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HOACHUTEJBHASA 3AIINCKA

Pabouas ImporpamMma CoCTaBJICHA B COOTBCTCTBUU CO CICAYIOITNMHU HOPMATUBHBIMHA

AJOKYMCHTaMU:

®enepanbubiM 3akoHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Denepanuny;

[Tpukazom Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «OO6 yTBepkIeHUU
dbenepasibHOM 00pa30BaTENBLHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 0Opa30BaHUs»;
®denepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOIO
oO1iero o0pa3oBaHus, yTBEPKIACHHBIM MprKazoM MunnpocernieHus ot 31.05.2021
Ne 287;

[TopsinkoM opraHu3allid M OCYIIECTBJICHHUS 00pa30BaTEIbHON JEATEILHOCTH IIO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MIporpaMMaM — 00pa30BaTeIbHBIM MIPOTpaMMaM
HA4yaJIbHOrO OOIIEr0, OCHOBHOIO OOINEro M CpeAaHero oomiero oOpa3oBaHMs,
YTBEPKIAECHHBIM ITprKazoM Munnpocsenienus ot 22.03.2021 Ne 115;

[Ipukazom MunucrepctBa IlpocBemenus P® Ne 858 or 21.09.2022 «O06
YTBEPXKJICHUU (peAepaTbHOTO MEPEUHs YUeOHUKOB, TOMYIIEHHBIX K UCIOJIb30BAHUIO
IpU peann3aluyd MUMEIOIUX TOCYJapCTBEHHYIO AKKpPEIUTAlUI0 00pa30BaTENIbHBIX
MpOrpaMM HayaJbHOI0 00IIIET0, OCHOBHOT'O OOIIIETO, CPEIHETO 00IIero 00pa3oBaHus
OpraHu3alUsIMH,  OCYLIECTBISIOMIMMUA  OOpa30BaTEIbHYI  JIEATEIbHOCTh U
YCTaHOBJICHUSI IPEICITBHOTO CPOKA UCIIOJIH30BAHUS UCKIIFOUEHHBIX YIYEOHUKO
[Tpukaszom MunncrepctBa obpazoBanus U Hayku P® ot 09.07.2016 Ne 699 «O6
YTBEP)KJICHUH TIEPEUHS OPTaHU3aI|i, OCYIIECTBISIONINX BBITYCK y4€OHBIX TOCOOUIA,
KOTOpbIE  JIOMYCKAIOTCS K  HUCIOJIb30BAHUIO TIPH  pealiu3allid  MMEIOIIUX
rOCYJapCTBEHHYIO aKKpEAUTAIMI0 O00pa3oBaTEIbHBIX MPOrpaMM HA4yajJbHOTO
o0111ero, CpeIHero 00IIEero, OCHOBHOTO OOIIEro 00pa30BaHUs»;

VYcraBom ['ocynapcTBEHHOTro OIOMKETHOrO OO0LIC00PA30BATENBLHOTO YUPEKICHUS
cpenHei obmeoopazoBaTenbHOM mKoJbI Ne 99 « CTAPT» Iletporpanckoro paiioHa
Cankr-IletepOypra;

OcHOBHOI 00pa3oBaTeNbHON MTPOrpaMMOil OCHOBHOTO 0011ero oopazoanus [ bOY
mkoibl Ne 99 «CTAPT» Ilerporpanckoro pationa Cankrt-IleTepOypra,
YTBEPKIEHHOM nprKkazoM aupekropa oT 31.08.2023 Ne 12/23-0O/1;

[Tonoxenuem 0 pabouux mporpaMMax y4eOHBIX MPEAMETOB, yUeOHBIX KypPCOB (B TOM
yucie BHEYpouHoil estenbHocTH), [ BOY mkomast Ne 99 « CTAPT»

[Terporpanckoro paiiona Cankr-IleTepOypra, yTBep>KIeHHBIM MPUKA30M JUPEKTOPA
ot 31.08.2023 Ne 12/23-O[.
[Iporpamma mo mHpopmMaTHKe Ma€T MpEACTaBICHUE O IENSIX, OOIIeH CTpaTeruu

o0yuyeHHsI, BOCIIMTAHUS M Pa3BUTUSA OOYydYaIOUIMXCS CpPEACTBaMU WH(POPMATHKH Ha
yrayOia€HHOM ypOBHE, YCTaHABIMBAET 00s3aTeNbHOE MPEAMETHOE COJIEpiKaHue,
IpelyCcMaTpuBaeT €ro CTPYKTypUpPOBAaHHME TO paslieiaM © TeMmaM, OIpeaesseT
pacripesielieHre ero mo kjiaccam (roiam U3y4yeHus).

[Iporpamma 1o wHGOpPMATHKE OMpPENeNseT KOJUYSCTBEHHBIE M KauyeCTBEHHBIE

XapaKTCPUCTUKHU y‘l€6HOFO MaTcpuaga g KaXaoro roga u3ydcHus, B TOM 4YHCJIC ™™~
COACPIKATCIbHOTO HAIIOJIHCHUA PAa3HOTO BUJAa KOHTPOJIA (HpOMC)KYTO‘IHOfI aTTcCTa



00y4aromuxcsi, BCEPOCCUUCKHX MPOBEPOUYHBIX pPabOT, TOCYAapCTBEHHOW HWTOTOBOU
arrectanuu). [IlporpaMmma mno wuH}OpMaTHKE SBISIETCS OCHOBOMW JJIsi COCTABIICHUS
ABTOPCKUX Y4YEOHBIX MpOrpaMM U YYE€OHHUKOB, TEMATUYECKOTO IUIAHUPOBAHUS Kypca
YUYUTEJIEM.

LenssMu m3yuyeHuss MHOOPMATUKA Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
SIBJISIFOTCSI:

(GopMupoOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HaykKu UHOOPMATUKH, JOCTHXKCHHUSM HAyYHO-TEXHHUYECKOTO
mporpecca W OOIIECTBEHHOW TMPAKTHKH, 3a CUYET pa3BUTHUS MPEACTaBICHUN 00
uHDOpMaAIIMU KaK O BaXHEHIIEM CTPATErMUYEeCKOM pEcypce pa3BUTHUS JIMYHOCTH,
rocyJapcrtBa, OOIIECTBa, TMOHMMaHUE pPOJM  HHGOPMAIMOHHBIX  IPOIIECCOB,
MH(POPMAITMOHHBIX PECYPCOB U MH(DOPMALIMOHHBIX TEXHOJIOTUN B YCIOBUAX HU(PPOBOI
TpaHchopMaIii MHOTUX cdep KU3HU COBPEMEHHOTO 00111eCTBa;

pa3BUTHUE  AJNTOPUTMHYECKOTO  MBIIUICHUST KaK  HEO0OXOAUMOIO  yCJIOBHS
podeCCUOHAIBHOM JIEATEIbHOCTY B COBPEMEHHOM HH(POPMAIMOHHOM OOIIECTBE,
MIPEANOIAraoiero CocoOHOCTh 00yYaroIerocs pa3oMBaTh CIOXKHbBIC 3a7a4d Ha OoJee
MpOCThIE MOJ3a/1a4d, CPAaBHUBATh HOBBIE 3a/Jayd C 33Ja4aMu, PEIIEHHBIMHU paHee,
ONPENEIIATh IIard sl JOCTH>KEHUS PE3YJIbTaTa U TaK JaJiee;

dbopMupoBaHHEe UM  pa3BUTHE KOMIICTCHIIMH  OOydJaromuxcs B 00JacTH
UCIIOJIb30BaHUsl HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCIIE
3HaHWI, YMEHUH M HaBBIKOB pabOThl ¢ MH(OpManuen, mporpaMMHpPOBaHUSA,



KOMMYHHMKAI[MM B COBPEMEHHBIX LHU(POBBIX Cpelax B YCIOBUSIX OOECHEUYeHHUs
UH(GOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTU 00YYaroIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M HM30HMPATEIILHOTO OTHOIIEHUS K HMH(OpMAaLUU C
y4€TOM TIPABOBBIX M DJTUYECKUX AaCMEKTOB €€ paclIpOCTPaHEHUs, CTPEMIICHUS K
NPOJOJDKEHUI0  00pa3oBaHMsi B 0o0dacTM  HMHMOPMALMOHHBIX  TEXHOJOTHUH U
CO3HUIaTEIbHOMN IEATEIHHOCTH C MPUMEHEHHEM CPEICTB MHPOPMAIITMOHHBIX TEXHOJIOTHH.

HNupopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYITHOCTb MH(POPMATHKH KaK HAYYHOU TUCIUIUIMHBI, U3y4Yalolleil 3aKOHOMEPHOCTH
OpPOTEKaHUs Y BO3MOXKHOCTH AaBTOMAaTH3allud WHGOPMAIMOHHBIX IPOLIECCOB B
pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH IPUMEHEHUSI UHPOPMATUKH, MPEKIE BCEr0 MHOOPMAIMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COLIMATIbHYIO CeEpy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHGOpMAaTUKW M HMH(OpPMALMOHHOU
JESITEIbHOCTH.

N3ydyenne mH(GOpPMATUKU OKa3bIBA€T CYLIECTBEHHOE BIMSHHME Ha (OPMUPOBAHUE
MHUPOBO33PEHHUST O00YYarOMIeToCs, €r0 >KU3HEHHYIO TO3HIINI0, 3aKJIaJbIBAET OCHOBBI
NOHMMAHUSA TPUHUUIOB (YHKUMOHUPOBAHUS U MCIOJIb30BaHUS WH(GOPMALMOHHBIX
TEXHOJIOTHH Kak HEOOXOAMMOTO WHCTPYMEHTa MPAKTUUYECKH JIIOO0OW NeATeIhbHOCTH U
OJTHOTO M3 HauOojee 3HAUMMbBIX TEXHOJOTMYECKHX JOCTUKEHUH COBpeMEHHOU
HUBWIN3aUU. MHOrue mnpeaMeTHbIE 3HAHUS M CIIOCOOBI JESTEIbHOCTH, OCBOCHHBIC
0OydJaromuMHUCs MPH U3YYeHUH MH()OPMATHKHU, HAXOAIT MPUMEHEHHE KaK B paMKax
o0pa30BaTeNbHOrO IMpoliecca MpU U3YYEHUHM IPYIHMX NpPEeIMETHBIX oOyiacTell, Tak U B
WHBIX XKU3HEHHBIX CHUTYaIUSAX, CTAHOBATCS 3HAYUMBIMH IJIs1 (DOPMHUPOBAHHS KAaYEeCTB
JMYHOCTH, TO €CTh OPUEHTHUPOBAHBI HA (HOPMUPOBAHHE METAPEIMETHBIX U TUIHOCTHBIX
Pe3yJIbTaTOB OOyUYCHHUS.

OcHoBHbIE 3amaun  yueOHoro npeamera «MHdopmatuka» — chopmupoBath y
00yJaroIMXCs:

MMOHUMaHUE TIPUHITUIIOB YCTPOUCTBA M (PYHKITMOHUPOBAHUS OOBEKTOB MU(PPOBOTO
OKpY)XEHHMsI, TPEJCTABICHUS OO0 HCTOPUM M TEHACHUUAX pPa3BUTUS HHPOPMATHKU
nepuojia 1udpoBoit Tpanchopmaluu COBpeMEHHOTO OOIIIECTBA;

BJlaJieHue 0a30BbIMH HOpMaMu HH(OPMALMOHHOW STHKM W TpaBa, OCHOBAMH
WH(POPMAIIMOHHON 0€30MacHOCTH, 3HAHUS, YMECHHSI M HABBIKM TPaMOTHOW MOCTAHOBKH
3a]1a4, BO3HUKAIOMIUX B MPAKTHUUYECKON NEATEIbHOCTH, JUISI MX PELICHUS C TOMOIIBIO
MH(GOPMALIMOHHBIX TEXHOJIOTUH, YMEHMS M HaBBIKM (OPMATU30BAHHOTO OIUCAHUS
MOCTaBIICHHBIX 3a7a4;

0a3oBble 3HaHUA 00 WHGOPMAIMOHHOM MOJEIUPOBAHUU, B TOM YHUCIE O
MaTEMaTUYECKOM MOJICJIMPOBAHUY;

3HaHHE OCHOBHBIX QJITOPUTMHUECKHUX CTPYKTYpP M YMEHHE MPUMEHSTHh 3TU 3HAHUS
JUTSl TOCTPOEHHUSI AITOPUTMOB PEILICHUS 3aa4 M0 X MaTeMAaTUYECKUM MOJIENSM;

YMEHUS U HABBIKH COCTABJICHHUS MPOCTBIX MPOrPAMM MO MOCTPOSHHOMY AJITOPUTMY
Ha OJTHOM U3 A3BIKOB MMPOrPAaMMUPOBAHUS BICOKOTO YPOBHS;



YMEHUS YU HaBBIKH 3(PPEKTUBHOTO MCTOIB30BAHMS OCHOBHBIX THIIOB IMPUKIIATHBIX
nporpamMMm (TIPWIOKEHUH) 0OIero Ha3HaYeHUs W WHOOPMAIIMOHHBIX CHUCTEM JIJIS
pELIEHHUs C UX MOMONIBIO MPAKTUYECKUX 3a]1a4;

YMEHHE rPaMOTHO UHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS MPAKTUYECKUX 3a]1a4 C
MOMOIIBI0O MH(MOPMAIMOHHBIX TEXHOJOTHH, MPUMEHATH MOJYYEHHBIE PE3YJbTAaThl B
IIPAKTUYECKOU AEATEIIBHOCTH.

IHeru w 3amaun w3ydeHUss HWHPOPMATHKH HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs OMPEACISIOT CTPYKTYPY OCHOBHOIO COJEp>KaHUs y4eOHOro IpeameTa B
BHJIC CJICIYIOIINX YETHIPEX TEMATUYECKUX Pa3ICNIOB:

1upoBasi IpaMOTHOCTb;

TEOPETUUECKHE OCHOBBI UH(POPMATUKH;

ITOPUTMBI U TPOrPAMMHUPOBAHNE;

MH(POPMAITMOHHBIC TEXHOJOTHUH.

B cucreme oOmiero o6pazoBanust nHGOpMaTHKa MPU3HAHA 0053aTEIbHBIM Y4eOHBIM
MIPEAMETOM, BXOJISAIIUM B COCTaB MpeAMETHON o0nacTu «MareMaTrka u uHGOpMaTHKay.
OI'OC OO0 mpegycMoTpeHbl TpeOOBaHUSI K OCBOCHHIO MPEIMETHBIX PE3yJIbTAaTOB IO
uHpopmaTuke Ha 0a30BOM U YIITyOJIEHHOM YPOBHSIX, UMEIOIIUX 00IIIee COIepKaTEIbHOE
SIPO U COTJIACOBAHHBIX MEXAY CO00i. DTO MO3BOJISIET PEAIM30BHIBATH YIIyOJIEHHOE
u3yyeHue HUHPOPMATUKH KaK B pPaMKax OTACIbHBIX KJIAaCCOB, TaK M B paMKax
WHJUBUTyIBHBIX 00pa30BaTENbHBIX TPACKTOPUH, B TOM YHCJIE HCIIOJB3YS CETEBOE
B3aMMOJCHUCTBUE OpraHU3alMili W JUCTAaHUMOHHBIE TexHoJoruu. I[lo 3aBepiueHun
peanu3alyd TpOorpaMM YIIIyOJIEHHOTO YpPOBHA OOydYaroliuecss CMOTYT JieTajbHee
OCBOUTH MaTepuan 0a30BOro YpOBHS, OBJAAECTh PACUIMPEHHBIM KPYroM TIOHSTHH U
METOJIOB, pelIaTh 3a/1a4yu 00Jie€ BBICOKOTO YPOBHS CIOKHOCTH.

OO6miee uymciio YacoB M3y4eHHs MHPOpMATUKH B § Kiacce — 68 yacoB (2 daca B
HEJIEIIIO).



COILEPKXAHUE OBYYEHUSA
8 KUIIACC

Teopernueckue 0CHOBbI HH(POPMATUKH
[To3urmonHble W HEMO3UIIMOHHBIE CHUCTEMBI cumcieHus. AndaBut. OcHOBaHHE.
Pa3eépuyras ¢dopma 3ammcu uucna. llepeBog B JECATHUHYHO CHCTEMY 4YHCET,
3allUCaHHBIX B JIPYTUX CUCTEMaX CUUCIICHMUSI.
PumMckas cucteMa cUMCIIeHHS.

