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l. MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo uH(GOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs COCTaBJIeHA HA
OCHOBEe TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpaMMbl
OCHOBHOro o0miero ob6pazoBanus, npeactaBieHHIX B ®I'OC OOO, a Ttaxke (denepaibHOM
paboueii MporpaMMbl BOCTIUTAHUSI.

[Tporpamma o nHpopMaTHKe AaET MPEACTABICHUE O LENSIX, OOIIEH CTpaTerul 00y4YeHus,
BOCIIUTAaHUSI W PaA3BUTHS OOYdaIOIIMXCS CpeIcTBaMM HHQPOpPMATUKM Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT  O0s3aTeNbHOE  MPEAMETHOE  COJAEp)KaHHWe,  MpPEeAyCMaTpUBAaeT  €ro
CTPYKTYpUPOBAHHUE MO pa3ziesiaM U TEeMaM.

[Iporpamma 1o wuH(pOpPMATHKE ONpeneNseT KOJMYECTBEHHbIE M  KadeCTBEHHBIC
XapaKTEePUCTHKN YUEOHOTO MaTepuayia il KaXIOro roja H3y4YeHHs, B TOM YHCIE IS
COJIEP)KATEIbHOTO HAMOJHEHHUsS] PAa3HOro BUAA KOHTPoss (MPOMEXKYTOYHOW —aTTecTaluu
00y4arouxcsi, BCEpOCCUUCKUX TPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHOW UTOTOBOM aTTECTAIINH).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHUSI aBTOPCKUX yUEOHBIX
IpOTpaMM, TEMAaTHYECKOTO IIAHUPOBAHUS Kypca YUUTEIIEM.

Lensimu u3yyeHuss ”HPOPMATUKU Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHusl SBISIOTCS:

dbopMUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBuTHS HayKd WH(DOPMATHKH, JIOCTHDKCHUSM HAydHO-TEXHUYECKOTO Iporpecca u
0OIIECTBEHHOH MPAKTHKH, 32 CYET Pa3BUTHSA MPEIACTABICHUN 00 HHPOPMAIIUHN KaK O BaKHEHUIIIEM
CTpaTEerHuecKkoM pEeCypce pa3BUTUS JMYHOCTH, TOCYIapcTBa, OOIIECTBA, MOHUMAHUS POIHU
MH(OPMAILIMOHHBIX MPOIIECCOB, MHPOPMAIIMOHHBIX PECYPCOB U MHGOPMAITMOHHBIX TEXHOJIOTHH B
yCIOBUSAX IU(POBOH TpaHCHOpMALIK MHOTHUX Cep )KMU3HU COBPEMEHHOTO OOLIECTBA;

o0ecrieyeHre ycJloBUM, CIOCOOCTBYIOIIUX PAa3BUTHIO aITOPUTMUYECKOTO MBIIUIEHUS Kak
HEOOXOUMOTO0 YCIIOBUSI MPO(HECCHOHATFHONM NEATENIbHOCTH B COBPEMEHHOM HH(POPMAIMOHHOM
o01iecTBe, Mpeanoaralero cnocoOHOCTh 00yYarolerocs pa3ouBaTh CIIOKHBIE 3a7aydl Ha
Ooiee TPOCTBIE TOM3a7ayd, CPaBHUBATh HOBBIC 33/la4d C 3a/a4aMHd, PEUIEHHBIMH paHee,
OTIPEeNeNATh IIATH JUIS JOCTIKEHHS Pe3yiibTaTa U TaK Jajiee;

dbopMuUpOBaHHE U Pa3BUTHE KOMIIETEHIIMH OOYyYaroIIUXCS B O0JACTH HUCIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, B TOM YHUCIE 3HAHUH, YMEHUN U HABHIKOB
paboTel ¢ wWHpOpMaNWEH, TPOTPaMMHUPOBAHUS, KOMMYHHKAIMH B COBPEMEHHBIX IH(PPOBBIX
cpenax B yCJIOBHIX oOecrieueHus] HHOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00Y4JaroIIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M HM30MPATEIHHOTO OTHOLICHHS K MHpOpManuu ¢ y4éToM
MPABOBBIX M OJTUYECKUX AaCMEKTOB €€ paclpOCTpaHEeHHs, CTPEMIICHUS K MPOJIOJDKEHUIO
o0Opa3oBaHus B 00NacTH WH(POPMAIMOHHBIX TEXHOJIOTHH W CO3HIATEIHHON JEATEIBHOCTH C
MIPUMEHEHHUEM CPEJICTB MH(POPMAITMOHHBIX TEXHOIOTHH.

HNudopmatrka B OCHOBHOM 00111eM 00pa3oBaHUM OTPAXKaeT:

CYITHOCTh HMH(OPMATUKM KaK Hay4YHOH AUCUUIUIMHBI, H3y4arollell 3aKOHOMEpPHOCTU
MPOTEKAHUS W BO3MOXKHOCTH aBTOMATH3allMU WH()OPMAIMOHHBIX TPOIECCOB B PA3IMYHBIX
cucTeMax;

OCHOBHBIE 00JIaCTH TIPUMEHEHUs WH(OPMATUKH, TMPEXKIe BCero WHGOPMaIMOHHBIC
TEXHOJIOTHH, YIIPABICHHUE U COIMATBHYIO cepy;

MEXIUCUUIUTMHAPHBIN XapakTep HHPOPMATHKU U UHPOPMALIMOHHON e TENbHOCTH.

W3yueHnne wuHPOPMATHUKHA OKa3blBa€T CYIIECTBEHHOE BIIMAHHE Ha (OPMUPOBAHUE
MHUPOBO33PEHHUST 00YJAIOIIETOCs, €r0 KU3HEHHYIO TO3UIINIO, 3aKJIabIBA€T OCHOBBI MIOHUMAHUS
NPUHIUIIOB (YHKIIMOHUPOBAHUS U UCHOJB30BaHUS WH(GOPMAIMOHHBIX TEXHOJOTHHA Kak
HEOOXOAMMOT0 HMHCTPYMEHTA TMPAKTHYECKU JIFOOON NeATeTbHOCTH W OJIHOTO W3 HaumOosee



3HAYMMBIX TEXHOJIOTMYECKUX NOCTM)KEHUI COBpPEMEHHOM LUBWINM3aluU. MHOrue npeaMeTHble
3HAHUSL U CIIOCOOBI JIEATETLHOCTH, OCBOCHHBIE O0YYAIOIIUMUCS NPU M3YYCHUH MH(POPMATHKH,
HAXOJAT NPUMEHEHHE KaK B paMKax 00pa3oBaTENIbHOTO Ipolecca IMPH H3YYEHUH JPYTHX
IOPEIMETHBIX 00JIacTei, TaK U B WHBIX JKU3HEHHBIX CUTYalUsIX, CTAHOBSATCS 3HAUYUMBIMHU JJIS
(opMHpOBaHUS KAYECTB IMUHOCTHU, TO €CTh OPUEHTHUPOBAHbI HA POPMUPOBAHUE METAIIPEMETHBIX
Y JINYHOCTHBIX PE3Yy/IbTaTOB O0YyUEHUSI.

OcHoBHble 3amaun  yueOHoro mnpeamera «HHpopmatuka» — copmupoBath Yy
00ydJaronuxcs:

[OHUMaHWE MPHUHLMIIOB YCTpoilcTBa M (YHKUMOHMPOBAHUS OOBEKTOB LHU(PPOBOrO
OKpY)KEHHsI, TPEACTaBICHUA OO0 HCTOPHMHM M TEHACHIMIX pa3BUTUS HMH(POPMATUKH MEPHOAA
U ppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HAHUs, YMEHUS U HABBIKU IT'PAMOTHOM IOCTAHOBKH 3aJlay, BOSHUKAIOIIUX B IPAKTUYECKON
JESITeIbHOCTH, Ul UX PELICHUSI C TOMOILBIO HH(OPMAIIMOHHBIX TEXHOJIOTUH, YMEHUS U HABBIKU
(dbopManM30BaHHOI'O ONMCAHUS TOCTABJIEHHBIX 331a4;

0a3oBble 3HaHHUS 00 UHPOPMALMOHHOM MOJCITUPOBAHNUHU, B TOM YHCJIE O MATEMAaTHYECKOM
MO/JICJIUPOBAHHH;

3HAaHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYP M yMEHHE NPUMEHSTb 3TH 3HAHMS I
MIOCTPOEHHUS aJITOPUTMOB PELICHMS 33/1a4 110 UX MaTEMaTHYECKUM MOJEIISAM;

YMEHMSI M HABBIKM COCTABJIEHUS IMPOCTHIX NMPOrpaMM IO MOCTPOECHHOMY aJIlOPUTMY Ha
OJTHOM U3 S3bIKOB IIPOIPaMMHUPOBAHUS BBICOKOT'O YPOBHS;

YMEHUS M HaBBIKK 3()PEKTUBHOIO HCHOJIB30BAHUS OCHOBHBIX THUIIOB HPUKIIAJHBIX
nporpamm (MPUIIOKEHHH) 001Iero Ha3HAYCHUsI U UH(OOPMAIITMOHHBIX CHCTEM JJISl PELIEHUs C UX
MOMOUIbI0 MPAKTHUUECKUX 3aJay, BiaJeHHe 0a30BbIMM HOPMAaMHM HWH(OPMALIMOHHOW STHKU U
npaBa, OCHOBaMH MH(OpMAIIMOHHON 6€30I1aCHOCTH;

YMEHHME TPaMOTHO HHTEPIPETHUPOBATh PE3YJbTAaThl PELICHUS MPAKTUYECKUX 3aJad ¢
NOMOUIbI0  HMH(OPMALMOHHBIX  TEXHOJIOTWH, MPUMEHSITh IOJyYEHHBbIE pe3ylbTaThl B
IIPAaKTUYECKON JEATEIbHOCTH.

[lenu u 3amauu u3ydyeHHs: UHPOPMATUKH HAa YPOBHE OCHOBHOTO 0OILIEro oOpa30BaHUS
OTpENeNAI0T CTPYKTYPY OCHOBHOT'O COJEpXaHMS y4yeOHOro MpeaMeTra B BHUJAE CIEAYIOIIUX
YETBIPEX TEMATUYECKUX PaA3IEIIOB:

1upoBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

AJITOPUTMBI U IPOrPaMMHUPOBAHUE;

MH(OpPMaLMOHHbIE TEXHOJIOTHH.

Ha uzyuenue nudopmaruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 vaca: B 7 kiacce — 34 yaca
(1 gac B Henenio), B 8 kiacce — 34 yaca (1 yac B Henenio), B 9 knacce — 34 yaca (1 yac B Heziento).



1. COJAEPKAHUE OBYYEHUSA
9 KUIACC

Hudposasg rpaMOTHOCTH

I'nodanbnas cetb UHTEpHET M cTpaTerun 0€30MacHOIO MOBeIeHHsI B Heil

I'mobGanbHas cetb Wurepner. IP-agpeca y3noB. CereBoe XpaHeHHEe TaHHBIX. MeTosbl
WH/IMBUYAJIbHOTO ¥ KOJUIEKTUBHOTO pa3MelieHus: HoBoi nHpopmanuu B MuTepHere. bonbmme
JaHHbIE (MIHTEPHET-aHHbIE, B YACTHOCTHU JaHHbIE COLUANIbHBIX CETEN).

