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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
Backend-pa3paboTtka, yTBep)KICHHBIN MPHKa3oM MUHHCTEPCTBA HAYKH U BBICIIIETO 00Pa30BaHUs
Poccwuiickoit @eneparuu Ne 8§10 ot 23.08.2017 rona.

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 AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuunianHa (MoayJb) BKIOYEHA B Y4EOHBIH IJ1aH 110 MPOrpaMMe MOArOTOBKU
maructpatypsl mo HampasieHuro 02.04.01 MaremaTnka M KOMIBIOTEPHBIE HAayKd, MpOQuib
Backend-pa3paboTka u BXOAUT B BapuaTUBHYIO 4yacTh bioka 1, hopmupyemyro ydyacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

Jucnuninza (MOAynb) n3ydaercs Ha 2 Kypce B 3 ceMecTpe.

Heap u3yyeHuss TUCHUILIUHBI (MOAYJIs1): (popMHpOBaHHUE Yy CTYICHTOB 3HAHUIN 0a30BBIX
KOHIICTIIIMM MpOorpaMMHUpOBaHusl Ha s3bike Python mnis pa3paGoTku TPOCTHIX MpPOTpaMM U
pelleHus MPUKIAIHBIX 3a7ad.

3agaum u3y4eHus TUCHUILIMHBI (MOLYJIs1):

— (opmupoBaHye 3HaHHS OCHOB CcHHTakcuca Python: moHsTHe mepeMeHHOH, mpaBuiIa

MMEHOBaHMsI, OCHOBHBIE THIIBI JaHHBIX (int, float, bool), a Taxke cmocoOb! IPUBEIEHUS TUTIOB;

— (hopmupoBaHUe 3HaHUS 0a30BBIX apU(PMETHUECKUX ONEepaIil U IpaBul padoThl C HUMH,
¢ynkuuii B Python: ompenenenwe, 1eny, MCHOIH30BAHWE BCTPOCHHBIX W TOJBH30BATEIHCKHX
¢byHK1M, paboTa ¢ apryMeHTaMH U 00J1aCThi0 BUAMMOCTH MEPEMEHHBIX;

— ¢opmupoBaHue 3HaHUA 0 padote ¢ ¢aitnamu B Python: oCHOBHBIE peXUMBI OTKPBITHS,
YTEHHUE U 3alUCh JaHHBIX, CTPYKTYP AAHHBIX: OCOOCHHOCTU MHOKECTB U CJIOBapei, OTINYUS OT
JPYTUX KOJUJIEKIUH 10 CKOPOCTHU BBIMOJHEHUS ONepaluii U UX UCIOIb30BAHNUE;

— (opMupoBaHHE 3HAHUS HCIONB30BAHUS MoOAyilel u Oubmuorek Python, cmocoObl
UMIIOPTa U TIOJKITIOUEHHSI, OCHOBHBIE ()YHKIINU CTaHAAPTHON OMOIMOTEKH, OCHOB BH3YyaJIN3alluU
JTaHHbIX: OnbmmnoTteku matplotlib st moctpoenus rpagukos u wordcloud asns cozganust 061akoB
CJIOB;

— ¢dopMHpOBaHHE YMEHHS CO3[aBaTh W HWCIOJB30BaTh IIEPEMEHHBIC, BBIIOIHSITH
NPUBEJICHUE THUTIOB M HA3bIBATh MEPEMEHHBIE OCMBICIIEHHO, OOBSBISITh M BBI3BIBATH (DYHKIIHH,
UCIIOJIb30BaTh APT'YMEHTHI, JIOKAIbHBIE U TI100aIbHbIE TIEPEMEHHbIE;

— ¢opMHUpoBaHKE YMEHHSI TPUMEHATH (PYHKIMH JU1s1 00pabOTKU CTPOK U YUCEll, CO3/1aBaTh
CTPYKTYpPBI JJIi MHOTOKPAaTHOTO HCIOJBb30BaHUS Koja, paborarte ¢ (aiimamMu: OTKpPHIBATh,
3aKpbIBaTh, YWTaTh, 3aNUCHIBATh JAHHbIE, HWCMOJb3ysd KOHCTPYKUHMIO With, co3maBaTh u
MOJTU(HUIIMPOBATE MHOXKECTBA W CJIOBApH, BBIOJIHATH OCHOBHBIC omepanuu (0O0beAMHEHHE,
nepecedeHre, pa3HoCTh) U YIPABIATH JOCTYIIOM K 3JIEMEHTaM CJIOBaps;

— ¢opMHpoBaHHE YMEHHS UMIIOPTHPOBATH MOJYIH, NMPUMEHATh (PYHKIIUH CTaHIAPTHOU
OMOMOTEKH ISl PEIICHHUs] TPUKIIAJIHBIX 337a49, CTPOUTH MPOCThIE BU3YaTU3aIlH TaHHBIX, TAKHAE
Kak rpauKu, THCTOrpaMMbI U 00J1aKa CJIOB,;
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— ¢QopMupoBaHue HaBBIKA CTPYKTYPUPOBATh M OPTraHW30BBIBATH KOJ| C MCIIOJIb30BAHUEM
NEepeMEeHHbIX, (PyHKUUH, Moayneil u (aitnos, 3 PekTUBHO MPUMEHATH (Bailibl A1 XpaHSHUs U
oOMeHa JaHHBIMU MEKY 3aITyCKaMu IPOTPAMMBIL;

— ¢opMHpOBaHKE HABBIKA UCIIOIB30BATh MHOXKECTBA M CIIOBAPH JIJIsl ONTUMHU3AIIUH [TOUCKA
U XpaHEHHS JaHHBIX, pa3pabaThIBaTh MHOTOCOCTABHBIE CTPYKTYPBI IaHHBIX, IPUMEHSISI CIIOBApH U
MHO>KECTBA JIJIsl YIIPOIICHUS JOCTYIA K JJaHHBIM;

— ¢QopMupoBaHue HaBBIKA HAXOAUTH U MPUMEHATH HYXXHBIE (YHKIMH U3 OMOIHOTEK IS
HOBBIIICHUS (YHKIIMOHATBHOCTH KOJA, aHAJIM3UPOBATh U TPEJCTABIATH JaHHBIC C ITOMOIIBIO
rpauKOB ¥ BU3yaIH3aLUH, Aeiast pe3yabTaThl HArJISAHBIMU U TIOHSTHBIMH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

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

HNuauxkarop
KOMIIeTeHIIUH

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHHs M0
AucuuIJInHe (MOIYJII0)

VK-6.

