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HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBI

Heabp TMCHMIUVIMHBI. TIPUBUTHE O0YYAIOUIMMCS HABBIKOB PaOOTHI ¢ OOJIBIIMMH JTaHHBIMH, MX
00paboTKOI 1 BU3yalH3aIiell Ha COBPEMEHHOM SI3bIKE ITPOrpaMMUpOBaHus Ha puMmepe Python.
3axauu TMCHMIUIHHBI.
— ®opMmupoBaHHE HAaBBIKOB BIIAJICHUS OCHOBaMHU IIporpaMMupoBanus Ha Python;
- q)OpMI/IpOBaHI/Ie " pa3sBUTHC YMCHI/Iﬁ IMPOBOAUTD Ka4eCTBECHHBIN aHaIN3 JAaHHBIX C IIPUMC-
HEHHEM CTATUCTHKH, UCIOJIb30BaHUs OMOIMOTEK M MOJYJEH Al yCKOpEeHHOW 00paboTKu

JaHHBIX,

— @opMHUpOBaHUE HABBIKOB MPEOCTABICHUS OOJBIINX U CIOKHBIX HAOOPOB JTaHHBIX B TIPO-
CTOM Y HArJIsTHOM BHJIE KCIIEPUMEHTAIBHBIX padOT BO BpeMs OOYYCHHS U B MOCIEIYIO-
e npodeccuoHaIbHOM NeITeTbHOCTH.

2.

Mecto aucuuniusbl B crpykrype OIIOII BO

Hucuunnuna «Python nns aHanm3a JaHHBIX: BBEAEHHE» OTHOCUTCS K JAUCLMILIMHAM
00s13aTesIbHON YacTu y4eOHOro IJIaHa U BXOAMUT B COCTaB OOIEYHUBEPCUTETCKOIO OJI0Ka 3JEKTUBHBIX
quciuminH «udposas nHxeHepusi».

Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOEHUS! TUCLMITIIMHBI SBIISIOTCS:

3Hauusd:;

— JIMHEWHas u BCKTOpHAasiA anre6pLI, TCOpHUA BCPOATHOCTHU, IJICMCHTLI MaTeMaTH4eCKOM

CTaTUCTHUKY;
— OCHOBBI TEOpUU MHPOPMALIUU U KOJUPOBAHUS.

YmMmenus:

— HCIIOJIb30BaThb ITPOTpaMMHBIC CPCACTBA pCaIn3allun I/IH(1)OpMaI_II/IOHHBIX IMpOoHIeCCCOB;

— HCHOJIB30BaTh JIOKAJIbHEIC U TJIO0AIbHBIC CETH.

Bnanenue:

— HABBIKOM TCMAaTUYCCKOI'O ITOMCKa I/IH(l)OpMaI_[I/II/I W aHHOTHUPOBAaHUA UCTOYHUKOB,
—  CHOCOOHOCTBIO IMPUMCHSATDb CHCTEMHBIN I10JIXO. IIpu pCHICHUHN 3aJla4 IO COCTABJICHUIO

IIPOrpaMM.

CopepxaHue NUCUUIUIMHBI SBISETCS JOTMYECKUM MPOAOKEHUEM COJEp)KaHUS JHUCLUIIINH
«Matemarukay, «L{upposas KynpTypay.

3. Pe3yabTaThl 00y4eHHUs 10 JUCHMILIHHE

Hpouecc N3YUCHUS JUCHUIIIIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CICAYIOIHNX KOMIIETEHIIUHN

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  MpH
YK-1.1. OcymecTBisieT BBIOOp | PEIIEHWH MOCTaBJIEHHOM 3a1aun.
YK-1. aKTyaJbHBIX poccHiickux W 3apyOexHbix | Ymers (Y1): AnammsupoBath Mpe/ICTaBICHHbIE

Crioco0eH OCyNIeCTBIISITh TOUCK,
KPUTHYECKHI aHAIN3 W CUHTE3
urbopmarmm, MPUMEHSTH
CHUCTEMHBII TOIXO/ IS PEIICHHSI
IIOCTABJIEHHBIX 3a/1a4

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

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

Bnagers (Bl): Metoaukoit momcka, cOopa
00paboTk  WHMOpMANKWH,  HEOOXOAUMOW  TpPH
pELICHUH TOCTABJIECHHOM 3a1a4H.

YK-1.2. CucremaTusupyeT 1 KpUTHYECKU
AQHAM3UPYET MH(OPMALHUIO, MOTyYCHHYIO
U3 Pa3HBIX HCTOYHUKOB, B COOTBETCTBUH C
TpeGOBAHUSMU U YCIOBHAMH 3a1a4H.

3Hath (32): METOAMKU MOCTAHOBKH LIEIH U CIIOCOOBI
ee  JOCTWKEHMs, HAydHOE IPEACTABICHHE O
pe3ynbpTaTax 00pabOTKH HHPOPMAITHH.

YMetb (Y2): HAXOAUTh W KPUTHYECKU aHATHU3UPOBATh




uHdopmalmio,  HEOOXOAUMYIO
[IOCTaBJIECHHOM 3a/1a4H.

JUIA peuieHusn

Bnaners (B2): Brnagers (B2): mexaHu3mamu mnoucka

METOIUKU
peieHun

VYK-1.3. Hcnonssyer
CHCTEMHOI0  IOJX0Aa
HOCTABJICHHBIX 3a/1a4.

npu

vHpOpPMAIMKM, B TOM 4HCIE C TNPUMCHCHHUEM
COBPEMEHHBIX HH(POPMAITHOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

3HaTh (33): OCHOBHBIC METOABl  HAy4YHO-
HCCIIEIOBATEIbCKON  JIGSITENIbHOCTH B paMKax

NPUMEHEHUA CHUCTEMHOI'O MNOAXOJa IIPpU PEIICHUU
IIOCTaBJICHHBIX 3a1a4

Ymers (V3): paccMaTpuBaTh BO3MOXHBIC BapHaHTHI
pellicHus 3ajady, OICHWBAas WX JOCTOMHCTBA U
HEJIOCTaTKH

Bnagers (B3): HaBbIKAMH aHaJIn3a
METOJOJIOTHYECKHX TMPOOIeM, BO3HHUKAIOUIMX TPU
peLIeHUH MPAaKTHIECKHX 33/ad.

VYK-2. CnocobeH ompenenirs
Kpyr 3a1a4 B pamKax
HOCTABJICHHOH 1€ ¥ BHIOUpATh

ONTUMAJbHBIE crmoco0Bl X
peleHus, HCXOIS u3
JICHCTBYIOIIMX IIPaBOBBIX HOPM,
HUMEIOLIUXCS pecypcoB "
OTpaHUYECHUN

VK-2.1. IlpoBoauT aHanu3 MoCTaBIeHHON
nemd u - (pOpMYyTHPYET COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 3a/1a4, KOTOpBIC
HEOOXOIMMO PELINTH IS €€ JOCTHKECHHS.

3HaTh (34): COBOKYMHOCTh B3aMMOCBSI3aHHBIX 33/1a4.

YMmere (Y4): ompenmensaTh Kpyr 3agad W HX
B3aUMOCBSI3b B paMKax  W30paHHBIX  BHJOB
PO eCCHOHATTBHOM IEeSITENLHOCTH.

Brnamere (B4): HaBBIKOM pacmpenelieHHs CBOHX
JIEHCTBUM IO PEIIEHUIO MOCTABJICHHBIX 3a/1a4

VK-2.2. BribupaeT onTUMaibHBIN CIOCO0
peLIeHHUs 3a/1a4, MCXOAs U3 UMEIOILUXCS
PeCypcoB U OrpaHUYEHUI.

3HaTh (35): crmocoOkl penIeHus MPaKTUIEeCKUX 3a1ad,
pecypchl M OTpaHUYCHUSL.

Ymerb ¥5): IUIAaHUPOBATh COOCTBEHHYIO
JICATEIBHOCTh UCXO/ISl U3 HMEIOIINXCSl PECYPCOB.
Bnanets (BS): HaBBIKaMH WCIIOJIb30BaHUS

UMEIOIUXCSA PECYpPCOB AN YCIIEIIHOTO BBIIOIHECHHS
MOCTABJICHHBIX 3a/1a4.

VK-2.3. AHamm3upyer JAeHCTByromIee
3aKOHOJATENbCTBO M IPABOBBIE HOPMBL,
perympyromue 00macTpb

npodeccHOHANBHO A TeNEHOCTH

3nath (36): MACHCTBYIOIIME TMPAaBOBBIE HOPMBI H
OTpaHUYCHHS, OKa3bIBalOIIHe perymupyloiee
BO3JIEUCTBUE HA MPOPECCHOHAIBHYIO ISSITEIILHOCTh

Ymets (Y6): HAXOAUTH HOPMATUBHBIE JOKYMEHTHI B
cBOeH MpopeCCHOHANTBHON ~ IEATENFHOCTH |
HOPHMEHSTh HX.

Brnagers (B6): HaBblkamMu paboOTBI C HOPMAaTHBHO-

IIpaBOBBIMU JOKYMCHTaMH B 06JT3.CTI/I
PO EeCCHOHATTBHOM JeSITENLHOCTH.
4. O0beM AUCHUILINHBI
OO0t 00beEM TUCHUIUINHELI COCTABIAET 3 3aueTHBIX equHuLbl, 108 yacos.
Tab6muna 4.1
AyIuTOpHBIE 3aHATHSI/KOHTAaKTHas padora,
CamocrosTens dopma
dopma Kypc/ Jac. Konrpoub, .
Has paborTa, MIPOMEKYTOUHON
o0ydeHHs | cemecTp [paktnaeckue | JlabopaTopHEI yac
.HGKIII/II/I gac. arrecrauun
3aHATHUA € 3aHATUA
OoyYyHas 2/4 16 - 32 60 - 3a4er
3a04Hast 2/4 6 - 8 90 4 3a4eT




