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AHHoTanus

Hucuunnuna «lIpoexkTHas neqATenbHOCTb» BXOJUT B 00pa3oBaTeiIbHYIO IMPOTrPAMMY
BBICLIETO O0pa3oBaHMA — MpOrpaMMy MarucTparypbl [0 HAIpPaBICHUIO IOATOTOBKH/
cnenuanbHoctd  01.04.02  «lIpukiagHas maremaruka M HMH()OPMATHUKa» HANPaBICHHOCTH
«MareMaTuyeckoe M KOMIIBIOTEPHOE MOAETHpoBaHUe». JlucuuiinHa peanusyercs kKadenpoit
«UAI».

JucuuiuinHa  He  sABIsieTCs  00fA3aTesIbHOM  HpU  OCBOEHMM  OOYyYaroIIUMCS
oOpa3oBareibHONH MpOrpaMMbl M HallpaBlieHa Ha yniyOieHHoe (OpMHpOBAHME CIIEAYIOLIUX
KOMIIETCHIIUH:

[IK-4 «Cnocoben ¢opMynrpoBarh, MJIaHUPOBATh U BBIOJHAThH NMPUKJIAJHbIE U HAyYHBIE
UCCIIEIOBaHUs B  OONAacTH MaTeMaTHYeCKOro U KOMIIBIOTEPHOTO  MOJCIMPOBAHHS  C
UCIIOJIb30BaHUEM COBPEMEHHBIX METOJIOB U TEXHOJIOTUI»

IIK-5 «CnocoGen pa3pabaTbiBaTh, aJaliTUPOBATh U MPUMEHITh MaTeMaTHUECKUE MOJIENIN
¥ QJTOPUTMBI ISl PEIICHHsI aKTYaJIbHBIX 3a/1ad B Pa3lIMYHBIX MPEIMETHBIX 00IACTSX, UCTIOIB3YS
CpeACTBa BBIYMCIUTEIBHON MaTEMAaTHKU U IPOTPaMMHBIE HHCTPYMEHTBD

ConepkaHue IUCHMIUIMHBI OXBaThIBa€T KPYr BONPOCOB, CBSI3aHHBIX C peaju3aluei
HAayYHO-UCCIIEIOBATEIbCKUX UM NPUKIAJHBIX MPOEKTOB B 00JaCTH MaTeMaTHYeCKOro u
KOMITBIOTEPHOT'O MOJIEIMPOBAHUSI.

[IpernogaBanue IUCHMILIMHBI IpegycCMaTpuBaeT cleayiomue (opMbl OpraHU3aLUH
y4eOHOTO TMporecca: MPaKTHYECKUE 3aHSATHS B BUAC BBIIIOJHEHUS yYEOHOTO TNPOEKTa/OB U
camMocCTosATeNIbHas paboTa 00yyaroIerocs.

[IporpaMmoii IUCIMIUIMHBI TPEXyCMOTPEHBI CIIEAYIOMINE BUABI KOHTPOJS: TEKYIIUiH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsA aTTecTalus B hopme 1uddepeHIIpOBAHHOIO 3aueTa.

OO6miast TpyIOEMKOCTh OCBOCHUS JUCIUIUIMHBI COCTABIACT 4 3a4eTHBIX €AUHUIGI, 144
qaca.

S3bIK 00yYEeHUS IO TUCUIUTITNHE «PYCCKUMA »



1. [lepeueHp MIaHUPYEMBIX PE3YNIBTAaTOB 00YUSHHS MO JUCLIUIUINHE

1.1.

Lenu npenogaBaHust JUCHMUIUINHBI:

® pa3BUTHE KOMIIETEHIIMH B OOJACTH TIOCTAHOBKH 3a/a4, BBIOOpa METOMOB
pernieHus1, pa3paboTKH U aHAJIN3a MaTeMaTHICCKUX MOJIETIEH;

® OBJIAaACHHUC HAaBbIKAMHM ILUIAHUPOBAHMA,

JOKYMCHTUPOBAHUA W MPE3CHTALIUU

PE3YJIbTATOB HpOCKTHOﬁ U UCCIIEA0BATEIbCKOM JACATCIIBHOCTH,

® CO3/aHMe MEXKIUCIMIUIMHAPHON 00pa30BaTeIbHOW Cpenbl, TMOJICPKUBAIOIICH

UHTErpauuio  (pyHIaMEeHTaJIbHBIX

TEXHOJIOTHH;

3HaHUM W  COBPEMEHHBIX LHU(POBBIX

® TIpEIOCTaBIICHUE OOYYarOIIUMCS BO3MOXXHOCTH Pa3BUTh U MPOJEMOHCTPUPOBATH

HaBBIKHU

paboTel  C

pCaJIbHBIMHA

MNPpUKIAAHBIMA  3aJa49aMMU B  paMKax

WHAWBUAYAJbHBIX UJIM KOMaHAHBIX IIPOCKTOB.

1.2.

I[I/ICLII/IHJ'II/IHEI SABJIACTCA (baKyanaTHBHOﬁ JUCHUINIMHON  TIO HaIIpaBJICHUIO

o0pa3oBareapHOM MporpaMMbl Beiciiero oopazosanus (ganee — OI1 BO).

1.3.

Hepequb IUIaHUPYCEMBIX PE3yJIbTaTOB O6y‘leHI/I$I 110 AUCHUIIIIMHE, COOTHCCCHHBIX

¢ IIaHupyembIMu pesynbraramu ocsoeHus OIl BO.
B pesynbrare u3yuyeHHs AUCLUILIMHBI OOydaIOUIMHCA AOJDKEH oOsafaTh CleAyHIIUMU
KOMIIETEHIIUSIMU WM UX 4acTAMH. KommeTeHInn U MHAMKATOPbl UX JOCTHKEHUS IPUBEICHBI B

Tabsuie 1.
Ta6muna 1 — IlepeueHb KOMOETSHIIMN U MHIMKATOPOB MX JIOCTIKCHUS
Kong u
Kareropus (rpynmna) Kon n HauMeHOBaHME UHAMKATOPA JTOCTHKEHUS
KOMIICTCHIUN HaMMCHOBAHMNE KOMIICTCHIUH
KOMIICTCHIUU
[Ipodeccuonansubie | [IK-4 Ciocoben [1K-4.V.1 yMeTb UCIIOJIb30BATh MATEMATUYECKUE U
KOMIICTCHIUN y4acTBOBATh B KOMIIBIOTEPHBIE MOJIENIN B IPOEKTHOMN
pa3paboTke JIeATEeITLHOCTH
MIPOEKTOB MO
IPOBEJICHHIO U I1K-4.B.1 Bnaners METOAOIOIMUECKUMHU
BHEJIPECHUIO HAYYHBIX nmoaxoaamMu K pa3pa60TKe " YIpaBJICHUIO
HCCIIeqOBaHuN 1 IIPOEKTOM
OTMBITHO-KOHCTPYKTO
PCKHX pa3paboTOK
MPEANPUATHS
[Ipodeccuonansubie | I[IK-5 Ciocoben [TIK-5.V.1 yMeTh NpUMEHSITh HUHCTPYMEHTAIbHBIE
KOMIICTECHITUN pa3pabaTbiBaTh U CpEeICTBAa U METOAOIOTHH pa3paboTKu

IPUMEHSTh
KOMITBIOTEPHOE
IPOTPaMMHOE
obecriedeHue s
peleHust 3a1a49
MOACIIMPOBAHNA B
npodeccuoHaIbHOM
ACATCIIBHOCTHU

HPOTrPaMMHOTO 00eCIICUeHHUS TSI MOACTHPOBAHHUS
00BEKTOB U MPOLIECCOB

2. Mecto qucummiuussl B cTpykrype Ol
JucuuiuinHa MoXeT 0a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00y4atoLMMHCS
IPU U3Y4YEHUHU CIEAYIOIINX AUCHUIUINH:




— «MHupopmarukay,

— «HWudopmanmonHoe mpaBoy,

— «Teopus BEpOATHOCTEN,

— «JluckperHas MmaTeMaTHKay,

— «OObEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE)

— «AJNTOPUTMBI U CTPYKTYPbI JAHHBIX».

— «IIpoekTrpoBaHne CUCTEM yIIPaBIEHUS MPOU3BOICTBEHHBIM MIPEATIPUITHEM.

3HaHUA, TOJyYEHHBbIE MPU H3YyYEHUH Marephaia JaHHOW TUCIUIUIMHBI, UMEIOT Kak

CaMOCTOSITEJIBHOE 3HAUEHHUE, TAK M MOTYT MCIOJIb30BaThbCs NPU M3YUEHUM JPYTMX IEMEHTOB
o0pa3oBareIbHON IPOrpPaMMBI:

— «l'ocynapcTBeHHas UTOrOBasi AaTTECTALIUA.

