MOJIEJIMPOBAHUE ITPOLIECCOB B3AUMOENCTBUA NOHU3UPYIOLIETO U3JIYUYEHUA

HanpaBneHHe IIOArOTOBKH

MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn

«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

®denepanbHOE TOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs

NMHCTUTYT ®U3UKO-TEXHUYECKUX UHTEJUIEKTYAJIBHBIX CUCTEM

KA®EJIPA ITPUKJIAJHOM SJIEPHON ®OU3UKU

C BELLIECTBOM

[1] 14.03.02 SInepHbie Ppu3HKa U TEXHOJIOTUH

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OAOBPEHO YMC UDTHUC
[IpoToxoin Ne 1

ot 28.08.2024 .

(criennaabHOCTD)
n

- = =

= = ; S S i =<

2 2 s s s 2 = A

= L . ] =2 (=] 9 ¢ —_~
N Z g | = 5 |2 LS E g z <
5 s |5 |E =% |8 |Z:zg°¢ -
Z =5 | 58 = 2 g S . | gz2g ar 259
: |z% |E2 |2 | :z g Si5E |& |E::
o =z |[Ok¥ |8 =8 |BHFr |mEE O =z ez 3
8 4 144 12 36 12 48 0 2
Hroro |4 144 12 36 12 12 48 0




AHHOTANIUA

JlaHHBI Kypc TpeaHa3Ha4yeH s M3Y4YCHUs pAga MPHUKIAIHBIX MPOTPAMMHBIX TPOIYKTOB,
MO3BOJISIOMIMX ~ OCYIIECTBIATH  MOACIHPOBAHME  IMAPAMETPOB  PA3IUYHBIX  OKCIEPHUMEHTOB
(MIpeuMyIIeCTBEHHO U3 00JIACTH SIICPHON (DU3HKH).

[TomMumo siAEpHO-(PU3NIECKOI HATPABICHHOCTH PacCMaTPUBAEMBIX MAKETOB MPOTPAMM, TAKKe
clleAyeT OTMETUTh HaJlW4yhMe B JAaHHOM Kypce OO030pHOIO pPAacCMOTPEHHs psAa I[porpamm
OOIIETEXHUYECKOM HAIPaBICHHOCTH, IO3BOJIAIOIIMX OCYLIECTBISATh pPacueThl ONTUYECKUX CHCTEM,
JBYDKEHUS Ta30B U )KMJIKOCTEH, IPOYHOCTHBIX XapaKTEPUCTUK KOHCTPYKLHUH, a TaKXKe MOJECIUPOBATH
paloTy 31EKTPOTEXHUUYECKUX CXEM.

[TporpamMMHBI€ TIPOAYKTHI, KOTOPHIM B JAHHOM Kypce YAEISAeTCsS OCHOBHOE BHUMAHUE!

[TporpaMMHBIE TPOYKTHI, KOTOPbIE pacCMAaTPUBAIOTCA B JAHHOM Kypce B 0030pHOMN (opme:
MCNP, ZeMax, SolidWorks, COMSOL Multiphysics.

3HauynTeNbHAS YAacTh PACCMATPUBACMBIX HMHCTPYMEHTOB MOJCIHPOBaHUSA paboTaer cC
ucnosib3oBanueM Meroa Monre-Kapio (BeposSTHOCTHBIN OIXO0/).

MCC MT — no3BoJsieT OCylIeCTBIATh MOACIUPOBAHHE aIlIapaTypHOTO OTKJIMKA JETEKTOpa Ha
MIOTOKHU pa3jIM4yHBIX BUJOB M3Iy4eHUH (ramma, Oera, MpOTOHBI). IHTYUTUBHO NMOHATHBIA MHTEpdEcC.
[Topor BXO1eHUSI HEBBICOKHUH.

Geant4, MCNP, FLUKA — wmHOroQyHKIMOHAJIbHBIE WHCTPYMEHTHI JUII MOACITHPOBAHHS
MPOIIECCOB B3aMMOJICHCTBHSI HM3IYYEHHUH C BEIIECTBOM. B COBOKYITHOCTH MOTYT OCYIIECTBISITH
MOJICIIMPOBAHNE ONTHYECKUX IPOIECCOB, TMOBEACHUE 3apsDKEHHBIX 4YacTHIl B DM 1more, a Takke
OTCJIKHMBATh BPEMEHHBIE XapaKTEPUCTHKH MOJEIHUPYEMBIX IMporeccoB. I[lo3Bomsior paborats co
BCEMHM HU3BECTHBIMM BUIAMU M3JIyYEHHH B LIMPOKOM JHara3oHe 3Hepruil. Moryr Mcnosib30BaThCs
TaKXe JUIs [OJyYeHHs allnapaTypHbIX OTKJIMKOB JIETEKTOPOB HOHU3UPYIOIIETO U3IYYEeHHUsS U B 3a/1a4ax
[0 ONTUMU3AIMH TAPAMETPOB PEATIbHBIX SIKCIEPUMEHTOB. [lopor BX0XK1€HHUS BEICOKUH.

SRIM-2013 — mo3BosiseT MOJENUpPOBaTh MPOLECCHl PACIIPOCTPAHEHHUS MOHOB B BEILECTBE C
BBICOKOM TOYHOCTBIO M B IIMPOKOM JHara3zoHe 3Hepruil. JlaeT BO3MOXKHOCTb OTCIEAUTH TOPMO3HOM
MyTh HMOHA, TPOIECCHI TEHEpaluu IeQeKTOB B TOPMO3HOM BemiecTBe W 1p. llopor BXOoxmeHUs
HEBBICOKHH.

TALYS-2.0 — cpeactBo [uisi MOJEIMPOBAHUS SOCPHBIX pEaKIHH, XapaKTEePHBIX IS
MCCIIEIOBATENLCKUX 33J1ad, B KOTOPBIX PacCMaTpUBAETCS B3aMMOJICHCTBHE C BEIIECTBOM CIIEAYIOIINX
O6oMOapIMpPYIOMIKX YacTHIl: aidbda, 0eTa, raMMa, HeMTpoHbl. [103BONISET MONTYUYUTH BECbMa OOLIMPHYIO
MHPOPMAIIHIO O XapaKTEPUCTHKAX MPOAYKTOB peakuuil. [Topor BX0xk/1eHHsI HEBBICOKUIA.

ZeMax — mporpamMMa JUIsi MOJEIUPOBAHHUS MPOIECCOB PACIPOCTPAHEHHS OINTHYECKOTO
U3IY4YEeHUs B pa3IMyHBIX BellecTBaX. AKTYaJbHO Ul 337ad MOJEIMPOBAHUS TOBEACHUS TAaKUX
DIIEMEHTOB JETEKTHPYIOUIMX CHUCTEM KaK CIUHTHJUIATOPBI, CBETOBOABI W T.II. [lopor BXOKACHUS
HEBBICOKHH.

SolidWorks — nononauTenbHbIE OHOIMOTEKH K TAHHOMY IPOTPAMMHOMY HPOIYKTY MO3BOJISIOT
MOJISIIMPOBAaTh OCOOCHHOCTH TPOIIECCOB TEIUIOTIEPENavyd, a TAKXKe IBM)KCHHUS TOTOKOB Ta30B MU
xuIkocteid. Kpome TOro, MO>XHO OCYIIECTBIISATH MOJIEIMPOBAHUE MOBEACHHUS KOHCTPYKIHUH C TOUKH
3peHHs] TPOYHOCTHBIX XapaKTePUCTUK (HA yaap, W3rud, kpydeHue u T.1.). [lopor BxoxaeHUs
HEBBICOKHH.

