[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO . .
Nudopmaums o enanensuMTHUCTEPCTBO HAYKHM U BBICIIEI'O OBPA30OBAHU A POCCUNCKOU ®ENEPALINN

(®K1O: BoiboproBa JloboBb AnekceesHa
[IOmKHOCT: QITbHOE TOCYAPCTBEHHOE OI0KETHOE 00pa30BaTEbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS

Nara nogmucarus: 01,07 OBRAIBKEKMI Tocy napcTBeHHbI yHUBepenTeT cepsrcay (PI'BOY BO «IIBI'YC»)

YHUKanbHbI MPOrpaMMHbIA KIKOY:
c3b3b9c625f6c113afa2a2c42baff9e05a38b76e

Kadenpa «MHbDOpMAIMOHHBIN U JIEKTPOHHBIN CEPBUCH

PABOYAS ITPOTPAMMA JJUCITAIIJIMHBI

b.1.0.03.03 «Python a5 anaau3a JaHHBIX»

Hanpasnenve noarotoBku:
38.03.01 «IxoHOMUKA)

HampasiienHocts (Tpoduin):
«IKOHOMHKA U yNIpaBjeHHe HA NPeINPUITHID

KBanuduxarys BeimyckHUKa: DaKkaJaBp

Tompartu 2021



Pabouast mporpamma AUCHUTIINHBI «Python 0na aumanuza dannwvlx» pa3paboTaHa B COOTBETCTBHH C
denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM BBICIIIETO 00pa3oBaHUs -
baxanaspuam TO HaINpaBICHUIO MOATOTOBKH 38.03.01 «Oxonomuxa», YTBEPKICHHBIM MPUKA30M
MunucTepcTBa HayKH 1 Bbiciero oopasosanus Poccuiickoit @eneparyu ot 12.08.2020 roga Ne 954.

CocraBurenu.
K.T.H., JIOICHT Camoxwuna H.C.
(ydeHas cTeneHb, yIeHOE 3BaHHE) (®H0)

PIIJ1 obcyxxnena Ha 3acenanuu kKagpeaps! «H(DOpMAIIMOHHBIN U SIIEKTPOHHBINA CEPBUCH
«28» 05 2021 r., mpotokos Ne 10

3aBeayromuii kapenpoit  a.T.H., mpodeccop BosioBau B.I.
(yu.crernenb, y4.3BaHHe) (®HO)

PaGouass mnporpamMmma JUCHUIUIMHBI YTBEPXJICHA B COCTaBE OCHOBHOH MpPOQeCCHOHAILHOU
o0pa3oBaresbHOU MporpamMmsl perieHueM Ydyénoro coeta [Ipotokon ot 29.06.2021 1. Ne 16



1. TEPEYEHbB
JTACIHATIIAHE,

IINTAHUPYEMBbIX

PE3YJIbTATOB

COOTHECEHHBIX C IINIAHUPYEMBIMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

1.1. Ileab ocBOEHUS M CIIANIUHBI

[lenpro OCBOEHUS TUCHUITAHBI SIBJSETCS:
- (hopmupoBanue y odyuaronmxcs oomenpohecCuoHaIbHbIX KOMIIETEHIIMH, HAPABICHHBIX Ha

Pa3BUTHC HABBIKOB HCCHCHOB&TCHBCKOﬁ JACATCIIbHOCTH / HpO@KTHOﬁ JACATCIIBHOCTH.

1.2. llepeyeHb IUIAHHPYEMBIX Pe3yJIbTATOB 00yUYeHH S MO TUCIUITHHE

OBYYEHUA
PE3YJIbTATAMU

HCIOJb30BaHUCM COBPEMCHHBIX
IIPpOrpaMMHBIX CPCIACTB

s3bIKe IporpammupoBanus Python
Buiajieer: npakTHYECKUMU
HaBBIKAMU HCIIOIB30BaHMsI Habopa
6ubnunotek s3pika Python s
MPUKJIAIHBIX 3324 B 00J1aCTH
aHaJIn3a JaHHbIX

Kon n Kon n HanmeHoBaHne IInannpyemsie pe3yJbTaThl Ocuosanue (IIC)
HAMMEHOBaHHe HHINKATOpa 00y4eHHUS IO AMCHUILIHHE *ans
KOMIIeTeHIIMHN JOCTHMKEeHUSI KOMIIeTeHIINT Hpoq’eccmHam’f*Hx

KOMIICTCHIITUH

OIIK-5. Ciocobern | MOIIK-5.2. [pumensier | 3naer 0coOEHHOCTH pa3pabdOTKH
UCIIONB30BATh COBpEMCHHBIE WH()OPMAIMOHHBIC | MPUKIATHBIX
COBPEMEHHBIE TexHomoruu (B TOM  4YHcCle | IporpaMM Ha s3bike  Python;
nHopManmoHHble | OoJbIIME JTaHHBIE) U | IPUHIMIIBI pa3paboTku
TEXHOJIOTHH U NpOrpaMMHBIE  CPEACTBA  IPH | COOCTBEHHBIX Mojyneit "
MpOTpaMMHbBIC peIICHUH 3amad | OMOIHOTEK;
CpeAcTBa NIpu npodecCHOHANBHOMN CrelHaTN3UPOBaHHbIE
peuieHun JeATEILHOCTH OMOIMOTEKH I aHaJIH3a
npodeccnonanpHbix | MOIIK-5.3. YMmeer JIAHHBIX.
3amaq AQHAITU3HPOBATH MAaCCHBBI Ymeer: pa3pabaThIBaTh

OOJNBLINX TAHHBIX C NpUKIagHbIe  OpOrpaMMbl  Ha

o

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3BOBATEJBHOM ITPOI' PAMMBI

JlucuumiuHa OTHOCUTCS K 00s13aTenbHOl yact broka 1. JlucuumiuHel (MOAYIIH) IPOTPaMMBI
(b.1.0.03. Monyns digital skills).

OcBoeHMe TUCHUIUIMHBI OCYIIecTBIsAeTCs B 4 cemecTpe (ouHas gopma) U B 5 cemecTpe (04HO-
3aouHas popma)



3. CTPYKTYPA U COAEP KAHUE NJUCIHHUIIJIMHBI

3.1. O0beM M CTPYKTYpa AUCHMIJIUHBI

OO611ast TpPyI0EMKOCTh TUCIUILTHHBI cocTaBiseT 3 3.e. (108 wac.), ux pacmpeacieHue mo BUaam
paboT 1 ceMecTpam NpeJICTaBICHO B TaOJIUIIE.

Buabl y4eOHBIX 3aHATHI 1 Pa60THI 00y4aI0OIIUXCS TpynoemMkocThb, 4ac
O0u1as TPy/10eMKOCTh TUCIMILINHBI, Yac 108
KonrakTHasa paGora oOyyamwmmxcs ¢ MnpenojaBaresieM IO BHIAM 40/12
Y4eOHBIX 3aHATHII (Bcero), B T.4.:
3aHATHS JIEKIHOHHOT0 THIA (JICKIIHH) 12/4
3aHSATHSI CEMHHAPCKOro THINA (TIPAKTHICCKHIE 3aHITHSI) 16/ 4
JIa60paTOpHBIE PaGOThI 12/4
CamocTosiTesibHAsi padoTa BCero, B T.4.: 68 /92
CaMonoAroTOBKA 10 TeMaM (paszienaM) JUCHHUIUINHBL 68/ 92
KoHTpoJb (4achl Ha IK3aMeH, 3a4€T) -14
IIpome:xyTOYHAs aTTECTALMA JAuddepennupoBaHublii 3aueT

[Tpumeuanue: -/- 06vem uacos coomeemcmeeHHo Oisi OYHOI U OYHO-3A0YHOU POPM 0OYYeHUs

JucuunnnHa peanu3yercsi MOCpPeACTBOM MPOBEACHHUS KOHTAKTHOM pabOThl C 00YyYarOIMMUCS
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIs YCIEBAEMOCTH ), CAMOCTOSITENbHON pabOThl 00yUaroIIUXCsl
Y IIPOMEKYTOUYHOM aTTECTALUH.

B nmpouecce ocBOeHHS JUCLUIUIMHBI MOXXET IPUMEHSTHCA 3JEKTPOHHOE OOyueHHe WU
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

B mnpouecce ocBoeHUsT TUCHMIUIMHBI O0y4aroluecss 00ecredyeHbl JOCTYIIOM K 3JIEKTPOHHOM
MH(}OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U JIEKTPOHHO-OUOIMOTEUHBIM CUCTEMAM.