JIBonuHasg cucreMa cuucieHus. llepeBos HaTypaJbHBIX 4YHCET B JIBOMYHYIO
cucrteMy cuuciaeHus. BoceMepuuHas cucrema cuucieHus. llepeBox uumcen us
BOCBMEPUYHOM CHUCTEMBl B [JBOMYHYI0 U JECATUYHYIO CHUCTEMbl M OOpaTHO.
[IlecTHaanaTepuyHas cucreMa cuucieHus. llepeBon yucen W3 IMIECTHAALIATEPUYHOU
CUCTEMBI B IBOUYHYIO, BOCBMEPUUYHYIO U JECATUUHYIO CUCTEMbI U 0OpaTHO.

ApudmMernueckre onepanuu B ABOUYHON CUCTEME CUHCIICHHUS.

[IpencraBnenue MeNbIX Yrces B P-WaHBIX cucTeMax cuuciaeHus. ApudMeTHIecKue
orepanuu B P-MuHbIX cucTeMax CUMCIICHUS.

Jlornyeckue  BbICKa3biBaHUS.  Jlormueckue  3HAYEHHS  BBICKA3bIBAHUU.
DOneMeHTapHble U  COCTaBHbIE BBICKa3biBaHMs. Jlormdyeckue oOmnepanuu:  «m»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOKEHHUE), «UITN» (TU3bIOHKIINS, JOTUYECKOE CI0KEHUE),
«Hey (JJOTUYECKOE OTPUIIAHUE), KUCKITIOUAIOIIee WM (CI0KEHUE TT0 MOIYJIIO 2),

«UMIUTUKAIUs»  (CIeIOBAaHUE), «OKBUBAICHIUS» (JIOTMYECKass PaBHO3HAYHOCTH).
[Ipuopurer normyeckux omnepaunii. OmnpeneneHne HMCTUHHOCTH  COCTAaBHOTO
BBICKA3bIBAHUS IIPM  M3BECTHBIX 3HAYEHUSIX HCTUHHOCTH BXOMSIIMX B  HETO
AJIEMEHTAPHBIX BBICKA3bIBAHUM.

Jlornueckue BolpakeHus. [IpaBuna 3anucu gorudeckux BoipaxkeHuil. [loctpoenue
Ta0NIUL UCTUHHOCTH JIOTMYECKUX BBIPAXKEHUH. YTPOUIEHUE JOTHYECKUX BBIPAKEHUU.
3akoHbl anredpbl JOTUKU. [locTpoeHue JIOrMYecKMX BBIpAKEHUUA MO Tabiauue
MCTUHHOCTH.

Jlormyeckue 31e€MEeHThI. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBAMH KOMIIBIOTEPA.

Cymmarop.

AJITOPUTMBI H IPOrPAMMHMPOBaHHE
S3p1k nporpammupoBanus (Python, C++, Java, C#). Cucrema mporpaMMupOBaHHUS:
peIaKkTop TEKCTa MporpaMM, TPaHCIATOP, OTIa UHK.
Ilepemennas: Tum, wums, 3HaueHue. Llenble, BENIECTBEHHBIE U
CHUMBOJIbHBIC ITIEPEMECHHBIE.



Onepatop mnpucBauBaHus. ApU(METHYECKHE BBIPAKEHHUS U MOPSJAOK UX
BbiunciaeHus. Onepanuu ¢ LENbIMM YUCIaMU: LIEJOYUCICHHOE IEJIEHUE, OCTATOK OT
nenenus. [IpoBepka 1e1MMOCTH OJHOTO LIEJIOr0 YMCIIa Ha IPYroe.

Omnepanuu ¢ BelecTBEHHBIMU YUClIaMu. BcTpoeHHbIE QyHKITUH.

Crnyuaiinble (TICeBIOCIIyYaliHbIE) YHCIIA.

BetBnenus. CocraBHbl€ yCIOBUS (3alUCh JIOTMUECKUX BBIPAKEHUN HA U3y4aeMOM
A3bIKE MporpaMMHpoBaHusi). HaxoxneHne MUHHUMyMa U MakCUMyMa M3 JIBYX, TPEX U
4eThIpEX ymceln. Pemenue KBaapaTHOro ypaBHEHHS, UMEIOLIET0 BEIIECTBEHHbBIE KOPHHU.
Jlornueckue nepeMeHHbIE.

JuanoroBast OTJIaJKa MPOrpaMM: MOIIArOBOE BBIMOJHEHUE, TPOCMOTP 3HAYEHUU
BEJIMYMH, OTJIa/I04HbII BBIBOJ], BBIOOP TOUKU OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputMm EBKiMza Ay HaxoKIEHUS HAaUOOJBUIEro OOLIEro
JENHUTENs JIBYX HaTypallbHbIX uHcesl. Pa3OueHue 3amucu HaTypajJbHOTO 4YuUCIa B
MO3ULIMOHHOM CUCTEME C OCHOBAHUEM, MEHBIIIMM WM paBHBIM 10, Ha OTAENbHBIE HUPPBHI.
Pa3no)xeHne HaTypaJIbHOTO YMCia Ha IPOCThIE COMHOXKHUTEIN.

[ukn ¢ nepeMeHHON. AJITOPUTM NMPOBEPKU HATYPAIBHOTO YKCIIA HA MIPOCTOTY.

Ananu3 anroputmoB. OnpeneneHre BO3MOXKHBIX Pe3yJIbTaTOB pabOThl alropuTMa
Ipy 33JaHHOM MHOXECTBE BXOJHBIX [AHHBIX, OMNPEIEICHUE BO3MOXXHBIX BXOJHBIX
JAHHBIX, IPUBOJAILMX K JAHHOMY PE3yJIbTaTy.

OOpaboTka TMOTOKAa JIaHHBIX: BBIYHMCIEHHE KOJHUYECTBA, CYMMBI, CPEIHErO
apu(pMETUYECKOTO, MHUHUMAJIBLHOTO M  MaKCUMAJbHOTO 3HAYEHUW  BJIEMEHTOB
MOCJIEIOBATEIbHOCTH, YAOBIETBOPSIOIMX 3aJaHHOMY YCJIOBHIO.

OO0paboTka CUMBOJIBHBIX JaHHbIX. CHMBOJIBHBIE (CTPOKOBBIE) I€PEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. IToacy€r 4acTOThl MOSIBJIEHUS CHUMBOJIA B CTPOKE.
Bcerpoennbie pyHKIuuU A1 00pabOTKH CTPOK.

Tabnuunble BenmuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. COCTaBJIEHHE W
OTJIaJIKa MPOrpaMM, PEATU3YIOIIUX THUIIOBBIE aNTOPUTMBI OOpPabOTKH OJHOMEPHBIX
YHUCJIOBBIX MACCUBOB, Ha OJHOM M3 SI3BIKOB MporpammupoBanus (Python, C++, Java, C#):
3aM0JHEHUE YHCIOBOIO MAacCHUBa CIYYalHBIMU YUCIAMHU, B COOTBETCTBUU C (HOPMYJIOM
WM TyTEM BBOJIA YMCEN, HAXOXKACHUE CyMMBI 3JIEMEHTOB MAacCUBa; JIMHEWHBIN MOUCK
3aJIaHHOTO 3HAYEHUSI B MAaCCHBE, MOJICYET AJIEMEHTOB MAaCCHBA, YJIOBJIETBOPSIOIIMX
3alaHHOMY YCJIOBHMIO, HAaxOXXJIE€HHWE MHUHUMAIbHOTO (MaKCHUMaJlbHOIO) 3JIEMEHTA
MaccuBa.

[ToHsiTHE O CIIO)KHOCTU ANTOPUTMOB.

