Munucmepcmeo nayku u vicuteco oopazosanus Poccutickou Dedepayuu
DedepanvHoe 2ocydapcmeeHHoe 0100icemHoe 00PaA308aMeENbHOE YUPeICOeHUe
gvicuezo oopazosanus « Cesepo-OcemuncKull 20Cy0apCmeeHHblil YHugepcument
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PABOYASA ITPOT'PAMMA JTUCIIUIT/IMHBI
«IIpoexkTHbI ceMuHap MamnHHOe 00y4YeHHe ¥ MPHJIOKESHUSD

Hanpasnenue noarorosku 01.03.02 Ilpuknaanas mareMaTuka u HHPOpMaTHKA

HpO(I)I/IJ'IbI MaremaTuueckoe MOJICITIMPOBAHHUC U BBIYUCIIUTCIIbHAA MAaTCMAaTHUKaA

dopma o0yueHHsI — OUHAS

BnanukaBka3z, 2019



[IporpamMa  cocraBieHa B  cooTBeTcTBUM ¢  DexepanbHbIM  IOCYJapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIETO 00pazoBaHMs 1Mo HampasieHHIo noAarorosku 01.03.02
[lpuknangHas MaremMaTMka M MH(QOPMATUKA, YTBEPXKAEHHBIM IpUKa3oM MuHHCTEpCTBa
oOpazoBanust U Hayku Poccuiickoit @enepamuu ot 10.01.2018 1. Ne 9, yueOHBIM mIIaHOM
MOATOTOBKM OakanaBpoB mo HampabieHuto nmoarotoBku 01.03.02 IlpuknagHas mMaremaTtwka u
uHpopMaTuKa, yTBepxaeHHbIM YueHbIM coBeToM @I'BOY BO «COI'Y» ot 28.05.2019 r. Ne 10.

CocraBurenb: cTapmuni npenogasaresib Makapenko M. /.

PaGouast mporpamMmma oOCy>k/IeHa U yTBEPIK/IeHA Ha 3acelaHuu Kadeapsl anreOpsl U TEOMETPHUU.
(mportokoin Ne7 ot 14.03.2019)

Ono6pena coBeToM (GakyIbTeTa MATEMATHKU M HH(POPMAIIMOHHBIX TEXHOJIOTUN
(mpotoxos Ne5 ot 29.03.2019)



1. CTtpykTypa 1 0011asi TPYA0€MKOCTb JUCUMILIHHBI

OO6m1ast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 4 3auéTHBIC eAMHUIBL. (144 dac.).

Ounas ®opma
o0yueHus

Kypce 3/4
Cemectp 6/7
Jlexun -
[IpakTHYeCKHE 3aHATH 32/34
JlabopaTopHbIe 3aHITHS -
Koncynpranmu -/-
WToro aynuTOpHBIX 3aHATHH 32/34
CaMocTosTeNIbHas padora 40/38
Kypcogas pabota -
3auer +/+
JK3amMeH -/-
OOuiee KOJTUYECTBO YACOB 144 ygac.

2. lleau ocBOEHHUS TUCHUIIUHBI

Lenbio Kypca SBISIETCS M3y4YEHUE OTIMYUTEIBHBIX KOHCTPYKIUMH si3bika Python, Tak kak c
OJITHOM CTOPOHBI OH M3J1aracTcs CTyIEHTaM YK€ yMEIOIIUM IIPOrpaMMUPOBATh, C IPYTOM CTOPOHBI
SBIISICTCS OJHUM U3 CaMbIX MPOCTHIX, MOMYJSAPHBIX M OBICTPO PA3BUBAIOLIUXCS S3BIKOB
IIPOrPaMMUPOBAHHUSA, KOTOPBIN UCIIOIB3YETCs TP PEIICHUN IIMPOKOT0 KpyTa 3a7a4d — OT aHaIu3a
JIAHHBIX 10 CETEBBIX TEXHOJIOTUU

3. Mecto nucuumiannsl B ctpykrype OITIOII:

Hucnunmuna «IIpoexkTHbli ceMuaap MammHHOE 00y4YeHre U TPHIIOKEHUSD» OTHOCUTCS K
mucuuruinHaM biiok 1. Juctumnuas (Mmoxynu). Yacts, popmupyeMast yHacCTHUKaMHU
obOpasoBarenbHbIX OTHOIIEHUH. J(uctmmimael o Bei6opy. b1.B.JIB.03.01.

I[J'I}I HU3YyYCHUSA NJUCHUTIIINHBI HGO6XO,Z[I/IMI>I 3HAaHUA, IMOJTYYCHHBIC 06y‘-IaIOH_II/IMI/ICSI B paMKax
«SI3bIKM TIpOrpaMMHpOBAHUS U METOJbI TpaHCIAuu», «HpopmaTrka» a Takke B pe3yibTare
OCBOCHUS AUCIHILTUH: «ANredpa u reoMeTpus» u «MaTeMaTuuecKuil aHaIIn3».

[Tpuctynas x uzyuyeHuto aucuuriuHbl «IIporpammupoBanue Ha si3bike Pythony, cTyneHt
JOJDKEH UMETh MpeJCTaBlIeHHEe 00 ainropuTMax, CTPYKTypax JaHHBIX, [apagurMax
nporpaMmmMupoBaHus. IMEThb ONbIT pa3pabOTKH MPOTPaMMHOT0 00ecTieueHuUst, TPOSKTHOM PabOTHI.

4. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUMUIIJIMHBI
Komnerenun obyuatomierocsi, popMupyembie B pe3ysibTaTe OCBOSHHS TUCIUIIIMHBI.
B pesynbraTe u3yueHUs AUCUUIUIMHBI OOYYaIOUIUIICS NOJDKEH 00MagaTh CIEAYIOIUMU
KOMITETEHIIUSIMHU (pe3yJIbTaTaMu OCBOCHUSI 00pa30BaTeIbHON POTrPaMMBl):

VYK-1 -Cnoco0GeH oCyecTBIsATh MOUCK, KPpUTUIECKUI aHATTU3 ¥ CUHTE3 MH(OpMAIHH,
NPUMEHSTh CUCTEMHBIN TIOJXO/ JJIsl PEIIeHHUs TIOCTABICHHBIX 3a71ay;

VYK-3 -Cnoco0GeH oCylIecTBIATh COLUAIBbHOE B3aUMO/ICHCTBHE U PEaIn30BBIBATH CBOIO
POJIb B KOMaH/IE;

[1K-2 -CriocobeH co3gaBaTh U UCCIIEAOBATH HOBBIE MAaTEMAaTHYECKIE MOIENIN B
€CTECTBEHHBIX HayKaX, POMBIIUICHHOCTH U OM3HECE, C YIETOM BO3MOKHOCTEH COBpEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHII U IPOrPaMMHUPOBAHNUS H KOMITBIOTEPHOI TEXHHUKH.

