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AHHOTALMS

JlaHHBIN Kypc IpeaHa3Ha4YeH JUIsl M3Y4YeHHUs pAla NPUKIATHBIX MPOTPaMMHBIX IMPOIYKTOB,
MO3BOJISIIOIIMX ~ OCYIIECTBIATH ~ MOJCJIMPOBAHME  IAPAMETPOB  PA3IMYHBIX  SKCIIEPUMEHTOB
(MpenMyIecTBEHHO U3 00JIaCTH sIIEpHON (PU3HKH).

[Tomumo siaepHO-(pU3MUECKON HANMPaBICHHOCTH pacCMaTPUBAEMBIX MAKETOB MPOrPaMM, TAKXKe
clleyeT OTMETHTh Halu4yhMe B JaHHOM Kypce OO030pHOTO pacCMOTpPEHHs psAa I[porpamm
OO0IIETeXHUYECKON HANpaBI€HHOCTH, IMO3BOJSIONIMX OCYLIECTBIATh PAaCyeThl ONTHYECKHX CHUCTEM,
JIBMDKEHUS Ta30B U KMJKOCTEH, MPOYHOCTHBIX XaPaKTEPUCTUK KOHCTPYKIMMH, a TaKkKe MOJEIUPOBAThH
paboTy 3IEKTPOTEXHUYECKHX CXEM.

IIporpaMMHbIE IPOAYKTHI, KOTOPBIM B JTaHHOM Kypce yaensercs ocHoBHoe BHMUMaHue: MCC
MT (demo), Geant4, SRIM-2013, FLUKA, TALYS-2.0.

[TporpaMMHBIE TIPOIYKTHI, KOTOPBIE PacCMaTPUBAIOTCS B JTaHHOM Kypce B 0030pHOi (opme:
MCNP, ZeMax, SolidWorks, COMSOL Multiphysics.

3HauyMTeNbHAas] 4YacTb pPAcCMaTPUBAEMbIX MHCTPYMEHTOB MOJEIUPOBaHUA palboTaeT cC
HCIIONTb30BaHueM MeToia MoHTe-Kapio (BeposSTHOCTHBIN MOIXO/).

MCC MT — no3BoJisieT OCyIIECTBISTh MOAEIMPOBAHNE allIapaTypPHOTO OTKIIMKA JIETEKTOpa Ha
MOTOKHU pa3iIMYHBIX BUJOB M3Iy4YeHUH (ramma, 6era, MpoTOHbI). IHTYUTHBHO MOHSTHBIA MHTEpdEiic.
ITopor BXo1eHUsI HEBBICOKHA.

Geant4, MCNP, FLUKA — wmHOro()yHKIHMOHaJIbHbIE WHCTPYMEHTHI JUISI MOJETUPOBAHHS
MIPOLIECCOB B3aUMOJICHCTBUS M3JIy4EHMH C BEIECTBOM. B COBOKYNHOCTM MOTYT OCYLIECTBJIATH
MOJIETUPOBAaHUE ONTUYECKUX IPOLECCOB, MOBEJACHHE 3apsDKEHHBIX 4YacTHLl B DM moze, a Takxke
OTCJIC)KUBATh BPEMEHHbIE XapaKTEPUCTUKH MOJETUpPYEMBIX mporeccoB. [lo3Bomsior paborath co
BCEMH HM3BECTHBIMH BUIAMU M3JIyYE€HHH B LIMPOKOM JHMamna3oHe SHepruil. Moryr Hcnoiab30BaThCs
TaKXke JUId MOJyYeHUs annapaTypHbIX OTKJIUKOB I€TEKTOPOB HOHU3UPYIOLIETO N3IYUYeHHs U B 3a7a4ax
110 ONTUMU3ALMH [TAPAMETPOB peaIbHbIX SKCIIEPUMEHTOB. [10pOor BXOXK1€HUS BHICOKHH.

SRIM-2013 — no3BoaseT MOAEIMPOBATh IIPOLECCHl PACIPOCTPAHEHUS MOHOB B BEILIECTBE C
BBICOKOM TOYHOCTBIO U B IIMPOKOM JHAIIa30HE HHEPrui. J[aer BO3ZMOXKHOCTb OTCIEIAUTH TOPMO3HOMU
MyTh HMOHA, MPOIECCHl TeHepauuu JepeKTOB B TOPMO3HOM BemecTBe u jap. Ilopor BxoxaeHus
HEBBICOKHH.

TALYS-2.0 — cpeactBo nisi MOACIUPOBAHUS SICPHBIX PEAKIMMA, XapaKTePHBIX IS
HCCIIEIOBATENIbCKUX 3aJ1a4, B KOTOPBIX paccMaTpHUBAETCS B3aUMOJICHCTBUE C BEILIECTBOM CIIEAYIOLIUX
OoMOapaupyOmuX YacTull: ainb(da, 6eta, raMma, HEUTPOHBI. [103BOMSIET TOIYYUTH BeChMa OOIIMPHYTO
MHGOPMALIHIO O XapaKTEePUCTHKaX MPOIYyKTOB peakuuil. [lopor BX0X1eHHUs HEBBICOKUI.

ZeMax — mporpaMma s MOJEJIHMPOBAHMS IPOLIECCOB PACHPOCTPAHEHUS ONTHYECKOTO
U3JIy4YEHUsl B PA3JIMYHBIX BEILECTBAaX. AKTyalbHO A 3aJad MOJEIMPOBAHUS IIOBEIEHUS TaKUX
JJIEMEHTOB JETEKTUPYIOLIMX CHUCTEM KaK CLUHTWUIATOPBI, CBETOBOAbI U T.N. Ilopor BxoxaeHHs
HEBBICOKHM.

SolidWorks — mononHuTENEHBIE OMOIMOTEKH K JAHHOMY IPOTPAMMHOMY TIPOYKTY TIO3BOJISIOT
MOJIETUPOBAaTh OCOOCHHOCTH MPOILIECCOB TEIUIONEpeaur, a TAaKKe JIBUKEHHSI MOTOKOB Ta3oB WM
xuakocteil. Kpome Toro, MOKHO OCYILECTBIIATH MOJAEIMPOBAHUE MOBEICHHSI KOHCTPYKLUH C TOUKU
3peHMs] TMPOYHOCTHBIX XAapaKTepUCTUK (Ha ypap, M3rud, kpydeHue u T.1.). [lopor BXxokaeHus
HEBBICOKH.

COMSOL Multiphysics — MHOrO(YHKIIMOHAIBHBI MHCTPYMEHT MOJICIUPOBAHUS JUIsl OLICHKH
XapaKTepUCTUK KOHCTPYKIIMOHHBIX DJIEMEHTOB, JJIEKTPOPU3NYECKUX U  DICKTPOTEXHUYECKHX
YCTPOMCTB U KOMITOHEHT. [I0pOTr BXOK/I€HUS BBICOKHUH.



Bce mpencraBneHHble NpPOrpaMMBbl  JUIsI KaueCTBEHHOTO OCBOCHMS TPeOYIOT HaIM4Us
MUHUMAaJIbHBIX 3HaHUH O MPEAMETE WM 00JIACTH HAyKH, B paMKaX KOTOPBIX paccMaTpHUBaeTCs Ta WIH
nHas MojenupyeMas 3agada. Kpome TOro, HEKOTOpble W3 MPOrPaMMHBIX MPOAYKTOB HMMEIOT
olpesieNIeHHbIE JINLIEH3MOHHBIE OTPAaHUYEHUS] K HCIIOJIb30BaHMIO. B CBSA3M ¢ 3TUM, HEKOTOpas 4acTb
yKa3aHHBIX TpOrpaMM B Kypce IpeJCTaBieHa B O030pHOM BHJE€ Ha OCHOBE HH(QOpMAIUH U3
00IIeTOCTYTHBIX UCTOYHHUKOB.

