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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

JlucuuiuinHa HarpaBiieHa Ha (OpMHUpPOBaHHE y CTYAEHTOB (DyHIaMEHTaJIbHBIX 3HAHUN U
HaBBIKOB B OO0JIACTH MPOrpaMMHPOBAHUS M KOMITBIOTEPHBIX Hayk. Llempio Kypca sBisercs
pa3sBUTHE YMEHHUI M HAaBBIKOB pPEIIEHUs MMPAKTHUUYECKHUX 3a/lad C UCIOJIb30BaHUEM s3bika Python,
4TO BKJIIOYAET B ceOsi:

— OByazieHne MeTOJaMHU pealu3alud aIrOPUTMOB M H3YyYEHHE YacTO IMPUMEHSEMbIX
CTPYKTYp JaHHBIX.

— IloHumanue cnennuKy U peanu3auy pa3InyHbIX CTPYKTYP JaHHBIX.

— OcBoeHMe anropuTMOB 00PabOTKU JAHHBIX U TIOJIXOJI0B K X aHAIU3Y.

— HM3yueHne B3aMMOCBSI3U MEX/1y aJITOPUTMAMU U CTPYKTypaMH JJaHHbIX.

B pesynprare mpOXOXAEHUS Kypca CTYIEHTBI CMOTYT HE TONBKO 3(pdexkTuBHO
nporpaMMupoBaTh Ha Python, HO M pa3BUTh aOCTpakTHOE MBILIUIEHWE U PACHIMPUTH CBOU
Hay4HO-TEXHUYECKUH Kpyro3op. Kypc nmomoxer uMm oBiIaaeTs:

— IlpakTuyeckuMu HaBbIKAMHM IPOrPAMMHUPOBAHMS Ha IMPHUMEPE PELICHUs Pa3IMYHBIX
3ajad4.

— OCHOBHBIMU aJITOPUTMAMHM U CTPYKTYPaMH JIaHHBIX.

— Mertonamu aHanu3a v OueHKH 3(pPEKTUBHOCTH AJITOPUTMOB.

— CnocoOHOCThIO K a0CTPAKTHOMY MBIIUICHUIO M INPUMEHEHUIO HAayYHBIX IOJXOAOB B
peLIeHNH 3a]1a4.

2. Mecto aucuunjaunsl B cTpykrype OIl 6akanaBpuara

JucuummHa «AJTOPUTMBI M CTPYKTYpPHl JaHHBIX Ha Python» OTHOCHTCS K 3JIEKTHBHBIM
qucuuiuinHaM biioka 1 m u3ydaercs B TedeHMe OJHOrO ceMecrtpa. s ycrnenHoro ocBOEHUs
JTAHHOTO Kypca CTyJIeHTaM Heo0X0oAUMO 00J1a/1aTh CJIEIYIOIUMU HaBbIKAMU U KOMIIETEHIUSMU:

e YMeHHE JIOTHYHO, apTYMEHTHPOBAHHO U SICHO (POPMYIHPOBATH CBOM MBICIH KaK YCTHO,
TaK ¥ ITMCHbMEHHO.

e CrnocoOHOCTh K CaMOpa3BUTHIO, CTPEMJICHHE K TOBBIIICHHIO CBOEH KBalmU(HUKAIMU U
MacTepCTBa.

e HaBbiku paboThl ¢ KOMIBIOTEPOM AJISl YIIpaBiIeHUs U 00paboTKK HHPOPMAIUH.

e [OTOBHOCTH YYHMTHIBaTHh COBPEMEHHBIE TEHJICHIIMM B 00JIacTU WHOOPMAIIMOHHBIX
TEXHOJIOTHUH.

Kpome TOro, st ycmeumrHoro M3y4yeHMs NaHHOM TUCHMIUIMHBI TpeOyeTcs NpeaBapUTeIbHOE
ocBoeHue kypca «lIporpammupoBanue Ha si3bike Python», a Takxke ycnemHoe oBianeHue
CMEXHBIMHU KypcaMH 1o oO1iel pu3nke 1 MaTeMaTuKe.

3HaHUs, YMEHUS U HaBBIKM, NPUOOPETEHHbIE B paMKaxX Kypca «AJTOPUTMBI U CTPYKTYpHI
naHHbIX Ha Pythony, sBnsitoTcs HEOOXOAMMBIMHU ISl M3YUYEHHS IMOCIETYIOMUX MPOPUIBLHBIX
JUCLUUIUIMH, TPOJYKTHUBHOTO BBIOJHEHHUS HAyYHO-UCCIENI0BATEIbCKOW pabOThl CTYIEHTOB
(HUPC), a Takxe 15 npoaosbkeHus o0ydeHus B MarucTparype.

3. [lnanupyemblie  pe3yjabTaTbl  00y4YeHHMs IO  JUCHUILIMHE, COOTHECEHHbIE ¢
IVIAHNPYeMbIMH pe3yabTaTamu ocBoeHusi OIl 0akanaspuara.

[Ipouiecc u3yueHus: TUCHUILUIMHBI HAapaBiieH Ha (OPMUPOBAHUE CIIEAYIOIINX 3JIE€MEHTOB
kommnereHmii B cootBeTcTBUU ¢ ®I'OC BO, OIT BO u mnpuobpereHus ciaeayromux 3HaHHM,
YMEHHM, HaBbIKOB U (WJIH) OTIbITA IEATEIbHOCTH:

Kon ‘ DopMyJIHpPOBKA IlepedyeHb NJIaHUPYeEMBIX
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KOMIICTeHIIH KOMIIeTeHLIUH pe3yJibTaTOB
o0yueHust

