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1 IMosicHUTEJIbLHASA 3aANMNCKA

JlononHuTenbHas — oOuieoOpas3oBaTesibHass — MporpaMma  «AJITOPUTMBL U
CTpyKTypbl naHHbIX. C++. VYpoBeHb 2» pa3paboTaHa cOIIacHO TPeOOBaHUSIM
CJIEIyIOIUX HOPMATUBHBIX JTOKYMEHTOB:

e @enepanbHblii 3akoH «0O0 oOpazoBanun B Poccuiickoir ®Pepepauuu» OT

29.12.2012 Ne 273- @3.

o KoHuenmus pa3BUTHs JONOJHUTEIBHOTO 00pa3oBaHUs JAeTed (yTBEpiKAcHA

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

o CII 243648-20 "CaHuTapHO-3IUAEMHUOJOTHYECKHE  TpeOOBaHUSA K
OpraHM3aIysM BOCIUTAHUS U OOY4YEHHS, OTAbIXa WU O37OPOBICHUS JETeH H
MoJonexu"

e CanlluH 1.2.3685-21 '"l'urueHuueckue HOPMATUBBI W TpeOOBaHUSI K
obecrnieueHnI0 0e30MacHOCTH M (M) OE3BPEIHOCTH ISl YeoBeka (haKTOpPOB
cpenpl oouranus"

e [lopsanok opraHu3anuu U OCYLIECTBIEHUSI 00pPa30BaTeIbHON IEATEIbHOCTH 110
JOTOJTHUTENBbHBIM  00HIe00pa30BaTebHBIM ~ IporpaMmaM  (YTBEpXkACH
npukazoM MunuctepcrBa npocseieHuss PO ot 9 Hosa6ps 2018 . N 196).

e C(Crparerus pa3BuTus BocnuTaHusi B Poccuiickoit @enepanuu Ha mepuoa a0
2025 roma (yrBepkaeHa Pacnopsbkenuem IlpaBurtensctBa Poccuiickoi
®eneparuu ot 29 masg 2015 . N 996-p)

1.1. HampaBJjieHHOCTH

Hanpasnennocts JOTIOJIHUTEIIbHOU oOpa3oBaTebHOU IIPOrpaMMBbI
«ANTOpPUTMBI U CTPYKTYpbl JaHHbIX. C++. YpoBeHb 2» — HayyHO-TexHH4YecKkas. OHa
SIBJISIETCA MPUKJIATHON, HOCUT MPAKTUKO-OPUEHTUPOBAHHBIA XapaKTep U HaIpaBicHa
Ha OBJAJCHUE BOCHUTAHHUKAMU MPOABUHYTHIX AJTOPUTMOB M CTPYKTYp HaHHBIX.
OOyueHue 1O [JaHHOW MporpaMme Cco31aéT OJaronpusiTHbIE YCIOBUS IS
WHTEJUJIEKTYaJlbHOTO W JIyXOBHOTO BOCHIHUTAHUSA JUYHOCTHU peOCHKa, COLUAIBHO -
KyJBTYPHOTO M MPO(PECCUOHATIBHOTO CAMOONpPEIEICHUs, pa3BUTUSI TTO3HABATEIbHON
AKTUBHOCTU U TBOPYECKOM caMOpeaau3aliuy yJammnxcs.

1.2. AKTyaJIbHOCTH NPOrPaAMMBI

JlaHHast MOTONHUTENbHAS 001eo0pa3oBarenbHasl MporpaMMa COOTHOCHUTCS C
TEH/JICHIUSAMU Pa3BUTHs JOIMOJHUTEILHOTO oOpa3oBaHHMs W coriacHo Konmermmu
Pa3BUTHS TOTIOJTHUTEILHOTO 00pa30BaHUs CIIOCOOCTBYET:

® CO3/JaHHI0 HEOOXOAMMBIX YCIOBHUH VISl TUYHOCTHOTO Pa3BUTHS 00yJArOIIIIXCS,
MO3UTHBHON COLIMATU3AMU U TPO(PECCHOHATHFHOTO CaMOOIPEICICHNUS;

® VIOBJICTBOPCHHUIO  HMHJIWBHAYAJIbHBIX  IMOTPEOHOCTEH  OOydarommxcs B
WUHTEIUICKTYaTbHOM pa3BUTHUH, a TaKXKe B 3aHATUSAX HAYYHO-TEXHUYECKUM
TBOPYECTBOM;

® (GOpPMHUPOBAHUIO H Pa3BUTHI0O TBOPYECKUX CIOCOOHOCTEH  ydaIumxcs,
BEISIBJICHUIO, PA3BUTHIO M TIOAICPKKE TATAHTIUBBIX YUAIIHXCS;

® 00eCIEeYeHUIO0 JTYXOBHO-HPABCTBEHHOTO, TPAXIAHCKOTO, MATPUOTHYECKOTO,
TPYIOBOTO BOCITUTAHUS yUaITUXCS,



Kpome TOro, axkTyanbHOCTh NpOrpaMMmbl OOYCIABIMBAETCA TEM, UYTO MpHU
0OBIYHOM OOy4YEHUHU MH(POPMATHKE, aJTOPUTMBbI U CTPYKTYPbI TaHHBIX HE U3YYalOTCH,
3TO HE CMOCOOCTBYET YCHEIIHOMY BBICTYIJICHUIO HA OJMMIHUAAaX 1Mo UHPOpPMaTHKE.
OOyyeHne 1O JaHHOW MporpaMMme cO3[aeT OnaronpuaTHBIE YCJIOBHS I Ooliee
TyOOKOTO  «IOTPY>KEHHUS»  yYallluXcsi B  MHUP JIOTUKH, MAaTeMaTH4YeCKOro
MOJICJIUPOBAHUS, JUIsl HMHTEIJIEKTYaJbHOTO M JIyXOBHOTO BOCHUTAHUS JIMYHOCTH
pebeHKa, COIMANIbHO - KYJBTYPHOTO W TPO(ECCHOHAIBHOTO CaMOOIpPEACIICHUS,
pa3BUTHUS MTO3HABATEIHHON AKTUBHOCTH M TBOPYECKOM caMopeaiv3aliy y4YalluXcs.
OnHa paccuuTaHa Ha COTBOPYECTBO M COTPYJHUYECTBO I€Jarora U BOCIUTAHHHUKOB.
JlaHHasi mporpaMma JaeT BO3MOXKHOCTh JETSIM TBOPUYECKH MBICIUTh, HAXOAUTh
CaMOCTOSITENIbHbIC WHJIUBUYAJIbHBIC PEIICHUS, a TOJy4YCHHbIE YMEHHUSI W HaBBIKU
OPUMEHSITh B KU3HU. Pa3BUTHE TBOPUECKHUX CIIOCOOHOCTEM MOMOraeT TakKe B
npo(deccuoHaIbHON OPUEHTALIMH MTOIPOCTKOB.

1.3. Ilemarornyeckas mesjiecooOpa3sHOCTh

[lenarornueckas 11€1€CO00PA3HOCTh 3aKIIOYAETCS B TOM, YTO CICIAHHBIA B
MPENICTABICHHOM MporpaMMe akIEeHT Ha MPAKTUYECKYI0 paboTy MO3BOJISET MOBBICUTD
pe3yabTatuBHOCTH 00yueHus uHpopmatuke 1 UKT mpu coBMecTHOM mpernoiaBaHuu
IIKOJILHOTO  OCHOBHOTO Kypca M  JIaHHOIO  JONOJIHUTEIBHOIO, PACIIUPHUTH
MHUPOBO33pPEHUE YUaIllUXCsl, IOBBICUTH MpeaMeTHbIe U MexnpenmeTasie 3YH u YYH,
YCHEUIHO OCBOUTH YYEOHBIM MaTepuan U y4acTBOBAaTh B OJIMMIIMA/IAX, OCO3HAHHO
BEIOpaTh IPOWITH JanbpHEHIero 00y4eHus u OymyIiei mpodeccum.

1.4. lleab 1 3a5a4M IPOrpamMmbI

Hens mnporpamMmbl: pa3BUTHE TBOPYECKUX CHOCOOHOCTEH ydallluxcs,
OBJIQJICHUE  TEOPETUUYECKMMU M NPAKTUYECKHMMHM  HAaBBIKAMM  PEIICHUS
ANTOPUTMUYECKUX 3a7ad IOBBIIIEHHOTO YPOBHS CJHOXHOCTH IPOrPAMMHBIMU
CpENCTBaMU.