5. CTpykTypa U coaep:kaHue TUCHUTITIHHBI

5.1. CtpykTypa JUCHUIUINHEI.

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.
pasiena
VK-1.1 JlaGopaTopHast
VK-1.2 pabora,
1 1 OcHoBsI cuHTaKcHca Python 2 - 4 6 12 VK-1.3 YCTHBII OTpOC
VK-2.1
VK-2.2
VK-2.3
VK-1.1 JlaGopaTopHast
VK-1.2 pabora,
. VK-1.3 YCTHBIH ompoc,
2 2 Beenenue B Data Science 2 - 4 2 8 VK21 <eiic
VK-2.2
VK-2.3
VK-1.1 JlaGoparopHas
VK-1.2 pabora,
VK-1.3 YCTHBII onpoc
3 3 O06paboTka TaHHBIX 2 - 8 4 14 VK21
VK-2.2
VK-2.3
VK-1.1 JlaGoparopHas
VK-1.2 pabora,
VK-1.3 YCTHBII OIPOC
4 4 OCHOBBI CTaTUCTUKHI 4 - 4 8 16 VK-2.1
VK-2.2
VK-2.3
VK-1.1 JlaGoparopHas
VK-1.2 pabora,
5 5 PasBenpiBaTenbHBII aHamn3 4 ) 8 20 32 VK-1.3 YCTHBII Onpoc
JAHHBIX VK-2.1
VK-2.2
VK-2.3
VK-1.1 JlaGoparopHas
VK-1.2 pabora,
6 6 Buzyanusanus 1aHHBIX 2 - 4 20 26 ijﬁ:ﬁ yCTHI;ZIﬁOCHpOC’
VK-2.2
VK-2.3
Utoro: 16 - 32 60 108
3a04Has popMma o0ydenus (3PO)
Tabnuna 5.1.2
C / AyAUTOpHBIE 3aHATHS,
Ne TPYKTYPa JHCHHIIHHBIMOLY I yac. CPC, | Bcero, K K OuenouHble
n/m Howmep yac. qac. on i cpezacTBa
HaumenoBanue pazgena JL IIp. JIab.
paszena
VK-1.1 JlabopatopHasi
VK-1.2 pabora,
VK-1.3 YCTHBIM OIIPOC
1 1 OcHoBbI cuHTaKcuca Python 1 1 12 14 VK21
VK-2.2

VK-2.3




VK-1.1 JlaGoparopHast
VK-1.2 pabora,

VK-1.3 YCTHBII 0npoc
VK-2.1
VK-2.2
VK-2.3

2 2 Bsenenue B Data Science 1 - 1 12 14

VK-1.1 JlabopatopHast
VK-1.2 pabora,

VK-1.3 YCTHBII onpoc
VK-2.1
VK-2.2
VK-2.3

3 3 O0paboTKa JaHHBIX 1 - 1 12 14

VK-1.1 JlaGoparopHast
VK-1.2 pabora,

VK-1.3 YCTHBII onpoc
VK-2.1
VK-2.2
VK-2.3

4 4 OCHOBBI CTATUCTHKHU 1 - 2 16 19

VK-1.1 JlabopatopHast
VK-1.2 pabora,

PasBenpiBaTeNnbHbI  aHAINA3 VK-1.3 YCTHBIH 01poc
TAHHBIX VK-2.1
VK-2.2
VK-2.3

VK-1.1 JlabopaTopHast
VK-1.2 pabora,

VK-1.3 YCTHBII onpoc
VK-2.1
VK-2.2
VK-2.3

6 6 Busyanuzaius taHHBIX 1 - 1 20 22

VK-1.1 Tect
VK-1.2
VK-1.3
VK-2.1
VK-2.2
VK-2.3

7 3ayer - - - 4 4

Hroro: 6 - 8 90 108

04HO-3204Has (popma o0yuenus (O3PO) - He npegycMOTpEHa.

5.2. ConeprxaHue TUCHUILIIUHBI.
5.2.1. Coneprkanue pa3aesoB JUCIUTUIUHBI (TUIAKTUUECKUE €IUHUILIBI).

Pa3nen 1. «OcHoBbI cuHTaKcuca Pythony.

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

VYcranoska Python 3. Yceranoska Jupyter Notebook. 3amyck Jupyter-0moknora. KomOunanmm kiasu.
Tema 2: OcHoBHbIe MaTeMaTH4eckue AeiictBus B Python.

Crnoxutp. Beraects, YMHOXkHUTh. Pasnenuts. [lomyunTs memyro gacte or nenenus. llomyunts ocTtaTok OT
JeneHusi. Bo3BecTy B CTEIEHB.

Tema 3: Ilepemennble. Onepanuu ¢ nepeMeHHbIMH.

HUcnionp3oBanne niepeMeHHbIX. [IpaBUIIbHBIN BBIOOP MepeMeHHBIX. Jlo0aBienne HHpOpMAaIi B TIepEMEHHBIC.
UwcnoBbie TATIHL JaHHBIX. bynesrie 3Hadenns. CTpoku. [lata u BpeMs.

Tema 4: IIpocTbie U cocTaBHbIE ycI0BUsL. LIHKIIBL.
Bri6upaem ¢ momoripto oneparopa if. Cosaem UKL ¢ TOMOIIBIO KITFOUeBbIX clioB while u for.




Paznen 2. «<BBenenne B Data Science».
Tema 5: CTpyKTYypBI JaHHBIX.

Cromcok. CrnoBapb. MuoxkectBo. Koprexx. BcerpoeHnsie ¢yHkuum mnocnenoBarenbHocTell. CnmcKoBoe,
CJIOBapHOE M MHOKECTBEHHOE BKJTFOUEHMS.

Tema 6: CTpoKOBbI€ BeJTUYMHBI.

Pasmuns mexay crpokamu. Co3laHWe CTPOK, BKITIOYAIOIINX CICIHATBHBIE CUMBOJBL. BBIOOp OTIEIBHBIX
cumMBoJIoB. OOpaboTka cTpok. [lonck 3HaueHus B cTpoke. DopMaTUpOBaHKE CTPOK.

Tema 7: ®yHKUMMH.

[poctpancTBa nMeH, 007AaCTH BUIMMOCTH M JIOKAIbHBIC (yHKINMH. B03BpaT HECKOIBKHX 3HAYCHHH.
AHOHUMHBIE (J5IMOa) (DYHKIUM.

Tema 8: Kak mucarth KpacuBblii kox Ha Python?

HazBanmsi oObexktoB B Python. Maker woma. Kommentapuu. I[IpobGembr okomo OWHapHBIX OIEpaTOpOB.
CkpuHkacT: opopmienue GpyHakuuu o cranaapty PEP-8.

Paznen 3. «O0padoTKa TaHHBIX?.

Tema 9: buosmmorexa Pandas nsist 00padoTKu JaHHBIX.

O06bexkT Series. O0bexT DataFrame. HnekcHble 00bekThL. ba3oBast GpyHKIMOHATBHOCTD
Tema 10: MeToabl rpynnupoBKH JaHHbBIX.

Mexannsm GroupBy. ArperupoBanue ganabix. Meron apply.

Tema 11: O0beanHenne Ta0 ML,

KomOmHMpoBanwe u ciusHue HaOOpoB nMaHHBIX. CnmsHEe 00bekToB DataFrame kak B 0a3ax JaHHBIX.
Coemunenne 1o nnaekcy. Konkarenarus Bromibs ocu. KoMOMHMpOBaHME MepeKphIBAIOIINXCS JTaHHBIX

Tema 12: OuncrTka JaHHDBIX.

OO0paboTKa OTCYTCTBYIOUIMX JaHHBIX. DUIbTpanus OTCYTCTBYIOUIMX JAaHHBIX. BocmonHeHne OTCYyTCTBYIOMINX
nanHbIX. [IpeoOpa3oBaHue JaHHBIX.

Paznest 4. «OCHOBBI CTATHCTHKHY.
Tema 13: OnucaTtejbHbIe CTATUCTHKH U IPa(UKH.

OmmcatenbHble cTaTUCTUKH. Mepsbl 1ieHTpa KBaprumin. Mepsl pasdpoca. Beiopockl. ['paduku. Omucanue u
WHTEpIIpETaIys rpaduKoB.

Tema 14: OcHOBHBIE IOHSATHS MATEMATHYECKOIH CTATHCTHKH.

Pacnipenienienre BeposITHOCTEM JNUCKPETHOM CiydailHOM BelMYMHBL Martemarnuyeckoe oxuaanue. Jucnepcus.
Pacrnipenienienre  BEpOSITHOCTEM HENPEPBIBHOM CilydailHOM BenuunHbl. HopmaiibHast ciyvaiiHass BelIWYMHA.
HenrpansHas npeaenabHas TeopemMa

Tema 15: JloBeputeibHbIe HHTEpBaIBLI Ha Python.

Kak omeHuts TreHepaTbHYIO COBOKYIMHOCTH? JOBEpUTENBHBIM WHTEpBaT I WCTHHHOTO CPEIHETO.
Pacnpenenenue CrprofieHra.

Tema 16: TectupoBanue rumnores.

Pasnocte cpeanux. TecTupoBaHue pasHOCTH CpenHMxX. JlOmyIneHHMs TIIpU HKCIOJIb30BaHUU  (HOPMYIL
Pacrnipenenenvie pa3HOCTH MPOTIOPLIUHA.

Pazgen S. «Pa3BeabIBaTeIbHbII AHAJIM3 JAHHBIX».

Tema 17: IlepBUYHBIN 0CMOTP TaHHBIX.

IlepBUUHBII OCMOTp JaHHBIX.

Tema 18: IlepBu4HbIi aHAIN3 JaHHBIX.

TlepBryHbIil aHATTU3 TaHHBIX.

Tema 19: KoppeassunoHHbIH aHAIN3.

Koppensiuuu juis uncnoBeix cronduo. @yHkuus pairplot n3 Moyns seaborn.
Tema 20: AHATN3 HOMMHATHBHBIX IlepeMEHHBIX.



[Mpumenenue ¢pynkmm boxplot. Pacnpenenenue orieHOK O HOMUHATHBHBIM ITPU3HAKAM.

Paznen 6. «Busyanusanusi JaHHBIX».

Tema 21: I'paduueckne Bo3mMokHocTH Pandas.

Pucynxu u moarpaduku. L{Bera, MapkepsI ¥ CTAIN JTMHWH. PrcKku, METKH 1 HaAITUCH.
Tema 22: Metoasi plot, subplots.
INoctpoenue rpadukor. TekcroBele Haamucu Ha rpaduke. HaumeHnoBanue oceil. Pasmenienue rpadukoB Ha

Pa3HbIX ITOJISAX

Tema 23: I'mcTrorpaMMsl pacnpenejieHus1 MPU3HAKOB.

I'mcrorpammel ¥ TpaMKu MIOTHOCTH.

Tema 24: OcHoBHBIe THIIBI TpadgukoB B Plotly.

