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CornacoBaHo:

3apenyrowmuii Kadenpoii obmeit pusnukn 1 KBAHTOBBIX HAHOCTPYKTYP




1. AHHOTALIUS

1.1. Kpartkoe onucanue coaepaHus JaHHON TUCIUIUINHBL;

Hucunmumna «CTpykTypel JaHHbIX W anroputMbl (Python)» mpencraBnser coboit  Kypc,
HalpaBJIEHHBIH Ha U3yyeHHE (PyH/IaMEHTAIbHBIX CTPYKTYp JaHHBIX U aJITOPUTMOB, IPUMEHSIEMBIX B
nporpaMMmupoBaHui. OCHOBHOM IENIbI0 Kypca SBISETCS Pa3BUTHE Y CTYICHTOB TITyOOKOTO
NOHUMAaHMs KOHUEMIMHA, METO0B U NPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX Ui 3((HEKTUBHOIO
peleHus 3a1a4 B 00JaCTH IPOrpaMMHUPOBaHUSL.

B xome Kxypca CTyAEHTBI TO3HAKOMSATCS C PA3IUYHBIMH THUIIAMH CTPYKTYP HAaHHBIX, BKIIOYas
MAacCHBBI, CIIUCKH, CTEKH, OYEpEIH, CBA3aHHBIC CIIMCKH, JEpeBbs, rpadpl U Xem-Tadmunbl. OHU
U3ydaT MPUHLIUIEI UX TOCTPOCHHUS, paOOTHI M IPUMEHEHHUS I XpaHEHUS U 00pabOTKH TaHHBIX.
Ocoboe BHUMaHHE YyJeNSeTCsl alrOpUTMaM COPTUPOBKM M MOUCKA, BKJIIOYAsl KaK IPOCTbIE, TaK U
Oosee cioxxHbie U AP deKTuBHBIE MeToabl. CTy/IeHTH U3ydYaT TaKhe alropuTMbl, Kak Bubble Sort,
Selection Sort, Merge Sort, Quick Sort, TuHelHbIi 1 OMHAPHBINA TOUCK.

Kypc Takke oOXBarblBaeT TEeMbl PEKYpCUM M JAMHAMUYECKOIO IMPOrPaMMHPOBAHHUS, KOTOPBIE
SIBIIIFOTCS. BXXHBIMA WHCTPYMEHTAaMH ISl PEIICHUS CIIOKHBIX 3a]a4, TPEOYIOIIUX pa30MBKHA Ha
noA3ajgauu U ontuMusaiuu. CTyIeHTbl HaydaTcs IOHUMATh U IPUMEHSATh IPUHLHUIIBI PEKYPCUBHOTO
MPOrPaMMUPOBAHMS, a TAKKE€ METOJbl JUHAMHYECKOIO IMPOrPAMMHUPOBAHUSA U1l ONTUMHU3ALUU
pelIeHU.

KpOMe TOro, Ba)XHOM YacCThIO Kypca SBJISACTCA NU3YUCHHUC aHFOpHTMquCKOﬁ CJIOKHOCTH, KOTOpasd
IIO3BOJISICT OLCHHUTH 3(1)(1)CKTI/IBHOCTI) AJIrOPUTMOB IO BPCMCHH BBIIIOJTHCHHUA H HOTp€6JI$IeMI)IM
pecypcam. CTy,HeHTLI O3HAKOMSTCA C MCTOAAMH aHalIn3a BPCMCHU BBIIIOJIHCHUA aJITOPUTMOB U
Hay4aTCsa OUCHHUBATH MPOCTPAHCTBCHHYIO CIIOKHOCTD.

[TpakTrueckasi cocTaBistonasl Kypca BKIIOYAET BBIIOJHEHUE PAa3IMUYHbIX 3a/laHUi U MPOEKTOB Ha
A3bIKe OporpaMMupoBaHust Python, 4YTo MO3BONIMT CTyneHTaM 3aKpenuTh IOJyYCHHbIE
TEOPEeTUYECKHE 3HaHMs Ha mpakThke. JlaboparopHble pabOThl M JOMalIHUE 3aJaHus OyayT
HalpaBjIeHbl Ha Pa3BUTHE HABBIKOB MPOTPAMMUPOBAHUS M TOHMUMAHUS MPUHIMIIOB pPaOOTHI
CTPYKTYp JaHHBIX U aITOPUTMOB.

Takum obpazom, mucuurmHa «CTPyKTypsl NaHHBIX W ainroput™Mbl (Python)» mpemoctaBnser
CTyACHTaM H€O6XOJII/IMI>I€ 3HAHUA W HABBIKU, KOTOPBIC SBJIAIOTCA OCHOBOH JJIA z[anLHeﬁmero
M3y4YeHHUS] U TPO(ECCHOHATBHONW IEeATENbHOCTH B OONACTH MPOTPAMMHUPOBAaHUS U Pa3padOTKH
MIPOTrPaMMHOTO 00eCTIeUeHUS.

1.2. TpynoeMKOCTh B aKaJeMHUYECKHUX KpeIWTax M dYacaX, (POpMBI HTOTOBOTO KOHTPOJIS

(3x3amen/3aver);

TpyaoeMkocTh B akajeMH4YeCKHX KPeIUTAaX U Yyacax

252 aJIeMHUYECKUX Yaca / 7 KpEeAUTOB; UTOTOBBIA KOHTPOJIb: DK3aMeH



1.3. B3aumMocBs3b JUCHUIUIMHBI C JAPYI'UMHU JUCHUIINIMHAMHA yqe6Hor0 IJ1a"Ha CIICOUAJIbHOCTHU

(HampaByIeHUS)

Uucnennsle Metonbl B ¢usuke, KpanroBas mHpopmaruka, KBaHToBOe mnporpaMMupoBaHHe

(QISKET), IIporpammupoBanue B ¢uzuke, OyHkuoHaapHOoe nporpammupoBanue (Python &

Wolfram)

1.4. Pe3ynbraThl OCBOEHHUS IPOrPaMMBbl TUCIUIUIMHBIL

Kon
HHIHKATOPA
Kon JMOCTHIKEHHSI
. | HammeHOBaHMe MHIUKATOPA
KOMIETeHI[HH (8 HaumeHoBaHUe KOMIIETEHIINH (8 KOMIeTeH Ui N o
AOCTHKEHU KOMIIeTeH Ui (8
coomeemcmeuu coomeemcmeauu padouum ¢ y4eOHvim (8
coomeememauu paboyum ¢
pabouum ¢ naaHoM) coomeemcmeuu
VUeOHbIM NIAHOM)
VUeOHbIM NIAHOM) pabouum c
VUeOHbIM
NJIAHOM)

[1K-2 Crnoco6en pa3zpabarbiBath 3pdextuBnpie | [1K-2.1 3HaeT MEeTO/Ibl pa3padoTKu
QJIITOPUTMBI PEILICHUS 3¢ GEKTUBHBIX AITOPUTMOB
chOopMyIIMPOBAHHBIX 3314 C pelleHus: HayJyHO-
WCTIOJIH30BAHNUEM COBPEMEHHBIX SI3BIKOB UCCIIEIOBATEIbCKHX 33124
nmporpaMMupoBanus u obecneunBath ux | [1K-2.2 YMeeT ucnonbp30BaTh
MIPOTPAMMHYIO peaTu3aIliio QITOPUTMBI PEIICHUS

