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HHOACHUTEJIBHAS 3AIIUCKA

Pabouass mporpamma mo wuH(pOpmarruke (06a30BBI ypoBeHB) mns oOywarommxcsi /—9 xmaccoB MOY rumuazmm Nel3 paspaboTana B COOTBETCTBHH C

AOKYMCHTaMU:

OenepanbHbIM 3aKk0HOM Poccutickoit @epepanmu ot 29.12.2012r Ne 273- @3 «O6 obpazosanuu B Poccuiickoit denmeparumy;

mpukazoM MunncrepctBa npocsemenuss PO ot 31 mas 2021 r. Ne 287 «O06 yrBepkneHuu (heneparbHOTO TOCYyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTA
OCHOBHOT0 0011ero oOpazoBanus» (B pen. [Ipukazor Munmnpocsemenus PD ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028, ot 22.01.2024
Ne 31, ot 19.02.2024 Ne 110, ot 18.06.2025 Ne 467);

npuka3oM MunucrepctBa npoceemieHuss PO or 18 mas 2023 1. Ne 370 «O6 yrBepxkaeHuu (denepaibHON 00pa30oBaTEIbHOM MPOTPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHUY;

npuka3zoM MuHucTepcTBa mpoceemenne Poceuiickoit @enepanyu ot 1 pespans 2024 r. Ne 62 «O BHeCEHHH W3MEHEHHUH B HEKOTOpPbIC MPUKa3bl MUHHCTEPCTBA
npocsenieans Poccuiickoit Deneparuu, kacaromumecs (eaepaibHBIX 00pa30BaTENIbHBIX MPOrpaMM OCHOBHOTO OOIIEro OOpa3oBaHHS U CPEIHEro OoOIero
o0pa3oBaHU»;

npuka3zoM MunucrepcTsa npocsenienue Poccuiickoit @enepanuu ot 22 gusaps 2024 r. Ne 31 «O BHeceHHH U3MEHEHMH B HEKOTOpBIE NMpUKa3bl MUHUCTEPCTBA
npocBemenus: Poccutickorr @enepanun, kacaromuecs: QeepaibHbIX TOCYAapCTBEHHBIX CTAaHIAPTOB HayalbHOTO 00mIero oOpa3oBaHHs M OCHOBHOT'O OOIIETo
o0pa3oBaHUY;

npukazoM Munnpocsemwenus Poccun ot 19.03.2024 Ne 171 «O BHeceHMM H3MEHEHUM B HEKOTOpbIE NpUKa3bl MHHHCTEPCTBA MHpocBewieHUs Poccuiickoi
®enepanmu, kacaromuecs GeaepaTbHbIX 00pa30BaTeNFHBIX MPOrpaMM HadaJbHOTO 00IIero oopa3oBaHmsi, OCHOBHOTO 00IIero 00pa3oBaHUs M CPEeTHETO OOIIero
obpasoBanus» (3apeructpupoBano B Munrocte Poccun 11.04.2024 Ne 77830);

npukazoM MunncTepcTBa npocenienns Poccuiickoit ®enepanuu or 09.10.2024 Ne 704 «O BHeceHWM W3MEHEHHH B HEKOTOpbIE MpHKa3bl MUHHCTEpPCTBA
npocBemenus Poccuiickoii denepannu, kacarommecs QeaepalbHBIX 00pa3oBaTeNbHBIX MPOTpaMM HAYaILHOTO OOIIEro o0pa3oBaHUsl, OCHOBHOTO OOIIETo
00pa3oBaHUs U CpeAHETO 00IIero 00pa3oBaHUs;

npukazoM MunHcTepeTBa npocsenienus Poccuiickoilt ®enepanun ot 08.10.2025 Ne 729 «O BHeceHMM W3MEHEHUI B HEKOTOpBIE NMpHKa3bl MHUHHCTEPCTBA
npoceenienus: Poccuiickoit @enepanun, kacaronpecs genepanbHbIX 00pa3oBaTeNbHBIX NPOrpaMM Ha4dajJbHOTO OOIIEro, OCHOBHOI'O OOILIEro, CPEAHEro oOero
00pa3oBaHUsD»;

npukazoM MunncTepcTBa npocBenierns Poccuiickoit ®enepanum ot 10.11.2025 Ne 808 «O BHeceHMM W3MEHEHHUIl B HEKOTOpBIE NMpHKa3bl MHHHCTEPCTBA
npocBemnenus: Poccuiickoit @enepanyn, kacaromyecs: QeliepalbHbIX 00pa30BaTeNbHBIX NPOrpaMM Ha4adbHOTO OOIIEro, OCHOBHOTO OOIIETo, CPEeHEro OOIIEero
00pa3oBaHUsY;

npuka3oM MunHcTepcTBa npocBenierns Poccuiickoit denepanum ot 19.08.2026 Ne 576 «O BHeceHWM W3MEHEHWIl B HEKOTOpBIE NMpHKa3sl MUHHCTEPCTBA
npocBemenus: Poccuiickoit denepanmu, kacaromecs (eaepalbHBIX 00pa3oBaTelIbHBIX MPOrPaMM OCHOBHOTO OOIIET0 00pa30BaHWS M CpEeJHEro oOIIero
00pa3zoBaHUs»;

nocraHoBieHueM [ naBHoro canutapHoro Bpada ot 28.01.2021 Ne 2 «OO0 ytBepkaeHuu caHuTapHbiX mpaBuil u HopM CanlluH 1.2.3685-21 «['uruennueckue
HOPMAaTUBBI U TpeOOBaHUs K 00ecieyeHnIo 0e301acHOCTH U (WiiK) O€3BPEeJHOCTH ATl YeNloBeKa (PaKTOPOB Cpellbl OOUTAHUS;

nocraHoBieHueM [ naBHoro canuraproro Bpada ot 02.06.2026 Ne 19 «O6 yrBepxkaenuu CII 2.4.2.4283-26 «CaHUTapHOSUIEMHOIOTHYECKUE TPpeOOBaHUS K
OpTraHu3alMsIM BOCIUTAHUS U 00Y4EHUs, OTAbIXa U 0310POBICHUS AETEH U MOJIOACKHY;

OcHOBHOI 00pa3oBaTeNBLHOM MPOrpaMMoii 0CHOBHOTO 001iero oopazoBanust MOY ['mvuazuu Ne 13;

Ycrasom MOY I'mmuaszun Ne 13.



HEJA 1 OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O NIPEAMETA « MH®OPMATHUKA» (7—9 KJIIACChI)

Henstmu n3ydenunss ”HPOPMATHKHN Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS SIBIISIOTCS:

(dbopMHpOBaHUE OCHOB MHPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO PAa3BUTHs HAyKH WH(MOPMATHKH, JOCTHIKCHHSIM HAay4HO-TEXHHYECKOTO
mporpecca M OOIIECTBEHHOW MPAaKTUKW, 32 CUET Pa3BUTHs NpeacTaBlieHHd 00 HMHPOPMAaLMU KaK O BaKHEHIIEM CTPAaTErHMYecKOM pecypce pa3BUTHSI JTHMYHOCTH,
rocyJiapcTBa, 0oOIIecTBa, OHUMAHUS POJH HH()OPMAIIMOHHBIX IMPOIECCOB, MH(YOPMAIMOHHBIX PECYpCOB M WH()OPMAIIMOHHBIX TEXHOJOTHH B YCIOBHAX HUPPOBOH
TpanchopMari MHOTHX cep JKIH3HH COBPEMEHHOTO OOIIECTBA;

oOecrieyeHUe YCIOBUH, CHOCOOCTBYIOIIMX PA3BUTHIO aJITOPUTMHUYECKOTO MBIIIJICHUS KaK HEOOXOIUMOro YCIOBHs NpodecCHOHATbHON NesITeIbHOCTH B
COBPEMEHHOM HH(OPMAIMOHHOM OOIIECTBE, MPEANOIararoliero cnocoOHOCTy 00yyaromerocs: pa3oruBaTh CIOXKHBIC 331a4l Ha 0oJiee MPOCThIe TOA3a/laul, CPABHUBATD
HOBBIC 33]1aUU C 337]a4aMH, PEIIEHHBIMU paHee, ONPEACISITh IATH JIJISl TOCTYDKEHHS Pe3ylbTaTa | Tak Jlayee;

(hopMUpOBaHUE U PAa3BUTUC KOMIICTCHIIMN OOYdYaIOUIMXCs B 00JIACTH HCIIOJIb30BaHUSI WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCJIC 3HAHWM,
YMEHUI ¥ HaBBIKOB PabOThl ¢ MH(MOpMAIKEH, TPOrpaMMHUPOBAHMsI, KOMMYHUKAIIMA B COBPEMEHHBIX HU(QPOBBIX CpeAax B YCIOBHSAX oOecriedeHus] WHEPOPMaMOHHON
0€301MacHOCTH JINYHOCTH 00YJar0IIerocs;

BOCITUTAHUE OTBETCTBEHHOT'O M M30MPATENLHOTO OTHOMICHUS K WH(OPMAIMH ¢ YYETOM MPABOBBIX U ITHYECKHX ACTIEKTOB €€ PaclpOCTPaHCHHS, CTPEMIICHUS K
MPOJIOJKEHUIO 00pa3oBaHus B 001aCTH HHPOPMALMOHHBIX TEXHOJIOTUH M CO3UIATENBHON ACATEILHOCTH C MPUMEHEHUEM CPEJICTB MHPOPMAITMOHHBIX TEXHOIOTHH.

HNudopmaTika B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAKAET:

CYIIHOCTh WHPOPMATHKH KaK HAYYHOW TUCIUIUTNHBI, H3Yy4YaIoIIel 3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMATH3AI[MHA WH(POPMAIMOHHBIX MTPOIIECCOB B
Pa3IMYHBIX CUCTEMAX,

OCHOBHBIE 00JIACTH MTPUMEHEHHSI HHPOPMATUKH, IPEXK]IE BCEro HH(OPMAIMOHHBIE TEXHOJIOTUH, YITPABIICHNE U COLUAIBHYIO chepy;

MEXTUCIUTUTHHAPHBIN XapakTep HHPOPMATHKU B UHOOPMAIIMOHHOH JeSITEITbHOCTH.

Wzyuenne nHGopMaTHKH OKa3bIBAET CYIIIECTBEHHOE BIHMSIHUE HAa (POPMHUPOBAHIE MHUPOBO33PEHHUST 00YUAIOIIET0Cs], €r0 )KU3HEHHYIO TTO3UIIHIO, 3aKJ1a/[bIBAET OCHOBBI
IMOHMMAaHUA IIPUHIHNIIOB q)YHKHI/IOHI/IpOBaHI/ISI 1 UCIIOJIb30BAHUS I/IH(bOpMaHI/IOHHI)IX TEXHOJIOTHH KaK HeO6XO}lI/IMOFO HWHCTPYMCHTA MPAKTUYCCKHN J'IIO6OI7[ ACATCIIBHOCTU U
OJTHOTO W3 HauboJee 3HAYMMBIX TEXHOJOTHUECKUX JOCTHKCHUN COBPEMEHHOW NUBWIM3AIMH. MHOTHE TPEIMETHBIC 3HAHUS M CIIOCOOBI JIEATEIHLHOCTH, OCBOCHHBIE
00yYarONUMHKCS TIPU U3YYCHUN UHPOPMATHKH, HAXOAT IPUMEHEHHE KaK B paMKax 00pa3oBaTelbHOTO Mpollecca MPH U3YUCHUH JIPYTUX MPEIMETHBIX 001aCTe, TaK U B
HWHBIX JXU3HCHHBIX CUTYyalUAX, CTAHOBATCSA 3HAYUMBIMU JJI1 (bOpMI/IpOBaHI/ISI KaueCTB JIMYHOCTH, TO €CTh OPUCHTUPOBAHBLI Ha q)OpMI/IpOBaHI/Ie METalpCAMETHBIX U
JIMYHOCTHBIX PE3YJIbTAaTOB O6y‘-IeHI/ISI.

OcHoBHbIe 3a71aun yaeOHOr0 npeamera «Mudopmaruka» — chopMupoBats y 00yqarommxcs:

MMOHUMaHNe PUHIIMTIOB YCTPOicTBa M (QYHKIIMOHUPOBAHHS 00BEKTOB IIH(DPOBOTO OKPYKEHHS, TIPEICTABICHHSI 00 UCTOPUH U TCHJICHIINSIX Pa3BUTUS HHYOPMATHKN
nepuo/ia nuppoBoi TpaHchopManuu COBPEMEHHOTO 00IIECTBa;

3HAHMsI, YMEHHUsI M HaBBIKK T'PAMOTHOM MOCTAHOBKM 3aad, BO3HUKAIOIIMX B MPAKTUYECKOW AEATEILHOCTH, AJISI MX PEHICHUs] C MOMOLIBI0 MH(OpMaMOHHBIX
TEXHOJIOTHH, YMEHHS U HaBBIKH ()OPMATM30BaHHOTO OMMCAHMS MTOCTaBICHHbIX 3a/1a4;

0a3oBbIe 3HaHUS 00 HHPOPMAITMOHHOM MOJICTTMPOBAHHH, B TOM YHCIIE O MATEMATHIECKOM MOJICIIMPOBAHNUY;

3HAaHHE OCHOBHBIX aJITOPUTMUYECKUX CTPYKTYP M YMEHHE IPUMEHSTD 3TH 3HAHHUS JJIsl IOCTPOCHHUS AJITOPUTMOB PEILICHHs 3a]1a4 110 UX MAaTeMaTHUYECKUM MOJIEIISIM;

YMEHHS M HABBIKU COCTABJICHHUS MPOCTHIX MIPOTPAMM 10 TOCTPOSHHOMY aJITOPUTMY Ha OJHOM M3 SI3bIKOB IIPOIPaMMHMPOBAHUSI BEICOKOT'O YPOBHS;

YMEHUS ¥ HaBBIKH d(Q()EKTHBHOTO MCIIOIH30BaHUSI OCHOBHBIX THUTIOB MPUKJIAJIHBIX MTPOTpaMM (TIPHIIOKEHNH) 00IIero Ha3HauYeHHsI 1 MHPOPMAIMOHHBIX CUCTEM JIJIsI
peIIeHH s C X ITOMOIIBIO TPAKTHYECKHX 3aJ1ad, BllajieHHe 0a30BBIMH HOpMaM# HH(MOPMAIIMOHHOH STHKH U MpaBa, OCHOBaMHU HHPOPMAIMOHHON 0€30TTaCHOCTH;

YMEHHE TI'PaMOTHO HHTEPIPETHUPOBATH PE3yJbTaThl PEIICHHs] MPAKTUYECKUX 3a/1ad C I[OMOIIBI0 HMH()OPMALMOHHBIX TEXHOJOIMH, MPUMEHSTH IMOJyYCHHbIE
pe3yJIbTaThl B IPAKTUYECKOU JIESITENILHOCTH.



Lenu u 3aaun u3y4eHus nHOOPMATUKU HA YPOBHE OCHOBHOT'O 00IIEro 00pa30BaHus OMPEACISIOT CTPYKTYPY OCHOBHOTO COJICPKaHUS yUeOHOTO MpeMeTa B BUIC
CIIEYTOIINX YETHIPEX TEMATHUECKUX Pa3eNioB:
r(poBas TpaMOTHOCTD; TEOPETUYECKHE OCHOBBI HH()OPMATHKHU; aITOPUTMEI H IPOTPAaMMHUPOBaHHE; WHPOPMAIIMOHHBIE TEXHOIOTHH.

MECTO YYEBHOI'O IPEAMETA «AH®OPMATHUKA» B YYHEBHOM IIVIAHE
B cootBercTBUM ¢ DenepanbHBIM rOCYyJapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPTOM OCHOBHOTO O0IIETro 0Opa3oBaHWsl WHPOPMATHKA SBIAETCS 00sS3aTeIbHBIM
MpeJMETOM Ha JaHHOM ypOBHE 00pa3oBaHUsL.
Hacrosmeit nporpammoii Ha n3y4yenne nHpopMaTuky Ha 6a30BoM ypoBHe oTBomuTcs 102 waca: B 7 ximacce — 34 gaca (1 gac B Heneno), B 8 kimacce — 34 gaca (1
4ac B HeZIeN0), B 9 kinacce — 34 vaca (1 Jac B HeneIo).

NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBbBI 10 TH®OPMATUKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
Wzyuenne WHPOpPMATHKH HAa YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHHs HANpaBICHO Ha JOCTHIKEHHE OOYYaIOMIMMHUCS JUYHOCTHBIX, METalpeIMETHBIX H
MIPEeIMETHBIX PE3YIHTATOB OCBOSHUS COIepP KaHUs y4eOHOTO peIMeTa.

JJMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Pe3yNbTaThl HIMEIOT HAPABICHHOCTh Ha PEIICHHUE 3a/1a4 BOCTIUTAHUS, PA3BUTHS M COLMAIN3AIIMH 00YYarOIUXCs CPEJICTBAMU YUeOHOTO MpeIMeTa.

B pesynprare umsydeHuss MHQOpPMATHKH HA YPOBHE OCHOBHOTO O00IIero oOpa3oBaHusi y oOydwaromierocs OyAayT c(OpMHpOBAaHBI CIEIYIOIIHE JIMYHOCTHBIE
pe3yabTaThl B YACTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOE OTHOIIEHHE K OTEYEeCTBEHHOMY KYJIBTYpPHOMY, UCTOPHUECKOMY M HAyYHOMY HACIEIWIO, TOHMMaHUe 3HaYeHWs] WHPOPMATHKH KaK HAYKH B JKU3HU
COBpEMEHHOT0 00IIIeCcTBa, BiIaJIeHIE IOCTOBEPHON HH(OpMAITHEl 0 IepeIOBbIX MUPOBBIX M OTEUECTBEHHBIX JOCTHKEHHUAX B 00JIACTH HH(DOPMATUKHA U WHPOPMAITHOHHBIX
TEXHOJIOTHii, 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUX O IIHU(PPOBOI TpaHCHOPMAIH COBPEMEHHOTO 00IIECTBA;

2) IyXOBHO-HPABCTBEHHOTO BOCITMTAHMS:

OpHUEHTAIINS Ha MOPaIbHBIE IICHHOCTH ¥ HOPMBI B CUTYaIlUSIX HPABCTBEHHOT'O BBIOOPA, TOTOBHOCTH OIIEHWBATh CBOE IMOBEACHNE U MTOCTYIKH, & TAKXKe MTOBEJCHHUE U
MOCTYIKHU JAPYTUX JIFOJICH C MO3UIIMK HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIICACTBHI MOCTYIIKOB, aKTUBHOE HENPUATHE aCOIIUANIbHBIX MTOCTYIIKOB, B
TOM uuciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIMTAHUS

MIPEJICTABJICHUE O COIMAIBHBIX HOPMAX U MPaBUIIAX MEKIUYHOCTHBIX OTHOIICHUH B KOJUICKTUBE, B TOM YHCJIE B COIIMAILHBIX COOOIECTBAX, COOIOICHIE TPABUIT
0e3011acHOCTH, B TOM YHUCJIE HABBIKOB 0€3011aCHOTO TOBEJICHHSI B HHTEPHET-CPE/ie, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM JCSITEIBHOCTH TPH BBITIOJIHEHUH YUEOHBIX,
MO3HABATENLHBIX 33/1a4, CO3JaHUM YYEOHBIX MPOCKTOB, CTPEMJICHHE K B3aWMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B IIPOIECCE TOW y4EOHOU NeATEIBHOCTH, TOTOBHOCTH
OIIEHUBATh CBOE MOBEJICHUE U TIOCTYIKH CBOMX TOBAPUINEH C IMTO3UITUU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIEACTBUN TIOCTYIIKOB;

4) eHHOCTel HAYYHOT 0 TO3HAHUSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUECKHX ITPEJICTaBIeHU 00 nH(pOpMaIuy, HHPOPMAIIMOHHBIX MpoIeccax U MH(OPMAIMOHHBIX TEXHOJIOTUSX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MTPAKTHKHU M COCTABIISIONIMX 0a30BYHO OCHOBY JIJIsl IOHUMAaHMSI CYIIIHOCTH HAYYHOH KapTHHBI MUPA;

WHTEpEeC K OOYYCHHWIO W TMO3HAHUIO, JTI0003HATEIHPHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOPY HATPABIICHHOCTH M YPOBHS
0OyJeHMsI B TaTbHEHTIIEM;



OBJIAJICHUE OCHOBHBIMM HAaBbIKAMH HCCJIEJOBAaTENbCKON JESTENBbHOCTH, YCTaHOBKA HAa OCMBICJICHUE OINbITa, HAONIOJACHUH, MOCTYNKOB M CTPEMIICHHE
COBEpPLLUEHCTBOBATH IYTH AOCTHKEHUSI MHAMBUIYAJIIBHOTO M KOJIJIEKTUBHOIO OJIaronoyus;

c(OpMHUPOBAaHHOCTb HH()OPMALIMOHHOM KyJBTYPbl, B TOM YHCJEC HABBIKOB CaMOCTOATEJBHONW pabOThl ¢ y4eOHBIMH TEKCTAMH, CHPABOYHOM JIUTEPATYPOM,
Pa3HOOOpa3HBIMU CpeICTBAMU MH()OPMAIIMOHHBIX TEXHOJIOTHH, a TaKk)Ke YMEHHS CaMOCTOSITEIIbHO ONPEACIATh LEIH CBOCrO 00y4eHUsI, CTaBUTh U (OPMYIMPOBATD IS
ceOs1 HOBBIE 331241 B yu€0e 1 I03HABAaTEIbHON AEATEIILHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOCH [I03HABATEIbHOMN NESITENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH YKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO, YCTAaHOBKA Ha 3J0POBBIH 00pa3 >KM3HH, B TOM YHCIEC M 332 CUET OCBOCHHS U
co0OuozieHust TpeOoBaHuil 0e30MaCHOM IKCIUTyaTallui CPEeICTB MHPOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOro BOCIIUTAHUS:

WHTEpEC K MPaKTHYECKOMY U3Y4YCHHUIO Mpodeccuii u Tpyaa B cdepax npoecCHOHANBHON e TENbHOCTH, CBA3aHHBIX ¢ MHPOPMATUKON, MPOrPaMMHUPOBAHUEM H
I/IH(bOpMaHI/IOHHI)IMI/I TCXHOJIOTUAMHA, OCHOBAHHBIMHA Ha JOCTHIKCHUAX HAYKU I/IH(I)OpMaTI/IKI/I 1 HAYYHO-TCXHHUYCCKOI'O IIpOorpecca;

OCO3HAHHBIA BBIOOP W TOCTPOEHHE WHAMBUAYAIBHON TpPaeKTOpUH OOpa30BaHMs M SKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HMHTEPECOB U
MOTpeOHOCTEH;

7) 3K0JI0rH4eCKOro BOCHUTAHHUS:

OCO3HAHUE TJ00aJBHOTO XapakTepa 3KOJIOTHYECKUX MpodjJeM M MyTeH MX pelieHus, B TOM 4YHCIe C Y4ETOM BO3MOXKHOCTEH HH()OPMAIMOHHBIX U
KOMMYHHMKALIMOHHBIX TEXHOJIOTHA;

8) ananTauuu o0yyarouerocs K M3MeHsIIOIIMMCSI YCJIOBUSIM COLMAIbHOI U PUPOIHON Cpebl:

OCBOCHHE OOYYAIOLIMMUCS COIMAJIBHOTO OMbITa, OCHOBHBIX COLHMAIBHBIX POJICH, COOTBETCTBYIOIIUX BEAYIIEH MAEATEILHOCTH BO3pacTa, HOPM M IPaBHI
00IIECTBEHHOT0 TIOBEACHUsI, ()OPM COLMAIBHON JKU3HH B IPYIINIaxX ¥ cO00LIecTBaX, B TOM YHCIIE CYIIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHHS MPOTPAMMEBI 10 MH(POPMATHKE OTPAKAIOT OBJAJICHUE YHHBEPCAILHBIMH YYEOHBIMU JIEHCTBUSAMH — TI03HABATEIHHBIMHU,
KOMMYHHUKATUBHBIMH, PETYJISATHBHBIMHU.

