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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.

Ju—

IPUMEHATh (YHAAMEHTATbHBIC 3HAHMS, IIOJydeHHBIC B OOJIaCTH MAareMaTHYeCKWX W (WIM) eCTECTBEHHBIX HAyK, H
UCTIONB30BaTh UX B MPO(ECCHOHATBHON JEsTeNbHOCTH, MCIONB30BaTh M aJalTUPOBATh CYIIECTBYIONINE MaTeMaTHdecKue
METO/IbI ¥ CHCTEMBI IPOrPaMMUPOBAHUS IS pa3pabOTKU U peann3aliy aTTOPUTMOB PEIIEHHs IPUKIIaAHBIX 3a1a4

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

OIIK-1: CnocodeH npuMeHATH (yHAAMEHTAJIbHbIE 3HaHUS, IMOJy4YeHHble B 00JacTH MaTeMaTHyecKMX M (WJIH)
eCTeCTBEHHBIX HAYK, H HCII0JIb30BaTh UX B NPO(ecCHOHAIBLHON AeATeJIbHOCTH

OIIK-2: CroocofeH WCHONB30BATH W aaNTHPOBATH  CYHIECTBYIOIIME MAaTeMATHYeCKHMe METOABI W  CHCTEMBI
NMPOrpaMMHPOBAHNSA TSI Pa3padoTKH M pean3alii aJITOPUTMOB PelIeHNsI MPUKJIATHBIX 32124

OIIK-3: Crnoco6eH mnpUMeHAT, W MOAM(UUUPOBATH MaTeMaTHYecKHMe MOAeJN JJs pelleHUs 3aaady B 00JacTH
npogdeccuoHANbHOI JeTeJTbHOCTH

OIIK-4: Cnoco0eH MOHMMATH NPUHUUIBI PadoThl COBpPeMEHHbIX HH(OPMAIMOHHBIX TEXHOJIOrHH M HCNOJB30BATH HX JJIA
peleHus 3aaa4 NpogecCHOHAIBHOI 1eATeJTbHOCTH

IIK-1: CnocodeHn co0upaTh jJaHHbIE, HCCJIEI0BATH M pa3padaTbiBaTh MaTeMaTH4YeCKHe MOJeIH W MeTOAbl, AJTOPUTMbI U
nporpamMmmHoe odecrneyeHue Mo TeMaTHKe MPOBOAUMBIX HAYYHO-UCCJICI0BATEC/IbCKUX ITPOCKTOB

OIIK-5: CrnocobeH pa3padaTeIiBaTh aJrOpUTMbl U KOMINBIOTEPHbIe NPOrPaMMbl, MNPHUIOAHBbIC /ISl TNPAKTUYECKOIrO
NpHMeHEeHNsI

B pe3yjabTare OCBOCHUA TUCHHUIIJIMHBI oﬁyqammnﬁm JOJIZKEH:

3naThb:

0a30Bble TOHATHA MareMaTHKU W WH(POPMATHKH, HEOOXOIUMBIE Ui OCBOCHHUS COBPEMEHHBIX S3BIKOB MPOTPAMMHUPOBAHUS U
MPUMEHEHHUS UX Ha MpakTuke (cooTHeceHo ¢ naaukaropom OIIK-1.1)

KIIACCHYECKHE METOIbI MaTeMaTHIeCKOTO MOICINPOBaHMs (CooTHECeHO ¢ mHAuKaropom OITK-2.1)

OCHOBHBIE HHCTPYMEHTHI Python Ay peanuzanuu moCTpOeHHBIX MaTeMaTHYeCKHX MoAesei (cootHeceHo ¢ uHaukaropom OITK-3.1)
HOPUHLUIBI Pa0OTHI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHH (CooTHEeCeHO ¢ nHAnKaropom OITK-4.1)

crocoObl cOopa W 00pabOTKM MJaHHBIX pPA3NUYHBIX THIIOB, HEOOXOIWMBIX JUIA PEIICHUS NPUKIATHBIX 3a1ad  (COOTHECEHO C
naankaropom I1K-1.1)

OCHOBHBIE CPEJICTBA K METO/IbI aHATTN3a IaHHBIX (COOTHECeHO ¢ nHankaropom OIIK-5.1)

YMeTh:

NPUMEHSTH 3HaHUS Oa30Bble 3HAHUS MATEMATHKU JUIS WCIIONB30BAaHUS WX B MPO(ECCHOHATBHONH AEATETBHOCTH (COOTHECEHO C
unaukaropom OIIK-1.2)

aJanTHPOBaTh CYIIECTBYIOIIHNE MareMaTHYeCKHE METO/Bl K PEIICHUIO aKTyalbHbIX IPHKIANHBIX 3a7ad (COOTHECEHO C MHIMKaTOpOM
OIIK-2.2)

MOIU(UINPOBATh MaTeMaTHUeCKHe MOJENH IS pelIeHus 3agad B 001acTH NpoGecCHOHATBHOHN IEesTENbHOCTH (COOTHECEHO C
unaukaropom OITK-3.2)

HCTIONB30BaTh HMHCTPYMEHTH W OubOmmorekn Python g pemenns 3amad NmpodecCHOHATBHOW MEeSTENBHOCTH (COOTHECEHO C
naaukaropom OITK-4.2)

ucronb3oBark Oubmuotexku Python mis oOpaboTku W aHanM3a NAHHBIX PAa3HBIX THUIOB AJIS pPEIIeHUs 3ama4 NpodhecCHOHATbHON
JIeATENBHOCTH (COOTHECEeHO ¢ uHaukaropom [1K-1.2)

cobuparb, 00pabaTeiBaTh W HMHTEPIPETHPOBATH JAHHBIE IO TPOBOIMMOMY HAyYHOMY HCCICHOBAHHIO, HCHONB3YS HMHCTPYMEHTHI
Python (cooTtrneceno ¢ nanukaropom OIIK-5.2)

Binagern:

HAaBBIKAMH TIOBBIIICHHS CBOCH KBATHM(UKAMM KM MacTEePCTBA, HCIONB3yd (yHAAMEHTAIbHBIC 3HAHWSA, IOMY4YEHHBIE B 00JacTH
MareMaTHYecKuX Hayk (cooTHeceHo ¢ uHaukaropom OITK-1.3)

HaBbIKAMHU TIOBBIIICHUS CBOGH KBATM(UKAUMK W MacTepCTBa, HCIONB3Yys 3HAHHMSA aAITOPHUTMOB pEIICHUS NPHUKIATHBIX 3amad C
nomorusio Python (cootrneceno ¢ uraukaropom OITK-2.3)

HaBBIKAMU IpuUMeHeHHs Oubmmorex Python mma peammsaruu MOAMGHIUPOBAHHBIX MaTeMaTHUECKHX METOJO0B (COOTHECEHO C
unaukaropom OITK-3.3)

HaBBIKAMH pabOTHI C COBPEMEHHBIMH HPOTPAMMHBIMH CPEICTBAMHU IS PELICHUS MPUKIATHBIX 337a49 (COOTHECEHO C WHIMKATOPOM
OIIK-4.3)

HaBbIKaMU TpuMeHeHus1 Oubanotek Python mis oOpaboTku M aHanM3a JaHHBIX PA3IMYHBIX TUIOB (COOTHECeHO ¢ mHauKaropom IIK-
1.3)

HaBBIKAMH ()OPMHUPOBAHUS ACKBATHBIX BBIBOJOB IO Pe3yibTaraM IPOBEACHHBIX HCCIEAOBAaHMI (cooTHeceHO ¢ mHamkaropom OIIK-
5.3)

3. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI

Pazgen 1. OcHoBbl si3bika Python

Cemectp Yacos Komneren- Jurepatypa

Ne HaumeHoBaHue Tembl / Bua 3ansiTust
/ Kype M




OIIK-1,

Tema 1.1. Cunrakcuc s3bika Python OIIK-2,
N JI1.1, J11.2, JI2.1,
1.1 |Hurepdeiic. Cemantuka sizpika Python. Tumel maHHBIX. BcTpoeHHBIE 2 OIIK-3, 122 123
¢ynkim / Jlex / OIIK-4, TIK DA
-1, OIIK-5
OIIK-1,
Tema 1.1. Cunrakcuc s3pika Python OIIK-2,
N JI1.1, J11.2, J12.1,
1.2 |Hurepdeiic. Cemantuka szpika Python. Tumer manHbIX. BceTpoeHHBIE 2 OIIK-3, 122 723
¢ynkim / JIab / OIIK-4, TIK DA
-1, OTIK-5
OIIK-1,
Tema 1.1. CunTakcuc s3p1ka Python OIIK-2,
N JI1.1, JI1.2, J12.1,
1.3 |Hurepdeiic. Cemantuka sizpika Python. Tumbel manHbix. BcTpoeHHBIE 5 OIIK-3, 122 123
¢ynkium / Cp / OIIK-4, TIK e
-1, OTIK-5
OIIK-1,
Tema 1.2. Oneparop BETBIEHHUS, OLIEPATOPBI LIUKIIA OIIK-2,
P . JI1.1, J11.2, J12.1,
1.4 |VYcnoBrnas uncTtpykums if-elif-else. Iluxner for m while, omeparopsr 2 OIIK-3, 22 123
break u continue. / JIex / OIIK-4, IIK e
-1, OIIK-5
OIIK-1,
Tema 1.2. Oneparop BeTBIEHHUS, ONIEPATOPHI LIUKIIA OIIK-2,
r . JI1.1, J11.2, JI2.1,
1.5 |YcnoBrHas wuHcTpykums if-elif-else. Iluxmer for m while, omeparopsr 2 OIIK-3, 122 103
break u continue. / JIa6 / OIIK-4, IIK e
-1, OIIK-5
OIIK-1,
Tewma 1.2. Oneparop BETBJICHHUs, ONIEPATOPHI IUKJIIA OIIK-2,
P . JI1.1, J11.2, JI2.1,
1.6 |Ycnosuas wuHctpykuus if-elif-else. Iukasr for m while, omeparopsr 5 OIIK-3, 122 1123
break u continue. / Cp / OIIK-4, IIK R
-1, OTIK-5
OIIK-1,
Tema 1.3. CtpykTyph! anHBIX B Python OIIK-2,
JI1.1, J11.2, J12.1,
1.7 |MHOXecCTBa, CHUCKH, CTPOKH, cioBapu. DyHkumu ams paboTel ¢ 2 OIIK-3, 122 723
Pa3IHYHBIMU CTpyKTypamH. / Jlek / OIIK-4, TIK B
-1, OTIK-5
OIIK-1,
Tewma 1.3. Ctpykryps! JaHHBIX B Python OIIK-2,
JI1.1, JI1.2, J12.1,
1.8 |MHOXecTBa, CHOUCKH, CTPOKH, cioBapu. DyHkumu amns paboTel ¢ 2 OI1K-3, 122 1123
Pa3TMYHBIMU CTPYKTYpamu. / JIab / OIIK-4, TIK e
-1, OIIK-5
OIIK-1,
Tema 1.3. Ctpykryps! qaHHBIX B Python OIIK-2,
JI1.1, J11.2, JI2.1,
1.9 |MHoxecTBa, CHOHCKH, CTPOKH, cjioBapu. @DyHKUUM Ui pabOTHI C 10 OIIK-3, 22 123
pa3u4HBIME CTpYKTypamu. / Cp / OIIK-4, TIK o
-1, OIIK-5
OIIK-1,
Tema 1.4. ®yHKINYU U UX aPTYMEHTHI OIIK-2,
N JI1.1, J11.2, JI2.1,
1.10 | AprymenTsl Qynkiun. Co3manue QyHKIUA.JIOKaTbHBIE W TIOOATHHBIC 2 OIIK-3, 12 123
nepeMeHHbIe Pexypcns. AHOHUMHBIE QyHKIH. / JIex / OIIK-4, TIK R
-1, OIIK-5
OIlIK-1,
Tewma 1.4. OyHKIUYN U UX apTYMEHTBI OIIK-2,
N JI1.1, J11.2, J12.1,
1.11 | Aprymentsl Qynkiun. Co3nanue QyHKIuin.JIokanbHble W TIOOATHHBIE 2 OIIK-3, 122 123
nepeMeHHble Pexypcus. AHOHUMHBIE (pyHKIH. / JIab / OIIK-4, TIK DA
-1, OTIK-5
OIIK-1,
Tewma 1.4. OyHKIUN U UX apTYMEHTBI OIIK-2,
N JI1.1, JI1.2, J12.1,
1.12 | Aprymentsl Qynkiun. Co3nanue QyHKuii.JIokanbHble W TIOOATBHBIE 7 OI1K-3, 122 1123
nepemeHHble Pekypeus. AHonnMHbIe QyHKnun. / Cp / OIIK-4, TIK e
-1, OTIK-5
OIIK-1,
Tema 1.5. Uckmtouernus B Python. ®aiinbr. OIIK-2,
JI1.1, JI1.2, J12.1,
1.13 | Konctpykuus try - except st 00paboTKu 2 OIIK-3, 22 123
uckmrouenuit. Macrpykuuu finally u else. Pabota ¢ daiinamu. / Jlek / OIIK-4, TIK e