3. OObeM U TPYIOEMKOCTh AUCIUILTUHBI
Jlanuble 00 oOmeM oO0beMe NUCUUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHUJOB Y4EOHOM
paboThl O TUCHMILIMHE (U pacHpeAeseHUe 3TOH TPyJOEMKOCTH 10 CeMecTpaM) PeACTaBICHbI B
tabnuue 2.

Tabauna 2 — O0beM U TPYTOEMKOCTh JTUCITUTIINHBI

TpynoeMKOCTb IO CEMECTPAM

Bun yue6Ho# paboThl Bcero N2 No3
1 2 3 4

Oowas mpyooemxocms oucuunaunst, 3E/ (vac) | 4/ 144 2/ 72 2/ 72
H3 nux uacoe npakmuueckou no02o0moeKu 136 68 68
Ayoumopnbwie 3anamus, BCEro 4ac. 136 68 68
B TOM YHCJIC:

nekiuu (JI), (dac)

npakTuyeckue/ceMunapckue 3ansatus (113), 136 63 68

(gac)

staboparopHsle pabots! (JIP), (yac)

KypcoBoii nmpoekT (padota) (KII, KP), (1ac)

JK3aMeH, (4Jac)

Camocmoamenvnas paboma, Bcero (4ac) 8 4 4

Buo npomesxcymounoi ammecmayuu: 3auert, | Judd. Hudod. 3auq.
mudd. 3auvetr, sk3amen (3auer, [dudd. 3aq, 3au., Tndd. 3au
DK3.¥%) Hudod. T
3au.
[Ipumeuanue: **KaH)_'[I/l):[aTCKI/Iﬁ SK3aMeH
4. Coneprkanue TUCIUTITUHBI

4.1. PacnpeneneHue TpyA0EMKOCTH TUCIUILIMHBI 110 pa3feinaM U BUIaM 3aHSATHIA.
Paznenbl, TeMbl UCIUTUIMHBI U UX TPYAOEMKOCTh IPUBEACHBI B TaOIHIIE 3.

Tabmuna 3 — Pasgensl, TEMbI JUCHUIUIHHLBL, UX TPYIOEMKOCTD

Paznernbl, TeMBbI AUCIUTUTAHBL Jlexumn | 113 (C3) (- JIP KII CPC
AICTEL, et (gac) (gac) (gac) (uac) (gac)
Cemectp 2

Paznen 1. Beibop/uHuIIMAIMS TPOCKTA 4 1
Paznen 2. ®opMmupoBaHue TPOSKTHONH KOMaH/IbI 4 1
Paznen 3. ®opmupoBaHre KOHEUHOTO pe3yabTrara ]
IIPOEKTa
Paznen 4. ®opMupoBaHue nacrnopra mpoexTa 6 1




Paznmen 5. Pa3pabotka moposkHOM KapThl IPOEKTa 4

Paznen 6. Peanmuzanmst mpoekra 34

Paznen 7. [logroroBka mpe3eHTaINy MPOEKTa/dTamna 4

MIPOCKTA

Paznmen 8. 3amuTa mpoekra/aTarma mpoekTa 4

Hroro B cemecTpe: 68 4

Cemectp 3

Paznen 1. Beibop/unnnmanys npoekra 4 1

Paznen 2. ®opMupoBaHue MPOSKTHONH KOMaH/IbI 4 1

Paznen 3. ®opMupoBaHue KOHEUHOTO pe3ysbTara 3

MIPOCKTA

Paznen 4. ®opmupoBaHue nacrnopra NpoeKTa 6 1

Paznmen 5. Pa3paborka moposkHOH KapThl IPOEKTa 4

Paznen 6. Peanmuzanmst mpoekra 34

Paznen 7. [logroroBka nmpe3eHTaiu MpoeKTa/sTamna 4

MIPOCKTA

Paznmen 8. 3amura mpoekra/aTama mpoekTa 4

Hroro B cemecTpe: 68 4
Hroro 0 136 0 0 8

[IpakTnueckass TNOATOTOBKA 3aK/IIOYAeTCS B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
Oo0yJaloUMMHCA  ONpENeNeHHBIX  TPYAOBBIX  (YHKLUMH,  CBA3aHHBIX ¢  Oy;ymien
po(eCCHOHAIBHON JeSITEIbHOCTBIO.

4.2.  CogepxaHue pa3eiaoB U TEM JIEKIIMOHHbBIX 3aHATHM.
ConeprkaHnue pa3esioB U TeM JICKIIMOHHBIX 3aHSATUN TPUBEACHO B TabnuIle 4.

Tabmuma 4 — ConeprkaHre pas3/iesioB M TEM JICKIIMOHHOTO ITUKIIA
Howmep paznena HasBanwue u coneprxanue pasaesioB U TeM JEKIIMOHHBIX 3aHATUN

Y4eOHbIM NJIAHOM He NMPeAyCMOTPEHO

4.3. Ilpakrtuueckue (CeMUHAPCKUE) 3aHITH
Tembl IpakTUUECKHUX 3aHATUN U UX TPYIOEMKOCTb IPUBEACHBI B TaOIHIIE 5.

Taonuna 5 — IlpakTHyeckre 3aHsATHS U UX TPYIOEMKOCTh

N3 Hux
No
MIPaKTUYECK
Ne | Tewmpl npaktuueckux | PopMbl IPAKTHYECKUX TpynoemMkocTs, oi paszeia
n/m 3aHATHI 3aHATHI (uac) IUCIIUI
MOJITOTOBKH
JIHBI
, (ac)
Cemectp 2
Amnanu3 TpeOoBaHU PHIHKA I'pynmoBoe 2 1
TpyZa 1o npogdeccuu IIPOEKTHOE
o0yueHue
.. Br160p ponu B ipoekte u I'pynmoBoe 2 1
1o/1a4ya 3asiBKU B IMIPOEKT MIPOEKTHOE
o0yJecHHe




®opMUpOBaHUE MATPHULIBI I'pynmosoe 4
KOMITETCHIIUHN TTPOEKTHOM MPOEKTHOE
KOMaH]Ibl, ITOTOBOE oOyueHue
pacrnpeieieHre posiei B
KOMaHJIe
I'enepanus uaeu mo I'pynnoBoe 2
KOHEYHOMY pE3yJbTaTy IIPOEKTHOE
MIPOEKTa oOyueHue
AHanu3 pblHKa, LEJIeBON I'pynmoBoe 2
ayIUTOPUH, KOHKYPEHTOB IIPOEKTHOE

o0yueHue
dopMHpoOBaHUE PECYPCOB U I'pynmoBoe 2
YCIIOBUH J1J1s1 BBITIOJIHEHUS IIPOEKTHOE
MIPOEKTA. oOyueHue
Br16op TexHomoruii u I'pynnoBoe 2
METOAMK CONPOBOXKIECHUS IIPOEKTHOE
MIPOEKTa o0yueHue
Pa3paboTka TexHUYECKOTO I'pynnoBoe 4
3a/1aHMs] HA BBIIIOJIHEHUE IIPOEKTHOE
IIPOEKTAa o0y4eHue
Pacuer Gromxera mpoekra I'pynmoBoe 2

IIPOEKTHOE

o0yueHne
JlekoMno3unus CTPYKTYpPBI I'pynmoBoe 2
IIPOEKTa IIPOEKTHOE

o0yJcHHe
Oransl BHIIOTHEHUS I'pynmosoe 2
MIPOEKTAa, CPOKU BHITIOTHEHHUS MIPOEKTHOE
IIPOEKTA U OTAEIBHBIX o0yueHue
AJIEMEHTOB MPOEKTa
Peanuzamus npoexra I'pynimoBoe 33

IIPOEKTHOE

00ydYeHHE
[ToaroroBka npe3eHTanuu I'pynnoBoe 4
MpoeKTa/aTamna npoeKra IIPOEKTHOE

o0yJecHue
3amuTa mpoeKTa/sTamna I'pymnimoBoe 3
MPOEKTa MIPOEKTHOE

oOyueHue

Cemectp 3

Ananu3 TpeOOBaHUH pBIHKA I'pynmoBoe 2
Tpyaa no npodeccuu MIPOEKTHOE

00y4eHHE
Br16op ponu B npoekte u I'pynmosoe 2
1ojaya 3asBKU B MPOEKT MIPOEKTHOE

o0yuecHue
dopMHUpPOBaHUE MATPULIBI I'pynnoBoe 4
KOMIIETCHIIUN IIPOEKTHOU [IPOEKTHOE