HCCIIEIOBATENBCKUX 3a7a4 C

UCTIOJIb30BaHUEM

COBPEMEHHBIX SI3bIKOB
IK-2.3 IPOrpaMMHUPOBAHHUS

Bnageer HaBbikamu
pa3pabOTKu CTpaTeruu U
METOJ0JIOTUN UCCIIEOBAHUS
U3JIeTINI MUKPO- U
HAHODYJIEKTPOHUKHU

2. YYEBHAS ITPOT'PAMMA

2.1. llenu v 3aJa4l TUCIUILUTHHBI

OcHoBHO# 11enbI0 Kypca «CTpyKTypbl AaHHBIX W anroputmsl (Python)» sBnsercs oGecneuenue
CTYJIEHTOB ()yHJaMEHTAIbHBIMU 3HAHUSMH W TMPAKTUYECKUMHU HaBBIKAMU B OOJIACTH CTPYKTYp
JAHHBIX W aJITOPUTMOB, YTO SBJISIETCS KPUTHUYECKH BAXXKHBIM IS Pa3paboTKu 3P PEKTHUBHBIX
nporpaMMHbIX pemieHuil. Kypc Hampasiien Ha popmupoBaHHUe y CTYAEHTOB IIIyOOKOT0 MOHHUMAaHMUS
OCHOBHBIX KOHLEMIMA W METOJUK, HCIONb3YEMBIX JJIsl OpraHu3aluu, oOpaOOTKHM M XpaHEHUs




JAHHBIX, a TAK)KE Ha Pa3BUTHE YMEHUUN MPUMEHSTHh 3TU 3HAHUS ISl PEIICHUS KOHKPETHBIX 3a]ad
MIpOrpaMMHUPOBAHUS.
Kypc npecnenyer cieqyomiye OCHOBHbIE LIEH:

1.

O3HakOMJIEHHME C OCHOBHBIMM CTPYKTYypaMH JaHHBIX U ainroputmamu: IlpeacraButhb
CTYACHTaM pa3jMyHble THUIbl CTPYKTYp HaHHBIX (HANpUMeEp, CIUCKH, CTEKH, OYEepeiH,
JepeBbsi, rpadbl) U aIrOPUTMOB (HAIIPUMEpP, COPTHPOBKH, MOUCKA), a TaK)Ke IMOKa3aTh UX
IPUMEHEHHE B PA3JIMYHBIX KOHTEKCTAX.

PazButue HaBBIKOB TporpaMMupoBaHuss Ha s3blke Python: OOy4uTh CTyneHTOB
UCIOJb30BaTh S3bIK IporpammupoBanus Python juig peanuzaumu CTPYKTyp MAaHHBIX U
QJIITOPUTMOB, aKLIEHTUPYs BHUMaHUE Ha PAKTUYECKOM IIPUMEHEHUH 3TUX 3HAHUM.
IToBbllIeHNE aNrOPUTMHUUYECKOIO MbIILICHUA: HayuuTh CTYJEHTOB aHalIM3MpOBaTh 3a/layH,
BBIOMPATh MOIXOASAIINE AalNTOPUTMBl U CTPYKTYPHl JaHHBIX, a TaKKe OIEHWBATh MX
3G GEKTUBHOCT C TOYKHU 3PEHUSI BPEMEHH U PECYPCOB.

@®opmMupoBaHUE MPAKTUYECKUX HABBIKOB  pemieHus 3agad: [lyreMm  BbIIOJHEHUS
IIPAKTUYECKUX 3a/laHuil U J1ab0opaTOpHBIX PabOT MOMOYb CTYJEHTaM OCBOMTb METOIbI U
IIPUEMBbl PpEIICHUs] PEATbHBIX 3aJad MPOrpaMMHUPOBAHUS C HCIOJIb30BAHUEM CTPYKTYD
JAHHBIX U aJITOPUTMOB.

2.2. TpynoeMKOCTh IUCHUIUIMHBI M BHIbI y4eOHOW paboThl (B akaJeMHYeCKHX Yacax u

3aYETHBIX CIUHULAX) (YOaiums CHPOKU, KOmOpvle He 0yOym NPUMEHEHbl 6 PAMKAX

OUCUUNIUHDL)
Beero, B Pacnpenesienne
. 1o ceMecTpam
Buabl yuedHoii padoTnl akaj. 1
yacax

cemM

1 2 3
1.O0mas TpyA0eMKOCTb H3y4YeHH s 252 252

AUCHMILIMHBI IO ceMecTpaM, B T. U.:

1.1. AynuTtopHble 3aHATHUS, B T. U.: 64 64
1.1.1.JIeknum 32 32
1.1.2.TIpakTUyecKkue 3aHsATHs, B T. 4. 32 32

1.1.2.1. KoHTpombHBIE
paboThI

1.2. CamocrositenpbHast padoTa, B T. U.: 152 152
1.2.1. Tloaroroska K dK3aMeHaM

1.2.1.1.IluceMeHHBIE JOMAIITHHAE

3aIaHHsI
1.3. KoncynpTamuu
HtoroBblit KOHTpOIIH (DK3ameH/3adueT) 3K333gwﬂ 3K23gleﬂ

2.3. ConeprxaHue JUCHUILIHHBI



2.3.1. TemaTuyeckuii NJIAH U TPYA0EMKOCTh ayUTOPHBIX 3aHATHI (MOLYJIH, pa3aeiabl

AUCHHUILVIMHBI U BU/bI 3aHATHI) 110 padoyemMy yueOHOMY IJIaHY

IIpakr.
Jleknun
Bcero 3ansaTus
Paszgenn! 1 TeMbl JUCIHUININHBI (ak.
(ak. yacos) (axk.
4acoB)
4acoB)
1 2=3+4 3 4
Tema 1 BBenenue B CTpyKTyphI 8 4 4
JAHHBIX M aJITOPUTMBI
Tema .2CnucKH U MAaCCHUBBI 12 6 6
Tema 3 ANropuT™MBI COPTUPOBKHU 16 8 8
Tema 5 AropuTMBI TTOKCKA 16 8 8
Tema 6 Pexypcus 12 6 6
uToro 64 32 32