IMo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe TeiicTBUS

ba3oBble jJjoruueckue geiicTBUs:

YMEHHE OTPEIENATh MOHITHS, CO3/IaBaTh OOOOIIEHUS, YCTaHABIMBATh AHAIOTUH, KIACCU(PHUIIMPOBATH, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS
KHaCCI/I(l)I/IKaI_[I/II/I, YCTaHaBJIMBATh NMPUYUMHHO-CJIICACTBCHHLIC CBA3U, CTPOUTL JIOTMYCCKUC PACCYXKIACHUA, ACIaTb YMO3AaKJIIOUCHUA (HH}IyKTI/IBHBIe, ACAYKTUBHBIC W II0
aHAJIOTHH) U BBIBOJIBI;

YMEHHE CO3/aBaTh, IPUMEHSTh U IPEOOPa30BLIBATH 3HAKH U CUMBOJIBI, MOJICIIH M CXEMBbI JIJIsl PEIICHUsT y4eOHBIX U TI03HABATEIbHBIX 33]1a4;

CaMOCTOSITeIbHO BhIOMpATh CIOCOO pelieHus y4eOHOU 3aiayu (CpaBHHBATh HECKOJIBKO BapHaHTOB PEIICHHS, BHIOMpATh HamOoyiee MOIXOSAIINN C y4ETOM
CaMOCTOSITEIIHHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble uccienoBarTe/bCKue AeliCTBUS:

(hopMyITUpOBaTh BOIPOCHI, (PUKCHUPYIOLINE Pa3pblB MEXKIY peajlbHBIM M JKEIATCIbHBIM COCTOSHHEM CHUTyalluH, 00BbEKTa, MU CaMOCTOSTEIBHO YCTaHABJIMBATh
HMCKOMOE U JTAaHHOE;

OLICHHBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTHh HH(OPMAIIHUIO, TOJYYCHHYO B X0/ UCCIICI0BaHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHIIIee Pa3BUTHE IMPOIECCOB, COOBITUH M WX TOCJCICTBUS B aHAJIOTMYHBIX WM CXOJHBIX CHUTYallUsX, & TaKXKe BBIIBUTATH
MIPECAIIOJIOXKCHUA 06 HX pa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pa6ota ¢ unpopmanueii:



BBISIBJISITH JICUITUT WHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JIJIsl PEIICHHUS TIOCTABICHHOM 33/1a4H;

MPUMEHSITh Pa3IMYHbIE METOJbl, HHCTPYMEHTBI M 3aIPOCHI MPH MOUCKE ¥ 0TOOpEe WHPOPMAIIUH MIIH JAHHBIX U3 UCTOUYHHUKOB C YUYETOM MPEIOKCHHON yueOHOM
3a]1auu U 33/IaHHBIX KPUTEPHUCB;

BBIOMpATh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX BUJIOB H (DOPM TIPEICTABIICHUS;

CaMOCTOSITEIIBHO BBIOMPATh OMTUMAIBHYIO (HOpMY MPEACTABICHUST WHPOPMAIUM U WILTIOCTPUPOBATH pelllaeMble 33]]aud HECIOXHBIMUA CXEMaMH, JHarpaMMaMH,
HWHOH TpadUKOH 1 X KOMOWHAITUSIMH;

OIICHUBATh HAIEKHOCTh HH(DOPMAIIUU 110 KPUTEPHSIM, TIPEUIOKESHHBIM YUUTEIIEM WK CHOPMYTUPOBAHHBIM CAMOCTOSTEIBHO;

3¢ (hEeKTUBHO 3aIOMUHATH U CUCTEMAaTU3UPOBATh UH(POPMAIIHIO.

KoMMyHnkaTHBHBIE YHUBepcaJIbHbIe y4eOHbIe el cTBUS

OO0menue:

COIIOCTABJISATh CBOM CYXKJICHUS C CY>KICHUSAMH IPYTUX Y4aCTHUKOB AMAI0ora, OOHapyKUBaTh Pa3inune U CXOACTBO IMO3ULIMIA;

yOJINYHO MPECTABIIATH PE3yIbTAaThl BBIITOJHEHHOTO OIBITA (IKCIEPUMEHTA, HCCIIEJOBAHMS, IPOCKTA);

CaMOCTOATCIBHO BLI6I/IpaTb (bopMaT BBICTYIIJICHUS C y‘-IéTOM 3aaa4 Mpe3CHTaluu U 0COOEHHOCTEN AyJAUTOpUU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U
MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAaHNEM MIUTIOCTPATHBHBIX MAaTEPHAJIOB.

CoBMecTHas 1eSITeJILHOCTD (COTPYAHMYECTBO):

MOHUMATh W HWCIOJb30BaTh MPEHMYIIECTBA KOMAaHJHOH M HMHIAMBHIYaIbHOW pabOThl MPH pEIIeHHMH KOHKPETHOHW MNpoOJeMbl, B TOM 4YHCIE NPH CO3JIAHHH
WHPOPMALTUOHHOTO MPOYKTA;

MPUHUMATH 1IEJIb COBMECTHOW MH()OPMAIMOHHON AEATeNILHOCTH 10 cOopy, 00paboTke, nepeaaye, GopMann3auui HHPOPMALUH, KOJUIEKTUBHO CTPOUTH ACHCTBUS
0 €€ JOCTHKEHHUIO: PACIIPEIeNITh POJIH, JOrOBAPUBAThCS, OOCYKAATh MPOIECC U PE3yIbTaT COBMECTHOM padOTHI;

BBITIOJIHSITH CBOIO 4acTh paboThl ¢ MH(popMmanmed wiu WHGOPMAIMOHHBIM TMPOAYKTOM, JOCTUTAs KadeCTBEHHOTO pe3yibTaTa MO CBOEMY HAIpPAaBICHHIO H
KOOPAWHUPYS CBOU JEHCTBHUS C JPYTUMH WICHAMH KOMaH]IbI;

OLIEHMBATh KAYECTBO CBOET0 BKJIa/1a B 0OLIMi HH()OPMAIIMOHHBIM MPOILYKT MO0 KPUTEPUSIM, CAMOCTOSITENILHO chOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS;

CpaBHUBATh PE3YyJIbTAThI C HCXOI{HOP'I 33}13‘16171 1 BKJIAJ KQXA0ro 4jieHa KOMaHAbl B JOCTHXCHUE PE3YJIbTATOB, PAa3ACIATh C(bepy OTBETCTBCHHOCTU U IIPOSABJIATH
TOTOBHOCTH K MPEJOCTABICHUIO OTUYETA MEPE]] TPYIITION.

PeryasiTuBHbIe yHUBepcadbHbIE yueOHbIE AeficTBUS

Camoopranuszanus:

BBISIBIISITH B )KM3HEHHBIX M YUEOHBIX CUTYaLUsIX POOJIEMBI, TPEOYIOLIHNE PELICHUS;

OPHEHTHPOBATHCS B PA3JIMUHBIX MTOJIX0/1aX K MPUHATHIO PEHICHUH (MHIUBHUlyalbHOE NPUHATHE PELICHUH, IPUHATHE PELICHUH B IPYIIIeE);

CaMOCTOSITETIHHO COCTaBIISTh QJITOPUTM pEIIeHUs 3a1aud (WJIM €ro 4YacTh), BBHIOMpATh CIOCO0 pemieHus y4eOHOW 3a1adi ¢ Y4ETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh NpeiaraeMble BapUaHThl peILICHU;

COCTaBIIAITH IUIAH JACHCTBUH (TUIaH peanu3alyd HAMEUYEHHOTO alrOpUTMa PELICHUs), KOPPEKTUPOBATH NMPEIUIOKEHHBIN aIrOPUTM C yYETOM IOJYUYEHUS HOBBIX
3HaHWI 00 M3y4aeMOM O0OBEKTE;

JieNiaTh BEIOOP B YCIIOBUSIX TIPOTUBOPEUNBON MH(OpMAIHK 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpOJIb (peduiexcust):

BJIAJIETh CIIOCO0aMU CAMOKOHTPOJISI, CAMOMOTHBAIIMHU H Pe(IIeKCHH;

JlaBaTh OLEHKY CUTYaIlUH U TpejiaraTh IiaH eé H3MEHeHHUST;



YUUTHIBATh KOHTEKCT W MPEABUACTH TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh NPH DPELICHUM YYeOHOW 3aiayd, aJanTHpOBaTh pPEHICHHE K MEHSIOUIUMCS
00CTOSATENLCTBAM;

OOBSICHATH IIPUYMHBI JOCTHKEHUS (HEIOCTMKEHHS) Pe3yIbTaTOB MH(DOPMAIIMOHHON AEATENbHOCTH, JaBaTh OLIEHKY HNPUOOPETEHHOMY OIBITY, YMETh HaXOIWUTh
MO3UTUBHOE B MPOU30LIEAIIEH CUTYaIUH;

BHOCUTb KOPPEKTHUBBI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, U3MEHUBIINXCS CUTYaLlUi, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIN U YCIOBUSIM.

OMOUMOHAJIBLHBIN HHTEJIEKT:

CTaBUTH ce0s HA MECTO IPYTrOro YeloBeKa, IOHUMAaTh MOTUBBI M HAMEPEHHS APYTOTro.

IIpunsitue ceds1 U APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JIaXKe B YCIOBHUSIX OTKPBITOTO JJOCTYMA K JIOOBIM 00bEMaM HH(POPMALIUH.

HNPEAMETHBIE PE3YJIbTATBI

K koHIty oOyueHust B 7 kjacce y o0y4Jaroierocs OyayT copMUpOBaHbI CISAYIOIINE YMECHUS:

MOSICHATh Ha MPHUMEPAX CMBICH MOHATHH «HH(DOpMAaIHs», «MH(GOPMAIMOHHBIN Mpolece», «o0padoTka WHPOPMAIUN», «XpaHeHUe HH(OpMaImy, «repeaayda
nH(pOpMAITHN;

KOAMUPOBATh U ACKOAUPOBATH COO6H1€HI/I$I I10 3aJaHHbIM ITpaBWJIaM, JEMOHCTPHUPOBATH TIOHUMAHNUEC OCHOBHBLIX MPUHIIUIIOB KOJAWPOBAHUS I/IH(bOpMa]_[I/H/I pa3HH‘IHOI>i
MPUPOABI (TEKCTOBOH, rpaduecKoi, ayino);

CpaBHUBATH JIJTMHBI COOOIICHUH, 3aNMCAHHBIX B PA3IMYHBIX al(aBUTaX, ONMEPUPOBATH SAUHUIIAMU U3MEPEHUS] HHPOPMAIIMOHHOTO 00bEMA U CKOPOCTH Mepeaun
JIAHHBIX;

OLIEHMBAThH M CPABHUBATH Pa3MEPhl TEKCTOBBIX, IPapUUECKUX, 3BYKOBBIX (DailyioB 1 BHIc0(aiIIoB;

MPUBOJIUTH MTPUMEPBI COBPEMEHHbBIX YCTPONCTB XpaHEHUsI U repeiaud HHPOpMAIIUU, CPABHUBATH UX KOJUUECTBEHHbBIE XapaKTEPUCTUKY;

BBIJICJIATH OCHOBHBIE TAIbl B UCTOPUHU U TIOHUMATh TEH/ICHIIMH PAa3BUTHS KOMIIBIOTEPOB M MPOrPAMMHOI0 00ECTICUCHHS;

oJiy4aTb M HCIIOJIB30BATH I/IH(I)OpMaHI/IIO 0 XapaKTCPUCTUKaxX MEPCOHAJIBHOI'O KOMIIBIOTEpAa M €ro0 OCHOBHLIX 3JICMCHTaXx (Hpoueccop, ornepaTvBHAasA IMaMAThb,
JIOJITOBPEMEHHAs IaMsITh, yCTPONUCTBA BBOJIa-BHIBO/IA);

COOTHOCHTH XapaKTEPUCTUKU KOMITBIOTEPA C 3a/1a4aMH, PEIIAeMbIMHU C €r0 MOMOIIBIO;

OPHMEHTHUPOBAThCS B MEPAPXMUECCKOH CTPYKType (ailjioBoil crcTeMbl (3amKChiBaTh TMOJMIHOE MM (aiina (karanora), myTh K (aiiny (kKaTajaory) mo MMEromeMycs
OMHUCaHuI0 (ailIoBOil CTPYKTYPhI HEKOTOPOTO HHPOPMAIIMOHHOTO HOCUTEIIs );

paboTarth ¢ (ailoBOil CHCTEMO EPCOHAILHOTO KOMIIBIOTEPA C MCHOJIBb30BaHUEM Ipadueckoro MHTepdeiica, a UMEHHO: CO3aBaTh, KOMPOBATh, IEPEMEILATh,
MEPEUMECHOBBIBATh, Y/ATSATh U ApXUBUPOBATH (ailiibl M KATAIIOTH, UCTIOJIb30BATh AHTUBUPYCHYIO MTPOrPaMMY;

[PEACTABIISITh PE3YJIbTATHI CBOEH IEATEIBHOCTH B BUJI€ CTPYKTYPUPOBAHHBIX HJUIFOCTPUPOBAHHBIX JOKYMEHTOB, MYJbTUMEUNHBIX IIPE3CHTALUI;

uckate MHpopManuoo B MHTEpHETE (B TOM YHCIIE, IO KIFOYEBBIM CJIOBaM, MO W300paKeHUIO), KPUTHYECKU OTHOCHTHCA K HAiJICHHOW MH(OpPMAIMK, OCO3HABas
ONACHOCTb ISl IMYHOCTH U O0IIECTBA pacipoCTpaHEHHs BPEJIOHOCHON HH(POPMAIIUK, B TOM YUCIIE IKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHMMATh CTPYKTYPY aJIpecoB BeO-pecypcos;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIHIA;

cobOroath TpeOOBaHMs 0E30MaCHON IKCILUTyaTallul TeXHHYECKUX CPEJICTB MH()OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJIOTHH, COOIOATh CETEBOM ITHKET,
0a30BbIe HOPMbI HHPOPMAIIOHHOM dTHKH U MpaBa Mpu padoTe ¢ MPUIIOKEHUSIMH Ha JIIOOBIX ycTpoiicTBax U B IHTepHETe, BEIOMPATh Oe30IacHbIe CTpATEr MK IOBEACHUS B
cerw,



MPUMCHATH MCTOABI HpO(bI/IJ'IaKTI/IKI/I HCTraTUBHOI'O BJIMAHUA CPCICTB I/IH(bOpMaIII/IOHHLIX 1 KOMMYHUKAIITMUOHHBIX TCXHOJIOTHUH Ha 3J0POBLEC IMOJIB30BATECIIA.

K xoniy oOyuenus B 8 kiacce y ooyqaromerocst 0yayT copMHpOBaHbI CIEAYIONINE YMEHUS:

MOSICHATH HAa MMPUMEPAX Pa3nyiusi MKy MO3UIMOHHBIMU U HETIO3UIIMOHHBIMU CHCTEMaMH CUHCIICHUS;

3amHUCHIBaTh M CPaBHUBATH Teible gucia ot 0 1o 1024 B pa3nUYIHBIX MO3UIIMOHHBIX CHCTEMaX CUHUCICHUS (C OCHOBAHUAMH 2, 8, 16), BRITONHITH apu(PMETHICCKHE
oIlepaLuy HaJl HUMU;

PacKpBIBaTh CMBICT MTOHSATHH «BBICKa3bIBAHUEY, «JIOTMUYECKasl OTIEPALIUS», «JIOTHUYECKOE BBIPAKECHHE;

3allUCHIBaTh JIOTHUECKHE BBIPAKCHUSI C HMCIIOIb30BAHUEM [U3BIOHKIMM, KOHBIOHKIMHA W OTPULAHUS, ONPEACISITh MCTHHHOCTH JIOTMYECKUX BBIPAKEHUH, ecin
M3BECTHBI 3HAYCHUSI HICTUHHOCTH BXO/SIIIUX B HET'O IIEPEMEHHBIX, CTPOUTH TaOJIMIIbl HCTUHHOCTH AJISl IOTHYECKHUX BBIPAKEHUIL;

PacKpBIBATh CMBICI MOHATHH «UCTIONHUTEIbY, «AITOPUTM», «IIpOrpaMMay, TOHUMas PazHHIly MEXKAy yrnoTpeOJIeHHEeM 3TUX TEPMHHOB B OOBIJCHHOW peud U B
WHpOPMATHKE;

OIMCBHIBATh AITOPUTM PEILEHMS 3a0a4y Pa3INUHbIMU CIIOCOOaMH, B TOM YHUCIIE B BUAE OJIOK-CXEMBI;

COCTAaBIISITh, BBIIONHATH BPYUHYIO H Ha KOMIIBIOTEPE HECIOKHBIEC aJITOPUTMBI C HUCIIOJIb30BAaHUEM BETBJICHUI U LUKJIOB AJIS1 YIIPABICHUS UCHIOJIHUTEISMH, TAKUMHU
kak PoOor, Uepenaiiika, YepTEéxKHIK;

WCTIOJIb30BaTh KOHCTaHThl M IMEPEMEHHBIC PA3IMYHBIX THUIOB (YUCIOBBIX, JOI'MYECKHX, CHUMBOJIbHBIX), & TAKXKE COJCp)KAIlMe HMX BBIPAKEHHS, HCIIOJIb30BAaTh
OIIepaTop MPHUCBANBAHNS;

WCTIONB30BaTh MPU pa3paboTKe MPOrpaMM JIOTHYECKHUE 3HAUCHHMS, OTIEPAIIH U BEIPAKCHUS C HIMU;

AHaJM3UPOBATH MPEJJIOKEHHBIE aIlTOPUTMBI, B TOM YHCIIE ONPECIATh, KAKUE Pe3yIbTaThl BO3MOXKHBI TIPHU 38JAHHOM MHOECTBE HCXO/IHBIX 3HAYCHHUH;

co3/laBaTh M OTJIAXKMBATh NMPOrpaMMbl Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#, LlkonbHblii ANropuTMUUYECKHH SI3BIK),
peanu3yrolire HeCJI0KHbIe aTOPUTMBI 00pabOTKH YHCIIOBBIX JAHHBIX C UCIIOJIb30BAHMEM IIMKJIOB M BETBJICHUI, B TOM 4YHCIE peajM3yIOIIMe MPOBEPKY JCITUMOCTH
OJTHOTO IIEJIOTO YKClia Ha JIPYroe, MPOBEPKY HATYpaILHOT'O YMCIIa Ha IPOCTOTY, BhIZENCHHS (P U3 HATYPaIbHOTO YHCIA.