KOMaHbI, UTOT'OBOC

o0ydJeHue




pacnpeneneHue poyiei B
KOMaH/1e
I'enepanus uaei o I'pynmnoBoe 2 3
KOHEUHOMY pe3yJIbTaTy HPOEKTHOE
MpoeKTa oOy4eHune
AHanu3 pbIHKa, LIeJIeBOU I'pynmnoBoe 2 3
ayAUTOPHH, KOHKYPEHTOB IIPOEKTHOE
00y4eHHe
DopMHpOBaHUE PECYPCOB U I'pynnosoe 2 3
YCIIOBHIA JJ151 BBITTOTHEHHUS MIPOEKTHOE
MIPOEKTA. oOy4eHue
Bri6op TexHonoruit u I'pynnosoe 2 3
METOJIUK COIIPOBOXKIECHUS IPOEKTHOE
MIPOCKTA 00y4eHHE
Pa3zpaboTka TeXHHYECKOTO I'pynnoBoe 4 4
3aJlaHuUs Ha BBIIIOJHEHUE IIPOEKTHOE
MPOEKTA o0y4ueHue
Pacuer Oromxera mpoexTa ['pynmoBoe 2 4
HIPOEKTHOE
0o0yueHune
JlexoMno3unus CTPyKTypbl I'pynmosoe 2 5
IIPOEKTa IIPOEKTHOE
00yueHue
OTarnsl BBIIOJIHEHHUS I'pynmoBoe 2 5
MIPOEKTA, CPOKU BBITOTHEHHUS POEKTHOE
MPOEKTa U OTACITHHBIX oOyueHue
HJIEMEHTOB IIPOEKTa
Peanuzamus npoekra I'pynnoBoe 33 6
IIPOEKTHOE
o0yyeHue
ITonroroBka npeseHranuu I'pynmosoe 4 7
IpoeKTa/3Tamna npoeKTa HPOEKTHOE
0o0y4eHue
3ammra npoekra/sramna I'pynmosoe 3 8
MIPOEKTa IIPOEKTHOE
o0y4JeHHe
Ananu3 TpeGoBaHM PhIHKA I'pynmoBoe 2 1
TpyZa 1o npogeccuu IIPOEKTHOE
o0yJcHUe
Bcero | 136 | |
4.4.  JlabopaTtopHbi€ 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 6.
Tabmuma 6 — JlJabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh
N3 Hux Ne
No TpynoeMKoCTb, N
W HaumenoBanue nabopatopHbIx padoT (uac) MIpaKTHUYECKO | pa3nena

JWCIIMIT




IoATOTOBKH, JIMHBI
(dac)

Y4eOHBIM IJIAHOM HE TPETyCMOTPEHO

Bcero

4.5.  KypcoBoe npoeKkTupoBaHH€e/ BBIMTOTHEHUE KyPCOBOH PabOTHI
Y4eOHBIM IJIAHOM HE TPETyCMOTPEHO

4.6. CamocTtosTenbHas padoTa 00yJaroIuXcs
Buner camocrosTensHOM paboThHl M €€ TPYI0EMKOCTh IPUBEICHBI B TA0IUIE 7.

Tabnuna 7 — Buasl caMOCTOSITENLHOM pabOTHI M €€ TPYIOEMKOCTh

By camocTosTebHOM padoThI Bcero, CemecTtp 2, yac CemecTp 3, vac
yac
1 2 3 4

N3ydeHne TeopeTHIeCKOTo MaTepuaa
nucuuriuael (TO)

Kypcosoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3ananus (PI'3)

Brinonnenue pedepara (P)

[ToaroroBka K TeKymeMy KOHTPOJIO 6 3 3
ycneBaemoctu (TKVY)

Homamnee 3ampanue (/13)

Kontponbsubie paboTsl 3a0unukoB (KP3)

[ToaroroBka Kk mpoMeXyTOUHON 2 1 1
arrecranuu (ITA)
Bcero: 8 4 4
3. [Tepeuenp yueOHO-METOIMUECKOTO OOECTIEUeHUS

JUISL CAMOCTOSATEIbHON PabOThI 00y4arOIIKXCS 110 TUCHUIUIMHE (MOIYIIO)
Y4eOHO-MeToqMUeCKUe MaTepHalibl Al CaMOCTOSITENbHON paboThl OOydaroUIMXCsl yKa3aHbl B
ma. 7-11.

6. [lepeueHb nMeYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3JaHUI
IlepeueHp nmeyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3IaHUH IpUBEAEH B TalmuIe 8.
Tabmuia 8— IlepeueHp MevYaTHBIX U IEKTPOHHBIX YUCOHBIX N3TAHUN

udp/ udp/
URL apec bubnuorpaduueckas ccplika URL apec




https://lib.guap.ru/jirbis2
/components/com_irbis/
ajax_provider.php?unit=
ed_static&task=show li
st&rec_id=1930501535
&bl _id=5&format_type
=ed& =1725637007306
4

Metoabl HCKyCCTBEHHOT'O MHTEIUIEKTA 25
B JIEKTPOMEXAHHUKE U POOOTOTEXHUKE:
yueb6.-merof. mocodue / FO.A.
Amnroxwuna, A.A. Opoaenko, C.B.
Conénsrit, E.A. ®ponos — Cnb.:
I'VAII 2021 — 125 c.

https://lib.guap.ru/jirbis2
/components/com_irbis/
ajax_provider.php?unit=
exemplars_static&task=
show exemp&rec id=-9
65821247&Dbl_id=1&for
mat_type=exemp& =17
256369185110

Amnanus nanseix Ha Python: 5
yuaeb.-meron. mocobdue / A.O.
Cwmupnos, O.E. Jluk, E.A. ®pomnos —
Cn6.: I'YAIL, 2022 - 61 c.

ISBN
978-5-8088-1837-8

Maremaruka s Data Science: 5
yue0.-meton. [Tocobue: B2 4. U 1/
C.B. Conénsniii, E.A. ®pomnoB — Cno.:
I'YAIL, 2023 — 44 c.

https://lib.guap.ru/jirbis2
/components/com_irbis/
ajax_provider.php?unit=
ed_static&task=show li
st&rec 1d=1758275844
&bl _id=5&format type
=ed& =1725637058039
0

SQL s3bIk 3anpocoB. AHanu3 JaHHbIX: | 15
yueb.-meron. nocobue / A.C.
Cremamxknna, C.B. Conéusiii, E.A.
®poinoB — Cno.: I'VAII, 2022 - 67 c.

7.

[TepedeHb 31EKTPOHHBIX 00PA30BATENBLHBIX PECYPCOB

MH(GOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn «IHTepHeT»

IIepeuenn

ANEKTPOHHBIX 00pa3oBareIbHBIX pecypcoB

UH(POPMAITMOHHO-TEJICKOMMYHHKAIIMOHHOW ceTH «MHTepHeT», HEOOXOIUMBIX I OCBOCHHS
TUCIUIUTMHBI IPUBEICH B TabmuIe 9.

Ta0muma 9 -

[Tepedenn ANIEKTPOHHBIX 00pa3oBareIbHbBIX pecypcoB

HH(pOPMAITMOHHO-TEICKOMMYHHUKAITMOHHOM ceTH «ITHTepHET

URL anpec

HaunmenoBanue

Lms.guap.ru

Cucrema nucranimonnoro ooyuenus ['YAIT (CO I'YAIT)

https://lib.guap.ru bubnmuoreka ['YAIT
https://stepik.org/ (CBobOIHO pacmpocTpaHsieMoe)
https://www.kaggle.com | CBoGomHO pacrpocTpaHsieMbIe TaHHBIC

8. [lepeuenp MHPOPMAITMOHHBIX TEXHOJIOTHIA

8.1.  IlepeueHbp NpPOrpaMMHOTO OOECIIEUYCHHS, HCIIOJIB3YeMOIr0 IMPU OCYIIECTBICHUU
00pa30BaTeIbHOro MpoIecca Mo JUCIHUILTHHE.
[lepeueHs HcnoONb3yeMOro MporpaMMHOTo obecrneyeHus npeacrasieH B Tadnuue 10.



Tabmuma 10— ITepeuens mporpaMMHOIro 00ecreueHuUs

Ne i/t HaumenoBanue

1. Ubuntu 20.04 umu Beie (CBOOOIHO pacpoCTPaHIEMOE)

Open Office (CBoOomHO pacipocTpaHsIeMoe)

yandex.ru/forms (CB0OOOAHO pacpocTpaHsIeMoe)

web.telegram.org/k (CBoGoHO pacmipocTpaHsieMoe)

Anaconda.com | The Operating System for Al (CBo6onHO pacmpocTpaHsiemMoe)

yandex.ru, google.com (CBoO60IHO pactpocTpaHsIeMoe)

B R Bl el

PyCharm Community (CBOO60OIHO pacrpoCTpaHsIeMOe)

8.2.  Ilepeuenn UH(GOPMAITMOHHO-CIIPABOYHBIX CUCTEM,UCIIONIb3YEMBIX npu
OCYIIIECTBICHNHU 00pa30BaTEILHOTO TPoIIecca MO AUCITUTIINHE

Hepequb HCIIOJIb3YyCMBbIX I/IH(i)OpMaI_II/IOHHO-CHpaBO‘IHBIX CUCTCM IIPCACTABJICH B Ta6J'II/II_[C
I1.

Tabnauna 11— [lepedyenp nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuanpHO-TeXHUYECKas 0a3a
CoctaB  MaTepualdbHO-TEXHHYECKOW  0a3pl, HEOOXOAMUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeIpHOTO MpoIecca Mo AUCIUILUIMHE, MIPEACTaBiIeH B Tabmuie 12.