Oo6umenpodeccuoHalbHbIE KOMIIETEHIIUN
OIIK-3. na_OIIK-3.2. 3HaTh:
CrnocobeH IIOHMMATh | JIEMOHCTPUPYET yYMCHHE MPOCKTUPOBATH | — (a30Bble  CTPYKTYPHI
MMPUHIUAIIBI pa60T51 peuieHuc KOHKPETHBIX 3agad JaHHBIX U aJrOPUTMBEI
COBPEMECHHBIX HpO(beCCPIOHaJ'IBHOfI ACATCIIBHOCTH, I pa60T],I C HUMH.
UH(POPMAITUOHHBIX BEIOMpas  ONTHUMAIbHBIC  CIOCOOBI WX
TEXHOJIOTUM U | pelieHus v HCIIONBb30BAHUEM | Y MeTh:
HCIIOJIB30BaTh ~ MX  JJIs1 | COBPEMEHHBIX WH(OPMAITMOHHBIX | _ BbIOMpATh  CTPYKTYpb
pelieHus 3aj71a4 | TEXHOJIOTHA. JAHHBIX W/
NpoecCHOHATLHOM QIrOPUTMBI, Haubolee
JIEATEIbHOCTH. T10IXOJIAIIHE s

pelIeHus] KOHKPETHOMU
3aj1a4u;

CO3/71aBaTh
aJTOPUTMBI PEUICHUS
MaTeMaTHYECKUX
3a7a4;
BBIOUPATH
TOJIXOISATIINE
BbIYUCINTCIIbHBIC
cpeicTBa W METOJIbI,
JUIA pElIeHus 3a1ad B
obnactu
po(heCCUOHATBHOMN
JeSITeTIbHOCTH.
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4. O0beM, CTPYKTYpPA U CO/iePKAHME TN CHUTITHHBI
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Ounasn ¢popma o0yueHus

Buabl yueOHbIX 3aHATHI,
BKJIIOYasi CAMOCTOSITEIbHYIO PadoTy
CTYIEHTOB,
M UX TPYA0EMKOCTh
(B akageMH4YeCKHX 4acax)
®opMbl TEKYLIET0
Tembl (pa3aesbl) = KOHTPOJISl yCIIeBaeMOCTH
Ng HHCHHHJ‘["H[}I, 8 KOHTaKTHaﬂ paﬁOTa
n/n HX COJIepKaHne = ®opmMa NpPOMe;KyTOUHOI
) =
© 0 ) = | 3 s aTTecTalluu
S 3 E | E x| %
- 2 = S1EE E 4 (no cemecmpam)
=| | &| E|E& EE
= <N = ) =5 & = @
X = < = < 3 o ©
) = Q, > =~ = S
= X 15} o o Bl o =
< te) ) 5] g )
E| g g |E =
= = S
Kontpons no pesynabratam
1. |JluHeiHbIe CTPYKTYPHI JaHHBIX | 4 2 4 2 BBITIOJTHEHYSI TAOOPATOPHBIX
pador
2. | PexypcuBHas oOpaboTka 4 2 4 1 2 Kontpons no pesynbratam




HUEePAPXUICCKHUX CIHUCKOB BBITIOJTHEHHS JTA00OPATOPHBIX
pabor

KoHTponb o pesynbratam
3. |HepeBbs u neca 4 2 4 2 BBITIOJTHEHHS JTa00PATOPHBIX
pador

KonTpons no pesynabraram
4. | McueprbIBaronIuii MOUCK 4 2 4 2 BBITIOJTHEHHS JTa00PATOPHBIX
pador

Kontpois no pesyiabratam
5. | beICTpBI TOUCK 4 2 4 2 BBITIOJTHEHUS JTA00PaTOPHBIX
pador

KonTpons no pesynabraram
6. |CopTtupoBka 4 2 4 1 2 BBITIOJTHEHHS JTa00PATOPHBIX
pabor

Kontposs mo pesynbratam
7. | Anroputmbl Ha rpadax 4 2 5 2 BBIMOJTHEHUS J1a00PaTOPHBIX
pabor

KonTpois o pe3yasraram
NP-mtonHBIE M P pesy

8. 4 3 5 1 2 BEITIOJTHEHHS Ta00PaTOPHBIX
TpyZHOpEIIaeMbIe 33141 paor

0,3 2,7 3auér

HTroro

72 waca 17 | 34 2 103 | 18,7

Conep:xanue pa3e/ioB IUCHUIIHHBI:
Paznen 1. Jluneiinvie cmpykmypuot 0annpix

CtpykTypel nAaHHbIX W anroput™mbl. CrTek, ouepeap M JEK Kak  JIMHEHHBIE CIHCKHU
(mocnenoBaTeNnbHOCTH) ¢ OTPaHMYEHHBIMUA Habopamu ornepanuii (qocryna). Ctek, ouepeab U JIeK
KakK a0CTpaKkTHbIE TUIIBI JAHHBIX: (YHKIMOHAJIbHBIE CIICLU(pHUKAIMU U akcHOMBI. [IpeacraBnenue
U peanu3anus (HerpepbIBHAs, CCbUIOYHAS B CBSI3aHHOM MaMsATH U Ha 0a3e BEKTOpa).

[TpuMmeps! alropuTMOB, UCTIONB3YIOIIUX CTEK, 0YepEb, AEK.

Paznen 2. Pekypcuenas oopadomka uepapxuieckux cnuckos

PexypcuBHoe ompenenenue u  (yHKIMOHaJIbHas cHenu@ukanus JIMHEHHBIX  CIHMCKOB.
PexypcuBHoOe omnpezeneHne U GyHKIMOHANIbHAS CHEU(PUKALNS HEPAPXUUECKUX (HEITMHEWHBIX)
CIUCKOB M S-BblpakeHUW. ba3oBble QYHKIMM (MHAUKATOPBI, CENEKTOPbl, KOHCTPYKTOPHI).
Toueunast popma 3anucu S-BeIpayKEHHIHA.

3anucu ¢ BapuWaHTaMHM B A3BIKAX BBICOKOTO YpoOBHA. IIpencraBneHue S-BeIpaXXeHUN U
peanu3anys 6a30BbIX (YHKIMNA Ha S3bIKaX BHICOKOTO YPOBHSL.

OnemMeHThl GYHKIMOHAIBLHOTO MPOrpaMMHUPOBAHUS U PEKypCUBHAs 00padoTKa S-BbIpaKeHHUH Ha
A3BIKaX BBICOKOTI'O YPOBHSI.

