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1. IlepeyeHb IJIAHMPYEMBIX Pe3yJILTATOB 00yUYeHHs MO TUCHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS MPOTrPaMMBbI

1.1. Jucuunmuna b1.B.04 «Anropurmusanuss U HpPOrpaMMHUPOBAHME PACIpPEIEICHHBIX
BBIYHMCIICHUI» 00ecleunBaeT OBIAICHUE CIECAYIOUMMH KOMIIETEHIMSIMHU:

Kon HaunmenoBanue Kox »tama ocBoenus | HammeHoBaHue 3Tamna 0CBOCHHUS

KOMIIETEHIIMH | KOMIIETCHIIUU KOMITETCHITHH KOMITETCHITHH

[TKc-2 Cnocoben [TKc-2.1 croco0eH BBIOPATH u
MIPOBOJIUTH 000CHOBAThH HE0OXOTUMBII
aAHATTMTHYECKOE nepevyeHb WHCTPYMEHTAIBHBIX
HCCIIEIOBAaHHE C cpeacTB 00pabOTKM M aHaIM3a
MIPUMEHEHHEM OOJIBIIINX JAHHBIX
TEXHOJIOTHI
OOJIBIITNX JTAHHBIX

1.2. B pe3ynbrate 0CBOSHUS TUCIUTUIMHBI Y CTYJACHTOB JOJKHBI OBITH CHOPMUPOBAHBI:
[Ipodeccuonanpubie | Kox srama PesynbTarel 00yueHus
TeiCTBHS OCBOCHHUS
KOMIIETEHII
15041
BEIICHUE [1IKc-2.1 HA YPOBHE 3HAHMIA:
AHAJIUTUYECKOM e [IporpammupoBanue
1€ TEIbHOCTH B HA YPOBHE YMEHMIA:
00J1aCTH DKOHOMHUKHU e lcrnonn30Barh HMEIOIINECS y HCIIOTHHATENS
METO/I0JIOTUUECKYIO u TEXHOJIOTHYECKYIO
UHQPACTPYKTYphl aHanu3a OOJNBIIMX JaHHBIX IS
BBITIOJTHEHUS aHATUTHYCCKHUX padoT
e Pemath 3a7a4n KJIaCTepU3alllH, perpeccun,
MIPOTHO3UPOBAHUS, CHIDKEHUS pa3MepHOCTH 51
pPaHKUPOBAHMSI TAHHBIX

2. O0BbeM u MecTO IMCUMILIMHBI B cTpyKTYype OIT BO

OO6umit o6bem aucrumuHbl 5 3E (180 ak.u./135 actp.d.). B nensx mianupoBaHus, npu
pacueTe CTPYKTYpBhl IUCIUTUTUHBI IPUMEHEHBI aKaJIeMUYECKHEe Yachl (aK.4.).
KonnyecTBo akajgeMH4ecKMX 4acoB, BBIJCIEHHBIX Ha 3aHATHUS JIGKLMOHHOTO THUMa — 32
aK.d., 3aHATHS CEMHHAPCKOTO THIA — 32 aK.d.; Ha CAMOCTOSATEIbHYI0 padoTy oOydaronuxcs — 78
aK.4. ¥ IPOMEXYTOUHYIO aTTeCTaluio — 36 aK.4.
MecTo TUCHUIUTMHBI B CTPYKTYpe 00pa3oBaTeIbHON MTPOTPaMMBI:
— mucimmnaa - b1.B.04  «AnroputmMuzanuss W POrpaMMHPOBAHUE — PACTIPEICIICHHBIX
BBIUUCIICHUI» n3ydaercs B 1 cemecTpe Ha 1 Kypce;
— NUCLUIUIMHA PeaTn3yeTcsl Mocie U3y4eHUs AUCIUIIINH:
MaTeMaThu4ecKuil aHanmu3 (B o0beMe OakamaBpuara),
JTuHelHas anredpa (B o0beme OakanaBpuara),
SKOHOMHUYECKass nHpopMaTrka (B o0bemMe OakagaBpuara),
JHMCKpeTHas MaTeMaTHka (B o0beme OakanaBpuara),
TEOpHs BEPOSITHOCTA U MaTeMaTUUYECKasi CTaTHCTHKA (B 00beMe OakaiiaBpuara);
— JMCLUHUIUIMHA MOKET Pealn30BaThCsl YaCTUYHO WM MOJHOCTHIO ¢ TpuMeHeHueM D0 u/uiu
JOT. YaeOHbie MaTepHaIbl AUCIUIUIMHBI Pa3MEIaloTcs 1Mo aapecy Ims.ranepa.ru
— (popMa IpOMEKYTOUHON aTTECTAIIUU — FIK3aAMEH.



3. CopepxaHue U CTPYKTYPa AUCHHUILINHBI

Tabnuua 2.
O0beM AUCLUIIIMHBI, aK.4ac./qac ®opma
KoHnrakTHas paboTa TEKyILETro
HaumeHoBaHue Tem O6yanOIlII/IXCH C KOHTPOJIA
New/n (pa3znemnoB) Bcero TpernoaaBaTeieM CP yCIIeBaeMOCTH
10 BUJIaM y4eOHbIX 3aHATHH MIPOMEKYTOUHON
J | JIP | 113 | KCP aTTeCTAllUK
OuHas Gpopma 00yueHHS
Tema 1 | IlpeaBapurenbHbie 16 4 4 8 Omnpoc
cBesieHus o si3bike [IuToH
Tema 2 | IaTepakTUBHBIC 18 4 4 10 Ompoc
BBIUMCIICHUS B Cpejia
pa3paboTKu
Tema 3 | [lepedopmaTupoBanue 18 4 4 10 Omnpoc
JAHHBIX: OYHMCTKA,
npeoOpa3oBaHue,
CIIUSIHUE, U3MEHEHUE
(bopMbl
Tema 4 | IToctpoenue rpadukoB u 18 4 4 10 Omnpoc
BU3YaJTH3aIusl.
ArperupoBaHue JaHHbBIX
Y TPYIIIIOBBIC OTICPAIUH.
Bpemennblie psijibl
Tema 5 | IIpenmer 18 4 4 10 Omnpoc
pacrpeaeneHHbIX
BBIYMCIICHHUI
Tema 6 | Monens 18 4 4 10 Omnpoc
pacnpeneeHHOTo
BBIUMCIICHHUSI
Tema 7 | Jlornueckue yachl 18 4 4 10 Omnpoc
Tema 8 | B3anmHOE HCKITFOUCHUE B 18 4 4 10 Ompoc,
pacnpeneneHHbIX 3 (1-8),
CUCTEMaX. KP (1-8)
2 Koncynpranus
[TpomexyTouHas aTTecTanus 36 - - DKk3aMeH
144/ | 32/ 32/ 78/
Bcero:
108 24 24 58,5

Ipumeuanue: * hopmuvl mexywezo konmpons ycnesaemocmu: onpoc (0O), konmponvnas paboma (KP)
Ipumeyanue **: 6 pamxax yKazannou KOHMAKMHOU padOmvl ¢ 0OVHAIOWUMUCS Y4eOHble 3aHAMUS MO2Ym
nposodumucs ¢ ucnonvsosanuem JOT u/unu 30

Conep:kanue IUCHUIIHHbBI

Tema 1. Ilpeosapumenvhvie ceedenus o a3vike [lumon.

[Touemy umenHo Iluton. IluToH kak kiei. PemieHue mpoOIEMBI «IBYX SI3BIKOBY.

Henocrarku Iluton. Heobxommmbie OumOmuorexku st [IutoH. YcTaHOBKAa W HacTpoMKa.
Coo01ecTBO U KOH(EepeHIINH.

Tema 2. Hnmepaxkmuenvie bl4ucienus u cpeoa papadoomku.

OcHoBbl IIuToH. Hcrtopus kxomana. BsaumopneilcTBue ¢ ONEpalluOHHONM CHCTEMOM.

CpenctBa paszpabotku mporpamm. HTML-6moknoT B IPython. CoBeTsl mo mpoOayKTHBHOM
pa3paboTke Koja ¢ ucnoiabzoBanuem [Python.




