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ABSTRACT
Specialist’s/Master’s degree in 14.03.02 Nuclear physics and technologies.
Course title: Nuclear Physics and Medicine
Variable part of block, 3 credits.
Instructor: Razov V.1
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; 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.
Learning outcomes: possession of the main methods of protecting production per-
sonnel and the public from the possible consequences of accidents, catastrophes,
natural disasters; ability to use technical means to measure the main parameters of
research objects, to prepare data for the compilation of reviews, reports and scien-
tific publications.
Course description: The course "Nuclear Physics and Medicine" is aimed at solv-
ing the following tasks: acquire knowledge and master experimental methods of ra-
dionuclide transfer in the atmosphere, hydrosphere and lithosphere, the role of bio-
logical pathways in the transfer of pollutants.
- to master experimental methods for assessing the concentrations of pollutants and
the dose load created on the population.
- to study the theory and principles of the impact of various types of ionizing radia-
tion on biological objects;
- teach the basic provisions of radiation safety and the rules of its regulation;
- to instill in students the skills of analyzing the radiation situation, radionuclide
pollution of the environment
- to study the main dangers associated with the operation of nuclear fuel cycle en-
terprises;
- learn to apply the knowledge gained in the tasks of research and environmental ac-
tivities
Main course literature:
1. Ternovoy, S. K. Computed tomography. S. C. Ternovoy, A. B. Abduraimov, I. S.
Fedotenkov. —-M .: IGEOTAR-Media, 2008. - 176 p.
2. Ternovoy, S. K. Radiological Diagnostics and Therapy: General Radiological Di-
agnostics. / S. K. Ternovoy, A. Yu. Vasiliev, V. Ye. Sinitsyn, A. I. Shekhter. - M.:
Medicine, 2014. - 232 p.
3. Ternovoy, S. K. Radiodiagnosis and Therapy: Private Radiologic Diagnostics. /
C. K. Ternovoy, A. Yu. Vasiliev, V. Ye. Sinitsyn, A. I. Shekhter - M.: Medicine,
2014. - 356 p.
4. Kudryashov, Yu. B. Radiation biophysics: radio-frequency and microwave elec-
tromagnetic radiation. / Yu. B. Kudryashov, Yu. F. Petrov, A. B. Rubin. - m. : Fiz-
matlit, 2008. - 184 p.
5. Volkenshteyn, M.V. Biofizika: studies. manual / M. V. Volkenshteyn. - St. Pe-
tersburg: Lan, 2012. - 608 p.



6. Vartanov, A.Z. Methods and devices for environmental monitoring and environ-
mental monitoring: studies. Method. allowance / A.Z. Vartanov, A.D. Ruban, V.L.
Shkuratnik. - Moscow: Mining Book, 2009. - 640 p.

Form of final knowledge control: test

AHHOTAIUA

Jucnunnuna «SaepHble pusnka U MeIUIIMHAY pa3zpaboTaHa JJis CTYICHTOB
4 xypca HampaBiieHus ToAroToBku 14.03.02 «SnepHple METOJBI U TEXHOJIOTHNY,
npoduiist «Pu3rKa aTOMHOTO SAPA U YACTUL» B COOTBETCTBUU ¢ TpeboBanusmMu OC
BO no nanHOMY HanpaBJIEHUIO.

JlucrumiHa OTHOCHUTCS K JUCIUIUIMHAM I10 BBIOOPY BapHATHUBHOM YacTH
b1.B./IB.4.

OO6mrast TPyTI0EMKOCTh AUCITUIUIMHBI COCTaBIIsACT 3 3a4€THBIC eauHUIlB], 108 Ja-
COB. YUeOHBIM TUIAHOM MPEAYCMOTPEHBI JEKIUMOHHBIE 3aHsATUs (21 yac.), nmpakTu-
yeckue 3aHsaTus (14 vac.) u nmabopatopubie 3aHsATusa (14 yac.), camocTosiTeNbHAs
pabota (59 gac.). lucuumiuHa peanusyercs B 8 cemectpe 4 Kypcea.

JIJist yCIIeHOTO YCBOCHUS JUCIUIUIHHBI « SInepHble (hU3MKa U MEIUIIMHA »
HEO0OXOMMBbI YCTOMYUBBIE TEOPETUUECKUE 3HAHUS MPAKTUYECKHUE HABBIKH 110 BCEM
pazzienam 0053aTeTbHOTO MUHMMYMa COJICpXaHUsl CpeHero (MOoJIHOro) oopa3oBa-
HUA 10 Gusuke. JIJig ycrnemHoro u3yueHus TUCIUILIUHGI « SnepHbie pusuka u me-
TUITMHA » Y 00yJaronuxcs JOHKHBI OBITh CPOPMUPOBAHBI CIACAYIOIINE MPEaBAPHU-
TEJIbHBIC KOMIICTCHITHH:

- CITOCOOHOCTBIO WCITOJI30BAaTh OCHOBHBIC TOJIOKCHHS M METOMABI COIMAITb-

HBIX, TYMAQHUTAPHBIX U KOHOMHYECKUX HAYK MPHU PEHIEHUH COIMAIbHBIX U TMPO-
(deccruoHanbHBIX 337a4, CIIOCOOEH aHATM3UPOBATH COLUATBHO-3HAYMMbIE TPOOIIEMBI
u npouieccel (OK-8);

- CIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JTUCITUTUINH B MPO(GECCUOHANTBHON JIEATETbHOCTH, IPUMEHSITh METOIbl MaTeMaTHUC-
CKOI'0 aHaJIN3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIE-
nosanus (OITK-1).

Heab: ¢dopMupoBaHue 3HAHUNW 1O  JCHUCTBUIO  pagudaliud  Kak
HKOJIOTMYECKOr0o (hakTopa Ha BCEX MEPapXMUECKHX YPOBHAX Ouocgepnl; mo3Ha-
KOMHUTb C OCHOBHBIMHM IIPEACTABICHUSIMU WU TOHATHUSMHU PATUOAKTUBHOCTH U
paauanrnoHHON 6€30MacHOCTH.

3axaum:
- MpUOOPECTH 3HAHUS U OCBOMUTH IKCIIEPUMEHTAIBHBIE METOIbI TIEPEHOCA PAJIUO-

HYKJIUJI0B B aTMmocdepe, ruapochepe u nurocdepe, poiau OHOJIOTHIECKHUX
IIyTEN B IIEPEHOCE 3arPSI3HUTEIICH.



- OCBOWTH JKCIIEPUMEHTAIbHBIE METOJIbl OLIEHKM KOHLIEHTPALMI 3arps3HUTENICH
Y CO37aBAaEMbIX JJO30BBIX HAIPY30K HA HACEJICHUE.

- HU3YYUTh TEOPUIO U IPUHIIUIIBI BO3/ICHCTBUS pa3IMUYHBIX BUJIOB
MOHU3UPYIOMNUX W3TY4YCHUN Ha OMOJTOTHIECKIE OOBEKTHI;

- HaY4YUTb OCHOBHBIM IOJIOKEHUAM PaAUallMOHHON 0€30MacHOCTH U IIpaBUIiaM
€€ HOpMUPOBaHUS;

- TPUBUTH CTYJICHTaM HABBIKM aHAJW3a paJuallMOHHON 0OCTaHOBKH,
PaIMOHYKIIMIHOTO 3arPsSI3HEHHS OKPYKAOIIEN CPEBI

- U3YYUTh OCHOBHBIE OMMACHOCTH, CBSI3aHHBIC C AKCIUTyaTalueil mpeanpusiThit
SAIEPHOTO TOTIJIMBHOTO I[UKJIA;

- HAyYUThCS MPUMEHSTH MOJYUYCHHbIC 3HAHUS B 33/1a4axX UCCIEA0BATEIbLCKON U
MPUPOJOOXPAHHOMN AEATEIBHOCTH.