[Tpumepsl HCTIONB30BaHUS HEJNMHEWHBIX CIUCKOB: JIuddepeHrupoBaHue CUMBOJINYECKUX
BBIPAXEHU, IEHCTBUS C IOJIMHOMaMH MHOTMX NIEPEMEHHBIX.

Paznen 3. lepeeva u neca




Onpenenenne aepeBa, Jieca, OWHapHOTO jaepeBa. ['paduueckoe W TekcToBOE (CKOOOYHOE)
npezcrasieHue yeca. Crenudukanus aepesa, jeca, OMHApHOTo JepeBa: 0a3oBble QYHKIMU U
aKCUOMBI. EcTecTBeHHOE COOTBETCTBUE OMHAPHOTO JepeBa U Jieca.

OO6x0/pI OMHAPHBIX JEPEBBEB: PEKYPCHUBHBIE U HE PEKypCUBHBIC alropuTMbl. OOX0/IbI JepeBa
WK Jieca.

[IpencraBiaenus W peanu3alMd OWHAPHBIX JIEPEBHEB: CCHUIOYHAS peaju3als B CBSI3aHHOMH
NaMsITH, CCBUTOYHAS peain3alis OrpaHHYSeHHOT0 OMHAPHOTO JiepeBa Ha 0a3ze BEKTOpa.
[TpomnThie OMHApHBIE AEPEBHS: MPEACTaBICHUE, 00X0, BKIIOYCHHUE.

[Tpumep ucmonb3oBaHUs OMHAPHBIX JCPEBHEB B 3a/lau€ YMAaKOBKH COOOIICHUH: TpepUKCHBIE
KO/bl U OMHApHBIE JepeBbsi, MeTo] KoaupoBaHusi Pano-llleHHOHa, KpUTEpUN ONTHUMAIBHOCTU
KOJla, alroOpuTM KoaupoBaHus (cxaTtusi)) mHpopmamuu no XaddmeHny (mocTpoeHHe IepeBa,
KOJMpPOBaHWE W  JCKOAMPOBAHHUE), JOKA3aTeNLCTBO ONTUMAIBHOCTH Koia Xaddmena,
HepaBeHCTBO Kpadra, Teopema KOTUpOBaHHS B OTCYTCTBHE IIymMa (SHTPONHIHAS OIICHKA
cpeaHel AuHbBI Kona). Jlnnamuueckoe koauposanue mno Xaphmeny.

Paznen 4. Hcuepnwviearowuii nouck

[Touck c Bo3Bpamenuem (backtracking). OOmmii amroputm. [lpumep: 3amaga o depssx.
YcoBepuieHcTBOBaHMs. OlieHKa CIOKHOCTH BbIMONHEHUs: Meto], Monrte-Kapno.  Jpyrue
CHOCOOBI TPOTPAMMHUPOBAHMSI TOWCKAa C BO3BPALICHHWEM: pPEKYpCHS U HCIHOJIb30BaHUE
MaKpOCPECTB.

Merton BetBelt u rpanui. OOmas cxema. 3ajjaua KOMMUBOSDKEpA: pPELIEHHE METOJIOM BETBEH U
IpaHull. ODBPUCTHYECKHE METOJbl: Osmxkaiiero cocena, Omwkaiimero roponaa. OueHku
IpUOIMKEHUS.

Junamuueckoe nporpammuposanue. [Ipumep (kpartyaiimii myTh B CIIOMCTON ceTH) M oOIuas
ujes. 3aaada onpeaeIeHus MopsAKa YMHOKEHUS IIETTOYKHA MaTPHIL.

Paznen 5. bvicmputii nouck

[Touck u gpyrue omepanuu Haj Ttabnmunamu. [locnmegoBaTenbHBIE W OWMHAPHBIA TTOWCK.
bunapubeie nepeBbs mnoucka. CrydaiiHple OuHapHBIE JepeBbs Moucka. [loacder uumcna
CTPYKTYpPHO pa3iMuYHbIX OWHApHBIX JEPEBbEB C 3aJaHHBIM 4YMCIOM Y350B. CpenHee Bpems
MIOMCKA B CITyYaiHbIX JAepeBbsiX. PaHoMHU3upoBaHHbIE OMHApHBIE AepeBbs noucka (Treaps).
OnTtumanbHble OMHApHBIE JEpeBbs IOHUCKA. AJTOPUTM MOCTPOEHUS ONTUMAJBHOIO JEpeBa.
Xopoue OWHapHble AepeBbs Moucka. COadaHCUPOBAHHBIE IO BBICOTE OWHApPHBIE J1E€PEBbS
(ABJI-nepeBbs).  Bxmouenne B ABJl-mepeBo.  Uckmouenue u3z ABJI-nepeBa. Orienka
CJIO)KHOCTU B XyAleM ciydae: JepeBbs dubonauun. Peanuzanus ynopsioueHHbIX JIMHEHHBIX
cnuckoB Ha 0aze ABJI-nepeBbeB WM paHIOMH3UPOBAHHBIX JiepeBbeB. Onepanuu Moucka,
BCTaBKH U yJaJI€HMs DJIEMEHTOB; ONEpalliy CLETIJICHUS U PACILEIICHHsI CIIUCKOB.

2-3-nepeBbsi. b-nmepeBbs. MeTon moucka € UCHOJB30BaHMEM (PYHKIMHM PAacCTaHOBKHU
(xemupoBaHue). PaspelnieHne KOIIM3UI: METOJX BHYTPEHHMX M BHEUIHMX IETIOYEK, METOJ
OTKpeITOM anpecanuu. KoadduimeHnt 3arpys3ku, OIEHKH CIOXHOCTH. BbIOOp (yHKINH
paccTaHOBKM. 3ajada IoOHUcKa mNoacTpoku. Anroput™m Kayrta-Mopuca-Ilparra. Anropurm
boyepa-Mypa.

