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BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

NMHCTUTYT UHTEJUIEKTY AJIbHBIX KUBEPHETUYECKUX CUCTEM
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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
MATEMATHUYECKHUE MO/JIEJIN ®U3NYECKUX [TPOLIECCOB
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AHHOTANIUA

DTOT KypC OMHUCHIBAET METO/IbI TOCTPOCHUS MAaTEMaTHYECKUX MOJIeNIel YCTPOUCTB (Hampumepe
ATOMHBIX AJICKTPOCTAHILIMM) JUIsl 3aja4 YIpaBieHUs U KOHTpoJid. M3yudaercs MeTOAuKa MOCTPOCHUS
MaTE€MaTUYECKUX MOJEJIEH TOITIMBHOIO MIEMEHTA, KaHaJIa peakTopa U aporeHeparopa.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

[lensimu  ocBOeHUS y4eOHOW AMCHMIUIMHBI «MareMaTuyecKue MOoJeTH  (HU3NIECKUX
MPOIIECCOBY SIBJISIOTCS:

* [10Ka3aTh 00JaCTh pa3pabO0TKH COBPEMEHHOTO MPUKJIATHOIO MATEMAaTUIECKOTO 00CCIICUCHHUS;

* Ha KOHKDPETHBIX MPUMEPax IMPOJCMOHCTPUPOBATH MAaTEMAaTHYCCKUE MOJCIH (DU3UUECKUX
MPOLIECCOB;

¢ II0Ka3aTb HpOGHeMI)I yrpaBJICHUA CJIIOKHBIM TCXHHUYCCKUM O6T)€KTOM — SJACPHBIM
9HEProOIOKOM.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

OcBocHME JNAaHHOM JUCHMIUIMHBI JOJDKHO IIPENUIECTBOBATH  OCBOCHHUIO  CIEAYIOLIMX
JUCLUTUINH:

HenpepbiBHbIE MaTeMaTHYECKHE MOJIENIN

TexHomnorus pa3paboTKu, BepupHUKaLMs U cepTUPUKALNA IPOrPaMMHOT0 00ecreyeHHsI

HUP B obmactu pa3pabOTKH MaTeMaTHYeCKOro 00eCIIeYeHHUS SACPHO-IHEPTETHUECKUX CUCTEM

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccHOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIN KOI[ W HAUMCHOBAHUC NMHAUKATOpPA JOCTUIKCHUSA

KOMIIETCHITHH
OIIK-2 [1] — Crocoben ucnonb3oBats  3-OINK-2 [1] — 3HaTh cylIeCTBYOIINE MATEMAaTHUECKUE
U aIallTHPOBATH CYIIECTBYIOIINE METO/IbI X CHCTEMBI IPOTPAMMHPOBAHUS HEOOXOIUMBbIE JITSI

MaTEMaTUYECKUE METOJbI U CUCTEMBl | peaJIM3alK AJITOPUTMOB PEIIEHUS NPUKIAIHBIX 3a1a4
nporpamMmmupoBanus st paspadorku | Y-OIIK-2 [1] — ymeTs HCHOIb30BaTh U aaTHPOBATh

U peaJn3aluy alfOPUTMOB PEILIEHUSI | CYIIECTBYIOUIME MAaTEMAaTUYECKUE METOBI U CUCTEMBI
MPUKJIAIHBIX 3324 [IPOrpaMMHUPOBAHUS HEOOXOIUMBIE ISl pealln3aluu
QITOPUTMOB pEIIeHUs PUKIATHBIX 33124

B-OI1K-2 [1] — BiaaeTh HaBBIKAMHU peai3aiun
MaTeMaTHYECKUX aJrOPUTMOB /ISl pEIICHUS PUKIATHBIX
3ajjau C UCHOJIb30BAHUEM CYILECTBYIOIUX CUCTEM
IPOTpaMMUPOBAHUS

OIIK-3 [1] — Cniocoben mpumensats 1 3-OI1K-3 [1] — 3HaTh NpUHIMTIBI TOCTPOCHHUS

MO (PUITIPOBATH MATEMATHYCCKUE MaTeMaTHYECKUX Mojesel (PU3MYeCKUX SIBICHUI 1
MOJICTIH JJIsl pEILICHNUS 33/1a4 B HPOLIECCOB

obacTu mpohecCHoHATLHON VY-OIIK-3 [1] — ymeTb GhopMyTUpOBATH MATEMATHUCSCKHE




JCATCIIBHOCTH

MOJICTIH PA3THYHbBIX SBJICHHI U MTPOIIECCOB HA OCHOBE
(U3UUIECKUX MPUHIIUIIOB U 3aKOHOB

B-OIIK-3 [1] — BnaseTs HaBBIKAMH ITOCTPOCHUS
MaTeMaTHYECKUX MoJieNel (PU3NIECKUX SBICHUNA U
IPOIIECCOB

VKE-1 [1] — CiocobeH ucmonbp30Bath
3HAHMS €CTECTBEHHOHAYYHBIX
JMCIUTUTAH, TPUMEHSTH METO/IbI
MaTeMaTHIECKOrO aHAIM3a 1
MOJIEIMPOBAHHMSI, TEOPETHIECKOTO U
HKCIIEPUMEHTAIILHOTO MCCIIEIOBAHMUS
B ITOCTABJICHHBIX 3a/[a4ax

3-YKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIMILIAH, METO/IbI
MaTeMaTHYECKOT0 aHAJIN3a U MOACTHUPOBAHHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
V-VKE-1 [1] — yMeTb: HCIOIb30BaTh MATEMATHUCCKHUE
METO/Ibl B TEXHUYCCKHUX MPUIIOKEHUSIX, PACCUUTHIBATh
OCHOBHBIEC YHCIIOBBIE XaPAKTEPUCTUKHU CITyYAHBIX BEITHYHH,
pelraTth OCHOBHBIC 337[a4l MATEeMaTHYEeCKOW CTaTHCTUKH;
pemaTh TUIIOBBIE PAaCYETHBIC 33a]aun

