MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HaunoHaIbHBIN UCCIEN0BATENBCKUN A1epHbI YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA SKCIIEPUMEHTAJIbHBIX METO/IOB SIJEPHOI ®U3NKU

OIOBPEHO YMC UADUT
[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

MOJIEJIMPOBAHUE 1 OFPABOTKA JAHHBIX DKCIIEPUMEHTAJIBHOU ®U3UKU

BBICOKWX DHEPT U
Hanpasienue moaroToBku [1] 14.04.02 SInepHbie Ppu3HKa U TEXHOJIOTUU
(cienmanbHOCTD)
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AHHOTANIUA

Kypc sBisieTcst HEOThEeMIIEMON YacThiO MOJITOTOBKH (M3MKa-sKcnepuMentaTopa. OcHOBHas
4acThb Kypca IOCBSIIEHAa U3YyYEHHI0 COBPEMEHHOI'O, IPUMEHSIEMOI0 ITOBCEMECTHO, IIAKETa IIPOrpaMMm
st 00pabOTKM, XpaHEHUsI JaHHBIX M mpejacTaBieHus pesynstatoB ROOT. PaccmarpuBaroTcst Takxke
BOIIPOCHl MOJIEJIMPOBAHUS JAHHBIX (BUPTYaJIbHOIO 3KCIEPUMEHTA), KOMIUIEKCHBIE IIOJIXOIbl K
MIPOrpaMMHOM MOAJIEPKKE IKCIIEPUMEHTA.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lensimu ocBoeHus: y4eOHOM IUCIHMIUIUHBI SBJISETCS M3y4Y€HUE COBPEMEHHBIX NMPUHLHUIIOB U
METOJIMK 00pabOTKH MaHHBIX, TUIUYHBIX [UIsI SKCIIEPUMEHTa, MPOBOAMMOro B obOjactu (pu3uKu
BBICOKHX PHEPTHH U KIIACCUYECKOH SACPHON PU3UKH.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Jlannast yueOHast JUCIUILIMHA BXOJUT B 00pa30BaTeIbHBIN MOYJIb KOMILJIEKCA KYPCOB.

Jlornyecku M CoIepKaTeIbHO-METOAMYECKA AUCUUIUIMHA ABJISIETCA YaCThIO 3aKJIIOUUTEIBHON
CHelHaNN3alliY, SBISIONICCS HEOTbeMJIEMOW YacThbio 3HaHWKM (U3uMKa — HKCIEPUMEHTAaTopa B
00JacTH SKCIIEPUMEHTATIbHON AAepHON PU3UK U (PU3UKU YACTHIL.

«BxogHbpIMU» 3HAHUSAMH SBIAIOTCS 3HaHMS A3bika C/C++ 1 HaBBIKM pabOTHI B OMEPAIMOHHON
cucteme LINUX, 3Hanus oOmeil ¢u3uku u siaepHOod (PU3MKM B YHHUBEPCUTETCKOM 00BbeMe,
JJICMEHTAPHBIC HABBIKM TpOrpaMMUpOBaHus. JlJIs W3ydeHHWS JAUCHUILIMHBI TaKKe HEOOXOIUMBI
KOMITETCHITNH, C(HOPMHPOBAHHBIE Yy OOYYAIOIIUXCS B PE3yIbTaTe OCBOCHUS JUCIUIUIAH TIO
HarpaBJieHUI0 «SliepHast GU3nuKa U TEXHOJIOTHS:

- YpaBHEHUS MaTeMaTUYECKON (PU3MKW; MHPOPMATHKA, BBIUUCIUTEIHHBIE METO/IBI B (DU3HUKE:
KOMIIBIOTEPHBIN IPAKTUKYM U Jp.

Jannas gucuMIUIMHA sBIsieTCs 0a30il  JJis  BBINOJHEHHUS KYypCOBOTO U JTUIUIOMHOTO
npoektupoBanusi, YHP, a Takke nmpu nmpakTU4eckoi paboTe BBHIMYCKHUKOB MO CHEIIHATEHOCTH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYUYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOI{ N HAUMCHOBAHHEC KOMIICTCHIITN KO,I[ W HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHUSA

KOMITETEHITHUH
OIIK-1 [1] — Criocoben 3-OI1K-1 [1] — 3HaTh: 1enu U 3a/1a4i HayIHbBIX
(bOopMyITMpPOBATH IEIH U 331441 WCCIIEIOBaHMI 110 HAMIPABJICHUIO JIESITEILHOCTH, 0A30BbIE
UCCIIEIOBAHMSI, BBIOUPATh KPUTEPUH  MPUHIMITBI M METO/IbI HX OPTaHU3AI[UH; OCHOBHBIE HCTOYHUKU
OIICHKH, BBIABJISTH IIPHOPUTETHI HayJHOH MH(OpMALUHU U TPeOOBaHUS K MIPEACTABICHHIO
peleHus 3a1a4d UH()OPMAIIMOHHBIX MaTEPH-aJIOB

V-OIIK-1 [1] — YMmeTb: cocTaBiaTh oOIIHii T1aH paboTHI 110
3aJJaHHOM TeMe, MPeAaraTb METO/Ibl UCCIIEIOBAaHUS U
crocoObl 00pabOTKH pe3yIbTAaTOB, TPOBOIUTE UCCIICTOBAHMS




10 COTJIACOBAHHOMY C PYKOBOAMTEJIEM ILIaHY, IPEICTABIST
MOJIy4YEHHBIEC PE3YIIbTaThI

B-OIIK-1 [1] — Bnagets: cucTeMaTHYeCKMMU 3HAHUSIMH 110
HAIPABIICHUIO JEATEILHOCTH; YIITyOJICHHBIMU 3HAHUSMU 110
BbIOpaHHOW HANPABIEHHOCTU MOJATOTOBKU, Oa30BBIMU
HABBIKAMU TPOBEACHUS HAYYHO- UCCIIEIOBATEIILCKUX PaboT
0 MPEATIOKEHHOUN TeMe.

