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PaGouast mporpamma pa3paboTaHa B COOTBETCTBHHU C YTBEP)KIEHHBIM Yy4eOHBIM TutaHoM oT 30
aBrycra 2021r. u tpeboBanmsimu OIIOIT OIIOIT 13.03.02 DOnexkrtposHepreTuka M SICKTPOTEXHMKA,
HAIPaBJICHHOCTh: DIIEKTPOCHA0KEHUE K pe3yiibTaTaM OCBOCHHS IUCIMILIMHBI «Python aHanm3 naHHBIX:
BBEJICHUE», Ha OCHOBE paboueill mporpammbl, paspaboraHHoil Ha kadenpe CepBucC aBTOMOOWICH U
TeXHOJIOrn4eckux mamud TIY.

Pabouwas mporpamma paccMoTpeHa
Ha 3aceJjaHnu Kadeapbl eCTECTBEHHOHAYYHBIX U TYMaHUTAPHBIX TUCIIUILIHH.
ITporokon Ne 1 ot «30» aBrycra 2021 1.
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3aBenyromnmii kKageapoit . C.A. TaTtbssHEHKO
COI'JIACOBAHO: @}’
W.o. 3aBenyromiero BeImycKaromeil kadgenpoit al /j / E.C. UmxukoBa

«30» aBrycra 2021 1.

Pabouyro nporpamMmmy paszpadorai:

3aiiuesa O.C., noneHT Kadeapsl

€CTeCTBEHHOHAYYHbIX M T'YMaHUTAPHBIX JUCLUIUINH, (7
Asoiie el

KaHJU1aT IeJarorunyecKux HayK, JOLEHT wALesc



1. HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBbI

Hean: npuBuTHE 00YYAOIIMMCS HABBIKOB PaOOTHI ¢ OOJBITUMHU JaHHBIMH, HX 00paOOTKOW U BH-
3yanu3aiueil Ha COBPEMEHHOM SI3bIKE TIPOTpaMMHUpOBaHus Ha mpumepe Python.

3agaum TUCIMITIMHEL:

1. ®opmupoBaH¥e HABBHIKOB BJIaJICHUsI OCHOBAMU MporpaMMupoBanus Ha Python.

2. ®opMUpPOBaHKE W PA3BUTHE YMEHHUU MPOBOJAUTH KAYSCTBEHHBIN aHAIM3 JaHHBIX C IIPUMEHEHH-
€M CTaTUCTUKH, UCTIOJB30BaHUsI OMOIMOTEK U MOJTyJIEH 7l yCKOPEHHOW 00pabOTKH JTaHHBIX.

3. ®opMupoBaHE HABBIKOB MIPEIOCTABIICHHUS OOJBIINX U CIOKHBIX HA0OPOB JAHHBIX B IIPOCTOM U
HArJSIIHOM BHJIC.CHTAIBHBIX Pa0OT BO BpeMsi OOy4YeHHS W B MOCIEAYIOIIeH MpodecCHOHABHON Jesi-
TETHHOCTH.

2. MecTto nucuumimabl/MoayJs B ctpykrype OIIOII BO

JlucuunimHa OTHOCUTCS K TUCHUIUIMHAM OOIEYHHUBEPCUTETCKOTO OJIOKA IEKTUBHBIX JTUCIUILINH
no tematuke «L{udpoBas nHKeHepus» 00s3aTeIbHON YaCTH Y4eOHOrO IJIaHa.

Heo0xonuMbpIMH yCIIOBUSIMU J1JI OCBOSHUS AUCLIUILITNHBI SIBIISIOTCS:

3HaHUsA:

— JIMHEWHas M BEKTOpHas aireOpbl, TEOPUS BEPOATHOCTH, DJIEMEHThl MaTEeMaTHYECKOM
CTaTUCTHUKH;
— OCHOBBI TEOpUH UHPOPMAITUU ¥ KOJTUPOBAHUS.
YMenus:
—  WCTOJIB30BaTh MPOTPAMMHBIC CPEJICTBA peaTH3allii HHPOPMAIIMOHHBIX TPOIECCOB;
— HCIIOJIB30BaTh JIOKAJIBHBIC U TJI00ATBHBIE CETH.
Bnanenue:
— HaBBIKOM TEMAaTHYECKOTo Moucka HHPOpMAIKi U aHHOTUPOBAHUS UCTOUYHUKOB;
— CHOCOOHOCTBIO MPUMEHSTh CUCTEMHBIN MOAXOJ MPHU PEIICHUHU 33a/1a4 MO COCTABICHHUIO
Mporpamm.

Conepxanue AMCIUIUIMHBL SBISIETCS JIOTUYECKUM TIPOJOJDKEHUEM COJEPKaHUS TUCITUTUINH
«Marematukay», «Mapopmatukay, «[IporpaMmmupoBanuey. [laHHas JUCHUILTHHA CIYXUT OCHOBOM IS
ocoeHus: jguctuiummH: «ludposoit mpodumie  00bekTOB»;, «TEXHOIOTHMH  HUMHTAIIHOHHOTO
MOJENUPOBaHUsA»; «TeXHOIOrnYecKne MPOUECChl U pa3MEPHBINA aHATU3 B JIUTUBHOM MPOU3BOJICTBE»;
«Master-mo1es B MPOMBIIIJIEHHOCTH.

3. Pe3yabTaThl 00yUeHHUsI O TUCHHITIHHE

[pormecc n3ydeHus AUCIUILTAHBI HAIIPABIICH Ha GOPMHUPOBAHUE CICAYIONUX KOMITCTECHITHI:
Tabmuua 3.1

Kox n nanmenoBanue Kox u HanMeHOBaHKE HHAUKATOPA Kox u HanMeHOBaHHeE pe3ynbTaTa 00y4eHus 1Mo
KOMITCTCHIIUU noctrxkenns komnereHmn (MJK) JUCLMITIUHE

3Hath (31): MexaHu3MbI U METOIUKH ITOKCKa, cOopa U
00paboTk  WHMDOpMANUHK, HEOOXOOUMOW  TpH

VK-1 VYK-1.1. OcymecTBisier BBIOOp | PEIICHUU IMOCTABJIEHHOM 3a1a4u.

aKTyaJbHBIX pOccHiickux W 3apyOexHbx | Ymers (Y1): AnammsupoBath IIPEJICTaBICHHBIE
HCTOYHUKOB, a TaK >X€ MOHWCK, cOOp W | MCTOYHHMKH WH(OPMAIHH, BEIIOIHATE OTOOP HY>KHOM
00paboTky wH(popManuK, HEOOXOAMMOW | WH(OPMAIMU NPH PEHICHUH MOCTABICHHON 3a/1a4H.

CrnocoOeH OCyILIECTBIATh MOMCK,
KPUTHUSCKMHA aHalu3 U CHHTE3

nH(popManmy, MIPUMEHSTH
CUCTEMHBIH NOJXOJ JUIl PELICHUS
MOCTABJICHHBIX 3a]a4

IUIS PEIIEHHs TOCTaBJICHHON 3a/1a4H. Bnagers (Bl): Metogukoil momcka, cbopa u
o0paboTkn  uHMOpMaUUH, HEOOXOOUMOH  mpH
PCLICHNUHU [TO0CTaBJICHHOI 3a/1a4H.

VK-1.2. Cucremarusupyer u kputndecku | 3Hath (32): METOJUKH MOCTAHOBKH LIEJI M CHOCOOBI
aHaNMM3UpyeT MH(OpPMAIMIO, IOTYUCHHYIO | e  JOCTIDKCHHS, HaydHOe IpEACTaBIeHHE O
U3 Pa3HBIX NCTOYHHKOB, B COOTBETCTBUH C | pe3yibTaTax 00pabOTKH MH(POPMaLUH.




TpeOOBaHUAMHU U YCIOBUSIMU 33a4H.

Ymets (Y2): HaX0IUTh U KPUTUYECKH aHAJIU3UPOBATh
uHbOpMAIMIO,  HEOOXOIUMYIO  IUId  PeLIeHHS
IIOCTABJICHHOM 3a/1a4H.

Briagers (B2): Bmamers (B2): mexanmsmamu momcka

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

METOIUKU

OpH  pelleHnn

nHpOpMAIMKM, B TOM 4HCIE C TNPUMCHCHHUEM
COBPEMEHHBIX HHPOPMAITHOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

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

NPUMEHEHUA CHUCTEMHOI'O MNOAXOJa IIPpU PEIICHUU
IOCTABJICHHBIX 3a1a4

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

Bnagets (B3): HaBbIKAMH aHaJIn3a
METOJOJIOTHYECKHX TMPOOJIeM, BO3HHUKAIOUIMX TPH
pelIeHHH MPAaKTHIECKHX 3a/1ad.

VYK-2. CnocobeH ompenensirs
Kpyr 3a1a4y B pamKax
MIOCTABJICHHO! L€ U BBHIOMpATh

ONTUMAJbHBIE crmoco0Bl X
peleHus, HCXOIS u3
JICMCTBYIOIIMX IIPaBOBBIX HOPM,
HMEIOIIIXCS pecypcos "
OTpaHMYEHUH

VK-2.1. IIpoBoauT aHanu3 mocTaBIeHHON
nemd u - (pOpMYyJTHPYET COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 3a7ad4, KOTOpEIE
HEOOXOIMMO PELINTh IS €€ JOCTHKECHHS.

3Hatb (34): COBOKYIIHOCTh B3aHMOCBSI3aHHbIX 3aa4.

Ymers (Y4): ompenmenaTh Kpyr 3agad M HX
B3aMMOCBSI3b B paMKax  M30paHHBIX  BHIOB
npoeCCHOHABHOM JAESITEHOCTH.

Brnamere (B4): HaBBIKOM pacmlpenelieHHs CBOHX
JIEHCTBUIM IO PEIIEHUIO OCTABJICHHBIX 3a/1a4

VK-2.2. BribupaeT onTUMaibHBIN CIOCO0
pelIeHns 3aa4, HCX0/Is U3 HMEIOIINXCSI
PeCypcoB U OrpaHUYEHUI.

3Hath (35): cnocoOBI peleHns MPaKTUIEeCKUX 3a1ad,
pECypChl M OrpaHUYCHHUSI.

Ymerb ¥5): IUIAaHUPOBATh COOCTBEHHYIO
JICATEIBHOCTh HCXOJIS U3 UMEIOIIMXCS PECYPCOB.
Bnanets (BS): HaBBIKaMH WCIIOJIb30BaHUS

HMEIOIUXCA PECYpPCOB AN YCIIEIIHOTO BBIIOIHECHHS
MOCTABJICHHBIX 3a/]a4.

VK-2.3. AnHammupyer JAeHCTBYroIee
3aKOHOJATENbCTBO M IPABOBBIE HOPMBL,
perympyromue 00acTpb

npodeccHOHANBHO A TENEHOCTH

3nath (36): MACHCTBYIOIIME TMPABOBBIE HOPMBI H
OTpaHUYCHHS, OKa3bIBaloIIHe perymupyloiee
BO3JIEHCTBUE HA MPOPECCHOHABHYIO ISSITEILHOCTh

Ymets (Y6): HAXOAUTH HOPMATUBHBIE TOKYMEHTHI B
cBOeH MpoeCCHOHANTBHON ~ JEATENFHOCTH |
HOPUMEHSTh UX.