[Tonsitne 06 nHPOpPMATMOHHOH O€30MacHOCTU. YTPO3bl HHOOPMAITMOHHONW 0€301aCHOCTH
npu pabore B IIO0AJIBHON CeTH M METOAbl MpoTuBojeiicTBus uM. I[lpaBuna Oe3omacHoit
ayreHTH(uKanuu. 3amuTta JUdHOW uWHPopmauuu B VHTepHere. be3omacHble cTpateruu
nosenenus B Murtepuere. IlpeaynpexxaeHue BOBICUEHUs B JECTPYKTUBHbBIE U KPUMHUHAJIbHbBIE
dbopMBbI ceTeBOI aKTUBHOCTHU (KUOEpOYUIUHT, PUIIUHT U Apyrue GOpMBI).

PaGora B uHGopManMOHHOM NMPOCTPAHCTBE

Bunel nesrenbHoctd B MHTepHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBUCHI
(mouroBast cmyxk0a, BHIEO-KOH(EPEHII-CBA3b H JPYIHE), CIPAaBOYHBIC CIYXKObI (KapThl,
pacnucaHus U IPyrue), MOUCKOBBIE CIIYKObI, CITy>KObI OOHOBIIEHUS! TPOrPAMMHOTO OOecTIieueHus
u pyrue cinyx0bl. CepBHCHI rocyAapcTBEHHBIX yciyr. O0aaunble XpaHuuia JaHHbix. Cpencraa
COBMECTHOM pa3pabOTKU JOKyMEHTOB (oHiaiH-o¢ucel). [Iporpammuoe obecrnieueHue kak BeO-
CEepBUC: OHJIAWHOBBIE TEKCTOBBIE U TpaUUECKUE PEAAKTOPHI, CPEbl pa3paboTKH MPOrpaMM.

Teopernvyeckne 0CHOBbI HHPOPMATHKH

MopennpoBanue KaKk MeTO/ MO3HAHUSA

Mogenb. 3amauu, pemiaeMble ¢ TOMOIIBIO MojenupoBaHus. Kiaccudukanum mopaenen.
MarepuanbHble (HaTypHbIE) U HHPOpMaIIMOHHBIE MoJenu. HenpepbIBHBIE U AUCKPETHBIE MOJIENH.
Nmutanonnsie mogenu. Urposele mozenu. OneHka aJeKBaTHOCTH MOJEIN MOJAEIUPYEMOMY
00BEKTY U LeJISIM MOJEIIUPOBAHMUSL.

Ta6muunbie monenu. Tabnuiia kak mpeICcTaBIeHUE OTHOIICHHUS.

basel nanubix. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIONINX 33IAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpHeHTUPOBaHHbIE U HEOPHUEHTUPOBaHHbIE Tpadbl. [nnHa
(Bec) peOpa. BecoBas marpuma rpada. JnuHa mytn Mmexnay BepmmHamu rpada. Ilomck
ONTUMaJIbHOTO MyTH B rpade. HayanbHas BepmnHa (MCTOYHUK) M KOHEYHAsl BepIIMHA (CTOK) B
OpUEHTUpOBaHHOM rpade. Bpluncienne konuuecTBa MyTed B HANpPaBICHHOM AallMKIMYECKOM
rpade.

Jepeso. Kopenb, BepiuHa (y3en), mict, pedpo (ayra) nepesa. Beicora nepea. [logaepeso.
[Tpumeps! ucrnonb3oBaHus aepeBbeB. [lepeOop BapuaHTOB ¢ MOMOUIBIO A€peEBa.

[ToHsiTHE MaTeMaTHYECKOM MOJENIW. 3aJayu, peuiaeMble C MOMOIIBI0 MaTEMATHYECKOTrO
(KOMIBIOTEPHOT0) MoAeNupoBaHus. OTINYMe MaTeMaTUYeCKOH MOJIENIN OT HaTypHOU MOJAETH U
OT CJIOBECHOT'O (JINTEPATYpPHOI0) OMMCAHUS 0OBEKTA.

Otanbl  KOMIIBIOTEPHOT'O  MOJEIMPOBAHMs:  IOCTAaHOBKA  3a/add, IOCTPOEHHUE
MaTeMaTUYecKOl  MoOJenu, MporpaMMHasi — peanu3alus, TECTHpOBaHHE, IPOBEJEHUE
KOMIIBIOTEPHOI0 SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTaTOB, YTOUHEHHE MOJEIIH.

AJITOPUTMBI H IPOrPpaMMHPOBaHHE

Pa3paborka aaropurmMoB U Nporpamm

PazOuenue 3amaun Ha mnonzazaun. CocTaBlieHHE aJIrOPUTMOB U MPOTrpamMMm €
UCTIOJIb30BAaHUEM BETBJICHMUN, IIMKJIOB M BCIIOMOTATENBHBIX alTOPUTMOB Ui YIIPaBJICHUS
ucrnonHuTeneM PoOOT iy ApyruMu MCIIONHUTENSMH, TakUMH Kak Yepenamika, UepTéxHUK U

JPYTUMHU.



Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHHE M OTJIaJKa
IpOTpaMM, PEU3YIOIIUX TUIIOBBIE aJTOPUTMBI 00OPAOOTKU OJHOMEPHBIX YUCIOBBIX MAaCCHBOB,
Ha OJHOM M3 s3bIKOB mnporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHblii
AnroputMuyeckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCHBa CIyYalHBIMM YHUCIAMH, B
COOTBETCTBUU C (HOpMYION WM MyTEM BBOJA YHMCEN, HAXOXKICHHE CYyMMbI 2JIEMEHTOB MacCHUBa,
JUHEMHBIA TIOMCK 3aJaHHOIO0 3HAY€HUs B MAacCHBE, IOACYET DSJIEMEHTOB MAacCHBa,
YIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO, HAaXOKJIEHUE MHHUMAJIBHOIO (MaKCHMAaJbHOIO)
sneMmeHnTta maccuBa. COpTUPOBKA MacCUBa.

OOpaboTka MOTOKa  JAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMBI,  CpEIHEro
apu(MeTHIECcKOro, MUHUMAaJbHOI'O u MaKCHMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
[OCJIEI0BATENbHOCTH, YAOBIETBOPSAIOIINX 3a/1aHHOMY YCIIOBHIO.

Yupasiaenue

Vmpasnenue. Curnan. O6patHasi cBs3b. [lomydyeHue cUrHajaoB OT HU(POBBIX JATYUKOB
(kacaHusi, paCCTOSIHHS, CBETA, 3BYKa M Ipyroro). [IpuMeps! HCronb30BaHus MPUHIKAIIA O0OpAaTHON
CBSI3M B CUCTEMAaxX yIpaBJICHUsI TEXHUYECKUMU YCTPONUCTBAMHU C ITIOMOIIBIO IaTYMKOB, B TOM YHCIIE
B POOOTOTEXHUKE.

[Tpumepsl pOOOTU3HPOBAHHBIX CUCTEM (CHCTEMA YIIPABIICHUS ABHKEHHUEM B TPAHCIOPTHOM
CUCTEME, CBApOYHAas JMHMS aBTO3aBOJla, aBTOMATU3UPOBAHHOE YIPABICHUE OTOIUIEHUEM J0Ma,
ABTOHOMHAs CUCTEMA YIPaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM U IPYTHE CUCTEMBI).

NudopManoHHbIe TEXHOJIOTHH

DJIEKTPOHHbIE Ta0THIIbI

[Tonsite 00 A7EKTPOHHBIX TaONMIAX. THUMBI JaHHBIX B SYEHKAX SJECKTPOHHOM TaOJIHUIIBI.
PenaxtupoBanue u popmarupoBanue tabnui. BerpoeHHble pyHKIMM JUIsl TOMCKA MaKCUMYyMa,
MUHMMYMa, CyMMBbl U cpeaHero apudmerndeckoro. COpTHpOBKAa [TaHHBIX B BBIJICJIEHHOM
nuanasoHe. [Toctpoenue auarpamm (ructorpamma, Kpyropas Auarpamma, TodeuHasi JuarpaMma).
Bo160p THIA qUarpamMmsl.

[IpeoOpazoBanue Gpopmys npu KonupoBaHuu. OTHOCHUTENbHASI, a0COTIOTHAS U CMEIIaHHAs
aapecanus.

VYciioBHBIE BBIUUCIIEHUS B 3JIEKTPOHHBIX Tabnuax. CyMMHpPOBaHUE U MOACUYET 3HAUCHUIH,
OTBEUAIOLIUX 3aJlaHHOMY YycioBuio. OOpaboTka O0JbIIMX HAaOOpPOB JaHHBIX. YuciaeHHOe
MOJIEJTMPOBAHUE B 3JIEKTPOHHBIX TaOIUIAX.

NndopmanuoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Posib nH(pOpMAIMOHHBIX TEXHOJOTHUH B Pa3BUTHM SKOHOMHKH MHUpA, CTPaHbI, PErHOHA.
OTKpBITBIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBsa3anHble ¢ *HGOPMATUKON U HH(GOPMAITMOHHBIMU TEXHOJIOTUSIMU: BeO-/Tn3aiiHep,
OPOTPAMMHUCT,  pa3pabOTYMK  MOOMJIBHBIX  NPWIOKEHHH, TECTUPOBLIMK, APXUTEKTOP
IPOTPaMMHOT0 0OecreueH s, CIEIUATHCT 110 aHATU3Y JAaHHBIX, CHCTEMHBINH aIMUHUCTPATOP.



I11. [JIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA IIPOI'PAMMBI 11O
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

N3yuenne MHPOPMATUKKA HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpPaBICHO Ha
JOCTHKEHHE OOYYaIOIUMUCS JMYHOCTHBIX, METAlPEJIMETHBIX M MPEIMETHBIX pPE3yIbTaTOB
OCBOGHHUS COJIepKaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yibTaThl MMEIOT HANpPaBIEHHOCTh HA pEIICHHE 33a/Ja4 BOCIUTAHHA,
Pa3BUTHUSA U COLUATU3AIIHI 00YJarOIIUXCS CPeCTBAaMHU Y4eOHOT0 MpeaMeTa.

