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1. IlepedeHb NJIAHMPYEMBIX Pe3yJILTATOB 00yUYeHHs MO TUCHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS MPOTrPaMMBbI

1.1. Jducuunmuna Bb1.B.O.2 «AnropurMusanuss U IpOrpaMMHUPOBAHUE PaCIpeIEICHHbBIX
BBIYHMCIICHUI» 00ecleunBaeT OBIAICHUE CIECAYIOUMMH KOMIIETEHIMSIMHU:

Kon HaumenoBanue Kon srama ocBoenus | HaumeHnoBanue 3tana oCBOEHUS
KOMIIETCHIIMM | KOMIIETEHIIUU KOMIIETCHIIMHU KOMIIETCHIIMHU
[MK-1-1 CnocoO6HOCTH [TK-1-1. Cnocoben BBIOPATH u
MIPUMEHSATD 000CHOBATH HEOOXOIMMBINA
COBpEMEHHBIE nepeyeHb MHCTPYMEHTAIbHBIX
nH(pOPMAaLOHHbIE cpeAcTB 0O0pabOTKM M aHAIM3a
TEXHOJIOTUU  JJIs 00JIbIINX JTAHHBIX B
paboThI c COOTBETCTBUHM C TPeOOBaHUSIMU
SKOHOMHUYECKUMU TEXHUUYECKOTO 3aJJaHHs
JTaHHBIMU
1.2 B pe3ynbrate 0CBOSHUS IUCHUIUIMHBI Y CTYIAEHTOB JOJKHBI ObITH CPOPMHUPOBAHBI:
[Ipodeccuonanpubie | Konx srama PesynbraTel 00y4eHus
neiicTBus OCBOGHUS
KOMIIETEHII
208
[IpoBeneHune [K-1-1.1 Ha YPOBHE 3HAHUIA:
AHATUTUYECKOTO e [IporpammupoBanue
MICCJIEIOBAHMUSI B HA YPOBHE YMEHMIi:
COOTBETCTBUHU C e licnionb3oBath HMMEIOIINECs y WCTIOTHUTEIIS
COrIaCOBaHHBIMU METOJIOJIOTUYECKYIO u TEXHOJIOTHYECKYIO
TpeOOBaHUAMU UH(QPACTPyKTYphl aHanu3a OOJbIIMX JAHHBIX IS
BBITIOJTHEHUS aHATTUTHYECKUX paboT
e Pemath 3a/1auun KJIaCTepU3alllH, perpeccuu,
MPOTHO3UPOBAHUS, CHUKEHUS pa3MepHOCTH u
pPaHKUPOBAHUS JAHHBIX
Pa3zpaboTka u Ha YPOBHE 3HAHM:
corjlacoBaHue o OCHOBEBI CETEHN U CETEBOr0 B3aUMOIEHCTBHS
TEXHUYECKOTO
MPOEKTa
METONYECKON 1
TEXHOJOTHYECKON
MH(OPACTPYKTYPHI
OOJIBIIINX JTAHHBIX

2. O0BeM u MecTO IMCUMIIMHBI B cTpyKTYype OIT BO

O0BLeM THCHUILINHEI
4 3E, 48 ak. yaca Ha KOHTaKTHYIO paboTy ¢ mpemnoaaBaTeneM, 60 ak. 4aCOB Ha CAMOCTOSATEIbHYIO
paboTy oOy4armuxcs;
Mecro nucuumiaunbl B ctpykrype OII BO
— b1.B.O/1.2 «AnroputmMu3anus 1 NporpaMMHPOBAHNE PACIIPENEIECHHBIX BBIYUCICHUI,

1 kypc, 1 cemectp;
— TUCUHUIUIMHA pealn3yeTcs MOoCcie U3yUeHHs! TUCIUTUINH:

MaTeMaTHYecKuii aHanu3 (B oObeMe OakaiaBpuara),



nuHelHas anredpa (B oObeMe OakanaBpuara),
KOHOMHUECKas nH(popmaTHKa (B 00beMe OakamaBpuara),
JMCKpeTHast MaTeMaThKa (B 00beMe OakaiaBpuara),
TEOPHsI BEPOSATHOCTH M MaTEeMaTHUECKasi CTATUCTHUKA (B 00beMe OakajaBpuaTa);
— ¢opMa IPOMEIKYTOUHOM aTTECTAIIMH — SK3aMEH.

3. CoaepxaHue H CTPYKTYpPa AUCHHMIIUHBI

Tabmuma 2.
O0BeM OUCIUIUIMHEL, aK.dac./dac dopma
KonTakTHas pabora TEKYIIeTo
HaumenoBanue tem o0yJaromuxcst ¢ KOHTPOJISI
Nen/n (paznenoB) Bcero NpenojaBaTesieM CP ycreBaeMocTu’,
10 BUJIaM YYEOHBIX 3aHATHI MIPOMEKYTOTHOU
JI | JIP | 13 | KCP aTTeCTallln
Ounas Gopma oOyueHHS
Tema 1 | IlpenBapurenpHbie 13,5 2 4 7,5 Onpoc
cBeJeHMs 0 s3bIKe [TuToH
Tema 2 | UaTepakTUBHBIC 13,5 2 4 7,5 Ompoc
BBIYHCIICHHS M cpefia
pa3paboTKu
Tema 3 | IlepedopmarupoBanue 13,5 2 4 7,5 Omnpoc
JIAHHBIX: OYHCTKA,
npeoOpa3oBaHue,
CIIUSHHUE, N3MCHEHUE
dhopmbl
Tema 4 | [Toctpoenue rpapuxoB u | 13,5 2 4 7,5 Ompoc
BU3YaIH3aIusl.
ArperupoBaHue JaHHBIX
U TPYIIIIOBBIE OMEpaIuu.
Bpemennsle psabl
Tema 5 | Ilpenmer 13,5 2 4 7,5 Omnpoc
pacrpeeieHHbIX
BBIUKCIIEHUMN
Tema 6 | Monens 13,5 2 4 7,5 Omnpoc
pacupeneneHHOro
BBIYHMCIICHHS
Tema 7 | Jlormueckue yacel 13,5 2 4 7,5 Omnpoc
Tema 8 | B3aumuoe uckiroyenue B | 13,5 2 4 7,5 Ompoc,
pacrpeeeHHbIX 3 (1-8),
CHCTEMaX. KP (1-8)
[TpomMexxyTouHas aTTecTalus - - OK3ameH
144/ 16/ 32/ 60/
Bcero: 36
108 12 24 45

IIpumeganne — GOPMBI TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH: KOHTposbHas paboTa (KP), nomamnee 3ananue (/3)




Coz[epmalme AUCIHHUITIMHbI

Tema 1. Ilpeosapumensvhuie ceedenus o a3vike [lumon.

[Touemy umenHo Iluton. Iluton kak kieil. PemieHue mnpoOneMbl «IBYX S3BIKOBY.
Henocrarku Iluton. Heobxomumbie OumOmuorexkn st [IuToH. YcTaHOBKAa W HacTpoOMKa.
Coo01mecTBo ¥ KOH(EepeHIINH.

Tema 2. Hnmepaxmuenbvle 6bluucieHus u cpeoa papadomxu.

OcHoBel IIuton. Hcrtopusi komanja. B3ammoneicTBHE C ONEpalMOHHONW CHCTEMOM.
CpenctBa paspabotku mporpamm. HTML-6mokHor B IPython. CoBeThl Mo mTpOIyKTHBHOU
pa3paboTKe Koja ¢ ucmojab3oBanreM [Python.

Tema 3. llepeghopmamuposanue oanuvlx: ouucmia, npeodpazosanue, Ciuanue, UsMeHeHue
dopmut

KoMOunupoBanue u cnussaue HAO0OpOB JaHHBIX. l3MeHeHWe ¢GOpMBI U TOBOPOT.
[IpeoOpazoBanue AaHHBIX. MaHunmynauuu co cTpokamu. Ilpumep: 0Ga3za JaHHBIX peabHBIX
POJIaXK B CETSAX Mara3uHOB.

