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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, 5 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 technical means to measure the basic parameters of the objects of
study, to prepare data for the compilation of surveys, reports and scientific
publications;
willingness to prepare a report on the assignment, to participate in the
implementation of research and development results
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: exam

AHHOTAIUA

JucuuminHa «SlgepHbie METOAbl B OMoOcUCTEMax» pa3paboTaHa st
CTyIeHTOB 3 Kypca HampaBieHus mnoarotoBku 14.03.02 «SmepHble METOIBI U
TexHoJoTUW», poduiis «Pu3nKa aTOMHOTO SiApa U YACTUI» B COOTBETCTBUU C
tpeboBanusimu OC BO no naHHOMY HanpaBieHUIO.

HucrumnHa «SlaepHbie MeTollbl B OMOCHCTEMAax» OTHOCSTCS K paslieiy
b1.B./IB.2 aucuurmuivH 1o BeIOOPY BapuaTUBHOM YacTH Y4EOHOTO IJIaHa.

OO6mrast TPyIOEMKOCTh MHUCIMIUIMHBI COCTaBIsSeT S5 3adeTHhIX eawHmi], 180
4acoB. YYEOHBIM IUTIAHOM MPEAYCMOTPEHBI JICKITMOHHBIC 3aHATHA (36 9ac.) m
npaktudeckue 3aHATusA (18 dac.), camocrosaTensHas padora (126 gac., u3 Hux 27
gac. OTBEACHBI Ha dK3aMeH). JIuCIuIInHa peaausyercs B 5 cemectpe 3 Kypca.

JUist  ycHemHoro  yCBOCHHSI  JUCIHMIUIMHBI  «SlmepHble  METOAsl B
OonocrucTeMax» HEOOXOJIMMBI YCTOWYUBBIE TEOPETUYECKUE 3HAHUS MPAKTHUECKHE
HAaBBIKM TI0 BCEM pasjeiiaM 00s3aTeIbHOTO0 MUHHMYMa COJIEPKaHHS CPEIHETO
(mosHOTO) O00pa3oBanus Mo Quiuke. sl yCHEMIHOro W3y4eHUs JUCHUILIMHBI
«Anepuble MeToasl B OuMocuUcTEMax» y OOydYarOmMXCS JOJDKHBI  OBITh
c(hOpMHPOBAHKI CIICIYIONTUE TPEIBAPUTEIHHBIC KOMIICTCHITHH:

- CIIOCOOHOCTBIO  HWCIOJb30BaTh OCHOBHBIC TIIOJOKEHHUS W METOJBI
COIIMAJIbHBIX, TYMAHUTAPHBIX U SKOHOMUYECKUX HAYK MPH PEHICHUU COIMAJIbHBIX
U Tpo(ecCHOHANBHBIX 3a7ad, CIMOCOOEH aHaJTU3UPOBATH COIMATBHO-3HAYMMbBIC
npo6teMsl u mporeccsl (OK-8);

- CITOCOOHOCTBIO HCITOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX
JTUCIUIUIMH B TPO(ECCHOHATBLHOW  JIEATCILHOCTH, TIPUMCHATh  METOIBI
MaTeMaTHYeCKOr0  aHaju3a W MOJCIHMPOBAHUSA,  TCOPETUYECKOTO U
aKcIepuMeHTanbHOTO Hccienoanus (OITK-1).

Hean: chopmupoBaTh NpPENCTABICHWE O HAMPABICHUSIX HCCIEIOBAHUS
OMOJIOTUYECKUX CUCTEM SACPHBIMU METOJIaMH W MEXaHU3ME WX BO3JCHCTBHUS Ha
OMOJIOTUYECKYIO CTPYKTYPY, MTO3HAKOMHUTH C OCHOBHBIMH CIIOCOOAMH W METOJIaMHU
perucTpanuu OMoJIOrMuecKrX MapaMeTposB.

3agaum:



e M3yyeHue TOCIEACTBUM BO3IACUCTBUSA SJECPHBIX HCCICIOBAaHUM Ha
OMOJIOTMYECKUM OOBEKT.

e MByunTh OCHOBHBIE  SJIEPHBIE  METONBI, TPUMEHSIOMMUECS IS
WCCJICIOBaHMSI OMOJIOTUYECKHX CHCTEM B Pa3IMYHBIX O0JIACTSIX COBPEMEHHOMN
HAyKHU.

[Tnanupyembie pe3yiabTaThl OOYYEHHS IO JAaHHOW AWCIUIUIMHE (3HAHUSA,
yMEHUS, BIaJCHUsS), COOTHECEHHbIC C IUIAHUPYEMBIMU pE3yJIbTaTaMH OCBOEHUS
o0pa3oBaTeNbHOM  MpPOrpaMMbl,  XapaKTepu3ylOT  dTanbl  (HOPMUPOBAHUS
CICAYIOIIMX  KOMIETeHIHH  (0OIIeKynbTypHBIe/  obOmienpodeccuoHaibHble/

npodecCUOHANIbHBIC KOMIIETEHIIUH (3JIEMEHTHI KOMIIETEHIIHH)):