Jlunetinpie rpaduky. CtomdUyaTeie AMarpaMMEl. JlparpaMMBl paccesTHst

5.2.2. Coneprkanue AUCIMIUIMHBI IO BUaM Y4eOHBIX 3aHATHH.

JleKIIHOHHBIE 3aHSITUSA

Tab6muua 5.2.1

Ne Howmep paznena O0beMm, gac. Tema exunn
n/m JUCLUILIMHBL 0P0 300 0390
1 0,5 0,25 0 VcraHoBKa, 3amyck u pabota B Jupyter Notebook
2 1 0,5 0,25 0 OCHOBHbIE MaTeMaTHIeckHe aeiicTBus B Python
3 0,5 0,25 0 Iepemennsie. Onepayy ¢ HepeMeHHbIMU
4 0,5 0,25 0 TIpocThle M cocTaBHbIe YCI0BHA. LIUKIbI
5 0,5 0,25 0 CTpyKTYpbI JaHHBIX
6 5 0,5 0,25 0 CTPOKOBBIE BETHUHHEI
7 05 0,25 0 OyHKUMHL.
8 0,5 0,25 0 Kak nicarp kpacuBblii ko Ha Python?
9 0,5 0,25 0 Bubmiorexa Pandas ams 06paGoTKH JaHHBIX
10 3 0,5 0,25 0 MeTo/Ib! IPYTIAPOBKY JAHHBIX
11 0,5 0,25 0 OO0beMHEHNE TAOIHIL
12 0,5 0,25 0 OumrcTKa JAHHBIX
13 1 0,25 0 OnucarenpHble CTATHCTHKH U TPaduKH
14 4 1 0,25 0 OCHOBHbIE TIOHATHS MATEMATHYECKOH CTATHCTHKY
15 1 0,25 0 JloBepuTenbHbIE HHTEpBANL Ha Python
16 1 0,25 0 TecTrpoBaHHE TUIIOTE3
17 1 0,25 0 TepBHTHEIH OCMOTP JTAHHBIX
18 5 1 0,25 0 TlepBUYHbIN aHAIN3 TAHHBIX
19 1 0,25 0 KoppensImoHHbIi aHaHu3
20 1 0,25 0 AHATTI3 HOMHHATHBHBIX MTEPEMEHHBIX
21 0,5 0,25 0 I'paduueckue BosmMoxkunoctr Pandas
22 6 0,5 0,25 0 MeTonsi plot, subplots
23 05 0,25 0 T HCTOrpaMMBI pacTIpeIeNIeHHsT TPH3HAKOB
24 0,5 0,25 0 OcHoBHbl€e THIIB rpadukos B Plotly
HUroro: 16 6 0 X

IIpakTnyeckue 3aHATUS
[TpakTudeckue 3aHATHs yueOHBIM IJITAHOM HE IPETyCMOTPEHBI.

JlaGopaTopHblie paboThI

Tabmuma 5.2.2

| Ne i/ | Howmep paznena

O0beM, vac.

HanmeHoBaHue 1abopaTopHO# paboTh




JUCLIMIUIAHEI OdO 300 0300
1 1 4 1 - OcHoBHI s13b1Ka Python
2 2 2 0,5 - Bcerpoennsie CTpyKTypHI TaHHBIX, QyHKIMH U (aiiisl
3 2 0,5 - OcHoBbl NumPy: MaccuBbl 1 BEKTOPHbIE BBIYHCIICHHS
4 4 0,5 - IlepBoe 3HaKoMcTBO ¢ pandas
5 3 2 0,5 - ArperupoBaHue JaHHBIX U TPYIIOBBIE OllEpALlUK
6 2 - - OumncTKa U HOArOTOBKA JaHHBIX
7 4 2 1 - OCHOBBI MaTEMaTHYECKOH CTaTUCTUKU
8 2 1 - Teopus BeposTHOCTH
9 4 1 ) TlepedopmaTupoBanye TaHHBIX: COSIUHEHHE,
5 KOMOMHHPOBaHHE ¥ M3MEHEHHUE (OopMBbI
10 4 1 - KoppensiunoHHBIH aHATN3 TaHHBIX
11 6 4 1 - [TocTpoenue rpaKOB M BU3yaIH3aIHs
HUroro: 32 8 -
CamocrosiTeIbHAS paﬁoTa CTyJA€EHTa
Tabmnuua 5.2.3
Ne /i Howmep paznena O6bem, gac. Tema Bitx CPC
JUCHHILTIIET 000 [ 3P0 | 0d0
OcBoeHne JIEKIIHOHHOTO
1 1 6 12 - OcHoBsl cuHTakcuca Python Marepuaia;  IOATOTOBKA K
71a00pPaTOPHBIM 3aHATHIM
OcBoeHne JIEKIIHOHHOTO
2 2 4 - Brenenne B Data Science Marepuana;  MOJIrOTOBKa K
71a00pPaTOPHBIM 3aHATHIM
2 OcBoeHne JIEKIIHOHHOTO
3 4 8 - Ketic Ne 1. «Yranait Yucimo»n Marepuana, - HOAroToBka - K
1a00paTOPHBIM 3aHATHSM,
pelieHue Keica
OcBoeHne JIEKIIHOHHOTO
4 3 8 16 - O06paboTka JaHHBIX Marepuaia;  IOATOTOBKA K
71a00pPaTOPHBIM 3aHATHIM
OcBoeHue JICKIIUOHHOTO
5 4 10 16 - OCHOBBI CTATHCTHKH MaTepHaia;  IOArOTOBKAa K
71a00paTOPHBIM 3aHSATHIM
OcBoeHne JIEKIIHOHHOTO
6 5 10 12 - PazBenpIBaTeIbHBII aHATN3 TAaHHBIX MaTepHaia;  IOArOTOBKAa K
71a00pPaTOPHBIM 3aHATHIM
OcBoeHue JICKIIUOHHOTO
7 2 4 - Busyanuzauus 1aHHbIX MaTepuasia;  MOJArOTOBKa K
712a00paTOPHBIM 3aHATHIM
6 OcBoenne JIEKIIUOHHOTO
8 18 18 ) Keific Ne 2. «Krto xouer Marepuana;  MOJIrOTOBKa K
MHJUTHOHEPOM KMHOIPOKaTa?» 71a60paTOpPHBIM 3aHATHSM,
peleHue keica
9 1,2,3,4,5,6 - 4 - IMoaroToBka K 3a4ety
HWroro: 60 90 -
5.2.3. HpeHO,Z[aBaHI/IC JUCHUIIIIMHBI  BCACTCA C MNPUMCHCHUCM CJICAYIOMIUX BHUO0B

00pa30BaTeNbHbIX TEXHOJIOTHA:
- mpoOseMHast JICKITUs, JISKIUs-ANaJIoT, BU3yalu3aius ydeonoro Mmarepuana B PowerPoint B

AUAJIOTOBOM PCIKUMCE,

- IUCKYCCUOHHBIE TEXHOJOTUU (JICKIIMOHHBIC 3aHATHSA);
- paboTa B MalbIX Tpymmax (1abopaTopHbIE 3aHATHSA);
- KEWC TEXHOJIOTHUA.

6. TemaTHKa KypCOBBIX PadOT/IIPOEKTOB




KypcoBbie paboThl/IpOoeKThl YIEOHBIM IJIAHOM HE MPEIYyCMOTPEHBI.
7. KonTpoJbHbIe padoThl
KonTtponbHbie paboThl IpenycMOTPEHB! YIEOHBIM TUIAHOM ISl 3209HON (POPMBI 00YUEHUSI.
7.1. Meronnyeckue yKa3aHHs il BBIIOJHEHHUSI KOHTPOJIBHBIX padoT.

7.1. Meromuveckre yKa3aHus ISl BBITOJHEHUSI KOHTPOJIBHBIX Pa0oT.

Jns oOywaromuxcs 3a04HON (OpMBI OOYYEHHs NPEAYCMOTpEHa KOHTpOJIbHAs paboTa 1o
3aBepIICHUH M3y4YCHUsI MaTepuana. TpyaoeMKOCTh KOHTPOJIBHOM padOThl B COCTaBE CAMOCTOSITEIILHON
pabotet — 10 yacoB. KouTponbHas paboTa sBIseTCS dYacThio (POHIA OICHOYHBIX CPEACTB IO
JTUCIUTUTMHE, pa3padaThiBaeTCsl MpEMojaBaTesieM, YTBEpXKIAeTcss Ha 3acelaHuu Kadeapbl H
COOTBETCTBYET M3y4aeMbIM B CEMECTpE pa3zeaM Kypca.

K BBINOJIHEHUIO KOHTPOJIBHOW pPa0OThI CIEAYeT NPUCTYNATh TOJNBKO TIOCIE HW3YYCHUS
COOTBETCTBYIOIIETO TEOPETUYECKOr0 Marepualia Kypca. BrIoHEeHHWE KOHTPOJBHON pabOTHI TIO
TUCIUIUIMHE —TpeanojaraeT Hamucanue pedepara. Pedepar - camocrosTenbHas —Hay4HO-
UCCcIieioBaTebCcKasi padora oOydaromerocsi, IJie aBTOp PACKPBIBAET CYTh HCCIEAYEMOW IMPOOIJIEMBI,
MIPUBOJIUT Pa3IMYHBIC TOUYKH 3PEHHUSI, JCTacT BBIBObI, 000OIICHHUSI.

Lens pedepata — npuoOpereHHe OOYJAOIIMMUCS HABBIKOB CAMOCTOSATENBHON PabOTHI IO
o100py, U3YUCHUIO, aHAINU3Y B 0000IICHHUIO JIUTEPATYPHBIX UCTOYHHKOB.

[Ipornecc BeImonHEHHS pedepaTa COCTOUT U3 CIASAYIOIINX JTAIOB.

1. [TonGop nuTepaTypbl 1O M30paHHOM TeMe M O3HAKOMJIIEHHE C BBIOpPAaHHBIMHU
UCTOYHUKAMHU.

2. Cocrasnenue miana pedepara.

3. N3ydeHne oTOOpaHHBIX JIUTEPATYPHBIX HCTOUHUKOB.

4. Hanucanue tekcra pedepara.

5. Odopmnenue pedepara.

Iloobop numepamypul no usbpanHoli meme u 03HAKOMAEHUE C BbIOPAHHBIMU UCMOYHUKAMU

[Ton6op nurepaTypbl Mo U30paHHON TEME U 03HAKOMJIEHHE C BEIOPAHHBIMU UCTOUHUKAMU — 3TO,
IpeX/ie BCEro, caMoCTOATeNbHas paboTa 00ydarollerocs, ycrnex KOTOpOW 3aBUCUT OT €ro yMEHUs
M0JIb30BAThCSl KaTajoramu, OubOauorpadguueckuMu crpaBoyHukamMu u T.i. CregyeT mnoaduparhb
JUTEpaTypy, OCBEUIAIOIIYI0 KaK TEOPEeTHYECKyl0, TaK M TMPAKTUYECKYI0 CTOPOHBI IPOOJIEMBI.
[IpenBapuTenbHOe O3HAKOMJIEHHE C OTOOpaHHOW JUTEpaTypoil HeoOXOoIuMO il TOrO, YTOOBI
BBISICHUTH, HACKOJIBKO COJAEPKAHME TOM WM WHOW KHUTH WM JKypH@JIBHOM CTaTbU COOTBETCTBYET
n30panHoii Teme. Kpome Toro, mnpeaBapuUTelIbHOE O3HAKOMJIEHHWE IIO3BOJIUT MOJYYUTh IIOJHOE
IpeJCcTaBIeHNE O Kpyre BOMPOCOB, 0XBATHIBAEMBIX TEMOM, M COCTaBUTh pabounii Iu1aH pedeparta.

