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Ioacnumenvhaa 3anucka

[Tporpamma ydye6HOTO Mpeamera «Teopus anropuTMoBy» paspadoTana i ydamumxes 11
KJIacca TeXHOJIOTUYECKOTo MpoduiIs.

[Tporpamma pacKkpbIBacT B3aMMOCBSI3b MaTEMAaTUKUA M MHPOPMATUKHU, TACT BO3MOKHOCTD
ydJampmMes: Kak oTpadoTaTth 0a30BbIEe aJrOPUTMUYECKHE KOHCTPYKIHMH, TaK U IOIYYUTH OIBIT
PELICHHS CII0KHBIX THIIOB aJITOPUTMHUYECKUX 33]1au.

JlanHas mporpamMMa OpMEHTHPOBaHA Ha IIKOJILHUKOB, UMEIOIINX 0a30BYI0 MOJATOTOBKY IO
uHpOpMATUKE, KENAIOIIUX pACIIMPUTh CBOM 3HAHHMS O TEOpUH anroputMmoB. [Iporpamma
CIOCOOCTBYET peayin3allii MHIMBUAYAIBHBIX 00pa30oBaTEIbHBIX MHTEPECOB, MOTPEOHOCTEH H
CKJIOHHOCTEH y4aluxcsi, onpeaeeHus Bpioopa Oyaymei npodeccun.

Heap npenonaBanus kypca «Teopust alropuTMoB» Ui y4eHHKOB 11 Kiacca cocTOUT B
TOM, 4YTOOBI MOMOYb YYalIMMCSl Pa3BUTh IOHMMAaHHE OCHOBHBIX TNOHSITUH M NPUHLMUIIOB
QITOPUTMOB, UX PEANTU3ALHMIO U IPUMEHEHUE B PEIICHUH 33/1a4 PA3IMYHON CI0XKHOCTH.

3agaum Kypca BKIIOYAIOT:

* V3yueHue OCHOBHBIX NOHATUH U ONpEETICHUI B 00JaCTH aJITOPUTMOB.

¢ O3HaKOMJIEHHUE C KJIACCUYECKUMU AJITOPUTMAMHU U CTPYKTYPaMU JAHHBIX.

* PazpaGorka HaBbIKOB aHaiu3a HPQPEKTUBHOCTH aAITOPUTMOB M OLEHKH UX
CJI0KHOCTH.

* IlpakTHyeckoe NPUMEHEHHWE H3YUYEHHBIX 3HAHUI TMpU pElIeHWH 3aJa4 Ha
IPOrpaMMHUPOBAHUE.

* 3HAKOMCTBO C COBPEMEHHBIMH TEXHOJOTHSMU U IPUMEHEHHE AITOPUTMOB B
Pa3IUYHBIX 00JACTSIX KU3HU.

Jlns nocTukeHusT MOCTaBIEHHBIX LeNed W 3aJad B Kypce OYyIyT HCIOJIb30BaThCs
pa3HooOpa3Hble  METOAbl OOyueHHus, TaKhe KakK JIeKIUH, [PaKTUYECKHe 3aJlaHus,
CaMOCTOSITENIbHOE M3yYE€HHE MaTepuana, a Takke paboTy c y4yeOHOW JuTepaTypoll H
oHnaifHpecypcamu. Ocoboe BHMUMaHuE OyJeT YAEIEHO Pa3BUTHIO Y YYEHHUKOB JIOTHUECKOTO
MBIIUIEHHUS], & TAKXKE HaBBIKOB Pa0OTHI C AITOPUTMAMU U CTPYKTYpaMH JIaHHBIX.

[Iporpamma paccuntana Ha 1 rox oOydenus. O6bem mporpammel 34 yaca mo 1 yacy B

HEACIIIO.



Cooeporcanue npozpammot 11 knacc
3HAKOMCTBO ¢ AJITOPUTMAMHU.
BBenenne B anroput™bl. DPpPEKTHBHOCTD alrOPUTMOB. AJITOPUTM OWHAPHOTO MOMCKa. Bpems
BBITTOJIHEHHS ITOPUTMa. ACHUMITOTHYECKAs CIOXKHOCTh anroputMa. «O-0ombimoe». AHamu3

CJIO)KHOCTH aJITOPUTMOB.

Pexypcust 1 MeTO/IbI COPTHPOBKH.

OCHOBHBIE CTPYKTYPbI JAHHBIX: MACCUBBI U CBsI3aHHbIE cTUCKU. Kak paboTaeTt namsts. Onepanuu
C MacCuBaMHM M CBsI3aHHbIMM cruckamu. CopTUpOBKa BbIOOpOM. YMEHBLIEHHE KOJIMYECTBa
IIPOBEPSEMBIX 3JIEMEHTOB.