K xonny oOyuenus B 9 kinacce y odyuatomierocsi 0yayT chopMHUpPOBaHBI CIIEAYIOIINE YMECHUSI:

pa3buBaTh 3a/1a4M Ha IOJ3a/a4yl, COCTaBJATh, BBIMONHATH BPYUYHYIO M Ha KOMIBIOTEpE HECJOXHBIE aJTOPUTMbI C HCIOJIB30BAHMEM BETBIICHWH, IHMKIOB U
BCIIOMOTATEJbHBIX allTOPUTMOB ISl YIIPABICHHS UCTIOIHUTEISIMU, TaKUMU Kak Pobot, Uepenanika, YepTéKHIK;

COCTABIISITh M OTJIAXHUBATH IPOTPAMMBI, PEATU3YIOIINE THUIIOBBIE aITOPUTMbI 00PaOOTKH YMCIOBBIX MOCIE0BATEILHOCTENH MM OHOMEPHBIX YMCIOBBIX MAaCCHBOB
(TIOMCK MaKCUMYyMOB, MUHUMYMOB, CYMMBbI WJIM KOJTMYECTBA DIIEMEHTOB C 3aJIaHHBIMHU CBOWCTBaMH) Ha OJIHOM W3 sI3bIKOB nporpammupoBanus (Python, C++, [Nackaib,
Java, C#, llIkonpHbIi AMropuTMHUUecKuil SI3bIK);

PacKpBIBaTh CMBICI MOHSATHHA «MOJENb», «MOICIUPOBAHUEY, ONPEICIATh BHJBI MOJICJICH, OLEHUBATh aJIeKBATHOCTh MOJIEIN MOJICIIUPYEMOMY OOBEKTY M LIEISIM
MOJIETTMPOBAaHMS;

WCIIONIb30BaTh IPadbl U IepeBbs I MOJIETUPOBAHNS CUCTEM CETEBOW U HEPApXUUECKOM CTPYKTYphI, HAXOAUTh KpaTdaliinii myTh B rpade;

BBIOMpAaTh cIoco0 TpEeACTaBICHHUS MAaHHBIX B COOTBETCTBHM C IIOCTABJICHHOW 3ajaueld (Tabmumpl, cXeMbl, Tpaduku, AuarpaMmbl) C HCIIOJIb30BaHUEM
COOTBETCTBYIOIIMX MTPOrPAMMHBIX CPEACTB 00PaOOTKH JaHHBIX;

WCTIOJIB30BaTh JJIEKTPOHHBIC TAaONUIBI JiIsl 00paOOTKM, aHallM3a M BU3yalM3alldd YHCIOBBIX JIAHHBIX, B TOM YHCIIE C BBIJCIICHHEM Juarna3oHa TaOIuIbl U
YIIOPSTOYMBAHUEM (COPTHUPOBKOM) €T0 JIEMEHTOB;

co3/laBaTh M NMPHUMEHSTH B JJIEKTPOHHBIX TaOMMUIAx (GOpMyJibl Uil PacyéToOB C HMCIIOIb30BAHMEM BCTPOCHHBIX apupMeTHYecKuX (QyHKIMHA (CyMMHpPOBAHUE U
MoJICUET 3HAUYCHU, OTBEUAIOIINX 33/IaHHOMY YCJIOBHIO, CpeJiHee apu(MEeTHIeCKOe, MIOMCK MaKCUMAaIbHOTO ¥ MUHUMAJILHOTO 3HAYCHHS), aOCOIOTHOM, OTHOCHTEIBHOM,
CMELIaHHOW ajpecanuy;



WCTIONBb30BaTh AJIEKTPOHHBIC TAOIUIIBI TSl YUCICHHOTO MOJICITUPOBAHUS B TPOCTHIX 3a/1a4ax U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

WCTIOJIb30BaTh COBPEMEHHbIC HHTEPHET-CEPBUCHI (B TOM YHCJIe KOMMYHUKAIIMOHHBIC CEPBHCHI, 00IauHble XPAHWINIIA JIAHHBIX, OHJIAWH-IPOTPaMMBbI (TEKCTOBBIC U
rpaduyecKue perakTophl, Cpenbl pa3padoTKH)) B y4eOHOM 1 TIOBCETHEBHON €ATEIHHOCTH;

MPUBOJIUTH TPUMEPHI HCIIOIB30BaHUS T€OMH()OPMAIIMOHHBIX CEPBUCOB, CEPBUCOB TOCYAaPCTBEHHBIX YCIIYT, 00pa3oBaTeNbHbIX cepBUcOB MHTepHETa B Y4eOHOH 1
MOBCEIHEBHOMW JICATEILHOCTH;

WCTIOJIB30BaTh Pa3InYHbIC CPEACTBA 3AIUTHI OT BPEAOHOCHOTO TIPOIPAMMHOTO 00ECIICUCHNS, 3aIUINATh TEPCOHATBHYI0 HHPOPMAIIUIO OT HECAHKI[HOHUPOBAHHOTO
JOCTyNa W €ro MOCHeJICTBHH (pa3rialleHusi, MOJAMEHBI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHUECKHUX M COLHAJIbHO-TICUXOJOTHYECKUX aCIeKTOB
ucTonb30BaHus cetu MHTepHeT (ceTeBasi aHOHUMHOCTD, IU(POBOIA Clle/1, Ay TECHTHYHOCTh CyOBEKTOB M PECYPCOB, OIIACHOCTH BPEIOHOCHOTO KOAA);

pacro3HaBaTh MOMBITKH M MPEIYNPEKAATh BOBICUCHUE ceOsl U OKPYKAIONIMX B JICCTPYKTUBHBIE W KPUMHHAIbHBIE (DOPMBI CETEBOW AKTUBHOCTH (B TOM YHCIIC
KHOepOyIUTMHT, (DUILIUHT).

COJEPKAHHUE (I1IO 'OJAM OBYYEHMUA)
7 KJIACC
u¢poBasi rpaMOTHOCTH

KoMnbroTep — yHuBepcajibHOe YCTPOIMCTBO 00pad0TKU JAHHBIX

Kommnbrorep — yHHMBEpcalbHOE BBIYHCIHMTEIBHOE YCTPOIMCTBO, padoTaroliee Mo mporpamme. THIBI KOMIIBIOTEPOB: MEPCOHAIBHBIC KOMIIBIOTEPBI, BCTPOCHHBIC
KOMIIBIOTEPBI, CYNEePKOMITbIOTEPEl. MOOMIIBHBIE YCTPOHCTBA.

OcHOBHbIE KOMIIOHEHTHI KOMITbIOTEpa U UX HazHaudeHue. [Iponeccop. OneparuBHas U JOJITOBPEMEHHAs MaMsTh. Y CTpOiicTBa BBO/A U BbIBoJia. CEeHCOPHBIN BBOJ,
JaTYUKH MOOMIIBHBIX YCTPOMCTB, CPe/ICTBA OMOMETPUIECKOH ayTeHTH()UKALIH.

Hcropusi pa3BuTHS KOMIIBIOTEPOB M HporpamMmHoro obecrnedenusi. [lokonenust kommbioTepoB. CoOBpeMEHHbIE TEHJICHIIMU Pa3BUTHSL KOMIILIOTEPOB.
CynepKoOMIBIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[lepconanbhelii KoMnbioTEp. [Iporeccop n ero xapakTepucTUKU (TaKTOBasi 4acTOTa, pa3psiiHOCTh). OnepaTuBHas namsTh. [loiaroBpeMeHHas namsTh. Y CTPOHCTBa
BBOJIa ¥ BbIBOZIa. OOBEM XPaHUMBIX JIAHHBIX (OIlepaTHBHAS MTAMSTh KOMIIBIOTEPA, JKECTKUH U TBEPIOTEILHBIN JIUCK, TOCTOSTHHAS MaMSITh CMapTOHa) U CKOPOCTh JIOCTYTIa
JUTS pa3NIMYHBIX BUJIOB HOCUTEJEH.

Texnuka 6e30MaCHOCTH U MpaBUiIa paboThl HA KOMITBIOTEPE.

IIporpaMmbl 1 1aHHbIE

[Iporpammuoe oOecrmeuenne kommbioTepa. [IpukimagHoe mporpamMmmHoe obecriedeHue. CucteMHOe mporpamMmHoe oOecriedeHre. CHCTEMBI MPOrpaMMHUPOBAHUS.
[IpaBoBast oxpaHa mporpamMM U JaHHbIX. becruiaTHble U yclioBHO-OecmiiaTHbie iporpaMmbl. CBOOOIHOE IPOrpaMMHOE 0OecIieUeHuE.

@aiinbl 1 nanku (karanorn). [IpuHumns! noctpoenus dainossix cucteM. [lonHoe nms daitna (manku). [lyts k daiiny (nmanke). Padora ¢ daitiamu 1 kaTamoramMmu
Cpe/IcTBaMH OIEPAallMOHHON CHCTEMBI: CO3j1aHue, KOMMPOBaHKe, IepeMelleHre, IepeMMEeHOBaHue U ynaneHne GaiinoB u nanok (karanoro). Tumnbsl ¢aiinos. CBolicTBa
¢aiinos. XapakrepHble pazmepsl (HailyioB pa3IMYHbIX TUIOB (CTPaHMLA TEKCTA, JIEKTPOHHAsI KHUTa, poTorpadus, 3auch ECHH, BUICOKIIHUIL, TOTHOMETPAXHBIN (Qritbm).
ApxuBauus gaHHbIX. Mcnons3oBanue nporpaMMm-apxuBaTopoB. Daiinoseiii menemkep. [lonck daitnos cpeacTBaMu onepanroHHON CUCTEMBI.

KommbroTepHble BUPYChI U APYTHE BPEJOHOCHBIE TPOTpaMMbl. [IporpaMmBbl AJis 3aIIUTHI OT BUPYCOB.

KomnbloTepHsbie ceTu

OObenunenne kommbloTepoB B ceth. Cerb Murepner. BeO-crpanuna, BeO-caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. IlomckoBbie cuctemsl. [lomck
WHPOPMAITUH 10 KIFOUEBBIM CIIOBaM U 10 W300paxeHuto. JlocToBepHOCTh HHPOPMAIINH, TIOTy4YeHHOH u3 HTepHeTa.

CoBpeMeHHBIE CEPBHUCH HHTEPHET-KOMMYHHKAITHH.



CeteBoii aTHKeT, 6230BbIC HOPMBI HH()OPMAIIMOHHOM ATUKHU U IIpaBa npu padote B MuTepHere. Ctparernn OezonacHoro noseneHus B MHrepHere.

TeopeTnueckne 0CHOBbI MH(POPMATHKHU

Nudopmanus u uHPopMaAUNOHHbIE MPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX MOHITHH COBPEMEHHOW HAYKH.

Wndopmanust Kak CBeleHMs, MpeIHa3HAYCHHBIE JUIsI BOCHPUATHS YEJIOBEKOM, M HH(pOpManMs Kak JaHHbIE, KOTOpbIE MOTYT OBITh 00paOoTaHbI
ABTOMATU3UPOBAHHOU CUCTEMOM.

JIMCKpeTHOCTh TaHHBIX. BO3MOKHOCTD OMMCaHMsl HEMPEPBHIBHBIX 00BEKTOB M MPOIIECCOB C MOMOIIBIO AUCKPETHBIX JaHHBIX.

HNudopmanmoHHbIe MPOLECCHl — MPOIECCH, CBI3aHHBIC C XpaHEHUEM, IPe00pa30BaHMEM U TIepeadeii JaHHbIX.

IIpeacraBiaenue uagopmaumnu

CumBoi. Andasut. MomrHocTs andasura. PaznooOpasue s3pikoB 1 andaButoB. EcTecTBeHHBIC M (hOpMajbHbBIE SI3bIKH. AN(ABUT TEKCTOB Ha PYCCKOM SI3BIKE.
JiBonunbiii andasut. KommuecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHANNI) PUKCHPOBAaHHOH JJMHBI B IBOMYHOM alidasure. [IpeodpazoBanue modoro andasuta K
nBonyHOMY. KonuecTBO pa3anyHbIX CJI0B (PUKCHPOBAHHOW AJIMHBI B andaBuTe onpenenéHHON MOIIHOCTH.

KoanpoBanue cuMBOJIOB 01HOTO ali(haBUTa C TOMOILBIO KOJOBBIX CJIOB B IpyroM andasute, KoxoBas Ta0iIuLa, JeKOIUPOBAHUE.

JBonunsiii kon. [IpencraBienue JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM aliaBUTE.

WudopmanuonHblii 00bEM TaHHBIX. bUT — MUHMManbHAs eIMHMLA KOJMYecTBAa MH(OpMAnMKU — JBOWYHBIA paspsia. EnuHuIbl n3MepeHus WHGOPMALUOHHOTO
00BbEMa maHHbIX. but, 0aliT, KuI00alT, MeradanT, rUradamT.

CkopocTh niepeiauyl JaHHbIX. EAMHUIBI CKOPOCTH Nepejaun JaHHBIX.

KonmupoBanue TtekcroB. PaBHomepnblii kon. HepaBnomepnsbiii kon. KoampoBka ASCII. BocbmubOutHbie koaupoBku. [lomstue o kommpokax UNICODE.
JlekoaupoBaHue COOOIIEHUH ¢ UCIOIb30BaHUEM PAaBHOMEPHOTO M HEPAaBHOMEPHOTo Koja. MHpopMamoHHbIH 00BEM TEKCTA.

Hckaxxenne nHGOpMaIUK IPU TIepeiaye.

Oouiee npescraBieHre o0 U(GPOBOM MPEJICTABICHUH ay JMOBU3YaTbHBIX U JJPYTUX HEIIPEPBIBHBIX JaHHBIX.

Konuposanwue 1iseta. l{BeroBsie Mmonenu. Moxens RGB. I'myouna kogupoBanus. [lamuTpa.

PactpoBoe 1 BekTOpHOE npeacTaBieHne nzoodpaxenuil. [lukcens. Onenka nunpopMamoHHOro 00bEMa rpaduIeckux JaHHBIX I PACTPOBOTO H300pasKeHHUS.

Koauposanwue 3Byka. PazpsinHocTs 1 yacTora 3anucu. KonnyecTBo KaHaIOB 3alUCH.

O1ieHKa KOJTMUECTBEHHBIX TAPaMETPOB, CBSI3aHHBIX C MPEJICTABICHUEM H XpPAaHEHUEM 3BYKOBBIX (haiiioB.

HNudopmanmoHHbie TEXHOJIOTHH

TexcToBBIE JOKYMEHTBI

TekcToBbIE IOKYMEHTBI U HX CTPYKTYPHBIC DJIEMEHTHI (CTpaHuIIa, ad3all, CTPOKa, CII0OBO, CUMBOJI).

TexcToBBIi Mpoeccop — MHCTPYMEHT CO3[aHMs, PElaKTUPOBAaHUS U (opMaTHpoBaHUs TeKCTOB. IIpaBuia HaOopa Tekcra. PemaktupoBanue Tekcra. CBoiicTBa
cumBouioB. Lpudt. Tunsl mpudToB (pydneHsle, ¢ 3aceukaMu, MOHOIIMpPUHHBIE). [lomyxupHoe M KypcuBHOe HauepTanue. CBoiicTBa a03aleB: IpaHMLbI, a03aIHbIHI
OTCTYII, UHTEpBall, BeipaBHUBaHue. [lapamerpsl crpanuibl. CTuiieBoe GopMaTupoBaHue.

CrpykTypupoBanue HH(GOpMAIMK C TOMOILBIO CIIUCKOB U Tabyul. MHOroypoBHEBbIe criucky. JloOaBieHue Tabauil B TEKCTOBBIE JOKYMEHTHI.

BcraBka m300pakeHUH B TEKCTOBBbIE JOKyMEHTHL. OOTexaHue n300pakeHHH TEKCTOM. BkitoueHne B TEKCTOBBIM JOKYMEHT Auarpamm, (Gopmys, HyMepanuu
CTpaHUI], KOJOHTUTYJIOB, CCBUIOK U IPYTHX AIIEMEHTOB.

[IpoBepka mpaBonmcanus. PaccranoBka mepeHocoB. ['oiocoBoi BBoA Tekcra. OnTudeckoe pacro3HaBaHue TekcTa. KommbroTepHslid nepeBoa. Mcmonbp3oBanue
cepBucoB MHTepHeTa st 00paboTKM TeKcTa.

KomnbrorepHas rpaguka

3HaKOMCTBO ¢ TpaduyeckumMu penakropamu. Pactposblie pucyHku. Vcnonb3oBanue rpadiuecKux MPUMHTHBOB.



Omnepaunu pegakTHpOBaHUs Tpaduyeckux OOBEKTOB, B TOM uucie HU(PpOoBBIX (oTorpaduii: m3MeHeHHE pa3mepa, oOpe3ka, MOBOPOT, OTpaKeHHE, padoTa C
o0yacTaMu (BBIIeNIEHUE, KOMUPOBAHKE, 3aJTMBKA I[BETOM ), KOPPEKIINS IIBETA, IPKOCTH M KOHTPACTHOCTH.

Bexropnas rpaduka. Co3ganne BEeKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEICTBAMH TEKCTOBOTO IPOIECCOpa WM APYTUX Mporpamm (MpriiokeHui). /loGaBnenne
BEKTOPHBIX PUCYHKOB B JOKYMEHTBHI.

MyJabTHMeEAUITHbIE Pe3eHTALUN

[loxroroBka MyIbTHMETUIHBIX TTpe3eHTannii. Craiia. JloOaBinenue Ha ciaii TekcTa U m300paxkeHuit. PaboTta ¢ HECKOMBKIMH ClTalijamMH.

JloGaBneHre Ha claiil ayAnOBU3YyaIbHBIX JAHHBIX. AHUMAIMsL. | HTIEpCCHUIKH.

8 KVIACC

Teopernyeckue 0CHOBbI HH(POPMATUKHU

Cucrembl cUMcCIeHUs

Henosunuonaele ¥ MO3UIMOHHBIE cucTeMbl cuncieHus. Andasur. OcHoBanue. Pa3pépuyras ¢opma 3amucu ymcia. [lepeBos B JeCATHUHYIO CUCTEMY YHCE,
3alACAaHHBIX B IPYTHX CHCTEMaX CUHCIICHHS.

Pumckast cuctema cHuCIeHHS.

JBouunas cuctema cumucienus. [lepeBon nensix gucen B mpenenax ot 0 mo 1024 B qouunyto cuctemy cuucieHus. BoceMepuunas cuctema cuucienus. [lepeson
YHCeN U3 BOCBMEPUYHON CHCTEMBI B IBOMYHYIO M JICCATUYHYIO CUCTeMBbI U oOpatHo. lllecTHanmarepudnas cuctema cuucienus. llepeBon uncen u3 mecTHAIIATEPUIHON
CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JIECATUIHYIO CHCTEMBI U 00PaTHO.

ApudmeTryeckue ornepanuy B IBOMYHON CUCTEME CUUCIICHUSI.

DJleMeHThI MaTeMaTH4YeCKOM JTOTMKH

Jlorndeckue BhICKa3biBaHMA. Jlorndeckre 3Ha4YeHHs BHICKA3bIBaHWA. DJIEMEHTapHBIE W COCTaBHBIE BBICKa3bIBaHUs. Jlormueckue orepanuu: «u» (KOHBIOHKIIUS,
JIOTUYECKOE YMHOKEHHE), «WI» (AU3BIOHKIHS, JIOTHYECKOE CIIOKEHHE), «He» (Jiornyeckoe oTpuuanue). [Ipuopurer gormueckux oneparuil. OnpeneneHre HCTUHHOCTH
COCTAaBHOT'O BbICKa3bIBaHUA, €CJIM H3BECTHBI 3HAYUCHHA HWCTUHHOCTU BXOAAHIUMX B HEr0 3JICMCHTAPHBIX BBICKa3bIBaHUM. Jlormueckue BBIPaXCHMHA. HpaBHna 3aI1ucu
JIOTUYECKHX BhIpakeHuH. [locTpoeHre Ta0nuil MCTHHHOCTH JIOTHYECKUX BBIPAKESHHI.

Jlorudeckue seMeHTh. 3HAKOMCTBO C JIOTHYECKHMMHA OCHOBAaMH KOMITBIOTEPA.

AJITOPUTMBI M TPOTPAMMHUPOBaHUE

HcnonHuTe M U ANTOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[onsitre anroputma. MicionmanTe M anropuTMOB. AJNITOPUTM KaK TUIAH YIPABICHHS UCTIOTHUTEIIEM.

CgoiicTBa anropurMa. CriocoObl 3aucu aJiropuT™a (CJIOBECHBIH, B BUJIE OJIOK-CXEMBI, IIporpamMmma).