B pesynbrare usyueHuss uHQOpPMATUKH HAa YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUs Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTprMoOTHYECKOro BOCIUTAHMA:

[IEHHOCTHOE OTHOIIIEHHE K OTEYECTBEHHOMY KYIbTYpPHOMY, UCTOPHYECKOMY M Hay4YHOMY
HACJIEIUIO, TOHUMaHue 3HaueHuss HHOPMATUKU KaK HayKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
BJIaJICHHE JTOCTOBEPHOM MH(POPMALIEH O IEPEAOBBIX MUPOBBIX M OTEYECTBEHHBIX JIOCTHKCHUSAX B
obmacti MHPOPMATUKK M HH(POPMAIMOHHBIX TEXHOJOTHWH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HU(POBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OpHUEHTAIUsl Ha MOpAIbHbIE IEHHOCTH M HOPMBI B CHUTYallUsiX HPABCTBEHHOTO BHIOOpA,
TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE M IMOCTYIKH, a TAKXKE IMOBEACHUE M TOCTYIKH APYTHX
JIOJE C TMO3MIMKM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHHS TMOCJEACTBUN
MOCTYIKOB, aKTUBHOE HEMPUSITHE aCOLMATBHBIX TOCTYNKOB, B TOM uucie B IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

NPEICTaBICHUE O COIMUAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJJIEKTHUBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBAaX, COOMIOACHHE MPaBMI 0€30MacHOCTH, B
TOM 4YMCJI€ HAaBBIKOB 0O€30IIaCHOTO MOBEIEHUS B MHTEPHET-CpE/e, TOTOBHOCTh K Pa3HOOOpPA3HOI
COBMECTHOHM JESATEIbHOCTH TP BBHIMOJHEHUH Y4YeOHBIX, MMO3HABATEIbHBIX 3ajad, CO3JIaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHWIO W B3aMMOIIOMOIIM B TIPOIECCE STOU
y4eOHOIl 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOUX TOBapHUIEeH
C TIO3UIIMM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MMOCIECTBUI MOCTYIKOB;

4) eHHOCTeH HAYYHOr0 MO3HAHUS:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUIN 00 uHpopmanuu,
WH(GOPMALIMOHHBIX ~ MpolleccaX W HMH(POPMAIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHOW MPAKTUKU U COCTABISAIONINX 0a30BYIO
OCHOBY JUUISl TOHUMaHUS CYIITHOCTH HAYYHON KapTHHBI MUPA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHnI0, 0CO3HAHHOMY BHIOOPY HAPaBIECHHOCTH U YPOBHS 00YYEHUS B JAIbHEUIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEOBATENLCKON AESITENbHOCTH, yCTAaHOBKA Ha
OCMBICJICHHE OTbITa, HAOJMIOACHWH, TIOCTYIIKOB W CTPEMJICHHE COBEPIICHCTBOBATH IyTH
JOCTIDKEHUS] HHMBHIYaIbHOTO M KOJUIEKTHBHOTO OJIaromorydus;

c(OpPMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyIAbTYyphl, B TOM  YHCJIE€  HAaBHIKOB
CaMOCTOSITENIbHOW paboTHI ¢ YUeOHBIMH TEKCTaMH, CIIPAaBOYHON JTUTEPATYypoOil, pa3HOOOPa3HBIMU
cpeacTBaMu MH(MOPMAIIMOHHBIX TEXHOJIOTUH, a TAK)KE YMEHHUS CAMOCTOSITENIbHO OMPEENATh LeNn
CBOEro oOy4eHHsI, CTaBUTh U (HOPMYIUPOBATH 7151 ceOs HOBBIC 3a/1aU B yu€0€ U TO3HABATEIbHON
JEeSITEIIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHLHON JACSITEILHOCTH,

5) popmupoBaHus KyJbTYPBbI 310POBbSI:



OCO3HAHUE LIEHHOCTHU ’KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBbIO, YCTAHOBKA
Ha 370pPOBBI 00pa3 KM3HU, B TOM YHCJIE W 3a CYET OCBOCHUS M COONIOJCHUS TpeOOBaHUI
0e301acHOM KCIUTyaTalluu CPEACTB MHPOPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHMS:

MHTEpPEC K MPAaKTHUECKOMY M3YYEHHIO Mpodeccuil u Tpyna B cepax npodeccuoHanbHON
NeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHUEM M WH(POPMALMOHHBIMU
TCXHOJIOTUAMH, OCHOBAHHBIMU Ha NOCTHIKCHUAX HAYKH I/IH(I)OpMaTI/IKI/I U HAYYHO-TCXHHUYCCKOI'O
nporpecca;

OCO3HAHHBII BBIOOp W TMOCTPOEHUE WHAWBUIYaJbHOM TPAeKTOPUU OOpa3oBaHUS U
JKU3HCHHBIX ITIJIAHOB C y‘-IéTOM JIMYHBIX U O6H.[CCTB€HHLIX HUHTCPCCOB U HOTpCGHOCTGfI;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

OCO3HaHHE II00ATBHOT0 XapaKkTepa SKOJOTHYECKUX MPOOIeM U MyTeH UX pelieHusi, B TOM
qrclie ¢ y4€TOM BO3MOKHOCTEH MH()OPMALIMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA;

8) apganranum oOyyamomerocsi K H3MEHSIIOIIMMCH YCJIOBUSIM COLHUAJIBLHON M
NPUPOIHOM Cpelbl:

OCBOEHHE OOYyYaIOUIUMUCS COLMAIBHOIO OIbITa, OCHOBHBIX COIIMANBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAyIEH IesATENIbHOCTH BO3pacTa, HOPM U TMpaBWJI OOIIECTBEHHOTO
IIOBCACHUA, (l)OpM COHHEIJII)HOP'I JKM3HU B I'pynIiax u C006IH€CTBaX, B TOM YHMCJIC CYIICCTBYIOIIUX
B BUPTYQJIbHOM IPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATDHI

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHHSI MPOrpaMMbl MO HHGPOPMATHKE OTPaKaroT
OBJIAICHUC YHUBCPCAJTIbHBIMU y‘~I€6HBIMI/I ﬂ@ﬁCTBHﬂMI/I — II03HaBaTCJIIbHBIMHU,
KOMMYHUKATHBHBIMHU, PETYJIIATHBHBIMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jiornyeckune 1eHCTBUA:

YMCHHUE OHNpCACIATE IMOHATHA, CO3AaBaTbh O606HI€HI/I${, YCTaHAaBJIMBATb AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH JUIsl KIIacCHU(pUKALUY,
YCTaHaBIMBATh MPUUYMHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUThH JIOTUUYECKHE PpACCYKIECHHsS, AeNaTh
YMO3aKII04YeHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTHUH) U BHIBOJIBI;

YMCHHUE CO31aBaTh, IPUMCHATL U Hp606p330BBIBaTI> 3HAaKH U CHUMBOIJIbI, MOACIIN U CXEMbI
JJI pCIICHUA y‘-Ie6HBIX M IIO3HABAaTCJIbHBIX 3aJ/1a4;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus ydeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOMPATh HanboJee MOIXOSAIINMA ¢ YIETOM CaMOCTOSTENILHO BBIJIEIIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBareibCKue AeiCTBUS:

dbopMynupoBaTh BOMPOCHL, (UKCUPYIOIINE Pa3pbIB MEXKIY PEATbHBIM M IKEJIaTeITbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE H JIAHHOE;

OLICHMBAaTh HAa MPUMEHMMOCTb U JIOCTOBEPHOCTh WH(GOpPMAIMIO, MOIYYEHHYIO B XOJ€
WCCJICIOBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE TMPOIECCOB, COOBITHH M WX
MOCJICACTBHA B aHAJIOTUYHLBIX WM CXOJHBIX CUTYyalUsX, d TAKKC BBIABUIATh MMPCANIOJIOKCHU A 06
UX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

PatGora ¢ undopmaunmeii:

BBIABIIATH ,Z[eq)I/II_[I/IT I/IH(I)OpMaI_II/II/I, JaHHBIX, HGO6XO,Z[I/IMI>IX AJId pCHICHUSA IIOCTaBJIICHHOHU
3a/1a4u;



IOPUMEHATh pPa3InYHbIE METObl, MHCTPYMEHThl M 3alpochl HpHU IIOUCKE M OTOOpe
UH(OPMALIUHY WIH TaHHBIX U3 HCTOYHUKOB C YYETOM MPEATIOKEHHOHN yueOHOM 3a1a41 U 3aJJaHHBIX
KpUTEPUEB;

BbIOMpATh, aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(DOPMALUIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANBHYIO (OpPMY TpeACTaBiIeHUs HWHPOPMALUU U
WLTIOCTPUPOBATH pellaeMble 33a4ui HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOHM rpaduKoi u
UX KOMOUHAIUSMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALMU IO KPUTEPHSIM, MPEUIOKEHHBIM YYUTEIEM WU
c(OpMYITMPOBAHHBIM CAMOCTOSTENILHO;

3 PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH()OPMAIIHIO.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0wmenne:

COIIOCTABJISITh CBOU CYXIECHHUSI C CYKACHUSIMU APYTUX YYaCTHUKOB JHallora, 0OHapyKUBaTh
pa3auvue U CXOJCTBO MO3UILIUH;

nyOoJIMYHO  MPEJACTaBIATh  PE3yJbTaThl  BBIIOJHEHHOTO  ONbITa  (IKCIEPUMEHTA,
UCCIIEI0BaHUs, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUIEHMS € Y4E€TOM 3ajJay IpPE3eHTAUuu U
0COOEHHOCTEHN ayAUTOPUM U B COOTBETCTBUU C HUM COCTABJIATH YCTHbBIE U IMCbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIIIOCTPATUBHBIX MAaTEPUAJIOB.

CoBmecTHasl 1eSITEILHOCTD (COTPYAHHYECTBO):

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelIeHNH KOHKPETHON MPOo0OJIeMbl, B TOM YHUCIIE IPU CO3JaHUN UH(POPMAILIMOHHOTO MPOIYKTa;

NPUHUMATh 1IeJIb COBMECTHOW HH(OPMAIMOHHON [eATeNbHOCTH Mo cOopy, 00paboTke,
nepenaye, popmanuzanuu MHGOPMALKUU, KOJUIEKTUBHO CTPOUTH JEHCTBHA MO €€ JOCTHXKEHUIO:
pacnpenenaTb poju, 10roBapuBaThCs, 00Cyk1aTh MPOLECC U PE3YIbTAT COBMECTHON padOTHI;

BBIMOJHATh CBOIO 4YacTh paboOThl ¢ MH(popMmanuend wiv MHPOPMAIMOHHBIM MPOIYKTOM,
JIOCTUTasi KAYECTBEHHOT'O PE3y/bTaTa [0 CBOEMY HAIIPABJICHUIO U KOOPAUHUPYSI CBOU JAEUCTBHS C
JPYTMMHU WIEHAMU KOMaH/bl;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B 00Ul MHGOPMALIMOHHBIN MPOAYKT 110 KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHS;

CpaBHMBATh pPE3YJIbTAaThl C HMCXOAHOM 3aJauell M BKJIAJ KaXJO0ro 4jeHa KOMaHIbl B
JOCTH)KEHUE PE3YyNbTaTOB, Pa3lelsiTh c(epy OTBETCTBEHHOCTH U MPOSABIATH TOTOBHOCTh K
MIPEIOCTABIICHUIO OTUETA Mepes IPYIIOn.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

BBISIBIISITH B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIeMbl, TpeOYIOIINE PELICHHUS;

OpUEHTUPOBAThCA B PA3IMUHBIX MOJIXOJAaX K MPUHATHIO pelleHu (MHIUBUIYyalTbHOE
MIPUHSTHE PELIEHUN, IPUHATHE PEIICHUN B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM pelleHHs 3aJa4d (WM ero 4acTb), BbIOMpPATh
crnoco0 pemeHus y4yeOHOW 3amaud ¢ Y4ETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh NPEJIaracMble BApUAHThI PEILICHUN;

COCTaBJIATh IUIAH JeHCTBUH (IUIaH pealu3allid HaMEYEHHOI'O aJrOpUTMa pELICHHS),
KOPPEKTHPOBATH MPEIOKEHHBIN aIrOPUTM C YIETOM HOJTYUYECHHUSI HOBBIX 3HAHHUHA 00 U3ydyaeMoM
00BEKTE;



JieNath BBIOOpP B YCIIOBHUSIX MPOTUBOPEUMBOM MHGPOpManuu U OpaThb OTBETCTBEHHOCTH 3a
pelieHue.

