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[Iporpamma mo uHGOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusi COCTABJICHA HA
OCHOBE TpeOOBAaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o0mero oo6pasoBanus, npeacrasieHHbix B @I'OC OO0, a Taxke ¢enepaabHOM
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo uaPOpMATHKE AAET MPEACTABICHUE O LENIX, OOMIEH cTpaTeruu 00ydeHMs,
BOCIIMTAaHUS W Pa3BUTUS OOYYAIOMIMXCS CpeACTBaMM HWH(POPMATUKH HAa 0a30BOM YpOBHE,
YCTaHABJIMBAaET  00s3aTeNbHOE  TPEAMETHOE  COJEp)KaHWe,  MPeoyCMaTpHBaeT  €ro
CTPYKTYpUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wuHpOpMaTHKE OMpeAeNsieT KOJUYECTBEHHBIE M  KAa4eCTBEHHBIC
XapaKTCPUCTUKU y‘IC6HOFO Marcepuajga i1 KaKIA0ro roaa HU3ydCHHUA, B TOM YHCIC JIA
COZIEPKATEIBHOTO HAMOJHEHUS PAa3HOTO BUAA KOHTPOJS (IIPOMEXKYTOYHOW AaTTECTAlUH
oOyuaroumxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX PabOT, rOCYIapCTBEHHOW UTOTOBOW aTTECTALIUN).

Henssmu u3ydenns ”HGOPMATHKHA HA YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHMs SIBIISIOTCS:

(dbopMUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd HH(DOpPMATHKH, JOCTIDKEHHSM HAy4YHO-TEXHHYECKOTo Iporpecca U
0OLIECTBEHHOM NPAKTHKY, 3@ CUET pa3BUTHS MpeACTaBIeHUN 00 HHGOPMAIIUHN KaK O BaXKHEHUIIIEM
CTpaTETHYECKOM pPECcypce pas3BHTHsI JMYHOCTH, TOCYIapcTBa, OOMIeCTBa, MOHWMAHHS POJIU
MH(OPMALMOHHBIX MPOILIECCOB, MHPOPMAIIMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJIOTUHN B
YCIOBUAX HUPPOBOM TpaHCHOPMAILIK MHOTHUX cep KU3HU COBPEMEHHOTO 0OIIECTBA;

obecrieyeHne yCIIOBUM, CIIOCOOCTBYIOUIUX PAa3BUTHIO aITOPUTMUYECKOTO MBIIIEHUS Kak
HE00X0AUMOr0 yCI0BUS MPOPECCUOHATBHOMN EATEIbHOCTH B COBPEMEHHOM MH(OPMALMOHHOM
o01IecTBe, MPEINoJIararolero CrocoOOHOCTh 00yJaromerocss pa3oWBaTh CJIOXKHBIE 3a/ayd Ha
Oosee MpocThle NOJ33Jayl, CPaBHUBATh HOBBIC 3aJaud C 3aJa4aMu, PELUIEHHBIMU paHee,
OIpeNeNATh Iark i JOCTUKEHUS pe3ysibTaTa U TaK Jalee;

dbopMupoBaHHE W Pa3BUTHE KOMIICTCHIIMH OOydJalomMXCs B O0JIACTH HCIOJIb30BAHUS
MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOIMH, B TOM UYHUCII€ 3HAaHUM, YMEHUN U HaBBIKOB
paGoTbl ¢ uMH(OpMalMen, NPOorpaMMHPOBAHUS, KOMMYHHUKAIlMM B COBPEMEHHBIX LM(POBBIX
cpeAax B YCIOBUX o0OecreyeHnss HHPOPMALMOHHONW 6€3011aCHOCTH JJMYHOCTH 00y4daroLierocs;

BOCIIMTAHUE OTBETCTBEHHOI'O M W30MPATENILHOIO OTHOIIEHUS K HMH(pOpMAlUU C y4ETOM
IIPAaBOBBIX M OSTHYECKUX AacleKTOB €€ paclpoCTPAHEHUs, CTPEMJIEHUS K IPOJOJKEHUIO
oOpa3oBaHus B 001acTH MH(OPMAIMOHHBIX TEXHOJOTMH U CO3MJATEIbHON JAEATENIBHOCTU C
IPUMEHEHHEM CPEICTB NH(POPMALMOHHBIX TEXHOIOTHH.

WNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXkaer:

CYIIHOCTb MH(OPMATUKM KaK HayyHOW JMCLUIUIMHBI, HM3y4arolledl 3aKOHOMEpPHOCTH
IPOTEKaHUsI U BO3MOYKHOCTH aBTOMAaTH3allMd HHGOPMALMOHHBIX MPOLECCOB B Pa3IMYHBIX
cucremMax;

OCHOBHBIE O00JIaCTM MpUMEHEHHs HWH(POPMATUKU, MpPeXae BCero HHGOPMAIMOHHbBIE
TEXHOJIOTUH, YIIpaBJIEHUE U COLUANIBHYIO cdepy;

MEXIUCIMITIIMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMAIIMOHHOHN e TeTbHOCTH.

N3yuenne WHPOPMATUKU OKa3blBa€T CYUIECTBEHHOE BIIMsAHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsI 00yUaIOIIErocs, ero KU3HEHHYIO MO3MIINIO, 3aKJIaJbIBAET OCHOBBI OHUMAaHUS
NPUHLIMIOB (YHKIMOHUPOBAHUS M MCIOJIb30BaHMS HMH(POPMALMOHHBIX TEXHOJIOTUH Kak
HEOO0XOAMMOT0 HMHCTPYMEHTa MPAKTUYECKU JIIOOOW IEeATETbHOCTH M OJHOTO M3 Haubojee
3HaYMMBIX TEXHOJIOTMYECKHX NOCTHM)KEHHUH COBPEMEHHON NIMBMIM3alMU. MHOTHE MpeaMeTHbIe
3HaHUS U CIOCOOBI JESTEeIHbHOCTH, OCBOCHHBIE OOYYAIOUIMMHCA MPU U3YYE€HUH WH(POPMATUKH,



HaxXoJAT NPUMEHEHHE KaK B paMKax 00pa3oBaTelIbHOro Ipolecca NMpH H3YYEHUH JPYTHX
MPEIMETHBIX O0JIACTEH, TaK M B WHBIX KU3HECHHBIX CHUTYAIUSX, CTAHOBATCS 3HAYUMBIMU IS
dbopMHUpOBaHHSI  KAueCTB JIMYHOCTH, TO €CTh OPUCHTHPOBAHBI Ha  (POPMHUPOBAHUE
METaNpeIMETHBIX 1 JTUYHOCTHBIX PE3yIbTATOB O0yUCHUS.

OcHoBHbIe 3amaun  ydeOHOoro mpeamera «Mupopmarukay — chopmupoBaTh y
00yJaIOIINXCS:

MOHMMAHWE TPHUHIMIIOB YCTPOWCTBA W (PYHKIIMOHHPOBAHHS OOBEKTOB IH(PPOBOTO
OKPY)KCHHUS, MPEICTaBICHUS 00 WCTOPUU WM TEHACHIHUAX Pa3BUTHSI HHOOPMATHKH IEpPHOIA
U poBoii TpaHCHOPMALIUK COBPEMEHHOTO OOIIIECTBa;

3HAHMSI, YMCHHS ¥ HABBIKA I'PAMOTHON TTOCTAHOBKH 33124, BOSHUKAIOIINX B MPAKTHICCKOU
JESITEITLHOCTH, JUTSl UX PEIICHUS ¢ MOMONILI0 HH()OPMAITMOHHBIX TEXHOJIOTHH, YMEHUS U HABBIKU
(hopMaIM30BaHHOTO OMMCAHUS TIOCTABJICHHBIX 33]1ay;

0a30BbIe 3HAHHUS 00 MHPOPMAMOHHOM MOJEIHPOBAHUH, B TOM YHCIIE O MATEMaTHIECKOM
MO/ICITUPOBAHUH;

3HAHME OCHOBHBIX AJITOPUTMUYCCKUX CTPYKTYp ¥ YMCHHE MPUMEHSATH ITH 3HAHUS IS
MTOCTPOCHHS AJITOPUTMOB PEIICHHS 3a1a4 TI0 UX MaTeMaTHYESCKUM MOJICTISIM;

YMEHHS W HaBBIKA COCTABJICHUS IMPOCTHIX MPOTPaMM IO IMOCTPOCHHOMY aJTOPUTMY Ha
OJTHOM M3 SI3BIKOB IPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,

YMEHHS W HaBBIKH J(PQPEKTUBHOTO WCIOJIB30BAHKUS OCHOBHBIX THIIOB TPHKJIATHBIX
nporpaMM (TPUIIOKEHH) 001ero Ha3HAUYCHUsI U MHOOPMAITHOHHBIX CUCTEM JUTSl PEIISHUs C UX
MTOMOIIBI0 TTPAKTHYECKHUX 3ajad, BJaJeHue 0a30BBIMH HOpMaMU HH(MOPMAIIMOHHOW 3TUKH W
rpaBa, 0CHOBaMHU MH(OPMAIITMOHHON O€30TTaCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YJIbTaThl PEIIECHUS MPAKTUYECKUX 3a7ay C
MOMOIIBI0  MH(MOPMALIMOHHBIX  TEXHOJIOTMH, MPUMEHSATh MOJy4YEHHbIE pE3yJIbTaThl B
MPaKTUYECKON JeSITENbHOCTH.

Hemn m 3amaun u3ydyeHuss WHPOPMATHKA HAa YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHS
OTPEENAI0T CTPYKTYpPY OCHOBHOTO COJEpXkaHHs Y4eOHOTO IpeaMeTa B BHUAE CIEIYIOIIMX
YeThIPEX TEMATUUYECKUX PA3/ICIIOB:

uudpoBasi r(paMOTHOCTb;

TEOpeTUYeCcKre OCHOBBI HHPOPMATUKY;

QITOPUTMBI U TPOTPAMMHUPOBAHUE;

nH(OPMALMOHHBIE TEXHOJIOTHUH.

Ha uzyuenue npenmera «Mudpopmatuka» B 9 kimacce otBoautcs 34 vaca B rof (1 yac B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA
9 KVIACC



u¢posBast rpaMOTHOCTH

I'no6anbHas ceTb UHTepHeT M cTpaTeruy 0e301MacHOrO MoBe/ieHUs! B Hel

I'moGanpHas cers MuTrepHer. IP-ampeca y3moB. CereBoe XpaHEHHE NaHHBIX. METOIBI
MHJUBUAYAJIBHOTO M KOJUIEKTMBHOIO pa3MellleHus HoBoM uHpopMmanuu B UHTepHere. bosnbiine
JaHHbIE (MIHTEPHET-/JaHHbIE, B YaCTHOCTHU JaHHbIE COLUATIbHBIX CETEH).

[Tousite 06 MHGOPMAIMOHHON OE30MACHOCTH. YTPO3bI HHPOPMAITMOHHON 0€30MacHOCTH
npu pabore B TI0OATBHON CETH W METOABI NPOTUBOJEHCTBHA WM. llpaBmma Oe3omacHoi
ayreHTU(UKanuy. 3amurta JudHOW uHpopmanmu B MHTepHere. be3omacHelie crparerun
noBeneHus B MHrepHere. IlpenynpexieHne BOBIEUEHHS] B JAECTPYKTUBHbIE M KPUMHHAJIbHbBIE
(hopMBbI ceTeBOM aKTUBHOCTH (KHOEpOYIUIMHT, GUILIUHT U Jpyrue (GOpMBbI).