[Inanupyembie pe3ynbTaThl OOy4YEHHS MO JIAaHHOW JTUCHUIUIMHE (3HAHUS,
YMEHUS, BIAJICHUS), COOTHECEHHBIE C IUIAHUPYEMBIMH PE3YJIbTaTaMH OCBOCHUS
o0pa3oBaTeIbHON POrPaMMBbI, XapaKTEPU3YIOT dTalbl (HGOPMUPOBAHUS CIEAYIOIINUX
KOMITeTeHIIUM (OOIIeKyIbTYpHBIe/ 00IIenpodeccuoHanbHble/ TpodeccuoHaIbHbIe
KOMITIETCHITUH (3JIEMEHTHI KOMIIETCHITUI)):

Kona u popmyiauposka Iransl GopMUPOBAHUS KOMIIETEHIIUH
KOMIIeTEeHIIUH
OIIK-3 3Haer IIPUPOJHBIE U UCKYCCTBEHHBIE HCTOYHUKH
BJIAJICHUE OCHOBHBIMHU Me- panuanuy U COCTaB U3JIYyYE€HUH,BO3MOKHBIE
TOJAAMU  3AIIUTHl  TPOMU3- MOCJIEICTBHS aBapHil, KaTacTpo, CTUXUUHBIX
BOACTBEHHOI'O I€pCOHaa Oe/ICTBUH.
U HaceleHus OT BO3MOXK- | YMeeT IIPOBECTH OLICHKY SAEPHOI U panaliOHHON
HBIX TIOCJIEACTBUM aBapuu, 0€30MacHOCTH.
Karactpod, CTUXUIHBIX YMETh J€JaTh pacyeT paJiualliOHHON 3allu-
OencTBuit THI
Bianeer OCHOBHBIMM METOJ/IaMH 3aLUThI TPOU3BO/I-
CTBEHHOTO IIEPCOHAJIA U HACEJICHUS.
[1K-4 COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH.
CIOCOOHOCTBIO HCHOJB30- | 3HAET
BAaThb TEXHHUYECKHE Cpel- M0JIb30BAaThCA CPEJICTBAMU JO3UMETpUYe-
CTBa I W3MEPECHUA OC- | Ymeer CKOI'0O KOHTpPOJII HCIIOJIb30BaTh HAy4YHO-
HOBHBIX I1apaMeTPOB 00b- TEXHUYIECKYIO HH(POPMAITHIO, OTEYSCTBEHHBII
€KTOB  MCCJICIOBAaHUs, K 1 3apyOEXKHBIN OIBIT 110 TEMAaTUKE UCCIIE0-
MOATOTOBKE JTAHHBIX JISI BaHUSA
cocTaBlieHHs] 0030pOB, OT-
4eTOB M HAy4HBIX IyOnH- | Bhuageer HaBBIKAMH MCIOIb30BaHUA 0a3 JaHHBIX B
Kalui CBOCH MPeIMETHOH 00J1acTH.
METOJaMH CIEKTPAIbHOIO aHAIN3a PAIAALIM-
OHHOW 00CTaHOBKH

I[JISI (bOpMI/IPOBaHI/ISI BBIIICYKAa3aHHBIX KOMIIETCHIM B paMKaXx IUCHUIIIINHBI



« SlnepHast pu3uKa U MEIULIMHAY» IPUMEHSIOTCS CIETYIOIINE METOIbl aKTUBHOTO U
MHTEPAKTUBHOTO OOyUEHUs: MTPOOIeMHas JCKIUS; JCKIUSI-TIPE3CHTAIHUS.

|.CTPYKTYPA U COJIEP)KAHUE TEOPETUUYECKOH YACTHU KYPCA

Pasnen 1. BBEJEHUE. UCTOPUSA SIIEPHON MEJUIIUHBI (2 uac.)

Tema 1. BBenenne. (1 gyaca.)

HNurepakruBHas ¢popma: nekyua-npezenmayus

Uctopust spepHot ¢usuku. HMoHusupyromue wu3inydeHus. buonormyeckoe

JNEUCTBHE HMOHM3UPYIOIIMUX W3Iy4yeHUH. VICTOYHMKHM pPEHTTEHOBCKOIO M raMMa-
U3JIy4YCHUE.

Tema 2. @ynknuoHa bHasa fuarnoctuka (1 yaca.)

HNurepakruBHas dpopma: nekyua-npezenmayus

JlyueBass  nmarHoctuka. PammanvonHas — Tepanud.  PagmonyknuaHas
nuarnoctuka u tepanusi. KT, MPT, II9T nuarnocruxka.

Paznen 2. HIOHU3UPYIOIMUE U3JTYUEHMUS (4 yac.)

Tema 1. Onucanue Bo3aeiicTBUS HOHM3HPYIOIIEr0 U3JydeHus (2 4ac.)

Buapl uvoHM3MpYHOIIMX W3IydYeHUU. DB3auMonencTBhe HOHU3UPYIOLIETO
u3NlydeHus: ¢ BenlecTBOM. (OCOOEHHOCTH B3aMMOJECUCTBHS HMOHU3HPYIOUIUX
U3JIyYEHUN ¢ OMOJIOTHYECKOUN TKaHBIO.

Tema 2. MenuuuHckas ¢pusuka (2 yac.)

Cnernmanuzaruss MeAulMHCKON  pusuku. DyHIaMeHTadbHbIE 3a7a4H,
cTosimue rnepes MeAUIUHCKUM (pu3znkoM. COBpEMEHHOE COCTOSTHUE MCCIIEI0BAHUMA
B 00J1aCTH MEIUITMHCKON (DU3UKU U PAJUOJIOTHH.

Paszaen 3. I3SMEPEHUE NOHU3UPYIOINX N3JTYUYEHWM (6 uac.)
Tema 1. JlerekTUPOBAHUM NOHU3MPYIONIUX U3JIy4YeHUil. (4 yac.)
HNurepakTuBHas ¢opma: 1ekyua-npezenmayus
JlerexkTopsl MOHU3UPYIOIIUX V3JIyYEHUM. ["'amMma-cniekTpockonusi.
Anmnapartypa st CO3JaHUs 1300paKeHUIM paavalOHHBIX TIOJIEH.
Qnyopecuupyromme  3KpaHbl A peHTreHockonuu.  DOTOIeHKH Ui
peHTreHorpadum.
Tema 2. CoBpeMeHHbI€ MeTO/IbI H3MepeHus (2 Jac.)
BonokoHHbIE 1 HAHOKPUCTAIUTMYECKUE JETEKTOPHI. JleTeKTopbl A1 tu(poBoi
MPOEKIIMOHHON peHTreHorpaduu. CUMHTUIUIALMOHHBIE IETEKTOPHI HA CKaTOM
KCEHOHE C MO3ULIMOHHOM YyBCTBUTEJIBLHOCTHIO. ['aMMa JI0KaTophl.

Paznen 4. PAIUAIIMOHHAS J1O3A U BE3OITACHOCTD (6 uac.)



Tema 1. YaeabHo-niorJioménnasi sHeprus (3 Jac.)

NurepakTuBHas ¢popma: npooremnasn nekyus

®uznueckas u omosmornyeckass A03el. ObBD. Jo3a npu BHEMmHEM 00JIy4YeHUN
opraHu3Ma. DKBUBAJICHTHAS /1032 TIPU BHYTPEHHEM OOJTy9ICHHH.

Tema 2. PagnannonHasi 6e3onmacHoctsb (3 yac.)

HNuTepakTuBHas popMma: npodiemnasn i1eKyus

Hopmbl paauaniioHHOM 0€30MaCHOCTH M CaHUTapHble MpaBWil. 3anaya

paauosoruu. CBA3b C APYTUMU 00JIACTSAMU 3HAHUA. AKTYaJIbHOCTh UCCIIEOBAHUMN B
00J1aCTH pagualnOHHON 0€301TaCHOCTH.