3.2. CopepxaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

ILnanupyemsle Buael yueoHoii padoThl
bTaThI
pe3yJbTa KonrakTHasi padora = Dopmbi
OCBOCHUSI: o @ =
<0 2 o | 2o 2 9 TeKyLIero
a s Es| £8 5 5
. S ZF| 5~ g 7 KOHTPOJIsI
dhopmupyemoii HaumenoBaHue pa3aenos, TeM - S| @ - E <
= == R g = (HauMeHOBaHue
KOMIEeTeHINN 1 = s 2| EE =)
= =) = B ] OLIEHOYHOI'0
WHANKATOPBI 2 o8 | ¥ & S s
&) S s s = s & cpeicTBa)
OCTHKEHHU S = S 2| &8 <
N = = o
KOMIIeTeHI i
OIIK-5. TEMA 1. OBPABOTKA JJAHHBIX. 31 Jlexums-
NOIIK-5.2. ConeprkaHue JEKINN: BU3yanu3anus (B
NOIIK-5.3. 1. TTonsiTe OOBEKTHI M KJIACChI T.4. B OM1OC)
2. OuucTKa ¥ MOATOTOBKA JIAHHBIX TectupoBanue
o TeMaM
JIEKIIMOHHBIX
3aHITHH
JlabopaTopnas pabora Ne 1. Obpabotka 4/1 OTtuer o
OTCYTCTBYIOIIHMX TAaHHBIX nTabopaTopHOH
pabote
IIpaxTuyeckoe 3aHATHE Ne 1. 6/1 Otuér 1o
MaHuIyIsImum co CTpOKaMH MIPaKTHYECKOMY
3aHSTHIO
CamocrosrenbsHas padora. 17 /23 | CamocrosTenbH
oe U3y4eHHe
y4e0HBIX
MaTepHaJIoB
OIIK-5. TEMA 2. MACCHUBBI n| 31 Jlexmms-
HOIIK-5.2. BEKTOPHBIE BBIYUCJIEHUSA BU3yanu3anys (B
HOIIK-5.3. 1. Coznanmne maccruBa 1.4. B OMOC)
2. MHOTOMEpHBII MacCUB TectupoBaHue
3. Onepanuu ¢ MacCCUBaMH o TeMaM
4. Co3panue BEKTOpa JIEKLIMOHHBIX
5. OCHOBHBIE ONEpalMU C BEKTOPOM 3aHATHH
Jlaboparopnas pabora Ne 2. 4/1 Otuer 1o
[IporpammupoBanue ¢ NpPUMEHEHUEM J1abopaTopHOU
MAaCCHBOB pabote




IInannpyemsie Buae! yueoHoi padoThl
pe3yJabTaThl KonrakTHasi padora = Dopmbr
OCBOEHMS: @ ° z . eI
Ko1L 8 | 28| 28| 5§
(opmupyemoii HaunmeHoBaHue pa3aesioB, TeM % S =1 8 z 5 3 KOHTPOIH
KOMIIETEHIHH 1 = E4d| £ g | S5 |(nammenonanne
== = 58 OIIEHOYHOT0
UHIUKATOPBI Z e Z z g S
MOCTHIKEHHUS é ‘S g = = § SREICIE
N = = ®)
KOMIeTeHIU
IIpaxktryeckoe 3anstue Ne 2. CnydaitHoe 4/1 Otuér 1o
Omy>xnaHue HNPaKTHIECKOMY
3aHSTHIO
CamocrosTenbHas padboTa. 17/23 | CamocrositensH
oe n3y4deHue
yueOHBIX
MaTepHaIoB
OIIK-5. TEMA 3. IMOCTPOEHME | 3/1 Jlexkuus-
HOIIK-5.2. ITPA®UKOB UM BU3YAJIU3AIINA BH3yasn3amus (B
NOIIK-5.3. JAHHBIX T.4. B OUOC)
1.VcranoBka u Hactpoiika Matplotlib TectupoBanue
2.0cHOBBI paboThI MoysIeM pyplot o TeMam
3. PaboTa ¢ muHEHHBIM TpaguKOM JIEKIMOHHBIX
3aHATUN
JlaGopatopnast pabotra Ne 3. Benenue B 2/1 Ortuer o
API 6ubanorexu matplotlib nabopaToOpHOIA
pabote
[pakTHyeckoe 3aHsATHE Ne 3. 6/2 Otuér o
[TocTpoeHue rpadMkoB C MOMOUIBIO NPaKTHIECKOMY
pandasu seaborn 3aHATHIO
CamocrosTenbHas padboTa. 17/23 | CamocrositensH
oe n3y4eHue
YIeOHBIX
MaTepHaoB
OIIK-5. TEMA 4. | 3/1 Jlexknms-
HOIIK-5.2. CIIELIIMAJIN3UPOBAHHBIE BH3yasn3anus (B
NOIIK-5.3. BUBJIUOTEKN PYTHON s T.4. B OUOC)
AHAJIN3A JAHHBIX. TectupoBanue
1.PaGota ¢ Oubnmorekoit Pandas. o TeMam
3arpy3ka  JaHHBIX W aHaNM3  HUX JIEKLIIMOHHBIX
CTPYKTYPBI 3aHATUH
2.Pabora ¢ Oubnmorekoit  Pandas.
MaHunynsum ¢ JaHHBIMA
3. IpenBapuTe/bHBIA aHATU3 JAHHBIX U
BH3yanu3anus ¢ rmomombio Matplotlib u
Seaborn
JlabopaTopnas pabora Ne 4. Beenenue B 2/1 OTtuer o
statsmodels n1abopaTopHOU
pabote
CamocrosTenbHas padboTa. 17/23 CamocTosaTenbH
oe n3ydeHue
y4eOHBIX
MarepuaoB
HUTOI'o 12/4 | 12/4 | 16/4 | 68/92

[Tpumeuanue: -/- 06vem uacos coomeemcmeeHHo Ost OYHOU U OYHO-3A0UHOU (hopM 00YHeHUs




4, METOAMYECKHME VYKA3ZAHUA [JIsd OBYYAIOIIUXCA 11O
OCBOEHMIO JUCIIUITJIMHbI

4.1. Obwgue memoouueckue peKOMeHOAUUU NO OCEOCHUI) OUCUUNJIUHBL, 00pA306amebHble
mexno0zuu

JucuurimHa peanu3yeTcsl MOCPEACTBOM IPOBEICHHMS KOHTAKTHOM pabOThl ¢ OOYyYarOIIMMUCS
(BKJTFOYAsI MPOBEICHUE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSATETHLHONU PabOThI 00YJIaArOIIUXCS
Y IPOMEKYTOUYHOM aTTECTAIUH.

[Tpu nmpoBeneHNN yUeOHBIX 3aHITHIA 110 TUCIUTUIMHE 00ECTICYNBACTCS PA3BUTHE Y 00YJAIOIINXCS
HaBBIKOB KOMaHJHON paOOThl, MEXJIMYHOCTHOH KOMMYHUKAIIUU, MPUHATHSA PEIICHUH, JHIACPCKUX
KauecTB (BKJIFOYAs MPOBEICHUE HHTECPAKTUBHBIX JICKIMA, TPYMIOBBIX AWCKYCCHUH, POJIEBBIX WP,
TPEHUHTOB, aHAJINW3 CUTyallUd W MMHUTAIIMOHHBIX MOJEJIEH, NpPEernoJaBaHue IUCUUILIMHBI B (opme
Kypca, COCTABJICHHOTO Ha OCHOBE pE3yJIbTaTOB HAYYHBIX HUCCIICJJOBAHH, IMPOBOJIUMBIX
YHUBEPCUTETOM, B TOM UYHCIE C YYETOM PErHOHAIBbHBIX OCOOCHHOCTEH mpodeccHoHaIbHOM
JESTEIIbHOCTH BBIITYCKHUKOB ¥ MOTpeOHOCTElH paboTomaresei).

