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ABSTRACT
Specialist’s/Master’s degree in 14.03.02 Nuclear physics and technologies.
Course title: Nuclear methods in biosystems.
Variable part of block, 4 credits.
Instructor: Razov V.I.
At the beginning of the course a student should be able to: the ability to use the
basic provisions and methods of social, humanitarian and economic sciences in
solving social and professional problems, is able to analyze socially significant
problems and processes (OC-8);
the ability to use the basic laws of natural sciences in their professional activities,
to apply the methods of mathematical analysis and modeling, theoretical and
experimental research (GPC-1).
Learning outcomes: willingness to conduct physical experiments according to a
given method, compiling descriptions of the research and analysis of the results;
the ability to use the basic laws of the natural sciences in professional activities,
apply the methods of mathematical analysis and modeling, theoretical and
experimental research.
Course description: The course "Nuclear Methods in Biosystems™ considers the
idea of the directions of biological systems research using nuclear methods and the
mechanism of their impact on the biological structure, and the main methods and
methods of recording biological parameters.
Main course literature:
1. Kudryashov, Yu. B. Radiation biophysics: radio-frequency and microwave
electromagnetic radiation. / Yu. B. Kudryashov, Yu. F. Petrov, A. B. Rubin. - m. :
Fizmatlit, 2008. - 184 p.
EBS "Elanbook.com": https://e.lanbook.com/book/2221
2. Volkenshteyn, M.V. Biophysics: studies. manual / M.V. Wolkenstein. - St.
Petersburg: Lan, 2012. - 608 p. EBS "Elanbook.com':
https://e.lanbook.com/book/3898
3. Vartanov, A.Z. Methods and devices for environmental monitoring and
environmental monitoring: studies. Method. allowance / A.Z. Vartanov, A.D.
Ruban, V.L. Skins - Moscow: Mining Book, 2009. - 640 p. EBS "Elanbook.com™:
https://e.lanbook.com/book/1494
4. Barsukov, O.A. Fundamentals of atomic nucleus physics. Nuclear technologies:
monograph / O.A. Barsukov. - Moscow: Fizmatlit, 2011. - 560 p.
EBS "Elanbook.com": https://e.lanbook.com/book/2308
5. Aliyev, R.A. Radioactivity: studies. manual / R.A. Aliev, S.N. Kalmyks. - St.
Petersburg: Lan, 2013. - 304 p. EBS "Elanbook.com":
https://e.lanbook.com/book/4973



6. Barsukov, O.A. Fundamentals of atomic nucleus physics. Nuclear technologies:
monograph / O.A. Barsukov. - Moscow: Fizmatlit, 2011. - 560 p.

EBS "Elanbook.com": https://e.lanbook.com/book/2722

Form of final knowledge control: test

AHHOTAIIUA

HuctuminHa «SlnepHsie  MeToAbl B OMOcCHMCTEMax» paszpaboTaHa Jyis
cTyneHToB 4 kypca HampapieHusi noarotoBku 14.03.02 «SnepHble MeTOIbI U
TexXHoJOTHM», TTpodmis «DPu3rKa aTOMHOTO SApa W YaCTUI» B COOTBETCTBHUH C
TpedoBanusiMu OC BO 1o jaHHOMY HanpaBiE€HUIO.

HucrumnHa «SlaepHbie MeTollbl B OMOCHCTEMAax» OTHOCSTCS K paslieiy
b1.B./IB.8 aucuumivg 1no BeIOOPY BapuaTUBHON YacTH Y4EOHOTO IJIaHa.

OO6miast TpyJI0EMKOCTh NHUCIMIUIMHBI COCTaBisieT 4 3aueTHble eauHuIlbl, 144
yaca. Y4eOHBIM IUIAHOM MPEAYCMOTPEHBI JEKIMOHHBIE 3aHaTus (36 4ac.) u
npakTHueckue 3aHsaTus (36 Jac.), camocTtostensHas padoTa (72 vac). Jucuuminnaa
peanusyetcs B / cemectpe 4 Kypca.

JUIss  yCIemrHoTO  yCBOCHHS  JWCHMIUIMHBI  «SmepHBIE  METOABI B
OonocrucTeMax» HEOOXOJIMMBI YCTOWYUBBIE TEOPETUYECKUE 3HAHUS MPAKTHUYECKHE
HAaBBIKM TI0 BCEM pasjeiiaM 00s3aTeIbHOTO0 MUHHMYMa COJIEPKaHHS CPEIHETO
(momHOrO) OOpazoBaHust Mo (uszuke. JJis yCHENIHOTO W3Y4YEHUS JAUCIUILIMHBI
«Anepubie MeToAsl B OWMOCHUCTEMAax» Yy OOy4YarOMIMXCS JIODKHBI  OBITh
c(hOpMHPOBAHKI CIICIYIONTUE TPEIBAPUTEIHLHBIC KOMIICTCHITHH:

- CIIOCOOHOCTHIO  HCIOJB30BaTh OCHOBHBIC TIIOJOKEHUS W METOJBI
COIMAJTBHBIX, TYMAHUTAPHBIX U SKOHOMUYECKUX HAyK MPH PEIICHUU COIMAIbHBIX
u npodeCCHOHANBHBIX 3a7a4, CIHOCOOCH aHaJIM3UpPOBATh COLMATBHO-3HAYUMBIC
npoOembl 1 mporecchl (OK-8);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TpOo(ECCHOHATBLHOW  NIEATETbHOCTH, TMPUMEHATh  METObI
MaTeMaTHYeCKOro0  aHaju3a W MOJCIHMPOBAHUSA,  TCOPETUYECKOTO U
aKcIIepuMeHTanbHOTO Hccienoanus (OITK-1).

Hean: chopMmupoBaTh NPEACTABICHWE O HAIMPABICHUAX HCCICIOBAHUS
OMOJIOTUYECKUX CUCTEM SACPHBIMH METOJaMH W MEXaHU3ME WX BO3JCHCTBUS Ha
OMOJIOTUYECKYIO CTPYKTYPY, MTO3HAKOMHUTH C OCHOBHBIMH CIIOCOOAMH U METOJIaMHU
perucTpanuu OUOJIOTUYECKUX MapaMeTPOB.

3amauu:

e M3yuyeHue TOCIEACTBUM BO3IACHUCTBUSA SJIEPHBIX HCCICIOBAaHWM Ha
OHMOJIOTMYECKUHN OOBEKT.



e M3yunTh OCHOBHBIE  SIEPHBIE  METOAbI, IPUMEHSIOIIMECS IS
UCCIIEIOBaHMUSI OMOJIOTMUECKUX CHUCTEM B Pa3IMYHBIX OOJACTSIX COBPEMEHHOMN
HAyKH.