H3yuenue omobpanuwix 1umepamypHuiX UCOYHUKOG

Ilocne Toro kak cocraBjeH IJIaH pedepaTa, CieayeT MPUCTYNaTh K ACTaIbHOMY H3YYEHUIO
oToOpaHHOUW nwuTepaTyphl. [Ipu ee W3ydueHMH, KaK MPaBHUIIO, COCTABISIOTCS KOHCIIEKTBI. XapakTep
KOHCIIEKTOB OMpEAESeTCS BO3MOXHOCTHIO U (OPMOM MCIIONB30BaHMUS H3Yy4aeMOro Mmarepuaiga B
Oynymeit pabore. OT0 MOryT OBITH BBIMUCKU (LUTAThl), KPATKOE H3JIOKEHUE MBICIEH, (aKkToOB WU
XapaKTepUCTHKa MPOYUTAHHOTO MaTepuala B BUJAE MOJPOOHOTO IJIaHa T€X MECT paboThl, KOTOpHIE
MOTYT MOTpebOBaThCA MpPU HANMMCaHUM TeKcTa pedepara. Bo Becex ciydasx npu KOHCIEKTHPOBAHUH
JUTEpaTyphl HEOOXOIMMO 3alKChIBaTh Ha3BaHHE HCTOYHMKA, W3JATEIbCTBO M CTPAHMIBI, OTKYJa
3aMMCTBOBAaHbI 3aIlMCH, YTOOBI B JajbHEWIEM MpU HAMKMCAaHUU pabOThl UMETh BO3MOXKHOCTH J€JIaTh
CCBIJIKU Ha JINTEPATYPHbIE HCTOUYHUKH.

Bonbiioe 3HaueHne UMeeT cucmemamusayus OTy4aeMbIX CBEJCHHI MO OCHOBHBIM pa3jieiam
pedepara, mpexycMOTpeHHBIM B I1aHe. [IpounTaB TOT MM MHOM MCTOYHUK, CIEIyeT MpoAyMaTh TO, B



KaKoM pasjiejiec MOTYT OBITh MCIIOJIb30BaHbI CBeJCHUS U3 Hero. [logo0Has cucreMaTn3amnus mo3BOJISeT
Ha OCHOBE MOCJIEIYIONIETO aHAIM3a 0TOOPAaHHOTO MaTepuana 0osee TTy00KO U BCECTOPOHHE OCBETHTH
OCHOBHBIE BOIIPOCHI H3y4aeMOU TEMBI.

Hanucanue mexcma pegpepama

Pedepar mnumiercs Ha OCHOBE THIATEIBHO MPOPAOOTAHHBIX JIMTEPATYPHBIX HCTOYHHKOB.
Xapakrepusys cofiepkanue pedepara, HE0OOX0AUMO OTMETUThH CIETyIOIIEe.

Bo 66edenuu Ha 0JTHOM CTpaHUIE AOJDKHA OBITh MIOKa3aHa Ie)Ib HalTMCaHus pedepara, yKazaHbl
3a/1a4¥, KOTOPhIE CTaBUT mepen co0oil cryaeHT. KpaTko cieayeT KOCHYThCS CONEpiKaHUs OTACIbHBIX
paszienoB paboThl, OXapaKTepU30BaTh B OOIIMX YepTaX OCHOBHBIC MCTOYHUKH, KOTOPHIC HAIUIA CBOEC
OTpaskeHHe B padore.

B mexcmosotl wacmu paccMaTpuBaIOTCsI OCHOBHBIE BONIPOCHI pedpepara. OCHOBHAS 4aCTh MOXKET
COCTOATH M3 JIBYX WiH Ooiiee maparpadoB; B KOHIE KaXIOro maparpada JIenaroTcsi KpaTKUE BBIBOIBL.
W3noxenue marepuana JIOJKHO OBITh MOCHEAOBATENbHBIM M JIOTHUYHBIM. OHO Tak»Ke JOJIKHO OBbITh
KOHKPETHBIM M IIOJIHOCTBIO OmpaBaaHHbIM. [Ipy 3TOM BaXHO HE TIPOCTO MEPEIUCHIBATH
MIEPBOUCTOYHUKH, a U3J1araTh OCHOBHBIC TTO3UIUH 110 PACCMATPUBAEMBIM BOIIPOCAM.

B 3aknrouenuu cnenyet cienarh oOLIME BBIBOJBI M KPATKO U3JI0KHTh W3YUYCHHBIC MOJIOKEHHUSI
(mpeacTaBUThH coepikanue pedepara B Te3UCHOU (opMme).

[ocne 3akitoueHUss HEOOXOAUMO MTPUBECTHU CIUCOK JTUTEPATYPBHI.

Tpebosanus k oghopmaenuro peghepama

Tekct pedepara nomKeH ObITH OTIIEYAaTaH HAa OJHOM CTOpOHE JUCTa Ha Oymare dopmate A4,
mpudt Times New Roman, pasmep mpudta 12-14 nr., mexmycrpounsiii maTepBan — 1,0, moins
CTpaHMIIBI: BEpXHEE 2 CM; HIKHEE — 2 CM, JIEBOe — 3 cM, IIpaBoe — 1 cM. A03al] HAYMHACTCS C KpacHOU
ctpoku (orcrym 1,25 cm). O6bem 10 cTpanuir.

Kpumepuu oyenxu peghpepama

. akTyasnbHOCTb TeMbl (0-10 Oama);

. cootBeTcTBHUE conepkanus Teme (0-10 6ama);

. rryouHa mpopabotku matepuaina (0-10 6amna);

. TPaMOTHOCTH M TMOJHOTA HCTOIb30BaHus UcTOYHUKOB (0-20 6arn);
. odopmaenue (0-10).

7.2. TemaTnka KOHTPOJIBHOM pabOTHI (TEMBI pedepaToB).
OcHoBHl s13b1Ka Python

BerpoeHnble cTpYKTYpBI JaHHBIX, (QYHKIHH U (Baitiisl
OcnHoBbl NumPy: MaccUBBI M BEKTOPHBIE BEIYMCICHHS
ITepBoe 3HakoMcTBO ¢ pandas

ArpervnpoBaHue JaHHbBIX U TPYIIOBBIE ONEPALUU
OuncTKa ¥ MOTOTOBKA JAHHBIX

OCHOBBI MaTEMAaTUYECKOHN CTaTUCTUKU

Teopust BEpOATHOCTH

[TepedopmaTupoBaHue TaHHBIX: COCTUHEHNUE,
KOMOMHHMpOBaHUE U U3MEHEHHE (HOPMBI
KoppensiuoHHbIi aHaIU3 TaHHBIX

[TocTpoenune rpadukoB U BU3yaTnu3aIus

CB0060aHBIH BBIOOD.

Hcropuueckas cpaBka.
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8. OueHka pe3yJibTATOB OCBOECHHS THCIUIIHHBI



8.1. Kpurepun OlnEHHUBaHUS CTENEHU TOJHOTHI M KayecTBAa OCBOCHMS KOMIETEHIIMH B
COOTBETCTBUH C IUIAHUPYEMBIMU pe3yibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.

OneHka OCBOEGHMS JHUCLUIUIMHBI IIPENyCMATPUBAET HCIOJb30BAHUE PEHUTHMHIOBOW CHCTEMBI.
HopmatuBHBII peUTHHT AUCITUIUIMHBI 32 ceMmecTp cocTtaisieT 100 6amnoB. I1o uroram cemectpa Gassl
peiiTMHTa TepeBOAATCS B NATHOAIBHYIO CHCTeMy Mo ciepytomed mxkane: 91-100 GamioB —
«OTIUYHOY; 76-90 Gayma — «xopomoy; 61-75 0amnoB — «yAOBJIETBOPUTEILHOY; 60 OasIOB U MeHEee —
«HEYAOBJIETBOPUTEIBHOY.

8.2. PeliTuHronsasa cucreMa OIl€HUBAHUS CTEIIEHHU IMOJTHOTEI M KAYECTBA OCBOCHUS KOMIIETEHINI
oOyyaromuxcst 04HOM (hopMbl 00yUeHHS NTpeacTaBieHa B Tabiuue 8. 1.

Tabmuma 8.1
Ne n/m | Buasl MeponpusiTuii B paMKax TEKYIIEro KOHTPOJIsS KonuuectBo 6anos

| Tekymuias arrecTanus

1 Pabota Ha nexkuusax 0-5

2 3amuTa 0TYETOB 110 JabopaTtopHbIM padoTam Ne 1-3 0-15

3 VYcrHblii onpoc 0-5
HTOI'O 3a nepByIo TEKYIILYIO aTTECTAIHIO 25

2 TeKyIas aTTecTanus

4 Pabora Ha Jrekuusix 0-5

5 3amura OTYETOR MO JabopaTopHbIM padoTam Ne 4-8 0-15

6 VYerHblii onpoc 0-5

7 Pemennii keiica Ne 1 «Yranait Hucio» 0-15
HTOI'O 3a BTOpyI0 TEKYLIYIO aTTECTalUIO 40

3 Tekylas aTTecTarus

8 Pabora Ha Jreknusix 0-5

9 Pemenne keiica Ne 2 «KTo X0UeT CTaTh MUJITHOHEPOM KHHOIIPOKATa?» 0-15

10 3amuTa 0T4eTOB 10 JaboparopHsM paboram Ne 8-11 0-15
NTOI'O 32 TpeThIO TEKYIIYIO ATTECTAIHIO 35

BCET'O | 100

8.3. PeifTuHroBas cuctema OllEHUBAHUS CTENIEHU MOJHOTHI U KaueCTBAa OCBOCHUS KOMIETCHIIUN
oOyyJaronuxcst 3a04Hoi (HopmMbl 00yUeHuUs MpeacTaBicHa B Tabnuie 8.2.

Tabmuna 8.2
g;_)n Busl MEepOnpUATHIA B paMKaxX TEKYLIEro KOHTPOJIS KosnwndectBo 0anos
1. KontponsHas pabora 0-60
2 BrimoHeHNe 1a00paTOpHBIX paboT 0-40
BCET'O 100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTeYeHne TUCIHIIHHbI

9.1. IlepeueHb peKOMEHIyeMOI1 JInTepaTyphl npeacrasiieH B [Ipunoxennn 2.
9.2. CoBpemeHHble MpodeccHoHANbHbIE 0a3bl NaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIC
CHUCTEMEL.

