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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo WHGpOpPMATUKE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMsS COCTAaBICHAa HAa OCHOBE
TpeOOBaHUII K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbIXx B PI'OC 00O, a Taxxke denepaibHoil paboueil mporpaMMbl BOCTUTAHUS.

[Iporpamma no nnpopmaruke Ja€T MpeacTaBiIeHHE O LENsAX, 001Ieil cTpaTeruu 00y4yeHus, BOCIIUTaHUS U
pa3BUTHsL OOYYArOIIMXCS CpPEACTBAMH HWHQPOPMATHUKKM Ha 0a30BOM YpOBHE, YCTAHABIUBAET O0s3aTeIbHOE
MPEeIMETHOE CoJIepKaHue, MPeayCMaTPUBAET €ro CTPYKTYPUPOBAHUE M0 pa3jiesiaM U TeMaM.

[Tporpamma 1o HHGOpPMATUKE OMPEEIseT KOTMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKU Y4eOHOTO
MaTepuana Ui KaKIOro rofa M3y4YeHHs, B TOM YHUCIE JJIsS COJACPXKATEIbHOTO HAIOJHEHUS Pa3HOro BHUAA
KOHTPOJIS (IPOMEKYTOUHON aTTeCTallui 00YJarOIUXCsl, BCEPOCCHUICKHUX MPOBEPOYHBIX PaOOT, rOCy1apCTBEHHOM
WUTOTOBOM aTTECTAINH).

[Iporpamma mo wuHpOpPMATHUKE SBISETCS OCHOBOW JUISI COCTAaBJICHHS ABTOPCKUX YYEOHBIX IPOTPaMM,
TEMaTUYECKOI0 IUIAHUPOBAHUS Kypca YUUTEIIEM.

Lensamu u3ydeHuss ”HPOPMATUKU HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs SBISIOTCS:

(dbopMUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
MHPOPMATUKH, TOCTHKEHUSAM Hay4YHO-TEXHUYECKOTO MPOrpecca U 0OIECTBEHHONW MPAKTUKH, 32 CYET Pa3BUTHUS
npeJcTaBieHui 00 nHGOpMaMU Kak 0 BaKHEHIIIEM CTPaTETHYeCKOM pecypce pa3BUTHUS JINYHOCTH, TOCYIapCTBa,
o01ecTBa, MOHUMAaHHS POJIM HHPOPMALMOHHBIX MPOLECCOB, HHYOPMAIIMOHHBIX PECYPCOB U MH(POPMAITHOHHBIX
TEXHOJIOTHI B yCIOBUAX U(PPOBOIi TpaHcHopMau MHOTUX cep )KU3HU COBPEMEHHOT'O OOIIIeCTBA;

o0ecriedeHrne yCIIOBH, CITIOCOOCTBYIOIIMX PA3BUTHIO aJTOPUTMHUYECKOTO MBIIIICHUS KaK HEO0OXOIMMOTO
yCIOBUSl MPOQECCUOHANBHON NEATEIBHOCTH B COBPEMEHHOM WH(GOPMAIMOHHOM OOIECTBE, MPEAINOIararoniero
CIIOCOOHOCTHh OOyuYaromerocsi pa3ouBaTh CIOXKHBIE 3a7adyd Ha OoJiee MPOCThIe MOA3a/Ja4yH, CPaBHUBATH HOBBIC
3aJlauM ¢ 3aJja4aMi, peIIEHHBIMU paHee, ONPeeNsITh ary Ui JOCTHKEHHsI pe3yJibTaTa U TakK Janee;

(dbopMHpoBaHHE W pa3BUTHE KOMIIETEHIIMHA OOYYaIOIMXCS B OOJACTH HWCIOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHi, B TOM 4MCIE 3HAHUH, YMEHHIl M HaBBIKOB pPabOThI ¢ HH(pOpMalUeH,
NPOTPAMMHUPOBAHMS, KOMMYHHUKAIlMM B COBPEMEHHBIX HH(POBBIX cperax B YCIOBUSX OOECIeUYeHUs
nH(pOPMaIMOHHON 0€30MaCHOCTH JIMYHOCTH 00yUaIoIIerocs;