[Inanupyemble pe3yiabTaThl OOYy4YEHHs] IO JaHHOM [HUCLUUIUIMHE (3HAHUS,

YMEHUS, BIAJACHUS), COOTHECEHHBIC C IUIAHUPYEMBIMH DPE3yJIbTaTaMH OCBOCHUS
0o0pa30BaTeNbHOM  MPOTPaMMBI,  XapakKTePU3yIOT  dTambl  (HOPMHUPOBAHMS
CICAYIOIIMX  KOMIETeHIHH  (0OIIeKyIbTypHBIe/  obOmienpodeccuoHaibHble/
npodecCUOHANIbHBIC KOMIIETEHIIUM (3JIEMEHTHI KOMIIETEHITNH)):

Koa u ¢popmynnpoBka Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI
KOMIIeTEeHIIUH
« TIOPSJIOK U TPOLENYPY MPOBEACHUS
IIK-3 3naet WCCIICIOBAHU M, UCTIOJB3YIOUIUX SAEPHBIE METOMBI.
FOTOBHOCTBIO K « TPUHIHMIBI PAJAUAIIMOHHON 0€30MaCHOCTH TIPH
TPOBE/ICHIIO NPOBEJICHUU HAYYHBIX HCCIICTOBAHUM.
(bH3I/I‘-IeCKI/IX . HCIIOJIB30BATh METO/JIbI aHAIM3a MMOJTYYCHHBIX
IKCIIEPUMEHTOB I10 CIIEKTPOB.
3aIaHHON METOAMKE, Ymeer e  YUUTHIBATh OHMIMOKU U3MEPEHHS IIPH MIPOBEICHUHN
COCTaBJICHUIO OTIMCAHHUS SZICPHBIX MCCIeAoBaHui ((DOH, TBIKEHHE
IIPOBOJUMBIX HCCIIETyEMOro O0BEKTa U.T.J).

UCCIICIOBAHNN 1 aHATIN3Y «  CIIOCOOHOCTAMHU 00O0OILATH ¥ AaHAIU3UPOBATh

pE3yJIbTATOR Braneer uH(popMmaIHo, norydeHnyio ¢ [19T, SIMP.
+  3HAHMAMH NPOBEPKH MOJIYYEHHBIX PE3YIILTATOB.

OHK-l . OCHOBHBIC yCTpOfICTBa, MPUMCHAIONUECA IJIA
CIIOCOOHOCTRIO HUCCICI0BaHUA OMOJIOTUYECKUX CHCTEM.
HUCIIONIb30BATH OCHOBHBIC 3HaeT . CTCIICHb BIIMAHUC TaKUX I/ICCJ'I@I[OBaHI/H\/’I Ha

OMOJIOTHYECKYIO CTPYKTYPY.

Zecu;(e)::{;];eHHOHaquHx e  TIPUHIUIIBI pa0OTHI TPUOOPOB, UCTIOIB3YIOIIUX
JMCILIAIUTHH B SJIEPHBIE METOBI UCCIICIOBAHMSL.
npodecCHoHaTbHOM e UYWTATh NPUHIUIHUAIBHYIO CXEMY JI€TEKTUPOBAHHUS
NEeSITeTbHOCTH, Ywmeer OMOJIOTUYECKHX MTapaMeTPOB.

MPUMEHSITh METO/IbI e YMEHHE PACCUMUTATh MOCIEACTBUSA BO3AECHCTBUS OT
MAaTE€MaTHYECKOTO TOTO WJIM MHOTO METO/Ia MCCIICIOBAHUS.

aHajan3a u ¢ CIOCOOHOCTBIO MPOM3BECTH aHAIN3A CIIEKTPOB
MOJICIIUPOBAHUS, H3ITyUCHHUE.

TCOPECTUICCKOTO 1 Brnaneer |« BiameHue MeTOAaMU JO3UMETPHUH, CIIOCOOHOCTHIO
OKCIICPUMCHTAJILHOTO OTIPEICNIUTh THI U CTETICHh OMOIOTUYECKOTO

HUCCIICIOBAHUA BO3JCHUCTBHS.




|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Pasznen |. BBenenme B mnpeamer siAepHbBIX MeETOA0B HCCJIeI0BAHUS
omnocucrem (8 uac.)

Tema 1. BBenenue (4 uac.)

Hctopust OTKpbITHIL B  sfepHOM  (Qu3MKe. AKTyaJbHOCTb  SIICPHBIX
uccnenoBannii. Illkana >IE€KTPOMArHUTHBIX BOJH. PaJavoakTHMBHBIN pacnan.
HNoHunsupyronme u3nydeHus. VICTOUHMKH PEHTTE€HOBCKOTO M TaMMa-W3JIy4YEHHUE.
['eHepanuss pPEHTIEHOBCKOTO M3JIy4YeHUS HE PaJUOAKTUBHBIMU METOAAMU
(peHTreHOBCKass TpyOKka). MenunuHcKas ¢uU3NKa ©W €€  CIeIHaIn3aIus.
CoBpeMeHHOE COCTOSIHUE SITIEPHBIX UcclieoBaHuil B Poccuu u 3apy0exxHOM.

Tema 2. Mexanu3m 0M0J10rH4ecKoro Bo3aeiicreus (4 gac.)

Panuanmonnas Ouodusuka. Opranuzamus OMOJIOTHUYECKUX CTPYKTYpP. OTaIbl
MPEICTABICHUS] MEXaHU3MOB OHOJIOTHYECKOTO BO3JEUCTBUS.  BeposTHOCTHBIN
xapakTep BozneWcTBus. PamuoOuonornueckuit mapagokc. CBsi3b € JApPYrUMU
obOnactsmu 3HaHus. OyHAaMEHTAJIbHAS 3a/1adya paguoOHOIOTHH.

Paznen |l. Bo3aeiicTBMe MOHM3NPYIOLIET0 U3JIyYeHUs] HA OHOJIOTHYECKYI0
cucremy (14 gac.)

Tema 1. Kpussbie «/lo3a-3¢p¢exr». 'Mnore3a «ro4e4Horo Harpesa»

(6 uac.)

VYnenvHas mepenanHas sHeprus. Jloza. Pacmpenenenue m03bl ¢ TIyOHHOM.
Buaer  103. OrtHocurenbHass  Owosiormdeckas  3¢G@GEKTUBHOCTb.  MeToabl
nozumetpun. Kpussie «mo3za-agpdext». ['unoreza toueuynoro Harpesa. [IpunHiumn
nonaganus. I[IOTHO-MOHMBHUpYIOIIEE U3JIYyYEHHWE U  PEIKO-MOHU3UPYIOIIEe
m3inydenue. OpnHoyaapHbli mpouecc. Pe3HCTEHTHOCTP TKAHEHM  YENOBEKA.
Kpurepnii paino4yBCTBUTEIBHOCTH.

Tema 2. UnakTUBaIMs MaKPOMOJIEKY.JI JIeiicTBHEM HOHU3MPYIONIEro
n3aydenus (8 uac.)

Cramuu BO3ACHCTBHS HOHM3UPYIOLIETO H3IY4YEHUs. MEXaHU3M Jy4yeBOrO
nopakenus. MomnekymnspHas paguobuosnorus. OOmmMiA TOAXO0A  W3YUYEHUS
BO3JICHCTBUSI MOHU3UPYIOIIEro u3nydeHus. llepBuunble (Quznueckue Mpouecchl
BO3HHUKAOIME TpU WHaKTUBauu. Koppensuuss Mexay MOJEKYJISPHBIM BEeCOM
MOJIEKYJIbl W MullleHd. Bo30yXJeHHbIE U CBEPXBO30YXKICHHBIC MOJICKYIIBI.
OO6urydeHue B BOJHOM pacTBope. PannannoHHO-XUMWYECKHUA BBIXO/I.

Paznen |11, SInepHbie MeToabl PYHKIMOHAILHOM JuarHocTuku (14 vac.)

Tema 1. MeToa MeuyeHHBIX aTOMOB (2 4ac.)

Medennsie aTompl. MeTOJ MEUYEHHBIX aTOMOB B OHOJIOTMM W MEIUIIMHE.
JlerekTrupoBaHnue MEYEHHBIX aTOMOB. CueTuuk I'erirepa-Mrosuiepa.
Cuuntwuisitop.  M3otonmsr  yraeponma-14,  #oa-131,  docdop-32.  Ilepuon



nonypacnana. M3rorosiaenue n3oTonoB. Crnocod AOCTaBKM MEUYEHHBIX aTOMOB B
TKaHH.

