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1. Kparkas xapakTepucTHKAa JUCHUILINHBI (MOLYJIs1)

Pabouas nporpamma aucuumuinabl (Moaynst) «Python ans aHanu3a JaHHBIX» COCTaBJICHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
o0Opa3oBanus —Maructparypa no cneruaibHoct 02.04.01 Marematrka 1 KOMIBIOTEPHBIE HAYKH,
npoduns MammHHOe 00y4yeHHe, YTBEPKIECHHBIM mprka3oM MUHUCTEpCTBAa HAYKH U BBICIIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

Uzyuenue aucuurmiauabl (Moayns) «Python ans ananusa maHHBIX» MOMOTaeT CTYyIEHTaM
OCBOHTH OJIMH M3 CaMbIX MOIMYJSPHBIX U YHUBEPCAJIBHBIX S3BIKOB MPOTPAMMHUPOBAHUS, IIMPOKO
UCIIONIB3YeMBIX B Hayke, OuszHece u IT-unmyctpun. OcBoenue ocHoB Python mnosBosser
3 PEKTUBHO aBTOMATHU3UPOBATh 33Ja4H, aHAIM3MPOBATH JaHHBIE M CO3/aBaTh MPOTPaMMHbBIE
MPOJYKTHI, YTO 3HAUUTEIHHO pacHINpsET TPodhecCHOHaTbHBIE BOZMOKHOCTH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuuruinia (MOAysIb) BKITIOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOATOTOBKHI
maructpatypsl mo HampanieHuto 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduin
MamwuaHOe 00ydeHHe W BXOJIUT B BapHATHBHYIO 4acTh bioka 1, oopMupyeMyro ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

Jucnunimza (MOAynb) U3ydaercs Ha 2 Kypce B 3 cemecTpe.

Heapb n3ydyeHusi TUCHUTIMHBI (MOAYJIs1): (OPMUPOBAHUE Y CTYJACHTOB 3HAHUN 0a30BBIX
KOHIIENIINI MPOrpaMMHUPOBaHMsl Ha si3bike Python s pa3paboTKu MPOCTBIX MPOrpaMM U
pelICHHS TPUKIIAIHBIX 3a/1a4.

3agauu u3ydeHusi JUCHUINIUHBI (MOTYJIfA):

— (opMupoBanue 3HaHUS OOBEKTOB M METOJIOB pandas s paboTel ¢ gaTadpeiimamu,

00BeKTOB ¥ MeTO10B Numpy i paboThl C MHOTOMEPHBIMU MacCHUBaMU;

— ¢opMupoBanue 3HaHUS 00BEKTOB U MeTo matplotlib u seaborn as Bu3yanuzanuu;

— (opmupoBaHHe 3HaHUS 0a30BBIX METO/I0B aHAJIN3A JaHHBIX, 0A30BBIX METO/I0B PELICHUS
MPUKJIAHBIX 33]1a4, OCHOBHBIX METOJI0B M OubanoTek s padotsl ¢ AP, koHconbi0, git, cron;

— ¢opmupoBaHue yMeHHs 00pabaThIBaTh JaHHBIE B pandas 1 numpy;

— ¢opMHpOBaHHE YMEHMs MPOBOJUTH BBIYMCIECHUS M3 JMHEWHOW anreOpbl ¢ MOMOILBIO
MHOI'OMEPHBIX 00BEKTOB NUMpY;

— ¢GopMHpOBaHHE YMEHUSI CTPOUTH pa3IMYHbIC BUJBI IPa(UKOB C MOMOIIBIO OMOINOTEK
matplotlib u seaborn;

— (opmupoBaHre yMeHUs NoAKIo4YaThest K API;

— (hopMHupoOBaHHE YMEHHsS HACTpauMBaTh AaBTOMATHYECKYIO pPAacCChUIKY METPUK Yepes3
TenerpaM-00Ta;

— (hopMHpoBaHHE YMEHHMSI pelIaTh MPHUKIaJIHbIEe 3a/1a4K ¢ UCIIOJIb30BaHuEM python

— ¢opMHpOBaHHE YMEHHs HCIOJIb30BaTh OCHOBHBIE CpEICTBA pPa3apOOTKU: jupyter
notebook, jupyterhub;

— ¢opMHpOBaHKE HABBIKA PEIIaTh MPUKIIAIHBIC 33/1a4H C UCIIOJIb30BaHUEM python;

— ¢opMHpOBaHKE HABbIKA AaHATU3UPOBATh JaHHBIE C UCIIOIb30BaHUEM python

— (hopMHpoBaHKE HaBbIKA OJIMOTABINBATh U 00padaThIBaTh JaHHBIE C TOMOIIBI0 python;

— ¢opMHpoBaHHE HaBBIKA BHIOMPATh KOPPEKTHBIA THI BHU3yalH3allMd W CTPOHTH
BU3yali3aiuu cpeactBamu matplotlib u seaborn;

— (hopMupoBaHHE HaBbIKAa HACTPANUBATh MOJKIIIOUEHHUS K BHEIITHUM HCTOUYHUKAM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerenmuu, ¢opmupyemMbie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU

paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenumus

Conepxanue
KOMIIETCHIIUHA

HNuauxkarop
KOMIIeTeHIIUH

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AucuuIJInHe (MOIYJII0)

VK-6.

