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AHHOTANMA
Azpik Python sBnsieTcss oMHUM W3 CaMbIX MPOCTHIX, U B TO K€ BPeMs BOCTPEOOBAaHHBIX Ha PBIHKE TPyAa
SI3BIKOB MporpaMmMupoBanus. OH HCIONB3YeTCs B Pa3IUYHbIX cepax MPUKIATHOTO TPUMEHEHHUS: OT HAyUYHBIX
BBIYHCIICHUH W aHajdu3a JaHHBIX J0 pa3paboTKW MPOMEIIIICHHBIX pemeHui. [lpemmaraembrii Kype sBIseTcs
BBOJAHBIM KaK B SI3bIK MPOrPaMMHPOBAHHS, TaK M B HCIOJIb3yEeMbIE CBS3aHHBIE C HUM TEXHOJOTHH IS
aHaJu3a, BU3yaIM3aliy U HAJITHOTO IPEICTABICHUS JAHHBIX.

1. leau u 3apauu

Meap AUCUMNIMHBI

MoJy4yeHne NpOoPeCcCHOHANBHBIX YMEHMH M ONbITa MpOo(EecCHOHATIBHON NesSTeNbHOCTH B 00JacTu
MPUKIIATHON MaTEMaTU4YECKOM CTaTUCTUKH.

3anayu QUCHUNIHHBI
— U3y4eHHEe HAayYyHOI MH(OPMAIIMH 110 TEME UCCIICI0BAHHUS;
— u3y4eHne OnOIMoTeK 00pabOTKU JaHHBIX M CTATUCTHYECKOTO MOJICIMPOBaHUs Ha si3bike Python;
— OCBOCHHE METOJIOB CTATUCTUIECKON 00pabOTKM JaHHBIX;
— [O/ITOTOBKA OTYETA MO pe3yJIbTaTaM IPaKTHKH.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CrnocobeH aHaIM3UPOBATh MMOCTABICHHYIO 337134y,

OIIK-1 Cnocoben npuMeHSTh HAMEYATD MyTH €¢ PEIICHHS

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpoocobeH cTpoWUTh MaTeMaTHUYECKHE MOEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-5.1 Cnocoben pewmarb TMOCTaBICHHbIE 3aJaydl B

OIIK-5 Cioco0eu Y4acTBOBAaTh B IIPOBEACHUH obnactu TCOPECTUYECCKUX )54 3KCIIEPUMEHTAJIBHBIX
(yHIaMEHTANbHBIX U IPUKIATHBIX HCCIICI0BAHUI 1 pa3paboToK

WCCIIeIOBaHMI U pa3paboTok, camoctostensHo |OIMK-5.2 O6magaer crmocoOHOCTBIO K OCBOSHHIO HOBBIX
OCBaMBaTh HOBBIC TEOPETUUECKUE, B TOM YUCIIC, |3HAHUH Ha OCHOBE M3YYCHUs JIUTEPATyphl, HAYYHBIX CTaTei

MaTeMaTU4YEeCKUE METObI UCCIIEIOBAHUN 1 U IpYruX UCTOYHUKOB

paboTarb Ha COBPEMEHHOM 9KCIIEPUMEHTAIBHOM |OITK-5.3 CriocobeH K TpodecCHOHATBHON JKCILTyaTaliu

HayYHO-HCCIICI0BATEIICKON, COBPEMEHHOMN JKCIEPUMEHTAIBHON

HU3MCPUTCIIbHO-aHAJIUTUYCCKOU U HaquO-HCCHe,Z[OBaTeHBCKOﬁ

TEXHOJIOTMYECKOH ammaparype (M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)
anmnaparypsl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- OCHOBHBIE 0OBEKTHI M MTPOIEypHI si3bIka Python;
- MeTozbI 00paboTKH OmKOOK B s3b1ke Python;
- OCHOBHbI€, HCIIOJIb3yeMble Ha IPAKTHKE, OMOINOTEKH.
YMETb:
- IPOBECTH 0030p UMEIOIIETOCS MaTepHraia Ajsl peIIeHuUs IOCTaBICHHON 3aa4H;
- HUCIIONIb30BaTh BBHIOPAHHBIA METOJ WM COYETaTh PA3JIMYHBIC METOIbl B PEIICHHM IOCTAaBICHHOU
3aj1a4u.
BIIAJICTh!

