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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o wHGOpPMATHKE HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS
COCTaBliecHa Ha OCHOBe TpeOOBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs, MPEICTABICHHBIX B
®I'OC 000, a takxe deaeparbHON padodeit MporpaMMbl BOCTIMTAHHUS.

[Iporpamma mo mH(poOpMaTHKe AAET MPEACTaBICHHE O ILENAX, OOIIel cTpaTeruu
oOydeHusi, BOCIHMTAHUS W PA3BUTHS OOYyUYaIOUIUXCS CPEACTBAMH HHPOPMATHKH Ha
0a30BOM  ypOBHE, yCTaHaBIWBaeT o0O0s3aTeNbHOE TPEAMETHOE  COJEpiKaHue,
peyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE I10 pa3/iejaM U TeMaM.

[Iporpamma 1o wHGOPMATUKE OMpPEAETSICT KOJUYECTBEHHbIE M KayeCTBEHHBIC
XapaKTePUCTHKU Y4eOHOTO MaTepuana il KaKIOro roja U3yuyeHus, B TOM YHUCIE IS
COJIEP’KaTEIbHOIO HAIIOJIHEHUS! PA3HOTO BHJIa KOHTPOJS (MIPOMEKYTOYHOM aTTECTALUU
0o0y4aromuxcsi, BCEPOCCUMCKUX IMPOBEPOUHBIX pabOT, TOCYJAapCTBEHHOHM HWTOTOBOU
aTTECTaLINH ).

[IporpamMma 1o MHQpOpMATHKE SBISETCS OCHOBOM ISl COCTaBJIEHHS aBTOPCKHUX
y4eOHBIX MPOTrpamMM, TEMAaTHIECKOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

LensmMu u3yyeHus MHPOPMATUKM HA YPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHMs
SIBIISTFOTCSL:

dbopMHpOBaHE OCHOB MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHs HAyKd WHGOPMATUKH, JOCTIDKEHUSM HAyYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOM TNPAaKTHKH, 3a CYET pa3BUTUS MPENCTaBICHUM 00
uHbOpMAIIMM KaK O BaKHEHIIEM CTPATETMYECKOM pecypce pa3BUTHS JHMYHOCTH,
rocyiapcTBa, oOIIecTBa, TOHHMaHUS pOMM  HWH(DOPMALMOHHBIX  MPOIECCOB,
UH(GOPMAILIMOHHBIX PECYPCOB M MH(OPMALIMOHHBIX TEXHOJIOTUN B YCIOBUSX LU(PPOBOM
TpaHchopMalii MHOTUX cdep KU3HM COBPEMEHHOTO OOIIECTBa; oOOecreYeHue
YCIIOBUH, CIIOCOOCTBYIOIINUX PAa3BUTHIO AITOPUTMHUECKOTO
MBILIUIEHUSI KaK HEOOXOIMMOTO YCIOBUS NpOGECCHOHAIbHONW JEATEeIbHOCTH B
COBPEMEHHOM  HMH(OPMAIIMOHHOM  OOILECTBE, MPEIOJIaraoliero  CrocoOHOCTh
oOyyarouierocs pa3OuBaTh CJIOXKHBIE 33J]a4K Ha O0Jee MPOCThIE 0/133/1a41, CPAaBHUBATD
HOBBIE 33/1aYdl C 3a/ladyaMH, PEUICHHBIMU paHee, ONpeNeNsITh IIard IS JOCTHKEHUS
pe3ynbpTaTa U Tak Jajee;

dbopMupoBaHWEe U  pa3BUTHE KOMIETCHIMM  oOOydJarommxcss B 00JacTH
UCTIONB30BaHUsl HMH(DOPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTUH, B TOM YHCTE
3HaHWW, YMEHWA ¥ HaBBIKOB paboThl C uWHPOpMAIUEH, MTporpaMMHUpPOBAHUS,
KOMMYHHUKAIIM B COBPEMEHHBIX IM(PPOBBIX Cpeaax B YCIOBUSX oOecredeHus
uHPOPMAIIMOHHON  0€30MacHOCTHM  JIMYHOCTH  OOy4alolerocs;  BOCIHUTaHUE
OTBETCTBEHHOTO M U30UPATEIILHOTO OTHOLIECHUS K MH(POPMALMU C YYETOM MPABOBBIX U



TUYECKUX aCIEKTOB €€ paclpOCTPaHEHHUs, CTPEMIIEHUSI K MPOJOJIKEHHIO 00pa30BaHuUs
B 00nacTM HH(OPMALMOHHBIX TEXHOJOTUNH U CO3MAATENbHOM JAESITENBHOCTU C
NPUMEHEHUEM CpPEICTB MH(GOPMALMOHHBIX TexHoJorui. MHpopmaTHka B OCHOBHOM
o01miemM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(OPMATUKH KaK HAyYHOU TUCIUIUINHBI, U3yYaroe 3aKOHOMEPHOCTH
OPOTEKAaHUs M  BO3MOXKHOCTH  aBTOMAaTM3alMKM HMH()OPMALMOHHBIX  IMPOLIECCOB
B PAa3IMYHBIX CHCTEMaX; OCHOBHBIC 00JaCTH MPUMEHEHHS HH(DOPMATUKH, TIPEKIIE BCETO

UH(POpPMAaILOHHbIE
TEXHOJIOTHH, YIIPABJICHUE U COLIMATIBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHPOPMATHKM M HHPOPMAIMOHHOM
NEeSITETbHOCTH.

Nzydyenne nHDOPMATHKH OKa3bIBAET CYIIECTBEHHOE BIWSHUE Ha (OPMHUPOBAHNE
MUPOBO33pEHUSI 00YYaroIIEerocsi, €ro >H3HEHHYIO IO3MIMIO, 3aKJIaJbIBAET OCHOBbI
NOHMMAaHUS NPUHLUUIOB (PYHKIMOHUPOBAHUS M HCIHOJB30BaHUS HHPOPMAIIMOHHBIX
TEXHOJOTHH Kak HEOOXOAMMOTO MHCTPYMEHTa MPAKTHUYECKH JII000H AESITeNbHOCTH U
OIHOTO U3 HauboJiee 3HAYUMBIX TEXHOJOTHMUECKUX JOCTHKEHHH COBpEMEHHOU
OUBWIM3AMU. MHOTME TpeaMEeTHbIE 3HAaHUS U CHOCOObI NI€ATEIbHOCTH, OCBOCHHbBIE
oOy4aromuMucs NMpU HU3y4eHUH HUH(POPMATHKH, HAXOJAT MPUMEHEHHE KaK B paMKax
00pa3oBaTeNbHOTO Mpollecca MPU U3YUYCHUHU JAPYTUX MPEIMETHBIX O0lacTed, Tak U B
WHBIX XKU3HEHHBIX CUTYallUAX, CTAHOBITCS 3HAYMMBIMHU Ui (POPMHUPOBAHUS KAdeCTB
JUYHOCTH, TO €CThb OpPHUEHTHPOBaHbl Ha (OpMHpOBAHME METANPEAMETHBIX U
JUYHOCTHBIX PE3yJbTAaTOB 00YUYEHHUS.

OcHoBHble 3amaun yueOHoro mpeamera «WuHdopmatuka» — copmupoBaTh y
0o0yyJaronuxcsi:

MOHUMaHUE MPUHIUIIOB YCTPONCTBA U (PYHKIIMOHUPOBAHUSL 0OBEKTOB LIUPPOBOIO
OKPY)XCHHsI, TPEICTaBICHUs 00 HWCTOPUM M TEHACHUMUSAX pa3BUTUA WH(POPMATUKU
nepuosa 1UbpoBoil TpaHCHOPMAIIMK COBPEMEHHOTO OOIECTBAa; 3HAHUSA, YMCHHS H
HABBIKU TPAMOTHOM IMOCTAHOBKH 3a/1a4, BOSHUKAIOITIX
B TIPaKTHYECKON NEATEIBHOCTH, ISl WX PEHICHHs C TIOMOIIBbIO HH()OPMAIIMOHHBIX
TEXHOJOTHIA, YMEHHUS U HaBBIKH (HOPMaTM30BAaHHOTO OMMCAHWs TOCTABICHHBIX 3aj1ad;
0a30BbIe 3HAHUSI 00 MH(POPMAITMOHHOM MOJEIUPOBAHNHU, B TOM YUCIIE
0 MaTeMaTHYeCKOM MOJECIUPOBAHUM; 3HAHWE OCHOBHBIX aJTOPUTMUYECKUX CTPYKTYp U

YMEHHE MPUMEHSTH 3TH 3HAHUS
JUIS TIOCTPOEHUSI AJITOPUTMOB pEIIECHUS 3a7a4 MO WX MaTeMAaTHUYECKUM MOJEIISM;

YMEHHUSI U HaBbIKM COCTABJIEHMSI IPOCTBIX IPOrPaMM IO IOCTPOCHHOMY aJITOPUTMY
Ha OJIHOM M3 $3BIKOB IPOrPaMMMPOBAHHUS BBICOKOI'O YpPOBHS; YMEHHUS U HaBBbIKU
3(p(EKTUBHOIO  HUCIOJB30BAHUS  OCHOBHBIX  THUIOB  MNPHUKIAJHBIX  IpOrpamm
(mpuioxkeHuit) o01Iero Ha3HaYeHUs] 1 MTHPOPMAIIMOHHBIX CUCTEM IS PEIICHUS C UX



MIOMOIIIBI0 TPAaKTUYECKUX 3a/ay, BJaJeHHe 0a30BbIMH HOpMaMH HHGOPMAIOHHON
3TUKH ¥ TIpaBa, OCHOBaMH HWH(POPMALMOHHON O€30MacHOCTH; yMEHHE TIPaMOTHO
UHTEPIIPETUPOBATh PE3YNbTAaThl PEHICHUS MPAKTUYECKUX 3aJad C  IOMOIIBIO
UH(GOPMAIIMOHHBIX TEXHOJIOTUH, IPUMEHSTh OMyUYEHHBIC PE3ybTaThl B MPAKTUYECKOM
JeSITETHHOCTH.

[enmn wu 3amaun w3ydeHHs HMH(POPMATUKM HA YpPOBHE OCHOBHOTO OOIIETO
00pa30BaHuUs ONPEAEISAIOT CTPYKTYpPY OCHOBHOI'O COJEp)KaHUS ydyeOHOro InpenMera B
BUJIE CIEAYIOIIUX YETHIPEX TEMATHUECKUX Pa3JIeIIOB:

1u(poBasi (PaMOTHOCTb;

TEOPETUUECKHE OCHOBBI UH(POPMATUKH;

JITOPUTMBI U IPOTPaMMHUPOBAHUE;

WH(POPMAIIMOHHBIE TEXHOJIOTHH.

OO61iee 4ncIo 4acoB, pEKOMEHIOBAHHBIX ISl U3yYEHUsI HHPOPMATUKH Ha Oa30BOM
ypoBHe, — 102 4aca: B 7 kinacce — 34 yaca (1 gac B Heneno), B 8 kimacce — 34 gaca (1
gac B HeJeno), B 9 kiacce — 34 gaca (1 gac B Heero).



COJEPXAHUE OBYYEHUA

7 KJIIACC

udpoBasi rpaMOTHOCTD
Komnwromep — ynueepcanvrnoe ycmpoticmeo oopabomku 0aHHbIX

KoMmneiorep — yHUBepCcallbHOE BBIUMCIUTEIHLHOE YCTPONCTBO, paboTaroliee 1o
nporpaMMme. TUIbl  KOMIIBIOTEPOB:  IIEPCOHAJBHBIE  KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPHI, CyNIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OCHOBHBIE ~KOMIIOHEHTBl KOMIbIOTEpa M HUX HaszHadeHue. [Ipormeccop.
OnepatrBHas M AOJTOBPEMEHHAs MaMATh. Y CTPOMCTBA BBOAA W BBIBOAA. CEHCOPHBIN
BBO/I, TATYUKH MOOMJIBHBIX YCTPOICTB, CPECTBA OMOMETPUUYECKON ayTEHTH(PUKALINH.

HcTtopusi pa3BUTHS KOMIBIOTEPOB M IMpOrpaMMHOro obecreueHus. [loxoneHus
KOMIIBIOTEPOB. CoBpeMeHHbIE TEHICHLIUU pa3BUTHA KOMIIBIOTEPOB.
CynepkomneroTepsl. [lapannenbHble BBIYACICHMUS.

[lepconanbubiii koMmbloTep. Ilpolieccop M ero XapakTepUCTUKH (TaKTOBas
4acToTa, paspsiAHOCTh). OnepartuBHas namath. JloJroBpeMeHHasi mamsth. Y CTpOMCTBa
BBOJa U BbIBoAAa. OOBEM XpaHUMBIX JaHHBIX (ONepaTUBHAs MaMATh KOMIIbIOTEpA,
HKECTKUM U TBEPJOTENIbHBIN JUCK, TOCTOSHHAS aMATh CMapT(OHA) U CKOPOCTh JOCTyNa
JUISL Pa3JIMYHBIX BUAOB HOCUTENEH.

Texnnka 0€30MacHOCTH U MpaBuiia pabOTHI HA KOMIIBIOTEPE.

IIpoecpammul u oannvie

[IporpammHoe  oOecrneueHue  komnbiorepa.  [lpukimagHoe  mporpamMmHoe
obecnieuenue. CucteMHoe nporpaMmHoe obecniedeHre. CucteMbl MporpaMMUpPOBaHUS.
[IpaBoBasi oxpaHa mporpaMMm U JaHHbIX. becriaTHble M yCIOBHO-OECIUIaTHBIE
nporpamMmel. CBOOOIHOE MPOTrpaMMHOE OOeCTIeueHuE.

@aiinbl 1 nanku (karanoru). [lpunuunsl noctpoenus (aitnoBeix cucreM. [TonHoe
uMsa (aitna (manku). [lyte k Qaitny (manke). PaGota c daiimamum u Karamoramu
CpelCTBaMH OINEPALlMOHHOM CHCTEMBL: CO3/IaHHE, KONMPOBAaHWE, IEPEMELICHUE,
nepeMMeHoBaHue U ynaneHue ¢ainoB u nanok (karaigoron). Tumsl ¢aiinos. CBolicTBa
daiinoB. XapakTepHble pa3Mmepbl (aloB pa3IMUHBIX THUIOB (CTpaHHUIA TEKCTa,
JJIEKTPOHHAsE KHUTA, Qororpadus, 3anuch IECHU, BUICOKIHUII, MOJIHOMETPAKHBIN
¢bunpM). ApxuBanus naHHbIX. Vcmombp3oBaHue mMporpamMMm-apxuBaTopoB. DailoBbIif
meHekep. [louck ¢aitnoB cpeacTBaMu ONEpaliMOHHONW CUCTEMBI.

KoMmmbroTepHble BUPYCHl U Ipyru€ BPEAOHOCHBIE MporpaMmsbl. IIporpammel s

3allUTHI OT BUPYCOB. Komnvromepusvie cemu



O0benunenne komnbroTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuua, BeO-cailT.
Crpyktrypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBbie cucremsl. Ilounck
uHbOpMallMl MO KJIIOYEBBIM CJOBaM M MO H300paxeHuio. JlocToBepHOCTH
uHpopMaIuy, noxydeHHoin u3 uarepuera.

CoBpeMeHHBIE CEpBHUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoil 3THKET, 0a30BbIe HOPMBI HHPOPMAIIMOHHOM 3TUKH U TpaBa mpu paboTe B
NnTepuere. Ctparerun 6e3onacHoro noseneHus B uTepuere.

Teopernyeckne 0CHOBbI HHGOPMATHKH
Hughopmayus u ungpopmayuonnsie npoyeccoi

WNupopmanins — 01HO U3 OCHOBHBIX MOHSITUI COBPEMEHHOM HaYKH.

Nudopmanus kak cBeAeHUS, NMpEeAHA3HAYEHHBIE JI1 BOCIPUATHSA YEIOBEKOM, U
uH(popMalus Kak JaHHbIE, KOTOPbIE MOTYT OBITh 00pa0OTaHBI ABTOMATH3UPOBAHHOU
CUCTEMON.

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh ONUCaHUS HENPEPBIBHBIX OOBEKTOB MU
IIPOLIECCOB € MOMOILBIO TUCKPETHBIX IaHHBIX.

NupopmaninoHHble  Mpouecchl — MNPOLECChl, CBSI3aHHbIE C  XPaHEHHEM,
npeoOpa3oBaHUEM U Mepeaadeii TaHHBIX.

IIpeocmasnenue unghopmayuu

CumBoin. Andasut. MomHocTs andasura. PazHooOpasue S3bIKOB M an(aBUTOB.
EctecTBenHnbIie 1 opManbHbIe S3bIKUA. AJIAaBUT TEKCTOB HA PYCCKOM sI3bIKE. JIBOUYHBIIM
andabut. KomuecTBO BCEBO3MOKHBIX CIIOB (KOAOBBIX KOMOMHAIMI) (HDUKCHPOBAHHOU
JUMHBL B ABOMYHOM andasute. [IpeoOpazoBanue moboro andaButa K JABOMYHOMY.
KonudecTBo pa3znuyHbIX CJIOB (DUKCUPOBAHHOW JUIMHBI B andaBuUTe ONpEAeIEHHON
MOIITHOCTH.

KonupoBanue cumMBOIOB 0HOTO ajidaBUTa ¢ MOMOIIBIO KOJOBBIX CIOB B JIPYTOM
andaBuTe, KOAOBas Ta0IUIA, JEKOIUPOBAHUE.

JIBonunsiil koA. [IpencraBiieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

Nudopmarmonneiii 00b€M NaHHBIX. BUT — MHUHMMAadbHas €IUHUIIA KOJUYECTBA
uHpopMaIuu — IBOMYHBIA pa3psa. Enununel usmepeHuss mHGOPMAIIMOHHOTO 00bEMa
JMaHHbBIX. buT, 0alT, KUI00AaWT, MeradaiT, ruradamT.