Pexypcusi: 6a30BbIit U peKypcuBHBIN cirydail. CTek kak cTpykrypa ganHeix LIFO («mocnennum
IpUILEN, epBbIM BbIlen»). Crek BbI30BOB. CTEK BBI30BOB ¢ pexypcueil. Crpaterus «Pa3nensit

U BJIACTBYI». AJITOPUTMBI COPTHPOBKH CIUSHUEM M OBICTPOI COPTUPOBKH.

X311-TadJ MBI, HA0JJOHHBIH MOUCK
Xom-pynkuuu. Mcnonp3oBanue Xam-radbiui s noucka. VckimoueHne n1yoIukaToB.

Hcnonb3oBanue X31I-Ta0iuIlbl Kak kama. O01acTb NPUMEHEHUs! XAII-Ta0uIl.

I'padbl, anropurm [AeidkeTpsol

I'pad xak cTpykTypa JaHHBIX. AJITOPUTM MTOUCKA B ITUPUHY (ITYTh C MUHUMAIHHBIM KOJIHMYE€CTBOM
CEerMEHTOB B HeB3BeleHHOM rpade). Ouepenp kak ctpykrypa nanHbix FIFO («mepBbiM Bomiern,
nepBeIM BbIIEN»). Peanusamus rpada Ha s3eike Python. BsBemennsie rpadbl. AIroputm
JlefKkcTphl (aNTOpUTM MOMCKA KpaTYalIIero MyTH BO B3BEIIEHHOM Tpade).

Pebpa ¢ orpunarensHbiM BecoM. Anroputm bemnmana-®opaa.

Kaauble aIropuT™Msbl, JHHAMHYECKOE IPOrPAMMHPOBaHUE

[ToHsATHE <OKATHOTO aNropuTMa» (JIOKAIbHO-ONTHMAIBHOE PpEIIEHHE) M €ro NpHUMEHEHHE B
peleHny 3ajad. 3ajayd, He UMEIoIe ObICTPOro anroputmMudeckoro pemeHus (NP-momHbie
3a1aun). AJIrOpUTMBI HaX0XKJIEHUS! MPUOIKeHHOro pemeHus. [Ipu3Haku 3agaun, He HMeroLei
OBICTPOrO AITOPUTMUYECKOTO PEIICHUS.

ZII/IHaMI/I'-IeCKoe MporpaMMHUpPOBaHUEC KaK METO pCHICHUA 3a/la4 OIITUMHU3AIUH.



AuaroputMm K-0amkaimmux cocenei

Cucremsl kitaccupukanuu Ha 6a3e anroputma k-Ommkaimmx coceneit. M3BiaeueHue mpru3HaKoB.
Perpeccus. 3nakomcTBO ¢ MammHHBIM 00ydenrneM. OCR (onTryeckoe pacro3HaBaHUE TEKCTA).

[Toctpoenue cnam-puibTpa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI JIMYHOCTHBIE
PE3YJIbTATBI

JInuHOCTHBIE Ppe3yabTaThl OTPAXKAIOT TOTOBHOCT M  CHOCOOHOCTH  OOydaromIuxcs
PYKOBOJACTBOBAaTbCA  C(HOPMHPOBAHHOW  BHYTPEHHEH  MO3MLIMENW  JUYHOCTH, CHUCTEMOM
LEHHOCTHBIX OpHEHTALM{, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUIH, COOTBETCTBYIOIIUX
TPpaAUIUOHHBIM HEHHOCTAM pOCCI/IfICKOFO O6HICCTBa, pacCIMpCHUC )KU3HCHHOI'O OIIbITa U OIIbITa
NEeSTeIbHOCTH B MPOIECCEe pealn3aldd  CpPeACTBaMH  Y4eOHOrOo TpeAMeTa OCHOBHBIX
HaIpaBJIEHUN BOCIUTATEIbHOM AedaTenbHOCTU. B pe3ynbTare n3yueHus UHQOpMaTUKU HA ypOBHE
cpemHero obmiero oOpa3oBaHus Yy oOydaromerocss OyayT chOPMHUPOBAHBI CIIEAYIONIUE
JIMYHOCTHBIC PC3YJIbTAThHI:

