YACTHOE OBHIEOBPA30OBATEJIbHOE YUYPEXIEHUE
WJIMIEN Ne 36 OAO «POCCHUUCKHUE XEJIE3HBIE IOPOI'M»

[TPUHATO YTBEPX/JIEHO
HeJTarOTHYECKUM COBETOM NPUKA30M JAUPEKTOpa
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Pabouas nporpamma Kypca BHEYPOYHOM JesITeJIbHOCTH

“PenieHue 0JJUMITMAIHBIX 32/1a4 10 MHGopMaTuKe” mas 10 kiaacca
O00IICHHTEJVIEKTYaIbHOE HAIIPABJICHHE

kiacc: 10

pa3paboTaHa Ha OCHOBE a/laTallMOHHON Nporpammbl «PelieHne oJMMINaIHbIX 3a/1a4 1o nHpopmatuke» 3yokosa O.B., 3apeructpuposanoit B MKOY
HNMIIPO 22.09.2015, per Ne 55 u yrBepxnenHoi Ha 3acenanuu ' KOC nportokon Ne 1 ot 24.09.15.

CocraButens: yuutenb uHpopmatuku 3yokos O.B.

r. Upkyrck
2020- 2021 y4eOHbIif TOT



HHOACHUTEJBbHASA 3AITMCKA

Pabouasa nporpamma «PelleHMe onMMIMagHbIX 3a4a4 No MHGOPMaATMKe» COCTaBNeHa Ha OCHOBe adanTauMOHHON Nporpammsbl «PelneHne onMmnmnagHbix
3aga4y no nHdopmatuke» 3ybkosa 0.B., 3apeructpupoaHon 8 MKOY MMLPO 22.09.2015, per Ne 55 n yTBepxaeHHOW Ha 3aceaaHum F'K3C npoTtokon Ne 1 ot
24.09.15. JaHHbIA Kypc AONO/HAET CBOMM COoAepXaHMeM U meTogamMmn ocHoBHOM Kypc OMBT. B Hem paccmaTpmBatoTCA M OCBaMBaloTCA cBeAeHuA M3 obnacrtei
MHPOPMATMKM N MPOrPaMMMPOBAHUNA, BaXKHble B 06LLeobpasoBaTe/ibHOM M MPUKIAAHOM OTHOLWEHUU, GOPMUPYIOTCA HaBblKM U MPUEMbl pelleHns 3a4ad C
NCMNOo/Ib30BaHMEM TFOTOBbIX U COBCTBEHHOPYYHO pa3paboTaHHbIX MPOrPaMMHbIX CPeAcCTB; Pa3BMBAOTCA aNTOPUTMUYECKOE MbllieHne, UHPopmauMoHHasA
Ky/1IbTypa BoobLe, KyabTypa NPOrpaMmmmMpoOBaHMsA, B YaCTHOCTU; BbipabaTbiBaeTCA KOMMNETEHTHOCTb B MCNOb30BaHUN KOMMbIOTEPHbIX TEXHOIOMUIA.

[aHHbIN y4ebHbIN Kypc peKomMeHA0BaH A4 UCNOb30BaHMA B 10-X cneumanmsnpoBaHHbix (NpoduabHbIX) Knaccax ¢ yraybaeHHbIM nsyyeHnem MHGopMaTUKK
M nporpammupoBaHusa. Ocoboe BHMMaHME yaenseTcs aAropuTMmMsaumMmM M NPOrpaMmMMpPOBaHMIO 3aJay TBOpYecKoro Tuna. lMpeanaraemoiii Kypc npegHasHauveH
ONA MOATOTOBKU MHTEPECYIOLWMXCA AAHHOM TEeMaTUKOW YYEHMKOB, MNPEABaAPUTENbHO YXKe WMMEIOWMX HayaibHble HaBblKM PaboTbl B OAHOM M3 N3bIKOB
NPOrpaMmMMUPOBaAHUA U KeNawolWmMx NucaTb rPamoTHble, 3PPEKTUBHbIE U NPABMALHO CKOMMNOHOBaHHbIE MPOrpammbl. B Kypce paccmaTpuBaloTca pasgensl U
pa3bupaloTca 3a4auyM Camoro Pas/iMYHOro YPOBHA CAOMKHOCTM, BNPOYEM METOZ “OT MPOCTOro K C/NOXKHOMY” ABASETCA OCHOBOMoAaratowmm. Ecam cpaBHMBaTL
CNIOXKHOCTb PaccMaTpMBaemblX 3a4a4, TO OHWM OXBaTbIBAOT AOCTATOYHO WMPOKUIA KPYTr OT CAOMKHbIX 33434 WKONbHOMO M MYHULMNANALHOMO (FOPOACKOro) ypoBHS,
BCE TUMbI U CIOKHOCTU PEFMOHANLHOMO YPOBHA M 3aKaHUMBAsA CPAaBHUTENIbHO MPOCTbIMM MO CI0KHOCTU TEMaMU BCEPOCCUIMCKOrO YPOBHA 0IMMNNAA,

Takum obpasom, nporpamma crneukypca “PelweHne onmmnunagHolx 3aga4y no MHGopmaTUKe” OpUEeHTUPOBAHA KaK Ha NOAFOTOBKY K LUKO/IbHbIM O/IMMNNAAAM
no uvHGOpmMaTUKe M MNPOrPaMMMUPOBAHUIO CaMOr0 Pas/IMYHOTO YPOBHA, TaK M K cpade UTOroBon atrectaumun B dopmate EMD u coctaBneHa ¢ yyeTom
npodeccnoHanbHOM OPUEHTALLUM YYALLUXCA.

