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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PaGouas nporpamma nuciuruiiabl (Moayis) «OcHoBbI Pythony coctaBneHa B cOOTBETCTBUU
¢ (emepabHBIM TOCYIAapCTBEHHBIM O00Opa30BaTEIbHBIM CTAHIAPTOM BBICHIET0 00pa3oBaHUS —
maructpatypa no cnemuaibHocT 02.04.01 MaTtemaTHka M KOMIBIOTEPHBIE HAayKd, MPOQHIb
[TpoayKTOBBIIT MEHEIKMEHT, YTBEP)KIEHHBIM MpUKa3oM MUHUCTEpCTBA HAYKH M BBICIIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

Nzyuenue aucuurmiaunbl (Moaynsi) «OcHoBbl Python» momoraer cTyJeHTaM OCBOUTH OJIUH
U3 CaMbIX MOMYJSPHBIX ¥ YHUBEPCATBHBIX SI3bIKOB TIPOTPAMMUPOBAHUS, ITUPOKO UCTIOIB3YEMBIX
B Hayke, OmsHece u IT-unmyctpuu. OcBoenue ocHoB Python mno3Bomser sddexTuBHO
AaBTOMATH3UPOBATh 33J]auy, aHAIM3UPOBAThH JTAHHBIE U CO37aBaTh IPOTPAMMHBIE IPOIYKTHI, YTO
3HAYUTENIbHO paclIupsieT NpodecCHOHaIbHbIE BO3MOKHOCTH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHBIE HAyKH, Mpoduin
[TpoayKTOBEIII MEHEDKMEHT U BXOJIUT B 00s13aTeIbHYIO YacTh bioka 1.

Hucnurnnuna (Moayinb) usydaercs Ha 1 kypce B 1 cemectpe.

Heap u3yyeHuss IUCHUILUIMHBI (MOAYJIs): (pOpMHpPOBAHHUE Yy CTYIEHTOB 3HAHUMN 0a30BbIX
KOHILIETIMI MporpaMMupoBaHusi Ha s3plke Python st pa3paboTkum mpocThIX IMporpamm U
pelIeHys MPUKIAaIHbIX 3ajad.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— ¢opmupoBaHrE 3HAHHS OCHOB CHHTakcuca Python: monsTne mepeMeHHOMW, mMpaBuia

MMEHOBaHMsI, OCHOBHBIEC THIIBI JaHHBIX (int, float, bool), a Taxke crmocoObl MPUBEICHUS THUIIOB;

— ¢opmHpoBaHUe 3HaHUA 0a30BbIX ApUPMETUUECKUX ONEpaLMii U paBuil paboThl C HUMH,
¢bynkuuit B Python: ompeznenenue, 1enu, MCHONb30BAaHUE BCTPOEHHBIX U IOJb30BATEIBCKUX
¢byHkuui, paboTa ¢ apryMmeHTaMu U 00J1aCThI0 BUAUMOCTH MIEPEMEHHBIX;

— (hopmupoBaHue 3HaHUS 0 pabote ¢ (aiinamu B Python: oCHOBHBIE peXUMBI OTKPBITHS,
YTEHUE W 3aIHCh AaHHBIX, CTPYKTYP JaHHBIX: OCOOCHHOCTH MHOXXECTB W CIIOBAPEH, OTIINYHS OT
JPYTUX KOJUIEKIMHA 1O CKOPOCTH BBITTOJHEHHS OTIEPAIUN M WX UCIIOJIh30BAHNUE;

— (QopMupoBaHuEe 3HAaHUS HCIONB30BaHUS MoayJed u Oubnmorek Python, crocoOwr
UMIIOPTAa U TOKIIOUEHHsI, OCHOBHBIE (DYHKIIMU CTaHIAAPTHON OMOJIMOTEKH, OCHOB BU3YyaJIU3alluU
JaHHbIX: 6ubnmoteku matplotlib 1ist moctpoenus rpadukoB u wordcloud nis coznanus o01akoB
CJIOB,;

— ¢opMHpOBaHHE YMEHHs CO3[aBaTb U HCIOJb30BaTb IIEPEMEHHBIEC, BBIIOJIHATH
NPUBEJCHUE TUIIOB M Ha3bIBaTh NEPEMEHHBIE OCMBICIIEHHO, OOBSABIATh M BBI3BIBATh (DYHKIIMH,
UCTIOJIB30BaTh APTYMEHTHI, JIOKAIBHBIE U TI100aIbHBIE IEPEMEHHBIC;

— (opMupoBanue yMeHUS TPUMEHATh QYHKIIUH JJIs1 00pabOTKH CTPOK W YHCEII, CO371aBaTh
CTPYKTYpPBI JJIi MHOTOKPAaTHOTO HWCIOJB30BaHUS Koja, paborate ¢ (aiimaMu: OTKpPHIBATh,
3aKpbIBaTh, YUTATh, 3alHCHIBATH JaHHBIC, WCIIONB3YS KOHCTpYKIMIO Wwith, co3maBate u
MOJIUGHUIMPOBATE MHOXKECTBA W CJIOBAapH, BBIOJIHATH OCHOBHBIE omepanuu (0O0beAUHEHHE,
nepeceyeHue, pa3HOCTh) U YIPABIATh JOCTYIIOM K JIEMEHTaM CIIOBaps;

— ¢opMHpOBaHHE YMEHHMS UMIOPTUPOBATH MOJAYJH, MPUMEHATh (PYHKIUMH CTaHIApTHOU
OMOIMOTEKH /ISl PEIIeHUs] TPUKIIAJAHBIX 33]a4, CTPOUTh MPOCTHIE BU3YATU3AIMH TaHHBIX, TAKUe
Kak rpa)uKu, TUCTOTPaMMEBI B 00J1aKa CIIOB,;

— ¢opMHpoBaHUE HaBBIKA CTPYKTYPHUPOBATh W OPTraHU30BHIBATH KOJ C HMCIIOJIB30BAaHHEM
NepeMeHHbIX, QYHKIUN, Moaysed u (aiinos, 3 PexkTUBHO NMpUMEHATH Gailyibl A1 XpaHEHUS U
oOMeHa JaHHBIMH MEXTy 3aITyCKaMHt TPOTPAMMBIL;
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— (GopMHpOBaHNE HABBIKA UCIIOJIB30BaTh MHOXKECTBA U CIIOBApU ISl ONTUMHU3ALUH TOUCKA
U XpaHEHHS JaHHBIX, pa3pabaThIBaTh MHOTOCOCTABHBIE CTPYKTYPBI IaHHBIX, IPUMEHSISI CIIOBapH U
MHOKECTBA JJIs YIPOLIEHUs JOCTYIIA K JAHHBIM;

— ¢opmHupoBaHKE HABbIKA HAXOIUTHh U MPUMEHATHh HY)KHBbIE (DYHKIHMU U3 OUOIMOTEK IS
NOBBIIIEHUS (PYHKIMOHATBHOCTH KOZA, aHAJIM3UPOBATh M IPEICTABIATH JAHHBIE C MOMOIIBIO
rpadMKOB U BU3yallu3aluii, iesast pe3yabTaThl HarJIAAHBIMU U IOHATHBIMHU.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHS IUCIHHILIMHBI (MOIYJsS) IpH
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU

paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenuus

Conepxanue
KOMIECTCHIINH

HNupukarop
KOMIIeTeHIINH

IlepeyeHb MJIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AucCHHIINHE (MOTYJIIO)

OIIK-3.

