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Pabouas nporpamma paspaGoTaHa B COOTBETCTBMM C YTBEPIKACHHBIM YYeGHBIM MaaHoMm oT 30
asrycta 2021 r. u tpeGopanuamu OITOIT OITOII 15.03.06 MexarpoHuka M POBGOTOTEXHHKA,
HalpaBleHHOCTh  «MexaTpoHHBIE CHCTEMBl B aBTOMATH3MPOBAHHOM  IPOM3BOACTBE» K
pe3ynbTaTaM OCBOEHHs AWCUMIUIMHBI «Python aHamus naHHBIX: BBeJeHHE», HA OCHOBe paboueit
nporpammel, paspaboTannoii Ha kadenpe Ceperc aBToMoGHIEH 1 TexHOMOTHYECKHX MauH THY.

Pabouas nporpamma paccmorpena
Ha 3acefaHuy Kaephl eCTECTBEHHOHAYYHBIX M T'YMaHHTAPHBIX AUCLIHILIHH.
ITpotokon Ne 1 ot «30» aBrycra 2021 r.

3asenyromuii kadeapoi B

COTJTACOBAHO: /
3apeyrolnii BelycKaroLei kadempoi.
«30» aBrycra 2021 . '

C.A. TarbsiHEHKO

Pabouyro nporpammy paspabora:

Saiinera O.C., goueHT kadeape

€CTECTBEHHOHAYYHBIX M T'YMaHHTAPHEIX JHUCLMILIMH, ' #
KaHJMJAaT NEeJAroriyecKux HayK, JOLEHT




1. HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBbI

[lens: mpuBHTHE 00YUYaIOMIMMCS HABBIKOB pa0OTHI ¢ OOJIBIIUMH JTaHHBIMU, UX 00paOOTKOM M BU3Y-
anM3aIyeil Ha COBPEMEHHOM SI3bIKE MPOTpaMMHpOBaHus Ha npumepe Python.

3anaun TUCHUTUTAHBL

1. ®opmupoBaHre HABBIKOB BIIAICHUSI OCHOBaMH MpOrpaMMupoBanus Ha Python.

2. ®opMUpPOBaHKE W PA3BUTHE YMEHUU MPOBOJANTH KAYSCTBEHHBIN aHAIN3 JaHHBIX C IIPUMCHCHH-
€M CTaTHCTUKH, UCIIONB30BaHU OMOIMOTEK U MOTYJICH Il yCKOPEHHOW 00pabOTKU JaHHBIX.

3. ®opMupoBaHUE HABBIKOB MIPEOCTABICHUS OOJBIINX U CIOKHBIX HA0OPOB JJAHHBIX B TIPOCTOM U
HATrJISITHOM BUJIC.

2. Mecto qucnumimHab/MoayJas B crpykrype OIIOII BO

JucuumiHa OTHOCUTCS K JUCHUIUTMHAM OOIIEYHUBEPCUTETCKOTO OJI0KA AIEKTHBHBIX JTUCIUIUTHH

no temaruke «L{udpposas nHxeHepus» 00sA3aTeIbHON YacTH y4eOHOr o IUIaHa.

Heo6xoauMbpIMu yCITOBUSIMH TSI OCBOSHUSI TUCIIMILIIMHEI SBIISIOTCS:

3HaHUe: JIMHEeWHas M BEKTOpHas aureOpbl, TEOpHsl BEPOATHOCTH, JIEMEHThl MaTeMaTUYeCKOH
CTaTUCTHKH; OCHOBBI TEOPHH WH(POPMALIUU ¥ KOAUPOBAHUSI.

YMEHHUE: HCMOJIb30BATh MPOIPAaMMHbBIE CPEACTBA peain3alui MH(POPMALMOHHBIX IMPOLECCOB;
HCTIONIb30BATh JIOKATBHBIE U TTI00AJIBHBIE CETH.

BJIaJIeHHE: HaBBIKOM TEMAaTHYECKOI0 IOMCKa MHPOPMAIIUU U aHHOTUPOBAHHSI HCTOYHUKOB; CIIO-
COOHOCTbBIO MPUMEHATh CUCTEMHBIN MOAXO0/1 IIPU PEIICHUH 3a/]a4d [0 COCTABJICHUIO [TPOrPaMM.

CopepxaHue IUCLUUIUIMHBL SIBJSETCS JIOTHYECKUM IPOJOJDKECHHEM COACPIKAHMS JHUCLUILUIMH
«Matemarukay, «Hpopmarukay, «[IporpammupoBanuey. JlaHHas TUCIUILINHA CITYKUT OCHOBOM IS
ocBoeHMs jaucuumuimH:  «{udpoBoit npoduias  00BEKTOB»; «TEXHOJIOTMHM  MMHUTALMOHHOTO
MOJEIINPOBaHUA»; «T€XHOIOrNYEeCKHe MPOLECCHl U pa3sMEPHBIN aHAIIN3 B aJIUTUBHOM IPOU3BOJICTBE»;
«Master-mMoz1€11 B IPOMBIIUIEHHOCTHY.

3. Pe3yabTaThl 00y4eHHUs 10 JUCHHILIHHE

Hpouecc N3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CICAYIOIHNX KOMIIETCHIIUHN

Tabmuma 3.1
Koz u HaumeHoBaHue Kon u HanMeHoBaHMe HHIUKATOPA Koz u HaumeHoBaHMe pe3ynbTaTa 00yueHus o
KOMIETEHIIUU noctkeHus komnerenuu (MJK) JIMCLUTIIINHE
3Hate (31): MexaHU3Mbl U METOJUKU IOMCKA,
cbopa u 00paboTku uHpOpMaIuy,
HEO0OXOMUMOM TpU pENIeHUH TOCTaBICHHON
YK-1.1. OcymiecTBiasieT  BBIOOD pH P
. 3aJauu.
aKTyaJIbHBIX poccHiicKrX u
YMmets (Y1): aHanu3upoBath TpeCTaBICHHbBIE
3apyOC)KHBIX HCTOYHHKOB, a TaK JKe
HUCTOYHUKA WH(POPMANUH, BBIIOIHITE OTOOp
YK-1. MOWUCK, cbop " 00paboTKy .
. HYXKHOH nHpOpMAIHU npu peleHnH
Crniocoben OCYILECTBJIATH | MHGOPMAlMM,  HEOOXOAMMOM  ans N
. N MTOCTABJICHHON 3a/1a4H.
MOUCK, KPUTHYECKUI aHanu3 ¥ | PELIEHHS IOCTABJIEHHOM 3a1a4H. -
Bnamers (Bl): meromukoil moucka, cbopa u
CUHTE3 HHpOpMALNH, .
o 00paboTkn MHpOpMAIMK, HEOOXOIUMOH NpH
MPUMEHSTD CHUCTEMHBIN .
pEIICHIH OCTABICHHOH 3a/1a4H.
MOAXO0[T JUTSt peureHus
3nate (32): METOAWMKM TIOCTAaHOBKH IIETH U
MOCTABJIEHHBIX 337124
VYK-1.2. Cucremarusupyer M | CIOCOO0BI ee JIOCTHUYKEHUS, Hay4HOE
KPUTHUYECKH aHaJIM3MPYeT | MPEICTAaBIEHHE O pe3ylbTaTax 00paboTKu
nHopManuio,  MOAy4YeHHyr0 w3 | HHpopManum.

pa3HBIX UCTOYHHUKOB, B COOTBETCTBHM | YMeTh (Y2): HaxoAWTh W  KPUTHYECKH
¢ TpeOOBaHMSIMM W  YCIOBHSMHU | aHAJIM3UPOBATH WH(POPMAIMIO, HEOOXOANMYIO
3aJauH. JUTS PEUICHHS IOCTABICHHOH 3a/1a4H.

Bnamers (B2): Bmamers (B2): mexanm3mamn




IIOUCKa I/IH(i)OpMaIII/II/I, B TOM HUCJIC C
MPUMEHCHUEM COBPEMCHHBIX I/IH(l)OpMaIII/IOHHbIX
1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

VYK-1.3. Hcnons3yer METOIUKHU
CHCTEMHOTO TIOAXOa TPH PEUICHHU
IMOCTaBJIECHHBIX 3a7a4.

3rate (33): OCHOBHBIE METOABI HAyYHO-
MCCJICIOBATEIbCKON JICSITENLHOCTH B paMKax
NPUMEHEHHs  CHCTEMHOI'0  IOAX0Ja  IpH
pELICHUH NOCTABJICHHBIX 3a/1a4

Ymers (V3): paccMmarpuBaTh
BapHaHTBl pEILICHUS 3aJadH,
JOCTOUHCTBA M HEJOCTATKH

BO3MOXXHBIC
OII€CHUBasg HX

Bianets (B3): HaBBIKaMHU aHam3a
METOJIOJIOTUYCCKUX TMPOOJIEM, BO3HHUKAIOIIMX
MIPY PEIICHUH MPAKTHYCCKUX 3a/1a4.

VYK-2. Cnocoben ompenensirs

Kpyr 3agad B  paMKax
MIOCTaBJICHHOH Lenu "
BBIOMPATH ONITHUMAJIbHBIE

CHOCOOBI X PEIICHUS, UCXOMAS
W3 JCHCTBYIOLIMX IPaBOBBIX
HOPM, HUMEIOIIUXCSA PEeCcypcoB
Y OTpaHUYEHUU

YK-2.1. IIpoBoaut aHaIu3
MOCTABJICHHON IeTH U (HOPMYTUpPYET
COBOKYIIHOCTb B3aMMOCBSI3aHHBIX
3a7a4, KOTOPhIe HEOOXOUMO PEUINThH
IUTS €€ TOCTHKCHUS.

3Hath (34): COBOKYIHOCTH B3aMMOCBSI3aHHBIX
3ajad.

Ymers (V4): ompemensTh Kpyr 3amad M HX
B3aUMOCBSI3b B paMKax W30paHHBIX BHUJIOB
PO eCCUOHANBHOM JICSITEIBHOCTH.

Bnanets (B4): HaBBIKOM pacmpesieleHusi CBOMX
JICWCTBHH 1O PELICHHUIO MOCTABICHHBIX 33/1a4

VYK-2.2. BeibupaeT onTuManbHBIN
CIoCco0 perIeHns 3a/1a4, HCXOI U3
MMEIOIINXCS PECYPCOB U
OTpaHUYEHUH.

3urate (35): cHocOOBI pemeHus MPAKTHICCKIX
3a/1a4, PeCypChl U OTPaHUYCHUSI.

YMmerp (Y5): IIaHHUpOBaTH  COOCTBEHHYIO
JICATEIbHOCTh HCXOMS 3 UMEIOIUXCSL PECYPCOB.

Brnagerp (B5): HaBBIKaMH ~ HCIIOJB30BaHHS
HMCIOIUXCS ~ PECYpCOB s YCHEUIHOTO
BEITIOJTHEHHS [TOCTaBJICHHBIX 3a1a4.

