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1. Kparkas xapakTepucTHKA JUCHUILIUHBI (MOIYJIs1)

Pabouas mporpamma aucuuriuHbl (Moayisi) «Pa3Bemodnsiii aHanu3 qaHHBIX Ha Python»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — Marucrtpatypa no crneuuanbHoctd 02.04.01 Marematuka u
KOMITbIOTEpPHBIC Hayku, mpodpuiab «lIporpamma nByx gumiaomos HUY BIHID u LY
«ICKYCCTBEHHBI WHTEJUIEKT», YTBEP)KICHHBIA IPUKa30M MMHHCTEpCTBA HAyKH U BBICLIETO
obpazoBanus Poccuiickoit @eaepannu Ne 810 ot 23.08.2017 roga.

N3zyuenne nucuumiunabl (Moxyns) «Pa3Benounslii ananu3 gaHHbix Ha Python» momoraer
CTYJEHTaM OCBOUTB OJMH U3 CAMBIX IOMYJIIPHBIX U YHUBEPCAIbHBIX A3BIKOB IIPOrPaMMHUPOBAHUS,
IIMPOKO MCHOJIb3yeMBbIX B Hayke, OusHece u IT-unnycrpun. OcBoenue ocHoB Python nmo3Bomsier
3¢ (}eKTUBHO aBTOMATU3MPOBATh 3aJaud, aHAJIU3UPOBATh JAHHBIC M CO3/1aBaThb IPOTrPaMMHBIE
HPOAYKTHI, YTO 3HAYUTEIBHO pacIupseT NpodeccuoHaNIbHbIE BOSMOXHOCTH.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuurninnaa (MOAysb) BKIIIOUEHA B Y4€OHBIIH TUIaH IO TPOrpaMMe MOArOTOBKU
maructparypsl 1o HamparieHuo 02.04.01 MaremaTrika M KOMIIBIOTEPHBIC HAYKH, TPOGUIH
«IIporpamma ayx aumiomoB HUY BIID u LY «MckyccTBEHHBI MHTEIUIEKT» M BXOJIUT B
BapHaTUBHYIO YacTh bioka 1, popmupyemyro yyacTHHKaMu 00pa30BaTENbHBIX OTHOIICHHM, KaK
JTUCLHUILIIMHA TIO BBIOODY.

Jucnunnuza (MoAynb) usydaercsa Ha 1 wiu 2 xypee, B 1, 2, 3 unu 4 cemecTpe Ha BHIOOD.

Leasb n3ydyeHus: JUCHUTLUIMHBI (MOAYJIs1): GOPMHUPOBAHUE Y CTYJCHTOB 3HAHUN 0a30BBIX
KOHIIENIINI MPOrpaMMHUPOBaHMsI Ha si3bike Python miis pa3paboTKu MPOCTHIX MPOrpaMM U
pelICHHS TPUKIIAIHBIX 3a/1a4.

3agauu u3ydeHusi JUCHUNIUHBI (MOTYJIfA):

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

00BEKTOB ¥ MeTO1I0B Numpy /7151 paboThl ¢ MHOTOMEPHBIMH MAaCCHBAMU;

— (opMupoBanue 3HaHUS 00BEKTOB U MeTo A matplotlib u seaborn st BU3yanu3zanuu;

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

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

— ¢opMHpOBaHHE YMEHMsI MPOBOJUTH BBIYMCIECHUS M3 JUHEWHOW anreOpbl ¢ MOMOILBIO
MHOT'OMEPHBIX 00BEKTOB NUMpY;

— (GopMHpOBaHHE YMEHUSI CTPOUTH pa3IMYHbIC BUJBI IPa(UKOB € MOMOIIBIO OMOIUOTEK
matplotlib u seaborn;

— (opMupoBanue ymMeHus noakirovarses Kk API;

— (hopMHpoBaHHE YMEHHsS HACTpauMBaTh AaBTOMATHYECKYIO pPAacChUIKY METPUK Yepes3
TenerpaM-00Ta;

— (hopMHpoBaHHE YMEHHMSI pelIaTh MPHUKIaJIHbIE 3a/1a4M ¢ UCIIOJIb30BaHKEM python

— ¢opMHpOBaHHE YMEHHs HCIOJIb30BaTh OCHOBHBIE CpEACTBAa pazapOOTKHU: jupyter
notebook, jupyterhub;