CkopocTb nepeayu 1aHHbIX. EIMHUIBI CKOPOCTH NEpeaayu IaHHbIX.

KonmnpoBanne tekcroB. PaBHoMepHbIl kon. HepaBHomepHbii kon. Koaupoka
ASCII. BocbmubutHeie koaupoBku. Ilonsatne o komupoBkax UNICODE.
JekonupoBanue COOOIIEHUI C KMCIOJIb30BAHHUEM PABHOMEPHOTO U HEPABHOMEPHOI'O
koaa. UnpopmanimoHHbIit 00BEM TEKCTA.

Hckaxxenne naopmaium npu nepenade.



O61ee npeacTaBieHUe 0 HUGPOBOM MPEICTABICHUN Ay TMOBU3YaIbHBIX U IPYTUX
HEIPEPBIBHBIX TAHHBIX.

Konuposanue 1npeta. [{BeToBeic Monenu. Moaens RGB. ['myGuna komupoBaHus.
[Tamatpa.

PactpoBoe u BekTOpHOE TpencTaBieHHe u300paxkeHuil. Ilukcems. OueHka
UH(OPMAITMOHHOTO 00bEMa rpadMueCKUX JaHHBIX JJI PACTPOBOTO N300paKEHHUS.

KoaupoBanue 3Byka. PazpsaHocts 1 yactoTa 3anucu. KomuecTBo KaHaIoB 3aIUCH.

OueHka KOJIMYECTBEHHBIX TMApaMETPOB, CBS3aHHBIX C IMPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (paiisioB.

HNHpopMaiHOHHBIE TEXHOJIOTUH
Texcmogvie 0oKymenmol

TexcToBblE JOKYMEHTBHI M UX CTPYKTYPHBIE RJIEMEHTHI (CTpaHHIla, ad3all, CTPOKa,
CJIOBO, CUMBOJ).

TekcToBBIM  mpoleccop — HUHCTPYMEHT  CO3[aHUsA, PENaKTUPOBAaHUS U
dbopmatupoBanus TekcToB. IlpaBuina Habopa Tekcra. PemakTupoBaHHe TeEKCTa.
CpoiictBa cumBosioB. [lpudrt. Tunsl mpudroB (pyOneHsie, C 3aceyKaMu,
MoHompuHHbIe). [lomyxupHoe u KypcuBHOe Hadepranue. CBoiicTBa ab3alleB:
rpaHuIlbl, a03allHbIl OTCTYI, WHTEpBaj, BhIpaBHUBaHUE. [lapameTpsl CTpaHUIIBI.
CruneBoe ¢hopMaTupoBaHUE.

CrpykrypupoBanue uHOpMaMu ¢  T[OMOIIBIO  CIHUCKOB W TaOJMII.
MHuoroypoBHeBbie criucku. Jlo0aBieHre Tabauil B TEKCTOBBIE JOKYMEHTHI.

BceraBka u300pakeHUd B TEKCTOBbIE JOKYMEHTBL. OOTekaHue wu300paxeHui
TEKCTOM. BKiIIOYeHHMe B TEKCTOBBIM JIOKYMEHT Juarpamm, (opmyi, HyMmepaiuu
CTpaHULl, KOJIOHTUTYJIOB, CCHIJIOK U JPYTUX DIIEMEHTOB.

IIpoBepka mnpasomnucanusa. PaccraHoBka nepeHOCOB. ['0J10COBOM BBOJ TEKCTA.
Onrtuueckoe pacno3HaBaHue TekcTa. KommbroTepHblil mnepeBon. Fcnonb3oBanue
cepBucoB MuTepHeTe 11 00pabOTKH TEKCTa.

Komnwvromepnas epagpuxa

3HaKOMCTBO C TpaduuecKuMu perakropamu. Pactpossie pucynku. Mcnonb3oBanue
rpaudecKux MPUMHUTHBOB.

Onepauuu penakTUpOBaHUsI TpapuUyeCKuX OOBEKTOB, B TOM 4YHCIE IU(PPOBBIX
dboTorpaduii: U3MEHEHHE pa3zMepa, 00pe3Ka, ITIOBOPOT, OTpaXKeHHe, padboTa ¢ 00IacTIMH
(BeIIETICHUE, KOMUPOBAHHWE, 3aJMBKA IIBETOM), KOPPEKIUS I1IBETa, SPKOCTU U
KOHTPACTHOCTH.

Bexropnas rpaduka. Co3manne BEKTOPHBIX PUCYHKOB BCTPOSCHHBIMU CPEICTBAMU
TEKCTOBOTO TIpolleccopa WM Jpyrux nporpamm (mpuioxkenwuil). JloGaBneHue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI. Mynvmumeoutinvie npezeHmayuu



[ToaroroBka MynbTUMEIMMHBIX Tpe3eHTanuid. Cnaiia. [loOGaBineHue Ha criain
TeKkcTa W u3o0pakeHuil. PaboTa ¢ HeckolbKMMH ciaimgamu. JloOaBieHHEe Ha crlai
ayIMOBHU3YaJIbHBIX JaHHBIX. AHUMALMs. [ UTIepCChUIKU.

8 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKH
Cucmemvi cuucnenus

Hemno3unronHuble ¥ MO3UIMOHHBIE CHUCTEMbl cuucieHus. AndaButr. OcHOBaHUE.
Pa3Bépnyras ¢opma 3anucu uyucna. llepeBog B JAECATHUHYIO CHUCTEMY 4YHCEN,
3aMMCAHHBIX B APYTHX CUCTEMAX CUHUCIICHUS.

PumMmckas cucrtema curcieHusl.

JIBonuHasa cucteMa cuncienus. [lepeBoa uenbix uncen B npeaenax ot 0 no 1024 B
JBOMYHYIO cUCTeMy cuucieHus. Bocbmepuunasa cucrema cumcienus. [lepeBoj uucen
U3 BOCBMEPUYHOW CHCTEMBbI B JIBOMYHYIO U JIECATHUYHYIO CHUCTEMBI W OOpATHO.
[llectHanuarepuunas cuctemMa cuucieHus. [lepeBox umcen M3 MIECTHAALATEPUYHOM
CUCTEMBbl B JIBOMYHYIO, BOCBMEPUYHYIO U JECITUYHYID CHCTEMbI U OOpaTHO.
Apudmerrueckue onepauu B JBOMYHON CUCTEME CUUCIICHHUS.

Inemenmvbl Mamemamuyeckou 102uKu

Jlornueckue BBICKa3bIBaHU. Jlornueckue 3HAYEHUS BBICKA3bIBAHUU.
DOneMeHTapHble W  COCTaBHbIE BBICKA3bIBaHWS. JlorMyeckue oOmnepauuu:  «u»
(KOH'BIOHKIIMS, TOTHYECKOE YMHOXKEHUE), «UIN» (TU3BIOHKIIUS, TOTUUECKOE CIIOKEHHE),
«He» (Jormyeckoe otpuuanue). [lpuoputer noruueckux omnepaunuit. OnpeaeneHue
UCTUHHOCTH COCTAaBHOTO BBICKA3bIBaHUS, €CJIM W3BECTHBl 3HAYCHUS HCTUHHOCTH
BXOASIIMX B HETO 3JIEMEHTAapHBIX BbICKa3biBaHUU. Jlormueckue BhipakeHus. IIpaBuna
3alUCH  JIOTUYECKUX BbIpakeHuid. [locTpoeHune TaOIUI] UCTUHHOCTH JIOTHYECKUX
BBIPAYKCHU.

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBaMH KOMIIBIOTCpA.

AJITOPUTMBI U IPOTPAMMMPOBAHHE
Hcnonnumenu u aneopummvl. Aneopummuyeckue KOHCMpPYKYuu

[Tousatne anroputma. HMcnonHuTenun anropuTMoB. AJTOPUTM Kak  IUJIaH
YIPABJICHUS UCTIOTHUTEIIEM.

CpoiictBa anroputma. CrnocoObl 3amucy anropuTMma (CIOBECHBIM, B BHJIE
0JIOKCXEMBI, pOrpaMMma).

Anroputmudeckue KOHCTpyKuuu. KoHCTpykumsi —«cienoBaHuey. JIMHeWHbIN
anroput™. OTpaHUYEHHOCTh JUHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTh MPEIYCMOTPEThH
3aBUCUMOCTb MOCIEA0BATEIIBHOCTHU BBINOJHAEMBIX I€HCTBUM OT UCXOJHBIX JAHHBIX.



KoHCcTpyKkius «BeTBiIeHUE»: TMOJHAsS W HenojHas ¢opMbl. BeimonHeHue u
HEBBINTOJTHEHUE YCJIOBUS (MCTUHHOCTb MW JIOKHOCTb BBbICKa3biBaHMs). I[IpocThie
COCTaBHBIE YCIOBHS.

KoHcTpykiuss «mOBTOpEHUS»: LUKIBI C 3aJaHHBIM YHCIOM [OBTOPEHUM, C
YCJIOBHEM BBINOJHEHUS, C IEPEMEHHOM LIUKIIA.

Pazpabotka n1s1  (GopMalIbHOTO HCIOJHUTENS aJIrOpuTMa, IPUBOJAIIECTO K
TpeOyeMoMy pe3ysIbTaTy IPU KOHKPETHBIX UCXOJIHBIX JaHHBIX. Pa3paboTka HeCI0KHBIX
QJITOPUTMOB C HMCIIOJIb30BAaHHEM IIMKJIOB M BETBJICHUH IS yIpaBieHUsS (GOpMaTbHBIMHU
UCIIOJTHUTENSAIMH, TakuMu Kak PoGor, Uepenamka, Yepréxnuk. BeimonHeHue
QJITOPUTMOB BPYYHYIO U Ha KoMibloTepe. CHHTAaKCUUECKHUE W JIOTUYECKHE OIIHUOKH.
OTka3bl.

A3biK npocpammuposanus

3k nporpammupoBanust (Python, C++, Ilackans, Java, C#, UlkonabHbIii
AnroputmMudeckuid SA3bIK).

Cucrema nporpaMMHUpPOBAHMSL: PEAAKTOP TEKCTA IIPOTrPamMM, TPAHCIISITOP, OTJIAJUHK.

IlepemeHHas: Tur, uMs, 3HadeHue. llenble, BEHMIECTBEHHBIE W CHMBOJIBHBIC
NIEPEMEHHBIE.

Onepatop mnpucBavBaHus. ApUPMETHUYECKHE BBIPAKEHUS U TMOPSAOK HUX
BbIUMCIIeHH. Onepanuu ¢ LEJbIMU YUCIaMU: LIEJIOYUCIEHHOE JEJIEHUE, OCTATOK OT
JEJICHUS.

Betsnenusi. CoctaBHble yCIOBUS (3aIIUCh JIOTUYECKUX BBIPAKEHUI HAa M3y4aeMOM
A3BIKE MPOrpaMMUpoBaHus). HaxoxnaeHne MUHMMyMa U MakCHMyMa U3 ABYX, TPEX U
YeThIpEX uncen. Perenre KBapaTHOro0 ypaBHEHUs, UMEIOILIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBasi oTiajzKa MpOrpamMM: MONIArOBOE BBIOJIHEHHE, MPOCMOTP 3HAYEHUU
BEJIMYMH, OTJIa/I04HbII BBIBOJ, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. AnroputMm EBkinaa uisi HaxOXA€HHUS HaWOOJBIIET0 OOIIEro
JeNUTEeNsl JBYX HATypajbHBIX uuceln. Pa30ueHue 3amucu HaTypajbHOro 4HcCia B
NO3ULMOHHOM CHCTEME C OCHOBAaHUEM, MEHBIIMM WM paBHbIM 10, Ha OTIENbHBIC
U QphI.

[y ¢ nepeMeHHOM. AJITOPUTMBI MPOBEPKHU IETUMOCTH OJHOTO LIEJIOTO Yuciaa Ha
Jpyroe, MpOBEpKU HATYpaIbHOTO YKCIIa Ha MPOCTOTY.

O0paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC) TEPEMEHHBIC.
[TocumBonbHas 00paboTka cTpok. [loncy€T 4acTOTHl MOSBIEHUS CUMBOJA B CTPOKE.
Bcerpoennsie pyHKIMM A1 00pabOTKU CTPOK.
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Ananuz ancopummos

OnpeneneHrue BO3MOXHBIX pPE3yJbTaTOB pabOThl aNropuTMa MpU JaHHOM
MHOJKECTBE BXOJHBIX [JIaHHBIX, OINPEACICHUE BO3MOXKHBIX BXOJIHBIX JIAHHBIX,
MPUBOASAIIMX K TAHHOMY PE3YJIbTATy.

9 KJIACC

udpoBasi rpaMOTHOCTD
I'nobanvnas cemv Humepnem u cmpameauu 6€30nacHo2o no8eoeHUs 8 Heli

['mobanbnast cets Wurepuer. [P-aapeca y3nmoB. CereBoe XpaHEHHE IaHHBIX.
MeTonbl MHAMBUAYAJbHOTO M KOJUIEKTHBHOIO pa3MEIIEHHWS HOBOM HMH(pOpMalHUHd B
Wurtepnere. bonpuime naHHble (MHTEpHET-AAHHbIE, B YACTHOCTU JAHHBIE COLIMAJIBHBIX
ceteit).

[Tonsitue 00 wuHbOpPMAIIMOHHONW O€30MaCHOCTH. YTPo3bl HUHMOPMAIMOHHOM
O0e3omacHocTU MHpu paboTe B TIOOATBHOW CETH W METOJbl MPOTUBOJCUCTBUS WM.
[IpaBuna Oe3omacHoi ayreHTU(uKanuu. 3amura JuuyHOW MHOpManuu B MuTepHeTe.
besonacusle cTpareruu mnoseneHus B MHtepHere. IIpemynpekieHHe BOBJICYECHHS B
JNECTPYKTHUBHbIE M KpUMHHAJIbHbIE (OPMBI CETEBOM AKTUBHOCTU (KUOEpOYIUIMHT,
(bummHr U apyrue Gopmabl).

Paboma 6 ungpopmayuonnom npocmpancmee

Buner nestenbHocTH B MHTEpHETE. HMHTEpPHET-CEPBUCHI: KOMMYHHUKAITMOHHBIE
CEpBUCHI (ITOYTOBAsI CIyk0a, BUIC0-KOHGEPEHII-CBS3b U JIPYTHUE), CIIPABOYHBIC CITY>KOBI
(KapThl, pacrcaHus U JIpyTHU€), TIOUCKOBBIE CIIYKObI, CITy>)KObI OOHOBJICHUS
POrpaMMHOTO OOecTieueHHsI U Apyrue ciyxkO0bl. CepBUCH TOCYAAPCTBEHHBIX YCIYT.
OO6maunbpie XpaHuiuia JaaHHbIX. CpencTBa COBMECTHOM pa3pabOTKU JTOKYMEHTOB
(onnaiiH-oducer). IlporpammHoe oOecrieyeHue Kak BeO-CEpBHUC:  OHJIAMHOBBIC
TEKCTOBBIC U TpaUUeCKHe PeaaKTOPhI, CPEIbl pa3pabOTKH IPOTPAMM.

Teopernueckne 0cCHOBbI HHPOPMATHKH
Mooenuposanue kax memoo no3sHaHus

Mopenb. 3amaud, pemaeMple ¢ TMOMOINBIO MojaenupoBaHus. Knaccudukarmm
Mojenel. MarepuanibHbie (HaTypHbIC) U MHPOpMAIMOHHBIE MOeau. HenmpepbiBHBIE U
JTUACKpETHbIE Mojenu. HMmuranmonnele wmoaenu. HMrpoeie monpemn. OrieHka
aJICKBATHOCTHU MOJICTTU MOJICTTUPYEMOMY OOBEKTY U TIEJISIM MOJISTUPOBAHMSI.

Tabnuunsie Mogenu. Tabmuiia Kak MpeCcTaBICHUE OTHOIIICHUSI.

baszer nanabpix. OTOOp B TaOIUIE CTPOK, YAOBICTBOPSIOMIUX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepmuna, pedpo, mytb. OpueHTUpPOBaHHbIE U HEOPUEHTUPOBAHHbBIE TPadBbI.

Jlnuna (Bec) peOpa. BecoBas matpuma rpada. [[nuHa mytu mexmy BepmmHamu rpada.
[Touck ontumansHOoro nyTd B rpade. HavanpHas BepiivHa (MCTOYHMK) U KOHEYHAs
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BepIIMHA (CTOK) B OpPHUCHTHPOBAaHHOM rpade. BprumcieHue KonwuecTBa IyTed B
HaIpaBJICHHOM alluKINYecKOM Trpade.

HepeBo. Kopenb, BepmnHa (y3en), Juct, pedpo (ayra) aepesa. BoicoTa nepesa.
[MonnepeBo. Ilpumepsl ucmonb3oBaHusa JepeBbeB. llepebop BapHaHTOB € MOMOIIBIO
Jepesa.

[lonsiTue MareMaTuyeckod MoOJENHU. 3aJaud, pellaeMble € [OMOIIbIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOI0) MoJeaupoBanus. OTaudyre MaTeMaTH4eCcKou
MOJICJIM OT HATYPHOH MOJICNIN U OT CIIOBECHOTO (JIUTEpaTypHOTO) ONMUCaHUs O0BEKTA.

Dtanbl KOMITBIOTEPHOTO MOJICIMPOBAHUS: TIOCTAHOBKA 3aJa4d, IOCTPOCHUE
MaTEMaTHYeCKOH MOJENH, TPOTpaMMHAs pean3alus, TEeCTUPOBAHHWE, IPOBEICHUC
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAIN3 €r0 PE3yJIbTaTOB, YTOYHEHNE MOJICIIH.