-1, OIIK-5




OIIK-1,

Tema 1.5. Uckmtouenus B Python. ®aiinbl. OIIK-2,
JI.1, JI1.2, J12.1,
1.14 | KoHCTpyKIHSA try - except A1 00paboTKH 2 2 OIIK-3, 122 123
uckmrouenuit. Macrpyknuu finally u else. Pabota ¢ daitmamu. / JIa6 / OIIK-4, TIK B
-1, OIIK-5
OIIK-1,
Tema 1.5. Uckmtouenus B Python. ®aiinbr. OIIK-2, L1, 0112, 2.1,
1.15 | KoHCcTpyKIHSA try - except At 00paboTKu 2 2 OIIK-3, 122 1123
uckitoueHui. acTpykiu finally u else. Pabora c daitnamu. / Cp / OIIK-4, TIK DA
-1, OIIK-5
Pa3nen 2. UHTepakTHBHBIC BBLIYUCJICHUS U Cpela pa3padoTku
Ne HaumenoBanue Temsl / Bun 3ansatus Cemectp Yacos Kowneren- Jlutepartypa
/ Kype M
OIIK-1,
Tema 2.1.0OcHoBsr [Python OIIK-2,
N JI1.1, JI1.2, J12.1,
2.1 |IPython.MuTpocnekuus.[IpepbiBaHne. BEITOIHIEMO. IPOrPaAMMBEL. 2 2 OIIK-3, 22 123
Hcnonaenue kona u3 0ydepa ooMeHa. Marndeckue KoMan sl / JIek / OIIK-4, TIK R
-1, OIIK-5
OIIK-1,
Tema 2.1.0OcnoBsl [Python OIIK-2,
. JI.1, JI1.2, J12.1,
2.2 | IPython.MuaTpocnekiyst.[IpepbiBaHue. BBITOIHAEMON. IPOTPaMMBI. 2 2 OIIK-3, 12 123
Ucnonuaenne koxa u3 6ydepa ooMeHa. Marndeckue komansl / JIab / OIIK-4, TIK I
-1, OIIK-5
OIIK-1,
Tema 2.1.0cHoBbl [Python OIIK-2,
. JI.1, JI1.2, J12.1,
2.3 | IPython.MaTpocnekuns.[IpepbiBanne. BEITOTHIEMOM. IPOTrPaMMEL. 2 3 OIIK-3, 122 723
Ucnonnenne koxa u3 6ydepa oomena. Marndueckue komanst / Cp / OIIK-4, TIK o
-1, OIIK-5
Tema 2.2. B3aumopnelicTBue ¢ oneparioHHON OIIK-1,
N OIIK-2,
CHCTEMOM JI1.1, J11.2, JI2.1,
2.4 . 2 2 OIIK-3,
Komanmer IPython, oTHOcsmmecs K ONCPalMOHHOH —CHCTEMeE OITK-4. TTK J12.2,J12.3
Komannbr 0005109KH 1 TICEBIOHUMBI. 3aKJIa KU Ha KaTanory. / Jlek / ’
-1, OIIK-5
Tema 2.2. B3aumopelcTBHE ¢ OnepaluOHHON OINK-1,
N OIlIK-2,
CHCTEMOM JI1.1, JI1.2, JI2.1,
2.5 . 2 2 OIIK-3,
Komanner [Python, oTHOcsmmecs K ONEPallMOHHOW CHCTEME OITK-4. TIK J12.2,J12.3
Komaner 0007109KH U IICEBIOHUMBI. 3aKIanky Ha Karanory. / JIao / >
-1, OIIK-5
Tema 2.2. B3aumopelicTBuE C oneparioHHOM OINK-1,
. OIIK-2,
CHCTEMOM JI1.1, JI1.2, JI2.1,
2.6 . 2 3 OIIK-3,
Komanget IPython, oTHOcAmuecs K ONEPAMOHHON CHCTEME OIK-4. TIK J12.2,J12.3
Komanib1 000109KH ¥ TICEBIOHUMBI. 3aKkIanku Ha katanoru. / Cp / i
-1, OIIK-5
Tema 2.3 Cpenctpa pa3pabOTKH MPOrpamMM. OIIK-1,
o OIIK-2,
WHTepakTuBHBIN OTJIATUUK. Komangsr OTJIaUrKa JI1.1, J11.2, JI2.1,
2.7 2 2 OIIK-3,
IPython.XpoHomeTpaxx mnporpammbl. I[lpodunuposanne ¢yHkumuu. / J12.2,J12.3
Tlex / OIIK-4, TIK
a -1, OIIK-5
Tema 2.3 Cpenctsa pa3paboTKH MPOrpamMM. OIIK-1,
. OIIK-2,
WuTepakTUBHBII OTJIaqUUK. Komangsr OTJIagYUKA JI1.1, J11.2, JI2.1,
2.8 2 2 OIIK-3,
IPython.XpoHomeTpaxk mporpammbl. [IpodumupoBanue GyHKIHA. / J12.2,J12.3
T1a6 / OIIK-4, TIK
! -1, OTIK-5
Tema 2.3 Cpenctsa pa3pabOTKH IPOrpamMM. OTIK-1,
. OIIK-2,
WHTepakTHBHBIN OTJIAIUHK. Komansr OTJIaI4MKa JI1.1, J11.2, JI2.1,
2.9 2 5 OIIK-3,
[Python.Xporomerpaxx mporpammel. IIpodummposanne ¢yakoum. / J12.2,J12.3
Co/ OIIK-4, TIK
P -1, OIIK-5
OIIK-1,
OIlIK-2,
2.10 [3auer/3auér / 2 0 OIIK-3, T Jl.[’zgl 'J%[’zj-gz'l’
OIIK-4, TIK o

