‘“uns’

MUHHCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHU A
POCCHUICKON ®EJIEPAITIN
(penepanbHOe TocynapcTBEHHOE OOIKETHOE 00pa3oBaTeIbHOE YUpeKICHIE
BBICHIETO 06p2130BaHI/I$I
«APKYTCKHM rOCYIAPCTBEHHbBIN VHUBEPCUTET»
OI'BOY BO «UT'Y»

Kadenpa ecrecTBeHHOHAYYHBIX UCIIUILIHH

VYTBEPKIAIO
JeKaH (pakyabTeTa OU3HEeC-KOMMYHUKAITUN 1
MH(pOpMaTUK1

M.I'. CuHuypuHa

«18» mapra 2026 r
Pa6ouas nmporpamMma JUCIHUIINHBI (MO/LYJIsT)

HaumvenoBanue nucuuriimHel (MOIYIIs1) b1.0.07 CoBpemMeHHbIE TEXHOJIOTHHI

pa3padoTKH MPOrpaMMHOro o6ecredeHust
(MH()EKC ducuurmuubz no ‘l/‘/teﬁHO.My naary, HaumeHoeaHue ()MCL‘MILQL{HBI
(mooyasi))

Hanpasnenne moarotoBku: 09.04.03 Ilpukiaannas nadopmMaTuka
(K00, Haumero8aHUe HANPABAEHUS NOO2OMOBKIL)

HarpagieHHOCTD (TIpO(HIIB) TIOATOTOBKY: BoJbme JaHHBbIE M HHTEJIEKTYaJbHbIE
CHCTEMbI

KBaymukanus BbITyCKHUKA: MaruCTp

dopma oOydeHUs: OTHAS
(O%H(lﬂ, 3Ad04HdAA ( C UCNONb306AHUEM INEKMPOHHO20 06‘L]'4€Huﬂ u ()MCmaHL(MOHHle 06pa303ama/1beLx mextonoauil ) *, OYHO-3A04YHAA (C
UCNONBb306AHUEM INEKMPOHHO20 ()6]/‘1€lluﬂ u ()ucmauuuomtblx 06]7(43()66{"’!&/1!)1%1)( mexHono2uil *)

Cornacoano ¢ YMK cakynbrera 6usHec- PexomenoBaHo kadeapoil eCTeCTBEHHOHAYUHBIX
KOMMYHUKAIMIA 1 TH(OPMATUKU: JUCLUTUINH:

ITpotokon Ne 7 ot «18» mapta 2026 r. [Tpotokon Ne 8 ot «02» mapra 2026 T.
Ipencenarens ~ /" M.I. Cunuypuna u.0. 3aB. Kadenpoii 7 EM/ A.T'. Banaxum

Upkytck — 2026



COJIEPKAHHME

cmp.
[. HEJIN N BAJAYU JUCHUIIIIMHBI (MOIVIIA) oo 3
II. MECTO JUCHUITIIMHDBI B CTPYKTVYPE OIIOIT BO ...cceoiiiiiiiiiiiieeeeieeeeeeeee 3
1. TPEBOBAHU A K PE3VJIbTATAM OCBOEHUSA JUCLHHUIIJIMHDBI ........ccooiiiiiiiiinne 3
IV. COOEP)KAHUE U CTPYKTYPA JUCHUITIIMHDBI ......cccooiiiiiiiececee 4
4.1 ConepxaHue QUCIUATUIMHBL, CTPYKTYpPHPOBAHHOE TIO0 TEMaM, C YKa3aHHEM BHOB YIeOHBIX
3ansatiid 1 CPC, oTBeIeHHOro Ha HUX KOJIMYECTBA aKAJEMHUUECKHUX YACOB .................... 4
4.2 TInan BHeayIUTOPHOM CaMOCTOSITEIbHON padoThl 00YyYaIOIIUXCS [0 AUCHUTUIMHE ........... 5
4.3 CONEepKAHUE YUCOHOTO MATEPHIATIA ....veeuveeeenreeneenueenseenuenseenseensesseesseesesseensesnsesseessessseseens 7
4.3.1. IlepeyeHb CEMUHAPCKUX, TPAKTUUYECKUX 3aHATHIA U JAOOPATOPHBIX padoT .......... 7
4.3.2. Tlepeuenn TeM (BOMPOCOB), BIHOCUMBIX Ha CAMOCTOSITEJIbHOE U3yUeHUe
CAMOCTOSITEITBHOU PAOOTBI CTYIICHTOB ....evveeuveveeneeeneesseeseensesseessessesseessesssesseesseseens 8
4.4. MetonuyecKkue yKa3aHHs 10 OpraHu3aly CaMOCTOSITENIBHOW PabOThl CTYIEHTOB .......... 8
4.5. TIpumepHasi TEeMaTUKA KYPCOBBIX PAOOT (IIPOCKTOB) ...veervveeuvrerereereessreeseenseesseessnessseens 12
V. YYEBHO-METOINYECKOE 1 UTHOOPMALIMOHHOE OBECITEYEHUE
JUCHUITIIMHDBI (MOIVIIA) ettt 12
Q) OCHOBHAST JTATEPATYPA +veeeeeuurreeeesurreeesniureeesssuseeesssassseessssseesssnssseesssssseesssnsseesssnssseessnsseeens 12
0) JTOTIOTHUTETBHAS TATEPATYPA  .veenvveenreenureeseerureeseesseeeseesseesseesssesseessseenseasseesnseesseesnseesses 12
B) MEPUOTUUECKAST JIATEPATYPA +eervvreeurreerureerrureeasseeeassseesssseesseeesseeesseesnseessseesssseesssseesssees 13
r) 6a3bl JAaHHBIX, TH(HOPMAITMOHHO-CITPABOYHBIE U TIOUCKOBBIE CHCTEMBI ......evvenveenreeeeneennes 13
VI. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE OUCHUIUIUHDBI ........................ 14
6.1. Y4eOHO-Ta00PATOPHOE OOOPYHOBAHUE .....veeeveenreenureenreenereeseensseeseenssessseessessseessesnsens 14
6.2. TIPOTPAMMHOE OOCCIICUCHIIE ........veeuveeereenreensreeseessseeseenssessseesssessseesssessseesssessseesssesnseens 15
6.3. TEXHUYECKHE U JTEKTPOHHBIE CPEMCTBA ..ecuuvveeeurreenurreenreeenireeenieeeenueeesasreesasreessseeessseeenns 15
VII. OBPA3BOBATEJIBHBIE TEXHOJIOIMN .......coooiiiiiiiiiiiiiniieeeteee e 15
VIII. OLIEHOYHBIE MATEPUAJIBI IJI TEKYIIIEI'O KOHTPOJIS Y TPOMEXYTOYHON
ATTECTALIMIL ...ttt ettt ettt et st e et esateesbeesareens 16
8.1. O11eHOUHBIE CPEACTBA TEKYIIETO KOHTPOIISL .eevvveeernrreeureeeureenireesireessseeesneesssseessseesnnnes 16
8.2. O1ieHOUHBIe CPEACTBA JJISI IPOMEKYTOUHOM ATTECTAIIMIH ...vvveeneveeenereeenereennreesnneesnnneens 18



I. HEJIA 11 3AJAYU JNCIUIIJIMHBI (MO AYJIA)

Hean: popmupoBanue cucteMbl MOHATUMN, 3HAHUIN, YMEHUI M HABBIKOB B 00JIACTH Mapasul-
€JIbHBIX BBIYMCIICHHI, BKJIIOYAIOIIEH B ceOs apXUTEKTYpY M BUABI MAPAJUIEIbHBIX CHCTEM, METO/IbI
MPOEKTUPOBAHMSA, aHAJIM3a U Pa3padOTKU MapayjieslbHbIX nporpamm. PopMupoBaHUE KOMIIe-
TEHIIM B 00JaCTU MPUMEHEHHUS] COBPEMEHHBIX BBICOKOIPOM3BOAUTENBHBIX BBIYMCIUTEIBHBIX
TEXHOJIOTUI B HAYYHBIX U MPUKJIAJIHBIX UCCIIEAOBAHUSIX.

3axaun:

— CTpyKTypHpOBaHHe MpeICTaBJIeHUd 0 OuOIMoTeKax si3bika Python, ucmons3yeMbix B
3aJa4ax MallMHHOTO OOYYeHHs U BU3YaJIM3allui JaHHbIX;

— W3yuenue apxurtekTypsl BuseokapT Nvidia U MX pojv B HAy4YHBIX pacyerax;

— ®dopmupoBaHue TMpeAcTaBJeHUNW o pacmupeHusax A3koB C/C++ gns
nporpammupoBaHus Bugeokapt B texHosoruu CUDA;

— ®opmupoBanue ymeHus paspadareiBate SPMP-niporpammel B TexHonorun CUDA;

— ®dopmupoBaHue ymeHU# npuMeHATh BO3MOKHOCTH CUDA-O6MOIMOTEK MaluHHOTO
oOyuenus (TensorRT, cuDNN, DeepStream SDK) B mpukiagHbIx 3agavax;

— O3»akomJjeHue ¢ COBPEMECHHBIMU METOAAMU IIapaJlJICJIbHBIX BBHIYKCJIEHUH
NPUMEHUTEIIbHO K BbIYUCIICHUIO UHTEI'PAJIOB, YMHOXCHUIO MaTpUull, pCIICHUIO CUCTEM JIMHENHBIX
ypaBHeHI/Iﬁ 1 MHBIM MaTEMaTHUYE€CKUM MOICIIAM.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas pucuumianHa (Moayiab) «CoOBpeMEHHBIE TEXHOJIOTHH pa3paboTKu
MPOrPaMMHOTO OOECTIeUeHH» OTHOCUTCS K YacTH, (POPMHUPYEMOI yJaCTHUKaMH 00pa30BaTEIbHBIX
oTHoleHUI «biok 1. [lucuuruivbel (MOZYJIN)».