Tema 3. Ilepepopmamuposanue oannplx: ouucmka, npeodpazosanue, ciuanue, UsMeHeHue
dopmul

KomOunupoBanue u cnusiHue HaOOpoB JaHHBIX. V3MeHenwme ¢GopMbl U MOBOPOT.
[IpeoOpa3zoBanue naHHbIX. MaHuUnymsiiuu co crpokamu. [Ipumep: 0aza MaHHBIX peaTbHBIX
POJIaXK B CETSAX Mara3uHOB.

Tema 4. Ilocmpoenue zpaguxos u eusyanuzayus. Azpezuposanue OAHHBIX U 2PYNNOBHLE
onepayuu. Bpemennwie paowt
Kpartkoe BBenenue B API OuGnmoreku matplotlib. @yakuun mocrpoeHus rpadukoB B
pandas. Hanecenune maHHbIX Ha KapTy. MHCTpyMEHTalbHash SKOCHCTEMa BH3yalIHM3allUd IS
[Iuton. Mexanusm GroupBy. ArperupoBaHue JaHHbIX. ['pynmoBble omepauuu |
npeoOpa3oBanusi. CBOAHBIE TAaONUIBI M KPOCC-TaOymsuus. TUOBl JaHHBIX M HHCTPYMEHTHI,
OTHOCsIIMECH K Jare ¥ BpeMeHUu. OCHOBBI pabOThI C BpeMEHHBIMU psaaMu. Jluama3oHbl jar,
yacToThl U caBur. Yacoseie nosica. [lepeanckpernzanus u npeodpazoBaHue 4acToThl. I'paduxu
BpPEMEHHBIX psAA0B. CKONB3SIINE OKOHHBIE (DYHKIIUU.

Tema 5. Ilpeomem pacnpeodeneHHbIX 6bIYUCTICHUT

ITonsATHA pacnpeneeHHbIX BBIYMCICHUN U paclpeeieHHON cucTeMsl. Llenu noctpoenus
pacrpefieieHHbIX CHCTeM. TpeOoBaHMsI K paclpeleleHHbIM CHCTeMaM: IPO3PavyHOCTb,
OTKPBITOCTh, MAaCIITAOUPYyEMOCTb, CIIOKHOCThH Pa3pabOTKH pacnpeaeeHHbIX cucteM. [lonsaTue n
Ha3HAa4YeHHE MPOTPaAaMMHOI0 OOecleYeHHs] MPOMEKYTOYHOro YypoBHsA. BsaumopeiictBue B
pacHpenesIeHHbIX cucTemMax: (pu3nueckoe BpeMsl, CHHXPOHHbBIE U aCHHXPOHHBIE paclpesielieHHbIE
CUCTEMBI, YIOPSAJOYMBAHUE COOBITUH, MNPUMHUTHBBI B3auMoeicTBus. CHHXPOHHBIA U
ACHHXPOHHBIA 0OMEH COOOIIEHUSIMH.

Tema 6 Mooenw pacnpedeneHH020 8bI4UCICHUA

Mopnens pacnpeneneHHOW cucTeMbl. [IpUYMHHO-CIEICTBEHHBIN MNOPSAJOK COOBITHIA.
OKBHBaJICHTHbIE BbINONHEHUs. KoHyc mponutoro n konyc Oyaymero Juist coobitusi. CBoiicTBa
KaHaJIOB.

Tema 7. Jlocuueckue uacot

OO0mue NpUHIUIBI TOCTPOCHHUS JOrHueckux yacoB. CkanspHoe Bpems Jlhmmopra:
OCHOBHBIC CBOMCTBa, MPUMEPHI MCIOJb30BaHUsA. BEKTOpHOE BpeMs: OCHOBHBIE CBOWCTBA,
OpUMephl  WCMONb30BaHUA. MeToasl 3(pGEeKTUBHONW  peanu3alid  BEKTOPHBIX  YacOB:
nuddepeHnraibHas TepechlIka BEKTOPHOTO BPEMEHHU; 4Yachl, (QPUKCUPYIOIIUE MPSIMYIO
3aBUCHUMOCTB; aganTuBHbIi MeTo1 XKapaa-Kopaana. MarpruuHoe BpeMsi, OCHOBHBIE CBOICTBA.

Tema 8. Bzaumnoe uckniouenue é pacnpeoeeHHbIX CUCHEMAaXx.

O6mue xoHnenmuu. [{eHTpanu30BaHHBINA anrOpUTM. AJITOPUTMBI HA OCHOBE TOTYUYCHUS
paspemenuii: anroput™m Jlommopra, anroputm Pukaprta-ArpaBana, anropuT™M 0O0€TaONINAX
¢unocodoB. ANTOpUTMBI HAa OCHOBE MeEpeJadydl MapKepa: MIHPOKOBEUIATENbHBIN aJIrOPUTM
Cysyku-kacamu, aroput™ PeiiMoH1a Ha OCHOBE MOKPBIBAIOIIETO JEPEBA.

4. MaTepuaJibl TEKYHIer0 KOHTPOJISA yCIIeBAeMOCTH 00y4arouuxcsa 1 (poHyg
OLICHOYHBIX CPEJACTB MPOMEKYTOYHOM aTTeCTAlMHU 10 JMCIUIIIMHE

4.1. ®opmMbl 1 MeTObI TEKYIET0 KOHTPOJISI YCIIEBAEMOCTH.

4.1.1. B xozne peanuzanuu quctuuiuiniel b1.B.04 «Anroputmusaiius u nporpaMMHpOBaHUE
pacnpeeIEHHbIX BBIYUCICHUI» HCIOJIB3YIOTCS CIEAYIOIIME METOAbl TEKYILEro KOHTPOJISA
yCIIEBaEMOCTH 00YHYaIOLIUXCS: OIPOCHI, JOMAIIHEE 3aJaHNE U KOHTPOJIbHAsI padoTa.

Tema MeTo/1bl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH
Tema 1 Ormpoc
Tema 2 Onpoc




Tewma 3 Ormpoc
Tema 4 Onpoc
Tema 5 Ormpoc
Tema 6 Onpoc
Tema 7 Ormpoc
Tema 8 Ornpoc, 1omaniHee 3aaHue no TeMam 1-8, KoHTposibHas paboTa o TemMam 1-8

4.1.2. Ixk3aMeH NPOBOAUTCS ¢ IPUMEHEHHEM CJIeYIONUX MeTO0B (CPeACTB): B MUCbMEHHOM
¢dopme B Buie KOHTPOJIBHON PaOOTHI.
4.2. MaTepuaJibl TEKYLIEr0 KOHTPOJISI YCIIeBAEMOCTH 00y4a0IIUXCS

THnoBbIE OLIEHOYHbIE MaTepuaJibl 110 TEME 1

Omnpoc:

PeanuzoBath Ha si3b1ke Python anroputwm (npeanonaraemas mjmHa MmeHee 150 cTpok koaa) mo
TEKCTOBOMY OIHCAHUIO.
PeammzoBats Ha si3p1ke Python nporpammy, unratontyto u mumymryto CSV-gaiinsr
(Hampumep, BO BXOJAHOM (aiiie Mo OAHOMY CJIOBY Ha CTPOKE, B BBIXOHOM (haiise Jist
Ka)KJI0r0 CJI0BA YKa3aHO KOJMYECTBO €r0 YIIOMUHAHUI)
Hanucats perynsipHoe BelpakeHUE 1JIs TOMCKA WM 3aMEHbl ONpeeIEHHON HHpOopMaliy B
TEKCTe.
Hcnonb30Bath peryasipHble BhIpaxkeHHs U a3bIK Python /715 n3BIeUeHns CBOMCTB TeKCTa
(Harpumep, HAlTH BCe JaThl).

Tunosble olleHOYHBbIE MATEPUAJBI 10 TeMe 2

Ompoc:

Onumure 0OCHOBHbIE BOBMOXHOCTH U Ha3HaueHue cpeasl Jupyter. [losicHute Ha npumepe
MPUHLINI "3aMCHON KHUKKHU'" JUISl BBIITOJIHEHUSI MHTEPAKTUBHBIX BHIYMCICHUH.
Onumunre 0OCHOBHbIE BO3MOXHOCTH M Ha3HaueHue cpeasl Jupyter. Peanusyiite nporpamMmmy
BBIUNCJIEHUSI TPEX CTATUCTUUYECKUX BEJIMYMH 110 331aHHBIM TaHHBIM.