Paznen 6. Copmupoeka

3anavya cOpTUPOBKY (BHEIIHEH 1 BHyTpeHHel). CopTHpoBKa BCTaBKaMM, 0OMEHaMU, BBIOOPOM.
beictpas coprupoBka Xoapa. Ilpouenypa paspenenus. PexypcuBHBIM M HE pPEKYpPCUBHBIN
AITOPUTMBI OBICTPOI COPTUPOBKHU. AHANN3 CIOXHOCTH. ONTUMH3aIUs MPOrpaMMbl (HEMOoIHAas
coprupoBka). IlupamunanshHas coptupoBka (HeapSorting): TypHupHas COpPTHPOBKA,
MIOCTPOEHNE MHPAMHUIBl W TOJHOE YNOpSAAOYEHHE. AHAIN3 CIOKHOCTH  alrOPUTMA.



Pacnpenensitoniast  (mopaspsinHasi) copTupoBka. CpaBHEHHE aIrOPUTMOB M IpoOrpamMm
BHYTpEHHEH COpPTHUPOBKU. HIDKHsS rpaHuIla CIOKHOCTU 337aud COPTUPOBKU. OnTUMaibHas
coptupoBka. BHemnss coptupoka. [Ipocroe cinusinue. EctecTBeHHOE ClUsIHUE.

3ajaya MOMCKa MEIMaHbl: aAJITOPUTM XO0apa, TMHEUHBIN aNrOpUTM. AHAJIU3 CII0KHOCTH.

Paznen 7. Anzopummet na zpaghax

['padsl: onpeneneHus u npuMepsl. YnopsaoueHnsli rpad. IIpencraBnenus rpados: maTpuna
WHLWJICHINHN, MaTpuua CMEXKHOCTH, CIUCOK Tap, CTPYKTypa CMEXHOCTH (CHHCKH
uHIMIEeHTHOCTH). [IpeoOpazoBanus npeacrasieHuii. OCTOBHBIE epeBbs rpada. MuHuMansHOE
ocTOoBHOE JepeBo. Teopema "o muHHUManbHOM peOpe". JKamupiii  anmroputm (Kpackan).
Anroputm "Ommkaiimero cocemna” (Ilpum, [elikcrpa). [lowck B rpade: aqropuTM MOMETOK.
[Touck B mupuny. [lTouck B riyOuny. CBsi3HBIE KOMIIOHEHTHI. AnTopuTM ciiokHoctn O(m*log
n) NOCTPOEHHUS MHUHUMAaJIBbHOTO ocToBa. llocTpoeHue M CBOICTBa OCTOBHBIX JIE€PEBLEB INpU
MoucKe B TyOuHy U B upuHy. [lonck B riryOuHy 1 Tomonorudeckas coptuponka. Haxoxnenue
KOMITOHEHT JBYCBS3HOCTH: TOYKM COWIEHEHHS rpada ¥ uX CBOWCTBA B TIIyOMHHOM OCTOBHOM
JepeBe. AJNrOpUTM HaXOXACHUS KOMIIOHEHT ABYCBSI3HOCTU. CuibHas CBSI3HOCTh. Ilouck B
nIyouHy B oprpade. ANTropuTM HaXOXACHHS CHIIBHO CBS3HBIX KOMIOHEHT. Kimku. AnroputM
nopokaeHust Kk rpada. Kparvaitmme nytu B rpade. Kpartuaiimme myTu oT GuUKCHUpPOBaHHOMN
BepminHbl. Ciydail HEOTpHIATENIbHBIX BecoB: anroputMm Jleiikcrpel. Anroputm Dopnaa-
bennmana. Kparuaitmue nytu B O6eckoHTypHOM rpade. Kpartuaiimme myTd Mexay BceMu
napamMu BepiirH. Marpuiia CMEXHOCTH, MaTpulla JOCTHKUMOCTUA U TPAH3UTUBHOE 3aMbIKAHUE
OTHOLLEHHUS, AIrOpUT™M Yopmamia. Anroput™m @ioiiga-Yopuamia BbIUUCICHUS PacCTOSHUN
MEXJly BCEMH I1apaMH BEPLINH, OJHOBPEMEHHOE IIOCTPOEHUE Ty TEH.

Paznen 8. NP-noansie u mpyonopeuiaemoie 3a0auu

MaccoBast 1 uHAMBHAyallbHas 3aaayd. CIO0XKHOCTh ajJrOpUTMa U KOJUPOBAHUE BXOJHBIX WU
BBIXOJHBIX JaHHbIX. [lonmMHOMManbHbIE anroputMmbl U kinace P. HenerepmuHupoBaHHbBIE
anroput™msl 1 kiacc NP. Paznuunbie popMbl IOCTAaHOBKH 33/1a4 KOMOMHATOPHON ONTHUMU3ALUU:
ONTUMU3AIMOHHAS, BbIUMCIUTENbHAs, (popma pacrno3HaBaHusd. IIpumepsl. IlonmHomuanbHas
npeoOpaszyeMocTs 3a1ad. NP-tpyansie u NP-nonnbie 3aiaun. 3ajada o BHIIOJTHUMOCTH OyJieBa
BBIpa)KEHUS, TPEACTABICHHOI0 B KOHBbIOHKTUBHOM HOpMaibHOI ¢opme. [lokazaTenscTBo NP-
MOJIHOTHI 33/1a4M O BBHINOJHUMOCTHU. [IpeoOpa3zyemMocTh 3a1auu O BBINOJIHUMOCTH B 3aJady O 3-
BBINMOJIHUMOCTH. [loNMHOMUANBHOCTE 3ajjaud O 2-BBINOJHUMOCTH. 3ajada O KIUKe Tpada.
[IpeoOpazyeMocTh 3a1auu 0 3-BBHITOJIHUMOCTH B 33J1a4y O KJIMKE. 3aa4a 0 MHOTOTIPOIIECCOPHOM
pacriucauuu (MIIP). IIpeoGpasyemocts 3amaun o kiauke B 3amgayy o MIIP. 3agaua o 0-1-
prok3ake u kpunrorpadus. [Ipaktuueckoe pemenne NP-nonHbIx 3a1a4.

