MUWHUCTEPCTBO HAYKH 1 BBICHIEI'O OFPA3OBAHUS POCCUMCKOM ®EJIEPALIMA
denepanbHOE rOCyIapCTBEHHOE OI0/PKETHOE
o0pa3oBaTelbHOE YUpEeXkKJACHHUE BhICIIEro 00pa3oBaHus
«TIOMEHCKHWM UHJIY CTPUAJIbHBIA YHUBEPCHUTET»
TOBOJIbCKUM WHAYCTPUAJIBHBIA MHCTUTYT (puanasn)

YTBEPXKJIAIO

36}462TI/IT6J‘[ nupekTopa no YMP

v/

‘ “epe( E.B. Kasakosa
«14y dripens 2023 r.

PABOYAS ITPOT'PAMMA

quctuIuinHel: Python ans ananusa naHHbIX: BBEJCHHE

HaIpaBJICHUS MMOATOTOBKHU:

15.03.04 ABTOomMaTH3aIUsI TEXHOJIOTMYECKHUX MPOIECCOB U POU3BOJICTB
13.03.02 DnekTpodHEepreTUKa 1 JIEKTPOTEXHUKA

dbopMma oOyueHus: ouHasi, 3a0YHas

JOKYMEHT MoArnmMcAH
QNEKTPOHHOW NOAMUCHIO

CepTtudumkat: 2026062FC6FB7E4F1F37670D47CAB35B
Bnapeneu;: Knoukos KOpuii Cepreesuy
OevictBuTeneH: ¢ 09.02.2024 go 04.05.2025

. J




Pabouas nmporpamma paccMoOTpeHa
Ha 3acelaHuM KadeIpbl eCTEeCTBEHHOHAYYHBIX U TYMaHUTAPHBIX TUCIUTLINH.
ITpotokomn Ne 10 ot «11» ampens 2023 r.



HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBbI

LeJgb AMCHUMIIMHBI. IPUBUTHE O0YYArOIMMCS HaBBIKOB PabOThI ¢ OOJBIIMMU JaHHBIMH, UX
00paboTKOI 1 BU3yalH3aliell Ha COBPEMEHHOM SI3bIKE TPOrpaMMUpOBaHuUs Ha puMmepe Python.
3aga4u AUCHHUILIMHBI
— ®opMupoBaHHE HAaBBIKOB BIIAJICHUS OCHOBAaMHU IIporpaMMupoBanus Ha Python;
— @opMHUpPOBAHHME U PA3BUTHE YMEHHN NPOBOAUTH KAYECTBEHHBIN aHAJIU3 JAHHBIX C IPHUMeE-
HEHHEM CTATUCTHKH, UCIOJIb30BaHUS OMOIMOTEK U MOJYJNEH Al yCKOpEeHHOUW 00paboTKu

JaHHBIX,

— @opMHUpOBaHUE HABBIKOB MPEOCTABICHUS OOJBIINX U CIOKHBIX HAOOPOB JaHHBIX B IPO-
CTOM U HArJISITHOM BHJIE IKCIEPUMEHTAIBHBIX padOT BO BpeMsi OOYUYCHHS M B IOCIEIYO-
e npodeccuoHaIbHOM NeITeTbHOCTH.

2.

Mecto aucuuniusbl B crpykrype OIIOII BO

Huctmumna «Python st aHanm3a JaHHBIX: BBEIEHHE» OTHOCUTCS K JIUCIHILIHHAM
00s13aTeJIbHON YyacTu y4eOHOro MjIaHa U BXOAUT B COCTAaB OOLIEYHUBEPCUTETCKOIO OJI0Ka 3JIEKTUBHBIX
quciuminH «udposas nHxeHepusi».

Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOEHUS! TUCLMITIIMHBI SBIISIOTCS:

3Hauusd:;

— JIMHEWHas u BCKTOpHAasA anre6p1>1, TCOpHA BCPOATHOCTHU, ISJICMCHTLI MaTeMaTU4eCKOM

CTaTUCTHUKY;
— OCHOBBI TeOpUHU UHPOPMALIUU U KOJTUPOBAHUS.

Ymenus:

— HCIIOJIB30BATh MPOTpPaMMHBIC CPEACTBA peain3daliun I/IH(I)OpMaLII/IOHHBIX MpOLECCCOB;

— HCHOJIB30BaTh JIOKAJIbHEIC U TJIO0AIbHBIC CETH.

Bnanenue:

— HAaABBIKOM TCMAaTUYCCKOI'O ITIOMCKa I/IH(I)OpMaI_[I/II/I W aHHOTHUPOBAaHUA UCTOYHUKOB;
—  CHOCOOHOCTBIO IMPUMCHSATDb CHCTEMHBIN ITOJIXO0/I IIpu pCHICHUH 3aJla4 IO COCTABJICHUIO

IIPOrpaMM.

ConepxaHue NUCUUIUIMHBI SBISETCS JOTMYECKUM MPOAOKEHUEM COJEpKAHMS JAUCLUUIUIMH
«Matemarukay, «MHpopmaTukay, «[IporpaMMupoBaHue».

3. Pe3yabTaThl 00y4eHHUs IO AUCHMIIIHHE

Hpouecc N3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMHpOBaHI/IC CICAYIOIHNX KOMIIETEHIIUMN:

Tabmuma 3.1
Kon u HanmeHoBaHME Kon n HanMeHOBaHNE HHINKATOPA Kon 1 HanMeHOBaHMeE pe3ysibTaTa 00ydEeHUsS 1O
KOMIETSHINN noctikenust komnerenimu (MJIK) JCIHTUTIHE
3Hath (31): MexaHU3MbI U METOIUKH [TOUCKa, cOopa U
obpabotku  uH(poOpManuMu,  HEOOXOTUMOH  NpH
YK-1.1. OcymecTBisieT BBIOOp | PELICHHMU MOCTABIEHHOM 3a1a4n.
YK-1. aKTyaJbHBIX poccHiickux W 3apyOexHbix | Ymers (Y1): AnammsupoBath Mpe/ICTaBICHHbIE

Crioco0eH OCyNIeCTBIISITh TOUCK,
KPUTHYECKHI aHAIN3 W CUHTE3
urbopmarmm, MPUMEHSTH
CHCTEMHBIN TMOIXOJ ISl PEIICHHUS
[MOCTaBJIEHHBIX 3a1a4

HCTOYHHKOB, a TaK K€ IMOHUCK, cOop H
00paboTKy wH(pOpMaUH, HEOOXOIUMMON
JUISL PELLIeHHs] TOCTaBJICHHO 3a1a4u.

WCTOYHUKH WH(OPMAIINH, BBIOIHATH OTOOp HYXHON
nH(OPMAIMH [IPU PEeNIeHUH ITOCTABICHHON 3aJauH.

Bnagers (Bl): Metoaukoit momcka, cOopa
o0paboTkn  uHMOpMaUUM, HEOOXOOUMOH  mpH
PCLICHNUHU [TO0CTaBJICHHOI 3a/1a4H.

VYK-1.2. Cucrematusupyer 1 KpUTHYECKU
aHaNMM3UpyeT MH(OPMAIHIO, MOTYICHHYIO
U3 Pa3HBIX HCTOYHHKOB, B COOTBETCTBHH C
TpeOOBaHUSIMH U yCIOBUSIMU 3aJIa4H.

3Harph (32): METOIMKU TMOCTAHOBKU LICJH U CIIOCOOBI
ee  JIOCTIKEHMs, HaydHOE IPEACTABICHHE O
pe3yabTaTax 00paboTKH HHPOPMaLUH.

Ymers (V2): HaXOAUTh U KPUTHIECKH aHAJIHM3HUPOBAThH




uHdopmalmio,  HEOOXOAUMYIO
[IOCTaBJIECHHOM 3a/1auH.

JUIA peuieHusn

Bnaners (B2): Bnagers (B2): mexaHu3maMu moucka
vHpOpPMAIMKM, B TOM 4HCIE C TNPUMCHCHHUEM
COBPEMEHHBIX HH(POPMAITHOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

VK-2. CnocobeH ompenenirs
Kpyr 3a/1a4y B pamKax
HOCTABJICHHOH 1€ ¥ BHIOMpATh

ONITUMAJbHBIE Cmoco0Bl  HX
peleHus, HCXOIS u3
JICHCTBYIONIMX IIPaBOBBIX HOPM,
HUMEIOIIUXCA pecypcoB 21
OrpaHUYeHUN

VYK-2.1. IIpoBoIUT aHanIM3 MOCTaBICHHOM
nend U GopMyNHpyeT COBOKYIIHOCTh
B3aMMOCBS3aHHBIX  3aj]ad, KOTOpBIE
HEOOXOIMMO PEIIHTh VIS €€ JOCTIDKCHUSL.

3HaTh (34): COBOKYMHOCTh B3aMMOCBSI3aHHBIX 3aa4.

Ymers (V4): ompenmensath Kpyr 3amad M UX
B3aMMOCBSI3b B paMKax  M30paHHBIX  BHJOB
npoeCCHOHAIBHOI AESTENBHOCTH.

Bnagers (B4): HaBBIKOM pachpeneneHus CBOUX
JICHCTBUI IO peleHHIO IOCTABICHHBIX 33134

YK-2.2. BeibupaeT onTuMaIbHbINA c1oco0
pelIeHus 3aa4, UCXO/s U3 HMEIOIIUXCS
PecypcoB U OrpaHUyYEHUi.

3Hath (35): crocoOBI pemeHus MPaKTHIeCKUX 3aaad,
pecypChl M OTpaHUYCHHUS.

Ymets vS5): IJIaHUPOBATh COOCTBEHHYIO
JIEATEIBHOCTD MCXO/ISl U3 MMEIOIINXCSI PECYPCOB.
Brnaners (BS): HaBbIKaMU HCIOJIb30BAHUS

HUMEIOIUXCSA pECYPCOB IJId YCIICIIHOT'O BBINMOJIHCHUS
IIOCTaBJICHHBIX 3aJ1a4.

