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ITosicHuTEIbHASA 3anMCKA
Pabouas mporpamma yueOHOro mpeamera «WHpopmaTHka» Ha YpPOBEHb OCHOBHOTO OOILEro
oOpazoBanus s oOywatomuxcsa 7-9-x kmaccoB MBOY COHI NelO r. Canbscka paspabotaHa B
COOTBETCTBHUH C TPEOOBAHUSIMHU:

. ®denepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6Opa3oBanuun B Poccuiickoii
Denepauuny;

. npukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu ¢eaepaaTbHOrO
rOCy/IapCTBEHHOTO 00Pa30BaTEIILHOTO CTAHIAPTa OCHOBHOTO OOIIETO 00pa30BaHUs»;

. npukaza MunnpocsemieHuss ot 18.05.2023 Ne 370 «O06 yrBepkaeHun denepaibHON
00pa30BaTeNbHOI MPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHUs»;

. npukaza Munnpocsemenns ot 22.03.2021 Ne 115 «O6 yrBepxknennn [lopsiaka opranuzanuu

U OCYIIECTBICHHUS 00pa30BaTENbHON JEATETBHOCTH 110 OCHOBHBIM 00IIe00pa30BaTeIbHBIM MPOrpaMMaM —
o0Opa3oBaTeNbHbIM [pPOrpaMMaM HayajlbHOro OOIIEro, OCHOBHOTO OOIIEr0 U CpeAHEro oOIIero
00pa3zoBaHus»;

. CIT 2.4.3648-20 «CaHUTapHO-2MIUEMHUONIOTHYECKIE TpeOOBaHUS K  OpraHu3alusIM
BOCIIUTaHHS M OOyUYEHHsI, OTABIXA M O3J0POBJICHUS JETEH M MOJIOJCKN», YTBEPKACHHBIX MTOCTAHOBICHHEM
[JIaBHOTO caHUuTapHoro Bpaya ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'urueHuveckue HOPMATHUBBI M TpeOOBaHHWS K OOECIICUYCHHIO
Oe3omacHOCTH H (WM) OE€3BPEAHOCTH MAJisA 4YelloBeKa (PaKTOpOB cpeabl OOUTaHUSA», YTBEPKICHHBIX
IIOCTaHOBJICHUEM T'JIABHOTO caHUTapHOro Bpaua oT 28.01.2021 Ne 2;

. yueOHOro MiiaHa OCHOBHOTO 0011ero o0pa3zoBaHus, yrBepxaeHHoro npukazom MbOY COIII
Nel0 r. Canbcka ot 29.08.2025 Ne 136;
. denepanbHOl paboueit mporpammsl yuebHoro npeamera «MHpopmatukay.

PabGowas mnporpaMMa OpHEHTHpOBaHA Ha [EJIEBbIE NPUOPUTETHI, CHOPMYIHPOBAHHBIE B
denepanbHOi pabouell mporpaMmMe BocUTaHUs U B paboueit mporpamme Bocniutanus MbBOY COUI NelO r.
Canbcka.

IIporpamma o uH(pOpMaTHKE Ha YpOBHE OCHOBHOTO O0ILEro oOpa3oBaHMs COCTAaBJI€HA Ha OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHMSI OCHOBHOM 00pa3oBaTelbHONH MpOrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBanus, npeacrasieHHbIX B PI'OC OO0, a takxke (enepanbHoil paboueil mporpaMmbl BOCITUTAHUS.

[IporpaMmMa no wuH(poOpMaTUKE [TaeT NPEACTaBICHHE O ILeNdx, oOIed cTpaTeruu oOydeHus,
BOCIIUTaHMUS U Pa3BUTUS OOyYaroUXcs CPeACTBaAMU MH(POPMATUKU Ha 0a30BOM YPOBHE, YCTaHABJIMBAET
00s3aTeNbHOE MPEMETHOE CO/IEpKaHKE, TPElyCMAaTPUBAET €T0 CTPYKTYPUPOBAHUE 10 pa3jiesaM U TeMaMm.

IIporpamma mo uHpOpMATHKE ONpeAenseT KOJIMYECTBEHHbIE M KadeCTBEHHBIE XapaKTEPUCTUKU
yueOHOro Marepuaia g KakKJIOoro roja W3y4eHHs, B TOM 4HCJE JJS COJEP’KaTeNbHOIO HANOJHEHUS
pa3sHOro BHUJAA KOHTPOJS (IIPOMEKYTOUHOM aTTecTaluu OOYydyaroIIMXCs, BCEPOCCHHCKHUX IPOBEPOUHBIX
pabot, rocyaapCTBEHHOW UTOTOBOM aTTECTAIIUN).

ITporpamma no nH(popMaTUKe SABISIETCS OCHOBOW JUISl COCTABJIEHUS] aBTOPCKUX YUYEOHBIX MPOTpaMM,
TEMaTHUYECKOI0 IUTAHUPOBAHUS Kypca YUUTEIEM.

Hensamu n3yyenus nHGOPMATUKU HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs ABISIOTCS:

. dbopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd HH(OPMATHKH, IOCTIKEHHSIM Hay4YHO-TEXHMUYECKOrO Tporpecca W OOLIECTBEHHOM
MPAKTHKH, 32 CUET Pa3BUTHUS MpeACTaBICHUN 00 MHPOPMAIIMN KaK O BaKHEHIIEM CTPaTErHueckoM pecypce
pa3BUTH JMYHOCTH, TOCYHAapCTBa, OOIIECTBA, IMOHUMAHHUSA pPOJIM HH(POPMAIMOHHBIX IPOILIECCOB,
MH(OPMALIMOHHBIX PECypcoB U HMH(OPMALMOHHBIX TEXHOJIOTUH B YCIOBMSIX LU(pOBOW TpaHChopMaIIU
MHOTHX c(ep KU3HU COBPEMEHHOT0 O0IIIEeCTBa;

. o0ecrieyeHre YCIIOBUHM, CMOCOOCTBYIOUIMX Pa3BUTHIO aJTOPUTMHUYECKOTO MBILIUICHUS Kak
HE00XO0/IMMOT0 YCJIOBUS NMPO(hecCHOHAIBHON AEATEIbHOCTH B COBPEMEHHOM HMH(pOPMAIIMOHHOM OOIIEeCTBE,
MPEANOJIATraroIIero CIocCOOHOCTh OOydarmierocss pa3OuBaTh CJIOKHBIE 3aJadyd Ha OoJee TPOCThIE
1o/J3a7a4M, CPAaBHUBATH HOBBIE 33]1auM C 3a/1a4aMH, PEIICHHBIMU paHee, ONPEAeATh Iard s TOCTUKESHUS
pe3ynbTara u T. 1.;



. dbopMHpOBaHHE W pa3BUTHE KOMIETEHIIMH OOydJalomuXcs B OOJACTH HCIOIb30BAHMS
UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHI, B TOM YHUCIIe 3HAHUH, YMEHUH W HaBBIKOB PabOTHI C
uHpopManuel, MporpaMMHUPOBaHUsl, KOMMYHUKAIlMM B COBPEMEHHBIX LHU(POBBIX CpeAax B YCIOBMSX
oOecrieyeHrs THPOPMALMOHHON O€30MaCHOCTH JMYHOCTH 00Y4aIOLIEeTocs;

. BOCIIUTAHME OTBETCTBEHHOIO0 M H30MPATEIbHOIO OTHOIIEHUS K HH(POPMALUU C Y4YETOM
IPaBOBBIX U ITUYECKHX ACIEKTOB €€ PacIpOCTPaHEHHs, CTPEMIIEHUS K IMPOJODKEHHIO 0Opa3oBaHUs B
obnacti MH(QOPMAIMOHHBIX TEXHOJOTHUM W CO3MJATEIbHOM JEATENBHOCTH C IPUMEHEHHEM CpEelCTB
UH(POPMALIMOHHBIX TEXHOJIOTUH.

WNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHNUU OTPAXKaeT:

. CYIIHOCTh HWH(POPMATUKM KaK HAy4YHOM JUCHUIUIMHBL, H3y4arollell 3aKOHOMEPHOCTH
IPOTEKaHUS U BO3MOXKHOCTH aBTOMAaTHU3aLUU UH()OPMAIIMOHHBIX ITPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

. OCHOBHBIE 00J1aCTH TPUMEHEHHUS HMH(POPMATHKH, MpPEXae BCero WHPOPMAIMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLMAIIBHYIO cdepy;

. MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATUKU ¥ HH(POPMAIIMOHHOHN ESTETLHOCTH.

N3yuenne MH(OpPMATHKU OKa3blBaeT CYIIECTBEHHOE BIMSHHE Ha (OPMHPOBAHHE MHUPOBO33PEHUS
o0yJaromerocsi, €ro IKM3HCHHYIO TIIO3WIMIO, 3aKJIaJbIBa€T OCHOBBI IOHMMAaHHUS  IPUHIUIIOB
(YHKLIMOHUPOBAHUS U MCIIOJIb30BaHUS MH(MOPMALMOHHBIX TEXHOJOIMH KaKk HEOOXOJMMOI'0 MHCTPYMEHTa
NPaKTUYECKH JIO00H AEATENBHOCTH M OJHOTO W3 HauOoJiee 3HAYMMBIX TEXHOJOTMUYECKHX JIOCTHKCHUI
COBPEMEHHOM IMBWIM3alMU. MHOTMe TNpeAMETHble 3HAHUSA U CIOCOObI JEATENbHOCTH, OCBOEHHBIE
00yJaromuMuUCs TP HM3y4eHUH WH(POPMATHUKH, HAXOAAT MPHMEHEHHE KaK B paMKax 00pa3oBaTeIbHOTO
npoliecca Mpu U3y4eHUU APYruX OPeIMETHBIX 00J1acTel, TaK U B UHBIX KU3HEHHBIX CUTYallUsX, CTAHOBSATCS
3HAYUMBIMH /11 (DOPMHUPOBAHMUSA KAYECTB JIMYHOCTH, TO €CTh OPHEHTHUPOBAHBI Ha (HOPMHUpPOBAHHE
METaIpPeIMETHBIX U IMYHOCTHBIX Pe3yIbTaTOB 00y4EHUS.

OcHoBHbIe 331a4n yueOHoro npeameta «Muadopmatika» — chopMupoBaTh y 00yqaronmxcs:

. [OHMMaHWE TMPHHLUIOB YCTpOWCTBA U (YHKIMOHMPOBAHUSA OOBEKTOB LHU(POBOTO
OKpY)KEHHsI, TIPEICTaBICHUS 00 WCTOPUM W TEHISHIMSX Pa3BUTHA HMH(GOPMATHKH Tepuona U(poBOU
TpaHchopMaly COBPEMEHHOTO O0IIIECTBA;

. 3HAHUS, YMEHHSI ¥ HAaBBIKM TPAMOTHOM MOCTAaHOBKHU 3aJ1a4, BO3HUKAIOMINX B IMPAKTHIECKOM
NEeSITeAbHOCTH, JJIi MX PpELICHUs C TOMOUIbI0 HH()OPMALMOHHBIX TEXHOJOTUH, YMEHHMS U HaBBIKU
(opMaTM30BaHHOTO OMMCAHUS ITOCTABJICHHBIX 33/1a4;

. 6a3oBble 3HaHUS 00 MH(OPMAIIMOHHOM MOJEIMPOBAHUHU, B TOM YHCIE O MaTeMaTHYECKOM
MOJICJINPOBAHNUY;

. 3HAHUE OCHOBHBIX AITOPUTMUYECKUX CTPYKTYp U YMEHHE NPUMEHATh OTH 3HAHUA A
IIOCTPOEHUS aJIrOPUTMOB PELICHU 334a4 10 UX MAaTEMATUYECKUM MOJIEIISIM;

. YMEHUS U HaBBIKU COCTABJIEHUS IIPOCTBIX IIPOrPAMM I10 IIOCTPOCHHOMY AJITOPUTMY Ha OJTHOM
U3 SI3bIKOB ITPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;

. YMEHUS U HaBBIKH 3(PPEKTUBHOTO MCIIOJIB30BaHMSI OCHOBHBIX THUIIOB NMPHUKIAIHBIX POrpaMM

(mpuioxeHuif) oO0mero Ha3HA4YeHWs] W HMHQOPMAIIMOHHBIX CHCTEM JJisi pEeHIeHHs € HMX I[OMOUIbIO
NPaKTUYECKUX 3a]ad, BlajJeHue 0a30BbIMM HOpPMaMU HMH(OPMAIIMOHHONW STHKM W TIpaBa, OCHOBAMHU
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

. YMEHHME TPAMOTHO MHTEPIPETUPOBATh PE3YAbTaThl PEIIEHUS MPAKTHUYECKUX 3a1ad ¢
MOMOIIbI0 HH(OPMALMOHHBIX TEXHOJIOTUH, MPUMEHSTHh MOJy4eHHbIE pPEe3yJabTaThl B MPAKTHUYECKON
JESATENBHOCTH.

Henu u 3amaun n3ydeHus UHPOPMATUKU Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs ONpPENEsoT
CTPYKTYPY OCHOBHOTO COJIepKaHHMs Y4eOHOro MperMeTa B BUAE CIEAYIOIIMX YEThIpeX TeMaTHYeCKHX
pa3zenos:

. ¢ poBasi [PaMOTHOCTb;

. TEOPETUYECKHE OCHOBBI HHPOPMATUKU;
. ITOPUTMBI U IPOTPAMMHUPOBAHHE;

. MH(}OpPMaLMOHHBIE TEXHOJIOTHH.



Ha n3yuenune nadopmaruku Ha 6a30BoM ypoBHE oTBoauTcs 102 gaca: B 7-M kimacce — 34 gaca (1 gac
B HeJento), B 8-M kitacce — 34 yaca (1 gac B Heneno), B 9-m kinacce — 34 yaca (1 yac B Hezeno).

Jis peanuzaniyd TpOrpaMMbl UCIONB3YIOTCS yYEOHHMKH, IOMYIICHHBIE K HCIIOJIB30BAHHUIO TPU
peaM3allid MMEIOMIMX TOCYAApCTBEHHYIO AaKKpPEAUTAlMI0 O0pa3oBaTeNbHBIX MPOTrpaMM HadyalbHOTO
00IIero, OCHOBHOTO OOIIET0, CPEAHEro OOMIero OOpa30BaHMs OPraHHU3AIUSAMH, OCYIIECTBISIONIMU
00pa3oBaTeNbHYIO NeATeILHOCTD, MpUKa3oM MuHIpocBemeHus ot 26.06.2025 Ne 495:

. WNudopmaruka: 7-ii kimacc: 0a30BBI ypOBEHb: y4eOHUHK; 5-¢ M3naHue, nepepadoraHHoe /
bocoga JI.JI., bocoBa A.1O., Akiimonepnoe o6miectBo «M3narensctBo "lIpocBemenne»;

. WNudopmaruka: 8-ii kmacc: 0a30BBI ypOBEHb: yueOHUMK; 5-¢ M3naHue, nepepadoraHHoe /
bocoga JI.JI., bocoBa A.1O., Akiimonepnoe o6miectBo «M3marensctBo "[IpocBemenne»;

. WNndopmaruka: 9-if kiacc: 6a30BbIi ypOBEeHb: Y4EOHHK; S-¢ H3AaHue, nepepaboranHoe /
bocoga JI.JI., bocoBa A.1O., Akiimoneproe obmiectBo «M3aarenbeto "IIpocBenienne»;

DnexTpoHHbIE 00pa3oBaTelbHbIE PECYPCHI, JOMYIICHHbIE K HCIOIb30BAHUIO TMPU pearn3alun
MMEIOIIMX TOCYIAapCTBEHHYIO aKKPEAUTALMIO 00pa3oBaTeIbHBIX MPOrpaMM Ha4dalbHOTO  OOIIEro,
OCHOBHOT'0 OOIIIETO, CpeTHero 0011ero oopazoBanus npukazoM MunmpocsemieHus ot 23.07.2025 Ne551:

. WNudopmaruka, 7 knace, PI'AOY 1O «Axanemust Munnpocseuienus: Poccuny;

. HNndopmaruka, 8 kinacc, DI'AOY JI10 «Akanemust Munmnpocseuienus: Poccuny;

. WNupopmaruka, 9 knace, PI'AOY 1O «Axanemust MunnpocseuieHus: Poccuny;

. D0P «Jlomamnue 3aganus. OcHoBHOe obO1iee oOpa3oBanue. Mudopmarukay, 5-9 kiacc, AO
«M3natenscTBo "[Ipocsenienue».

. Tpenaxep "OOnako 3Hanui". Mudopmaruka , 7-9 xmacc DOP comepxuT crienyromue

AJIEKTPOHHBIE  00pa3oBaTENbHBIE PECYPChl: a) ONOPHBIE  KOHCHEKTHl  (TPEICTaBIAIOT  COOOM
KOHIIEHTPUPOBAHHYIO TEOPUIO "Ha OHOM ciaiiae" mo remaMm mpenmera); 6) OO0 "®uzukon Jlad". Ot6op u
MIOCJIEIOBATEIBHOCTh U3YyYCHHS MaTephalia COAEP)KaHUS COOTBETCTBYIOT YTBEPXKICHHOU (enepanbHOi
paboueil mporpamme 0CHOBHOTO o011ero oopazoBanus npeamera "Mupopmaruka" (6a30Bblil ypoBEHb)

Coaep:xkanue yueOHOTo nmpeamera

7-i1 knace

Mu¢gpoBas rpamoTHOCTH

KomnbioTep — yHuBepcajibHOe YCTPOHCTBO 00padOTKH JaHHBIX

KomnbroTep — yHMBEpCalbHOE BBIYMCIMTENBHOE YCTPOMCTBO, paldoTaroliee Mo mporpaMme. THIbI
KOMIIBIOTEPOB: ME€PCOHAIbHBIE KOMIIBIOTEPHI, BCTPOCHHbBIE KOMITBIOTEPHI, CYNEPKOMITbIOTEPEl. MOOMIIbHBIE
YCTPOMCTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa W HX Ha3HaueHue. IIpomeccop. OmnepatuBHas U
JONTOBPEMEHHAsl TaMsATh. YCTpoWcTBa BBoJa H BbIBoJa. CEHCOpPHBIH BBOJ, MATYUKH MOOMIBHBIX
YCTPOMCTB, CpelicTBa OMOMETPUUYECKOM ayTeHTH(PHKAIIUH.

Hctopus pa3BUTHS KOMIIBIOTEPOB M HporpaMMHoro obecnedeHus. [IOKOIEeHHS KOMITBIOTEPOB.
CoBpeMeHHbIE TEHAEHIIMN PA3BUTHS KOMIBIOTEPOB. CylIepKOMIBIOTEPHI.

[TapannenbHble BEIUACIEHUS.

[lepconanbublit kKomnbroTep. [Ipoleccop 1 ero xapakTepucTUKU (TaKTOBAasl YacTOTa, Pa3psAIHOCTb).
OneparvBHas mamsTh. JloiroBpeMeHHas MaMsTh. Y CTPOHCTBA BBOJA U BbIBOAa. O0BhEM XPAaHUMBIX JaHHBIX
(onmepaTrBHas MaMATh KOMIIBIOTEPA, KECTKUI U TBEPAOTENbHBIN TUCK, OCTOSIHHAS MaMITh cMapT(oHa) U
CKOPOCTB JIOCTYIA JJIsl pa3JINYHbIX BUI0B HOCUTEIEH.