CrniocoOeH onpenensirs u
peaTM30BHIBATH
MPUOPUTETHI COOCTBEHHOM
JEATEILHOCTH U CIIOCOOBI
€€ COBEpLICHCTBOBAHHS Ha
OCHOBE CaMOOLICHKH

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIESTEIBHOCTH, a TAKKE MPUHIIUIIBI
YIIPABJICHUS BPEMEHEM U
LeJiernoaaranms

YK-6.2

YMeeT cTaBUTh peaarcTUUHBIC U
OOCTHXKUMBIC LICIIU, ONIPCACIIATH
IIPUOPUTETHI B CBOEH AESATEIBHOCTH,
a TaKxe pa3pabaThiBaTh U BHEAPATH
IIJIaHbI 1O COBEPHICHCTBOBAHUIO
CBOHUX HABBIKOB 1 KOMHCTGHHI/Iﬁ Ha
OCHOBE MOJYYEHHOU CaMOOLICHKHU

YK-6.3

HNmeer npakTUYECKUNA OTIBIT
MIPUMCHCHUA MCTOJOB CAMOOILICHKU B
CBOCH Mpo(hecCHOHANTBHOMN
JeATeITLHOCTH, BKJIIOYAsl y9acTHe B
TPCHUHI'aX, CEMHUHApax U NpoOCKTax,
HaIlpaBJICHHBIX Ha pa3BUTUEC JIMYHON
a¢hekTuBHOCTH U
podeccHOoHAILHOTO pocTa

OIIK-2.

CriocobeH co3maBaTh U
HCCIIEIOBATH HOBLIE
MaTeMaTHYECKUE MOJIENN B
C€CTCCTBCHHBLIX HayKax,
COBepHIeHCTBOBaTL nu
pa3pabaThiBaTh KOHICTIIUH,
TEOPHH U METO/IbI

OIlK-2.1.

3HaeT OCHOBHBIC MaTEMaTUICCKUE
MOJICJIM U METOJIbI, HCITOJIb3YEMbIC B
€CTECTBCHHBIX HAyKax, BKIFOUAs
CTaTHCTUYECKOE MOJICIIMPOBAHUE,
muddepeHInanbHbIC YpaBHEHUS U
YHCIICHHBIC METOJIBI, & TAKKE
COBPEMEHHbIE MOIXObBI K
MCCJICJIOBAHUIO U aHAJIM3Y JaHHBIX

OIlK-2.2

YmMeeT pa3pabaThiBaTh U
aIafTUPOBATh MATEMATHUECKHE
MOJIEITU [Tl PEUICHUS] KOHKPETHBIX
poOJieM B €CTECTBEHHBIX HayKaX,
MPOBOJUTD MX aHAIH3 U
BEPUPHKALIIO, & TAKIKE
HHTEPIPETUPOBATH IIOJyYEHHBIE
pe3yJIbTaThl B KOHTEKCTE HAyYHBIX
HCCIEIOBAHUI

OIlK-2.3

HMmeeT nmpakTUUECKUNA OIBIT
CO3JIaHHS U UCCIIETOBAHHUS
MaTeMaTHYECKHX MOJIENIeH B paMKax
HAayYHBIX TIPOCKTOB MM
HACCIEA0BAHNM, BKIIOYAs y4acTHE B
MyOIMKausIX, KOHPEPEeHIMX WIN
KOJUIa0Oopanusx, e ObUtH
pa3paboTaHbI M aIPOOUPOBAHEI
HOBBIE KOHIICTIIINY U METOJIBI

[K-3.

Crioco0eH pemaTh 3a1a9u
npodeccuoHaIbHON

IK-3.1.

3HaeT OCHOBHBIC MMPUHIOUAIIBI 1
MCTOJbI pCIICHUS 3a1a4
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JESATSILHOCTH,
(hopMympoBaThH pe3ynbTar,
YBUJICTh CJICJCTBUS
MOJTyYEHHOTO Pe3ysIbTara

npoecCuoHaTbHOMN ICATENBHOCTH, a
TaKXKe CII0CO0BI (HOPMYTUPOBAHUS H
MIPE/ICTaBJICHUS PE3YIbTATOB,
BKJIFOUAsl aHAIIU3 TIOCIICICTBUHN U UX
3HAYMMOCTh B KOHTEKCTE MPOCKTA

IK-3.2.

YMeeT NpuMeHsSTh MaTeMaTHIeCKIe
Y KOMIBIOTEPHBIC METOIBI IS
pelIeHUs KOHKPETHBIX 3a7ad,
(hopMynpoBaTh YeTKHE U
000CHOBaHHBIE PE3YIBTATHI, a TAKKE
AHAJIM3UPOBATH UX MTOCIEACTBUS JJIs
JIaTbHEUINX JIEWCTBUHN U pelieHui

I1K-3.3.

HmeeT nmpakTUUECKU OIBIT B
peueHnn npodeccoHanbHbBIX 3a1a4,
BKJIIO4as y4aCcTuEC B IIPOCKTax, rae
ObUIN TIOJTyYCHBI PE3YyIbTAThI U
[IPOaHAIU3UPOBAHBI UX CICICTBHS,
YTO CIIOCOOCTBOBAIIO MPUHSATHIO
000CHOBaHHBIX PEIICHUH

[1K-4. Crioco6eH myOImaHO
MPEJICTaBISITh COOCTBEHHBIC
" U3BECTHBLIC HAYYHBIC
pe3yabTaThI

[1IK-4.1.

3HaeT OCHOBHbBIC IPUHITUITBI

3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYIUICHUS, METOIbI
BU3YyallU3allMU TaHHBIX U OCHOBHBIE
TpeOOBaHUsI K HAYYHBIM
MIPE3CHTALIUAM, BKIIFOYAsl CTPYKTYPY
U COJICPIKaHKe

[1K-4.2.

YMeeT 4eTKO U IOTUYHO
(hopMyJIMPOBaTH CBOU HaY4YHBIS
Pe3yJIbTaThl, aIANITUPYS UX JIJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCTIONb30BaTh BU3yallbHBIE CPEJICTBA
JUTSL YITYYIIICHUS BOCTIPUSATHS
nHhOpMaIuu

I1K-4.3.