3agaun:

obpazosamenvHhule:

00y4YUTh MPOJBUHYTHIM QJITOPUTMAM U CIIOCO0AM UX pealu3alfy ¢ MOMOIIbIO
s13bIKa nporpamMmmupoBanus C++;

OOy4YUTh CTPYKTypaM JaHHBIX, CIOCO0aM MX peaju3allid C MOMOIMIbIO S3bIKa
nporpamMmupoBanuss C++ ©  HUCHOJB30BAHMIO COOTBETCTBYIOUIMX KJIACCOB U3
CTaHJapPTHBIX OUOINOTEK;

O0Oy4YUTh MPOABUHYTHIM AJITOPUTMAM H CIIOCO0aM MX peaan3alii C MOMOIIBIO
A3bIKa mporpaMmupoBanus C++;

o0y4uTh MPOJABHHYTHIM IpueMaM paldoTbl B MHTETPUPOBAHHBIX Cpelax
IPOrpaMMHUPOBAHUS;

COBEPILIEHCTBOBATh HABBIKM TECTHUPOBAHUS, MIOMCKA U MCIPABIECHUS OLIMOOK B
IPOrpaMMHOM KOJIE;

gocnumamenvHule:




BOCIUTHIBATh KYJABTYpYy HAMHCAHHUS «YUCTOTO», TOHSATHOTO IS JPYyTUX
IPOrpaMMHUCTOB, KOJa, COOJIIOIEHUSI pPEKOMEHJAIMi MO0 BbIOOPY HWMEH IS
UACHTU(HUKATOPOB;

BOCIIUTATh KYJBTYpPYy MPOEKTHOW MAESATENBHOCTH, B TOM 4YHUCJIE YMEHUE
IUTAaHUPOBaTh, pabOTaTh B KOJUIEKTHBE; YYBCTBO OTBETCTBEHHOCTH 3a PE3yJbTaThl
CBOET0 TPYy/a, UCIOIb3yEMOTO IPYTUMHU JIFObMU;

(GopMHUpOBaTh YCTAaHOBKY Ha MO3UTHBHYIO COLMAJIbHYIO JEATEIbHOCTh B
UH(POPMAIIMOHHOM O0IIIeCTBE, HEAOMYCTUMOCTh ACHCTBUIA, HAPYIIAIOIIUX MIPABOBHIE
Y ATUYECKUE HOPMBI padOTHI ¢ HH(pOpMaLIUE;

COJEHCTBOBATh MOBBIIICHUIO MIPUBJIEKATEIbHOCTH HayKH,
HAy4YHO-TEXHUYECKOIO TBOPUYECTBA ISl MOAPACTAOIIETO TOKOJIEHUS;

(GopMupoBaTh y MNOAPACTAIOMIETO IMOKOJEHUS OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 30POBOM 00pa3e >KU3HU, COOTIOACHUN TPABUI
TUTHCHBI;

pazeusaruue.

OBICTPO OPUEHTHPOBATHCS B IMHAMUYHO PA3BUBAIOIIEMCS U OOHOBIISIOIIEMCS
MH(OPMAIIMOHHOM  TIPOCTPAHCTBE;  MOdy4yaTh, MCIOJIB30BaTh M  CO3/1aBaThb
pa3Hoo0Opa3Hyl0 uHGOPMAILMIO; TPUHUMATh OOOCHOBAaHHBIE pEHICHUS W peuarh
npo6aeMbl HA OCHOBE NOJIYUYEHHBIX 3HAHUM, YMEHUH U HABBIKOB;

OBJIQZICHHUE YMEHHUSIMU CTPOUTh MareMaTH4eCKHe OOBEKThl, B TOM YHCIIE
AJITOPUTMBI, CTPYKTYphl JIaHHBIX, JOTHYeCKHEe (OPMYIBI W MPOTPaMMBI Ha
(dopManbHOM  S3bIKE, YIAOBIETBOPSIOLINE 33JaHHOMY OIHCAHHUIO; HCIIOIb30BaTh
0011en0JIb30BaATENBCKHE HHCTPYMEHTBI M HACTPAUBaTh UX JJIA HYK]I [10JIb30BATEIS;

pa3BUTHE aAJNTOPUTMHYECKOIO MBILUIEHUS, CIOCOOHOCTEW K (popmanuzanum,
AJIEMEHTOB CUCTEMHOI'O MBIIIJIEHUS;

IpUOOpETEeHHE OMbITa CO3AaHUs, PeJaKTUPOBaHUs, 0(hOPMIICHUS, COXPAHEHHUS,
nepenayd MHPOPMALMOHHBIX OOBEKTOB PA3IMYHOIO THUIA C MOMOIIbI0 COBPEMEHHBIX
IPOrPAMMHBIX CPEACTB; TMOCTPOEHHUE KOMIIBIOTEPHBIX MOjeNel, KOJUIEKTUBHOMN
peanu3anud UHGOPMAIIMOHHBIX MPOEKTOB, MPEOAOICHUE TPYJHOCTEH B mpoliecce
UHTEJUIEKTYaJIbHOTO ~ MPOEKTUPOBAHUS, HMHPOPMAIMOHHOM  JCATEIHHOCTH B
paznuyHbIX cepax, BOCTpeOOBAHHBIX HA PHIHKE TPYa; PEHICHUS CIOXKHBIX 3a7a4 U
OJIUMITUATHBIX 3a/1a4 MPOTPAMMHUPOBAHUSI.

1.5. Ilnanupyembie pe3yabTaThl

[Imannpyemsble pEe3yNIbTAThI o0y4eHHUs 1o JOTIOJIHUTEIILHON
o01eo0pa3oBaTeNbHOM MporpaMMe «AJITOPUTMBI M CTPYKTYpbl JAaHHbIX. CH++.
YpoBeHb 2»:

IIpenmerHsbIe:

- YMEHHE aHAJM3UPOBATH ITOCTABIECHHBIE 3a1a4M U CO3/1aBaTh COOTBETCTBYIOILINE
UH(OPMALIMOHHBIE MOJIEIH;

- yMEHHUE MPUMEHSATh alTOPUTMbl, KOMOMHUPOBATh U MOAU(DUIIMPOBATH UX IS
pelIeHus TOCTaBICHHBIX 3a/1a4, BEIOMPATh ONTUMAJIbHBIE CTPYKTYPbI JaHHBIX;

- YMEHHE NPUMEHATH OCHOBHBIE KOHCTpYKUMM s3bika CH++ Ui peanusanuu
AJITOPUTMOB PELICHUS IIOCTaBICHHBIX 3a/a4;



- YMEHHME TECTUPOBATh W BBHIMNOIHATH OTJIAAKY MPOTPAMMHOIO KOJIA, TPUMEHSTh
MHCTPYMEHTAJIbHBIE CPEACTBA OTIAIKH.

JInyHOCTHBIE:
- YyBCTBO NAaTPUOTHU3MA, YBAKEHUSI K CBOEMY HAapOy, TOPJOCTH 3a CBOM Kpaii;
- OTBETCTBEHHOE OTHOLIEHHE K TPYAY, KAU€CTBY CBOEH NEATEIbHOCTH;
- OBJIQJICHUE OCHOBaMU CaMOpPa3BUTUS U CAMOBOCIIUTaHUS B COOTBETCTBUU C
OOIIIEYeNTIOBEYeCKUMU  IIEHHOCTSIMA W WJeaJlaMd  T'PaKJAHCKOTO  OOIIECTBa;
TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOM M OTBETCTBEHHOM
JEATENBbHOCTH;
- yMEHHE OOIIaThCsl M COTPYIHUYATh CO CBEPCTHUKAMHM, JETHMH CTapIIETo H
MJIQJIIIEr0 BO3pPAcTa, B3pOCIBIMU B IIpoliecce€ O00pa30BaTEIbHOM, OOIECTBEHHO
MIOJIE3HOM, TBOPYECKOU U IPYTUX BHUJIOB JIEATEIIBHOCTH;
- HaBBIKM COTPYJHUYECTBA C B3pPOCIBIMH M CBEPCTHUKAMHM B Pa3HbBIX
COITMAJILHBIX CUTYaIlUsX, YMEHUE HE CO3/1aBaTh KOH(MIMKTOB U HAXOJIUTh BBIXOJbI U3
CIIOPHBIX CUTYalIHii;
- c(hOopMHPOBAHHOCTH MMO3HABATEIBHBIX UHTEPECOB U TBOpPUECKAsi aKTUBHOCTH B
JTAHHOI 00J1aCTH.

MeTtanpeamMeTHbie:

— yMEHHE Ompenensitb u (OpMyIUpPOBATh II€Nb JEATEILHOCTH HA 3aHITHH,
IIPOTrOBApPUBATh MOCIEA0BATEIBHOCTD JEUCTBUM C TOMOIIBIO NIEArora;

— YMEHHE IUIAaHUPOBATh, KOHTPOJUPOBATH M OLCHHBAaTh CBOM JICUCTBHUS B
COOTBETCTBUM C TMOCTaBJICHHOW 33Ja4€il W YCIOBUSIMU €€ pealn3aluu,
onpeaensTh Hanbonee 3HPeKTUBHBIE CIOCOOBI TOCTHKEHUS PE3YyIbTATa;

— CHOCOOHOCTh  CaMOCTOSITENIbHO  OLIGHMBaTh W MPUHUMATh  PEIICHUS,
ONPEACNSIONIME CTPATETHI0 MOBEACHMS, C YYE€TOM TPaXJaHCKUX U
HPABCTBEHHBIX IIEHHOCTEW;

— yYMEHHE IIOHMMAaTh NPUYHMHBI yCIexa/Heycrnexa Y4uyeOHOU eSTeIbHOCTH W
CIIOCOOHOCTH KOHCTPYKTHUBHO JISHCTBOBATh IAKE B CUTYaIIMSIX HEyCIexa.

B pe3syabrare 00y4yeHus1 BBINYCKHUKH J0JKHbI 3HAThH:
- AJITOPUTMBI, X BBIYUCIUTEIbHYIO CIOXKHOCTb;
- OCHOBHBIE OCHOBHBIE CTPYKTYPbl J@HHBIX M BBIYHMCIUTEIBHYIO CIIOKHOCTD
BBINIOJTHEHUS ONIEPALIMI HA 3TUX CTPYKTYpax;
- CTaHJapTHble  OuONMMOTeyHble  (YHKUWH,  peATM3YIOIIUEe  W3YYCHHbIE
aITOPUTMBIL;
- CTaH/IapTHBIE KJIACCHI, pEAIU3YIOLINE U3YUEHHbIE CTPYKTYPhI JaHHbBIX.

AOJKHBI YMETD.