Pabota B MH(pOpMAaLIHOHHOM NPOCTPAHCTBE

Buner nestenbHoctd B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBast ciyx0a, BHIEO-KOHQEPEHL-CBA3b U JIPYrHe), CIpPaBOYHbIE CIYKObl (KapThl,
pacrnucaHus ¥ APYrue), MOMCKOBBIE CIYXKObI, CITY>KObI 0OHOBIICHUS IPOTPAMMHOTO OOeCTIeYeHUs
u apyrue ciayxObl. CepBUCHI TOCYAAapCTBEHHBIX ycayr. OOnayHble XpaHWIMIIA JaHHBIX.
CpencrtBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHaitH-odwuck). [Iporpammuoe obecrieueHue
KaKk BeO-CepBUC: OHJIAHOBBIE TEKCTOBBbIE W TIpaduuecKkue peaakTOphl, cpeabl pa3paboTKu
MIPOrPaMM.

TeopeTnueckne 0cHOBbI HMHPOPMATHKH

MopenupoBaHue Kak MeTO/I IIO3HAHUSA

Mogenb. 3amauu, pemiaeMble ¢ TOMOIIBIO MojenupoBanus. Knaccudukamuu moaenei.
Marepuanbuble (HaTypHble) U HH(QOpPMAMOHHBIE Mojenau. HemnpepbiBHbIE U TUCKPETHBHIE
mozaenu. Wmuranumonneie Moxaenu. Wrposele Moxenu. OleHka aJeKBaTHOCTU MOJENU
MOJENTUPYEMOMY OOBEKTY U LENSIM MOJECIUPOBAHMUS.

Tabnuunbie mogenu. Tabnuia kak NpeacTaBlieHue OTHOIICHUS.

basel nannbix. OTOOp B TA0NHIIE CTPOK, YIOBIETBOPSIOUINX 33 JaHHOMY YCIIOBHUIO.

I'pad. Bepmuna, pedpo, mytb. OpreHTUpPOBaHHbIE U HEOPHUEHTUPOBaHHbIE rpadbl. [nnuHa
(Bec) pebOpa. BecoBas marpuna rpada. [nuHa mytn Mexnay BepmuHamu rpada. Ilomck
onTUMaibHOrO MyTH B rpade. HavanpHas BepmmrHa (MCTOYHUK) U KOHEYHAs BeplInHa (CTOK) B
OpUEeHTHUpOBaHHOM TIpade. BpluncieHue koiuuecTBa MyTe B HAIMPaBICHHOM AalUMKINYECKOM
rpade.

HepeBo. Kopens, Bepmmna (y3en), auct, pebpo (myra) zgepeBa. Bricota nepesa.
[Tognepeso. [Tpumeps! nucnons3oBanus AepeBbeB. [lepeGop BapuaHTOB ¢ MOMOIIBIO JIEpeBa.

[TonsiTne mMarematuyeckoil MoJeNW. 3aqaud, pPelIaeMble C MOMOIIBI0 MaTEMaTH4YeCKOTro
(KOMIBIOTEPHOTO) MoAenupoBanusi. OTarUrMe MaTeMaTUYeCKOW MOJIENTd OT HAaTypHOU MOJIENH U
OT CJIOBECHOTO (JIUTEpaTypHOT0) OMHCAHUs 00BEKTa.

Oranbel ~ KOMIIBIOTEPHOTO  MOJEIMPOBAHMS:  IIOCTAHOBKA  3a/layd, IOCTPOEHHUE
MaTeMaTU4eCKOH  MOJENM, MpOrpaMMHas  pealu3alus, TECTUPOBAaHUE,  IPOBEIEHUE
KOMITIBIOTEPHOTO IKCIIEPUMEHTA, aHAJIN3 €r0 PE3YIbTAaTOB, YTOUHEHHE MOJACIIH.

AJITOPUTMBI U MPOrPAMMHPOBAHHE

Pa3paboTka aaropurmMoB U nNporpamMm

Pazbuenne 3amaun Ha mnoa3agaud. CocTaBieHHE QJITOPUTMOB M MPOrpaMM €
WCIIOJb30BAHUEM BETBIICHUW, ILMKJIOB M BCIIOMOTaTElIbHBIX aQJITOPUTMOB JMJI YIpaBJiICHUs
ucnoyiHuTeneM PoOOT WM ApyrMMH UCHIONHUTENSIMU, TaKMMH Kak Uepenamika, YepTEKHUK U

JIPYTUMH.



Tabnuuneie BenmmuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBICHHE U OTIAKa
pOrpamMM, PeaTu3yIOINX TUIIOBBIE aITOPUTMBI 00OPAOOTKH OTHOMEPHBIX YHUCIOBBIX MAaCCHUBOB,
Ha OAHOM u3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, UlkonbHblit
AnropurMuueckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCUBa CIydyallHBIMH YHUCJIaMH, B
COOTBETCTBUU C (HOpMYJION WK MyTEM BBOJA YMCEN, HAXOXKJACHUE CYMMBbI 3JIEMEHTOB MacCHBa,
JIMHEWHBIM TIOMCK 3aJaHHOTO 3HAQYEeHWS B MacCHUBE, IIOJCYET DJIEMEHTOB MAacCHBa,
YIOBJIETBOPSIOIIUX 33JaHHOMY YCJIOBHIO, HAaX0XJEHHE MHUHUMAJIbHOIO (MaKCHUMAaJILHOTO)
aneMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OOpaboTka MOTOKA  JIAHHBIX:  BBIUYMCJIEHHE  KOJMYECTBA, CYMMBI,  CPEIHEro
apu(METHYECKOTO, MUHUMAaJIBHOTO U MaKCHUMaJIbHOTO 3HAYEHUs 3JIEMEHTOB
MIOCJIEI0BATEIBbHOCTH, YAOBIETBOPSIOIINX 33JaHHOMY YCIOBHIO.

Yupasienue

Vupasnenue. Curnan. ObpatHast cBsi3b. [loslyueHue CUrHajaoOB OT IUQPPOBBIX JaTYUKOB
(xacaHusl, pacCTOSIHMSI, CBETA, 3ByKa U Apyroro). [Ipumeps! ucnoab30BaHUs IpUHIIUIIA OOpATHOM
CBS3M B CHCTEMax YIPAaBJIEHUS TEXHUYECKMMH YCTPOWCTBAMM C MOMOINbIO JaTYUKOB, B TOM
quclie B pOOOTOTEXHUKE.

[Ipumepbl  poOOTHM3MPOBAHHBIX  CUCTEM  (cHCTEMa  yIpaBJICHUS  JIBJKEHUEM B
TPaHCIIOPTHOM CHCTEME, CBAapouyHas JIMHUS AaBTO3aBOJia, ABTOMATHU3MPOBAHHOE YIpaBliEHUE
OTOIUUICHHEM JOMa, aBTOHOMHAas CHCTEMa YIpPaBJIEHHUS TPAHCHOPTHBIM CPEACTBOM WU JApyrue
CUCTEMBI).

NHpopManoHHbIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsatue 00 >MeKTpOHHBIX TaOiUIAX. THUIBI JAHHBIX B sUEHKaX 3JEKTPOHHOW TAOJIHIIBI.
PenaktupoBanue u popmarupoBanue tabnui. BerpoeHHble GyHKIMU 711 TOUCKA MaKCUMyMa,
MUHHMYyMa, CyMMbI U cpegHero apudmeruueckoro. CopTUpoBKa [TaHHBIX B BBIJIECJICHHOM
nuamnasone. Iloctpoenne auarpamMm  (TUCTOrpaMma, KpyroBas —JaudarpaMma, ToYeyHas
nuarpamma). Beibop tumna auarpaMmel.

[IpeoGpazoBanue Gpopmyin npu KonupoBaHnuu. OTHOCUTENIbHAS, a0COTIOTHAS U CMEIlIaHHas
azpecanus.

YcioBHbIE BEIYUCICHUS B 3JIEKTPOHHBIX TaOnumax. CyMMUpOBaHHE U MOACYET 3HAYCHHUIA,
OTBEUAIOUIUX 3aJaHHOMY YycloBuio. OOpaboTka OonbliuXx HAOOPOB JaHHBIX. YucieHHoe
MOJENTUPOBAHUE B DJICKTPOHHBIX TabIUIIaX.

HNudopmManmoHHble TEXHOJIOTMH B COBPEMEHHOM 00111eCTBe

Ponp uHGOpPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTUM SKOHOMHKH MHpPA, CTPaHbl, PETHOHA.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ UHPOPMATUKON U WHGOPMALMOHHBIMU TEXHOJOTHUSMHU: BeO-
NU3aiHep, MPOrpaMMHUCT, pa3paboTUMK MOOWJIBHBIX MPUIOKEHHUH, TECTUPOBIIUK, apPXUTEKTOP
MPOrPaMMHOTO OOeCTIeueHusl, CIICIHATUCT 10 aHATN3Yy JaHHBIX, CHCTEMHBIH aJMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl UMEIOT HANpPaBICHHOCTb HA pEUICHUE 3a/Jad BOCIUTAHMS,
Pa3BUTHS U COLMAIIM3AIUH 00yJaIOINUXCs CPEACTBAMU y4eOHOTO MTpeaMeTa.

B pesynbrare uzydeHuss nHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHHS Yy
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOE OTHOIIIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY
HaCJIEIUI0, TIOHMMaHue 3Ha4eHUs] HH(OPMATUKU KaK HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
BJIJICHHE JI0CTOBEpHOM MH(pOpMaluel 0 nepeioBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHMSIX
B 005acT MH(MOPMATUKU U MH(OPMALMOHHBIX TEXHOJIOTMH, 3aMHTEPECOBAHHOCTh B HAyYHBIX
3HAHUSIX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTAIMsI Ha MOpaJbHbIE IIEHHOCTH UM HOPMBI B CHUTyallMsIX HPaBCTBEHHOro BBIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE IMOBEJIEHUE U MOCTYNKH, a TaKXKe MOBEIEHUE U MOCTYNKH APYTUX
JIOJe C MO3UIMHM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUMN
MIOCTYIKOB, aKTUBHOE HEMIPHUATHE aCOIMANIbHBIX MOCTYIKOB, B TOM uncie B IHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

IIPEICTABICHUE O COLMAJBHBIX HOPMax M IpPaBWJIaX MEKIMYHOCTHBIX OTHOLICHHHM B
KOJUIEKTHBE, B TOM YHCJIE B COLIMAJIBHBIX COOOILIECTBAX, COONIOEHHE MPaBHJl OE30aCHOCTH, B
TOM 4YHCJIE HAaBBIKOB 0€30I1aCHOTO MOBEAEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOpPa3HOU
COBMECTHOM JI€ATEIbHOCTU IPH BBHINOJHEHUM Y4YeOHBIX, [O3HABAaTEJIbHBIX 3ajay, CO3AAHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMONOHHMMAaHMIO M B3aUMOIIOMOIIM B IIpoIiecce 3TOH
yueOHOH NeATeNbHOCTH, TOTOBHOCTb OLIEHUBATh CBOE MOBEIEHHE M IMOCTYIKH CBOMX TOBAapHIIECH
C MO3ULIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEICTBUM MIOCTYIIKOB;