TexHuka 6€30MaCHOCTH U MpaBuiia paboOThl Ha KOMIIBIOTEPE.

IIporpamMmbl M JaHHbIE

[IporpamMmuoe oOecrnieuenune kommbioTepa. [IpukinanHoe mporpamMmHoe oOecneueHue. CUCTEMHOE
nporpaMMHoe obOecrieueHue. Cuctembl mporpammupoBanus. [IpaBoBas oxpaHa mTporpamMM U JaHHBIX.
becrmathbie u ycinoBHO-OecriaTHBIE MporpaMMbl. CBOOOHOE MMpOTpaMMHOE o0ecTieueHue.



@aiinel 1 nanku (katanoru). [lpuHmuner noctpoeHust QaitmoBeix cucteM. [lomHoe wums aitna
(mankn). [yt k ¢aitny (manke). Pabota ¢ ¢aitnamu n xaTamoramMu CpeJCTBaMU ONEPALUOHHON CHCTEMBI:
CO3JlaHN€e, KOIMPOBAHUE, IEpEMELICHIE, IEPEUMEHOBAHNE U yaaleHne (paiiinoB u nanok (karaaoros). Tumsl
daitnoB. CpoiicTBa (aitioB. XapakrepHble pa3Mmepbl (AiIOB pa3TUYHBIX THUIOB (CTpaHUIIA TEKCTa,
JJIEKTPOHHAsl KHHra, Qortorpadus, 3anuch MECHH, BUICOKIMII, HNOJHOMETPaKHbIH (uiabm). ApxuBauus
naHHbIX. Mcmonb3oBanue mnporpamMm-apxuBaropoB. Daitnoeiii MeHemxep. Ilouck ¢aiinoB cpencrBamu
OIIEpallMOHHOMN CHUCTEMBI.

KomMmmploTepHble BUpYChl M JIpYrM€ BpEIOHOCHBIE IporpaMMbl. IIporpamMmel juig 3amuThl OT
BHUPYCOB.

KomnbrorepHnbie ceTn

O06bennHeHne KoMITbIOTEPOB B ceThb. CeTh MHTEpHET. BeO-cTpanuia, Bed-caiit. CTpyKTypa aapecoB
BeO-pecypcoB. bpaysep. IlouckoBbie cucremsbl. [louck uHQOpPMaLuM MO KIIOYEBBIM CJIOBAaM M TI0
n300pakeHuto. JlocToBepHOCTh HHPOPMALINH, [T0JIyYEHHON U3 UHTEPHETA.

CoBpeMeHHbIE CEPBUCHI UHTEPHET-KOMMYHHUKALMH.

CereBoil 3THKET, 06a30Bble HOPMbl MH(POPMALMOHHOM 3THKM M IpaBa NIpu paboTe B HUHTEPHETE.
Crpateruu 6€3011acHOrO MOBEJACHMS B UHTEPHETE.

Teoperndeckue 0CHOBBI HHPOPMATHKH

HNudopmanus u uHGopManMOHHBIE IPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX OHATUI COBPEMEHHOI HayKH.

Wudopmanus Kak CBEeISHHs, MPEIHA3HAYCHHBIC JUISI BOCIIPHUATHS YEJIOBEKOM, M WH(pOpMaIHs Kak
JTaHHbIE, KOTOPbIE MOT'YT ObITh 00pa00TaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMO.

JIMCKPETHOCTH JJaHHBIX. BO3MOYKHOCTH ONMCAaHMsI HENTPEPHIBHBIX OOBEKTOB U MIPOLIECCOB C HOMOUIbIO
JUCKPETHBIX JaHHBIX.

WudopmanroHHble TPOIECCHI — MPOIECChl, CBS3aHHBIE C XpaHEHHWEM, MpeoOpa3oBaHUEM U
nepenavyel JaHHbIX.

IIpencraBnenue nuupopmanuu

CumBon. Andasur. MomHocTts andasuta. PazHooOpasue s3bIkoB U andaBUTOB. EcTecTBeHHBIE U
dbopmanibHble  S3BIKK. AJpaBUT TEKCTOB Ha pPYycCKoMm si3bike. JIBoumunblii andaBut. KomudecTBo
BCEBO3MOXKHBIX CJOB (KOAOBBIX KOMOMHAIMi) (UKCHUpOBaHHONW [UIMHBI B JIBOMYHOM ajdaBuTE.
[IpeobpazoBanue mobdoro andasuta Kk JBoMYHOMY. KOJTHYECTBO pa3IUyHbIX CIIOB (PUKCUPOBAHHOU JITTUHBI B
asihaBUTE ONPEAETCHHON MOIIHOCTH.

KoaupoBanue cuMBOJIOB OAHOrO andaBUTa C MOMOUIbIO KOJOBBIX CJIOB B JApPyrom aindasure,
KO/10Basi TabnuIa, JeKOJUPOBaHNUE.

JIBonunslii koj. [IpeacraBnenHne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ajiaBUTE.

WNudpopmannoHHblii 00beM HaHHBIX. BUT — MuUHUManbHas €AMHUIA KOJIMYECTBa MH(POpPMALUU —
JMBOMYHBIN pas3psia. EnuHunel usmepeHus uMHPOpPMAIMOHHOTO o0ObeMa JaHHbIX. but, 6ailT, kuiaobailt,
MerabauT, rura0air.

CkopocTb nepefauu JaHHbIX. EqUHUIBI CKOPOCTH Mepeiadu JaHHBIX.

KomupoBanue TtekcroB. PaBHomepHblii kox. HepaBHomepnsiii kon. Koauposka ASCIIL
Bocemubutabsie komupoBku. Ilonstue o komupoBkax UNICODE. JlekoaupoBanue CcOOOIIEHUN C
UCIIO0JIb30BaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koza. MHpopManmoHHblil 00beM TEKCTA.

Hckaxxenne nHGopmaliu rnpu rnepeaaye.

OOmiee npezcTaBieHue O MUPPOBOM NPEACTABICHUU ayAMOBH3YalIbHBIX U JIPYTUX HEMPEPBIBHBIX
JTAaHHBIX.

Konuposanue 1sera. L{BetoBbie Mosenu. Moaens RGB. I'nyOuna kogupoBanus. [lanutpa.

PactpoBoe u BekTOopHOE TpeacTaBieHHe H300pakeHuid. [lukcens. Onenka WHOOPMAITMOHHOTO
o0beMa rpauecKuX JaHHBIX JJIs1 pAaCTPOBOTO M300paKEeHUSI.

Koauposanue 3Byka. PazpsnHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3alIUCH.

OneHka KOJIMYECTBEHHBIX IapaMEeTPOB, CBA3AHHBIX C IPEACTABICHUEM M XPAaHEHHEM 3BYKOBBIX
daiinos.

NHpopManMOHHBIE TEXHOJIOTHH



TexkcToBbIE JOKYMEHTBI

TexcToBbIE TOKYMEHTHI U MX CTPYKTYpPHBIC AJIEMEHTHI (CTpaHuIla, ab3ail, CTpoKa, CIIOBO, CUMBOII).

TexcToBBIN MpolecCOp — MHCTPYMEHT CO3JaHMsI, PEJAKTUPOBaHHS U (OPMATHPOBAHUS TEKCTOB.
[IpaBuna nabopa Tekcra. PenmaktupoBanme Tekcra. CpoiictBa cumBosioB. Ilpudr. Tumsr mpudTon
(pyOnenble, ¢ 3aceukamu, MOHOIIUpUHHBIE). [lomykupHoe u KypcuBHOe HauepTaHue. CBoMCTBa ab3alieB:
TpaHUIbl, a03alHBIA  OTCTYI, WHTEpBal, BhIpaBHUBaHWE. [lapamerpel crpanunbl.  CrTuieBoe
dbopmaTupoBaHue.

CrpykrypupoBaHue HWH(DOpPMALUUA C TMOMOIILI0 CIHUCKOB M TaOmUIl. MHOTOYpOBHEBBIC CIIHICKH.
JloGaBienue TabauIl B TEKCTOBBIE TOKYMEHTBHI.

BcraBka nzo0paxeHnuii B TEKCTOBBIC TOKyMEHTHI. O0TekaHne n300pakeHni TekcToM. BritoueHue B
TEKCTOBBI JOKYMEHT Juarpamm, (opmys, HyMepaluu CTPaHML, KOJOHTHUTYJIOB, CCBUIOK M JPYTHX
AJIEMEHTOB.

[IpoBepka mpaBonucanus. PaccrtaHoBka mnepeHocoB. [omocoBoit BBoa Tekcra. Onrtudeckoe
pacnio3HaBaHue Tekcta. KommbloTepHbIN mepeBoa. Vcnoib30BaHWE CEPBHCOB WHTEPHETA sl 00pabOTKH
TEKCTa.

Komnbrorepnasi rpadpuxka

3HaKOMCTBO C TpaduyeckuMH penakropamu. PactpoBsie pucyHku. Mcmonb3oBaHue rpaduyueckux
MIPUMHTHBOB.

Onepanuu penakTUpoBaHHs Trpaduueckux OOBEKTOB, B TOM uucie LUdpoBbIX QoTrorpadmuii:
U3MCHEHHE pa3Mepa, oO0pe3Kka, MOBOPOT, OTpakeHHe, pabora ¢ oOmacTtsMu (BBIIEICHHE, KOIMUPOBaHUE,
3aJIMBKa 1IBETOM), KOPPEKIIHS 1IBETa, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHme BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEIICTBAMU TEKCTOBOTO
mpoleccopa Win APyrux nporpamm (mpuiioxxkenuit). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

MyJabTHMeIUIHBIE NTPe3eHTALMU

[TonroroBka MynbTUMEIUHHBIX npe3eHTauuid. Cnaitn. [loGaBieHnwe Ha crhaiin Tekcra U
n3o0paxxkenuil. Pabora ¢ HECKOIBKUMH ClIaliIaMU.

JloGaBieHue Ha craif] ayJMOoBU3yalbHBIX JaHHBIX. AHUManus. [ unepcehuiKy.

8-ii ki1acc

TeopeTnueckne 0ocHOBbI MHGOPMATHKHU

Cucrembl cuucjieHust

Hemno3uimonnsie 1 mMo3UIMOHHBIE CUCTEMBI cunciienus. Andasut. OcHoBanue. Pa3sepHyras ¢popma
3anucy yncia. [lepeBon B JECATUUHYIO CHCTEMY YUCEN, 3aIIUCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

Pumckas cucrema cuucieHus.

JlBonuHas cucrema cuucineHus. llepeBox nensix uncen B npenenax or 0 mo 1024 B gBonuHyro
cucreMy cuncieHus. BoceMepuuHnas cucrema cumcieHus. [lepeBos dncen U3 BOCBMEPUYHOW CHUCTEMBI B
JIBOUYHYIO U JIECSITUYHYIO cucTeMbl U oOpatHo. IllecTHanaTepuunas cucrema cuucienus. [lepeBox uucen
U3 HIECTHAATEPUYHON CHCTEMBI B IBONYHYIO, BOCbMEPUYHYIO U AECATUYHYIO CUCTEMBI U 00OpaTHO.

Apudmernueckue onepayy B JBOUYHON CUCTEME CUUCIICHHUS.

DJieMeHTbl MaTeMATH4YeCKOM JIOTUKHU

Jlornueckue BbICKa3biBaHUsA. Jlormdyeckue 3HaueHUs BBICKA3bIBAHMM. DJEMEHTAapHBIE M COCTaBHBIC
BbICKa3biBaHUs. Jlornmueckue onepauuu: «u» (KOHBIOHKIMS, JIOTMYECKOE YMHOXXEHHE), «HIIN»
(TM3BIOHKINS, JIOTHYECKOE CIIOXKEHHE), «He» (JIoruyeckoe oTpuiianue). [[ppuopurer J0oru4eckux onepanui.
Omnpenenenre HICTUHHOCTH COCTABHOTO BbICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUYEHUS! HCTUHHOCTH BXOJSIINX B
HETO 2JIEMEHTApHBIX BbICKa3biBaHUI. Jlormueckue BoipaskeHus. IIpaBuia 3anucy JTIOTMYECKUX BBIPAKEHUM.
[Toctpoenure TabaUI ICTUHHOCTH JIOTUYECKUX BBIPAXKEHHM.

Jlormueckue 31€MEHThl. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Hcnonnuresan u aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

ITonstue anropur™a. Mcnonnurenu alrropuTMoB. ANTOpUTM Kak IJIaH YIPABICHUS UCIIOTHUTEIEM.

CoiictBa anropurma. CriocoObl 3aICH AITOPUTMA (CIOBECHBIH, B BUZE OJIOK-CXEMBI, IPOTpaMMa).
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AnropuTMuYecKue  KOHCTpyKIMU. KOHCTpykuus  «ciegoBaHue». JIMHEWHBIA  alropuTM.
OrpaHn4eHHOCTb  JIMHEMHBIX QJITOPUTMOB: HEBO3MOXXHOCTb ~ INPEAYCMOTPETh  3aBUCUMOCTH
MIOCJIEI0BATEIBHOCTH BBIIIOIHIAEMBIX TEHCTBUI OT MCXOAHBIX JaHHBIX.

KoHcTpyKInsl «BETBICHHE»: MOJIHAS M HEMOJHAs (OpMbI. BrInogHeHne U HEBBIIOIHEHNUE YCIOBHSA
(MCTUHHOCTD U JIO)KHOCTB BBICKa3bIBaHMsI). [IpocThie 1 coCTaBHBIE YCIOBHUS.

KoHcTpyKIus «1OBTOPEHUS»: HUKIIBI C 3alaHHBIM YUCJIOM IIOBTOPEHMM, C YCIOBUEM BBIIIOJIHEHUS, C
MIEPEMEHHOM IUKJIA.

Pazpabotka 11 GopManbHOTO MCIIOTHHUTENS aIrOPUTMA, IPUBOAALIETO K TpeOyeMOMYy pe3yibTaTy
IPU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AJTOPUTMOB C UCIOJIb30BAHUEM LUKIOB U
BETBJICHUI 17151 yripaBiieHUs! ()OpMaIbHBIMU UCIIOTHUTENSAMHU, TaKUMH Kak PoboTt, Uepenamika, YepTeKHUK.
BeinosiHeHne anropuTMoB BpyUHYIO U Ha KoMibioTepe. CUHTaKCH4eCKUe U Jlorudyeckue omuoku. OTKasbl.

SI3bIK NpOrpaMMHupOBaHUs

S3pik nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIit AnropuTMudeckuii S3bIk).

Cucrema nporpaMMHUpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

IlepemenHas: turm, umsi, 3HaueHue. Llenble, BEIECTBEHHBIE U CHUMBOJIbHBIE TIEPEMEHHBIE.

Oneparop npucBanBaHus. Apu(pMETUUECKHE BBIPAKEHUS U MOPSAAOK UX BhlUMCIeHus. Onepauuu ¢
LEJIBIMHU YNCJIAMM: LIEJIOYUCIIEHHOE JIEJIEHUE, OCTATOK OT JACJICHUS.

BerBnenus. CocraBHble yCIIOBUSL (3allMCh JIOTMYECKMX BBIPQKEHUW HA H3Yy4aeMOM SI3bIKE
nporpaMMupoBanusi). HaxoxieHue MUHUMyMa U MakCUMyMa U3 JIBYX, TpeX M uYeThlpex uuceln. Perienue
KBaJIpaTHOTI'O ypaBHEHUS, UMEIOIIETO BEUIECTBEHHbIE KOPHHU.

JuanmoroBass oOTiazKa IPOrpaMM: IIOIIArOBOE BBIIIOJIHEHUE, IPOCMOTP 3HAYCHUM BEIUYMH,
OTJIaJI0OYHBIN BBIBOJI, BBIOOP TOUYKHA OCTAHOBA.

[Mukn c¢ ycnoBueM. Anroput™m EBkimuaa Ui HaXOXJICHHUS HauOOJIBLIET0 OOLIEro JIENUTENs JIBYX
HaTypaJIbHbIX uuces. Pa3OueHue 3amucu HaTypalbHOIO YHUCIAa B MO3UIIMOHHOW CHCTEME C OCHOBAaHUEM,
MEHbBIIUM UM paBHbIM 10, Ha OTENIBHBIE IIU(PHI.

[ukn ¢ nepeMeHHOW. ANTOPUTMBI IIPOBEPKU JAEIMMOCTH OJHOTO IIEJIOr0 4YMCIIa Ha JpYroe,
IIPOBEPKU HaTYPAJIBHOT'O YMCIIA HA TIPOCTOTY.

OOpaboTka CHUMBOJIbHBIX JaHHbIX. CHUMBOJIbHBIE (CTPOKOBBIE) TmepeMeHHble. [locuMBoOIbHAS
o0paboTka cTpok. [Tocuer 4acTOThl MOSABIEHUS CUMBOJIA B CTpOKe. BeTpoenHble pyHKIMU 1t 00paboTKH
CTpOK.

AHaJN3 AITOPUTMOB

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOThl aJropuTMa MHpPU JTAHHOM MHOXECTBE BXOJHBIX
JTaHHBIX, OIIPEJEIICHNE BO3MOXKHBIX BXOJHBIX JAHHBIX, IPUBOAIINX K JAHHOMY PE3YJIbTaTy.

9-ii k1ace

ugposas rpaMOTHOCTH

I'mo6anbHas cetb UHTEpHET M cTpaTernu 0e30MacHOro NoBeeHUsI B Hel

I'moGanpHast cerp Watepner. IP-ampeca y3moB. CereBoe XpaHEHHWE JaHHBIX. MeETObI
UH/IMBUYAJIbHOTO U KOJUICKTUBHOI'O Pa3MELIeHHs HOBOM MHQOpPMAalUu B UHTEpHETe. boibiine naHHbIE
(MHTEpHET-aHHbIE, B YaCTHOCTH JAHHBIE COMAIBHBIX CETEH ).

[Tonatue 06 uHPOpPMALMOHHONW O€30MacHOCTH. YTpo3bl MHGPOPMALMOHHON 0€30MacHOCTH NpHU
paboTre B rio0anbHOM CeTHM W METOAbl MpOoTUBOAeWcTBUA WM. llpaBuna Oe3omacHOW ayTeHTU(UKAIIMU.
3ammra JUyHOM MHQpOpPManuuM B MHTepHeTe. be3omacHble cTpaTerMd TMOBEACHHS B HHTEpPHETE.
[IpenynpexaeHue BOBICUEHUS B JCCTPYKTHBHBIE W KPUMHHAIBHBIE (OPMBI CETEBOW aKTHBHOCTH
(xnOepOyUHT, GUILKHT U ApyTrue GOpMBI).

Pabora B uHpopManIMOHHOM POCTPAHCTBE

Bunsl nesarenbHOCTH B MHTEpHETE, WHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI (IIOYTOBAs
ciyx0a, BUJIeo-KOH(EPEHII-CBsI3b U JIp.), CIPABOYHbBIE CITYXkObI (KapThl, pacliuCaHus U Jpyrue), HTOUCKOBHIE
CIIy’)KOBI, CIyKObI ~OOHOBJEHHS HpOrpaMMHOro obecneueHuss H  Jpyrue ciayxObl.  CepBUCH
roCyJapCTBEHHbIX yciyr. O0mauHble XpaHWwIna JaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKH TOKYMEHTOB



(onnaitn-oducer). IIporpammuoe obecrieueHrne Kak BeO-CEpBUC: OHJIAWHOBBIE TEKCTOBBIC M TpaduuecKue
pEenaKkTopsl, Cpebl pa3paboTKHU MPOTPaMM.