Tabauna 12 — CocTaB MaTepraIbHO-TEXHUYECKOM 0a3bl

No HaumeHnoBanue cocTaBHON 4acTH Homep aynutopuu
/1 MaTepuaTbHO-TEXHUIECKON 0a3bl (TIpu HEOOXOAMMOCTH)
1. | MyneruMenuiiHas TEKIMOHHAS ayTUTOPHS MockoBsckuii ip, 149 BA: 410
2. Crnenmann3upoBaHHbIE 1a00paTOPUN MocxkoBckuii p, 149 BA:
VHKeHepHOH IIKOTBI 110,115,116,118,411,412,414,416,417,418,405,423,
424
Vn. Bonsimas Mopckas, 1.67: ayn.31-06, 51-06-01,
V. I'actemuio 15: 31-01, 31-03, 33-01

10. O1ieHOYHbIE CPEACTBA ISl TPOBEACHUS TPOMEKYTOUHOM aTTeCTallu
10.1. CocraB OLEHOYHBIX CpEACTBIUIA IPOBEACHHUS IPOMEKYTOYHOM arTecTaluu
00yJaromuxcs Mo TUCIUILIMHE TTPUBECH B Tadmuie 13.
Tabauna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEICHHMS IIPOMEKYTOUHON aTTeCTaIlun

By mpoMexyTouHON aTTecTaluu IlepeueHb OIIEHOYHBIX CPEICTB

HuddepenurpoBaHHbIil 3a4ET Crnucok BONpocCoB;
3agauu.

10.2. B KauecTBe KpHTEpUEB OLEHKH YpPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIETEHIINI 00yJarommMMuCS TPUMEHsIeTCs S-0ayuipHas IIKajla OUEHKH COPMHUPOBAHHOCTH
KOMIIETCHIINH, KOTOpasi npuBeeHa B Tabnune 14. B TedyeHne cemecTpa MOXKET HCIOJIB30BATHCS
100-6ammpHass ~ mKala — MOAYJIBHO-PEHTHMHIOBOM  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA

HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM 4AKTOM
I'VAIL



Tabmuna 14 —Kpurepuu olieHKH YPOBHS C(hOPMUPOBAHHOCTH KOMIICTEHIIMI

O1ieHKa KOMIIETEHIINNA

5-0ayIbHas IIKaja

XapakTepuctuka c(hOpMUPOBAHHBIX KOMITETEHITHIHA

KOTIIUYHO»
«3a4YTCHO»

— oOyuaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
Marepual;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIBHO U TPAMOTHO €TO M3JIaraert;

— OnMpasch Ha 3HAHHWS OCHOBHON M JIOMOJHUTEIBHOHN IJUTEPATYpHI,
TECHO TPUBSI3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHUS C MPAKTUICCKON
JeSITEIbHOCTBIO HATIPaBIICHHS;

— yMeJ0 00OCHOBBIBACT M aPTYMEHTHUPYET BBIIBUTAEMbIE UM UJIEH;

— JIeJ1aeT BRIBOABI M 0000IIEHNS;

— CBOOOJIHO BJIJICET CUCTEMOH CIIeIMATIN3UPOBAHHBIX OHATHI.

«XOopomo»
«Ba4YTCHO»

— oOyyJaromuiicss TBEPO yCBOWIJ MPOrPaMMHBIN MaTepuai, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, OIUpPascCh Ha 3HAHUS OCHOBHOU
JUTEPATYPHI;

— HE JIOMYCKAaeT CYNICCTBEHHBIX HETOUHOCTEI;

— YBSI3bIBA€T YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOU JAESITEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIC MTOJIOKCHHS;

— JIeJIaeT BBIBOJLI U 000O0IICHHUS;

— BIIAJICET CUCTEMOM CIICI[HATN3UPOBAHHBIX OHSITHH.

«YAOBJICTBOPUTCIIBHO»

— o0yyarouuiicss yCBOMJI TOJIBKO OCHOBHOW HpPOTpaMMHBIM Marepual,
[0 CYIIECTBY M3/1araeT €ro, ONMpaschb Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKAeT HeCYIIECTBEHHBIE OMIMOKU H HETOUHOCTH;

— UCTIBITBIBAET 3aTPYAHEHHUS B IPAKTHMYECKOM TNPUMEHEHUHM 3HAaHUH

«3a4TEHO»
HAaIpaBJICHUS;
— cnabo apryMEeHTUPYET Hay4YHBIE TTOJIOKECHHUS;
— 3aTpynHsAeTcs B (GOpMYIMPOBAHUH BBIBOIOB M 0000IICHNUIA;
— YaCTUYHO BJIAJICET CUCTEMOH CIICIMATN3UPOBAHHBIX MTOHSITHH.
— o0yJaromuiicsi HE YCBOWJI 3HAYMTENFHOH YacTH MPOTPaMMHOTO
Marepuana,

«HEYIIOBIICTBOPHUTENBH | — IOMyCKA€T  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIPH

o»
«HC 3a4TCHO»

paccMOTpeHHH MPOOJIeM B KOHKPETHOM HampaBlIeHHH,

— UCTIBITHIBACT TPYAHOCTH B MPAKTUICCKOM MPUMEHCHHH 3HAHMIA,
— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS;

— He GOpPMYIUPYET BHIBOAOB U 0000IIIEHNI.

10.3. TunoBble KOHTPOJbHBIC 3aJaHUS UJIM UHBIE MaTepHalbl.
Bompocs! (3amaun) ais 3x3aMeHa IpecTaBleHbl B Tadnune 15.

Tabnuna 15 — Bonpocs! (3a1aun) as1s sK3aMeHa

Ne /ot [Tepedenn BompocoB (3a1a4) A SK3aMeHa Kon
WHJIUKATOpa
Y4eOHBIM IIJITAHOM HE TPETyCMOTPEHO
Bomnpocs! (3agaun) nis 3adeta / nudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Borpocs! (3agaun) mist 3adera / nudd. 3agera
Ne i/mt [Tepedensp BompocoB (3a1a4) s 3adeta / audd. 3adeTa Koz
WHINKATOpa
1 [TepeuncnuTe OCHOBHBIE STAbl TPOBEACHHUSI IPUKIIATHOTO
HAYYHOT'O MCCIICOBAHUSI.
2 B uem 3akimtouaercs GopManu3anus 3aa94 B KOHTEKCTE K4V 1
MaTeMaTHIeCKOTr0 MOASINPOBAHUS? T
3 Onummre pa3muyust MEXly aHATUTHYECKUM M YUCIICHHBIM
MOJICITUPOBAHUEM.




Kakue xputepuu cienyer yuYuThIBaTh IpU BHIOOpE METONIA
MOJICJIMPOBAHUS JJIsl UCCIIEyeMOM 3a1a4u?

5 KaxoBa posib mocTaHOBKY THIIOTE3bI B HAYYHOM HCCJIEIOBAHUHT
Y IPOEKTHOH paboTe?
6 Chopmynupyiite 11e7b U 33]]a4d TPOCKTa HA OCHOBE
PEUIOKEHHOT0 ONMCAaHMsI MPEAMETHOM 00JIacTH.
7 Pa3paboraiiTe miaH BBINOJIHEHUS TPOEKTA, BKIIOYAIOIINN
OCHOBHBIE 3Talbl U KOHTPOJIbHBIE TOUKH.
8 O06ocHyiiTe BRIOOP METO/Ia MaTEMaTHIECKOTO MOICIUPOBAHUS MK-4.B.1
JUTSL IPEJVIOKEHHOM 3a1a4u.
9 [IpencraBbTe KpaTKyIO CTPYKTYPY OTYETHOTO TIOKyMEHTa IO
pe3yisTaraM OpOeKTHON padoTEL.
10 [TpoBenuTe OIIEHKY PUCKOB, CBS3aHHBIX C BHIMIOJIHEHUEM
MIPOSKTHOM paOOThI, U MPEIJIOKUTE MEPHI 110 MX CHIYKCHHUIO.
11 Kakue cyiiecTByt0T OCHOBHBIE TUIIbl MATEMAaTHYECKUX
Mojener? IlpuBeaure npuMephl.
12 OnuinuTe OCHOBHBIE 3TAIlbl AITOPUTMU3ALUN TPUKIATHON
3aJa4uu.
13 Kakue nporpaMmmMHbie HHCTPYMEHTBI UCTIONB3YOTCS JIsI MK-5.V 1
peayn3alii MaTeMaTHYeCKUX MoJIeIei? e
14 YeM oTIIMYAETCA UMUTALMOHHOE MOJIETIMPOBAHUE OT
JE€TePMUHUPOBAHHOTO?
15 B yewm 3akitouaercs noHATHE «BepUDUKALINSL MOJET» U
MIOYEMY OHA Ba)kKHA?
16 PeanuszyiiTe Mozienb Ha OCHOBE MOCTABJICHHOW 3a]a4H,
WCTIOJIB3Ys BEIOPAHHBIN MPOTPAMMHBIN MakeT (Harmpumep,
Python/Matlab/Mathematica).
17 BrInomHUTE YUCICHHBIN SKCIIEPUMEHT T10 pa3pad0TaHHOM
MOJIEJIM U IPOAHAIM3UPYITE Pe3yIbTaThl.
18 [IpoBenuTe BepudUKAIMIO MOIETH HA OCHOBE 33/ IaHHBIX IK-5.B.1
TECTOB WJIM 3TAJIOHHBIX JIAHHBIX.
19 HHTepnpeTnpyiTe NOBEICHUE MOAEIN ITPH U3MEHEHUH
BXOJIHBIX TaPAMETPOB.
20 Pa3paboraiiTe anroput™m pemeHus: NpuKJIaJHON 3a1auu U

peaHH3YﬁTe CIro IIPOorpaMMHO.