COMSOL Multiphysics — MHOTOQYHKIIMOHATBHBIA HHCTPYMEHT MOJACITHPOBAHMS JJISI OILICHKU
XapaKTePUCTHK KOHCTPYKIIMOHHBIX DJIEMEHTOB, OJIIEKTPOQU3NYECKHX U  DICKTPOTEXHHUYECKUX
YCTPOMCTB M KOMITIOHEHT. [Topor BX0K1€HUS BBICOKHI.



Bce mnpezacraBieHHble TporpamMmbl s KaueCTBEHHOTO OCBOEHHUSI TPEOYIOT HaIU4uus
MUHHMAaJIBHBIX 3HAHUN O MIPEMETe WM 00JIACTH HAYKH, B paMKaX KOTOPBIX PacCMaTPUBACTCS Ta MU
uHasg MmojenupyeMas 3agada. Kpome TOro, HEKOTOpblE U3 MPOTPAaMMHBIX IPOIYKTOB HMEIOT
OIlpe/ieJICHHbIE JINLIEH3UOHHBIE OTPAaHUYEHUS K MCIOJB30BaHUIO. B CBS3M ¢ 3THUM, HEKOTOpas 4acTb
yKa3aHHBIX TPOrpaMM B Kypce NpeACTaBieHa B 0030pHOM BHAE HAa OCHOBE HH(popManmuu u3
0O0IIeIOCTYITHBIX UCTOYHHKOB.

Psn mporpamm (MCC MT, Geant4, SRIM, TALYS-2.0) mompa3ymeBarOT MapauieIbHOE
MpOoCIyHIMBaHUE Kypca MO OCHOBaM paOOThl C YCTPONMCTBAMHU PETUCTPALMUd HOHU3UPYIOIIMX
M3JIy4eHUH, U MO3TOMY JJIsl y4YalIuXcCsl MPEeIyCMOTPEHbl HECI0XKHbIE O3HAKOMUTEIbHbBIE 3a0a4M IS
[I0JIy4€HUsI IEPBUYHBIX HABBIKOB pA0OOTHI B 3TUX CUCTEMAX.

[Iporpammubie npoayktel Geantd u FLUKA T1peOyroT, HOMHMO MpOYEro, HaBHIKOB
nporpaMMupoBaHus Ha si3bike C++ u Fortran cOOTBETCTBEHHO.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

[lenssMu OCBOCHHUsI y4eOHOHW IUCHMIUIMHBI SIBIISICTCS IOJIyYE€HHE CTYJCHTaMU 3HAHHHA O
HauOoJiee PaCIPOCTPAHECHHBIX WHCTPYMEHTAX MOJCIMPOBAHUSI JKCIIEPUMEHTa (TPEUMYIIECTBEHHO
A/1epHO-(PU3UYECKOr0). 3HAKOMCTBO C PA3IUYHBIMU MPOrPAaMMHBIMU MPOJAYKTaMU U TOTYYCHHE
HaBBIKOB pabOThl ¢ HUMH IIOMOTAeT CTYACHTY HauaTh 0oJjiee TIIyOOKOE CaMOCTOSITEIbHOE M3Y4YCHHUE
TOM WM WHOW mporpammbl B Oynymem. OOnaganwe HaBbIKAaMU pabOThl C HWHCTPYMEHTAMU
MOACIINPOBAHUA ﬂIIepHO-(bH3quCKOFO OKCIICPUMCHTA SABJIACTCA B HACTOAIICC BPEMA IMPAKTUYCCKU
00s13aTeNbHBIM TPeOOBAaHMEM K CICHUATNCTY B 00JIacTH sepHOro mpubdopocrpoeHus. Ocoboe
BHUMAaHHUC B KYpCC YACIACTCA OCBOCHUIO IIPAKTUYCCKHX HABBIKOB pa6OTI)I C HUHCTPYMCHTaMH
MOJICIIMPOBAaHUSl B3aMMOJICHCTBHS M3JIyueHUs C BemlecTBOM. Kpome Toro, B 0030pHOM BHJIE
paccMaTpuBalOTCd HMHCTPYMEHTHI OOIIETEXHHUYECKON HampaBlIeHHOCTH (IIPOBEJCHHE pacyeToB Ha
MPOYHOCTH, TETLIONIEPEHOC U JIp.).

2. MECTO YYEBHOM JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

W3yyeHne OUCLHUIIIMHBI ONUPAETCAs HA 3HAHUA, IIOJyYCHHBIE IIPU  IIPOXOKICHUU
MaTeMaTHYeCKUX U €CTECTBEHHO-HAYYHBIX KypCOB, a Takxke sJAepHON ¢Gu3uku, (QU3MKu
B3aMMOJICHCTBUS MOHM3UPYIOIIMX M3IY4EHUH C BEIIECTBOM U HEHUTpoHHOW ¢u3uku. CTyIaeHTHI
JOJDKHBl YMETh NPHUMEHSATHh 3HAHWUS (U3MKK B3aUMOAEWCTBUS H3JIyYEHHUS C BEIIECTBOM IS
MOJICIIMPOBAHUS IETEKTOPOB U3TyYECHUS.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpopecCuoHAIbHBIE KOMITETCHITHH:

KOJI 1 HAUMCHOBAHMUE KOMIICTCHIITUHU ‘ KO}I N HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUSA KOMIICTCHIINN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUHU C 3aqadyaMH M OOBbEKTaMu (001acTsIMH
3HaHU) TpopeCCHOHATBLHOMN 1A TEIbHOCTH:
‘ 3agaua O0beKT Hin \ Kon n nHaumenoBanue | Koa m HamMeHOBaHue



npogeccuoHaIbLHOM
aesteabHoctu (3I11)

00J1aCTH 3HAHUSA

npogdeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(nmpogeccuoHaIBHBII
cranaaprt-I1C, ananu3
onbITA)

HHIMKATOpPa
AOCTHKEHUS
npogdeccuoHaILHOM
KOMIIeTEeHI[UN

MaremaTtnueckoe
MO/JICJIMPOBaHUE
¢busnveckux,
TEXHOJIOTUIECKUX
MIPOIIECCOB U
AJITOPUTMOB KOHTPOJIS U
yIIpaBJICHUs, PSKUMOB
AKCILTyaTaluy sIEPHO-
(U3HYECKUX H
(U3NYECKUX YCTaHOBOK,
B TOM YHCJIE C
UCTIOJIb30BaHUEM
CTaHIApPTHBIX MTAKETOB
ABTOMAaTH3HPOBAHHOTO
MIPOCKTUPOBAHUS U
WCCIICIOBaHMIA, a TAKXKE
C MPUMEHEHUEM
CIICUATBHO
pa3pabarsiBacMOT0
IPOrPaMMHOTO
obecrieueHus

HayLIHO-I/ICCJ'Ie,HOBaTCHBCKI/Iﬁ

UH(pOPMAIIMOHHO-
W3MEPUTEIbHBIC
CHCTEMBI,
kuoepdusnueckme
YCTPOMCTBA,
CHCTEMBI KOHTPOJIS
U yIpaBJICHUS
SIEPHO-(DU3UYECKHIX
YCTaHOBOK

ITK-2 [1] - Cnocoben
MIPOBOJIUTH
MaTeMaTU4eCKOe
MOJICIIUPOBAHNE
MPOIIECCOB U OOBHEKTOB
Ha 0a3e CTaHJapPTHBIX
IIaKETOB
ABTOMAaTHU3UPOBAHHOTO
MPOCKTUPOBAHUS U
HCClIeJOBaHUN