AJITOPUTMBI U IPOrPaAMMHUPOBAHHE
Paspabomka areopummos u npoepavm

Pa3buenune 3amaum Ha moazagaud. CoOCTaBJICHHE AJITOPUTMOB M TMPOTPAMM C
WCIIOJb30BAaHUEM BETBIICHHM, IIMKIOB M BCIIOMOTaTEIbHBIX aJITOPUTMOB IS
yIOpaBJIeHUs] HCHOTHUTENeM PoOOT wiM JpyruMU HUCHOJHUTENSIMUA, TaKUMH Kak
UYepenamka, YepTEXHUK U IPYTUMH.

Tabnuuneie BenmuuuHbl (MaccuBbl). OmHOMepHBbIE MaccuBbl. CoOCTaBICHHE U
OTJIaJIKa MPOrpamMM, PEATU3YIOIIUX THUIOBBIE aJTOPUTMbl OOpPaOOTKH OJHOMEPHBIX
YUCJIOBBIX MACCHUBOB, Ha OJIHOM U3 S3bIKOB mnporpammupoBanust (Python, C++,
[Tackanw, Java, C#, lllkonbHblli AnroputMuueckuil SI3bIK): 3alOJIHEHUE YHCIOBOTO
MaccHBa ClIydallHbIMU YHCJIaMH, B COOTBETCTBUM C (POPMYJION UM MYTEM BBOJA YHCEN,
HAXOXJCHUE CYMMBI 3JIEMEHTOB MAaCCHBA, JUHEUHBIA MOUCK 3aJ[aHHOTO 3HAYEHHS B
MAaCCUBE, NOACYET JJIEMEHTOB MAacCHUBa, YAOBJIETBOPSIOIIMX 3aJaHHOMY YCIOBHIO,
HAaXOXKJEHUE MHUHUMAJIBHOTO (MaKCHUMAaJbHOTO) odyieMeHTa MaccuBa. CopThpoBKa
MacCHBa.

OO0paboTka MOTOKAa JAHHBIX: BBIYUCICHUE KOJUYECTBA, CYMMbBI, CPEIHETO
apu(MeTnyeckoro, MHUHHUMAJIbHOTO W  MaKCHUMaJbHOTO 3HAYEHHUS  JJIEMEHTOB
IIOCJIEA0BATEIBLHOCTH, YIOBIECTBOPAIOIINX 3aJaHHOMY YCIIOBHIO.

Ynpaenenue

VYrupanenue. Curnan. OOpatHas cBsizb. [lomydeHue cuUrHajgoB OT HUMPOBBIX
JATYMKOB (KacaHMs, pacCTOSIHUS, CBETA, 3ByKa M JApyroro). IIpumepsl HCOIB30BAHUS
OPUHLIKIIA OOPAaTHOM CBS3M B CHUCTEMaXxX YIPaBICHHUS] TEXHUYECKUMHU YCTPOMCTBAMHU C
MOMOIIBIO TaTYMKOB, B TOM YHCJIE B pOOOTOTEXHHUKE.

[Ipumepsl pOOOTHU3MPOBAHHBIX CHCTEM (CHUCTEMa YMpaBICHHsS ABI)KCHHEM B
TPAaHCHOPTHOM cHUCTEME, CBapo4Has JIMHUSA AaBTO3aBOJAA, AaBTOMATU3UPOBAHHOE
YIPABJICHUE OTOIUICHUS JOMa, aBTOHOMHAsl CHUCTEMa YIPABJICHUS TPaHCIOPTHBIM
CPEICTBOM U JPYTHUE CUCTEMBI).
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HNudopmanuoHHbIE TEXHOJIOT UM
AnexmpoHHble madauybl

[TonsitTue 00 >MEKTPOHHBIX TaOiuuax. TUIBI JaHHBIX B sUEHKax AIIEKTPOHHOMN
Tabnuupl. PenaktupoBanue u ¢opmarupoBanue Tabnuu. BerpoenHble (yHKIUU Ui
oMcKa MakCMMyMa, MUHHMyMa, CyMMbl U cpenHero apupmernyeckoro. CopTupoBka
JAHHBIX B BBIJIEICHHOM nuara3one. [locTtpoeHne nuarpamm (rucrorpamma, Kpyrobas
auarpamma, ToueyHas [uarpamma). BeiGop Tuma quarpaMmesi.

IIpeoOpa3oBanue ¢opMyn npu KomupoBaHuu. OTHOCUTENbHAs, aOCONIOTHAs U
CMELIaHHas aJpecalys.

VYcaoBHBIE BBIYMCIECHHSI B JJIEKTPOHHBIX TaOmumax. CyMMUpOBaHUE U MOJCYET
3HAYEHUM, OTBEYAIOIINX 33JJaHHOMY yCiI0BHI0. OOpaboTKa O0IBIIMX HAOOPOB TAHHBIX.
YucneHHOEe MOJIETMPOBAHUE B 3JIEKTPOHHBIX TaOIUIAX.

Hnghopmayuonnvie mexnonozuu 8 cospemenHnom obuecmese

Ponp uHpOpMAIMOHHBIX TEXHOJOTHM B Pa3BUTHUM IKOHOMUKH MHpPA, CTPaHBI,
peruona. OTKphIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBszannbie ¢ UHPOPMATUKONW U UHOOPMAITMOHHBIMU TEXHOJIOTHSIMHU:
BeO-u3aiiHep, MPOTPaMMUCT, Pa3pabOTYMK MOOWMIIBHBIX MPUIIOKEHUN, TECTUPOBIIHK,
apXUTEKTOP MPOrpaMMHOro oOecrHedeHus, CHEeHUAIUCT 10 aHalu3y JIaHHBIX,
CHUCTEMHBIN aIMUHUCTPATOP.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
IO TH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA3OBAHUA

N3yuyenne nHPopMaTUKH Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHus HAPABIICHO
Ha JOCTHMXEHHE OOYyYaIOLUMUCS JUYHOCTHBIX, METANpPEAMETHBIX M MPEeIMETHBIX
pe3yJbTaTOB OCBOCHMSI COACpKaHUS Y4eOHOTO peMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pEe3yNbTaThl HMMEIOT HANpPAaBJICHHOCTh HA pEIICHUE 3aJady
BOCIIUTAHUS, Pa3BUTHUSA W COINHMAIU3aNUU OOYJaOIIUXCS CpEACTBAMH YIeOHOTO
npeaMeTa.

B pesynbrare wu3ydeHus uWHPOPMATHKM HAa YPOBHE OCHOBHOTO OOIIEro
obpaszoBanmsi y oOydaromierocsi OyayT chHOpMHUPOBAHBI CIEAYIONINE JIMYHOCTHBIC

pe3yabTaThl B 4acTu: 1) IATPHOTHYECKOT0 BOCTIUTAHMS:
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LICHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy9YHOMY HACJICIWI0, TIOHMMaHWE 3HAYeHWs WHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOTO O0O0IleCcTBa, BIAJACHHE JIOCTOBEpHOW uH(pOpMalMed O TepeoBbIX
MHUPOBBIX M  OTCUECTBEHHBIX  JIOCTIDKCHHAX B  00macT  WHPOPMATHKA |
WH(OPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX O MU(PPOBOH
TpaHchOpMaIK COBPEMEHHOT0 00111eCTBA; 2) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
OpHUEHTalMsl Ha MOpPAJIbHBIE LEHHOCTH M HOPMBI B CHUTYyalUsSX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTh OILICHMBATH CBOE MOBEACHUE M TMOCTYNKHU, a TAKXKE MOBEACHUE U
MOCTYIIKA APYTUX JIIOJCW C TO3WIMA HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM
OCO3HaHUs IOCIIEICTBUN ITOCTYIIKOB, aKTUBHOE HEIIPUATHUE ACOLUAIBHBIX ITIOCTYIIKOB, B
TOM uncie B UHTepHeTe;

3) rpakIaHCKOr0 BOCIIMTAHHUS:

NPE/ICTaBICHUE O COLMATIBHBIX HOPMAaX U MPaBUIIaX MEXJIMYHOCTHBIX OTHOIIICHHIMA
B KOJUICKTHBE, B TOM YHCJC B COIMAIbHBIX COOOIIECTBAX, COOJIIOJCHUE IPABHII
0€30MacHOCTH, B TOM YHCJC HaBBIKOB OE30MACHOTO TMOBEACHHS B HHTEPHET-CPEC,
TOTOBHOCTb K Pa3HOOOpPAa3HOM COBMECTHOH JEATEIBHOCTH MPH BBIMOJHCHHH YUCOHBIX,
MO3HABATEIBHBIX  3aJa4, CO3JaHWU  y4COHBIX  IPOCKTOB,  CTPEMJICHHE K
B3aMMOINOHMMAHHUIO M B3aMMOIOMOIIM B TIPOIECCE ITOM yd4eOHOH IesATETBHOCTH,
TOTOBHOCTH OIICHHBATh CBOE TOBEJCHHWE M MOCTYNKH CBOMX TOBApHIICH C MO3MIIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIEACTBUI MMOCTYIIKOB;

4) meHHOCTEel HAYYHOT0 MO3HAHNS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUECKUX TMpEACTaBiIeHUA 00 wuHbOpMaLINH,
MH(GOPMAIIMOHHBIX IpolieccaX U MH(OPMALMOHHBIX TEXHOJOTHUSX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKU U OOIIECTBEHHOMN MPAKTUKU U COCTABJISIOLINX
0a30ByI0 OCHOBY Il MOHHMMAHMS CYUIHOCTHM HAy4YHOM KapTHUHBI MHUpa; HHTEpEC K
00y4YEeHHIO ¥ TTO3HAHUIO, TI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caM000pa30BaHUIO, OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU U YpOBHA OOy4YeHUs B
JanbHEIIeM; OBIaJeHUE OCHOBHBIMM HaBBIKAMHU MCCIIEIOBATENBCKON N1€ATENbHOCTH,
YCTaHOBKAa Ha OCMBICJIICHHE OIbITa, HAOMIOEHUNH, TMOCTYNIKOB U CTPEMIICHHE
COBEpIICHCTBOBATh IYTH JOCTWKEHUS HHAMBUAYAJIbHOTO UM  KOJUIEKTUBHOIO
Onmaromonyuusi; CHOPMHUPOBAHHOCTh HMH(POPMAIMOHHON KYJIBTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOATENILHON pabOThl ¢ yYEOHBIMH TEKCTAMH, CIIPABOYHOM JINTEPATYpOil,
Pa3HOOOpa3HBIMU CpPEACTBAMU HH(DPOPMAIMOHHBIX TEXHOJOTUM, a TaKXke YyMEHUs
CaMOCTOSITENIbHO OINPEAEIATh LEIH CBOEro 00Y4YeHHsI, CTaBUTh U (POPMYIUPOBATH IS
ceOst HOBbIEC 3a7auu B y4€Oe W MO3HABATEIbHOW AESITEIbHOCTH, Pa3BUBaTh MOTHBBI U
UHTEPECHl CBOEH MM03HABATEIbHON JAESATENbHOCTH;

5) popMupoBaHUSs KYJbTYPbI 310POBbSI:
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OCO3HaHUE IICHHOCTH >KU3HHM, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3J0pPOBBIO,
YCTaHOBKA Ha 370pOBbIN 00pa3 *U3HHU, B TOM YUCJIE U 33 CYET OCBOCHUS U COOIIOICHUS
TpeOoBaHMiI ~ Oe30macHOW  JSKCIUTyaTalldd  CPEACTB  MHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpya0BOr0 BOCIIMTAHUSI:

UHTEpPEC K TNPAKTUYECKOMY U3ydeHHio npodeccuid u Tpyda B cdepax
npodeccuoHaNbHOM AESTENIbHOCTH, CBI3aHHBIX ¢ MH(POPMATUKON, TPOrPaAMMUPOBAHUEM
U  HWHPOPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSX HAyKH
MH(POPMATUKU U HAYYHO-TEXHUYECKOrO MPOrpecca;

OCO3HAHHBINA BHIOOP W MOCTPOEHUE UHIAUBUIYATLHON TPACKTOPUU OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX U 00IIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

7) IKOJIOTHYECKOI0 BOCIIMTAHHSA:

OCO3HAHHUE TI100AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IMyTel UX pelieHus,
B TOM 4YHCJIE C Y4ETOM BO3MOXXHOCTEH HH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHI;

8) aganTanmuu 00y4yaomerocss K H3MeHsIIOIMUMCH YCJIOBUSIM CONMAIBHON 1
MPUPOTHON Cpeabl:

OCBOEHHE OOYYaIOIUMHUCS COIMAIBHOTO OIBbITa, OCHOBHBIX COIMAIBHBIX POJICH,
COOTBETCTBYIOIIMX BEAYIICH NESITEIHLHOCTH BO3pacTa, HOPM U IPaBHII OOIIICCTBEHHOTO
noBesieHus, (OpM COIMABHOM >KU3HW B TPYIIAX U COOOIIECTBAX, B TOM YHCIE
CYUIIECTBYIOIINX B BUPTYAJIbHOM MIPOCTPAHCTRBE.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMBbl 110 HHPOPMATUKE OTPAKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU  YYEOHBIMU  JE€HUCTBUSMH —  I[103HABAaTEJIbHBIMHU,
KOMMYHUKATUBHBIMU, PETYISATUBHBIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJILHbIC Y4eOHbIE 1eliCTBHS
ba3oBble JJornueckue aeicTBus:

YMEHHUE OTPEIEIATh MOHITHS, CO3/1aBaTh 0000IIEHNSI, YCTaHABINBATh aHAJIOTHH,
KJIacCU(UIIMPOBATh, CaMOCTOSATEILHO BBIOMpPaTh OCHOBaHUS U KPUTEPUU IS
KJ1accu(UKaIY, YCTaHABIUBATh PUUNHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKHE
paccykAeHus, JeJaTh YMO3aKIIOUEHUs (MHAYKTUBHbIC, IETYKTUBHbBIE U IO aHAJIOTHH)
¥ BBIBOJIBI; YMEHHUE CO3/aBaTh, MPUMEHITh M MPEOOPa30BBIBATH 3HAKH W CHUMBOJIBI,
MOJEIH U
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CXEMBbI Ui pelleHus] Y4eOHbIX M MO3HABATEIbHBIX 3aJ]la4; CAMOCTOSITEIBLHO BBHIOMPATH
croco0 pelieHds y4eOHOM 3amauyu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pEIICHHS,
BBIOMpATh HanboJIee MOIXOIAIIUN C YYETOM CAMOCTOSITENIbHO BbIICTIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarebCKHeE JeHCTBUA:

dbopMyIUpOBaTh BOMPOCHI, (UKCUPYIOIIUE Pa3pblB  MEXAY pPCAIbHBIM U
JKEJATEIbHBIM COCTOSIHUEM CHUTyalluu, OOBEKTa, W CaMOCTOATENIbHO YCTAaHABIUBATH
HMCKOMOE W JIaHHOE; OIICHWBATh Ha MPUMEHHMOCTb W JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJYYEHHYIO B XOJI€
WCCJIEIOBAHUS; TPOTHO3UPOBATh BO3MOXKHOE JAJIBHEHUINEE PA3BUTUE ITPOLIECCOB,
COOBITUM M WX TOCIEICTBUS B aHAJOTUYHBIX WM CXOJHBIX CHUTYyalUsX, a TaKKe
BBIJIBUTATh MPEIOI0KEHUS 00 NX PA3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

BBISIBIIATDH Je(DUIUT WH(DOpMAIUH, TAHHBIX, HEOOXOIUMBIX JIJISl pEIICHUS
MOCTABJICHHOW 3aJa4M; IPUMEHATh PA3JIMYHbIE METOJIbI, MHCTPYMEHTHI U 3aMpPOCHI IpPH
MOouCKe ¥ 0TOOpe MHGOpPMALUKM WK JTAHHBIX U3 UCTOUHHKOB C YUETOM MPEAJIOKEHHON
yueOHOM  3agau U 3aJaHHBIX  KPUTEPUEB;  BBIOMpPATH,  AHAIU3UPOBATH,
CHUCTEMaTU3UPOBATH U UHTEPIPETUPOBATH

uH(OPMAITUIO PA3IMYHBIX BUJOB U (OPM MPEICTABICHUS; CAMOCTOSATEIHLHO BHIOMPATH
ONTUMANIbHYI0 (OPMY MpEACTaBICHUS MHPOPMALMU W WIUIIOCTPUPOBATH pelIacMble
3a/1a4d HECJIOKHBIMM CXEMaMHM, AUarpamMmaMu, HHOW TpauKoil U UX KOMOMHAIUSIMU;
OIIEHUBATh HAJEKHOCTh HHPOPMAIIU TIO KPUTEPHUSIM, MPETI0KEHHBIM YUUTEIIEM
W chopMyITUPOBAaHHBIM CaMOCTOATEIIBHO; s PexTUBHO

3allOMHMHATh U CUCTEMATU3UPOBATh HH(POPMAIIHIO.

KoMMyHHKATHBHBIC YHUBEPCAJIbHbIE YUeOHbIE e CTBHUS
OO0menue:
COTIOCTABJISITh CBOM CYXKJEHHUSI C CYKJICHUSIMU JIPYTUX YYaCTHUKOB JHAJIOra,
0OHapyKMBaTh Pa3IMYUE U CXOJCTBO TMO3UIINMA; MyOJIUYHO MPEACTABIATH PE3YJIbTATHI
BBITIOJTHEHHOTO OTBITA (IKCIIEPUMEHTA,
WCCJIEIOBAHMUSI, TIPOEKTA); CAMOCTOSTEIHLHO BRIOUPATh (hOpPMAT BHICTYIUICHUS C YIETOM
3a/1a4 NMpe3eHTalUH U
0COOCHHOCTEH ayJUTOPUH U B COOTBETCTBUU C HUM COCTABJIATh YCTHBIC U MTUCHMEHHBIC
TEKCThI C UCII0JIb30BAHUEM WJLTFOCTPATUBHBIX MAaTEpHUAJIOB.