B3anMocBs3b IUIaHUPYEMBIX Pe3yJIbTaTOB OOYUYEHHs MO JUCHUIUIMHE ¢ (POPMUPYEMBIMH



xkomneTennuamu OITOIT:

Komnerennun
I[lnannpyemble pe3yabTaThbl 00y4eHH s, COOTBETCTBYIOLIUE
¢dopmupyembim komnereHuusam OITOII
Kon DopMyJIHPOBKA
3HATL: YmMmernb Baanern:
VK- | Cnocoben — OCHOBHBIE BBISIBIIAATD TEXHOJIOTUSIMU
1 OCYIIECTBIISATh METO/IbI poOJIeMHEIE BBIXO/IA U3
MTOUCK, KPUTHUYECKUI | KPUTHYECKOTO CUTYalHH, POOJIEMHBIX
aHaAJIN3 U CUHTE3 aHanmn3a; — UCIIONb3Ys CUTYyaluH,
uH(popmanuu, METO0JIOTHIO METO/bI aHAIN3a, | HaBBIKAMH
MIPUMEHSATD CHUCTEMHOT'0 CUHTE3a U BBIPA0OTKH
CUCTEMHBIN OAXO0A | moAXoaa abCcTpakTHOTO CTpaTeruu
IUIS peLIEeHUs MBIIIJICHUS IEUCTBUI;, —
ITOCTABJICHHBIX 3a/1a4 HaBbIKAMH
KPUTUYECKOTO
aHaIMn3a.
VK- | Crocoben IPUHLIMIIBI — OCYILECTBJIATH | — HABBIKAMU
3 OCYLLIECTBIIATH dbopMupoBaHus ITIOMCK PEIIEHU | COCTaBJIECHUS
COLIMAJIbHOE KOHIICTILIUH MTPOEKTa | MPOOIEMHBIX ruiaHarpaguka
B3aUMOJICUCTBUE U B paMKax CUTYyalllil Ha peanu3anuu
peann30BbIBATh 0003HaYCHHON OCHOBE MPOEKTA B LIEJIOM U
CBOIO POJIb B poOIeMBbI; — NEUCTBUH, MJIaHA-KOHTPOJIA
KOMaH/1e OCHOBHBIE AKCIEPUMEHTA U | €rO BBINOJIHEHUS; —
TpeOoBaHus, OIbITa HaBbIKAMU
pEeAbSIBISIEMBIEC K KOHCTPYKTHUBHOTO
IIPOEKTHOI paboTre 1 MIPEOI0JICHUS
KPUTEPUU OIICHKU BO3HHUKAIOIIHUX
pe3yJIbTaTOB pa3Horiacuii u
IIPOEKTHOMN KOH(JIUKTOB.
JeATEIbHOCTH;
[IK- | Cnoco0OeH co31aBaTh | OCHOBHEIE MIPUMEHSATD HaBBIKAMHU
2 1 UCCJIEN0BATH 3aKOHOMEPHOCTHU METO0JIOTUIO nyOJIM4HON peun,
HOBbIE pPa3BUTHUS HAYKU U Hay4YHBIX apryMeHTaluu,
MaTeMaTH4eCKUe TEXHUKH, OCHOBHBIE | UCCIIEIOBAHUNA U | BEJCHUS JUCKYCCHUHU
MOJIEJIN B NPUHIUIIBI U METOA0JIOTUIO
€CTECTBEHHBIX MIOJIOKEHUS Hay4HOI'0
HayKax, ¢dmnocopun TBOPUYECTBA
MIPOMBILIIEHHOCTH U | TEXHUYECKHUX
Ou3Hece, ¢ y4eToM 3HAHUH
BO3MOKHOCTEN
COBPEMEHHBIX
WH(pOPMaIMOHHBIX
TEXHOJIOTUH U
[IPOrpaMMHUPOBAHUSA
Y KOMITBIOTEPHOMI
TEXHUKHU

[Tpu mpoBeneHNM y4eOHBIX 3aHATHI 00ecreunBaeTcs pa3BUTHE y 00yYalOIIMXCsl HAaBBIKOB
KOMaHAHON paboThl, MEXKITMYHOCTHOW KOMMYHUKAIIUU, IPUHATHS PEIICHUN, THIEPCKUX KAa4eCTB
(BKJTIOYasl MPU HEOOXOIMMOCTH MPOBEJCHHE WHTEPAKTHUBHBIX JIEKIUH, TPYHIOBBIX JUCKYCCHIA,



pOJIEBBIX WIp, TPEHUHIOB, aHAIW3 CUTyallMi W HWMUTAIMOHHBIX MOJIENeH, MpenojaBaHue
TUCUMIUIMH (MOJyJei) B (opMe KypcoB, COCTaBIEHHBIX Ha OCHOBE pE3yJbTaTOB HAYYHBIX
WCCJICIOBaHMI, B TOM YHCIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOQECCHOHATBHON
JesITeTIbHOCTH BBITYCKHUKOB U TOTpeOHOCTEH paboTonareneit).



5. Conepikanne U yueOHO-MeTOANYECKAsA KAPTA TUCHHUILINHBI

Taoauna 5.1
Homep HaumeHnoBanue Tem ®opMBI Banabi JlutepaTtypa
Headen (Bompocos), 3ansTHs CamocrosiTesibHasi padoTa KOHTPOJIs1
U3y4aeMbIX M0 JAHHOI CTY/IEHTOB
JAMCUMILINHE 1 p 126 Conepxanue Yacke min | max
1-2 Hcropust s3BIKOB W Mapajurm 4 Br160op qucTaHIIMOHHOTO Kypca DopMupoB [1-8]
MPOrpaMMHUPOBaHHUS. Mecto U3 CIIUCKA MPEAJIOKEHHbIX. 2 aHue
s3pika Python B MHOroo0pasuu CIIUCKAa CT.
COBPEMCHHBIX TCEXHOJIOT'HH.
3-14 Cruckw, cpe3bl, KOPTEKH, 24 Pemenwue 3amaq DataCamp [1-8]
CJIOBAapH, UTEPATOPBI, TUIIbI JUCTAaHIIMOHHOTO Kypca.
apryMeHTOB (YHKIIHH, 34
JieJieraThl, KJIacchl,
OMOINOTCKH
15-17 Pa3paboTka poekTa 6 [ToArOTOBKA OTYETOB U 4 [1-8]
Mpe3eHTalMI
UTOTO 32 40 0 100
1-3 [TpenoOpaboTKa JaHHBIX, 6 JlomaiiHee 3agaHue 10 DataCamp [1-8]
JIEPEBO pelIeHU
4-6 Knaccudukartoper, wmerom k- 6 Jomarnnee 3amanue DataCamp [1-8]
OMKaMIINX coceneit 10
7-12 HHvHeﬁHa;I perpeccus, 12 JlomailiHee 3agaHue 10 DataCamp [1-8]
HCHUPOHHBIC CCTU
13-15 [Ipencrasienue padboT MO 10 IToaroroBka OT4ETOB U 3ammra [1-8]
Y4acTHIO B COPEBHOBAHUAX MpEe3eHTaLNM 8 MIPOEKTOB
110 MAIIMHHOMY O0YUYEHHIO
HUTOro 34 38 0 100




IIpumevanus:

— Bce Buab!l yueOHO# paboThl MOT'YT IPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAaHMHM JIOKQJIbHBIX HOPMATUBHBIX aKTOB.