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

3-T1K-2[1] - 3HaThH
METO/IbI
MaTeMaTU4eCKOro
MO/JICIIMPOBAHUS
MPOLIECCOB U 0OBEKTOB
Ha 0a3e CTaHJIapTHHIX
MaKETOB
aBTOMAaTH3HPOBAHHOTO
MIPOCKTUPOBAHUS U
UCCIICIOBAHMIA; ;
V-TIK-2[1] - ymeTh
UCIIO0JIb30BaTh METO/IbI
MaTeMaTH4eCKOro
MO/ICIIMPOBAHUS
MIPOIIECCOB B 0OBEKTOB
Ha 0a3e CTaHJIapTHBIX
MaKETOB
ABTOMAaTH3HPOBAHHOTO
MPOCKTUPOBAHUS U
UCCIICIOBaHHIA;;
B-TIK-2[1] - Bnagets
HaBBIKAMU
MaTeMaTHIeCKOro
MO/ICIIMPOBAHUS
MIPOIIECCOB U OOHEKTOB
Ha 0a3e CTaHIapTHBIX
MaKeTOB
ABTOMATH3HPOBAHHOTO
MIPOCKTUPOBAHUS U
HCCIICIOBAHUM;

4. BOCIIMTATEJIbHBINA MMOTEHITAAJ JUCITATLIAHBI

Hamnpasnenus/menn
BOCITUTAHHS
[IpodeccuonansHoe
BOCITUTAHUE

BocnurareasHbIi TOTEHIIAAT

3anaun BocriuTaHus (KOx)

Co3naHue yciaoBuUid,
o0ecreunBaroIInX,
(dbopMupoBaHue
npodeccroHanbHOM
OTBETCTBEHHOCTH, STUKU U
KYJIbTYpPbl HHKEHEpa-
pa3paboTurKa KOMIIJIEKCHBIX
TexHuueckux cucteM (B41)

JTUCHUTIIUH
1. Mcnonp30BaHue BOCIUTATEIBHOTO
MoTeHIMajla IUCUMIUIMH "BBenenue B
(bU3MKy B3aMMOIEHCTBHS
HMOHU3HUPYIOLIETO U3IYyYeHUS C
BemiectBoM", ""BBenienne B
HelTpoHHYI0 hU3UKyY" 1IIs
dhopmupoBarus TpodecCHOoHATEHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WH)XEHEPHOTO MBIIIJIEHUS ITyTEM
MpoBeIeHUs] QU3HUECKUX




[TpodeccuonanpHoOE
BOCIIUTAaHHE

Co3znanue ycioBHi,
o0ecreunBaroIInX,
(hopMupoBaHHE TBOPUECKOTO
WHXEHEPHOTO MBIIIICHUS 1
CTPEMIICHHA K ITIOCTOSIHHOMY
camocoBepiIeHCTBOBaHMIO (B43)

SKCIIEPUMEHTOB IO 3a/1aHHBIH
METOJIUKAM, YUUTHIBAS
KOHCTPYKTHUBHBIE OCOOEHHOCTH
paspabarsiBacMOU SAEPHO-
(bu3nIecKoil, 3MEeKTPOPU3NIECCKON
KkuOephr3nyecKon anmaparypsl 1
COCTaBJICHHSI OMMCAHUS MPOBOIUMBIX
HCCIIEAOBaHU, OTUETOB, aHAIIM3a
PE3yJIbTaTOB U MOATOTOBKH HAYYHBIX
nyonukanuii. 2. Mcnonbs3oBanue
BOCIHUTATEIHHOTO MTOTEHIINAJIA
TUCTUTUTAHBI «OCHOBBI
MIPOCKTUPOBAHUS KHOSPPHU3UIECKUX
YCTPOMCTB U CUCTEM» JIJISL
(hopMUpoBaHUsI IPUBEPKEHHOCTH K
po(heCCUOHATTLHBIM [IEHHOCTSIM,
3THKE U KyJIbType HHKEeHEepa-
pa3paboTunKa, OBBIILIEHUS HHTEpEca
K MHXEHEPHO-TIPOSKTHOMN
NESITEIbBHOCTH Yepe3 U3yueHUe
BOMPOCOB MPUMEHEHHS METO/I0B
MIPOTPaMMHOMN MHKEHEPHUH B
MPOEKTUPOBAHUU, TOBBIIICHUS
paaralMOHHON CTOMKOCTH
anmnapaTypsl U yuyeTa BHEIIHUX
BO3JICHCTBYIOMUX (PAKTOPOB,
03HAKOMJICHHE C TEXHOJOTUSIMU
MIPOMBIIIIJIEHHOTO MTPOU3BO/ICTBA
IIOCPEACTBOM IIOTPYKEHUS
CTYJEHTOB B pabOTy Hay4HBIX
1abopaTopu.

1. Ucnonb30BaHne BOCIUTATEIHLHOTO
NOTeHIIMaNa TUCIUILIYH "BBeneHue B
(bU3uKy B3aMMOJIEHCTBUS
VOHM3UPYIOIIETO U3JIy4YEHUs C
BemectBoM", "BBenenne B
HEUTpOHHYIO GU3UKY" 1Jis
dhopmupoBanus mpodeccHoHATEHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXEHEPHOTO MBIIIUICHUS ITyTeM
MIpOBeICHUS (PU3NUECKUX
SKCIIEPUMEHTOB IO 33/IaHHBII
METOJIMKAM, YUUTHIBAS
KOHCTPYKTHBHBIE OCOOEHHOCTH
pa3pabarbIiBaeMoil siIepHO-
(buznueckoil, 3MeKTpohu3NIECKO u
kuOeppu3NIecKoi anmaparypsl 1
COCTABIICHUS ONMCAHUS TIPOBOAMMBIX
UCCIIeIOBAaHM, OTYETOB, aHAIN3A
Pe3yabTATOB M MOJTOTOBKH HAYYHBIX
nyonukanuit. 2. Mcnonbs3zoBanue
BOCHHUTATEIHHOTO MOTEHIIMATIA




TUCIUITMHBL «OCHOBBI
MIPOEKTUPOBAHUS KHOEPPUZNIECKUX
YCTPOMCTB U CUCTEMY JIS
(hopMHUpPOBaHUS TPUBEPKEHHOCTH K
1pohecCUOHATBHBIM LIEHHOCTSM,
9THKE U KYJIbType UH)KEHEpa-
pa3paboTurKa, MOBBILLIEHUSI HHTEpeca
K MH)KCHEPHO-TIPOEKTHOU
JESITEIbHOCTH Yepe3 U3yuyeHue
BOIIPOCOB IIPUMEHEHUS] METO/10B
IPOrpaMMHOM UHXKEHEPUHU B
IIPOEKTUPOBAHUH, MOBBIIICHUS
paguanoOHHON CTOMKOCTH
anmnapaTrypsl U yuyeTa BHEIIHUX
BO3/ICICTBYIOIUX (PAKTOPOB,
03HAKOMJIEHHE C TEXHOJIOTUSMU
MPOMBIIIIEHHOTO IPOU3BOCTBA
[IOCPEACTBOM IOTPYKEHUS
CTYJEHTOB B pabOTy HayYHBIX
nabopaTopuid.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

Paznenbr yueOHOH TUCIMITIMHEL, UX 00BEM, CPOKU MU3YYEeHUS U (POPMBI KOHTPOJIS:
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8 Cemecmp
1 [TepBerii pazuen 1-8 6/18/6 25 KH-8 3-TIK-2,
V-IIK-2,
B-TIK-2
2 Bropoii paznen 9-15 | 6/18/6 25 KHU-15 3-T1K-2,
V-IIK-2,
B-TIK-2
HUmoezo 3a 8 Cemecmp 12/36/12 50
KoHTpoabHbIe 50 C 3-T11K-2,
MeponpusitTusi 3a 8 V-TIK-2,
Cemectp B-TTK-2

* — COKpalIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKIOUas 3a4eT U
(nnn) sK3amMeH




CoxparieHne HauMEHOBaHUH (POPM TEKYIIETr0 KOHTPOJIS M aTTECTAI[MH Pa3/IeioB:

Oobo3nauenue | [loiHOe HanMeHOBaHME

KN KoHTpoJIb 110 uTOram

€) DK3aMeH

KAJIEHIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. qac. yac.
8 Cemecmp 12 36 12

1-8 IlepBolii pa3aen 6 18 6

1-4 Geant4 Bcero aynutopasix 4acos
BBoaHoe 3ansTHE. METOBI MOACTUPOBAHUS YIKCIICPUMEHTOB. | 4 | 10 | 4
[Taket Oubmuotex Geant4. YcranoBka. 3amyck MPOEKTOB. Ownnaiin
[TonsTHs 3amycKa, COOBITHS, TPEKa ¥ I1ara YaCTUIIbL. 3aqanue | Q 0 0
TCOMETPHUH Y CBOMCTB HCTOYHUKA M3ITydeHus. 3BneueHue
nHGOPMAIIMU O PE3YJIbTaTaX MOJCIMPOBAHHUSL.