AnHanu3 OOJBIINX JAaHHBIX TpeOyeT padOThl C JIOCTYIHBIMHA U JIOCTATOYHBIMHU BBHIYHCIIUT-
€JIbHBIMHM MOITHOCTSIMM, TEXHOJIOTHAMM U OuOnuoTekamu. JJaHHas AMCUUILIMHA (DOPMUpPYET Mpe/c-
TaBJIeHHe 00 OCHOBHBIX OMOMMOTEKAaX U TEXHOJIOTUSIX, UCTIOIB3YEMBIX B MAIIMHHOM OOyYeHUH U
aHaJIM3e JIaHHBIX.

2.2. 1 u3y4eHus: JaHHON Y4eOHOUM TUCUMIUIMHBI (MOIYJ1s1) HEOOXOAMMBI 3HAHHS, YMEHUS
Y HaBbIKY, (popMUpyeMble MPEIIIECTBYIOIIMMHI JUCHUIUIMHAMU:

— HET.

2.3. TlepeueHsb MoCIeNyOMMX YUeOHBIX OUCIMIUINH, JJIsI KOTOPHIX HEOOXOAWUMBI 3HAHUS,
yYMEHUS U HaBBIKU, (DOPMUpPYEMbIE TaHHOUW yUeOHOW AUCITUILIIMHOM:

— MamuHHbe MeTOAbl 00padOTKM M TeHepaluu TPeXMepHBIX H300paxeHUui:
WCKYCCTBEHHBIII MHTEJUIEKT B 3ajiayaX BUPTYaJIbHOM W JOTOJHEHHOW PEeaylbHOCTH;

— MeTtoap! MalMHHOTO 00y4eHHs1 B OMOMH(pOpMAaTHKE;
— [IpunoxeHns UCKyCCTBEHHOTO MHTEJUIEKTA B (PUBMKE.

ITII. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JUCHUIT/INHBI

[Tpouiecc ocBOeHUS IUCUUIUIMHBI HAaIpaBJieH Ha ()OPMUPOBAHKE KOMIIETEHIIMI (JIEMEHTOB
cnenyonux komneteHui) B coorBerctBur ¢ PI'OC BO u OIT BO no naHHoMy HarpaplieHUIO
MOJITOTOBKU:

IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUEHHS MO JUCIUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ MHINKATOPaMM J0CTHKeHNsI KOMITeTe HI[UH



Komnerenmust

Nuaukaropsl
KOMIIETEeHIINI

Pe3yabTaTnl 00yuennst

OIIK-1

CnocoOeH caMOCTOSITeNIbHO TPUOOPETaTh, pa3BUBATh U
NPUMEHATh MaTeMaTHUECKHE, €CTECTBEHHOHAYYHBIE,
COLIMAJIbHO-9KOHOMUYECKHUE U MPO(PeCcCHOHAIbHBIE 3HAHUSA
IJIs1 pelIeHNs HeCTaHAAPTHBIX 3aJa4, B TOM YKCle B HOBOM
WJIM HE3HAKOMOM cpejie U B MEeXKIUCLMILTTMHAPHOM
KOHTEKCTe

OIIK-2

CnocobeH pa3padaTbiBaTh OPUTMHAJIBHBIE AITOPUTMBI U
IIPOrPaMMHBIE CPEACTBA, B TOM YUCJIE C UCTIOIb30BAaHUEM
COBPEMEHHBIX UHTEJIJIEKTYaJIbHBIX TEXHOJIOTUM, [
pelLieHns NpodecCUOHAIBHBIX 3a1a4

OIIK-5

CniocobeH pa3padaThiBaTh M MOJIEPHU3UPOBATH
MPOrpaMMHOE U anmapaTHoe oOecrieyeHue
MH(MOPMAIIMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX CCTEM

OIIK-6

CnocoGeH mccne1oBaTh COBPEMEHHBIE IPOOIEMBI M METO/IBI
MPUKJIAZHOW MH(OPMATUKH U Pa3BUTHUSI MH(POPMALIMOHHOTO
ooOuiecTsa

OIIK-8

CniocobeH ocymecTBIsATh 3(PGEKTUBHOE YIIpaBJIeHUE
pa3pabOTKOM MPOrpaMMHBIX CPEICTB U IIPOEKTOB

IV. COAEP?KAHME U CTPYKTYPA JUCHUIT/IMHbBI

TpyroeMKOCTbh AUCIHUIIIMHBI COCTABIISAET 7 3a4E€THBIX €AuHull, 252 yaca, B TOM uucie 53
yaca Ha KOHTPOJIb, U3 HUX 45 4acoB Ha 9K3aMeH.

W3 HuX peanmzyeTcs ¢ UCHIOIb30BAHMEM IEKTPOHHOTO OOYYeHHsI M AUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTUI 54 Yaca KOHTaKTHOUM padoThl U 143 vaca caMOCTOSTEIbHON PaOOTHI.

CI)opMa HpOMC)KYTO‘IHOﬁ aTTeCTauuu: 3a4€T, 9K3aMCH.

4.1 Conep:xaHue JUCHHILUIAHBI, CTPYKTYPHPOBAHHOE N0 TEMaM, ¢ yKa3aHHEeM BU/I0B

yqeﬁm,lx 3aHATHI U CPC, OTBCACHHOI'0O HA HUX KOJHUYIECTBA AaKAAECMHUIECCKHUX YaCOB

Bubt yueGHO# pabOTHI, BKIIIOUAs
CaMOCTOSITEJIbHYI0 PabOTy OOYYAIOIINXCS 1 Dopmbl
TPYI0EMKOCTh TeKyILEro
(B Hacax) KOHTPOJISI
KoHrakTHast paboTa mpernojaBareis ycrie-
o ¢ 00yYaloIUMKCS £ | Baemocry;
5 @
" Pa3nen 3 CeMu- g dopma
JVMCLIIUTHHBY/TEMBL | HapcKue o npome-
O S .
Jlexuuu (13 (mpakT- E KyTOIHOU
HHX nueckue) | Koncyiis- E arrec-
SJIEKTPOHHbIE | 3aHATUSA (U3 Talun e Tanun
Q
4acel) HUX S (o
JIEKTPOHHbIE & | cemectpam)
YJachl)
1 | CTpyKTypBl JaHHBIX 1 12(2) 2(2) 0 10
si3pika Python




2 | bubmoreka NumPy u
CTPYKTYPHI JaHHBIX

1 122

2(2)

10

3 | bubmuoreka
Matplotlib u
BU3YyaJIN3alUs JAHHBIX

1 [303)

2(2)

10

4 | Bubmoreka Pandas u
padota ¢ TAOMUYHBIMU
JTaHHBIMU

1 [303)

2(2)

12

5 | bubmoreku SciPy n
StatsModels u
9JIEMEHThI aHATH3a
JTaHHBIX

I [8(8)

10 (10)

22

Hroro 3a 1 cemectp

18 (18)

18 (18)

64

3au (8)

6 | Texuomorus CUDA
1t s13bIKa Python

2 16(4)

6 (6)

50

7 | Deep Learning SDK u
€ro UCIOJIb30BAHUE B
3aj1auax aHajIM3a
JaHHbBIX

2 144)

4 (4)

29

Hroro 3a 2 cemecTp

10 (8)

10 (10)

0

79

k3 (45)

Htoro yacos

28 (26)

28 (28)

0

143

4.2 T1naH BHeayJUTOPHOI CAMOCTOATEIbHON Pad0THI 00yUaIOMIMXCS MO

JUCIUILIAHE
CamocrositesibHasi padoTa 00yJarorXCs
3at-
parsl YuebHo-
Bpe- METOON-
menn, | Oue- YecKoe
Ce- Hassanue . Cpoku | yac. |HOYHOE obecrie-
Bup camocrosrensHO
MECTp | pa3zena, TEMbl p BBIION- | (M3 | CPeA- | YeHue camo-
a0OTBI
p HEHUs | HUX ¢ | CTBO CTOsA-
npu- TEJIBHOUN
MCcHe- pa6OTbI
HHUEM
H10T)
1 CrpyKTyphl Anst oBNafeHNs SHAHMAMM: YTeHre | ) 10 Tecr, |bki.forlabs.ru
4yeOHOU JIUTepaTyphl, YTEHNE
J@AHHBIX sI3bIKA | palyp vepenu | (10) | P3
JONOJHUTEIIbHOU JINTEPATY PbI
Python
Il.]'lﬂ 3aKpenjieHus u
CUCTEeMaATU3alnu 3HAHHUII: pa60Ta C
KOHCIIEKTOM JIEKLIUI
Jast popMupoBanHust yMeHHIT:
peliieHre 3a1a4