Brnagers (B6): HaBblkamMu paboOTBI C HOPMaTHUBHO-

IIpaBOBBIMU JOKYMCHTaMH B 06JT3.CTI/I
PO EeCCHOHATTBHOM eI TENLHOCTH.
4, O0BneM TUCIHHUIIINHBI
OO0t 00beEM TUCHUIUIMHBI COCTABIAET 3 3aueTHBIX equHuLb], 108 yacos.
Tabmuna 4.1.
AynuTOpHBIE 3aHATHSI/KOHTAaKTHas pabora,
®opma
®opma Kypc/ qac. CamocTrosTtenbHast N
MMPOMEIKYTOYHOU
o0y4eHus CEMECTPp [paktrueckne | JlaboparopHsie pabora, vac.
.HGKL[I/II/I arrecraluu
3aHATUA 3aHATUA
OYyHas 2/4 16 - 32 60 3a4eT
3a04Has 2/4 6 - 10 92 3a4er




5. CTpykTypa U coaep:kaHue TUCHUTITIHHBI

5.1. CtpykTypa JUCHUIUIMHBI.

oyHasi popma o0yuenusi (OPO)

Tabmumna 5.1.1

CTpyKTypa IMCUUILIHHBL/MOLYJIS

AyANTOpHBIE 3aHATHA,

Ne qac. CPC, Bcero, OrneHOYHbIC
/i Howmep yac. yac. Kon CpeAcTBa
HaunmenoBanue pasaena JL Ip. JIa6.
paszena
JlaGoparopHas
1 1 OcHoBbl cuHTakKcuca Python 2 - 4 6 12 pabora,
YCTHBII 0npocC
JlaGopaTopHast
2 2 Beenenue B Data Science 2 - 4 2 8 P a(EOTa,
YCTHBIH 0o1poc,
Keiic
VK-1.1 JlabopaTopHas
3 3 O6paboTka JaHHBIX 2 - 8 4 14 VK-1.2 pabora,
VK-1.3 YCTHBIN ONPOC
VK-2.1 JlaGopaTopHas
4 4 OCHOBBI CTATHCTUKH 4 - 4 8 16 VK-2.2 pabora,
VK-2.3 YCTHBIH OIpOC
PasBenpiBaTenbHBIN HaJH Jlagoparopnas
5 5 a3BEAbIBATEN AW |y - 8 20 32 pabora,
JaHHBIX .
YCTHBII onpoc
JlaGopaTopHast
6 6 Busyanusanust JaHHBIX 2 - 4 20 26 pa6v0Ta,
YCTHBIH ompoc,
Kelic
HUroro: 16 - 32 60 108
3aouHan popma o0yuenus (3PO) Tabnuma 5.1.2
CTpykTypa TUCHHTUTAHBY/ MOy IS AYAHMTOHEIE SaHSTHS,
Ne TPyKTypa el Ay qac. CPC, Bcero, Kon MJIK O1eHOYHBIE
n/m Howmep yac. yac. A cpencrea
HaunmenoBanue paznena JL IIp. JIab.
pazzena
1 1 OcHoBrI cuHTaKcuca Python 1 - 1 12 14 JlaGopatopHas
2 2 Beenenne B Data Science 1 - 2 12 15 VK-1.1 pa§0T3=
3 3 O06paboTKa JaHHBIX 1 - 2 12 15 VK-1.2 YCTHBIH OTIpOC,
4 4 OCHOBBI CTATUCTHKH 1 - 2 16 19 VK-1.3 KOI;T%O;ZHM
5 5 PasBenpiBaTenbHBIA  aHATU3 1 ) 2 16 19 VK-2.1
JTAHHBIX VK-2.2
6 6 Busyanuzanus IJaHHBIX 1 - 1 20 22 VK-2.3
7 | 3auer - - - 4 4
HUroro: 6 - 10 92 108 X

04HO-3a04Has (popma o0yuenus (O3PO) - He npegycMOTpEHA.

5.2.1. Coneprxanue pa3ieaoB AUCIUIUINHBI (TUIAKTUYECKUE €IMHULIbBI).

Paszen 1. «OcHoBHI cunTakcuca Pythony.
Tema 1: YcranoBka, 3amyck u padora B Jupyter Notebook.

VYcranoBka Python 3. Ycranoska Jupyter Notebook. 3amyck Jupyter-0moknora. KomOuHanmm kiasu.

Tema 2: OcHOBHBIE MaTeMaTH4YecKue aeicTBus B Python.

Cnoxutb. Beryects, YMHOXUTh. Pazgenuts. IlomyunTs nemyro yacte OT aeneHus. [lomyduTs ocTaTok OT
nenenns. Bo3secTu B CTENEHb.




Tema 3: [lepemennsie. Onepanuy ¢ EpeMEHHBIMU.

Hcnons3oBanne nepeMeHHbBIX. [IpaBUiibHBIN BBIOOp TepeMeHHBIX. J[o0aBieHue nHpOpMaIMi B TIEPSMEHHEIE.
UwmcoBble THITHI TaHHBIX. byneBsie 3Hauenms. CTpoku. Jlata u Bpems.

Tema 4: TIpocTbie ¥ cocTaBHBIC yCIOBHsL. LIMKITBI.

Bri6upaem ¢ momomnipto onepatopa if. Cozaaem UKIIBI ¢ TOMOLIBIO KITFOUEBBIX clioB while u for.
Pa3znen 2. «Beenenue B Data Science».

Tema 5: CTpyKTypBI JaHHBIX.

Crmmcok. CrmoBaps. MmuoxectBo. Koprexx. Bcerpoennsie ¢yHKIm mocienoBarensHocTei. CITHCKOBOE,
CIIOBAPHOE M MHOYKECTBECHHOE BKITIOUCHUSL.

Tema 6: CTpOKOBEIC BETMUIHMHEI.

Paznmuuns mexny crpokamu. Co3maHue CTPOK, BKITFOUAIOIIMX CIICIHATBHBIC CUMBOJIBL. BBIOOP OTHEIBHBIX
cumBoJI0B. O0paboTka cTpok. Ilownck 3HaueHNs B cTpoKke. POpMaTHPOBAHNE CTPOK.

Tema 7: OyHKIMH.

IlpoctpancTBa MMeH, 00JaCTM BUIUMOCTH W JIOKaIbHBbIC (YHKIUMH. Bo03BpaT HECKOJIBKHX 3HAUCHUH.
AnoHNMHBIE (JIMO/12) (DYHKITUTL.

Tema 8: Kaxk nucatb kpacuBbiii ko Ha Python?

Ha3panust o0ObektoB B Python. Maker koma. Kommenrapuw. IIpoOensl OKOJIO OHHApHBIX OIEPATOPOB.
CkpuHkacT: oopmienue gpynkipu o cranaapty PEP-8.

Pasznen 3. «O0paboTKa JTaHHBIXY.

Tema 9: bubnuoteka Pandas st 06paboTKH TaHHBIX.

Oo6mwexr Series. O0bekT DataFrame. ManexcHbie 00beKTHI. ba3oBast (hyHKIMOHATEHOCTB
Tema 10: MeToapl rpynImupOBKY JaHHBIX.

Mexannzm GroupBy. ArperupoBanue qaHHbIX. Meton apply.

Tema 11: O0benrHEHNE TAOTHLL.

KomOunnpoBanue u ciusiHue HaOOpoB AaHHBIX. CnusHue o0bekToB DataFrame kak B 0a3ax JaHHBIX.
Coenunenue no nHnekcy. Konkarenanus Biois oci. KoMOMHUpOBaHME MepeKphIBAIOIINXCS IAHHBIX

Tema 12: Ouncrka JaHHBIX.

OO0paboTKa OTCYTCTBYIOIIMX AAHHBIX. PUIbTpanusi OTCYTCTBYIOLIMX AAHHBIX. BocmonHeHne OTCyTCTBYIOMINX
nMaHHbIX. [IpeoOpa3zoBaHye TaHHBIX.

Pa3znen 4. «OCHOBBI CTATUCTUKI.
Tema 13: OnucarenbHble CTATUCTUKH U TPAPUKH.

OmnucatenbHple cTaTUCTUKH. Mepsl neHTpa KBaprumu. Meps! pasOpoca. Beiopockl. I'paduku. Onucanve u
MHTEPIIpETays rpaduKoB.

Tema 14: OcHOBHBIE TOHATHUS MATEMATUYECKOIN CTATUCTHUKH.

Pacnipenenenue BeposSTHOCTEW MUCKPETHOM CioydaliHOM BeaM4YMHBL MaremaTnyeckoe okunanue. [lucnepeus.
Pacnipenenenue BeposATHOCTEN HENpPEphIBHOW CilydallHOM BenwuuHbl. HopMmanbpHas ciydaiiHas BeJlIWYMHA.
IlenTpanbHas npenenpHas TeopeMa

Tema 15: JloBepurensHbie mHTEpBaiBI Ha Python.

Kak ouneHuts reHepanbHYIO COBOKYMHOCTH? JlOBEpUTENBHBI HMHTEpPBAI [JIsl KCTUHHOTO CPEAHETro.
Pacnipenenenue CtpronieHTa.

Tema 16: TecTupoBaHHE TMITOTES.

PaznocTn CpC€aHHX. TeCTHpOBaHI/Ie Pa3HOCTU CPCAHUX. I[OHYH.ICHI/ISI Ipru  UCIIOJIb30BAHUN (bOpMy.TI.
P aCIlIpeACIICHUC Pa3HOCTU HpOHOpHHﬁ.

Pasnen 5. «Pa3BenpIBaTeIBHBIN aHATN3 TAHHBIX).
Tema 17: [lepBUYHBIN OCMOTp TAHHBIX.
TlepBruHBIi OCMOTp JIaHHBIX.



Tema 18: [lepBuuHbIil aHATNU3 TaHHBIX.

IlepBuyHBI aHATN3 TAHHBIX.

Tema 19: KoppenauuoHHsIii aHanus.

Koppemsimn m1st ancnoBbix ctonomnos. OyHkiws pairplot 3 momyns seaborn.

Tema 20: AHaTN3 HOMHUHATHBHBIX TIEPEMEHHBIX.

[Tpumenenue pynkimu boxplot. Pacnipenenenue orieHOK 0 HOMUHATHBHBIM ITPU3HAKAM.
Paznen 6. «Busyanuzauus JaHHBIX».

Tema 21: I'padiaeckue BozmoxxnocTy Pandas.

Pucynkn u moarpaduku. L{Bera, MapkepsI ¥ CTAIN TMHWH. PHCKH, METKH 1 HaITHCH.
Tema 22: Metozgi plot, subplots.