Tema 4. Ilocmpoenue zpagpuroé u eusyanuszayua. Azpecuposanue OAHHbIX U ZPYRNOBbIE
onepayuu. Bpemennwvie paowt
Kparkoe BBenenue B API Oubmmorexkn matplotlib. @ynkunm moctpoeHus: rpagukoB B
pandas. Hanecenue aaHHbIX Ha KapTy. MHCTpyMeHTalbHas 3KOCHCTEMa BHM3yalM3alUU IS
[Tuton. Mexanusm GroupBy. ArperupoBanue JaHHbBIX. ['pynmoBele omepanuu U
npeoOpa3oBanus. CBoaHbIE TaOJIUIBl M KpOcC-TaOymsuus. TUNbl JaHHBIX U HHCTPYMEHTHI,
OTHOCsIIMECH K Jare ¥ BpeMeHUu. OCHOBBI padOThl C BpeMEHHBIMU psiaaMu. Jluama3oHbl jar,
qacToThl U cBUr. YacoBble nosica. [lepenuckperusanus u npeodbpaszoBaHue 4acToThl. ['paduku
BpPEMEHHBIX psi1oB. CKOMB3AIINE OKOHHBIC (PYHKIINH.

Tema 5. Ilpeomem pacnpeodeneHHbIX bIYUCTECHUT

[TonsiTust pactipeIeIeHHBIX BEIYUCICHUN U pacpeeieHHON cucteMsbl. Llenn noctpoeHus
pacopenesieHHbIX cucteM. TpeOoBaHMS K paclpeiesieHHbIM CHUCTEMaM: IPO3pavyHOCTb,
OTKPBITOCTh, MAaCIITA0OMPYyEMOCTh, CIIO)KHOCTh Pa3pabOTKH pacmpeeneHHbIX cucteM. [lonarue u
Ha3HA4YCHHE TPOrPAMMHOT0 OOeCIeUeHnus TMPOMEXYTOUYHOTO YpOBHs. BsaummoneilicTBue B
pacmpeieieHHBIX CUCTeMaXx: (PU3MUECKOe BpeMs, CHHXPOHHBIE M ACHHXPOHHBIE paclpe/ieIeHHbIE
CHUCTEMBI, YIOpPSIIOYMBAHUE COOBITUM, TPUMUTUBBHI B3auMOACUCTBUS. CHHXPOHHBIA U
ACHHXPOHHBIH 0OMEH COOOIIEHUSIMH.

Tema 6 Mooenwv pacnpedenennozo bl4ucieHus

Mopnens pacnpeneneHHOW cHCTeMbl. [IpUYUHHO-CIEICTBEHHBIN TOPSAIOK COOBITHIA.
DKBUBAJICHTHBIC BbIMOJMHEHUA. KoHyC mponuioro u koHyc Oymaymero mjsi coObitusi. CBoiCTBa
KaHaJIOB.

Tema 7. Jlocuueckue uacol

OO0mme NpUHIMIBI TOCTPOSHUsSI JIOTHYecKuXx uacoB. CkanspHoe Bpemsi Jlammopra:
OCHOBHBIE CBOWCTBA, IPUMEPHl MCIIONb30BaHMs. BEKTOpHOE BpeMs: OCHOBHBIE CBOMCTBA,
IpUMephl  WCIOJIb30BaHUA. MeToasl 3¢ (deKTUBHONW  peanu3aluu  BEKTOPHBIX  YaCOB:
muddepeHIMaibHas MEepechbulka BEKTOPHOTO BPEMEHH; Yachl, (HUKCHPYIOLIHE MPIMYIO
3aBUCUMOCTB; aganTuBHbIi MeTol XKapaa-Kopaana. Marpruunoe BpeMsi, OCHOBHBIE CBOMCTBA.

Tema 8. Bzaumnoe uckniouenue 6 pacnpeoeneHHblx CucCmemax.

O6mue xoHuenuuu. L{enTpanu3oBaHHbIA alropuT™M. AJITOPUTMBI HA OCHOBE TOJTYYEHUS
paspemieHuit: anroputMm Jlammnopta, anroput™m Puxapra-ArpaBana, aiaroputMm o0eqaroInx
¢unocooB. ANTOpUTMBI Ha OCHOBE MeEpeJaud MapKepa: MIMPOKOBEUIATENbHBIM alropuTM
Cy3syku-kacamu, anroputM PeliMoHa Ha OCHOBE IOKPBIBAIOLIETO JIEPEBA.



4. MaTtepuaJibl TEKYLIET0 KOHTPOJISI YCIIEeBAEMOCTH 00y4arommuxcs U poH
OLICHOYHBIX CPEICTB MPOMEKYTOYHON ATTEeCTAIUM MO IMCUMILIHHE

4.1. ®opMbI U METOABI TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH.

411. B xome peamuzanuu guctuiimael  b1.B.OJ.2  «Anroputmuzanus
MpOrpaMMHUPOBAHUE PACHPEACICHHBIX BBIYMCICHUI» HCIOIB3YIOTCS CIACAYIOIMIUE METObI
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH 00YJarOIIUXCs: OMPOCHI, JOMaITHEEe 3a/IaHie M KOHTPOJIbHAS
pabora.

Tema Meroap! TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH
Tema 1 Onpoc
Tema 2 Ormpoc
Tema 3 Onpoc
Tema 4 Ormpoc
Tema 5 Onpoc
Tema 6 Onpoc
Tema 7 Ormpoc
Tema 8 Omnpoc, nomaiiHee 3afanue 1no remam 1-8, koHTpospHas padora mo remMam 1-8

4.1.2. Jk3aMeH NPOBOAUTCS ¢ MPUMEHEHUEM CJIeTIYIOIMX METO/I0B (CPEICTB): B MMCHbMEHHOM

dbopme B BUC KOHTPOIBHON pabOTHI.

4.2. MaTepuajbl TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH 00YYaroUXCs

Tunosblie olleHOUYHBIE MATEPHAJIbI 110 TeMe 1

Ormpoc:

e PeanuzoBats Ha s3b1ke Python anroputm (nmpeanonaraemas qiuHa meHee 150 cTpok koza) mo
TEKCTOBOMY OIHCAHHUIO.

e PeamuzoBars Ha si3bike Python mporpammy, uyntarontyro u numrymryto CSV-daiinbt
(Hampumep, BO BXOJAHOM (aiisie Mo OAHOMY CJIOBY Ha CTPOKE, B BBIXOTHOM (haiise Jist
Ka)KIOr0 CI0BA YKa3aHO KOJIMYECTBO €r0 YITIOMHUHAHHA)

e Hamnucatp peryisipHoe BbIpakeHue JUIsl TOMCKa WK 3aMeHbI OIpeesIEHHON HH(pOopMaIuy B
TEKCTE.

e llcronb30BaTh peryisipHble BbIpaXeHUs U A3bIk Python 11t n3BnedyeHus: CBOMCTB TeKCTa
(Harpumep, HATH Bce JaThl).

TunoBble OLleHOYHbIE MATEPHAJIBI 110 TeMe 2

Ompoc:

e OmnummuTe OCHOBHBIE BO3MOKHOCTH M Ha3HaueHHe cpesl Jupyter. [losicHuTe Ha mpumepe
MPUHIINI "3aTTUCHON KHUKKHU'" JIJTsl BBITIOJIHEHUSI MHTEPAKTUBHBIX BBIYMCICHUH.

e OnuumTe OCHOBHBIE BO3MOKHOCTH M Ha3HaueHue cpesl Jupyter. Peanusyiite mporpammy
BBIYUCIICHHS TPEX CTATUCTUYECKUX BEJTMYMH 110 33/1aHHBIM JTaHHBIM.

Tunosble olleHOYHbIE MATEPUAJIBI 110 TeMe 3

Ompoc:

e [lo npennokeHHBIM TIpernoiaBaTesieM HabopaM TaHHbIX (MaTpullbl oT 5 10 10 cTos0110B)
POBEINTE KOMOMHUPOBAHUE U CIIUSHIE HAOOPOB TaHHBIX.

e [lo npeanoXeHHbIM IpernoiaBaTesieM HabopaM JaHHbIX (MaTpulel oT 5 10 10 cTon610B)
MPOBEINTE MAHUTYJISIIIANA CO CTPOKAMH.