Cnoco0OeH caMOCTOSITENBHO
C03/1aBaTh IIPHUKIIAIHBIC
MpOrpaMMHBIE CPEACTBA Ha
OCHOBE COBPEMCHHBIX
WH()OPMAITHOHHBIX
TEXHOJIOTHH U CETEBBIX
PECYPCOB, B TOM YHUCIIC
OTEYECTBEHHOT'O
MIPOU3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIC MPUHIIMIIBI
MIPOTPaMMHUPOBAHUS, APXUTEKTYPHI
MPOTPaMMHOI0 00eCTICUeHUS U
COBpPEMEHHBIE SI3BIKU
MIPOTPaMMHUPOBAHUS, a TAKKE
0COOCHHOCTH OTE€YECTBEHHBIX
WH(POPMALMOHHBIX TEXHOJIOTHI 1
CETEeBBIX PECYPCOB

OIIK-3.2.

YMeer pazpabaTbIBaTh NPUKIaTHbIE
IIpOrpaMMHBIE CPECTBA, UCTIONB3YS
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, a TAK)KE HHTETPUPOBATh
HX C CETEBBIMH pecypcamu AJIs
pelIeHns] KOHKPETHBIX 33134

OIIK-3.3.

HNMeet NpakTUYECKUNA OIBIT
pa3paboTKu MPOTrpaMMHEIX CPEJICTB,
KCIIOJIb3YEMBIX ITPU TOCTPOECHUU
MaTeMaTH4YeCKUX MoJjelieii B
€CTECTBEHHBIX HAYKax

[1K-6.

Crioco6eH pa3pabaTsiBaTh
MporpaMMHoOe o0ecreueHune
JJ1d pEeIICHUA MMPUKIIaIHBIX
3amad B chepe
MPOJTYKTOBOTO
MEHEPKMEHTAa

[1K-6.1.

3HaeT OCHOBHBIE SI3BIKU
IPpOrpaMMUPOBAaHUSA, METOIBI
pa3paboTKH MPOrpaMMHOTO
obecrnieueHus, a TaKXKe MPUHIIATIBI
MIPOEKTUPOBAHUS U aPXUTEKTYPBI
HpOI‘paMMHbIX CHCTEM,
MIPUMEHSEMBIX B TIPOAYKTOBOM
MEHEKMEHTE

[K-6.2.

YMeeT aHanu3upoBaTh NPUKIIAHBIE
3aJ1a4yu, pa3padaTbiBaTh aJrOPUTMBI
U PEaIM30BBIBATh UX B BUJIE
IPOrpaMMHOI0 00eCIICUEHHUS,
UCIIOJIB3YS COBPEMEHHBIC
WHCTPYMEHTBI U TEXHOJIOTHH, a
TaKXe MPOBOJMTH TECTUPOBAHHE U
OTJIaJIKY CO3JAHHBIX PELICHUI

[K-6.3.

HNMeet npakTHYECKUNA ONBIT
pa3paboTKH MPOrpaMMHOTO
oOecrniedeHus B paMKax pealbHbIX
MIPOEKTOB, BKJIIOYAsl y4acTHE B
KOMaHJax, r71¢ ObUTH YCIIEIIHO
peann30BaHbl PEIICHUS IS
KOHKPETHBIX MPHUKJIATHBIX 33124
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
HanmenoBanue
n/n Ounas gpopma TKY
pa3aena JUCHMILIHMHbI .
AynutopHasi paboTa CamocTo | (Tekymuii KOHTPOJIH
(Monyas) KonTp
Jlexuuu | Mpaktudeckn | = | siTeabHa ycneBaeMoCTH)
€ 3aHATHA s1 paboTa
1 | OcHOBBHI 3 3 8 JlomarirHee 3aaHue
MIPOrpaMMHUPOBaHUs Ha
Python
2 | dyHKOUH, CTPOKH U 3 3 8 JlomairHee 3a1anue
CITUCKH
3 | Pabora c daitnamu, 3 3 8 JloMariHee 3aaHue
CJIOBApH U MHOKECTBA
4 | bubnuorexu 3 3 9 JlomariiHee 3aganue
5 | IDE, otnaaka nporpamMm 4 4 9 Homarnee 3ananue
IIpoekT
3auem c ouenkoi 2
Hmozo: 16 16 2 42
Obvem oucuyunaunsl (Mooyis) 76
(6 ax. u.)
Obvem oucyunaunsl (Mooynsn) 2
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/mm HaunMenoBanue pazgesa ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM

JMCHMIJIMHBI (MO1YJIs1)

OCHOBBI IPOrPaMMHUPOBAHUS Ha

Python

Hctopust 1 0coOEHHOCTH Si3bIKa. Y CTAHOBKA M HACTPOHKA
OKpY/KEHHUSL.

OCHOBHbBIC CHHTAKCHYECKUE KOHCTPYKIIUH. UHCIIOBBIE THIIBI
(int, float). Ctpoku (str) u ux oneparun. Jlorndeckue TUIIBI
(bool). Oneparop if, elif, else. Jlorudeckue oneparops (and,
or, not). Iuk for u ero npumenenue. Iuka while u ero
ucnosnb3oBanue. Onepatopsl break u continue

DyHKINHU, CTPOKH U CITUCKH

OnpeesieHre U BBI30B QYHKIMA. APIyMEHTHI ¥ [TapaMeTphl.
Bo3Bpar 3HaueHuit 1 001aCTh BUIMMOCTH NEPEMEHHBIX.
OcHoBHBIE oniepalnuu co crpokamu. @opMaTHpoBaHHE CTPOK.
Mertoabl cTpok (Hampumep, split, join, replace). Coznanue u
MHUIMAINA3AIMs CTIUCKOB. MeTop! criickoB (append, remove,
sort). Cpe3sbl 1 uTepanusi 1o CIUCKaM