1. DnexTpoHHbII KaTamor/DnekTponHas oubnuorexka TUY — http://webirbis.tsogu.ru/

2. Hayunas snexrponnas 6ubmmorexka ELIBRARY.RU — http://elibrary.ru/

3. DnexkTpoHHO-OMOIMOTEYHast cucTeMa «Jlanb» — Www.e.lanbook.com

4. DNeKTpOHHO-OMOIMOTeUHAs cucremMa «KoHCybTaHT CTyZICHTa» -
http://www.studentlibrary.ru

5. DnexrponHas 6u6anorexa FOPAUT — www.urait.ru



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

6. Cucrema moaaep:KK JUCTaHITHOHHOTO 00ydenus https://educon2.tyuiu.ru/

9.3. JluneH3MOHHOE M CBOOOJHO pAacIpOCTPaHSIEMOE IMPOrpaMMHOE oOecredyeHne, B T.4.
OTEYECTBEHHOTO TIPOU3BO/ICTBA:

- MS Office (Microsoft Office Professional Plus);

- MS Windows.

10. MaTepuajJbHO-TeXHHYECKOE o0ecnevyeHue TUCIHIIINHbI

HOMGH_ICHI/ISI IJIL IpOBCACHUA BCEX BHUIOB pa6OTLI, npeaAyCMOTPCHHBIX y‘-Ie6HBIM I1JIaHOM,
YKOMILICKTOBAHbI HCO6XO,Z[I/IMBIM O60py,HOBaHI/IeM U TEXHUYECCKHMMU CPEACTBAMU O6y‘IeHI/IH.

Tabmuma 10.1

O0ecneyeHHOCTh MaTePHAIbHO-TeXHUYEeCKUX ycaoBuil peanusanuun OITIOII BO

Haumenosanue
y4eOHBIX IPEIMETOB,
KypCOB, JUCIIUTUINH
(Momyeit), mpaKTHKH,

HaumeHnoBaHue nomenieHui A1 NpoBEAEHUS
BCEX BUOB YUCOHOH NEATEITBHOCTH,
MIPEeyCMOTPEHHON y4eOHBIM INIAHOM, B TOM
YHCIIe IOMEIICHUS 1T CaMOCTOSTEILHOM

Anpec (MECTOMNOI0KEHHUE)
TIOMEIICHUH ATt HPOBECHUS BCEX
BUJIOB Y4eOHOI ICATEIBHOCTH,
NPeTyCMOTPEHHON yueOHBIM

No WHBIX BHJOB Y4E€OHOM paboThl, ¢ yKa3aHHEM IMePEYHs] OCHOBHOTO IJIaHOM
n/m JIEITEIBLHOCTH, 000pynoBaHus, yaeOHO-HATTISAHBIX TIOCOOHIA
MPEAyCMOTPEHHBIX
y4eOHBIM IIJIAHOM
00pa3oBaTebHON
POTPaMMBbI
JleKIIMOHHBIE 3aHITHUA: 626158, Tromenckas o011,

Python pgns  anamusa
1 JIAaHHBIX: BBEJICHUE

VYueOHass ayauTopus IJsl MPOBCACHUS 3aHITUIN

JIEKIIMOHHOTO u CEMUHAPCKOTO THMA
(mpakTHYeCKUe ~ 3aHATHS),  TPYNIOBBIX U
WHAWBUIYANbGHBIX  KOHCYNBTAIM; TEKYIIEro
KOHTPOJIS ¥ IPOMEKYTOYHON aTTECTAINU
OcCHaIIEHHOCTD:

YueOHass MeOenmb: CTONBL, CTYJdbS, JOCKa
ayJIuTOpHAsL.

KoMmiekt MyJapbTUMEIUHHOTO 00O0pYyIOBAHMUS:
NPOEKTOp, JKpaH  HACTEHHBIH,  HOYTOYK,

JOKYMCHT-KaMepa.

JlabopatopHble 3aHSITHS:
VYuebHass ayauTopusi sl MPOBEACHUS 3aHITHU

JIEKIIMOHHOTO " CEMUHAPCKOTO THIIA
(IpakTHUecKWe ~ 3aHATHA);  TPYNIOBBIX W
WHIUBUIYAIbHBIX ~ KOHCYJBTAllMH;  TEKYIIEeTo

KOHTPOJISI U IPOMEXYTOUHOM aTTecTaluu
OcCHaEHHOCTB!

VYuebHast MeOellb: CTOJIbI, CTYJIbSL.

KoMIiekt MymabTUMEIUHHOTO 00OpYyIOBAHMS:
MPOEKTOP, OSKpaH HACTEHHBIH, KOMIBIOTED B
KOMIIJIEKTE, MOHOOJIOKH -15 miT.

r. To6onsck, 3ona BY30B, Ne 5,
kopm. 1, ka6. 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  BO3MOXXHOCTBIO

IIOJK/IIOYCHUA K CETHU ((I/IHTCPHCT» U HAJIM4YHUEM

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

626158, TromeHckas 0011.,
r. To6onsck, 3oHa BY30B, Ne 5,
kopm. 1, xab. 220




JOCTyIa B 3JCKTPOHHYK HWH(POPMAIMOHHO-
00pa3oBaTEIbHYIO cpeny OpraHu3allvy;
HOYTOYKH B KOMILIEKTE.

[Momenienne mns caMoCTOSTENbHON paboTel | 626158, Tromenckas o0,

oOywaromuxcss - JHIl ¢ orpaHudeHHBIMH | . ToGombck, 3oHa BY3o0B, Ne 5,
BO3MOKHOCTSIMH 37JOPOBBSI. koprryc 1, kab. 105
OCHaIIEHHOCTb:

KabGwuner, OCHAIIIEHHBINA KOMIIBIOTEPHOU

TEXHHUKOH C BO3MOKHOCTBIO IIOAKIIOUCHUS K
ceth «lHTepHET» M HalmM4yMeM JOCTyna B
JNIEKTPOHHYIO nHpopMannoHHoO-
00pa3oBaTeIbHYIO Cpely OpTaHHU3alHH.

Pabounii cronm Uil WHBaIHMIOB-KOJISICOYHUKOB
OJTHOMECTHBIW; KOMITBIOTEpPHBIE paboure MecTa
JUISL MHBAJIUIOB — KOJICOYHHKOB; KOMIBIOTED B

KOMIIEKTE.

Kaburer mmsa  Tekymero  KoHTpons W | 626158, Tromenckas o0,
MPOMEXXYTOUHOW  arTectamuu  —  KabuHer | T. Tobonbck, 3oHa BY30B, No 5,
3JIEKTPOHHOI'O TECTUPOBAHMUSL. koprryc 1, kab. Ne 323
OcCHaIEHHOCTD:

Y4eOHast MeOeIb: CTOJBI, CTYIIbSL.
KommbloTepHasi TeXHHMKa C  BO3MOXHOCTBIO
MOJIKJIIOUEHHS K ceTn «/HTepHeT» M HaMuueM
JOCTyia B JJIEKTPOHHYIO HWH(OpMalMOHHO-
00pa3oBaTebHYIO Cpely OpraHU3alHH.
KommbioTep B KOMIUIEKTE, IPOEKTOp, O9KpaH,
MOHOOJIOKH B KOMIIJIEKTE.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKa3aHus 10 MOATOTOBKE K JIa0OPAaTOPHBIM 3aHATUSIM.

B npomnecce nabopaTopHOro 3aHsATUS 00y4aroIIMEcs BBIMOJHAIOT YacTh pabOThl (HECKOIBKO
3aJaHuii) WM OJHY Ja0opaTOpHyO padOTy MOJ PYKOBOJCTBOM IperojaBaTeist B COOTBETCTBHM C
M3Y4aeMbIM COZiepKaHUEeM yueOHOro MaTrepHaia.

Brinonnenue nabopaTopHbIX pabOT HANpaBJIEHO Ha:

— 00001I€eHre, cucTeMaTH3alUIo, YIIyOJIeHHe TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TEMam
yueOHOM TUCIUIIINHBL,

— (opMupoBaHHE YMEHUI MPUMEHSTH MOTYYCHHBIC 3HAHHUS B IPAKTUIECKOH IS TEITLHOCTH;

— pa3BUTHE aHATMTHYECKHX, POCKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHU;

— BBIPAOOTKY CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U TBOPYECKOW WHUIIMATHBBI.

[Ipu mnpoBeneHMH Ta0OPATOPHBIX 3aHATHH YydeOHas Tpynma OeIUThCS Ha TOATPYIIIBI
YHCIEHHOCTBIO He OoJiee 15 uenoBex.

[lepen BbImosHEHUEM 1a00paTOpHOIl PabOTHI MPOBOAUTCS MPOBEPKA 3HAHUN OOYYAIOIIUXCS —
UX TEOPETUYECKOI TOTOBHOCTH K BBIMIOJIHEHUIO 3a/IaHUS.

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

PaboTe1, HOCSIIME PENPOAYKTUBHBIA XapaKTep, OTIMYAIOTCS TEM, YTO MPHU HMX IMPOBEICHHU
oOyyarommuecs: MOJb3YIOTCS MNOAPOOHBIMH HHCTPYKLHMSMH, B KOTOPBIX YKa3aHbI: ILeJdb paboTHl,
MOSICHEHUSI (TEOpHs, OCHOBHBIE XapaKTEPHUCTHKH), MOPSAIOK BBIOTHEHUs pabOTHI, TaOJIUIIBI, BEIBOIBI
(6e3 popMyIHPOBOK), KOHTPOJIEHBIE BOIIPOCHI, yueOHasl U CIelUalbHas JINTepaTypa.

PaboTsI, HOCAIIIE YaCTHYHO-TTOMCKOBBIA XapaKTep, OTIIMYAOTCS TEM, YTO MPH UX MPOBEICHUN
oOyyaromuecsi He MOJb3YIOTCS MOAPOOHBIMM MHCTPYKLMSMH, UM HE 3aJlaH TMOPSIOK BBIIOIHEHUS
HEOOXOAUMBIX JCUCTBUH, OT oOydJarommecs TpeOyeTcsi CaMOCTOSTEIbHBIN BBIOOP CIOCOOOB
BBINOJIHEHUS pabOThI, MHCTPYKTUBHOM U CIIPaBOYHOM JINTEPATYPHI.



PaGoTbl, HOcsIIME TOUCKOBBIA XapakTep, OTIMYAIOTCA TEM, 4YTO OOydYaroIluecs IOJKHBI
PELIUTh HOBYIO JJISl HUX MPOOJIEMyY, ONUPAsACh HA UMEIOIINECS Y HUX TEOPETHUECKUE 3HAHMS.

Pesynbrarel BhIMOTHEHUs HabOpaTOpHON pabOTHl OQOPMIISIOTCS OOYYaIOIIMMHCS B BHUIE
oTyera.