IlepeueHr TeM [JII KypCOBOTO MPOCKTHPOBAHMS/BBIMOIHECHUS KypCOBOW pabOThHI
MpeICcTaBIICHbI B Tabnuie 17.
Tabauna 17 — IlepedeHb TeM JJIsE KYPCOBOTO MPOSKTUPOBAHUS/BHIITOJHEHHS KyPCOBOK PabOTHI

[TpumepHBIii IepeueHs TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHHUS

Ne i/ N
KYpPCOBOH Pa0OTEI
Y4eOHBIM IIJIAHOM HE MPEyCMOTPEHO
Bompocel s mpoBeneHUs TPOMEXYTOYHOM arTecTallid B BHUAE TECTUPOBAHUS

npeacTaBieHsl B Tabnuue 18.

Tabnnna 18 — IIpuMmepHbIi IEpeueHb BOIIPOCOB ST TECTOB

Ne i/t

[TpumepHBIii TepeyeHb BOIIPOCOB IS TECTOB

Kon
MHJIMKATOpA

He npenycMoTpeHo




IlepeyeHp TeM KOHTPOJBHBIX PAOOT MO AUCHUILIUHE OOYyYaOLIUXCs 3a04HON (POPMBI
o0OydeHusl, mpeAcTaBiIeHbI B TabmuIe 19.

Tabnuua 19 — [lepeueHb KOHTPOIBHBIX PAOOT

Ne i/ Ilepeuenb KOHTPOJILHBIX pabOT

He npenycMoTrpeHo

10.4. Meroauueckue  MaTepuaibl,  ONpENEISIIOIIME  NPOLEAYpbl  OLIEHWBAaHUS
WHIUKATOPOB, XapaKTEpU3YIOUMX JTarmbl (HOpPMHPOBaHMS KOMIIETEHIMH, COIEpKarcs B
JOKaJbHBIX HOPMAaTHBHBIX akTax [ YAIL, permamMeHTHpYIOMIMX TOPSIOK W MPOLexypy
IPOBEACHUS TEKYLIETO KOHTPOJIS YCIIEBAeMOCTH U IMPOMEKYTOYHOW aTTECTALUH O0yYarOIIUXCSI
I'YAIL

11. Metoguueckue YKa3aHusd IJIsd o6yqafonmxc;1 10 OCBOCHHUIO JHUCIUIIINHBI

11.1  Metoandeckue ykazaHus 1y 00ydaromuXxcs o OCBOCHUIO JEKIIMOHHOTO MaTepHraia.
OCHOBHOE Ha3Hau€HHUE JICKIMOHHOIO MaTepHajia — JIOTHYEeCKH CTPOMHOE, CUCTEMHOE, IITyOOKoe
U SCHOE WU3JIOKeHHe yuyeOHoro wmarepuana. Ha3HaueHHe COBPEMEHHOM JEKIMM B paMKax
JUCHUIUIMHBL HE B TOM, 4YTOObl MOIY4YUTh BCIO HH(OpPMaLUI0O MO TeME, a B OCBOEHUU
(yHIaMEHTaNbHBIX MpOOJEM TUCHMIUIMHBI, METOJOB HAy4YHOTO IIO3HaHMS, HOBEHIIMX
JOCTHXKEHUI HayyHOM MbIciu. B yueGHOM mpolecce JIeKlHs BBINTOIHSAET METOJ0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MH(OPMALMOHHYIO (YHKUMHU. JIeKius pacKkpblBaeT MOHATHHHBIN anmapar
KOHKPETHOM o0nacTu 3HaHuUs, €€ mpoOiieMbl, JAaeT LEIbHOE IMPEICTABICHHE O AUCLUILIUHE,
[IOKa3bIBA€T B3aUMOCBA3b C APYTMMH JUCLIUIUIMHAMM.

HJ'IaHI/I[!yeMI)IG PE3VJILTAThI IIPKW OCBOCHUHN 06y‘~IaIO!!!I/IMI/IC$I JICKIMMOHHOI'O MaTepuaja:
- IMMOJTYy4YCHUE COBPCMCHHBIX, HCJIOCTHBLIX, B3aUMOCBA3aHHBIX 3HaHI/II\/JI, YPOBCHbL KOTOPBIX

ONPENENSAETCS HEIEBOM YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOU TEME;

- MOJTY4YEHHUE OMBITA TBOPYECKOI pabOThl COBMECTHO C TIPENOAaBaTENEM;

- Pa3BHUTHC HpO(beCCI/IOHaJ'IBHO-I[eJ'IOBBIX Ka4yCCTB, JIFOOBH K npeaIMCTyY U CaMOCTOSATCIIbHOT'O

TBOPYCCKOI'O MBIIIJICHUS.

- IIOABJICHHUC H606XO,I[I/IMOI‘O HHTCpPCCA, H606XO,Z[I/IMOFO JJIA CaMOCTOSITEILHOM pa60TI)I;

- II0JIy4eHHE 3HAaHUN O COBPEMEHHOM YPOBHE PA3BUTHs HAYKU U TEXHHUKHU U O IIPOTHO3€ UX

pa3BUTHS HA OJIMIKANTITHE TOJIBI;

- HAaydYUuThCA MCTOAUYCCKU O6pa6aTBIBaTB Marcpual (BBI[[@J'ISITB TJIaBHBIC MBbBICIIN H

MOJIOKEHMSI, TPUXOAUTh K KOHKPETHBIM BBIBOAAM, TOBTOPSTH UX B PA3IMYHBIX (POPMYIHUPOBKAX);

- MOJIYy4YCHHUEC TOYHOT'O TIOHUMAHUA BCCX HGO6XOI[I/IMBIX TCPMHUHOB U TTOHSITHIA.

JIeKIIMOHHBIN MaTepHall MOKET CONPOBOXKAATHCS JEMOHCTPALMEN CIAi0B M HCIIOJIB30BAaHUEM
pa3aToyHOro MaTepHasa Mpu MPOBEJCHUH KOPOTKUX AUCKYCCHH 00 0COOEHHOCTSIX MPUMEHEHHUS
OTJEJIbHBIX TEMATHUK I10 JUCIUIUIMHE.

CrpyKTypa npeaoCTaBlIeHUs JEKIIMOHHOIO MaTeprana:
- Y4yeOHbIM IJIaHOM HE TPETYCMOTPEHO

11.2 Metoauveckue yka3zaHus Juisi OOy4arolnuXcsl M0 y9acTHIO B CEMHUHApaXx.

OcHoBHOM 1enbI0 [Isi 00yYaromierocsl SBISETCS CHCTeMaTH3alus M 0000IIeHne 3HaHHUM M0
U3ydaeMou Teme, paszeiy, GopMupoBaHHE YMEHHS Pab0TaTh C JOMOTHUTECIEHBIMI HCTOYHUKAMU
uHGOpMAINH, COMOCTABIATh W CPAaBHUBATh TOYKU 3pPEHUS, KOHCIIEKTUPOBATH IMPOYHTAHHOE,
BBICKA3bIBaTh CBOIO TOUKY 3pEHHS M T.II. B COOTBETCTBUU C BeayIleld MUIAKTUYECKON IEIbIO




COZIep)KaHUEM CEMHHAPCKHUX 3aHATUH SBISIOTCS y3JI0BbIE, HanOoee TPpyAHbIE Uil IOHUMaHUS U
YCBOGHUS TEMBI, paszleibl AucUUIUIMHBL. Crenudukoil JaHHOW (OpMBI 3aHATUN SBISETCS
COBMecCTHasl paboTa IpernojaBareis 1 00yJyaroIerocsi HaJ peleHueM MoCTaBICHHOM MPooIeMBbl,
a MOMCK BEPHOIO OTBETA CTPOUTCS HA OCHOBE YEpEIOBAHMS MHIWBUAYAJIbHON U KOJUIEKTUBHON
JEATEIbHOCTH.

[Ipn nmoaroroBke K CEMUHAPCKOMY 3aHIATHIO MO TeME MPOCITyLIaHHOM JIEKIUU HEOOXOIHUMO
O3HAKOMUTHCS C MJIAHOM €r0 MPOBEACHHS, C JINTEPATYpOil U HAyYHBIMU ITyOIMKALUSAMH IO TEME
ceMHuHapa.