CamoKoHTpOJIb (peduiekcusi):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIINH U PEIICKCHH;

JIlaBaTh OLIEHKY CUTYyalluu U Ipeaararh MiaH €€ N3MEHEHUs;

YUYUTHIBATh KOHTEKCT U MIPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MIPU PEUICHUU
y4eOHOM 3a/1auu, aIanTUPOBATh PEIICHUE K MEHAIOIIMMCS 00CTOSATEIHCTBAM;

OOBSCHATH NPUYUHBI JOCTHKEHHSI (HEAOCTHIKEHUS) pE3yJIbTaToB HHGOPMALMOHHON
NEeSTEIbHOCTH, JaBaThb OICHKY MPHOOPETEHHOMY OIBITY, YMETh HAaXOJWUTh IO3UTHBHOE B
MPOMU3OLIEIIEH CUTYalNH;

BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, M3MEHUBIIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTH c€0s1 Ha MECTO IPYTOro YeJIOBEKa, TOHUMAaTh MOTUBBI U HAMEPEHUS IPYTroro.

IlpunsiTue ceds U Apyrux:

OCO3HABaTh HEBO3MOXKHOCTb KOHTPOJMPOBATh BCE BOKPYI AAXKE B YCIOBHUSAX OTKPBITOTO
JIOCTYTIA K JIF0OBIM 00bEMaM HH(OpMAITIH.

HPEAMETHBLIE PE3YJIbTATHBI
K kon1y o6ydenus B 9 kjacce y odyuatomierocst OyayT cOpMUpPOBaHBI CIASAYIOIINE YMEHHUS:
pa3duBaTh 3a7aud Ha TOJ3aJa4M, COCTABISAThH, BHIMOJIHATH BPYUYHYIO U Ha KOMIBIOTEpE
HECJIOKHBIE aJITOPUTMBI C UCTIOIH30BAHNEM BETBIICHUM, ITUKIIOB U BCIIOMOTATEIHHBIX AJITOPUTMOB
JUTSL yIIpaBJIEHUS UCTIOMHUTENISIMH, TAKUMHU Kak Pobot, Uepenamika, UepTExHUK;

COCTaBIISITh M OTIAXKHUBATh MPOTPAMMBI, PEATU3YIONINE TUIIOBBIE AITOPUTMBI 00paObOTKH
YHCIOBBIX TMOCIEI0BATENBHOCTEN WM OJJHOMEPHBIX YHCIOBBIX MAcCUBOB (ITOMCK MaKCUMYMOB,
MHUHHUMYMOB, CYMMBI UJTH KOJIMYECTBA SJIEMEHTOB C 33JJaHHBIMU CBOWCTBaMH) Ha OJTHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, ITackais, Java, C#, IlIkonbHbIH ATropuTMHUYeCKHid SI3bIK);

PacKpbIBaTh CMBICI MOHITHH «MOJENbY», «MOACIUPOBAHUE), ONPEILIATh BUJIBI MOJEIEH,
OIICHUBATh aJIEKBATHOCTh MOJIEIU MOJEIUPYEMOMY OOBEKTY U LIETSIM MOJICTHPOBAHUS;

WCIIOJIB30BaTh Tpadbl U JIEPEBbS IJIsI MOJICIUPOBAHUS CHCTEM CETEBOM M UEPAPXUUECKOMN
CTPYKTYpPBbI, HAXOUTh KpaTyaimuii myTeb B rpade;

BBIOMpaTh CHOCOO MPEACTaBICHHUS JAHHBIX B COOTBETCTBHH C IOCTABJICHHOHN 3aqadeit
(Tabmuipl, cxeMbl, TpaduKH, TUarpaMMbl) C UCIIOJIB30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CcpencTB 00pabOTKH JTaHHBIX;

MCITOJTH30BATh DJIEKTPOHHBIE TAOIHIIBI )11 00paOOTKH, aHATIN3a U BU3yaJU3aI[iH YHUCIIOBBIX
JTAHHBIX, B TOM YHCIIE C BBIICTICHHEM Tuana3oHa TaOIUIbl U YIOPSI0UYNBAHUEM (COPTUPOBKON)
€ro AJIEMEHTOB;

Cco37aBaTh W TPUMEHATH B DJEKTPOHHBIX TaOMMIax GOpMysasl Uil pacuyéToB C
WCITOJIh30BaHUEM BCTPOCHHBIX apuPpMeTHaecKuX (PyHKIMI (CyMMUPOBAHUE U TTOJCYET 3HAUCHUH,
OTBEUAIONUX 33JaHHOMY YCIOBHIO, CpellHee aphu(PMETHUECKOe, MOUCK MAaKCHMalbHOTO U
MUHUMAJIBHOTO 3HAYCHHSI ), aDCOFOTHON, OTHOCUTEIHHON, CMEIIAHHOM aJjpecaluy;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOIMIIBI JJIS YUCIEHHOTO MOJEIUPOBAaHUS B IPOCTHIX
3aJa4yax 13 pa3HbIX MPEIMETHBIX 00acTei;

UCIIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHKAIIMOHHBIE
CEPBHCHI, OOJAYHBIE XPAHWIUINA JAHHBIX, OHJAWH-MIPOTpaMMbl (TEKCTOBBIE M Tpaduueckue
PEAKTOPHI, Cpe/ibl pa3pabOTKH)) B yUeOHOM M MTOBCETHEBHOM JIEATEILHOCTH;



NPUBOJIUTH MNPHUMEPHl HCMOJIb30BAaHUS T'€OMH(OPMALMOHHBIX CEPBHUCOB, CEPBHCOB
rOCYJapCTBEHHBIX YCIYyT, 00pa3oBaTelibHBIX cepBUCOB MHTEepHETa B yueOHON M MOBCEIHEBHOM
JIEATEIIbHOCTH;

UCIIOJIB30BaTh  pA3JIMYHbIE CPEJICTBA 3allUThl OT BPEIOHOCHOTO IPOrPaAMMHOrO
oOecrnieueHus, 3aluiaTh NepCOHANbHYI0 HHPOPMALIMIO OT HECAaHKIMOHUPOBAHHOTO JIOCTyIAa U
€ro TMOCHeACTBUU (pasrjamieHusi, MOAMEHBbI, YTpaThl JAaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COLMAIBHO-TICUXOJOTHYECKUX AaCIEKTOB HCMOJIb30BaHUS cetu WHTEpHET
(cereBass aHOHMMHOCTb, IIU(POBOIl Clell, ayTeHTUYHOCTh CYOBEKTOB U PECypCOB, OMACHOCTb
BPEIOHOCHOT'O KO/Ia);

pacro3HaBaTh TOMBITKA W TPEAYNPEKIaTh BOBICUYCHHE Ce0S U OKPYKAIIUX B
JECTPYKTUBHBIC U KPUMHUHAJIBHBIC (POPMBI CETCBOW aKTUBHOCTH (B TOM YHCIIe KHOSpOYIIIMHT,
(buUIIMHT).



IV. TEMATHUYECKOE IINTAHUPOBAHUE
9 KJIACC

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Ne ni/n

Pasznea 1. ludpoBasi rpamoTHOCTH

KoanyecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

I'moGanbHas cets MHTEpHET 1

1.1 CTpaTeruy 0€30MacHOIO IOBEICHHUS B 3 bubmmorexka IIOK https://m.edsoo.ru/7f41a7d0
Hel
P
1.2 abora B MHpOpMALHOHHOM 3 bubmmorexa LIOK https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Utoro no pazneny 6
Pa3nea 2. Teoperuueckue 0oCHOBbI HH(POPMATUKH
2.1 MonenupoBaHue Kak METO]T TO3HAHHS 8 bubmmorexa IIOK https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3nea 3. AnropuTmMbl M1 IPpOrpaMMHUpPOBaHue
3.1 Pa3paboTka anropuTMOB U IPOTpaMm 6 bubmumorexa LIOK https://m.edsoo.ru/7f41a7d0
3.2 VYupasnenue 2 bubnunorexa [IOK https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Paznen 4. UndopmaunoHHbie TEXHOJIOTHT
4.1 DNEeKTPOHHBIE TAOIUIIBI 10 bubnnorexa L{OK https://m.edsoo.ru/7f41a7d0
n
4.2 HpOPMALHMOHHBIC TEXHOIOTH B 1 BuGanorexa LIOK https:/m.edsoo.ru/7f41a7d0
COBPEMEHHOM OOIIECTBE
Hroro no paszneny 11
Pe3epBHOE Bpems 1
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V. ITOYPOYHOE IIJIAHUPOBAHUE

9 KJIACC
KosmuecTBo yacos
Ne i/ Tema ypoka
Bcero

1 I'mo6anpnas cetb MuTepuer. IP-aapeca y3moB. bonpiime nanHubie
WNudopmannonnas 6€30macHOCTb

3 VYyer nousaTHst 06 MHGOPMALIMOHHON OE30MaCHOCTH MPHU CO3/IaHUU KOMILIEKCHBIX 1
MH()OPMAIMOHHBIX 0OBEKTOB B BHJIE BEO-CTPAHHII
Buner nestensHoct B cetu MHTEpHET

5) Oo6naunbie TexHoJOTHU. VcTionp30BaHue oHNIaiH-0uca 1y pa3paboTKH JOKYMEHTOB

5 O60061eHre u cucreMaTu3anus 3HaHul o TeMam «I modanpHas cetb UHTEpHET U cTpaTeruu 1
0e30MacHOro NoBeACHUS B Heil», «Pabora B MHGOPMAITMOHHOM IIPOCTPAHCTBE
Mognenu u MmonenupoBanue. Knaccudukanum moaenei
Tabnuunble Mosenu
PazpaboTka ogHOoTaOIMYHOM 0a3bl JaHHBIX. COCTaBICHUE 3aMIPOCOB K 0a3e JaHHBIX

10 I'pad. BecoBast matpunia rpada. JnmuHa mytu Mexay BepiinHamu rpada. Berunciaenne 1
KOJIMYECTBA ITyTeH B HAIPABICHHOM aIlMKJINIECKOM rpade

11 Hepeso. [Tepebop BapuaHTOB ¢ MOMOIIIBIO JepeBa

12 MaremMaTHuecKoe MOJICITMPOBaHHE

13 OTanbl KOMIIBIOTEPHOTO MOJIEITUPOBAHUS

14 O60061enune u cucreMatusanus 3HaHul. KonrponbeHas padora o reme «MopaennpoBaHue Kak 1
METOJI TO3HAHHS

15 Paz6uenue 3agaun Ha noa3aaayn. CocTaBieHHEe aITOPUTMOB U IPOTPAMM C MCIIOJIb30BaHHEM 1
BETBJICHUH, IMKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB

16 OnHOMEpHbBIE MAaCCHUBBI

17 Tunosble anropuT™Mbl 00pabOTKH MacCHBOB




18

CopTtupoBka MaccuBa

19 O6paboTKa MOTOKA JAaHHBIX
20 O06o06menue u cuctemaruzanys 3Hannil. KontponpsHas padora no teme «Pa3paboTka 1
AITOPUTMOB U TIPOTPAMM)»
21 VYnpasnenue. Curnan. O6paTHast CBS3b 1
22 PoGotu3npoBaHHbIE CHUCTEMBI 1
23 DnexkTpoHHbIe Ta0MIbl. THUITBI TaHHBIX B TYEHKAX JIEKTPOHHON TaOIUIIBI 1
24 PenaktupoBanue u popmMaTupoBaHue TaOJIHIL 1
o5 Berpoennbie pyHKIMH TS TOMCKA MAKCUMyMa, MUHUMYMa, CYMMBI B CPETHETO 1
apu(METHIECKOTO
26 CopTtupoBka u GUILTPALKS JaHHBIX B BBIJICIICHHOM JHaIa30He 1
27 [Toctpoenne auarpamMm 1 rpaKOB B AIEKTPOHHBIX TAOIUIIAX 1
28 OTtHocuTeNbHAS, A0COMIOTHAS ¥ CMEIIIAHHAS apecarus 1
29 Y cnoBHBIE BHIYHCIECHUS B JIEKTPOHHBIX TaOIUIIaX 1
30 Oo6paboTtka 60IbpIINX HAOOPOB TAHHBIX 1
31 YucneHHOE MOJICTTMPOBAHUE B DJIEKTPOHHBIX TaOIHIIax 1
32 O06o0muIeHne 1 cucTeMaTH3aIMsl 3HAHUH 110 TeMe «DJeKTPOHHBIE TaOIHIIBD) 1
33 Ponb nHDOpMAIIMOHHBIX TEXHOJIOTUH B pa3BUTHH SKOHOMHUKH MHPA, CTPaHbl, perioHa 1
34 PesepBubiil ypok. O60061eHe U cructemaTru3anus. MIToropoe moBTopeHne 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




VI. TMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOMU ITPOT'PAMMBI

9 KJIACCA

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

[To teme «l{udpoBasi r(paMOTHOCTHY

11

1.2

Hcnonp30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHKAIIIOHHBIE CEpPBUCHI, OOJaYyHble XPAHWIUINA JaHHBIX,
OHJIAH-TIPOTPAMMBI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPBI, CPEIIbI
pa3paboTKu) B y4eOHOM U MOBCETHEBHOM €ATEILHOCTH

[IpuBoauTH,  HpPUMEpPHl  UCHOJB30BAaHUS  T€OMH(OPMAIIMOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJAapPCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCCHHCBHOﬁ JACATCIIbHOCTH

1.3

1.4

2.1

2.2

Hcnonp30BaTh pa3iuyHbE CPENCTBA 3aIIUTHl OT BPEAOHOCHOIO
IPOrPaMMHOTO obecrieyeHus, 3alUIIATh NEPCOHATIBHYIO
MH(pOpMALIMI0O OT HECAaHKUHOHHMPOBAHHOTO JOCTyNla U  €ro
NOCJEICTBUM (pa3rialieHusi, MOJMEHbI, YTPaThl JAHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJIOTHUECKUX W  COIHAIBHO-TICHXOJOTHYECKUX
aCIIeKTOB MCIIOJIb30BaHUsI ceTH MHTepHeT (cereBas aHOHUMHOCTb,
undpoBot cien, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/1a)

Pacrio3HaBaTh MOMNBITKM M MPEIyNpeXkaaTh BOBIEUYEHHE cedsl U
OKPYKaIONIMX B JECTPYKTUBHBIC U KPUMHUHAIBHBIE (DOPMBI CETEBOU
AKTUBHOCTH (B TOM 4YHCIle KHOEpOYIUIMHT, (PUITMHT)

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PackpbIBaThb  CMBICT TOHATHH  «MOJENb», «MOJAEITHUPOBAHUEN,
ONpeAeNsaTh BHUIbI MOJENEH, OLEHUBAaTh aJeKBAaTHOCTh MOJEIH
MOJIEIUPYEMOMY OOBEKTY M LIEJISIM MOJICIIUPOBAHUS

Hcnonp3oBath rpagpl M JepeBbs I MOJCIMPOBAHUS CUCTEM
CETEBOM U UEPAPXUYECKON CTPYKTYPbI, HAXOAUTH KpaTYalIlINii IyTh B

rpace

ITo TemMe «AJITOPUTMBI U TPOTPAMMHUPOBAHUE




3.1

3.2

Pa30uBath 3aaun Ha I03a1a41, COCTABIISITh, BBIIOIHSITH BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE aJIrOPUTMBI C HCIIOIb30BAHUEM
BETBJICHUM, ILMKIOB W  BCIIOMOIAaTEJIbHBIX AJITOPUTMOB UL

YIpaBJICHUA UCIIOJIHUTCIISIMU

CocTaBisiTh M OTJIAKUBAaTh MPOrPAMMBbI, pPEATU3YIOIIUE THUIIOBBIE
QITOPUTMBI  OOpAaOOTKM YHCIIOBBIX MOCJIEIOBATEIBHOCTEH WK
OJIHOMEpPHBIX  YHUCIOBBIX  MAacCMBOB  (MOMCK  MAaKCHMYMOB,
MUHHMYMOB, CYMMBI MJIM KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMHM) Ha OJIHOM U3 I3BIKOB Iporpammupoanus (Python, C++,

[Tackans, Java, C#, LlIkonbHBIH ANTOPUTMHUYECKUI SI3BIK)

[To reme «MHDOpMAIIMOHHBIC TEXHOJIOTHI

4.1

4.2

4.3

Breibupate cmoco® TpencTaBICHHS JTaHHBIX B COOTBETCTBHU C
MOCTaBJICHHOM 3aja4yeil (TabiauIbl, CXeMbI, TpaduKH, THArpaMMBbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  IPOTPAMMHBEIX  CPEJICTB

00pabOTKH JaHHBIX

Hcnonp30BaTh 3J€KTPOHHBIE TaOMUIBI A 00pabOTKH, aHAIW3a U
BU3yaJIM3allUl YHUCIOBBIX JaHHBIX, B TOM YHUCIIE C BbLAEICHUEM
JIyara3oHa TaOJWIBI W YIOPSAOYUBAaHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

Co3naBaTh W NPUMEHSTH B 3JEKTPOHHBIX TaOnuuax (GhopMyisl 1is
pacu€ToB C HCIOJb30BAHHMEM BCTPOCHHBIX  apU(PMETHUYECKHX
¢byHKkuui (CyMMHpOBaHHE U TOJCYET 3HAYEHUH, OTBEYAIOLIMX
3aJaHHOMY  YCJOBMIO,  cpelHee  apu(dMeTruyeckoe,  MOMCK
MaKkCUMaJbHOTO W  MHUHHMAJIbHOTO 3HA4eHUs), aOCOJIIOTHOM,

OTHOCHUTEIILHOM, CMEIIIAaHHOM aJipecariuu

4.4

Hcnoap3oBaTh 3JIEKTPOHHBIE TaOIUIIBI TS YUCIIEHHOTO
MOJEIIMPOBAHUSA B TMPOCTBIX 3aJayaX M3 pa3HbIX MPEIMETHBIX

oOacren




VII.

9 KVIACC

IMPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

Kon

IIpoBepsieMblii 3JIEMEHT COePIKAHUS

Hudposas rpaMOTHOCTD

11

1.2

I'moGanbuas cers Wurepuer. IP-ampeca yznoB. CereBoe XpaHEHHE TaHHBIX.
MeTobI HHAMBUTYaIEHOTO ¥ KOJUIEKTUBHOTO pa3MeIIeHHsT HOBOH MH(OPMAIUu
B I/IHTepHeTe. boapmme JaHHBIC (I/IHTepHeT-IIaHHBIe, B YaCTHOCTH JOAaHHBIC

COIIMAJIbHBIX CETEH)

[Tonsitue 06 wmHpOpMaMOHHOW O€30MacHOCTH. YTPO3bl MHGOPMAIIMOHHON
0e30MacHOCTH IMPHU padoTe B rI100aTBbHOM CETU U METObI IPOTUBOICHCTBUS UM.
[TpaBuna GezonacHoON ayTeHTU(PUKAIMH. 3alIUTa TUYHON WH(OPMALIUU B CETU
HNurepHer. be3omacHele crpaTreruu INoBeneHHss B cetu  MHTepHer.
[IpenynpexaeHrue BOBICYEHHS B JECTPYKTUBHBIE U KPUMHHAIBHBIE (OPMBI

CEeTeBOI aKTUBHOCTH (KMOEpOYUTMHT, GUIIKHT U IpyTrue GOpMbI)

13

2.1

Bunsl nestenpnoctu B HTEpHETE. IHTEpHET-CEpBUCHI: KOMMYHHUKAMOHHBIE
CepBUCHI (IIOYTOBAs Cllyk0a, BUIC0-KOH(PEPEHII-CBA3b U JPYTHE), CIPAaBOUHBIE
CIyKObl (KapThl, paclHCaHUs U JApPYTUe), IMOUCKOBBIE CIYXKObI, CIYKOBI
OOHOBJICHHsI TPOTPAaMMHOIO obOecredeHus U Jpyrue ciyxO0bl. CepBHUCHI
rocyJapcTBeHHbIX yciyr. OOmaunble Xpanwnumia gaHHbeIX. CpencTsa
COBMECTHOM pa3pabOTKH JOKyMEHTOB (oHJaiiH-o¢wucsl). IIporpammHoe
o0OecrieueHre Kak BeO-cepBHC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduueckue
pEeaKTOphl, Cpeibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

Monens. 3anaum, pemaeMble ¢ MOMOIIBIO MojaenupoBanusd. Knaccuduxanmu
mojeneil. Martepuanbhble (HaTypHble) W HHGOPMALMOHHBIE MOJIEINH.
HenpepsiBHble 1 nuckpeTHble Moaend. MmurannonHeie moxenu. WUrpossie
mojenu. OleHKka COOTBETCTBUS MOJEIU MOJETUPYEMOMY OOBEKTY U IIeNsM

MOACIINPOBAHUA

2.2

Tabnuunsie mogenu. Tabaua kak IpeacTaBlIeHNe OTHOICHUS

2.3

ba3er nmanHbIX. OTOOp B TaONMIE CTPOK, YIOBJIETBOPSIONINX 3aJaHHOMY

YCIOBHIO

2.4

I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAaHHBIE W HEOPUECHTUPOBAHHBIC
rpadsl. JlnmuHa (Bec) pebpa. Becoas marpuma rpada. JlnmuHa mytu mexmy

BepunHaMu rpada. [Touck ontumansHoro mytu B rpade. HavanpHas Bepiinna




2.5

2.6

(MCTOYHMK) W KOHEYHas BepHIMHAa (CTOK) B OPUCHTHPOBAHHOM rpade.
Brruncnenue koaudecTBa myTeld B HAIIPaBJIEHHOM allMKINYeckoM rpade
HepeBo. Kopens, BepmmHa (y3en), IUcT, pedpo (ayra) aepeBa. Beicota nepesa.
[MonnepeBo. Ilpumepsl ucmonb30BaHuS JepeBbeB. llepebop BapuaHTOB C
MOMOIIIBIO JiepeBa