Pabota c daiinamu, cnoBapu u
MHOKECTBA

OTKpbITHE ¥ 3aKpbITHE (BaiinoB. UTeHHe U 3aliCh JaHHBIX B
¢aiinbl. PaboTta ¢ KOHTEKCTHBIM MeHEKEepoM (With).
Crnosapu. Co3iaHue 1 OCHOBHBIE ONIEpaliy ¢ MHOKECTBAMHU.
Merozp1 MHOKeCTB (add, remove, union, intersection).
[TpuMeHeHne MHOXKECTB JIJIsl yJIAIeHUs] TyOJIMKATOB

Bbubnnorexu

Crangaptablie 6Oubmmorexu Python. Ycranoska u
WCTIOJIb30BaHKe CTOPOHHUX OnbanoTek. Co3nanue
COOCTBEHHBIX OMOJIIMOTEK

IDE, oTnanka nporpamm

Bri6op IDE g Python. MHCTpyMEHTHI OTIAAKH.
TecTrpoBaHHE U JOKYMEHTAIH
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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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME W 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 3a €ro MpeJesiaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Yepusprues, C. A. OcHoBBI TporpammupoBanus Ha Python : yueOnuk ms By30B / C. A.
Yepusblmes. — 2-e 3., nepepad. u gor. — Mocksa : M3natensctBo HOpaiir, 2025. — 349 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasosarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567821.

Jlononnumensnasn ntumepamypa:

1. ®enopos, . FO. I[IporpammupoBanue Ha python : yuebHoe mocobue amus By3os / . FO.
®enopoB. — 6-¢ uzg., mepepad. u gon. — Mocksa : UznarensctBo HOpaiit, 2025. — 187 c. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-19666-5. — Tekct : ds1meKTpoHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/556864.

6. MaTepuajabHO-TEXHHYECKOe ofecreyeHmne

VYHUBEpCUTET pacnojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JHUCUUIUIMHAPDHOW W MEXIUCLUUIUIMHAPDHOW IIOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX Y4EOHBIM IJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHUM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHAVBUAYAJIBHBIX KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTALlUH, a TAKKE
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMH CPEICTBAMHU OOYUYEHHs, CIyKallluMU JJIsl TpeACTaBlIeHUsl yueOHOMH
uHpopManuu OOJIBIION ayTUTOPHH.

Nzyuenue qucturiauHbl (MOAYJs1) 00€CTIeunBaeTCs B yYEOHBIX ayIUTOPHUSIX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOUAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomereHus U1 caMOCTOATENBbHOM pabOTh 00YyUYaAIOIIUXCS, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUISL MCTIONBb30BaHMsI MHBAJIUIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILEHbI KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu «MHTepHeT» M
obecrieueHneM JOCTyna K B DJJIGKTPOHHYIO HWH(DOPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyyaromMcsi TPeNoCTaBIAETCA JAOCTYN (B TOM 4YHCIE YHAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM HpPO(ecCHOHATBHBIM 0azaM
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, cTuxuiiapie OeCTBYS, aBAPUH, JTHICMHUH.
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/

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YeMbIX TIPU  OCYIIECTBICHUH
00pa30oBaTeILHOTO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
OPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W

I/IH(1)OpMaI_II/IOHHBIe CIIPABOYHBIC CUCTCMBI.

HaumenoBanmne 110 IIpousBoacreo JInuen3nonuoe / cB00OIHO
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 konuposanus (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. MeToanyeckue U OLIEHOYHbIE MATEePUAJIbI
MeToan4yeckne ykazanus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHILUIMHBI (MO1YJIA)

B mpouecce m3yuenust aucuuruinabl (Monyinsi) «OcHoBbl Python» B pamkax Tekymero
KOHTPOJISl YCIIEBAEMOCTH HCIOJb3YIOTCS Takue BUAbl y4eOHOW pabOThl, Kak JEKIUH,
IPAKTUYECKUE 3aHATUS, [JOMAIHUE 3a/JaHus, IPOEKT, a TakXKe pa3jIUuHble BUIbI
CaMOCTOSITENIbHOW paboThl oOyyaroIuxcs IO 3aJaHUI0 IIPENojAaBaTelis, HalpaBJICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpeIUIeHHEe  MPaKTHYECKUX
npo¢eCCHOHATIBHBIX KOMIIETEHIIMH, TOOIPEHNE NHUIMATHB.

Jlexyus — cuUCTEMAaTHYeCKOe, IMOCJIEI0BATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI M OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MAaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JnTepatype. Ecimu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT c(hOopMyIHpoBaTh BOIPOC W 3a1aTh €ro
NPEIoJIaBaTeII0 Ha KOHCYJIBTAI[MH UM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSI.

Yuacmue 6 cemunape (npaxmuueckom sauamuu) — akTUBHAs paboTa CTYJIEHTa HA CEMUHApE,
€ro OTBEThI Ha BOIPOCHI MIPENoaBaTelis U y4acTHe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMUHape CTyJ€HTaM peKOMEHAYETCs 3apaHee 03HAKOMUTBCS €
TEMOU OOCYXKIEHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepUalbl U MOATOTOBUTH BOIPOCHL. BaxHO
aKTHBHO CJIYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM M JIOTUYHBIM,
OMUPAsICh HA M3YYEHHBIN MaTepuall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYKIACHHUE U PACITUPUTH CBOU 3HAHMUSI.

IIpoexm — 3TO LieNIEHAIIpaBICHHAs AESTEIBHOCTh, UMEIOIIAsl ONPEIEICHHBIE LIEIH, 3a1a41 U
BPEMEHHBIE PAMKH, B PE3YIBTATE KOTOPOU CO31AETCS YHUKAIBHBIN IPOAYKT UJIU yCIIyra.
Jns ycnenitHoW IMOATOTOBKH IPOEKTa PEKOMEHIYETCS! CIEAYET BBIIOJHATH CIEAYIOIINE
PEKOMEHJAlUN:
— YETKO OMpeJeNuTe 1eib U 33Jja4l MPOEKTa, YTOObl TOHUMATh, KAKOW pe3yNbTaT BbI
XOTHUTE JIOCTHYb;
— COCTaBbTE IUIaH padOThI, pa30UB MPOEKT Ha 3TAIbl C YKa3aHUEM CPOKOB BBIITOJIHEHUS
KaXJ10T0 U3 HUX;
— HCHOJB3YHTE pa3HOOOpa3Hble HCTOYHMKM HMHGOpMAIMM W HUHCTPYMEHTHI IS
UCCJIEIOBaHMSI TEeMbl, 4YTOOBI 00ECHEYUTh KAa4eCTBEHHYIO OCHOBY Ul BAalllero
IIPOCKTA,
— PETYJISIDHO IIPOBEPSIUTE IPOTrpecc U BHOCUTE KOPPEKTUBBI B IUIAH, €CIU OTO
HE00X0UMO, YTOOBI OCTABAaThCS HAa MPABUIILHOM ITYTH K 3aBEPILIEHUIO TPOEKTA.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU M CPOKaMU BBIMOJHEHHs. PexomMeHayeTcs pa3douBaTh 3a7aHus Ha 3Tambl, YTOOBI
n30exarb MEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble UCTOYHUKU
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 YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH MpyU MUHUMAJIBHOM y4YacTHH MpernoiaBares. 3aaun CTyIeHTa BKIIOYaloT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsI M0 JUCHUILIHHE (MO1YJII0)

Kputepun nosryyeHusi ypoBHA M OLEHHBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuunanHe (moay.aw) «OcHobl Pythony.

OrneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYYalOmUXCsl MO JUCHHUIUIHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIC TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH.

[IpomexyTouHasi aTTecTalusi 10 JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIlEHKAa KOMIICTCHIIMH, C(OPMHUPOBAHHBIX IIO
IUACIUATUIHHE.

s OlleHWBAHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCIIONIB3YETCS JIeCATHOAIIIbHAS IIIKaJla OICHWBAHUS, KOTOpasi COOTHOCHUTCS C TPaJAUIIMOHHOU
nATUOATUIPHON HIKAJION CIIETYIOIIMM 00pa3oM:

Hecsirubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHusi 10 JUCHUILIUHE (MOAYJIIO)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIMYHO 3auTeHo W3J0)KEHHBIMH B paboyell mporpaMme, Hu

8 OTINYHO 3auTeno rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTB).

On CaMOCTOSTEILHO u JIOTUYECKHU
MOCIIEIOBATENIEHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHuall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOKHBIC
3agaun. CTyJI€HT XOPOIIO 3HAKOM C METOJaMHU
HCCIICOBAHU, HEOOXOIUMBIMH JUISE
MPAKTHYECKON  JEATENbHOCTH, W  yMeeT
CBSI3BIBATH TEOPETUUECKUE aCIIEKTEI
MUACIUILINHBL  (MOIYJIS) C TPaKTHICCKUMHU

3a7a4aMu.
7 Xoporro 3auTeHo CryneHT oOlajaeT 3HaHUSMH TIpeaIMeTa
6 Xopomo 3auTeHo MOYTH B TIONHOM o00Beme  paboueid

nporpaMmbel 1 CaMOCTOATCIIbHO, JIOTUYCCKHU
MMOCJICA0BATCIIbBHO U BCECTOPOHHE OTBEYACT
Ha BCC BOIIPOCHI, aKICHTHUPYSA BHHMAaHHWEC Ha
HanOojee 3HAYMMBIX MoMeHTax. OH yMECT
AHAJIN3UPOBATh, CpaBHHBATh,

KJ1accu(UIMPOBATh, 000011aTH,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

KOHKpPETU3UpPOBaTh W CHCTEMaTU3HPOBATh
W3y4eHHBIH  MaTepuas, BBICHSAS  €ro
KJIIOYEBBIE  acCleKThl W YCTaHaBIMBad
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U.
DopMynuUpyeT CBOM OTBETHI, YBEPEHHO
HUHTEPIPETUPYET pe3yabTaThl aHAIU30B MU
IpYyruX WCCIENOBAaHUM, a TaKXKe periaeT
CJIOXHBIE CUTyallMOHHBIE 3anayu. CTyaeHT
XOpOUIO 3HAKOM C METO/JaMHU HCCIIET0BaHUS,
HEO0XOIUMBIMH IS IIPAKTUYECKON
JeATENIbHOCTH, WU yYMEeT  CBA3BIBaTh
TEOPETUYECKUE  acleKThl  IpeaMera ¢
MPaKTUYECKUMHU 3aa4aMH.

5 Y 10BIETBOPUTEIHHO 3ayTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 Y 10BIETBOPUTEIHHO 3auteHo JUCIMILIMHE  (MOJYI0), HO  HCIBITHIBACT
TPYJHOCTH MPH CAMOCTOSATENLHBIX OTBETaX U

UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacaromuecst cyTH BomnpocoB. CTymeHT
CHOCOOEH pelmarbh TOJBKO CaMble MPOCTHIE
3aJjauyd M BIafeeT JHUIIb MHUHUMAJIbHBIM
HabOpOM METOJIOB HCCIIETIOBAHUSI.

3 He cnan He 3autreno | CtyneHT He  oBjiamen  00S3aTe/IbHBIM
He cnan He 3auTteno MHUHUMYMOM 3HaHWH 110 npeaMeTry U HE
1 He cian He 3auteno | MOKET OTBETUTh HA BOIPOCHI, JAXKE €CIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCJIILHBIC

HaBOJAIINE BOIIPOCHI.

Hucnurnnuna (Monyinb) «OcHoBbI Pythony orniennBaercs cineayronmm o0pazoMm:

AKTHBHOCTH Bec |KoanuectBo Onucanne

Homamraue 3amanus | 50% 5 [Mucermennas padota ¢ HabOpoM 3a/1a4, KOTOPbIE HYKHO
PELINTH 32 OrPAHUYECHHOE BPEMS

[Tpoekt 50% 1 AxTtuBHas paboTa CTyJI€HTA HA 3aHATHH

@opmyJia pacuyéTa UTOrOBOH OLEHKH MO AucHUIIMHe (Moay/i0) «OcHoBbl Python»:
«0,5 x cpennee 3a momarraue 3aganus + 0,5 X mpoekTy.

3a4éT ¢ OneHKOoH MOKHO MOJYYUTh OJIHUM HX ABYX CIIOCO0OB:
— Tomyunts 55+ GanyioB 3a MPOEKT.
— Crnatb 4 nomamniHue paboThl CO CPETHUM OaJIoM 7 U BBIILIE.

Texkymmii KOHTPOJIb YCIIEBAeMOCTH 00YYAIOIIHUXCS 110 JMCHHUIINHE (MOLYJII0)

I[IpumepHbIe TOMaLIHUE 32IaHUS

Jomammnee 3aganue: OcHoBbl Python u cuHTaKCHYeCKHe KOHCTPYKIUH

1. UcTopus n ocodeHHocTH s3bika Python
Hanummre kpatkuit 0630p (150-200 ciioB) o ToM, Korna u noyemy Obu1 co3znad Python, a Takxke
0 €ro OCHOBHBIX OCOOEHHOCTSIX.
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2. YcTaHOBKAa M HACTPOMKA OKPYKeHH s
Ycranosute Python u Hactpoiite cpeny paspaborku (Hanpumep, PyCharm wimu VS Code).
CrenaiiTe CKpUHIIOTHI IPOIECCa YCTAHOBKH M HACTPOMKH, a 3aTEM HAIMUIINTE KPAaTKOe
onucanue (50-100 c0B) 0 TOM, KaK BbI 3TO C/IEaJH.