Tunosble oleHOYHBbIE MaTepuabI 10 Teme 3

Ompoc:

[To mpeanoxxeHHBIM MpenoaBaTeieM HabopaM JaHHBIX (MAaTpHIlb! OT 5 10 10 cTon6I10B)
MIPOBEIUTE KOMOWHUPOBAHUE M CITUSTHUE HAOOPOB JIAHHBIX.
[To mpenokeHHBIM TIpemno/iaBaTesieM HabopaM JaHHbBIX (MaTpuIlbl OT 5 10 10 cTOIOII0B)
MPOBEIUTE MAHUITYIIALIUUA CO CTPOKAMH.

TumnoBbie OleHOYHBIE MATEPUAJBI MO TeMe 4

Ompoc:

[To mpeuioskeHHBIM NpenoaBareneM HabopaM JTaHHBIX (MaTpuibl OoT 5 10 10 cTonbioBs),
UCIIONB3Ys jupyter u 6ubamorexy matplotlib, moctpoiiTe nuarpammy pacrpeeeHus .

[To npeanoxeHHBIM MpenoaBaTesieM HabopaM JaHHBIX (MaTpuibl oT 5 10 10 cTon61oB),
UCTIONB3Yysl jupyter u OubIMoTeKy pandas, mocTpoiTe AuarpaMMy pacrpeIeIeHHs.

[To mpeuio’keHHBIM NMpenoaaBareneM Habopam JaHHBIX (MaTpuibl oT 5 10 10 cTonbios),
UCTIONB3YS jupyter, HAHECUTE TaHHBIE HA KapTy.

[To nmpeanoxxeHHBIM MpenoaBaTesieM HabopaM JaHHBIX (MaTpuibl oT 5 10 10

CTOJIOITOB), KCTIONB3YA python, mocTpoiite rpa@uku BpeMEHHBIX PSIIOB CO CKOJIB3SIAMU
OKOHHBIMU (DYHKITUSMH.

TunoBble OLeHOYHbIE MATEPHAJIBI 0 TEMeE 5

Ompoc:

Onummure OCHOBHBIE MOHATHS PAaCIPEIEICHHBIX BBIYUCIECHUI U pacpeesIEHHOM
cucreMsl. [loscHuTe Ha puMepax.

Ilepeuncnrte OCHOBHBIE LIEJIN TOCTPOEHUS pacnpeneneHHbIx cucteM. [loscHure Ha
puMepax.

[Tepeuncnure TpeOGoOBaHMS K pacpeieieHHbIM cucTeMaM. [losicHUTe Ha puMepax.



e Omummure Ha3HAYEHHUE MPOrPAMMHOI0 00ECIIeUeHUsI IPOMEXYTOYHOTO ypoBHs. [losicHuTe
Ha IpUMepax.

e OmnummuTe OCHOBHBIE TPUHLIUIIBI B3aUMOJICHCTBUS B PaCIPEACICHHBIX CHCTeMax: (hu3ndecKoe
BpEMsl, CHHXPOHHBIE U aCUHXPOHHBIE PACHIPEEICHHbIE CUCTEMBI, YIIOPSI0UYMBaHUE COOBITHU,
IPUMUTHBBI B3aUMOJAECUCTBHUS.

e OnummuTe OCHOBHBIE MPUHIUIIBI CAHXPOHHBIM U aCHHXPOHHBIA 0OMEH COOOIICHHUSIMU.
[Tosicuute Ha puMepax.

Tumnosble oleHOYHBIE MaTepHaJIbI 10 TeMe 6

Omnpoc:

e PacckaXxute 0 MOJEIIAX PACHpPENEICHHON CUCTEMbI M IIPUYMHHO-CIICICTBEHHBIN OPSAI0K
coObITuil. [Tosicuute Ha puMmepe.

e YT0 Takoe KOHYC IPOILIOro U KoHyc Oynyiero s coobiTus. [loscHuTe Ha nmpumepe.

Tumnosbie OLeHOYHBIC MAaTePHAJIBI 110 Teme 7

Ompoc:

e Omumwure 00IIME MPUHIUIIBI TOCTPOSHHS JOTHYECKHX JacoB. [losicHUTE Ha IpuMepe.

e JlaiiTe onMcaHUe CKaJIIPHOro BpeMeHH JIoMIopTa, NepedncinuTe OCHOBHBIE CBOMCTBA,
IPUBEANUTE IPUMEPBI UCIIOJIB30BaHUS.

e Jlaiite onucanue noHatus "BekTopHOe Bpems'", mepeunucinTe OCHOBHbIE CBOICTBA,
IIPUBENNTE IPUMEPBI UCIIOJIb30BaHUS.

e Jlepeuucinure MeTo bl 3PPEKTUBHOMN pean3alii BEKTOPHBIX yacoB. [loscHuTe Ha mpumepax.

e YT0 Takoe MaTpU4YHOE BPEMsI, IEPEUNCIIUTE OCHOBHBIE cBolcTBa? [losicHuTe Ha mpuMepe.

Tunosbie oleHOYHBIE MaTepHaJIbI 110 TeMe 8

Ompoc:

e JlaiiTe onMcaHuEe IOHATHS LICHTPAIN30BAHHBIN anroputM. Ilosicaure Ha puMepe ero
pabory.

e JlaiiTe onMcaHue AITOPUTMOB Ha OCHOBE NOJTyyeHus paspenieHuil. [losicaure Ha nmpumepe nx
pabory.

e JlaiiTe onMcaHue AITOPUTMOB Ha OCHOBE Niepesaun Mapkepa. [losicaure Ha npuMepe ux
pabory.

Jomarrnee 3a1anue.

Bonpoc 1. [loarorosere TekcroBoe omnucanue B LATEX o KOMOMHMpPOBAaHWU U CIUSHUU

HaOOpOB JTAaHHBIX U MaHMIYJSALUHN CO CTPOKAMHU.

Bompoc 2. Ha mpumepe mnpeioxkeHHON mpenojaBaTeiaeM 0a3bl JaHHBIX O Ou3Hec-(pakTax

(mpoja, 3aKJIFOYEHHs JOTOBOPOB M MPOY.) HAMMIIUTE aJTOPUTM CIUSHHUS 0a3 JaHHBIX JBYX

¢uIManoB U pealn3yiTe ero Ha sS3bIKe IPOrPaMMHUPOBAHUS.

KonTtponbHas pabora.

Bonpoc 1. Pacckaxute 06 OCHOBHBIX MOHATHUSAX paclpeeeHHbIX BEIUMCICHNUN, B KAKIX

cllydasix ecTb He0OOXOMMOCTb OCTPOSHHSI PacipeIeIeHHBIX CUCTEM?

Bomnpoc 2. Ilokaxxute Ha mpuMepe ceTH NpeanpusaTuil padoty anroputma Jlammnopra?

4.3. OueHo4HbIe CPeACTBA AJIs1 IPOMEKYTOYHOH aTTeCTALMH.

4.3.1. IllepeyeHb KOMIIETEHIIUIi ¢ yKa3aHHEM 3TanoB UX (JOPMUPOBaAHUS B NpolLecce
0CBOEHHs 00pa3oBaTe/ibHON nMporpamMmbl. [loka3aTenu U KpUTEPUH OLlEeHUBAHUS
KOMIIETEHIHI ¢ Y4€TOM 3Tana uxX (pOpMHPOBAHUS.

