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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 | O0bekT WiIm 00J1aCTH | Konx n nHaumeHnoBanue | Kox n HaumeHnoBanme



npogeccuoHaIbLHOM
nesitreabnoctu (3I1/1)

OnpenensTs ycaoBus
U PEKUMBI
IKCIUTyaTaIluH,
KOHCTPYKTHBHBIE
0COOEHHOCTH
pazpabareiBaeMOi
sAIepHO-(PU3NIECKOMH,
ANEKTPOPUZNIECKON U
kubepdusnyeckon
anmaparypbl
anmaparypbl

SHAHUA

AIepHO-PHU3NYECKHE,
NEeKTpOo(U3NIECKHEe U
kuOeppusnyeckue
npubopsl U
yCTpOMCTBa

npogeccuoHAIbHOU
KOMIICTCHIINM
OcHoBaHue
(mpogeccuoHANBLHBIN
cranaapt-I1C, ananns
ONbITA)

IIPOEKTHO-KOHCTPYKTOPCKUI

ITIK-1 [1] - Cocoben
OTIPEEISATh YCIOBHS U
PEKHUMBI SKCTUTyaTalliH,
KOHCTPYKTHUBHBIE
0COOEHHOCTH
pa3pabaTeiBaeMOi
OTITOTEXHHUKH,
ONTUYECKUX U ONTHKO-
AIIEKTPOHHBIX TPHUOOPOB
U KOMILIEKCOB

OcHosanue:
[IpodeccuonanbupIit
cranzaapt: 29.004

HHINKATOPA
JOCTHIKEHUSI
npogeccuoHaIbLHOM
KOMIICTCHIINU

3-TIK-1[1] - 3HaTh
OCHOBBI CXEMOTEXHHUKHU
Y KOHCTPYKTHUBHBIC
0COOEHHOCTH
pa3pabaTeiBaeMOit
ONTOTEXHUKH,
ONTHYECKUX U OTITHKO
ANEKTPOHHBIX MPUOOPOB
Y KOMILJIEKCOB.;
V-IIK-1[1] - ymets
BBIOMPATh ONTHUMAIIEHBIC
C TOYKH 3pEHUS
pELIECHHS TOCTAaBICHHOMN
3a/1a4¥l TUIIOBBIC
CXEMOTEXHUYECKHE
peleHus A
pa3paboTku
ONTOTEXHUKH,
ONTHYECKUX U ONITHKO
ANEKTPOHHBIX MPUOOPOB
1 KOMILJIEKCOB; YMETh
ONTUMHU3HPOBATH
CTPYKTYpY IOCTPOCHUS
U XapaKTEePUCTUKH
(Toxazarenn)
ONTOTEXHUKH,
ONTHYECKUX U OTITHKO
ANEKTPOHHBIX MPUOOPOB
Y KOMILJIEKCOB ;
B-IIK-1[1] - Bnagets
HaBBIKAMH OTIPECIICHUS
YCIIOBUH U PEKUMOB
JKCILTyaTaluu
pa3pabaTeiBaeMOi
ONITOTEXHUKH,
ONTUYECKUX U OTMTUKO
AJEKTPOHHBIX TPUOOPOB
U KOMIIJIEKCOB; BIa/IETh
HaBBIKAMU
CXEMOTEXHUYECKOTO
MOJICIUPOBAHUS U
KOHCTPYHPOBAHUS
pa3pabaTbeIiBaeMOit
ONTOTEXHUKH,
ONTHYECKUX U ONITHKO




PazpabatbiBaTh
TEXHUYECKHE
TpeOOBaHUS U 3aJaHUS
Ha MPOCKTUPOBAHUE U
KOHCTPYHPOBaHHE
sIepHO-(PU3NIECKOH,
NEKTPO(PU3NIECKON U
knbepdusnyeckon
anmaparypbl

TexHuueckas
JOKYMEHTaIus Ha
AepHO-(DU3NYECKHUE,
AIEKTPOPUZUUECKHE U
Kkubeppuznyeckue
puOOpHI U
YCTpOMCTBA

[TK-2 [1] - Criocoben
paszpabaThIBaTh
TEXHUYECKHE
TpeOOBaHUS U 3aJIaHUS
Ha TPOCKTUPOBAHUE U
KOHCTPYHPOBaHUE
ONTUYECKUX U ONTHKO-
AIIEKTPOHHBIX
npruOOpPOB, KOMILIIEKCOB
Y UX COCTaBHBIX YacTeu

OcHosanue:
[TpodeccrnonanbHbI
cranaapt: 29.004

JIEKTPOHHBIX TPUOOPOB
U KOMILJIEKCOB.
3-T1IK-2[1] - 3HaTh
3JIEKTPOHHbBIE
KOMITOHEHTBI
ONITUYECKUX U OTITUKO
JNEKTPOHHBIX
npuOOpPOB, KOMILJIEKCOB
COIJIACHO TEXHUUYECKUM

YCIIOBUSIM
JKCIUTyaTalluy; 3HAaTh
TIPUHITATIBL
KOHCTPYHPOBaHUS

JIeTajieii, CoOe JUHCHHIA,
COOPOYHBIX €IUHUI]
(GyHKIIMOHATBHBIX
YCTPOMCTB ONTHYECKHUX
U OIITHUKO JICKTPOHHBIX
npuOOpPOB, KOMILJIEKCOB
7 UX COCTAaBHBIX YacTeil.

;

V-TIIK-2[1] - ymeTh
pa3pabaTbIBaTh U
0hopMIIATH
KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO B
COOTBETCTBUHU C
TpeOOBaHUSIMU
HOPMATHUBHBIX
JOKYMEHTOB JIJIs
U3rOTOBJICHUS
ONITUYECKUX U OTITUKO
3JIEKTPOHHBIX
npuOOpOB, KOMILJIEKCOB
U UX COCTaBHBIX
qacTen. ;

B-IIK-2[1] - BnageTs
HaBbIKaMU pa3padOTKH
TEXHUYECKUX
TpeOOBaHMI U 3aJaHUI
Ha MPOEKTUPYEMbIE
ONITUYECKUE M ONITUKO
ANEKTPOHHBIE TPUOOPHI,
KOMILIEKCHI 1 UX
COCTaBHBIC YaCTH B
COOTBETCTBHUH C
tpeboBanusimu ECK/I, B
TOM YHUCIJIE C
UCIIOJb30BAaHUEM
cHCTEM
ABTOMATU3UPOBAHHOTO
IPOCKTHPOBAHUSI.




IIpoextupoBats 1
KOHCTPYHPOBAaTh
OJIOKH, y3JIbl U IeTaJIN
MIPUOOPOB, OTIPEIEIAThH
HOMEHKJIATYPY ¥ THIIBI
KOMIUTEKTYFOIIIX
u3Jenui

[IpoextupoBats 1
KOHCTPYHPOBAaTh
pa3UYHbBIE SIIEPHO-
¢buznueckue,
ANEKTPOPUZHIECKHE,
kubepdusndeckue,
MEXaHUYECKUE Y3ITbI U
0JI0KH, OTIpeJIeNIeHUe
HOMEHKJIATYpbI U
THUIIOB
KOMIUIEKTYIOILHAN
U3IeINi

AepHO-(DU3NYECKHUE,
AICKTPOPUZUUECKHIE U
Kkubeppuznyeckue
puOOpHI U
YCTpOMCTBA

AIepHO-(hU3NIECKHE,
JeKTpOo(U3NIECKre U
kuOeppusnyeckue
puOOpHI U
YCTpOMCTBA

ITIK-3 [1] - Criocoben
MPOCKTUPOBATH U
KOHCTPYHPOBATh OJIOKH,
y3JIbI U ICTAIN
npubOpPOB, ONIPENEIIATh
HOMEHKJIATypy U THIIbI
KOMIUTEKTYOLIHX
15631 (M1 1707

Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt: 29.004

ITK-3.1 [1] - Cnocoben
OCYILECTBIISATh
MIPOCKTUPOBAHUE U
KOHCTPYHPOBaHUE
AJ1epHO-(PUZNYECKUX,
ANEKTPOPUZNIECKUX,
MeXaHNYECKUX OJIOKOB,
Y3JIOB U JIETAJIEH,
omnpeneneHue
HOMEHKJIaTypbl U TUIIOB
KOMIUIEKTYOIIHAN
N3NNI

Ocnosanue:
[TpodeccnoHabHBIM

3-T1IK-3[1] - 3HaTh
TIPHHIIATIBI
MPOEKTUPOBAHUS U
KOHCTPYHUPOBAHHUSI
0JI0KOB, Y3JI0B U
neTanei mpubopos;
3HATH ATAMbl U MOPSII0K
pa3paboTKu IPUOOPOB. ;
V-IIK-3[1] - ymets
aHAJTM3UPOBATh
TEXHUYECKOE 3a/laHue U
JIpyryto nHhOpMaIuio,
HEOOXOUMYIO TSt
BBIOOpA
KOHCTPYKTHUBHBIX
pelieHuii, BbIOUpaTh
ONTUMAJIbHBIC
KOHCTPYKTHUBHBIC
peleHus u
000CHOBBIBaTh CBOM
BBIOOp; yMETh
UCTIONIB30BAaTh TIPU
MPOEKTUPOBAHUU U
KOHCTPYUPOBaHHUU
MeTO]I YHU(DUKAIIH
0JIOKOB, y3JI0B U
JeTanew.