NudopmanuoHHbie TEXHOJIOTUU
[TonstTre 00 >7eKTPOHHBIX TabOJWIax. THIBI JAHHBIX B sYEMKAX SJIEKTPOHHOU
tabnuubl. PegaktupoBanue u popmarupoBanue tabnuil. BeTpoeHHble (yHKIUU IS
MOMCKa MaKCUMyMa, MUHUMYMa, CyMMBI U cpeiHero apudmernyeckoro. CopTupoBKa U
(dbunbTpanys JaHHBIX B BhIICICHHOM nuana3one. [loctpoenue quarpamm (ructorpamma,
KpyroBasi JuarpamMma, ToueuHas iuarpamma). Beioop Ttumna quarpaMMel.
[IpeoOpazoBanue ¢Gopmyn npu konupoBaHuU. OTHOCUTENbHAs, aOCOIIOTHAS H
CMELIaHHas agpecanys.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
IO UTHO®OPMATUKE HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe nzyueHusi ”HPOPMATHKU HAa YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHuUs
y oOy4arorierocst 0yayT chopMupoBaHbI CIEAYIONINE THNIHOCTHBIC PE3yIbTaThl B YaCTH:

1) naTpMOTHYECKOTO BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUWE K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAa4YeHUsT WHGOPMATHKKA KaK HAYKH B JKU3HU
COBPEMEHHOT0 00IlecTBa, BIAJCHUE JOCTOBEpPHOM HHGPOpMAIMEH O MepeaoBbIX
MHUPOBBIX M  OTCUECTBEHHBIX JIOCTIDKCHHMSX B  00JacTd WHDOPMATUKH U
MH()OPMAIMOHHBIX TEXHOJOTUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O LIUPPOBOM
TpaHchopMaIii COBPEMEHHOT0 00111eCTBa

2) TyXOBHO-HPABCTBEHHOI'0 BOCITHTAHUSI:

OpPHUEHTAIMSI HA MOPAJIbHBIE LIEHHOCTH W HOPMBI B CUTyalHsIX HPABCTBEHHOIO
BBIOOpA, TOTOBHOCTH OILICHMBATh CBOE IMOBEJCHHE M IOCTYIIKH, a TaKKe MOBEACHUE U
MOCTYNIKM JAPYTUX JIIOACH C TMO3WIMM HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM
OCO3HaHMS IOCJIEACTBUU MTOCTYNIKOB, aKTUBHOE HEMPHUIATHUE ACOLUAIIBHBIX MOCTYIIKOB, B
TOoM yuciie B IHTepHeTe;

3) rpakKIaHCKOr0 BOCIIUTAHMS:

NpECTaBICHNE O COLMATBHBIX HOPMAaX U MPaBUIIaX MEKINUYHOCTHBIX OTHOIIICHUH B
KOJUICKTMBE, B TOM 4YHCJC B COIMAJIBHBIX COOOIECTBAX, COOJIOJICHUE MPaBUII
0e30MmacHOCTH, B TOM 4YHCJIC HaBBIKOB Oe30MacHOro moBeacHus B MHTepHET-cpene,
TOTOBHOCTh K Pa3HOOOpPA3HOM COBMECTHOM MEATEIBHOCTH MPH BBIMIOJHCHUN yUCOHBIX,
MO3HABATEJIbHBIX  3a/Ja4y,  CO3MaHMM  Y4eOHBIX  NPOCKTOB,  CTPEMJICHHE K
B3aMMOIOHMMAHHIO M B3aWMOIIOMOIIM B MPOILECCe 3TOH YYeOHOH IesATEIbHOCTH,
TOTOBHOCTh OILICHMBATh CBOE MOBEIACHHWE M TOCTYIKA CBOMX TOBapHIICH C IMO3UIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIICACTBUIN MOCTYITKOB;

4) MeHHOCTH HAYYHOT0 TO3HAHMUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUECKHX TMPEJACTaBICHUN 00 uHbOpMaIm,
MH()OPMAITMOHHBIX TIPOIEcCaX U WH(POPMAITMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOITUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOW MPAKTUKU M COCTABJISTFOIITIX
0a30By10 OCHOBY JIsl TOHUMAHHUSI CYIITHOCTH HAYYHOU KapTHHBI MUPA;

MHTEpeC K 00YUCHHIO U TIO3HAHUIO, JIF0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH W YPOBHSI OOy4YEHUS B
JlaabHEHIIeM;

OBJIAJICHUE OCHOBHBIMH HaBBIKAMH HCCIICOBATEIIBCKOMN NIEATETLHOCTH, YCTAaHOBKA
Ha OCMBICJICHHE OIbITa, HAOJIOACHHM, TIOCTYIIKOB M CTPEMJICHHE COBEPIIECHCTBOBATH
MyTH TOCTHKEHUS MHANBUIYATBHOTO U KOJUIEKTHBHOTO OJIarOTOTyYns;



c(hOpMUPOBAHHOCTh HMH(GOPMAIMOHHON KyJIbTYpbl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOM JIUTEPATypoil,
pa3HOOOpa3HBIMU CpEACTBAMH HUH(DOPMAILIMOHHBIX TEXHOJOTUH, a Takke YMEHUs
CaMOCTOSITENIbHO OMPEAEIATh LN CBOEro oOydeHHus, CTaBUTh U (HOPMYIHMPOBATH NS
ceOst HOBBIE 3a7aud B y4€Oe M MO3HABATEIbHON NIEATEIbHOCTH, Pa3BUBATh MOTUBHI U
MHTEPECHI CBOEH MMO3HABATEIIBHON IEATEIBHOCTH;

5) ¢opMupoBaHUs KYJIbTYPbI 3/10POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKA Ha 37I0POBBI 00pa3 *U3HH, B TOM YUCIIE U 32 CYET OCBOCHUS U COOITIOCHUS
TpeboBaHMii ~ Oe30macHON  OJKCIUTyaTalldd  CPeACTB  HMH(DOPMAIMOHHBIX U
KOMMYHUKAIITMOHHBIX TE€XHOJIOTHH;

6) TPy10BOT0 BOCIIUTAHUSI:

UHTEpEC K TMpaKTHUECKOMY H3ydeHHI0 mnpodeccuit u Tpydaa B chepax
npo¢eCCHOHAILHON JESTEIBHOCTH, CBI3aHHBIX ¢ HH(POPMATUKOM, IPOrPpaMMHUPOBAHUEM
U UHPOPMAIMOHHBIMM TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTIDKCHHMSX HAyKH
UH(POPMATUKH U HAYYHO-TEXHUYECKOTO Iporpecca;

OCO3HAHHBIM BHIOOP M MOCTPOCHHE WHAWBUIYATbHON TpacKTOpUH 0Opa30BaHUS U
’KM3HEHHBIX IUIAHOB C YYETOM JTMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

7) IKOJIOrHYeCKOr0 BOCIIUTAHHUS:

0CO3HaHHME TJI00ATLHOT0 XapaKTepa IKOJIOTHUSCKUX MPOOIIeM 1 IyTeH X PEIIeHUS,
B TOM 4YHCJIE C Y4ETOM BO3MOXXHOCTEH HH(MOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHUH;

8) apanranuu 00yJarmerocss K M3MeHsIIOIMMCSl YCJIOBHSM COMAILHOM CpeIbl:

OCBOCHHE OOYYAIOIIMMUCS COIMAIBHOTO OMbITAa, OCHOBHBIX COIMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX JIEATETLHOCTH BO3PACTa, HOPM M TIPABUII OOIIIECTBEHHOTO MOBEICHUS,
(GbopM colManbHOM )KM3HU B TPYIINAaX U COOOIIECTBAX, B TOM YHUCJE CYHIECTBYIOIIUX B
BUPTYaJIbHOM MPOCTPAHCTBE.

METANPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaTbl OCBOEHUS 00pa30BaTENbHONM MPOrpaMMbl MO
MH(POPMATUKE OTPAXAalOT OBJAJCHUWE YHUBEPCAIbHBIMH Y4YEOHBIMH JCHCTBUSIMH —
IT03HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jiornyeckue 1eiicTBHA:

YMEHHUE OMpPEACNSITh MOHSATHSA, CO3AaBaTh 000OIIECHNS, YCTAHABIUBATh AHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSTEIHHO BBIOUpPATh OCHOBAHHMS M KPUTEPUU IS
KJaccu(puKaIuy, YCTaHABIMBATh IPUIMHHO-CJICACTBEHHbBIC CBS3H, CTPOUTH JIOTHYECKUE
paccyXaeHus, MPOBOAUThL YMO3AKIIOUCHHUS (MHIYKTUBHBIC, JEIYKTHUBHBIE W IO
aQHAJIOTUH) U BBIBOJIBI;



YMEHHUE CO37aBaTh, MPUMEHITh U PE0OPa30BbIBATh 3HAKA U CUMBOJIbI, MOJIETHU U
CXEMBI JUIs pelIeHUs] yueOHBIX 1 MO3HABATENbHBIX 3a/1a4;

CaMOCTOSITENIFHO BBIOMpaATh CIOCOO pelieHus yY4yeOHOM 3amauu  (CpaBHHUBATH
HECKOJIbKO BapHMaHTOB pelIeHUs, BbIOMpaTh HaumOoJee NOAXONAIUNA C Y4ETOM
CaMOCTOSTENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