Tema 3. OqHo(OTOHHAN IMMCCHOHHAS KOMIILIOTEPHAsA TOMOrpadusi.

(4 gac.)

OMHCCHOHHAsE ~ ToMmorpadgusi.  YCTpOMCTBO W MNPUHUMUII  JEUCTBUS
0JIHO()OTOHHOTO 3MHCCHOHHOIO KOMIIBIOTEpHOro ToMorpada. ['amma-kamepa
Awnrepa. Ilponienypa O®PIKT wuccnenoBanusa. Co3manue ToMorpaduyecKux
n3oopaxkenuii. Kondurypamum cucremsi.

Tema 2. [103UTPOHHO-3MUCCHOHHBIIT TOMOrpadus (4 yac.)

Panuonyknuapl. AHHUTWISALMA MO3UTPOH-3JIEKTPOHHOM mapbl. (Cxema
perucTpanuy JByX TraMMa KBaHTOB. ['€HTpu W e€ro JBmkeHue. Peructpanms
coBnageHuii. Ilomyuenne wu3o0Opaxkenus. OO6paborka pesynbraToB [IOT.
AnmapatypHble apredaxTsl. ApTedakTsl cOOpa JaHHBIX.

Tema 4. MeTo siiepHOT0 MATHUTHOTO pe3oHaHca (4 Jac.)

Ouzuka AMP. KBantoBo-mMexannueckoe omnvcanvue. CIUH W MarHUTHBIN
MOMEHT sapa. Pe3onaHcHas uvactora. PaciueruieHne >HEPreTHYECKHX YPOBHEW.
Cnektpockornus. OCHOBHBIE XapaKTEPUCTHUKU crekrpomeTrpa (otoHoB. SAMP
uHtpockonus. MPT. Ilpunuun aevictBus u ycrpoiictso MPT.

Il. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

JlaGopaTopHbie padoTsi (36 yac.)

3ansTue 1. Mexanu3M OHOJIOrHYECKOro Bo3aeiicTeus (4 Jac.)

1. TIpeamet uccienoBaHusl paaualiMOHHON OMODU3UKH.

2. 3HaKOMCTBO C OpraHu3anyeil OMOTOTHUECKUX CHCTEM.

3. BricokooprannzoBaHHbIE OMOJIOTHYECKIE MOJIEKYJIBI.

3ansTue 2. PaanoakruBHblii pacnan (4 gac.)

1. N3ydeHue mpuHIIMIIA T€HEPALIMM PEHTTEHOBCKOTO U3 TyUYeHHUs HE
PaIOaKTUBHBIMU METOIAMH.

2. M3yuyeHue CeKTPOB U3IIyUYECHHS] PEHTTEHOBCKON TPYOKHU.

3. YcTpoilcTBO peHTIeHOBCKas TpyOKa.

4. Tlponemaypa U3roTOBICHUS PEHTICHOBCKOM TPYOKH.

Bansitue 3. MoHusupyomue uziaydenus (4 gac.)

1. TlpakTuyeckoe U3y4eHUE METOAOB AETEKTUPOBAHUS O — UITYUCHUSI.
2. TlpakTrueckoe M3ydeHHUE METOIOB JECTEKTUPOBAHUS B — U3TyUCHUS.

3. IlpakTHueckoe n3yuyeHne METOJOB JETEKTUPOBAHUS Y — U3ITyUCHUS.
3ansTue 4. Bo3aeiicTBHe MOHU3UPYIOLIET0 U3JIY4YeHUS HA
0HO0JIOrHYecKyI0 cucTeMy (4 vac.)



1. W3ydeHus XxapaKTepUCTHUK MOTJIOMICHHS SHEPTUU OUOJIOTHYECKUM
OOBEKTOM.

2. TlocTpoeHne KpUBBIX HOHU3AITMOHHBIX M PATUAITMOHHBIX TIOTEPh, UX
aHaJu3.

3. Tloctpoenune kpuBbIX bparra u ux anamms.

3ansitue 5. UHakTUBAIUA MAKPOMOJIEKYJI AeiiCTBHEM HOHU3UPYIOIIET 0

n3aydenus (4 gac.)

1. W3ydyeHue METOJI0B OCTPOEHUS KPUBBIX «103a-3PHEKT.

2. UccnenoBanue XapakTepUCTUK «103a-3QheKT» st OMOMOJIEKYJ B YUCTOM
(KpUCTATTUYECKOM ) BUJIC.

3. HccnenoBanue xapakTepUCTHK «103a-3hPeKT» 11s1 OMOMOJIeKYJT B
BOJHBIX PacTBOpax.

3anstue 6. MeToq Me4eHHBIX aTOMOB (4 4ac.)

1. VzydyeHue METOI0B MOIYICHHS paanodapMIIpenapaTos.

2. UccnenoBanue OCHOBHBIX XapaKTEPUCTUK PATHOHYKIUIOB.

3. [IpuMeHeHHE paAMOHYKIUIOB B MEAHIIMHE.

3ansTue 7. [lo3uTpoHHO-3MHCCHOHHAsI ToMorpadust (4 gac.)

1. Wzy4yenue npuHImna padboTsl TO3UTPOHHO-IMUCCUOHHOTO TOMOTpada.

2. Cxema COBIMaICHUM.

3. Yuer ommboK u3MepeHusl.

Bansitue 8. O®IKT (4 uac.)

1. Tlporecc aHHUTHIISIITUY.

2. IMpumernnmocts ODIKT nmmnst uccienoBanusi OMOCHCTEM.

3. Cxewma yctpoiictBa ODIKT.

3ansTue 9. MeToa siiepHOTr0 MATHUTHOTO pe3oHaHca (4 Jac.)

1. SnepHO-MarHUTHBIN pe30HAHC.

2. Uzyuenne mpunnmna padbotsl AMP Tomorpada.

3. Cxema ycrpotictea MPT.

1. YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIIUXCSA

Y4eOHO-METOAUYECKOE o0ecrieueHne CaMOCTOSITEIILHOU paboThI
oOyJaromuxcss 1O  JUCHUILIMHE «SImepHBIe  METOasl B OMOCHCTEMax»
npenacrasieHo B [Ipmnoxenuu 1 1 BKIro9aeT B ceOs:

T1aH-TpadyK BEITIOJHEHUS CaMOCTOSATEILHON PabOThI IO AMCIMILUIMHE, B TOM
YHUCJIe MPUMEPHBIE HOPMBI BPEMEHH Ha BBHITIOJIHEHHE 110 KKOMY 3a/IaHHIO;

XapaKTEePUCTHKA 3aaHUN JUISI CAaMOCTOSITEIHbHOM PabOThl OO0ydYarOIMMXCA U
METOMYECKHE PEKOMEH IAIUU 110 WX BBITIOJIHCHHUIO;

TpeOOBaHHMSI K  TPEACTABICHUIO W O(QOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSTEIILHON pabOTHI;



KPpUTECPHUH OLICHKH BBIITOJTHCHUS CaMOCTOSITEIbHOM paGOTBI.

IV. KOHTPOJIb JOCTUXXEHUS IIEJIEH KYPCA

npeactaBiieHsl B [Ipunoxenun 2.