[Moctpoenue rpadukoB. TexcroBele Hagnmucu Ha rpaduke. HammeHnosanue oceill. Pasmemenue rpadukoB Ha

Pa3HbIX IOJISAX

Tema 23: ['ucTorpammbl pacripeIe/iCHUsI IPU3HAKOB.
I'mcrorpammel ¥ TpavKu MIIOTHOCTH.
Tema 24: OcnoBHble THIBI TpadukoB B Plotly.
Jluneitasre rpadukn. Cron04aTeie AUarpaMmel. J(narpaMMbl paccesHHS
5.2.2. Coneprkanue AUCIMIUIMHBI IO BUaM Y4eOHBIX 3aHATHH.
JIeKuHOHHBIE 3aHATHA
Tabmuna 5.2.1

Ne Howmep paznena O06beMm, gac. Tema sexmum
/1 THUCITUIIIAHEI ODO 300 0300
1 0,5 0,25 0 VcTaHOBKa, 3amyck ¥ paGota B Jupyter Notebook
2 1 0,5 0,25 0 OCHOBHbIE MaTeMaTHyeckue aeticTeus B Python
3 0,5 0,25 0 Tepemennble. Onepariiy ¢ nepeMeHHbIMI
4 0,5 0,25 0 TIpocTEIe U cOCTaBHbIE yeioBus. LIpis!
5 0,5 0,25 0 CTpyKTypBl JaHHBIX
6 ) 0,5 0,25 0 CTpPOKOBbIE BETUYHHbI
7 05 0,25 0 OyHKUHM.
8 0,5 0,25 0 Kak nucath kpacuBblii Koy Ha Python?
9 0,5 0,25 0 Bubmioreka Pandas s 06paGoTKH JaHHBIX
10 3 0,5 0,25 0 MeTo/1p! rpyIIMPOBKU JAHHBIX
11 0,5 0,25 0 O0be/MHeRre TabMHIT
12 0,5 0,25 0 OuKCTKA TaHHBIX
13 1 0,25 0 OnucarebHbIE CTATUCTHKU M TPaQUKH
14 4 1 0,25 0 OCHOBHbIE NIOHSITHSI MATEMATHYECKOH CTATUCTHKH
15 1 0,25 0 JloBepHTeNbHbIE HHTEpBANE Ha Python
16 1 0,25 0 TecTUpOBaHKE TUIIOTE3
17 1 0,25 0 TlepBUYHbI OCMOTP JAHHBIX
18 5 1 0,25 0 TepBUYHBII aHATH3 JAHHBIX
19 1 0,25 0 KoppensimoHHbli ananms
20 1 0125 0 AHaﬂI/IS HOMMHATHUBHBIX NEPEMCHHBIX
21 0,5 0,25 0 I'pacdudeckue BozmoxkHOCTH Pandas
22 6 0,5 0,25 0 Merozs plot, subplots
23 0,5 0,25 0 T'HCTOrpaMMBbI pacripe/ieNieHust IPU3HAKOB
24 0,5 0,25 0 OcuoBHubie THiib rpadukos B Plotly
Hroro: 16 6 0 X




IIpakTnyeckue 3aHATUS

[IpakTuueckue 3aHATHS y4€OHBIM MJIAHOM HE MPEIyCMOTPEHBI.

JlabopaTopHbie padoThI

Tabmuua 5.2.2
Ne /i HHOIEZFI)/I 11')1 iﬁf}ia 0%0 063246%0' 0390 HaumMeHoBaHue 1a00paTOpHOH paboThI

1 1 4 1 - OcHoBHI s13b1Ka Python
2 2 2 1 - BcTpoeHHBIE CTPYKTYPHI IaHHBIX, PYHKIKH U (haidIbl
3 2 1 - OcHoBbl NumPy: MacCHBBI U BEKTOPHBIC BHIYMCICHHS
4 4 1 - [TepBoe 3HaKOMCTBO ¢ pandas
5 3 2 0,5 - ArperupoBaHue JaHHBIX U FPYNIIOBBIE ONEPALIH
6 2 0,5 - OuKCTKa U NOArOTOBKA JJaHHBIX
7 4 2 1 - OCHOBBI MaTEMAaTHYECKONH CTATHCTUKH
8 2 1 - Teopusi BEpOSITHOCTH
9 4 1 ) [MepedopmaTHpoBaHue TaHHBIX: COCAUHEHHE,

5 KOMOMHHPOBaHUE ¥ H3MEHCHHE (POpPMBI
10 4 1 - KoppensinoHHbII aHaIN3 TaHHBIX
11 6 4 1 - [ocTpoenne rpaIKOB M BU3yaIH3AIIS

Hroro: 32 10 -

CamocrosiTesibHasi padoTa CTy/IeHTa

Tabmuna 5.2.3

N /i Howmep paznena O0beM, gac. Tema Bix CPC
JUCLUTUTAHEL 000 300 000
OcBoenue JIEKITHOHHOT'O
1 1 6 12 - OcHoBrl cuHTakcuca Python MaTepuaia;  IOArOTOBKAa K
71a00PaTOPHBIM 3aHATHIM
OcBoeHue JICKITAOHHOT'O
2 2 4 - Bsenenne B Data Science MaTepuasia;  MOJArOTOBKa K
71a00paTOPHBIM 3aHATHIM
2 OcBoenue JICKIIHOHHOTO
3 4 8 - Keiic Ne 1. «Yranait Uucimo» Matephana, - HOAroToska - K
1ab0paTOPHBIM 3aHATHSM,
pelieHue keica
OcBoeHue JICKITAOHHOT'O
4 3 8 16 - O06paboTka JaHHBIX Marepuana,  IOJrOTOBKAa K
71a00paTOPHBIM 3aHATHIM
OcBoenue JIEKITHOHHOTO
5 4 10 16 - OCHOBBI CTATHCTHKH MaTepHaia;  IOArOTOBKAa K
71a00pATOPHBIM 3aHATHIM
OcBoeHue JICKITAOHHOTO
6 5 10 12 - Pa3BenpIBaTeIbHBIN aHAINA3 JAHHBIX MaTepuasia;  MOArOTOBKa K
J1a00PaTOPHBIM 3aHSTUSIM
OcBoenne JIEKIIHOHHOTO
7 2 4 - Buzyanmsanus TaHHBIX MaTepHana; IOArOTOBKAa K
71a00pATOPHBIM 3aHATHIM
6 OcBoenne JIEKITMOHHOT'O
8 18 20 ) Keiic Ne 2. «Kto xouer crarh | Marepuana; IOArOTOBKa K
MHJUTHOHEPOM KHHOIpOKaTa?» 71a00paTOPHBIM 3aHATHUSM,
peleHue Keca
9 1,2,3,4,5,6 - 4 - [oaroroBka K 3a4eTy
Uroro: 60 92 -
5.2.3. IlpenogaBaHue JHUCIUIUIMHBI BEAETCA C NPUMEHEHUEM CIECAYIONIMX BHJIAOB

00pa30BaTeNbHBIX TEXHOJIOTHIA:
- TpoONeMHas JeKIHUs, JEKIUs-TUaJIOT, BU3yanu3anus yueoHoro marepuana B PowerPoint B

AUaJIOrOBOM PEKUME,




- TUCKYCCHOHHBIE TEXHOJIOTMH (JIEKLIMOHHBIE 3aHATHS);
- paboTa B MaJbIX rpynmnax (JabopaTopHbIe 3aHATHUS);
- KEHC TEXHOJIOTHS.

6. TemaTHKa KypcOBBIX padoT/MPOEKTOB
KypcoBbie paboThl/IpoeKThl yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI.
7. KoHTpoJibHbIe padoThI

7.1. Metoauyeckue yKa3aHus JUIsl BBINOTHEHUS KOHTPOJIBHBIX paloT.

Jns obOyuaromuxcsi 3a0uHOM Qopmbl 00ydeHHs MpelycMOTpeHa KOHTpOJbHAs paboTa IO
3aBEpPUICHUH W3Y4CHUS MaTepuaia. TpyloeMKOCTh KOHTPOJIBHON pabOThI B COCTaBE CaMOCTOSITEIILHON
pabotel — 10 wyacoB. KouTponbHas pabGoTa sBiseTcs 4YacThio (POHIA OICHOYHBIX CPEACTB IO
TUCHUIUIMHE, pa3padaTbIBaeTCsl MPEToAaBaTesieM, YTBEpXKIAeTcs Ha 3acedaHuu Kadenpsl H
COOTBETCTBYET U3Y4aeMbIM B CEMECTPE pasJieiaM Kypca.

K BBIIONHEHUIO KOHTPOJIBHOW pabOTHI ClIEAyeT MPHUCTYHaTh TOJBKO TOCIE W3YYCHHUS
COOTBETCTBYIOILIETO TEOPETUYECKOr0 MarepHuala Kypca. BpilmonHeHHe KOHTPOJIbHOW paboThl MO
TUCHMIUIMHE —TIpefmnojaraeT Hamucanue pedeparta. Pedepar - camocrosTenbHas Hay4HO-
UCCIIeIoBaTeNbCKasg paboTa 00y4aromierocs, Te aBTOP PaCKpPbhIBAeT CYTh HCCIEAYeMOUW MpoOJieMbl,
MPUBOJUT PA3IIUIHBIC TOYKU 3PCHHUS, JCJIACT BBIBOIBI, 000OIICHMSI.

Lenp pedepata — mpuoOpereHne OOy4YAIOUIMMUCS HABBIKOB CaMOCTOSTEIbHOW pabOThI MO
o100py, U3YYCHUIO, aHATH3Y U 00OOIICHHIO JINTEPATYPHBIX HCTOYHUKOB.

[Ipouecc BrInoNHEHU pedepara COCTOUT U3 CIESAYIOIINX ITAIOB.

1. [TonGop mnuTepaTrypbl 1O U30paHHOH TeM€ U O3HAKOMJIEHME C BbIOpaHHBIMU
UCTOYHUKAMHU.

2. CocraBnenue miaaHa pedepara.

3. N3yueHne 0ToOpaHHbIX JIUTEPATYPHBIX HCTOYHUKOB.

4, Hamnmcanne texcra pedepara.

5. Odopmnenue pedepara.

Iloo6op numepamypul no uzOpanHoll meme U O3HAKOMAEHUE C BbLOPAHHBIMU UCMOYHUKAMU

[TonGop nutepatypsl Mo U30paHHON TEME U 03HAKOMJIEHHE C BRIOPAHHBIMU UCTOYHHKAMH — 3TO,
NPEXJIe BCETr0, CaMOCTOATENbHAs padoTa O0YJaromIerocs, ycreX KOTOPOW 3aBHCHUT OT €r0  yMEHUS
MOJIb30BaThCsl KaTajmoramu, OubmuorpadguueckuMu crpaBoyHukamMu u T.m. CregyeT mnoaduparh
JUTEPATypy, OCBEIIAIOIIYI0 KaK TEOPETHUECKYIO, TaK W MPAKTHYECKYID CTOPOHBI IPOOIIEMEI.
[IpenBapuTensHOe O3HAKOMJIGHHE C OTOOpaHHOW IUTEpaTypoil HEO0OXOOUMO i TOTO, YTOOBI
BBISICHUTH, HACKOJBKO COJIEp)KaHWE TOH WJIM WHOW KHUTH WIIM XYyPHAJIBHOH CTaThU COOTBETCTBYET
n30panHoit Teme. Kpome Toro, mpenBapuTENIbHOE O3HAKOMIICHHE TIO3BOJHUT TIOMYYUTHh MOIHOE
MIPEJICTABICHUE O KPyTe BOIIPOCOB, OXBATHIBAEMBIX TEMOMW, M COCTAaBUTh pabouMii miaH pedepara.