— ¢opMHpOBaHUE HABBIKA PEIIaTh MPUKIIAIHbIE 33/1a4H C UCIIOJIb30BaHHEM python;

— ¢opMHpOBaHKE HABbIKA AaHATU3UPOBATh JaHHBIE C UCIIOIb30BaHUEM python

— (hopMHpoBaHKe HaBbIKA MIOJIMOTABIMBATh U 00padaThIBaTh JaHHbIE C TOMOIIbIO python;

— ¢opMHpoBaHHE HaBBIKA BHIOMPATh KOPPEKTHBIA THIT BHU3yaIW3alldMd W CTPOHTH
BU3yaln3aiuu cpeactBamu matplotlib u seaborn;

— ¢opMHpoBaHUE HaBBIKA HACTPANBATH MOAKIIOYCHHS K BHEIITHUM HCTOYHUKAM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmuu, ¢opmupyemMbie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJICHUH YU€OHBIX 3aHATUI B (hOpME KOHTAKTHOU pabOThl 00YYArOIIMXCS C EAArOrnYECKUMU

paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenumus

Conepxanue
KOMIIETCHIIUHU

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 peaarcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
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
3¢ hekTUBHOCTH U

PO ECCHOHATILHOTO POCTa

OIIK-2.

Crioco0eH co3gaBaTh U
HCCIIEN0BATH HOBBIE
MAaTeMaTH4YECKHUE MOJEIIN B
C€CTCCTBCHHBLIX HayKax,
COBepHIeHCTBOBaTL nu
pa3pabaTbiBaTh KOHIICTIIUH,
TEOPHUHU U METOJIbI

OIIK-2.1.

3HaeT OCHOBHBIC MaTEMaTUYCCKUE
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
npo0JieM B eCTECTBEHHBIX HayKaX,
MPOBOJIUTH UX aHATH3 U
BepHu(dUKaIUIO, a TAKKE
UHTEPIPETUPOBATD [10Jy4YECHHBIE
pe3yJIbTaThl B KOHTEKCTE HAyYHBIX
HCCIEIOBAHUI

OIlK-2.3

NMeet npakTHYECKUNA ONIBIT
CO3JIaHHS U UCCIIETOBAHHUS
MaTeMaTHYECKHX MOJIENIeH B paMKax
HAYYHBIX IPOEKTOB WIIH
HACCIEA0BAHNM, BKIIOYAs y4acTHE B
MyOIMKausIX, KOHPEPEeHIMX WIN
Koyadopauusx, rae obuin
pa3paboTaHbl 1 anrpoOUPOBAHBI
HOBBIE KOHIICTIITUH U METO/IbI

[K-3.

Crioco0eH pemiaTh 3a1a4u
npodeccuoHaIbHON

IK-3.1.

3HAaeT OCHOBHEIC MIPUHIOUAIIBI 1
MCTOJbI pCIICHUS 3a1a4
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JESATSILHOCTH,
(dhopMyIHpOBaTH PE3YIIBTAT,
YBUJICTh CJICJCTBUS
MOJTyYEHHOTO Pe3ysIbTara

npoeccCuoHaTbHOMN ICATEIBHOCTH, a
TaKke CIIocoO0bI POPMYITHPOBAHUS U
MIPEICTaBJICHUS 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,
BKJTIOYasl y4acTUE B MPOEKTaX, TC
OBUIN TIOJTyYCHBI PE3YIIbTAThI U
[IPOaHAIU3UPOBAHBI UX CICICTBHS,
YTO CIIOCOOCTBOBAIIO MPUHSATHIO
000CHOBaHHBIX PEIICHUH

[1K-4. CriocobeH myOaraHO
MPEJICTaBISITh COOCTBEHHBIC
" U3BECTHBIC HAYYHBIC
pe3yIbTaThI

[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
(hopMyIMPOBaTH CBOU Hay4YHBIC
Pe3yJIbTaThl, aIANITUPYS UX JIJIS
Pa3UYHBIX ayJAUTOPHH, & TAKKE
HCTIONb30BaTh BU3yallbHBIE CPEJICTBA
JUTSL YITYYIIICHUS BOCTIPUSATHS
nHhOpMaIuu

I1K-4.3.