No | Koutponupyembie Konp! u sTamnst OneHoYHbIE CPEACTBA
/T paszensl / TeMbl dbopMupoBaHus TEeKYIIUHA KOHTPOJIb MIPOMEKYTOUHAS
JUCIUILTAHBI KOMIIETeHIINHA aTTecTalus

1 | Pazmen 1. OIIK-1 3Haer TectupoBanue KonTponbHas
BBencure B (TTP-1) pa6ora (ITP-2)
MPEeIMET SACPHBIX Bompocsr k
METOJIOB Ywmeer VYcrHblil onpoc sk3ameny (1-7)
HCCIIEIOBAHUS (YO-1),
ouocucrem. BBITTOJIHEHHE
Paznen 2. MPAKTUYECKHUX
Bo3neiictBue Braneer 3ajaHUuN
HOHHM3UPYIOLIErO KonrtponpHas pabota
M3JIy4CHHS Ha (KP-1)

OHOJIOTUYECKYIO

CUCTEMY.

2 | Pazpen 3. SAnepurie | OIIK-1 3HaeT TectupoBanue Konrtponbnas
METOAbI | HK-3 (TTP-1) pabora (ITP-2)
fg::iiz};iﬁ}lon YnMmeer YceTHBIT onpoc Bormpocer k

(YO-1), sKk3ameny (8-15)
Braneer BBITIOJTHEHUE

MTPAKTUIECCKHIX

3a1aHUI

KonTtponpHas pabota

(KP-1)

TunoBble KOHTPOJIBHBIE 3aJJaHUS, METOIMYECKHNE MATEPUAIIBI, OMIPEACIISIONINE
NpoIeAyphl OIEHWBAHUS 3HAHWM, YMEHUW W HaBBIKOB W (WJIH) OIbITA
JEATEIIbHOCTH, a TaK)XKe KPUTEPUU W TIOKa3aTead, HEOoOXOIUMBbIE JIsl OLICHKHU
3HaHUW, YMEHUW, HABBIKOB U XapaKTEPHU3YIOIIME dTarnbl (HOPMUPOBAHUS
KOMIIETCHIIMM B TIPOIIECCE  OCBOCHHUS  OOpa30OBATENbHOW  MPOTPAMMBI,




V. CIIMCOK YUYEBHOM JIUTEPATYPbI U UH®OPMAILMOHHO-
METOIUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
(onexmponnwvie u neuammvie uz0anus)

. Kynpsmos, }O. b. Pamuanvonnas Ouodusuka: paamodyacToTHbE U
MHUKPOBOJIHOBBIE AyieKTpoMarHuTHbele u3nydeHus. / FO. b. Kyapsmos, FO. ©.
ITerpos, A. b. Pyoun. — M . : ®uzmatiut, 2008. - 184 c.

3bC «Elanbook.comy:

https://e.lanbook.com/book/2221

. Bonbkenmreiin, M.B. buodusuka: yue6. mocobue / M.B. BonbkeHmreiH. —
Cankr-IletepOypr : Jlanb, 2012. — 608 c.

9BC «Elanbook.comy:

https://e.lanbook.com/book/3898

. BapranoB, A.3. Metonsl u TpUOOpPHI KOHTPOJISI OKPYXKAIOWIEH Cpeabl |

AKOJIOTMYECKU MOHHUTOPHUHT: y4eO.-meroi. mnocodue / A.3. Bapranosn, A./l.
Py6an, B.JI. [llkypatHuk. — Mocksa : ['opnas kuura, 2009. — 640 c.

3bC «Elanbook.comy:

https://e.lanbook.com/book/1494

. bapcykoB, O.A. OcHOBbl GU3HKKH aTOMHOTO fnpa. SnepHble TEXHOJIOTHU:
monorpadus / O.A. BapcykoB. — Mocksa : ®usmariur, 2011. — 560 c.

9BC «Elanbook.comy:

https://e.lanbook.com/book/2308

. Anues, P.A. PaguoaktuBHOCTh: yue0. nocooue / P.A. Anues, C.H. Kanmbikos.
— Cankr-IlerepOypr : Jlans, 2013. — 304 c.

3bC «Elanbook.comy:

https://e.lanbook.com/book/4973

. BapcykoB, O.A. OcHOBbI GU3HKKH aTOMHOTO sjpa. SnepHble TEXHOJIOTHU:
monorpadust / O.A. bapcykoB. — Mocksa : ®uzmariur, 2011. — 560 c.

3bC «Elanbook.comy:
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Ilepedyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«HHTEepHET»
Her.
Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI UM
U IPOrPaMMHOI0 o0ecreYeHust
Her.

VI. METOANYECKHUE YKA3AHUSA
ITO OCBOEHUMIO N CHUITJIMHBI

D¢ dexTuBHOE U3YyUCHHE Kypca MPEnoiaraeT peryasipHOe MOCCIICHUE 3aHATHIM
M CHUCTEMATHYECKOE ITOBTOPEHHE MaTepuaya, HU3J1aracéMoro IpernojaBaTeieM Ha
JEKIUU. AJTOPUTM M3YYEHMS JTAaHHOW JUCIUIUIMHBI COCTOMT B METOAUYECKOM
W3YYEHUH MaTepuaja Kypca €ro peryJsipHOM TIOBTOPEHHMHM B  4Yachl
CaMOCTOSITeIbHOM  pa®oOThl, a TakK K€ TIOCCIICHHWE KOHCYJIbTAllUH C
npenogaBareseM. Pabota ¢ ykazaHHOW JUTepaTypou MODKHA OCYIIECTBIISITHCA,
MPEXKJEe BCEro, B paMKax JEKIMOHHOro Kypca. [loAroToBka K MNpPaKTHUYECKUM
3aHATHSM JOJDKHA MPOXOJUTh PETYJSIPHO B TEUEHUU CEMECTPa OTBEAEHHOTO JJIsS
3aHSATUH.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHNE
T CTUTIIAHBI

O6opynoBanue He TpeOyeTCs.
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IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOSATEIbHONH PadoThI MO JMCHMILINHE

Ne Hara/cpoku Bun Ipumepubie | @opMa KOHTPOJIS
BBLINOJTHEHHUA CaMOCTOSATEIbHOM HOPMBI
n/n
padoThI BpeMeHHU Ha
BLINOJIHEHHE
1 1-2 "Henens [Toaroroska k 7 yacoB Pabora Ha
CEMUHAPCKUM CEMHUHAPCKHUX
3aHATUIM 3aHATUAX
2 2-4 nepens [Toaroroska k 7 JacoB Pabora Ha
CEMHUHAPCKUM CEMHUHAPCKHX
3aHATHIM 3aHATUAX
3 4-6 nenens IloaroroBka x 7 yacoB PaGora Ha
CEMHUHAPCKUM CEMHUHAPCKHX
3aHATUIM 3aHATUIX
4 6-8 Henmens IMoaroroska K 7 yacoB Hanucanne
KOHTPOJIBHOM paboTe KOHTPOJIbHOM pabOThI
5 8-10 menens IMoaroroska K 7 yacoB Pabora na
CEMHUHAPCKUM CEMHHAPCKUX
3aHATUAM 3aHATHUAX
6 10-12 uenens IToaroroska k 7 qacoB Pabora Ha
CEMHUHAPCKUM CEMHHAPCKUX
3aHATUAM 3aHSATUAX
7 12-14 uenens IToaroroska k 7 qacoB Pabora Ha
CEMHUHAPCKUM CEMHHAPCKUX
3aHATUAM 3aHATHUAX
8 14-16 uenens IToaroroska k 7 qacoB Hanwucanue
KOHTPOJBHOU paboTe KOHTPOJIBHON pabOThI
9 16-17 uenens IToaroroska k 7 4acoB Pabora Ha
CEMHUHAPCKUM CEMHHAPCKUX
3aHATUAM 3aHATHUAX
10 17-18 uenens IloaroroBka k 27 gacoB Craua ’K3aMeHa