Hmeer npakTHUECKHUH OTBIT Y4aCTHS
B HAYYHBIX KOHQEPEHIIUAX,
CeMHUHapax WM JPYTUX
MEPONPHATHUSX, TIE YCIIEIIHO
MPECTABIIsUT CBOM U U3BECTHBIE
Hay4YHBIE PE3yJIbTaThI, TOTyYast
00paTHYIO CBSI3b U B3aUMOJCHCTBYS
C ayautopue
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
HaumenoBanue
n/n Ounas gpopma TKY
pasaesia TUCHUNTHHBI .
AynuTtopHasi paboTa CamocTo | (Tekymuii KOHTPOJIH
(Monyas) KonTp
Jlexuuu | Mpaktudeckn | = | siTeabHA ycneBaeMoCTH)
€ 3aHATHA s1 paboTa
1 | BBeneHue u HacTpolika 3 3 16 JlomariHee 3aganue
Cpelbl pa3paboTKH

2 | Pandas 3 3 16 JloMarnee 3ajaHue

3 | NumPy 3 3 16 JlomaiiHee 3a1anue

4 | APl and Virtual machine 4 4 16 Jlomarnaee 3aanue

5 | Bmyanuzarnus 3 3 16 JlomariiHee 3aganue

TIpoekT
3auem 2
Hmozo: 16 16 2 80
Ob6vem oucyunaunovt (Mooyns) 114
(6 ax. u.)
O6vem Oucyuniunvt (MOOyan) 3
(6 3au. eo.)
4. CopepxaHue IMCUMILTHHBI (MO1YJIs1)
Neni/mm HaumenoBanue pasaesia Coneprxanue TUCHUILIHHBI (MOIYJIf) IO TeMaM
AUCHUNJINHBI (MO1YJIs1)
1 Beenenne u Hactpoiika cpeapl | Cpena paspabortku: Jupyter Notebook, Google Colab,
pa3paboTKu JupyterHub. Komananas crpoka

2 Pandas OcHoBHBIE CTPYKTYpHI faHHbIX: DataFrame, Series. ba3oBsie

metoasl DataFrame (head, tail, info, describe, dtypes, shape, len,
nposepka Ha null). Ummopt/3xkcnopT AaHHBIX: (aiiib, 0a3bl
nmaHHbIX. Craiicuar u punbTpanus DataFrame: mo konoHkam, 1o
WHJIEKCaM, CO3JIaHHE MACOK, PETYJISIpHBIE BBIPAKEHUS JUIs
pabotsI co ctpokamu. Copruposka. CoequHEHUE U
npeoOpazoBanue DataFrame: merge, append, pivot, groupby.
CunTakcuyeckuii caxapok: lambda functions, map().@akTopHbIit
W KOropTHBIN aHanu3. OCHOBHBIE TIPOYKTOBBIE METPUKHU M KaK C
HUMU paboTaTh

3 NumPy YerpoiictBo NumPy u mapaaurma oceil. Bekropasie

BBIYUCIICHHS: CKAJISIP, BEKTOP, MaTpuia. Oneparyy ¢ OCSIMHU.
[Ipaktuueckue 3anaun Ha NumPy: nunelinas anre0pa,

YIPOUICHUE BHIYUCICHUH, BpEMEHHBIE PSJIbl i IPOTHO3UPOBAHHE

4 API and Virtual machine Konuenuust API: with token, without token. IMToxkiouenne k
API, Tpancdep nannbix. [IpoekTrpoBaHre apXUTEKTYPHI IOTOKOB
naHHbIX. Pabota Ha BupTyaneHoi Mamuse: Cron, command line

5 Buszyanuzanus OcHOBHBIE THITHI BU3yanu3aiuii: plot, scatter, bar. Beioop
BU3YaJIM3allUY 110]] KOHKPETHYIO 3a1a4y. bubmuoreku:
Matplotlib, Seaborn, Plotly
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacrmojaraeT TMOJHBIM ~ HAa0OpPOM  JUIIEH3MOHHOTO H  CBOOOJIHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IPOM3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMepuoAa OOydeHHUs IOoJIydaeT HHIMBUAYaJlbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM 3 J000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €ro Mpe/ieIaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHosnas numepamypa:

1. Yepusbiues, C. A. OcHOBBI TporpammupoBanus Ha Python : yueOnuk ms By30B / C. A.
Yepusblmes. — 2-e 3., nepepad. u gor. — Mocksa : M3natensctBo HOpaiir, 2025. — 349 ¢. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasosarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567821.

Jlononnumensnasn n1umepamypa.

1. ®enopos, M. 1O. IIporpammupoBanue Ha python : yuebHOe mocooue ais By3os / 1. 1O.
®enopoB. — 6-e uzn., mepepad. u gon. — Mocksa : U3znarensctBo HOpaiit, 2025. — 187 c. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-19666-5. — Tekct : dS1IeKTpoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL.: https://urait.ru/bcode/556864.

6. MaTepuajabHO-TEXHHYECKOe ofecreyeHne

VYHUBEpCUTET pacrojiaraeT MaTepUalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIIMM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00€CIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00yyaronuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM IJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApCKOro (IMPaKTUYEeCKOTO0) THWIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJIbTALUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTallH, a TAKXKe
MIOMEIICHUS I CAMOCTOSATENBHON paObOThl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTUIECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeTbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIy)KAIIUMH JUIsl TIPEJICTABICHUS YIeOHOMH
uHpopManru OOJIBIION ayTUTOPHH.