Teopernyeckue 0CHOBbI HHPOPMATHKHU

MojaenupoBaHue KaKk MeTO/1 MO3HAHUS

Mopnens. 3amaum, pemiaeMble C NOMOIIBIO  MojenupoBanus. Kiaccubukanuu Monenei.
Marepuansable (HaTypHble) W HMH(OpMAIMOHHBIE MoJeNd. HenpepblBHBIE U IUCKPETHBIE MOJECIH.
Wmutanmonnsie Moaenu. Urposeie Monenu. OneHka aJeKBaTHOCTU MOJENIN MOJEIHPYEMOMY OOBEKTY U
LEJISIM MOAETHUPOBAHUS.

Tabnuunbie mogenu. Tabnuia kak NpeacTaBlIeHUEe OTHOIICHUS.

ba3b1 nanabx. OTOOp B TAOMUIE CTPOK, YAOBIETBOPAIONINX 3aJAHHOMY YCIOBHIO.

I'pad. Bepmmna, pedpo, myrb. OpuEHTHpPOBAHHBIE MU HEOPHEHTHpPOBaHHBIE Tpadbl. [[nmHaA (Bec)
pebpa. BecoBas marpuna rpada. [{nuna nmytu mexay BepmmHamu rpada. [louck ontumansHOro mMyTH B
rpade. HawanpHas BepmivHa (MCTOYHUK) M KOHEYHAs BepIIMHA (CTOK) B OPHEHTHPOBAHHOM rpade.
Brruucnenue koianuecTBa myTeil B HAIIPaBICHHOM allUKIMYECKOM Tpade.

HepeBo. Kopens, BepmmHa (y3em), jiuct, pedpo (myra) nepea. Bricota nepesa. Ilogaepeso.
[Tpumeps! ucronp3oBaHus JAepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO JiepeBa.

[TonsTe wmaTemaTuyeckoil Mojaenu. 3aJaud, peliaeMple € TMOMOINBID  MaTEeMaTHYeCKOTo
(KOMIBIOTEpHOTO) MoAenupoBaHus. OTIMYME MaTEeMAaTUYeCKOH MOJENH OT HATYpPHOM MOJENd M OT
CJIOBECHOTO (JIUTEpaTypHOT0) OMHMCAHUS O0BEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: ITOCTAHOBKA 33JayH, IOCTPOCHHE MaTeMaTHYECKOM
MOJIEJIH, MPOrpaMMHasi peaiu3alus, TeCTUPOBaHUE, MPOBEICHNE KOMIBIOTEPHOTO JKCIIEPUMEHTA, aHAIIU3
€ro pe3yJabTaTOB, YTOYHEHUE MOJIEIIH.

AJITOPUTMBI U IPOrPAMMHPOBAHME

Pa3pa6oTka aJiropuTMoB U POrpamMm

Pa3Ouenue 3amaunm Ha moa3agaud. CocTaBlieHHE aIrOPUTMOB M HPOrpaMM C HCHOJIb30BAHUEM
BETBJICHUH, IUKJIOB X BCIIOMOTATENILHBIX AJITOPUTMOB JUISL YIPABJICHUS UCTIOTHUTENEeM PoOOT mim npyrumu
UCTIONTHUTENSAMU, TAKUMU Kak Yepenaiika, YepTe:KHUK U JPYTUMHU.

TaOnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBICHHE W OTJIAJKa IpOrpamw,
peau3yIoNINX TUIIOBbIE alTOPUTMbI 00paObOTKHM OAHOMEPHBIX YHCIOBBIX MACCHBOB, HAa OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonpHblil AnroputMudeckuil SI3bIKk): 3amnonHenue
YHCIIOBOTO MAacCHBa CIy4yalHBIMH YHCIAMH, B COOTBETCTBUH ¢ (GOpMYNOM WM IMyTeM BBOAA YHCED,
HAXOXXJCHUE CYMMBI JJIEMEHTOB MAacCCHBA, JIMHEHHBIN IMOWCK 3aJaHHOTO 3HAYEHUS B MAacCHBE, IMOJICYET
JJIEMEHTOB ~ MAacCHMBa,  YJIOBJIETBOPSIOIIMX  3aJaHHOMY  YCJOBHIO, HAaXOXJEHHE MHHHUMAJIBHOTO
(MakcUMalbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MacCUBA.

OOpaboTka MOTOKa JaHHBIX: BBIYUCICHHE KOJIUYECTBA, CYMMBI, CPEIHEro apupMeTHYecKOro,
MUHHMaJIbHOTO W MAaKCHMAaJIbHOTO 3HAYCHHS DJIEMEHTOB TMOCJIEIOBATEIBHOCTH, YIOBJIECTBOPSIONIIX
3aJJaHHOMY YCJIOBHIO.

YnpasieHue

VYmpasnenue. Curnan. O6patHas cBsi3b. [lonydeHne cCUTHaIOB OT MUGPOBHIX AATYUKOB (KacaHWUs,
paccTosiHHA, CBETa, 3ByKa W J1p.). lIpuMephl HCIONB30BaHMS TPUHIMIIA OOpPAaTHOW CBS3M B CHCTEMax
yIpaBJIeHUS] TEXHUYECKUMH YCTPOHCTBAMU C MOMOIIBIO JATYUKOB, B TOM YHCJIE B POOOTOTEXHHUKE.

[Tpumepsl poOOTH3UPOBAHHBIX CUCTEM (CHCTEMA YIPaBJICHHUS ABIKEHHEM B TPAHCTIOPTHOM CHUCTEME,
CBapoOyYHasl JIMHUS aBTO3aBOJIa, aBTOMATU3UPOBAHHOE YIIPABIIEHHUE OTOIJICHHUEM JI0Ma, aBTOHOMHAs CUCTEMa
yIIpaBJICHUS] TPAHCIIOPTHBIM CPEJICTBOM U IPYTHE CHCTEMBI).

HNHpopManMOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIbI

[TonsTe 00 »ONEKTPOHHBIX Tabnmuax. TUNBI NaHHBIX B SYEMKaX OSJIEKTPOHHON TaOIHUIIBL.
PenaktupoBanue u hopmarupoBanue Tadnui. BerpoeHHbIE GYHKINN IS IOMCKA MAaKCHMyMa, MHHAMYMa,
CYMMBI U cpefgHero apudmerndyeckoro. CopTHpoBKa JaHHBIX B BBIJENEHHOM auamnasone. Iloctpoenue
quarpamm (TUCTOrpaMMa, KpyroBas fuarpaMmma, ToueyHasi iuarpamMma). BeiOop Tuna nuarpaMmel.



[IpeoOpazoBanne Qopmyn npu KomupoBaHuH. OTHOCUTENBbHAs, aOCONIOTHAs M CMEIIaHHAS
azpecarusi.

VYcnoBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabmuuax. CyMMHpOBaHME W TMOJACYET 3HAUYECHHU,
OTBEUAIONINX 33JaHHOMY yclioBUI0. OOpaboTka 60NbINX HAOOPOB JaHHBIX. YHUCIEHHOE MOJCTUPOBAHUE B
JMEKTPOHHBIX TaOIHIIAX.

HNupopmanuoHHbIe TEXHOJIOTHH B COBPEMEHHOM 00111ecTBe

Ponb mHpOpMAIIMOHHBIX TEXHOJOTHI B Pa3BUTUU SKOHOMHUKU MHpPA, CTpaHbl, peruoHa. OTKPbIThIE
00pa30BaTeIbHbIE PECYPCHI.

[Ipodeccuu, cBazanuble ¢ MHPOPMATUKON M HMH(DOPMALMOHHBIMUA TEXHOJOTUSIMU: BeO-au3aiiHep,
OPOTPAMMUCT, Pa3pabOTYNK MOOWIIBHBIX TPHJIOKEHHH, TECTUPOBIIUK, AapPXUTEKTOpP IMPOrPaMMHOIO
obecrnevyeHus, CIeIUAINCT 0 aHAINU3Y JaHHbBIX, CHCTEMHBINA aIMUHHUCTPATOP.

IlnanupyeMble pe3yabTaThl OCBOEHHS Y4eOHOT0 MpeaMeTa

N3ydenne nnpopMaTUKU Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs HANPAaBICHO HA JIOCTHXKEHUE
O6y‘-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX MW MHNPCIMCTHBIX PC3YJIbTATOB OCBOCHHUA COACPIKAHUA
yueOHOro MpeMeTa.

JInuHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE PE3yNbTaThl UMEIOT HANpPABICHHOCTh HA pEIICHHE 3a7ady BOCIHUTAHUS, PA3BUTUA U
couManu3alnuy o0yJyaronmxcs cpeicTBaMu y4eOHOro Ipeamera.

B pesynprare wu3yueHus HHPOPMATUKHM HA YpOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUd Y
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

1) maTpMoOTH4€eCKOro BOCTIUTAHUS

LIEHHOCTHOE OTHOLICHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEIHIO,
MOHMMAaHKE 3HaYeHUSI THPOPMATHKU KaK HAYKU B )KU3HU COBPEMEHHOTO OOIIEeCTBa, BIaJIeHHEe JOCTOBEPHOI
uH(pOpMaIlel O TEPEeIOBBIX MHPOBBIX M OTCUSCTBEHHBIX JIOCTIDKCHUSX B 00JIACTH HHPOPMATHKU H
UH(GOPMAILIMOHHBIX TEXHOJIOTHI, 3aUHTEPECOBAHHOCTh B HAYYHBIX 3HaHHUSIX O IUGPOBOI TpaHchopMmaluu
COBPEMEHHOTO 00IIeCTBa;

2) NyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OpHUCHTAlIHA Ha MOPAJIbHBIC HCHHOCTU WM HOPMBI B CUTyallUsIX HPABCTBEHHOI'O BI)I60pa, TOTOBHOCTbH
OLIEHUBATh CBOE TOBEACHUE U TOCTYIKH, a TaKXKe IOBEJCHHE M TOCTYNKHU JAPYIHX JIOAEH C MO3ULUHU
HPAaBCTBCHHBIX M IIPABOBLBIX HOPM C YU4€TOM OCO3HAaHHA HOCJ'IC}ICTBI/II\/'I IMOCTYIIKOB, aKTUBHOC HCHIPUATUC
aCcoIIMaJIbHBIX MOCTYIKOB, B TOM YHCIIe B UHTEPHETE;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABICHUE O COIMAIIbHBIX HOpPMaX M MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE, B
TOM 4YHUCJI€ B COIMAJBHBIX COOOIIECTBaX, COONIOJACHUE TpaBWUJI OE30MaCHOCTH, B TOM YHCJIE€ HaBBIKOB
0€30I1aCHOr0 MOBEIEHUS] B MHTEPHET-CPe/ie, TOTOBHOCTh K Pa3HOOOPa3HO COBMECTHOM NEATENBbHOCTH MPU
BBITIOJTHEHU U y‘Ie6HBIX, II03HAaBaTCIbHBIX 3aJa4, CO3JaHHuHU y‘I€6HBIX IMPOCKTOB, CTPEMIICHUC K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Tpoliecce ITON y4eOHOM NesSTeNTbHOCTH, TOTOBHOCTh OLIEHUBATh
CBOC IMOBCACHHUEC U IMOCTYIIKHU CBOHUX TOBapI/IHIeI)'I C MO3UIHHU HPABCTBCHHBLIX W IMPABOBBIX HOPM C YUYCTOM
OCO3HAHMS MTOCTIE/ICTBUI MOCTYIKOB;

4) HeHHOCTE HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUYECKUX MpeACTaBIeHUA 00 HHpopMay, HHPOPMALUOHHBIX
npoueccax U HHGOPMAIMOHHBIX TEXHOJOTHUSIX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOIIECTBEHHOM NPAaKTUKU M COCTABJSIOMMX 0a30BYIO OCHOBY JJIsi NMOHHMMAaHHs CYIIHOCTH HAyYHOMH
KapTUHBI MUpa;

UHTepeC K OOy4YeHHMIO M TI03HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMI0, OCOZHAHHOMY BEIOOpPY HANIPaBJICHHOCTH U YPOBHS 00Yy4EHUS B TAabHEHIIIEM;

OBJIaJICHHE OCHOBHBIMHM HaBBIKAMH HCCIIEAOBATEIHCKON AESITETbHOCTH, YCTAHOBKA HA OCMBICIICHUE
OIIbITA, Ha6J'HO)IeHI/H71, IMMOCTYIIKOB U CTPEMIICHNE COBCPHICHCTBOBATE IYTU AOCTHXKCHUSA MHANBUAYAJIbHOTO U
KOJUIEKTUBHOTO OJIarOMoNydus;

c(hOpMUPOBAHHOCTH MHGOPMAIIMOHHOMN KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JHUTEPaTypod, pa3HOOOpPa3HBIMU CpPEACTBAMU HH(POPMALMOHHBIX
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TEXHOJIOTHH, a TaKXe YMEHHS CaMOCTOSITEIbHO OMNpPENeNsATh IIeJIM CBOEro OOy4YeHHWs, CTaBUTh U
dbopMynupoBatTh i ceOsl HOBBIC 3a/1a4l B y4eOe U IMO3HABATEIbHOU JEeATeNLHOCTH, Pa3BUBATh MOTUBHI H
MHTEPECHI CBOCH MO3HABATEILHOU NIESITEIHLHOCTH;

5) dopMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTH J>XU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO, YCTAaHOBKAa Ha
3JI0pPOBBI 00pa3 >KM3HH, B TOM YHCIE W 33 CUET OCBOCHHUS U COONIOACHHS TpeOOoBaHUU Oe30macHOi
JKCIUTyaTalluy CPEeICTB MH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:

WHTEpPEC K IMPAKTHUYECKOMY H3Y4YeHHIO Tmpodeccuii U Tpyaa B cdepax MnpodheccruoHaTbHOU
JeSITeIbHOCTH, CBSI3aHHBIX C WH(POPMATUKOM, TPOrpaMMUPOBAaHHEM U MH(OPMAIIMOHHBIMHU TEXHOJOTHIMH,
OCHOBAHHBIMH Ha JIOCTH)KCHHUSAX HAYKH HHPOPMATHKH U HAyYHO-TEXHUYECKOTO IPOrpecca;

OCO3HAHHBII BHIOOP M TOCTPOCHUE WHIAMBHIYaJbHOM TPACKTOPUU OOpa30BaHUS M IKU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS

OCO3HaHHUE TI00aTBHOIO XapaKTepa HKOJIOTMUECKUX MpolaeM U myTel UX pelieHus, B TOM YHucie ¢
y‘ICTOM BO3MO)KHOCTCI>1 I/IH(i)OpMaIII/IOHHBIX nu KOMMYHI/IKaIII/IOHHI)IX TCXHOHOFHﬁ;

8) ajanTannu 00y4armerocsi K N3MeHSIOIHUMCS YCJIOBHAM COUMAIBHON U MPUPOAHOH CPebl:

OCBOCHHE O0YYaIOIIUMHUCS COIMATIBLHOTO OIbITA, OCHOBHBIX COIIMAIBHBIX POJICH, COOTBETCTBYIOIIMX
BeylIeil 1eATeIbHOCTH BO3pacTa, HOPM U MpaBUJl OOIIECTBEHHOTO MOBEACHUS, (HOPM COIMATILHOM KU3HH B
rpyIIax ¥ COOOIIECTBAX, B TOM YKCIIE CYIIECTBYIOIINX B BUPTYaIbHOM MPOCTPAHCTBE.

MeTranpeaMeTHbIe pe3yJbTaThl

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS MPOrpaMMbl 10 HHGOpPMATHKE OTPAKAIOT OBJIAJICHUE
YHI/IBepcaJII)HLIMI/I yT-IC6HI)IMI/I [lef/'ICTBI/IﬂMI/I — II03HaBaTCJIbHBIMHU, KOMMYHI/IKaTI/IBHI)IMI/I, pCI‘y.H}ITI/IBHI)IMI/I.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jornyeckne aeHCTBUA:

YMEHHE  ONpeAeNsaTh  TOHATHUSA,  CO3[aBaTh  OOOOIIEHHWs,  YCTaHABIMBATH  AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CaMOCTOSITEIbHO BBIOMpaTh OCHOBAaHHSA U KpUTEpPUM Ul  KIacCHU(pUKaLUH,
YCTAaHABJIMBATh  NPUYUHHO-CIEACTBEHHBIE  CBSA3U, CTPOUTH JIOTUUECKHME  PACCYXKIEHHUs, JIeJIaTh
YMOSaKJ'HO‘IeHI/IS{ (I/IHILYKTI/IBHBIG, I[C)IYKTI/IBHI)IC U 110 aHaJ'IOFI/II/I) " BBIBOJHBI,

YMEHHE CO3[aBaTh, MPUMEHSATh W MPEeoOpa30BHIBATh 3HAKM M CHMBOJBI, MOJIEIH M CXEMBI IS
pGHIeHI/Iﬂ y‘Ie6HBIX U II03HABAaTCJIbHBIX 3aJ1a4,

CaMOCTOSITENTLHO BHIOMpaTh croco0 perneHust ydeOHO# 3amaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOUpaTh HanboJsee MOAXOJAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBareabckue JeHCTBHUA:

dhopmyTupoBaTh BOMPOCH], PUKCUPYIOIIUE Pa3PbIB MEXKIY PEabHBIM M JKEJaTEIbHBIM COCTOSTHUEM
CUTYyalluu, 00BbEKTa, U CAMOCTOSTENILHO YCTAaHABIMBATh HCKOMOE U JAHHOE;

OLICHHUBATh Ha HpI/IMeHI/IMOCTL 158 JIOCTOBepHOCTI) I/IH(l)OpMaHI/IIO, HOJ'Iy‘-IeHHYIO B X0J€ UCCIICOOBAHUA,

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEWIIIee Pa3BUTHE MPOIECCOB, COOBITHI M WX TOCIEICTBUS B
AHAJIOTUYHBIX HWJIN CXOIHBIX CI/ITyaHI/ISIX, a TAaK>XC BbBIIBUI'AaThb HpC}IHOJ’IO)KeHI/ISI 06 nux paSBI/ITI/II/I B HOBBIX
YCHOBHUAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

BBISBJIATH 1epUIUT HHGOPMAIUH, TAaHHBIX, HEOOXOAUMBIX JUIS PEIICHUs TOCTaBICHHOW 3a/1auH;

MPUMEHSTh Pa3IMYHbIe METO/bI, HHCTPYMEHTBI M 3alPOCHI MIPHU MOUCKE U 0TOOpe MHGOpMaLUU UITU
TAHHBIX U3 KCTOYHUKOB C YUYETOM MPEII0KEHHON yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPHUEB;

BbIOMpATh, AHATU3UPOBATh, CUCTEMATH3UPOBATh U HUHTEPIPETHPOBATH HHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (DOPM TIpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (pOopMy MpeacTaBiIeHUs HH(GOPMAIUU U WLTIOCTPUPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, TuarpaMMaMu, HHOU TpaduKoil 1 UX KOMOWHAIUSMU;

OIICHMBATh HAJSKHOCTb HH(POpPMANUM TI0 KPUTEPUSIM, TMPEIOKEHHBIM  YUUTEIEM WA
c(OpMYITUPOBAHHBIM CAMOCTOSTENILHO;
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3¢ PEeKTUBHO 3aNIOMHHATHh U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

KoMMmyHuKaTHBHBIE YHUBEpPcAIbHbIE YUeOHbI€ 1eliCTBUSA

OO0menue:

COTOCTABJIATh CBOM CYXACHHS C CYXKICHUSMHU JAPYTUX YYaCTHHUKOB JUANIOTra, OOHApYKUBATh
pa3ianyre U CXOJICTBO MO3UIINK;

MyOJIMYHO TPEACTABIATh PE3yAbTaThl BBIMOJTHEHHOTO OIBITa (IKCIIEPUMEHTa, HCCIEAOBAHUSA,
MIPOCKTA);

CaMOCTOSITENIFHO BBIOMpATh (hOpMAT BBICTYIUICHUS C YYETOM 3a]ad MPe3eHTALUU U OCOOCHHOCTEH
ayJUTOPUU U B COOTBETCTBUU C HUM COCTAaBJISATh YCTHBIE U IMHUCBMEHHBIE TEKCThl C HCIOJIb30BAHHEM
WUTIOCTPATHBHBIX MATEPHAJIOB.