4) HeHHOCTeil HAYYHOIr 0 MO3HAHUSA:

C(OPMHPOBAHHOCTE ~ MHPOBO33PEHUYECKMX  IpeJCTaBleHMH 00  uHpopmauuwy,
MHOOPMALIMOHHBIX IpoLlecCax U HMH(MOPMALMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIECTBEHHOMN MPAKTUKU U COCTABIISIIOIUX Oa30BYIO
OCHOBY JUIsl IOHUMaHUS CYILIHOCTH HAYYHOM KapTUHBI MUPA;

UHTEepeC K OOYyYEHMIO M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, 0CO3HAHHOMY BbIOOPY HAIpPaBICHHOCTU U YPOBHs 00yueHHs B JaJIbHEHIIEM;

OBJIAJICHUE OCHOBHBIMH HAaBBIKAMHU HCCIIEJOBATEIbCKON JEATEIBbHOCTH, YCTAaHOBKAa Ha
OCMBICIICHHE OIbITa, HAOIIOAEHUHN, MOCTYNKOB M CTPEMJICHHE COBEpILIEHCTBOBATh IYTH
JOCTH)KEHUS] MHAMBHIyalbHOTO M KOJJIEKTUBHOT'O OJ1aromnoJryyus;

C(OPMHUPOBAHHOCTh ~ MH(MOPMAIMOHHOW  KyJIbTYpPbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTENIbHOW paboThl ¢ yUeOHBIMHM TEKCTaMH, CIIPAaBOYHON JIUTEPAaTypol, pa3HOOOpa3HBIMU
cpeAcTBaMU HH(POPMALMOHHBIX TEXHOJOTMH, a TaKXKe YMEHHS CaMOCTOSITEIbHO OIpElesiTh
LIeJIN CBOEro oOydeHHus, CTaBuUTh M (opMynupoBaTh s ceOs HOBbIE 3ajauyd B yuébe U
II0O3HABATEIbHON JIEATENIBHOCTH, pPa3BUBaTh MOTHBBI M MHTEPECHl CBOEH II03HABATEIbHOMN
NESITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI:



OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBbIO, YCTAHOBKA
Ha 3JI0pOBbIA 00pa3 >KM3HU, B TOM YHCJI€ U 3a CUYET OCBOCHUS U COOJIOJIEHUS TpeOOBaHUI
0€30IacHOM KCILTyaTalluy CPEeICTB HH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUA:

MHTEpEC K MPAKTUYECKOMY M3y4eHHIO Tpodeccuii U Tpyaa B cdepax mpodeccHoHaTbHON
NEeATeNbHOCTH, CBSI3aHHBIX € HWH(OPMATHKOH, MpPOTpaMMHUPOBAHHEM W WH(GOPMAIMOHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTIKEHUSAX HAYKU MH(OPMATUKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOPp M MOCTPOCHUE WHIMBUIYAIbHOW TPAaeKTOpUH OOpa3oBaHUsS U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH ;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

OCO3HAHHKE ITI00ATLHOTO XapaKkTepa SKOJIOTHUYECKUX IPOOJIEM U IMyTel UX pellieHus, B TOM
quclie ¢ y4€TOM BO3MOKHOCTEN NH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) aganramum oOyyamomerocss K HU3MEHAIOIIMMCH YCJIOBHUSM COLHMAJIBHON M
NPUPOAHOI Cpeabl:

OCBOEHHE OOYyYaroImIMMHCS COLMAIBHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX PpOJIEH,
COOTBETCTBYIOIIMX BEAyHIEH JesATeNbHOCTH BO3pacTa, HOPM U TMpaBW OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATILHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYLIECTBYIOIIUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS MPOrpaMMbl 1O HHPOPMATHKE OTPAXKAIOT
OBJIaJICHUE YHHUBEPCAIbHBIMU y4eOHBIMU NeUCTBUSIMU - MO3HABaTEJIbHBIMH,
KOMMYHHUKATHUBHBIMU, PETYISTUBHBIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble jJornueckue neiicTBuA:

YMEHHE OIpeAessaTh MOHATHS, CO3[aBaTh O0OO0OIIEHUs, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSATEIHHO BHIOMPATh OCHOBAaHUS U KPUTEPUU JUIS KiIacCU(UKALIUU,
YCTaHaBIMBATh IPUYUHHO-CIEACTBEHHBIE CBS3M, CTPOUThH JIOTUYECKHE DPACCYKICHHS, NENATh
YMO3aKJIIOYeHUs (MHIYKTUBHBIC, IEAYKTUBHBIE U [10 aHAJIOTUHU) U BBIBOJIBI;

YMEHHE CO37aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJAETU M CXEMBbI
JUIS pellieHrsl y4eOHbIX U MT03HABATEIbHBIX 33/1aY;

CaMOCTOSITENIBHO BBIOMpATh CHOCOO pelieHus y4eOHOW 3ahauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pELICHHUS, BbIOUpaTh HamboJee NOAXOAMMN ¢ Yy4€TOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/bcKue 1eHCTBUA:

(dhopMynupoBaTh BOMPOCH], (DUKCUPYIOIINE Pa3pbIB MEKIY PEabHBIM M KelaTeIbHBIM
COCTOSTHUEM CHUTYalluH, 0OBEKTa, M CAMOCTOSATEIHHO YCTAHABIMBATH HICKOMOE U IAHHOE;

OIICHUBAaTh HA MPUMEHHMOCTh U JOCTOBEPHOCTh HMH(POPMAIIUIO, IMOJYUYEHHYIO B XOJI€
HCCIEA0BaHUS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE TPOIECCOB, COOBITHI H HX
MOCJICJICTBUS B aHAJOTHYHBIX WJIM CXOJIHBIX CUTYAIMsX, a TAK)KE BBIABUTATH MPEANONIOKEHUs 00
UX Pa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanueii:



BBISBJIATH JeUIUT UHPOPMALUH, JAHHBIX, HEOOXOJUMBIX ISl PEIICHUS MOCTABICHHON
3a/1a4y;

IIPUMEHATh PA3JIUYHbIE METOJAbl, MHCTPYMEHTBl M 3alpochl IpU IIOUCKE U OTOOpE
uHbOpMAlMM WM JaHHBIX W3 HCTOYHHUKOB C YYETOM TMpPEUIOKEHHOW ydyeOHOHW 3amaun u
3aJJaHHBIX KPUTEPUEB;

BBIOMpATh, aHAIN3UPOBATh, CHCTEMATH3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MPEACTABICHUS;

CaMOCTOSITEIbHO BBIOMpAaTh ONTUMANBHYI0 (OpMY TIpeACTaBICHUS HWHPOPMALUU |
WUIIOCTPUPOBATh PELIAEMble 33J]auld HECIOKHBIMU CXEMaMH, AUarpaMMaMy, UHOU rpadukoi u
X KOMOMHAIIUSIMU;

OIICHMBATh HAJE&KHOCTh MH(MOPMALUU IO KPUTEPHUSIM, NPEUIOKEHHBIM YYUTENIEM WIIU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ ($EeKTUBHO 3aIOMUHATh U CUCTEMAaTU3UPOBATh HHPOPMALHIO.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

Oo0wmenue:

COIIOCTaBJIATH CBOM CYXACHHUA C CYXKACHUAMU  APYrux Y4YaCTHHUKOB  Jualiora,
0OHapY)KUBaTh PA3JIUYHNE U CXOJICTBO MO3UIIHIA;

Hy6J'II/I'-IHO MMpEaACTaBJIATH PE3YIbTAThI BBITIOJIHEHHOT' O OIlbITa (3KCHepI/IMeHTa,
HCCTIeI0OBaHUs, TIPOCKTA);

CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUIEHHS C YY€TOM 3a/ad IMpe3eHTaluu u
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE U MHCbMEHHBIE TEKCTHI C
MCI0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas 1€ATEJIBLHOCTD (COTPYAHUYECTBO):

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIWBUIYAIbHOU pabOTHl MpU
pElIeHUH KOHKPETHON MPOoOIeMbl, B TOM YHUCIIE IPU CO3AaHUN MH(OPMALIMOHHOTO IPOAYKTA;

MIPUHUMATh 1EeJIb COBMECTHONM HMH(OPMAIIMOHHOM JesTeNbHOCTH MO cOopy, oOpaboTke,
nepenaue, Gpopmanuzanuu UHGOPMAIMU, KOUIEKTUBHO CTPOUTH JNEHCTBUS MO €€ TOCTUKEHUIO:
pacnpenensiTh poJiu, I0TOBapUBaThCs, 00CYKIAaTh MPOIIECC U Pe3yIbTaT COBMECTHOU pabOThI;

BBITIOJIHATh CBOIO 4acTh PalOThI ¢ HMHpOpMaIued i UHGOPMAIMOHHBIM IMPOIYKTOM,
JOCTUTasi KAUeCTBEHHOTO pe3yJbTaTa [0 CBOEMY HAIIPAaBJIICHUIO U KOOPIUHUPYS CBOU JCUCTBUS
C IpYrUMH YJ€HAMH KOMaH]IbI;

OIICHUBATh Ka4e€CTBO CBOETO BKJIaAa B 0OUIMII MHPOPMAIIMOHHBIN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUS;

CpaBHHMBAaTh pE3yAbTaThl C HMCXOJHOHM 3aJadeil W BKIAJ KaXIOTO0 4iIeHa KOMaHIbl B
JNOCTHXKEHHE pPe3yIbTaToOB, Pa3AeisaTh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MIPEIOCTABICHUIO OTYETA TIEpe]] TPYIIION.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranm3anus:

BBISIBIISITH B )KU3HEHHBIX U YIEOHBIX CUTYAIUSAX MPOOIEMBI, TpeOYIOIUe pelIeHUS;

OPUEHTHPOBAThCSA B PA3IMYHBIX MOJIXOJaX K MNPUHATHIO peUieHUl (MHIUBUAYaTIbHOE
MIPUHSATHE PEIICHUH, TPUHATUE PEIICHUI B TPYIIIE);

CaMOCTOSITENIBHO COCTaBIIATh aNTOPUTM peIIeHHus 3a7aud (WM €ro 4acTh), BBIOMpATh
croco0 pemeHuss yueOHOM 3amaud ¢ y4€TOM UMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpeiaraéMble BApUAHThI PEIICHUH;



COCTaBJIATh IJIAaH JEUCTBUN (IUIaH peaju3alud HaMEUYEHHOI'O alrOpUTMa pELIEHMS),
KOPPEKTHPOBATDH MPEATI0KESHHBINH aJTOPUTM C YIETOM MOJTYYECHHUSI HOBBIX 3HAHHHA 00 M3ydaeMom
00BEKTE;

JienaTh BBIOOpP B YCIOBUSIX NMPOTUBOPEUYMBON MHPOpPMANUU U OpaTh OTBETCTBEHHOCTH 32
peuieHue.

CamokoHTpoJIb (peduiekcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pe(IICKCUH;

JlaBaTh OLIEHKY CUTYallUM U MIpeajiararh Iulad €€ U3MEHEHMUS;

YUUTBIBaThb KOHTEKCT M MNPEABUACTb TPYJHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH IpHU
pelieHny yueOHOM 3aauu, aAalTHPOBaTh PEILICHUE K MEHSIOIIMMCS 00CTOSTEIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHHUS (HEJIOCTHIKEHHUS) pe3ylbTaToB WHGOPMAIMOHHON
NESITebHOCTH, JaBaThb OIIEHKY NPUOOPETEHHOMY ONBITY, YMEThb HAaXOJIUTh MO3UTHBHOE B
MIPOU3OLIEAIIECH CUTYALINH;

BHOCUTbH KOPPEKTUBBI B JAEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBLINXCS
CUTYaIii, yCTAHOBJIEHHBIX OLUINOOK, BOZHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBHSIM.