Buonmuoreka Jst oBa/ienns SHAHNAMM: YTeHne | D 10 Tecr, |bki.forlabs.ru
4eOHOI JINTEPATYPBI, UTEHUE
NumPy u Y paiyp Hegemm | (10) | P3
JOTOJTHATESLHO JIUTEPaTyphl
CTPYKTYPBI
HaHH])IX Il.flﬂ 3aKpeIvIeHUuA 1
cHCTeMAaTH3aUN 3HAHUI: paboTa ¢
KOHCIIEKTOM JIEKLIUi
Jast popMupoBanusi yMeHHIT:
pelleHre 3a1a4
bubmoreka Anst oBNajennst SHAHMAME: UTeHne | 10 P3 bki.forlabs.ru
. yeOHOM JIUTepaTypbl, YTeHUE
Matplotlib u Y ptyp Henenn | (10)
JOTOJTHUTEIIBHO# JIUTEpaTypbl
BU3YyaIU3aLUA
TIAHHBIX J1s 3akpenieHus 1
cHcTeMaTH3aliH 3HAHMI: padoTa C
KOHCIIEKTOM JIEKIIUI
ust hopMupoBaHUsl YMEHUI:
pelleHue 3a1a4
Bubmoreka Anst oBIajeHNs SHAHMAMM: YTeHUE | D 12 P3 bki.forlabs.ru
4eOHOM JIUTEPaTyphl, UTEHUE
Pandas u Y PEyp Hegenu | (12)
JOTOJTHATESBHO# JTUTEPaTyphl
padora ¢
Ta6J'II/I‘IHLIMI/I lIJIﬂ 3aKpeIvieHuda 1
cHCTeMaTH3aluu 3HaHUii: paboTa ¢
JaHHbIMU "
KOHCIIEKTOM JIEKIUI
s opmMupoBaHusi yMeHHii:
pellieHue 3a1a4
bubmorekn Anst oBAafeHNs SHAHUAMM: YTeHKe | D) 22 P3 bki.forlabs.ru
. 4eOHOI JINTEPATY PBI, UTEHUE
SciPy u Y palyp Hepgenu | (22)
JOTOJTHATESLHO JIUTEPaTyphl
StatsModels u
3JIEMEHTBI Il.flﬂ 3aKpeIvIeHUuA 1
cHCTeMAaTH3aUN 3HAHUI: paboTa ¢
daHaJIn3a .
KOHCIIEKTOM JIEKIHI
JaHHBIX
Jast popMupoBanusi yMeHHIl:
pelleHre 3a1a4y
Texuonorus | A oprasenns snammsvn: wreie | 50 |3z |bki.forlabs.ru
yeOHOM JIMTEPATYPhI, YTEHUE
CUDA misa Y patyp Hegenau | (50)
JOTOJTHUTEIIBHO# JIUTEpaTypbl
si3pika Python
Jis 3akpenieHus 1
cHCTeMaTH3aliy 3HAHMI: padoTa C
KOHCIIEKTOM JIEKIIUI
Hust hopMupoBaHusl YMEHUI:
pelleHue 3a1a4
Deep Learning | /L1 oBaajenust 3Hanusivut: utenme | 29 I3 bki.forlabs.ru
qeOHOH JINTEPATYPHI, YTEHUE
SDK u ero Y PEyp Heaenu | (29)
JOTOJTHATESBHOM JTUTEPaTyphl
UCIIOJIb30BaHNE
B 3a’uaqax lIJIﬂ 3aKpeIvieHuAa 1
cHCTeMaTH3aluu 3HaHUii: paboTa ¢
aHaJIn3a .
KOHCIIEKTOM JIEKIUI
JaHHBbIX

s opmMupoBaHusi yMeHHii:
PpellIeHue 3a1a4




O01mas Tpy10eMKOCTb CAMOCTOATEJIbLHOI PadoThI MO

JUCHHUILIHHE (Yac)

143

N3 HuX 00'b€M CaMOCTOATEJIbHOI PaGoOTHI C
HCNOJb30BaHNEM JIEKTPOHHOr0 00y4eHus 1
JIHCTAHIHOHHBIX 00Pa30BaTeJbLHBIX TEXHOJIOTHI1 (Yac)

143

BrogkeT BpeMeHN caMOCTOSTEIbHOMH PadoThl,
NpeayCMOTPEHHbIN y4eOHBbIM IUIAHOM JIJISA JAHHOM

JUCIUILIAHLI (Jac)

143

4.3 Conep:xanue yaeOHOro MaTepuaJa

TpynoemkocTb

JUCHUTLIMHEI (3.€.)

7

HanmenoBaH1e OCHOBHBIX
pa3zaenoB (MoayJien)

CrpyKTypbl JaHHBIX s3bIKa Python
bubmmoreka NumPy U CTpYKTYphI IaHHBIX
Bbubmoreka Matplotlib 1 Bu3yanuzanus gJaHHbIX
bubmmoreka Pandas u pabota ¢ TaGIMYHBIMU TAHHBIMU
Bbubmioteku SciPy u StatsModels u anemeHTsI aHaIM3a
JAHHbBIX
Texnonoruss CUDA nnsa a3sika Python

Deep Learning SDK u ero ucnonb3oBaHue B 3aga4ax
aHaJM3a JaHHBIX

®opMBbI TEKYLLETO

KOHTPOJIA

Tecr, mpakTHUeCKOe 3a/1aHuE, pellieHre 3a1ad,
JOKJIal/TIpe3eHTaIus

dopma npoMeKyTOUHOM

arrecTanun

3ayver, 9K3aMeH

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKUX 3aHSATHII 1 JJa00PaTOPHBIX PadoT

Ne pazpena n HaunmenoBanue TpynoemkocTs,
No TEMBI CEeMUHAPOB, yac. (M3 HUX Ouenounsle | Popmupyemble
/11 | JUCHUTUIVHBI MPaKTUIECKUX U 9JIEKTPOHHBIE cpencTBa KOMITETEHLINHA
(Monysst) J1a00paTOPHBIX padboT 4achl)

1 1 Pemenue 2(2) Tecr, I3 OIIK-6, OIIK-8,

MPaKTUIECKON 3a1a91 OIIK-5, OIIK-2,
OIIK-1

2 |2 BrimoniHeHue 2(2) Tecr, I3 OIIK-2, OIIK-5,
KOMILIEKCHOI'O OIIK-6, OIIK-1,
3aJIaHUA OIIK-8

3 |3 Brinonnenune 2(2) I3 OIIK-5, OIIK-8
MPAKTUYECKOTO
3aJIJaHus 110
BU3YaJIM3alliH IAHHBIX

4 |14 Pemenue 3amauu c 2(12) I3 OIIK-2, OIIK-5,
HCIIOJIb30BAHUEM OIIK-6
Pandas.




Ne paznena u HaumvenoBanue TpynoeMKocTsb,
Ne TEMBI CEMHHApPOB, yac. (u3 HuX | OueHounble | Popmupyembie
/T | TUCUUTUIMHBI MPAKTUYECKUX U NIEKTPOHHBIE CpeAacTBa KOMIIETeHIIUN
(Momyst) JTa00PaTOPHBIX padboT Yachl)

5 |5 Pemenue 10 (10) I3 OIlK-1, OIIK-5,
KOMILJIEKCHOU 3a0a4U OIIK-8

6 |6 IloaroroBka goknaga |6 (6) i | OIIK-2, OIIK-5,

OIIK-6, OITK-8

7 |7 [Ipocras nporpamma |4 (4) I3 OIIK-1, OIIK-2,
JUIS1 BUIEOKAPTHI OIIK-5, OIIK-6,
nvidia OIIK-8

4.3.2. [lepeuennb TeM (BONIPOCOB), BLIHOCHMbIX HA CAMOCTOSITEJbHOE U3yYeHHE

CaMOCTOATEJIbLHOI paﬁoTbI CTYA€HTOB

Ne Tema 3ananue PopuHpyemas NIK
n/m KOMIIETEHIIN A

1 | Crpykrypbl JaHHBIX si3bIKa | Pemenue 3agau Ha 6azoBbiid | OIK-1, OITK-2, OIIK-1
Python CHHTAKCHC OI1IK-5, OIIK-6, OIIK-2
OIIK-8 OIIK-5
OIIK-6
OIIK-8
2 | bubmuoreka NumPy u Pemrenue 3agau Ha OIIK-5, OIIK-6 OIIK-5
CTPYKTYpPbI JaHHBIX ucnonb3zoBanue NumPy OIIK-6
3 | bubmoreka Matplotlib 1 | Pemenue 3amau ¢ OIIK-1, OIIK-5 OI1K-1
BU3YyaJIM3allUsl TaHHBIX rcnonb3oBanrem MatPlotlib OIIK-5
4 | buomuoteka Pandas u Perrenue 3agau Ha OIIK-1, OIIK-2, OIIK-1
padoTa ¢ TaOIMYHBIMHI ucronp3oBanue Pandas OIIK-8 OIlK-2
IAHHBIMU OIIK-8
5 | bubmuoreku SciPy u Pemenue 3amau Ha npocroit | OIIK-1, OINK-2, OIIK-1
StatsModels 1 7eMeHTH AHAJIN3 JaHHBIX OIIK-5, OIIK-6, OIIK-2
aHaIM3a JaHHBIX OIIK-8 OIIK-5
OIIK-6
OIIK-8
6 | Texnonorus CUDA nns ITpoepka apxutektypHeix | OIIK-1, OIIK-5, OIIK-1
s3pika Python BO3MOXHOCTEH TOCTYITHOU OIIK-6, OIIK-8 OIIK-5
BUJEOKAPTHI OIIK-6
OIIK-8
7 | Deep Learning SDK u ero | Pabora ¢ 1BymepHbIMU OIIK-1, OIIK-2, OIIK-1
VCIOJIb30BAaHME B 33/1a4aX | CETKAMM Ha IpUMepe OIIK-5, OIIK-6, OIIK-2
aHaJM3a JaHHBIX MaTpUYHOM 33Jauu OIIK-8 OIIK-5
OIIK-6
OIIK-8




