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1. AHHOTALMSA

1.1. KpaTkoe onucanue coaepxKaHusi JaHHOM JTUCUUILTUHBI;

Huctmrummna  «CTpykTypsl JaHHBIX UM anroputmbl (Python)» mpencraBisier coboit  Kype,
HaIpaBJICHHBIA HA U3y4eHHE (PYHIAMEHTAIBHBIX CTPYKTYP JAaHHBIX U QITOPUTMOB, IPUMEHSIEMBIX B
nporpaMMmupoBaHud. OCHOBHOHM LEIbI0 Kypca SIBJISIETCS DPAa3BUTHE y CTYAEHTOB TIIyOOKOTro
MOHWMAaHUS KOHLENIWHA, METOJ0B M NPAaKTUYECKUX HABBIKOB, HEOOXOIMMBIX ISl 3(PPEKTHBHOTO
pelieHus 3a1a4 B 00J1aCTH IPOrpaMMHUPOBAHUSI.

B xonme kypca CTyneHThl MO3HAKOMSTCS C Pa3IWYHBIMU THUIIAMU CTPYKTYp JaHHBIX, BKJIIOYas
MacCHUBBI, CIIUCKH, CTE€KH, O4YepeaM, CBS3aHHBIE CIHUCKH, NEpeBbs, Tpadpl M xem-radnuinbl. OHU
M3y4aT MPUHIMIBI UX TOCTPOCHHUS, pabOThI U MPUMEHEHHUS JUIsl XpPaHEHUS U 0OpaOOTKHU TaHHBIX.
Oco0oe BHMMaHUE YAENSETCS aJlfOpUTMaM COPTUPOBKM M IOMCKA, BKIIIOYAs KaK MPOCThIE, TaK U
6osee cioxxHble U dPpPexTuBHBIE MeTOAbl. CTy/IEeHTHl U3ydyaT Takhe alropuTMbl, kak Bubble Sort,
Selection Sort, Merge Sort, Quick Sort, TuHEHHBII 1 OWHAPHBIN MOKCK.

Kypc Takke oXBarblBaeT TEMBI PEKYpCUM M AMHAMHUYECKOTO NPOTPaMMHPOBAHHUS, KOTOPHIE
SABJIAFOTCA BaXHBIMU HHCTPYMCHTaMM JJIs1 PCHICHUSA CJIOXKHBIX 3adady, Tpe6y}0mnx p336I/IBKI/I Ha
moa3agadyu U ONIITUMHU3AIIUH. CTYJIeHTBI Hay4daTCsa NOHUMATh U IPUMCHATDb IIPUHIUIIBI PEKYPCUBHOTI'O
MPOrpaMMUPOBAHMS, a TaKKe€ METOJbl AMHAMUYECKOTO IMPOrPaMMUPOBAHUS U ONTHMU3AIMU
[911(S317178

Kpome TOro, BaKHOM 4acThiO Kypca SIBISETCS M3yYEHHE aJITOPUTMHYECKOM CIO0KHOCTH, KOTOpas
MO3BOJISIET OLIEHUTH 3(PPEKTUBHOCTH AITOPUTMOB IO BPEMEHHU BBIMIOJHEHUS U TOTPEOIsIEMBbIM
pecypcam. CTyAEHTHI O3HAKOMSITCS C METOJaMH aHaliu3a BPEMEHHU BBINOJIHEHUS AITOPUTMOB U
HayyaTcs OLIEHUBATh IPOCTPAHCTBEHHYIO CIIOKHOCTD.

[IpakTryeckas cocTaBisionas Kypca BKIIOYAET BBINOJIHEHHUE PA3IMUYHBIX 3a/laHUN U MPOEKTOB Ha
s3pIKe TporpammupoBanus Python, YTO MO3BOJIUT CTyAE€HTaM 3aKpenuThb IOJTy4YEHHBIE
TEOpeTUYeCKUEe 3HaHUS Ha mpaktuke. JlaGopaTopHble padOTHI M JOMAallHUE 3aJaHus OymayT
HampaBJICHbl Ha PAa3BUTHE HABBIKOB MPOTPAMMHPOBAHUS W TOHHMAHUS TPUHIUIOB PabOTHI
CTPYKTYp JAaHHBIX U aJITOPUTMOB.

Takum oOpazom, mucuurnnHa «CTpyKTypbl JNaHHBIX W anroputmbl (Python)» mpenocrasnser
CTyIEHTaM HEOOXOJIMMbIe 3HAHHUS U HABBIKU, KOTOPHIC SBJISIOTCS OCHOBOW MJisi JajbHEHIIero
M3Y4YeHUS U TMPO(ecCHOHAIBHON NeATeNbHOCTH B OOJACTH MPOrPaMMHUPOBAHUA U Pa3pabOTKH
MIPOrPaMMHOTO OOEeCTIeUeHUSI.

1.2. pr,[[OGMKOCTB B AKaJACMHUYCCKHUX KpPEAUTAaX M Yacax, (bOpMLI HUTOTOBOI'0O KOHTPOJIA

(ox3amen/3auer);

TpynoeMKocTh B akaJieMH4eCKHX KPeAUTaxX M 4acax

252 aJIeMUYECKUX yaca / 7 KPeAUTOB; UTOTOBBIA KOHTPOJIb: DK3aMeH



1.3. B3anmocBs3b JUCHUIUIMHBI C APYIrHMMU JUCHUIINIMHAMU yqe6H0r0 Ijiaga CreuuaJlbHOCTH

(HampaBieHMST)

Uucnennbie Meroabl B ¢usuke, KanroBas mH(popmaruka, KBantoBoe mnporpamMmmupoBaHue

(QISKET), IlporpammupoBanue B (pusuke, OyHKimoHanbHoe mporpammupoBanue (Python &
Wolfram)

1.4. Pe3ynpTaThl OCBOCHHUS IPOrPaMMBbI TUCIUIUINHBI:

Kon
HHIHKATOPA
Kon JIOCTHKEHUSI
. | HammeHOBaHMe HHAMKATOPA
KOMIETEHIUH (8 HanmMeHoBaHMe KOMIIETEHIIMH (8 KOMIIEeTeHIIHI . o
coomeemcmeuu coomeemcmeuu pabouum ¢ y4eOHvim (8 AOCTHOKEHUH KOMNETeHUM I (g
coomeememeauu pabouum ¢
pabouum ¢ NJIaHoMm) coomeemcmeuu
VUeOHbIM NIAHOM)
VUeOHbIM NIAHOM) pabouum ¢
VUeOHbIM
NJIaHoOM)

OIIK-3 CnocobeH mpuMeHsTh MeTonsl moucka, | OITK-3.1 3HaeT, KaKk  HCIOJIb30BaTh
XpaHeHHs, O00paboTKM, aHaIM3a W nH(pOpMaIMOHHO-
npeacTaBieHus B TpeOyemom (opmarte KOMMYHHKAIIHOHHBIE
UHGOpPMAIIMK U3 PA3TUYHBIX HCTOYHUKOB TEXHOJIOTUU  TIPU  TIOUCKE
n 0a3 JaHHBIX, COONIOMAasT TIPH ITOM HE0OX0oauMON WHPOPMAIUU U
OCHOBHBIE TpeOOBaHUsI MHPOPMAITUOHHON COBpPEMEHHBIC TPUHITATTBL
0e301acHOCTH MOMCKa, XpaHeHHsI, 00pabOTKH,

aHaM3a W TPEJICTABICHUS B
TpeOyeMoM dbopmare
uHpopmaruu

OIIK-3.2 VMmeer peuarhb 3a1a4u
00paboTKu JTAHHBIX C
TIOMOIIIBIO COBPEMEHHBIX
CpEe/ICTB aBTOMATHU3AIIH