YK-2.3. AnanusupyeT AeHcTBYyIolIee
3aKOHOJATEILCTBO U IMPABOBBIC
HOPMBI,  peryiupymoolue  00JacTh
npodeccnoHaNbHOM JesITeIbHOCTH

3uate (30): OeiicTBYyOMUE MPAaBOBBIE HOPMBEI U

OTpPaHWYCHUS, OKA3bIBAIOIINE pEryIHpYyIoIIee
BO3CHUCTBHE Ha podecCHOHANBHYIO
JIeSITeTIBHOCTD

Ymerb (Vo): HaxO0JIUTh HOpPMaTHUBHBbIE
JIOKYMEHTBI B  CBoel  mpodeccHoHaIbHON

JACATCIBHOCTH U MIPUMCHSATH UX.

Bnagets  (B6):  HaBelkamMu  paboTl €
HOPMAaTHBHO-TIDABOBBIMH ~ JTOKYMEHTaMH
obnacTu podecCHOHATBLHON AESTEIBHOCTH.

4, O0beM IUCHHUILINHBI

OO0t 00beEM TUCHUILIMHELI COCTABIAET 3 3aueTHbIe equHuIb], 108 yacos.

Tab6muna 4.1
AyIUTOPHBIE 3aHATHS/KOHTaKTHAs paboTa,

dopma
®dopma Kypc/ yac. CamocrosrenbHas .
MIPOMEKYTOYHOU

o0yueHHs ceMecTp [paktnueckue | JlabopaTtopHbie pabota, vac.
Jlexupun aTTeCTAIMH
3aHITHS 3aHITHS
OYHas 2/4 16 - 32 60 3a4er
3a09HAs 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 IUCHUILUIUHBY/ MOIYIIS

AyIWTOpHBIE 3aHATHSA,

i [ Tiowep e, | e | Koumc | O
Haumenoanue pazaena JL. Ip. JIa6. ' '
paszena
JlaGoparopHas
1 1 OcHoBsl cuHTakcuca Python 2 - 4 6 12 paboTa, yCTHBII
ompoc
JlaGopatopHas
2 2 Beenenne B Data Science 2 - 4 2 8 paboTa, yCTHEIH
0npoc, Kehc
K11 JlaGoparopHas
3 3 O6paboTka JaHHBIX 2 - 8 4 14 b paboTa, yCTHBII
VK-1.2
ompoc
VK-1.3
VK-21 JlaboparopHast
4 4 OCHOBBI CTaTUCTHKH 4 - 4 8 16 YK:ZI 5 paboTa, yCTHBIN
VK-2.3 oTipoc
PasBensiBaTenbHbII aHaJIu3 JlaGopatopnas
5 5 a 4 - 8 20 32 paboTa, ycTHbII
JIAHHBIX
ompoc
JlaGoparopHast
6 6 Busyanuzanus qaHHbIx 2 - 4 20 26 pabora, yCTHBII
0Ipoc, Kehc
7 | 3ager - - - - - Tect
HUroro: 16 - 32 60 108
3aouHas popma o0yuenus (3PO)
Tabnuna 5.1.2
CrpykTypa TUCHHTUTAHBL/ MO YIS AYHTODHBIE 3AHATH,
Ne TPyKTypa el Ay qac. CPC, Bcero, Kox OreHOYHBIE
/ . . K
i Howmep HaumenoBanue paznena JL IIp. JIab. Hac Hac 1 cperctra
pazzena
1 1 OcHoBHI cuHTaKcHca Python 1 - 1 12 14 JlaGopatopHast
2 2 Bsenenue B Data Science 1 - 2 12 15 VK11 paboTa, yCTHbIi
3 3 O06paboTKa JaHHBIX 1 - 2 12 15 e onpoc,
YK-1.2 KOHTPOJIbHAs
4 4 OCHOBBI CTaTUCTHKH 1 - 2 16 19 6
PasBenpiBaTenbHBI  aHATU3 VK13 pabota
5 5 AHHBIX 1 - 2 16 19 YK-2.1
YK-2.2
6 6 Busyanuzaius 1aHHbIX 1 - 1 20 22 VK-2.3 .
7 | 3auer - - - 4 4 eer
HUroro: 6 - 10 92 108

0o4HO-3a04Hasi popMma ooyueHus (O3P0O) - He mpeaycMOTpEHA.

5.2.1. Coneprkanue pa3aeioB TUCIUTUIMHBI (TUAAKTHYECKUE SAMHHIIBI).
Paznen 1. «OcHoBbI crHTakcuca Pythony.
Tema 1: YcraHoBka, 3anmyck u pabora B Jupyter Notebook.
Ycranoska Python 3. Ycranoska Jupyter Notebook. 3amyck Jupyter-610xkHoTa. KoMOMHAIINHY KITaBHIIL
Tema 2: OcHOBHBIE MaTeMaTH4ecKue aeiicTBus B Python.
Cnoxuts. Boruects, YMHOXUTH. Paznenuts. [lomyunts nemyro yacte ot genenus. [lomyunts octaTok
oT zieneHust. Bo3BecTu B cTeneHs.
Tema 3: I[lepemennsble. Oneparyiy ¢ epeMeHHBIMU.




Hcnonp3oBanne mnepeMeHHbIX. [lpaBuibHBIM BeIOOp mNepeMeHHBIX. JloOaBieHune wuHdOpMaIuu B
nepeMeHHble. YucnoBble TUITBI AaHHBIX. byneBble 3Hauenus. Ctpoku. [lara u Bpems.

Tema 4: [IpocTeie 1 cocTaBHbIE YCnOBUA. [[UKITBI.

Bri6upaem ¢ momornipio omneparopa if. Co3naeM MUKIIBI ¢ TOMOMIBIO KITFOYEBBIX ciioB while u for.

Pasnen 2. «Beenenue B Data Sciencey.

Tema 5: CTpyKTypbl JaHHBIX.

Crmucok. CnoBapb. MHokecTBO. KopTexk. Berpoennsie pyHkimu mocnemnoBatenbHocTed. CIIECKOBOE,
CJIOBAPHOE U MHOKECTBEHHOE BKJTFOUEHHUSL.

Tema 6: CTpOKOBbBIC BEIMYMHBI.

Paznmuuns mexny crpokamu. Co3fgaHue CTPOK, BKIIFOYAIONIMX CHEHUaIbHBbIE CHUMBOJBL BbiOop
OTJENIbHBIX CUMBOJIOB. O0paboTka cTpok. [lorck 3nauenus B crpoke. DopMaTUpOBaHUE CTPOK.

Tema 7: @yHKIMH.

[TpocTpancTBa MMeH, 00JaCTH BUAMMOCTU M JIOKAJIbHBIE (DYHKIIMH. BO3BpaT HECKOIBKUX 3HAYCHUM.
AHoHMMHBIE (J1IMO1a) DyHKITHH.

Tema 8: Kak ncarb kpacusblii koj Ha Python?

HasBanus o6bextoB B Python. Maker kona. Kommentapuu. [1poGernsr okono OMHApHBIX ONEpaTopoB.
Ckpunkacrt: opopmiienne ¢pyHkimu o crannapty PEP-8.

Paznen 3. «O0paboTka JaHHBIX».

Tema 9: bubmmoteka Pandas st 00paboTKH TaHHBIX.

O6mwekT Series. OobekT DataFrame. niexkcHbie 00beKThI. bazoBas GyHKIIMOHATBHOCTD

Tema 10: MeToap! rpynInupoBKH JaHHBIX.

Mexanusm GroupBy. ArperupoBanue nanubix. Metox apply.

Tema 11: O0benuHeHME TAOHII.

KomOunupoBanue u cnusiuue HabopoB AaHHbIX. CrusiHue o0bekToB DataFrame kak B 6a3ax JaHHBIX.
Coenunenue no unaekcy. Konkarenaius Baoib ocu. KoMOMHMpOBaHKE MEPEKPHIBAIOIINXCS JaHHBIX

Tema 12: Ouncrka TaHHBIX.

OO0paboTka OTCYTCTBYIOLUMX JaHHbIX. PuiubTpauus OTCYTCTBYIOUIMX JaHHbIX. BocnomHeHue
OTCYTCTBYIOIIMX AaHHBIX. [[peoOpa3oBaHue NaHHBIX.

Pasnen 4. «OCHOBBI CTATHCTUKI.

Tema 13: OnucarenbHble CTATUCTUKH U IpaduKy.

OnucarenbHple cTaTUCTHKU. Mepbl neHtpa Ksaptumu. Mepsl pa3Opoca. BoeiOpocsl. ['paduku.
Onucanvie 1 UHTEpPIIpETaINs TPahUKOB.

Tewma 14: OcHOBHBIE MOHSATHS MATEMATUIECKON CTAaTUCTUKU.

Pacnipenenenue BEpOATHOCTEN IJUCKPETHOM CIIy4aliHOM BEIMYMHBIL. MareMaTu4yecKkoe OXHUIAHUE.
Hucniepcus. Pacnipenenenue BepoaTHOCTEN HENPEPBIBHOM CITydaiiHOW BennurHbl. HopmanibHas cirydalinas
BennumnHa. LleHTpanbpHas npenenbHas TeopeMa

Tema 15: JloBeputenbHblie nHTEpBasbl Ha Python.

Kak oueHuth reHepanbHyr0 COBOKYNHOCTh? JlOBEpUTENBbHBIM MHTEPBAN Ui UCTUHHOTO CPETHETO.
Pacnipenenenne CteroneHTa.

Tema 16: TectupoBanue runores.

PasHocte cpemnux. TectupoBaHue pa3HOCTH CpemaHUX. J[OMyIIeHUs TpU HCIOIB30BAaHUUA (POPMYII.
Pacnipenienenue pazHOCTH POTIOPLH.

Pasmen 5. «Pa3BenpIBaTeIbHBIN aHAIN3 JaHHBIX ).

Tema 17: IlepBUuHBIi OCMOTpP JaHHBIX.

IlepBUUHBI OCMOTp JTaHHBIX.

Tema 18: IlepBuuHbIil aHAJIN3 JAHHBIX.

[lepBuyHbIN aHAJIA3 TAHHBIX.

Tema 19: KoppensainoHHslil aHamms.

Koppernsiiun my1st arcnoBbeix cTon0110B. @yHKIMs pairplot u3 Moy seaborn.

Tema 20: AHanu3 HOMUHATUBHBIX IIEPEMEHHBIX.



[pumenenune Gpynkiu boxplot. Pacnipenenerne oneHOK M0 HOMUHATUBHBIM TPU3HAKAM.
Paznien 6. «Busyanuzaius JaHHBIX».
Tema 21: I'paduueckue Bo3mokHOCTH Pandas.

Pucynku u noarpaduku. Lipera, Mapkepsl ¥ CTUIM JTHHUA. PUCKH, METKH 1 Ha IIUCH.
Tema 22: Metozs plot, subplots.

[Toctpoenmne rpacdukoB. TexcroBeie Hammucu Ha rpaduke. HammenoBanwe oceil. Paszmemienue

rpaduKOB Ha pa3HBIX MOJIX

Tema 23: I'ucrorpaMmsl pacripeiesieHHs: IPU3HAKOB.
['mcrorpamMMsl ¥ TpaMKH INIOTHOCTH.
Tema 24: OcnoBHbIe THITHI TpadukoB B Plotly.

