MyHuuunanabHoe 001eo0pa3oBaTebHOE YUpeKaeHHe
«Cpennsisi o0meo0OpasoBaTebHas mKoJa Ne 20
¢ Yriiy0JIeHHbIM M3YyYeHHEeM OTAeJbHBIX IPeAMETOB» I'. YXTa

(MOY «COHI Ne 20»)
PexoMmennosana Yr1Bepxaaro
METOANYECKHM 00BETMHECHUEM Hupexkrop MOY «COIII Ne 20»
yuuTeneil MaTeMaTuku, GU3uKu, UHOOPMATUKH U C.E. HuxonaeBa
ACTPOHOMUH [Mpukaz Ne 01-13/155
ITporoxos Ne 1 oT «31» aBrycra 2023 1.

oT « 30» aBrycra 2023 r.

JOKYMEHT IOANNCAH
SJIEKTPOHHOU NOANUCHIO

CBEEHWA O CEPTUOUKATE 31

Ceptudpmkar: 3239ab1b4805e03a7112206f2ae0e51e
CeeTtnana EBre
AencTteuTeneH: ¢ 22.05.2023 no 14.08.2024

Pabouasi nporpamma 3JIeKTUBHOT0 Kypca
«3a ctrpannnaMu yueOHMKa HHpOpMATUKI)
YpoBeHb 0CHOBHOI0 0011er0 00pa3oBaHus

Cpok peanu3zanuu nporpammsi - 1 roa
9 kiaacce

Pazpabotunk: Cmetanuna A.I1.,
yuuTenb HHPOPMATUKU
MOY «COII Ne 20»

r. Yxrta, Pecnyonuka Komu 2023 .



IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma ydeOHOrO Kypca mo uH(popMaTHKe AaéT MpEeACTaBICHUE O LEeJsIX, oOmen
cTpaTeruv oOy4eHMs, BOCIMTAHUS U Pa3BUTUSA OOYUYAIOLIMXCS CPEACTBaMU HMH(GOPMATUKHU Ha
yriIyOnéHHOM ~ ypOBHE,  yCTaHaBIMBaeT  00sA3aTeNbHOC  IPEAMETHOE  COJICpIKaHME,
IpeaycMaTpuBaeT ero CTPyKTYpPUPOBaHHUE IO pa3/ielaM M TeMaM, ONpeAesseT paclpeaeieHue
€ro 1o Kjaccam (rojam U3y4eHus).

Heasimu u3yyenuss MHPOPMATUKM HAa YPOBHE OCHOBHOIO 00Iero o0Opa3oBaHus
SIBIISTFOTCSL:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HaykKH HMHOOPMATHKH, JOCTH)KEHUSM HAy4YHO-TEXHHYECKOTO TIporpecca H
0O0I11eCTBEHHOH NMPaKTHKH, 3a CYET Pa3BUTUS PeACTaBICHN 00 MH(OpMaIK KaK O BaKHeHIeM
CTPAaTETUYECKOM pecypce pa3BHTHsI JMYHOCTH, TOCYAAapCTBa, OOIIECTBa, MOHMMAHHUE pOJIU
MH(POPMALIMOHHBIX MPOLIECCOB, THPOPMALMOHHBIX PECYPCOB U MHPOPMALMOHHBIX TEXHOIOTUH B
ycnoBuax mudppoBoit TpaHchopMaIi MHOTHX Cep KU3HU COBPEMEHHOTO O0IIIECTBa;

pa3BUTHE  AITOPUTMUYECKOIO  MBIIUIEHHS ~ Kak  HEO0O0XOAUMOro  yCJIOBHUS
npoeCCHOHATBPHON  JIEATENILHOCTH B COBPEMEHHOM  WH(GOPMAIMOHHOM  OOILECTBE,
IPEOoIaratoIlero CriocoOOHOCTh 00yUaroIerocs pa3ouBaTh CIOXKHbBIE 3a/1a4M Ha OoJiee MpoCcThie
1oJ3a7a4y, CPABHUBATh HOBBIC 33J[aUl C 3aJa4aMU, PEIIEHHBIMHU paHee, ONPeessiTh Maru s
JOCTHDKEHUS pe3yJibTaTa U Tak Jalee;

¢dbopMHupoBaHHE W PA3BUTHE KOMIIETCHIUH OOyYaromuxcs B 00JAaCTH HCIIOJIB30BAHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIUH, B TOM YHCII€ 3HAHUH, YMEHUN U HaBBIKOB
pabotel ¢ umH(DOpMaIMel, MPOrpaMMHPOBAHUS, KOMMYHUKAIIMM B COBPEMEHHBIX ITH(PPOBBIX
cpeax B yCJIOBUSX o0ecrnieyeHus HHPOPMALMOHHOM 6€301MacHOCTH IMYHOCTH 00Y4aroLerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M M30MPATENLHOTO OTHOUICHUS K MH(OPMAIMH C y4ETOM
IPaBOBBIX M JITHYECKUX AacCMEKTOB €€ paclpoCTPAaHEHMs, CTPEMIIEHHS K MPOJODKEHHUIO
oOpa3oBaHus B 00JacTH WH(POPMAIMOHHBIX TEXHOJIOTMH W CO3HMIATEIHHON JEATEIBHOCTH C
NPUMEHEHHUEM CPEeICTB MHPOPMALIMOHHBIX TEXHOJIOTHH.