N3yuenne AucumInHbl (MOIyIs ) 00eCTieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIAMH | CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOUAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00yUYaIOIIKUXCsI, B TOM YHCIIE IPUCTIOCOOTICHHBIE
JUTL WCTIOJB30BAHUSI MHBAJTUAAMHU M JUIAMHA C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHU 37I0POBBS,
OCHAIIIEHBl KOMITBIOTEPHON TEXHHMKON C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTH «MHTepHeT» U
obecrieueHreM JOCTyna K B ODJICKTPOHHYIO HWH(POpPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyyaromMcsi TPeNoCTaBIAETCA JAOCTYN (B TOM 4YHCIE YHAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpPO(ecCHOHAIBHBIM 0Oa3zam
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://urait.ru/bcode/567821
https://urait.ru/bcode/556864

Ne HaumenoBanme noprasa (M3ganus, Kypca, 10KyMeHTa)

CchbliIka

[y

Karactpodsl, cTuxuiiabie OeACTBHS, aBAPHUHU, ITUICMHUH.
ConHevHast ¥ TeOMarHATHAS aKTHBHOCTD. /€KETHEBHBIH 0030p

http://www.disasters.chat.ru

2 | Karanor mo 6e€30macHOCTH KM3HEAEATENHHOCTH http://www.eun.chat.ru

3 | Hayunas snextponnas oubnnoreka elibrary.ru 6ubmuorexa https://elibrary.ru/defaultx.asp

4 | basa manneix qs | T-cienuanncTos https://habr.com

5 | ba3za nannbix ScienceDirect https://www.sciencedirect.com

6 | OdunmansHbiii caliT MUHHACTEPCTBA HAYKH H BBICIIETO https://minobrnauki.gov.ru/
obpazoBanns Poccutickoit Denepanuu

7 | ®enepamsHbIi mopTan «Poccuiickoe odpasoBanue” https://www.edu.ru/

8 | Uudopmanmonnas cucrema "ExquHoe oKHO JoCTymna K
o0pazoBareibHBIM pecypcam”

http://window.edu.ru/

9 | Eaunas kosuteknus MG pOBBIX 00pa30BaTeNIbHBIX PECYpPCOB

http://school-collection.edu.ru/

10 | denepanbHBIi HEeHTP HHOOPMAITMOHHO - 00Pa30BaTEIHHBIX
pecypcos

http://fcior.edu.ru/

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX IPH  OCYHIECTBICHUU
00pa30BaTeILHOTO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
OPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W

I/IH(1)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBI:

HaumenoBanmne 110 IIpousBoacreo JInuen3nonnoe / cB000IHO
pacnpocTpaHsieMoe

OnepannoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
SAnnekc.bpaysep OTE4YECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe

Od¢ucHbIe IPUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) | 3apybextoe

JIMIICH3UOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecneveHue 1Jsl IVIAHNPOBAHUS M YUeTa BpeMeHH:

Toggle app | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | 3apy6exnoe | nuuensnonHOE

Cucremsbl ynpapieHusi 6a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) [ sapy6exuoe | muuersnonnoe

Cucrembl pe3epBHoro konuponanns (backup):

Acronis Backup Advanced for 3apy0exHoe JIMIIEH3HOHHOE

HyperV

CnpaBo4YHO-IPAaBOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBouHO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencrBa aHTHBHPYCHOIi 321U THI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca CranaapTHeIid Russian

Edition

IlakeThl MPOrPaAMMHBIX CPeICTB M OHOITHOTEK:

AutoPsy 3apyOexHoe cBOOOTHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe

CucreMsbl ynpasJjieHus1 oudaunorpadguieckoii mHpopmanmeii:
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http://www.disasters.chat.ru/
http://www.eun.chat.ru/
https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Zotero | 3apyOekHOE | CBOOOHO pacIpoCTpaHsIeMOe
CepBHCHI U CITYKOBI:

Bind 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe

7. MeToauyeckue U OLlEHOYHbIE MATEPHAJbI
MeToanuyeckne yKkazaHus JJ1s1 00yYAKOIMXCS M0 OCBOCHHU IO TMCIUIIMHBI (MOIYJIs1)

B mponecce n3ydenuss pucuuiuiiel (Monyisi) «Python mis aHanus3a maHHBIX» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJIB3YIOTCS TaKue BUAbI Y4eOHON paboThl, KaK JEKIHH,
IPAKTUYECKUE 3aHATUS, JOMAIUIHUE 3aJaHus, I[POEKT, a TakKe pa3jIUuHble BUIbI
CaMOCTOSITENIbHOW paboThl 00yyarolMXcsl MO 3aJaHHI0 IPEernojaBaTes, HaIpaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(PECCHOHATBHON  JIEKCHUKH, 3aKpeIIeHUE IPAKTHYECKUX
npo¢eCCHOHATIBHBIX KOMIIETEHIIMH, TOOIPEHNE NHUIMATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIBHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIU: KPaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MAaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITAThCS HANTH OTBETHI B PEKOMEHIOBaHHOM iuTeparype. Eciu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT c(hOopMyIHpoBaTh BOIPOC W 3a1aTh €ro
NPEIoIaBaTeII0 Ha KOHCYJIBTAI[MH WM BO BPEMsI CEMUHAPCKOTO (TIPAKTUYECKOT0) 3aHSATHS.

Yuacmue 6 cemunape (npaxmuyeckom 3ansamuu) — akTHBHasi padoTa CTyJICHTA Ha CEMHUHApE,
€ro OTBETHI Ha BOIPOCHI MIPEMOJaBATEN U yYaCTHE B TUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYJAEHTaM PEKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOIMMbIE MAaTepUANbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CJTYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTyMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OMUPAsICh HA M3YYEHHBIN MaTepuall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYXKACHHUE U PACITUPUTH CBOU 3HAHMUSI.

IIpoexm — 3TO LieNIEHAIIpaBICHHAs AESTEIBHOCTh, UMEIOIIAsl ONPEIEICHHBIE LIEIH, 3a1a41 U
BPEMEHHBIE PAMKH, B PE3YJIBTATE KOTOPOU CO3/1a€TCs YHUKAIBHBIN IPOLYKT UM YCIIyTa.
Jns ycnenrHoW IOATOTOBKH IIPOEKTa PEKOMEHJIYETCS CIEAYET BBIIOIHATH CIEIYIOLINE
PEKOMEHJAlUN:
— YeTKO ONpe/eINTe LeNb U 3a/1aul MIPOEKTa, YTOOBI TOHUMATh, KAaKOW pe3yJIbTaT BbI
XOTHUTE JIOCTUYb;
— COCTaBbTE IUIaH pabOThI, pa30UB MPOEKT Ha 3TAIbI C YKa3aHUEM CPOKOB BBITTOJIHEHUS
KQKJI0TO U3 HUX;
— HCHOJB3YHTE pa3HOOOpa3Hble HCTOYHUKM HMHGOPMAIMM W HHCTPYMEHTHI IS
UCCJIEIOBaHMSI TEeMbl, 4YTOOBI 00ECHEYUTh KAa4eCTBEHHYIO OCHOBY Ul BAalllero
IIPOEKTA;
— PETYJISIDHO IPOBEPSUTE MPOrpecc U BHOCUTE KOPPEKTUBBI B ILIAH, €CIU ITO
HE00X0UMO, YTOOBI OCTABAaThCS HAa MPABUIILHOM ITYTH K 3aBEPILIEHUIO TPOEKTA.