OIIK-3.3 Bmaneet HaBBIKAMH
obecrieyeHus
UH(POPMALMOHHOM
0€30MacHOCTH

OIIK-4, Crnocoben  mpumensaTh  coBpemenHble | OITK-4.1 3HaeT, Kak  HCIOJIb30BaTh
KOMITbIOTEPHBIE TEXHOJIOTUH TUTST KOMITBIOTEPHBIE  TEXHOJIOTHH
MOATOTOBKH TEKCTOBOI u JUISE  TIOATOTOBKH  TEKCTOBOM
KOHCTPYKTOPCKO- TEXHOJIOTHYECKOH KOHCTPYKTOPCKO-
JOKYMEHTAIlMl C Yy4eToM TpeOoBaHUi TEXHOJOTUYECKON

HOpMElTHBHOfI JOKYMCHTAaIlUA

JOKYMCHTAIlUU; COBPCMCHHBIC
HHTCPAKTUBHLIC ITPOTrPAaMMHBIC
KOMIIJICKCHI AJId BBITIOJTHCHUSA U




OIIK-4.2

OIIK-4.3

pENaKTUPOBAHUS TEKCTOB,
M300paXeHUI U yepTexent
YMmeer IIPOEKTUPOBATh
pelieHue KOHKPETHOW 3ajadu
IIPOEKTA, BbIOMpas
ONTUMAJBHBIA  crocod  ee
pelieHus, UCXOMS u3
JEHCTBYIOLIUX IIPABOBBIX HOPM
U HMEIOLIUXCS PECypcoB H
OrPAHUYEHUN;  HMCIOJIB30BATh
COBPEMEHHBIE CpeacTBa
aBTOMaTHU3alUi pPa3pabOTKU U
BBITIOJTHEHUS
KOHCTPYKTOPCKOM
JOKYMEHTalluu

Bnaneer COBPEMEHHBIMH
IPOrPaMMHBIMH  CPEACTBAMHU
MOJATOTOBKH KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON
JIOKYMEHTalluu

OIIK-5

CnocobeH pa3pabaTbiBaTh aJITOPUTMBI U
KOMIBIOTEPHBIE MPOTPAMMBI, TPUTOIHBIC
JUTSL IPAKTUIECKOTO MPUMEHEHUS

OIIK-5.1

OIIK-5.2

OIIK-5.3

ITonumaet MPUHLIUIIBI
MOCTPOCHUS ~ QJITOPUTMOB U
KOMIIBIOTEPHBIX porpamm,
NPUTOIHBIX Ui TPaKTH-
YECKOTO MPUMEHECHHS

YMeer Ha OCHOBE aJrOpPUTMOB
MPUMEHATH SI3BIKH  IPOTpaM-
MHUpOBaHUS  JUISI  CO3JaHUs
KOMIIBIOTEPHBIC MPOTPaAMM
Brnaneer HaBbIKaMu mporpam-
MHPOBAHUS, OTJIaIKU H
TECTUPOBAHUS KOMIIBIO-
TEPHBIX IPOrpamMM

[1K-2

Crnioco6eH pa3pabateiBaTh A3 (HEKTHBHBIE
QJITOPUTMBI PEILICHHS
c(OpPMYJIMPOBAHHBIX 32144 C
WCIOJIb30BAHUEM COBPEMEHHBIX SI3bIKOB
MPOrPaMMUPOBAHUS U 00ECTIEYUBATh UX
MPOTrPAMMHYIO pean3aIuio

[1K-2.1

[1K-2.2

[1K-2.3

3HaeT MeToibl pa3paboTKu
3¢ (HEKTUBHBIX AITOPUTMOB
pelIeHUsI HayYyHO-
HCCIIEI0BaTENIbCKUX 3aa4
YMeer ucnosb30BaTh
AJITOPUTMBI pELICHUS
HCCIIEI0BaTENbCKUX 3aa4 ¢
HCI0JIb30BAHUEM
COBPEMEHHBIX A3BIKOB
MPOrpaMMHUPOBAHUS
Bnaneer HaBbikaMu
pa3paboTKu CTpaTeruu u
METOJ0JIOTUU UCCTEAOBaHUS
U3JIeIIUIA MUKDPO- U
HAHOAJIEKTPOHUKHI




2. YYEBHAS ITPOI'PAMMA

2.1. llenu v 3aa4¥ TUCIUTIINHBI

OcHoBHO# 1enbI0 Kypca «CTpyKTypsl maHHBIX U anroputmbl (Python)» sBnsiercs oGecrieuenue
CTYIEHTOB ()yHAAMEHTAJILHBIMA 3HAHUSMH W TPAKTUYECKMMH HAaBBIKAMH B OOJIACTH CTPYKTYpP
JTaHHBIX W aJrOPUTMOB, YTO SIBISIETCS KPUTHUYECKH BaXXKHBIM IS Pa3pabOTKU S(PPEKTHBHBIX
nporpamMMHbIX perreHuii. Kypc Hanpasien Ha GpopMupoBaHUE y CTYACHTOB TIyOOKOTO OHUMAHUS
OCHOBHBIX KOHIIETIIUH M METOAMK, MCHOJb3YeMbIX IJI OpraHu3aluy, oOpabOTKM U XpaHEHHS
TAHHBIX, a TAK)K€ Ha pa3BUTHE YMEHHI NMPUMEHSTh 3TH 3HAHUS Ui pELIeHUs] KOHKPETHBIX 3ajad
MIPOrpaMMHUPOBAHMSL.

Kypc npecienyer cnenyromiye OCHOBHbIE LEIN:

1.

O3HakOMJIEHHE C OCHOBHBIMH CTPYKTYpaMM JaHHbBIX M anropurmamu: [IpencraButh
CTYIACHTaM pa3JIM4YHbIE THUIBl CTPYKTYp JaHHBIX (HampuMep, CIUCKH, CTEKH, OYepe.H,
JEpeBhs, Tpadpl) U aITOPUTMOB (HAPUMEP, COPTUPOBKHU, MOUCKA), a TAKXKE IMOKa3aTh MX
MIPUMEHEHHE B Pa3IMYHBIX KOHTEKCTAaX.

Pa3BuTne HaBBIKOB mporpamMmupoBaHusi Ha s3bike Python: OOyuuTh CTyAEHTOB
WCIOJIb30BaTh $3bIK IMporpaMMmupoBanusi Python s peanuzanuu CTPyKTYp HaHHBIX M
QITOPUTMOB, aKIIEHTUPYS BHUMaHUE Ha MPAKTUYECKOM ITPUMEHEHUN ITHX 3HaHUMH.
[ToBbIlIEHNE ANTOPUTMHUYECKOrO0 MbIIIEHUS: HaydnTh CTyAEHTOB aHaIM3UpOBaTh 3aJayH,
BBIOMpATh MOAXOJSIINE AITOPUTMBI M CTPYKTYPBl JaHHBIX, a TaKKe OLEHUBATh HX
3¢ (HEKTUBHOCTH C TOYKH 3pEHUS BPEMEHH U PECYPCOB.

@opMHpOBaHHE MPAKTHYECKUX HABBIKOB  pemleHHs 3agad: llyrem  BhINOJHEHUs
MPaKTUYECKUX 3aJaHUM U J1a0OpaTOPHBIX pabOT MOMOYb CTYAEHTaM OCBOUTh METOABI U
IIPUEMBI PELICHUS PEAIbHBIX 3aJad IPOTrpaMMHUPOBAHUS C HCIOJIB30BAHUEM CTPYKTYpP
JAHHBIX U aJITOPUTMOB.