TunoBble OlleHOYHbIE MATEPHAJIBI 110 TeMe 4

Omnpoc:

e [lo mpennokeHHBIM IpenoaBaTesnieM HabopaM JaHHBIX (MaTpuibl oT 5 10 10 cTonb1oB),
UCIoNB3ys jupyter u 6ubaunotexy matplotlib, moctpoiite nuarpammy pacrpeeneHus.

e [lo mpennoxeHHBIM IpenojaBaTesneM HabopaM JaHHBIX (MaTpuibl oT 5 10 10 cTonbioB),
UCTIONB3Yysl jupyter u OubIMoTeKy pandas, mocTpoiTe AuarpaMmy pactpeieiCHHs.



o [lo mpennokeHHBIM TpenoaBaTesieM HabopaM JaHHBIX (MaTpuibl oT 5 10 10 cTonbmoB),
UCTIONB3YS jupyter, HAaHECUTE TaHHBIC HA KapTy.

¢ [lo npeanoXeHHbIM IpernoiaBaTesieM HabopaM JaHHBIX (MaTpuUIlsl oT 5 10 10
CTOJIOLOB), HCIOJIB3Ysl python, MOCTpoiiTe rpagKy BpPEMEHHBIX PAJIOB CO CKOJB3ALIMMHU
OKOHHBIMHU (DYHKITUSIMH.

Tunosbie OLEHOYHBIE MATEPHAJBI 110 TeMe S

Ormpoc:

e Onuiure OCHOBHBIE ITOHATHSI PACIPEACIICHHBIX BEIUNCICHUN U PaclIpeieIeHHON
cuctemsl. [losicHuTe Ha mpuMepax.

e [lepeuncinre OCHOBHBIE LIEH TIOCTPOCHMSI pacipeeNeHHbIX cucteM. [losicHuTe Ha
npuMepax.

e [lepeuncnure TpeOOBAaHUS K pacHpeeCHHBIM cucTeMaM. [losicHuTe Ha mpUMepax.

e Omumwure Ha3HAYEHHUE MPOrPAMMHOI0 00ECIIeUeHHUs IPOMEKYTOUHOTO ypoBHs. [losicHuTe
Ha IpUMepax.

e OnuumuTe OCHOBHbIE IPUHLIUIIBI B3aUMOJICHCTBUS B PaCIPEAEICHHbBIX CUCTeMax: (Pu3nYecKoe
BpEMsl, CHHXPOHHBIE U aCHHXPOHHBIE PACHIPEEICHHbIE CUCTEMBI, YIIOPSI0UYMBaHUE COOBITHU,
IPUMUTHBbBI B3aUMOECUCTBHUS.

e Onuimure OCHOBHBIE IPUHIIMUIIBI CAHXPOHHBIM U aCUHXPOHHBII 0OMEH COOOIICHUSIMH.
[Tosicaute Ha puMepax.

Tunosbie oleHOYHBIE MaTepHaJIbI 10 TeMe 6

Ompoc:

e Pacckaxute 0 MOJEIIAX PACHpPENeICHHON CUCTEMbI M IIPUYMHHO-CIIEICTBEHHBIN OPSAIOK
coObITuil. [TosicHuTe Ha puMmepe.

e YT0 Takoe KOHYC IPOILIOro U KOHyc Oynyiero /st coobiTus. [loscHuTe Ha nmpumepe.

TunoBble OLlEHOYHBIE MATEPHAJILI 10 TeMe 7

Ompoc:

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

e JlaiiTe onMcaHue CKaJIIPHOro BpeMeHH JIMIopTa, NepeunuciuTe OCHOBHBIE CBOMCTBA,
IIPUBEINTE IPUMEPBI UCIIOJIb30BaHUS.

e JlaiiTe onucaHue NOHATUSA "BekTopHOE Bpems'", EPEUNCINTE OCHOBHBIE CBOMCTBA,
IIPUBENNTE IPUMEPBI UCIIOJIB30BaHUS.

e Jlepeuncnure MeTO bl F3PPEKTUBHOMN pean3allii BEKTOPHBIX yacoB. [loscHuTe Ha mpumepax.

e YT0 Takoe MaTpU4YHOE BPEMsI, IEPEUNCIIUTE OCHOBHBIE cBolicTBa? [losicHuTe HA MpuMepe.

Tunosble oleHOYHBIE MATEPHAJIBI 110 TeMe 8

Ompoc:

e JlaiiTe onMcaHuEe TOHATHS LIEHTPAIN30BAHHBIN anroputM. [losicauTe Ha mpuMepe ero
pabory.

e JlaiiTe onMcaHue AITOPUTMOB Ha OCHOBE NOJTyueHus pasperieHuil. [losicaure Ha nmpumepe ux
pabory.

e JlaiiTe onMcaHue aAITOPUTMOB Ha OCHOBE Niepesaun Mapkepa. [losicaure Ha npumepe ux
pabory.

JloManiHee 3aaHue.

Bonpoc 1. IloarotoBere TekctoBoe omucanue B LATEX o KOMOMHMpPOBAaHUU U CIHUSHUU

HaOOpOB JTAaHHBIX U MAHMIYJSAILUH CO CTPOKAMH.

Bompoc 2. Ha mpumepe mnpemsiokeHHOW MpernoaaBaTesieM 0a3bl JaHHBIX O Owu3Hec-(akTax

(mpojas, 3aKJIFOYEHHs JOTOBOPOB M MPOY.) HAMMIIUTE AJITOPUTM CIUSHUS 0a3 JaHHBIX JBYX

bunnanoB U pearn3yiiTe ero Ha S3bIKe IPOrPaMMHUPOBAHUS.

KonTtponbHas pabora.

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

cllydasix ecTh He0OOXOMMOCTb MOCTPOCHUSI PacIipeIeIeHHBIX CUCTEM?

Bomnpoc 2. Ilokaxkxute Ha mpuMepe ceTu NpeanpusaTtuil padoty anroputma Jlammnopra?



4.3. OueHo4HbIe CpeaCcTBA I IPOMEKYTOYHOM aTTecTalliH.

4.3.1. IlepevyeHb KOMINETEHIMH ¢ yKa3aHHeM 3TAaNoOB UX (JOPMHUPOBAHUSA B MpoLecce
0CBOeHHs 00pa3oBaTe/ibHON nMporpammbl. [loka3aTenu U KpUTEPUH OLEHUBAHUS
KOMIIETEHIHI € Y4eTOM 3Tana ux (pOpMHPOBAHUS.

Kon HaunmenoBanue Kox »tama ocBoenus | HammeHoBaHue 3Tamna OCBOCHHUS

KOMIIETCHIIMH | KOMIICTEHIIUU KOMITETCHITHH KOMITETCHITHH

[MK-1-1 CnocoO6HOCTH IIK-1-1.1 Cnocoben BBIOPATH u
MIPUMEHSATD 000CHOBATH HEOOXOIMMBINA
COBpPEMEHHBIC nepevyeHb WHCTPYMEHTAIBHBIX
nH(pOPMAaLOHHbIE cpeAcTB 0O0pabOTKM M aHAIM3a
TEXHOJIOTUU  JUIS OO0JIBIITNX JTAHHBIX B
paboThI c COOTBETCTBUH C TpPeOOBaHUSIMU
HKOHOMHUYECKUMU TEXHUYECKOTO 3a/IaHUs
JaHHBIMU

DTan 0CBOCHHS
KOMIIETEHIINHA

[TokazaTenn OLICHHUBAHUA

Kpurepuii onenuBanust

[IK-"-1.1

CriocoOeH BBIOpaTh W OOOCHOBATH
HEOOXOIUMBIN nepeveHb
WHCTPYMCHTAILHBIX CPEICTB
00paboTKM M aHanmM3a OOJIBIIHUX
JaHHBIX B COOTBETCTBHH  C
TpeOOBaHUSIMU TEXHUYECKOTO
3aJaHHS