Homawnee 3a0anue — HaOOp 3a7ad 10 TEMaM HEAEIH.

[lpu pabore Ham JOMAIIHUMH 33JaHUSMH BaXXHO BHUMATEIHHO O3HAKOMHUTHCS C
TpeOOBaHUSAMHU U CPOKAMH BBINIOJTHEHUs. PexoMmeHayeTcs pa30uBaTh 3aJaHusl Ha STalbl, YTOOBI
n30eXaTh MEeperpy3kd W JIydlle YCBOMTH MaTepHal. VICmomb30BaTh pa3iUdHbIE HCTOYHUKH
uH(OpMaLKK, BKIIOYasl yUeOHUKH U OHJIAWH-PECypChl, Ui 0osee Iiy00Koro MOHUMAHUS TEMBI.

Camocmosmenvruas paboma — paboTa CTYJEHTOB, HANpaBlieHHas Ha YIIyOJIEHHOE
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHON JUCITUTIITNHBI (MOTYJIS).

B nporiecce camocTosTeNbHON paObOThI CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaiaMH Mpu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTENIBHBIX TEM, BBIIOJHEHHE YyUeOHO-HUCCIIeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kpurepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucuunnHe (moay.aao) «Python nis anaansza TaHHBIX».

OrneHuBaHuE YpOBHS Y4YEOHBIX JTOCTHIKEHHH OOYYaIOIMIUXCS IO TUCIUIUIMHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIC TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIecTBIseTcs B (opme
3ayema, IPU TOM IIPOBOJUTCS OIICHKA KOMITETCHIINH, CPOPMUPOBAHHBIX 10 JUCIUILUIMHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCS JIeCcATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIILHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlarudannbHas Ounenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OlleHKA OlleHKA 3aver 00y4eHus1 Mo JUCHUILTHHE (MOYJII0)

10 OTan4Ho 3auteHo CTygeHT NOJHOCTBIO BJIAACET 3HAHUSIMU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMH B pa60qeﬁ nmporpaMmme, ©u

8 OTIHMYHO 3aYTeHo rIyOOKO OCMBICISCT JAUCHUIUIMHY (MOIYJIb).

On CaMOCTOSTETHHO u JIOTHYECKH
MOCJIC/IOBATENIbHO OTBEYAET HA BCE BOMPOCHI,
aKIIEHTUPYS BHUMaHHe Ha Hauboyee BaXKHOM.
Ymeer aHATM3UPOBATH, CpaBHHUBATH,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETHU3HPOBaTh M  CHCTEMAaTH3HPOBAThH
I/I3y‘IeHHI)II\/'I Marcpuall, BBIACIIAA KIIIOYCBbBIC
MOMCECHTHBI u yCTaHaBJIMBas MNPpUIUHHO-
CIIe/ICTBEHHbIE CBs3d. UeTko (opmyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl aHaJIN30B u JPYTHX
UCCIIE/IOBAHUM, a TaKKe pEIIaeT CIIOKHbBIC
3amaun. CTYJEHT XOPOIIO 3HAKOM C METOIaMH
HCCIIEIOBAHNS, HEOOXOTUMBIMH JUTS
HpaKTH‘IeCKOfI JCATCIBHOCTH, u YMEET
CBA3BIBATH TEOPETUICCKUE ACTICKTHI
JUCHUTUTHHBL  (MOAYJ) € MPAKTHYSCKUMHU

3aJla4aMHu.
7 Xoporo 3auTeHo CrygeHnT o0OmamaeT B3HAHUSIMH TpEaMeTa
Xopomo 3a4yTeHo MOYTH B TIOJHOM o0OBeMe  paboueit

HpOFpaMMBI 1 CaMOCTOATCIBHO, JIOTHYCCKH
MOCIIEZIOBATEIEHO U BCECTOPOHHE OTBEUYACT
Ha BCE BOIPOCHI, aKI[EHTHPYsS BHUMaHHE Ha
HanOoJiee 3HAYUMBIX MOMeHTax. OH yMmeer
aHAIM3UPOBATH, CpaBHHBATB,
KJTacCu(pUIMpoBaTh, 00001maTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3UPOBAThH
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHMs MO JUCHUILVINHE (MOIYJII0)

W3y4EeHHBIH  MaTepuall, BBIAENAA  €ro
KIIOYEBbIE  ACHEeKThl W yCTaHABIMBAs
MPUYUHHO-CIIEJICTBEHHbIE CBSI3U.
®opMynHpyeT CBOM OTBETHl, YBEPEHHO
UHTEPIPETUPYET pE3ybTaThl AHAINU30B U
JIpyTHX HCCIEOBaHUM, a TakXKe pelaeT
CIIO)KHBIE CUTyalMOHHbIE 3afaud. CTyneHT
XOpOUIO 3HAKOM C METOAAMHU HCCIIET0BaHus,
HEOOXOIUMBIMH JULSE MIPaKTHYECKOM
HIeSTEeIbHOCTH, M yMEET  CBS3bIBaTh
TEOPEeTUYECKHE  acleKTbl IpeaMeTa ¢
MPAaKTUYECKUMH 33Ja4aMH.