2.3.2. KpaTKOC coaepskaHue pa3aecjgoB JUCHUIIVIMHBI B BUAE€ TEMATHYICCKOI'O IJIaHA

Tema 1. BBegenue B cTpyKTYpbI JaHHBIX M AJITOPUTMBI

IlepBass Tema Kypca IIOCBSIEHAa 3HAKOMCTBY C OCHOBHBIMHM IOHATHUSIMHM U TEpPMHHAMH,
UCMOJIb3YEMbIMU B O0JIACTH CTPYKTYp JAHHBIX M anroputMoB. CTyAEHTBHl Y3HAIOT, 4YTO TaKoe
CTPYKTYypa JaHHBIX, aJITOPUTM, @ TAaK)K€ Kakue 3aJauu peniaroTcs ¢ uX nomolinpo. byaer nposenen
0030p s3blka mporpammupoBaHusi Python u ero Bo3Mo)kHOCTEH At pabOTBl CO CTPYKTypamu
JaHHbIX W anroputMamMu. OCHOBHOE BHHMMaHHE YJeNseTcss BaKHOCTH BbIOOpa MPaBUIIBHBIX
CTPYKTYpP JIQHHBIX U AITOPUTMOB A 3(PPEKTUBHOro pemieHus 3aaad. Takke paccMaTpUBAIOTCSA
OCHOBHbIE TapaMeTpbl OLEHKHU aJIFTOPUTMOB, TAKHE KAaK BpEMsS BBIIIOJHEHUS M HCIOJIb30BaHHUE
namsaTh. JTa TeMa 3aJaeT 0asuc Ul JaJbHEWIIEro M3y4eHUs U MO3BOJSIET CTYACHTaM OCO3HATh

3HAYUMOCTDB CTPYKTYP JaHHBIX U aJITOPUTMOB B IIPOTpaMMUPOBAHHUU.

Tema 2. CIMCKH M MaCCHBBI

DTa TeMa TOCBSAIIEHA M3YYCHHUIO CIHUCKOB M MAaCCHBOB, KOTOPBIC SIBIISIFOTCS OJHHMH M3 CaMbIX
MPOCTBHIX M MIMPOKO MCIOJIB3YeMBIX CTPYKTYp JHaHHbIX. CTyIeHThl Y3HAIOT O BHYTPEHHEH
OpTraHU3aIi MAaCCUBOB U CITUCKOB, MX MPEUMYIIIECTBAX M He0CTaTKax. PaccmarpuBatoTcs 6a3oBbie
oriepaiuy, Takue Kak J00aBlIeHue, yaJeHne U JOCTYI K neMeHTaM. Oco0oe BHUMaHUE yIesieTcs
JUHaMU4YeCcKuM crnuckam Python, mx Meromam u dyHkumsam. [lpumepbl mporpamMMupoBaHUs

BKJIIOYAIOT COPTHUPOBKY CIIMCKOB W pCaiu3allvi0 Pa3IMYHbIX aJIrOpUTMOB IIOHMCKaA. Taxoxe



00cCy’KJ1aeTcsl UCIOIb30BAaHUE CIMCKOB JIJISi MOJICIMPOBAHUS APYTUX CTPYKTYP AAHHBIX, TAKUX Kak

CTEKH U OUCPCau.

Tema 3. CBsi3aHHBIE CITHCKH

CBsi3aHHBIC CITUCKH SIBJITFOTCST 00JIee CII0KHON CTPYKTYpOW JaHHBIX IO CPAaBHEHHIO C MacCCHBaAMH H
CIIMCKaMH. DTa TeMa OXBaThIBAECT OJHOCBSI3HBIC U JBYCBS3HBIC CIUCKH, UX CTPYKTYPY M OIEpAIIHH.
CryneHTsl Haydarcs CO3/aBaTh MU MAHUIYJMPOBATh CBSI3aHHBIMHU CIHMCKaMU, BKJIIOYAs OMNEpPALUU
BCTaBKH, YJAJIICHUS U TOUCKA. PaccMaTpuBarOTCs TPOOJIEMbl M TPEUMYIIECTBA HCIIOJIb30BAHUS
CBS3aHHBIX CIIMCKOB IO CPaBHEHHIO C MaccuBaMu. Takke 00CyXIaeTcsl peanus3alusi KPYroBbIX

CBA3aHHBIX CIIMCKOB U UX IMIPUMCHCHUC B PA3JIMIHBIX AJITOPUTMAX U CTPYKTYpaAX JAdHHBIX.

Tema 4. AITOpUTMBI COPTUPOBKHU

AJNTOPUTMBI COPTHPOBKH HMIPAIOT KIIFOUYEBYIO POJIb B OpPraHU3allMH JAHHBIX JUISI TOCIIEIYIOLIETO
ObIcTpOro jmoctymna u 00padoTku. CyIIECTBYIOT pa3jIMYHbIE AITOPUTMbBI COPTUPOBKH, OT MPOCTHIX
(Bubble Sort, Selection Sort) mo 6osee cnoxkubix u 3hdexkruBHbix (Merge Sort, Quick Sort). st
GU3UKOB, PabOTAIOMIKUX C YHOPSIOYECHHBIMH TAHHBIMUA WM AaHAIM3UPYIOMIHMX OOJbIINE OOBEMBI
uHpOpMalLlMY, TTOHUMAaHUE aJITOPUTMOB COPTUPOBKM BAXKHO Ui ONTHMHU3ALMHN BBIYMCIUTEIbHBIX
nporeccoB. B aToM pasnene CTyAeHTbl H3ydaT HPUHIMNBI paOOThl PA3IUYHBIX aJITOPUTMOB
COPTHPOBKH, UX CPaBHHUTEIBHBIC XapaKTEPUCTHKH M MPUMEPHI PUMEHEHHUSI B PEUICHUH PeaTbHBIX

3aaad.

Tema 5. AIropuTmMbI NOUCKa

ANTOpUTMBI IOWCKA MCIIONIB3YIOTCS JUIsl HAX0XKJIEHUS AJIEMEHTOB B CTPYKTYpax JaHHbIX. JIMHEHHbIN
NOMCK M OWHapHBIH TOMCK SBISIOTCS OCHOBHBIMM  METOAAMM, IPUMEHSEMBbIMU  JUIs
MOCJIEIOBATENbHBIX U OTCOPTHPOBAHHBIX JAaHHBIX COOTBETCTBEHHO. [loMck B rpadax, BKIrOYas
anroput™Mel riayounHoro (DFS) u mmpunnoro (BFS) 06xona, ucnons3yercs Uil aHaIM3a CI0XKHBIX
cucteMm cBsized. st Gu3MKOB, 3aHUMAIOIIMXCS aHAIM30M JIaHHBIX WM MOJIEIMPOBAHUEM CHCTEM,
3¢ (deKTUBHBIE METOBI TOMCKA HEOOXOAUMBI AJI1 OBICTPOrO U TOYHOTO M3BJIeueHus nHpopmanuu. B
ATOM pa3/iesie CTYIEHThl U3y4aT pa3/InyHbIE aJITOPUTMBI IIOMCKA, UX pEaU3alMio U IPUMEHEHHE, a

TAKKC MCTOABI OIITUMU3ALIUU ITOUCKA B PA3JIMIHBIX CTPYKTYpPAX JaHHBIX.



Tema 6. Pexkypcus

Pekypcust — 3TO MOIIHBIM HMHCTPYMEHT MPOrPaMMHUPOBAHUS, KOTOPBIA MO3BOJIAET (YHKIUU
BbI3bIBATh CaMy CC6$I AJId pCHICHUA 3ada4vu. B srtoii Teme CTYACHTBI MTO3HAKOMATCA C OCHOBHBIMH
KOHICIIIHAMA W NIpUHOUIIAMU PEKYPCUBHOI'O I1oAxoaa, €ro nmpeuMymeCcrBaMmu U HEAOCTAaTKaMH, a

TAKXKE HAYy4YaTCs IIPUMCHATH PEKYPCHUIO AJId PCIICHUA pa3JIMYHbIX 3a1a4.