4. O0beM JUCHUILINHBI

OO0muit 00beEM IUCHUILIMHELL COCTABIAET 3 3aueTHBIX equHuLbl, 108 yacos.

Tabmuna 4.1
AyIuTOpHBIE 3aHATHS/KOHTAKTHas padora,
CamocrosTens dopma
dopma Kypc/ Jac. Konrpoib, .
Has paboTa, MPOMEKYTOYHON
oOyueHus | cemecTp IIpaxktnyeckue | JlaGopaTopHsl qac
Jlexuun qac. aTTeCTalluu
3aHATHS € 3aHATHUS
OuHast 2/4 16 - 32 60 - 3a4er
3a04Has 2/4 6 - 8 90 4 3a4er




5. CTpykTypa U coaep:kaHue TUCHUTITIHHBI

5.1. CtpykTypa JUCHUIUIMHBI.

oyHas popma o0yuenusi (OPO)

Tabmumna 5.1.1

CrpyKTypa JUCIMILUINHBI/ MOTYJIIS

AyIOUTOpHBIE 3aHATHA,

Ne yac. CPC, Bcero, Koz JIK OreHOYHbIE
/i Howmep Jac. Jac. cpezcTBa
HaumenoBanue pasnena JL IIp. JIab.
pazzena
VK-1.1 JlaGopaTopHast
VK-1.2 pabora,
1 1 OcHoBbl cuHTakcuca Python 2 - 4 6 12 VK-2.1 yCTHBI 0mpoc
VK-2.2
VK-1.1 JlaGoparopHas
2 2 Beenenne B Data Science 2 - 4 2 8 VK-1.2 P a§0Ta,
VK-2.1 YCTHBIH ompoc,
VK-2.2 Kelic
VK-1.1 JlaGoparopHas
VK-1.2 pabora,
3 3 O0paboTka JaHHBIX 2 - 8 4 14 VE-2.1 YCTHBIT OMPOC
VK-2.2
VK-1.1 JlaGoparopHas
VK-1.2 pabora,
4 4 OCHOBBI CTATUCTUKH 4 - 4 8 16 VK-2.1 yCTHBI Ompoc
VK-2.2
VK-1.1 JlaGoparopHas
5 5 PasBenpiBaTenbHBII aHan3 4 ) 8 20 32 VK-1.2 pa600Ta,
JTAaHHBIX VK-2.1 YCTHBII onpoc
VK-2.2
VK-1.1 JlaGoparopHas
VK-1.2 pabora,
6 6 Busyanmusanus naHHBIX 2 - 4 20 26 VK21 yeTHbi onpoc,
VK-2.2 Kelic
Hroro: 16 - 32 60 108
3ao4uHas popma od0ydenusi (3PO)
Tabnuna 5.1.2
CrpyKTypa TUCIUTUTAHBI/MOTYJIS AYMTODHbIC 3AHATH,
No TPyKTypa Auctt y yac. CPC, | Bcero, Koz HJTK OLICHOUHbBIE
n/n Howmep Jac. qac. A CcpelcTBa
HaumenoBanwue pazaena JL Ip. JIab.
pazzena
VK-1.1 JlaGopaTopHast
K‘lz pa60Tas
1 1 OcHoBBI cuHTaKcuca Python 1 - 1 12 14 §K-2. 1 yCTHEIH ompoc
VK-2.2
VK-1.1 JlaGopaTopHas
. K-1.2 paborta,
2 2 Beenenue B Data Science 1 - 1 12 14 gK-Z.l yCTHEIH ompoc
VK-2.2
VK-1.1 JlaGopaTopHas
'K-1.2 pabora,
3 3 O0paboTka JaHHBIX 1 - 1 12 14 gK-Z.l yCTHBII Ompoc
VK-2.2
VK-1.1 JlaGopatopHast
~ abora,
4 4 OCHOBBI CTATHCTHKH 1 - 2 16 19 gﬁ_;i yCTEHﬁ ompoc
VK-2.2
5 5 PasBenpIBaTeNbHbI  aHAINA3 1 - 2 16 19 VK-1.1 JlabopaTopHast




JTaHHBIX VK-1.2 pabora,
VK-2.1 YCTHBII 0npoc
VK-2.2
VK-1.1 JlaboparopHas
3 6ora,
6 6 Busyanmzarus 1aHHBIX 1 - 1 20 22 gﬁ_;i yCTE:ﬁO :)?Ipoc
VK-2.2
VK-1.1 Tecr
VK-1.2
7 | 3auer - - - 4 4 VKD 1
VK-2.2
HUroro: 6 - 8 90 108

04HO-3204Has popMma o0yuenus (O3PO) - He IpeyCMOTPEHA.

5.2. ConepxaHue NUCIUILIIAHBI.
5.2.1. Coneprkanue pa3fesioB JUCIUIUIUHBI (TUJAKTUUECKUE SIUHULIBI).

Pa3nen 1. «OcHoBBI cuHTaKcHca Pythony.

Tema 1: YcraHoBKa, 3amyck u padora B Jupyter Notebook.

VYcranoska Python 3. Ycranoska Jupyter Notebook. 3amyck Jupyter-61okaoTa. KOMOMHAIMHN KITABHIIL.
Tema 2: OcHoBHbIe MaTeMaTH4ecKHe aeiicTBus B Python.

Crnoxutb. Beruects, YMHOXUTh. Pasnenuts. [lomyuuTs nenyro yacte oT aeneHus. llomyunts ocTatok oOT
JeneHus. Bo3BeCTH B CTEIIEHB.

Tema 3: [lepemennbie. Oniepanuu ¢ nepeMeHHbIMH.

Hcnonk3zoBanne mepeMeHHBIX. [IpaBuibHBIN BEIOOP MepeMeHHbIX. JlobaBnenue nH(popMalyi B nepeMeHHbBIE.
UwcnoBsie TUTIH TaHHBIX. bynesbie 3Hauenus. Ctpoku. [lata u Bpems.

Tema 4: IIpocTbie U cocTaBHbIE yca0BUs. [{UKIBL

Bei6upaem ¢ momoriipto oneparopa if. CozmaeM MUKITBI ¢ IIOMOMIBIO KITFOUEBBIX clIoB while u for.
Paznen 2. «Begenue B Data Sciencey.

Tema 5: CTpyKTYypBI JaHHBIX.

Crucok. CrnoBaps. MmuoxectBo. Koprexx. BcerpoenHsie (yHKIMM mocienoBaTesibHOCTeH. CIMCKOBOE,
CIIOBAPHOE M MHOYKECTBCHHOE BKITIOUCHHUSI.

Tema 6: CTpoKOBBIE BeTHYNHBI.

Pazmumst mexmy crpokamu. Co3maHue CTPOK, BKITFOYAIONTNX CIICIMATIBHBIC CHMBOJIBL. BBIOOP OTIAETHHBIX
cumMBoIIoB. OOpaboTka cTpok. [lonck 3HaueHus B cTpoke. @opMaTupoBaHKe CTPOK.

Tema 7: ®yHKUMMH.

[IpocTpancTBa WMeH, O0NAcTH BWIMMOCTH M JIOKaJbHbIE (GYHKIWH. BO3BpaT HECKONBKHX 3HAYCHHH.
AHOHUMHBIE (J5IMOa) (PYHKIMM.

Tema 8: Kak nucath KpacuBblii kox Ha Python?

Haszsanus o0bexktoB B Python. Maker koma. Kommentapuu. I[IpoOenbl okojio OHHApHBIX OIEPATOPOB.
CkpuHkacT: oopmienue Gpyrakiwu o crannapty PEP-8.

Paznen 3. «O0padoTKa TaHHBIX?.

Tema 9: buonmorexa Pandas aist 06padoTKH JaHHBIX.

O0nexT Series. O0bexT DataFrame. MnnekcHble 00bekThl. ba3oBas GpyHKIMOHATBHOCTD
Tema 10: MeToanl rpynnupoBKH JaHHBIX.

Mexanusm GroupBy. ArperupoBanue qanHbeIx. Meton apply.

Tema 11: O0beanHeHne TA0IUL.




KomOunupoBanue u ciusiaue HaOopoB paHHBIX. CrusHue o0bekToB DataFrame kak B 0azax JaHHBIX.
Coenmunenne 1o uaaekcy. KonkareHanys B1ois ocl. KoMOMHMpOBaHME TIEPEKPHIBAIOIINXCS TAHHBIX

Tema 12: Ouncrka JaHHBIX.

O0paboTKa OTCYTCTBYIONIMX JMaHHBIX. DUIIbTpaIys OTCYTCTBYIOIIMX JaHHBIX. BOCIIOIHEHHE OTCYTCTBYIOIIMX
nmaHHbIX. [IpeoOpa3oBanme TaHHBIX.

Paznen 4. «OCHOBBI CTATHCTHKHY.
Tema 13: OnucaTtejbHbIe CTATHCTHKH U I'PA(UKH.

OmnucatenbHple cTaTUCTUKH. Mepsl neHTpa KBaptumu. Mepsl pasdpoca. Beiopockl. ['paduku. Omucanue u
MHTEPIpEeTalys rpaduKoB.

Tema 14: OcHOBHBIC NOHATHA MATEMATHYECKOI CTATHCTHKH.

Pacnpenenenue BeposITHOCTEH AMCKPETHOW Cly4alHOW BeauMuuHbL Maremarndeckoe oxunanue. Jlucnepcust.
Pacripenenenne BEpoSATHOCTEM HENpPEpPBIBHOM Ciay4yallHOM BenuuuMHbl. HopmanbHasg ciiydaiiHas BEJIWYMHA.
LenrtpanbHas npeaenabHas TeopemMa

Tema 15: JloBeputebHble HHTEpBaIBLI Ha Python.

Kak oueHuts reHepanbHYIO COBOKYMHOCTh? JlOBEpUTENbHBIM MHTEpBal UIsI HCTUHHOTO CPETHETrO.
Pacnipenenenue CTplofieHTa.

Tema 16: TecrupoBanue runores.

Paznocte cpemmmx. TectupoBaHme pasHOCTH cpenHuX. JlOmyIIeHwWs TpU WCIONB30BaHWU  (HOPMYIL
Pacnipenenenre pasHOCTH MPOIOPLIMH.