B-TIK-3[1] - Bmagets
HaBbIKAMU
NPOCKTHPOBAHUS U
KOHCTPYHPOBAHUS
0JIOKOB, y3JI0B U
nerasueil mpubopoB ¢
TIOMOTIIBIO
COBPEMEHHBIX METOJI0B
POCKTHPOBAHUS U
KOHCTPYHPOBAHUSI.
3-TIK-3.1[1] - 3HaTh
MPUHIIUTIBI
NPOCKTHPOBAHUS U
KOHCTPYHPOBAHUS
SAIepHO-(QU3NIECKUX,
ANEKTPOPUZUUECKHUX,
MEXaHU4YECKUX OJI0KOB,
y3JI0B U JieTaleil; 3HaTh
9TaIbl ¥ TOPSIIOK
pa3pabOTKU COCTaBHBIX
OJIOKOB;

V-IIK-3.1[1] - ymetn
aHATM3UPOBATh
TEXHUYECKOE 3aJaHHE U
Jpyryro nHpOpMaluio,




pou
Ocy1iecTBIATh
IKCIIEPUMEHTAILHBIC
WCCIIETIOBAHUS [Tt
MIPOBEPKH SITCPHO-
¢buznueckoii,
AIEKTPOPU3UIECKON U
KubOeppu3ndecKoit
anmaparypbl

Pesynprarsl
JKCIIEPUMEHTOB
IIOJIyYE€HHBIX Ha
SIepHO-(PUZUYECKUX,
EKTPO(PUZNIECKUX U
KHOeppU3nIecKux
npudopax

crangapt: 29.004

3BOJICTBEHHO-TEXHOJIOTUUYECKUN

ITK-3.3 [1] - Cnocoben
OCYIIIECTBIISATh
SKCIIEPUMEHTAIbHbIC
WCCJICIOBAHMS TSI
CO3/1aHUS HOBOU
SAIepHO-(PU3UUECKOH,
ANEKTPOPUZNIECKON U
kubepdusndeckoi
anmaparypbl

Ocnosanue:
[TpodeccrnonambHBIM
crangapt: 29.004

HEOOXOIUMYIO ISt
BBIOOpaA
KOHCTPYKTUBHBIX
pelieHnii, BEIOUpaTh
ONITUMAJIbHBIE
KOHCTPYKTHUBHBIC
pereHus u
000CHOBBIBaTh CBOM
BBIOOp; YMETH
UCIIOJIb30BaTh MpHU
IPOEKTHUPOBAHUU U
KOHCTPYHUPOBaHHUU
MeTo yHU(UKauu
0JIOKOB, y3JI0B U
JeTajeil.;

B-TIK-3.1[1] - B1agets
HaBBIKAMU
POCKTHPOBAHUS U
KOHCTPYUPOBAHHUS
AIepHO-(PU3NIECKHUX,
NEKTPOPUZNYECKUX,
MEXaHUYECKUX OJI0KOB,
y3II0B U JeTajel ¢
MOMOIIbIO
COBPEMEHHBIX METOIOB
POCKTHPOBAHUS U
KOHCTPYUPOBAHMUS.

3-1IK-3.3[1] - 3HaTh
OCHOBBI 0€30I1aCHOCTH
npu pabore
paauoaKTUBHBIMU
BEILECTBAMH, 3HATh
OCHOBBI
3JIEKTPOOE30M1aCHOCTH,
3HATh MIPOLIECCHI
B3aUMOJICUCTBUS
U3ITyUYEHUS C
BELIECTBOM;
V-IIK-3.3[1] - ymets
MoJy4aTh HHPOPMAIIHIO,
aHAJIN3UPOBAThH €€
MPOBOUTH
KPUTHYECKHUM aHAIIN3;
B-I1K-3.3[1] - Bnanethb
COBPEMEHHBIMU
nakeTaMu Mporpamm
ISt 00paboTKH
pe3yIbTaToB
3KcnepuMeHTa; Bianers
METOJIaMU aHau3a U
00pabOTKH TOTYIaeMBIX




PaccunTeiBath
XapaKTePUCTHKU
sIepHO-(PU3NIECKOMH,
KubOeppu3ndecKoii u
AIEKTPOPU3NIECKOU
anmaparypbl

PazpabaTbiBaTh
TEXHOJIOTMUECKHE
MIPOLIECCHI U
TEXHUYECKYIO
JOKYMEHTAIUIO Ha
U3rOTOBJICHHE,
cOOpPKY, FOCTUPOBKY U
KOHTPOJIb OJIOKOB,
y3JIOB U JIeTaJIeH
puOOpoB U
KOMILJIEKCOB

XapaKTEPUCTHKU
SIePHO-(PU3UUECKOH,
kuodepuszndeckon u
ANMEKTPOPUINIECKOM
amnmapaTypbl

TexHonornueckue
MPOIIECCHI U
TEeXHUYECKast
JOKYMEHTaIUs Ha
AIepHO-(PU3NYECKHUE,
INMEKTPOPUINICCKUE U
kubeppusndeckue
puOOpHI U
yCTpOMCTBA

I1K-3.4 [1] - Criocoben
OCYILECTBIIATH PaOOTHI
M0 MaTeEMaTU4YECKOMY
MO/JICJINPOBAHUIO
MIPOXOKJICHHE SITIEPHOTO
U3JTy4YEHUs uyepes
BEIIECTBO U CO3/IaBaTh
IpoCTenIIne MOJeu
AJ1EPHO-(PUZNIECKOTO
npubopa

Ocnoeanue:
[TpodeccuonanbHpIi
cranzaapt: 29.004

IT1K-4 [1] - Criocoben
pa3zpabaThiBaTh
TEXHOJIOTUYECKUE
MPOIIECCHI U
TEXHHYECKYIO
JOKYMEHTAITUIO Ha
U3TOTOBIIEHHE, COOPKY,
IOCTHPOBKY U KOHTPOJIb
OJIOKOB, y3JI0B U
nerasneil mpudopoB U
KOMIUIEKCOB

Ocnosanue:
[TpodeccrnonambHbIM
cranaaprt: 29.004

JTAHHBIX
3-11K-3.4[1] - 3HaTh
OCHOBHBI€ TPUHIIUIIBI
B3aMMOJICHCTBHS
SIIEPHOTO U3ITYYEHHUS C
BEIIIECTBOM; 3HATh
COBPEMEHHBIN SA3bIK
MIPOTPaMMUPOBAHUS IS
COCTaBJICHUS
MPOCTEUIINX
MaTeMaTUYeCKOn
MOJIENH;

V-IIK-3.4[1] - ymets
COCTaBIISITh
MaTE€MaTUYECKYIO
MOJIENb SAJIEPHO-
duznyeckoro npudopa;
yMETh TPaMOTHO
MHTEPIPETUPOBATH
MOJTyYCHHBIC
pe3yabTaThl U BHOCUTD
YTOYHEHUS B
pa3pabaTeiBacMyIo
MOJIENb;

