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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o mH(pOpPMATUKE HAa YPOBHE OCHOBHOTO OOIIETO0 0Opa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNIbHOM MpOrpaMMbl OCHOBHOI'O 0011Iero 00pa30BaHus, IPEACTaBICHHbIX
B ®I'OC 00O, a takxe dhenepanbHON paboueil mporpaMMbl BOCITUTAHHUS.

[Tporpamma o uHpopMaTuke 1aET NpeICTaBICHHE O LEIX, 00IIeH CTpaTeruu
oOy4deHus, BOCIIUTAHUSA U PA3BUTHUS OOyUaIOLIUXCS CPEACTBAMU MH()OPMATUKH Ha
yIrIyONnE€HHOM YpOBHE, YCTaHABIMBAET 00sA3aTEeNIbHOE MPEAMETHOE COJECpIKaHUE,
IpEeIyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pas3iesiaM U TEMaM, ONpEeIeIseT
pacnpeesnieHre ero no kjiaccam (rogam U3yyeHust).

[TporpamMma o uHpOpPMATHKE OMPEAEAeT KOIMUESCTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHalia AJs KaXJI0To rojia U3yuyeHus, B TOM YUCIE
JUIL COAEPKATEIbHOTO HAIOJHEHHUs] Pa3sHOro BHUJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCyJ1apCTBEHHOM UTOTroBOM arrectauuu). [Iporpamma no uHpopmaTuke siBiIsieTCs
OCHOBOHM JJI1 COCTaBJICHHMS AaBTOPCKUX YUEOHBIX MPOrpaMM M Y4EOHHKOB,
TEMaTHUYECKOT0 TUIAHUPOBAHMSI Kypca YUUTETIEM.

Hensasmm wu3ydyeHus MHPOPMATUKM Ha YPOBHE OCHOBHOIO  OOIIEro
0o0pa3oBaHUs SIBISIFOTCSL:

¢bopMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKHM HH(OPMATHUKH, JOCTHUKEHHUSIM HAy4YHO-TEXHUYECKOTO
nporpecca W OOIIECTBEHHOW NpPaKTHKH, 3a CUET pa3BUTHUS TNPEACTaBICHUN 00
MHPOpPMAIlMU KaK O BAKHEHIIEM CTPATETMYECKOM PECypce pa3BUTHUSL JIMYHOCTH,
rocylapcTBa, OOIIECTBA, IIOHUMAHUE pPOJU HHPOPMAILMOHHBIX IPOLECCOB,
UH(POPMAIIMOHHBIX PECYPCOB M HH(MOPMALMOHHBIX TEXHOJOTHH B YCIOBHSIX
1 poBoi TpaHchopMalu MHOTUX c(ep KU3HH COBPEMEHHOTO OOIIIECTBA;

pa3BUTHE QJITOPUTMHUYECKOIO MBILIUIEHUS KaK HEOOXOAUMOIO YCIOBUS
npo(heCCUOHATIBHON EATENBHOCTH B COBPEMEHHOM MH(MOPMALIMOHHOM OOIIECTBE,
IPEIO0JIaratoIlero CoCOOHOCTh 00yYaroIIerocs: pa3ouBaTh CIOXKHBIEC 337a4d Ha
0osee mpocThie MOJ3a/la4M, CPAaBHUBATh HOBBIE 33Jaud C 33/Ja4aMu, PeIIEHHBIMU
paHee, OnpeeATh IIaru AJs JOCTIKEHUS pe3yibTaTa U Tak Jajee;

(GopMUpOBaHHE U PA3BUTUE KOMIETEHUUN oOydaromuxcs B o0nactu
UCIOJIb30BaHUsl MTHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, B TOM YHUCIIE
3HaHWW, YMEHUH M HaBBIKOB pPabOTBl C HHQOpMAIME, MPOrpaMMUPOBAHMUS,
KOMMYHHKAIIM B COBPEMEHHBIX ITU(PPOBBIX Cpedax B YCIOBHSIX OOecCredeHust
nH(OPMAITMOHHON 0€30MTaCHOCTH JINYHOCTH 00Yy4aroIIerocs;

BOCIIMTAHHWE OTBETCTBEHHOI'O U U30UPATEIbHOTO OTHOLIEHUS K MH(OPMALIUU C
y4€TOM NIPABOBBIX U ITHYECKUX ACIEKTOB €€ PACIPOCTPAHEHMsI, CTPEMJICHUS K
OPOAODKEHUIO 00pa3oBaHusi B 00nacTd WHGOPMALMOHHBIX TEXHOJOTHH U



CO3HMJATENIbHONW JIEATENbHOCTH C MPUMEHEHHUEM CpPEICTB HH(GOPMAIIMOHHBIX
TEXHOJIOTUH.

HNudopmarrka B OCHOBHOM 0011IeM 00pa30BaHUH OTPAXKAET:

CYIIHOCTb HMH(POPMATHUKM KaK HAy4YHOM JUCHMIUIMHBI, H3y4aromieu
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMAaTHU3alMA HHPOPMAITMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  O0JIacCTM  NpUMEHEHHs  HMHGOPMATHKH, MpPEXKIE  BCEro
uH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHHE U COLUAIBbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATUKH W HMHPOPMAIMOHHOM
JESITEIbHOCTH.

N3yuenne uHGOPMATUKH  OKa3blBa€T  CYIIECTBEHHOE  BIMSHUE Ha
(dopMHUpoBaHHE MHPOBO33PEHUS OOYYAIOLIETOCS, €ro JKU3HEHHYI0 MO3HIMIO,
3aKJIaJIbIBAE€T  OCHOBBI ~ MOHUMAHUS  NPUHLUIOB  (DYHKIMOHUPOBAHUS U
UCIIOJIb30BaHUsI MH(POPMAIIMOHHBIX TEXHOJOTHHM KaKk HEOOXOAMMOIr0 MHCTPYMEHTA
NPaKTUYECKH JIO0OM JAEATeNbHOCTM W OJHOTO M3 Haumbojee 3HAYUMBIX
TEXHOJIOTUYECKUX JOCTH)KEHUI COBPEMEHHOM LIMBUIM3AIMUA. MHOTHE MTPEeIMETHbIE
3HaHUS M CIIOCOOBI JIEATENBbHOCTH, OCBOCHHBIE OOy4YaIOUIMMHCA IMPU H3YYEHUH
uH(POPMATUKH, HAXOAT MPUMEHEHHE KaK B paMKax 00pa30BaTeIbHOro Mpoliecca
OpU W3YYEHUU JAPYTUX MPEAMETHBIX OO0JacTed, TaKk M B HMHBIX >KU3HEHHBIX
CUTYallUsIX, CTAHOBSITCSA 3HAYMMBIMH U1 (DOPMUPOBAHUS KA4YeCTB JIMYHOCTH, TO
€CTb OpUEHTHPOBAaHbI Ha (HOPMUPOBAHME METANPEAMETHBIX M JIMYHOCTHBIX
PE3yIBTaTOB O0YUYEHUSI.

OcnoBHbI€ 331aun yueOHoro npeameta «Mupopmatuka» — copmMupoBath y
oOydJaronuxcs:

NOHMMaHWE MPHUHLMUIIOB YCTPOWCTBAa M (PYHKUHMOHHUPOBAHUS OOBEKTOB
U(PPOBOrO OKPYKEHUS, MPEACTABICHHUS 00 HCTOPUU U TEHICHIMSIX Pa3BUTHA
uHbOpMaTUKU nieproa nudpoBoii TpaHchopMaIu COBPEMEHHOTO OOIIECTBA;

BJa/ieHne 0a30BbIMU HOpMaMH MH()OPMAILIMOHHON STHKHU M MpaBa, OCHOBAMHU
UHPOpPMALIMOHHON 0e30macHOCTH, 3HaHUS, YMEHHS ¥ HaBBIKMU T'PaMOTHOM
MIOCTaHOBKH 33/1a4, BO3HUKAIOIIUX B PAKTUUECKOHN ACATEIBHOCTH, I UX PELICHUS
C TNOMOLIBI0  MHPOPMALMOHHBIX  TEXHOJOTHH, YMEHHS W  HaBBIKU
(dbopMaIM30BaHHOTO OMMCAHUS MTOCTABIEHHBIX 3a71a4;

0a3oBbic 3HAHWS 00 WH(GOPMAIMOHHOM MOJIEIUPOBAHUH, B TOM YHCIE O
MaTeMaTH4eCKOM MOJIEJIMPOBAHNUY;

3HaHUE OCHOBHBIX ITOPUTMUYECKHX CTPYKTYp U YMEHHE NPUMEHSTH 3TH
3HaHUS JJI1 TOCTPOCHHUS AJITOPUTMOB pEIHICHHS 3a/1ad M0 MX MaTeMaTUYeCKUM
MOJIETISIM;

YMEHHMSI M HaBBIKM COCTaBJICHHSI MPOCTHIX MPOTrpamMM IO MOCTPOCHHOMY
aJITOPUTMY Ha OJHOM M3 SI3BIKOB IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS;



YyMEHUST M HaBbIKM J(P(EKTUBHOTO HCIOJIB30BAHMUS OCHOBHBIX THIIOB
NPUKIAAHBIX MporpaMm (IPUIIOKEHUI) 0011ero Ha3HAYeHUsI U MHPOPMAIMOHHBIX
CUCTEM ISl pEUICHUS C UX MOMOIIbIO MPAKTUYECKUX 3a]1aY;

YMEHHE TPAaMOTHO WHTEPIPETHUPOBATH PE3yIbTAThl PEUICHHS MPAKTUYECKUX
3aJa4 C TMOMOIIBI0 WH(OPMALMOHHBIX TEXHOJOTHM, MPUMEHSATHh MOJyYEHHBIC
pe3ynbTaThl B MPAKTHUECKOU NEATETbHOCTH.

enn u 3amaun u3yyeHuss MHGPOPMATHKUM HAa YPOBHE OCHOBHOIO OOIIETrO
o0pa3oBaHUs ONMPENEISIIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUs y4eOHOTO MpeaMeTa
B BUJIE CJIEAYIOLIUX YETHIPEX TEMATHUECKUX Pa3/IeJIOB:

1 poBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATUKHY;

JITOPUTMbI U IPOTPAMMHUPOBAHME;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

B cucreme oOmiero o6pasoBanus uH(pOpMaTuka MpuU3HAHA O0S3aTEIbHBIM
y4eOHBIM MPEIMETOM, BXOSIIUM B COCTaB MPEAMETHON obnacTu «MareMaTuka u
unpopmarukay. P®I'OC OOO mnpenycMOTpeHbl TpeOOBaHUSA K OCBOCHHIO
MPEAMETHBIX PE3yJIbTaTOB M0 HH(OpPMATHKE Ha 0A30BOM U YIIIyOJIEHHOM YPOBHSIX,
UMEIOLINX 00Ilee COAEpKATENbHOE SIIPO M COMNIACOBAaHHBIX MEXAy co00il. 1o
MO3BOJIAET PEaJM30BbIBATh YIIIyONEHHOE M3ydyeHHE MH(POPMATUKU KaKk B paMKax
OTHENBHBIX KJIACCOB, TaK W B paMKaxX HWHJMUBHUAYaJIbHBIX 0O0pa30BaTEIbHBIX
TPAeKTOPHil, B TOM YHCII€ HCIOJb3Yysl CETEBOE B3aMMOJEHCTBUE OpPraHMU3alUd U
JUCTAaHLIMOHHBIE TexHoioruu. [lo 3aBepmieHMH pealu3alud  [POTrPAMM
yIrIyONn€HHOTO ypOBHS OOydamoIiuecs CMOTYT JeTajbHee OCBOUTH MaTepual
0a30BOr0 ypOBHS, OBJIAJECTh PACIHIMPEHHBIM KPYTrOM MOHATUN M METOOB, pPeIllaTh
3a/1a4u 00Jiee BHICOKOTO YPOBHS CIOKHOCTH.