YcnemHas nMoAroToBka K J1a00paTOPHBIM 3aHATUSM MO JTUCHUIUIMHE MPEANOJaracT aKTUBHYIO
paboTy Ha JEKIMOHHBIX 3aHATHSAX, CHUCTEMAaTHYECKOE H3yUYeHHE MaTEepHalioB JIEKIHMWA, YTCHHE
CIEIMANIHOM TUTEpaTyphl, paboTy ¢ aHATUTUYECKUMH 0030paMu U CTaTUCTUYECKON HHpOopMaluei.

11.2. Meronuveckue yKa3aHus IO OPTaHU3AIMH CAMOCTOATEIBHON paboTHhI.

CaMocrosiTenbHasi paboTa sBISETCS OJHOM U3 BaXHEWIIUX (QOpPM U3YyUEHHUs JHO0OM
JUCHUTUTMHBL L{enbio caMocTosTeNbHON paboTHh ABISETCS OBNaZeHHEe (DyHIaMEHTAIbHBIMH 3HAHUSAMH,
npoecCHOHANBHBIMM YMEHUSIMU U HaBBIKAMH JAESITEIBHOCTU IO NPO(UIIO, ONBITOM TBOPYECKOM,
UCCIIEIOBATENbCKOW  aeATenbHOCTH.  CaMocrosiTenbHas — paboTa  CIIOCOOCTBYET — Pa3BHUTHUIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U TBOPUECKOT'O MOAX0/1a K peuieHuto npodiem. OHa mo3BOJsSET
CHCTEMaTH3UPOBATh M YIIIyOUTh TEOPETUUYECKHUE 3HAHMS, 3aKPETIUTh YMEHUSI U HABBIKH, CIIOCOOCTBYET
Pa3BUTHIO YMEHUI MOJIb30BAaThCA HAyYHOW M y4eOHO-MeToauueckoi sureparypoil. [lo3HaBarenbHas
JeSITeIbHOCTh B MPOIIECCE CAMOCTOSITEIBHON padOThl TpeOyeT OT 00ydaromierocss BHICOKOTO YPOBHS
AKTUBHOCTH U CAMOOPTaHU30BAHHOCTH.

B ydeGHOM mporecce BBIACHSIOT JBa BUAA CAMOCTOSITEIBHOH paOOTHI: ayAMTOpHAs |
BHEAYIUTOPHASI.

AymuTopHas camocTosiTeNlbHas paboTa Mo AMCHUIUIMHE BBINOJIHACTCS HAa YY4EOHBIX 3aHSATHIX
M0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPEMOaBaTENs U MO €ro 33aJaHuIo.

BueaynuropHas camocTosTenbHas paboTa oOydaroluxcsl MPEeACTaBiAeT cOOOM JOruueckoe
NPOJODKEHUE ayJUTOPHBIX 3aHATHH. BHeaynutopHas camocTosiTenbHas padoTa BBINOIHIETCS
00yJaromuMuUCs TI0 3aJaHHIO0 TPETOoAaBaTeNss, HO 0€3 ero HEMOCPEACTBEHHOTO y4yacTus. 3aTpaThl
BPEMEHH Ha BBINIOJHEHUE 3TOW pPabOTHI PErJaMeHTUPYIOTCS pabouuM y4eOHBIM IIaHOM. Pexum
paboThl BBIOMpAET caM OOYyYalolmMWCS B 3aBUCHMOCTH OT CBOMX CIOCOOHOCTEM M KOHKPETHBIX
ycnoBuid. CamocTosiTenbHass paboTa MOMKET OCYIIECTBIATHCA WMHIUBUIYAJIbHO MM TpyINIamMH B
3aBHCHUMOCTH OT IIeJTH, 00beMa, KOHKPETHOW TEMATUKH CaMOCTOSTEILHOW PabOThI, YPOBHS CIOKHOCTH,
ypoBHsI yMeHuH oOydvaromuxcs. CamocroarenbHas paboTa BKJIOYaeT B ceOs paboOTy ¢ KOHCIEKTOM
JIeKIMiA, M3y4eHHe M KOHCIEKTHpPOBAHWE PEKOMEHIYyeMOW JHTEpaTyphl, paboTy Ham pedeparom,
HOJTrOTOBKY MYJIbTUMEIHA-COOOIIEHUI/0KIa/I0B, HAYYHO-HCCIEI0BATENbCKYIO paboTy U JIp.

KoHTposb pe3ynbTaTtoB BHEAYJUTOPHOM CaMOCTOSATEIBLHON pabOThl OOYYAIOMIMXCS MOMXKET
OCYILECTBIIAATBCSL B TpeJieslax BpPEMEHH, OTBEJIEHHOTO Ha o00s3aTeNbHble y4eOHbIe 3aHATUS IO
JTUCIUATUTMHE W BHEAYJUTOPHYIO CaMOCTOSTENIbHYIO PabOTy OOy4aromuXcs 1O JUCIUIUTMHE, MOXKET
IPOXO/UTH B MUCbMEHHOM, YCTHON MIJIM CMELIaHHOM (opme.



[Tpunoxenue 1

I[Inanupyemble pe3yabTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIMU U KPUTEPHH UX OLleHUBAHUS

Jucuumnmna: Python ans ananu3a 1aHHBIX: BBEJCHHUE
Kox, HanpaBiieHHs TOATOTOBKH:
18.03.01 Xumuueckas TEXHOIOTHS

Ko Kog, Kon wu wHammenoBanuwe | Kpurepuu olieHMBaHUS pe3ysIbTaTOB 00yJIeHHs
HaMMEHOBaHUE e3yibTaTta OOydYeHUs IO
KOMITETCHITIH pesy e 1-2 3 4 5
NIK JIUCIUTUTHHE (MOJTYJTIO)
He B momnoit mepe u ¢ | B momHoit mepe wu
3natb (31): Mmexanm3Mel 1 | He BocmpomsBomut u He | YacTHYHO BOCHIPOM3BOIUT | MAJIbIM KOJIMYECTBOM | 6e30mmb0ouHO
METOUKN TIOUCKA, | OOBSICHSET MEXaHM3MBI H | U OOBSICHSIET MEXaHU3MBI U | OIIMOOK BOCIIPOM3BOMUT ¥ | BOCIPOU3BOAUT u
aHaiM3a W CHHTe3a | METOAMKH IONCKa, aHalu3a | METOAWKU ITOWCKA, aHAM3a | OOBSCHSIET MeXaHU3Mbl M | OOBACHAET MEXaHH3MBI H
nHpopmarmy, u cuHTe3a HHGOpPMAIWH, | U CHHTe3a WH(OpMAIMK, | METOJHMKHU IOUCKA, aHAIHM3a | METOAMKH IOHMCKA, aHaIn3a
BKJTIOYAIOIIHE BKJIIOYAIOIIE BKITIOYAIOIINE U cuHTe3a HHGOpPMAanWH, | ¥ CHHTe3a uH(opMaImy,
CHCTEMHBIH TOAXOJ B | CHCTEMHBIH  TOAXOJ B | CHCTEMHBIH  MOAXOA B | BKIIOYAIOIINE BKITIOYAIOIINE
YK-1. VK11 obnacTu 00pa3oBaHUSL obacTu 00pa3oBaHUs o0actu 00pa3oBaHUs CHUCTEMHBI  TOAXOA B | CHCTEMHBIH  MOAXOXN B
Criocoben o oGacti 00pa3oBaHUSL obmactu 00pa3oBaHUs
OcymiecTBisieT
OCYIIIECTBIATH
BEIOOP aKTyaJIbHBIX
TTOHCK, poccuifckux u|y V1 P 3 6
o METh : emaer ¢ n Oomee
KpUTHYCCKUHN 6 1) He pemaer TunuuHbIE Pemaer ¢ 1-2 ommobkamu | Besommbouno petiaer
3apyOeKHbIX aHAIM3UpOBATh  3ajady, omunoKamMu TUTTNYHbBIE
aHaJIA3 A I CTOYHNKOR TaK 3aJa49n Ha OCHOBE TUITHYHEIE 3a7a4u Ha | THIIHYHBIE 3a7a49d Ha
CHHTE3 CTOo OB, a Tal BBIICTATH €€ 0a3oBbIe 3a1a4u Ha OCHOBE
WHT! e TIOHCK. cOop M BOCIIPOU3BEICHUS OCHOBE BOCIIPOM3BEACHHS | OCHOBE BOCHPON3BEICHUS
€ MOHCK, COOop COCTaBJISIONINE, BOCIIPOU3BEICHHUS
HHpOpMaLKH, 6026 CTaHJAPTHBIX AITOPUTMOB CTaHJAPTHBIX AITOPUTMOB | CTaHAAPTHBIX aITOPHTMOB
00paboOTKy OCYILECTBIIATh CTaHAAPTHBIX AJITOPUTMOB
MPUMCHATH HbOpMALIH pelieHus perieHus pertienus
CHCTEMHELH L, JIEKOMITO3HUIIMIO 3aJa4H peleHus
HEOOXOIUMON ISt
MOAXOA  JUIs
penreHus
peureHus o
MOCTaBJICHHOM
MOCTaBIICHHBIX
3a/1a4H.
3amadq

Brnaners (B1): metomamu
YCTaHOBJIEHHS] IPUYHHHO-
CJEJICTBEHHBIX CBs3€H U
OTIpeIeIeHUs
HanboJee
cpeau HUX

3HAYUMBIX

He mnpumenser wmetoasl
00paboTKH  pe3ysbTaToB
SKCHEPHUMEHTOB

[Ipumenser ¢ 3 u Goiee

ouOKaMu METO/IBI
00paboTKN  pe3yNbTaToB
IKCIIEPUMEHTOB

[pumenser c 1-2
ommnbKaMu METO/IBI
00paboOTKH  pe3ybTaToOB
JKCIIEPUMEHTOB

Be3zommb0ouHO TpUMEHSIET
METO/IBI 00paboTKH
Ppe3yiIbTaToB
SKCIEPHUMEHTOB




3Hate (32): METOAMKH
MOCTaHOBKH  L€MH U
CIIOCOOBI €€ TOCTHKCHHS,
Hay4YHOE IpeCTaBICHHUE

0 pe3ynbTaTax 00paboTKH

He BocmpousBoaur u He
0OBsICHSIET METOTUKA
MOCTAHOBKH esu u
CIIOCOOBI €€ JOCTH)KEHUS,
Hay4YHOE TpPE/CTaBICHHE

0 pesynbTaTax o0paboTKu

YacTUYHO BOCHPOU3BOIUT
U OOBSCHSET METOIUKH
MTOCTaHOBKH eJH u
CIOCOOBI €€ JOCTHXKEHHS,
Hay4YHOE NpEICTaBICHUEC

0 pesynbTatax 00paOOTKH

He B momHoii Mepe u ¢
MaJIbIM KOJIMYECTBOM
OIMOOK BOCIPOU3BOJIUT H
O0OBSICHACT METOIUKA
MTOCTAHOBKH (e u
CIIOCOOBI €€ JIOCTHXKCHHS,
Hay4HOE Ipe/ICTaBJICHUE