5. O0pa3oBaTe/IbHbIC TEXHOJIOIMH, B TOM YHCJE TEXHOJOIMH IEKTPOHHOI0 O0y4YeHUS U
AUCTAHIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOIMH, HCIOJb3yeMble MPH OCYLIEeCTBJICHUH
o0pa3oBaTe/IbHOIO NpoLecca Mo JMCHUIIINHE

B mporecce oOy4eHus HCTIONIB3YIOTCS CIEAYIONNE 00pa30BaTeIbHBIC TEXHOIOTHH:

BBoaHasi Jieknusi — JaeT MEPBOE IEIOCTHOE MPEACTABIEHUE O JNUCUUIUIMHE U
OPUEHTHUPYET CTYJEHTAa B CUCTEME W3YyYECHUS NAHHOW AMCUUIUIMHBL. CTYyAEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJa4aMU Kypca, €ro poJIbl0 M MECTOM B CHUCTEME Y4YEeOHBIX IUCIHILIAH U B
CHUCTEeME TIOATOTOBKHM B IenioM. JlaeTcsi kpaTkuii 0030p Kypca, HMCTOPHSI Pa3BUTHS HAyKd W
MPAKTUKH, TOCTHKEHUS B ATOU cdepe, MMEHa U3BECTHBIX YUCHBIX, U3JIaraloTcs MepCreKTHBHbBIE
HamnpaBJIieHUs ucciaenoBaHuil. Ha 3To  JeKIMM  BBICKA3bIBAIOTCS  METOJIMYECKHE U



OpraHu3allMOHHBIE OCOOEHHOCTH padOThl B paMKaX JaHHOM IUCLUIUIMHBL, a TaKXKe JaeTcs
aHaJIU3 PEKOMEHIyeMOM yueOHO-METOIMUECKOM JTUTEPaTypPHI.

AkajeMu4ecKas JIGKIUs C JJI€MEHTAMH JeKnuHu-0eceabl — IOCIENOBATEIbHOE
U3JI0KEHUE MaTepualla, OCYILECTBIIIEMOE IPEUMYILECTBEHHO B BUJIE MOHOJIOIa IIPETIOAABATEIS.
OneMeHThl JleKIMu-Oecenbl 00eCHeunBalOT KOHTAKT IpenojaBareis ¢ ayIJuTopueH, 4To
MO3BOJISIET TPUBJIEKATh BHUMAHUE CTYJICHTOB K HaubOoyiee BaXKHBIM TeMaM JIHCLUIUIAHBL,
aKTUBHO BOBJEKaTb MX B y4eOHBIN Ipolecc, KOHTPOJIUPOBATh TEMI H3JIOKEHHUS Yy4eOHOro
MaTepuaia B 3aBUCUMOCTHU OT YPOBHS €r0 BOCIIPUSTHSL.

IIpy  uTeHMm  JeKUMM  HCNOJB3yeTCS  TEXHONOTHA  MPOOJIEMHOr0  0OydeHUus
(mocnenoBaTenbHOE M II€JICHANPABICHHOE BBIABMKEHHE IIepes CTYACHTOM I03HABaTENIbHBIX
3a/1a4, paspemias KOTOpble CTYJIEHThl aKTMBHO YycBauBaroT 3HaHus). Kypc mnocrpoeH Ha
OPUHIUIIAX CHCTEMHOTO TOAX0Ja K OTOOpY MHpPOrpaMMHOTO MaTepuana W OIpeesICHUI0
II0CJIEI0BATEIBHOCTH €r0 M3Y4YEeHHs CTyIEHTaMHM, YTO IpelycMaTpuBaeT IiyOokoe H3ydeHue
mpeaMera.

IIpakTH4eckoe 3aHsITHE — 3aHATHE, IOCBSILEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH H
HABBIKOB U 3aKPEIUICHUIO NIOJYyYEHHBIX Ha JEKIUU 3HAaHUH.

KoncyabTanum — Buja ydeOHBIX 3aHSATHH, SBISIOMIMAKCS OJHOM M3 (GOPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyJeHTOB. Ha KoHcymbTamusx 1o npocb0e CTYJEHTOB
paccmarpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHI NpU OCBOCHMM Marepualla JUCLUIUIMHBI,
IpernojaBaresb OTBEYAaeT HAa BOIPOCHI CTYAEHTOB, KOTOPbIE BO3HHUKAKOT Yy HHUX B IpoLecce
CaMOCTOSITENIbHOM paOOThI.

KoHnTponps kadyecTBa yCBOCHHS NMPOTPaMMHOIO MaTepHalia MPOBOIUTCS C Y4€TOM paboThI
CTYZCHTOB Ha JICKLIUAX U JJAOOPATOPHBIX 3aHATHUSAX.

CamocrosiTenbHass paboTa CTYAEHTOB 3aKjIO4aeTcs B IMPOopabOTKEe KOHCIIEKTa JIEKIH,
U3YYEHUH DPEKOMEHJOBAaHHOW JIMTEpAaTypbl, BBIIOJIHEHWU JOMAalIHUX ¥ HWHAWBUYaJIbHBIX
3a/laHUN.

B npouecce 00y4eHuUs: HCHOIB3YIOTCS CIEAYIOIUE TEXHOIOTUU IEKTPOHHOIO 00y4eHUs
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOIOIHH:
DJIEKTPOHHAs1 BepcUsl YUeOHOIro Kypca «AJITOPUTMBI M CTPYKTYPbI JAHHBIX HA
Python» B koTOpOM:
- TPEICTaBJICHbI 33JaHUS ISl CAMOCTOSATENBHON pabOTHI O TEMaM JIUCIUILIUHBI;
- IPEICTaBJIEHBI TEKCTHI JIEKIIMH 10 TEMaM AMCLMIIIINHBL;
- TpPEICTaBIE€H CIHUCOK y4eOHOW JUTEepaTypbl, PEKOMEHAYeMOW [UIsi OCBOEHUS
JUCLIUIINHBL,
6. IlepeyeHb JIMUIEH3HMOHHOTO M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOIO0 IPOIPAMMHOIO
ol0ecrevyeHusi, HMCNOJb3YyeMOr0 IPH OCYLICCTBJICHHM 00pa30BATEJILHOIO Ipolecca Io
AUCHUILINHE

B mpouecce ocymectBieHuss o0Opa3oBaTeNpHOrO Ipolecca MO  JUCHUIUIMHE
UCIIOJIBb3YIOTCS:

— penakTop nmporpaMMmHoro koaa Sublime Text 4;

— s3BIK porpamMmmupoBanus Python 3;

— cHCTeMa KOHTPOJIS BepCHil git;

— meccenpkep Telegram;

— OC Linux.