CoBMecTHas 1€ATEILHOCTD (COTPYIHMYECTBO):

MMOHUMATh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHIUBUIYaTbHOU PAaOOTHI IPHU PEHICHUH
KOHKPETHOU IPOOJIEMBbI, B TOM YHUCJIEe IPU CO3JaHUH UH(DOPMALIMOHHOTO MTPOYKTa;

MPUHUMATH 11€71h COBMECTHOW MH()OPMAIMOHHOW AESITENHLHOCTH MO cOopy, oOpaboTke, mepenaue,
dbopmanuzanuu nHGOPMAILUHU, KOJUIEKTUBHO CTPOUTH JIEHCTBUS MO €€ JOCTHKEHUIO: pachpelelisiTh poiy,
JIOTOBapUBATHCA, 00CYKIATh MPOLIECC U PE3YIbTAT COBMECTHON PabOTHI;

BBITIOJHATH CBOIO 4acTh PaboOThl ¢ MHMOpManuend Ui WHOOPMALMOHHBIM MPOIYKTOM, JOCTUTAs
KaueCTBCHHOI'O pe3yjIbTaTa M0 CBOEMY HAIPABICHUIO W KOOPAUHHUPYS CBOU JIEHCTBUS C JPYTUMHU YICHAMH
KOMaH/Ibl;

OIICHMBATh KAa4eCTBO CBOCTO BKJIQJa B OOMMA HWHPOPMAIMOHHBIM MPOIYKT IO KPHTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS;

CpPaBHHBATh PE3YJIBTAThl C MCXOJHOHN 3amadell W BKJIAJ KaXJIOrO WICHAa KOMaHIbl B JIOCTHIKECHUE
pe3yNbTaTOB, Pa3AeNsATh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K TMPEAOCTaBICHHUIO OTYETa
nepes rpymnomu.

PeryisiTuBHbIE YHUBepcaJIbHbIE yUeOHbIe ieiicTBUS

Camoopranu3anmusi:

BBISIBJISITH B )KU3HEHHBIX U YY4EOHBIX CUTYallUAX MPOOIeMbl, TpeOyIoIIue petieHus;

OPUEHTUPOBATLCS B PA3MYHBIX IMOAXO0JMaX K MPUHATHIO PEIIeHWH (MHIAMBHIYATLHOE TPUHSATHE
peleHui, MPUHATHE PEIICHUI B TPYIIIeE);

CaMOCTOSATENIbHO COCTaBJISITh aJTOPUTM pEIICHHS 3ajayd (WM €ro 4acTh), BBIOMpaTh CIOCO0
pemieHuss y4yeOHOW 3aJaud C Y4eTOM MMEIOIIMXCS pPECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATH MpeIaraeMble BApUAHTHI PEIICHUH;

COCTaBIATh IUIAH JeWCTBUM (MIaH  peanu3allii  HaMEYEHHOTO  allfOpUTMa  PEIIeHus),
KOPPEKTUPOBATH MPEIJIOKEHHBINA AITOPUTM C YIETOM TOJTYYCHHS HOBBIX 3HAHUN 00 N3y4aeMOM OOBEKTE;

JieNaTh BEIOOP B YCIOBUSX MPOTUBOPEUNBOI HH(OpMAIMK U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpoJIb (pediexcus):

BIIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U peIIeKCUH;

JaBaTh OIEHKY CHTYAIMH | TIPeIjIaraTh IUIaH e¢ H3MEHCHHS;

YUUTBHIBATh KOHTEKCT U MPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUU YI4eOHOH
3aJa4u, aJalTUPOBATh PEIICHNE K MEHSIIOMIMMCST 00CTOSTEITLCTBAM;

OOBSICHATh MPUYNHBI JOCTHKEHUS (HETOCTHKEHHUS) pe3yIbTaToB NHPOPMAIIMOHHON JEATEeIhHOCTH,
JaBaTh OIEHKY MPUOOPETCHHOMY OIBITY, YMETh HAXOJIUTh TTO3UTHBHOE B TIPOU3OIIC/IIICH CUTYAIINN;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIIUXCS CUTYAIIUN,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIIMX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yIbTaTa IEIH U YCIOBHIM.

IOMOLMOHAJILHLIA HHTEJIEKT:

CTaBUTH ce0s1 HA MECTO JIPYroro 4eJIoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS IPYTOro.

IIpunsTue cedst u APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT AK€ B YCIOBHUSAX OTKPBHITOTO JOCTYIa K
T00BIM 00BeMaM HH(pOpMaIUH.

IIpenMeTHbIE pe3yabTAThI
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7-i1 knace
K koHIty 00y4enus B 7-M kJiacce y oOydaromierocs 0yayt cOpMUPOBAHBI CIIEAYIONUE YMEHUS:

. HOSICHATH HA MpPUMeEpax CMBICI MOHATHH «MH(OpManus», «MH(GOPMAMOHHBIN IpoLEcey,
«00paboTka nH(pOpMALMNY, «XpaHEHHE HHPOPMALIUNY, «TIepeaada HHPOpMaITUN;
. KOJIMPOBAaTh W JIEKOAWPOBATH COOOIIEHUS MO 3aJaHHBIM [PaBWJIaM, JIEMOHCTPHPOBAThH

MOHMMAaHUE OCHOBHBIX TPUHIUIIOB KOJAMPOBAHUS HMH(DOPMAIIUN PaA3IMYHON MPHUPOABI (TEKCTOBOM,
rpagu4YecKon, ayaumo);

. CpPaBHHMBATh [UIMHBI COOOIIEHWH, 3alMCAaHHBIX B PAa3JIMYHBIX andaBUTaX, OMEPUPOBATH
€AMHUIIAMU U3MEPEHUS HHPOPMAIIMOHHOTO 00beMa U CKOPOCTH Tepeladu JaHHBIX;

. OIICHWBATh W CpPAaBHHUBATH pa3Mepbl TEKCTOBBIX, TIpaUUECKUX, 3BYKOBBIX (aiIoB H
BU1e0(aIOB;

. MPUBOJIUTh TPHUMEPHI COBPEMECHHBIX YCTPOWCTB XpaHEHUS W Tepeaadud uHbopManuu,
CPaBHUBATh X KOJUYECTBEHHBIE XapaKTEPUCTUKH;

. BBIJICTISATH OCHOBHBIE 3Tallbl B UCTOPUU M MOHMMATh TEHACHUMHU PA3BUTHUS KOMIIBIOTEPOB U
IPOrPaMMHOTO 0OeCTIeYeHUS;

. MOJTy4aTh U UCIOIL30BaTh HHPOPMAITUIO O XapPAKTEPUCTUKAX TIEPCOHAILHOTO KOMITHIOTEPA U
€ro OCHOBHBIX 3JIeMEeHTax (TpoIleccop, ONepaTUBHAS MaMsITh, TOJITOBPEMEHHAs MaMsTh, yCTPOKUCTBA BBOJA-
BBIBOJIQ);

. COOTHOCHUTb XapaKTEPUCTUKU KOMIIBIOTEPA € 3a/1a4aMH, PEIIAEMbIMHU C €r0 MOMOIIBIO;

. OpPUEHTUPOBATLCS B HEPAPXUYCCKONW CTPYKTYype (ailIoBOM CHUCTEMBI (3allMChIBATH TOJTHOE

umsi ¢aina (karanora), myTeh K (aiiiny (KaTajory) mo MMEIOMIEeMYCs ONMHUCaHui0 (PalIoBON CTPYKTYpHI
HEKOTOPOTro MH()OPMAIIMOHHOTO HOCHUTETIS);

. paborath ¢ (aiiJIOBOIl CHUCTEMOI TMEPCOHAILHOTO KOMIBIOTEpAa C HCIOJIb30BAaHHEM
rpaduueckoro uHTEpdEiica, a IMEHHO: CO3/1aBaTh, KOMMPOBATh, IEPEMEIATh, IEPCHMECHOBEIBATh, YIAIATh
Y apXUBUPOBATh (PaiijIbl M KaTAIOTH, UCIIOJIb30BaTh aHTHBHPYCHYIO MTPOrPaMMY;

. IIPEACTABISIT  PE3YJIbTAThl  CBOEHW  JEATEIBHOCTH B BUIAE  CTPYKTYPUPOBAHHBIX
WUJUTFOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUUHBIX IIPE3CHTALIUN;
. UCKaTh UH(OpMAILMIO B HHTEpHETE (B TOM YHCIIE MO KIIOYEBBIM CJIOBaM, IO M300pa)XeHHUIO),

KPUTHYECKH OTHOCHUTHCA K HailIeHHON MH(pOpMAaIMK, 0CO3HABash OMACHOCTh AJI JTUYHOCTH M OOIIecTBa
pacrpocTpaHeHusl BPEIOHOCHOM HMH(POpPMALUM, B TOM YHCIIE JKCTPEMHCTCKOTO U TEPPOPUCTUUECKOTO

Xapakrepa;
. HOHUMATh CTPYKTYPY aIpecoB BeO-peCcypCoB;
. UCIOJIb30BaTh COBPEMEHHbBIE CEPBUCH HHTEPHET-KOMMYHUKAIIUM;
. coOmonarb  TpeOoBaHMs ~ Oe30macHOM  OSKCIUIyaTallud  TEXHUYECKHMX  CPEICTB

UH(POPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTMH, COONIIOJIaTh CETEBOM 3THUKET, 0a30Bbleé HOPMBI
MH(OPMALIMOHHON ATUKH U IpaBa MpU padoTe ¢ MPHIOKEHUSIMH Ha JIIOOBIX YCTPOHCTBAaX M B MHTEpPHETE,
BbIOMpATh O€30MacHble CTPATETUH MTOBEICHUS B CETH;

. NPUMEHSTh METOJbl NMPO(GUIAKTUKA HETaTUBHOTO BIUSHUS CPEACTB HMH(OPMAIMOHHBIX H
KOMMYHUKAI[MOHHBIX TEXHOJIOTUHN Ha 30POBbE I10Ib30BATEIIA.

8-ii knace

K xonity o6yuenus B 8-m kiacce y odydgaromierocst Oynyt chOpMHUpPOBaHbI CIEAYIONNE YMEHUS:

. HOSICHATh HAa MPUMEPAX PAa3IMUUs MEXAY NO3ULIUOHHBIMU M HEMO3ULIIMOHHBIMUA CHCTEMaMH
CUMCTICHHUS;

. 3anMCchIBaTh U CpaBHUBATH Lieable uncia oT 0 1o 1024 B pa3nuyHbIX MO3ULUOHHBIX CHCTEMAX
cuMcieHus (C OCHOBaHUSAMU 2, 8, 16), BHIOIHATH apu(pMeTUYECKUE ONepaliy HaJl HUMU;

. pacKpbIBaTh CMBICHI IOHSATHUH «BBICKA3bIBAHHME», WIOTMYECKAs OIEpalus», <JIOTHYECKOe
BBIpaXXKEHHEY;

. 3alMChIBAaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAHUEM IU3BIOHKIHMH, KOHBIOHKIUU H

OTpUllaHUA, ONPEACTIATH HCTHUHHOCTH JIOTMYCCKHX BBIpa)KeHI/If/'I, €CJIM H3BCCTHBI 3HAYCHUS HCTHHHOCTH
BXOIAIIHUX B HCTO MEPCMCHHBIX, CTPOUTDH TaGHI/II_U:I HNCTUHHOCTHU AJIA JIOTHYCCKHUX BBIpEDKeHI/If/'I;
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. PAaCKpHIBaTh CMBICH TIOHSATHH <«HCIIONHUTENbY», «AJITOPUTM», <«IIPOTpaMMay, ITOHHMas
pa3HUILy MEXAY YHOTpeOJICHUEM 3TUX TEPMUHOB B OOBIZICHHOM peud U B UHPOPMATHUKE;

. OTNKCHIBATh AJITOPUTM PEIICHUS 3aJaul pa3INdHbIMH CIIOCO0aMH, B TOM YHUCIIE B BUJE OJIOK-
CXEMBI;

. COCTaBJISITh, BBIMOJHATh BPYYHYI0O M Ha KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMBI C
WCIIOJIb30BAaHUEM BETBIICHUN W IIUKJIOB JUIS YIIPABJICHHS MCIONHUTEISIMU, TaKUMH Kak PoOor, Uepenaika,
UepTeKHUK;

. UCIIOJIb30BaTh KOHCTAHThl W TIEPEMEHHBIC DPA3JIUYHBIX THUIOB (YHMCIIOBBIX, JIOTHYECKHUX,
CUMBOJIbHBIX), @ TAK)KE COJEPIKAIINE UX BBIPAKEHUS, UCIIOIH30BaTh ONEPaTOp MPUCBAUBAHUS;

. UCIIOJIb30BAaTh MPHU pa3paboTKe MPOrpaMM JIOTHUECKUE 3HAUYCHUS, ONIEPALUN M BBIPAKCHHSI C
HUMU;

. aHAJIM3UPOBATh MPEAJIOKCHHBIE aJTOPUTMBI, B TOM YHCIJIE ONPEAEIsATh, KaKue Pe3yJbTaThl
BO3MO>KHBI MPY 33JJaHHOM MHO>KECTBE UCXOJHbBIX 3HAUCHUMH;

. CO3/1aBaTh U OTJAXXUBATh MPOTPaMMbI Ha OJIHOM W3 SI3BIKOB mporpammupoBanus (Python,

C++, ITackanb, Java, C#, IlkonbHblii AnroputMudeckuil SI3bIK), peanus3yronue HECI0KHbIE aJrOpPUTMbI
00pabOTKM YHCIIOBBIX JAHHBIX C HCIOJL30BAHHMEM ITUKJIOB M BETBIICHWH, B TOM YHCIIC PEATU3YIOIIHEC
MPOBEPKY JEIMMOCTH OJHOTO ILIEJIOr0 4YKclia Ha JAPYroe, MPOBEPKY HATYpPallbHOTO YHUCIAa Ha MPOCTOTY,
BBIJICTICHUS IU(P U3 HATYPATLHOTO YHCIIA.

9-ii ky1ace

K koHiy o6yuenus B 9-m kjacce y o0yuaromerocst OyyT copMHUpPOBaHbI CIEIYIOIUE YMEHUS:

. pa30buBaTh 3alayd Ha MOJ3aJayd, COCTaBJAThH, BHINOJHATH BPYUHYIO M Ha KOMIIBIOTEpE
HECJIOKHBIE AJITOPUTMBI C HCIIOJIB30BAHMEM BETBJICHMM, LUMKIOB M BCIOMOIAaTEJIbHBIX AJITOPUTMOB JUIS
yIpaBiICHUS UCIIOIHUTENSIMU, TaKUMU Kak PoOoT, Yepenaiika, YepTe:KHUK;

. COCTaBJIATh U OTJAXXKUBaTh MPOTPAMMBI, PEAIM3YIOUIME TUIIOBBIE AITOPUTMBI 00pabOTKH
YHUCJIOBBIX IOCIEAO0BATEIbHOCTE WJIM OJAHOMEPHBIX UHUCIOBBIX MAacCUBOB (MOMCK MAaKCUMYMOB,
MUHMMYMOB, CYMMBI MJIM KOJMYECTBAa 3JIEMEHTOB C 3aJaHHBIMU CBOWCTBAMM) Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonpHbI AnropuTMuydeckuii S3pIK);

. pacKpbIBaTh CMBICI MOHITHH «MOZEIbY», «MOIEIUPOBAHME», ONPEIENATH BUIBI MOJIEIEH,
OLICHUBATh aJIEKBATHOCTh MOJIESIU MOJEIUPYEMOMY OOBEKTY U LIEISIM MOJEIHPOBAHUS;

. UCIMOJIb30BaTh Tpadbl U AEPeBbs IS MOACTUPOBAHMS CHUCTEM CETEBOW M HEpapXUUECKOM
CTPYKTYpBbI, HAXOUTh KpaTyaliuii nyTh B rpade;

. BBIOMpATh C€Hoco0 TMpelCcTaBleHHs] JAHHBIX B COOTBETCTBUU C TIIOCTABJICHHOM 3amaueit
(Tabnuupl, cxemsl, rpauKu, JUarpaMmbl) ¢ UCHOJIb30BAaHUEM COOTBETCTBYIOUIMX IMPOrPaMMHBIX CPEACTB
00pabOTKH JaHHBIX;

. UCIIOJIb30BATh AJIEKTPOHHBIE TAONMIIBI A1 00pabOTKH, aHau3a U BU3YyaJIU3alluy YHCIOBBIX
JAHHBIX, B TOM 4YHCJE C BBIJCJIEHUEM JMana3oHa TaOIuIbl U YHOPSJA0YHMBAHUEM (COPTHUPOBKOM) ero
3JIEMEHTOB;

. co3/laBaTh M TPUMEHATh B DIEKTPOHHBIX Tabmuuax (opMysibl JJsl pacyeToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apUPMETHUECKUX (YHKUMHA (CyMMHUpOBaHHE M TOJCYET 3HAYECHUH,
OTBEYAIOIIUX 33JJaHHOMY YCIIOBHIO, CpelHee apu(pMETHYECKOe, MOMCK MAaKCUMaJIbHOIO M MUHHUMAaJIbHOTO
3HAYCHMS ), a0COFOTHOM, OTHOCUTEIILHON, CMEIIIAaHHOW aJipecaluu;

. UCIIONIb30BATh JIEKTPOHHBIC TAOIHIIBI JIJISI YUCIEHHOTO MOJICTMPOBAHUS B IPOCTHIX 3a/1adax
13 Pa3HBIX PEIMETHBIX 001acTel;
. HCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE€ KOMMYHUKAIIMOHHbBIE

CEpBHCHI, 00JauHble XpaHWIMILIA JAaHHBIX, OHJANH-TPOrpamMMbl (TEKCTOBbIE M TpadUUecKUEe PeraKTOphl,
cpeabl pa3paboTKH)) B yueOHOH U TOBCEIHEBHOM NEATEIHLHOCTH;

. NPUBOIUTH MPUMEPHl  HUCHOJB30BAaHUS TIE€OMH(MOPMAIIMOHHBIX  CEPBUCOB, CEPBHUCOB
TOCYJapCTBEHHBIX YCJIYr, 00pa3oBaTeNbHbIX CEPBHCOB HHTEpHETa B Y4eOHOM U IOBCEIHEBHOU
JESTEIIBHOCTH;

13



. UCTIOJIB30BaTh Pa3IMYHBIC CPEACTBA 3alIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO 00eCIieueHUs,
3alIUIIaTh TEPCOHATBHYIO HWH(OPMAMIO OT HECAHKIIMOHUPOBAHHOTO JIOCTyMa W €ro TOCJIeICTBUN
(pasrnamieHus, IMOJAMEHBI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKHX M COIHAJIBHO-
MICUXOJIOTHYECKUX AaCMEKTOB HCIOJIb30BaHUs ceTh VHTepHeT (ceTeBass aHOHHMMHOCTh, ITUGPOBOH Cliel,
AyTEHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTh BPEIOHOCHOTO KOJIa);

. pacro3HaBaTh TMONBITKM W TPEAYNPEKIaTh BOBICUCHHE Ce0S H  OKPYXKAIOIIMX B
JNECTPYKTUBHBIC M KPUMUHAIBHBIE JOPMBI CETEBOM aKTUBHOCTH (B TOM UHcCiie KUOSpOY/UIMHT, (DUIITHHT).

