenus ¢ PAO. Knaccudukamus PAO.
5.Mctounuku obpazoBanus PAO.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe

BBIIIOJIHEHO B ITOJIHOM O00BEME MJIH BEHITIOJHEHO MpEUMYILICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 50

Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS

€CJIM 3aJaHUC NPCUMYIICCTBCHHO BBIIIOJIHCHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@DopMa NPOMEKYTOUYHON aTTecTallum: 3a4eT

IIpumep Onsiera

Bonpoc 1. OcHOBHBIC TIOHATHS PaIMAIIUOHHON Oe3omacHoCTH. [IpUHIIUIIBI 1 3a1a4n
paaralnoHHON 6Ee30MacCHOCTH.
Bormpoc 2. [TosiTHE 0 €CTEeCTBEHHOM PaAHAIIMOHHOM (DOHE.

IIpouenypa npoBenenust
Crynent nonmyyaet 6usnet. 'oToBuTCs 45 MUHYT. YCTHO OTBEYAET MPETIOAaBATEIIO

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60RPOCOE NPOBEPKU P E3YIbHAM 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuusi/ Unaukarop: MJI-2yk-s [lonnmaer, kak co3gaBaTh U MOAJIEPKUBATh OC30TIaCHBIC
YCJIOBHS )KM3HEEATEIbHOCTH, TOM YHCIIC TP BOBHUKHOBEHUHN YPE3BBIYANMHBIX CUTYaIIUM

Bonpocel, 3a1anns
1.OcHOBHBIE IOHATHUS PaJUAMOHHON Oe30nmacHOCTU. [IpUHIMITBI 1 3a1aY paiuaiOHHON
0e30MacHOCTH.
2.Mcropus nu3ydyeHus SBJIECHUS PAIUOAKTUBHOCTU. [Ipeanochuiku OTKPBITUS
paanoaktuBHocTH. /.M. Mennenees, 1.B. I'urropd, B.K. Penrren. UccnenoBanus
A.bekxkepens, I1. 1 M.Kropu. Pe3ynbTaTsl OTKpBITHS SIBI€HUS PallOaKTUBHOCTH.
3.Ctpoenue aToma u €ro sapa. M3oronsl. PagroakTuBHbIN pacnaa. AKTUBHOCTb M €JUHULIBI €€
n3mepenus. [lepuon nomypacnana. Paquon3oTonHoe JaTupoBaHue.
4.Tunsl paoaKTUBHBIX pacnanoB. MoHM3MpYOMas U MPOHUKAIOIIAsl CIIOCOOHOCTb
paauauuu. LlenHble saepHble peakuu. Y cJI0BHs UX IpOTeKaHus. EcTecTBeHHbIE HCTOYHUKU
panuanuu. AHTPOIIOI€HHbBIE HCTOYHUKN HOHU3UPYIOLIETO U3TYUCHMUS.
5.UccnenoBanue OMOIOTMYECKOTO IEHCTBUS PaIMOAKTUBHBIX BemlecTB. CTaHOBIIEHUE
panuoGuosnoruu. JleficTBue paguanny Ha KJICTOYHOM ypoBHe. J[efiCTBHE HOHU3UPYIOLIETO
U3ITy4eHHs Ha yesoBeKa. JleTepMUHUPOBAaHHBIE U CTOXaCTUYECKUE IPPEKTHI.
6.0ctpas nyueBas 6one3Hb. PakTopsl Bo3HUKHOBeHU:. Knunnueckue gpopmer OJIb.
7.Enunutiibl n3MepeHus 103. IKCMO3UIMOHHAs 103a. MomniHocTh 10361 [lornomeénnas no3a.
OKBHUBaJICHTHas /103a. DPPeKTUBHAs FKBUBANIEHTHAs 103a. KoiiekTuBHas >pdexTrBHas
SKBUBAJIEHTHAs J03a.
8.MeTobI OLIEHKH 1030BBIX Harpy30K: MpsIMOM+pacyeTHbIN, raMMa-CIIEKTPOMETPUYECKHUH,
XPOMOCOMHBIX abeppaliuii, MUKPOSIEPHOT0 TECTA, JIEKTPOHHOIO TapaMarHUTHOT'O Pe30HaHca
(OI1P) mo >manu 3y00B.
9.IlonsiTHE 0 ecTecTBEHHOM paananoHHOM (one. Ero cocrapmustoniue u poib. Panon.
duznyeckas 1 XUMUYECKasi XapaKTEPUCTUKU. ICTOYHNKYM MOCTYNIIEHUS B )KUJIbIE TOMELLIEHUS.
OnacHocTs 1114 yenoBeka. M3amepenne. OCHOBHbBIE PUHLUIIBI IPOTUBOPAIOHOBOM 3aIMUTHI.
ITpumeHnenue pagoHa.
10.buosnornyecky 3Ha4MMbIe paanoHyKIuasl. Moa-131. Hesnii-137. Ctpornmii-90. TlnyToHuii-
239. Tpuruii. Yraepoa-14. Kpunton-85. [lononuii-210. I'opsiune yacTuisl.
11.3ammra OT HOHM3UPYIOIMX M3JIydeHHUH. [[puHIMIBI, METOMIBI, CPEICTBA.
12.HopmaTiBHO-3aKOHOAATENIbHAs 0a3a o0ecreyeHns paualMoHHON 0e30MacHOCTH.
13.MeToapl U CpecTBa PErUCTPAIINH PaInOaKTUBHOTO M3 TydeHus (mpubopHas 6a3a).
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14.PagranimonHas 6€30MacHOCTh SAepHOM sHepreTudeckoii ycranoBku (19Y). [onstue SADY.
TenoBbIIENSIONINE ATEMEHThI, COOPKHU, KaCCEThl U TEXHOJIOTHYECKUE KaHaIbl. CUCTEMBI
0€30MacHOCTH U 3a1uThl A0V,