COIEPKAHHUE KYPCA

Tema Yacsl Copepxanue JlesaTenbHOCTh 00yYaromuxcs
(3HaHMA U YMEHHUS) IPU U3YYEHUHU TEMBI

TEop. | MPaKT | BCEro

BBogHble 3aaa4un 1 4 5 NosTOpeEeHUe n 3aKpen/ieHue | 3HaHHEe OCHOBHBIX METOJIOB HAIUCAHHUSI




HeobxoAMMbIX CBEAEHUN N 3HAHWUN
o A3blKe NpPorpaMmmmnpoBaHus,
OCHOBHbIX OMNEepaTtopoB, TUMOB W
KOHCTPYKUMNA.

ImporpamMm, YMCHHEC UX IIPUMCEHATH Ha IIPAKTUKE.

LlenouncneHHasn M3yyeHne MeTo40B  peasniM3aumm | SHaHHE IPOCTHIX MATEMATHYCCKHX
a led)N\ETVI Ka HaXO)'KAEH na HO,D,, HOK, npe06pa30BaHHH N COOTHOIICHHH, YMCHHUEC UX
IIPUMCHATH Ha IIPAKTHUKE.
Pa3/10XKeHNA Ha AenuTenu
[ANnHHanA Peanusauma M3BECTHbIX afOPUTMOB | 3HAHHE aITOPUTMOB CIIOXKCHHS, YMHOXKCHUS,

apnomeTtmka (1)

CNIOXKEHWS, BbIYMTAHUA, YMHOKEHUSA
CTONIBUKOM U fleNIeHNA YTONIKOM

YMCHUC UX MIPUMCHATH Ha [TPAKTUKCE.

CopTupoBKa
nocnenoBaTeNbHOCT
n(1)

n

N3yyeHne n 3akpenneHue npocTbix
METOA0B COPTUPOBKK, MMEIOLLNX
KBaAPATUYHYIO C/IOXHOCTb

3HaHMEe KBaIPaTHUYHBIX COPTUPOBOK
(“mmy3bIpbKOM, BCTaBKaMU, TIOUCKOM
MakcuMyMa’), yMEHHE UX IPUMEHSThH Ha
PAKTHKE.

Pa3bop cTpok (1)

O3HaKoMNeHue C 3a/.a4amu,
BO3HMKAOWMMN npu  obpaboTke
TEeKCTa, aHanM3 U pelleHue
YPaBHEHWUW, 33a4aHHbIX B  BUAe
Habopa cMmBO/10B

3HaHHne 3aga4 O6pa6OTKI/I TCKCTA U NPOCTHIX
AJITOPUTMOB UX PCHICHUA, YMCHHUC UX IIPUMCHATDH
Ha IIPaKTUKE.

feomeTtpua (1)

npOCTbIe reomeTpmnyeckume
KOHCTPYKUHUUA Ha NAOCKOCTH,
B3aMMHOE pPacCnosoXKeHUE TOYEK,
OTPE3KOB, NPAMOYTro/ibHUKOB n
TpeyrosibHMKoOB

3HaHHWE KOOPJUHATHOI'O METO/1A IPECTABIICHUS
reOMEeTPUUECKUX OOBEKTOB Ha IMIIOCKOCTH,
METOJI0B BBIYMCIICHUSI OCHOBHBIX YHCIEHHBIX
JAHHBIX JJIS1 IPOCTHIX QUTYpP, YMEHUE UX
MPUMEHSATH Ha TPAKTHKE.

HagHbit anroputm

PaCCMOTDEHMe 3a4a4d4, pewaembix
MeToaom Bbl60pa camoro
onNTMMaZbHOITo nNpoAo/IXKEHUA U3

3HaHHE OCHOBHOMU HUJCH )KaJHOT'0 aJIrOpUTMa U
3ala4, pCIIaCMbIX 3TUM aJITOPUTMOM, YMCHUC UX
NPUMCHATH HA ITPAKTUKC.




BCeX BO3MOKHbIX

Pekypcus, nepebop

PasymHblie peanusauma n
OrpaHUYeHMe 3SKCMOHEHUMANbHOro
nepebopa, peKypcMBHbIN Nepebdbop

[Tonnmanue uaen pekypcuu, yMeHue NpuMeHsITh
ee Ha MpaKTUKe.

MaTtemaTtunyeckoe
mogenunposaHue (1)

3agauum, pelaemble
MoAennpoBaHue OMUCbIBaeMoro
npouecca, MoaennpoBaHue

HEKOTOPbIX ABNEHUM OKpPYrKaloLEro
MUpa

3HaHne MCTOJ0B MOJACINPOBAHNA PCAIbHBIX
IMpoIeCCOB B 3aJla4ax OJIUMITMAAHOI'O
HallpaBJICHUA, YMCHHUC UX IIPUMCHATH HA
IIPaKTHUKCE.

[BymepHble
MaCCHBbI

3apaum Ha NPAMOYrONbHOM
(kBappaTHOM) poCKe, Tabauubl W
NabUpPUHTBI

3HaHue MCETOHOB IIPCACTABJICHUSA IBYMCPHBIX
00BEKTOB COOTBCTCTBYIOIIIUMHU MACCUBAMU,
YMCHUC UX MIPUMCHATH HA [TPAKTUKE.