IloHumaer u Moxer 00OOCHOBATH

11E71€CO00Pa3HOCTh BBIOPAHHBIX
UHCTPYMCHTAIBHBIX CpEICTB
00paboOTKM W aHamM3a OOJIBIIHUX
JaHHBIX B COOTBETCTBHH  C
TpeOOBaHUSIMHU TEXHUYECKOTO
3aJaHHs

4.3.2. Tunosble OlleHOYHbIE CPeICTBA.

Bonpoch! k 3k3aMeHy:
e PeanuzoBats Ha s3b1Ke Python anroputwm (npeanonaraemas jmmHa meHee 150 cTpok koaa) mo
TEKCTOBOMY OIHCAHHUIO.

e Peanu3oBath Ha a3bike Python nmporpammy, untarontyro u numryuryto CSV-gaiinbt
(HampuMmep, BO BXOJAHOM (aiiyie o OAHOMY CJIOBY Ha CTPOKE, B BBIXOJHOM (haiise Jist

KaKI0ro CJI0Ba YKa3aHO KOJIUYCCTBO €TI0 ynOMHH&HHI’I)

e Hamucats peryssipHoe BbIpaXeHHUE JUIs TOUCKA WK 3aMEHbI OIpeesIEHHON HH(pOpMaIK B

TCKCTCE.

e lcronk30BaTh peryssipHbIC BEIpAXXEHUS U 36K Python 11t n3BnedeHus: CBOMCTB TEKCTa
(HampuMep, HATH BCe JaThl).

e Onuumre OCHOBHbIE BO3MOKHOCTH M HazHaueHue cpefsl Jupyter. [losicHuTe Ha nmpumepe
NPUHIUN "3aMCHOM KHMKKHU" 17151 BBIIOJTHEHHUS HHTEPAKTUBHBIX BHIUMCIICHUH.

e OnuumTe OCHOBHBIE BO3MOKHOCTH M Ha3HaueHue cpesl Jupyter. Peanusyiite mporpammy
BBIYUCIICHHSI TPEX CTATUCTUYCCKUX BEJTMYMH 110 33/1aHHBIM JTaHHBIM.

¢ [lo npennoskeHHBIM TIperno1aBaTesieM HabopaM TaHHBIX (MaTpuIlbl oT 5 10 10 cTon0110B)
POBEINTE KOMOMHUPOBAHUE U CIIUSHUE HAOOPOB TaHHBIX.

e [lo npeanoXeHHbIM IpernoiaBaTesieM HabopaM JaHHbIX (MaTpulbl oT 5 10 10 cTon610B)
MPOBEINTE MAHUTYJISIIIANA CO CTPOKAMH.

e [lo mpennoxeHHBIM IpenoaBaTeneM HabopaM JaHHBIX (MaTpuibl oT 5 10 10 cTonb10B),
UCTONB3Y4 jupyter 1 6ubanoTeky matplotlib, moctpoiite tuarpaMmy pacrpeeneHusl.

e [lo npeanoXeHHbIM IpernoiaBaTesieM HabopaM JaHHbIX (MaTpulbl oT 5 10 10 cTon61oB),
UCHIONB3YS jupyter U 6ubIMoTeKy pandas, MOCTPONTE TUarpaMMy pacipeesIeHus.




[To mpeanoxkeHHBIM MpenoaBaTesieM HabopaM JaHHBIX (MaTpHIlb OT 5 10 10 cTon610B),
UCTIONB3YS jupyter, HAaHECUTE TaHHBIC HA KapTy.

[To mpeaokeHHBIM MpenoaBaTesieM HabopaM JaHHBIX (MAaTpHUIlb OT 5 10 10 cTonOI0B),
ucnonbe3ys python, moctpoiite rpaduku BpPEMEHHBIX DPSIOB CO CKOJB3SIIUMU OKOHHBIMU
byHKIMAME.

Onummure OCHOBHBIE TIOHATUS  PACHpPENCIICHHbIX BBIYUCIEHUNH U pacHpelielleHHON
cuctembl. [losicHuTe Ha mpuMepax.

[lepeuncnure OCHOBHBIE LIEIH MOCTPOCHUS pacipeeieHHbIX cucteM. [losicHute Ha
npuMepax.

[Tepeuncnure TpeOGOBaHMS K paciipe/ieieHHbIM cucTeMaM. llosicHUTe Ha mpuMepax.
Onumure Ha3HauYE€HUE IPOrPAMMHOIO 00eCIeYeHHs IPOMEKYTOUHOI0 ypoBHs. [loscHuTe
Ha MpUMepax.

Onumure OCHOBHBIE MPUHITUITBI B3AUMOACHCTBUS B paclpeesIeHHBIX CUCTeMax: (U3NYECKOe
BpEMsi, CHHXPOHHbBIE U aCHHXPOHHBIE paclpeeieHHbIE CUCTEMBI, YIIOPAI0UNBAHNUE COOBITUH,
IPUMUTHBBI B3aUMOJAECUCTBHUS.

OnumuTe OCHOBHBIC IPUHIIUITEI CAHXPOHHBIN 1 aCHHXPOHHBIH 00MEH COOOIIECHUSIMH.
[Tosicuute Ha pUMepax.

Pacckaxute 0 MoJensIX pacrpeeIeHHOW CUCTEMbl U TPUYUHHO-CIIEICTBEHHBIH MOPSIOK
coObITuil. [TosicHuTe Ha puMmepe.

Uro Takoe KOHYC MPOLLIOro U KOHYC Oyayuiero ais coositus. [losicuure Ha npumepe.
Onwumute 00nIMe NPUHIKITEI ITOCTPOSHUS JIOTHYECKuX 4acoB. [losicHuTe Ha mpumepe.

Jaiite onucanue CKaasipHOro BpeMeHu JIsMropra, NepeynuciuTe OCHOBHBIE CBOMCTBA,
MPUBEANUTE IPUMEPHI UCTIOIB30BaHUSI.

Jaiite onucanue noustuss "BekTopHOE Bpems'", mepeynuciInTe OCHOBHBIE CBOMCTBA,
MPUBEANUTE TPUMEPHI UCIIOJIB30BAHUSI.

[Tepeuncnure meToab1 3 (HEeKTUBHON peanu3aluy BEeKTOpHbIX YacoB. [losicHuTe Ha mpuMepax.
UYro Takoe MaTpUYHOE BpeMsi, IepeurcIuTe OCHOBHBIE cBoiicTBa? [losicHuTe Ha mpuMepe.
JlaiiTe onucanre TOHATHS HEHTPAIN30BaHHBIN anroput™. [loscHuTe Ha MpuUMepe ero
pabory.

JlaiiTe onucanue aaropuTMOB Ha OCHOBE IOJIydeHus paspewieHuil. [loscHure Ha mpuMepe ux
pabory.

JlaiiTe onucaHue aJropuTMOB Ha OCHOBE Ilepeiaun Mapkepa. [loscHuTe Ha mpumepe ux
pabory.

[ToaroroBrTe TekcToBOE onrcanue B LATEX 0 koMOMHUpOBAaHUU U CIUSIHUU HAOOPOB
JAHHBIX 1 MaHUMYJSIIUKU CO CTPOKAMHU.

Ha npumepe npeanioskeHHO# npenoiaBateneM 0a3bl JaHHBIX 0 OM3Hec-pakTax (Ipoaak,
3aKJIFOYEHUS JOTOBOPOB U MPOY.) HAIMUIINWTE aJTOPUTM CIUsIHUSA 0a3 JaHHBIX JBYX
¢uIManoB U pean3yiTe ero Ha s3bIKe IPOrPaMMHUPOBAHUS.

Pacckaxxute 06 OCHOBHBIX MOHATUSAX PACIPEIEICHHBIX BHIYUCICHHH, B KAKUX CIy4asX €CTh
HE00XO0/IMMOCTh IIOCTPOCHUS pacCHpeCICHHBIX CHCTEM?

[TokaxxuTe Ha mpUMepe CeTH MpeArpUiATUil padboTy anroputma Jlammnopra?