OMOLMOHAJLHLIA MHTEJIEKT:

CTaBUTh ce0s Ha MECTO JPYroro yejaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS APYroro.

IIpunsiTHe ceds1 U APyrux:

OCO3HaBAaTh HEBO3MO>KHOCTb KOHTPOJIHPOBATH BCE BOKPYI JaXe B YCIOBUSAX OTKPBITOTO
JI0CTyTIa K JII00BIM 00bEMaM HH(pOpMaLUU.

NNPEJMETHBIE PE3YJIbTATDBI

K xonIty 06yuenus B 9 kiacce y oOydaromierocsi 0yyT copMHUpPOBaHBI CIEAYIONTUE YMECHHUS:
pa3buBaTh 3aJaud Ha MOJ3aJla4M, COCTABJIATH, BBHIMOJIHATH BPYUYHYIO U Ha KOMIIBIOTEpPE
HECJIOKHBbIE AaJTOPUTMBI C HCIOJb30BAaHMEM BETBJICHHM, ILMKJIOB M BCIIOMOTaTEIbHBIX
QITOPUTMOB JIJIs1 YIIPABIIEHUS UCIIOTHUTENISIMHU, TakuMH Kak Po6oT, Uepenarika, UepT&XHUK;

COCTaBIIAATh M OTJIAKUBATh MPOrPAMMBI, PEATHU3YIOLIUE TUIIOBBIE aIrOPUTMBI 00pabOTKU
YHCIIOBBIX MOCJIEI0BATEIBHOCTEN HIIM OTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MaKCHUMYMOB,
MHUHHUMYMOB, CyMMBbI WJIM KOJIMYECTBA 3JEMEHTOB C 33/JIaHHBIMH CBOWCTBAMH) Ha OJIHOM W3
s3p1K0B nporpammupoBanus (Python, C++, [lackane, Java, C#, LlIkonpHBIA ANTOpUTMUYECKUIT
S3bIK);

PacKpbIBaTh CMBICI MOHATHI «MOJEIbY, «MOJCIUPOBAHUEY», ONPEACTATh BUABI MOJEICH,
OIICHUBATh aJICKBATHOCTh MOJETU MOJEINPYyEMOMY OOBEKTY U LIEISIM MOJICIMPOBAHMS,

HCIO0JIb30BaTh I'padbl U AepeBbs A MOACTUPOBAHUS CUCTEM CETEBOM U HepapXU4eCKOu
CTPYKTYpPBI, HAXOJUTh KpaTyailluuii myTh B rpade;

BBIOMpATh CHOCOO TMpEJCTaBIIEHUS TAHHBIX B COOTBETCTBUHU C TOCTaBICHHOW 3agadeit
(Tabnuipl, cxeMbl, TpaduKU, TUarPaMMBbl) ¢ UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB oOpabOTKU TaHHBIX;

WCIOJIb30BaTh DJJEKTPOHHBbIE TaOmUIBl A7 o0paOOTKM, aHanmW3a U BU3yalU3alldd
YHCIIOBBIX JAaHHBIX, B TOM 4YHCII€ C BBIJECIIEHHEM JAMana3oHa TaOJHIbl U YHOPSJOUYHMBAHHUEM
(COPTHPOBKOI1) €ro AIIEMEHTOB;

co3faBaTh W TPUMEHSATH B DJEKTPOHHBIX Tabnuuax (opmynbl A pacdyéToB ¢
WCIIOJIb30BAHMEM BCTPOEHHBIX apupMeTHueckux (yHKUUd (CyMMUpPOBaHHE U TMOJCUET
3HAUEHUH, OTBEYAIOIIUX 3aJlaHHOMY YCJIOBHIO, CpelaHee apudMeThuyeckoe, TMOWCK



MaKCUMaJbHOTO M MHUHHUMAJILHOTO 3HAYCHHs), aOCOJIOTHOM, OTHOCHTEIIBHOW, CMEIIaHHOM
azpecaluy;

WCIIOJIb30BaTh COBPEMEHHBIE HWHTEPHET-CEPBHUCHI (B TOM YHCIIE KOMMYHHUKAIIMOHHbBIC
CEpBHCHI, OOJIAaYHBIC XPAHWUJIHUINA JAaHHBIX, OHJIAWH-MPOTrpaMMbl (TEKCTOBBIE U Trpaduueckue
peIaKToOphl, Cpebl pa3paboTKH)) B yueOHOM M TOBCETHEBHOM JI€ATEIbHOCTH;

MPUBOJIUTh TMPUMEPHI HCIOJIH30BAaHUS T'€OMH(POPMALMOHHBIX CEPBHCOB, CEPBHCOB
rOCYJIapCTBEHHBIX YCIYT, 00pa3oBaTelIbHBIX cepBUCOB MHTEpHETAa B Y4eOHOM M MOBCEIHEBHOM
JEATEIIbHOCTH;

WCMOJIb30BAaTh  PA3JIMYHbIE CPEACTBA 3alUTBl OT BPEJOHOCHOTO MPOrpaMMHOIO
oOecrnieveHus, 3aInIaTh NEPCOHATEHYI0 MHPOPMAIUIO OT HECAaHKIIMOHHPOBAHHOTO JIOCTYIA H
€ro NocJeACTBUN (pa3riamieHus, IOAMEHbI, YTPaThl IaHHBIX).

TEMATUYECKOE IINTAHUPOBAHUE

No KounyecTBO yacoB 3J]eKTp0]—[]—[[)[e
HaumeHoBaHue pa3aeioB u IpakTu (ungposrbie)
/ Konrtpoun
n TeM NMPOrpaMMbl Bcero p YyecKHne oOpa3oBareJib
I HbIE PA0OTRI paﬁOTb] HbI¢ PECYPCHI
Paznea 1. Hludposas rpaMmoTHOCTH
I'mo6anpHas cetb UHTEpHET U
bubnuoteka
1.1 | crpareruu 6e3omacHOTO 3 2
. [HOK
MOBEICHUS B HEH
12 PaboTta B napopmanmoHHOM 3 ) bubnuoteka
' MPOCTPAHCTBE ITOK
Hroro mo pazgeny 6
Pasznen 2. Teopernueckue 0CHOBbI HH()OPMATHKH
MonenupoBaHue Kak METO/T bubnuoreka
2.1 8 1 3
MMO3HAHUS HOK
Hroro no pazneny 8
Pa3znen 3. AnroputMbl 1 NIpOrpaMMHUpPOBaHue
31 PazpaboTka anroputmMoB u 6 1 5 bubnuoTeka
' IIporpamMmm [HOK
3.2 | VYmnpaBneHue 2 1
Utoro no pazneny 8 2
Paznen 4. UndopmanmonHbie TEXHOJIOTUH
bubnuoTeka
4.1 | DnEKTPOHHBIC TAOIHIIBI 10 5
49 NudopmanroHHbie TEXHOJIOTUN 1 1 bubnnoreka
"~ | B COBpeMEeHHOM 00I11eCTBe I[TOK
Hroro no pasgeny 11 bubnuorexa [IOK
PesepBHOE Bpemst 1
OO01ee KOJNIMYECTBO YacOB TIO
H 34 2 19
MporpaMme




KAJIEHIAPHO- TEMATUYECKOE IINTAHUPOBAHUE

Tema ypoxka

KonnuectBo yacos

Bcero

KP

ITP

JlaTa
A3Y4YEHUS

I'moGanbnas cetp UuTepuer. IP-
anpeca y310B. boJsbline 1aHHbIe

04/09

HNudopmanronnas 6e301macHOCTh
NurtepHer. ITP Nel: coznanne Be4-cTp

11/09

VY4er noHATHS 00 UHPOPMAITIOHHOM
0€30MacHOCTH NP CO3JITaHUU
KOMITJIEKCHBIX MH(POPMAILIMOHHBIX
00BEKTOB B BUJIE BEO-CTpaHUIL

IIp Ne2 «3HakoMcTBO C
MEeXaHHU3MaMH o0ecrieueHus
MIPUBATHOCTHU M 0€30MacHON paboThI
B cetH MHTEpHET»

18/09

Bunel nestenbHOCTH B CETH.
Ilpakmuueckaa paooma Ne3
«[Touck nnpopmaiuu B ceTu
NHTepHeT 1o 3ampocam ¢
UCIOJIb30BAHUEM JIOTHUECKUX
onepanuin

25/09

Oo6naunble TexHoaorud. ITP Ned
«Hcnonp3oBanue oHnaiH-oduca 1is
pa3pabOTKH TOKYMEHTOB»

02/10

Moenu u MoieTupoBaHue.
Knaccudukanum monenei

09/10

Tabnuunsie MOEIH

16/10

IIp Ne § «Pa3paboTtka
OTHOTA0IMYHOI 0a3bl JaHHBIX.
CocraBJieHHE 3aIIPOCOB K Oa3e
JTAHHBIX )

23/10

I'pad. Becoas marpuna rpada.
JluHa IyTH MKy BEpUIMHAMUA
rpada. Beruucienue koimvecTra
myTeil B HAIIPaBJICHHOM
arkimyeckom rpade epero.
[TepeGop BapuaHTOB ¢ TOMOIIBIO
JiepeBa

06/11

10

OTanbl KOMIBIOTEPHOTO
MmoaenupoBanus. IIp Ne 6 «PaboTa ¢
TOTOBBIMH KOMIIBIOTEPHBIMHU
MOJIEISIMU U3 PA3ITUYHBIX
PEeIMETHBIX 00J1acTei

13/11

11

MaremaTuueckoe MOJIEIUPOBAHUE.
IIpakTnueckas padora Ne 7

20/11




«IIporpammHas peanusanus
MPOCTEUIINX MATEMATUYECKUX
MOJIEJIEN

12

O06001IeHNe U cHUCTEMAaTH3AIUS
3HaHui. KoHTponbHas padoTa 1o
TeMe «MoenpoBaHne KaKk METO
TIO3HAHUS

27/11

13

S3p1k iporpammupoBanus (Python,
C++, lackans, Java, C#, Kymup).
Cucrema nporpaMMUpOBaHUS
[Tepemennsie. Oneparop
npucBauBaHus. ApupmMerndeckue
BbIpakeHHs. Oneparyu ¢ IeIbIMu
YHCIIAMH.

04/12

14

AnropurMuyeckasi KOHCTPYKIIHS
«clenoBauuey. JIMHeHHEIN
AJIITOPUTM.

Ilpakmuueckaa paooma Ne 8
«[IporpammupoBaHue JIMHEHHBIX
QJITOPUTMOB, MPEATNOIAralounxX
BbIYHCIIEHUE apu(PMETHUECKUX U
JIOTMYECKUX BBIPAKEHUI»

11/12

15

AnropurMuyecKkasi KOHCTPYKIIHS
«BETBJICHUEY: MOJHAS U HEMOJHAS
dhopmBI.