2.3.3. Kparkoe cojep:kaHHe CEeMHHAPCKHX/NIPAKTHYECKHX  3aHSATHI/J1a00paTOPHOro
NPaKTHKYyMAa
IIpakTHyeckue 3aHATHS

1. OcHoBbl padotsl ¢ Python

e 3HaKOMCTBO C OCHOBHBIMU KOHCTPYKUHWAMU A3bIKA

¢ BrinonHeHue npocTeix nporpamMm Ha Python

2. PaboTa ¢ MaccuBaMu U CIHUCKAMM

o HpaKTI/ILIeCKI/IC 3aJa4u Ha CO3JaHuC U MOI{I/I(i)I/IKaIlI/IIO CIIMCKOB 1 MaCCHUBOB

3. CBsizaHHBbIE CIUCKH

e Brmomanenue 3a4a4 C UCITIOJIb30BaHUEM CBA3aHHBIX CIIMCKOB

4. AITOPUTMBI COPTHPOBKH U NMOUCKA

e [IpakTHyeckoe NPUMEHEHUE U CPABHEHUE AIITOPUTMOB

5. Pexypcus

e Pemenue 3a1a4 ¢ UCIOJIB30BAaHUEM PEKYPCHUBHBIX METOJIOB
OTH ceMUHapCKue, MPaKTUYeCKUe 3aHsATHs U J1a0opaTOpHble paOdOThl HaNpaBiIeHbl HAa YKpEIUIEHHE
TEOPETUYECKUX 3HAHUW M Ppa3BUTHE MPAKTUYECKUX HABBIKOB CTYAEHTOB B 00JacTH CTPYKTYp

JaHHBIX U AJITOPUTMOB C UCIIOJIb30BAHUECM S3bIKa PythOIl.

2.3.4. MarepuajibHO-TeXHHYECKOE o0ecrevyeHue T CIHMINHbI
JI1s1 yCrenrHoro 0CBOeHUs TUCHUIUTUHBI "CTPYKTYpBI JaHHBIX U anroputMbl (Python)" Heobxonnmo

COOTBCTCTBYIOIICC MATCPHAIIbHO-TCXHUYCCKOC obecneueHre. DTO BKJIIOYAET B ceOs cIeayronume

KOMIIOHCHTBI:

1. KoMnbloTepHbIe KJIACCHI:



OcHalieHHbIE COBPEMCHHBIMH TEPCOHAJIBHBIMH KOMIIBIOTEpAMH WJIM HOYTOyKamH C
yYCTaHOBIICHHOM omepainonHoi cucremoit (Windows miu Linux).

JIOCTyH K CeTH MHTEPHET JUIsl CKAYMBAHUS HEOOXOIUMBIX OMOJIMOTEK M HHCTPYMEHTOB.
Cpena pazpabotku (IDE) nns nmporpammupoBanus Ha Python, Takue xak PyCharm, Visual

Studio Code wm Jupyter Notebook.

2. IIporpamMHoe o0ecrieyeHue:

YcranosnenHslit uaTepnperatop Python nmocnenneit Bepcuu (pexkomenayercst Python 3.x).
bubnuorexku A 4YKUCIEHHBIX BBIYMCICHUH M CUMBOJBHBIX pacu€roB (NumPy, SymPy,
SciPy).

[Makers! st Bu3yanusanuu qaHabix (Matplotlib).

MeHnemkep MakeToB pip AJi1 yCTAHOBKH U yIpaBIeHUs OUOIMOTeKaMu.

3. YueOHble MaTepHAJIbI:

VY4deOHbIe MOCOOHS U METOANYECKHE YKa3aHHs M0 KaX/I0i Teme Kypca.
JlocTym K OHJIaH-pecypcaM U JoKyMeHTauu 1mo Python u ero 6ubnmmorekam.

HpaKTI/I‘leCKI/IC 3alaHuA U TPOCKTHI IJIA CaMOCTOSITEILHOM pa60TBI.

4. JlIonoTHUTeIbHbIE pecypcehbl:

OnexTpoHHas OMOIMOTEKa ¢ JOoCTynoM K KHuUram mo "CTpyKTypbl JaHHBIX U aJITOPUTMBI

(Python)".

OO0ecreueHne BceMU BBIIICTICPCYNCIICHHBIMU KOMIIOHCHTAMU ABJISICTCS HeO6XOI[I/IMBIM AJIs1 TIOJITHOT'O

¥ 3 PEeKTHBHOTO YCBOCHUSI MaTepraia TUCUUILTHHBI "CTPYKTYphI JaHHBIX U anroput™sl (Python)".

2.4. MoayJbHasi CTPYKTypa [IUCHMIUIMHBI C pacnpeiejieHdeM BecoB 1o (opmam

KOHTPOJIel



DopMBbI KOHTPOJIeH

Bec ¢popmbl
(popm)
TeKYUIEro
KOHTPOJISI B
pe3yJbTHPYIO
1ieH oleHkKe
TeKyLIero
KOHTPOJIs1
(mo
MOIYJISIM)

Bec ¢opmbl
MPOMEXKYTOY
HOT0
KOHTPOJISI B
HMTOroBOI
OlleHKe
MPOMEKYTOY
HOTO
KOHTPOJISA

Bec nuTorosoii
OLIEHKH
NMPOMEKYTOUHO
ro KOHTPOJIS B
Pe3yJabTHPYIOLY
el olleHKe
NPOMEKYTOUHBI
X KOHTpoJ1ei

Bec urorosoii
OLICHKHU
NPOMEKYTOYHOTO
KOHTPOJISl B
pe3yabTHPYIOLIeH
olleHKe
NMPOMEKYTOUHBIX
KOHTpoJIel
(cemecTpOBOIi
OLIEHKE)

Beca pesyabTupylomeii
OLICHKHU
MPOMEKYTOUHBIX
KOHTPOJIell  OLleHKHU
HTOrOBOI0 KOHTPOJISl B
pe3yabTHpYIOLIei
OlleHKe UTOr0BOI0
KOHTPOJIs

Buj yueoHoii paGoThl/KOHTPOJIsA

M1t | M2

M1 | M2

M1 M2

KonTtpomsHas pabora (npu naruuuu)

0.5 0.5

YCTHBIH onpoc (npu Hanuuuu)

TecT (npu nanuuuu)

JlabopaTopHbie paOOTHI (npu Haruyuu)

0.5 0.5

[TucemenHBIe JOMAITHHE 3a1aHus (Mpu
Haauyuu)

Pedepart (npu naruuuu)

Occe (npu naruyuu)

[Ipoekt (npu nanuuuu)

Pewenue 3adau

0.5 0.5

Beca pe3ynpTupytomumx oueHox
TCKYIIUX KOHTpOJ'ICﬁ B UTOT'OBBIX
OIICHKaX MPOMEKYTOUHBIX KOHTPOJIeH