— OLCHMBATh BBIYMCIUTEIBHYIO CJI0KHOCTh AJITOPUTMOB PEIICHUS 3a/1a4;

— IPUMEHATHh U3YUYCHHBIEC aJITOPUTMBI [T PELICHUS 3a/1a4;
- COCTaBJISATh NPOTPAMMHBIN KO, PEATIU3YIOLINN TOT WA UHOMN aJrOpUTM;
- OTIPEICISITh HEOOXOUMBIE JIJISl PEIICHUS 3a/1a49H TaHHBIX CTPYKTYPHI IaHHBIX;
- opOpMIISTE TMPOTPAMMHBI KO C COOTBETCTBUEM C OOIICTPUHSITHIMH
MpaBUJIaMUu;



- OCYHIECTBJISATh TOMCK HUCXOAHBIX JAHHBIX, MPUBOIAIIMX K HEBEPHOMY
pe3yabTaTy, ONpeAeisiTh MPUYMHY HEBEPHOIO pe3yJbTara U MPUHUMATh PEUICHHUE T10
ONTUMAJIIBHOMY HCHPABIEHUIO OITUOOK B IPOrPaMMHOM KOJIE;

- paboTaTh B KOMaH/I€ HaJ| pEeIICHUEM 3a/1auH;

- IIPOSIBIIATH YYBCTBO KOJUIEKTUBU3MA, B3AMMOIIOMOILY, B3aUMOITOHUMAaHUSI;

- YBaXKaTh TPYJ CBOMX TOBAPHUILIEH;

- CTPEMUTHCS K COBEPLIEHCTBOBAHUIO CBOMX HABBIKOB.

1.6. OTinunTeIbHBIE 0COOEHHOCTH MPOrPaAMMBI

OTnuuuTenbHble OCOOCHHOCTH JAHHOW JOTMOJHUTENBHONH MpOTrpamMMmbl OT
CYLIECTBYIOIIMX OOpa3oBaTelbHbIX MPOrpaMM B TOM, UYTO OHAa COJEPKHUT
JOTIOJTHUTENIbHBIA M3y4YaeMblil Marepuaj, 3HAUUTEJIbHO PACHIMPSET BO3MOXKHOCTHU
(dbopMUpOBaHUSI YHUBEPCAJIBHBIX YUYEOHBIX M TMPEAMETHBIX HaBBIKOB. B mporpamme
OoNbIlIOE BHUMAHUE YAENseTcs MpakTUYecKuMm 3afaHusM. [lpoBepka 3amaHuit
OCYILECTBIISIETCS KOMOMHUPOBAHHBIM criocoOoM. Ha rnepBom sTane aBroMaruyecku ¢
MOMOIUIBI0 TecTHpylolel cucteMbl. Ha sToM 3Tame otcekaercs OojbInas 4acTh
HEBEPHBIX pelIeHuil. BTopoil 3Tam KOHTpoJis — MpoBepKa OTIPaBICHHOTO KO/
npenogaBareneM. Ha sTom srame mpoBepsieTcsi, BBIMOJIHEHBI JTU OTPaHUYECHHS IO
UCIIOJIb3YEMBIM KOHCTPYKLHUSAM $I3bIKa, ONTHUMAJbHOCTh PEUIEHUS U IMPaBUIBLHOCTH
opopmieHus kona. JlomyeHHble OMMOKN pa30uparoTCcsl HA 3aHATUU. Tako# MOaXo
npuydaer JeTel K CcaMOCTOSTENbHON paboTe, OCBOOOXKIAeT mpernojaaBaTesis OT
PYTHHBl TIPOBEPKH 3aBEJOMO HEBEPHBIX PEIICHHUH, TEM CaMbIM [OBBIIIAS
3¢ HEKTUBHOCTH yUeOHOTO MpoIiecca.

Bce yueOHble MaTepualibl NpenCTaBleHbl B (opmare npe3eHTauui u/uim
nexkuuit. Ilpe3eHTtaruu ymoOHO HCHOJIB30BaTh C TMOMOIIBIO MYJIBTUMEAUITHOTO
npoektopa. OOyyaeMble HMMEIOT K MpPE3eHTAlUUsAM W/WUIU JIEKIUSAM [OCTOSHHBIN
JOCTYI B ceTd IHTepHET M MOTYT MCMOIb30BaTh UX B KAYECTBE OMOPHOTO KOHCIIEKTA.

1.7. YcaoBus peajm3zanuu NporpaMMmsl

B ocBoenun Hacrosmieil y4eOHOW MporpaMMbl y4acTBYIOT JIETH B BO3pacTe
13-17 ner. YcnoBuem oTOOpa B TpYIIy SIBISETCS YCIEIIHOE 3aBEpIICHHUE Kypca
” ANITOPUTMBI U CTPYKTYphI AaHHbIX. C++. YpoBens 17.

®dopma o0yueHus: — OUHasl.

dopmMupoBaHHE TPYMN IEJIECO00pPa3HO OCYHIECTBISITH C  HEOOIBIINM
pazOpocoM BO3pacTa U CO CXOKUM YPOBHEM HABBIKOB PEIICHUS OJTUMITHATHBIX 33]1a4
no mnporpaMMmupoBaHuio. OIEHKa YKa3aHHOTO YpPOBHS BO3MOXKHA Ha OCHOBaHUH
pEKOMEHAIMI [1eJaroroB, BEAYIIUX MPOrpaMMHUPOBAHUE.

1.8. ®opmbI Opranu3zanuu 3aHATHI

OcHOBHOI QopMOI1 OpraHu3aluu IEATeIbHOCTU JETeH Ha 3aHATHH SABIAETCS
rpynmnoBoe 3aHsaTHe. [Ipy M3ydeHHHM TEOpEeTHMUYECKUX 3aHSATUN MeAaror OOBSCHSET
y4eOHBII Marepua ¢ UCIOIb30BaHUEM CIIaii/IOB U MAarHUTHO-MAPKEPHOM TOCKH.



3aKperuieHue UW3yYeHHOr0 Marepuajja OCYIIECTBISIETCS CaMOCTOATENbHON
paboToil C TMOMOIIBIO TeAarora MO PEHIEHUI0 3aJad Ha KOMIIBIOTEpE C
UCIIOJIb30BAaHUEM CIIEHUAIN3UPOBAHHBIX CANTOB.

[Teproandecku NpOBOAATCA OMUMITAA/IBI, TPEANOIATAIOIINE CAMOCTOSTEIBHYIO
paboTy MO PEIIeHUIO 3a1a4 Ha KOMITbIOTepe Oe3 MOMOIIY Te1arora.

[Tocne onmuMmuaj, Kak MPaBUIIO, TENAroroM OCYIIECTBISIETCS pa30op 3ajad.
Jlist pazbopa MOTYT MpuUBIIEKAaThCS 00ydaeMble, YCIICUTHO PEIIMBIINE T€ WIH HHBIC
3a/1a4u B XOZ€ OJMMITHA/bI.

2 Kanenaapublii yueOHblii rpadguk

Pexxum Opra”u3aluu 3aHATUN o JTAHHOU JOTIOJIHUTEIILHON
001e00pazoBaTebHOM IPOrpPaMMe ONPEAEISIETCS KaleHIApHbIM YYeOHOM IparKoM
51 COOTBETCTBYET HOpMaM, YTBEPKICHHBIM CII 2.4.3648-20

"CaHUTapHO-3IUAEMHUOJIOTHYECKHE TPEeOOBaHUS K OpraHU3alusM BOCIHUTAHUS H
o0y4eHus, OTAbIXa W o310poBieHUst aetedl u Mononexu", CaulluH 1.2.3685-21
"I'uruennyeckrie HOPMATUBBI U TPEOOBaHUS K 0OECIeUueHHI0 OE€30MaCHOCTH U (UJIN)
0€3BpeTHOCTH JIJIs1 YeoBeKa (PaKTOpoB cpeibl OOUTaHUS").

Havano 3ansatuii — 1 ceHTAOpsI.

OxoHuanue 3ansaTuil — 31 mas.

Bcero yue6HbIx Henenb (IpOAOIKUTENEHOCTD y4eOHOTO roja) — 37 HeJenb

OO6bemM yueOHbIX yacoB — 148 akaieMUueCcKUX 4acoB.

Pexum oOyueHus - 4 pasza B HEEIIO B 3aBUCUMOCTHU OT PACTIMCAHUS.

[IponomKUTENBHOCTD aKaAEMUYECKOT0 Yaca - S0 MUHYT

3 YueOHbBIH IL1aH

No KonuecTBo 4acos Dopmbl
i HasBanue paszaena, TeMbl | Boero Teopus | Ilpaxtu | ATTECTaluy,
Ka KOHTPOJIS
1. | Beeaenue 7 3 4 Texymmun
KOHTPOJIb
2. | Hukisl 8 1 7 Texyuii
KOHTPOJIb
3. | ba3oBbie 3a1aun Ha 8 1 7 Texymmi
peanu3anuio KOHTPOJIb
4. | CoptupoBku 8 1 7 Texymuii
KOHTPOJIb
5. | Buasl moucka 8 1 7 Texkymmu
KOHTPOJIb
6. | CranmapTHbIe CTPYKTYpBI | g 1 7 Texymuii
JTAHHBIX KOHTPOJIb




7. | 3HaKOMCTBO C TEXHUKaMH | g 1 7 Texkymmu
MIPOrpaMMHUPOBAHUS KOHTPOJIb

8. | AuHamuueckoe 8 1 7 Texymmit
IPOrpPaMMHUPOBAHUE KOHTPOJIb

9. | I'padsl. OcHOBHBIE 8 1 7 Texymmit
noustusa. DFS KOHTPOJIb

10. | ITouck B mmpuny (BFS) 8 1 7 Texymmit

KOHTPOJIb

11 | Anroput™m JleiikcTpbl 8 1 7 Texymuii

KOHTPOJIb
12 | I'eomeTpus 8 1 7 Texymuii
KOHTPOJIb

13 | Anropurm ®noiina — 7 1 7 Texymmin
Yopuuesuia. [Touck KOHTPOJIb
KpaTyauimx myTen
MEXKy BCEMH Mapamu
BEPLIMH

14 | Anroputm 7 1 7 Texymuii
®opna-bennmana. [Touck KOHTPOJIb
KpaT4yauimx nyTer BO
B3BEIIEHHOM rpade

15 | OcroBHBIE NEPEBBSL. 8 1 7 Texymuii
Anroputmsl [Ipuma u KOHTPOJIb
Kpackana. Cucrema
HeIepeCceKaroINXcs
MHOXkeCTB. [lepeBo
DeHBUKA.