AnroputmMudeckne KOHCTpYKIMH. KoHCTpyKIus «cienoBanuey. JInHelHslit anroputM. OrpaHiYeHHOCTh JIMHEHHBIX aIrOPUTMOB: HEBO3MOKHOCTD ITPEAYCMOTPETh
3aBHCHMOCTD I1OCJIEZI0BATEIILHOCTH BBIMOIHIEMbIX JEHCTBUN OT UCXO/IHBIX JaHHBIX.

KoHcTpyKkumst «BeTBiI€HHE»: MOJIHAs W HemodHass (opMbl. BBIMONHEHHE M HEBBINONHEHHE YCIOBUS (MCTUHHOCTH M JIOKHOCTH BbICKa3biBaHUs). IIpocThie n
COCTaBHBIE yCIIOBHSL.

KoHCTpyKIus «IIOBTOPEHUS»: LUKIIBI C 33JJaHHBIM YHCJIOM IIOBTOPEHUH, C YCIOBUEM BBIITOJHEHUS, C IEPEMEHHON IIUKJIA.

Pazpabotka juis popMabHOrO UCTIONHUTENS AJITOPUTMA, IPUBOAIIETO K TpeOyeMOMy pe3ylbTaTy MPH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECI0XKHBIX
AJITOPUTMOB C HUCIIOJIB30OBAHMWEM ILHUKIIOB U BETBIICHUU IJId yIIpaBJICHUA Q)OpMaHBHBIMI/I HCIIOJIHUTCISIMH, TaKUMH KaK PO6OT, qepenamKa, I‘IepTé)KHI/IK. Brimonnenne
AITOPUTMOB BPYUHYIO U Ha KOMITbIoTepe. CHHTaKCUYECKHE U JIOTHYEeCKHe OmnOKH. OTKa3bI.

SA3BIK MporpaMMHUpPOBaHUS

S3wik iporpammupoBanust (Python, C++, [Mackans, Java, C#, LlIkonbHbIi AnTOpUTMUYECKUi SI3BIK).

Cucrema mporpaMMHUPOBAHMSL: PEAKTOP TEKCTa MPOTPaMM, TPAHCIISATOP, OTIATIUK.



[lepemennas: Tum, ums, 3HaueHue. L{enble, BeliecTBEHHbIE U CUMBOJIbHBIE TIEPEMEHHBIE.

Omneparop npucBauBaHusi. Apu(MeTHUECKHE BBIPAKCHUS M HOPSJOK MX BblUMcieHMs. Onepanuu ¢ LEIbIMM YHCIAMU: LEIOYUCICHHOE AEJCHHE, OCTaTOK OT
JeTICHHUS.

Betsnenus. CocraBHble YCIIOBHSA (3alHCh JIOTHUYECKUX BBIPAKCHUH Ha M3Y4aeMOM SI3bIKE MPOrpaMMHUpoOBaHusl). HaxoxneHne MUHIMyMa U MakCUMyMa U3 JBYX,
TPEX M 4eThIpEX umcen. Pemenre KkBaapaTHOro ypaBHEHUS!, UMEIOILETO BEIIECTBCHHBIE KOPHH.

Juasorosast OTiaKa IpOrpaMM: MOLIAroBOE BHIIOJIHEHHE, IPOCMOTP 3HAUEHHUH BEJINUKH, OTIal04HbII BBIBOJ, BEIOOP TOUKH OCTAHOBA.

Huxn ¢ ycnoBueMm. Anroput™ EBkimaa Ui HaX0XKJICHHUST HAWOOMBLIETO OOIIEro ACTUTENs ABYX HAaTypallbHBIX 4Mcell. Pa30ueHne 3amucu HaTypalbHOTO YHCia B
MO3ULIMOHHON CHCTEME C OCHOBaHHWEM, MEHBILIUM WK paBHbIM 10, Ha OTAETBHBIC U(PHI.

[ukn ¢ mepeMeHHO. ANTOpUTMBI IPOBEPKH ASITUMOCTH OAHOTO LIEJIOT0 YHCIa Ha APYroe, IPOBEPKH HATYPAJIILHOIO YHCIIA HA IPOCTOTY.

OO6paboTka CHMBOJIbHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) MiepeMeHHbIe. [locuMBobHAsS 00paboTKa cTpoK. [10ACUET YacTOTHI MOSIBICHUS CUMBOJIA B CTPOKE.
Berpoennsie pyHKIUM 11 00pabOTKH CTPOK.

AHaJIu3 aJITOPUTMOB

Omnpenenenue BO3MOXKHBIX PE3YJIBTATOB PA0OTHl aIropuTMa IpH JaHHOM MHOKECTBE BXOIOHBIX JIAHHBIX, OINPEIE/ICHHE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MIPUBOJSIINX K TaHHOMY Pe3yJIbTaTy.

9 KJIACC

Mud¢posasi rpaMoOTHOCTH

'nobanbHas cerb UHTEpHET M cTpaTeruu 0e30MacHOro noBeieHust B Heii

I'mobanphas cetb Mutepner. IP-anpeca y3moB. CereBoe XpaHeHHE JaHHBIX. METO/bl MHAMBHUIYAJILHOTO U KOJUICKTUBHOIO Pa3MEILICHUS HOBOW WH(pOpMAIu B
Wntepuere. bonpme nanubie (MHTEpHET-1aHHbIE, B YACTHOCTH JAHHBIC COLIMAIBHBIX CETeH).

[Tonsitue 00 MH(pOpPMAIMOHHON 0e30macHOCTU. YTPo3bl MH(DOPMAIMOHHON 0€30MacHOCTH MpHU padoTe B INIOOATBHOW CETH W METOJbI MPOTUBOACUCTBUS HM.
[IpaBuna Ge3onacHoi ayrenTrduKanuy. 3amura tnaHoi nHpopmarmu B MHTepHeTe. BesonacHsie cTparernu noseaenus B atepuere. [IpenynpexieHne BoBieUeHUs B
JECTPYKTHBHBIE ¥ KpUMUHAIBLHBIE (DOPMBI CETEBOM aKTUBHOCTH (KUOEPOYIITHHT, (PUITUHT U ApYyTHE (POPMBI).

PaGora B uH(pOpMallHUOHHOM NPOCTPAHCTBE

Bunasl nesrensHocTH B HTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHBIE CEPBUCHI (TIOUTOBAs CIyk0a, BHJIICO-KOH(EPEHI-CBS3b M JIPYTHE), CIIPaBOYHBIC
CITy>KOBI (KapThl, pacliucaHus M JIPyrue), IOUCKOBBIE CITYKOBbI, CITy:KObI OOHOBIICHHS ITPOTPAMMHOI'0 00ECTIeYeHUs U Ipyrue ciykO0bl. CepBUCH TOCYIAPCTBEHHBIX YCIIYT.
OO6naunble xpaHuauIna JaHHbIX. CpencTBa COBMECTHOM pa3paboTKM JOKyMeHTOB (oHiaiiH-oducel). IIporpammuoe oOecrieueHue Kak BeO-CEpBHC: OHJIAHHOBBIE
TEKCTOBbIC U rpad)UuecKue pelakTOPbI, CPEbl pa3padOTKH MPOrPaMM.

TeopeTnyeckue 0CHOBBI MHH(pOPMATHKH

MopenupoBanne Kak MeTO/ MO3HAHUS

Mogens. 3anauu, pemaeMble ¢ TOMOLIbIO MoenupoBanus. Kiaccudukanumn moneneii. Matepuaibhble (HaTypHbIe) U HH(POpMaLMOHHBIE MoAenH. HenpepbiBHbIe 1
TUCKpeTHbIe Mosienn. imurannonnsie Moaenu. Urpossie mosienn. O1ieHKa ajeKBaTHOCTH MOJIENTH MOJICTUPYEMOMY OOBEKTY M LIEJSIM MOIETTUPOBAHUS.

Tabnuunbie Mmogenu. Tabnua Kak MpeacTaBICHUEe OTHOLLICHHMS.

ba3bl nannbpix. OTOOp B TabIMIIE CTPOK, YAOBIETBOPSIOMINX 3aJaHHOMY yCIJIOBHIO.

I'pad. Bepmmna, pedpo, myth. OpreHTHpOBaHHbBIE U HeopueHTHpOoBaHHbIe rpadbl. dnuHa (Bec) pedpa. BecoBas matpuna rpada. J{nmiuHa myTu Mexly BeplInHAMHU
rpada. [Touck ontumansHoro myTH B rpade. HauanpHas BepiimrHa (MCTOYHMK) ¥ KOHEYHAs BeplInHA (CTOK) B OPHEHTHPOBAHHOM rpade. Brrarcienre konmvecTsa myTei
B HANpPaBJICHHOM allUKJINYECKOM rpade.

Jepeso. Kopenb, BepinHa (y3en), iuct, pedpo (ayra) aepesa. Boicota nepea. [lomnepeso. [Ipumeps! ncrosib3oBaHus jiepeBbeB. [lepeOop BapuaHTOB C TOMOIIBIO
nepesa.



[lonsTne MaTemMaTnyeckoi MoeIH. 3a/1a4uu, peliaeMble ¢ MOMOIIBIO MaTEMaTHYECKOT0 (KOMIIBIOTEPHOI0) MoJienpoBanusa. OTIn4yre MaTeMaTHYeCcKOil MOJIENU OT
HATYPHON MOJIENN U OT CIIOBECHOTO (JIUTEPATYPHOTO) OMMCAHUS 00BEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIIMPOBAHMSA: IOCTAHOBKA 3aJauH, IIOCTPOCHHUE MATEMAaTHUYECKOW MOJENH, MPOrpaMMHasl peaau3auus, TECTHPOBAaHHUE, IPOBEICHHE
KOMITBIOTEPHOTO 3KCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJbTaTOB, YTOUHEHUE MOIEIH.

AJITOPUTMBI M IPOrPAMMHUPOBAHUE

Pa3paGoTka a1ropuTMOoB H IPOrpamMm

Paz0ouenne 3amaum Ha moazazaud. CocTaBlieHHE ANTOPUTMOB W MPOTPaMM C HCIIOJIb30BAHMEM BETBJICHWH, LUKIOB M BCIIOMOTATENbHBIX alTOPUTMOB IS
ynpaBieHHUs UCTIONHUTEIeM PoOOT MM JpyruMH UCTIONHUTEISIMU, TAKUMH Kak Yepenaika, YepTEXHUK U IPYTUMHU.

TaOnuunble BennunHbl (MaccuBbl). OpHOMEpHbIE MaccuBbl. COCTaBICHHE M OTJIAKa MIPOrpaMM, PEaIM3yIOIIMX THIIOBbIE AJITOPUTMbI 00paOOTKU OJHOMEPHBIX
YHCJIOBBIX MaCCHBOB, Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, LlIkonabpHbI ANropuTMUUYECKUi SI3bIK): 3alOJIHEHHE YHCIOBOTO
MaccHBa CIly4alHbIMU YUCIIAMH, B COOTBETCTBUU ¢ (YOPMYIIOH MM MyTEM BBOJA YHCEI, HAXOXKICHHE CYMMbI JIEMEHTOB MacCHBa, TMHEHHBII MOMCK 3aJaHHOTO 3HAYCHUS
B MAaccUBeE, MOACYET 3JIEMEHTOB MAcCHBa, yIOBJICTBOPSIOLINX 33JaHHOMY YCJOBHIO, HaXOKACHHE MHUHHMAJIBHOIO (MakCHUMAJIbHOIO) 3yieMeHTa MaccuBa. COpTUPOBKA
MaccuBa.

OO6paboTka TOTOKa JAHHBIX: BBIYHCICHUE KOJUYECTBA, CYMMBI, CpEIHEr0 apu(METHYeCKOro, MHHUMAIBHOTO M MAaKCHMAaJIbHOTO 3HAYCHHUS OSJIEMEHTOB
M0CJIEI0BATEIbHOCTH, YAOBIECTBOPSIOIINX 33JaHHOMY YCIOBHIO.

Yunpasienue

VYnpasnenue. Curnan. O6partHast cBs3b. [lomydyeHue curHanoB oT HH(POBBIX TATYMKOB (KAacaHMUsl, pACCTOSIHUS, CBETA, 3ByKa U pyroro). [Ipumepsl UCTIONb30BaHUS
MPUHIKIA OOPATHOH CBSI3M B CUCTEMaX yIPaBICHHS TEXHUYECKUMHU YCTPOHCTBAMH C TOMOIIBIO TATYMKOB, B TOM YHCIIE B pOOOTOTEXHHUKE.

[Ipumepsl poOOTHU3UPOBAHHBIX CHCTEM (CHCTEMa YIpaBICHHUs JBMKEHHEM B TPAHCIOPTHOM CHUCTEME, CBapOYHAs JIMHHUS aBTO3aBOJa, aBTOMAaTH3MPOBAHHOE
yIpaBieHHe OTOIUIEHHEM JIOMa, aBTOHOMHAs! CHUCTeMa YIPaBIeHHs TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI).

NHpopMannoHHBIE TEXHOJIOTHH

DJIeKTPOHHBIE TA0JIHIbI

[Tonsitre 00 3neKTpOHHBIX Tabauuax. THUIbI JaHHBIX B sYeHKax 3JeKTPOHHOU TaOmuusl. Penaktuposanue u GpopmatupoBanue tadbmaun. Betpoennsie GpyHkumn s
MONCKa MaKCMMyMa, MHHUMyMa, CyMMBI W cpeqHero apudmerndeckoro. COpTHpOBKA JaHHBIX B BbIICJICHHOM JuamazoHe. [loctpoeHue nuarpamMm (rucrorpamma,
KpyroBasi iuarpaMma, TodeyHas auarpamma). Beibop tTumna quarpammel.

[IpeoOpazoBanue Gpopmyst pu KonupoBanuu. OTHOCHUTENIbHAsL, A0COMIOTHAS M CMEILIAaHHAS a/{pecariys.

YcroBHbIE BBIYUCICHUST B JEKTPOHHBIX TaOmuiax. CyMMHpOBaHHE W MOJACYET 3HAUCHHMW, OTBEUAIOIIMX 33JaHHOMY ycioBuio. O0paboTka 0oiblmux HabOpOB
JaHHBIX. YHCIeHHOEe MO/IEMPOBAHNE B JIEKTPOHHBIX TaOJIMIIAX.

HNudopmannonHbie TEXHOJOTHHA B COBPEMEHHOM 00IIeCTBe

Pone nHGQOpMAMOHHBIX TEXHOJIOTHH B Pa3BUTHH YKOHOMHUKH MUPA, CTPaHbl, pernoHa. OTKpbITbIE 00pa30BaTeIbHbBIE PECYPCHI.

[Ipodeccun, crsizanHble ¢ UHPOPMATHKONH M WH(HOPMAIIMOHHBIMU TEXHOJIOTHSIMU: BeO-TU3aiiHEP, TIPOrPAMMHUCT, Pa3paboTYMK MOOMIIBHBIX TPUIIOKEHHI, TECTHPOBIIUK,
APXUTEKTOP MIPOrPaMMHOI0 0OeCIIeUeH s, CIIELUATUCT 0 aHAJIM3Y JaHHbBIX, CHCTEMHBIH aIMHUHUCTPATOP.



IIpoBepsieMble TpeOOBaHUS K pe3yJbTATAM OCBOCHHSI OCHOBHOI1 00pa3oBaTebHOIl mporpaMmsl (7 Ki1acc)

Kon IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 001I€ro 00pa3oBaHus
NpoBepsieMOro
pe3yJabTarta
1 ITo Teme «l{npoBast rpaMOTHOCTEY

11 [osicusiTh Ha TIpUMeEpax CMBICH MOHATHHA «HH(pOpPMANU», «HTHPOPMAIMOHHBIA TpoIecc», «00padoTka MH(YOPMALUNY, «XpaHEHHuEe HWH()OPMAIHM,
«repeaaya nHGOPMaLUID

1.2 [IprBOIUTH IPUMEPBI COBPEMEHHBIX YCTPOICTB XpaHEeHHs U NepeJadu HHPOpMaLnH, CPAaBHUBATh UX KOJMUECTBEHHbBIC XapaKTEPUCTUKU

13 [Mony4aTe ¥ UCMONB30BaTh WHPOPMALIMIO O XapaKTEPUCTUKAX MEPCOHATHHOTO KOMIBIOTEPA M €r0 OCHOBHBIX dJIeMEHTax (Tpoleccop, onepaTHBHAs
NamsITh, JOJTOBPEMEHHAS aMsTh, yCTPOWCTBA BBOAA - BHIBOAA)

14 COOTHOCHTD XapaKTEPUCTHKH KOMITBIOTEPA C 3a7]a4aMH, PEIIaeMbIMH C €TI0 TIOMOIIIBIO

15 OpHueHTHPOBaTbCSl B MEPApXUUYECKON CTPYKType (aiiioBoll CHCTEeMBbl (3alHMChIBaTh TMONHOE MMs Qaiina (karamora), myTh K ¢aiiny (kataiory) mo
HUMEFOIIEMYCS ONTMCAHUIO (DaIOBOM CTPYKTYPBI HEKOTOPOTO HHPOPMAITHOHHOTO HOCUTEIISN)

1.6 PabGotarthb ¢ ¢aitnoBoii cructeMoil IepcOHATLHOTO KOMITBIOTEpPA C UCIIONB30BaHNEM Irpaduiyeckoro uHTepdeiica: co3naBaTh (KOMUPOBATH, IEPEMEIATH,
MEPEUMEHOBBIBATD, YAASATh U apXUBUPOBATH (haifiibl ¥ KaTaJIOTH, UCTIOIL30BATh AHTUBUPYCHYIO MTPOTPaMMYy)

1.7 Uckatp uapopmanuio B MHTepHETE (B TOM YHCIIE MO KIOYEBBIM CIOBaM, MO0 U300paKEHUIO), KPUTUUECKU OTHOCHTHCS K HalJeHHOW MH(opMaIuy,
0CO3HAaBaTh OMACHOCTH JUISI JIMYHOCTH W OOIIeCTBa PACHpOCTPaHEHHs BpPEAOHOCHOH WHQOpPMAIMH, B TOM 4YHCIE DKCTPEMHCTCKOTO U
TEPPOPUCTHUECKOTO XapakTepa

1.8 [NoHumars cTpyKTypy anpecoB BeO-pecypcoB

1.9 Hcnons30BaTh COBPEMEHHBIE CEPBUCH] HHTEPHET-KOMMYHUKALIMNA

1.10 CoOmronate TpeOoBaHHA 0€30MacHOM ASKCIUTyaTallMd TEXHUYECKUX CPEICTB WHPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOJIIOAaTh
CEeTeBOM ITHKET, 0a30BbIe HOPMBI MH()OPMAIIMOHHOW STHKH H MIPaBa MpH padoTe C MPHIOKEHUSIMHI Ha JIOOBIX ycTpoiicTBax U B VIHTEepHETE, BRIONpATh
Oe3omacHble CTpaTeruu nNoBEACHUA B CETU

111 [MpumensTh MeTOABl TPO(GUIAKTUKKA HETaTHBHOTO BIUSHHS CPEJICTB HMH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH Ha 3JI0pOBbE

IIOJIB30BaTCIIsA




2 IIo Teme «TCOpeTI/I‘IeCKHC OCHOBBI I/IH(bOpMaTI/IKI/I»

2.1 KomnpoBath 1 1eKOIUPOBATH COOOIICHIS 110 3aaHHBIM ITpaBUjIaM, JEMOHCTPHUPOBATH IIOHUMAHNE OCHOBHBIX MTPUHITUIIOB KOAUPOBAHUS HH(POPMAIIHN
pasIuIHOM MPUPOABI (TEKCTOBOH, rpadHUeCKOi, ayIHo-)

2.2 CpaBHUBATH UTHHBI COOOIICHNH, 3aIICAHHBIX B PA3JINYHBIX al(aBUTaX, ONEPUPOBATH €ANHUIIAMHI H3MEepPEHNs HH(POPMAIMOHHOTO 00beMa U CKOPOCTH
nepeaadu JaHHBIX

2.3 OneHnBaTh U CPaBHUBATH pa3Mephl TEKCTOBBIX, TpaQUeCcKrX, 3BYKOBBIX (haillioB 1 BUIeo(aiioB
3 Io Teme «MHpOpMAITMOHHBIE TEXHOJIOTHID
3.1 IIpencraBnsTh pe3ynbTaThl CBOEH AESATEIBHOCTH B BUAE CTPYKTYPUPOBAHHBIX WIIIHOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEIUNHBIX [TPE3EHTALUN

IIpoBepsiemMble 371eMeHTHI coepskanus (7 kjaacc)

Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
1 |Ludposas rpaMOTHOCTH

1.1 |KommbioTep - YHHBEpCAJIbHOE BBIYMCIUTENHHOE YCTPOWCTBO, paboTaroliee Mo MmporpamMMe. THIBI KOMITBIOTEPOB: MEPCOHANIBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEpKOMITBIOTEPHI. MOOMIIBbHBIE YCTpoiicTBa. TexHrKa 0e30MacHOCTH B IIpaBuiia paboThl HA KOMITBIOTEpE

1.2 | OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa 1 UX Ha3HaueHue. [Iponeccop. OnepaTHBHAS U AOJTOBPEMEHHAs AaMsITh. Y CTpOICTBa BBOJIA U BBIBOJIA. CEHCOPHBIN BBO/,
JATYNKH MOOMIILHBIX YCTPOMCTB, CpelICTBa OMOMETPHIECKOH ayTeHTH(QUKAIH