Teopwus rpados (1)

Mpoctenwune onpeaeneHus n
cBOMCTBa rpadoB, NyTb U UMK Ha
rpade, CBA3HOCTb W ABYAO/ILHOCTb

rpagos

3HaHue METOJIOB MIPEJCTABICHUS U 00pabOTKH
rpa¢oB B IporpaMMme, yMEHHE UX IPUMEHSTh Ha
IPaKTUKE.

KombuHaTopumKa

HeKOTOpre KOM6I/IHaTOprIe YMUCna,
nx CBOI\/'ICTBa, npumeHeHune
NU3YYEHHDbIX 06BbEKTOB Aana nogcyeTta
n MmoaennposaHUA NepeCtaHOBOK

3HaHHE OCHOBHEIX KOM6I/IH8.T0pHBIX YUCCII U
COOTHOIIICHUM MCKAY HUMH, YMCHUC UX
IIPUMCHSTDH Ha IPAKTUKE.

CTPYKTYpbl AaHHbIX

OCHOBHble KOHCTPYKLMN,
McnoNb3yemble A1  XpaHeHua W
6bICTPOro Aoctyna K uHbopmaumuy,
ANHAMUYECKN MeHalLwuecn
KOHCTPYKLMU

3HAaHHWE OCHOBHBIX METOJOB CTPYKTYpHUPOBaHUS
60JIbIINX 00BEMOB JIaHHBIX, YMEHHE UX
MPUMEHSATH Ha TPAKTHKE.

AnHamunyeckoe
nporpammmpoBaHme

MpocTeliliMe 3a4aun Ha MeToA
AVHaMUYECKOro

IlonnMaHNue OCHOBHOM MAEH JUHAMHYECKOTO
nporpaMMUpOBaHus, YMCHHUEC CTPOUTH




NPOrpaMmMmnpPoBaHMUs, 3a4auum,
pewaembie Ha OCHOBaHUM  YxXKe
PEeWeHHbIX  AHANOMMYHbIX  3a4ay
MeHbLUEN pa3mMepHOCTY,
NTEPATUBHbIE KOHCTPYKLMMN

HUTCPAaTUBHBIC IPOUCCChI, YMCHUEC UX IIPUMCHATH
Ha IIpaKTHUKE.

ONVHHaA
apnomeTmka (2)

3a4a4M NOBbILLEHHOW C/IOXHOCTU Ha
0bpaboTky ANVHHbIX yucen,
NOCTPOEHWEe CTeneHen, KOpHen u
¢dakTopmanos

3HaHUe METOJIOB OBICTPBIX IPeoOpazoBaHUM
JUIMHHBIX YHCell, YMEHHE UX MPUMEHAThH Ha
MPaKTHKE.

CopTupoBKa
nocnenoBaTeNbHOCT
n(2)

n

PaccmoTpeHue HbICTPbIX
anNropuTMOB COPTUPOBKMK, 06paboTKa
60onbLINX (nopsgka 100000
3nemeHTOB) HabopoB uncen

[Tonnmanue 3¢ HeKTUBHOCTH aNropuT™Ma, 3HAHUE
Pa3IMYHBIX AITOPUTMOB OBICTPOI COPTUPOBKH,
YMEHUE UX MPUMEHSAIThH Ha MPAKTUKE.

Pa3bop cTpok (2)

MeTtop, KOHEYHbIX dBTOMATOB,

3HaHUE CI0XKHBIX AITOPUTMOB U CTPYKTYp AT
00pabOTKH TEKCTa, YMEHHE UX IPUMEHATh Ha

MoZenmpoBaHue peanbHO
ITPAKTHKE.
BO3HUKAOLWMX npwm paboTe
TEKCTOBOro peAakTopa 3a4au
FeomeTpus (2) 3agaumn C OKPY}KHOCTAMM, | 3HaHHE METONOB U HOPMYIT 1St paboThI ¢

pa3IMyHble cnocobbl 3a4aHuA
NPSMOM Ha NIOCKOCTU, CKaNspHbie U
BEKTOpPHbIE npousseneHus,
a/NIfOPUTMbl HaXOXAEHUA BbINyK/IOM
060/104KM

KPYraMH M OKPYKHOCTSIMH, ITPSIMBIMH, yTJIaMH,
IUIOCKOCTSIMH, YMEHHE UX TPUMEHATh Ha
IpPaKTUKE.

Teopwus rpados (2)

HaxoXaeHne MUHUMabHbIX NyTen
Ha rpade, MNOCTPOEHWEe OCTOBHOrO
MWHUMA/IbHOTO Aepesa,
OpraHusauma NOWcKa B LUMPUHY U B

3HaHUe pa3IMYHbIX 3a]a4 Ha rpadax u
JITOPUTMOB UX pEIIECHUs, yMEHUE UX IPUMEHSTh
Ha MpaKTHKE.




rnybuHy, MCNoNb30BaHME CTEKOB W
oyepenemn

MaTtemaTtnyeckoe 1 2 MogenunposaHue CPaBHUTENbHO | 3HAHHE METOOB MATEMAaTHIECKOTO
MoAe/IMpoBaHme CNOMKHbIX MPUPOAHbLIX ABAEHU 1 | MOACTNPOBAHNA PasTIHBIXPCATEHO
IIPOTCKAOIIUX IIPOHECCOB, YMCHUE UX
NPOM3BOACTBEHHbIX NPOLLECCOB
IIPUMCHSTH Ha IPAKTHUKE.
Teopua urp 2 2 MocTpoeHMe M aHa/N3 BbIUMPbILWHbIX | 3HAHHE ONTHMAIbHBIX CTPATETHil B

cTpaternmu B NOSIHOCTbIO
onpeaeneHHbIX aHTAarOHUCTUYECKUX
nrpax

AHTAarOHUCTUYCCKUX UI'paX, YMCHHUC UX
IIPUMCHATH Ha IIPAKTHUKE.