B-IIK-3.4[1] - Bnanetsb
COBPEMEHHBIMHU
SI3bIKaMU
IPOrpaMMHUPOBAHUS U
MaKeTaMH MpOrpaMm
JUTSI BBITIOJTHEHUS PadoT
0 MaTeMaTU4YECKOMY
MOJETUPOBAHUIO
IIPOLIECCOB
B3aUMOJICVCTBHUS
AJIEPHOTO U3ITYUYEHHUS C
BEILIECTBOM.
3-T1IK-4[1] - 3HaTh
MOPSIJIOK
OCYILECTBIIEHUS BCEX
BH/JIOB OTIEPALIN,
BXOJISIIINX B
TEXHOJIOTHYECKUI
npolecc; 3HaTh
OCHOBHBIE 33/1a4U U
CTauu
MIPOECKTUPOBAHMUS,
COCTaB
KOHCTPYKTOPCKHUX U
TEXHOJIOTHYECKHUX
JIOKyMEHTOB; 3HAaTh
NPUHIUIBI U MEXAHU3M
pa3paboTKu




TEXHUYECKON
JOKYMEHTAITUH Ha
U3rOTOBJICHHE, COOPKY,
IOCTHPOBKY U KOHTPOJIb
0JI0KOB, Y3JI0B U
neTaned npubopoB U
KOMIIJIEKCOB ;
V-TIK-4[1] - ymeTh
pa3pabaTbIBaTh Bce
BHJIbI OTIEpALIUA,
BXOJISIIUX B
TEXHOJIOTHYECKUI
HpOIIECC U3TOTOBJICHUS
0JIOKOB, y3JI0B U
nerasnei npubopoB U
KOMILJIEKCOB; YMETh
pa3pabarbIBaTh
KOHCTPYKTOPCKYIO U
TEXHOJIOTUYECKYIO
JOKYMEHTAIUIO Ha
U3rOTOBJICHHE, COOPKY,
IOCTHPOBKY U KOHTPOJIb
0JIOKOB, Y3JI0B U
neTaned npubopoB u
KOMILJICKCOB. ;
B-TIK-4[1] - BnageTs
HaBBIKaMU pa3pabOTKH
WHIMBUIYJIbHBIX,
TUIOBBIX U IPYMIOBBIX
TEXHOJIOTHIECKUX
IPOIIECCOB
M3TOTOBJICHHUSA OJIOKOB,
Y3JIOB U JIeTaJIe
npuOOpoB U
KOMILJIEKCOB; BIIAJIETh
HaBbIKaMU pa3padOTKH
TEXHOJIOTUYECKOM
JOKYMEHTAIUH Ha
U3rOTOBJIEHHE, COOPKY,
IOCTHPOBKY ¥ KOHTPOJIb
OJIOKOB, Y3JTIOB U
neraseil mpuOopoB U

KOMILIIEKCOB.
[IpoekTupoBaTh snepro-puszndeckue, | [IK-6 [1] - Cocoben 3-TIK-6[1] - 3HaTH BUIBI
CHeIHATbHY IO ANEKTPOPU3NYECKUE U | TPOESKTUPOBATH TEXHOJIOTHYECKHUX
OCHACTKY, kuobepdusnyeckue CIIEeLUATEHY IO MIPOLIECCOB
MPeyCMOTPEHHYIO puOOpHI U OCHACTKY, U3TOTOBJICHHUS
TEXHOJIOTHUEH yCTpOHCTBA PEIyCMOTPEHHYIO pruOOPOB, KOMIUIEKCOB
W3TOTOBJICHHUS SIIEPHO- TEXHOJIOTHEH U UX COCTAaBHBIX YacCTeii;
(bu3NIECKuX, W3TOTOBIICHHS 3HATH BH/IBI
ANEKTPOPUINIECKUX U npuOOPOB, KOMILIEKCOB | TEXHOIOTUYECKUX
KnOep(hU3nIeCKuX U X COCTaBHbIX YacTe | MpOIECCOB COOPKU




npubopoB,
KOMIIJIEKCOB U UX
COCTaBHBIX YacTel

Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt: 29.004

npubOpoB U
KOMILJIEKCOB ;
V-IIK-6[1] - ymeTts
IUIAHUPOBATh
HOTPEeOHOCTH B
00opyI0BaHUH,
MaTepHalIbHO
TEXHUUYECKUX pecypcax
U TIEpCOHAJIE IS
peanuzanuu
TE€XHOJIOTMYECKOI0
nporecca; yMeTh
OpPraHU30BBIBATH
MOJITOTOBKY H
HACTPOUKY
o0opyaoBaHus AJis
U3rOTOBJICHUS
npuOOpOB, KOMILJIEKCOB
U UX COCTABHBIX YacCTEH.

2

B-IIK-6[1] - Bnagets
HAaBBIKAMHU OpraHU3aliy
MaTepHaIbHO
TEXHHYECKOT'O
obecrieueHus
pa3paboTaHHOTO
TEXHOJOTHYECKOI0
porecca v HalaIKu
HE0OXOMMOT0
TEXHOJIOTHYECKOTO
000pyTI0BaHHUS.

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUTLIAHBI

Hamnpasnenus/nenu
BOCIIUTAHHUS
[Ipodeccuonansroe
BOCIIUTAHUE

[IpodeccuonanbHoe
BOCIIUTAaHUEC

3anaym BocIUTaHUS (KOJ)

Co3pnaHue ycinoBuid,
o0ecreunBaroInX,
(hopMUpOBaHHE KYJIbTYpPbI

MH(POPMALMOHHOM 0€301MacHOCTH

(B23)

Coznanue ycnosui,
o0ecreynBaroux,

(hopMHUpOBaHKE TBOPUYCCKOTO

BocnuraTenbHbBIN TOTEHITAAT
JUCITUTLTAH

Hcnonp30BaHne BOCIUTATETLHOTO
MOTEHIIAaa TUCIUTUINH
pohecCuOHATLHOTO MOAYJIS JUIst
dbopMupoBaHre 6a30BBIX HABHIKOB
nH(GOpPMaIMOHHOMN 0€30MacHOCTH
Yepes3 U3yueHUe MOCIEACTBUM
XaJIaTHOTO OTHOIICHHS K paboTe C
WH(GOPMAIIMOHHBIMU CUCTEMAaMU,
0a3aMu TaHHBIX (BKJIIOYast
MIEPCOHANBHBIE TaHHBIC), TPUEMaX U
METO/aX 3JI0yMBIIUICHHUKOB,
MOTEHI[MATILHOM YPOHE
MI0JIb30BATEIISIM.

1. Ucnionbp30BaHKne BOCIUTATENLHOTO
[IOTEHIINAIa TUCIUAIUINH "BBeaenue B
(bu3KKy B3aMMOACHCTBHUS




VHXEHEPHOT'O MBIIIJIEHUS U MOHM3UPYIOLIETO U3JIy4YEHHUS C
CTPEMIICHHUS K IIOCTOSHHOMY BemectsoM", "BBenenue B
camocoBepiieHcTBOBaHMIO (B43) | HeliTpoHHYyIO QU3UKY" 1715
dbopmupoBanus MpohecCuOHATHHOM
OTBETCTBEHHOCTH, TBOPUYECKOTO
WH)XEHEPHOTO MBIIIJICHUS ITyTEM
NPOBEACHUS (PU3NUECKUX
AKCIIEPUMEHTOB MO 3a/JaHHbBIN
METOJMKAM, YUUTBIBAS
KOHCTPYKTHUBHBIE 0COOEHHOCTHU
paspabaTbIBaeMOil aepHO-
buznyecKoil, 3MeKTpopu3NIECcKoil 1
KnOepu3nvecKoil anmnapaTypsl 1
COCTaBJICHUS OMMCAHUS MPOBOIUMBIX
HCCJIEJOBAHMM, OTUETOB, aHAJIN3A
pe3yNbTaToB U MOATOTOBKH Hay4HbIX
ny6nukanuii. 2. Mcnonb3oBanue
BOCIHUTATEIBHOTO MOTEHIINATA
JUCHUIUINHBI « OCHOBBI
MPOEKTUPOBAHUS KHOEPPUZNIECKUX
YCTPOMCTB U CUCTEMY IS
(bopMupOBaHUS IPUBEPKEHHOCTH K
npo¢eCcCHOHATIBHBIM LIEHHOCTSIM,
3THKE U KYJIbTYpE UH)KEHEpPa-
pa3paboTurKa, MOBBIILICHHUS HHTEpeca
K WH)KEHEPHO-IIPOEKTHON
JESATEIIBHOCTH YEPE3 U3yUEHUE
BOIIPOCOB NIPUMEHEHHS] METO/I0B
IIPOrPaMMHOI UHKEHEPUH B
[IPOEKTUPOBAHUHU, TOBBIIICHUS
paguanuoOHHON CTOMKOCTHU
anmnapaTtypbl U yuyeTa BHEIIHUX
BO3/AECHUCTBYIONIUX (PAKTOPOB,
03HAKOMJIEHHE C TEXHOJOTUSMU
IIPOMBIIIJIEHHOTO IPOU3BOJCTBA
MOCPEACTBOM MOTPYKEHUS
CTYJCHTOB B pa0OTy HayUHBIX
nabopaTopuid.

S. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:




Mo LoanoTA
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HIRIH

1-8

9-15

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

8 Cemecmp

[TepBsIii pazgen

Bropoi1 paznen

o

IL.IT

1

2




4,

v-
[1K-4,
B-
[1K-4,
3-11K-
0,

v-
[1K-6,
B-
[1K-6

Umoeo 3a 8§ Cemecmp 12/36/12 50

KonTpoabHbie 50 3, KII 3-TIK-
MeponpusiTuss 3a 8§ 2,
CemecTtp V-
[K-2,
V-
[K-3,
3-TIK-
1,
V-
[K-1,
V-
[K-2,
V-
[K-3,
3-TIK-
1,
V-
[TK-1

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o03na | Ilos1HOEe HAUMEHOBaHMNE
YeHHe
KN KonTposb 1o nroram
3 3auer
KII KypcoBoii npoekT
KAJIEHJIAPHBIN IVIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
u yac. , Jac. qac.
8 Cemecmp 12 36 12
1-8 IlepBbliii pa3aen 7 18 6
1-4 Geant4 Bcero ayiuTopHbIX 4acoB
BBoaHoe 3ansTue. MeToibl MOAECTMPOBAHUS SKCIIEPUMEHTOB. 3 | 8 | 2




[Taker 6mbnmorek Geant4. YcraHoBKa. 3ammyCcK MPOEKTOB.
[TonsTHS 3ammycKa, COOBITHS, TPEKA M IIara 4YacTUIIbL. 3aaHne
reoMeTpruu u CBOMCTB UCTOYHHUKA H3JIYyYCHUS. W3Bieuenne
MHGOPMAIIMHU O Pe3yJIbTaTaxX MOJCITUPOBAHHSI.

Ownutaiig

0 0 0

5-6 MCNP (0630p) Bcero aynutopHsix 4acoB
OyHKIIMOHAIBHBIC BO3MOKHOCTH TiporpaMmsbl. [Tonstue Tally. | 2 | 5 | 2
ToYHOCTH U JOCTOBEPHOCTH PE3YJILTATOB MOJAEIUPOBAHMUSI C Omnutaiin
HOMOLIBI0 MeT010B MonTe-Kapiio. 0 | 0 | 0

7-8 MCCMT Bcero aynutopHbIX 4acoB
3HakoMcTBO ¢ demo Bepcuel nporpaMMel. MojenupoBaHue 2 |5 |2
reoMeTpuHu IKcrepuMenTa. OTKIMK AETeKTOpa: UACAIbHbIN U ¢ | OHaiiH
Y4€TOM SHEPIreTUUECKOI0 pa3pelleHus peajJbHOro yCTpocTBa. | () 0 0

9-15 Bropoii paznen 5 18 6

9-11 SRIM-2013, AStar, EStar, PStar Bcero ayutopHbIX 4acoB
Bo3MoxHOCTH yKa3aHHBIX HHCTPYMEHTOB. B3aumoeiicTue 2 |8 |2
3apsOKEHHBIX YacTull ¢ BemecTBoM. O0padoTka nHdopmaiuu, Ownnaiin
MOJTyYE€HHOM ¢ MMOMOIIBIO JAHHBIX HHCTPYMEHTOB 0 0 0
MOJIETTUPOBAHUSI.

12 - 13 | SolidWorks, COMSOL Multiphysics (0030p) Bcero ayutopHbIx 4acoB
@OyHKIMOHAIBHBIE BO3MOXKHOCTH ITakeToB Simulation. Pacuer | 1 | 4 |4
KOHCTPYKIIMU Ha IPOYHOCTh. 3a7a4H 110 OLIEHKE TEII00TBoAa | OHyaiiH
OT 3JIEMEHTOB KOHCTpYKUMHU. PacueT mapameTrpoB 0 0 0
JIEKTPOTEXHUUECKUX YCTPOHCTB.

14 ZeMax (0030p) Bcero ayutopHbIx 4acoB
OyHKIMOHAIBHBIE BO3MOXKHOCTH MIporpaMMebl. basel nanusix ¢ | 1 |3 [0
ONTUYECKUMH ITapaMeTpaMu MaTEPHaJIOB. Omntaiia

0 |0 |0

15 TALYS-2.0, FLUKA Bcero aytuTopHbIX 4acoB
YcTaHoBKa nporpamMmsl. 3aryck IpOeKToOB. AHAIN3 1 |3 [0
MOJTy4aeMbIX Pe3yJIbTaTOB. Omnuaiin

0 |0 |0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o3una | [TosiHOe HaMMeHOBaHMe
YeHHue

2K DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMHU
BM Buneo-marepuainsl

AM Aynamno-mMarepuansl

[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUAIIb
ncC WNHTepakTUBHBINA CalT

TEMBbI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xanue
8 Cemecmp
1-4 Geant4




Mertoabl MOIETMPOBaHUS SKCTIepUMEHTOB. [lakeT 6nbIHnoTeK
Geant4. YcranoBka. 3amnyck npoekToB. [ToHsTus 3anycka,
COOBITHSI, TPEKA U IIara YacTHUIIbL. 3a/laHle TEOMETPUH U
CBOMCTB MCTOYHMKA M3ITydeHHUs. V3Bneuenne nHpopMarim o
pe3yabTaTax MOJICIMPOBAHMUSL.

MCNP

@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

Bo3M0OXHOCTH yKa3aHHBIX HHCTPYMEHTOB. B3anmozencreue
3apspKEHHBIX YacTull ¢ BeuiectBoM. O6paboTka nHpopmanuy,
IIOJIyYEHHOM € IIOMOIIBIO JaHHBIX HHCTPYMEHTOB
MOJIETTUPOBaHUS.

12-13

SolidWorks

@OyHKIMOHAIbHBIE BO3MOXKHOCTH TTakeToB Simulation. Pacuer
KOHCTPYKIIMU Ha MPOYHOCTh. 3aJIa4M 110 OI[EHKE TETUIOOTBOA
OT DJICMEHTOB KOHCTPYKIIHH.

14 -15

COMSOL Multiphysics
OyHKIMOHAIBHBIE BO3MOXKHOCTH MTPOrpaMMebl. Pacuet
IapaMeTPOB IICKTPOTEXHUICCKUX YCTPOMCTB.

TEMBbI TIPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kaHue

8 Cemecmp

1-4

Geant4

BBogHoe 3anaTHE. METOABI MOIETMPOBAHUS KCIIEPUMEHTOB.
[Taker 6mbnmorek Geant4. YcraHoBKa. 3ammyCcK MPOEKTOB.
[TonsaTHS 3amycKka, cCOOBITHS, TPEKA U I1ara YacTUIbl. 3aaHue
IT€OMETPUHU U CBOMCTB UCTOYHMKA U3JIydeHUs. [3BiieueHue
MH(POPMALIUU O pe3ysIbTaTaX MOAEIUPOBAHHUS.

MCNP (0630p)

OyHKIIMOHAIBHBIE BO3MOXKHOCTH Tiporpammel. [Tonstue Tally.
TO4YHOCTB U JOCTOBEPHOCTH PE3YyJIbTATOB MOJACIUPOBAHUS C
noMouipo Meto0B Mounte-Kapio.