Kon u ¢popmyauposka Iranbl GOPMHPOBAHUSA KOMIIETEHIIMHU
KOMIEeTeHIHH
e TOPSAIOK U MPOIIEAYPY MPOBEICHHS
IK-3 3naeT WCCIICIOBAHU I, UCTIOJIB3YIOUIUX SAEPHBIE METOMBI.
FOTOBHOCTBIO K o TPHUHIHUIBI PAJUANIMOHHON 0€30MaCHOCTH MIPH
IIPOBEIECHUIO MMPOBCACHNHN HAYYHBIX UCCIICAOBAHNU.
(bH3I/I‘-IeCKI/IX . HCIIOJIB30BATh METO/JIbI aHAIM3a MMOJTYYCHHBIX
IKCIIEPUMEHTOB T10 CIICKTPOB.
3aIaHHON METOAMKE, Ymeer e  YUUTHIBATh OHMIMOKU U3MEPEHHS IIPH MIPOBEICHUHN
COCTABJICHUIO OMTUCAHUS SICPHBIX HCCiIeqoBaHui ((DOH, ABIKECHHE
MIPOBOIUMBIX HCCIIeyeMOTo 00bEKTa U.T.1T).

UCCIICIOBAHNN 1 aHATIN3Y «  CIIOCOOHOCTAMHU 000OINATH ¥ aHAIU3UPOBATE

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

e COBpEMEHHBIC OMOIMOTEKH U 0a3bl JTAHHBIX.
e CHCTEMY MPUOOPOB YUACTBYIOUIUX B MPOBEICHUU

TK-4 3Haer OMOJIOrMYECKUX MCCIIEA0BAHNM.
CIOCOOHOCTBIO « TpUOOPHI yYaCTBYIOUIME B ABTOMATH3ALIUH
UCIIOJIL30BATh SIICPHBIX METOJIOB UCCIICIOBAHHUSL.

TEXHUYECKHE CPECTBA
JUTSL U3MEPEHUS
OCHOBHBIX TapaMeTPOB
00BEKTOB HCCIEIOBAHNS,
K IOATOTOBKE JAHHBIX

JJIsl COCTABJICHUS
0630pOB, OTUETOB U « HaBBIKAMH COCTABJICHHUS OTYETOB, JOKJIAJIOB,

e HCIOJb30BaTh OTEYECTBEHHYIO U 3apyO0eKHYIO
UH(POPMAIIHIO TI0 TEMATUKE MUCCIIEIOBAHMS.
Ymeer « paboTaTh C TEXHUYECKOH JTUTEPaATypOil
(anexTpuueckue cxemsl 19T, AMP u np.,
IKCILTyaTallMOHHAs JOKYMEHTAIIHS).

Hay4YHBIX MyOJIMKaIHii Buajeer IIPE3CHTAIMH.
o HaBbIKaMH (HOPMUPOBAHUS PE3yIbTATOB,

MOJIYYCHHBIX AACPHBIMU METOJaMH NCCIICAOBAHU.

IK-5 «  OCHOBHBIE ITPABMJIA COCTABIICHUS OTYETOB
FOTOBHOCTRIO K 3HaeT MMEIOLINX OTHOIIEHHUS K SIEPHBIM IPOIEAypaM
COCTAaBJICHUIO OTYETA I10 ANCPHBIX HCCICNOBaHNA.

BBITIOJTHEHHOMY e COCTaBIISThH M IPEAOCTABIATE PE3YILTAT 10
3aJIaHUIO, K y9aCTHUIO BO | YMeeT IPOIENAHHBIM SEPHBIM UCCIEN0BAHMS B
BHEIPEHHH PE3YIIHTATOB OTYETHOM (popMe.

HCCIEIOBAHUN 1

. HaBbIKaAMHU 3allIUT U apTYMCHTAIUU MMOJIYUYCHHBIX

Bnaneer
pa3paboTok a JAHHBIX O TapaMeTpax OMOJIOTMUYECKUX CHCTEM.




|. 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 6uodusuka. Opranuzamus OMOJIOrHUYECKUX CTPYKTYpP. OTaIbl
MPEICTABICHUS] MEXaHU3MOB OHOJIOTHYECKOTO BO3JEUCTBUS.  BeposTHOCTHBIN
xapakTep BozneWcTBus. PamuoOuonornueckuit mapagokc. CBsi3b € JApPYrUMU
obOnactsmu 3HaHusl. DyHAaMEHTAJIbHAS 3a/lauya paguoOHOIOTHH.

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

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

(7 vac.)

VYnenvHas mepenanHas sHeprus. Jloza. Pacmpenenenue m03bl ¢ TIyOHHOM.
Buaer  103. OrtHocurenbHass  Owosiormdeckas  3¢G@GEKTUBHOCTb.  MeToabl
nozumetpun. Kpussie «mo3za-agpdext». ['unoreza toueuynoro Harpesa. [IpunHiumn
nonafganus. I[IOTHO-MOHMBHUpYIOIIEE U3JIYyYEHHWE U  PEIKO-MOHU3UPYIOIIEe
m3nydenue. OpnHoyaapHbli mpouecc. Pe3HCTEHTHOCTP TKAHEHM  YeEJOBEKA.
Kpurepnii paino4yBCTBUTEIBHOCTH.

Tema 2. UnakTUBaIMs MaKPOMOJIEKY.JI JIeiicTBHEM HOHU3MPYIONIEro
n3aydenus (7 gac.)

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
MOJEKYJIbl W MullleHd. Bo30yXJaeHHbIE UM CBEPXBO30YXKICHHBIC MOJICKYIIBI.
OO6urydeHue B BOJHOM pacTBope. PannannoHHO-XUMUYECKHUA BBIXO/I.