Pazgen 5. BUOJIOTMYECKOE JIEUCTBUE U3JIYUEHMUM (3 uac.)

Tema 1. ITanbl 6HOJOrMYECKOT0 BO3AeHCTBUS H3ayUYeHuUdd. (3 yac.)

MosnekysapHbIii ypOBEHb BO3JEUCTBHS. MouekysipHas paguoOHOIoTus.
Krnerounslii ypoBeHb BO3ACHCTBUS. OpraHu3MEHHBI YpPOBEHb BO3JICUCTBUS.
VYrpanenue painoouoaorudeckum 3PQPexTom.

I1. CTPYKTYPA U COJEP) KAHUE NIPAKTUYECKOM
YACTHU KYPCA
IIpakTnueckue 3anatus (14 gac.)

3anstue 1. Monusupymouiee nsiaydyenue. (2 yac.)
1. ®otorddexr.
2. KommnroH-3¢dexrT.
3. I'enepanust HOHU3UPYIOIIETO U3TyUEHUSI.
4. 3akoH paAHOaKTUBHOIO pacraja.
5. Ilepuox momypacmnana.
3ansiTue 2. JlyyeBasi imariocruka. (2 yac.)
1. Kpussie bparra.
2. Ilponenypa Jiy4eBoil TMarHOCTUKHU.
3. PagmanuonHas 4yBCTBUTEIBHOCTb.
4. JlyueBas Tepanus 3JEKTPOHAMH.
5. JlydeBas Tepanusi IpOTOHAMM.
3ansaTue 3. B3anmoeiicTBHe HOHM3UPYIONIETro U3JIy4eHHs ¢ BemecTBoM. (1
yac.)
1. 3akon byrepa-JlamGepra-bepa.
2. MoHu3aloHHbIe U paualliOHHBIE TOTEPH.
3. Tpekwu o- u B-uacrtuil.
3ansrue 4. JlerekTopbl HOHU3UPYIOUIUX H3JIy4YeHHii. (2 yac.)
1. JleTexTupoBaHUE C-M3ITyUEHUS



2. JlerexTupoBaHue -U3IydeHUS
3. Hanoxpucramisl.
4. TlpuMmeHeHHNE BOJOKOHHBIX U HAHOKPUCTATUYECKHUX JETECKTOPOB.
5. JlerekTrpoBaHue y-U3TyICHUS
3anstue 5. Cnexkrpockonus. (1 gac.)
1. AHanu3 CIIeKTPOB M3ITyYCHUS.
2. CIHeKTpHI MOTIIOMICHUS.
3ansitue 6. dayopecueHTHbIE YKpaHbl. (1 yac.)
1. SIBnenwme QiryopecleHIINH.
2. Onyopecrupyromue KpucTamuibl — Giroopodop.
3. JIroMUHECLIEHIIHS.
3ansitue 7. @orominenku. (1 yac.)
1. CocraB (pOTOIICHOK.
2. Cxema u3rotoBJeHus (HOTOILICHOK.
3. Kontpact, spKoCTh 1 Y€TKOCTh U300pasKEeHHUS.
3ansTue 8. duznyecKkasi U OHOJIOrHUYecKasi 103a. (2 yac.)
1. OBO.
2. Tlormoménnas sHEPTHSL.
3. Db (hHEeKTUBHOCTH HOHU3UPYIOIIETO U3TYUCHUS.
4. CmepTtenbHas 103a.
5. Hopwmbl nornoméHHon 1036l MPU Pa3IMIHbIX MEIUIIMHCKUX MPOIEAYpPaXx.
Bansitue 9. MoJiekyJIsIpHbI ypOoBeHb Bo3aelcTBHA. (2 Yac.)
1. NuakTuBauys MoOJIEKyJI.
BrusiHre BOIbI HA MHAKTUBAIIAS MOJICKYIL.
Kpussie «/lo3a-adpdexT»
Cragny KJIETOYHOTO JICJICHUS.

ok W

XKu3HeHOBaXKHBIC KIICTOYHBIC OPTaHEILIbI.
JlaGopaTopHbie padoTsi (14 yac.)

Jlabopatopnasi pa6ora Nel. Pacyer 3KBHBAJIEHTHBIX 103 MPU BHYTPEHHEM
ooayuennn. (5 gac.)

JlaGopaTopnas padora Ne2. HacTpoiika ramma nerekropos. (5 yac.)
JlaGopaTopHnas padora Ne3. [TosryueHre aHHUTHJISIHHOHHOTO crieKTpa. (4 yac.)

I11. YYEBHO-METOAMWYECKOE OBECIHHEYUEHHE
CAMOCTOSATEJbHOM PABOTHI OBYUAIOIIETOCSI



YuebHo-MeToanuecKoe obecredeHne CaMOCTOSATEIbHOU PadOThI

oOy4aroruxcs 1o «Saeprast puszuka u meaunuHay [Ipunoxenus 1 BKIOYaeT B

ceO:

HJIaH-Fpa(I)I/IK BBIITOJTHECHUS CaMOCTOSTEIBHOU pa60TI>I 110 JUCHUIIIINHC, B TOM

YUCJIC IPUMCPHBIC HOPMBI BpCMCHH Ha BBITIOJIHCHUC I10 KAKIAOMY 3a1aHUTO,

XapaKTEPHUCTHKA 3alaHUN Il CAMOCTOSITEIbHOM pabOThl CTYJEHTOB U METOIU-

YCCKUC PCKOMCHAALINMHU 110 UX BBIITOJIHCHHUIO,

TpC6OBaHI/I$[ K IMPpCaACTAaBJICHUIO U O(l)OpMﬂeHI/II-O PE3YJIbTATOB CaMOCTOSITEIIbHOMN

paboTHI;

KPUTEPUU OLICHKH BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

IV. KOHTPOJIb JOCTUXXEHUH LEJIEH KYPCA

Ne | Konrpomupyembie OrneHovHbBIE CpPE/ICTBA -
n/m | Momymu/ paszuensl/ | Kompl M 3Tamsl hopmMupoBaHHS HauMEHOBaHHE
TEMBI TUCTIMILTAHBI KOMITETCHITHIA TeKY UM ITpomesxyTo
KOHTPOJIb qHast
aTrecrainus
1 Paszgen 1. [1K-4 3Haer Bomnpocs! k
HcTopus VMeeT YCTHBII O1poc ax3ameny 1-2,
SJEPHOI Braneer (YO-1)
METUITMHBI.
3Haer -
YCTHBIN OIIPOC
Paznen 2. K-4 Vet (YO-1) KonTtponsHas
Honusupyromee paGota(I1P-2),
5 M3ITydeHHeE. Bnaneer KOHTPOJIbHAs BOIIPOCHI K
pabota (KP-1) sK3aMeny 3-4
Pasnen 3. 3Haer VCTHBIH OMPOC Bompocsr k
N3mepenne I1K-4 VMeer (YO-1) aK3ameny 5-6,
3 HOHH3HPYIOLIHX Buazeer naGopatopHast
N3JIyYECHUMN. pa6ora (ITP-6)
3HaeT YCTHBII onpoc KonTponbHas
Paznen 4. OIIK-3 (YO-1) paGora(IIP-2),
4 Paananuonnas [IK-4 VMeer KOHTPOJIbHAS BOTIPOCHI K
Jo3a u pabora (KP-1) sK3ameny 7-8
0€301acHOCTb. Bnaneer naboparopHast
pa6ora (ITP-6)
5 Paznen 5. 3Haer yCTHBIH Ompoc Bompocer k
Buonoruueckoe | OIIK-3 VMmeeT (YO-1) oK3ameny 9-12,
H@ﬁCTBHeU I1K-4 Brajeer naboparopHas
N3JIyYCHUN. pa6ora (ITP-6)

KoHTpoJibHBIE 1 METOAMYECKUE MAaTepUalbl, a TAK)KE KPUTEPUHU U MOKA3ATEIH
HEO0OXOAMMBbIE JJI OLICHKU 3HAHWM, YMEHUH, HABBIKOB U XapaKTEPU3YIOIINE TaIlbl
dbopMHUpOBaHUS KOMIETEHIIMN B IIPOLIECCE OCBOCHUS 00pa30BaTEIbLHON TPOrpaMmbl
npezacTasiieHsl B [Ipunoxenuu 2.