5-6 MCNP (0630p) Bcero aynutopHbBIX 4acoB
OyHKIIMOHAIBHBIC BO3MOXHOCTH mporpammebl. [lonstue Tally. | 1 | 4 |1
To4yHOCTB U IOCTOBEPHOCTH PE3yJIHTATOB MOACITUPOBAHUS C Omnunaitn
noMouis MeTo08 MonTe-Kapio. 0 I Ik

7-8 MCC MT Bcero aynutopHbIX yacoB
3HakoMcTBO ¢ demo Bepcuel mporpammbl. MoaenupoBaHue 1 \ 4 \ 1
reoMeTpuu dKcrepuMerTa. OTKIMK ACTEKTOpa: HICATbHBIN U ¢ | OHaiiH
Y4E€TOM SHEPIeTUYECKOr0 Pa3pelICHUs] peaIbHOTO YCTPOMUCTBA. | 0 0 0

9-15 Bropoii pazaen 6 18 6

9-11 SRIM-2013, AStar, EStar, PStar Bcero aynutopHbIX yacoB
OYyHKIIMOHATBHBIE BO3MOXKHOCTH TMakeToB Simulation. Pacuer | 2 ‘ 6 ‘ 2
KOHCTPYKIIMU Ha MPOYHOCTb. 3a/1a4M 1O OLIEHKE TEIUI00TBOAa | OHIaiH
OT 3JIEMEHTOB KOHCTPYKIIUH. 0 0 |0

12 SolidWorks (0630p) Bcero aynutopHbIX yacoB
OyHKIIMOHATBHBIE BO3MOXKHOCTH MakeToB Simulation. Pacuer | 1 \ 3 \ 1
KOHCTPYKIIMU Ha MPOYHOCTb. 3a/1a4H 1O OLIEHKE TEIUI00TBOJAA | OHIIaiH
OT 3JIEMEHTOB KOHCTPYKIIUH. 0 I [0

13 COMSOL Multiphysics (0630p) Bcero ayuTopHBIX 4acoB
OyHKIMOHATBHBIE BO3MOKHOCTH MpOrpaMMebl. Pacuet 1 |3 |1
MapaMeTPOB ICKTPOTEXHUUECKUX YCTPOMCTB. Omnnaitn

0 I [0

14 ZeMax (0030p) Bcero aynutopHbIx 4acoB
OyHKIMOHATBHBIE BO3MOKHOCTH MPOrpaMMbl. ba3el fanHbix ¢ | 1 |3 |1
ONTHYECKUMH TTapaMeTPaMH MaTEPHUAJIOB. Omnunaitn

0 |0 |0

15 TALYS-2.0, FLUKA Bcero aynutopHbIX 4acoB
VYcraHoBKa nporpaMmsl. 3aycK IPOEKTOB. AHAIN3 1 |3 |1
MOJIy4aeMbIX Pe3yIbTaTOB. Omnutaiin

0 0 [0

COKpaH_IeHHBIC HalMEHOBaHUS OHJIAMH OILIUM:




O0o3uauenue | ITo1HOE HAMMEHOBAHHE

oK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

I1JI ITomHOTEKCTOBEIE JEKIIUHA

BM Buneo-marepuansl

AM Aynro-Marepualibl

I1p3 IIpesenTannn

T TecTbl

OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEPUAIIbI
ncC M HTEepaKTUBHBIA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henenm

Tembl 3ansaTnii / Conep:kanue

8 Cemecmp

1-4

Geant4

BBoanoe 3ansaTHE. MEeTOABI MOAETUPOBAHHUS SKCIIEPUMEHTOB. [lakeT oubmmorek Geant4.
YcraHoBka. 3any01< IIPOCKTOB. [lousTnsa 3aIlyCKa, CO6BITI/I}I, TPCKa M 1iara 4aCTHIIbI.
3amaHne TeOMETPHH U CBOMCTB HCTOYHHKA M3ITydeHHs. 3Bieuenne nuapopmanuu o
pe3yjibTaTax MOACINPOBAHNS.

MCNP (00630p)
@OyHKIIMOHANBHBIE BO3MOXKHOCTH rporpammel. [lorsitue Tally. TogyHOCTB 1 1OCTOBEPHOCTH
PE3yJIBTaTOB MOJEJIMPOBAHMSL C TOMOLIBLI0 MeT010B MonTe-Kapiio.

MCC MT

3HakoMcTBO ¢ demo Bepcueil mporpaMMel. MoaenupoBaHUe T€OMETPUN IKCIIEPUMEHTA.
OTKJIMK AETEKTOpa: UJICAIbHBIN U C YUETOM SHEPreTUYECKOro pa3pelieHus: peaabHOro
YCTPOMCTBA.

SRIM-2013, AStar, EStar, PStar
OyHKIMOHATBHBIE BO3MOXKHOCTH MakeToB Simulation. Pacyetr KOHCTpyKIIMK HA TIPOYHOCTb.
3a)1aq1/1 I10 OIICHKE TCIIJIOOTBOJA OT JJIEMCHTOB KOHCprKHI/II/I.

12

SolidWorks (0030p)
DYHKIIMOHATBHBIE BO3MOXKHOCTH TTakeToB Simulation. PacyeT KOHCTpYyKIIMH HA POYHOCTb.
3ajauu MO OLIEHKE TEMJIO0TBOAA OT JIEMEHTOB KOHCTPYKIIMH.

13

COMSOL Multiphysics (00630p)
OyHKIMOHATBHBIE BO3MOXKHOCTH MTPOrpaMMBbl. PacyeT mapamMeTpoB 3JEKTPOTEXHUUECKUX
YCTPOMCTB.

14

ZeMax (0030p)
qDYHKHI/IOHaJ'II)HBIe BO3MOXHOCTH ITPpOTpaMMBI. Bba3nl AAaHHBIX C ONTUYCCKUMH ITapaMETpaMu
MaTepUasoB.

15

TALYS-2.0, FLUKA
YcTaHoBKa nporpammsl. 3alycK IPOEKTOB. AHAIN3 MTOJy4YaEMBIX PE3YyJIbTaTOB.

TEMBI [TIPAKTUYECKUX 3AHATUI

Henesan | Tembl 3ansaTuii / Coaepxxanue
8 Cemecmp
1-4 Geant4

Bronnoe 3ansitie. Metoasl MoaenupoBanust sxkcnepuMeHToB. [laker 6ubnuorexk Geant4.
YcranoBka. 3anyck npoekToB. [ToHATH 3amycka, COOBITHS, TPEKa U 11ara 4YacTUIIb.
3ajaHne reOMETPUH M CBOMCTB MCTOYHUKA H3TydeHus. 3Biedenne napopmanum o
pe3yabTaTax MOJEIUPOBAHMSL.