15.06pamenue ¢ orpadoTaBmuM siaepHbiM TOrMBoM (OST). [Tonsarue

16.06parienue ¢ pagunoakTuBHBIMU 0TX01aMu (PAO)

17.1lens u 33124 IPOU3BOICTBEHHOTO paauaiiioHHoro KoHTpoJs (ITPK).

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.OcHoBHBIE OHATHS paguallMOHHOM Ge3omacHocTH. [IpuHIUIBL ¥ 3a1a4n pagualliOHHOM

0€30I1aCHOCTH.
OTtBeTsI:

VYcTHBIN OTBET
Bepubliit otBet: Paguannonnas 6e301acHOCTh — KOMILJIEKC HaydHO 00OCHOBAHHBIX
MEPOTPHUATHIA 10 00ECTICUCHHIO 3aIUTHl YEIOBEKA, MOMYIJIALNHU B IIEJIOM U 00BEKTOB
OKPY>KaIOILEH Cpelbl OT BPEJHOTO BO3IECHCTBUSA HOHU3UPYIOIINX U3IYyYeHUH. DTH
MEpOTPUSATHS HAlIPaBJICHbBI HAa CO3/IaHIE OE30IAaCHBIX YCIOBUN MPUMEHEHHUSI aTOMHOM
SHEPIUU U UCTOYHUKOB HOHU3UPYIOIIUX U3JIyUYEHHUH B Pa3IMUHbIX cepax 4eaoBedeCKOH
nesTebHOCTH. BakHOM 3a1auel paanalimoHHOM 0€301MacHOCTH SIBIIIETC pa3padoTKa
KPUTEPUEB OLICHKU ONACHOCTH PAa3JIMYHBIX BUJ0B HOHU3UPYIOLINX U3Iy4YEeHUI