H3yuenue omoopanuwix 1umepamypHuixX UCOYHUKOS

[Tocne Toro kak cocTaBieH IUIaH pedepara, ClIeayeT NPUCTYNaTh K JETATBHOMY H3YyUEHUIO
oToOpaHHOM nuTepatyphl. [Ipu ee M3ydeHHH, KaK MPABUIIO, COCTaBISIOTCS KOHCIEKTHL. XapakTep
KOHCIIEKTOB OTPEACTSeTCS BO3MOXHOCTHIO W (OPMOH HCIONB30BAaHUS HM3y4aeMOro MaTepuayia B
Oynymeit pabore. OT0 MOTYT OBITH BBIMUCKU (IIUTAThl), KPATKOE W3IIOKEHHUE MBICTEH, (aKkTOB WIH
XapaKTePUCTHKA MPOYMTAHHOTO MaTepuaia B BHUAC MOAPOOHOTO IJIaHA T€X MeCT pabOThI, KOTOPHIC
MOTYT TOTPeOOBaThCS MPU HAMMCAHUU TeKCTa pedepara. Bo Bcex ciaydasx mpu KOHCHEKTHPOBAHUU
JUTEpaTypbl HEOOXOIWMO 3alKChIBATh Ha3BaHME HWCTOYHWKA, M3IATEILCTBO M CTPAHHIIBI, OTKYIa
3aMMCTBOBAHBI 3aMHCH, YTOOBI B JajbHEHIIEM MpPU HAMKMCAHUU Pa0OThl UMETh BO3MOXHOCTH JIeJaTh
CCBUIKH Ha JINTEpaTyPHbIC HCTOYHUKH.



Bonbiioe 3naueHne uMeeT cucmemamusayus OTy4aeMbIX CBEICHHI MO OCHOBHBIM pa3jeiam
pedepara, mpenyCMOTPEHHBIM B TUTaHe. [IpounTaB TOT WM WHOW UCTOYHHK, CIEIYET MPOAyMaTh TO, B
KaKOM pazjieJie MOTYT OBbITh UCIOJIb30BaHbl CBeAeHUs U3 Hero. [logobHast cuctemMarusanus mo3BosieT
Ha OCHOBE MOCJICAYIOUIETO aHajn3a 0TOOPaHHOTO Marepuaia Oosee riy0OKO M BCECTOPOHHE OCBETUTh
OCHOBHBIE BOIIPOCHI U3y4aeMOU TEMBI.

Hanucanue mexcma pegpepama

Pedepar mnumercs Ha OCHOBE THIATENBHO MPOPabOTaHHBIX JHUTEPATYPHBIX HCTOYHUKOB.
XapakTepusys conepkanue pedepara, HEOOX0IUMO OTMETHUTH CIEAYIOIICE.

Bo 66edenuu Ha ogHOM cTpaHMIle AOKHA OBITH MOKa3aHa IeNb Hamucanus pedepara, yka3aHbl
3aJa4uM, KOTOpbIe CTaBUT mepe] coboii ctyneHT. Kparko cienyer KOCHYThCSl COAEpKaHUS OTIEIbHBIX
pa3nenoB paboThl, OXapaKTepPH30BaTh B OOIIMX YEePTaX OCHOBHBIC MCTOYHUKH, KOTOPHIC HAIILIM CBOEC
oTpakeHue B padoTe.

B mexcmosotl wacmu paccMaTpuBarOTCS OCHOBHBIE BOIIPOCHI pedepara. OCHOBHAS YaCTh MOKET
COCTOSITh M3 JABYX WU Oosiee maparpadoB; B KOHIIE Kaxa0ro naparpada aenarorcs KpaTKue BBIBOJIBI.
W3noxenune marepuana IOKHO OBITh MOCIEAOBATENbHBIM M JIOTHUYHBIM. OHO TakKe JOJIKHO OBITh
KOHKPETHBIM U TIOJHOCTBIO OIpaBAaHHbIM. [Ipu 3TOM BaXXKHO HE TMPOCTO TMEPEHUCHIBATD
MEPBOMCTOYHHUKH, a U3J1araTb OCHOBHBIE IMO3HIIMH 110 PACCMATPUBAEMBIM BOTIPOCAM.

B saxnouenuu cnegyet caenaTh oOIIUE BBIBOJBI U KPATKO U3JOKUTH W3YYEHHBIE TOJOKEHUS
(mpeacTaBuUTH conepikanue pedepara B Te3UCHOU dhopMme).

[Tocne 3akmoueHnss HEOOXOAMMO IPUBECTU CITUCOK JINTEPATYPHI.

Tpebosanus k oghopmaenuro peghepama

TekcT pedeparta gomKeH ObITH OTIEYATaH HAa OJHON CTOPOHE JMCTa Ha Oymare ¢gopmate A4,
mpudt Times New Roman, pazmep mpudra 12-14 nr., mexmycrpounsiii maTepBan — 1,0, moins
CTpaHULIBI: BEpXHee 2 cM; HIbKHEee — 2 cM, JiIeBoe — 3 ¢M, IIpaBoe — 1 cM. AG3all HaYMHAeTCsa ¢ KPacHOM
ctpoku (orcrym 1,25 cm). O6bem 10 cTpanuir.

Kpumepuu oyenxu peghepama

. akTyainbHOCTH TeMbl (0-10 Gaa);

. cootBeTcTBHUE coaepxanus teme (0-10 H6amna);

. riryouna npopabdotku matepuana (0-10 6aina);

. rPaMOTHOCTH U TIOJHOTA HCTOIb30BaHus HcTOYHUKOB (0-20 6ain);
. odopmaenue (0-10).

7.2. Tematuka KOHTPOJIBHOM pabOTHI (TeMbI pedepaToB).
OcHoBHI s13b1Ka Python

BerpoenHble CTPYKTYpBI TaHHBIX, QYHKIIUHU U (aiiibl
OcHoBbl NumPy: MaccuBBI M BEKTOPHBIE BBIYMCICHUS
[TepBoe 3HakoMcTBO ¢ pandas

ATrperupoBaHu€e JaHHBIX U TPYIIIOBBIE ONEpalluU
OuncTKa ¥ MOATOTOBKA JTaHHBIX

OCHOBBI MaTEMAaTUUYECKON CTATUCTUKU

Teopust BEpOATHOCTH

[TepedopmaTupoBanue TaHHBIX: COETUHEHNE,
KOMOMHHMpOBaHUE U U3MEHEHHE (HOPMBI
KoppensiuroHHBIM aHanu3 TaHHbIX

[TocTpoenune rpadukoB ¥ BU3yaTu3aIus

CB00OOAHBIH BBIOOD.

Ucropuueckas crnpaBka.
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8. OueHka pe3yJIbTATOB OCBOCHHS 1M CHHUIJIMHbI

8.1. Kputepuu oueHMBaHUsS CTCIEHU IIOJHOTHI M KadecTBA OCBOCHHS KOMIIETCHIUI B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.

OueHka OCBOEHHS TUCHUIUIMHBI TPEITyCMAaTPUBAET HMCHOJIb30BAaHHE PEHTHHIOBOW CHCTEMBI.
HopmatuBHbI pedTHHT AMCIUIUIMHBL 32 ceMmecTp cocTtaBisgeT 100 6amnos. [1o ntoram cemectpa Gaisl
pEeUTHHTa ePeBOAATCS B MATHOAIUILHYIO CHCTEMY IO CIICAYIOLICH IIKaje:

91-100 0anI0B — «OTIUYHON;

76-90 Gania — «XOpOoIION;

61-75 6aToB — «yIOBICTBOPUTEIHHOY;

60 6ayI0B U MEHEE — «HEYI0BIETBOPUTEIBLHO.

8.2. PeliTuHroBas cucreMa OLEHHBAHUSA CTEIIEHU ITOJHOTHI M KAYECTBA OCBOSCHUSA KOMIIETEHIIUIA
oOydaromuxcsi o4HOH (hopMbl 00yUdeHHsI TpeicTaBieHa B Tadnuie 8.1.

Tabmuna 8.1
Newn | Buipl MEponpusITHI B paMKax TEKYIIEro KOHTPOJISI | KosmuectBo 6ayuion

1 Tekymias aTTecTauus

1 Pa6ota Ha nexuusax 0-5

2 3amuTa 0T4eTOB 10 JaboparopHsiM paboram Ne 1-3 0-15

3 YcTHBIN onpoc 0-5
HTOI'O 3a nepByo TEKYUIYIO aTTECTAIHIO 25

2 TeKylIasi aTTeCTAIHS

4 Pabora Ha JIleKIusIX 0-5

5 3amuTa 0T4eTOB 10 JaboparopHsiM paboram Ne 4-8 0-15

6 YcTHBIN onpoc 0-5

7 Pemennii keiica Ne 1 «Yranaii Yucio» 0-15
HTOI'O 32 BTOPYIO TEKYIIYIO aTTECTAIUIO 40

3 TeKyImas aTTecTanus

8 PaboTa Ha neknmsx 0-5

9 Pemenne keiica Ne 2 «KTo X0ueT cTaTh MIIIMOHEPOM KHHONpPOKaTa?» 0-15

10 3amuTa 0TYeTOB 110 JJabopaTtopHsM padotam Ne 8-11 0-15
NTOI'O 3a TpeThIO TEKYIIYIO ATTECTAIHIO 35

BCETO | 100

8.3. PeliTuHrOBast cucTeMa OIICHUBAHUS CTETIEHU MOJHOTHI M KAUYECTBA OCBOCHUST KOMIIETEHITHIA
oOyyaroImuxcst 3a04HOM (hopMbl 00yUeHHs IpecTaBieHa B Tabiuie 8.2.