4.4. MeTouecKne YKa3aHUA M0 OPraHu3alui caMoOCTOATEIbHOIH padoTh
CTY/ICHTOB

CamocrosiTenbHasi paboTa CTyIeHTOB BceX (popM U BUJIOB OOYUYEHUs SIBJISIETCS OHUM U3
00s13aTeNIbHBIX BUJIOB 00Pa30BaTeIbHON JESITEIbHOCTH, 00eCIIeYHBAIOIIEH pean3alnio TpeOOBaHMI
denepasbHBIX TOCYIAPCTBEHHBIX CTAHIAPTOB BBICIIErO MPO(ECCHOHATBHOTO 00pa30BaHUs.
CornacHoO TpeOOBaHUSAM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITENIbHASL Pa00OTa CTY/ICHTOB SIBJISIETCSI
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeJbHOrO TMpollecca, TaK Kak oHa oOecrevyuBaer
3aKperuieHUe TOoyYaeMbIX Ha JICKIIMOHHBIX 3aHSATUSX 3HAHUW MyTeM MPHOOpPETEHHUS HABBIKOB
OCMBICJICHUSI M PACIIUPEHHS UX CONCPKaHMsI, HABBIKOB PEIIeHHUsI aKTyabHBIX MpoOiaeM (hopMup-
OBaHMS OOIICKYIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETCHIIMIA, HAay4YHO-HCCIIe0BATEIbCKON
JeSITeIbHOCTH, MOJATOTOBKYM K CEMUHapaMm, JJabOpaTOpHBIM padoTaM, caaue 3a4eTOB M 9K3aMEHOB.
CamocrosiTenpHast paboTa CTyIEHTOB IPeACTaBIIsieT COOON COBOKYITHOCTh ayJAMTOPHBIX M BHEay-
JAWTOPHBIX 3aHATUN U padoT. CamMocTosTeIbHasE padoTa B paMKax 00pa30oBaTe/IbHOTO Iporecca B
By3€ pelliaeT CeAyoIlue 3a1a4u:

— 3aKpervieHue W pacliupeHue 3HAHUW, YMEHHH, MOJyYeHHBIX CTYJIeHTaMH BO BpeMms
ayJINTOPHBIX W BHEAYAMTOPHBIX 3aHATHH, MpeBpallleHhe UX B CTEPEOTUIIBI YMCTBEHHOW W
(puznyeckon aesITeIbHOCTH;

— HpI/IO6peTeHI/Ie JOITOJTHUTEJIBHBIX 3HAHUI ¥ HABBIKOB 10 JUCHUITIITMHaM yqe6H0r0 IJ1aHa,;

— (l)OpMI/IPOBaHI/IC U pa3BUTHUC 3HAaHUHN W HAaBBIKOB, CBA3aHHBIX C HAY4YHO-
HCCHCHOB&TCHLCKOﬁ AC€ATCIBbHOCTDBIO;

— pa3BUTHE OPUEHTAIIMU M YCTAaHOBKM HAa KaYeCTBEHHOE OCBOCHHME 00pa30BaTEIbHOM
IIPOrpaMMBbl;
— pa3BUTHE HABBIKOB CAMOOPraHU3alNH;

— (bOpMI/IPOBaHI/IC CaMOCTOATCJIBbHOCTU MBIIIJICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHWIO U CaMOPCAJIN3allvuu;

— BBIpaObOTKa HaBHIKOB 3(h(EeKTUBHON caMOCTOATENbHOW NpodeCcCHuOHaTbHON
TEOPETUYECKOM, MPAKTUUECKON U Yy4eOHO-UCCIIEI0BATENbCKON esITeTbHOCTH.

IMoaroroBka k Jekmuu. KauecTBo OCBOEHUs cOlepKaHUS KOHKPETHOW JUCITUTITMHBI
MPSIMO 3aBHCUT OT TOTO, HACKOJIBKO CTYJICHT caM, Oe3 BHEIIHEero MpUHYXAeHU (pOpMUpyeT y cedst
yCTaHOBKy Ha HOHy‘ICHI/IC Ha JICKIIUAX HOBBIX 3HaHHﬁ, JOITOJTHAIOIINX y)Ke UMCEIOIIIHUECA 10 I[aHHOfI
OUCIUIUIMHE. BpeMs Ha MOATOTOBKY CTYHEHTOB K JBYXYacOBOW JIGKIIMM MO HOPMAaTHBaM
cocrasisier He MeHee 0,2 gaca.

IIoaroroBka K NMpPakTHYeCKOMY 3aHATHIO. [IoNrOTOBKa K MPAKTUYECKOMY 3aHSITHIO
BKJIIOYAET CJIEYIOIIME JIEMEHThl CAMOCTOSTEIbHOW AESTEIbHOCTH: YETKOE Mpe/ICTaBIeHUe eI 1
3aJjay ero NpOBEJACHUS; BbIJACJIEHUE HABBHIKOB YMCTBEHHOU, aHAJUTHUYECKOW, HAay4YHOU
AEATENIBHOCTH, KOTOPbIE CTAaHYT PE3yJIbTaTOM MPEACTOsIIer padoThl. BripaOoTKa HABBIKOB OCYILEC-
TBJISIETCSI C TIOMOIIBIO TIOyYeHUsI HOBOW MH(pOpMAIUU 00 U3ydaeMbIX MPoIeccax v ¢ TOMOIIBI0
3HaHMS O TOM, B KaKO¥ CTENEHU B JaHHOE BPeMsl CTY/AEHT BJaJleeT METOJAMU KCCIIeJOBATEIbCKOM
AeSTeTbHOCTH, KOTOPHIMH OH CTaHET MOJIb30BAThCS HA MPAKTUUYECKOM 3aHATHH. [1oaroroBka kK
MPAKTUUECKOMY 3aHSATUIO Hepeako TpebyeT moadopa mMarepualia, JaHHBIX U CIEIHaTbHBIX
WCTOYHUKOB, C KOTOPBIMHU MPECTOUT ydeOHast padoTa. CTyleHTH JOKHBI JOMa IOATOTOBHUTH K
3aHATUI0 3—4 nipumepa GOPMYJIUPOBKHU TEMbI UCCIIEIOBAHUSI, MIPEACTABIEHHOIO B MOHOTpausix,
HAyYHBIX CTaThsIX, OTUETAX. 3aTEM OHHM CAMOCTOSITEIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
MCTOYHUKOB, OMpPEIesAoT aKTyaJbHOCTh KOHKPETHOTO HCCIEeNOBAHUS MPOIECCOB U SIBJICHU,
BBIJISJISIIOT OCHOBHBIE CIIOCOOBI JIOKA3aTeNIbCTBA aBTOPAMH HAYYHBIX Pa0OT IEHHOCTH TOTO, YeM OHHU
3aHUMAIOTCA. B XolIe camMoro npakTUUYECKOTO 3aHATHS CTYIEHThl CHayaja MPeaCTaBJsIOT
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HalJICHHbIC UMW BapyUaHThl (DOPMYTMPOBKH aKTyaIbHOCTH MCCIIEIOBAHM S, OOCYKIAI0T MX M 0OOCHO-
BBIBAIOT CBOE€ MHEHHUE O HaWIy4llleM BapuaHTe. BpeMsi Ha MOArOTOBKY K MPaKTUUYECKOMY 3aHSTUIO
10 HOpMaTUBaM cocTaBJisieT He MeHee (,2 Jaca.

ITogroroBka K KOHTPOJbHOI padore. KoHTposnbHas pabora HazHavyaeTcsl mocie
M3yUYeHUs ONpeeSIeHHOro paszena (pa3esioB) TUCHUIUIMHBL U TPEICTaBIIsieT COOOW COBOKYITHOCTb
pa3BepHYTHIX MUCbMEHHBIX OTBETOB CTYIEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MOMydaloT OT
npenogaBarens. CaMOCTOsITeNbHAS TOATOTOBKA K KOHTPOJIbHOW paboTe BKIOYAeT B cels: —
M3yueHHe KOHCIIEKTOB JIEKI[MW, PACKPBHIBAIOIIMX MaTepual, 3HaHHEe KOTOPOro MpoBepsieTCs
KOHTPOJIbHON pa0dOTOH; MOBTOpEHUE Y4eOHOro marepuania, MOJyuYeHHOTO IMPHU MOATOTOBKE K
CEeMHUHAPCKUM, MPAKTUYECKUM 3aHSATHSIM U BO BpeMsl UX MPOBEJCHUS; U3yUeHHE JOMOTHUTETHOM
JIMTEPATypbl, B KOTOPOIl KOHKPETU3UPYETCs COAEPKaHHUE MTPOBEPSEMbIX 3HAHUM; COCTABJICHUE B
MBICJICHHOU (hOpMe OTBETOB Ha IMOCTABJICHHBIE B KOHTPOJIBHOM paboTe BOIPOCH; (hOpMUpOBaHHE
MICUXOJIOTMYECKOW YCTAHOBKM Ha YCIEIIHOE BBIIIOJHEHUE BCEX 3a/aHuil. Bpemsi Ha moAroToBKy K
KOHTPOJIFHOHM padoTe 10 HOpMaTHUBaM COCTABJIsIeT 2 Jaca.

ITogroroBka k 3k3ameHy. CamocTosiTebHAsl MOATOTOBKA K 9K3aMEHY CXOXa C
HOATOTOBKOM K 3avery, ocoOeHHO eciu oH auddepenuupoBannsii. Ho o6bem yde6HOTrO
Marepualia, KOTOprfI HYXHO BOCCTAHOBUTDH B IIAMATH K 9K3aMCHY, BHOBb OCMBICJIUTD U MOHATD,
3HAYUTEJIBHO OOJIbIIIe, TOTOMY TpeOyeTcsi OoJiblile BpeMEH! M YMCTBEHHBIX YCHJIHMHA. BaxHO
chopMHUpPOBaTh LEJOCTHOE MPEACTaBICHHE O COAEPKAHUU OTBETa HAa KaXJbIll BOIPOC, YTO
HperonaraeT 3HaHue Pa3HbIX HAYYHbBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJICHHMS, IIPOLIECCa,
yMEHHUE PaCKpbIBaTh (PAKTOPHI, ONpPEAEIIAIONINe UX TPOTUBOPEUUBOCTh, 3HAHUE MUMEH YUYEHbIX,
U3y4YaBIIMX 00CyxaaeMylo pooiemy. HeoOxomumo Takske mpuBecTH HHPOPMAIHMIO O MaTepHaliax
IMIIMPUYICCKHUX HCCHGHOB&HHﬁ, 4YTO YKa3bIBA€T HAa BCECTOPOHHIOI IMOATOTOBKY CTYAEHTA K
9K3aMeHy. BpeMsi Ha MOArOTOBKY K 3K3aMEHY IO HOPMAaTHBAaM COCTAaBJIsAET 36 4acoB s
OaKanaBpoB.