CoBMecTHas 1€ATEIbHOCTD (COTPYIHUYECTBO):

MOHMMATh W HCIOJb30BaTh MPEUMYILIECTBA KOMAHAHOM M WHIWBHUAYaJbHOU
paboThl MpU PEIICHUH KOHKPETHOM TMpOOJIeMbl, B TOM YHCJIE TPH CO3JTaHUU
WH()OPMAITMOHHOTO TPOAYKTa; MPUHUMATh I11€7b COBMECTHOM WH(MOPMAITMOHHON
NEeATEILHOCTH 0 COOpYy,

16



o0OpaboTke, nepenaye, GopManu3zalud UHPOpPMAIUH, KOJJIEKTUBHO CTPOUTH JIEUCTBUS
no e€ IOCTWKEHUIO: pacCIpelessTh POJM, JOTrOBapuUBATHCA, OOCYXKIaTh IPOLECC U
pe3yabTaT COBMECTHOM pabOThI; BBIMIOJIHATH CBOIO YacTh paboThl ¢ MHGpOpMaLuen win
UHGOPMAIIMOHHBIM TPOAYKTOM, JOCTUTasi KadeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYsI CBOU ACUCTBHS C APYTMMU YiIE€HAMU KOMaH/Ibl,
OLICHMBAaTh  KAauyeCcTBO CBOEro0  BKJIaJa B  O0OmMHA  MHPOPMAIMOHHBIHI
OPOAYKT MO KpPUTEPHUSIM, CAMOCTOSTEIbHO COPMYIMPOBAHHBIM YYaCTHUKaMH
B3aMMOJICHCTBUS; CPAaBHMBATh PE3YJIbTAaThl C MCXOAHOM 3aJadyed M BKJIaJ KaXAo0ro
YJICHa KOMaH bl
B JIOCTH)KEHUE pE3yJlbTaToOB, pa3leiiarh cQepy OTBETCTBEHHOCTH M MPOSBIATH
TOTOBHOCTB K IPEJOCTABICHHUIO OTYETA MEPET TPYIIION.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBUS
Camoopranmu3anus:
BBISIBIIATH B )KH3HEHHBIX U YUYCOHBIX CUTYAIIUSIX TPOOJIEMBI, TPEOYIOIINe

peIIeHHUS;

OPUEHTHPOBAThCS B  PA3IMUHBIX  MOAXOJaX K  MPUHATHIO  PEIICHUN
(MHIMBUIyalbHOE  TMPUHSATHE  PEIICHUW, TPUHSATHE  PEIIeHWH B TPYIIe);

CaMOCTOSTEIIEHO COCTABIISATh AJITOPUTM PEIICHHSI 3a/1a9H (WITH €ro 4acTh),
BBIOMpaTh CIOCOO pelieHus yueOHOM 3aauu ¢ y4ETOM HMMEIOIIUXCS PECYPCOB u
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH MpeJjlaraeMble BapUaHThl PEUICHUM;
COCTAaBJIATH TUIaH JEHCTBUM (TUTaH peaan3alliid HAMEUEHHOTO arOpuT™Ma PeIieHus),
KOPPEKTUPOBATh MPEIJIOKECHHBIA aJITOPUTM C YYETOM TOJYYECHHS] HOBBIX 3HaHMUA 00
U3y4aeMoOM OO0BEKTE;

JenaTh  BBIOOp B YCJIOBHUSIX IPOTUBOPEUMBOM  uMHpOpManmu U OpaTh
OTBETCTBEHHOCTH 32 PEIIICHHUE.
CaMoOKOHTPOJIb (pediiekcus):

BJIAJIETh CIOCOOAMU CaMOKOHTPOJISI, CAaMOMOTHBAIUU H PEeQIICKCHUH;
JaBaTh OIICHKY CUTYAIIMH U TIPEJIaraTh TUIaH e¢ N3MCHCHUS;

YYUTBHIBATh KOHTEKCT U NPEABUIETH TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh
Opyu  peleHud  yuyeOHOM  3aj1aud, aZanTUPOBAThH pemieHue K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSICHATh ~ MPUYMUHBI  JOCTHIKEHUS (HEIOCTHXKEHUSI) PE3YJIbTaTOB
UH(GOPMAIIMOHHOM IE€ATEIbHOCTH, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY, YMETh
HaxXOJUTh NO3UTUBHOE B ITPOU30LIEIIEN CUTyal[M1; BHOCUTh KOPPEKTHUBEI B

JACATCIBHOCTSb HA OCHOBEC HOBBIX O6CTO$IT€J'II>CTB,
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N3MCHHUBIINXCS CHTyaHHﬁ, YCTAHOBJICHHBIX OIHI/I6OK, BO3HUKIIIHNX pr,Z[HOCTCﬁ;
OOCHHUBATH COOTBCTCTBUC PC3yJibTaTa ICJINU U YCIIOBUAM.

BMOIII/IOHaJILHLIﬁ HHTCJVICKT.
CTaBHUTH ce0s1 Ha MECTO APYroro 4Cjao0BCKa, IOHUMATb MOTUBBI 1 HAMCPCHHA

JIpyroro;

IlpunsiTue cedsi M APyrux:
0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT NAKE B YCIOBHUAX

OTKPBITOTO JOCTYIIA K JIFOOBIM 00bEMaM HH(pOpMAIIIH.

HPEIMETHBIE PE3YJIbTATDBI

K konmy oOyuenus B 7 KJjacce y oOyuaromierocss OynyT chopMupoBaHbl
CJIEIYIOLE YMEHUS:

MOSICHAThL Ha MPUMEpPaxX CMBICT TOHATUM «UHPOpMaIuUsa», «UHOOPMAIMOHHBIN
mpoiecc», «oOpaboTka wuHbOpMaAIUUY), «XpaHeHHEe UHpOpMalUKy», «mepenadya
uHhopMaIuu»; KOIUPOBATh W JIEKOJUPOBATH COOOIICHUS IO 3aJaHHBIM IIpaBUIIaM,
JIEMOHCTPUPOBATh TOHMMAHUE OCHOBHBIX NPHUHIMIIOB KOJUPOBaHUS HHGOPMAIUU
pa3IMyHOM TpUPOAbl  (TEKCTOBOHM, TIpauyeckoil, ayauo); CpaBHUBATh JJIUHBI
COOOIIICHUH, 3amMCaHHBIX B PA3TUYHBIX al(aBuUTax, OMEPUPOBATH EIMHUIIAMHU
U3MepeHUuss UHPOPMAIIMOHHOTO O00BEMA M CKOPOCTU Tepeladyd JaHHBIX; OIEHUBATH U
CpaBHMBATDH Pa3MepPhl TEKCTOBBIX, Ipa)MueCKUX, 3BYKOBBIX (paliIoB U
BU1e0(haiIoOB; TPUBOIUTH IpUMEPbl  COBPEMEHHBIX YCTPOMCTB XpaHEHUs

u nepenaun  uHGOpMALUM, CpaBHUBaTh HMX  KOJUYECTBEHHBIC
XapaKTepUCTUKH; BBIACIATh OCHOBHBIE JTalbl B HCTOPUM U TOHHMATh
TEHJICHIIMU Pa3BUTHs KOMIBIOTEPOB U MPOTPAMMHOTO 00€CTeueHuUs; oIydaTh
M HCHOJIb30BaTh HMHMOPMALMIO O  XapaKTEpUCTUKAX  MEPCOHAIBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIeMeHTax (Mpolieccop, OolnepaTUBHAs MaMSTh,
JIOJITOBPEMEHHAs! MTaMsITh, yCTPOMCTBA BBOJIa- BHIBOJIA);
COOTHOCHUTH XapaKTEPUCTUKU KOMIBIOTEpA C 33JlayaMU, PEIIAEMbIMU C €r0
MOMOIIIbI0; OPUEHTHPOBATHCS B HMEPAPXUYECKON CTPYKType (ailioBO CHUCTEMBI
(3amuceiBaTh TONHOE uMs ¢aina (karamora), myTh K (airy (karamory) mo
UMEIOLIEMYCsl  ONMHCaHUI0 (HAalIOBOM CTPYKTYphl HEKOTOPOro HH(POPMAIMOHHOTO
HOCHUTENs); paboTaTh ¢ (alIoOBOM CHUCTEMOM TEPCOHAIBHOTO KOMIBIOTEpA C
UCIOJIb30BaHUEM
rpaduueckoro wuHTEep(deiica, a UMEHHO: co3JaBaTh, KONUPOBATb, IEpEMEUIaTh,
NEePEMMEHOBBIBATh, YAAJNATh U apXUBUPOBaTh (aillibl M KaTajord, HCHOJIb30BaTh
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AHTUBUPYCHYIO NpPOrpaMMy; HpPEICTaBIATh PE3YyJbTaTbl CBOEH NEATEIBHOCTH B BUJE
CTPYKTYPHUPOBAHHBIX
WUIIOCTPUPOBAHHBIX ~ JOKYMEHTOB,  MYJbTUMEIUWHBIX  IPE3CHTALMI;  HCKATh

uHpopmanuio B UuTepHere (B TOM 4HcIe, MO KIIOYEBBIM CIOBaM,
0 U300pa)KEHMIO0), KPUTHUUECKH OTHOCHUTHCA K HailleHHOM MH(popManuu, oco3HaBas
OIMACHOCTb JJIsl IMYHOCTH U OOILECTBA PACIIPOCTPAHEHMS BPEIOHOCHOM HHPOpMAINH, B
TOM YHCJIE 3KCTPEMHUCTCKOTO M TEPPOPUCTHUUECKOrO XapakTepa; MOHUMATh CTPYKTYPY
aJipecoB BeO-PeCypcoB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIHIA;

coOmonaTe TpeOoBaHMs O€30MACHOM HKCIUTyaTalliM TEXHUYECKHX CPEACTB
UH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COOIOATh CETEBOW STHUKET,
0a30Bble HOPMbI MH(POPMALIMOHHON 3THKU M IpaBa Mpu padoTe ¢ NPUIIOKECHHUSIMHU Ha
T00BIX ycTpoiicTBax U B MHTEepHeTe, BBIOMpAaTh O€30MacHble CTPATEruu MOBEACHUS B
CceTH;

OPUMEHATh  METOAbl  NPOQMIAKTUKMA  HETaTUBHOTO  BIMSHHUS ~ CpEJICTB
MH(POPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN Ha 370POBbE MOJIb30BATEIIS.

K xonmy oOyuenus B 8 kiacce y oOyuwatomerocst OynyT chopmMupoBaHb
CJIEYIOIINE YMEHHUS:

MOSICHSITh HA TIPUMEpax pazinyus MEXIy MO3UIIMOHHBIMU U HEMTO3UITUOHHBIMU
CUCTEMaMHU CYMCJICHMS; 3aluChbiBaTh M CpaBHMBATh Ieinblie yucia oT 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaxX CUMUCICHUS (C OCHOBaHHMAMU 2, 8, 16), BBITOIHATH
apupMeTHIECKUE ONepaluy HajJl HUMH; PACKPhIBATh CMBIC] TOHATUN «BBICKA3bIBAHUEY,

«JIOruyeckasa orcpanus», «JIOTHYECCKOC BBIPAXKCHHCY 3aIIUChIBAaTh JJOT'MYECKHEC
BBIPAKCHUA C HMCIIOJIB30BAHUCM IAU3BIOHKIWH, KOHBIOHKIHWW W OTPHLAHHA, OIIPCACIATH
HCTHMHHOCTD JIOTHYCCKHUX BpraH(eHHﬁ, CCJIN N3BCCTHBI 3HAYCHNA HCTHHHOCTHU BXOIAIIINX B
HCTO IICPEMCHHBIX, CTPOUTDH T8_6J'II/II_IBI HCTHHHOCTHU pIRIb: | JJOTHYCCKHUX BBIpa)KCHI/II\/’I;
PAaCKpLIBATb CMBICJI MOHSTUI CHUCIIOJHUTECIIB», KAJITOPUTM», «KIIpOrpamMmay,

MOHUMAsT PA3HUIy MEXAY YHNOTpeOJECHUEM 3TUX TEPMUHOB B OOBIIEHHOW peud U B
nH(GOPMATHKE;

OMKCHIBATh AJTOPHTM PEIICHHS 3a/1addl Pa3IMYHBIMHM CITIOCOOAMH, B TOM YHCJIC B
BUJIe OJIOK-CXEMBI; COCTABJISTh, BHIMOJIHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIIOKHBIE

ITOPUTMBI C UCTI0JIb30BAHWEM BETBJICHHUMN U LIUKJIOB JJIs1 YIIPABJICHUS
HCIIOJHUTEIISIMH, TAKUMH Kak Po6ot, YUepenamika, UepTéKHHK; NCITOIB30BaTh
KOHCTAHTBI U IEPEMEHHBIE PA3IMYHBIX TUIOB (YMCIOBBIX, JOTHYECKUX,
CHUMBOJIbHBIX), @ TaKXKe COJEpKaIle WX BBIPAXKEHUSI,

19



UCIIOJIb30BaTh OIEpaTop IMPUCBAMBAHUSA; HCIOJb30BaTh IPH pa3pabOTKE IpOrpaMm
JIOTUYECKAE 3HAYCHMS, OIlepallid W BBIPAXKECHUS C HUMHU; aHAJIM3UPOBATh
IIPEUIOKEHHBIE AJTOPUTMBI, B TOM YHUCJE OINPENEATh, KAKAE PE3YIbTAaThl BO3MOMKHBI
IIPU 33JaHHOM MHOXXECTBE MCXOJHBIX 3HAYEHUM; CO3[1aBaTh U OTJIAKUBATh IPOTPAMMBI
HAa OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#,
[IkoMBbHBIA ~ ANTOPUTMUYECKHNA  SI3BIK), pEATM3YIOIIUE HECIOXKHBIE aJITOPUTMBbI
00pabOTKM YHCIIOBBIX JAHHBIX C HCIOJIH30BAHHEM IIMKJIOB U BETBICHUH, B TOM UYHCIE
peanu3yronme MpOBEPKY AEIMMOCTH OJHOTO IIEJIOr0 4YHMCJIa Ha JpYroe, NMpOBEPKY
HaTYpaJIbHOTO YKCia Ha IPOCTOTY, BBIACIECHUS HU(P U3 HaTypaIbHOIO YHUCIIA.

K koHmy oOyuenus B 9 kiacce y oOywaromerocss OynyT chopMupoBaHbl
CJIEIYIOLNE YMEHUS:

pa3OuBaTh 3aJayd HAa NOJA33Ja4d, COCTAaBJATh, BBIIOJHATH  BPYYHYIO
Y Ha KOMIIBIOTEPE HECJIOKHBIE AJITOPUTMBI C MCIIOJIB30BAHUEM BETBIICHHUM, LIUKIOB U
BCIIOMOTaTENIbHBIX aITOPUTMOB ISl YIPABIICHUS UCIIOTHUTENAMU, TAKUMH Kak Po0oT,
Yepenamka, YepTEXHHUK; COCTABIATh W OTJIAXKUBATH IPOrPAMMBI, PEATU3YIOIINE

TUTIOBBIE AJITOPUTMBI
00pabOTKN YHUCIOBBIX MOCIEN0BATEILHOCTEN MM OJHOMEPHBIX YHCIIOBBIX MaCCHBOB
(MOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI MJIM KOJIMYECTBA HJIEMEHTOB C 3aJlaHHBIMU
CBOMCTBaMM) Ha OJTHOM U3 A3BIKOB NporpammupoBanus (Python, C++, [lackans, Java,
C#, llkonbHbI ANropuTMUYECKHil SI3BIK); pacKphIBaTh CMBICT TOHSATHH «MOJEIbY,
«MOJICTMPOBAHUE», OMPENEATh BHIBI MOJENEH, OLEHUBATH AaJIeKBATHOCTh MOJENU
MOJIETIUPYEMOMY OOBEKTY U LIEJISIM MOJEJIMPOBAHUS; UCIOIb30BaTh Ipadbl U J1epeBbs
JUTSL MOJIETTUPOBAHMS CUCTEM CETEBOM
U UEPAPXUYECKON CTPYKTYpbI, HAXOAUTh KpaTHaliuii myTh B rpade; BbIOUpaTh Criocoo
NPEJICTaBICHUs JTaHHBIX B COOTBETCTBUU C MOCTABJICHHOM 3a/iaueil (TaOiuLbl, CXEMBI,
rpaduku, IuarpaMmbl) ¢ MUCHOJIB30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEICTB
00pa0OTKH TAaHHBIX; UCTIOIB30BATh AJIEKTPOHHBIE TAOIMIIBI I 00paOOTKH, aHAIN3a U
BU3YaJIM3alIMH YHUCIOBBIX JaHHBIX, B TOM YUCJIE C BBIJCICHUEM JAHana3zoHa TaOJuIbl U
yHopsiiouMBaHuEeM (COPTHUPOBKOI) €ro AJIEMEHTOB;

CO37aBaTh U MPUMEHSTH B AJIEKTPOHHBIX Ta0IUIaX (OPMYIIbI ISl pacYETOB

C UCMOJIb30BaHUEM BCTPOCHHBIX apu(pMeTHUecKiX PyHKUUN (CYMMUPOBAHHUE U TOJICUYET
3HAYEHUI, OTBEYAIOUIMX 3aJaHHOMY YCJOBHIO, CpeaHee apu(MeTHuyecKoe, TMOUCK
MaKCUMajJbHOTO W MHUHUMAJIbHOTO 3HA4YeHMs), aOCOIIOTHOM, OTHOCHUTEIHHOM,
CMEIIaHHOM aJpecalny; HCIOJNb30BaTh JJICKTPOHHBIE TaOMUIBI JJISI YHUCICHHOTO
MOJICJIMPOBAHUS B MTPOCTHIX

20



3a/1ayax U3 pa3HbIX MPEIMETHBIX 00JIacTel;