Tabmuma 8.2
Ne o
i Buppl MeporpusTHii B paMKax TEKYIETo KOHTPOJIS Konmuectso 6anioB
1. KonrponbHas pabora 0-60
2 BrinosHeHne 1abopaTopHbIX padboT 0-40
BCEI'O 100

9. YueOHO-MeTOAMYECKOE U HH(POPMAINIMOHHOE 0DecTeYeHne TUCIHIIHHbI

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

1. DnexTpoHHBIH KaTagor/DnekrponHas oudanorexka TUY — http://webirbis.tsogu.ru/

2. DnektpoHHOo-O0ubMMoTeunol cucrtema «IPRbooks» — http://www.iprbookshop.ru/

3. DnektponHas HedTerazoBas Oubmmorexka PI'Y Hedtn m raza wmm. ['yOkumna (Poccuiickuii
roCyIapCTBEHHbIN yHUBepcUTeT HedTu U raza um. .M. I'yokuna) — http://elib.gubkin.ru/



http://webirbis.tsogu.ru/
http://www.iprbookshop.ru/
http://elib.gubkin.ru/

4. Dnextponnas Oubmuoreka YIHTY (Ydumcknii rocymapcTBeHHBIH HEPTAHONM TEXHUYECKUN
yauBepcuret) — http://bibl.rusoil.net

5. DnektponHas O6ubOmmoreka YI'TY (YXTHUHCKUH TOCYIapCTBEHHBIM TEXHHUYECKUN YHHUBEPCUTET) —
http://lib.ugtu.net/books

6. Hayunas snexrponnas oubmuoreka ELIBRARY.RU — http://www.elibrary.ru

7. DnekTpoHHO-OMOIMOTEeYHas cucteMa «Jlanb» — https://e.lanbook.com

8. DnekTpoHHO-OMONMOTEeYHAs cucTeMa «KOHCYIIbTaHT cTyAeHTa» — WWW.Studentlibrary.ru

9. DnekTpoHHO-OMOIMOTEeYHas cuctema «Book.ruy — https://www.book.ru/

10. Dnexrponnas 6ubamorexa FOPAWUT — https://urait.ru/

11.  Cucrema moOAJIEp)KK{ AMCTaHIMOHHOrO oOyuenms — https://educon2.tyuiu.ru/course/view.php?
10=3933

9.3. JIuneH3MOHHOE H CBOOOJHO pAaCIpOCTpaHsIEMOE MporpaMMHOe oOecredeHue, B T.4.
OTCUCCTBCHHOTI'O ITPOU3BOJACTBA:
- MS Office (Microsoft Office Professional Plus);
- MS Windows.
- ZOOM.
- Python 3
- Jupyter Notebook

10. MaTepI/IaJIbHO-TeXHI/I‘leCKOe odecmeyeHue AUCIHHUIIIMHBI
HOMGHIGHI/I?[ AJId IpOBCACHUA BCEX BHUIOB pa6OTI>I, npeaAyCMOTPCHHBIX y‘-I€6HI)IM IIJIaHOM,

YKOMIUIEKTOBaHbI HEOOXOIUMBIM 000PYIOBAaHUEM U TEXHHUECKUMH CPEIICTBAMH O0yUCHHSI.
Tabmuma 10.1

No [lepeuens obopynoBaHus, [TepeueHb TEXHUUECKHUX CPEACTB 00yUeHNUS, HEOOXOANMBIX JJISI OCBOCHUS
W HE0OXOIUMOTO JIJIsl OCBOEHUS JUCIUTUTAHBI/ MO LIS
JUCITUTUIAHBI (ZeMOHCTpaIlMOHHOE 000PYIOBAHUE)
11 YyebHasg ayIuTOpHs IS IPOBEACHUS 3aHATHH JEKIIMOHHOTO U CEMHHAPCKOTO

- Tuna  (IpakTHUeCKWe  3aHATHA); TPYNIOBBIX WM HWHIWBUAYAIBHBIX
KOHCYJIbTAIMi{; TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaluu.

2 ITomenieHre 111 CaMOCTOSTENBHON pabOThl 00YUYAIONIUXCS ¢ BO3ZMOKHOCTHIO
- NOJKITIOUeHHS K ceTH «MIHTepHEeT» U 00ecreueHueM JA0CTyIa B AIEKTPOHHYIO
nH(pOPMAIMOHHO-00Pa30BaATENBHYIO CPEY: HOYTOYKH B KOMILICKTE.

3 Microsoft Office Professional

Plus 2010;

- Microsoft Windows; YueOHass aymuTopHus Ui TPOBENCHHUS 3aHATHH CEMHUHAPCKOTO THIA
- Zoom, (;1abopaTOpHBIX 3aHATHI);, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCY/IBTAIIUH;
- Python 3 TEKYIIIEro KOHTPOJISl ¥ IPOMEKYTOYHOM aTTecTaluu.

- Jupyter Notebook.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKka3aHusl 110 MOJATOTOBKE K JJaOOPATOPHBIM 3aHITUSIM.

B mporecce nabopaTtopHoro 3aHATHs 00y4aroIMecs: BBIMOJHSAIOT 4acTh pabOThl (HECKOJIBKO
3aJIaHU) WM OAHY JIa0OpaTOpPHYI paboTy MOJ PYKOBOJCTBOM MPEIOJaBaTeiisi B COOTBETCTBHH C
U3y4aeMbIM CO/Iep)KaHHueM y4eOHOro MaTepuaia.

BrinonHenune 1abopatopHbIX paboT HAPaBJICHO Ha:

— 00001IeHne, CUCTEeMAaTH3aINI0, YrIyOJIeHne TEOPEeTHYECKUX 3HAHWN MO0 KOHKPETHBIM TeMaM
y4eOHOU JUCIUILTUHBL;
— ¢dopMHpOBaHNE YMEHUN IPUMEHSTDH [TOJyYE€HHbIE 3HAHUSI B IPAKTUYECKON e TeIbHOCTH;
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—  pa3BHUTHE AHAJTUTUYECKHUX, TPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHIA;
—  BBIPa0OTKY CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH 1 TBOPYECKOW MHUIINATHBBL.

[lpu mnpoBenenun na0OPAaTOPHBIX 3aHATHH YydeOHas TpyHma MAEIUTHCS Ha MOATPYIIIBI
YHCICHHOCTBIO He OoJiee 15 uenoBex.

[Tepen BeimomHEeHUEM Ja00pPaTOPHON PabOTHI MPOBOIUTCS MPOBEPKA 3HAHUI OOydYarOIUXCs —
UX TEOPETUYECKOM TOTOBHOCTH K BBITIOJIHEHHIO 3a/IaHHS.

JlabopaTopHast paboTa MOXKET HOCUTH PENPOIYKTHBHBIH, YaCTHYHO-TIOMCKOBBIN M TTOMCKOBBIH
XapakTep.

PaboTbl, HOCSAIME PENPOAYKTHBHBIA XapakTep, OTIMYAIOTCS TEM, YTO IPU UX INPOBEACHUH
oOyyaromuecsi TOJb3YIOTCS NOAPOOHBIMH HWHCTPYKLHMSMH, B KOTOPBIX YKa3aHbI: ILeJdb padoTHl,
HOSICHEHUS (TE€OpHs, OCHOBHBIC XapaKTEPUCTUKH), MOPSIOK BBIIOIHEHHUS PaOOTHI, TAOIHUIIBI, BHIBOIBI
(6e3 hopMynTHPOBOK), KOHTPOJIEHBIE BOIIPOCHI, YUeOHAasI U CIeUaAIbHAs JINTepaTypa.

PaboTbl, HOCAIIME YaCTHYHO-TIOMCKOBBIN XapaKTep, OTIMYAIOTCSA TEM, YTO IIPU UX IPOBEACHUH
00ydJaronIMecs: He MOJIB3YIOTCSl MOIPOOHBIMU HMHCTPYKIMSIMH, UM HE 3aJlaH MOPSIOK BBIMOIHCHUS
HEOOXOIMMBIX JICHCTBHI, OT oOywaromecss TpeOyeTcsi CaMOCTOSATENBHBIN BBHIOOP CHOCOOOB
BBINIOJTHEHUS pa0OThI, HHCTPYKTHUBHOM U CIIPABOYHOM JIUTEPATYPBI.

PaboTbl, HOcsIIME TOWCKOBBIM XapakTep, OTIMYAIOTCS TEM, YTO OOYYaloIIMecs OJDKHBI
PELIMTh HOBYIO JIJIsl HUX TPOOJIEMY, OIUPAsCh Ha MMEIOIINECS Y HUX TEOPETUYCCKUE 3HAHMS.

Pe3ynpraThl BBITOTHEHUS J1a0OpaTOpHOW pabOThl OGOPMIISIOTCS OOy4aroUMMHUCS B BUE
oTyera.

VYcnemHas MoJroToBKa K JIAOOPaTOPHBIM 3aHATHUSAM 10 JUCHUILIMHE NPEANoaraeT akTHBHYIO
paboTy Ha JCKIMOHHBIX 3aHSATHSAX, CHUCTEMATHYEeCKOC H3Y4YCHHE MAaTepUalioB JICKIMHA, YTCHHE
CIeUANIbHOM JTUTEpaTyphl, paboTy ¢ aHATUTHYECKIMHU 0030paMH U CTAaTHCTHYECKOI HHpOpMAIHEH.

11.2. Meroauueckue yka3aHus 10 OpraHU3allMK CaMOCTOSATEIbHOM paboThI.

CaMmocrosTenbHass paboTa sBiISETCS OAHOM W3 BaXHEWIIUX (QOpM HU3Yy4eHHUs JH000M
JUCHUIUTMHBL L{enbio camocTosTenbHOM paboTh ABJISETCS OBNaeHNEe (yHIAaMEHTAIbHBIMU 3HAHUSMH,
npoeCCHOHATLHBIMI YMEHHSAMH W HaBBIKAMH JIEATEILHOCTH 10 MPOQUII0, OMBITOM TBOPYECKOH,
UCcIlieloBaTeNbCKo  aeaTenbHOCTH.  CaMocrosiTenbHas — paboTa  CIIOCOOCTBYET — Pa3BHUTHIO
CaMOCTOSATENIFHOCTH, OTBETCTBEHHOCTH M TBOPYECKOTO MOAX0/a K perIeHuo npodiaeM. OHa 1mo3BoJIsIeT
CHCTEMaTH3UPOBATh U YIIIyOUTh TEOPETUYECKHE 3HAHMS, 3aKPEIIUTh YMEHUS U HAaBBIKH, CIIOCOOCTBYET
Pa3BUTHUIO YMEHMH I0JIb30BAThCA HAyYHOU M yuyeOHO-MeToauueckol snureparypoil. [lo3HaBarenbHas
JIeSITeIbHOCTh B MPOLIECCE CAMOCTOSTENbHON paboThl TpeOyeT OoT 00ydarolerocs BBICOKOTO YpPOBHS
AKTUBHOCTH U CAMOOPTaHU30BaHHOCTH.

B yueGHOM mporecce BBIACHSAIOT JBa BUAA CaMOCTOSTEIbHOM palOThI: ayAUTOpHAs U
BHEAYJAUTOpPHASI.

AynuTopHas caMOCTOsTEeNIbHAs paboTa MO JUCHUIUIMHE BBIMOJIHSAETCS Ha Y4EOHBIX 3aHATHIX
TI0J] HETIOCPEICTBEHHBIM PYKOBOACTBOM IIPETIOIABATENS U 110 €0 3a[aHHUIO.