5 Y 10BIETBOPUTENHHO 3adreHo CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 10

4 Y 10BIETBOPUTENHHO 3a4TeHo JUCIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYAHOCTHU IIPU CaMOCTOATCIIbHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacaromuecss CcyTH BompocoB. CTyneHT
CHOCOOEH pemarbh TOJBKO CaMble MPOCTHIC
3aJaud W BJaJeeT JUIIb MUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIICIOBAHUSI.

3 He cnan He 3aureno CrtymeHT He oOBiIagen  00s3aTelbHBIM
He cnan He 3aureno MHUHHUMYMOM 3HaHUU 1O nNpeaMeTy U HE
He cIaH He 3aureHo MOXKET OTBCTUTH Ha BOIIPOCHI, HaKC CCJIN

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCIILHBIC

HaBOJSIIIIUE BOIIPOCHI.

Juctunnuna (Mmonyns) «Python ans anann3a naHHBIX» OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoanuectBo Onucanue

Homamaue 3aganus | 80% 5 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PEUIUTD 3a OIrPAHUYCHHOC BPEMS

ITpoekt 20% 1 3amuTa npoeKTa

®DopmyJia pacyéTa HTOrOBOM OLIEHKH 110 JMcHUILIUHE (Moay o) «Python nuis ananusa
paHHbIxX»: «0,8 X cpenHee 3a qoMamHue 3anaHus + 0,2 X IpoexT».

Texkyummii KOHTPOJIb yCIIeBAEMOCTH 00y4AIOMIUXCH M0 JTUCHHUIINHE (MOAYJIIO)
IIpumepHbIe JOMalIHUE 3aJaHUSA

Jomammnee 3aganue: Python ais anaamn3a JaHHBIX M CHHTAKCHYeCKHE KOHCTPYKIUH

1. Ucropus u ocobennoctu sizbika Python
Hanummre kpatkuii 0630p (150-200 ciioB) o ToM, Korna u modemy Obu1 co3nad Python, a Taxke
0 €ro OCHOBHBIX OCOOEHHOCTSIX.

2. YCTAaHOBKA M HACTPOHKA OKPYKeHUsI
VYcranoBure Python u HacTpoiite cpeny pazpaborku (Hanpumep, PyCharm umu VS Code).
CrenaiiTe CKpUHIIOTHI IPOIECCa YCTAHOBKH M HACTPOUKH, a 3aTEM HAIMUIINTE KPATKOE
onucanue (50-100 coB) 0 TOM, KaK BbI 3TO CIEIIaH.
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3. OcHOBHBbIE CHHTaKCHYeCKHe KOHCTPYKIIUH
Hanummure nporpaMMy, KoTopas 3alpaiiuBaeT y 0JIb30BaTells €ro UM U BO3pacT, a 3aTeM
BBIBOAUT coobiienue B popmare: "[Ipuser, [ums]! Tebe [Bo3pacT] met."

4. YucnoBble THIIBI
CoznaiiTe mporpammy, KOTOpast 3alpaliiBaeT y MoJab30BaTels Ba yncia (1eiaoe u ApoOHoe),
BBINOJIHSICT HAJl HIMHU apru(METHUECKUE ONIepaluy (CI0KEHUE, BRIUNTAaHHE, YMHOKECHHE,
JIEJICHNE) U BBIBOJUT PE3YJIbTaThl.

5. Jlornyeckue TUIIBI M ONIEPATOPBI
Hanummure nporpaMmmy, KOTopas 3arpaiiuBaeT y 1oJb30Baress ABa OyaeBbIX 3HAYCHUS
(manpumep, True nnu False), u BeIBoauT pesynprat goruyeckux omnepanuii (AND, OR, NOT)
HaJl HUMHU.

Jlomaminee 3aganue: Y cJI0BHS M IUKJIbI

1. Oneparop if, elif, else
Hanummre nporpaMmy, KOTopas 3afpaliuBaeT y mojib3oBarens oueHky (uucio ot 1 1o 100) u
BBIBOJUT COOTBETCTBYIOIINUM TEKCT B 3aBUCUMOCTH OT OLICHKH (Hampumep, "OTiudHo",
"Xopomo", "Y noBnersopurensHo", "HeynoBnerBoputensHo").
2. Jloruyeckue onepaTopsl
CoznaiiTe mporpammy, KOTOpasi 3alpaliiBaeT y MOJIb30BaTEINs [BA YUCTIa U BHIBOJMT, SBISETCS
JIM TIEPBOE YUCIIO OO0JIbILIE BTOPOT0, MEHBIIE UM PABHO, UCIIOJIb3Ys JOTMUYECKHE ONIEPaTOPHI.
3. Huxua for
Hanumure nporpamMmy, KoTopasi BHIBOJUT Bce YeTHbIE yucia oT 1 1o 50, ucnonb3ys nuka for.
4. Huka while
Cozpnaiite nporpamMmy, KOTOpast 3alpalliiBaeT y 0JIb30BaTelIs BBOJ] UUCEN U CYMMHUPYET UX,
MOKa MoJb30BaTelNb He BBeAeT (. B KkoHIIe BEIBEAUTE CyMMY.
5. Onepatopsl break u continue
Hanumure nporpammy, KOTopas 3alpaiiiBaeT y Mojab30BaTelis BBOJ YUCEN 10 TeX MOp, MOKa OH
HE BBEJET OTpuLaTesnbHoe uncio. Mcnomas3yiite oneparop break /st BeIxoja U3 MUKIiIA.

Jomammuee 3aganue: OyHKUMH, CTPOKH M CIMCKH

1. Onpenenenue u BbI30B PyHKIMIA
Hanummure ¢yHkuuto, koTopas IpUHUMAET J1Ba YKCIIa U BO3BPALAET UX IPOU3BE/ICHUE.
Be13oBute 3Ty QyHKIIMIO U BBIBEIUTE PE3YibTaT.