PaGouast mporpamma coctaBieHa ¢ yueToM pabodeld mporpaMMbl BOCITUTAHHUS.
KirroueBbIMU BOCIMTATENBHBIMY 3a1a9aMH SIBIIIFOTCS

1.YcraHoBnEHNE MNOBEPUTENBHBIX OTHOIUCHUN MEXAY YYMTEIEd U €ro
YUYEHUKAMH,  CIOCOOCTBYIOUIMX  IO3UTUBHOMY  BOCHPHUATHIO  YYalllUMHCA
TpeOOBaHUI M MPOCHO yuMTENs, IPUBJICYEHUIO UX BHUMAaHUs K 00CYyXJaeMoil Ha
ypoke uHbopMaIuu, akTUBU3aLUs UX MTO3HABATEIbHOMN 1EATEIbHOCTH.

2.Hcnonb30BaHNe BOCHHUTATEIbHBIX BO3MOXKHOCTEW COJEp)KaHUs y4ueOHOTO
IIPEIMETA Yepe3 JEMOHCTPALUIO AETSAM IIPUMEPOB OTBETCTBEHHOI'O I'PAKIAHCKOIO
NOBEJICHUS, NPOSBICHUS YEJIOBEKONIOOUS U 0OpOCepAEeUHOCTH, depe3 Mmoadop
COOTBETCTBYIOIIUX YIIPAKHEHUM.

3. IlpumeHeHue Ha ypOKE€ HUHTEPAKTUBHBIX (OpM pabOThl ydyalIUXCA:
UHTEIJICKTYalbHBIX UTP, TPYNIOBON pabOThl WK pabOThl B Mapax, KOTOPbIE ydar
IIKOJbHUKOB KOMaHAHOW paboTe M B3aUMOJEHCTBUIO C JPYTMMH JI€TbMU;
CTUMYJIMPYIOT IIO3HABATEIbHYI0 MOTUBALIUIO IIKOJBHUKOB.



4. IlpuBneyeHre BHUMAHUS IIKOJILHUKOB K IICHHOCTHOMY aCHEKTY U3y4aeMbIX
Ha ypoKe SIBJICHUH, opraHu3anus ux paboThl ¢ MOJyyaeMOi Ha YpOKE COIMAIbHO
3HaYMMON uHOpMalMell — WHUIUHPOBAHHE €€ OOCYXIEHHs, BBICKAa3bIBAHUS
yUYalIMMHCS] CBOETO MHEHUS 110 €€ TIOBOAY, BRIPaOOTKa CBOET0 K HEMl OTHOIICHUSI.

5. TloOyxaeHne MKOJILHUKOB COOIOaTh HA YPOKE OOIICTPUHATHIE HOPMBI
MOBEJICHHS, TPaBUIIa OOIIEHHSI CO CTApIIUMH (TIearorndyecKuMy pabOTHUKAMH) U
CBEpCTHUKAaMH  (yYe€HHKaMH),  OPUHIUNBI  y4eOHOW  JUCHMIUIMHBI U
CaMOOpIaHU3aLUH.

OO1ee YuCIO YacOB, PEKOMEHJOBAHHBIX JI M3y4eHUs HHPOPMATHKU Ha
yriyosieHHOM ypoBHE, — 136 "acoB: B 8 kiacce — 68 yacoB (2 vaca B Hefien0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).

B cBs3u ¢ TeM, 4TO u3ydeHue yriayoieHHOro Kypca HHGOPMAaTUKU HAYNHAETCS
B 8 Kjacce, u3yueHue TeM 7 Kiacca, OTCYTCTBOBAaBIIMX B 0a30BOM mIporpamme
OCYILECTBIIIETCS. C TOMOLIbI0 Kypca BHEYPOYHOU jaeaTenbHOCTH «OCHOBBI
nporpammupoBanus Ha Pythony, Ha koTopslii orBoguTCs 34 yaca (1 yac B Heneno).



COJEPXAHUE OBYUYEHUA

8 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKH.

[lo3UlIMOHHBIE W  HEMO3UIIMOHHBIE CHUCTEMbl CUHUCIECHHS. AJjQaBuT.
OcnoBanue. Pa3zsépuyTtas popma 3anucu uncina. [lepeBoa B JECATUUHYIO CUCTEMY
YHUCEJl, 3alMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cucrema cuuciieHus..

JBonuHas cuctema cuuciieHus. [lepeBoa HaTypaldbHbIX YUCEN B JIBOMYHYIO
cucremy cuuciieHus. BocbMmepuuHas cucrtema cuucienus. llepeBon uumcen us
BOCBMEPUYHOW CHUCTEMBbl B JIBOMYHYIO W JECATHYHYIO CHUCTEMbl U OOpaTHO.
[lecTHaanaTupuuHas cucrema CUHCJICHUS. [IepeBon YUCET u3
HIECTHAUATUPUYHON CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO M JECATUYHYIO
CHUCTEMBI B 00PATHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

[IpencraBieHre LENbIX YWACEl B P-WYHBIX CHCTEMAx  CUHCIICHHS.
Apudmernueckue oneparuu B P-udHBIX CUCTEMaX CUMCIICHUSI.

Jlormueckue BpICKa3biBaHUs. Jlornueckne 3HAYEHUS  BBICKA3bIBAHUM.
DJIEeMEHTapHblE M COCTABHBIE BBICKA3bIBaHMs. JIOrMYECKHE OINEpaluu: «u»
(KOHBIOHKIIMS, JIOTHYECKOE YMHOXKEHHE), «UIN» (JAU3BIOHKIUS, JIOTUYECKOE
CJIOKEHHE), «HE» (JIOTMYECKOe OTPHUIIAHUE), KUCKITIOYAIOIIee WIN» (CI0XKEHUE 0
MOAYJIIO 2), «UMIUIMKAIUs» (CIEIOBAHUE), «IKBUBAJICHIUS» (JIOTHYECKas
paBHO3HAYHOCTH). [Ipuoputer noruueckux onepanuii. OnpeneneHrne UCTUHHOCTH
COCTaBHOT'O BBICKA3bIBaHUS IPU HW3BECTHBIX 3HAYEHUSIX MCTUHHOCTH BXOASUIUX B
HETO0 3JIEMEHTAPHBIX BHICKA3bIBAHUM.

Jlornueckne BelpakeHus. IIpaBuwia 3anmmMcu  JOTUYECKUX BBIPAXKCHUMU.
[TocTtpoenne TabMUIl WCTUHHOCTH JIOTHYECKUX BBIPAXKCHUH. YTPOIICHHUE
JIOTUYECKUX BBIPOKECHHWA. 3aKOHBI anreOpsl Joruku. [locTpoeHHWe IJIOTHYecKuX
BBIPKEHMI 10 Ta0JIMII€ UCTUHHOCTH.

Jlornueckue 31eMeHTbl. 3HAKOMCTBO C JIOTUYECKUMU OCHOBAMH KOMITBIOTEPA.
Cymmarop.

AJITOPUTMBI M IPOTPAMMMPOBAHNE.

Aszpik  mporpammupoBanust  (Python, C++, Java, C#). Cucrema
IPOTPaMMHUPOBAHUS: PEJAKTOP TEKCTa MPOTrpaMM, TPAHCIATOP, OTIATYUK.

[lepemenHasi: Tun, uMs, 3HaueHUE. Llenble, BEIIECTBEHHBIE U CHUMBOJIbHBIC
MepEMEHHBIE.

Omnepatop mnpucBauBaHusi. ApU(YMETHUECKHE BBIPAKECHHS W TMOPSIOK HX
BbluMcieHus. Onepanuu ¢ LeJbIMA YUCIAMU: LIEJIOYUCIIEHHOE IEJIEHUE, OCTATOK OT
nenenud. [IpoBepka AEIMMOCTH OHOTO LIEJIOTO YHUCIIA HA IPYTOE.



Onepatinu ¢ BelIeCTBEHHBIMH YncaaMu. BeTpoeHHble QyHKIHMY.

Crny4daitnble (ICeBIOCTyYaiiHbIC) YUCTIA.

Bernenus. CoctaBHble YCIOBHUSL (3allCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMOM sI3bIKE pOrpaMmMupoBanus). HaxoxxaeHne MUHUMyMa U MaKCUMyMa U3
JBYX, TPEX W YETBIpEX uucen. PemieHue KBagpaTHOrO YPaBHEHHS, MMEIOLIErO
BEIIECTBEHHbIE KOPHU. JIornueckue nepeMeHHbIE.

JuanoroBasi oOTJaJKa NPOrpamMM: IMONIArOBOE BBIMIOJIHEHHE, MPOCMOTP
3HAYEHHUH BETMYHH, OTJIaJ0YHBINA BBIBOJI, BRLIOOP TOUKHA OCTAHOBA.

[Mukn c ycnoBueM. Anroputm EBKimMma Ais HaXO0XACHHUS HAWOOJBIIETO
oOlIero AenuTeNs JIByX HATypalbHBIX yHcenl. Pa3OueHue 3amucu HaTypajibHOTO
yyciia B MO3UIIMOHHOM CHCTEME C OCHOBaHMEM, MEHbIIMM WM paBHbIM 10, Ha
oTaenbHbIe UG PHL. PaznokeHne HaTypaibHOTO YKCIIa Ha MPOCThIE COMHOKHUTEIIH.

[{nkn ¢ nepeMeHHON. AJITOPUTM ITPOBEPKH HATYPAIBHOTO YMCIIA HA IPOCTOTY.

Ananu3 anroputmoB. OrmpejeneHne BO3MOXKHBIX pE3yJNbTaTOB PabOTHI
IrOpUTMa PH 33JJAHHOM MHOYECTBE BXOHBIX JIaHHBIX, OTIPEIEICHIE BOZMOXKHBIX
BXOJIHBIX JIaHHBIX, IPUBOASIIMX K TAHHOMY pe3yJbTaTy.