Kon HaumenoBanue Kox sranma ocBoenust | HaumeHoBaHme »sTama OCBOEHUS

KOMITETEHIINU KOMIIETEHIIUU KOMIIETEHIIUH KOMIIETEHIIUH

IIK-U-1 Crocoben mposoauts | I1K-M-1.1 crocobeH BBIOpaTh M 00OCHOBATh
aHAJIMTUYECKOE HEOO0XOIUMBIH nepeveHb
WCCIIeIOBaHNE c MHCTPYMEHTAIbHBIX CpencTB
MIPUMEHEHUEM 00paboTKM W aHamu3a OOJBIIHX
TEXHOJIOTHI OONBIINX JTAHHBIX
JTAHHBIX




DTan 0CBOECHUA

IToka3aTens onleHUBaHUS

Kputepuii onieHuBanus

KOMIICTCHIIM
[1Kc-2.1 criocoOeH BbIOpaTh U 000CHOBATh [lonumaer u MOXeT 0OOCHOBATh
HEOOXOIMMBII TIEpEYCHb 11e51ec000Pa3HOCTh BBIOPaHHBIX
MHCTPYMEHTAJIBHBIX CPECTB WHCTPYMEHTAIBHBIX CpeAcTB
00pabOTKH M aHaJIM3a OOJIBIIMX JaHHBIX| 00paOOTKM W aHanmu3a OOJBIINX
JAHHBIX

4.3.2. TunoBble OLIEHOYHBbIE CPEACTBA.

Bonpocsl k 3Kk3aMeny:
PeanuzoBath Ha si3b1ke Python anroputwm (npeanonaraemas jymmHa MeHee 150 cTpok koja) mo
TEKCTOBOMY OIIHCAHUIO.
PeanuzoBathb Ha s3pike Python nporpammy, unrtatomyro u numynyro CSV-daiinst
(HampuMep, BO BXOHOM (aiiiie Mo OHOMY CIIOBY Ha CTPOKE, B BEIXOIHOM (aiiie ays
KaX/I0T'0 CJI0Ba YKa3aHO KOJMYECTBO €ro YIIOMHUHAHUI)
Hanucath perynsipHoe BbIpaKeHHE JAJIs IOMCKa UM 3aMEHBI ONpeieIEHHON HHpOpMaLuU B
TEKCTE.
Hcronb30BaTh peryisipHble BeIpaXeHUs U 361K Python 1ist n3BeYeHns: CBOWCTB TEKCTa
(HanpuMep, HaWTH BCE JAThI).
OnuiuTe OCHOBHBIE BO3MOXKHOCTH U Ha3HadeHue cpenibl Jupyter. IlosicHuTe Ha npumepe
IPUHLINI "3aMCHON KHUKKHU'" JIJIs1 BBIIIOJIHEHNS MHTEPAKTUBHBIX BHIYMCICHUH.
Onumure OCHOBHbIE BOBMOXHOCTH U Ha3HaueHue cpeasl Jupyter. Peanusyiite nporpamMmmy
BBIYUCIICHUS TPEX CTATUCTUYECKUX BEJTMYUH I10 33/laHHBIM JIaHHBIM.
ITo mpeuio’keHHBIM NpenoaaBareneM HabopaM JTaHHBIX (MaTpuibl OT 5 10 10 cTon0110B)
POBEINTE KOMOMHUPOBAHUE U CIIUSHUE HAOOPOB TaHHBIX.
ITo mpeuio’keHHBIM MpenoaaBareneM HabopaM JaHHBIX (MaTpuibl oT 5 10 10 cTon6ioB)
MPOBEINUTE MAHUTYJISIIIANA CO CTPOKAMH.
I[To npeanoxeHHBIM NpenoaBaTesieM HabopaM JaHHBIX (MaTpHils! oT 5 10 10 cTonb1oB),
UCTONB3Y4 jupyter 1 6ubanoTeky matplotlib, moctpoiite TuarpaMmy pacrpeneneHusl.
I[To mpeio’keHHBIM NpenoAaBareneM HabopaM JaHHBIX (MaTpuibl OT 5 10 10 cTonbios),
UCTIONB3Ys  jupyter u OmbnmoTeky pandas, mocTponTe quarpaMMmy pactipeeeHusl.
I[To npeanoxeHHBIM NpenoaBaTesieM HabopaM JaHHBIX (MaTpuis! oT 5 10 10 cTonb1oB),
UCTIONB3Y4 jupyter, HAaHECUTE ITaHHBIE Ha KapTy.
I[To mpeio’keHHBIM NMpenoAaBareneM HabopaM JaHHBIX (MaTpuibl oT 5 10 10 cTonbios),
UCTIONB3ysl python, mocTpoiite TpaduKku BpPEMEHHBIX PSJIOB CO CKOJB3AIIMMH OKOHHBIMHU
byHKIMAME.
OnumuTre OCHOBHBIE TMOHSTHS paclpelesIeHHbIX BBIYUCICHUA W paclpeeleHHON
cucrteMsbl. [losicHHTe Ha IpUMeEpax.
[lepeuncnuTe OCHOBHBIE LIENIH TOCTPOCHUS paclpeielieHHbIX cucteM. [losicHuTe Ha
puMepax.
[Tepeuncnure TpeOGOBaHMS K pacIlpeieIeHHBIM cucTeMaM. [losicHUTE Ha prMepax.
OnumuTe Ha3HAYCHHE TPOTPAMMHOTO 00ECTICYeHHS TPOMEKYTOUHOTO ypoBHsL. [loscHuTe
Ha NpUMepax.
OnumuTe OCHOBHBIE PUHIIUITEI B3aUMOJICHCTBHS B PACIPEIeNICHHBIX CUcCTeMax: (hu3ndyeckoe
BpEMsi, CHHXPOHHBIE U aCHHXPOHHBIE PacIpeIelIeHHbIE CUCTEMBI, YIIOPSIOYNBAaHIE COOBITHH,
NPUMUTHBBI B3aUMOJICHCTBUSI.
OnumuTe OCHOBHBIE PUHIIUITBI CAHXPOHHBIN U aCHHXPOHHBIN 00MEH COOOIIEHUSIMH.
[ToscauTe Ha npumepax.




Pacckaxure 0 MOAENSAX pacipeneIeHHON CUCTEMBI U IIPUUUHHO-CIICICTBEHHBIN MTOPSIA0K
coObITuil. [Tosicuute Ha pumepe.

Uro Takoe KOHYC MPOLUIOro U KOHYC Oyayuiero s coositus. IloscHure Ha npumepe.
Onwumute 001IMe TPUHIKIIBI TOCTPOSHUS TOTHYecKuX 4acoB. [losicHuTe Ha mpumepe.
Jaiite onucanue CKaasipHOro BpeMeHu JIsMropTa, NepeynuciuTe OCHOBHBIE CBOMCTBA,
IIPUBEINTE IPUMEPBI UCIIOJIb30BaHUS.

[aiite onrcanue noustusi "BekTopHOE BpeMs'", IepeynucanTe OCHOBHBIE CBOMCTBA,
IPUBEANUTE IPUMEPBI UCIIOJIB30BaHUS.

[Tepeuncnure MeTonbl 3((HEKTUBHON peann3annuy BeKTOPHBIX 4acoB. [losicHuTe Ha mpuMepax.
Uro Takoe MaTpUYHOE BpeMs, IEPEUUCINTE OCHOBHBIE cBoMcTBa? [losicHuTe Ha mpuMepe.
JlaiiTe onucanue NOHATUSA LEHTPaIUN30BaHHbINA aropuTtMm. [losicHuTe Ha mpuMepe ero
pabory.

JlaiiTe onyrcaHue aJIrOpUTMOB Ha OCHOBE TOJIy4eHHMs paspemieHuid. [loscHruTe Ha npumepe ux
paborty.

JlaiiTe onucanue aaropuTMOB Ha OCHOBE Ilepeiaun Mapkepa. [loscHuTe Ha nmpumepe ux
pabory.

[ToaroroBrTe TekcToBOE onrcanue B LATEX 0 koMOMHUpOBaHUU U CIUSIHUU HAOOPOB
JAHHBIX 1 MaHUILYJISILUK CO CTPOKaMHU.

Ha npumepe npeioxeHHoN npenogaBareneM 0a3bl JaHHBIX 0 Ou3Hec-(pakTax (Mpoaax,
3aKJIFOUYEHHUs JOTOBOPOB U IIPOY.) HAMMUIIUTE aIrOPUTM CIMSIHUSL 0a3 TaHHBIX ABYX
GuInanoB 1 peaau3yiTe ero Ha sA3bIKe IPOrpaMMUPOBAHUSL.

Pacckaxute 00 OCHOBHBIX ITOHSTHUSAX pacIpeIeIEHHbIX BBIYUCICHUH, B KAKUX CITy4yasiX ecTb
HE00XO0IUMOCTh MIOCTPOCHUS PaCIpPe/IeNICHHbIX CUCTEM?

[TokaxxuTe Ha mpuUMepe ceTH NpeanpuaTuil padboty anroputma Jlammnopra?

HIxkana oueHNBaHHUA.
OneHka onpeaensiercs o popmyne:

Ya onpoc + V4 n.3.+ V4 x.p.+ 4 cnava 3auera.