TpeGoBaHus K IPOBEICHUIO CEMUHAPOR
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

11.3  Meroanueckue yka3aHus JUisi 00y4aromuxcs Mo MPOXOKICHUIO IPAKTUYECKUX 3aHATHH.
[IpakTuyeckoe 3aHsATHE SABISIETCS OIHOW M3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOro

Ipolecca, 3aKII0YAIONIAsCs B BHIIOIHEHUN 00YYarOIUMUCS MO PyKOBOJCTBOM IPENOAABATENs

KOMIUIEKCAa Y4eOHBIX 3aJaHUi C IENbI0 YCBOEHHsS HAy4YHO-TEOPETHMUYECKUX OCHOB Y4eOHOM

JUCHUIUIMHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OIIbITA TBOPUECKOM EATEIbHOCTH.

Lenbo MpakTHYECKOTO 3aHATHS AJISl 00yUaIOLIEToCs SBISIETCS MPUBUTHE 00YUarOIUMCs YMEHUIH

Y HaBBIKOB MPAKTUYECKON JAESITENbHOCTH 110 U3y4aeMOW JUCIUILIUHE.

[Inanupyemsble pe3ynbTaThl IPU OCBOEHUH 00yYarOIUMCS MPAKTHYECKUX 3aHATUI:

- 3aKpPCIJICHHUC, YFJIY6J'I6HI/IC, paCIuUpCHUC U JACTaInU3alusAa 3HAHWUM Inpu pCUHICHHUU

KOHKPCTHBIX 3a/1a4;

- Pa3BUTHEC IMO3HABATCIIbHBIX CHOCO6HOCT€I>1, CaMOCTOATCIBHOCTH MBIIIJICHUA, TBOp‘IGCKOﬁ

AKTUBHOCTH,

- OBJIAACHUC HOBBIMH MCTOAaMHU HW MCTOJHKAMHU H3YUYCHUA KOHKpGTHOfI yqe6H017I

IHACIUTUIMHEL

- BLIpa6OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS MMOJIYYCHHBIX 3HaHWI JUI

BBITIOJIHCHU A 33,[[21HPII>1;

- obecneueHue pPaiuoOHAJIBHOI'O COYCTAHHA KOJJICKTUBHOH | HHHHBHI{yaHBHOﬁ (1)0pM

oOyueHwus.

TpeboBanus K NPOBEICHUIO MPAKTUYCCKUX 3aHATUI

[IpakTHdeckoe 3aHATHE SBISCTCS OIHOM M3 OCHOBHBIX ()OPM OpraHW3alud YYeOHOTO IMpolecca,
3aKJIIOYAIONIAsICsl B BBIMOJTHEHUHM OOYYAIOUIMMKCS B MAalblX TMPOEKTHBIX TpYyINax MoJ
PYKOBOJACTBOM  TMpEmojaBaTesisi y4eOHOro TmpoekTa 1o mnpoduiito npodheCCHOHATBHON
NESTENIbHOCTH C  LEeNbl0 MPHOOpETEeHUS YMEHWM ¥  HaBBIKOB, ONBITA MPOEKTHOM,
Hay4YHO-UCCIIEIOBATEIHCKON M OPTaHU3alMOHHO-YTIPABICHYECKOH JesITeTHHOCTH.

[Tnanupyemblie pe3ynpTaThl IPU OCBOSHUU OOYYAIOIIMMCS MPAKTHUYECKUX 3aHITHIA:

- 3aKperuieHue, YIIyOJieHue, paclIupeHue W JeTaiu3arusl 3HAHUN NpU PEIICHHH KOHKPETHBIX
NPOCKTHBIX 337134,

- Pa3sBUTHUEC IM03HABATCIIbHBIX CHOCO6HOCTCI>1, CaMOCTOATCIBHOCTH MBIIIJICHUS, TBOp‘IGCKOﬁ
AKTUBHOCTH;

- OBJIaICHUC HOBBIMU METOAAMHU U MECTOANKAMHA U3YUCHUSA KOHKpCTHOfI yqe6H0171 JUCHUITIINHBI,

- BBIpa0OTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHUS TIOJYYCHHBIX 3HAHUW JIJISl BBITIOJHEHUS
MIPOCKTA;

- oOecrieueHre PalMoOHAIBLHOTO COYCTAHUS KOJUICKTHBHON M WHINBUAYAIbHOM (HOpM 00yUeHUS,

- HpI/IO6pCT€HI/I€ HAaBBIKOB MCCJICAOBAHUSA IPOUCCCOB, SIBJICHUU U O6’I)€KTOB, HN3y4aCMbIX B paMKax
JMCHUTUIMH 00pa30BaTeIbHOM MPOrPaMMBbI;




- 3aKpEIUICHHE, Pa3BUTUE U ACTAIM3ALUSA TCOPETUUECKUX 3HAHUH, MOJIYYCHHBIX IPU U3yYECHUU
WHBIX JUCLUUILUIMH 00pa30BaTebHOM MPOrpaMMBbl;

- mpuoOpeTeHHEe HaBBIKOB CAaMOCTOATENBHOM pPabOThl ¢ J1aOOPAaTOpPHBIM 00OpYZOBaHHEM U
pruOopamMu.

3ajanue U TpeOoBaHMS K IPOBEICHUIO MPAKTUYECKUX 3aHATUH paboT

B pamkax mnpakThyeckux 3aHATUN OOydYaromivecsl BBINOJHAIOT Y4E€OHBIH MPOEKT B MaJbIX
IIPOCKTHBIX TIPYIIAX IO PYKOBOICTBOM IIPENONABATENs, 3aKPEIUICHHOIO KaK PYyKOBOAMUTEIb
MIPOEKTA.

[Ipu moAroToBKe K MPAaKTUYECKHM 3aHATUSAM HEOOXOAMMO O3HAKOMHUTHCA C XaboOM 3HAHUH 1O
TEME€ MPAKTHUUECKOTO 3aHATHS, Pa3MENICHHBIMH B CHUCTEME MUCTAaHIUOHHOTO oOyueHus [ YAII
(CAO I'YAID).

[IpumepHbIii nepeueHs yueOHbIX POEKTOB NpuBeaeH B [Ipunoxenun 1.

TpeOoBaHuUs K BBHIMOJIHEHUIO YU€OHOTO MPOEKTa ONpeeisieT IpenoaaBaTellb, 3aKperIeHHbIA KakK
PYKOBOJMTEIb MTPOEKTA.

CrpykTypa u ¢popma oT4eTa N0 NPaKTUUYECKUM 3aHATUAM

[lo mpakTHueckuM 3aHATUSAM OQopMisieTcss €AMHBIM OTYeT 3a ceMecTp (Jajee — OT4eT IO
npoekty). CTpykTypa u popma oTuera o yueOHOMy NpoeKTy npuseaeHa B [Ipunoxenun 2.
OTuer 3amojHseTCSs MO MeEpe BBHINOJHEHHS IPOEKTa, OOyJyaroIIMHCS NPEeNOCTaBIsSET OTYEeT
PYKOBOJUTEIIIO ITPOEKTA B paMKaX TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH.

T BaHHS K MIICHHUIO OTYETA 110 MPAKTHICCKUM 3aHATHAM

OTueT Mo NPOEKTYy JOKEH OBbITh MPEACTaBIECH B IEKTPOHHOM Buje B (aiine dopmara pdf,
MOATOTOBJICHHOM B TEKCTOBOM pEIAaKTOpPE, TUTYJIBHBIA JHUCT O(GOpPMIIEH B COOTBETCTBUHU
[Ipunoxxenuem 2.

TpeboBanus kK 0(hOpPMIICHHUIO OTYETA HAXOMATCS 1O ccbuike https://guap.ru/regdocs/docs/uch.
OTueT Mo NPOEKTy pa3MellaeTcs CTYACHTOM Kak Ha HU(pOBOM IuiaTGopMe COMpPOBOXKIACHUSL
NPOEKTHOH JIEATENFHOCTH, TaK U B INYHOM KaOHWHETE.

OTueTt 1o npoekTy opopmisieTcs KaxIbIM 00ydaromuMcs HHANBH Y aIbHO.

11.4 Meroandeckue ykazaHus i 00y4aromuXcs 10 BBIITOIHEHUIO JJaOOPaTOPHBIX PaOoT.

B xome BBIMOMHEHHUs JTa0OPAaTOPHBIX pabOT OOydYAIOMIMKCSA JODKEH YIIIyOWTh W 3aKpENHTh
3HAHHUS, IPAKTUYECKHUE HABBIKH, OBJIAJETh COBPEMEHHON METOAMKON U TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBHMM C KBaJIM(UKALMOHHOW XapaKTEepUCTUKOW oOyuaromierocsi. BrinonHenue
71a00paTOpHBIX PabOT COCTOUT U3 HKCIEPUMEHTATBHO-TIPAKTUYECKOH, pacueTHO-aHATMTUYECKON
4acTe! U KOHTPOJIBHBIX MEPOIIPUATHI.