TPEBOBAHMUSA K YPOBHIO IOATI'OTOBKH OBYYAIOIIUXCSA

YYEHUKW OO/ HbI 3HATb:

OCHOBHble Npasunaa NPOrPaMMmNPOBaHNA, TECTUPOBAHMA U OTNIaAKM NPOrPammMbl;
KnaccuduKaLmio U CBOMCTBA 6a30BbIX aNTOPUTMUYECKUX KOHCTPYKLMI;

HEKOTOPbIE C/IOXKHbIe anropuTMbl g5 3GPEKTUBHOIO peLleHns 0IMMNMAAHbIX 33434 No UHGOPMATHUKE;

CTPYKTYPY U BO3MOXKHOCTU CpeS, NPOorpamMmmMmMpoBaHnsa U OCHOBHble 0COBEeHHOCTU PaboTbl C HUMMK;
OCHOBHbIE NPVYEeMbI MPOrPAaMMMUPOBAHNA HA A3bIKE MPOrPaMMUPOBaHUA C++;

0CcObEHHOCTH NPOBEAEHUA COBPEMEHHbIX COPEBHOBaHMIA N0 MHOPMATUKE U NPOrPaMMUPOBaHUIO;
0cobeHHOoCTU paboTbl B aBTOMATUYECKUX NPOBEPAIOLLUX CUCTEMAX.

nposoaunTb I'Ipe,CI,BapMTeﬂbelﬁ dHa/1N3 3a4a4u;

YYEHUKW AO/TKHbI YMETb:

pa3pabatbiBaTb aAFOPUTMUYECKYIO MOLE/b PeLleHUs 3a4auu;

peann3oBbIBaTb pPa3paboTaHHbIN aNrOPUTM Ha A3blKe NpPorpammupoBaHma C++;
NPOBOAWTL OTNIAAKY NPOrPamMMbl C MOMOLLBIO U 6e3 NOMOLLM cpeabl NPOrPaMmMUpPOBAHUS;
CO3HaTeNbHO BbIBMPaTb CTPYKTYPbI A4aHHbIX, ONTUMa/bHbIe ANA PeLleHna 3a4aY;




® [0/1b30BaTbCA BO3MOXHOCTAMMU OﬂepaLLMOHHOVI cncrembl, d)aﬁnosux MeHeaXeposB, TEKCTOBbLIX peaaKTOpPOB, TPAHCIATOPOB, Cpen nporpammmpoBaHnAa anAa

pelleHna OAMMNUaaHbIX 3a4a4 Mo UHPOPMATHKE;
®  QHA/IM3MPOBaATb U MHTEPMNPETMPOBATL NOJIyYEHHbIE Pe3ybTaTbl;
®  yCMewHo B3anmMoAeiCTBOBaTb C COBPEMEHHbIMU aBTOMATUYECKMMM CUCTEMaMU MPOBeAEHMNA TYPHUPOB N NPOBEPKU CAABAEMbIX NPOrPamm.

KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne Tema ypoxka Kouin- Conepxanue ypoka Tun ypoka O’KUJIaeMBIi Pe3yIbTaT
ypoOKa BO (IOMKHBI YMETH, 3HATH)
94acoB
1 3a4a4n ANAa Ha4YnHaoLWMX 1 3apaumn ana | Bsommeiid ypok 3HaTh CTPYKTYpY nporpamMmmsl Ha C++
Ha4YMHaWNX
2 3aAa4m ANA Ha4MHAoLWLMUX 1 3apauv ans Ypox ycBOEHUs VMeTh BHIOPATh THII JAHHBIX
HaYMHAIOLLLMX 3HaHUM, YMEHHH,
HAaBBIKOB
3 | 3apauu anda HaumHatowmx | 1 | 3agaum gna Ypok YMeTb OpraHu30BaTh MUK
HaYMHAOLLMX 3aKperUIeHUs
3HAHUW, YMECHUH,
HAaBBIKOB
6 | LenouncnerHas 1 LenouncneHHas BBoaublii ypok HaiiTi KOpHH JTMHEHHOr0 ypaBHEHHUS
apnomeTmka apudpmeTnKa
! Lienouncnenras 1 LlenouncneHHas VYpox ycBoeHus Pa3noxuth 4ucio Ha MHOKUTEH
apudmeTnKka apudmeTrka 3HaHUH, YMEHUH,
HABBIKOB
8 | Uenouncnennas 1 LlenouncneHHasn Ypox HaifT KOpHH KBaJIpaTHOTO YpPaBHEHHUSI
aqu)MeTM Ka aqu)MeTM Ka 3aerr\I’HeHI/I$[ 5
3HaHUH, YMEHUH,
HABBIKOB
9 LlenouncneHHan 1 LlenouncneHHas Ypok [IpencraBuTh YKMCIO B MPOU3BOJIBHOM




