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1 IosicHuTEALHASA 3AIINMCKA

JononuutenbHass — obmieoOpa3oBarefibHas NporpaMma  «AJTOPUTMBL U
CTPYKTYpbl JaHHbIX. [lonroroBka. YpoBeHs 2» pa3zpaboTaHa COMIACHO TPEOOBAHUSIM
CJIEAYIOIINX HOPMATUBHBIX JOKYMEHTOB:

e OcnepanbHbiii 3akoH «OO0 oOpazoBanuu B Poccuiickoit ®expepanuu» OT

29.12.2012 Ne 273- @3.

e Komnmenuus pa3BuTHs JONOJTHUTEILHOTO 00pa3oBaHus AeTed (yTBep KIeHa

pacniopsikenueM [IpaButensctBa PO ot 04.09.2014 Ne 1726-p).

o CII 24.3648-20 "CaHuTapHO-3IUIAEMHUOJIOTUYECKHUE  TpeOOBaHUS K
OpraHu3alMsIM BOCIUTAHUS W OOydYeHHUS, OTIbIXa W O3JOPOBJICHUS JETeH U
MOJIOACKH "

e (CaulluH 1.2.3685-21 '"TurueHuyeckue HOPMATUBBI U TpeOOBaHUS K
oOecrieueHnto0 0e30MacHOCTH U (M) Oe3BPEIHOCTH ISl YesloBeKa (paKTOpOB
cpenbl ooutanus"

e [lopsok opraHu3alny U OCYIIECTBIEHUSI 00pa30BaTebHON AESITENBHOCTH O
JIOTIOJIHUTENBHBIM  001Ie00pa3oBaTelbHbIM  MporpaMmaM  (YTBEpXKIeH
npukazoM Munucrepctsa npocpenieHuss PO ot 9 Hos6ps 2018 . N 196).

e Crparerusa pa3zButus BocnuTanus B Poccuiickoin deaepanum Ha NEPUOI 10
2025 roma (yrBepxaeHa Pacnopsbkenuem IlpaButensctBa Poccuiickoi
®denepanyu ot 29 mast 2015 . N 996-p)

B coBpemenHOM Mupe oOydeHue AeTell MporpaMMUpPOBAaHHUIO HAaUWHAETCS BCE B
Oonee paHHeM Bo3pacTe. B mIKoibHOM Kypce u3ydeHne HH)OpPMATUKU HAYUHACTCS C
CeIbMOro KJjacca, OJHAKO B Halle BpeMs OJMMIIMAJbl [0 MNPOrpaMMHUPOBAHUIO
IPOBOJATCS C TPEThEro Kiacca. JlonoiaHuTenbHas o01eoopazoBaTenbHas Iporpamma
«ANTOPUTMBI U CTPYKTYpbl nAaHHBIX. [logroroBka. YpoBeHb 2» HampaBieHa Ha
YCTPaHEHHE JTaHHOTO Mpodea.

1.1. HanpaBJieHHOCTBH

Hanpasnennocts JOTIOJIHUTEIIbHOU oOpazoBaTebHOU IIpOrpaMMBbI
«ANropuT™MBI U CTPYKTyphl  naHHbIX. [loaroroBka.  VYpoBeHb  1»  —
Hay4YHO-TEXHUYECKasl. Ona SABJSCTCS MIPUKJIATHOM, HOCHUT

IIPAKTUKO-OPUEHTUPOBAHHBIM ~ XapakTep W HANpaBJIeHA  HAa  OBJIAJICHHE
BOCIIUTAHHUKaMHU 0a30BbIX aJITOPUTMOB U CTPYKTYp JaHHBIX. OOydyeHue 1o JaHHOU
IporpaMme co3Aa€T ONaronpuATHBIE YCIOBUS NIl HHTEIJIEKTYaJIbHOTO U JYXOBHOI'O
BOCIIUTAHUS JIMYHOCTU peOEHKAa, COLMAIBHO - KYJBTYPHOIO U IPO(eCcCHOHAIBHOIO
CaMOOIIPEACIICHUS, PAa3BUTHS  TO3HABATEIIbBHOW AKTUBHOCTM M TBOPUYECKOU
caMopeanu3aluuy y4aluxcs.

1.2. AKTyaJIbHOCTb IPOrPAMMbI

JlanHast MOMONHUTENbHAST 001eo0pa3oBarenbHasl IporpaMmMa COOTHOCHUTCS C
TEHJCHITUSAMA PAa3BUTHS JOIMOJHHUTEILHOTO 00pa3oBaHus M cortacHo KoHmenmmm
Pa3BUTHUSI TOTIOJIHUTEIFHOTO 00pa30BaHUs CIIOCOOCTBYET:
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® CO3/IaHHI0 HEOOXOAMMBIX YCIOBHUH ISl TUYHOCTHOTO Pa3BUTHUS 00yUarOIINXCS,
MO3UTUBHOMN COIMAIM3AIUMU U TPO(HECCHOHATIEHOTO CaMOOTIPECIICHHUS,;

® VIOBJIETBOPECHUIO  HMHAMBHUIYAJIbHBIX  MOTpeOHOCTEH  OOydaromuxcs B
WHTEJUIEKTYaJlbHOM PAa3BUTHM, A TAKXKE B 3aHATHAX HAYyYHO-TEXHUYECKUM
TBOPYECTBOM;

® (GOpMHUpPOBAaHUIO M  PA3BUTUIO TBOPYECKUX CHOCOOHOCTEM  yyalluxcs,
BBISIBIICHUIO, PA3BUTHUIO U MOACPIKKE TATaHTIMBBIX yUaIIUXCS;

® 00ecrneyeHnI0 yXOBHO-HPABCTBEHHOTO, TPaKJAaHCKOr0, MHaTpuOTUYECKOTO,
TPYAOBOTO BOCIIUTAHUS yUAIIUXCS;

Kpome TOro, axkTyanpbHOCTh HpOrpaMMmbl OOYCIABIMBAETCA TEM, YTO IpHU
0OBIYHOM OOy4YEHUHU MH(POPMATHKE, aJTOPUTMbI U CTPYKTYPbI TaHHBIX HE U3YYalOTCH,
3TO HE CMOCOOCTBYET YCHEIIHOMY BBICTYIJICHUIO HA OJIMMIUAAaxX 1Mo UHPOpMaTHKE.
OOyyeHne 1O JaHHOM MporpamMMme CO3[aeT OnaronpuaTHbIE YCIOBHS Ui Oolee
ITyOOKOrO  «IOTPYKEHHUS»  ydallluXcsi B  MHUp JIOTUKH, MAaTe€MaTH4eCcKOro
MOJICJIMPOBAHHUs, JUIsl HHTEIIEKTYaJbHOIO M JYXOBHOI'O BOCIIUTaHUS JIMYHOCTH
peOeHKa, COLMAIBHO - KYyJIBTYPHOTO U NPOECCHOHAIBHOTO CaMOOIPENEICHHUS,
pa3BUTHs ITO3HABATEJIIBHOM AKTUBHOCTH M TBOPYECKOM CaMOpealv3aluy y4alluXcCs.
OHa paccunTaHa Ha COTBOPYECTBO M COTPYAHUYECTBO I€Jarora U BOCIIUTAHHHUKOB.
JlaHHass mporpaMma JIaeT BO3MOMKHOCTb JETSIM TBOPYECKH MBICIUTh, HAXOAUTh
CaMOCTOSITEJIbHBIE HMHIWBUIAYAJIbHBIE PEIICHUs, a MOJYy4YEHHbIE YMEHHUS U HaBBIKU
OPUMEHATh B JKW3HU. Pa3BUTHE TBOpPUYECKHX CHOCOOHOCTEH MOMOraeT TakXke B
npo¢eCcCHOHATBHON OPUEHTALUN TOAPOCTKOB.

1.3. Ilegarornuyeckas mejiecoo0Opa3HoCThb

[lemarormueckasi 11e7€CO00Pa3HOCTh 3aKJIIOYAETCSI B TOM, YTO CJIECJIAHHBIN B
IPEICTaBICHHON MpOorpaMMe akUEHT Ha MPAKTUYECKYIO padOTy MMO3BOJISET OBBICUTH
pe3yapratuBHOCTh 00yueHus: uHopmaruke U1 UKT npu coBMecTHOM NpenojaBaHun
IIKOJIbBHOTO  OCHOBHOTO Kypca ¥  JaHHOTO JOIOJIHUTEIBHOIO, PACIIMPUTH
MHPOBO33PEHUE YUAIIUXCS, IOBBICUTH NMPEAMETHBIE U MeknpeameTHsle 3YH n YVH,
YCHEIIHO OCBOUTh Y4Y€OHBIM Marepuan M y4acTBOBATh B OJIMMIIMAJIAX, OCO3HAHHO
BBIOpaTh Mpouiib nanpHelero ooydeHus u oyayiei nmpodeccum.