V. CIIMCOK YYEBHOU JIUTEPATYPbI U UHOOPMAILIMOHHOE
OBECIIEYEHME JJUCIUIIJINHBI

OcHoBHas auTEpaTypa

1. Tepnosoii, C. K. Komnetorepnas tomorpadus. / C. K. Tepnosoii, A. b. A0aypa-
nmoB, U. C. ®enorenkos.— M. : M'EOTAP-Menua, 2008. - 176 c.
OBbC «Studmedlib.ru»
http://www.studmedlib.ru/book/ISBN9785970408902.html
2. Tepnosoit, C. K. JlyueBas nuarnoctuka u Tepamnus: OOmias gydyeBasi TUarHOCTH-
ka. / C. K. Tepuogoii, A. FO. Bacunwes, B. E. Cununeia, A. U. [lextep. — M. :
Menununa, 2014. — 232 c.
OBC «Studmedlib.ru»
http://www.studmedlib.ru/book/ISBN9785970429891.html
3. Tepuosoii, C. K. JlyueBass nuarnHoctuka u Tepanusi: YactHas jydeBasi [uarHo-
ctuka. / C. K. Tepnosoii, A. }O. Bacunse, B. E. Cununpig, A. W. llextep — M. :
Menununa, 2014. — 356 c.
9BC «Studmedlib.ru»
http://www.studmedlib.ru/book/ISBN9785970429907.html
4. Kynpsimos, FO. b. Pagnanmonnas Ouogusnka: paiuo4acTOTHbIE U MUKPOBOJIHO-

BbIe anekTpomarautHeie u3nydenus. / 0. b. Kynpsmos, HO. ®. Iletpos, A. b. Py-
ouH. — M . : ®duzmaraur, 2008. - 184 c.

9BC «Elanbook.comy:

https://e.lanbook.com/book/2221
5. Bonbkenmreiin, M. B. buogu3zuka: yue6. nocooue / M. B. BonbkeHIITEHH . —
Cankr-IletepOypr : JIanp, 2012. — 608 c.

3bC «Elanbook.comy:

https://e.lanbook.com/book/3898
6. Bapranos, A.3. MeTonbl 1 mpuOOPbI KOHTPOJISI OKPY>KAIOIIEH CPEIbl U DKOJIOTU-
YeCKU MOHUTOPHUHT: y4eb.-meto. nmocodue / A. 3. Bapranos, A. JI. Py6an, B. JI.
[lIxypatHuk. — Mocksa : I'opHast kaura, 2009. — 640 c.

OBbC «Flanbook.comy:

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

JlonoJiHUTEIbHAS JIUTEPATypPa

1. Yepnsie, A. II. B3zaumoneiicTBe MOHU3UPYIOIIETO W3IYUYEHHUSI C BEIIECTBOM:
yue0. nmocooue / A. Il. YepusieB. — M. : ®uzmarnut, 2004. — 152 c.


http://www.studmedlib.ru/book/ISBN9785970408902.html
http://www.studmedlib.ru/book/ISBN9785970429891.html
http://www.studmedlib.ru/book/ISBN9785970429907.html
https://e.lanbook.com/book/2221
https://e.lanbook.com/book/3898
https://e.lanbook.com/book/1494

OBC «Elanbook.comy:

https://e.lanbook.com/book/59340
2. Kouy6eii, B. ®opMupoBaHue 1 CBOICTBA LIECHTPOB JIIOMUHECIEHITNH B IIEI0YHO-

raJIONIHBIX KpucTawiax: yaed. mocodue / B. Kouybeit. — Mocksa : ®uzmatiur,
2006. — 192 c.
3BC «Elanbook.comy:
https://e.lanbook.com/book/59430
3. Kopomtok, WU.I1. becensr o snepuoit meauimue. Cepust: OBpuka / W. I1. Kopo-
miok, A. @. I{p16. — MockBa : Monogas I'Bapaus, 1988. -192 c.
OK Hb /IB®YVY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:55342&theme=FEFU

Ilepeyenb MHGPOPMALUOHHBIX TEXHOJIOTI I
U IPOrPaMMHOI0 00ecrevYeHust

[Tpu peanusanuy TUCHUIUIMHBL «SInepHas Gu3MKa U MEIUIIMHAY HCIOJIb3Y-
IOTCS TTAaKeThI MMPUKJIAIHBIX Iporpamm Spectra Line, PALTFit , GEXFit , TAUFit.

VI. METOANYECKHE YKA3AHMUS 11O OCBOEHUIO
AN CIUITJINHBI

OddexTuBHOE M3yUEHUE Kypca TPEInoiaraeT peryispHOe MOCEHICHUE 3aH -
TUA U CUCTEMATUYECKOE MTOBTOPEHUE MaTepuaia, u3JiaraeMoro MnpernojaBareyieM Ha
nekiuu. PaboTa ¢ ykazaHHOM JIUTEpaTypou JOJKHA OCYIIECTBISATHCS MPEXKIEC BCETO
B paMKax JICKIIHOHHOI'O Kypca.

AJNTOPUTM U3YyUECHUS TAHHOW TUCHMIUIMHBI COCTOUT B METOJIMYECKOM H3yde-
HUU MaTepHalia Kypca €ro peryjasipHOM MOBTOPEHUHU B YaChl CAMOCTOSITENIbHOM pa-
00THI, a TaK K€ MOCEIMICHNE KOHCYIbTAIIUI C TIPEToaBaTeIIeM.

ITonroroBka K 3K3aMEHY JOJAKHA MPOXOJUTH PETYISIPHO B TEUEHUHU CEMECT-
POB OTBEAEHHBIX JJISl 3aHATUNA.

VIl. MATEPMAJIbHO-TEXHUWYECKOE OBECIIEYEHUE
JTUCLHUTIIMHBI

1. IlepcoHasbHBIE KOMIIBIOTEPHI , TOAKIOYEHHBIE K ceTH MHTEpHET (BO BCEX uC-
[UTUIMHAX) - 8 K-T.

2. Tlo3uTpoHHBIN aHHUTWIISILIMOHHBIN BpeMeHHOU criekTpomeTp ORTEC.

3. HuskodonoBbIi Oera-ramma cnekrpomerp MKC-1315.

4. CuunTrusinuonHeie TamMa criekrpoMetpbl ¢ NaJ(Tl) nerexropamu .

5. IonynpoBogHukoBslii ramma criekrpometp ¢ HP Ge nerextopom


https://e.lanbook.com/book/59340
https://e.lanbook.com/book/59430
http://lib.dvfu.ru:8080/lib/item?id=chamo:55342&theme=FEFU

6. Kommrektsr National Instruments (NI ELVIS)
7. bnoku sinepHOU 3MeKTpOHUKH B cTanaaprax :  “LIEIOJI” ,”"BEKTOP”
,"CAMAC”,”NIM”.

8. Cmexrpometpsl Ha 6aze 6;1okoB  “LIIET'OJI” ,”"BEKTOP” ,"CAMAC”,”NIM”:

a.) Cnektpometpsl coBnaaenuii - “IIEI'OJI” ,"BEKTOP” ,
"CAMAC”,”NIM”: 4 x-Ta

0.) Bpemennsie ciektpometpsl - "CAMAC”,”NIM” .

