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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no uHpoOpMaTUKE HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3zoBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON MporpaMMbl OCHOBHOTO o01ero odpazoanus ['mmanazuuNe37,
npeacrasieHHbix B ®I'OC OO0, a Takxke ¢enepaibHON paboueil MporpamMmmsl
BOCITUTAHMUS.

[Iporpamma no uHpopmaTuke 1a€T NpeacTaBIeHUE O UEAX, O0IIel cTparerun
o0y4eHUs, BOCIUTAHUS U Pa3BUTHUsI 00yJaIOIIUXCSA CpelcTBaMU UH(POPMATUKU HA
0a30BOM YpOBHE, YyCTaHaBIMBaeT oOO0sA3aTENbHOE MPEIMETHOE CoOJIepKaHue,
nperlycMaTpUBaeT €ro CTPYKTYPUPOBaHHUE IO pa3jiesiaM U TEMaM.

[Iporpamma o nHpopMatuke onpeaenseT KOJIMUeCTBEHHbIE U KaYeCTBCHHBIC
XapaKTEPUCTUKHU YU4eOHOTr0 Marepuala sl KaXXJ0To T'ojia U3Y4eHHUs, B TOM YHCIIC
JUISL CONIEP KATENIbHOTO HAIMOJIHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEXKYTOUYHOM
aTTecTaluu oOy4arommxcs, BCEPOCCUMCKHUX MIPOBEPOYHBIX pabor,
TOCYJapCTBEHHOU UTOTOBOM aTTECTAIIHH ).

[Iporpamma no nHpoOpMaTHKE SBISETCS OCHOBOMU ISl COCTABJICHUSI aBTOPCKUX
y4eOHBIX TPOrpaMM, TEMATHUECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

Henstmu u3ydenust uHGOpMATUKUA HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUs
SABJISIIOTCS:

dbopMHUpOBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW WHOOPMATHKU, TOCTHKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAaKTHKH, 3a CUYET Pa3BUTHUS TPEACTaBICHUNA 00
uHpOpMAIIMK KaK O Ba)KHEHIIEM CTPAaTErHYecKOM PEeCypce Pa3BUTHUS JIMYHOCTH,
rocy/lapcTBa, oOOIIECTBa, IMOHMMAHUA POJIM HH(DOPMAIMOHHBIX TPOIECCOB,
WH(POPMAIIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJOTHH B YCIOBHUSIX
udpoBoi TpanchopMary MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIEeCTBA;

oOecrieueHnue YCJIOBHM, CIMOCOOCTBYIOIIMX Pa3BUTHIO aITOPUTMHUYECKOTO
MBIIIJICHUS KaK HEOOXOAUMOTO YCIOBUSA NPOhEeCCUOHATBHOU [EATETbHOCTH B
COBPEMEHHOM MH(OPMALIMOHHOM OOIECTBE, MPEANOaraloiero CrnocoOHOCTb
oOydaromierocsi pa30MBaTh CIOXKHBIE 3a7aud Ha OoJiee MPOCThIE TOJ3a/1auH,
CpaBHUBATh HOBBIE 3aJla4y C 33JlayaMHU, PEIIEHHBIMHA PaHee, ONPEAENISATh aru s
JTOCTH>KEHUS pe3yJIbTaTa U Tak Jaliee;

dbopMHupoBaHUE W pa3BUTHE KOMIIETEHIIMHA OOydaronmuxcs B o00JacTu
MCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, B TOM 4YHCIIE
3HAHWA, YMEHUW W HABBIKOB pabOThl ¢ HWH(pOpMaNUel, MPOrpaMMHUPOBAHUS,
KOMMYHHMKAIIUM B COBPEMEHHBIX IU(MPOBBIX Cpelax B YCIOBHUSIX OOecredeHus
MH(POPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH 00YyUYaroerocs;



BOCTIUTAHUE OTBETCTBEHHOT'O M M30MPATEIHLHOTO OTHOMICHHUS K MH(pOpMaInu ¢
yu4€TOM TPABOBBIX M STHYECKHX AaCIEKTOB €€ paclpOCTpaHEHHs, CTPEMJICHHS K
MPOJOJDKEHUIO 00pa3oBaHusi B 00JacTU HH(MOPMALMOHHBIX TEXHOJOTUU U
CO3HMJIATENIbHON JESATETbHOCTH C TMPUMEHEHHEM CpEeACTB HH(OPMAIMOHHBIX
TE€XHOJIOTHUM.

HNupopmaTika B OCHOBHOM 0011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCT, MH(OpPMATUKM KaK HAy4yHOW JOUCUUIUIMHBI, H3ydaromei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMATU3AIMHA HHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  00NIacTM  TpUMEHEHUS  WH(POPMATUKH, TMPEKIE  BCETO
MH(POPMAIMOHHBIE TEXHOJIOTHH, YIPABICHUE U COIMABHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHGDOpMAaTHKH W WHGOPMAIMOHHON
JeSITeTbHOCTH.

N3ydyenne wHPOpPMATUKKA  OKa3bIBae€T  CYIICCTBEHHOE  BJIHMSHHE  Ha
GopMupoBaHUE MHPOBO33PEHHSI OOYYAIOMIETOCs, €ro JKU3HEHHYIO ITO3HIIUIO,
3aKJIaJbIBa€T OCHOBBI  TMOHWMAHHUA TPUHIUNOB  (QYHKIMOHHPOBAHHS U
UCTIOIh30BaHMsI HH(POPMAIIMOHHBIX TEXHOJOTUH Kak HEOOXOJMMOT0 WHCTPYMEHTA
NPaKTUYECKH JIOOOW JEATENBHOCTH W OJHOrO W3 Hauboyee 3HAYMMBIX
TEXHOJIOTUYECKUX JJOCTHKCHHUI COBPEMEHHOW UBMIH3AIIMU. MHOTHE PEMETHEIC
3HaHMUSI U CIOCOOBI JIESITEIbHOCTH, OCBOEHHBIE OOYYaIOIIMUMHCS TMPH U3YYCHUH
MH(POPMATHUKH, HAXOJSAT NMPUMEHEHHE KaK B paMKax oOpa30oBaTeIbLHOTO Ipoliecca
OpU W3Y4YEHUW JAPYTHX NPEAMETHBIX 00JacTeif, TaKk W B HWHBIX KU3HEHHBIX
CUTYyallUsX, CTAHOBSTCS 3HAYUMBIMU JUJIi (DOPMHUPOBAHUS KAYECTB JMYHOCTH, TO
€CTh OpUEHTHUPOBAaHBI Ha (HOPMUPOBAHUE METANPEAMETHBIX W JTUYHOCTHBIX
PEe3yIBTATOB OOyUCHHS.

OcHoBHbIe 3a1aun yueOHOro npeameta «Mubopmaruka» — chopMupoBaTh y
oOydJarommuxcs:

NOHMMAaHWE TPHUHIIMIIOB YCTPONCTBA W (PYHKIIMOHHPOBAHUA OOBEKTOB
U(GpPOBOTO OKPYXKEHHsI, MPEJCTABICHUS 00 UCTOPUM M TEHICHLUSAX Pa3BUTHS
uH(hOpMaTHKHU TIepro/ia udpoBoi TpaHchHOpMAaITU COBPEMEHHOTO 00I1eCTBa;

3HAHMSI, YMEHHSI U HABBIKM TPAaMOTHOM MOCTAHOBKHU 3aja4, BO3HUKAIOIINX B
MPAKTUYECKON JEATEIBHOCTH, JIJII UX PEIICHHS C MOMOINbI0 MH()OPMAIMOHHBIX
TEXHOJIOTUW, YMEHHUS W HaBBIKM (POPMAIU30BAHHOTO OIMCAHUS TOCTABICHHBIX
3ajay;

6a3oBble 3HaHHA 00 WH(GOPMAIMOHHOM MOJEITUPOBAHUH, B TOM YHCIE O
MaTeMaTHIeCKOM MOJICTUPOBAHUY;

3HAHWE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp U YMEHHE MPUMEHSATH ITH
3HAHWS N7 TIOCTPOCHHS QJITOPUTMOB PEIICHUS 3a7ad MO0 WX MaTeMaTUYeCKHM
MOJIETISIM;



YMEHHUS W HaBBIKM COCTaBJICEHHMSI NPOCTBIX MPOrpaMM IO MOCTPOEHHOMY
ITOPUTMY Ha OJTHOM M3 S3BIKOB POTPAaMMHPOBAHUS BBICOKOT'O YPOBHS;

yMEHUS W HaBbIKM S(PGHEKTUBHOIO UCIMOJIL30BaHUS OCHOBHBIX THUIIOB
MPUKIIAJIHBIX MPOrpamMM (MPUIIOKEHU) 0011ero Ha3HAYeHUST U MH(GOPMALIMOHHBIX
CUCTEM JUIsl PELICHUS C MX MOMOILbIO MPAKTUYECKUX 3a/1ay, BIaJeHUEe 0a30BBIMU
HOpMaMH HWH(OPMAIMOHHOW OSTHUKM M IpaBa, OCHOBaMU WH(GOPMAIIMOHHOU
0e301acHOCTH;

yMEHUE TPaMOTHO HHTEPHPETUPOBATH PE3YJbTAThl PEIICHUS MPAKTUYECKUX
3alad C TOMOIIbI0 HH(POPMALMOHHBIX TEXHOJOIUH, MNPUMEHSTHh MOJIYYEHHBIE
pE3yJIbTAThl B IPAKTUYECKOM €SI TEIbHOCTH.

Henn u 3apaun u3ydyeHUs: MHPOPMATUKM HA YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus ONPENEIAIOT CTPYKTYPY OCHOBHOTO COZIEpKaHUs y4eOHOro npeiMera
B BUJIE CJIEIYIOUIUX YETHIPEX TEMATUUYECKUX Pa3/IEIIOB:

U poBasi TPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATUKH;

JITOPUTMBI U TPOTPAaMMHUPOBAHHUE;

UH(GOPMAIIMOHHBIE TEXHOIOTHH.

Ha u3yuenune nndopmatuku Ha 0a3oBoM ypoBHEe oTBogautTcsi 102 daca: B 7
kinacce — 34 ygaca (1 gac B Hepeno), B 8 kinacce — 34 yaca (1 yac B Heneno), B 9
kiacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

IIu¢ppoBasi rpaMOTHOCTDH

I'no6anbHas cetb UHTEpHET U cTpaTerun 0€30MaCHOIO NMOBeIeHUS B Hell

I'nmo6anbnas cerb UuTepuer. IP-agpeca y3noB. CeteBoe XxpaHeHUE AaHHBIX.
MeTo1bl MHIUBHIYAJIBHOTO ¥ KOJUICKTUBHOT'O Pa3MeEIIeHUsI HOBOH MH(pOpMaIUU B
WNutepHere. bonbmue naHHbIE (MHTEPHET-IAHHBIC, B YacCTHOCTH JIaHHBIC
COITMAJIbHBIX CETEH).

[Tonsitue 06 wHOpMaMOHHONW 0€30MaCHOCTH. YTPO3bl MH(DOPMAIIMOHHON
0e30MacHOCTU TIpU paboTe B TII0O0ATHHOM CETH U METOJbI MPOTHUBOACHCTBUS M.
[IpaBuna Oe3omacHol ayTeHTU(UKAaMKU. 3amura JUYHOW UWHOpMau B
Wutepuere. be3omacHeie crpateruu mosenaeHus B MHteprere. [IpexynpexneHue
BOBJICUCHHUS B JICCTPYKTHBHBIC M KPUMHHAJIbHBIC (OPMBI CETEBOW AKTHBHOCTH
(xubepOyIITUHT, PUIIHHT U ApyTrre GOpMbI).