0.5 0.5

Beca o11eHOK ITPOMEXKYTOUHBIX
KOHTPOJIEH B UTOTOBBIX OIIEHKAX
IIPOMEXKYTOUHBIX KOHTPOJICH

Bec urorosoii orienku 1-ro
MIPOMEXYTOUYHOTO KOHTPOJIS B
Pe3yIBTHPYIOMICH OLICHKE
MPOMEKYTOUHBIX KOHTPOJICH

0.5

Bec utoroBoii oneHku 2-ro
MPOMEKYTOYHOTO KOHTPOJIS B
Pe3yIBTHPYIOMICH OLICHKE
MIPOMEKYTOUHBIX KOHTPOJICH

0.5

Bec pesynbTupyromei oeHKu
MPOMEXXYTOYHBIX KOHTPOJICH B
Ppe3yNbTUPYIOILEH OLIEHKE HTOTOBOTO
KOHTPOJIA

0.5

Bec UTOroBoro KOHTpoOJIst
(IK3aMeH/3a4eT) B Pe3yIbTUPYIOIIEH
OLICHKE UTOTOBOI'O KOHTPOJIA

0.5

3. Teoperuueckuii 6,10k (yKazviearomca mamepuansvlt, He00X00uMble 011 0CBOCHUA YUeOHOU

npozpammul OUCYUNIUHDL)

3.1. Marepuaisl 1o TEOPETHUECKON YaCTH Kypca

3.1.1. YueOHuk(m);

1. «CTpyKTYypbl TaHHBIX U anropuTMsl Ha Python» aBrop: Huknayc Bupt

! Vue6nblit Moxyns




2. «AnroputMmsl. [loctpoenue n ananu3z» aBropsl: Tomac X. Kopmen, Hapnss U. JleizepcoH,

Ponanwy JI. Pusect, Knudopna ltaiin

3.1.2. YueGHoe(bie) mocobue(s);

Python Documentation (docs.python.org)

4. MDoHIBI OULEHOYHBIX CPEACTB (YKA3bIGAIOMCA MAMEPUANbl, HEOOX00uMble 0/ NPOGEPKU

YPOBHA 3HAHUIL 8 COOMBEMCMEUN C COOEPHCAHUEM YUEOHOU RPOZPAMMbBL OUCYUNTIUHDL).

4.1. [l1aHbl NPAKTUYECKUX U CEMUHAPCKUX 3aHATUI

IIpakTuyeckoe 3ansaTue 1: BBenenue B Python u ero BcrpoeHHbie CTPYKTYPbI JAHHBIX
ITnan: OO630p cunTakcuca Python, paGora co cmuckamu, KOpTEXaMH, CIOBapsIMH U
MHO>KECTBaMHU.

IIpakTnyeckoe 3ansTHe 2: MaccuBBI U CIIUCKH

[Inan: Co3znanue U MHUIMAIN3AlKs MAaCCUBOB M CIIMCKOB, ONE€palvy J100aBJICHUS, yIaJCHUS
Y U3MEHEHUS 3JIEMEHTOB.

IIpakTnyeckoe 3ansiTue 3: CTek U ovepeab

[Inan: Peanuzanus cTteka u oyepean Ha OCHOBE CIIMCKA, IPUMEPHI 3a/1a4 C UCIIOJIb30BAaHUEM
CTEKa U OYEepEeaH.

IIpakTnyeckoe 3anaTHe 4: CBA3aHHBIC CIUCKHU

[Inan: Peanusanust 0XHOCBSI3HBIX U JIBYCBSI3HBIX CIIMCKOB, ON€pAallMd BCTABKH, yIAJCHUS U
IIOMCKA.

IIpakTnueckoe 3ansTHe 5: BuHapHble JepeBbs MOMCKA

[Inan: BcraBka, ynajgeHue U MOUCK 3JIEMEHTOB B OMHAPHBIX JIEPEBBSAX MOUCKA, aTOPUTMBbI
0o0xo0/1a iepesa.

IIpakTnyeckoe 3anaTHE 6: AJITOPUTMBI COPTHPOBKH

[Inan: Peanuzanus my3bIpbKOBOIl COPTUPOBKH, COPTUPOBKM BCTaBKAMHU U BHIOOpPOM,
OBICTPON COPTUPOBKH U COPTUPOBKHU CIIUSHUEM.

IIpakTHyeckoe 3ansTHE 7: AJITOPATMBI IOMCKA

[Tnan: JIuneitHblil 1 OMHAPHBIN TOUCK, IPUMEPHI 3a/1a4 U ONITUMH3ALIKs IOUCKA.
IIpakTuyeckoe 3ansaTue 8: Pexypcus

[Tnan: Peanu3zainus peKypcUBHBIX (DYHKIIHI, TPUMEpPHI 33j1a4 C UCIOJIb30BAHUEM PEKYPCHUH.



4.2. I11anpl NPAaKTUKYMOB

[Tpaktuxym 1: OcHoBBI Python u BcTpoeHHBIEC CTPYKTYPBI TaHHBIX

Templ: Crincku, KOPTEkKHU, CIOBAPU, MHOKECTBA. OCHOBHBIE OIlEpalluy U METOJIBI.
[IpakTukym 2: MaccuBbI M CHUCKH

Temsbr: Coznanue u MoaudUKanus MacCUBOB U CIIHCKOB, MX IPUMEHEHUE.
IIpakTukym 3: Ctek u ouepenpb

Temsbl: Peanuzanus u UCIIOJIb30BAHUE CTEKA U OUEPEU.

[IpakTukym 4: CBsi3aHHBIE CIIUCKU

Templ: OTHOCBSI3HBIE U IBYCBSI3HBIE CIUCKH, OCHOBHBIE OIlEpaliu.

[IpakTukywm 5: JlepeBps

Tewmbl: Peanusaius OvHapHbBIX 1€PEBHEB U OCHOBHBIE ONEPALUH.

[Ipaktukym 6: I'padbl 1 UX aNrOpUTMBI

Tewmsr: [Ipencrasnenue rpagos, anropurMsl norcka (DFS, BES).

[IpakTukym 7: AIrOpUTMBI COPTUPOBKHU

Tewmbl: Peanuzaius pa3nu4HbIX aJIrOPUTMOB COPTUPOBKH, CpaBHEHHE UX (D PEKTUBHOCTH.
[IpakTukym 8: ANTOpUTMBI IOKUCKA

Tewmbr: JIunelHbIl 1 OMHAPHBINA TOMCK, OMTHMHU3AIINS TIOMCKA.

4.3. MartepuaJjibl N0 NPAKTHYECKON YaCTH Kypca

4.3.1. YyeOHO-MeTOANYECKHE MOCOOUS

«ITpakTrueckoe pyKOBOJICTBO IO CTPYKTYypaM JaHHBIX U airoput™Mam Ha Python» aBTop:
HMBanos N.H.

«Anroputmsl Ha Python nns Haunnaromux» aBtop: Ilerpos I1II.

4.3.2. YyeOHbIe CIPABOYHUKH

«CmpaBounuk o Python» aBrop: Cmut k.

«CTpYKTYpbI JaHHBIX U aJITOPUTMBI: CIIPAaBOYHMK IporpamMmucTtay aBtop: Kmapk A.