[IpenogaBanye AUCUMILTAHBI BEAECTCA C MPUMEHEHHEM CIIEAYIOIIUX BUIOB 00pPa30oBaTeIbHbIX
TEXHOJIOT Ui :

-0aNIbHO-PEUMUH208ASL MEXHON02US OYEHUBAHUSL,

- 9JIeKMPOHHOE 0OyUeHue,

Jis oueHKM 3HAHWM, YMEHHI, HAaBBIKOB U YPOBHSA C(HOPMHPOBAHHOCTH KOMIIETEHIIMH IO
TUCITUIUIMHE TPUMEHSETCS OaJIbHO-PEHTHHIOBasS CHCTEMa KOHTPOJS W OIICHKH YCIIEBAEMOCTH
CTYIEHTOB. B OCHOBY OalibHO-pEHTHHIOBOM CHUCTEMBI IMOJIOKEHBI MPUHIIMIIBI, B COOTBETCTBHH C
KOTOphIMH (DOPMHUPOBAHHE PEUTHHTA CTYyISHTA OCYIICCTBISCTCS B XOJE TEKYIIETO KOHTPOJIS
ycrneBaeMoCTH. MakcuMalibHOe Konn4ecTBO 6amioB B cemectpe — 100.

4.2. Memoouueckue ykazanusa 0711 00y4aOWuxca no 0C60EHUI0 OUCUUNIUHBL HA 3AHAMUAX
JeKUUOHHO20 MUna

Jlexyuonnwlii Kypc npeononazaem cUCmemMamusupo8aHHOe U3N0NCEHUE OCHOBHBIX BONPOCO8
memamu4ecko2o niauma. B xode nexyuonuwix 3anamuil packpwiearomcs 6a308vie 80Npochbl 8 PaAMKaAX
Kadicoot memvl  Oucyunaunvl. OQO03HAUAIOMCs KIIO4esble ACNeKmvl meM, d makice Oelarmcs
axKyenmsl Ha HAUOoJee CI0NHCHbLE U BANCHBLE NOJIOHCEHUS U3YUAEMO20 MAMeEPUAd.

JlekiMOHHBIE 3aHATHS POBOAATCS B MOTOYHOM ayAMTOPUU C NIPUMEHEHUEM MYJIbTUMEIUMHOTO
poeKTopa B BUje yueOHol npezentanuu wim B OMOC yHuBepcurera.

B xo0e nexyuonnvix 3amamuti  pexomeHOyemcs KOHCNEKMUpOBaHue y4yeOHO20 Mamepuand.
Bosmooicno sedenue koncnekma nekyuti 8 8uoe UHMeNIeKm-Kapm.

OmoenvHvie membl npeodazarvmcs 08 CAMOCMOAMENbHO20 U3VUeHUsT (KOHCNeKMUPYIOMCS).

Mamepuanwr  nexyuil  AGIAIOMCA  ONOPHOU OCHOBOU Ol NOO20MOBKU  00yYAIOWUXCA K
NPAKMUYECKUM 3aHAMUAM / 1aO0pamopHbimM pabomam U GblNOJHEeHUs. 3A0aHULl CAMOCMOAMENbHOU
pabomsl, a makxdce K MEPONPUAMUAM MEKYUie20 KOHMPOAA YCHeBAeMOCmU U NPOMENCYMOYHOU
ammecmayuy no OUCYUNIUHe.

4.3. Memoouueckue yrkazanua 011 O00YUHAIOWUXCA NO O0CEOCHUI0 OUCUUNIUHBL HA
nabopamopuvix padomax

Iloozomoeky K Kaxcoou 1abopamoprol pabome CmMyOeHm OO0ANCeH HAYAMb C O3HAKOMIIeHUs. C
NIAHOM 3AHAMUSL, KOMOPBIL OMpadXcaem cooepicanue npednoxceHnol memvl. Kascoas evinonnenHas
paboma ¢ 0ghopMaAeHHBIM OMUEMOM NO Hell NOJeHCUm 3auume npenooasamelio.

I1pu oyenusanuu 1a60pamopHeix pabom yuumsieaemcs cieodyroujee:

—Kauecmeo BblNOJHEeHUsl IKCNEePUMEHMATbHO-NPAKMUYECKOU dacmu pabomvl U CMeneHb
coomeemcmaus pe3yibmamos pabomul 3a0aHHbIM MPebOBAHUAM;

—Kauecmeo oghopmaenus omyema no pabome,

—Kauecmeo YCmuvlX OmMeemos Ha KOHMPOJIbHble 60NPOCHL NPU 3aujume pabomeoi.

JlabopaTopHble pabOTHI OPTAaHHU3YIOTCS, B TOM 4HcCie B (popMe MPaKTHYECKON TMOATOTOBKH,
KOTOpasi MpeayCMaTpUBAcT ydacTHe OOYYarOIIUXCS B BBHIMOJHEHHH OTICIBHBIX 3JIEMEHTOB pPadoT,
CBSI3aHHBIX ¢ OynyIien mpodecCuoHaIbHOMN NeITeTbHOCTHIO.



4.4, Memoouueckue yKkazanus 0711 00y4aouuxca no 0C80CHUI0 OUCUUNTIUHbL HA 3AHAMUAX
CEMUHAPCKO020 muna/ Ha NPAKmMuYecKux 3aHAMuAX

Ilpakmuueckue (cemunapckue) 3ausamus npeoCmagiaiom cobol 0emanu3ayuio J1eKyuoHHO20
meopemuyecKo2o Mamepuaid, NPo8oOAmMcs 8 Yeax 3aKpenieHus Kypca U 0X6amuleéaion 6ce OCHOBHbIE
paszoenvl. OcHo6HOU (POopMOll NPOGedeHUsT CeMUHAPO8 U NPAKMUYECKUX 3AHAMUL  SGJISencsl
obcyocoeHue Haubolee NPOOIEMHbIX U CILONCHBIX BONPOCO8 NO OMOEIbHbLIM MeMdM, a Mmakxoice
pewierue 3a0a4 u pazoop npumepos u CUmyayuti 8 ayOumopHvix YCi06Usx.

Ilpakmuueckue (cemunapckue) 3aHamus 00y4arOWUXCs 00eCneyu8arom:

- NPOBEPKY U YMOUHEHUe 3HAHUL, NOJYYEHHbIX HA NeKYUSX,

- noJyueHue yMeHull U Ha8blK08 COCMABNIeHUs 00KIA008 U cO0OueHUl, 00CYIHCOeHUs 80NPOCO8
1o y4eOHOMY Mamepuany OUCYUNIuUHbL,

- noogedeHue umoe08 3aHAMuULL No PeumunHe080ll cucmeme, CO2IACHO MEXHOI02UYECKOU Kapme
OUCYUNTUHBL.

Ipakmuyeckue 3aHAMUSL OP2AHUZVIOMCA, 8 MOM Yucle 8 opme NPAKMu4ecKoli N0020MosKuU,
Komopas npedycmampusaem yuacmue o0y4aroumuxcs 8 GblNOJHeHUU OMOeNlbHbIX dNeMeHmo8 pabom,
CBA3AHHBIX ¢ OYOyujeli npoghecCcuoHaIbHOU 0eamelbHOCMbIO.

4.5. Memoouueckue yka3anus no camocmoamenbHoii padome 00yuaouuxcsa

CamocTtosaTenpHas paboTa o0ecrieunBaeT NOJArOTOBKY 00YyYaromierocst K ayAUTOPHBIM 3aHATUSIM
U MEPOIPHUATHUSIM TEKYIIETO KOHTPOJISI M MPOMEKYTOYHOW aTTECTAllMU MO0 M3y4aeMOW IUCIUILIMHE.
Pe3ynbrarhl 3TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYAIOIIErOCsl Ha 3aHATUSX U B KAUeCTBE
BBITIOJIHEHHBIX MIPAKTUYECKUX 3aJaHUM U APYTUx (OPM TEKYIIEro KOHTPOJIS.

CamocTtosTenbHas paboTa CTYACHTOB BKIIIOYAET:

1. U3yyeHue yuyebHOU aumepamypsl rno Kypcy.

2. Pabomy c pecypcamu MIHmepHem

3. CamocmosamernbHoe u3y4yeHue y4ebHbix Mamepuasnos

[Ipu BbIIOJIHEHUM 3aJaHUN JJIS CAMOCTOSITEIbHOM padOThl PEKOMEHIYETCs MpopadoTKa
MaTepuaioB JEKIUH M0 KaXXA0H MIPOHICHHON TeMe, a TAK)Ke U3YUCHHE PEKOMEHTyeMOH JINTEePaTyphl.

Jnst oOydaroniuxcst mo 3a04HO0i hopMe 00yueHUs caMOCTOsITENbHAsI paboTa SBIISIETCS OCHOBHBIM
BUJIOM Y4€OHOM e TEIbHOCTH.