[TonsTue MaTemMaTuyeckod Mojenu. 3afaud, pellaeMble C TOMOIIBIO
MaTeMaTUYECKOro (KOMITBIOTEPHOT0) MOJEIUPOBAHUS. Otnuune
MaTeMaTHUYeCKONM MOJEeNM OT HaTypHOM MOAEeNu U OT CIIOBECHOTO

(JIuTepaTypHOTO) ONMKUCAHUS O0OBEKTA

2.7

OTalbl KOMITIBIOTCPHOI'0 MOJACIIMPOBAHUSA: IMOCTAHOBKA 3aJadyd, ITOCTPOCHHC
MaTeMaTH4YeCKOM MOACIN, nporpaMmHas  pcajiu3anus:, TCCTUPOBAHUC,
MMPOBCACHNUEC KOMIIBIOTCPHOI'O OSKCICPUMCHTA, aHaJlnu3 €ro pe3yJbTaToB,

YTOYHCHUC MOACIIN

ANTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3buenue 3amaun Ha noxaszanauu. CocTaBleHUE aITOPUTMOB M IIPOrpamMm C
WCIIOJIb30BAaHUEM BETBIIEHUH, LIMKJIOB U BCIIOMOTaTENIbHBIX AJITOPUTMOB JUIS

YIpaBJICHUA UCITOJHUTEICM UIIN APYTUMHA UCTTIOJTHUTCIIAMUA

3.2

Tabnuunble BennuuHbl (MaccuBbl). OgHOMepHbIE MaccuBbl. CocCTaBleHHE U
OTNaZIKa TMPOrpaMM, pEaATU3YIONIMX THUIIOBBIE AITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YUCJIOBBIX MAaCCHBOB, HA OJTHOM U3 SI3IKOB MPOTPaMMHUPOBAHUS
(Python, C++, Tlackans, Java, C#, IlIkonbHBIH AJITOPUTMUYECKHHA SI3BIK):
3aM0JIHEHUE YHMCIIOBOTO MacCHBa CIYYailHBIMH YHCJIAMH, B COOTBETCTBHH C
dbopMyIoii uu myTéM BBOJIA YHCET, HAXOXKIEHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIM TIOWCK 3aJJaHHOr0 3HAYEHWS B MacCHBE, IOJCYET DIIEMEHTOB
MacCuBa,  YAOBJICTBOPSIOIIMX  3aJlaHHOMY  YCJOBHUIO,  HaxOXXJEHUE

MUHUMAaJIBHOTO (MaKCUMaJIbHOT0) 371eMeHTa MaccuBa. COpTUpOBKa MaccHBa

3.3

OOpaboTka MOTOKA JAHHBIX: BBIYMCIEHUE KOJIUYECTBA, CYMMBI, CPEIHEro
apu(METHUECKOro, MUHUMAJIBHOTO ¥ MAaKCUMAaJIbHOTO 3HAUYEHHs SJIEMEHTOB

MOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIIOBHIO

3.4

Vmpasnenue. Curnan. O6patHas cBs3b. [lonydenne curHanoB oT HU(ppPOBBIX
JNaTYUKOB (KacaHMsl, pAacCTOSHUS, CBETa, 3ByKa u JApyroro). Ilpumepsr
UCTIONIb30BAaHUSl TPUHIOMIA OOpaTHOW CBSA3M B CHCTEMax YIPaBICHUS
TEXHUYECKUMHU YCTPOMCTBAMM, B TOM 4YHCIEe B poOoToTexHHKe. [Ipumepsl
pOOOTH3MPOBAaHHBIX  CHCTEM  (CHCTeMa  YHpAaBJIEHHS  JABWKCHHEM B

TpaHCHOpTHOﬁ CUCTCMC, CBApOYHas JIMHWA aBTO03aBO/da, aBTOMATU3UPOBAHHOC




4.1

yIOpaBiI€HUE OTOIJIEHMEM JOMa, AaBTOHOMHAas CHCTEMa  YIIPaBJICHMUS

TPAHCIIOPTHBIM CPEACTBOM U JIPYTUE CHUCTEMBI)
HudopmalinoHHbIE TEXHOJIOTUN

[TonsiTre 06 >1MeKTPOHHBIX Tabauuax. THUMBI JaHHBIX B SYEWKaX AJICKTPOHHON
tabmuipl. PenaktupoBanue u popmarupoBanue tadbmauil. Berpoennsie GpyHkmnm
JUISL TIOMCKa MAaKCUMyMa, MUHHMYMa, CYMMBI M CPEIHET0 apu()hMETHIECKOTO.
CopTupoBKka [aHHBIX B BBIJCICHHOM auama3oHe. llocTpoenue auarpamMm
(rucrorpamma, KpyroBas QuarpamMma, TOYe4Has auarpamma). Beibop Tuma

AuarpaMMbl

4.2

4.3

[IpeobpazoBanue Ghopmyi npu KomupoBanuu. OTHOCUTEIIbHAS, a0COIIOTHAS H

CMCIIaHHaA aapeCal s
YcloBHEIE BEIYHUCICHUS B QJICKTPOHHBIX Ta6J'II/II_IaX. CYMMI/IpOBaHI/Ie U MOACYET

3HAYCHUH, OTBEUAIOIINX 3aJJaHHOMY yciaoBui0. OOpaboTka OonbIx HAOOPOB

JaHHBIX. YucneHHoe MOJCIIMPOBAHUC B SJICKTPOHHBIX Ta6J'II/IIIaX

4.4

Posib nH(GOpPMAIMOHHBIX TEXHOJIOTUI B Pa3BUTUU YKOHOMHKH MHpPA, CTPaHBI,
peruona. OTKpbIThIe OOpa3zoBarenbHble pecypchl. IIpodeccuu, cBsizaHHBIE C
uHPOpMAaTUKON M  HMHQOPMAIIMOHHBIMM  TEXHOJIOTUSIMM: BeO-nu3aiiHep,
OPOTPAaMMHUCT, pa3palOTYMK MOOWJIBHBIX HPUIOKEHUH, TECTHUPOBILUK,
apXUTEKTOpP MPOrpaMMHOr0 OOECTeYeHHs], CIIEHUANINCT MO0 aHAIM3y JaHHBIX,

CHCTEMHBIN AAMUHUCTPATOP




VIII. MMPOBEPSIEMBIE HA OI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHNS

1

11

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHO
NporpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHose PI'OC

3HaTh (MIOHUMATBh)

BrnaneHne OCHOBHBIMH MOHATHAMHU: HH(pOpMAaIUs, Iepeaaya,
XpaHeHHne u 00padoTKa HH(POPMAIUH, AITOPUTM, MOJIENb, IIU(POBOIL
OPONYKT M WX MWCHOJNB30BaHME [UIi pEIICHUS Y4eOHBIX U

MMPAaKTUYCCKUX 3aaa4d

1.2

Bnagenue mnoHATHUSIMU: BBICKA3bIBAHUEC, JIOTMYCCKasl OIllCpanusd,

JIOTUYCCKOC BBIPAXKCHUC

Ymern

2.1

2.2

2.3

2.4

2.5

YMeHue onepupoBaTh €IUHUIIAMH U3MEPEHHs] MHPOPMAIIMOHHOTO

00bEMa 1 CKOpPOCTH nepeaavin JaHHbIX

YMeHue 3anuchiBaTh M cpaBHHMBaTh enble yucia oT 0 go 1024 B
Pa3IUYHBIX MO3UIIMOHHBIX CHCTEMaX CUMCJICHUS C OCHOBaHUSIMU 2,

8, 16, BBINOJIHATH apUpMETHYECKHE OTIEpALIUU HaJl HUMU

YMmenue KOAUPOBAThL U ACKOAUPOBATH COO6H_ICHI/I$I 10 3aJaHHBIM
nmpaBujiaM; IIOHUMAaHHWC OCHOBHBIX TIPUHOHWIIOB KOJAUPOBAHUA
HH(bOpMaHHH pa3JII/I‘IHOI>'I IIpupoAbI: TCKCTOBOﬁ, Fpa(l)I/IquKOP’I, ayauno
VMeHnne 3anmchiBaTh JIOTHUCCKUE BBIPAXKCHUA C HCIIOJB30BAHUCM
AU3BIOHKINHU, KOHBIOHKIIUWA U OTpULIAHUSA, ONIPCACIIATE HCTUHHOCTD
JJOTHYCCKHNX BLIpa)KeHHﬁ, €CJIM HU3BCCTHBI 3HAYCHUSA HCTUHHOCTHU
BXOJAIIHUX B HETO NICPEMCHHBIX, CTPOUTDH Ta6J'II/II_U>I HUCTUHHOCTHU AJIA
JJOTHYCCKHX BBIpa)I(eHHfI; 3aIMMCBbIBATh JIOTHYCCKHUEC BLIPAKCHHA Ha

HU3Yy4aCMOM A3BIKC IIPOrpaMMHUPOBAHUSA

YMeHue COCTaBiATh, BBINONHITH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOKHBIE ~ aJTOPUTMbI Ui YIPABJICHUS  HCIOJIHUTEISIMU
(Yepenamika, YepTéxXHUK W Jpyrue); cO3AaBaTh U OTIAXKUBATH
IIporpamMMbI Ha OJTHOM M3 SI3BIKOB mporpammuposanus (Python, C++,
[Tackanb, Java, C#, IllkonpHbll AnroputmMuyeckuii S3bIK),

peau3yIolue HECIOXKHBIE aJITOPUTMBI  OOpPabOTKM YHCIOBBIX




2.6

2.7

2.8

JaHHBIX C UCIIOJIB30BaHHUCM IIMKJIOB U BeTBHeHHfI; YMCHUC pa36I/IBaTB
3aa4r Ha IoJ3aJadd, HMCIIOJIb30BAaThb KOHCTAHThI, IICPEMCHHBIC U
BBIPpAXKCHUSA PA3INIHBIX THUIIOB (HI/ICJIOBBIX, JOTUYCCKUX,
CI/IMBOJ'IBHBIX); AHAJIN3UPOBATDb Hpe,[[J'IO)KeHHHﬁ AJIT'OPpUTM,
OIpCACIATb, KaKUC PE3YyJIbTaTbhl BO3MOXHBI IIpU 3aJdaHHOM

MHOKECTBE HCXOOHBIX 3HAYCHHI

VMenne 3amucaTh Ha HN3Yy4a€MOM 3BIKE IIpOrpaMMHPOBaHUA
AJITOPUTMBI ITPOBEPKU ACITIUMOCTH OAHOTO LEJIOI0 4Yucila Ha APYroc,
IIPOBEPKHU HATYPAJIIbHOTO YHUCJIa Ha MMPOCTOTY, BbIACICHUA I_II/Iq)p us3
HaTypaJIbHOIO 4YHCJIa, ITOUCK MAKCHMMYMOB, MHWHHUMYMOB, CYMMbI