2.2. TpynoeMKOCTh JNUCHMIUIMHBI W BHUABI y4eOHOW paboThl (B aKaJeMHUYECKHX dYacax H

3aUeTHBIX €AWHULIAX) (YOanumsv CMPOKU, KOMOpvle He OyOym NPUMEHEHbl 8 DPAMKAX

ouUCHUUNIUHbL)
Beero, B Pacnpenesienne
. 1o ceMecTpam
Buabl yueOHoii paboThI akaj. 4
yacax

ceM

1 2 3
1.00mas Tpy10eMKOCTb U3y4eHusl 252 252

AUCUHMILIMHBI 10 ceMecTpaM, B T. 4.:

1.1. AyauropHsble 3aHATHS, B T. Y.: 68 68
1.1.1.Jlexuun 34 34
1.1.2.TIpakTuyeckue 3aHsATHsL, B T. Y. 34 34

1.1.2.1. KoHTpoabHbBIE
paboThI




1.2.CamocrosiTenbHas paboTa, B T. U.: 148 148
1.2.1. IToaroTroBka K 3K3aMeHaM
1.2.1.1.IlucsMeHHBIE TOMAIITHUE
3a7aHus
1.3. Koncynpramnmm

Hroroslii KOHTpOIb (DK3aMeH/3a4erT) dK3ameH K3amen
36 36

2.3. Coaep:kaHue TUCHUILIHHBI

2.3.1. TemaTuueckuii NJIaH U TPYA0EMKOCTb ayAMTOPHBIX 3aHATHI (MOAYJIH, pa3ae/bl
AUCHUILIMHBI U BUbI 3aHATHI) 110 padoyemMy yueOHOMY IJIAHY

IIpaxkr.
Jleknun
Bcero 3anaTus
Pa311em,1 U TeMbl NUCHUIIIMHbI (aK.
(ak. yacos) (ak.
4acoB)
4acoB)
1 2=3+4 3 4
Tema 1 Beenenue B CTpyKTyphI 8 4 4
JAHHBIX U aJITOPUTMBI
Tema .2CnucKu 1 MacCUBBI 12 6 6
Tema 3 AropuT™MBI COPTUPOBKH 16 8 8
Tema 5 AnropuTmsl moucka 16 8 8
Tema 6 Pekypcus 16 8 8
HUTOI'O 68 34 34

2.3.2. Kpatkoe cojep:kaHue pa3/iejioB JUCIHUIIMHBI B BU/Ie TEMAaTHYECKOI0 MJIaHa

Tema 1. BBeneHnune B CTPYKTYPbI JAHHBIX U AJITOPUTMbI

IlepBass Tema Kypca TOCBSIIIEHAa 3HAKOMCTBY C OCHOBHBIMU TOHATHUSMU U TEPMUHAMH,
UCIOJIb3YeMBbIMU B OOJIACTH CTPYKTYp JAAHHBIX M anroputMoB. CTyHEHTHl y3HAIOT, YTO TaKoe
CTPYKTYypa JIaHHBIX, aJITOPUTM, a TAKXKE KaKUE 3a/laud PEIIaloTCcs ¢ UX moMolipio. byaer nposenen
0030p s3blka mporpammupoBanusi Python u ero Bo3mokHOCTeW [isi pabOTBI CO CTPYKTypamu
JaHHBIX W aiaroputMamud. OCHOBHOE€ BHUMAaHHE YIENSIE€TCS BAXXHOCTH BBIOOpA MPAaBHIBHBIX
CTPYKTYp HAHHBIX M QITOPUTMOB s dPPEKTUBHOTO pelIeHus 3agad. Takke paccMaTpUBAIOTCS
OCHOBHBIE TapaMeTpPbl OLIEHKH aJTOPUTMOB, TaKUE€ KaK BpEMs BBINOJHEHHMS W HUCHOJb30BaHUE
namMsTd. JTa Tema 3aiaeT 0a3uc Ui JaTbHEWIEero M3ydyeHUs M MO3BOJISET CTYACHTaM OCO3HATh

SHAYUMOCTB CTPYKTYP AAHHBIX U AJITOPUTMOB B ITPOTrpaMMHUPOBAHUU.



Tema 2. CIMCKH M MaCCHBBI

OTa TeMa MOCBAILIEHA M3YYEHHUIO CIUCKOB M MACCHUBOB, KOTOPBIC SIBJISIFOTCS OJIHUMH W3 CaMbIX
MPOCTBIX M HIMPOKO HCIOJB3YEMBIX CTPYKTYp JdaHHbIX. CTyIEHThl Y3HAIOT O BHYTPEHHEU
OpraHu3aIii MAaCCUBOB U CITUCKOB, X MPEUMYIIECTBAX U HeAocTaTKax. PaccMaTpuBaroTcst 6a30BbIe
oTiepaIuy, TaKue Kak J00aBJICHNE, yIAICHUE U JOCTYI K deMeHTaM. Ocoboe BHUMaHUE YICISICTCS
JMHAMHYECKUM cruckaMm Python, mx wmeromam u  ¢dyHkmusm. IlpuMepsl mporpaMMUpOBaHUS
BKJIIOYAIOT COPTHUPOBKY CIHCKOB M pealu3alldio pa3U4yHBIX aJTOPUTMOB TIOMCKa. Taxxke
00CyX/1aeTcsl UCTOJIb30BAHUE CIUCKOB JJII MOJICTUPOBAHUS JAPYTUX CTPYKTYP JNAHHBIX, TAKUX KaK

CTEKH U OUYEPENH.

Tema 3. CBsi3aHHBIE CIIUCKH

CBsi3aHHBIEC CITUCKU SIBJISTFOTCSI 00JI€€ CJIOKHOW CTPYKTYpPOH NaHHBIX MO CPAaBHEHHIO C MaCCHBAMU U
CIIUCKaMH. DTa TeéMa OXBAaTHIBAET OJHOCBSI3HBIE U JABYCBSI3HBIC CITUCKH, UX CTPYKTYPY W OTICPAIIHH.
CryneHTsl Hay4aTCsl CO3/1aBaTh W MAaHHIYJIMPOBATh CBS3aHHBIMHU CIIMCKaMU, BKJIIOYAsl OMEpaIUH
BCTaBKM, YJAJICHHUs W TOWCKA. PaccMarpuBaroTCss mMpoOJieMbl M MPEUMYIIECTBA HMCIOJIb30BaHUS
CBSI3aHHBIX CITUCKOB TI0 CPAaBHGHHMIO C MacCHMBaMHU. Takke OOCYKTaeTcs peanu3anusi KPyroBbIX

CBA3aHHBIX CIIMCKOB U UX IPUMCHCHUC B PA3JIMYHBIX aJITOPUTMAaX U CTPYKTYypaxX HaHHBIX.