B  nonHoii Mepe u
0e301IH00YHO

BOCIIPOU3BOJIUT i
00OBICHAET METOIUKH
IMOCTAaHOBKH Leu u

CIIOCOOBI €€ JTOCTHIXKCHHS,
Hay4HOE MpeCTaBICHUE

YK-1.2. nHpopmarmn
uHpOpMAIIU nHpopmamn 0 pe3yibTaTax oOpabOTKU | O pe3yinpTarax OOpabOTKH
CucremaTnsupyer
urpopmarmu uHpopmaun
u KPUTHYECKH
QHATH3UPYCT Vumers (Y2): HaXOAUTh U C 3 u Gomee ommbKamu
HHPOPMAIHIO He naxomur u xputHyecKku C 1-2 ommbkamMu HaxoguT | Be3ommO0YHO HAXOOUT H
’ KpuriiecKu HE anamusupyer | XOMIT H o KPHTHHCCKH | o iTideckn aHATU3HPYeT | KPHTHYECKH —aHATM3HpYeT
AN " | ananusnposars, nHbopMaImIo o AHATH3HPYCT I/IHdI))o MaIHIO Y 1/112(1)0 MalHIo >
o uHpopmaio, He06)fozmM I(;}IJ'IH uHpopmaiio, HeO6)f)OI[I/IM I(;Z[J'Ii[ HeO6)?0I[I/IM ,zum
MCTOYHHKOB, B | Heobxommmyio st Y .. | HeoOXoAMMYIO AT Y o o .
COOTBETCTBUHU c . | pemieHMss ~ TOCTaBJICHHOI . | pemIeHWss ~ TIOCTABICHHOM | pelIeHHs  IIOCTaBJICHHOM
5 DEMEHWA MOCTABNCHHOH | . PEMCHUS  MOCTABNEHHOH | . . B
TPEOOBAHMAME | ooy sazaun
YCTOBHSAMI 3a7a9H [T (B2):
MeXaHU3MaMH HIOUCKa
C 3 u OGomee ommubkamu | C 1-2 OIIHOKAMH
uHpopMan, B TOM | He monOupaer MexaHH3MBI Bezommbouno monbupaer
noabupaer MEXaHU3MBI | ToaOupaer MEXaHU3MBI
4yuciae ¢ TpHUMEHEHHe | moucka HH(opMamum s MEXaHNU3MBI TIOHMCKa
TOoWCKa HMHGOpPMAUUK U | TIoMcKa WHGOpPMAaIMU UL
COBPEMEHHBIX peIIeHUs  MOCTaBICHHBIX nHOOPMALMH IS PeLICHUs
peUIeHNs  TMOCTAaBJIEHHBIX | PEIICHHS  MOCTaBJICHHBIX
UHPOPMAIIMOHHBIX u | 3ama4y sanat sanad MOCTaBJICHHBIX 33/1a4
KOMMYHHKAIIHOHHBIX
TEXHOJOIHH
3nate (33): OCHOBHBIE He B momno#t mepe m ¢ | B momHolt  wmepe U
METO/IBI Hay4yHo- | He Bocnpom3BoguT M He | YaCTHYHO BOCIIPOU3BOIWUT | MAJbIM KOJIMYECTBOM | 6e301nO04HO
HCCIIeI0BATEIbCKON 00BsCHSAET METOJMKM | U OOBSCHAET METOJUKH | OMIMOOK BOCHPOM3BOAUT W | BOCHPOU3BOIMT u
NIeITeTbHOCTH B paMKax | CHCTEMHOTO IO/XOJAa IPU | CUCTEMHOTO IOJXOAa INpH | OOBSCHSET METOJUKN | OOBSCHSIET METOJIMKU

YK-1.3.
Hcnons3yer
METOJUKHU
CHUCTEMHOTO
noaxoza
peleHuu
MIOCTaBJICHHBIX
3ajgad

npu

MPUMEHEHUS] CHUCTEMHOr0 | PELIeHHH  IOCTABJIEHHBIX | PEUIEHHH  IIOCTABJIEHHBIX | CHCTEMHOIO IOAXO0Ja MpPH | CUCTEMHOIO IMOAXO0Ja MpU

NoJIXoAa TpH pELIeHUH | 3aaa4y 3a/1a4 pEelICHWU  TOCTaBJICHHBIX | PEIICHWH  IMOCTaBJICHHBIX

MOCTaBJICHHBIX 3a/1a4 3aau 3a/1a4

Ymets V3):

¥3) C 3 u Oonee omuOKaMH

paccMaTpuBaTh He paccMmatpuBaer ACCMATDHBACT C 1-2 omubkamu | be3ommnbouHo

BO3MOJKHBIC BapHaHThl | BO3MOXHBIE BapHUaHTHI P P paccMaTpuBaeT BO3MOXKHBIE | pacCMaTpPUBAET BO3MOKHBIC
BO3MOYHEIE BapHaHTHI

peUICHUA 3agadu, peICHUA 3a1a4, OLICHHUBAasA BapHaHThI peICHuA BapHUaHTLI pemieHusA
pelIeHns 3a1a9u, OIlCHUBAS

OLICHUBAs UX ux X 3aJa4uu, OLICHHUBAA UX 3a1a4M, OLICHHUBAA UX

JIOCTOMHCTBA U | JIOCTOMHCTBA U HEIOCTATKU JIOCTOMHCTBA M HEJJOCTATKU | JIOCTOMHCTBA U HEJOCTATKU

HEOOCTAaTKHU

JIOCTOMHCTBA M HEJOCTATKH




Brnagers (B3): HaBBIKAMHK
aHaM3a

METO/I0JIOTHYECKUX
mpo6jeM, BO3HHUKAOIIUX
pH peleHnn

MPaKTUYCCKUX 3aga4

He aHaIU3UPYET
METO/I0JIOTHYECKUE

npoOJIeMBl, BO3HHKAIOIIHE
npu peleHuu

IMPaKTUYCCKUX 3a1avd

C 3 u OGomee ommbkamMu
aHaIM3UPYET
METO/I0JIOTHYECKUE
poOJeMbl, BO3HHKAIOLINE
pH pelrieHnn
MPaKTHYECKUX 38124

C 1-2
AQHAIM3UPYET
METO/I0JIOTHYECKUE
mpoOJIeMbl, BO3HHKAIOIINE
npu pelLIeHUH
MPaKTHIECKUX 3a/1a4

OIIHOKAMU

BezommbouHo

aHAIM3UPYET
METOOJIOTHYECKUE
npoOJeMbl, BO3HHKAIOLINE
pu pelIeHun
MPaKTHYECKHX 3824

VK-2.
Criocoben
OTIPENICIIATh
Kpyr 3amady B
pamkax
MOCTaBJIEHHOMN
e u
BEIOHpATH
ONTHUMaJbHEIE
CHoco0Bl WX
peleHus,
HCXOJIST u3
JIEUCTBYIOLIUX
MPaBOBBIX
HOPM,
AMEFOIIIXCSI
pecypcoB  u
OrpaHUYEHHUH

He B momHoii mepe u ¢

3Hartp (34): B  nonHo#t  Mmepe u
He o0bscHsAeT | YacTudHO OOBSACHSCT | MaJbIM KOJIMIECTBOM
COBOKYITHOCTb 0e30mmO09HO  OOBACHSIET
COBOKYITHOCTh COBOKYITHOCTh ounboK 00BsICHACT
B3aMOCBSI3aHHBIX COBOKYITHOCTh
B3aMMOCBSI3aHHBIX B3aUMOCBSI3aHHBIX COBOKYITHOCTB
3amadq B3aUMOCBSI3aHHBIX
3a71a4 3amaq B3aMMOCBSI3aHHBIX —
3a71a4
VK-2.1. TpoBomur
aHaJIu3 Ymers (Y4): onpenensith
IIOCTaBJICHHOM Kpyr 3amad H WX C 3 u Oonee ommbkamu | C 1-2 omunbkamu | besommbouno ompenenser
He ompenenser kpyr 3amay
LN M | B3QUMOCBA3b B paMKax | B3AMMOCBA3b B PAMKAX oIpezeNsieT Kpyr 3a4ad U | ONpelenseT KpYyr 3agad H | Kpyr 3amad u ux
dopmymupyet n30paHHbBIX BUJIOB | o deMBIX S HX B3aUMOCBS3b B paMKaX | MX B3aHMOCBS3b B paMKax | B3aUMOCBSI3b B paMKax
COBOKYITHOCTb npodeccnoHanbHOM BBITIOJTHSIEMBIX 3a/IaHUI BBITIOJTHSEMBIX 3aJJaHUH BBITIOJTHSIEMBIX 3a/IaHU
B3aMMOCBSI3aHHBIX | JIESTEIBHOCTH
3ajad, KOTOpBIE
HE00X0JUMO
peummTh I ee
AOCTKCHHA. Bnagers (B4): HaBbIKOM C 3 u Oonee ommubkamu | C 1-2 ommbkamu | be3ommbouHO
He pacnpenenser cBou
pachpeneneHus CBOMX N pacnpernensiet CBOM | pacmpenemnseT CBOM | pacmpenemnser CBOHM
o o JEUCTBUSI MO  PEIICHHIO N N o
NEWCTBUI TO PEIICHHIO JNEUCTBUS MO PENICHHWIO | JSHCTBHS 1O  PEIISHUIO | NEHCTBUS MO  PELICHHIO
MOCTABIICHHBIX 3324
MIOCTaBJICHHBIX 3a]1a4 MOCTABJICHHBIX 3a/1a4 MOCTaBJICHHBIX 3324 TIOCTaBJICHHBIX 3a]1a4
He B momnoit mepe u ¢ | B momHoit mepe wu
He BocnpomsBoanT u He | YacTUYHO BOCHPOM3BOAUT | MajbIM KOJIMYECTBOM | 6e30mmbouHO
3uHare  (35):  cmocoObI
- 00BsICHAET crocoObl | U OOBSICHSET  CIOCOOBI | OMIMOOK BOCHPOW3BOAUT W | BOCHPOU3BOIMT u
Ea an ei bl 4 | PEmIeHAs  MPAKTHYECKHX | PEIeHHs  MPaKTHHeCKHX 00BsCHSIET croco0bl | 00BsCHSAET CIIoco0bI
VK-2.2. Bribupaer OI‘HaH,I/ILIeHI/I?SI P 3azad, pecypcbl u | 3azxad, pecypcsl U | peleHus MPAKTUYECKUX | PEILEHUs NPAaKTUYECKUX
ONTUMaJIbHbIN p OrpaHUYEHHUs OrpaHUYEHUS 3a1ad, pecypcesl U | 3a7ad4, pecypcesl u
croco6  pemieHus OrpaHHYEHUs OTpaHHYEHUs
3amaq, WCXOAsd U3
UMEIOITUXCS v (v5)
METh :
B n IAHEDOBAT (§ JIaHUPYET u 0JICC OIIHNOKaMH - OIINOKaMHU C30IITHO0YHO IUIaHUPYET
ecypco H C3 0 ( C 1-2 0 b 0
OrpaHUYeHHI P COOCTBEHHYIO IUIAHUPYeT  COOCTBEHHYIO | IUIaHHPYET COOCTBEHHYIO | COOCTBEHHYIO
COOCTBEHHYIO