NHupopmarrka B OCHOBHOM 00111eM 00pa30BaHUH OTPAXKaeT:

CYIIHOCTb HH(OPMATUKM KaK HAy4YHOM JUCHMIUIMHBI, H3ydarouled 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOYKHOCTH AaBTOMAaTH3alMKd WH(POPMALIMOHHBIX MPOIECCOB B Pa3IMYHBIX
cucreMax;

OCHOBHBbIE 00JIaCTH TNPUMEHEHHUs] MHPOPMATHKH, MPEXKIE BCEro HMHPOpPMalMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLMANIBHYIO cdepy;

MEXTUCIUTUTHHAPHBIN XapakTep HHPOPMATUKU ¥ WH(HOPMAITHOHHOHN e TeITbHOCTH.

N3yuenne WHPOPMATUKM OKa3bIBACT CYIIECTBEHHOE BIMSHUE Ha (HOpMHUpPOBaHME
MHUPOBO3PEHHS 00YYaIOUIET0Cs, €r0 KU3HEHHYIO TO3HIIMIO, 3aKJIaJbIBAET OCHOBBI TTOHUMAHHUS
OPUHIUIOB (YHKIMOHUPOBAHUS U HCIIOJIb30BaHUS HWH(POPMALMOHHBIX TEXHOJOTUH Kak
HEOOXOMMOTO HMHCTPYMEHTa NPAaKTUYECKH JIIOOOW JIESTeIhbHOCTH M OJHOTO W3 Hamboiee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKEHUH COBPEMEHHON LMBMWIM3aLMU. MHOTHE HpeaMETHbIE
3HAHUS U CIIOCOOBI JEeSITeIHbHOCTH, OCBOCHHBIC OOYYAIONIMMHUCS TPU W3YYCHUH WH(POPMATHKH,
HAXOJAT NPUMEHEHHE KaK B paMKax o00pa3oBaTeNbHOTO Ipolecca MPH H3YYEHUH JPYTHX
NPEIMETHBIX O0JIACTEeH, TaK W B WHBIX JKU3HEHHBIX CUTYaIUSIX, CTAHOBSTCS 3HAUYUMBIMHU IS
dopMHpOBaHHS  KAauecTB JUYHOCTH, TO €CTb OPHUEHTUPOBAaHbl Ha (OPMHPOBAHUE
METAaINPEeIMETHBIX U JIMIHOCTHBIX PE3yIbTATOB O0YICHHUSI.

OcHoBHBIE 3a1aun ydyeOHOro Kypca «3a cTpaHMLIAaMH y4deOHUKAa HH(OPMATHKH» —
chopMupoBaTh y 00yJaromuxcs:

3HaHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYp M YMEHHUE NPUMEHSTb 3T 3HAHHS JUIs
MOCTPOCHHS AITOPUTMOB PEIICHUS 3a/1a4 110 UX MAaTEeMaTHIECKUM MOJIEIISIM;

YMEHUS U HaBBIKA COCTABIEHHS MPOCTHIX MPOTPaMM IO MOCTPOCHHOMY AJITOPUTMY Ha
OJIHOM U3 SI3bIKOB ITPOrPaMMHUPOBAHUS BBICOKOT'O YPOBHS;



YMEHHS M HaBBIKM 3(PQPEKTUBHOTO WCIOIH30BAHUS OCHOBHBIX THUIIOB TPUKIATHBIX
nporpaMm (MPUIIOKEHUI) 0011ero Ha3HaYeHHs] 1 UHPOPMAITMOHHBIX CUCTEM JIJISl PEIICHUS C UX
IIOMOUIbIO IPAKTUUECKUX 3a]a4;

YMEHHE TPaMOTHO HHTEPIPETUPOBATH PE3YJbTAThl PELICHUS MPAKTUYECKUX 3a/1ad C
NOMOIIBI0  MH(GOPMAIMOHHBIX  TEXHOJOTHH, MPHUMEHSATh IIOJYYEHHBIE pE3yJlbTaThl B
MPAKTUYECKOHN JeITeIbHOCTH.

Henu u 3amaun u3ydeHus y4eOHOro Kypca «3a cTpaHuLamMu ydyeOHUKa MH()OPMATHKI
Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHUs OINpPENESIOT CTPYKTYpPY OCHOBHOTO COJEpP>KaHUS
y4eOHOTO MpeMeTa B BUJE CIEAYIONNX TPEX TEMAaTUYECKUX Pa3JIelIOB:

TEOpeTUYeCcKre OCHOBBI HH(OPMATUKY;

QJIITOPUTMBI U IPOIPaMMHUPOBAHUE;

nH(OPMALIMOHHBIE TEXHOJIOTHH.

COJEPKAHUE KYPCA
9 KJIACC

Teoperndeckue 0CHOBbI HHPOPMATHKH.