1) TpaXXJaHCKOI'0O BOCIIMTAHHA: OCO3HAHHUEC CBOMX KOHCTUTYIMOHHBIX IIpaB U 065[321HHOCTCI>1,
yBa)KCHHE 3aKOHA U MPABOMOPSIKa, COOII0IEHIE OCHOBOMONATAIOIINX HOPM HH(OPMALIMOHHOTO
npaBa M HUHGOPMALMOHHOW OE30MaCHOCTH; TOTOBHOCTh IPOTUBOCTOATH  UJCOJIOTUU
HKCTpPEMH3MA, HAIIMOHAIU3MA, KCEHO(POOUH, TMCKPUMUHAIIMK TI0 COIIMAIBHBIM, PETUTHO3HBIM,
pPacoBbIM, HAIMOHANBHBIM TMpPHU3HAKaM B BHUPTYaJbHOM MPOCTPAHCTBE; 2) MaTPUOTHUECKOTO
BOCIIMTAHUS: [IEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HACIEAMIO, MOCTHXKeHUsM Poccuu B
HayKe, UCKYCCTBE, TEXHOJOTHUSX, MOHMMAaHHWE 3HA4eHHs] MH()OPMATUKH KaK HAYKU B KH3HU
COBPEMEHHOT0 00IIIeCTBa;

3) JyXOBHO-HPABCTBEHHOI'O BOCIMTAHUA: C(HOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWA,
ATHUYECKOTO TOBEACHHS; CIHOCOOHOCTh OIICHHBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIC
pellIeHus, OPUEHTUPYAICh Ha MOPAbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCII€ B CETH
WHTepHer;

4) OCTECTUYCCKOro BOCIHUTAHHA: J3CTCTHYCCKOC OTHOIICHHUE K MHUPY, BKIIIOYasd ICTCTUKY
HAaYYHOIro M TCEXHHUYCCKOIoO TBOPUECTBA, CIIOCOOHOCTH BOCIIpUHUMATL pPa3JIMUYHBIC BH/BL
HCKYCCTBa, B TOM YHCJIE OCHOBAaHHOTO Ha HCIIOJIb30BAHUM MH(GOPMAIIMOHHBIX TEXHOJIOTHH; 5)
(GU3UYEeCKOT0 BOCHHUTAHUSA: CHOPMUPOBAHHOCTH 3J0POBOTO M 0O€30MacHOro0 o0pasza >KH3HU,
OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO, B TOM YHCIIE 32 CUET COOTFOIEHUS TpeOOBaHMIA

Oe3omacHoi OKCILTyaTalluu CpCICTB I/IH(bOpMaL[I/IOHHLIX 1 KOMMYHUKAIITMOHHBIX TCXHOHOFHﬁ;



6) TPYJIOBOI'O BOCHHUTAHMSI: TOTOBHOCTh K aKTHBHOM JEATEIbHOCTH TEXHOJOTUYECKOW U
COLIMAJILHONM HaNpaBJICHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, IJIAHUPOBATH U CAMOCTOSATEIHHO
BBIMOJHATh TaKylO JEATENbHOCTh; HMHTEpec K cdepam MnpodeccuoHAIbHON esSTEIbHOCTH,
CBS3aHHBIM C WH(OPMATUKOH, MPOrpaMMHUPOBAHHEM U HH(OPMALUOHHBIMU TEXHOJIOTHSIMH,
OCHOBaHHBIMHM Ha JOCTIDKCHUAX HAyKM WHGOPMATUKU U HAYYHO-TEXHHYECKOTO Iporpecca,
YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP Oymymiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC ITUIAHBI; TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) HKOJIOTUYECKOTO BOCIUTAHMSA: OCO3HAHHWE TIJIO0ATBHOTO XapakTepa SKOJIOTUYECKUX
npobieM W mOyred HX  pelleHHs, B TOM 4HUCIE€ C Y4E€TOM  BO3MOXKHOCTEU
UH(OPMAIMOHHOKOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

8) LEHHOCTHU HAy4YHOTO MO3HAHUS: c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTUSA HAayKH, JOCTHDKEHHUSIM Hay4dHO-
TEXHHYECKOTO Tporpecca W OOIIECTBEHHOH TMPAKTUKH, 33 CYET TIOHHUMAaHUS POJH
WH(OPMAIMOHHBIX PECYPCOB, MH()OPMAIIMOHHBIX MTPOIIECCOB U MH()POPMAIIMOHHBIX TEXHOJIOTHH B
YCIOBUSAX IUGPPOBOH TpaHchopManuu MHOTHX cdep JXKH3HH COBPEMEHHOTO OOIIeCTBa;
OCO3HAHME IIEHHOCTH HAyYHOW JEATEeIhbHOCTH, TOTOBHOCTh OCYIICCTBIIATH IPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIMBUAYAIBHO U B TPYIITIE.