BOCIIUTAaHHE OTBETCTBEHHOT'O M HW30MPATEIHHOTO OTHOIIEHUS K MH(POPMALUU C Y4ETOM TNPABOBBIX H
ATHUYECKHUX acCleKTOB e€ paclpoCTpaHEHHs, CTpEeMJIEHHS K MPOJODKEHHIO o0pa3oBaHus B o0jacTu
MH(POPMALMOHHBIX TEXHOJIOTHH W CO3WAATEIILHOW JIEATENIbHOCTH C NMPUMEHEHHEM CpeACTB MH()OPMAIIMOHHBIX
TEXHOJIOTHH.

WNudopmarnka B OCHOBHOM 0011eM 00pa30BaHUM OTPAKaALT:

CYITHOCTh HMH(QOPMATHKU KaK HAYYHOW JUCHUIUIMHBI, W3y4Yalollell 3aKOHOMEPHOCTH MPOTEKaHUS H
BO3MOYKHOCTH aBTOMAaTH3aIMH WHPOPMALMOHHBIX IPOLIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE 00JaCTH TNpUMEHEHUS HWHQPOPMATHKH, TMpexaAe Bcero HHGOOPMAIMOHHBIE TEXHOJIOTHH,
yIpaBJIeHUE U COLUATIBHYIO chepy;

MEXIUCIUIUTMHAPHBIA XapakTep HH(POPMATHKN U UHPOPMALMOHHON AEATEIbHOCTH.

W3yuenne wuH(GOPMATHKH OKa3bIBaeT CYIIECTBEHHOE BIHMSHHE Ha (OPMHPOBAHHUE MHPOBO33PEHHS
00y4aloIIerocs, ero KU3HEHHYIO MO3UIINIO, 3aKJIaJIbIBA€T OCHOBBI MOHUMAHHUSI IPUHIUIIOB ()YHKIIMOHUPOBAHHUS
¥ WCIIOJIb30BaHMsS HMH()OPMAIIMOHHBIX TEXHOJIOTHH Kak HEOOXOIUMOTro HWHCTPYMEHTa IPAKTHYECKH JIF0OOU
JEeSTeNbHOCTH U OJHOTO M3 HauOoliee 3HAUMMBIX TEXHOJIOTHYECKUX JOCTHXKEHUH COBPEMEHHOW IMBHIIM3AIIMU.
MHorue mpeaMeTHbIE 3HAaHUS M CIIOCOOBI JICATEIIFHOCTH, OCBOCHHBIC OOYYArOIIMMUCS TIPH H3YYCHHUU
MHPOPMATUKH, HAXOIAT NMPHUMEHEHHE KaK B paMKax o00pa30BaTEeIbHOTO Ipolecca NpU HM3YYEHHH APYTHX
MpEeIMETHBIX 00JIacTeil, TaK M B UHBIX JKU3HEHHBIX CHUTYyalUsX, CTAHOBSATCS 3HAYUMBIMHU Ui (POPMUPOBAHUS
Ka4yecTB JINYHOCTH, TO €CTh OPUEHTUPOBAHbBI Ha (POPMUPOBAHNE METANPEIMETHBIX U IMYHOCTHBIX PE3YJIbTAaTOB
oOy4eHws.

OcHoBHbIE 33/1a4H yueOHoro npeamera «MHpopmaTika» — chOpMHUPOBATH Y O0YUAIOIIUXCS:

MOHMMaHWE TIPUHIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBaHHSA OOBEKTOB IHM(POBOTO OKPYKEHUS,
NpeJCTaBiIeHUss 00 WCTOPUM M TEHIACHUMAX pPa3BUTHUA HH(OpPMATHKH mepuoja HuppoBO TpaHCPOpMaLUU
COBPEMEHHOTO OOITIECTBA;

3HAHUs, YMEHUS M HaBBIKM IPAaMOTHON MOCTAHOBKH 337124, BO3HUKAIOIINUX B IPAKTUYECKOHN 1EATEIILHOCTH,
IUTSL MIX PEIICHUS C MTOMOIIBI0 HHPOPMAIIMOHHBIX TEXHOJIOTHH, YMEHHUS M HABBIKH (DOpPMaTM30BaHHOTO OMTUCAHUS
MIOCTaBJICHHBIX 33]a4;