@®opmMbI BHEAYUTOPHOH CAMOCTOATEJILHOI PA0OThHI

CocraBaenne raoccapus llenp camocTosITeTbHONH padOTHI: MOBBICUTH yPOBEHD
MHMOPMAIIMOHHBIT KYJIBTYPHI; PUOOPECTH HOBBIE 3HAHUS, OTPAdOTaTh HEOOXOAMMbIE HABBIKY B
MpeIMETHOI 00acTu yueOHoro Kypca. [1occapuii — ciioBaph Crielan3uPOBAHHBIX TEPMUHOB U
ux onpenenenuid. CTaths rjaoccapuss — ompeneneHue Tepmuna. ConepkaHue 3agaHusi: cOop u
CHCTEMaTU3aIusl TIOHATHI WM TEPMHUHOB, OOBbEJMHEHHBIX 00IIel crieliudruuecKoil TeMaTUKOM, 110
OJHOMY JIMOO HECKOJIbKUM HCTOYHMKAM. BrImojHeHue 3agaHus: 1) BHUMATEIbHO MPOUYUTATH
pabory; 2) ompeaenuTh HauOoJiee YaCTO BCTPEYAIINeCs TEPMUHBI; 3) COCTaBUTh CIUCOK
TEPMUHOB, OOBETUHEHHBIX OOIIel TeMaTUKOW; 4) pacIoyioKUTh TEPMHUHBI B a7i(haBUTHOM TIOPSIJIKE;
5) COCTaBUTb CTATbU IJIOCCApUsl: — AaTh TOYHYIO (POPMYIMPOBKY TEPMHUHA B UMEHHUTEIbHOM
najiexe; — O0OBbEMHO PACKPBITh CMBICI JAHHOTO TepMHUHA [lnaHupyemble pe3ynbTaThl CaMOCTOsI-
TEJILHOW PabOoThI: CIOCOOHOCTh CTY/IEHTOB pelllaTh CTaHAAapTHBIE 3a/1a4u MPodecCUuOHATbHON
AesITeJIbHOCTH Ha OCHOBE MH(OPMAIIMOHHON U OMOIMOrpadrueckoi KyabTypsl ¢ TPUMEHEHUEM
MH(POPMAIUOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTMH M C YYE€TOM OCHOBHBIX TpeOOBaHUU
MH(pOPMAIIMIOHHON 0e30MacHOCTH.

Pa3zpadoTka npoekTa (MHIUBUAYAJTBHOTO, rpynmoBoro) Lleiab caMocTosTeIbHOM PadoTHI:
pa3BUTHE CIIOCOOHOCTU MPOTHO3UPOBATH, TPOEKTUPOBATh, MOJAEIUPOBATh. [IpOeKT — «orpaHu-
YEHHOE BO BpPEeMEHH IleJIeHapaBieHHOE U3MEHEHHE OTICTbHOM CHCTEMBI C YCTAHOBJIEHHBIMU TPe0o-
BaHUSIMU K KayeCTBY pe3yJIbTaTOB, BO3MOXHBIMUA PaMKaMHU pacxoja CpPeJCTB U PECypCOB U
crienrIeckoi opraHu3anyeii». BeimonHenue 3aganus: 1) quarHocTrka cuTyanuu (mpodieMar-
u3aiusi, 1esenojaraHue, KOHKpeTu3anuus e, GopMaTupoBaHUE MPOEKTA); 2) MPOEKTUPOBaAHUE
(yrounenue 1ies, (byHKITUH, 3aa9 M TUIaHa padOoTHI; TeOpeTUIeCKOe MOJICIMPOBAHUE METOIOB M
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CpeJICTB pellieHus 3a/1a4; JeTalbHas MPopadOTKa ITAMOB PellleHrsI KOHKPETHBIX 3a/1a4; MOIIaroBoe
BBITIOJTHEHUE 3allJaHUPOBAHHBIX MPOEKTHHIX [EWCTBUM; cucTemaTusaluss u obOoOiieHue
MOJYYEHHBIX Pe3yJbTaTOB, KOHCTPYMPOBAHUE NPEIINOojJaraeMoro pesyjibTara, IOIIaroBoe
BBINIOJIHEHUE MPOEKTHBIX JeUCTBUM); 3) pediekcusi (BbIACHEHUE COOTBETCTBUS MOJYYEHHOTO
pe3yJbTaTa 3aMbICITy; onpeesieHue KadyecTBa MOTyYeHHOTO TTPOAYKTa; IEPCIIEKTUBBI €r0 Pa3BUTHS
U ucnonb3oBaHus). [Ipeamonaraemeie pe3ysibTaThl CAaMOCTOSITEbHON pPabOTHI: TOTOBHOCTD
CTYJIEHTOB HCIIOJIb30BaTh 3HaHWE COBPEMEHHBIX MPOOJIeM HayKH M 0Opa30BaHMS MPH PEIICHUH
oOpa3oBaTenbHbIX U MPOMECCHOHATBHBIX 3a7a4; TOTOBHOCTh MCIOIb30BaTh WHIWBHYaJIbHbIS
KpeaTuBHBIE CIIOCOOHOCTH IS OPUTMHAIBHOTO pelleHMs WMCCIIeAOBaTeIbCKUX 3aJad; —
CIMOCOOHOCTh MTPOTHO3MPOBATH, MPOEKTUPOBAThH, MOACTUPOBATD.

Nudopmanuonnslii mouck llens camocToATeIbHON padOTHL: pa3BUTHE COCOOHOCTH K
MPOEKTUPOBAHUIO U TMPeoOpa3OBaHUI0 yYEOHBIX NEWCTBUI HAa OCHOBE PA3IMYHBIX BUJIOB
MH(POPMAIIMOHHOTO NoucKa. MH(pOpMaIMOHHBIN MOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anmpHOM MH(popmanuu. CNUCOK COBpeMEHHBIX 3a1ay MH(GOPMALMOHHOIO TMOUCKA: pellleHue
BOIIPOCOB MOJEJIMPOBAHUSA; KjacCU(puUKaluus JAOKYMEHTOB; (uiabTpauus, KiaccupuKanus
JOKYMEHTOB; POEKTUPOBAHKE aPXUTEKTYP MOUCKOBBIX CUCTEM U TMOJIb30BaTeIbCKUX UHTEP(]EicoB;
u3BjgedeHue wuHopmanuu (aHHOTHpPOBaHWE W pedepupoBaHue TOKYMEHTOB); BBIOOP
MH(OPMAIIMOHHO-TTOUCKOBOTO SI3bIKA 3alpoca B MOUCKOBLIX cucTemax. CopepkaHue 3aJaHusl MO
BUJIAM TIOWCKA: TTOUCK OMOIMorpapuuecKkrii — MOUCK HeOOXOAUMBIX CBEJICHUI 00 MCTOYHUKE W
YCTaHOBJIEHUWE €ro HajJuuMsl B CUCTEMe APYruX UCTOUYHUKOB. Bemercs myTrem pasbicCKaHUS
oubnauorpaduyeckoir nHpopmanuu u OudAMOrpadpuueckux Nocoduin (MHPOPMAMOHHBIX
W3[1aHUI); TIOUCK CaMUX MH(OPMAIIMOHHBIX UICTOYHUKOB (JOKYMEHTOB U U3[JaHUI), B KOTOPBIX €CTh
WJIM MOKET CONIEPKAThCsl HYKHasi MH(OPMalIUsl; — MOUCK (DaKTUYECKUX CBEIEHUH, COIepKaIUXCs
B JIUTEepaType, KHUTe (Hampumep, 00 UCTOPUYECKHUX (pakTax U COOBITHAX, O OMOrpauuecKux
JAHHBIX U3 KU3HU U JESTEIbHOCTH MUcaTeIsl, YYeHOro U T. 11.). BelnosHeHue 3agaHus:

1) onpenenenue o6nacTy 3HAHUN;

2) BBIOOD THIMA ¥ UICTOYHUKOB JJAHHBIX;

3) cOop MaTepuaoB, HEOOXOAUMBIX JJIs1 HATIOMTHEHHS MH(POPMAIIMOHHON MOJIEIH;
4) or6op HamboJIee MoIe3HOol MH(hOPMAITAH;

5) BBIOOp MeTonma 00paboTKu MH(popManuK (Kiaccudukanus, KiacTepusanus, perpecc-
WOHHBIN aHaIM3 U T.[I.);

6) BBIOOp aJropuTMAa TMOKMCKA 3aKOHOMEPHOCTEH;

7) MOUCK 3aKOHOMEPHOCTEH, (popMabHBIX MPaBUJI U CTPYKTYPHBIX CBs3€ll B COOpaHHOMN
nHGOpMalIn;

8) TBOpueCKas MHTEPIIPETaLUs [TOJTYyYEHHBIX PE3YJIbTaTOB.