GopMynIupoBaTh BOMPOCH, (PUKCUPYIOLUIUE pa3pblB  MEXAY pealbHbIM H
JKEJlaTeIbHBIM COCTOSIHUEM CHUTyallud, OOBEKTa, M CaMOCTOSATEIbHO YCTAaHABJIMBATh
HMCKOMOE U JTaHHOE;

OLICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMALIHIO, TOJIYYEHHYIO B XO/1€
HCCIICTOBAHNS;

IPOrHO3UPOBAaTh BO3MOKHOE JalIbHEHIIIEe pa3BUTHE IMPOLECCOB, COOBITUH U MX
IIOCIEACTBUAS B AHAJOTMYHBIX WM CXOOHBIX CHUTYyalUsAX, a TAakKKe BbIIBUIATH
IPEIOJIOKEHNS 00 UX PA3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nndopmanmueii:

BBISIBJISITH  J€PUUUT HHGOPMALIMK, JIaHHBIX, HEOOXOJMMBIX JJIs PpPELICHHS
MOCTaBJICHHOM 3aJ1a4H;

OPUMEHATh pA3JIMYHbIE METOJAbl W MHCTPYMEHTHl IpPU IOUCKE MU OTOOpE
MH(pOpMaAMU U3 UCTOYHUKOB C YYETOM MPEII0KEHHON y4eOHOM 3ajaud U 3aJaHHbIX
KPUTEPUEB;

BbIOMpATh,  AHAJIM3UPOBATh,  CHCTEMATHU3UpPOBaTh U  HMHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (POPM MpeICTaBICHMUS;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAIbHYIO (DOpMY MpeacTaBieHUus] HHPOpMaALUU U
WJUTFOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMHM, JUarpaMMaMH, WHBIMHU
rpaguueckuMu 00bEKTaMHU U UX KOMOUHAIUSIMU;

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIUU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM
WK c(hOopMyIHPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH MH(DOPMAIHIO.

KoMMmyHuKaTHBHBIE YHUBeEpPCAJbHbIE YUeOHbIE eiiCTBUSA
OO0menne:
COTIOCTABJISITb CBOU CYXJICHHUS C CYXACHUSMH JPYyTUX YYaCTHUKOB JHAiora,
O0OHapy»XMBaTh Pa3IU4YUe U CXOJICTBO MO3UITUH;
nyOJIMYHO TPEJCTABIATh PE3yJIbTaThl BBITIOJTHEHHOIO OIbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHMUS, IPOEKTA);
CaMOCTOSITENIbHO BBIOMPATH (DOpMAT BHICTYIUICHUS C YUETOM 3a7a4 MPE3CHTAIUU U
0COOEHHOCTEW ayIUTOPHH U B COOTBETCTBUHU C HUM COCTABJISTh YCTHBIC U MHUCHbMEHHBIC
TEKCTBhI C UCIOJIb30BAHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas HCHATCJIBbHOCTD (COprIlHI/I‘{eCTBO):
MOHMMATH U UCIIOJIb30BATh IPEUMYIIIECTBa KOMAHIHOM U HHIMBUYaIbHOU pabOThI



IPU PELIEHUN KOHKPETHOW MpoOJIeMBbl, B TOM YHUCIIE MPU CO3IaHUU WUH(DOPMALIMOHHOTO
IIPOJIYKTa,;



NPUHUMATH 1€ COBMECTHOW HH(DOPMAILIMOHHOW [EATEIBHOCTH M0 cOopy,
o0OpaboTke, mepenade, hopMannsaui HHOOPMAITIH, KOJUIEKTUBHO CTPOUTH ISHCTBHS IO
€€ TOCTH)KEHHUIO: PacpeiessiTh POJIH, TOTOBAPUBATHCS, 00CYKIaTh POLECC U PE3YJIbTaT
COBMECTHOM padoThI;

BBITIOJHATh CBOIO 4YacTh paboTel ¢ wuHpopmanmend wuam HHPOPMAIMOHHBIM
MPOJYKTOM, JOCTHras KauyeCTBEHHOI'O pe3yJibTara II0 CBOEMY HAIlpaBJICHUIO U
KOOPJIMHUPYS CBOM JIEUCTBUS C IPYTUMHU WICHAMH KOMaH/bL;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOImMMKA WH(GOPMALMOHHBIA MPOAYKT IO
KPUTEPUSM, CAMOCTOSITENILHO C(POPMYIMPOBAHHBIM yYaCTHUKaMU B3aUMOJAEHCTBYS;

CpPaBHUBATH PE3yJIbTAThl C UCXOJHOM 3a7aueil U BKJIAJ KaXJA0ro 4ieHa KOMaH/bl B
JOCTHKEHUE PE3YNbTATOB, Pa3eisaTh Chepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh
K MPEJOCTABJICHHUIO OTYETA TIEPE]T TPYIIION.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC AeiICTBUSA
Camoopranuzamnus:
BBISIBIISITH B )KU3HEHHBIX M YYEOHBIX CUTYaLUSIX TPOOJIEMBI, TPEOYIOIINE PEIICHMUS;
OPHUEHTHUPOBAThCS B  PA3IMUHBIX  TOJAXOJaX K  NPUHATHIO  pelIeHUM
(MHAMBUAYATBbHOE MPUHATHE PEIICHUM, IPUHATHE PEIICHUNA B TPYIINE);
CaMOCTOSITENIbHO COCTaBIIATh aJTOPUTM pEIICHUS 3adaud (WM €ro 4YacTh),
BBIOMpaTh CMOCO0 pelieHus Y4yeOHOM 3ajaud C y4€TOM HMMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh BEIOOP BapUaHTa PEIICHUS 3a1a4H;
COCTABJISITH IIJIaH JEHCTBUM (TIJIaH peanu3aiii HAMEUEHHOTO aliTOPUTMAa pElIeHUs),
KOPPEKTUPOBATh MPEIJIOKCHHBIN aJITOPUTM C yUETOM TOJIYYEHHS HOBBIX 3HAHUU 00
M3y4aeMOM OOBEKTE;
IPOBOJUTH BBIOOP B YCJIOBHUSIX MPOTHBOPEYMBON uHPOpManuu u Opath
OTBETCTBEHHOCTH 32 PEIICHHE.

CamokoHTpOJb (peduiexcus):

BJIA/IETh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHUBALIUU U PEPIICKCUU;

JlaBaTh OLICHKY CUTYyallUU U MpeJjiaraTh IiaH e€ u3MEHEHUs,

YUYUTBHIBaTh KOHTEKCT U MPEIBUAETh TPYJIHOCTU, KOTOPHIE MOTYT BOSHUKHYTH HpPH
perieHn yu4eOHOM 3a/1auu, aIanTHPOBATh PEIICHUE K MEHSIOIMUMCS 0OCTOSTEIbCTBAM;

OOBSCHSTH MPUYUHBI JIOCTUKEHUS (HEegOCTHKEHUS ) pEe3yJIbTaTOB
WH(DOPMAITMOHHONW JIeATeTLHOCTH, /aBaTh OIICHKY NPHOOPETEHHOMY OIMBITY, YMETh
HaXOJUTh MO3UTHUBHOE B MPOU3OLIEAIIEH CUTyalUU;

BHOCUTh KOPPEKTHBBI B JIEATETLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHHUBIIMXCS CUTYyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa 1IEJIU U YCIOBUSIM.

IMOUMOHAIbHBIN HHTEJJIEKT:
CTaBUTh ceOsl HA MECTO JIPYroro YejIoBeKa, MOHWMAaTh MOTHBBI M HaMEpEHUs
JPyroro.



IIpunsTue ceds u APpyrux:
OCO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBAaTH BCE BOKPYr Jake€ B YCJIOBHUSAX
OTKPBITOTO JAOCTYTA K JIO0BIM 00bEMaM HH(POPMAIIH.