B-YKE-1 [1] — Bnagets: METO1aMU MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS; METOJIaMU PEIICHUS 3a/1a4
aHaJM3a U pacyera XapaKTePUCTHK (PU3NIECKUX CHCTEM,
OCHOBHBIMH IIPHEMaMU 00paOOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOIaMH PaOOThI ¢ IPUKIIATHBIMHA IPOTPAMMHBIMU
POJAYKTaMH

[TpodeccnonanpHbie KOMIIETCHIIMA B COOTBECTBUU C 3ajadaMd U OOBEKTamMH (0OmacTsMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIIEHOCTH:

3apaua
npodeccuoHaIbLHOM
nesiteabnoctu (3I11)

O0BeKT niIu
00J1aCcTH 3HAHUSA

Kon n naumenoBanue
npodeccuoHAIbLHOM
KOMIIeTEHIIUM;
OcHoBanne
(mpogeccuoHaNbHBIN
cranaaprt-I1C, anaans
onbITa)

Koa n naumenoBanue
HHIMKATOPA
JAOCTHKEHUSI
npogeccuoHaIbLHOU
KOMIIeTeHIIUH

Ponw umxenepa MO: 1.
Peanuzanus ML-
MOJEJICH B
MPOYKTUBHBIX
cucTeMax 2.
Onrumusanus
MIPOU3BOUTENHHOCTU U
MacIITabupoBaHue
Mogpenei 3. PazpaboTka
ML-mainnaiiHoB U
aBTOMAaTH3aIUs
MPOLIECCOB

Hay‘{HO'I/ICCJIe,Z[OBaTCHLCKI/Iﬁ

— UH(GOpPMaAIIMOHHbIE
Y IIpPOrpaMMHbIE
CUCTEMBI; —
JeTaTeIbHbIE
anmnaparsl; —
MaTeMaTHUYECKHE
MO/JIEJIU TIPOLIECCOB B
CJIOXKHBIX
TEXHUUYECKUX
CUCTEMAX; —
CUCTEMBI SJepHO-
HHEPreTHUUECKOTO
KOMILJIEKCA.

[MK-1.13 [1] - (ML-6)
CriocobeH npuMeHsTh
ITOPUTMBI 00Y4YEHHUS C
HOJKpEeNIeHHEM

OcHosanue:
[IpodeccuonanbHbIi
cranzaapt: 40.011,
AHanu3 onsITa:
KomneTeHnTHOCTHO-
poJieBasi MOJIeNb
NTMO. ML Engineer
IIpoexTupyer,
pa3pabaTbIBaeT U
yIIy4dlIaeT
ITOPUTMBI/MOJIEIH
MAaIIMHHOTO 00yUYeHus
JUISI IPOTYKTOB
KOMIIaHUH C YUYETOM

3-T11K-1.13[1] - 3HaTh
TD-MmeToasl U METOEI
Mownre-Kapno nis
oOyueHHs areHTa; 3aJaeT
LIETTh areHTa C MOMOIIbIO
MIOJTHOTO
BO3HATPAKICHHSI,
BO3HATPAXKICHUS C
obOeclieHeHHEM, JIIMO1a-
noxona (b).;
V-TIK-1.13[1] - ymeTb
pean30BaTh METOIbI
MTOBBIIICHUS
ycroiuuBoctu RL-
cucreM (Hanpu-mep, Safe
Exploration, Robust RL,
Regularization),
MIPOBEPSIET TUIIOTE3BI
MTOBEJICHUS MOJICITTU B




Ponb unxenepa MO: 1.
Peammzanusa ML-
MOJgEIICH B
MIPOYKTUBHBIX
cucTeMax 2.
OnTuMH3aIys
MIPOU3BOIUTEIHHOCTH U
MacITaOupOBaHUE
mozenei 3. PazpaboTka
ML -mainaaiHOB U
aBTOMAaTH3aIUS
MPOIIECCOB

— uH(pOpMaITMOHHBIE
Y IPOTPaMMHBIE
CHCTEMBI; —
JeTaTebHbIe
anmaparsl; —
MaTeMaTU4ecKue
MOJIEIH IPOLIECCOB B
CIIOYKHBIX
TEXHUYECKHUX
CHCTEMaX; —
CHCTEMBI SIIEPHO-
HEPTreTHYECKOTO
KOMILJIEKCa.

TpeOOBaHU K
MIPOU3BOIUTEIILHOCTH U
paboTe B MPOYyKTUBE
(omrTuMU3aIUs
nH(pepeHca,
KOMIIpecCUsl MOJIENEH)
Data Analyst -
BeiOupaer u oOyuaet
(moobyuaet) ML
MOJICJIH, IPOBOUT
BaJIMJIALIMIO, PEaTU3yeT
[Iard 10 yIy4IICHUIO
KayecTBa MoJieei
IMK-1.14 [1] - (ML-8)
Cnoco0OeH IpUMEeHSATh
AJITOPUTMBI 00y4EHHUS
Ha HECTaHJapTHBIX
00beMax JaHHBIX

Ocnoeanue:
[TpodeccronanbHbI
crangapt: 40.011,
AHanu3 onbITa:
KomnerencTHo-posieBast
moxens UTMO ML
Engineer [IpoexTupyer,
pa3pabaTbIBaeT U
yIIy4dlIaeT
QITOPUTMBI/MOJIEH
MaIIMHHOTO 00yUYeHus
JUIS IPOTYKTOB
KOMITaHUH C y4ETOM
TpeOoBaHUil K
MPOU3BOIUTENILHOCTH U
paboTe B MPOyKTHBE
(onrTumm3aIus
uHpepeHca,
KOMIIpeccusl MoJiesei)
Data Analyst -
Bribupaet u obyuaer
(toobyuaet) ML
MOJIEITH, TIPOBOIAT
BAIMJAIIMIO, PEATH3yeT
IIary 110 YIIYYIICHUIO
KadyecTBa MoJeneil

HECTaHapPTHBIX WU
HEONpeIeNIEHHbIX cpeaax
(ID).