OOpaboTKa MOTOKA JIaHHBIX: BBIYMCIECHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMEeTHYEeCKOro, MHHMMAJIBHOTO ¥ MAaKCHMaJbHOTO 3HAUYEHUU 3JIEMEHTOB
NOCJIEOBATEIBHOCTH, yIOBIETBOPSIOIIUX 3aJaHHOMY YCIIOBHUIO.

O6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IMEPEMEHHBIE.
[TocumBonbHAs 00padoTKa CTpoK. [Togacu€T YacTOTh MOSIBIEHUS! CUMBOJIA B CTPOKE.
Berpoennbie pyHkimu st 00pabOTKH CTPOK.

Tabmuunbie BenmuuuHbl (MaccuBbl). OmHomMepHbIe MaccuBbl. COCTaBICHHUE U
OTJIaJIKa MPOTPAMM, PEaTH3yIOIIUX TUIIOBBIE AITOPUTMBI 00paOOTKH OJTHOMEPHBIX
YHCJIOBBIX MACCHUBOB, HA OJIHOM M3 SI3bIKOB NporpammupoBanus (Python, C++, Java,
C#): 3amoJIHeHHE YHMCIOBOIO MAacCHMBa CIyYaWHBIMU YMCIAMHU, B COOTBETCTBUU C
dbopMynoil wiu myTéM BBOJA YHUCEIN, HAXOXJACHHE CYMMBI 3JIEMEHTOB MAacCHBa;
JIMHENHBIN NOMCK 3aIaHHOTO 3HAYEHUS B MAcCUBE, MOJACYET 3JIEMEHTOB MacCHBa,
YIOBJIETBOPSIOIIMX  3aJJaHHOMY  YCIIOBUIO,  HAXOXJEHUE  MHUHHUMAJIBHOTO
(MaKkCMMaNbHOTO) 3JIEMEHTA MacCHBa.

[ToHsiTHE O CIOKHOCTH AITOPUTMOB.

HNupopmaniuoHHBIE TEXHOJIOTUH.

[TonsiTre 06 3MEKTPOHHBIX TabaUIaX. TUIIBI JAaHHBIX B SYEHKAX 3JIEKTPOHHOM
Tabnuibl. PenaktupoBanue u hopmaTupoBanue Tadbaui. Betpoennbie GyHKIMY A1
NOMCKAa MaKCUMyma, MHUHUMyMa, CYMMbl U CpeaHero apupMeTuyecKoro.
CoptupoBka u (uiabTpauus AaHHBIX B BblAeNEHHOM auana3one. [loctpoenue
auarpamm (THCTorpamMma, Kpyromasi nuarpaMmma, ToueyHas auarpamma). Beibop
THUIIA JUATPAMMBI.

[IpeoOpazoBanue hopmyn npu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS U
CMelIaHHas ajpecalusl.



9 KJIACC

HugpoBass r(paMOTHOCTD.

['moGanbHast cets UntepHer. [P-agpeca y3moB. CereBoe XpaHEHHE AAHHBIX.
Metoabl HHIUBUAYATIBHOTO U KOJUIEKTUBHOTO pa3MelleHrs HOBOW MHGOpMAIINH B
WurepHere. bonbiine naHHble (MHTEPHET-IaHHbIE, B YACTHOCTH JaHHbBIC
COILIMATBHBIX CETEeN).

Pazpabotka BeO-ctpanun. S3pik HTML. CrpykTypa BeO-cTpaHHIIBI.
3arooBOK M TeNno cTpaHuibl. Jlornueckas pa3MeTKa: 3arojioBKH, a03allbl.
Pa3zpaboTka cTpaHull, coaepKalluX pUCYHKH, CIIUCKU U TUTIEPCCHUIKH.

[Tonarue o0 mHOpMaIMOHHOW 0€30MacHOCTH. YTPO3bl MH(POPMAIIMOHHOM
6e3omacHocTH TIpU paboTe B TI00aTbHON CETH M METOJbI IPOTUBOCHCTBUS WM.
[IpaBuna Oe3omacHOW ayTeHTH(UKAIMU. 3amUTa JUYHOW WHPOPMAINK B
HNurepuere. be3omnacHeie cTpareruu noseneHus B Murepnere. [Ipenynpexnenue
BOBJICYCHHUS! B JIECTPYKTHUBHBIE M KPUMHHAJIbHbIE (DOPMBI CETEBOl aKTUBHOCTU
(kuOepOyITUHT, GUILIUHT U Apyrrue POpMbI CETeBOM aKTUBHOCTH).

Buner nesrensnoctu B UHTEpHETE. IHTEpHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE
CEPBHUCHI (ITOYTOBAs CITyk0a, BUICOKOH(PEPEHLIMU U JPYTHE CEPBUCHI), CTPABOYHBIE
CITY>KOBI (KapThl, pacCIMCaHUS U IPYTUE ), TOUCKOBBIE CIIYKOBI, CITY>KObI OOHOBJICHUS
nporpaMmmMHoro ooecrneyeHusi. CepBUCHI TOCYIAPCTBEHHBIX YCIYT.

OOnaunble xpaHunuma JgaHHbIX. CpeAcTBa COBMECTHOM —pa3paboTKu
IOKyMeHTOB (oHnaiiH-oucel). Ilporpammuoe oOecneueHne Kak BeO-CepBUC:
OHJIATHOBBIE TEKCTOBBIE U IpaPUUECKHe PEJAKTOPbI, CPEIbl Pa3pabOTKH MPOrPAMM.

Teopernvyeckue 0CHOBbI MHPOPMATHKH.

Mopenb. 3agauu, peiiaeMble ¢ TOMOLIBI0 MojenupoBanus. Kiaccudukanuu
Mojeseil. MarepuanbHble (HaTypHbIe) 1 HHPOpMaIMOHHbIe Moenu. HerpepbiBHbIE
U JAucKpeTHble Mozenu. Mmuranmonusie moaenu. Mrposbie momenu. OrneHka
COOTBETCTBUE MOJIETT MOJIETUPYEMOMY OOBEKTY U LIEJISIM MOJETUPOBAHMUS.

Tabnuunbie mogenu. Tabnuila Kak npeacTaBiIeHUEe OTHOIICHHUS.

ba3el nanHbix. OTOOp B TabnMile CTPOK, YJIOBJIETBOPSIONIMX 3aJaHHOMY
ycioBuro. Pa3zpabotka omHoTabmuuHOM 0a3bl maHHBIX. COCTaBleHHE 3ampOCOB K
0a3e TaHHBIX C MOMOIIBI0 BU3YaJbHOTO PEAAKTOPA.

I'pad. Bepmmna, pebpo, mytb. OpUEeHTUPOBAHHBIE M HEOPUEHTHUPOBAHHbIE
rpadel. [nuHa (Bec) peOpa. BecoBas matpuna rpada. [nuHa nyTH Mexmy
BepminHaMu rpada. Ilouck ontumanbHOro mytd B rpade. HauanpHas BepiimHa
(MCTOYHUWK) ¥ KOHEYHAs BEpIINHA (CTOK) B OPUEHTUPOBAaHHOM Tpade. Brruncnenue
KOJIMYECTBA MyTEeH B HAMPABICHHOM al[UKINYECKOM Tpade.

Hepeso. Kopenn, BepiuHa (y3en), auct, pedpo (ayra) aepeBa. BeicoTa aepesa.
[Toxnepeso. [Ipumeps! ucnons3oBanus nepeBbeB. [lepedop BapuaHTOB C MOMOUIBIO
JepeBa.



[TonsiTue MaTeMaTHMUECKOM MOJENU. 3ajauyd, pelIaeMbleé C I[OMOIIBIO
MaTEMaTHYECKOTO (KOMIBIOTEPHOT0) MoAenupoBanusa. OTiinyne MaTeMaTu4ecKon
MOJIEIM OT HATypHOM MOJENM M OT CJIOBECHOTO (JIMTEPaTypHOIO) ONMCAHUSA
oOBeKTa.

OTanbl KOMITBIOTEPHOTO MOJEIUPOBAHMS: MMOCTAHOBKA 3aJadd, MOCTPOCHUE
MaTeMaTHUYECKON MOJEINHU, MPOrpaMMHasl peajln3alus, TECTUPOBAHKE, IIPOBEACHHE
KOMIIBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YyJIbTaTOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI U IPOTPAMMHPOBAHMeE.

Pa3Ouenne 3amaun Ha moa3agaud. BcmomoraTenbHbIE — aITOPUTMBI
(moamporpammsl, mpoueaypsl, ¢yHkiuu). [lapameTpbl Kak cpeacTBO M3MEHEHUs
pe3ysIbTaToB paboThl oAnporpamMmsl. Pedynprat pyHnkuuu. Jlornueckue GyHKIUU.

Pexypcus. PexypcuBHble noanporpaMmsl (Ipoueaypsl, GyHKIUN). Y CIOBUE
OKOHYaHUS pekypcuu (06azoBbie ciayyau). [Ipumenenue pexypcuu g nepedopa
BapHAHTOB.

CopTtupoBka MaccuBOB. BCTpoeHHbIE BOBMOXKHOCTU COPTUPOBKU BEIOPAHHOTO
sA3bIKa porpaMMupoBanusi. COpTUPOBKA IO HECKOIBKUM KPUTEPUAM (YPOBHSIM).

JIBOMUHBIN MOUCK B YIIOPSIOYEHHOM MACCHUBE.

JIBymepHbie MaccuBbl (MaTpuilbl). OCHOBHBIE alNTOPUTMBI 00pPabOTKH
JIByMEPHBIX MAacCCHUBOB (MaTpHII): 3al0JHEHHE JBYMEPHOTO MacCHBa CIy4yalHBIMU
YyCcIaMUd W C HCIOJIb30BAaHHEM (POPMYJ, BBIUYMCICHHE CYMMBI 3JEMEHTOB,
MUHUMYMa W MakCUMyMa CTpPOKH, CTOJIONA, Juana3oHa, IOUCK 3aJaHHOIO
3HaueHusa. COpTUPOBKA IO HECKOJIBKUM KPUTEPUSIM (YPOBHSIM).

JluHamuueckoe MpOorpaMMUPOBAHHME. 3aJayud, pelIaeMble C TMOMOIIbBIO
JUHAMHYECKOTO  MPOrpaMMHUPOBAHMS:  BBIYUCIEHHWE  (YHKIUH, 3aJaHHBIX
pEKyppeHTHOMN (HOpMyIIOH, MOACUET KOJIMUYECTBA BAPUAHTOB, BEIOOP ONTUMAJIBHOTO
peLIeHus.