B mporecce qocTrKeHUsT TMYHOCTHBIX PE3Y/IbTaTOB OCBOEHUS MPOTrpaMMbl IO HH(POPMATUKE Y
Oo0y4JaromXcsi ~ COBEPUICHCTBYETCS  OMOIIMOHAJIBHBIA ~ HMHTEJUIEKT,  MpeAroararouui
c(OpPMUPOBAHHOCTH: CAaMOPETYIMPOBAHMUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHUE, CIIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATBHBIM
U3MEHEHHUSM W TMPOSBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIWH,
BKITIOYAIOMIEH CTPEMJICHHE K IOCTH)KEHUIO IIeITU U YCIIeXY, ONITHMU3M, HHAIIUATUBHOCTD, YMEHUE
JIEHCTBOBATH, MICXO/ISI U3 CBOMX BO3MOYKHOCTEH; IMITATHH, BKJITFOYAOIIEH CITOCOOHOCTh TOHUMATh
OMOIMOHAIIBHOE COCTOSIHUE JPYIHX, YYUTHIBATH €r0 IMPH OCYIICCTBICHUH KOMMYHUKAIIWH,
CIIOCOOHOCTh K COUYYBCTBHIO U COICPEKUBAHUIO, COITMAIBHBIX HABBIKOB, BKJIFOYAFOIIAX
CIIOCOOHOCTH BBICTPAaWBaTh OTHOMICHUS C JPYTHMH JIFOIbMHU, 3a00THTHCS, POSIBIISITh HHTEPEC U
pa3pemniaTh KOHQIUKTHI.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare m3ydeHus Kypca Ha ypOBHE CpedHEro o0Imiero odpazoBaHus y 00ydaromierocs
OynyT chopMHUpPOBAHBI METAPEIMETHBIE PE3YIbTATHI, OTPAKEHHBIE B YHUBEPCATBHBIX YUCOHBIX

HeﬁCTBHHX, a HUMCHHO — IIO3HABATCJIbHBIC YHUBCPCAJIbHBIC y‘{e6HLIC ﬂCﬁCTBHﬂ,



KOMMYHHUKAaTHBHbIE YHUBEpCAJbHblE YyueOHbIe JAEWCTBUSA, PErYJISTUBHBIE YHHUBEpCAIbHbBIC
y4eOHbIe ICUCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3nasamenshsle ynusepcaiprle yueoHvle Oelicmeus

1) 0a30BbIE JIOTUYECKUE JCHCTBUS: CaMOCTOSATENBHO (POPMYIUPOBATH U AKTyaJM3UPOBATh
npobiieMy, paccMaTrpuBaTh €€ BCECTOPOHHE; yCTaHABIMBATh CYIIECTBEHHBIH NpPU3HAK MU
OCHOBaHUs JJIsl CpaBHEHUS, KiIaccu(UKAMU U 000OILEHNUs; ONpeAesaTh LeTH JIeATEIbHOCTH,
3aJ]aBaTh MapaMeTPbl U KPUTEPHH UX JTOCTHKEHUS; BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B paccMaTpUBAaEMBbIX SBJICHUSX; pa3padaTbiBaTh IJIaH pelleHus: npoliaemMbl ¢ YYETOM aHaIu3a
UMEIOUINXCA MaTepHalibHBIX W HEMaTepUalbHBIX PECYpCOB; BHOCHUTb KOPPEKTHBBI B
JIeSATEeIIbHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OIEHUBATH PUCKH TOCIIEICTBUMA
JESTSIIbHOCTH; KOOPJAMHUPOBATH M BBIOJIHITH pa0OTy B YCIOBUSX PeaTbHOT0, BUPTYaIHHOTO H
KOMOWHHUPOBAHHOTO B3aMMOJICUCTBHS; pPa3BUBATh KPEATHBHOE MBIIUICHHE TMPU PEIICHUU
YKU3HEHHBIX TPOOIIeM.