BHreaynutopHas camocTosATeNnbHas paboTa OOydaromMXCsl MPEeACTaBiIsieT COOOW JIOTHMYEcKoe
NPOJIOJDKEHUE AayIWTOPHBIX 3aHATHA. BHeayauTopHas camoCTOsTeNbHAs padoTa BBITOTHSIETCS
o0yyaromuMucs 1O 3aJaHUI0 TPerojaBaTelisi, HO 0e3 ero HEeMOCPEICTBEHHOIO yd4acTus. 3aTpaThl
BPEMEHU Ha BBHIMOJIHEHUE ATOH pPabOTHI pPEriaMeHTHUPYIOTCS pa0dodYnM y4eOHBIM ITAaHOM. Pexum
paboThl BBIOMpaeT caM OOy4YaroUUiics B 3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX
ycnoBuid. CamocTosiTennbHas padoTa MOXKET OCYIICCTBIATHCS WHIMBHIYaTbHO WM TPYIIAMH B
3aBHCUMOCTH OT IIeJIH, 00beMa, KOHKPETHOW TEMATUKU CaMOCTOSATENIbHOM padOoThl, YPOBHS CIOKHOCTH,
ypoBHsS yMmMeHu# oOydwaromuxcsa. CamocTtosaTenbHas paboTa BKIIOYaeT B ce0si pabOTy ¢ KOHCHEKTOM
JEKIMHA, U3y4yeHHEe M KOHCIEKTHMPOBAHHME PEKOMEHIYeMOW JUTepaTypsl, paboTy Han pedeparom,
MOJATOTOBKY MYJIbTUMEINA-COOOIICHU I/ OKIIaI0B, HAYYHO-HCCIEI0BATENbCKYIO paboTy U JIp.



KoHTposnb pe3ynbTaTOB BHEAYAUTOPHOM CaMOCTOSATEIBLHON pabOThl 00YyJarOUUXCsi MOMKET
OCYILECTBIISITBCSL B TpeJenaX BpPEMEHH, OTBEJCHHOTO Ha o0O0s3aTelbHble Y4YeOHBIC 3aHATHS I10
JTUCIUIUIMHE U BHEAYAUTOPHYIO CaMOCTOSITENbHYIO paboTy oOydaromuxcs Mo AMCLUUILIMHE, MOXKET
NPOXOJUTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.



[Tpunoxenue 1

I[Inanupyemble pe3ybTaThl 00y4eHHs 1Jis1 GOPMUPOBAHUSA KOMIIETEHUIMU U KPUTEPHUH UX OLleHUBAHUS

Juctumumaa: Python ananu3 naHHBIX: BBeIeHUE
HamnpasyieHue noArotoBku: 13.03.02 DyeKTpodHEPreTUKA U SJIEKTPOTEXHUKA
HAIPABICHHOCTh: DIIEKTPOCHAOKEHNE

Ko Kop, Kox wu wnHanmenoBanue | Kputepnu olieHMBaHHS pe3yJIbTaTOB 00ydEeHUs
HaMMEHOBaHUE pe3ynbTaTa o0ydeHHs IO
KOMITCTCHITUH 1-2 3 4 5
NIK JUCUUITHHE (MOIYJIIO)
He B monuoit mepe u ¢ | B momHoit  mMepe U
3nate (31): mexanm3mbl U | He BocmpousBogut u He | YacTHYHO BOCIPOU3BOIHUT | MajbIM KOJINYECTBOM | 0e30mmboYHO
METOJUKI MOUCKA, | OOBSICHSIET MEXaHH3MBl M | U OOBSICHSIET MEXaHU3MBI M | OIIHMOOK BOCIIPOHM3BOAUT H | BOCIPOU3BOAUT u
aHanmM3a W CHHTE3a | METOAMKH IOHCKa, aHalIu3a | METOAWKU ITOWCKA, aHAIM3a | OOBSCHSAET MEXaHU3MbI U | OOBACHAET MEXaHH3MBI H
nHpopmarmy, U cuHTe3a HMHGOPMAaNWH, | ¥ CHHTe3a WH(OpPMAINHK, | METOJAWKHU MOUCKA, aHAIW3a | METOAUKH IOHCKA, aHAIN3a
BKJIIOYAIOIINE BKJIIOYAIOIIHE BKJIIOYAIOIINE U cuHTe3a WHGpOpPManWW, | ¥ CHHTe3a uH(opMauy,
CHCTEMHBIH IIOIXOJ B | CHCTEMHBI  IOOXOJ B | CHCTEMHBIH  NHOAXOX B | BKIIOYAOIINE BKJIFOYAIOIINE
VK-1. VK-1.1 oGacti 00pa3oBaHUs oGuracti 00pa3oBaHUs obnactu 00pa3oBaHUs CHCTEMHBIH  THOAXOX B | CHCTEMHBI  MOAXOX B
CriocobeH o oGuracti 00pa3oBaHUs obylactTi 00pa3oBaHUs
OcymecTBisieT
OCYIIECTBIIATH
BBIOOp aKTyaJlbHBIX
[TOHCK, poccuiickux |y V1 P 3 6
w METh : emaer ¢ u Oonee
KPUTHYECKUN 6 V1) He pemaer Tunndsble Pemaer ¢ 1-2 ommbkamu | bezommbouno pemaer
3apyOCKHBIX aHAIM3UPOBATh  3ajauy, omuoOKamMu TUTTUYHBIE
aHaJIn3 H 3a/a4u Ha OCHOBE TUNWYHbIE  33Ja4d  Ha | TUOMYHBIE  3aJaud  Ha
HCTOYHHUKOB, a TaK | ppiaessiTh €€ 0a30BbIC 3a7a4n Ha OCHOBE
CHHTE3 6 BOCTIPOM3BEACHUS OCHOBE BOCIIPOM3BE/ECHUSI | OCHOBE BOCIIPOU3BENEHUS
b KC MOHCK, COOp H | cocTaBidOUINE, BOCIIPOM3BEACHUS
HH(pOpMaLuH, 6nab CTaHIapTHBIX aJrOPUTMOB CTaHJapTHHIX aJTOPUTMOB | CTaHJAPTHBIX AJIrOPUTMOB
OOpabOTKy OCYIIECTBIATh CTaHJAPTHBIX alTOPUTMOB
IIPUMCHATH uHbOpMALHH peleHus peleHus peleHus
CHCTEMHBIIH ; JIEKOMITO3HIIHIO 3aJadH petreHus
HEOOXOOUMOM Ayt
MOAXOX NS
peuieHus
pemreHus .
MIOCTaBJICHHOH
MOCTaBJICHHBIX
3ama4n.
3amay

Bnagers (Bl): meronamu
YCTaHOBJICHUS] TPUUUHHO-
CIIEICTBEHHBIX CBSA3EH H
onpeeseHus
Hanboee
cpeau HUX

3HAYUMBIX

He npumenser wmeroabl
00paboOTKH  pe3yNbTaToB
SKCIIEPIMEHTOB

IIpumenser ¢ 3 u OGoiee

OIIHOKaMK METO/IBI
00paboTKH  pe3ysIbTaTOB
9KCIIEPHMEHTOB

[Tpumenser c 1-2
ournbKaMu METO/IbI
00pabOTKH  Pe3yNIbTaToB
IKCIIEPUMEHTOB

be3ommboyno npumeHsier
METO/IbI 06paboTKH
pe3ynbTaToB
9KCHEPUMEHTOB




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 IpE/ICTaBICHHE

0 pesynbTaTax o0paboTKU

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

0 pesynbTatax o0pabOTKU

He B momHoii Mepe u ¢
MaJIbIM KOJIMYECTBOM
OIMOOK BOCIPOU3BOJIUT H
0OBSICHACT METOIUKA
MTOCTAHOBKH (e u
CIIOCOOBI €€ JIOCTHXKCHHS,
Hay4HOE Ipe/ICTaBJICHUE

B  nonHoii Mepe u
0e301IH00YHO

BOCIIPOU3BOJIUT i
00OBIICHAET METOIUKH
IMOCTAaHOBKH Leu u

CIIOCOOBI €€ JTOCTHIXKCHHS,
Hay4HOE MpeCTaBICHUE

YK-1.2. nHpopmarn
uHpOpMAIIU nHpopmamn 0 pe3yibTaTax oOpabOTKU | O pe3ynpTarax OOpPabOTKH
CucremaTnsupyer
urpopmarmu uHpopmaun
u KPUTHYECKH
aHAMSHPYCT Ymers (Y2): HaX0oUTh U C 3 u OGomee ommubkamMu
HHPOPMAIIHIIO He HaxoauTt u KpUTHYECKH C 1-2 ommbOkamMu HaxoguT | Be3ommO0YHO HAXOOUT H
’ Kpuririecku HE anamusupyer | XOMIT o KPHTHHCCKH | o iTHdeckn aHATH3HPYeT | KpHTHYECKH —aHATH3HpYeT
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 | HeoGxomumyro mist Y .. | HeoOXoAMMYIO AT Y o o .
COOTBETCTBUHU c . | pemieHMss ~ TOCTaBJICHHOI . | pemIeHWss  TIOCTABICHHOW | pelIeHHs  IIOCTaBJICHHOM
5 DEMEHWA MOCTABNCHHOH | . PEMCHUS  MOCTABNEHHOH | . . B
TPEOOBAHMAME | ooy sazaun
CIIOBHSIMH 33/1a4H
Y a Bnaners (B2):
MeXaHU3MaMH HIOUCKa
C 3 u OGomee ommubkamu | C 1-2 ommoKamMu
uHpopMan, B TOM | He monOupaer MexaHH3MBI Bezommbouno monbupaer
noabupaer MEXaHU3MBI | Toadupaer MEXaHU3MBI
4yuciae ¢ TpHUMEHEHHe | moucka HH(opMamum s MEXaHNU3MBI TIOHMCKa
TOoWCKa HMHGOpPMAUUK U | TIoMcKa WHGOpPMAaIMU UL
COBPEMEHHBIX peIICHUs  HOCTaBJICHHBIX nHOOPMAMH I PeLICHUS
pelIeHHs]  IOCTABICHHBIX | PEIICHUs  IOCTaBJICHHBIX
UHPOPMAIIMOHHBIX U | 3ama4y sanat sanad MIOCTaBJICHHBIX 33/1a4
KOMMYHHKAIIHOHHBIX
TEXHOJOIHH
3nate (33): OCHOBHBIE He B momno#t mepe m ¢ | B momHoli  wmepe U
METO/IBI Hay4yHo- | He Bocnpom3BoguT M He | YaCTHYHO BOCIIPOU3BOIWUT | MAJbIM KOJIMYECTBOM | 6e301nO04HO
HCCIIeI0BATEIbCKON 00BsCHSAET METOJMKM | U OOBSCHAET METOJUKH | OMIMOOK BOCHPOW3BOAWUT U | BOCHPOU3BOIMT u
NIeITeTbHOCTH B paMKax | CHCTEMHOTO IO/XOJAa IPU | CUCTEMHOTO IOJXOAa INpH | OOBSCHSET METOJUKN | OOBSCHSIET METOJIMKU
YK-1.3. MIPUMEHEHHs] CHCTEMHOTO | PEIeHWHM  IIOCTAaBJCHHBIX | PELICHWH  MOCTABJICHHBIX | CHCTEMHOTO IIOJXOJa IIPU | CHCTEMHOTO IOJXOAa IIPH
HUcnonbs3yer MOAXO0Aa NPH pelIeHUH | 3axad 3amaq peLIeHUH  TOCTABJIEHHBIX | PEIICHWH  IOCTaBJICHHBIX
METOIMKU MIOCTaBJICHHBIX 3224 3amad 3aj1a4
CHCTEMHOTO
oaxoxaa npu
pelIeHHN
MOCTaBJICHHBIX
3a7a4 YMmerb V3):
¥3) C 3 u Ooxnee omubkamu
paccmarpuBarthb He paccmaTtpuBaeT ACCMATDHBACT C 1-2 omnbkamu | be3zommnbouno
BO3MOXKHBIC  BapHaHTBl | BO3MOXKHbBIC BapHaHTHI P P paccMaTpHuBaeT BOZMOXKHBIE | paccMaTpuBaeT BO3MOXKHBIC
BO3MOXKHbIE BapHaHTHI
peUICHUA 3aa4Hu, peICHUA 3a1a4u, OLICHHUBasA BapHaHThI peICHuA BapHUaHTLI pemieHusA
PpelLIeHHs 33/1a4H, OLICHUBAS
OLICHUBAsA UX Hux X 3aJa4uu, OLICHHUBAA UX 3a1a4M, OLICHHUBAA UX
JIOCTOMHCTBA U | IOCTOMHCTBA M HEJOCTATKH JOCTOMHCTBA M HEIOCTAaTKH | JOCTOMHCTBA U HEIOCTATKU