2.Mcropus n3ydyeHus BJICHUS PAIUOAKTUBHOCTU. [Ipeanochuiku OTKPBITUS

paanoaktuBHocTH. /.M. Mennenees, 1.B. I'urropd, B.K. Perarren. UccnenoBanus

A.bekxkepens, I1. 1 M.Kropu. Pe3ynbTaTsl OTKpBITHS SIBIEHUS PallOaKTUBHOCTH.
OTtBeTsI:

VYCTHBIN OTBET
Bepublit otBeT: OTKpBITHE PAJUOAKTUBHOCTH U BOZHUKHOBEHUE sIJIEPHOM (Pr3HKH OBLIO
[IOJITOTOBJIEHO BaXKHBIM COOBITHEM B HAYYHOM MHUpE — OTKpbITHEM B 1869 r. JI.1.
MeH1eneeBbIM NEPUOINUYECKOr0 3aKOHa XUMUYECKUX 3J1eMeHTOB. Tabuunna cucTeMaTu4Ho
packiaibIBacT HE TOJBKO 3JIEMEHTHI, HO BCE pa3HOOOpaszue ux cBOMCTB. MeHienees
TOBOPMJI 00 OTKPBITUH B OYAYIIEM HOBBIX 3JIEMEHTOB M Jja’K€ YTOYHMII UX CBOMCTBA.
[IepBbie sKCHIEpUMEHTaTbHBIE TIOITBEPKAECHUS CII0KHOCTH CTPOEHUS aTOMa OBLITN
nosy4yensl B 1869 r. HemenkuM ¢puzukom u xuMukom U.B.I'utropdom, KoTopslil BriepBbIe
Habmonan u onucan katoauele ayu. K 1919 rony peHTreHoBckue TpyOKH MOTYyYHIN
LIMPOKOE PacIpOCTPAHEHUE U IPUMEHSUINCh BO MHOTHX CTpaHax. bnaromaps um
MOSIBWJIMCh HOBBIE HAIIPABJIICHUS HAYKU U TEXHUKU — PEHTTECHOJIOT U,
PEHTTEHOIMAarHOCTUKA, PEHTTEHOMETPUS, PEHTICHOCTPYKTYPHBIA aHAJIN3 U Jp.
OtkpsiTeie M. u I1.Ktopu HOBbIE paiiOaKTUBHBIE 3JIEMEHTHI, YCTAaHOBJICHUE NPUPOIbI
PaZMOaKTUBHOTIO SIBJICHUS U 3aKOHOB aTOMHOTO pacrajia IpuBeIo K ToMy, 4yTo k 1910 1. B
XUMHH HaMETUJIOCh BBIJIEJIEHHE HOBOW OTpaciy — paguoxumuu, PagmnoOuomnorus u np.

3.Ctpoenue aToma u €ro sapa. M3oronsl. PagroakTuBHbIN pacnial. AKTUBHOCTh M €JUHULIBI €€

n3mepenus. [lepuon nomypacnana. Paqnon3oTonHoe JaTupoBaHUe.
OtBeThI:

VYcTHBIN OTBET
BepHblii 0TBET: B COOTBETCTBUU ¢ COBPEMEHHBIMU IIPECTABICHUSIMH, HEUTPAJIbHBIE
aTOMBI COCTOAT U3 TOJIOKUTENIBHO 3aPSKEHHBIX siep pasmepoM nopsiaka 10-12 cwm,
OKPYKEHHBIX OTPULATENBHO 3apsKEHHBIMU JIEKTPOHAMM, 3apsii KOTOPBIX COOTBETCTBYET
3apsay AApa, 4To U 00eCTIeYMBaeT aTOMY JEKTPOHENTpaIbHOCTh. Pa3Mepsl aToMOB
COCTaBJIAIOT BeNUUMHBI nopsaka 10-8 cMm. 3apsn sanpa Z, BeIpa)KEHHBIN B €IMHULAX,
COOTBETCTBYIOIIMX 3apsily DJIEKTPOHA, PABEH MOPSAIKOBOMY HOMEPY JIEMEHTA B
IIepunonnueckoii cucreme anemenToB .M. MeHaeneeBa u 4ucity 3JIEKTPOHOB
HEUTPAIBHOTO aTOMA, ONPEIEIAIOIINX €r0 XUMUYECKHAE CBOMCTBA. Y YUTHIBAs MAIYIO
MaccCy 3JIEKTPOHA, CTAHOBUTCS MTOHATHBIM, YTO OCHOBHAs1 MAacca aToMa COCPEI0TOYEHA B
ero siape. OTKpbITHE TPOTOHA U MOCIIETYIONIEE OTKPBITHE HEUTPOHA ITO3BOJIUIIO
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MPEAJIOKUTH MOJIENTb CTPOCHHUS sI/Ipa, B COOTBETCTBUU C KOTOPOH PO COCTOUT U3
MIPOTOHOB U HEUTPOHOB, KOTOPBHIM MIPUCBOECHO Ha3BaHUE HYKJIOHBI. UHCIIO MPOTOHOB B
s7ipe (a MIMEHHO OHHU U OIIPEAEISIOT €0 3apsiji) PaBHO Z, a CyYMMapHOE YK CIIO IPOTOHOB U
HEHUTPOHOB PaBHO MAacCOBOMY YMCITy aToMa A. B COOTBETCTBUU C 3TUM YUCIO HEUTPOHOB
N B aTOMHOM siJipe paBHO A — Z U, cnefoBatenbHo, A=Z+N. OaHako siapa 0AHOTO U TOTO
&Ke dJIeMeHTa (T.€. SApa ¢ OMUHAKOBBIM Z) MOTYT COJEPKaTh Pa3IMYHOE YUCIO HEHTPOHOB
(N), a, cnenoBaTesbHO, UMETH Pa3IMyYHbII aTOMHBIN BeC (A) IpU OJAMHAKOBBIX
XUMHUYECKHUX CBOMCTBaX. XMMHUYECKHE CBOMCTBA aTOMa 3aBUCT OT CTPOCHHUSI SJIEKTPOHHOM
000JI0YKH, KOTOpasi, B CBOIO OYEpEe/Ib, OTNPEACISIETCS B OCHOBHOM 3apsiaoM sijipa Z (TO eCTh
KOJIMYECTBOM IPOTOHOB B HEM), M [TIOUTH HE 3aBUCAT OT €r0 MaccoBOTo uncia A (To ecTh
CYMMAapHOI0 yucia NpoToHOB Z u HeUuTpoHoB N). Takue pasHOBUAHOCTU aTOMOB (110
quciy A, T.€. aTOMHOMY BECY) OJHOTO U TOTO e 3JIeMEHTa (C OAHUMHU TeM ke 7))
Ha3bIBAIOT U30TONAMHU, a SIBJICHUE — U30TOonuen. M30Tonbsl — pa3sHOBUAHOCTH aTOMOB
KaKoro-I100 XUMHUYECKOTO 3JIEMEHTa, KOTOPbIE UMEIOT OJIMHAKOBBIM aTOMHBIN
(MOps,AKOBBIN) HOMEP, HO IIPH 3TOM pa3HbIE MaccOBbIE YKcia. HazBaHue cBsA3aHO C TeM,
YTO BCE U30TOIBI OHOTO aTOMa IOMEIIAIOTCS B OJTHO U TO K€ MECTO (B OIHY KIIETKY)
tabymmnel J[.W. Menneneesa. [IpuMepsl H30TOMOB: — U30TOIBI IPUPOAHOTO ypaHa — U-
234, U-235, U-238 (234U, 235U, 238U) — uzotonsl Bogopoaa — 1H (mpotwit), 2H
(netitepuit), 3H (TpuTuil) AKTHUBHOCTbH paAHMOHYKINA A B UICTOYHHKE (0OpasLe) ecTh
oTHomIeHue yncna dN COHTaHHBIX SACPHBIX MPEBPAIICHUN, TPOUCXOASIINX B UICTOUHUKE
(oOpaste) 3a uaTepBas Bpemenu dt, k aromy uaTepBanry: A= dN/dt (3.1) Eqununa
aktuBHOCTH paauonykiuaa B CU — bekkepens (bk). bekkepenb paBeH akTHBHOCTH
PaINOHYKIIU/IA B UCTOUHHKE (00pasiie), B KOTOPOM 3a 1¢ MPOUCXOAUT OAHO CIIOHTAHHOE
sJIepHOe TpeBpalieHue. Tak Kak 3To O4eHb MajieHbKas pu3nyeckas BeIMYnHa, TO Ha
IIpaKTUKE Yalle UCIIoNb3yeTcs Oosee kpynHas BHecucTeMHas eaununa — Kropu (Ku). 1 Ku
=3,7 *1010 bx AKTUBHOCTb paJMOHYKJIH/IAa C TECUCHUEM BPEMEHU YMEHBIIACTCS 110
3aKOoHY paanoakTuBHOro pacnazga [9]: Nt=NO e—At (3.2) rae Nt — yuciao aTomoB,
octaBmuxcs uyepe3 BpeMs t; NO — HCX0JHOEe KOJIMYECTBO aTOMOB; — IIOCTOsIHHAS pacnajia,
MMEIOIIAsi CMBICI BEPOSITHOCTH pacmiaja sjpa 3a 1 ceKyHly U paBHas J10Ji€ 1ep,
pacnajaroluxcs 3a equHuIy BpeMeHH, c—1. CyTh 3aK0Ha 3aKJII04aeTcs B TOM, 4TO 3a
€IMHUILY BPEMEHH PACIaaeTCsl OJIHA U Ta KE YaCTh UMEIOIIUXCS B HAJTMYUHU SIIep aTOMOB
paanoakTUBHOrO M30ToMa. T1/2 — mepuop moiypacmnana — Bpemsi, B Te4EHHE KOTOPOTO
pacrnajaeTcsi oJIOBUHA MEPBOHAYAIBHOTO KOJIMYECTBA SIJEP, P TOM aKTUBHOCTH
PaaMOHYKIIU/Ia YMEHbIIAETCs B 2 pa3a.