MCIOJIb30BATh COBpEMEHHbBIE UHTEPHET-CEPBUCHI (B TOM qrclie
KOMMYHUKAIIMOHHBIE CEPBHUCHI, OOJaYHbIE XPAHUIIUIIA JAHHBIX, OHJIAWH-TIPOTPAMMBI
(TexkcToBBle U TrpadUUECKHUe pPEeAaKTOPhbl, Cpeabl pa3pabOTKH)) B y4eOHOM U
MIOBCETHEBHOM JeSITeTIbHOCTH; IPUBOIUTH IPUMEPHI UCTIOJIb30BaHUS
reonH(OPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB
rOCyapCTBEHHBIX YCIYr, 0oO0pa3oBaTelbHBIX CepBUCOB MHTepHeTa B yueOHOU W
MOBCEHEBHON JEATEIBHOCTH;, UCIOJIb30BaTh paA3JIMYHBIE CpPENCTBA 3alUTHI  OT
BPEJOHOCHOTO IPOrPaMMHOTO
oOecrnieyeHns, 3alUIllaTh NEPCOHAIBbHYI0 HH(POPMAIUI0 OT HECAaHKIMOHMPOBAHHOTO
JOCTyla U €ro IMOCJIEACTBUHN (pasrialieHus, MOAMEHbI, YTpaTbl JAHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTHUECKHUX U COLUATBHO-TICUXOJIOTMYECKUX aCTIeKTOB MCIIOIb30BAHMS
cetu MHTepHET (ceTeBass aHOHUMHOCTh, TU(POBOI Cliel, ayTEeHTUYHOCTh CyOBEKTOB U
PECYPCOB, OMACHOCTh BPEIOHOCHOTO KOJ1a); paclio3HaBaTh IMOMBITKU U MPEAYIPEKIaTh
BOBJICUEHHE C€0S U OKPYKAIOIINX
B JIECTPYKTHUBHBIE W KpHUMHHAJIbHBIE (POPMBI CETEBOM AaKTHBHOCTH (B TOM dHCIE
K1OepOYJUTHHT, (DUILIKHT).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HanmenoBanne

Ne KomuuectBo OCHOBHEIE BUJIBI J€ATEIHHOCTH
pa3zeiioB U TeM [IporpamMmHOe cojiep)KkaHne

/n JacoB 0o0ydJaronmxcs

y4e0HOTO TIpeMeTa

Paznea 1. lludposasi rpaMoTHOCTH

1.1 | Komnsrotep — 2 Komnerorep — yHUBEpCalbHOE PackppIBaTh CMBICII U3y4aeMbIX OHATHH.
YHHBEPCAIBHOE BBIYHCIIUTEILHOE YCTPOUCTBO, AHanM3upoBaTh yCTPOICTBA KOMIIBIOTEPA
yCTPOMCTBO 00PabOTKH paborarolee 1o nporpamMme. THIIbI C TOYKH 3pPEHHs OpPraHU3aluu IpOoLeayp
JAHHBIX KOMIIBIOTEPOB: IIEPCOHATIBHBIC BBOJIa, XpaHEHUs1, 00pabOTKH, BBIBOAA U

KOMIIBIOTEPBI, BCTPOCHHBIE nepeaauu nHpopManuyu. AHaIU3UPOBATh
KOMIIBIOTEPBI, CYIIEPKOMIIBIOTEPHI. UH(OPMAIHIO (CUTHAIIBI O TOTOBHOCTH U
MoOuibHbIE YCTPONCTBA. HETTOJIaJIKE ) TIPU BKIIFOUCHUH

OCHOBHBIE KOMITOHEHTEI KOMIIBIOTCpA U KOMIIBIOTEPA. I/IquaTB I/IH(l)OpMaI_II/IIO 0
uX HazHaueHue. lIpoueccop. XapaKTEPUCTUKAX KOMITBIOTEPA.
OnepaTuBHas 1 0IrOBPEMEHHAs HccnenoBatbh UCTOPHUIO pa3BUTHUS

naMAThb. Y CTPOMCTBA BBOJA U BBIBOJA. KOMITBIOTEPOB 1 IPOrPAMMHOTO

CeHCopHBIH BBOJI, TaTYNKH MOOUIBLHBIX
YCTPOMCTB, CpeicTBa OMOMETPUIECKOM
ayTeHTU(UKALIHUH.

Hctopusi pa3BUTHS KOMIBIOTEPOB U
MIPOrPaMMHOTO O0ECTICYCHHUS.

ITokoJsieHUsS KOMITBIOTEPOB.
CoBpeMeHHbIE TEHJCHIIMN PA3BUTHS

o0ecrneueHus, COBpeMEHHbIE TeHICHIIUU
pa3BUTHUSL KOMIIBIOTEPOB U
CYNEPKOMITBIOTEPOB.

OOcy:xnath IpaBuiia TEXHUKU
0€30MacHOCTH U MPaBUJI pabOThl Ha
KOMIIbIOTEpE.

v




KOMITbIOTEPOB. CyNepKOMITbIOTEPHI.

[TapannenbHble BEIYUCICHUS.
ITepconanbHbIi KOMIIBIOTED.
[Iponieccop U ero xapaxkTepUCTHKU
(TakTOBAs YACTOTA, PA3PSIAHOCTD).
OnepaTtrBHas NaMATb.
JlonroBpeMeHHas maMsTh. Y CTpOMCTBA
BBOJIa U BbIBOJIa. OOBEM XpaHUMBIX
JTAHHBIX (OMEepaTUBHAS MAMSTh
KOMIIBIOTEPA, )KECTKUU U
TBEPAOTEIBHBIN JUCK, IOCTOSHHAS
naMATh cMapT(OoHa) U CKOPOCTh
JIOCTyTA I Pa3JIMYHbIX BUJIOB
HOCHUTEJEH.

TexHuka 0€30MaCHOCTM U MpaBHiia
paboThI HA KOMITBIOTEPE

Ilpakmuueckue pabomuwi:
1. Bxniouenue xomnviomepa u nonyyenue
uUHgopmayuu o e2o XapaKmepucmuKax




1.2

[Iporpammel u JaHHbBIE

[Iporpammuoe obOecrieueHne
koMmribtoTepa. [Ipuknagnoe
nporpammHoe odecrieyenue. CucteMHoe
nporpammHoe ooecnieueHre. CucTeMsl
nporpammupoBanus. [IpaBoBas oxpana
porpamm M JaHHbIX. becruiatabie u
YCIIOBHO-0ECIUIaTHBIE TPOrPaMMBI.
CB0001HOE MTPOTPaMMHOE 0OeCTICUEHUE.
®daiinbl ¥ manku (KaTajaoru).
[TpuHIMTIBI TOCTPOEHUS (PailIOBBIX
cucteM. [lomHoe ums daiina (mamnku).
[IyTs K ¢aiiny (nmanke). Padota ¢
daiinmaMu U KaTajoraMu CpeicTBaMu
OIEPaLlOHHON CHUCTEMBI: CO3/JaHUE,
KOIMPOBAaHUE, EPEMEILICHUE,
NeperMEHOBaHUE U yaaneHue (aiaos

U manok (karajgoros). Turbl ¢aiios.
CaoiicTBa (aitnoB. XapakTepHble
pa3Mepsl (HaiisioB pa3TUIHBIX TUIIOB
(cTpaHuIa TEKCTA, JIEKTPOHHAS KHUTA,
dboTtorpadusi, 3aUCh MECHH,
BUJICOKJITUTI, TOJTHOMETPAKHBIN (PHITEM).
ApxuBanus qaHHbiX. Mcnonb3zoBanue
porpamMM-apxuBaTtopoB. DanoBwIi
menemxkep. [louck daiinos cpencrBamu
OTEepPallUOHHOMN CUCTEMBI.

PackpbIBaTh CMBICI U3y4aeMbIX MOHSITHM.
N3y4dars BOnpoCH! MPAaBOBOW OXPAaHbI
IPOrpamMM U JTaHHBIX.

Ornpenenars NporpaMMHbIE CPEJICTBA,
HEO0OXOUMBbIE TSI OCYIIECTBIICHUS
MH(POPMAIIMOHHBIX MTPOLIECCOB MPH
pEIIeHNH 3a7ad.

OnpenensiTb OCHOBHBIE XapaKTEPUCTUKU
ONEPALIMOHHON CHCTEMBI.

OnepupoBaTh KOMITBIOTEPHBIMU
uH(OPMAITMOHHBIMU OOBEKTAMH B
HarJsHO-TpaduyecKom

uHTepdeiice.

BEITIONTHATE OCHOBHBIE OTIEpAIlUU C
¢aitnamu n nankamu. OueHUBATh
pasMepsl (PaitsioB, HOATOTOBJIEHHBIX C
UCIIOJIb30BaHUEM PA3ITUUYHbIX

YCTPONCTB BBOJIa MH(MOpMAITUU
(k1aBUATypBbl, CKaHepa, MUKpOQoOHa,
dboToKamMepbl, BUCOKAMEPHI).
Hcnonp30BaTh NporpaMMbI-apXHUBaTOPHI.
Ocy1ecTBIATh 3alIMTY UHDOpPMAUU OT
KOMIBIOTEPHBIX BUPYCOB C TIOMOIIBIO

AHTUBUPYCHBIX porpamMmm.




Komnrerorepusie Bupycol u apyrue | [manupoBate ©  co31aBarh  JIMYHOE
BpPCAOHOCHBIC ITPOIrPpAMMBI. HpOFpaMMLI I/IH(bOpMaHI/IOHHOG IIPOCTPAHCTBO.
AJIS 3AIATBI OT BUDYCOB Ipaxkmuueckue padomet:

1. BeirmosiHeHUE OCHOBHBIX Ollepalui ¢
daiiamMu ¥ manKamu.

2.CpaBHEHHE Pa3MEPOB TEKCTOBBIX,
rpauuecKuX, 3BYKOBBIX U
BUJ1e0(haiIIoB.

3. N3yuenue sneMeHTOB HHTEp(eiica
VICIIOJIB3YEMOMW OIIEPALMOHHOU
CHCTEMBI.

4. Vcnionb3oBaHue
IpOrpaMMbIapXUBaTOpA.

5.3anmTa uHpOpMaLIMK OT
KOMITBIOTEPHBIX BUPYCOB C MOMOIIIbIO
AHTUBHUPYCHBIX IPOrPaMM




1.3.

KOMHLIOTGPHLIG CCTHU

OObe1MHEHHE KOMITBIOTEPOB B CETh.
Cetb UnTepuet. Bed-cTpanuiia, Beo6-
caiit. CTpyKTypa aapecoB BeO-
pecypcos. bpaysep. [louckoBsie
cuctemsl. [Touck napopmanmu 1o
KJIFOUEBBIM CJIOBaM M I10
n300paxeHuto. JJocToBepHOCTh
uHpOpMaIuy, MOJIYYECHHOH U3
WNHurepHera.

CoBpeMEHHBIE CEPBUCHI
MHTEPHETKOMMYHUKAIIUH.

CereBoii ATUKET, 0a30BbIE HOPMBI
MH(GOPMALIMOHHOMN 3TUKHU U IIpaBa MpH
pabore B Untepuete. Ctpareruu
0e3onacHoro noseneHus B MIHTepuere

PackpbIBaTh CMBICI M3y4aeMbIX MTOHSATHIA.
OcymiecTBIATh TOUCK WH(GOPMALUU  TIO
KJIFOUEBBIM CJIOBaM M I10 U300pa’KEHUIO.
[IpoBepsATh JOCTOBEPHOCTH MH(OPMALIUH,
HAWJCHHOM B ceTh VIHTEpHET.
BoccranasnuBats aapec BeO- pecypca U3
uMeroumxcs (parMeHToB.
OcynecTBIATh B3AUMOJCHCTBHE
MIOCPEICTBOM JICKTPOHHOU TTOYTHI,
BUJIE0-KOH()EPEHII-CBA3H.

N3yyaTh ceTeBOM ITUKET.

HccnenoBars cTpateruu 6€30MacHOro
noseneHus B IHTepHeTe

Ilpakmuueckue padomot:
1. Tlouck ungpopmayuu no Knrouesvim

Clo6AdM U no M306defC€HZ/HO.

2. Hcnonvzosanue cepucos
UHMEPHEMKOMMYHUKAYUT

Hroro no pazneny
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Pa3nen 2. TeopeTuueckue 0CHOBbI HHPOPMATHKH

2.1

Nudopmanus u
nH(OPMAITMOHHBIC
MIPOLIECCHI

2

HNudopmanus — 0IHO U3 OCHOBHBIX
MOHSITUN COBPEMEHHOMN HAayKH.
Nudopmanus kak cBeneHus,

PackppiBaTh CMBICIT U3y4aeMbIX TTOHATHUM.
OuenuBaTh MHPOPMAIUIO C MO3UIUHA €&
CBOWCTB (aKTyaJdbHOCTb, JOCTOBEPHOCTb,




npeHa3HaYCHHBIE ITIS1 BOCTIPUSATHUS
4eJIOBEKOM, U HH(OpMaIus KaK JaHHBIE,
KOTOpPBIE MOTYT OBITh 00pabOTaHBI
aBTOMATU3UPOBAHHOU CHCTEMOM.
JuckpeTHOCTh JaHHBIX. BO3MOXKHOCTh
ONKCAHUS HEMPEPHIBHBIX 00HEKTOB U
IPOLIECCOB C MOMOUIbIO TUCKPETHBIX
JTAaHHBIX.

Nudopmanmonnsie ITPOLIECCHI —
MPOIECCHI, CBA3aHHBIE C XpaHEHHUEM,
npeoOpa3oBaHUEM U Nepeaayueii JaHHbIX

MIOJTHOTA U Jp.).
N3y4ath BO3MOXHOCTb OTMCAHUS

HETNPEPBIBHBIX 00BEKTOB U ITPOIIECCOB
C TIOMOIIIBIO IUCKPETHBIX JIAHHBIX.
Briensats nHpOpMaImoHHYIO
COCTABJISFOIIYFO MTPOIECCOB B
OHMOJIOTHYECKUX, TEXHUICCKUX H
COIMATILHBIX CHCTEMAaX.

OreHUBATh YHCIIOBBIC ITApaMETPhI
UH(OPMAITMOHHBIX TTPOLIECCOB (00bEM
aMsITH, HEOOXOIUMOM ISl XpaHCHUS
UHPOPMAITUHU; CKOPOCTh TIepeaadn




IIpencraBnenune
uHdOopMaIuu

CumBoi. Andasut. MomHOCTh
andasuta. PazHooOpasue sS3bIKOB U
andaBuToB. EcTecTBEHHBIC U
dbopmaibHbIe S3bIKH. ATIAaBUT TEKCTOB
Ha PYCCKOM si3bIKe. JIBOUYHBIN andaBur.
KonnuecTBO BCEBO3MOKHBIX CIIOB
(KOIOBBIX KOMOMHAITH)
(UKCUPOBAHHOM JUIUHBI B IBOMYHOM
andasure. [IpeobpazoBanue 11006010
andasuTa K 1BonIHOMY. KommaecTBo
Pa3IUYHBIX CJIOB (DUKCUPOBAHHOU
JUITMHBI B aji(paBUTE ONPEeTEHHOM
MOIITHOCTH.

KomupoBanre cHMBOJIOB OJTHOTO
anQaBuTa C TOMOIIBIO KOJIOBBIX CJIOB

B IpyroM aydaBute, KoJoBas TabIuUIIA,
JIEKOAMPOBAHUE.

JBonunsii  kox. IlpencraBienue
JAHHBIX B KOMIBIOTEPE KaK TEKCTOB
B JIBOUYHOM ajipaBuTe.

NudopmanmonHsiii 00bEM naHHbIX. but
— MUHUMaJIbHAS €IMHNIIA KOJTHYECTBA
uHGOPMAITUU — JBOMYHBINA pa3psil.
Enunuiel uamepenus
UH(GOPMAIIMOHHOTO 00bEMA TAaHHBIX.
bur, 6aiT, kusobOalT, Merabamr,

PackpbIBaTh CMBICH H3y4aeMbIX MOHSATHI.
[TpuBOIUTH MpUMEPHI KOAUPOBAHUS C
UCTIOJIb30BaHUEM PA3TUYHbBIX aj(aBUTOB,
BCTpevaroluxcs B )ku3Hu. Konuposats u
JEKOIUPOBATh COOOIIEHUS IO U3BECTHBIM
npaBuiaM KoaupoBaHusa. OnpenensiTh
KOJIMYECTBO Pa3IMUHbIX CUMBOJIOB,
KOTOPBIE MOTYT OBITh 3aKOJIMPOBAHBI C
MOMOILBIO IBOUYHOTO KOAA
(UMKCUPOBAHHOM JUTUHBI (Pa3pSATHOCTH).
Onpenenars pa3psaIHOCTb IBOUYHOTO
KO/, HE0OXOJUMOTO Il KOJUPOBAaHUS
BCEX CUMBOJIOB aji¢aBuTa 3aJaHHON
MOIIHOCTH.

[TocunTHIBATH KOJIMYECTBO TEKCTOB
JAaHHOM JJTMHBI B JTAaHHOM aji(aBuTe.
OnepupoBaTh €TMHULIAMH U3MEPEHHUS
KoJndecTBa uHPopmanuu (our, 6airT,
KIJI00aiT, MerabaiT, rurabairt) u
CKOpPOCTH Tepeiayyl TaHHBIX.

KoaupoBath U 1€KOJUPOBATh TEKCTOBYIO
uH(pOpMaIuIo C HCIOJIb30BAaHUEM
KOJIOBBIX TaOJINII.

Boruucnsate  uHpOpManmMoHHBIA  00BEM

TCKCTAa B SaHaHHOf’I KOIUPOBKE.




rUradair.