Ixana oneHnBaHNUA.
Onenka onpeaensercs mo hopmye:

Ya onpoc + V4 n.3.+ Va4 x.p.+ V4 cnava 3auera.
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10- Tpaauumonn | «3adyreHo»/ Omnpenenenne

OaibHas as mIKaiga «He
IKaJia 3a4TEHOY
10 OTnu4HO 3aureHo [TonHbIe, TTYOOKHE M CHUCTEMATHYCCKUE 3HAHMS,

IIOJIHBIM U IPABUJIBHBIA OTBET HA TEOPETUYECKUHI
BOIPOC, NOJIHOE U NPAaBUIBHOE PEIICHUE 3a/1a4H.

9 O1iinyHO 3auteno | ImyOokme W cuUcTeMaTHYecKWe  3HAHUA,
NpaBWIBHBI OTBET Ha TEOPETHYECKUIH BOIPOC,
PaBUIHHOE pEIICHUE 3a1a4H.

8 OTanaHo 3aureHo CucremaTnyecke 3HaHUs, MPABUIILHBIA OTBET HA
TEOPETHUYECKUN BOMPOC, MPABWIBHOE pEIICHUE
3aJa4H.

7 Xopouio 3auteHo | CucremaTuueckue 3HaHUS, IPABUWIbHBIN OTBET Ha

TeopeTI/I‘IeCKI/Iﬁ BOIIPOC C HE3HAYUTCIBbHBIMHU HE
TOYHOCTAMMU, IPABUJIIBHOC PCIICHUC 3aa4YH.

6 Xoporo 3aureHo CucremaTu4yecke 3HaHMs, MPABUIILHBIA OTBET HA
TEOPETHYECKUN BOMPOC C HE3HAUYUTEIbHBIMU HE
TOYHOCTSIMHM, TIPAaBWJIBHOE pEIICHUE 3aJa4d C
HE3HAYUTEJILHBIMU HETOYHOCTSIMH.

5 Y nosiersopu 3aureHo OTBeT Ha TEOPETHYECKUIl BOMPOC HEMOJIHBIH,

TEIBHO [IpaBUJILHOE pelieHue 3a/1a4u c
HE3HAYNTENIbHBIMH HETOUHOCTSIMH.

4 Y nosiersopu 3aureHo OTBeT Ha TEOPETHYECKUIl BOMPOC HEMOJIHBIH,

TEIbHO pelIeHre 3a/ladyd  COACPKUT apumeTHdecKue

OIIMOKY, HE BIMSIONIME HAa MPaBUIBHOCTh XOJa
pELICHHUS 33/1a4H.

3 Heynosnerso | He 3aureno | OTBET Ha TEOpPETHYECKHH BONPOC HEIMOJIHBIH,
PUTEIIBHO pellleHrne 3aJaud  COJAEPKHUT HJICOJOTUYECKUE
OIINOKH.
2 Heynosnerso | He 3auteno | OTBeT Ha TEOpeTHMYECKU BONPOC HEBEPHBIN
PHUTEIIBHO u/unn pelieHne 3a/1a4u COJEPIKUT
UJE0JIOTHYECKHE OIHUOKH.
1 Heynosnerso | He 3aureHo | OTBET Ha TEOPETUUYECKMH BOIPOC HEBEPHBIN U
PUTEJIBHO pellieHue 3a7]a4u OTCYTCTBYET.
0 Heynosnerso | He 3aureHo | OTBET Ha TEOPETUYECKUI BOIPOC OTCYTCTBYET U
pUTEJIBHO pellieHue 3a71a4uu OTCYTCTBYET.

4.4, MeToauuecKkue MaTEpHaJIbI 110 MIPOBECACHUIO l'lpOMC?KyTO‘-IHOﬁ aTTreCTallumn

Ok3aMeH MMPOBOAUTCA B ayAUTOpPHUH. OTtcuer BpEMCHH, OTBCACHHOI'O Ha IMHCbMCHHYIO
paboTy, UAET MO 3aBEpPUICHUH MPOIIETypPhl pa3MEIICHHsI CTYICHTOB U pa3Jauu 3aJlaHui.

CryneHT 00s13aH SBJIATbCA Ha TUCbMEHHBIH KOHTPOJIb B YKa3aHHOE B paclMCaHuu Bpems. B
Cly4dae OIo3JaHus BpeMs, OTBEICHHOE HA IMCbMEHHBINA KOHTPOJIb 3HAHUM, HE MPOJIEBACTCS.

[Ipu cebe cTyAeHTH MOTYT UMETh TOJIbKO MUCHbMEHHBIE MPUHAATIEKHOCTH. Heobxoaumyro
JUTSI BBITIOJTHEHUSI pa0OTHI OymMary BbIJAET MPENO/IaBaTeNb.

[IpenomaBaTenp pazmaer BapuaHTHl paOOTHI, COAEpIKaIIUi 2 Borpoca. JIUCTHI ¢ 3a7aHusIMHA
JOJIKHBI OBITH MOBEPHYTHI TEKCTOM BHHU3, YTOOBI CTYCHTHI O OKOHYAHUS MPOIEIYphl pa3aaun
HE MOIJIM HayaThb BBIIIOJIHCHHEC pa6OTBI. ITo oxoHuanum pasgaun BapHAHTOB CTYACHTaAM
paspelaeTcss NEepPEeBEPHYTh TEKCT 3aJaHUS U OJHOBPEMEHHO IPUCTYIIUTh K BBHIIOJIHEHUIO
pa6OTBI. Ilo oxoHuaHMH OTBCACHHOTO BpPEMCHU CTYACHTBI OJHOBPEMCHHO 3aKaHYHBAIOT
BhITIOJTHEHHE paboThl. Ecniu paboTta 3aBepiiieHa CyIecTBEeHHO paHbIlle CPOKa, TO 1O Pa3perieHHI0
MpenoaaBaTeis CTYAEHT MOXET IIOKUHYTh ayAUTOPUIO JOCPOYHO.
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MoOwibHbIE TeNePOHBI JAOKHBI OBITh BBIKJIIIOYEHBI M YOpaHBI CO CTOJIOB, JOMYCKAeTCS
UCTIOJIb30BaHUE  KaJbKYJIATOPOB,  BBIMOMHSIOMIMX  TOJBKO  TPOCThIE  apudmMeTHueckue
BBIYUCIICHHUSI.

Bo Bpems mpoBeaeHuss NMHCBMEHHOTO KOHTPOJIS 3HAaHMK CTyIEHTaM HeE pa3periaeTcs
MOJIb30BAThCsl  y4EOHBIMH MPOrpaMMaMH, CIPAaBOYHHUKAMH W MPOYMMH HCTOYHUKAMU
uHpOpMaLnH.

Hcnonp3oBaHne MaTepualoB, a TaK)Ke TOIBITKA OOMICHUS C JIPYTUMH CTYJISHTAMH WU
UHBIMH JIMI]AMH, B TOM YHCJIE€ C TPUMEHEHHEM DJCKTPOHHBIX CpPEACTB  CBS3H,
HECAHKIIMOHUPOBAHHBIC TIEPEMEIICHHSI U T.II. SIBJISIFOTCS. OCHOBAHMEM JIJIsl yJAJICHUS CTY/ICHTA U3
ayJUTOPUU U TOCIIEAYIOIIEr0 MPOCTABICHUS B BEIOMOCTh OIICHKH «HEYIOBIECTBOPUTEIHLHOY.

Bo Bpewmst mpoBe/ieHUs] MMCBbMEHHOTO KOHTPOJIS 3HAHUI CTYACHTaM pa3peniaeTcsl MOKUHYTh
ayJUTOPHUIO TOJBKO MPH YCIOBUU CIa4X PaOOTHI B 00bEMe, BHIOJTHEHHOM K MOMEHTY BbIX0/1a U3
aynuropuu. JlanpHeiiee npojomkeHue paboThl 3armpeniaeTcs.

OtBethl B pabore 6e3 0OBSICHEHUI HE 3aCUUTHIBAIOTCS. PHCYHKH JOJKHBI OBITH YETKUMH,
BCC JIMHUHM TpadUKOB, HCHOJIB3YEMBIX ITIPU OTBETaX Ha BOMPOCH 3a/ad, JOJDKHBI OBITh
HO/IITHCAHBI.