1.4. Ileas 1 3aga4u NporpaMMsbl

Hear mnporpamMmbl: pa3BUTHE TBOPUECKUX CHOCOOHOCTEH  ywaluxcs,
OBJIQJICHUE  TEOPETHUUYECKHMMU U  NPAKTUUYECKUMHM  HaBbIKAMH  PEIICHUS
AJITOPUTMUYECKHUX 3aJ1a4 CPETHEH CIOKHOCTH TPOTPAaMMHBIMH CPEJICTBAMU.

3apaun:

00OpazosamenbHble:

00y4HTh 0a30BBIM AJITOPUTMAM M CIIOCOOAM UX peaM3alliK C TOMOIIBIO S3bIKa
nporpamMmmupoBadust Python;



00y4HTh 0a30BBIM CTPYKTYpaM JIaHHBIX, CIOCO0AM UX peaIu3allluy C ITOMOIIBIO
s3bIKa TIporpaMMupoBanms Python v MCIIONB30BaHUIO COOTBETCTBYOIIMX KJIACCOB M3
CTaHJapTHBIX OUOJIUOTEK;

o0Oy4uTh TMPOJBUHYTHIM MpHUEeMaM paldOTbl B MHTETPUPOBAHHBIX Cpelax
nporpammupoBanus (Wing, Pycharm);

COBEPIIIEHCTBOBATh HABBIKM TECTHUPOBAHUS, MIOMCKA U MCTIPABIICHUS OIMOOK B
IPOrPAaMMHOM KOJIE;

gocnumamenbuble:

BOCIIUTHIBATh KYJIBTYPY HAIMUCAHUS «UYHUCTOTO», TMOHSITHOTO ISl JAPYTHX
IpOrpaMMHCTOB, KOAa, COONIONACHUS PEKOMEHAAIMW 10 BBIOOPY WMEH s
UAEHTU(UKATOPOB;

BOCIIUTaTh KYJBTYpYy NPOECKTHOW MAESATENbHOCTH, B TOM 4YHUCJIE YMEHUE
IUTAaHUPOBATh, pabOTaTh B KOJJIEKTHBE; YyBCTBO OTBETCTBEHHOCTH 3a PE3YJbTaThl
CBOETro TPy/ia, UCIOIb3YEMOT0 IPYTUMHU JIIOJIbMU;

dbopMUpOBaTh YCTAaHOBKY Ha IMO3UTUBHYIO COIMAIBHYIO JESATEIHHOCTh B
UH(OPMAIIMOHHOM OOIIECTBE, HEOMYCTUMOCTD JIEUCTBUM, HAPYIIAIOIMIUX MPABOBHIE
U 3THYECKUE HOPMBI paboThI ¢ HHGOPMALIUEH;

COJEHCTBOBATh MTOBBIIIEHUIO IPUBJIEKATEILHOCTH HayKH,
HAy4YHO-TEXHUYECKOIO TBOPYECTBA ISl MOAPACTAOIIETO TOKOJIEHUS;

(GopMHUpOBaTh y MOAPACTAIOIIETO MOKOJEHHUS OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3J0pPOBOM 00Opa3e >KU3HH, COOTIONEHUH IIPABUI
TUTUEHBI;

passuearouiue.
6I>ICTpO OPUCHTHUPOBATLECA B ITMHAMHUYHO PA3BHUBAIOIICMCA U 06HOBJ’I${}OHICMC$I

UHPOPMAIIMOHHOM  MPOCTPAHCTBE;  IOJy4aTh, MCIOJIB30BaThb M  CO3/1aBaTh
pa3HooOpa3Hyl0 HH(POpPMALMIO; MPUHUMATh OOOCHOBAHHBIE PEIICHUS M pPEelaTh
npo0JIeMbl HA OCHOBE MOJIYYEHHBIX 3HAHUI, YMEHUI U HABBIKOB;

OBJIAJICHUE YMEHUSMH CTPOUTHh MAaTE€MaTU4YECKHE€ OOBEKTbl, B TOM 4YHUCIE
AJIrOPUTMBI, CTPYKTYpbl JI@HHBIX, JOrM4YecKHe (OpMylnbl M MpPOrpaMMbl Ha
(GopManbHOM A3BIKE, YAOBJIETBOPSIOUIME 3aJaHHOMY OINMCAHHUIO; HCIOJIb30BaTh
0011en0JIb30BaTEIbCKUE HHCTPYMEHTBI U HACTPAUBaTh UX JJI HYK]I [10JIb30BATEIS;

pa3BUTHE AJTOPUTMHYECKOTO MBILIUIEHUS, CIIOCOOHOCTEM K (popmanuszanuu,
3JIEMEHTOB CUCTEMHOIO MBIIIUICHUS,

npUOOpETeHHE OMbITa CO3JaHUs, PEIaKTUPOBAHUS, O(DOPMIICHUS, COXPAHEHHUS,
nepenayn “HPOPMAIMOHHBIX OOBEKTOB PA3IMYHOIO THUIA C TIOMOIIBI0 COBPEMEHHBIX
IIPOTPaMMHBIX CPEICTB; IIOCTPOCHUE KOMIIBIOTEPHBIX MOJEIEH, KOJUIEKTUBHOU
peanuzanu MHGOPMAIIMOHHBIX IMPOEKTOB, MPEOJOJICHUE TPYIHOCTEH B Ipolecce
UHTEJUICKTYalbHOTO  MPOEKTUPOBAaHUS, HH(GOPMAIMOHHON  JESITENIbHOCTH B
pa3ianuHbIX cepax, BOCTpeOOBAaHHBIX HA PBIHKE TPYHa; PEIICHUs CIOKHBIX 3a7a4 U
OJINMIIMAJHBIX 3a7a4 ITPOTPaMMHUPOBAHUS.

1.5. Ilnanupyembie pe3yjbTarhbl
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[Inanupyembie pe3yNIbTaThI oOy4eHust 1o JOTIOTHUTEIILHON
00111e00pa3zoBaTeILHON TporpaMMe « AJITOPUTMBI U CTPYKTYpbI JaHHBIX. [loaroToBka.
YpoBeHb 2»:

IIpeameTHbIe:

- YMCHUC aHAJIM3UPOBATH IMOCTABJICHHBIC 3ad9H U CO34aBaTh COOTBCTCTBYIOIINC

UH(OPMALIMOHHBIE MOJIEIH;

- YyMEHUE  TPUMEHATh  CTAHJAPTHBIE  AJITOPUTMbI, KOMOWHHUpPOBaTb U

MOI[I/I(I)I/IHI/IpOBaTB UX i1 pCHICHHA IIOCTABJIICHHBIX 3444, BBI6I/IpaTB OIITUMAJIBHBIC
CTPYKTYPHI JJaHHBIX

- yMEHHUE MPUMEHSATh OCHOBHBIE KOHCTPYKIMH si3bika Python mist peanmuzammm

AJITOPUTMOB PCIICHHA ITOCTABJIICHHBIX 3a/1a4,

- YMCHHUC TCCTHUPOBATL W BBIIIOJIIHATE OTIIAAKY IIPOTPaMMHOIO0 KOO4d, IIPUMCHATDH

MHCTPYMEHTAJIbHBIE CPEACTBA OTIIAJKH.
JInuHOCTHBIE:

- YyBCTBO MaTPUOTU3MA, YBAKEHHUS K CBOEMY HAPOJY, TOPJIOCTH 3a CBOM Kpawu;
- OTBETCTBEHHOE OTHOLIEHUE K TPYAY, KAUECTBY CBOEH AEATEIBHOCTH;

- OBJIAZICHUC OCHOBAMHU CaMOPA3BUTHUA W CaAMOBOCIIMTAHHA B COOTBCTCTBUU C

OOIIEYEIOBEYECKUMH  LIEHHOCTSIMM W MJeajaMH  TIPaXJaHCKOro  O0IIEeCTBa;
TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTENIbHOM, TBOPYECKOM M OTBETCTBEHHOM
NEATENIbHOCTH;

- YMCHHUC O6H.IEIT]'::C$I H COTpyaHHN4Yarb CO CBCPCTHHKaMH, NCTbMH CTApIICro U

MJIJIIIEr0 BO3pacTa, B3pOCIBIMH B Ipolecce o0pa30BaTeiabHOM, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOU U IPYTUX BHUJIOB EATEIBHOCTH;

- HAaBBIKM COTPYAHHYCCTBA C B3pPOCIBLIMH MW CBCPCTHUKAMH B Pa3HbIX

COIMAJIBHBIX CUTYallUAX, YMEHHE HE CO3/1aBaTh KOH(MIMKTOB U HAXOIUThH BBIXOJbI U3
CIIOPHBIX CUTYallHi;