Jlunetinbie rpaduku. Crondyarsie quarpamMmel. JluarpaMmbl paccestHust

5.2.2. Coneprkanue AUCIMIUIMHBI IO BUaM Y4eOHBIX 3aHATHH.

JleKIITHOHHBIE 3aHSITUS

Tabmuma 5.2.1

o Howmep paznena O0Obem, gac. Tema exuun
/I JUCHUILIMHBI 0P0 300 | O3P0
1 0,5 0,25 0 YcTaHOBKa, 3aImyck U paboTa B Jupyter Notebook
2 1 0,5 0,25 0 OCHOBHbIE MaTeMaTHIECKHUe JieiicTBrs B Python
3 0,5 0,25 0 Ilepemennsle. Onepalyu ¢ IepeMEeHHBIMU
4 0,5 0,25 0 TIpocCThIE M COCTABHBIE YCIIOBHSL. LIMKIBI
5 0,5 0,25 0 CTpyKTypbI JaHHBIX
6 ’ 0,5 0,25 0 CTpOKOBBIE BETHYHMHbI
7 05 | 025 | 0 | dymamm
8 0,5 0,25 0 Kak nincatp kpacusblii koj Ha Python?
9 0,5 0,25 0 Bubmuoteka Pandas mist 06paGoTKH JaHHBIX
10 3 0,5 0,25 0 MeTo1bl FPYHIHUPOBKH JAHHBIX
11 0,5 0,25 0 OO6bemHeHke TabHIL
12 0,5 0,25 0 OuKCTKA JaHHBIX
13 1 0,25 0 OnucarenbHble CTATUCTUKY U MpaduKu
14 4 1 0,25 0 OCHOBHBI€E [IOHATHS| MATEMATHYECKOH CTATUCTUKH
15 1 0,25 0 JloBepuTebHbIE MHTEpBab! Ha Python
16 1 0,25 0 TecTUpoBaHUE THIIOTE3
17 1 0,25 0 T[lepBUYHBIH OCMOTp JAHHBIX
18 . 1 0,25 0 TlepBUYHBIN aHAIN3 TAHHBIX
19 1 0,25 0 KoppensauyoHHb1i aHanus3
20 1 0,25 0 AHaJ13 HOMHHATHBHBIX EPEMEHHBIX
21 0,5 0,25 0 I'pauueckue BozmoxkHOocTH Pandas
22 6 0,5 0,25 0 Merozsi plot, subplots
23 0,5 0,25 0 [ HCTOrpaMMBI pacTipeie/ieHHts TIPU3HAKOB
24 0,5 0,25 0 OcHoBHbIe TUIBI Tpadukos B Plotly
Uroro: 16 6 0 X

IIpakTnyeckue 3aHATUS

[TpakTrueckue 3aHATHS yU€OHBIM IJIAHOM HE MPEIyCMOTPEHBI.



JlabopaTopHbie padoThI

Tabmuua 5.2.2
¢ Homep pasnena Obnewm, uac. HammenoBanue mabopaTtopHO paboTHI

/T JUCIHUIIMHBI (0]02]0) 300 | 0390

1 1 4 1 - OcHoOBHI s1361Ka Python

2 2 2 1 - BceTpoeHHBIE CTPYKTYPHI TaHHBIX, QYHKIIUHN U (Baiiibl
3 2 1 - OcHoBel NumPy: MaccHBEI ¥ BEKTOPHBIC BEIYHCIICHUS
4 4 1 - ITepBoe 3HaKOMCTBO C pandas

5 3 2 0,5 - ArperupoBaHie JaHHBIX H TPYIIIOBBIE ONEpPaIIH

6 2 0,5 - OuncTKa ¥ ITOATOTOBKA JaHHBIX

7 4 2 1 - OCHOBBI MaTEMaTHIECKON CTATUCTHKU

8 2 1 - Teopus BeposiTHOCTH

9 4 1 i [TepedopmaTupoBaHue JaHHBIX: COCAUHEHHE,

5 KOMOMHHUpPOBaHUE ¥ U3MEHEHHE (POPMBI
10 4 1 - KoppensaiuoHHslil aHaIn3 JaHHBIX
11 6 4 1 - [TocTpoeHue rpapMKOB ¥ BU3yanu3alys
Uroro: 32 10 -

CamocrosiTeabHas paGOTa CTyACHTA

Tabmuua 5.2.3

Howmep paznena
JVICIUTITHHBI

O0mbeM, gac.

810]0)

3®0

(810]0)

Tema

Buxg CPC

12

OcHoBHI cuHTaKcHca Python

OcBoeHne JICKIIMOHHOT'O
MaTtepurajia; noAroToBKa K
J'Ia60paTOpHLIM 3aHATHAM

Baenenne B Data Science

OcBoecHne JICKIIMOHHOT'O
MaTtepurajia; noAroToBKa K
J'Ia60paTOpHLIM 3aHATHAM

Keiic Ne 1. «Yragait Uucmno»

OcBoeHHE JIEKIMOHHOTO
Marepuaa; MmoJIroToBKa K
71a00paTOPHBIM
3aHATUAM,
Keiica

pereHue

16

O6paboTka JaHHBIX

OcBoenne JIEKIIMOHHOIO
MaTepuasa; MoAroToBKa K
71a00PATOPHBIM 3aHSATHIM

10

16

OCHOBEBI CTAaTUCTHUKHU

OcBoeHne JICKIIMOHHOTI'O
MaTtepuralia; noAroToBKa K
J'Ia60paTOpHLIM 3aHATHAM

10

12

PasBenniBaTenbHBIN
JTaHHBIX

aHaJInu3

OcBoeHne JICKIIMOHHOTI'O
MaTtepuralia; noAroToBKa K
J'Ia60paTOpHLIM 3aHATHAM

BI/I3yaJ'H/I3aIII/I$I JaHHBIX

OcBoeHHE JIEKIIMOHHOTO
MaTepuala; IOAroTOBKa K
1a00PATOPHBIM 3aHSATHSIM

18

20

Keiic Ne 2. «Kto xouer craTh
MHJIJIHOHEPOM KHHOIIPOKaTa?»

OcBoeHHE JEKIMOHHOIO
MaTepuasa; moAroTOBKa K
m1a00paTOPHBIM
3aHATUAM,
Keiica

pelueHue

1,2,3,4,5,6

IToaroroBka k 3auery

Uroro:

60

92




5.2.3. IlpenogaBanue JOHUCIUIUIMHBI BEAETCA C NPUMEHEHUEM CIECAYIONIMX BHJIOB
00pa30oBaTeNbHBIX TEXHOJIOTHIA:

- TpoOneMHas JeKIUs, JEKIUs-TUaJIOoT, BU3yanu3anus yueoHoro marepuana B PowerPoint B
JINAJIOTOBOM PEKHME;

- TUCKYCCHOHHBIC TEXHOJIOTHH (JICKIIMOHHBIE 3aHATHS);

- paboTta B MaJIbIX rpymimax (J1abopaTopHbIC 3aHATHSA);

- Ke¥C TeXHOJIOTHS.

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

7.1. Meronuveckue yKa3aHus ISl BBITOJHEHUST KOHTPOJIBHBIX Pa0oT.

Jist oOyvaromuxcsi 3a04HOM (GopMBI OOyUeHHs MPEIyCMOTPEHA KOHTPOJbHAs padoTa IIo
3aBEpIICHUH M3y4YCHUs MaTepuana. TpyJaoeMKOCTh KOHTPOJIIBHOM padOThl B COCTaBE CAaMOCTOSITEIILHOU
paborst — 10 uacoB. KontponbHas pabGorta sBisieTCs dYacThblo (OHA OIEHOYHBIX CPEICTB IO
JTUCIUIUIMHE, pa3padaThiBaeTCsl IPErojaBaTelieM, YTBEpKIAeTCs Ha 3acelaHuu  Kadenpbl U
COOTBETCTBYET M3y4aeMbIM B CEMECTpE pa3jeiaM Kypca.

K BBINOJIHEHUIO KOHTPOJBHOMW pPa0OTBhI CIEAYeT TNPUCTYIATh TOJBKO TIOCIE HW3YUCHUS
COOTBETCTBYIOIIIETO TEOPETHUYECKOTO0 MaTepuajia Kypca. BbIoJHEeHHE KOHTPOJBHOH paboThl 1O
TUCHUIUIMHE —Tpeamnojaract HamnucaHue pedepara. Pedepar - camocrosTenbHas Hay4HO-
UCCIieoBaTebCcKasi padora o0ydaromerocsi, Tae aBTOP PAaCKPBIBAET CYTh HCCIEAYEMOW IMPOOIIEMBI,
MPUBOJIUT Pa3IMYHBIC TOUYKH 3PEHHSI, ACTacT BBIBOIBI, 000OIICHHUSI.

Lenp pedepata — mpuoOpereHHe OO0YYAOIIMMUCS HABBIKOB CAMOCTOSATENBHON pPabOTHI 11O
o100py, U3YUCHUIO, aHAINU3Y B 0000IICHHUIO JIUTEPATYPHBIX HCTOYHHUKOB.

[Tpornecc BeImoTHEHMST pedepaTa COCTOUT U3 CISAYIOIIUX ITAIOB.

1. [TonGop nuTepaTypbl 1O H30paHHOM TeMe U O3HAKOMJIEHHE C BBIOpAHHBIMU
MUCTOYHHUKAMU.

2. CocraBienue miaHa pedepara.

3. N3ydeHne oTOOpaHHBIX JIUTEPATYPHBIX HCTOUHUKOB.

4. Hanucanue tekcra pedepara.

5. Odopmnenue pedepara.

Iloobop numepamypol no u36panHHOU meme U 0O3HAKOMIEHUE C 8bIOPAHHBIMU UCTOYHUKAMU

[Tox6op nurepaTypsl Mo U30paHHON TEME U 03HAKOMJICHHE C BEHIOPAHHBIMU UCTOYHHKAMHU — 3TO,
IpeX/ie BCEro, caMoCTOATeNbHas paboTa 00ydaromlerocs, ycrnex KOTOpOW 3aBUCHUT OT €ro yMEHUs
M0JIb30BAThCSl  KaTajoramu, OubauorpadguueckuMu crpaBoyHukamMu u T.i. CregyeT mnoaduparhb
JUTEpATypy, OCBELIAIOIIYI0 KaK TEOPEeTHYECKYI0, TaK W MPAKTUYECKYI0 CTOPOHBI MPOOIEMBI.
[IpenBaputenbHOEe O3HAKOMJICHHE C OTOOpPaHHOW JUTEPATypol HEOOXOAWMMO MJIi TOTO, YTOOBI
BBISICHUTH, HACKOJBKO COJAEP)KAHWE TOM WM WHOW KHUTU WM XYpPHAJIBHOM CTaThbU COOTBETCTBYET
n30panHoit Teme. Kpome Toro, mnpenBapuTelbHOE O3HAKOMJIEHME IO3BOJUT TMOJYYUTh MOJHOE
IpeJICTaBIeHNE O KPYre BOMPOCOB, OXBATHIBAEMBIX TEMOM, M COCTaBUTh pabounii Iu1aH pedepara.