B-TIK-1.13[1] - Bnanets
METOJJaMH KOMILIEKCHOTO
aHanan3a
PE3yJIbTaTUBHOCTH C
y4€TOM OOBSICHUMOCTH
MOJIeNel, yCTOMYUBOCTH
K aTakaM, UCIOJIb30BaTh
METO/Ibl TOBEPEHHOTO
U nns ouenku (B).

3-11K-1.14[1] - 3HaTh
IPOJIBUHYThIE METO/bI
paboThl ¢
HecOaJlaHCUPOBAHHBIMU
nanasiMu (SMOTE
weighted learning) (I1).;
V-IIK-1.14[1] - ymeTb
IPOEKTHPOBATh U
peanu3oBarthb
KOMILJICKCHBIE pEeIIeHUs
MAaIIMHHOTO O0y4YeHUs
JUI HECTAHAAPTHBIX
3aJa4, BKJIIOYas
pa3paboTKy naimiaifHos,
ONTUMU3ALNIO MOJIEIIEH U
UHTEPIpETALNIO
pe3yabTatoB (b).;
B-TIK-1.14[1] - Bnazmetsb
METOZaMHU Pa3BeIOYHOTO
aHaJn3a TunoTe3 u
MIPOBEPSTh YCTONYMBOCTh
MoJieneil ¢ TOMOIIBIO
HECTaHJapTHBIX
cumyIaLui, synthetic
data, adversarial data (IT).

4. BOCIIUTATEJIbHBINA MOTEHITAAJ JUCITATIIAMHBI

Hamnpasnenus/menn
BOCITUTAHHUS
[IpodeccnonanpHOE
BOCITUTAHUE

3anaun BocriuTaHus (KOx)

Co3naHue yciaoBuid,

obecneynBaIuX, GOPMUPOBAHUE

BocnuratenbHBINA ITOTEHITHAT

OUCLIAIIINH
1.Ucnonb3oBanue

BOCIIUTATCIIbHOI'O MIOTCHIIMAJIa




[IpodeccuonanvHoe
BOCIIUTaHHE

HaBBIKOB KOMMYHHUKAIIH, KOMaHTHON
pabots! u munepcersa (B20)

Co3znanue ycioBHi,
o0ecrnevnBarImux, GOpMUPOBAHUE
CIIOCOOHOCTH M CTPEMJICHUS CJICIOBATh
B npoeccur HopMaM MOBEICHUS,
00ecIeunBarOIIM HPaBCTBEHHBIN
XapakTep TPYIOBOM JEATEIBHOCTH U
HeciyxeOHoro noseneHus (B21)

JTUCIUILIAH TPO(EeCCHOHATILHOTO
MOAYJIS AJ1s Pa3BUTHUSI HABBIKOB
KOMMYHHKAIMH, KOMaHIHON
paboThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUICHHUS, CTPEMIICHUS
CJIeI0BaTh B MPOQeCcCHOHATbHON
JIeATEeTLHOCTH HOpMaM
MOBE/ICHU, 00eCIeUNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOM AESITENLHOCTH U
HECITY>kKeOHOTO ITOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIC
pelieHus yepe3 noJAroTOBKYy
IPYNIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3a/IaHUM, PEIICHIE
KEWCOB, MPOXO0XKICHUE MPAKTUK U
noarorosky BKP.
2.Mcnonbp3oBaHue
BOCITUTATEILHOTO MOTECHIINAJIA
JTUCIUILIAH TPO(eCcCHOHATLHOTO
MOJYJIS JUTSL: - (POPMUPOBAHHUS
MIPOU3BOJICTBEHHOTO
KOJUICKTUBHU3MA B X0JI€
COBMECTHOT'O PELICHUS KaK
MOJICJIbHBIX, TaK U IPAKTUYECKUX
3aja4, a TaKXkKe MyTeM
MOAKPETUICHHE palliOHaIbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH YMOLIMOHATIbHBIM
s dexTom ycrenrHoro
B3aUMOJICHCTBUS, OIIYILIECHUEM
pocta o61ieit 3ppekTuBHOCTH
MIPHU pACTIPECICHUHN NPOEKTHBIX
3a/1ay B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y HYMOIIMOHAJILHBIMU CBOMCTBAMU
YJICHOB NMPOEKTHOM TPYIIIHI.
1.Mcnions3oBaHue
BOCIIUTATEIbHOTO OTEHIIMAJIA
JTUCIUILINH TPO(eCcCHOHATBLHOTO
MOAYJIS AJ1s Pa3BUTHUSI HABBIKOB
KOMMYHUKAITUU, KOMaHIHOU
paboTHI U IUEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIUIEHUS, CTPEMIICHUS
cJe10BaTh B MpohecCuOHATBHOMN
JIeATEeTbHOCTH HOpMaM
MMOBEIEHUS, 00ECIIEYNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH JESITEIIBHOCTH U