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

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(OTOHHAS IMHUCCHOHHAS KOMIILIOTEPHAsA TOMOrpadusi.

(4 vac.)

OMHCCHOHHAsE ~ ToMmorpadgusi.  YCTpOMCTBO W MNPUHUMUII  JEUCTBUS
0JIHO()OTOHHOTO 3MHCCHOHHOIO KOMIIBIOTEpHOro ToMorpada. ['amma-kamepa
Awnrepa. Ilponienypa O®PIKT wuccnenoBanusa. Co3manue ToMorpaduyecKux
n3oopaxkenuit. Konduryparum cuctemsi.

Tema 2. Ilo3uTpOHHO-IMUCCHOHHBIN TOMOTrpadus (4 yac.)

Panuonyknuapl. AHHUTWISALMA MO3UTPOH-3JIEKTPOHHOM mapbl. (Cxema
perucTpanuy JByX TraMMa KBaHTOB. ['€HTpu W e€ro JBmkeHue. Peructpanms
coBnageHuii. Ilomyuenne w3o0Opaxkenus. 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

Ipakruueckue 3ansitus (18 yac.)

3ansTue 1. MexaHu3M OHOJIOrHYECKOro Bo3aeiicTus (2 Jac.)

1. TIpeamet uccienoBaHusl paaualiMOHHON OMODU3UKH.

2. 3HaKOMCTBO C OpraHu3anyeil OMOTOTHUECKUX CHCTEM.

3. BricokooprannzoBaHHbIE OMOJIOTHYECKIE MOJIEKYJIBI.

3ansTue 2. PaagnoakTuBHbIi pacnan (2 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. MoHu3upyoiue uzaydeHus (2 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
0HOJIOrHYecKYI0 cucTeMy (2 yac.)



1. W3yuyeHus XapakTEpUCTUK MOTJIOUIEHHS SHEPTUU OMOIOTMUECKUM
00BEKTOM.

2. TlocTpoeHue KpUBBIX HOHU3ALMOHHBIX U PAIMAIIMOHHBIX TOTEPh, UX
aHaJIN3.

3. Tlocrpoenue kpuBbIX bparra u ux ananms.

3ansTue 5. UHaKTMBAaLMA MAKPOMOJIEKYJI JeHCTBMEM HOHU3UPYIOLIEro

n3aydenus (2 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.

3ansitue 6. MeToq Me4eHHBIX aTOMOB (2 4ac.)

1. VzydyeHue METOI0B MOIYICHHS paanodapMIIpenapaTos.

2. UccnenoBanue OCHOBHBIX XapaKTEPUCTUK PATHOHYKIUIOB.

3. [IpuMeHeHHE paAMOHYKIUIOB B MEAHIIMHE.

3ansiTue 7. [lo3uTpoHHO-3MHCCHOHHAsI ToMorpadust (2 gac.)

1. Wzy4yenue npuHImna padboTsl TO3UTPOHHO-IMUCCUOHHOTO TOMOTpada.

2. Cxema COBIMaICHUM.

3. Yder ommboK u3MepeHus.
3ansaTue 8. O®IKT (2 uac.)

1. Tlporecc aHHUTHIISIITUY.

2. IMpumernnmocts ODIKT nnst uccrnenoBanus OHOCUCTEM.

3. Cxewma yctpoiictBa ODIKT.

3ansTue 9. MeToa siIepHOTr0 MATHUTHOTO pe3oHaHca (2 yac.)

1. SnepHO-MarHUTHBIN pe30HAHC.
2. Uzyuenne mpunnmna padbotsl AMP Tomorpada.
3. Cxema ycrpotictea MPT.

1. YYEBHO-METONYECKOE OBECIHEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOyJarommxcss MO JUCHUIUIUHE «SlmepHble METoasl B OMOCHCTEMax»
npeacrtasiieHo B [Ipunoxenuu 1 1 BKiIroYaeT B ceOs:

r1aH-TpadvK BBITIOJHEHUS CAaMOCTOSATEILHON PabOThI IO AUCIUILUIMHE, B TOM
YHUCJIe MPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJIHEHHE 110 KXKOMY 33JIaHUIO;



MCTOJUYCCKHC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHHS K

npCaCTaBJICHUIO

CaMOCTOATENbHON pabOTHI;

U OpOpMIIEHUIO

KPUTCPHUH OICHKH BLIITOJTHCHU S CaMOCTOSITEJIbHOM pa6OTI>I.

XapaKTCPUCTHUKA SaHaHI/Iﬁ JJIA CaMOCTOSITEJIbHOM pa6OTI>I 06y11a}01u1/1xc>1 141

pE3yNbTATOB

IV. KOHTPOJb JOCTUKEHUS LEJEN KYPCA

Ne | Konrtponupyemsie Koppr 1 aramst OneHouHble CpeacTBa
n/n pas3aensl / TeMBbI dopMupoBanus TEKYIIUHA KOHTPOJIb IIPOMEKYTOUHAs
JHMCIUTLTHHBI KOMITETCHIUH aTTecTaIys

1 | Paznen 1. IIK-5 3Haer TectupoBanue KonTponbHas
BBencuue B (ITP-1) pabora (I1P-2)
IpeaAMeT SICPHBIX Bompocs! k
METOJIOB Ymeer VeTHbIi onpoc sk3ameny (1-7)
HCCIICIOBAHHMS (YO-1),
ouocucrem. BBITIOJTHEHUE
Paznen 2. MPAKTUYECKUX
BosaeiictBue Braneer 3aaHuN
HOHM3UPYIOLICTO Kontposnbnast pabota
U3JTyYeHHS Ha (KP-1)

OMOJIOTUYECKYIO
CHCTEMY.