4.3.3. 3agayHuKHN (IPAKTHKYMBI)

«3aavyHuK [0 CTPYKTYpaM JaHHBIX U anroputMmam Ha Python» aBTtop: bpayn K.

«IIpakTHKyM O QJITOPUTMaM U CTPYKTYpaM JAaHHBIX» aBTOp: /koHCc M.

4.3.4. HarasiAHO-WNIIOCTPATHBHbIE MATePHAJIbI

Hpe3eHTaL[I/II/I N CXEMBbI IO CTPYKTYpaM JaHHBIX U aJITOPUTMAM.



4.3.5. Jlpyrue Buabl MaTepuaJjioB
e HurepakTuBHbIe yueOHbIe MaTepuaibl Ha matdpopme Codeacademy, Coursera u T.11.
4.4. Boripochl ¥ 3aJaHUS JJISI CAMOCTOSITEJILHOM Pa0doThl CTY/IEHTOB
e PeanmzoBaTh U NPOTECTUPOBATH (DYHKIIMHU JJIi OCHOBHBIX OIEPALMii ¢ MAaCCUBAMU H
CIIMCKAaMH.
e Hanmcath pekypcuBHYIO (DYHKIIHMIO JUIs BEIYUCIEHHS (pakTOprana yncia.
e Pa3zpaborarh aNropuT™M MOUCKA IEMEHTA B CBS3HOM CIIHCKE.
e Hamucate nporpammy Juisi COpPTUPOBKH MacCHBa METO/I0M OBICTPOIl COPTUPOBKHU.
4.5. TemaTuka pedeparTos, 3cce M APYrux popm caMoOCTOATEIbHBIX padoT
e (CpaBHUTENBHBIN aHAIN3 AITOPUTMOB COPTHUPOBKH.
e [IpumeHeHHe peKypcuU B pelIeHHH KOMOMHATOPHBIX 3a/1a4.
e  OnTuMu3alus alropuTMOB MOUCKA.
e Peanuzanus u npuMeHeHue rpados B pealibHbIX 33/a4ax.
4.6. O6pa3ubl BApMAHTOB KOHTPOJILHBIX PadoT, TeCTOB M/WJIH APYTrUX (POPM TEKYIIHMX H
NPOMEKYTOUYHBIX KOHTPOJIei
e TecTbl HAa 3HaHNE TEOPETUUECKUX OCHOB CTPYKTYP JAHHBIX U aITOPUTMOB.
o KoHTpoabHbIE paboThI ¢ 33J]auaMH Ha PeaIn3aluIo CTPYKTYP JaHHBIX U aJTOPUTMOB.
e 3ajaHud Ha aHAJIU3 U OLIEHKY 3((HEKTUBHOCTH aJITOPUTMOB.
4.7. IlepeyeHb 3K3aMeHALIMOHHBIX BONIPOCOB
e OOBSICHUTE OCHOBHbBIE KOHIIETILIUN U BUJABI CTPYKTYP JaHHBIX.
e OnuummTe NPUHIMIBI paOOTHI PEKYPCUU U IPUBEIUTE MPUMEPBI.
e KakoBbl OCHOBHBIE aJITOPUTMBI COPTUPOBKHU U UX XapaKTEPUCTUKA?
e B uem 3akimouaeTcs paznuumue Mexay CTEKOM U OYEPEbI0?
Tema 1. BBenenne B CTPYKTYPbl JAHHBIX H AJITOPUTMBI
1. Yro Takoe CTpyKTypa JaHHBIX M 3a4€M OHA UCTIOIb3YyeTCs?
KakoBbI OCHOBHBIE THUIIBI CTPYKTYP JAHHBIX?
OOBbscHUTE Pa3HUILY MEX]Ty TUHEHHBIMU U HEIMHEHHBIMU CTPYKTYPaMHU JaHHBIX.
Uro Takoe abCcTpakTHbIE TUIBI TaHHBIX (ADT)?
[IpuBenuTe npuMepbl AOCTPAKTHBIX THIIOB JIaHHBIX.
Kakne ocHOBHBIE XapaKTEPUCTUKH aJIrOpuT™Ma’?

UYrto Takoe pexypcus U uTepanus?

© N o g B~ WD

HpI/IBeIlI/ITe MMPUMCEPHI 3a1a4, pCIIaCMbIX C ITIOMOIIIBIO PCKYPCHU.



9.  OO®BsCHUTE MPUHITUI PAOOTHI CTEKOBOM MAaIIMHBI.
10.  Yro Takoe ouepenu U rie OHU NPUMEHSI0TCA?
Tema 2. CIUCKH M MACCUBBI
1.  Yro Takoe MaccuB U Kak OH OPraHHW30BaH B NaMITH?
KaxoBbl OCHOBHBIE OMepaliuu ¢ MacCUBaMu?

OOBscHUTE mponecc I[O6aBJ'IeHI/IH " YJAJICHUA 3JICMCHTOB B MaCCHUBC.

2

3

4.  Yro Takoe IMHAMHUYSCKUN MacCHB?

5 OnuiuTe OTINYUE MEXITY MACCUBAMH U CIIMCKAMU.

6 Yro Takoe CBI3aHHLIN CIIUCOK?

7 OnuimmuTe Tpolecc peayin3aly o4epe/id Ha OCHOBE MacCHBa.

8.  Omnwummre mporecc peain3aiuy O9epeid Ha OCHOBE CBSI3aHHOTO CITHCKA.
Tema 3. AJITOPUTMBI COPTUPOBKHU

1.  Yro Takoe anropuT™M COPTUPOBKHU?
Kakue cymiecTByrOT THUIIBI aITOPUTMOB COPTUPOBKH?
OOBbscHUTE IPUHLUI PaOOTHI My3bIPHKOBOW COPTUPOBKH.
KaxoBa BpeMeHHas ClI0)KHOCTb COPTUPOBKHU CIUSIHUEM?
UYro Takoe ObicTpasi cOpTUPOBKA?

Kak paGotaeT nupamuganbHas COpTUPOBKa?

B uem NpeMyIIeCTBa U HEAOCTATKU COPTUPOBKHU BCTaBKaMu?

O N o g B~ WD

B kakux cinyyasx 1eiaecooOpa3Ho HCIOIb30BaTh COPTUPOBKY My3bIPbKOM?

9.  Kakue (hakTopsl BAMSIOT Ha BBIOOP aITOPUTMa COPTUPOBKH Il KOHKPETHOH 3a1a4un?
Tema 5. AIrOpUTMBI MOKUCKA

1.  Yro Takoe anroputm noucka?
Kaxue ocHOBHBIE BUbI QITOPUTMOB ITOMCKA CYIECTBYIOT?

OOBsicHUTE TPUHIHIT PA0OTHI TMHEHHOTO OUCKA.