IIpoBepsiemble TpeOoBaHus K pedyjbraTaM ocBoeHusi OOII u 3j1eMeHTBI coaepraHust

B ¢enepanbHBIX M perMOHANBHBIX MPOIEAypax OLEHKHM KadecTBa OOpa3OBaHMS MCIOIB3YETCS
nepeyeHb (koaupuKaTop) pacrpeiereHHbIX MO KiaccaMm MpOBEpAeMbIX TpeOOBaHUN K pe3ysibTaTam
ocoerns OOIT OOO u 31eMeHTOB coaepx)aHus 1o HHPOPMATUKE.

7-i1 K1acc

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoenus OOII

Kon . .

IDOBEDSIEMOLD IIpoBepsiemble mnpeaMeTHbIe pe3yJbTaTbl OCBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
posep MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHuUsA

pe3yJibTarTa

1 [To Teme «l{udpoBasi r(paMOTHOCTHY

11 [TosicHsATh Ha pUMEpax CMBICT MOHATUN «HUHpOpMaLUsy, «MH(DOPMALMOHHBIA TPOIECCH,
' «0bpaboTtka nH(pOpMAINY», «XpaHEHHE HHPOPMAIIUNY, «IIepeaada HHPOPMALIIN)

12 [IpuBOANTE TIpUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHS WM Tepenadn HH(pOpMaIum,

CpaBHHBATb UX KOJUYCCTBCHHLIC XapPaKTCPHUCTUKHU

[Tonygath ® WCIONB30BaTh HMH(POPMAIMIO O XapaKTEPUCTUKAX IEPCOHAIBHOTO
1.3 KOMIIbIOTEpAa M €ro OCHOBHBIX d3JIeMEHTax (Mpoleccop, OIepaTUBHAs MaMsTh,
JOJITOBpEMEHHasl MaMsTh, yCTPOWCTBA BBOJa-BhIBO/IA)

1.4 COOTHOCHTE XaPaKTCPUCTHUKU KOMITBIOTEPA C 3aJla4aMi, pCIIAa€MbIMU C €T0 ITOMOIIBIO

OpueHTHPOBATHCS B MEPApXUUECKON CTPYKTYype (ailloBOi CUCTEMBI (3alUCHIBATH MOJIHOE
1.5 umMms ¢aina (katajiora), myTh K Qaily (katajaory) no UMErIeMycsl OnucaHuio (anioBoit
CTPYKTYpPbI HEKOTOPOT'0 MH(POPMALMOHHOTO HOCUTEJIs)

PaGoTtate c (¢ailioBoi CHUCTEMOM NEpCOHANBHOTO KOMIbIOTEpAa C HCIHOJIb30BAHUEM
1.6 rpaduueckoro mHTepdeiica: co3naBaTh (KONUPOBaTh, MEpEMEIaTh, MEPEUMEHOBBIBATD,
yJaNATh U apXUBUPOBATh (PaifjIbl M KaTaloru, UCIOIb30BaTh aHTUBUPYCHYIO IIPOrpaMMy)

Uckate wunopmamnuio B IHTepHeTe (B TOM 4Hcie 10 KIIOYEBBIM CJIOBaM, 10
U300paKeHHI0), KPUTHYECKHM OTHOCHUTHCS K HalJeHHOH uHpOpMaluu, OCO3HABaTh

1.7 .
OMACHOCTH JUIsl TUYHOCTH U OOLIeCTBa pacHpOCTpaHEHUs BPEIOHOCHOW MHpopmanuu, B
TOM YHCJIE IKCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa
1.8 [ToHuMaTh CTPYKTYpY aJlpecoB BeO-pecypcoB
1.9 Hcrnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIMI
Cobmoate  TpeOoBaHHMsi ~ O€30MacHOM  SKCIUTyaTallkhd  TEXHUYECKHUX  CPEICTB
1.10 UH(POPMALIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, COOIIO/aTh CETEBOM STHKET,
' 0a3oBble HOPMBI MH(OPMALMOHHOW ATHKU M TpaBa Mpu padoTe ¢ NPWIOKEHUSIMH Ha
Tr00bIX ycTpoiicTBax U B IHTepHETe, BEIOMpaTh O€30MacHbIe CTPATETUH MOBEICHUS B CETH
L11 [TpuMeHATH METOBI MPO(PUIAKTUKN HETATUBHOTO BIMSHHUSA CPEACTB MH(POPMALMOHHBIX U

KOMMYHUKAIIUOHHBIX TEXHOJIOT Ui Ha 3J0POBBEC MOJIB30BATCIIA
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2 [To Teme «TeopeTrueckue OCHOBBI HH(OPMATUKI»

KO,Z[I/IpOBaTB U ACKOAUPOBATH COO6H.[€HI/ISI o0 3aJaHHBbIM IIpaBUJIaM, ACMOHCTPUPOBATH
2.1 NOHMMAaHHE OCHOBHBIX NPUHIMIOB KOXMPOBAHUS HH(OPMALUYU PA3IUYHOW IPUPOIBI
(TexkcToBOMH, rpaduvecKoil, ayauo-)

CpaBHI/IBaTB JJINHBI COO6H.I€HHI>1, 3alIMCAHHBIX B Pa3JIMYHbIX aJ'I(i)aBI/ITaX, OICpHUpOBaATH

2.2 €IMHUIIAMH U3MEpeHust HH(POPMAITMOHHOTO 00BhEMa M CKOPOCTH NIEpeaayy TaHHBIX

23 OneHuBaTh W CpPaBHUBATH pa3Mepbl TEKCTOBBIX, TI'paUUeCKuX, 3BYKOBBIX (hailyioB H
BU1e0(haliIoB

3 I[To Teme «MH(OPMAIIIOHHBIE TEXHOIOTHN

31 [IpencraBiasiTe  pe3yibTaThl CBOEH JEATENIBHOCTH B BHUAEC CTPYKTYPUPOBAHHBIX

HITIOCTPUPOBAHHBIX JOKYMCHTOB, MYHBTHMCHHﬁHBIX HpCSCHTaHI/Iﬁ

HpOBepﬂeMble IJIEMEHTDI COACPKRAHUNA

Kox |IIpoBepsiemblii 3jieMEHT COlePKAHUSA

1 [udposas rpaMOTHOCTH

KommnbroTep - yHHBepcaabHOE BBIYMCIHUTEIBHOE YCTPOWCTBO, padoTaromiee 1mo mporpamme. TUIbl
1.1 KOMIIBIOTEPOB: IE€PCOHAIbHBIE KOMIIBIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPHI, CYIEPKOMIIBIOTEPHI.
MoOunbHbIe yeTpolicTBa. TexHruka 0€30MacHOCTH U IIpaBHIia pabOTHl Ha KOMITBIOTEpE

OcCHOBHbBIE KOMIIOHEHTbl KOMIIbIOTEpa M UX Ha3zHaueHue. IIponeccop. OmnepatuBHas u
1.2 JOJICOBPEMEHHAsi MaMsTh. Y CTPONCTBAa BBOJA U BbIBOJA. CEHCOpPHBIN BBOJ, JATYMKHA MOOUIIBHBIX
YCTPOMCTB, CpPe/ICTBA OMOMETPUUECKOI ayTeHTH(PUKAIIUU

Hctopusi pa3BUTHS KOMIBIOTEPOB U MporpamMmHoro obecriedeHus. [loxoneHus KOMIBIOTEPOB.
CoBpeMeHHbIE TEHACHIIMM pPa3BUTUS KOMIBIOTEpoB. CynepkommnbloTepbl. [lapannenbHbie
BbruncieHus. [lepconanpublii kommbroTep. [Ipolieccop u ero xapakTepucTHKU (TakTOBasl 4acToTa,
1.3 paspsanHocTh). OneparuBHas nmamsTh. JloaroBpeMeHHass mMamsiTh. YCTpOWCTBa BBOJA W BBIBOJA.
OO0BEM XpaHMMBIX JaHHBIX (OmepaTHBHAs MaMATh KOMIBIOTEPA, KECTKUN TUCK U TBEPAOTEIbHBIN
HaKOIHTENb, TOCTOSHHAsI MaMsITh cMapTPoHA) U CKOPOCTh JIOCTYyNa ISl Pa3IMYHBIX BHJIOB
HOCHUTEIeH

[IporpamMmmMHoe obecnieuenue kommbioTepa. [IpukinagHoe mporpamMHoe obecrnieueHue. CucteMHoe
1.4 nporpaMMmHoe obOecrieuenune. Cucrtemsl mnporpammupoBaHus. IIpaBoBas oxpaHa mnporpaMMm u
naHHbIX. becmiatHeie U yciaoBHO-0ecmaTHbIE porpaMMbl. CBOOOIHOE TTpOrpaMMHOE O0ecrieueHue

@aiinel 1 manku (katamorn). Tunel daitnoB. CoiicTBa ¢aiinoB. XapakTepHble pa3Mepsl (aitioB
1.5 Pa3IUYHBIX TUIOB (CTpaHMIIA TEKCTa, IMEKTPOHHAsI KHUTA, poTorpadusi, 3aMUCh MECHHU, BUACOKIIHII,
MTOJIHOMETPAXKHBIN (QUIIBM)

[Tpununs! noctpoeHus ¢aitnossix cucreM. [lonHoe ums ¢aina (manku, katanora). [IyTs k Qaiiny

1.6
(mamke, KaTanory)

QaiinoBeiii MeHemKep. Pabora ¢ (daiimamu u mamkamu (KaTajqoraMu): CO3JaHUE, KOMUPOBaHUE,
1.7 nepeMelieHe, rnepeuMeHoBane W yhaieHue ¢aiiaoB u mamok (karanmoroB). Ilouck daitnos
CPEIACTBaMH ONEPALIMOHHON CUCTEMBI

1.8 ApxuBanus JaHHbIX. Mcnons3oBaHue IPOrpaMM-apXHBaToOpOB

KommbloTepHble BHpPYCHl W JIpyrHe BpEJOHOCHBIE MporpamMmbl. [IporpamMmbl asi 3amuThl OT
BHPYCOB

1.9
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O0wenunenne komnboTepoB B ceTb. Ceth MHTEpHET. BeO-cTpanuna, Be6-caidT. CTpyKTypa apecoB

1.10 | BeO-pecypcoB. bpaysep. IlouckoBsie cuctembl. [lonck nHpOpManuu Mo KIOYEBBIM CIOBaM M T10
n300paxeHuto. JloctoBepHOCTs MHPOPMAIUH, MTOTyIeHHOHN 13 HTepHEeTa
1.11 | CoBpeMeHHbIE CEPBUCH] UHTEPHET-KOMMYHHUKALUI
1.12 CereBoil 3THKET, 6a30BbIe HOPMBI HH()OPMALIMOHHON 3TUKU U TIpaBa Ipu padore B cetu MHTEepHeT.
' Crpareruun 6e3onacHoro noseneHus B Uutepuere
2 Teopernueckue 0OCHOBBI HH(OPMATHKH
Nndopmanusa - oHO U3 OCHOBHBIX MOHATUN COBpeMEHHOW Hayku. MHQopmaius kak cBeaeHUs,
2.1 MpeIHa3HAYEHHBIC JJIsI BOCTIPUATHS YEIOBEKOM, U MH(OpMAIHS KaK JTaHHBIC, KOTOPBIE MOTYT OBITh
00paboTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM
JIMCKpPETHOCTh JaHHBIX. BO3MOXXHOCTh ONUCAHMS HENPEpPBIBHBIX OOBEKTOB M MPOIECCOB C
2.2 MMOMOIIBIO0 JMCKPETHBIX JaHHBIX. HHGpOpMalMoHHBIE MPOIECCHl - TMPOIECCHl, CBS3aHHBIE C
XpaHeHHueM, peoOpa3oBaHUeM U Nepeaadei JaHHBIX
CumBon. Andasut. MomHocts andasuta. PasnooOpasue s361koB 1 andaBuToB. EcTecTBeHHBIE U
dbopManbHbie S3bIKU. AJN(aBUT TEKCTOB Ha PYCCKOM s3bike. J[Bomunbiii andasut. KommuectBo
2.3 BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIWii) (UKCHPOBAHHOW JUIMHBI B JBOMYHOM aiaBuTe.
[Ipeobpa3zoBanue nobdoro andapura Kk ABouyHOMY. KoamdecTBO pa3nuyHbIX CIOB (PUKCHPOBAHHOU
JUTMHBI B alihaBUTE OMPEIEIEHHON MOIITHOCTH
24 KoaupoBanue CHUMBOJIOB OAHOTO anaBHTa C MOMOLIBIO KOJOBBIX CJIOB B JPYroM ajdasuTe,
’ KOJI0Basi Ta0JIn1Ia, 1€KOTUPOBAHUE
2.5 JlBonunbIii koJ. [IpeacTaBienne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE
26 Nudopmanmonnbiii 00bEM gaHHBIX. BUT - MUHMManbHas eAUMHUIIA KOJIMYecTBa HHGOpMAIUHU -
) JBOMUHBIN pa3psa. baiit, kunobaiit, MerabaiT, ruradaiit
27 CxopocTh Tiepefaud JaHHbIX. EIMHMIBI CKOPOCTH Tiepenayn JaHHbIX. Vckaxxenue uHpopManuu
' IIpYU niepenaye
KonupoBanue TtekcroB. PaBHomepnbiii kona. HepaBHomepnsiii  kon. KoagupoBka ASCIL
2.8 Bocemubutasie koaupoBku. Ilonsatue o kogupoBkax UNICODE. [lekoaupoBaHue cooOUIeHHH ¢
HCIOJIb30BaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTO Koja. MHbopMaiimoHHbIi 00hEM TeKkcTa
29 Obmee npencraBiaeHue 0 HU(GPOBOM MPEACTABIECHUU ayINOBU3YAIbHBIX U APYTUX HEMpPEPHIBHBIX
’ nanabix. KogupoBanue nBera. [[BetoBsie Mmonenu. Moaens RGB. 'myOuna xoauposanus. [Tamurpa
710 PactpoBoe u BekTOpHOE mpejacTaBieHue u3o0paxeHuil. [Tukcens. Ouenka WHGOPMAITMOHHOTO
’ 00béMa rpaguIeCKuX JAaHHBIX JJIS PACTPOBOTO M300paKEHUS
KonupoBanue 3Byka. PaspsnHocTe M yacToTa auckperu3auuu. KoaudyecTBO KaHAjIOB 3alMCH.
2.11 |OneHka KOJWYECTBEHHBIX IMapaMETPOB, CBSI3aHHBIX C IPEACTABICHHEM M XPAaHEHUEM 3BYKOBBIX
¢aitnos
3 NudopmanimoHHbIe TEXHOJIOTHH
3.1 TexcToBble TOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHU1Ia, ab3all, CTPOKa, CII0BO, CHMBOJ)
3 TexcToBBIN Mpoleccop - MHCTPYMEHT CO3/aHus, PEAAKTHUPOBAaHUS U (HOPMATHPOBAHUS TEKCTOB.
' [IpaBuna Habopa TekcTa
3.3 PenaktupoBanne tekcra. CoiictBa cumBoiioB. pudt. Tunsr mpudtos (pydaeHsie, ¢ 3aceUKkamH,

MoHomupunHbIe). [lomykupHoe u KypcuBHoe Hauepranue. CBoiicTBa ab3aleB: rpaHUIIbI, A03aIHBII
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OTCTYII, UHTEPBAJ, BIpaBHUBaHUE. CTHIeBOE (hOpMAaTUPOBAHKE
34 CrtpykrypupoBaHue MHGOPMAIUU C TMOMOIINBI0 CIHUCKOB M TaOMUIl. MHOTOYpOBHEBBIC CIIHICKHU.
) JloGaBienue TabauIl B TEKCTOBBIE TOKYMEHTHI
35 BcraBka n300pakeHUi B TEKCTOBBIC JOKYMEHTBI. O0TeKaHNe H300pakeHU TeKCTOM. BKirtoueHue B
' TEKCTOBBIM TOKYMEHT AUarpaMm u Gopmyi
3.6 [TapameTpsl cTpaHuUlLIbl, HyMepalnus cTpaHull. Jlo6apneHne B TOKYMEHT KOJIOHTUTYJIOB, CCHUTOK
IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['orocoBoil BBox Tekcra. OnrTuueckoe
3.7 pacno3HaBaHue Tekcra. KomnberoTepHslil nepeBoj. Vcnons3oBanue cepBucoB cetu MHTEpHET jist
00paboTKH TEKCTa
33 3HAKOMCTBO ¢ TpaduuecKuMH penakrtopamu. PactpoBeie pucyHku. Vcmonb3oBaHHe TpapuuecKux
) MIPUMHUTHBOB
Omnepanuu pegakTUpPOBaHUS TpapUUecCKUX OOBEKTOB, B TOM uucie HH(poBBIX QoTorpaduii:
39 U3MEHEHHE pa3Mepa, o0pe3ka, IOBOPOT, OTpakeHue, pabora ¢ obOnacTsMH (BBIIENICHUE,
KOIHMPOBAHUE, 3aJIMBKA I[BETOM ), KOPPEKIIHS I[BETA, IPKOCTH U KOHTPACTHOCTHU
BektopHas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEIACTBAMH TEKCTOBOTO
3.10 |mpomeccopa wunu Apyrux mnporpamm (mpuiokeHuid). JloOGaBiieHne BEKTOPHBIX PHUCYHKOB B
JIOKYMEHTBI
311 [lonrotroBka MynbTUMEAMMHBIX Mpe3eHTauuid. Craiin. JloOaBneHue Ha cnaidg TeKkcTa U
' n300paxeHuii. Pabora ¢ HECKOJIBLKUMH Clai1aMu
3.12 | JloGaBneHue Ha ciaii ayIMOBU3YyaJIbHBIX JaHHBIX. AHUMauus. ['nnepccbuiku
8-ii kiace
IIpoBepsiembie TpeOOBaHus K pesyabraram ocsoenuns OOII
Kon . .
DOBEDSIEMOr0 IIpoBepsiemble mpeaMeTHbIE pe3yJabTaTbl OCBOCHHSI OCHOBHOH 00pa3oBaTebHOM
posep NporpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJibTaTa
1 [To Teme «TeopeTuueckre OCHOBBI HHPOPMATUKI
11 [losicHAT HaA mpuMepax pa3auuus MeEXAy MO3ULUUMOHHBIMM U  HEMO3UIIMOHHBIMU
) CHUCTEMaMHU CUUCIICHUS
3anuceiBaTh M CpaBHHMBaTh Lenble unciaa oT 0 go 1024 B pa3nuyHbIX MO3UIMOHHBIX
1.2 CUCTEMAaxX CUMCICHHS (C OCHOBaHUSMHU 2, 8, 16), BBHINOIHATh apuPMETHUECKUE OTIepaIii
HaJ HUMHU
13 PackpbiBaTh CMBICT MOHATUM «BBICKA3BIBAHHE», «JIOTUUYECKAs OMEpalnus», <«JIOTHYECKOoe
’ BBIPAKECHHE
3anuceiBaTh JOTMYECKHUE BBIPAKEHUSI C HCIOIb30BAHMEM JAU3IBIOHKIMU, KOHBIOHKUIUU U
14 OTPHUIIAHHMS, OTIPEICISITh UCTUHHOCTH JIOTHYECKUX BBIPAKECHUM, €CIIM U3BECTHBI 3HAYCHUS
’ UCTUHHOCTH BXOJSIIMX B HETO TMEPEMEHHBIX, CTPOUTh TaOIUIBI HUCTUHHOCTH IS
JIOTUYECKHUX BBIPAKECHUIN
2 [To Teme «ANTOPUTMBI U IPOTPAMMHPOBAHUEY
71 PackppiBaThb CMBICT TOHATHH «UCHOJHUTENbY, «AJITOPUTMY», «IIPOTPaMMay, TOHUMAs
) Pa3HHITY MEXAY YIOTPEOICHHUEM ITUX TEPMHUHOB B OOBIJICHHOM peun U B HH(QOpPMATHKE
2.2 OnuceIBaTh aNrOpPUTM PEIICHUS 33aa4d Pa3TUYHBIMH CIIOcO0aMu, B TOM YHCIIE B BHIE
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OJIOK-CXEMBI