2) 0a30BbIe UCCIEAOBATEIbCKUE ACHCTBUS: BIIAJCTh HABBIKAMU YUe€OHO-HCCIIEeI0BATEIbCKON
U MIPOEKTHOM JESITeTbHOCTH, HABBIKAMHU Pa3pelIeHHsI IPo0ieM, CIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOUCKY METO/IOB PEUICHHs MPAKTUYECKHUX 3a7a4, IPUMEHEHHUIO Pa3INUHbIX
METOJIOB IO3HAHUS; OCYLIECTBIISITh PA3IMYHBIE BUABI JIEATEIHHOCTH IO MOJYYEHHUIO HOBOTO
3HaHUS, €ro HHTEpIpPEeTalMy, MPeoOpa30BaHUIO W TPUMEHEHHUIO B PA3IMYHBIX Y4YCOHBIX
CUTyaIlMsiX, B TOM YHCIE MPU CO3JaHUU y4EOHBIX U COLUAIBHBIX MPOEKTOB; (OPMHPOBATH
HAyYHBIA THUIl MBIIUICHUS, BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBHIMU TOHSITHUSAMU WU
METO/IaMH; CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a]]a4H B 00pa30BaTEIHLHON ACATEILHOCTH
W JKU3HCHHBIX CHUTYAlUSX; BBISBISATH NPUYMHHO-CICJICTBEHHBIE CBSI3W U aKTyalM3UPOBATH
3a/1a4y, BBIJBUTATh THIOTE3y €€ PEIICHHs, HaXOAUTh apryMEHTHI IS JI0KAa3aTeIhCTBA CBOMX
YTBEPKJICHHI, 3a7]aBaTh apaMeTPbl U KPUTEPUU PEILICHUS; aHAITU3UPOBATh MOJYYCHHBIE B X0/1€
pelIeHUsl 3a/layd pe3yJIbTaThl, KPUTUUECKH OIEHUBATH HUX JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSX; 1aBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIEHUBATH TPHUOOPETEHHBIN
OTIBIT; OCYIIECTBJIATH IIENIEHANIPABICHHBIM MOMCK MEPEHOCAa CPEACTB U CIIOCOOOB NIEHCTBUS B
npo(hecCHOHANBHYIO Cpelly; YMETh MEePEHOCUTh 3HAHUS B MO3HABATENBHYIO U MPAKTHYECKYIO
00JacTH KU3HEACSITENFHOCTH; yMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIIBUTATh HOBBIE UJIEH, MIPEIJIaraTh OpUTHHAIBHBIE TIOJXOAbI M PEIICHHUs, CTABUTH TPOOJIEMBI U
3a/1auu, JIOMYCKAIOIINE AIbTePHATHBHBIC PEIICHHUS.

3) paborta ¢ mH(popMaluen: BIaeTh HaBBIKAMH TIOJIYYCHHUS WHPOPMAIMA U3 UCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH TOWUCK, AaHaIW3, CHCTEMAaTHU3aIUI0 U

MHTEPIIPETANI0 HHPOPMAIUU Pa3INYHbIX BUIOB U (GOPM IMPEACTaBICHUS; CO3/]aBaTh TEKCTHI B



pasnnyHbIX (popMaTax ¢ yd€TOM Ha3zHaueHHs MH(OpMAIMM U IEEeBOW ayJuTOpUHU, BBIOMpas
ONTUMAJIbHYIO (GOpMYy TNPEACTABICHUS M BU3yalu3allid; OLICHUBAaThb JOCTOBEPHOCTD,
JETUTUMHOCTh MH(OpMaIuy, €€ COOTBETCTBUE IPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;
UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI B peIlEHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHM3allMOHHBIX 3aJay ¢ coOyo/eHueM TpeOoBaHUN
SPrOHOMHUKH, TEXHUKU 0E30IaCHOCTH, THTHEHBI, PeCypcocOepeKeHNs, IPABOBBIX M ITHUYECKUX
HOPM, HOpM HMH(OPMAIIMOHHON 0€30MacHOCTH; BJIAJCTh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€30IacHOCTH JINYHOCTH.

Kommynuxamuenvie ynusepcanvHbvie yuedoHbvle 0eicmeus

1) oOIIeHue: OCYHIeCTBIATh KOMMYHUKAallMM BO BceX cdepax KHU3HH, paclo3HaBaTh
HeBepOaJbHbIE CPEACTBAa OOIICHHS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB, PACIIO3HABAThH
NPEINOCBUIKM KOH(JIUKTHBIX CHTYyallMd W CMSTYaTh KOH(DIUKTHI, BIAAETh PAa3INYHBIMH
crioco0amu OOILEHUS U B3aUMOJCHCTBUSA, apryMEHTHPOBAHHO BECTU TUAJIOT, YMETh CMAr4arb
KOH(UIMKTHBIE CHUTyallMM; pa3BEPHYTO U JIOTMYHO H3JlaraTh CBOIO TOYKY 3pEHHUS C
VICII0JIb30BAaHUEM SI3BIKOBBIX CPEJCTB.