-1, OIIK-5




Paznen 3. bubaunorexkn sizsbika Python

Ne HaumenoBanue Tembl / Bua 3anarus Cemecrp Yacos Kowmeren- Jlureparypa
/ Kype HUH
OIIK-1,
Tewma 3.1. OcHoBbl NumPy OIIK-2,
JI1.1, J11.2, J12.1,
3.1 |MaccuBsl. MaccuBsl M BEKTOpHbIE BbIUMCIECHUA. [lo3nemMeHTHbIE 3 2 OIIK-3, 122 723
omepanuu Hag MaccuBamu. / JIek / OIIK-4, IIK R
-1, OIIK-5
OIIK-1,
Tema 3.1. OcHoBbl NumPy OIIK-2,
JI1.1, J11.2, JI2.1,
3.2 |MaccuBbl. MaccuBel H BEKTOPHBIE BBIUMCIEHHs. llodieMeHTHBIE 3 4 OIIK-3, 122 1123
ormepariu Haj MaccuBamu. / JIab / OIIK-4, IIK I
-1, OIIK-5
OIIK-1,
Tema 3.1. OcHoBbl NumPy OIlIK-2,
JI1.1, J11.2, J12.1,
3.3 |MaccuBbl. MaccuBbl U BEKTOPHBIE BbIYHCIICHUS. [lolneMeHTHBIC 3 10 OIIK-3, 22 123
omepariu Hag MaccuBamu. / Cp / OIIK-4, TIK R
-1, OIIK-5
OIIK-1,
Tewma 3.2. NumPy: O0paboTka JaHHBIX ¢ TPUMEHEHUEM MacCHBOB. OINK-2
3anuck JIOTHYECKUX yCIOBUM B BUJIE OIIepaIiil ’ JI1.1, JI1.2, JI2.1,
3.4 " . 3 2 OIIK-3,
¢ maccuBamu. CraTucTHYeCKHe METOAbl MaccuBa.DailiioBeIi BBOJ- OIK-4. TIK J12.2,J12.3
BBIBOJ MaccHBOB. / JIek / 1, OIK-5
OIIK-1,
Tema 3.2. NumPy: O6paboTka JaHHBIX C IPUMEHCHHEM MacCHBOB. OIK-2
3anuch JOTUYECKUX yCIOBUI B BUIE ONepaui ’ JI1.1, J11.2, JI2.1,
3.5 . . 3 4 OIIK-3,
¢ maccuBamu. CraTHUCTHYECKHE MeETOAbl MaccuBa.DaloBBI BBOJ- OIK-4. [IK J12.2,J12.3
BBIBOJ] MacCHBOB. / JIab / 1, OITK-5
OIIK-1,
Tema 3.2. NumPy: O6paboTka JaHHBIX C IPUMEHCHUEM MacCHBOB. OIK-2
3anuch JOTMYECKUX yCIOBUil B BUie onepanui ’ JI1.1, J11.2, JI2.1,
3.6 . . 3 8 OIIK-3,
¢ MaccuBamH. CTaTHCTHYECKHE METOJBI MaccuBa.DaiIoBeI  BBOJ- J12.2,J12.3
BBIBOJT MaccuBOB. / Cp / OIIK-4, TIK
g AP -1, OIIK-5
Tema 3.3 BrimonmHeHue apr(METHUSCKHX OMNEpaluii Hajx MacCHBaMU OIIK-1,
pasHoit popmsl (ykiaaneiBanue) B NumPy. OIIK-2,
JI1.1, J11.2, JI2.1,
3.7 |IlpaBuno ykiaabIBaHHs. YKIanblBaHHE IO JAPYTUM OCSAM.Y CTaHOBKA 3 2 OIIK-3,
J2.2,J712.3
3JIEMEHTOB MaCcCHBA C IIOMOIIILIO OIIK-4, IIK
yKansiBanus. / JIek / -1, OIIK-5
Tema 3.3 BrimonHeHue apupMETHYSCKHX OIEpAIMii Hal MacCHBaMHU OIIK-1,
pasHoit popmsl (ykianeiBanue) B NumPy. OIIK-2, 1.1 J11.2. 2.1
3.8 |IllpaBuno ykianbiBaHUs. YKJaibplBaHHE I10 JPYTHM OCSM.Y CTaHOBKa 3 4 OIIK-3, A
J12.2,J12.3
3JIEMEHTOB MAaCCHBA C OMOIIIBIO OIIK-4, IIK
ykinanpiBaaust. / JIab / -1, OIIK-5
Tema 3.3 BrimonneHue apupMETHYECKHX OTEpalMii HaJ MacCUBaMU OIIK-1,
pazHoii hopmbl (ykianpiBaHue) B NumPy. OIIK-2,
JI1.1, J11.2, JI2.1,
3.9 |IlpaBwio yxnaaplBaHus. YKIAIbIBaHUE IO APYTUM OCSM.Y CTaHOBKA 3 8 OIIK-3,
J12.2,J12.3
3JIEMEHTOB MACCHBA C MOMOIIIBIO OIIK-4, IIK
ykiaapiBanus. / Cp / -1, OIIK-5
Tema 3.4 Bubaunorexa Pandas. 83?:;’
O6bvexkt DataFrame. Wuaexcol. Ilepennaexcanus. @uiapTpanus. ’ JI1.1, J11.2, JI2.1,
3.10 3 2 OIIK-3,
Apudmernueckue onepamuu u BBIPaBHUBAHUE JTaHHBIX. OIK-4. [IK JI12.2,J12.3
OrnrcarebHbIC U CBOJIHBIC CTATUCTHKH. / JIek / 1. OIK-5
Tema 3.4 bubnuoreka Pandas. 835:;
O6bekr DataFrame. Wupekcwl. [lepemnpekcanusi.  DuibTparus. ’ JI1.1, J11.2, JI2.1,
3.11 3 4 OIIK-3,
Apudmernueckue onepanuu " BBIPaBHUBAHUE JTaHHBIX. OITK-4. TTK J12.2,J12.3
OnucarebHbIC U CBOJHBIC CTAaTUCTUKH. / J1a0b / -1, OITTK-5
Tema 3.4 bubnuoreka Pandas. 83?:;’
O6bexr DataFrame. Wupexcwl. Ilepemnpexcanusi.  DuubTparus. ’ JI1.1, J11.2, JI2.1,
3.12 3 8 OIIK-3,
Apudmernueckue oIepanun u BBIPAaBHUBAaHHUE JIAHHBIX. OIK-4. TIK JI12.2,J12.3
OnucarenbHble U CBOAHBIE CTaTUCTHKU. / Cp / 1, OIIK-5
3.13 | Tema 3.5 bubmoreka Matplotlib. 3 2 OIIK-1, JI1.1, J11.2, JI2.1,




IMoctpoerne rpadpukoB W BH3yanu3amus. PHCyHKH W moarpaduku.

OIIK-2,

®opmarnpoBanne  rpapukoB.  Kon¢urypuposanne  Matplotlib. OTIK-3, J12.2,J12.3
[Moctpoenue rpaduxos B Pandas. / Jlek / OTIK-4, TTK
TpoeHHe TpadUKOB B . 1, OIK-5
Tema 3.5 bubaunoreka Matplotlib. OIIK-1,
OIIK-2,
[Moctpoerne TpaduKoB W BHU3yanM3alUs. PHCYHKH W TOATpapUKH. JI1.1, J11.2, JI2.1,
3.14 . 3 4 OIIK-3,
®opmarupoBanne  rpapuxoB.  KoudurypupoBanue  Matplotlib. J12.2,J12.3
H b Pandas. / JTa6 / OIIK-4, TTK
octpoenue rpapukos B Pandas. / Jlal 1, OITK-5
Tema 3.5 Bubmuoreka Matplotlib. OIIK-1,
OIIK-2,
IMoctpoenue rpapukoB u BH3yanusamus. PHCyHKH U moArpaduku. JI.1, JI1.2, J12.1,
3.15 . 3 8 OIIK-3,
®dopmarupoBanne  rpadpukoB.  KoudurypupoBanue  Matplotlib. OIK-4. TIK J12.2,J12.3
IMoctpoenue rpadukos B Pandas. / Cp / 1. OIK-5
Pasnen 4. IlepedopmaTupoBanmne JaHHBIX
Ne HaumeHnoBaHue Tembl / Bua 3ansatus Cemectp Yacos Kowneren- Jlutepartypa
/ Kype M
Tema 4.1 KomOnHMpOBaHHE U CIUSTHAE HAOOPOB TaHHBIX. OIIK-1,
Cnusaue o0bekToB DataFrame kak B 0Oasax maHHbIX. CHHSHHE TIO OIIK-2,
JI.1, JI1.2, J12.1,
4.1 |unpexkcy.KoMOMHUpOBaHHE MEPEKPHIBAIOIINXCS JaHHBIX. V3MeHeHue 3 2 OIIK-3,
J12.2,J12.3
¢opmbl U OBOPOT. M3MeHeHne (HOPMBI C MOMOIIBI0 HEPAPXUICCKOTO OIIK-4, TIK
nHIeKcupoBanus. / Jlex / -1, OIIK-5
Tema 4.1 KomOuHMpoOBaHWeE U CIUSTHNIE HAOOPOB JAaHHBIX. OIIK-1,
Causaane o0bexkToB DataFrame kak B 0Oasax maHHbeiX. CHusHHE 10 OIIK-2,
JI.1, JI1.2, J12.1,
4.2 |unaekcy.KoMOMHUpOBaHHE IEPEKPHIBAIOIINXCS JaHHBIX. V3MeHeHHe 3 4 OIIK-3,
J12.2,J12.3
(hopmbl ¥ TOBOPOT. Mi3MeHeHne GOPMBI € TIOMOIIBIO HEPAPXIUUECKOTO OIIK-4, I[IK
nHAekcupoBanus. / Jlab / -1, OIIK-5
Tema 4.1 KomOuHHMpOBaHNE U CIUSIHUE HAOOPOB JAaHHBIX. OIIK-1,
Cnusaane o0bexktoB DataFrame kak B 0Oasax pa”ubix. ChusHHE 1O OIIK-2,
JI.1, JI1.2, J12.1,
4.3 |uanekcy. KoMOWHMpOBaHNE NEPEKPHIBAIONINXCS JaHHBIX. V3MeHeHne 3 6 OIIK-3,
J12.2,J12.3
(hopmseI 11 TOBOPOT. V3MeHeHHEe (POPMEI ¢ TTOMOIIBIO HEPAPXUIECKOTO OIIK-4, TIK
unaekcuposanus. / Cp / -1, OIIK-5
Tema 4.2 TIpeoGpazoBanue TaHHBIX OIK-1,
OIIK-2,
VYcrpanenue nyonukaroB. IIpeoOpazoBaHMe [HaHHBIX C IOMOIIBIO JI.1, JI1.2, J12.1,
4.4 . 3 2 OIIK-3,
GyHKIME WM OTOOpaKeHWs. 3aMeHa 3HadeHWH. Jluckpermsamus H OITK-4. TTK J12.2,J12.3
pacxansiBanne.[lepecTaHoBKY U cirydaitHas BeIOopKa. / JIlek / ’
-1, OIIK-5
Tema 4.2 TIpeoGpasoBanue JaHHBIX OTIK-1,
OIIK-2,
VYcrpanenne ayoOnukaroB. IIpeoOpa3soBaHHe JaHHBIX C  MOMOIIBIO JI.1, J11.2, JI2.1,
4.5 . 3 4 OIIK-3,
¢yHKIMH WM oToOpakeHWs. 3ameHa 3HaueHWH. Jluckperusamus u OITK-4. TIK J12.2,J12.3
pacxiagsiBanne.IlepecTaHoBKY U CirydaitHas BeIOOpKa. / JIab / i
-1, OIIK-5
Tema 4.2 TIpeoOpasoBaHne TaHHBIX OIIK-1,
OIlIK-2,
VYcrpanenne nayomukaroB. IIpeoOpazoBaHWe HaHHBIX C TOMOIIBIO JI1.1, J11.2, JI2.1,
4.6 . 3 6 OIIK-3,
¢yHkuu Wi otoOpakeHus. 3ameHa 3HaueHHWH. Jluckperwzauus u OIK-4. TIK JI2.2,J12.3
packnajpiBanue.IlepecTaHOBKY 1 city4aitHas BeiOopka. / Cp / ’
-1, OIIK-5
OIIK-1,
Tema 4.3 OOpaboTka CTPOK M TEKCTa. OIIK-2,
JI.1, JI1.2, J12.1,
4.7 |MeToxmbpl CTPOKOBBIX OOBEKTOB. PerynspHble BBIpaKeHHS. BekTopHBIE 3 2 OIIK-3, 12 123
ctpokoBbie (pyHkmu B Pandas. / JIek / OIIK-4, I[IK o
-1, OIIK-5
OIIK-1,
Tema 4.3 OOpaboTKka CTPOK M TEKCTa. OIIK-2,
JI.1, JI1.2, J12.1,
4.8 |MeTombl CTPOKOBBIX OOBEKTOB. PeryisipHbie BhIpakeHUs. BekTopHbIe 3 4 OIIK-3, 122 723
cTpokoBble ¢yHKImu B Pandas. / JIa6 / OIIK-4, TIK DA
-1, OIIK-5
OIIK-1,
Tema 4.3 O6paboTka CTPOK M TEKCTa. OIIK-2,
JI.1, JI11.2, J12.1,
4.9 |Metoapl CTPOKOBBIX OOBEKTOB. PerynspHbie BeipakeHUs. BekTtopHbie 3 6 OIIK-3, 122 723
crpokoBbie ¢pyHkimu B Pandas. / Cp / OIIK-4, TIK D
-1, OIIK-5
OIIK-1, JI1.1, J11.2, J12.1,
4.10 |Dx3amen / Dx3ameH / 3 36 OIK-2, 22,7123