10- TpamuunonH | «3adTeHo»/ Omnpenenenue
OanpHas as IIKaja «He
IKaja 3a4TEHOY
10 OtimyHo 3a4yTeHo [Tonuble, r1y0OKHe M CUCTEMAaTHUYECKUE 3HAHWS,

IIOJIHBIM W NPABWIBHBIA OTBET HAa TEOPETHUYECKUMI
BOIIPOC, ITOJIHOE U IIPABUJIbHOE PELICHUE 331a4H.

9 OTnu4HO 3auteHo | ['myGokue u CUCTEMATUYECKHE 3HaHUS,
IIPABWIBHBIM OTBET HAa TEOPETHUYECKHUH BOIPOC,
MIPABUJIBHOE PEIICHHE 331a4H.

8 OtinyHO 3auteHo | CucTemaTuuyecKue 3HaHUS, IPABWIBHBIN OTBET Ha
TEOPETUYECKUN BOMPOC, MPABWIBHOE pEIIEHUE
3aJ1a4H.

7 Xoporo 3aureHo | CucreMarnyeckue 3HaHUS, PABWIBHBIA OTBET HA

TCOpCTI/I‘leCKI/Iﬁ BOIIPOC € HE3HAYUTCIBHBIMHU HC
TOYHOCTAMHU, IPABUJIIBHOC PCIICHUC 3a1a4YH.

6 Xoporio 3auTeHo CucremaTn4yeckue 3HaHUs, MPABUILHBIA OTBET HA
TGOPCTI/I‘-IGCKI/Iﬁ BOIIPOC € HCE3HAYUTCIBbHBIMHU HC
TOYHOCTAMHU, MHNPABUIIBHOC PCHICHUC 3ada4uu C
HE3HAYUTEJIbHBIMH HETOUHOCTSIMH.
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10- Tpagumonn | «3aureHoy/ Omnpenenenue
OanbHast ast LKasia «He
Kaiza 3aYTEHO»
5 VY nosnerBopu 3a4TeHo OTBEeT Ha TEOPETUYECKUU BOMPOC HEMOJIHbIN,
TEJIbHO IIPaBUJIBHOE pelieHne 3a/1a4u c
HE3HAYUTEJIbHBIMU HETOUHOCTSIMH.
4 VnosnerBopu | 3auteHo | OTBET Ha TEOPETUYECKUH BOIPOC HEMOJIHBIH,
TEJIHO pelIeHre 3aJjaud  COAEPKUT apu(pMEeTHUYECKHE
OMOKK, HE BIMAIONIME HA MPAaBUIHHOCTH XOAA
peLIeHUs 3aJauu.
3 Heynosnerso | He 3auteHo | OTBET Ha TEOPETUYECKU BOIPOC HEMOIHBIN,
pUTEIBHO peleHre 3aJauyd  COAEPXKUT MJICOJOIHMUYECKHUe
OLIMOKH.
2 HeynosnerBo | He 3aureno | OTBeT Ha TEOPETHYECKHH BONPOC HEBEPHBIi
PUTEIIBHO u/unm pelieHue 3a/1a4uu COJIEPIKUT
UJIC0JIOTHYECKHUE OLIMOKH.
1 Heynosnerso | He 3auteno | OTBeT Ha TEOPETHMUECKUH BOMPOC HEBEPHBIH U
PUTEIBHO pelLleHHE 33]Jaul OTCYTCTBYET.
0 Heynosnerso | He 3auteno | OTBeT Ha TeOpETUUYECKUH BONPOC OTCYTCTBYET U
PUTEIBHO pelLlIeHHE 33]Jaul OTCYTCTBYET.

4.4. MeTtoanuecKkue MaTepuaJIbl

OK3aMeH NpoBOAMUTCA B ayAauTopuu. OTCYET BPEMEHHU, OTBEIEHHOIO Ha MHCbMEHHYIO
paboTy, UAET MO 3aBEPLUICHUH MPOLIETYPhl pa3MEIICHHsI CTYIEHTOB U pa3Jauu 3a/laHui.

CryneHT 00s13aH SBJIATbCA Ha MUCbMEHHBI KOHTPOJIb B YKa3aHHOE B paclMCcaHuu Bpems. B
cllyyae OIo3/1aHus BpeMsi, OTBE/IEHHOE Ha MMChbMEHHBIA KOHTPOJIb 3HAHUH, HE MPOJIeBAeTCs.

[Ipu cebe cTyAeHTHI MOTYT UMETh TOJIbKO MUCHbMEHHBIE MPUHAANIEKHOCTH. Heobxoaumyro
JUIS BBITIOJIHEHHSI pa00ThI OyMary BbIAAET MpenojaBaTeib.

[IpenogaBaTens pa3gaer BapuaHThl pabOThI, coaepxkamiuii 2 Bonpoca. JIMCThI ¢ 3ajaHUsIMU
JIOJDKHBI OBITh OBEPHYTHI TEKCTOM BHU3, YTOOBI CTYJEHTHI O OKOHYAHUS MPOLEAYphl pa3iaun
HE MOIVIM HayaTh BbINOJHEHHE paboThl. [lo oOxOHUaHMM pa3adl BapUAHTOB CTYyJEHTaM
paspenaercsi NepeBEepHYTh TEKCT 3aJaHusl U OJHOBPEMEHHO MPUCTYNUTh K BBIIOJIHEHUIO
pabotel. Ilo OKOHYAaHHMK OTBEIEHHOTO BPEMEHHU CTYACHTHl OJHOBPEMEHHO 3aKaHYMBAIOT
BbINIOJIHEHHE paboThl. Eciin paboTta 3aBepiieHa CymecTBEHHO paHbIlle CpoKa, TO 10 pa3pelIeHUI0
IPEernoJIaBaTess CTYIEHT MOXKET MOKUHYTh ayAUTOPHUIO TOCPOYHO.

MoOwibpHbIe TeNePOHBI JAOMKHBI OBITh BBIKIIIOYEHBI M YOpaHBI CO CTOJIOB, JOMYCKaeTCS
UCTOJIb30BaHUE  KaJbKYJIATOPOB,  BBINOJNHSIOMIMX  TOJBKO  TPOCThIE  apudmMeTHueckue
BBIYUCIICHHUSL.

Bo Bpems mpoBeneHuss NMHUCBMEHHOTO KOHTPOJS 3HAaHMH CTyJIEHTaM He pa3periaeTcs
MOJIb30BAThCSl  y4EOHBIMH MPOTpaMMaMH, CIPAaBOYHHUKAMH W TMPOYAMH HCTOYHHKAMHU
uHpOpMaLIUH.

Hcnonb30BaHrne MaTepuaioB, a TAKKe IMOMBITKA OOLIEHUS C APYTMMH CTyIEHTaMU WU
UHBIMH JIMI]aMM, B TOM YHCJIE€ C TPUMEHEHHEM DJEKTPOHHBIX CpPEICTB  CBS3H,
HECaHKI[MOHUPOBAHHbIC IEPEMELICHUS U T.I1. SIBJISAIOTCSI OCHOBAaHUEM JJIsl yJIaJeHUsI CTYACHTa U3
ayJUTOPUU U TOCIEAYIOIIEro MPOCTABICHUS B BEIOMOCTh OLIEHKH «HEYI0BIETBOPUTEIHHOY.

Bo BpeMs nmpoBeieHHs] MMCbMEHHOTO KOHTPOJIS 3HAHUN CTYAEHTaM pa3peliaeTcsi IOKUHYTh
ayJUTOPHUIO TOJBKO MPU YCIOBUU ClIaul PabOTHI B 00beMe, BHITOJTHEHHOM K MOMEHTY BbIX0J1a U3
aynutopuu. JlanpHelee npoopKeHne padboThl 3amperiacTcs.