OIIK-2 [1] — CiocoGeH mpUMEeHSTh 3-OI1K-2 [1] — 3HaTh: COBpEMEHHBIE METOIbI UCCIICIOBAHMS,
COBPEMEHHBIC METO/IbI HCCIICIOBAHKS, OILCHUBATH U MPECTABISITH PE3Y/IbTATHI BBIMOTHEHHOM
OLICHUBATh U MPEICTABIAThH paboThI;

Pe3yJbTAThI BBIMIOJIHEHHON pabOThI V-OIIK-2 [1] — YMeTh: NPUMEHSATh COBPEMEHHBIE METO/IbI

UCCJICIOBaHMSI, OLICHUBATD U MPEICTABIATH PE3yIbTaThl
BBITIIOJTHEHHON pabOThI

B-OIIK-2 [1] — Biagers: HaBbIKaMHU IPUMEHEHUS
COBPEMEHHBIX METOJIOB HCCIICIOBAHMS, OIICHUBATD H
NPEICTABIATh PE3YJIbTAThI BBITOIHEHHON pabOThI

VK-2 [1] — CniocobeH yrmpaBisiTh 3-VK-2 [1] — 3Hath: 3Tarnsl )U3HEHHOT'O [IUKJIa IIPOCKTa;
MPOEKTOM Ha BCEX JTAIax ero 9Tambl pa3pabOTKH U peai3alii MPOEKTa; METOIbI
’KH3HEHHOTO I[MKJIa pa3pabOTKH M YIIPABICHUS POEKTAMU

V-VK-2 [1] — YMmeTb: pa3pabarsiBaTh IPOCKT C yIETOM
aHaJu3a aJbTepHATUBHBIX BAPUAHTOB €r0 peaan3alui,
OTIPENIeNATh IeJIEBBIC ATAIbI, OCHOBHBIC HAIIPABJICHUS PadOT;
OOBSICHUTB 1IEJU U CHOPMYIIUPOBATH 33/1a4H, CBSI3aHHBIE C
IIOATOTOBKOM U peaju3alyen IPOEKTa; YIPABIATh IPOESKTOM
Ha BCEX 3Tanax ero *XMU3HEeHHOro LKA

B-YK-2 [1] — Bnanets: MeTomukamu pa3pabOTKU 1
yIpaBJIEHUS IPOEKTOM; METOJJaMH OLIEHKH OTPEOHOCTH B
pecypcax u 3¢ (HEKTUBHOCTH TTPOEKTA

VKII-2 [1] — Cniocoben k 3-VKII-2 [1] — 3HaTh ocHOBHBIE ITU(POBBIC TIIATHOPMBI,

CaMOOOYYEeHHIO, CAMOAKTYaTN3allid U TEXHOJIOTU U HHTEPHET PECYPChl UCTIONb3YyEMbIE TIPH OHJIANH

CaMOPAa3BUTHIO C HCIOJIb30BaHUEM oOyueHuun

pa3nuuHbIX 1H(PoBeIX TexHoaoruid B Y-YKII-2 [1] — YMeTh ucmonb30Bath pa3indHbie 1H(pOoBbIe

YCJIOBHUSIX UX HEMPEPHIBHOTO TEXHOJIOTUH ISl OpraHu3aluy o0ydeHus

COBEPIIEHCTBOBAHUS B-VKII-2 [1] — Biagets HaBbIKaMu caMOOOyUYCHHS,
CaMOOAKTYJIM3alUN U CAMOPA3BUTHUS C UCIIOIb30BAaHUEM
Pa3IMYHBIX UGPOBBIX TEXHOIOTHMA

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUU C 3agadyaMH M OOBbEeKTaMu (001acTsIMH
3HaHUN) PO eCCUOHATBLHON JeSITEIbHOCTHU

3agaua O0bekT wiu odsiactb Koa m Haumenosanue Koau

npogecCHOHATBLHOM 3HAHUA npo¢ecCHOHATLHOH HaMMeHOBaHUe

nesiteabnoctu (3I11) KOMIIETCHLIMH; UHINKATOpA
OcHoBaHue AOCTHKECHUS

(mpodeccuoHANBHBIH  NPOdecCHOHAIBHOI
crangapr-IIC, ananu3 KommneTreHUMH
OnbITA)

IIPOEKTHBII
4 dopmupoanue reneii | 4 Martemariueckne IMK-3.3 [1] - Criocoben | 3-T1K-3.3[1] - 3Hath




poekTa (TporpaMmbl)
penieHus 3aaad,
KPUTEpUEB U MTOKA3aTeNeH
JOCTYDKCHHUS LISTICH,
IIOCTPOEHUE CTPYKTYPBI
HUX B3aMMOCBSI3EH,
BBISIBIICHUE IIPUOPUTETOB
pelieHus 3a1a4 ¢ y4eToM
BCEX aCIIEKTOB
NEeSTEeIbHOCTH;
pa3zpaboTka 0000IIEHHBIX
BAPUAHTOB PEIICHUS
pOOJIeMBbI, aHAIN3 ATHX
BApUAHTOB,
IIPOTHO3UPOBAHUE
IIOCJICICTBHH,
Hax0XJICHHUE
KOMITPOMHUCCHBIX
pelIeHuil B yCIOBUAX
MHOTOKPHUTEPUATTLHOCTH,
HEONPEIENEHHOCTH,
MJIAHUPOBAHUE
peanu3alnuy MpoeKTa;
HCIIO0JIb30BAaHUE
MH(OPMALIMOHHBIX
TEXHOJIOTHH IpH
pa3paboTKe HOBBIX
YCTaHOBOK, MaTEPHAJIOB U
W3JIeNHii; pa3paboTka
MIPOEKTOB TEXHUYECKUX
YCIIOBUM, CTAaHAPTOB U
TEXHUYECKHUX OMUCAHUUN
HOBBIX YCTaHOBOK,
MAaTEepHaJIOB U U3JIEIIHI