— B nemsix peanuzanuy MHIMBUYalIbHOIO OJX0/1a K 00YUYEHHIO CTYIEHTOB, OCYLIECTBIIIONMX Y4eOHbIH [Ipoliecc 10 MHAUBUIYAIBHONH TPAEKTOPUHU B PAMKax
WHAWBUAYAIBHOTO paboyero miaHa, U3yyeHrne JaHHOW JTUCHUIUIMHBI MOXKET OCYIICCTBIISATHCS Yepe3 HHANBHIYATbHbIC KOHCYJIbTAIUU MIPENoJaBaTeisi OYHO, B 4aChl
KOHCYJIbTallMH, 10 3JIEKTPOHHO MOYTE U C UCTIOIb30BaHNEM IIAT(HOPM AUCTAHIMOHHOTO O0Y4CHHMS.



6. O0pa3oBaTeIbHbIE TEXHOJIOTHH

B cooTBercTBUM € TOCYJapCTBEHHBIMH O0pa30BaTEIbHBIMU CTaHAAPTAMH BBICIIETO
o0pa3oBaHUs peanu3alys yueOHOro nporiecca J0bKHA PelyCMaTpUBaTh MPOBEICHUE 3aHATHH B
MHTEPAaKTUBHBIX U aKTUBHBIX Qopmax. BHenpenue atux gpopm oOyueHus: — 01HO U3 BaXKHEUIINX
HalpaBJICHUH COBEPIICHCTBOBAHMS IIOATOTOBKM CTYAEHTOB B COBpeMEHHOM By3e. Llenp —
noBbIIeHHe 3G (HEKTUBHOCTH 00pa30BaTEIIBLHOTO MPOIIECcca, JOCTHKEHHE BCEMH 00yJarOIIIMMHUCS
BBICOKUX PE3YJIbTaTOB OOyUCHHUS.

WuTepaktuBHBIE (GOPMBI TPOBEACHUS 3aHATUHN MTPeIoaraloT 00y4eHre B COTPYAHHYECTBE.
Bce ydacTHMKM 00pa3oBaTeNbHOIO Iporecca (MpernojaBaTesb U CTYICHTbHI) B3aUMOACHCTBYIOT
JIpYyT C ApyroM, oOMEeHHBAIOTCS MHGOPMAIUEH, COBMECTHO pEHIaroT MPOoOJEMbI, MOJACITHPYIOT
curyarui. CyTh HUCIIOJIb30BAaHHS aKTHUBHBIX M MHTEPAKTUBHBIX ()OPM TPOBEIECHHS COCTOUT B
NOTPYKEHUHU CTYACHTOB B peajbHYyI0 arMocdepy AETOBOr0 COTPYAHMUYECTBA MO Pa3pelieHUIo
po6JeM, ONITUMANIBHYIO /U1l BRIPAOOTKH HAaBBIKOB M KQ4eCTB Oy IyIIETo CIEUATUCTA.

Jns pemieHus BOCHUTATENbHBIX M Y4EeOHBIX 3aJad MpenojaBaTeleM MOTYT OBbITh
UCIIOJIb30BaHBI CIEAYIONTNE HHTEPAKTUBHBIE (OPMBI 00yUEHUSI.

TpaaunuoHHBbIE JIEKIMH U MPAKTHYECKHEe (CEMMHAPCKHUE) 3aHATHSA C MCIIOIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTUH.

Jlekums-guajaor — cojepkaHue MoJaeTcsl Yyepe3 CEpUI0 BOMPOCOB, Ha KOTOPBIE CTYAEHT
JIOJKEH OTBEYATh HEMTOCPEICTBEHHO B XOJI€ JICKLIUH.

OmnuaiiH-ceMUHAP — Pa3HOBUIHOCTh BEO-KOH(MEPEHIINH, MPOBEJACHNE OHJIAH-BCTPEY HIIH
npeseHTauuil 4yepe3 VHTEpHET B peXUME peallbHOro BpeMeHU. Kaknplii M3 y4acTHUKOB
HAXOJMTCS y CBOETO KOMIBIOTEpa (CPeACTBA CBSA3H), a CBSA3b MEX]Iy HUMU MOJIEPKUBAETCS Uepe3
WHTepHET mocpecTBOM 3arpy>KaeMoro MpHIoKEHUs!, yCTaHOBJICHHOTO Ha KOMITBIOTEPE KaX10TO
y4acTHUKA.

Buneoxondepennusi — ceanc BuneokoHdepenicsszu (BKC) — 310 TexHONorus
MHTEPAaKTUBHOIO B3aMMOJEICTBHUS ABYX M OoJiee YYaCTHHKOB 00pa30BaTeIbHOrO IMpoliecca AJis
oOMeHa nHpopManueil B pealbHOM PEeXHME BPEMEHHU.

Buneo-nexknus — cHATas Ha KaMepy COKpalleHHas JeKIus, ToNodHeHHast oTorpadusMu u
CXeMaMH, WILTIOCTPUPYIOIIAsk I0JaBaeMbIi B JIEKIIMM MaTepHall.

TexHosorusi 3JeKTPOHHOrO O00y4YeHMs (peaqu3yercs TpPH TOMOIIM dSJIEKTPOHHOU
obpaszoBatensHOl cpenpl COI'Y mpu wucnons3oBanuu pecypcoB OBC, mpu mnpoBeneHUH
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUSA U T. I1.).

TBopyeckoe 3ajaHHe COCTABISIET COJepKaHUE (OCHOBY) JHOOOH MHTEPAKTUBHOM (POPMEI
MIPOBEJICHUS 3aHATHSL. BhINOIHEHNE TBOPUECKHUX 3aJaHH TPeOYyeT OT CTyI€HTa BOCIIPOU3BEICHHUS
NOJyYeHHOH paHee uH(popManuu B (Qopme, ONpenenseMoil IpernoaaBaTesieM U TpeOyromen
TBOPYECKOTO MOaxoja: 1) mombopka NMPUMEPOB W3 TMPAKTUKH; 2) MOAOOpPKAa MaTepHhayia IIo
oTpenieieHHON podieme;

IIy6anyHas npe3eHTaUMs MPOEKTAa - caMblii 3PGEKTUBHBIN CIOCO0 JOHECEHUs BAKHOU
uHGOpPMALUK TIPH MyOJUYHBIX BBICTYIUIEHHUX. Crlain-nmpe3eHTauuu Mo3BOJISIOT 3(P(PEKTHO U
HaTrJIsTHO MPEJICTaBUTh COJEp)KaHUE, BHIACIUTE U MPOWLIIIOCTPUPOBATH COOOIICHHUE.