K konmy oOyuenuss B 8 kiacce y oOydaromerocss OyayT chopMHUpOBaHBI
CIIEYIOIINE YMECHHUS:

MOSICHATh PA3IHUUS MEXAY TO3UIIMOHHBIMA W HETO3WIIMOHHBIMU CHCTEMaMH
CUHCIICHUS,;

3aMyUChIBaTh, CPABHUBATH U MPOU3BOJUTH apU(METUUECKUE ONIEPAIH HAJT LIETBIMU
YUCJIAMH B TIO3UITUOHHBIX CUCTEMaX CUUCIICHHUS;

OTICpUPOBATH MOHATUSIMH «BBICKA3bIBAHUEY, «JTIOTHUECKAS OTICPAIIHSD, «JIOTHICCKOE
BBIPXKCHHEY;

3aMUChIBaTh  JIOTUYECKHE  BBIPAKEHUS C  HCIOJIB30BAHMEM  JIU3BIOHKIIHH,
KOHBIOHKIIMU, OTPUIAHUS, UMIUTMKAIIMM W JKBUBAJICHIINH, OMPENEISATh HCTUHHOCTH
JIOTUYECKUX BBIPAXKEHUN TMPU H3BECTHBIX 3HAUYCHUSIX MUCTUHHOCTH BXOJIAIIUX B HETO
MIEPEMEHHBIX;

CTPOUTH TaOJIHUIIbI HCTUHHOCTH ISl JIOTUYECKUX BBIPAXKEHUU, CTPOUTH JIOTHUECKUE
BBIPKEHUS 110 TaOIUIIAM UCTUHHOCTH;

YOPOIIATh JOTHYECKHUE BBIPAKEHUS, UCIIONIB3YS 3aKOHBI alreOphl JTOTHKY;

OPUBOJUTH MPUMEPHI JIOTUYECKUX JIEMEHTOB KOMIIBIOTEPA;

BBIOMPATH MOAXOASIINMA aITOPUTM IS PEIICHUS 3a]1a4H;

OTIepUPOBAThH TMOHSATUSAMU: TIEPEMEHHAs, TUIl JAaHHBIX, OMEpalvs MPUCBAaUBAHUA,
apudmeTnyecKkue M JIOTUYECKUE OIlepaly, BKIIOYas ONepalu LeJOYNCICHHOTO
JIeJIEHUsI U OCTaTKa OT JEJICHUS;

UCIIOJIb30BaTh KOHCTAHTHI U MIEPEMEHHBIE PA3JIMYHBIX TUTIOB (YMCIIOBBIX — IIEJIBIX U
BELIECTBEHHBIX, JIOTHYECKUX, CUMBOJIbHBIX), @ TaKXKE COJEpKallle HX BbIPAKEHUS,
MCIIOJIb30BaTh ONEepPaTop MPUCBAUBAHUS;

3aMHCHIBATh JIOTUYECKUE BBIPAKCHHUSI HAa M3Y4aeMOM S3bIKE MPOTPaMMHUPOBAHUS;

aHAJIM3UPOBATh MPEAJIOKEHHBIE aJITOPUTMBI, B TOM YUCJIE ONPEENSITh, KaKH1e
pe3yJIbTaThl BO3MOXKHBI MPHU 33IaHHOM MHO)KECTBE MCXOIHBIX 3HAYCHUH, OMPEIeNiTh
BO3MO>KHBIE BXOJHBIE TaHHbIE, TPUBOJISAIINE K ONPeeIEHHOMY pE3yIIbTarTy;

CO3/1aBaTh U OTJIAXKHUBATH MPOTPAMMBI HA COBPEMEHHOM SI3BIKE ITPOTPAMMUPOBAHHSI
obmero HazHaueHusi (Python, C++, Java, C#), peanusymoniie aJiropuTMbl 00paboTKH
YUCJIOBBIX JAHHBIX C WCIOJb30BAHWEM BETBICHUN (HAXOXKICHHE MHUHUMyMa H
MaKCUMyMa W3 JIBYX, TPEX M YETHIPEX YHCEN, pPEIIeHHE KBAJPATHOIO YypaBHEHUS,
MMEIOILIETO BEIIECTBEHHBIE KOPHU);

CO3/1aBaTh U OTJIAKUBATH MPOTPAMMBbI HA COBPEMEHHOM SI3bIKE TPOTrpaMMHUPOBAHUS
oOllero Ha3HAYeHUs W3 NPUBEAEHHOTO BBILIE CIHUCKA, PEATU3YIOIIME aITOPUTMBbI
00paOOTKM YMCIOBBIX JAHHBIX C MCIOJB30BAHUEM IUKJIOB C MEPEMEHHOW, IUKIIOB C
YCIOBUSIMU  (QJITOPUTMBI  HAaXOXKJEHUST HAWMOOJBIIEro OoOLero JeNuTeNs ABYX
HATYpaJbHBIX YHCEN, NPOBEPKM HATYpPAJIbHOTO YHCIAa Ha MPOCTOTY, PA3IOKECHHUS



HATypaJbHOTO YHCJIa HAa MPOCTHIE COMHOXHUTENH, BBIACICHHUS MU(Pp U3 HATYypaTbHOTO
qucya);

CO371aBaTh U OTJIAKMBATH MPOTPAMMBI HA COBPEMEHHOM SI3bIKE TTPOTPAMMHUPOBAHUS
o0Iero Ha3HAYeHWs W3 MTPHUBEAEHHOTO BBINIE CHHCKA, PEATU3YIONINE aJITOPUTMBI
00pabOTKM TOTOKAa JaHHBIX  (BBIYHCICHUE KOJWYECTBA, CYMMBI, CPEIHETrO
apu(pMETHIECKOTO, MUHUMAJILHOTO U MAaKCUMAaJbHOTO 3HAYCHHUHA 3JIEMEHTOB YHCIIOBOU
MIOCTIEIOBATEIFHOCTH, YIOBJICTBOPSIONINX 33JAHHOMY YCJIOBHIO);

CO3/1aBaTh U OTJIAXKHUBATH MPOTPAMMBbI HA COBPEMEHHOM SI3BIKE MPOTPAMMHPOBAHHS
o0Iero Ha3HAYeHWs W3 MTPHUBEAEHHOTO BBINIE CHHCKA, PEATU3YIONINE aJITOPUTMBI
00pabOTKN CUMBOJIBHBIX JaHHBIX (TOCUMBOJIbHASI 00pabOTKa CTPOK, MOACUET YACTOTHI
MOSIBJICHUSI CUMBOJIA B CTPOKE, MCIOJIB30BAHNE BCTPOCHHBIX (DYHKIMH I 00pabOTKH
CTpPOK);

co3/laBaTh W OTJAXHUBATh MPOTPAMMBI, PEATU3YIONIME THUIIOBBIE AJNTOPUTMBI
00pabOTKHM OTHOMEPHBIX YNCIOBBIX MACCHBOB, HA OJHOM M3 SI36IKOB MPOTPAMMHUPOBAHUS
U3 TPHUBEACHHOTO BBINIC CIHCKA: 3aIllOJIHCHHE YHCIOBOTO MAacCHBA CIIyYalHBIMHU
YHUCJIAMH, B COOTBETCTBUU € (POPMYJION WK yTEM BBOJIA YUCEI, IMHEHHBIN TTOUCK

3aJIaHHOTO 3HAYEHUS B MAacCUBE, MOJACYET 3JIEMEHTOB MACCHBA, YJIOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBUIO, HAX0KJIEHHE CYMMbl, MUHUMAJIBHOTO U MAKCUMAJIBHOTO 3HAYEHU N
AJIEMEHTOB MacCHUBa;

UCIIOJIb30BaTh DJIEKTPOHHBIC TAOIUIIBI JyIsi 00paOOTKU, aHAIM3a U BU3YaJU3AINH
YUCJIOBBIX JAHHBIX, B TOM YHCJI€ C BBIJECJICHUEM JMara3oHa TaOIMIbl U
yHOPSA0YMBAaHUEM (COPTUPOBKOM) €0 3JIEMEHTOB;

co37aBaTh W MPUMEHATH B AJEKTPOHHBIX TaOMMUAX (OPMYJbl JUIsl PacyETOB C
UCIIOJIb30BAHUEM  BCTPOCHHBIX  apupMeThyeckux  (QyHKUUMHA  (CyMMHpOBAHUE,
BBIYHMCIICHHE CPEAHEro apu(pMETUYeCKOro, MOMCK MAKCHUMAaJIbHOIO U MUHHUMAIBHOTO
3Ha4YCHUH ), aOCOJIFOTHOM, OTHOCUTEIIBHOM U CMEIIIaHHOM aJpecaliiy.
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OcnoBanue. Pa3sépuyras popma 3amnucu
yucna. [lepeBo B JECATUUHYIO CUCTEMY

YuCe, 3aMUCaHHBIX B IPYTUX CUCTEMAaX
CUUCJICHUSL.