MOJENH IS
TEOPETUUECKUX,
AKCTICPUMEHTAIbHBIX
Y TIPUKJIATHBIX
MIPOEKTOB 110
HCCIEIOBAHUIO
SIBJICHHI 1
3aKOHOMEPHOCTEH B
obnactu HU3MKH sIpa,
YaCTHII, IIa3MBblI,
ra3zo00pa3HoOro u
KOHJICHCUPOBAaHHOTO
COCTOSIHUS BEILECTBA,
pacrpocTpaHeHus u
B3aUMOJCUCTBUA
W3IIY4CHUS C
00BEKTaMH KUBOH U
HEKUBOU MTPUPOJIBI,
BKJIIOYAas
9KOJIOTHYCCKHIA
MOHUTOPHHT
OKpY>Karollen Cpeibl,
obOecrieueHue
0e30macHOCTU
TPaKIaHCKUX
00BEKTOB

K paboTe ¢
COBpEMEHHBIM
IPOrpaMMHBIM
00ecCITIeYeHnEeM H ero
pazpaboTke aJis
YHCIIEHHBIX
npeacKa3aHui
(MonenupoBaHus),
00paboTKHU U aHAIHM3a
IKCIIEPUMEHTAILHBIX
JaHHBIX B 00JIaCTH
¢busuku sapa u
3JIEMEHTaPHbBIX YaCTHII

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

OpraHU3alMOHHO-YIIPABICHYECKUI

MIPUHIIMITBI
(dbopMupoBaHUS LIETCH
MpoeKTa (TporpaMmbl)
penieHus 3aaad,
KpUTEPUEB U
IIOKa3aTesen
JOCTYDKCHHUS I1eTIeH,
MOCTPOCHUS
CTPYKTYPBI UX
B3aHMOCBSI3CH,
BBISIBJICHUS
MIPHOPUTETOB
pelIeHus 3a1ad ¢
Y4E€TOM BCEX
aCIeKTOB
JIESITEIIBHOCTH;
V-ITK-3.3[1] - YmeTh
MIPOBOJINTH
MIPOEKTUPOBAHHE
JIETCKTOPOB U
YCTaHOBOK, a TaKXKe,
Ha KOHIICTITYJIbHOM
YpOBHE, CAaMHX
IKCIIEPUMECHTOB B
obnactu GU3UKH sIpa
1 DJIEMEHTaPHBIX
YacTHll, UCTIOJIb30BaTh
nH(pOpPMaLIOHHbIE
TEXHOJIOTUH MPHU
pa3paboTKe HOBBIX
YCTaHOBOK,
MaTepuajoB U

U3 OCITIHI;
B-TIK-3.3[1] -
Brnanets MmeTonamu
BBITIOJTHCHHUSI
pPacy€THBIX,
MPOEKTHO-
KOHCTPYKTOPCKHX
paboT u 06paboTKH
pe3ynbTaToB
CpeacTBaMH
COBpPEMEHHBIX
MIPOTPaMMHBIX
MAKEeTOB

2 Opranusanus padoThl
KOJIJIEKTHBA
UCIIOJIHUTEINIEN, IPUHATHE
MCIIOJTHUTENIbCKUX
pELIECHNI B yCIOBUAX
CIEKTpa MHEHUH,

2 VYyacrtue B
OpraHu3aIu,
MOATOTOBKE U
MPOBEACHUH
Pa3IUYHBIX
9KCTIIEPUMEHTOB I10

ITK-3.2 [1] - Criocoben
dhopmynupoBaTh
WCXOJIHBIC JaHHBIC, &
TaKe BbIpabaThIBaTh U
000CHOBBIBATh
OpraHu3aIHOHHBIE

3-I1K-3.2[1] - 3uatb
OCHOBHBIE METOJIBI
ITIOCTAHOBKH 3a7a4 U
opraHu3amuu padoT B
obmactu
MIPOCKTHPOBAHHUS




orpeziefieHue MopsiaKa
BBINOJIHEHUS padoT;
MOKMCK ONTUMAJIbHBIX
peLIeHu! C y4EeTOM
TpeOoBaHUI KayecTBa,
HA/IKHOCTH U
CTOMMOCTH, a TaKXe
CPOKOB HCIIOJHEHHUS,
0e30MacHOCTH
KHU3HENEATSIBHOCTH U
3aIUTHI OKPYKAIOIIEH
Cpenbl; MOATOTOBKA
3asiBOK Ha MATEHTHI,
u300peTeHus u
MIPOMBIIIJICHHBIE 00pa3IIbl
Y OLIEHKA CTOMMOCTHU
00BEKTOB
HMHTEIUIEKTyJIbHOMN
NeSITeNIbHOCTH;
cocTaBiieHHe pedepaTos,
HarucaHue u
odopmiieHre HAyIHBIX
CTaTeii; yuacTue B
OpTaHU3aIi CEMHUHAPOB,
KOH(epeHIIHii; yuacTue B
OpTaHu3aIIH
UHGPACTPYKTYPHI
MPEATPHUATHI, B TOM
qrcie HHPOPMAIMOHHON
Y TEXHOJIOTHYECKON

(bu3MKe s/1pa U 4aCcTHUII
(BKJIIOUYAsI CO3/IaHKE U
HCIIOJIb30BaHUE
JIETEKTOPOB
AJIEMEHTAPHbBIX YaCTHII
U U3JIy4YEeHUil), B
HU3MEpEHUsIX U
obOpaboTke
JKCIIEPUMEHTAIBHBIX
TaHHBIX, B
JUCCKYCCHUAX TIO
aHaJIN3y
TEOPETUUECKHUX
TUIIOTE3 U
UHTEpHpeTaui
SKCIIEPUMEHTOB B
obnactu hu3uKH
BBICOKHMX SHEpPruil (B
TOM YUCJIE - Ha
COBPEMEHHBIX
KOJUTaliepax 4yacTul),
a Tak)Ke BO MHOTHX
CMEKHBIX HayYHBIX
HaIpaBJICHUSAX

pereHust B 061acTu
MIPOEKTUPOBAHHUS
SIEPHO-(DU3UYECKIX
YCTaHOBOK U
NIPOBEICHUS
HCCIIE0BAHUN B
obnactu (HU3MKH s1pa,
(U3MKH dIIEMEHTapHBIX
94acTHll, aCTPOPH3HUKH,
pelaTh MOCTaBJICHHbIE
3aJ1auu ¢ BEIOOpOM
HEOOXOAUMBIX (PU3HKO-
TEXHUYECKUX CPEIICTB