Psn mporpamm (MCC MT, Geant4, SRIM, TALYS-2.0) mompa3ymeBarmOT MapaieIbHOE
MPOCIYyUIMBAaHUE Kypca IO OCHOBaM pabOThl C YCTPOMCTBAMHU PETUCTPALMU HOHHU3UPYIOLIUX
W3IIy4YeHUH, U MO3TOMY JIs y4YalllMXCsl MPEyCMOTPEHbI HECIIOKHBIE O3HAKOMUTENIbHBIC 3aaul IS
MOJTyYEHHUsI IEPBUYHBIX HABBIKOB PA0OTHI B 3TUX CUCTEMaX.

[Iporpammubie mponyktel Geant4 u FLUKA T1peOyroT, moMumMo mpoOYero, HaBBIKOB
nporpaMMupoBanus Ha si3bike C++ u Fortran cooTBETCTBEHHO.

1. IEJIN U 3ATAYA OCBOEHUS YYEBHOM JTUCIUILINHBI

LlenssMu  OocBOeHMs y4YeOHOH IUCIMIUIMHBI SIBIISICTCS TIOJIyY€HHE CTYJISHTaMH 3HAHHWHA O
HauOoJiee PacIpOCTPaHEHHBIX WHCTPYMEHTAX MOJEIMPOBAHUSI SKCIIEPUMEHTa (TIPEUMYIIECTBEHHO
SIEpHO-(DU3UYECKOT0). 3HAKOMCTBO C Pa3IHYHBIMU TMPOTPAMMHBIMU TMPOAYKTAMH U TOJIyYCHHE
HABBIKOB pa0OThl ¢ HUMH MOMOTAaeT CTYAEHTY HadaTh Ooliee TIyOOKOe CaMOCTOSITeNbHOE H3Y4YCHHE
TOW WM WHOM mporpammbl B Oyaymem. OOnagaHwe HaBBIKAMU pPabOThl C¢ WHCTPYMEHTAMH
MOJCIIMPOBAHUA SI,Z[epHO-(bI/I?)I/ILIeCKOFO OKCIICPUMCHTA ABJISICTCA B HACTOALICC BPEMA MPAKTUYCCKU
00s13aTeNTbHBIM TpPeOOBAaHMEM K CICNUAINCTY B O0NacTu simepHoro mpudopoctpoeHus. Ocoboe
BHUMAaHHUEC B KYpCC YIACIACTCA OCBOCHHIO TMPAKTHYCCKUX HABBIKOB pa6OTI)I C HUHCTPYMCHTaAMHU
MOJICTTUPOBAHUS B3aWMOJICUCTBUS W3Iy4eHHS ¢ BemectBoM. Kpome Toro, B 0030pHOM BHJE
paccMaTpUBalOTCS MHCTPYMEHTHI OOIIETEXHUYECKOW HAINPaBICHHOCTH (IIPOBEJICHUE pAcdeTOB Ha
MPOYHOCTD, TEIIONEPEHOC U IIp.).

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

W3yueHne [OUCLUIIIMHBI ONMPAETCS HAa 3HAHUA, I[IOJYYCHHBIE IPU  IPOXOXKIACHUU
MaTeMaTUYeCKUX U E€CTECTBEHHO-HAyYHBIX KYypCOB, a Takxke sjuepHod ¢usuku, ¢Gu3uku
B3aMMOJICHCTBHS HOHHM3UPYIOIIUX H3JIyYeHUH C BEIIECTBOM W HEUTpoHHOU ¢u3uku. CTyaeHThI
JOJDKHBl YMETh MPUMEHSATHh 3HAHMS (PU3UKKM B3aMMOJCHCTBHS M3JIy4€HHUsS C BELIECTBOM JUIf
MOJEJIIMPOBAHUS JETEKTOPOB U3ITyYCHHUS.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHqu)CCCI/IOHaJ'IBHBIC KOMIICTCHIINN .

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUS KOMIICTCHIIUN

[IpodeccronanbHple KOMIETEHIIMH B COOTBECTBUM C 3ajjauaMd M OOBEKTaMHu (00iacTsaMu
3HaHUN) PO ECCUOHATBLHON AeSITENEHOCTH:

| 3apaua | O0beKkT HWiIn | Kon n nHaumenoBanue | Kox n HaumeHnoBanme



npogeccuoHaIbLHOM
nesitreabnoctu (3I1/1)

00J1aCTH 3HAHUSA

npo¢eccuoHATBLHOMI
KOMIICTCHIIUM
OcHoBaHue
(mpogeccuoHaTBLHBIN
cranaapt-I1C, ananns
ONbITA)

Ha_V‘-IHO-I/ICCJ'IC,Z[OBaTCJ'ILCKI/Iﬁ

OcymecTBISITh
MaTeMaTUYECKOEe
MOJICITUPOBAHHUE
MPOLIECCOB B 0OBEKTOB
Ha 0a3e cTaHJapTHBIX
MaKETOB
ABTOMATH3HPOBAHHOTO
MPOSKTUPOBAHUS U
HUCCIIEIOBAaHUN

[IpuMmenaTs 115 aHanmu3a
1 00pabOTKH 1aHHBIX,
MOJTy4aeMbIX OT SIAEPHO-

(buznueckux npudoOpoB U

YCTPOWCTB,
COBPEMEHHBIE TAKEThI
IIporpaMm u
KOMIIHJISITOPOB

BzaumoneiicTBue
SIEPHOTO
U3ITydeHUS C
BEILIECTBOM,
AJIEKPTO-
¢dusnueckue
MIPOIIECCHI

IPOrpaMMHOE
obecneuenue u
KOMITHJISITOPBI JIJTSt
00paboTKu u
aHaJn3a JaHHBIX

ITIK-2 [1] - Ciocoben
MIPOBOANTH
MaTeMaTHYeCKOe
MOJICTTUPOBAHUE
MIPOIIECCOB B OOHEKTOB
Ha 0a3e cTaHIapTHBIX
IIaKECTOB
aBTOMATHU3HPOBAHHOTO
MMPOCKTUPOBAHUA U
HCCIEOBAHUI

Ocnosanue:
[TpodeccuonanbubIi
cranzapt: 24.078,
40.011, Ananu3 onblTa:
IIpoBencHue
MaTeMaTU4eCcKOro
MOJICTTUPOBAHUS
MIPOIIECCOB B OOHEKTOB
Ha 0a3e cTaHJapTHBIX
MaKeTOB
aBTOMATHU3HPOBAHHOTO
MIPOSKTUPOBAHUS U
HCCIIEIOBAHU .