CriocobeH onpenensirs u
peaTM30BbIBATh
NPUOPUTETH COOCTBEHHOM
JICSATEIILHOCTH U CIIOCOOBI
€¢ COBEPLICHCTBOBAHHS HA
OCHOBE CaMOOIICHKH

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.

CnocobeH co31aBath U
HCCIEN0BATh HOBEIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TEOPUHU U METOJIBI

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
BEpUPHKALUIO, a TAKKE
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
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[K-3.

Crioco0eH peraTh 3a1a9u
podeCCHOHATTEHOM
JIeSITeTIbHOCTH,
(hopMynHpOBaTh PE3yNbTAaT,
YBHUJIETH CIEJICTBUS
MOJTYYEHHOT'O pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC MTPUHLUIIBI U
METOJIBI PeIICHNUS 3a1a4
npodecCHOHANBEHON ACATENLHOCTH, a
TaKXe Coco0bl POPMYITUPOBAHUS H
MIPE/ICTaBICHUS PE3yIbTATOB,
BKJIFOYAst aHAJIN3 TIOCIIEICTBUI U UX
3HaYMMOCTh B KOHTEKCTE MPOEKTa

[K-3.2.

YMeeT npuMEHATh MaTEMATHUECKHE
U KOMITBIOTEPHBIE METOIBI JJIsI
pellleHs] KOHKPETHBIX 3a/1a4,
(hopMyIIMpOBaThH YETKHUEC U
000CHOBaHHBIE PE3YIIBTATHI, a TAKKE
aQHAIIM3UPOBATH UX MOCIEICTBUS IS
JAJIbHEVIINX JEUCTBUM U PELICHUN

[K-3.3.

HMeer npakTHUECKH OIIBIT B
pemeHny npodeccuoHaIbHbIX 3a1a4,
BKJIIOYasl y4acTUE B IPOCKTaX, TIe
OBUIN TIOJTyYEHBI Pe3yIbTaThl 1
[IPOaHAIM3UPOBAHBI UX CICICTBHS,
YTO COCOOCTBOBAIIO MPUHITHIO
000CHOBaHHBIX PELICHUH

[K-4.

CriocobeH my0iamyHO
HPECTaBIATh COOCTBEHHBIC
Y U3BECTHBIC HAYYHBIC
pe3yJIbTaThl

[1K-4.1.

3HaeT OCHOBHBIE MTPUHIIHITBI

3¢ (HEeKTUBHOTO IMyOIUIHOTO
BBICTYIUICHUS, METOIBI
BU3yaJM3alliy JAaHHBIX 1 OCHOBHEIC
TpeOOBaHMs K HAyYHBIM
MIPE3EHTAIMAM, BKIIIOYask CTPYKTYPY
U coJieprKaHne

[1K-4.2.

YMeeT 4eTKO U JJOTUYHO
(hopMynpoBaTh CBOM HayYHBIE
Pe3YNbTaThl, aIANITUPYS UX JIJIS
Pa3IUYHBIX ayIUTOPHIA, & TAKKE
WCIIONIE30BaTh BU3yalbHBIE CPECTBA
JUTSL YITyYIIEHAST BOCTIPUSTHS
uHQOpMaIUH

[1K-4.3.

HNMeer NpakTUUECKUH ONBIT y4aCTHUs
B HAyYHBIX KOH(EPEHIHSIX,
CEMUHapax Wiy APYTUx
MEPONPHUATHUSX, TJI€ YCIEIIHO
NPEACTABIISUI CBOM U U3BECTHBIE
Hay4yHbIE PE3yJbTAThI, MOTyYast
00paTHYIO CBSI3b M B3aUMOACHCTBYS
C ayauTOopuen
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumenoBaHue Ounas ¢hopma
pasaeiia IuCHUILTHHBI AynutopHasi padoTa Camoct TMK M
(Moays) Jlekuun | Ipakrtuyeckue | Kontp | ositenn (Texymuii KOHTPOH
ycneBaeMoCTH)
3aHATHSA 0J1b Hast
padora
1 | OcHoBBEI 3 3 16 Jlomarraee 3amanue
MPOTPaMMHUPOBAHUS HA
Python
2 | ®yHKIMU, CTPOKH H 3 3 16 JloMariHee 3a1aHue
CITHCKH
3 | Pabora c daitnamu, 3 3 16 JlomarHee 3aiaHue
CJIOBApH U MHOXKECTBA
4 | bubmuorekn 3 3 16 JlomarHee 3aganue
5 | IDE, otnaaka nmporpamMm 4 4 16 JomarmtHee 3amanue
ITpoekt
3auem ¢ oueHKoil 2
Hmozo: 16 16 2 80
Obvem oucuyuniunsl (Mooyisn) 114
(6 ax. u.)
Oovem Oucyunaunvl (M0o0y) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Neni/m HaumenoBanue pazjieJa Conep:xaHue TUCHUIIMHBI (MOYJIs1) 10 TEMaM

JAMCHMILJIMHBI (MOYJIs1)

Python

OCHOBBI IPOTPaMMHUPOBAHUS Ha

Hctopust 1 0cOOCHHOCTH fA3bIKA. Y CTAHOBKA M HACTPOHKA
OKPYKEHHSL.