CxopocTb nepeauu JaHHbIX. EAuHUIBL
CKOPOCTH NEpeaun JaHHBIX.
Konnposanue TekctoB. PaBHOMEpHBIN
koa. HepaBHomepnsiil koa. Koguposka
ASCII. BocbMUOUTHBIE KOJUPOBKHU.
[Tonsitue o xkoguposkax UNICODE.
JlekoiupoBaHue COOOIEHUN C
VCITOJIb30BAaHUEM PAaBHOMEPHOIO U
HEPaBHOMEPHOIO KOJIA.
NudopmarnmonHbiii 00bEM TEKCTA.
Hckaxxenune nHbOpMaILK IpH Iepeaaye.
O61ee npeacTaBiaeHue 0 HUGPOBOM
MPEACTABICHUH ay/INOBU3YalIbHbIX U
JIPYTUX HEMPEPBHIBHBIX TAHHBIX.
KonupoBanue nigeta. [{BeToBbIE MOAEIH.
Mopnens RGB. I'myOuna koupoBaHusl.
[Tanmutpa. PactpoBoe U BEKTOpHOE
npecTaBiIeHne n300paxkeHui. [Tukcensp.
Ornenka nH(GOpPMAIIMOHHOTO 00BEMA
rpauyuecKux JaHHBIX JJIsl PACTPOBOTO
MU300paKeHUSI.

OuenuBath HHGOPMAIUOHHBIA 00BEM
rpadUYecKuX NaHHBIX IS PAacTPOBOTO
n300pakeHusl.
Onpenensite 00BEM MaMsITH,
HEOOXOIMMBINA JJI TIPEICTaBICHUS U
XpaHEHUS 3BYKOBOI'O ¢aiina
Ilpakmuueckue padbomui:
1. Onpedenenue xooa cumeona 8 pazHvlx
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. Onpeoenenue Ko0a ysema 8 naIumpe
RGB 6 epagpuueckom pedaxkmope. 3.
Coxpanenue pacmposozo epaghuyeckozo
U300padNCeHUsL 8 PA3HbIX (hopmamax.

4. 3anuce 36yK08bIX ¢hailnos c
PA3TUYHBIM KA4eCEOM 38)YaAHUsL
(21yOuHOol KOOUPOBAHUSL U HACTNOMO

ouckpemuzayuu)




KomupoBanne 3Byka. PaspsanHocTs u
yacTtoTa 3anucu. KoamdecTBo kaHajoB
3aIHCH.

O1neHKa KOJMMYECTBEHHBIX MapaMeETpPOB,
CBA3aHHBIX C IMPEJACTABICHUEM W
XpaHEHHEM 3BYKOBBIX (haiiyioB.

Hroro no pazgeny 11

Pa3nen 3. UndopmanmoHHbIe TEXHOJIOTHH




3.1

TexcToBBIC JOKYMCHTBI

TexcToBbIE TOKYMEHTBI U X
CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHUIIA,
a03ail1, CTpOKa, CII0BO, CAMBOI).
TeKCTOBBIN pOLIECCOP — HHCTPYMEHT
CO3/JIaHUsl, pETaKTUPOBAHUSA U
dbopmatupoBanus TekctoB. [IpaBuna
HaOopa Tekcra. PenakrupoBanue
Tekcta. CBoricTBa cuMBOIOB. Lpudr.
Tunsl mpudTtos (pydieHsle, ¢
3aceuyKamMu, MOHOIITUPUHHBIE).
[Tony>kupHOE U KypCUBHOE HauepTaHUE.
CaoiicTBa a03a1eB: IpaHUIlbI, a03aIIHBIN
OTCTYII, UHTEPBaJl, BBIpABHUBAHUE.
[TapameTpsl cTpanuiibl. CTUIIEBOE
(dbopmMaTupoBaHue.

CtpykTypupoBaHue HHPOPMAIIUU C
IMOMOILLIO CITUCKOB Y TaOJIHII.
MmuoroypoBHeBbie criucku. JloOaBneHue
Ta0JIHI] B TEKCTOBBIC IOKYMEHTHI.
BcraBka n3o0pakeHuil B TEKCTOBBIC
nokyMeHThI. O0TekaHue N300paKEeHHIA
TEKCTOM. BKJIIOU€HNE B TEKCTOBBIN
JIOKyMEHT auarpamm, GopMyI,
HyMepalliuy CTPaHHUIl, KOJIOHTUTYJIOB,
CCBUIOK M IPYTHX 3JIEMEHTOB.
IIpoBepka nmpaBonucanusi. PacctanoBka

PackpbIBaTh CMBICT H3y4aeMBbIX TTOHSITHIA.
AHanu3upoBaTh MOJIb30BATEIBCKUHN
UHTEpPENC TPUMEHIEMOTO
IPOrpaMMHOTO CPEACTBa B paboTe ¢
TEKCTOBBIMU TIOKyMeHTamMu. OnpenensiTsb
YCIIOBUS M BO3MOXKHOCTH MTPUMEHEHUS
IPOrpaMMHOTO CPEACTBA JUIsl pEIICHUS
TUIOBBIX 3a/1a4 B pa0OTE C TEKCTOBBIMU
JOKYMEHTaMU.

BoisiBnsATE 001€e U pa3nuyusi B pa3HbIX
IPOrPaMMHBIX TPOAYKTaX,
peIHa3HAYCHHBIX JJIS1 PEIICHUS OJJTHOTO
KJ1acca 3a/1a4 B paboTe ¢ TeKCTOBBIMU
JTOKYMEHTaMHU.

Co3naBaTh U peIaKTUPOBATH TEKCTOBBIE
JOKYMEHTBI IOCPECTBOM

KB (UIIMPOBAHHOTO KIIABHATYPHOTO
NUChbMa C UCIOJIb30BaHNEM 0a30BbIX
CPEJICTB TEKCTOBBIX PEAAKTOPOB.
dopmaTupoBaTh TEKCTOBBIC JOKYMEHTHI
(ycTaHaBIMBATh MApaMETPhl CTPAHUIIBI
JTOKyMeHTa; popMaTupoBaTh CHUMBOJIIBI U
a03a11bl; BCTABISATH KOJIOHTHTYJIBI U
HOMEpa CTPAHHII).

BcrapnsaTe B TOKyMEHT (HOpMYJIbI,
Ta0IuIIbI, U300paXkeHus1, opopMIATh




IIEpEHOCOB. [ 0JI0COBOM BBOJI TEKCTA.
OnTuyeckoe paclioO3HaBaHHUE TEKCTA.
KommnbroTepHsIii IEPEBO/I.
Hcnonbs3zoBanue CEPBUCOB
HNHuTtepHerte niis 00paboOTKH TEKCTa

CIIUCKHU.
Hcrnonb30BaTh CCHUTKU U IIUTHPOBAHHE
UCTOYHHUKOB NP CO3JJaHUH HA UX OCHOBE
COOCTBEHHBIX HHPOPMAITMOHHBIX
00OBEKTOB.

Hcnonb30BaTh HHTEIJICKTYadbHbIC
BO3MO>KHOCTH COBPEMEHHBIX CUCTEM
00pabOTKU TEKCTOB

Ilpaxmuueckue pabomut:

1. Co3znanne HEOOIbIINX
TEKCTOBBIX JIOKYMEHTOB MOCPEICTBOM
KBaJM(UIIMPOBAHHOTO KJIABHATYPHOTO
NUChMa C HCIIOJIb30BAHUEM 0a30BBIX
CPEICTB TEKCTOBBIX PEIAKTOPOB. 2.

dopMaTupoBaHHUE TEKCTOBBIX
JIOKYMEHTOB (yCTaHOBKa IlapaMeTpOB
CTpaHULIbI JIOKYMEHTA;

dbopmMaTHpOBaHUE CUMBOJIOB U a03alleB;
BCTaBKa KOJIOHTUTYJIOB M HOMEPOB
CTpaHHuI).

3. BctaBka B JOKYMEHT
dbopmyn,  Tabnui, — HU300pAKECHMUIA,
0hOpMIICHHE CITHCKOB.

4, Co3nanue HEOOIBIIINX
TEKCTOBBIX JIOKYMEHTOB C IIUTaTaMH U
CCBUIKAMH Ha MIUTHPYEMBbIC HCTOYHUKHU




3.2

Kommerorepnas
rpadguka

3HAKOMCTBO  C¢  TpaUUYeCKUMHU
penakTopamu. PacTpoBble pHCYHKH.
Hcnosne3oBanue rpaduIecKux
PUMHUTHBOB.

Onepanuu perakTUpOBaHUS
rpaduyeckux 00ObEKTOB, B TOM YUCTIE
un(ppoBbIX (poTorpaduii: USMEHEHUE
pa3mMepa, 00pe3Ka, MOBOPOT, OTPaKEHHUE,
paboTa c o0nacTaMu (BbIICICHHUE,
KOIMPOBAHUE, 3aJIMBKA LIBETOM),
KOppEKIIUs LBETA, IPKOCTHU U
KOHTPACTHOCTH.

Bekrophas rpadpuka. Co3ganue
BEKTOPHBIX PUCYHKOB BCTPOECHHBIMU
CpeICTBAaMH TEKCTOBOI'O MPOLECCOPa
VI APYTUX OpOrpaMM (MPUII0KEHHH ).
JloGaBieHre BEKTOPHBIX PUCYHKOB B
JIOKYMEHTHI.

PackpbIBaTh CMBICT N3y4a€MBbIX MOHSATHM.
AHaJIM3UPOBATH MOJIb30BATEIbCKUN
UHTEpENC TPUMEHIEMOTO
IPOrpaMMHOTO CPECTBA B paboTe C
KOMITBIOTEPHOMN IpauKOM.

OnpenensTe yCI0BHS U BO3MOKHOCTH
MIPUMEHEHHUS IIPOTPAMMHOTO CPEJICTBA
TSl pEIICHUS] TUTIOBBIX 3a7a4 B paboTe ¢
KOMITBIOTEPHOMN IpadhuKOM.

BrisBisTs o0111ee ¥ pa3nudus B pa3HbIX
MPOrpaMMHBIX MPOAYKTAaX,
MPEIHA3HAYCHHBIX JJISI PEIIEHUS] OTHOTO
KJ1acca 3aj1a4 B paboTe ¢ KOMIBIOTEPHOM
rpadukoii. Co3gaBaTh U peJaKTUPOBATH
M300paXeHUs C MOMOIIBIO NHCTPYMEHTOB
pPacTpoBOro rpauIecKoro perakTopa.




Co3naBaTh ¥ peIAKTUPOBATH
NU300paKCHHSI C TTOMOIIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpaduyueckoro pegakropa.

Jl06GaBIsTh BEKTOPHBIC PUCYHKH B
JTIOKYMEHTBI

Ilpakmuueckue padomot:

1. Cosz0anue u/unu peoakmuposaHrue
uzobpadicenuss, 8 Mom 4ucie yuppoewvix
gdomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACPOBO2O
epaguuecko2o pedaxmopa.

2. Co30aHue u pedaxmupoganue
U3006padcenus ¢ NOMOUbIO
UHCMPYMEHMO8 8eKMOPHO20
epaghuneckozo peoakmopa

3.3

MynbTUMEUITHBIE
IIPE3CHTALIAN

ITonroroska MYJIETUMETHHHBIX
npe3eHTaruid. Cnai.

JloOaBieHre Ha ClIaiij TeKCTa U
N300paKEHUI.

PaboTa ¢ HECKOJILKUMH ClIaiiIaMH.
JloGaBiienue Ha caiy

PackpbIiBaTh CMBICI U3y4a€MbIX TTOHSATHA.
AHanM3UpOBaTh MOJIb30BATEIBCKHUI
uHTEepdenc TPUMEHSIEMOTO
IPOTrPaMMHOTO CpEJICTBAa B paboTe ¢
MYJIbTUMEIUMHBIMU TIPE3EHTALUSIMHU.
Onpenensite yCIOBUSI U BO3MOKHOCTH




AyJIMOBHU3YAJIbHBIX JaAHHbIX.

Anumanus. ['unepccbuiku

PUMEHEHUS TPOTPAMMHOTO CPEICTBA
JUTS pEIIeHUsT TUTIOBBIX 3a71a4 B paboTe ¢
MYJTbTUMEANHHBIMU MPE3CHTAIIUSIMHU.
BrIsSBIATE 00111€€ M pa3Inyus B pa3HBIX
IIPOTPAMMHBIX TTPOTYKTaX,
MpeTHA3HAYCHHBIX JJIsI PEIICHHS OTHOTO
KJ1acca 3aja4 B pabote ¢
MYJIBTUMEIHHHBIMA TTPE3CHTAITUSMH.
Co3naBaTh npe3eHTaIUH, UCTIONB3YS
rotoBbie 11a0a0Hb. IIpakmuueckue
paoomowt: 1. Coz0anue npezenmayuu c
2UNEPCCHLIKAMU HA OCHOBE 20MOBHIX
waobnoHos

Hroro no paznemy 13
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8 KJIACC

No
/11

HaumenoBanue
pa3aesnoB U TeEM
y4eOHOro mpeaMeTa

KomnnuectBo
qacoB

[IporpammHoe copepxaHue

OcCHOBHBIC BUIBI IEITEITLHOCTH
oOyyJaronmxcs

Paszpnen 1. Teoperudeckne 0CHOBBI HH(POPMATHKH

1.1

CucTeMbl CUUCIICHUS

6

Hemno3uunoHHbIE U NO3ULIHOHHBIE
CUCTEMBbI cuucieHus. Andasur.
OcnoBanue. Pa3zsépuyras hopma 3anucu
yucia. [lepeBos B AECATUUHYIO CUCTEMY
YHUCeJ, 3aUCaHHBIX B IPYTUX CUCTEMAaX
CUHCIICHHUS.

Pumckas cuctema cuuciieHus.
JIBOMYHasi cUCTeMa CUMCIICHUS.
[TepeBon 1ebIX YKCEN B Ipeeaax OT

0 1o 1024 B 1BOUYHYIO CUCTEMY
cuuciienusi. BoceMepuunas cucrema
cuuciienus. IlepeBon uucen us
BOCBMEPUYHOM CUCTEMBI B IBOMUHYIO

U JICCATUYHYIO CUCTEMBI U 00paTHO.
[IlecTHaauaTepuyHas cucrema
cuucnenus. [lepeBon uncen u3
IIECTHA/IIATEPUYHON CUCTEMBI B
JIBOUYHYIO, BOCbMEPUYHYIO U
JECATUYHYIO CUCTEMBI U OOPaTHO.
Apudmerrueckue onepainuu B
JBOUYHOM CHCTEME CUUCIICHUS

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHUH.
BrisBnsATh paznuune B HO3ULHOHHBIX U
HEMO3ULIMOHHBIX CUCTEMAX CUMCIICHUS.
BrisBnsaTh 00111€€ 1 pa3andus B pa3HbIX
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS.
3anuceiBath HEOObIME (0T 0 10 1024)
L[EJIBIC YMCJIA B PA3JIMYHBIX MO3UIIMOHHBIX
CHUCTEeMaXxX CUUCIICHUS (JIBOMYHOM,
BOCHBMEPUYHOM, IIECTHAIATEPUIHOM ).
CpaBHUBaTH LI€JIbIE YHUCIIA, 3aITUCAHHBIC B
JIBOWYHOM, BOCBMEPUYHOU U
HIECTHAATEPUYHON CUCTEMAX
CUUCJICHUS.

BrInosHAT oniepanuu CI0XKEHUs U
YMHOKEHHUSI HaJT HeOOJIbITUMU
JIBOUYHBIMU YUCTIAMU




1.2 | DnemeHThbI 6 Jlornueckue BbICKa3bIBAHUS. PackppiBaTh CMBICT U3y4aeMbIX MMOHATHIA.
MaTeMaTH4YeCKOU Jlornueckue 3HaYCHHS BHICKAa3bIBAHUN. | AHAIM3MPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKHU aﬂeMeHTapHBIe 1 COCTABHBIC BBICKA3BIBAHUIL.

BBICKa3bIBaHUsA. JIOTHYECKHUE ONIEPALMHK: | P cr1oIBE30BATE JIOTHYECKHE OlepaLuy.
«1» (KOHBIOHKINA, JIOTHYECKOe Ctpoutb TaOIUIBI UICTUHHOCTH IS
YMHOKEHHE ), «UITH» (TU3bIOHKIINA, .

JIOTUYECKUX BBIPAXKEHHUI. Bprauciars
JIOTUYECKOE CIIOKEHUE), «HE»

VCTUHHOCTHOE 3HAYEHUE JIOTUYECKOTO
(Jloru4eckoe OTpHUIIAHUE).

. BBIPAYKCHHSI.
[IpropHUTET JTOTHUECKUX ONEPALUH.
Orpe;ierien e UCTHHHOCTH COCTABHOTO 3HaKOMUTBCS C JIOTUYECKUMHU OCHOBAMH
BBICKA3bIBAHUS, €CJIM N3BECTHBI KOMIIbroTCpa
3HAYEHHS] UCTUHHOCTU BXOJSIIUX B
HET0 3JIEMEHTAPHBIX BHICKA3bIBAHUM.
Jlornueckue Bolpaxkenus. [IpaBuna
3aIIMCH JIOTUYECKUX BBIPAKECHUU.
[TocTpoenune TabauI UICTUHHOCTH
JIOTUYECKUX BBIPAKECHUN
Jlornueckue 3neMeHThbl. 3HAKOMCTBO C
JIOTUYECKUMH OCHOBAMH KOMIIBIOTEpA
Uroro no pazneny 12

Pa3znen 2. AnropuTMbl 1 IPOrpaMMHUPOBaHHE




Hcnonnutenu u 10 ITonsaTue ajropuTrma. Hcnonaurenmn PaCKpI)IBaTI) CMBICJI U3Yy4aCMBbIX TIOHSTHUI.