2) COBMECTHAsl JI€ATEIbHOCTh: IIOHUMaTh U HCIIOJIB30BATh IPEUMYILECTBA KOMAHIHOW M
UH/IMBUYaJIbHOW paloThl; BHIOMpPATh TEMAaTUKY M METO/bl COBMECTHBIX AECHCTBUH C yu&ToM
OOIIMX UHTEPECOB U BO3MOXKHOCTEH Ka)/10Tr0 WieHa KOJUIEKTHBA; IPUHUMATD LEJIN COBMECTHOM
JeSITeIbHOCTH, OPTaHNU30BbIBaTh U KOOPJAUHUPOBAThH JEHCTBUS MO MX JTIOCTHKEHHUIO: COCTABIIATh
IUTaH JAEMCTBUM, pacrpeneisTh poju ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXAaTh Pe3yJbTaThl
COBMECTHOM pabOThl; OLIEHWBATh Ka4eCTBO CBOErO BKJIAJAa M KaKJOTO0 y4aCTHHKA KOMaHbI B
o0l pe3yabTaT o pa3paboTaHHBIM KPUTEPHSIM; IIPeIaraTh HOBbIE IPOEKTHI, OLIECHUBATh €U
C TIO3UILIMM HOBU3HBI, OPUTMHAIIBHOCTH, TPAKTUUYECKON 3HAYMMOCTH; OCYILECTBISATH IO3UTUBHOE
CTpaTeruyeckoe MOBEJCHUE B Pa3IMUHbIX CUTYalUsIX, MPOSBISATH TBOPUECTBO M BOOOpaxKeHUE,
OBbITh MHUIIMATUBHBIM.

Pezynamuenvie ynugepcanvHole yueoHvle 0eiicmeus

1) caMOOpraHu3alus: CaMOCTOSITEIbHO OCYIIECTBIIATh II03HABATENbHYIO J1€ATEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/layl B 00pa30BaTeIbHOU
JEeSTEIIbHOCTH M KU3HEHHBIX CUTYaIUAX; CAMOCTOSITEIbHO COCTABIIAT IIJIaH PELIECHUS TPOOIIEMbI
C YYETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHU; JaBATh OLIEHKY
HOBBIM CUTYAlIUSIM; PACIIUPSITh PAMKH y4€OHOIO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;
JienaTh OCO3HAaHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTb 3a pEIICHUE;

OLIEHUBATh NMPHOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IIHUPOKOM



SPYAULMU B pa3HbIX OOJACTSAX 3HAHUM, MOCTOSHHO IIOBBIIATH CBOM 0Opa30BaTENIBHBIA U
KYJIBTYPHBIN YPOBEHb.
2) CaMOKOHTPOJIb: J1aBaTh OLEHKY HOBBIM CHTyallUsiM, BHOCHTb KOPPEKTHBBI B
JEATCIIBHOCTh,  OLCHMBATh  COOTBETCTBHUE  pE3YyJbTAaTOB  LENAM; BJAICThb  HAaBBIKAMU
[IO3HABATEILHOM peQIeKCUM Kak OCO3HAHUS COBEPLIAEMbIX JEHCTBUH M MBICIUTEIbHBIX
IPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHI, HMCIIOJIb30BaTh MPHUEMBI pe(ICKCHH I OLEHKH
CHUTYalll{, BEIOOpA BEPHOTO PEIICHUS; OIICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELICHHS
[0 UX CHWXCHWIO; NPUHUMATh MOTHBBI U apryMEHThl APYTUX IpU aHAIU3E pPE3YyJIbTaTOB
JESATEIIBHOCTH.
3) IPUHATHUSA ce0s U IPYTUX: IPUHUMATh ce0sl, TOHUMasi CBOU HEJAOCTATKU U JIOCTOMHCTBA,;
IIPUHUMATh MOTUBBI U apIYMEHTHI APYTUX IIPU AaHAIU3€ PE3YJIbTaTOB IEATEIbHOCTH; IPU3HABATh
CBOE IMpaBO U IMpaBO JPYyrux Ha oUmMOKY; pa3BUBaTh CIIOCOOHOCTH IMOHMMAaThb MHUP C MO3ULUH
JPYroro 4egoBeKa.
INPEJIMETHBIE PE3YJIBTATDBI