OCHOBHbBIC CHHTAKCHYECKUE KOHCTPYKIIUH. UHNCIIOBBIE THIIBI
(int, float). Ctpoku (str) u ux oneparuu. JIorudeckue TUIIBI
(bool). Omepatop if, elif, else. Jlornueckue omeparopsr (and,
or, not). Iuku for u ero mpumenenue. [ux while u ero
ucnosnb3oBanue. Onepatopsl break u continue

(I)YHKI_II/II/I, CTPOKHU U CITUCKHN

OmnpeneneHue U BHI30B PyHKIUI. APryMEHTBI M TapaMeTphl.
Bosspar 3Hauenuii 1 001aCTh BUJUMOCTH TIEPEMEHHBIX.
OcHoBHBIE oniepainuu co crpokamu. opMaTupoBaHHe CTPOK.
Mertozapl cTpok (Hampumep, split, join, replace). Cozganue u
WHHIIMAIN3AIMS CIHUCKOB. MeTobl criuckoB (append, remove,
sort). Cpessl ¥ WTepaIyist 10 CIIHCKaM

MHOXCCTBA

Pabora ¢ daitnamu, cioBapu u

OTkpbiTHE ¥ 3aKphITHE (aiioB. UTeHne U 3amuch JaHHbBIX B
¢atinbl. Pabora ¢ KOHTEKCTHBIM MeHEKepoM (With).
CroBapu. Co3gaHue 1 OCHOBHBIC OTIEPAINH C MHOYKECTBAMH.
Merozp1 MHOKeCTB (add, remove, union, intersection).
[IprMeHeHne MHOKECTB JJIsl YIAJICHHUs TyOJIUKAaTOB

Bbubnnorexu

Crangaptable 6Oubmmorexu Python. YcranoBka u
WCITOJIB30BaHUE CTOPOHHUX Onbanorek. Co3ganue
COOCTBEHHBIX OHOIMOTEK

IDE, otnanka mporpamm

Bri6op IDE anst Python. MHCTpyMEHTBI OTNIaAKH.
TecTrpoBanue M IOKyMEHTAIH
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHUBEpCUTET  pacmojaraer MOJHBIM  HA0OpOM  JIMIEH3UOHHOTO 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 JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 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 u3f., nepepad. u gomn. — Mocksa : M3natensctBo KOpaiit, 2025. — 349 ¢. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas 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 u3n., mepepad. u gon. — Mocksa : UznarensctBo 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 ofecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHWYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIIMM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00€CIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHUECKOW U HaydHO-
HCCJIEIOBATENIBCKON padoT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApCKOro (IMPaKTUYEeCKOTO0) THWIA, TPYNIOBBIX W
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIIEr0 KOHTPOJI M MPOMEXYTOUYHON aTTeCTalluH, a TAKKe
MIOMEIICHUS I CAMOCTOSATENBHON paObOThl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTUIECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeTbI0 U TEXHWYECKHUMHU CPEICTBAMH OOYUYEHUS, CIY)KAIIUMHU JUTS TIPEACTaBICHUS Y4eOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaeTCS B YUCOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIAMH | CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CTIeNMATM3UPOBAHHBIM 000PYAOBaHUEM, BKITIOUAs JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00yUYaIOIIKUXCsI, B TOM YHCIIE IPUCTIOCOOTICHHBIE
JUTE WCTIOJh30BAHUSI WHBATWIAAMHU ¥ JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHBl KOMITBIOTEPHON TEXHHMKON C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTH «MHTepHeT» U
obecrieueHreM JOCTyna K B DJJIGKTPOHHYIO HWH(MOPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay
YHuBepcurera.

OOyJaromMest TIPEIOCTaBIsIeTCs JOCTyn (B TOM 4YHCIIE YHAleHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(EeCCHOHATBLHBIM 0Oa3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://urait.ru/bcode/567821
https://urait.ru/bcode/556864

Ne HaumenoBanmne 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 | Eaunas kosuteknus MG pOBBIX 00pa30BaTeNIbHBIX PECYpPCOB

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 IIpoussoacreo JInuen3nonHoe / cB00OIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exxHoe JIMIICH3UOHHOE
Server)
bpaysepsbl:
SAupnexc.bpaysep OTEUECTBEHHOE CBOOOIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

Od¢ucHble NpUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) | 3apybexxHOoe

JIMIIEH3UOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecniedeHune 115 IVIAHMPOBAHHUS M YYeTAa BpeMeHH:

Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | 3apy6exHoe | nuiensuonHOE

Cucrtembl ynpapjeHus1 0a3aMHi JaAHHBIX:

Microsoft Imagine (SQL Server) | sapy6exmnoe | nuuensuonnoe

Cucrtembl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for 3apy0exHoe JIMIIEH3HOHHOE

HyperV

CnpaBo4YHO-TPABOBBIE CHCTEMBI:

Koncynprantllntoc: cripaBodHO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

Cpe/ncTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMLIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

IlakeThbI MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

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

CucTteMbl ynpasjeHus 0ubanorpapudeckoii nugopmanueii:
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http://www.disasters.chat.ru/
http://www.eun.chat.ru/
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https://www.edu.ru/
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Zotero | 3apyOexkHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe

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 — cHUCTEMAaTHYeCKOe, IMOCJIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
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 sanamuu) — akTUBHAs paboTa CTY/IEHTa HA CEMUHApE,
€ro OTBEThI Ha BOIPOCHI MIPENoaBaTelis U y4acTHe B JUCKYCCHH.

Jl1s ycnemHoro yyacTusi B CEMHUHape CTyJ€HTaM peKOMEHAYEeTCs 3apaHee 03HAKOMUTHCS €
TeMOI OOCYXXJEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOJATOTOBUTH BOMpPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTUPYS HX.
[Ipu oTBeTax Ha BONPOCHI MpENOJABATENs CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YYEHHBIN MaTepHuall. Takxke MOJIe3HO MOAEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

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 pabOThI, pa30UB MPOEKT Ha 3TAIbI C YKa3aHUEM CPOKOB BBITTOJIHEHUS
Ka)XJ10T0 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.

Homawnee 3a0anue — HaOOP 3a7ad 10 TEMaM HEAEIH.