AJITOPUTMBI. QJITOPUTMOB. AJNTOpPUTM Kak IIJIaH AHaIu3UpoOBaTh MpeyiaracMble

AJIrOpUTMUYCCKHEC YIIPABJICHUS UCIIOJIHUTEIIEM. IOCJIEAOBATEIBHOCTA KOMaH/ Ha

KOHCTPYKIINH Caoiicta anroputMa. CriocoObl 3anucy | IPEIMET HaJTMYUs Y HUX TaKUX CBOWCTB
anropuT™Ma (CJIOBECHBIM, B BUJIE OJOK- | AITOPUTMA, KaK IUCKPETHOCTD,
CXEMBI, pOrpamMma). JIETEPMUHUPOBAHHOCTb, IOHATHOCTb,
AJITOPpUTMUYECKUE KOHCTPYKIIUU. pEe3yJIbTaTUBHOCTH, MACCOBOCT.
KoHcTpyKius «ciaegoBaHue. Onpenensath o OJ0K-cxeme, st
JIuneinbiit anroput™. OrpaHUYCHHOCT | pereHus KaKoi 3aa4i IpeTHa3HAYeH
JIMHEHHBIX AT OPHTMOB: JNAHHBIN aJrOPUTM. AHAJIU3UPOBATH

HEBO3MOKHOCTb MIPEAYCMOTPETH
3aBHCHUMOCTbD I10CIEeJ0BATCILHOCTHU
BBITIOJIHSIEMBIX JEUCTBUH OT UCXOIHBIX

V3MEHEHUE 3HAYCHUH BEJIIMYUH IIPU
IIOLIarOBOM BBIIIOJTHEHUU aJITOPUTMA.
OnpenensTh MO BBIOPAHHOMY  METOMY

aHHBIX. KOHCTPYKIIMS «BETBJICHUE):
A pykn PCUICHUA 3a/la4U, KaKHNC aJITOPUTMUUCCKHC




TIOJTHASI ¥ HETIOTHAs ()OPMBEI.
BrImmotHeHIE 1 HEBBITTOJTHECHHUE YCIIOBHS
(MCTUHHOCTD U JIOKHOCTH
BbICKa3biBaHUs). [IpocThie 1 cocTaBHBIC
ycnoBusi. KOHCTPYKITHS «TOBTOPSHHUSI:
IIUKJIBI C 3a/IaHHBIM YUCJIOM
MOBTOPEHUM, C YCIOBHEM BBIIOJIHEHUS,
C IEPEMEHHOM ITUKJIA.

PazpaboTtka st popmaabHOTO
UCIIOJIHUTEIIS aJITOpUTMa,
MIPUBOJIAIIETO K TPEOyeMOMY
pE3yNbTaTy MPU KOHKPETHBIX
WCXOJTHBIX TaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB C
HCITOJIb30BAaHUEM ITUKIIOB H

KOHCTPYKIIUU MOTYT BOWTH B QJIFOPUTM.
CpaBHUBATH pa3IUYHbIE aITOPUTMBbI

pelIeHus OJTHOM 3a/1auH.

Co3naBath, BBITIOIHATh BpYYHYIO U Ha
KOMITBIOTEPE HECIIOKHBIE AITOPUTMBI C
VICMOJIb30BAaHNEM IIUKJIOB U BETBIICHUH
JUJISL YIIPABJIEHUS UCTIOJTHUATEIISIMU,
TakuMu kak Pobort, Uepemnainka,
YepTéxHUK.

HcnonHsATh rOTOBBIE aNTOPUTMBI TIPH
KOHKPETHBIX UCXOJIHBIX JAaHHBIX.
CtpouTtb 7151 UCTIOTHUTENS
apuMETHIECKUX ICUCTBUM 1IETTOUKHU
KOMaH]I, TaroIuX TpeOyeMbIit




BETBJICHUH ISl yTIPABJICHUS

(dhopMaTbHBIMU HCTIOJIHUTEIISIMU,

TakuMu kak Pobot, Uepermnaiiika,
UYepréxauk. Beimonnenue

aJTOPUTMOB BPYUYHYIO U Ha KOMITBIOTEPE,

CuHTaKCHYECKHE U JOTMYECKHE OIIMOKHU.

Ortkasbl

pe3ynbTaT MPU KOHKPETHBIX MCXOTHBIX
JTAaHHBIX.

Ilpakmuueckue padomot. 1. Cozoanue u
8bINOIHEHUE Ha KoMnblomepe
HeCIIOMHCHBIX aneopummos c
UCNOIb308AHUEM UYUKIIO8 U BemEIeHUl
ons ynpasneHus UCNOTHUMENAMU,
makumu  xaxk  Pobom, Yepenawxa,
Yepméncnux.

2. lIpeobpaszosanue ancopumma u3
00HOUL hopMmbl 3anucu 8 opy2yio.

3. Paspabomka ons
GopmanvHo2o UchorHUmMeNs aneopumma,
npuUoose20 K mpebyemomy pe3yiomamy
npU KOHKPEMHBIX UCXOOHBIX OAHHbIX. 4.
«Pyunoe» ucnonnenue 20moguvix
AI20PUMMOB NPU KOHKPEMHBIX UCXOOHBIX
OAHHBIX

2.2

SI3BIK

S3wik porpammupoBanus (Python,

PackpsIBaTh CMBICI H3y4aeMBbIX TTOHATHM.




IPOrpaMMHUPOBAHUS

C++, Ilackans, Java, C#, I1IxoabHEBIH
Anroputmudeckuii A3bik). Cucrema
POTrPaMMUPOBAHUS: PEIAKTOP
TEKCTa MPOrpamm, TPaAHCISATOP,

OTJIQ UK.

[lepemenHasi: TUIl, UMsI, 3HaYCHUE.
[{enble, BEIIECTBEHHBIE U CUMBOJIBHBIE
MIEpEMEHHBIE.

OnepaTop nprcBauBaHusI.
ApudmMeTnueckre BhIpaKEHUS

Onpenensats o nporpamMmme, s
pelIeHusT KaKOM 3a/1a4 OHA
IIpEeAHA3HAYECHA.

CtpouTth apudmeTHiecKre, CTpOKOBHIEL,
JIOTUYECKUE BBIPAKEHUS U BBIYUCIISITh UX
3HAYECHUS.

[IporpaMmupoBaTh TMHENHBIE AIITOPUTMBI,
IPEATNOJIATAIOIINE BEIYUCICHUE
apu(pMETUYECKUX, CTPOKOBBIX U
JIOTUYECKUX BBIPAKECHUMU.

Y TIOPSJIOK UX BeIYMCIeHUs. Onepanuu
C IICJILIMH YMCJIAMU: IIEJTOUYHNCIICHHOC
JICJICHUE, OCTATOK OT JCJICHMSI.
Betrpnenus. CocTtaBHbIC YCIOBUS
(3aMmuch TOTUUECKUX BBIPAKEHUN Ha
M3y4aeMOM SI3bIKE
nporpamMmupoBanusi). Haxoxaenue
MHUHUMYMa U MaKCUMyMa U3 IBYX, TPEX
Y YeThIpEX uncen. Pemenue
KBaJIPaTHOT'O YPAaBHEHUSI, UMEIOIIIETO
BEIIICCTBEHHBIEC KOPHH.

Jnanorosast OTaJiKa MpOrpamMmm:
MOIIAr0BOE BHITIOJIHEHHUE, TPOCMOTP
3HAUYCHUM BEIWYNH, OTJIQJJOYHBIN
BBIBOJI, BBIOOP TOUKH OcTaHOoBa. [IuKi ¢

Pa3pabateiBaTh IpOrpamMmel,
CoJIeprKalIye orneparop (onepaTopsl)
BETBJICHHUSI, B TOM YHCIIE C
MCIIOJIb30BAHUEM JIOTUYECKHIX

onepanum.

PaspabateiBaTh mporpaMMel, CoJIepKaIiue
orepaTop (omepaTopsl) MUKJIA.
BBITTONTHATE AMATOTOBYIO OTIATKY
Iporpamm.

Ilpakmuueckue pabomeur:

1. IIpoepammuposanue JIUHEIHbIX
aneopummos, npeononazarujux
gbluUCTIeHUE apugmemuyeckux u
JI02UYECKUX BbIPANCEHUN HA U3YUAEMOM




ycioBueM. Anroput™m EBkinna aiis
HaXOXKJEHUST HAauOOJIBIIIETO 00IIero
JEUTEIIS IBYX HATYPATbHBIX YHUCEIT.
Pazbuenue 3amvcu HaTypaabHOTO YUCIa
B MO3UIIMOHHOM CHUCTEME C
OCHOBAaHHMEM, MEHBIITUM HJIA PAaBHBIM
10, Ha otnenpHbIe HUdphI. [uki ¢
nepeMeHHON. AJITOPUTMBI IPOBEPKHU
JIETMMOCTH OJTHOTO 1IEJIOTO Yucia Ha
JIpyroe, MpOBEPKU HATYPaIbHOTO YUCIa
Ha TIPOCTOTY.

O6paboTKa CUMBOJIBHBIX JJAHHBIX.

A3bIKE  NPOSPAMMUPOBAHUSL  (0OHOM U3
nepeunsi: Python, C++, [llackanw, Java,
C#  llxononvii  Aneopummuueckutl
A3bik).

2. Paspabomxa npocpamm,
cooepocawux onepamop (onepamopul)
GemeleHUs,  Ha  U3Y4aeMoM  A3bIKe
NPOCPAMMUPOBAHUSL U3 NPUBEOEHHO20
gviue nepeyns.

3. Paspabomxa npocpamm,
codepoicawux onepamop (onepamopbwi)
yukaa, Ha — U3y4aemMom  S3blKe

NPOCPAMMUPOBAHUSL U3 NPUBEOEHHO20
bllile nepeyms




CUMBOJIBHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBoJIbHAsT 00paOOTKA CTPOK.
[ToacuéTt 9acTOTHI OSIBJICHUSI CHMBOJIA B
cTpoke. BcTtpoeHnnbie GyHKIUU ISt
00pabOTKHU CTPOK

2.3 | AHanu3 ajJropuTMOB 2 OmnpeneneHne BO3MOKHBIX pe3yJIbTaTOB | PAaCKpbIBaTh CMBICI H3y4a€MbIX TOHSATHM.
paboTHI arOpUTMa MPU TAHHOM AHaIM3UPOBATh TOTOBBIE AITOPUTMBI U
MHOKECTBE BXOJHBIX JTaHHBIX, porpaMMbl
OnpeeICHUE BO3MOKHBIX BXOIHBIX
JTAHHBIX, TPUBOISIIUX K TAHHOMY
pe3ynbTary
Uroro no pazneny 21
PezepBHOE Bpems 1
OBIIIEE KOJIMYECTBO 34
YACOB I1O ITPO'PAMME
9 KIIACC
HaumenoBanue
No KonunuaectBo OcHOBHBIE BUIBI IEATCIHOCTH
pasziesioB U TeM IIporpamMmmHoOE cosiepKaHue
/11 4acoB o0yJaromuxcs
y4eOHOT0 TIpemMeTa

Pazjnea 1. lludpoBasi rpaMoTHOCTH




1.1

I'moGanwHas ceTh
HHTepHeT u cTpaTerun
0e30I1acHOr0O
MOBEICHUS B HEU

I'mo6anbras cets MaTEpHET. IP-anpeca
y3110B. CeTeBOe XpaHEHUE JaHHBIX.
Metoabl UHANBUIYATBEHOTO U
KOJUIEKTUBHOTO pa3MeIleHUs HOBOU
uHpopmanuu B MaTEpHETE.

Bonpime nanubie (MHTEPHET-IaHHBIE, B
YaCTHOCTH JJAHHBIE COLMATILHBIX CeTEeN).
[TousiTre 06 nHGOPMAIMOHHON
0e30macHOCTH. YTPO3bl
uH(GOPMAIITMOHHON 0€30MMaCHOCTH TPHU
paboTe B III00aTbHON CETH U METOIbI
npotuBoAercTBusa uM. [IpaBuna
0e30omacHO ayTeHTU(hUKAIUY.

3amura IMYHOM MH(pOpMAaIIK B
Nurepuere. be3omacHbie cTpaTeruu
noBesieHus B IHTEpHETE.
[IpenymnpexaeHne BOBICUEHUS B
JECTPYKTUBHBIC U KPUMHHAJIbHBIE
(dbopMBI CETEBON aKTUBHOCTH
(kuOepOyITUHT, (GUILIMHT U APYTHE

dhopmbI)

PackpbIBaTh CMBICII U3y4a€MbIX ITOHSITHH.
AHanmM3upoBaTh JOMEHHBIC UMCHA
KOMITBIOTEPOB U aJipeca JOKYMEHTOB B
HnrepHere.

OnpenensaTh MUHIMAJIBHOE BpEMS,
HE0OXO0IMMOE JIJISI TIepeIaur U3BECTHOTO
00bEMa TaHHBIX 110 KaHATY CBS3H C
W3BECTHBIMU XapaKTEPUCTUKAMHU.
Pacno3HaBaTh MOTEHIIMATIBHBIE YTPO3BI U
BpEIHBIC BO3/ICHCTBYSI, CBI3aHHBIC

c UH(OPMALIMOHHBIMU u
KOMMYHHUKAIIMOHHBIMH TEXHOJIOTHSIMHU,
OIICHWBATh TpeJjaraeMple IyTH WX
yctpanenus. Ilpakmuueckue padomeul:
1. Co30aHue KOMNIeKCHbIX
UHDOPMAYUOHHBIX 0OBEKNOE 8 BUOe
eebCmMpaHuy, BKIOYAOWUX epagduyeckue
00beKmul, ¢ UCNONb308AHUEM
KOHCMPYKMOPOo8 (WabioHos).

2. 3Haxomcmeo ¢ mexanuzmamu
obecneyenusi NPUBAMHOCMU

u bezonacHou pabomwsl C pecypcamu
cemu Humepnem, Memooamu
aymenmugurayuu, 6 MmMoM Hucie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCTIY2




1.2 | PaGora B
UH(GOPMAIIIOHHOM
MIPOCTPAHCTBE

Bune! nestensnocTu B UHTEpHETE.
UHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouTtoBas ciryx0a, BUIEO-
KOH(EPEHIICBSI3b U APYTHE),
CIIPaBOYHBIE CITYKOBI (KapThl,
pacnucaHus U Apyrue), MIOUCKOBBIC
CITY>KOBI, CITyKObl OOHOBJICHUS
IPOrpaMMHOT0 00€CTICUeHUS U JIPyTHE
CITYKOBI.

CepBuCHI TOCYapCTBEHHBIX YCIIYT.
OO6navHble XpaHUIIUIIA JaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKu
JOKYMEHTOB (OHJaiH-0(HCHI).
[IporpamMmMHOe obecrieueHne Kak
BeOCEpPBUC: OHJIAHHOBBIEC TEKCTOBBIC U
rpaguIecKue peIakToOphl, CPEIabI
pa3pabOTKH MpOrpaMm

PackpbiBaTh CMBICI N3y4aeMbIX HOHSTHM.
[IpuBOAUTH IPUMEPHI CUTYALIUM, B
KOTOPBIX TpeOyeTCs UCIIOIh30BaTh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPaBOYHBIE U MIOUCKOBBIE CITY>KOBI U JIp.
OnpenensiTe KOJIMYECTBO CTPAHHII,
HalJICHHBIX TTOMCKOBBIM CEPBEPOM I10
3ampocaM C UCITOJIb30BaHUEM
noruueckux onepauui. IIpuBoauts
MPUMEPHI YCIIYT, JOCTYIHBIX HA
CEpBUCAX FOCYIaPCTBEHHBIX YCIYT.
[IpuBoauTh  TpPUMEpPHl  OHJIAMHOBBIX
TEKCTOBBIX U TpapUUECKUX PeIaKTOPOB,
cpea pa3paboTKu MPOrpaMm.
Ilpakmuueckue padomoi:

1. Ilouck unghopmayuu 6 cemu
Hnmepnem no 3anpocam c
UCNOTIL30BAHUEM JIOCUYECKUX ONepayull.
2. Ucnonv3zoeanue onnatiH-oguca 0
paspabomxu OOKyMeHmMo8

Hroro no pazneny

Pa3nen 2. TeopeTruueckue 0oCHOBBLI HH(POPMATUKH




2.1

MOI[CJ'II/IpOBaHHe KakK
MECTO/J ITO3HaHUA

Mopens. 3anauu, pemaembie  C
MTOMOILBIO MOJIETTUPOBAHHS.
Knaccudukanuum moaenei.
MarepuanbHble (HaTypHbIE) U
MH(GOPMALIMOHHBIE MOJIEIIH.
HemnpepsiBHBIC U TUCKPETHBIC MOJICIIH.
Nmurtanmonusie monenu. Urpossie
mojenu. OleHKa aJIeKBaTHOCTH MOJIETTH
MOJIETUPYEMOMY OOBEKTY U LEIISM
MO/IETTUPOBAHUS.

Tabanunsie Moaenu. Ta0auia Kak
MPEICTABICHUE OTHOILICHHUS.

ba3zbl nanubix. OTOOp B TAOIUIIE CTPOK,
yJIOBJIETBOPSIONINX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepummna, pebpo, myTh.
OpueHTupoBaHHBIE 51
HEOpUEHTUPOBaHHBIE rpadwl. [[nrHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlmrHa Ty TH MEXKy BepIIHHAMU rpada.
[Touck onTUMaIBLHOTO MYTH B Tpade.
HauanbHas BepuimHa (MCTOYHUK) U
KOHEUYHas BeplIrHa (CTOK) B
OpUEHTHUPOBaHHOM Ipade. Beruncnenue
KOJIMYECTBA IMyTeH B HAIIPABICHHOM
alUKINYECKOM Tpade.

PackpbIBaTh CMBICIT U3y4a€MbIX ITOHSITHH.
Omnpenenats BUI HHPOPMAITMOHHOM
MOJEJH B 3aBUCHUMOCTH OT CTOSILIEH
3a/1a4u.