Tema 4. AIrOpUTMBI COPTUPOBKHU

AJITOPUTMBI COPTHPOBKH HIPAIOT KIIOYEBYIO POJb B OPraHM3allMd JAHHBIX IJISl MOCIIEAYIOIIETO
ObIcTpOro joctyna u 00padoTku. CymIECTBYIOT Pa3JIMYHBIE AITOPUTMBI COPTUPOBKH, OT MPOCTBIX
(Bubble Sort, Selection Sort) mo 6osee crnoxubix u dbdexkruBubix (Merge Sort, Quick Sort). s
Gu3MKOB, PabOTAIOIIMX C YIOPSIOYCHHBIMU JTaHHBIMUA WU aHAIM3UPYIOIIUX OOJbIINE 00BEMBI
uHpOpMAIINY, TIOHUMAHUE AITOPUTMOB COPTUPOBKHM BAXKHO JUIS ONTUMHU3AIUH BBIYMCIUTEIBHBIX
mpoueccoB. B 3ToM paszzgene CTyaeHTHl H3ydaT NPUHIUIB PaOOTHl Pa3IMYHBIX AITOPUTMOB
COPTUPOBKH, UX CPAaBHUTEIHHBIE XaPAKTEPUCTUKHU M MPUMEPHI IPUMEHEHUS B PEIICHUH PEaIbHBIX

3a7ad.

Tema 5. AlropurmMsI oucka
AJITOPUTMBI TIOMCKA MCTIONIB3YIOTCS ISl HAXOXKICHHS 2JIEMEHTOB B CTPYKTYpax JAaHHBIX. JIMHEHHBIH
MOMCK W OWHApHBI TOWUCK SBJISIOTCA OCHOBHBIMH ~ METOJaMM, HPUMEHSIEMbIMH  JUIS

MOCJICAOBATCIIbHBIX WM OTCOPTUPOBAHHBLIX IOAHHBIX COOTBCTCTBCHHO. Ilouck B 1 paq)ax, BKJIrO4as



anroputmel TiyouHaHOoro (DFS) u mmupunnoro (BFS) o6xoaa, ucnons3yercs s aHaIn3a CIOKHBIX
cucreM cBsized. s (PU3MKOB, 3aHMMAOIIUXCS aHAJTU30M JAHHBIX MM MOJCITUPOBAHUEM CHCTEM,
3 PEeKTHBHBIE METO/IBI MOMCKA HEOOXOAUMBI [T OBICTPOTO M TOYHOTO M3BJIeUeHHs nHpopmarmn. B
9TOM paszfielie CTYACHTHI U3ydaT pPa3IMdHbIe AITOPUTMBI MIOUCKA, X PEANHM3alHUI0 U TPUMEHEHHE, a

TAKKC MCTOJbI OIITUMU3AIHUU [IOUCKA B PA3JIMYHBIX CTPYKTYpPax JaHHBIX.

Tema 6. Pexypcus

Pekypcuss — 3TO MOIIHBIM HMHCTPYMEHT NPOrpaMMHUpPOBAHUS, KOTOPHIM MO3BOJSET (YHKIIHUU
BBI3BIBATh caMy ceOsl JUIsl pelleHus 3afadu. B 3Toi TeMe CTyIeHThl MO3HAKOMSTCS C OCHOBHBIMH
KOHIIENIUAMU U NPUHIUIIAMU PEKYPCUBHOIO MOJAX0JA, €ro NPEMMYLIECTBAMM U HEJIOCTAaTKAMHM, a

TAKXC HAy4daTCsa MPUMEHATh PEKYPCHIO I PCIICHUA pa3jIMYHbIX 3aaa4.

2.3.3. Kparkoe coaepxkaHuMe CeMHHAPCKUX/MPAKTHYECKHX  3aHATHII/J1a00paTOpHOro
NPAaKTHKYMa
IIpakTuyeckue 3aHATHS

1. OcHoBbl padoTsi ¢ Python

e 3HAKOMCTBO C OCHOBHBIMU KOHCTPYKIUSIMU SI3bIKA

e BrinosHeHre IpocThiX Mporpamm Ha Python

2. Pabora ¢ MaccuBaMM M CIMCKAMM

e [IpakTnueckue 3a1auu Ha CO3JaHKe U MOJIU(UKALIUIO CIIUCKOB U MAaCCHBOB

3. CBsi3aHHbIE CIIUCKH

e BrinosHenue 3a7a4 ¢ UCMOIb30BAHUEM CBSI3aHHBIX CITUCKOB

4. AIropuTt™Mbl COPTHPOBKH H MOUCKA

e [lpakTHueckoe NMprUMEHEHHE U CPAaBHEHUE aTOPUTMOB

5. Pexypcus

e Pemienue 3a1a4 ¢ UCIIOIb30BAHUEM PEKYPCUBHBIX METOJIOB
OTU ceMUHapCKHUe, MPaKTUYECKUe 3aHATHs U JabopaTopHble pabOTHI HaMpaBleHbl HAa YKpETJICHUE
TEOPETUYECKNX 3HAHUW W Pa3BUTHE MPAKTUYECKUX HABBIKOB CTYIEHTOB B OONACTH CTPYKTYp

JAAaHHBIX U AJITOPUTMOB C UCIIOJIB30BAHUCM S3bIKa PythOIl.

2.3.4. MarepuajbHO-TEXHHYECKOEe o0ecrieyeHue U CHUILIHHBI



JInst yeremHoro 0CBOCHUs TUCUUILTUHBL "CTPYKTYpBI TaHHBIX U aroputMel (Python)" HeoOxommumo

COOTBCTCTBYHOLICC MATCPUAIbBHO-TCXHUYCCKOC obOecrneueHre. DTO BKJIIOYAET B ceOs CJICAYIOIUC

KOMIIOHCHTHI:

1.

KoMnbloTepHbIe K1acchl:

OCHaHIeHHBIC COBpPCMCHHBIMU TNIECPCOHAJIBHBIMHA  KOMIIBIOTCpaAaMH WA HOYT6y1(aMI/I C
yCTaHOBJIEHHOM omneparmoHHou cucremoir (Windows mnu Linux).

HOCTYH K CETU MHTCPHET JIs1 CKaYUBaHUA H€O6XOI[I/IMI>IX OnOINOTEK U HHCTPYMCHTOB.
Cpena pazpabotku (IDE) ans nmporpammupoBanus Ha Python, Takue xkak PyCharm, Visual

Studio Code mnu Jupyter Notebook.

2. IIporpamMHoe ol0ecnieyeHue:

VYcranonenHslit uHTEprperatop Python mocnenneit Bepcun (pexkomenayercs Python 3.x).
bubnuoTexkn UIsi YMCIEHHBIX BBIYUCICHHMM M CHUMBOJBHBIX pacuéroB (NumPy, SymPy,
SciPy).

[TakeTs! s BU3yanu3anuu nanHbix (Matplotlib).

Menemxep MakeToB pip AJis YCTAHOBKH U yIIpaBJIeHHs OMOIMOTeKaMHU.

3. Y4eOHbIe MaTepHAJIbI:

VYuebHble TOCOOMs U METOANYECKHE YKa3aHUs M0 KaXJI0H Teme Kypca.
JlocTyn K OHJalH-pecypcaM U JoKyMeHTaluu 1no Python u ero Gubanorexam.

HpaKTI/I‘IeCKI/Ie 3a/laHHA U IIPOCKTHI AJIA CaMOCTOATENLHOMN pa6OTI>I.

4. lonoIHUTeIbHbIE pecypchl:

DneKkTpoHHas OMOIMOTEKa ¢ JAOCTYNOM K KHUTraM Mo "CTpyKTYpbl JaHHBIX U aJITOPUTMBbI

(Python)".

OO0ecrieueHre BceMU BBIHICTICPCUYNCIICHHBIMU KOMIIOHCHTAMU ABJISACTCA HCO6XOI[I/IMBIM JJIs TIOJTHOTO

1 3((EKTUBHOTO YCBOCGHUS MaTepHaia JUCHUILTHHBL "CTPYKTYphI JaHHBIX U anroputMsl (Python)".