COCT&BJ’IHTB, BBITIIOJIHATE BPYYHYHO W Ha KOMIIBIOTCPC HCCIOXKHBIC aJITOPUTMBI C

2.3 o
MCII0JIb30BAHUEM BETBJIICHUI U LIUKJIOB /ISl YIIPABJICHHS UCIIOJHUTEISIMU
Hcnonb30BaTh KOHCTAHTHI M MEPEMEHHBIE PA3IUYHBIX TUIOB (YUCIOBBIX, JOTHYECKHUX,
2.4 CUMBOJIBHBIX), a TaKKe CoJAepKallue UuX BBIPAKEHUS, UCIOIB30BaTh OIEpaTop
MIPUCBAaUBAHUS
25 Hcnonp30Bath pu pazpaboTKe IPOrpaMM JIOTMUECKUE 3HAYEHUS, ONIEPALlUU U BBIPAKEHUS
) C HUMU
26 AHaNM3UPOBATh NMPEIJIOKEHHBIE aJITOPUTMBI, B TOM YHCIIE€ ONPEACIIATh, KAKHE PE3YJIbTaThI
' BO3MOKHBI IIPH 33JaHHOM MHOYECTBE UCXOJIHBIX 3HAUECHUI
CoznaBaTh U OTJIQXKHUBATh IPOrPaMMBbI Ha OJHOM M3 SI3BIKOB MporpamMmupoBanus (Python,
C++, Ilackanp, Java, C#, IllkonbHblil AusroputmMuueckuil S3bIk), peanusyroume
27 HECJIO)KHBIE AITOPUTMBI OOPAOOTKH YHCIOBBIX IAHHBIX C HCIOJIb30BAHUEM IUKIOB U
' BETBJICHUM, B TOM YMCIIE€ peaJIU3YIOLUE MPOBEPKY JEIMMOCTH OJIHOTO LEJIOr0 YMCia Ha
Ipyroe, MPOBEpPKY HATypalIbHOIO YKCJa HAa MPOCTOTY, BbIACTICHUS LU(p U3 HATYpalbHOTO
yucia
IIpoBepsiemble 3JIeMEHTBI COJlepKAHMUS
Konx |IIpoBepsieMblii 3J1eMeHT COepKAHUA
1 Teopernueckue 0OCHOBBI HH(OPMATHKH
Heno3uimoHHbIE U TO3UITMOHHBIE cHCTeMBI cunciieHus. Andasut. OcHoBanue. Pa3sépuyras ¢popma
1.1 3anucu uucia. [lepeBoag B JECATHUYHYIO CHCTEMY 4YHUCEN, 3alMCAaHHBIX B JPYTHX CHCTEMax
CUHCTICHUS
1.2 Pumckas cucrema cuucnenus
JIBonunas cucrema cuucienus. [lepeBoa nenbix umcen B mpexaenax or 0 go 1024 B aBouuHyro
cuctemMy cuMcieHusa. BocemepuuHas cucrema cuuciieHus. l[lepeBox uucen W3 BOCBMEPHUYHOMN
1.3 CUCTeMBl B JBOWYHYIO M JECATHUHYIO cHcTeMbl H oOpatHo. lllectHamnatepuynas cucrema
cuncnenus. [lepeBoj uMcen W3 IIECTHAALATEPUYHOM CHUCTEMBI B JBOMYHYIO, BOCBMEPUUHYIO U
JECSITUUHYIO CUCTEMBI U 00paTHO
1.4 Apudmerrueckue ornepanuu B IBOUYHON CHCTEME CUNCIICHUS
Jlornueckue BbICKa3bIBaHMs. Jlornyeckue 3Ha4eHHs! BbICKa3bIBaHUM. DJ€MEHTapHbIE U COCTABHbIE
BbICKa3bIBaHUA. Jlornueckue omnepanuu: «u» (KOHBIOHKILHS, JIOTUHYECKOE YMHOMXEHUE), I
1.5 (IM3BIOHKIUS, JIOTHYECKOE CIOXKEHHE), «He» (Jlormdyeckoe orpuianue). [Ipropurer nornyeckux
onepauuii. OmnpeneneHne HUCTUHHOCTH COCTABHOIO BBICKA3bIBAHMUSI MPH M3BECTHBIX 3HAUEHUSX
WCTUHHOCTH BXOJISIINX B HErO AJIEMEHTAPHBIX BBICKA3bIBAHUI
1.6 Jlormueckne BeIpakeHus. [lpaBuma 3amucu JOrmueckux BbIpaxeHuil. [locTpoenue Tabmuiy
' WCTUHHOCTH JIOTHYECKUX BBIPAKEHUN
1.7 Jlornueckue 37aeMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMU KOMIIBIOTEpA
2 AJNTOPUTMBI ¥ IPOrPaMMHUPOBAHUE
2.1 [TonsTre anroputma. McnomHuTenu aropuTMoB. AJITOPUTM KaK IUIAH YIPABJICHUS UCIIOJHATEIEM
2.2 CgoiictBa anroput™a. CriocoObI 3aITUCH aNropuT™Ma (CIOBECHBIN, B BHIE OJIOK-CXEMBI, TpOrpamMma)
2.3 AnropurMuueckue — KOHCTpyKUMHM. KoHCTpykius — «cienoBaHue». JIMHEMHBIH — anropuTM.
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OFpaHI/I‘-IeHHOCTL JIMHEUHBIX AITOPUTMOB:  HCBO3MOXHOCTb NPCAYCMOTPETH  3aBUCHUMOCTD
IOCICa0BAaTCIbHOCTHU BBIITOJIHACMBIX ,Z[CI\/'ICTBI/II\/'I OT UCXOJHBIX JaHHBIX
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KoHcTpykuus «BeTBIEeHUE»: MOJIHAA U HENoJaHas (GopMbl. BblogHEeHNE ¥ HEBBIIIOJHEHNUE YCIOBUS
(MCTHUHHOCTb U JIOKHOCTb BbICKa3bIBaHUs). [IpocThie U cOCTaBHBIE YCIOBUS

2.5

KoHCTpyKIus «TTIOBTOPEHUEN: LIUKJIBI C 3alaHHBIM YHUCIIOM IIOBTOPEHMM, C YCIOBHEM BBIIIOJHEHUS,
C IIEPEMEHHOM LIMKJIa

2.6

Pazpabotka anst popManbHOTO MCTIOIHUTENS alTOPUTMA, PUBOJIAIIETO K TpeOyeMoMy pe3yiIbTary
IIPY KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paboTka HECIIOKHBIX aJTOPUTMOB C HCIOJIb30BAHUEM
[IUKJIOB M BETBJICHUHN JJIsI yIpaBieHUs GOPMaIbHBIMU UCIIOIHUTEISIMUA. BBIOTHEHNE alrOpUTMOB
BPYYHYIO M Ha KoMIibtoTepe. CHHTaKCHYeCKHe U JIorndyeckue omnoku. OTKassl

2.7

A3pik nporpammupoBanusa (Python, C++, Java, C#, IlxonbHblii AnropurMuueckuid 3bIK).
Cucrtema nIporpaMMUpPOBaHUS: PEIAKTOP TEKCTA IPOrPaMM, TPAHCIIATOP, OTIAA UMK

2.8

HepeMeHHaﬂ: THUII, UM, 3BHAYCHHC. HeJ’ILIe, BCHICCTBCHHBLIC 1 CHMBOJIbHBIC IICPECMCHHBIC

2.9

Omneparop npucBanBaHus. Apru(PMETHIECKHAE BRIPAXCHUS M TOPSIOK UX BbaucieHus. Omnepanuu ¢
LEJIBIMY YUCJIAMU: LIEJIOYHUCICHHOE JIE€JICHUE, OCTAaTOK OT aeneHusd. IIpoBepka AenMMocTH OIHOIO
L[EJIOr0 YMCIIa Ha IPYyroe

2.10

BerBnenus. CocTtaBHble YyCIIOBUSL (3allUCh JIOTMYECKUX BBIPAXKEHUN Ha H3Yy4aeMOM  f3BIKE
nporpaMMmupoBanusi). HaxoxaeHne MHUHUMyMa M MakCUMyMa U3 JBYX, TPEX M YETHIPEX UHUCEll.
Pemenne kBagpaTHOro ypaBHEHUs, UMEIOILETO BEIIECTBEHHbIE KOPHU

2.11

HI/IaJ'IOFOBaSI OTJIaJlIKa IIporpaMM: IIOIAroBO€ BBIIOJIHCHHEC, IIPOCMOTP 3HAYCHUHN BCJINYHMH,
OTJIa[[OLIHHﬁ BBIBO/, BI)I60p TOYKH OCTaHOBA

2.12

Hukn ¢ ycnoBueM. Anroput™m EBKiMza Ay HaXO0XAE€HUS HAUOOJbIIEro OOLIEro JENHUTENs ABYX
HaTypajJbHbIX uHcel. Pa3OueHue 3amMcu HaATypalbHOIO YHCIAa B TO3UIMOHHOM CHCTEME C
OCHOBaHUEM, MEHbILIUM WX paBHBIM 10, Ha oTAEIbHBIE U P

2.13

[Mukn ¢ nepeMeHHOH. AJITOPUTMBI NPOBEPKHM JEIMMOCTH OJHOTO LEJNOr0 4YHCla Ha JpYyroe,
MIPOBEPKU HATYpaJIbHOTO YKCia Ha IPOCTOTY

2.14

OOpaboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBbHBIE (CTPOKOBBIE) IepeMeHHble. llocuMBonbHAS
o0paboTka cTpok. [lomcuér yacTOThl MOSBICHHUS CUMBOJA B CTpOKe. BcTpoeHHble (yHKUMU AT
00paboTKHU CTPOK

2.15

OHpe,[[CJ'IeHI/Ie BO3MOJXHBIX PEC3YJIbTATOB pa6OTBI aJIropuTMa 1pu 3aJlaHHOM MHOXCCTBC BXOJHBIX
JAaHHBIX, OMPEACIICHUE BO3MOKHBIX BXOAHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY PEC3YyJIbTATy

9-ii k1ace
IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoeHusi OOIT

Kon

NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIC pe3yJabTaTbhl OCBOCHHSI OCHOBHOH o00Opa3oBaTebHOM
NMporpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl

1

I[To Teme «{upoBast rpaMOTHOCTH

1.1

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHUKAllMOHHbBIE
CEpBHCHI, OO0JayHble XpaHWIWIIA JaHHBIX, OHJANHH-NporpamMmbl (TEKCTOBBIE U
rpaduveckre peaaKkTopbl, Cpebl pa3paboTKH) B yueOHOW U MOBCEIHEBHON AEATEIbHOCTH

1.2

[IpuBoauTH, TpHUMEPHl HCHOJB30BAHUA T'€OMH()OPMALMOHHBIX CEPBHUCOB, CEPBHUCOB
rOCyJapCTBEHHBIX YCIyr, OO0pa3oBaTelIbHBIX cepBHCOB MHTepHeTa B yueOHOH W
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OBCEIHEBHON NIEATEILHOCTH

Hcnonp30Bark  pasiiMuHbIE CPEACTBA  3aIUMTBI  OT BPEAOHOCHOTO IIPOrPAMMHOIO
o0ecreyeHus, 3allMIaTh IEPCOHATBHYI0 HHGOPMALKI0 OT HECaHKIMOHHUPOBAHHOI'O
JocTylla M €ro IOCHEACTBUI (pa3riamieHusi, NOJMEHBI, YTpaTbl JAaHHBIX) C Y4ETOM

1.3
OCHOBHBIX TEXHOJOTMYECKMX M COLUAIBHO-IICUXOJIOIMYECKUX ACIEKTOB HCIIOJIb30BaHUS
cetu MHTepHeT (cereBas aHOHMMHOCTH, HU(POBOW clie/l, ayTeHTUYHOCTh CYOBEKTOB U
pecypcoB, OMACHOCTh BPEJOHOCHOTO KOZA)
Pacno3naBate TONBITKM M TNPEAYNPEXKIATh BOBICUYEHHE ce0s M OKPYKAOIMX B
1.4 JNECTPYKTUBHBIE U KPUMHHAJIbHbIE (OPMBI CETEBOM aKTUBHOCTH (B TOM 4HCIE
KUOepOYITHHT, (PUILTIHT)
2 I[To Teme «TeopeTnueckre OCHOBBI HH(OPMATUKIDY
721 PackppIBaTh CMBICI NOHATUH «MOJEIBY», «MOJEIMPOBAHUEY, ONPEACIATh BUIbl MOJCIIEH,
' OLICHUBATh aJIEKBATHOCTb MOJIEIIN MOJEIUPYEMOMY OOBEKTY U LIETSIM MOJEIUPOBAHUS
29 Hcnonb3oBate rpadsel U AEpeBbs UISI MOJICIUPOBAHUS CUCTEM CETEBOM M MEPAPXUUECKOM
’ CTPYKTYpBbI, HAXOAUTh KpaTyalIuii myTh B rpade
3 ITo TemMe «AITOPUTMBI U IPOTPAMMUPOBAHHUE
Pa3buBarp 3amaum Ha moA3azayvd, COCTaBJIATh, BBIIOJIHATH BPYYHYIO M Ha KOMIIbIOTEpE
3.1 HECJIOKHBIE AJITOPUTMBI C HCIOJIb30BAHUEM BETBIEHUM, LMKIOB M BCIOMOIATEIbHBIX
AJITOPUTMOB JIJIsl YIIPABJICHUS UCIIOJIHUTEISIMU
CocTaBiaTh M OTJIAXKUBATh MPOTrPAMMBI, PEATU3YIOIIUE THIIOBBIE aIrOPUTMbI 00pPaOOTKU
YHUCJIOBBIX I1OCJIEJJOBATEIbHOCTE WM OJHOMEPHBIX UHCIIOBBIX MAacCHBOB (IIOMCK
32 MakCHUMyMOB, MHMHHMMYMOB, CYMMBbI WJIH KOJMYECTBA DJIEMEHTOB C 3aJaHHBIMHU
CBOICTBaMM) Ha OJJHOM M3 sI3bIKOB IporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkosnbHBIA ANTOPUTMUYECKUN SI3BIK)
4 ITo Teme «MH(OpMAIIMIOHHBIE TEXHOIOTHN»
Bobi6upate cnoco® mnpeacTaBiIeHHs] TaHHBIX B COOTBETCTBUHM C IIOCTAaBJIEHHOM 3amaueit
4.1 (Tabmumpl, cxembl, TpauKH, JUarpaMMbl) C HCIOJIB30BAaHHUEM COOTBETCTBYIOIUX
MIPOTPaMMHBIX CPEACTB 0OPAOOTKH JTAHHBIX
Hcrnonb30BaTh 2JIEKTPOHHBIE TaOMMIBI [Jii OO0paOOTKM, aHaiM3a W BU3YAIH3alUH
4.2 YHCJIOBBIX JAHHBIX, B TOM YHCIIE C BbIJICJIEHUEM JIMana3oHa TabaHIbl U YIOPs10YMBaHUEM
(COPTHUPOBKOI1) €T0 2JIEMEHTOB
Co3ngaBaTh M TNPUMEHATh B O3JEKTPOHHBIX TaOiaumax ¢GopMynbl Ui pacu€ToB ¢
HCIIOJIb30BaHUEM BCTPOEHHBIX apuPMeTHuecKux (yHKIUN (CyMMHUPOBAHHUE U TMOACYET
4.3 3HaYeHHUH, OTBEYAIOUIMX 33aJaHHOMY YCJOBHIO, CpelHee apudmMeTrudeckoe, MOUCK
MaKCUMaJIbHOTO ¥ MHHUMAJIBHOTO 3HAYCHUS ), a0COIFOTHOM, OTHOCUTEIHHON, CMEIIaHHOM
azpecanuun
44 Hcnonp30BaTh 3J€KTPOHHBIE TaONUIBI Ui YUCICHHOIO MOJEIUPOBAaHUS B IPOCTHIX
' 3aJauax U3 pa3HbIX MPEIMETHBIX obnacTen
IIpoBepsiemble 3JIeMeHTHI COJleP:KAHMUS
Kox |IIpoBepsiemblii 3jieMEeHT COlePKAHUA
1 [{udposas rpaMOTHOCTH
1.1 ['mobanenast cerb UMurtepner. IP-agpeca y310B. CereBoe XpaHEHHE HaHHBIX. MeToabl
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WH/IMBUIYAJIbHOTO M KOJUIEKTUBHOTO pa3MelleHus HoBoM uHQopmauuu B WMHTepHere. bombime
JJaHHbIE (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COL[MAJIbHBIX CETEH)

1.2

[Tonsitue 06 wmHpOpManMOHHOW O€30MacHOCTH. YTPo3bl MHGOPMAIMOHHONW OE€30IacHOCTH IpH
pabore B T100ambHONW CeTH M METOAbl NpoTHBOACHCTBHS UM. [lpaBuima Oe3omacHOM
ayreHTuuKanuu. 3ammra JdudHOM uHpopmauuu B cetu HuHtepHer. besomacHeie cTpareruu
noBeneHus B cetu MHTepHet. [IpenynpexnaeHne BOBICUYCHUS B JCCTPYKTHUBHBIC U KPUMHUHATBHBIC
(dhopMBI ceTeBOM aKTUBHOCTH (KMOEpOYUTHHT, (GUIIUHT U Apyrue GOpMBbI)