Ilpakmuueckaa paboma Ne 9
«Pa3paboTka mporpamm,
COJIEpIKalIUX OTNEPATOP BETBICHHUSI».

18/12

16

Pa3paboTtka nporpamm, cosiepkanimux
orepaTop (onepaTopbl) BETBICHUS, B

TOM YHUCJIE C UCITIOJIB30BAaHHUEM
JJOI'MYCCKUX onepaunﬁ.

25/12

17

AnropurMuuecKkas KOHCTPYKLIMS
«IIOBTOPEHUEN
uka ¢ yciioBueM.

18

Ilukn c mepemMeHHOM.
Ilpakmuueckan paooma Nel(
«Pa3paboTtka nmporpamm,

CoJIeprKalIuX omnepaTop (OmepaTopsb)

IMUKJIIa»

19

PazpaboTka aaropuTMoB ¢
HCII0JIb30BAHNEM LIUKJIOB U

BeTBIIeHUN. Ilpakmuueckas padoma

Nell «Co3gaHue U BBIIOJIHEHUE Ha
KOMIIBIOTEPE HECIOXKHBIX
QITOPUTMOB C UCTOJIb30BaHUEM
IIUKJIOB ¥ BETBJICHUI




O06paboTKa MOTOKA TAHHBIX

20

O06paboTka CHMBOJIBHBIX JJAHHBIX.
CumBoJIbHBIE (CTPOKOBBIE)
nepeMeHHbIE

21

OnnomepHbIe MaccuBBL. THITOBBIE
ITOPUTMBI 00pabOTKH MAaCCHBOB

22

CoprupoBka maccuBa. O6paboTka
NOTOKa JaHHbIX. IIpakmuyeckan
paooma Nel2 «CocraBiieHue u
OTJIaJIKa IPOTPAMM, PEATHU3YIOIINX
TUIIOBBIE ANTOPUTMBI 00pabOTKU
OJTHOMEPHBIX YHCIOBBIX MACCHBOBY

23

O0600611eH1E U cCTeMAaTH3aLNs
3HaHuil. KoHTposbHas padoTa o
teme «Pa3paboTka anropuTMoB U
IPOTPaMM»

24

VYupasnenue. Curnan. OOparHas
CBSI3b

25

PoGoTtusnpoBaHHBIE CHCTEMBI.

IIp Ne 13 «3nHakoMcTBO ¢ yueOHOI
cpenoit pazpabOTKH MPOTpaMm
YIIPaBIICHUS IBHKYIIIUMUCS
poboTaMm»

26

DneKTpoHHbIC TaOIUIIBI. THITbI
JTAHHBIX B SIYEMKAX AJIEKTPOHHOU
TaOJIUIIBI

27

Berpoennbie pyHKINU U1 TOUCKA
MakKCUMyMa, MUHUMYMa, CYMMBI U
cpennero apudmernyeckoro. IP
Nel4 «BBoj naHHBIX B GOpMYIL,
ohopMIICHHE TAOIHUIIBI»

28

IIp Ne 15 «CoptupoBka u
(bunbTpanus JaHHBIX B BBIICJICHHOM
JIarna3oHe»

29

[TocTpoenue nuarpamm u rpaduxon
B 2JIEKTPOHHBIX TaOJINIIAX.
Ilpakmuueckan paooma Ne 16
«[locTpoenue auarpamm u
rpauKOB»

30

OTtHOcuTenbHAsA, a0COMIOTHAS U
CMEIIIaHHas aJpecanus

IIp Ne 17«BsinosHeHNE pacyETOB 11O
BBOJIMMBIM I10JIb30BaTEIEM
(bopMynaM ¢ HCIIOJIb30BaHUEM
BCTPOEHHBIX QYHKIUI»

31

IIp Ne 18 «O6paboTka OONBIIUX
HabOPOB JTAHHBIX»




Y cloBHBIE BEIUUCIICHUS B
32 | DIEKTPOHHBIX TAOJIUIIAX. 1

33

IIp Ne19«Co3nanue npe3eHTanuu o
npodeccusx, cpsizanubix ¢ MKT»

Ponp nHGOpPMAIIMOHHBIX TEXHOJIOTUN
34 | B pa3BUTUHU S3KOHOMUKHU MUpa, 1
CTPaHbl, PpETHOHA

OO0uee K0JIMYECTBO 4acoB IO nporpamMe | 34 2 12

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOTPAMMBI

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

ITo Teme «IludpoBas rpaMOTHOCTHY

Hcnonb3oBath COBpPEMEHHbIE WHTEPHET-CEPBUCHI (B TOM UHCIE
KOMMYHHMKAI[MOHHBIE CEPBUCHL, OOJauHble XpaHWIMILA JaHHBIX,
OHJIaH-TIpOrpamMMbl (TEKCTOBBIE U TpaduyecKue pPeaakTOpbl, CPEabl

pa3paboTKH) B yueOHOM M MOBCETHEBHOM EATEILHOCTH

[IpyBoauTs  HpUMEpPHl  HUCHOJIB30BaHUS  TeOMH(GOPMAIMOHHBIX
CEPBHCOB, CEPBUCOB TOCYJApCTBEHHBIX YCIYr, 0Opa3oBaTelbHBIX

cepBucoB MHTepHeTa B yueOHOM U MMOBCETHEBHOM AESITEILHOCTH

Hcnonn3oBarh pas3IMUHbIC CPCACTBA 3alllUTbl OT BPCAOHOCHOI'O
IIporpaMMHOI0 O6CCH€‘ICHI/I${, 3allMIIaTh IIEPCOHAIIbHYIO I/IH(I)OpMaI_II/II-O
OoT HCCAaHKIIUOHHUPOBAHHOI'O A0CTyIIa nu €ro MOCIIEACTBUM
(pasrnameHHﬂ, MMOAMCHBI, YTpPAThI I[aHHBIX) C y‘léTOM OCHOBHBIX
TCXHOJTOTHYCCKHUX n COMUAIBbHO-TIICUXOJIOTHYCCKUX aCIICKTOB
HCIIOJIB30BaHHUA CETH I/IHTepHeT (CeTeBa}I AHOHHUMHOCTD, LIH(I)pOBOfI
cJIca, AYTCHTUYHOCTDb Cy6’LeKTOB u peCypcCoB, OIMaCHOCTb

BPEIOHOCHOTO KO/1a)

Kox
NpoBepPsieMoro
pe3yJabTara
1

1.1

1.2

1.3

1.4

Pacno3HaBaTh IONBITKH M npeaynpexKaarb BOBJICUCHUC cebs m

OKpPYXXAIOIUX B JIECTPYKTHBHbIE U KPUMMHAIbHbIE (DOPMBI CeTeBOMH




AKTUBHOCTH (B TOM 4YHKCIIe KHOEPOY/UIUHT, (PUIITHHT)

ITo Teme «Teoperrueckue 0CHOBBI HHGOOPMATHKID)

2.1

PackppiBath  CMBICII  MOHATHH  «MOJENBY»,  «MOJEIUPOBAHUEN,
ONpENENATh BHUIbBl MOJIETICH, OLIEHUBATh aJIEKBATHOCTb MOJIEIHU

MOJIEIUPYEMOMY OOBEKTY H LIEJISIM MO/ICTTUPOBAHUS
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Hcnons3oBathk rpadbl U 1epeBbs A MOJICIUPOBAHUS CUCTEM CETEBOM

¥ HepapXU9IeCKOl CTPYKTYPHI, HAXOIUTh KpaTJyalIuii myTh B rpade

ITo Teme «ANropUTMBI U TPOrPAMMHUPOBAHUE

3.1

Pa30buBath 3aaun Ha 1MOA3a/1a4M, COCTABIIATD, BHINOJIHIATH BPYUYHYIO U
Ha KOMIIBIOTEPE HECIIOKHBIE QITOPUTMBI C  MCIOJIB30BAaHUEM
BETBJICHUH, LIUKJIOB U BCIIOMOTATEJIbHBIX aJTOPUTMOB ISl YIIPaBJICHUS

HUCIIOJIHUTCIIAMU

3.2

CocTaBisTh M OTJIAXKUBATH MPOrPaMMBbl, pEAIN3YIOUIUE THUIIOBBIE
QIrOpPUTMBl  00pabOTKM  YHCIIOBBIX  TOCIEAOBATEIILHOCTEN WU
OJIHOMEPHBIX YHUCIIOBBIX MAacCHUBOB (IIOUCK MaKCUMyMOB, MUHUMYMOB,
CYMMBI WJIHM KOJIMYECTBA DJEMEHTOB C 3a/JlaHHBIMHM CBOWCTBaMH) Ha
OJIHOM W3 s3bIKOB mporpammupoBanus (Python, C++, ITackans, Java,

C#, llIkonbHBIH ANTOPUTMHUYECKUHN SI3BIK)

ITo Teme «MHDOPMAITMOHHBIE TEXHOJIOTHUI)

4.1

BeiOupare croco® mpeicTaBieHUsT JaHHBIX B COOTBETCTBHU C
MOCTABJICHHOW 3ajaveil (TaONHIlbl, CXeMbl, rpaduKH, TUArpPaMMbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  NPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

4.2

Hcnonb3oBaTh 37€KTPOHHBIE TaONUIBI i1 00pabOTKM, aHaiIu3a u
BU3YyaJIM3allMM YHCIOBBIX JaHHBIX, B TOM UYHCJIE€ C BbBIJCICHUEM
nyamna3oHa TaONUIbBl U yNOPSJAOYMBAaHHEM (COPTHPOBKOI) ero

JJICMCHTOB

4.3

Co3naBaTh M NPUMEHATH B AJIEKTPOHHBIX TaOnuuax (Gopmynbl Uis
pPacy€ToB C MCIOJIb30BAaHHUEM BCTPOCHHBIX apudMeTHUecKuX (yHKIUN
(cyMmmHupoBaHHE M TOACYET 3HAYEHUHM, OTBEYAIOUIUX 33/JaHHOMY
YCIOBMIO, CpefHee apu(MeTHuecKkoe, IMOUCK MaKCUMaJbHOTO H
MUHHMAJIBHOTO 3HaYCHMsI), aOCOTIOTHOM, OTHOCUTENBHON, CMEIIaHHON

aJpecanuu

4.4

Hcnons30BaTh QJICKTPOHHBIC Ta6J'II/II_IBI JJIsL YHUCJICHHOI'O




MOJCIUPOBAaHUA B IMTPOCTHIX 3a/la4ax U3 Pa3HBIX MPCIAMCETHBIX oOiacreit

MNPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

Hudposas rpaMOTHOCTD

1.1

I'mobGanbhas cerp Wutepner. IP-agpeca y3noB. CereBoe XpaHEHHE [IaHHBIX.
MGTOI[I)I WHIANBUAYAJIBHOTO U KOJIJICKTUBHOT'O PasMCIICHUA HOBOM I/IH(l)OpMaHI/II/I B
I/IHTCpHeTC. Bompmme JaHHBbIC (I/IHTepHCT-I[aHHI)IG, B 4YaCTHOCTH JOAaHHBIC

COLIMAJIbHBIX CETeil)