HEeCTy)KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIC
pelieHus 4yepes MOAr0OTOBKY
IPYMIOBBIX KYPCOBBIX paboT u
MPAKTUYECKUX 3aJaHU, peleHne
KEWCOB, POXOXKIACHUE NPAKTUK U
noarorosky BKP.
2.Mcnonb3oBanue
BOCIIUTATEIHHOTO MOTEHIIMANA
JUCLIUIUTMH TPOECCHOHATBHOTO
MOy JUist: - GOPMUPOBAHUS
MIPOU3BOJICTBEHHOT'O
KOJUIEKTUBHU3MA B XOJI€
COBMECTHOTI'O PEIICHUS KaK
MOJIEJIbHBIX, TaK U MPAKTHUYECKUX
3a/1a4, a TaKXKe MyTeM
MOJIKPEIJICHHE PalliOHATbHO-
TEXHOJIOTUYECKHUX HAaBBIKOB
B3aUMOJICUCTBUSI B IPOCKTHOM
JIESITEIIBHOCTH SMOIIMOHATHHBIM
3¢ (HeKToM yCrenHoro
B3aUMO/ICHCTBUS, OIIYIICHUEM
pocta o6miei 3pPeKTUBHOCTH
MIPU PACTIPEICTICHUH MPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMIICTCHTHOCTHBIMU
Y OMOLMOHAIILHBIMH CBOMCTBaMH
YWICHOB ITPOEKTHOM TPYMIIBL.

[TpodeccrnonanbHoe
BOCIITUTaHUEC

Coznanue yciosui,
o0ecrneunBaroIInX, OpMUPOBaHUE
TBOPYECKOTO
HMHXEHEPHOT0/Ipo(eCCUOHATBLHOTO
MBILIUIEHUS], HABBIKOB OPraHU3aIIH
KOJUIEKTUBHOW ITPOEKTHOU
nesitensHoctu (B22)

1.Mcnons3oBanue
BOCIIMTATEIHHOIO MOTEHIIMANIA
JTUCITUILIAH TPO(eCCHOHATBEHOTO
MOJYJISl AJ1S PA3BUTHUSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboThI U IUEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUICHUS, CTPEMIICHHS
CJIeZIoBaTh B Mpo(hecCHOHANbHOM
JIeSITeIbHOCTH HOpMaM
MOBEJICHUSI, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYZIOBOH JESATENIBHOCTH U
HECTy)KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
pelIeHus 4yepe3 MOAr0OTOBKY
TPYMIOBBIX KYPCOBBIX paboT u
MIPAKTUYECKUX 3aJaHUM, peleHne
KEMCOB, MPOXOXKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnons3oBaHue
BOCIIUTATEIHHOTO MOTEHIIMANA
JTUCITUILIAH TPO(eCCHOHATLHOTO
MOJyJIs JUisl: - POPMUPOBAHUS




MIPOU3BOJICTBEHHOTO
KOJIJICKTHBH3MA B XOJIe
COBMECTHOT'O PEIICHUS KaK
MO/JICJIbHBIX, TaK U MPAKTHUECKUX
3aj1a4, a TaKKe MyTeM
MOJKPEIJICHUE PAlMOHAIBHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICUCTBUS B IIPOCKTHOMI
JeSITETHHOCTH SMOLIMOHATBHBIM
3¢ (HeKToM yCIenrHoro
B3aUMO/ICHCTBHS, OLTYIIICHUEM
pocra o0mieit 3pexkTuBHOCTH
NIPU pacIpeeICHIH MTPOSKTHBIX
3a71a4 B COOTBETCTBHHU C
CHJIBHBIMU KOMITETEHTHOCTHBIMH
¥ SMOIIMOHAJILHBIMU CBOMCTBAMU
YJICHOB IPOCKTHOM TPYIIIIBI.

S. CTPYKTYPA U COJAEP)KAHUE YUYESHOM JUCIATLIUNHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

IL.II

HaumMeHoBanue
pasaeJsia yueOHOM
JTUCIHHMILINHBI

Henean

(cemuHnapsi )/
JlaGopaTopHbie

Jlexknun/ Ipakr.
padoThIl, yac.

OO0s13aT. TeKymui

KOHTPOJIb (popma*,

HeaeIs)

MakcuMaJabHBIIR

0aJu 3a paszgen™*
ATTecTanus
pasneaa (¢popma*,
HeJeJs)
HNuaukaTopsl
0CBOEHHSI
KOMIIETCHIIMU

6 Cemecmp

YacTtp 1

8/8/16

N
(6]

K

1
oo

3-0OI1K-2,
V-OIIK-2,
B-OI1IK-2,
3-OI1K-3,
VY-OIIK-3,
B-OIIK-3,
3-YKE-1,
V-VKE-1,
B-YKE-1

Yacts 2

9-15

7/7/14

25

KH-15 | 3-OIIK-2,
VY-OIIK-2,
B-OI1IK-2,
3-OI1K-3,
VY-OIIK-3,
B-OIIK-3,
3-YKE-1,

V-VKE-1,
B-VKE-1




Hmozo 3a 6 Cemecmp

15/15/30 50

KonTtpoJbHbie 50
Meponpusitusi 3a 6
Cemectp

6] 3-OI1K-2,

V-OIIK-2,
B-OIIK-2,
3-OIIK-3,
¥-OIIK-3,
B-OIIK-3,
3-VKE-1,

V-VKE-1,
B-VKE-1

* — COKpaIIeHHOE HAUMEHOBaHNUE (POPMBI KOHTPOJIS

*

(wn) sK3ameH

* — CyMMa MaKCHUMaJIbHbIX OayuloB J0oJkHA ObITh paBHa 100 3a cemectp, BKiIroYas 3a4eT U

CokpallieHre HauMeHOBaHUN (POpM TEKYILEr0 KOHTPOJISI U aTTECTALUU Pa3AEIIOB:

Oo6o3nauenne | IloiHOe HAaMMEHOBaHUE

KN KoHTpoJIb 110 uToram

0 OK3aMeH

KAJIEHJIAPHBIN IVIAH
Hepnean | Tembl 3ansaTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. | ygac. yac.
6 Cemecmp 15 15 30

1-8 Yacrsp 1 8 8 16

1-2 BBenenune Bcero aynutopHsIx 4acoB
Beenenue. 3amennienue HeiitpoHos. [loreps snepruu npu 2 | 2 | 4
CTOJIKHOBEHUH ¢ paccestHueM. CpeaHsist JorapupmMuyuecKkas Omnnaitn
noteps sHeprun. Koappuuuent 3amennenus. Beidop 0 0 0
3aMeTUTeNs.