Brimonnenue n1abopaTopHbIX paboT 00ydaromuMcest sIBISETCS HEOThbEMIIEMOM 4acThIO U3y4EHUs
JVICIUTUIAHBL, OTIPENEIIeMO Y4eOHBIM TUTAHOM, M OTHOCHTCS K CPEICTBaM, 00€CTIeYMBAIOIINM
pelIeHHe CIEAYIOIINX OCHOBHBIX 3a7a4 00y4aromerocs:

- an/Io6peTeHHe HAaBBIKOB HMCCJICAOBaHUA IMPOLECCOB, SIBJICHUH U 06’[>CKTOB, HN3y4aCMbIX B

paMKax JaHHOW MHCIUILIAHBI;

- 3aKpCIUICHUEC, Pa3sBUTUC W JACTaIM3aldA TECOPETUUYCCKUX 3H3HI/II>1, IMOJTYYCHHBIX Ha

JCKOMAX,

- MOJy4YeHUe HOBOM MH(OpPMALIUY MO U3y4aeMOM IUCHHUILINHE;

- npUOOpEeTEHNE HABBIKOB CAMOCTOSTEIBHON PaboThl ¢ 1abOpPaTOPHBIM O00OPYIOBAaHUEM U

npubopamu.

HHE U T BAHUSA K IIPOBEJICHU TOPHBIX T
Yuebnvim nnanom ne npedycmompeno



Ctpykrypa 1 dhopMa oTyeTa 0 JIADOPATOPHOU padboTe
Yuebnvim nnanom ne npedycmomperno

TpeboBanus K 0OpMIICHHUIO OTUYETA O TabopaTOpHO paboTte

Yuebnvim nnanom ne npedycmompeno

11.5 Metoaudeckne yKazaHus i1 OOyYarOMIMXCA IO  MPOXOXKACHUIO  KYpPCOBOTO
POEKTHUPOBAHUS/BBINOITHEHHUS KypCOBOM pabOTHI.

KypcoBoii mpoekt/ pabora HpoBOIUTCA C LENbI0 (OPMUPOBAHUS y OOydYaIOIIMXCA OMbITA
KOMILIEKCHOTO pEIIeHUs] KOHKPETHBIX 3a]1a4y MpodeccnoHaIbHOM e TebHOCTH.

KypcoBoii mpoekt/ pabota mo3BosisieT 00yqaronemMycs:

CTpyKTYypa NOSICHUTSIHHON 3aMUCKH KYPCOBOTO MPOEKTa/ PaOOThI
Yuebnvim nnanom ne npedycmomperno

TpeboBanus kK 0OPMIICHHUIO MOSICHUTEIBHON 3aMCKHU KYPCOBOTO MPOEKTa/ pabOThI
Yuebnvim nnanom ne npedycmompeno

11.6 Mertoauyeckne yKazaHus i1 OOyYalomUXCs IO MPOXOXKACHUIO CaMOCTOSTEIbHON
paboThI

B xoze BBITIOIHEHHS] CaMOCTOSATEIBLHON Pa0b0ThI, 00YyJArOIINIICS BHIMOIHSAET paboTy MO 3aaHHUI0
U IIPY METOAUYECKOM PYKOBOJICTBE IIPEToiaBaresis, HO 6e3 ero HermoCpeACTBEHHOTO y4acTHsL.
st oOyvaronuxcs mo 3a09Hoi (hopme 0O0ydeHHs, cCaMOCTOsITeIbHAs padoTa MOKET BKJIFOUATh B
ce0sl KOHTPOJIBHYIO PadoTY.

B nmporecce BBIIOMHEHHUS CaMOCTOSTENBHOM paboThl, y oOydaromerocss (HopMupyeTcs
1esnecoobpa3zHoe MIaHUPOBaHUE Pabovero BpeMeHH, KOTOpOe MO3BOJISIeT UM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHWM W CHUCTEMATH3alUU MPHOOpETaeMbIX 3HAHHWM, OOCCIICUYMBACT BBICOKHIA
YpOBEHb YyCIIEBAEMOCTH B TMepuoJ OOyueHUs, MOMOTaeT TMONYYUTh HABBIKH MOBBIIICHUS
1po(hecCHOHAIBHOTO YPOBHSI.

MeToauueckuMu MaTepuaJaMH, HAIMPaBISIOIMIMMUA CaMOCTOSTENBHYI0 paboTy o0yuaromuxcs
SIBIISTFOTCSL:

- y‘-I€6HO-M€TOI[I/I‘-IeCKI/II71 Martepuall 1o JUCHUIIIINHEC,

- MCTOANYCCKHUEC YKa3aHHUs IIO0 BBIIIOJIHCHHUIO KOHTPOJIBHBIX pa60T (I[J'Iﬂ o6yqafoumxc>1 10

3a04HOU (hopme 00yUeHHUS).

CamocrosTenbHast paboTa  sBISETCS BaKHOM 4YacTbio  00Opa3oBaTeNbHOrO  Ipolecca,
MO3BOJISIFOIIEN  CTyI€HTaM  YIIyONeHHO  HM3yyaThb  Marepual,  pa3BUBaTh  HaBBIKU
CaMOCTOSITEIIFHOTO TIOMCKa MH(OpMaIMy, aHajdn3a W CHHTE3a JaHHBIX, a Takke (GpopMupoBarb
JUYHBIE KOMIIETEHIUU.

OcHOBHBIE 3Talbl CAMOCTOSITEILHOU PaboThI

1. [InanupoBanue BpeMeHU

[InanupoBaHue BpeMEHM il YTEHUS Y4YEOHBIX MAarepHaliOB, BBIIOJHEHUS NPAKTUYECKUX
3a/1aHH, TOATOTOBKHU K KOHTPOJIbHBIM MEPONPHUITHSAM U OTJbIXA.

Perynspnslii nepecMOTp ¥ KOPPEKTUPOBKA IUIAHA B 3aBUCHUMOCTH OT Iporpecca.

2. N3yuenue TeopeTnyeckoro marepuana

Hcnonp3oBaHue peKOMEHJIOBaHHBIX YYEOHBIX MaTepUajoB, IOCTYNHBIX B OuOIMOTEKE WU
3JIEKTPOHHBIX pecypcax.

YUreHne OCHOBHOM U JOTIOJIHUTEIBHOMN JIUTEPATYPhI, BEACHUE 3aMETOK U IIOMETOK.

3. PaGora ¢ 3eKTpOHHBIMH pecypcamMu

Hcnons3zoBanue cBobogHo pacmpoctpansemoro [1O uisi BBINONMHEHHUS 3aJaHUA U MPOEKTHOM
nesitenbHocTH (Miro, Yandex.Forms, GetOutline, Anaconda u apyrue).



Perynsproe oOHOBIIEHHE U crcTeMaTu3alus HHopManuy B 6a3ax 3HAHUH.

4. [IpakTrueckue 3aaHusl U IPOEKTHAs ACSATEIBHOCTh

BrimonHenne  mpakTHMYECKUX — 3aJlaHUM ¢ NPUMEHEHHEM  TOJIYYEeHHBIX 3HaHUM U
PEKOMEHIOBaHHBIX HHCTPYMEHTOB.

KoHcynpranuu ¢ npenojnaBareIsiMi U OTHOTPYIITHUKAMU Yepe3 JOCTYIHbIE KOMMYHUKAIIHOHHBIE
kaHaibl (Telegram, e-mail).

5. AHanu3 1 oLeHKa

PerynsipHasi mpoBepka W OIICHKA BBITIOJHEHHBIX 33JaHUH Ha COOTBETCTBHE TPEOOBAHHAM W
PEKOMEHJalUsM.

Hcnonp3oBaHue METOI0B CAMOKOHTPOJISL M CAMOIIPOBEPKH ISl YAYUIIEHHs KadecTBa paOOTHI.
PexoMeHanmm no UCoNb30BaHUIO PECYPCOB.

1. DneKTpOHHBIE OMOINOTEKU U Oa3bl TAHHBIX

eLibrary, KubGepJlenunka, Haumonanmsubiii num¢pposoit pecypc "PYKOHT" mnsa nocryma k
Hay4YHbIM IyOJIMKalKsIM U Y4eOHBIM MaTepHaliaM.

2. CBoboano pacnpoctpansemoe [10

Miro: 11t BU3yajabHOTO IUIAHUPOBAHUS U COBMECTHOM paboTHI.

Yandex.Forms: qys c6opa u aHanu3a JaHHbIX.

GetOutline: mys BeneHus 6a3el 3HaHUN U paboThl ¢ markdown-goxkymeHTamu.

Anaconda: /1 aHanmu3a JaHHBIX U pa3pabOTKH MOJEIIeH.

Kaggle Kernels: ayis BeinoHeHUs 1 0OMeHa aHATUTHYCCKUMH MPOEKTaMH.