HNHTepakTHBHAsL JIEKIUS TPECTAaBISAET OO0l BBICTYIJICHHE MpPENoJaBaTels Iepen
ayJIUTOpPUN CTYACHTOB C TPUMEHEHHEM CIEAYIOIIUX HWHTEPAKTUBHBIX (OpM OOyUeHUS:
1. ynpaBnsiemast [ucKyccust wim Oecena; 2. IEMOHCTpaLus ClAiiIoB WM y4eOHBIX (PUIBMOB; 3.
MO3TOBOM MITYpM; 4. MOTUBAIIMOHHAS pEYb U JIp.

Pa3pa6oTka npoeKTa 1o3BoJsSET yUaCTHUKAM MBICTICHHO BBIMTH 32 IPEAeIIbl Ay JUTOPUHN
COCTaBUTh MPOEKT CBOUX JIEUCTBUI MO 0OCYKJaeMOMY BOIIPOCY YYACTHUKU MOTYT OOpaTUTHCS
3a KOHCYJbTALUEH, IOMOJHUTEIBHON IUTepaTypoil B CIEMUAIM3UPOBAHHBIC YUPEKICHUS,
ONOJIMOTEKHN U T.1I.

IIpo0seMHoOe 00y4ueHHe - TONCK OTBETOB Ha BOIIPOCHI 110 TEME.

7. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CaMOCTOSAITeIbHOIH padoThI



CamocTtosTenpHas padoTa oOydaromuXcs SBISETCS OJHUM U3 BHUIIOB YYCOHBIX 3aHSTHU.
CamocrosiTensHas paboTa MPOBOUTCS C LEIBIO:

— CUCTEMATHU3ALMU U 3aKPEIJIEHUS MOJYYEHHBIX TEOPETUUECKUX 3HAHUW U MPAKTUYECKUX
YMEHUN 00yUaIomuXCs CTYICHTOB;

— yrayOJeHHs U paclIiPeHUs TEOPETUIECCKUX 3HAHUI;

— (QopMupoBaHUS YMEHHUW WCIOIL30BaTh HOPMATHUBHYIO, IIPAaBOBYIO, CIIPaABOYHYIO
JOKYMEHTALMIO U CIIEUAIBHYIO JIMTEPATYPY;

- (opmMupoBaHHUS CaMOCTOSITEILHOCTH MBIIUICHUS, CIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO U CaMOpEeaTU3alliy;

— Pa3BUTHS UCCIIEIOBATEIHCKUX YMEHUH.

K Bugam camocrosTensHON pabOThl MPU W3YYCHHHM NAaHHOW JMCHUILIMHBI OTHOCHUTCS:
HanucaHue JO0KJIaJ0B, ICCE, MOJATOTOBKA MPE3CHTAIMA, CAMOCTOSTEIbHOE U3YUEHUE JINTEPATYPhI
M0 TeME W COCTaBIIGHHWE 10 HEW KOHCIEKTOB, paboTa CO CHPaBOYHBIMU MaTepHallaMu
(TEpMHHOJIOTUYECKIUMHU ¥ MHBIMH CIIOBAPSIMU, YHITUKIIONEIUSIMHI) U T.JI.

Crniucoxk MOOK i BeIOOpa cTyieHTa:

1. '"MNokonenune Python" (BEEGEEK) - cnuwkom npocTown https:/stepik.org/course/58852/syllabus
2.  '"lporpammupoBaHme Ha Python" (UHctutyt  BUOUHOOPMATUKUM  UTMO) -
NpocTow https://stepik.org/course/67/syllabus
3. "Python: ocHoBbl 1 npumeHeHue" (UHctutyt BUNOUHOOPMATUKM WUTMO) -
NPOABUHYTLIN https://stepik.org/lesson/24459/step/1 7unit=6764
4. "Adaptive Python" (JetBrains, aHrn.) - cnoxHocTb 3agad nogbupaeTcs non Ball
ypoBeHb https://stepik.org/course/568

5. "OcHoBbl nporpammupoBaHus Ha Python" (BLUJ) - HopM https://www.coursera.org/learn/python-
0snovy-programm..

6. "lMorpyxeHne B Python" (M®TW) - Hopm https://www.coursera.org/learn/diving-in-python#sylla..
7. "OcHoBbl Python un aHanmsa paHHbIX" (Yandex npakTuKym, 4acTuyHO OecnnaTtHbIn) -
HOpPM https://praktikum.yandex.ru/profile/data-analyst/

Crucok caMoCTOSITeNIbHBIX padoT:

o CChIJIIKa

https://drive.google.com/file/d/1Ka4J5YhTBr20giLwu u8oWUcioWkLD4B/view?usp=sharing

https://drive.google.com/file/d/1eyh0ptQ4i12VEMviSMYMFojoNAaK9adz/view?usp=sharing

https://drive.google.com/file/d/1IESFNDhcBwA 1S-J82]9NKHc1tF2gwsdJE/view?usp=sharing

https://drive.google.com/file/d/1sh7E4dn1bWXjUuyR2zNStrKJ225dBDV6/view?usp=sharing

https://drive.google.com/file/d/105nkjllq] wDXW2ENSvFcsgS5aj2J0Um/view?usp=sharing

https://drive.google.com/file/d/15TeX7wXzruAXQInwLFWdgnHX2HBWimrT/view?usp=sharing

\]O\Ul-lku-)l\)—‘z

https://drive.google.com/file/d/1fSBCGUG6WLBgdbnlj5CdqZQTbal CQER6/view?usp=sharing

8. OueHoYHBIE CPeACTBA /ISl TEKYLIero KOHTPOJISA yCIeBaeMOCTH,
PYOeKHOM aTTecTAlMN U MPOMEKYTOYHOM aTTECTAIUM 10 UTOraM OCBOCHUSA
AUCUMITUHBI

Pabouass mporpamMmma mpeaycMaTpuBaeT TMPOBEACHHUE JICKIIMOHHBIX W MPAKTHUYECKHUX
3aHATUH, a TaKXKE CIEIYIONIUE BUIBI padOT: caMOCTOsATEIbHYI0 padboTy cryaeHTtoB B MOOK,
KOJUTOKBUYM MO 53bIKy Python, BeImonHEHWE MoMamHUX paboT MO MAMIMHHOMY OOY4YEHHIO,
3alUTa MPOEKTOB M0 JIF0OOMY KOHKYPCY MO0 MalllMHHOMY OOY4EHHIO.