Ocnosanue:
[IpodeccronanbHbII
crannapt: 40.011

SIePHO-(PU3MIECKUX
YCTaHOBOK, METOJIbI
MIPOBEICHUS
HCCIIEI0BAHNM B
obnactu GU3UKU
aapa, GU3UKU
AJIEMEHTaPHBIX
YACTHII,

V-TIK-3.2[1] - YmeTh
pemarb
MOCTaBJICHHBIC 3a/1a4H
B 00nacT (pu3nKu
spa,bu3uKu
3JIEMEHTAPHBIX
YacTull, aCTPOPHU3UKU
C BBIOOpOM
HE00OXO0IUMBIX
(U3HKO-TEXHUUYECKUX
CpPEICTB;

B-TIK-3.2[1] -
Brnanets MmeTonamu
IIpOBEJICHUS BbIOOpa U
000CHOBaHUS
OpraHHU3aIMOHHBIX
pelieHuii B obmactu
MIPOSKTUPOBAHHUS
A71epHO-(PUBUUECKUX
YCTaHOBOK, METOJIaMHU
MIPOBEICHUS
HCCIIE0BAHNM B
obnact puU3MnKH
a1pa, GU3NKU
AJIIEMEHTAPHBIX
YJACTHII

5 Pa3zpabotka crioco6oB
IIPOBE/ICHUS SIIEPHO-
(bU3UIECKUX
HKCHEPUMEHTOB U
HKCTIEPUMEHTOB B
CMEXHBIX 00J1acTAX
HAYKW U TEXHHKH,
CIOCO0O0B MPUMEHEHUS
SIIePHO-(PU3TIECKUX
METOAMK B pEeIICHUH
TEXHOJIOTUIECKHUX
npo6JeM; UCIIOIb30BaHNE
pe3yIbTaToB
MIPOBOJIUMBIX
HCCIEA0BAHUHN 1
pa3paboToK B
TEXHOJIOTHYECKUX U

HpOI/I3BO,Z[CTBCHHO'TGXHOJ’IOFI/ILIGCKI/Iﬁ

5 CoBpeMEHHBIH
sIepHO-(PU3MUECKUN
IKCIIEPUMEHT,
COBpEMEHHBIE
JETCKTOPHBIC CUCTEMBI
Y DIIEKTPOHHBIE
CUCTEeMBI cOopa u
00pabOTKH JaHHBIX
VTS SIJIEPHO-
(buznuecKux
YCTaHOBOK,
MaTeMaTHYCCKUE
MOJIEIN JITISt
TEOPETUIECKOTO U
AKCIIEPUMEHTAIILHOTO
HCCIIEIOBAHUI
dbyHIaMEHTATBHBIX

I1K-3.4 [1] - Criocoben
0oQOpMIIATH Pe3yabTaThI
MIPOBOIUMBIX
HCCIIEJOBAHUM U
pa3paboToK Jyst
TEXHOJOTUYECKUX U
MIPON3BOJICTBEHHBIX
1ejael, TOTOBUTh
COOTBETCTBYIOIIYIO
JIOKYMEHTAIUIO,

3¢ hexTUBHO
B3alMO/JIEMCTBOBATH CO
CIICIIHATUCTAMU

Ocnosanue:
[IpodeccronanbHbIit
cranaapt: 40.011

3-T1K-3.4[1] - 3nats
OCHOBHBIE METO/IbI
HCCIIEA0BAHUN U
pa3paboTok s
TEXHOJIOTUYECKUX U
MIPOU3BO/ICTBEHHBIX
1eJreif, OCHOBHEIE
TpeOOBaHUS K
MOJITOTOBKE
COOTBETCTBYIOILIEH
OTYETHOM
JOKYMEHTAIUH;
V-IIK-3.4[1] - YmeTh
HaXOJUTh U

3¢ HeKTUBHO
B3aMMO/ICIICTBOBATH
CO CHeIUAINCTaMU




IMPONU3BOJCTBCHHBIX
eJax; peajainsanusd
OCIMOYKU: UCCIICIOBAaHUEC,
Pa3sBUTHUC, TCXHOJIOTHA,
IIpOU3BOJACTBO

5 Pa3zpabotka crioco6oB
NPOBEJCHUS SIIEPHO-
buznveckux
IKCTIEPUMEHTOB U
IKCIIEPUMEHTOB B
CMEXKHBIX 00JIacTsIX
HAYKU U TCXHHUKH,
CII0COOOB MTPUMEHEHUS
AIePHO-(DU3UIECKIX
METOJIUK B PEILICHUU
TEXHOJOTUYECKUX
npo0JieM; HCIOIb30BaHNE
pe3yIbTaToB
MPOBOANMBIX
HCCIEA0BAHUHN U
pa3paboToK B
TEXHOJIOTUYECKUX U
MIPOM3BOACTBEHHBIX
HEJSX; peaTn3aIus
[ETIOYKHU: HCCIIEe0BaHNUE,
pa3BHUTHUE, TEXHOJIOTHSI,
MIPOM3BOICTBO