3. KoMMmyHUKaImoHHbIE TIATGOPMBI

Telegram: 1y orepaTrBHOIO OOIIEHHUS C PENOJABATENAMU U OAHOIPYIITHUKAMH.

E-mail: 113 opunmanbHOM nepenucky U OTIPaBKU 3a4aHUH.

11.7 Meronuyeckue ykazaHusi i OOYYArOIIMXCS MO TMPOXOXKICHUIO TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH.
Texkymuii  KOHTPOJIb  YCIIEBAEMOCTH  MPEIyCMaTpUBACT KOHTPOJIb  KayecTBa  3HAHUM
00y4aroIUXCsl, OCYIIECTBISIEMOI0 B TECUCHHUE CEMECTpa C IIEJIbI0 OLICHUBAHHS XOJa OCBOCHHS
JMCIUTUTAHBI.

TGKYHII/Iﬁ KOHTPOJIb YCIICBACMOCTHU COCTOUT U3 JIBYX 3JICMCHTOB!

1. OT4er 1O MPOEKTY, KOTOPHIA JODKEH OBITh NMPEACTABICH B JJICKTPOHHOM BHUJIE B daiiie
¢dopmara pdf, MoOAroToBIEHHOM B TEKCTOBOM pENAKTOpe, TUTYIBHBIH JUCT O(QOpMIECH B
cootrBeTcTBUU ¢ [Ipunoxxenuem 2.

2. IIpoMexyTouHas 3KCIEPTH3a MPOEKTA.

TpeOoBaHusi K MOJOXKHUTEIBHOMY OLICHMBAHUIO TEKYIEH YyCleBaeMOCTH IMpeayCMaTpUBAIOT
00s13aTeIbHOE BBINIOJTHEHUE BCEX BBIIICTIEPEUNCIICHHBIX IYHKTOB B YKa3aHHbIE KaJleHIapHbIE
CpPOKH. Pe3ynprarel TEKyILIEro KOHTPOJSA YCIEBAEMOCTH YYUTBHIBAIOTCS IIPU IIPOBEICHUU
IIPOMEKYTOYHOU aTTECTALUH.

11.8 MeToaudeckue yKazaHus I OOYYaIOIIUXCS 10 TPOXOXKICHUIO IPOMEKYTOUHOM
aTTeCTallUU.

[TpomexxyTouHasi artectanus oOydaroluXcs MpeayCMaTpyuBaeT OLEHUBAHUE TPOMEKYTOUHBIX U
OKOHYATEJIBHBIX PE3yIbTaTOB 00yueHus 1o aucuuruinHe. OHa BKIIIOYAeT B ceOst:

- muddepeHIUPOBaHHBIN 3a4eT — ATO (hOpMa OIICHKU 3HAHHM, MOJYYCHHBIX 00y4YaromUMCs TTPU
U3yYCHUW JIUCUHUIUIMHBI, TIPH BBIMOJTHCHHH KYpPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HAy4YHO-HMCCIIEIOBATENIbCKUX pPabOT M NPOXOXKACHWM TNPAKTUK C arTeCTallMOHHOW OLIEHKOM
«OTIUIHO», «XOPOIIIO», KYAOBIECTBOPUTEIHHOY, «HEYOBIETBOPUTEIHHOY.



[IpomexyTouHasi arrecranusi MPOBOIUTCS MOCPEACTBOM OYHOW TPYMIIOBOH 3aIUTHI y4eOHOTO
MPOEKTa Mepesl KOMUCCUEH IMyTeM MPEe3eHTAlMHM MPOEKTa U OTBETOB HA BOIPOCHI U3 MEPEUHS,
IpUBEIEHHOTO B Tabuie 16.

Kpurepuu onenuBaHus 3amThl yueOHOTO MpoeKTa npuBeneHsl B [Ipunoxenun 3.

TpeOoBaHus K IPE3CHTAIINH:

WJUTIOCTPATUBHO-TPaUUECKOro Marepuaia - TepBbId claiij JODKEeH colep)kKaTh Ha3BaHUE
y4eOHOro Tmpoekra (HauMeHoBaHWe TnpoekTa, PUO yuacTHHUKOB, HOMep rpymmbel, DHUO
PYKOBOAMTEIS, TON);

- Jlajee cleAayeT pa3MEeCcTUTh Ha cllaiijlax MaTrepuas BBOJHO-MOTHBAIIMOHHON YaCTH C YKa3aHUEM
po0JeM, KOTOPBIM OyIeT MOCBSIICHO COOOIIEHUE, YISIUTh BHUMAHUE HX aKTyalbHOCTH;

- 3aTeM ClelyeT pa3MEeCTHTh Marepual OCHOBHOM 4YacTW COOOIICHHWS: MCXOIHBIC MOJIOKEHHUS;
MOCTYJIaThl; METOJIbl UCCIIEJOBAHUS; CPEACTBA PEIICHUS MPOOIEM; aHATIU3 PE3YIIBTATOB PELLICHUS
poOJIEM C M3JIOKEHUEM PA3THYHBIX MHECHUH KCTIEPTOB U CIIEIIUATMCTOB B JAHHOM 00J1aCTH;

- B 3aKJIIOYUTENIBHOM 4YacTH HA ClIaiifjaX CIEAyeT IMOABECTU WMTOI BBIIOJIHEHHOH CTYAECHTOM
paboThl: MpaKkTUYecKass WIM Hay4dHas 3HAYMMOCTh IOJYYCHHBIX PEe3yJbTaTOB M COOCTBEHHBIH
BKJIAJ| CTy[CHTA.

Bce cnaiiapl 10MKHBI OBITH TPOHYMEPOBAHBI.

TpeGoBanus K IOKIATY:
JUIMTenbHOCTh OYHOM 3alllUThl OJHOTO YYeOHOro mpoekra — 15 MuHyT, U3 KOTOpbiX 10 MUHYT
BBIJIEJISIETCS Ha MIPE3EHTALUIO U JI0KJIa/, 5 MUHYT Ha OTBETHI HA BOIIPOCHI.
[IpumepHas cTpyKTypa JOKIaaa:
1.AKTyanpHOCTh M HOBM3HA ITPOEKTA.
2.IIpakTyeckas 3HaY4UMOCTb ITPOEKTA.
3.AHanu3 aHaJIOroB pa3pabaTbiBaEMOro MPOEKTA.
4.AHanu3 1eneBoi ayqUTOPHUHU IO POEKTY.
5.KiroueBsie pe3ynbTaThl IPOEKTA.
6.AnbTEpHATUBHBIE KOHIEIIINH 110 IPOEKTY.
7.11nan peanu3anuu MpoekTa (A0poKHas KapTa MPOEKTa).
8.CooO011eHue 1o nacrnopry MpoeKTa.
9.Coo0rieHue mo pe3yabTaTaM BITIOTHEHUS MTOI3TAIOB.
10.Coo01ieHue mo UCIob3yeMbIM PECYpcaM B MPOEKTE.
11.Coob1ieHue mo MCTIONIb3yeMOMY WHCTPYMEHTApPHUIO, METOJUKAM, TEXHOJIOTHSIM I pealnu3alun
IIPOEKTA.
12.IToka3arenu NpoeKTa: 3CTETUYECKNUE, IPTOHOMUYECKNE, IKOHOMUYECKHE, TEXHUUECKUE.
13.Opranu3zanus KOMaHAHON PaOOTHI B paMKax MPOEKTA.
14.IToka3zarenu OIIEHKU PE3yJIbTATUBHOCTH MIPOCKTA.
[Ipu BbIcTaBieHUUM (HOPMBI IPOMEXKYTOUHOM  aTTECTAllMM  YUUTBHIBAIOTCS  PE3YyJIbTaThl
IIPOXOXKJICHUSI TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH.
OuenuBaHue pe3ylnbTaroB OOydeHHsS TpU TMPOBEACHUU TMPOMEKYTOUHOM aTTecTaluu
OCYUIECTBIIETCS B COOTBETCTBUU ¢ TpeboBanusmu llomoxenuii «O TeKymeM KOHTpPOIIE
yCIIEBa€MOCTH U ITPOMEKYTOUHOH arTecTanuu cryaeHToB I'YAII, oOyuaromuxcs o nporpaMMam
BhIcHIero oOpazoBaHus» U «O MOAYIBHO-PEHTHHIOBOM CHCTEME OLEHKH KadyecTBa y4eOHOM
pabotsl ctynentoB B ['YAII».



JIuct BHECEHMS U3MEHEHUH B pabouyro NporpaMmy AUCHUILUINHBI

JlaTta BHECEHUS
W3MEHEHUN U
JIOIMOJHEHNH.

IToamuces BHECIIETO
W3MEHEHHS

CognepxkaHue U3MEHEHUH U IOTTOJTHCHU I

Jara u Ne

MIPOTOKOJIA
3aceIaHusl
Ka(eapsl

IToamuce
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Kadenpoii