H3yuenue omobpannvix 1umepamypHuix UCHOYHUKOS

Ilocne Toro xak cocraBjieH IJIaH pedepaTa, CleayeT NPUCTYNaTh K JAECTAIbHOMY H3YyUEHUIO
oToOpaHHOUW nuTepaTyphl. [lpu ee m3ydeHHMH, KaK MPABHIIO, COCTABIISIOTCS KOHCIIEKTBHI. XapakTep
KOHCIIEKTOB ONpEAEISAeTCS BO3MOXHOCTBIO U (OPMOIM HCIONB30BaHMS HM3y4aeMoOro Marepuaia B
Oynymeit pabore. OT0 MOryT OBITH BBIMUCKU (LUTAThl), KPATKOE H3JIOKEHUE MBICIEH, (aKkToOB WIn
XapaKkTepUCTHKa MPOYUTAHHOTO MaTepuala B BUAE MOJPOOHOrO IJIaHa T€X MECT paboThl, KOTOpHIE
MOTyT NOTpebOBaThCsA MPU HAMMCAaHUU TeKcTa pedepara. Bo Bcex ciaydasx mpu KOHCHEKTHPOBAHUU



JUTEepaTypbl HEOOXOJUMO 3alUChIBaTh Ha3BaHHE HCTOYHUKA, HM3JATENLCTBO W CTPAHUIBL, OTKyAa
3aMMCTBOBAHBI 3aMHCH, YTOOBI B JadbHEHIIEM MpU HAMHCAHUU PadOThl UMETh BO3MOXHOCTH JIEJaTh
CCBUJIKU Ha JINTEPATypHbIE HCTOUHUKH.

Bosnbiioe 3HaueHue UMEET cucmemamu3ayus MOTy4aeMbIX CBEACHUN MO OCHOBHBIM pasJiesaM
pedepara, mpenycCMOTpeHHBIM B IU1aHe. [IpounTaB TOT WM MHOW MCTOYHUK, CIEIyeT MpoAyMaTh TO, B
KaKoM pasjiejie MOTYT OBITh MCIIOJIb30BaHbI CBeZeHUs U3 Hero. [logoOHas cucremaTu3anys mo3BOJIsSeT
Ha OCHOBE MOCJEIYIOIIEr0 aHaJIu3a 0TOOpaHHOrO MaTepuana 6osee ri1y00KO U BCECTOPOHHE OCBETUTH
OCHOBHBIE BOIIPOCHI H3y4aeMOU TEMBI.

Hanucanue mexcma pegpepama

Pedepar mnumercs Ha OCHOBE THIATENBHO MPOPaOOTaHHBIX JHUTEPATYPHBIX HCTOYHUKOB.
Xapaktepusys cofiepkanue pedepara, HEOOX0AUMO OTMETUTH CIIETYIOIIEe.

Bo 66edenuu Ha ogHOM cTpaHHIle AOKHA OBITH MIOKa3aHa IeNb Hamucanus pedepara, yka3aHbl
3aJauu, KOTOpBIE CTaBUT Tepes coboil ctyneHT. KpaTtko ciemyer KOCHYThCS COAEpIKaHUs OTACIbHBIX
pa3zenioB paboThl, OXapaKTepU30BaTh B OOIIMX YepPTaX OCHOBHBIE MCTOYHUKH, KOTOpPbIE HAILJIM CBOE
OTpakeHHe B pabore.

B mexcmogoti yvacmu paccMaTpUBarOTCsl OCHOBHBIE BOIPOCHI pedepara. OCHOBHAS YacTh MOXKET
COCTOATH M3 JIBYX WK Ooiiee maparpadoB; B KOHIIE KaKI0ro maparpada IenaroTcsi KpaTKUE BBIBOJIBL.
Wznoxxenue matepuana JOJKHO OBITH MOCIEAOBATEIbHBIM U JOTHYHBIM. OHO TaKXe MOJIKHO OBITH
KOHKPETHBIM ¥ TIOJIHOCTBIO OmNpaBIaHHBIM. [Ipy 3TOM BaXHO HE TPOCTO MEPEHNUCHIBATH
MEPBOMCTOYHUKH, a U3J1araTh OCHOBHBIC TO3UIUH 10 PACCMATPUBAEMBIM BOIIPOCAM.

B 3aknrouenuu cnemyer cuenarb OOLIME BBIBOJIBI M KPATKO M3JIOXKUTH W3yUEHHBIE TIOJIOKECHUS
(mpencTaBUTH coaepkanue pedepara B Te3UCHOU popme).

[ocne 3akimoueHnss HEOOXOAUMO MTPUBECTH CIIUCOK JTUTEPATYPHI.

Tpebosanus k ogpopmaenuio pegpepama

Tekct pedepara momKeH OBITH OTIIEYAaTaH Ha OAHOM CTOpOHE JUcTa Ha Oymare ¢opmare A4,
mpudt Times New Roman, pazmep mpudra 12-14 nt., MexaycTpounslii uHTepBan — 1,0, moms
CTpaHHIIBL: BEpXHEE 2 CM; HIKHEE — 2 CM, JIeBOe — 3 cM, IIpaBoe — | cM. AO3al HAaYMHAETCS C KpacHOU
ctpoku (orctym 1,25 cm). O6wem 10 cTpanu.

Kpumepuu oyenxu peghepama

— aktyanbHOCTh TeMbl (0-10 6amna);

— cootBercTBUE coaepkanus Teme (0-10 6anna);

— mryouna npopabotku matepuana (0-10 6aa);

— TIPaMOTHOCTH U TIOJTHOTA UCTIOIB30BaHUs UCTOUHUKOB (0-20 Gamn);

— odopmienue (0-10).

7.2. TemaTuka KOHTPOIIBHOM paboThI (TEMBI pedepaToB).
OcHosbl s13b1Ka Python
BceTrpoeHHble CTPYKTYpbI 1aHHBIX, QYHKIUU U (aitiibl
OcuoBbl NumPy: MacCHBBI 1 BEKTOPHBIEC BEIYMCICHHS
[TepBoe 3HakoMcTBO ¢ pandas
ArpernpoBaHue JaHHBIX U TPYIIIOBBIC OTepaIin
OuncTKa ¥ MOJrOTOBKA JAHHBIX
OCHOBBI MATEMAaTUIECKOH CTATHCTUKA
Teopust BeposSTHOCTH
[TepedopmaTupoBaHue TaHHBIX: COCTUHEHNE,

0 xomMOmHHMpOBaHME U U3MEHEHHE (POPMBI

11 KoppensinoHHBIN aHAIA3 TaHHBIX

12 Tloctpoenue rpauKoB U BU3yaTH3alHs

13 CBoOOHEII BEIOOP.

P OO ~NO O WN R



14 Vcropuyeckas cripaBka.

8. OueHka pe3yJIbTATOB OCBOCHHS 1M CHHUIJIMHbI

8.1. KpI/ITepI/II/I OLCHMBAHHUsA CTCIICHU IIOJIHOTBI M KadyeCTBa OCBOCHUS KOMIICTCHIIUH B

COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.

OHGHKa OCBOCHHA MUCHUIINIMHBI IPEAYCMATPHUBACT HCIIOJIB30BAHUC peﬁTHHFOBOﬁ CHUCTCMBI.

HopmatuBHbIi pedTHHT AMCIUIUIMHBI 32 ceMmecTp cocTaBisgeT 100 6amnos. [1o ntoram cemectpa Gaisl
pEeHTHHTa epeBOAATCS B MATHOAIUILHYIO CUCTEMY IO CIICAYIOLIEH IIKaje:

91-100 0anIoB — «OTIUYHOY,

76-90 Gamna — «xopo1Ioy;

61-75 6aoB — «yIOBICTBOPUTEIHHOY;

60 6aI0B U MEHEE — «HEYI0BIETBOPUTEIBHO.

8.2. PeliTuHroBas cucreMa OICHUBAaHUA CTCIICHH ITIOJIHOTBI M KAa4€CTBa OCBOCHUA KOMHCTCHI_[I/If/'I

oOyuaromuxcsi o4HOH (opMbl 00yUeHHs TpecTaBieHa B Tadnuie 8.1.

Tabmuna 8.1
Ne i/t Buisl MEepONpUATHH B paMKax TEKYIIEro KOHTPOJIS | KonmyecTBo 6amwios

1 TekyIas aTTecTauus

1 Pabora Ha nexmusax 0-5

2 3amuTa oT49eTOB 10 JabopaTopHBIM padoram Ne 1-3 0-15

3 YcTHBI ompoc 0-5
NTOI'O 3a nepBy1o TEKYIYIO aTTECTALMIO 0-25

2 Tekylas aTTecTauus

4 Pabora Ha nexmusax 0-5

5 3amuTa 0T9eTOB 10 J1abopaTopHEIM padoram Ne 4-8 0-15

6 YcTHBI ompoc 0-5

7 Pemennii keiica Ne 1 «Yramait Yucio» 0-15
WTOI'O 3a BTOpyo TEKYIIYIO aTTECTALHIO 0-40

3 TekyIias aTTecTaIus

8 Pabota Ha JieKusIx 0-5

9 Pemenne keiica Ne 2 «Krto Xoder cTarb MUJUTHOHEPOM 0-15
KHHOTIPOKaTa?»

10 3anura 0T4EeTOB 10 JabopaTopHbIM paboram Ne 8-11 0-15
NTOTI'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 0-35

BCEI'O 0-100

8.3. PeliTuHroBas cucreMa OLICHUBaHUA CTCIICHH ITIOJIHOTHI M KAa4€CTBa OCBOCHHUA KOMH@TGHHI/Iﬁ

oOyyaromuxcst 3a04HOM (hopMbl 00yueHHs ITpeIcTaBlIeHa B TabiuLe 8.2.

Tabmuma 8.2
ﬂ;ln Bunbl MmeponpusTHii B paMKax TEKYIIEro KOHTPOJIS KonuuaectBo 6amion
1. KonrposnbHast pabota 0-60
2 BeinosHeHue 1adopaTopHbIX padoT 0-40
BCET'O 0-100
9. YuebHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecneyeHne TUCIHIIHHbI
9.1. IlepeueHp pekOMeHIyeMoii TuTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemeHHble MNpodeccHoHaNbHbIe 0a3bl JNaHHBIX M HH(OPMALMOHHBIE CIIPAaBOYHBIE
CHUCTCMBI.

1. DnexTpoHHbIN KaTanor/DnekrponHas oudaunorexka TUY — http://webirbis.tsogu.ru/


http://webirbis.tsogu.ru/

2. DnektponHo-Onbmoreunoi cucrtema «IPRbooks» — http://www.iprbookshop.ru/

3. DnextpoHHass He(drerazoBas Oubnmmoreka PI'Y nHeptm m raza wum. ['yOokuna (Poccuiickmii
roCyIapCTBEHHBIN yHUBEpCUTET HeTH U raza um. .M. I'yokuna) — http://elib.gubkin.ru/

4. DOnextponnass Oubmmoreka YI'HTY (Ydumckuii rocyqapcTBeHHbIH He(TSHOW TEXHUYECKUI
yauBepcuret) — http://bibl.rusoil.net

5. Onekrponnas 6ubmuoreka YI'TY (YXTHHCKHI TOCYAapCTBEHHBIH TEXHUYECKHH YHUBEPCUTET) —
http://lib.ugtu.net/books

6. Hayunas snextponnas 6ubnmuoreka ELIBRARY.RU — http://www.elibrary.ru

7. DnexkTpoHHO-OMONMMOTEeYHAs cucteMa «Jlanby» — https://e.lanbook.com

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

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

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

11. CucremMa MojJIep>KKU AUCTAHIIMOHHOTO 00yueHus — https://educon2.tyuiu.ru

9.3. JIuneH3uOHHOE M CBOOOJHO paCIpOCTpaHsSEMOE MPOTrpaMMHOE oOOecredeHue, B T. 4.
OTCUCCTBCHHOTI'O ITPOU3BOJCTBA:

- MS Office (Microsoft Office Professional Plus);

- MS Windows;

- Zoom;

- Python.