PaGora B ”H)OPMALIHOHHOM NPOCTPAHCTBE

Buner nestensHocTu B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHHUKAIIMOHHbIE
CEpBHUCHI (MOYTOBAsI CIy»k0a, BUIEO-KOH(PEPEHI-CBSI3b U JPYTUE), CIPABOYHBIC
CITY>OBI (KapThl, paCIUCaHUS U APYTHUE), TOUCKOBBIE CTYKOBI, CITy>KObI OOHOBJICHUS
NporpaMMHOro oOecriedyeHus: U JApyrue ciyxObl. CepBHCHI TOCYIapPCTBEHHBIX
ycayr. OOnaunble XpaHwidina JaHHbIX. CpeacTtBa COBMECTHOM pa3paboTKu
JTOKyMEHTOB (oHmaiH-o¢uckl). IIporpammHoe obOecrieueHne Kak BeO-CEpBUC:
OHJIAWHOBBIE TEKCTOBBIE U TpapUecKue pelakToOphl, CpeIbl pa3paboTKH MPOrpamM.

TeopeTnveckne 0OCHOBbI HH(POPMATHKH

MopeaupoBaHue Kak MeTO/l O3HAHUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOIIbI0 MojaenupoBaHus. Kinaccudukammm
Moenel. MarepuanbHble (HaTypHbIE) U UH(pOpMaImoHHbIe Mojiel. HenpephiBHbIE
U JauckpetHeie mojnenu. Mmutamumonneie monenu. Mrposele Mozenu. OreHka
aJICKBaTHOCTHU MOJICTTH MOJICTTUPYEMOMY OOBEKTY H HEJISIM MOJIEITHPOBAHUS.

Tabnuunsie Mogenu. Tabnuiia Kak MpeaCcTaBICHUE OTHOIICHUS.

ba3er nmannHbiX. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSIOIMIUX 33alaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, mytb. OpHUEHTHPOBAHHBIE W HEOPUCHTUPOBAHHBIC
rpadel. Jlnmuna (Bec) peOpa. BecoBas marpuma rpada. [nuHa myTH MexmTy
BepmmHamu rpada. [louck onmrumanbHOro mytu B rpade. HauampHas BepmimHa
(MCTOYHMK) ¥ KOHEUYHasl BepIIrHa (CTOK) B OpUEHTUPOBAaHHOM rpade. Brruncnenue
KOJIMYECTBA IMyTEH B HANIPABICHHOM aIMKJINYECKOM rpade.



Hepeso. Kopenb, BepiuHa (y3en), TucT, pedpo (1yra) nepesa. BoicoTa nepena.
[Honnepeso. IlpumMepsl nucnonb3oBanus aepeBbeB. [lepeObop BapuaHTOB € MOMOILBIO
JepeBa.

[TondaTHEe MaTeMaTUYECKOM MOJENH. 3aJadyd, pEIaeMble C I[OMOIIBIO
MaTeMaTH4eCKOro (KOMIBIOTEPHOr0) MoaenupoBanus. OTiIndne MaTeMaTU4eCcKoi
MOJIENIM OT HATypHOM MOJEIM U OT CJOBECHOIO (JIUTEpPaTypHOrO) ONMUCAHUs
00BeKTa.

Dtanbl KOMIBIOTEPHOTO MOJEIUPOBAHUA: MOCTAHOBKA 3a/laud, MOCTPOCHUE
MaTeMaTHYEeCKON MOJIeNid, TporpaMMHasi peain3alus, TeCTUPOBAaHUE, MPOBEJICHHE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI U MTPOTPAMMHPOBaHME

Pa3pa0oTka aJiropuTMOB U IPOrpamMM

Pazouenue 3amaun Ha noazagaud. CocTaBlieHHE AJITOPUTMOB U MPOTpamMM ¢
UCIIOJIb30BAaHUEM BETBIICHHM, IIMKJIOB W BCIIOMOTATEIbHBIX aJITOPUTMOB ISl
yIpaBjeHUsT UCMOMHUTEIeM POOOT MM APYyrUMU HCIOTHUTEISMH, TaKUMU Kak
Uepenarika, YepTEKHUK U IPYTUMH.

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBlieHUE U
OTJIaJIKa MPOTPaMM, PEaTU3YIOIINX TUIIOBBIC AJITOPUTMbI 00PAOOTKH OJTHOMEPHBIX
YHCIIOBBIX MACCHBOB, Ha OJHOM U3 SI3bIKOB MporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonpHbIN AnropuTMHuUecKuii S3bIK): 3aM0IHEHNE YUCTIOBOTO
MacCuBa CIIy4allHBIMU YHCIIAMHU, B COOTBETCTBUHU C (OPMYJION WM MYyTEM BBOAA
qucell, HAXOXKICHUE CYMMbl JJIEMEHTOB MAcCHBA, JIMHEWHBIN MOUCK 3aJaHHOTO
3HAYEHHUs B MACCUBE, MOJICUET JIEMEHTOB MAaCCHUBA, YIOBIETBOPSIONINX 3aIaHHOMY
YCIIOBUIO, HAaXOXXJEHHWE MHUHHUMAJIBHOTO (MAaKCHMAaJbHOTO) dJEMEHTa MAacCHUBa.
CopTupoBKa MaccHBa.

OO0paboTKa MOTOKA MAHHBIX: BBIUHUCIECHUE KOJIMWYECTBA, CYMMBI, CPEIHETrO
apu(PMETUIECKOr0, MHUHUMAJIBHOTO M MAaKCUMaJIbHOTO 3HAYEHHUS DIIEMEHTOB
MOCJIEI0BATENbHOCTH, YIOBIETBOPSIOMINX 3aJAHHOMY YCJIOBHIO.

Yupasienue

VYupasnenne. Curnan. O6patHas cBsi3b. [lomydeHune curaaioB oT mU(PPOBBIX
JAaTYMKOB (KacaHWs, pAcCTOSIHUSI, CBeTa, 3Byka U Jpyroro). Ilpumepsl
MCIIOJIb30BaHUs NPUHIUIIA OOPATHOM CBSI3U B CUCTEMAX YIIPABICHUS TEXHUUECKUMU
YCTPOMCTBAMHU C MOMOIIBIO JATYUKOB, B TOM YHUCJIE B pOOOTOTEXHUKE.

[Ipumepbl poOOTU3MPOBAHHBIX CHCTEM (CHCTEMA YIPABICHUS JIBUKEHUEM B
TPAHCIIOPTHOM CHCTEME, CBapOYHas JIMHUS aBTO3aBOJA, ABTOMATHU3UPOBAHHOE
yIpaBJ€HUE OTOIJIEHUEM JO0Ma, aBTOHOMHAsI CUCTEMa YIPABJICHUSI TPAHCIOPTHBIM
CPEACTBOM U APYTHUE CUCTEMBI).

NupopmMannoHHbIe TEXHOJIOTHH

JIeKTPOHHBbIE TA0JIUIbI



[Tonsitue 00 3neKTpOHHBIX Tabauuax. TUIIBI JaHHBIX B slYEUKAX 3JIEKTPOHHOM
Tabsmubl. PenakrupoBanue u popmartupoBaHue Tadiaui. BerpoeHnsie yHKIUM 1715
MOMCKAa MaKCUMyMa, MHHUMYyMa, CYMMbl W CPEIHEro apu@pMeTH4YECKOro.
CopTupoBKa JaHHBIX B BbIJCICHHOM JuanaizoHe. Iloctpoenune auarpamm
(rucrorpamma, KpyroBas JAvarpamma, TOYedHas Juarpamma). Bpeibop Ttuma
JIUarpaMMbl.

[IpeobpazoBanue Gpopmy: npu konupoBaHuu. OTHOCUTETbHASI, A0COTIOTHAS U
CMellaHHas aJpecaus.

VY cnoBHbBIE BBIYMCIEHUS B JJIEKTPOHHBIX Tabnunax. CyMMHpPOBaHUE U TOJICYET
3HAYCHUH, OTBEYAIOIIUX 3aJaHHOMY ycioBuio. OOpaboTka OoJyibIIMX HAOOPOB
naHHbIX. YucineHHoe MoieIMpOBaHUE B AJIEKTPOHHBIX TaOIHIIAX.

NudopmannoHHbIe TEXHOJIOTMHA B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMaIMOHHBIX TEXHOJIOTHIM B PA3BUTUHM YIKOHOMHUKH MHUPA, CTPAHBI,
peruoHa. OTKpeIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsazanubie ¢ MHOOPMATUKON U HHPOPMAIIMOHHBIMU TEXHOJOTUSIMHU:
BeO-IM3aliHEp, MPOTrPaMMUCT,  pa3pabOTYUK  MOOUIBHBIX  MPHIOKEHUH,
TECTUPOBIIUK, APXUTEKTOP MPOrPaAMMHOTO 00ECIICUEHHMS], CTIEIIMATIUCT 10 aHATU3Y
JTAHHBIX, CACTEMHBIA aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110 MH®OPMATUKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyenue wHPOPMATUKN HA YPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHHS HAMPABICHO Ha JOCTMXKCHHE O0YYarOUTUMUCS

JUYHOCTHBIX, METANIPEAMETHBIX M MIPESIMETHBIX PE3YJIbTATOB OCBOCHUS COJICPKaHUS yIeOHOTO IIPEeIMETa.
JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIC pe3yJbTaThl MMEIOT HAIPaBJICHHOCTh Ha PEIICHHWE 3a7a4 BOCIHMTAHMS, Pa3BUTHS W COIUAIM3AIAN
o0OydJaroImXcs CpeACTBaMHU y4eOHOT0 TpeIMeTa.

B pesynbrare wu3ydeHus WHPOPMATUKKM Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHus y oOydwaromerocs OyayT
c(hOpMHPOBAHBI CIICTYIOIINE INYHOCTHBIC PE3YJIBTAThl B YACTH:

1) naTpHOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJEIHI0, TMOHWMaHUE
3HaueHUs MHPOPMATUKH KaK HAYKU B )KM3HU COBPEMEHHOTO 00IIEeCTBa, BIIaJIEHUE TOCTOBEPHOUN MH(pOpMaIIHeil 0 Iepe1oBbIX
MHUPOBBIX U OTEUECTBEHHBIX JTOCTHKEHUSAX B 00J1aCTH MHOOPMATUKUA U MHPOPMALIMOHHBIX TEXHOJIOT Ui, 3aNHTEPECOBAHHOCTD
B Hay4YHBIX 3HAHUAX O ITU(POBOH TpaHCHOpMALIK COBPEMEHHOT'O O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

OpHEHTAIMsl HAa MOpAJbHBIC IIEHHOCTH M HOPMBI B CUTYyalMSIX HPABCTBEHHOTO BHIOOpPA, TOTOBHOCTH OIEHWBATH CBOE
MOBEJCHHUE U TMOCTYTIKH, a TAKKE TTOBEJACHHUE U MOCTYTKHU IPYTUX JTIOCH C MO3UIIMHA HPABCTBEHHBIX M TPABOBBIX HOPM C YUETOM
OCO3HAHMSI TOCTEACTBUI MOCTYIKOB, aKTHBHOE HEMPUATHE aCOIMATBHBIX TIOCTYIIKOB, B TOM 4rciie B MIHTepHETE;

3) rpaaIaHCKOT0 BOCIIUTAHMS:

MPEICTABICHUE O COIMAIBHBIX HOPMaxX W TPaBHJIAX MEKINYHOCTHBIX OTHONIICHWH B KOJUJICKTHBE, B TOM YHCIE B
COIMAIbHBIX COOOIIECTBAX, COOJIIOICHUE TPABUIT O€30MMaCHOCTH, B TOM YKCJIE HABBIKOB 0€30MaCHOTO MOBEICHUS B UHTEPHET -
cpene, TOTOBHOCTh K pPa3HOOOpa3HOW COBMECTHOH JIEATEIHHOCTH TPH BBHIMOJHEHWW YYEOHBIX, TO3HABATEIbHBIX 3ajad,
CO37aHUM YY€OHBIX TPOCKTOB, CTPEMJICHHE K B3aUMOTIOHUMAHHIO M B3aUMOIIOMOIIY B TIPOIIECCE ITOM YIEOHOH NeITeTbHOCTH,
TOTOBHOCTH OIIEHUBATH CBOE MOBEICHUE M MTOCTYIIKH CBOMX TOBAPHIIIECH C TIO3UIIMI HPABCTBEHHBIX U MIPABOBBIX HOPM C YIETOM
OCO3HAHWMS TOCIIEJCTBUIN TTOCTYITKOB;