Pa3znen 5. «Pa3BeabiBaTeIbLHBINA AaHAJIN3 JAHHBIX).

Tema 17: IlepBUYHBIH 0CMOTP JAHHBIX.

IlepBUYHBII OCMOTp JAHHBIX.

Tema 18: IlepBuYHbBIN aHAIU3 JAHHBIX.

[TepBuuHbIi1 aHaNKU3 TAHHBIX.

Tema 19: KoppeassunoHHbIH aHAIN3.

Koppernsiin it aucnoBsix cronoo. OyHkiws pairplot u3 Momys seaborn.

Tema 20: AHa/IM3 HOMMHATHBHBIX llePeMeHHbIX.

[pumenenue pynkimu boxplot. Pacnipeneserne orieHOK 10 HOMUHATHBHBIM ITPU3HAKAM.
Pa3nen 6. «Buzyajau3zanus JaHHBIX».

Tema 21: I'paduueckune Bo3mMokHocTH Pandas.

Pucynku u noarpaduxu. L{Bera, Mapkepsl U CTUIN JTMHUN. PUCKH, METKM 1 HaITHCH.
Tema 22: Metoas! plot, subplots.

IToctpoenne rpadukos. TekcroBele Haamucu Ha rpaduke. HanmeHoBanue oceil. Pasmemenue rpagukoB Ha
Pa3HBIX TOJAX

Tema 23: I'ucrorpaMmsl pacnpeniejieHAs IPH3HAKOB.

['ucrorpaMmel U rpadMKu MIOTHOCTH.

Tema 24: OcHoBHbBIe THIIBI TpadgukoB B Plotly.

Jluneiinble rpaduku. Cronbuarsie AuarpaMmel. JluarpaMmbl paccestHus

5.2.2. Coneprkanue TUCIUILINHBI 110 BHIaM YI€OHBIX 3aHITHH.

JleknnoHHbBIE 3aHATHSA
Ta0muua 5.2.1

Ne Howmep paznena O0beM, dac. Tema exunn
/1t JHCITUTLIAHEL [0]0]0) 300 0300
0,5 0,25 0 YcraHoBKa, 3amyck u pa6ota B Jupyter Notebook
1 0,5 0,25 0 OCHOBHBIC MaTeMaTHIecKue JiericTBrs B Python
0,5 0,25 0 Tlepemennsre. Omneparyy ¢ IepeMEHHBIMI




4 0,5 0,25 0 Ipocteie u cocraBuble yenosus. [lukibt
5 0,5 0,25 0 CTpyKTypbl JaHHBIX
6 ) 0,5 0,25 0 CTPOKOBBIE BETHUHHBI
8 0,5 0,25 0 Kak nucath kpacuBblii koj Ha Python?
9 0,5 0,25 0 BubmoTexa Pandas 15 06paboTKy TAHHBIX
10 3 0,5 0,25 0 MerTo1pI TPYIIHPOBKHU JAHHBIX
11 0,5 0,25 0 OObeayHeHre TabuuIy
12 0,5 0,25 0 OupcTKa JaHHBIX
13 1 0,25 0 OncarenbHbIe CTATUCTHKH U Tpad KK
14 4 1 0,25 0 OCHOBHBIE TIOHSITHS] MATEMATHIECKON CTATHCTHKH
15 1 0,25 0 JloBepuTenbHEIe MHTEpBANb! Ha Python
16 1 0,25 0 TecTupoBaHue TUIOTE3
17 1 0,25 0 IepBuuHBIil OCMOTP JAHHBIX
18 5 1 0,25 0 TlepBUYHEI AHATH3 TAHHBIX
19 1 0,25 0 KoppesiioHHbIi aHam3
20 1 0,25 0 AHaTI3 HOMUHATHBHBIX IEPEMEHHBIX
21 0,5 0,25 0 I'pacdhueckue BozmoxkHocTr Pandas
22 6 0,5 0,25 0 Merozs plot, subplots
23 0,5 0,25 0 T'HCTOrpaMMBI pacripeieNIeHys TIPH3HAKOB
24 0,5 0,25 0 OcHoBHEIe TUIIB rpaguxos B Plotly
Hroro: 16 6 0 X
HpaKTI/I‘ICCKI/Ie 3aHATUA
HpaKTI/ILIeCKI/Ie 3aHATHA y‘Ie6HBIM IIJIAaHOM HC IPCAYCMOTPCHBI.
JlaGopaTopHbie paboThI
Tabmuma 5.2.2
Howmep paznena O0bem, gac. .
Ne i/t [ —— 000 300 0300 HanmeHoBanue nabopaTtopHOi paboTh
1 1 4 1 - OcHoBH!I s13b1Ka Python
2 2 2 0,5 - BcTpoeHHBIe CTPYKTYPBI JaHHBIX, GYHKIUH U (aiIbl
3 2 0,5 - OcuoBbl NumPy: MaccHBBI 1 BEKTOPHBIE BEIYHCICHUS
4 4 0,5 - [lepBoe 3HaKOMCTBO ¢ pandas
5 3 2 0,5 - ArperupoBaHue JaHHBIX U TPYIIIIOBEIEC OTIEPAIIH
6 2 - - OuuCcTKA ¥ TOArOTOBKA JTAHHEBIX
7 2 1 - OCHOBBI MaTEMaTHYECKOH CTATUCTUKU
4
8 2 1 - Teopusi BEpOSTHOCTH
9 4 1 . ITepedopmaTHpOBaHKe TaHHBIX: COSUHEHHUE,
5 KOMOWMHHPOBAHHE U H3MEHeHHe (popMbl
10 4 1 - KoppensuuoHHbli aHaIN3 JaHHBIX
11 6 4 1 - IToctpoeHne rpaMKOB U BU3yaTH3aIHs
Uroro: 32 8 -
CamocrosiTesibHast padoTa CTyIeHTa
Tabmuma 5.2.3
Ne n/m Hol:zel:/lsizieia Obbem, wac. Tema Bun CPC
et 090 [ 300 | O®O
OcBoeHne JICKIIUOHHOT'O
1 1 6 12 - OcHoBslI cuHTakcuca Python MaTepuana;  MOArOTOBKA K
71a00pPaTOPHBIM 3aHATHIM
2 2 2 4 - Bsenenue B Data Science Ocpocne S
MaTepuana, MNOArOTOBKA K




71a00PaTOPHBIM 3aHATHIM
OcBoeHue JICKITAOHHOT'O
3 4 8 - Keiic Ne 1. «Yranaii Yuciao» Marephana, - HMOAroToBKka K
1abopaToOPHBIM 3aHATHSIM,
pelieHue Keiica
OcBoeHnue JIGKITAOHHOTO
4 3 8 16 - O6paboTka JaHHbBIX Marepuaia;  IOATOTOBKa K
71a00pPaTOPHBIM 3aHATHIM
OcBoeHue JIEKITHOHHOT'O
5 4 10 16 - OCHOBBI CTATUCTUKHI Marepuaia;  IOATOTOBKa K
71a00paTOPHBIM 3aHATHIM
OcBoeHnue JIGKITAOHHOTO
6 5 10 12 - Pa3BenpIBaTeIbHBIN aHAIN3 JAHHBIX Marepuana;  IMOJIrOTOBKa K
71a00pPaTOPHBIM 3aHATHIM
OcBoeHue JIEKITHOHHOT'O
7 2 4 - Buzyanuzanus TaHHBIX MaTepHaia;  IMOATOTOBKAa K
71a00pPaTOPHBIM 3aHATHIM
6 OcBoeHne JIGKIIHOHHOTO
8 18 18 ) Keiic Ne 2. «Kro xouer craTh | MaTepuana; IOATOTOBKAa K
MUJUTHOHEPOM KHHOITpOKaTa?» 1ab0paToOPHBIM 3aHATHSM,
pelieHue Keica
9 1,2,3,4,5,6 - 4 - IMoaroToBKa K 3a4ery
Uroro: 60 90 -

5.2.3. llpenonaBaHue JUCHMIUIMHBI BEIETCS C IPUMEHEHMEM CIEIYIOIIMX  BHUJOB
00pa30oBaTeNbHbIX TEXHOJIOTHIL:

- npoOyieMHast JIeKIMs, JeKIUI-TMaJIor, BU3yaln3anus yueOHoro matepuaia B PowerPoint B
JIMAJIOTOBOM PEXHME;

- TUCKYCCHOHHBIE TEXHOJIOTMH (JIEKLIMOHHBIE 3aHATHS);

- paboTa B MaJIbIX Tpymnmnax (J1abopaTopHbIE 3aHATHUSA);

- KE€IC TeXHOJIOTHS.

6. TemaTHKa KypcOBBIX pad0T/IPOEKTOB
KypcoBble paboThl/IpoeKThl YIeOHBIM IJIAHOM HE MPEIYCMOTPEHBI.
7. KoHTpoOJIbHBIE PadOTHI
KonTtposnbHble paboThl IpeycMOTPEHB! YIEOHBIM TUIAHOM 1151 3204HON (POPMBI 00YUEHUSI.
7.1. Metoanyeckue yka3aHHs Uil BBIITOJIHEHHUSI KOHTPOJIBHBIX paloT.

7.1. MeTtoaudeckue yKa3aHusl sl BBITOJIHEHUSI KOHTPOJIBHBIX PadoT.

Hnst oOydarommxcst 3a049HOM  (OopMBI O0ydeHHsI TPETyCMOTPEHa KOHTPOJIbHAs pabdoTa Mo
3aBEepIUICHUH W3YYEHHUs MaTepuana. TpyloeMKOCTh KOHTPOJIBHON pabOThI B COCTaBE CaMOCTOSITEILHOMN
pabotet — 10 dacoB. KoHTposbHas paboTa sBiseTcs 4YacThlo (POHIA OICHOYHBIX CPEJCTB IO
TUCITUIIIMHE, pa3pabaTbIBaeTCsl MpemnojaBaTesieM, YyTBEpKIaeTcs Ha 3acelaHud Kadeapbl W
COOTBETCTBYET M3y4aeMbIM B CEMECTpE pa3jieiaM Kypca.