B3aUMOCUCTBUI
BHGMGHTapHLIX HJaCTHUIL
Y aTOMHBIX SI7IEP

5 CoBpeMEeHHBIH
sIIepHO-(PU3HUCCKHUI
IKCIIEPUMEHT,
COBPEMCHHBIC
JETEKTOPHBIC CUCTEMBI
1 DJICKTPOHHBIC
cUCTEeMbI cOopa u
00pabOTKHU TaHHBIX
VTS SITIEPHO-
(bu3nIecKux
YCTaHOBOK,
MaTeMaTUYECKHe
MOJIETIN ISt
TEOPETHUYECKOTO U
IKCIIEPUMEHTAIILHOTO
HCCIIeJOBaHUI
dbyHIaMEHTATBHBIX
B3aMMOJACHCTBUM
AJIEMEHTAPHBIX YaCTHII
Y aTOMHBIX SI7EP

ITK-10 [1] - Criocoben
pelaTh HHXEeHEepHO-
¢busnyeckue u
HKOHOMUYECKHUE 3aaur
C TMIOMOIIBIO MaKETOB
HPUKITAIHBIX TPOTPAMM

Ocnosanue:
[IpodeccronanbHbIi
crannapt: 40.011

CMEKHBIX 00JacTei
JUISL YCIIELIHOM
OpraHu3aluu u
MPOBEACHUS HAYYHO-
HCCIIEIOBATEIBCKOM U
MIPOEKTHOMN
JIESITEIIbHOCTH;
B-TIK-3.4[1] -
Bnaners HaBbiKaMu
COCTAaBJICHUS U
odopmileHUs: HayYHO-
TEXHUYECKOHU U
MPOEKTHOM
JIOKYMEHTAI1H,
HAyYHBIX OTYETOB,
0030pOB, JOKJIAI0B U
crareu

3-T11K-10[1] - 3Hate
OCHOBHBIE MaKEThI
MIPUKJIIATHBIX
porpaMm st
pelIeHus: HHKEHEPHO-
(UBUYECKUX U
SKOHOMHUYECKHUX 3a]1a4

V-IIK-10[1] - YmeTb
OCYIIECTBIISTH
moA00p MPUKIIATHBIX
Iporpamm Jist
peleHust KOHKPETHBIX
HMH)KEHEPHO-
(bu3NUECKUX U
HKOHOMHUECKUX
3ajad;

B-TIK-10[1] -
Biagets HaBbIKaMH
paboThI ¢
MIPUKJIATHBIMA
porpaMMamMu JUist
peleHnst HHXEHEPHO-
bu3nUecKux u
HYKOHOMHYECKHUX 3324

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

Paznienbl yueOHOM TUCIMITIINHBL, UX 00BEM, CPOKU U3YUEeHHUS U POPMBI KOHTPOJIS:




IL.II

HaumeHoBaHue
pasaeia yueOHoi
AUCHHUILJIMHBI

Henean

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.

O06s13aT. TeKyuuii

KOHTPOJIb (popma*,

Hemes)

MakcuMaJabHBIIR

0aJ1 3a pazgen™*

pasnena (popma*,

ATTecTanus
HeJeJst)

HNuaukaropsbl
OCBOCHUSA
KOMIIETeHIIMH

3 Cemecmp

Yacte 1

8/16/0

N
(63}

KA1

|
(00]

3-OI1K-1,
Y-OIK-1,
B-OIIK-1,
3-OI1K-2,
V-OIIK-2,
B-OI1K-2,
3-VK-2,

V-YK-2,

B-VK-2,

3-YKII-2,
V-VKII-2,
B-VKII-2

YacTtb 2

9-16

8/16/0

25

KHU-16

3-T11K-3.2,
V-IIK-3.2,
B-TIK-3.2,
3-T11K-3.4,
V-TIK-3.4,
B-T1K-3.4,
3-I1K-10,

V-1IK-10,
B-T1K-10

HUmoeo 3a 3 Cemecmp

16/32/0

50

KonTpoJsbHble
MeponpusTHs 3a
Cemectp

3

50

3, KP

3-T11K-3.2,
V-TIK-3.2,
B-TIK-3.2,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-0OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-T11K-3.2,
V-IIK-3.2,
B-T1K-3.2,
3-T11K-3.4,
V-TIK-3.4,
B-TIK-3.4,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-VK-2,
VY-VK-2,
B-VK-2,




3-YKII-2,
V-YKII-2,
B-VKI[-2

* — COKpallleHHOe HAaMMEHOBaHuE (OPMbI KOHTPOJIS

*

(wn) sK3aMeH

* — cyMMa MaKCHUMaJIbHbIX 0ayuioB JoipKHA ObITh paBHa 100 3a cemectp, BKIIOYas 3a4eT U

Coxkpalienre HauMeHOBaHUN (POPM TEKYILET0 KOHTPOJISI U aTTECTAIlK Pa3/IeIioB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE

KN KonTposb 1o nroram

5 OK3aMeH

KP KypcoBas pabora

KAJIEHJIAPHBIN IIAH
Henean | Tembl 3ansaTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. | yac. yac.
3 Cemecmp 16 32 0

1-8 Yacrs 1 8 16 0

1 BBenenue B mporpamMmmy Kypca. Bcero ayauTopHbIX 4acoB
CrpyxTypa, enu u 3anaun kypca. OcHOBBI paboTsl B Linux. 1 | 2 | 0
Konconbhblii pesxkxum paboTsl. OCHOBHBIE KOMaH bl Oniuu 1 | OHaifH
napamMeTpbl KoMaHa. TeKCTOBBIE PEIaKTOPEL 0 [0 [0

2 H3yuyenune nporpamm, odecrne4nBalOIMX HAKOIIEHHE, Bcero aynutopHbIX yacoB
00padoTKy, 1 AaHAJIN3 IKCIEPUMEHTAJIbHBIX JaHHBIX. 1 | 2 | 0
[Iporpammusiil maker ROOT. Uctopus co3nanus. OnemeHTsl | OHnaiiH
a3bika C++. CtpykTypa nakera. Kinacesl u 06bextsl B ROOT. | 0 ] 0 ] 0

3 Pa6ora B makere ROOT. Bcero aynutopHsix 4acoB
Kounseprauus nanusix u3 PAW B ROOT. Hauano paboTsl ¢ 1 |2 [0
ROOT. Pabora B koMaH/1HOM cTpoke. CHHTAaKCUC KOMaH]I. Ownnaiin
Nurepnperarop CINT. Coznanue makpocoB. OCHOBHBIE MEHIO | ( 0 0
Y OIIIHH.