OtBetbl B pabore 6e3 OOBSICHEHUI HE 3aCUUTHIBAIOTCS. PHCYHKH JOJKHBI OBITH YETKUMH,
BCE JIMHUM TpaUKOB, MCIONB3YyeMbIX IPU OTBETAX Ha BOIMPOCHI 3a4ay, AOJDKHBI OBITH
HOIITMCAHBI.
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5. Meroanyeckue yKa3aHus 1Jis1 00y4arommxcst
10 OCBOEHUIO IV CIUTIHHBI

JIxo0oit BU 3aHATHH, CO3AIONINN YCIOBHS IS 3aPOXKICHUS CAMOCTOSTEIILHON MBICIIH,
[IO3HABATEJILHON U TBOPUECKON aKTHBHOCTH CTYJIEHTa CBSA3aH C CaMOCTOSTENbHOM paboroii. B
IIUPOKOM  CMBICIIE TOJ CaMOCTOATENbHOH pabOTOM IOHUMAIOT COBOKYIHOCTb BCeH
CaMOCTOSITENIHOW JICATEIbHOCTU CTYJACHTOB Kak B y4eOHOW ayIWTOpHH, TaK W BHE €€, B
KOHTAaKTe€ ¢ IpernojaBareieM M B ero orcyrcrBue. CamocTosTenbHas paboTa MOXET
pEaI30BbIBATLCS:  HEMOCPEJCTBEHHO B IPOLECCE AayAUTOPHBIX 3aHATUH — Ha JEKUUSX,
IPAaKTUYECKUX U CEMUHAPCKUX 3aHATHUSAX, NPH BBINOJIHEHUM KOHTPOJBHBIX M Ja0OPaTOPHBIX
paboT M Op.; B KOHTAaKT€ C MPENOJABATE]IEM BHE paMOK ayAMTOPHBIX 3aHATHUA — Ha
KOHCYJIbTAllUSIX 10 Y4eOHBIM BOIPOCAaM, B XOJ€ TBOPUYECKUX KOHTAKTOB, MpPH JUKBUIALUU
3aJJ0JDKEHHOCTEH, IPY BBIOJHEHUN MHIUBUAYAJIbHBIX 3aJaHUN U T.A.; B OMOIMOTEKe, A0Ma, B
oOmexuTun, Ha Kadeape M JAPYrHMX MecTax IIpU BBINOJIHEHUM CTYJEHTOM Y4YeOHBIX U
TBOPYECKHUX 3aJaHUN.

Jlexnun

I'maBHOe B mepuoa NOArOTOBKM K JIEKIMOHHBIM 3aHATHSIM — HAyuUTbCS METOAAM
CaMOCTOSITEJIbHOTO YMCTBEHHOI'O TPY/1a, CO3HATENBHO Pa3BUBaTh CBOM TBOPUYECKHE CLIOCOOHOCTH
U OBJIaJIeBaTh HAaBBIKAMU TBOPUYECKOH palOoThl. JlJIi 3TOro HEOOXOAMMO CTPOro COO0JII0/IaTh
JUCLUIUIMHY y4eObl U moBefeHus. YeTkoe MIaHupoBaHUE CBOETO pabovyero BpeMEHHU U OTAbIXa
ABJIIETCS HEOOXOJUMBIM YCIIOBUEM JJIsl YCIELIHOM caMoCTOATENbHOW paboThl. B ocHOBY ero
HYXHO TOJO0XHUTh paboyre NporpaMMbl U3y4aeMbIX B CEMECTpe TUCHUILINH. Kax1omMy cTyneHTy
CJIEZIyeT COCTaBJIATH €KEHE/ICTbHBII U CEMECTPOBBII TUIaHBI PA0OTHI, a TAKXKE TUIAH HA KaXKIBIH
pabounii nenb. C Beuepa Bcerja HaJO pacnpeneisaTb padoTy Ha 3aBTpaIlHUN JeHb. B KoHIe
KQXIOTO JIHS IIeJIeCOO0pa3HO TOJBOJUTH HTOr pabOTHI: TIIATEIFHO NPOBEPUTH, BCE JIH
BBITIOJIHEHO MO HAMEUEHHOMY IUIaHy, He OBbLIO JM KakuX-1H00 OTCTYIJIEHWH, a eciiu ObUIH, O
KaKOM NpUYMHE 3TO Ipou3ouuio. HyXHO OCyHmIeCTBIATH CaMOKOHTPOJIb, KOTOPBIM SIBISAETCS
HEOOXO/IMMBIM YCIIOBHEM YycHemHoW yd4eObl. Ecam 4Yro-To ocTanoch HEBBITOJHEHHBIM,
HEO0OXOUMO HU3bICKAaTh BpeMs Ul 3aBEpLICHHsS 3TOM yacTu paboThl, HE yMeHbIlas oObema
HEJIEeNbHOTO IJIaHa.

CamocrositenpbHas pabora Ha yekiuu ClyliaHue W 3amuch JEKIUA — CIOXKHBIA BUJ
BY30BCKOM ayauTOpHOH paboTel. BHMMaTenbHOe ciyllaHWe W KOHCHEKTHUPOBAHME JICKIUH
IpeJoiaraéT HHTEHCUBHYIO YMCTBEHHYIO JESTENbHOCTh CTyAeHTa. KpaTkue 3amucu JeKuui,
UX KOHCHEKTHMPOBAHUE MOMOTaeT YCBOUThH yueOHbIM marepuan. KOHCHEKT sBiseTCs MOJIEe3HBIM
TOrJa, KOTJa 3aliCaHO caMO€ CYIECTBEHHOE, OCHOBHOE M CJEJIaHO 3TO CaMUM cTyaeHToM. He
HaJ0 CTPEMUTHCS 3aIllMCaTh JOCIOBHO BCIO JIEKIMIO. Takoe
«KOHCIIEKTHPOBaHHE» MPUHOCUT OOJIbIIIE BPEAA, YEM IOJIb3bl. 3ANUCh JEKIUNH PEKOMEHIYETCs
BECTH IO BO3MOXKHOCTH COOCTBEHHBIMH (hopMyIHpoBKamH. JKenaTeabHO 3alMCh OCYILECTBISATh
Ha OJHOM CTpaHMIle, a CIEIYIOIIYI0O OCTaBIATh JJs MNpopabOTKU Y4eOHOro marepuasa
CaMOCTOSITENIFHO B JIOMAIIHUX YCIOBUSAX. KOHCIEKT JieKuu Jiy4llle MOApa3JesisiTh Ha MYHKTHI,
naparpadsl, coOI01as KPAaCHYI0 CTPOKY. DTOMY B OOJIBIIION CTENEHW OYIyT CIIOCOOCTBOBATH
OYHKTHl IJJaHa JIEKIMH, TPEeAJIOKEHHble IMpenojaaBaTensaM. llpuHIunuaibHble MecTa,
onpezaeneHusi, GopMysbl U JAPYroe CJIeAyeT COMPOBOXKAATh 3aMEUAHUSIMHU «BaXKHO», «0CO00
BaXXHO», «XOpOIIO 3alOMHUTH» M T.II. MOXHO AenaTh 3TO U C IMOMOUIBIO Pa3HOLBETHBIX
MapKepoB WM pydek. Jlydre ecnu onn OyayT cOOCTBEHHBIMU, YTOOBI HE TIPUXOAMIIOCH TIPUCHUTD
UX Y OJHOKYPCHHUKOB M TE€M CaMbIM HE OTBJEKaTb MX BO BpeMms Jjekuuu. llemecooOpaszno
pa3paboTath COOCTBEHHYIO «MapKorpaduio» (3Haukd, CHMBOJIBI), COKpameHus cioB. He
JUIIHUM OyJeT M M3y4yeHHe OCHOB cTeHorpaduu. Paboras HaJl KOHCIIEKTOM JIEKLMH, BCErjaa
HE00XO0IMMO HUCIIOJIB30BaTh HE TOJIBKO YUEOHHK, HO U Ty JIUTEPATypy, KOTOPYIO JONOJHUTEIBHO
pekoMeHoBasl JIeKTop. VIMEHHO Takasi cepbe3Has, KpONOTJIMBas paboTa C JIEKIMOHHBIM
MaTepHaIoM MO3BOJIMT IITyOOKO OBJIa/leTh 3HAHUSAMHU.