3. OcHOBHBbIE CHHTAKCHYeCKHEe KOHCTPYKIIUH
Hanummure nporpaMmy, KoTopas 3arpaiiuBacT y 1oJ1b30BaTells €ro UM U BO3pacT, a 3aTeM
BBIBOAUT cooOtienue B popmare: "Ilpuser, [ums]! Tebe [Bo3pacT] met."

4. YucaoBble THIIBI
CozpnaiiTe mporpammy, KOTOpast 3alpaliiBaeT y MoJab30BaTels Ba yncia (1eiaoe u ApoOHoe),
BBITOJIHSICT HAJl HUMHU apru(METHUYECKHE ONIepaluy (CI0KEHUE, BEIUNTaHNUE, YMHOKCHUE,
JIEJICHNE) U BBIBOJUT PE3yJIbTaThlI.

5. Jlornyeckue TUIIBI 1 ONIEPATOPBI
Hanummure nporpaMmmy, KOTopas 3arpaiinBaeT y 1oJb30BarTess ABa OyaeBbIX 3HAYCHUS
(manpumep, True nnu False), u BeiBoauT pe3ynbrat gorudeckux omnepanuii (AND, OR, NOT)
HaJl HUMHU.

JlomamiHee 3agaHue: Y CJI0BUS M IIUKJIbI

1. Omneparop if, elif, else
Hanummre nporpaMmy, KOTopas 3afpaliuBaeT y mojb3oBarens oueHky (uucio ot 1 1o 100) u
BBIBOJUT COOTBETCTBYIOIINUM TEKCT B 3aBUCUMOCTH OT OLICHKH (Hampumep, "OTinano",
"Xopomo", "Y noBnersopurensHo", "HeynonerBopurensHo").
2. Jloruyeckue onepaTopsl
CozpnaiiTe mporpammy, KOTOpasi 3alpaliuBaeT y MOJIb30BaTeNs [Ba YHCIIA U BBIBOAMT, SBISETCS
JIM TIEPBOE YUCIIO OO0JIbIlIE BTOPOT0, MEHBIIE UM PABHO, UCIIOJIb3Ys JOTMUYECKHE ONIEPaTOPHI.
3. Huxu for
Hanumure nporpamMmy, KoTopasi BHIBOJUT Bce yeTHbIe yncia ot 1 10 50, ucnonb3ys nuki for.
4, uxa while
CoznaiiTe mporpaMmy, KOTOpast 3alpallliBaeT y M0JIb30BaTelIs BBOJ] UUCEN U CYMMHUPYET UX,
MOKa noJsib3oBaresb He BBeAeT 0. B KoHIle BRIBEAUTE CyMMY.
5. Onepatopsl break u continue
Hanuimumre nporpammy, KoTopasi 3arpanBaeT y MoJjab30BaTelis BBOJ YUCEN JI0 TeX MOp, 0K OH
HE BBEJET OTpuLaTesnbHoe yncio. Mcnomas3yiite oneparop break st BeIxoja U3 mUKia.

Jomammuee 3aganue: OyHKUMH, CTPOKH M CTIMCKH

1. Onpenenenue u BbI30B PyHKIMIA
Hanummure ¢gyHkunto, koTopas NpUHUMAET J1Ba YKCJIa U BO3BPALLAET UX IPOU3BEICHUE.
Bo13oBuTE 3TY QYHKIIMIO U BBIBEIUTE PE3YNbTAT.

2. APryMeHTBI M IapaMeTpbl
Coznaiite pyHKIIMIO, KOTOpasi IPUHUMAET CTPOKY U YHMCIIO, @ 3aT€M BBIBOJUT CTPOKY 3aJIaHHOE
Kosn4ecTBo pa3. [IporecTupyiite QyHKIMIO C pa3IMYHBIMU apTyMEHTAMHU.

3. OcHOBHbIE ONEPANHU CO CTPOKAMU
Hanummure nporpaMMy, KoTopas 3anpaiiuBaeT y 0oJIb30BaTells CTPOKY U BBIBOJUT €€ B BEPXHEM
pErucTpe, a Takke KOJIMYEeCTBO CUMBOJIOB B CTPOKE.

4. Co3naHue 1 HHULUATU3ALHUSA CIHCKOB
CoznaiiTe ciucok U3 5 Balux JOOMMBIX PpyKTOB. BriBequTe ero Ha sKpaH U Jo0aBbTE ellle
OJIUH (PPYKT B KOHEIl CIIMCKA.

5. MeTtoabl ciucKoB
Hanummure nporpaMmy, KoTopas co34aeT CIIMCOK YNCEIN, 3aT€M yJIaJSIET U3 HErO OJHO YUCIIO IO
UHJEKCY, COPTUPYET OCTaBIIMECS YKCIIa U BBIBOJUT PE3YNIbTaT.
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IIpumepHbIe 321aHUSA 110 MIPOEKTY

1. Oran

BAXHO: ne crour TpatuTh Ha 3T0 3amaHee Oousbine 30-40 munyt. Iloctapaiitech
IpUAYMaTh IPOCTOE U YCTOMYMBOE ITPABUIIO U OBICTPO €ro Peaan30BaTh.

Bama niepBas 3agada 1o nmpoexTy — chopMupoBaTh THIOTE3Y IS IIPaBUiIa, KOTOPOE MOTJIO
OBl OTTUYUTH (PPOJIOBBIC COOOIIEHUS OT «UUCTBIX).

BXOI{ HCCHTB pC€aIbHBIX AHOHHMMHU3HUPOBAHHBIX JUHAJIOTOB MCEXAY IIOKYHIaTejIceM U
IPOJABLOM. 5 U3 HUX — (DPOJIOBBIE, APYTHE 5 — KIUCTHICN.

Broixoa Ber 1opkHBI HanucaTh (QYHKIHMIO, KOTOpas MPUHUMAET HAa BXOJ CTPOKY — IIEPBOE
COOOIIICHKE TIPOJIAaBIIa B YaTe — U MPUCBAMBACT ¢i 0JMH U3 IBYX JiekoOoB: "fraud"” wmum "clean™.

Texunueckue aeTajan

o Ctpoka, KoTopasi HOCTYIUT HA BXOJ Bailel (QyHKIMH, OYAET COCTOATh U3 OYKB PyCCKOTO
aﬂ(l)aBI/ITa 1 BCCBO3MOXXHBIX ITYHKTYAlIUOHHBIX 3HAKOB.

o CTpoka, KOTOpasi MOCTYIHUT BaM Ha BXOJ, OyAeT CreHepHpOBaHA M3 BEPOSTHOCTHOTO
pacnpeaciCHusd Ha ¢JioBax U HE 6y):[eT HUMCETb (((I)I/ISI/ILIGCKOI‘O» CMBICJIA. Ka)I(I[OC CJIOBO B CTPOKEC
OyJIeT CreHepupOBaHO HE3aBUCUMO.