OIIK-3,
OIIK-4, TIK
-1, OIIK-5

4. ®OHJ] OIEHOYHbBIX CPEACTB

CrtpykTypa u coiepkaHue ()OHAA OLEHOYHBIX CPEACTB A MPOBEACHHS TEKyIIeH M IPOMEXYTOUHOH arTecTallid IPE[CTaBICHB B
IMpunoxennu 1 x paboueil mporpaMmme AUCUUTLIHHBL

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHast 1uTEpaTypa

ABTOpBHI,

3arnasue

UznarenscTBO, 1O

Komunu-so

JI1.1 | Byiinaues, C. K.,
Bbokmnar, H. 10, Ilecun,

OCHOBBI IPOTPaMMHPOBaHUS Ha s13bIKe Python:

yueGHOe ocobue

ExarepunOypr: Ypaibckuii
(benepanbHbIA

https://www.iprbooksho
p.ru/66183.html

10.B. yuusepcuret, 95C ACB, HEOTPaHUYEHHbBINA
2014 JOCTYTI JUTS
3aperucTpPUpPOBaHHBIX
T10JIb30Barenen
JI1.2 | BopoGbeB I. A. OcHoBbI TporpammupoBanust Ha Python: yueOHo- Jlunenx: Jlnnenkuit https://biblioclub.ru/inde
MEeTOAHYECKOoe mocobue rOCyIapCTBEHHBIN x.php?
EeNaroruyecKuil page=book&id=700515
yHusepcureT uM. I1.I1. HEOTPaHIICHHBII
CemenoBa-Tsu-11lanckoro, JOCTYyM 1A
2022 3apEeruCTPUPOBAHHBIX
NoJIb30Bareseit
5.2. JlonoJHHUTEIbHASA JIUTEpaTYypa
ABTODBI, 3arnaBue WzparenscTBO, TON Komnu-Bo

JI2.1

Kypnan "Bonpocs! craructuku"

>

1

JI2.2 | CeBepenc Y.

Beenenue B mporpamMmupoBanue Ha Python:

ydebHoe nocodue

Mocksa: HanimonanbsHbIH
OTKpBITBI YHUBEPCUTET
«MHTYUT», 2016

https://biblioclub.ru/inde
x.php?
page=book&id=429184
HEOTPaHUYEHHBIN
JOCTYTI TS
3apEeTHCTPHPOBAHHBIX
oJIb30Bareleit

JI2.3 | Makkuniu, Yac,
CnunkuHa, A.

Python u aHanMM3 TaHHBIX

Caparos:
[Ipodobpazosanue, 2019

https://www.iprbooksho
p.ru/88752.html
HEOTpaHUYEHHBIN
JOCTYIT ISt
3apeTUCTPUPOBAHHBIX
T0JIb30BareNnen

5.3 lIpodecconanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

NCC "T'apant" https://internet.garant.ru
baza nannbx nanHeIx OenepanbHOil cirykO0bI TocygapcTBeHHO cTarnctuku (Poccrar) https://rosstat.gov.ru/
Baza nannpix ganaeix Equnas MesxxBeoMCTBeHHas HH(POpMaMOHHO-CTaTHCTHUeCKas cucteMa https://fedstat.ru/
baza nannbix manueix [{enTpanpHoro 6anka Poccuiickoit @enepanuu (banka Poccun) https:/www.cbr.ru/

5.4. IlepevyeHb MpOrpaMMHOro odecrneyeHust

Oneparmonnas cuctema PEJ] OC
IDLE (Python) (cBoOOxHas TUIIEH3H)

Python (cBoOomHas TUTIEH3HS)

CBo0oaHO pactpocTpanseMblil opucHbIi makeT LibreOffice

5.5. YueOHO-MeTOAMYECKTE MATEPHAJIBI VIS CTYEHTOB € OrPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI

[Ipy HEOOXOAMMOCTH TIO 3asiBJICHUIO OOYyYaroIIeTocs C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH  3JI0pPOBBSl  y4eOHO-METOAMYECKHUE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, amaNTHPOBAHHBIX K OTPaHWYEHUSM 3I0pPOBbS M BOCHpHATHS MHpopMmammu. [na mmi c
HapyIIeHUsIMUA 3peHus: B (opMme aynuodaiina; B medaTHOH (opme yBemHUeHHBIM mIpudToM. s TUI ¢ HapymIEHUSIMH CIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B TedarHod Qopme. s Juil ¢ HapymIEHHSMH OIOPHO-ABUTATENBHOrO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIeYaTHOU (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JTUCHUIIJINHBI

ITomemenus i BceX BUAOB paboT, MPEXyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOH CHenMann3UpOBaHHOMN
yueOHON MeOeIbIO U TEXHUYECKUMHU CPEACTBAMH O0YUCHUSL:

- CTOJIB, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);




- IPOEKTOP;
- 9KpaH / MHTEpaKTHBHAs 1OCKa.
JlabopaTtopHBle 3aHATHA TIPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, pabodme MecTa B KOTOPBIX 00OpPYJOBaHBI HEOOXOIMMBIMU

JIMIEH3MOHHBIMU MPOrPpaMMHBIMU CPEACTBAMU 1 BBIXOJIOM B HHTepHeT.

7. METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOIIUXCA IO OCBOEHHUIO JTUCIIUITJINHBI

Mertoauueckre yKa3aHus 0 OCBOCHHIO UCIUILIMHEI IPEACTaBICHHI B [Ipunoxxennn 2 x pabodel mporpaMmMe JUCIUILIAHEL.




[Ipunoxenue 1

@oH/| OIICHOYHBIX CPEJICTB

1 Onucanue noxka3areeii 1 KpUTEPUEB OLEHUBAHNS KOMIIETEHIU HA Pa3JU4YHBIX ITanax ux ¢op-
MHPOBaHMS, ONIMCAHUE LIKAJ OLeHUBAHUSA

1.1 ITokazarenu u KpUTCPpUX OLICHUBAHUS KOMHGTCHHHﬁ:

3VH, cocTaBasronme KoMIie-
TEHLHIO

IToxazarenu oneHUBA-
HUA

Kputepuu onenuBanus

CpenctBa o1eHU-
BaHUS

OIIK-1: Criocoben nmpuMeHATs HyHIaMEHTAIbHBIE 3HAHHUS, TIOJyYCHHBIE B 00J1aCTH MaTEMAaTHIECKUX U
(M) eCTECTBEHHBIX HAYK, M UCTIOJIB30BaTh UX B IPO(ECCHOHATIBLHOMN AesITeTbHOCTH

3HaTh 0a30BbIC MOHSITHS Ma-
TEMaTUKH ¥ WH(HOPMATHKH,
HEOOXOOMMBIE ISI OCBOEHHUS
COBPEMEHHBIX SI3BIKOB IPO-
IrPaMMHPOBaHHS M TPUMEHE-
HUA UX Ha HpaKTI/IKC

HOBHBIM THIIAM JIAHHBIX H
uHCTpyMeHTHI Python

DOopMyJIUPYET OTBETHI HA
BOIPOCHI coOece10BaHMUs,
DK3aMEHa U 3a4€Ta IO oc-

TTonHoTa M coaepka-
TEIBHOCTH OTBETA, yMe-
HU€ MCIIONb30BaTh 3Ha-
Hue QyHIaMEHTAIBHBIX
[MOHSITUN U TEOPEM U3
M3y4YCHHBIX Pa3icioB
MaTeMaTHKH

Bompocs! k 3auery,
BOTIPOCHI K 3K3a-
MeHy, co0ecenoBa-
HUE (cemectp 2, 3),
lmabGopaTopHbIe 3a-
ImaHus (cemectp 2,
3)

YMeTb TpPUMEHATH 3HAHHSA
0a30BbIC 3HAHHS MATCMATHKH
JUTSL NCTIONIb30BAHMS UX B IIPO-
(heccoHANBHON  JesTeThHO-
CTH

BrimonnsieT 1aboparop-
HbIC 331aHUS

[IpaBUIBHOCTH U YET-
KOCTh pabOThI CO3/1aH-
HBIX TIPOTPaMMHBIX pe-
EeHUH

Bompocsl k 3auery,
BOTIPOCHI K 3K3a-
MeHy, co0ecenoBa-
HEE (cemectp 2, 3),
lmaGopaTopHkIC 3a-
ImaHus (cemectp 2,
3)

BuiageTs HaBBIKaMHU ITOBBIIIE-
HUS CBOEH KBaju(UKaluu H
MacTepcTBa, UCTIONBL3Ys (yH-
JaMEHTaJIbHbIC 3HAHUS, TIOITY-
YeHHBIC B 00JIACTH MaTeMaTtu-
YECKHX HayK

BrimonnsieT aboparop-
HbIC 331aHUs, POPMYIIHU-

cobeceI0BaHUs

[PYET OTBETHI HA BOIIPOCHI

O0OBEM BBIIOJIHEHHBIX
mabopaTOPHBIX 3a1aHUH.
IHaBBIKM MCIIOIB30BAHUS
BHAHWH U3 CMEKHBIX
[pa3/Ie]I0B MAaTEeMAaTHKHU
MpH PEIICHUH TpaKTHYIe-
CKHX 3a7a4

Bompocsl k 3auery,
BOTIPOCHI K 3K3a-
MeHy, coOecenoBa-
Hue (cemecTp 2, 3),
lmaGopaTopHbIC 3a-
ImaHus (cemectp 2,
3)