JJIA q)OpMHpOBaHI/IH MaTepI/IaJ'IOB JJIA TeKymero KOHTpOJ'IS[ YCHeBaeMOCTI/I 158 HpOBe}IeHI/ISI
MPOMEKYTOUHOM aTTeCTaIMH, IS (OPMUPOBAHUS METOIUUCCKUX MATEPUAIIOB 110 TUCIUILTHHE:

— mporpammsbl AsciiDoctor;

— Microsoft Visual Studio Code.



7. IlepeyeHb CcOBpeMeHHbIX MNPOQecCHOHAIBHBLIX 0a3 [JaHHBIX M HH(OPMALUOHHBIX
CIPABOYHBIX CHCTEM, HCIIOJIb3yeMbIX P OCYHIECTBJIEHNH 00Pa30BaTeJIbLHOI0 MpoLecca mno
AMCUUIIMHE (TPH HEOOXOAMMOCTH)

B mpomecce ocymiectBieHHs ~— 00pa3oBaTENBHOrO — Tpolecca MO  JAUCHUIUIMHE
UCIOJIB3YIOTCS:

ABTomarusupoBaHHass — OubiamoreuHo-uHpopmannonnas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOW M  JIONOJHHUTENbHOW y4eOHOW JIMTEpaTypbl, pPecypcoB
HHG(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «MHTepHeT» (MpH HEOOXOAMMOCTH),
PeKOMeH/IyeMbIX /IJIs 0CBOEHUS I CHMIIJIMHbI

a) OcHOBHas UTEpaTypa:
1. Anroputmsr: moctpoenue u ananmms. / T. Kopmen, Y. Jleizepcon, P. Pusecr, K. lITaiis;
nep. ¢ auri. M. B. Kpacukosa, H. A. Opexosoii, B. H. Pomanosa - 2-e uza. M.: Buibsimc,
2012. 1290 c.
2. Axo Anbdpen B. CTpyKTypbl JaHHBIX U aTOPUTMBL: Yuel. mocoOue ams By30B. / A. B.
Axo, JIx. 3. Xonkpodt, k. 1. Yneman. I[lep. ¢ aarn. - M.: Bunbsmc, 2000. 382 c.

0) JlononHuTEAbHAS IUTEPATYpA!
1. Bupt H. Anroput™msl u ctpyktypsl ganubix: [lep.c anrn. / H.Bupr - 2-e uza.,ucnp. - CII6.:
Hesckuii {uanexrt, 2001. 352c.

9. MaTepunajibHO-TeXHH4YecKasi 6a3a, HeoOXoAuMasi /151 OCYLeCTBIeHHS 00pPa30BaTEJIbLHOIO
npouecca no AUCUMILINHE

-y4eOHbIe ayAUTOPUHU IS IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA;

- yueOHble ayIUTOPUM Ui IPOBEIEHUS NMPAKTHUECKUX PabOT, B TOM UYHUCIIE C UCHOJIb30BAHUEM
KOMITBIOTEPHOU TEXHUKH;

- yueOHbIe ay TUTOPUHU JJIsl IPOBEICHHSI IPYNIOBBIX U UHANBUIYAIbHBIX KOHCYJIbTAIINH,

- yueOHbIE ay TMTOPUU JJISl IPOBEACHMS TEKYILIIETO KOHTPOJIS M MPOMEKYTOUYHON aTTeCTallNN;
-IOMELIEHUS JJI1 CAMOCTOSITEIbHON paOOTHI.

[TomemnieHust Ay caMOCTOSITENBHON pabOThl O0YYarOIIMXCs OCHAIEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTu «MHTepHeT» M obecredeHuem AocTyna B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa3oBarenpHyo cpeny Apl'Y.

Yucno nocaoyHbIX MECT B JIEKIIMOHHOM ayJUTOpUU OoJjblle JUO0 paBHO CHHUCOYHOMY
COCTaBy IOTOKAa, @ B ayJUTOPUU JJIsl MPAKTUYECKUX PadOT — CHUCOYHOMY COCTaBy IpYyMHIIbI
00ydaronuxcs.

ABTOpBI:

Homent xadenper [[TuMO, K.T.H. N.B.AnajibkoB



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

IMpuaoxenne Nel k padoyeil nporpaMMme I CIUANINHbBI
«AJTOPUTMBI U CTPYKTYPHI 1aHHBbIX Ha Pythony

DoH/1 OLIECHOYHBIX CPEACTB
JJ1S1 IPOBe/IeHUsI TEKYIIero KOHTPOJISA YCIeBaAeMOCTH
U IPOMEKYTOYHOM ATTECTAIlUM CTY/IEHTOB
10 JMCHHUIIHHE

1. TunoBbIe KOHTPOJIbHBIC 3aIaHUA WX UHbIC MAaTCPHUAJIbI, UCITI0JbB3YEMbIEC B IIPpOo1ECCe
TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Tekyumii KOHTpOJIb YCIIEBAEMOCTH OCHOBAH HA aHAJIU3€ BBIMOJHEHUS CaMOCTOSTEIbHBIX
3aJaHUH.

3agannsd 1J19 CaMOCTOAATEIbHOM PadoThI
3aganus no reme «JIMHeMHbIE CTPYKTYPBI JaHHBIX)

Pazpaborats ki1acc, peasiu3yroniuii CTex.
Pa3paboraTh Ki1acc, peaau3youuii ouepeb.
Pa3zpaborats Kiacc, peaqu3yromnuii 1ex.