10. MaTepuajJbHO-TeXHHYECKOE O0ecnevyeHue THCIHIIINHbI

HOMCH.I@HI/IH AJIs1 IIPpOBEACHUA BCCX BHAOB pa6OTBI, MpeaAyCMOTPCHHBIX y‘IC6HLIM IIJIaHOM,
YKOMILJICKTOBAHBI HCO6XOI[I/IMI>IM 060py11013aHHeM U TCXHUYCCKHUMU CPEACTBAMU 06yquI/m.

Ta6mauua 10.1

[Tepeuens obopymoBaHus, [TepedeHb TEXHUUECKUX CPENCTB 00YUECHHUS, HEOOXOTUMBIX
HEOO0XOIUMOT0 AJISI OCBOCHUS JUISI OCBOSHHUSI TUCITUTITMHBI
JUCITUTUIAHBI (IeMOHCTpaIMOHHOE 000PYIOBAHUE)

Ne

n/n

JIeKIIMOHHEBIE 3aHITHA:

YyeOHass ayauTopus Ui TPOBENEHUS 3aHATUN JIEKIIMOHHOTO THIIA;
TPYIIOBBIX W HWHIWBUIYaTbHBIX KOHCYJbTAIMMA, TEKYHIETO KOHTPOJS H
MPOMEKYTOUHOM aTTeCTallHH. Kommiaekt MYJIbTUMETUIHOTO
000pyIOBaHUS: IPOEKTOP, IKPaH, HOYTOYK, TOKYMEHT-Kamepa.

JlokanpHas U KOPIIOPaTHBHAS CETh

JIaGopaTopHbIE 3aHATHS:

VYueOHast ayanuTopusi AN TPOBEACHHS 3aHATHH CEMHHApCKOTO THIIA
(;1abopaTOpHBIX 3aHATHI); TPYNIIOBBIX U MHIAMBUAYAJIbHBIX KOHCYJIbTAINH;
TEKyIIEro KOHTpPOJII M  HPOMEXYTOYHOM arrectaruu. Kowmmiekr
MYJIbTUMEIMHHOTO 000pYJOBAaHMSA: MOHOOJOKH B KOMIUIEKTE, IPOEKTOD,
9KpaH, aKyCTHYECKasi CUCTEMA.

ITomemienne 11 CaMOCTOSTENBHOH ~ paboOTBl  oOydaromuxcs ¢
BO3MOXHOCTBKO IIOAKIKOUYEHUS K CETH ((HHTCpHCT)) u 06€CH6‘ICHI/IGM
JOCTyIIa B JJIEKTPOHHYIO HWH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay:
HOYTOYKH B KOMIUIEKTE.



http://www.iprbookshop.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.elibrary.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/
https://www.book.ru/
https://urait.ru/?utm_source=outlook&utm_medium=signature&utm_campaign=test_sign&utm_content=text
https://educon2.tyuiu.ru/course/view.php?%20id=3933

11. Meroanueckue yka3anusi no opranuszamuu CPC
11.1.Meroanveckue yKa3aHus 1O MOATOTOBKE K JIAOOPATOPHBIM 3aHSATHUSIM

B npomnecce nabopaTopHOro 3aHsATUS O00yYaroIIMeECs BBIMOJIHAIOT 4acTh pabOThl (HECKOIBKO
3aJaHuii) WM OJHY JabopaTopHy0 padoTy MOJ PYKOBOJICTBOM IPENOAAaBATENs B COOTBETCTBUHU C
M3Yy4aeMbIM cojiepKaHieM yueOHOro Marepuara.

Brimonnenue nabopaTOpHBIX pabOT HANPaBJIEHO Ha:

— 000011eHre, cucTeMaTH3aIuIo, YIyOJeHHe TeOPETUYECKIX 3HaHUHN 110 KOHKPETHBIM TeMaM
yueOHOM TUCIUIINHBL,

— (opMupoBaHHE YMEHUI MPUMEHSATH IMOJIyUYCHHBIC 3HAHUS B TIPAKTUYECKOH NEeSTEIHLHOCTH;

— pa3BHUTHE AHAUTUTUYCCKUX, TPOSKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMECHU;

— BBIPa0OTKY CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH Y TBOPUECKOW MHULIUATHUBBI.

[Ipu mnpoBeneHMn Ta0OPATOPHBIX 3aHATHH YydeOHas Tpylma IeNIUThCS Ha TMOATPYIIIHI
YHCIIEHHOCTBIO He OoJiee 15 yenoBek.

Ilepen BbImosHEHUEM 1a00paTOPHOI PabOTHI IPOBOAUTCS MPOBEPKA 3HAHUN OOYYAIOIIUXCS —
UX TEOPETUYECKON TOTOBHOCTH K BBIMOJIHEHUIO 3a/1aHUS.

JlaGoparopHasi paboTa MOKET HOCUTh PENPOJYKTHUBHBIM, YaCTUUHO-TIOUCKOBBIM M MOUCKOBBIN
XapakTep.

PaboTel, HOCSIIME PENPOAYKTUBHBIA XapaKTep, OTIMYAIOTCS TeM, YTO HPU HMX IMPOBEIACHUU
oOyJaromuecs: MOJIb3YIOTCA MOAPOOHBIMU HWHCTPYKIUSMHU, B KOTOPBIX YKa3aHbl: Ielb pPadoThI,
NOSICHEHUSI (T€OpHUsl, OCHOBHbBIE XapaKTEPUCTHUKH), MOPSIO0K BBIIOJIHEHUS paOOThl, TaOIUIIbI, BBIBOIBI
(6e3 hopmynHpoBOK), KOHTPOIBHBIEC BOMPOCHI, yueOHas U CelMabHAas JIUTEPaTypa.

PaboTsl, HOCAIIME YaCTHYHO-TTOUCKOBBINA XapaKTep, OTIIMYAIOTCSA TEM, YTO MPH UX MPOBEICHUN
oOyJaroruecsi He MOJb3YIOTCS MOAPOOHBIMH WHCTPYKIUSMHU, UM HE 3a/laH MOPAJOK BBIMOTHEHUS
HEOOXOUMBIX JIEHCTBUH, OT oOydaromiyecss TpeOyeTcs CaMOCTOSITeNBbHBI BBEIOOpD CHOCOO0OB
BBITIOJTHEHUS paOO0ThI, MHCTPYKTUBHOM U CIIPABOYHOM JTUTEPATYPHI.

PaboTbl, HOcCsIIME TOUCKOBBIM XapakTep, OTIMYAIOTCS TEM, 4YTO OOy4arouiuecs JOJKHBI
PEIINUTh HOBYIO JUIS HUX MPOOIEMy, ONUPAsiCh HA UMEIOIUECS Y HUX TEOPETUUECKIE 3SHAHMUS.

Pesynbrarel BhIMOTHEHUs HabOpaTOpHOM paboThl OPOPMIISIOTCS OOYUYaAIOIMIMMUCS B BHUIE
OTYeTA.

VYcnemHas nMoAroToBka K J1a00paTOPHBIM 3aHATUSAM O TUCHUIUIMHE MPENIoiaraeT aKTUBHYIO
paboTy Ha JEKIHMOHHBIX 3aHATHSAX, CHCTEMAaTHYeCKOE€ U3YYCHHE MaTepuasoB JIEKIUH, YTCHHE
CIEIMAJIbHOM JTUTEpaTyphl, paboTy ¢ aHATUTUYECKUMH 0030paMu U CTaTUCTHYECKON HHpOopMaIuei.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHU3allii CaMOCTOSITENIbHOM pabOTHI.

CaMmocrosiTenbHasi paboTa sBISETCS OJHOM U3 BaXHEWIIUMX QOpM U3ydeHHUs JH000i
JTUCHUIUIMHBL L{enbio camocTosTenbHOM paboTh ABJIsETCS OBNaieHNEe (yHIaMEHTAIbHBIMU 3HAHUSMH,
npopeCCHOHATHPHBIMI YMEHHSIMH W HaBBIKAMH JIEATEIHHOCTH TI0 TPOQUIII0, OMBITOM TBOPYECKOH,
UCclieoBaTeNbCcko  geaTenbHOcTH.  CamocrosiTenbHas — paboTa  CIIOCOOCTBYET — Pa3BHUTHIO
CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH U TBOPUYECKOTO MOAX0Ja K peleHHIo podseM. OHa M03BOJISIET
CHCTEMaTH3UPOBATh U YIIIyOUTh TEOPETUYECKHE 3HAHMS, 3aKPEIIUTh YMEHUS U HaBBIKH, CIIOCOOCTBYET
pPa3BUTHIO YMEHUH MOJIb30BAaThCA HAy4yHOW M y4yeOHO-MeToauueckoi sureparypoil. [lo3HaBarenbHas
JIeSITeIbHOCTh B MPOIIECCE CAMOCTOSTENBHON paboThl TpeOyeT oT 00ydaroerocs BBICOKOTO YpPOBHS
AKTUBHOCTH U CAMOOPTaHU30BAHHOCTH.

B ydeGHOM mporecce BBIACHSAIOT JBa BUAA CaMOCTOSTENbHON pabOTHL: ayAUTOpHas U
BHEAyIUTOPHASI.



AymuTopHasi caMocTosiTellbHas paboTa Mo AMCHUIUIMHE BBITIOTHICTCS HAa YYEOHBIX 3aHATHSIX
noa HEMOCPCACTBCHHBIM PYKOBOJACTBOM IIPETIOAABATCIIA U 110 €TI0 3aaHUTO.

Breaynuropnas camocTosiTenbHas paboTa OO0ydaroImmMXcs MPEICTaBISIET COOOM JOTHYECKOE
MPOJODKCHUE ayJUTOPHBIX 3aHATHA. BHeaynmuTopHas camoCTosITeNbHAsh padoTa BBIMOJHSIETCS
o0yJaromuMuUCs TI0 3aJaHHI0 TPENOoJaBaTeliss, HO 03 ero HEeMOCPEICTBEHHOTO y4acTus. 3aTpaThl
BPEMEHHU Ha BBINOJHEHUE 3TOH PabOTHl pPErJaMEeHTUPYIOTCA paboYuM Y4eOHBIM IITaHOM. Pexum
paboThl BBHIOMpAaET caM OOYYAIONIUICS B 3aBHCUMOCTH OT CBOHUX CIIOCOOHOCTEH M KOHKPETHBIX
ycnoBuid. CamoctosiTenbHasi paboTa MOXKET OCYIIECTBIATHCS WHIMBHIYaJbHO WM TPYINIaMH B
3aBUCUMOCTH OT IIeJIH, 00beMa, KOHKPETHON TEMaTHUKU CAMOCTOSTEIILHON padOThI, YPOBHS CIIOKHOCTH,
ypOBHsI yMeHUH oOydvaromuxcs. CamocTosTenbHas padoTa BKIOYaeT B ce0si pabOTy ¢ KOHCHEKTOM
JICKIMH, W3y4yeHUE W KOHCIIEKTHPOBAHHE PEKOMEHIyeMOW JHTepaTrypbl, paboTy Halx pedeparom,
MOJITOTOBKY MYJIbTUMEINA-COOOIICHU I/ T0KIIaI0B, HAYYHO-HCCIIEIOBATEIBCKYIO padoOTy U JIp.