5-6 MCNP (0630p)
OyHKIIMOHATBHBIE BO3MOKHOCTH Tiporpammel. [Toustue Tally. TouHOCTh B TOCTOBEPHOCTH
pe3yabTaTOB MOJIETUPOBAHUS ¢ TOMOIIBIO MeTo1I0B MonTe-Kapuo.

7-8 MCC MT

3HaKOMCTBO ¢ demo Bepcueil nporpaMmbl. MoaenupoBaHre TeOMETPUN IKCIIEPUMEHTA.
OTKJIMK A€TEKTOpa: UJICAbHBIN U C YYETOM SHEPreTHUYECKOT0 Pa3pelIeHUs peaibHOro
YCTPOMCTBA.

9-11 SRIM-2013, AStar, EStar, PStar
OyHKIMOHATBHBIE BO3MOXKHOCTH MakeToB Simulation. Pacyer KOHCTpyKIIMK HA TIPOYHOCTb.
3aauu 10 OLIEHKE TEIJIOOTBO/IA OT DJIEMEHTOB KOHCTPYKITHH.

12 SolidWorks (0030p)
OyHKIMOHATBHBIE BO3MOXKHOCTH akeToB Simulation. PacyeT KOHCTpYKIIMK Ha MPOYHOCTD.
3a/1a4u 1Mo OILIEHKE TEIIO0TBOJIA OT JIEMEHTOB KOHCTPYKIIHH.

13 COMSOL Multiphysics (0630p)
OyHKIIMOHAIBHBIE BO3MOXXHOCTH ITPOrpaMMbl. Pacdyer mapameTpoB JIEKTPOTEXHUIECKUX
YCTPOMCTB.

14 ZeMax (00630p)
OyHKIIMOHAIBHBIC BO3MOXXHOCTH MPOrpamMMbl. ba3bl JaHHBIX ¢ ONITUYECKUMU ITapaMeTpaMu
MaTEPHUAJIOB.

15 TALYS-2.0, FLUKA
YcTaHoBKa nporpamMmbl. 3alycK IpOEKTOB. AHAJIN3 MOJy4YaeMBbIX PE3yJIbTaTOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Jlexuuu, npakTUyecKue 3aHATHS U JaOOpaTOpHbIE paObOThI

7. ®OHJI OHEHOYHbIX CPEJACTB

@DOH/ OLIEHOYHBIX CPEACTB MO AUCLUILUIMHE 00eCeuyrBaeT MPOBEPKY OCBOEHUS IIAHUPYEMbIX
pe3yabTaToB O00y4eHHs (KOMIETEHIMA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEKHOTO U MPOMEKYTOYHOT'O KOHTPOJISI IO JUCLUIUINHE.

Cs3p Mexay (opMHUpPYEMBIMH KOMIIETEHUUSMH M (opMaMH KOHTPOJSL HUX OCBOCHMS
IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

KOMHeTeHHI/IH I/IHI[I/IKaTopr 0CBOCHUSA ATTeCTaHI/IOHH()e MeEponpusiTue
(KII 1)
TIK-2 3-TIK-2 D, K-8, K1-15
V-TIK-2 D, KU-8, K1-15
B-TIK-2 D, K-8, K1-15

IIxka/nbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama KaXa0ro KOHTPOJIBHOTO MEPONPUATHS JIEKUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHUMAJILHOTO 0ajiia BKIIOUUTENIBHO. MTOroBas arrecranus o AUCHMIUIHHE oneHuBaercsa no 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymMmmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUI B paMKaxX TEKYILEro U MPOMEXYTOUHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO cneﬂy}omeﬁ IIKAJIOMN:




Ouenka 110 4-ex
OaJUILHOM IIIKAJIE

Cymma 6amoB

OreHka
ECTS

TpeOGoBaHwMsI K YPOBHIO OCBOCHHIO
y4eOHOI TUCIIUIIIHHEI

90-100 5 — «omauunor

OlLieHKa «OTIMYHOY BBICTABIISICTCS CTYACHTY,
€CJIH OH TTyOOKO ¥ MTPOYHO YCBOMII
MPOTPaMMHBIA MaTepHUall, ICUEPITBIBAIOIIE,
MOCIIE0BATENbHO, YETKO U JIOTHYECKH
CTPOIHO €ro M3/Iaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
HCIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIeCKOH JIUTEPATYPHI.

85-89

75-84

4 — «xopouio»
70-74

65-69

3-

60-64 «Y008IEMBOPUMENLHO

OI1leHKa «XOPOIII0» BHICTABISETCS CTYICHTY,
€CJIM OH TBEPJIO 3HACT MaTepHa, TPAMOTHO U
0 CYIIECTBY M3JIaraeT ero, He AOIycKast
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

O1neHKa «yI0BIETBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHMSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMJI €T0 JeTalei, JOIyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUJIbHEIE ()OPMYIHUPOBKH,
HapyILIEHUs JOTHYECKOMI
M0CJIE0BATENILHOCTH B U3JI0KEHUH
MIPOrpaMMHOI0 MaTepuana.

2 —

Huxe 60
«Hey00811emBoOPUMENbHOY

OreHKa «HEeyI0BIETBOPUTEIBHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBII HE 3HACT
3HAYUTENHEHON YaCTH IPOrPAMMHOTO
MaTepHaia, J0IMyCKaeT CyIIeCTBEHHbIC
omnbku. Kak npaBuio, orieHka
«HEY/IOBIICTBOPHUTEIILHOY» CTAaBUTCS
CTyACHTaM, KOTOPBIC HC MOT'YT ITPOJOIKHUTH
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIA 10
COOTBETCTBYIOIIECH AUCIUILIUHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

YYEBHOM JUCHUTNIAHBI

OCHOBHAA JIMTEPATYPA:

1. O K 64 Anroputmsl u nporpammsbl. S3bik C++ : yueOHoe nocobue, Konosa E. A., TTommak I'. A.,

Cankr-IlerepOypr: Jlanb, 2021

2. 539.1 169 IlpakTuueckas CIEKTpOMETpPUs SACPHBIX U3TYUEeHUH : yueOHoe nocobue, 3ydapes B.H.

[u ap.], MockBa: HUSAY MUDU, 2016

3. OU P 98 CraTuctuyeckue MeTo1bl 00paboTKH pe3yabTaToOB U3MEPEHMH (C TPUMEpaMu B cpejie
Mathcad) : Yuebnoe nocodbue, Psioea E.B., Mocksa: byku Beau, 2019

JOITOJIHUTEJIBHAS JIMTEPATYPA:

I[TPOTPAMMHOE OBECIIEYEHUE:




CrenanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHWYECKOE OBECIEYEHME YYEBHOW
TACIATITAHBI

CnenuaipHOE MaTepHAIbHO-TEXHIMUECKOE 0OecIeueHre He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

1. OO01111€E TTOIOKEHUS

1.1. Llems METOANYECKUX PEKOMEHIAIHIA - 00ECTIEYUTh CTYACHTY ONTUMAIBHYIO OpPTraHH3aIHIO
nporecca H3y4eHHs JUCUUIUIMHBL, @ TAKXKE BBITIOIHEHUS Pa3IMIHbIX (POpPM caMOCTOSTETLHON pabOTHI

1.2. Tlpu peanu3anuu IporpaMMbl TUCIUILTHHBI UCTIOIB3YIOTCS 00pa30BaTeIbHBIE TEXHOIOTUI
B (opMe NeKIui, MPaKTHYECKUX 3aHATHH, JTAOOPAaTOPHBIX PabOT M CaMOCTOSTENLHOW paboTHI C
UCHOJb30BaHUEM Internet-pecypcoB, METOAMUYECKUX pPa3pabOTOK, yuyeOHOM, HaydHO-NONYJISPHOU U
HAy4YHOI JTUTEepaTyphl.