OIIK-2: CiocoOeH HCnoib30BaTh U aJlalITUPOBATh CYHMICCTBYOIIHUEC MATEMATUYCCKUC METOABI U CU-
CTCMBbI IPOTPaMMUPOBAHUS JJIA pa3pa60TKH 1 peajin3ali aJIrOPUTMOB PECHICHUS IIPU

KJIaJHBIX 3aJa4

3HATH KJIaCCUYECKHUE METOIBI
MaTEeMaTHYECKOTO MOJICIHPO-
BaHUs

DopMyIHpyeT OTBETHI Ha
BOITPOCHI coOeceI0BaHuUs,
PK3aMeHa U 3a4eTa Mo oc-
HOBHBIM IIpUEMaM peajin3a-
MU KJIACCUYCCKHUX MaTEMa-
THYeCKuX Mozeieit B Python

ITonHoTa M coaepxka-
[TCJIBHOCTh OTBECTA, yME-
HU€ MCIIOIh30BaTh WH-
crpymenTbl Python ipu
PEIICHUH 3a/1a4

Bomnpocs! k 3auery,
BOIIPOCHI K JK3a-
MeHy, cobecenoBa-
Hue (cemecTp 2, 3),
lmaGopaTopHbIC 3a-
ImaHus (cemectp 2,
3)

YMmerh aalnTupoBaTh CyHIC-
CTBYIOIIME MATEMaTUYCCKUEC
MCTOJbI K PCIICHHUIO aKTYyaJlb-
HBIX IMPUKJIAAHBIX 3a/1a4

BrimoasieT 1aboparop-
HBIC 3aJIaHUS

[IpaBUIBLHOCTH U YET-
KOCTh pa3pab0TaHHBIX
[IporpamMM C UCIOIb30-
BAHHEM H3BECTHBIX aJIro-|
[PUTMOB

Bonpocs! k 3a4ery,
BOIPOCHI K 3K3a-
MeHy, codeceoBa-
Hue (cemectp 2, 3),
imabopaTopHEIE 3a-
ImaHus (cemectp 2,
3)

Baaners HaBbIKaMHU MOBBILIIE-
HUS CBOEH KBajupuKaiuu u
MacTepCcTBa, WCIOJIB3YsS 3Ha-
HUSl QITOPUTMOB  PEIICHHS
NPUKIAIHBIX 3aJad C IOMO-
nipro Python

BrimoasieT 1aboparop-
HbIC 3a/1aHUs, HOPMYITH-

cobeceI0BaHUs

[PYET OTBETHI HA BOIIPOCHI

OOBEM BBITTOIHEHHBIX
lmaGopaTopHBIX PaboT.
HaBbIky pa3paboTku u
peau3anry aaropuTMOB
PELLIEHNS] TPUKIIATHBIX
Bamaq

Borpocsr k 3aueTty,
BOIPOCHI K 3K3a-

MeHy, coOecenoBa-
Hue (cemectp 2, 3),




lmaGopaTopHEIC 3a-
manus (cemecTp 2,

3)

OIIK-3: CriocobeH MpuMeHsITh

JacTy MpohecCHOHATBHOMN IeATENbHOCTH

1 MOAH(PHUITIPOBATH MaTEMATHICCKIE MOJICIIHN JIJIsI PEIICHHS 3a/1a4 B 00-

3HaTh OCHOBHBIE HHCTpPY-
MeHTHl Python mms peammza-
MM TIOCTPOCHHBIX MaTeMaTH-
YEeCKUX MoAeIeH

dopmynupyeT OTBETHI Ha
BOIIPOCHI COOECE0BaHNS,
DK3aMeHa U 3a4eTa 110 MH-
crpymentam Python, B Tom
YHCJIC ITaKETaM AJIsA paGOTBI
C MAaTEMAaTUYCCKHUMHU MOIC-
VISIMH

[TomHOTa M coaepxka-
HU€ FICTIOTh30BaTh WH-
MOIUGUKAIINH KJITaCCH-

MoaeneH

TEJIbHOCTh OTBETA, YMe-
cTpymenThl Python npu

MCCKHUX MaTCMAaTUYCCKUX

Bonpock! k 3a4ery,
BOIPOCHI K 3K3a-
MeHy, cobecenoBa-
Hue (cemectp 2, 3),
imabopaTopHEIE 3a-
maHus (cemecTp 2,

3)

YMeTb MOTUPHUIINPOBATH Ma-
TEMaTHYECKUE MOJICIU  JUIs
pelieHus 3amad B 00JIaCTH
po(hecCHOHATBHON JTeATeNb-
HOCTH

BrimonHseT madoparop-
HbIC 3aJaHUs

IIpaBUILHOCTH U YET-
[KOCTB Pa3padOTaHHBIX
pOrpamMM C UCTOIb30-
BaHWEM M3BECTHBIX ajr
[PUTMOB

Bompocs! k 3auery,
BOTIPOCHI K 3K3a-
MeHy, codeceoBa-
HUE (cemectp 2, 3),
lmaGopaTopHEIC 3a-
ImaHus (cemectp 2,
3)

0_

Baagers HaBBIKaMH TIpHMe-
HeHus oubmmotex Python mms
peanuzanud  MOIUDHUIIUPO-
BaHHBIX MAaTeMAaTHYECKUX Me-
TOZIOB

BrimonnsieT 1aboparop-
HbIC 331aHUs, POPMYIIHU-
PYeT OTBETHI Ha BOIIPOCHI
cobeceI0BaHUs

OO0BEM BBITTOTHEHHBIX
mabopaToOpHBIX padoT.

KJIACCHYECKUX MaTeMa-
THIECKUX MOAEIIEN.

HaBbIku MoguduKauu

Bompocsl k 3auery,
BOIIPOCHI K 3K3a-
MeHy, cobeceoBa-
HUE (cemectp 2, 3),
lmabGopaTopHbIe 3a-
ImaHus (cemectp 2,
3)

OIIK-4: Crioco0eH IMoHUMAaTh TPHHIIAITE Pa00THI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH U HC-
10JIb30BaTh MX JJISl PEIICHHUS 33124 POECCHOHAIBHOM JISATSIIbHOCTH

3HaTh  OPUHOMIIEL PabOTHI
COBpPEMEHHBIX  HH(pOpMaIH-
OHHBIX TEXHOJIOTHUI

DOopMyJIMPYET OTBETHI HA
BOIPOCHI cOOECe0BaHNUS,
PK3aMEHa U 3a4eTa Io oc-
HOBHBIM HHCTpYMeHTaM Py-
thon st pemerus MaTema-
TUYECKHUX 3a1a4

[IpaBUIBLHOCTD U MOJ-
HOTa UCTIOIB30BAHUA
BO3MOXKHOCTE# Python

IBorpockl k 3auery,
BOITPOCHI K 9K3a-
MeHy, cobece1oBa-
Hue (cemecTp 2, 3),
lmabopaTopHbIC 3a/1a-
Hus (cemectp 2, 3)

¥YMerb UCTONIB30BAaTh WH-
CTPYMEHTHI M OHOITHOTEKH
Python mms pemenus 3amau
po(hecCHOHATBHON JIeATeNb-
HOCTH

BrimonHseT nabopatop-
HbIC 3a7]aHUs

HeTKOCTh BBITTOJIHEHUS
IMOCTaBJICHHEIX 3aJ1a4,
KOPPEKTHOCTh UCIIONb-
30BAHMSI HHCTPYMEH-
roB Python

IBorpockel k 3auery,
BOTIPOCHI K DK3a-
MeHy, cobece1oBa-
Hue (cemecTp 2, 3),
lmabopaTopHbIC 3a/1a-
Hus (cemectp 2, 3)

BJIa,[IeTL HaBBIKaMH pa6OTLI C
COBPCMCHHBIMHA mnporpamMmm-
HBIMU CpEACTBaAMH IJIA pelic-
HUA NPUKITAIHBIX 3aJ1a4

BrimonHsieT nadoparop-
HbIC 331aHUs, POPMYIIHU-
[PYET OTBETHI HA BOITPOCHI
cobOecenoBaHus

O00CHOBaHHOCTD HC-
MOJIb30BaHHBIX WH-
ctpymenToB Python,
MPaBUIBHOCTH pabOTHI
COCTaBJICHHOM TPO-
rpamMMBI.

IBoripock! k 3a4ery,
BOTIPOCHI K DK3a-
MeHy, cobece1oBa-
Hue (cemecTp 2, 3),
imabopaTopHbIe 3a/1a-
Hus (cemectp 2, 3)

ITIK-1: Ciocoben cobuparth JaHHBIE, UCCIIENOBATh U pa3padaThIBaTh MATEMATHICCKIE MOJIEIIH U Me-
TOABI, AJITOPUTMBI U IIPOTrPaMMHOC oOecIteYeHne 110 TEMATHKE IMPOBOJUMBIX HAYYHO-HUCCIICI0BATCIIb-

CKHX ITPOCKTOB

3unath cmocobbI coopa u 00-
pa6OTKI/I JaHHBIX Pa3IMYHbIX
THUTIOB, HEOOXOIUMBIX JUIS Pe-
IICHHS TPUKJIATHBIX 33124

DopMyIIpyET OTBETHI HA
BOITPOCHI coOeceI0BaHNUs,
PK3aMeHa U 3a4eTta 1o Oa-
30BBIM MOHSITHUSIM OCHOB-

HbIM HHCTpyMeHTam Python

TIpaBUIBHOCTB U IOJI-
HOTa (OPMUPOBAHHUS
BBIBOJIOB 110 COOTBET-
CTBYIOLIIUM Hay4YHbIM
MCCIIEOBAHUAM

IBorpocksl k 3auery,
BOIIPOCHI K 9K3a-
MeHy, codeceoBa-
Hue (cemecTp 2, 3),
imabopaTopHsbIe 3a1a-
Hus (cemectp 2, 3)
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it coopa 1 00pabOTKH aH-
HBIX

YMeTh HCHoab30BaTh OHO-
nmuoteku Python amst oOpa-
OOTKH M aHAJIN3a JaHHBIX
Pa3HBIX THIIOB JIJISl PEIICHUS
3amad mpodecCHoOHATBHON
JIEATEIbHOCTH

BrimonHseT madoparop-
HbIC 3aJaHUs

HeTKoCTh ¥ KOPPEKT-
HOCTH 00pabOTKH 1 WH-
TepIpeTaIiy JaHHBIX

IBorpocksl k 3a4ery,
BOTIPOCHI K DK3a-
MeHy, cobeceoBa-
HUe (cemecTp 2, 3),
lmabopaTopHEIE 3a71a-
Hus (cemecTp 2, 3)