KoHTponb pe3ynbTaToB BHEAYIUTOPHON CAMOCTOSITENIBHOH pabOThI OOYYAIONMIUXCS MOKET
OCYILECTBIISITBCSL B TpeJesiaX BPEMEHH, OTBEJICHHOTO Ha o0O0s3aTelbHBIC YYEeOHBIC 3aHATHS I10
JUCLUIUIMHE W BHEAYJUTOPHYIO CaMOCTOSATENIbHYIO PabOTy OOy4aromuXcs MO JUCHUIUIMHE, MOXET
NPOXOJIUTh B MIUCbMEHHOM, YCTHOW WJIM CMEIIaHHOH (opme.



[Tpunoxenue 1

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

Juctumumaa: Python ananu3 naHHBIX: BBeIeHUE

HarpaBjeHue noarotoku: 15.03.06 MexarpoHuka u poOOTOTEXHUKA

HaITpaBJICHHOCTD!: MexaTPOHHBIe CHUCTCMbI B aBTOMATU3UPOBAHHOM IIPOU3BOJCTBC

KOI[ 1 HAMMCHOBAHUC

Kpurepun onieHnBaHMs pe3yIbTaTOB O0yUCHHUS

Koz,
Kon pe3ynbTata 00ydeHus
HaVMEHOBaHHUE
KOMIIETCHIIUU VIJIK M0 JUCLUIITHHE 1-2 3 4 5
(Monymio)
He B monHoit mepe u ¢ o
B nmonHoit wmepe wu
YacTtruaHo MaJIbIM  KOJIMYECTBOM
3HaTh (31): | He BocipousBoauT U He 6e3011n004YHO
BOCIIPOU3BOJUT U | omuboK
MEXaHU3MBI U | OOBSCHSET MEXaHU3MBI BOCITPOHM3BOJIUT u
OOBSACHSIET MEXaHU3MbI | BOCIPOU3BOAMT u
METOIUKH MOUCKA, | © METOAUKU TIOHCKa, OOBSCHSIET MEXaHU3MBI
W METOJMKHA TIOUCKA, | OOBSICHSET MEXaHU3MBI
aHaMM3a ¥ CHUHTE3a | aHalW3a W  CHHTE3a U METOIOWKH IIOWCKa,
aHadM3a W CHHTE3a | © METOIUKH IIOWCKa,
nHpopManuy, nHpopmanuu, aHaJIM3a W CHHTe3a
nadopmanuu, aHaIM3a W CHHTe3a
VK-1. BKJTIOYAOIIHE BKJIIOYAOIIHE nHdopmanny,
VYK-1.1. o . BKITIOYAOLIUE HHpOpPMALNH,
Crniocoben CHCTEMHBIH TOJXOJ B | CHCTEMHBIH TIOAXOA B . BKJTIOYAOIIHe
OcymectBiser CHCTEeMHBI IIOXO/ B | BKJIIOYAIOIINE .
OCYIIECTBIISTH obslactu obpazoBanus | obnactu oOpa3oBaHUs . CHCTEeMHBIH TIOXOX B
BBIOOP aKTyaJIbHBIX obnactu oOpazoBaHus CHUCTEeMHBIH TIOXOX B
TIOHUCK, . obnactn obpa3oBaHus
. | poccuiicknx " obnact 00pa3oBaHUs
KPUTHYECKUH
3apyOeKHBIX YMmers Y):
aHanu3 u
HCTOYHMKOB, a TaK | aHAIM3UPOBATh Pemaer ¢ 3 u OGonee | Pemaer c 1-2 | bezommbo4HO pemiaer
CHHTE3 He pemaer tunuuHbele
e MOUCK, cOOp W | 3ajmady, BBIICIATH ee OIMOKAMU  THUIIMYHBIC | OIIMOKAMHM  THUIMYHbBIC | TUIIUYHbIE 3aJaudl Ha
nHpopmanuy, 3a/a4yd = Ha  OCHOBE
00paboTKy 0a30BbIe 3aa4yd  Ha  OCHOBE | 3aJ]aud  Ha  OCHOBE | OCHOBE
MIPUMEHSTH BOCIIPOM3BEACHUS
. nHpopmanuy, COCTaBJISIOLINE, BOCIIPOM3BEICHUS BOCIIPOM3BEICHUSI BOCITPOM3BEICHUS
CHUCTEMHBII N CTaH/IapTHBIX
HEOOXOAMMON ISl | OCYILECTBIATh CTaH/IapTHBIX CTaH/IapTHBIX CTaH/IapTHBIX
MOAXOA — Uis AITOPUTMOB PElICHHS
eLICHIS pemeHus JIEKOMITO3UIINIO ITOPUTMOB pEIICHHS ITOPUTMOB pEIICHHS AITOPUTMOB PELICHHS
P TIOCTABJIEHHOM 3aja4n
MIOCTABJIEHHBIX
3a7a4H. Bruaners (B1):
3amaq
METoJlaMU
YCTaHOBJICHHS [Mpumensier ¢ 3 u Gonee | [Ipumenser ¢ 1-2 | be3ommb6o4HO
He mpumensier MeToJs!
HNPUYUHHO- omunoOKamMu METO/bl | OUIMOKaMU METO/bl | IPUMEHSIET METOJIBI
., | 0OpabOTKH Pe3ysbTaToB
CHEACTBEHHBIX CBA3eH | ' h 00paboTKN pe3ynabTaToB | 0OPabOTKH Pe3ysbTaToB | 00pabOTKU pe3yIbTaTOB
U ONIpeeICHNUS p IKCIIEPUMEHTOB IKCIIEPUMEHTOB IKCIIEPUMEHTOB

HaunboJiee
Cpeay HUX

3HAYHUMBIX




YK-1.2.
Cucrematusupyer
" KPUTHUYECKH
aHaNNU3UPYyeT
nHpopmanuio,
HOJNy4eHHYI0O U3
Ppa3HbIX
HCTOYHHKOB, B
COOTBETCTBUH c
TpeOOBaHUAMH U
YCIIOBHSMH 3aJa4H

He B monHoi#l mepe u ¢

B nonHoii Mepe wu
YactuuHo MaJlbIM  KOJMYECTBOM
He BocnipousBoaut u He 6e301n004YHO
3uath (32): METOIUKHU BOCIIPOU3BOJUT U | omuboK
OOBSACHSIET  METOAMKHU BOCITPOHM3BOJIUT u
MOCTAaHOBKH e U OOBSCHAET  METOAWKH | BOCIIPOW3BOJIUT u
MOCTAaHOBKH [EIH W OOBSICHICT  METOAMKH
CIOCOOBI ee MOCTAHOBKMA IIENM U | OOBSCHAET  METOIUKH
CHoCOOBI ee MOCTAaHOBKH IEIH H|
JOCTIDKEHUSI, HAyqHOE CrocoO0BI ee | MOCTaHOBKM I U
JOCTIDKEHUSI, Hay9IHOE CcrocoO0BI ee
TpeCTaBICHNE JOCTIDKEHUS, HAay4YHOE | CITOCOOBI ee
TIpeICTaBICHNE OCTIDKEHUS, HAay9IHOE
0 pe3yabpTaTax TIpeICTaBICHNE JOCTIDKEHUSI, HAay9IHOE
0 pe3ynmpTaTtax TIpeICTaBICHNE
00paboTku 0 pe3ynpTaTax | MpeacTaBICHHE
00paboTku 0 pe3ynmpTaTtax
HHpOpPMALTUU 00paboTku 0 pe3yabpTaTtax
nHdopmanuu 00paboTku
nHdopmanuu 00paboTku
nHpopmanuu
nHdopmanuu
Ywmerts (V2): Haxonuts | He HaxXoAuT u | C 3 u 6onee omudkamu | C 1-2 omubkamu | be3ommOoYHO HaxOaUT
u KPUTUYECKH | KPUTHYECKH HE | HAXOAMT M KPUTHYECKU | HAXOIUT U KPUTHUYECKH | U KPUTHYECKH
aHaIM3UPOBATh aHaIM3UPYET aHaJIH3UPYET aHaTM3UPYET aHaJIM3UpPYeT
uHpopmanuio, nndopmanmuto, nndopmanmuto, nndopmanmuto, nHpopmanuio,
HEOOXOIUMYIO ISt HEOOXOIUMYIO ISt HEOOXOIUMYIO IS HEOOXOIUMYIO IS HEOOXOIUMYIO IS
pemeHus peIIeHAS TIOCTABIICHHON | pEIIeHHs MOCTABJICHHON | PEIleHHs IMTOCTABICHHOW | PEIleHHs ITOCTaBICHHOM
MOCTaBJICHHON 3a/1a4yl | 3aJa4n 3a7a9u 3a7a9u 331291
Biagets (B2):

MeXaHU3MaMH ITIOHCKa
HHPOPMALIMH, B TOM
quciie C TpUMEHEHHUe
COBPEMEHHBIX
WHQOPMALIMOHHBIX U
KOMMYHHUKAITUOHHBIX
TEXHOJIOTU I

He mooupaer
MEXaHU3MBI IIOMCKA
nHpOpMaIU s
pelieHust

IOCTaBJICHHBIX 3aJ1a4

C 3 u 6oiee omubOKaMu
MOIOUPAaEeT MEXaHU3MBI
moucka  MHGOpMAIUH
TSt peleHus
[TOCTaBJIEHHEIX 3a7a4

C 1-2  ommbxamu
noAOHpaeT MeXaHW3MBI
moucka  MHGOpMAIUH
JUIs peleHus

IIOCTaBJICHHBIX 3aJ1a4

Be3ommbdouno
MOIOMpaeT MEXaHU3MBI
moucka  MHMOpMaIUH
TSt peleHust
[TOCTABJIEHHBIX 331aY

YK-1.3.
Hcnonszyer
METOUKHU
CHCTEMHOI0
noaxozaa
peleHun
TIOCTaBJIEHHBIX
3a7a4

pu

3Hath (33): OCHOBHBIE

He B nonHoi mepe u c

B nonHo#i Mepe wu
METOAbI Hay4HO- YacTuyHo MaJIbIM KOJIMYECTBOM
. He BocmipousBoauT u He 6e301mmn60YHO

UCCIIeI0BATEIbCKON BOCITPOM3BOJIUT U | ommnbdok

00BSICHSIET METOAUKHN BOCIIPOMU3BOJIUT )5
ACATCIIBHOCTHU B 00BICHIET METOAUKHN BOCIIPOU3BOJIUT )5

CHCTEMHOTO  I0JIX0/a OOBSICHSIET ~ METOIMKH
paMKax MMPUMEHCHU A CHUCTEMHOTI'O moaxoaa 00BICHSIET METOAUKHN

npu peluieHun CHCTEMHOIO  I10JIX0/ia
CHUCTEMHOI'0 IIoAXona pu peuicHun CHUCTEMHOTI'O moaxoaa

IIOCTABJICHHBIX 3aaa4 pu peuIcHun
pu PEUICHUN IIOCTABJICHHBIX 3aaa4 pu peuICcHun

IIOCTABJICHHBIX 3aaa4

MIOCTABJIEHHBIX 3aJ1a4 MIOCTABJIEHHBIX 3a/1a4
YMmets (V3): C 3 u 6onee ommbkamu | C 1-2 ommbkamu | be3zommn604HO

He paccMaTpUBaeT
paccmarpuBarth paccmarpuBaer paccmarpuBaer paccmarpuBaer

BO3MOXHBIC BapHUaHTBI
BO3MO’KHBIC BapHUaHTBI elIEHMs 3aaun BO3MOXHBIC BapUaAHTHI BO3MOXHBIC BapUaHTHI BO3MOXXHBIC BapUAHTHI
peumicHuA 3aga4u, EHCHI/IBa}I UX i peuicHuA 3aaa4u, peuicHuA 3aaa4u, peuICHuA 3aaa4u,
OIICHUBAS UX OIICHUBAS MX OIICHUBAS MX OIICHUBAS MX

JIOCTOMHCTBA u
JIOCTOMHCTBA 1| enocTaTku JIOCTOMHCTBA U | TOCTOMHCTBA U | IOCTOMHCTBA u
HEJIOCTATK! HEJIOCTAaTK! HEJIOCTATKU HEJIOCTAaTK!