AHanu3upoBaTh HHOOPMAITMOHHBIC
MOIeH (TaOIHIbI, TpapUKH, TUATPAMMBI,
cXeMmbl U J1p.). OCyIIeCTBIATh CUCTEMHBIN
aHaiau3 00bEKTa, BBIICISTH CPEU €TI0
CBOWCTB TE€ CBOMCTBA, KOTOPHIE
CYIIECTBEHHBI C TOUKH 3pEHHUS LEIe

Mo ienrpoBanusa. OIEHUBATh
aJIEKBATHOCTb MO/JIEITU MOJICTTUPYEMOMY
00BEKTY U TEJISIM MOJICTTUPOBAHMUSI.
CTpouTh U UHTEPIIPETUPOBATH
pazyinuHble UHPOPMAITMOHHBIE MOJICIIN
(Tabnuibl, TUarpaMmsl, rpadsl, 1€peBo,
CXEMBbl, OJIOK-CXEMBbI AJITOPUTMOB).
Hccnenosars ¢ HOMOLIBIO
WH(POPMAITMOHHBIX MOJIEIeH OOBEKTHI B
COOTBETCTBMH C ITOCTABJICHHOM 3a/1aucH.
N3yuath 3Tanbl KOMIBIOTEPHOTO
MOJCIIUPOBAHUSL.

Paborath ¢ TOTOBBIMH KOMITbIOTEPHBIMU
MOJEISIMA M3 Pa3IMYHBIX MPEIMETHBIX
oOnacreil.




HepeBo. Kopens, BepmmHa (y3en),
JUCT, pedpo (ayra) nepesa. Beicora
nepesa.  Ilogmepeso.  Ilpumepst
WCIIONIh30BaHUs JiepeBbeB. [lepedop
BapUaHTOB C IOMOUIBIO JEPEBA.
[TonsTHE MaTEMAaTUYECKON MOJIEIIN.
3agauu, pemaeMsple C TOMOIIBIO
MaTeMaTHYeCKOTo (KOMIIBIOTEPHOTIO)
MoaenupoBanus. Otinune
MaTeMaTU4ECKOW MOJEIIH OT HATyPHOU
MOJEJI U OT CIIOBECHOTO
(JIuTepaTypHOT0) ONMUCAHUS OOBEKTA.
DTanbl KOMIIBIOTEPHOTO
MOJIEJTMPOBAHMS: TOCTAHOBKA 3a]1a4H,
NOCTPOEHUE MAaTEMAaTUYECKON MOJEIIH,
IporpaMMHas peaau3aims,
TECTUPOBAHUE, MPOBEICHUE
KOMITBIOTEPHOI'O 3KCIEPUMEHTA, AHAJIN3
€ro pe3yJbTaTOB, YTOUHEHUE MOJEIN

Ilpakmuueckue pabomot:
1. Co3z0anue oonomabauyHou 6asvl

oannwix. Ilouck oannvix 6 20moeoii base.
2. Paboma c comosvimu
KOMNbIOMEPHLIMU MOOETAMU U3
PA3UYHBIX NPEOMEMHbIX 001acmell.

3. Ilpoepammnas peanuzayus
NpOCMetuux Mamemamuyeckux mooeneu

Hroro no pazneny
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3.1

Pa3zpaboTka
QITOPUTMOB H
porpaMm

PazOuenue 3agaun Ha moa3agaun.
CocrapiieHre aIrOpUTMOB U TPOrPaMM
C UCTIOJIb30BAHNEM BETBJICHUH, ITUKIOB
Y BCIIOMOTATENbHBIX AJITOPUTMOB JJIs
yIpaBJIeHUs HCHIOTHUTENEeM PoboT nim
APYTUMU UCTIOTHUTEIISIMH, TAKUMH

Kak Yepenaiika, YepTEXHUK U APYTUMU.

TabnuuHble BEIMYMHBI (MACCHUBHI).
OnHoMmepHbie MaccuBbl. COCTaBICHUE U
OTJIaJIKa IPOTPaMM, PEATTU3YIOIINX
TUIIOBBIE AJITOPUTMBI 00pabOTKH
OJIHOMEPHBIX YHCIIOBBIX MAaCCUBOB, Ha
OJIHOM W3 SI3bIKOB IIPOTPaMMHUPOBaHUS
(Python, C++,
ITackans, Java, C#, llIkonbHBIM
AnroputMudeckuil A3bIK): 3aM0THEHNE
YUCJIOBOTO MACCUBA CIyYaiiHBIMU
YUCJIaMU, B COOTBETCTBUU € (POpMyII0if
WJIM TTyTEM BBOJIA YKCEJI, HAX0XKICHUE
CYMMBI 3JIEMEHTOB MaCCHUBA, IMHENHBIN
MOMCK 33JJaHHOTO 3HAYEHHUS B MACCHBE,
MOACYET JIEMEHTOB MAaCCHUBa,
YAOBJIETBOPSIONINUX 3aIaHHOMY
YCJIOBHUIO, HAXO0XKJICHUE MUHUMAIBLHOTO
(MakCHUMaJIbHOI0) AJIEMEHTA MacCUBA.
CopTupoBKa MaccuBa.

PackpbIBaTh CMBICI M3y4aeMbIX HOHSATHIA.
Pa3zpabatbiBaTh mporpamMmsbl st
00pabOTKN OJTHOMEPHOTO MacCHBa LIEIbIX
YHCell.

OcyniecTBIATH pa30UEHUE UCXOAHOM
3a/layy Ha TM0J13a/1a4u.

Pa3pabaTsiBaTh IPOrpaMMBl,

cojepxamue  noamporpaMmy(bl).
Ilpakmuueckue pabomuwi:

1. Cocmaenenue npocpamm c
UCNONL30BAHUEM BCNOMO2AMENLHBIX
aneopummos 0Jist ynpaeieHusl
ucnoanumensmu, makumu kax Pooom,
Yepenawka, Yepmésrcnux.
2. Cocmasnenue u omiaoka
npocpamm, pearusyiouux munosole
aneopummul 00paboOmKu 0OHOMEPHBIX
YUCTIOBBIX MACCUBOB, HA OOHOM U3
A3bIKO8 npocpammuposanus (Python,
C++,
Ilackanw, Java, C#, [lIkonbHbiii
Aneopummuueckuti A3vik)




O6paboTka MOTOKa JaHHBIX:
BBIYHCIICHUE KOJIMUECTBA, CYMMBI,
CpemHero apu(MeTHIeCKoro,
MHUHHMAaJIbHOIO U MAKCUMAILHOTO
3HAYEHUS DIIEMEHTOB
[I0CJIEI0BATEILHOCTH,

YIOBIIETBOPSIONINX 33 JAHHOMY
YCIIOBHUIO

3.2 | YmpanieHnue

VYnpasnenue. Curnan. OOpaTHasi CBSI3b.
[TosryueHune curHanoB OT HUPPOBBIX
JaTYNKOB (KacaHUsl, pACCTOSHUSA, CBETA,
3ByKa U Apyroro). [Ipumepst
UCIOJIb30BAHUS MPUHLIMIIA OOpATHOM
CBSA3U B CUCTEMAX YIpaBJiICHUS
TEXHUYECKUMHU YCTPOHUCTBAMH C
IOMOILBIO IATYUKOB, B TOM YHCIIE B
POOOTOTEXHHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM
(cuctema ynpaBieHUs IBUKEHUEM B
TPAHCIIOPTHOM CHCTEME, CBapOYHast
JMHMSI aBTO3aBOJIA,
aBTOMATU3UPOBAHHOE YIIPABIICHUE
OTOIUIEHUS I0Ma, aBTOHOMHAs CUCTEMA
YIPABJICHHS TPAHCIIOPTHBIM CPEICTBOM
U IPyTHUE CUCTEMBI)

PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHH.
AHanM3UpOBaTh OTHOIIEHUS B AKUBOM
IPUPOE, TEXHUISCKUX M COIMATTbHBIX
(mKoJa, CeMbs U Jp.) CUCTEMAX C
MO3ULINH YIIPABJICHUS.

N3yuate npumMepsl poOOTU3UPOBAHHBIX
cucreM. IIpakmuueckue padomoi:

1. 3unaxomcmeo c yueOHOU cpeodoli
paspabomku npocpamMm ynpaenieHus
OBUIACYUUMUCS POOOMAMU

Hroro no pazneny




Paznen 4. UndopManiuoHHbIe TEXHOJIOTHH

4.1

DNEeKTPOHHbIE TaOJIUIIBI

10

[TonsiTrie 06 MEKTPOHHBIX TAOIHIIAX.
TuIbl TaHHBIX B TYEUKAX 3JIEKTPOHHON
Tabnuupl. PegakrupoBanue u
dbopmatupoBanue Tabnuil. BctpoeHHnble
GYHKIIAY JUTsI TTOMCKA MaKCUMYyMa,
MHUHHAMYMa, CyMMBI U CPETHETO

apudmernyeckoro. CopTupoBka
JAHHBIX B BBIJICJICHHOM JUaIa3oHe.
[TocTpoenue nuarpamm (ructorpamma,
KpyroBas luarpamMmma, To4eqHast
nuarpamMma). Beibop Tuna quarpaMmei.
[IpeobpazoBanue Gopmyi mpu
KonmupoBaHUU. OTHOCUTEILHAS,
a0COJIIOTHAS U CMEILIaHHAs aJipecalusl.
Y c0BHBIC BEIUUCTIECHUS B 3JICKTPOHHBIX
tabnuiax. CyMMUpOBaHUE U TIOJCUYET
3HAUYCHU, OTBEYAIOITNX 33 JaHHOMY
ycioButo. O6padboTka 00bIINX HA0OPOB
naHHbIX. YucaeHHoe MOJIeTMpOBaHuE B
3JICKTPOHHBIX TaOIUIAX.

PackpbIBaTh CMBICI U3y4aeMBIX TMOHSITHH.
AHanu3upoBaTk M0JIb30BATEIBCKUI
UHTEpPENC TPUMEHIEMOTO
IPOrPaMMHOI0 CPEACTBA B padoTe ¢
ANEKTPOHHBIMU TaOIUIIAMHU.

OnpenensTh yCIOBUS U BO3MOKHOCTH
IPUMEHEHHUS TPOrPaMMHOTO CPEACTBA
JUIS pellieHus] TUTIOBBIX 3aj1a4 B paboTe ¢
3JIEKTPOHHBIMU TAOIHUIIAMH.

BoIsBnsATE 00111€€ U pa3Inyus B pa3HbIX
IPOrpaMMHBIX IPOAYKTaX,
peIHa3HaYeHHBIX JUIS PEIIEHUs] OJJTHOTO
KJj1acca (pa3HbIX KJIacCOB) 3a7a4 B padoTe
C DJICKTPOHHBIMU TaOIUIIAMU.
Penaktuposats 1 popmaTupoBaTh
AJIEKTPOHHBIE TAOTUIIBI.

AHanu3upoBaTh U BU3YaIH3UPOBATH
JaHHBIE B DJIEKTPOHHBIX TaOIHUIIAX.




BBIMOTHATE B 2JIGKTPOHHBIX TaOIHIIAX
Pacy€ThI MO0 BBOAUMBIM I0JI30BATEIIEM
dbopmyram ¢ UCHIOJIB30BAaHUEM
BCTPOCHHBIX PyHKIMI. OCyIIECTBIST
YUCJIICHHOE MOJICIIMPOBAHUE B TIPOCTHIX
3a/layax U3 Pa3IUIHBIX MPEIMETHBIX
oOnacTeil.

Ilpakmuueckue padomot.

1. Be6o0 oannwvix u gpopmyn,
ogopmieHue maobauybwl.

2. Copmupoeéxa u purompayus

OAHHBIX 8 INEKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouacpamm u
2paguxos 8 31eKMpPOHHLIX MAOIUYAX.
4, Boinoanenue pacuémos no

8800UMbBIM NOILIOBAMENIEM DOPMYNAM C
UCNONIL308AHUEM BCIMPOEHHBIX (DYHKYUIL.
5. Obpabomka 601buuUx HAOOPO8
OAHHUIX.

6. Yucnennoe mooenuposarue
8 2JIeKMPOHHBIX MAOIUYAX




4.2 | HpopMalrioHHbIE 1 Ponb mHGOpMAITMOHHBIX TEXHOJIOTUN B | PacKphIBaTh CMBICI N3y4aeMbIX MOHATHH.
TCXHOJIOTUH B Pa3BUTHH SKOHOMHUKH MHUPA, CTPAHBIL, O6c¢cyxnath poiab HHPOPMAITHOHHBIX
COBPEMCHHOM pervoHa. OTKpbITbIe 00pa30BaATENbHBIE | TEXHOJOTUN B COBPEMEHHOM MUDE.
o01ecTBE pecypcChl. OO6cyx1aTh 3HaU€HUE OTKPBITHIX

[Ipodeccuu, cBsa3anHbIE C o0pa30BaTeNbHBIX PECYPCOB U
nH(pOpMaTUKON 1 BO3MOKHOCTH MX HUCIIOJIb30BaHUS.
MH(POPMAITMOHHBIMU TEXHOJIOTUSIMU: AHanM3UpoBaTh HU(PPOBLIC HABBIKH,
BeO-u3aliHep, MPOrpaMMHUCT, KOTOPBIMU JIOJKEH 0071a/1aTh BBIITYCKHUK
pa3pabOTYUK MOOUIIBHBIX MPUIOKEHUM, | IKOJIEI.
TECTUPOBIIMK, aPXUTCKTOP N3yuats mnpodeccun, CBI3aHHBIE C
IPOrPaMMHOT0 00eCIeuCHNs, uHpopMaTUKON H HWHDOPMAITMOHHBIMU
CIICHHAIACT 110 aHAJIM3Y JaHHBIX, TEXHOJIOTHSIMHU. Ilpakmuueckue
CHCTEMHBI aJIMHHUCTPATOP paoomwi: 1. Coz0anue npezenmayuu o
npocgheccusix, cesazanHvlx ¢ UKT

Uroro no pazneny 11

Pe3epBHoe Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




Onucanue yueOHO-MEeTOAUYECKOT0 KOMILJIEKCA.

1. Vuebnuk «Mudopmarukay ais 7 kinacca. ABrop JI.JI. bocora, A.}O. bocosa. — M.: BUHOM. Jla6oparopwus 3nanuii, 2022 rog.
2. YueOnuk «Muadpopmaruka» ms 8 kinacca. Asrop JIJI. bocosa, A.1O. bocoBa. — M.: BUHOM. JlaGoparopus 3nanunii, 2022 rog.
3. Yueobnuk «Mudbopmaruka» mis 9 kinacca. Asrop JIJI. bocora, A.}O. bocoBa. — M.: BUHOM. Jlaboparopust 3Hanwuii, 2022 rox.
MeToanyeckue nocooust 1Jisl y4uTesl.
1. YuyeOHo-TemaTnueckoe rmanupoBanue 7-9 kiacc. http://Ibz.ru/books/755/8431/ , http://Ibz.ru/metodist/iumk/informatics/files/bosova-7-
9-prog.pdf .

2. DnektponHoe npuinokenne(JOCTYI Yepe3 aBTOPCKYIO0 MACTEPCKYIO Ha CaliTe METOINYECKO# CITy)KObl H31aTeIbCTBA:
http://Ibz.ru/metodist/iumk/informatics/er.php , http://Ibz.ru/metodist/authors/informatika/3/eor7.php ,
http://Ibz.ru/metodist/authors/informatika/3/eor8.php , http://Ibz.ru/metodist/authors/informatika/3/eor9.php .

3. KomIuiekT iuaakTHYecKuX MaTeprajoB sl TEKYIIEro KOHTPOJIS Pe3yIbTaTOB 00y4eHHs 10 HHPOPMATHKE B OCHOBHOMW IIKOJIE (JIOCTYII

Yyepe3 aBTOPCKYI0 MaCTEPCKYIO Ha CaiiTe METOANYECKOM CITy»KOBI M3/1aTEIbCTBA:
http:/files.lbz.ru/pdf/978-5-9963-3441-4f.pdf CaMOCTOSITEIIbHBI u KOHTPOJIbHBIE paboThI 7 Kiacc/ bocora JLIL
http://files.Ibz.ru/authors/informatika/3/skr-bosova-8.pdf CamocrostenbHbl 1 KOHTPOJIbHBIC padoTh 8 Kitacc/ bocora JI.JI.
http://files.lbz.ru/pdf/978-5-9963-3442-1f.pdf CamocTosiTensHbI U KOHTpOIBbHBIE paboThl 9 Kitace/ bocosa JIJL

DJIeKTPOHHbIe 00pa3oBaTe/ibHbIE pecypchbl DIEKTPOHHOE NPUIIOKEHUE K yueOHUKY HTepHeT-pecypcehl:

http://www.Mmon.gov.ru MuHHCTEpCTBO 00pa30BaHUS U HAYKH

http://www.fipi.ru ITopran ®UIN — OenepanbHblit HHCTUTYT NeIarornyeckux n3Mepenuii http://www.ege.edu.ru Iopran ET'D (uHpopMannoHHO#M
noanepxkku EI'D) http://www.probaege.edu.ru ITopran Enunerii o9x3ameH

http://edu.ru/index.php denepanbusiii moptan «Poccuiickoe obpazosanuey http://www.infomarker.ru/top8.html RUSTEST.RU - dbenepanbHblii IEHTp
TECTUPOBAHHUSI.

http://www.pedsovet.org Beepoccuiickuii MaTepuer-Ilencoser

1. Texnuyeckue cpeacTBa 00yYeHHS !
1. aBTOMaTH3MpOBaHHOE pabouee MecTo;
2. TIpUHTED;
3. momem ASDL;
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No ok

YCTPOMCTBA BBIBOJIA 3ByKOBOM MH(OPMAIMH JUTS 03BYIHBAHHUS BCETO KJIACCa;
CKaHep;

Web-kamepa;

JIOKaJIbHAs! KOMITBIOTEPHAS CETb.