16 | KopHeBast 3BpUCTHKA. 8 1 7 Texymuii
SQRT-gexomno3unus. KOHTPOJIb
Ausroput™m Mo

17 | CrpokoBbI€ aNrOPUTMBI 8 1 7 Texymuii

KOHTPOJIb

18 | IepeBo oTpe3koB 8 1 7 Texymuii

KOHTPOJIb
19 | bop 7 1 7 Texymmit
KOHTPOJIb

Htoro 148 21 127
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4 Conepxanue NporpaMMsl
Tema Bsenenue

Hean u 3apaun:

CdopmupoBare y ydamuxcs 0a30Bble HaBbIKA MporpaMmupoBaHusi Ha C++,
HEOOXO/IMMbIE I JNaJbHEUINEro H3y4YeHUs alrOPUTMOB U CTPYKTYp JaHHBIX.
ObecnieunTh YBEpEHHOE BiIaJeHUE (PYHAAMEHTAJIbHBIMU KOHCTPYKLUMSIMM S3bIKA.
N3yunth OCHOBHBIE apu(PMETHUUYECKHE ONepaluu, MPUOPUTET OIepaluii U THUIIbI
JNAHHBIX JUIS BBIYMCIICHHMN. [l03HAKOMHUTH C METOJaMU ONTHUMH3ALMU M HAIMCAHUS
sbdexkTuBHBIX  apudmeTndeckux  BeipaxkeHuil. CdopMupoBaTh  MOHUMaHUE
JIOTUYECKHX OIEpallMii W YCJIOBHBIX KOHCTPYKUMH. BBecTH NOHATHE TEpHAPHOIO
orneparopa Kak KOMITAKTHOW albT€PHATHBBI YCIIOBHOMY OIEpaTopy U OTpadoTaTh €ro
IPUMEHEHHUE Ha MPAKTHKE.

Pe3yabTarThl 0OCBOCHMS:

VYyamuiicss OyeT 3HaTh: CHHTAKCUC M MIPUHLIUIIBI PabOTHI OMEepaToOpoOB BBOJA U
BBIBOZIAa, OCHOBHBIE apu(MeThyeckue U JIOTUYECKHE omeparopsl s3bika CH++,
CHUHTAKCHUC YCJIOBHBIX KOHCTPYKUUWA U TEPHAPHOTO ONEPATOPA, OCOOEHHOCTH PadOTHI
C LIETIOYMCICHHBIMA U BEIIECTBEHHBIMH THUIIAMH JaHHBIX. Ydamuiics OyneT yMeTh:
Peann3oBbiBaTh KOHCOJBHBIC MPOTPAMMBI, B3aMMOJCHUCTBYIOIINE C TOJIb30BaTelIeM.
BreimonHaTh apudMeTHUYEeCKUEe BBIYMCICHUS, TPABUIBLHO HMCIIONB3YS THITHI JAHHBIX U
YUUTBIBast IPUOPUTET onepaunid. [IpuMeHsATh yCIIOBHBIE ONEpaTophl 1Jis pean3aluu
Pa3BETBIAIOLINXCS aIropuTMOB. Mcronb30BaTh TEPHAPHBIM OnepaTop s HaUCaHUs
JTAKOHUYHOT'O KOJ1a B IPOCTBIX CUTYAIUsIX BBIOODA.

Kparkoe cogep:xxanue 3aHATHIH:

BBoa-BbiBOA. ApugMeruka. 3HAKOMCTBO €O cpeaoi pazpaborku. CTpykrypa
npoctoit mporpammbel Ha C++. CraHgapTHble MOTOKM BBOJA MU BBIBOJA. XHUTpas
apudmeruka. YcioBHbIe BbIpakeHUs. TepHapHbI onepatop. Jlorndeckue onepanuu
CPAaBHEHUS U JIOTHYECKHE oneparopbl. KOHCTPYKIUS BETBICHUS.

Tema Hukiabl

ean u 3apaun:

CdopmupoBare y yuanmxcs (yHIAMEHTAIBHOE TOHMMAaHUE KOHIEIIUU
IUKJIOB Kak 0a30BOr0 HMHCTPYMEHTA YIPAaBICHUS TMOPSAKOM  BBIMOJIHEHUS
nporpamMbel. HayuuTe NpUMEHSTh LMKIBI JJIsI ABTOMAaTU3aLUHU ITOBTOPSIOLIMXCS
JENUCTBUN U 00pabOTKM TOCIENOBaTeIbHOCTEN AaHHBIX. Pa3BUTh anropuTMHYecKoe
MBIIUICHUE Yepe3 pelIeHrne MpakTUIecKuX 3a71ad. OCBOUTh MPUMEHEHUE LIUKIIOB ISl
pemieHus 3ama4, He TPEeOYIONMX HCIOJIb30oBaHUs MaccuBOB. ChOpMHUpPOBATH HABBIK
paboThI C UHJEKCAMU ISl TOCJIEI0BATEILHOIO 00X0/1a 3JIEMEHTOB MacCHBa.

Pe3ynbTarbl 0CBOCHUS:
VYyammiicss Oyner 3HaTh: CHHTAKCHUC W CEMAHTHKY IUKIOB. [loHsATHS
WHUIIMATN3AIAA, YCJIOBHUSI OCTAHOBKM W MOAMGUKAIMK CUYCTYMKA MHKJIA. ba3oBbie
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anropuT™Mbl OOpabOTKHM NTaHHBIX B MaccuBax. Yuaiuics Oyaer ymerb: BriOuparh
ONTHUMAJIbHBIA THUI UMWKIA I PEHIeHUs KOHKpeTHOW 3ajmaud. Peann3oBbIBaTh
aNTOPUTMBl C HCIIOJIb30BAaHUEM BJIOKEHHBIX LHKIOB. KOppekTHO uCHoiab30BaTh
UH/IEKCALMIO 1711 pabOThI C 3JIEMEHTAMM MAacCHUBOB BHYTpPHU LIMKIOB. Peann3oBbiBaTh
TUIIOBBIE ONEpPALlMU HAaJ MacCUBAMM: IOMCK, CYMMHpPOBaHHUE, MPOBEpPKA YCIOBHIL.
OTnaxuBaTh IPOrpaMMbl, COAEPIKAIINE LUKIIbIL, U U30eraTh TUIIUYHBIX OIIMOOK.

Kparkoe conep:kanmne 3aHATHIA:

[ukaer 6e3 maccuBoB. [loHsTHe MTepanuu. YrpaBieHHe IUKIamMu. L[ukiel u
MaccuBbl. MomuuKkanyus MacCHBOB. BJOXEHHbIC LHKIbI Ui 00Xoda CTPOK U
CTOJIOILIOB.

Tema Bba3oBble 3a/1a4M HA peaTu3anHIo

Heau u 3apaun:

3akpenuTh Ha MPaKTUKE MOHUMaHHE (PYHJIaMEHTAJIbHBIX KOHCTPYKIIMH SI3bIKA
C++ um 0a30BBIX CTPYKTYp MAaHHBIX. HayuuTh ydammxcs HPUMEHSTh H3y4YCHHBIC
KOHIIETIIIUA B KOMIUJIEKCE JIJII PEIICHUs] TUIIOBBIX aJITOPUTMHUYECKUX 3aj1a4. Hayuurts
npeoOpa3oBbIBaTh CIOBECHOE OIMMCAHUE 3a7aui B (POpMaJIbHBIN aJTOPUTM U pabounii
kon Ha C++. 3akpenuTh HCMIOJIB30BaHUE IUKIOB IS OOpPabOTKHM YHCIOBBIX
nocieaoBarenbHocTel U cTpok. ChopMupoBaTh yMeHHE paboOTaTh C JAaHHBIMU Yepe3
OCHOBHBIE CTPYKTYPBI: YUCJIA, CTPOKH, MACCUBBI.

Pe3ynbTarnl oCBOCHUS:

VYyammiicst Oynet 3HaTh: Tunosble POPMYITHPOBKU U MIAOIOHBI PEIICHUNA IS
0a30BBIX AITOPUTMUYECKUX 3a/ad. [IoHSATHE KpaeBbIX CIIy4aeB M UX BaXXHOCTH IS
KOPPEKTHOCTH TMpOrpamMMbl. Yuamuics OydeT yMeTh: AHAIU3UPOBATH YCIOBUE
3ala4¥, BBIICNATH KJIIOUEBbIE TPeOOBaHUS W  BXOJHBIC/BBIXOJHBIC JIaHHBIE.
CocTaBnsaTh IJaH pelieHus: (aaropuTMm) mnepen HamucanueM kona. IIpoBepsiTe cBoe
peIIeHre Ha pa3InYHBIX HA0OpaxX BXOMHBIX JAHHBIX, BKIIIOYAsi KPAEBhIE CIIydaH.

Kparkoe cogepxxanue 3aHATHI:
Benenune B pemenue 3a7a4. 3a7auu Ha YKCla M UKIBL. 3a7a4d Ha 00paboTKy
CTPOK. 3a71a4u Ha OJJHOMEpHBIE MacCHBbl. KoMOMHMpPOBaHHBIC 3a0a4H.