4) HeHHOCTell HAYYHOI0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX TMpeJCTaBleHu 00 wuHpopmaluu, HHPOPMAIIMOHHBIX TIpoleccax u
MH()OPMAIIMOHHBIX TEXHOJIOTUAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHON MPAKTUKUA U
COCTaBJISIONMINX 0A30BYI0 OCHOBY JIJISI IOHUMAHUS CYITHOCTH HAYYHOU KapTUHBI MUPA;

UHTEpEC K O0YUCHHIO U NMO3HAHUIO0, TF0003HATEIHHOCTh, TOTOBHOCTD U CIIOCOOHOCTh K CaMOOOPa30BaHUI0, OCO3HAHHOMY
BBIOOPY HAIPaBIECHHOCTU U YPOBHS 00yUCHUS B JlajbHEUIIICM;

OBJIQJICHUE OCHOBHBIMHM HaBbIKAMH MCCJICIOBATEIILCKOMN IESTEILHOCTH, YCTAHOBKA HA OCMBICJICHHE OIbITa, HAOIIOICHUH,
MOCTYTIKOB U CTPEMJICHHUE COBEPIIIEHCTBOBATD IMYTU JIOCTUKEHUS WHANBUYATHHOTO U KOJUICKTUBHOTO 0J1aronoiayyus;

c(hopMUPOBAHHOCTh MH(POPMAIMOHHON KYJIbTYpPhl, B TOM YHCJIC HABBIKOB CaMOCTOSITEILHOW paboOThl ¢ y4eOHBIMU
TEKCTaMHU, CIPABOYHOM JHUTEpaTypol, pazHOOOpa3HBIMU CpEACTBAMU HMH(POPMALMOHHBIX TEXHOJOTHH, a TaKXKe YMEHUS
CaMOCTOSITEJILHO OIPEACNATh ILIeM CBOEro OO0y4YeHHs, CTaBUTh W (HOPMYJIUpOBaThH AJisi ce0si HOBBIE 3a7aud B yu€Oe u
MO03HABATEIBHOM I€ITEIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOEH MMO3HABATEILHON JEATEIHHOCTH;

5) popmupoBanusi KyJbTYPbI 3I0POBbSI:

OCO3HAHHE IIEHHOCTHU U3HHU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBbIO, YCTAHOBKA Ha 3/I0POBBIN 00pa3 KU3HU, B
TOM YHCJIE W 3a CYET OCBOCHHS W COOJIIOJeHUS TpeOOoBaHUM O€30macHOM JKCIUTyaTallud CPEJCTB MH(POPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

6) Tpy10BOr0 BOCIIMTAHMSI:

WHTEPEC K MPAKTHUYECKOMY M3Y4eHHIO Tpodeccuii u Tpyaa B chepax nmpodeccHoHaaIbHON NeaTeTbHOCTH, CBI3aHHBIX C
nHOOPMATUKON, MPOTrPAMMHUPOBAHMEM W HH(POPMAIMOHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JOCTHIKEHUSX HAYKU
MHOOPMATHKY U HAYYHO-TEXHUUECKOTO MPOTPECCa;

OCO3HAHHBIN BBIOODP M MOCTPOCHNE UHANBUIYATbLHON TPACKTOPUHN 00pa30BaHMS U )KU3HEHHBIX TUIAHOB C YUYETOM JTUIHBIX
1 OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HAHHE TJIO0AJBLHOTO XapakTepa JKOJOTMYECKUX MpoOieM M IMyTed HX pelieHus, B TOM YHCIE C Y4ETOM
BO3MOXHOCTEH HHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

8) amanTanumn ody4yaronerocsi K U3MeHsIIOIIUMCH YCJI0OBUSM CONMATBLHON M NPUPOIHOI Cpebl:



OCBOCHHE O0OYYaIOIMMHUCA COLMAIBHOTO OIbITAa, OCHOBHBIX COLMAIBHBIX pOJEH, COOTBETCTBYIOUIUX BEAyLIEH
JesTENbHOCTU BO3pAcTa, HOPM M MPaBUJl OOLIECTBEHHOTO NOBEACHMS, POPM COLIMATIBHOM )KM3HU B TpyNIax U COOOIIeCTBax, B
TOM YHCJIE CYHIECTBYIOIIUX B BUPTYAJIbHOM ITPOCTPAHCTBE.

METAITPEAMETHBIE PE3YJIbTATDBI

MCTaHpeI[MCTHBIC PE3yJibTaThl OCBOCHUA IMPOrpaMMBI II0 I/IH(l)OpMaTI/IKe OTPaAXaT OBJIAJICHUC YHUBCPCAJIIbHBIMU
y‘{€6HI)IMI/I HeﬁCTBHHMH — IMO3HABATCIIbHBIMH, KOMMYHHKATUBHBIMHU, PCTYJIATUBHBIMU.

IMo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiiCTBUS

ba3zoBble JiornyecKkue NecTBUA:

yMEHHE ONpeesATh MOHATHSA, CO3aBaTh 0000IIEHNUs, YCTAaHABIMBATh AHAJIOTUH, KJIACCU(DUIIMPOBATH, CAMOCTOATEIHHO
BBIOMpATh OCHOBAHUS M KPUTEPUH JJIs KJIacCU(UKAINK, YCTaHABIUBATH MPUUUMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTD JIOTUYECKHE
paccyKIeHus, AejiaTh YMO3aKItoueHus: (MHyKTUBHBIE, I€TyKTUBHBIE U 10 aHAJIOTUHU) U BBIBOIbI;

YMEHHE CO3/1aBaTh, MPUMEHATh U MPEOOPA30BBIBATH 3HAKM M CHUMBOJIBI, MOJEIM U CXEMbI JJIA PEHICHUS YYEOHBIX U
MO3HABATEIbHBIX 33]1a4;

CaMOCTOSITEILHO BBIOMPATh CIIOCO0 pellieHrs yueOHOH 3aa4u (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEIICHHUs, BHIOUPATH
HanOoJIee MOAXOIAIINN C YYETOM CaMOCTOSATEIHLHO BBIJICJICHHBIX KPUTEPHER).

ba3oBble nucciaenoBare/ibCKue AeiiCTBUA:

dbopMynHpoOBaTH BOMPOCH, (PUKCUPYIOIINE PA3PhIB MEXKIY PEATbHBIM U JKEJIaTEIIbHBIM COCTOSTHUEM CUTYaIlNH, O0BEKTa,
¥ CaMOCTOSATEIFHO YCTaHABIMBATh HCKOMOE U JJAHHOE;

OIICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTHh HH(POPMAIIUIO, TIOTYUYEHHYIO B XO/I€ UCCIICIOBAHUS;

MPOTHO3UPOBATH BO3MOYKHOE JajbHEHIIee Pa3BUTHE MPOIECCOB, COOBITHIA W WX TOCIEACTBUS B AHAJOTUYHBIX WA
CXOIHBIX CUTYaIHUsIX, & TAK)KE BBIIBUTATH MPEIMOJIOKECHHS 00 X PA3BUTHHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

BBISIBIISITH JeUIIUT WHGOPMAIUH, TAHHBIX, HEOOXOIUMBIX ISl pEIICHUS TOCTABICHHON 3a/1a4u;



NPUMEHATh Pa3IUYHble METOAbl, MHCTPYMEHTBHl M 3alpOChl MpPHU TNOHMCKE W OTOOpe MH(pOpMAUU WM AaHHBIX U3
MCTOYHUKOB C YYETOM MPEAJIOKEHHONW yueOHOM 3a/1auMl U 3aJJaHHBIX KPUTEPUEB;

BbIOMpATh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPNPETUPOBATh WH(GOPMAIUIO PA3IUYHBIX BHJIOB U (QopM
IIPEACTaBIICHUS,

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (POpMY Hpe/icTaBIeHUs HHPOPMALIMK U WLTIOCTPUPOBATh pelllaeMble 3a1a4u
HECJIOXKHBIMH CXEMaMH, TuarpaMMamMu, MHOM rpaduKoil 1 X KOMOMHAIUSMU;

OLICHMBATh HAAEKHOCTh HH(OpPMAIMK 1O KPUTEPUSIM, TNPEIJIOKEHHBIM yUHUTENleM WU C(HOPMYIMPOBAHHBIM
CaMOCTOSITEIIBHO;

3¢ (PEeKTUBHO 3aITIOMUHATH U CUCTEMATU3UPOBATh NH(POPMAIIHIO.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUs

OO0menue:

COIIOCTAaBJISITh CBOM CYXKJEHHUS C CYXKICHHUSIMH JIPYTHMX YYaCTHHUKOB Juajnora, OOHapyXMBaTh pPaziIMyUe U CXOACTBO
TMO3HUIIUM;

yOJIMYHO MPEICTABIATh PE3YIbTaThl BHITOJTHEHHOTO OMBITA (IKCIIEPUMEHTA, UCCIIE0BAHNUS, IPOCKTA);

CaMOCTOSITEJILHO BBHIOMPATh (hOpMAT BBICTYIUICHHUS C YYETOM 3a/lay MPE3CHTAMH U OCOOCHHOCTEW ayIUTOpPUH U B
COOTBETCTBHH C HUM COCTABJISATh YCTHHIE M TUCHMEHHBIE TEKCTHI C UCIIOIH30BAHUEM MJLTIOCTPATUBHBIX MaTEPHUAIIOB.

CoBMecTHas 1eATEIBHOCTD (COTPYIHUYECTBO):

MOHUMAaTh W MCIHOJB30BaTh MPEUMYIIECTBA KOMAHJIHON M WHAMBUAYaTbHON paOOThl MPU PEIMICHUH KOHKPETHOU
MPOOIEMBI, B TOM YHCIIE TIPH CO3TaHUH HHPOPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 1e7h COBMECTHOW HMH(OPMAIMOHHOW AESTENBHOCTH MO cOopy, 00paboTke, mepemade, (GopmMaau3anuu
uH(pOpMAaIK, KOJUIEKTUBHO CTPOUTH JCHCTBUS MO €€ TOCTIKEHHUIO: PACTIPEACNSITh PO, JOTOBapHUBATHCS, 00CYXIaTh
MPOIIECC U PE3yJIBTaT COBMECTHOM PabOTHI;

BBITIONTHATH CBOIO YacTh paboThl ¢ wHbOpMarued wid WHOOPMAIMOHHBIM TPOAYKTOM, JOCTUTAsh Ka4eCTBEHHOTO
pe3ysIbTaTa 10 CBOEMY HAIMPABICHUIO U KOOPAWHHUPYS CBOM JICUCTBHSI C IPYTUMHU WICHAMHU KOMAaH/IbI;



OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOHIMI HMHMOPMALMOHHBIM MPOAYKT MO KpPUTEPHUSIM, CaMOCTOSTEIBHO
c(hOpMyIMPOBaHHBIM YYaCTHUKAMU B3aHMOJIEUCTBHS;

CpPaBHUBATh PE3YJIbTAThI C UCXOAHOM 3a/1a4€i U BKJIAJ KAKJIOr0 YJIEHAa KOMAaHAbl B IOCTUKEHNE PE3YyJIbTAaTOB, Pa3AEiTh
cepy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K MPEAOCTABIECHUIO OTYETA TIEPE]] TPYIIION.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe 1eHCTBHS

Camoopranusanus:

BBISIBJIATH B KU3HEHHBIX U YYECOHBIX CUTYALUSIX MMPOOJIEMBI, TPEOYIOIHE PEIICHNUS,

OPUEHTHPOBATHLCS B PA3JIMUHBIX MOJXO0JAaX K MPHUHATHIO PEIICHUM (MHIUBUAYAJIbHOE MPUHSITHE PEIICHUH, TMPUHSATHE
peleHuid B rpymre);

CaMOCTOSTEJILHO COCTABIIATH AITOPUTM pELISHUs 3a7auu (MU €ro 4acTh), BEIOMpATh croco0 peleHus yueOHoHl 3a1auun
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/ijlaraeMble BAPUAHTHI PEIICHHUIA;

COCTaBJIATh IUIAH ACHUCTBUN (TUIaH peaau3alii HaMEUYEHHOTO aJrOpUTMa PELICHHs ), KOPPEKTUPOBATh MPEIJIOKEHHBIN
ITOPUTM C YUETOM TIOJTYUYECHHsI HOBBIX 3HAHUN 00 HU3y4yaeMOM OOBEKTE;

JIeNaTh BHIOOP B YCIOBUSX MTPOTUBOPEYUBOM MHGOpMAIIMK U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMoOKOHTPOJIb (pediexkcusi):

BIAJICTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUH;

JaBaTh OLIEHKY CUTYyalluu U Mpeaiarath miaH €€ U3MEHEHUS,

VYHUTHIBATh KOHTEKCT W TMPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH pEIICHUH Yy4eOHOW 3ajayw,
aJanTUPOBATh PEIIEHUE K MEHSIOIIMMCS 0OCTOSITEILCTBAM;

OOBSCHATh TPUYHMHBI JOCTKEHUS (HETOCTHIKEHUS) PE3yIbTaTOB MH(GOPMAIIMOHHON JESTEIHHOCTH, JaBaTh OIECHKY
MPUOOPETEHHOMY OTIBITY, YMETh HaXOIUTh MMO3UTUBHOE B MIPOU3OIIEIIICH CUTYaIINN;

BHOCUTHh KOPPEKTHUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIUXCSI CUTYallMi, YCTAHOBJICHHBIX
OIK1OOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSM.