[Tnanupyemble pe3yibTaThl CAMOCTOSITENILHOW pabOThl: — CIIOCOOHOCTh CTYAEHTOB PelllaTh
CTaHJIAPTHBIE 3aJaud MPO(EeCCHOHATBHON AESITeJbHOCTH Ha OCHOBE HMH(POPMAIMOHHOW U
ouonnorpapuueckor KyJabTypbl C MNpUMEHeHHeM HHQPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTMIA U C YYEeTOM OCHOBHBIX TpeOOBaHMI MH(MOPMAIIMOHHON 0€30MaCHOCTH; TOTOBHOCTb
MCMOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJieM HayKW M 0Opa30BaHUs MPHU pelieHur o0pa3oBa-
TEJIbHBIX ¥ IPO(eCCUOHATIBHBIX 33/1a4.

Pa3pa6oTrka MyJbTHMeUiIHON mpe3eHTamun llenn caMocTosTeNbHON PadOTHI
(BapuaHThl): — OCBOEHHE (3aKperuieHre, 0000IeHne, CUCTeMaTH3alis) Y9eOHOro Marepuania; —
oOecriedyeHre KOHTPOJISl KauecTBa 3HAaHUN; — (DOPMUpPOBAHUE CIIEIMAIbHBIX KOMIIETEHIINH, oOecre-
YUBAOIIMX BO3MOKHOCTh PaOOTH ¢ MH(OPMAITMOHHBIMU TEXHOJIOTUSIMU; — CTAHOBJICHHE OOIIEK-
YABTYPHBIX KOMIIETEHIIMI. My/nbTUMeINiiHAS TIpe3eHTalusl — MpPeACTaBICHUE COAepKaHUS
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yueOHOro marepuasia, ydeOHOW 3a/1aud C KCTOJb30BAaHUEM MYJIbTUMEUIHBIX TEXHOJOTUH.
Beinonnenvie 3aganus:

1. DTan npoeKTUpoOBaHUs: — OIpeeeHUe LeJeill UCTIONb30BaHUs IPe3eHTalun; — cOop
HEoOX0oIMMOro mMarepuasa (TEKCThl, PUCYHKH, CXeMBI U Ap.); — (OpMHUpPOBaHUE CTPYKTYPHI U
JIOTHIKY TI0Ia4X MaTepuaa; — CO3[aHue MaIlKu, B KOTOPYIO IIOMEIleH COOpaHHBIN MaTepuall.

2. Dran KOHCTPyUpOBaHUs: — BBIOOpP mporpamMmel MS PowerPoint B MeHI0 KoMTIbIOTEpa; —
olnpejesieHrue OU3aiiHa CIaiIoB; — HaIOJIHEHUe CIaliJOB COOpaHHOW TEKCTOBOWM M HATJISIAHON
nHpopMaimen; — BKIoUeHre 3G(HEKTOB aHUMAIIUU M MY3BIKAJbHOTO COMPOBOXACHUS (IpU
HEOOXOIMMOCTH); — YCTAaHOBKA peXUMa MOKa3a CJIaiAoB (TUTYIbHBIN Cai, BKIIOYAOIIUNA HauMe-
HOBaHUe Kadepsl, IJie BHINOIHEHa padoTa, Ha3BaHUE MPE3EHTAIIUH, TOPOJ M TOJT; COJIePKATETbHBIN
— CITMCOK CJIAafi/IOB MPEe3eHTAIlH, CTPYIIUPOBAHHBIX 10 TeMaM COOOIIEHUS; 3aKII0UUTETbHBIN
CJIAi]l COAEPKUT BBIBOJIBI, TIOKEJIAHUS, CIICOK JIUTEPATyPhl U TIp.).

3. DTan MOJACINPOBAHUA — IPOBEPKA W KOPPEKUHUA MOATOTOBJIIEHHOIO Mart€pualia,
OIpeaACICHUEC IMPOJOJIKUTEIIBHOCTU €ro JCMOHCTPpAlHH.

[TnaHupyemble pe3yabTaThl CAMOCTOSITENTBHON paboThl: — TOBBIIIEHUE MH(POPMAIIMOHHON
KyJbTyphl CTYAEHTOB W oOecredyeHue MX TOTOBHOCTU K HHTerpallid B COBpPEeMEHHOEe
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pelarh CTaHAApTHHIE 3aa4d MPodeccuoH-
aJIbHOW JISSITeJTIbHOCTU Ha OCHOBE MH(OPMAIIMOHHON ¥ OMOIUOrpaduuecKoi KyabTyphl C IpUMe-
HEHHEM MH(pOPMAITMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI U C YyYETOM OCHOBHBIX TpeOOBaHUI
nHdOpMAIIMOHHON 0€30MaCHOCTH; — CHOCOOHOCTh K KPUTHYECKOMY BOCHPUSITHIO, 0000IIEHUIO,
aHAMM3Y MPOodeCcCUOHANBLHOW MH(MOPMAITUH, TIOCTAHOBKE I1EJIM ¥ BHIOOPY IMyTel ee JOCTUKEHUST; —
CHOCOOHOCTh MPUMEHSITh COBPEMEHHBIE METOAUKHM W TEXHOJOTUU OPraHW3allii U peanu3alu
00pa30BaTEILHOTO TMpoIiecca Ha pa3IMYHbIX 00pa30BaTeIbHBIX CTYIEHSX B Pa3IMYHBIX 00pa3oBa-
TEeJBHBIX YUPEKJCHUSIX; — TOTOBHOCTh UCIIOb30BaTh MHIVBHIyaIbHbIE KPeaTUBHbIE CIOCOOHOCTU
1J1s1 OPUTMHAJIBHOTO PELIeHUs] UCCIIeOBATEIbCKUX 3aau.

B ®BI'OY BO «UI'Y» opraHu3zanus caMOCTOSATEIbHON paOOThl CTYJIEHTOB periaMeHT-
upyetcs [lonoxeHreM 0 caMOCTOSITEIbHON padoTe CTYIEHTOB, MPUHITHIM Y4eHbIM coBeToM UT'Y
22 wona 2012 1.

4.5. IllpumepHas TeMaTHKA KypPCOBBIX Pa0oT (IPOEKTOB)

[o naHHOW TUCITUIUIMHE BHITIOJHEHNE KYPCOBBIX MPOEKTOB (padoT) HE MpeLycMaTpHUBAETCSI.

V. YYEBHO-METO/IMYECKOE 1 THPOPMAIIMOHHOE OBECHIEYEHHE
TACTATIJIVHBI (MO TVJIST)

a) OCHOBHAas JHUTepaTypa

1. ITnac, [Ix. Bangep. Python as cioxHbIX 3aa4: HayKa O JaHHBIX U MAllIMHHOE 00y4YeHue
[Texct] : mayu. uzn. / [1. B. Inac. - CII6. : ITutep, 2020. - 572 c. : un. ; 23 cMm. - (Becrcemneps
O'Reilly). - Ilep. uzn. : Python data science handbook: essential tools for working with datra /
Jake VanderPlas. - Beijing. - ISBN 978-5-4461-0914-2 : 1335.60 p.

2. Jliw6anosuy, busut. [Tpocroii Python. CoBpemeHHblIii cTvIib TiporpaMmvupoBanus [Tekcr] :
Hayy. u3f. / B. Jllo6anosuu. - CII6. : ITutep, 2019. - 476 c. ; 23 cm. - (Becrcennepst O'Reilly). -
Ilep. u3n. : Introducing Python / Bill Lubanovic. - Beijing. - ISBN 978-5-4461-1054-4 : 1171.20
p.

3. ®enopos, dAmutpuii FOpreBuy. IIporpamMmmupoBanue Ha sI3bIKe BHICOKOTO YpoBHsI Python

[Teker] : yue6. mocodue st npukian. 6akanaspuata / 1. 0. ®demopos. - M. : FOpaiit, 2018. - 126
c. ;21 cm. - (bakanasp. IIpukiagHoii kypc). - ISBN 978-5-534-04479-9 : 310.96 p.
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0) 1OMOJHNTEIbLHASI JUTEePaTypa

1. bennep, OaH. Ynctein Python. Torkoctu nporpammupoBanus 11 npogu [Teker] : Hayu.
usn. / 1. Bewigep. - CII6. : TTutep, 2020. - 284 c. ; 23 cm. - (bubmorteka nmporpammucta). - [lep.
u3n. : Python tricks: the book / Dan Bader. - ISBN 978-5-4461-0803-9 : 1032.00 p.

2. Mlonne, ®pancya. I'mybokoe oOyuenue Ha Python [Tekcr] : Hayu. uzn. / @. [onne. -
CII6. : Turep, 2019. - 397 c. : un., tab6mn. ; 23 cm. - (bubnmoreka nporpammucta). - [lep. uzgm. :
Deep learning with Python / Francois Chollet. - Shelter Island. - ISBN 978-5-4461-0770-4 :
1113.00 p.

3. PaBuuangupan, Cynxapcat. [mybokoe odyuenue ¢ noakpervienueM Ha Python. OpenAl
Gym u TensorFlow mns npodwu [Tekcr] : Hayu. uzn. / C. Pauyanaupan. - CII6. : [Tutep, 2020. -
314 c. : w1, Tabn. ; 23 cM. - (bubnuoreka nporpammucrta). - Ilep. u3a. : Hand-On reinforcement
learning with Python / Sudharsan Ravichandiran. - Birmingham. - ISBN 978-5-4461-1251-7 :
1140.00 p.

B) lepHOAUYeCKasi JUTepaTypa

Her.

r) 6a3bl JaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE H MONMCKOBbIE€ CHCTEMbI
Her.