2.4. MoayabHasi
KOHTpOJIei

CTPYKTYpa JOUCHHUIIJIMHBI

C pacmpeleieHHeM BecoB M0 ¢opmam

®DopMBI KOHTPOJIeH

Bec ¢popmbl
(popm)
TEeKYIETo
KOHTPOJIA B
pe3yIbTUPYIO
1Ieil OeHKe
TeKYIero
KOHTPOJISI
(mo
MOIYJIsIM)

Bec ¢popmbl
MPOMEKYTOU
HOT0
KOHTPOJISl B
HTOrOBOI
OlIeHKe
NMPOMEKYTOH
HOT0
KOHTPOJIsI

Bec nTorosoii
OLIEHKH
MPOMEKYTOYHO
ro KOHTpOJ’lﬂ B
Pe3yabTHPYIONT
eii oneHke
l'[pOMe)KyTO‘lHLl
X KOHTpoJeit

Bec nrorosoii
OLCHKH
MPOMEKYTOYHOTO
KOHTPOJIA B
pe3yJbTHPYIOLIEH
OLICHKe
MMPOMEKYTOYHBIX
KOHTpOJIei
(cemecTpoBoOii
OlleHKe)

Beca pesyabTHpylomeit
OLICHKH
NPOMEKYTOUYHBIX
KOHTPOJIeil 1 OLleHKH
HMTOr0BOr0 KOHTPOJISl B
pe3yJabTHPYHOLIEH
OLICHKE UTOr0BOr0
KOHTPOJIAA

Bun yyeOHOI paGoThI/KOHTPOJIS

M1t | M2

M1 | M2

M1 M2

Konrtposbhas pabdora (npu nHanuyuu)

0.5 0.5

YcTHBIN onpoc (npu Hanuuuu)

Tect (npu nanuuuu)

JlabopaTopHsie paOOThI (npu Haruuuu)

0.5 0.5

[TuceMeHHbIE JOMAIITHUE 3aIaHus (npu
Haau4u)

Pedepar (npu nanuuuu)

Occe (npu Hanuuuu)

[IpoexT (npu naruuuu)

Pewenue 3a0au

0.5 0.5

Beca pe3ynpTupyronux oLeHoK
TEKYIINX KOHTPOJIEH B UTOrOBBIX
OLIEHKAX NPOMEXYTOUHBIX KOHTpOJIEH

0.5 0.5

Beca o1ieHOK TPOMEXKYTOUHBIX
KOHTpOJIEH B UTOI'OBBIX OLIEHKAaX
IIPOMEXKYTOUHBIX KOHTPOJIEH

Bec nrorosoii onenku 1-ro
MIPOMEKYTOYHOTO KOHTPOJIS B
PEe3YNBTUPYIOLIEN OLIEHKE
IIPOMEXKYTOUHBIX KOHTPOJIEH

0.5

Bec ntorosoii oneHku 2-ro
MIPOMEXYTOYHOTO KOHTPOJIS B
PE3YIBTUPYIOLIEH OLIEHKE
MIPOMEXYTOUHBIX KOHTPOJIEH

0.5

Bec pe3ynpTupyromeil oueHKH
MIPOMEKYTOYHBIX KOHTPOJICH B
PE3YNBTHPYIOIIEH OIEHKE HTOTOBOT'O
KOHTPOJISI

0.5

Bec uTOroBOro KOHTpPOJIs
(JOx3aMeH/3a4eT) B Pe3yIbTHPYIOMICH
OIIEHKE UTOTOBOTO KOHTPOJIS

0.5

Y=1|y=1

Y=1[Y=1

y=1 |y=1

Y =1

y=1

3. Teoperuueckuii 6,10k (yKkazviearomca mamepuaivl, He0OX00UMble 071 OCBOCHUSA YUEOHOI

npozpammsl OUCYUNIUHbL)

! Vuebnpiit Moy




3.1. MaTepuaiisl 10 TEOPETHUECKON YaCTH Kypca

3.1.1. YueOuuk(n);
1. «CTpyKTypHI JaHHBIX U anropuTMbl Ha Pythony aBTop: Huknayc Bupt
2. «AnroputwMmsl. [loctpoenue u ananus» aBTopsl: Tomac X. Kopmen, Yapiss U. Jlelizepcon,

Ponansn JI. Pusect, Kinugopa Llraiin

3.1.2. YueGHoe(bIc) TOCOOHE(S);

Python Documentation (docs.python.org)

4. ®oHABI OUEHOYHBIX CPEACTB (YKA3bIGAIOMCA MAMEPUAIbl, He0OXooumvle 011 NPOGEPKU

YPOGHA 3HAHUIL 8 COOMEEMCHIEUU C COOEPHCAHUEM YUEOHOU NPOPAMMbL OUCUUNTUHDL).

4.1. Il1aHbI NPAKTHYECKUX U CEMHUHAPCKUX 3aAHATHI

IIpakTHyeckoe 3anaTHe 1: BBenenue B Python u ero BcrpoeHHbIe CTPYKTYPbI JAHHBIX
[Inan: OO630p cuHTakcuca Python, paGota co cmuckamu, KOPTEXKAMH, CIIOBApPSIMU H
MHO>KECTBAMH.

IIpakTuyeckoe 3ansATHE 2: MacCHBbBI M CIUCKH

[Tnan: Co3nanyve ¥ MHUIMATU3AIMsl MACCUBOB M CIIMCKOB, ONepaliuy J00aBIE€HUs, YAAICHUs
Y U3MEHEHUS YIEMEHTOB.

IIpakTuyeckoe 3ansaTue 3: Crek U ovepeab

[Inan: Peanuzanus creka U o4epeny Ha OCHOBE CIIMCKA, IIPUMEPHI 3a/1a4 ¢ MCIIOJIb30BaHUEM
CTEKa U 0YEpEeaH.

IIpakTHyeckoe 3ansaTHE 4: CBSI3aHHBbIE CIIUCKHU

[Inan: Peanus3anus OJNHOCBS3HBIX M JIBYCBSI3HBIX CIIMCKOB, ONE€pAallMd BCTABKH, YJAJICHUS U
IIOMUCKA.

IIpakTHyeckoe 3aHATHE S: BHaApHbIE 1epeBbs NOUCKA

[Tnan: BeraBka, ynaneHue U MOMCK 3J€MEHTOB B OMHApPHBIX JE€PEBbSIX MOUCKA, aTOPUTMBI
o0xoxa aepesa.

IIpakTnueckoe 3ansTHE 6: ANTOPUTMBI COPTHPOBKH

[Inan: Peanmuzanus my3bIpbKOBOM COPTHUPOBKH, COPTHPOBKHM BCTaBKaMU M BBIOOpOM,
OBICTPOI COPTUPOBKH U COPTUPOBKHU CIIUSHUEM.

IIpakTHYecKoe 3aHATHE 7: AJITOPUTMBI IIOMCKA

[Tnan: JIuneiHbIN 1 OMHAPHBIN OUCK, IPUMEPHI 337a4 U ONTUMHU3AIUS ITOUCKA.



e IIpakTnueckoe 3ansitue 8: Pekypcus
[Tnan: Peanuzanusi peKypCUBHBIX ()YHKLIUH, IPUMEPHI 33]1a4 C UCIOIB30BAHUEM PEKYPCHH.