IMOLHMOHAJIbHBIN MHTEJJIEKT:



CTaBUTH €01 HA MECTO JPYroro 4yejaoBeKa, HOHUMATh MOTUBBI U HAMEPEHHUS APYToTo.

IIpunsiTHe ceds U APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJHUPOBATh BCE BOKPYT AK€ B YCJIOBHUSIX OTKPBITOTO JOCTyHa K JIOOBIM 00bEMaM
uH(OpMaIIH.

NPEAMETHBIE PE3YJIBTATBI

K xoniry oOydenus B 9 kiacce y oOyyaromierocs 0yayT coOpMUpPOBaHbI CAEAYIOIINE YMEHUS:

pa3OmBaTh 3a7auyd Ha MO/A3aJa4d, COCTABJISIThH, BBIMOJHATH BPYUYHYIO U Ha KOMITBIOTEPE HECIIOKHBIE AJITOPUTMBI C
UCIOJIb30BAaHUEM BETBJICHHH, IIMKIIOB M BCTIOMOTaTENIbHBIX aJITOPUTMOB ISl YIIPABIICHUS UCTIOJIHUTEIISIMU, TAKUMU Kak Po6oT,
Uepenamka, YepTExxHUK;

COCTaBIIATh M  OTIAXKUBATH MPOTPAMMBbI, PEATM3YIOIIME  THUIIOBBIE  AJNTOPUTMBI  OOpPabOTKM  YHCIOBBIX
MOCJIEIOBATENIBHOCTEN MM OAHOMEPHBIX YMCIOBBIX MAacCCHUBOB (MOMCK MaKCUMyMOB, MUHHMMYMOB, CYMMBbI WJIM KOJUYECTBA
DJIEMEHTOB C 3aJaHHBIMHA CBOMCTBAMH) Ha OJHOM H3 s3bIKOB mIporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[IxonbHBIA ANTOPUTMUYECKUN SI3BIK);

PACKpbIBaTh CMBICI MOHSITUN «MOJIENbY», «MOJEIUPOBAHUEY, ONPENENATh BHIbl MOJENEH, OLEHUBATH a/IEKBATHOCTD
MOJIENIA MOJICIIUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMS;

UCIIOJIb30BaTh Tpadbl W JAEPEBbsl JIsI MOJACIUPOBAHUS CHCTEM CETEBOM M HEPAPXUYECKON CTPYKTYphI, HAXOIUTh
KpaT4yaiuii myTh B Tpade;

BBEIOWPATh CHOCOO TMPEACTABICHHS JAHHBIX B COOTBETCTBHM C IOCTaBICHHOW 3ajmadeil (TabmuIlbl, CXembl, rpadukH,
JUarpaMMBbl) C UCTIOJIh30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00PaOOTKH JAHHBIX;

MCITIOJIB30BaTh JJIEKTPOHHBIC TAOMUIIBI 711 00pabOTKU, aHaNIM3a W BU3YaJIW3allMd YHCIOBHIX JAHHBIX, B TOM YHUCIE C
BBIJICJICHUEM JIHAna30Ha TaOIUIbl U YIIOPSJ0UMBAHUEM (COPTUPOBKOM) €ro 3JIEMEHTOB;

CO3/1aBaThb M NPUMEHATh B AJIEKTPOHHBIX Tabnuuax (opMynbl JJsi PacyETOB C HCIOJIb30BAHUEM BCTPOEHHBIX
apupmeTrueckux (GyHKIUNA (CyMMHpOBAHME M TOACYET 3HAYCHUM, OTBEUAIONIUMX 33JaHHOMY YCIOBUIO, CpeaHEe



apupMETHIECKOE, IMOUCK MaKCHMAaJIBHOTO W MUHUMAJIBHOTO 3HAYCHHs), aOCOJIOTHOW, OTHOCHTEIBHOW, CMEIIaHHOU
ajipecanum,

WCITOJIB30BaTh AJICKTPOHHBIC TAOJMIIBI JUTsI YMCIICHHOTO MOJSIMPOBAHUS B MPOCTHIX 3aJa4aX U3 Pa3HBIX MPEIMETHBIX
o0acTew;

UCIIOJIb30BaTh COBPEMCHHBIC MHTEPHET-CEPBUCHI (B TOM YHCJIC KOMMYHHKAITMOHHBIC CEPBHCHI, 00JIAUYHBIC XPaHWIHIIA
JAaHHBIX, OHJIAWH-TIPOTPaMMBbI (TEKCTOBBIC M TpadHUeCKHe PEIaKTOPhl, CPeabl pa3paOdOTKH)) B Y4COHOW M TIOBCEIHEBHOM
JESATEITBHOCTH;

NPHUBOJUTH TPUMEPHI HCIOJIB30BaHHUS TEOMH(DOPMAIMOHHBIX CEPBUCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYT,
o0Opa3oBaTeIbHBIX CEPBUCOB MIHTEpHETA B YUCOHOW 1 TTOBCEAHEBHOM IESITCIIEHOCTH;

MCTIOJIh30BAaTh PA3IUYHbIC CPEICTBA 3AIIUTHI OT BPEAOHOCHOTO IPOTPAMMHOT0 00€CIICUeHHSI, 3aIIUIIATh TEPCOHATBHYIO
MHPOPMAITNIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA U €r0 MOCIEACTBHMA (pa3TialleHus, IIOAMEHBI, YTPAThl TaHHBIX) C YUYETOM
OCHOBHBIX TEXHOJOTHYECKHX W COLHATBHO-TICHXOJOTHYECKUX acCleKTOB HCIIONb30BaHus ceTH MHTepHeT (cereBas
aHOHUMHOCTD, ITU(PPOBOH Clle]], AayTCHTUYHOCTh CYyOBEKTOB M PECYPCOB, OMTACHOCTH BPEIOHOCHOTO KO/Ia);
pacro3HaBaTh MOMBITKH M MPEIYNPEKIAaTh BOBICUCHHUE CE0S U OKPYXKAIOIIMX B JIECTPYKTUBHBIC U KPUMUHAIBHBIC (OPMBI
CETeBOW aKTUBHOCTHU (B TOM UHciie KUOSPOYIUTHHT, (PUIITHHT).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. ludgpoBasi rpaMoTHOCTH
11 I'moGanbHas cets IHTEpHET U CcTpaTeruu 3 bubnuorexa [JOK
' 0e30MacHOTO OBEJCHUS B HEl https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
1.2 Pa6 3
aboTa B HH(OPMALIOHHOM NPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 6
Pa3znen 2. Teoperuyeckue 0CHOBbI MH()OPMATUKH
bu6mmoreka [JOK
2.1 M 8 1
OACIMPOBAHHE KAK METOAL HO3HANHA https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Paznen 3. AropurMbl 4 NPOrpaMMHpPOBAHUE
bu6mmoreka [JOK
3.1 P 0 6 1
ASpADOTRA SLITOPITMOB 1 HPOTPaMM https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
3.2 v 2
HpaBIIeHie https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8

Pa3nen 4. Un(opManioHHbIC TEXHOJIOT MU
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bu6mmoreka [IOK
4.1 3 o 10
HICICTPOHHBIC TabIHIH! https://m.edsoo.ru/7f41a7do0
49 WNudopmanimoHHbIE TEXHOJIOTHH B 1 bubnuorexa [JOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KITIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudgpossbie)
n/ pasaenoB u TeM | Bcecer | Konrpoubn IIpakTnyeck
oOpa3oBaTtejibHbIE
n NMporpamMmbl 0 ble padoThI ue padoTsl
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
I'moGanpHas ceThb
WuTepuer u bubnuoreka [IOK
1.1 CTpaTeruu 3 https://m.edsoo.ru/7f41a
0€3011aCHOT0 7d0
MOBEJNICHNUA B HEH
Pa6ora B bu6moreka [IOK
1.2 WH(POPMAITMOHHO 3 https://m.edsoo.ru/7f41a
M IIPOCTPAHCTBE 7d0
Hroro mo pazgeny 6

Pa3znen 2. Teoperuueckue 0CHOBBI HH(POPMATHKH

MopenupoBanue bubnuoreka [IOK
2.1 KaK METO/T 8 1 https://m.edsoo.ru/7f41a
MO3HAHHUSA 7d0
Hroro no pazgeny 8

Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpOBaHue

Pa3pabotka bubnuoreka [JOK
3.1 AJITOPUTMOB U 6 1 https://m.edsoo.ru/7f41a
nporpamMm 7d0
bubmuoreka [JOK
3.2 VYnpasnenue 2 https://m.edsoo.ru/7f41a
7d0
Uroro mno pazneny 8

Pa3nen 4. Un(opManimoHHbIEC TEXHOJIOT MU

bu6mmoreka [JOK
ONEeKTpOHHBIE
4.1 10 https://m.edsoo.ru/7f41a
TaOTUIIBI
7d0
bu6mmoreka [JOK
Nuadopmannonu
4.2 (popman 1 https://m.edsoo.ru/7f41a

bIC TCXHOJIOTHUHU B

7d0
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IHHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 I'noGanbnas cets UnTepuer. IP- 1 bubnuorexa [JOK
anpeca y3i10B. boisbiive 1anHbie https://m.edso00.ru/8al17b578
bu6moreka [IOK
2 Nudopmanronnas 6€301mMacHOCTh 1
opuau https://m.eds00.ru/8a17b690
VYyer nmonsTus 06
nH(pOpPMaLMOHHON OE30MMaCHOCTH
bu6mmoreka [IOK
3 MIPHU CO3JJaHUU KOMIIJIEKCHBIX 1
https://m.edsoo.ru/8al7b7bc
WH(POPMAITMOHHBIX 0OBEKTOB B
BHJIC BEO-CTpaHUIL
4 Bunel nearenbHOCTH B CETH 1 bu6mmoreka [IOK
HNutepner https://m.edsoo.ru/8a17b8e8
OO6navHble TEXHOJIOTHUH.
. bu6mmoreka [JOK
5 Hcnons3oBanne onnaitH-oduca 1
https://m.edsoo.ru/8al7bale
Ui pa3paboTKU JOKYMEHTOB
O00011IeHNE U CUCTEMATH3ALUS
3HaHMi 1o TeMaM «[ nobanbHas
5 ceTb MHTEpHET U cTpareruu 1 bubnnoreka [JOK