B cootBerctBuM ¢ 11. 4.3.4. ®I'OC BO, oOyyaronmmMcs B TeUSHHE BCEro Meproaa 00ydeHus
o0OecreuyeH HEOrpaHMYEHHBIH AOCTyN (ydaJeHHBId AOCTYH) K 3JIEKTPOHHO-OMOIMOTEUHBIM
CHUCTEMaM:

— OTKphITasi 3JeKTPOHHAsE 0a3a pPecypcoB M HCCIENOBAHUN «YHHBEPCHUTETCKas
unpopmannonHas cucrema POCCUS» [DnekTponusiii pecypc] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru GeCCpOYHBIN

— TocynapctBeHHas uH@opmauuoHHas cucreMa «HanuoHanbHass 3J€KTPOHHASA
OoubMoTeka» [eKTpOHHBIA pecypc] : caiiT. — Pexum nocrymna: http://H36.pd. 6eccpounsiit

— Hayunas snextponnas o6udnuoreka «ELIBRARY.RU» [DnekTpoHHbIii pecypc] : caiT. -
KonTpakt Ne 148 or 23.12.2020 r. Akt ot 24.12.2020 r. Cpok neiictus no 31.12.2022 r. —
Pexum nocryna: http://elibrary.ru/

— 39BbC «M3narenvctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok peuctbus no 13.11.2022 r. — Pexxum goctyna: https://www.e.lanbook.com

— 3BC 243 «bubmuorex». 'ocynapctBenHblil kKoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmorex». JluneH3noHnHoe coriamenue kK [ocynmapctBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounblil. — Pexxum mocryna: https://isu.bibliotech.ru/

— 3BC «Pykont» LIKB «bubokom». Ne 04-E-0343 or 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok gevictug o 13.11.2022r. — Pesxum nocryna: http://rucont.ru

— DBC «Aibyke.py/ibooks.ru» OO0 «Aidyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok neiictBus no 13.11.2022 r. — Pexxum nocryna: http://ibooks.ru

— DnekTpoHHO-O0ubOMMoTeuHas cucremMa «IBC HOpaiit». OO0 «DaekTpoHHOE
m3gatenbcTBo FOpaiiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. Kontpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok geucteud o 17.10. 2022 r. — Pexum gocryna: https://urait.ru

— VB UBUC. Koutpakt Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBus ¢ 01.01.2022 no 31.12.2022 r. — Pexum nocryna: http://dlib.eastview.com

— DnekrponHas 6udmoreka NI I'pedbernnukoB. Kontpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 ot 15.11.2021 r. Cpok nevictBus ¢ 01.01.2022 mo 31.12.2022 — Pexum gocryna:
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http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUTYECKOE OBECIIEYEHUE JINCIIMITIJINHBI

6.1. YueOHO-J1a60paTOpHOE 0060pPYy/10BaHNE

HaumeHoBaHue
CITEIMAJILHBIX TTOMEIIEHUH 1
OMELLEHNN 11
CaMOCTOSITEJTHHON PaOOTHI

OcCHAILIEHHOCTD CITELUAJIbHBIX
MOMEILEHUNA U MIOMELEHNN 111
CaMOCTOSITEJTHHON PaObOTHI

IlepedeHp MMIIEH3MOHHOTO
IPOTrPaMMHOTO 0OecTiedeH s
PexkBU3HTE TOATBEPKAAIOLLIETO
JOKyMEHTa

CnenuanbHble TOMEIICHMS:
VueOHast aymuTopust ist
TIPOBEICHU ST 3aHATUI
JIEKIIUOHHOTO U
CEeMHMHAPCKOTO

THIIA, TEKyIIero KOHTPOJI,
MIPOMEXYTOUHOM
aTTecTalyu.

Aynutopusi 000pyIoBaHa
CreIaIM3UPOBAHHON YUeOHOM
MeOesbio, TEXHUUECKUMU
cpefcTBaMu 0OyUYeHUs], CITyKaIuMHU
IUTs1 TIpeficTaBjIeHusI TH(OpPMAIu
OOMBIIION ayIUTOPHU:

HoytOyk(AserAspirev3-5516
(AMDA10-4600M 2300 Mr)) (1
HITYKa) C HEOr PAHUYEHHBIM
JOCTYIIOM K ceTu VIHTepHeT;
ITpoektop Vivitek, sxpan
ScreenVtdiaEcot- 3200¥200MW
1:1, KOIOHKH, HAOOPBI
JIEMOHCTPALIMOHHOTO 000PYIOBAHM S
¥ yueOHO-HAIJISIHBIX TOCOOUH,
o0ecrevyrBaIe TeMaTHIeCKUe
WLTIOCTPALIMK, COOTBETCTBYIOIIHE
paboyeii mporpaMmme JUCITLTAHBI
«APXUTEKTYPHBIN MOIXO/ K
Pa3BUTHIO IPEIPUATUAN U
MH(POPMAIIMOHHBIX CHCTEM>.

Vuebnas nadoparopusi:
KOMITBIOTEPHI JJ151 TIPOBENICHU ST
MPaKTUIECKUX padoT (CUCTEMHBIN
6110k AMDAthlon-64 X3 445 3100
MI11), Monutop LG F1742S (2
mryku), Moautop ViewSonic
VA703b(24 mityku) ¢
BO3MOKHOCTBIO MOJIKJIIOUEHHU ST K
cetn «MIHTEpHET» M OOecTieueHreM
JOCTYIa B EKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpe/ly OpraHu3aluu; MpoeKTop Sony
XGA VPLSX535, skpan
ScreenVtdiaEcot- 3200*200MW
1:1

OC Windows: DreamSpark
Premium, [loroBop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 muueH3uii)

Kaspersky Endpoint Security
As10U3Heca- CTaHJAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

BusinessStudio JIunenszusa Ne
7464 (6eccpodHo)
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CrienasibHble IOMEIICHUS:
KOMITBIOTEPHBIN KJ1acc
(yueOHast ayquTopus) Uist
TPYIIIOBBIX U
VHIVBUIYaTbHBIX
KOHCYJIbTAIIUiA, KYpPCOBOTO
MPOEKTUPOBAHHUS
(BBITIOTHEHU ST KYPCOBBIX
padoT), OpraHu3aIuu
CaMOCTOSITENTbHOIN paOOTHI, B
TOM YHCIIe, HAyYHO-
HCCIIEI0BATENIbCKOU

Aynutopust o6opyaoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
Me0eblo, TEXHUYECKUMU
cpeacTBamu 0Oy4eHus:
KOMITBIOTEPBI (CUCTEMHBIH OJI0K
AMD Athlon 64 X2 DualCore
3600+ 1900 MI1 (15 mTyk),
Mounwutop LGFlatron L1742SE (14
mrtyk), Monurop ViewSonic
VG720) ¢ BO3MOXXHOCTBIO
HOJKJTIOUeHUsI K ceTH «VIHTepHeT» 1
o0ecrieueHreM JI0CTyra B
JIEKTPOHHYIO UH(OPMALIMOHHO-
00pa30BaTeNIbHYIO CpeLy

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 nmuueH3M

Kaspersky Endpoint Security
111 OM3HEca- CTaHIAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License

OpraHu3aluy. Ne
1B08-170221-054045-730-177
6.2. IIporpaMMHOe obecriedeHmne
Oo6ocHoBaHue .
HaumeHnoBanue Cpok aeiicTBust
s Jlara Bpigaumn
Ne | IIporpammuor Koua-Bo npasa
N0JIb30BaHUs JIMIeH3UH
0 MPOJAYKTa M0JIb30BAHUSA
1o
1 | Python 1 VYcnoBus VYcnoBus YcnoBus
npaBooOagarelis | mpaBoodnagaresns | mpaBooOaaaTens
2 | Google Chrome | YcnoBus MIT Ycnosus Ycnosus
MpaBooOIagaTens npaBooOIagarTess | mpaBoooIagarTess
3 | Onepaimonsas | 1 Ycnosus YcnoBus Ycnous
cucremMa npaBooOagaresns | mpaBoodnagaresns | mpaBooOaaaTens
Windows 10

6.3. Texunueckue U JEeKTPOHHbIE CPeACTBA

Mertonuyeckoil CUCTEMOM MpenofaBaHus NPEeAyCMOTPEHO WCIONIb30BAHUE TEXHUYECKUX U
9MEKTPOHHBIX CPEJCTB 0OyUYEHHs ¥ KOHTPOJIS 3HAHUIA CTY/IEHTOB: MYJIbTUMEUIHbIE TIPE3eHTALINH,

(pparmenTs! prsibMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOI'N

HpI/I peam3anun NporpaMmMbl ﬂaHHOﬁ AUCHUTIIIIMHBL UCIIOJIB3YIOTCA pa3JIMYIHbIC 06pa3OBa—
TCJIbHBIC TEXHOJIOTHU, B TOM YHUCJIC SJIEKTPOHHOE O6y‘{€HI/16 N JUCTaHIIMOHHBIC O6pa3OBaT€JIbHLIC

TEXHOJIOI'H.

[TpoGnemHoe oOyueHne

CIIOCOOHOCTH

Cospmanue B y4eOHOM IS TEIbHOCTH TIPOOIEMHBIX
CUTYallMi ¥ OpraHu3alusl akTMBHOU
CaMOCTOSITEJIbHOM JISSITEIbHOCTH YUAIIUXCs 10 UX
paspelieHuio, B pe3y/IbTaTe Yero MporucXoauT
TBOPYECKOE OBJIQJICHNE 3HAHUSIMU, YMEHUSIMH,
HaBBIKAMHU, Pa3BUBAIOTCS MBICIIUTEIIbHBIE
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PasHoypoBHeBoe 00ydeHne

V npenofaBateist MOSBJISAETCS BOBMOXHOCTD
noMorarh c1aboMmy, ynenassTh BHUMaHHe CUIIbHOMY,
peam3yeTcsi KeJlaH|ue CUJIbHBIX YJaruxcsl ObicTpee
U DTyOXke MpoaBUraThcsi B 00pazoBaHu. CUIIbHbIE
yJaruecs: yTBepkKIaloTcsl B CBOUX CIIOCOOHOCTSIX,
cradple MOTyYaloT BO3MOXHOCTh UCTIHITHIBATH
y4eOHBI YCIIeX, OBBIINACTCS YPOBEHb MOTHBAIIUM
yUEeHbS.