K BBINONHEHHIO KOHTPOIBHOW paboOTHl clieyeT MPHUCTYHNaTh TOJIBKO TOCIE W3YYCHUS
COOTBETCTBYIOIIIETO TEOPETHUYECKOTO MaTepualia Kypca. BBITIOJTHEHHWE KOHTPOIBHOW paboTHl 10
TUCLMIUIMHE TpeAmnojaraeT Hamucanue pedepara. Pedepar - camocrosiTenbHas HaydHO-
uccienoBarenbekas pabora 00yJaromierocs, Iie aBTOp PACKPBIBACT CYTh HMCCIEAYeMOW MPOOIEMBI,
IPUBOJUT PA3IMYHbIE TOUKH 3PEHHS, AeTaeT BBIBOIBI, 0000IICHHUS.




ens pedepara — mpuoOpereHre OOYyJArONTUMHUCS HABBIKOB CaMOCTOSITEIIBHOW pPabOThI IO
no0opy, U3YYCHHUIO, aHATHU3Y U 00OOIICHHIO JINTEPATYPHBIX HCTOYHUKOB.
[Tporecc BeIoMHEHMSI pedepara COCTOUT U3 CISAYIOIINX ATAIOB.

1. [TonGop nuTepaTypbl 1O H30paHHOM TeMe M O3HAKOMJIICHHE C BBIOpPAaHHBIMHU
HUCTOYHHKAMHU.

2. Cocrasienue iana pedepara.

3. N3ydenne 0ToOpaHHbBIX JIUTEPATYPHBIX HCTOYHUKOB.

4. Hamucanue tekcra pedepara.

5. Odopmienue pedepara.

1loo6op numepamypel no u3bpanHoU meme U 0O3HAKOMIEHUE C 8bIOPAHHBIMU UCTOYHUKAMU

[Tox6op nmutepatypsl 0 U30paHHON TeMe U 03HAKOMJICHHUE C BRIOPAHHBIMU HCTOYHHKAMH — 3TO,
MpEKIe BCEro, caMoOCTOsATENIbHas padoTa 00ydarollerocs, ycrnex KOTOpPOW 3aBUCHUT OT €ro yMEHUs
NOJIb30BAThCSl  KaTayoramu, OuOmuorpaduveckuMu crnpaBoyHukamu u T.a1. Cremyer moaOupath
JUTEpaTypy, OCBEIIAIOIIYI0 KaK TEOPETHUYECKYI0, TaK W MPAKTHYECKYI0 CTOPOHBI MPOOIEMBI.
[IpenBapuTensHOE O3HAKOMIICHHE C OTOOpPAaHHOM JHTEpaTypold HEOOXOAMMO MJIsi TOTO, YTOOBI
BBISICHUTH, HACKOJBKO COJAEp)KaHHE TOW WM WHOW KHUTU WU KYypHAJIBHOH CTaThU COOTBETCTBYET
n30panHoii Teme. Kpome Toro, mnpeaBapUTEbHOE O3HAKOMJIEHHUE IIO3BOJIUT IOJYYUTH IIOJIHOE
MPEJICTaBICHHUE O KPYTe€ BOIIPOCOB, OXBATHIBAEMBIX TEMOMU, M COCTaBUTh paboumii miaH pedepara.

H3yuenue omoopanuwix 1umepamypHuixX UCOYHUKOS

[Tocne Toro xak cocTtaBjieH IUIaH pedepara, ClenyeT MPUCTYIATh K JAeTaIbHOMY H3YYEHHUIO
oToOpaHHOU nutepaTyphl. [Ipu ee u3yueHuH, Kak MPaBUIIO, COCTABIAIOTCS KOHCIIEKTBHL. XapakTep
KOHCIIEKTOB OIpEeNesieTcss BO3MOXKHOCTBIO W (OPMOM HCIIOJIb30BAHUSI HM3y4aeMOro maTepuana B
Oyaymeii pabote. DTO MOTYT OBITh BBINHCKH (IIUTAThI), KPATKOE HM3JIOKEHUE MBICIEH, (HaKTOB MU
XapaKTepUCTHKA MPOYUTAHHOTO MaTepuana B BUAE MOAPOOHOro IaHa TeX MecT paboThl, KOTOpHIE
MOTyT NOTpeOOBaThCA NMPU HANMMCaHMM TeKcTa pedepara. Bo Bcex ciiydasx npu KOHCIEKTHPOBAHUHU
JUTEpaTypbl HEOOXOIMMO 3alKChiBaTh Ha3BaHHE HCTOYHUKA, W3JATEIbCTBO M CTPAHMIBI, OTKYyJa
3aMMCTBOBAHbI 3alKCH, YTOOBI B JajbHEHIIEM NMpU HAMMCAHUU PadOThl UMETh BO3MOXHOCTH JI€JaTh
CCBUIKH Ha JINTepaTypHbIE HCTOYHUKH.

Bbonbiioe 3HaueHne UMeET cucmemamusayusi OTy4aeMbIX CBEJICHHUI MO OCHOBHBIM pa3jieiam
pedepara, npe1ycMOTPEeHHBIM B I1aHe. [IpounTaB TOT MM MHOM MCTOYHUK, CIEIyeT MpoAyMaTh TO, B
KaKOM pa3jieJie MOTYT OBbITh UCIOJIb30BaHbl CBeACHUS U3 Hero. [logobHast cuctemarusanus mo3BoIsieT
Ha OCHOBE MOCJIEAYIOUIEro aHajan3a 0TOOpaHHOTO MaTepHaia 6osiee riyOOKO M BCECTOPOHHE OCBETUTh
OCHOBHBIE BOIIPOCHI U3y4aeMOW TEMBI.

Hanucanue mexcma pegpepama

Pedepar mnumercs Ha OCHOBE TIIATEIBHO MPOPaOOTaHHBIX JHUTEPATYPHBIX HCTOYHUKOB.
XapakTepusys cojiepkaHue pedeparta, HEOOX0AUMO OTMETUTH CIETyIOLIEe.

Bo 66edenuu Ha OHOM CTpaHHUIIE NOJKHA OBITH MOKa3aHa 1iefib HalhcaHus pedepara, yKa3aHbl
3aJaud, KOTOpbIe CTaBUT mepesa co0oil cTyneHT. KpaTko cienyer KOCHYThCS COEpKaHMsI OTIENbHbIX
pa3zenoB paboThl, OXapaKTepU30BaTh B OOIIMX YepPTaX OCHOBHBIE MCTOYHUKH, KOTOPHIE HAILIU CBOE
oTpakeHHe B pabore.

B mexcmoeoui wacmu paccMaTpuBalOTCsS OCHOBHBIE BONPOCH! pedepata. OCHOBHAS 4aCTh MOKET
COCTOATH M3 JIBYX WiH Oosiee maparpadoB; B KOHIE KaKJ0ro maparpada JaenaroTcst KpaTKUe BBIBOJIBL.
Wznoxxenne matepuana JOJKHO OBITH IMOCIIENOBATEIbHBIM U JOTUYHBIM. OHO TakXe JOJKHO OBITh
KOHKPETHBIM M IIOJIHOCTBIO OIpaBJaHHBIM. [Ipy 3TOM BaXHO HE TPOCTO MEPENUCHIBATH
MEPBOMCTOYHUKH, a U3J1araTh OCHOBHBIE TIO3UIIMH 10 pACCMATPUBAEMbIM BOIIPOCAM.

B 3aknouenuu cnenyer caenarh oOLIMe BBIBOABI M KPATKO U3JI0XKHUTh W3YUYEHHBIE MOJIOKEHUS
(mpencTaBUTH coaepkanne pedeparta B Te3UCHOU opme).

[ocne 3axitoueHnss HEOOXOAUMO MTPUBECTH CIIUCOK JTUTEPATYPHI.

Tpebosanus k ogpopmnenuio pegpepama



oOyudaronuxcsi 04HOH (opMbl 00yUeHHsI TpeacTaBieHa B Tadnuie 8.1.
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Tekcer pedepara momkeH ObITH OTIIEUaTaH Ha OJHOW CTOpOHE JUCTa Ha Oymare dopmare A4,
mpudt Times New Roman, pasmep mpudta 12-14 nr., mexaycrpounsiii uatepBan — 1,0, mons
CTpaHHIIBI: BEpPXHEE 2 CM; HHUXKHEE — 2 CM, JIeBOoe — 3 cM, IipaBoe — 1 cM. AG3aI1] HAaYMHAETCS ¢ KpacHOM
ctpoku (orcrym 1,25 cm). O6vem 10 crpanu.
Kpumepuu oyenxu peghepama

7.2. TemaTuka KOHTPOJIBHOU pabOTHI (TeMbI pedepatos).

aktyanbHOCTh TeMbl (0-10 Oamna);
cooTBeTcTBHUE conepkanus Teme (0-10 6ama);
riryouna npopabotku matepuana (0-10 6amna);

rPaMOTHOCTH M MOJHOTA UCMOIb30BaHus UCTOYHUKOB (0-20 6ain);

odopmiaenue (0-10).

OcHoBsl s13b1Ka Python

BcTpoeHHbIe CTPYKTYpBI TaHHBIX, QYHKIUHN U (Qaiiiibl
OcuHoBbl NumPy: MacCHBBI 1 BEKTOPHBIEC BEIYMCICHHS
I[TepBoe 3HaKOoMcTBO ¢ pandas

ArpernpoBaHue JaHHBIX U TPYIIIOBBIC ONEPALUT
OuncTKa ¥ MOArOTOBKA JaHHBIX

OCHOBBI MATEMAaTUIECKOH CTATHCTUKU

Teopust BeposiTHOCTH

[lepedhopmaTupoBanue NaHHBIX: COCTUHEHNE,
KOMOMHHPOBAHUE U H3MEHEHHE (POPMBI
KoppensiuonHslii aHaIM3 TaHHBIX

[TocTpoenue rpadukoB 1 BU3yaIn3aIus

CB0OOIHBIH BBIOOP.