Baaners HaBbIKaMU ITpUMe-
HeHus Onbimotek Python mus
00paboOTKM 1 aHATM3a JaH-
HBIX PA3JIMYHBIX THIIOB

Brimonusier 1aboparop-
HbIC 331aHus, POPMYIHU-
PYET OTBETHI HAa BOIPOCHI
coOeceoBaHus

(O00CHOBaHHOCTD BBI-
BOJIOB IO COOTBETCTBY-
FOIIINM HAYYHBIM HC-
CIICJOBAHUIM

IBonpock! k 3auery,
BOTIPOCHI K DK3a-
MeHy, cobecenoBa-
Hue (cemectp 2, 3),
lmabopaTopHbIe 3a/1a-
Hus (cemectp 2, 3)

OIIK-5: Criocoben pa3pabaTeiBaTh arOPUTMBI 1 KOMITBIOTEPHBIC TPOTPAMMBI, TPUTOIHBIE IJIS TPAKTH-

YCCKOIro NMpuMCHCHUSA

3HaTh OCHOBHBIC CpeacTBa u
MCTOJbI aHaJIN3a JaHHBIX

dopmynupyeT OTBETHI Ha
BOIIPOCHI COOECeI0BaAHNS,
PK3aMeHa U 3a4eTa 110 oc-
HOBHBIM HHCTpYMeHTaMm Py-
thon st pemerus MaTema-
TUYCCKUX 3a1a4

IIpaBUIBHOCTB U I1OJI-
HOTa (opMUpOBaHUS
BBIBOJIOB T10 COOTBET-
CTBYIOIIUM Hay4YHBIM
MCCIIEI0BAaHUSAM

IBoripockl k 3auerty,
BOTIPOCHI K DK3a-
MeHy, cobecenoBa-
Hue (cemecTp 2, 3),
lmabGopaTopHkIC 3a/1a-
Hus (cemectp 2, 3)

YmMmets cobupatb, 00pabdaThI-
BaTh U UHTEPIPETUPOBATD
JaHHBIE 10 POBOTUMOMY
Hay4YHOMY HCCJICJIOBaHHIO,
HCIOIb3ys] UHCTPYMEHTEI

Python

BrimonHseT nabopatop-
HbIC 3a7aHUs

HeTKOCTh U KOPPEKT-
HOCTHh 00pabOTKH ¥ WH-
TepIpeTay JaHHBIX

IBoripockl k 3auery,
BOTIPOCHI K DK3a-
MeHy, cobecenoBa-
Hue (cemecTp 2, 3),
lmabGopaTopHbIC 3a/1a-
Hus (cemectp 2, 3)

Bnapers HaBbikamMu hopMu-
pOBaHUs aJ€KBATHBIX BBIBO-

JIOB T10 Pe3yJibTaTaM MpOBe-

JICHHBIX HCCJIEIOBAHUI

BrimonHsieT nadoparop-
HbIC 331aHUs, POPMYIIHU-
[PYET OTBETHI HA BOITPOCHI
co0OecenoBaHus

(O0OCHOBAHHOCTh BBI-
BOJIOB 110 COOTBETCTBY-
FOIIMM HAayYHBIM HUC-
CJIICAOBAHUAM

IBorpock! k 3a4ery,
BOTIPOCHI K DK3a-
MeHy, cobece1oBa-
Hue (cemecTp 2, 3),
lmabopatopHbIe 3a/1a-
Hus (cemectp 2, 3)

1.2 llIxajbl oneHUBAHUS:
Tekymuii KOHTPOJIb YCHIEBAEMOCTH U IPOMEKYTOYHAS ATTECTAIHs OCYIIECTBIISICTCS B pAMKaX HAKO-
MUTEIBHON OaJUTbHO-PEHTHHTOBOM cricTeMbl B 100-0auibHOM 1IKase.

84-100 6amioB (OLIEHKA «OTJIHIHO»)

67-83 6as10B (OIIEHKA «XOPOII0»)

50-66 6amioB (OIIEHKA «Y/IOBJIETBOPUTETHLHOY)
0-49 6anoB (OLEHKA «HEYA0BIETBOPHTEILHO»)

50-100 GamtoB (OIEHKA «32a4TEHO0»)
0-49 6anoB (OLEHKA «HE 3aYTEHO»)

2 TunoBble KOHTPOJIbHBIE 32/IaHUA UJIH HHbIEe MATePHAJIbl, He00X0IMMbIe IJIs1 OLleHKH 3HAHMIA,
YMeHH#, HABBIKOB U (MJIN) ONBITA eSITeIbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (POPMHUPOBAHUS KOM-
NneTeHI M B Mpolecce 0CBOEHHsI 00Pa30BaTeJbHOM MPOTrPaAMMBI

Bomnpocsl k 3auety
1. Cemanruka si3pika Python. Tumnbl qannsix. Betpoennsie GpyHKOuH.

2. Ycnosuas unctpykius if-elif-else.

3. ukie for u while, onepatopst break u continue.




MHoxecTBa, ciicku B Python.

Crpoxwu, cioBapu B Python.

Cosznanue ynkiuii.JIokansHbIe U TI100aTEHBIC ICPEMEHHBIC
Pexypcust. AHOHUMHBIE (DYHKITHH.

Uckmrouenus B Python.

© © N g

. IPython.MuTpocnekuus.IIpepriBaHue. BHIMOTHACMOM TPOrPaMMBI.
10. Marndeckue KOMaH/IBI.

11. Komangst [Python, oTHOCAIIMECS K ONEpallMOHHON CHCTEME.

12. UntepakTuBHbIH oTiaquuk. Komanmer otnaqunka [Python.

3ayeT NPOBOAMTCS MO 3aJaHUSM, CONEPKALINM ABA TEOPETUUECKUX BOIIPOCA, B3ATHIX U3 CIIHCKA
BOIIPOCOB K 3a4€Ty, KK U3 KOTOPHIX OLCHUBAETCS B 25 0aJUIOB M MPAKTUYECKOI0 3aAaHUs U3 CIHCKA
nabopaTopHBIX 3aJaHUi, OlleHuBaeMoro B 50 6ayios.

Kpurepum onneHuBaHus:

- otieHKa «3a4uTeHo» (50-100 GayToB) BHICTABIIACTCS CTYACHTY, €CIIH OTBETHI HA MTOCTABJICHHBIC BO-
MIPOCHI U3JIAraroTCs JIOTHYHO, MOCIIEIOBATEILHO M HE TPEOYIOT JOMOTHUTENBHBIX TOsSICHeHUH. JlematoTcs
000CHOBaHHBIE BBIBOJIBI. JIeMOHCTpHUPYIOTCS ITyOOKHE 3HAHUSI 0a30BBIX TEM.

- oLieHKa «He 3a4TeHo» (0-49 0ayioB) BBICTABIACTCS CTYACHTY, €CIM MaTepHall H3JaraeTcsl Hero-
CJIeZIOBaTeNbHO, COMBYMBO, HE TPEJICTABISIET ONPEACIICHHOW CUCTEMBI 3HAHUHN 110 TUCIIUTUINHE.

Bomnpocsl k 3k3aMeHy

OcHoBbl NumPy. MaccuBbl 1 BEKTOPHBIE BHIUHCIICHHUS.
IloanemeHTHBIE ONepaliy HaJ MacCUBaMHU.

NumPy: O6paboTka JaHHBIX C MPUMEHCHHEM MaCCHBOB.
3anuck JOrMYecKUX yCIOBH B BUJIE ONepalliii ¢ MAaCCUBaMH.

g wbdE

BrimonHeHne apudMeTHIecKX orepanuid Hal MacCHBaMH pa3HoN (opMBI (YKIIaABIBAaHUE) B
NumPy.

6. IlpaBuio yknanpiBaHusl. YKiIaJbIBaHHE MO APYTHM OCSIM.

7. bubmmoreka Pandas. O6nekt DataFrame.

8. MUupekceol. [lepeunnekcanus. Ounbrpariys.

9. Apudmernueckue onepauny ¥ BBIpaBHUBAHHUE JaHHBIX.

10. OmnucarenbHbIE U CBOJAHBIE CTATUCTUKH.

11. bubnuoreka Matplotlib. [TocTpoenue rpadukoB U BU3yanH3arms.

12. Pucynku u noarpaduxu. GopmarupoBanue rpapuKoB.

13. Kondurypuposanune Matplotlib.

14. Tloctpoenwue rpadukoB B Pandas.

15. Cnusaue o6bekToB DataFrame kak B 6a3ax gaHHbIX. CIIMSHUE TI0 HHACKCY.

16. KomOuHMpoBaHue nepekphIBaOIINXCs JaHHbIX. MI3MeHeHne (popMbl 1 IOBOPOT.

17. IIpeoOpa3oBaHKe JaHHBIX.

18. Ycrpanenue nyoaukatos. [IpeoOpazoBaHue JaHHBIX C TOMOIIBIO QYHKIIUHM UM OTOOPaKECHHUS.
19. 3amena 3nauenuil. luckpernsanus U packiaasiBanue. [lepecTaHoBKH U cilydaiiHas BEIOOpKa.
20. O0paboTKa CTPOK M TeKcTa. MeTo/ibl CTPOKOBBIX OOBEKTOB.

21. PerynsipHble BeIpaxkeHus. BekropHble cTpokoBbie ¢yHKMYU B Pandas.

Kputepun onennBanms:.