Bragets (B3):
HaBbIKAMU  aHaJu3a
METOJI0JOTUIECKIX
npooiiem,
BO3HHUKAIOIIUX  MPH
peuieHun

MPaKTUYCCKUX 3a1av

He aQHAJIU3UPYET
METO0IOTHYeCKHe
poOIeMBI,
BO3HHKAIOIHE npu
pelIeHNH IPAaKTHUECKUX
3a1au

C 3 u 6osee omuOKaMu
aHAITU3UPYET
METO/0JIOTHUECKHUE
npoOIeMsl,
BO3HHUKAIOIIIHE npu
PEIICHUH MPAKTUICCKUX
3a7a4

c 12
aHAIM3UPYET
METO/I0JIOTNYECKHUE
npoOeMsl,
BO3HHKAIOIIUE pu
pELICHUH NPaKTHYECKUX
3ajaq

OIInOKaMu

Bezonmbdouno
aHAITU3UPYET
METO/I0JIOTHYECKUE
npoOemsl,
BO3HHUKAIOIIIHE npu
PEIICHUH MPAKTUICCKUX
3ama4

VK-2.
Criocoben
OTIpEeNeNATh
Kpyr 3ajgad B
pamkax
MOCTaBJICHHOM
e U
BBIOMpATh
OITUMAJILHEIE
croco0bl  MX
pelIeHus,
HCXOIA u3
JIEHCTBYIOIINX
MIPABOBBIX
HOPM,
HAMEOIIUXCS
pecypcos u
OrpaHUYCHUN

VK-2.1. IIpoBomut
aHalIn3
MOCTaBJICHHOMN
LA 31
dopmynHpyeT
COBOKYITHOCTB
B3aMMOCBSI3aHHBIX
3aj7a4, KOTOpbIE
HEOOXOIUMO
pemuTh UL ee
JIOCTHIKEHHUSI.

3nats (34): He B momnnoit Mepe u ¢ | B monmHoit Mepe u
" | He 00bsicHsieT | HacTUUHO  OOBSICHSACT | MajbIM  KOJMYECTBOM | O€301mHO0YHO
COBOKYITHOCTh
COBOKYITHOCTh COBOKYITHOCTh omub0oK 00BSICHSIET | OOBSICHSACT
B3aUMOCBSI3aHHBIX
sanay B3aUMOCBSI3aHHBIX B3aUMOCBSI3aHHBIX COBOKYITHOCTh COBOKYITHOCTh
3a1a4 3a1a4 B3aUMOCBSI3aHHBIX B3aUMOCBSI3aHHBIX
3agad 3amad
YMets (V4):
OTIpeNeNaTh KPYT | e onpeenser  Kpyr C 3 u 6onee ommbdkamu | C -2 ommbxamu | bezommbo4HO
3amada " ux ompenenseT K 3amad | ompenerseT Kpyr 3amad | OmpeneiseT K 3amad
3a7a49 U X B3aUMOCBSI3b p PYL 3all p Pyl 3all pea PYL 3a
B3AMMOCBS3b B paMKax | avax | WX B3AUMOCBS3b B | M HX B3aUMOCBA3b B | M HMX B3aHMOCBS3b B
N30paHHBIX BUJIOB pamia paMKax BBHITIONHSEMBIX | paMKaX BBIMONHSAEMBIX | paMKaX —BBITONHIEMBIX
M BBITIOJTHSACMBIX 3aJaHUH . N .
npodeccrnoHaNbHOM 3aJlaHui 3aJlaHui 3aJlaHui
JIeSTeNIbHOCTH
Brnaners (B4):
HaBBIKOM C 3 u 6onee ommubkamu | C 1-2  ommbkamu | be3ommbouno
He pacnpenensier cBou
pacrpesieneHusl CBOMX . pacmpenenser CBOHU | pacmpernenseT CBOHU | pacIpenenseT CBOHU
. o JEUCTBHSL 10 PEIICHHIO . . o
JIeUCTBUI o JISWCTBHS 10 DPELICHHIO | JACHCTBUS MO PELICHUIO | NEWCTBHS IO PEIISHHIO
MOCTABJICHHBIX 33124
pELICHUIO MOCTABJICHHBIX 3a/1a4 MOCTABJICHHBIX 33124 MOCTABJICHHBIX 32124

MMOCTaBJICHHBIX 3a/1a4

YK-2.2. Bribupaer

ONTUMAJIbLHBIN
Ccrmoco0d  pemeHwust
3a7a4, HCXOIs U3
HMCIOIIMXCS
pecypcoB u
OrpaHUYeHUi

He B nonHoi mepe u c

B nonHo#t Mepe wu
YactuaHo MalbIM  KOJUYECTBOM
3rate (35): cmocoOsl | He BocpomsBogut u He 0e301HO0YHO
BOCITPOHM3BOJIUT n | ommnbok
penieHus 0o0BsCHSET CHOCOOBI BOCITPOHM3BOJIUT u
00BsACHIET CIIOCOOBI | BOCIPOW3BOJIUT u
MPaKTUYECKUX 3ajad, | pelICHUs MPaKTUICCKUX o0BsCHSET CIIOCOOBI
peLIeHUs] IPAaKTHYECKUX | OOBSCHAET CIIOCOOBI
pecypchl U | 3ama4,  pecypcel | pelIeHHs MPaKTUICCKUX
3a7a4,  pecypcsl U | pEIIeHUS MPaKTHYECKHUX
OrpaHUYCHUsI OrpaHUYCHUsI 3aja4,  pecypcsl
OrpaHUYeHUsI 3a1a4,  pecypcsl
OrpaHUYeHUsI
OrpaHUYeHUsI
YMmets (V5): He —— C 3 u 6onee ommbkamu | C 1-2 ommbkamu | be3zomm609HO
TUIAHUPOBATh COBCTBEHHVIO by TUIAHUPYET TUIAHUPYET IUIAaHUPYET
COOCTBEHHYIO Y COOCTBEHHYIO COOCTBEHHYIO COOCTBEHHYIO
JIeITENIbHOCTh  MCXOJIsl
JIATENBHOCTE  HCXOAS | Meroxcs | ACHTCIPHOCTE  HCXOId | JEATENLHOCTh  HCXOAA | JeATENBHOCTh  HCXOAA
u3 uMeromuxes | n3 HUMEIOLIHUXCS | U3 HUMEIOLIHXCS | U3 HUMEIOLIUXCS
pecypcos pecyp pecypcos pecypcos pecypcoB




Bnaners
HaBBIKAMU
HCTIOJIb30BaHUS
HUMEIOLINXCSA PECYPCOB
JUISl YCHEITHOTO
BBITIOJTHCHUS
IMOCTaBJICHHBIX 33129

(BS):

He ucnons3yer
HMEIOIINECS
JUISL YCTICIITHOTO
BBITIOJTHEHHS
MOCTABJICHHBIX 3a/1a4

pecypesl

YacTUYHO UCHIONB3YET
UMEIOIINECST  PECypCHI
JUISL YCTICIITHOTO
BBITIOJTHEHHS
MOCTABJIECHHBIX 3a/1a4

He B monHoi#l mepe u ¢
MalbiM  KOJHMYECTBOM
OIUOOK HCIIONB3YET
UMEIOIINECST  PECYpCHI
JUISL YCTICIITHOTO
BBITIOJTHEHHS
MOCTABJICHHBIX 3a/a4

B mnonnoit
0€e301IH00YHO
HCTIONB3YyeT
HAMEIOIIMECS
JUTS yCIICIITHOTO
BBINIOJIHEHUS
IMOCTaBJIECHHBIX 3a7a4

Mepe |

pecypcbl

VK-2.3.
AHanuzupyer
JefCTByIOIIEE
3aKOHO/IaTEILCTBO
H IIpaBOBBIC
HOPMBI,
peryIupyromue
o0acThb
poeCCHOHATBHOM
JEATEILHOCTH

He B monHoi#l mMepe u ¢

B nmonHoit wmepe wu
YacTuaHO MaJbIM  KOJMYECTBOM
He BocmipousBoauT u He 6e3011n004YHO
3HaTh (36): BOCIIPOU3BOUT 1 | ommOoK
. 00BsICHAET BOCTIPOU3BOAUT u
JICHCTBYIOIINE . 00BSICHSET BOCIIPOU3BOUT u
JIeHCTBYIOIIKE . 00BSICHIET
MPaBOBBIC HOPMBI U JIeHCTBYIOIINE 00BSICHSET .
NpaBOBbIE HOPMBI U . JICHCTBYIOIINE
OTpaHUYCHUS, MpaBOBbIE HOPMBbI U | JEHCTBYIOIIUE
OTpaHUYCHUS, MpaBOBbIE HOPMBI U
OKa3bIBAIOIINE OrpaHUYCHUSI, NpaBOBbIE HOPMBI U
OKa3bIBAOIINE OTpaHHYCHUS,
perynupyroiiee OKa3bIBAOIINE OrpaHUYCHUS,
N perynupyoiiee OKa3bIBAOIINE
BO3JIeHiCTBIE Ha . perynupyoiiee OKa3bIBAOIINE
BO3JIeHiCTBIE Ha . perynupyoiiee
npodeccroHaNbHY IO BO3JIeHCTBIE Ha | perymupyroriee .
npodeccHoHANBHY IO . BO3/IeiiCTBIE Ha
JIeSATEILHOCTh npodecCHOHANBHY IO BO3JIeHCTBIE Ha
JIESITeIbHOCTD po¢eCCUOHATBHYIO
JIESITeIIbHOCTD npo¢heCCUOHATBHYIO
JIESITeIIbHOCTD
JIESITeIIbHOCTD
YwMmets (V6): Haxonuth | He Haxoaut | C 3 u Gonee ommbkamu | C 1-2 ommbkamu | be3ommO0YHO HaxoauUT
HOPMATHBHbBIE HOPMATHBHbBIE HAXOJIUT HOPMATHBHBIC | HAXOIUT HOPMATHUBHBIC | HOPMATHBHBIC
JIOKYMEHTBI B CBOEH | OKYMEHTHI B CBOCH | JJOKYMEHTHI B CBOEi | JOKyMEHThI B CBOEU | JIOKYMEHTHI B CBOEH
npodeccroHanbHO#M npodeccroHabHOI npodeccroHabHON npodeccroHaNbHOI npodeccHoHaIbLHON
JIeSATEIbHOCTH U | IeSITeNbHOCTH W HE | JEATEIbHOCTH U | IesTeNbHOCTH U | IesITeNbHOCTH u
MPUMEHSTH UX MPUMEHSET UX MPUMEHSET UX MPUMEHSET UX MPUMEHSET UX
Brnanets B6):
(B6) C 3 u 6onee ommbkamu | C 1-2 ommbOkamMu | be3omm6o4HO
HaBblkaMu paboTel ¢ | He anammupyer u He
aHaJIH3UpyeT U | aHATU3UpyeT U | aHATU3UPYET u
HOPMAaTHUBHO- MPUMEHSET TOJOKCHHUS
MPUMEHSET TOJOXKCHHS | MPUMEHIECT MOJOXKCHUS | MPUMCHSIET MOJIOXKCHHUS
MPaBOBBIMHU HOPMATHBHBIX
. | HOpMAaTHBHBIX HOPMATHBHBIX HOPMATHBHBIX
JIOKYMCHTaMH B | TOKYMCHTOB B CBOCH N N .
. JMIOKYMEHTOB B CBOCH | TOKYMCHTOB B CBOCH | TOKYMCHTOB B CBOCH
obnacti npoQeCCHOHATBHOM . . o
. npodeCCHOHATBHOM npodeCCHOHATBHOM poeCCHOHATBHOM
npoQeCcCUOHANTBHOM JIESTeTbHOCTH
JIESITeIbHOCTH JIESITeIbHOCTH JIESITeIBHOCTH