Hcropuyeckas crpaBka.

8. OueHka pe3yJIbTATOB OCBOECHH S THCIHIJIHHBI

8.1. KpI/ITepI/II/I OIICHMBAHHUA CTCIICHU IIOJHOTBI M Kadye€CTBa OCBOCHUSA KOMHCTCHHI/Iﬁ B
COOTBCTCTBUH C IINIAaHUPYCMbIMHU PE3YJIbTaTaMU 06yquI/151 IMPUBCJICHLI B HpI/IJ'IO)KeHI/II/I 1.

OrneHka OCBOEHHUS AMCLMIUIMHBI IPeyCMaTpUBAET HCIIOJIb30BaHUE PEHTUHIOBOM CHCTEMBI.
HopmatuBHbIi pedTHHT AUCUMILIMHEI 3a cemecTp coctasisieT 100 6amos. 1o utoram cemectpa 6anbl
peiiTuHTra MepeBOAATCS B NATHOAIBHYIO CHCTeMy Mo cieaytomed mkane: 91-100 OGamioB —
«OTIAU9IHOY; 76-90 Gamna — «xopomroy; 61-75 6amnoB — «yJAOBIETBOPUTEILHOY; 60 OalsIOB U MeHee —
«HEYJIOBJIETBOPUTEIHHO.

8.2. PeiiTuHroBas cucreMa OLICHUBAHUS CTETICHHU MOJIHOTHI U KaUueCTBAa OCBOCHMS KOMIICTCHIINI

Tabnuua 8.1

Ne ni/mm

I

Buapsl MeponpusTHii B paMKax TEKYIIEro KOHTPOJIs

Konuuectso 6aiinos

1 Tekymas arrecTanys

1 Pabora Ha nexnusax 0-5

2 3amuTa 0TYeTOB 110 JaboparopHbsM padoTam Ne 1-3 0-15

3 YcrHblii onpoc 0-5
HTOI'O 3a nepByro TEKYLIYI0 aTTECTALUI0 25

2 TCKyllas aTTeCTalus




4 PaboTa Ha JeKuusax 0-5
5 3amuTa 0TYeTOB 110 JaboparopHbM paboram Ne 4-8 0-15
6 YcrHBIi onpoc 0-5
7 Pemennii ketica Ne 1 «Yramait Uncmo» 0-15
HTOI'O 3a BTOpyIO TEKYIYIO aTTECTALUIO 40
3 TekyIas arTecTanus
8 Pabota Ha JIeKIusIx 0-5
9 Pemenne keiica Ne 2 «KTo X0ueT cTaTh MIIIMOHEPOM KMHOIIPOKATa?y 0-15
10 3amuTa 0TYeTOB 110 JTabopaTtopHbIM paboram Ne 8-11 0-15
WTOI'O 3a TpeThIo TEKYLIYIO aTTECTalUIO 35

BCEI'O

100

8.3. PeifTuHroBasi cuctema OleHUBAHUsI CTEIIEHU MOJHOTHI U KA4eCTBA OCBOCHUS KOMIICTCHIIUN
oOyyJaronuxcst 3a09Hoi (hopMbI 00yUeHHUs MpeacTaBacHa B Tabiuie 8.2.

Tabmuna 8.2
o
g/_n Bunel MeponpusaTuil B paMKax TEKYILLEro KOHTPOJIS KonyectBo 6anioB
1. KonrposnbHas padborta 0-60
2 BrinosHeHue 1abopaTopHBIX padoT 0-40
BCEI'O 100
9. YuebHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnieyeHne TUCHHIIHHbI
9.1. IlepeueHb pekOMEH1yeMOil IuTepaTypsl npeacrasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHble NpodeccHOHaNbHbIE 0a3bl JaHHBIX M HH(OPMALMOHHBIE CIIPABOYHBIE
CUCTEMBI.

1. DnektpoHHbI KaTanor/DnekTporHas oubnuorexka TUY — http://webirbis.tsogu.ru/
2. Hayunas snexrponnas 6ubimoreka ELIBRARY.RU — http://elibrary.ru/

3. DriekTpoHHO-OnONMMoTeYHas cuctema «Jlanb» — www.e.lanbook.com

4. DneKTpoHHO-OMONIMOTeUHas cucreMa «KoHCcynbpTaHT

http://www.studentlibrary.ru

5. DrexTponHas 6ubmmorexa FOPAUT — www.urait.ru

CTYyJIEHTa» -

6. Cucrema moJIep»KH JUCTaHIIMOHHOTO 00yuenus https://educon2.tyuiu.ru/

9.3. JlumeH3noHHOe M CBOOOJHO pACHpPOCTPaHSIEMOE MPOTPaMMHOE oOOecreueHue, B T.d.
OTEUYECTBEHHOTO MTPOU3BO/ICTBA!

- MS Office (Microsoft Office Professional Plus);
- MS Windows.



http://webirbis.tsogu.ru/
http://elibrary.ru/
http://www.e.lanbook.com/
http://www.studentlibrary.ru/
http://www.urait.ru/

10. MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHue TUCIHIIINHBI

HOMCH_IGHI/IH A1 IpOBCACHUA BCEX BHUIOB pa6OTBI, MpEaAYCMOTPCHHBIX y‘IC6HHM I1IJIaHOM,
YKOMIIJICKTOBAHBI HCO6XOI[I/IMBIM 060pyIIOBaHI/IeM U TCXHUYCCKHUMU CPEACTBAMU 06y’-IeHI/I$I.

Tabauua 10.1

Olecne4yeHHOCTH MaTePUAIbHO-TeXHUYEeCKHUX ycaoBuii peanusanuu OIIOITI BO

Haumenosanue
Y9eOHBIX IPEAMETOB,
KypCOB, JUCIIUTUINH
(Momyeit), IpaKTHKH,

HaumeHoBaHMe IOMEIEHUH 11 TPOBEACHUS
BCEX BHIOB Y4E€OHOMN ESTENBHOCTH,
MIPEAYCMOTPEHHOH y4eOHBIM INIAHOM, B TOM
YHCIIe TTOMELIEHHS ISl CAMOCTOSTENLHOM

Anpec (MECTOMNON0XKEHUE)
MIOMEIICHUH ATt HPOBECHUS BCEX
BUJIOB Y4eOHOI AEATEIBHOCTH,
NPeyCMOTPEHHON yueOHBIM

Ne WHBIX BUJIOB Y4eOHOI paboTEL, ¢ yKa3aHUEM IIepEeYHs] OCHOBHOTO IUTAaHOM
/I eI TeTbHOCTH, 00opynoBaHus, yaeOHO-HATTISAHBIX TIOCOOHIA
NpeyCMOTPEHHBIX
y4eOHBIM IIJIAHOM
00pa3oBaTebHON
IIPOrpaMMBbI
JleKIIMOHHBIE 3aHITHUA. 626158, Tromenckas o011,

Python pns anammsa
1 JIAHHBIX: BBEJICHHE

VYuebHass ayauTopusi IJs MPOBEACHUS 3aHITUIH

JIEKITHOHHOT O " CEMHHAPCKOTo THIA
(mpakTHuyeckue  3aHATUSA);  TPYHNOBBIX |
WHIUBHIYAIbHBIX ~ KOHCYJBTAllMH;  TEKYILETO
KOHTPOJISL ¥ IPOMEKYTOYHOH aTTecTalnu
OcCHAaIEHHOCTD:

VYueOnast MeOenb: CTOJNBI, CTYNbS, JOCKa
ayAUTOpPHAsL.

Kommiekt MynabTUMEIUHHOTO 000pYIOBaHUS:
HOPOEKTOp,  O9KpaH  HACTEHHBIH,  HOYTOYK,

JOKYMCHT-KaMepa.

JlabopatopHsble 3aHsITHS
VYuebHass ayauTopusi sl MPOBEACHUS 3aHITHU

JIEKIIMOHHOTO " CEMUHAPCKOTO THITA
(mpakTHUecKWe ~ 3aHATHA);  TPYNIOBBIX U
WHIUBUIYAIbHBIX ~ KOHCYJBTAllMH;  TEKYIIEeTo

KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTAINU
OcCHaIIEHHOCTD:

Y4eOHast MeOeIb: CTONBI, CTYIIbSL.

KoMmiekt MyJapbTUMEIUHHOTO 00OpYyIOBAHMUS:
MPOEKTOP, OSKpaH HACTEHHBIH, KOMIBIOTED B
KOMIIJIEKTE, MOHOOJIOKH -15 mIT.

r. To6onsck, 3ona BY30B, Ne 5,
kopr. 1, kab. 231

626158, Tromenckas o011,
r. To6onsck, 3ona BY30B, Ne 5,
koprr. 1, xab. 323

ITomemienne sl  CaMOCTOSITENILHOW — pabOTHI

oOyJaromuxcst.

OCHaIIEeHHOCTE!

YueOHas MeOeb: CTONBI, CTYIIbS.
KommbloTepHass TexHHMKa C  BO3MOXKHOCTBIO

TIOJIKITIOYEHHS K ceTn «VHTepHeT» W HaIMYueM
JOCTyla B 3JIEKTPOHHYIO HWH(OpMalMoHHO-
00pa3oBaTeIbHYI0 cpeny OpraHu3alyy;
HOYTOYKHM B KOMIUIEKTE.

626158, Tromenckas 001.,
r. Toboasck, 3ona BY30B, Ne 5,
kopr. 1, xa6. 208

626158, TromeHnckas 001.,
r. Toboasck, 3ona BY3o0B, Ne 5,
kopm. 1, xa6. 220

HOMCIIIGHI/IG JJIsA CaMOCTOSITeIILHOM paﬁOTI)I

oOydJaromuxcst - JHUIl € OrPpaHUYCHHBIMHU
BO3MOHOCTSIMH 3710POBBSI.

OCHaIIEHHOCTb:

KabGuner, OCHAIIEHHBINA KOMIIBIOTEPHOH

TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOUCHHUS K
CCTH «HHTCpHeT» N HaJIW4IueM J0CTylna B

626158, TromeHckas o01.,
r. Toboasck, 3ona BY3o0B, Ne 5,
koprryc 1, ka6. 105




SJIEKTPOHHYIO HHPOPMALMOHHO-
00pa30BaTENBHYIO CPEIy OpPraHU3aIUH.