[TpopoImKUTETFHOCTD SK3aMEHAIIMOHHON ITMCbMEHHON pa0boThl 120 MUHYT.

5. MeToaunuyecKkue YKazaHnusl 1Jist oﬁyqamnmxcn
10 OCBOCHHIO TUCHHUIIJIMHBbI

JIroOoi BUJ 3aHATUHN, CO3/AIOLIUN YCIOBHS ISl 3apOKICHUSI CAMOCTOATEIbHON MBICIIH,
MO3HABATEJILHON M TBOPUYECKON aKTUBHOCTH CTYJIEHTa CBS3aH C CaMOCTOSITENbHON paboToii. B
IIUPOKOM CMBICIIE TIOA CaMOCTOATENBbHOH paboTOll TMOHMMAIOT COBOKYITHOCTH — BCEi
CaMOCTOSITENIbHOM JIeATENIbHOCTH CTYIEHTOB Kak B Y4eOHOW ayAWTOpHHM, TaK M BHE €€, B
KOHTaKkTe ¢ IpernojaBareleM U B ero orcyrcrBue. CamocrosiTenbHas paboTa MOMKET
peaNnu30BbIBATLCA:  HEMOCPEACTBEHHO B INIPOLECCE AyAMTOPHBIX 3aHATUH — Ha JIEKIUSX,
NPAaKTUYECKUX W CEMHUHAPCKUX 3aHATHSX, MPH BBIOJHEHUH KOHTPOJBHBIX M J1a0OpPaTOPHBIX
paboT u Op.; B KOHTaKTe C TMpENojAaBaTejeM BHE paMOK ayAUTOPHBIX 3aHITHH — Ha
KOHCYJIbTAllSIX MO Y4e€OHBIM BONpOCAM, B XOJE€ TBOPYECKUX KOHTAKTOB, NPU JIMKBHUJIALUU
3a/I0JDKEHHOCTEH, MPU BBIMOJTHEHUN WHAMBUIYAIbHBIX 3aJaHUil U T.A.; B OMOIHOTEKe, ToMa, B
OoOLIeKUTHUH, Ha Kadeape U JpYrMX MecTax IpPHU BBINOJIHEHWU CTYJIEHTOM YYeOHBIX U
TBOPUYECKUX 3aJaHUH.

Jlekuun

['maBHOE B mepuoJ MOATOTOBKM K JIEKIIMOHHBIM 3aHATUSIM — HAy4UTbCS METOAaM
CaMOCTOSITEIbHOTO YMCTBEHHOI'O TPY/a, CO3HATENILHO pa3BUBaTh CBOU TBOPUECKHUE CTIOCOOHOCTH
U OBJIa/IeBaTh HAaBBIKAMU TBOPYECKOH paboThl. [{s1 3TOro HEOOXOJUMO CTpPOro CcOOIH0AATH
JUCIUIUINHY yueObl U noBeeHus. YeTkoe IIaHupOBaHUE CBOETO pabodyero BpeMEHH U OT/bIXa
ABJISIETCA HEOOXOAMMBIM YCIOBHEM JJIsl YCHEIIHOM caMoCToATeNbHOH paboThl. B ocHOBY ero
HYKHO TOJIOKHUTh paboyre MporpaMMbl H3y4aeMbIX B CEMECTpe NUCHUIUIMH. KaxkaoMy cTyeHTy
CIIeTyeT COCTaBIATh €KEHEIENbHbIN U CeMECTPOBBIN MIIaHBI PabOTHI, a TAKXKE IMJIaH Ha Ka)IbIid
pabounii nenb. C Beuepa Bcera HAJlO pacrpenensTh paboTy Ha 3aBTpallHUi JeHb. B koHIE
KaXJI0r0 JIHS 11eJ1ecO00pa3HO TMOABOJUTH HTOr paboThl: THIATEIBHO NPOBEPUTH, BCE JIU
BBITMIOJIHEHO 10 HAMEYEHHOMY IUJIaHy, HE ObLIO JIM KaKUX-IH0O0 OTCTYIUICHHH, a ecnu OblIU, MO
KaKoW MpHUYMHE 3TO Ipou3onuio. HyXHO OCyIIecTBIATH CaMOKOHTPOJIb, KOTOPBIA SBIISETCS
HEOOXOJUMBIM yCJIOBHEM ycHemHou ydeObl. Ecim 4Yro-To 0CTanoch HEBBITOJIHEHHBIM,
HEOO0X0/IMMO H3bICKAaTh BpeMs JUIs 3aBEpIIEHHUs ITONW 4YacTH paboOThl, HE yMeHbIIas oObema
HEZENBHOTO IJIaHa.

CamocrositenpHast pabota Ha nekiuu CiyliaHwe W 3aluch JIGKIUA — CIIOXHBIA BUJ
BY30BCKOW ayAHTOPHON paboThl. BHUMarenpHOE CciymiaHne W KOHCIEKTHPOBAHUE JICKIIUN
IpeIoyiaracT NHTEHCUBHYIO YMCTBEHHYIO JESTENBHOCTh CTyAEHTa. KpaTkue 3amucu JeKuui,
UX KOHCIIEKTUPOBAaHHE MOMOTaeT YCBOUTH y4eOHbIN MaTepuan. KOHCHEKT SBsSETCsS MOJE3HBIM
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TOI'/1a, KOra 3allMCaHo0 caMO€ CYHIECTBEHHOE, OCHOBHOE M CJIIEJIaHO 3TO CaMUM CTyneHToM. He
HaJ0 CTPEMUTHCS 3aIllMCaTh JOCIOBHO BCIO JIEKIMIO. Takoe
«KOHCIIEKTHUpPOBaHME» MPUHOCUT OOJIbIIIE BPEAa, YEM IOJIb3bl. 3AIUCh JIEKIUNH PEKOMEHIYeTCs
BECTH 10 BO3MOXKHOCTH COOCTBEHHBIMH (HhOpMYITHUpPOBKaMU. JKenaTelbHO 3alUCh OCYIIECTBIATH
HAa OJHOW CTpaHMIle, a CIEIYIONIYI0O OCTaBIATh [UIsl MpopaboTKM ydueOHOro Marepuana
CaMOCTOSITENIbHO B JIOMAIIHUX YCJIOBUsAX. KOHCIEKT jeKkuy Jiydile MoApasJeisTh Ha IYHKTHI,
naparpadbl, coOIr0as KPaCHYI0 CTPOKY. DTOMY B OOJIBIIION CTENEHU OYyIyT CIOCOOCTBOBATH
INYHKTBl IJIaHa JIEKIMH, [pEeAJoKEHHble IpenojaBaTesaM. [IpuHIUMnNuanbHble MecTa,
onpezaeneHusi, GOpMylbl U APYroe CIeAyeT COMPOBOXKAATh 3aMEUAHUSIMHU «BaXKHO», «0CO00
BaXXHO», «XOPOIIO 3alOMHUTH» U T.I. MOXHO AenaTh 3TO U C IOMOUIbIO Pa3HOLBETHBIX
MapKepoB WK pydek. Jlyurie eciau oHu OyayT cOOCTBEHHBIMU, UTOOBI HE MPUXOAMIOCH IPUCUTH
UX Y OJHOKYPCHHUKOB M TEM CaMbIM HE OTBJEKaTb MX BO BpeMms Jyekuuu. llemecooOpasno
pa3pabotath COOCTBEHHYIO «MapKorpaduio» (3Ha4ukd, CHMBOJIBI), COKpamieHus cioB. He
TUIIHUM OyJeT ¥ M3ydeHHe OCHOB cTeHorpaduu. Paboras Hal KOHCIIEKTOM JIEKLWH, BCEr/aa
HEO0OXOIMMO HCIIOIb30BaTh HE TOJIBKO YU4EOHUK, HO U Ty JINTEPATYPY, KOTOPYIO TOMOIHUTEIBHO
pekoMeHoBasl JIeKTOp. VIMEHHO Takas cepbe3Has, KpONOTJIMBas pabdoTa C JIEKIMOHHBIM
MaTepuaIoM MO3BOJIUT TTyOOKO OBIA/IeTh 3HAHUSIMH.
CemuHap u nMpoBeJIeHUE Onpoca