1.2

[Tonsatue 006 wHpOpMaMOHHOW Oe30macHOCTU. YTPO3bl HHGOPMAIIMOHHON
0€30MacHOCTH MPH paboTe B TJIOOATBHON CETH W METOJIbI TPOTUBOICHCTBUS UM.
[IpaBuna Ge3omacHOW ayTeHTH(UKANMK. 3aliuTa JUYHOU WHGOPMAIUU B CETH
WNurepner. be3zomacHele  cTparermu  noBeneHuss B cetu  VHTepHer.
[IpenynpexnaeHre BOBIEYEHHUS B JIECTPYKTUBHbIE U KPUMHMHAJIbHBbIE (DOPMBI

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

1.3

Bunel nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHUKAIIMOHHBIE
CepBUCHI (IMOYTOBas CIIy)k0a, BUIICO-KOH(EPEHII-CBSA3h U JIPYTUe), CIPaBOYHBIC
CIyXObl (KapThl, pACIHUCAHHWS W JPYrue), IOUCKOBBIC CIY)KOBI, CIyXOBI
OOHOBJICHHUSI TIPOrpaMMHOT0 oOecrieueHuss ©W JApyrue ciyxO0bl. CepBHUCHI
rocylapcTBeHHbIX  yciyr. OOnaynble XpaHwidma JaHHeIX. CpencTsa
COBMECTHOM  pa3paboOTKM JOKYMEHTOB (omHmaiH-oducel). IIporpammuoe
obecrieueHre Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE U TIpaduyeckue

PeAaKToOphl, Cpelibl pa3paboTKU MpoTrpamMm

TeopeTndeckre 0CHOBBI HHPOPMATHKU

2.1

Mogenb. 3amaum, pemnraeMmple ¢ TMOMOIIBI0 MozaenupoBaHus. Kiraccudukanum
mozeneil. MarepuanbHble  (HaTypHble) U HUH(QOpPMAIMOHHBIE  MOJETH.
HenpepoiBHBIE M auckpeTHbie Mojenu. MmutanmumonHsie Moaenu. WrpoBbie
mozaenu. OleHKa COOTBETCTBUS MOJEIU MOJCIUPYEMOMY OOBEKTY U IIeNsIM

MOJACIINPOBAHUA

2.2

Tabnuunbie MOACIIN. Ta6J'H/II_Ia KaK MMpeACTaBJICHUC OTHOLICHUSA

2.3

ba3pl JaHHEIX. OT60p B Ta6J'II/ILIe CTPOK, YAOBJICTBOPAOMIUX 3aJaHHOMY

YCJIOBHIO

24

I'pad. Bepmmna, pebGpo, myrs. OpHEHTHPOBAaHHBIE U HEOPUEHTHUPOBAHHBIC




rpader. Inuna (Bec) pebpa. Becomas marpuma rpada. ymHa mytd Mexay
BepmmmHamu rpada. [louck onTumansHOro yTH B rpade. HauanpHast BepmimHa
(MCTOYHMK) W KOHEYHas BepmiMHa (CTOK) B OPUEHTUPOBAHHOM Tpade.

Brrurcnenue KoJm4ecTBa ImyTeld B HalpaBJICHHOM allUKIMISCKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), juct, pedpo (myra) aepeBa. Bricora aepesa.
IomnepeBo. Ilpumepsl wucmons3oBaHusl JAepeBbeB. I[lepebop BapuaHTOB C

TIOMOIILIBIO JIepeBa

2.6

[Tonsatue wmaTeMaTWyeckOM MOJENH. 3aJayd, penraeMbie C  MOMOIIBIO
MaTeMaTH4ECKOTO (KOMIIBIOTEPHOTO) MOJECIINPOBAHUS. Otnuune
MaTeMaTH4eCKOW MOJENM OT HaTypHOM MoOJAeIM M OT CJIOBECHOTO

(muTepaTypHOT0) ONUCaHUsI 00bEKTa

2.7

OTansl KOMIIBIOTCPHOTO MOJCIMPOBAHHUA: IIOCTAHOBKA 3aJdadd, IMOCTPOCHUC
MaTeMaTUIeCKOH MOJCIIN, IIporpamMmHas pcanursanus, TECTUPOBAHHC,
MOPOBCACHUC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHAJIN3 €ro pe3ybTaToB,

YTOYHEHHE MOJENN

ANTOPUTMBI U IPOTPaMMHUPOBAHKE

3.1

Pa3ouenune 3amaum Ha moazamaun. COCTaBICHHE AJITOPUTMOB M TIPOTPAMM C
WCTIOJIb30BAHUEM BETBJICHUH, IMKIOB M BCIOMOTATEIbHBIX QJITOPUTMOB IS

YIIpaBJICHUA UCITIOJIHUTCIEM HUIIN APYTUMHA UCIIOJTHUTCIIIMU

3.2

Tabmuunbie BenuuuHBl (MaccuBbl). OmgHOMEpHBIE MaccuBbl. COCTaBJIICHHE |
OTJIaZIKa MPOrpaMM, peau3yIOIIUX THUIOBbIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHCIOBBIX MAacCHUBOB, Ha OJTHOM M3 S3BIKOB IpPOrpaMMHpPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkosbHblii AnroputmMudeckuili 3bIK):
3al0JHEHUE YHCIOBOIO MAacCHBa CIydalHBIMH YHCIIAaMH, B COOTBETCTBUU C
dbopmynoit win myTéM BBOJA YMCEN, HAXOXKICHHE CYMMBI 3JIEMEHTOB MacCHBa,
JMHEHHBIN TOUCK 33/IaHHOTO 3HAYEHHS B MAaCCHUBE, MOACUYET 2IEMEHTOB MAaCcCUBA,
YIOBJCTBOPSAIOUIUX  33aJaHHOMY YCIOBHUIO, HAaX0XJEHHE MHUHHMAIILHOTO

(MakcuManbHOTO) 3neMeHTa MaccuBa. CoOpTUpPOBKa MaccuBa

33

O6pa60TI<a IIOTOKAa MaHHBIX: BBIYUCIICHHUC KOJNYECTBA, CYMMBI, CPCIOHETO
apI/I(I)MeTI/I‘{eCKOl"O, MHUHHUMAJIbBHOTO W MAaKCHUMAaJIbHOIO 3HA4YCHHUA OJICMCHTOB

IMOCJICA0BATCIIbHOCTHU, YAOBJIICTBOPAOMIUX 3aJaHHOMY YCIIOBUIO

34

Vnpasnenue. Curnan. O6patHas cBsizb. [losydeHue cUrHaloOB OT IM(POBBIX
JaTYUKOB (KacaHUs, pAacCTOSHUS, CBeTa, 3Byka M jpyroro). Ilpumepsi

HCIIOJIb30BAaHHA  IMMPpUHIUIIA 06paTH01>i CBiA3W B CHUCTCMaAX  YIIPABJIICHUSA




TEXHUYECKUMHU YCTPOMCTBaMH, B TOM uucClie B poOoToTexHuke. lIpumepsl
POOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHUS IBM)KCHHUEM B TPAHCIOPTHOM
CUCTEME, CBAapOYHas JIMHUSA aBTO3aBOJA, AaBTOMATU3MPOBAHHOE YIIPABJICHHE
OTOIUIEHMEM JIOMa, aBTOHOMHAs CHUCTE€Ma YIPABICHHUS TPAHCIOPTHBIM

CPEICTBOM U JPYTrue€ CUCTEMBbI)

WNudopmanioHHbIE TEXHOJIOTHH

4.1

[TonsiTue 00 AMEKTPOHHBIX TAOMMIAX. THUNBI JaHHBIX B SYEHKAX AIIEKTPOHHON
tabmuipl. PenaktupoBanne u popmatupoBanue tadnuil. Berpoernsie GyHKIMM
JUId TIOMCKAa MaKCMMyMa, MHUHMMYMa, CYMMBbl U CpPEJHEro apu(pMeTH4ecKoro.
CopTtupoBka JaHHBIX B BBIJIEJICHHOM auana3oHe. lloctpoenue amarpamm
(rucrorpamma, KpyroBas AuarpamMma, TodeyHas auarpamma). Beibop Ttuma

AuarpaMMbl

4.2

[IpeobOpazoBanue opmyn mpu konupoBaHuu. OTHOCUTENBbHAS, aOCOTIOTHASI U

CMeIIaHHas ajpecanus

4.3

VYcnoBHbIE BBIUUCICHUS B 3JEKTPOHHBIX Tabnunax. CyMMHpOBaHUE U MOACYET
3HAYCHHM, OTBEYAIOIINX 3aJaHHOMY yciaoBUi. O0paboTka OOIbIIMX HAOOPOB

JTaHHBIX. YHCIIEHHOE MOICTTUPOBAHUE B AIIEKTPOHHBIX TaOIHIaX

4.4

Ponbp mHpOPMAIMOHHBIX TEXHOJOTHA B Pa3sBUTHH SKOHOMHUKH MHpA, CTPaHbI,
pernona. OTkpeiThIe 0Opa3oBaTenbHbIe pecypchl. [Ipodeccuu, cBs3aHHBIE C
nHpopMaTUKOM ©  HWHPOPMAIMOHHBIMH  TEXHOJIOTHSIMHU:  BeO-Iu3aitHep,
NPOTPAMMHUCT,  Pa3pabOTUYUK  MOOWJIBHBIX  TPWIOKEHUH, TECTUPOBIIHUK,
APXHUTEKTOpP MPOrPaMMHOTO OOECIICUCHHS, CIEIHAINCT IO aHAJIN3Y JaHHBIX,

CHCTEMHBIN AJIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 110 UTHOOPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OFPA30OBATEJIbHOM ITPOTPAMMBI

OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM 6a30B0ro
NPOBEPsIEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl
TpeOOBaHuUsl OCHOBHOI0 0011ero oopaszosanus Ha ocHope PI'OC

1

3HaTh (MOHUMATBH)

1.1

Bnagenue OCHOBHBIMM MOHATUSAMU: MHGOpMalus, repeaaya, XpaHEHUe U
o0paboTka uH(pOpMalUuU, ANTOPUTM, MOJEIb, LU(POBONW MPOIYKT U HUX

HCIIOJIb30BAaHUEC NJIA PCIICHUS y‘Ie6HI)IX W IPaKTUYCCKHUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IMOHATUAMMU: BBICKA3bIBAHUEC, JIOTHUYECKAs OIICcpalnusd, JOTUYCCKOC

BBIpaXKEHUE

Ymers

2.1

YMeHue onepupoBaTh eIMHULAMU W3MEpeHUss MHOOPMAIIMOHHOTO 00bEMa U

CKOPOCTH €peaavyu JaHHBIX

2.2

YMeHue 3anuceiBaTh U CpaBHUBATH Lieiibie uncia oT 0 1o 1024 B paznuyHbIX
MO3UIMOHHBIX CHCTEMaX CUHCJICHHS C OCHOBaHMSIMH 2, 8, 16, BBIIIOJIHATH

apI/I(i)MeTI/ILIeCKI/Ie OoIncpan Haal HUMH

2.3

VYmenune KOOIUPOBATh U ACKOIAUPOBATH COO6H.[CHI/I$I 110 3aJaHHBIM ITpaBHJIaM;
IIOHHUMAaHUEC OCHOBHBIX IPUHIUIIOB KOJIHWPOBAHUA I/IH(bOpMaI_[I/II/I paSHHqHOﬁ