Jlornueckue BbeIpakeHus. [IpaBuia 3ammcu Jjgormyeckux BelpaxkeHuid. [loctpoenue
TaOJIUI UCTUHHOCTU JIOTMYECKUX BBIPAKEHHH. YTNPOILIEHHE JOTMYECKUX BBIPaKEHHH. 3aKOHBI
anredpsl Joruku. [TocrpoeHne nOoruueckux BeIpaKeHUN 110 TabJInLe UCTUHHOCTH.

Jlornueckue 9JIEMEHTHl. 3HAKOMCTBO C JIOTMYECKMMM OCHOBAMH KOMIIBIOTEpA.
Cymmarop.

AJITOPUTMBI U IPOTPAMMHPOBAaHHeE.

Cryuaiinble (mceBIOCTy4YaliHbIE) YUCTA.

Ananus anroputmoB. OrpesieneHre BO3MOXKHBIX Pe3yJIbTaToB pabOThl alroputMa Mpu
3aJJaHHOM MHOXECTBE BXOJHBIX JaHHBIX, OIPEIEICHHE BO3MOXKHBIX BXOJHBIX JIaHHBIX,
NPUBOJSAIINX K JAHHOMY PE3yJIbTaTy.

OOpaGoTka MOTOKAa JIAHHBIX: BBIUMCIEHHE  KOJMWYECTBA, CYMMBI, CPEIHErO
apu(pMeTHYECcKOro, MUHUMAaJIbHOTO u MaKCHMaJIbHOTO 3HauYEHUN AJIEMEHTOB
IIOCJIE0BATENBHOCTH, YAOBIETBOPSIOIINX 3alaHHOMY YCIIOBHIO.

OOpaboTka  CUMBOJBHBIX  JaHHbIX. CHUMBOIBHBIE  (CTPOKOBBIE)  IEPEMEHHBIE.
[TocumBonbHast o00paboTka cTpok. Ilogcyér wYacTOThl TMOSBIEHHUS CHUMBOJIA B  CTPOKE.
Berpoennbie pyHkumu st 00pabOTKH CTPOK.

[ToHsATHE O CIIO)KHOCTH AJITOPUTMOB.

HNudpopmManuoHHbIE TEXHOJIOTHH.

CoptupoBka 1 GpUIbTpaLUs JaHHBIX B BBIJCIIEHHOM JUaNa3oHe.

VY C10BHBIE BBIYMCIEHUS B 3JIEKTPOHHBIX Tabiunax. CyMMUPOBaHUE U MOJCUET 3HAUECHUH,
OTBEYAIONTUX 3a7aHHOMY yciioBHIO. OO0paboTKa O0IbIINX HAOOPOB JTAHHBIX.

JlMHaMu4ecKoe MporpaMMHPOBAHUE B 3JIEKTPOHHBIX TaOIHIIAX.

YucneHHOEe MOJENMPOBAHKE B 3JIEKTPOHHBIX Tabiuuax. YucienHoe perieHre ypaBHeHUH
¢ momouibio noadopa napameTpa. [Touck ONTUMAaIbHOTO peIIeHus.

Ponb nHOpMaLIMOHHBIX TEXHOJIOTUH B Pa3BUTHH SKOHOMHMKHU MHpPA, CTPaHbl, pErHOHa.

OTkpeiThie OOpazoBaTenbHble pecypchl. Ilpodeccun, cBsizanHble ¢ WHPOPMATUKOH U
MH(OPMALMOHHBIMU TEXHOJIOTUSAMHU: BeO-AM3aiiHEp, MPOTrpaMMUCT, pa3pabOTUMK MOOMIIbHBIX
NPUIIOKEHUH, TECTUPOBILUK, APXUTEKTOP IPOrPAMMHOTO 00€CIICUEHUs, CIICIUATUCT 110 aHAIU3Y
JAHHBIX, CHCTEMHBIA aIMUHUCTPATOP.

3HaKOMCTBO C TEPCHEKTHBHBIMHM HANpPaBICHUSAMU PA3BUTUS MHPOPMALMOHHBIX
TEXHOJIOTUH (Ha MpUMepe MCKYCCTBEHHOI'O MHTEIUIEKTa M MAlIMHHOTro oOyueHus). Cucremsl
YMHOTO ropojia (KOMIbIOTEPHOE 3pEHUE U aHAIN3 OONBIINX JAHHBIX).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

N3yuyenue mHbOpMAaTUKU HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HANpaBiICHO Ha
JOCTHIKEHUE OOYYAIONTUMUCS JTHYHOCTHBIX, METAlPEIMETHBIX M TPEIMETHBIX pPE3yIbTaTOB
OCBOEGHHUS COJIEpKaHusl yueOHOro MpeiMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yNbTaThl MMEIOT HAIPABJICHHOCTh Ha pEIIEHUE 3aJay BOCIUTAHUS,
Pa3BUTHS U COLMATTU3AIMH 00YUYAIOMIUXCS CPEICTBAMH Y4EOHOTO MpeIMETa.