4. Tunsl paAMOaKTUBHBIX pacnazoB. MoHU3upyIOIIas ¥ MPOHUKAIOIIAs CIIOCOOHOCTh

paauaiuu. LlenHeie suepHble peakiu. Y ClIOBUS UX IPOTEeKaHUs. EcTeCTBEHHbIE HCTOYHUKU

pamuanyu. AHTPOIIOTEHHBIE UCTOYHUKYA HOHU3UPYIOMIETO U3JTYICHHUS.
OTBeTsI:

VYcTHBIN OTBET
Bepusiii otBeT: Kakplil paanoHyKIn pacnagaeTcs BIIOJIHE OMPEIEIICHHBIM CIIOCO00M,
IIPHU 3TOM pacnaj sJep COMpOBOKAAETCA UCITyCKaHUeM: — alb(da-yacTull (si1ep aToOMOB
renus ) — npu [J-pacmajne, —6eTa-MUHYC -4acTHIl (3JEKTPOHOB) — MPH IEKTPOHHOM ( )-
pacmnazne, — 6erat-gyactuil (MPOTOHOB) — MPHU MPOTOHHOM ( )-pacmajie, — [JraMmma-KBaHTOB
(Cramma-myueit) — npu nmepexoaax Mexay Bo30YKIEHHBIMU COCTOSTHUSIMA aTOMHBIX sITIEp,
TIPH SITIEPHBIX PEAKITUIX, TPU B3aUMOJICUCTBHUAX U pactagax dJIeMEHTAPHBIX YaCTHI
(Hanpumep, MpU aHHUTWIALIMY 3JIEKTPOHA U MIO3UTPOHA, PACIa/ie HEUTPaIbHOTO MUOHA U
T. /1.), @ TAaK)Ke TIPH OTKJIOHEHUW SHEPTHYHBIX 3apsDKCHHBIX YaCTHUI] B MATHUTHBIX U
AIEKTPUUYECKUX TOJIAX.