4.2. Ilnaubl OIPAKTHKYMOB

e [lpaxtukym 1: OcHoBbl Python u BcTpoeHHbBIE CTPYKTYpBI JaHHBIX

e Tewmbl: CnMCKH, KOPTEXKHU, CIOBAPHU, MHOKECTBA. OCHOBHBIE ONIEPALIUU U METObI.
e [lpaxTukym 2: MaccuBbl U CIUCKU

e Tewmbl: Co3nanue U MOaU(UKaIUs MAaCCUBOB U CIIMCKOB, UX IPUMEHEHUE.

e [lpaxtukym 3: Crek u ouepenpb

e Tewmsl: Peasin3anus u UCNOJIB30BAaHUE CTEKA U OUEPENH.

e [Ipaktukym 4: CBsI3aHHBIE CITUCKH

e Tewmbl: OTHOCBSI3HBIE U ABYCBSA3HBIE CIIUCKH, OCHOBHBIE OIIEpaIiy.

e [lpakTtukym 5: JlepeBbs

e Tewmbl: Peanuzanus OMHAPHBIX 1€PEBHEB U OCHOBHBIE OTIEPAIIIH.

e [lpaktukym 6: I'padsl 1 UX aITOPUTMBI

e Tewmnr: [IpencraBnenue rpados, anroputmsel noucka (DFS, BES).

e [IpakTuky™m 7: ANTOPUTMBI COPTUPOBKH

e Tewmbl: Peanuzanus pa3inyHbIX alrOPUTMOB COPTUPOBKH, CpaBHEHHE UX A(PHEKTUBHOCTH.
e [IpakTtukym 8: AITOpUTMBI TOUCKA

e Tewmpl: JIunelinbIit 1 OMHAPHBIN MOUCK, ONITUMH3AITUS ITOUCKA.

4.3. MarepuaJibl 10 NPAKTHYECKOH YaCTH Kypca
4.3.1. YueOHO-MeTOAMYECKHE ITOCOOH ST
e «IIpakTHyeckoe pyKOBOJCTBO IO CTPYKTypaM JJaHHBIX U anroputMam Ha Python» aBrop:
HBanos 1.1.
e «Anroputmsl Ha Python mns naunnarommx» astop: Ilerpos ILIL
4.3.2. YueOHbIC CIPABOYHUKH
e «CmpaBouynuk no Python» aBrop: Cmut JIx.
e «CTpyKTyphl IaHHBIX U aJITOPUTMBI: CIIPABOYHMK MpOrpaMmucTa» aBTop: Knapk A.
4.3.3. 3aga4HUKH (IPAKTHKYMBbI)
e «3aJauHuUK MO CTPYKTYpaM JAaHHBIX U anroput™MaM Ha Python» aBTop: bpayn K.

e «IIpaKkTUKyM 1O AITOPUTMAaM U CTPYKTypaM JaHHBIX» aBTOp: [IxoHC M.



4.3.4. HarusiiHO-MJIIOCTPAaTHBHBIE MATEPHAJIbI

e [IpeseHTanu U CXeMbI IO CTPYKTYpaM JaHHBIX U aJlTOPUTMaM.
4.3.5. Ipyrue BUAbl MaTepUAJIOB

e lnrepakTuBHBIE yueOHbIe MaTepuaibl Ha maTgopme Codeacademy, Coursera u T.1I.
4.4. Bonipocshl ¥ 3aaHus 1JISl CAMOCTOSITeIbHON PadoThl CTYIEHTOB

e PeanuzoBaTh U NPOTECTUPOBATH QYHKIMH JUIsl OCHOBHBIX ONIEPALIUN C MaCCUBaMHM U

CIUCKaMH.

e Hanucats pekypcruBHYIO (PYHKIUIO JUIs BBIYUCIIEHUS (DaKTOpHalia yncia.

e Pa3paboTrarh aNropuT™M MOMCKA JIEMEHTA B CBA3HOM CITHCKE.

e Hanucats nporpammy ajsi COPTUPOBKH MAacCHUBa METOJIOM OBICTPON COPTUPOBKH.
4.5. TemaTuka pedeparoB, 3cce U APYyrux GpopmM camocToATEILHbIX Pad0T

e (CpaBHUTEIBHBIN AaHAIN3 AIITOPUTMOB COPTUPOBKH.

e [IpumeHeHHE pEKypCHH B pelIEHMH KOMOMHATOPHBIX 3a/1a4.

e OnTuMu3anys alropuTMOB MOUCKA.

e Peanuzanus u npumeHeHue rpados B pealibHbIX 3aauax.
4.6. O0pa3ubl BADUAHTOB KOHTPOJIbHBIX PadoT, TECTOB W/WJIH APYTrUX (PopM TeKyIIMX U
NMPOMEKYTOYHBIX KOHTPOJIeH

e TecTbl Ha 3HAHUE TEOPETUYECKUX OCHOB CTPYKTYP JAHHBIX U aJITOPUTMOB.

e KoHTposbHble pabOThI € 3a1a4aMH Ha PeaTu3alnio CTPYKTYp AAHHBIX U aITOPUTMOB.

e 3ajiaHus HAa aHAJIU3 U OLIEHKY Y3PPEKTUBHOCTH aITOPUTMOB.
4.7. IlepeyeHb 3K3aMeHALIMOHHBIX BOIIPOCOB

e OObsICHUTE OCHOBHBIE KOHIICTILIUU U BUABI CTPYKTYP JaHHBIX.

e OnuumuTe NPUHIMILI pabOThl PEKYPCUU U MPUBEIUTE PUMEPHI.

e KakoBbI OCHOBHBIE aITOPUTMBI COPTUPOBKHU M UX XapaKTEPUCTHKA?

e B uem 3akimouaercs pazauune MeX1y CTEKOM U OUepebro?
Tema 1. BBeieHue B CTPYKTYPbI JAHHBIX H AJITOPUTMBI

1. Yro Takoe CTPyKTypa AaHHBIX U 3a4eM OHA UCHOJb3yeTCs ?

KaxoBbI OCHOBHBIE THIIBI CTPYKTYP JaHHBIX?
OObsicCHUTE Pa3HULLY MEXTY JIMHEHHBIMU U HETMHEWHBIMU CTPYKTYpaMU JIaHHBIX.
Uto Takoe aOCTpakTHbIE TUIIBI NaHHBIX (ADT)?

HpI/IBe,Z[I/ITC IMPpUMCEPbL a6CTpaKTHBIX THUIIOB JaHHBIX.

o oA W N

Kakue ocHOBHBIE XapaKTEPUCTUKU aaropuTMa’?



9.
10.

Urto Takoe pekypcus U utepanus’?
[IpuBeauTte nmpuMepsl 3a/1a4, pEIIaeMbIX ¢ IOMOIIBIO PEKYPCHUH.
OObsacHUTE TPUHLKIT PAOOTHI CTEKOBOW MAIIMHBI.

Uro Takoe ouepean U i€ OHU IPUMEHSIIOTCS?

Tema 2. CIHCKH ¥ MACCUBBI

1.
2
3
4.
5
6
7

8.

UT0 Takoe MacCUB M KaK OH OPraHU30BaH B MaMSTH?

KaxoBbI OCHOBHBIE OTIEpAIIK C MacCUBaMU?

OO0bsicHUTE TIpolIecC T0OABICHUS U YIAJICHUs 2JIEMEHTOB B MacCHBE.
Y10 Takoe TMHAMHUYECKUH MacCHUB?

OnuiuTe OTINYUE MEXKTY MAaCCUBAMH M CIIUCKaAMHU.

Yto Takoe CBSA3aHHBIN CITMCOK?

OnuirTe mpolece peann3aniyd o4epe Il Ha OCHOBE MacCHBa.