4 Padora ¢ rucrorpammamu B ROOT. Bcero ay1uTopHbIX 4acoB
Coznanue, 3anonHenne u pucosanue ructorpamm B ROOT. 1 | 2 | 0
OcHoOBHBIE omepanuu ¢ Tuctorpammamu. Padora ¢ Ownutaiia
¢ynkuusamu. Coznanue GyHKIMNA, pucoBaHUE rpauKoB. 0 | 0 | 0

5 PaGora ¢ AByMepHBIMH rHCTOTPaMMaMH. Bcero aynutopHbIX yacoB
BapuanTs! npezcraBienus rucrorpamm. ['papudeckne 1 IE [0
Bo3mokHocTH ROOT. Bo3moxkHoctu pabotsl ¢ TCanvas. Owunaitn

0 |0 |0

6 PuTHpPOBaHHME THCTOTPAMM. Bcero ayauTopHbIX 4acoB
dutnpoBaHKe THCTOTPAMM B HHTEPAKTUBHOM PEKUME U 1 IE [0
¢byHK1MeH, 3apaHee onpeieNeHHON moab3oBareneM. Jloctyn kK | Onnaiin
napaMmerpam GUTHPOBAHUS U PE3yJbTaThl (GUTHPOBAHUS. 0 ‘ 0 ‘ 0

7 Coznanue ROOT-paiina. Bcero ay1uTopHbIX 4acoB
Coznanue, 3armoaHEeHHe, 3aluch U UTeHUe epeBbeB Ntuple u 1 ’ 2 ’ 0
TTree. Ananu3 nanHbeIX nepeBa Tree View. Ouwnytaiia

0 I Ik




Pa6ora ¢ 4-BexTopom B ROOT.

Bcero ayuTOpHBIX 4acoB

Knacc TLorentz Vector. IIpumenenue B pusuueckom anamuse. | 1 [ 2 [0
Bcerpoennsiit renepatop Monte-Kapno. MoanenupoBanue Omutaiin
pacnasioB 4acTHIL. 0 0 0

9-16 Yacts 2 8 16 0

9 MeTtoanka naeHTHGUKANUMA YacTULl B GU3NYECKOM Bcero aynutopHsIx 4acoB
IKCIIEPUMEHTeE. 1 |2 [0
[Ipumenenue rpadpudeckux kpurepueB cenekiuu Kinace TCut | Onnaiin
G. 0 o [0

10 N3yuenne reneparopos puznyeckux npoueccoB PYTHIA | Beero ayiuTopHBIX 4acoB
3agaum, pemraemele ¢ momolibo reaeparopa PITHIA. 1 | 2 | 0
OcHoBHbIE OJIOKU JaHHBIX U nTapameTpoB. CTpyKTypa Ownutaiin
MporpaMmmel, ucnosb3yrouieit renepatop PYTHIA. 0 ‘ 0 ‘ 0

11 IIpumepsl pa6oTsl ¢ reneparopom PYTHIA. Bcero aynutopHsix 4acoB
MopennpoBaHue KOJUIAMIEPHBIX dKCIIEpUMEHTOB. Poxaenue 1 \ 2 \ 0
Xwurrc-6030Ha 1 Z0-0030Ha B pp-CTOTKHOBEHUSIX. Omnnaiin
Busyanuzanus nonydeHHoi napopmanuu ¢ nomonisio ROOT. | 0 |0 |0

12 H3yuyenue reneparopos ¢pusudeckux npoueccos: UrOMD. | Bcero ayaiutopHbIX 4acoB
3ajgauu, pemaemslie ¢ nomolinsto reueparopa UrOMD. 1 |2 [0
OcHoBHbIe OJIOKYU TaHHBIX U apaMeTpoB.CTpyKTypa Omnunaiin
IPOrPaMMBl, UCHIONB3YIomEeN renepatop: UrOMD. 0 [0 [0

13 Osnaxomiienue ¢ nporpammoit GEANT3, Bcero ayuTopHbIX 4acoB
NpeIHA3HAYEHHOM 115 MOAeJIMPOBAHMSA NPOXO0KACHUS 1 | 2 | 0
YaCTHUI Yepe3 IKCIEePUMEHTAIbHYI0 YCTAHOBKY. Ownnaitn
OcHOBHBIE OJIOKH TaHHBIX, (byHKuHﬁ U [IEPEMEHHBIX, 0 0 0
ucnons3ytonuxcs B npuwioxeHusx GEANT3. Ctpykrypa
MIPOrPaMMBI,HCTIONB3YIOMIEHCS B JAHHOM PUIIOKEHUU.

14 IIpumep padorst GEANT3: MmoaenupoBaHue aIpoHHOI0O Bcero aynutopHbIX yacoB
KaJ10puMeTpa. 1 IE [0
MeTo b1 MOIETUPOBAHUS KaJIOPUMETPA U METOIbI Omnunaiin
BHU3yalIH3alluu HHPOPMAIIHH B IPOTPAMMHOM TaKeTe 0 0 0
GEANTS.