CrnexTp 3ameyieHus. Y paBHeHue 3ameiieHus. CriekTp
Makcseria. BeposTHOCTb H30€kaTh pe30HAHCHOTO
MOTJIOLIEHHUSI.

3-4 Juddys3na neurpoHos Bcero aynuTOpHBIX 4acoB
Judpdysus HeiitpoHos. YpaBHenue auddys3uu. ['pannynsie 2 | 2 | 4
ycioBus. Pemenue ypaBHeHUs U Py3un A5 peaKTOPOB Omnnaitn
Pa3IMYHON T€OMETPHHU. 0 | 0 | 0

5-8 YpaBHeHue Bo3pacTta Bcero aynutopHbIX yacoB
VYpaBuenue Bo3pacra. Kputnueckuii peaktop B auddy3nonso- | 4 ’ 4 ’ 8
BO3paCTHOM TpHOIKEeHNN. DPHEKTUBHOE OTHOTPYIIIIOBOE Ownutaiin
MpUOIIHKEHHE. 0 0 0

9-15 Yactp 2 7 7 14

9-10 Kuneruka peakropa Bcero ayuTopHbBIX 4acoB
Kunetnka peakropa 2 IE [ 4
Kuneruka peakropa. Toueunas kunetuka. Pemienne kunetukn | Ouiaiin
C OJTHOM T'PYIIION 3ama3/IbIBalOIIUX HEUTPOHOB. 0 0 0
Perynupytoniye crepkHu. 3amnac peakTHBHOCTH.

11-12 | IIpoaykThl Ae1eHUs Bcero ayMTOpHBIX 4acoB

[Tponyktel aenenus. OTpaBieHrne peakTopa KCEHOHOM H

2 |2 | 4




camapueM. KceHOHOBBIE KONeOaHuUs. Omnnaiin
0 [0 [0
13-14 | Beiropanue TOILINBA Bcero aynutopasix 4acos
Briropanue Tonnusa. YpaBHenus Beiropanus. Pemenue 2 [ 2 |4
ypaBHeHui Beiropanus. Koadduiment BociponsBoacTaa. Omnnaiin
SInepHbIi TOMIUBHBINA UKL 0 I [0
15 CucreMbl KOHTPOJIS M YIIPABJIEHUSI PEaKTOPOM Bcero ayauTopHbIX yacoB
CucTeMbl KOHTPOJIS U YIpaBJeHUs: peakTopoM. PazpaboTka 1 ‘ 1 ‘ 2
MaTEeMaTHYeCKOro U IPOrpaMMHOT0 00eCIIeUeHHU s Omnuaitn
COBPEMEHHBIX SIEPHO-OHEPTETHYECKUX CUCTEM 0 |0 |0

CokpallieHHbIe HAUMEHOBAHUSI OHJIANH OILINIA:

O0o3uauenue | Ilo1HOE HAMMEHOBAHHE

OK DJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

111 ITonmHOTEKCTOBBIE IEKIINHU

BM Buneo-marepuaisl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIbl
ncC VHTepaKTUBHBIA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ha nexnmoHHBIX U MPAKTUYCCKUX 3aHATHAX CTYACHTAM IMPEAJIaracrCsa NpUHUMATb aKTHBHOC

y4qaCTue B Ipouecce O6y‘leHI/I${Z OTBCYUATb Ha BOIPOCHI, BBIXOAUTH K HOCKE IJId PCHICHUA U pa36opa

IIPUMEPOB.

7. ®OHJI OHEHOYHbIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JTUCHUUIUIMHE 00ECIeUYNBAET MPOBEPKY OCBOCHUS MIIAHUPYEMBIX

pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX HWHIMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,

pY6e)I(HOFO U MIPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHEC.
CBs3b MCKOAY CI)OpMI/IpyeMLIMI/I KOMIICTCHIIUAMHU H q)OpMaMI/I KOHTpPOJIA HUX OCBOCHUA

MpeaACTaBJICHA B CJ'ICIIYIOIJ_Ieﬁ Ta6n1/1ue:

Komnerennus NHaukaTopsl 0CBOCHUA ATTEeCTAMOHHOE MEPOIIPUSITHE
(KII 1)

OIIK-2 3-OI1K-2 9, K1-8, K1-15
Y-OIIK-2 3, KU-§, K1-15
B-OI1K-2 9, K1-8, K1-15

OIIK-3 3-OI1K-3 3, KU-§, K1-15
VY-OIIK-3 9, K1-8, K1-15
B-OIIK-3 3, KU-8, K1-15

YKE-1 3-VKE-1 3, KU-§, K1-15
V-VKE-1 9, K1-8, K1-15
B-VKE-1 3, KU-8, K1-15




Il kaabl OLeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIbHO. MToroBast arrectanus mo AMCUUIUIMHE oneHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CymMMy OamioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJJaHUH B paMKax TEKYILEro U MPOMeKyTOUHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUILINHBI

O1neHKa «OTIMYHO» BBICTABIIACTCS CTYJCHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
IpOrpaMMHBII MaTepua, HCYEPIIBIBAIOIIE,
HOCJIEI0BATENIbHO, YETKO U JIOTHUECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1LeHKa «XOPOILIO» BBICTABIISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, IPaMOTHO U

4 — «xopouioy 10 CYIIECTBY M3JIaraeT €ro, He JOIycKast
70-74 CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€puajia, HO HE
3 - YCBOUII €TO HCTaﬂeﬁ, A0IMyCKACeT HECTOYHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEJIOCTATOYHO MPABUIIBHBIE (POPMYITUPOBKH,
HapylIeHUusA JIOTHYCCKOU
IIOCJIEA0BATCIIBHOCTU B U3JIOKECHUU
MPOTPaMMHOTO MaTepuaa.