- 84-100 GaytoB (OLIEHKA «OTJHYHO») - U3JIOKEHHBIH MaTepuan (GakTHYECKH BepeH, HAJTMYHe TITy-
OOKMX HCYEPITHIBAIONINX 3HAHUKM B 00beMe MPOHICHHON TPOrpaMMbl JTUCIUIUTUHEI B COOTBETCTBHH C TI0-
CTaBJICHHBIMH MIPOTPaMMON Kypca MEeIsIMHU U 3a/1a4aMi 00y4eHUsI; PaBUIIbHBIE, YBEPEHHBIC JISHCTBUS 110
NPUMEHEHUIO NOTY4YEeHHBIX 3HAHUI Ha IPAKTHKE, TPAMOTHOE 1 JIOTHYECKH CTPOWHOE U3JI0KEHHE MaTepralia
IIPY OTBETE, yCBOCHUE OCHOBHOW M 3HAKOMCTBO C JOTIOJIHUTEIbHOM JINTEpaTypoi;



- 67-83 GamioB (OLIEHKA «XOPOII0») - HATWYKME TBEPBIX M JOCTATOYHO IOJHBIX 3HAHUHN B 00BEME
MIPOMJICHHOW TPOTPaMMBbI JTUCIUTUTMHBI B COOTBETCTBHH C LEISIMU OOyUYEHHUS, TIPaBIIbHbBIC JISHCTBUS IO
MPUMEHEHUIO 3HAHUH Ha MPAKTUKE, YETKOE U3JIOKEHUE MaTepraa, JJOMYCKAaTCS OT/ICIbHBIC JTOTMUECKUS
U CTHJIMCTHUYCCKHUE MOTPEITHOCTH, O0YYArOIIMICS YCBOUI OCHOBHYIO JIUTEPATYPy, PEKOMCHIOBAHHYIO B
paboueii mporpamMme TUCIHIIINHEL;

- 50-66 6as10B (OIICHKA «YA0BJIETBOPUTEILHO») - HATMYNE TBEPIbIX 3HAHUN B 00bEMe MPOICH-
HOT'0 Kypca B COOTBETCTBHH C IEJIIMU O0YUEHUSI, M3JI0KEHUE OTBETOB C OTACIBHBIMU OIIUOKAMH, YBEPEHHO
WCTIPABJICHHBIMH TTOCIIE AOTIOITHUTEIBHBIX BOIIPOCOB; MMPABIIIHHBIE B IIEJIOM JEHCTBHSA 110 TPIMEHEHHUIO 3Ha-
HUI Ha MPAKTHUKE;

- 0-49 GamoB (OlICHKA «HEYAOBJETBOPUTEIBHO») - OTBETHI HE CBSI3aHBI C BOMPOCAMH, HATHIHE
rpyOBIX OIMOOK B OTBETE, HETOHMMAHUE CYIIIHOCTH U3J1araéMoro BOIpoca, HEYyMEHUE MPUMEHSTh 3HAHUS
Ha TIPAaKTHKe, HEYBEPEHHOCTh W HETOYHOCTh OTBETOB Ha JIOTIOTHUTENBHBIE U «HABO/ISIINEY BOTIPOCHI.

KOMILIEKT JIABOPATOPHBIX 3AJIAHUAM
Cemectp 2
Paznen 1
Bapuanr 1
1. C momoImrpio YCIOBHOTO ONepaTopa HAWTH 3HAYCHNE (PYHKIIUN

X2 —-3X+5, x<4;
f(x)= In(2x2 —1),43 X<7; (20 Gannos)

sin2x, x> 7.

2. C momompro onepaTopa MHUKIIA BEIYUCIUTE:
a) cyMMy Bcex uucel, KpaTHbix 11, ot 1 mo 12000;
0) mpousBeieHNe Beex umncel, KpaTHeX 14, ot 1 mo 1200. (20 6amioB)

Bapmuanr 2
1. C nomouipo yCIOBHOTO OllEpaTopa HAlTH 3HaUYeHUE PYHKIIUH

x3+3x+9, X <4,
f(x)= In(4x2 +1),4s X<8, (20 6amwon)

2

sin“ x, X >8.

2. C moMoIIbIo OnepaTopa IUKIIa BEIYACITUTD:
a) cymMMy Bcex grced, kpaTHeix 13, ot 1 go 15000;
0) mpousBeneHNe Beex uucen, KpatHeix 17, ot 1 mo 1500. (20 6amios)

Paznen 2
Bapuanr 1
B ogHOMEPHOM MaccHBe, COCTOSIIEM U3 7 BEIECTBEHHBIX JJIEMEHTOB, BEIYUCIIUTH:
1. Homep MEHHMAaJIBHOTO IO MOYJTI0 deMeHTa. (20 6aion)
2. Cymmy MoJysield 3JIeMEHTOB, PACIIOJIOKEHHBIX TIOCIIE IEPBOTO OTPHUIIATEIILHOTO 3JIEMEHTA.
CykaTh MacCHB, yIajdlB U3 HETO BCE 3JIEMEHTHI, BEIMYMHA KOTOPBIX HAXOMUTCS B MHTEpBatie [, b]. OcBo-
OojuBIIMECs B KOHIIE MacCHBa 3JEMEHTHI 3allOJHUTh HYJSIMH. VICIIONBb30BaTh Marmdeckue KOMaHJbI.
(20 6aoB)
Bapuanrt 2
B ogHOMEpHOM MaccHBe, COCTOSIIEM U3 7 BEIECTBEHHBIX JJIEMEHTOB, BEIYUCIIUTH:
1. Homep MakcuMaanHOTO 1O MOIYIIO 3iieMeHTa. (20 6amioB)
2. CyMMy 3IIEMEHTOB, PaCIOJI0KEHHBIX MOCIE TIEPBOTO TOJIOKUTEIHLHOTO JIEMEHTA.



ITpeobOpa3zoBaTh MacCUB TaKMM 00pa3oM, YTOOBI CHayaja pacrojaraliuch BCE IIEMEHTHI, [e1asi 4acTh KO-
TOPBIX JISKHUT B MHTEpBaJe [, b], a HOTOM — Bce ocTalbHbIe. Mcnonbp30BaTh Marnueckue komanasl. (20
0anoB)

Cemectp 3
Pa3znen 3
BapuanT 1
1. Haiitu c momomrsio NumPy pa3Huiy Mexay AByMsa MaccuBamH. (5 6ayioB)
2. Haiitu ¢ momompio NumPy Habop nckmoyeHnit u3 JByX MaccuBoB. (5 06asioB)
3. Haiiti ¢ momonipto NumPy o0beiHEH e IBYX MacCHUBOB. (6 OaJIoB)
4. Haiitu ¢ nomousto NumPy HHIEKCHl MAKCUMAJIBHBIX 1 MUHUMAJIbHBIX 3HAUE€HUH BAOJIb 3a1aH-
HOU ocu MaccuBa. (6 0aJIoB)

o

CpaBHUTH JIBa MaccHBa, UCTIONB3ys NumPy. (6 6amoB)

o

C nomompio NumPy copTupoBath napsl UMEHH B (haMHJIHH, BO3BPAILAIOIINX UX HHIEKCHI. (6
0aToB)

7. Harmmmmure nporpammy NumPy, 4T0o0BI MOTyYnTh 3HAYSHUS U HHAEKCHI 3JIEMEHTOB, KOTOPbIE
6onpme 10 B tTanHOM MaccuBe. (6 0amioB)

BapuanT 2
1. C nomomsto NumPy mpoBepuTh, MPUCYTCTBYET JIM KAXKIBIA DIIEMEHT OJHOMEPHOTO MacCHBa BO
BTOPOM Maccuge. (5 6aJiIoB)

n

Haiitu ¢ momommpio NUMPY o0bennHeHE TBYX MaccUBOB. (5 0aiuioB)

w

Haiitu ¢ momomsto NUMPY nHIEKCH MaKCHMaTbHBIX 1 MUHUMAITbHBIX 3HAYEHUH BIOJb
3aJlaHHOW OcH MaccuBa. (6 0aJIoB)

CpaBHUTH J1Ba MaccuBa, Ucoiab3ys NUMPY. (6 6amoB)

Hamumwure nporpammy NumPy, uTo0b! HaliTi 00beM TaMATH MaccuBa. (6 0ayioB)
Hammummre nporpammy NumPy amnst co3nanust MaccuBa €WHALL M MacCcrBa HyJei. (6 0aioB)

N o oA

Hannmure nporpamMmy NumPy 1515 co34aHUs TPEXMEPHOIO MAaCcCHUBA € €UHULAMU 110
JMaroHajiy 1 HyJIIMU B IPYyTUX MecTax. (6 0anioB)

Pazpea 4.

Bapuanr 1
NmeeTca 6a3a AaHHbIX O MULLEBOI LLEHHOCTU NPOAYKTOB NUTaHUA. Heobxoanmo cobpaTb Bee nu-

TaTe/IbHble 3/1IEMEHTbI B 0AHY Tabaumuy, Npeobpa3oBaB Kaxapbli cnMcok B 06bekT Data Frame, yaa-
Tb Ay6anKatbl. C NOMOLLbIO0 CPe30B U rpadMKOB UCCNeL0BaTb, KaKo NPOAYKT NUTaHUA Hanbo-
Nee 6oraT KaxKAbIM NUTATENbHbIM 3/1EMEHTOM.

Bapuant 2
WMmeeTcs 6a3a AaHHbIX O NOKa3aTensx aBTOMO6W/IbHbIX NEPEBO30K B PA3NUYHbIX PeroHax. Heob-
X0ZMMO cobpaTb BUAbI NEPEBO3OK B 0AHY TabuLy, Npeobpa3oBas KaxKAbli cNMcoK B 06beKT Data
Frame, yaanutb ay6aukatbl. C NOMOLLbIO CPE30B U rPadUKOB UCCNEef0BaTh, B KAKOM PETMOHE Ka-
KOV BMJ, NepeBo30K Hanbonee passuT.

Kpurtepun oueHuBaHNS OTHOCHTEIHLHO OJJHOTO BAPHAHTA

35-40 GanoB, eciiv CTYJICHT MPABIIILHO BBHITIOIHII 3aiaHus Ha Ooiee yem 80%
20-34 GannoB., ecay CTYAEHT NMPaBUILHO BBHIIOIHWI 3aaaHus Ha 50-79%

1-19 6annoB, eciiu cTyAEHT NPaBUIILHO BBIOJIHUI 3aJaHusl Ha MeHee ueM 50%
0 6anaoB, eciiM 3aJaHus HE BBIITOJHEHEI.



MakcumanabHOE KOJIMYECTBO OAIIOB B KaXK/IOM CEMECTpE, KOTOPhIe MOXKET HaOpaTh CTYICHT IIPU PELICHUH
nabopatopHbIxX 3aganuii— 80 6ayoB (1Mo 1 BapuaHTy U3 Ka)KAOT0 pasiena).

CobecenoBanue
Cemectp 2
Pazgen 1.
1. Cemanrtuka si3pika Python. Tunbl qanneix. Betpoennsie GpyHKOMH.
2. Ycnosuas unctpykius if-elif-else.
3. Hukie for u while, onepatopst break u continue.
4. MmuoxecTBa, criucky B Python.
5. Crpoxkn, cioBapu B Python.
6. Coszganue QyHkiuii.JIokampHbIC U rI00ATBHBIC ICPEMEHHBIC
7. Pexypcusi. AHOHUMHBIE QYHKIINH.
8. MUckmouenus B Python.