2. ApryMeHTbI H IapaMeTpbI
Co3paiite GyHKIMIO, KOTOpasi IPUHUMAET CTPOKY U YHCIIO, a 3aTEM BBIBOJUT CTPOKY 3aJaHHOE
KOJIMuecTBO pa3. [IpoTecTupyiite GyHKIUIO ¢ pa3IMYHBIMU apTyMEHTaMHU.

3. OcHOBHbIE ONepPalU €O CTPOKAMHU
Hanummwure nporpamMMy, KoTopas 3alpaimBacT y M0oJIb30BaTels CTPOKY U BBIBOJUT €€ B BEPXHEM
pErucTpe, a TakkKe KOJIMYECTBO CUMBOJIOB B CTPOKE.

4. Co3naHue 1 MHUIHATU3ALHUSA CIHCKOB
CoznaiiTe ciucok U3 5 Balux JOOMMBIX PpyKTOB. BriBeIuTe €ro Ha sKpaH U J00aBbTE ellle
OJIUH (PYKT B KOHEIl CITHCKA.

5. MeTtoabl ciuckoB
Hanummure nporpaMMy, KoTopas co34aeT CIIMCOK YUCEN, 3aT€M yJaJsIeT U3 HErO OJIHO YUCIIO IO
UHJEKCY, COPTUPYET OCTaBIIMECS YKCIIa U BBIBOJUT PE3YNIbTaT.

IIpumepHbIe 321aHNUSA 110 IIPOCKTY

3ananue 1. Paciumpenue or4€éTHOCTH
Texkylyro OTYETHOCTb HEOOXOAMMO OOOTaTUTh HOBBIMH METPHKaMM, MOJb3YACh
JOCTYITHBIMU IaHHBIMHU.
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* [Ipunymaii MUHUMYM JIB€ JOMOJIHUTEIbHBIE METPUKHU, KOTOPbIE MOXHO PacCUMTaTh Ha
UMEIOIMXCSA JIaHHBIX, M TpefocTaBb Koa Ha Python ¢ BblumMcieHMeM NaHHBIX METPUK Ha
UMEIOLINXCS TabIUIaxX.

* J1o6aBb 3T METPUKH B TEKYLIYIO BEPCUIO PEIIOPTHHTA C TEJIErpamM-00TOM.

B pe3yabrare

* [Ipenocrass ipynb (aiin ¢ onucanueM u peaau3ayeld HOBBIX METPHK.

* OOHOBU PEMOPTHHI Yepe3 TeJerpam TakuM o0pa3oM, uTOObl pacdyéT M BU3yalU3alUs
HOBBIX METPHUK TaM TOSIBHIIUCH.

Kpurepun

1. Onucano (cnoBaMu B MapKJayHax) MUHUMYM JIBE METPUKHU, KOTOPbIE UMEIOT OTHOLIEHHUE
K OM3Hecy oHaiH-KuHOTeaTpa (1 6amt 3a Kaxayr METPUKY, MAKCUMYM 2)

2. JIns naHHBIX METPUK HpEACTaBICHbI NMpUMepbl kona Ha Python mis mx pacuéra B
nuHaMuke (1 6at 3a KaKIyr0 METPUKY, MAaKCUMYM 2)

2. CpaBHUTEIIbHBIC 3HAYCHUS TAHHBIX METPUK, a TAK)Ke rpa(UKN pacChUIAIOTCS TeJIerpaMm-
6otomM (1 Gamr)

3aganue 2. [Ipe3eHTanus pe3yJbTaTOB

HeoOxoaumo npe3eHToBaTh pe3yabTaThl Balleil padoThI

* Cpenaii crmaiapl pptx C JEMOHCTpalUei pe3yJbTaTOB TBOEW pabOThI, a TaKkKe C
JIEMOHCTpaIen

(MHAHCOBBIX M MPOAYKTOBBIX PE3yJIbTaTOB OHJIANH-KHHOTEaTpa (HE 3a0y/Ib UCIOIH30BAThH
MaTepuaibl U3 MPeabIAYIIero 3a/1aHus).

* Canmu Buzpeo (OBS/Loom/etc.) co CKpMHKAacTOM CIAHIOB M YCTHBIM OOBSICHEHHEM
COAEPKUMOTI0 Ha 5-7 MUHYT.

B pesyasbTare

* [IpenocraBs ciaiiasl B hopmare pptx

* [IpenocTaBb BUI€O C OOBSICHEHUEM CIIAHIOB

Kpurepun

1. InvHa BUAEO HE3HAUUTENIBHO OTIIMYAETCS OT YCTAHOBJIEHHOTO Kopuaopa S5-7 MuH. Barre
JUII0 HE 0053aHO OBITH HAa BUJIEO, HO C HUM, KOHEYHO Xke, ay4iie. (1.5 6anna)

2. Cnaiinel opopMiIeHBI € HMCHOJIB30BAHUEM BHU3YyalU3allM M JOJDKHBI OOBSICHATH
BBINOJIHEHHYIO paboTy U Ou3Hec oHaiH-KuHoTearpa. (1.5 6amia)

3. IlepBoe 3amanue, HapaBHE C IPYTUMHU METPHKAMH, YYTCHO B IIPE3CHTAIIUN U B BUJICO

(0.5 6anna)

3aganue 3. Texunueckoe 3aganue 1jass DWH

OO0mas pekoMeHAaIUA MO cAAYe 3aJaHUS

Heo0OxonnmMo o0paTuThes K AaTa HHXEHEpPaM U 3alpOCUTh JOT1. JaHHbIE

[Tpunymaii METpUKH, KOTOpbIE HEBO3MOXKHO paccuuTaTh HAa MMEIONIMXCSA TaOIHIAaX, HO
KOTOpBIE OBLITN OBI TTOJIE3HBI JIJIT MOHUTOPHUHTA

B pesyabrare

[IpenocraBp TekcT (He Oonee 2000 3HAKOB) C OMMCAHMEM HOBBIX METPUK U JaHHBIX
(BUTpUH), KOTOPBIE HYKHBI IJIsl UX pacuera