1.3 |Hcropusi pa3BuTHs KOMMBIOTEPOB U TporpaMMmHOro obecrneuenus. [lokonenuss kommbioTepoB. COBpEMEHHBIE TEHJICHIIMM Pa3BUTHS KOMIIBIOTEPOB.
Cynepkomnsiotepsl. [lapamiensabie BbruucneHus. IlepconanpHbli KommbioTep. [lpoleccop M ero xapakTepUCTHKH (TakTOBas dYacToTa, pPa3psIHOCTB).
OneparuBHas naMsTh. JJoaroppeMeHHas maMsaTh. Y CTPOHCTBA BBOAA U BbiBoAa. OOBEM XpaHUMBIX AaHHBIX (OIEepaTUBHAS MAMSITh KOMIBIOTEPA, KECTKUN AUCK U
TBEPAOTENbHBIA HAKOIUTENb, TOCTOSTHHAS MTAMSATh CMapTPOHA) U CKOPOCTH JOCTYTIA I PA3INIHBIX BUJOB HOCHTEJIEH

1.4 |IlporpamMmHOe obecrnieyenne kommbtoTepa. [Ipuknannoe nporpammuoe odecnedueHne. CHCTEMHOE NporpaMMHOe obecrieueHue. CHCTEMBI TPOrpaMMUPOBAHHA.
[IpaBoBast oxpaHa porpaMm u JaHHBIX. becruiaTHeie U yCiIoBHO-OecmaTHbIe TporpaMMbl. CBOOOIHOE TPOrpaMMHOE OOeCTIeUeHHEe

1.5 |@aiinel u nanku (karanoru). Tumsl ¢aitnos. CoiicTBa (aiinoB. XapakTepHble pa3Mepsl (ailloB pa3TUUHBIX TUIOB (CTpaHUIA TEKCTa, DJIEKTPOHHAsl KHHUTA,
(dororpadusi, 3aMMCh MECHH, BUCOKIIHIL, TIOJIHOMETPAXKHBIA (HITBEM)

1.6 |IIpunummner noctpoenus ¢ainoseix cucreM. [lomHoe ums daiina (manku, katanora). [IyTs x Qaiiny (mamnke, kaTaaory)




1.7 | Daiinoseiii MeHemkep. Pabora ¢ ¢aiinamu 1 nankamu (Katajxoramu): co3JaHue, KOMUPOBaHHUE, NIepeMelleHre, IEPEMMEHOBAHNE U yAaJeHUEe (aijioB U MaroK
(xartayioroB). [louck aiinoB cpencTBaMu ONEPaIMOHHON CUCTEMBI

1.8 | ApxuBanus naHHbIX. Mcnonbp30BaHHe IPOrpaMM-apXUBaTOPOB

1.9 | KommbioTepHbIe BUPYCHI U IpyTHE BPEIOHOCHBIE TPOTrpaMMBL. [IporpaMmel [UIst 3aIUTH OT BUPYCOB

1.10 | O0benuHeHHe KOMITBIOTEPOB B ceTh. CeTh MHTepHET. Beb-crpanuia, BeO-caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBwie cuctemsl. [louck
MH(QOPMaIIK [0 KIFOUEBBIM CJIOBaM M IO U300paxeHuto. JloctoBepHOCTh HHGOPMAaLUK, NOTy4eHHOH u3 VHTepHETa

1.11 | CoBpeMeHHBIE CEpPBUCHI MHTEPHET-KOMMYHHKAIIUH

1.12 | CereBoii aTHKET, 6a30BBIE HOPMBI HH(MOPMALIMOHHON 3THKH U TpaBa rpu padote B cetn Mutepuet. Crparerun 6e3onacHoro noseaenus B Uatepuere

2 | Teoperndeckre OCHOBBI HHGOPMATHKH

2.1 |UWudopmaius - 04HO U3 OCHOBHBIX MOHSATHH cOBpeMeHHON Hayku. HpopManus Kak cBeJeHMs, IPEIHA3HAYCHHBIC AJIS1 BOCIIPHATHUS Y€JI0BEKOM, U MH(OpManys
KaK JJaHHBIE, KOTOPbIE MOTYT OBITh 00pa0OTaHBl AaBTOMAaTU3UPOBAHHON CHCTEMON

2.2 | IMcKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONMHMCaHUSI HENPEPHIBHBIX OOBEKTOB M MPOLECCOB C IOMOIIBIO AUCKPETHBIX NaHHbBIX. MH(pOpMannoHHBIE MPOLECCH -
NPOLIECCHI, CBA3aHHBIE C XpaHEHUEM, IPEOOPA30BaHUEM U NepeJadcii JaHHBIX

2.3 |CumBon. Andasur. Momnocts andasuta. PaznooOpasue a3b1k0B U andaBuToB. EcTecTBeHHbIE M (popManbHbIe S3bIKH. AJ(ABUT TEKCTOB Ha PYCCKOM SI3BIKE.
JBonunslii andasut. KonmuecTBO BCEBO3ZMOXKHBIX CIIOB (KOZOBBIX KOMOMHAIMK) (UKCHPOBAHHOH JUIMHBI B ABomdHOM andaBute. IIpeobpazoBanue moboro
andasuTa kK ABOMIHOMY. KOTMYECTBO pa3iiMyHbIX clIOB (PMKCUPOBAHHOW JIJTMHEI B alihaBUTE OINPeelICHHON MOITHOCTH

2.4 | KopupoBaHue CUMBOJIOB OIHOTO ajihaBUTa C IOMOILBI0 KOJJOBBIX CJIOB B IpyroM andasute, Ko1oBas TadnuLa, JeKOAUPOBAHHIE

2.5 | ABowunsiii kon. [IpencraBieHne qaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JIBOMYHOM ajihaBUTE

2.6 |HuadopmanroHHblii 00beM JaHHBIX. BUT - MUHMMaJIbHAS €IUHKIIA KOJIHYeCTBa HHGOPMAIIUH - IBOUYHBIN pa3psia. bait, kuioOaiT, MeradaiiT, rurabant

2.7 | CKOpOCTb Tiepeiavn JaHHbIX. EMUHUIBI CKOPOCTH Niepeiaun JaHHbIX. Mckaxkenne nHdopMaluy pu rnepeaade

2.8 |KomupoBanue TtexctoB. PaBHomepnbiii xon. HepaBnomepubiii xon. Komupoka ASCIL BocbmubOuthbie xomupoBku. Ilonstue o kommpoBkax UNICODE.
JexoaupoBanue COOOIIEHHUH ¢ CIIOIB30BaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koja. MIHQopMaliMoHHbI 00beM TeKcTa

2.9 | OOwee npexacTaBieHue O HU(PPOBOM NpEACTABICHUH ayIMOBHU3YaJbHBIX M JPYTUX HENpepbIBHBIX AaHHbIX. KoaumpoBanue neta. L{BeToBbie Mopenn. Monenb

RGB. I'mybuna komuposanwus. [Tamutpa




2.10

PactpoBoe u BexTOpHOE NpeacTaBieHne nzoopaxenuit. [Tukcens. Onenka HHPOPMAMOHHOTO 00beMa rpaMUeCKUX JaHHBIX ISl PACTPOBOTO H300pasKEeHHS

2.11 |KommpoBanme 3Byka. PaspsimHocTe M wacToTa auckperm3anuu. KommdectBo kananmoB 3amucH. OIEHKa KOJMYECTBEHHBIX IApaMETPOB, CBS3aHHBIX C

NpeACTaBICHUEM U XPaHEHUEM 3BYKOBBIX (DailioB
3 |HMubopManroHHbIE TEXHOIOTUH

3.1 | TexcToBbIe JOKYMEHTHI U UX CTPYKTYPHBIE SJIEMEHTHI (cTpaHuia, ab3all, CTpoKa, CIIOBO, CHMBOJ)

3.2 | TekcTOBBII POLIECCOD - MHCTPYMEHT CO3JaHMs, peAAKTUPOBaHuUs U (hopMaTupoBaHus TekcToB. [IpaBuna Habopa Tekcra

3.3 |PenaxtupoBanme tekcra. CroiictBa cuMBonoB. [lpudt. Tumbr mpudros (pydbnensle, ¢ 3aceykaMu, MOHOIMIUPHUHHEIE). [lomyXUpHOE M KypCHBHOE HauepTaHUE.
CpoiicTBa a03aneB: rpaHuIIbl, a03allHBIN OTCTYII, HHTEpBa, BipaBHUBaHue. CTHiIeBOe popMaTHpOBaHKe

3.4 | CrpykrypupoBaHue HH(POPMAIHU C TIOMOIIBI0 CIUCKOB U Tabmui. MHOrOoypoBHEBBIE CIIHCKU. [lo0aBieHre Ta0IHIl B TEKCTOBEBIE IOKYMEHTHI

3.5 |BcraBka nzo0paxkeHunil B TEKCTOBBIE JOKyMeHTHI. O0TeKaHne n300pakeHN TEKCTOM. BKiIToueHre B TEKCTOBBIA JOKYMEHT qUarpamMm u Gopmym

3.6 | IlapameTpsl cTpanuilsl, Hymepanus crpanul. JlobaBieHne B JOKYMEHT KOJOHTHTYJIOB, CCHIJIOK

3.7 |IIpoBepka mpaBonucanus. PacctanoBka mepeHocoB. ['onocoBoit BBoj Tekcra. OnTuueckoe pacro3HaBaHue TekcTa. KommbroTepHslii nmepeson. Mcnonb3oBanue
cepBuCcOB ceTn VHTepHET /1t 00pabOTKH TeKCTa

3.8 | 3HaKoMCTBO c rpaduuecKiMu pegakTopamu. PactpoBsie pucyHku. Vcrons3oBanne rpa@uieckux MpUMHUTHABOB

3.9 |Omnepamuu penakTupoBaHusi rpaduiyeckux oOBEKTOB, B TOM uHcie HU(POBBIX (oTorpaduii: n3MeHeHue pasmepa, oOpes3Ka, IIOBOPOT, OTpaKeHHE, padoTa c
oOmacTsiMu (BBIICIIEHUE, KOIMPOBAHKE, 3AJTUBKA IIBETOM ), KOPPEKIIHS IIBETA, IPKOCTH U KOHTPACTHOCTH

3.10 | BexropHas rpaduka. Co3aHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEICTBaMH TEKCTOBOT'O MPOLIECCOPa MM APYrux Hporpamm (nmpuiioxkeHuit). Jobasnenue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

3.11 |IloaroToBka MyIbTUMETUHUHBIX Tpe3eHTaluit. Cnaiin. JloOaBneHue Ha craiii TekcTa u n300pakeHuid. Pabota ¢ HECKOTBKUMU claiiiaMu

3.12 | JloOaBneHue Ha Cllaiia ayTMOBU3YyadbHBIX JaHHBIX. AHUMaIM. [ UepcChUIKH




IIpoBepsieMble TpeOOBaHUS K pe3yJbTATAM OCBOCHHSI OCHOBHOI1 00pa3oBaTebHOIl mporpaMmsl (8 ki1acc)

Kon IIpoBepsieMble peAMeTHbIE Pe3y/IbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/bHON NMPOrpaMMbl OCHOBHOI'0 001IEro 00pa3oBaHus
NpoBepsieMOro
pe3yJbTaTa
1 ITo Teme «Teopernyeckre 0CHOBBI HH()OPMATHKI

11 [osicHATH Ha pUMeEpax pasIndus MEKAY MO3UIMOHHBIMU M HEMO3UIIMOHHBIMHA CHCTEMaMHU CUUCIICHHS

1.2 3anuceiBaTh U CpaBHUBATH 1efbie yncia oT 0 g0 1024 B pa3smuyuHBIX MO3WIMOHHBIX CHCTEMax CUHCIEHHS (C OCHOBaHWSMHU 2, 8, 16), BBIIOTHATDH
apu¢MeTHIecKre onepanuy HaJ HUIMU

13 PackppiBaTh CMBICT MOHATHH «BBICKAa3bIBAHUEY, «JIOTHUECKAs ONEPALHSD, «JIOTHYECKOE BHIPAKEHHE»

14 3anuchIBaTh JIOTUYECKHE BBIPAKEHUS C MCIIOJIB30BAHUEM JAU3BIOHKIMM, KOHBIOHKIUM M OTPULIAHUS, OMNpPENeNsTh HCTUHHOCTH JIOTHYECKUX
BBIpa)KEHH, €CJI U3BECTHBI 3HAYEHUS] HCTHHHOCTH BXOJSIIIMX B HETO TIEPEMEHHBIX, CTPOUTH TaOJIHIBI HCTUHHOCTHU JJIsl IOTHYECKUX BBIPAXKEHUI

2 [To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

2.1 PackpbIBaTh CMBICT MOHATHHA «UCHOJHUTENBY, «aJITOPUTM», «IIPOTPaMMa, IIOHUMAs Pa3HUILy MEXIY YHOTpeOJeHHEM STHX TEPMUHOB B OOBIICHHOM
peun u B MHpOpMaTHKE

2.2 OmnuceIBaTh aJrOPUTM PELICHUS 3aJa4l Pa3IMYHBIMH CIIOCO0aMH, B TOM YHUCIIE B BUJE OJIOK-CXEMBI

2.3 CocraBnaTh, BBIIOTHATH BPYYHYI0 M Ha KOMIIBIOTEPE HECIOXKHBIE AJITOPUTMBI C HCIOJNb30BAaHMEM BETBJIECHHH M LHKJIOB JUIS YHPABICHUS
HCTIONIHUTEISIMH

24 Hcnonb30BaTh KOHCTaHTBl M TEPEMEHHbBIE PA3IMYHBIX TUIOB (YHMCIOBBIX, JIOTHUECKHX, CHMBOJIBHBIX), @ TAKXKE COJAEpKallMe HX BBIPAKEHUS,
WCIIOJIb30BaTh ONEPATOp MPUCBAUBAHUS

25 Hcnonb3oBaTh pu pa3paboTKe NporpaMM JIOTHYECKHE 3HAUSHHS, ONIEPALIMH U BEIPAXKEHUS ¢ HUIMU

2.6 AHanM3upOBATh MPEJIOKEHHBIE aJITOPUTMBI, B TOM YHCIIE OIPEAEIIATh, KaKHe Pe3yabTaThl BO3MOXKHBI IIPH 33JJaHHOM MHOKECTBE MCXOHBIX 3HAYCHUN

2.7 Co3pmaBaTh U OTJIAXHUBATh NPOTPAMMBI Ha OJHOM M3 S3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#, LllkonbHBI ANTOpUTMUYECKUN

ﬂSI)IK), peaAIM3yIoIUe HECIOKHBIC aJI'OPHUTMBL 06pa6OTKI/I YHUCJIOBBIX JaHHBIX C HMCIIOJIB30BAHHEM IIMKIIOB H BCTBJICHI/IfI, B TOM YHUCJIC pCAIM3YIOIIUC
MMPOBCPKY ACIUMOCTU OAHOIO LICJIOT0 YMUCJIa Ha APYTOC, NPOBCPKY HATYPAJILHOT'O YKUCJIa Ha IIPOCTOTY, BBIACIICHU ]_[I/I(l)p W3 HATypaJIbHOTO YMUCJia




IIpoBepsieMble 371eMeHTHI coepkanus (8 kiaacc)

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
1 | Teopernueckre OCHOBBI HHPOPMATUKU

1.1 |Hemo3unuoHHbIE ¥ MO3WIHOHHBIE CHCTEMBbI cuncieHus. Andasur. OcHoBanue. PasBepayras gopma 3amucu uucna. [lepeBon B HECATUYHYIO CHCTEMY 4HCEl,
3aMMCaHHBIX B IPYTUX CUCTEMaX CUMCICHHS

1.2 |Pumckast cuctema CYMCICHUS

1.3 | JIBomunas cucrema cuncienus. llepeBox nenprx umncen B npegenax ot 0 go 1024 B nBondHy0 cucteMy cunclieHus. BocbkMepuyHas cucrema cuncienns. [lepeon
YHuceNl W3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYIO W JCCATHYHYIO cUCTeMbl M oOparHo. lllecTHapnmarepuuHas cuctema cuucieHus. llepeBon uucen u3
HIECTHAIIATEPUIHON CUCTEMBI B TBOMYHYIO, BOCBMEPUYHYIO U ACCATHYHYIO CHCTEMBI U 00paTHO

1.4 | Apudmerndeckue oneparnyy B JBOUIHON CUCTEME CUUCICHUS

1.5 |Jloruueckue BbICKa3bIBaHUS. Jlormueckue 3Ha4YEHUS! BBICKA3bIBAaHWI. DJIEMEHTapHBIC M COCTABHBIC BBICKa3bIBaHMs. Jlorndeckue onepanuu: «m» (KOHBIOHKINS,
JIOTUYECKOE YMHOXKCHHUE), «WIN» (JIM3BIOHKITUS, JOTHUYECKOE CIIOKEHHE), «Hey» (Jiormueckoe oTpuranme). [Ipuopurer mormueckux omepammif. OmpeneneHue
WMCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS NMPHU U3BECTHHIX 3HAYEHHUSIX UICTUHHOCTH BXOSAIINX B HETO AJIEMEHTAPHBIX BHICKAa3bIBAHUI

1.6 |Jlormueckue BoipaxkeHus. [IpaBuiia 3anucu TIOrHUecKUX BhipaxkeHui. [locTpoeHue TabIui ICTUHHOCTH JIOTHYECKUX BhIPaKECHUN

1.7 |Jlornueckue 31eMeHTbl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAaMH KOMIIBIOTEPA

2 | ANropuTMBI ¥ IPOrpaMMHUPOBAHNE

2.1 |[onsaTtue anropur™ma. VicmonHUTE M aNropuTMOB. ANTOPUTM KaK TUIaH YIPaBJICHHs UCTIOIHUTEIEM

2.2 | CgoiictBa anroputma. CrocoObl 3aKCcH aIropuT™Ma (CIOBECHBIN, B BUE OJIOK-CXEMBI, IpOrpamMma)

2.3 | AnropuTMuuecKkue KOHCTpyKuumu. KoHcTpykumsi «ciemoBanue». JIuHelHbI anroputM. OrpaHHYEeHHOCTb JMHEHHBIX aJrOPUTMOB: HEBO3MOXHOCTD
MPEyCMOTPETh 3aBUCUMOCTD TOCIIEI0BATEIBHOCTH BBIIOJHAEMBIX JEHCTBUM OT HCXOAHBIX JaHHBIX

2.4 | KoHCTpyKIUsl «BETBJICHHE»: TOJNHAS W HemoyiHas (opMbl. BeIOTHEHHWE M HEBBINMOJIHEHHE YCIOBUS (MCTUHHOCTH M JIOKHOCTH BbICKasbiBaHMs). IIpoctbie n
COCTaBHBIE YCIIOBUS

2.5 | KoHcTpyKIus «IOBTOpEHUE»: LIMKIIBI C 3aJaHHBIM YHCIIOM MTOBTOPEHHH, C YCIOBUEM BBINIOJHEHHUS, C IEPEMEHHOHN LKA




2.6 |Pazpabotka ans popManbHOrO UCTIONHUTENS ANTOPUTMA, TPUBOISAIIETO K TpeOyeMoMy pe3yinbTaTy MPH KOHKPETHBIX UCXOMHBIX JaHHbBIX. Pa3paboTka HECTIOMKHBIX
AITOPUTMOB C MCIIOJB30BAHUEM IIMKJIOB M BETBJICHUHN ISl yIpaBlieHUsT (OPMaIbHBIMU UCIOIHUTENSIMU. BBITIOTHEHHE aNTOpUTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTakcu4yeckue 1 Jorudeckue omuoku. OTkassl

2.7 |3k mporpammupoBanust (Python, C++, Java, C#, Ilkonpublii Anroputmudeckuid SI3pik). CucremMa MporpaMMHUpPOBAHHUS: PENAKTOP TEKCTa MPOrpamM,
TPaHCJIATOP, OTIATIUK

2.8 |Ilepemennas: Tum, ums, 3HaueHue. Llenbie, BelecTBEHHBIE U CHMBOJIbHBIEC TIEPEMEHHBIC

2.9 |Omnepatop npucBanBaHus. ApUPMETHIECKUE BHIPRKEHHUS M MOPSAOK UX BhruMcieHus. Omnepanuu ¢ UelbIMU YHCIaMHU: [EJI0YHCICHHOE JelieHHe, OCTaTOK OT
nenenus. IIpoepka JeIMMOCTH OJHOTO LIENOI0 YKCia Ha Jpyroe

2.10 |BerBnenus. CocTaBHbIE YCIOBHS (3alTUCh JIOTHYECKUX BBIPAKEHUI Ha M3y4aeMOM S3bIKE MPOTpaMMHUpOBanus). HaxoxxaeHne MUHIMyMa H MaKCHMyMa H3 JIBYX,
TpeX M YeThIpex uncel. Pemenne KBapaTHOTO ypaBHEHHs, UMEIOIIETO BEIECTBEHHbIE KOPHU