[ ] # npumep cTpoku, KOTopas MOXeT MOCTYMNWTb Ha BXOA Bawed GyHKUUU
fraud_example = ("kapTh HO BOAWTENs 3afBKy M He 3aKoH4YMnacs coobueHuit xgate|"
" npowy oTnpasuTens lopofe nbiTaeTcA Tenerpam ee MonydeHue"
OTBeTbTe HanucaTb nepefaguM AOSBOHUANCH. 3abepéT He"
TPaHCMOPTHbIA AaeT nonyYuna~")

print(fraud_example)

OueHuBaHue MpUMEHsIETCS (HYHKIMIO K TECTOBBIM JIAHHBIM U MOJICYUTHIBACTCS IKOHOMHUS
MapKeTIuielica OT MPUMEHEHUs CTyAeHToM mpaBuia. OueHka OyneT 3aBUCETh OT (PUHAHCOBBIX
IIOKa3aTeJIed penIeHusI.

Yacrs 2.

CoBeTbI 110 BHINOJHEHHIO 32 1aHUS

e TpaMKH TOJKHBI ObITh MOHATHBIMU U MPUATHBIMU Ha BUJ. O0s3aTeIbHO MOANMNUCHIBANTE
rpaduku 1 noadepUTe ONTUMAIIBHBIN pa3Mep, YTOObI BCE ObUIO BUIAHO

e YaCTO HCIOJBb3YEeMbIH KOJI 00opauMBaiiTe B (YHKLMH, TaK YMEHBIIUTCS BEPOATHOCTh
OIMMOKH M KOJI CTAHET KpacuBee

e BECh KOJI, KOTOPBIil BBl HAITUCAJIH, 10JKEH paboTaTh ObICTPO. FIHa4Ye roBopsi, BECh HOYTOYK
JIOJIKEH HUCIIOJIHATHCS He Oosiee ueM 2-3 MUHYTHI.

e CTapaiiTeChb He MCIIOJIb30BaTh MarMueckue KOHCTaHThl. Hampumep, eciau arr - maccuB
ymcen pazmepa 1000, To 1y noacyéra cpeiHEro BMECTO

avg = sum(arr) / 1000 # mtoxo

MUIINTE

avg = sum(arr) / len(arr) # xoporio

e 00s13aTEJIbHO! TTOCIIE BBINIOJHEHUS 3aJlaHUsl HAXMUTE KHONKY [lepezanycmums ceauc u
8bINOTHUMb 8€Cb KOO, YTOOBI YIOCTOBEPUTHCS, UTO Ballle perieHne padoTaeT

IHoacka3zka

B oxgHOM 13 3aaHuii ecTh MUHOpHAS OMIMOKA U 32 €€ HaXOXKACHUE U MCIIPaBIIEHHUE MOXKHO
nosyuuts +10 6anmios

IHoaroroska

Yacrs 1. [lannbie

[lepBbIM f€70M HaM HY)XHO HAay4WUTBhCS CUMTBIBATh TEKCTHI U3 (aiioB. Mbl emie He
paszOupanuce, Kak 3To caenats B Python, HO He mepexuBaiiTe — ceifyac moKaxeMm.

Ilar 1 3arpy3ute naHHbIE
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Lar 1 3arpysuTe gaHHble

[ 1 !'gdown 1UAsOdwBZ3gp9FnxrSu-kcUBBf-YtMvqgr
Igdown 1B_eeBIavx9118fF2D@gzKemEVu_9SM8i

)

Downloading. ..
From: https://drive.google.com/uc?id=1UAsOdwBZ3gp9FnxrSu-kcUBBf-YtMVgr

To: /content/data_clean.json
100% 994k/994k [©©:00<00:80, 12.3MB/s]

Downloading. ..
From: https://drive.google.com/uc?id=1B eeBIavx9118fF2D@gzKOmEVU 9SM8i

To: /content/data_fraud.json
1808% 993k/993k [©©:00<e6:08, 9.33MB/s]

Ilar 2 /lansabie JIsl 3TOrO0 MpoeKTa XpaHsaTcs B ¢opmare json. C dopMaToM MOMKHO
MIO3HAKOMUTHCS B JJOKYMEHTAIINH, & [IOKa MOXETE TIPOCTO CYUTATh TaHHBIC, UCTIOJTHHUB KOJ| HUXKE

[ 1 dimport json

path_to_fraud = "/content/data_fraud.json"
path_to_clean = "/content/data_clean.json"

# cuuTbiBaem 1000 ¢pooBbiX coobujeHui
with open(path_to_fraud, "r") as handler:
fraud_messages = json.load(handler)

# cuyuTbiBaeMm 1000 4YucThiX coobueHuWi
with open(path_to_clean, "r") as handler:
clean_messages = json.load(handler)

# cnegywuve ABe CTPOKM MPOBEPSAKNT, YTO CHMTAHHBIE CMWUCKKU COOBWEHMA WMEenT
# NpaBUNbHY ANWHY

assert len(fraud_messages) == 1e8e

assert len(clean_messages) == 1000

print("MNpuvep dopogoBoro coobueHus:", fraud_messages[@])
print("Mpumep 4ucToro coobuwenuna:", clean_messages[@])

Ecnu BBl Bce caenany npaBuIbHO, TO siu€iiKa BhIIIE J0JDKHA OTpaboTaTh 0e3 OmMOOoK U Ha
9KpaHe J0JKHBI HOSIBUTHCSI IPUMEPHI JIBYX cooO1eHuil. He MokeTe mOoHTh CMbICa COOOIIEHUI?
Huuero crpamrHoro, Mbl F€HEpUpOBAIM HMX M3 CTATHCTUYECKOIO paclpeieieHus, MO3TOMY
«(pusuyeckoro» cMpicia y coodbuienuit Het. Ho marrepHsl, KOTOpble BCTpedaroTcsi BO (PPOJOBBIX
COOOLIEHUSAX, MBI COXPAHUIIU, IOATOMY HCCIIeIOBAaHUE JOJKHO MOJTYYUTHCS HHTEPECHBIM!

Ba:kno: Bce cooOmienust coctosT u3 OyKB pycckoro andaBuUTa M BCEBO3MOXKHBIX
NYHKTYalMOHHBIX 3HAKOB.