Kaxnplii CcTygeHT [NOJKeH HayaTh C O3HAKOMIIEHHMSI C IUIAHOM 3aHSTUs, KOTOPBII
OTpakaeT CoJIep’KaHHWE NPEUIOKEHHONW TeMbl. TIIaTeNbHOE MPOAYMBIBAHUE U H3y4EHHUE
BOIIPOCOB IJIaHA OCHOBBIBAETCS HA MPOPAOOTKE TEKYIIEro MaTepuaa JeKIuu, a 3aTeM U3yueHus
00s3aTeNbHON U JIONOJHUTEIBHON JIUTEpaTyphl, PEKOMEHI0BaHHYIO K JaHHOU Teme. Ha ocHoBe
WHAUBUAYAIbHBIX MPEANOYTECHUH CTYICHTY HEOOXOAMMO CaMOCTOSITENIbHO BBIOpAaTh TeMy
JI0KJIaJa 1o npoOjiemMe ceMUHapa U 10 BO3MOXHOCTH IOJITOTOBUTH 10 HEMY npe3eHTanuto. Eciu
pOrpaMMoOil JTUCUUIUIMHBI TPEIYCMOTPEHO BBIIOJIHEHUE IPAKTUYECKOrO 3aJaHusi, TO €ro
HEO0OXOUMO BBIIIOJIHUTH C YUYETOM MPEUIOKEHHON MHCTPYKUMHU (YCTHO WJIM MHCbMEHHO). Bce
HOBBIC TOHATHUS MO M3y4aeMoil TeMe He0OXOIMMO BBIyYUTh HAU3YCTh M BHECTH B TJIOCCApUH,
KOTOPBII 11e71eco00pa3Ho BECTH C CaMOro Hadaia M3ydeHHs Kypca. Pesymbrar Takoi paboOThI
JOJIKEH MPOSIBUTHCS. B CIOCOOHOCTHU CTY/I€HTa CBOOOJHO OTBETUThH HA TEOPETHUECKHUE BOMPOCHI
CEMHUHAapa, €ro BHICTYIUIEHMM U Y4aCTUU B KOJIJIEKTUBHOM OOCYKJIEHHUU BOIIPOCOB H3ydaeMoOi
TEMBI, TPABUJILHOM BBITIOJIHEHUU MPAKTHYECKUX 3aJaHUM U KOHTPOJIBHBIX PaboT.

Pa6ora c nuTeparypHbIMU HCTOUHUKAMH.

B npouecce moaroToBKM K CEMUHAPCKUM 3aHATHUSAM, CTy/I€HTaM HEOOX0IUMO 00paTUTh 0coboe
BHHMaHHE Ha CaMOCTOSITEIbHOE M3YYEHHE PEKOMEHJO0BAHHON y4yeOHO-METOINYECKON (a Takxke
Hay4YHOH M momynsipHoil) nutepaTypbl. CamocTtosTenbHas paboTa ¢ ydeOHUKaMH, Y4eOHBIMHU
OoCOOMSIMH, HAYYHOM, CIIPaBOYHOU M MOMYJIAPHOM JUTEpaTypoi, MaTepruagaMi NePUOINUECKUX
u3nanuii u VHTepHeTa, CTaTUCTUYECKUMH JaHHBIMH sBIseTCs Haubonee 3¢GHEeKTUBHBIM
METOJIOM TMOJIy4€HUs 3HAHWUN, MO3BOJISET 3HAYUTENIBHO AaKTMBU3UMPOBATH IPOLECC OBJIAJCHUS
uHpopmanuei, cnocodbcTByeT 6o1ee riy0OKOMY YCBOGHHUIO H3ydaeMoro MaTepuaia, GopMupyet
y CTYIEHTOB CBO€ OTHOILIEHHWE K KOHKpeTHOW mpobieme. bojee riybokoMy pacKpbITHIO
BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOMOJHUTENBHOM JUTEpaTypol, peKOMEHJOBaHHOU
npenojaBaTesieM M0 KaKJO0W TeMe CEMHHApPCKOI0 WM MPaKTUYECKOrO 3aHSTHSI, YTO MO3BOJIIET
CTYJIEHTaM NPOSBUTH CBOIO MHJMBHUIYaJIbHOCTh B paMKaX BBICTYIJIEHUS Ha JAHHBIX 3aHATHUSX,
BBISIBUTH IIUPOKUI CIIEKTP MHEHHI 110 U3y4aeMoii poleme.

Metoanyeckue ykazaHHs MO BBITOJIHEHUIO CAMOCTOSTEIbHON pabOTHI:
Tema 1. Ilpeosapumensvhsie ceedenus o a3vike [lumon.

CTyzneHT u3ydaeT MpeNIOKEHHbIE MaTepHaibl TEMBI, peIIaeT 3aJadd M0 TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOUIEH TeMaTHKe:

[Touemy umenHo Iluton. IluToH kak kieil. PemieHune mpoOIEeMBbl «IBYX S3BIKOBY.
Henocrarku Iluton. Heobxommmbie OumbOmuorexku st [IutoH. YcTaHOBKa W HacTpoMKa.
Coo01ecTBO U KOH(EepeHLInH.
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Tema 2. Hnmepaxkmuenvle ebl4ucienus u cpeoa papadoomku.

CryneHT u3ydaeT MpeNIOoKEHHbIE MaTepuaibl TEMBbI, pellaeT 3aJadd M0 TeMe U
TOTOBUTCS K OIPOCY IO CIEIYIOLIEH TEMaTUKE:

OcHoBbl IIuToH. Hcrtopus xomana. BsaumoneiicTBue ¢ omnepalluOHHONM CHCTEMOM.
CpenctBa paszpabotku mnporpamm. HTML-6moknoTr B IPython. CoBeThl 1o mTpOIyKTUBHOM
pa3paboTke Koja ¢ ucnoiabzoBanuem [Python.

Tema 3. Ilepepopmamuposanue oannvlx: o4ucmKa, npeoopazosanue, CiuaHue, U3MeHeHue
dopmul

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

Komb6unupoBanue u cnusiHue HaOOpoB JaHHBIX. l3Menenue ¢GopMbl U OBOPOT.
[IpeoOpa3oBanue AaHHbIX. MaHumynauuu co cTpokamu. Ilpumep: 0aza HaHHBIX peabHBIX
POZIaXK B CETSAX Mara3uHOB.

Tema 4. llocmpoenue zpagpukos u eusyanuzayus. Azpecuposanue OAHHBIX U 2PYNRNOBbIE
onepayuu. Bpemennwie paowi

CTyzneHT u3ydaeT IpeNIOKEHHbIE MaTepuajbl TEMbI, pelIaeT 3aJadyd [0 TEeME U
TOTOBUTCS K OIPOCY IO CIEIYIOLIEH TEMaTUKE:

Kparkoe BBenenue B API Oubmmorexkn matplotlib. @ynkunm moctpoeHus: rpagukoB B
pandas. Hanecenune maHHbIX Ha KapTy. MHCTpyMeHTalbHas SKOCHUCTEMa BU3YalIM3allMH IS
[Tuton. Mexanusm GroupBy. ArperupoBanue JaHHBIX. ['pynmoBble omepanuu U
npeoOpazoBanusa. CBoaHbIE TaOMUIBI M KpOCC-TaOymnsius. TUNBI JAaHHBIX M HWHCTPYMEHTHI,
OTHOCsIIMECH K Jare U BpeMeHUu. OCHOBBI pabOThl C BpEMEHHBIMU psiaaMu. Jluama3oHbl jar,
yacToThl U caBur. Yacoseie nosica. [lepeanckpernsanus u npeodpazoBaHue 4acTtoTsl. [ paduku
BpPEMEHHBIX psi1oB. CKOMB3AIINE OKOHHBIC (PYHKIIUH.