CeMuHap u IpoBeJIeHUE OIpoca
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Kaxnapiii cTyneHT [0JKeH HayaTh C O3HAKOMIJICHHMS C IUIAHOM 3aHSTHSA, KOTOPBIM
OTPa)KaeT COJAEpkKAHUE IPEMIOKEHHOM TeMbl. THIaTeNbHOE IPOAYMBIBAHUE U H3y4YEHUE
BOIIPOCOB IIJTaHA OCHOBBIBAETCS HA MPOPAOOTKE TEKYILIEro MaTepuaa JeKIuu, a 3aTeM U3y4eHHs
00s3aTeIbHON U IONIOJHUTEIBHON JIUTEpaTyphl, PEKOMEH0BAHHYIO K JaHHOM TeMe. Ha ocHoBe
WHAMBUAYAIbHBIX MPEINOYTECHUH CTYIEHTY HEO0OXOAMMO CaMOCTOSITENbHO BBIOpAaTh TeMy
JIOKJIa/1a 1o Mpo0JieMe ceMUHapa U 10 BO3MOXKHOCTH MOATOTOBHUTH MO HEMY Ipe3eHTanuo. Eciu
pPOrpaMMoOil JUCHUIUIMHBI TMPEAYCMOTPEHO BBIIIOJIHEHUE IPAKTHYECKOrO 3aJaHusi, TO €ro
HEO0OXOUMO BBIIIOJIHUTE C YUYETOM MPEUIOKEHHON MHCTPYKUMHU (YCTHO WJIM MHMCbMEHHO). Bce
HOBBIE TOHATHUS MO M3y4yaeMoil TeMe HeOOXOIMMO BBIyYUTh HAU3YCTh M BHECTH B IJIOCCApUH,
KOTOPBIH 11e71eco00pa3Ho BECTH C CaMOro Hayaja M3y4eHHs Kypca. Pesymbrar Takoil paboThI
JOJI’KEH MPOSIBUTHCS B CIOCOOHOCTHU CTY/I€HTa CBOOOJHO OTBETUTh HA TEOPETHUECKHUE BOMPOCHI
CEMHUHAapa, €ro BHICTYIJIEHMM U YYaCTUHU B KOJIJIEKTUBHOM OOCY)KJIEHUU BOIIPOCOB M3y4aeMoOM
TEMBI, IPABIJILHOM BBIIIOJIHEHUU IPAKTUUECKUX 33JaHUN U KOHTPOJIbHBIX PadoT.

Pa6ora c nureparypHbIMU HCTOYHUKAMHU.
B nporecce moAroToBKM K CEMHHAPCKUM 3aHSATHUSM, CTyJIEHTaM HEOOX0IMMO 00paTUTh 0coboe
BHUMAaHHE HA CaMOCTOSITEIIbHOE M3YYeHUE PEKOMEHJIOBAHHOW Y4eOHO-METOIMUYECKON (a TaKke
HAy4YHOW W TMOMyJsipHOM) nutepatypbl. CamocTosiTensHas pabora ¢ ydyeOHMKamH, y4eOHBIMU
0CcOOMsIMH, HAYYHOH, CIIPaBOYHOU M MOIYJIAPHOM JIUTEpaTypoi, MaTepruagaMi NEPUOIUUECKUX
u3nanuii u VHTepHeTa, CTaTUCTUYECKUMH JaHHBIMH sBIAeTCs Haubosnee 3¢GeKTUBHBIM
METOJOM IIOJY4YEHUsl 3HAHUM, MO3BOJISIET 3HAYMTENIBHO AKTMBU3MPOBATH IPOLIECC OBJIAJCHUS
uH(popMalrel, cnocodcTByeT Oosiee rIyOOKOMY YCBOSHHUIO M3Y4aeMOro Marepuana, GopMupyeT
y CTYIEHTOB CBO€ OTHOILIEHHWE K KOHKpeTHOW mnpobiieme. bosee riyboKoMy pacKpbITHIO
BOIPOCOB CMOCOOCTBYET 3HAKOMCTBO C JOMOJHHUTEIBHOW IJUTEPAaTypoil, pPEeKOMEHIOBaHHOMN
IIPENOIABATENIEM 10 KAXKJIO0M TEME CEMUHAPCKOI0 MJIM IIPAKTUYECKOIO 3aHATHUSA, YTO ITO3BOJIAET
CTyJIEHTaM NIPOSBUTh CBOK MHJMBHUIYaJIbHOCTh B paMKaX BBICTYILJICHUS Ha JAHHBIX 3aHATHUSX,
BBISIBUTH IIUPOKUI CIIEKTP MHEHHH 110 U3y4aeMoii mpodieme.
MeTtoauyeckue yKka3aHusl 0 BBIMIOTHEHUIO CAMOCTOSATEIHHON PabOThI:

Tema 1. IIpeosapumenvusie ceedenusn o azvike Iumon.

CryaeHT wu3y4yaeT NOpeaoKEHHbIE MaTepuaibl TEMBbl, pElIaeT 3aJadyd [0 TeMe HU
TOTOBHTCS K OIPOCY IO CJIEIYIOLIEH TEMaTHKE:

[Touemy umenHo Iluton. IluToH kak kieil. Pemienue mpoOIeMBl «IBYX SI3BIKOBY.
Henocratku Iluton. HeoOxomumbie Oubnumoreku mis IlutoH. YcraHoBka W HacTpoiKa.
Coo01ecTBO U KOH(EepeHInH.

Tema 2. Hnmepaxkmuenbvie gpluucienus u cpeoa papadoomxu.

CTyneHT u3ydaeT MpeNsio’KeHHbIE MaTepuaibl TEMbI, pellaeT 3aJadd M0 TeMe U
TOTOBUTCS K ONIPOCY IO CIEAYIOUIEH TEMaTHKE:

OcHoBbl IIuToH. HcTtopms komana. B3anmmopneicTBhe ¢ ONepaluOHHOW CHCTEMOM.
CpenctBa paspabotku mnporpamm. HTML-6mokHoT B [Python. CoBeTsl mo NpOAyKTUBHOU
pa3paboTke Koja ¢ ucmoiab3oBanrem [Python.

Tema 3. llepeghopmamuposanue 0annpix: ouucmka, npeoopasoéanue, ciusHue, UsMeHeHue
dopmut

CTyzneHT u3ydaeT MpeNIOKEHHbIE MaTepHuaibl TEMBI, peIlaeT 3aJadd MO0 TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOUIEH TeMaTHKe:

KomOunupoBanue u cnusgHue HaOOpoB JaHHBIX. V3MeHeHwe (opMbI M TMOBOPOT.
[IpeoOpazoBanre AaHHbIX. MaHumynsauuu co cTpokamu. Ilpumep: 0a3a JaHHBIX pealbHBIX
pPOJaX B CETAX MAara3uHOB.

Tema 4. Ilocmpoenue zpagpuxos u eusyanuzayus. Azpecuposanue 0AGHHBIX U ZPyRNOBble
onepayuu. Bpemennwie paowt

CTryaeHT u3y4aeT NpemIOKEHHbIE MaTepuaibl TEMBI, pelIaeT 3aJadyd [0 TeMe H
TOTOBUTCS K ONPOCY IO CIEAYIOLIEH TeMaTUKe:
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Kpartkoe BBenenue B API OuGnmoreku matplotlib. @yaknun mocrpoerus rpadukoB B
pandas. Hanecenuwe maHHBIX Ha KapTy. MHCTpyMeHTallbHas SKOCHUCTEMa BU3YAIHM3AIUH s
[Iuton. Mexanusm GroupBy. ArperupoBanve AaHHbIX. ['pynmoBble omnepanud U
npeoOpa3oBanusi. CBOAHBIE TAaONULBI M KPOCC-TaOymsuus. TUOBl JaHHBIX M HHCTPYMEHTHI,
OTHOCsIIMEcS K Jare ¥ BpeMeHUu. OCHOBBI pabOThI C BpeMEHHBIMU psiaamu. Jluama3oHbl jar,
qacToThl U caBUr. YacoBble mosca. [lepenuckperusanus u npeoOpa3oBanue 4actoTsl. ['papuku
BpEMEHHBIX psAA0B. CKOJB3SIINE OKOHHbIE (DYHKIIHUH.

Tema 5. IIpeomem pacnpeodenenHbix 6blUUCICHUTL

CryaeHT u3y4aeT NpemJIOKEHHbIE MaTepuaibl TEMbl, pelIaeT 3aJadyd [0 TeMe U
TOTOBUTCS K OIPOCY IO CJIEYIOLIEH TEMaTUKeE:

[TonsTHA pacnpeneeHHbIX BBIUMCICHUHN U paclpeaeeHHoN cucteMsl. Llenn noctpoenus
pacmpeieieHHbIX CHUCTeM. TpeOoBaHHS K paclpeielieHHbIM CHUCTEMaM: TPO3PavyHOCTb,
OTKPBITOCTh, MAaCIITAOMPYEMOCTh, CIIOXKHOCTh Pa3pabOTKH pacnpeeleHHbIX cucteM. [lonarue u
Ha3HAYCHWE MPOTPAMMHOIO OOECICUCHHsI TPOMEKYTOYHOIO YpOBHsA. B3ammoseiictBue B
pacnpeieieHHBIX CUCTeMax: (PU3MUeCcKOoe BpeMs, CHHXPOHHbBIEC M ACHHXPOHHBIE paclpeielicHHbIe
CHUCTEMBI, YIOPSIOYMBAHUE COOBITUM, TPUMUTUBBI B3aUMOACUCTBUS. CHHXPOHHBIA U
ACHHXPOHHBIH 0OMEH COOOIICHUSIMH.