HCIOCTAaTKH

JOCTOMHCTBA U HEAOCTATKU




Brnagers (B3): HaBBIKAMHK
aHaM3a

METO/I0JIOTHYECKUX
mpo6jeM, BO3HHUKAOIIUX
pH pelieHnn

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

OIIMOKaMK

BezommbouHo

aHAIM3UPYET
METOOJIOTHYECKUE
npoOJeMbl, BO3HHKAIOLINE
pu pelIeHun
MPaKTHYECKHX 3824

VK-2.
CrniocobeH
OTIPENICIIATh
Kpyr 3amady B
pamkax
MOCTaBJIEHHOMN
LenH u
BEIOHpATH
ONTHMAJIbHBIE
CHoco0Bl WX
peleHus,
HCXOJIST u3
JIEUCTBYIOLIUX
MPaBOBBIX
HODM,
HUMEIOIIHXCSI
pecypcoB  u
OrpaHUYEHUH

He B momHoii mepe u ¢

3Hartp (34): B  nonHo#t  Mmepe u
He o0bscHseT | YacTudHO OOBSACHSET | MalbIM KOJIMYECTBOM
COBOKYITHOCTb 0e30mnb04YHO  OOBACHSIET
COBOKYITHOCTh COBOKYITHOCTh omIMooK 00BsICHAET
B3aMMOCBSI3aHHBIX COBOKYITHOCTb
B3aMMOCBSI3aHHBIX B3aUMOCBSI3aHHBIX COBOKYITHOCTB
3a/1a4y B3aMMOCBSI3aHHBIX
3amau 3amaq B3aMMOCBSI3aHHBIX —
3a1a4
VYK-2.1. IIpoBogur
aHaJIu3 Ymers (Y4): onpenensith
IIOCTaBJICHHOM Kpyr 3amad H WX C 3 u Oonee ommbkamu | C 1-2 ommbkamu | bezommbouHo ompenemnser
He ompenenser kpyr 3amay
Leu W | B3AMMOCBSI3b B pamKax | B3AUMOCBS3H B pAMKAX OmpeneNnsieT Kpyr 3ajad M | OmpeienseT Kpyr 3aiad u | Kpyr 3amad u ux
bopmyupyer n30paHHbIX B0 | ONHSEMBIX SARHHH UX B3aMMOCBS3b B paMKax | MX B3aHMOCBS3b B pPaMKaxX | B3aUMOCBS3b B  paMKax
COBOKYITHOCTb npodeccnoHanbHOM BBITIOJTHSIEMBIX 3a/IaHUI BBITIOJTHSEMBIX 3aJJaHUH BBITIOJTHSIEMBIX 3a/IaHU
B3aMMOCBS3aHHBIX | JEATENLHOCTH
3amad, KOTOpBIC
HE00XO0IMMO
peummTh I ee
AOCTIKCHHA. Bnagers (B4): HaBbIKOM C 3 u Oonee ommubkamu | C 1-2 omunOkamu | be3ommnbouno
He pacnpenenser cBou
pacnpezeneHus CBOHMX . pacnpezensier CBOM | pacmpeneinser CBOM | pacmpesensier CBOH
o o JNeHCTBUS 10 PELICHHI0 N N o
NEWCTBUI TO PEIICHHIO JNEUCTBUS MO PENICHHWIO | ASHCTBHS 1O  PEIISHUIO | JEHCTBHS MO  PELICHHIO
MOCTABJICHHBIX 3a/1a4
MOCTaBJICHHBIX 3a]a4 MOCTABJICHHBIX 3a/1a4 MOCTaBJICHHBIX 3324 TIOCTaBJICHHBIX 3a]1a4
He B momnoit mepe u ¢ | B momHoit mepe wu
3mate  (35):  cmocoBni He BocnpomsBoanT u He | YacTUYHO BOCHPOM3BOAUT | MajbIM KOJIMYECTBOM | 6e30mmbouHO
P n.axmqecmx 00BsICHSAET crocoOBl | U OOBSICHSAET  CHOCOOBI | OMIMOOK BOCHPOW3BOAUT W | BOCHPOU3BOIMT u
Ea)laq eI:: bl 4 | PEWIeHNs  MPAKTHYECKHMX | PElleHus  MPaKTHHeCKHX 00BsCHAET croco0bl | 00BsCHSAET CII0CcO0BI
YK-2.2. Bribupaer or aH’quHIEﬂ P 3a/1ad4, pecypcbl u | 3azxad, pecypcbl U | pelieHus MPAKTUYECKUX | PELICHUs MPaKTUYECKUX
ONTUMATbHBIN p OTpaHNYECHUS OTpaHUYCHUSA 3a/1ad, pecypcebl " | 3aj1ad4, pecypcesl "
crocoG  pemeHus OTrpaHUYECHHUs OTpaHIYCHHUS
3aja4, MCXOAs U3
UMEIOITUXCS v (v5)
MeTb :
pecypcoB N — He mnanupyer | C 3 u OGomee omubkamu | C 1-2 oummOkamu | BesommnbouyHo mmaHupyer
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 monHoit mepe u ¢
MajbIM KOJIMYECTBOM
OIMOOK UCTIONB3YET
HMEIOIIHECs] Pecypesl Ul
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 IIPaBOBEIC
HOPMBI,
perynupyomue
obnacth
pogecCHOHATBHOM
NIeSITeNbHOCTH

He B momuoii mepe u ¢ | B momnoii  mMepe U
3nats (36): He BocmpomsBoauT u He | YacTUYHO BOCHPOU3BOAUT | MajbIM KOJIMYECTBOM | 0e30mmbouHO
e ——— aBOBLIé OOBSICHACT NEMCTBYIOIIKE | M OOBSACHIET ACHCTBYIOIIUE | OMMOOK BOCHPOM3BOAUT H | BOCIPOH3BOIHT u
Y p MPaBOBEIC HOPMBI U | TIpaBOBEIE HOPMBI U | oOBsICHSET JeHCTByIOImHUE | OOBACHAST JEHCTBYIOIIHE
HOPMBI W OTpPaHUYCHUS,
OKA3LIBAIOLIIE OTpaHMUYCHHS, OTpaHUYCHNS, MPaBOBBIC HOPMBI U | TIpaBOBBIE HOPMBI u
OKa3bIBaIOIIHE OKa3bIBAIOLINE OTpaHHYCHHS, OTpaHUYCHNS,
perynupyioree
BO3IeHCTBHE a | Perympyiomee perynupyloiee OKa3bIBaIOIIHE OKa3bIBAIOLINE
BO3JICHCTBHUE Ha | BO3IeHCTBHUE Ha | perymau ee eryJmpyroniee
po¢eCcCHOHATTBHYIO A peryvpyroit PeryHPYIOm
OSTENBHOCTS npodeccHoHaNEHYIO npodeccnoHaIbHyIO BO3JICUCTBHUE Ha | BO3JCHCTBHUE Ha
JeATeIBHOCTD JeATeIbHOCTD npodeccHoHaNbHYIO npodeccuoHaIbHYI0
JIeATEITBHOCTD JEeATeIbHOCTD
YMmerb (Y6): HaxoauTh C 3 u Oonee ommbOkamu | C 1-2 ommbOkamu HaxomuT | be3ommOo4HO HAXOJHUT
He naxomnT HOpMaTHBHBIC
HOPMaTHBHEIE OKYMEHTSI s cBocii | HaxoauT HOpPMaTHBHbBIE | HOPMATHBHBIE IOKYMEHTHI | HOPMAaTHUBHBIC JIOKYMEHTHI
JIOKyMEHTBI B CBOEH M . JIOKYMEHTBI B cBoei | B cBoel | B cBoel
o npodeccHoHanbHO . . o
npodeccnoHanbHOM OSTENBHOCTH " He npodeccnoHaIbHON npodeccuoHanbEHOM npodeccnoHaIbHON
NIeSITeNbHOCTH W IMCHSET HX JeATEIBHOCTH M TIPUMEHSET | JSSTENbHOCTH U IPUMEHSET | NesTeIbHOCTH U IIPUMEHSEeT
MIPUMEHATH UX p nxX nx ux
Bnaners (B6): HaBeikamu | He anammsupyer u He | C 3 u Oomee ommbOkamu | C 1-2 ommbkamu | bezommbouno
paboTBl ¢ HOPMATHBHO- | MPUMEHSET MOJIOKEHNUS | aHAIM3UPYET M MPUMEHSET | aHAIM3UpyeT W NPHMEHSeT | aHAIM3HPYEeT U NPHUMEHSET
MIPAaBOBBIMU HOPMATUBHBIX JOKYMEHTOB | TOJIO)KEHHS HOPMATHUBHBIX | MOJIOKEHWsS HOPMATHBHBIX | ITOJIOXKEHHS HOPMAaTHUBHBIX
JIOKyMEHTaMH B o0jacT | B CBOCH | JOKYMEHTOB B  CBOEH | JOKyMEHTOB B  CBOCH | JOKYMEHTOB B  CBOEH
npodeccnoHatbHOM npodeccHoHaNBHOI npodeccnoHaIbHOM npodeccHoHaNbHOI npodeccHOHaNBHOM
NIeSITeNbHOCTH JeTebHOCTH JeSTeTbHOCTH JIeSITeNBbHOCTH JeSTeTbHOCTH




KAPTA

[Tpunoxxenue 2

00ecre4eHHOCTH TUCHUIIJIMHBI (MO1YJIs1) Y4eOHOH U YUeOHO-MeTOANYeCKO JTUTepaTypoil

HucuuruinHa: Python aHanu3 naHHBIX: BBeieHUE
Hanpasienue moarotoBku: 13.03.02 DnekTposHepreTuKa 1 NEKTPOTEXHUKA

HAIPaBJIEHHOCTh: DJIEKTPOCHA0KEHHE

n/n

HasBanue y4eOHOTO0, y4eOHO-METOIMUYECKOTO
W3/IaHU, aBTOP, U3AaTeIbCTBO, BU H3JaHHs,
TOJ M3aHUSA

Koanue-
CTBO JK-
3eMIUTAPOB
B BUK

Kontunrent
oOygaromuxcs,
HCTIONB3YIO-
[IUX YKa3aH-
HYIO JIUTEpa-
Typy

O0ecIeueHHOCTh
oOygarommuxcs
JIUTEPATYpPOH,

%

Hanuune
3JIEKTPOHHO-
ro BapHaHTa

B OBC

(+1)

Maxkkuri, Yac Python w aHamu3 maHHBIX / Yac
Maxkkurimg; niepeBog A. CIMHKHHA. — 2-€ U3, —
CapatoB: IIpodobpazoBanue, 2019. — 482 ¢c. —
ISBN 978-5-4488-0046-7. — TekcT: 3JCKTPOHHBIH
/  DnekTpoHHO-OMONMMOTeYHas cucrema I[PR
BOOKS: [caiiT]. URL:
https://www.iprbookshop.ru/88752.html
Pexum  pgoctyma: s
Moab30BaTenei

aBTOPU3UP.