Tema 5. Ilpeomem pacnpeodeneHHbIX 6bIYUCTCHUT

CTyzneHT u3ydaeT MpeNsIOKEHHbIE MaTepuajbl TEMbI, pellaeT 3aJadd MO0 TeMe U
TOTOBUTCS K OIPOCY IO CIEIYIOLIEH TEMaTUKE:

[TonsATHA pacnpeneeHHbIX BBIUUCICHUHI U pacpeleraeH o cuctemsl. Llenu nmoctpoenus
pacrpeieieHHbIX CHCTeM. 1peOoBaHMs K paclpeneieHHbIM CHUCTeMaM: MPO3PAYyHOCTb,
OTKPBITOCTh, MAaCIITAOUPYyEMOCTb, CIIOKHOCTh Pa3pabOTKH pacnpeaeeHHbIX ciucteM. [lonsaTue n
Ha3Hau€HUe IPOrpaMMHOI0 o0ecreyeHus MNpPOMEXYTOYHOro YypoBHA. BsaumoneiicTBue B
pacnpenesieHHbIX cucTemMax: (pu3nueckoe BpeMsi, CHHXPOHHbIE U aCHHXPOHHBIE paclipesielieHHbIE
CHUCTEMBI, YINOpPSJIOYMBAHUE COOBITHH, NPUMHUTUBBI B3auMojeicTBuA. CHHXPOHHBIM U
ACHHXPOHHBIH 0OMEH COOOIIEHUSIMH.

Tema 6. Mooenv pacnpedenennozo 6bINUCTIEHUA

CTyneHT u3ydaeT Mpeaio’)KeHHbIE MaTepHualbl TEMbl, pellaeT 3aJadyd 10 TeMe U
TOTOBUTCS K ONIPOCY IO CIEAYIOUIEH TEMaTHKE:

Mopnens pacnpeneneHHOW cucTeMbl. [IpUYMHHO-CIEICTBEHHBIM MNOPAJOK COOBITHIA.
OKBHUBaJICHTHbIE BbINOMHEHHUS. KoHyc mponuioro m konyc Oynymiero s coobitus. CBoiicTBa
KaHaJIOB.

Tema 7. Jlocuueckue uacol

CTyneHT u3ydaeT MpeNsio’KEHHblE MaTepHuaibl TEMbI, pelIaeT 3aJadd MO0 TeMe U
TOTOBUTCS K ONIPOCY IO CIEAYIOUIEH TEMaTHKE:

OO0mue nNpUHOUOB TOCTPOEHHUS Joruueckux uvacoB. CkansgpHoe Bpems Jlhmmopra:
OCHOBHBIE CBOWCTBA, IPUMEpHl HCIIONb30BaHMs. BEKTOpHOE BpeMs: OCHOBHBIE CBOWCTBA,
OpUMephl  WCIMOJIb30BaHUA. MeToasl  3(p(GEeKTUBHONM  peanu3aliid  BEKTOPHBIX  YacoOB:
muddepeHIMaibHasg MEepechbuUlka BEKTOPHOTO BPEMEHH; Yachl, (HUKCHPYIOLIHE MPIMYIO
3aBUCHUMOCTb; afanTuBHbIA MeTo1 XKapna-Kopaana. MarpudHoe Bpemsi, OCHOBHBIE CBOMCTBA.
Tema 8. Bzaumnoe uckniouenue 6 pacnpeodeieHHblX CUCIEMAaXx.

CTyneHT u3ydaeT Mpensio’KeHHbIE MaTepHuaibl TEMbI, pellaeT 3ajJadd Mo TeMe U
TOTOBUTCS K ONIPOCY IO CIEAYIOLIEH TEMaTHKE:
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O6mme xoHuenuu. [{enTpann3oBaHHbIN aITrOpUTM. AJITOPUTMBI HA OCHOBE MOJYYCHUS

paspemienuii: anroput™m Jlammopra, anroput™m Puxapra-ArpaBana, aiaroputM 00eTaroInx
¢wiocopoB. ANTOpUTMBI Ha OCHOBE Iepelayd MapKepa: LIMPOKOBEUIATENbHbIM alropuTM
Cy3yku-kacamu, aaroputm PeiiMoH1a Ha OCHOBE MOKPBIBAIOIIETO JIEPEBa.

w

©oNo A

6. YueOHasi iuTepaTypa u pecypchl HHGOPMAIHOHHO-
TeJIeKOMMYHUKAMOHHOM ceTH ""UHTepHeT", BK/II0Yas lepevYeHb
Y4eOHO-MeTOAUYeCKOro odecneyeHus JAJIs1 CAMOCTOATEILHON padoThI
o0yyarommxcst N0 JMCHHUILJIMHE

6.1. OcHoBHas IMTEpaTypa.

¥Ysc Makkunnu. Python u ananu3 nanusix/ [lep. ¢ anrn. Cimakul A. A. - M.: JIMK Ilpecc,
2015. - 482 c.: um.

Kocsxo M.C. Beenenue B pacnpenenenusie Beranciaenus. — CI16: HUY UTMO, 2014. —
155 c.

6.2. JlonostHMTEIbHAS JIUTEPATypa.

Tens JK. BBenenue B pacupenenennbie anroputmsl. llep. ¢ anrin. — M.: MITHMO, 2009. —
616 c.

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

6.3. YuyeOHO-MeTOAMYECKOE 0OOecliedeHHe CaMOCTOATEIbHOM padoThl.
OtnenpHOE OOecriedeHne He MPEayCMOTPEHO.
6.4. HopmaTuBHbBIE IPABOBbIE TOKYMEHTHI.

He npegycMmoTpeHsl.

6.5. UnTepHeT-pecypcenl.

. http://citeseer.ist.psu.edu/ ocHoBHO# wcTOUHUK 3HaHMI Mo Computer Science, MO0 MHOTUM

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

http://rexa.info/ Gubnuorpaduyeckasi MOMCKOBas CHCTEMa MO CTaThsIM, aBTOPaM M IpaHTaM
http://elibrary.ru/ - poccuiickast Hay4dHast SJIeKTpOHHAs OMOIHOTEKA
http://liinwww.ira.uka.de/bibliography/index.html

oubnuorpaduueckas 6a3za qaHHBIX It padoThl ¢ BibTeX

http://www.gotai.net/ -- pycckos3bI4HBIi CaliT 00 HCKYCCTBEHHOM MHTEILICKTE

Math-Net.ru -- o0riepoccHiiCKuit MaTeMaTHIECKUI TTOPTAT

6.6. UHbIe UCTOYHUKMU.

He npenycMoTpeHsl.
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7.
8.
9.

7. MarepuajibHO-TeXHHYECKasi 0232, HH(POPMALIMOHHbIE TEXHOJIOTHH,
NMPorpaMMHoe odecrneyeHrue U HH(POPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI

Jois mexmmii:
IlepcoHaAIBHBIN KOMIIBIOTED
MynbTUMEAUIHBINA TPOEKTOP

. Jlocka, Mell uiu MapKepsl

Jli1a 1a00paTOPHBIX 3aHITUMN:
KoMnbrorepHslii kiacc,
Buptyansnas mammnaa Ubuntu 15.04 b Beie ¢ ycranosiaennsiM Postgresql 1 MongoDB
MynbTUMEAUNHBIN IPOEKTOP
Hocka, mapkepbl
Kommumstop R-2.15.1 — GNU - http://www.r-project.org/ 160 HHTErpUpOBaHHAS Cpea
pa3pabotku RStudio — GNU AGP - http://www.rstudio.com/ide/.
Jupyter Notebook - GecrutaTHas HHTEpaKTHBHAS 000JI0YKa IS SI3bIKA TIPOrPAMMHUPOBAHHUS

Python, nmo3Bossitonast 00beAMHNUTH KO, TEKCT U JHATPAMMBI.
Kommusitop Scala — http://www.scala-lang.org/
[TporpaMMHBIi KOMILIEKC aHaIM3a HOBOCTHOTO caiita -”Crawler-Persona”

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

10. ba3a maHHBIX yueOHO-METOIUYECKUX MAaTEPHUAJIOB M0 AUCUUIUIHHE "MaKkposKOHOMHUKA'".
11. ba3a nannbix bromkeTHas v COIMATbHO-9KOHOMHYECKAsl CTATUCTHKA CYObEKTOB

Poccuiickoit denepaiumu.
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