apudpmeTnKa apudpmeTnKa CaMOCTOSTEIIBHON cucreme
paboTHI
10 | UenoumcneHHas LenouncneHHas
apndmeTunka apudmeTunka Kontposk
11 OnvHHana apudmeTurKa (1) OnvHHan apudmeTrKa BBoaHbIi ypok YMeTh CpaBHUTH ABa “IJIMHHBIX  YUCIIa
(1)
12 | AnnHHas apudmeTuKa (1) ONAnHHas apudpmeTunka Ypok ycBoeHUs YMeTh CI0XKUTh JBa “IJIMHHBIX 4YHCIIa
(1) 3HaHUM, YMEHHUI,
HAaBBIKOB
13 OnvHHasa apudmeTmka (1) OnvHHaa apuPpmeTmka Ypok YMeTh BBIYECTh U3 OOJIBIIEr0 “IJIMHHOTO”
(1) 3aKPETUICHUS YHClia MCHbBIIICES
3HaHUM, YMEHHUI,
HAaBBIKOB
14 | AavHHasa apudmeTuKa (1) [OAnHHas apupmeTunka Ypok YMeTh peann3oBaTh YMHOKEHUE “TTMHHOTO”
(1) CaMOCTOSTEIIbHOM YHCia Ha “KOPOTKOE”
paboThI
15 | AnnHHas apudmeTuKa (1) ONvnHHasa apndmeTmKa
(1) KonTpob
16 Co PTUPOBKa n COpTI/I pOBKa n BroansbIi YpPOK Ywmers nucaTh KBaApPATHUIHYHO COPTUPOBKY
nocneposBatenbHocTH (1) nocnegosaTenbHoctn (1)
17 CopT|/| pOBKa n COpTI/I pOBKa n ypOK YCBOCHHA Ymers nucath COPTUPOBKY IIOACUCTOM
nocneposatenbHoct (1) nocneposaTenbHocTy (1) | 3HaHHH, yMCHHH,
HaBBIKOB
18 | Co PTUPOBKA U CopTupoBKa # Ypok [Tonumate uaero OBICTPHIX COPTUPOBOK
nocnegosatenbHocTy (1) nocneposatenbHocTK (1) | 38KPeIICHHA -
3HaHUH, YMEHHUI,
HaBBIKOB
19 | Co PTUPOBKA U CopTupoBKa u Ypok YMeTh BBIOMpaTh U peaTn30BhIBAThH
nocnegosatesnbHocTH (1) nocnesosatenbHocTy (1) | CAMOCTOATCIRHOR COPTHPOBKY HY)KHOTO BHIa
paboThl
20 | CopTupoBKa " CopTMpoBKa U




nocneposatenbHocTu (1)

nocnegosaTenbHoOCTH (1)

KonTpouib

21 | Pasbop cTpok (1) Pa3bop cTpok (1) BBoanslit ypok 3HATh OCHOBHBIE THIIBI 33/1a4 Ha CTPOKU
22 | Pasbop cTpok (1) Pa3bop cTpok (1) Ypok ycBoeHus BoICTpPBIi MOMCK MOJCTPOKHU B CTPOKE
3HAaHUU, YMECHUU,
HaBbIKOB
23 | Pa3bop cTpok (1) Pa36op cTpok (1) Ypoxk 3nats MeToz Knyra-Moppuca-IIparra
3aKpeIICHUS
3HAaHUW, YMECHUH,
HaBbIKOB
24 | Pasbop cTpok (1) Pa3bop cTpok (1) Ypox VYMeTh pemars 3a/1a4u Ha 00paboTKy CTPOK
CaMOCTOSTEILHON
paboThl
25 | Pasbop cTpok (1) Pa3bop cTpok (1)
KoHTpoas
26 | FeomeTpua (1) feomeTtpus (1) BBoanslii ypok YMeTb NpeACTaBIATh TEOMETPUYECKUE
00BEKTHI B IPOrpaMMe
27 | TeomeTpua (1) feomeTtpus (1) Vpok ycBoeHuUs VMeTb BBIYUCISITh JUTHHBI OTPE3KOB
3HaHUU, YMECHUH,
HAaBBIKOB
28 | FeomeTpua (1) FeomeTpua (1) VYpox YMeTh BBIUUCIATH IUIOMAIN TPEX U
3aKpeIICHHUS YETHIPEXYTOJBHUKOB
3HaHUU, YMECHUH,
HAaBBIKOB
29 | TeomeTpua (1) FeomeTpua (1) VYpok YMeTb BEIUUCIATH TUIOMIAAN
CaMOCTOSTENIBHOMN MHOT'OYT'OJIbHUKOB
paboThl
30 | reometpua (1) FeomeTpus (1)
KoHTtposb
31 | ¥agHbii an ropuTm HagHbI anroputm BBoiHBIN ypok [ToHnmaTh UIEI0 KAqHOTO aIropuTMa
32 | ¥agHblt anroputm aaHbl anroputm Ypok ycBoeHHUs 3HaTh aJITOPUTMBI, YACTHIO KOTOPBIX