OP

33

100

[IporpamMMHbIe CHCTEMBI CTaTUCTHYCCKOTO
aHanmu3a. OOHapyXeHHE 3aKOHOMEPHOCTCH B
TAHHBIX C WCIIOJIb30BAaHHEM CHCTEMBI R W s3bIka
Python: yue6Hoe mocobue / B. M. Boskosa, M. A.
CeménoBa, E. C. YerBeprakoBa, C. C. BoxoB. —
HoBocubupck: HoBOCHOMPCKMIA TOCYIapCTBEHHBIN
TexHUYeckuid yHmBepcuter, 2017. — 74 c. —
ISBN 978-5-7782-3183-2. — TeKcT: 3JCKTPOHHBIH
/' DNekTpoHHO-OMOIMOTeUHass cucreMa IPR
BOOKS: [caiiT]. URL:
https://www.iprbookshop.ru/91682.html —

oP

33

100

Denopos, /. FO. IIporpamMupoBaHue Ha S3BIKE
BBICOKOTO ypoBHS Python: yueGHOe mocobue s
By3oB / M. lO. ®enopoB. — 3-¢ wm3nm., mepepad. u

mor. — Mocksa: M3garensctBo FOpaiit, 2021. —
210 c. — (Beicoiee obpaszoBanue). — ISBN 978-5-
534-14638-7. —  Tekcr:  3NEKTPOHHBIH  //

O6pa3oBarenbHas wiatgopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/478098 .

oP

33

100

*3DP — 35IeKTPOHHBIN PeCypc Ui aBTOP. MOJIB30BATEICH MOCTYMEH Yepe3 DICKTPOHHBIN KaTaror/JIeKTPOHHYIO
oudmmoreky TUY http://webirbis.tsogu.ru/

Y/

3aBenyromuii kabeapoit

C.A. TaTpIHEHKO

«30» aBrycra 2021 1.

Hauansank OO

«30» aBrycra 2021 .

Qzadqﬁ JI.b. TlonoBHUKOBA



https://www.iprbookshop.ru/88752.html
http://webirbis.tsogu.ru/

JlonosTHeHUsA M U3MEHEeHH S
K padoyeil yueOHOM mporpaMMme 1o JMCIUIIHHE
Python anajnu3 1aHHBIX: BBeJACHUE

Ha 2022-2023 yueOHbIl o1

C yuéroM pa3BUTHS HAyKH, NMPAKTUKH, TEXHOJOTMH M COIUAILHOW chepsl, a
TaKK€ pPe3yJIbTaTOB MOHHTOPWHTA TOTpeOHOCTEeW paboTomareneii, B pabouyro
IPOrpaMMy BHOCSTCS CJICTYFOIIHE JOITOJTHCHUS (M3MEHEHHUS ):

Bun

Coneprxanue

JOIIOJIHEHUI/M3MEHEHU I JOMOJHEHNHM/U3MEHEHHH,

BHOCHUMBIX B pab04yto
IporpaMMy

HUCTOYHHUKOB

AKTyaJ'II/ISaI_[I/IH CIIMCKAa HCIOJIb3YCMBbIX| HOHOJ’IHCHI/IH (I/I3MeHeHI/I${) BHCCCHBI B KapTy

00eCcre4eHHOCTH JMCIUIUTIHBI Y9eOHOH U ydeOHO-

METOIMYECKON JIUTEPATypOi
(ITpua. 2).




KAPTA

00ecre4eHHOCTH M CUMIIMHBI y4eOHOM U Y4eOHO-MeTOoAuYeCKOi JTuTepaTypoi
Jucuummuaa Python ananu3 qaHHBIX: BBEICHUE
Kon, nanpasnenue noaroroBku 13.03.02 DneKTposHEpreTuka U dIEKTPOTEXHUKA

HampaBiieHHOCTD DieKTpOoCHa0KEeHNE

n/n

HasBanue yyeOHOT0, y4eOHO-METOIUICCKOTO
W3IaHUs, aBTOP, M31aTEIBCTBO, BUI U3TAHUS,
roJ U3JaHus

Komnue-
CTBO 3K-
3eMIDTIPOB
B BUK

KonTunrent
oOyJaromuxcs,
HCTIONB3YIO-
IIUX YKa3aH-
HYIO JITepa-
Typy

O06ecIeYeHHOCTh
oOyJarormuxcs
JUTEPaTYypOH,

%

Hanuune
3JIEKTPOHHO-
ro BapHaHTa

B OBC

(+1)

371aTOMOIBCKHH, J1. M. OCHOBBI
MporpaMMHpOBaHus Ha s3bike Python / JI. M.
3/1aTOMONBbCKUN. — 2-0€ W31., UCTIp. U JOM. —
Mocksa : IMK TIlpecc, 2018. — 396 ¢. — ISBN
978-5-97060-641-4. — TekcT : dIeKTPOHHBIH //
Jlanp : 37MeKTPOHHO-OMOIHOTEUHAS CHCTEMa. —
URL: https://e.lanbook.com/book/131683

OP

35

100

+

KyBmuHos, /[. P. OcHOBBI IporpaMMupOBaHUS :
yuebHOe nocooue JUTSt By30B /
. P. KyBmmmaoB. — Mocksa : M3garenscTBo
IOpaiir, 2022. — 104 c. — (Beicuiee
obpasoBanue). — ISBN 978-5-534-07559-5. —
Tekcr aekTpoHHBIH //  OOpa3oBarenbHas
miatdopma IOpaiit [caiir].
URL.: https://urait.ru/bcode/493460

OP

35

100

Tpodumos, B. B. Anropurmuzauus u
OpOrpaMMHUpPOBaHKe :  YY4eOHHK Uit By30B /
B. B. Tpodumos, T. A. TlaBnoBckas ; oJt
penakimeir  B. B. TpodumoBa. —  Mockga :
WznatensctBo  [Opaiit, 2022. — 137c.—
(Bbicuiee  obOpaszoBanme). — ISBN 978-5-534-
07834-3. Tekct ANEKTPOHHBIN  //
Oo6pa3oBarenbHas mwiatgopma HOpaiir [caift]. —

URL.: https://urait.ru/bcode/491215

OP

35

100

Ixabepuna, I'. 1III. TIIporpammupoBaHue.
OcHoBsl s13b1ka Python: yueOnoe noco6ue / I'. 111.
[[Ixabepuna, H. JI. Pe3oBa. — KpacHospck:
Cu6I'Y uMm. akagemuka M. @. Pemernéna, 2018.
92 c¢.— Texkct: dnekTpoHHBIN // JlaHB:
JNeKTPOHHO-OnOmoTedHass cuctema. — URL:
https://e.lanbook.com/book/147450

OP

35

100

I[OHOJ'IHCHI/ISI N U3MCHCHHUSA BHCC!

Crapuunii
€CTEeCTBEHHOHAyYHBIX U

IIpenojaBaTeib Kadeapsel

T'yMaHUTapHBIX

JAUCIHHUITIIINH

A A. Onpiireiis



https://urait.ru/bcode/493460
https://urait.ru/bcode/491215

JlononHeHus: (MI3MEHEHUs) B pabouyro MporpaMMy pacCMOTPEHBI U 0JI00pEHbI Ha 3acCeIaHuU
KadeIpbl eCTECTBEHHOHAYYHBIX ¥ TYMaHUTAPHbBIX TUCIUIUINH.

y Ny /4
3aBenyromuii kadeapoi A2 C. A. TaTbsHEHKO

COI'JIACOBAHO:
\_ e j_ )

W.o. 3aBenyromiero BeITycKatouiel kagenpoi ~ E.C. UmwxukoBa

«30»__aprycra 2022T.



JlonosiHeHUsI M1 UI3MEHEHUS
K padoyeil mporpaMmme QU CHHUILIMHBI
Python ananu3 JaHHBIX: BBeIeHUE
Ha 2023-2024 yueOHbI# 1O

JIONOJTHEHUST ¥ W3MEHEHHs B pabodyro mporpammy He BHocstces (mucyuniuna ¢ 2023-
2024 yuebnom 200y He usyuaemcs).

JlononHeHnsa U U3MEHEHUS BHEC:!
Crapuuii npenoiaBatesb Kadeapbl
€CTECTBEHHOHAYYHbIX U TYMaHUTAPHBIX

JTUCIUIUINH A.A. Onpirreiin

JonoxHenus (M3MeHeHus1) B pabouyro MporpaMMy pacCMOTPEHBI U 0JJ0OOpEHBI Ha 3aceaHuy Kadeapsl
€CTECTBEHHOHAYYHbIX U TYMaHUTAPHBIX AUCLUUIUIMH.

3aBeayroumii kapeapoii /7/'4 C. A. TaTbsIHEHKO
COI'JTIACOBAHO:
W.0. 3aBe/yIONIEro BITYCKAOIIEH Kadeapoit (#/<./  E.C.Ymxuxopa

«30» aBrycra 2023 1.



JlonmosiHeHus ¥ M3MEHEHUS
K padoyeil mporpaMMe JUCHUIIIMHBI
Python anajiu3 J1aHHBIX BBeCHUE
Ha 2024-2025 yueOHbIl 101

JIonoHEHHsT ¥ U3MCHEHHs B pabouyro mporpaMmy He BHocsATCs (mucyunauna ¢ 2024-
2025 yuebHom 200y He uzyuaemcs).

JlononHeHNs U U3MEHEHUS BHEC!
Crapimuii npenojaBareib A.A. Onprireitn

JlononHenus (M3MEHEHHUs1) B pab0ovyIo porpaMMy pacCMOTPEHBI U 0JJOOPEHBI Ha 3aCeTaHnu Kadeapsl
€CTECTBEHHOHAYYHBIX U TYMaHUTAPHBIX TUCIUTIINH.

3aBenytouuii kadenpoit 94,.1/‘ C. A. TarbstHEHKO

; //
COI'JTIACOBAHO: ‘
e
WN.o. 3aBeyromero BolTycKaromnien kadeapon (B haA E.C. Ymxukosa

«22y» anpens 2024 r.
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