0€3011aCHOTO MOBEACHUS B HEW,
«Pabora B MH(pOpMaIIMOHHOM
MIPOCTPAHCTBEN

https://m.edsoo.ru/8a17bb36



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36

7 Mogenu u MoJeIMpOBAHUE. bubnmoreka [JOK
Knaccudukanuu moaenei https://m.edsoo.ru/8al7be06
bu6mmoreka [{OK
8 Tabmrmsie MozeH https://m.edsoo.ru/8al7c04a
MpakTuyeckan pabota "PaboTta c
roTOBbIMN KOMMbIOTEPHbIMU
9 mMmoaenaMmmn U3 pasnnyHbIx
npeameTHbIx obnacten”
I'pad. Becosas marpuria rpada.
JlnmvHA TTyTH MEXy BEpIUTHHAMHA
10 rpada. Beruncnenue konudyecTsa
ITyTE€N B HAIIPABJIECHHOM
AIMKIINYECKOM Tpade
1 Hepero. [lepeGop BapuaHTOB ¢
MTOMOIIIBIO JIEpeBa
12 MareMaTtuueckoe MOJICITMPOBAHNE bubmorexa LOK
https://m.edso0.ru/8a17c392
13 Ucnonb3oBaHue rpacos npu bu6mmoreka [JOK
peweHnn 3agay https://m.edsoo.ru/8al7c4aa
O0001IeHrEe U cUCTEMATU3 AL
14 3HaHui. KonTpoapHas pabora 1mo bubnuoreka [JOK
teme «MoJienupoBaHue KaK METO/T https://m.edsoo.ru/8a17c¢9c8
ITO3HAHHUS
Pa30Ouenue 3amaun Ha 1oa3agavum.
CocraBiieHHE aJITOPUTMOB U
bu6mmoreka [JOK
15 IIPOrPaMM C UCHOJIb30BAHUEM

BeTBJ'IeHHfI, OHUKJIOB U
BCIIOMOT'ATCJIbHBIX AJITOPUTMOB

https://m.edsoo.ru/8al7cb12



https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12

16

OnHomepHbIE MaCCHUBBI

bubmuoreka [JOK
https://m.edsoo.ru/8al7cc3e

17

HaxoxgeHune cymmbl, KOJIMYeCTBa,
cpeaHero apndmeTn4ecKoro
a/leMeHTOB maccuBa. MNpakTnuyeckasn
pabota "CoctaBsiieHne 1 oThagKa
nporpamm"

bu6mmoreka [{OK
https://m.edsoo.ru/8al7cd60

18

JInHenHbIN NOUCK 3agaHHOro
3Ha4YeHnA B MaccuBe.
MpakTnyeckas paboTta
"CocTaBneHue u oTnagka
nporpamm”

19

HaXO)K)IeHI/Ie MUHHUMAJIBHOI'O U
MAaKCUMAJIBbHOT'O 3HAYCHUA

9JICMCHTOB ITOCJICA0BATCIBbHOCTH.

[IpakTrueckas padoTa
"CocTaBiIeHHE U OTJIagKa
nporpamm"

bu6mmoreka [IOK
https://m.edsoo.ru/8a17d01c

20

O000111eHNE U CUCTEMATU3ALMS
3HaHui. KonTpoapHas pabora 1mo
Tteme «Pa3paboTka anropuTMOB U
MIPOrpaMM»

bu6mmoreka [JOK
https://m.edsoo.ru/8al7dlca

21

VYmpasnenue. Curnai.
[IpakTrueckas padota
"3HaKOMCTBO ¢ y4eOHOH cpeoii
pa3paboTKH Mporpamm
yIpaBICHUS ABIKYIIUMUCS
poGotamu"

bubnuoreka [JOK
https://m.edsoo.ru/8al17d4d6

22

PO6OTI/I3I/IpOBaHHHe CHUCTCMBI

bu6mmoreka [JOK
https://m.edso0.ru/8a17d602



https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602

DNeKTpOHHBIC Ta0IUIIBL. TUTIBI

23 AQHHBIX B SUCHKAX AJICKTPOHHOMN Bubmmorexa LIOK
A P https://m.edso00.ru/8a17d710
TaOJIHIIBI
24 PenaktupoBanue u bubnuorexa [JOK
(dhopmaTupoBaHue TAOIHUIL https://m.edsoo.ru/8a17d832
Bcerpoennbie KIIMH JJIs IOMCKa
25 MaKI(;)I/IM a I\TIZ:III/IM a, CYMMBI U bubmmorera [JOK
yma, yma, CyM https://m.edso0.ru/8a17d990
CpenHero apu(pmMeTHIECKOTo
26 CoptupoBka u puiabTparus bubnuorexa [JOK
JTAHHBIX B BBIJCIICHHOM AUAaIta30He https://m.edsoo.ru/8al17db70
ITocTpoenne quarpamMm u
27 r a(bEKOB B C)ieKTpOHHI)IX bubamorera LOK
p p https://m.edsoo.ru/8al7e08e
Ta0IHUIIax
28 OTHOcUTENbHAs, a0COTIOTHAS U bubmuorexa [JOK
CMeEIIIaHHas aJipecarus https://m.edsoo.ru/8al7e2b4
29 VY CIIOBHBIC BEIYUCIICHHUS B bubmuorexa [JOK
AIIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60JIBIINX HAOOPOB bubnuoreka [JOK
TAHHBIX https://m.edsoo.ru/8al7e87c
31 YucneHHoe MOJIETMPOBAHKE B bubnunoreka [JOK
AIICKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHNE U CUCTEMATH3AL S
. bubmuoreka [JOK
32 3HaHUM N0 TeMe «DJIEKTPOHHBIE
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponp nndopmamoHHbIX
33 TEXHOJIOTUI B pa3BUTHU bubnuoreka [IOK

SKOHOMHKHU MHPA, CTPAHBI,
peruona

https://m.edsoo.ru/8al7ed54



https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

PesepBHrlit ypok. O600IIeHNE 1

bubmuoreka [JOK

34 cucrematusaus. Arorosoe 1 https://m.edsoo.ru/8al7ee6c
IIOBTOpPEHHE
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/8a17ee6c

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

9 KITIACCA

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh  COBpEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  4HUCIE
KOMMYHHKAI[MOHHbIE CEPBUCHL, OOJauHble XpaHWIMILA JAHHBIX, OHJIAMH-
MPOrpaMMbl (TEKCTOBbIE M TpaUuecKue pPelaKkTOphl, Cpelbl pa3paboTKH) B

y4eOHOM 1 TIOBCEAHEBHOM JESITEIIBHOCTH

1.2

[IpuBoUTE mpHUMEpPHl HCIONB30BAHUS TEOMH(POPMAIIMOHHBIX CEPBUCOB,
CEpBUCOB roCyIapCTBEHHBIX YCIYyT, 00pa3oBaTeIbHbIX CEpBUCOB IHTEpHETA B

y4eOHOM 1 TTOBCEAHEBHOM JESITEIIBHOCTH

1.3

Hcnonp30Bath pa3iMyHbIe CPECTBA 3AIIUTHI OT BPEIOHOCHOTO MPOTPaMMHOTO
obecrieueHus, 3aIUIIATh MIePCOHAIBHYIO nHpopmaIuio oT
HECAaHKIIMOHMPOBAHHOTO JIOCTYIIa W €ro TIOCIEACTBUH (pa3TiamieHus,
NOJIMEHBI, yTPaThl JaHHBIX) C Y4YETOM OCHOBHBIX TEXHOJOTHUECKUX H
COIIMAIBHO-TICUXOJIOTUYECKAX AaCIEKTOB HKCIIOJIb30BaHMs ceTH VHTepHer
(cereBass aHOHMMHOCTh, HU(MPOBOW Clel, AayTEHTHYHOCTh CYOBEKTOB U

pecypcoB, OIaCHOCTh BPEIOHOCHOTO KO/1a)

1.4

Pacrnio3naBaTh NONBITKU U NpeaynpeKaaTb BOBJICUCHHUC cebsg u OKpYKaromux
B JCCTPYKTHBHBIC U KPUMUHAJIBHBIC (1)0pr1 CETeBOI aKTUBHOCTH (B TOM 4YHUCJIIC

KuOepOyUIUHT, (DUIIHHT)

ITo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBI I/IHq)OpMaTI/IKI/I»

2.1

PaCKpLIBaTL CMBICJI IOHATHI «MOICIBb», «KMOACIIUPOBAHUC), OTIPCACIIATH BUIbL
MO,Z[GJ'IGIZ, ONCHHBATh aJICKBATHOCTL MOJCIIM MOICIUPYECMOMY O6LCKTy n

neJrsiM MOJCIIMPOBaHUSA

2.2

Hcnonp3oBaTh rpa(bH U JCpEeBbA I MOICIUPOBAHUA CHCTCM CETEeBOM M

MepapXUUeCKOil CTPYKTYpbl, HAXOUTh KpaTuailiuii myTs B rpage

ITo Teme «ANTOpUTMBI U TPOTPAMMHUPOBAHUE)




3.1

Paz0uBaTh 3amaum Ha TOA3a/a4M, COCTABISATH, BBIMOJHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C UCIIOJIB30BAHUEM BETBIICHUH, LIUKIIOB

1 BCIIOMOT'aTCJIIbHBIX AJITOPUTMOB IUIA YIIPABJICHUA UCIIOJTHUTCIIIMU

3.2

CoCTaBnsTh U OTIAKUBATH MIPOTPAMMBI, PEATU3YIONINE TUIIOBBIE aJTOPUTMBI
00pabOTKM YHUCIIOBBIX IOCJIEIOBATEIbHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCcUBOB (ITOMCK MAaKCUMYMOB, MHHAMYMOB, CYMMBbI WJIH KOJIMYECTBA
JJIEMEHTOB €  3aJaHHBIMH  CBOMCTBaMH) Ha OJHOM U3  SI3BIKOB
nporpammupoBanust  (Python, C++, TIlackans, Java, C#, IlIkonbHbIi

AnropurMuueckuit SI3bIk)

[To Teme «MHpOpMAITMOHHBIE TEXHOJIOTHUI

4.1

BriOupats crioco0 mpencTaBiieHUs TaHHBIX B COOTBETCTBHH C IMOCTaBIEHHOM
3amauert (TabnuIbl, CXeMbl, TpaduKku, AUarpaMMbl) C HCIOJIb30BAHHEM

COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEACTB 00paOOTKHU JaHHBIX

4.2

Hcnons30Bath DJIEKTPOHHBIE TaOMMIBl 1711  O0OpabOTKW, aHamu3a |
BI/I3yaJ'II/ISaHI/II/I YHUCJIOBBIX AAHHBIX, B TOM YHCJIC C BBIACJICHHCM JHaAlla30Ha

TaOIUIBI U YIIOPSIIOYMBAHUEM (COPTUPOBKOI) €r0 AJIEMEHTOB

4.3

Co31aBath U MPUMEHSTH B JICKTPOHHBIX TAOIHUIIAX (GOPMYIBI ISl PACYETOB C
WCIIOJIb30BAHUEM BCTPOEHHBIX apuPMeTHdecKux QyHKIHUA (CyMMUPOBAHUE H
MoJACYET  3HAYCHWH, OTBEYAIOIIUX 33aJaHHOMY  YCIOBHIO,  Cpe/IHee
apu(MEeTHIECKOe, TIOUCK MAaKCHMaJbHOTO W MHHHMAJIBHOTO 3HAYCHUs),

a0COJIIOTHON, OTHOCHUTEJILHOM, CMEIIAaHHOW aJipecariiu

4.4

Hcnons30BaTh QJICKTPOHHBIC Ta6J'II/II_II)I 11 YUCJICHHOI'O MOACIUPOBAHUA B

IIPOCThIX 3aJadax U3 Pa3HbIX NPEIMETHBIX obnacrei




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

1.1

I'mobGanbhas cerb Murepuer. |IP-agpeca y3moB. CeTeBoe XpaHEHUE IAaHHBIX.
MeTo 1! HHIMBUAYAIBHOTO M KOJJIEKTUBHOTO pa3MeIlleH!sl HOBOW MH(OopMaIuu
B I/IHTepHeTC. bompmme JaHHBIC (I/IHTepHeT -JaHHBbIC, B YaCTHOCTH HOaHHBbIC

COLIMAJIbHBIX CeTeil)

1.2

[Tonsatue 06 wmHPOpManUOHHON O€30mMacHOCTH. YTPO3bl WHOOPMAIMOHHON
0€30MacHOCTH MPHU padOTe B TII00ATEHOMN CETH U METOIbI TPOTHUBOCHCTBUS M.
[IpaBuna 6e3omacHoOM ayTeHTHU(UKAIINU. 3aluTa JMYHONH WHPOPMAIIUK B CETH
WNHurepHer. be3omacHele cTpaTeruu IoBeneHuss B ceTd  VIHTepHer.
[IpenynpexaeHrue BOBJIEYEHHUS B AECTPYKTUBHBbIE U KPUMHHAIbHBIE (OPMBI