2
3
4.  KaxoBa BpeMeHHasl CIOXHOCTb JJUHEHHOTO MoucKa’?
5. Yto Takoe OMHAPHBIN MOUCK?
6 B uem pazHuna Mexy TMHEHHBIM U OMHAPHBIM OUCKOM?
7. Kak peanu3oBaTh MOUCK B HECOPTUPOBAHHOM MacCUBE?
8.  Uro Takoe MOMCK IO CTpOoKe?
Tema 6. Pexypcus

1. Yro Takoe pexypcus?
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OO0BsicHUTE TPUHITUT PaOOTHI PEKYPCUBHBIX (PYHKITHH.

KaxkoBa cTpykTypa peKypcuBHOUN GyHKIINN?

Uro Takoe 0a30BbIif cIy4ail B pekypcun?

OOBsicHUTE PEKYPCUBHBIN CITydaii.

B uem npeumyiiecTBa U HEIOCTATKH peKypcun?

[IpuBeauTe mpUMepsI 3a/1a4, PEIIaeMbIX C IIOMOIIBIO PEKYPCHUH.

UYto Takoe peKypCUBHOE MEPENIOTHEHUE CTEKA?

OOBsicHHUTE TpoLIecC BRIYHMCICHUS (PaKTOpHalia YUCIIa C TOMOIIBIO PEKYPCHH.
Kak ¢ momotipto pexkypcuu BeIYUCIUTD yrcia Oudonaudn?

Uro Takoe XBOCTOBasi peKypcusi?

B uem oTiiMume XBOCTOBOW PEKYpCUU OT OOBIUHOM peKypcun?

4.8. O0pa3upbl 3K3aMeHAMOHHbIX OMJIETOB

Tema 1. BBeienne B CTPYKTYPbI JaHHBIX H AJITOPUTMBI

1.
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Uro Takoe CTPyKTypa JaHHBIX U 3a4€M OHa UCIOIb3yeTCs?

KakoBbI OCHOBHBIE THITBI CTPYKTYP JaHHBIX?

OOBsCHUTE PA3HULLY MEXY TUHEHHBIMU M HEJIMHEHHBIMU CTPYKTYpPaMU JaHHBIX.
Uro Takoe abcTpakTHbIE TUIBI TaHHBIX (ADT)?

[TpuBenuTe mpuMepbl A0CTPAKTHBIX THITOB JTaHHBIX.

Kakne ocHOBHBIE XapaKTEPUCTHKH anropuTma?

Yro Takoe peKypcHs U urepanus’?

[TpuBenuTe mprMepsI 3a/1a4, PEIIAEMBIX C TOMOIIBIO PEKYPCHH.

OOBbscHUTE IPUHIUI PabOThI CTEKOBOM MalllMHBI.

Uro Takoe ouepenu u Irje OHU NPUMEHSIOTCS?

Tema 2. CIHCKH ¥ MACCHBBI

1.

2
3
4.
5
6
7

UTO Takoe MacCUB M KaK OH OpPraHU30BaH B MaMsITH?

KakoBbI OCHOBHBIE OIEpaIIU ¢ MACCUBAMHU?

OO0BsicauTe TIpotiece 100aBICHUS M YIAJICHUS JIEMEHTOB B MacCHBE.
Yrto Takoe TMHAMHYECKHN MacCUB?

OnuiuTe OTINYUE MEXAY MACCUBAMU U CTIMCKAMU.

Yro Takoe CBI3aHHLINA CIIHUCOK?

Onumure Imponecc peain3ali OUCpead Ha OCHOBC MacCCHBaA.



8.

Onumure mponecc peajin3alnr 0O4EPECaInu Ha OCHOBC CBA3aHHOT'O CITMCKA.

Tema 3. AIrOpUTMBI COPTHPOBKH

1.
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Yro Takoe airopuTt™M COpTUPOBKU?

Kakwue cymiecTByIoT THUIIBI ITOPUTMOB COPTUPOBKHU?

OOBsicHUTE NPUHIMI PAOOTHI ITy3bIPHKOBOI COPTUPOBKHU.

KakoBa BpeMeHHas CII0)KHOCTb COPTUPOBKH CIIUSIHUEM?

Uro Takoe ObIcTpasi COpTUPOBKA?

Kak paboraer nupamuaibHas cOpTupoBKa?

B 4yem npeumyiecTBa U HEJOCTATKH COPTUPOBKU BCTaBKaMU ?

B kakux cimyyasx 1enecoo0pa3Ho UCI0JIb30BaTh COPTUPOBKY My3bIPHKOM?

Kakwue ¢akTopsl BIMAIOT Ha BEIOOP QJITOPUTMA COPTUPOBKH U1l KOHKPETHOH 3a1a4n?

Tema 5. AIropuTMBI NOUCKA

1.
2
3
4.
5
6
7

8.

Yro Takoe anropuT™ noucka?

Kaxue ocHOBHBIE BU/IbI QITOPUTMOB IIOMCKA CYIECTBYIOT?
OObscHHUTE IPUHLUI PaOOTHI IMHEHHOTO ITOUCKA.

KaxoBa BpeMeHHas CJI0)KHOCTb JINHEHHOTO 1oUcKa?

Yro Takoe OMHAPHBIN MOUCK?

B 4em pa3HuIia MeXAy JIMHEHHBIM U OMHAPHBIM TOUCKOM?
Kak peanuzoBaTh MoMCK B HECOPTUPOBAHHOM MaccuBe?

UTo Takoe MOuCK 1Mo CTpOoKe?

Tema 6. Pexypcus

1.
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Yro takoe pexypcus?

OObscHUTE TPUHLUI PAOOTHI PEKYPCUBHBIX (DYHKIIHH.

KaxkoBa cTpykTypa pekypcuBHON QyHKIH?

Yro Takoe 6a30BbIH ciyyail B peKypcun?

OOBsicHUTE PEKYPCUBHBIN CITydail.

B uem npeumyiiecTBa 1 HEIOCTATKH peKypcun?

[IpuBeauTe mpuMepsl 3a/1a4, PeIaeMbIX C IIOMOIIBIO PEKYPCHUH.

Yrto Takoe peKypCcUBHOE MEPENIOTHEHUE CTEKA?

OOBsicHUTE TpolIecC BBIYHMCICHUS (PaKTOpHalia YUCIIa C TOMOIIBIO PEKYPCHH.
Kak ¢ momoupio pexkypcuu BeIYUCIUTD Yrciia udonauyu?

UTto Takoe XBOCTOBas peKypcus?



12. B 4em oTiuymue XBOCTOBOW PEKYPCHH OT OOBIYHOM PEKYpPCHU?
[ ]
4.9. O0pa3upl IK3aMEeHAUMOHHBIX MPAKTHYECKUX 3aJaHUM
e Peanmu3oBarh OMHApPHOE JIEPEBO IMOMCKA M HAMKMCATh GYHKIIUU JIsI BCTABKH M IIOUCKA
3JICMEHTOB.
e HanmucaTes nmporpammy Jijisi COPTUPOBKH MacCHBA METOJIOM CITHSTHUS.
4.10. baHK TeCTOBBIX 3a/IaHUIi IJIsI CAMOKOHTPOJIs
e MHOXXECTBEHHBIH BBIOOD, MPABIa/JI0Kb U 33/1a4¥ HA HAITMCAHKUE KOJIa 110 TeMaM Kypca.
4.11. MeToaukm pelieHUsI 1 OTBEThI K 00pa3uaM TeCTOBBIX 3aJaHUi

L4 HOI[pO6HI)I€ pelICHUsA U OOBSACHCHHS K TSCTaM U MMPAKTUYCCKUM 3aJaHUAM.