1.3. IIpuctynas K U3y4eHUIO JUCLUIUIMHBI CTYJEHTY HEOOXOAMMO O3HAKOMHThCS:

* ¢ cojiepKaHueM pabodeil IporpaMMbl JUCLHUIUIMHBL,

* C I[EJISIMU | 33J]a9aMH TUCIIUILIHHEI,

* PEKOMEHIYEeMBIMH JTUTEPATYPHBIMUA UCTOYHUKAMHU

* METOJIMYECKUMU pa3pabOoTKaMH 110 TaHHOW JAUCIUILTHHE, UMEIOIIUMUCS Ha 00pa30BaTeIIbHOM
nopTraie u caiire kagenpsl

2. PexoMeHanuu Mo NOATOTOBKE K JIEKIIMOHHBIM 3aHATUSAM

2.1. M3yueHne AUCHUILUIMHBI TpeOyeT CHUCTEMAaTUYeCKOro M MOCJIEN0BATEIbHOTO HAKOIICHHS
3HaHUH, Cle0BaTEeNIbHO, MPOMYCKH OTAEIbHBIX TeM HE IO03BOJIAIOT TIYyOOKO OCBOMUTH MpEAMET.
[TosToMy cTyneHTaM, MPONYCTUBLIMM 3aHATHUS, HEOOXOAMMO CaMOCTOSITENBHO MPOPadoTaTh TEMY.

2.2. JIns mOHMMaHMs MaTepuaia y4eOHOM TUCHMIUIMHBI M KauyeCTBEHHOIO €ro YCBOEHHS
PEKOMEHIYETCS:

* BECTH KOHCIEKT Jiekuuii. KoHcriekTupoBaHue mpejacTaBiseT coboil ckaroe M cBOOOIHOE
M3JI0KEeHWE HanOoJee BaKHBIX, KapAWHAIBHBIX BOIPOCOB TEMBI, M3JIaraeMoOW B JIEKIUH. BeneHune
KOHCIIEKTa CO3/1aeT OJaronpHsITHRIC YCIOBUS IS 3aTIOMUHAHHS YCIIBIIIAHHOTO, T.K. B 3TOM TIpoIiecce
NPUHUMAIOT Y4acTHe CIIyX, 3peHue U pyka. KoHCIeKT BefieTcs B TeTpa Iy UM Ha OTAENbHBIX JHCTaX.

* riepe]] OYepeIHON JIeKIMeld IPOCMOTPETh 110 KOHCIIEKTY MaTepual MpeablIyiel JeKIuH;

* mpopabaTbiBaTh y4eOHBII MaTepual JEKIUH MO y4eOHUKY M Y4EeOHBIM IMOCOOMAM ISt
YCIIEIIHOTO OCBOEHUS MaTepuaa

* pEryJsipHO OTBOAMTH BpEMS JUIS TIOBTOPEHHsS MPOMIEHHOTO MaTepuaya, MpOBEPsst CBOU
3HaHWS, YMEHUS M HABBIKH 110 KOHTPOJBHBIM BOTIPOCaM

* 3aMMHUCHIBATH BO3MOXHBIE BOIPOCHI, KOTOPBIE MOKHO 33/1aTh JIEKTOPY Ha JIEKITUH

3. PexomeHaanuu rno noAroToBKe K MPaKTHUYECKUM 3aHITHSIM



3.1. [IpakTyeckue 3aHITUS CIYKAT JJIs 3aKpEIUICHHUs] U3y4eHHOoro matepuana. [loaroroska k
MPAKTUYECKOMY 3aHATHIO BKIIOYaeT B ceOd TEKyllyl0 paboTy Haja y4eOHBIMH MaTepuaniaMu C
HCIIOJIb30BAHUEM KOHCIIEKTOB U PEKOMEHAYEMON OCHOBHOU M JIOIOJHUTEIBHOM JINTEPATYPHI.

3.2. OOyuaronmmcst CleAyeT MPH MOATOTOBKE K MPAKTHYECKUM 3aHATHUSIM:

* 10 OYEPEAHOI0 MPAKTUYECKOTO 3aHATHUS 110 PEKOMEHI0BAaHHBIM JIMTEPATYPHbIM HCTOYHUKAM
npopaboTaTh TEOPETUYECKUI MaTeprall, COOTBETCTBYIOIIEH TEeMbl 3aHSATHUS;

* BHHMMATEJBHO MPOYUTATh MaTepuan JEKUUN, OTHOCAIIUXCS K JAHHOMY IPAKTUYECKOMY
3aHSTHIO;

* pabouas mporpamMma AMCHUIUIMHBI MOXET ObITh HCIOJb30BaHA B KaueCTBE OPHEHTHpA B
OpraHU3aIMH MOJTOTOBKH U O0YYEHUS;

* B X0/I€ IPAKTUYECKUX 3aHATUIN J1aBaTh KOHKPETHBIE, YUETKNE OTBETHI 110 CYIIECTBY BOIIPOCOB,
JOBOJUTh KAXKAYH0 3aJady /O OKOHYATEJIIbHOIO pELICHUs, JIEMOHCTPUPOBAaTh IOHUMAaHUE
MPOBEJICHHBIX PAaCcYeTOB (AaHAIM30B, CHTyalMid), B Cllydae 3aTpyIHEHHH oOpamarscsi K
MIpernoaaBaTelio.

4. PexoMeHJaIi | 110 TIOJTOTOBKE U BBIIIOJIHEHUIO 1a00paTOPHBIX PadoT.

4.1. JTabopaTopHbie pabOTHI - 3TO OJJUH U3 OCHOBHBIX BUJIOB Y4EOHBIX 3aHITHI, HAlTPABJICHHBIH
HAa  OKCIEPUMEHTAIbHOE  MOATBEPXKACHHME  TEOpeTHdYecKuX  mojoxeHuil.  OOydarommecs
CaMOCTOSITEJIHO BBIIOJIHSIOT 33/1aHUS 110JI KOHTPOJIEM IIPENojaBaTelisi B COOTBETCTBUU C U3YYaeMbIM
cozepkaHueM ydeOHoro Matepuana. OOydaromuMcs pPEKOMEHIYeTCsl O3HAKOMHTBHCS € Trpadukom
BBITIOJTHEHUS JIAOOPATOPHBIX paOOT COMIACHO KaJIEHJApHOMY IUIaHY AUCLHUILINHBL.

4.2. Ilepen BbIMOMHEHHWEM Ja0OpPAaTOPHOM pPaOOTHI CIEAYET CAMOCTOSATEIBHO H3Y4HUTh
TEOPETUYECKYI0 YacThb padOThI, HCIOJB3Yys J1a0OpaTOPHBIM MPAKTUKYyM, MOATOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI;

4.3. B mnponecce naboparopHOil pabOThI YETKO CIEA0BAaTh HHCTPYKIUSM M YKa3aHUSIM
IpernoiaBaTels WIK JIeKypHOTro 1JabopaHTa, He MPUCTYNATh K BHIIIOJHEHUIO paboThl Oe3 pa3pelieHus;
PYKOBOJICTBOBAThCS MPaBHJIaMH TEXHUKHU O€30MAaCHOCTH M MEpaMHU MPEeAOCTOPOKHOCTH, YKa3aHHBIMHU
B OINMUCAaHMX; GUKCHUPOBATH B JAOOPATOPHOM KypHAJIE PE3yIbTaThl H3MEPEHUHN JIJISl TTOCIIEIYIOIIEH UX
o0OpaboTtku. [lo 3aBepiieHnio paboThl TPUBECTH pabodee MECTO B MOPSIOK M CIaTh J1abOpaTOpHBII
CTEH/I IPEToAaBaTelo WiIK JeKYypPHOMY J1JaOOpaHTy.