Pabounii cTon IS WHBAIMIOB-KOJIICOYHUKOB
OTHOMECTHBIH; KOMITBIOTEpHBIE pabodme Mecrta
JUIL MHBAJIHUJOB — KOJSICOYHHKOB; KOMIIBIOTED B

KOMILJIEKTE.

Kaburer mma  Tekymero  KoHTpons W | 626158, Tromenckas o0,
MPOMEXXYTOUHOW  arTectamuu —  kabuHer | T. ToGonbck, 3oHa BY30B, No 5,
AIEKTPOHHOTO TECTHPOBAHUSI. koprryc 1, kab. Ne 323
OcCHaIIEHHOCTB!

VYueOHast MeOeIb: CTOJIbI, CTYJIBSI.
KommbloTepHass TeXHHMKa C  BO3MOYKHOCTBIO
MIOJKIIIOYEHHS K ceTn «/HTepHeT» M HaInuueM
JOCTyla B 3JIEKTPOHHYIO HWH(OpMalMOHHO-
00pa3oBaTEIbHYIO CPELy OPTaHU3ALHH.
KommbioTep B KOMIUIEKTE, IPOEKTOp, 3KpaH,
MOHOOJIOKH B KOMIIJIEKTE.

11. Mertoanyeckue ykazanus no opranusanuu CPC

11.1. Metoauueckue ykazaHus MO MOATOTOBKE K JIAOOPATOPHBIM 3aHATHUSM.

B npomnecce nabopaTopHOro 3aHATUS 00YYarOIIMECs BBINOJHAIOT 4acTh pabOThl (HECKOIBKO
3aJjaHuil) WK OJHY J1abopaTOpHYIO paboTy MOJ PYKOBOJCTBOM MPENOAAaBAaTENsi B COOTBETCTBUU C
U3Y4aeMbIM COZIEpKaHUEM yueOHOro Marepuaa.

Brinmonnenue nabopaTopHbIx paboT HampaBiIeHO Ha:

— 0000mIeHne, CUCTEMaTH3AIHIO, YIITyOJIeHHEe TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TEMaM
y4eOHON JUCIUTIIIMHBL,

— (opMupoBaHHE YMEHUH MPUMEHSATH MOJyYE€HHbIE 3HAHUS B IPAKTUYECKOM NesATEIbHOCTH;

— pa3BUTHE aHATMTUYECKHX, IPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHUH;

— BBIPaOOTKY CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U TBOPUYECKOW WHHUIIMATHBHI.

[Ipu mnpoBeneHMH Ta0OPATOPHBIX 3aHATHH y4yeOHas Tpynma MAEIUTHCS Ha TOATPYIIIBI
YHCIEHHOCTBIO He Oojiee 15 yenoBex.

[lepen BbImosHEHUEM 1a00paTOPHOI PabOTHI MPOBOAUTCS MPOBEPKA 3HAHUN OOYYAIOIIUXCS —
UX TEOPETUYECKOI TOTOBHOCTH K BBIMOJIHEHUIO 3a/IaHUS.

JlaGoparopHasi paboTa MOXKET HOCUTh PENPOJYKTUBHBIM, YaCTUYHO-TIOUCKOBBIN U MOMCKOBBIN
XapakTep.

PaboTel, HOCSIIME PENPOIYKTUBHBIA XapaKTep, OTIMYAIOTCS TEM, YTO NMPU HMX IMPOBEICHHUU
oOyyaromuecsi MOJb3YIOTCS MNOAPOOHBIMH HWHCTPYKLHMSMH, B KOTOPBIX YKa3aHbI: ILeJdb paboTHl,
MOSICHEHUSI (TEOpHsI, OCHOBHBIC XapaKTEPUCTHKH), TTOPSAOK BBHITIOTHEHHUS paOOTHI, TAOIHUIIBI, BEIBOIBI
(6e3 hopMynTHPOBOK), KOHTPOJIEHBIE BOIIPOCHI, YueOHAasl U CeHaIbHas JINTepaTypa.

PaboTsI, HOCAIIIE YaCTHYHO-TTOMCKOBBIA XapaKTep, OTIIMYAIOTCS TeM, YTO MPH UX MPOBEICHUN
oOyyaromuecsi He MOJb3YIOTCS NOAPOOHBIMH HHCTPYKLHMSMH, UM HE 3aJaH IMOPSAJOK BBITOJHEHUS
HEOOXOIMMBIX JCHCTBUH, OT oOydJarommecs TpeOyeTcsi CaMOCTOSTEIbHBIN BBIOOP CIOCOOOB
BBINOJIHEHUS pabOThI, MHCTPYKTUBHOM U CIIPAaBOYHOM JINTEPATYPHI.

PaGoTbl, HOcsIIME TMOUCKOBBIA XapakTep, OTIMYAIOTCA TEM, 4YTO OOydarolluecs JOJKHBI
PELIUTh HOBYIO JJIsl HUX MPOOJIEMY, ONUPasCh Ha UMEIOIINECs Y HUX TEOPETHUECKUE 3HAHHUS.

Pesynbrarel BhIMOTHEHUs abOpaTOpHON pabOTHl OPOPMIISIOTCS OOYYAIOIMIMMUCS B BHUIE
oTyera.

VYcnemHas nMoAroToBka K J1a00paTOPHBIM 3aHATUSAM MO TUCHUIUIMHE MPEAINOoJaraeT aKTUBHYIO
paboTy Ha JEKIMOHHBIX 3aHATUSAX, CHUCTEMAaTHYECKOE W3YUYEHHE MATEpUANIOB JICKIMH, YTEHHE
CHEIMAlIbHOM TUTEpaTyphl, paboTy ¢ aHATUTUYECKUMH 0030paMu U CTaTUCTHYECKON HHpopMaruei.

11.2. Meroandeckue ykazaHusl IO OpraHU3aIlul CaMOCTOATEIILHON PabOTHI.



CaMocrosiTenbHasi paboTa SBISETCS OJHONM U3 BaXHEWIUX (OpPM U3YUCHHUS OO0
JUCUUIUIMHEL L{enbio camocTosTenbHON paboTh ABJISIETCS OBNIaJeHNE (yHJAMEHTAIbHBIMU 3HAHUSMH,
npoeCCHOHATIBHBIMI YMEHUSAMU U HaBBIKAMH JIEATEIBHOCTH 1O HPOQHIII0, OMBITOM TBOPYECKOH,
UCCleloBaTeNbCKol  geATesnibHOCTH.  CamocrosiTenbHas — paboTra  CHOCOOCTBYET — pa3BUTHUIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M TBOPUECKOTO MOAX0/a K peleHnto nmpodieM. OHa M03BOISIET
CHCTEMaTU3UPOBATh U YIIIyOUTh TEOPETUYECKUE 3HAHMS, 3aKPEIIUTh YMEHUS U HAaBBIKU, CIIOCOOCTBYET
Pa3sBUTHIO YMEHUH I0JIb30BaThC HAYYHOH M yueOHO-MeToamueckoi imrtepaTypoil. [lo3HaBarenbHas
JeSITEIbHOCTh B IPOLIECCE CAMOCTOSTENBHOM paboThl TpeOyeT OoT 00ydarolerocs BbICOKOTO YpPOBHS
aKTUBHOCTH U CAMOOPTaHU30BaHHOCTH.

B ydeGHOM mporecce BBIACHSAIOT JBa BUAA CAMOCTOSTEIBHON palOOTHI: ayAuTOpHAs |
BHEAYyJAUTOPHAsI.

AynuTOpHas caMOCTOsTENbHAs paboTa MO JUCHUILIMHE BBIMOJIHACTCS HA YYEOHBIX 3aHATHSX
II0J] HETIOCPE/ICTBEHHBIM PYKOBOJICTBOM IPENOaBaTeNsl U [0 €ro 334aHuIO.

BueaynutopHas caMmocTosTenbHas paboTa oOydaroluxcsl MpeACTaBisgeT cOO0H Joruueckoe
IOPOJOJDKEHUE AayIUTOPHBIX 3aHATHHA. BHeaynuTopHas caMmocTosiTenbHas paboTa BBIIOJIHSAETCS
00yJaromuMuUCs TI0 3aJaHHIO0 TPETOoAaBaTelis, HO 0e3 ero HEeMOCPEICTBEHHOTO y4acTus. 3aTpaTsl
BPEMEHHU Ha BBINOJHEHUE 3TOH pPabOThl perjaMeHTUPYIOTCS pabouyuM Y4eOHBIM IIIaHOM. Pexum
paboThl BBIOMpaeT caM OOYYarOIIMICS B 3aBUCHMOCTH OT CBOHMX CIIOCOOHOCTEH W KOHKPETHBIX
ycnoBuid. CamocTosiTenbHas paboTa MOXKET OCYIIECTBIATHCA WHIMBHIYadbHO WM TpyINIamMH B
3aBUCUMOCTH OT LM, 00beMa, KOHKPETHON TEMATUKH CAMOCTOATEIbHONU paboThl, YPOBHSI CII0KHOCTH,
ypoBHsI yMeHui oOydvaromuxcsa. CamocToaTenbHas padoTa BKIIOYaeT B ce0si paboTy ¢ KOHCIEKTOM
JeKIMiA, M3y4eHHe M KOHCIEKTHPOBAHHWE PEKOMEHIYEMOW JUTEpaTypsl, paboTy Hang pedeparom,
HOJArOTOBKY MYJIbTUMEINA-COOOIIEHUI/0KIa/10B, HAYYHO-HCCIEI0BATENbCKYIO paboTy U JIp.

KoHTposib pe3ynbTaToB BHEAyIUTOPHOM CaMOCTOSITENbHOM paboThl O0YyYaroIMXCs MOXKET
OCYILECTBIIAATBCSL B MpeJesiax BpPEMEHM, OTBEJCHHOTO Ha o0s3aTelbHble y4deOHbIE 3aHATHS IO
JUCIUIUIMHE U BHEAYAUTOPHYIO CaMOCTOSITENIbHYIO paboTy oOydaroluxcs MO AMCUMILIMHE, MOXKET
IPOXO/UTH B MUCbMEHHOM, YCTHON MIIM CMELIaHHOM (opme.