- CCI)OpMI/IpOBaHHOCTI) IMIO3HAaBATCIIbHBIX HHTCPCCOB U TBOPUCCKAA aKTUBHOCTL B

JTAHHOM 00J1aCTH.
MeTtanpeamMeTHbIe:

— YMEHHUE ONpeAensaTe U (QOopMyIupoBaTh LENb AESITEIBHOCTH Ha 3aHATHH,
IIPOrOBAPUBATH MOCIEI0BATENIBHOCTD IEUCTBUI € MOMOILBIO M€/1arora;

— YMCHHUC ILUIAHUPOBATb, KOHTPOJHUPOBATL MW OLCHUBATH CBOH HGI)'ICTBHH B

COOTBETCTBHHM C IIOCTABIICHHOM 3adaueld W YCIOBUSAMH €€ pealu3alvi,
onpeaensTh Hanbonee 3HPEeKTUBHBIE CIOCOOBI TOCTHKEHUS PE3YIbTATa;



— CHOCOOHOCTH CaMOCTOATCIIBHO OLICHUBATb u IMPUHUMATb PpEIICHUS,

OIIPCACIIAOIINC CTpAaTCruro IIOBCACHUA, C y4dycTOM rpaxgaHCKux H
HPaBCTBCHHLIX HeHHOCTeﬁ;

— YMEHHE TIOHHMMaThb NPUYUHBI ycHexa/Heycrexa y4eOHOW [eATeNbHOCTH U

CITOCOOHOCTH KOHCTPYKTHUBHO II@ﬁCTBOBaTB JaXC B CUTyallUAX HCYCIICXA.

B pe3yabrare 00y4yeHusi BBINYCKHUKHU A0JKHbI 3HATh:

- 0a3oBBIC AJITOPUTMBI, UX BBIYUCIUTCIBbHYIO CII0)KHOCTD,

- OCHOBHBIC OCHOBHBIC CTPYKTYPbl AAHHBIX WM BbIYHMCIHUTCIIBHYIO CJIOKHOCTD

BBITIOJTHEHUS OTIEPALIMI HA 3TUX CTPYKTYpax;

- CTaHJapTHble  OuONMMOTeYHble  (YHKIUH,  peANM3yIollUe  U3yYCHHbIE

aJTOPUTMBI;
- CTaHJIapTHBIE KIIACCHI, PEATU3YIOIINE U3YUYECHHBIE CTPYKTYPbI JaHHBIX.

AO0JKHBI YMETD.

— OLIEHMBATh BBIYMCIIMTENBHYIO CJI0KHOCTh AJITOPUTMOB PELICHUS 3a/1a4;
— TPUMEHATH U3YUYEHHBIC aJITOPUTMBI IS PELLICHHMS 3a]1a4;

- COCTABJIATh IPOTPAMMHBIN KOJI, PEAM3YIOIIUHI TOT U UHOM aJrOpUTM;

- OIpENENATh HEOOXOAUMBIE JUIsl PELICHUS 3a/1a4ul JaHHBIX CTPYKTYPbI JaHHBIX;

- 0hOpMIISITH MPOTPAMMHBIA  KOA C COOTBETCTBUEM C OONICHPHUHSTHIMU

IIpaBUJIaMU;

- OCYyCCTBIATh IIOHCK HMCXOIHBIX JAaHHBIX, IIPHBOAAIINX K HCBCPHOMY

pe3yabTary, OoNnpeAeNaTh NPUYUHY HEBEPHOTO pe3ysibTara U MPUHUMATh PEIlIeHUe 10
ONTHUMAJIBHOMY HCTPABIEHUIO OITHOOK B POrPaMMHOM KOJIE;

- paboTaTh B KOMaH/JIe HaJ| pEeIICHUEM 3a/1auH;
- MPOSIBIIATH YYBCTBO KOJUJIEKTUBU3MA, B3AMMOIIOMOIIY, B3aUMOITOHUMAaHUS;
- YBa)XKaTh TPYJ CBOMX TOBAPHUILIEH;

- CTPECMUTLCA K COBCPIICHCTBOBAHHNIO CBOMX HABBIKOB.



1.6. OTiinunTebHBIE 0COOCHHOCTH NMPOrPAMMBbI

OTnuuuTenbHble OCOOCHHOCTH JAHHOW JOTMOJHUTEIBHONH MpPOTrpamMMmbl OT
CYLIECTBYIOIIMX OOpa3oBaTe/bHbIX MPOrpaMM B TOM, UYTO OHA COJEPKHUT
JOTIOJTHUTENbHBIA M3y4aeMblil Marepuaj, 3HAYUTEIbHO PACIIMPSET BO3MOKHOCTHU
(opMUpOBaHUSI YHUBEPCAJIbHBIX YUYEOHBIX M NMPEAMETHBIX HaBBIKOB. B mporpamme
OONbIIOE BHUMAHUE YHAENsAETCS MpakTUYecKuMm 3afaHusiM. [lpoBepka 3amaHuit
OCYILECTBIIsIETCS KOMOMHUPOBAHHBIM criocoOoM. Ha mepBom sTane aBToMaruyecku ¢
MOMOIUIBI0 TeCcTHpyloleld cucteMbl. Ha sToM 3Tame otcekaercs Oojblias 4acTh
HEBEPHBIX pelieHuil. BTopoil 3Tam KOHTpoJii — MpoBepKa OTIPaBICHHOTO KOja
npenogaBareneM. Ha 3Tom stame mpoBepsieTcsi, BBIMOJIHEHBI JTU OTPaHUYECHHS TI0
UCIOJIb3YEMbIM KOHCTPYKIMSIM $3bIKAa, ONTUMAJBLHOCTh PEIICHUS W MPaBUIBLHOCTh
opopmieHus kona. JlomymieHHble OMMOKN pa30UparoTCcsl HA 3aHATUU. Takoil Moaxona
npuydaer JeTel K CaMOCTOSTENbHON paboTe, OCBOOOXKIAeT mpernojaaBaTesis OT
PYTUHBI TIPOBEPKM 3aBEJJIOMO HEBEPHBIX pEIICHWH, TEM CaMbIM IOBBIIIAS
3¢ (HEKTUBHOCTH yUeOHOTO MpoIiecca.

Bce yueOHble MaTepualibl IpenCTaBiIE€Hbl B (opmare Mpe3eHTauud u/uiu
nexkuuit. Ilpe3eHTaruu ymoOHO HCHOJIB30BaTh C TMOMOIIBIO MYJIBTUMEAUITHOTO
npoektopa. OOyyaeMble HMMEIOT K MpPE3EHTAUUsAM W/WIU JIEKIUSAM [OCTOSHHBIN
JOCTYI B ceTd IHTEpHET U MOTYT MCMOIb30BaTh UX B KAYECTBE OMOPHOTO KOHCIIEKTA.

1.7. YcnoBus peajm3anum nNporpaMmMabl

B ocBoeHuu Hacrosmieil y4eOHOW MpOrpaMMbl y4acTBYIOT JIETH B BO3pacTe
13-17 netr. YcmoBuem oTOOpa B TPYIIY SBISIETCS YCICIIHOE 3aBEpIICHUE Kypca
” ANITOPUTMBI M CTPYKTYpbI AaHHbIX. [logroroBka. Yposens 17.

®opma 00yyeHus1 — OUHasl.

dopMupOBaHHE TPYyNN LEIECOO0pPa3HO OCYIIECTBISTH €  HEOONBIIUM
paz0pocoM Bo3pacTa U CO CXOKUM YPOBHEM HABBIKOB PEIICHUS OJUMITMAIHBIX 3a]1a4
[0 MaTeMaTHKe W/WIK MporpaMMUpoBaHnio. OLeHKa yKa3aHHOTO YPOBHS BO3MOXKHA
Ha OCHOBAaHUHM PEKOMEHJALMN IEaroroB, BEIyIIMX MaTeMaTHKy W/WIM Ha OCHOBE
cobece0BaHUs/TECTUPOBAHHUS 110 MATEMATHUKE U/ UM TPOTrPAMMHUPOBAHHUIO.

1.8. ®opmbl OpraHu3anuu 3aHATHI

OcHOBHOM (hOopMOI OpraHM3aIMK ACITCILHOCTH JICTCH Ha 3aHSATHH SBISCTCS
rpymnmoBoe 3aHsaThe. [Ipu M3YYCHHUH TEOPETHUCCKHUX 3aHATHUN IMeaaror OOBbsICHSET
yueOHBIH MaTepHall C UCIOJIb30BAHUEM CJIAMI0OB U MArHUTHO-MaPKEPHOU JOCKH.