MCC MT

3HakoMcTBO ¢ demo Bepcueil mporpaMMbl. MoaenupoBaHue
Tr€OMETPHUH IKCTIepUMeHTa. OTKIIMK JETEKTOpa: UICaTbHBIN U C
Y4E€TOM SHEPIreTUYECKOr0 pa3pelleHus peabHOTr0 YCTPOHCTBRA.

SRIM-2013, AStar, EStar, PStar

Bo3MoKHOCTH yKa3aHHBIX HHCTPYMEHTOB. B3aumoneiictaue
3apsDKEHHBIX YacTull ¢ BeriectBoM. O6paboTka nHpopmanmu,
MOJYYEHHOM ¢ OMOIIBIO TaHHBIX HHCTPYMEHTOB
MOJIETTUPOBAHUSI.

12

SolidWorks (0030p)
@OyHKIMOHAIbHBIE BO3MOXHOCTH NTakeToB Simulation. Pacuer
KOHCTPYKIIMU Ha IPOYHOCTh. 3a/1a4M 10 OIICHKE TeII00TBOA




OT 3JIEMEHTOB KOHCTPYKLHUH.

13 COMSOL Multiphysics (00630p)
QyHKIMOHAIBHBIE BO3MOKHOCTH IIporpaMmsl. Pacuer

MapaMeTPOB IEKTPOTEXHUUECKUX YCTPOUCTB.

14 ZeMax (0030p)
OyHKIMOHAIBHBIC BO3MOKHOCTH ITPOrpaMMBbI. ba3bl TaHHBIX ¢

ONTUYCCKUMMU ITapaMCTpaMH1 MaTCPpHUAJIOB.

15-16 | TALYS-2.0, FLUKA
VYcraHoBKa nporpamMmsl. 3arycK MpoeKToB. AHaIN3

IMOJYYaCMBIX PE3YyJIbTATOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

HCKHI/II/I " IPAKTUYCCKHUE 3aHATHA

7. ®OHJ OHEHOYHBIX CPEJICTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO AUCLUILINHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIMA W UX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIICTCHIMSAMH H (OopMaMH KOHTpPOJII HUX OCBOCHHS

IpeACTaBICHA B CIeayIoIel Tabaume:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAlMOHHOE MepPONPUATHE
(KII 1)

IK-1 3-1IK-1 3, KI1, K1-8
VY-IIK-1 3, KII, K-8
B-IIK-1 KH-15

[IK-2 3-T1K-2 3, KHU-15
V-IIK-2 3, KII, K-8
B-ITK-2 KU-15

[K-3 3-11K-3 KHU-15
VY-IIK-3 3, KII, KH1-15
B-TIK-3 KHU-15

[IK-3.1 3-11K-3.1 KHU-15
VY-I1K-3.1 KU-15
B-TIK-3.1 KHU-15

[1K-3.3 3-11K-3.3 K-8
VY-1IK-3.3 K-8
B-I1K-3.3 KHU-15

[1K-3.4 3-11K-3.4 K-8
VY-IIK-3.4 KH-15
B-TIK-3.4 KU-15

[1K-4 3-11K-4 KHU-15
Y-11IK-4 KH-15
B-ITK-4 KHU-15

ITK-6 3-1IK-6 KH-15
VY-T1K-6 KU-15
B-IIK-6 KHU-15




HIxkanbl oneHKH 00pa3oBaTEeNIbLHbBIX J10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOr0 Oajljla BKIIOYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsieT co00i cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUI B paMKax TEKYIIErO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOLICH IIKAJIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS Y4eOHOU JUCITUTIIMHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJIICHTY, €CJI1 OH TJTyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEIOBATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPapHUIECKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPIO 3HACT

MaTepHaj, TPaMOTHO U TI0 CYLIECTBY
u3Jaraer ero, He JOIMyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 OneHKa «yIOBIETBOPUTEIHHOY

BBICTABJISIETCSI CTYICHTY, €CJIH OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOHII €T0 JIeTaNEei, J0MyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHBIC
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYSCKOM MOCIICA0BATSILHOCTH B
M3JI0KEHUH TPOrPaMMHOI0 MaTepHaIa.

O1ieHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HE
3HAET 3HAYUTENIBHOMN YacTH
MPOrpaMMHOT0 MaTepuala, JOMyCKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
1K KHEYO0BI1eMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHO
CTaBUTCSI CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOTOJDKUTE 00yUeHHE 0e3
JOITIOJTHUTCIIbBHBIX 3aHSATUH 110

COOTBCTCTBYIOH_Ief/i JUCHUIIIINHE.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUILJIUHBI

OCHOBHAZA JIMTEPATYPA:

1. DU K 64 Anroputmsl u iporpaMmsl. S3eik C++ : yue6HOe mocobue, Cankt-IlerepOypr: Jlanp, 2021



2. 539.1 1169 Ilpaktuueckas CHEKTPOMETpPHUS SACPHBIX U3TYUeHUH : yueOHoe ocodue, Mockaa:
HUAY MUDU, 2016

3. OU P 98 Craructudeckne MeTo1bl 00pabOTKH PE3yIbTaTOB U3MEPEHUH (C MpUMEpPaMu B Cpelie
Mathcad) : Yuebnoe mocobue, Mocksa: byku Beau, 2019

JOITOJIHUTEJIbHA S JIMTEPATYPA:
I[MPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE IpOorpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
T CIATITAHBI

CHGI_II/IaJ'ILHOC MaTepHUAJIbHO-TCXHUYICCKOC obOecrnieucHUEe HE Tpe6yeTc;1

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

1. ObuMe moIoKEeHHs

1.1. Ilpu peanuszanuu nporpaMmsbl JUCHUIUIMHBI UCIOJIB3YIOTCS 00pa30BaTEIbHbBIE TEXHOIOIHH
B (opMe NEeKIUiA, MPaKTHYECKUX 3aHATUH, JIAOOPATOPHBIX PAadOT M CAMOCTOSATENHHOW pabOTHI C
ucrnosb3oBaHueM Internet-pecypcoB, MeToaMyecKux pa3pabOTOK, Y4eOHOH, HAyYHO-IOIMYJISIPHOU H
HAay4YHOH JTUTEPATYPHI.

1.2. IIpuctynas K U3y4eHUIO JUCLUIUIMHBI CTYJEHTY HEOOXOAMMO O3HAKOMMTBHCS C LEISIMU U
3ajayaMy  JIUCLMIUIMHBL, COJEp’KaHHueM paboyeil mporpamMmbl AUCHUILUIMHBI, PEKOMEHIYEMbIMU
JUTEPATypHbIMH  HMCTOYHMKAMM, METOAWYECKMMHU pa3paboTKaMM 1O JaHHOW JAUCLUILIUHE,
MMEIOIIMMHUCS Ha 00pa3oBaTeIbHOM MOpTaIe U caiTe Kadenpsl.

2. PexoMeHganuu 1o NoAroTOBKE K JIEKIIMOHHBIM 3aHITHSIM.

2.1. V3yuyeHue AUCHUIUIMHBI TPEOYET CHUCTEMATHYECKOTO U TOCIEIOBATEIHLHOTO HAKOTUICHHS
3HAHWUMH, CJIEIOBATENIbHO, MPOIYCKU OTIENbHBIX TEM HE TO3BOJSIOT TIIyOOKO OCBOUTH IPEIMET.
[ToaTomy cTyneHTam, MPOMYCTUBIINM 3aHATH, HEOOXOIUMO CaMOCTOSATENBHO TPOPadOTATh TEMY.

2.2. Jlna moHWMaHUsS Marepuanga y4yeOHOW IUCHUIUIMHBI M KAa4eCTBEHHOTO €r0 YCBOCHHS
peKOMeHAyeTCsl BecTH KOHcNeKT Jekiuil. KoHcmekTupoBaHue mnpexacraBiseT coOoi cxaroe H
CBOOOHOE M3JI0KEHUE Hanboee BaXKHBIX, KAPAUHAIBHBIX BOIIPOCOB TEMBI, H3J1araéMoi B JEKIHH.