2 | Pazgen 3. fAAnepusie | [1K-3 3HaeT TectupoBanue KonTponsHast
METOJIbI .| HIK-4 (TTP-1) pab6ora (ITP-2)
Eg::;iziﬁ%}mn Ymeer YeTHBII onpoc Borpocer k

(YO-1), sk3ameny (8-15)
Braneer BBITIOJTHEHUE

HPaKTHYECKUX

3alaHUI

KouTtposnbnast pabota

(KP-1)

Tumnossie KOHTPOJIbHBIC 3alaHNA, MCTOAUYICCKUC MAaTCPHUAJIbl, OIIPCACIIATONINC

MIPOLETYPBI
JEATEIIBHOCTH, a TaKKe KPUTEPUH W IIOKa3aTead, HEOOXOIUMBIE IJISI OLCHKH

OIICHMBAaHUSl 3HAHWM, YMEHUW ¥ HABBIKOB W (WJIH) ONbITA

3HAHWM, YyMEHUH, HAaBBIKOB U XapaKTepU3YIOIIHE dTambl (OPMUPOBAHUS

KOMIIETEHIIMK B IIPOLIECCE

npenacrasiensl B [Ipunoxenun 2.

OCBOCHHMSI  00pa3oBaTENbHOW  MPOrPAMMBI,



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
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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

KOMIIeTEeHIIM U
e TIOPSAOK M IPOLEAYPY HPOBEACHHS
MK-3 Snaer UCCJICIOBAHMI, UCTIONB3YIOIINX SIICPHBIC METOIBI.
FOTOBHOCTBIO K « TIPUHIMIBI PAJHANMOHHON 0€30MMaCHOCTH IIPHU
TPOBE/ICHIIO MPOBE/ICHUN HAYYHBIX UCCIICIOBAHUIA.
busnueckux e HCIOJBH30BATh METO/IbI aHAIHM3A MTOJYYCHHBIX
9KCIIEPUMEHTOB 10 CIICKTPOB.
3aJaHHOM METOIHKE, Vmeer e  YUHTBIBATh OIIMOKU U3MEPEHHUSI ITPH TPOBEIACHUHU
COCTAaBJICHUIO OITHUCAHUS SJICPHBIX HccienoBanui (PoH, TBHKEHHE
IIPOBOJUMBIX HCCIIEyEMOr0 O0BEKTa U.T.J).
UCCIICIOBAHNN 1 aHAJIN3Y «  CIOCOOHOCTAMHU 0000IIATH M AHAIU3UPOBATH
pe3yabTaTOB Bnaneer uHpopMarmio, moiaydeHuyo ¢ [19T, SIMP.
« 3HAHUAMU MMPOBEPKH MOITYUCHHBIX PE3YJIHTATOB.
e COBpPEMEHHBIC OMOIMOTEKH U 0a3bl JaHHBIX.
e CHCTEMY NMPHUOOPOB YUACTBYIOIIUX B IPOBEACHUU
1IK-4 3Haer OMOJIOrNYECKUX UCCIIEIOBAHUN.
CHIOCOOHOCTRIO o NpHOOPHI yYACTBYIOIIME B aBTOMATH3AIUA
HCII0JIB30BATh SJICPHBIX METOJIOB UCCIICAOBAHHUSL.
TEXHUYECKHE CPEJICTBA
e HCIOJB30BATh OTCYECTBEHHYIO U 3apyOCIKHYIO
JUTS U3MEPEHUS
UHGOPMAIIHIO TT0 TEMATHKE UCCIICTOBAHMS.
OCHOBHBIX MTAPaMETPOB N o
YMmeer « paboTaTh C TEXHUYECCKOH JIUTEPATYpPOit
00BEKTOB HCCIICIOBAHNUS,
(anexTpuueckue cxemsl [19T, AMP u np.
K IIOJATOTOBKE JaHHBIX
IKCIUTyaTal[MOHHAs TOKYMEHTAITU ).
IUISL COCTaBIIEHUS
0630pOB, OTYETOB e HaBBLIKAMH COCTABJIEHHS OTYETOB, JOKIAIOB,
Hay4YHBIX MyOJIMKaIMi Buajeer HPE3CHTALNH.
« HaBbIKaMH (HOPMUPOBAHHS PE3YIIHTATOB,
MOJIYYEHHBIX STIEPHBIMH METOAMH UCCIICTOBAHHSL.
MK-5 «  OCHOBHBIC IIPaBUJIa COCTABJICHUS OTYECTOB
FOTOBHOCTBIO K 3Haer UMEIOIINX OTHOIIEHHUS K SICPHBIM TIPOIIeTypam
COCTABJICHUIO OTYETA T10 ANCPHBIX HCCICNIOBaHUA.
BBITTOJIHEHHOMY e COCTaBJISTH U MPEAOCTABIATEH PE3YIBTAT 1O
3aJJaHHI0, K yJacTHIO BO | YMeer NPOJICTIAHHBIM SITICPHBIM UCCIICIOBAHUS B
BHEIPCHHUH PE3YIIbTATOB OTYETHOH hopme.
HCCICTOBAaHNH U B « HaBblkamu 3alMT M apryMEHTAIUH TOTYYEHHBIX
pazpaboTok Ja7eeT ¢
JAHHBIX O MapaMeTpax OMOJIOTHYECKUX CHCTEM.
No KonTponupyemsbie Konw! n 3Tamsr OueHoYHbIE CPEACTBA
n/m pasnensl / TeMbl dhopMupoBaHHs TEKYIIUI KOHTPOJIb MIPOMEXKYTOUHAS
JTACIATUTUHBI KOMIIETEHIIUI aTTecTalys
1 | Pazmen 1. ITK-5 3HaeT TecTupoBanue KonTtponbHas
BBenenue B (TTP-1) pa6ora (ITP-2)