5.UccnenoBanne OMOOTHUECKOTO IEUCTBUS PaIMOAKTUBHBIX BemlecTB. CTaHOBIICHHE

panguobuoorun. [leiicTBre paauanuy Ha KIETOYHOM YpoBHE. JlelicTBHe HOHH3UPYIOIIETO

W3JIy9CHHS Ha YeloBeka. [leTepMIUHUPOBaHHBIC U CTOXACTHUECKHE YPDEKTHI.
OTBeTsI:
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YCTHBIN OTBET
Bepnsriit orBeT: MoHM3amums 1 BO30YyXACHHUE aTOMOB BEIIIECTBA SIBJISIOTCS CIIEACTBUEM
B3aUMOJICHCTBUSL YCKOPEHHOM 3apsKEHHOW YaCTHUIIBI C 3JICKTPOHHBIMU 000JI0UKaAMHU ATHX
atomoB. [lo neiicTBUEM ANEKTPUUECKOr0 MOJIsI YCKOPEHHOU 3apsKEeHHON YaCTHUIbI
MIPOUCXOJIUT BO3MYIIEHHE AIIEKTPOHHBIX 000JI0UEK aTOMOB € TIEPEX0I0M B BO30YXK/IEHHOE
WJIM MOHU3UPOBAHHOE cocTosiHUE. [lepBUYHbIE N3BMEHEHHUSI aTOMOB U MOJIEKYJI
KAueCTBEHHO HE 3aBUCAT OT BUJIA ICHCTBYIOLIETO HA HUX HOHU3UPYIOLIETO U3ITyYEHHUS.
OnHako Ipy OJJTHOM M TOM K€ KOJIMYECTBE SHEPIHH, MOTJIOLIEHHON eIMHUIIEH MacChl
BEIIIECTBA, MUKPOIIPOCTPAHCTBEHHOE PACIIpe/Ie/IeHIE ITON SHEPTUH B 00IydeHHOM 00beMe
pa3IuyHO. DTO pa3Inyue ONpeAesieTcs JUHeHHOU nepenadeit sneprun (JIID) —
CPEIHUM KOJINYECTBOM IHEPIHHU, [IEPEIABAEMOM YACTUIIEH BELLIECTBY B CPETHEM Ha
eAVHUILY JUTMHBI poiiaeHHoro B HeMm nytu: JIIID =dE / dx, (4.1) rne E — sHeprus
yacTulibl, 3B; X — nnuHa npoOera yacTuibl B BeliecTse, MKM. Ilockonbpky 1o Mepe
MIPOXOXKJACHHS YaCTULIBI YEPE3 BEIIECTBO €€ SHEPIHs CHUKAETCS, 4 C YMEHBIIEHUEM
sHepruu Bo3pactaet JII13, B koHIe mpolera 3apsHKEeHHOM YaCTULBI CO3/1aeTCs
HauOOoJIbIIas JIOTHOCTh HOHU3AIUH (MUK bparra), HHBIMU cTOBaMH — MOTJIOIIAETCS
HanOombIras no3a [10]. CkopoCThiO MOTEPH SHEPTUU ONPEACISACTCS BAXKHOE CBOHCTBO
MOHHU3UPYIOUINX U3Ty4YEHUN — MPOHUKAIOUIAs ClIOCOOHOCTh. [ TyOuHa MPOHUKHOBEHUS
MOHU3UPYIOUINX U3Ty4YEHUH 3aBUCUT, C OJIHOM CTOPOHBI, OT COCTaBa U IJIIOTHOCTH
o0y4aemMoro o0beKTa, a ¢ APYyroil CTOPOHBI — OT MPUPOBI U CBOMCTB M3ny4yeHus. OHa
IIPSIMO IIPOIOPLIMOHANIbHA SHEPTHH, MAaCCE U KBaIpaTy CKOPOCTH YaCTHUIbl, 00paTHO
MPOIOpLIMOHalIbHA — a0COMIOTHOM BennuuHe 3apsna. Yem Oonbine BennuuHa JII1D, Tem