Jns obecniedyeHuss CaMOCTOSITEIbHOM pabOThl OOY4YalOIIMXCSl HCHOJB3YETCSl AJIEKTPOHHBIN
y4eOHslil Kypc, cozaanubiii B DMMOC ynuBepcutera http://sdo.tolgas.ru/.
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5.  YYEBHO-METOJUMYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJIIMHBI
5.1. IlepeyeHb OCHOBHOI W JAONMOJHHUTEJbHOW Yy4yeOHOH JIUTEPATYpPbl, HEOOXOAUMON IS
OCBOEHHS THCIMIIIHHBI
Bes nuteparypa, BKIIIOYEHHAs B JIaHHBIM I€pedyeHb, INpeJCTaBlieHa B BHJE 3JIEKTPOHHBIX
pecypcoB B 3JeKTpoHHON 6ubnmoreke ynusepcurera (35C).
Jluteparypa, wucHoigb3yemas B I€YaTHOM BHJE, IpPEACTaBIeHAa B HayyHOH OuOIMOTEKe
yHHBepcuTeTa B 00beme He MeHee 0,25 9K3eMIISIpOB Ha 0JTHOTO 00yYaroIerocs.
OcHoBHasl JuTepaTypa

1. I'ypukoB C. P. OcHOBBI anropuTMH3alMu M TIporpaMmupoBanus Ha Python : yue0.
nocobue s By30B 1o HampapieHusM moaroT. 09.03.01 "Madopmaruka M BBIYMCI. TEXHUKA",
09.03.02 "Mudopm. cucremsl u Texnonorun" (kBanudukanus (crenens) "dakanasp") / C. P. ['ypukos.
- Hoxyment read. - Mocksa : UHOPA-M, 2022. - 343 c. - (Beicmiee oOpazoBanue - bakanaspuar). -
URL: https://znanium.com/read?id=379975 (nata oOpamenus: 22.12.2021). - Pexxum mocryma: s
aBTOpH3. oyib3oBaTene. - ISBN 978-5-16-102278-8. - TekcT : 31eKTpOHHBIMH.

2. XKykoB P. A. SI3p1k nporpammupoBanus Python : mpaktukym : yued. mocoOue it By30B
o HarnpasiaeHuto moAarot. 38.03.05 «busnec-uHpopmarrkay (kBamudukanus (CTEeHb) «OakaiaBpy) /
P. A. XKyxkos. - [lokymenrt read. - Mocksa : UHOPA-M, 2022. - 216 c. - (Bsicuiee oOpa3oBaHue -
bakanaspuar). - [Ipun. - URL: https://znanium.com/read?id=378601 (nata obpamenus: 16.06.2021). -
Pexxum noctyna: aiis aBropus. monb3osareneii. - ISBN 978-5-16-107207-3. - TekcT : 37eKTPOHHBIH.

JlonoIHUTEIbHAS JTUTEpPaTypa

3. bop3ynos, C. B. Anrebpa u reometpusi ¢ npumepamu Ha Python : y4e6. mocobue mms
By30B / C. B. bop3ynos, C. JI. Kypranun. - U3na. 2-e, crep. - lokyment read. - Cankr-IlerepOypr [u
np.] : Jlanb, 2021. - 444 c. - (Beicuiee obpazoBanue - bakanaspuar). - [Ipun. - Yka3. umen. - [peam.
yka3. - URL: https://e.lanbook.com/reader/book/169808/#1 (mara oopamenus: 16.06.2021). - Pexxum
JocTyna: sl aBTopu3. nmonb3oBatenei. - ISBN 978-5-8114-796-0. - TekcT : 31eKTpOHHBIN.

4. Kyaunos, 1O. U. IIpakTikyM 1o ocHOBaM COBpEMEHHOM MH(QOpPMATHUKH : yued. mocodue
/ ¥O. . Kynunos, @. @. INamenko, A. FO. Kenuna. - Jlokyment Reader. - Cankr-IletepOypr [u ap.] :
Jlanb, 2021. - 350 c. - (YueOnuku ans By3oB. CrnenumanbHas surteparypa). - Ilpun. - URL:
https://e.lanbook.com/reader/book/167922/#1 (mara obpamenus: 22.04.2020). - Pexum noctyma: s
aBTOpH3. mosb3oBarenei. - ISBN 978-5-8114-1152-8. - Tekct : 5eKTpOHHBIH.

5. lenyapko, B. M. OCHOBBI pOrpaMMHpPOBAaHUS Ha sSI3bIKE BBICOKOTO ypoBHs Python :
yaeOHnoe nocobue / B. M. lllenynbko ; FOx. @enep. yu-T1. - PoctoB-Ha-/lony ; Taranpor : U3n-Bo FOx.
Denep. yu-ta, 2017. - 146 c. - URL: https://znanium.com/catalog/product/1021662 (xarta obparieHus:
27.01.2022). — Pexxum moctyma: it aBropu3. nonb3oBatenend. — ISBN 978-5-9275-2649-9. - Tekcer :
JJIEKTPOHHBIN.

5.2. IlpodeccmonanbHbie 0a3bl JaHHBIX, HWH(POPMALMOHHO-CIIPABOYHbIC CHCTEMBI,
HHTEPHET-Pecypcehl

1. eLIBRARY.RU : HayuHas snexTpoHHas 6ubiamnoreka : caiiT. — Mocksa, 2000 - . - URL:
https://elibrary.ru  (mara oOpamenus: 03.12.2021). — Pexum jgoctyma: JUis  3aperucTpUp.
nosb3oBaTenen. — TeKeT: JIEKTPOHHBIIM.

2. I'APAHT.RU : undopm. — mpaBoBoit mopran : [caiit] / OOO «HIIIlI «"APAHT-

CEPBUC». — Mockga, 1990 - . - URL: http://www.garant.ru (zara oopamenus 03.12.2021). - Tekcr :
AIEKTPOHHBIN.

3. Enunoe oxHO poctyma K oOpa3oBarenbHbIM pecypcam :  caiit. - URL
http://window.edu.ru/ (mata oopamenus: 03.12.2021). - TeKCT : 3IeKTPOHHBI.

4. Koncynprantllmoc : cmpaBouHas mpaBoBas cuCrema @ caidt / 3AO
«Koncynprantllmocy. — Mocksa, 1992 - . - URL: http://www.consultant.ru (mara oGpamieHus
03.12.2021). - TekcT : 21eKTPOHHBIHA.

S. VYuuBepcurerckas uHpopMmanmonHas cucrema POCCUSA : caiit. - URL

http://uisrussia.msu.ru(nara oopamienus: 03.12.2021). - TeKCT : AIEKTPOHHBIH.


http://www.garant.ru/
http://window.edu.ru/
http://www.consultant.ru/

6. DnekTpoHHas 6mbimoTeuHast cucrema [10BOIKCKOTO TOCYy1apCTBEHHOTO YHUBEPCUTETA
cepsuca : cait / ®I'BOY BO «IIBI'YC». — Tombsartr, 2010 - . - URL. : http://elib.tolgas.ru (nara
obpamienns 03.12.2021). - Pexxum gocTyma: s aBTOpU3. MOJIb30Bareeit. - TeKCT : 3JIeKTPOHHBIHA.

7. DneKkTpoHHO-0MONIMoTeuHast cuctemMa Znanium.com : caiir / OO0 "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (mata obpamienus 03.12.2021). - Pexxum gocryma: ajs
aBTOPU3. II0JIB30BATENEH. - TEKCT : AIIEKTPOHHBIN.

8. DnekTpoHHO-O0ubmoreunas cucrema Jlanp : caiit / OOO "OBC JIAHB". - Mocksa,
2011 - . - URL.: https://e.lanbook.com/ (nata o6parenus 03.12.2021). - Pexxum goctyna: it aBTOPHU3.
M0JIb30BaTeNe. - TEeKCT : AEKTPOHHBIN.