- CpeCTBaMU pa3pabOTKH U TECTHPOBAHMS MPOTrPaMMHOTO Kozia Ha si3bike Python;

- 00BEKTAMU M CPEACTBAMH, NMPEATaraeMbIMU CTaHAAPTHBIMU OMOIMOTEKAMH HAYYHBIX BBIYUCICHHH
SI3BIKA;

- 0a30BBIMU MPUHIIMIIAMY MMPOBEJICHUS BEIYUCIICHUH ¢ UCTIONb30BaHNeM Onbmorek Python.




4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [lonrorourenbHbIH 3TaN 3 15
) OcBoeHune oubmmoTek 00paboTku 4 20
JTaHHBIX Ha s13bIKe Python
3 Pemienne npakTtudeckux 3amad U aHalu3 4 20
pe3ynbrara
4 [lonroroska oryera 4 20
Nroro yacos 15 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. [lonroToBUTENBHBIN ATAM

[ToctaHOBKa TpaKTUYECKOW 3a7aud, COCTABJICHHWE HHIMBHUIYAJBHOTO IIJJaHA M pa3paboTka
POrpaMMbl HCCIICIOBAHUSI.

2. OcBoenue 6ubMMoTeK 00padOTKM JaHHBIX Ha si3bIke Python

W3y4yeHne nureparypsl 1O s3bIKY IporpamMupoBanusi Python m o3HakomieHHE ¢ TOKyMEHTaluei
OMOIMOTEK aHaIN3a JJaHHBIX (NUMpY, SCipy).

3. Pemenue nmpakTHYECKUX 3a/1a4 U aHAJIM3 pe3yJbrara

DopMyJIMpOBKA LIeJIEH U 3a]1a4 ucciaeaoBaHus. 1lnaHupoBanue 3KCIEPUMEHTAIBHBIX UCCIECAOBAaHUM.
Pemenune npakTuueckux 3anad Ha s3bike Python, 00paboTka 1 aHanu3 MoydYeHHBIX PE3YJIbTaTOB.

4. IlogroToBKa OTYETa
[ToarotroBka oTyeTa MO NOMYUYEHHBIM PE3YJIBTATAM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VY4eOHast ayTuTOpHs, OCHAIICHHAs! KOMITBIOTEPaMH JJIsl KaXKI0TO CTY/CHTA.
6.Ilepeuens pekoMeH1yeMoOii JINTEPATYPbI

OcHoBHas 1uTeparypa




1. M3yuaem Python: mporpammupoBanue urp, BU3yaau3alys JaHHBIX, BEO-TIPUIIOKEHUS, [ pyKOBOJCTBO |
/ 2. Matuz. — Cankr-IletepOypr, [Tutep, 2020.— URL: https://ibooks.ru/bookshelf/371712/reading
(mara obpamenus: 24.11.2020). - [Tonnsiii Tekct (Pexxum goctyna : u3z cett MOTH / Ynanennsrid
JIOCTYTI)

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[Iporpammuoe obecnieuenue: MS Office, MSWindows XP.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

VYenenrHoe 0CBOGHUE JUCHUILIMHEI TPeOyeT:

- IIOCEILEHUs CTYAEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHATUH;

- KQUeCTBEHHOH CaMOCTOSTEIbHOM MOATOTOBKY K J1a0OPAaTOPHBIM 3aHATUSAM, aKTUBHOW pabOThI Ha HUX;
- aKTUBHOW CaMOCTOSTENBHOMN U ayJJUTOPHOU PabOTHI CTY/CHTA;

- CBOEBPEMEHHOM C1auu MpenoaBaTesIio 3aJaHni 110 ayJUTOPHBIM BUaM paloT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 2

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: IO.H. SIpoBukoB, accuCTEeHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,

OIIK-1 CriocobeH npuMeHsTh HAMEUATh TIyTH €€ PENICHUs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

NPOQECCHOHATBHON ESTETHHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-5.1 CnocobeH pemath IOCTaBICHHBIC 3a7a4dl B
OIIK-5 Cioco0eu Y4acTBOBAaTh B IPOBEACHUH obacTu TCOPECTUYCCKUX u SKCIICPUMECHTAJIbHBIX
($yHIaMEHTANbHBIX U MIPUKIATHBIX HCCIICI0BAHUI 1 pa3paboTOK