MpEeIMET SAAECPHBIX YMmeer YceTHBIT onpoc Bomnpocsl k
METOJIOB (YO-1), sk3ameny (1-7)
HUCCIICOJOBAHUA BBIITIOJIHCHHC
ouocucrem. MPAKTHUYECKUX
Bnaneer .
Pazpnen 2. 3aJaHUuN
Bosneiicreue KontponpHas pabota
HOHU3HPYIOLICTO (KP- 1)
H3JIy4YCHUSA Ha
OMOJIOTHYECKYIO
CUCTEMY.
2 | Pasnmen 3. SAnepurie | [1K-3 3HaeT TecTupoBanue KoHTtposbHas
METO/IbI I1K-4 (ITP-1) pabora (ITP-2)
(GYHKIIMOHATTLHOM — Bomnpoc K
HATHOCTHKL Ymeer YceTHBI onpoc csavierty (8-15)
(YO-1), y
BBIIIOJTHEHHUEC
Bnaneer
IMPAKTUYCCKUX
3aaHUuN
KOHTpOJ’ILHaH pa60Ta
(KP-1)
IkaJjia oueHUBaHus YPOBHA ¢POPMHPOBAHHOCTH KOMIIETEHIUI
Koa n Jranbl GopMUPOBAHUS KPUTepUH NnoKa3aTeyun
¢opmyupoBka KOMIETEHIHH
KOMIIETCHIIMHU
TIK-3 Topsinok u 3Hanue nposenenue npoueayps [19T, MPT, CriocoOHOCTD U3IIOKUTH
3HACT HpoLexypy O®OKT. STarbl IPOBEACHUS
TOTOBHOCTBIO K (HO por OBEII HpOBeIEHHs Msrorosnenue papmipenaparos. JINarHOCTHUYECKOTO
MMPpOBEACHUIO ypOBeHL) Hay4HBIX HCCIIEIOBAaHMS Ha
¢usmueckux HCCIEOBAHHS. Grocncremax.
3KCIIEPUMEHTOB YMenue untath rpadukn «103a-3hhexT, CrocoOHOCTB
110 3a1aHHOM Henons3osats KpuBbIe Bpera. OIpEeNEeTUTh BHJI
yMeer . METOZIE! aHaIIM3a ‘YMeHue aHaIM3UpPOBATh CIIEKTPEI U3TydeHUH. H3JTy4EHHs 10 BULLY
METOOUKE, (npo )IBI/IHyTI)II/I) MOTYYEHHBIX CIEKTpa.
COCTaBJICHUIO JIaHHBIX.
onucaHus 3HaHKE CXEMBI JUATHOCTHYECKOIO CriocoOHOCTE
MIPOBOAMUMBIX CrocoOHOCTAMI ycTpoiicTBa. OOBACHHUTH
HCCJIEJOBAHUN U BJIageeT 0000mmars u Brnanenue 3HaHUSMU U3 IOTIOTHUTENbHON NPUHLIUIHAIBHYIO
AHATH (BBICOKHﬁ) aHAIU3UPOBATh JIUTEpaTyphl. cxemy [19T, MPT,
3y UH(POPMAIHIO. ODOKT.
pe3ynbTaToB
1K - 4 3HaHKe OCHOBHBIX AesATENeH B JaHHOM CriocoOHOCTB
3HaeT CoBpeMeHHbIE 06J1aCTH MCCIIE/IOBAHMS U OCHOBHBIE HX [PENOCTABUTH
CIOCOOHOCTBIO (ToporoBsIit O6ubmmoTexu U 6a3pl | PabOTHL JIEKIIMOHHBIA MaTepHan
HUCIIOJIb30BaTh ypOBeHI)) JaHHBIX. U SICHO €T0 U3JI0KHUTh.