Omnumure mponeceC pcajmsalnii O4EpeIu Ha OCHOBEC CBA3AHHOT'O CIIMCKaA.

Tema 3. AIrOpUTMBI COPTUPOBKH

1.

© N o o &~ D

UTo Takoe alrOpUTM COPTUPOBKU?

Kakue cyiecTByIOT THUIIBI aITOPUTMOB COPTUPOBKU?

OO0BsicHUTE TPUHITUT PAOOTHI MY3bIPHKOBON COPTUPOBKH.

KakoBa BpeMeHHas CJI0KHOCTh COPTUPOBKHU CIAUSIHUEM?

UTto Takoe ObICTpast COPTUPOBKA?

Kak pabortaer nupamuganbHas COpTUPOBKa?

B uem npenmyiecTBa 1 HEIOCTATKH COPTUPOBKHU BCTaBKaMU?

B kakux ciydasx 1enecooopa3Ho HCIOIb30BaTh COPTUPOBKY MY3bIPHKOM?

Kakue gakTopsl BIUAIOT Ha BEIOOP alrOpuTMa COPTUPOBKU /ISl KOHKPETHOMU 3a1aun?

Tema 5. AIropuTMBI OMCKA

1.

© N o o M DN

Yo Takoe anropuT™M noucka?

Kakue ocHOBHBIE BU/IBI aITOPUTMOB ITIOMCKA CYLIECTBYIOT?
OObsicHUTE TPUHIMI PabOThI TMHEHHOTO OUCKA.

KaxoBa BpeMeHHas CJI0KHOCTb JINHEHHOTO IOUCKa?

Yro Takoe OMHAPHBIN MOUCK?

B 4em pazHuIa MeXTy JIMHEHHBIM U OMHAPHBIM ITOMCKOM?
Kak peann3oBaTh NOUCK B HECOPTUPOBAHHOM MaccuBe?

UTO Takoe MOUCK MO CTPOKe?



Tema 6. Pexypcus

1.

© 0 N o g b~ w DN

e
N 2o

Urto Takoe pekypcusi?

OOmbsicHuTe TPUHIKI PAOOTHI PEKYPCUBHBIX (DYHKIIUH.

KakoBa cTpykTypa pekypcuBHOM (QyHKIUU?

Urto Takoe 0a30BBIi cydail B peKypcun?

OObscHUTE PEKYPCUBHBIN CIydaid.

B uem npenmyiecTBa M HEIOCTATKU PEKypCUu?

[IpuBeauTe mpuMepsl 3a/1a4, peIIaeMbIX ¢ IOMOIIIbIO PEKYPCHUH.
UTto Takoe peKypCcUBHOE MepenoJHEeHUe cTeKka?

OO0bsicHUTE TIPOLIECC BRIYUCIICHUS (DaKTOpHasa Yucia ¢ TOMOIIBI0 PEKYPCHH.
Kak ¢ momo1pio pekypcuu BEIUUCIUTD ynciia PuboHauun?
Uto Takoe XBOCTOBas peKypcusi?

B geM oTnmume XBOCTOBOM peKypCHH OT OOBIYHOM peKypcuu?

4.8. O0pa3upl IK3aMeHANMOHHBIX OMJIETOB

Tema 1. BBeieHne B CTPYKTYPbI JAHHBIX U AJITOPUTMBI

1.

© 00 N o g bk~ w0

-
©

Uto Takoe CTpyKTypa AaHHBIX M 3a4€M OHA UCIOJIb3yeTCs?

KakoBbI OCHOBHBIE THITBI CTPYKTYP JaHHBIX ?

OOBsicCHUTE pa3HUILY MEXTY JIMHEHHBIMU U HEIMHEHMHBIMH CTPYKTYpaMU JTaHHBIX.
Uto Takoe abcTpakTHbIe THIBI JaHHBIX (ADT)?

[IpuBenute mpuMepbl a0CTPAKTHBIX THIIOB JaHHBIX.

Kakue ocCHOBHbBIE XapaKTEPUCTHKH aaroputma?

Yro Takoe peKypcusi U UTepanus’?

[IpuBenuTe mpUMephI 3a/1a4, pelIaeMbIX C TOMOIIBIO PEKYPCHH.

OOBbscHUTE TPUHIIUIT PAOOTHI CTEKOBOW MAIIMHBI.

Yro Takoe oucpean u rac OHu HpI/IMeHSIIOTCH?

Tema 2. CIHCKH ¥ MACCHUBBI

1.

2
3
4.
5

UTO Takoe MacCUB M KaK OH OPraHU30BaH B MAMSITH?

KakoBbl OCHOBHBIE OTIEpALIMH C MACCUBAMU?

OO0BscHUTE TIpoIiecC T00aBIEHUS U YAaJICHHs JIEMEHTOB B MacCHBE.
Yr1o Takoe TMHAMHYECKUH MacCHB?

OnumuTe oTInuYue MCXKY MaCCUBaMU U CITMCKaMH.



6.
7.
8.

YT10 Takoe CBI3aHHBIA CITUCOK?
OnuirTe mpolece peann3alnuy o4epe I Ha OCHOBE MacCHBa.

OnumwuTe nmponecc peajin3anvu o4epeau Ha OCHOBC CBA3AHHOT'O CIIMCKaA.

Tema 3. AIropuT™MBbI COPTUPOBKHU

1.

© N o g B~ w DN

UTo Takoe anropuTM COPTUPOBKH?

Kakue cymiecTByIOT THUIIBI aJITOPUTMOB COPTHPOBKHU ?

OO0bsacHUTE TPUHLIKIT PaOOTHI MY3bIPHKOBOM COPTUPOBKH.

KakoBa BpeMeHHas CI0KHOCTh COPTUPOBKHU CIIHUSHUEM ?

UTto Takoe ObICTpast COPTUPOBKA?

Kak paboraer nupamuanbHas COpTUpOBKa?

B uem npenmyiecTBa 1 HEIOCTATKH COPTUPOBKHU BCTaBKaMu?

B kakux ciydasix 1enecoodpazHo HCIOIb30BaTh COPTUPOBKY My3bIPHKOM?

Kakue gaxTops! BIUsAIOT Ha BEIOOp alropuTMa COPTUPOBKY JJIsi KOHKPETHOH 3aaun?

Tema 5. AIrOpUTMBI OMCKA

1.
2
3
4.
5
6
7

8.

Yto Takoe alropuT™M moucka?

Kakne ocHOBHBIE BH/IbI AITOPUTMOB MTOMCKA CYIIECTBYIOT?
OOBsicHUTE TPUHITUTT PAOOTHI TUHEWHOTO TTOUCKA.

KakoBa BpeMeHHas CJI0KHOCTb JIMHEWMHOTO MoucKa?

Uto Takoe OMHAPHBIN MOUCK?

B gem paszHuIa Mexay JMHEHHBIM U OWHAPHBIM TIOMCKOM?
Kak peannzoBaTh MOMCK B HECOPTUPOBAHHOM MaccuBe?

YTo Takoe MOUCK I10 CTpOKC?

Tema 6. Pexypcust

1.

© o N o g B~ w DN

Yro Takoe pexypcus?

OObsicHUTE TPUHIMI PaOOThl PEKYPCUBHBIX (DYHKLIUH.

KakoBa cTpykTypa peKypcuBHON (HyHKIUU?

Yro Takoe 0a30BbIH ciiydail B peKypcuu?

OObsicHUTE PEKYPCUBHBIN CITydail.