[TpoekTHBIE METO/IBI OOyUYECHU ST

Pabora 1o JaHHOM METOAMKE JAET BO3MOXHOCTD
pa3BUBATh UHIMBU/IyaJIbHbIE TBOPUECKHUE
CITOCOOHOCTH y4aIuxcsi, 6ojee 0CO3HAHHO
MOIXOMUTH K MPOGECCHOHATIFHOMY U COLIMATTBHOMY
CaMOOTIpeIeIIEHHIO

HccnenoBare/ibCKue METOIbI B O0YYESHUH

JlaeT BOBMOKHOCTD yUaIMMCSI CAMOCTOSITEJTBHO
TIOTIOJIHSATh CBOY 3HAHM S, ITTYOOKO BHUKATh B
u3ydyaemylo mpo0ieMy U IpeanoaraTh MyTH ee
peleHusi, YTo BaXHO Npu (hOPMUPOBAHUN
MHUPOBO33PEHHUSL. DTO BAKHO IS ONPEACTICHHS
VHIUBUYaJIbHON TPACKTOPUM Pa3BUTHS KaXKIOTO
00yyJaromerocst

HCKHI/IOHHO-CCMHH&pCKO?:BHCTHEUI CUCTEMa

JlanHas cucrema JaeT BO3MOXHOCTb
CKOHIIEHTPUPOBATh MaTepuall B OJIOKH U
MIPENOTHOCHUTD €ro KaK eIUHOE 1IEJI0€, & KOHTPOJIh
MTPOBOJIUTS TIO MPEBAPUTEIHHON MTOATOTOBKE

00y JaIOITIXCS

I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHLIe
TEXHOJIOTUH

V3meHeHre 1 HeorpaHMUeHHOe oOoramieHne
cofepxkaHusl 00pa30BaHMs, UCIIOJIb30BAHIE
VHTErpUpOBaHHbIX Kypcos, joctyn B UHTEPHET.

HaumeHoBaHNe TeM 3aHATHI C HCIOJb30BAaHHEM aKTHBHbBIX (DOPM 00yUYeHHsI:

Tema zanarusa

Bup zangatug

dopma / Metoapl Koin-Bo yacoB (3 HUX
WUHTEPAKTUBHOTO OO0yUeHHS 3JIEKTPOHHBIE YaChl)

@)W AV, T I S IO I B\ 2 e

VIII. OOHEHOYHbBIE MATEPUAJIBI IJIA TEKYIIEI'O KOHTPOJIA U
IMPOMEZKYTOYHOM ATTECTAIITNHA

8.1. OnenounHbie cpeacTBA TEKYIIET0 KOHTPOJIS

No
m\o

Bun xoHTpOna

KOHTpOJII/IpyeMBIC TEMBI KOMH@TCHI_II/II/I, KOMIIOHCHTBI

(pa3nesnbr) KOTOPBIX KOHTPOJIUPYIOTCS
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Tect

CTpyKTypbl JaHHBIX S3BIKA
Python.

Bbubnmuoreka NumPy u
CTPYKTYPHI JaHHBIX.

OIIK-6, OIIK-8, OIIK-5,
OIIK-2, OIIK-1

[IpakTueckoe 3aganue

CTpYKTYpbI JaHHBIX S3bIKA
Python.

bubmioreka NumPy u
CTPYKTYpPHI JTaHHBIX.
bubmoreka Matplotlib u
BU3YyAIM3AlIUs] JAHHBIX.
Bbubmoreka Pandas u padora ¢
TaONMYHBIMU TAHHBIMH.
bubmioreku SciPy u
StatsModels 1 anemeHTbI
aHaJIM3a JIaHHbIX.

Texuonorna CUDA mig a3bIka
Python.

Deep Learning SDK u ero
UCTIONIb30BAHUE B 3ajauax
aHaJIM3a JaHHBIX.

OIIK-1, OIIK-2, OIIK-5,
OIIK-6, OIIK-8

Peruenue 3agau

CTpyKTypbl JaHHBIX SI3bIKA
Python.

bubmoreka NumPy u
CTPYKTYPHI TAaHHBIX.
Bbubnmuoteka Matplotlib u
BU3YyaJIN3aIIUs JaHHBIX.
Bubmuoreka Pandas u pabota ¢
TaOMMYHBIMU JIAHHBIMH.
bubmorteku SciPy u
StatsModels u amemMeHTbI
aHa/In3a JIAaHHBIX.

OIIK-1, OIIK-2, OIIK-5,
OIIK-6, OIIK-8

HokJaa/mpe3eHTanust

Texuonorug CUDA mid ga3bIKka
Python.

OIIK-2, OIIK-5, OIIK-6,
OIIK-8

IIpumepsl 01eHOYHBIX CPEACTB JJIsI TEKYIero KOHTPOJIs

lIeMOHCTpaIII/IOHHbIﬁ BapHuaHT TeECTa

1. 3adanue ¢ edunuurvim 86100pom. Boibepume 00ur npagunbHulii omeem.

UYemy OyneTr paBHO 3HaueHUE BblpaskeHHs B si3bike Python: 11 //3 +11//-3

a. 1l
b. -1

C. HET BEPHOI'0 OTBECTA

2. Badarue ¢ MHOMCECMBEHHBIM 8b100POM. Bbloepume 2 npasuavHuix omeema.

B xakom ¢parmenTe Ha sa3bike Python npaBuiibHO 00bsIBIICHA TIepeMeHHAs

a.$n=24
b. n = int(input())
c.intn=24
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d.n=24
e.varn=24
3. Badanue ¢ eOuHuuHbIM 8b100pOM. Bbloepume 00un npasuabHblli Omeemn.

Kakwue aprymeHTsl 00513aTelIbHO HEOOX0OOMMO TiepenaTh (pyHkimu average? def average(x, y,
z=1,d=3):s=XxX+y+z+d)/4returns

a. x,y

b.s

c.X,y,z,d

d.z,d

4. 3aodanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00ur npasunvibslii omeen.

I'enepatop criucka [1**2 for 1 in (1, 2, 3) if 1%2 != 0] co3mact cnucok Bua:

a. [1, 3]

b. [2, 6]

c. [1,2, 3]

d.[1,9]

e. [4]

5. Baoanue ¢ mHodcecmeenHbIM 8blOOpOM. Bvibepume 2 npagunvHulx omeema.

Kakumu cmocobamu MOKHO CO3[aTh MATPUILy pa3MepoM 2 Ha 2, 3alIOJIHEHHYI0 eJUHULIAMU ?

a. np.eye(2)

b. np.ones((2, 2))

c. np.array([[1,1], [1,1]])

d. np.array([1,1,1,1])

6. 3adarue ¢ eOUHUUHBIM 8bIO0POM. Boibepume oourn npasunvhwvili omeem.

Uro Oyaer BHIBEAGHO HAa SKPaH B pe3ysibTaTe BHIMONHEHUs KoAa? import numpy as np A =
np.array([[10, 1], [20, 2]]) x = np.sum(A, axis = 0) print(x)

a. 33

b. [11 22]

c. [30 3]

d. [33]

8.2. OueHouYHbIE CpeACTBA JJIsI MPOMEKYTOUHON aTTeCcTallu

BomnpocsI k 3auery:

1. S3pik Python. BerBnenus: koncrpykius if...elif...else. Jlorudeckue omneparopsi,
orepaTopsl cpaBHeHus1. [Ipumepsl.

2. d3pik Python. Crincku. OgaomepHsie criucku. ['eHeparus crickoB. OO6padoTKa CIUCKOB.
®yHkUK paboThl co criuckamu. [IprMepbr

3. A3bik Python. Cnosapu. [lonaTtue kimoua cinosaps. PopmupoBanue ciaopaps. PyHKIUU
pabdoTsI co cioBapsMu. [Iprmepsr.

4. A3pik Python. Ctpoku. ®yHKIMK paboThl co cTpokamu. [Ipumepsl.
5. OcHoBbl pa6otsl ¢ NumPy
6. DnemMeHTHl cTaTUCTUKU B NumPy

7. Tlocrpoenue npoctbix rpacdukos B Matplotlib
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8. IToctpoenue obnakoB Toyek B Matplotlib
9. IlocTpoenue npoctbix rpadgukos B Matplotlib
10. Moctpoenue o61akoB Touek B Matplotlib

11. Ba3oBble (pyHKIIMN OMOTMOTEK aHAIM3a TAaHHBIX

Pa3zpaboTunkm:

JIOLIEHT M.A. Cokonbckasg

(noonucw) (3anumaemast 00OANCHOCHIb) (unuyuanvl, amunus)

T
S,

[Iporpamma cocraBieHa B coorBeTcTBUU ¢ TpeboBanusasmu ®PI'OC BO u yderom
pekomenganmid IIOOII no nanpasienuio noarorosku 09.04.03 «IIpukiagHass nHpOpMaTHKa».

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapbl eCTECTBEHHOHAYYHBIX TUCLIMILTUH
ITpotokon Ne 8 ot «02» mapra 2026 T.

1.0. 3aB. Kapenpoi 5 E“"/ A.T'. Banaxuu

Hacmosawas npoepamma, ne modcem Ovimb 80CNpouU3BedeHa Hu 8 Kakoll popme Oe3
npeosapumenbHoz0 NUCbMEHHO20 paspeuteHust Kagheopvl-paspadomuuxa npozpammol.
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