5.3. lIlporpammHoe oGecneyeHue

HNudopmanmonHoe obecrieueHrue YYeOHOro mpolecca IO JUCIHHILIMHE OCYIIECTBISETCS C
UCTIOJIB30BAaHUEM  CJIEAYIOLIET0 MPOrpaMMHOTO obOecrieueHus: (JIMIEH3MOHHOTO U CBOOOIHO
pacIpoCTPaHsIeMOro), B TOM YHCIIe OTEYECTBEHHOTO IIPOU3BOJICTBA

Ne HanmeHnoBanue YcioBus gocryna

n/n

1 Microsoft Windows W3 BHYTPEHHEW CETH YHUBEPCHUTETA (JMICH3HOHHBIN IOTOBOP)

2 Microsoft Office W3 BHYTPEHHEW CETH YHUBEPCHUTETA (JIMICH3MOHHBIN IOTOBOP)

3 Koncynbrantllinroc U3 BHYTPCHHEH CeTH YHUBEpCUTEeTa (JIMIICH3HOHHBIH IOTOBOP)

4 CA0 MOODLE u3 M000# TOYKH, B KOTOPOH MMeEETCs MOCTym K cetu VHTepHeT
(JIMTICH3MOHHEIN TOTOBOP)

5 Bpaysep u3 JM000# TOYKH, B KOTOPOH MMEETCS JOCTYN K ceTH MHTepHeT
(cBOOOIHO pacmpocTpaHseMoe)



http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/
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6. ONMCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM JIJIsI
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

[ToMerienust mpeaCTaBIAIOT COOOW yueOHbIE ayAUTOPUM JAJS NPOBEACHUS y4eOHBIX 3aHSATHIA,
NPEIYCMOTPCHHBIX YYEOHBIM IUIAHOM | pabodeld MporpaMMod JTUCIMILIMHBI, OCHAIICHHBIE
000pyIOBaHUEM U TEXHUYECKUMU CPEICTBAMH OOyUCHHUSI.

3aHATHS JIEKIIMOHHOTO THMA. Y4YeOHbIC ayJAUTOPUHM ISl 3aHSATUH JIGKIIMOHHOTO THIIA
YKOMIUIEKTOBAaHBI MEOENIbIO U TEXHUYECKUMHU CPEICTBAMH O0YUEHUS, CITYKAIIUMH JUIS TPEACTABICHHS
yueOHOI1 nHDOopMaIK (CTallMOHAPHBIC WM NIEPEHOCHBIC HAOOPHI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS
(mpoeKTop, PKpaH, KOMITbIOTEP/HOYTOYK), y4eOHO-HArJsIHbIe IMocoOus (Tpe3eHTalud 10 TeMam
JeKIHiA), 00ECTIEYNBAIOIINE TEMAaTHUYECKUE WILTIOCTPAIMH, COOTBETCTBYIOLIME IAaHHOM IporpamMme
JIVCIIATUTAHBI.

3aHATUS CEMHUHAPCKOro THUNA. Y4eOHBIC ayAUTOPUM JUIS 3aHATUH CEMHUHApPCKOTO THIIA
YKOMIUICKTOBaHBI MEOCIIBIO M TEXHUYECKUMU CPEJICTBAMH O0YUCHHUSI, CITY KAITUMH 151 TIPEACTABICHUS
yueOHo# nHpopMaIiK (CTallMOHAPHBIE UIIH MTEPEHOCHBIE HAOOPHI IEMOHCTPALIMOHHOTO 000PYIOBaHHS
(IpoexTop, 9KpaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopubie padotbl. /s mpoBeneHHst J1aOOpPAaTOPHBIX PAaOOT HCHOJB3YETCS ydeOHas
aynuropusi  «JlaGoparopus », OCHAIICHHAs CICAYIOUMM O00OpYIOBaHUEM:

IIpomexyTounas arrecramusi. [[ns mnpoBedeHHs NPOMEKYTOYHOW aTrTecTaluu Mo
JUCLUIUIMHE HCIIOJIb3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAILEHHBbIE KOMIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TMOJKJIIOYeHHsT K ceTH HWHTepHeT M oOecriedeHHeM JOCTylna B SJIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTEIFHYI0  Cpely  VHHBEPCHUTETa  W/WIU  y4eOHBIE  ayJAUTOPHH,
YKOMILIEKTOBaHHBIE MEOEIIbI0 U TEXHUYECKUMU CPECTBAMH O0yUYCHHUSI.

CamocrositesbHass pabGora. Ilomemenust [ CcaMOCTOSITENBHOM pabOThl  OCHAILIEHBI
KOMIIBIOTEPHONM TEXHHKOW C BO3MOXKHOCTBIO MOJAKIIOUEHHUs K ceTH «MHTepeHeT» U JOCTYNOM K
ANIEKTPOHHOM  MH(OpPMAIMOHHO-00pa30BaTENbHOM  cpele  yHHBepcuTeTa. Jns  opraHuzaium
CaMOCTOSITENIbHOM paboThl 00YJAIOIIMXCS UCTIOTIB3YIOTCS:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA;

O6ubnuoTteka (Meanasai), MMeroLIas MecTa JUlsl 00yJaroluXxcs, OCHAILICHHbIE KOMITBIOTEPAMU C
JIOCTYTIOM K 0a3aM JaHHBIX U ceTH VIHTepHeT.

JJIeKTpOHHasi MH(pOpManMOHHO-00pa3oBaTeqbHass cpeaa yHuBepcurera (QUOC).
Kaxnaplii oOywaromuiics B TEYE€HHE BCEro Iepuoaa oO0y4deHHs oOecnedyeH WHIWBUIYaJIbHbIM
HEOI'PaHMYEHHBIM JOCTYIIOM K 3JI€KTPOHHOM MH(OpMAIIMOHHO-00pa30BaTeIbHON Cpelie YHUBEPCUTETa
(BUOC) http://sdo.tolgas.ru/ u3 m0O0KH TOYKH, B KOTOPOM HMeeTCs AOCTYN K HH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTu "VMIHTepHeT", Kak Ha TeppUTOPUH YHUBEPCUTETA, TaK U BHE €.

OUOC ynuBepcuteTa 00€CIeynBaeT:

JOCTyN K Y4eOHBIM IUIaHAM, pa0ouyuM MporpaMMaM JUCHHUIUIMH (MOAYJeH), mporpaMMam
NPAKTUK, OJJIGKTPOHHBIM Yy4YeOHBIM H3JIaHUSM U 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMax JUCHUILUTHH (MOIyJei ), mporpaMMax MpakTuK;

(dbopMHUpPOBaHKE AIEKTPOHHOTO MOPTHOINO 00YIAIOIIETOCS, B TOM YHCJIE COXPAHEHHE ero padboT
Y OLICHOK 32 3TH PalOTHI.

B cnyuae peanuzanuu oOpa3oBaTeabHON MPOTPAMMBI C PUMEHEHHEM AJIEKTPOHHOTO O0YJYEeHMUS,
JUCTAaHIIMOHHBIX 00pa3oBaTesbHBIX TexHonoruit JMOC 1ononHUTENIbHO 00eCIeYnBaeT:

¢dukcanuoo xoaa 00pa30BaTENbHOIO IMpOIECCa, PE3yIbTAaTOB MPOMEKYTOYHOM aTTecTallud Hu
pe3yabTaTOB OCBOEHUS 00pa30BaTeNbHOI MPOrpaMMBbl;

IpoBeJeHNE YUeOHBIX 3aHATUHN, MPOIEAYp OLIEHKU pe3ylIbTaToB 00yUeHus, peaan3anus KOTOPbIX
IPEeIyCMOTPEHAa C TPUMEHEHHUEM »JIIEKTPOHHOIO OOYYeHHUs, JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH;

B3aMMO/IEICTBHE MEX/y yYaCTHUKaMHU 00pa3oBaTeIbHOIO MPOIEecca, B TOM YHUCIE CHHXPOHHOE
U (UJTM) aCHHXPOHHOE B3aUMOJAENCTBUS mocpeacTBoM cetu "MHTtepHer".
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7. OCOBEHHOCTH OPIAHU3ALIUN OBYYEHUA JJIsA JINIL C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 3/10POBbS U NTHBAJIN1OB

[Ipu HeoOxomumocTu pabouas mporpaMma IUCHHUILUIMHBI MOXKET OBbITh aJanTHpOBaHA IS
obecrieyeHHnss 00pa30BATEIBLHOIO TPOIECCa WHBAIUIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsI, B TOM YHUCIIE Ul TUCTaHIIMOHHOTO 0OyueHus. [y sToro tpeGyeTcs 3asBI€HUE CTYACHTA
(ero 3aKOHHOTO TPEJICTABUTENS) W 3aKIIOYCHHE IICUXOJIOr0-MEIUKO-TIEarorHiyecKod KOMHCCUU
(IIMIIK).