CETEeBOW aKTUBHOCTH (KMOEpOY/UTHHT, (PUIIUHT U Apyrue GopMbI)

1.3

Buner gestensHoctu B UHTEpHETE. IHTEpHET-CEPBUCHI: KOMMYHUKAIMOHHbBIE
cepBUCHI (TIOUTOBAs CITy)K0a, BUI€0-KOH(EPEHII-CBSI3b U Ipyrue), CIpaBOYHbBIC
CITyXObl (KapThl, pACMHCAHUS W JPYTHE), TOUCKOBBIE CITYXKOBI, CITY>KObI
OOHOBJIEHUS TpOrpaMMHOro oOecnedeHus MU JApyrue ciayxObl. CepBHCHI
rocynapcTBeHHbIX yciyr. OOmaynble xpaHwiumia gaHHeiX. CpenacrBa
COBMECTHOM pa3pabOTKH JOKyMeHTOB (oHisakiH-oducel). I[Iporpammuoe
obOecrieueHre Kak BeO-CEpBHC: OHJIAWHOBBIE TEKCTOBBIE U TpaduuecKue

pEeNaKkToOPbl, Cpebl Pa3pabOTKH MPOTrpaMM

TeopeTndeckre 0CHOBBI HHPOPMATHKU

2.1

Mogenb. 3agauu, pemraeMble ¢ MOMOIIBI0 MojendpoBanus. Kinaccudukanuu
Mojeneil. MarepuanpHbie  (HaTypHble) U WHGOPMALMOHHBIE MOJEIH.
HenpepsiBHbie M auckpeTHble Monenu. Mmuranmonnele mMoaenu. Mrpossbie
mozenu. OIeHKa COOTBETCTBHSI MOJEIU MOAECTUPYEMOMY OOBEKTY U LIEJSM

MOJACIINPOBAHUA

2.2

Tabnuynbie MOACIIN. Ta6JII/II_Ia KaK MMpeACTaBJIICHUC OTHOLICHUA

2.3

ba3pl maHHBIX. OT60p B Ta6J'II/ILIe CTPOK, YAOBJICTBOPAIOIIHUX 3aJdHHOMY

YCJIOBHIO




24

I'pad. Bepmuna, pebpo, myts. OpHEHTHpPOBAaHHBIE W HEOPUECHTUPOBAHHBIC
rpader. [lnmna (Bec) pebpa. BecoBas marpuma rpada. JnmmHa myTH Mexmy
BepmmHamu rpada. [Torck ontuMansHOTO IMyTH B rpade. HauanpHas BepmHa
(MCTOYHMK) ¥ KOHEYHas BepmuHA (CTOK) B OPHUEHTUPOBAHHOM rpade.

Brranciienue KonmuecTBa MmyTeil B HaIpaBJIeHHOM allUKIMYECKOM Tpade

2.5

HepeBo. Kopenn, Bepminna (y3en), 1ucT, pedpo (xyra) nepesa. Breicota nepesa.
Ionnepeso. Ilpumepsl ucmonb30BaHUS JepeBbeB. llepeGop BapHaHTOB C

TIOMOIIIBIO JIepeBa

2.6

[Tonatue w™areMaTuyeckoi MoOJENU. 3aJadud, pellaeMbleé C  MOMOIIBIO
MaTeMaTH4ECKOTrO (KOMIIBIOTEPHOTO) MOJIEJIMPOBAHUS. Otnnune
MaTeMaTH4eCKOW MOJEIM OT HAaTypHOM MOJEIM U OT CJIOBECHOTO

(muTepaTypHOT0) ONMCaHUsI 0ObEKTa

2.7

OTansl KOMIIBIOTCPHOTO MOJCIIMPOBAHUA: TIOCTAHOBKA 3aJadu, ITOCTPOCHHC
MaTeMaTUIeCKOU MOJCIIN, ImporpamMmHas  p€ajin3alus, TECTUPOBAHHUC,
MIPOBCACHUC KOMIIBIOTCPHOI'0 OKCIICPUMEHTA, aHallu3d €ro pe3ylIbTaToB,

YTOYHEHHE MOJEeNN

ANTOpPUTMBI ¥ IPOTrPAMMHPOBaHHE

3.1

Pa3ouenue 3amaum Ha momzamauu. CocTaBlieHHE JITOPUTMOB M MPOTPAMM C
WCIIOJIb30BAHUEM BETBJICHUMN, IIMKJIOB M BCIIOMOTATEIBHBIX aJTOPUTMOB IS

YIIpaBJICHUA UCITIOJITHUTCIEM HUIIN APYTUMHA UCIIOJTHUTCIIIMU

3.2

Tabnmuunble BenuuuHbl (MaccuBbl). OmpHOMEpHBIE MaccuBbl. CocTaBiCHUE U
OTJIaJIKa TPOTpaMM, pPEATU3YIOMIMX THUIIOBBIE AJITOPUTMBI  0O0pabOTKH
OJTHOMEPHBIX YMCIIOBBIX MAaCCHBOB, Ha OJIHOM U3 SI3BbIKOB IPOIPaMMHPOBAHUS
(Python, C++, Ilackams, Java, C#, IllkompHbIii AnropurmMudeckuii SI3bIK):
3aIl0JIHEHUE YHUCIIOBOTO MAacCHBa CIyYalHBIMH 4YUCIIaMH, B COOTBETCTBHUHU C
(dbopmynoi WM myTéM BBOJIA YMCEIT, HAXOXKICHUE CYMMBI DJIEMEHTOB MacCHBa,
JMHEWHBIA TOUCK 3aJlaHHOTO 3HAYCHHUS B MAaCCHBE, IOJCUYET DJIEMEHTOB
MacCHBa,  yJOBIICTBOPSIONIMX  3aJaHHOMY  YCIIOBUIO,  HaXOXICHHUE

MHWHHMAJIBHOT'O (MaKCI/IMaJ'IBHOI‘O) JJIEMCHTA MaCCHBa. COpTI/IpOBKa MacCCuBa

3.3

O6pa60TKa IOTOKAa HAaHHBIX: BBIYHCIICHHUEC KOJMYECTBA, CYMMBLI, CPEIOHETO
apI/I(I)MeTI/I‘{eCKOl"O, MHHHUMAJIBHOT'O M MAaKCHUMAJIbHOI'O 3HA4YCHHA J3JICMCHTOB

IMMOCJICA0BATCIIbHOCTHU, YAOBJIICTBOPAOIMIUX 3aJaHHOMY YCIIOBUIO

3.4

VYnpasnenue. Curnan. OGpatHast cBsizb. [loaydeHue curHanoB oT HU(POBBIX
JaTYUKOB (KacaHMs, pAacCTOSHUS, CBeTa, 3Byka W japyroro). IIpumepst

HCIIOJIb30BAHWA IMPUHIUIIA O6p8.THOI>i CBA3KM B CHCTCMax YHPaBJICHUA




TEXHUYECKUMHU YCTPOHCTBAMM, B TOM uyHcie B poOoTorexHuke. [Tpumepst
pOOOTHU3UPOBAaHHBIX ~ CHUCTEM  (CHCTEMa  YINpaBJICHUS  JBIDKEHHEM B
TPaHCIIOPTHOM CHUCTEME, CBAPOYHAs JIMHUSA aBTO3aBOJA, aBTOMAaTU3MPOBAHHOE
YIOpPABJICHWE OTOIUIEHMEM JOMa, aBTOHOMHAas CHCTEMa  YIpaBJICHUS

TPAHCIIOPTHBIM CPEACTBOM U JAPYIH€ CUCTEMBI)

WNudpopmanoHHbIE TEXHOJIOTHH

4.1

[onsiTue 06 A1MeKTPOHHBIX TaOiUIaX. THIBI JaHHBIX B SYEHKAX AIIEKTPOHHON
tabmuiel. PegaktupoBanue u popmatupoBanue Tabnuil. BctpoeHnsie GyHKIHN
JUId TIOMCKa MaKCMUMyMa, MUHMMYMa, CyMMbI U CpPEIHEro apu(MeTudecKoro.
CopTupoBKa JaHHBIX B BbIIEJICHHOM nuana3zoHe. Iloctpoenue nuarpamm
(rucrorpamma, Kpyropas AMarpamMma, TodeuHas auarpamma). Beibop Tuna

AuarpaMMbl

4.2

[IpeobpazoBanue Gopmyn npu konupoBaHuu. OTHOCHTENbHAs, A0COTIOTHAS U

CMCIIaHHasg aapecaliuns

4.3

VYcnoBHbIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabauax. CyMMUPOBAaHHE U MOJACYET
3HAYEHHM, OTBEUAIONINX 3aJaHHOMY ycioBHi0. OOpaboTka O0IbIIMX HAOOPOB

JTaHHBIX. YHCIIEHHOE MOICTTUPOBAHUE B AIEKTPOHHBIX TaOIHIaX

4.4

Posb nH(MOpPMAIMOHHBIX TEXHOJOTHI B Pa3BUTUU 3KOHOMHUKH MHUPA, CTPaHBI,
pernona. OTKpbITEIE 0Opa3oBaTenbHble pecypchl. [Ipodeccun, cBs3aHHBIE
nHpopMaTUKOW W HWHQPOPMAIIMOHHBIMUA  TEXHOJIOTUSAMH: BeO-mu3aiHep,
IPOTPAaMMHUCT, pa3pabOTYMK MOOMIIBHBIX TPWIOKEHUH, TECTHUPOBIIUK,
APXHUTEKTOP MPOTPaMMHOIO OOECIICUCHHUsI, CIICIUATUCT 0 aHAIU3y IaHHBIX,

CHCTEMHBIN AJIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D IO UHO®OPMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBanusi Ha ocHoBe PT'OC

1

3HaTh (MOHUMATBH)

1.1

Brnagenue OCHOBHBIMM TOHATUSAMHU: HMHpOpMalMs, Iepenaua,
XpaHeHue 1 00paboTKa HHPOPMALIMH, AITOPUTM, MOJIENb, IU(POBOI
OPOAYKT W MX HCIOJb30BaHME JUIsl pElIeHHs YYeOHBIX H

MMPaKTUYCCKUX 3aaa4

1.2

BnaneHne MOHATHUAMM: BBICKA3BIBAHUC, JIOTHYECKad OIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHue omnepupoBaTh €IUHUIAMH H3MEpPEeHHs] MHPOPMAIMOHHOTO

00BbEMa M CKOPOCTH TIEpeIaul JaHHBIX

2.2

YMeHue 3anucbiBaTh U CpaBHHMBATh Iienble yuciaa ot 0 go 1024 B
Pa3IMYHBIX MMO3UITMOHHBIX CUCTEMaX CUMCICHHUS C OCHOBAHUSAMH 2,

8, 16, BBITIOJIHATH apUPMETHICCKUE OTICPAIIUH HAJlT HUMHU

2.3

Ymenune KOOAUPOBATH U JACKOAHUPOBATDH COO6H.I€HI/DI 110 3aJaHHBIM
npaBujaM; IIOHMMAaHHUC OCHOBHBIX IIPHUHIUIIOB KOIWPOBAaHHA

uH(bOpPMAaLIMU Pa3IMYHOM NPUPOIBI: TEKCTOBOM, TpaduuecKoid, ayanuo

2.4

VYMeHne 3alMchIBaTh JOTHYECKHE BBIPAXKCHUA C HCIIOJIB30BAHHUEM
JAU3BIOHKIWHU, KOHbIOHKIIUKW U OTpULIaHKA, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKUX BLIpa)KeHHﬁ, €CJIn HU3BCCTHBI 3HA4YCHHA HCTHHHOCTH
BXOJAIIHUX B HEI'O IICPEMCHHBIX, CTPOUTDH Ta6J'II/II_II>I HNCTHHHOCTH IJIA
JJOTHYCCKUX BBIpa)KeHHfI; 3aIlIMCbIBATLb JIOTHMYCCKHC BLIPAXKCHHA Ha