4.4. BeimonHeHue padoThl 3aKaHYMBAETCS] COCTABJICHUEM KPAaTKOro OTYETa, B KOTOPOM CIIETYET
yKa3aTb: 4TO M KaKMM METOJOM MCCIEN0BAJIOCh WM ONPENEIUIOCh; KAKOM pe3ynbTaT U C KaKUMU
NOTPEUIHOCTSIMU  (aOCOMIOTHBIMU M OTHOCUTENIbHBIMH) OBII TOJYY€H; KpaTkoe oOcCyxXaeHue
MOJyYEHHBIX PE3yJIbTaTOB. 3alllUTUTh PE3yJbTaThl J1IAOOpPaTOPHOW pPabOThHl cieqyeT 10 Hadana
cleayromel mo pacnucHele paboTel. He pekomennyercs umers Oojiee OAHON HE CHaHHOM pabOThHI
nepeJ HauyajaoM clenyromie padboThl.

5. CamocTosiTenbHast paboTa o0yyaronmxcs

5.1. CamocrositenpHasi pabora mpesamnosiaraeT (HOPMUPOBAHHE M YCBOCHHE TEOPETHUYECKOTO
MaTepuaiga Ha 0a3ze M3y4yeHUS U CHCTEMaTH3allMd MaTepuaioB y4eOHUKOB, O(QUIHAIbHBIX
roCy/lapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTHUBHO-CIIPaBOYHBIX MAaTE€PHAJIOB C UCIIOJIIb30BAaHUEM
MH(POPMAIMOHHO-TIONCKOBBIX CHCTEM, KOMIIbIOTepHOU cetn MHTepHeT.

5.2. KauectBo ocBOeHMsI Y4eOHOW IUCHMIUIMHBI HAaXOJUTCS B TNPSMON 3aBHCHMOCTH OT
CIIOCOOHOCTH CTYJI€HTA CAaMOCTOSITENIbHO U TBOPUECKU YUUTHCS.

5.3. OOydaromuMmcsi ClenyeT PYKOBOACTBOBATHCS TPaPUKOM CaMOCTOSITEIIBHOW pPaboTHI,
oTpesieNIeHHbIM padOyuM IJIAHOM AMCUMILIMHBI U BBIMOJIHATH BCE IUIAHOBBIE 3aJ]aHUs, BblIaBaeMble
IpernojaBaTesieM AJIsl CaMOCTOSITENIbHOM pabOThl, U MPECTABIISTHCS B YCTAHOBICHHBIN CPOK

6. PexoMenmanuy mo moAroTOBKE U Caye aTTeCTalll! 10 JUCIUAIUINHE



6.1 ITo gucruIuiMHE AEUCTBYET OA/NIBHO-PEHTHHTOBAs CUCTEMA, KOTOpasi BKIIOUAET TEKYITUH
KOHTpOHb yCHeBaeMOCTI/I 158 HpOMe)KyTO‘IHYIO aTTeCTAallUIO 11O UTOoraM OCBOCHUS JUCHUIIJIMHBI

6.2. Ilo mucuMIUIMHE NPEeXyCMOTPEHBI CIECAYIOIIME BUJBl ATTECTALMU: TEKYIIHH KOHTPOJIb,
PYOSKHBIN KOHTPOIIb U TIPOMEKYTOUHAS aTTEeCTaIHsI.

6.3. Tekyuuii KOHTPOJIb MOAPA3yMEBAET MPOBEPKY TOTOBHOCTU CTYJIEHTOB K 3aHATHUSIM, MOTYT
OBITH UCIIOJIH30BAHbBI PA3IMYHBIC TIPOBEPOYHBIC 3a/IaHHUS.

6.4. IIpoxo’kJIeHHEe KOHTPOJIBHBIX PYOEKEH MO MTOraM OCBOCHUS TUCIUTUIIMHBI MPOBOIUTCS B
CepeIMHE U KOHIIE CEeMeCTpa.

6.5. Drtam TPOMEXKYTOYHOH aTTECTAllMd 10 HWTOTaM OCBOCHHUS JUCIUIUIMHBI B IICJIIOM
MOJIpa3yMeBacT caavy 3a4eTa/sK3aMeHa U CaMOCTOSTEIBHYIO TIOJITOTOBKY K HEMY

6.6. Ilpu moaroroBke K arrecTali HEOOXOJUMO IO PEKOMEHIOBAHHBIM JIUTEPATYPHBIM
MCTOYHHMKAM MpPOpadboOTaTh TEOPETUYECKHH MaTepHajl M BHHUMATEIbHO H3YyYUTh MaTepuall JICKIHH,
COOTBeTCTByIOIJ_II/Iﬁ BOHpOCﬂM, BBIHOCHUMBIM HaA aTTCCTALIUIO.

11.  YYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJENR

OO01111E TOJI0KEHUS

[lpu peanusanuu mporpaMmbl JUCIUILUIMHBI UCIIOJIB3YIOTCS 00pa30BaTeIbHBIC TEXHOJIOTUU B
dbopMe JIeKIMiA, MPAKTHYSCKUX 3aHATHH M CaMOCTOSATEIBHOM pabOThl C HCIIOJNb30BaHHEM Internet-
pecypcoB, METOAMUYECKUX Pa3pabOTOK, ydeOHOW, HAYIHO-TIOMYJIAPHON M HAYYHOH JINTEpaTypHI.

Ha nepBoM 3aHATHY TIPENIOAaBaTENb:

3HAKOMHT CTYACHTOB C IEISIMH W 3a/JadyaMH IPErojaBacMOl JUCHUTUINHBI, ONPEICISICT €€
MECTO B 00pa30BaTeIILHON Iporpamme, 0003HAYaST MEKIUCIIUTLUIMHAPHBIE CBSI3H;

YTOYHSICT HAIOJHCHHE JICKIIMA W IUIAHBl TMPAKTHYECKUX (CEMUHAPCKHX, JIAOOPATOPHBIX)
3aHATUNA B COOTBETCTBHU C paboueil mporpamMMol JUCIMIUIAHBL, C YY€TOM KOHTHHTEHTA U YPOBHS
MOATOTOBKU CTYJE€HTOB;

PEKOMEH/IyeT OCHOBHYIO U JOMOJHUTENIbHYIO JHUTEpaTypy JAis YCIEUIHOTO OCBOCHHUS
JTACIUATUIMHEL

JIOBOJTUT JIO CBEJICHUS CTYJCHTOB CUCTEMY OIICHKHU 3HAHUH.

PexoMeHaruu 1mo moAroTOBKE M MPENOIaBaHUI0 JUCITHILTUHBI

Pexomenaanuu rno nmoaroToBKe U MPOBEACHUIO JICKIINN:

[lenb neKIUU - OpraHU3aIUs IeJICHANIPABICHHOW MMO3HABATEIIHHON JIESITEILHOCTH CTYIACHTOB
M0 OBIAJICHUIO IPOrPAMMHBIM MaTepHaloM Y4eOHON AUCIUIIUHBL. [Ipy 3TOM JEeKITMOHHBIN MaTepuat
PEKOMEHIyeTCsI MOCTOSHHO aKTyaJIu3upoBaTh (BHOCUTH 3aMEUYaHUs, TOTIOJHEHUS, TOSICHEHUS U T.JI.).