3HAaHUU, YMECHUH,

SIBJSICTCS YKaJHBIMN




HaBBIKOB

33 | agHblit anroputm HaaHblin anroputm Ypox YMeTh pemarh 3a/1a4u Ha KaJTHBIH aITOPUTM
3aKpeIICHUS
3HAaHUW, YMEHUH,
HAaBBIKOB
34 | ¥agHbl anro PUTM agHbI anroputm Ypok [ToHrMaTh rpaHuLbl IPUMEHEHUS KATHOTO
CaMOCTOSTEIIBHON ajaropuTMa
paboThI
35 | ¥aaHbIt anroputm HKaaHbii anroputm
KoHTtpoub
36 Pekypcus, nepebop Pekypcus, nepebop BBoaHbII ypoOK [ToHnmaTh UEr0 peKypcuun
37 | Pekypcus, nepebop Pekypcus, nepebop Ypok ycBoeHUs YMeTh KOHTPOJIMPOBATH BBIXOJ] U3 PEKYPCHUU
3HAaHUM, YMEHHUI],
HABBIKOB
38 | Pekypcus, nepebop Pekypcusa, nepebop Ypox YMeTh OTIaKUBATh PEKYPCUBHBIC
3aKperICHHUS POTPaMMBI
3HaHUU, YMECHUH,
HAaBBIKOB
39 | Pekypcus, nepebop Pekypcus, nepebop Ypok YMeTh pemarth nepeOopHbIe 3a/1a9U Ha
CaMOCTOATEIIBHON PEKYpPCHIO
paboThl
40 | Pekypcusa, nepebop PeKkypcua, nepebop
KonTpouib
41 MaTemaTuyeckoe MaTemaTunyeckoe BBoaHbIi ypok ITonumaTp HACI0 MATEMATHYECKOTO
MmoaenuposaHue (1) MmoaenuposaHume (1) MOJETUPOBAHKS
42 MaTemaTuyeckoe MaTemaTunyeckoe Ypok ycBoeHUs YMeTh pa3OuBaTh CIOKHYIO 33729y Ha
mogenunposaHme (1) mogenunposaHme (1) 3HAHHH, yMCHHH, CEPUIO TPOCTRIX
HAaBBIKOB
43 | MatemaTtuyeckoe MaTemaTuueckoe Ypox YMeTh MOZCIUPOBATH KAK/IYIO II0A3aa1y
3aKpeTICHUS

moaenuposaHue (1)

moaenuposaHue (1)

3HAHUW, YMEHUH,
HaBBIKOB




44 | MatemaTtunyeckoe MaTtemaTuueckoe Ypoxk YMeTh peain3oBbIBaTh HACHO
mogennposaHue (1) MmoaenuposaHue (1) CaMOCTOSATeIbHOM MaTEMaTUYECKOTO MOJEIMPOBAHUS
paboThHI
45 MaTemaTnyeckoe MaTemaTnyeckoe
mogaenmposaHue (1) mogaenmposaHue (1) Kontpois
46 [ByMepHble MacCuBblI [BymepHble MacCcuBblI BBoaHbII ypok YMeTh OpraHu30BaTh JaHHBIC B TAOIUILY WIH
MaTPHILY
47 | ABymepHble Maccusbl [1BymepHble MaccuBbl Ypok ycBoeHus YMeTb nepedupars IByMEpHbIE MACCUBHI B
3HAaHUW, YMECHUH, IPOM3BOJILHOM 3aIAHHOM ITOPSIJIKE
HABBIKOB
48 | IBymepHble MaccuBbl J[IBymepHble MaccuBbl Ypok YMeTb 00XOAHUTh AByMEPHBIC MACCUBBI B
3aKPEIICHUS 3aJJaHHOM ITOPSIJIKE
3HAHUW, YMECHUH,
HABBIKOB
49 | IBymepHble MaccuBsbl [IBymepHble MaccuBbl Ypoxk CrpounTs 3MEHKH, CIIMPAIH U HArOHAIIN
CaMOCTOSATEIbHOMI
paboTHI
50 | IBymepHble MaccuBbl [1ByMepHble MaccuBbl
KoHTpoas
51 | Teopusa rpados (1) Teopwusa rpados (1) BBonHbI# ypok [Tonumars uaero u 001acTh MPUMEHEHUS
rpa¢os
52 | Teopusa rpados (1) Teopwusa rpados (1) Ypoxk ycBoeHus YMeTh npeAcTaBisaTh rpadbl B IporpaMme
3HaHUU, YMECHUH,
HAaBBIKOB
53 Teopwusa rpados (1) Teopwusa rpados (1) Ypok YMeTb 00X0auTh Tpadbl B MIUPUHY
3aKpeTICHUS
3HaHUU, YMECHUH,
HAaBBIKOB
54 | Teopusa rpados (1) Teopwusa rpados (1) Ypok YMeTb 00X0auTh Tpadbl B TITyOMHY
CaMOCTOSITEJIbHOU
paboThl
55 | Teopusa rpados (1) Teopusa rpados (1)