TeXHUYECKHUE 3HaHue HANPaBICHHI UCCIICTOBAHHS 1O CHocoGHOCTBIO U3Narath
cpescTBa UL Wcmonb30BaTh TTAHHO TEMATHKE B COBPEMEHHOM MHpE. JIEKIIMOHHBIN MaTepHal,
OTEUYECTBEHHYIO H YMeHue nojbp30BaThCsl HHOCTPAHHOM JOTIOJIHSISI €T0 TeMaMH U3
M3MCpCHUA ymeer 3apyOeIKHYIO TEPMHUHOJIOTUEN NIPU U3JIOKEHUH MaTepuaa. JIOTIOJTHUTEIbHOM
OCHOBHBIX (Hp o I[BI/IHyTLII7I) MH(OPMALHMIO 1O JINTEPATYpPHI.
nmapamMeTpoB TEMATHKE
00BEKTOB HUCCIICIOBAHHUS.
HCCIICAOBAHMUA, K
HOAFOTOBKE Hanuuue eK1MOHHOr0 MaTepuara, CrocoOHOCTBIO
A U3JI0)KEHHOTO Ha JIEKIHAX. MIPUBOIUTH OPHMEPbI
JAHHBIX I Hassikamu ‘VMeHue JOMOIHUATE TEMBI 110 JaHHOMK HMCCIIEAOBAHUMN.
COCTAaBJICHUA BIIag€EeT COCTaBJICHUS TEMaTHKe. BricTynuts ¢ pokianiom
0630poB, oTyeTOB | (BBICOKHIT) OTHETOR, ZOKIIA/IOB, H NIPAKTHYECKOM
Mpe3eHTaLH. 3aHATHU.
1 HAYIHBIX
nyOnuKanuit
TIK-5 OCHOBHBIE PaBHIIA YMeHne OpUEHTUPOBATBCS B CTPYKTYPE CHocoGHOCTh CCHUIATHCS
SHacT COCTABIICHUS HaY4YHbBIX CTATEH WM KYPHAJIOB. Ha UCTOYHHUKH
TOTOBHOCTBIO K (r[OpOl"OBBII/I HCCIEIOBATENBCKHX JUTEPaTyphl B TOKIAIE
COCTaBICHUIO YPOBCHB) OTYETOB.
oT4EeTa 1o =
Hanuume odopmiieHHOro 0KIa/1a 10 Brictyruienue ¢ remoit
BBIIIOJTHCHHOMY yMeeT CocTaBnaTh OTYET H3ydEHHOI TEMe. JoKTaza
3aJaHHUI0, K ( V) 110 BBITTOJIHCHHOMY
IIPOABUHYTHIN
Yy4acTHIO BO p Y 3a/IaHHIO.
BHCIPCHHI Hapbikamu saur | S2UIATA JTOKIANA HA TIPAKTHHECKOM 3aHSATHH. OtBer Ha 3a/laHHbIe
peSyﬂbTaTOB BJIAJECET apryMeHTaluu BOIIPOCHI IO TEME
I/ICCHCILOBaHI/Iﬁ u (BBICOKI/II\/'I) TOJIyYEHHBIX JOKJ1aga
pagpa60T0K pe3yJIbTaToB.

MeToauvyeckue peKOMEHAALNH, ONpeAeaaolue Npoue1ypbl OlleHUBAHUSA
pe3yJIbTaTOB OCBOCHMS JUCHUIIINHbBI

KOHTpOJIBHBIE M METOIUYECKHE MAaTEPHUAIIBL, & TAKXKE KPUTEPHUH U IOKA3aTeIn
HEOOXOMMBbIE /Ul OLEHKU 3HAHUN, YMEHUN, HABBIKOB M XapaKTePU3YIOLUE STaIlbl
dbopMupoBaHUsT KOMIIETEHIIMA B  TpOIlECC€ OCBOCHHS  00pa3oBaTelbHOU
IIPOTPaMMBI ITPECTABIICHBI HUKE.

KOHTpOIBHO-U3MEPHUTENBHBIE MaTEPHANbl 10 JUCLUIUIMHE MPEACTaBICHBI
BONPOCaMH Il TOJArOTOBKM K KOHTPOJBHBIM paboTaM M TNPUMEPHBIMH HX
BapuaHTtamu, npegycmorpeHaslx PIIY]] B kadecTBe MexaHu3Ma OCYILECTBIICHUS
TEKYILEr0 KOHTPOJS OCBOCHMUS TEOPETUYECKOW M INMPAKTUYECKOW COCTABIISIOLINX
JUCHMIUIMHBI, @ TaKKe€ MPUMEPHBIM BapHAHTOM HK3aMEHALIMOHHOTO OumieTra Kak
dbopMbl TIPOBENIEHUS MPOMEKYTOUHOM arTrecTaluv (MTOrOBOM AaTTeCcTalluM IO
JTVCLUTUIMHE).
pabot

MpenoaaBaTesieM B COOTBETCTBUM METOAMKOM, onmucanHou B PITY /1.

HpOBe,)ICHI/IC 151 OLICHUBAHUC KOHTPOJIbHBIX OCYIICCTBIIACTCA

OueHoYHBbIE CPEACTBA VIS IPOMEKYTOYHOM aTTecTaluu

Bonpocel k 3xk3amMeHy



1. HcroyHuKkyd pEHTIEeHOBCKOTO U ramma-usiydyenue. OpraHuzanus
OMOJIOTUYECKUX CTPYKTYp. BEeposTHOCTHBIN XapakTep BO3ICUCTBUS.

2. Hyxmun. MaccoBoe uucno. M3oronsl. Buasl paanoakTHBHOTo pacmnana.

3. 3akoH  paJAMOaKTUBHOTO  pacmaga.  AKTUBHOCTb.  CHEKTpHI.
HepaaunoakTuBHas reHepaiusi OTOHHOTO U3TyUEHUS.

4. ®oToHHOE U KOpIyCKyJIsipHOe u3nydeHue. CrnocoObl MX MOJSyUEHHUS.
[lepBuyHOE U BTOPUYHOE U3IIyUYCHHE.