2.11 | lnanoroBas oTiajKa MporpaMm: MOMIArOBOE BHIIIOJHEHUE, TPOCMOTP 3HAYCHUH BETTMYUH, OTIIaJOYHBIN BBIBOJ, BBIOOP TOYKH OCTAHOBA

2.12 | lukn ¢ ycnoBueM. AnroputM EBKimIa s HAXOKIACHUS HANOOJBIIIETO OOIIEro JeNUTENS IBYX HATypalbHBIX uncen. PasOneHue 3ammcu HaATypalbHOTO YMCiia B
MO3HUIIMOHHON CHCTEME C OCHOBaHHEM, MEHBIITNM WK paBHBIM 10, Ha OTAeIbHBIE THU(PHI

2.13 |Llukin c mepeMeHHOH. AJITOPUTMBI ITPOBEPKHU ACIMMOCTH OJHOTO EJIOr0 YUCIIa Ha APYroe, IPOBEPKU HATYypabHOTO YUCIIa Ha IPOCTOTY
2.14 | O0paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IepeMeHHble. [locuMBobHas 06padoTka cTpok. [loacuer 4acTOThI MOSIBIIEHHUSI CHMBOJIA B CTPOKE.
Berpoennsie hyHKIME 1151 00pabOTKH CTPOK
2.15 |OnpeneneHue BO3MOXKHBIX Pe3yJbTaTOB pabOThl alropuT™Ma NpPU 33JaHHOM MHOXKECTBE BXOAHBIX JAaHHBIX, ONpPENEICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
NPUBOSIIMX K JAHHOMY PE3YJbTaTy
IIpoBepsieMble TpeGOBaHUS K pe3yJbTAaTAM OCBOEHHSI OCHOBHOIi 00pa3oBaTebHOIl mporpaMmsbl (9 kiacc)
Kon IIpoBepsieMble peAMeTHbIE Pe3y/JIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/bHON NMPOrpaMMbl OCHOBHOI0 0011Iero 00pa3oBaHus
NpOBePsIeMOro
pe3yJibTaTa
1 Io Teme «L{udposast rpaMOTHOCTBY»
11 Hcnonbs30BaTh COBpEMEHHBIE HHTEPHET-CEPBHCHI (B TOM YHCIIE€ KOMMYHHKAIIHOHHBIE CEPBHCHI, O0JIAYHBIE XPAaHWIUIIA JAHHBIX, OHJIAH-TIPOrpaMMBbI
(TexkcroBble U rpaduUecKue perakTopbl, Cpebl pa3padOTKM) B y4eOHON 1 MOBCEAHEBHOHN e TEILHOCTH




1.2 [TpuBOIUTH MPUMEPHI UCIIOIB30BaHUS TEOMH(POPMALMOHHBIX CEPBUCOB, CEPBUCOB MOCYJAPCTBEHHBIX YCIIYT, 00pa3oBaTelIbHBIX cepBHCOB MHTepHETa
B Y4eOHOH M OBCETHEBHOM ESTEILHOCTH
13 Hcnonb30BaTh pa3nu4HbIe CPEACTBAa 3alIUTHl OT BPEAOHOCHOTO MPOTPAMMHOrO OOecHeueHHs, 3allMIIaTh HEePCOHATBHYI0 WHPOPMALHUIO OT
HECAaHKLIIMOHUPOBAHHOTO JOCTYNa M €ro MOCIeICTBHU (pasrlallleHusi, MOJMEHbI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX H
COLIMAJIHO-TICUXOJIOTHYECKUX ACIEKTOB HCIIOJb30BaHUS ceTu MHTepHeT (ceTeBas aHOHMMHOCTb, LU(POBOM ciel, ayTeHTUYHOCTh CYyOBEKTOB U
pecypcoB, OIIaCHOCTh BPEAOHOCHOTO KOJa)
14 Pacno3HaBaTh MOMBITKY M MPEAYNpPEXIaTh BOBJICUEHHE Ce0sl U OKPYKAIOIUX B ACCTPYKTHBHBIC M KPUMHUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTHU (B
TOM YHCIIe KHOePOYILTUHT, (VUIIIHHT)
2 ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKIDY
2.1 PackppiBaTh CMBICTT HOHATHI «MOJEIBY», «MOJETUPOBAHHE», OINpPENelsITh BHUAbI MOJENel, OLEHHUBATh aJleKBaTHOCTb MOJETH MOJEIUPYEMOMY
00BEKTY U LEJISIM MOJIEJIMPOBAHNUS
2.2 Hcnonb3oBath rpadsl v AEpeBbs Il MOACTUPOBAHUS CUCTEM CETEBOH M MEPAPXUICCKON CTPYKTYPhI, HAXOJUTh KpaTyallinii myTh B rpade
3 ITo Teme «ANTOPUTMBI U IPOTPAMMUPOBAHUE)
3.1 Pa30uBarp 3amaum Ha MOA3aAadH, COCTABIATH, BBIIOJHATH BPYYHYIO M HAa KOMIBIOTEpPE HECIIOXHbBIE alTOPUTMBI C HCIOJIb30BAHHEM BETBIICHUH,
IIUKJIOB U BCIIOMOTATENbHBIX QJITOPUTMOB /ISl YIIPABIIEHUS HCTIOTHUTEIAMHU
3.2 CocTaBiATh M OTIAXHUBATh NPOTPAMMBI, PEATU3YIOLUINE THUIIOBBIE AJITOPUTMBI OOpaOOTKH YHUCIOBBIX MOCJIECAOBATEIbHOCTEH HIM OJHOMEPHBIX
YHUCIIOBBIX MAacCHBOB (TIOMCK MaKCHMyMOB, MHHHUMYMOB, CYMMbI WJIM KOJHMYECTBAa 3JEMEHTOB C 33/JIaHHBIMM CBONCTBaMM) Ha OJHOM U3 SA3BIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, LlIkonbHBIH ANTOPUTMUYECKUH SI3BIK)
4 ITo Teme «HpOPMAITMOHHBIC TEXHOJIOTHNY
4.1 Bribupats crioco0 npeacraBieHus JaHHBIX B COOTBETCTBUU C MOCTAaBICHHOH 3aiaueii (TaOiuIbl, cXeMbl, TpaduKy, JUarpaMMbl) ¢ HCIOIb30BaHUEM
COOTBETCTBYIOIINX MTPOTPAMMHBIX CPEACTB 00pabOTKH JaHHBIX
4.2 Hcnonp30BaTh 37€KTpOHHBIE TaOIMIBl Uia 0O0paOOTKM, aHauM3a M BU3YalIM3allMU YMCIIOBBIX JAHHBIX, B TOM YHCJE C BBIACJICHUEM IUara3oHa
TaOJIMIIBI U YIIOPAAOYMBAHUEM (COPTHPOBKOM) €TO 3IEMEHTOB
4.3 Co3maBaTh M NPUMEHSTH B 3JEKTPOHHBIX TaOmuuax (GopMynsl A pacueToB C HCHOJIB30BAHMEM BCTPOCHHBIX apudMeTHYecKHX (QyHKIHHA

(CYMMI/IpOBaHI/Ie u 1moacyerT 3Ha‘-IeHI/II71, OTBCHAOIIUX 3aJIaHHOMy yCJIOBI/IIO, cpe)lHee apI/I(bMeTI/IT-IeCKOG, IIOUCK MAKCUMAJIBHOI'O U MHUHHUMAJBHOT O
3HAaYEHUS ), AOCOJIIOTHOM, OTHOCUTEILHON, CMEIIIAHHOM apecaliuu




4.4 Hcnons30BaTh SJICKTPOHHBIC Ta6J’II/IHI)I AJI YUCJICHHOI'0 MOACIIMPOBAaHMS B IPOCTHIX 3a/ja4aX U3 PA3HLIX IMPEAMCTHBIX obOnacreit

IIpoBepsiemMble 31eMeHTHI coepkanus (9 kiaacc)

Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 |Ludposas rpaMOTHOCTD

1.1 |I'moGampHas cetp MHTepHET. [P-anpeca y3moB. CeTeBoe XpaHeHHE JaHHBIX. MeTOAbl MHIWBUAIYATHHOTO U KOJUIEKTHBHOTO pa3MelleHUs HOBOM WH(popMaIyu B
Wntepnere. bonbine nanHble (MHTEpPHET-IaHHbIE, B YAaCTHOCTH JIaHHBIE COLMAIBHBIX CETe)

1.2 |Ilonstie 06 mH(bOPMAIMOHHOW 0€30mMacHOCTH. YTPO3bl HH(PpOPMANMOHHON 0€30MacHOCTH MPH paboTe B TI00ATBHOW CETH M METOJBI MPOTHBOJASHCTBHUS M.
[MpaBuna Oe3omacHON ayTeHTUUKANMK. 3amuTa JUYHOH WHPopManuu B ceTn VHTepHeT. bBesomacHele crparernu moBeAcHUsT B ceTd VIHTepHeT.
[IpenynpexneHue BOBIEUYECHUS B IECTPYKTUBHBIC U KPUMHUHAIBHBIE (POPMBI CETEBOI aKTHBHOCTH (KHOEpOYIUTMHT, (PUIIMHT U JpyTHe GOPMBI)

1.3 |Buabl nestensHoctu B MHTepHeTe. MHTEpHET-CEpBUCHI: KOMMYHHUKAIIMOHHBIE CEPBUCHI (IIOYTOBAs CIy)k0a, BUACO-KOH(EPEHI-CBSI3b U APYTUe), CIPAaBOYHBIC
CiTykOBbI (KapThl, pACIIFICAHUS U IPYTHE), TIOUCKOBBIC CITYKOBI, CITyKObI OOHOBJICHHUS TPOrPAMMHOT0 00ecTieueH s U Ipyrue ciyx0bl. CepBUCH TOCYIapCTBEHHBIX
ycayr. OOnavHble XpaHWIMIIA AaHHBIX. CpelncTBa COBMECTHOW pa3pabOTKM NOKyMeHTOB (OHJNaiH-oducsl). IIporpammuoe obecnieueHne Kak BeO-CEpBHC:
OHJIAHOBBIE TEKCTOBBIC M TpapruecKie PeAaKTOPhI, CPEbl pPa3paboTKH MPOrpaMm

2 | Teoperuueckue OCHOBBI HH()OPMATHKU

2.1 |Mogens. 3amaun, perraeMble ¢ HOMOLIbIO MoaenupoBanus. Knaccudukauun moaeneil. MarepuanbHeie (HaTypHble) 1 HHPOpMaoHHbIe Moaenu. HenpepriBHBIC
U TUCKpeTHbIe MoJiesu. MiMutanuonHsle Moaenu. Mrpossie Mozenu. OLeHKa COOTBETCTBHSI MOJEIIN MOJACIHPYEMOMY O0BEKTY U LIEISIM MOJCIMPOBAHHS

2.2 | Tabnmunbie Monenu. Tabnuia Kak mpecTaBIeHne OTHOIICHHS

2.3 | ba3bl manHbIx. OTOOP B TAOJIUIE CTPOK, YIOBJICTBOPSIONINX 33 JAHHOMY YCIIOBHIO

2.4 |T'pad. Bepmuna, pedpo, myts. OpueHTHPOBaHHbBIE U HEOpUEHTHUPOBaHHbIe Tpadbl. [JnHa (Bec) pebpa. Becoas maTpuia rpada. J[miHa myTH Mex 1y BepIInHaMu
rpada. [Touck onTuManbpHOTO MyTH B Tpade. HavansHas BepimHa (MCTOYHHK) ¥ KOHEYHAs BEpIIMHA (CTOK) B OpPUEHTHPOBAHHOM Ipade. BerunciieHre komudecTa
NyTeH B HANPaBJICHHOM ALMKINYECKOM rpade

2.5 |depeBo. Kopensn, Bepmmna (y3en), auct, pedpo (myra) nmepesa. Breicora nepepa. [lommepeBo. [Ipumepsl mcronb3oBaHusi JepeBbeB. [lepebop BapuaHTOB ¢
MOMOIIBIO JIepeBa

2.6 |IloHsATHEe MaTeMaTHUYCCKOM MOJIENH. 3ajauu, pellaeMble C MOMOIIBI0 MATEMaTHYECKOr0 (KOMIIBIOTEPHOr0) MOeaupoBanus. OTIMYHEe MaTEMaTHYSCKON MOJIEIH

OoT HaTypHOﬁ MOACIHN U OT CJIOBECHOI'O (J'II/ITepaTypHOFO) onucaHus 00beKTa




2.7

OTaIbl KOMIIBIOTCPHOT'O MOJCJIMPOBAHUA: IMOCTAHOBKA 3aJa4u, IMOCTPOCHUC MaTeMaTHYECKOM MOZACIIN, MpOorpaMMHasd peajarsanunsd, TCCTUPOBAHUEC, TTPOBCACHUC
KOMIIBIOTCPHOT'O 3KCIICPUMCHTA, aHAJIN3 €0 pE3yJIbTATOB, YTOYHCHUEC MOICIN

3 | ANrOpUTMBI U IPOTPaMMHUPOBaHNE

3.1 |Pa3Omenme 3amaun Ha moa3amadd. CocTaBieHHE aIrOPUTMOB W NPOTPAaMM C HCIIOJIb30BAHWEM BETBJICHHH, LUKJIOB M BCIIOMOTATEIbHBIX AJTOPHUTMOB JUISA
yIpaBlieHHUs UCTIOJIHUTEIIEM WIIN IPYTUMH UCTIOTHUTENSIMH

3.2 | Tabnuunsie BenmuuuHbI (MaccuBbl). OmHOMEpHBIE MacCHBBL. COCTaBIIEHHE M OTJIaKa MPOrpaMM, PEaTH3YIONINX THIIOBBIE allTOPUTMBI 00paOOTKH OJTHOMEPHBIX
YHCIIOBBIX MACCHBOB, HA OJHOM U3 S3bIKOB nporpammupoBanus (Python, C++, [Tackans, Java, C#, LllkonsHBIH ATropuTMHUYECKUH SI3BIK): 3a0THEHIE YHCIOBOTO
MaccuBa CIy4allHBIMHU YHCIaMH, B COOTBETCTBHH C ()OPMYJION MM MyTEM BBOJIA YKCEN, HAXOXKIICHHE CyMMBI DJIEMEHTOB MacCHBA, JIMHEWHBIN MMOUCK 3a1aHHOTO
3HAa4YECHUS B MACCHBE, IIOJCYET JIEMEHTOB MAaCCHBa, YAOBIETBOPSIOIINX 3aJaHHOMY YCJIOBHUIO, HAXOXKACHHE MUHUMAJIBHOTO (MAaKCUMAaJIbHOT'0) JIEMEHTA MAaCCHBA.
CopTupoBKa MaccuBa

3.3 |O6paboTKa NOTOKa [AHHBIX: BBIYMCICHUE KOJUYECTBA, CYMMBI, CPEIOHEro apu(METHYECKOr0, MHUHHUMAJIbHOTO M MAaKCUMAaJbHOIO 3HAYEHHUs 3JIEMEHTOB
MOCJIE0BATENFHOCTH, YAOBIETBOPSIOIINX 3aJaHHOMY yCJIOBHUIO

3.4 |VYnpaenenme. Curnan. OOpatHas cBs3b. [lomydeHue CUTHanOB OT HU(POBBIX NATYWKOB (KAacaHWsS, PACCTOSHES, CBETa, 3ByKa W Apyroro). llpumepsr
UCIIOJIb30BaHMS NPUHIMIIA OOpaTHOM CBA3M B CHCTEMax YIpaBJICHUS TEXHHUYECKUMH YCTpoilcTBamMH, B TOM uHcie B poOororexHuke. [Ipumeps
POOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHUS JIBHKEHHEM B TPaHCIIOPTHOW CHUCTEMeE, CBapOYHAasl JIMHUS aBTO3aBOJa, aBTOMATH3WPOBAHHOE YIpaBlicHHE
OTOIJICHHEM JIOMa, aBTOHOMHAsI CHCTEMa YIIPABJICHHUS TPAHCIOPTHBIM CPEICTBOM M APYTHE CUCTEMBI)

4 | MudopmanvoHHbIE TEXHOJIOTUH

4.1 |IlonsTre 00 JIEKTPOHHBIX Tabnuax. THIBI JaHHBIX B SYEHKax 3JIeKTpOHHOH Tabnuubl. Penaktuposanue u popmatupoBanue Tadbnuil. Betpoennsie GpyHKIMU amst
MOMCKa MaKCUMyMa, MUHUMYMa, CyMMBI B cpeiHero apupmeTndeckoro. COpTUpOBKa JIaHHBIX B BbIJIEIEHHOM auana3oHe. [loctpoeHne auarpamMm (THCTOrpamma,
KpYroBas [uarpaMmma, ToueyHas auarpamma). Beioop tuna nquarpamMmel

4.2 |TIpeobpazoBanue Gopmyn npu konupoBaHuH. OTHOCUTEIbHAS, a0COIOTHAS U CMEIIaHHAs afpecaus

4.3 | YcioBHBIC BBIYUCIICHHUS B 3JICKTPOHHBIX TaOnuiax. CyMMHpOBaHKME M IOJCYET 3HAUEHHUH, OTBEYAIOIINX 33aJaHHOMY ycioBuio. O0paboTka 0OJbIIMX HAOOPOB
JAHHBIX. YHCIIEHHOE MOJISIMPOBAHHE B JIEKTPOHHBIX TaOJIHIaX

4.4 |Ponp MHQOPMAIIMOHHBIX TEXHOJIOTHH B pa3BUTHH SKOHOMHKH MUpa, CTpaHbl, perrnoHa. OTKpbIThiE 0oOpa3oBaTenbHBIE pecypchl. [Ipodeccun, cBsi3aHHbBIE C

UHPOPMATHKOW W WHPOPMAIMOHHBIMH TEXHOJOTUSMH: BeO-Iu3aiiHep, MPOrpaMMHCT, pa3pabOTYMK MOOMJIBHBIX IMPHIIOKEHUH, TECTHPOBIIMK, apXUTEKTOP
IPOrpaMMHOr0 00ecreueH s, CIIeUaINCT 10 aHAIN3Y JaHHBIX, CHCTEMHBIH aIMUHUCTPATOP




IIposepsiembie Ha OI'D o nHpopMaTHKe TPeOGOBaHHS K Pe3yIbTaTaM 0CBOCHHS OCHOBHOI 00pa3oBaTe/JLHON MPOrpaMMBbl OCHOBHOI0 00111ero 00pa3oBaHust

Kon IIpoBepsieMble TpeOOBaHUS K NMPeIMETHBIM pe3y/bTaTaM 0230BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/LHON MPOrpaMMbl OCHOBHOIO
NMPoBePsIEMOro o01rero oopazoBanusi Ha ocHoBe PI'OC
TpeOoBaHMS
1 3HaTh (TOHUMATBh)

11 Brnagenne ocHOBHBIMU TMOHSATHSIMH: WHGOpMAIUs, Nepenava, XpaHeHne u 00paboTka mH(OpMAINKU, aarOpUTM, MOJAETH, NU(POBOH MPOIYKT U HX
WCTIOJIb30BaHKE AT PELCHNS YU€OHbBIX M IPAKTUIECKUX 3a7ad

1.2 Brnanenue noHATHAMU: BBICKa3bIBaHHUE, JIOTHUECKAS ONIEpanys, IOTHUECKOE BBIPAKEHHUE

2 YMeThb

2.1 YMeHue onepupoBaTh eIMHALIAME U3MEPEHHSI MHPOPMAITHOHHOTO 00beMa U CKOPOCTH Mepejaun TaHHbBIX

2.2 YMeHue 3anuchiBaTh U CpaBHUBATH Lielble uncia oT 0 7o 1024 B pa3iauyHbIX MO3ULMOHHBIX CUCTEMAX CUHCICHUS ¢ OCHOBAaHUSAMHU 2, 8, 16, BBIIOIHATH
apudMeTHIecKre oneparyy HaJ HUIMU

2.3 YMeHue KOOupoBaTh M AEKOAMPOBATH COOOLICHUS IO 3aJaHHBIM IPaBWUIaM; HNOHMMaHHE OCHOBHBIX NPHUHLIUIOB KOAWPOBaHMSA HH(pOpManuu
Pa3NUYHON MPUPOJBL: TEKCTOBOMU, rpad)HuecKoi, ayiuo

24 YMeHue 3amuchiBaTh JIOTHUECKUE BBIPAXKEHUS C MCIOJIb30BAHUEM IM3BIOHKIMH, KOHBIOHKIMU M OTPULAHMSA, ONPEACISATh HCTHHHOCThH JIOTHYECKUX
BBIPQ)KEHHH, €CJIM W3BECTHHI 3HAUEHHWS MCTHHHOCTH BXOJSIIMX B HEro MEPEMEHHBIX, CTPOUTH TAONHUIIBI UCTUHHOCTU JUIsl JIOTHYECKUX BBIPAKCHHI;
3aITMChIBATh JIOTMYECKUE BRIPKEHUS Ha N3Y4aeMOM SI3bIKE TIPOrPaMMHUPOBAHUS