VYnpasnenue. Curnan. ObpatHas cBsi3b. [lonyduenne curaaaoB oT HU(GPOBBIX
JaTYMKOB  (KacaHUs, pacCTOsSHHUSA, CBETa, 3Byka u Japyroro). Ilpumepsr
UCIIOJIb30BaHUs IPUHIIUIIA OOPATHO CBSA3M B CUCTEMAX YIIPABJICHUS TEXHUUECKUMHU
yCcTpoiicTBaMH, B TOM uucie B poOoToTrexHHke. [Ipumepsl poOOTM3MPOBaHHBIX
CUCTEM (CHCTEMa YIpaBJICHUs JBHKEHHUEM B TPAaHCIOPTHOM CHUCTEME, CBapOYHas
JUHUS  aBTO3aBOJa, ABTOMAaTHU3UPOBAHHOE YINpaBJCHHE OTOIJICHHUEM JIOMa,
aBTOHOMHAs CCTEMa yTPaBJICHHs TPAHCTIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

HNudopmManuoHHbIE TEXHOJOTUH.

VY COBHBIE BBIUNCIIEHUS B 3JIEKTPOHHBIX Tabaunax. CyMMHUpOBaHHUE U OJICUET
3HAUEHUN, OTBEYAIONIMX 3aJaHHOMY YycioBuro. OOpaboTka OONbIMX HAOOPOB
TaHHBIX.

JluHamuueckoe mporpaMMHUpPOBaHUE B 3JIEKTPOHHBIX TaOIUIAX.

YucneHHOe MOJEIMPOBAHNE B DJIEKTPOHHBIX TabnuLax. YuCIeHHOE peleHue
YPaBHEHHUI ¢ IOMOILBIO 1ToA00pa napamerpa. [louck onTruMaabHOro peleHusl.



Posib nHQOPMAITMOHHBIX TEXHOJIOTHI B Pa3BUTHUH YKOHOMHUKH MUPA, CTPAHBI,
peruoHa.

OtkpeiThie  oOpa3zoBaTenbHble pecypcebl. I[Ipodeccun, cBsizaHHBIE C
uHbpopMaTUKOH ¥ MHGOPMAIMOHHBIMH  TEXHOJIOTUSAMH:  BeO-Au3aiiHep,
IPOrPaMMHUCT, pa3pabOTIYNK MOOUIBHBIX MPUIIOKEHUHN, TECTUPOBIIUK, APXUTEKTOP
IPOTPAaMMHOT0O O0€CledYeHHUs, CIEUUATUCT IO aHAJIU3y JaHHBIX, CHUCTEMHBIH
aJIMUHHCTPATOP.

3HAKOMCTBO C MEPCHNEKTUBHBIMHU HAIPABICHUSAMHU Pa3BUTHS WHGOPMALMOHHBIX
TEXHOJOTHH (Ha MpUMepe UCKYCCTBEHHOTO MHTEIUIEKTa U MAIIMHHOTO O0y4eHNs).
CucTtemMbl yMHOTO TOpO/ia (KOMITBIOTEPHOE 3pEHUE U aHaJIN3 OOBIINX TaHHBIX).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA30BAHUA

N3yuyenue wuHpOpMaTHKM HA YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
HaIpaBJIeHO Ha JOCTHXKEHHE O0YYaloIIMMMCS JIMYHOCTHBIX, METANPEAMETHBIX U
IPEeIMETHBIX Pe3yIbTaTOB OCBOCHUS COJIEpKaHusl yueOHOro MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl HMMEIOT HANpPaBICHHOCTh Ha pEIIeHHe 3ajad
BOCIHUTAHUA, PA3BUTHA M COLHMAIHM3AIMN OOYUYaIOIIUXCS CPEACTBAMHU y4eOHOTrO
peaIMeTa.

B pesynbraTte u3zydyeHuss uHOOpPMATUKA Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBanus y oOyuatouierocs OyayT cOpMHpPOBaHBI CIEAYIONIUE JIMYHOCTHBIE
pe3ynbTaThl B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOE OTHOILIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HAcJeJIMI0, MOHMMaHue 3HauYeHUs MHPOPMATUKU KaK HAYKU B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, BJIAJICHUE JOCTOBEPHON HMH(pOpMaLUE O MepeqoBBIX
MHUPOBBIX M OTEUECTBEHHBIX JOCTHXKEHHSIX B o0Osacté UHPOPMATUKU U
UH(POPMAIIMOHHBIX TEXHOJOTHM, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUIX O
¢ poBoit TpaHchOpMaILIK COBPEMEHHOTO OOIIECTRA;

2) 1IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSA:

OpUEHTAIINS HA MOPAJIbHBIE IEHHOCTH U HOPMBI B CUTYAIUSIX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTH OLIEHWBATH CBOE MOBEACHUE M MOCTYIKH, & TAKXKE MMOBEACHHE
Y MIOCTYIIKHU APYTHX JIIOJEH € MO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHUSl TOCJEJACTBUNA TMOCTYNKOB, AaKTUBHOE HENPUITHE aCOLUAIbHBIX
MOCTYIIKOB, B TOM yHcie B IHTepHeTe;

3) rpa:kaaHCKOT0 BOCIIMTAHMS:

NPEACTABICHHE O COLMAIBHBIX HOpPMax M MPaBUIAX MEXIMYHOCTHBIX
OTHOIICHU! B KOJIJIEKTUBE, B TOM UHCJIE B COIIMAIBHBIX COOOIIECTBAX, COOIIOACHHE
npaBuil 0€30MaCHOCTH, B TOM YHCJI€ HABBIKOB 0€30I1acHOro noseaeHus B UntepHeT-
cpene, FOTOBHOCTh K pa3HOOOPa3HO COBMECTHOM AESITENIbHOCTHU MPHU BBITIOJHEHUN
y4eOHBIX, MMO3HABATENbHBIX 33/1a4, CO3JaHUN Y4eOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIMOHMMAHUIO U B3aUMOIIOMOIIM B MPOIECCE 3TOW Yy4eOHOI AesTeNbHOCTH,
TOTOBHOCTH OLIEHUBATH CBOE MOBEJAECHHUE U TIOCTYIIKM CBOMX TOBAPUIIEH C MO3UILIMH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

4) HeHHOCTEed HAYYHOTI' 0 MIO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUECKUX TMpENCTaBlIeHnd 00 mHbopmaIuy,
UH(POPMAITMOHHBIX nporeccax " MH(OPMALMOHHBIX TEXHOJIOTHUSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOU



IPAKTUKU U COCTABJIAIOIINX 0A30BYI0 OCHOBY ISl HOHUMAHHUS CYIIIHOCTH HAyYHOU
KapTUHBI MUPA;

UHTEpEeC K OOYUYEHHI0O U MO3HAHWIO, JH0003HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K C€aMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U
ypOBHS 00yueHUs B AalIbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEJJOBATEIBCKON JEATENBHOCTH,
YCTaHOBKA HA OCMBICJIEHUE OIBbITA, HAOMIOACHHUH, IOCTYNKOB W CTPEMJIEHHE
COBEPILECHCTBOBATh IYTH JOCTH)KEHUS WHAMBUAYAJbHOTO M KOJUIEKTUBHOIO
OJaronoyuus;

c(hOpMHUPOBAHHOCTh MH(GOPMALMOHHON KYJIBTYPBl, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOSITENIbHOM paboOThl ¢ y4yeOHBIMU TEKCTaMH, CIPaBOYHOW JIMTEPATypOM,
pa3HOOOpa3HBIMU CPENCTBAMU MH(OPMALIMOHHBIX TEXHOJIOTUHM, a TAKKE YMEHMS
CaMOCTOSITENIbHO OIPEAEIATh e CBOEro oOydeHus, CTaBUTh U (GOPMYyIUPOBATH
Iuis ceOsi HOBBIE 33/7a4u B yu€0e W MO3HABATEIbHOW AEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HIHTEPECHI CBOEH 1M03HABATEIBHON JAESITENLHOCTH;

5) popMupoOBaHUSA KYJbTYPbI 310POBbSI:

OCO3HAHHUE LIEHHOCTH ’KU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBBIO,
yCTaHOBKA Ha 370POBBIA 00pa3 >KU3HH, B TOM YHUCIE U 3a CUET OCBOCHHUSA H
coOroaeHust TpeboBaHMit 0€30MaCHOM IKCIUTyaTallK CPEACTB UH(POPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS:

WHTEpPEC K TPAKTHYECKOMY W3Yy4YeHHIO mpodeccuid m Tpyaa B cdepax
npohecCHOHANBHOM NEATEIbHOCTH, CBSI3aHHBIX c UH(POPMATUKOM,
IPOrpaMMHUPOBAHUEM U HH(POPMAIMOHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMU Ha
JOCTUKEHUSIX HAyKU MHPOPMATUKU U HAYYHO-TEXHUYECKOIO ITPOrpecca;

OCO3HAaHHBIM BBIOOP M  IOCTPOEHME HWHAUBUAYAIbHOM  TPAEKTOPUU
00pa30BaHMs U )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB
U IOTpEeOHOCTENH;

7) 3K0J10TMYeCKOr0 BOCIIMTAHHUS:

OCO3HaHHE TJI00aJbHOIO XapakTepa SKOJIOIMUYECKHUX MpoOJIeM U IMyTed HX
pelieHrs, B TOM 4YHUCIE€ C Y4YETOM BO3MOXKHOCTEH HWH(MOPMALMOHHBIX MU
KOMMYHHKAIIIOHHBIX TEXHOJIOTU;

8) apanTanuu K U3MEHAIIMMCS YCJI0BUAM COLUAIBHON CpeAbl:

OCBOEHHE O0YyYaroIMMHCS COLIMAJIBHOTO OIbITa, OCHOBHBIX COL[MAJIbHBIX
poJiel, COOTBETCTBYIOIIMX  JEATENBHOCTH  BO3pacTa, HOPM U  IpaBuUil
OOLIECTBEHHOTO MOBEACHUS, (DOPM COLMAIBHOI )KU3HH B TPYIIAX U COOOIECTBAX,
B TOM YHCJIE CYIIECTBYIOINX B BUPTYAJIbHOM ITPOCTPAHCTBE.



METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenmeTHble pe3yiabTaThl OCBOCHHS NPOrpaMMbl MO HH(OpMAaTHKE
OTpaXaroT  OBJIAJICHUE  YHHUBEPCATbHBIMH  Y4€OHBIMM  JACUCTBUAMH  —
II03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Joruyeckue JqeMCTBUSA:

YyMEHHUE ONpEeAeNATh IOHATHUS, CO37aBaTh OOOOIIEHUs, YCTaHABIUBATh
aHaJIOTUH, KJIACCU(UITUPOBATh, CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U KPUTEPUU
Ul Kiaccu(ukanuy, yCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKUE  PACCYXJCHUS, MPOBOJUTH  YMO3AKIIOUEHUS  (MHIYKTHUBHBIE,
JeTyKTUBHBIE M TI0O AaHAJIOTUHN) U BBIBO/IBI;

YyMEHHUE CO3/1aBaTh, MPUMEHSATh W MPeoOpa3oBbIBATh 3HAKH M CHMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pellieHrs Y4eOHBIX U MO3HABATENIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO perieHus yueOHOUW 3amaun (CpaBHHBATH
HECKOJbKO BapHAHTOB PEIICHHS, BBHIOMPATh HaWOoOJIee TOIXOIANUNA C y4ETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Ba3oBhlIe ucciieqoBare/bLCKHe 1eHCTBUA:

dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIIHE pPa3phiB MEXIY pPEaTbHBIM |
JKEJIaTeIbHBIM COCTOSIHHEM CHUTYallud, 00bEKTa, U CAMOCTOSTEIPHO YCTAaHABINBATh
HCKOMOE U JIaHHOE;

OIIEHHBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAITUIO, TTOTYUYEHHYIO
B XOJ€ MCCJICOBAHMSI,

MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHINIEe pa3BUTHE MPOIECCOB, COOBITUH U
UX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WJIA CXOJHBIX CUTYallUsIX, & TAKKE BBIABUTATH
MIPENOIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

BBIABJIATE JAeUIUT WHOOpPMALMM, TaHHBIX, HEOOXOIUMBIX MJIA PEeLICHUs
MOCTaBJICHHOM 3a7auH;

MPUMEHATh PA3IUYHBICE METOABl W WHCTPYMEHTHI TIPH TOWCKE W OTOOpe
uHpoOpMalMu W3 HMCTOYHMKOB C YYETOM TIPEJIOKEHHOW Yy4YeOHON 3alaud u
3aJJaHHBIX KPUTEPHUEB,;

BBIOWpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB U ()OPM MIPEACTABICHHUS;

CaMOCTOSITEIbHO  BBIOMpAaTh  ONTUMaJIbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopMaluu W WUTIOCTPUPOBATHh peEllaeMble 3aJayd HECJIOKHBIMU CXEMaMH,
JqyarpaMMaMH, HTHBIMHU TpapuyecKuMu 00beKTaMU U UX KOMOWHAIUSAMU;

OIICHUBATh JOCTOBEPHOCTh MHGOPMAIMH IO KPUTEPHUSIM, MPEITI0KCHHBIM
yauTeneM uin chOpMYITHPOBAHHBIM CAMOCTOSITEIIEHO;

(¢ PeKTUBHO 3aMIOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIHIO.



KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA

OOmenne:

COTIOCTABIIATh CBOM CYXKJICHHS C CYXKIEHUSMH JPYTUX YYACTHUKOB JTUAJIOTa,
0OHapyKHUBaTh PA3IUUUE U CXOJICTBO MO3UIUH;

nyOJMYHO MPEACTABIIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMbITAa (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4ETOM 3aja4d
MPE3EHTAllUd U OCOOEHHOCTEH ayJUTOPMU U B COOTBETCTBHH C HUM COCTaBIISThH
YCTHBIE U MMCbMEHHbBIE TEKCTHI C UCIIOJb30BAaHUEM MILTIOCTPATUBHBIX MaTEPUAIIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHMYECTBO):

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThl TpH pEeNIeHWU KOHKPETHOW MPOOJEMBbI, B TOM YHCJIE TPH CO3IaHUH
MH(OPMAIMOHHOTO MPOAYKTA;

NPUHUMATh 11€JIb COBMECTHOM WH(MOPMAIIMOHHOW NESITeIbHOCTU 1O cOopy,
00paboTke, mnepenaye, dopmanuzanuu HHGOPMAIUA, KOJIJICKTUBHO CTPOUTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PaCIpPEAeNATh PO, JOTOBAPUBATHCSA, OOCYKIATh
MIPOIIECC U PE3YNIHTAT COBMECTHON PabOTHI;

BBITNIOJIHATh CBOIO 4YacTh paboThl ¢ MHPoOpManuend uiu UHGOPMAILMOHHBIM
MPOJIYKTOM, AOCTUTasi KAYeCTBEHHOTO pPE3yJbTaTa MO CBOEMY HANpPABJICHUIO U
KOOPJIMHUPYSI CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OIICHMBATh KA4€CTBO CBOETO BKJIaAa B 00U HH(DOPMAITMOHHBINA MPOIYKT 10
KPUTEPHUSIM, CAMOCTOSITEIIbHO C(POPMYITMPOBAHHBIM yUACTHUKAMH B3aUMOJICHUCTBHUS;

CpPaBHUBATHh PE3YyJbTAaThl C HMCXOJHOM 3aJayell W BKJIaJ KaXJO0ro yjeHa
KOMaHJIbl B JIOCTM)KEHHE pEe3yJIbTaTOB, pa3leisiTh c(epy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA TIEPET TPYIIION.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH B JKU3HEHHBIX M YUEOHBIX CUTyalUsAX MpoOieMbl, TpeOyromue
peleHus;

OpPUEHTHUPOBATHCA B PA3IMYHBIX TMOAXOJAX K MPHUHATHIO pelIeHUuMN
(MHIMBUAYaJIbHOE MPUHATHE PEUICHUH, MPUHATHE PEIICHUI B TpyIIIe);

CaMOCTOSITENIbHO COCTaBIISATh ANTOPUTM PELICHHUS 3a1adyd (WM ero 4acTh),
BbIOMpaTh CrOco0 pelieHus: yueOHOM 3a7aun ¢ yu€TOM UMEIOUINXCS PecypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh NpejIaracMble BapUAHTHI
pEUIEHN;

COCTaBJIATh IUIAH JEWCTBUM (IJIaH peanu3ali HAMEYEHHOIo ajlropuTMma
peleHus ), KOppEeKTUPOBATh MPEJIOKEHHBII aITOPUTM € YUETOM MOITYYESHUS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;



IPOBOJNUTH BBIOOP B YCJIOBHSX IPOTHBOPEUYMBON HWHPOpManuu u Opath
OTBETCTBEHHOCTb 3a PEIICHHE.

CaMoOKOHTpOJIBb (peduiekcus):

BJIAJICTh CTIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIINU U PEDIICKCUN;

JaBaTh OIEHKY CUTYAIlNH | MpeJyiarath MiaH e€ N3MEHCHNUS,

YUUTHIBaTh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
Opu pelmieHuH ydeOHOW 3a7add, aJanTHPOBaTh pPEIICHHE K MEHSIOIIUMCS
00CTOSITEIILCTBAM;

OOBSCHITH  MPUYUHBI  JOCTIDKEHUS  (HEAOCTWIKEHUS)  pPe3yJIhTaTOB
WH()OPMAITMOHHON NESITEIbHOCTH, TaBaTh OIICHKY MTPHOOPETEHHOMY OIIBITY, YMETh
HAXOJWTh MO3UTUBHOE B MPOU3OIIEAIICH CUTYaIUH;

BHOCHTHh KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
W3MEHUBIINXCSI CUTYaIlUH, YCTAHOBIICHHBIX OMTMOOK, BOSHUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBHSIM.

OMONMOHAIbHBII UHTE/JIEKT:

CTaBUTh ce€0s1 HA MECTO IPYroro 4elioBeKa, MTOHUMATh MOTHUBBI U HAMEPECHUS
ApYyroro,

IlpunsaTHe ceds U APyrux:

0CO3HaBaTh HEBO3MOXXHOCTHh KOHTPOJIMPOBATH BCE BOKPYT NaKE B YCIIOBUSIX
OTKPBITOTO JAOCTYIIA K JIIOOBIM 00bEMaM uH(pOpMaIIHH.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 8 kiacce y oOyuaromerocss OyayT cQOpMHUpPOBaHBI
CIIE/TYIOIIE YMEHUS:
HOSICHSITh Pa3INYMsl MEXKIy TIO3UIIHOHHBIMU U HEMO3UIIMOHHBIMH CHCTEMaMH
CUHCIICHUSI;
3alUChIBaTh, CPABHUBATh W TMPOU3BOIAUTH apU(METHUECKUE OIEpAIMU HAJ|
IEeJILIMA YHCIAMU B TIO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;
ONEpUPOBATh MOHATHSMU «BBICKA3bIBAHUE», «JIOTUYECKAsl OIEpPaIHs»,
«JIOTUYECKOE BBIPAKEHHE;
3alUChIBATh JIOTUYECKUE BBIPAKEHHUSI C HCIOJIB30BAaHHEM JIM3BIOHKIINY,
KOHBIOHKIIMY, OTPUIIAHHS, IMILTHKAIIMHA ¥ SKBUBAJICHIIUU, ONPEACIISTH UCTHHHOCTD
JIOTUYECKUX BBIPAKCHUH MTPHU U3BECTHBIX 3HAYECHHSIX UCTHHHOCTH BXO/SIINX B HETO
HIepEMEHHBIX;
CTPOUTH TAONUIBl HMCTHHHOCTH MJISi JIOTHYECKHX BBIPAKEHHH, CTPOUTH
JIOTHYECKUE BBIPAKCHHS MO TaOJIMIIAM UCTHHHOCTH;
YIPOIIATh JOTHYECKUE BRIPAKESHHUS, UCTIONB3Ys 3aKOHBI AJIT€OPhI JIOTHUKY;
IPUBOJUTH IPUMEPHI JIOTHUECKUX 3JIEMEHTOB KOMITBIOTEPA,;
BBIOMPATh OJAXO/SIIUI aITOPUTM JUTS PELICHUS 3a/1a4H;



OTEpUPOBATh  TMOHATHUSMHU: TEPEMEHHAasl, THI  JAaHHBIX, OMNEpalus
NpUCBaWBaHMs, apuPMETHUECKUE W JIOTHYECKHE OIepalliy, BKIOYas OIepauu
IEJTOYHMCIICHHOTO JICICHUS U OCTAaTKa OT JICJICHUS;

WCITOJIb30BAaTh KOHCTAHTHI M TMEPEMEHHBIC PA3JIUYHBIX TUIIOB (YUCIOBBIX —
IEJBIX U BEIIECTBEHHBIX, JIOTHYECKUX, CUMBOJIBHBIX), a TAKKE COJEpIKAINe WX
BBIPQXEHUS, HCIIOJIH30BATh OTIEPaTOp MPUCBAUBAHHS,