JACATCIBHOCTHU




KAPTA

[Tpunoxxenue 2

00ecre4eHHOCTH M CUMIIMHBI y4e0HOM M y4eOHO-MeToAuYeCKO JTuTepaTypoi

Jucruninna: Python ananu3 naHHBIX: BBeIeHNE
Hanpasnenue noarorosku: 15.03.06 MexaTponuka 1 poOOTOTEXHHUKA
HamnpaBnennocts: MexaTpoHHBIE CHCTEMBI B aBTOMAaTH3UPOBAaHHOM IPOU3BOJICTBE

Ne HasBanue yueOHOTO, y4eOHO-METOIMYECKOTO Kommue- | Konrtmarenr |OGecnieuenHocts| Hammune
n/n W3aHKs, aBTOP, U3aTeNILCTBO, BU U3/IaHM, CTBO 9K- |00y4alomuXxcsi, OOy4aloMmUXCs | AIEKTPOHHO-
TOJ1 U3JIaHUs 3eMIULIPOB| HCIOJB3YIO- | JIMTEpPaTypoi, | ro BapuaHTa
B BMK | mux ykazan- % B ObC
HYIO JUTepa- (+-)
TYpy
1 | Makkunny, Y. Python u ananmu3 manueix / V.
MakkUHHM ; TepeBOJl ¢ aHrimiickoro A. A.
CiauHKMHA. — 2-0€ HU3[., UCHOP. W JOM. —
Mocksa : JIMK Ilpecc, 2020. — 540 c. — ISBN Sp 25 100 +
978-5-97060-590-5. — Tekcr : 3neKTpOHHBIH //
JlaHp : 3NMEKTPOHHO-OMOIMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/131721
2 | Komsipun, A. C. IlporpamMupoBanue Ha Python:
yaeoHoe mocodbue / A. C. Komsipun, T. JL
%aJ'IOB'a. — Coun: EJFY, 201?. — 48 c.— 5p 25 100 +
eKCT: OJICKTPOHHBIH // JlaHB:  3JEKTPOHHO-
O6ubimoTevHas cucrema. — URL:
https://e.lanbook.com/book/147665
3 | llkabepuna, I. 1. IIporpammupoBanue.
OcHoBbl s3b1ka Python: ydyeGHoe mocodue / T
III. HIkabepuna, H. JI. PesoBa. — KpacHosipck:
CubI'Y um. akagemuxa M. ®@. Pemernéna, 2018. 5p o5 100 +

92 c¢.— Tekct: oanekTpoHHEIH /  JlaHB:
ANEeKTpOHHO-OnOMmoTednas cuctema. — URL:
https://e.lanbook.com/book/147450

3aBenyrouwit kadeapoit v ./

C.A. TaTpIHEHKO

«30» aBrycra 2021 r.

Havansaux OO
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oo/~ JLB. TlonoBHUKOBA




JlonoJIHEeHUs1 ¥ U3MEHEeHU sl
K pado4eii mporpaMMe JMCUMILINHBI

Python anau3 naHHBIX: BBEJACHHUE
Ha 2022-2023 yueOHbIl 101

C yuyé€ToM pa3BUTHS HayKH, NIPAKTUKU, TEXHOJOTUN U COLMAIBHOU CQepsl, a
TaK)Ke pe3yJbTaTOB MOHUTOPHHIa NOTpPEOHOCTEM paboronareneil, B padouyro
IpOrpamMMy BHOCSTCS CIEAYIOIIHE TONOJIHEHNS (U3MEHEHUS):

Bup nornonHeHuii/usMeHeHUA

ConepxaHue TOMOTHCHUN/U3MCHEHH,
BHOCHMBIX B pab04yI0 MPOrpamMmy

AxTyanuzanus
HCITOJIH3YEMbIX UCTOYHHKOB

CIIMCKa

JlononHenust (U3MEHEHUs1) BHECEHBI B KapTy
00ECTICYCHHOCTH JAUCIUIUIMHBI y4eOHOM W y4eOHO-
meroanueckoi ureparypoit (ITpu. 2).

KAPTA

o0ecreYeHHOCTH IV CHMILIMHBI y4eOHO! 1 y4eOHO-MeTOAuYeCKOoi JTuTepaTypoit

Jucnuniuza: Python ananu3 naHHbBIX: BBeJCHUE
Kopn, nanpasnenue noarorosku: 15.03.06 MexarpoHuka u poOOTOTEXHUKA
Hamnpasnennocts (poduinb): MexaTpoHHBIE CHCTEMBI B aBTOMaTU3UPOBAaHHOM IIPOU3BO/ICTBE

No Hasanwue yueOHOro, yueOHo-Metonuueckoro | KonmunuectBo | Kontuarent (Ob6ecmeuenHocTs) Hanuuwme
/o U3JIaHusl, aBTOP, U3AaTENbCTBO, BUJ M3AAHUSA, | K3EMIUISIPOB| 00yUaIOMUXCA,| OOYYAIOIIUXCS | DIIEKTPOHHOTO
roJ U31aHus B BUK UCIIONb3YIO- | JIMTEpaTypod, | BapuUaHTa B
HIUX yKa3aH- % 9BC
HYIO JIUTEpa- (+-)
Typy
1 AngpuanoBa, A. A. AjropurMuzanus H
nporpammupoBanue. [IpakTukym yuebHoe
nocoone / A. A. Awngpuanoa, JI. H.
Ucmarmnos, T. M. MyxrapoBa. — CaHKT-
[etepOypr : Jlanp, 2022. — 240 c. — ISBN
978-5-8114-3336-0. — Tekcr : 31eKTpOHHBIH // opP 16 100 +
Jlasb : 3NMEKTPOHHO-OMOTHOTEYHAS CUCTEMa. —
URL: https://e.lanbook.com/book/206258 (mata
obpamenns: 29.09.2022). — Pexxum moctyma:
Ul aBTOPU3. I10JIb30BATEIEH.
2 | KyBmmHoB, . P. OcHoBnl IpOrpaMMu-
poBaHus : yueOHOe mocobue st  BY30B /
J. P. KyBminHoB. — MockBa : W3narenscTBo
Opaiit,  2022.—  104c.—  (Boicuee 5P 16 100 +

obpazosanue). — ISBN 978-5-534-07559-5. —
Texcr aneKkTpoHHBIN //  OOGpa3oBaTenbpHAs
miatgopma Opaiit [caiiT].
URL.: https://urait.ru/bcode/493460



https://urait.ru/bcode/493460

3 | Tpodpumos, B. B. Anroput™musanus u
OpPOrpaMMHpPOBAaHKE | y4eOHHK ISl By30B /
B. B. Tpopumos, T. A.IlaBnoBckasi;  mox
pemakuueit  B. B. TpogpumoBa. — Mocksa :
WzparensctBo  IOpaiir, 2022. — 137 c. — P 16 100 +
(Bricree  obpazoBanme). — [ISBN 978-5-534-
07834-3. — Tekcr : DNEKTpOHHBIA //
OOpazoBarenbHast miatdopma IOpaiit [caiit].
— URL: https://urait.ru/bcode/491215

4 | llka6epuna, I'. M. IIporpammupoBaH¥e.
OcHoBHl s3p1ka Python: yde6HOe mocobme / T
1. HTxa6epuna, H. JI. Pe3oBa. — KpacHosipck:
Cubl'Y um. akagemuka M. @. Pemernéna, P 16 100 +
2018. — 92 c¢. — Texkcer: aneKTpoHHHIH // JIaHBb!
AJIeKTPOHHO-OMOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/147450

I[OHOJ'IHGHI/IH U U3MCHCHU BHECC!

Crt. npenoaaBTeb A.A. OnpiiTeitn

JlononHeHus (M3MeHeHus1) B pabouyro MporpaMMy pacCMOTPEHBI U OA00PEHBI Ha 3aCeIaHH
KadeIppl eCTECTBEHHOHAYYHBIX ¥ TYMaHUTAPHBIX TUCITUTUINH.

9

3aBenyronuii kageapoi [ 7 C. A. TarbsiHEHKO
COI'TACOBAHO:
3aBeayronuil BeImyckaromien kadeapon V17 d C. A. TaTpsiHEHKO

«29» aBrycra 2022 1.


https://urait.ru/bcode/491215

JlonoiTHeHUs ¥ U3MEHEeHU sl
K pado4eii mporpaMMe JMCUMILINHBI

Python anaiu3 naHHBIX: BBeleHHE
Ha 2023-2024 yuyeOHbI# O]

JlomomHeHUs ¥ U3MEHEHHUs B pabovyro rmporpamMmy He BHocaTcs (aucruruinHa B 2023-2024
y4€OHOM rojJly HE U3y4aeTcs).

JlononHeHnus ¥ u3MEHEHUs BHEC! v/
Crapiuii npenojiaBareib (_~"_  A.A.Onbuwreiin

JlononHeHus (M3MeHeHus) B pabouyro IporpaMMy pacCMOTPEHBI U O00PEHbI Ha 3acelaHnuu
KaeIppl eCTECTBEHHOHAYYHBIX ¥ TYMaHUTAPHBIX TUCITUTUINH.

3aBenyromuii kadeapoit . /2/ d C. A. TarpgHEHKO
COI'JIACOBAHO:
3aBenyrouuii BeITycKaromiei kapeapoit ; /,2/'"/ C. A. TatbgHEHKO

«31» aBrycra 2023 r.
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