4.12. O6pa3upl SK3aMEHAITMOHHBIX OMIICTOB

MOO BO POCCUICKO-APMSAHCKHNI YHUBEPCUTET
HHCTUTYT MATEMATHUKHW, ®U3UKH ¥ BBICOKNX TEXHOJIOT' I
Kadenpa obmeii ¢pu3nky 1 KBAHTOBBIX HAHOCTPYKTYP

Hanpagsienue: JJIeKTPOHMKA M HAHOYJIEKTPOHUKA
Jucnunmimna: CTpyKTYypbl JaHHBIX U ajaroputmsbl (Python)
(0akanaspmuar |-b1ii Kypc, |-blii cemecTp)

IK3aMEeHALMOHHEBIN OujieT Ne **

Onumure TPUHLIHUIIEI pabOTHl PEKYPCUU U IPUBEAUTE IPUMEPHI.
YT0 TaKkoe CBA3AHHBLIA COUCOK?

1
2
3. Omummre MpoIecc peann3aiui oYeper Ha OCHOBE MacCHBa.
4. 3apgaua.

3aB. kapeapoitOPKH J.b. Alipanersin
20 1.

5. Meroau4yecKuii 0JI0K
5.12. Metoauka npernoaBaHus
5.12.1.MeToaudeckre PEKOMEHJAIMU JUISl CTYJCHTOB IO IOATOTOBKE K CEMHUHAPCKUM,
MPaKTUYECKUM WJIM JaOOpPaTOPHBIM 3aHSATHSAM, 1O OPTaHHW3alUA CaMOCTOSTEIbHOMN

pa6OTLI CTYACHTOB IIPpHU U3YUYCHHUU KOHKpCTHOfI JAUCHUITIIMHBI.



IToaroroBka kK CEMUHAPCKUM 3aHATUAM

1.

N3yuyenue Tteopermyeckoro matepuaja: [lepex KakIsIM CEMHHApOM BHUMATEIBHO
HU3YyYUTC COOTBCTCTBYIOH_[I/Iﬁ pasaci y‘Ie6HI/IKa u JOIIOJTHUTCIIBHBIC MaTcpuraibl,
npeocTaBleHHbIe mpenogaBareneM. OOparuTe BHHMMaHHE HA OCHOBHBIC KOHIICIIIHH,
OIIpeAETICHUS U IPUMEPBI.

KoncnexktupoBanue: CocTaBbTe KOHCIEKT KIIFOYEBBIX MOMEHTOB M BOIPOCOB, KOTOpBIE
HEOOXOAMMO OOCYIWTh Ha CEMHHape. JTO TOMOXET JIydlle IHOHATh MaTepual u
MOATOTOBUTBHCA K AKTUBHOMY YUYaCTHIO B JUCKYCCHUHU.

IIpocmoTp Buaeosieknmii: Eciin 1oCcTynHBI BUACONEKIMU 110 TEME CEMHHApPA, 00s3aTEIBHO
MOCMOTpUTE UX. Buaeoneknyu NmOMOTYT Jydlle YCBOMTh MaTepHal W IIOATOTOBUTHCS K
00CYyK/ICHUIO.

IMoaroroBka BompocoB: Cdopmynupyiite BOHpochl MO TEME, KOTOpPbIE OCTAIUCHh
HETIOHATHBIMH WX TPEOYIOT JOMOJHUTEIBHOTO TOSICHEHHs. JTO TO3BOJHMT BaM aKTHBHEE

y4aCTBOBAaTh B O6CY)KI[6HI/I${X U IIOJIYUaTh pa3bACHCHUSA OT IIPCIIOAaBaTCIIA.

IToaroroBka k MNPAKTUYC€CKUM 3aHIATUAM

1.

IIporpammupoBanue Ha Python: Y6emutech, 4ro 3HaKOMBI ¢ OCHOBaMH si3bika Python.
BbInonHNTE HECKOJIBKO MPOCTHIX YIPAKHEHUH, YTOOBI OCBEKUThH 3HAHMUS.

Pemenne 3apau: ITonpoOyiiTe pemnTh HECKOJIBKO 337ay MO TeMe MPEICTOSAIIEro 3aHITUs
CaMOCTOSITENIbHO. DTO MOTYT OBITh 33J]a4l U3 yUeOHUKA WIN JIOTIOJIHUTEIbHBIX HCTOUHUKOB.
AHaau3 npuMepoB Koaa: O3HaKOMbTECH C PUMEPAMHU KO0J1a, KOTOpBIE OyaAyT 00CyKIaThCs
Ha 3aHATHH. [lonpoOyiiTe MOHATH UX PabOTy M, €CIM BO3MOYKHO, BBIIOJIHUTE MX Ha CBOEM
KOMIIBIOTEPE.

IMoaroroBka k o0cyxaennto: OOCyIWTh CBOM pEHICHUS M TOAXOABI K 3aJadaM ¢
MpenojaBaTesieM U OJHOTPYNITHUKaMU. 3allUIINTE BOIIPOCHI UM POOJIEMBI, C KOTOPBIMU BbI

CTOJIKHYJIUCBH IIPU BBINIOJIHCHUHN ynpa)KHCHI/Iﬁ.

Opranunsanus caMoCTOSITeIbHON PadoThI

1.

IInanupoBanue Bpemenu: CocTaBbTe paclnucaHuE I CaMOCTOSTEIbHOH pabOTHI.
Onpenennre BpeMs UIsl YTEHHUS TEOPETHYECKOTO0 MAaTEpHalIa, BBITOJHEHUS MPAKTHYECKUX
3alaHU U IIOBTOPEHUS U3YYEHHOIO MaTepHalla.

Hcnosb3oBanue JONMOJHUTEJIBHBIX pecypcoB: Bocnons3yidTech IOMOIHUTEIBHBIMU
pecypcamu, TaKUMU KaK OHJIaWH-KYypCbl, BUJICOJIEKIIMM, CTaTbU U OJIOTH, YTOOBI yriyOUTh

CBOM 3HAaHHI 110 TEMC.



Peryasipuasi npakTuka: PeryisipHo BBINOIHSNTE YyIIpa)KHEHUS U 33J]a4d, YTOOBI 3aKPEIUTh
u3y4eHHbIN Matepuai. [locreneHHo yBeMunBanTe CIOKHOCTD 3a/1a4.

OopartHas cBsa3b: O0cyXaaiiTe CBOM pelIeHHs ¢ OHOTPYIITHUKaMHU U IipenogaBareieM. He
CTECHSIMTECH 3a]1aBaTh BOIPOCH! U IPOCUTH Pa3bsCHEHUI.

Pa6ora B rpynmne: CoTpyaHuyaiite ¢ npyrumu crygeHTamu. OOCyKIanTe pemeHus 3a1a4,

JIEJIUTECh OIBITOM U IIOMOTANTE APYT APYTY.