OlleHKa «HEYIOBJIETBOPUTEBLHOY
BBICTABIISETCS CTY/IEHTY, KOTOPBIN HE 3HAET
3HAYMTETLHOM YaCTH POrPaMMHOIO
o_ marepuaia, J0IMyCKaeT CYIECTBEHHBIE
Hwuxe 60 F omnOku. Kak npaBuiio, orieHka

«Hey0081emBoOPUMENbHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS

CTYyJIEHTaM, KOTOPbIE HE MOTYT IPOIOJKUTh
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIA 10
COOTBETCTBYIONIEN TUCIUILIMHE.

8. YYEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIUTEPATVYPA:

1. O H34 ®uznyeckue 0CHOBBI 0€30MaCHOCTH SIIEPHBIX PEaKTOPOB : yueOHoe mocodue, HaymoB
B.1., Mocksa: HUSY MU®U, 2013




2. 621.039 H34 ®usnyeckue 0OCHOBBI 0€30MMaCHOCTH SJIEPHBIX PEAKTOPOB : yueOHOoe mocodbue, Haymos
B.U., Mocksa: HUAY MU®U, 2013

JOIIOJIHUTEJIBHASA JINTEPATYPA:

1. 621.039 5134 Snepnas snepreruka. [Ipodmemsr. Pemenus Y.2 , , Mocksa: LICITuM, 2011
I[TPOT'PAMMHOE OBECITEYEHHUE:

CrenunanbHOe IporpaMMHoe obecriedeHue He Tpedyercs

LMS U UHTEPHET-PECYPCHI:

https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenanbHOE MaTepUATbHO-TEXHHYECKOE 00ecTiedeHne He TpedyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JJIA CTYAEHTOB

HeobOxonuMo mocemarb Bce JIEKIMM, NMPAKTUUYECKUE 3aHSTHUS W BBINOJIHMUTH IIpeasaracMble
nabopaTopHbIe PaOOTHI.

[Tpu caymanuu jgekuui oOpamarb ocod0oe BHHMaHuE Ha (PU3MUECKUH CMBICT MPUBOIU-MBIX
MaTeMaTUYeCKUX BBIPAKEHUM (CMBICT OTACNIBbHBIX YICHOB BBIBOJAMMBIX YpaBHEHUMU, Mpe-IeIbHbIX
CJIy4aeB U T.J1.).

BhINIONMHEHUIO MPAKTUUECKUX 33JaHUi JOJKHO MPEIIIECTBOBATh MOBTOPEHHE JIEKIIMOH-HOTO
Marepuana. [Ipu pemiennn npeainaraeMbix 3a1ad:

1. UccnenoBanue mpoiiecca 3aMeyieHUs HEUTpPOHOB. Pacuer xoddduirienra 3amen-ieHus B
Pa3IMYHBIX CPEAaAX;

2. Pemenue W WHCCleIOBaHWE CTAIIMOHAPHOTO ypaBHEHUs IUPPY3Ud A8 OJHOMEP-HOTO
TOMOT€HHOTO  peaKkTopa pas3au4HbIX QopMm (OeckoHeuHas IIIaCTHHA, LIap, NapauleJIenunen,
OCCKOHEYHBI U KOHEUHBIN IIMIMH]IP);

3. JIByX30HHBIN peakTop (PeakTop ¢ OTpakaTeaeM);

4. PemieHue ypaBHEHUN TOYEUHOM KMHETHUKU JJs OJHOM M IIECTH TPYMNI 3ama3fbl-BaloluX
HEUTPOHOB;

5. Pacuer koHIeHTpanuid #Hoga W KCEHOHA MPH CKAYKOOOPa3HOM H3MEHEHUH MOII-HOCTH
«HOHAsS IMay;

6. Pemenne ypaBHEeHNI W3MEHEHUSI HYKJIUIHOTO COCTaBa TOIJIMBA

CrnenyeT 4eTKo 3HaTh pa3MEPHOCTh BEJIMYMH, UX BO3MOXHBIN 1Mana3oH U3MEHEHUs, IPOBECTU
aHaJIM3 TMpeleibHbIX ciay4yaeB. Pe3ynpTaT aHaIMTHYECKOTO pEHIeHHs BbIPa3UTh TIpadu-uecku
(manpumep, ¢ nomosto nporpammsl EXCEL).



BrimonHenuto nabopaTopHbix pabOT AOKHO MPENUIecTBOBATH MOBTOPEHUE JIEKIIMOHHO-TO
MaTepuasa U MOJArOTOBKA K BBITOJHEHUIO pa0boThl. [Ipr mMoAroTOBKE CTYACHT AOKEH 03HA-KOMHTHCS
C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00ECIIeYeHUEM, 3HATh U YMETh 33/1aBaTh HCXO/I-HbIC JAHHBIC IS
HCCIIEIOBAHMUSL..

JlaboparopHbie pabOTHI:

1. Pacuér xoadpurmenta pasmuoxkeHus o Gopmyiie 4-Xx COMHOKHUTEIICH

2. Pemenue ypaBuenus quddy3uu s OTHOMEPHOTO ciydast

3. BausiHue nonoxeHus CTep kKHs PeryIupoBaHus Ha KOA(GGUIUEHT pa3MHOKECHHUS

4. lunamMuKa KOHIICHTPAIMil OCKOJIKOB JICTICHUS B IEPHOM PEAKTOPE

ITo pe3yiibTaTaM UCCICAOBAHNA JOJIKCH COCTABUTL OTUCT

OTyYeT N0KEH UMETh CIIEIYIONIYIO CTPYKTYPY:
1. TuTyNbHBIN JUCT.