Tema 6. Mooenwv pacnpedenennozo bl4ucieHus

CryaeHT u3y4yaeT NpemsIOKEHHbIE MaTepuaibl TEMbl, pElIaeT 3aJadyd [0 TeMe U
TOTOBHUTCS K OIIPOCY TIO CJIEYIONIEH TEMaTHKE:

Mopnens pacnpeneneHHOW cHCTeMbl. [IpUYMHHO-CIEICTBEHHBIN MOPSAIOK COOBITHIA.
DOKBHUBAJICHTHBIC BbINOJMHEHUA. KoHyC mpomuioro u konyc Oymymiero st coobitusi. CBoMCTBa
KaHaJIOB.

Tema 7. Jlocuueckue uacot

CryaeHT u3y4aeT NOpemIoKEHHbIE MaTepHalibl TEMbI, pellaeT 3aJaud MO0 TeMe U
TOTOBHTCS K OTMIPOCY IO CJIEYIOIIEH TeEMaTHKE:

OO0mue NpUHIUIBI TOCTPOCHHUS JOornueckux yacoB. CkanspHoe Bpems Jlhmmopra:
OCHOBHBIC CBOMCTBa, MPUMEPHI MCIOJb30BaHUsA. BEKTOpHOE BpeMs: OCHOBHBIE CBOWCTBA,
OpUMephl  UCIMONb30BaHUA. MeTtoasl  3¢G(GeKTUBHOW  peanu3ald  BEKTOPHBIX  YacOB:
nuddepeHnraibHas TepechlIka BEKTOPHOTO BPEMEHHU; 4Yachl, (PUKCUPYIOIIUE MPSIMYIO
3aBUCHUMOCTb; aganTuBHbIi MeTo1 Kapaa-Kopaana. MarpruuHoe BpeMsi, OCHOBHBIE CBOICTBA.
Tema 8. Bzaumnoe uckniouenue é pacnpeoeeHHbIX CUCHEMAaXx.

CTyaeHT u3y4yaeT NpeasIOKEHHbIE MaTepualbl TEMBl, pElIaeT 3aJadyd [0 TeMe H
TOTOBHTCS K OTMIPOCY TIO CJIEYIOIIEH TEMaTHKE:

O6mue xoHnenmuuu. L{eHTpanu3oBaHHBINA alrOpUTM. AJITOPUTMBI HA OCHOBE TOTYUYEHUS
paspemienuii: anroputMm Jlammopta, anroputMm Pukapra-ArpaBana, anroput™m 0O€TaroIIUX
¢unocodoB. ANTOpUTMBI HAa OCHOBE MeEpeJadyd MapKepa: MIMPOKOBEUIATENbHBIN alrOpUTM
Cysyku-kacamu, aroput™ PeiiMOH1a Ha OCHOBE MOKPBIBAIOIIETO JEPEBA.

6. YueOHasi 1uTepaTypa u pecypchbl HH(POPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH ""MUHTepHeT", BKIIIOYas IepeYeHb
Y4eO0HO-MeTOAMYeCKOro odecrnedeHust A1l CAMOCTOSITeIbHON padoThl
00y4aoImMXCcH M0 JUCUMUIITIMHE

6.1. OcHoBHas UTEpaTypa.
1. Vsc Makkunmu. Python u ananus nannbix/ Ilep. ¢ aurn. Cnunkus A. A. - M.: JIMK Ilpecc,
2015. - 482 c.: u.
2. Kocsakxos M.C. Beenenue B pacrpenenenusie Beraucienus. — CI16: HUY UTMO, 2014. —
155 c.

6.2. lonotHuTEIBHAS IUTEPATYPA.
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Tenw K. BBenenue B pacnpeneneHnusie anroputmsl. Ilep. ¢ anran. — M.: MITHMO, 2009. —
616 c.

Tanenbaym D. u np. Pacnpenenennsie cucremsl. [Ipuniuns! u napagurmsl. — CI16.: [Tutep,
2003.

6.3. YueOHO-MeTOAMYECKOE OOecliedeHHe CaMOCTOATEIbHOM padoThl.
OtnenpHOE oOecriedeHne He MPEaYCMOTPEHO.

6.4. HopmaTuBHbBIE NPABOBbIE JOKYMEHTHI.
He npenycMmotpeHsl.

6.5. UnTepHeT-pecypchbl.

. http://citeseer.ist.psu.edu/ ocHoBHO# wcTOuHUK 3HaHMiT o Computer Science, MO0 MHOTUM

CTaThsIM €CTh MOJHBIC TEKCTHI
http://citeseer.cs.msu.su/— pycckos3bIuHas 3JeKTPOHHAs OMOINOTEKAa HAYIHBIX CTaTei
http://arxiv.org/ — OubaHOTEKA IEKTPOHHBIX MyOIHUKAIHiA, B OCHOBHOM 110 (DH3HKE, HO OIS
«Computer Science» B mocieHee BpeMs CTPEMHUTEIBHO YBEITHIUBACTCS

http://rexa.info/ 6ubauorpaduueckast MOUCKOBasK CUCTEMA IO CTAThsIM, aBTOPAaM U I'PaHTaM
http://elibrary.ru/ - poccuiickas HayuHas 3JIeKTpOHHAs OMOIMOTEKA
http://liinwww.ira.uka.de/bibliography/index.html

oubmmorpaduueckas 6a3a JaHHbBIX I padboTel ¢ BibTeX

http://www.gotai.net/ -- pycckos3bIuHbIN caliT 00 HCKYCCTBEHHOM HHTEIIIEKTE

Math-Net.ru -- obmepoccuiickuii MaTeMaTHYECKUI TTOPTAIT

6.6. Unble HCTOYHUKH.
He npenycMoTpeHsI.

7. MarepuajabHO-TeXHHYecKas 0a3a, HHGOPMaLIMOHHbIE TEXHOJIOTHH,
NnporpaMMHoe obecrnedeHne 1 HHPOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI

Jsa nexuui:

. IlepcoHAIbHBIN KOMITBIOTED

MynbTUMEIUINHBIN TPOEKTOP

3. Jlocka, Me uim MapKepsl

o s wnNE

7.
8.
9.

Jlnst 1aGOpaTOpHBIX 3aHITU:
KomnerotepHslii kiacc,
Buptyansnas mammnaa Ubuntu 15.04 b Beie ¢ ycranosneHHbsIM Postgresql 1 MongoDB
MynbTUMETUIHBINA TPOEKTOP
JHocka, mapkepsl
Kommunstop R-2.15.1 — GNU - http://www.r-project.org/ 160 uHTErpupOBaHHas Cpea
pazpabdotku RStudio — GNU AGP - http://www.rstudio.com/ide/.
Jupyter Notebook - GecrutaTHast HHTEpaKTHBHAS 000JI0YKa JUIS SI3bIKA TIPOTPAMMHUPOBAHUS

Python, mo3Bossironiast 00beTUHUTH KOJI, TEKCT U JHArpamMMBbl.
Kommumnsitop Scala — http://www.scala-lang.org/
[TporpaMMHBII KOMITJIEKC aHAJIM3a HOBOCTHOTO caiita -”’Crawler-Persona”

basa nannbix “lleHTpanusanus rocyaapcTBEHHBIX 3aKynok B 2014 r”.

10. ba3a maHHBIX y4€OHO-METOAMYCCKHUX MATEPHUAJIOB MO TUCIHUIUIMHE "MaKkpo3KOHOMHKA".

11. ba3a manHbIX bromkeTHas U COIMATbHO-YKOHOMUYECKAsI CTATUCTHKA CYyOBEKTOB

Poccuiickoit denepanum.
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