Pazpnen 2.
1. IPython.UuTpocnexmus.lIpepriBanme. BEIIOTHIEMOM IPOTPaMMBIL.
2. Maruueckue KOMaHIbl.
3. Kowmanas! [Python, oTHOCsIIMECS K ONIEPAIlMOHHOMN CUCTEME.
4. VIHTEepaKTHBHBIN OTIATIHK.
5. Komanns! oiaquuka [Python.
Cemectp 3
Pazpen 3.
1. OcuoBel NumPy. MaccuBbl U BEKTOpHBIE BEIYHCIICHUS.
2. TlosnemeHTHBIE OTepallii HAJI MACCUBAMH.
3. NumPy: O6paboTka qJaHHBIX ¢ IPUMEHEHHEM MaCCHUBOB.
4. 3anuch JOTMUYECKUX YCIIOBHUIl B BUJIE ONEpaliii C MACCUBaMHU.
5. BrimonHeHnue apudMeTHUecKuX oriepanyii HaJ MacCuBaMH pa3sHoi popMsI (YKiIa pIBaHKE) B
NumPy.
6. IlpaBuio yknaneiBaHus. YKIaJbIBaHHE MO APYTHM OCSIM.
7. bubOmorteka Pandas. O6wekt DataFrame.
8. MUupekceol. [lepeunnekcanus. Ounbrparivs.
9. Apudmerndeckue onepanuy v BBIpaBHUBAHHE JTaHHbBIX.
10. OnucarenbHbIC U CBOJHbBIE CTATUCTHKH.
11. Bubnuorexa Matplotlib. [TocTpoenue rpa@ukoB U BU3yaH3arys.
12. Pucynku u noarpaduxu. @opmarupoBanue rpadukos.
13. Kondurypuposanue Matplotlib.
14. Tlocrpoenue rpadukos B Pandas
Paznen 4.
1. Cnusaue o6bexToB DataFrame xak B 6a3ax qanHbpIX. ClHSHUE TIO UHICKCY.
2. KomOuHupoBaHue nepeKpbIBAIOMINXCS JaHHBIX. MI3MeHeHune (opMBbI 1 IOBOPOT.
3. IlpeobOpa3zoBaHue JTaHHBIX.
4. VYcrpanenue nyonaukaroB. [IpeoGpasoBanne faHHBIX C TOMOIIBIO (QYHKIIUH WIK OTOOPaKEHUS.
5. 3amena 3Hauenuil. Jluckpernzanus u packiaapiBanue. [lepectaHOBKY U citydaiiHasi BRIOOpKa.



6. OOpaboTka CTPOK M TeKcTa. MeToIbl CTPOKOBBIX 0OBEKTOB.
7. Perynspusiec BeIpakeHUS. BekTopHBIE CTpOKOBEIE GyHKITHN B Pandas.

Kpurepum oueHuBanus

[TpaBuBHBINA OTBET HA OAWH BONpoc oueHnBaercs B 10 Oanos, HenpaBuibHbIl — 0 6amnoB. Kaxnomy
CTYAEHTY IpeAsaraeTcsi OTBETUTh Ha 1 BOIIPOC U3 Kax10ro paszaena. MakcuMaabHoOe KOJIMYeCcTBO 0aJ-
JIOB 32 KayKAbIil ceMecTp, KOTOpbIe MOKeT Ha0paTh CTYyJAeHT PH 0TBeTaX Ha BONPOCHI codeceqoBa-
Hus —20 6a710B.

3 MeToanveckue MaTepHaJibl, ONpeaeIsomue NpoueIypbl ONeHUBAHUA 3HAHUI, yMEHMH,
HABBIKOB U (HJIM) ONBITA JEATEIbHOCTH, XaPAKTEPU3YIOUINX 3TaNbl (POPMUPOBAHUS KOMIIETEH LM

[Tpouenyps! ollcHUBaHUS BKIIIOYAIOT B c€0s TEKYIIUH KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIHIO.

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C WUCIIOJIB30BAaHHEM OLEHOYHBIX CPEICTB, MpPE-
CTaBJICHHBIX B II. 2 IAaHHOTO TPMIOKEHH. Pe3ylbTaThl TEKyIero KOHTPOIISI JOBOSTCS 10 CBEICHUS CTY-
JICHTOB JI0 IPOMEKYTOYHON aTTECTALIH.

IIpomexyTouHas aTTecTanMs IPOBOAUTCS B PopMe 3aueTa (BTOPOH ceMecTp) u IK3aMeHa (TpeTHid
CeMecTp).

3ayeT IPOBOIUTCS 110 PACTIMCAHUIO IIPOMEXYTOUHOI arTecTanuu. KommaecTBo BOIPOCOB B 3a1aHUN
— 3 (oBa TeopeTHYECKUX BONPOCA U OJTHO MPAaKTUKO-OPUEHTUPOBaHHOE 3ajanue). [IpoBepka OTBETOB M
O6’b$IBJ'ICHI/Ie PE3YIBTATOB ITPOU3BOJUTCA B AIC€HD 3a4UCTa. PCSy.HI)TaTLI aTTeCTalluu 3aHOCATCA B BEAOMOCTb
U 3a4ETHYIO KHIKKY cTyaeHTa. CTyIeHTHI, He TPOIIEIIINe TPOMEXYTOYHYIO aTTECTAIHIO MO TpaduKy,
JAOJDKHBI JIMKBUIUPOBATH 3a10JDKCHHOCTD B YCTAHOBJICHHOM ITOPSJKE.

IK3aMeH IIPOBOAUTCH 110 paClIMCaHUIO HpOMC)KYTO‘IHOI\/'I aTTecTalluu B IMICBMEHHOM BH/IE. Komnye-
CTBO BOIIPOCOB B 3K3aMEHAIIHOHHOM 3a/IaHUU — 3 (JIBa TEOPETHYECKUX BOIIPOCA M OJJHO NPAKTUKO-OPUCH-
THPOBaHHOE 33/1aHue). [IpoBepka OTBETOB M OOBSBICHHE PE3yIbTATOB IMPOM3BOAUTCS B JICHb HK3aMEHa.
Pe3yanaTI)I aTTCCTAallMU 3aHOCATCA B BEAOMOCTb U 3a4CTHYIO KHMKKY CTYJACHTA. CTYI[CHTI)I, HE mmpolieca-
IIMe IPOMEXYTOYHYIO aTTECTAIHIO 110 rpaduKy, JOIDKHBI IMKBHIUPOBATH 3a/I0JDKEHHOCTD B YCTAaHOBIICH-
HOM TTOPSIIIKE.



IMpuioxenue 2
METOJIUYECKHUE YKA3AHHWS IO OCBOEHUIO JUCHUIIJINHBI

Y4eOHbBIM IIJJaHOM IIPEAYCMOTPEHBI CIEIYIOLINE BUABI 3aHATHH]:

- JTeKIUH;

- 1abopaTopHEIEC 3aHATH.

B xone nabopaTopHBIX 3aHATHH yrITyOJSIFOTCS M 3aKPEIUIIOTCS 3HAHUS CTYACHTOB IO PSIy PacCMOT-
PEHHBIX CAMOCTOSATENBHO BOIPOCOB, PAa3BUBAIOTCS HABBIKM PEIICHUS 3a7ad [0 Pa3IMYHBIM TeMaM Kypca.
[Ipu noaroroBke K 1a00PaTOPHBIM 3aHITUSAM KaXKAbIM CTYAEHT JOJDKEH:

- U3yYUTh PEKOMEHJOBaHHYIO YUeOHYIO TUTEPATypPY;

- TIOATOTOBUTH OTBETHI HA BCE BOIPOCHI 110 U3y4aeMOU TEME.

B npouecce moAroTOBKH K Ta00OPaTOPHBIM 3aHSATHAM CTYICHTHI MOTYT BOCIIONB30BATHCS! KOHCYJIbTAIH-
SIMH TIPETIOIaBATENSL.

Bomnpocsl, He paccMOTpeHHbIe Ha Ta00PaTOPHBIX 3aHATUAX, JOKHBI OBbITh M3YUEHBI CTyICHTaMH B X0/1€
CaMOCTOSITeNbHOM paboThl. KOHTpob camMocTosTenbHON paboThl CTYACHTOB OCYIIECTBISIETCS B XOJE 3a-
HATHH METOIOM coOeceloBaHus, MPOBEPKU BBIIIOJHEHHBIX JTa0OpaTOpHBIX 3a1aHui.. B xome camocros-
TeNBbHOW pabOThl KAXKIBIN CTYIEHT 00sI3aH MPOYUTATh OCHOBHYIO M, TI0 BO3MO>KHOCTH, JOTIOJIHUTEIBHYIO
JUTEepaTypy M0 U3y4yaeMoi TeMe, JOTIOTHUTh KOHCTIEKTHI JIEKIUI HeT0CTal0UM MaTepHaioM, BBITHCKaMU
U3 pEKOMEHIOBaHHBIX, BBIICTIUTH HEMIOHATHBIE TEPMUHBI X HAWTH UX 3HAYCHUE B SHIIUKJIONEAHYECKUX CII0-
BapsiX.

JI71sl HOATOTOBKM K 3aHATHUAM, TEKYIEMY KOHTPOIIO M IMPOMEKYTOYHON aTTECTallud CTYJEHTBI MOTYT
BOCIIOJIb30BATHCS 3JICKTPOHHO-OMOIMOTEYHBIMH CUCTeMaMU. Takxke oOydaromuecss MOTYT B3STh Ha JIOM
HEOOXOUMYIO TUTEPaTypy Ha aDOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN HITH BOCIIONB30BATHCS YATANb-
HBIMH 3aJIaMH.

®dopma oTuéTa 1Mo Ta00PaTOPHBIM 3aJaHHUSM:

Kaxnpiit oT4éT ohopmiisieTcs B BUAE NOSCHUTEIBHON 3alIUCKH U JOJDKEH COIEP)KaTh CIIeyIOIIUe JJie-
MEHTBI:

*  TUTYJIBbHBIN JIUCT;

*  TEKCT NOSCHUTEIbHON 3alUCKU B MAIIMHONIMCHOM WJIH PYKOIIICHOM BHJIE;

*  CIMCOK HMCIOJb30BAHHOM JIMTEPATYPHI WU caiToB HTEpHET;

*  JIMCTHHT NPOTpaMMBbI Ha si3bIke Python, pe3ynbraT paboThl MporpaMMEl - B BUjIe npuiioxkeHus. Jlo-
MyCKaeTCs NPUBOIUTH PE3YJIbTAT padOThl IPOrpaMMbl B Buzie pparMeHTa (He NOJHOE PELICHHUE).