Hmeer npakTHUECKUH OTBIT Y4aCTHSI
B HAYYHBIX KOHQEPEHIIUAX,
CeMHUHapax WM JPYTUX
MEPONPHATHUSX, TIE YCIIEIIHO
MPECTABIIsUT CBOM U U3BECTHBIE
Hay4YHBIE PE3yJIbTaThI, TOTyYast
00paTHYIO CBSI3b U B3aUMOJCHCTBYS
C ayiuTopue
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
HanmenoBanue
n/n Ounas gpopma TKY
pa3aena JuCHMIIHHbI .
AynuTtopHasi paboTa CamocTo | (Tekymuii KOHTPOJIH
(Monyas) KonTp
Jlexuuu | IlpakTnyeckun oIh ATEJIbHA 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 ak. u.)
O6vem Oucyuniunvt (MOOyan) 3
(6 3au. eo.)
4. CopepxaHue IMCUMILTHHBI (MO1YJIs1)

Neni/mm HaumenoBanue pasaesia Coneprxanue TUCHUILIHHBI (MOIYJIf) IO TeMaM

AUCHUNJINHBI (MO1YJIs1)

pa3paboTKH

BBenenue u HacTpoiika cpenbl

JupyterHub. KomannHas ctpoka

Cpena pazpabotku: Jupyter Notebook, Google Colab,

Pandas

HUMU paboTaTh

OcHoBHBIE CTPYKTYpHI AJaHHbIX: DataFrame, Series. ba3oBsie
metoxabl DataFrame (head, tail, info, describe, dtypes, shape, len,
nposepka Ha null). Ummopt/3kcnopT AaHHbIX: (aiiib, 0a3bl
nansbix. Cnadicuar U ¢unerpanus DataFrame: mo konoHkawm, 1Mo
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 IPOIYKTOBBIE METPUKHU M KaK C

NumPy

YerpoiictBo NumPy u mapaaurma oceil. Bekropasie

BBIUMCJICHUA: CKaJIsIp, BEKTOP, MaTpuia. Onepaiu ¢ OCSIMHU.
[IpakTrueckne 3agaun Ha NumPy: nuHeiiHas anreopa,

YIPOLICHUE BHIYUCICHUH, BpEMEHHBIE PSAJIbl M IPOTHO3UPOBAHHE

API and Virtual machine

Konuenuust API: with token, without token. IToxkmouenne k
API, Tpancdep nannbix. [IpoexkTrpoBaHue apXUTEKTYPHI TOTOKOB
naHHbIX. PaboTa Ha BupTyansHo# MammHe: Cron, command line

Busyanuszamnus

Matplotlib, Seaborn, Plotly

OcHOBHBIE TUIIBI BU3YyaJIW3aluii: plot, scatter, bar. Beioop
BU3YyaJIM3aIliH 110/T KOHKPETHYIO 3a/1a4y. bubmmorexu:
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IPOM3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMepuoAa OOydeHHUs IOoJIydaeT HHIMBUAYaJlbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 Jr000i TOUYKH, T1ie eCTh NOAKII0oUeHHe K ceTu MHTepHer,
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.

Ocnosnas numepamypa:

1. Yepubrmues, C. A. OcHOBBI TporpamMmmupoBanus Ha Python : yueOHuk mst By30B / C. A.
Yepusblmes. — 2-e u3f., nepepad. u gomn. — Mocksa : M3natensctBo KOpaiit, 2025. — 349 ¢. —
(Beiciiee o6pazoBanme). — 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 aiis By3os / 1. 1O.
®enopoB. — 6-e uzn., mepepad. u gon. — Mocksa : U3znarensctBo HOpaiit, 2025. — 187 c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-19666-5. — Tekct : dS1IeKTpoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL.: https://urait.ru/bcode/556864.