[lpu pabore Ham JOMAIIHUMH 33JaHUSMH BaXXHO BHUMATEIHHO O3HAKOMHUTHCS C
TpeOOBaHUSAMHU M CPOKaMU BBIMOJHEHHs. PexomMeHayeTcs pa3douBaTh 3a7aHus Ha 3Tambl, YTOOBI
n30eXaTh MEeperpy3kd W JIydlle YCBOMTH MaTepHal. VICmomb30BaTh pa3iWYHbIE 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 YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTeNNbHOM 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.

CucremMa OlleHMBAHUSA Pe3yJIbTATOB 00y4YeHH sl 0 JUCHUILUIHHE (MOIYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAHUA CPOPMUPOBAHHOCTH KOMIIETEHUHA 10O
aucuunanHe (moay.aw) «OcHobl Pythony.

OrneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHMIKCHHH OOYYAIOIIUXCS MO MUCHUIUIHHE (MOIYJIIIO)
OCYIIECTBIISICTCS B BUJIC TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH.

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

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

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

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTAMYHO 3auTeHo W3JIOKEHHBIMA B paboueil mporpamme, Hu

8 OTIN9HO 3auTenHo rIIyOOKO OCMBICISET AUCHUIUIAHY (MOIYTIb).

Ox CaMOCTOSTEIIBHO u JIOTHYECKH
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 aHaJIM30B u JIPYTHX
MCCIICIOBAHNN, a TaKKe peIlaeT CII0KHbIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHNS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, H  yMEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBL  (MOAYNA) C TPAKTHYECKUMHU

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 BHHUMAaHHWEC Ha
HanOojee 3HAYMMBIX MoMeHTax. OH yYMECT

aHAIM3UPOBATb, CpaBHHBATB,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATH
W3yYCHHBIH  MaTepual, BBIACIAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHbIC CBSI3M.
®dopMyTUpyeT CBOM  OTBETHI, YBEPCHHO
HHTEPIPETUPYET pPE3yJIbTaThl AHAIU30B M
JIPYTUX WCCICAOBAHHMMA, a TakkKe perraeT
CIIOKHBIE CHUTyallMOHHBbIE 3afaud. CTyaeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEATCIBHOCTH, W yMeeT  CBsI3bIBATh
TEOPETUYECKHE  aCMEKThl  MpeaMera ¢
MPaKTHIECKUMH 33 JaUaMH.

5 Y 10BIETBOPUTENHHO 3ayTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHUSIMH 10

4 Y 10BNETBOPUTENHHO 3adreHo JMCLMIIIAHE  (MOZYIIO), HO HCHBITHIBACT
TPYAHOCTHU IIPU CaMOCTOSATCIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacarorquecst CyTd BompocoB. CTynaeHT
CHoco0eH pelarb TOJBKO CaMble IMPOCThIE
3aJjaud M BIAJCeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

3 He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAaHUM 110 InNpeaMeTy U HE
1 He claH He 3auTeHo MOXET OTBCTUTbL Ha BOIIPOCHI, AAXKEC CCJIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJSIIIIUE BOIIPOCHI.

Hucnurnnuna (Monyinb) «OcHoBbI Pythony orniennBaercs cieayronmm o0pazom:

AKTHBHOCTH Bec |KoanuectBo Onucanne

Homamraue 3amanus | 50% 5 [Mucemennas padota ¢ HabOpoM 3a/1a4, KOTOPhIE HYKHO
pEIUTh 3a OTPAaHUYCHHOE BPEeMsI

IIpoekt 50% 1 Hccnenoparesbckas padoTa 1Mo AUCHUILIMHE (MOJIYJII0) U
NpEe3eHTAIINS Pe3YJIbTATOB

@opmyJia pacuéTa UTOrOBOH OLEHKH MO AucHUNIMHe (Moay/i0) «OcHoBbl Python»:
«0,5% cpennee 3a nomarraue 3aganus + 0,5 X mpoexTy.

3a4éT ¢ OneHKOH MOKHO MOJYYUTh OJIHUM HX ABYX CIIOCO0OB:
— Tomy4nts 55+ GanyioB 3a MPOEKT.
— Crnatb 4 nomaniHue paboThl CO CPETHUM OaIoM 7 U BBIILIE.
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Texkyuuii KOHTPOJIb YyCIIeBAeMOCTH 00y4al0IIMXCH 10 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoMAalLIHUE 3aJaHUS

Jdomamnee 3ananue: OcHoBbl Python u cuHTaKCHMUYeCKMe KOHCTPYKUIMHU

1. Ucropus n ocobennoctu sizbika Python
Hanumure kpatkuit 0630p (150-200 ciioB) o ToM, Koraa u moyemy Obut coznan Python, a Takxe
0 €ro OCHOBHBIX 0COOEHHOCTSIX.

2. YcTaHOBKAa M HACTPOMKA OKPYKeHH s
YcranoBure Python u nactpoiite cpeny paspadortku (Hanpumep, PyCharm unu VS Code).
Crenaiite CKpUHIIOTHI IPOIECCa YCTAHOBKH M HACTPOMKH, a 3aTEM HAMUIINTE KPAaTKOe
onucanue (50-100 c0B) 0 TOM, KaK BbI 3TO C/IEIAH.

3. OcHOBHbIE CHHTAKCHYeCKHEe KOHCTPYKIUH
Hanummure nporpaMMy, KoTopas 3arpaiiiBaeT y Mojab30BaTells ero UM U BO3pacT, a 3aTeM
BBIBOAUT coobiienue B popmare: "Ilpuser, [ums]! Tebe [Bo3pacT] met."

4. YucaoBble TUNIBI
CozpnaiitTe mporpammy, KOTOpasi 3alpaliiBaeT y MoJab30BaTelNs Ba yncia (1ejaoe u ApoOHoe),
BBITIOJIHSCT HAJl HIMU apru(METHIECKHE OTIepalny (CI0KEHUE, BRIUNTAHHE, YMHOKECHHE,
JIEJICHNE) U BHIBOJUT PE3YJIbTaThI.

5. Jloruyeckue TUIBI U ONEPATOPHI
Hanummre nporpaMmmy, KOTopas 3arpalinBaeT y MoJb30BaTes ABa OyaeBbIX 3HAYCHUS
(manpumep, True nnnm False), u BeiBoauT pesynbrat norunyeckux omnepanuii (AND, OR, NOT)
HaJl HUMHU.