K TUOUYHBIM CTPYKTYpPHBIM JJIEMEHTaM JIEKIIMH OTHOCSTCS: BCTYIUUICHHE, OCHOBHAs 4YacTh,
3aKioueHre. B Haganme JeKIMHM TpernojaBaTellb Ha3blBaeT TEMY JICKIIMH, OCHOBHBIC BOIPOCHI,
BBIHOCHMBIC Ha JICKIIMIO, YKa3bIBaeT OCHOBHYIO M JIOTIOJHUTEIBHYIO JIHTEPaTypy W TJIaBBI W
naparpadsl B HeH, TJie U3JI0KEeH MaTepual Jekiuu. [Tocie kakaoro pasjena AealTcs 0000IIarmme
BBIBOJIBI M TAIOTCS YKa3aHUS TI0 CAMOCTOSTEIIEHOM paboTe HaJl MATEPHUAIOM JICKITUH.

PekoMeHyeTcss MakCHMaIbHO HCITOJIB30BAaTh HATISIHBIC MMOCOOWS W TEXHHYECKHE CPEJICTBA
oOyuenus. lyig 3Toro pa3padaTsiBatOTCs Mpe3eHTalnu. Kakaplid ciuaiia TomKeH coep:KaTh OCHOBHBIE
TIOJIOKEHHUS U COTIPOBOXKAATHCS JOTIOTHUTEIHLHBIMU TPUMEPAMU U MOSICHEHUSIMU TPETO0/IaBaTENs.

PexoMeHaIum mo noAroToBKe M MPOBEACHUIO MPAKTUIECKUX (CEMHUHAPCKUX ) 3aHITHIA:

[lenp mpakTU4YeCKUX (CEMUHAPCKHUX) 3aHATHH - TPEJOCTAaBICHHE BO3MOXKHOCTEH IS
VIIyOJICHHOTO W3YYCHHS TEOPHH, OBJIAJICHUS TPAKTHUYSCKUMH HABBIKAMH ¥ BBIPAOOTKH
CaMOCTOSITEITFHOTO TBOPYECKOTO MBIIIJICHUS Y CTYICHTOB. Ha KaIoM TakoM 3aHSATHH 00ydJaroIuecs



pelIaoT MpaKTHUYECKUe 3a/a4ydl U JIEMOHCTPUPYIOT pe3yNbTaThl BBIMOJIHEHUS JOMAIIHETO 3aaHus,
BBIJIAHHOTO Ha MPEIbIIYIIEM 3aHATHH.

PexomeHaruu mo moJAroToBKe U MPOBEICHHUIO Ja00paTOPHBIX PadoT:

JlaboparopHast (mpakTmueckas) paboTa - 3TO TakOH MeTo] OOydYeHUus, NpU KOTOPOM
o0yyJaromuecst 1moJi pyKoBOACTBOM IIPETOIaBaTElNs U M0 3apaHee HAMEUCHHOMY IUIaHY MPOJEIIBIBAIOT
OTIBITHl UJIU BBHIMOJHSIOT OMNpE/esieHHbIe MPAKTUYECKUE 3aJlaHusl U B MPOLECCe X BOCIPUHUMAIOT U
OCMBICIIMBAIOT HOBBINM yueOHBINA MaTepual.

[TpoBenenmne 1abopaTopHBIX pabOT BKIIOYAET B ce0sl CIEAYIONUE METOANYECKHUE TPHUEMBbI:

- IOCTAHOBKY TeMbI 3aHATUN U OIpe/ieJIeHHE 3a/1a4 JaO0PaTOPHO-TIPAKTHUECKOI paboThI;

- OTIpeIeICHUE TTOPSIKA JIA00OPATOPHO-TIPAKTUYECKON paOOThI WIIM OTAEIBHBIX €€ 3TAIOB;

- HEMOCPEACTBEHHOE BBINOJHEHUE JAa0OpAaTOPHO-TIPAKTUYECKON pPabOThl YyYaUIUMHUCA H
KOHTPOJIb TPETOAABATEINS 32 XOA0M 3aHIATUN M COOIIOIEHUEM TEXHUKU 0€30I1aCHOCTH;

- TMOJIBEJICHUE HTOTOB JIAOOPAaTOPHO-TPAKTUYECKOH paboThl M (HopMyTupoBaHHE OCHOBHBIX
BBIBOJIOB.

[IpenogaBaTens MpoBEpsieT Pe3yibTaThl BBHIMOIHEHHS J1aOopaTOpHOU paboThl, 0POpMIIEHHOM
yyYalluMHCS B BHJE OT4eTa, (opMa U COJEpKaHHUE KOTOPOTO OIMPEAESIOTCS COOTBETCTBYIOIIUMU
pPEKOMEHIalMAMHU, TPUBEICHHBIMU B 1a00PaTOPHOM MPAKTUKYME TUCUHUTIINHBIL.

OneHkn 3a BBIONHEHHWE J1AOOpAaTOPHON pabOTHl SBISAIOTCS MOKA3aTEIsIMH  TEKYIICH
YCIIEBAEMOCTH YYALIUXCS 110 Y4eOHOU AUCIUTIINHE.

Pexomenammu o opranu3aiiy pyKoBOJICTBA CAMOCTOATEIBHOM paboTol CTyIEeHTOB

CamocrositenpHass pabora mnpeamnosaracT (GOpPMHUPOBAHHE U YCBOCHUE TEOPETUUYECKOTO
MaTepuaga Ha 0a3e WM3y4yeHUS U CHCTEMaTH3allMd MaTepHalioB Y4eOHUKOB, OQUIUAIBHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTHUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HMCIIOJIb30BAHUEM
MH(OPMALIMOHHO-TTIOUCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn MHTepHeT.

B xoxe pykoBoJCTBa caMOCTOATENBbHOM pabOTOM CTYyEeHTOB MpenojaBareib MPUoOIIaeT ux K
HayYHOMY TBOPYECTBY, IIOMCKY U PEIICHUIO aKTyaIbHBIX COBPEMEHHBIX MPOOIIEM.

Pexomenaaruu mo ocyiiecTBICHUIO KOHTPOJIS 3HAHUH 00ydaeMbIX

[To aucummiuuHe aeicTByeT OalIbHO-PEUTHMHIOBas CHCTEMa, KOTOpasl BKIJIIOYAET TEKYIIMM
KOHTPOJIb YCTIEBAEMOCTH M MMPOMEKYTOUHYIO aTTECTALIMIO TI0 UTOT'aM OCBOSHHSI JTUCIIUTUTHHEI

[To pucrUIUIMHE TPEIYCMOTPEHBI CIEAYIOUIME BHUABI aTTECTAllMH: TEKYIIMH KOHTPOJIb,
PYOEKHBIN KOHTPOJIb U IPOMEXYTOYHASI aTTECTaLIHSL.

Texkymmii KOHTpPOJIb IOJpa3yMEBaeT IPOBEPKY TOTOBHOCTH CTYAEHTOB K JIEKIMOHHBIM,
CEMUHApCKUM W NPAaKTUYECKUM 3aHATUSAM, MOTYT OBITh HCIOJBb30BAHbI pa3iMyHbIe MPOBEPOUYHBIC
3aJJaHMUA.

[TpoxoxeHre KOHTPOJIBHBIX PYOEXeH MO HWTOraM OCBOEHHS IWCUWIUIMHBI TIPOBOIMTCS B
cepeIHe U KOHILIE CeMecTpa.

Ortan  MPOMEXYTOYHOW AaTTeCTAllMd TI0 WMTOTaM OCBOCHUS JTUCIHHMIUIMHBI B IEJIOM
MoJIpa3yMeBaeT NpruéM 3adeTa/sK3aMeHa U CaMOCTOSTEIFHYIO TIOJITOTOBKY K HEMY.
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