Texkywuti KoHmpo.ib — MPOUCXOAUT Uepe3 KIACChl UK Apyrue nHcTpyMenTsl MOOK.

Pybesxcnviti  konmpons  OCyIIECTBISETCS IO OKOHYAHWW W3YYEHHSA JABYX MOIYJICH.
KommokBruym mo 3aBepiieHuio MoayJis mo s3biky Python u 3amuTa mpoekTa Mo 3aBepIIeHHUI0
MOJ1yJis BBEJICHHE B MAIlIMHHOE 00y4eHUE.

PyGexHbIii KOHTPOJIb IPOBOAMTCS C LENBIO ONPEEICHHUS KaueCTBAa YCBOSCHUS MaTepualia
y4eOHOr0 MOJTYJISl B IIEJIOM.


https://vk.com/away.php?to=https%3A%2F%2Fstepik.org%2Fcourse%2F58852%2Fsyllabus&post=-198034337_2&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fstepik.org%2Fcourse%2F67%2Fsyllabus&post=-198034337_2&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fstepik.org%2Flesson%2F24459%2Fstep%2F1%3Funit%3D6764&post=-198034337_2&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fstepik.org%2Fcourse%2F568&post=-198034337_2&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.coursera.org%2Flearn%2Fpython-osnovy-programmirovaniya%3Faction%3Denroll%23about&post=-198034337_2&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.coursera.org%2Flearn%2Fpython-osnovy-programmirovaniya%3Faction%3Denroll%23about&post=-198034337_2&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fwww.coursera.org%2Flearn%2Fdiving-in-python%23syllabus&post=-198034337_2&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fpraktikum.yandex.ru%2Fprofile%2Fdata-analyst%2F&post=-198034337_2&cc_key=
https://drive.google.com/file/d/1Ka4J5YhTBr20gjLwu_u8oWUcioWkLD4B/view?usp=sharing
https://drive.google.com/file/d/1eyh0ptQ4j2VEMvjSMYMFojoNAaKf9adz/view?usp=sharing
https://drive.google.com/file/d/1E5FNDhcBwA1S-J8gj9NKHc1tF2gwsdJE/view?usp=sharing
https://drive.google.com/file/d/1sh7E4dn1bWXjUuyR2zNStrKJ225dBDV6/view?usp=sharing
https://drive.google.com/file/d/1o5nkjl1qJ_wDXW2ENSvFcsgS5aj2J0Um/view?usp=sharing
https://drive.google.com/file/d/15TeX7wXzruAXQJnwLFWdgnHX2HBWimrT/view?usp=sharing
https://drive.google.com/file/d/1fSBCGUG6WLBgdbnIj5CdqZQTbalCQER6/view?usp=sharing

1) 3apauu xko/toxkBHymMa moay.as S3bik Python:

Hanuwwute ¢yHkumto whipping_waterfall(), koTopas B npvHMMaeT NpoM3BOJIbHOE KOJMUYECTBO
KOpTeXel 13 ABYX MONOXMUTE/bHBIX LIeNbIX Yncen, npeobpasyeT Ux Tak: HaXOAMT Pa3HOCTb
MeXay 60/IbLLMM Y MEHbLUMM, U3 KaXA0W YeTHOM Lndpbl AenaeT HeyeTHyto (+1), 3aTem
CABUraeT LMKJINYECKM BNEBO Ha KOJNYECTBO MO3MLMI, KOTOPOE 3anmMcaHo B UMEHOBAHHOM
napameTtpe shift, nmerollem 3HaueHre no ymonyaHmto 0.

q)yHKLI,I/IFI BO3BpaLlaeT CrNCOK NMoayyYeHHbIX 3HaYeHUN.

Ecnv B kakoM-HMBY b KOPTEXE CTb OAMHAKOBbIE YMCaa, TO BO3OYXKAaeTcs
nckntoueHne SameValuesError c coobweHnem Same numbers in tuple.

Ecnm no3nuUMOHHbIE apryMeHTbl He nepejaHbl, BO30y>AaeTcs cTaHAapTHOe
nckntoueHne ValueError, B kauectBe coobLueHMs ykasbiBaeTca cTpoka Empty input data.

Ecam oba uncna B KopTexxe ofHO3HauYHble, TO BO3b6yXaaeTcs uckatoveHve OneDigitError, ero
coobueHune: Too small value.

Mpumep 1

Beonx BriBog

args = [(1984, 42), (12345, 516), (2020, 19), (151, [5319, 93911, 1131
8574) ] 3395]

shift = 2

print (whipping waterfall (*args, shift=shift))

Mpumep 2

Bron BriBoa

args = [] ValueError raised with "Empty
shift = 2 input data"

print (whipping waterfall (*args,
shift=shift))

Mpumep 3

BBog BriBog

args = [(1999, 142), (1, 5), (20, 19), OneDigitError raised with "I
(11, 85)] small value"

print (whipping waterfall (*args))

MpumeuaHuns

O6paboTka UCKAOYEHWI MPOUN3BOANTCA NPOBEPSIOLLLEN CUCTEMOW.
OHa xe 1 reHepupyet cooblueHns suga Error raised with message "String”

MocKoNbKy OAMH 1 TOT XXe Habop AaHHbIX MOXET NMOPOXKAaTb Pa3Hble UCKIOYEHUSs, CTOUT
NPVAEP>XKMBaTLCSA NMopsjKka NPOBEPKY, YKa3aHHOTO B YC/IOBUMW.

N

Hanuwwte ¢pyHkumro chocolate_shop(), koTopas nprHMMaeT HeorpaHMYEHHOe YNCIO
KOpTeXel 13 ABYX CTPOK-C/IOB. B Kaxaow cTpoke 6YKBbl 3aMEHSOTCA MHAEKCOM MOZ KOTOPbIM
OHa CTOWT B CJIOBE, EC/IN €r0 HEMOBTOPSAHOLLMECs BYKBbl OTCOPTMPOBATb MO andaButy.




MonyuyeHHble YMCaa NEPECTAaBAAIOTCA B KOPTEXKE MO BO3PaCTaHMIO, €C/IM UX paccMaTprBaTh Kak
CTPOKMW, a 3aTeM 13 BTOPOTO BbluMTaeTcs nepsoe. Bonwebcrso!

Kpome no3numoHHbIX apryMeHTOB GYyHKLMA NPUHMMAaET MMeHOBaHHbIM napameTp length, no
YMONYAHWIO 2, — KOPTEXM, B KOTOPbIX €CTb C/I0Ba KOPOUYe 3TOrO YNC/a, He paccMaTpUBaroTCs.

q)yHKLI,VIFI BO3BpaLlaeT CrNCOK NMNoJy4YeHHbIX Yncen.

Ecnv nocne yaaneHns kopTexein ¢ KOPOTKMMU CIOBAMU HUYETO He OCTanoCh, BO3byxaaeTcs
nckntoveHne EmptylnputError, B kauectBe coobLyeHuns ykasbiBaeTcsa ctpoka No input data.