3aMMChIBATh  JIOTUYECKHWE  BBIPQKCHHS  HAa  HM3y4aeMOM  SI3BIKE
IPOTrPaMMHUPOBAHMUS;

aHATM3UPOBATh MPEIJIOKEHHBIC AJITOPUTMBI, B TOM YHCJI€ ONPEACIISTh, KaKHe
pe3yNbTaThl BO3MOXHBI TPU 33JaHHOM MHOXKECTBE WCXOJHBIX 3HAYCHHM,
OTIpEACNATh BO3MOXKHBIC BXOJHBIE HaHHBIC, MPHUBOIIME K OMNPEACICHHOMY
pe3yInbTarty;

co3maBaTh W OTJIAXHWBAaTh NPOTrpaMMbl  HAa  COBPEMEHHOM  SI3BIKE
nporpammupoBanus obmiero HaznadeHus (Python, C++, Java, C#), peanusytomue
ITOPUTMBI  00pabOTKM YHCIIOBBIX JaHHBIX C HCIOJIh30BAaHUEM BETBIICHUHN
(HaxoXXJeHNEe MUHIMYMa U MaKCUMyMa U3 JIBYX, TPEX U YETHIPEX YUCEIN, PEIICHNE
KBaJIpAaTHOTO YPaBHEHUsI, HIMEIOIIETO BEIIECTBEHHBIC KOPHH);

co3maBaTh W OTJIAXHWBAaTh NPOTpaMMbl  HAa  COBPEMEHHOM  SI3BIKE
MPOTrPAaMMUPOBAHKS OOINET0 HA3HAYCHWUS W3 TMPUBEACHHOTO BBINIE CIHCKA,
peanm3yronme ajaropuTMbl OOpaOOTKH YHCIOBBIX JAHHBIX C HCIOJIH30BAHHEM
IIUKJIOB C TIEPEeMEHHOH, IMKJIOB C YCJIOBUSAMH (QJITOPUTMBI HAXOXICHUS
HauOOJBIIEr0  OOMIEr0 JAENWTENs JBYX HATYPAIbHBIX UHCE, MPOBEPKHU
HATypaJbHOTO YKCIIA Ha TIPOCTOTY, PA3JIOKEHUS HATYPATHHOTO YUCIA HA MPOCTHIC
COMHOKUTEITH, BRIJICTICHUS ITU(P U3 HATYPATLHOTO YHCIIA);

co3MaBaTh W  OTJIAXUBATh MPOTpaMMbl HA  COBPEMEHHOM  SI3BIKE
NpPOrpaMMHUPOBAaHUS OOINETr0 HAa3HAYCHUs W3 TPHUBEAEHHOTO BHINIE CIHCKA,
peanu3yroNre aropuTMbl 00pabOTKH MOTOKA JAHHBIX (BBIYHUCIECHUE KOJIMYECTBA,
CYMMBI, CpeAHET0 apuhMEeTUIECKOT0, MUHUMAJIBHOTO U MaKCUMAJILHOTO 3HAYEHUN
DJIEMEHTOB YHUCJIOBOM IOCIIEIOBATEILHOCTH, YOBIICTBOPSIOMINX 33JaHHOMY
YCJIOBHIO);

co3MaBaTh W  OTJIAXUBAaTh MPOTPaMMbl HA  COBPEMEHHOM  SI3BIKE
POTrPAaMMUPOBAHUS OOIIET0 HA3HAYCHWUS W3 TPUBEACHHOTO BBINIE CIHCKA,
peanu3yroniue aaropuTMbl 00paOOTKH CHMBOJIBHBIX JAHHBIX (TIOCHMBOJIbHAS
00paboTKa CTPOK, MOACYET YACTOTHI MOSIBJICHHUSI CHMBOJIA B CTPOKE, HUCIIOJIH30BAHHE
BCTPOEHHBIX QYHKIUHN 1151 00pabOTKU CTPOK);

CO371aBaTh W OTJIAKMBATH MPOTPAMMBI, PEATU3YIOMIUE TUIIOBHIE AJTOPUTMBI
00pabOTKM OJHOMEPHBIX YHCJIOBBIX MACCHBOB, Ha OJHOM W3 S3bIKOB
POTPAMMUPOBAHUS W3 TMPUBEAEHHOTO BHIIIE CHHCKA: 3alOJHEHHWE YHCIOBOTO
MaccuBa CIy4YailHBIMH YUCJIaMU, B COOTBETCTBUH C (DOPMYION WU MyTEM BBOJA
qrcell, JUHCHHBINA MOWCK 3aJaHHOTO 3HAYCHHWs B MAacCHBE, MOJICYET SJIEMEHTOB



MacCHBa, YAOBJIETBOPSIOIINX 3aJaHHOMY YCJOBHUIO, HAXOXKJIECHHE CYMMBbI,
MHUHHMMAJIbHOTO U MAKCUMAaJIbHOTO 3HAYEHHUH 3JIIEMEHTOB MAaCCHBA;

UCIIOJIb30BaTh  JJIEKTPOHHbIE TaOJMMIBI i 00pabOTKM, aHalM3a WU
BU3YaIM3al[i1 YUCIOBBIX JAHHBIX, B TOM YKCIIE C BBIICJICHUEM JUana30Ha TaOIUIIbI
Y YIIOPSA0YMBAHUEM (COPTHPOBKOM) €r0 AIIEMEHTOB;

CO3/71aBaTh U MPUMEHSTH B DJIEKTPOHHBIX TaOIuIax GOpMyJbl IJisi pacy€ToB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apUPMETHUYECKUX (PYHKIUN (CyMMHpPOBaHUE,
BBIUMCJICHHE  CpPEAHEro  apu(MeTHyecKkoro, TMOUCK  MAKCUMAJIbHOTO U
MUHAMAJIGHOTO 3HAa4YeHWi), aOCOJIFOTHOW, OTHOCHUTEIBPHOM U  CMENIaHHOU
aapecanuu.

K konmy oOydenus B 9 kiacce y oOyuaromerocss OyayT cQOpMHUpPOBaHBI
CIIEYIOIINE YMEHHUS:

JEMOHCTPUPOBATh BJIAJCHUE MOHATHAMH «MOJAEIb», «MOJAEIUPOBAHUE):
pPacKpbIBaTh HUX CMBICI, ONPEAENATh BHJbl MOJENEH, OLEHUBaTb COOTBETCTBHE
MOJIEIM MOJEIUPYEMOMY OOBEKTYy M LEISIM MOJAEIUPOBAaHUSA, HCIOJIb30BAThH
MOJICTIMPOBAHUE ISl pEeUICHHs Y4eOHBIX U MPAKTUYECKUX 3a/1a4;

CO3/1aBaTh OJJHOTA0IMYHYIO 0a3y TaHHBIX, COCTABIIATH 3aPOCHI K 0a3e JaHHBIX
C MIOMOIIIBIO BU3YaJIbHOTO PEaKTopa;

JEMOHCTPUPOBATh BIIAJICHUE TEPMUHOJIOTUEH, CBS3aHHOM C rpadamu
(BepuinHa, pedpo, myTh, JUIMHA pedpa U MyTH) U AepeBbIMU (KOPEHb, JHCT, BHICOTA
JIepeBa);

UCIIONBb30BaTh Tpadbl M JAEpPEeBbs Uil MOJCIUPOBAHMS CHCTEM CETEBOU H
UEPAPXUUYECKON CTPYKTYpbl, HAaXOAUTh KpaTdalllluii MyTh B 3aJaHHOM rpade,
BBIUUCIIATh KOJMYECTBO NyTEH MEXIy JByMs BEpIIMHAMU B HalpaBJICHHOM
AIMKJINYECKOM Tpade, BHITOIHATh epe0op BApHAHTOB C IIOMOILBIO JIEPEBA;

CTPOUTH HECIIOKHBIE MaTEeMaTHUYECKUE MOJENIW U HCIOJNb30BaTh HX IS
peLIeH s 3a1a4 C IOMOILBI0 MaTEMaTHYECKOT0 (KOMITBIOTEPHOT0) MOJIEITUPOBAHMS,
HOHMMATh CYIIHOCTb 3TallOB KOMIIBIOTEPHOIO MOJEIMPOBAaHUSA (IIOCTAaHOBKA
3aJla4, IOCTPOCHUE MaTeMAaTUYECKOM MOJenH, MpOorpaMMHAasl peanu3alus,
TECTUPOBAHUE, TIPOBEACHHE KOMIBIOTEPHOTO OKCIEPUMEHTa, aHaju3 €ro
pe3yabTaTOB, YTOUYHEHHE MOJIEIIN);

pa30buBaTh 3a7aYu Ha MOJ3aJauyM; CO34aBaTh U OTJIAKUBATh MPOTrpaMMbl Ha
COBPEMEHHOM $3bIKE TPOrpaMMHpoBaHus oomiero HazHaueHus (Python, C++, Java,
C#), peasn3yrolire alropuTMbl 00pabOTKH YUCIOBBIX JAHHBIX C UCIIOJIB30BAHUEM
nojnporpamMm (mporenyp, GQyHKIu);

COCTaBIISITh M  OTJIQXHBaTh MPOrPaMMbl Ha COBPEMEHHOM  SI3BIKE
IPOrpaMMHUpPOBAHUSA OOILNEr0 HAa3HAUYEHUs W3 NPUBEAEHHOIO BBIIIE CIIHCKA,
pean3yrolue HECI0KHbBIE PEKYPCUBHbBIE AITOPUTMBIL;

COCTaBNISITh M  OTJQXHBATh MPOrPaMMbl Ha COBPEMEHHOM  SI3BIKE
IpPOrpaMMHUPOBAHUSA OOINEr0 HAa3HAYEHUS W3 NPUBEIEHHOTO BHIIIE CIIHCKA,



peaNm3ylonMe aIropuTMbl COPTHPOBKM MAaCCHBOB, JBOMYHOTO TIOMCKA B
YIOPSI0YCHHOM MAaCCHBE;

COCTaBIIsITh W  OTIQXHWBaTh MPOTrPaMMBI Ha COBPEMEHHOM  SI3BIKE
IpOrpaMMHUpPOBAHUSA OOIIETr0 HAa3HAYEHUs W3 NPUBEAEHHOTO BHIIIE CIIMCKA,
peasn3yIoue OCHOBHBIE aITOPUTMBI 00PAaOOTKH IBYMEPHBIX MAaCCHBOB (MaTpPHII):
3alOJTHEHUE JIBYMEPHOTO MAacCHBa CIyYalHBIMH YHCIAMH U C HCIIOJIb30BAHHEM
dbopMyIl, BBIYHCIEHHE CYMMBI JJIEMEHTOB, MaKCHMAaJIbHOTO M MHUHUMAJIBHOTO
3HAYEHUH 3JIEMEHTOB CTPOKH, CTOJIOLA, AUana3oHa, MOUCK 3aJaHHOTO 3HAUCHUS;

COCTaBIISITh M  OTJIQXHBaThb MPOrPaMMbl Ha COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUPOBAHUSA OOINEr0 HAa3HAUYEHUs W3 NPUBEIEHHOTO BHIIIE CIIMCKA,
peann3yromme MpocThie MPUEMbI THHAMUYIECKOTO MTPOTrPaMMUPOBAHHS;

BBIOHpaTh CIIOCOO TIPECTaBICHHUS JAaHHBIX B COOTBETCTBHH C MOCTABICHHON
3ajavyeid  (Tabnmibl, CXeMmbl, TpaduKH, [AUAarpaMMbl) C HCIOJIB30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH TaHHBIX;