B pesynbrate usydenus mHbOpMAaTUKU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUsS Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoTU4YeCKOro BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HACJIEIUIO, TOHUMaHUE 3HauYeHus1 NHPOPMATUKU KaK HayKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
BJIAJICHHUE JIOCTOBEPHON MH(OPMAIIUEH O TePEeIOBBIX MUPOBBIX U OT€UECTBEHHBIX JOCTIIKEHHSIX
B o0nactu MH(OPMATUKU U MH(POPMAIMOHHBIX TEXHOJIOTHI, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSX O HU(PPOBOI TpaHCHOPMALIUU COBPEMEHHOTO OOIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OpHUEHTAIMs] Ha MOpaJIbHbIE LIEHHOCTU M HOPMbI B CUTYallUsiX HPaBCTBEHHOI'O BbIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE M MOCTYIKHU, & TAK)KE MOBEICHUE U MOCTYIKU IPYTHX
JIOJE C MO3ULMK HPABCTBEHHBIX M IPABOBBIX HOPM C YUYETOM OCO3HAHMS IOCIEICTBUN
MOCTYIKOB, AKTUBHOE HEMPUSITHE aCOLIMATIBHBIX MOCTYINKOB, B TOM uucie B IHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUE O COLMAIBbHBIX HOpPMAax M NpPaBUIaX MEXIJIWYHOCTHBIX OTHOILIEHUW B
KOJJIEKTHBE, B TOM YHCJIE B COLUAIbHBIX COOOIIECTBaX, COOMIOIEHNE MpaBuil 0€30MacHOCTH, B
TOM YHCJI€ HaBBIKOB 0O€3011acHOro noBesieHus B MIHTepHET-Cpesie, TOTOBHOCTh K Pa3HOOOPA3HOM
COBMECTHOM JI€ATEIbHOCTU IPU BBHIIOJHEHUM Y4EOHBIX, MO3HABATEIbHBIX 3334, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHWE K B3aMMOINOHUMAHHIO M B3aMMOIIOMOIIM B IPOLECCE 3TOM
yueOHOM J1eATeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBapHILEH
C MO3MIIMH HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEICTBUH MOCTYIIKOB;

4) neHHOCTeH HAYYHOI'0 O3HAHMSA:

C(OPMHPOBAHHOCTE ~ MHUPOBO33PEHUYECKMX  TNpeicTaBieHuid o0  mHopmanuu,
MH(OPMALIMOHHBIX ~ MpoleccaXx M HMH(MOPMAIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHOMN MPAKTHKU U COCTABISIONUX 0a30BYIO
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH HAYYHOM KapTHHBI MUPA;

MHTEepeC K OOyYEHMIO U TMO3HAHUIO, JH0O03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000paz0BaHNI0, 0CO3HAHHOMY BbIOOPY HANpaBIE€HHOCTH U YPOBHS 00y4€HHUS B JaJIbHENIIEM;

OBJIAJICHNE OCHOBHBIMU HAaBBIKAMU HCCJIEIOBATENILCKON NEATENBHOCTH, YCTAaHOBKA Ha
OCMBICJICHHE OIBITa, HAOJIOJIEHUHN, IOCTYNIKOB U CTPEMJIEHHE COBEPILIEHCTBOBATH IYTH
JOCTHKEHUS! MHMBH1yaJIbHOTO M KOJJIEKTUBHOTO OJ1aromnoyyus;

cOPMUPOBAHHOCTh ~ MH(POPMAIMOHHON  KyJIbTYypbl, B TOM 4YHCJI€ HaBBIKOB
CaMOCTOSITENIbHON paboThI ¢ yUeOHBIMHM TEKCTaMH, CIIPAaBOYHOU JIUTEPATypOil, pa3HOOOpa3HBIMU
cpeacTBaMu MH(GOPMALMOHHBIX TEXHOJIOTUH, a TaKKe YMEHHUS CaMOCTOSITENIbHO OINpeAessiTh
eI CBOEro OOydeHHus, CTaBUThb U (OpPMYIMpPOBaTH A ceOs HOBbIE 3ahauM B yuéde U
MO3HABATEIIbHON JIESTENIbHOCTH, pa3BUBaTh MOTHUBBI WM MHTEPECHl CBOEH IMO3HABaTEIbHOMN
JESTEIBHOCTH;

5) dopMupoBaHuS KYJbTYpPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30POBBIO,
YCTaHOBKA Ha 3J0pOBbIA 00pa3 »U3HU, B TOM YHUCJIE M 32 CUYET OCBOCHUS M COOJIIOJICHUS



TpeOoBaHUI 0€30MaCHON AKCIUTyaTallii CPEeACTB MH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHIi;

6) TPy/Z10BOT0 BOCIUTAHUS:

MHTEpeC K NPaKTHYEeCKOMY M3y4eHHI0 npodeccuii u Tpyaa B chepax npodeccuoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JIOCTHKEHMAX HAyKHM MH(OOPMATHKU M HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP M IOCTPOCHME WHAMBHUIYAJIbHOM TpaeKTopuu oOpa3oBaHUS MU
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUSA:

OCO3HAHME TJIO00ATBFHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM M IMyTed MX pEelICHUus, B
TOM 4HCJIe ¢ Y4ETOM BO3MOKHOCTEH MH(OPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTUH;

8) amanTanum K M3MEHSIIOIUMCS YCJIOBUSIM COLHATBLHOM Cpebl:

OCBOCHHME OOYyYarOIMMHUCS COLMAIBHOIO OIBbITA, OCHOBHBIX COLIMAJBHBIX pOJIEH,
COOTBETCTBYIOIIUX JEATEIFHOCTH BO3pAcTa, HOPM M IPaBWiI OOIIECTBEHHOTO MOBEACHUs, (popm
COLMAJIIBHON JKU3HU B IpyINax U COOOILECTBAaX, B TOM YHCIE CYIIECTBYIOIUX B BUPTYaIbHOM
IIPOCTPAHCTBE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpenmMeTHble pe3yJabTaThl OCBOSHHS IMPOrpaMMbl 10 HH()OPMATHUKE OTPAXKAIOT
OBJIAJICHUE YHUBEpCaIbHbIMU y4eOHBIMU JEUCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jjoruueckne aeicTBUs:

YMCHI/IC OHpC]ICJ'I?ITB IIOHATHUSA, CO31aBaThb O606HI€HI/I$I, yCTaHaBJ'II/IBaTB aHaJIOT'uH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOUPATh OCHOBAHHUS U KPUTEPUU IS KiIacCU(UKAIINHU,
yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'IeI[CTBeHHBIG CBA3H, CTpOI/ITI) JIOTUYCCKHUC paCCY)K)IGHI/Iﬂ, HpOBOI[I/ITB
YMO3aKII04YeHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTHUH) U BHIBOJIBI;

YMeHl/Ie co3gaBarh, HpI/IMeHﬂTB 158 Hp€O6pa3OBI>IBaTB 3HAK1U U CUMBOJIBI, MOACIIN U CXEMBI
JUTSI pEIIeHUs YUeOHBIX M MO3HABATEIbHBIX 33/1a4;

CaMOCTOSITENIbHO BbIOMpaTh CIOCcO0 pelieHus ydeOHOHM 3amaun (CpaBHUBATH HECKOJIBKO
BApHAHTOB peIIeHMs, BbIOMpaTh HamboJee TMOAXOMAMMA C Y4ETOM CaMOCTOSITENIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibCckue AecTBUS:

(bopMynupoBaTh BOIPOCHL, (PUKCHUPYIOIIME pa3pblB MEXKAY pEalbHbIM M JKeIaTeIbHbIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HICKOMOE H JIAHHOE;

OLICHMBAaTh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OpPMAIUIO, MOIYYCHHYIO B XOJ€
HCCIICIOBAHUS

MPOTHO3UPOBATh BO3MOXKHOE JaJbHEHINIEEe pa3BUTHE TMPOIECCOB, COOBITMM W UX
MOCIIEACTBYSI B aHAIOTUYHBIX WIIM CXOJIHBIX CUTYAIUsX, a TAK)KE BBIABUTATDH MPEATIOIO0KEHHS 00
nux paSBI/ITI/II/I B HOBBIX yCJ'IOBI/ISIX 1 KOHTCKCTAax.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JePUIIUT WH(MOPMAIUH, JAaHHBIX, HEOOXOAUMBIX IS PEIICHUs MOCTAaBICHHON
3a7a4mu;

MIPUMEHSTh pa3jINuHble METOIbl U MHCTPYMEHTHI NP MOUCKE U 0TOOpe MH(pOopMaluu 13
MCTOYHUKOB C YIETOM MPEIOKEHHON y4eOHOM 3a1auu U 3aJaHHBIX KPUTEPUEB;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH HHGPOPMAIUIO
pa3INYHBIX BUAOB M (POPM IPEICTABICHUS;



CaMOCTOSITENILHO BBIOMpAaTh ONTHUMAJbHYIO ()OpMY TMpenCTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh  pEIlaeMble 33Ja4d  HECIOKHBIMH  CXEMaMH, JuarpaMMaMH, WHBIMH
rpaduueckuMu 00BEKTAMU M UX KOMOUHAIUSMU;

OLICHUBATh JOCTOBEPHOCTH MH(MOPMALIMH 110 KPUTEPUSIM, TPEIUIOKEHHBIM YIUTEIIEM WU
c(OpPMYITMPOBAHHBIM CAMOCTOSTENIBLHO;

3¢ PEKTUBHO 3aTIOMHHATH U CHCTEMATU3UPOBaTh HH(OpMALIHIO.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbI€e HeiiCTBUS

OO0uenne:

COMOCTABJISITH CBOM CYXICHHS C CYXKIEHUSMU JIpYIMX YYacTHMKOB JHAJiora,
00Hapy>XMBATh Pa3IUUNe U CXOACTBO IMO3UIIUIA;

nyOJMYHO  TPEJICTaBISATh  Pe3yabTaThl  BBIIIOJIHEHHOTO  OMbITa  (IKCIEPHUMEHTa,
MCCJIEI0BAHMUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpPATh (GopMaT BBICTYIUICHUS C Y4E€TOM 3a/ay MPE3CHTALUU |
oco0eHHoCTEH AyAUTOPUN U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U IMCbMCHHBIC TCKCTHI C
HCIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTEpUasOB.