B cnyyae HeoOXoauMocTH, 00yUYarOMIMMCS U3 YHCIIa JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
3M0pOBbs (1O 3asiBIICHWIO OOydaromierocs) a Juisi WHBAIKMIOB TakKKe B COOTBETCTBUH C
WH/IMBUIYaJIbHOW MTPOrpaMMOil peaObuInTaluy HHBAIH/1a, MOTYT MPEAIaraThCsl CIeIyIOIUe BapUaHThI
BOCIIPHSITHS YUeOHOH HHMDOPMAITMH C YYETOM UX WHAMBHIYATBHBIX ICUXO(QH3MUECKUX OCOOCHHOCTEH,
B TOM YHUCJIC C TPUMCHCHUCM JJICKTPOHHOI'O O6y‘-I€HI/ISI U JUCTAHIIMOHHBIX TEXHOJIOTHH:

- JUISL JIAI C HapyIICHUSMH 3PCHUS: B TEYaTHOM (opMe YBEIMUYCHHBIM HIPpUPTOM; B (popme
AJIEKTPOHHOTO JIOKYMEHTa; B (hopme aynuodaiina (mepeBoj; yueOHbIX MaTepHalioB B ayauodopmar); B
neyaTHoW ¢opme Ha s3bike  bpaiins; WHIUBUAyaTbHBIE KOHCYJBTAISIMM C TMPUBJICYCHUEM
TH(l)JIOCYpIIOHGpCBOI[‘II/IKa; WHIWBUIYAJIbHBIC 3aaHW U KOHCYJIbTallhuU.

- JUIS JIMI] C HapyIICHUSMH ClyXa: B me4yatHor (opme; B (GopmMe IIEKTPOHHOTO JTOKYMEHTA,
BHUACOMATCpHAJIbI C CY6TI/ITpaMI/I; HHIUWBUIYAJIbHBIC KOHCYJIbTalun C IMPUBJICYHCHUCM
CYpJIOTIEPEBOUMKA; UHINBUYAIbHBIC 3a]JaHUS U KOHCYJIbTAIINH.

- JUIA JIUI] C HapYIICHUSIMH ONMOPHO-ABUTaTEeNbHOTO ammapara: B rnedyatHoi (opme; B dopme
AJIEKTPOHHOTO JOKYMEHTA; B popme ayauodaiiia; MHINBUAYaTbHBIC 3a/IaHUSI M KOHCYJIBTAIUH.
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8. OHEHOYHBIE MATEPHAJIbI (®OHJI OILHEHOYHBIX CPEJICTB) IJis1
TEKYIIETO KOHTPOJISI YCIEBAEMOCTH Y TIPOMEKYTOUYHOW ATTECTALIUA

8.1. Onucanme mnoka3zatejedl M KpUTepHUEeB OIEHUBAHUS KOMIETEHIWH Ha
Pa3JMYHBIX 3Tanax ux GopMUPOBAHHS, ONMCAHUE IIKAJ OLEHUBAHUS

JIJIs OLIEHKM 3HAaHWH, YMCHHH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMITCTEHIIUH II0
TUCITUIIMHE TPUMEHSETCS OaTbHO-PEHTHHIOBasS CHCTEMa KOHTPOJS W OIIGHKH YCIIEBAEMOCTH
CTYICHTOB. B OCHOBY OasIbHO-pEHTHHIOBOM CHCTEMBI ITOJIOKCHBI HMPHHIHUIIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTYyIEHTa OCYIIECTBISCTCS B XOJ€ TEKYIIErO KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IIkaja oeHKH pPe3yabTaTOB 0CBOEHHUS TUCHUILINHBI, CPOPMHPOBAHHOCTH Pe3yJIbTAaTOB
00yueHus

dopma IIxaJjbl OleHKH YPOBHS
NpoBeIeHUs c(opMHPOBAHHOCTH IIIxana oeHKH YPOBHS 0CBOEHHUS JUCHUTINHBI
NMPOMEKYTOUHOMH pe3yJabTaTOB 00yYeHHs
aTTecTanuu VYporueBas mkana | 100 OanpHas 100 GanpHast 5-0ampHas mIKaja, HenuG GhepeHnn
OLICHKU mkana, % mkana, % i hepeHIpoBaHHAs poBaHHas
KOMITETCHITHIA OIleHKa/0at OIICHKA
Hupgepenyuposann JIOTIOPOTOBBIN HIke 61 HIKe 61 «HEYIOBJICTBOPUTEIBHOY / HE 3a4TCHO
blil 3auem 2
MOPOTOBBIi 61-85,9 61-69,9 «YJIOBJICTBOPUTEIBHOY / 3 3a4YTCHO
70-85,9 «xopomoy / 4 3a4TEHO
MTOBBIIIICHHBIT 86-100 86-100 «OTJIMIHO» / 5 3a4YTCHO

Ilo umozam mexyweii ycnesaemocmu CmMyoOeHmy Mmodxcem Oblmb 8blCMABIeHd OYeHKA No
NPOMEIICYMOYHOU ammecmayuy 8 COOMEeMmMCmeUU 3d HAOPAHHLIMU 3a cemecmp Oaniamu (no
HaxkonumenbHomy petimuney). Cmyoenmam, HAOpaAsUWUM 8 X00e MeKyujeco KOHMpOJisi YCneeaemocmu
no oucyuniure om 61 0o 100 6annos u vinonHUSWUM 8Ce 0bsA3ameNbHble 8UObL 3aNJIAHUPOBAHHBIX
VUEeOHbIX 3aHAMUL, NO PeuleHUuo npenoodasamelisi 0e3 NPOXOHCOEHUS NPOMEICYMOYHOU ammecmayuu
8bICMABTIAENCS OYEHKA 8 COOMBEMCMBUU CO WKANOU OYEHKU Pe3YIbmamos 0C80eHUs OUCYUNTUHDL.

Pezynomam odyuenus cuumaemca cpopmuposannvim (n08bIUIEHHBLIL YPOGEHD), eClu
meopemuyeckoe co0epucanHue Kypca 0C80€HO NOIHOCMbIO, NPU YCHHbLIX CcO0ece008aHUusx CmyOoeHm
ucuepnwvigaiowe, nocied08amenbHo, YemKo U J02UYeCKU CMPOUHO uziazaem YYeOHwlli Mamepuan,
C80000HO chnpagigemcs ¢ 3a0a4amu, 6ONPOCAMU U OpyeUMU BUOAMU 3A0AHUL, MPedOVIOuUX
NpUMEHeHUs 3HAHUL, UCNONb3Yem 8 omeeme OONOTHUMENbHbIL MAmepuai, 6ce NpedyCMOmpeHHbvle
paboyel yueOHOU NPOSPAMMOU 3A0AHUSL BGLINOIHEHbl 8 COOMBEMCMEUU ¢ VYCMAHOBIeHHbIMU
mpebosaHusMy, CmyoeHm CnocoOen aHaIusupo8amsv NOLYYEHHble pe3yIbmamvl, NpoAeaiem
CAMOCMOAMENbHOCMb NPU 8bINOJIHEHUU 3A0AHUL, KAYeCmB80 UX 8bINOJIHEHUS OYEHEeHO YUCIOM Oallos
om 86 0o 100, umo coomeemcmeyem HOBLIUEHHOMY YPOBHIO CHOPMUPOBAHHOCMU De3yIbmamos
00yueHusl.

Pesynomam obyyenusa cuumaemca copmuposannvim (NOpoz2oevlii  ypoeens), eciu
meopemuyeckoe Co0eplHcanHue Kypca 0C80€HO NOIHOCMbIO, NPU YCMHbIX cO0ece008aHusx cmyoeHm
nOCIe0068aAMeNbHO, YEemKO U JI02UYecKU CMPOUHO uslazaem YYeOHull Mamepuai, Chnpaeisiemcs C
3a0auamu, BONpPocamu U OpyeuMu BGUOAMU 3A0AHUL, MPedYIOWUX NPUMEHeHUs 3HAHUL, 6ce
npeoycmMompenHvle pabouell Y4eOHOU NpopamMmol 3a0anus 6blNOJHEHbl 6 COOMEEMCMEUU C
VCMAHOBNIEHHbIMU MPebOBaAHUAMY, CMYOEHM CHOCOOeH aHANUZUPOB8AMb NOJYYEHHble De3VbMmambl,
nposAeuAem CamMOCMOAMENbHOCMb NPU BbINOIHEHUU 3A0aHULl, KA4eCmeo UX BblNOJHEHUS OYEHEHO
yuciom oannoe om 61 0o 85,9, umo coomeemcmaeyem nopocosomy YPOBHIO CHOPMUPOBAHHOCMU
pe3yibmamos 00yueHus.