DK3aMEHY




XapakTepuCcTHKA 3aJaHUI JJI1 CAMOCTOSTEJIbHON padoThl 00y4aOIIUXCHA U
MeTOAUYECKHE PEKOMEH/IAIUN 110 UX BHINIOJIHECHUIO

MeTtonnueckue ykazaHus Py U3YYEHUH TUCLHUIUIMHBI BKIIFOYAET:

« UTEHHWE  CTyJEHTaMH DPEKOMEHJOBAHHOW  JIMTEpaTypbl M  YCBOEHHUE
TEOPETHUYECKOr0 MaTeprasa JUCIHILINHBI;

 TOATOTOBKY K Pa3NMUYHBIM (hOpMaM KOHTPOJS (TECThI, KOHTPOJIbHBIE PAOOTHI);

« BBINIOJIHEHUE KOHTPOJBHBIX paboT;

« TOArOTOBKY OTBETOB Ha BOIPOCHI MO Pa3JIMYHBIM T€MaM JUCUUIUIMHBI B TON
IIOCJIEIOBATEIbHOCTH, B KAKON OHHU IIPECTABIICHBI.

[InanupoBaHue BpEMEHH, HEOOXOJMMOTO Ha W3y4YeHHE AMCLMILINH,
CTYJEHTaM JIy4Ille BCETO OCYIIECTBIATh BECh CEMECTP, MpeycMaTpUBasi IpU 3TOM
peryJisipHOE MOBTOPEHHE MaTepraa.

Marepuan, 3aKOHCHEKTUPOBAaHHBIM Ha JEKIUAX, HEOOXOAWMO pEryJspHO
npopalaThIBaTh U JOMOJIHATh CBEJCHUSAMH U3 IPYTUX UCTOUHUKOB JIUTEPATYPHI.

[Ipy wu3ydeHUM AUCUUIUIMHBI CHayajga HEOOXOJAMMO M0 KaXIO0H Teme
IPOYUTATh PEKOMEHJIOBAHHYIO JIUTEPATypy U COCTABUTh KPATKUH KOHCHEKT
OCHOBHBIX TMOJIO)KEHUW, TEPMHUHOB, CBEACHHM, TPEOYIOIIMX 3allOMUHAHUS H
SBJIAIOIIMXCS OCHOBOIOJATalOIIMMKA B 3TOW TeME Il OCBOEHUS MOCIEAYIOIIHNX
TeM Kypca. g pacmupeHuss 3HaHUS N0 JUCLHMIUIMHE PEKOMEHAYEeTCs
UCI0JIb30BaTh HTEpHET-peCypChl.

[Ipy 1OArOTOBKE K KOHTPOJBHOM paboTe HEOOXOAUMO MIPOYUTATh
COOTBETCTBYIOIIME CTPAaHUIBI OCHOBHOTO y4yeOHMKa. JKenaTenpbHO TakKe YTECHHE
JOTIOTHUTENBHOU JuTepatypbl. [lpu HamucaHUM KOHTPOJIBHOM pabOTHI OTBET
CJIEIyET WILIIOCTPUPOBATh CXEMAMM.
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MMacnopt OC

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIEeTEeHIIUH
e TOPSAOK U IPOLEAYPY HPOBEACHHUS
[K-3 3naer MCCIICIOBAaHHM, UCTIONB3YIOIINX SIIEPHBIE METOIBI.
FOTOBHOCTEIO K o MPUHUUIBI PaIUALMOHHON 0€30MaCHOCTH MIPU
MPOBEIECHHIO MIPOBE/ICHUH HAYYHBIX UCCIICIOBAHUIA.
buznuecKux e HCIOJB30BATh METO/BI AHAIM3A MOJTyYEHHBIX
HKCIIEPUMEHTOB IO CIEKTPOB.
3aJIaHHOM METO/IMKE, YmMmeer e  YYHUTHIBAThH OMIUOKH U3MEPEHUS MIPH MPOBEICHUN
COCTaBJICHUIO ONHCAHUS AJIepHBIX UcciaenoBanuil (poH, IBHKEHNE
IIPOBOJUMBIX HCCIIEyEMOr0 O0BEKTa U.T.J).
HCCIIE/IOBAHUH U aHATTU3Y «  CIOCOOHOCTAMHU 0000IIATH M AHAIU3UPOBATH
pe3yabTaTOB Bnaneer uHpopMarmio, moiaydeHuyo ¢ [19T, SIMP.
o 3HAHUSMU IPOBEPKH MOTYICHHBIX PE3YJIBTATOB.
OIK-1 e OCHOBHBIC YCTPOWCTBA, MIPUMEHSIOIINECS AJIs
CIIOCOBHOCTRIO UCCIIETIOBAHMSI OMOJIOTHYECKIX CHCTEM.
HCIIOJIB30BATh OCHOBHEIE | SHACT e CTEINEHb BIUSHUE TAKUX UCCIIECTOBAHUM Ha
3AKOHEI OMOJIOTUYECKYIO CTPYKTYPY.
€CTECTBEHHOHAYTHBIX e TPUHIUIBI pabOTHI TPUOOPOB, UCIIONB3YIOIIUX
B —— AJIEpHbIE METO/bI UCCIICIOBAHMSL.
HpO(l)eCCHOHaHBHOﬁ . YUTATh NPUHIUIIHAIBHYIO CXEMY ACTCKTUPOBAHUA
NesITeTbHOCTH, Ymeer OMOJIOTMYECKUX apaMeTPOB.
MPUMEHSTh METO/IbI e YMEHHE pacCUUTATh MOCIEACTBHS BO3IEUCTBUSA OT
MaTeMaTHIECKOTO TOT'0 WJIX MTHOT'O METOJ1a UCCIIEA0BAaHNUS.
aHali3a u e CIOCOOHOCTHIO IPOM3BECTH aHAIIM3A CIIEKTPOB
MOJIETTUPOBaHUS, U3ITy4yeHUe.
TEOPETUICCKOTO 1 Bnageer |« BHajeHue METOJAMU JTO3UMETPHH, CIOCOOHOCTHIO
SKCIIEPUMEHTAJIbHOTO OTIPENICTTUTH TUII U CTETICHb OMOJIOTUYECKOTO
HCCIIE0BAHUS BO3JECHCTBUS.
No | Konrtponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeICcTBa
n/n paszensl / TeMBbl ¢dbopmupoBaHus TEKYIIHH KOHTPOJIb MIPOMEXKYTOUHAs
JTUCIUTUTAHBI KOMTICTCHITHIA aTTecTanus
1 | Paznen 1. OIlK-1 3Haer TectupoBanue KonTponbsHas

Beenenue B (TTP-1) pab6ora (ITP-2)

MPEeIMET SACPHBIX Bompocsr k

METOJIOB Ywmeer VYcrHbIil onpoc sk3ameny (1-7)

UCCIIeTOBaHUS (YO-1),

ouocucrem. BBITIOJTHEHHE

Paznen 2. MIPAaKTUYECKUX

Bo3neiictBue Braneer 3aJaHuN

HMOHHM3HPYIOLICTO KonTponbHas pabora

U3ITy4yeHus Ha (KP-1)

OMOJIOTHYECKYIO




CUCTEMY.