ACATCIBHOCTh HCXOOd H3
MMEIOLINXCS PECYPCOB

JIeSITEbHOCTh HUCXOId U3
HMEIOIIIXCS PECYPCOB

NeSITEeNBHOCTh HUCXOIS U3
HMEIOIUXCS PECYpPCOB

JIeSITeIbHOCTh UCXOIS U3
HMEIOIIIXCS PECYPCOB

JIeSITENbHOCTh UCXOIS U3
HMEIOIIUXCS PECYPCOB




Brnagers (B5): HaBBIKAMHK
HCTIONIb30BaHUS
HMEIOIIIXCS
VISl YCTICIITHOTO
BBIIIOJIHCHUS
MIOCTaBJICHHBIX 33/1a4

pecypcos

He ucnonesyer
UMEIOIIIECs] Pecypehl Ui
YCHENIHOTO

BBIIIOJHEHUS
MOCTABIICHHBIX 3a7a4

YacTU4HO UCIIONIB3YET
HMEIOIUECS] PECypChl IS
YCIENIHOTO

BBINOJHEHUS
MIOCTaBJICHHBIX 3aJa4

He B momHoii Mepe u ¢
MajbIM KOJIMYECTBOM
OIMOOK UCTIONB3YET
HMEIOIIHECs] Pecypcsl JUIs
YCIEIIHOTO

BBITIOJTHEHHS
MIOCTaBJICHHBIX 3a]a4

B MOJIHOM  Mepe U
6€301IM00YHO HCTIONB3YET
HMEIOIINecs] Pecypehl Ul
YCIEIIHOTO

BBITIOJIHEHUS
MIOCTaBJICHHBIX 33124

VK-2.3.
Amnanusupyer
JIeHCTBYIOIIIEE
3aKOHOAATEILCTBO
u HPaBOBbIC
HOPMBHI,
perynupyomue
obnacth
npogecCHOHATBHOM
NIeSITeNbHOCTH

He B monuoit mepe u ¢ | B momHoit  mMepe U
3nats (36): He BocmpomsBogutr u He | YaCTHYHO BOCHPOHM3BOAMT | MAaJbIM KOJINYECTBOM | 0e30mmboYHO
N ——— aBOBLIé OOBSICHACT NEMCTBYIOIIKE | M OOBSACHIET ACHCTBYIOIIUE | OMMOOK BOCHPOM3BOAUT H | BOCIPOH3BOIHT u
y p MIPaBOBEIE HOPMBI W | TIPaBOBEIC HOPMBI 1 | OOBSICHSET [eHCTBYIOMHME | OOBSACHIET ICHCTBYIOIIHE
HOPMBI W OTPaHUYCHHS,
OKA3LIBAIOLIIE OTpaHUYCHHUS, OTpaHUYCHHUS, MIPaBOBBIE HOPMBI U | TIpaBOBBIC HOPMBI u
OKa3bIBaIOIIHE OKa3bIBAIOLINE OTpaHHYCHHS, OTpaHUYCHHUS,
peryaupyroree
BO3NEHCTEHE Ha | PETYIHpytomee perynupyroiee OKa3bIBaIOIIHE OKa3bIBAIOLINE
BO3JICHCTBHUE Ha | BO3IeHCTBHUE Ha | peryiupyoliee eryaupyoliee
po¢eCcCHOHATTBHYIO A pery vpy = pery vpy =
OSTENBHOCTS npodeccHoHANEHYIO npodeccnoHaIbHyIO BO3JICUCTBHUE Ha | BO3JCHCTBHUE Ha
JIeSITETbHOCTD NeSITeTbHOCTD pogecCHOHATIBHYIO PO eCCHOHATBHYIO
JICSITETbHOCTh JIeSITETbHOCTD
Ymers (Y6): HaxoauTb C 3 u Oonee ommbOkamu | C 1-2 ommbkamu Haxomut | besommbodHO HaXOJUT
He HaxomuT HOpMaTHWBHBIC
HOPMaTHBHBIE TOKYMEHTI N cBoeii | HaxoauT HOPMATHUBHBIC | HOPMATUBHBIC JTOKYMCHTBHI | HOPMATHBHBIC JOKYMEHTHI
JIOKYMEHTBl B CBOEH M . JIOKYMEHTBI B cBOei | B cBOeil | B cBoOEH
o npodeccHoHanbHO o o o
npodeccnoHatbHOM OSTENBHOCTH u He npodeccHOHaNBHOM npodeccHoHaNbHOI npodeccHOHaNBHOM
NIeSITeNbHOCTH W IMCHSET HX JeATEIBHOCTH M TIPUMEHSET | JSSTENbHOCTH U IPUMEHSET | NesTeIbHOCTH U IIPUMEHSEeT
MIPUMEHATH UX p X ux ux
Bnaners (B6): HaBeikamu | He anammsupyer u He | C 3 u Oomee ommbOkamu | C 1-2 omubkamu | besommbouHO
paboTel ¢ HOPMATHBHO- | IPUMEHSET MOJIOKEHUS | aHAM3UPYET W TPHMEHSET | aHAJM3UPYET W MPHUMCHSET | aHAIW3UPYEeT W HPUMEHSET
MIPAaBOBBIMU HOPMaTUBHBIX JOKYMEHTOB | TOJIO)KEHHS HOPMATHUBHBIX | MOJIOXKEHWsS HOPMATHBHBIX | ITOJIOXKEHHS HOPMAaTHUBHBIX
JIOKyMEHTaMu B obiactu | B CBOEH | JOKYMEHTOB B CBOEH | JTOKYMEHTOB B CBOEH | JOKYMEHTOB B cBOEH
npodecCHOHATBHOM npodeccroHanbHON npodecCHOHATBHOM npodeccroHambHON npodecCHOHATBHOM
ACATCIBHOCTHU JACATCIIBHOCTHU JACATCIIBHOCTH JACATCIIBHOCTHU JACATCIIBHOCTHU




KAPTA

[Ipunoxenue 2

00ecreYeHHOCTH JUCHUIIJIMHBI Y4eOHOH M Y4eOHO-MeTOoUYeCKOii JTUTepaTypoil

JucrunnuHa: Python niis aHanu3a 1aHHBIX: BBEJICHUE

Kon, nanpaBieHust moOArOTOBKU:
18.03.01 XumMuueckass TEXHOJIOTUS

n/n

HasBanue yueOHOTO, y4eOHO-METOIMYECKOTO
W3aHKs, aBTOP, U3aTeNILCTBO, BU U3/IaHM,
TOJ1 U3JIaHUs

Komnue-
CTBO K-
3eMILISIPOB
B BUK

Kontunrent
00yJaroIuxcs,
HCTIOJIB3YIO-
IIUX YKa3aH-
HYIO JIUTEpa-
Typy

O0ecreueHHOCTh
00yJaromuxcs
JIUTEPATypOH,

%

Hanuune
3JIEKTPOHHOIO
BapUaHTa B
9bC

(+/)

TuroB, A. H. Python. OOpaboTka JaHHBIX
yaeOHO-MeToarueckoe mocodue / A. H. Tutos, P.
®. TasueBa. — Kaszans : KHUTY, 2022. — 104 c.
ISBN 978-5-7882-3171-6. —  Tekcr :
PIICKTPOHHBIH // JIaHb : 3JIEKTPOHHO-OHOIHOTEUHAS
crcTema. URL.:
https://e.lanbook.com/book/331019

OP

30

100

TutoB, A. H. OO0pabotka pnaHHBIX B Python.
OcHoBBI paboThl ¢ OubIMOTeKO# Pandas : yueOHO-
MeTogudyeckoe mocobme / A. H. Turos, P. O.
TasueBa. — Kazanp : KHUTY, 2022. — 116 ¢. —
ISBN 978-5-7882-3164-8. — TekcT :
hIIeKTPOHHBIH // JlaHb : 35eKTpOHHO-OMONIHOTEUHAs
cucrema. URL:
https://e.lanbook.com/book/331013

OP

30

100

Maxkuaan, Y. Python w aHanm3 naHHBIX.
[eppuynas 00pabOTKa ITaHHBEIX C NPUMEHECHHEM
pandas, NumPy wu Jupiter : cmpaBounuk / V.
MakKUHHM ; TI€pEeBOJ C aHrjiuiickoro A. A.
CnmakuHa. — 3-e u3n. — Mocksa : IMK Ilpecc,
2023. — 536 ¢. — ISBN 978-5-93700-174-0. —
Tekcr : anexTpoHHsblii /  Jlanb 3JIEKTPOHHO-
OubIMoTEeYHAS cHCTEMA. URL:

https://e.lanbook.com/book/348086

OP

30

100

OP — aneKTpoHHBIN pecypc s aBTOp. MOJIB30BATENEH JOCTYNEH dYepe3 DIJIEKTPOHHBIN
Karajor/nexkTponnyo oubmuorexy THUY http://webirbis.tsogu.ru/
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JlonoJIHEeHUs1 ¥ U3MEHEeHU sl
K paboyeii mporpaMmMe M CHUILTHHBI

Python nuist anajiM3a JaHHBIX: BBEJACHHUE
Ha 2024-2025 yueOHbI# 1O

JlononaHeHus U U3MEHEHUs B pabouyro MporpaMMy He BHOCATCS (AUCLUILIMHA HE U3Yy4aeTcs
B 2024 — 2025 yu.r.).

JlomoJIHEeH!S ¥ U3MEHEHHUS BHEC:

CT. npenoaaBaTesb -~ A. A. Oxpurreiin

JlononHenus (M3MeHeHus) B pabouyro IporpaMMy pacCMOTPEHBI U O00PEHbI Ha 3acelaHuu
KaeIppl eCTECTBEHHOHAYYHBIX ¥ TYMaHUTAPHBIX TUCIUTUINH.

3aBenyromnuii kadeapoit : /?/ C. A. TaTtpaHeHko

COI'TACOBAHO:
3aBeayrouuil BeIycKaroiei kadenpoit /24/"’ C. A. TarpsgaHeHKO

«04» anpens 2024 r.
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