1.3

Buner nesrensHocT B MHTEepHETE. IHTEpHET-CEPBUCH: KOMMYHHUKAIMOHHBIE CEPBUCHI (ITOYTOBAs
ciry»0a, BUIe0-KOH(GEPEHII-CBA3b U JIPYTUe), COPABOYHBIE CITY)KOBI (KapThl, paCIIUCAHUS U JPYTHE),
MIOWCKOBBIC CITYXKOBI, CIyKObI OOHOBIICHUS TMPOTPAMMHOTO OOCCIICUCHUS W JPYTUe CIYKOBI.
CepBHCHI TOCYIapCTBEHHBIX yciyr. OOyauHble XpaHwidmia JIaHHbIX. CpencTBa COBMECTHOM
pa3paboTku JoKyMeHTOB (oHyaiiH-oducel). I[IporpammuHoe oOecneueHne Kak BeO-CEpBUC:
OHJIAHOBBIC TEKCTOBBIC M rpauuecKue peaaKTOPbl, CPeIbl pPa3paboTKH MPOrpaMm

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Mopnens. 3amadm, pemacMmple ¢ TIOMOIIBIO MojaenupoBaHus. Kiaccupukanum Mojelen.
MartepuanbHble (HaTypHble) 1 UHQOpPMAIIMOHHBIE MO/IeTH. HemnpepbIiBHbIE U TUCKPETHBIE MOJIEIH.
Nmurtanmonnsie Mozenu. Wrposeie moaenu. OIleHKa COOTBETCTBHS MOJCIH MOJACIUPYEMOMY
00BEKTY U LENSIM MOACITUPOBAHUS
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Tabnuynbie MOJCJIN. Ta6JII/II_[8. KaK IIpeaACTaBJICHUC OTHOIICHUA

23

bazbr nanapix. OTOOp B TAOIUIE CTPOK, YAOBICTBOPSIONINX 3aJaHHOMY YCIOBHIO
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I'pad. Bepmmna, pedbpo, myrs. OpHEHTHPOBaHHBIE U HEOPUEHTHPOBaHHBIE Tpadsl. JlmmHa (Bec)
pebpa. BecoBas marpuua rpada. J[nuna mytu mexnay BepmmHamu rpada. Ilouck onTumaabHOro
nytu B rpade. HauanbHas BepiimHa (MCTOYHMK) U KOHEYHAs! BEPIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Boruncienue koauuecTBa myTeil B HaIIpaBI€HHOM allUKINYECKOM rpade

2.5

Hepeso. Kopens, Bepmmna (y3en), nuct, pedpo (myra) nepeBa. Bricota nepeBa. Ilommepeso.
[Tpumeps! ucnonb3oBanus aepeBbeB. [lepebop BapuaHTOB ¢ MTOMOIIIBIO AepeBa

2.6

[TonsiTne MareMaTHYECKOW MOAENW. 3ajaudd, pellacMble ¢ IOMOLIBI0 MaTeMaTHYECKOIo
(KOMIIBIOTEPHOT0) MoJenupoBaHusl. OTIMUne MaTeMaTHYeCKONH MOJIENIM OT HATYpPHON MOJAENIU U OT
CJIOBECHOTO (JIMTEPATypHOI'0) ONMUCAHUS 00bEKTA

2.7

OTaIbl KOMITIBIOTCPHOI'O MOJACIUPOBAHHA: IIOCTAHOBKA 3aaa4yud, ITOCTPOCHHC MaTeMaTUIECKOMN
MOZCIIH, IMporpaMMHas peajin3anunsa, TCCTUPOBAHUC, MMPOBCACHUC KOMIIBIOTCPHOI'O 3KCIICPUMCHTA,
aHaJIn3 €ro pe3yyjbTaToOB, YTOUHCHHUEC MOICIN

ANTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

Pa30ouenue 3aJa4d Ha IMoJ3aJgaydu. CocraBieHue AJITOPUTMOB U IPOrpaMm C HCHOJb30BAHUCM
BeTBHeHHfI, UKJIOB W BCIIOMOTaTCJIbHBIX QJITOPUTMOB [Jid YIIPABJICHUA HWCIOJIHHUTCICM WA
APYTruMHA UCIIOJIHUTCIIIMU

32

Tabnuunble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBlieHHE U OTIaJKa IpOrpamm,
peaTM3yIOUNX TUIOBBIE ATOPUTMBI OOPAOOTKH OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB, HAa OJHOM U3
s36IK0B TIporpammupoBanust (Python, C++, Ilackanp, Java, C#, IIkonpHBIN ANTropUTMHYECKUI
SI3BIK): 3aII0JHEHUE YMCIOBOTO MAacCHBA CIy4ailHBIMHM YHMCIaMU, B COOTBETCTBUH € (pOpMyNoN MK
nyTéM BBOJA YHCENl, HaX0XJIEHHWE CYMMBI 3JIEMEHTOB MaccHBa, JMHEHHBIH MOUCK 3a/laHHOTO
3HaUEHUsl B MAacCHUBE, MOJCYET JJIEMEHTOB MACCHBA, YAOBIETBOPSIOIIUX 33JaHHOMY YCIOBHIO,
HaXO0X/I€HHEe MUHUMAJIBHOTO (MaKCUMaJIbHOTO0) 3jieMeHTa MaccuBa. COpTUPOBKa MacCHBa
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3.3

OO6paboTka MOTOKAa JAHHBIX: BBIYHUCICHHE KOJMYECTBA, CYMMBI, CPEIHEro apHu(METHYECKOro,
MHHHAMAJIBHOTO U MAaKCHMAJIBHOTO 3HAYCHHUS 3JIEMEHTOB MOCIIEA0BATEIbHOCTH, YAOBICTBOPSIONINX
3aJaHHOMY YCJIOBHIO

34

VYnpasnenue. Curnan. O6patHast cBsi3b. [lomydueHue cUrHaJoOB OT IHU(POBBIX NATYMKOB (KacaHus,
paccTosiHMA, CBeTa, 3BykKa M Apyroro). Ilpumepsl mcmonp3oBaHus MPUHLUIA OOpPAaTHOW CBSA3U B
cUCTeMax YIpaBJICHHUs TEXHUYECKUMHU YCTPOHCTBAMH, B TOM 4YHcie B poOortoTexHHKe. [Ipumepst
pPOOOTH3MPOBAaHHBIX CHUCTEM (CHCTEMa YIpPaBICHHUS MABMKCHHEM B TPAHCIIOPTHOW CHCTEME,
CBapoOYHas JIMHUS aBTO3aBOJIa, ABTOMATU3MPOBAHHOE YIPABICHUE OTOIICHHEM J0Ma, aBTOHOMHAs
CHCTeMa YIpPaBJICHHUs TPAHCIIOPTHBIM CPEACTBOM H JPYrHe CHCTEMBI)

HNHpopMalnOHHbBIE TEXHOJIOTHH

4.1

[Torsitne 00 SJCKTPOHHBIX TabmuIax. TUMBl AAHHBIX B sUEHKAX JIIEKTPOHHON TaOIHIIBL.
PenaktupoBanne u (opmatupoBanue Tabmaui. BerpoeHHbIE (QYHKIIMU [ MMOMCKAa MaKCHUMyMa,
MUHUMYMa, CYMMBI H cpefaHero apudmermdeckoro. CoOpTHpPOBKa IaHHBIX B BBIACICHHOM
nuana3one. [loctpoenue auarpamMm (rucrorpamma, KpyroBas AuarpaMma, TOYeuHas AMArpaMma).
Bo160p Tuna quarpammsl

4.2

[IpeoOpazoBanue ¢Gopmyn mnpu KonupoBaHuu. OTHOCUTENbHAs, aOCONIOTHAsT M CMEIIaHHas
azpecarus

4.3

VYciioBHBIE BBIYMCIECHUS B JJIEKTPOHHBIX Tabnmmax. CyMMuUpoOBaHHE U MOJACYET 3HAYCHHIA,
OTBEYAIOIUX 33JaHHOMY YycioBuio. OOpaboTka OonblMX HAOOpOB JaHHBIX. YuCiIeHHOE
MOJIEJIMPOBAHUE B 3JIEKTPOHHBIX TaOIUIIax

4.4

Ponp MHQOPMALIMOHHBIX TEXHOJIOTUH B Pa3BUTUU 3KOHOMUKU MHPA, CTPaHbl, peruoHa. OTKpbIThIE
oOpasoBatensHble pecypcbl. [Ipodeccun, cBsizaHHBIE ¢ MHPOPMATUKOM W HMH(OPMAIMOHHBIMHU
TEXHOJIOTUSIMH:  BeO-Iu3aiiHep, MPOTrpaMMUCT, pa3pabOTUYMK  MOOWIBHBIX  NPHIIOKEHHH,
TECTUPOBIINK, apPXUTEKTOp MPOrPaMMHOIO OOECHeueHus, CHEUUaIUCT IO aHalu3y JaHHbIX,
CUCTEMHBIN aJIMUHHACTPATOP

IIposepsiembie Ha OI'D no nndgopmaTuke TpedoBanus Kk pedyabtaram ocsoeHuss OOII OO0
g nposeaenus OI'D mo uMHPOpMATHKE HCIOJB3YyeTCsl MepeueHb (KOAU(PHUKATOp) MPOBEPSEMBIX

TpeboBanuii k pesynbraram ocBoeHus OOIT OO0 u nepeyeHb SJIEMEHTOB COJIEPIKaHUS.

Ilepeuenn (koaupukaTop) npoBepsieMbIX TpebGoBaHui K pesyabTaTam ocsoenus OOII 000

Kon

HpOBepﬂeMble TpeﬁoBaI—[l/lﬂ K NPEAMETHBIM pe3yJibTaTaM 0a30BOro YPOBHSI OCBOCHUSA

NPOBEPSIEMOT0 | OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus HA OCHOBE
TpeboBanuss | ®I'OC

1

3HaTh (MOHUMATB)

1.1

Brnanenne OCHOBHBIMH MOHATHAMHU: HH(OpMalUs, Iepefada, XpaHeHHe U o0paboTka
nH(pOpMalKH, aJTOPUTM, MOJIENh, HU(POBON MPOIYKT U UX UCIOJB30BAHUE ISl PEIICHUS
y4eOHBIX U MPaKTHUECKUX 3aja4

1.2 Branenve moHATHAME: BBICKA3bIBAHHE, JIOTUYECKAS OTIEpAITus, JOTHIECKOE BRIPAKEHNE
2 YMerhb
21 YMeHue onepupoBaTh €AMHUIIAMU H3MEPEHHUS MH(POPMAIMOHHOTO 00BbEMa M CKOPOCTH
' repeaadn JaHHBIX

YMenue 3anucblBaTh W CpaBHUBATh Ienble uuciaa or 0 go 1024 B pa3nmyHbIX
2.2 MMO3UIIMOHHBIX CHUCTEMaX CUYUCICHHS C OcHoBaHusMu 2, 8, 16, BBHIIOIHATH

apudmeTnyecKue oneparuy HaJ HUIMH
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2.3

YMeHue KoAupoBaTh U JIEKOJMPOBATH COOOIICHHUS M0 33JaHHBIM MpaBUJIaM; MOHUMaHHE
OCHOBHBIX TPHHIMIIOB KOAWPOBaHMSA HH(OPMALMHU Pa3IUYHONW NPUPOIBI: TEKCTOBOM,
rpaduuecKoii, ayano

24

YMeHHe 3aluChIBaTh JIOTMYECKUE BBIPAXKEHHUS C HUCIHOJIB30BAHUEM JIU3BIOHKIIUM,
KOHBIOHKIIMM W OTPULAHMS, ONPENEISTh WCTUHHOCTb JIOTUYECKUX BBIPAKEHUH, €CIU
U3BECTHBl 3HAUYEHUS HCTHMHHOCTH BXOJAIIUMX B HETO IEPEMEHHBIX, CTPOUTH TaOJIMIIBI
UCTUHHOCTU ISl JIOTMYECKUX BBIPAKEHUH; 3allMCBIBATH JIOTMYECKHE BBIPAXKCHMS Ha
M3y4aeMOM S3bIKE IIPOrPaMMHUPOBAHUS

2.5

YMeHue coCTaBIATh, BBIIOIHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHbBIE aJITOPUTMBI [
ynpasiaeHuss ucnoiaHutensimu (Yepenamka, YepTéXHUK M Jpyrue); co3gaBaTh U
OTJIaXKUBaTh IPOrpaMMbl Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlIkonbHbI AJTrOpUTMHYECKUN SI3BIK), peaM3yIONIUE HECIIOKHBIC
JITOPUTMBl OOPAaOOTKM YMCIIOBBIX JaHHBIX C HCIOJIb30BAHMEM LUKJIOB U BETBICHUH;
yMEHHE pa30uBaTh 3aJadd Ha MOJ33Jayd, HCIOJIb30BaThb KOHCTAHTHI, NEPEMEHHBIE U
BBIPQ)KEHUS PA3JIMYHBIX TUIOB (YMCIOBBIX, JOIMYECKHX, CUMBOJIbHBIX); aHAJIU3UPOBATh
MIPEAJIOKEHHBIM QJITOPUTM, OIPEACIATh, KAaKHE pe3yJbTaTbl BO3MOXHBI IPHU 33JaHHOM
MHO’KECTBE UCXOJHBIX 3HAUECHUN

2.6

VYMeHue 3anucaTth Ha HN3Yy4a€MOM A3BIKC IIPOrpaMMHUPOBAHHA aJITOPUTMBI IIPOBCPKU
ACIIUMOCTH OJHOI0 MOCJIOro 4Yucjia Ha AOpyroe, MNPOBCPKHW HATYypPaJIbHOI0 4YHCIa Ha
IMPOCTOTY, BBIACIICHUSA I_[I/I(bp N3 HATypaJIbHOI'0 4UCJid, ITIOUCK MAaKCUMYMOB, MUHUMYMOB,
CYMMBI YHCJI0BOH ITOCIEIOBATEILHOCTH

2.7

Branenune yMeHHeM OPHEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpe (BaisioBOi CHCTEMBI,
pabortath ¢ (aiuIOBOM CHUCTEMOW TIEPCOHAILHOTO KOMITBIOTEpAa C HCIOJIb30BAaHUEM
rpadudeckoro UWHTEpdeiica, a WMEHHO: CO31aBaTh, KONHPOBATh, IMEPEMEINaTh,
[IEpEUMEHOBBIBATb, YIAJATh U ApXUBUPOBATh (Qaillibl U KaTajaoru

2.8

Bnagenne  ymMeHMs MM W HaBbIKAMHM  HWCIIOJIb30BaHHMA  HMH(OPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH MAJisi TOMCKa, XpaHEHus, oOpabOTKM U Iepegadd H
aHaJIM3a pa3IMYHbIX BUJOB HH(OpMaLUU

29

YMmenue BbIOMpaTh CHOCOO MPEACTaBICHHs JaHHBIX B COOTBETCTBHHM C IOCTaBJICHHOMN
3amaueit (TaOauIbl, CXeMbl, TpadUKH, TUarpaMMbl) C UCIIOJTB30BAHHUEM COOTBETCTBYIOLIUX
MPOrPaMMHBIX CPEJICTB 00pabOTKHM JaHHBIX

2.10

Ymenue GopmanuzoBaTh U CTPYKTYPHPOBATh WH(MOPMAIINIO, HCIOIb3YS JIIEKTPOHHBIE
TaOIUIBl 711 00OpabOTKH, aHAIW3a U BU3yaJM3allii YHMCIOBBIX JAaHHBIX, B TOM YHUCIE C
BBIJIETICHUEM JHara3oHa TaOMUIbl U YHOPSAOYUBAHUEM (COPTHPOBKOI) €ro SJIEMEHTOB;
YMEHHE TIPUMEHSATH B AJICKTPOHHBIX TaOIUIaX (GOPMYITBI U pacuEéTOB C UCTIOJIB30BaHUEM
BCTPOCHHBIX  (YHKIWNA, aOCOTIOTHON, OTHOCHTEIBHOW, CMEIIAaHHOW  aJpecalluu;
UCIONIb30BaTh DJIEKTPOHHBIE TAOMUIBI JII YHUCICHHOTO MOJEIMPOBAHUS B MPOCTHIX
3aJla4ax U3 Pa3HbIX MPEAMETHBIX 00J1acTei

IlepeyeHb 371eMEHTOB COAep:KaHusl, NpoBepsieMbIx Ha OI'D mo nupopmaTuke

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

Hudposast rpaMoTHOCTH

1.1

@aiinbl 1 nanku (karanoru). [IpuHuKnel noctpoenus ¢aiioBsix cucteM. [lonHoe ums ¢aiina
(mankm). [1yTs k ¢aiiny (manke). Pabora ¢ daitiamu 1 karamoramMu cpeicCTBaMH OTEPAITMOHHOMN
CHCTEMBI: CO3/I1aHUE, KOMHMPOBaHUE, MEpeMeIleHUe, MeperMEeHOBaHNE U yaaleHue (aiiaoB u
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nanok (kataynoroB). Tumsr daitnos. CoiicTBa daitnos. dDaiinoBeiit MmeHemxkep. [louck daitnos
CpeACTBaMU ONEPAITMOHHON CHCTEMBI

1.2

OO0benHeHne KommbloTepoB B ceTh. Ceth MHTepHeT. BebO-crpanuia, BeO-caiir. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [lonck mHpOpMauy MO KIFOYEBBHIM
CJIOBaM H IO u300pakeHuro. JlocToBepHOCTh MH(pOpMaluu, noaydeHHod u3 MatepHera. IP-
aapeca y31m0B. CeTeBoe XpaHEHHUE TaHHBIX

Teoperuueckrne 0CHOBbI UHPOPMATUKHI

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTH ONUCaHUS HENPEPBIBHBIX OOBEKTOB M IPOILIECCOB C
ITOMOUIBIO JUCKPETHBIX JAHHBIX.

CumBoi. Andasut. MomHocts andaburta. J[Bowunsiii andaBut. KoaudecTBO BCEBO3MOKHBIX
clIOB  (KOJOBBIX KOMOWHAIMi) (UKCUPOBAHHOW JJIMHBI B  JBOUYHOM  ajdaBuTE.
[IpeoOpazoBanue mroboro andaButa K ABouYHOMY. KoOIMYECTBO pa3iMUYHBIX CJIOB
(bUKCUPOBaHHOH UTMHBI B ali(haBUTE OMPEAETIEHHON MOIIIHOCTH.