9. Ilepecuérnbie ycrpoiictBa [1ICO-2eM.

10. Maket niisa uzyuenusi SIMP.

11. Tlepecuétnbie ycTporictBa [1CO-2eM.

12. Ocuminorpadsl (aHaJIOTOBBIE)

13. Ocuminorpads! (HUPpoBLIE) .

15. I'enepatopsl (aHATOTOBBIEC)

16. I'enepaTops! (HHPPOBEIE) .
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Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThl M0 AUCHUILINHE

IIpumepHbIe
No* o
= | Hara/cpoku BeI- | Bwua camocTosiTenbHON HOPMBI Bpe-
dopma KOHTPOJIA
/ TIOJTHCHHUSI paboTHI MEHU Ha BbI-
n/n
TIOJIHEHUE
1 1-2 Henens [ToaroroBka Kk cemMuHap- 3 gaca Pabota Ha cemu-
CKUM 3aHSATHSIM HAPCKUX 3aHATUAX
2 3-4 Henens [ToaroroBka k ceMuHap- 4 yaca Pabora Ha cemu-
CKUM 3aHSITUSIM HAapCKHUX 3aHATHUAX
3 5-6 Henmens [ToaroToBKa K KOHTPOJIb- 5 yaca Hamnucanue xon-
HOI1 paboTe TPOJILHOM pabOTHI
4 7-8 Henmens [ToaroToBka k mabopaTop- 5 yaca Brinonnenue na6o-
HBIM paboTam paTopHO# pabOThI
5 9-10 Hemens [ToaroToBka k mabopaTop- 5 yaca Brinonnenue na6o-
HBIM paboTam paTopHO# pabOThI
6 11-12 avenens ITonroroBka Kk ceMuHap- 4 qaca Pabora Ha cemu-
CKHUM 3aHSATHSIM HAPCKUX 3aHATUAX
7 13-14 venens [ToaroToBka K KOHTPOJIb- 5 gaca Hanucanue koH-
HOIT paboTe TPOJHBHOM pabOTHI
8 15-16 nenens [ToaroToBka k mabopaTop- 5 yaca Brinonnenue na6o-
HBIM paboTam paTopHOI paboTHI
9 17-18 uenens [ToaroroBka K sK3aMeHy 36 yacoB Cnada bk3aMeHa

XapakTepucTHKA 3aJaHUH VIS CAMOCTOATEILHON Pad0oThl 00y4al0IIUXCHA U
MeTOAUYECKHE PEKOMEHIALUM 110 UX BBINOJTHEHHIO

Meronuueckue ykazaHus NpY U3yYEHUHU TUCLUIIIMHBI BKIKOYAET:
YTEHHE CTYIEHTAaMU PEKOMEHOBAHHOMU JINTEPATYPHI U YCBOCHUE TEOPETUUECKO-
ro MaTepuayia JUCUUILINHBI;
MOJIFOTOBKY K pa3iInYHbIM (popMaM KOHTPOJIA (TECThl, KOHTPOJIbHBIE PaOOTHI);
BBITNIOJTHEHHE KOHTPOJIBHBIX PadoT;
IIOArOTOBKY OTBETOB HA BOIPOCHI 10 PA3JIMYHBIM T€MaM JUCUUILIUHBI B TOM I10-
CJIEI0OBATEIILHOCTH, B KAKOW OHU MPEIACTABIICHBI.




[TnanupoBaHue BpeMeHHU, HEOOXOAMMOIO Ha U3yUYEHUE AUCLUILINH, CTyI€HTaM
Jy4lIe BCET0 OCYILIECTBIATh BECh CEMECTP, NIPEAYCMATPUBAsL IIPU HTOM PETYIIIPHOE
IIOBTOPEHUE MaTepuaa.

Matepuail, 3aKOHCIIEKTUPOBAHHBIN HA JEKUUAX, HEOOXOAUMO PETYISIPHO MPO-
pabaTbIBaTh U JOMOJHATH CBEIEHUAMHM U3 IPYTUX UCTOUYHUKOB JIMTEPATYPHI.

[Tpu m3ydeHnn MUCHUIUIMHBI CHadaja HeoOXOIUMO MO KaXJI0H TeMe MpOYH-
TaTb PEKOMEHJIOBAHHYIO JINTEPATYPy M COCTABUTH KPATKUM KOHCIEKT OCHOBHBIX
M0JIO)KEHUH, TEPMUHOB, CBEICHUM, TPEOYIOUIMX 3alIOMUHAHUS U SIBISIFOIIMXCS OC-
HOBOIIOJIAaralOIMMU B OTOM TEMeE Il OCBOEHUsS MOCIEAYIOIMX TeM Kypca. s
paclIMpEeHMs] 3HAHUS [0 JUCUUIUIMHE PEKOMEHAYETCS HCII0JIb30BaTh HTEpHET-
pecypehl.

[Tpu moaroTroBke K KOHTPOJIBHOM paboTe HEOOXOOUMO MPOYUTATh COOTBET-
CTBYIOILLIME CTPAHUIbl OCHOBHOIO yueOHUKa. JKenaTelbHO TaKKe YTEHUE JONOJIHU-
TeIbHOU JIuTepaTypsl. [Ipn HanrcaHUM KOHTPOJIBHON pabOThl OTBET CIAEAYET UILTIO-
CTPUPOBATh CXEMAMH.

Bonpocwt k r1abopamopuvim pabomam

Bonpocsk! k J1abopaTtopHoii padore 1. Pacyer 3KBUBAJIEHTHBIX 103 NPH BHYT-
peHHeM 00J1y4YeHHH.

1. JlaliTe onpenenenue SKBUBaJICHTHOM 03¢, [IpruunHbl BBEIEHHS TAKOTO TTOHS-
tud. [pyrue Buasl 103.

2. Mertoabl pacu€ra 1036l BHYTPU OMOJIOTMUECKOTO OOBEKTA, B MOMEHT 00JTyUe-
HUSL.

3. JlaiiTe ompeaencHue WHBUBOJO3UMETPHH. MeETObl U CIOCOOBI KOHTPOJIHPO-
BaHUS JJO30BOW HArpy3KH.

4, [Ipu Kakux MPEANoNIONKEHUS CIPABEIJIUB AKCIIOHEHIIMAIBHBIM 3aKOH IMOTJI0-
mieHus?

5. MoXHO 1 TIpY BHYTPEHHEM OOJIYyYE€HHH JJIsi KOHTPOJIS JO3bI UCIOJIb30BaTh

XUMHUYECKUE JTOZUMETPHI?

Bonpoce! k 1a06opaTopHoii padote 2. HacTpoiika ramma 1eTeKTOPOB.

1. Kak MOXHO yOeauThCs B TOM, UTO U3ITyUYEHUE, PETUCTPUPYEMOE TETEKTOPOM,
SBJISICTCS] TAMMA-H3JTy4YCHUEM?

2. CrnemyeT i TIpU U3MEPEHUSAX YIUTHIBATh 3((HEKTUBHOCTH CUETYHKA K TaMMa -
W3JIYYEHUIO?

3. Kaxkwme mporeccsl BHOCSAT BKJIAJI B MUK MOJTHOTO TOTJIOMICHUS?

4. Kaxk namenutcs crniektp eciu BMecto kpucramia Nal(Tl) ucrons3oBats opranu-
YECKUU CHUUHTUILIATOP?

5. Uro Takoe pacmmpstomas crmocoOHOCTh OeTa-ciekTpoMeTpa? MoKHO Jii ompe-
JIEJIUTH PAa3pELIAIONIYI0 CITOCOOHOCTh MPUOOpa MO MUKY 3JIEKTPOHOB BHYTPEH-
HEW KOHBEpCUU?



Bomnpocsl k 1abopaTtopHoii padote 3. IloJryyeHrne AHHUTHISIIUOHHOTO CIIEKTPA.