JlomamHee 3agaHue: Y CJI0BUS M IIUKJIbI

1. Oneparop if, elif, else
Hanummre nporpaMmy, KOTopast 3alpamiBaeT y MoJjib30BaTens oleHky (uucio ot 1 1o 100) u
BBIBOJUT COOTBETCTBYIOIIUM TEKCT B 3aBUCUMOCTH OT OLIEHKH (Hampumep, "OTiudHo",
"Xopowmo", "Y nosnersopurensHo", "HeynoBnersoputensHo").
2. Jloruyeckue onepaTopsl
Coznaiite mporpaMmy, KOTOpast 3alpalliMBacT y MOJIb30BaTENs 1BA YACIIA U BBIBOAMT, SBISETCS
JIM TIEPBOE YUCIIO OO0JIbIlIE BTOPOT0, MEHBIIIE UM PABHO, UCIIOJIb3Ys JOTHUYECKHE ONIEPaTOpPHI.
3. Ik for
Hanummwure nporpamMmy, KoTopast BHIBOJUT Bce YeTHbIE yucina ot 1 1o 50, ucnonb3ys nuka for.
4, Inka while
CoznaiiTe nmporpamMmy, KOTOpast 3alpalliBaeT y M0JIb30BaTelIs BBOJ] UUCEN U CYMMHUPYET UX,
IIOKa M0Jb30BaTelb He BBeAET (. B KOHIIe BEIBEAUTE CyMMY.
5. Onepatopsl break u continue
Hanummure nporpamMMy, KOTopas 3alpaniiBacT y M0JIb30BaTeNs BBOJ YHUCEN O TEX MOP, TOKA OH
HE BBEJET OTpuLaTesnbHoe uncio. Mcnomas3yiite oneparop break st BeIxoja U3 UKIiIa.

Jomammuee 3aganue: OyHKUMH, CTPOKH M CIMCKH

1. Onpenenenue U BbI30B (PYHKIMIA
Hanumure QyHkiuio, KoTopas NIpuHUMAeT JBa YKcia U BO3BpalllaeT uX MPOU3BEACHNUE.
Bb13oBuTe 3Ty pyHKIHIO U BHIBEUTE PE3YIIbTAT.

2. ApryMeHTBI H IapaMeTpbl
Coznaiite pyHKIHIO, KOTOpas IPUHUMAET CTPOKY U YHCIIO, @ 3aT€M BBIBOJUT CTPOKY 3aJlaHHOE
Kosim4yecTBo pa3. [Iporectupyiite QyHKIMIO C pa3IMYHBIMU aPTyMEHTAMHU.

3. OcHOBHbIE ONepPaIU €O CTPOKAMHU
Hanumure nporpammy, KOTOpas 3alpamuBaeT y MOJIb30BaTelsd CTPOKY U BBIBOJUT €€ B BEPXHEM
PETUCTPE, a TAKKE KOJIMYECTBO CHMBOJIOB B CTPOKE.
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4. Co3nanue 1 HHUIMAJIHU3AIHUS CITUCKOB
CosznaiiTe CiMCcoK U3 5 BaluX JTIOOUMBIX GPYKTOB. BrIBeIuTE €ro Ha SKpaH u J0OaBHTE eIIle
0oJIMH PYKT B KOHEI] CITHCKA.

5. MeToapl CIMCKOB
Hanummure nporpamMmmy, KOTOpasi CO3J1a€T CIMCOK YUCEN, 3aTEM yIAlIAeT U3 HEro OJHO YUCIIO IO
WHJIEKCY, COPTUPYET OCTABIIMECS YUCIA U BBIBOJUT PE3YJIbTAT.

IIpumepHbIe 32 1aHUSA 110 MIPOEKTY

1. Oran

BAXHO: He crour TpatuTh Ha 3T0 3amanee Oonbiie 30-40 muuyt. Iloctapaiitech
IpUIYyMaTh MPOCTOE M YCTOMYMBOE MPABUIIO M OBICTPO €r0 Pearn30BaTh.

Bamma nepBas 3a1aya no npoekty — copMHUpOBaTh TUIIOTE3Y Ui MIPaBUiIa, KOTOPOE MOTJIO
OBl OTTUYUTH (PPOJIOBBIC COOOIICHUS OT «UUCTBIX).

Bxona Jlecatp peanbHBIX aHOHMMHU3HPOBAHHBIX JTUANOTOB MEXIY IOKyHartenemM M
IPO/IABLOM. 5 U3 HUX — (DPOJIOBEIE, APYTHE S5 — KIUCTHICY.

Bobixoa Ber nomxHbl Hanucath (PyHKIIHIO, KOTOpass MPUHUMAET Ha BXOJ CTPOKY — MEpPBOE
COOOIIICHKE TIPO/IaBIla B YaTe — U MPUCBAMBACT ¢i 0JMH U3 ABYX JiekosoB: "fraud"” wim "clean™.

Texnunueckune aerajan

e Ctpoka, KOTOpas MOCTYIUT Ha BXOJl Ballell QyHKIMH, OyJIeT COCTOSTh U3 OYKB PyCCKOIO
andaBuTa U BCEBO3ZMOXKHBIX MYHKTYalIUOHHBIX 3HAKOB.

e Ctpoka, KOTOpasi NOCTYIIUT BaM Ha BXOJ, OYyJEeT CreHepupOBaHa M3 BEPOSITHOCTHOTO
pacrpeziefieHusl Ha ¢JI0BaxX U He OyJeT uMeTh «puzndeckoro» cMpicia. Kaxxaoe cioBo B CTpoke

OyJIeT CreHepupOBaHO HE3aBUCUMO.
[ ] # npumep cTpoku, KOTopas MOXeT MOCTYMNWTb Ha BXOA Bawed GyHKUUU
fraud_example = ("kapTbl HO BoAWTEenA 2aABKY W HE 3aKoHYunacb coobweHuit xaaTb

"

npowy oTnpasuTena lopofde nbiTaeTca Tenerpam ee MonydeHue"

OTBeTbTE HanucaTb NepefaguM AOSBOHWUANCH. 3abepéT He"

TPaHCMOPTHbIA AaeT nony4una~"

print(fraud_example)

OuennBaHue NpUMeHseTCs (PYHKINIO K TECTOBBIM JIAHHBIM U MOJACYUTHIBAETCS SKOHOMHUS
MapKeTIuielica OT MPUMEHEHHs CTyAeHToM mpasuia. OueHka OyneT 3aBUCETh OT (PUHAHCOBBIX
IIOKa3aTesed penieHusl.