IPUPOJIbI: TEKCTOBOH, rpaduueckoi, ayauo
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YMeHue 3aluchIBaTh JJOTHYECKUE BBIPAXXCHHA C UCIIOJIb30BAHUECM
JAU3BIOHKIKWHU, KOHbIOHKIIUH U OTPULIAHHSA, OIIPCACIATD HCTHHHOCTD
JOTMYCCKHUX BLIpa)I(eHI/Iﬁ, €CJIM U3BCCTHBI 3HAYCHU UCTUHHOCTH BXOAAIIUX B
HCTO IICPCMCHHBIX, CTPOUTDH Ta6J'II/II_IBI HCTHHHOCTH AJIA JJOTHYCCKHX
BLIpa)I(eHI/II‘/‘I; 3aIMUCBIBATH JIOTUYCCKHUC BBIPAKCHUA HA U3YyTACMOM S3BIKC

IpOrpaMMHUPOBaHUS

2.5

YMeHHEe COCTaBIISATh, BBINOJHATH BPYUYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE
QITOPUTMBI AJIsl yrmpaBlieHus: ucnonHuteasimu (Uepenamka, UepTéxHUK U
Npyrue); co3AaBaThb W OTIAXHUBATh MPOTPAMMBI Ha OJIHOM H3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, UlkonbHbIil

AHFOpI/ITMI/IquKI/Iﬁ ﬂBBIK) , pcam3yronue HCCIOXXHBIC AJIITOPUTMbI




O6pa6OTKI/I YUCJIOBBIX AJAaHHBIX C HCIIOJIB30BaHHECM IHMKIOB U BCTBHCHHﬁ;
YMCHHC pa36I/IBaTB 3aga4d Ha I1oJ3aJa4M, HCIIO0JIb30BaTb KOHCTAHTHI,
NEPCMCHHBIC W BBIPAXKCHHUA PaA3JIMYHBIX THUIIOB (‘-II/ICHOBBIX, JJOTNYCCKHUX,
CI/IMBO.HI)HI)IX); AHAJIIM3UPOBATH HpeI[J'IO)KeHHI)If/'I AJITOPUTM, OIPCACIIATD,
KaKu€ pe3yjibTaTbl BO3MOXHBI IIpPpU 3aJaHHOM MHOKCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHue 3anucaTh Ha U3y4aeMOM S3bIKE€ IMPOIPaMMHUPOBAHMS aJTOPUTMBbI
IPOBEPKH JEIMMOCTH OJHOTO LEJIOr0 YHuCla Ha JApYroe, IPOBEPKU
HaTypaJIbHOTO 4YHCJIa Ha MPOCTOTY, BBIIENECHUS LU(pP U3 HATYpaJbHOTO
yHycia,  MOUCK  MaKCUMyMOB,  MHUHHUMYMOB,  CYMMBl  YHCJIOBOH

IOCJIEA0BATCIIBHOCTH

2.7

Bnagenue yMeHHMEM OPHEHTHPOBATHCA B HEPAPXUUYECKOM CTPYKType
¢aitnoBoit cucrembl, pabotaTh ¢ (paliIOBONH CHUCTEMOM NEPCOHAIBLHOTO
KOMIIBIOTEpPA C HCIOJB30BaHHEM Trpaduyeckoro uHTepderca, a MMEHHO:
CO3J1aBaThb, KOIMPOBATh, MNCPEMCIIATH, IECPCUMCHOBLIBATH, YAAJIATH U

apXUBUPOBATh (PANIIBI U KaTaloru

2.8

Bnagenue yMeHHsMM M HaBBIKAMU HCIOJIb30BaHUS HWH(DOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHI /s TOUCKa, XpaHeHHUs, oOpaboTKu u

nepelauy U aHaIn3a pa3IM4yHbIX BUJIOB HHPOPMAIUH

2.9

YMeHne BBHIOMpaTh CHOCOO MPEICTAaBICHHS JAHHBIX B COOTBETCTBUH C
MOCTaBJIEHHOW 3amadeil (TaOmuibl, CXeMbl, TpaduKu, TUArpaMMmbl) C
UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX IPOTPAMMHBIX CPEJICTB 00pabOTKH

JaHHBIX

2.10

YMmenue QopmanuzoBath U CTPYKTYpUpPOBaTh HH(OpPMALNIO, HCHOIB3YS
ANEKTPOHHBIC TAOIUIIBI Al 00paObOTKH, aHATN3a U BU3YaIH3aI[UU YU CIOBBIX
JaHHBIX, B TOM 4YHCJE€ C BBIJCIIEHWEM JMama3oHa TaOmulbl U
YIOPSAOYMBAHUEM (COPTUPOBKOM) €ro 3JEMEHTOB; YMEHHE MPUMEHSTH B
ANEKTPOHHBIX Tabmuuax ¢GopMynsl Ui pPacy€TOB C HCHOJB30BaHUEM
BCTPOCHHBIX  (PYHKUMH, aOCOTIOTHOM, OTHOCUTEIBHOW, CMEUIAaHHON
aJipecalliivi; HKCIOJIb30BaTh JJEKTPOHHBbIE TAOMUIBI JUISI  YUCJIEHHOTO

MOJCIIMPOBAHUA B IIPOCTHIX 3a/ladax U3 Pa3HbIX ITPEAMCTHBIX oOacreit




HHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

Hudposas rpaMOTHOCTH

1.1

@aitnibl 1 nanku (karanoru). [IpuHIMNBI nOCTpoeHHS (PANTIOBBIX CHCTEM.
[Tonnoe wms daiina (manku). Ilyte k daitny (manke). PaGora ¢ daitnamu u
KaTajoraMu CpeJICTBaMU OIEpPAllMOHHON CHUCTEMBI: CO3JIaHUE, KOMHpPOBaHHE,
IepeMelleHne, MeperMMeHoBaHne U yaajeHue (aigoB M Mamnok (KaTaloros).
Tunsr ¢aiinos. CsoiictBa (aiinos. daiinoBbiii meHemxep. [louck ¢aiinos

CpelCTBaMU OMEPAIIMOHHON CUCTEMBI

1.2

O0beuHeHne KOMIBIOTEPOB B ceTh. CeTh MHTepHET. Beb-cTpanwniia, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. Ilouckoswie cuctemsl. Ilouck
nHpopMallMd TO KIIOYEBBIM CJIOBaM U N0 u300paxkeHHto. JlocTOBEpHOCTD
nHpopmanuu, noaydeHHoi uz Murtepuera. IP-agpeca y3nos. CeteBoe xpaHeHHE

JaHHBIX

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOKHOCTH ONMMCAaHUS HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBois. Andasut. MomHocTs andasuta. JlBowunbsiii andabut. KommuecTBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOHWHAIMH) (PUKCHUPOBAHHOW ITMHBI B
nBonyHoM andasute. I[IpeoOpasoBanue moboro andaBuTa K JIBOMYHOMY.
KonuuectBo  pa3nmuuHbIX C€IOB  (DUKCHUpOBAaHHOW JJIUMHBI B ajdaBuTe
OMpEeIEeIIEHHON MOTITHOCTH.

KoaupoBanue cumMBOJIOB OTHOTO anaBUTa C MOMOIIBIO KOJIOBBIX CIIOB B IPYTOM
andasute, KomoBas Tabiuua, JAekogupoBaHue. KoaupoBaHue TEKCTOB.
PaBnomepubiii koa. HepaBHomepnsiii kon. Komupoka ASCII. BoceMuOuTHBIE
konupoBkH. [lonstue o komuporkax UNICODE. [lekoaupoBaHue COOOIICHHH C
HCIIOJIb30BaHUEM PaBHOMEPHOTO M HEpaBHOMEPHOTO Koia. MHdbopmarmoHHbII

00BEM TEKCTa

2.2

NudopmanronHsiii 00b€M AaHHBIX. BUT — MUHUMAaNbHAs €AMHUIIA KOJIUYECTBA
nHopMaluu — ABOUYHBIA pa3psa. EauHuinbl msmepeHus UHPOPMAIOHHOTO
o0w€ma maHHbIX. but, 6aiiT, kKUIOOaiT, MerabaiT, rurabaiit. CKOpOCTh Mepenadyn

JTaHHBIX. EJUHUIBI CKOPOCTH Mepeiayn JaHHBIX




2.3

Konuposanue upera. [{seroBbie Mogenu. Monens RGB. ['mybuna koaupoBaHusi.
[Tanurpa.

PactpoBoe u BekTOpHOE mpencTaBieHne wu3oOpakenuil. Ilukcens. OueHka
uHpopMaMOHHOTO  00BEMa  rpaduyeckux  JaHHBIX  JUIS  PacTPOBOTO

M300paxeHUS
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KomupoBanue 3Byka. PaspsaHocTte u uyacrora 3anmucu. KoinuecTBO KaHajoB
3aIUCH.
OneHka KOJIMYECTBEHHBIX IIapaMETPOB, CBS3aHHBIX C TPEJCTABICHUEM U

XpaHEHUEM 3BYKOBBIX (haiiioB

2.5

Heno3unuonssle 1 no3uIMOHHBIE cUCTeMBbI cuucieHus. Andasut. OcHOBaHUE.
Pa3zpépHyTas ¢dopma 3amucu umcna. IlepeBoq B IECATUYHYIO CUCTEMY YHCEI,
3alMCaHHbIX B JPYTrUX CUCTEMaX CUMCICHUS.

PumMmckasg cucrema cumcieHus

2.6

JBonuHas cuctema cuncienus. [lepeBoa nensix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuucieHus. Bocekmepuunas cucrema cuncienus. [lepeBoa
YUCeT W3 BOCBMEPUYHON CHCTEMBl B JBOMYHYIO U JACCATHYHYIO CHUCTEMBI H
obparno. IllectHamnarepuunas cucrema cuuciaeHus. IlepeBon uyumcen wu3
MIECTHAAIIATEPUYHON CHUCTEMBbl B JBOWYHYIO, BOCBMEPHUYHYIO M JICCATHYHYIO
CUCTEMBI W o00paTHO. ApudMETHYECKHUE OIepalid B JABOWMYHOW CHCTEME

CUHCJICHUA

2.7

Jlormueckrie  BbICKaszbiBaHus.  Jlormueckue — 3Ha4YeHHS  BBICKa3bIBaHUH.
DneMeHTapHble M COCTaBHbIE BBICKa3bIBaHHs. Jlormueckue oOmepanuu: «im»
(KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHHE), «WIH» (IUIBIOHKIUS, JIOTUYECKOE
CIIOXKEHHE), «He» (JIorhueckoe oTpulianue). [Ipuopurer TOruyecKkux onepammii.
OmnpeneneHre HWCTUHHOCTH COCTABHOTO  BBICKAa3bIBaHMS, €CIM  HM3BECTHBI
3HAUEHUS HWCTUHHOCTU BXOJSIIMX B HErO DSJIEMEHTAPHBIX BBICKA3bIBAHUIL.
Jlormueckue BblpakeHus. [lpaBuna 3amuMcu  JTOTMYECKMX  BBIPAYKEHUH.

HOCTpO@HI/Ie Ta6J'II/II_[ HCTHHHOCTH JIOTHYCCKUX BBIpa)KCHI/Iﬁ

2.8

Jlormueckue 31aeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTECPpA

2.9

HerepLIBHLIC U JOUCKPCTHBIC MOJICIIH. MMuTaniioHHple MOOCIH. I/IFpOBHe
MOJCIIN. OHCHKa AACKBATHOCTU MOJCIIM MOACINPYECMOMY O6’LCKTy n 1IejIsiM

MOJCIUPOBAHUSA

2.10

Tabnuunbie MOACIIN. TaGJ’IHL{a KaK MPEACTaBJICHUC OTHOIICHUA. ba3bl maHHBIX.