2.3. Ilepen ouepenHO JNEKLIMEN caeayeT MPOCMOTPETh IO KOHCIEKTY MaTepuai Mpeablayen
JEeKIIMM U TpopabaThiBaTh y4eOHBIM MaTepHai JIGKIUU M0 Yy4eOHUKY M y4eOHBIM MOCOOMSIM ISt
YCHELIHOr0 OCBOEHMSI MaTepHaa.

2.4. Bo3HHKaOIIME BOIIPOCH U HEMIOHSATHBIE MOMEHTHI MOYKHO 3aIMCHIBATh B KOHCIIEKT, YTOOBI
CIPOCHUTH O HUX y MPENOoJaBaTeIs Ha JIEKIUH.

3. PexoMeHaanuu 1o noAroToBKe K NPaKTUYECKUM 3aHITUSAM.



3.1. TlpakTtuueckue 3aHATHS CIyXaT HOJs 3aKpeIyIeHUS HW3YYEHHOTO TEOPETHYECKOTrO
MaTepuana. IloAroroBka K NpakTUYECKOMY 3aHATHIO BKIIOYAeT B ceOd TeKyllyro paboTy Hax
y4eOHBIMM MaTepHajaMd C HCIOJb30BAHUEM KOHCIIEKTOB W PEKOMEHAYeMOW OCHOBHOW U
JOTIOJTHUTEIBHOM JINTEPATyPHI.

3.2. Ilpu moAroToBke K MNPAKTUYECKUM 3aHITHUSIM CIEQyeT NpopadoTaTh TEOPETHUECKH
MaTepuaia Mo PEKOMEHJOBAHHBIM JUTEPATypHBIM HCTOYHHMKAM, BHUMATEJIBHO MPOYUTATh MaTepuall
JEKIUH, OTHOCAIIUXCS K TAaHHOMY MPAaKTHYECKOMY 3aHSTHIO.

3.3. B xome mpakTHYECKHX 3aHATUN JaBaTh KOHKPETHbIC, YETKHUE OTBETHI IO CYIIECTBY
BOIPOCOB, JOBOJUTH KKIYIO 33/7a4y O OKOHYATEIBHOTO pEIICHHS], JeMOHCTPUPOBATh MOHUMAHHE
MPOBEJICHHBIX pacueToB (aHANM30B, CHUTyalWii), B ClIy4ae 3aTpyOHCHHI oOpamarbcs K
IIpenoaaBaTelto.

4. PexoMeHaIuu 1O MOJATOTOBKE U BBIMOJIHEHHUIO TA0OPATOPHBIX padoT.

4.1. JlabopaTopHbie pabOTHI - 3TO OJIMH U3 OCHOBHBIX BUJIOB YUE€OHBIX 3aHSATHN, HAITPABICHHBIN
Ha  OKCIIEPUMEHTAJIbHOE  TMOATBEPXKICHHE  TEOPETHUYECKUX  mojiokeHud.  OOywarommecs
CaMOCTOSITENIbHO BBITIOJHSIOT 33JaHUS MOl KOHTPOJIEM IMPEMNOIaBaTelisi B COOTBETCTBUU C U3Y4aeMbIM
coJiep>kaHueM ydeOHoro marepuana. OOydaromuMcsi PEeKOMEHAYETCS O3HAKOMUTHCS C TpadukoM
BBITMIOJTHEHUSI Ta0OPATOPHBIX paboT COrNacHO KalleHAApHOMY TUIaHY IUCHUTUTHHEIL.

4.2. Tlepen BbIMONHEHHEM J1a0OPaTOPHOW pPAaOOTHI CIIEAYET CaMOCTOSATENBHO HW3YyYUTh
TEOPETUYECKYI0 YacTh pabOThI, WCIOIB3Ys JIA0OPATOPHBIA MPAKTUKYyM, IMOATOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.3. Tlepen BBHINOTHEHWEM KaXJOW pPabOTBI MPEIIIECTBYET TPOBEPKAa TOTOBHOCTH K
nabopaTopHo# padote (cM. 1m.4.2), KOTopas MPOU3BOIUTCS MPEMOIaBATEIICM.

CTyleHT OKeH:

- 3HaTh OTBETHl HA KOHTPOJIbHBIE BOMPOCH! ISl MPOBEPKU TCOPETHUECKUX 3HAHUN, YMEHHUH U
HABBIKOB JI0 BBINOJIHEHUS PabOThl (KOHTPOJIBHBIE BOMPOCHI MPHIIATAI0TCs);

- CaMOCTOSITEIbHO M3YyYUTh METOJUYECKUE YKa3aHHUA [0 MPOBEJCHHUI0O KOHKPETHOM
nabopaTopHOii paboThI;

- MOJITOTOBUTH (POPMY OTHETA;

- YMETb COCTABIIATh CTPYKTYPHYIO CXeMY H3MEPEHHIA;

- OBITb TOTOBBIM MPOAEMOHCTPHPOBATH H300paKEHUE TPEAIOIAraeMOro XO0/a KpPHUBBIX,
KOTOpBI€ OyIyT CHUMAThCS B padoTe,....

[lo wrToram mpoBepkH TpernojaaBareib MPUHUMAET pEUIeHHe O JONMycKe CTyJIeHTa K
BBITMOJTHEHUIO JTA00OPaTOPHON padOTHI.

4.4. Tlepen BBINOJHEHUEM JTA0OPATOPHON paOOTHI CTYJAEHT MPOXOJUT UHCTPYKTAXK MO TEXHUKE
6e3omacHocTH (TIpU HEOOXOTUMOCTH).

4.5. B mporecce nabopaTropHOil pabOThI YETKO CJENOBaTh HHCTPYKIMSAM H yKa3aHUSIM
MIperoiaBaTelisi WK JIeKYyPHOTO JIabOpaHTa, He MPUCTYNATh K BHIIOJHEHHIO Pa0OThI 0€3 pa3penieHus;
PYKOBOJICTBOBATHCS TIPAaBHIIAMU TEXHHUKH O€30MACHOCTH U MEpPaMH MPEJOCTOPOKHOCTH, YKa3aHHBIMH
B ONMHCAHMX; (PUKCUPOBATH B JAOOPATOPHOM KypHAJIe pe3yIbTaThl U3MEPEHUH IJIS TTOCIIEAYIOMEH X
o6pabotku. [lo 3aBepmieHn0 pabOThHl MPHUBECTH pabodee MECTO B MOPSIOK M CIaTh JabOpaTOpHBII
CTEH]I IPETIOAABATENIO WIH JS)KYPHOMY JTaOOpaHTy.

4.6. BeinmonHeHne pabOThl 3aKaHYMBAETCSI COCTABIICHHUEM KPAaTKOro OTYETa, B KOTOPOM CJEIyeT
yKa3zaTh: YTO U KaKUM METOJIOM HCCIEAO0BaJIOCh WJIM OMPENesIoCh; KaKOH pe3yibTaT U C KaKUMH
MOTPEIIHOCTSIMA  (a0COMIOTHBIME ¥ OTHOCUTENIBHBIMH) OBUT TOJNYYeH; KpaTkoe OOCYXKICHHE
MOJTyYCHHBIX PE3yJbTAaTOB. 3alIUTUTh PE3yJNbTaThl J1a0OpaToOpHOW paboThl ciexyer A0 Hadaia



CIeyIoIIel Mo pacnucaHuio paboTel. He pexomeHmyercs umMeTh Ooljiee OAHON HE CHAaHHOW pPaboTHI
nepes] HayajaoM CIIeAYIONIel paboThI.

5. CamocrosTenbHas paboTa 00yJaroIIIXCs

5.1. CamocrositenpHasi paboTa mpesmnosiaraeT (HOPMUPOBAHHE M YCBOCHHE TEOPETUUYECKOTO
MaTepuasia Ha 0a3e W3Y4YCHHS W CHUCTEMAaTH3allil MaTepHajoB YYeOHHKOB, OQHIIMATBHBIX
roCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIOJIb30BAHHEM
MH(OPMAaLIMOHHO-TTOUCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn HTepHeT.