IIpenmerHble pe3yibTaThl BKJIIOYAlOT B ce0s: OCBOEHHBIE OOYYalOUIUMHUCS B XOE
U3ydeHHs y9eOHOTO MpeIMeTa YMEHUs crienn(puaeckue s TaHHOW IpeAMETHON 00JIacTH, BUIBI
NEeSTeTbHOCTH MO0 TOJYYEHHI0 HOBOTO 3HAaHUS B paMKax Y4eOHOro mpeaMeTa, €ro
peoOpa3oBaHUI0 U MPUMEHEHHIO B Y4YEOHBIX, Y4€OHO-IIPOEKTHBIX M COLUAIbHO-TIPOEKTHBIX
CUTYyalMsix, (OpMUPOBAaHHE HAYYHOTO THUIA MBILIUICHHS, HAYYHBIX MPEACTaBICHUN O KIIIOUEBBIX
TEOpUsX, THUNAX M BUAAX OTHOIICHWH, BIAJECHHWE HAYyYHOM TEPMHUHOJOTHEHN, KIHOYEBBIMU
HNOHATUSIMH, METOJIaMu U TpueMamu. OCHOBHBIE TPEIMETHBIE PE3YIbTAThl OTPAXKAIOT:
— (hopMupoBaHUE UHPOPMALMOHHON U aJITOPUTMHUECKON KYJIbTYpPHI;
— (popMupoBaHuE IPEACTaBICHN 00 OCHOBHBIX U3y4aeMBbIX MOHIATUSIX: HH(OpPMALIUs, alTOPUTM,
MOJIEIb — ¥ UX CBOMCTBAX;
— pa3BUTHE AITOPUTMUYECKOIO MBIIUICHUS, HE00X0AUMOro i HpodecCHOHATBHON
NeSITeIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHUI COCTaBUTH U 3alMCATh AJITOPUTM JUIS
KOHKPETHOT'O HCHOJHUTENS; (POPMUPOBAHME 3HAHUI 00 alrOpUTMHUYECKMX KOHCTPYKLUSAX, —
(dopmupoBaHUEe YMEHUN (OpMaTU3aMK U CTPYKTYPUPOBAaHUS MH(OpMAIK, YMEHHs BEIOUPATh
croco0 MpeACTaBICHUs] JaHHBIX B COOTBETCTBUU C MOCTABJICHHOM 3a/1adyeid, ¢ MCIIOJIb30BaHHEM
COOTBETCTBYIOLUX IPOTPAMMHBIX CPEACTB 00paOOTKU JaHHBIX;

- OCBOCHHE MCTOJ0B TCOPHH aJITOPUTMOB, AJITOPUTMHU3ALUN U OIITUMHU3ALIUA aJITOPUTMOB.



TemaTnuyeckoe NIIAHKPOBaHUE

Homep Koa-Bo TeOpHUs | MPAKTHKA
TeMBbI Ha3Banue TeMbI 4aCOB
11 kaacc
1. 3 3 1 2
HAaKOMCTBO C QJITOPUTMaMH
2.  |Pexypcus U METOJIBI COPTHPOBKH 8 2 6
3. | XpuI-tabauisl, a0I0HHBIA HOUCK 3 1 2
4. |I'padsl, anroput™ J{eldKcTphI 8 2 6
5.  |XKanusie AITOPUTMBI, IUHAMUYECKOE 8 2 6
MIPOrpaMMHUPOBAHHE
6. |Anroput™m k-Ommkaimmx cocezneit 4 2 2
Hroro 34 10 24




IHoypouyHoe muIaHupoBaHue

11kaacc (34 yaca)