Pezynomam o6yuenus cuumaemcsa Hec@OPpMUPOSAHHBIM, eClU CHYOeHm NpU GbINOJIHEHUU
3a0anull He OeMOHCMpUpyem 3HAHUL YY4eOHO20 Mamepudnd, OOnycKaem OWUOKU, HeY8ePeHHO, C
OonvuuUMU  3aMPYOHEHUAMU  BLINOJIHAEM 3A0aAHUs, He OeMOHCMPUpyem HeoOX00UMbIX YMeHULl,
Kauecmeo 6bINOJIHEHHbIX 3A0aHUL He COOMBEemCmayem YCmaHo8IeHHbIM Mpebo8aHUIM, KAYecmeo ux
8bINOIHEHUS OYEHEeHO YUCIOM 0annoe Hudxce 61, umo coomeemcmeayem 00NOPO208OMY YPOSHIO.

®opMbI TEKYLIEr0 KOHTPOJIS yCIeBaeMOCTH
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®DopMBbI TEKyIIero KOHTPOJIsI Konuuectso Konuuectso Makc.
KOHTPOJBHBIX | OamioB 32 1 | BO3M. KOJI-
TOYEK KOHTD. TOUKY BO 0OaiioB

OTuéT 10 MpaKTHYECKOH paboTe 3 10 30

OTtuéT o mabopaTtopHoii pabote 4 10 40

TecTtrpoBaHHe O TeMaM JISKITHOHHBIX 3aHATHI 1 15 15

TBopueckuii pedtwmHr (ygactue B  KoH(epeHIsX, | 1 15 15

OJINMITHAAAX U T.I1.)

HToro mo AucuuILInHEe 100 6an10B

Cucrema OLIGHUBaHHS MPEACTaBICHA B JJIEKTPOHHOM Yy4eOHOM Kypce IO AMCHUIUINHE
http://sdo.tolgas.ru/.

8.2. TumnoBble KOHTPOJIbHbIe 3aJaHuA WM HHble Matepuaabl a1 TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU

8.2.1. TunoBble 3a1aHNsl K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM

Ilpaxmuueckoe 3anamue 1. Manunynayuu co cmpoxkamu.

Bonpocs! mist 06cyxaeHus:

1.Kak moay4uTs JOCTYI U U3BJICUb YACTh CTPOKH.

2.Paccka3zaTh 0 MeTOJaxX, KOTOPbIE JOCTYIHBI JAJI1 MAHUIYJUPOBAHUS U U3MEHEHUSI CTPOKOBBIX
JAHHBIX.

Ilpaxmuueckoe 3anamue 2. Cnyuatinoe bnyscoanue.

Bonpocs! muist 06cyxaeHus:

1.Yrto Takoe cimydaifHas MporyJIKa U Kak ee co3Aarh ¢ Hyis B Python.

2.Kak mpoaHanu3upoBaTh CBOMCTBA CIYyYalHOTrO ONYXKIaHUS U ONpPENETIUTh, KOTJa BPEMEHHOMN
PS SIBTISIETCS M HE SIBISIETCS CITyYaHBIM OJTY)KJaHHEM.

3. Kak genarb nporso3sl Ha CIy4ailHyrO IPOTYJIKY.

Ipaxkmuueckoe 3anamue 3. [locmpoenue epaguros ¢ nomowwio Pandasu Seaborn.
Bompocs! 11t 06cyxnenus:

1.bubnuoTreku Ans co3gaHus CTaTUCTHYECKUX rpadukoB Ha Python

2. KpacuBsie rpaduKoB ¢ OMOIIBIO CTUJICH

8.2.2. TunoBble 3a1aHU 1JIs1 JJA00PATOPHBIX PadoT

Jlabopamopnas paboma Nel. Obpabomka omcymcmeyioujux OaHHbIX

1. U3yunTh Teopuro.

2. BBINOJHUTB 3a/1aHKsI COTIIACHO METOAMYECKUM PEKOMEHAALUAM U OPOPMUTH UX B OTYET.
3. OTBETUTH Ha KOHTPOJIBHBIE BOITPOCHI.

4. Cnatb 0OpMIICHHBII OTUET MPETo1aBaTelo U 3aIUTHTh PadoTy.

Jlabopamopnas paboma Ne2. . [Ipoepammuposanue ¢ npumerenuem Maccugos
1. U3yunTh Teopuro.
2. BBINOJHUTB 3a/1aHUSI COTIIACHO METOAMYECKUM PEKOMEHAALUAM U OOPMUTH UX B OTYET.
3. OTBETUTH HA KOHTPOJIBHBIE BOITPOCHI.
4. Cnatb 0OpMIICHHBII OTUET MPETo1aBaTelo U 3aIUTHTh PadoTy.

Jlabopamopnas paboma Ne3. Beeoenue ¢ API bubnuomexu matplotlib

1. U3yunTh Teopuro.

2. BBINIOJIHUTH 33aHUs COTJIACHO METOAMYECKUM PEKOMEHIAIUAM U OQOPMHTH MX B OTUET.
3. OTBETUTH HA KOHTPOJILHBIE BOIIPOCHL.

4. Cnatb 0(OpPMJICHHBIN OTYET MPEIOAaBATENIO U 3AIUTUTE PaboTy.
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Jlabopamopnas paboma Ne 4. Beenenue B statsmodels

1. U3yuuts TEOpPHUIO.

2. BBINOJIHUTB 3a/1aHKsI COTIACHO METOAMYECKUM PEKOMEHAALUAM U OPOPMUTH UX B OTYET.
3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

4. Cnatb 0OpMIICHHBII OTUET MPENOAaBaTel0 U 3aIUTUTh PadoTy.

TumnoBble TeCTOBBIE 3aIaHUS
1. KakoBa pa3aMepHOCTb MaTpHIlbl matriX?
matrix = [[45, 4, 77],

[41, 7, 171]?
a) 2x2
b) 3x2
C) 2%3
d) 3x3

2. Yto mokakeT MpuBEICHHBINA HIKE (pparMeHT koxa?
matrix =[[1, 2, 8, 0],

[-4,1,9, 4],
[41,71,2,-2]]
print(matrix[2][3])
a) 4
b) 2
c) 9
d) -2

3. 3HaueHUs B KOpTCKax, 3aKIHOUYCHHBIC B KPYIJIBIC CKOOKH H OTACICHHBIC 3aIlAThIMU,
Ha3bIBAKOTCA

CTPOKaMu

a) UHJIEKCaTOpaMu
b) YHCIaMU

C) 3JIEMEHTaMHU

d) 3HAYCHUSMHU

4. Kak Ha3pIBaeTcs aJroOpuTM, JieXKalluii B OCHOBE T€HEpallMM IICEBJOCIYYalHbIX 4YHCEN B
mopyie random?

a) AITOPUTM 3UKKYpaT

b) KOHTPYIHTHBIN allTOPUTM

C) anroput™ biroma — Mukanu

d) BUXpb MepceHHa

e) anroput™ BuumanHa-Xuia

f) anroput™M Maknapena — Mapcanbsu

5. Kakas ¢ynkiuss Bo3Bpamaer ciaydyaiHOE II€JI0€ YHCJIO BHYTPH 33JaHHOTO JHarna3oHa
3HAYCHUN?

a) randint()

b) uniform()

C) random()

d) random_integer()

6. [Touemy 6ubaoTeka NumPy paboTtaeT ¢ MmaccuBamu ObICTpee, YeM OOBIYHBIH UHTEPIPETATOP
Python?

a) bubnunoreka NumPy ucnonp3yer crnenuagbHble YCKOPUTENH, KOTOPbHIE PACHOI0KEHBI
Ha yJAJIEHHBIX KJIaCcTepax U IIPH MOAKIIOUEeHNH K IHTepHeTy nmpoliecc aBTOMaTHYECKN YCKOPSIETCS

b) bubnuorexkn, HamucaHHble Ha HHTEepOpeTupyeMbix s3bikax (Python) paGortarot

Me/JIeHHee, YeM OMOWINOTeKH, HamucaHHble Ha kommuwiupyembix (Cu, Java, ®optpan). NumPy
HaNMCaH Ha KOMITHJIMPYEMBIX SI3bIKAX.

c) NUmPy -- GubaroTeKa, UCTIONIb3YIOIIas METOIbl MATMHHOTO O0yUYeHHS JUIsl YCKOPEHUS
pabotsl. Tak, OoHa crmocoOHa aHAIM3MPOBATh, YTO IMOJIH30BATEIb HCIIONB3YeT Yalle W BBIAABATH
60nbIre BEIYUCIUTEIbHBIE MOIITHOCTH HAa 3TH METOBI
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d) bubnuoTexkn, HamWcaHHBIE Ha WHTEpNpeTUpyeMbix s3bikax (Python) paGoraror
ObIcTpee, ueM OMOIMOTEKH, HanmMcaHHbIe HAa KomnmmpyeMbix (Cu, Java, @optpan). NumPy Hanucan
Ha UHTEPIPETUPYEMOM SI3BIKE.