6. MaTepuajabHO-TEXHHYECKOe ofecreyeHmne

VYHUBEpCUTET pacnojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IPAaBUJIaM U HOpMaM U 00eCceurBaroIlel NpoBeAEHUE BCEX
BUJOB JUCUUIUIMHAPDHOW W MEXINCUUIUIMHAPHONW ITOATOTOBKH, IPAKTHUYECKOM M HAY4HO-
HCCJIEIOBATENIBCKOM paboT 00yyaronuXxcsl, IPe1yCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHUM CEeMHUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHAVBUAYAJIBHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJISI U IPOMEKYTOYHOM aTTECTAllH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro ob6opynoBanus. IloMerieHuss yKkoMIIeKTOBaHbl ClIEHUAIN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHUMM CPEJICTBAMHU OOYy4YEHMs, CIYyXallMMU JJIs MPEeACTaBlIeHUsl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenue nucturiauHbl (MOAYJs1) 00€CIIeunBaETCs B YUEOHBIX ayIUTOPHUSIX, OCHAIIIEHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOUAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00yUYaIOIIKUXCsI, B TOM YHCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIMIAMH M JIMIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAILEHbI KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu «MHTepHeT» M
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
YHClle AJNEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢ecCHOHaIbHBIM 0a3zaM
JTAHHBIX 1 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 | Enunas koyuekuus iupoBBIX 00pa3oBaTeIbHBIX PECYPCOB

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 JIMIICH3HOHHOE
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) | sapyGesxnoe | muuensmonnoe

Cucremsbl ynpapieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGeskHoe | nuuensuonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apyOexHoe JIIIEH3HOHHOE

HyperV

CnpaBo4YHO-IPAaBOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBouHO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencrBa aHTHBHPYCHOIi 321U THI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca CranaapTHeIid Russian

Edition

IlakeTbl MPOrPaAaMMHBIX CPEICTB M OHOITHOTEK:

AutoPsy 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe

Cucrembl ynpajieHusi ouéanorpaguyeckoii uHpopManmeii:
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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
CepBHuCHI U CTYKObI:

Bind 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe

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

B nporiecce nzydeHus AUCHUILTUHBL (MOYIsl) «Pa3BeouHblii aHaM3 JaHHBIX Ha Python» B
paMKax TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH HCIIOIB3YIOTCS TaKUE BUJbI y4eOHOH padoOThI, Kak
JEKIUH, MPAKTUYECKUE 3aHATHUS, JOMAIIHHE 3aJaHus, IMPOCKT, a TaKXKE pPa3JIMYHbIC BUJIbI
CaMOCTOSTEIbHOW pabOThl OOYYArOIMXCSl IO 3aJaHHI0 TperojaBaTeis, HalpaBJIeHHbIC Ha
pa3BUTHE HaBBIKOB npohecCuOHATBLHOM JIEKCUKH, 3aKperieHue MPAKTUYECKHUX
po)eCCHOHAIBHBIX KOMIIETEHITNHN, TTOOLIPEHUE HHUIUATHB.

Jlexyus — cuUCTEMAaTHYEeCKOEe, IOCIEIOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce nekmnmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIU: KPAaTKO 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 (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBETHI Ha BOIPOCHI MIPEMOJaBATEN U yYaCTHE B TUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TEMOU OOCYXKICHHsI, MPOYUTATh HEOOXOIMMbIE MAaTepUaANbl U IMOATOTOBUTH BOIPOCHL. BakHo
aKTHBHO CJIYIIaTh 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 OOCYXKIACHHUE 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 padOThI, pa30UB MPOEKT Ha 3TAIbl C YKa3aHUEM CPOKOB BBITTOJIHEHUS
KQ)XJI0TO U3 HUX;
— HUCHOJB3yHTE pa3HOOOpa3Hble HCTOYHUKM HHGOpMAIMM W WHCTPYMEHTHI 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.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMaM HEJIEH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMH BBINIOJTHEHUs. PexoMmeHayeTcs pa30uBaTh 3aJaHusl Ha STalbl, YTOOBI
n30exarb NEperpy3kd W Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3idyHble HCTOYHUKU
UH(OpMaLKK, BKIIIOYasi yueOHUKH U OHJIAWH-PECypChl, Ui 0osiee Iiy00oKOro MOHUMAHHUS TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIYOJEHHOE
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHON JUCITUTIITNHBI (MOTYJIS).

B nporiecce camocTosTenbHOM pabOThI CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiaMH Mpu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, U3yUEHUE JIOMOJHUTEIbHBIX TEM, BBIIOJHEHHE YyUeOHO-UCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuunanHe (moay.aaio) «Pa3Benounbliii aHaau3 JaHHbIX HA Python».