25 YMeHHe COCTaBIATh, BHIMOIHATH BPYYHYIO M HA KOMIIBIOTEPE HECJIOXKHBIE aJrOPUTMBI JJIs yrpasieHus ucrnonHurensMu (Yepenamka, YepTe:xKHUK 1
JpyTHE); CO3/aBaTh W OTJIAXKHBATh NPOTPaMMbl Ha OJHOM W3 s3bIKOB mnporpammupoBanus (Python, C++, Ilackanb, Java, C#, IllkonbHbii
AnroputMudeckuil S3bIK), peanu3yronme HeCI0KHbBIE alrOPUTMBI 00paOOTKM YHCIIOBBIX JAHHBIX C UCIOJIB30BAHMEM LIMKJIOB M BETBIICHUI; yMEHHE
pa3duBaTh 3aJlauM Ha T0/133]]a4H, UCTIOJIb30BaTh KOHCTAHTHI, TIEPEMEHHbBIE U BBIPAXKECHUS PA3IMYHBIX THIIOB (YUCIIOBBIX, JIOTHUYECKHX, CAMBOJIBHBIX);
AHAJIM3UPOBATH MPEJIOKEHHBIIN alITOPUTM, OTIPENENATh, KAKHE PE3yJIbTaThl BO3ZMOXKHBI ITPH 33/IaHHOM MHOXKECTBE UCXO/THBIX 3HAUEHHUH

2.6 YMeHnue 3amucarh Ha W3y4aeMOM S3bIKE IPOTPAMMHPOBAHHSA AJITOPUTMBI MPOBEPKH JAETUMOCTH OJHOTO IIEJIOTO 4YHCiIa Ha APYroe, MPOBEPKU
HATYpaJIbHOTO 4YHCIA HAa TMPOCTOTY, BBIJIENEHUs NIHGP W3 HATYPAILHOTO 4YHCIA, TOMCK MaKCHMYMOB, MWHHMYMOB, CYMMBI YHCJIOBOH
MOCJIEeI0BATEILHOCTH

2.7 Brnanenne ymMeHHMEM OpHEHTHPOBATHCS B HEpPapXHUYECKOH CTPYKType QaiaoBoi cuUCTeMbl, paboraTh ¢ (painoBoll CHUCTEMOW IEPCOHAIBHOTO




KOMIIBIOTEpa C HCIOJIb30BaHWEM rpaduyeckoro mHTepdeiica, a MMEHHO: CO3[aBaTh, KOMHUPOBaTh, MepeMenlaTh, NEPEeHMEHOBBIBATh, YAASITH U
apXUBHUPOBATH (DAaIIbI U KaTaJIOrH

2.8 Bnancuue YMCHUSAMU W HABbIKaAMU HCIIOJIB30BAHU I/IH(I)OpMaIII/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUI AJid TIOMCKa, XpaHCHUA, O6pa6OTKI/I nu
nepeaadyu U aHajim3a pa3JIMiIHbIX BUJOB HH(pOpMaIII/II/I

29 VYMenue BbIOMpaTh croco0 TpeAcTaBleHHs AaHHBIX B COOTBETCTBHM C MOCTAaBICHHOM 3agaueil (TaOnumpl, cXeMmbl, rpadukd, IuUarpaMmmbl) c
HCTIONBb30BaHUEM COOTBETCTBYIOLINX MPOTPAMMHBIX CPEJICTB 00paOOTKU TaHHBIX

2.10 YMmenue hopmManu3oBath U CTPYKTYpUPOBATh HH(GOPMAIINIO, UCTIONB3YS AJIEKTPOHHBIE TaOMUIBI AJisi 00pabOTKH, aHaIH3a ¥ BU3yaIU3allul YUCIOBBIX
JAHHBIX, B TOM YHCJIE C BBIJCJICHHEM TUana3oHa TaOJUIbl U YHOPSIOUYMBaHUEM (COPTUPOBKOM) €ro JIeMEHTOB; YMEHUE MPUMEHSATH B AJIEKTPOHHBIX
Tabnuax (GopMyIIsl Ul pacdeTOB C MCIOIB30BAHUEM BCTPOCHHBIX (DYHKIMA, aOCOTIOTHON, OTHOCHTENIHHON, CMEIIAHHOM aJlpecaliy; UCIOIb30BaTh
ANIEKTPOHHBIE TAOIHIIBI ISl YUCICHHOTO MOJISTMPOBAHMS B IPOCTHIX 33/1a9aX M3 Pa3HBIX MPEJIMETHBIX o0NacTe

IlepedeHnb 3J1eMeHTOB cofiep:kaHus, MpoBepsieMbIX HA OI'J mo nndopmartnke

Kon

ITpoBepsieMblii 3J1IEMEHT CO/IEPKAHUS

Hudposast rpaMOTHOCTb

11

daiinel v manku (karajgord). [IpuHnuner moctpoenus daityiopsix cucreM. [lonHoe nms (daiina (manku). [1yTs k daitny (manke). Pabota ¢ ¢aiiamu 1 kaTajoraMmu
CpeACTBaMH OIIEPALIMOHHON CHCTEMBI: CO3/aHHE, KONMHMPOBaHME, IepEeMEIICHUE, IIEpeMMEHOBaHNE U yAajeHue (aiaoB M manok (karajoros). Tumsl ¢aitios.
Caoiictsa daiios. Paiinosblii MeHepkep. Ilouck ¢ainos cpencTBamMu onepaoHHON CUCTEMBI

1.2

O6bennHenne xommbioTepoB B ceTh. Cerh HMHTepHeT. Beb-crpanuna, BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. Bpaysep. IlomckoBsie cucremsl. [Touck
WHGPOPMAITUH 0 KITFOUYEBBIM CIIOBaM U M0 N300paXeHUIO.

JloctoBepHOCTH MH(OpMAILHH, TOTy4YeHHOW 13 VHTepHeTa.

IP-angpeca y310B. CeTeBoe XpaHEHHE JaHHBIX

Teoperuueckue 0CHOBBI HH)OPMATHKH

2.1

JuckpeTHOCTh JaHHBIX. BO3MOXHOCTE ONMCaHMsI HEMPEPBIBHBIX O0BEKTOB U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBoi. Andasutr. MomHocTs andasura. JBonuHslil andasut. KonmudecTBo BCEBO3ZMOKHBIX CJIOB (KOJOBBIX KOMOMHALN) (QUKCUPOBAaHHOW UIMHBI B IBOUMYHOM
andasute. [IpeodOpazoBanue ar000ro andaBuTa K ABOUIHOMY. KOIHUECTBO pa3inYHbIX CIIOB (PUKCUPOBAHHOH JUTHHBI B allaBUTE OIPEACIICHHOW MOIIIHOCTH.
KomupoBanue cuMBOJIOB OJJHOTO asihaBHUTa C TIOMOIIBIO KOJJOBBIX CJIOB B IpyroM andasure, KogoBas TabiIMIa, 1eKOJUPOBAHHE.

KopupoBanue texctoB. PaBHomepHbiii kon. HepaBrnomepnsiii kon. Komuposka ASCII. BocemuOutabsie kogupoBku. [lonste o komupoBkax UNICODE.
JexoaupoBaHue cooOIIeHUH ¢ UCII0JIb30BaHUEM PABHOMEPHOTO U HEPABHOMEPHOT0 Koa. MHpopMannoHHbIH 00beM TEKCTa

2.2

HNupopmalinoHHbI 00beM NaHHBIX. BUT - MUHMMajbHAs €IUHHIIA KOJIMUYECTBAa MH(OPMAIIMU - ABOMYHBIA paspsn. EqunHuibl u3MepeHus MHOOPMAIMOHHOIO
o0beMa JaHHbIX. but, OailT, Kua00aiT, MerabaiT, rurabamnr.
CKopoCTh nepejaun JaHHbIX. ENMHUIIBI CKOPOCTH Nepeaduu TaHHBIX

2.3

Kopuposanue ngera. LiBetoBrie Mmogenu. Moaens RGB. I'myOuna kogupoBanus. [lTanurpa.
PacTtpoBoe 1 BekTOpHOE NipejicTaBieHne nzoopaxenuit. [Tukcens. OneHka HPOPMAIMOHHOTO 00beMa IrpauIecKuX TAHHBIX JUIS PACTPOBOTO H300pasKeHHUSI
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Konuposanue 3Byka. Paspsanocts u yactora 3anucu. KoauduecTBo KaHAIOB 3aIUCH.
OreHKa KOJTMYECTBEHHBIX MTaPaMeTPOB, CBA3aHHBIX C MPEJICTABICHNEM H XpaHEeHHEeM 3BYKOBBIX (haillioB

2.5

HenosunmonHsle u MO3UIIMOHHBIE CHCTEMBI cuucienus. Ajndasut. OcHoBanue. PaspepHyTas ¢opma 3amvcu gucna. [lepeBoq B JECATUYHYIO CHCTEMY YHCel,
3alUCaHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.
Pumckas cuctema cuucieHus

2.6

JBonuHas cucrema cuncinenus. [lepeBon nenpix uncen B npegenax ot 0 o 1024 B nBondHyI0 cUCTeMy cUuCiIeHns. BocbMepudHas cuctema caucienus. [lepeson
YHCceNl W3 BOCBMEPUYHOW CHCTEMBI B IBOWYHYIO W JIECATHYHYIO CHCTeMbl W oOpartHo. lllectHammarepuunas cucremMa cumcieHus. llepeBon dmcenm w3
IIECTHAIATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JIECATHUHYIO CUCTEMBI U O0PAaTHO.

ApudMeTHIeCKUe Onepalui B TBOMYHOW CUCTEME CUUCIICHHUS

2.7

Jlornueckue BbIcKa3biBaHMs. JIOTMYeCKHe 3HAYCHHS BBICKA3bIBAHUMA. DIEMEHTApHBIC U COCTABHBbIC BBICKa3bIBaHHA. JlorHYecKue omnepanuu: «w» (KOHBIOHKIIHS,
JIOTUYECKOE YMHOXKCHHE), «MIn» (AM3BIOHKIUS, JIOTUYECKOE CIIOKEHUE), «He» (Jormueckoe orpunanue). [Ipuopurer ngorudeckux omnepamuid. OnpenencHue
HUCTHHHOCTH COCTaBHOTO BBICKAa3bIBAHMSI, €CIIM M3BECTHHI 3HAYCHUS MCTUHHOCTH BXOJSIIMX B HETO BIIEMEHTAPHBIX BbICKa3bIBaHHMU. Jlormyeckue BBIPaKCHUSI.
[IpaBuna 3amucy TOrugeckrx BeIpakeHui. [locTpoenne TabInIl ICTHHHOCTH JIOTHYECKUX BBIpAKSHUN

2.8

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JIOTHYECKHUMU OCHOBaMH KOMIIBIOTEPA

2.9

HenpepeiBHble U QUCKpeTHbIe Mojenu. VmutanmonHele Monenu. Mrposeie mojenu. OlieHKa aJeKBaTHOCTH MOJCIH MOJCIUPYEMOMY OOBEKTY U UENSIM
MOJICTUPOBAHUS

2.10

Tabnuunsie Monenu. Tabnua Kak NpeacTaBICHUE OTHOLLICHHUS.
ba3bl nansbpix. OT60p B TAbJMIIE CTPOK, YAOBICTBOPSIOMINX 3aJAHHOMY YCJIOBHIO

2.11

I'pad. Bepmuna, pedbpo, nyts. OpueHTHpOBaHHBIE M HEOpHEHTHPOBaHHbIe rpadbl. JnuHa (Bec) pedpa. BecoBas marpuna rpada. J[nuHa myTn Mex a1y BeplInHAMA
rpaga. [Touck ontumanbpHOro MyTH B rpade. HavanpHas BepimnHa (MICTOYHHK) M KOHEYHAs BepIMHA (CTOK) B OPHEHTUPOBAHHOM Tpade. Brrurcnenne koanyecTsa
IyTel B HAIPaBJICHHOM aIlMKIMYECKOM Tpade

2.12

HepeBo. Kopens, BepmmHza (y3en), juct, pedpo (myra) mepesa. Breicota mepesa. Ilomnepeso. Ilpumepsl ucnons3oBanusi nepeBbeB. IlepeGop BapuaHTOB ¢
IIOMOIIBIO IEpPEBa

AJTOpUTMBI U IPOrPaMMHPOBAHKE

3.1

Caoiicta anroputma. CriocoObl 3anucu anropurMa (CI0BECHBIH, B BUE OJIOK-CXEMBI, IPOrpamMma).
CocraBieHue anropuTMOB U HPOTPaMM C HCIIOJIb30BAHUEM BETBJICHHH, IMKJIOB M BCIIOMOTaTeNbHBIX AITOPUTMOB U yopasieHus ucronHureneM (Polor,
Uepenamka, YepTexHuK U qpyrve). BelmogHeHne anropuTMOB BpYYHYIO M Ha KOMIIBIOTEPE

3.2

SA3wik nporpammupoBanus (Python, C++, [Tackans, Java, C#, LlIkonbHbIH ANTOpUTMUYECKUH S3BIK).

Cucrema nporpaMMHpPOBaHUs: peJakToOp TEKCTa POrpaMM, TPAHCISATOP, OTIaTUHK.

[lepemennas: Tum, ums, 3HaueHue. Llenble, BeecTBEHHbIE U CUMBOJIbHBIE TIEPEMEHHEIE.

Omnepartop npucBauBaHus. ApupmMeTndeckre BBIPaXEHHUS U MOPSIOK MX BhIYUCIeHHUs. Omnepanny ¢ HEeNbIMH YHCIaMU: IEJIOYUCIEHHOE JeJIeHHe, OCTaTOK OT
JEJICHUS.

Betrnenus. CocraBHble yCIOBUS (3aMCh JJOTMYECKUX BBIPAKEHUN HA M3Y4aeMOM SI3bIKE IPOrpaMMHUpOBaHus). HaxoxxaeHne MUHUMYyMa U MaKCHMyMa U3 JIBYX,
TpeX U YeThIpex 4ncen. Penienre KBaJpaTHOro ypaBHEHH, UMEIOIIET0 BEIECTBEHHbIE KOPHH.

Hukn ¢ ycnoBuem. Anroputm EBknma uis HaXoXXIeHUS HAUOOBIIET0 OOINEro AeNUTeNs ABYX HaTypajdbHBIX uncel. Pa30ueHne 3amicyu HaTypajabHOTO YMCia B
MO3ULIMOHHON CHCTEME C OCHOBaHNWEM, MEHBILINM WK paBHBIM 10, Ha OTAETIbHBIE TU(PHI.

Luka ¢ mepeMeHHOM. ANTOPUTMBI TPOBEPKH JEITMMOCTH OJJHOTO IEJIOTO YHCIIa Ha JIPYTroe, MPOBEPKH HATYPAIHHOTO YHCIIa Ha TPOCTOTY




3.3 | O6paboTKa CUMBONBHBIX AaHHBIX. CHUMBONBHBIE (CTPOKOBBIE) epeMenHble. [locumBonbHas 00padoTka cTpok. Iloacder yacTOThI MOSBICHUSI CUMBOJIA B CTPOKE.
Berpoennsie hyHKINM 1151 00pabOTKH CTPOK

3.4 | OnpeneneHne BO3MOXKHBIX PE3YJIbTaTOB PadOTHl aIrOpUTMa IPH JAaHHOM MHOXKECTBE BXOIHBIX [AaHHBIX, OMNPENENICHHE BO3MOXKHBIX BXOIHBIX JAHHBIX,
MPUBOJSIINX K JAHHOMY Pe3yJIbTaTy

3.5 | Tabnuunsie BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBICHHE U OTJIAAKA MPOrPaMM, PEalN3YIOIIUX THUIIOBBIE AITOPUTMBI OOPaOOTKH OZHOMEPHBIX
YHICIIOBBIX MaCCHBOB, Ha OJTHOM W3 SI3BIKOB porpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonsHBIH AnTopuTMHIYecKuil SI3bIK): 3aII0THEHNE YHCIOBOTO
MaccHBa CIy4alHBIMHU YHMCIAMHU, B COOTBETCTBUH C (DOPMYJION MM IIyTEM BBOZA YMCEJI, HAXOKACHUE CYMMBI 3JIEMEHTOB MacCHBa, IMHEHHBIN MONUCK 33aHHOTO
3HA4YEHUS B MACCHBE, IIOACYET JIEMEHTOB MacCHBa, YJOBJIECTBOPSIOMINX 3aJaHHOMY YCJIOBHIO, HAXOKAEHUE MUHIUMAIBHOTO (MAaKCHMAJILHOTO) 3JIEMEHTa MacCHBa.
CopTupoBKa MaccHBa.
OO6paboTka MOTOKa MAAaHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMBI, CPEAHEro apu(METHYECKOro, MHUHHUMAJIBHOTO M MAaKCHMAJIBHOI'O 3HAYCHUS 3JIEMEHTOB
MOCJIe/IOBATEILHOCTH, YAOBJIETBOPSIOMINX 3aJJaAHHOMY YCIOBHIO

3.6 | Ymopaenenne. Curnan. OOpaTHas cBs3b. [losyueHrne CHUTHAIOB OT HHM(POBBIX JAaTYMKOB (HAMpUMEp, KacaHWs, pPaccTOSIHUS, CBeTa, 3ByKa). [Ipumepsr
HCHOJb30BaHMs NPUHIMIIA OOPATHOM CBSI3M B CUCTEMAaX YIPABJICHHUS! TEXHUYECKUMH YCTPONCTBAMH C IOMOUIBIO JATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE

4 | MadopManmoHHbIE TEXHOJIOTHA

4.1 | TekcroBble JOKYMEHTHI M UX CTPYKTYpPHBIC 3JIEMEHTHI (CTpaHHIIa, ad3all, CTPOKa, CJIOBO, CUMBOJI).
TekcToBBIf Tpoleccop - HHCTPYMEHT CO3JIaHHsA, pelakTHpoBaHUs W (GopmarupoBanus TekcToB. [IpaBuia Habopa Tekcra. PemaktupoBanue Tekcra. CBoiicTBa
cumBonioB. Ulpudt. Tumer mpudTo (pyOrneHble, ¢ 3acedkamu, MOHOMHPHUHHEIE). [lomykupHoe m KypcuBHOe HaudepraHue. CBoiicTBa ab3aleB: TpaHUIIH,
a03aLHBIi OTCTYI, HHTEpBa, BeIpaBHUBaHuE. [lapameTprl cTpanuisl. CtuiaeBoe popMaTupoBaHUeE.
CrpykTypupoBaHue HH(OOPMAIIUY C IIOMOIIBIO CIIMCKOB U Ta0uil. MHOrOypoBHEBbIE CICKH. J00aBiieHue Ta0JInI] B TEKCTOBBIC JJOKYMEHTHI.
BcraBka n300pakeHUl B TEKCTOBBIE TOKYMEHTHI. OOTekaHHe M300pakeHUil TeKCToM. BriltoueHne B TEKCTOBBIM NOKYMEHT Auarpamm, (Gpopmyi, HymMepauuu
CTpaHML, KOJIOHTUTYJIOB, CCHIJIOK U IPYTUX DJIEMEHTOB

4.2 | PactpoBbie pucyHKH. Mcnonb30BaHne rpagiuecKux MPUMHATHBOB.
Onepaiuu peakTUpoBaHUs TpapUUecKux OOBEKTOB, B TOM umcie HudpoBbix ¢ororpaduii: u3MeHEHHE pa3Mepa, o0pe3ka, MOBOPOT, OTpaKkeHue, padboTa C
o0acTsiMHU (BbLAEIEHUE, KOIMPOBaHKE, 3aJIUBKA [IBETOM ), KOPPEKLHS 1IBETA, SPKOCTH U KOHTPACTHOCTH.
BekropHas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMHU TEKCTOBOTO IpOILieccopa WM APYIHX mporpamm (mpuioxenuit). JlobaBnenne
BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3 | IlogroroBka MyabTHMEAUHHBIX TIpe3eHTanuii. Cnaiin. JlobaBneHne Ha claii] Tekcra 1 n300pakeHuil. Pabora ¢ HECKOIBKUMH ClaiilaMH.
JlobaBneHure Ha craiil ayAnoBU3YyaJIbHBIX JaHHBIX. AHMMaIs. | unepccpuiku

4.4 | Tumsl TaHHBIX B AYEHWKax 3JEKTPOHHOW Tabnuubl. PemaktupoBanue m ¢opmarupoBanue Tabnuu. BeTpoeHHble (yHKUIMM IS OMCKa MaKCUMyMa, MUHUMYMa,
CyMMBI U cpesiHero apudmeTndeckoro. COpTHPOBKa JJAHHBIX B BBIICIIEHHOM Juarna3one. [locTpoenue auarpaMm (THCTOrpamMMa, KpyroBas Juarpamma, ToueuHast
nuarpamma). Beibop tuma quarpaMmel.
[IpeoOpaszoBanue ¢hopmyn npu KonupoBaHud. OTHOCHTENIbHAs], A0COMIOTHAS M CMEIIaHHAs aJipecalys

4.5 | YciaoBHbBIC BBIUMCICHUS B JJIEKTPOHHBIX TaOyuiax. CyMMHUPOBAaHUE W IMOACYST 3HAYCHMMU, OTBEYAIONIMX 3aJaHHOMY ycioBuio. O0paboTka 00NbIIMX HAOOPOB