CoBMecTHasi 1eATeIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIUBUIYATbHOW pabOThHI MpH
peleHr KOHKPETHOW MPOOJIeMbI, B TOM YHCIIE IPU CO3/IaHUH WH(POPMAIIMOHHOTO MPOIYKTA;

MPUHUMATH 1€b COBMECTHOW WH(MOPMAIMOHHON AEATEIbHOCTH MO cOopy, oO0paboTke,
nepenaye, Gopmanuzanuu WHPOPMALNHU, KOJUIEKTUBHO CTPOUTH JEHCTBHA MO €€ JOCTH)KEHUIO:
pacrpenensiTh Poiu, JOroBapUBaThCs, 00CYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBITIOJHATh CBOIO 4acTh pabOThl ¢ MHQOpMAIMed Wi HH(OOPMAIMOHHBIM TPOIYKTOM,
JIOCTUTAsi KAYeCTBEHHOTO Pe3yJibTaTa 10 CBOEMY HANPABICHHUIO U KOOPIAMHHUPYS CBOU JIEHUCTBUS
C ApYIrvuMHU YWICHAMU KOMAaHAbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIa/a B 0OUIMiI MHGOPMAIMOHHBIN MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBHS;

CpPaBHUBATh pE3yJbTaThl C MCXOJHOM 3ajaueil M BKJIAJ Ka)XXJOr0 4YJI€HAa KOMAaHJbl B
JIOCTHDKCHHE PEe3yJIbTaTOB, pa3/eNisiTh c(epy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K
MPEJAOCTABICHUIO OTYETA TIEPE]T TPYIIIOi.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranusauus:

BBISIBJISAT B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIeMbl, TPEOYIOIIHE PELICHHUS;

OPUEHTUPOBATHCSA B PA3IUYHBIX MOAXOJAaX K MPUHATHIO pelleHuN (MHAWBUIYyaJIbHOE
IIPUHSTHE PELLICHUN, IPUHATHE PELICHNUN B IPYTIIIE);

CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM pEIIeHUs 3ajaud (WM €ro 4acTh), BbIOMpaTh
crnoco0 pemeHus y4yeOHOW 3amaud ¢ Y4€TOM HMMEIOIIUXCS PECYypcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBATH Mpe/IaraéMble BAPUAHThI PELICHU;

COCTaBIATh IUIAH JEHCTBUM (IUIaH peaau3allid HAMEUEHHOIO aJrOpuTMa pEIIeHUs),
KOPPEKTUPOBATh MPEUIOKEHHBIN aIrOpUTM € YIETOM TMOITYYEHUS HOBBIX 3HaHUN 00 M3ydaeMoM
00BEKTE;

IIPOBOAMTDH BBHIOOP B YCIOBUSIX NMPOTHUBOPEUNMBON MH(GOpPMalMu U OpaTh OTBETCTBEHHOCTH
3a pelleHue.

CamokoHTpoJIb (peduiekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U pedIeKCHH;

JlaBaTh OLEHKY CUTYallH U Mpe/jiarath IiaH e€ N3MEeHEeHUS;

YUUTBIBaThb KOHTEKCT W MPEABUAETb TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IpHU
pelnieHny yuyeOHOH 3a7auu, alaliTUPOBATh PELIEHUE K MEHSIOIIMMCS 00CTOSTEIbCTBAM;

OOBSICHATh TNPUYMHBI JOCTHKEHHS (HEIOCTH)KEHHUS) pe3yiabTaToB HH(OPMAIIMOHHON
NeSITEIbHOCTH, J1aBaTh OLIGHKY IPHOOPETEHHOMY OMNBITY, YMETh HAaXOIUTh IO3UTHUBHOE B
IIPOU3OIIEAIIEH CUTYALINH;



BHOCHUTH KOPPEKTUBHI B ICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHUBIIIHXCS

CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSM.

IMOUMOHAIbHBIN HHTEJVIEKT:

CTaBUTH ce0s1 Ha MECTO JAPYTOro YeIOBEeKa, IOHUMATh MOTHUBbBI U HAMEPEHHUS JIPYroro;

IIpunsTHe ceds u APpyrux:

OCO3HABaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT AaXXE€ B YCIOBUSX OTKPBITOrO
JIOCTYTIA K JIF0OBIM 00bEMaM HH(POPMAIIUH.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yduenus B 9 kiacce y ooydarorierocs 0yayT copMUpOBaHBI CICTYIOIINE YMCHHUS:

JIEMOHCTPHPOBATh BJIAJICHUE TIOHATUSIMU «MOJIENbY, «MOJICITUPOBAHUE)»: PACKPBIBATH HX
CMBICJI, OMpEIENATh BUIBl MOJIENEH, OLEHHWBATh COOTBETCTBHE MOJEIH MOACITUPYEMOMY
O00BEKTY M IEISIM MOJACITUPOBAHMS, UCIIOIb30BaTh MOICITUPOBAHHUE Il PEUICHUs Y4eOHBIX U
MPAKTUYECKUX 3a7a4;

co3llaBaTh OIHOTAONMYHYIO 0a3y HaHHBIX, COCTaBJISATH 3alpochl K 0a3e JaHHBIX C
MOMOIIIBIO BU3YAJILHOTO PEIaKTOpa;