PumMmckas cucrema cuuciieHusl.
JIBOoMYHas cUCTEMa CUUCIICHUS.
[TepeBon HaTypadbHBIX YKCEI

B JIBOUYHYIO CUCTEMY CUUCIICHUSI.
BocsMepuuHas cuctema CUMCICHUS.
[IepeBona uncesn U3 BOCbMEPUUHOU
CHUCTEMBI B IBOMYHYIO U JICCATUYHYIO
CHUCTEMBI U 0OpATHO.
[llecTHanaTepuyHas cucremMa
cunucnenus. [lepeBon uncen

U3 [IECTHAALATEPUIHON CUCTEMBI

B IBOUYHYIO, BOCbMEPUYHYIO U
JECATUIHYIO CUCTEMBI U 00paTHO.
Apudmernueckue onepanuu

YBEPEHHO OIEpUPOBATH U3y4aEMbIMHU
MOHATUSAMU.

BbISIBAATH OTAMYMS TO3UIIMOHHBIX
CUCTEM CUHCIICHHUS

OT HEMO3UIIMOHHBIX.

BbIABIATH 0011€€ U pa3Iuyus

B Pa3HbIX MMO3UIIMOHHBIX CHCTEMAX
CUMCIICHHS.

3anuchIBaTh LEIBIE YUCIA

B Pa3JMYHBIX NO3ULUOHHBIX CUCTEMAX
CUUCJIEHUS (IBOUYHOM,
BOCBMEPUYHOM,
niecTHaaaTepuyHoi). CpaBHUBATh
LeJIbI€ YUCIIA, 3alCaHHbIE B
JBOUYHOM, BOCBMEPUYHOU U
HIECTHAALIATEPUYHON cucTeMax
CUMCJICHHUS.

Brimonusate apudmernyeckue
onepaluu (CI0KeHHe, YMHOKEHHE,
BBIYMTAHUE, IEJICHUE) B IBONYHOM
CUCTEME CUHCIICHHUS.




B ,Z[BOH‘IHOﬁ CUCTEMC CUUCIICHHA.

BBINOJIHATE CII0K€HUE U BHIYUTAHUE




HpCI[CTaBJIeHI/Ie OCIbIX YHUCCII

B P-WYHBIX cucTeMax cuucieHusl.
Apudmernueckue onepauu
B P-WYHBIX cucTeMax cuucieHus

HEOOIBIINX YHCEIl,
3allMCaHHBIX B CUCTEMaX
CUHCJICHUSI

¢ ocHoBaHueM P

1.2

DIeMEHTBI

MaTEMaTUYECKOM
JJOT'KH

10

Jlornueckue BbICKa3bIBaHus. Jlorndeckue
3HAYCHMUS BHICKA3bIBAHU. 3J’I€M€HTapHBIe
1 COCTaBHBIC BbICKA3bIBaHMS. Jlormueckue
OIICpAalHH: «H» (KOH’bI-OHK]_II/IH,
JOTHYCCKOC yMHO)KeHI/IC), «KHIIN»
(I[I/BT)IOHKI_[I/I}I, JJOTHYCCKOC CJIO)K@HI/IG),

«HE» (JIOTUYECKOE OTPULIAHUE),
CHUCKJIIOYAIoLIee Wim» (CI0XKEHUE

10 MOJYJIIO 2), K AMIUTAKALIUSD)
(cenoBaHueE), «I9KBUBAJICHIUS
(Jtornueckasi paBHO3HAYHOCTB ).
[IpropuTeT TOrHUECKUX ONEepPaALUH.
OnpenenieHre UCTUHHOCTH COCTaBHOTO
BBICKAa3bIBAHUS ITPU U3BECTHBIX
3HAYEHUSAX UCTUHHOCTH BXOISALINX

B HET'0 JJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue Bolpaxkenus. [Ipasuia
3aIIMCHU JIOTUYECKUX BBIPAKECHUM.
[TocTpoenue TabaUI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUU. Y IIPOLIECHUE
JIOTUYECKUX BBIPAKEHUIN. 3aKOHBI
anreopsl Joruku. Iloctpoenue

YBepeHHO ONepupOBaATh U3y4YaeMbIMU
MOHATHSMH.

AHAJIM3UPOBATH JIOTHYECKYIO
CTPYKTYPY BBICKa3bIBaHUMU.
YrpomaTte 10THYECKUE BBIPAKEHUS

C TIOMOIIBIO 3aKOHOB aJIr€OPbI JIOTHKHU.
BrluucnsaTe 3HaueHuE JIOrM4ecKoro
BBIPAKEHMUSI [IPY U3BECTHBIX 3HAUYCHUAX
UCTUHHOCTH BXOZSIINX B HETO
AJIEMEHTAPHBIX BBICKa3bIBAHU.
CtpouTh TaOIUIBI HCTUHHOCTH

JUTSI JIOTUYECKUX BBIPAKECHHI.
CTpOouTb JIOTUYECKOE BBIPAKEHUE

10 Ta0JIUIE UCTUHHOCTH.

N3yyaTh JTIOrMuecKkue OCHOBBI
KOMITBIOTEPA




JOTNMYCCKHUX BBIpa)KeHI/Iﬁ I10 Ta6J'II/IHe
HCTUHHOCTH.
Jlornyeckue 3J1€eMEHThI. 3HAKOMCTBO

C JIOTHYCCKNMHU OCHOBAaMH KOMIIBIOTCPA.

Cymmatop

Hroro no pasneny

Pa3zges 2. AiropuT™MbI 1 NIPOrPaMMHPOBAHHE
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S3pix porpammupoBanus (Python, C++,
Java, C#). Cuctema nmporpaMMupOBaHHUS:
peaaKkTop TEKCTa MporpaMM, TPAHCIATOP,
OTJIATUHK.

[lepeMenHas: TUIl, UMs1, 3HAUCHUE.
[{enpie, BEIIECTBEHHBIE U CUMBOJIbHBIE
nepeMeHHbIE.

OmnepaTop nprcBauBaHuUs.
ApudmMernueckre BbIpaXeHUs U MOPSI0K
uX BblurcieHus. Onepann ¢ LeIbIMHA
YUCJIAMU: LIEJIOYUCIIEHHOE JCJICHUE,
OCTaTOK OT JACJICHHUS.

[IpoBepka AeIMMOCTH OJTHOTO LEIOr0
4ucia Ha Pyroe.

Onepanuu ¢ BEIIECTBEHHBIMHU YHUCIAMHU.
Bcerpoennsie GpyHkIum.

Crny4aiiaple (TICEBIOCTyYaiHbIC) YHCTIA.
Betsnenus. CocraBHbIe YCI0BHS (3aMKCh
JIOTUYECKUX BBIPAKECHUIN

Ha U3y4aeMOM SI3BbIKE

PackpbIBaTh CMBIC M3y4aeMbIX
MMOHSTHUM.

N3yyaTh KOMIIOHEHTHI CUCTEMBI
MPOrPAMMHPOBAHHUS: PEAAKTOP

TEKCTa MPOrpaMm, TPaHCIIATOP,

OTJIQIUMK.

XapakTepu3oBaTh LIEIbIE,

BCIIIECTBCHHBIE U CUMBOJIBHBIC
TIepEeMEHHBIE.

Ucnons3oBath oneparop
IPUCBANBAHMUSI.

Pa3zpabatbiBath nmporpaMmel

0 MPOBECHUIO ONIEPALNI C LIETBIMU
Y BEIICCTBEHHBIMHU YHCIIAMHU.
3anuChIBaTh JIOTHUECKHUE BBIPAKCHUS
Ha U3y9aeMOM SI3BIKE
IPOTrPaMMHUPOBAHHSI.

Pa3zpabatbiBath nmporpammel,

CoJIep KaIue OnepaTopbl BETBICHMSI,
B TOM YHCJIC C HCIOJIh30BAaHUEM




nporpamMmupoBanus). Haxoxaenue
MHUHUMYyMa U MaKCUMyMa U3 JABYX, TPEX U
4YeThIpEX yncen. Pemenrue KBaipaTHOTO
YPaBHEHHSI, UMEIOIIETO BEIIECTBEHHBIE
KOpHU. Jlornueckue nepeMeHHbIE.
JlnanoroBas oTJIaJika IPOrpaMM:
MOIIArOBOE BBIMIOJHEHUE, IPOCMOTP
3HAYCHUW BEJIMYMH, OTJIAJJOYHBIN BBIBO/I,
BBIOOP TOYKH OCTaHOBA.