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 TIPOBOJUTCS OIICHKA KOMIIETCHIIHH, CPOPMUPOBAHHBIX IO TUCIUILINHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCcTaluu
UCIIONIB3YETCS JIeCcATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIILHON KON 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 OCMBICHISCT JAUCHUIUIMHY (MOJYJIb).

On CaMOCTOSTETHHO u JIOTHYECKH
MOCJIC/IOBATENIbHO OTBEYACT HA BCE BOIPOCHI,
aKLUEHTUPYS BHUMaHUE Ha HanOoiee BayKHOM.
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
3agaun. CTYJEHT XOPOIIO 3HAKOM C METOaMH
UCCIIeIOBAHUS, HEOOXOTUMBIMU TSt
HpaKTH‘IeCKOfI JCATCIBbHOCTH, u yYMEET
CBA3BIBATH TEOPETUICCKUE ACTICKTHI
JUCHUTUTHHBL  (MOAYJ) € MPAKTHYSCKUMHU

3aJla4aMHu.
7 Xoporo 3auTeHo CrygeHnT o0OmamaeT B3HAHUSIMH TpEaMeTa
Xopomo 3a4yTeHo MOYTH B TIOJHOM o0OBbeMe  paboueit

nmporpaMmMmbel 1 CaMOCTOATCIIbHO, JIOTHUYCCKH
MOCJIeIOBATEILHO M BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMAHUE HA
Hambosee 3HAYMMbBIX MOMeHTax. OH ymeeT
aHATU3UPOBATH, CPaBHUBATH,
KJIACCU(PHUIIMPOBATD, 000011aTh,

KOHKPECTHU3HUPOBATL U CHUCTEMATU3UPOBATH
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)

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 METO/AaMHU HCCIIEI0BaHUs,
HEOOXOIUMBIMH JULSE MIPaKTHYECKOM
HIeSTEeIbHOCTH, M yMEET  CBS3bIBaTh
TEOPETUYECKHE  aCMeKTbl IpeaMeTa ¢
MPAaKTUYECKUMHU 33Ja4aMH.

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

4 Y 10BIETBOPUTENHHO 3a4TeHo JUCIUILIMHE  (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 MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIICIOBAHUSI.

3 He cnan He zautreno | CtymeHT He oBJamen  00S3aTENbHBIM
He cnan He 3aureno MHHHUMYMOM 3HaHUU 1O INpeaMeTy U HE
He cian He 3aureno | MOKET OTBETUTb HA BOINPOCHI, JAXKE €CIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCIILHBIC

HaBOJISIIIIUE BOIIPOCHI.

Hucnunnuna (Monynb) «PasBemounblit aHanu3 naHHBIX Ha Python» oneHuBaercs
CJIEIYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoanuectBo Onucanne

Homamraue 3amanus | 80% 5 [Mucemennas padota ¢ HabOpoM 3a/1a4, KOTOPBIE HYKHO
PEUINTH 32 OrPAHUYCHHOE BPEMs

ITpoekr 20% 1 3amuTa NpoeKTa

®opmyJia pacyéra UTOrOBOM OIEHKH MO AUCHUILIMHE (Moay.aw) «Pa3BenouHbii
a”HaJu3 JaHHbIX Ha Python»: «0,8 x cpeanee 3a nomaiHue 3aganus + 0,2 X MPoeKT».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOLIMUXCS 110 JMCHHUIINHE (MOLYJII0)
IIpumepHbIe fOMALIHKE 3a]aHUSA

Jdomammnee 3aganue: Python s aHaM3a JaHHBIX M CHHTAKCHYEeCKHE KOHCTPYKIUH

1. UcTopus n ocodenHoctu s3bika Python
Hanummre kpatkuit 0630p (150-200 cioB) o ToM, Korja u nodemy Obu1 coznad Python, a Takxke
0 €ro OCHOBHBIX 0COOEHHOCTSIX.