Tema CopTupoBKH

ean u 3apauun:

CdopmupoBarh y ydamuxcsi CUICTEMHOE MOHUMAHUE KITHOUEBBIX aJITOPUTMOB
COPTUPOBKH, HMX BHYTPEHHEro YCTpOWCTBAa W oOjacTte mnpuMmeHeHus. Hayuutsb
aHamM3upoBaTh A(PPEKTUBHOCTH AJNTOPUTMOB YEpe3 OIEHKY BPEMEHHOHW U
MPOCTPAHCTBEHHOM  CJIIOHOCTH. Pa3BUTh HaBBIK MPAKTUYECKOW peau3aiuu
OCHOBHBIX COPTUPOBOK Ha C++ U MPUMEHEHUS COBPEMEHHBIX MHCTPYMEHTOB SI3BIKA.

Pe3yabTarbl 0CBOCHMS:
VYyammiics Oyner 3Harb: OmnpeneneHusi, ajiropuTMbl U KIIOYEBBIE HACH
OCHOBHBIX KBaJpaTUYHBIX COPTHUPOBOK, OBICTPOM COPTUPOBKU, COPTUPOBKHU
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CIIUSIHUEM U COPTUPOBKHU MOACYETOM. [IOHATHS yCTOMYMBOCTH M HEYCTOMYHUBOCTH
coptupoBku. [IpunHIun paboThl KOMIaparopa W IpaBwia ero HamucaHus B C++.
VYuyanuiics Oyner ymerh: CaMOCTOSTEIBLHO PEAM30BLIBATh M3YUYEHHBIE aJITOPUTMBI
coptupoBku Ha C++. AHanmm3upoBaTh 3G(HEKTUBHOCTH anroputMma. CpaBHUBATH
MIPOU3BOJIUTEILHOCTh aJITOPUTMOB HA MIPAKTUUECKUX TIPUMEPAX.

Kparkoe cogep:xanue 3aHATHIM:
KBanparnunsle coprupoBku. CoprupoBka ciausitHueM. bwicTpas copTupoBKa.
CoprupoBka ¢ koMnaparopoM. CTpyKTypbl JaHHBIX. MeTo/ bl ocuéTa.

Tema Buabl moucka

Hean u 3apaun:

ChopmupoBarh y yyaluxcsi CUCTEMHOE MOHUMaHUE OCHOBHBIX aJrOpPUTMOB
MOUCKA, UX MPUHIMUIOB PabOThI, CUJIbHBIX U CIaObIX CTOPOH. HayuuTb BbIOMpAThH
ONTHUMAJbHBIA AJITOPUTM TMOKMCKA B 3aBUCUMOCTH OT YCJIOBUM 3a/1a4d. 3aKPENHTh
HaBbIKM aAHAJIN3a BPEMEHHOW W NPOCTPAHCTBEHHOM CJIOKHOCTH aJITOPUTMOB.
[IpakTr4ecku OCBOUTH peaTu3aluio JUHEMHOTro, OMHAPHOTO U TEPHAPHOTO MTOMCKA Ha
s3pike C++ st paboThl KaK ¢ MPOCTBIMH MacCHUBaMH, TaK U C MOJb30BATEIbCKUMHU
CTPYKTypaMHM JTaHHBIX.

Pe3ynbTarbl ocBOCHMS:

VYuyanuiics Oyner 3Hath: OnpenesneHus, aJlrOpUTMbl U O0JIACTH MPUMEHEHUS
JUHENHHOro, OMHAPHOrO M TepHApHOro mnoucka. HeoOxomumble NpenrnoOChUIKH s
NpUMEHEHUsT OWHAPHOTO W TEPHAPHOTO TMOMCKAa (OTCOPTHUPOBAHHOCTH JAHHBIX).
VYyammiics Oyzmer ymerb: KoppekTHO peann30BbIBaTH aJITOPUTMbI JIMHEHHOTO,
OMHApHOTO U TepHAapHOTO Moucka Ha C++. AHanM3MpOBaTh BXOAHBIC JaHHBIC U
BbIOHMpaTh Haubosee YPPEKTUBHBINA aJTOPUTM.

Kparkoe cogepxxanue 3aHATHIA:

JIuneitnpi  mouck. IloHsITHE JHMHEHHOTO MOWCKA. AJTOPUTM TOJIHOTO
nepebopa. bunapsblii mouck. Kiaccuyeckas peanmzanuss OMHAPHOTO TIOMCKA.
Tepuapusiii mouck. OO0o00meHne OWHAPHOTO TOHWCKA. Peanuzanus TepHAPHOTO
MTOKCKA.

Tema CranaapTHble CTPYKTYPbI JaHHBIX

ean u 3apauun:

CdopmupoBarh y y4amiuxcsi CHCTEMHOE TpecTaBiIeHue 0 (pyHIaMeHTaIbHbBIX
aO0CTpaKTHBIX THUIMAX JIAaHHBIX U UX (u3ndeckux peanuzanusax B C++. Pa3BuTh yMeHue
BBIOMpATh ONTUMAIBHYIO CTPYKTYPY JAaHHBIX B 3aBUCHMOCTH OT PEIIaeMOM 3aJauH.
3akpenuTh MOHWMAHHE TMPUHIMUIIOB WX Pa0OTHI, CUIBHBIX U CIA0BIX CTOPOH Yepe3
MIPAKTHUYECKOE ITPUMEHEHHUE.

Pe3yabTarbl 0CBOCHMS:
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VYuyanuiics OyaeT 3HaTh: OMNpEJEICHUE CTEKa, OCHOBHBIC OINEpalMM W HX
CJIO)KHOCTh, OOJAaCTH TPUMEHEHHUS CTEKa, Pa3HUIy MEXIYy CTEKOM M OYepelbio.
VYuyanuiics OyaeT yMeTh: TOHUMAaTh O'PAaHUYCHUS peaTu3alii Ha OCHOBE MacCHUBA.

Kparkoe cogep:xxanue 3aHATHIH:
Beenenne B crek. Ouepens. [Ipuopurernas ouepenb. MHOKECTBA U CIOBApHU.
Oneparnuu nomcka, BCTaBKH, yJajIeHUs.

Tema 3HaKOMCTBO € TEXHUKAMHU MPOrPAMMHUPOBAHUS

enun u 3apauun:

ChopmupoBare y ydyammxcs ©0a30BO€ TOHUMAHHE METOAOB PEIICHUS
AITOPUTMUYECKUX 3a7ad. Pa3BUTh HaBBIK aHaAIW3a 3a7aud U BHIOOpA TMOAXOJSAIIETO
Merona pemieHus. [lo3HakoMuTh ¢ KoHIENUHMEH 3(PEKTUBHOCTH alropuT™Ma
(CIIO)KHOCTh TIO BPEMEHM M TMaMsITH) Ha MpakTUYECKUX mpumepax. Hayuuts
peaau30BbIBaTh OCHOBHBIE TEXHUKH Mepedopa U kKaJHble aITOPUTMBI Ha si3bike CH++.
3aokuTh PyHAAMEHT IS TaJbHEUINEro M3ydeHusi 0oJjiee CIOKHBIX alrOPUTMOB U
CTPYKTYp JaHHBIX.

Pe3yabTarnl ocBOCHMS:

VYuanuiics Oymet 3HaTh: OnpejeneHrue U MPU3HAKU KATHBIX aJITOPUTMOB, UX
CUJIbHBIE U ciabble cCTOpoHBI. [loHATHS MoaHOTO TMepedopa, peKypcuH Hu Iepedopa
MOJMHOXKECTB C TOMOIIBIO OWTOBBIX MAacOK. Yuamuics OyneT yMeTh:
AHaIM3UpOBaTh YCIOBHE 3aJa4ll W OMPEICIATh MPUMEHUMOCTD KaJHOTO IOIXOa.
Peann3oBbIBaTh JIMHEWHBIE W BIOXKCHHBIC ITUKIBI JUIS PEIICHUS 3aJad METOIOM
0a3oBoro mepebopa. CpaBHHBaTh 3(PGEKTUBHOCTh PA3HBIX TMOIXOJOB K PEIICHUIO
OJTHOM 3aJ1a4M.

Kparkoe cogepxxanue 3aHATHI:

XKanneie anroputMbel U 0a3oBble TexHHKU. ba3oBwiii mepedop. PekypcuBHBIi
nepebop. Beenenue B meton. Ilepebop Macok. Mcnoap3oBaHue OMTOBBIX ONepaIliii B
C++ nnst peAcTaBIeHUs TOJMHOXKECTB.

Tema /luHamMHu4YecKoe NPOrpaMMHUpPOBaHUE

ean u 3apaun:

CdopmupoBarh MOHMMaHHUE MAPaTUTMbl JUHAMUYECKOTO MPOTrPaMMHUPOBAHMUS
KaK METO/Ja pEIICHHWs ONTUMHU3AIMOHHBIX 3aJad MyTéM  pa30ueHusi Ha
nepekpeiBaromyecss nomzagadu. Mzyunts ommuue [Il or momHoro mepebopa u
KATHBIX alTOPUTMOB. HayuuThCsl BRISBIIATH MOA3aa4U U CTPOUTH TaOIHITy (MAacCUB)
cocrossaui. Hayuntecs npumensats 11 niist pemenns kimaccuyeckux 3aaad.

Pe3ynbTarnl oCBOCHUS:

3narb ocHoBHble ToHsTHS I (cocTtosiHue, mepexon, 6a3a), BUABI MOIAXOIOB.
YMmets (opmanuzoBarek 3amady s pemenus metoaom JII: onpenensite cocTosHue,
0a30BbIC CIydal W PEKyppPEHTHBIE COOTHOIIEHUS. AHATU3UPOBATh CIOXKHOCTD
pELICHUS.
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Kparkoe cogep:xanue 3aHATHH:
OcHoBrl. Kinaccuueckue 3amauu. 3agauyn Ha MOCJIEAOBATEILHOCTH U II0J00HOE.
Hrpsl. HoBbie 3agaum.