UCTIONIb30BaTh JIJIs1 00paOOTKH JaHHBIX B AJIEKTPOHHBIX TAOIUIIaX BCTPOCHHBIC
GyHKIIMM  (CyMMHpOBaHHE W TIOACYET 3HAYCHHWM, OTBEUAIONIUX 33JaHHOMY
YCIJIOBHIO);

UCIIOJIb30BaTh YUCJIEHHBIE METObI B 3JEKTPOHHBIX TAOMWIAX AJIS PELICHUS
3a]a4 U3 Pa3HbIX MPEIMETHBIX 00JacTel: YUCIEHHOTO MOJCIUPOBAHUS, PEIICHUS
ypaBHEHUH U TIOMCKA ONTHUMAJIbHBIX PEIICHUH;

pazpabaTbiBaTh  BEO-CTpaHUIIBI, COJIEPXKAIIUE PHUCYHKH, CIHUCKH |
TUIEPCCHUIKY;

IPUBOJIUTH MPUMEPHI cep MpodhecCHOHATBEHON NeATENbHOCTH, CBSI3aHHBIX C
UHPOPMATUKON, NPOTPAaMMHUPOBAHHEM U COBPEMEHHBIMH HH()OPMAIIMOHHO-
KOMMYHHKAITMOHHBIMH TEXHOJIOTUSIMU;

OPUBOJUTH  TPUMEPHl  TNEPCICKTHBHBIX  HAMPaBICHWA  Pa3BUTUA
UH(POPMAIIMOHHBIX TEXHOJOTHI, B TOM YHCIIE HCKYCCTBEHHOTO HHTEIUIEKTa U
MAIIMHHOTO O0y4YeHUs;

pacrno3HaBaTh MOMBITKU U MPEAYIPEKIATh BOBICUCHHUE CEOS M OKPYKAFOIINUX
B JCCTPYKTHBHBICE U KPUMHHAIbHBIE (DOPMBI CETEBOW aKTUBHOCTH (B TOM YHUCIIE
KHOEepOYJUTUHT, (DUIIIIHT).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Kontpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. [loBTOpenue
1.1 IToBTOpenue kypca 7 kiacca. 1
12 Bxonnas koHTposibHas paboTa 3a Kypc 7 Kiacca B | 1
' dopmare OI'D
Hroro no pazgeny 2
Pa3nen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 Cuctembl CUUCIIEHUS 10
2.2 DJIeMEHTbI MAaTEMATUYECKOMN JIOTUKH 10
Hroro no pazgeny 20
Pa3nes 3. AiropuT™Mbl M1 IpOrpaMMHpPOBaHue
3.1 SI3BIK TpOTpaMMUPOBaAHUS 34
Hroro no pazgeny 34
Pasznen 4. UndopmManmoHHbIe TEXHOJIOTUH
4.1 DJEeKTPOHHBIE TaOIHIIBI 10
Hroro no pazneny 10
HroroBast koHTpoIbHas pabota B opmare OI'D 1 1
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 0




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie Ipaktuueckme (uudposbie)
NMPOrpamMMbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nean 1. [loBTOpenue
1.1 [ToBTOpEHME Kypca 8 Kiacca. 1
12 Bxopanas koHTpoIBHAS paboTa 3a Kype 8 | |
' kinacca B popmare OI'D
Hroro no paszneny 2
Pa3nen 2. ludgpoBasi rpaMOTHOCTH
)1 ['moGanbHas ceth IHTEpHET M cTpaTeruu 10
’ 0€30MacHOro MOBEJAEHHS B HEM
2.2 Pabota B nH(OpMAITMOHHOM MMPOCTPAHCTBE 4
Hroro no pazneny 14
Pa3znen 3. Teoperudeckue 0CHOBbI MH(POPMATHKH
3.1 MopenupoBaHue Kak METO/ MMO3HAHUS 12
Hroro no pazgeny 12
Pa3nes 4. AnropuTmMbl M1 IPpOrpaMMHpPOBaHHUe
4.1 Pa3paboTka anropuT™MOB U TIporpamMm 24
4.2 VYpasneHue 4
Hroro no pazgeny 28
Pasznen S. UudopmMaumoHHbIe TEXHOJIOTUH
5.1 DIIeKTPOHHBIC TaOTUIIBI 8




WupopmanoHHbIE TEXHOJIOTUHU B

52 COBPEMEHHOM OOLIECTBE 2
Hroro no pazpeny 10
Hrorosast koHTpoabHas padora B popmare OI'D 1
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




8 KJIACC

No KosauuyecTBo yacos DJIeKTPOHHbIE
11/-11 Tema ypoka Beero Kontpoabnbie IlpakTuueckue il:;:eﬂﬂﬂ ungposkie
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 IToBTOpeHue Kypca 7 Kiacca. 1
) Bxomnast koHTpOsbHAs paboTa 3a Kypc 7 | |
KJacca.
3 [To3uiroHHbBIE U HEMO3UILIUOHHBIE CUCTEMBbI 1
CUMCIICHUS
4 PazBépnyras ¢popma 3anucu yucia 1
5 [lepeBoa B IECATHUUHYIO CUCTEMY YHUCEIL, 1
3alMCaHHBIX B IPYTUX CUCTEMaX CUUCICHUS
JIBonuHasi cucteMa CUYUCICHUS 1
BocsMepuuHas cuctema CUrcieHus 1
[lecTHanuarepuyHas cucremMa CUYMCIEHUS 1
[TepeBonbl yncen MeXy ABOUYHOM,
9 BOCBMEPUYHOMN U MIECTHAALATEPUIHON 1
CUCTEMaMHU CUHCIICHUS
10 ApudmMeTnieckrie onepanuy B ABOUYHOM 1
CUCTEME CUHCIICHUS
1 [IpeacraBnenue 1enbix yncen B P-uuHbIx 1
CUCTEMax CUUCIICHUS
12 Apudmernueckue onepanuu B P-maHbIx |
CUCTEMax CUUCIICHHUS
13 Jlornueckue BbICKa3bIBaHUS 1
14 Jlormueckue onepanuu «uy», «AJIn», KHE» 1




Jlormueckue onecpanrn «UCKIYaroIIce

15 WIIHY, «UMIUTHKAIUS», «9KBUBAJICHIIMS

16 OrnpeneneHre HCTUHHOCTU COCTaBHOTO
BBICKA3bIBAHUS

17 Jlornueckue Beipaxkenus. [IpaBuna 3anucu
JIOTUYECKUX BBIPAKEHUI

13 [Toctpoenue TabIUIl UCTHHHOCTH
JIOTUYECKUX BBIPAKEHUI

19 VYrpoieHre T0ruuecKuX BhIpakKeHHI.
3aKoHBI anreOpsl JIOTUKU

20 [TocTpoeHue TOrM4ecKuX BhIPAKEHUH 10
TaOJINIIE UCTUHHOCTHA

21 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMHU
KOMITbIOTEpa

22 CymmMmarop

7 S3bik iporpammupoBanus. Cucrema
MIPOrpPaMMHUPOBAHUS

24 [lenbie, BelieCTBEHHBIE U CUMBOJIbHbBIE
repeMeHHbIe

)5 Omnepatop npucBanBanus. ApudmeTuyecKkre
BBIPAKEHUS

26 Onepanuu ¢ UeIbIMU YUCTaMU

7 [IpoBepka AeIUMOCTH OJHOTO LIEJIOTO YUCIIA
Ha JIpyroe

)3 Omnepanuu ¢ BeleCTBEHHBIMH YU CIIaMU.
Bcerpoennbie pyHKIIMM

29 Cayuaiinble (mceBIOCITy4YaliHbIC) YUCIIa




30

BertBienus

HaxomneHHe MHHHUMYMa 1 MaKCUMYyMa U3

31 JIBYX, TPEX U YETBIPEX YHCEIl

32 CocrtaBHbIE yCIOBUS

3 Perrenue kBagpaTHOro ypaBHEHUS,
HMEIOLIETO BEIIECTBEHHbBIE KOPHU

14 Jlormyeckue nepemennsie. [{nanorosas
OTJIaJIKA POTPaMM

35 [{uki ¢ ycnoBueM
Asnroput™m EBKIMIA 1151 HAXO0XKICHUS

36 HanOoJBIIEro O0IIETO ACTUTENS IBYX
HaTypaJIbHBIX YHUCEI
Pa30Ouenue 3anucu HaTypaaIbHOTO YUCIHA B

37 MTO3ULIMOHHOM CUCTEME C OCHOBAHUEM,
MEHBIIIUM WK paBHbIM 10, Ha OTAENbHBIC
udpsI

13 PasnosxeHne HaTypanbHOrO YMCiIa HA
MIPOCTHIE COMHOKUTEIN

39 [{uki c nepeMeHHON. AJITOPUTM MPOBEPKHU
HaTypaJIbHOTO YHCJIa Ha IPOCTOTY
AHnanu3 anroputmoB. OnpeneneHue