2. YCTaHOBKA M HACTPOHKA OKPYKEHUS
Ycranosure Python u Hactpoiite cpeny paspadotku (Hampumep, PyCharm unu VS Code).
CrenaiiTe CKpUHIIOTHI IPOLIECCA YCTAHOBKH M HACTPOMKH, a 3aTEM HAMUIINTE KPAaTKOe
omrcanue (50-100 cioB) 0 TOM, Kak BbI 3TO CACIAIH.
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3. OcHOBHBbIE CHHTAKCHYeCKHe KOHCTPYKIIUH
Hanummure nporpaMMy, KoTopas 3ampaiiuBacT y 10oJIb30BaTelsl €ro UM U BO3pacT, a 3aTeM
BBIBOAUT coobiienue B popmare: "[Ipuser, [ums]! Tebe [Bo3pacT] met."

4. YucnoBble THIIBI
CoznaiiTe mporpaMmy, KOTOpast 3alpaliiBaeT y Mojab30BaTelisd JBa yncia (1ejaoe u ApoOHoe),
BBINOJIHSICT HAJl HOIMHU apru(METHUECKHE ONIepaluy (CI0KEHUE, BEIUNTAHNUE, YMHOKCHUE,
JIEJICHNE) U BBIBOJUT PE3YJIbTaThl.

5. Jlornyeckue TUIIBI M ONIEPATOPBI
Hanummure nporpaMmmy, KOTopas 3arpaiiuBaeT y 1oJb30Baress ABa OyaeBbIX 3HAYCHUS
(manpumep, True nnu False), u BeIBoauT pe3ynbrat jgorudeckux onepauuii (AND, OR, NOT)
HaJl HUMHU.

Jlomaminee 3aganue: Y cJI0BHS M IUKJIbI

1. Oneparop if, elif, else
Hanumure mporpammy, KoTopas 3arpaniaBaeT y mojb30Barelis oneHKy (uucio ot 1 1o 100) u
BBIBOJUT COOTBETCTBYIOIIUM TEKCT B 3aBUCUMOCTH OT OIIeHKHU (Hampumep, "OTinano",
"Xopomo", "Y noBnersopurensHo", "HeynonersopurensHo").
2. Jloruyeckue onepaTopsl
CoznaiiTe mporpammy, KOTOpasi 3alpaliiBaeT y MOJIb30BaTEINs [BA YUCTIa U BHIBOJMT, SBISETCS
JIM TIEPBOE YUCIIO OO0JIbILIE BTOPOr0, MEHBIIE UJIU PABHO, UCIIONb3Ys JIOTHYECKUE ONIEPATOPHI.
3. Huxua for
Hanumure nporpammy, KoTopasi BHIBOAUT BCE YeTHbIE unciia oT 1 g0 50, ucnons3ys muki for.
4. Huka while
Cozpnaiite nporpamMmy, KOTOpast 3alpalliiBaeT y 0JIb30BaTelIs BBOJ] UUCEN U CYMMHUPYET UX,
MOKa Mojb30BaTelnb He BBeAeT (. B KoHIle BbIBeAUTE CyMMY.
5. Onepatopsl break u continue
Hanumure nporpaMmmy, KOTopas 3alpaliiBaeT y MoJib30BaTess BBOJ YHCEN 0 TeX MOop, MOKa OH
HE BBEJET OTpuLaTesnbHoe uncio. Mcnomas3yiite oneparop break /st BeIxoja U3 MUKIiIA.

Jomammuee 3aganue: OyHKUMH, CTPOKH M CIMCKH

1. Onpenenenne u BbI30B QyHKIMIA
Hanummure gyHkiunto, koTopas NpUHUMAET J1Ba YKCJIa U BO3BPAILLAET 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. IIporecTupyiite GyHKIHUIO ¢ pa3IMYHBIMUA apTyMEHTaMHU.

3. OcHOBHBbIE ONepPalU €O CTPOKAMU
Hanummre nporpaMmmy, KOTopas 3alipallliBacT y MOJIb30BATEN CTPOKY U BBIBOJUT €€ B BEPXHEM
perucTpe, a Takke KOJIM4eCTBO CUMBOJIOB B CTPOKE.

4. Co3naHue 1 HHULUATU3ALHUSA CIIHCKOB
Co3zpaiite circok u3 5 Bammx JOO0UMBIX PpyKTOB. BEIBeIMTE €ro Ha sKpaH U J00aBhTE €IS
OJIUH (PPYKT B KOHEIl CIIMCKA.