Ecav napametp length umeet 3HaueHne MeHblue 2, BO3by>XaaeTca CTaHAapTHOe
nckntouenme AttributeError c coobueHnem Invalid value.

Ecam B UTOroBoM crnivcke ecTb OTpULATENbHbIE 3HAUYEHWS, TO BO3bY>KaaeTcs
nckntoueHne NegativeError, ero coobuenune: Negative values in result.

Mpumep 1

Beonx

args = [('shop', 'plant'), ('choco', 'beans'), ('magic', 'candy'),
('Willy', 'Wonka')]

print (chocolate shop(*args))

Mpumep 2

Bron BriBog

args = [('chocolate', 'sweet'), ('valley', EmptyInputError raised wit
'river') ] input data"

length = 8

print (chocolate shop(*args, length=length))

Mpumep 3

BBog BriBog

args = [('attractor', 'zoom'), ('valley', NegativeError raised with
'river') ] values in result"

length = 3

print (chocolate shop(*args, length=length))

MpumeuaHuns

O6paboTka NCKAHUYEHUI MPON3BOANUTCA NPOBEPSIOLLEN CUCTEMOWN.
OHa e 1 reHepupyet cooblueHns suga Error raised with message "String”

MocKoNbKY OAMH 1 TOT XXe Habop AaHHbIX MOXET NMOPOXKAaTb Pa3Hble UCKIOYEHNSs, CTOUT
NPVAEP>XKMBaTLCSA NMOpsKa NPOBEPKY, YKa3aHHOTO B YC/IOBUMW.

|98)

IIycroTa B xKemxynke

Hanuwwute nporpammy, kKotopas nornpobyeTt Hantn egy. Hy>KHO onpeaennTb, MOXHO Jn U3
NtobbIX CMMBOIOB MEPBOW CTPOKM cobpaTb BTOPYHO CTPOKY 6e3 yueTa perncrpa.

®opmart BBOAA

B daline stomach.txt HaxoasTcs aBe CTPOKM.




®dopmar BbiBOAA

Ecnmn cobpatb BTOpyro CTPOKY MOXHO, TO B daiin food.txt 3anmcaTb KOpTeX MHAEKCOB
CYMBOJIOB W13 MEePBOW CTPOKM; €CW eCTb HECKOIbKO NMOAXOAALLIMX CUMBOJIOB, TO 6paTh MHAEKC
TOro, UTO BAIMKE K Havany cTpokun. Eciv Bo BTOpPOW CTpoke CMBOJIbI MOBTOPAIOTCA, TO KaXzbli
pa3 13 NepBoi CTPOKKN BepeTca MHAEKC BAMKaNLLEro K Havasny.

Ecnv cobpatb Henb3s, To 3anmcate None.

Mpumep 1

Beonx BriBog

He really wanted something more satisfying and (51, 5, 12, 15,
delicious 8)

candy

Mpumep 2

Bron BriBoa
But more than anything, he wanted to... None
chocolate.

MpumeuaHuns

B 3ajaye HM4Yero He BBOAMUTCA C KnaBnaTypbl M HNYETO HE BbIBOAUTCA B KOHCOJIb, BCE AGVICTBVIFI
npon3BOAATCA C ¢a17|J1aM|/|. B npuMepax rnokasaHo nx cogep>xmmoe.

I+~

Hanvwute nporpammy, KOTopas MOMOXET OMNpPesenuTbCs U, HaKOHEL, BbiIBpaTh HY>KHbIN POCT.

Mo nepBoﬁ nocnefoBaTe/ibHOCTU HY>KHO onpeaeinte MUHUMYM U MakKCUMYM (,ﬂ‘flﬂ NPOCTOThI
Ha3oBeMm ux fmin u fmax) n BCe Yncha BTOpOI‘/lI nocneaoBaTe/ibHOCTU, KOTOPbIE He NMonaaatoT B

fmin + fmax
3 1

+ 00
AnanasoH

®dopmar BBOgA
B nepBoi cTpoke 3ajaeTcs KOANMYEeCTBO HAbOPOB AaHHbIX (HaTypanbHoe uncno N), koTopble

TpebyeTcs NpoaHann3npoBaThb.

B cnepytowmx 2N cTpokax 3anmcaHble Nocaef0BaTelbHOCTM HaTypaibHbIX YNCEN Pa3zeNeHHble
npobenamu.

B cTpoke 2i 3anvcaHa nepBas yacTb i-ro Habopa, a B cTpoke 2i+1 - BTOpas.

®dopmar BbiBOAA

Tpebyetcs BbiBecTM 2N CTPOK, COAEPXKALLUX A5 KaXA0ro n3 Habopos:
- MMHMMYM 1 MaKCMMyM AN NepBOW YacTn Habopa;
- Bce uncna BTOpO#R YacTn Habopa, KoTopble NonajatoT Nog 3afaHHoe yCaoBMe.

Mpumep 1

Bsonx BriBog
1 2 8

7 2 8 1 2

1 2 4 8 16 32




Mpumep 2

Bson BriBon
2 8 45
15 8 32 45 139
1 39 27 81 2 15
3 15 4 8 2 1 4

147 10 13 16 19

Mpumeuanusa

r]Opﬂ,D'OK ymcesn B CTPOKax HE MMeeT 3HauYeHNA.

MopsfoK CTPOK — BaXceH.

Onenka Kpurtepuii onieHkM KOJUIOKBHYMa

25 Bce TpeOoBaHusi MO HamMCaHUHM TPOTPaMMBbl BBIIOJHEHBI, Ha BCE BONPOCHI CTYACHT
OTBEYAET OBICTPO U CAMOCTOSATEIEHO

20 -24 Bce TpeboBanms 10 HaNMCaHWM TPOTPAMMBI BBHITIONHEHBI, HAa BOIPOCH OTBEYACT
UCIIOJIb3YS] MHTEPHET

15-19 He Bce TpeboBaHusi IporpaMMbl BEIIOIHEHBI, HO OPUEHTUPYETCS B KOE.

10-14 He Bce TpeboBaHusi IpOrpaMMBbl BHIIOIHEHBI, B KOAE OPHEHTHPYETCSI II0XO.