5. VYnenvHas nepenanHas o»Heprus. Jloza. Pacnpenenenue m03bl €
riyounoit. Buasl 103. OTHOCHTENBbHAS OHMoNornyeckas 3(eKTUBHOCTb.

6. Metoast  go3umerpuu.  CHMHTWULIIHOHHBIA  MeTod.  Mertoa
MOHHU3AIIMOHHON KaMepbl. XUMUYECKAN METO/.

7. Kpussie «go3za-3pdexr». I'umnoreza TodeuyHoro HarpeBa. [lpuHiun
nonananus. OnHOYynapHbIi nporecc. Kputepuii paanoyyBCTBUTEILHOCTH.

8. IlepBuunbie ¢pu3MUECKHE MPOIECChl BOZHUKAIOIIME MPU WHAKTUBAIIUU
MoJiekyn1. O0iydueHue B BOZHOM pacTBope. Bo30yxneHHble U cBEpXBO30YKI€HHBIE
MOJIEKYJIBI.

9. Meuennbie arombl. J[leTekTupoBaHME MeEYEHHBIX aToMoOB. Crocob
JIOCTaBKA MEUEHHBIX aTOMOB B TKAaHH.

10. Omuccuonnass Ttomorpadus. YCTPOWCTBO U TMPUHIUIN JEHCTBUSA
OJHO(OTOHHOT'O IMUCCUOHHOTO KOMITBIOTEPHOTO TOMOrpada.

11. I'amma-kamepa Anrepa. [Iponenypa ODOIKT uccrnenoBanus. Cozmpanue
Tomorpaduyeckux nzoopaxxenuii. Kondurypanuu cuctemsl.

12. Tlo3uTpOHHO-DMHCCUOHHBIA TOMoOTrpad. YCTpPONCTBO ¥ MPHHIIMII
JICUCTBUS.

13. KBanTtoBo-mexanmdeckoe omwmcanue SMP. CnuH w MarHUTHBIA
MOMEHT S/ApA.

14. PacmenieHue sHepreTUHIecKuX ypoBHel. CIIEKTPOCKOIIHS.

15. AMP untpockonusi. MPT. [Ipunnun aeiictus u ycrporictso MPT.

JK3aMeHAIIHOHHbBIE OMJIETHI

Bbunem Nel.

. Haiime onpedenenue mepmuHam: HyKuo, Macco8oe Yucjo, u3omon.

2. OmHocumenvHas ouonocuveckas 3Qpgekmuenocmo. Yoenvnas
noenowénnas snepeust. Pacnpeoenenue 003wl ¢ 2nyounoll.

3. Memoo meuennvix amomos u cnocob ux oemexmuposanusi. I[lpoyecc

00CMABKU MEUEHHbIX AMOMO8 8 MKAHU.

-

Bbunem No2



1. Jlaiime onpedenenue mepmunam: akmusHoCms, 0034,
paouogapmnpenapam.

2. Ilepsuunvie npoyeccw npu unakmusayuu monexyi. Qonyuenue
OuoMoneKyn 6 o0Hom pacmeope. Kpumepuii paouoqyecmeumenbHocmu.

3. Pacwennenue snepeemuueckux yposueu. AMP unmpockonus. [Ipunyun
Oeucmsus u ycmpoticmeo MPT.

Kpurepun onieHKH BOIPOCOB K IK3aMeHY
Ommemxa "Omauuno”
1. T'mybokoe u TPOYHOE YCBOEHHE MaTepuaia, BCE MPEAOCTaBICHHbIE
3aJJaHUs BBITIOJHAIOTCS MIPaBUIIHHO.
2. OTtBeT chopMUPOBAH MOJHO, TPABIIEHO 0OOCHOBAH X0/ CYKICHUSI.
3. Marepuan u3JI0KEH B OINPEACICHHON JIOTMYECKOW TOCIEI0BATEIIbHOCTH,
JUTEPATYPHBIM SI3bIKOM.

4.0TBeT CaMOCTOSITEIIbHBIN.
Ommemxa "Xopowio"

1, 2, 3 — ananornyHo orMmerke "OTiInuHO".

4. lonymensl  1-2  HeCylIECTBEHHbIE  OIIMOKH, HWCIPABICHHBIE 10
TpeOOBAHUIO TTPENOAaBATEIIS.

Ommemxa "Yooenemeopumenvro"
1. 3HaHue TOIHLKO OCHOBHOTO MaTepuasa, HO He JeTaJeH.
2. lomymieHbl OITMOKKM ¥ HETOYHOCTH B OTBETAX.
Ommemxa "Heyooenemsopumenvno"

1. He3nanne ninu HEMOHMMaHHWE HauOoOJee CYIIECTBEHHOM 4YacTH ydeOHOTo
Marepuarna.

2. He BwImonHEHa 3HAYWTENbHAS YacTh 3aJaHUS, UMCIOTCS CYIIECTBCHHBIC
OIITHUOKH.

OueHouHbIe CpeaCTBA I TEKYLIEd aTTeCTAlNH
KonTpoabnas paéora

Bapmuanr 1.

1. ITpu Oeta MUHYC pacmajie HEUTPOH pacnagaeTcsi Ha MPOTOH U AJIEKTPOH.
MO>kKHO 11 Ha OCHOBAHUU ATOTO (PaKTa CYUTATh, YTO HEUTPOH COCTOUT U3
POTOHA U 3NIeKTpoHa? OOBSICHUTH MOYEMY.