3akpericHre M3yYeHHOTO MarepHajia OCYIIECTBISICTCS CaMOCTOATEIbHOU
paboToii C TIOMOIIBIO TIeJarora IO PEIICHHI0 3aJad Ha KOMIIBIOTEpE ¢
UCIIOJIb30BAHUEM CTICIIMAIM3UPOBAHHBIX calToB test.kod-u.ru, informatics.msk.ru.

[Teproanuecku MPOBOAATCS OJMMITHAIBI, IIPEATIONIATAIONINE CAMOCTOATEIHHYIO
paboTy 1Mo PEeIIeHUIO 3a1a4 Ha KOMIIbIOTepe 0€3 MOMOIIH Mearora.

[Tocne onmMmuaza, Kak MpPaBWIO, TEJAroroM OCYIIECTBISIETCS pa3bop 3amad.
Jliis pa3dopa MOTYT HMPHBIIEKATLCS OOy4aeMble, YCIEIIHO PEIIUBIINE TE WA WHBIC
3a]1a4 B XOZIC OJIUMITHAIBI.



2 KasengapHblil yueOHbli rpaguk

Pexum OpraHu3aIUn 3aHATUU o JTaHHOU JTONOJIHUTEILHOU
0011e00pazoBaTebHON IPOrpaMMe ONpPeEseTCsl KaJeHAapHbIM Y4eOHOM rpapuKkoM
U COOTBETCTBYET HOpMaM, YTBEPKIECHHBIM CII 2.4.3648-20
"CaHUTapHO-3MUAEMHUOJIOTUYECKIE TPEOOBaHUS K OpraHU3alUsIM BOCIHUTAHUS H
o0ydeHus, OTAbIXa W o310poBieHUs jaereil m Momonexu", CanlluH 1.2.3685-21
"I'uruenndyeckre HOPMATUBBI U TPEOOBaHMS K 0OECTICUeHUIO O6€30MacHOCTH U (UJITH)
0e3BpETHOCTH IS YeToBeKa (haKTOPOB cpeibl oouTaHus").

Havano 3austuii — 1 ceHTa0psi.

OxoHuanue 3anatuil — 31 masl.

Bcero yueoHbIx Henenb (IpoAoIKUTEILHOCTh YueOHOT0 To1a) — 37 Henenb

O06bem yueOHbIX YacoB — 148 akajeMHUYeCKUX YacoB.

Pexxum oOyuenus - 4 pa3a B HEJIEJIO B 3aBUCUMOCTH OT PacIUCaHUsI.

[TponomKUTENBHOCTh aKaJIEMUUYECKOTO Yaca - S0 MUHYT

3 Y4yeOHbIN MJIaH

No KonuyectBo 4vacoB Dopmbl
i HazBanwue pa3znena, TeMbl Beero Teopus | Tpakth aTTecTalluy,
Ka KOHTPOJISI
1. | Crek 14 3 11 Texymmi
KOHTPOJIb
2. | JIuneliHble CTPYKTYPBI 14 1 13 Texymuii
naHHbIX. O4epenb, ek, KOHTPOJIb
XHII
3. | Alunamuueckoe 15 7 13 Texymmn
MPOrPaMMHUPOBAHUE KOHTPOJIb
4. | JIunelinbie anropuTMbI 14 1 13 Texkymmu
KOHTPOJIb
5. | Aunamu4ueckoe 15 1 14 Texymmi
MPOrpaMMHUPOBAHUE KOHTPOJIb
YIITyOJIEHHO
6. | JIuHelHbIE alITOPUTMBI CO 16 1 15 Texymuii
CTPYKTYpaMH JIaHHBIX KOHTPOJIb
7. | BBemeHue B T€OpUIO 15 1 14 Texkymmu
YHUCell KOHTPOJIb
8. | Ctpecc-TecTupoBaHue 14 0 12 Texymuii
KOHTPOJIb



https://tests.kod-u.ru/course/view.php?id=60#section-17
https://tests.kod-u.ru/course/view.php?id=60#section-17
https://tests.kod-u.ru/course/view.php?id=60#section-18
https://tests.kod-u.ru/course/view.php?id=60#section-20
https://tests.kod-u.ru/course/view.php?id=60#section-20
https://tests.kod-u.ru/course/view.php?id=60#section-20
https://tests.kod-u.ru/course/view.php?id=60#section-21
https://tests.kod-u.ru/course/view.php?id=60#section-21
https://tests.kod-u.ru/course/view.php?id=60#section-22
https://tests.kod-u.ru/course/view.php?id=60#section-22
https://tests.kod-u.ru/course/view.php?id=60#section-23
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9. | BeicTpas copTupoBKa 17 1 16 Texkymmu

KOHTPOJIb

10. | 3amaum Ha peKypcuro 14 0 12 Texymuii

MTOCJIOKHEN KOHTPOJIb
Hroro 148 15 133

4 Copep:xanue NporpamMmbl

Tema Ctek

Heau u 3apaun:

CdopmupoBars MOHMMaHHE CTPYKTYpPHl NAaHHBIX «CTEK», €€ MPUHIHUIIOB U
npakTuueckux npuMeHenuil. M3yuuts konuenuuto LIFO (Last-In, First-Out).
OcBouTh OCHOBHBIE omepanuu padoTsel co crekoMm (push, pop, peek). PeannszoBarb
CTeK C WuCnoyib30BaHueM cmucka Python wu Oubnuoreku collections.deque.
PaccmoTpeTs KilaccMuecKHe 3a/aud, peliaeMble C IMOMOMIbI0 cTeka. Hayuurtbes
aHaMU3UPOBaTh AIPPEKTUBHOCTH ONEPAINA CTEeKa.

Pe3yabTarnl 0CBOCHMS:

VYyammiicss OyaeT 3HaTh: ONpeleJeHUE CTEKa, €ro OCHOBHBIE OMNEpaluu U
o0nacTh NpUMEHeHHus. Ydyamuiics OyaeT yMmeTb: Peann3oBbIBaTh CTEK pa3HBIMU
cnocobamu. [IpuMeHsTH CcTEK JUIsl penieHus MNpakTHUecKux 3anad. [IpaBuiibHO
BbIOMpaTh peanuzaiuio (list vs deque) B 3aBUCUMOCTH OT 3a/1a4H.

Kparkoe cogep:kaHnue 3aHATHIA:

Brenenue B crek. [Ipunuun LIFO. ba3oBsie onepanuu. Peanuzanus cteka: Ha
ocHoBe cmucka (list) m ¢ wucnoimb3oBanueM Oonee 3GOEKTUBHOM CTPYKTYPBI
(collections.deque). [lpakTuka: peimieHue 3agad — MpPOBEpKa COATAHCUPOBAHHOCTHU
CKOOOK, MpeoOpa3oBaHME BBHIPAKEHUMN, aITOPUTM «3aMa3bIBAIOIIET0» BBHIYMCICHHUS.
AHanmu3 CIOXKHOCTU omeparuii. B kakux ciydasx crek siBisercs 3¢hGEeKTHBHOM
CTPYKTYpPOM JaHHBIX.

Tema JIuHeliHbIe CTPYKTYPHI JaHHBIX. O4Yepeb, 1eK, XUII

Henan u 3apauun:

CdopmupoBarh CHCTEMHOE MOHHUMAaHHE OCHOBHBIX JIMHEHHBIX CTPYKTYp
JAHHBIX, X CBOWCTB M oOyiacTeil mpuMeHeHHs. M3yuuTh MpuHIUIIBI pabOTHI OYepean
(FIFO), nexa (nByctoponneit ouepenu) u kyuu (heap). OcBouTh 0a30BbIe ornepaiuu
(obaBieHue, U3BJICUEHUE, IPOCMOTP) TS KaXkI0M CTPYKTYphl. HayuuThcst BEIOMpAThH
ONTHUMAJIBHYIO  CTPYKTYpy JaHHBIX IOl KOHKPETHYIO 3amady. PazoOparb
MPAKTUYECKUE TPUMEPHI U AJITOPUTMBI, UCTIONB3YIONIUE ITH CTPYKTYPHI.


https://tests.kod-u.ru/course/view.php?id=60#section-25
https://tests.kod-u.ru/course/view.php?id=60#section-26
https://tests.kod-u.ru/course/view.php?id=60#section-26
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Pe3yabTarbl 0CBOCHMS:

3HaTh OCOOEHHOCTH, CUJIbHBIE W Clladble CTOPOHBI OYepeaH, JIeKa U KyyH.
YMeTh KOPPEKTHO NPUMEHATh O4epelb, €K U Kydy U PEIICHUs Pa3iIu4HbIX 3a/1ad.
OneHnBaTh BEIYMCINUTEIBHYIO CI0KHOCTD ONepalui AJIs KaKJI0M CTPYyKTYpBI.