JaHHBIX. YucaeHHoE MOACITMPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax




YMK u 3s1ekTpoHHbIe (HM(poBHIe) 00pa3oBaTelbHbIE PeCYpPChI:
IIporpamma:
deaepanbHas 00pa3oBaTelibHas MPOrpaMMa OCHOBHOTO 00IIIero o0pa3oBaHus, yTBepKaeHHas TpukazoM MunmnpocsemieHus: Poccuu ot 16.11.2022 1. Ne 993
Y4eOHUKH:
Bbocosa JI.JI., bocoBa A.1O. MadopmaTuka: 7-i kmacc: 6a30BbIii ypoBeHs: yaeonuk / JI.JI. bocora, A.lO. bocoBa. — Mocksa: [Ipocsemenne, 2024,
Bocoga JI.JI., Bocopa A.}O. Mudopmaruka: 8-ii kiacc: 0a3oBsiii ypoenb: yueOHuk / JI.JI. bocoBa, A.}O. bocoBa. — Mocksa: [Ipocsernienue, 2024.
Bocora JI.JI., Bocopa A .1O. Mudopmaruka: 9-i kiacc: 6a3oBbiii ypoBeHb: yueoHuk / JIJI. Bocosa, A.}O. bocoBa. — Mocksa: IIpocserienue, 2024.
JlonoJIHUTe IbHAS JIUTEpaTypa:
Bocoga JI.JI., bocosa A.1O. Madopmaruka: 7-9-e kimaccel: 6a30BbIi ypoBeHB: MeToandeckoe mocodue k yueonnkam JI. JI. bBocooii, A. FO. boconoii / JI. JI. bocosa, A.
IO. bocoBa. — Mockaa: [Ipocsemienue, 2023. — 69 c.
0P, OOP:
denepanbHbI HHCTUTYT Mearoruueckux u3mepenuit. http://www.fipi.ru/.
DneKTpOHHBIN 00pa3oBarenbHblil (MHGOpMaIMOHHSII) pecype “Sunekc Yueonuk. Mupopmaruka”. 7 kiacc
DneKTpOHHBIN 00pa3oBatenbHblil (MHGOpMaIMOHHSII) pecype “Sunekc Yueonuk. Mupopmaruka”. 8 kinacce
DekTpoHHBIN 00pa3oBatenbHbIi (MHGOpMaIOHHbIH) pecypc “SHaekc Yueonuk. Mupopmaruka”. 9 kiacc



Kanenmapao-temaTnieckoe mianuposanue. MapopmaTrka 7 Kmacc

N Hanvenoanne pasiena K-go Hcnoap3oBaHue 3J1eKTPOHHBIX JlaTa
Tema ypoka (mudpoBEIX) 00pa3oBaTEJbHBIX IJ1aH dakr
yP- Hacos pecypcor (JOP, IIOP) 7a 76 7a 76
1 Paznen 1 «Mudopmanust M |Bposnprii nucTpykrak no Th B kabunere 1 https://m.edso0.ru/8a161966
MH(OPMANMOHHbIE opranuzaiuy padouero mecra. Hpopmarus u ee 1
npoueccnn (8 4acos) CBOCTRA
2 Nupopmanunonnsie mporeccel. Coop u 06paboTka 1 https://m.edsoo0.ru/8al6le2a
nHpopManmu
3 WHpopmaumoHHble nporecchl. XpaHeHHe U repenaya 1
nHbOPMALHU
4 BceeMmupHas nayTuHa 1  [https://m.edsoo.ru/8a153244
5 Ipencrasnenue napopmarmu. EcTecTBeHHbBIE U 1 https://m.edsoo.ru/8al61fec
bopMabHbIC S3BIKH
6 JlBonunoe koaupoBanue. [IpeoGpaszoBanue 11060r0 1 https://m.eds00.ru/8a162186
andaBuTa K JBOUYHOMY
7 Wzmepenne uHpOpMaHn 1
8 [Tposepounas padora no reme «Mudopmanus n 1
HuH(bOPMAIHOHHBIC TPOIIECCHD)
9 Paznen 2 «Komnblotep kak  |OCHOBHbIE KOMIIOHEHTBI KOMITBIOTEPA M UX (YHKIIUH. https://m.edsoo.ru/8a1521d2
YHHBepcallbHOe YCTPOCTBO |[VcTopHs M cCOBpeMEHHbIE TEHIEHIINY PAa3BUTHS 1
AJs paboTsl ¢ KOMIIBIOTEPOB
uHdopmanmeii» (7 4acoB)
10 IepcoHanbHbIHA KOMIILIOTED 1 |https://m.edsoo.ru/8a153244
11 [Mporpammuoe obecnieueHne KoMmibioTepa. [IpaBoBas https://m.eds00.ru/8a152826
OXpaHa Nporpamm u JIaHHbIX. CHCTEMHOE 1
OporpaMmmHoe obecriedyeHune
12 CucTeMbl MPOrpaMMHUPOBAHHS M TIPUKIIATHOE 1
IpOrpaMMHOe obecrieyeHe
13 Daiinsl ¥ GaiIoBEIE CTPYKTYPHI https://m.edsoo.ru/8al52a74
14 [Monp3oBarensckuii uHTEpdEHc
15 ITpoBepounas padota mo reme «KoMmproTep Kak
YHUBEPCAIbHOE YCTPOMCTBO [Isi pabOTHI C 1
nHbopManuein
16 Pa3pnea 3 «O6padorka dopmupoBaHre N300paKEeHUS Ha SKpaHe MOHHUTOpA https://m.edso00.ru/8al629ec
rpadguyeckoil ”HGopMaAUI» 1
(4 uaca)
17 Wuctpykrax no Th. Komnsrorepras rpaduxa
18 Co3nanue rpadudeckux u300paxeHuit https://m.edso0.ru/8a163874



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a163874

Hcnoap30BaHne 3JIEKTPOHHBIX Jara
Ne HaumenoBanue pasgena K-Bo
vp. Tema ypoka qacos (uudposBeIX) 00pasoBaTeIbHBIX TUIaH dakr
pecypcos (0P, I1OP) 7a 70 7a 76
19 [IpoBepounas pabota mo Teme «O6padoTka 1
rpaduyeckoi HHbOPMAaIHN
20 Paznen 4 «O0paboTka TeKCTOBbIE JOKYMEHTHI U TEXHOJIOTHH UX CO3IAHHS https://m.edsoo0.ru/8al62e7e
TeKcTOoBOMH HHpopmanumn» (9 1
4acoB)
21 Co3zaaHue TeKCTOBBIX JOKYMEHTOB Ha KOMITBIOTEpE 1
22 O6u1ue cefieHus o GOpMaTUPOBAHKH. 1 https://m.edsoo.ru/8al162fe6
dopMaTUPOBaHIE CUMBOJIOB, a03a1ICB
23 CruieBoe opMaTHpOBaHUE 1
24 CTpyKTypHUpOBaHHE U BU3yaJIM3alist HHPOPMAIIHH B 1 https://m.edsoo.ru/8a1632d4
TEKCTOBBIX JIOKyMeHTaX. Criucku
25 CrpyKTypupoBaHHe 1 BU3yanu3anus nHpopmanum B
TEKCTOBBIX JIoKyMeHTax. Tabmupl. ['padudeckue 1
1300pakeHus
26 Pacrnio3HaBaHMe TEKCTa M CUCTEMbI KOMITBIOTEPHOT'O 1
repeBoja
27 O1ieHKa KOJMYECTBEHHBIX MTAPaMEeTPOB TEKCTOBBIX 1
JIOKYMEHTOB
28 IIpoBepounas pabota mo reme «O6paboTKa 1
TEKCTOBOM MHDOPMALIINY
29  |Pasmen S «MyabTumenna» (4 | Texnonorus MyasTUMenHA 1 https://m.edso0.ru/8al162b72
yaca)
30 KoMmribroTepHbIe Mpe3eHTaLHH. 1
31 Co31anne MyIbTHMEIMIHON Ipe3eHTaHN 1 |https://m.edsoo.ru/8al642c4
32 ITpoBepounas pabora no reme «MylbTHMETHA 1
33 Pa3zaen 6 «IloBropenne» (2 [Mrorosas nmposepounas pa6ora
yaca) 1
34 Pemennie 3anuMarenbHbIX 3a1a4. ITOroBbIN ypok



https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a1642c4

Kanenmapao-tematndeckoe miannpoanue. Madpopmatrka 8 kimacc

Hcnoab3oBanue 31eKTPOHHBIX JlaTa
Ne HaumenoBanue pasaena K-Bo
vp. Tema ypoka (uudpoBbIX) 00pa3oBaTEJbHBIX qacoB IIaH dakr
pecypcos (0P, IIOP) 8a 80 8a 80
1 Iaaea 1. Matemaruueckne | Texnuka 6e30macHOCTH U opranusaims pabodero mecta. |https://m.edsoo.ru/8al649e0 1
OCHOBBI HH()OPMATHKH OO01Ke CBSICHUSI O CUCTEMAaX CUMCIICHUSL.
2 JBounuHas cuctema cuncienus. J[Bonunas apudmernka  |https://m.edsoo.ru/8a164d96 1
3 BochMepuuHas 1 MIECTHAIIATCPUIHBIC CUCTEMBI https://m.edso00.ru/8a165296 1
cunciieHys. "KoMnploTepHble'" CHCTEMbI CUMCIICHHS.
4 [paBuito nepeBo/ia LENbIX ASCATUYHBIX Yncen B cucteMy |https://m.edsoo.ru/8al64ba2
curcieHus ¢ ocHoBaHueM ( . [Ipaktuueckas padora Nel 1
«[lepeBox HECATHYHBIX YHCEN B APYTHE TTO3UIOHHEIC
CUCTEMBI CUHCIICHUY.
5 [IpencraBnenue nensix uncen. [Ipencrapnenue 1
BCIIICCTBCHHBIX YUCEI
6 MHoXecTBa 1 oTepanuyl ¢ HIMA
BsickasbiBanue. Jlornueckue orneparuu. https://m.edsoo.ru/8a1657fa
IMocTpoeHue TabIKIl HICTHHHOCTH IS IOTHYECKUX https://m.edso0.ru/8al165cf0
BEIpakeHUi. [IpakTiaeckas padora No2 «IloctpoeHue 1
TaOIIHI UCTUHHOCTI)
9 CBo¥icTBa JIOTHYECKUX ONEpaLluil.
10 Pemenne norudeckux 3aaad.
11 Jlorudeckue 3JIeMeHTHI. https://m.edsoo.ru/8a165e94
12 Jlornueckue snementsl. [Ipaktudeckas padorta Ne3 mo
teme «llocTpoeHune Jornyeckux cxem Mo 3alaHHOU 1
JIOTHYECKOHN (DYHKITHID)
13 O606menne n3ydenHoro. [IpoBepounas pabora Nel 1
«MareMaTHYeCKHe OCHOBBI HH()OPMATHKI.
14  |I'1aBa 2. OcHOBBI AJNTOPUTMBI ¥ UCTIOJTHUTEIH https://m.edso0.ru/8a17949 1
ANrOPUTMH3AINH
15 Crioco0bI 3aITUCH aJITOPUTMOB. https://m.eds00.ru/8a179606
16 OOBEKTHI AJITOPUTMOB.
17 AnroputMudecKkas KOHCTPYKIIUS CIIeTOBaHUE.
IIpaktudeckas padora Ne4 o Teme «JInHEHHBIH 1

AJITOPUTM»



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606

HaumeHnoBaHnue pa3jaejaa

Tema ypoka

Hcnoan3oBanne 31eKTPOHHBIX
(uu¢poBbIX) 00paszoBaTeNIbHbIX
pecypcos (QOP, I1OP)

K-Bo
qacoB

JlaTta

IIaH

akr

8a

80

8a

80

AnropurMudeckas KOHCTpyKUus BeTBieHue. [lomHas
(opma BetBieHns. Cokpaménnas Gopma BETBICHHUS.
IIpaxTryeckas pabora N5 1o Teme «AITOPHUTM C
BETBICHUEM.

19

AJ'IFOpI/[TMI/I‘IeCKaH KOHCTPYKIHA IOBTOPEHUE. HI/IKJ'I (¢
3aJaHHbIM YCJIOBUCM IIPOA0JIXKCHUA DaGOTLI.

https://m.edsoo.ru/8a17998a

20

AnropurMudeckasi KOHCTpYKLUs OBTOpeHue. Llukin ¢
33JJaHHBIM YCJIIOBHEM OKOHUYaHHUS PaOOTHL.

https://m.edsoo.ru/8al79elc

21

AnroputMudeckas KOHCTpYKIUsS noBTopeHue. [{ukn ¢
3aJlaHHBIM 4YHcIoM noBTopeHuil. [Ipaktudeckas pabota
Ne6 110 Teme «IMKIIMYECKUH aIrOPUTMY

22

O606menne u3ydenHoro. [IpoBepounas padora Ne 2
«OCHOBBI AJITOPUTMH3ALIMI)

23

I'naBa 3. Hauana
NPOrPaMMHPOBAHMS

O6H_II/IG CBCCHUA O S3bIKC IPOrpaMMHUPOBAHUSL Ilackans.
OpFaHI/IBaHI/ISI BBO/JId M BbIBO/Jid JAHHBIX.

24

IIporpaMMupoBaHye TMHEHHBIX AJITOPUTMOB

25

[IporpamMmmupoBaHne TMHEHHBIX aITOPUTMOB.
IpakTryeckas pabora Ne7 mo teme «IIporpammupoBaHue
JIMHEHHBIX aJITOPUTMOBY.

26

[IporpammupoBaHne pa3BeTBIISIOIINXCS AJITOPUTMOB.
VYcnorHserit oneparop. [Ipakriaeckas padora Ne§ mo teme
«YcaoBHbIN oniepatop 1F»

27

[IporpammupoBaHne pa3BeTBIISIOMINXCS AJITOPUTMOB.
CocraBHoii oneparop. MHoroo6pasue croco0oB 3aIHCcH
BeTBiIeHM. [IpakTiaeckas pabora Ne9 mo teme
«[IporpaMmmupoBaHue Pa3BETBISIONINX AITOPUTMOBY.

28

[IporpamMmmupoBaHue HUKIOB C 3aJaHHBIM YCIOBUEM
npoospkeHust paboTel. [IpakTrdeckas padora NelO mo
teme «[luxka WHILE»

29

[IporpamMmmupoBaHue HUKIOB C 3aJaHHBIM YCIOBUEM
okoHuaHus pabotsl. [Ipaktuyeckas pabora Nell mo teme
«ukn REPEATY.

30

IIporpammupoBaHue HUKIOB C 3aJaHHBIM YHCIOM
noBTopeHui. [Ipakruyeckas padbora Nel2 no teme «Llukn
FOR».

https://m.edsoo.ru/8al7ac4a



https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17ac4a

Hcnons3oBaHue 3JeKTPOHHBIX Jarta
Ne HaumenoBanmue pasaeia K-Bo
vp. Tema ypoka (uudpoBeIX) 00pasoBaTeJbHBIX 4aCOB TUIaH $akr
pecypcos (QOP, I1OP) 8a 80 8a 80
31 IIpoBepounas padota Ne3 o teme «Hagana 1
IPOTPaMMHUPOBAHUSDY

32 |IloBTOpeHme HToroBoe noBTopeHue 1

33 Hroroas nposepoyHast paborta 1

34 Utorossiii ypok 1




KaﬂeHILapHO-TeMaTI/I‘leCKOG TMJIAaHUPOBAHUC. I/IH(i)OpMaTI/IKa 9 knacc

No HanmenoBanue pazena Hcnonb3oBanue 31€KTPOHHBIX K-Bo Jara
vp. Tema ypoka (uHppoBBIX) 06Pa30BATEILHBIX qacoB IIaH hakt
pecypco (JOP, IIOP) 9a 96 9a 96
1 I'naBa 1 Moaenuposanue |Bpoanslit nnctpykrax no Th. MoaenupoBanue Kak https://m.edsoo.ru/8al7be06 1
U popmausanus (8 4) METOJI [IO3HAHMSL.
2 3HaKOBBIE MOIEN 1
3 I'padudeckre nHGOPMAIIMOHHBIC MOJICITH 1
4 TabnuuHble HHGOPMAIMOHHBIE MOJEIH https://m.edsoo.ru/8al7c392 1
5 basza naHHBIX Kak MOJIEh MPEAMETHOM 00J1aCcTH 1
6 Cucrema ynpapieHus 6a3aMu JaHHBIX 1
7 Co3nanue 6a3bl TaHHBIX. 3alPOCHI HA BEIOOPKY JTaHHBIX 1
8 O6006menne o Teme "MoaenupoBaHue u
dhopmammzamust”. [IpoBepodnas paboTa mo Teme: 1
«MonenupoBanue U GopManu3amsy.
9 I'naBa 2 Anropurmusanus |Pemierue 3a1a4 Ha KOMITBIOTEpE https://m.edsoo0.ru/8al7ch12
U NPOrpaMMHpOBaHMe 1
(84)
11 OnHOMEpHBIE MAacCUBBI LENbIX uncel. Onucanue, https://m.edsoo0.ru/8al7cc3e 1
3aII0JIHEHHE, BHIBOJI MACCUBA.
12 Brruncrienre CyMMBI 2IEMEHTOB MacCHBa 1
13 [NocnenoBarenbHBI HOMCK B MaCCHBE 1
14 CopTupoBka MaccuBa 1
15 KoncTpynpoBanue anropuTMoB 1
16 3anuch BCIOMOTATENbHBIX AITOPUTMOB Ha SI3bIKE 1
Ilackanb
17 AnropuTMEI yipasieHus. [IpoBepodHast paboTa 1o Teme 1
«AJITOPUTMH3ALHS U IPOrPAMMHPOBAHHEY.
18 [I'maBa 3 OGpadoTka Wurepdeiic anextpornsix Tabmui. Janusie B sueiikax  |https://m.edsoo.ru/8al7d710
yuca0Boil uHopmanuu  |Tabmuibl. OCHOBHBIE PEXKUMBI paOOTHI C AJIEKTPOHHBIMU 1
3JIEKTPOHHBIX Ta0MuUax |raGnuuamu
(749)
19 Opranuzanus BeraucieHuin. OTHOCHUTENBHBIE, https://m.edsoo.ru/8al7e2b4 1
A0COJIIOTHBIC ¥ CMEIIAHHBIC CCHUIKH.
20 Berpoennsie pyrkmmu. Jlornaeckue GpyHKIHH. https://m.edsoo0.ru/8a17d990 1
21 CpelncTBa aHATU3a M BU3yaIH3alluy JAHHBIX. https://m.edsoo0.ru/8a17db70 1

CODTI/IDOBKa W IIOMCK JAHHBIX.



https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70

Hcnoab3oBaHue IJIEKTPOHHBIX

JlaTta

;‘4;_). HaumenoBanue pasjena Tema ypoka (LHPOBHIX) 06PA3OBATEBHBIX :i‘c‘::; mIan paxT
pecvpcos (JOP. IIOP) 9a 96 9a 96

22 IMocTpoenue auarpamm U rpapuKoB. https://m.edsoo.ru/8al17e08e 1

23 Pemenne 3anay no reme «OOpabOTKa YHCIOBOM https://m.edsoo.ru/8al7e87c 1
nHGOpMaLHIY

24 Pemenne 3anau. [IpoBepounas pabora mo Teme:
«O06paboTKa YMCIOBON HHPOPMALIH B AIEKTPOHHBIX 1
TaOINIAX.

25 |I'maBa 4 JlokanpHEIE U TI100aTbHBIC KOMITBIOTEPHBIC CETH

KoMMmyHuKanuoHHbIE 1
TexHoJa0ruu(8 1)

26 Bcemupnas kommplotepHas ceth MHTepHeT. Kak https://m.edso0.ru/8a17b578 1
yerpoeH MuaTtepHeT. IP-anpec kommproTepa

27 Jomennas cuctema UMEH. IIpoTokons! nepenauu 1
JIAHHBIX.

28 WudopmanmoHHbIe pecypchl U cepBuckl HTepHeTA. https://m.edsoo.ru/8a17b8e8
Bceemupnas nayrtuHa. @ailiioBble apXUBBI. 1

29 OnextpoHHas noura. CeTeBoe KOIEKTUBHOE 1
B3anMoierictBue. CeTeBOil DTUKET.
Cosznanue Beb - caiita. TexHOIOrHH CO3MaHUs BEO- https://m.edsoo.ru/8al7b7bc
caitra. Comeprkanue u CTpykTypa caitra. Odopmienue 1
caiita. Pasmelenue caiita B IuTepHeTe.

30 Co3nanue BeO - caiita. TeXHOIOTHH CO3aHUs BeO-
caifra. ConepikaHue U CTpyKTypa caifra. OdopmieHue 1
caiita. Pasmemienue caiira B luTepuere.

31 ITpoBepounas pabota o Teme: «KOMMYHHKAIHOHHBIE 1
TEXHOJIOTHI.

32 TosTopenue (3 4) IToBTOpenue. [loaroroBka K UTOrOBOM NPOBEPOYHOIM 1
pabore

33 Hrorosas npoBepouHas pabora

34 IToBTopenue. Pewenue 3anay.



https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17b7bc
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