KoncranTsol

KOHCTAHTA OMUCAHKE 3HAYEHWE

CpepnHee Konu4ecTBO NOKYMoK,
COBEepLUAEMbIX Ha MapKeTNNence KaXxabli

P 'a Map A 200000
neHb. MNo Kaxaon NoKynke co3gaeTtcs vat
[MokynaTtenb-lpopasey,

DAILY_PURCHASES

[lons NoKynok, KOTopble NPUXOAATCA Ha 5%

FRAUD_SHARE
nNpoaaBLOB-MOLLIEHHUKOB

LleHa ogHol owmbku FALSE POSITIVE
FALSE_POSITIVE_COST  (3abnokupoBsanu 4ecTHoe cooblieHue), 10000
B pybnax

LleHa ogHoW ownbkm FALSE NEGATIVE
FALSE_NEGATIVE_COST (nponycTtunu ¢pponepckoe cooblieHue), 75000
B pybnax

DNEeKTPOHHBIA JOKYMEHT


https://www.google.com/url?q=https%3A%2F%2Fdocs.python.org%2F3%2Flibrary%2Fjson.html

Beiiznaiin u oneHKa KayecTBa

[lpexne uyeM HayaTh aHaIM3 BaXXHO 3aUKCUpOBATh Oei3laiiH — MpOCTOE pelIeHue,
OTHOCHUTEIIbHO KOTOPOT'0 MOKHO U3MepATh 3 (HEKTUBHOCTH CBOEH PabOTHI.

3anaua 1. Beiiznaiin B xadectBe OeiiznaiiHa peanusyite Tpyu OM3HEC-TIpaBUIIA:

e constant_fraud --- mpaBuIi0, KOTOpOE KIACCHPUIUPYET Kax10€ COOOIIEHHE KaK PpoT

« constant_clean --- mpaBuiio, koTopoe KiaccuPUIMPyeT Kax10€ COOOIICHHE KaK YUCTOC

« first_hypothesis --- npaBwuio, KoTOpoe BBl MPHIYMaad B IEPBOM Iare pabOThI HaJ
MIPOCKTOM

Kaxxnoe OuzHec-mpaBuiio MpUHUMAET Ha BXOJ] COOOIIEHKE B BUJIE CTPOKU M BO3BPAIIAET €T0
kiace: «fraud» umm «cleany.

3anauya 2. Ouenka kauecrna [10 0a/noB| beitznaliHbl rOTOBBI --- TENEPh TPUMEHUM UX K
JIAHHBIM TIPOEKTa U OLEHUM UX Ka4eCTBO B JICHbI'AX.

2.1. IMapamerpsnl UTOOBI MOJCYHMTATh HAIly ICJIEBYIO METPUKY (AHEBHBIE TOTEpHU
MapKeTIuieica), HaM HY>KHO Hay4UThCS BBIYUCIIATH JBa TapaMeTpa:

« false_positive_rate: moss omu6ok trma FALSE POSITIVE (ot 0 10 1)

« false_negative_rate: nomns ommook tuna FALSE NEGATIVE (ot 0 mo 1)

Bama 3agaua:

1. TIpumeHunTe KaxIblii U3 TpeX Ocii3naiiHoB K anHbM (fraud_messages u clean_messages)

2. Tlo pe3ynbTaraMm NpeICKa3aHui
onpenenure false_positive_rate u false_negative_rate xaxmoro Oeiiznaiina

3. BoiBemuTe pe3ynbTaThl Ha HKPaH ¢ TOYHOCTHIO 10 3 3HAKOB IMOCIIE 3aNATON (UCIIONIb3YHTe
dynximro round())

2.2. Jlennru Tenepp HyxHO miepeBecTd 3HadeHuss FPR u FNR B nensru. Hamumure
(GyHKIHIO, KOTOpasi MPUHUMAET Ha BXOJ 3HAUCHUS ITUX MAapaMETPOB M BBIYUCIISIET €XKEIHEBHBIC
MOTepU MapKeTIuielica TMpU BHEAPEHUHM Kaxjaoro Oeiiznaiina. Ilpumenute ¢yHKIUMIO K
pe3ynbTaram 3agauu 2.1, yToObl cCpaBHUTH TpU Oeli3aiiHa.

YacToTHBII aHAIU3

Wtak, MbI TOATOTOBWIIM O€M3IAlHBI --- MPUIILIIO BPEMS MPOBECTH AaHAIUTUKY U IMMOCTPOUTH
MO-HACTOSIIIEMY Xopoliee Ou3Hec-mpaBuio. [IepBriil mar --- TOAroTOBKA JaHHBIX U BU3YyaTbHBIN
aHaJIN3.

3agauya 3. Obaako cjaoB [laBaiite HauHeM ¢ TOro, YTo MOCMOTPUM Ha oOjaka CJOB
(GpONIOBBIX M YHCTBIX COOOIIEHUM, YTOOBI COCTaBUTh TIEPBOE BIIEYATICHHE O JaHHBIX.
HeoOxoauMelii U1 3TOW 3aaui WHCTPYMEHTApU MOXKHO MOCMOTPETh B pasjiene yueOHUKa 1o
BU3yaJIU3aIUH.

3.1 IToaroroBka Hamm coobmieHus coctosST u3 OyKB pycckoro andaBuTa ¥ 3HAKOB
npenuHaHusa. ByKBBI COCTaBIAIOT CJIOBa, a BOT 3HAKU TMPENUHAHUA OCOOCHHO IIEHHOU
uH(pOpMaIIMKU AJIs aHAJIM3a He HECYT (a elle MOTYT UCTIIONb30BaThCs hpoaepaMu Ak MAaCKUPOBKHU
cioB, a-na T-e-JI-e-r-p-@m). Ilpexxae ueM cTpouTh oOjaKa CIIOB, MPOBEIUTE IEPBUUHYIO
00paboTKy cOOOIIeHMIA:

e yIaJIUTE 3HAKU TIPETTUHAHUS

e IIPUBEUTE BCE CIIOBA K HUKHEMY PETUCTPY

2.3. Anamm3 [Ipoanammsupyiite pe3ynbtarbl 2.1 u 2.2 U OOBSICHUTE MX C TOYKU 3PEHUS
ousHeca.

e [Touemy nomeuars Bce COOOIIEHUS KaK YUCThIE O0sIee BHITOAHO, YeM Bce Kak Gppoa?

« Kak Bamia coOCcTBeHHasi TUTIOTE3a COOTHOCHUTCSI C POCTHIMU KOHCTAHTHBIMU TpaBUIaMu?
Kak Bam yznanoch Ux npeB30WTH / TOUeMy He yJanoch?

YactoTHoe OusHec-mpaBuwiio [20 6asnoB] J[aBaiite yrmyOuMcs B HIICI0 C KIFOYEBBIMHU
CIIOBaMU U TIOCTPOUM OH3HEC-TPAaBUJIO, KOTOPOE OJIOKUPYET COOOIIEHUs C OINpeAeIeHHbIMU
KJIFOUEBBIMH CIIOBAMU.