[IK-21.1 [1] - Criocoben
OCYUIECTBIISITh aHATIN3 U
00pabOTKy JaHHBIX C
UCTIOJIb30BaHUEM
COBPCMCHHBIX ITAKCTOB
NPOTPaMM U SI3BIKOB
IpOrpaMMHPOBAHHS

Ocnoeanue:
[TpodeccuonanbHbIN
cranaapt: 24.078

HHINKATOPA
JOCTHKEHUSI
npogeccuoHaIbLHOM
KOMIICTCHIINU

3-TIK-2[1] - 3HaTh
METO/IBI
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS
MPOIIECCOB U OOBEKTOB
Ha 0a3ze cTaHAapTHBIX
MaKeTOB
ABTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCJIeIOBaHUN; ;
V-TIK-2[1] - ymeTh
UCIIONb30BaTh METObI
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS
MPOIIECCOB U OOBEKTOB
Ha 0a3e cTaHAapTHBIX
MIaKeTOB
ABTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUS U
HCCJIeIOBAHUI;;
B-TIK-2[1] - BnageTs
HaBbIKAMU
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS
MPOIIECCOB U OOBEKTOB
Ha 0a3e cTaHAapTHBIX
MIaKeTOB
ABTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUS U
HCCJIeIOBAHUIM;
3-TIK-21.1[1] - 3HaTh
METO/bI 00pabOTKH U
aHaJIM3a JJAHHBIX; 3HATh
COBPEMEHHBIE S3BIKH
IPOrPaMMHUPOBAHHS;
3HATh COBPEMEHHBIE
MAKEThI IPOTPAMM IS
aHa/IM3a JaHHBIX;
V-IIK-21.1[1] - Y™eTb
aAHAIU3UPOBATH U
0o0pabaTeIBaTh JaHHBIC C
UCIIOJb30BAaHUEM
COBPEMEHHBIX TTAKETOB
nporpamm; yMmeT
COCTaBJISITh AITOPUTMBI




porpaMM JJIsi aHaJIM3a
1 00pabOTKH JTAHHBIX;
B-TIK-21.1[1] - Bnanets
COBPEMEHHBIMHU
SI3BIKAMU
POTrPaMMHUPOBAHUS U
KOMITHJISITOPAMU JIJIS
cbopa mporpamMm
00pabOTKH TaHHBIX MO
pasnyHbIE
OTIEPALIMOHHBIC CUCTEMBI

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

3amaun BocriuTaHus (KOx)

Co3pnanue ycinoBuid,
o0ecreynBaroIInX,
dhopmupoBaHue
npodeccHoHaNbHOM
OTBETCTBEHHOCTH, STHUKHU H
KYJIbTYpbI HH)KEHEpa-
pa3pabdoTINKa KOMIUIEKCHBIX
TexHnueckux cucreM (B41)

BocnurarenbHbIN TOTEHITAAT
JTUCLMILINH

1. Mcnonp30BaHne BOCIUTATEIBHOIO
HOTeHIMaNla TUCIUIUINH "BBenenne
B (pu3MKy B3auMOIEHCTBUS
HMOHU3UPYIOLIETO U3ITYUEHHUS C
BemecTBoM", "BBenenne B
HelTpoHHy1o pusuky" s
dhopmupoBanus npodeccuoHaTbLHON
OTBETCTBEHHOCTH, TBOPUYECKOT'O
VMHKEHEPHOT'0 MBIIIJIEHUS ITyTEM
MIPOBEACHUS (PU3NUECKUX
SKCIEPUMEHTOB I10 3a/IaHHbIN
METOAMKAM, yUUThIBAs
KOHCTPYKTHUBHBIE OCOOEHHOCTH
pa3pabaTbIiBaeMOil sIEpHO-
(buzmvecKoil, 3MeKTpohU3NIECKON U
Kubep(hu3ndecKkon anmnaparypsl U
COCTaBJICHUSI OIMCAHUS MPOBOIUMBIX
HCCIIEI0OBaHMM, OTUYETOB, aHAIN3a
Pe3yNbTaTOB U MOATOTOBKH HAYYHBIX
nyOnukanuit. 2. Ucnoabs3oBaHue
BOCIUTATEIBLHOTO MOTEHIIHANa
JUCIMILTNHBI «OCHOBBI
MIPOEKTUPOBAHUSI KNOEPPUZNUECKUX
YCTPOMCTB U CUCTEMY IS
(hopMUpOBaHUS IPUBEPKEHHOCTHU K
po¢eCCUOHATILHBIM IIEHHOCTSIM,
3THKE U KYJbType MHKEeHEepa-
pa3paboTuMKa, HOBBIILIEHHUS HHTepeca
K MH)KCHEPHO-IIPOEKTHOU
NESATENIBHOCTH YEPE3 U3yUEHUE
BOIIPOCOB MPUMEHEHHS] METO/I0B
IIPOrpaMMHOI UHKEHEPUH B
MIPOEKTUPOBAHUH, TOBBIIICHUS
pPaaualOHHON CTOMKOCTH
anmnapaTyphl U yuyeTa BHEIIHUX
BO3/CHUCTBYIOIUX (PAKTOPOB,




[Ipodeccuonanshoe
BOCIIUTaHHE

Co3pnanue ycinoBuid,
o0ecreynBaroIInX,
(hopMHUpOBaHHE TBOPUYECKOTO
WHXEHEPHOTO MBILUICHUS U
CTPEMIICHHSA K ITIOCTOSHHOMY
camocoBepieHCTBoBaHMIO (B43)

03HAaKOMJIEHUE C TEXHOJOTUSAMU
MIPOMBIIIIJIEHHOT'O MTPOU3BO/ICTBA
MIOCPEACTBOM MOTPYKEHUS
CTYJEHTOB B pabOTy Hay4HBIX
nabopaTopuil.

1. Mcnonp30BaHNe BOCIIUTATEIBHOTO
MOTEHIIMaja TUCUUIUINH "BBenenue
B (pu3MKy B3auMOIEHCTBUS
HMOHU3UPYIOLIETO U3ITYUEHHUS C
BemecTtBoM", ""BBeaeHune B
HelTpoHHy10 pu3uky" s
dhopmupoBanus npodeccuoHaTbHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXEHEPHOTO MBIIUIEHUS IIyTeM
MIPOBEACHUS (PU3UUECKUX
SKCIIEPUMEHTOB 1O 33IaHHBII
METOJIMKAM, YUYUThIBas
KOHCTPYKTHBHBIE OCOOCHHOCTH
pa3pabaTeIBa€MOii siepHO-
(uznueckoil, 31eKTpohu3nuecKoil 1
Kubep(hu3nyecKon anmnaparypsl U
COCTaBJICHUSI OIMCAHUS MPOBOIUMBIX
HCCIIEI0OBaHU, OTYETOB, aHAIN3a
pe3yJbTaToOB U MOATOTOBKH HAYYHBIX
nyOnukauuii. 2. Mcnonbs3zoBaHue
BOCIUTATEJILHOTO MOTEHIIMANIA
JUCHUILIMHBL «OCHOBBI
MIPOEKTUPOBAHUSI KUOEPPUZUUECKUX
YCTPOMCTB U CUCTEMY IS
(hopMHpOBaHUS IPUBEPKEHHOCTH K
npogecCuOHaIbHBIM LIEHHOCTSIM,
3THKE U KYJIbType HHKEHEepa-
pa3paboTurKa, MOBBIILICHUS HHTEpeca
K WH)KCHEPHO-IIPOEKTHOU
JESATEIIBHOCTH YEPE3 U3yUEHUE
BOIIPOCOB NPUMEHEHHSI METO/I0B
IPOrpPaMMHON HHKEHEPUH B
MIPOEKTUPOBAHUH, TOBBIIICHUS
pPaaualOHHON CTOMKOCTH
anmnapaTtypsl U yuyeTa BHEIIHUX
BO3/IEUCTBYIONNX (AaKTOPOB,
03HAaKOMJIEHUE C TEXHOJIOTUSAMU
IIPOMBIIIEHHOTO IPOU3BOCTBA
MIOCPEICTBOM MOTPYHKEHUS
CTYACHTOB B pa0OTy Hay4HBIX
1abopaTOpuH.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI




Paznensl yueOHOM TUCIMIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:
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8 Cemecmp
1 [TepBoIii pa3aen 1-8 6/18/6 25 K-8 3-T1K-
21.1,
V-
IK-
21.1,
B-
K-
21.1
2 Bropoii paznen 9-15 | 6/18/6 25 KN-15 | 3-TIK-
2,
V-
IK-2,
B-
IK-2
Hmoeo 3a 8§ Cemecmp 12/36/12 50
KonTpoJabnbie 50 €] B-
MeponpusiTuss 3a 8§ [1K-2,
CemecTtp 3-TIK-
21.1

* — COKpallleHHOE€ HauMeHOBaHKe (POPMBI KOHTPOJIS
** — cymMMa MakcUMalbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(wm) sK3ameH

COKpaH_IeHI/Ie HaMEHOBaHHUM q)OpM TEKYILICTO KOHTPOJIA U aTTECTAllUN PA31CIIOB:

Oo6o03na | [Tos1HOe HanMeHOBaHME
YyeHHe
KN KonTposb 1o uroram
€) DK3aMeH
KAJEHJIAPHBIN IIJTAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
8 Cemecmp 12 36 12
1-8 IlepBbIii pa3aen 6 18 6
1-4 Geant4 Bcero ayiutopHbIX 4acoB
BsonHoe 3ansTie. MeTopl MOAEIMPOBAHUS SKCIIEPUMEHTOB. 4 | 10 | 4
[Taker 6ubamorex Geant4. YcraHoBka. 3amycK MPOEKTOB. Omnnaitn
[TonsTHA 3amycKa, cCOOBITHS, TPEKA H IAara YaCTULbL. 3adaHue | () |0 |0




T€OMETPUU U CBOMCTB UCTOYHHMKA M3ITydeHUs. M3Bieuenue
nH(MOpMaLIMU O pe3yJibTaTaX MOJAEIUPOBAHUSI.

5-6 MCNP (0630p) Bcero aynutopHsix 4acoB
OyHKIMOHANbHBIE BO3MOKHOCTU ITporpaMMel. [lonstue Tally. | 1 | 4 | 1
TOYHOCTH U AJOCTOBEPHOCTH PE3YJILTATOB MOJAEIUPOBAHMUSI C Ownnaitn
HOMOILBI0 MeTO0B MonTe-Kapio. 0 | 0 | 0

7-8 MCCMT Bcero aynutopHbIX 4acoB
3HakoMcTBO ¢ demo Bepcueil mporpamMMbl. MogenupoBaHue 1 | 4 | 1
reoMeTpuHu IKcrepuMenTa. OTKIMK AETEKTOpa: UACANIbHbBIN U ¢ | OHiaiiH
Y4€TOM SHEPIreTUUECKOI0 pa3pelleHus peajJbHOro yCTpocTBa. | () 0 0

9-15 Bropoii paznen 6 18 6

9-11 SRIM-2013, AStar, EStar, PStar Bcero ayutopHbIx 4acoB
@OyHKIMOHAIBHBIE BO3MOXHOCTH MakeToB Simulation. Pacuer | 2 |6 |2
KOHCTPYKLIMHU Ha MPOYHOCTb. 3aJ1a4M 10 OLIEHKE TEIUIO0TBOA Oumntaiia
OT 3JIEMCHTOB KOHCTPYKIHH. 0 | 0 | 0

12 SolidWorks (0630p) Bcero ayutopHbIx 4acoB
@OyHKIIMOHAIBHBIE BO3MOXHOCTH MakeToB Simulation. Pacyer | 1 |3 |1
KOHCTPYKLIMU Ha MPOYHOCTH. 3a/1a4yM 110 OLIEHKE TEIUI00TBOAa | OHiaiiH
OT 3JIEMEHTOB KOHCTPYKIIUH. 0 |0 |0

13 COMSOL Multiphysics (0630p) Bcero ayiutopHsIx 4acoB
QyHKIMOHAIbHBIE BO3MOKHOCTH IIporpaMmsl. Pacuer 1 | 3 | 1
[IapaMeTPOB IEKTPOTEXHUYECKUX YCTPOMCTB. Onutaiin

0 |0 |0

14 ZeMax (00630p) Bcero aynutopHsix 4acoB
O yHKIIMOHAIBHBIE BO3MOKHOCTH IIporpaMmsl. bassl nanubix ¢ | 1 | 3 | 1
ONTUYECKUMU MapaMeTpaMHu MaTEpUAJIOB. Onuaiin

0 | 0 | 0

15 TALYS-2.0, FLUKA Bcero ayiutopHbIx 4acoB
VYcTaHoBKa mporpamMmsl. 3aIryck IpoeKToB. AHAIU3 1 | 3 | 1
IIOJIY4YaEMBIX pe3yIbTaTOB. Ounnain

0 |0 |0

CokpallieHHble HAUMEHOBAHUSI OHJIAMH OILINA:

Oo6o03na | [loiHOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
1[I [TOTHOTEKCTOBBIE JIEKLIMU
BM Bunieo-marepuainsl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaumu

T Tectol

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
nC NHTEepakTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ausTuii / Conepxanue
8 Cemecmp
1-4 Geant4




BsonHoe 3ansTie. MeToapl MOAEIMPOBAHUS DKCIIEPUMEHTOB.
[TakeT 6ubamorex Geant4. YcraHoBka. 3amycK MPOEKTOB.
[TonsTHS 3amycKka, cCOOBITHS, TPEKa U I1ara YacTUIIbl. 3aJaHue
TE€OMETPHUH U CBOMCTB HCTOYHUKA M3JTydeHus. 13Bnedyenne
MH(OPMALIMHU O Pe3yJIbTaTaX MOJCITUPOBAHMUS.

MCNP (0030p)

@OyHKIMOHAIBHBIE BO3MOXHOCTH ITporpammsl. [Tonsrue Tally.
To4HOCTB ¥ TOCTOBEPHOCTH PE3yIbTATOB MOACITUPOBAHHMS C
MOMOIILI0 MeT0J10B MoHTe-Kapiio.

MCC MT

3HakoMcTBO ¢ demo Bepcuel nmporpaMMel. MoienupoBaHue
reoMeTpun SKcrepuMerTa. OTKIUK JAeTEKTOpa: HCaTbHBIN U C
YYETOM SHEPreTHYECKOr0 Pa3pelICHHUs PEalbHOTO YCTPOMCTRA.

SRIM-2013, AStar, EStar, PStar

OyHKIMOHAIBHBIE BO3MOXXKHOCTH TTakeToB Simulation. Pacuer
KOHCTPYKIIMU Ha IPOYHOCTh. 3a/1a4M O OIICHKE TEII0O0TBOIA
OT 3JIEMEHTOB KOHCTPYKIIHH.

12

SolidWorks (0030p)

@OyHKIIMOHAIBHBIE BO3MOXHOCTH MakeToB Simulation. Pacyer
KOHCTPYKLIUHU Ha MPOYHOCTH. 3aJ1a4M 110 OLEHKE TEIIOOTBOAA
OT JIEMEHTOB KOHCTPYKIIMH.

13

COMSOL Multiphysics (0030p)
@yHKIMOHAIBHBIE BO3MOKHOCTH IIporpaMmsl. Pacuer
[1apaMeTPOB DJIEKTPOTEXHUUECKUX YCTPOUCTB.