0-9 [Iporpamma peann3oBaHa YaCTHIHO

a)
b)
c)
d)
e)
f)

g)
h)

a) Ilomnora
b) ScHocTh

3) TpeGoBaHusl K 3alIMTe NPOEKTA:
1) Hanuume MosCHUTEBHON 3aIMCKU

3amaya

CchllKa Ha COPEBHOBAHUE

Onucanue CTpyKTypbl JaHHBIX
Onucanue UCIONIb30BAHHBIX METOJI0B
OLneHKa NOJyYEHHBIX PE3yJIbTaTOB
CchUlKka Ha MPOrpaMMHBIN KOJT
Tabnuna pe3ynbTaToB COPEBHOBAHUS
CchUlKka Ha MPE3EHTALNIO

2) Ilpe3eHTtanus UTOroB

¢) Odopmnenue
3) 3ammra npoekrta
a) KauectBo peun
b) Ilonumanwme 3agaun
c) Ilonumanue xoma pemeHus
d) OtBeTHl Ha BOMPOCHI

IlpumepHbIe cCOpeBHOBAHMS:

1) Kaggle.com

2) https://yandex.ru/cup/

3) https://nti-contest.ru/

4) https://sibur.ai-community.com/

1.

Onenka

Kputepuii oneHkn npoekra

1-5

YpOBEHb COPEBHOBAHUS: HAUWHAOIINE, YICOHOE, XaKaTOH, MPOPECCHOHATBEHOE C IEHHBIM
MPU30M



https://yandex.ru/cup/
https://nti-contest.ru/

0-30
COPECBHOBAHHHU

30 GamioB HaYUCISAETCS, €CITU PE3YNbTaThl MpoeKTa BouLH B ToN 30% OT y4acTHHKOB B

BAJUIBHAA CTPYKTYPA OLIEHKH

HasBanmue 3Tana

0aJ1JIbI

Pabora c MOOK 25

KommokBuym 25

Pa3paboTka npoekTa Ha KOHKYpc ML 35

3ammTa npoeKTa 15

3AUYET

>170

Iloka3aTeu U KPUTEPUH OLIEHUBAHUS KOMIIETEHIMI HA PA3JIMYHBIX ITANAX UX
(¢opmMupoBaHus, onucaHHe KA OLlEHUBAHUSA

YpoBeHb c(hOpMHUPOBAHHOCTH KOMIIETEHIIM

«MuHNMAJIBLHBIA
YPOBEHb
He TOCTUTHYT»
(MeHee 55 0asi0B)

«MUHUMAJIbLHBIA
YPOBEHb)
(56-70 6a10B)

«CpenHnii ypoBeHb»
(71-85 6as0B)

«BpICOKH YpOBEHb)
(86-100 6an510B)

Komnemenyuu ne

Koumnemenyuu

Komnemenyuu

Komnemenyuu

cdhopmuposatul. cdhopmuposatul. chopmuposatibv. cdhopmuposatul.
3Hanus oTcyTCcTBYIOT, | ChopMHUpOBaHEI 3HaHus oOmmmpHseIe, | 3HaHUS TBEp/bIC,
YMEHHsI W HaBBIKH HeE | 6a30BbIe CTPYKTYpHI | CUCTEMHBIE. apryMEHTUPOBAaHHEIE,
c(hOpMUPOBAHBL. 3HaHUM. Ymenus HOCST | BCECTOPOHHHUE.
YMeHnus ¢parMeHTapHbl | pepOayKTUBHBII YMeHus YCIICLIHO
u HOCSIT | XapakTep, MIPUMEHSIOTCS K
perOJIYKTI/IBHHﬁ IIPUMCHSAIOTCA K | pCIICHNIO KaK TUIIOBBIX,
XapaxkTep. peLIeHUIO TUTOBBIX | TAK W HECTAHJAPTHBIX
HemoHcTpupyercs 3a7aHuM. TBOPUYECKHUX 3aJIaHUM.
HU3KHUI ypoBeHb | JleMoHcTpupyeTcs JemoHcTpupyetcs
CaMOCTOSITETbHOCTH JIOCTATOYHBIM  YPOBEHb | BBICOKHI
MPAKTUYECKOTO HABBIKA. | CAMOCTOSITEIIBHOCTHU YPOBEHBCAMOCTOSATEIBH
YCTOMYHBOIO 0OCTH, BBICOKasI
[IPAaKTUYECKOIO HABbIKA. | alallTUBHOCTh
NPAKTUYECKOTO HABbIKA
Onucanue KpuTepueB OLIEHUBAHUS
OO0yuaromuics OO0yuaromuiics OO0yuaromuics OO0yuaromuics
JEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HaHUS | - 3HAHWE WU IOHUMAaHUE | - riryboKkwue,
mpoOensl B 3HAHMSX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4eOHOTO MaTepuaa; MaTtepuana; KOHTPOJIUPYEMOT'O apryMEHTUPOBAHHbBIC
- JIOITYCKAIOTCS | - HEIMOJIHBIC OTBETHI Ha | 00beMa MPOrPaMMHOIO | 3HAHUS TPOTPAMMHOTO
NPUHUUIINATbHBIE OCHOBHBIE BOIIPOCHI, | MaTepuana; MaTepuana;
OIIMOKY MPH OTBETE HA | OMMOKK B  OTBETE, | -  TBEPAbIC  3HAHUS | - TIOJHOEC TIOHUMAaHUE
OCHOBHBIE BOMPOCHI, | HEJOCTATOYHOE TEOPETUIECKOTO CYILITHOCTH u
OTCYTCTBYET 3HAHHWE H | IOHHMaHHE CYIIHOCTH | MaTepHhaa. B3aUMOCBSI3H
MMOHMMaHHWE OCHOBHBIX | M3J1araeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMBbIX
MOHSATUHN U KaTErOpUil; | -  HEYBEPEHHbIE U | YCTAaHABIUBATh U | MPOLIECCOB U SIBJICHUM,
-HETIOHHMAHHE HETOYHBIC OTBETHl Ha | OOBSCHSITH CBA3b | TOUHOE 3HaHUE
CYIIHOCTH NPAaKTUKU M TEOPHUH, | OCHOBHBIX MOHATHHA B




https://stepik.org/course/58852/syllabus
2) "IlporpammupoBanue Ha Python" (Mucturyr BUOMH®OPMATUKU UTMO) -
npoctoit https://stepik.org/course/67/syllabus
3) "Python: ocuoBbl u mpumenenue" (Mucrutyr BUOMH®OPMATUKU HUTMO) -
npoABUHYTHIN https://stepik.org/lesson/24459/step/1 7unit=6764
4) "Adaptive Python" (JetBrains, aHr.) - CIOXHOCTh 3aja4 IMOAOWpAETCS IMOJ BaIll
ypoBeHb https://stepik.org/course/568

5) "OcHOBBI

IIPOrpaMMHUPOBAHUS

Ha

Python"

https://www.coursera.org/learn/python-osnovy-programm..
6) "llorpyxenue B Python" (M®TH) - nopm https://www.coursera.org/learn/diving-in-

python#sylla..