Kparkoe copep:xxanue 3aHATHIH:

Ouepenp (Queue): Ilpunnun FIFO (First-In, First-Out). Jlex (Deque):
JIByctoponHsst ouepenb. OcHoBHble omnepanuu. Kyua (Heap): OcobenHocTu
CTPYKTYpPBbl «Ky4a» (HErmoJiHoe OMHAapHOE JaepeB0). MUHUMalbHAS U MaKCUMalbHas
kyur. CpaBHUTENBHBIN aHanu3: BeIOOp MEXy CIIHCKOM, OYEPE/IbI0, IEKOM U Kydel B
3aBHCHUMOCTH OT TpeOyeMBbIX OIEparui.

Tema I[nHaanecxoe MMporpaMMHupoOBaHuc

Hean u 3apaun:

CdopmupoBarh MOHMMaHHUE MAPaTUTMbl JUHAMUYECKOTO MPOTrPAaMMUPOBAHMUS
KaK METO/Ja pEIICHHWs ONTUMHU3AIMOHHBIX 3adad MyTéM  pa30ueHusi Ha
nepexkpeiBaromyecss nomzagadu. Mzyunts ommuue [I1 or momHoro mepebopa u
KaTHBIX alTOPUTMOB. HayduThCsl BBISBIIATH MOA3aa4U U CTPOUTH TaOIHITy (MAcCUB)
cocrossaui. Hayuntecs npumensats 11 niist pemenus kimaccuyeckux 3aaad.

Pe3yabTarbl 0CBOCHUS:

3narbe ocHoBHble ToHsATHS I (cocTosiHue, mepexon, 6a3a), BUABI MOIAXOIOB.
YMmetrs (opmanuzoBarek 3amady s pemenus metogom JI1: onpenensite cocTosHue,
0a30BbIC CIydyal W PEKyppPEHTHBIE COOTHOIIEHUS. AHATU3UPOBATh CIOXKHOCTD
pELICHUS.

Kparkoe cogepxxanue 3aHATHIA:

Beenenue B JIII: Maes meroma. KmtoueBbie moHsaTusi: CocTosiHUE, MEPEXO],
0aza auHamuku. PexyppentHoe cootHomenue. [logxomer B JIT: Hucxomsmee I1
(Top-Down): Memowu3aiiusi ¢ UCIOIb30BAHUEM JIEKOPATOPOB WM Keiia. Bocxopsiee
JIT (Bottom-Up): TalOynsiuusi — wuTepaTuBHOE 3amojiHeHue Tabmuipsl. Paszbop
KJIACCMYECKHUX 3aJa4: AHanmu3 u ontuMusanus: [IoMCk M BOCCTAaHOBJIEHHE OTBETA.
OneHka CI0XKHOCTH.

Tema JIuHeliHbIE aJITOPUTMBI CO CTPYKTYPaMM JAHHBIX

Hean u 3apaun:

Hayuntb 3QpeKkTHBHO KOMOMHUPOBATH JIMHEHHBIE aJITOPUTMBI CO CTPYKTYpaMHU
JAHHBIX JUIS PEIIeHHs 3a/Jad ONTHUMAJIbHO. M3yunTh, Kak CTPYKTYphl JaHHBIX
(XPmI-TaONMIBI, MHOXECTBA, OYEpEau) TMO3BOJSIOT  COXpaHATh U OBICTPO
UCIOJIb30BaTh HMH(OpPMALMIO BO BpeMsl JHMHEHMHOro mnpoxoaa. OCBOUTH TEXHHKH,
MO3BOJISIFONIME 3a OJIMH MPOXOJ| peliaTh 3aJ1aul, KOTOpbIE KaKyTCsl 00Jee CI0KHBIMU.
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Hayuuthcsi cHMXATh CIOXKHOCTH anroput™MoB ¢ O(n?) go O(n) ¢ moMoImIbko
JOTIOTHUTEIIBHBIX CTPYKTYpP. Pa3BUTh HaBBIK BBISBICHUS N30BITOYHBIX OMEpaIluii U UX
ONITHMH3AIIHH.

Pe3yabTarnl ocBOCHMS:

3HaTh, KaK WCIOJb30BaHWE CTPYKTYpP MaHHBIX BIWACT HAa BPEMCHHYIO H
IMPOCTPAHCTBEHHYIO CIIO)KHOCTh QJITOPUTMA. YMETh MPUMEHATH CJIOBaph IS
nojcu€Ta W KeIMpPOBaHUS JaHHBIX B TIpoliecce OIHOro mnpoxoxaa. Mcmonb3oBarb
MHOKECTBO [JIsi MPOBEPKH YHHUKAJIHHOCTH M OTCIICKMBAaHMS AJIEMEHTOB. Perarb
3a/la4d TIOMCKa JyONMKAaTOB, MEPECEUCHU, Tap JIEMEHTOB C 3aJaHHOM CyMMOM 3a
auHelHOe Bpems. AHanmuzupoBath trade-off Mexay BpemMeHeM BBITIOJHEHUS U
VICIIOJIb3yEMOM MaMSTHIO.

Kpartkoe conep:xaHue 3aHATHIL:

AHaJIN3 CJIOXKHOCTU. XOII-CTPYKTYpHl (CJIOBapU WU MHOXECTBA). BeICTphIit
nouck u BcraBka 3a O(1). 3amaua "Two Sum". Knmaccuueckuit mpuMep onTuMu3anuu
C MOMOIIIBbIO CJIOBAps: MOMCK Maphbl YUCEJI, JAIOIIMX B CYMME 3aJJaHHOE 3HAYEHUE, 3a
O(n) BMecto O(n?). Crek B JMHEWHBIX anroputMmax. Odepear W JiBa yKaszaTesl.
TexHuka "CKoJB3s1Iero OKHA" 1715 3a71a4 Ha TTOJIMaCCHUBHI.

Tema [{umHaMu4eckoe NporpaMMHpOBaHUE YIIYOJICHHO

ean u 3apaun:

CdopmupoBaTh HaBBIK CaMOCTOSITEILHOTO KOHCTPYHPOBAHMS W ONTHMH3ALINH
peIlICHUH CJIOKHBIX 3aJlad ¢ TMOMOIIbI JHHAMHUYECKOTO IPOTPAaMMUPOBAHUSA.
HayunthCcsi BBISBISATH CIOXKHBIE 3aBUCHUMOCTH MEXKIY COCTOSHHSIMU W CTPOUTH
HETPUBHAJIBHBIE PEKYPPEHTHBIE COOTHOIIEHUS. OCBOUTH TeXHUKHU onTumuzanuu JII1

Pe3ynbTarbl 0CBOCHUS:
3Harh npoABUHYTHIE TeXHUKH J[I1, nx orpaHndeHus u 001acTh MPUMCHEHUS.

Kparkoe conepxxanue 3aHATHIA:
Ontummzanusi namaru B JIII. Jlunamuka mo mnoporpeskaM. [[nHamuka 1o
npoduo. Onrumusanus nepexonos B 11

Tema BBeaeHue B TEOPUIO UM CeJI

enn u 3apaun:

CdopmupoBars ¢GyHIaMEHTAIbHOE TOHUMAaHUE OCHOBHBIX TIOHATUH U
AJTOPUTMOB TEOPHUH YHCEN, SBISAIOIMIMXCSA OCHOBOW JUIsi NPOrpaMMHUPOBAHUS,
Kpunrorpapud M PEIICHUS OJUMIMAIHBIX 3adad. M3yuuTh Oa30Bble TMOHATHA:
JNETUMOCTb, OCTAaTKH, ITPOCTHIE U COCTaBHbIE ynciaa. OCBOUTH KIIOYEBBIE AJITOPUTMBI:
JIEJIEeHHe C OCTaTrkoMm, pemiero OJparocdeHa, anroput™ EBkinuaa. Hayuuthes
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3 pexkTuBHO paboTarh € PA3IOKEHUEM YHCENI Ha MNPOCThie MHOXUTENU. [loHATH
IMPUHITUIB MOTYJIBHOW apu(METHKH W TIEPEeBOJa MEKIYy CHUCTEMaMH CUYHCIICHHUS.
Cesi3aTh TIOJTy4YCHHBIC 3HAHMs, TOKa3aB WX MpuMeHeHue s Beruucienus HOK,
TIOHMCKA JICIUTENCH U APYTUX 3a/1ad.