5.2. OOyyarommmcsi CileIyeT pPYKOBOJACTBOBAaThCS TpauKOM CaMOCTOSTENbHON paboThI,
oTnpeAeNieHHbIM Pa0OUMM TJIAHOM JUCIHMIUIMHBI U BBIMOJHATH BCE IJIAHOBHIC 3a/IaHUs, BBIJaBAEMbIC
MperoiaBaTeNieM Il CAMOCTOSATEIbHOM PaOOThI, U MPEACTABIATh UX B YCTAHOBJICHHBIN CPOK.

6. PexoMeHanuu 1o moAroToBKE M CAa4Ye aTTeCTAIUH M0 JUCIUTUIMHE.

6.1. ArrecTanys MO AWCLUUIUIMHE OCHOBaHAa Ha OaJuIbHO-pEHTHMHIOBOM cucTeMe, KOTopas
BKJTIOYAET TEKYIIUH KOHTPOJb YCIIEBAEMOCTH, PYyOSKHBI KOHTPOJIb B CEMECTPE U MPOMEKYTOUHYIO
aTTeCTalHIO [0 UTOTaM OCBOEHUS JUCLUILTUHBIL.

6.2. Texymuii KOHTPOJIb MOJIPa3yMeBaeT MPOBEPKY T'OTOBHOCTH CTYJIEHTOB K 3aHATHSIM, JUIS
4Yero MOryT ObITh UCHOJb30BaHbl Pa3MYHbIE MPOBEPOUHBIC 3aAaHUs. [IpOX0KIeHUE KOHTPOJBHBIX
pyOexxell TpOBOAUTCS B CEpPEeIMHE M B KOHIIE CEMecTpa M MOXKET OCYIIECTBIATHCS B BUJC
KOHTPOJIbHBIX pa0OT, MUCbMEHHBIX OMPOCOB M T.A. DTall NMPOMEXYTOUHOH aTTecTalMy MO UTOraM
OCBOCHMS TUCHMIUIMHBI B IIEJIOM TNOJpa3yMeBaeT cAady 5K3aMeHa M KypcoBOro mnpoekra. llpu
MOJITOTOBKE K IPOMEXKYTOYHOH aTTecTalul HEOOXOIMMO IO PEKOMEHJOBAHHBIM JIUTEPATYpPHBIM
WCTOYHHKAM MpPOpadOTaTh TEOPETHUYECKHI MaTephall M BHUMATEIFHO W3YYWUTh MaTepHai JIEKIHH,
COOTBETCTBYIOIIUI BOIPOCAaM, BBIHOCHMBIM Ha aTTECTAIHIO.

6.3. Tembl KypcOBOro MpOEKTa BbIIACT NpenoaaBaresib. KypcoBOW MNPOEKT BBIMOIHAETCS
CTYJIEHTaMH CaMOCTOSITEIbHO U CIaeTCsl B KOHIIE Kypca.

11.  YYEBHO-METOJWYECKHWUE PEKOMEHJIALIUM JJI51 IPEMOJABATEJIEN

1. ObuMe nosoKeHHs

1.1. IIpu peanu3anuu nIporpaMMbl AUCIUILTAHBI UCTIOIB3YIOTCS 00pa30BaTe/IbHBIE TEXHOJIOTUU
B (opMme NEeKIUid, MPaKTHYECKUX 3aHATUH, JIAOOPATOPHBIX PAadOT M CaAMOCTOSATENBHOW paboTHI C
ucrnosib3oBaHueM Internet-pecypcoB, MeToaMYECKUX pa3pabOTOK, Y4eOHOH, HAy4YHO-IOIMYJISIPHOM H
Hay4YHOU JIUTEPATYPBHI.

1.2. Ha nepBOM 3aHATHH NIPENOIABATEINb:

- 3HAKOMHUT CTYZACHTOB C LEISIMHM M 3aJa4aMU IPENOJaBAEMON IUCUUIUIMHBI, ONPENCIET €€
MECTO B 00pa3oBaTeIbHOI Mporpamme, 0003HauaeT MEXIUCIUITIIMHAPHbIE CBSI3H;

- YTOUHSICT HAlOJIHEHWE JIEKUMH M IUJIaHbl MPAKTUYECKHX (CEMHMHAPCKHX, J1a00paTOPHBIX)
3aHATUI B COOTBETCTBMU C paboyeil MporpaMMoi JAUCHUIUIMHBI, C Y4€TOM KOHTHHI'€HTAa U YPOBHS
MIOATOTOBKU CTYJIEHTOB;

- pPEKOMEHAYyeT OCHOBHYIO U [JOINOJHMUTEIbHYIO JIUTEpPATypy Ul YCHEIIHOIO OCBOEHHUS
JTUCLUILTNHBL;

- TOBOJUT J10 CBEJICHUS CTYJIEHTOB CUCTEMY OLICHKU 3HaHUH.

2. PexoMeHanuu 1o noAroTOBKE U NMPENOJAaBAHUIO JUCLIUILINHEI

2.1. PexomeHnaanuu 1o noAroTOBKE U MPOBEICHUIO JICKIUMN:

2.1.1. Lenp nexkuuu - OpraHu3alysl LEJICHANPABICHHOW I103HABATEIbHON JESATEIBHOCTH
CTYACHTOB 10 OBJIQJCHUIO MPOrpaMMHBIM MaTepuajgoM yueOHOM aucuumiuuHsl. Ilpu 3TOM



JIEKIIMOHHBI Marepuanl pPEeKOMEHAYETCS TOCTOSHHO aKTyaJu3upoBaTh (BHOCUTH 3aMEUaHus,
JIOTIOJIHEHUS, TIOSCHEHUS U T.[1.).

2.1.2. K TUONUYHBIM CTPYKTYPHBIM JJIEMEHTAM JEKIHUU OTHOCSTCS: BCTYIUICHHE, OCHOBHAs
4yacTb, 3aK/II0UYeHHE. B Hauane nexkuuu npenojaBaTellb Ha3bIBa€T TEMY JIEKLIMH, OCHOBHBIE BOIIPOCHI,
BBIHOCHMbIE Ha JIEKIMIO, YKa3blBa€T OCHOBHYIO M JIONOJHUTENIbHYIO JUTEpaTypy M TJaBbl H
naparpadsl B HEl, TJe U3JI0KEH MaTepuai Jekuun. [locme kaxaoro pasaena AenarTcs 00o0anme
BBIBOJIbI U JJAOTCS YKa3aHHs 110 CAaMOCTOSITENIbHOM paboTe Ha/l MaTepruaIoM JEKIUH.

2.1.3. PexomeHayeTcs MaKCHMalbHO HCIIONB30BaTh HATJSAHBIE MOCOOUST U TEXHUYECKHE
cpenctBa oOyueHus. [{ist aToro pazpabareiBatoTcsi pe3eHTannu. Kaxaplil cnaiin qomkeH couepkarb
OCHOBHBI€ TIOJIO)KEHHSI W COINPOBOXKIATHCA JOMOJHUTENIbHBIMA NPUMEPAMH U TOSCHEHUSIMH
IpenojaBaTes.

2.2. PexomeH1aliuy MO NOJTOTOBKE U MPOBEACHUIO MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHUI:

2.2.1. lenp mpakThyecKuX (CEMUHAPCKUX) 3aHATUN - MPEIOCTABICHUE BO3MOKHOCTEH ISt
yIrayOJIeHHOTO HW3Yy4YEeHHUS TEOpUH, OBJIAJICHUS MPAKTUYECKUMU HABbIKAMH U BbIPAaOOTKH
CaMOCTOSITENILHOTO TBOPYECKOI'O MBIUICHUS Y CTy/IeHToB. Ha kaxaom Takom 3aHsTuu oOydaromuecs
pelIaloT MPaKTHYECKHEe 33/JaYd U JIEMOHCTPUPYIOT PEe3yJbTaThl BBHIMOJIHEHHS JOMAIIHETO 3aJaHMUs,
BBIIAaHHOTO HA MPEbIAYIIEeM 3aHITHH.

2.2.2. ]l MakCUMajabHOTO YCBOEHHUS JUCHUIUIMHBI PEKOMEHYETCSl BBIIIOJIHEHHE PACUETHO-
rpaduyeckux paboT CTY/IEHTOB MO MaTepuajaM JISKIMA U mpakTudeckux padot. [logbopka 3amanmii
OCYIIECTBJISIETCS. HA OCHOBE HM3YYEHHOTO TEOPETUYECKOro Marepuana. Takod MOAXOJA IO3BOJIIET
MOBBICUTh MOTHUBALIMIO CTYA€HTOB IPU KOHCIEKTUPOBAHUH JIEKIIMOHHOTO MaTepHaa.