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

IIpumepHBbIe 321aHUSA 110 IIPOCKTY

3ananue 1. Paciumpenue or4€éTHOCTH
Texkylyro OTYETHOCTb HEOOXOAMMO OOOTaTUTh HOBBIMH METPHKaMM, MOJb3YACh
JOCTYIIHBIMHA JaHHBIMH.
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* [Ipunymaii MUHUMYM JIB€ JOMOJIHUTEIbHBIE METPUKHU, KOTOPbIE MOXHO PacCUMTaTh Ha
UMEIOINXCS JaHHBIX, M MPeNocTaBb KoJ Ha Python c BblYmMCIeHHMEM NaHHBIX METPUK Ha
UMEIOLINXCS TabIuIax.

* 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 MOSBHIIUCH.

Kpurepun

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

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

2. CpaBHUTEIIbHBIC 3HAYCHUS TAaHHBIX METPUK, a TAKXKe rpa()uKu pacchUIAlOTCs TeJIerpam-
6otom (1 Gamr)

3aganue 2. [Ipe3eHTanus pe3yJbTaTOB

HeoOxoaumo npe3eHToBaTh pe3yabTaThl Balleil padoThI

* Cpenaii crmaiapl pptX C JEMOHCTpallMed pE3yJbTaTOB TBOEH pabOTH, a TaKke C
JIEMOHCTpaIen

(MHAHCOBBIX M MPOAYKTOBBIX PE3yJIbTaTOB OHJIANH-KHHOTEaTpa (HE 3a0y/Ib MCIOIB30BATh
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

* [IpenocraBp BII€O ¢ OOBSICHEHUEM CITAlIOB

Kpurepun

1. InvHa BUAEO HE3HAUUTENBHO OTJIMYAETCS 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 C HCIOJb30BAaHUEM BHU3YaIU3AMA U JOJDKHBI OOBICHATH
BBITOJIHEHHYIO paboTy U Ou3Hec oHaiiH-KuHOTearpa. (1.5 6anna)

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 HA MMEIOLIUXCA TaOIHIaX, HO
KOTOpbIE OBLITU OBI TTOJIE3HBI JIJIT MOHUTOPUHTA

B pesyabrare

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

Kpurepun

1. B Texcre yka3zansl HeoOxoauMble Tadmuibl (0.75 6anna)

* HaGop xosioHOK

e TUn naHHBIX

* CMPBICITOBOE HAITOJIHEHHE KOJIOHOK

* BpeMeHHOI TPOMEXYTOK, KOTOPBI XpaHUTCS B TaOJIUIIE

* YacToTy OOHOBJIEHUS TAOIHIIBI

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

Ne i/t

3ananue

OTBeT

Komnerenmus

ComnocTaBbTE THITBI ITAHHBIX U UX OMUCAHMS:
1 - list (criucok)

2 - tuple (kopTex)

3 - set (MHOXECTBO)

4 - dict (cnoBaps)

A - VI3MeHseMbIi THI TaHHBIX, KOTOPHIi
ONpeAEIISIETCS NapaMy KIH0Y-3HaYEHNE

b - 3MeHsieMblii TUIT JaHHBIX, KOTOPHIA MOXKET
XPAHUTh Pa3HbIE TUIBI JAHHBIX U UCIOJIb3YET
KBaJIpaTHBIC CKOOKHU

B - HenzmensieMblid TUI JTaHHBIX, KOTOPBIA MOYKET
XPAHUTh Pa3HbIE TUIBI JAHHBIX U UCIOJIB3YET
KpYTJble CKOOKH

I' - U3MeHsieMblii TUIT JaHHBIX, KOTOPBIA XPaHUT
TOJBKO YHUKAJIbHbIC 3HAYEHUS

OTRBeT 3amuIly B MOCJICIOBATEILHOCTH OYKB 0¢3
Mpo0OeIIoB ¥ 3HAKOB MpennHaHus, npumep: AbBBI'

BBIr'A

YK-6

[Tyctb ecTh cnemyrommii gatadpeiim:
df = pd.DataFrame({'name':[ "Hsanos’, 'Tllempos’,
"Usanos'], 'amt_debt':[50,200,300]})

Kaxoe u3 cnenyromux BeipaxkeHuir orpaboTaer 6e3
omnoOku?