15-16 | U3y4yeHHe KOMILIEKCHOTO MOAX01a K MOIeJTUPOBAHUIO Bcero aynutopHsIx 4acoB
COBPEMEHHOI'0 YCKOPHUTEJbHOI0 IKCIIEPUMEHTA. 2 | 4 |0
PaccmoTtpenune noaxona kK MOAEIMPOBAHUIO DKCIIEPUMEHTA HA | OHIIalH
npumepe nporpammsl Ali ROOT. 0 0 0

ITogroToBka K aTTecTalluu

CoxkpallieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauyenne | IloiHoe HAaMMEHOBaHUE

9K ONEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpesenTanuu

T TecTsl

5CM DJNEKTPOHHBIE CITPaBOYHbIE MaTepUabl
ncC MHTEepaKTUBHBINM CAUT




S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B mporiecce mpoBeaeHust JEKIIMOHHO-NPAKTUUECKUX 3aHSATHH CTYIEHTHI IOJ] PYKOBOJCTBOM
MIperoaBaTelis BBIMOIHSIOT CICAYIONINE IPaKTHISCKUe 3aaaHus (J1a0. paboThl):

- OCHOBHBIEC KOMaHbI B PAW

- pabota c rucrorpammamu B PAW

- ntuples B PAW

- ckpuntbl B ROOT, HeMMeHOBaHHbBIE 1 UMEHOBAHHbBIE

- ructorpammbsl B ROOT

- putupoBanue rucrorpamm B ROOT

- pucoBanue B ROOT
- nepeBbs B ROOT.

6. ®OHJI OHEHOYHbIX CPEJACTB

DoHj OLIEHOYHBIX CpCACTB 11O NTUCHUIIJIMHE obecreyuBaeT IIPOBEPKY OCBOCHUS INIAHUPYCMBIX

pe3ynbTaToB oOyueHus: (KOMIETCHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,

pY6C)KH01"O U IPOMCIKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHEC.

CBs13b MCKOAY CI)OpMI/IpyeMLIMI/I KOMIICTCHLIUSAMU H q)OpMaMI/I KOHTPOJII HX OCBOCHHUA

IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

KOMHeTeHHHﬂ I/IH)II/IKRTOPBI OCBOCHMUA ATTeCTaHI/IOHﬂoe Mepoan/IHTl/Ie
(KII 1)
OIK-1 3-OI1K-1 D, KU-8
V-OI1K-1 D, KU-8
B-OIK-1 D, KU-8
OIIK-2 3-OI1K-2 D, KU-8
V-OIK-2 9, KU-8
B-OI1K-2 D, KU-8
TK-10 3-ITK-10 D, KU-16
V-ITK-10 D, KU-16
B-TIK-10 D, KU-16
TIK-3.2 3-1TK-3.2 KP, D, KI1-16
V-TTK-3.2 KP, D, KI1-16
B-TIK-3.2 KP, D, KI1-16
MK-3.3 3-1K-3.3 D, KU-16
V-TIK-3.3 D, KU-16
B-TIK-3.3 D, KU-16
VK-2 3-VK-2 9, KU-8
V-VK-2 9, KU-8
B-VK-2 D, KU-8
VKII-2 3-VKII-2 9, KU-8
V-VKII-2 D, KU-8
B-VKII-2 9, KU-8

Ikaabl OeHKU 00pa30BaTeIbHBIX J0CTUKEHH I




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO 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 CTYICHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
MPOTrpaMMHBIN MaTepuall, HCUEPIBIBAOLIE,
MOCJIe0BaTEeNFHO, YETKO U JIOTUYECKU
CTPOIMHO €ro n3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1LieHKa «XOPOILIO» BBICTABISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U

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

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TTOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOTPaMMHOTO MaTepraa.

OlleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISETCS CTY/IEHTY, KOTOPbIN HE 3HAET
3HAYMTETHHOM YaCTH IPOrPaMMHOIO
o_ marepuaia, J0IMyCKaeT CYIECTBEHHBIE
Hwuxe 60 F omnOku. Kak npaBuiio, orieHka
«Hey0081emBOPUMENLHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS
CTyJIEHTaM, KOTOPbIE HE MOTYT IPOIOJKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

7. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1. DU E97 Experimental techniques in high-energy nuclear and particle physics : , Ferbel, Thomas. , :
World Scientific Publishing Co Pte Ltd, 2014

2. 519 K85 Mertpuueckuii ananus u o0paboTka JaHHBIX : yueOHoe nocodue, Kpsues A.B., Jlykun
I'.B., Mocksa: ®u3maraut, 2012

3. 53 b38 IIpumenenne 9BM B skcniepuMeHTanbHbIX HecnenoBannax Y.1 , bexxko M.II., Mocksa:
HUAY MUY, 2011



4. DU I'55 CoBpemeHHas 3JEKTPOHHAS dJIEMEHTHas 0a3a B mpubopax u cucreMax (hU3UKHA BBICOKUX

SHEPruil, KOCMOPU3UKY U MEAUIIMHBI : yaeOHoe mocodue s By30B, [ mssHenko A.C., JloruHos B.A.,
Mocksa: HUSTY MUDU, 2012

5. 53 D41 DkcnepuMeHTabHas (puU3MKa : JabopaTopHbli pakTukyM, I puropses @.B. [u np.],
Mocksa: HUSY MHU®DU, 2011

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 519 H61 Ananu3 maHHbIX : yueOHOE mocodue s By30B, Pymsinues B.I1., Huzamernunos 111.Y .,
Mocksa: HUSY MUDU, 2012

2. 004 74 Undopmaruka Y.1 , , Mocka: UHTYUT, 2012
3. 004 74 Uudopmaruka Y.2 , , MockBa: UHTYUT, 2012

4. 519 3-91 Jlekuuu no Teopuu yrnpasieHus : yueOHoe nocodue, 3yoos B.U., Cankt-IletepOypr [u
ap.]: Jlans, 2009

5.539.1 ®80 dusuka BHICOKHX MJIOTHOCTEN sHepruii : , PoproB B.E., Mocksa: ®uzmariut, 2012
I[TPOTPAMMHOE OBECITEYEHHUE:

CrenainpHOE porpaMMHOe 00ecIieYeHre He TpeOyeTcs

LMS 1 UHTEPHET-PECYPCBbI:

1. Geant4 User's Guide for Application developers
(http://download.nust.na/pub/gentoo/distfiles/BookForAppliDev-4.10.1.pdf)

2. Geant4 Installation Guide (http://gentoo.osuosl.org/distfiles/BookInstalGuide-4.10.1.pdf)
3. ROOT (http://root.cern.ch/)

4. Easy Linux tips for beginners and for advanced users
(https://sites.google.com/site/easylinuxtipsproject/Home)

https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJILHO-TEXHWYECKOE OBECIMEYEHMWE YUYEBHOW
JUCLUIINHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

9. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JIUIA CTYAEHTOB

I[J'I}I YCIICIIHOTO OCBOCHHA MaTcpHalla Kypca HCO6X0,[[I/IMO TINATCJIBbHOC TIOCCIICHUC
JICKIIUOHHBIX U CCMUHAPCKUX 3aHATHH.