Pe3yabTarbl ocBOCHMS:

3nars omnpenenenus npoctoro uucina, HOJ, HOK; ocHoBHBIE TeopeMbl O
JENMMOCTH M CBOMICTBAa OCTarkoB. YMETh NPUMEHSATH pemero IparocheHa s
IIOMCKA MPOCTBIX YUCEN WU HAMMEHBIINX JEJIUTENCH. YMETh PACKIIaAbIBaTh YHACIO HA
IIPOCTBIE MHOMKHMTENIM, HAXOAWUTHb BCE NENUTENM 4yuciia. YMeTh Bbruucisite HO/ u
HOK c¢ nomompro anroputMa EBKkImza u depe3 pas3joKEHHE HAa MHOXKUTEIM.
Boinonusats apudmeTndeckue onepanuu no MOIY/II0, HAXOAUTh OOpaTHBIN AJIEMEHT.
IlepeBonnTh YnCIIa MEKIY PA3IMYHBIMU CUCTEMAMU CUUCIICHUS.

Kparkoe copep:xanue 3aHATHIH:

OcHoBbl aenuMmocTtH. Jlenenue ¢ ocratkom. YETHOCTD. [Ipu3Haku nenumoctu
(00630p). Apudmeruka octarkoB. CpaBHeHus 1o Monyiaro. CBOMCTBA CIOXKEHUS,
BBIUUTAHUS U YMHOXEHHS 110 MOAYIIO. BhICTpO€ BO3BEICHNE B CTENEHD 110 MOIYIIIO.
IIpocteie uncna. Onpenenenne. OcHOBHas TeopeMa apupMETHKHU (paszIoKeHUE Ha
MHOXXHUTeNM). HauBHBIE MeTOmbl TPOBEPKH Ha MpocToTy. Pemero 3patocdeHa.
ANTOpPUTM NJIsl IOUCKA BCEX MPOCTHIX YKCEN Ha oTpe3ke. Momudukarus s moucka
HauMmeHbliero npocroro genutens (LPF) ans xaxpgoro umcna. [enurenu yucia.
Haxoxnenue Bcex nenurener uucia. Vcnonb3oBaHue mapbel  JACIUTEIICH.
HaubGonpmmit u HaumeHblinii (oTMuHbld oT 1) genutens. Pasnoxenwe Ha
MHOXXUTEIU. AJNTOpUTM (PaKTOpU3AIMU YHUCia C UCIOJIb30BAHUEM MPEJIBAPUTEIIHLHO
HallIcHHOro maccuBa HauMenbux genurenel. HOJ u Anropurm EBkiupna.
Kinaccuueckuit u obicTpsiil (Ounaphsbiil) anroputMmel. HOK. Ces3e: HOK(a, b) =a * b
/ HOJl(a, b). [Ipumenenue paznoxenus Ha MHoxkutenu. Beraucinenue HOJ[ 1 HOK
yepe3 oO0mme MnpocTble MHOXHUTENH. [lomcy€r komuuecTBa JeiUTENECH dHCIa.
Cuctembl cuucneHus. [103UIMOHHBIN NPUHIMI. AJITOPUTMBI TIEPEBOA YHUCEN U3
OJIHOM CUCTEMBI B IPYTYIO CUCTEMY CUUCIICHUS.

Tema CTpecc-TrecTupoBaHue

enun u 3apaun:

HayuuTp MeTOmaM aBTOMATHM3MPOBAHHOIO MOMCKA OMIMOOK B aJIrOpUTMax
NyTEM MAacCOBOIO TECTUPOBAaHWsS Ha CIy4YalHBIX JaHHBIX. M3yuuTe mnpuHOHN
cpaBHEeHUsT palOOThl A()(PEKTUBHOMN, HO MOTEHIIMATBLHO OUIMOOYHON MPOrpaMMBbl C
ATAJIOHHBIM MEJUIEHHBIM, HO 3aBEJOMO IPAaBWIbHBIM pemeHneM. OCBOUTh TEXHUKY
TeHEepaluy CIIyYallHbIX TECTOBBIX JAaHHBIX, MOKPBIBAIOIIMX Pa3IMYHbIE TPAHUYHBIC
cinydan. HayuuTecs aBTOMAaTtu3upoBaTh IMPOLIECC 3allyCKa, CPABHEHUSI PE3YJIbTATOB U
BBISIBJICHUS] TECTA, HA KOTOPOM pernieHus pacxoasatcs. ChopmMupoBaTh HaBBIK OTIAIKA
Y VCIIPABJICHUSI aJITOPUTMA HAa OCHOBE HAMJIEHHOTO OIIMOOYHOTO TECTA.
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Pe3ynabTarbl ocBOCHMS:

3HaTh KOHLEMIINIO CTPECC-TECTUPOBAHUS, €T0 MECTO B Mpoliecce pa3paboTKu U
OTJIaJIKU AJTOPUTMOB. YMETh OBICTPO THCATh TPUBUAIBHOE «HAWBHOE PEIICHHUE)
(brute-force) nns mpocTol TMPOBEPKU. YMETh TIE€HEPUPOBATH OCMBICICHHbBIC
CllyyallHble JaHHBIC, BKJIIOYas KpaeBble ciydau (Majible n, KpaiHHe 3HauyeHUus
aneMeHToB). Co3/laBaTh aBTOMAaTUYECKUN KOHBEHEp IS 3allyCKa THICSY TECTOB JO
nepBoil ommoOku. Jlokaam3oBaTh M aHAIM3UPOBATH OIMMOKY HA MaJCHBKOM TECTE,
HAWJEHHOM CTPECC-TECTOM.

Kparkoe cogep:kaHnue 3aHATHIA:

Konmnenmus crpecc-rectupoBanus. [[js yero HyHO: MOMCK OITMOOK B JIOTHKE,
a He cuHTakcuce. CpaBHEHUE «OBICTPOE, HO CIOKHOE PEIICHUE» VS «MEIJICHHOE, HO
IpOCTOE W MpaBuibHOE». [eHepauus TecTtoB. HammcaHue 3TamOHHOTO pEIICHHS.
ABromaru3zaius npouecca. Hanvcanue ckpunra (4acTo Ha TOM K€ A3BIKE), KOTOPBIi
B IIUKJIC: TEHEPUPYET TECT, 3allyCKAeT Ha HEM 00a peIIeHusl, CPABHUBAET PE3YJIbTATHI,
OCTaHABJIMBAETCS TPU HECOBMAJCHUU M BBIBOJAUT TECT M 00a oTBeTa. AHAmu3 u
oTiajKa.

Tema bbicTpasi copTupoBKa

enun u 3apaun:

M3yunts mnpuHOUNBI pabOThl, peanu3aluio W aHaiu3 3PEPEeKTUBHOCTH
anroputMa OBICTPOIl COpPTUPOBKHU. Pa3o0parh cTpareruto «pasfensii U BIACTBYID».
M3yunts wmexanusm paboTbl. OCBOUTH pa3IUyHbIE METOJBI BbIOOpPA OMOPHOTO
AIIEMEHTA W UX BIUSHHE HA MPOU3BOJAUTENBLHOCTH. [[poaHann3upoBaTh BPEMEHHYIO
CIOXKHOCTh B JIy4llleM, CpPEOHEM U XyIlIeM cly4asix. PaccMOTpeTrb METO/bI
n30eKaHus XyIIIEro ciiyyas Ha MPaKTUKE.

PGSyHLTaTbI 0CBOCHMUA:

3HaThb  OCHOBHBIE  IIarM  airoputMa,  (QakTopbl, BIMUSIONME  HA
POU3BOUTEIBLHOCTh. YMETh PEaJu30BbIBATh AJTOPUTM OBICTPOM COPTUPOBKH Ha
S3BIKE MPOTPAMMHUPOBAHUS. YMETh BHIOMpATh OMOPHBIA AIEMEHT pPAIOHAIBLHBIM
criocoOom. 3HaTh, KaKk MPOBOJUTH aHATN3 BPEMEHHU BHITIOIHEHUS alITOPUTMA.

Kparkoe cogepkanue 3aHATHIA:

[Mpunnun «pazpensii u BiactByi». OOmas cxema: pa3OHeHHE 3aJadyd Ha
noJ3a/1a4yu, perieHue Moja3ajaady, KOMOMHUPOBaHUE pe3yibraTtoB. BeiOop omopHOro
aneMmeHTa. AHanu3 cinoxkHoctu: Jlydmmii u cpenuuit ciydvait: O(n log n). Xymmui
ciyyait: O(n?) — BO3HHMKAeT NpPH HEyAaYHOM BBIOOpE OMopa Ha KaXKJOM Iare
(HampuMep, yKe OTCOPTUPOBAHHBINM MAacCUB M BHIOOP MEPBOTO 3JIeMeHTa). Pexypcus u
yIpaBICHUE CTEKOM BbI30BOB. COPTUPOBKA MaJICHBKHUX MOIMACCUBOB 00JIee TPOCTHIM
METOZIOM.
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5 OueHo4YHbIE 1 METOAMYECKHE MATEPHATIBI

5.1. @opmbI aTTEeCTAIIMHA

JUis  OUEHKM  pe3yabTaTUBHOCTHM  OOyYeHHs 1O  JOIMOJHHUTEIbHON
0011e00pazoBaTebHON Mporpamme «AJITOPUTMBI U CTPYKTYpPHI JaHHBIX. [lonroroBka.
YpoBEHB 2» NPUMEHSAETCS BXOAHOM, TEKYIIUI, IPOMEKYTOUYHBINA KOHTPOJIb.