2. OrnaBneHue

4. TeopeTnyeckas 4acTh

5. Pe3ynbTarsl uccie1oBaHus

5. 3akiroucHue

B kadyecTBe OCHOBHOW JUTEPATYPBI JUIsI MOATOTOBKM K 3aHATHAM CIENYET MCIOJIb30BaTh
AJIEKTPOHHBIN pecypc «MaremaTndeckrue MoAenn (PU3MUECKUX MPOIECCOBY, COACPIKAIIMNA KOH-CIIEKT
JIEKIIUN

B kaudecTBe [ONMOIHUTEIBHOW JUTEPATyphl MOXHO HCIIOJIB30BATh KIIACCUYECKYIO KHUTY
aBTopoB C.meccron u M. Omiynn «OCHOBBI TEOpPHM SIEPHBIX pEaKTOpoB», M3mareabcTBO
WNHocTtpanHoi mureparypsl, Mocksa.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJIS TPENIOJABATEJIEA

ITo Temam, U3J105KEHHBIM B KAJICHJITAPHOM ILIAaHE, CIEAYIOIINE PEKOMEH AN
Temal
Benenue. 3ameienne HeUTPoHOB. AKT paccesaHus. [lotepst sHepruu mpu paccestHu.

[Tpu u3n0oXeHUM aKTa paccessHus oOpaTUTh BHUMAaHHE HA MOHMMAHUM CTYACHTAMH Pa3HUILIbI
IIPU PACCMOTPEHUH paccesHus B JAOOPaTOPHON CHUCTEME U CHCTEME LIEHTpa MHEPLIUU

Tema2

Cpennsiss  norapudmuueckass noreps oHepruu. Jleraprus. Yucino CTOJKHOBEHHH IpH
3aMeNICHUH. 3aMeJIIoNIas CoCOOHOCTh, KO3(PGHUIIMEHT 3aMeIJICHHUS, BRIOOP 3aMeITUTE.

[TpuBectu Tabnuily ¢ KOApGUIMEHTOM 3aMeJUIeHNUs U OOCYIUTh €ro COCTaBIISIOIINE. YKa3aTh
HaWTY4IIni 10 (U3NYEeCKUM CBOMCTBAM 3aMEIUTEND — TSDKEITYIO BOJY.

Tema3

CrexTp 3aMeUISIOIIMXCsS HEUTPOHOB. YPaBHEHHE 3aMEUICHMs. 3aMEAJIEHUE Ha BOJOPOIE C
nornomenueM u 6e3 Hero. Crniektp Maxkcsemna. [InoTHocTh (H0TOK) 3amesieHus. CBs3b MIIOTHOCTH
MOTOKA 3aMEJICHHs] C IUIOTHOCTBIO TOTOKAa HEUTPOHOB. BeposTHOCTh H30€XaTh PE30HAHCHOTO
3axBara.

BeiBon  ypaBHeHHMsI  3aMeUieHUsT  00sI3aTENbHO  CONPOBOXKIATh  cxemou. IlosicHUTH
CYUIECTBEHHYIO Pa3HUIly MEXAY IUIOTHOCTBIO ITOTOKA 3aMEJIJIEHHSI U MJIOTHOCTHIO MOTOKA HEUTPOHOB



Temad

Huddysus neiirponoB. Koncrantel nuddysun. InotHocts Toka npu nuddys3un. YpaBHEHHE
muddysun. ['pannunsie ycnoBus. Pemenune ypaBHeHus nud@y3suu ¢ UCTOYHMKOM B OECKOHEUHOU
cpere.

CBsi3aTh KOHCTAaHTHI JUPQPY3UH C MAKPOCKONMYECKHMMHU CEYCHUSIMH B3aWMOJICHCTBHAL.
OcTaHOBUTHCS HA YCIIOBHAX CHPABEUTMBOCTH TU(P(PY3HOHHOTO YpaBHEHUS.

Tema5

KBagpar nmnusbl nuddys3un. BeiBog ypaBHEHHS KPUTHUYHOCTH Ui peakTopa B ¢opme
0ECKOHEYHO! TUIOCKOHN TTACTHUHBI.

JlaTb reoMeTpuYecKyl0 HHTEeprpeTanuio UIMHBL Tud¢y3un. OcTaHOBUTHCS MOApoOHEe Ha
(U3HUECKOM CMBICIIE COOCTBEHHBIX (DYHKIUI peakTopa

Tema6

VYpaBuenue Bo3pacta. OU3HUECKuii CMBICT BO3PaCTa.

[TosicHUTH pa3MEpPHOCTH BO3pacTa.

Tema7

Kputnyeckoe  coctosiHue  peaktopa B AU(PQPY3MOHHO-BO3PACTHOM  MPHOIMIKCHHH.
S¢dexTuBHOE OTHOTPYIIIOBOE MPUOIIKeHUe. KBagpaT IIIMHBI MUTpAITHH.

Ouenp NOAPOOHO JaTh BHIBOJ

Tema8

BeiBog ~ ypaBHeHuit  TouedyHOM  KuHeTWKH. [IpuOnmkeHHMe  MIHOBEHHOI'O  CKayKa.
OnHorpynmnoBoe nNpuOIHKEHHE.

[Toka3aTh Ha pUCYHKE CYTh MPHOIMKEHHsI MTHOBEHHOT'O CKauKa

Tema9

Pemenune ypaBHeHHI ToueuHO KMHETUKU. OpraHbl peryiupoBaHusi. 3arnac peakTUBHOCTH Ha
opranax CVY3.

[TpuBectu cxemy oOpaTHBIX YacOB.

TemalO

OtpaBnenue peaktopa. MaTemMaTHueckas MOJeTh KCEHOHOBOTO OTpaBJleHHA. MomHas «iMay.
IlepexonHble pexxuMbl. MaHEBPEHHOCTDb PEAKTOPA.