1. TlokaxkwuTe, 4TO MpEBpAIlICHUE TaMMa-KBaHTa B AJIEKTPOH-TIO3UTPOHHYIO Mapy B
BAKYyM€ HEBO3MOKHO.

2. IlpuMeHuM 7 METOJ TaMMa — TaMMa COBITAJICHUN TSl U3MEPEHUS TIPernapaToB
OOJIbIIION aKTUBHOCTH?

3. Uem orimuaercsa padota cueturka [eiirepa or pabOThl MOHM3AIMOHHOW Kame-
pb1?

4. Kak u3MeHHTCsS BEMYMHA BBIXOJIHOTO CHTHAaja Ha CUETYMKE M Ha Kamepe IMpu
HEOOJIBIIIOM YBEITMYCHUH TTUTAIOIETO HAIIPSKEHUS !

5. Kak m3menutcs hopma criekTpa npy yBEIHMUYCHUH U TIPH YMCHBIIICHUH SHEPTHH
raMma-KBaHTOB?

6. s yero B ycTaHOBKAaX MCIIOJIB3YIOTCS TPyOUaThie KOJUTUMATOPHI?

Tpebosanus k npedcmasienuio u 0QPOPMIEHUIO Pe3YTbMAmMo8 CAMOCMOAMENbHOU
pabomsl N0 NOO2OMOBKE OMUEmos8 1aboOpamopHuIX pabom

OT4eT Mo BBIMNOJHEHHOW J1abOpaTOpHOM padOoTe JOJKEH COJEpkKaTh CICIYIO-
IIM€ YaCTH: 1IeJIb padOThl, CYIIHOCTh METOJA, YPABHEHHS] XUMHUECKUX PEaKIIHil,
KOTOPBIE JIEKAT B OCHOBE METOJUKH (IIPU HEOOXOJMMOCTH); X0 padbOThl; TAOIUILY
C MOJYYEHHBIMHU IKCIEPUMEHTATBHBIMA JAHHBIMU; (POPMYJIbI U pacyeT (Mpu HeoO-
XOJIMMOCTH); BBIBOJI, COAEPKAUIUI pe3yabTaTbl SKCIEPUMEHTA U CPABHUTEIIbHYIO
XapaKTEPUCTUKY MOJYYEHHBIX TaHHBIX. [IpM MOArOTOBKE TEOPETUUYECKON YacTH
HE0OXO0IMMO M3YYEeHHE TEOPETUYECKOro MaTepuaia jekiui, a Takke 'OCT mo Te-
Me 1abopaTopHOU paboTHI.

Kpumepuu oyenku evinoanenus camocmosmenbHou pabomol o NOO20MOo8Ke
omuemoas K 1ab6opamopHbimM pabomam

3aumeno : paboTa BBHINOIHEHA, MPABUJILHO 0OPMIIEH OTUYET IO J1abopaTOpHO
paboTe, 3aKOHYEHHBIE MPABUIIHLHO BBITOJIHEHHBIE PacueThl, IPAaBUIbHBIC OTBETHI Ha
TEOPETUYECKHE BOMPOCHI IO TeMe PabOTHI.

He 3aumeno : paGoTa BBINOJIHEHA, B OTYETE OLIMOKUA MO O(OPMIICHHIO, BBI-
MOJTHEHHBIE PAaCUYEThl COJAEPIKAT OMIMOKH, OTBETHI Ha TEOPETHUECKHE BOMPOCHI IO
TeMe pabOThl OTCYTCTBYIOT HJIM HE TIOJTHBIC.
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ITACHOPT OC

Kon n popmyimmposka

JTtansl GOPMUPOBAHHUA KOMIIETEHIMH

KOMIIETEHIIM U

OIIK-3 3Haer IIPUPOJHBIE U UCKYCCTBEHHBIE HCTOYHUKU
BJIaZiIcHHE OCHOBHBIMU Me- paauanyu U COCTaB U3JIYyYCHHU U, BO3MOKHBIC
TOJAAMH  3aIllUTHl  [POU3- MIOCIICZICTBHS aBapuid, KATaCTPOd, CTUXUHHBIX
BOJICTBEHHOT'O TI€pCcOoHaja OeICTBUH.
M HAcelICHHS OT BO3MOX- | Ymeer MIPOBECTH OLICHKY SIIEPHOM U paIialliOHHOMN
HBIX TOCJICJICTBUI aBapHii, 0€30IaCHOCTH.
Karactpod, CTHXUHHBIX yMETh JeJaTh pacyeT pagualliOHHON 3allu-
OencTBUlA TBI

Bnaneer OCHOBHBIMH METOJIaMU 3aIIUTHI TIPOU3BO/I-
CTBEHHOT'O ITEPCOHAJIA U HACCICHUS.

[1K-4 COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH.
CIIOCOOHOCTBIO MCIIOJIB30- | 3HAET
BaThb TEXHUYECKHE Cpe/- MOJIb30BATHCS CPEACTBAMHU JT03UMETPUYE-
CTBa [JI1 HM3MEPEHHUsA OC- | Ymeer CKOT'0 KOHTPOJISI MCMOJb30BaTh HAYYHO-
HOBHBIX IIapaMETPOB 00b- TEXHUYECKYIO MH(POPMAITUIO, OTCUCCTBEHHBIN
C€KTOB  MCCJICIOBaHUs, K 1 3apyOEXKHBIN OIBIT [0 TEMAaTUKE UCCIIE0-
IIOJITOTOBKE JAHHEIX IS BaHUS
COCTaBJICHHSI 0030pOB, OT-
4eTOB M Hay4HBIX IyOIH- | Biuameer HaBBIKAMH HCIIOJIL30BAHUA 0a3 JaHHBIX B

Kalum

CBOCH IMPEJIMETHOM 00J1acTH.
METOJIaMH CIICKTPAJTLHOTO aHAJIM3a paIualiu-
OHHOU 00CTaHOBKHU

Ne | Konrposmupyembie O1EHOYHBIE CPEICTBA -
/i | Moxymn/ pasaenst / | Kospl U 3Tambl ¢dbopmupoBaHus HanMCHOBAHUEC
TEMBI TMCLHILTHHEL KOMIIETSHITIH TeKyLIHil Ipome:kyTo
KOHTPOJIb YHas
aTrecTanus
1 Pasnen 1. IIK-4 3HaeT Bomnpocsr k
Hcropus Veer yCTHBI OTIPOC Kk3ameny 1-2,
SIEpHOMN Brancer (YO-1)
MEIMILIMHBIL.
3HaeT .
YCTHBIN OIIPOC
Pasnen 2. T1K-4 Veer (YO-1) KonTponbHas
HNonusupyromee pabota(I1P-2),
2 N3JIY4YCHUC. BJ'IalICGT KOHTpPOJIbHasA BOMPOCHI K
pa6ora (KP-1) sKk3ameny 3-4
Paznen 3. 3HaeT yCTHBIH OTIPOC Bompocs! k
N3mepenue IIK-4 VMeer (YO-1) dK3amery 5-6,
3 HOHMSHPYIOTITIX Bnaneer nabopatopHas
U3JTYICHUU. pa6ora (ITP-6)
3HaeT YCTHBIH O1poc KonrponbHas
Passien 4. OIIK-3 (YO-1) paGora(IIP-2),
4 Pannanuonnas [IK-4 VMeer KOHTPOJIbHAs BOTIPOCHI K
ao3au pabora (KP-1) sK3ameny 7-8
0€e30I1acHOCTb. Bnaneer naGopaTopHast
pa6ora (ITP-6)
> Paznen 5. 3Haer YCTHBIH OIpoc Bomp OCI;I IiZ
Buonoruyeckoe | OIIK-3 Ymeer (YO-1) IK3aMeHy J-12,