Anaan3 YToObl peann3oBaTh Takoe OU3HEC-TIPaBUIIO, MPOIEIaiTe ClaelyIoUIie aru:
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https://colab.research.google.com/drive/1ZYGgTXej2OnB_NolrlSFGxbRl3ZT9CTZ?usp=sharing
https://colab.research.google.com/drive/1ZYGgTXej2OnB_NolrlSFGxbRl3ZT9CTZ?usp=sharing

e CocTaBbTe CIIUCOK CJIOB, KOTOPHIE BCTPEUAIOTCS B HOPMAJIU30BAHHBIX COOOIICHUSIX XOTS
Obl oauH pa3 (oOmmii choucok i (POAOBBIX M YHCTHIX COOOIIEHHi). 31ech XOpOIIo
UCIIOJIb30BATh CTPYKTYPY JaHHBIX MHOXECTBO: Set (rmpoiiaem Ha 4 Henene Kypca).

o JI7Is1 K&XKAOTO CJI0Ba MPEACTaBbTE MPABUIIO, KOTOPOE OJIOKHPYET BCE COOOIICHUS C ATUM
ciioBoM. Omnpenenure false_positive _rate u false_negative rate Takoro npasuia

e JIms KaXmoro cioBa  ONpeAenuTe METpPUKy dPQPeKkTuBHOCTH (B  JCHBIax)
COOTBETCTBYIOILIETO MpaBuia (c mara 2)

e Otcoprupyiite Bce ciioBa 1Mo 3p(HEKTUBHOCTH COOTBETCTBYIOLIETO MpaBuia (OT CaMBIX
3 PeKTUBHBIX K caMbIM HEI(PPEKTHUBHBIM) U MocTpoiTe bar chart pruHAHCOBBIX PE3yNIbTATOB JIJIs
nepsbix 20 caoB

e U3 rpaduka omnpenenuTe COUCOK KIIFOUEBBIX CIIOB, IO KOTOPOMY Ballle MpaBUio Oyaer
OmokupoBath coobmeHue. Bame nmpaBuino J0KHO OJOKUPOBATH COOOIICHHE €CIM B HEM €CTh
XO0T4 OBl OJIHO KJIFOUEBOE CIIOBO.

Pa3padorka Teneps peanusyiite Bame npasuio end-to-end:

e Bxo0: HEoOpaboTaHHOE COOOIIECHHE (U3 CHIPBIX JaHHBIX )

e Buympennocmu: IloaroroBka u HopMayn3aius Tekera (3agaun 3.1 u 4), MOUCK KIHOYEBBIX
cioB (3amaya 5.1)

e Buixoo: BepaukT («fraud» mmm «cleany)

e Ouenka 3¢pdextuBHoctu Onennre 3¢(HEeKTUBHOCTH BaIller0 UTOTOBOTO OM3HEC-TIpaBUiia
(ananoruyHo 3agadam 2.1 u 2.2)

e Ecnu Bc€ peann3oBaHO KOPPEKTHO, Y BaC IOJKHO MOJTYYUTHCs He 6osee 420 MITH AHEBHBIX
oTeph

e [Ipunymaiite end-to-end OGu3Hec-mpaBUIIO Ha OCHOBE HauMBHOro Oaiieca. Bamie mpaBuio
JOJKHO TIPUHUMATh Ha BXOJ COOOIICHNE M3 CHIPHIX JaHHBIX M BBIIaBaTh BepauKT («fraud» mimum
«cleany). HeJib3s1 HCTIOIK30BaTh TOTOBYIO pean3alliio, HY)KHO HaIllMcaTh CBOU KJIacCU(UKATOD.

e Ouenute ero >3QPeKTUBHOCTD

e [IpokommenTupyiite pesynbratel (Kak pe3ynbTaThl COOTHOCSTCSI C YacTOTHBIM
npaBusiom?, Kak MOXHO Jasbliie pa3BUBaTh Ballle perieHue?)

3apanus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne n/m Saganue OTtBeT Komnerennus
Kakoii pe3ysibTaT BBITIONHEHHS CIIEAYIOIIEro Koaa? 3 OIlIK-3
1.
Xx =8
¥ += 1
X += 2
print(x)
Kaxkoii pe3ynpTaT BBIIOIHEHMSI CAEAYIOMIETO Koia? HELLO OIIK-3
2.

print("Hello".upper()}

Kaxoii pe3yapTar BBINOIHEHUS CIEAYIOLIETO Koja? 2 OIIK-3

a = [J-: 2! 3: 2! 4
print{a.count(2))
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Kaxoit pe3ynbpTaT BRIMOTHEHHSI CIEAYIOMIETO Koia?

a= [1la, 28, 30, 48]
print{al1:3])

[20, 30]/ [20,30]

OIIK-3

Kaxkoii onepaTop ucnosne3yercs 1Jisl epeaadu
MIEPEMEHHOTO YHCIIa TO3UIIMOHHBIX apIYMEHTOB B
¢dbyHKUIHIO?

A. *args

B.%args

C. $args

D. <args

OIIK-3

Kaxkoit MmeTon ucnosb3yercs AJ11 YTEHUS BCErO
coJiepkuMoro (haiiia B BUJIE CIIUCKA CTPOK?

A. detect()

B. writelines()

C. readlines()

D. wrote()

OIIK-3

CKOJIBKO pa3 BBIIOJIHUATCS CIEAYIOIUN UK ?

for i in range(5, 15, 5):
print(i)

[1K-6

Kakoil pe3ysbTaT BBIIOIHEHHS CIIEAYIOIIEro Koaa?

print{1e /s 3)

[1K-6

Kaxoit pe3ynpTaT BRIIOTHEHHSI CIEAYIOMIETO Koia?

= 8
= 2
rint{x / y)

= W X

40/4,0

[1K-6

10.

Kaxkoii pe3ynpTaT BRIIOIHEHUSI CAEAYIOMIETO Koia?

print{2 #x 3)

I1K-6

11.

Kakas ¢pyHKms Bo3Bpaimaer JyInHYy criicka?
A. sum()

B. len()

C. list()

D. count()

I1K-6

12.

Hwxe npusenén Habop cTpok koza. Bridbepu Te
CTPOKH, KOTOpPBIE HEOOXOAUMBI JIJISl CO3/IaHUS U
BbI30Ba (PYHKLUH greet(name), BBIBOISIICH
npuserctBue "[Ipuser, Mup!".

BapuaHTsr:

A. def greet(name):

B. print(f"ITpuser, {name}!")

C. return “Mup”

ABD/ADB/BAD/BD
A/DBA/DAB

I1K-6
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D. greet("Mup")
E. print("IIpuser, Ctynent!")
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