[uxkn ¢ yenouem. Anroput™m EBknnaa
JUTST HAXOKIEHUS HanOOJIBIIEr0 OOIIEro
NEIUTENS ABYX HATYpPaJbHbIX YHCEN.
Pa30ueHue 3anucu HaTypajibHOTO YKCIIA B
MO3ULIMOHHOM CUCTEME C OCHOBAHHEM,
MEHBIINM WX paBHbIM 10,

Ha OTJIeTbHBIC IU(PHI. Paznoxenne
HATypaJIbHOTO YKCJa Ha IPOCThIE
COMHOKUTEH.

[k ¢ mepeMeHHOo. AITOpUTM
IPOBEPKU HATYPAJIbHOIO YKCIIa

Ha MPOCTOTY.

Ananu3 anroput™moB. OnpeeneHne
BO3MOYHBIX PE3YJIbTATOB PAOOTHI
aJITOpUTMA MPHU 3aJaHHOM MHOXECTBE
BXOJHBIX JJAHHBIX, ONPEEICHUE
BO3MOKHBIX BXOJHBIX JIaHHBIX,
MPUBOAIINX K TAHHOMY PE3yJIbTaTy.

JIOTUYECKUX OTIEPALUHM.
Pa3zpabatbiBath nporpammel,
coJiepKalire ornepaTopsl MUK

(c ycimoBueMm, ¢ IepeMeHHOM ).
BrinonHsaTh aHANMNU3 alIrOPUTMOB.
Pa3zpabatbiBath mporpaMmel

TUTs1 00pabOTKH MOTOKA

JTAHHBIX, CHMBOJIBHBIX JaHHBIX.
BrinonHsaTh 0TIaAKy nporpaMm

B JIMAJIOTOBOM PEKUME.
CocTaBisiTh U BBINOJIHATH OTIAAKY
IPOrpamMm, peaanu3yIonuX TUIIOBbIE
AJITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
YHCJIOBBIX MACCHBOB.
Ilpakmuueckue pabomut:

1. IIpoepammuposarnue

JIUHEUHBIX AN2OPUMMOS,
npeonoiazaroujux 8bl4UCIeHUe
apugmemuueckux u 102udecKux
8bIPANCEHUU

HA U3)y4aemMOM sA3blKe
npozpammuposanus (Python, C++,
Java, C#).

2. Paspabomka npoepamm,
cooepacawjux onepamopsl 6emeJieHus,
HA U3y4aemom s3blKe
NPOCPAMMUPOBAHUS U3 NPUBEOEHHO20




6bllUle nepedHsl.




O06paboTKa MOTOKA TaHHBIX: BBIYUCIICHUE
KOJINYECTBA, CYMMBbI, CPEJTHETO
apu(pMETUYECKOT0, MUHUMAJILHOTO U
MaKCHUMAaJIbHOTO 3HAUYECHUI 3JIEMEHTOB
MIOCJIEIOBATEIBLHOCTHU, yIOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO.

OO6paboTKa CHMBOJIBHBIX JaHHBIX.
CumBOJBHBIE (CTPOKOBBIEC) IEPEMEHHEIE.
[TocumBoBHAs 00pabOTKa CTPOK.
[Tonacy€T yacTOTHI MOSBIICHHUS] CUMBOJIA

B cTpoke. BeTpoeHnbie GpyHKIIMN

1U1s1 0OpabOTKH CTPOK.

TabnuuHble BEIMYMHBI (MACCHUBHI).
OnnomepHbie MaccuBbl. COCTaBIICHUE U
OTJIaJIKa TPOrpaMM, peanu3yroumx
TUIIOBBIE AJITOPUTMBI 00PabOTKH
OJTHOMEPHBIX YUCJIOBBIX MACCUBOB,

Ha OJTHOM M3 A3BIKOB MPOTPAMMUPOBAHUS
(Python, C++, Java, C#): 3anonHeHue
YUCJIOBOTO MAacCUBA CIy4YallHBIMU
YHUCJIaMH, B COOTBETCTBUHU C (HhOpMyIIOit
WU Ty TEM BBOJIA YKCEJI, HAXO0XKICHUE
CYMMBI 3JIEMEHTOB MaCCHUBA; JINHEWHBIN
MOMCK 3aJJaHHOTO 3HAYEHHUS B MACCHUBE,
MOJCYET DJICMEHTOB MAaCCHBA,
YAOBJIETBOPSIONINX 3aJaHHOMY YCIIOBHUIO,

3. Pazpabomka npozpamm,
cooepacaujux onepamopsvl YUKId,

HA U3Y4aeMOM SA3bIKe
NPOCPAMMUPOBAHUS U3 NPUBEOEHHO20
gviule nepeunis




HaX0XKXACHUC MUHHUMAJIBHOT'O

(MaKCI/IMaJII)HOI‘O) OJICMCHTAa MaCCHBaA.
IloHsiTHE O CIIOKHOCTH AJITOPUTMOB

Hroro no paznemny
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Paznen 3. UndpopManmoHHbIE TEXHOJOTUH

3.1 | DnexTpoHHBIC TAOIUIIBI
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[TonsiTrie 06 PMEKTPOHHBIX TAOIHIIAX.
Turbl TaHHBIX B TYEUKAX SJICKTPOHHOU
Tabnuuel. PegaktupoBanue u
dbopmaTupoBaHue TaOIUII.
Berpoennble pyHKIMM 171 TOUCKa
MaKCcuMyMa, MUHUMYMa, CYMMBbI 1
cpenHero apupmernyeckoro. CopTupoBka
1 (UIBTpaIMs JaHHBIX B BbIIEIEHHOM
nuarazone. Iloctpoenune nuarpamm
(rucTorpaMma, Kpyronasi iuarpamma,
TOYeyHas quarpaMmma). Berbop tuna
JMarpaMMel.

[IpeobpazoBanue hopmy

ITIPpHU KOIITMPOBAHHH. OTHOCI/ITeJ'II)HaH,
a0coroTHAsA ¥ cMelIaHHas aapecanus

YBEPEHHO ONEPUPOBATH U3yYAEMbIMU
HNOHATUSAMU.

AHaIM3UPOBATH

MOJIb30BATEIBCKUN HHTEpdEHC
IPUMEHSAEMOTO IPOrPAMMHOIO
cpeAcTBa B paboTe ¢

3JIEKTPOHHBIMU TAOIHMIIAMH.
Onpenenarb yciaoBHs U1 BO3MOKHOCTU
IPUMEHEHUS TPOTPAMMHOTO CPEJICTBA
JUTSl peLIEHUs] TUTIOBBIX 3a]1a4 B paboTe
C 2JIEKTPOHHBIMH TaOJIUILIAMHU.
BrisiBnsiTh o0111€€ 1 pa3nnyus

B Pa3HbIX MPOTPAMMHBIX MTPOAYKTAaX,
peIHa3HAYCHHBIX JJIsl PEIICHUS
OJIHOTO KJ1acca (pa3HbIX KJIaCCOB)
3a/1a4 B paboTe C DIIEKTPOHHBIMH
TaOJIUIIAMH.

PenaxktupoBath u hopmaTHpoOBaThH
AJICKTPOHHBIE TAOTHIIBI.
BBINoOSHATE B 3IEKTPOHHBIX
Ta0IuIax pacy€Thl 1O BBOJIUMBIM




MOJIb30BaTENIeM (popMyIam




C WCTIOJIh30BaHUEM BCTPOCHHBIX
byHKIHiA.

AHanu3upoBaTh U BU3yaIM3UPOBATH
JaHHBIE B DJIEKTPOHHBIX TaOJIHUIIaX.
Ilpaxmuueckue pabomot.

1. B600 oamnwvix u

gopmyn, opopmnenue

maoauyb.

2. Copmuposka u punempayus
OAHHBIX 8 DJIeKMPOHHBIX MAOIUYAX.
3. Ilocmpoenue ouacpamm u epaghuxos

6 JJIEKNPOHHbLX ma6/luz4ax

Hroro mo pazaeny 10
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOI' PAMME
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Iepeyenb yueOHO-MeTOAUYECKOTO O0ecneyeHUusl Mo nHGopMmaTuke 14 8
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