3aganus no teme «PexkypcuBHas 06paboTKa HepapXUUECKUX CIIUCKOBY

Pazpaborats kitacc, peasiu3yronuil JMHEHHBINA CIIUCOK.

Paspaborath Kiacc, peanu3yonpil nepapXuaeckuii (HeTMHEeWHBII) CITUCOK.
PeanuzoBaTh urepaTop Mg IUHEHHOTO CIKCKA.

Peanm3oBars urepaTop s HEIMHENHOTO CIIMCKA.

33}13HI/IH 1o TeMe «Z[epeBLfI u Jcca»

PaspaboraTh Ki1acc, peanu3yronuii OuHapHOE 1epPEeBO.

Pazpaborats Ki1acc, peaqu3yromiuii jiec.

Pa3paboraTh Ki1acc, peanusyronuii 00xoa OMHAPHBIX IePEBhEB Ha 0a3e PEKYpPCHUBHBIX
AIITOPUTMOB.

Paspaborath Ki1acc, peanu3yronuii 00xoa OMHApHBIX JIepEBLEB Ha 0a3e HEPEKypPCHUBHBIX
AIITOPUTMOB.

Pa3paboraTs Kiacc, peanu3yronmii orpaHu4eHHoe OMHApHOE JIepeBO Ha 0a3e BEeKTopa.

3ananus no reme «lcuepnbIBaONINI MTOUCK»

Pa3paboTats ki1acc, peaqu3ylomuil alropuTM noucka ¢ Bo3spauienueM (backtracking).
PazpaboTath Ki1acc, peaqu3yromuii MOMCK ¢ BO3BPAICHUEM TP HCITOJIb30BAaHUH MaKPOCPEICTB.
Pa3paboTats kiacc, peaqu3yIomuii METOI0M BETBEH U IPaHUIL.

PazpaboTaTh kiacc, peanu3yronuii MOMCK KpaTyanIlnero myTH B CJIOUCTOMN CETH.

3apanus mo reme «bBICTPBIN TOUCK»

Pa3zpaboTaTh Ki1acc, peaqu3yromui Mocae10BaTeIbHBIN TTOWCK.
Paspabotats kiacc, peann3yromuii OMHAPHBINA MOUCK.



Pa3paboraTh Ki1acc, peaau3youuii MoUCcK ¢ MOMOIIBI0 PaHI0MU3UPOBAHHBIX OMHAPHBIX
nepeBbeB noucka (Treaps).

Pa3zpaboTaTh Kiacc, peanu3yroIui yropsIoueHHbIC TUHEHHbIE CTUCKH Ha 0aze ABJI-nepeBbeB
WM PaHIOMU3UPOBAHHBIX JIEPEBHEB.

Pa3zpaboraTe omepanuu MOWCKa, BCTAaBKM M yAaJCHHs 3JEMEHTOB; ONEpaluy CIEIJICHUS U
pacIlenIeHNs] CIIICKOB.

Peanuzanus pemenus 3a1ada noucka nojactpoku (anroputm Kuyra-Mopuca-IIpatTta unu
anroputm boyepa-Mypa).

3aganus no reme «CopTUPOBKa»

Pa3paborats kiacc, peaqn3yomuil COpPTUPOBKY BCTaBKaMHU.

Pa3paboraTh Ki1acc, peaau3youi COpTUPOBKY 0OMEHaMHU.

Pazpaborats ki1acc, peaiu3yronifii COpPTUPOBKY BHIOOPOM.

Pa3paboraTh Ki1acc, peaau3youuii ObICTpYI0 COPTUPOBKY Xoapa.

PeanuzoBaTh peKypCHBHBIN U HE PEKYPCUBHBIN aITrOPUTMBI OBICTPOH COPTHPOBKH.
PeanuzoBath nupamuaansHyto coptupoBky (HeapSorting).

[TpoBecTu cpaBHEHHE AITOPUTMOB U ITPOTrPAMM BHYTPEHHEN COPTUPOBKH.

3aganus no TeMe «AJITOpUTMBI Ha Tpadax»

Pazpaborats kiacc, peaqu3yomuil yropsoueHHbIN rpad.

Pa3paboraTh Ki1acc, peaqu3youui mocTpoeHHe MUHUMAaIbHOIO OCTOBHOTO JIepeBa.
Pa3paborats kiacc, peanu3yrouuil IOUCK B LIMPUHY.

Pa3paboraTh Ki1acc, peaqu3yIouuii MoucK B riryOuHy.

PaspaboTats ki1acc, pean3yIomuii MOUCK B TIIYOHHY U TOMOJIOTHYECKYIO COPTHPOBKY.
Pa3paboraTh Ki1acc, peaqu3youil anroput™M HaXo>kKJI€HUsT KOMIIOHEHT JIBYCBSI3HOCTH.
Pazpaborats kitacc, peaqu3yromnuil mMouck B TIyOuHy B oprpade.

Pa3paboTath Ki1acc, peaqu3yromuil Haxoxk/IeHNe KpaTyaiiero myT1 oT GUKCHpOBaHHON
BepIlKHBI (anroput™ Jlenkctpsl, anroputm @opaa-bemnmana).

3aganus no reme «NP-1oyiHbIe U TpyAHOpEIIAEMbIE 3aJaUM»

[TokazaTh CIOXKHOCTH QJITOPUTMA U KOJIMPOBAHUE BXOJIHBIX U BHIXOJIHBIX JIAHHBIX.

[Tokazate  pasnuyHble  (GOPMBI  TOCTAHOBKM  3a7a4  KOMOMHATOPHON  ONTHUMH3AIUU:
ONTUMHU3AIMOHHAs, BEIYUCIUTENbHAS, JOpMa pacrio3HaBaHHUS.

Pa3paboraTh Kiacc, peanu3yomuil MoTMHOMUANbHEIE Tpeo0pa3yeMble 3a1auu.

Pazpaborate kiacc, peanu3yromui pelieHre 3aadyd O BHITIOJHUMOCTUA OylieBa BBIPAXKEHUS,
MPEJICTABICHHOTO B KOHBIOHKTUBHON HOpMAaIIbHOM (popme.