YHCII0BOM IIOCJICAOBATCIIbHOCTH

BraneHue yMeHHEM OPUEHTHPOBATHCS B HEPAPXUIECKOM CTPYKTYpe
¢daiinoBoit  cuctemsl, paboratb ¢  (QailoBol  cucTeMOi
MEPCOHAIBHOTO KOMITBIOTEpA C HCIOJIb30BaHHEM TIpadUUIECKOro
uaTepdeiica, a MMEHHO: CO03/1aBaTh, KOIUPOBATh, IEPEMEINATh,

NEPpCUMCHOBBIBATD, YAAJIATh U apXUBUPOBATDH (1)2117[.]'[]:1 H KaTaJloru

BJ'Ia,Z[eHI/IC YMCHHUAMU u HaBbIKaMH HCIIOJIB30BaHUA
I/IH(bOpMaIII/IOHHI)IX 1 KOMMYHHUKAIIUOHHBIX TEXHOJIOT Uit JJIs1 TIOHUCKa,
XpaHCHUA, O6pa6OTKI/I " TIepeaaynu M aHaJIn3a pa3JIMYHbIX BHU/I0B

nHpopmanuu

2.9

YMmeHue BbIOUpaTh croco0 MpeCTaBIeHHs JTaHHBIX B COOTBETCTBUU
C MOCTABJICHHOM 3a/iaueil (Tabnuiibl, CXembl, rpaduku, AuarpaMmbl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00pabOTKU TaHHBIX

2.10

YMenue QopmanuzoBaTb U CTPYKTYpUpOBaTh UHGOPMAIHIO,
UCHOJB3Yys DJCKTPOHHbIE TaOMMIBI Ui OOpabOTKH, aHalmM3a |
BHU3YyaJM3allMy YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLAECIECHUEM
JManazoHa TaOMUIBI M YHNOpAAOYMBAHHUEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHUE IPUMEHSTH B AIEKTPOHHBIX TaOIUIIaX (HOPMYIIbI
JUIs  pacyéToB C  HCIOJb30BAaHMEM BCTPOEHHBIX  (DYHKIH,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEIIIaHHOM azpecanuu;
UCTOJB30BAaTh  OJJIEKTPOHHBIE  TAOMUIBI  JUIS  YHCJIEHHOTO
MOJICJIMPOBAaHUSI B IMPOCTBIX 3a/Jadax U3 pa3HbIX IMPEAMETHBIX

obOmacreit




IX. ITNEPEYEHb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'2 110

NHO®OPMATUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 [{udposast rpaMOTHOCTD

®aiinpl 1 nanku (katanorn). [IpuHIKIEL TOCTpOeHUs (ailIOBBIX CUCTEM.

[Tonroe nms daitna (mankwm). I1yTe k ¢ainy (manke). Pabora ¢ daiinamu

11 U KaTaJoraMu CpeACTBaMU OIEPALlMOHHOW CHUCTEMBI: CO3JaHHUE,
' KOIUPOBaHUE, MepeMellleHre, epeuMeHOBaHle U yaaleHue ¢GaiioB u
nanok (katanoroB). Tumbl ¢aiinoB. CpoiictBa (daiiyioB. DallIoBIA

meHemkep. [louck ¢aitnoB cpeacTBaMu onepanruoHHON CUCTEMBI

O0benunenue komnbioTepoB B ceTb. Cerb MHTepHer. Beb-cTpanuiia,
BeO-caiit. Ctpykrypa anpecoB BeO-pecypcoB. bpaysep. Ilowmckobie
1.2 cuctembl. llouck wuHpOpMAIMM MO KIIOYEBBIM CIOBaM M IO
n3o0paxkenuro. JlocroBepHOCTh HMH(POpPMALMHU, TONYYEHHOH U3

Wutepnera. |IP-aapeca y31n0B. CeTeBoe XpaHeHUE JaHHBIX
2 Teopernueckue 0OCHOBBI HH()OPMATHKH

JIMCKpeTHOCTh JTaHHBIX. BO3MOXXHOCTh OINMHUCAHUSA HEMPEPBIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Aundasur. MomHocTs andaButa. JBouuHbIN andaBur.
KonnyectTBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOAOBBIX  KOMOHMHAILUIA)
(GbuUKCUpOBaHHOW IMHBI B JABondHOM andasute. [IpeoOpazoBanue
moboro andaBuTa K JBOMYHOMY. KoONMYecTBO pasziIMUYHBIX CIIOB

2.1 ($buKCHpOBaHHOM AJMHBI B allpaBUTE ONPEIEIEHHON MOIITHOCTH.

KonupoBanue CMMBOJIOB OAHOTO andaBuTa ¢ MOMOIIbIO KOJOBBIX CJIOB
B ApyroM andaBute, KojoBas Tabnuiia, nrexkoaupoBanue. Koauposanue
TekcToB. PaBHOMepHbIi Ko1. HepaBHoMepHblit koa. Konuposka ASCII.
Bocemubutabie kommpoBku. Ilomstne o kommpokax UNICODE.
JlexoaupoBaHue COOOLIEHUH C HCMOJIb30BaHUEM PaBHOMEPHOTO H

HepaBHOMepHOTro koaa. HdopmannoHHbiit 00BEM TEKCTa

Nudopmarnmonnsiii 00bEM maHHBIX. BUT — MUHUMAaIbHAsS €IUHUIIA
KOJIMYECTBA MH(POPMAIUKN — JBOWYHBINA pa3psn. EAMHUIBI W3MepeHus
2.2 nH(popManmoHHOTO 00bEMa AaHHBIX. buT, OailT, KMIOOANT, MeradaunT,
rurabaiit. CKopocTh Tiepeiaur JaHHbIX. EITUHUIBI CKOPOCTH TIepeaavn

TaHHBIX




2.3

KonupoBanue mBera. L[BetoBeie moxenn. Monens RGB. I'myGuna
koaupoBanus. [Tamutpa.

PactpoBoe W BekTOpHOE TpEICTaBICHHE H300pakeHud. [lukcens.
Ouenka wuHPOPMAIMOHHOTO 00bEMa TpadUUecKUX MAHHBIX IS

pacTpoBOro U300PAKEHUS

2.4

2.5

KomupoBanue 3Byka. PaspsgHocts M wactora 3anucu. KommuectBo
KaHAJIOB 3aIlMCH.
OI_IGHKa KOJIMYCCTBCHHBIX MapaMETPOB, CBA3aHHLIX C ITPECACTABJICHUEM U

XpaHEHUEM 3BYKOBBIX (hailioB

Heno3uimonHuble ¥ MO3UIMOHHBIE CHUCTEMBI CUHCIEHHUS. AndaBuT.
OcHoBanwe. Pa3zsépnyras popma 3anucu yncia. [lepeBos B 1eCATHIHYIO
CHUCTEMY YHCeJl, 3alIUCAHHBIX B APYTHX CUCTEMAX CUUCIICHUS.

PumMmckas cucrtema cuucieHUus

2.6

JBonuHas cucteMa cuncienus. [lepeBo nensix yucen B npeaenax ot ()
1o 1024 B gBoMuHyK cucTeMy cuMciieHus. BocbmepuuHas cucrema
cuncienus. [lepeBoa uncen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
JNECATHUUHYI0 cHcTeMbl Hu oOpartHo. IllecTHaanarepuuHas cucTeMa
cuncinenus. llepeBon dYHcen W3 IIECTHAMIATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPHUHYIO M JAECITHUYHYIO CHUCTEMBI U OOpaTHO.

ApudmeTrnueckre onepaluy B ABOUYHONW CUCTEME CUHCIICHUS

2.7

2.8

Jlornueckue BbIcKa3biBaHMA. Jlormueckue 3HAU€HUS BbICKa3bIBaHMIA.
DOneMeHTapHble U COCTaBHbIE BBICKa3bIBaHUS. Jlormueckue omnepanuu:
«» (KOHBIOHKLUS, JIOTHYECKOE YMHOXKEHHE), «HUIN» (IU3BIOHKIIMS,
JIOTMUYECKOE CIIOKEHHUE), «He» (Joruueckoe orpunanue). [Ipuopurer
Jorudeckux omnepanuil. OnpeneneHne HUCTUHHOCTH — COCTABHOIO
BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAUEHUS HICTUHHOCTH BXOSIIINX B HETO
AJIEMEHTapHBIX BbICKa3biBaHui. Jlormueckue BwIpaxeHus. IlpaBuia
3aMmucy JIOTMYecKux BbIpaxeHuil. [locTpoeHune TabnMll HCTUHHOCTU

JJOTHYCCKHUX BLIpa)KeHI/Iﬁ

Jlornueckne 53neMEHTHI. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMU

KOMITbIOTEpA

2.9

HemnpepsiBHBIE W OUCKpeTHbIE MoAeNH. VIMUTaMOHHBIE MOJEINH.
Urposbie Mozaenu. OueHKa aJeKBAaTHOCTH MOJETU MOJACIUPYEMOMY

00BEKTY U 1IESIM MOJICITUPOBAHUS




2.10

Tabmuunsle Mozxenu. Tabiuna Kak MpencTaBieHHE OTHOLICHHS. ba3bl
JaHHbIX. OTOOp B Tabiuue CTPOK, YAOBIETBOPSIOIIMX 3aJaHHOMY

YCIIOBUIO

2.11

2.12

3.1

3.2

I'pad. BepmuHa, pedpo, IyTb. OpueHTHPOBAHHBIE 51
HeopueHTHpoBaHHbIe Tpadbl. JlnmnHa (Bec) pebpa. BecoBas marpuiia
rpada. [Jnuna mytn mexay BepimHamu rpada. [Touck onTuManbHOTO
nyty B rpade. HauanpHas BepiimHa (MCTOYHUK) U KOHEYHAs! BEpIIMHA
(cToK) B OpHEHTUPOBAHHOM Tpade. Brruncienne konndectsa myTeil B

HaIlIpaBJICHHOM AllUKINYCCKOM rpa(l)e

Hepeso. Kopenb, BepuinHa (y3ein), TUcT, pedpo (ayra) aepeBa. Boicora
nepeBa. [lommepeBo. Ilpumepsl ucmonb30BaHus AepeBbeB. [lepedop

BapHAHTOB C IIOMOIIIBIO JIepeBa
ANTOPUTMBI U IPOTPAMMUPOBAHHE

CgoiictBa anropurma. CriocoObl 3aucy aaropuTMa (CJI0BECHBIH, B BU/IE
OJIOK-CXEMBI, IPOTPaMMa).

CocraBieHne aaropuTMOB M IIPOTPAMM C MCIIOJIb30BaHUEM BETBIICHUIA,
IUKIOB W  BCIIOMOTATeNbHBIX  aIlOPUTMOB Ul  YIpaBJICHUS
ucnonnuteneM (Pobor, Yepenamka, UYepTé&XHUK U  JIpyrue).

Brinonaexnue AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPC

S3eik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[konbHBIA ATrOpUTMUYECKHI S3bIK).

Cucrema mporpaMMUpOBaHUs: peJAKTOP TEKCTA IPOrPaMM, TPAHCIISATOD,
OTJIATUHK.

[lepemennasa: Tum, wums, 3HauyeHue. llenble, BelIECTBEHHbIE U
CHMBOJILHBIE TIEPEMEHHBIC.