OT60p B Ta6J'II/II_[C CTPOK, YAOBJICTBOPAIOMIUX 3aJaHHOMY YCIIOBHIO




2.11

I'pad. Bepmmna, pebpo, myrb. OpUEHTUPOBAHHBIE W HEOPHUCHTHUPOBAHHBIC
rpader. [Inmuuaa (Bec) peOpa. BecoBas marpuma rpada. JnmHa myTH MEXIy
BepmmmHamu rpada. [louck ontumansHOro myTH B Tpade. HauanpHas BeprumHa
(MCTOYHMK) ¥ KOHEYHas BepHIMHA (CTOK) B OPUEHTUPOBAHHOM rpade.

Brrurcnenue KoJimdecTBa ImyTeld B HalpaBJICHHOM allUKINISCKOM rpade

2.12

Hepeso. Kopens, BepmuHa (y3emn), JTUCT, pedpo (myra) nepea. Bricota mepesa.
[Momnepeso. Ilpumepsl wucnonb30BaHusA JepeBbeB. llepebop BapuaHTOB ¢

MOMOIIIBIO JIepeBa

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

CpoiictBa anropurma. CrnocoObl 3anucu aaropurMa (CIOBECHBIN, B BUE OJIOK-
CXEMBI, IPOTrpamMMa).

CocraBieHue alropuTMOB U IPOTpamMM C HCIIOIb30BaHUEM BETBJICHUH, IIUKIIOB U
BCIIOMOTATENbHBIX ~AJITOPUTMOB Uil  yhpaBieHus wucnonnureneMm (Pooor,
UYepenamika, YepTé&XHUK U Jpyrue). BrinonaHeHne alropuTMOB BPYUHYIO M Ha

KOMIIBIOTEPE

3.2

A3k mporpammupoBanus (Python, C++, Ilackams, Java, C#, IkonbHbIN
AnroputMuuecKuii S3bIK).

Cucrema mnporpaMMHUpPOBaHUS: PEOAKTOpP TEKCTa MPOrpaMM, TPAHCISTOP,
OTJIQJUHK.

[lepemennas: Tun, ums, 3HadeHue. llenble, BelleCTBEHHbIE M CUMBOJIbHBIC
MIepEeMEHHBIE.

Oneparop mnpucBauBaHusl. ApupMETHUYECKHE BBIPRKECHHUS U TMOPAIOK HUX
BbIyKcieHus. Onepanuy ¢ HelIbIMU YUCIAMU: [EJIOUUCICHHOE JIeJIeHHEe, OCTaTOK
ot nenenus. BerBnenus. CocTaBHbIE yCIOBHS (3alKCh JIOTUYECKUX BBIPAKEHUN
Ha U3y4aeMoOM s3bIKe MporpaMmmupoBanus). HaxoxaeHne MuHuMyMma

U MakCcUMyMa M3 JBYX, TpPEX W UeTHIpEX uucen. PemieHue KBaapaTHOTO
ypaBHEHUS, MUMEIOIIETO BEIIECTBEHHbIE KOpHH. LMK ¢ ycloBHeM. AJNTOPUTM
EBxinaa nns HaxokAeHus HauOOoJbIIEro OOIIEro AEIUTENs ABYX HAaTypalbHBIX
gyucen. Pa3OueHue 3amucy HaTypallbHOTO YHWCIA B IMO3UIMOHHOW CHCTEME C
OCHOBaHWEM, MEHBIIUM WM paBHbIM 10, Ha oTaenbHbIe LUGPBL. [lukn c
MEPEMEHHON. ANTOPUTMBI MNPOBEPKH JEIUMOCTH OJIHOTO IIEJIOr0 4YHUCIIa Ha

ApYyroe, NpoOBEPKHU HATYPAJIIbHOTO YHUCJId Ha ITPOCTOTY

33

O0paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TEPEMEHHBIE.
ITocumBonbHas oOpabotka cTpok. [lomcdér 4acToThl TMOSBIEHUS CHUMBOJIA B

ctpoke. Berpoennsie pyHKMU A1 00pabOTKU CTPOK
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OmnpeneneHrne BO3MOXHBIX pPE3yIbTaTOB padOThl aJropuTMa INpU JaHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, OIPEIECIICHUE BO3MOJKHBIX BXOJHBIX JAHHBIX,

MIPUBOJAIINX K JAaHHOMY pe3yJbTaTy

3.5

Tabmuunple BenmuumHbl (MaccuBbl). OgHOMepHBIe MaccuBbl. COCTaBIeHHE W
OTNIaZIKa MPOrpaMM, PpPEATH3YIONUX THIIOBBIE  aITOPHUTMBI  00pabOTKH
OJIHOMEPHBIX YHMCJIOBBIX MAacCCHBOB, Ha OJHOM W3 SI3BIKOB IMPOTrpaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllxonbHblii AnroputmMuyeckuii SA3bIK):
3aroJIHEHUE YHUCJIOBOTO MAacCHBa CIyYaWHBIMHM YHCIAMU, B COOTBETCTBHH C
dbopmysoit uiu myTéM BBOJA YMCENI, HAXOXJIEHHE CYMMBI 2JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MOMCK 33JJaHHOTO 3HAUEHHS B MacCHUBE, ITOJCUET DIIEMEHTOB MacCHBa,
YAOBJICTBOPSIIOIIMX ~ 33JaHHOMY  YCJIOBHIO, HAXOXJICHHE MHUHUMAIHHOTO
(MakcuMasibHOTO) AyieMeHTa MaccuBa. CopTupoBka maccuBa. OO0paboTKa MOTOKa
JAHHBIX: BBIYHCICHUE KOJIMYECTBA, CYMMBI, CPEIHETO0 apu(MEeTHUECKOro,
MHUHUMAJIBHOTO ¥ MaKCUMAaJbHOTO 3HAYEHHS DJIEMEHTOB TOCIEIOBATEIHHOCTH,

YIOBJIETBOPSIOLINX 3aJaHHOMY YCIOBHIO

3.6

VYnpasnenue. Curnan. OOpatHast cBsi3b. llomyueHue curHaisoB oT HU(PPOBBIX
JATYMKOB (HampuMep, KacaHWs, paccTOsiHMs, CBeTa, 3Byka). IIpumepsl
UCIOJb30BAHUS MNpPHUHIUNA OOpaTHOM CBA3M B CHUCTEMAax YIpPaBICHUSA
TEXHUYECKUMH YCTPOMCTBAMH C IIOMOINBIO JAaTYUKOB, B TOM 4YHCIE B

POOOTOTEXHUKE

HNudopmanrioHHbie TEXHOJIOTUN

4.1

TekcToBbIe TOKYMEHTBI M KX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHUIla, ad3all, CTPOKa,
CJIOBO, CUMBOJI).

TekcToBbIid  Mpoleccop — WHCTPYMEHT CO3JaHUs, pEIaKTUPOBaHUS U
dbopmatupoBanusi TekcToB. [IpaBuia Habopa Tekcra. PemakrupoBaHue TeKcra.
CpoiictBa cumBosioB. lpudt. Tumsl mpudroB (pydleHble, C 3acedykami,
MoHomupuHHeie). [lomyxupHoe u KypcuBHOe HauepTanue. CBoiicTBa a03alieB:
TpaHUIIbI, a03aIHBIN OTCTYI, UHTEPBAJI, BhIpaBHUBaHUE. [lapaMeTpbl CTPaHUIIBL.
CruneBoe dopmarupoBanue. CTpyKTypHpoBaHHE HH(POpPMALMH C IOMOIIBIO
CHUCKOB U Tabmuil. MHOTOypOBHEBBIE criicku. Jlo0aBieHne Tabnull B TEKCTOBbIE
JTOKyMEHThI. BcTaBka H300pakeHUil B TEKCTOBbIE JOKyMEHTH. (OOTekaHue
n300paxeHunil TeKcToM. BKITtoueHre B TEKCTOBBIM JOKYMEHT Auarpamm, (popmyi,

HyMEpaluu CTpaHHULl, KOJIOHTUTYJIOB, CCBUJIOK U APYTIUX 2JICMCHTOB

4.2

Pactpossle pucynku. Mcnonb3oBanue rpaduyeckux MpUMHUTHBOB.

Omnepanyu pefakTUpOBaHUS Tpaguyeckux OOBEKTOB, B TOM YHUCIIE LUPPOBBIX




¢dororpaduii: n3MeHeHHe pa3Mmepa, oOpe3Ka, MOBOPOT, OTpaKeHHE, paboTa C
obnactsiMu (BBIICICHHE, KOMHMPOBAHHE, 3aJMBKA IIBETOM), KOPPEKIUS IIBETA,
SPKOCTH W KOHTPAacTHOCTH. BekropHas rpaduka. Co3mgaHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CPEACTBAMH TEKCTOBOT'O IPOILECCOpa WA JPYTUX

nporpamm (mipwiioxkeHui). Jlo6aBiaeHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

[ToaroroBka MynbTHMEIUUHBIX mpe3eHTanuil. Crmaiin. JloGaBieHwe Ha Cliaij
4.3 | rekcra m m3o0Opaxkenuidl. Pabora ¢ HeckonbkuMHU ciaiimamu. JloOaBieHue Ha

cnaﬁn AyJANOBU3YyaJIbHBIX JaHHBIX. AHI/IMaIH/IfI. FI/IHCPCCBIJ'IKI/I

Tumbl nOaHHBIX B SYEMKaX JJICKTPOHHOM Tabmuipbl. PemaktupoBanue wu
¢opmarupoBanue TaOnuu. BcTpoeHHble (QYHKIMM A MOMCKAa MaKCUMyMa,
MUHHMYyMa, CYMMBbl U cpeaHero apugmerndeckoro. CopTHpoOBKa JAHHBIX B
4.4 | BeiieneHHoM auamnaszoHe. [locTpoenme nuarpamm (TUCTOrpaMma, Kpyrosas
nyarpamma, TodeuHas quarpamma). Beibop tuma nuarpammel. [IpeoOpasoBanue
dbopmyn mnpu kKomupoBaHWU. OTHOCHUTENbHAs, aOCOJIOTHAsS M CMEIIaHHas

ajzipecarus

VYcioBHbIE BBIYMCIEHHUS B AJEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE U MOJACYET
4.5 | 3HaYCHMH, OTBEYAIONIUX 3aJlaHHOMY YycioBHI0. OOpaboTka OOJBIINX HAOOPOB

JMaHHBIX. YHCIIEHHOE MOICTTUPOBAHUE B AIEKTPOHHBIX TaOIHIaX

YYEBHO-METO/IMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI IJI51 YYEHUKA
Yueonunk — Madopmaruka 9, U.I'.Cemakun, JI.A.3anorosa, C.B Pycakog, JI.B. Illectakos
Mockaa: IIpocsemienue, 2022
METOANYECKUE MATEPHAJIBI 1JIS1 YUUTEJIA
- Yuebnuk — Undopmaruka 9, N.I'.Cemaxun, JI.A.3anorosa, C.B Pycaxos, JI.B. IllectakoB
Mocksa: IIpocsemenue, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— https://krippo.ru/index.php/14-moduli/2190-funktsionalnaya-gramotnost. .
— https://resh.edu.ru/
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