Tema I'padbi. OcHoBHBIE OHATHA. DFS

Hean u 3apauun:

ChopmupoBars y yyamuxcsa QyHIAMEHTAIbHOE MOHUMAHUE CTPYKTYpPBI
JaHHBIX «rpad» MU €€ KIoueBbIX 37aeMeHTOoB. OcBoutTh mnpumeHenue DFS nms
pelIeHus KIacCuuecKoro Habopa 3ajiad: mpoBepka rpada Ha CBSI3HOCTh, HAXOKACHHUE
KOMIIOHEHT CBSI3HOCTH, IPOBEPKA HA JBYIOJIBHOCTh, IOMCK LUKIIOB, TONOJOTHYECKAs
copTupoBKa. Hayunth ydammxcs aHaJIM3upoBaTh CI0KHOCTh aiiroputma DFS.

Pe3ysabTarhl 0CBOCHMS:

VYuanuiics Oynet 3Hath: OmnpeaeneHue rpada, ero OCHOBHBIE AJIEMEHTHI U UX
cBoiicTBa. OcHOBHBIE BUIbI TpadoB. [IpuHIMn paboThl adropuT™Ma MOUCKa B IIyOHUHY
(DFS).Yuamuiica Oyner ymerh: CuuThiBaTb M XpaHUTh Tpad B Mporpamme,
UCIIONB3Yysl HaumbOoJee noaxojsiiee npeacrapieHue. [Ipumensats mogudukanuu DFS
JUISl pEIICHUS 3a/1a4.

Kparkoe cogep:xxanue 3aHATHIH:

Benenne B Teoputo rpadoB. OCHOBHbBIE OHATHUS U Ipe/cTaBleHus. ba3zoBbie
3agaun. [Ipocroit 06xox. KomMmoHeHTHI CBA3HOCTU. JIBYAOIBHOCTh. YIalI€HHOCTh
BepiuHbl. [lTouck nukia. Urper Ha rpadax. TopSort, KCC u konaeHcamus. MocTsl 1
TOYKU cousieHeHus1. Diinepossl rpadsl. [lepedop. [IponBunyThIE 3a7a41.

Tema Ilouck B mumpuny (BFS)

Hean n 3apaun:

ChopmupoBars y yyanuxcsi HIoHUMaHue anroputma noucka B mupuny (BFS)
KaKk (yHJIAaMEHTAJIbHOIO WHCTPYMEHTa i o0xoma rpadoB. M3yuuTs npuHLMI
paboThl aaropuTMa, OCHOBAaHHBIA Ha IOCTENEHHOM MCCIECJOBAHUM BEPIIMH IO
YPOBHSIM YIAJIE€HHOCTH OT CTapTOBOW TOYKUA. OCBOUTH MPAKTHUECKYIO peasn3alfio
BFS na C++. Hayuuth npuMeHATh aJITOPUTM JUIsl pEIIEHUs] KJIACCUYECKUX 3a7ay Ha
rpadax: MOMCK Kparyaillliero MmyTd B HEB3BEUICHHOM rpade, mpoBepka rpada Ha
JIBYIOJIBHOCTh, OJCYET KOMIIOHEHT CBSI3HOCTH.

Pe3ynabTarbl ocBOCHMS:

VYuyamuiics Oyner 3Hath: OmnpeneneHue W npuHIUN padotsl anroputma BFS.
OcHoBHble oOnactu npumeHeHuss BFS: mouck kparyaiiiiero myTH, aHalid3 CBOMCTB
rpada. Yuammiics Oynet ymersb: PeanuzoBsiBarh anroputM BFS na C++ mis rpados.

Kparkoe copep:xxanue 3aHATHIH:
Teopernueckue ocHoBel BFS. Ilonstue rpada: BepmuHbl, péodpa,
npencrasnenue rpada. Unes anropurma. bazossie 3agaun. [IpoaBunyThie 3a1a4u.
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Tema Anroputm [deiikcTpsbl

enun u 3apauun:

CdopmupoBars y ydamuxcsi TIyOOKO€ MMOHUMaHUE ajaroputma J{eWKcTphl Kak
dbyHIaMeHTaIbHOTO MeTona. Pa3BuTh HaBBIKM aHaiM3a TpadoBBIX 3a7a4 U BBEIOOpA
ONTHUMAJIBHOTO  anropuTMa g wux  pemeHus. OcBouTh  0a3oByl0 U
ONTHMHU3HUPOBAHHYIO peann3aruu aroputMa Ha C++. HayunTh MpUMEHSTH allTOPUTM
JIeHKCTPBI 1S pelieHus KIIACCUYECKUX U OJIMMITHA THBIX 3a/1a4.

Pe3yabTarbl oCBOCHUS:

VYyammiicst Oynet 3Hath: [IpuHiun pabotel anroputma JIeHKCTpBI, €ro mard u
MHBapuaHThl. Knaccnueckne 3amaud, pemaemMple ¢ MOMOLIBIO JTaHHOTO AJTOPUTMA.
VYyammiics Oynet ymeTs: BeiOupars anroputm J{eHKCTphl Kak MOAXOASIIEE PEIICHNE
JUIS 3a7]a41 Ha KpaTdaiiue myTy. [I[poBonIuTh aHanu3 BpeMEHHOM CIOAKHOCTH CBOETO
peleHus.

Kparkoe copep:xanue 3aHATHIH:

Peanmuzanusa. Knaccnueckue 3amaun. Tpynnas peanusauus. Hroancbsl u
ONTHUMU3ALUU.

Tema I'eomerpust

enu u 3apauun:

CdopmupoBare y yuammuxcs 0a30Bo€ TOHMMaHHE O TMPUMEHEHHH
BBIUNCIIUTEIILHOM T€OMETPUM B MPOTPAMMHUPOBAHUM W PA3BUTh HABBIKU PELICHUS
KJIACCUYECKHX 3a/1a4.

Pe3yabTrarnl OCBOCHMS:

VYyammiics Oyner 3Harth: (OCHOBHBIE TIE€OMETPUYECKHE TOHATUS U HX
npelcTaBieHue B mporpamme. lIpusHaku W yclOBHS, HCIOJNb3yeMble B 0a30BbIX
reOMETPUYECKUX 3a7adax. Ydamuics OyaeT yMeTh: AHAIU3UPOBATh YCIOBUE 3a/1aun
Y CBOJIUTH €ro K KOMOMHAIIMK U3YUYEHHBIX 0a30BbIX aJTOPUTMOB.

Kparkoe cogepkanue 3aHATHIA:

BBenenvne B BBIUMCIUTENIBHYIO TE€OMETPUIO. TOUKH, BEKTOpPHI, 0Oa30BbIC
ornepanuu. 3a7adyu Ha B3aUMHOE PacMojiokeHUue o0bEKTOB. BhrunciieHue romaaei.
[Tpaktukym no pemenuto 3aaaq CII6I'Y. [IpocTeie 3apaun. 3agauu Ha OKPY>KHOCTH.

Tema Anaroputm ®@uoiina — Yopmesuia. Ilomck kparyailmumx myreit
MeEK1Yy BCeMH NapaMy BepUIUH

Hean u 3apaun:

M3yuuts npunnun pabotel anroputma @Dmnoitma-Yopmemia. Hayuutbes
aHAJIM3UpOBaTh 00JacCTh MpPUMEHEHHs airoputMa. [IpakThuecku peann3oBarhb
anroput™ Ha C++ ¥ NPUMEHSTH €ro JIJIs PEUIEHUS TUIOBBIX 3a/1a4.
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Pe3ynbTarbl 0CBOCHMS:

VYyamuiics Oyaer 3Harh: [locTaHOBKY 3amaunM MOHMCKa KpaTdaliumx myTen
MEXIy BceMU mapamMu BeplinH. OCHOBHBIE cCQepbl NPUMEHEHHS alrOpUTMa.
VYyammiics Oyner ymets: PeanuzoBbiats anroput™ @noiina-Yopmemia Ha C++.

Kparkoe conepxanue 3aHATHIL:

Beenenne B npobiemy Bcex map BepiiuH. J[nHaMuueckoe mporpaMMUpOBaHUE
Kak ocHOBa anroputMma. [Ipakruueckas peanuzauust Ha C++. AHAJIN3 U TPUMEHEHHUE.

Tema Auaroputm Popaa-besuimana. Ilouck KparyaHmumx mnyred BO
B3BCLICHHOM rpadge

enn u 3apaun:

CdopmupoBars MOHMMAaHHME 3a/Ja4d MOMCKAa Kparyalmux mnyTted B rpadax.
N3yunTh NpUHLMIIBI M JHHAMUYECKYIO JIOTHKY, JIEXKAI[yl0 B OCHOBE alropurma
bennmana-®opna. 3akpenuTh Marepual 4Yepe3 PpELICHHE IPAaKTHYECKUX 3ajad,
MOJIEJIUPYIOLIUX PEATBHBIE CUTYALUH.

Pe3ynbTarbl 0CBOCHUS:

VYyammiicss Oyner 3Harh: [locTaHOBKY 3aiauu MOMCKa KparyalliMX MyTed B
rpadax. Anroputmuueckue maru bennmana-®dopaa v ero mceBIOKOA. Yuaniuncs
Oynmer ymetrh: PeanusoBwiBarh anroput™  bemnvana-®opga nHa CH+ C
UCIOJIb30BAHUEM YIOOHBIX CTPYKTYP JaHHBIX. [I[pUMEHSATH anroputm JUis pelieHus
TUIIOBBIX 3a/1a4.