N3Yy4aCMOM SA3BIKE ITPOTPaAaMMHUPOBAHUS

2.5

YMeHHE COCTaBJIsATh, BBINOJHATh BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOXKHBIE  alTOPUTMBI I YOPaBIEHUS  HCIOJTHHUTEISIMU
(Yepenamika, YepTE&XHUK U Jpyrue); co3faBaTh U OTJIAXKHUBATh
pOTrpaMMBbl Ha OJTHOM U3 SI3bIKOB IporpammupoBanus (Python, C++,

[Mackans, Java, C#, IlkonbHblii AnroputmMudeckuii S3BIK),




peaIn3yIolMe HECIOXKHBIE AJITOPUTMbl OOpPaOOTKM  YHUCIIOBBIX
JaHHBIX C HCIIOJIb30BaHUECM ITUKJIOB U BeTBJIeHI/If/'I; YMCHHC p336I/IBaTB
3aa4d Ha I0J3aJaud, WUCI0JIb30BaTh KOHCTAHTHI, IIEPEMEHHbBIE U
BBIPpAXKCHUA Pa3IIMIHBIX THUIIOB (‘-II/ICJIOBBIX, JJOTMYCCKUX,
CUMBOJIbHBIX); AQHAIM3UPOBATh  MNPEUIOKEHHBIM  alIrOpUTM,
ONpCAC/IAATb, KaKWC€ pPE3yjbTaTbl BO3MOXHBI IIpU 3aJaHHOM

MHOXECTBC HCXOJHBIX 3HAUCHUH

2.6

YMeHHe 3amucaTth Ha HM3y4aeéMOM SI3BIKE IPOIPaMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKH JEIMMOCTH OJHOTO LIEJIOr0 YHUCia Ha JPYroe,
IPOBEPKU HATypaJIbHOTO YHMCIIa HA MPOCTOTY, BBIIEICHUS LUPp U3
HaTypaJbHOTO 4YHCJIA, IOMCK MAaKCHMYMOB, MHUHHMYMOB, CYMMBbI

YHCJIOBOM MOCJIEIOBATEILHOCTH

2.7

Biianenne yMeHHEeM OpUEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpeE
daiinoBoil  cucrteMbl, pabotatb ¢  (ailloBol  cHCTEMOM
MIEPCOHAJIBHOIO KOMIIBIOTEPA C MCIOJIb30BAaHUEM T'papUuecKoro
uHTepdeiica, a HMMEHHO: CO03/1aBaTh, KOMHPOBaTh, IepeMeIlaTh,

NEePEUMEHOBBIBATh, YIAISATh U apXUBUPOBATH (PAiIIbl U KaTaIoru

2.8

Bnanenue YMEHUSAMHU u HaBbIKaMU MCIOJIb30BaHUs
MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN IS MTOKCKA,
XpaHeHUus, 00pabOTKM M TNepeJauyd U aHajdu3a pPa3IudyHbIX BHUJIOB

uHhopmaruu

2.9

YMeHue BBIOUpaTh Croco0 MPeICTaBICHHsI TaHHBIX B COOTBETCTBHH
C TIOCTABJICHHOM 3a7ia4eil (TaOJIUIIbI, CXeMBbI, TpapuKHU, JAATPaMMBbI)
C UCHOJb30BAHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CpEJICTB

00paboOTKH JaHHBIX

2.10

YMmenue ¢opmanuzoBath W CTPYKTYpHUpPOBaTh HUHGOpPMAIIHUIO,
UCIIOJNIB3YSl JJIEKTPOHHBIE TaOmuIbl Ui o0paboTKM, aHanmu3a u
BU3yaJU3allMM YUCJIOBBIX JIAHHBIX, B TOM 4YHUCJE C BBIJICICHUEM
nUarna3oHa TaONUIbl W YIOPSAOYMBAHUEM (COPTUPOBKOI) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSTH B AJEKTPOHHBIX TaOIUIaX (POPMYIIbI
JUIs  pacu€TOB C  HCIIOJIB30BAHMEM BCTPOEHHBIX  (DYHKIIHA,
a0COJIIOTHOM, OTHOCHUTEJIPHOM, CMEIIaHHOM aJpecanuu;
UCIIONIb30BaTh  DIEKTPOHHbIE  TaONUIBI Ui  YHUCIEHHOTO
MOJICTIMPOBAaHUS. B MPOCTBIX 3aJadaX W3 pPa3HbIX IPEIMETHBIX

oOnacren




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D I1O

NHOOPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Hudposas rpaMOTHOCTH

#H#Par###1.1

@aiinbl 1 nanku (karanoru). [IpuHImIe mocTpoeHus: (HaiIoBBIX CHCTEM.
[Tonnroe ums daiina (manku). [lyts k daitny (manke). PaboTa ¢ dainamu u
KaTtajoraMu  CpeICTBaMH  OINEpAallMOHHOM  CHUCTEMBI:  CO3JIaHUE,
KOIMPOBAaHUE, IEpeMeIleHue, NepPerMEeHOBaHUE U ynaajeHue ¢GaiioB
nanok (karamoroB). Twumbsl (aiimoB. CpoiictBa (aitioB. daitnoBbIit

menemxkep. [louck ¢daiaoB cpeacTBaMu oneparmoHHON CUCTEMBI

1.2

O6benuaenne kKoMnbioTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, Beo-
cat. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cucTeMBl.
[louck wuHOpMaNMK 1O KIIOYEBBIM CJIOBaM M MO HU300pa)KEHUIO.
HoctoBepHocts uH(pOpMaruu, monydeHHoW u3 MurtepHera. |P-ampeca

y310B. CeTeBoe XpaHEHHE JaHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JIMCKPETHOCTH TaHHBIX. BO3MOXKHOCTE OTIMCaHUS HETIPEPHIBHBIX 0OBEKTOB
Y TIPOIIECCOB C TIOMOIIBIO AUCKPETHBIX TaHHBIX.

CumBon. Ancdasur. MomHocts andaBura. [[BonuHbli  andaBur.
KonnuectBo BCEBO3MOHBIX CIIOB (KOJIOBBIX KOMOWHAIIH)
(buKcupoBaHHOM JUTMHBI B 1BOMYHOM ajdaBute. [IpeoOpazoBanue 1r060r0
anaBuTa K ABOMYHOMY. KOJMUYECTBO Pa3UYHBIX CIOB (PMKCHPOBAHHOM
JUTUHBI B aJI(haBUTE ONPEICIEHHO MOITHOCTH.

KoaupoBanue CMMBOJIOB 0JHOTO ajihaBUTA C IMOMOIIBIO KOJIOBBIX CJIOB B
apyroMm andaBuTe, KoJOBas TaOiuia, JexomupoBanue. KoaumpoBaHue
TekcToB. PaBHOMepHbIN koa. HepaBHOMepHbI Kon. Kommposka ASCII.
BocbmubOuTHeie komupoBku. Ilonsatue o xkomupoBkax UNICODE.
JllexonupoBaHue COOOIIEHUI C HCIOJB30BAHUEM PaBHOMEPHOTO H

HepaBHOMEpHOTO KoJa. H(popMalMoHHbIH 00bEM TeKcTa

2.2

Nudopmanmonnsiii 00b€M naHHBIX. bUT — MHHHManbHAs eIUHHIIA
KoJnuecTBa WHGOpMAlMU — JABOWYHBIA pa3psa. EauHunbel u3mepeHus
nHpopmanmoHHOTO 00BEMA nMaHHBIX. but, O6aiit, kuiIoOaiiT, MerabailT,
rurabaiit. CKOpoCTh mepefayd JaHHBIX. EAMHHUIBI CKOPOCTH Tepenadu

JaHHBIX




2.3

KomupoBanue mnBera. [[BeroBeie wmomenmn. Momens RGB. I'myOumna
koxuposaHus. [lamutpa.

PactpoBoe u BekTopHOE npezacrasieHue usoopaxenuil. [lukcens. Ouenka
UHPOPMAMOHHOTO 00BEMa rpaduyeckux MTaHHBIX IS PacTPOBOTO

U300paKCHUS

24

Konuposanue 3Byka. PazpsaHocts 1 yacrora 3anucu. KonruecTBo kaHanos
3aIlUCH.
OneHka KOJIMYECTBEHHBIX MAapaMETPOB, CBSI3aHHBIX C IPEJICTaBICHUEM U

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

HeHOSI/IIII/IOHHBIG U TMO3UIUOHHBIC CHUCTEMbI CYHUCIICHHS. AJ'I(baBI/IT.
OcnoBanue. Pazpépuyras gopma 3anucu uncna. [lepeBoa B AeCATHUHYIO
CUCTEMY UHUCCII, 3alITMCAHHBIX B IPYTUX CUCTEMAaX CUHUCIICHUA.

PumMmckag cucrema cumcieHus

2.6

JIBonuHas cuctema cuucieHus. IlepeBon neinslx uncen B npegenax ot 0 no
1024 B [BOMYHYIO CHCTEMY cUUCIEHUsA. BocbmepuuHas cucrema
cunciieHus. IlepeBox uncen W3 BOCBMEPUYHON CHCTEMBI B JABOMYHYIO H
JECATUYHYI0 cucTeMbl U oOparHo. lllecTHapnatepuyHas cuctema
cuncienus. [lepeBon yncen U3 MECTHAALATEPUYHON CUCTEMBI B IBONYHYIO,
BOCBMEPHUYHYIO U JECATHUUHYIO CUCTEMbl M OOpaTHO. Apudmernueckue

oIcpanvu B I[BOI/I‘IHOI\/'I CHCTEME CUUCIICHUA

2.7

Jlormueckue BbICKa3biBaHUS. Jlormueckue 3HAUYEHUS BbICKA3bIBAHMI.
DneMeHTapHbIe U COCTaBHbIC BhICKa3bIBaHUs. Jlornueckue onepanum: «m»
(KOHDBIOHKIIHS, JIOTHYECKOE YMHOKEHHE), «UATTN» (TU3BIOHKIINS, TIOTHYECKOE
CIIOXeHHE), «Hey» (oruueckoe otpuianue). [Ipuoputer mormvyeckux
onepanuii. OmnpenereHre UCTUHHOCTH COCTaBHOTO BBICKA3bIBaHHS, €CIIU
U3BECTHBI 3HAYEHUS HWCTUHHOCTU BXOJSIIMX B HEro 3JIEeMEHTApHBIX
BbICKa3biBaHuil. Jlormueckue BblpaxkeHus. [IpaBuiia 3amucu JTOTHYECKHX

BLIpa)KeHHﬁ. HOCTpOGHI/Ie Ta6J'II/II_[ HCTHUHHOCTH JIOTHYCCKUX BBIpa)KeHI/Iﬁ

2.8

Jlormyeckne  IJIE€MEHTEHL. 3HaKOMCTBO C JOr'M4€CKUMH  OCHOBaMH

KOMIIBIOTEpa

2.9

HerepLIBHLIe U OUCKPCTHBIC MOJCIIN. MMuTalimoHHBIE MOJICIIH. I/IFpOBHe
MOJCIIN. OI_IeHKa AACKBATHOCTHU MOJCIIN MOACTITUPYEMOMY O6’beKTy H OCJIsAM

MOJCIUPOBAHUSA

2.10

Tabnuyabie MOJCIIN. Ta6mz1ua Kak MpCACTAaBJICHHUC OTHOILICHUS. bazml

JaHHBIX. OT60p B Ta6J'II/II_[C CTPOK, YAOBJICTBOPAIOMIUX 3aJAHHOMY YCIIOBHUIO
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I'pad. Bepmuna, pedpo, myrb. OpHEHTUPOBAHHBIE 1 HEOPHUEHTUPOBAHHEIE
rpadel. [Jnmuna (Bec) pedbpa. BecoBas matpuna rpada. JnuHa myTd MexIy
BepminHamu Tpada. Ilouck ontumansHOoro mytu B rpade. HavanmbpHas
BEpIIMHA (MCTOYHMK) M KOHEYHasl BeplIuHa (CTOK) B OPUEHTHPOBAHHOM

rpade. Beruncienne konmdecTBa MmyTeil B HApaBIEHHOM alUKIMYECKOM

rpade

2.12

HepeBo. Kopens, BepmuHa (y3en), nuct, pedpo (myra) aepesa. BreicoTa
nepesa. IlommepeBo. Ilpumepsr wucnonb3oBaHus jaepeBbeB. I[lepebop

BAapHUaHTOB C IIOMOLIBIO JCPCBa

ANropUTMBI ¥ IPOrPAMMHPOBAHHE

3.1

CpoiictBa anroputma. CriocoObl 3anucu anroputMa (CIOBECHBIN, B BUAE
OJI0K-CXEMBI, IPOrpamMma).