KoHTtposb




56 KombuHaTopuKa KombuHaTopmKa BBoaHbIi ypok [TonuMatp cyTh KOMOMHATOPHBIX 3a7a4
S7 KombuHaTopuKa KombuHaTopuka Ypok ycBoeHUs 3HaTh OCHOBHBIE KOMOMHATOPHBIE
3HAaHUU, YMECHUH, TOXKJECTBA
HABBIKOB
58 KombuHaTopuKa KombuHaTopuKa VYpox [IpuMeHaTh KOMOMHATOPHBIE TOXKECTBA B
3aKPEIUICHUS YCIIOBUSX OIPAaHUYCHUN HA THIT JAHHBIX
3HAaHUW, YMECHUH,
HABBIKOB
59 KombuHaTopuKa KombuHaTopuKa Ypox YMeThb pemnaTh IpoCThie KOMOMHATOPHBIE
CaMOCTOSTEIbHOMN 3a/1a4M
paboTHI
60 | KombuHaTopmKa KombuHaTopuKa
KonTpouib
61 | CTpyKTYpb! AaHHbIX CTPYKTYypbl AaHHbIX BBoanbIl ypok [ToHuMaTh UJEIO CTPYKTYP JAHHBIX
62 CTPYKTYpbl AaHHbIX CTPYKTYpbl AaHHbIX Ypok ycBoeHus 3HaTh MPOCTHIE CTPYKTYPHI CTEK U OYEPE/Ib
3HAaHUW, YMECHUH,
HABBIKOB
63 | CTpyKTYpb! AaHHbIX CTPYKTYypbl AaHHbIX Ypok 3HaTh U yMETh NPUMEHATH OMHAPHBIE KY4H
3aKpETUICHUS
3HAaHUW, YMECHUH,
HABBIKOB
64 | CTpyKTYpb! AaHHbIX CTPYKTYypbl AaHHbIX Ypox YMeTb CTPOUTH ICPEBO OTPE3KOB
CaMOCTOSITETLHOU
paboThI
65 | CTpyKTYpbl AaHHbIX CTPYKTYypbl AaHHbIX
Kontposb
66 JunHamunyeckoe JuHamuyeckoe BBoaHBIN ypoK [Tonumarte U0 TMHAMUYECKOTO
nporpammmpoBaHue nporpammmnpoBaHmne pOTpaMMHUpPOBAHHA
67 .DM HamMmmyeckoe .DM Hamuyeckoe ypOK YCBOCHHA 3HaTh OCHOBHBIEC BU/IbI JUHAMUKU
NporpammmnpoBaHue NpPOrpammmnpoBaHme SHaHHH, yMCHHH,

HAaBBIKOB




68 | AuHamuueckoe [nHamnyeckoe Ypok YMeTh pemath 3a/1a4d Ha JTUHEHHYIO
nporpaMMmMpoBaHme nporpaMmmmnpoBaHme 3aKpervieHus AMHAMUKY
3HAaHUH, YMCHUH,
HaBBIKOB
69 ,D,MHaMVI'-IeCKOe ﬂ,MHaMMHeCKOE YPOK Ymeth pe€aTth 3aJa4 Ha pCKYPCUBHYIO
nporpammmpOBaHMe I'IPOFpaMMMpOBaHVIe CaMOCTOATCIBbHOU JUHAMUKY
paboTHI
70 | AnHamunueckoe IdvHamunyeckoe
nporpaMmunpoBaHue nporpaMmMmnpoBaHue Kortpors
71 | OnvHHasa apudmeTuKa (2) [OAnHHas apupmeTunka Broansrii ypok Ymets paborath ¢ Turom Biglnteger B Java
(2)
72 | AnnHHasa apudmeTunKa (2) [nvHHasa apudmeTnKa VYpok ycBoeHus YMeTs pemats KOMOMHUPOBAHHBIE 3a/1a4U C
(2) 3HaHUM, YMEHHH, HCIIOJIb30BAHUEM “‘JUTMHHBIX YHCET
HaBBIKOB
73 | OnnHHas apudmeTmKa (2) OnvHHasa apudmeTrKa Ypoxk YMeTh peanu3oBbIBaTh YMHOXKCHHE
(2) 3aKpENJICHUSA “ITMHHBIX YHCell
3HAaHUW, YMECHUH,
HaBBIKOB
74 | AnnHHasa apudmeTuKa (2) ONAnHHas apudpmeTuka VYpok VYMeTh peanu3oBbIBaTh ACICHHUE “IIMHHBIX
(2) CaMOCTOSITENTbHOM qucen
paboThI
75 | AnvHHasa apudmeTtuKa (2) [JAnHHas apupmeTnKa
(2) KoHnTpons
76 CopTupoBKa U CopTnpoBKa U BBoaHbIi ypok Pemars 3a1aun 1TMHAMHAYECKOTO
nocnenosaTesibHOCTH (2) nocneaosaTenibHOCTH (2) MPOrpaMMHUPOBAHMIA C HCTIOME30BAHNCM
COPTHPOBOK
77 | CopTMpoBKa n CopTnpoBKa U Ypok ycBoeHus Pemars 3a1a4n THHaAMUYECKOTO
nocnenosaTenbHOCTH (2) nocnepfosatesibHocTH (2) | 3HAHHH, yMCHHH, TIpOTPaMMHUPOBAHMNS C HCIIONB30BAHNEM
HaBBIKOB COPTHPOBOK
78 | CopTnpoBKa u CopTMpOBKa U VYpoxk Pemats 3agaun Teopun rpados C
3aKpeTIeHUS UCTIOJI30BAaHUEM COPTHUPOBOK

nocnenoBaTenbHOCTU (2)

nocnegoBaTenbHOCTH (2)