JieicTBUE [1K-4 Brnaneer naboparopHas
W3TyYCHH. pa6ora (ITP-6)

IlIkana oueHUBaHUA YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHIUI

Kon n dpopmynn- Jrtansl (OpMHUPOBAHNA KOMIIe- | KPUTEPHH NoKa3arte/nu
POBKa KOMIIE- TEHIINH
TEeHLUH
(OIIK-3) 3HaHNe UHCTPYKIUHN Ka- CriocoOHOCTH feii-
3HaeT OCHOBHBIE METOIBI U THIIBI CAIOIIIECS! PATHALIHOH CTBOBATE 110 HH
BIIaICHUC OCHOBHBI- (TTIOpOTOBEIH | pagManMOHHON Oe30macHo- Hoi 3a I/ITS CTOVKLUIN B CIIVIac
MM METOJAaMH 3ally- YpOBeHE) CTH. 11 . Py L“l Y .
TBI TIPOM3BOICTBEH- aBapUIHBIX CHTYAIHi
‘YMeHue paccyuraTh I0- Crioco6HOCTE pac-
HOro IiepcoHala u OCHOBHBIE THITBI U BUJIBI P N p
ymeer (Tpo- CIJICIICTBUSI BO3JICHCTBUS CYUTATh Mepy Mo-
HaceJIeHUusT OT BO3- . JIy4eBOTO [OPayKEHHUs, Me- .o
JIBUHYTHIH) 07151 GOPBGBI OT TOTO WJIM MHOTO MOHH- | TJIOMEHHOI SHEpruu
MOXHBIX — TOCIen- PBOBL. 3UPYIOUIETO M3Ty4EHHMS.
CTBHM aBapuH, faTa' Bnanenne metonamu 11o- 3HaHne NpuHIUNHAIBHEIX | CHOCOOHOCTH 00BsC-
cTpod), CTUXUHHBIX — 3UMETPHUH, CIIOCOOHOCTHIO CXEM JI03UMETPOB. MeTo- | HHUTh OCHOBHBIC
OencTauit (BBICOKA) OIPEJIEIUTh THII U CTEIIEHb | JIOB PErUCTPallM¥ HOHHU- MNPUHITUIIEI JETEKTH-
OMOJIOTUYECKOTO BO3/IEH- 3UPYIOLIHMX M3ITy4CHHH. POBaHUS HOHU3HPY-
CTBUSL. IOIINX M3TYYESHHUH.
(TIK-4) [Tonyuaer pe3ynb-Tathl, KomnmnuectBo camo-
CIIOCOOHOCTBIO HC- | 3HaeT Kax opraHu3oBath dKcIe- CaMOCTOSITEIIb-HO Opra- CTOSATEJFHO OpraHHU-
MONB30BaTh TexHu- | (TOPOTOBBIH | PHMEHTAIbHBIC HCCICAOBA- | HH30BaB IKCIEPUMCH- 30BaHHBIX KCIEPU-
qecKHe cpencTBa YPOBEHB) HHS Y TIOJIy4YUTh PE3YJbTAaT | TaJlbHBIC UCCICIOBAHU MEHTAIIbHBIX HCCIIe-
OBaHHUH
JIs U3MEPEHHs Oc- A
CamocrosiTenbHO opranu- | CaMoCTOSITENBEHO
HOBHBIX I1apaMeTpPOB
6 OpraHu3oBaTh IKCHEPH- 3yeT HCCIIeJOBaHus, TI0- MOJTy4eHHbIEe 1 00pa-
O0OBEKTOB  MCCICHO- | yyieer (mpo- | MeHTabHBIC HCCTEN0BA- JIy4aeT pe3ysIbTaThl U OOTaHHBIE pe3yJIbTa-
BaHWA, K MOATOTOB- | npypyrhrif) HUSA, ONy-4UTh ¥ 06pabo- | 06pabaTeiBaeT UX THI HCCTIE0BAHYS,
KC JaHHBIX I CO- TaTh Pe3yIbTATHI MPe/ICTABICHHBIE
CTaBIICHUS 0030pOB, PYKOBOJIHTEIIO
OTYETOB U HAyYHBIX Cnoco6HoCTh Tpoanany- | CaMOCTOSITENbHO
7 3MPOBATh MOJIyYECHHBIE U MOJTy-4eHHBIE U 00pa-
mybmmKari CriocoGHOCTB opra- p Y Y p
00paboTaHHBIC pe3ybTa- | OOTaH-HbIC pe3ybTa-
HHM30BaTh UCCIIE/J0-BaHHE, .
BIIaJiceT TBI COOCTBEHHBIX HCCIIe- THI HCCIIE-T0BaHHUH,
N MOTy4YHTh, 00paboTats 1 .
(BBICOKMIT) JIOBaHUM KOTOpPBIE MOXKHO
MIPO-aHATU3UPOBATH MOJY-
HPECTABUTH B BUJIE
YEeHHBIE Pe3yJIbTaThl <
JIOKJIaJ1a MIIX UHOMN
My OJIMKAIAN

MeToanueckue PEKOMECHAAIINHA, OIIPECAC/IAIOINUE ITPOUECAYPbI OLICHUBAHUA
pe3yJbTaTOB OCBOCHUA NUCHUILJIMHBI

[IpomexxyTounas u «SnepHas ¢usznKa U MEAUIIMHA» MPOBOJIUTCS B COOTBET-

CTBUU C JIOKAJIIbHBIMA HOpMAaTUBHBIMH akTamu JIBDY u sBnsieTcs 00s13aTeIbHOM.

[To pe3ynpTaTaM BBITIOJHEHUS BCEeX JabOpaTOpPHBIX paboOT, clayu BCEX OTYe-
TOB, TEOPETUYECKOTO MaTepuala Mo TeMe JJabopaToOpHBIX padOT, KOHTPOJIBHBIX pa-
00T CTYJEHT MOJIy4aeT JOMYCK K cAade 3a4eTa.

KoHTpoJibHBIE M1 METOIMUECKUE MATEPUAIIbI, a TAKKE KPUTEPUHU U MOKA3ATEIIN
HEO0OXOIMMBbIC ISl OLICHKW 3HAHWH, YMEHUH, HABBIKOB U XapaKTePU3YIOLIHUE ATaIlbl
dhopMupOBaHUs KOMIIETEHIIUN B MPOIECCE OCBOCHUS 00pa30BaTEILHON MPOrPaMMBI
MPEACTABIICHBI HUXKE.

KOHTpOIbHO-U3MEPUTENIBHBIE MATEPUAJIbl IO JUCHUILIMHE MPEICTABIEHBI BO-
pOCaMHu JUIsl IOATOTOBKHU K KOHTPOJIbHBIM paboTaM M MPUMEPHBIMU MX BapuaHTa-



MU, nipeaycmoTpeHHbix PITY /] B kaduecTBe MexaHM3Ma OCYIIECTBIICHUS TEKYIIETO
KOHTPOJISI OCBOCHHS TEOPETUUECKON U MPAKTUYECKOW COCTABIISIOIINX JTUCIUTLIAHBI.

BOHpOCBI K 3a4€Ty

1.

10.

11.
12.

Nounsupyronme usnydenus. JlydeBas nuarsocruka. PannonykimaHas nua-
THOCTHKA U TEparusl.

buonornueckoe AeiCTBHE HOHU3UPYIOLIUX U3TydeHU. PaguannonHas tepa-
nusl.

Buapl noHu3upyommx wu3nydeHud. B3anmonelicTBUE MOHU3HUPYIOLIETO W3-
JY4YEeHHS C BEIIECTBOM, OCOOCHHOCTH.

JIeTeKTOpbl HOHU3HUPYIOIINX U3JIydeHul. [ amMa-criekTpockonus. Anmapary-
pa Ju1sl CO371aHus U300pKEHUN paalluOHHBIX MOJIEH.