WCCIIeIOBaHMI U pa3paboTok, camoctosTensHo |OIMK-5.2 O6magaer crmocoOHOCTHIO K OCBOSHHIO HOBBIX
OCBaMBaTh HOBBIC TEOPETUUECKUE, B TOM YUCIIC, |3HAHUH Ha OCHOBE M3YYCHUs JIMTEPATyphl, HAYYHBIX CTaTei

MaTeMaTU4YEeCKUE METObI UCCIIEIOBAHUN 1 U IpYruX UCTOYHUKOB

paboTarb Ha COBPEMEHHOM 9KCIIEPUMEHTAIBHOM |OITK-5.3 CriocobeH K TpodecCHOHATBHON JKCILTyaTaliu

HayYHO-HCCIICI0BATEIICKON, COBPEMEHHOMN JKCIEPUMEHTAIBHON

HU3MCPUTCIIbHO-aHAJIUTUYCCKOU U HaquO-HCCHe,Z[OBaTeHBCKOﬁ

TEXHOJIOTMYECKOH anmaparype (M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)
anmnaparypsl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus IucHMIUIMHBI «[IpakTHKym MO0 MareMaTHYecKoil craTucTuke Ha s3bike Pythony
00yJaroIuiics JOKeH:

3HATb:

- OCHOBHBIE 00BEKTHI M POLIEAYPHI si3bIKa Python;
- MeTO/IbI 00pabOTKHU OMIMOOK B si3bIke Python;
- OCHOBHBIE, HCIIOJIb3yEeMbICe Ha IPAKTHKE, OMOINOTEKY.
yMeThb:
- IPOBECTH 0030p UMEIOLIEr0Cs MaTepuaa Jisl peLIeHHs IIOCTAaBICHHON 3a/1a4u;
- WCIIONIb30BaTh BBHIOPAHHBIA METOI WJIM COYETAaTh PA3IMYHBIC METOIbl B PEHICHHH ITOCTAaBICHHOU
3a/1a4H.
BJIaJIeTh:
- cpencTBaMu pa3pabOTKH U TECTUPOBAHMUS IPOrPAMMHOTIO Kojia Ha sizbike Python;
- 00BEKTaMH M CpEICTBAMH, Npe/IIaraéMbIMU CTaHIAPTHBIMUA OMONIMOTEKaMM HAyYHBIX BBIYUCICHUN
SI3bIKA;
- 0a30BBIMU MPHHIMIIAMHE [TPOBEICHNS BHIYUCICHH C UCIOIb30BaHUeM OuOmroTek Python.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Man cnucok. Onpenennte B HeM HanboJiee BCTpedaeMoe 3HaYCHHUE.
2. IloncumTaiiTe KOIUYECTBO CTPOK, CIOB M OYKB B TEKCTOBOM (aiiie.

3. B ynopsiioueHHOM TI0 BO3paCTaHUIO MACCUBE LEIBIX YMCEIT HAWTH ONPEIeIICHHBINA IEMEHT (yKa3aTh
€ro MHJIEKC) WIIK COOOIIMTD, YTO TAKOTO 3JICMEHTA HET.

4. JlaH CIIUCOK HENBIX YHCed. 3aMEHUTh OTpPHUIATENbHbIE Ha -1, MOJIOKHUTENbHBIE - HA YUCIO 1, HOMb
OCTaBUTh 0€3 N3MCHEHUH.

5. Coxpanute B OMHApHOM (aiiie CTPYKTYpY CIIUCKA, IPOYUTANTE €€ U COXPaHUTE CTPOKY B TEKCTOBOM
¢aiine.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Cpensl paspadotku Python.
2. CUHTYIISIpHBIE TUIIBI JAHHBIX.




3. Tunsl KOHTEHHEPOB.

4. I3MeHsieMble 1 HEU3MEHSEMbIC TUITbI JAHHBIX.

5. YcnoBHBIE OIIEPATOPhI U LIUKJIBI.

6. Uteparops! u renepaTopsl. OTIU4MS peaTn3auu.

7. @yHKIMOHAIBHOE POrpaMMUpPOBaHNE. AHOHUMHBIE (DYHKIIUH.

8. 3aMbIKaHUS U AEKOPATOPHL. JleKopupoBaHNE PEKYPCUBHBIX (YHKITHA.