JIEMOHCTPHPOBAThH BIIAJICHUE TEPMUHOJIOTHEH, CBSI3aHHOU ¢ Tpadamu (BepmuHa, pedpo,
yTh, AJIMHA peOpa U MyTH) U JepEeBbsIMU (KOPEHb, JIUCT, BHICOTA IEPEBA);

MCTIOJIB30BaTh Ipadbl M AEPEBHS JJISI MOJICIMPOBAHUS CUCTEM CETEBON U MEePapXHUYECKON
CTPYKTYpbI, HAXOAUTh KpaTyalliuii MyTh B 3aJaHHOM Tpade, BBHIYUCIATH KOJIMYECTBO MyTel
MEXIy JBYMsl BEpIIMHAMH B HAIpPaBICHHOM AaIMKJINYeCKOM rpade, BBIIOIHATE Iepedop
BapHAHTOB C MIOMOIIIBIO JIEPEBA;

CTPOUTH HECIIOKHBIE MATEMAaTHUECKUE MOJICII U UCITIOIB30BaTh UX JUIS PEIICHUS 3a/1a4 C
MOMOIIBI0 MaTEMaTHYECKOT0 (KOMMBIOTEPHOTO) MOAETUPOBAHUS, IOHUMATh CYIIHOCTh ATAlOB
KOMITHIOTEPHOTO MOJICIMPOBAaHUS (TIOCTAHOBKA 3aJ]lau, MOCTPOSHHE MAaTEMaTHYeCKOW MOJIENH,
porpaMMHasi pean3alus, TECTUPOBAHKE, MMPOBEJACHUE KOMITBIOTEPHOTO HKCIIEPUMEHTA, aHaTH3
€ro pe3yJabTaTOB, YTOYHEHUE MOJICIH);

pa30buBaTh 337241 Ha MO/13a/1a4H; CO3/1aBaTh U OTIAXXUBATh MPOTPAMMbl HA COBPEMEHHOM
SA3bIKE€ TMporpaMMupoBaHus oOmiero HazHaueHus (Python, C++, Java, C#), peanusyromiue
QITOPUTMBI  00paOOTKM YHCIOBBIX JAaHHBIX C HCIOJIB30BaHUEM TMOINpOrpamMm (Mpouesyp,
yHKIHiT);

COCTaBJIATh W OTJIAXXUBATh MPOTPAMMBI HA COBPEMEHHOM SI3bIKE MPOTPAMMHUPOBAHUS
o0I1ero Ha3HAYeHHs U3 MPUBEIEHHOTO BHINIE CIMCKA, PEATH3YIOIINe HECIOKHBIE PEKYPCHUBHBIE
AITOPUTMBI;

COCTABIISITh M OTJQKUBATh TPOTPAMMBI Ha COBPEMEHHOM S3bIKE IPOTPAMMHUPOBAHHS
o0IIero Ha3HaueHUsl M3 MPUBEAEHHOTO BHINIE CIHCKA, PEATU3YIONINE alTOPUTMBI COPTHPOBKU
MacCHBOB, TBOMYHOTO TIOMCKA B YIIOPSIIOYEHHOM MacCHBE;

COCTaBJATh W OTJIAXUBATh MPOTPaMMbl Ha COBPEMEHHOM S3BIKE MPOTPAMMHPOBAHUS
o0mIero Ha3HaueHWsI W3 TPUBEACHHOTO BHINIE CITMCKA, PEATH3YIONINE OCHOBHBIC aITOPUTMBI
00paboOTKM TBYMEpPHBIX MAacCHBOB (MaTpHII): 3aMOJHEHHE BYMEPHOTO MAacCHBa CIy4ailHBIMHU
YHCIaMH M C HCIIOJIb30BaHHEM (DOPMYJI, BBIUYUCIEHHE CYMMBI JJIEMEHTOB, MaKCHMAalIbHOTO U
MUHUMAJIBHOTO 3HAYSHHI SJIEMEHTOB CTPOKH, CTOJIOIA, TMana30Ha, MOUCK 3aJaHHOTO 3HAYCHHS;

COCTABIISITh W OTJQKUBATh TPOTPAMMBI Ha COBPEMEHHOM SI3BIKE MPOTPAMMHPOBAHUS
o0IIero Ha3HA4YeHUs W3 TPHUBEAEHHOIO BBIIIE CIHHCKA, PEATU3YIOIIME MPOCTble NPUEMBI
JTMHAMAYECKOTO MPOTPaMMHUPOBAHHS;

BBIOMpATh CIOCOO TPEICTaBICHHs JaHHBIX B COOTBETCTBHM C IOCTABIICEHHOW 3amadeit
(Tabnuibl, cxeMbl, TpaduKU, TUarpaMMbl) ¢ UCIIOJIB30BAaHUEM COOTBETCTBYIOIIUX MPOIPaMMHBIX
CpenCcTB 00pabOTKHU JTaHHBIX;

HCIIOB30BaTh ISl 00pPa0OTKU JAaHHBIX B AJIEKTPOHHBIX TAaOJIHIIAX BCTPOCHHBIC (DYHKIIHMH
(cymmMupoBaHUE U MOJCUET 3HAYCHHI, OTBEUAIONINX 3aIaHHOMY YCJIOBHIO);