2 Paznen 3. Slnepusie
METO/IbI
(hyHKIIMOHATILHOM
JINarHOCTHUKHU.

OIIK-1
[1K-3

3Haer TectupoBanue KonTponbHas
(ITP-1) pa6ota (ITP-2)
YMeet VeIl onpoc Bonpocsr k
(YO-1) sk3ameny (8-15)
Brageer | BbIIOvmHeHHE
MPAaKTHYECKUX
3alaHui

(KP-1)

Koutposnbnas pabota

IIkaJia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Koa n Jranbl GopMUPOBAHUS KPUTepUH NoKAa3aTeJn
(l)OpMyJ'H/lpOBKa KOMIIETCHIIUN
KOMIIETCHIIUN
T1IK-3 Topsinok u 3uanue nposezenue npouenypst [T, MPT, CHoco6HOCTb U3JI0XKUTh
3HacT npotenypy O®DOKT. 3Tarlbl IPOBEACHUS
TOTOBHOCTBIO K (HO por OBEII HpOBeIEHHs Hsrorosnenne dapMmpenapaTos. JIMarHOCTUIECKOTO
MNpOBEACHHUIO HUCCIIEIOBAHMS Ha
p 2| ypOBeHL) Hay4YHbIX A
(uzndeckux HCCTIe/IOBAHHSL. Orocucremax.
SKCIIEPUMEHTOB YMeHune untath rpaduka «103a-3phexT, CnocoOHOCT
# Henonpsosats KpuBble Bpera ONpeeTUTh BH
110 3aJaHHOU MECT METO/IbI aHaInu3a P pera. pert A
y . A YMeHne aHaIM3UpOBATh CIIEKTPEI H3TyIeHHUI. H3ITy9eHHUs 10 BUY
MCTOJMKE, (HpOI[BI/IHyTI:II/I) MOTYYCHHBIX crieKTpa.
COCTaBJICHHUIO JIaHHBIX.
OIHCaHu 3HaHHE CXEMbI JUArHOCTUYECKOTO CrniocobHOCTD
IpOBOAMMBIX CriocobHOCTAMH ycTpoiicTBa. OOBSICHUTD
HUcclie )Z[OBaHI/Iﬁ u BJIaAceT 0000111aTh U Brnagenue 3HaHUSAMH U3 JOMOJHUTEILHON NPUHLIUIHATBHYIO
aHAN3Y (BLICOKHﬁ) aHAIU3UPOBATh JIUTEpaTyphl. cxemy [19T, MPT,
nHPOPMAIHIO. O®OKT.
pe3yJbTaToOB
OIIK-1 o 3HaHMe TeM: CriocoOHOCTh AaTh
3HAEeT CHOBHBIC SAKOHBI M| Opranun3aryst OHOJIOTHIECKHX CTPYKTYp. | ONpENETIEHHs] OCHOBHBIX
CHOCO6HOCTLIO o EOHS{T"”' ° Dransl NpeICTaBIEHUs] MEXaHU3MOB TOHATHH U (bn3nqecxnx
WHITAITBI N
HCIIOJIb30BaTh (HOpOFOBHH PHHII OMOJIOrHYECKOr0 BO3IEHCTBHL. 3aKOHOB.
YPOBEHB) SITEPHBIX METOJIOB B
OCHOBHBIE 3aKOHBI HCCIIEIOBAHH. L4 Wbl PaIJHOAKTUBHOI'O pacrnaja.
eCTECTBEHHOHAYY . 3aK0H paJIn0aKTHBHOTO PACTIA/IA.
3HaHHE TEM: CriocoOHOCTB J1ajb
HBIX IMCLIAIUINH B Tpumensts MeToAb! . HepannoakTuBHas reHepaius OIPEICIIEHNS] OCHOBHBIX
npoeccHOHANbH MATeMaTHHECKOro (OTOHHOTO U3TyUeHuUs. HOHATHH M PU3MIECKUX
Ol ICATENBHOCTH, | yMEeT a‘;a“ema ﬁ . e VienbHas nepeaHHas SHEPIHS. 3akoHOB. CMOCOGHOCTD
MOJICTHPOBAHHS .
IIPUMECHSTH (HpO,HBPIHyTBIﬁ) A p ’ L4 Pacnpeuenenne JIO3BI C FJ‘Iy6I/IHOI/I. 0GBSCHATH npupony
TEOPETHIECKOr0 U .
. MeTozbl I03UMETPHH. (hM3NYCCKUX SBIICHUH.
METO/IbI 9KCIEePUMEHTAIBHOT M.
. €XaHW3M JIy4EeBOT'O IOPayKEHHSI.
MaT€MaTH4YECKOI'O O HCCICIOBAHMS. e P
MNHaKTUBaLMA MONEKYA.
aHalu3a 1 AR 3HaHKE TEM: CriocoGHOCTH
MOJCIMPOBAHNA, e ——— . MeTo1 MEYEHHBIX aTOMOB. OOBSICHUTD TIPUPOITY
TEOPETUIECKOTO U . YCTpoiCTBO M IPUHIUI JEHCTBHS (U3MIECKUX ABICHUH.
BJIQJICET A/ICPHBIX ODDKT CrocoOHOCTh
OKCIICPUMEHTAJIbH o HMCCIEI0BAHUI. . . . DOIITIOCTDIDOBATE
oro (BBICOKHTA) CHOCOBHOCTRIO . Ipunuun aeicTBuA U yCTPOHCTBO p TpUp
P —— I17T. cxemy mpubopa u
i i 'BICHUTH TIPUHITAIT HX
HCCIICAOBaHMUA CaMOOGPA30BAHHS. MpuHLMA AeiicTBuA 1 ycTpoicTso MPT. ;Sﬁcmm PHHLY




MeToanueckue peKOMEHAAIMHU, ONPeessiionlue Mpoueaypbl OlleHUBAHUSA
pe3yJIbTATOB OCBOEHMS JUCHUILIHUHBI

KoHTpoJIbHBIE 1 METOAUYECKHE MAaTEpUAIIb, & TAK)KE KPUTEPUHU U TIOKA3ATEIIH
HEO0OXOIMMBIC JIJIsl OIEHKH 3HAHWM, YMEHHI, HAaBBIKOB U XapaKTEePU3YIOIIUE ITAIIbI
dbopMHpOBaHUS ~KOMIETCHIIM B  TIPOIleCCe OCBOEHHUS  00pa3oBaTebHOMN
MPOTPaMMBbI MPEICTABICHBI HIKE.

KOHTpOIbHO-U3MEPUTENIbHBIE MaTepHaibl MO AUCIUIUIMHE MPEACTaBICHbI
BOIPOCAMU I TMOJTOTOBKM K KOHTPOJIbHBIM pPabOTaM U MPUMEPHBIMHU MX
BapuaHTamu, npeaycMorpeHHbix PITY]] B kauecTBe MeXxaHM3Ma OCYIIECTBIICHUS
TEKYILIEr0 KOHTPOJSI OCBOCHUSI TEOPETUYECKOM M MPAKTUYECKOW COCTABJISIOIINX
JTUACIUILIAHBI.

[IpoBeneHre U OLGHMBAHUE KOHTPOJBHBIX pabOT  OCYIIECTBIISIETCS
MPEnogaBaTeIeM B COOTBETCTBUHM METOAMKOM, onucaHHou B PITY 1.