3HAaHUU, YMEHUH,




HaBBIKOB

79 | CopTnpoBKa u CopTnpoBKa U Ypok Pemats 3amaun Teopun rpados ¢
nocneposBaTenbHOCTH (2) nocnegosaTenbHocTH (2) IC)Z%’ISEIOHTGHBHOH HCIIOJIb30BAHUEM COPTUPOBOK
80 | CoptnpoBKa " CopTupoBKa U
nocnegosaTenbHOCTH (2) nocneposaTenbHOCTH (2) Korrpoxs
81 Pa3bop cTpok (2) Pa3bop cTpok (2) BBoaHbIi ypok 3HaTh CJIIOXKHBIC 3a7]a491 Ha MpeoOpa3oBaHUe
CTPOK

82 | Pasbop cTpokK (2) Pasbop cTpok (2) Ypoxk ycBoeHus OO6pabateIBaTh 0OJIBIINE HAOOPHI CTPOK.
3HaHUH, YMEHUI,
HAaBBIKOB

83 | Pasbop cTpok (2) Pa36op cTpok (2) Ypox 3HaTh UCH0 KOHCYHBIX aBTOMATOB B
3aKpEIUICHUS 00paboTKe CTPOK
3HaHUU, YMEHUI,
HAaBBIKOB

84 | Pasbop cTpok (2) Pas6op cTpok (2) Ypoxk } Crpoutb 1 IpUMEHSTH 60p
CaMOCTOSTEIIbHON
paboThl

85 | Pasbop cTpok (2) Pasbop cTpok (2)

KoHTtposb
86 | FeomeTpusa (2) FeomeTpusa (2) BBoaHbIl ypok 3HATh METOJIbI PAOOTHI C OKPY>KHOCTSIMH U
UX YaCTIMH

87 FeomeTpusa (2) FeomeTpusa (2) Ypok ycBoeHus 3HaTh METOJIBI U OPMYJIIBI paOOTHI C
3HaHUH, YMEHHUIA, TPSIMBIMU ¥ OTPE3KaMU
HAaBBIKOB

88 FeomeTpus (2) FeomeTpus (2) Ypok 3HaTh U NPUMEHSTH CKAJITHOE TPOU3BEICHUE
3aKpETUICHUS BEKTOPOB
3HAaHUW, YMEHUH,
HaBBIKOB

89 | FeomeTpusa (2) FeomeTpusa (2) Ypok 3HaTh U IPUMEHSTH BEKTOPOHOE
CaMOCTOSITEILHOU

paboThI

MMPOU3BCACHUC BEKTOPOB




90

FeomeTpus (2)

FeomeTpus (2)

KoHTtpoib
91 | Teopwusa rpados (2) Teopwus rpados (2) BBoanslil ypok 3HATh AIrOPUTMbI HAXOXKICHUS KpaTyaiinx
yTeu
92 Teopwus rpados (2) Teopwus rpacdos (2) Ypoxk ycBoeHuUs [IpumeHATH AIrOPUTMBI HAX 0K ACHUSA
3HAaHUW, YMECHUU, KpaT4almx nyTeu
HaBBIKOB
93 | Teopusa rpados (2) Teopwus rpados (2) Ypox 3HaTh aJrOPUTMbI HAXOXKICHUS
3aKpeTICHUS MUHHMAaJIbHOTO KapKaca
3HAaHUW, YMECHUH,
HaBBIKOB
94 | Teopusa rpados (2) Teopwus rpados (2) Ypox [IpuMeHSTh anrOpUTMbI HAXO0XKJICHUS
CaMOCTOSITEIILHOM MUHHMAaJIbHOTO KapKaca
paboThI
95 | Teopusa rpados (2) Teopwus rpados (2)
KonTpouib
96 MaTemaTunyeckoe MaTemaTunyeckoe BroansbIi YpPOK Ymerh MOZACIINPOBATDH PCAJIbBHBIC ITPOLICCCHI,
MoAennpoBaHune MoAenMpoBaHune CBA3AHHDIC C BpCMCHEM
97 | MaTemaTtuueckoe MaTtemaTuueckoe Ypoxk YMeTh MOZICTUPOBATE PealbHbIE MPOLECCHI,
MOAennpoBaHmne MOAeNnpoBaHmne 3aKpCILICHUA — CBA3AHHBIC C BPEMEHEM
3HaHWH, yMEHUH,
HAaBBIKOB
98 | MaTtemaTuueckoe MaTemaTnyeckoe KonTtpons YMeTb MOJIeIpOBaTh peaibHble MPOLECCHI,
MoAennpoBaHune MoAenMpoBaHune CBA3AHHDIC C KOOpAHATAMHI
99 | Teopua urp Teopwua urp BBonHbI# ypok YMeTb MoJIeIpoBaTh peaibHble MPOLIECCHI,
CBsI3aHHBIE C KOOPAWHATAMU
100 | Teopwua urp Teopusa urp Ypok ycBoeHus [lonuMmarh UIe0 aHTarOHUCTUYECKUX UTP
3HAaHUU, YMECHUH,
HaBBIKOB
101 | Teopwua urp Teopwua urp Ypox YMeTp MOJENNPOBAaTh AaHTArOHUCTUYECKYIO
3aKPCIJICHUA Urpy

3HAaHUU, YMEHUH,




HaBBIKOB

102

Teopua urp

Teopua urp

KoHntpoub

YMeTb CTPOUTH BBIMTPBILIHYIO CTPATETHIO,
€CJIM 3TO BO3MOXKHO, B HI'PE