CocraBieHue alropuTMOB M TMPOTPaMM C HCIOJIb30BaHWEM BETBJICHMIH,
[IUKJIOB M BCIIOMOTATEJIbHBIX aITOPUTMOB UIS YIPABICHUS HCIIOTHUTEIEM
(PoboT, Yepenamika, YepTéxHuk u apyrue). BollosiHeHHE alropuTMoB

BPY4YHYIO U Ha KOMIIIOTEPE

3.2

S3wik mporpammupoBanus (Python, C++, TTackans, Java, C#, IlIkonsHbIi
AnroputMHuUYecKHil S3BIK).

CucremMa mporpaMMHPOBAHUS: PEIAKTOP TEKCTa MPOTPaMM, TPAHCISATOP,
OTJIaTYHK.

[lepemennas: Turm, uMs, 3HaueHue. L{enbie, BeleCcTBEHHbIC U CHMBOJIBHBIC
TICpEMCHHEIE.

Omneparop mnpucBavBaHus. Apu(OMETHUECKUE BBIPAKEHUS U TIOPSIOK UX
BbIuuciieHUs. Ornepanuu ¢ LEeNbIMA YUCIIaMU: [EJIOYUCIICHHOE JeNICHHE,
ocTatok oT aeienus. Bersnenus. CocTaBHbIe YCIOBUS (3aMUCH TIOTHYECKUX
BBIPQKCHUI HAa HM3y4aeMOM s3bIKe NporpamMMmupoBanus). Haxoxnenue
MUHHMYMa

U MakCUMyMa W3 JBYX, TPEX W 4YeThIpEX umcesn. PemieHne KBaapaTHOTO
yYpaBHEHHUs, HMEIOIIETO BeHIECTBEHHbIE KOpHU. Llukim ¢ yciaoBuem.
Anroputm EBkinga Ans HaxXoKAEHUsS HaWOOJBIIETO OOIIEro AeNUTENs
JIBYX HATypaJbHBIX yHcel. Pa30ueHue 3amucu HaTypalbHOTO 4YHCIA B
MO3UIIMOHHON CHCTeMe C OCHOBAaHHMEM, MEHBIIUM WM paBHbIM 10, Ha
otnenbHble 1Uppel. [uka ¢ mnepemMeHHOW. ANTOPUTMBI  MPOBEPKU
JEMMOCTH OJIHOTO IIeJIOTO YHWCJIa Ha JIPyroe, MPOBEPKH HATYpPAIbHOTO

Yuciia Ha MpOCTOTY




3.3

O06paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEPEMEHHEIE.
[MocumBonbHas 06paboTka cTpok. [1oacy€r YacTOThI MOSIBIICHUSI CUMBOJIA B

cTpoke. Berpoennsie GyHKIMM 17151 00pabOTKH CTPOK

3.4

Onpenenenre BO3MOKHBIX Pe3ylbTaTOB padOThl AJIrOpUTMA MPU JTaHHOM
MHO’KECTBE BXOJIHBIX JAHHBIX, OIPEJEIICHUE BO3MOXKHBIX BXOJHBIX

JAHHBIX, IPUBOJAIINX K JAHHOMY pe3ylbTaTy

3.5

Tabnuunble BenuunHbl (MaccuBbl). OiHOMepHbIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa TPOTPAMM, PEATU3YIONIMX THUIIOBBIE aJTOPUTMBI 00pPabOTKH
OJIHOMEpPHBIX  YHCJIOBBIX  MAacCHMBOB, Ha  OJHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, TIlackanp, Java, C#, IlIkomabHbIi
AnropuTMHUUecKHil SI3BIK): 3aMIOJIHEHHE YKCIIOBOTO MAcCCHBA CIy4ailHBIMU
YyHhCcllaMd, B COOTBETCTBMM ¢ (OpMyJaol wuiauM myTéM BBOJA YHCEN,
HaxX0XJEHUE CYMMBbI 3JIEMEHTOB MAacCUBA, JIMHEHHBIH MOUCK 3a/laHHOTO
3HAUEHUS B MacCUBE, MOJCYET HJIIEMEHTOB MAacCHBA, YAOBIETBOPSIOIINX
3alaHHOMY YCJIOBHIO, HaXO0/IEHHE MHUHHMAJIbHOTO (MaKCHMaJIbHOTO)
anemeHnTa maccuBa. CopTupoBka maccuBa. OO0paOOTKa IMOTOKA JTaHHBIX:
BBIYHCIICEHUE  KOJIMYECTBA, CYMMBI, CpEOHEro  apu(MeTHYecKoro,
MUHHUMAaJILHOTO u MaKCHMaJIbHOTO 3HAYECHUS JJIEMEHTOB

IMOCI€A0BATCIIBHOCTH, YAOBJIICTBOPAIOIINX 3aJaHHOMY YCIIOBHUIO

3.6

Vmpasnenne. Curnan. OOpatHas cBs3b. [lomydeHwe CHUTHAJIOB OT
mu(pPOBBIX JTaTYMKOB (HAllpUMep, KacaHUs, PACCTOSHUS, CBETa, 3BYKa).
[Ipumepbl HCMONB30BaHUS NpPUHIUNA OOpaTHOMW CBSI3M B CHUCTEMax
yIpaBJICHUS TEXHUYECKUMH YCTPOMCTBAMH C MOMOIIBIO TaTYUKOB, B TOM

YHUCJIC B pO6OTOTeXHI/IKe

HNudopmanronHbie TEXHOJIOTUN

4.1

TekcToBbIe TOKYMEHTHI M MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHMIA, ad3ail,
CTpOKa, CJIOBO, CHMBOJ).

TekcToBbIi TpoLIeCCOp — HHCTPYMEHT CO3JaHUs, PEJaKTUPOBAHUS H
¢dopmaTtupoBanusi TekctoB. IIpaBuna Habopa Tekcra. PenaktupoBaHue
tekcta. CBoiictBa cumBonoB. Ilpudt. Tumsl mpudtoB (pydneHsie, c
3aceykaMy, MOHOUIMpHHHBIE). [lomyXupHOE M KypCHBHOE HauepTaHHeE.
CBoiicTBa a03alieB: rpaHUIIbI, a03allHbIA OTCTYII, UHTEPBaJl, BHIPABHUBAHUE.
[Tapametprl ctpanunbl. CtuneBoe popmatupoBanue. CTpyKTypUpOBaHHE
nH(pOpMAIMK C TIOMOLIbIO CIIUCKOB M TabIUI. MHOTOYpOBHEBbIE CITUCKH.
JloGaprienue TabauIl B TEKCTOBBIE JIOKYMEHTHI. BcTaBka M300pakeHUi B

TCKCTOBBIC JOKYMCHTEI. OOTekanue I/1306pa)i(CHI/II>'I TEKCTOM. BKitoueHue B




TEKCTOBBIM JIOKYMEHT JuarpamM, (opmyn, HyMmMepalnud CTpaHHMII,

KOJIOHTUTYJIOB, CCBUJIOK U APYTIHUX 3JICMCHTOB

Pacrposbie pucynku. Vcnonp3oBanue rpaguuecKux MPUMUTHBOB.

Onepanuu  pelakTUpOBaHUS TpapUYECKUX OOBEKTOB, B TOM YHCIIE
mudpoBeIX Qororpaduii: H3MEHEHHE pa3Mepa, oOpe3ka, IOBOPOT,
45 oTpaxkeHHe, pabota ¢ obOnacTsMu (BBIICICHHE, KOIMMPOBAHHE, 3aJIUBKA
' I[BETOM), KOpPPEKIUs I[BETa, SPKOCTH W KOHTPACTHOCTH. BekropHas
rpaduka. Co3aHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU CPEICTBAMH
TEKCTOBOTO  TIpolieccopa WM JAPYrUx mporpamMM  (NMPUIIOKEHUH).

JloGaBneHNe BEKTOPHBIX PUCYHKOB B IOKyMEHTBI

[loarotoBka MynbTUMenUHHBIX mpe3eHTanuil. Cnaia. JloOaBieHue Ha
13 clmaia TekcTa W u300pakeHuid. PaboTa C HECKOJBKUMHU Claiigamu.
JloGaBnenrie Ha  Clai  ayauOBU3YalbHBIX  JIAHHBIX. AHHUMAIHS.

I'unepcceslnkn

Tumbl naHHBIX B sUEWKaX AJIGKTPOHHOW TaOmuibl. PemakTupoBanue u
dbopmaTtupoBanue Tabmauil. BerpoerHsle GyHKIIUA [Is1 TOMCKA MAaKCUMYyMa,
MUHHMYMa, CYMMBI U cpeiHero apudmerrdeckoro. CopTupoBKa JaHHBIX B
4.4 BBIZIETICHHOM auana3oHe. [loctpoenne nuarpamm (TucTorpamma, KpyroBast
auarpamMma, TodeyHas — auarpamma). Bpibop Tuma  auarpaMMbl.
[IpeoOpazoBanue  dopmyn 1pu  KonupoBaHun. (OTHOCHUTENIBHAS,

a0COJIFOTHAs U CMElIaHHas azapecanms

VYciaoBHBIC BBIYMCICHUS B JJIEKTPOHHBIX TabOnumax. CyMMHpOBaHHE H
45 noACY€T 3HAUCHWM, OTBEYAIOIIMX 3aJaHHOMY YycioButo. OOpaboTka
0oJIbIIMX HA0OPOB JAaHHBIX. UHMCIIEHHOE MOJICITUPOBAHHE B AJICKTPOHHBIX

TadaIuLax

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJIBHOI'O
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

METOANYECKHUE MATEPUAJIbI JISA YUUTEJISA
. YMK Hudopmatuka. bocosa JI.JI., bocosa A.10. (7-9)YMK
HNudopmartuka.prosv.ru/umk/bosova-7-9.html

2. Omucanne YMK Muadopmaruka. bocosa JI.JIL., Bocoa...Kypc mo nadopmaruke mis



5-11 xmaccoB aBTpoB bocogoii JI.JI., bocoBoit A.FO. Ocoobennoctu YMK: - Kypc
OMHMPAETCS Ha JTYUIIHE TPATUIINH OTEYECTBEHHOM IIKOJIBI, YIUTHIBAET COBPEMEHHBIC
MUpoBBIE...prosv.ru/umk/about/bosova-7-9.html82. . YMK Hudopmatrka. bocosa

JI.JI., Bocora A.I1O. (7-9)YMK Hudopmaruka.prosv.ru/umk/bosova-7-9.html

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. https://education.yandex.ru/uchebnik/main

2. PUC 20/] «Mos mikona >KxypHai


https://education.yandex.ru/uchebnik/main
https://education.yandex.ru/uchebnik/main




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA

. YMK Hndopmaruka. bocosa JI.JI., bocora A.1O. (7-9)YMK
Hudopmartuka.prosv.ru/umk/bosova-7-9.html

2. Onucanune YMK Undopmaruka. bocosa JI.JI., bocosa...Kypc no undopmartuke as
5-11 kmaccoB aBTpoB bocogoii JI.JI., bocoBoit A.FO. Ocoobennoctu YMK: - Kypc
OMMPAETCS HA JYUIINe TPATUIMU OTEUECTBEHHOM IIKOJIbI, YYUTHIBAET COBPEMEHHbBIE
MHpOBBIC...prosv.ru/umk/about/bosova-7-9.html82. . YMK Hudopmaruka. bocosa

JI.JI., Bocora A.I1O. (7-9)YMK Hudopmaruka.prosv.ru/umk/bosova-7-9.html

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

1. https://education.yandex.ru/uchebnik/main

2. PUC 20/] «Mos mikosa >xypHai


https://education.yandex.ru/uchebnik/main
https://education.yandex.ru/uchebnik/main