Kparkoe conep:xkanue 3aHsTHIi:

Beenenne B mpoOsmemy.  Ilpunumn — penakcaumu.  JluHamuueckoe
OpOrpaMMHUpPOBAHHE  KaK  OCHOBa  ajIropuT™Ma.  AJTOpUTMHYECKUE  IIaru
bennmana-®opna.

Tema OcrtoBHble aepeBbsi. AdaroputMmbl IIpuma m Kpackana. Cucrema
HelnepeceKawiuuxcess MHOKeCTB. /lepeBo DeHBUKA.

eaun u 3apauun:

CdopmupoBars mMOHMMaHUE TEOpUM TrpadoB Ha MpPUMEPE 3aqayd TOUCKA
MUHUMAJIBHOTO OCTOBHOTO JepeBa. M3y4yWTh KOHIIETIIMK B3BEIICHHOTO Tpada,
OCTOBHOTO JI€pEeBa W €ro MHUHUMAJbHOCTU. 3yunTh CTPYKTYypy HaHHBIX «[lepeBo
denBuka». PaccMoTpeTs KiIacCMYEeCKHME W TPOABHHYTHIC 3aJaud, pellaeMble C
TIOMOIIIBIO 3TUX aNTOPUTMOB M CTPYKTYP JaHHBIX.

Pe3ynbTarbl oCBOCHUS:

Yyamuiics Oyaer 3Hath: OnpeneneHus: B3BEIICHHbIN rpad), 0CTOBHOE IE€PEBO,
MUHUMAJIbHOE OCTOBHOE€ JepeBO. [IpMHIMIBI <«GKaJHBIX» aJrOPUTMOB, UX IIard U
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ornuus. [Ipunuun pabotsl nepea @enBuka. Yuamuiics Oyner ymeTs: [IpumeHstsb
V3YUYCHHBIE CTPYKTYPBI Il PELIEHUs 3a1a4 OCTOBHOIO JIEPEBA U HE TOJBKO.

Kparkoe conep:kanue 3aHsTHIi:

Benenne B octoBHbIE AepeBbs. Anroput™m Kpackana. Anroput™m [Ipuma. CpaBHeHue
anroputMoB. JlepeBo @enBuka. bazoBele 3a1a4m.

Tema KopueBasi 3spuctuxa. SQRT-g1ekomno3unus. Ajaropurm Mo.

ean u 3apauun:

Cdopmuponarb MOHUMAaHHE bunocodun KOPHEBOI ABPUCTUKHU
(SQRT-onTuMu3ammm) Kak MOIIHOTO MeToga OopeObl ¢ HEIPHEKTUBHOCTHIO
AITOPUTMOB IYyTEM pa30MeHUs AAHHBIX Ha ONOKW. M3y4uTh CTPYKTYpy HaHHBIX
SQRT-gexomnosunus, €€ NPUHOMIBI IMOCTPOCHHWS M BBIINOJHEHHUS 3allpoOCOB Ha
orpe3ke. OCBOUTh TEXHUKHU aHaiu3a ciloxHocTh onepauuii B SQRT-nexomno3uiumu.
PeanmuzoBare Ha C++ ocHoBHBIE naTTepHbl SQRT-nexoMno3unmu n anropurma Mo.

Pe3yabTarbl oCBOCHUS:

VYyamuiicas Oymer 3Harh: OnpeneneHMEe W U0 KOPHEBOM HIBPUCTHUKHU.
[IpuHnun nocrtpoenust cTpykrypbl naHHbIX SQRT-nexomnosunus. CyTe anropurMa
Mo: AeKOMMO3UIIUIO 3aMpOCOB, COPTUPOBKY MO Onokam. OOIacTW NpUMEHEHUs U
OrpaHUYEHMS JTaHHBIX METONOB. Yuaiuiicsa Oyzner ymeTh: Onpenenarb, IpUMEHUMA
JM KOpHEBas 3BPUCTUKA WK anroput™M Mo k 3amaye. IIpoBOaUTH CpaBHUTENBHBIN
aHanu3 3(p(HEKTUBHOCTH C IPYTUMU CTPYKTYpPaMH JTaHHbIX.

Kparkoe copep:xaHue 3aHATHIH:

BBenenne B kopHeByro 3BpHUCTHKY. SQRT-mekomMmno3unuss Ha MpakTHKE.
3anpocel Ha otpe3ke. Anroput™ Mo. Jlekomnosunus 3ampocoB. Pa3znenenue
00bekToB. [IpakTrkym no anropurmy Mo.

Tema CTpokoBbI€ aJITOPUTMBI

Henn u 3apauun:

CdopmupoBark y ydanmmuxcs TOHUMaHHE HEOOXOAUMOCTH 3(h(HEKTUBHOM
00pabOTKH CTPOKOBBIX JTAaHHBIX WU TMO3HAKOMHUTH WX C KIFOYEBBIMU AJITOPUTMAMH,
JeKalIMMH B OCHOBE COBPEMEHHOM TeKCTOBOM 00paboTku. OcBouth anroputm KMII
st 3G(PEKTUBHOTO TOWCKAa TMOACTPOKH, H30AaBUBIIMCH OT HAWBHOTO TMOAXOJA.
OcBouth BblYUCIEHUE Z-QyHKIMU U €€ MpPUMEHEHUE JJisi peuleHus 3ajad,
aJbTepHATUBHBIX Npedukc-pyHkiuu. M3yunts anroputM Manakepa Jjisi TUHEHHOTO
MOMCKA BCEX MaJUHJPOMOB B CTpoke. HayduTh MpPUMEHSATh U3yUYEHHBIC aJITOPUTMBI
JUTSL PEIICHUST OJIUMITUAHBIX U MPAKTUYECKUX 3a7ay.

Pe3ynbTarbl 0CBOCHUS:

Vyammiics  Oymer  3Harb:  OmnpeneneHus W NPUHUUIBL  pabOTHI
npedukc-GyHKIMM, Z-PyHKUUU. YCTPOHUCTBO U JOTHKY aiaroputMoB KMII u
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Manakepa. VYuammiics Oymer ymeTh: PeanuzoBwsiBath Ha C++ BBIUHCICHHE
npedukc-GyHkunn U Z-pyHkuuu. BeiOupaTh oNTUMaNbHBIA CTPOKOBBIM alroputM
110/l KOHKPETHYIO 3a]1auy.

Kparkoe conep:kanue 3aHsTHIi:

Beenenne. Xurpas 3agava. [Ipeduxc-pynkmus. Anroputm KMII. Z-pyskuus.
AnroputMm Manakepa.

Tema JlepeBo oTpe3koB

Hean u 3apauun:

VYryOuTh 3HaHUS ydalmuxcs O CTPYKTypax JaHHBIX 71 00OpaOOTKH 3alpoCoOB
Ha MaccuBax. CQopMHpOBaTh MONHOE MOHUMAHUE PEKYPCUBHOW CTPYKTYpHl M
uaeonorun «uaepera orpeskoB» (JO). HayuuTe peanu3oBbiBaTh 0a30BbIE H
monupuurpoBanubie Bepcur JJO Ha C++ s 3d(deKTUBHOro pelieHus 3agad Ha
NOCJIEIOBATeIbHOCTAX. Pa3BUTh HAaBBIKM  aHAlM3a CIOXKHOCTM U BBIOOpa
ONTUMAJIBHON CTPYKTYPBbI JaHHBIX MO KOHKPETHYIO 3aa4y.

Pe3ynabTarsl ocCBOCHMS:

VYyammiics Oyner 3Harh: IIpuUHIMOBI TOCTPOEHHS JAepeBa OTPE3KOB, €ro
ctpyktypy B mnamatu. OcHoBHble omnepauuu JIO. OOnactu mnpuMeHeHUs U
OrpaHUYEHMs JIepeBa OTPE3KOB. Ywyamuiics Oyner ymerh: PeanuzoBwiBarh Ha CH++
JIEPEBO OTPE3KOB I PA3JIUYHBIX ONIEPALIHiA.

Kparkoe copep:xxanue 3aHATHIH:

bazoBwie 3amaun. Sparse Table. CpaBuenue Sparse Table u JIO. Kitaccuueckue
3amaun. Scanline. Pemenne 3amad Ha IUIOCKOCTH METOAOM CKAaHUPYIOIICH MPSMOA.
Hecrannaprtasie Bapuantsl JJO.

Tema bop

Heau u 3apauun:

CdopmupoBars MOHMMaHHE APEBOBUAHOM CTPYKTYypbl naHHBIX «bop», eé
MPUHITUIIOB, MPEUMYIIECTB U OrpaHrueHuid. 3yuuTh BHYTpEHHEE YCTPOMCTBO Oopa
U €ro KIIYEBbIE OTIMYUA OT JPYIMX CTPYKTYp JaHHbIX. OCBOUTH OCHOBHBIE
ornepaiu padbotsl ¢ 6opom. Peanuzosars 6op Ha C++.

PCSy.HLTaTLI 0CBOCHMUA:

VYyammiics Oynmer 3Harh: OmnpezaeneHue Oopa, €ro BHYTPEHHEE YCTPOMCTBO.
ObGnacte mpumeHeHus Oopa. Yuamuiics OyneT ymeTh: Peanm3oBbIBaTh CTPYKTYpPY
y371a u kjacca 6opa Ha C++. KOppeKkTHO BBHITIOTHSATH OCHOBHBIC OINEpAIlMU: BCTABKA,
yhanenue, mouck. [I[puMeHsaTh Oop I perieHus MPaKTUIECKUX 3a]1a4d, CBI3aHHBIX CO
CTpOKaMH.

Kpartkoe conepxanue 3aHATHIL:
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Teopernueckue ocHOBBI Oopa. Peamuzamuss Oopa Ha CH++. OCHOBHBIE
oTIepalliy: TOUCK U yaajcHue. Perrenne mpukiaHbIx 3a/ad.