OueHouHbIe CPEeACTBA IS IPOMEKYTOYHON ATTeCTANMHU

Bomnpocsl k 3auery

1. HcroyHuKuM pEHTIeHOBCKOTO U ramma-usiydyeHue. OpraHuzanus
OMOJIOTUYECKUX CTPYKTYP. BEposSTHOCTHBIN XapakTep BO3ICUCTBUS.

2. Hyxmua. MaccoBoe uuncio. M3oTonsl. Buibl paqnoakTHBHOTO pacmajia.

3. 3akoH  paAMOaKTUBHOTO  pacmaga.  AKTUBHOCTh.  CHEKTpHI.
HepaaunoakTuBHas reHepaiusi OTOHHOTO U3TyUCHUS.

4. @®oToHHOE W KOPIyCKyJsipHOe u3nydeHue. CrocoObl MX TOTyYCHHUS.
IIepBUYHOE U BTOPUYHOE U3ITYyUYCHUE.

5. VYnenvHas mnepenanHas osHeprus. Jloza. Pacmpenenenuwe m03b1 C
riryouHoi. Bunsl 103. OTHOCUTENbHAs Ouosorudeckast 3pHEKTUBHOCTb.

6. MeToasl  IO3UMETPHH. COUHTWUIAIMOHHBIA  MeTon.  Meton
MOHU3AlMOHHOW Kamepbl. XUMUYECKUN METOI.

7. Kpussie «noza-apdexr». 'mmoreza Todeunoro HarpeBa. [IpuHIun
nonaganus. OnHoyaapHsii npouecc. Kpurepuii painouyBCTBUTEIBHOCTH.

8. IlepBuunbie ¢u3MUECKUE MPOIECChl BOZHUKAIONINE TPU WHAKTHBAIIUU
Mosekysa. O0yyeHue B BOJHOM pacTBope. Bo30ykaeHHbIe U CBEpXBO30YKICHHbBIC
MOJIEKYJIBI.

9. Meuennble aroMmbl. [leTekTHpoBaHME MeEYEHHBIX aToMoB. Crnocob
JIOCTAaBKM MEUEHHBIX aTOMOB B TKaHHU.

10. DOmuccuonnas Tomorpagus. YCTpOWCTBO U TMPUHUUI JIEHCTBUS
0JIHO()OTOHHOTO SMHUCCUOHHOTO KOMITBIOTEPHOTO TOMOTpada.



11. T'amma-kamepa Anrepa. I[Ipouenypa OOIKT uccnenosanus. Coznanue
ToMmorpaduueckux nzoodpaxkenuit. Konduryparmum cucreMsl.

12. Tlo3UTPOHHO-DMHCCUOHHBIA TOMoOrpad. YCTpONCTBO M MPHUHIIUII
JICVCTBHSL.

13. KsanrtoBo-mexanumdeckoe omnucanue SMP. CnuH u MarHuTHBIA
MOMEHT s1pa.

14. PacmensieHue sHepreTUUecKux ypoBHeil. CIeKTpOCKOMIHSI.

15. AMP untpockonus. MPT. [Ipunnun aeiictBus u ycrporicteo MPT.

Kpurepuu onieHK#n BONPOCOB K 3a4€Ty
Ommemxa "Omauyno”
1. T'mybokoe ¥ TPOYHOE YCBOCHHE MaTepuaja, BCE MPEIOCTaBICHHBIC
3a/TaHUS BBITIOTHSIOTCS TTPABHIIBHO.
2. OTBeT chopMUPOBAH TOJIHO, MPABUILHO 000OCHOBAH X0/ CY>KJICHUS.
3. Marepuan u3JI0KEH B OINPEACICHHON JIOTMYECKOW TOCIE0BATeIIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.
4.0TBeT CaMOCTOSATEIbHBIM.
Ommemxa "Xopowo"
1, 2, 3 — ananornyno ormerke "OTianuHO".
4, Jlomymenbl  1-2  HECYIIECTBEHHBIC  OMIMOKH, HCIpaBJICHHBIC IO
TpeOOBAHUIO TIPETIOIaBATETIS.
Ommemxa "Yooenemsopumenvro”
1. 3naHue TOJIBLKO OCHOBHOI'O MaTepuaia, HO He JIeTalleH.
2. JlomymieHbl OMIMOKM ¥ HETOYHOCTU B OTBETAX.
Ommemxa "Heyooenemsopumenvno"
1. He3nanne niau HEMOHMMaHHWE HauOoJee CYIIECTBEHHOM 4YacTH ydeOHOTO
Marepuara.
2. He BmImonHEeHa 3HAaYWTENbHAS YacTh 3aJaHUs, UMEIOTCS CYIIECTBEHHBIC
OIITHUOKH.
OueHouHbIe CpeCTBA ISl TEKYLIEH aTTecTAlNU

KounrpoJubHasi padora

Bapuanr 1.

1. TIpu Geta MuHYC pacmaie HEUTPOH pacmagaeTcs Ha MPOTOH U AJIEKTPOH.
MOo>KHO 1 Ha OCHOBAHUH ATOTO (PaKTa CIYUTATh, YTO HEUTPOH COCTOUT M3
POTOHA U 3JIeKTpoHa? OOBSICHUTH OYEMY.

2. UYro Takoe Tpek yactuil? Kakoit Bua TpekoB y anbda u 6eTa 4acTuil u
noyemy?



3. Yro Takoe noHMn3anMoHHbIe notepu? Kakue Buabl NOTEPH OBIBAIOT U KaK
OHH 3aBUCAT OT SHEPrUU?
4. Yto 3HAUUT BTOPUYHOE M3IyueHHe? B uem pazHuIla BTOPUYHOTO U

ICPBUIHOIO I/ISJ'Iy‘-IeHI/IH?

Bapmanr 2.

1. JlaiiTe onpeneneHUe SICKTPOH-BOJIBT, HYKJIOH, HYKJIH/I.

2. @. Jleccaysp "Teopus Toueunoro HarpeBa'. OOBSICHUTE IPUPOTY
CTPYKTYPHBIX ITOBpexaeHn 1o MEHeHUIO D. Jleccayapa.

3. Ilouemy mpu HEKOTOPOM 3HAYEHHH aTOMHOT'O HOMEpa CYIIIECTBOBAHUE
XUMHUYECKUX DJIEMEHTOB MPEKpaIiaeTcs?

4. Tlouemy Oeta-pacnaj UMEET HEPEPHIBHBIN CIIEKTP U3JIyYCHUS, a alibda
nuckpeTHbI? Hanumure Gpopmyny 6eta MuHyc pacmnana kodanbTa-60
(k00anbT - 27 XUM. 3JIEMEHT).

KpnTepun OLCHKHA BOIIPOCOB K KOHTPOJbHBbIM paﬁoTaM

Ommemxa "Omauyno”
1. OTBet chopMuUpOBaH MOJTHO, TPABUIBLHO OOOCHOBAH XOJ1 CY>K/ICHHUS.
2. Marepuan W3JI0KEH B OMNPEICICHHOW JIOTHYECKOM ITOCISA0BATEILHOCTH,
JUTEPATYPHBIM SI3BIKOM.
Ommemxa "Xopowo"
1. OTBet chopMuUpOBaH MOJTHO, TPABUIBHO OOOCHOBAH XOJI CY>K/ICHHUS.
4. JlonmymieHs! 1-2 HeCylIeCTBEHHBIE OLITUOKH.
Ommemxa "Yooenemeopumenvro"”
1. 3HaHune TOIHLKO OCHOBHOTO MaTepuaia, HO He JeTalleH.
2. Jomy1ieHbl OTMOKK U HETOYHOCTH B OTBETAX.
Ommemxa "Heyooenemsopumenvrno"
1. He3nanue miaM HemoHMMaHHEe Haubojiee CYIIECTBEHHOM 4acTh y4eOHOro
Marepuara.
2. He nan oTBeT Ha 3HAYUTEIBbHYIO YaCTh BOIIPOCOB, UMEIOTCS CYIIIECTBEHHbIE
OIITHUOKH.