2. UYro Takoe Tpek yactuil? Kakoi Bua TpekoB y anbda u 6eTa yacTull u
nouemy?

3. Uro Takoe noHuszanroHHsle nmorepu? Kakue BUIbI MOTEPH OBIBAIOT U KaK
OHHM 3aBUCAT OT SHEPrUu?



4. Yto 3HAUUT BTOPUYHOE M3NIydyeHue? B uem pazHuiia BTOpUYHOTO U
MEPBUYHOTO U3TyUYCHUS?

Bapmuanr 2.

1. JlaiiTe onpezaesieHrue 31EKTPOH-BOJBT, HYKJIOH, HYKJIH/I.

2. ®@. Jleccaysp "Teopus Toueunoro HarpeBa". OObsICHUTE TPUPOIY
CTPYKTYPHBIX ITOBpexaeHn 1o MEeHUIO D. Jleccayapa.

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

4. Tlouemy Oera-pacmaj IMEET HEMPEPHIBHBIN CIIEKTpP U3ITyUeHUs, a aabda
nuckpeTHbI? Hanumure Gpopmyny 6eta Munyc pacnaaa kodaabta-60
(k006anbT - 27 XUM. 3JIEMEHT).

KpnTepun OL€CHKHA BOIIPOCOB K KOHTPOJbHBIM paﬁoTaM

Ommemxa "Omauyno”
1. OTBet chopMuUpOBaH MOJTHO, TPABUIBHO OOOCHOBAH XOJI CY>K/ICHHUS.
2. Martepuan u3JI0)KeH B OINpPEICICHHON JIOTMYECKOW MOCIIeI0BATEIHLHOCTH,
JUTEPATYPHBIM S3BIKOM.
Ommemxa "Xopowo"
1. OTBeT chopMuUpOBaH MOJTHO, TPABUIHLHO OOOCHOBAH XOJI CY>K/ICHHUS.
4. lonyiieHsl 1-2 HeCyIECTBEHHbIE OLLIMOKH.
Ommemxa "Yooenemeopumenvro"”
1. 3HaHue TOJIBLKO OCHOBHOI'O MaTepuaa, HO He JieTalleH.
2. Jlony1ieHsl OMTMOKA ¥ HETOUHOCTH B OTBETaX.
Ommemxa "Heyooenemsopumenvrno"
1. He3nanne niau HEMOHMMaHHWE HauOoJee CYIIECTBEHHOM 4YacTH ydeOHOTO
Martepuana.
2. He maH oTBeT Ha 3HAYNUTEIHHYIO YaCTh BOIIPOCOB, UMCIOTCS CYIIECTBCHHBIC
OIITHUOKH.

TecToBBIE 3aaHUA
3ananmue 1. BoiOepuTe npaBu/ibHbIE OTBETHI:

1. TopMo3HO€e pEeHTreHOBCKOE H3JIyUYeHie BO3SHUKAET B pe3yabTaTe
TOPMO KEHHS IJIeKTPOHA . . .

a) HEUTpOHaMU SiZiep aTOMOB aHTUKATO/A;



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

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 PsAaa BCIICCTB 11010 I[GﬁCTBHGM PCHTI'CHOBCKOI'O U3JTYUCHUI,

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¢/1a0JisieTcsl 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. YkaxuTe CIEKTP XapaKTePUCTHYECKOTr0 PEHTT€eHOBCKOI0 U3JIy4YeHMSs :

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) CBEUEHUHU PsI/Ia BEILIECTB P PEHTTE€HOBCKOM OOJTyYEHUH.

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 ITPH Pa3/IMYHbIX HANIPAKCHUAX
MEKAY aHOA0OM H KaTOAOM B peHTFeHOBCKOﬁ prﬁKe:

(Ui<U2<Ug):

i

3ajganme 2. YKakuTe NpaBUJIbHbIE BHICKA3bIBAHUS

9. 1) PaccesstHue peHTreHOBCKOTO M3IyYEHUsI BO3HHMKAET, €CIM dHEprus (oToHa
MEHbIIIE YHEPTUU NOHU3ALIUU.

2) Jluneinplii k03P PUUUEHT ocnabiieHus] PEHTIT€HOBCKOTO HM3Iy4Y€HUs PaBeH
OTHOIIICHHIO MacCOBOro KO3 uIimeHTa ociaabIeHUs K INIOTHOCTH MOTJIOTUTEIIS
U HE 3aBHCUT OT IUIOTHOCTH BEIIECTBA.

3) MaccoBblii KOX(pPHUIHEHT OCIAOICHHUSI PEHTICHOBCKOTO HM3IyYEHUS! JTHHEWHO
3aBUCUT OT JIMHEHHOTO K03 duiireHTa ociadbieHus .



10. 1) Ecnu sHeprun ¢poTOHA pEHTTE€HOBCKOT'O U3TYYEHHUSI TOCTAaTOYHO JIJIs
noHM3aIMH, TO (HOTOIP(DEKT B pEAKUX CIyUasiX MOKET NPUBHUCTHU K
MOCIIEI0BATEIILbHOMY MCITYCKaHHUIO JIBYX DJIEKTPOHOB.

2) BropuuHslii MOTOK PEHTTEHOBCKOTO M3JIyUYEHHUs OCIIa0JIIeTCsl 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 IIyTU 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 npaBUIbHBIX BAPUAHTOB OTBETOB.