1 - df[df['name']="MBanos' & df['amt_debt]>100]
2 - df[df['name']=="MBanoB' & df{'amt_debt]>100]
3 - df[(df['name']='"MiBanoB") &
(df['amt_debt]>100)]

4 - df[(df['name']=="UBanoB") &
(df['amt_debt]>100)]

OIIK-2

df = pd.DataFrame({ 'id_client':[111,112,113]
, 'name':['MeaHo', 'MeTpos', 'UsaHoe']
, 'amt_debt':[5@,200,300]})
df.set_index('id_client', inplace = True)

Kakue u3 cieayrommx BeIpaKeHUI He BEPHYT
omuoKy?

VKaKHUTE MOIXO/ISIIIE OTBETHI Yepe3 3arsiTyio 0e3
po0eoB.

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

4 - df.iloc[0,1]

34/43

IK-3
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Kakue u3 CJICOYIOIUX BBICKA3bIBAHUN BCPHBI
4, OTHOCHUTCJILHO BBIPAXKCHUA:

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

1 - Mepamu rpyIIUpPOBKY ABJISIOTCSA Name
amt_debt

2 - V3aMepenueM rpyImupOBKY SBJISIETCS name
3 - UHnexkcaMu pe3ysbTUPYIOLIETO naTadperiMma
OyAyT YHUKaJIbHBIC 3HAYCHUS U3MEPEHUs (MU
KOMOWHAIINA NU3MEpPEHN )

4 - B pesynprupytomieM natadpeiiMe OyaeT Tpu
cTonbmua: name, sum u all_debt

2,3/32

OIIK-2

5. B kaxoii mocnenoBaTesHOCTH JTOJDKHBI OBITH
paccTaBieHbI CIEAYIOIIUE CTPOKH, YTOOBI KO
otpaboTain?

Yxkaxute nudpel B HY)KHOH ITOCIEI0BATEIHHOCTH
yepes Tupe, 6e3 mpooeIos.

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

2. d=c+15

3. ¢ =plus_one_func(b)

4-1-32

YK-6

if (a==3 & (b > 2 | b < -2)) & a > 3.5:
my_int = 18

else:
my_int = 12

print(my_int)

UTto BBIAACT MAaHHBIN Kon? (LeTbIM grciioM ¢ 0
3HAKOB TOCJIC 3aIIATON)

12/12.0/12,0

I1K-3

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

YTo BBIAACT JAaHHBIN Ko1? (LEIbIM YrciioM ¢ 0
3HAKOB IOCIIE 3aMSATON)

7/70/7,0

IK-3

8. 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]

41401740

IK-3
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YTo BBIAACT MaHHBIN Koa? (LEeIbIM rciioM ¢ 0
3HAKOB IOCJIE 3aMSATON)

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

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

1
a
X
y
z
P

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

18/18.0/18,0

[1K-3

10.

Brl roToBUTE HayyHYIO IPE3EHTALIUIO O Pe3yJIbTaTax
BaIIIer0 MCCIICOBAHUS B 00IACTH KOJIOTUH. Y Bac
€CTh CJIECIYIOIINE 3JIEMEHTBI, KOTOPHIE BBl XOTUTE
BKJIFOYUTDH B CBOIO IPE3EHTALIUIO:

1. BBexeHue B TeMy UCCIIEIOBaHUSI.

MeTtoom0rusl, UCTIOIb30BaHHAs IS cOOpa
TaHHBIX.

3. OCHOBHBIE pe3yJIbTaThl UCCIICIOBAHUS,
BKJItOYas rpauKe U TaOJIHIIBL.

4. OOcyxJeHne 3HaYMMOCTH PE3yJIbTaTOB U MX
BIIMSIHUE HA 9KOJIOTHYECKYIO ITOJIUTHKY.

5. 3axmodeHue ¢ peKOMEHIAHIIMHE IS
OyAyIlIUX HCCIIeIOBaHHA.

Bomnpoc: B kakoMm nopsike ciieyeT pacnoIOKUTh
9TH DIIEMEHTHI B Balllei MPe3eHTalnu, YTOOBI OHA
ObLTa JIOTMYHOH M MOCIEN0BaTEIbHON? YKaKUTE
nupsl B HY>)KHOH MOCIEI0BATEILHOCTH Yepe3 TUpe,
0e3 nmpoOeIToB.

1-2-3-45
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