5 OueHoYHbIEe H METOIMYECKHE MATEPHAJIBI
5.1. ®opmpbl aTTECTALIMUA

JUist  OLEHKM  pe3yabTaTUBHOCTH  OOydeHHS  TO  JOIMOJHHUTEIbHON
o011eo0pazoBaTeNibHONM MporpamMme «AJITOPUTMBI M CTPYKTYphl JaHHBIX. CH++.
YpoBeHb 2» NPUMEHSAETCS BXOJHOM, TEKYIINI, TPOMEKYTOUYHBINA KOHTPOJIb.

BxoxHoii KOHTPOJIb

B kadecTBe BXOIHOTO KOHTPOJS - CM. MYHKT YCJIOBHS Ppeaju3anuu
NporpaMMel

Tekymuii KOHTPOJIb

OcymiecTBaseTCsT aBTOMATU3UPOBAHO C TOMOINBIO ABTOMAaTU3UPOBAHHOU
CHCTEMBI.

Paznen cunrtaercss 0CBOCHHBIM, €CJIM 3a/1a4M pelieHbl B 00beme He MeHee 80%
OT 4Yucja 3ajad, BXOJsAUMX B Habop. Ecim 3agaun HaAO0OpOB peliaiuch C
CYIIIECTBEHHOM MOMOIIIBIO TIeAarora, ooyqaeMomy IMpejyiaraeTcs nepepeniarh 3a1a4m
HaObOPOB.

dukcarus pe3yJIbTaToB OCYIIECTBISETCS aBTOMAaTUYECKHU.

IIpoMesKyTOUHBIH KOHTPOJIb
[TpoBoautcst B hopMe onumIra bl o MporpaMMUPOBAHUIO.

HNToroBbiii KOHTPOJIb

JUtst onpenesneHus: UTOTOB OCBOEHUSI MPOTPaMMBbl HCIONb3YKOTCS PE3YJbTaThI
IPOMEXKYTOUHOIO KOHTPOJISL.

5.2. MeTonnueckoe odecrneyeHue

JAuaakTHyecKnili MaTepuaJl

Ne Tema Dopmsbl Jlunakrrnaeckuii

/11 3aHATHH Marepual

1. | BBenenue Jlexnus, [lpaktuka | JIlekius.

2. | Hukiel Jleknus, Ilpaktuka | Jleknust. Cnaitel

3. | ba3oBrble 3agaun Ha Jlexuwms, [Tpaktuka | JIekmus.
peanv3anuo

4. | CopTupoBKHU Jlekuus, [Ipaktuka | Jlekuus.

5. | Buasl noucka Jlekuus, [Tpaktuka | Jlekums. Craitasl
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6. | CtanmapTHbIE CTPYKTYPHI Jlexkuus, [Tpaktuka | Jlekuus. Craitasl
JIAaHHBIX
7. | 3HAaKOMCTBO C TEXHUKAMU Jlexuus, [Tpaktuka | Jlekuus. Craiiasl
IPOTPaMMUPOBAHUS
8. | lunammueckoe Jlekuus, [Tpaktuka | Cnaiabl
IIPOrPaMMHUPOBAHNE
9. | I'pader. OCHOBHBIE TTOHSTHS. Jlekuus, [Tpaktuka | Jlekums. Craiiasl
DFS
10. | ITouck B mmpuny (BFS) Jlexuus, [Ipaktuka | Jlexkuus. Cnaiiasl
11. | Anropurm JIeHKCTPBI Jlexmus, Ilpaktuka | Jlexkmus. Cnaigsl
12. | I'eomeTpus Jlexnus, Ilpaktuka | Jlekmus. Cnaigsl
13. | Anroputm ®@noitga — Jlekuus, [Tpaktuka | Jlexkums. Craitasl
Yopuresmna. [Touck
KpaT4yauIluX yTeu MEXIY
BCEMHU IapaMH BEPIIUH
14. | Anroputm @opna-benamana. Jlexuus, [Tpaktuka | Jlekuus. Craiiasl
[Tonck kpaTyammx IyTeu BO
B3BEIICHHOM rpade
15. | OcTroBHBIE NEPEBBSL. Jlekuus, [Tpaktuka | Jlekums. Craiiasl
AnroputMmsl [Iprma n
Kpackana. Cucrema
HETIEPECEKAOIIUXCS
MHOeCTB. /lepeBo DeHBHKA.
16. | KopHeBas 3BpUCTHKA. Jlexuus, [Tpaktuka | Jlekuus. Craiiasl
SQRT-nexoMno3uiusi.
Anroputm Mo
17. | CTpOKOBEIE€ aJITOPUTMBI Jlekums, Ilpaktuka | Jlekums. Cnaiiabl
18. | JlepeBo OTpe3KOB Jlexnus, Ilpaktuka | Jlekmus. Cnaigsl
19. | bop Jlexmus, Ilpaktuka | Jlekmus. Coaiigsl

6 MarepuaibHO-TeXHHYECKOE o0ecnedeHrue MPOrpaMmmMbl

6.1. Ilepeuyennb He0OXONMMOT0 000PYIOBAHUSA

Texuundeckoe ocHAIIIEHHE:

- Kabunert, nmeromuii Xopoiree OCBEIICHHE.

- KomnbroTeps! (HOyTOyKH) U3 pacueTa OAUH Ha 00y4aeMoro, ¢ JOCTYIIOM

K cetu MHTEpHET.

- Crynbsi, paboune CTOJBI.

- Cron u ctyn nenarora.

- Jlocka MarHUTHO-MapKepHasi.




21

- IIpoexrop
IIporpamMmMHbIe cpeacraa:

— Visual Studio
— Code::Blocks

6.2. YueOHO-MeTOINUECKOE 00ecreueHmne:

I Cnaitgel o u3y4yaeMbIM TEMaAM.
2 CaiTbl ¢ MOATOTOBICHHBIMU Pa3/eliaMu JUIsl peain3alui JAHHOW NpOrpaMMBl.

7 KaapoBoe o0ecnieuenue

Cornacno [Ipodeccuonansnomy crangapry «llemaror 1onoaIHUTEIHLHOTO
o0Opa3oBaHus JIeTel U B3POCIBIX» 10 JAaHHOU MporpaMmMe MOKET paboTarh meaaror
JIOTIOTHUTENILHOTO 00pa30BaHus ¢ ypOBHEM 00pa30BaHMs U KBaTU(DUKAIIIH,
COOTBETCTBYIOIUM 0003HaYeHUSIM TabnuIibl myHkTa 2 [IpodeccnonanpHOro
crangapra (Onucanue TpyaoBbIX (PYHKITHH, BXOIAIUX B TPO(HeCCHOHATBHBIN
CTaH/apT), a UMEHHO: KONbl A 1 B ¢ ypoBHsIMU KBanmdukanuu 6.

8 Cunmucok qureparypsl
8.1. Jlureparypa aJis negarora

1. ®denepanbubiif 3akoH «O0 ob6pazoBanuu B Poccuiickoii enepanumy No273-D3
01 29.12.2012 (c1.2, 1.9, m. 14; c1.12, m.5; c1.33, m.2; c1.75, 1.2, 1.4)

2. [Tpuka3 MunuctepcrBa npocsemienust PO or 9 Hoabps 2018 . N 196 "O6
yTBepxkaeHun [lopsiaika opraHuzani U OCYIIECTBICHHUsS 0Opa3oBaTeIbHOU
NESTEIBHOCTH MO JOTOJIHUTENIbHBIM 00111e00pa3oBaTeIbHBIM Mporpammam”

3. CIT 2.4.3648-20 "CaHuUTapHO-3MUIAEMUOJIOTHYECKHE  TpeOoBaHUS K
OpraHu3alisIM BOCIHUTAHUS U OOy4YeHHUs, OTAbIXa W O3JOPOBJICHHS JeTed u
MOJIOAEKH "

4. CanlluH 1.2.3685-21 '"I'uruennueckue HOPMATUBBI U TpeOOBaHUA K
obecrieueHuto 0e30MacHOCTH U (M) OE3BPEIHOCTH ISl YesloBeKa (PaKTOPOB Cpeiibl
obutanus"

5. Konnenuus pa3Butust 1onogHuTeabHoro oopazosanus aeteit ot 04.09.2014 Ne
1726-p (paznen IV)
6. Metoauueckue peKOMEHJAlMU 10 MPOEKTUPOBAHUIO  JIOMOJHUTEIbHBIX

obmepazBuBatonux  nporpamm  (Ilpunoxkenne k  nucemy — JlemaprameHta
rOCy/IapCTBEHHOM MOJIUTUKH B c(pepe BOCITUTAHUS ACTEH U MOJIOACKH MUHUCTEpCTBA
obpazoBanus u Hayku PD ot 18.11.2015 Ne 09-3242)

7. A. B. Aaapeena, A. C. CrankeBud. «IIporpaMMupoBaHue: TEOPEMBI U 3a1a4N.
8. A. XwupBonen, T. XwupBoHeH. «CHpaBOYHHUK TI0  OJUMIIHUATHOMY
pOrpaMMHUpPOBAHUIO Ha CH++y.

9. OnumnuagHoe nporpammupoBanHue / AHTTH JlaakcoHeH; mep. ¢ aHri. A.A.

Cnunkun — M.:JIMK Ilpecc, 2018. -300 c.: ui.
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8.2. Jlureparypa nJjis ydyanmuxcs

10. C. A. Anekcees, O. B. 'acaukoB u ap. «OnumiraaHoe TporpaMMHpPOBAHUE B
JIKIII. 3eneHsblil M KpaCHBIN TPAKTAThD».

8.3. UnTepHeT-pecypcnl

11. codeforces.com
12. informatics.msk.ru

13. lksh.ru
14.  sochisirius.ru
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