KoaupoBanue ciMBOIOB OJHOTO andaBUTa ¢ MOMOIIBI0O KOJAOBBIX CIOB B ApYyroM andasure,
KoJoBass ~ Ta0nmia, JekoxupoBaHue. KoawpoBaHWE  TEKCTOB. PaBHOMEpHBIM  KOII.
Hepasuomepnsrii koa. Konuposka ASCIIL. BoceMuOutHbIe KOTupoBKU. [ToHATHE 0 KOAMPOBKaX
UNICODE. [lexogupoBanue COOOLIEHM €  KCIOJb30BAaHUEM  PaBHOMEPHOIO U
HepaBHOMepHOro koaa. UHdopmannonusiii 00bEM TeKCTa

22

WNudopmannonnsiii 006EM gaHHBIX. BUT - MUHMMaNbHAs eIWHUIA KOJINYEeCTBA HH(OPMAIIIH -
IBOWYHBIN paspsa. Exununsl mamepeHuss MHGOpManuMoHHOro obobéma JnaHHBIX. but, OailT,
Kui100aiT, MerabaiT, ruradaiir. CKopocTh nepeiayn JaHHbIX. ENMHUIBI CKOPOCTH mepeaadn
JAHHBIX

23

Koauposanue nsera. L{BeroBsie monenu. Monens RGB. ['myOuna kogupoBanus. [Tanutpa.
PactpoBoe u BekTopHOE TipeacTaBienne nobpaxenuit. [lukcens. Onenka HHPOPMAITMOHHOTO
00BEMa rpaduuecKkux JaHHBIX IS PACTPOBOTO U300paKEHHS

24

KomupoBanue 3Byka. Pa3psimHocTs 1 yactoTa 3amucu. KonmdecTBo KaHaIOB 3aIHCH.
OrneHKa KOJMYECTBEHHBIX MAapaMeTPOB, CBSI3aHHBIX C MPEJICTABICHUEM M XPAaHEHHEM 3BYKOBBIX
(aiinon

2.5

Hemno3umonnsle U MO3UIMOHHBIE cUCTeMbl cunciieHus. Andasut. OcHoBanue. Pa3sépuyras
dbopma 3ammcu uucna. [lepeBon B NECATUYHYIO CHCTEMY YHCEN, 3alMUCaHHBIX B JIPYTHUX
CUCTEMAaX CUHCJICHHUS.

Pumckas cucrema cuncieHus

2.6

JBonunas cucrema cumucienus. [lepeBos nenbix uncen B npeaenax ot 0 mo 1024 B nBonyHyo
cucteMy cuucieHus. Bocbmepuunas cucrema cuucienus. [lepeBog uucen M3 BOCbBMEPUUYHOMN
CHUCTEMBI B JIBOMYHYIO U JICCITHYHYIO cHUCTeMbl U oOpaTHo. lllecTHanmnarepudnas cuctema
cunciienus. [lepeBos uncen U3 MIECTHAIUATEPUYHON CUCTEMBI B IBOMYHYIO, BOCbMEPUUHYIO U
JNECATUYHYI0 CHCTEMBI M O00paTHO. ApudMeTHUecKHe OIepandd B JIBOUYHOM CHCTEME
CUMCJICHUS

2.7

Jlornueckue BbICKa3bIBaHUA. Jlormyeckne 3HA4YEHHsS BBICKA3bIBAaHUW. OJIEMEHTAPHbIE U
COCTaBHbIE BBICKa3biBaHUA. Jlornueckue omnepanuu: <«uW» (KOHBIOHKIHS, JIOTHYECKOE
YMHOXXEHHE), «HIH» (TU3BIOHKIHS, JIOTHUYECKOE CIIOKEHHE), «HE» (JOTHYECKOe OTPUIIAHHE).
[Ipuopurer noruueckux omneparuil. OmnpeneneHre UCTUHHOCTU COCTaBHOTO BBICKA3bIBAHUS,
€CJIM W3BECTHHI 3HAYEHUS WCTUHHOCTH BXOJANIUX B HETO DJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlormueckue BeIpakeHus. [IpaBuna 3ammcu JOrW4YecKuX BbIpaxeHuil. [locTpoenue Tadbmuil
WCTUHHOCTH JIOTUYECKUX BbIPaKEHUI
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2.8

Jloruueckue 3neMeHTH. 3HAKOMCTBO € JJOTHYSCKHUMU OCHOBAMU KOMIIBIOTCPA

2.9

HenpepsiBabie U quckperHbie mojenu. Mmurtanuonusie moaenu. Mrposeie moaenu. OueHka
a/IeKBaTHOCTU MOJIEIM MOJIETUPYEMOMY OOBEKTY U LEJISIM MOACTUPOBAHUS

2.10

Tabnmuunbie mMonmenu. Tabmuma kak mpenacTaBieHHe oTHomEHHs. baszbl nanHbix. OTOOp B
TabJIUIE CTPOK, YAOBIETBOPSAIOLINX 33JAaHHOMY YCIIOBHIO

2.11

I'pad. Bepumna, pedbpo, nyts. OpreHTUPOBaHHBIC U HEOPUEHTUPOBaHHBIC rpadsbl. J[uHa (Bec)
pebpa. BecoBas wmarpuma rpada. [nmna nyrta Mexnay BepmuHamu rpada. [lomck
onTUMaNIbHOrO MyTH B Tpade. HavanpHas BepiimHa (MCTOYHUK) U KOHEYHAs! BEPIIMHA (CTOK) B
OpPHEHTUPOBAHHOM rpade. Brruncienne kKonuyecTBa MyTe B HANPABICHHOM allMKIMYECKOM

rpade

2.12

Hepeso. Kopenb, BepmmHa (y3en), 1uct, pedbpo (myra) mepea. Beicora mepesa. [lommepeso.
[Tpumeps! ucnonp30BaHus AepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO JiepeBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

CpoiictBa anroputma. CrocoObl 3amuicu anropuTMma (CIOBECHBIH, B BHIE OJIOK-CXEMBI,
porpamma).

CocraBieHne anrOpUTMOB U TPOTPaMM C HCHOJB30BAHWEM BETBICHH, IHMKIOB U
BCIIOMOTaTENBHBIX ~AITOPUTMOB sl ympasieHus wucnonHureneM (Pobor, UYepemnamika,
YepTExHUK U Jpyrue). BeimonHeHne anropuTMoB BpYYHYIO U Ha KOMIIBIOTEpE

32

Azpik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbBII ANTOPUTMUAYECKUMA
S3bIK).

Cucrema nmporpaMMHUpPOBAHUS: PETAKTOP TEKCTa MPOrpaMm, TPAHCIISATOP, OTIIATIUK.
[lepemennas: tur, umsi, 3HaueHue. Llenbie, BelecTBEHHbIE U CUMBOJIBHBIE IEPEMEHHBIE.
Omnepatop mnpucBanBaHUsA. ApUPMETHUECKUE BBIPAXKEHUS M TOPSAOK HMX BBIYUCICHUS.
Onepanuu ¢ HENbIMA YUCIAMH: LEIOYUCIEHHOE JIEJIEHUE, OCTaTOK OT JejieHus. BeTBieHus.
CocraBHble  YCJOBUS  (3aIUCh  JIOTHYECKHUX  BBIPAKEHHM Ha  H3y4aeMOM  SI3BIKE
nmporpaMMupoBanus). Haxoxnenne MUHIMYMa

Y MaKCHUMyMa U3 JIBYX, TPEX U 4eThIPEX uncen. Pemenne KkBaipaTHOTO ypaBHEHU S, HMEIOIIETO
BelecTBeHHbIE KOpHH. [{uki ¢ ycnoBueM. AnroputM EBkinia s HaxoxaeHHs] HAHOOIbIIEro
oluiero nenuTens JByX HaTypalbHbIX 4yuced. Pa3OueHue 3amucu HaTypalbHOrO 4HcCia B
MO3UIIMOHHON cHCTeMe C OCHOBaHHEM, MEHBIIINM UK paBHBIM 10, Ha oTHenbHBIC ITUGPHL. [k
C TIepeMEHHON. ATOPUTMBI TPOBEPKHU JEITMMOCTH OJIHOTO IIEJIOTO YKCiIa Ha IPYroe, MPOBEPKHU
HaTypaJibHOT'O YUCJIA HA MPOCTOTY

3.3

OO0paboTka cCUMBOJIBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBbIE) mepeMeHHble. [locuMmBoIbHAsS
o0paboTka cTpok. [Tocu€r 4acTOThI MOSIBICHHS CHMBOJIA B CTpOKe. BeTpoeHHble pyHKIMM 15
00paboTKHU CTPOK

34

OHpe,Z[CJ'ICHI/IC BO3MOJXHBIX PC3YJIbTATOB pa6OTLI aJIropuTMa 1npu JaHHOM MHOXKXCECTBC BXOJHBIX
JaHHBIX, OMPEACIICHUE BO3MOKXHBIX BXOAHBIX JAHHBIX, IPUBOAAINNX K JAHHOMY PE3YJIbTATy

3.5

TaOnuunble BenmuuuHbl (MaccuBbl). OpHomepHble MaccuBbl. (CocTaBleHHE U OTJaAKa
IpPOrpamMM, PEeaTU3yIOLINX THUIIOBBIE aITOPUTMbI 00paObOTKH OJJHOMEPHBIX YHCIIOBBIX MACCHUBOB,
Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonpHbrii
AnroputMuyeckuil  SI3bIK): 3alOJHEHHME YHCIOBOTO MacCHBa CIydallHBIMM UHUCJIAaMH, B
COOTBETCTBUH C (GOPMYJION WK MyTEM BBOJIAa YHMCEIl, HAXOXJAEHUE CYMMbI 3JIEMEHTOB MacCHBa,
JUHENHBIA TOWCK 3aJaHHOIO 3HAYEHUs B MAacCHUBE, IOACUYET DIIEMEHTOB MaccHBa,
YAOBJIETBOPSIONUIUNX 33JaHHOMY YCJIOBHIO, HaxOXIEHHE MHHHUMAJIbHOTO (MaKCHUMAaJIbHOTO)
anemeHTa MaccuBa. CoptupoBka MaccuBa. OOpaOoTka TOTOKa JaHHBIX: BBIYUCICHHE
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KOJINMYCCTBA, CYMMbI, CpPCIHCTO apnq)Meanecxoro, MHHHMAJIBHOIO W MAaKCHUMAJIBbHOTI'O
3HAYCHH SJICMCHTOB ITOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3a1aHHOMY YCIIOBHUIO

3.6

Vnpasnenune. Curnan. OOparHas cBs3b. [lomyueHue curHamoB OT IMQPOBBIX JATYMKOB
(HampumMmep, KacaHMs, pPAcCTOSIHUS, CBeTa, 3ByKa). [Ipumepbl HCIIONB30BaHMS MPUHLUIA
00paTHOM CBSI3U B CUCTEMAax YIPaBICHUS TEXHUYECKUMHU YCTPOMCTBAMH C IOMOILBIO JATYHKOB,
B TOM YHCJIE B POOOTOTEXHUKE

NudopmaninoHHble TEXHOJIOTUN

4.1

TexkcToBblE TOKYMEHTBI M UX CTPYKTYpHBIE 3JE€MEHTHl (CTpaHula, ad3all, CTpOKa, CJIOBO,
CHUMBOIN).

TexcToBbIN poIIECCOP - UHCTPYMEHT CO3/IaHusl, PeIaKTUPOBaHUS U (POPMATUPOBAHUSI TEKCTOB.
[IpaBmia nHabopa Tekcra. PemaktupoBanue Tekcra. CpoiictBa cuMBonioB. Ilpudrt. Tumsl
upudToB (pybaeHsie, ¢ 3aceukaMu, MOHOIIUPUHHBIE). [lomy)UpHOE 1 KypCUBHOE HauepTaHUE.
CpoiicTBa a03aleB: TpaHUILl, a03alHBIA OTCTYN, WHTEPBaJ, BbIpaBHUBaHHUE. [lapamerpsl
ctpanunpl. CruneBoe ¢(opmarupoBanue. CTpyKTypupoBaHHe HH(OpPMALUU C TOMOIIbIO
CIUCKOB U Tabiui. MHoroypoBHeBble ciucku. JloOaBieHre Tabiuil B TEKCTOBBIE IOKYMEHTHI.
BceraBka wu300paxeHHil B TEKCTOBbIE JOKYMEHTHl. (OO0TekaHHE HW300paKEHH TEKCTOM.
BritroueHre B TEKCTOBBIN JJOKYMEHT JauarpaMm, Gopmys, HyMepamuy CTPaHUI], KOJIOHTHTYJIOB,
CCBUJIOK U JPYTHUX 3JIEMEHTOB

4.2

PactpoBble pucynku. Mcnonb3oBanue rpaduuecKkux NpuMUTHBOB.

Omnepanuu pelakTUpOBaHMs rpaduuecKux OOBEKTOB, B TOM uHcie LU(MPOBBIX (oTorpaduii:
W3MEHEHHE pa3Mepa, oOpe3ka, IMOBOPOT, OTpakeHHe, pabora ¢ objacTaMu (BBIIEICHUE,
KOIIMPOBAaHUE, 3aJMBKa I[BETOM), KOPPEKLHMs IIBETa, SPKOCTH M KOHTPACTHOCTHU. BekTopHas
rpaduka. Co3jaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEJICTBAMHU TEKCTOBOTO IIpoLieccopa
WIN APYTUX IporpaMM (mpuiioskeHuil). Jlo0aBieHne BEeKTOPHBIX PUCYHKOB B IOKYMEHTHI

4.3

[ToarotoBka MynbTHMEIUWHBIX mpe3eHTanmit. Craiin. Jlob6aBneHue Ha ciaiia TekcTra u
n3o0paxenuil. Pabora ¢ HeckonpkuMHu ciaiiamu. JloOaBneHue Ha ciai]l ayJMOBH3yaJIbHBIX
JNaHHBIX. AHUManus. [ unepccpuiku

4.4

Tunbel gaHHBIX B siYEWKaxX OJJICKTPOHHOW Tabmuiel. PemaktupoBanue u QopmaTtupoBaHUE
tabmui. BerpoeHHble GYHKIMHM A7 MOMCKAa MakCUMyMma, MHHHUMYMa, CyMMBI U CPEIHEro
apudmernyeckoro. COpTUpPOBKA JAaHHBIX B BBIJCICHHOM auaria3one. [loctpoeHue muarpamm
(rucTorpamMma, KpyroBas auarpamma, TOYe€dHas [auarpamma). BpiOop Tuma guarpammebl.
[IpeoOpazoBanne dopmyn mnpu komupoBanuu. OTHOCHUTENbHAs, aOCONIOTHAs M CMeENIaHHas
aapecanus

4.5

YCOBHBIE BBIYUCICHUS B JJIEKTPOHHBIX Tabnumax. CyMMHUpOBaHWE U TOJACYET 3HAYCHUI,
OTBEYAIONINX 3aJaHHOMY ycioBur. OOpaboTka OonbmuX HAOOPOB MaHHBIX. UuCIeHHOE
MOJICTTUPOBAHUE B 3JICKTPOHHBIX TaOJIHIIAX

TemaTnyeckoe NJIaHUPOBaHUE
7-i1 ky1ace

Ne
n/n

HanMeHOBARME KoJsnuyecTBo yacoB

pasaesoB H  TeM
NPOrpaMMblI Bcero

JJleKTpoHHble  (undpoBbIe)

Koutposbubie | [IpakTuieckne | ogpazoparesbHbie pecypebl
padoThI padoThI

Pazn

en 1. LHudposas rpaMOTHOCTH

1.1

Komnerorep -2 bubnuotexa [HOK
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YHUBEpCAITbHOE https://m.edsoo.ru/7t41646e
YCTPOMCTBO 00pabOTKHU
JTAHHBIX
bubnuoreka HOK
1.2 | Tporpamupl u ameie |4 https://m.edsoo.ru/7f41646e
bubnmoreka LHOK
1.3 | KommpiorepHsie ceti 2 https://m.edsoo.ru/7f41646e
Hroro no pazgeny 8

Paznen 2. Teopernueckue OCHOBBI HH(OPMATUKH

2.1 E:(;})S;)AT;E;;HHHG ' 2 bubmmorexa LOK
' https://m.edsoo.ru/7f41646e
MIPOLIECCHI
29 [IpencraBnenue 9 bubnuoreka LHOK
| uHpopmanuu https://m.edsoo.ru/7f41646e

Hroro no pazneny

11

Paznen 3. adopmarnimoHHbIe TEXHOJIOTHH

3.1 | TexcroBble TOKYMEHTHI |6 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41646e
39 Komnrelorepnas 4 bubnmnorexka HOK
| rpaduxka https://m.edsoo.ru/7f41646e
33 MynbTMeIuiiHbIE 3 1 bu6muoreka [JOK
" | npe3eHTanuu https://m.edsoo.ru/7f41646e
Hroro no paszneny 13
bubnunorexa [IOK
Hosropenne 2 ! https://m.edsoo.ru/7f41646e
OBUIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOTPAMME
8-ii ki1acc
KosmuecTBo yacos
Ne H;‘;r;g:Ba:“eTeM JJIeKTPOHHBIE (uugposbIe)
w/mn|P Beero Kountposbubie | [IpakTHYecKHe | ggpazosaresbHbIe pecypeh
NporpaMMel padoThI padoThI

Paznen 1. Teopernueckue 0cHOBBI HH(YOPMATUKH

11 CucremMsl 6 1 bubnuoteka [HOK
" | cuncneHus https://m.edsoo.ru/7f418516
12 |warowammcerot |6 | uGmiorex LOK
' https://m.edsoo.ru/7f418516
JIOTUKU
Hroro no pazgeny 12
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Paznen 2. Anroput™Mbl U IporpaMMHUPOBaHUE

Hcnomuurenu u
51 |2IrOpPUTMBL. 10 1 bubnuoTeka [HOK
" | AnroputmMudeckue https://m.edsoo.ru/7f418516
KOHCTPYKLUU
29 SI3BIK 9 bu6mmoreka [IOK
"~ | nporpaMMupOBaHus https://m.edsoo.ru/7f418516
723 Ananms ) bubmuoreka [JOK
" | anropuT™MOB https://m.edsoo.ru/7t418516
Hroro no pazneny 21
TMoBTopeHe 1 bubmuoreka [JOK
P https://m.edsoo.ru/7418516
OBILEE
KOJIMYECTBO
YACOB I10 34 3 0
[MPOTPAMME
9-ii Ky1ace
HanMeHOBAHME KoanuectBo yacos
Ne A31CIIOB " Tem JuiekTpoHHbIe (uHMdpoBHIE)
wm | P Beero Kontpoarneie | [IpakTiieckue | ggpasoBarenbHbie pecypesl
nporpamMMbl paboThI paboThbI
Paznen 1. Lludposast rpaMOTHOCTH
['moGanpHas CeTh
11 WNHTepHeT u cTpareruu 3 bubnuoreka [HOK
' 0€301aCHOTO  MOBE/ICHUS https://m.edsoo.ru/7f41a7d0
B HEMl
1.2 EE?I)%TaMa MOHHOM ’ 3 brbmorexa LOK
’ pMan https://m.edsoo.ru/7f41a7d0
IIPOCTPAHCTBE
Hroro no pazgeny 6

Paznen 2. Teopernueckue OCHOBBI HH(OPMATUKH

21 MopaenupoBanue Kak 3 1 Bubnuoreka LHOK
’ METO/I TIO3HAHUS https://m.edsoo.ru/7t41a7d0
Uroro no pazgeny 8

Paznen 3. Anroputmsl 1 porpaMmMupOBaHUe

31 Pa3zpaboTka anropuTmMoB 6 1 bubmuoteka [IOK
' U TIporpamm https://m.edsoo.ru/7f41a7d0
bubmmorekxa [IOK
3.2 | Vnpasierue 2 https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8

28




Paznen 4. UadopManiioHHbIE TEXHOJIOTUH

bubnunoteka LIOK
41 | Onexrpornbie Tabmuupt | 10 https://m.edsoo.ru/7f41a7d0
v [fbopsmonme | .
) https://m.edsoo.ru/7f41a7d0
COBPEMEHHOM 00IIIeCTBE
Uroro no pazaeny 11
TOBTODCHIE 1 but6mmoreka [IOK
p https://m.edsoo.ru/7f41a7d0
OBUIEE KOJIMYECTBO 34
YACOB I10 [TPOTPAMME
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