14

ZeMax (0030p)
OYyHKIMOHAIbHBIE BO3MOKHOCTH ITporpamMmbl. ba3bl 1aHHBIX C
OINNTHYCCKHMMHU MapaMETpaMu MaTCPHAJIOB.

15

TALYS-2.0, FLUKA
VYcranoBka nporpaMMbl. 3ayCK NPOEKTOB. AHAIN3
[10JIY4a€MBIX PE3YIbTaTOB.

TEMBbI TIPAKTUYECKUX 3AHATUNU

Henean

Tempbl 3ansaTuii / Conep:kaHue

8 Cemecmp

1-4

Geant4

BBoaHoe 3anaTHE. MeToabl MOIEIMPOBaHUS SKCIIEPUMEHTOB.
[Taker 6ubamorexk Geant4. YcraHoBKa. 3ammycK MPOEKTOB.
[TonsTHs 3amycKa, COOBITHS, TPEKA M IIara YacTUIIbL. 3aJaHne
reOMETPHUH U CBOMCTB UCTOYHMKA U3lTyueHus. V3Bineuenue
MHGOPMALIMHU O pPe3yJIbTaTaX MOJACITUPOBAHHUS.

MCNP (0030p)

@OyHKIIMOHAIBHBIE BO3MOXHOCTH ITporpammel. [Torsrue Tally.
TO4YHOCTB U JOCTOBEPHOCTH PE3YJIHTATOB MOJAEIUPOBAHMUS C
noMoupo MetogoB Mounte-Kapio.

MCC MT

3HakoMcTBO ¢ demo Bepcueil mporpamMmmMbl. MoenupoBaHue
reoMeTpuu sKcnepumMenTa. OTKIUK AeTEeKTopa: UealbHbIN U C
YYETOM YHEPIreTHYECKOTO PAa3pelIeHNUs pealbHOTO YCTPOUCTBRA.

SRIM-2013, AStar, EStar, PStar
@OyHKIMOHAIbHBIE BO3MOXKHOCTH NTakeToB Simulation. Pacuer
KOHCTPYKILIMU HAa IPOYHOCTH. 3a/1a4M 10 OIICHKE TeII0O0TBOIA




OT 3JIEMEHTOB KOHCTPYKLHUH.

12 SolidWorks (0630p)

OyHKIMOHAIBHBIE BO3MOXKHOCTH TTakeToB Simulation. Pacuer
KOHCTPYKIIMU Ha MPOYHOCTb. 3aJIa4M 110 OIIEHKE TEIUIOOTBOA
OT 3JICMEHTOB KOHCTPYKITUH.

13 COMSOL Multiphysics (00630p)
QyHKIIMOHAIBbHBIE BO3MOKHOCTH IIporpaMmsl. Pacuer
IapaMeTPOB IIEKTPOTEXHUYECKUX YCTPOUCTB.

14 ZeMax (0630p)
@OyHKIIMOHAIBHBIC BO3MOXXHOCTH ITPOTrpamMMbl. bas3bl TaHHBIX ¢
OINTUYCCKMMHU MNapaMETpaMu MaTCPHAJIOB.

15 TALYS-2.0, FLUKA
YcTaHoBKa nporpamMmsl. 3amyck IpOeKTOB. AHAIN3
MI0JIy4aE€MBIX PE3YyJIbTaTOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jlexunu, mpakTUYecKue 3aHATHS U 1a00PaTOPHBIE padOTHI

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMHA W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIETro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTaAllMOHHOE MePONIPUATHE
(KII 1)
[K-2 3-1IK-2 KHU-15
V-T1K-2 KU-15
B-TIK-2 9, KU-15
IK-21.1 3-T11K-21.1 2, K-8
Y-TIK-21.1 K-8
B-IIK-21.1 K-8

HIxanbl oeHKH 00pa3oBaTebHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax orT 0 10 yCTaHOBJIEHHOTO
MaKCHMAJILHOrO Oajlla BKIIOUMTENLHO. MTorosas aTTrecranuAa I10 JUCHUIINIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM IIKaJIe U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUM B paMKax TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAECTCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0aJLIoB OaJJILHOM IIKaJIe ECTS Y4eOHOW JUCITUTIINHBI

OHCHKa «OTJINYHO)» BBICTABJISACTCA
90-100 5 — «omauyHo» A
CTYACHTY, €CJIM OH FJIy6OKO 1 IIPOYHO




YCBOWJI IIPOTPAMMHBIN MaTepuall,
KCYEPIBIBAIOIIE, TOCIEI0BATENbHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMEeeT TECHO yBS3hIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepuall MOHOTpapHIECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He IOMycKas

D CYILIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O11eHKa «yIOBJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAJICH, OIMyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIIbHBIE
($opMyNIHPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICAOBATCIBHOCTHU B
W3JI0’)KEHUH [TPOTPaMMHOT0 MaTepraa.

OreHka «HEyJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTeprala, JOMyCKaeT
H 60 2-— F cyiiecTBeHHbIe omnOKu. Kak mpasuio,
1K «HEYO0811eMBEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOAOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AVICIIMILINHE.

8.  YUEBHO-METOJUWYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAS JIUTEPATYPA:
1. OU K 64 Anroputmsl u nporpammsl. SI3bik C++ : yueOHoe nocobue, Cankr-IlerepOypr: Jlans, 2021

2. 539.1 1169 Ilpaktuueckas CHEKTPOMETpPHUS SACPHBIX U3TYUYeHUH : yaeOHoe ocodue, Mockaa:
HUAY MUOU, 2016

3. OU P 98 CraTuctudeckue MeToabl 00paboTKH pe3ybTaTOB U3MEPEHHH (C TpUMEpaMu B Cpeie
Mathcad) : Yuye6Hoe nocodue, Mocksa: byku Beau, 2019

JOITOJIHUTEJIbHA S JIMTEPATYPA:
IMTPOTPAMMHOE OBECIIEYEHHUE:

CriennanbHOE IporpaMMHoOe oOecriedeHre He Tpedyercs

LMS 1 UHTEPHET-PECVYPCBI:



https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpeOyeTcs

10. YYEBHO-METOAMYECKMUE PEKOMEHJIALIUU J1JIsA CTYAEHTOB

1. O6mmue nonoxeHus

1.1. Ienp MeTomMUYECKUX PEKOMEH AN - 00€CTIEUUTh CTYACHTY ONTUMAIBHYIO OPTaHU3aIHI0
rpolecca U3y4eHus AUCHUIUINHBI, a TAK)KE BBIMOTHEHUS Pa3IMYHbIX (POPM CaMOCTOSTENIbHON paboThI

1.2. Tlpu peanuzanuu mporpaMMbl IUCHUIUIMHBI UCIIONB3YIOTCS 00pa30BaTENbHBIE TEXHOIOTHH
B (Qopme JeKIuil, MPaKTHUYECKUX 3aHITHH, TaOOpaTOpHBIX PabOT M CaMOCTOSTENbHON paboThl ¢
ucronb30BaHueM Internet-pecypcoB, METOAMYECKUX pa3pabOTOK, Y4eOHOH, HAYYHO-TIOMYJISIPHOU H
Hay4HOU JIUTEPATYPBI.