ITpuBecTH NCTOPUIO € IEPBBIM AMEPUKAHCKUM PEAKTOPOM M naero depmu

Temall

KcenonoBble konebanus. Y ciaoBue ycToMUUBOCTH peakTopa. ONTUMU3aLMOHHBIE 331a4H.

Paccka3arh 0 mOCTaHOBKE M PEIIEHUH ONTUMU3AIMOHHBIX 3a7a4

Temal2

OtpaBneHue peakropa camapueM. BbpIBoJ ypaBHeHus oTpaBieHus camapueM. CamapueBbie
IepexoiHbIe npouecchl. [I[poMeTneBbIil «poBan».

VYKka3aTh CyIIECTBEHHYIO Pa3HUILY MEXy KCEHOHOBBIM U CaMapUEBbIM OTPABJICHUEM

Tema 13

M3MeHeHne N30TOITHOTO COCTaBa. Y paBHEHMS BBITOpaHUS.

[TpuBectu rpaduku U3MEHEHUSI U30TOITHOTO COCTaBa

Tema 14

Koaddumment BocniponzBoacTBa. TOMIMBHBIN ITUKIT.

JlaTp cxemy TOIUIMBHOTO IIUKJIA.



HeobOxonnMo mocemars Bce JIEKIMM, NPAKTUUYECKUE 3aHSTHUS U BBINOJIHMUTH IIpeisaracMble
nabopaTtopHbIe padOTHI.

[Tpu ciymanuu Jekuuil oOpamars ocoboe BHUMaHUE HAa (DPU3MYECKHI CMBICT MPUBOIUMBIX
MaTeMaTHYeCKUX BBIPQKEHUN (CMBICI OTIENbHBIX WIEHOB BBIBOAMMBIX YPABHEHUH, IpPEIEIIbHBIX
CITy4aeB U T.1.).

BbinonHeHno MpakTUYECKUX 3aJlaHUuil JOJKHO MpeAlIecTBOBaTh IOBTOPEHHE JIEKLIMOHHOTO
Mmatepuana. [Ipu pemenuu npeiaraeMslx 3aaay:

1. UccrnenoBanue mporecca 3ameneHus HEUTPOHOB. Pacuer koadduumeHTa 3amMesieHUs B
pa3IMYHbIX Cpelax;

2. PemieHne M HCCIEIOBAaHHE CTALMOHAPHOTO ypaBHEHHS AU(PPYy3un UIs OJTHOMEPHOTO
TOMOTEHHOTO  peakTopa pa3iu4HbiX (opMm (OeckoHeuHas IUIACTHHA, INap, Hapalielenunesn,
0eCKOHEUHBIN 1 KOHEUHBIH WINHAD);

3. JIByX30HHBII peakTop (PeakTop C OTpakaTesieM);

4. PemieHne ypaBHEHUI TOYEUHOW KUHETUKU JUIs OJHOM M IIECTU TPYMI 3ama3/blBaroIluX
HEUTPOHOB;

5. Pacuer KOHIEHTpauuil 1oJa M KCEHOHAa TPH CKAYKOOOPa3HOM HW3MEHEHHH MOIIHOCTH
«HOgHAA IMay,

6. Penienne ypaBHeHUN N3MEHEHUS HYKJIMIHOTO COCTaBa TOIINBA

Crnenyer 4eTKo 3HaTh Pa3MEPHOCTh BEJIIMYMH, X BO3MOXKHBIA JAMana3oH U3MEHEHUs, IPOBECTU
aHallM3 TpENENbHbIX chy4yaeB. Pe3ynbTar aHaJIUTHYECKOrO peIIeHUs BbIPa3UTh TIpadudecKu
(manpumep, ¢ nomoipio nporpamMmmbl EXCEL).

BeinonHnennto 1a60paTopHBIX paboOT OJKHO TNPEALIecTBOBaTh IMOBTOPEHUE JIEKIIMOHHOTO
MaTepHala ¥ MOAr0TOBKa K BBIIOJIHEHUIO paboThl. [Ipy MOArOTOBKE CTYAEHT AOJKEH 03HAKOMHTBCS C
COOTBETCTBYIOIIUM MPOTPaMMHBIM OO€CI€YE€HHUEM, 3HaThb U yYMETh 3ajJjaBaThb MCXOJIHbIE JTAaHHBIEC AJIS
UCCIIEIOBaHMUSL..

JlaGopaTopHbie pabOTHI:

1. Pacuér koa¢dunrenTa pasMHOKEHUS 110 popMyJie 4-X COMHOKUTENEH

2. Pemienue ypaBHeHUs JU(dy3Un A1 OJHOMEPHOTO Cilydast

3. BiusiHue MOJI0XKEHUS CTEPKHS peryIupoBaHus Ha K03 GUIIMEHT pa3sMHOXKEHUS

4. lunaMMKa KOHIIEHTPAU OCKOJIKOB JIEJICHUS B JIEPHOM PEAKTOPE

ITo pe3yjbTaTaM UCCICOOBAHNA JOJIPKCH COCTABUTb OTUCT

OTYeT NOKEH UMETh CIICTYIONIYIO CTPYKTYPY:

1. TuTyNBHBIN JTUCT.

2. OrnaBieHue

4. TeopeTnueckasi 4acTh

5. Pe3ynbTatel uccieqoBaHus

5. 3akmoueHue

JrobOas mpuBoanmasi popmMmyna ITOJDKHA OBITH CTYICHTOM MoHUMaeMa. CTyIeHT JOJIKEH YMETh
3aIUIIATh OCHOBHBIE MOJIOKEHHUS OTYETA.



ABTOD(BI):

3arpebaeB Auapeit MapkossHOBUY, 1.¢.-M.H.,
npodeccop