Kpurepun

1. B Texcre yka3zansl HeoOxoauMble Tadbnuiibl (0.75 Ganna)

* HaGop xosioHOK

e TUn naHHBIX

* CMPBICITOBOE HAITOJIHEHHE KOJIOHOK

* BpeMeHHO#1 MPOMEKYTOK, KOTOPBI XPaHUTCS B TAOIHIIE

* YacToTy OOHOBJIEHUS TAOIHIIBI

3. B Tekcre Ha3BaHBI U OMKCAHBI METPUKH, KOTOPBIE OYAYT CTPOUTHCS HA HOBBIX JAHHBIX, a
TaK)Ke OIMMCaH UX Ou3Hec-CMbICH U uHTepnpetanus (0.75 6ama)
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne i/t

3ananue

OTBeT

Komnerenmus

VkaxnuTe H3MEHSeMbli THUN JaHHBIX B Python,
KOTOPBII UCTIONB3YeT KBaJpaTHbIE CKOOKH.

list / crimcok

YK-6

Ykaxute, Kakre CKOOKH He00X0IUMO
WCTIOB30BaTh JUIsl TPYIITHPOBKH YCIOBUIA
(dbunmsTpanm B pandas.

Kpyrisie / ()

OIIK-2

df = pd.DataFrame({ 'id_client':[111,112,113]
, 'name':['MBaxos', 'MeTpos', 'UsaHoB']
, 'amt_debt':[5@,208,300]})
df.set_index('id_client', inplace = True)

Kakue u3 cnenyromux BeIpa>keHUI HE BEPHYT
omuoKy?

VKaXuTe MOAXOASAIINE OTBETHI Yepe3 3aIsTyro 6e3
npo0eos.

1 - df.loc[0, 'name’]
2 - df.iloc[0, 'name’]
3 - df.loc[111, 'name']

4 - df.iloc[0,1]

34143

I1K-3

Kaxue u3 cneayromux BeICKa3bIBAaHWN BEPHBI
OTHOCHUTEIBHO BBIPAKECHUS:

df.groupby('name").agg(all_debt =
(‘amt_debt','sum").reset_index()

1 - Mepamu rpylIMpOBKH SBJISIOTCSA name
amt_debt

2 - V3aMepenueM rpyIMpOBKH SIBJISIETCS name
3 - Unnexcamu pe3ynbTupyromero garagpeima
Oy/IyT yHUKaIbHbIC 3HAYCHUS U3MepeHUs (M
KOMOMHAIINN U3MEPEHNH)

4 - B pesynbTupytomeM natadpeiime Oynet tpu
cronbia: name, sum u all debt

2,3/32

OIlIK-2

B kakoi nmociie10BaTeabHOCTH JOKHBI OBIThH
pacCTaBIICHBI CIIEAYIOIINE CTPOKH, YTOOBI KO
orpaboTan?

Ykaxute nudpbl B HY)KHOH MMOCIIEI0BATEILHOCTH
yepes Tupe, 0e3 nmpooeIios.

1. def plus_one_func(x):
returnx+2+b

2. d=c+15

3. c=plus_one_func(b)

4-1-3-2

VK-6
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b =-5

if (a==3 & (b > 2 | b < -2)) & a > 3.5:
my_int = 1@

else:
my_int = 12

print(my_int)

UTto BBIAACT MaHHBIN Ko ? (1enbiM unciioM ¢ 0
3HAKOB IOCJIE 3aMSTON)

12/12.0/12,0

[1K-3

import numpy as np
a = np.arange(12).reshape((3, 4))
a[1,3]

UTto BBIAACT MaHHBIN Ko ? (1enbiM unciioM ¢ 0
3HAKOB TIOCJIC 3aITATON)

7/70/7,0

[1K-3

import numpy as np
np.array([[1, 2, 3], [4, 5, 6]1).shape[e] + np.array([[1, 2], [3, 4], [5, 6]1).shape[1]

UTto BBIAACT MAaHHBIN Kon? (TETBIM grciioM ¢ 0
3HAKOB TIOCJIC 3aITATOH)

41401740

[1K-3

mport numpy as np
= (2, 3)
= np.ones(a)

np.zeros(a)
np.full(a, al[@])
rint(sum(sum(x+y+z)))

i
a
X
y
z
P

YTo BBIAACT JAaHHBIN Kox? (LeIbIM YrciioM ¢ 0
3HAKOB IOCIIE 3aMSATON)

18/18.0/18,0

IK-3

10.

Brb1 roToBUTE HAaY4YHYIO NPE3CHTANIO O PE3yJibTaTax
Balliero UCCICOIOBAHUA B 00J1acTH SKOJIOTHH. Y Bac
€CTh CJICAYIOIIHNE JIEMCHTBI, KOTOPLIC Bbl XOTHUTC
BKJIFOYUTH B CBOIO IMPE3CHTALINIO!

1. BgreneHue B TeMy HCCIICIOBaHUSI.

2. MeromoJiorus, HCIIOJIb30BaHHAS I cOopa
JIAHHBIX.

1-2-3-45

[1K-4
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3. OcHOBHBIE Pe3ybTaThl HCCIIEIOBAHMS,
BKJIFOYas TpauKy U TaOJIUIIBL.

4. OOcyxJeHHe 3HAYMMOCTH PE3YJIbTATOB U UX
BJIMSHHE Ha 9KOJIOTHYECKYIO TIOJIUTHKY.

5. 3akio4yeHue ¢ peKOMEHIAUAMU TS
OyAyIIUX HCCIICTIOBAHHM.

Bonpoc: B kakoM nopsake cienyer pacioaokKUTh
9TU 3JIEMEHTHI B Balllel Ipe3eHTalnuu, YTO0bI OHA
ObLIa JIOTUYHOM U ITOCJIENOBATENBHON? YKaXUTE
IUQPH B HY’)KHOU ITOCIIEIOBATEIFHOCTH Yepe3 THpeE,
0e3 mpoOeIoB.
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