1.3. ITpuctymnas K U3y4eHHUIO JUCUUIUIMHBI CTYJCHTY HEOOX0AUMO 03HAKOMUTHCS:

* ¢ coJiepykaHueM pabouelt NporpaMMbl JUCHMILIUHBL,

* C LIEJISIMU U 33JJa4aMU JUCLUILIUHBI,

* PEKOMEH/1yEMBIMU JINTEPATYPHBIMA HCTOYHUKAMHU

* METOAMYECKUMU pa3paboTKaMu MO JaHHOW TUCIUILIMHE, UMEIOIIMMHCS Ha 00pa30BaTeIbHOM
nopraie u caiite kadpeapsl

2. PexomeHanuu 1o noAroToBKE K JIEKIIMOHHBIM 3aHATUSAM

2.1. V3yueHne MUCHUIUIMHBI TPeOyeT CUCTEMATHYECKOTO M IMOCIIEOBATEILHOTO HAKOIUICHUS
3HaHUH, CJIe0BATEIbHO, MPOMYCKH OTAEIBHBIX TEM HE TMO3BOJISIOT TIIyOOKO OCBOUTH IpPEIMET.
[ToaTomy cTyneHTaMm, NPOMYCTUBILINM 3aHATHSL, HEOOXOIUMO CAaMOCTOSATENBHO IPOPadOTATh TEMY.

2.2. JIng TOHMMaHUS MaTepuala y4eOHOW IUCIMIUIMHBI W KAuyeCTBEHHOTO €ro YCBOCHUS
pEKOMEHAyeTCS:

* BECTH KOHCHEKT JeKIuid. KoHCmeKkTupoBaHUE TPEACTABISIET COOOM CKaToe W CBOOOIHOE
W3NI0KeHHEe Haunboyiee Ba)KHBIX, KapJMHAJIBHBIX BOMPOCOB TEMBI, M3JaraeMoil B Jekuuu. Benenue
KOHCIIEKTa CO3/IaeT OJarompusTHBIC YCIOBHS JUIS 3alIOMUHAHMSI YCIBIIIAHHOTO, T.K. B TOM MpoIiecce
MPUHUMAIOT YYacCTHE CIIyX, 3peHHe U pyKa. KOHCIIEKT BeAeTCs B TETpaiy WU Ha OTJEIbHBIX JUCTaX.

* Iepe]] OUepPEeAHON JIEKIMEH MPOCMOTPETh M0 KOHCIEKTY MaTepHall MPeablIyIIeH JIeKINH;

* mpopabaTeiBaTh y4eOHBI MaTepual JIEKIUH MO0 y4YeOHUKY W Y4EOHBIM IOCOOHSIM  JUIS
YCIELIHOr0 OCBOEHMSI MaTepuaa

* peryjspHO OTBOJAWUTH BpEMsl Ul MOBTOPEHMs MPOWIEHHOIO MaTepuaia, IpoBepsisi CBOU
3HaHUS, YMEHMS U HABBIKU 10 KOHTPOJIBHBIM BOIIPOCaM

* 3aIIMCHIBATh BO3MOKHBIE BOIPOCHI, KOTOPBIE MOXHO 33JaTh JIEKTOPY Ha JIEKIIUU

3. Pexomenaanum no noAroToBKE K NPAKTUYECKUM 3aHATUAM

3.1. IlpakTuyeckue 3aHATHS CIIyKaT JJIsl 3aKpeIUIeHUs W3y4yeHHOro martepuana. [loaroroBka k
MPAKTUYECKOMY 3aHSATHIO BKJIIOYAaeT B cels TeKyIIylo paboTy Haja Yy4eOHBIMH MaTepualiaMu C
HCII0JIb30BAaHUEM KOHCIIEKTOB U PEKOMEHAYEMONU OCHOBHOM M JIOMOJHUTEIBHOM JIUTEPATyPHI.

3.2. O6yyaromuMcst CleayeT Mpy MOATOTOBKE K MPAKTHUECKUM 3aHSITHSIM:



* 10 OYEPEJTHOTO MPAKTUUYECKOTO 3aHATHUS 110 PEKOMEHIOBAHHBIM JTUTEPATYPHBIM HCTOYHUKAM
popaboTaTh TEOPETUICCKUIT MaTepHall, COOTBETCTBYIOIIEH TEMbI 3aHSATHUS;

* BHHMMATEJIHHO TPOYHMTATH MaTepUal JIEKIUH, OTHOCAIUXCS K JaHHOMY MPAKTUICCKOMY
3aHSTHIO;

* pabouas mporpamMma JUCHIUIUIMHBI MOXKET OBITh HCIIOJh30BaHA B KadyeCTBE OPHECHTHpPA B
OpTaHU3aINH MTOJITOTOBKH U O0YUYCHHUS;

* B XOJIC TIPAaKTUYECKUX 3aHSATHH JaBaTh KOHKPETHBIC, YSTKHE OTBETHI MO CYIIECTBY BOIPOCOB,
JOBOJIUTh KAKIYK 3aJady [0 OKOHYATEIBHOTO pEIIeHHs, JICMOHCTPHPOBATh TOHUMAaHHE
MPOBEJICHHBIX pacueToB (aHANM30B, CUTyalMii), B CiIy4ae 3aTpyOHEHHMH oOpamarbcs K
MIperoaaBaTelio.

4. PexoMeHaIHH 10 TIOJATOTOBKE M BBITTOJHEHUIO 1a00paTOPHBIX PadoT.

4.1. JlabopaTopHbie pabOTHI - 3TO OJIMH U3 OCHOBHBIX BUIOB YU€OHBIX 3aHSATUN, HAITPABICHHBIN
Ha  OKCIICPUMCHTAIBLHOC  TOATBEPXKIACHHE  TCOPCTHUYSCKUX  ToJiokeHWH.  OOydwarommecs
CaMOCTOSITEIIFHO BBIMTOJHSIOT 33JJaHHS 110/ KOHTPOJIEM TPEINoaBaTeisi B COOTBETCTBHH C U3y4aeMbIM
coJiepkaHneM ydeOHoro Matepuana. OOydaromuMcs PEKOMEHIYETCS O3HAKOMHUTHCS € rpadukom
BBITOJIHEHHSI JTA00PATOPHBIX pabOT COTJIACHO KAJICHIAPHOMY TUIaHY JUCIUTUINHBL.

4.2. Tlepen BbIONHEHHEM IAOOPATOPHONH pabOTHI CIEAyeT CaMOCTOSTEIbHO HW3YYHTh
TEOPETUYECKYI0 YacTh pabOThI, WCIONB3Ys J1A0OPATOPHBIM MPAKTUKYyM, MOATOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI;

4.3. B mporecce maboparopHoil pabOTBI YETKO CJIENOBATh HHCTPYKIMSAM H yKa3aHUSIM
MIperoaBaTelis WK JSKYPHOTO JJAOOpaHTa, HE MPUCTYIIATh K BBITIOTHEHHUIO PaboThl 0e3 pa3pericHus;
PYKOBOJICTBOBATHCSI MMPABUIIAMH TEXHHKH 0€30MaCHOCTH M MEpaMH MPEIOCTOPOKHOCTH, YKa3aHHBIMHU
B ONHCaHUIX; (UKCHPOBATH B J1a0OPATOPHOM JKypHAJIE PE3YIbTaThl U3MEPEHUH IS TTOCTISIYFOIIEH X
obpabotku. [To 3aBepiieHn0 pabOTHI MpHUBECTH pabouee MECTO B MOPSAOK M CAATh JTAOOPaTOPHBIN
CTEH]I MPETOAaBATEIIO WIH JC)KYPHOMY JTa00paHTY.