Ne Tema pa3jaesioB, 3aHATHH KosmuyecTBO 4acoB
KoanvecrBo
4acoB Teopus IIpakTuka
3HAKOMCTBO ¢ AJITOPUTMAMHU 3 1 2
1. Beenenwne B anroput™Mel. 3(h(HEKTUBHOCTB alTOPUTMOB. AJITOPUTM OMHAPHOTO MOMCKA 1 1
2. Bpems BbinoaHeHMs anropurMa. ACUMIOTOTHYECKAs! CJI0KHOCTD aIroOpuT™Ma 1 1
«O-00mp1110€». AHAINU3 CII0)KHOCTH aJITOPUTMOB
3. [TpakTHKyM 110 penIeHuIo 3a1a4 1 1
Pexypcusi u MeTObI COPTHPOBKH 8 2 6
4. OCHOBHBIE CTPYKTYPbI JaHHBIX: MAaCCHUBBI U CBsi3aHHbIE cUCKU. Kak paboTaeT namsTh 1 1
5. Orneparuy ¢ MacCCMBaMH ¥ CBSI3AHHBIMU CITUCKAMU 1 1
6. CopTtupoBka BEIOOPOM. Y MEHBIIICHUE KOJIMUECTBA MPOBEPSIEMBIX AJIEMEHTOB 1 1
7. Pexypcust: 6a30BbIil M peKkypcuBHbIi ciydail. CTek Kak cTpykrypa qaHHsix LIFO 1 1
(«TIOCIIETHIM TIPHIIIEIT, TIEPBBIM BBIIIIET)
8. Crex BbI30BOB. CTEK BBI30BOB C peKypcHen 1 1
9. Crparerus «Pa3nensii u B1acTByit». AITOPUTMbI COPTUPOBKH CIUSHUEM U OBICTPOIi 1 1
COPTUPOBKH
10. [TpakTHKyM 10 penieHuo 3a1a4 1 1
11. [TpakTHKyM 10 pelIeHMIo 3a1a4 1 1
X311-Ta0IHIbI, IIA0JOHHBIA MOUCK 3 1 2
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12. Xom-pynkuuu. Mcnons3oBaHue XAMII-TaOIUIT IS TOUCKA 1
13. Uckmouenue nyb6aukato. Mcmonb3oBanue X3m-Tabauibl kKak kama. O6nacts 1 1
IIPUMEHEHHUSI XDILI-Ta0JIuUL]
14. [IpakTuKyM MO pelIeHHIO 3a/1a4 1 1
I'pagwl, anropurm JlelikcTpbl 8 6
15. I'pad xax cTpykTypa JaHHBIX 1
16. AJroput™ noucka B IMPHUHY (IIyTh C MUHUMaJIbHBIM KOJIMYECTBOM CETMEHTOB B 1 1
HEB3BEIICHHOM rpade)
17. Ouepenp kak cTpykTypa AaHHbIX FIFO («iepBbIM BoII€N, IEPBHIM BBILIE»). 1 1
Peanu3amus rpada Ha s3eike Python
18. B3Bemennsie rpadpl. AnroputM JledKCTphl (AIrOPUTM MOUCKA KPAaTYaMIero MyTH BO 1
B3BEIICHHOM rpade)
19. [IpakTukym 1o penieHuto 3aaa4d 1 1
20. [IpakTukyMm 1o pemeHuro 3agad 1 1
21. Pebpa c orpunarensHbiM BecoM. AnroputM bemnmana-®dopaa 1 1
22. [IpakTukyMm 1o pemeHuro 3agad 1 1
/KagHble aIropuTMbI, AHHAMHYECKOE TPOTPAMMIPOBaHHE 8 6
23. [TonsTHE KaJHOTO ANTOPUTMA» (JJOKAIBHO-ONTUMAIBHOE PELICHUE) U €r0 IPUMEHEHUE 1
B PEUICHUY 3a7a4
24, 3aaun, He UMeroIIe ObICTPOro aaropurMuyeckoro pemenus (NP-nonHbie 3amaun) 1 1
25. ANTOpUTMBI HaX0XIeHHsI TPUOIMKEHHOTO pemeHus. [Ipu3Haku 3a1auun, He UMEOLIEH 1 1

6BICTpOFO AJITOPUTMHUYCCKOT'O PCIICHU A
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26.

IIpakTuKyM 1O pPEIICHUIO 3a1a4 1 1
27. JlnHaMu4ecKkoe MporpaMMHPOBAHNE KaK METO/1 PELICHUS 33]ad ONTUMH3AINN 1
28. [TpakTUKyM IO PEIICHHIO 3a/1a4 1 1
29. [IpakTUKyM IO PEIICHHIO 3a/1a4 1 1
30. [TpakTUKyM IO pelICHHIO 3a1a4 1 1

AuaroputMm K-0amkaimux cocenei 4 2
31. Cucremsl kitaccupukanuy Ha 6a3e anropurma kK-Oirkalmmx cocenei. M3piaeuenue 1

npu3HaKkoB. Perpeccusi.
32. [TpakTHKyM 10 pelIeHuIo 3a1a4 1 1
33. 3nakoMcTBO ¢ MamMHHBIM 00ydeHneM. OCR (onTtuueckoe pacro3HaBaHHE TEKCTa). 1

[Toctpoenue cnam-priIbTpa.
34. [TpakTHKyM 10 penIeHuIo 3a1a4 1 1
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Jlureparypa

1. Madopmranka (6a30BbIi 1 yriyoseHHbIH ypoBHH) (B 2 yacTsx) 1 1xnacc /K.1O. [TomsikoB
u ap. — M.: bunom. JIaGopaTtopus 3nanuii, 2019)

2. Nndopmranka (6a30Bblil n yrayOienHsid ypoBHH) (B 2 yacTsix) 10xmacc /K.1O. ITonsikos
u 1ap. — M.: bunowm. JIaboparopus 3Hanuii, 2019)

3. 'pokaem amroputmbl. HWimmoctpupoBaHHOEe TMocoOuMe JIi  MPOTPAMMHUCTOB U

mobomnbiTcTBytomux. — CIIb.: ITutep, 2024 (Cepus «bubinoTeka mporpaMMHUCTa)

Cnucok 0P
1. O¢uumansueiii  caiit denepanbHOr0  MHCTUTYTAa  NEAArOrHYECKUX
n3mepenuit http:// www.fipi.ru/
[TpenonaBanwue, Hayka u x)u3Hb: callT K. [Tonskosa http://kpolyakov.spb.ru/
bubmmoreka [IOK https://m.edsoo.ru/

Poccwuiickas siekTpoHHas mkoia https: //resh.edu.ru/subject/19/10/
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