B uem npenmyiecTBa U HEIOCTATKU PEKypCUU?

[IpuBeauTe mpuMepsl 3a/1a4, PEMIAEMbIX C IOMOIIBIO PEKYPCHH.
UYTto Takoe peKypCUBHOE MEPENIOTHEHUE CTEKA?

OObBscHUTE MpouecC BbIYUCIICHUA (I)aKTOpI/Ia.Ha qHrciia ¢ IOMOLIIBIO PCKYPCHUHU.



10. Kak ¢ moMomipi0 peKypcuu BRIYUCIUTH yncia Gubonauyn?
11.  Yro Takoe XBOCTOBas peKypcus?
12. B uem oTiin4me XBOCTOBOM PEKYpCHUHU OT OOBIYHOM peKypcHun?
[ ]
4.9. O0pa3upbl IK3aMeHAIHOHHBIX NPAKTHYECKUX 3a/IaHU I
e Peanu3oBaTh OMHAPHOE JIEPEBO MOUCKA U HANKCATh (DYHKIMH U1 BCTABKU M TIOUCKA
AJIEMEHTOB.
e HanucaTts nporpammy At COPTUPOBKH MaccUBa METOJIOM CIIUSHUS.
4.10. baHk TecTOBBIX 3aIaHUI 1151 CAMOKOHTPOJIS
e MHOXXECTBEHHBIH BBIOOD, MTpaBAa/0Kb U 33JJaul Ha HalKMCcaHUe KOJa 10 TeMaM Kypca.
4.11. MeTtoauku pelieHUsI M OTBETHI K 00pa31iaM TeCTOBbIX 3aJaHH i

L HO)IpO6HBIe pelIcHus U OOBICHEHHS K TeCTaM U MPAKTHYCCKUM 3aJaHHAM.

5. Meroauyeckuii 0J10K

5.1. Meroauka npenogaBaHust

5.1.1. Meronuyeckue pPEKOMEHIAIMUA JUIsl CTYACHTOB IO TOJATOTOBKE K CEMHUHAPCKUM,

MPaKTUYECKUM WM JIaOOPaTOPHBIM 3aHITHSM, 10 OPraHU3alluU CaMOCTOSTEIbHOMN

pa6OTBI CTYACHTOB IIPpHU U3YUCHUU KOHKpCTHOfI JAUCIHUITIUHBI.

IloaroroBka K CEMUHAPCKHUM 3aHATHAM

1. Hzyuenme Teopernueckoro marepmasa: Ilepen KaXIpIM CEMHHApOM BHHUMATEIbHO

HU3YyUUTe COOTBCTCTBYIOIHI/Iﬁ pasaci y‘le6HI/IKa U  JOIOJHHUTCIBbHBIC  MAaTCpPpHAJIbI,

IpEaAOCTABJICHHBIC IIPCIIOAABATCIICM. O6paTI/ITe BHHMMAaHHMC Ha OCHOBHBLIC KOHIICIIIINH,

OIIPCACIICHUA U IIPUMCPBI.

2. KOHCHGKTHPOB&HHOI CocTaBbTe KOHCIEKT KJIIOYEBBIX MOMEHTOB H BOIIPOCOB, KOTOPLIC

HeO6XOI[I/IMO OGCYI[I/ITB Ha cCEeMHHape. OTO TIOMOJKET JIydur€e IIOHATB Marepual U

NMOATOTOBUTHCA K aAKTUBHOMY YYaCTHIO B IUCKYCCHHU.

3. HpOCMOTp BHUaeoieknuii: Ecim AOCTYIIHBI BUACOJICKIIUHU 10 TEMC CEMHHApa, 00s13aTeILHO

MMOCMOTPUTE HX. Buaeonekuuu MOMOTYT Jy4dlI€ YCBOUTb MaT€pual U NOATOTOBUTBHCA K

00CYKICHHIO.

4. TloaroroBka BompocoB: CdhopmymupyidTe BOMpPOCH MO TeMe, KOTOphle OCTalHUCh

HCIIOHATHBIMHU HWJIHU Tpe6y10T JOIIOJTHUTCIIbHOTO ITOACHCHUA. OTO MO3BOJUT BaM aKTHBHEE

Y49aCTBOBATh B OGC}’)KI[CHI/IHX U 1IOJIYy4YaThb pa3bACHCHUS OT IMPETIOAaBaTCIIA.



IloaroroBka K NPAKTHIC€CKUM 3aHATUAM

1.

IIporpammupoBanue Ha Python: Y6enurech, 4ro 3HaKOMBI C OCHOBaMH si3bika Python.
BrInoaHUTE HECKOJIBKO MPOCTHIX YIIPaKHEHUH, YTOOBI OCBEXKUTH 3HAHUSL.

Pemenne 3amgau: [lonpoOyiiTe pemuTh HECKOJIBKO 33Ja4 MO TEME MPEICTOSIIETO 3aHITH
CaMOCTOSITENIBHO. DTO MOTYT OBbITh 33J]a4l U3 YUeOHUKA WIH JOTIOJHUTENbHBIX HCTOUHUKOB.
AHaau3 npuMepoB koaa: O3HaKOMbTECH C IIPUMEPAMHU KOJ1a, KOTOpbIe Oy1yT 00CyX AaThCs
Ha 3aHiaTHH. [lonpoOyiiTe MOHATH X pabOTy M, €CIM BO3MOXKHO, BBIIIOJIHUTE UX Ha CBOEM
KOMIIBIOTEPE.

IMoaroroBka k o6cyxnenuro: OOCyIUTh CBOM pELIEHUS W MOAXOJbl K 3ajadaM C
MIpPenoJaBaTesIeM U OJJHOTPYIIHUKAaMU. 3alUIINTE BOIPOCHI UM MPOOIEMBbI, C KOTOPHIMU BbI

CTOJIKHYJIUCH ITPU BBINIOJIHEHUH YIIPAKHEHU.

Opranusanusi caMoOCTOATEILHOM PadoOTHI

1.

IInanupoBanue Bpemenu: CocTaBbTe paclnucaHue Uil CaMOCTOATEIbHOH pabOTHI.
Omnpenenure BpeMs sl YTEHUS TEOPETHYECKOIO MarepHasia, BBIMOJIHEHHS MPAKTUYECKUX
3a/laHu# ¥ IOBTOPEHUS U3YUYEHHOTO MaTepuana.

Hcnonb3oBaHue A0MOJHUTENbHBIX pecypcoB: Bocnonb3yiiTech A0OMOJHUTENBHBIMU
pecypcamu, TaKMMH KaK OHJIAMH-KYpChI, BHACOJIEKIIMH, CTaThH U OJIOTHU, YTOOBI yriayOuTh
CBOM 3HAHUS 110 TEME.

Peryasipuasi npakTuka: PeryisapHo BBINOJIHSINTE yIpakHEHUS U 33J]a4d, YTOOBI 3aKPEMUTh
W3y4eHHbIN MaTepuai. [locTenenHo yBelnYuBanTe CIOKHOCTH 3a/1a4.

Oo6partnas cBsa3b: OOCYyXIaiiTe CBOU PEIICHHS C OJHOTPYIITHUKAMH U TIpernoiaBareneM. He
CTECHSITECh 3a/1aBaTh BOMPOCH! U MPOCUTH Pa3bsICHEHHIA.

Pabora B rpynne: CoTpynuuyaiite ¢ Apyrumu cryaeHTamu. OOcyxaaiiTe perieHus 3aaad,

JIEIUTECHh OIBITOM U IOMOT'aiTe Apyr apyry.