40 BO3MOXXHBIX PE3YJIbTATOB PAOOTHI
JITOpUTMa MPHU 3aJaHHOM MHOKECTBE
BXOJHBIX JaHHBIX
AHnanu3 anroputmoB. OnpeneneHue

41 BO3MOJKHBIX BXOJHBIX JaHHBIX, TPUBOISIINX

K JJaHHOMY pe€3yJIbTaTy




O0paboTka MOTOKA TAHHBIX: BEIYUCIICHUE

42 KOJINYECTBA, CYMMBI

43 O0OpaboTka MOTOKA TAaHHBIX: BEIYUCIICHUE
CpeaHero apuMeTuIecKoro
Brruncnenne MUHUMaIbHOTO U

44 MaKCUMaJIbHOTO 3HAYEHUW 2JIEMEHTOB
IIOCJIEI0BATEIbHOCTH
Brruncnenune 3HaueHUN 3JIEMEHTOB

45 MOCIE0BATENbHOCTH, YIOBIECTBOPSIOINX
3aIaHHOMY YCIIOBHUIO

46 O0paboTka CHMBOJIBHBIX TAHHBIX.
[TocumBoIBHAST 00pPabOTKA CTPOK

47 [Torck B CHMBOJIBHBIX CTPOKax

48 IToacd€T yacTOTHI MOSIBIICHUSI CHMBOJIA B
CTpOKE

49 Berpoennsie hyHKIMM 171 00pabOTKH
CTPOK

50 TabmuuHble BETUYUHBI (MACCUBHI).
OnHOMEpHBIE MACCUBBI
3anoJiHeHHEe YUCIOBOTO MacCHBa

51 CIIy4YailHBIMHU YUCJIaMHU, B COOTBETCTBHUH C
dbopMyIoil unu nyTéM BBOAA YUCEI

52 HaxoxzieHre cyMMBI 3JIEMEHTOB MacCHUBa

53 JIMHEeNHbBIH TOMCK 3aJaHHOr0 3HAYECHUS B
MacCHBe

54 IToxcuér »1eMeHTOB MAacCHBa,

YIOBJIETBOPSIOUINX 3a/IaHHOMY YCIIOBHIO




Haxoxnenne MUHUMAJILHOTO

55 1
(MaKCUMaJIbHOTO0) AJIEMEHTa MacCHBa

56 [lonsiTHE O CII0KHOCTH AITOPUTMOB 1

57 DOneKTpOHHBIC TaOIUIIBI. THIIBI TaHHBIX B 1
sTAeKaX JIEKTPOHHOM TaOIUIIbI

58 PenaktupoBanue u popmaTUpoBaHUE 1
TaOJIAILL

59 Berpoennblie pyHknu Ui moucka |
MaKCHUMyMa, MUHUMYyMa

60 Berpoennble pyHKIMM U1 TOMCKA CYMMBI U |
CpeHero apu(pMeTHIeCcKoro

61 CopTupoBKa TaHHBIX B BHIJICJICHHOM 1
Juana3oHe

6 OunbTpalys J1aHHBIX B BBIJICJICHHOM |
Juana3oHe

63 OTtHocuTeNnbHAsL, A0CONMIOTHAS U CMEIaHHAs |
azpecarnus

64 [TpeoOpaszoBanue Gpopmy npu 1
KOMTUPOBAHUU

65 [Toctpoenue nuarpamMmm 1

66 [TocTpoenue auarpamm u rpauKoB B 1
ANEKTPOHHBIX TaOIHIIAX

67 HroroBas koHTpoNbHAs paboTa B (hopmare 1
oro

68 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxruieckue ili‘sy‘leﬂﬂﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTshI padoThI pecypen
1 [ToBTOpEeHue Kypca 8 kiacca. 1
) BxonHas koHTpoibHaAst paboTa 3a Kypc 8 | 1
kiacca B popmare OI'D.
3 I'mo6anpnas cets MuTepuer. IP-agpeca 1
y3JI0B.
4 CeteBoe XpaHEHHE TaHHBIX 1
5 bosnbuvie nanueie 1
6 Pa3zpabotka Be6-cTpanui. A3k HTML 1
7 Jlormdeckas pa3MeTka: 3aroJIOBKH, a03a1lbl 1
2 Pa3paboTka cTpanuil, coepkaliiux puCcyHKH, |
CIUCKU U TUTIEPCCHUIKU
9 Co3naHne KOMIUIEKCHBIX HH(POPMAITMOHHBIX 1
O00BEKTOB B BUJI€ BEO-CTPAHUI]
10 Nudopmannonnas 6€301macHOCThb 1
1 besomnacHble cTpaTeruu noBeeHUs B CETH |
HNutepuer
[IpenynpexneHre BOBICUYEHUS B
12 JNECTPYKTUBHBIE U KPUMUHAIIbHBIE ()OPMBI 1
CETEBOM aKTUBHOCTHU
13 Bunel nestensHocty B cetu UHTEpHET 1
14 NuTepHer-cepBuchl. CepBHUCHI |

rOCy/IapCTBEHHBIX YCIYT




15 OO0J1ayHbIC TEXHOJIOTUH

16 [TporpammHoe obecrieueHre Kak BeO-CEpPBUC
Monens u e€ aIeKBaTHOCTh MOJICITH

17 MOJCIIUPYEMOMY OOBEKTY U LIETISIM
MOJIETTUPOBAHUS

18 Knaccudukanum monenei

19 TaOnuuHbBIE MOIETH

20 basb1 nanHbIx. PazpaboTka 01HOTaOIMYHOM
0a3bl TaHHBIX

21 CocrapneHue 3anpocoB K 0asze TaHHBIX

22 I'pad. Becorast maTpuna rpada

7 JlnmuHa myTH MEXIy BepiuinHaMu rpada.
[Touck onTuManbHOTO MyTH B rpade

24 Brrunciienne koauuecTBa myTeil B
HaIpaBJIEHHOM allUKJINYecKoM Irpade

25 Hepeso. [lepebop BapraHTOB C TOMOIIILIO
JiepeB
Ilonsarue MaTeMaTHYeCKOM MOACIH. 3aa4H,

26 periaemMbie ¢ MOMOIIbI0 MaTEMaTUYECKOTO
MOJICTTUPOBAHUSI.
Pa6ota c roTOBBIMU KOMIIBIOTEPHBIMHU

27 MOJIETISIMHA U3 PA3JIMYHBIX MPEIMETHBIX
obnacreit
DTanbl KOMIIBIOTEPHOTO MOIETUPOBAHUS.

28 [IporpammHast peasin3anusi KOMObBIOTEPHOM
MOJIeTHN

29 Pazbuenue 3amaun Ha TIO3a]a4H.

BcenomorarenbHable aaropuTMBbL: IPOLELypPhI




CocraBiieHue U OTJIaJIKa IPOTrPaMM,

30 HCTOJIb3YIOLIUX MPOUEAYPHI, Ha A3bIKE
IPOrpPaMMHUPOBAHUS
BcnomoraTenbHbIe anTOpUTMBL: (QYHKITUH.

31 CocraBiieHrE U OTJIaJIKa IPOTPaMM,
UCTONIB3YIOMNX (DYHKIINHY, Ha SI3BIKE
MIPOrpPaMMHUPOBAHUS

39 IToamporpaMmsl ¢ napameTrpamu.
Jlornueckue GpyHKINH

33 Pexypcus

34 PexypcuBHBIEC TOIITPOrpaMMBI (TTPOLIEAYPHI,
dyHKIHMN)

35 YcnoBue okoHuaHus pekypcuu (6a3oBbie
ciydan)

16 [Ipumenenue pexypcuu ais nepedopa
BapHaHTOB
CocraBiieHre U OTJIaJIKa IPOTPaMM,

37 pEeATM3YIONTUX PEKYPCUBHBIE allTOPUTMBI, HA
SI3BIKE MPOTPAMMHPOBAHUS

38 CopTupoBKa MacCHMBOB

19 BerpoenHble BO3MOXKHOCTH COPTUPOBKU
BBIOPAHHOTO SI3bIKa MPOTPAMMHUPOBAHUS

40 CopTupoBKa MO HECKOJIBKUM KPUTEPHSIM
(ypoBHSIM)

41 JIBOMYHBII MOUCK B YOPSATOYEHHOM MACCUBE
[TporpaMMupoBaHKE TUTIOBBIX AITOPHUTMOB

42 00pabOTKH OJTHOMEPHBIX YHCIOBBIX
MacCUBOB

43 JIByMepHBbIE MacCHUBBI (MATPHIIBI)




3anojaHeHne JByMEPHOTO MacCuBa

44 CIIy4YailHBIMU YUCJIAMHU U C UCIIOJIb30BAaHUEM
hopmyn

45 Bbruucrienue cyMMbI 3J1eMEHTOB JIByMEPHOTO
MaccuBa

46 Brruncnenne MUHUMYMa 1 MaKCUMyMa
CTPOKH, CTOJIOIa, Thara3oHa

47 [Touck 3ajaHHOTO 3HAYEHUS B IBYMEPHOM
MaccHuBe
CocraBieHue 1 0TJIaIKa IPOrpamm,

48 peaNu3yoUUX TUIIOBBIE aJTOPUTMBbI
00pabOTKH MaTpHIL

49 JluHamuyeckoe mporpaMMHUpPOBaHUE

50 IToncu€r konuuecTBa BApUAaHTOB

51 Bb100op onTUMansHOTo penieHus
CocraBiieHre U OTJaJIKa POrpaMM,

5 peaIM3YIOLIUX aJTOPUTMBI PEIICHUS 3a/1a4 C
MTOMOUIbIO0 JUHAMUYECKOTO
MIPOrPaMMHUPOBAHHUS

53 VYnpasnenue. Curnan. OOparHasi CBs3b.
[Tpumeps! HCIIOIb30BaHMSI IPUHITUIA

54 00paTHOM CBSI3U B CHCTEMAax YIPaBICHUS
TEXHUYECKHMHU yCTPOHCTBaMU

55 [Tpumepsr poOOTHU3UPOBAHHBIX CHCTEM
3HAaKOMCTBO C y4eOHOM cpeioil pa3paboTku

56 IpOTrpaMM YIpaBJICHUS IBUKYIIIUMUCS
poboTamu

57 VY CIIOBHBIE BHIYMCIICHUS B 3JICKTPOHHBIX

Tabimuax




CyMMupOBaHUE U TOACUET 3HAUCHUM,

58 OTBEYAIOUINX 3a/JaHHOMY YCJIOBHIO !

59 Bonpive HabOphI JAHHBIX: OpraHU3aIUs 1
BBIUMCIICHU I

60 Bonbiive gaHHbIe TaHHBIX: BU3YyalIU3aIus |
PE3yNbTaTOB BBIYUCIICHUN

61 JnHaMuueckoe nmporpaMMUpPOBaHUE B 1
ANEKTPOHHBIX TaOIHIIAX

6 UucnenHoe MOACIMPOBAHUE B SJIEKTPOHHBIX 1
TabInAIax

63 UucneHHoe penieHne ypaBHEHU ¢ TOMOIIBIO 1
nmoadopa mapamerpa

64 Pemenue 3a1ay onTUMU3aUU C IOMOILBIO 1
ANEKTPOHHBIX TAOJIHII
Poinb MHPOPMAIIMOHHBIX TEXHOIOTUHN B

65 pPa3BUTUU YKOHOMHUKU MUpPA, CTPAHBI, 1
peruona
3HAKOMCTBO C MEPCHEKTUBHBIMU

66 HaIpaBJICHUSIMH Pa3BUTHUS HH(DOPMAITMOHHBIX 1
TEXHOJIOTHI
Hrorosast koHTpoabHAs paboTa B hopmaTe

67 1
oro

68 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

1. KIO. [TIlomakos, E.A. Epemun. HWuadopmaruka. 7 xmacc: VY4eOHHK s
o0meobpazoBaTeNnbHBIX yupexxaenuit. M3gatenbctBo «IIpocBemenue» 2022r.

2. KIO. TIlomskoB, E.A. Epemun. MWuadopmaruka. 8 «macc: VYueOHUK It
o0meoOpa3oBaTenbHbIX yupexaeHuii. M3garensctBo «lIpocsenierne» 2022r.

3. KIO. [TIlomskos, E.A. Epemun. HWudopmaruka. 9 kmacc: VYueOHHK a7

001eobpazoBaTeNnbHBIX yupexkaenuit. 3garenbctBo «IIpocBemenue» 2022r.

METOJINYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

Nudopmaruka. 7-9 xmaccer: metonuueckoe mocooue / K.1O. IMomskos, E.A. Epemun — M.:
BMHOM. JlaGopatopus 3nanuii. 2021.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

1. Pecypcel Enmnoii kostekiuu mudpoBeIX oOpa3zoBarenbHbIX pecypcoB (http://school-
collection.edu.ru/)

2. https://www .kpolyakov.spb.ru/ - caiit [Tonsixosa K.1O. IIpenonaBanue, Hayka U )KU3Hb
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