BxoxHoil KOHTPOJIb

B kadecTBe BXOZHOTO KOHTPOJSI - CM. IYHKT YCJOBHS Ppeaju3aluu
MPOrpaMMal

Texkymmni KOHTPOJIb

OcymiecTBisieTcss  aBTOMATU3UPOBAHO C  IMOMOINBIO  aBTOMATH3MPOBAHHOM
CHCTEeMBI Ha 0a3e CUCTeMBI yrpaBieHus Kypcamu Moodle, pa3merneHHo# Mo aapecy
testkod-u.ru. 3amaum s pemenuss  HaxomsaTcss B pasgene  «Kypeer  /
[TporpammupoBanue / AJTOPUTMBI U CTPYKTYpbI JaHHBIX. [loAroToBKa. YpOBEHD 2».

Paznen cunraeTcsi OCBOGHHBIM, €CJH 33Ja4M pelieHsl B o0beme He menee 80%
OT d4Hcla 3a7a4, BXOAAIMX B HaOop. Eciam 3amaun HaOOpOB pemiamuch ¢
CYIIECTBEHHOW IMOMOIIBIO Tiefiarora, o0y4aeMoMy IpeiaraeTcs nepepeniars 3a1a4n
HabOPOB.

@ukcanusi pe3ylbTaToB OCYIIECTBISICTCS aBTOMAaTHYECKH B pas3zieiie pasziene
«Kypcet  / IlporpammupoBanue / ANTOPUTMBI W CTPYKTYpbl  JIaHHBIX.
[ToaroroBka.YpoBens2 / Ympasnenue kypcom / Otuersl / 3aBepiieHHE JIEMEHTOB
Kypcay.

IIpoMe:XyTOYHBIN KOHTPOJIb

[IpoBonuTcst pa3 B Tpu Mecsia B GopMe OJIUMIIUAABI 110 IPOrPAMMHUPOBAHHUIO.
[Topsanok npoBeaeHus onucaH B JOKyMeHTe «l1onoxeHne o 3aKphITON OJMMIINAJIE 110
nporpammupoBanuio [[PUI "Kox Ycnexa"» w/unmm B popme pasHOOOEB mocie Tem
JInnerinble anroput™Msl, CTpecc-TeCTUPOBAaHUE

HTOroBnblii KOHTPOJIb

Jlyist ompesienieHs UTOTOB OCBOEHUSI MPOTPAMMBI MCTIONB3YIOTCS PE3YyIbTaThI
IPOMEXYTOYHOTO KOHTPOJSI M BBIMYCKHAs KOHTPOJIbHAs paboTa (BBITYCKHON
pazHoO0i).

5.2. MeToanueckoe od0ecrmeuyeHue

JAupakTudeckuil MmaTepuas

No Tema DopMbl JAMnaKkTH4eCKun
/11 3aHSITHN MaTepHuan

1. | Crex Jlekums, IIpaktnka | Jlekuus.



https://tests.kod-u.ru/course/view.php?id=60#section-18
https://tests.kod-u.ru/course/view.php?id=60#section-23
https://tests.kod-u.ru/course/view.php?id=60#section-33
https://tests.kod-u.ru/course/view.php?id=60#section-33
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2. | JIuneiiHbIE CTPYKTYPHI Jlexkuus, [Tpaktuka | Jlekuus. Craitasl
naHHbIX. O4depenb, ACK, XHUII

3. | Aunamuyeckoe Jlexkums, [Tpaktuka | JIekmus.
IIPOrpaMMHUPOBAHNUE

4. | JluHeiHbIe aJITOPUTMBbI Jlexmus, I[Ipaktuka | JIekiust.

5. | AuHamu4ueckoe Jlekuus, [Tpaktuka | Jlekums. Craitasl
IPOrpaMMHUPOBAHUE
yIyOJIEHHO

6. | JIuHeliHbIC aITOPUTMBI CO Jlexuwus, [Tpaktuka | Jlekuus. Craitasl
CTPYKTYpaMH JAHHBIX

7. | BBeneHue B TEOpHUIO YHCEIT Jlexums, I[lpaktuka | Jlekums. Coaiap

8. | CTpecc-TecTUpOBaHHUE Jlexkuwms, [lpaktuka | Crmaiigsl

9. | BeicTpast cOpTUPOBKaA Jlexuwms, Ilpaktuka | Jlekums. Chaiapl

10. | 3agauu Ha peKypcHUIO ITpakTuka Jlexuus. Cnaiiabl
MTOCJIOXKHEU

IIpueMbI 1 MeTOIBI OPraHU3aANUKN 00PA30BaTEILHOIO MpoLecca

IIpy 1npoBeaeHMM JIEKIMOHHBIX 3aHATUA PEKOMEHIYyeTCs JeNlaTh MX
MaKCUMaJIbHO HWHTEPAaKTUBHBIMHU, HCHONb3Yysl AaKTUBU3UPYIOIIME BOIPOCHI, CTaBs
nepes; oOydaromuMuca MpoOsieMbl M 00CYXZas BO3MOXKHBIE IYTH HX pEIIEHus,
aHaJIM3UPYs UX JTOCTOMHCTBA U HEOCTaTkU. B Xozae m3noxeHust marepuana nu30erarb
OOBSICHEHHsT ~ allTOpUTMa MPUBEJECHUEM KOHKpPETHOro kojma. Bwmecto 3toro
11e1eCO00pa3HO HUCIOJIBb30BaTh OJOK-CXeMbl anroputMa. OOBsSCHEHHE alIropuTMa
HEOOXOIMMO CONPOBOXKJATh MPUMEPAMH €ro padOThl HA KOHKPETHBIX HCXOJHBIX
JAHHBIX.

B nepBbIX IByX JEKIHSIX HEOOXOAUMO C(POPMUPOBATH OCHOBHOM MOHATUWHBIN
anmnapar: epeMeHHasi, TUI, BhIpaXeHUe, PyHKIIHS.

[Ipy npoBeneHWHM TNPAKTUYECKUX 3aHATHH  J0OMBATbCS MAaKCHUMAJIbHO
CaMOCTOATENIbHOTO  pemieHuss 3agad. OOpamiate BHMMaHUE Ha OCO3HaHUE
HEOOXOJIMMOCTH CaMOCTOSATEIbHON padoThl. CIOXKHOCTh pEIllaeMbIX 3a]ad JI0JKHA
OBITH B 30HE OJIMKAMIIIETO pa3BUTHS.

[Ipy BO3HMKHOBEHUU JUIUTEIbHBIX 3aTPYAHEHUN 1aBaTh HEOONIBIINE MOACKA3KU
B (popMe HaBOAAILIUX BOIIPOCOB, FpapUUECKUX CXEM, WILTIOCTPUPYIOIIUX CYTh 3a0a4H.
HauaTth momouis CTOUT C TOTO, YTO HYKHO YOEIUTHCS, YTO 0OydaeMblil MPaBUIbHO
NOHSUI yCJOBME 3a1add. JIsi 3TOro MOYKHO IOINPOCHUTH IE€PECKa3aTh YCIOBHE U
OOBSICHUTD, KaK MOJTy4aeTCsl OTBET HA OTHOM M3 MPUMEPOB UCXOTHBIX TaHHBIX.

Crnenyronmm maroM MOXXeT ObITh IPEUIOKUTH TOHA0MI0AAaTh 00y4yaeMoMy HaJl
CBOMMHU paCCYKJIEHUSIMH IIPHU PELICHUH 33/1a4 U CIOBaMU ONKcaTh alropuTtM. [lanee
MOXKHO MpPEMJIOKUTh €My COCTaBUTh OJIOK-cxeMmy airoputMma. Ecinum mpu stom
JOMYUIEHbl OMIMOKH, MONPOCHUTh BBIOJIHUTH JEHCTBUSA aJTOPUTMA, 3alUCHIBAs MPU
ATOM 3HAYEHHUs MEPEMEHHBIX Ha JOoCKe. B kauecTBe MCXOIHBIX JAHHBIX MPEJIOKUTD
TaKe, Ha KOTOPBIX MpeAJIaraeMblil yHEHUKOM aliTOPUTM J1aeT HEBEPHBIH oTBeT. Jlanee
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COBMECTHO HIIETCA CHoco0 HCHpaBUTh OMMOKY B Onok-cxeme. I[locie storo ee
npeIaraeTcs 3aKoIupoBarh.