[Tpunoxenue 1

I[Inanupyemble pe3ybTaThl 00yUeHHs 1Jis1 GOPMHPOBAHUS KOMIIETEHIMU U KPUTEPUH UX OLleHUBAHUS

Juctumumaa: Python ans ananu3a naHHBIX: BBEICHUE
Kox, HanpaBiieHus TOATOTOBKHU:
15.03.04 ABToMaTu3anus TEXHOJIOIMUECKUX MPOLIECCOB U MPOU3BOICTB
13.03.02 DnexTposHepreTuka 1 JIEKTPOTEXHUKA

Ko Kon, Kon wu wHammenoBanuwe | Kpurepuu olieHMBaHHs pe3yJIbTaTOB 00ydIeHHs
HanMEHOBaHHUE e3yibTaTta OOydYeHUs IO
KOMITETCHITIH pesy e 1-2 3 4 5
NIK JIUCIUTUTHHE (MOJTYJTIO)
He B mnonnoit mepe u ¢ | B nonHoit  Mepe u
3nath (31): Mmexanm3mbl u | He BocmpomsBomut u He | YacTHYHO BOCIIPOHM3BOIUT | MAJIBIM KOJIMYECTBOM | 0e30mIMO0uHO
METOUKN TIOUCKa, | OOBSICHSIET MEXaHM3MBI M | M OOBSCHAET MEXaHM3MBI M | OIIMOOK BOCIIPOM3BOIUT ¥ | BOCIPOU3BOAUT u
aHaiM3a W CHHTe3a | METOAMKH IOMCKa, aHalIu3a | METOJWKHU ITOWCKA, aHaJHW3a | OOBSCHSIET MeEXaHWU3Mbl M | OOBACHAET MEXaHH3MBI H
nHpopmarmy, U cHHTe3a HHOpOpPMAanWW, | U CcHUHTe3a HWH(OpPMAIMHM, | METOIMKH ITOWCKA, aHAJM3a | METOAMKH IOMCKA, aHanIn3a
BKJTIOYAIOIIHE BKJIIOYAIOIIE BKJTIOYAIOIIUE n cuHTe3a uH(OpPMAIMHU, | ¥ CHHTE3a HHGOPMALUH,
CHCTEMHBIH TOAXOJ B | CHCTEMHBI  TOAXOJ B | CHCTEMHBIH  IOAXOJ B | BKIIOYAIOIINE BKITIOYAIOIINE
YK-1. VK11 obnacTu 00pa3oBaHUSL obacTu 00pa3oBaHUs obmacTu 00pa3oBaHUs CHUCTEMHBI  TOAXOA B | CHCTEMHBI  MOAXOX B
Criocoben T obnacta 00pa3oBaHU o0mactu 00pa3oBaHus
OcymiecTBsieT
OCYIIIECTBIATH
BBIOOP aKTyaJbHBIX
TTOHCK, poccHiickux u|y V1 P 3 6
o METh : emaeT ¢ u Oomee
KpUTHYCCKUHN 6 V1) He pemaer TunmuuHBIE Pemaer ¢ 1-2 ommoOkamu | besommbouno petiaer
3apyOeKHBIX aHAIM3MPOBATh  3ajauy, omuOKaMu TUITUYHBIE
aHaJIA3 A CTOYHHKOB TaK 3aJa49n Ha OCHOBE THUIIUYHBIE 3a7a9u Ha | THMIHYHBIE 3a7a49d Ha
CHHTE3 CTo OB, a Ta BBIICTATH €€ 0a3oBbIe 3a1a4u Ha OCHOBE
WHT! e TIOHCK. cOob 1 BOCIIPOU3BEICHUS OCHOBE BOCIIPOM3BEICHHS | OCHOBE BOCIIPOM3BEICHUS
HHPO € MOMCK, COOop COCTaBJISIONINE, BOCIIPOM3BEACHUSA
pManuy, 6Dab CTaHJIApPTHBIX AITOPUTMOB CTaHJApPTHBIX aJTOPUTMOB | CTAaHAAPTHBIX aJTOPHUTMOB
O00OpabOTKY OCYILECTBIIATh CTaHIAPTHBIX AJITOPUTMOB
MPUMCHATH HHGbOpMALHH pelieHus perieHus pertienus
CHCTEMHELH L JIEKOMITO3HUIIMIO 3aJa4H pereHus
HEOOXOIMMOH  IJIst
MOAXOA  JUIs
perreHus
peureHus .
MOCTaBJICHHOI
MOCTaBIICHHBIX
3a/1auH.
3amad

Bnagers (B1): meTomamu
YCTaHOBJIEHHS] IPHYHHHO-
CIICICTBEHHBIX CBSI3eH W
OTIpeIeIeHUs
Haunbosee
cpeay HUX

3HAYUMBbIX

He nmnpumenser wmetoasl
00paboTKH  pe3ysibTaToB
SKCHEPHUMEHTOB

[pumenser ¢ 3 u Oonee

oummbKaMu METO/IBI
00paboOTKH  pe3yibTaToB
JKCIIEPUMEHTOB

IIpumensier c 1-2
OInOKaMK METO/IbI
00paboOTKN  pe3yinbTaToB
IKCIIEPUMEHTOB

Be3zommb0ouHO TpUMEHSIET
METO/IBI 00paboTKH
Ppe3yiIbTaToB
SKCIEPHUMEHTOB




3Hate (32): METOAMKH
MOCTaHOBKK  IEIH |
CIIOCOOBI €e TOCTHKCHHUS,
Hay4YHOE IpeCTaBICHHUE

0 pe3ynbTaTax 00paboTKH

He BocmpousBoaur u He
0OBsICHSIET METOTUKA
MOCTAHOBKH e u
CIIOCOOBI €€ JOCTH)KEHUS,
Hay4YHOE IpE/ICTaBICHHE

0 pesynbTatax 00pabOTKH

YacTHYHO BOCIPOU3BOIUT
U OOBJACHAET METOUKU
MOCTAHOBKH esn u
CIIOCOOBI €€ JOCTH)KEHUS,
HAy4YHOE TPE/ICTaBICHHE

0 pesynbTaTax 00pabOTKU

He B mnonnoit mepe u ¢
MaJIbIM KOJIMYECTBOM
OomuOOK BOCIPOU3BOIUT H
00BSICHSIET METOJIUKU
TTOCTAaHOBKH e u
CIIOCOOBI €€ JIOCTHXKCHHUS,
Hay4YHOE MPEACTaBIICHHUE

B  nonHoii Mepe u
0e301IH00YHO

BOCIIPOU3BOJIUT u
00OBICHAET METOIUKH
IMOCTAaHOBKH e u

CIIOCOOBI €€ JIOCTHXKCHHUS,
Hay4HOE MpeCTaBICHUE

YK-1.2. nHpopmarmn
uHpOpMAIIU uHpOpMAIIU 0 pesynbTarax oOpabOTKU | O pe3yinpTarax 00pabOTKH
CucremMaTusupyer
uHpopman uHpopmaun
" KPUTHUYECKH
aHaMsUpyeT Vumers (Y2): HaXOmuTh U C 3 u Gomee omubKamMu
HHPOPMAIIHIO He naxomur u xputHYecKH C 1-2 ommbkamu HaxoguT | Be3ommO04YHO HAXOOUT H
| KpuriiecKu HE anamusupyer | oNOAHT M KPHTHACCKH | o yTHaeckn aHATM3HpYeT | KpHTHYECKH —aHATM3HpYeT
HOIYICHHYIO M3 | apanmsupoBats SR PYET | apamusupyer . £0 AL 14 HIP; (opMatio py
o uHpopmaio, He06)fozmM I(;}IJ'IH uipopmaimo, HeO6)?OJ:[I/IM ,zum HeO6)?0I[I/IM ,zum
MCTOHHKOB, B | Heobxommmyio st Y .. | HEOOXOAUMYIO AT o o o .
COOTBETCTBUH c . | pemieHMss ~ TOCTaBJICHHOI . | pelmIeHWs ~ TOCTABJICHHOH | pelleHHst  IIOCTaBJIEHHOM
5 DEMEHWA MOCTABNCHHOH | . PEMEHWA  NOCTABNEHHOM | . . B
TPEOOBAHMAME | ooy sazaun
YCAOBHAMI 3791 [T (B2):
MeXaHU3MaMH HIOUCKa
C 3 u Oonee ommbkamu | C 1-2 omudKaMu
uHpopMan, B TOM | He momOupaer MexaHH3MBI Besommbouno mondupaer
noabupaer MEXaHU3MBI | MOAOHpaeT MEXaHH3MBI
4uciae ¢ TPUMEHEHHE | Houcka HHGOpMalMu ajs MEXaHNU3MBI TIOUCKA
noucka wuH(popMaMu U | MoMcKa WHGOPMAIUY IS
COBPEMEHHBIX peIICHUs  HOCTaBJICHHBIX nHOOPMAMH I PeLICHUS
pelIeHuss  MOCTABICHHBIX | PEIICHUS  MOCTaBJICHHBIX
UHPOPMAIIMOHHBIX u | 3amau sanad sanat MOCTaBJICHHBIX 33/1a4
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHi
He B mnonHoit mepe u ¢ o
yK-2. 3uars (34): He o0bscHseT | YactuaHo OOBSICHSET | MaJlbiM Konwl:eCTBOM B momoit  mepe m
Crocoben YK-2.1. Tposonut | cosoxymmocts COBOKYITHOCTb COBOKYITHOCTb OIINOOK 00BsICHSCT Ocsommbouno  oGwacseT
ONPEACIAT aams BIAMMOCBASAHHBIX B3aI/IM}(])1(]:Bﬂ3aHHLIX BSaHMZI;[BHSaHHLIX COBOKYITHOCTb COBOKYTIHOCTS
Kpyr 3aaad B | MOCTAaBJICHHOU 3aJ1au yi B3aMMOCBSI3aHHBIX
pamKax Henn - 3ama4 3aa4 B3aMMOCBSI3aHHBIX sanau
NoCTaBIeHHOH | (opMymHpyeT sajad
LeNH U | COBOKYITHOCTB
Y Yumets (V4): onpenensith
BBIOUpATH B3aMMOCBSI3aHHBIX
Kpyr 3amad M HX C 3 u Oonee ommbkamu | C 1-2 ommbOkamu | besommbouyno ompexenser
ONTUMAIIbHBIC | 3a/1ad, KOTOpBIE He onpenensier kpyr 3amad
B3aUMOCBSI3b B paMKax ONpeNesAeT KPYyr 3aJad W | ONpeAesseT Kpyr 3axad U | Kpyr 3a7a4 u 150,
crmoco0bl  MX | HEOOXOIMMO U UX B3aHMOCBS3b B paMKax
l/136paHH]>IX BHI0B o UX B3aUMOCBA3b B paMKax HX B3aMMOCBA3b B paMKax B3aMMOCBA3b B paMKax
pelieHus, pemmnTs AL ee . BBITOJIHACMBIX 3a/IaHUI o o .
npohecCHOHATBHOM BBITOJIHACMbIX 3a/IaHUI BBITIOJIHACMBIX 33IaHUH BBITIOJIHACMBIX 33IaHUH
HCXO0a4a n3 JOCTHXXCHHUA.
JIeATENBHOCTH