UCIOJIb30BATh YHCICHHBIE METOJBI B 3JCKTPOHHBIX TaOJIMIaX Ui pelieHHs 3aaad U3
pasHbIX IPEIMETHBIX 00JacTeil: YMCIEHHOTO MOJEINPOBAHUS, PELICHNs YpPAaBHEHUM U IOMCKa
ONTUMAJIbHBIX PEIICHUN;

pa3pabarbIBaTh BeO-CTPaHUIIbl, COAEPIKAIINE PUCYHKH, CIIUCKU U TUIIEPCCHUIKH;

NPUBOANTH TNpHUMEPHl chep NPpoPecCHOHATBHON JESITEIbHOCTH, CBS3aHHBIX C
UH(POPMATUKOIA, IIPOrpaMMUPOBAHUEM u COBPEMEHHBIMH UH(POPMALIMOHHO-
KOMMYHUKAIIUOHHBIMH T€XHOJIOTHSIMU;

IPUBOANUTH TPUMEPBl IEPCIEKTUBHBIX HANPABICHUH pa3BUTHS HHPOPMALMOHHBIX
TEXHOJIOTHH, B TOM YHCJIe UICKYCCTBEHHOTO MHTEIJIEKTAa U MAITMHHOTO 00Yy4eHUS;

pacro3HaBaTh IIONBITKM UM IpPeNyNpekIaTb BOBJIEYEHUE Cce0s U  OKPYXKAoIUX B
JECTPYKTUBHBIC M KPUMUHAIbHBIE (POPMBI CETEeBOW aKTMBHOCTH (B TOM 4HCIIe KHOepOyJUIMHT,
(buImHr).

TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC
e KoauyecTBo yacoB
i HaumeHoBaHue pa3jiejioB U TeM NPOrpaMMbl Beero Ipakr.
padoThI

Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 ‘ DIEMEHTBl MATEMATUYECKOM JIOTUKH 4
Hroro no pazneny 4

Pa3znesa 3. AiiropuT™Mbl 1 MIPOrpaMMHpPOBaHNe
2.1 | S3BIK mporpaMMHpOBaHUS 3 1
2.2 | Pa3paboTka aropuTMOB U IPOTrpaMM 5) 3
Wroro no pazneny 8 4
Pasnen 3. UndopmanmoHHbie TEXHOJTOTHHN
3.1 | DnekTpoHHbIE TaOJIUIbI 2 2
3.2 | UudopmalinoHHbIE TEXHOJIOTUN B COBPEMEHHOM 3 2
o01iecTBe

Hroro no pazgeny 5 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 17 8




YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
IMPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

bocoga JI.JI. UndopmaTuka. 7-9 kiacc
Cemaxun N.I'. Undopmaruka. [Ipodunsublil ypoBens. 7-9 kiacc

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

Nudopmaruka. YMK miis ocHoBHO# 1mikoutbl: 7 — 9 kimacesl (OI'OC). Meroaudeckoe
nocobue st yuurtess. Y rryonéHHbIH ypOBEHb
[MomsixkoB K.1O. IIporpammupoBanue. YuebHoe nocodue B 4 4acTsix.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Poccuiickas anekTpoHHas 1mikosa - https://resh.edu.ru

«EnuHoe okHO gocTymna K 00pa3oBaTeabHbIM pecypcam»- http://windows.edu/ru
«EnuHas xoyutekius muppoBbIX 00pa30BaTEIbHBIX PECYPCOB) -
http://schoolcollektion.edu/ru

«DenepanbHbIi IEHTP WHPOPMAIIMOHHBIX 00Pa30BaTEIbLHBIX PECYPCOBY -
http://fcior.edu.ru,http://eor.edu.ru

OI'BHY «®UIIN» https://fipi.ru

Caiit MunucrepcTBa o0pa3oBanus u Hayku PD http:// www.mon.gov.ru

Caiit Poco6pazoBanus http://www.ed.gov.ru

®enepanbHblil nopran «Poccuiickoe odpazoBanue» http://www.edu.ru
Poccuiickuit oOpazoBarenbubiit moptan http://www.school.edu.ru

KaTtanor y4eOHBIX U3AaHH, STIEKTPOHHOTO 000PYAOBaHHUS M HJIEKTPOHHBIX
00pa3oBaTeNbHBIX pecypcoB JuIst oouiero oopasosanus http://www.ndce.edu.ru
[IxonpHBIN TOpTan http://www.portalschool.ru

®denepanbHbiit noptan «MHPOpMaIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUU B
obpaszoBanuu» http://www.ict.edu.ru

Poccuiickuit mopran oTkpeIToro oopasonanus http://www.opennet.edu.ru
["azera «1 ceHTs0psi» www.lseptember.ru

XKypnan «Hayka u o6pazoBanue» www.edu.rin.ru

Caiit uznarensctBa «Benrana-I'pad www.vgf.ru

Caiit m3natenscTBa «JIpoda» www.drofa.ifabrika.ru



http://www.vgf.ru/
http://www.drofa.ifabrika.ru/
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