4.4. BeinmonHeHne pabOThl 3aKaHYMBACTCSI COCTABIICHHEM KPATKOTO OTYETa, B KOTOPOM CIIEIyeT
yKa3zaTh: 4YTO U KaKUM METOJIOM HCCIEAO0BAJIOCh WM OMPENesIOCh; KaKOH pe3yibTaT U C KaKUMH
MOTPEIIHOCTSIMA  (a0COMIOTHBIME ¥ OTHOCUTEIIBHBIMH) OBUT TOJYYEH; KpaTkoe OOCYXKICHHE
MOJyYCHHBIX PE3yJIbTAaTOB. 3alIUTUTh PE3YJNbTaThl JIA0OpPaTOpHOW pabOThI ciexyeT 10 Hadaia
cienyromeld mo pacnucHeie pabotel. He pexomenayercst umers Oosiee OJHOM HE CIAaHHOW pabOThI
nepe]] Ha4ajaoM CIICAYIoUIei paboTHI.

5. CamocrosTenbHas padoTa 00yJaronuxcs

5.1. CamocrostenpHas pabota mpezmnonaraet (HOPMUPOBAHHE W YCBOCHHE TEOPETHYECKOTO
MaTepuana Ha Oaze H3yuyeHUS U CHCTEMaTH3alldd MaTepHalioB Y4eOHUKOB, OQUIIHATBHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MAaTE€PHAJIOB C HCIIOJH30BAHHEM
MH(OPMAIIMOHHO-TIOUCKOBBIX CUCTEM, KOMITBIOTEpHOU ceT THTepHeT.

5.2. KadectBo OCBOGHHS y4eOHOW IUCIUIUIMHBI HAXOIUTCS B MPSMOW 3aBHCUMOCTH OT
CIIOCOOHOCTH CTY/ICHTa CAaMOCTOSITEIIEHO W TBOPUYECKH YUUTHCSI.

5.3. OOywaromuMmcst CJeayeT PYKOBOJICTBOBATHCS TpadUKOM CaMOCTOSITEIBHOW pPaboTHI,
OTIpeIeICHHBIM pabovrM IIJIAHOM JUCHUIUIMHBI ¥ BBHITIOJHATH BCE TUIAHOBBIC 33JaHUs, BbIIaBacMble
MPEToIaBaTelIeM JUIsl CAMOCTOSTEIIEHOW PA0OTHI, U MPE/ICTABIATHCS B YCTAHOBJICHHBINA CPOK

6. PexoMeHIallnu 110 MOATOTOBKE M CAa4e aTTECTAIMH M0 JUCIUTUINHE

6.1 Ilo mucuunivHe ACHCTBYeT OAJUTPHO-PEUTHHTOBAs CUCTEMA, KOTOPAsl BKIIOYAET TEKYIIHiA
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTAIMIO TI0 UTOTAM OCBOSHUS TUCIIUTUTHHBI

6.2. [lo mucuumIMHE MPEAYCMOTPEHBI CIEAYIOIINE BUABI ATTECTAIMU: TEKYIIHH KOHTPOJb,
pyOeKHBIN KOHTPOJIb U TIPOMEKYTOUHAS ATTECTAIHSI.



6.3. Tekymuii KOHTPOJb MOJAPa3yMEBAET MPOBEPKY TOTOBHOCTH CTYACHTOB K 3aHSITHSM, MOTYT
OBITH MCTIOIH30BAHBI PA3IMYHBIC IPOBEPOUHBIC 3a/IaHUS.

6.4. TIpoxokJieHuEe KOHTPOJIBHBIX PyOekKel 10 UTOraM OCBOCHHSI TUCIUTUIHHBI TIPOBOJIUTCS B
CepeIMHE U KOHIIE CEMEeCTpa.

6.5. Drtam TPOMEXKYTOYHOM aTTECTAllMd TI0 WTOraM OCBOCHMSI UCHMIUIMHBI B IEJIOM
MoApa3syMeBaeT caady 3aueTa/IK3aMeHa U CaMOCTOSTENIbHYIO IMMOJATOTOBKY K HEMY

6.6. Ilpm moArOTOBKE K aTTeCTAllMM HEOOXOAMMO IO PEKOMEHIOBAHHBIM JIMTEPATYPHBIM
HMCTOYHUKAM MpopaboTaTh TEOPETUYECKUN MaTepuanl MU BHUMATEIbHO W3YYHTh MaTepHall JEeKIUi,
COOTBETCTBYIOIIMI BOMPOCaM, BHIHOCUMBIM Ha aTTECTALIUIO.

11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsSI MTPEMNOJABATEJEN

1.001ue nosioxeHus

1.1. Ilpu peanuszanuu nporpaMmsbl JUCHUIUIMHBI UCIIOJIB3YIOTCS 00pa30BaTEIbHbIE TEXHOIOTHH
B ¢opMe JIeKLIUH, MPAKTUYECKUX 3aHATUN U CaMOCTOSITENIbHOM paloThl ¢ Hcmoib3oBaHueM Internet-
pecypcoB, METOAMYECKUX pa3pabOTOK, yueOHOM, HAYYHO-TTOMYJIAPHON ¥ HAYYHOH JIUTEpaTypHI.

1.2. Ha nepBOM 3aHSITUM MPENO/1aBATENb:

3HAKOMUT CTYJEHTOB C LEISIMU M 3aJa4aMM MPErnoJaBacMoOil JUCUUILIMHBI, ONpPENeNseT ee
MECTO B 00pa30oBaTeNbHOMN Mporpamme, 0003HaYaeT MEKIUCIUILTHHAPHBIE CBSI3H;

YTOYHSIET HAMOJHEHHWE JEKIUH M TUJIaHbl MPAKTUYECKUX (CEMUHAPCKHX, J1a0OpATOPHBIX)
3aHATUNA B COOTBETCTBMM C pabodeil mporpamMmoi JUCIHIUIMHBL, C Y9€TOM KOHTHHIEHTa W YPOBHS
MOATOTOBKU CTY/ICHTOB;

PEKOMEH/IYeT OCHOBHYIO U JOIOJIHUTENbHYIO JIMTEpaTypy Uil YCHEIIHOTO OCBOCHHS
JTUCITUTITUHBI,

JOBOJIUT JIO CBEJICHMSI CTYJJIEHTOB CUCTEMY OLICHKH 3HAHMM.

2. PexoMeHganuu no nmoAroTOBKE U MPENOAABAHUIO TUCHUTIIINHBI

2.1. PekoMeH1aliuy 1o NOATrOTOBKE U MPOBEICHUIO JIEKIUH:

2.1.1. llenp nekuuum - OpraHu3alusl LEJCHANPABICHHON IO3HABATEILHON JEATEIbHOCTH
CTYJEHTOB TIO0 OBJAQJCHUIO TPOTPAMMHBIM MaTepUaNIOM y4eOHOW aucuuIUiHbl. [Ipu  3TOM
JEKIMOHHBII MaTepual pPEKOMEHAYETCSl IOCTOSIHHO aKTyaJM3UpoBaTh (BHOCUTH 3aMeyaHMs,
JIOTIOJIHEHUS, TIOSICHEHUS U T.[1.).

2.1.2. K TUOWYHBIM CTPYKTYPHBIM JJIEMEHTAM JIEKIIUA OTHOCSTCS: BCTYIUICHHE, OCHOBHAS
4acTb, 3aK/I04YeHHEe. B Havyane nekuuu npenojaBaTellb Ha3bIBa€T TEMY JIEKLIMH, OCHOBHBIE BOIIPOCHI,
BBIHOCUMBIE Ha JIEKIMIO, YKa3blBA€T OCHOBHYIO W JIONOJIHUTEIBHYIO JINTEpaTypy W TIJaBbl U
naparpadsl B Hel, T1ie U3NI0KeH Matepual Jekuud. [locie kaxaoro pasaena aenarmTcs o0o0Iaronme
BBIBOJIBI U JJAOTCS YKa3aHH 110 CAMOCTOSITENILHOM paboTe Ha/l MaTepruaIoM JSKIUH.