MEHbIIIE IPOHUKAIOIIAsl CIOCOOHOCTh U3IYyYEHHS B IaHHOM BEILIECTBE. 3a MEPY
MIPOHUKAOIIEH CIOCOOHOCTH ISl YCKOPEHHBIX 3apSKEHHBIX YACTHI] IPUHUMAIOT
paccTosiHHe, Ha KOTOPOM YacTUIIA 3aMEIAETCS 10 SHEPTHH, OJM3KOM K CpeaHel SHeprun
TEIJIOBOTO ABMXKEHUS. Jpyroil BaKHON XapaKTEPUCTUKON HOHU3UPYIOIINX U3TyYEeHUN
SBJIIETCS MOHU3UPYIOIIAsl CIOCOOHOCTh. IOHM3UPYIOIIMM Ha3bIBaIOT TaKOE U3JIYYECHUE,
SHEprus KOTOPOro J0CTaTOYHA JJIi MOHU3AIMH 00 Ty4aeMol Cpeibl MM 00bEeKTa.
Nonusupytomnias ciocoOHOCTh OLEHUBAETCS YUCIIOM Tap HOHOB, KOTOPOE JaHHOE
u3nydyeHue oopasyet B 1 cM3 cyxoro Bo3ayxa. B pazButun nopaxeHus KJI€TOK 1ocie
BO3JICHCTBUS MOHU3UPYIOMIUX U3ITYYEHUH BBIICISAIOT HECKOJIBKO CTaJANN: (PU3NUECKyIo,
(U3UKO-XMMHYECKYIO, XUMUYECKYIO 1 Onosorndeckyro. [lepBrie Tpu U3 HUX OLEHUBAIOTCS
Kak MepBUYHbIE WK JoOuosornyeckue. OHM B 3HAUYUTEIIBHOMN CTETIEHHU SABISIOTCS OOIIMMHU
Kak JUIsl )KUBBIX OPTraHU3MOB, TaK U JJIs1 XUMHUYECKUX COEUHEHUN, UX PACTBOPOB, CMECEH.
JletepMUHUpPOBaHHBIE — OMoIOrHYecKre YPPEKThI U3IyUYEHHUs, B OTHOIIEHUN KOTOPBIX
IpeAnoJaraeTcs cymecTsoBanue j1030Boro nopora (0,5 [ 1 I'p), BbIe KOTOPOTO TAKECTH
a¢dekra 3aBUCHUT OT 103bl. CTOXacTHYECKUE (BEPOSITHOCTHBIE) 3PPEKTHI — 3TO
O6uosiornyeckue 3PpPeKTsl U3IIydeHHs], He UMEIoLIHe 1030Boro nopora. [Ipunumaercs, uyto
BEPOATHOCTH 3TUX 3()(PEKTOB MPONOPLHOHAIBHA J03€, a TSHKECTh UX MPOSBIEHUS OT J03bI
HE 3aBUCHT.

II. Onucanue wikanvl oueHuBanUA

Ouyenxa: 3a4TCHO
Onucanue xapaxmepucmuxu evinoineHus snanus: PaboTta BBITOITHEHA BEPHO WITH C
HEeCYIIECTBEHHBIMU HETOCTAaTKAMHU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMIOJIHEHA WX BHITIOTHEHA
MNPEUMYIICCTBEHHO HEITPABUIIBHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

3ayeTHas COCTABIIAIOLIAS OLEHKM 332 OCBOCHHME IUCLMIUIMHBI ONpEAeNsieTcs B COOTBETCTBUU C
[TonoxxeHneM o 6aiIbHO-pETUHIOBOM cucteme uist cryaeHToB HIY «MOW».
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