Yacrs 2.

CogeTbl 110 BBINOJHEHUIO 3a1aHUS

e TpaMKH TOJIKHBI ObITh MOHATHBIMU U MPUATHBIMU Ha BUJI. O0s3aTeIbHO MOANNUCHIBANTE
rpaduku 1 noadepUTe ONTUMAIIBHBIN pa3Mep, YTOObI BCE ObUIO BUIHO

e YaCTO HCIOJB3YEeMbI KOJI 0OOpauuBaiiTe B (YHKIMH, TaK YMEHBIIMTCS BEPOSITHOCTH
OImMOKH M KOJI CTAaHET KpacuBee

e BECh KOJI, KOTOPBIil BBl HAITHUCAJIH, 10JKEH paboTaTh ObICTpO. MIHaue roBopsi, BeCh HOYTOYK
JOJI’KEH HUCIIOJIHATHCA He Oosiee ueM 2-3 MUHYTHI.

e CTapaliTeECh HE MCIOJB30BaTh Marudeckue KOHcTaHThl. Hampumep, ecaum arr - maccus
gucen pasmepa 1000, To st moacyéra cpeJHEro BMECTO

avg = sum(arr) / 1000 # moxo

MUIINTE

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

e 00s513aTEJIbHO! 110CTIE BBITIOJHEHUS 33JaHUSI HAKMUTE KHONKY [lepezanycmums ceanc u
8bINOTHUMb 8€Cb KOO, YTOOBI YIOCTOBEPUTHCS, UTO Ballle perieHne padoTaeT

IHoacka3zka

B oxgHOM 13 3aaHuit ecTb MUHOpHAS OMIMOKA U 32 € HaX0X/IEHUE U UCIIPABICHUE MOKHO
noy4duTh +10 Gamios
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IMoaroroBka
Yacts 1. JlanHbIe
[lepBbIM [€I0M HaM HYKHO HAy4YUThCS CUMTHIBATh TEKCThl U3 (aiimoB. MblI emie He

pa3bupanuce, Kak 3To caenarb B Python, Ho He mepexuBaiiTe — ceiiyac MOKaKeM.

lar 1 3arpy3ute qaHHbIC

LWar 1 3arpysuTe gaHHble

[]

—_—
re
—

Igdown 1UAsOdwBZ3gp9FnxrSu-kcUBBf-YtMVgr
Igdown 1B_eeBIavx9118fF2D@gzKemEVu_9SM81i

Downloading. ..

From: https://drive.google.com/uc?id=1UAsOdwBZ3gp9FnxrSu-kcUBBf-YtMVgr
To: /content/data_clean.json

100% 994k/994k [@0:00<808:00, 12.3MB/s]

Downloading. ..

From: https://drive.google.com/uc?id=1B eeBIavx9118fF2D@gzKe@mEVuU 9SM8i
To: /content/data_fraud.json

1e0% 993k/993k [e©:00<ee:00, 9.33MB/s]

Ilar 2 Jlanabie i 3TOro MpoekTa XpaHsarcs B Qopmare json. C ¢GpopMaToM MOKHO

IMO3HAKOMUTHCA B JOKYMCHTAILIUH, a ITIOKAa MOXKETC ITPOCTO CUUTATH JAHHBIC, UCIIOJITHUB KO HUKC

i

import json

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

# cyuTbiBaem 1000 ¢pogoBbiX coobueHui
with open(path_to_fraud, "r") as handler:
fraud_messages = json.load(handler)

# cuyvTbiBaem 1800 4MucThiXx coobweHwuid
with open(path_to_clean, "r") as handler:
clean_messages = json.load(handler)

# cnepywuue ABe CTPOKU NPOBEPAKT, YTO CHUTaHHbIE CMUCKW COOBWEHWA WMelnT
# MpasuibHY ONUHY

assert len(fraud_messages) == 1600

assert len(clean_messages) == 1000

print("Npumep dpofoeoro coobueHusa:", fraud_messages[@])
print("MNpumep 4ucToro coobueHua:", clean_messages[@])

Ecnu BBI Bce cnenanu nmpaBUibHO, TO sSiYEHKA BBIIIE JIOJDKHA OTpadOTaTh 06€3 OMMOOK U Ha

9KpaHe JOJHKHBI OSIBUTHCS MTPUMEPHI IBYX cooOIeHnit. He MojkeTe moHsATh CMBICTa COOOIIEHU?
Huuero crpammHoro, Mpl TE€HEPHPOBATM WX M3 CTATUCTUYECKOTO PACHpENeNICHUs, IMOATOMY
«(puzugeckoro» cMeicia y coobmienuit HeT. Ho matTepHsl, KOTOpBhIE BCTPEYAOTCS BO (hPOTOBBIX
COOOIIIEHUSAX, MBI COXPAaHUJIU, TIOITOMY UCCIIEOBAaHUE JOIKHO MOTYYUTHCS HHTEPECHBIM!