TecToBBIE 3aaHUSA
3ananue 1. BoiOepuTe npaBu/ibHbIE OTBETHI:

1. TopMO3HO€E PEHTTEHOBCKOE H3JTy4eHe BOSHUKAET B pe3yJibTaTe
TOPMO’KeHUS YJIEKTPOHA . . .

a) HEUTpOHaMU SiZiep aTOMOB aHTUKATO/A;



6) QJIICKTPOCTATHYCCKHUM IIOJIEM aTOMHOI'O dpa U aTOMAPHBIX JICKTPOHOB
BCIICCTBA KaToAAa,

B) DJIEKTPOCTATUYECKUM I10JIEM, BO3HUKAIOIIUM MEX]y aHOJIOM M KaTOJI0M
PEHTI€HOBCKOM TPYOKHU;

T) IPH yAape O CTEKISTHHBINA OaJIJIOH PEHTT€HOBCKOU TPYOKH.
2. ®oTod(deKT 3aKJII0YAETCA B . . .

a) PacCCCAIHNN AJIMHHOBOJIHOBOI'O pCHTI'CHOBCKOT'O U3JTYUCHU S 0e3 u3MEeHEHUS
JJIWHBI BOJIHBI,

6) CBCUCHHMU PsAaad BCHICCTB 101 I[GﬁCTBI/IGM PCHTI'CHOBCKOT'O U3JIYUCHUS,

B) IMOTJIOMCHNH PCHTTCHOBCKOI'O U3JIYUYCHUA aTOMOM, B PC3YyJIbTATC YCTrO BBLJICTACT
QJICKTPOH, 4 aTOM HOHHU3UPYCTCA,

F) pacCCAIHNN PCHTITCHOBCKOI'O U3JIYUCHUA C UIBMCHCHUCM IJIMHBI BOJIHEI.

3. [lepBUYHBII NOTOK PEHTITeHOBCKOI0 U3J1y4eHHs 0¢J1a0JisieTcsl B BellleCTBe B
COOTBETCTBHHM C 3AKOHOM:

a) | = lo/mx; 6) I = lge™; B) | = lo(- In(Mx)); 1) | = Iy mx2.

4. YKaxKuTe CIeKTP TOPMO3HOT0 PEHTITeHOBCKOI0 U3JIyYeHUs :

i) ;
.
»

1} 2 3)

5. YkaxknTe CEKTP XapaKTePUCTHYECKOT0 PEHTIeHOBCKOI0 U3JIy4YeHMsI:

0 LoD LoD

1) 2) 3)

6. PenTrenosroMuHeceHIUAS MPOABJ/IACTCA B . ..



a) BBIPBIBAHWH OJICKTPOHOB M3 aTOMOB I10[ ,HGP’ICTBI/IGM PEHTTCHOBCKOI'O
H3JIYUYCHUA,

0) paccessHUM PEHTT€HOBCKOT'O U3JIyYEHUsI C U3MEHEHHEM JITTMHBI BOJIHBI,
B) CBEUEHUU Psi/1a BEIIECTB PU PEHTT€HOBCKOM OOITyYEHUH.

7. Bo ckoJabKO pa3 maccoBblili KOIQPUUUEHT 0CIa0JIeHUsT KOCTH
(Ca3(POa)2) 60abme MaccoBoro ko3gpuuueHTa ocaadaeHusi MATKHX TKaHe
(Boxa)? Aromusbie HoMepa Ca, P, O u H coorBercTBeHHo paBubI 20, 15,8 u 1.

u=ka3z3,

riae K — ko3 puireHT mpornopinoHaIbHOCTH, A — JUIMHA BOJIHBI, Z — AaTOMHBII
HOMEp BeIeCTBa MOTJIOTUTES.

1) B 94 pasa; 2) B 32 pasa; 3) B 68 pa3; 4) B 81 pas.
8. YKa:KuTe PUCYHOK, HA KOTOPOM MPeICTABJIEeHbI 3aBUCUMOCTH MOTOKA

PEHTICHOBCKOI'0 U3J1YYCHHUHA OT JJIMHBI BOJIHBI ITPHU PA3/IHYHbIX HAINIPSAKCHUAX
MEKAY aHOA0OM H KaTOAOM B peHTFeHOBCKOﬁ prﬁKe:

(Ui<U2<Ug):

i

3ajganme 2. YKakuTe NpaBUJIbHbIE BHICKA3bIBAHUS

9. 1) PaccesitHue peHTreHOBCKOTO HM3IyYEHHUsI BO3HHUKAET, €CIM dHEprus (poroHa
MEHbIIIE YHEPTUU NOHU3ALIUU.

2) JluneiHblii K03 PUIUEHT OclabieHus] PEHTIEHOBCKOTO M3JTy4Y€HHUs PaBEH
OTHOIIICHHIO MacCOBOro KO3 uIimeHTa ociaabIeHUs K INIOTHOCTH MOTJIOTUTEIIS
U HE 3aBHCUT OT IUIOTHOCTH BEIIECTBA.

3) MaccoBblii K03((QUIMEHT OCIa0NIeHUs PEHTTEHOBCKOTO HU3IY4YEHHS JTUHEHHO
3aBUCUT OT JIMHEHHOTO K03 duIiimeHTa ocinadbieHus.



10. 1) Ecnu sHeprun ¢poTOHA pEHTTE€HOBCKOT'O U3TYYEHHUSI TOCTAaTOYHO JIJIs
noHM3aIMH, TO (HOTOIP(DEKT B pEAKUX CIyUasiX MOKET NPUBHUCTHU K
MOCJIEI0BATEIILbHOMY MCITYCKaHHUIO JIBYX AJIEKTPOHOB.

2) BropuuHblii TOTOK PEHTTEHOBCKOTO U3ITyUEHUs 0CIA0IIeTCsl B BEIIECTBE B
COOTBETCTBMHM C 3aKOHOM byrepa.

3) IlepBHUYHBII MIOTOK PEHTTE€HOBCKOTO M3Iy4eHUs OCIIa0IsETCs B BELIECTBE B
COOTBETCTBHH C 3aKOHOM byrepa — JlamGepTa — bepa.

4) JII13 - 3T0 nuHelHas MIOTHOCTh YHEPTUU — BEIMUYMHA HOHU3AIMOHHBIX MTOTEPh
SHEPIruM Ha €IUHULIE ITyTH B BEUIECTBE.

Kpurepnu oieHKHM TeCTOBBIX 3aJaHUI
Ommemxa "Omauyno”
Bri6pano 100-86 % mpaBUIbHBIX BAPUAHTOB OTBETOB.
Ommemxa "Xopowio"
Br16pano 85-76 % npaBUIIbHBIX BAPUAHTOB OTBETOB.
Ommemxa "Yooenremsopumenvro"”
Bri6pano 75-51 % npaBUIIbHBIX BAPUAHTOB OTBETOB.
Ommemxa "Heyoosnemsopumenvrno"
Bri6pano 50 % u MeHee npaBUIIbHBIX BAPUAHTOB OTBETOB.