2.3. PekoMeHmanmu 1mo opraHu3ami pyKOBOJCTBA CAMOCTOSITEIbHON PaboTO# CTYIEHTOB

2.3.1. CamocTtosTenbHas paboTa mpesmnonaraeT (GOPMUPOBAHKE W YCBOCHHUE TEOPETHUECKOTO
MaTepuaga Ha Oaze M3yuyeHUS U CHCTEMaTH3allid MaTepHalioB Yy4eOHUKOB, OQUIIHATBHBIX
rOCy/IapCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MAaTE€PHAJIOB C HCIOJb30BAHHEM
MH(OPMALIMOHHO-TIOUCKOBBIX CUCTEM, KOMITbIOTEpHO ceTn HTepHeT.

2.3.2. B xoae pyKOBOJCTBa CaMOCTOSITETIbHON pabOoTO# CTYAEHTOB MpenoaBareib IpruooIaeT
WX K HAyYHOMY TBOPYECTBY, IOUCKY M PEIICHUIO aKTYaJIbHBIX COBPEMEHHBIX MIPOOIIEM.

2.4. PekoMeH1allMH 110 TTOJATOTOBKE U MIPOBEICHUIO JIA0OPATOPHBIX padoT.

2.4.1. JlabopaTopHas (mpakThyeckas) padoTa - 3TO TaKOW MeTOj]] OO0ydeHHs, MPU KOTOPOM
oOyuJaroluecs: MoJi pyKOBOJICTBOM IPENOaBaTeNsl U MO 3apaHee HAMEYEHHOMY IUIaHy MPOJIENIbIBAIOT
OTIBITHl MJIU BBITIOJHSIOT ONpECIICHHbIE MPAaKTHYECKUEe 3a/1aHus U B MPOLIECCE WX BOCIPUHUMAIOT U
OCMBICJIMBAIOT HOBBIHM y4eOHBINH MaTepHar.

2.4.2. Tlepen BBHIMOTHEHHEM KaKI0W paOOTHl MPEAIIECTBYET MPOBEpKa TOTOBHOCTU K
nabopatopHoii padote (cM. 1m.2.4.1.), KOTOpas NPOU3BOIUTCS MPEIOIaBATENEM.

IIpenogaBaTens OLEHUBAET YPOBEHb IOATOTOBKM CTYJIEHTOB IO CIEAYIOLIUM KIIOYEBBIM
KPUTEPUSIM:

- TIOJATrOTOBKAa OTBETOB Ha KOHTPOJBbHBIE BOIPOCHI AJISi MPOBEPKHU TEOPETUUYECKUX 3HAHHM,
YMEHUH U HABBIKOB JI0 BBIMOJHEHUS PaOOTHI (KOHTPOJIBHBIE BOIIPOCHI IPHIIATAIOTCS);

- CaMOCTOSITENIbHOE HW3Y4YeHHE METOJUMYECKHX YKa3aHUM MO0 MPOBEJCHHI0 KOHKPETHOM
nabopaTopHOU pabOTHI;

- IOATOTOBKA (POPMBI OTYETA;

JlommyckaeTcs TaKKe BBEIEHUE APYTUX BOIIPOCOB:

- COCTaBJICHUE CTPYKTYPHOM CXEMbI U3MEPECHU;

- U300pakeHUE MPEANOIaraéMoro xo/1a KpuBbIX, KOTOpble OyyT CHUMATbCs B padoTe,. ...



[Io wrToram mpoBepKkH TpeNnoAaBaTelb MPUHUMAET pEHICHHEe O JOMyCKe CTylIeHTa K
BBITIOTHEHUIO JTA0OpaTOPHOM pabOThl W TPOBOAWT JUIsl CTYACHTOB HWHCTPYKTaX 10 TEXHUKE
06e30macHOCTH (MPU HEOOXOAUMOCTH).

2.4.3. IlpoBenenue maboOpaTopHBIX PaOOT BKIIOUAET B CEOS CIEAYIONIME METOJIUYECKHE
TTPUEMBI:

- IOCTAHOBKY TEMbI 3aHATUHN U OIpe/eIeHHe 3a/1a4 JJaOopaTOPHO-NIPAKTHUECKOI padoThI;

- OmpeJeNieHrne mopsaKa 1a00paTOpHO-MPAKTUUECKON PabOThI MIIM OTNIEIbHBIX €€ ATAIOB;

- HEMOCPEACTBEHHOE BBIMOJIHEHUE JIa0OpATOPHO-MIPAKTHUECKONH paboThl yYaIUMHUCS H
KOHTPOJIb MPENOABATENS 32 XO/IOM 3aHATHI U COOTIOICHIEM TeXHUKH 0€30MacHOCTH;

- TOJIBEJICHHE HUTOTOB JIAOOPATOPHO-NPAKTUUECKOH paboThl U (hopMyTupoBaHHE OCHOBHBIX
BBIBOJIOB.

2.44. [llpenogaBaTenb NPOBEPSET PE3yNbTaThl BHIMOJHEHUS J1AOOpaTOpHOW pabdoTHI,
oQOpMIIEHHOHN ydJamuMucs B BUAE OT4eTa, ¢GopMa M COAEpKAHHE KOTOPOTO OIpPEAesSIoTCs
COOTBETCTBYIOIIMMHU PEKOMEHJAIUSIMU, IPUBECHHBIMU B JIA0OPATOPHOM MPAKTUKYME AUCLUTUIHHBI.

2.4.5. OueHku 3a BBITIOJIHEHHE J1a0OpPaTOPHON pPabOTHI SBISIFOTCSA TOKA3aTENsIMHU TEKYIICH
yCIEeBAEMOCTH YYaIlIUXCs 10 y4eOHON AUCHUTIIHHE.

2.5. PexoMeHIa1iuu MO OCYIIECTBICHUIO KOHTPOJIS 3HAHUN 00ydaeMbIX

2.5.1. Tlo pucuumnivHe AEWCTBYeT OalbHO-PEHTHHIOBas CHCTEMa, KOTOpas BKIIIOYAeT
TEKyIIMAd KOHTPOJIb YCIIEBAEMOCTHM U IPOMEKYTOUHYIO AaTTECTAllMI0 II0 HUTOraM OCBOCHHS
JTUCTIATUTAHBI

2.5.2. Tlo nucuMIUIMHE TPETyCMOTPEHBI CIEAYIOUINE BHUJbI aTTECTALMU: TEKYLIUH KOHTPOJIb,
pPyOEKHBIN KOHTPOJb U TPOMEKYTOUHAS aTTECTAIINS.

2.5.3. Texyuuii KOHTPOJIb MOAPA3YMEBAET MPOBEPKY FOTOBHOCTH CTYJIEHTOB K JIEKIIMOHHBIM,
CEMHUHApPCKUM, JaOOPAaTOPHBIM M MPAKTUYECKUM 3aHATUSM, MOTYT OBITh HCIIOJI30BAHBI PA3JIUYHbIC
MIPOBEPOYHBIE 3a/IaHUSI.

2.5.4. IIpoxoxaeHre KOHTPOJIbHBIX PyOekel Mo UTOraM OCBOSHHS AUCHIUILIIMHBI TPOBOAUTCS B
CEpEeIUHE U B KOHLIE CEMECTPA.

2.5.5. Dran npoMeXyTOYHOW aTTeCTallud II0 WTOraM OCBOEHMS JUCUUIUIMHBI B LIEJIOM
[0/Ipa3yMeBaeT NMPUEM 3K3aMeHa U CAaMOCTOATEIbHYIO ITOATOTOBKY K HEMY.

2.5.6. Tembl KypcoBOro MpoOEKTa BBIJAET MpemnojaBarenb. KypcoBol NHpOEKT BBINOIHSIETCS
CTYJEHTaMH CaMOCTOSITEJIbHO M NpPENojaBaTesb NMPUHUMAET cJadyy KypCOBOI'O IPOEKTa B KOHILIE
cemecTpa.

ABTOpP(BI):
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