@nyopecuupyromue dKpaHbl sl pEHTTeHOCKONMHU. DOTOIIIEHKU I PEHT-
reHorpaguu.

Bon0KOHHBIE 1 HAHOKPUCTANIMYECKUE AETEKTOPHI. JleTekTophl 1 1udpo-
BOI1 MPOEKIIMOHHOM peHTreHorpapuu.

CUMHTWIUISIMMOHHBIE JAETEKTOPBI HA CKATOM KCEHOHE C MO3UIMOHHOM 4YyB-
CTBUTEJIBHOCTBIO. ['aMMa JTIOKaTopsl.

®dusnyeckast U Ouonoruyeckas 103bl. /{032 Mpu BHEIIHEM OOJIydEeHUU Opra-
HU3Ma.

DOKBUBAJCHTHAs /1032 IPU BHYTpEeHHEM 00syueHuu. Hopmbl paguaiiioHHOM
0€30M1acCHOCTH U CAaHUTAPHBIE MTPABUII
MonekysipHbId YpOBEHb BO3AEUCTBUs. MHAKTHMBaLKsI MOJIEKYJ NMPSIMBIM
Y HETIPSMBIM JIECTBUEM MOHU3HUPYIOLIETO U3ITyYCHUS.
Knerounslit ypoBeHb Bo3aecTBUSA. CTaauu A€IEHUS KIETOK.
OpraHu3MeHHBI ypOBEHb BO3ACUCTBUS. YIpaBieHUE PaAHMOOMOJIOTHYE-
cKuM 3pdexrom.

Kputepuu o1ieHKH BONPOCOB K 3a4YeTy

Ommemxka "Omauyuno”
1. TnyGokoe M TpPOYHOE YCBOCHHE Marepuasa, BCE IMPEIOCTaBIICHHBIE
3aJIaHUsI BBITIOTHSIOTCS MPABUIIBHO.
2. OtBeT copMHUPOBAH MOJIHO, MPABUIBHO 00OCHOBAH X0/ CY>KICHUS.
3.  Marepuan W3J105KEH B ONPEAEICHHOU JIOTUYECKOU
MOCJIEI0BATEILHOCTH, JINTEPATYPHBIM S3BIKOM.
4.  OTBeT CaMOCTOSTEIIbHBIN.

Ommemxa "Xopowo"
1, 2, 3 — anajmoruuno ormeTke "OTianyHo".
4., Jlomymiensl 1-2 HECyIIECTBEHHBIE OIIMOKH, WCIPABICHHBIE TIO
TpeOOBAHUIO TPENOIABATETIS.



Ommemxa "Yooenemeopumenvro"

1. 3HaHuMe TOJBKO OCHOBHOTO MaTepualia, HO He JeTajeil.
2. JlonymieHbl OMUOKKM ¥ HETOYHOCTH B OTBETAX.

Ommemxka "Heyodosnemseopumenvno"
1. He3nanme wiM HENOHWMaHWE HauOOJIee CYIIECTBEHHOW YacTH
y4eOHOro MaTepHana.
2. He BrImonHeHa 3HaYUTENBHAS YaCTh 3aJJaHUs, UMEIOTCS CYITIICCTBEHHBIE
OIIIUOKH.

OIICHO‘IHBIC cpeacrea st TeKymeﬁ aTrecranumu

Tekymias arrecranus MO JUCHUIUIMHE «SlnepHas ¢u3MKa W MEIUIIMHAY
MPOBOJUTCS B (POpME KOHTPOJIBHBIX MEPONPUATUIN (BBIMOIHEHUS TaOOpaTOPHOM
paboOThI, 3aIUTHl OTUETA MO JIAbOpaTOpHOU paboTe, KOHTPOJILHOM pabOThI) MO
OIICHWBAHUIO  (DAKTHYECKUX  pe3yJbTaTOB  OOYy4YCHHS  CTYIEHTOB |
OCYIIECTBISIETCS BEAYIIUM MPETogaBaTesieM.

1.  Yemmuwuit onpoc mo memam nabopamopmusix pabom

VYceTHbI onpoc (cobecenoBaHKMe) MPOBOAUTCS MO TEOPHH, BHIHECEHHOM Ha
CaMOCTOSITENIbHOE U3YUYEHHE B COOTBETCTBUU C TEMOU JIaOOpaTOPHOU pabOThI TEMBI
(npunoxenue 1).

Kpumepuu OYEHKU YCMHO20 onpoca npu coaye omyemos Jla60pam0przx

pabom
Omnenka | OmnucaHue cXeMbl OLICHUBAHUS

9-10 JleMOHCTpUpYyeT  TMOJHOE TMOHMMaHue mpobiembl.  Bcee
TpeOOBaHMsI, MPEABIBISIEMBIC K 33JIaHUIO BBHITIOTHEHBI.

7-8 JleMOHCTpUpYeT 3HAaYUTEIbHOE TOHMMaHHe Tmpolaembl. Bcee
TpeOOBaHMs, MPEABABISIEMbIC K 33JaHUIO BBITIOJHEHBI.

4-6 JleMoHCTpUpyeT YaCTUYHOE MMOHUMaHHUE poOJIEMBL.
BonapmvHCTBO  TpeOoOBaHUM, NPEIBSABISEMBIX K  3aJIaHHUIO
BBITIOJTHCHEI.

0-3 HlemoHcTpupyer Hemonumanue mpoOnembl. Her orBera. He
OBLJIO MOMBITKU PEIIUTH 33J1auy.

2. Konmponvnas paboma
Bapuanr 1.
1. OnumuTte NPUHIUI CHUHTUIUIAIIMOHHOTO (DOTOYMHOXKHUTEIS.

2. 'amma u X-nmyun. CBoiicTBa. XapakTepucTuku. Criocod mojsydeHusl.



3. Tlouemy ucnosp30BaHNE MPOTOHOB B JIyY€BOW TEpaIliy TOPa3a0 CIOKHEE
yeM o0sryueHue 3eKTpoHaMu? OOBICHUTE MOYEMY.

Bapuanr 2.

1. OnumwuTe NPUHIIMI PETUCTPALUN U3TYUEHHUS MPU TOMOIIH (DOTOTIICHOK.
YcTpoiicTBO U cocTaB (OTOIIICHOK.

2. Tornomeénnas sueprusi. ObD. NoHn3anroHHbIE U paualiliOHHBIC TIOTEPH.

3. OnummTe mponeAypy moiaydeHus paauodapmipenapaToB. B kakux ucciaeno-
BaHUSIX UX MOKHO MCIOJIb30BaTh?

Kpurepuu oieHKH BONIPOCOB K KOHTPOJIbHBIM padoTam

Ommemxa "Omauyno”
1. OTBeT chopMuUpOBaH MOJTHO, TPABUILHO OOOCHOBAH XOJI CY>KJICHHUS.
2. Marepuan W3JI0)KEH B OIPEAEICHHON JIOTHYECKON IOCIIeN0BaTeILHOCTH,
JUTEPATYPHBIM SI3BIKOM.
Ommemrxa "Xopowo"
1. OTBet chopMupOBaH MOJTHO, TPABUIBHO OOOCHOBAH XOJI CY>K/ICHHUS.
4. lonyuieHs! 1-2 HECYIIECTBEHHBIE OLLIMOKH.
Ommemxa "Yoosenemeopumenvro"
1. 3HaHue TOJIBLKO OCHOBHOI'O MaTepuaia, HO He JieTalleH.
2. Jomy1mieHbl OITMOKY U HETOYHOCTH B OTBETAaX.
Ommemxka "Heyoosnemsopumenvro"
1. He3nanne win HEMOHMMaHHE HauOOJee CYIIECTBEHHOW YacTH y4eOHOTO
Marepuana.
2. OTBET HE JlaH, UMEIOTCS CYIIECTBEHHBIE OLTUOKH.