B 3aBucuMocTM OT 3adadW, WHOTJAa HMMEET CMBICI cpa3dy IHcaTh KOJI
nporpaMMbl. B 3TOM ciydae Takke MOXKHO MOMPOCHUTH MOAPOOHO paccKaszarb, Kak
oHa OyzeT paboTarh, 3aKMChIBasl Ha JIOCKE 3HAYCHUS MEPEMEHHBIX. Tak jke WIIEeTCs U
ucnpasisieTcss omuOka. CoOCTaBIEHHBIM OOMMMH YCHUJIMSIMU KOJ Ha JOCKE
11e1eCo00pa3HO CTepeTh, C TeM, 4TOObI O0y4aemblii BOCIPOU3BEI €r0 TOBTOPHO
CaMOCTOSTENbHO. VICKITIOUeHE MOTYT COCTaBIISATh OUYCHb CIa0ble YUCHHUKH.

Ecnu ko oOy4yaembIM yke HamucaH U B HEM «IITyTasi OMMUOKay, 9acTO XOPOIIIO
paboraer metom «duck debugy. OOywaemomy mpemmaraercsi OOBSICHUTH, Kak
pabotaet ero mporpamma. B xoze 0ObsICHEHUSI OH HAXOJUT OIIHOKY.

[Ipy BO3HWMKHOBEHHMH CHUTYyalWH, KOTJa YacTh TECTOB IPOXOAWT, a 4YacTh
nmojlydaeT BepAUKT «HempaBWIBHBIA OTBET» HEOOXOAMMO O3HAKOMHUTh, a IIPHU
MOBTOPHBIX CHUTYyaIlUsX HAllOMHHATh IpaBHjia COCTABICHHUS TECTOB (MpOBEpKa
KpailHMX 3HAYeHHWH HCXOAHBIX JAHHBIX M IMOTPAHUYHBIX 3HAYCHHUH B YCIOBHSAX M
IIUKJIaX; TECTHl TOJDKHBI 3aCTaBUTHh BBIUMCIUTEIBHBIA MPOIECC MPONUTH MO BCEM
BO3MOXHBIM MapuipyTaMm). Eciu TeCcT HEOYEBHIHBIM M IIOXO TOAOUpaeTCs IO
W3JI0KCHHBIM BBIIIIE TIpaBHJaM, JOIyCKAeTCS II0/ICKa3aTh, HAa KaKUX MCXOIHBIX
JTAHHBIX MPOTPaMMa BBIIA€T HENMPABWILHBIA OTBET.

[Tocne HaxokIEHUS TECTa, NAIOIIETO OMIMOKY, HEOOXOAMMO HAYUYUTh BIyMUYHUBO
U CHUCTEMHO ee uchpaBisiTh. OOBACHUTH HEOOXOIMMOCTh M30€erarh MPUMEHEHUS
«KOCTBIICH JISI NCIIPABIICHUS TIPOTPAMMBI.

6 MaTepI/IaJIbHO-TeXHI/I‘IeCKOe o0ecrieueHue IporpaMmMmsbl

6.1. Ilepeyenb He00X0AMMOT0 000PYIOBAHUS
TexHnuyeckoe ocHaILEHHE:

- Kabunet, umeroruii Xxopolee 0CBeIeHHE.

- KomnbroTeps! (HOyTOYyKH) U3 pacueTa OAuH Ha 00y4aeMoro, ¢ JOCTYIIOM

K cetu MHTEpHET.

- Crynbsi, paboune CTOJMBI.
- Crou u cTyn negarora.
- Jlocka MarHUTHO-MapKepHasi.

- [Ipoexrop

IIporpamMHbIe cpeacTBa:

- Onepannonnas cucrema Windows 7 (Wi BblIIIe)

- Nurepnperarop Python 3.5 (wnm Bbie)
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- IDE: IDL, Wing 101, PyCharm

6.2. YueOHO-MeTOAUYECKOE O0ecIeueHme:

1. Cnaiizipl 110 U3y4aeMbIM TEMaM.
2. Caiitsl http://test.kod-u.ru/ u http://informatics.mccme.ru ¢ HOATrOTOBJIEHHBIMHA
paszenaMu JijIs peaau3aluy JaHHOH ITPOorpaMMBl.

7 KaapoBoe odecnieuenue

Cornacno IIpodeccuonanpHoMy crangaprty «llemaror 1onoaHUTEIHLHOTO
o0pa3oBaHus JeTel U B3POCIBIX» 110 JAHHOW MMporpaMMe MOKeT paboTarh Mejaror
JOTIOJIHUTEIIBHOTO 00pa30BaHus C YpOBHEM 00Opa30BaHUs U KBaTU(UKAIIWU,
COOTBETCTBYIOLIMM 0003HaYeHUsIM Tabnuubl myHkTa 2 [IpodeccnonanbHoro
crangapra (Onucanue TpyAOBbIX (PYHKIMH, BXOIAIIUX B IPO(eCCHOHATbHBIN
CTaHJapT), a UMEHHO: KoJibl A 1 B ¢ ypoBHsIMU KkBanudukauuu 6.

8 Cnucok qmreparypsbl

8.1. Jluteparypa nis nexarora

1. denepanbHblii 3akoH «O0 o6pazoBannu B Poccuiickoit deneparumy No273-D3
ot 29.12.2012 (c1.2, .9, m. 14; c1.12, n.5; ¢1.33, n.2; ¢1.75, 1.2, 1.4)

2. [Ipuka3z MunucrepctBa npocsenieHusi PO ot 9 nosiops 2018 . N 196 "O6
yrBepkaenun [lopsiaka opraHu3anmuu W OCYIIECTBICHHS —00pa3oBaTeIbHOM
JESTETHHOCTH 10 JOTIOTHUTENBHBIM 00111e00pa3oBaTeibHBIM Mporpammam”

3. CIT  2.4.3648-20 "CaHuUTapHO-3NUIAEMUOIOTUYECKHE  TpeOOBaHUS K
OpraHu3alysIM BOCIHUTAHUS M OOy4Y€HHUs, OTAbIXa M O3J0POBJICHUSI [JETEed W
MoJtonexu"

4. CanlluH 1.2.3685-21 '"l'urueHuueckue HOpPMATUBBI M TpeOOBaHUA K
oOecrnieyeHuto 0e30macHOCTy U (MiKM) Oe3BPEIHOCTU ISl YesloBeKa (PaKTOpOB Cpeibl
obutanus"

5. Konnenuust pa3BuTHs JOMOJHUTEIbHOTO oOpa3oBanus Aeteit ot 04.09.2014 Ne
1726-p (paznen IV)
6. Meronuueckue peKOMEHJAIMU 10 TMPOSKTUPOBAHUIO  JTOMOJHUTEIIBHBIX

obOmepa3BuBatonux  nporpamm  (Ilpunokenne k  nuceMy  [lemapramenta
rOCyJJapCTBEHHOM MOJUTUKH B cepe BOCITUTAHUS JAeTeil U MOIoAeXu MUHKHCTEpCTBA
oOpazoBanus u Hayku PD ot 18.11.2015 Ne 09-3242)

7. Python st mereit. Camoyunrtens 1o nporpammupoBanuto / [xeiicon bpurrc;
nep. ¢ anm. CranucnaBa JlomakuHa; [Hayd. pea. JI. AOpamomal. — 2-¢ u3m. —
M.:Mann, BanoB u ®epbdep, 2018. -320 c.

8. [Tporpammupyem ¢ Minecraft. Co3nait cBoit mup ¢ momorisio Python / Kpaiir
Puuapncon; mep. ¢ anm. CranucnaBa Jlomakuna; [Hayd. pen. I. I'amxues]. —M.


http://test.kod-u.ru/
http://informatics.mccme.ru/
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Mann, MBanoB u ®epbep, 2017. -368c.: ui.
9. OnumnuaaHoe nporpammupoBanue / AHTTH JlaakcoHeH; mep. ¢ aHII. A.A.
Cmunkun — M. JIMK Ilpecc, 2018. -300 c.: u.

8.2. JIuTeparypa nJjist yyanuxcs

10. Python ansa nereit. CamoyuuTesns mo nporpammupoBanuio / Jlxericon bpurrc;
nep. ¢ anmi. CranucnaBa JlomakuHna; [Hayd. pen. JI. AOpamomal. — 2-e uzm. —
M.:ManH, UBanoB u ®@epbep, 2018. -320 c.

8.3. UnuTepHeT-pecypcsl

1. https://pythonworld.ru
2. http://pythontutor.ru
3. https://www.afterhoursprogramming.com/tutorial/python
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