BaxxHo: Bce cooOuieHuss coctosT u3 OyKB pycckoro angaBUTa M BCEBO3MOXHBIX

MMYHKTYallMUOHHBIX 3HAKOB.
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Koncranrnl

KOHCTAHTA OMNMNCAHWE 3HAYEHWME

CpenHee KONMYECTBO MNOKYMOK,
COBEpLIaEMbIX Ha MapKeTnence Kaxablvi
neHb. Mo Kaxnon Nokynke cosgaetca vyat
Mokynatenb-lNpopasey,

DAILY_PURCHASES 200000

[onsa nokynok, KOTOpble NPUXoaaTCs Ha

FRAUD_SHARE
NpoaaBLOB-MOLLEHHWUKOB

5%

Llena ogHon owmbkm FALSE POSITIVE
FALSE_POSITIVE_COST  (3abnokupoBanu 4ecTHoe cooblleHue), 10000
B pybnax

LieHa onHoit owmbkmn FALSE NEGATIVE
FALSE_NEGATIVE_COST (nponyctunu ¢ppoaepckoe coobLieHue), 75000
B pybnsax

Beii31aiid ¥ oeHKA KaYecTBA

[Ipexxne yeM HauaTh aHAlW3 BaXKHO 3a(UKCUPOBATH OeW3lallH — MPOCTOE pelleHue,
OTHOCHTEJIEHO KOTOPOT'O MOXHO H3MepsATh 3(h(HeKTHBHOCTH CBOEH pabOTHI.

3agaua 1. Beiiznaiin B xauectBe OeiiznaiiHa peanusyite Tpu OM3HEC-TIpaBUIIA:

e constant_fraud --- npaBu10, KOTOpOE KIacCCUPUIIPYET KaK10€ COOOIICHHE KaK (PO

e constant_clean --- mpaBuIi0, KOTOpOE KITACCHDUIIHPYET Kaxk10€ COOOIICHUE KaK YUCTOE

« first_hypothesis --- npaBuio, kKoTopoe BBl MpHIyMajad B IMEPBOM Iiare pabOTHI Haj
MPOEKTOM

Kaxxnoe OusHec-nipaBuiio IpUHUMAET HA BXOJ] COOOIIEHNE B BUJIE CTPOKU M BO3BPAIIIAET €TO
knacc: «fraud» mnu «cleany.

3agauya 2. Ounenka kauecrsa [10 6annoB]| beii3naiiHbl rOTOBHI --- TENEph NIPUMEHUM UX K
JTAHHBIM TIPOEKTa M OLIEHUM UX KaYeCTBO B JICHbI'AX.

2.1. Ilapamerpsnl UToObI NOJACYMTATh Hally LEJIEBYIO METPUKY (JHEBHBIE THOTEPH
MapKeTIuienca), HaM Hy>KHO Hay4YuTbCs BBIYUCIATH JBa apamMeTpa:

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

« false_negative_rate: mosst omu6ok Tuma FALSE NEGATIVE (ot 0 1o 1)

Bama 3anauda:

1. TIpumennTe KaxKabIi U3 Tpex Oeit3naitnos k AanubM (fraud_messages u clean_messages)

2. Tlo pe3ynbTaraMm npescKa3aHui
onpenenute false_positive_rate u false_negative_rate xaxxaoro Geiiznaiina

3. BeiBenuTe pe3ynbTaThl Ha 9KpaH ¢ TOYHOCTHIO JI0 3 3HAKOB IOCTIE 3aMsTON (MCTIONB3YHTe
¢dyukuuto round())

2.2. Jlennru Tenepp HyxHO miepeBecTH 3HaueHuss FPR m FNR B nensru. Hamummure
(GYHKIMIO, KOTOpas MPUHUMAET Ha BXOJl 3HAUEHUS ITUX MAapaMeTPOB U BBHIYHCIISAET €KETHEBHbBIE
MoTepH MapKeTIUielica TpHU BHEAPEHUH Kaxaoro Oeiznaiina. I[lpumenute ¢GyHKIHIO K
pe3ynbTatam 3aaauu 2.1, 4ToObl CpaBHUTH TpU Oel3naiiHa.

YacroTHblil aHAIN3

WTak, MBI TOATOTOBWIIM O€W3NIalfHbI --- MPUIIJIO BPEMS MPOBECTH aHAIUTUKY U MOCTPOUTH
MO-HACTOAIIEMY XOpoliee Ou3Hec-mpaBwmiio. [1epBrIif mar --- MOAroTOBKA JaHHBIX U BU3yaJbHBIN
aHaIu3.

3agaua 3. O6aaxko cioB JlaBaiiTe HauHEM C TOro, 4YTO MOCMOTPUM Ha oOJiaka CJIOB
GpONOBBIX M YHCTBIX COOOIICHUN, 4YTOOBI COCTaBUTh TIEPBOE BIEYATICHHE O JIAaHHBIX.
HeoOxoauMmelii Ui 3TON 3aJaud HHCTPYMEHTApUH MOXKHO MOCMOTPETH B pazjiene yueOHUKa 1o
BU3yaJIU3aIUU.

3.1 MoaroroBka Hamm cooOmeHust cocTosIT w3 OyKB pycckoro andaBuTa M 3HAKOB
MpEeNUHAHUSA. BYKBBI COCTAaBISIFOT CJIOBa, a BOT 3HAKW NPENHUHAHUS OCOOCHHO IICHHOMN
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https://colab.research.google.com/drive/1ZYGgTXej2OnB_NolrlSFGxbRl3ZT9CTZ?usp=sharing
https://colab.research.google.com/drive/1ZYGgTXej2OnB_NolrlSFGxbRl3ZT9CTZ?usp=sharing

uH(pOpMalKU AJIs aHAJIM3a HE HECYT (a elle MOT'yT UCIIOIb30BaThCs ppoaepaMu AJisi MAaCKUPOBKHU
cinoB, a-nsg T-e-JI-e-r-p-@m). Ilpexae dem cTpoWTh OONaKa CJIOB, MPOBEIUTE MEPBUYHYIO
00paboTKy COOOIIECHMIA:

e YAAJUTE 3HAKU MPETTUHAHUS

e IPUBEJIUTE BCE CJIOBA K HIDKHEMY PETHCTPY

2.3. Anasm3 [Ipoananusupyiite pe3yabTatsl 2.1 U 2.2 © 00BACHUTE UX C TOUYKH 3PCHHA
Ou3Heca.

o [Touemy nmomeuats Bce COOOIICHHUS KaK YUCThIE OoJiee BBITOAHO, YeM Bce Kak ¢ppoxa?