Omneparop npucBanBaHus. ApupMeTHIecKre BIPAKEHUS U TTOPSIOK HX
BBIYHCIICHHs. Oniepanuu ¢ IeTbIMUA YUCIaMU: [IEJTIOYUCIICHHOE JCJICHHE,
octaTok oT JeneHus. BerBaenus. CocTaBHble YCIOBHUSL (3alUCh
JIOTUYECKUX BBIPAKCHUM Ha W3Yy4aeMOM SI3BIKE MPOTrpaMMHUPOBAHUS).
Haxoxnenne MuHUMyMa

1 MaKCUMyMa U3 JIBYX, TPEX W 4ETHIpEX umcen. Pemenne kBaapaTHOTO
YpaBHEHUs, HMMEIOLIEr0 BEIIeCTBEHHbIE KOpHU. Llukin ¢ ycioBuem.
Anroput™ EBKIMIa 111 Hax0KJIEHUS HanOOJIBIIIETO OOIIETO JETUTEIIS
JIBYX HATYpadbHBIX 4yucel. Pa30ueHue 3amucu HATypaldbHOTO YHCTa B

MO3UIIMOHHON CUCTEME C OCHOBAaHMEM, MEHBIIIUM WM paBHbIM 10, Ha




oraensHple 1UQPbL. Luka ¢ mepeMeHHOH. ANTOPUTMBI TPOBEPKH
JEIMMOCTH OJHOIO LIEJIOr0 YKCIIa Ha JAPYroe, IPOBEPKH HATYPAIbHOIO

qucila Ha IPOCTOTY

3.3

3.4

3.5

OO6paboTka CHMBOJBHBIX JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIC)
nepemenHble. [locumBonbHas o6paboTtka cTpok. Ilogcu€r yacToThI
MOSIBJICHHSI CUMBOJIa B CTpOKe. BeTpoenusle GyHKIMU 1 00pabOTKH
CTPOK

OnpezneneHyre BO3MOKHBIX PE3yJIbTaTOB pabOThI AITOPUTMA IIPU JTAHHOM
MHOXECTBE BXOJIHBIX JAHHBIX, OIPEIEICHUE BO3MOXKHBIX BXOTHBIX

JaHHBIX, IPUBOIANINX K JAHHOMY PE3YJIbTATy

Tabnuunble  BenuuuHbl  (MaccuBbl).  OJHOMEpPHBIE  MAaCCHBBI
CocraBiieHHE U 0TJIAIKA POTPAMM, PEATU3YIOIIUX THITOBHIC AJITOPUTMBI
00pabOTKH OTHOMEPHBIX UYHUCIIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIit
Anroputmuyeckuii  SI3bIK):  3allOJIHEHWE  YHCJIOBOTO  MAacCHBa
CIIy9aifHBIMU YHUCIIAMH, B COOTBETCTBHH C (DOPMYJION MM yTEM BBOJIA
qrcell, HaXO0XJIEHHWE CYMMBI SJIEMEHTOB MAacCHBa, JTUHEHHBIA TMOMCK
3aJJaAHHOTO 3HA4YEeHHsST B MAacCHBE, IIOACYET DIEMEHTOB MAacCCHBa,
YIOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO, HAX0XKJIEHUE MUHUMAIHHOTO
(MakcuManbHOTO0) A1emMeHTa Maccuba. CoptupoBka Maccuba. ObpaboTka
MOTOKA JIaHHBIX: BBIYMCIEHUE KOJHYECTBA, CYMMBI, CpPEIHEro
apuPMETHIECKOTO, MHUHUMAIBHOTO W MAaKCUMAJIBHOTO 3HAYCHUS
AIIEMEHTOB  TOCIEAOBATEIHHOCTH, YIOBJIETBOPSIONINX 33JaHHOMY

YCIIOBUIO

3.6

4.1

Vnpasnenue. Curnain. OOpartHast cBs3b. lloidydeHuwe curHaioB oOT
M(ppPOBBIX JAaTUUKOB (HampuMmep, KacaHus, pacCTOSHUSA, CBETA, 3BYKa).
[TpuMepbl HCIIONB30BAaHMS TNPHHLIKIA OOpaTHOM CBSI3U B CHUCTEMAax
yIpaBieHUs TEXHUYECKUMHU YCTPOMCTBAMH C TOMOIIIbIO JATYUKOB, B TOM

qucie B pOOOTOTEXHUKE
HNHdopMalinoHHbIE TEXHOJIOTHH

TekcToBBIC IOKYMEHTHI U X CTPYKTYpPHBIC dJIEMEHTHI (CTpaHUIIa, ab3ail,
CTpOKa, CIIOBO, CHMBOJI).

TekcToBBI IPOLECCOP — HMHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHUS U
dbopmartupoBanus TekcToB. [IpaBuna Habopa Tekcra. PegaktupoBanue

tekcta. CBoiictBa cumBoioB. Ilpudt. Tunsr mpudros (pydiensie, ¢




3acedyKkaMy, MOHOIIMPHHHBIE). [TomyKupHOEe M KypCHBHOE HauepTaHHeE.
CpoiicTBa a03ameB: TpaHMIBl, a03alHBIA  OTCTYN, HMHTEpBall,
BbIpaBHHBaHue. [lapamerpsl crpanuiel. CtaieBoe (GopmMaTupoBaHUE.
CrpykTypupoBanue HWHPOPMAIMA C IOMOIIBIO CIHCKOB M TaOJHII.
MHuoroypoBHeBble cnucKu. JloOaBieHune TaOmuIl B TEKCTOBBIC
JOKyMeHThl. BcraBka wu300pakeHMHd B TEKCTOBBIE JIOKYMEHTHI.
Oo6tekanue n300pakeHni TeKCTOM. BKITIOUeHnE B TEKCTOBBIN TOKYMEHT
auarpamMM, (OpMyIl, HyMEpalH CTPaHHI, KOJOHTHUTYJOB, CCBUIOK U

JIPYrUX 3JIEMEHTOB

4.2

4.3

PactpoBsie pucynku. Mcnons3oBanue rpaguuecKux MPUMUTHBOB.

Onepanuu peaakTHPOBaHUS TpadUUecCKUX OOBEKTOB, B TOM UHUCIE
muppoBeix (oTorpaduii: M3MEHEHUE pasMepa, 0o0pe3Ka, IOBOPOT,
oTpaxkeHue, paborta ¢ obractsaMu (BblAENEHUE, KOMUPOBAaHUE, 3aJIHBKa
LIBETOM), KOpPpPEKIUsS LBETa, SPKOCTHM M KOHTPACTHOCTHU. BekropHas
rpaduka. Co3aHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CpEICTBAMU
TEKCTOBOT'O TIpolleccopa WM JPYruxX mporpamMm (TIPHIIOKEHUH).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[ToaroroBka MyabTUMENUNWHBIX mpe3eHTanuil. Cnaiia. Jlob6aBnenue Ha
craii Tekcta W u300paxeHuid. PaboTa ¢ HECKOJBKUMU ClIaiilaMH.
JlobGaBnenrie Ha ciai ayJuOBH3yalbHBIX JaHHBIX. AHUMAaIUS.

I'unepccbuikn

4.4

4.5

Tumnbl TaHHBIX B sYeHKaxX AJIEKTPOHHOW Tabmuibl. PenakTupoBanue u
dbopmatupoBanue Tabnui. BcTpoeHHble GYHKIMM IS MTOHMCKA
MakCUMyMa, MHHHUMYMa, CYMMBI H CpEIHEro apudMeTHdecKoro.
CopTupoBKa IaHHBIX B BbIJIeJIEHHOM Auana3one. [loctpoenne auarpamMm
(rucTorpamMma, KpyroBas auarpamma, TodedyHas auarpamma). Buioop
Tuma guarpammbl. [IpeoOGpa3zoBanue Gopmyn TIpH  KOMHUPOBAHHH.

OTHOCI/ITCJIBHEUI, a0COJIFOTHAS U CMEIIIaHHAs aapecanusa

VYcroBHBIE BBIUMCICHHS B DIEKTPOHHBIX Tabnumax. CyMMUpOBaHUE H
moACY€éT 3HAYCHWH, OTBEYAIONIMX 3aJlaHHOMYy ycioBuo. OOpaboTka
Oonpx HAOOPOB JaHHBIX. YHMCIEHHOE MOJEIMPOBAHUE B DIEKTPOHHBIX

TadmMIax




X. YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
INPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

1. Bocoga, JI.JI. UadopmaTuka. 9 knacc : 6a30BbIil ypoBeHsb : yuebnuk / JIJI. bocoa, A.1O.
BocoBa. — 5-¢ m3x., mepepad., 6-e uzn., crepeorurt. — Mocksa : [Ipocemenue, 2023, 2024.
—272c.: un.

METOJAUYECKUE MATEPHUAJIBI AJIS1 YYUTEJISA

1. bocoga, JI.JI. UadopmaTuka. 9 knacc: metonuueckoe nocodue / JI.JI. bocora, A.1O.
Bbocoga. - Mockaa: IIpocsemnienue, 2023. - 192 c. - ISBN 978-5-09-087654-5.

2. bocoga, JIJI. Undopmaruka. 9 knacc: pabouas tetpans B 2 yactax / JI.JI. Bocosa, A.1O.
Bocoga. - Mocksa: [Ipocsemenue, 2024. - U.1 - 96 c., U.2 - 96 c. - ISBN 978-5-09-088432-
8 (u.1), 978-5-09-088433-5 (u.2).

3. Iomsixos, K.1O. Madopmatuka. 9 kiacc: koutponsHsie padotsl / K.1O. ITonsikos, E.A.
Epemun. - Mocksa: [Ipoceemenue, 2023. - 128 c. - ISBN 978-5-09-087655-2.
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Poccuiickasi a1ekTponnas mkoJuia (https://resh.edu.ru/)

- Bueoypoku 1o BceM y4eOHBIM ITpeaMeTaM
- aTepakTuBHBIC 3a1aHUS
- Meroauyeckne MaTepuasl
1. MockoBckasi djekTponHas mkosia (https://uchebnik.mos.ru/)
- bubnuoreka yueOHBIX MaTepuaioB

- CueHapuu ypoKoB
- TecToBble 3a7aHMs
2. ®OUIIA (PenepajbHbIi HHCTUTYT Negarornyecknx usmepenuii) (https:/fipi.ru/)
- Jemosepcuu EI'D
- OTKpHBITHIN OaHK 3a1aHUN
- MeTOI[I/I‘-ICCKI/Ie PEKOMEHAAIN
4. Slupexc.Yueonuk (https://education.yandex.ru/)
- I/IHTepaKTI/IBHBIG 3a1aHus

- ABTOMaTH4ecKasi mpoBepKa

- [Iepconanu3upoBaHHbIE TPAEKTOPUHU
5. Yum.py (https://uchi.ru/)

- IHTepakTuBHBIE KYypChI

- OnuMnOuaabl

- CTaTucTrKa yCreBaeMOoCTH
6. Hudoypoxk (https://infourok.ru/)
- Buneoypoku

- TecTol
- Meronuyeckue pa3paboTKu
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