Bremonauants noka3zarenbcTBO NP-OTHOTHI 3a1aYi O BEIIIOJTHUMOCTH.

Pazpaborats kiacc, peanu3yonuil perieHne 3a1a4u o KIuKe rpada.

PazpaboTaTh Kiacc, peanu3yroui pernieHue 3a1a9iu O MHOTOIIPOIIECCOPHOM PACTIHCAHHH.

Kpurtepun oneHuBaHNs 0TBETOB Ha BONPOCHI NPH 3a1uTe padoT

IToxka3aTenn Ha «3auTteno» Ha «He 3auTeno»
Dopmybl, [TpumeHsroTcss HEOOXOAMMEBIE B Hcnonb3yroTcss HENpUMEHUMBIE B
KOMaH/bI, yCJ'[OBI/ISIX HOCTaBHeHHOfI 3agadyu yC.]'IOBI/ISIX HOCTaBHeHHOﬁ 3agauu
BBIUMCIIEHHS | KOMaHIbI 0€3 CHHTaKCHYECKUX KOMaH/Ibl; B 0a30BBIX BBIPAKECHUIX
OI_HI/I6OK; BBIYNCJICHUA BBITIOJTHCHBI B )IOHyHIeHI)I OH_II/I6KI/I, BBIYHCIICHUA
MOJIHOM 00bEME U IIPEICTABICHBI B OTCYTCTBYIOT WJIM BBIITOJIHEHBI
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IHoka3zaTenun Ha «3aureno» Ha «He 3auteHno»
COOTBETCTBYIOLIEM 33JaHHIO (popMaTe. | HEKOPPEKTHO.

['padukn [TocTpoeHHas 3aBUCUMOCTh UMEET Bun 3aBucumocTeil HEBEpHBIN,
BEPHBIN BUJ, 110 OCSAM yKa3aHBbI COOTBETCTBYIOILEE 3aJaHUI0
apryMeHT u uMst QyHKIMH cO CBOMMHU | oopMmileHHE IpauKOB OTCYTCTBYET.
€IMHULIAMU, €CTh IIKaJbl HA OCSX,

HAHECEHbl KOHTPOJIbHBIE METKH,
COOTBETCTBYIOIINE 33JaHUIO.

OOvbsicHenus | Jlansl pa3BEPHYThIE, KOPPEKTHBIE OOBsicHEeHHE OTCYTCTBYET.

(oTBETHl HA | OTBETHI HAa BCE BOIIPOCHI; MPABUIIBHO

CMBICJIOBBIE | HHTEPIIPETUPYIOTCS PE3YIbTAThI

BOIIPOCHI) BBIYHCIICHUM

IlIxana olleHUBAHUS:
0 0ayI0B — «HE 3aYTEHOY;
1 6amn — «3a4TEeHOY;
CyMMupyIoTCcs 0aylIbl 32 KOKAYI0 padboTy.
Jlomyck 3 3a4€Ty OCYIIECTBIISETCS IO KOJMYECTBY HAOpaHHBIX OaJIOB:
meree 60% OT MaKCHMaIbHO BO3MOYKHOTO KOJIMUYECTBA OAJUIOB — K 3a4€Ty HE JIOIYCKAEeTCS;
60-80% OT MakCUMaJIbHO BO3MOKHOT'O KOJIMYECTBA 0aJIJIOB — HIOMHUMO OCHOBHOTO 3a4€THOTO
3a/1aHUS BBITIOJHSIOTCS JIOTIOJTHUTEIIbHBIE 33JJaHUS 110 TIPOITYIIICHHBIM TEMaM;
80-99% 0T MaKCHMMAaJbHO BO3MOKHOI'O KOJIMYECTBA 0AJIJI0B — OCHOBHOE 3a4ETHOE 3aJaHHE;
100% oT MakcHMabHO BO3MOXHOTO KOJIMYECTBa 0a/IOB — IMIPOCTABIISIETCS 3a4ET AaBTOMATOM.

2. CiuCOK BONPOCOB M (MJIM) 32IaHUH VI IPOBEJACHHUS MPOMEKYTOYHOM aTTeCTALNH

Cnmcox 3agaHuii K 3a4eTy

3adueT BBICTABISACTCS 110 pe3yjibTaTaM BBITIOJIHCHUS CaMOCTOATCIIbHBIX pa60T.
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Ipuiaoxenne Ne2 k padoyeil mporpamMme I CIUANINHbBI
«AJITOPUTMBI U CTPYKTYPHI
AaHHbIX Ha Python)

MeToanuyecKkue yKa3aHUs JJIs1 CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

OcHoBHOI (hopMOil ycBOeHUSI yuyeOHOro marepuana Mo AUCHUILUIMHE «AJTOPHTMBI H
CTPYKTYpbI JaHHBIX Ha Python» sBnsercs mnpaktuyeckas paboTa CTyAEHTa, NpUYEM B
J0CTaTo4yHO OonbimioM oObeMme. Ilo BceM TemMaMm mpenycMOTpEeHbl 3aJaHusl CaMOCTOSTENIbHOU
paboThl, HA KOTOPBIX MPOMCXOJUT 3aKPEIUIEHUE M3YyYEHHOTO MaTepuana U oTpadOTKa HAaBBIKOB
paboThI ¢ KOMIIBIOTEPOM M ONEPALIMOHHON CUCTEMOH.

OcBoUTH BOIIPOCHl JUCHUIUIMHBI «AJITOPUTMBI M CTPYKTYpPbI AaHHbIX Ha Python»
CaMOCTOSITENIBHO CTYJIEHTY JI0CTaTOYHO cllokHO. ITocerienne Bcex mpeayCMOTPEHHBIX 3aHATHH
ABJIIETCS. COBEPILIEHHO HEOOXOIUMBIM. be3 YyIOpHBIX U PEryJISIpHBIX CAaMOCTOSATENbHBIX 3aHITUN
B TEUCHHUHU 2 CEMECTPOB CAATh 3a4€Thl IPAKTUYECKU HEBO3MOXKHO
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