« Kak Baia coOcTBeHHasi TUIIOTE3a COOTHOCUTCSI C MPOCTHIMU KOHCTAHTHBIMU TpaBUiIaMu?
Kak BaMm ynanoch ux npeB30iTH / TOYEMY HE yIaJI0Ch?

YacroTHoe Ou3Hec-mpaBuio [20 O6amsoB| JlaBaiite yriamyOMMcs B HIICIO C KITFOYEBBIMH
CIIOBAaMH U TIOCTPOMM OH3HEC-TIPAaBUIIO, KOTOPOE OJOKHPYET COOOIIEHUS C ONpEAeICHHBIMU
KITFOYEBBIMU CIIOBAMHU.

Ananu3 UtoObl peann3oBaTh Takoe OU3HEC-TIPaBUIIO, TPOAETIANTE CIIEAYIONINE IIIaTrH:

e CocTaBbTE CIIUCOK CJIOB, KOTOPHIE BCTPEUAIOTCS B HOPMAIU30BAHHBIX COOOIICHUSX XOTS
Ob1 oauH pa3 (oOmmii cnucok s (POAOBBIX M YHCTBIX COOOMIEHWH). 31ech XOpOIIo
UCIIONIb30BATh CTPYKTYPY JaHHBIX MHOXECTBO: Set (mpoliaem Ha 4 Henene Kypca).

o JI7Is1 K&XKAOTO CJI0Ba MPEACTaBbTE MPABUIIO, KOTOPOE OJOKHPYET BCE COOOMICHUS C ATUM
coBom. Omnpenenute false_positive_rate u false_negative_rate takoro npasuia

o JImst  KaXkImoro cioBa  ONpeAeNHTe METpUKy dPQexTHBHOCTH (B  JCHBrax)
COOTBETCTBYIOILIETO MpaBuia (C mara 2)

e Otcoprupyiite Bce ciioBa Mo 3PGEKTUBHOCTH COOTBETCTBYIOLIETO MpaBuia (OT CaMbIX
3 PEeKTUBHBIX K caMbIM HE3(P(PEKTHUBHBIM) U IMOCTPOMTE bar chart puHAHCOBBIX PE3yIbTATOB AJIS
nepsbix 20 coB

e U3 rpaduka omnpenenuTe COUCOK KIFOUEBBIX CIIOB, IO KOTOPOMY Ballle MpaBUio Oyaer
OyiokupoBaTh cooOmieHue. Baire mpaBmio T0KHO OJOKMPOBATh COOOIEHHE €CIIM B HEM €CTh
XOTs ObI O/IHO KIIFOYEBOE CIIOBO.

Pa3pa6oTka Terneps peanusyiite Bamie npasuio end-to-end:

e Bxo0: HeoOpaboTaHHOE cOOOIIeHHE (U3 CHIPBIX JaHHBIX)

e Bnympennocmu: IloaroroBka u HopMayn3aius Tekcra (3agaun 3.1 u 4), MoMcK KITFOYEBBIX
cioB (3amaya 5.1)

e Boixoo: Bepaukt («fraud» nmu «cleany)

e Onenka 3pdexTuBHOcTH OLieHUTE Y3PPEKTUBHOCTD BaIIEro UTOTOBOIO OU3HEC-TIpaBUIIA
(ananoruyHo 3agadam 2.1 u 2.2)

o Eciu Bc€ peann3oBaHO KOPPEKTHO, Y BAaC AOJKHO MOIyUUThCs He Ooiee 420 MITH AHEBHBIX
oTeph

o [Ipunymaiite end-to-end OusHec-paBuiio HA OCHOBE HauBHOro Oaiieca. Bame nmpaBuio
JOJDKHO TIPUHUMATH Ha BXOJ COOOIIEHUE U3 CHIPHIX NAHHBIX M BHIIABaTh BEpIUKT («fraud» mmm
«clean»). HeJib3s1 HCIIOIB30BATh TOTOBYIO peaTM3alIMIo0, HY>KHO HallMcaTh CBOM KJIaCCH(PHUKATOP.

e Onenure ero 3¢ (HeKTUBHOCTH

o [IpokoMMmenTHpyiiTe pe3ynbraThl (Kak pe3yiabTaThl COOTHOCATCS C YaCTOTHBIM MTPABUIIOM?
Kak MO>kHO marbIiie pa3BHBATh Ballle pelieHue?)

3ananus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

Ne n/m Saganue OTtBeT KoMmnerenuus

3 OI1IK-2
1. Kaxoit pe3ynbpTaT BRIIOIHEHUSI CIEAYIOMIETO Koia?
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HELLO OIIK-2
2. Kaxoii pe3ynbpTat BBIIOIHEHUS CIEAYIOLIETO Koa?

print("Hello".upper(})

2 OIIK-2
3. Kaxoli pe3yabpTat BBINOIHEHUS CIEAYIOUIEro Koja?

a=1[1, 2, 3, 2, 4]
print{a.count(2))

[20, 30}/ [20,30] OIIK-2
4, Kaxoii pe3yabpTat BBINOIHEHUS CIIEAYIONIETo Koa?

a= [1a, 28, 30, 48]
print{af1:3])

5. Kaxoii onepatop ncnons3yercs A1 nepeaadn A OIIK-2
MIEPEMEHHOT0 YHCJIa TTO3UIIMOHHBIX aPTYMEHTOB B
(byHKIIIO?

A. *args

B.%args

C. $args

D. <args

6. Kaxkoit MmeTon ucnosb3yercs AJi1 YTEHUS! BCETO C I1K-3
coJiepkumoro (haiiia B BUJIE CIIUCKA CTPOK?
A. detect()

B. writelines()

C. readlines()

D. wrote()

2 VK-6
7. CKOJIBKO pa3 BBITIOJIHUTCS CIEAYIONINAN ITUKIT?

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

3 [1IK-4
8. Kaxoit pe3ynpTaT BRIIOIHEHUS CIEAYIOMIETO Koa?

print(1e /s 3)
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