(BIID) -

JIOMOJHUTEIBHBIX JIOMOJIHUTEILHBIE BBISIBIIATH pamMKax 00CYXIaeMBbIX
BOIIPOCOB B paMKaxX | BOIIPOCHI; MIPOTHBOPEIHS, 3aJlaHui;
3aaHUl; - HEJ0CTaTOYHOE | MPOOIEMBI ¥ TEHACHIIUY | - CIIOCOOHOCTH
- OTCYTCTBHE YMEHHS | BIAJCHHUC JINTEPATYPOH, | Pa3BUTHS, YCTaHaBIUBATh u
BBIIIOJIHATH PEKOMEHIOBaHHOM - MIpaBUILHBIC U | OOBIACHATH CBSI3b
MIPaKTUYECKHUE 3aJaHMsI, | POTPAMMO KOHKPETHEIE, 0e3 | MPaKTUKHU ¥ TCOPHH;
MPeyCMOTPEHHBIC IUCHUILUIMHEL, rpyOBIX OIINOOK, | - JIOTUYECKH
MPOrpaMMoi - yMeHue 0e3 TpyOBIX | OTBETHI Ha | IOCIeN0BaTeIbHEIE,
JHUCIUTUIMHEIL; OoIIn00OK permarh | moCTaBJICHHBIC CoJiepKaTeNIbHbIC,
- OTCYTCTBHE | IPAKTHUYECKUE 3aJaHUS, | BOIIPOCHI, KOHKPETHBIE u
FOTOBHOCTHU KOTOpBIS CIeyeT | -  yYMEHHE  pellaTh | HCUEPIIBIBAIOIINE
(coco6HOCTH) K | BBITIOJHHTE. MPaKTUYECKHUE 3aJIaHMs], | OTBETHl HA BCE 3aJlaHMs,
JUCKYCCUM W HHU3KYIO KOTOpBIC cienyer | a TaKXxe
CTENEHb KOHTAaKTHOCTH. BBIIIOJIHUTE; JIOIIOJIHUTEILHEIE
- BJAJCHHWE OCHOBHOH | BOIIPOCHI 9K3aMEHATOPA;
JINTEPATYpPOH, - yMEHHE  pelarhb
PEKOMEHTIOBaHHOH MPaKTHYECKUE 33aHNUS;
MPOrpaMMoi - CBOOOIHOE
JUCITUITIIINHBI, HCIIOJIB30BAHUC B
- HaJIM4Yre COOCTBEHHOM | OTBETaX Ha BOIPOCHI
000CHOBaHHO MO3UIMA | MATEPUAIOB
5 (0) 00Cy)XaeMbIM | PEKOMEHI0BAaHHOM
BOIIPOCAM. OCHOBHOM 51
Bo3MOXHEI JIOTIOTHHUTCSIIEHOM
HE3HAYUTEJIbHBIE JIUTEPATYPBHI.
OTOBOPKHU M HETOYHOCTH
B PacKpBITUU
OTAEIbHBIX ITOJOXKEHUI
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.
Onenka Onenka Onenka Onenka
«HEYTOBJIETBOPUTEIb | «yIOBJIETBOPUTEIBHO | «XOPOUIO» / «3aYTEHO» «OTJIHYHO» /
HO» /He 3aYTEeHO0 » | «3aYTEHO» «3aUYTEHO»
9. YueOHO-MeTOAMYECKOEe M MH(OPMAIMOHHOE 00ecreyeHue TUCIUITHHbI
a) OCHOBHAs JIUTEepaTypa:
1) "Tlokonenue Python" (BEEGEEK) - CJIMIIIKOM pOCTOi

HOpM

7) "OcHoBbl Python u ananu3a ganapix" (Yandex mpakTHKyM, YaCTHYHO OECILIATHBIN) -
HopM https://praktikum.yandex.ru/profile/data-analyst/




8) Co6epbank. OHmaiiH Kypc 1o MammmHHOMY 00y4eHuto https://ml.ai-academy.ru/
0) 1OMOJIHUTEIbHASA JIUTepaTypa:

1) AHTJIOS3BIYHBIN MOPTAN IO MAaTMHHOMY 00yueHuto https://www.datacamp.com/about

2) Open Machine Learning Course https://mlcourse.ai/

3)

B) JJIeKTPOHHBbIe OHMOJHOTeYHbIEe CcHCTeMbl, ¢ KoTopriMH Yy COI'Y wumeercs

JNefiCTBYOIIMA J10roBOp, coBpeMeHHble mnpodeccuoHANbHbIE 0a3bl, WHGOPMALMOHHbIE
CNPABOYHbIE CUCTEMBbI:

— eLIBRARY.RU [DnexTpoHHbI pecypc]: Hay4dHas sJeKTpoHHas Oubimmoreka. — URL:
http://www.elibrary.ru.

— baza nannsix «9BC elibrary»: http://elibrary.ru

— UznarensctBOo «HOpaiiT» [DNeKTpOHHBIN pecypc]: AIEKTPOHHO-OMOIMOTEYHAs] CUCTEMA. —
URL: http://biblio-online.ru.

- YHuBepcurerckas ounbmuoreka online [3JIeKTpOHHBIN pecypc]: d3IEKTPOHHO-OMOIHOTe Has
cucrema. — URL: http://www.biblioclub.ru.

- Arperatop oHJIaliH KypcoB https://www.coursera.org/

- ITopran copeBHOBaHu#i Mo MammHHOMY 00yueHmio Kaggle Dataset.

10. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne JUCIUIIMHBI

3ausaTug 1mo AUCHUIIIMHE IIPOBOIATCA B ayAHUTOPUAX, OGGCHG‘-IGHHBIX KOMIIBIOTCPAMU,
UMCIOIIMMH JTOCTYN K ceTH VHTepHeT, MHTEPaKTHBHBIMH JOCKAMH W MYJIbTUMEIMHHBIM
o0opyIoBaHUEM.

Jluyensuonnoe npoepammuoe obecneuenue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r1);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);
3. Cucrema noMCKa TEKCTOBBIX 3aMMCTBOBaHUN « AHTHILIaruat BY3»;

Ilepeuens 110 6 c60600HOM docmyne:
. Kaspersky Free;

. WinRar;

Google Chrome;
Yandex Browser;
OperaBrowser;

. VisualStudioCode;
Anaconda3;
PyCharm-community;
Python 3.8.5;

10. Sublime text 3;

11. Collab

12. Wing 101
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https://www.datacamp.com/about
https://mlcourse.ai/
http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
https://www.kaggle.com/kashnitsky/mlcourse

11. JIuct 0oOHOBJIEHHMSI/aKTy a3 AU

1. Pabouas mporpamma

MepecMOTPpEeHa W aKTyaln3UupoBaHA Ha 3acefaHuy KadeApbl anreOpbl U TECOMETPHH
npoTokoa Ne 7 ot 24.03.2020r.;

omoOpeHa Ha 3aceJaHUMM coBeTa (akynbTeTa MaTeMaTHKH M UHPOPMALMOHHBIX
TexHoJoTHi, mpotokoi Ne 5 ot 27.03.2020 r.
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