7. Uemy paBHO cKajsipHOE Tipou3BeaeHue BekTopoB (1,2,3) u (-1,-5,-6,-7)?

a) -29

b) (-1, -10, -18, -7)

c) 0

d) Henp3s ckansipHO YMHOXKHUTH

8. Kakoii otBeT Ha Bompoc o [homework]pandas:
0) CxopKO BCEro BO3PACTHBIX KaTEropuii?
BBeaute uncieHHBIN OTBET
9. Kakoit ¢hynknueir u3 matplotlib.pyplot MokHO HaHECTH OTHIEIBHBIC TOYKH HA Tpaduk?

a) plt.scatter()
b) plt.make_points()
C) plt.grid()

d) plt.figure()

10. Kakue cymecTByOT TUIIbI IEPEMEHHBIX (BBIOPATh HECKOJIBKO BHIPUAHTOB):

a) float
b) str
c) num
d) int
e) bool
f) real

8.3. TumnoBble KOHTPOJbHBbIE 3aJaHUsl WJIM WHbIEe MATEPHAJbI Ui TPOBEICHUSA
NPOMEXYTOUYHOM ATTECTALIMU

dopma TpOBEACHUS NPOMEKYTOUHOW AaTTeCTallMd 10 JTUCHUILUIMHE: Ouddepenyuposanibiii
3auem (no pe3yibmamam HaAKONUMeIbHO20 PEUMmuHea uiu 8 hopme KOMRLIOMEPHO20 MECMUPOBAHUSL).

Yemuo-nucomennas gpopma no sk3amenayuorHHbiM Ouemam npeonoacaemcs, Kaxk npasuio, 0
coayu akademMuyeckoll 3a00aAHCeHHOCU.

IlepeueHb BONMPOCOB M 3a1aHuii 1JIsl MOATOTOBKH K JauddepeHnnpoBanHomy 3adery (OIIK-
4: NOIIK-4.2. UOIIK-4.3.)

1. IToHsiTHE OOBEKTHI M KIIACCHI?

. OuncTKa ¥ MOArOTOBKA JaHHBIX?

. Coznanne maccuBa?

. MHOrOMepHBIi MaccuB?

. Onepanuu ¢ MacCCHBaMu?

. Coznanue BekTopa ?

. OCHOBHBIE OTIEPAIIUHU C BEKTOPOM?

. Cnyuaiinoe 6myxxaanue ?

9.0cHOBBI paboTHI MOTyTIEM pyplot?

10. Pabora ¢ nuHeHHBIM rpadguroM?

11.bubamnorexun matplotlib?

12. TlocTpoenue rpadgukoB ¢ nmomoisio pandas u seaborn?

13.Pabora c 6ubamorexoii Pandas. 3arpy3ka JaHHBIX ¥ aHAJIU3 UX CTPYKTYPHI?
14.Pabora ¢ 6ubnuoTtexoii Pandas. MaHuny sy ¢ JTaHHBIMU?

15. TlpeaBapuTebHBIA aHAIA3 TAHHBIX ¥ BU3yaJIU3alus ¢ ToMoIIbio Matplotlib u Seaborn?

01N DN KW

IIpuMepHBIH TeCT JJIA HTOTOBOI0 TECTHPOBAHMS:
1. KakoBa pa3MepHOCTh MaTpHUIbl matrix?
matrix = [[45, 4, 77],
[41, 7, 171]?
a) 2x2
b) 3x2
c) 2x3
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d) 3x3
2. YTO MOKaXXeT MPUBEJCHHBIN HIKe (parMeHT Koja?
matrix =[[1, 2, 8, 0],

[-4,1,9, 4],
[41,71,2,-2]]
print(matrix[2][3])
a) 4
b) 2
c) 9
d) 2

3. 3HaveHus B KOPTEKaxX, 3aKIF0UEHHBIC B KPYIJIbIE CKOOKH M OT/JCJICHHBIC 3aISIThIMU, HAa3bIBAIOTCS
CTPOKaMH

a) HHACKCATOpaMH

b) uucnamwu

C) »JIeMeHTaMHu

d) 3HaueHusIMH

4. Kak Ha3pIBaeTCs aJTOPHUTM, JISKALIMA B OCHOBE I'€HEpAIMH ICEBJOCITYYaHBIX YHCET B MOJYJIE
random?

a) anroput™m 3UKKypar

b) KOHrpYIHTHBIN aITOPUTM

¢) amroput™m biroma — Mukanu

d) Buxps Mepcenna

e) anroputMm Buumanna-Xwunia

f) amropurm Maknapena — Mapcaibu

5. Kakast ¢pyHKIMS BO3BpAIIaeT CIydaifHOE [eI0e YUCIIO BHYTPH 3aJaHHOTO IMana3oHa 3Ha4eHui?

a) randint()

b) uniform()

c) random()

d) random_integer()

6. ITouemy O6uOnmmnoreka NumPy pabGoraer ¢ MaccuBamu ObICTpee, 4eM OOBIYHBIN HWHTEpIpPETaTop
Python?

a) bubmmoreka NumPy wucrnons3yeT crienuanbHble YCKOPHUTEIH, KOTOPBIC PACIOJIOKEHBI Ha
YIAICHHBIX KJAcTepax W TMpH TOAKIIOYeHHH K VHTepHeTy mporecc aBTOMAaTHYECKU
ycKopsieTcst

b) bubnuoTeku, HaMMCaHHBIC HA HHTEPIPETUPYEMBIX si3bikax (Python) paborarot memieHHee, yem
O6uOmInoTeky, HanucaHHble Ha KoMmmnuiupyembix (Cu, Java, @optpan). NumPy HanucaH Ha
KOMITHITIPYEMBIX SI3bIKAX.

c) NumPy -- OuOIMOTEKa, HCIOJB3YIOIIAs METOAbl MAIIMHHOTO OOYYeHHs Ui YCKOPEHHs
pabotsl. Tak, oHa cocoOHa aHATM3UPOBATh, YTO MOJIL30BATEIh UCTIONB3YET Yalle W BbIIaBaTh
60mb11Ke BBIYUCIUTEIbHBIE MOITHOCTH HA 3TH METObI

d) BuGnuoreku, HanMcaHHbIC HAa UHTEpIpeTHpPYeMbIX s3bikax (Python) pabortaroT ObicTpee, uem
6ubnuoreku, HamucaHHele Ha koMmuwiupyembix (Cu, Java, @optpan). NumPy Hammcan Ha
UHTEPIPETHPYEMOM SI3BIKE.

7. Uemy paBHO cKasipHOE Tipou3BeaeHue BekTopoB (1,2,3) u (-1,-5,-6,-7)?

a) -29

b) (-1,-10, -18, -7)

c) 0

d) Henb3st ckansipHO YMHOKHUTB

8. Kakoii orBet Ha Bompoc 1o [homework]pandas:
0) CxonbKO BCETO BO3PACTHBIX KAaTErOpHii?
BBenurte 4nciIeHHBIN OTBET
9. Kakoii ¢pynkuueit u3 matplotlib.pyplot MoxkHO HaHECTH OT/ENbHbBIE TOUKU HA TpaduK?
a) plt.scatter()
b) plt.make_points()

c) plt.grid()
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d) plt.figure()

[TonHbI# (OH OIEHOYHBIX CPEICTB ISl TIPOBEICHHS MPOMEKYTOYHOH aTTECTAllMU pa3MEIICH B
0aHKe BOMNPOCOB dJEKTPOHHOTO YyueOHOro kypca guctmmimasl B DMOC  yHuBepcurera
http://sdo.tolgas.ru/, a Takxe XpaHuTcsa B OyMmMakHOM M (WJM) SJEKTPOHHOM BHAEC Ha Kadeape-
pa3paboTUuKe.