JIENCTBYIOLINX




MIPaBOBBIX
HOPM,
HMMEIOIIHNXCS

pecypcoB
OTrpaHUYCHUH

u

Brnagers (B4): HaBBIKOM C 3 u Oonee ommobkamu | C 1-2 ommbOkamu | besommbouno
He pacnpenenser cBou
pacnpeneneHus CBOHMX L pacnpenemnser CBOM | pacmpeneiser CBOM | pacmpeneiser CBOM
o N JEUCTBUSI MO  PEIICHHIO o N o
JNEUCTBUH MO PpELIeHHI0 JEUCTBUSI MO  pEIIeHHIo | AeHCTBHA 1O  PEHICHHIO | JEWCTBUS IO  PEIICHUIO
MIOCTaBJICHHBIX 3324
MOCTaBJICHHBIX 3a]a4 MOCTaBJICHHBIX 3324 MOCTABJIEHHBIX 3a/a4 MOCTABJIEHHBIX 3a/a4
He B nomnoit mepe u ¢ | B nomHol Mepe u
3nate  (35):  criocoBh He BocmpomsBoanT u He | YaCTHYHO BOCHPOU3BOAUT | MaibiM KOJIMYECTBOM | 0e30mIMO0IHO
) 00BsICHSCT crnocoObl | 1 OOBSACHAET  CIOCOOBI | OMMOOK BOCHPOW3BOAUT H | BOCIPOH3BOIMT u
peuieHuss MpPaKTHYECKUX
sanad CCYDCRI 4 | DECHUS  TIPAKTHYECKHMX | PEICHHS — MPAKTHYECKHX 00BsICHSET CHocoO0bI | OOBSCHAET CHOCOOBI
or aH}AquyII)x P 3ajad, pecypcsl u | 3amad, pecypcsl W | pemIeHUss  TPAKTHYECKUX | PEHIeHHs  MPAKTUYECKHX
p OTPaHNYEHHUS OTPaHNYEHHUS 3a1ad, pecypcel u | 3amad, pecypcel u
OrpaHNYCHUS OrpaHNYCHUS
Ymets (V95):
VK-2.2. BsiOupaer P —— He mwianupyer | C 3 u OGomee ommbkamu | C 1-2 ommbOkamu | besommbouyno mmaHHMpYyeT
ONTUMAIbHBIN coﬁchfeHH o COOCTBEHHYIO IUIAHUPYeT COOCTBEHHYIO | IUTAaHUPYET COOCTBEHHYIO | COOCTBEHHYIO
coco0  pemeHus Y JIEATeNbHOCTh HCXOIS W3 | AESITENbHOCTh HCXOMAS U3 | JEATEIbHOCTh MHCXOAS W3 | AEATENbHOCTh HCXOAS U3
AICATCABHOCTD MEXOMA M3 | 1o omunxest pecypeos HMEIOIIIXCS PECYPCOB HUMEIOIIUXCS PECYpPCOB HUMEIOIIUXCS PECYpCOB
3aj1a4, HCXOIsd U3
1ad, it HMEIOILHXCS PECYPCOB pecyp pecyp pecyp pecyp
HMEIOIIHXCSI
pecypcos u
OTpaHUYEHHUH

Bnaners (BS): nHaBeikamu
HCIIOJIb30BaAHUS
HUMEIOIIUXCS
JUISL YCTICIITHOTO
BBIIOJIHCHUS
MOCTaBJICHHBIX 33/1a4

pecypcos

He ucnonssyer
UMEIOIIHECsT PECypChl IS
YCIEITHOTO

BBINTOJTHEHUS
MIOCTABJICHHBIX 33734

YacTu4yHO UCTIONb3YyeT
UMEIOIIHECsT Pecypehl Ui
YCIIEIITHOTO

BBIITOJTHEHUS
MOCTABJICHHBIX 33734

He B mnonnoit mepe u ¢
MaJbIM KOJIMYECTBOM
OmMOOK HCIIONB3YET
HUMEIOIINECS] PECYpCHl JUIS
YCIIEIIHOTO

BBITIOJTHEHUSI
TIOCTaBJICHHBIX 33124

B MOJHOW  Mepe U
6€3011M00YHO UCTIONB3YET
UMEIOIIHEeCs Pecypehl UL
YCHELIHOTO

BBITIOJIHEHUS
MOCTaBJICHHBIX 3314




KAPTA

[Ipunoxenue 2

00ecreYeHHOCTH JUCHUIIJIMHBI Y4eOHOH M Y4eOHO-MeTOoUYeCKOii JTUTepaTypoil

JucrunnuHa: Python niis aHanu3a 1aHHBIX: BBEJICHUE

KOI[, HaIpaBJICHHUSA IIOATOTOBKHU:

15.03.04 ABTomMaTu3aus TEXHOJIOTHYECKUX MPOLIECCOB U ITPOU3BOJICTB
13.03.02 DnexTposHepreTHKa U MEKTPOTEXHUKA

Ne
n/n

HazBanme yueOHOTO, yaeOHO-METOANIECKOTO
W3/IaHU, aBTOP, U3ATEIbCTBO, BU H3JaHH,
TOJ M3aHUSA

Kommae-
CTBO K-
3eMIUTIIPOB
B BUK

KonTuarent
oOygaromuxcs,
HCTIONB3YIO-
OIUX YKa3aH-
HYIO JIUTEpa-
Typy

ObecnedeHHOCTh
oOygarommxcs
JIUTEPATYpPOH,

%

Hammaue
ANIEKTPOHHOTO
BapHaHTa B
29BC

(+1)

TutoB, A. H. Python. O6paboTka gaHHBIX
yaeOHO-MeToanueckoe mocooue / A. H. Turos, P.
®. TasueBa. — Kazanp : KHUTY, 2022. — 104 c.
ISBN 978-5-7882-3171-6. — Teker :
hIIeKTPOHHBIH // JlaHb : 35eKTpOHHO-OMONIHOTEUHAs
cucrema. URL.:
https://e.lanbook.com/book/331019

OP

83

100

TuroB, A. H. OG6pabGorka nanueix B Python.
OcHOBBI paboThl ¢ OubaroTekoit Pandas : yuebHO-
Mmeroguyeckoe mocobue / A. H. Turos, P. .
TasueBa. — Kazaup : KHUTY, 2022. — 116 ¢. —
ISBN 978-5-7882-3164-8. — Teker :
PIIEKTPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIHOTEUHAS
crcTema. URL.:
https://e.lanbook.com/book/331013

OP

83

100

Makkuany, Y. Python u aHanu3 JaHHBIX.
IMepBuuynas o0paboTKa MAHHBIX C NPHUMEHEHHEM
pandas, NumPy wu Jupiter : cnpaBounuxk / V.
MakkiHHM ; TIepeBojJ C aHrmickoro A. A.
Cnunkuna. — 3-e u3g. — Mocksa @ IMK Ilpecc,
2023. — 536 c. — ISBN 978-5-93700-174-0. —
TexkcT : »nexTpoHHbIH /  JlaHb 3JIEKTPOHHO-
OoubIMoTeYHas cucrema. URL:
https://e.lanbook.com/book/348086

OP

83

100

OP — aneKkTpoHHBI pecypc Ui aBTOp. IMOJb30BAaTeNell JOCTYNEH dYepe3 DIeKTPOHHBIN
Katasor/JnexkTpornyto oudamnorexy TUY http://webirbis.tsogu.ru/
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JlonoiTHeHUs ¥ U3MEHEeHU sl
K padoyeii mporpaMMe JMCHUILTAHBI

Python nuis anajim3a JaHHBIX: BBEJACHHE
Ha 2024-2025 yueOHbI# TO]1

JlomoyHeHHs: ¥ U3MEHEHHsI B pa0ovyr0 mporpammy He BHocsTCs (mucyuniuna 6 2024-
2025 yuebnom 200y He usyuaemcs).

I[OHOJIHCHI/ISI 1 N3MCHCHUA BHEC: /
/!
#

Crapmuii npenoaaBaTeab A.A.Onbirteitn

o

JlononHenus (M3MeHeHus) B pabouyro mporpaMMy pacCMOTPEHBI U 0JI00pEHBI Ha 3aCeAaHUU
Ka(be,[[pl)l C€CTCCTBCHHOHAYYHbBIX U T'YMAHUTAPHBIX JUCHHUILINH.

3aBenyromuii kadeapoi - // C.A. TaTbIHEHKO
y V4
v /

COI'JTACOBAHO:
y
W.o. 3aBenyromiero BeImycKaromei kaheapoit L e ot E.C. YnxukoBa

«22y» anpens 2024 .
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