2.1.3 PekoMeHayeTcss MaKCHMalbHO HCIOJIB30BaTh HATJSAHBIE MOCOOWS W TEXHUYECKHE
cpeactBa oOyuyenus. J{ist sToro paspabaTsiBatoTcs npe3eHTaunu. Kaxaplil cinai 1omKeH coaepikaTh
OCHOBHBI€ TIOJIOXKEHHUSI W COINPOBOXKIATHCA JOMOJTHUTEIbHBIMA TPUMEPAaMH U TOSCHEHUSIMH
IpenojaBaTes.

2.2. PexoMeHaMH 1O MOATOTOBKE U MTPOBEICHHUIO TPAKTUICCKUX (CEMUHAPCKUX ) 3aHATHIM:

2.2.1. llenp mpakTUyecKuX (CEMHUHAPCKUX) 3aHATUN - MPEIOCTABICHUE BO3MOXXHOCTEH ISt
yIayOJIeHHOTO UW3Yy4YEeHHUS TEOpUH, OBJIAJCHUS MPAKTUYECKUMU HABbIKAMH U BBIPAOOTKH
CaMOCTOSITENILHOTO TBOPUECKOTO MBIIUICHUS Y CTyAeHTOB. Ha Kak10M TakoM 3aHATHH 00ydaromuecs
pemarT NpakTUYECKUE 3aJaud M JIEMOHCTPUPYIOT PE3YJbTAaThbl BBINOJHEHUS JOMAIIHEro 3aJaHusl,
BBIJJAHHOTO Ha NPEIbLAYIIEM 3aHITHH.



2.3. PexomeHgalMu 1o NOJATrOTOBKE U MPOBEJCHUIO J1a00paTOPHBIX paboT:

2.3.1.JIaboparopnas (mpaktuueckas) paboTa - 3TO TaKOM METOJ OOy4YeHHUs, MPU KOTOPOM
oOyuJaromuecs: oJi pyKOBOJICTBOM IPENOAaBaTeNs U MO 3apaHee HAMEUEHHOMY IUIaHy MPOJIENbIBAIOT
OTIBITHI WJIM BBITIOJIHSIIOT OTPECIICHHbIE NMPAKTHUYECKUE 3a/IaHMsI U B MPOIIECCE UX BOCHPUHUMAIOT U
OCMBICJIBAIOT HOBBIM y4eOHBIH MaTepHal.

2.3.2.IlpoBeneHue nabOpPaTOPHBIX padOT BKIOYAET B CeOSl CIEAYIONIHE METOIUYECKHE
MIPUEMBI:

- IOCTAHOBKY TEMbI 3aHATUHN U OIpe/eTIeHHE 3a/1a4 1a00paTOPHO-MIPAKTHUECKOM paboThI;

- OmpeJeNieHne opsaKa 1a00paTOPHO-MPAKTUIECKON PaOOTHI WIIM OT/ICIBHBIX €€ ATAIOB;

- HEMOCPEACTBCHHOE BBIMOJIHCHUE JIA0OPATOPHO-MIPAKTUUECKOH pabOThl yYAIUMUCS H
KOHTPOJIb TPETIOAABATEINS 33 XOA0M 3aHIATUN 1 COOTI0IEHUEM TEXHUKU 0€30MaCHOCTH;

- TMOJIBEJICHWE WTOTOB JIAOOPAaTOPHO-IPAKTUIECKOH paboThl U (hopMyTupoBaHHE OCHOBHBIX
BBIBOJIOB.

2.3.3 IlpenonmaBatenb TPOBEpsET pe3yJbTaThl BBINIOJHEHHS J1abopaTOpHOl  paboTHI,
oQOpMIIEHHOI ydJamuMucs B BUIEe OT4eTa, ¢GopMa M COAepkKaHHE KOTOPOTO OIpeaesioTCs
COOTBETCTBYIOIIMMHU PEKOMEHJAIIUSIMU, PUBECHHBIMU B JTA0OPATOPHOM MPAKTUKYME AUCHUTUIHHBI.

2.3.4. OueHkHu 32 BBITIOJHEHUE JTa0OPAaTOPHON pabOTHI SBISIOTCSA IMOKA3aTENsIMU TEKYyIIeH
yCTIeBAEMOCTH YUAIIUXCS 10 y4eOHON AUCIUTIIHHE.

2.4. PexoMeHIaIIUU TI0 OPTaHU3AIIH PYKOBOJICTBA CAMOCTOATEIHLHOU PabOTOM CTYICHTOB

2.4.1. CamocTtosiTenbHast paboTta mpesmnonaraeT GOpMHUPOBAHUE U YCBOECHUE TEOPETUUECKOTO
MaTepuasia Ha 0a3e W3Y4YeHHS W CHUCTEMAaTH3allil MaTepHajoB YYeOHHMKOB, OQHIIMAIBHBIX
roCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIOJIb30BAaHUEM
MH(OPMALIMOHHO-TIOUCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn HTepHeT.

2.4.2. B Xone pyKOBOACTBA CaMOCTOSITEILHOM PabOTOM CTYJACHTOB IPETo/IaBaTelb MPUOOIIaeT
UX K HAQyYHOMY TBOPUYECTBY, IOMCKY U PEIICHUIO aKTyaJIbHBIX COBPEMEHHBIX MPOOIIEM.

2.5. PexoMeHIa1iuu MO OCYIIECTBICHUIO KOHTPOJISA 3HAHUN 00y4aeMbIX

2.5.1. Tlo pucuuruiHe JEHCTBYeT OaJUIbHO-PEHTHHIOBAs CHCTEMa, KOTOpas BKJIIOYAET
TEKyIIMH KOHTPOJIb YCIIEBAEMOCTHM U IPOMEKYTOUHYIO AaTTECTAllMI0 II0 HUTOraM OCBOCHHUS
JTUCIUTUTIHBI

2.5.2. Tlo nucuMIUIMHE TPETyCMOTPEHbI CIEAYIOUIMEe BUJbI aTTECTALMU: TEKYIIUH KOHTPOJIb,
PyOEKHBIN KOHTPOJIb U TPOMEKYTOUHAS aTTECTaIINS.

2.5.3. Texyuuii KOHTPOJIb MOAPA3YMEBAET MPOBEPKY FOTOBHOCTH CTYJICHTOB K JIEKIIMOHHBIM,
CEMUHAPCKUM M TMPAKTUYECKUM 3aHATHUAM, MOTYT OBITh HCHOJB30BaHBl Pa3IUYHBIE MPOBEPOUYHBIC
3a/laHusl.

2.5.4. [IpoxoxaeHne KOHTPOJIBHBIX PyOekel Mo UTOraM OCBOSHHS AUCHIUTIINHBI TPOBOAUTCS B
CEpeIUHE U KOHLIE CEMECTPA.

2.5.5. Drtan npOMEXKYTOUHOM aTTeCTalldd IO HMTOraM OCBOCHHS JUCIUIUIMHBI B LIEJIOM
MoJIpasyMeBaeT MpuéM 3adera/sK3aMeHa U CaMOCTOSITENFHYIO MTOJITOTOBKY K HEMY.

ABTOp(BI):
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