[TockonbKy IHpakTHYECKHE 3aJayM, MpeaIaraeMble B XOJ€ Kypca, MOJIEIUPYIOT peajbHbIE
¢usnveckrue 3a1a4yM, CaMOCTOSTEIbHOE MX pEIIeHHE JaeT HEeOOXOIMMble HAaBBIKM s Oyaymien
npodecCHOHATLHOM IS TEIILHOCTH.

OpHoit u3 (opM yueOHOM aKTHMBHOCTH MOXKET SIBISATHCA pa300p M KOJUIEKTUBHOE pEIlICHHE
TUNUYHBIX IPOOJIEM KOHKPETHOrO CTyJAEHTa II0 aHajlu3y JaHHBIX B paMKaxXx Hay4dHO-
HCCIIEI0BATENBCKON PabOTHI.

[Tpu n3yuenuu temsl «BBeneHue» cienyer:

* IpU OTCYTCTBUHU HaBBIKOB IporpamMmupoBaHusi Ha C++ yJenuTh MOBBIIIEHHOE BHHUMaHHE
OCHOBHBIM ITOHSTHSAM 3TOTO A3bIKa, TAKUM KaK KJIacC ¥ YKa3aTellb;

* ocBoHTh 0a30BbIc KoMaH sl ROOT;

[Tpu n3yuennu Temsl «PaboTa ¢ THCTOrpaMMaMm» CIIETYeT:

* 00paTUTh BHUMAHUE HA PA0OTy C OJHOMEPHBIMU THCTOTPAMMAaMH, IOCKOJIbKY OHH SIBJISIOTCS
HamOoJee pacpoCTPaHEHHBIMH;

[Tpu n3yuennu temsl «PaboTa ¢ dailnamu U 1epeBbIMI» CIEIYET:

* IPHOOPECTH YETKO MOHUMaHUE OCHOB paboThl ¢ (aiinamu B ROOT;

* 00paTUTh BHUMAHUE HA JIOTHYECKYIO M (PU3HUECKYIO CTPYKTYpY daiina;

* [IOCKOJIbKY JIepeBO siBiIseTCsl 6a30BOM cTpyKTypoil AaHHbIX B ROOT, Ha 3TOT pasien HyXHO
HaIpaBUTh 0CO00E€ BHUMAHUE;

* YBEPEHHO BJ1a/IeTh OCHOBHBIMH ONIEPALIUSMU C IEPEBOM: CO3J]aHUE, 3alIUCh, YTCHUE;

[Tpu n3yuernn Temsl «I'eHepaTopsl GU3NIECKUX MTPOIIECCOBY CIEAYET:

* [IOJTyYUTh MPEJICTABICHHE O HAanOO0JIee pacIPOCTPAHEHHBIX TEHEPATOPaX COOBITUI;

* 00paTUTh BHMMaHHE Ha 00JacTH HPUMEHHUMOCTH KaXIOro M3 TIeHEepaTopoB, UYTOOBI B
OyayleM UMeTh BO3MOXXHOCTh OCO3HAHHOI'O BBIOODA;

[Tpu n3yuennu tembl «MoJenupoBaHUE IPOXOXKICHUS YaCTHI] Yepe3 BEIIECTBOY CIEYeT:

* [IOJIY4YMTh NIPEACTABICHUE O Kpyre 3a1ay, pemaembix ¢ nomouipio GEANT;

* 00paTUTh BHUMAHUE Ha OCHOBHBIE IIEPEMEHHBIC U YCTAHOBOYHBIE TApaMETPHI;

* 10OPOCOBECTHO BHIMIOJHUTH MPAKTUYECKUE 3a0aUH.

10. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIUM JIJIS1 TPENIOJABATEJIEN

OO0mue yka3zaHus:

1. B Hayame BBOJHOTO 3aHATUSA Pa3bSICHUTH YCJIOBUSA IIOJYYEHUS IOJOKUTEIBTHBIX
aTTecTalllid, KOTOpbIE MOTYT OBITh MPUMEHEHBI B XO/€ U3YUEHHUs Kypca, a TaKkKe IJIaH MPaKTHYECKUX
U CaMOCTOSITENIbHBIX 3aHATUI.

2. IlpeaynpenuTs O MOpAAKE MPOMEKYTOYHOW M UTOTOBOM NPOBEPKHU 3HAHUN M O MOPAJKE
MPOBEACHUS aTTECTAIIMOHHBIX MEPOIIPUATUHN (PK3aMeHa).

3. OOBSICHUTD MOPSIIOK BBIMOJTHEHUS Ta00PaTOpHBIX paboT — BeIOOP paboThl B kKauectse HNUPC
OCTaBUTb Ha yYalllUXCs 10 UX BHIOOPY C YCIOBUEM YHHKAIbHOCTH Kax 101 TeMbl HUPC

4. YIIOMsIHYTB O caiiTe ¢ MaTepuajamMu I0 JaHHOMY KYypCy, KaK pecypcy JUisl CaMOIIOATOTOBKH
U CBSI3H C IIPENIOAaBaTeIIEM.

5. YnomsHyThb O HEOOXOIMMOCTH BBINOJHEHUS OonblIIOro o0beMa BHEAYJUTOPHOM
CaMOCTOSITENTbHON paOOTHI.
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