9. O0BEKTHO-OpPUEHTUPOBAHHOE MporpaMMupoBanue. HacinenoBanue, HHKaNCyIsAIus, IpUBaTHOCTb.
10. CriertnapHbIE METOABI KJIACCOB. MeHemKepbl KOHTEKCTOB.

11. bubnmuorexu Python, ucnonb3yembie B web-pa3padboTke.

12. bubmuoteku Python, ucronbs3yeMbie B aHalM3€e TaHHBIX.

Kpurepun onennBanus

Onenka "Ommmyno" (10) - mHOTHOCTEIO W BOBpEeMs pELIEHBl Bce 3afadn  0e3  OmHMOOK.
ITponeMoHCTpHUPOBaH IPAaMOTHBIN MOAXO K PELICHUIO 337134, PeaTn30BaHbl ONTUMAIIbHbIE aJITOPUTMBI,
KoJl 0()OpMIIEH B €JMHOM YJ00OUHTAEMOM CTHJIE.

Onenka "Otamuno" (9) - mNONHOCTBIO M BOBpPEMsl pELICHbl BCcEe 3a7aud  0e3  OIIMOOK.
ITponemMoHCTpHUPOBAH I'PAMOTHBIN MOAXOA K PEIICHHIO 337134, peaJn30BaHbl ONTUMAIILHBIC aJITOPUTMBI.

Onenka "Otnuuno" (8) - TONHOCTBIO M BOBpPEMsS pEIICHBI Bce 3ada4d  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIH MOIXO/ K PELICHUIO 3a/1ad.

Onenka "Xopomro" (7) - MOMHOCTEIO PENICHEI BCe 3a7a4u. J{omyIeHpl HeCymeCTBEeHHBIE OIITHOKH.

Onenka "Xopomo" (6) -NOTHOCTBIO PEeIIeHO OOJIBIIMHCTBO 3a1a4. B HEKOTOPBIX 3aa4ax AOMYLICHBI U
HE UCIIPABJICHbI OUIMOKH, TMOO HEKOTOPBIE 33/1a4H PEIICHbI YaCTUYHO.

Onenka "Xopomo" (5) - MOTHOCTBIO PEIIEHO JIBE TPETH 3aJiad. B HEKOTOPBIX 3a7a4ax JAOMYIICHBI U HE
UCIPaBJICHbI OMNOKH, THO0 HEKOTOPBIE 3aa4H PEIICHBI YACTHYHO.

Onenka "YnosnerBoputenbHO" (4) - MOTHOCTBIO PENICHO OoJiee TOJOBHHBI 3a1a4. B oCTanbHBIX
3ajiauax JOMYIICHBI U HE HCIIPABIICHB ONIMOKH, THOO0 HEKOTOPBIE 3aa4H PEIICHBI YaCTHYHO.

Onenka "YnoBineTBopuTenbHO" (3) - MOTHOCTHIO PelieHo Ooliee MOJIOBUHBI 3a/1a4.
Onenka "HeynosneTBoputenbHO" (2) - pelieHo MeHee TTOJIOBUHBI 3a/1au.
Onenka "HeynosnerBopurtensHo" (1) - HE pelieHO HU OHOMU 3a/1auu.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHnpoBaHHBI 3a4eT MOXXET MPOBOIUTHCS IO HMTOraM TEKYyLIEH YCIIEBaeMOCTH M ClauH
3aJaHuil M APYTHX BUJIOB PadOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI W (WIH) IIyTeM
OpraHU3alyuy CIEIHATBFHOTO OIPOCca, IPOBOJUMOTO B YCTHOU M (WJIM) MUCHMEHHOH (opMe.

I[Tpu npoBeeHnu ycTHOTO AU(depeHInpoBaHHOrO 3aueTa o0yJaromemycs npegocrasisercs 30 MUHYT
Ha oAroToBKY. Orpoc 00ydaromerocsi He J0JHKEH MPEBbIIIaTh OHOTO aCTPOHOMUYECKOTO Yaca.

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs
IpOrpaMMOl JIMCIUILIHHBL, @ TaKXKe CIPAaBOYHOH JINTEPATYpOil, KOHCIEKTaMH JICKIUI WU APYTHMHU
MarepHataMH.