0a3oBbie 3HaHUS 00 WH(POPMAIMOHHOM MOJCIUPOBAHWHM, B TOM YHCIE O MaTeMaTHYECKOM
MOJICJIUPOBAHHH;



3HAaHUE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp M yMEHUE NPUMEHSTh 3TU 3HAHMUA S MOCTPOCHHS
JITOPUTMOB PEIICHHS 33]1a9 TI0 UX MaTeMaTHUYECKUM MOJICIISIM;

YMEHUS M HaBBIKH COCTABJICHUS MPOCTHIX MPOrPaMM I10 MOCTPOSHHOMY JITOPUTMY Ha OJJHOM M3 S3BIKOB
MIPOTPAaMMHUPOBAHUSI BRICOKOTO YPOBHS;

YMEHUS M HaBBIKM A(P(PEKTUBHOTO HCIOIB30BAaHUSA OCHOBHBIX THUIOB NPUKIAIHBIX TPOrpaMm
(IpuITOKEHMIA) 00IIET0 Ha3HAYCHUSI M MH(OPMAIIMOHHBIX CHCTEM JUISl PEIICHHS C MX TIOMOIIBIO MPAKTHYECKUX
3ajad, BiaJeHWE Oa30BBIMH HOpMaMHM WH(POPMALMOHHOW S3TUKM W TpaBa, OCHOBAMH HH()OPMAIIMOHHON
0e30IacHOCTH;

YMEHHE TPaMOTHO WHTEPIPETUPOBATh PE3YJIbTAaThl PEHICHUS MPAKTHYECKUX 3aad C IOMOIIBIO
WH(POPMAIMOHHBIX TEXHOJIOTUH, IPUMEHSTH ITOJTy4YCHHBIE PE3yJIbTAThl B TPAKTHYCCKON JIEATEILHOCTH.

Hemn u 3amaun u3ydeHUs: WHGOPMATHKM HAa YPOBHE OCHOBHOIO OOIEro 0oOpa3oBaHUs OIPEIEINSIOT
CTPYKTYpPY OCHOBHOTO COJICpXaHHUsl y4eOHOTO MpeIMeTa B BHJIC CIEAYIOIINX YEThIPEX TEMATUICCKUX Pa3ICIIOB:

u¢poBasi rPaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HH(DOPMATHKH,

JITOPUTMBI U IPOTPAMMHPOBAHUE;

WH(POPMALMOHHBIC TEXHOJIOTHH.

Ha wusydenue mHdpopmaruku Ha 0azoBoM ypoBHe orBoautrcsi 102 waca: B 7 kimacce — 34 uaca (1 uac B
Heneno), B 8 kiacce — 34 vaca (1 gac B Henenio), B 9 kitacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA

7 KJIIACC

udpoBasi rpamoTHOCTH

Komnblorep — yHnBepcajabHOe yCTPOHCTBO 00pad0TKH JaHHBIX

KommbioTep — yHUBepcallbHOE BBIYHCIUTEIBHOE YCTPOMCTBO, padoTaroliee MO MporpaMme. THIIbI
KOMITBIOTEPOB: TIEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPBI, CYNEPKOMIIBIOTEPHl. MOOHIbHBIE
YCTpOICTBA.

OcCHOBHbBIE KOMIIOHEHTHI KOMIIbIOTEpa M UX HaszHadueHue. [Ipomeccop. OmepaTuBHas U JOJITOBPEMEHHAs
namsiTh. YCTpoicTBa BBoJa W BbIBOAa. (CeHCOpHBIM BBOJ, AATYUKU MOOMIIBHBIX YCTPOWCTB, CpeICTBa
OMOMETpHUYECKON ayTeHTU(UKAITUH.

Hctopusi pa3BuTHS KOMIIBIOTEPOB U HporpamMmHoro obOecrneueHusi. [lokosieHHs KOMIIBIOTEpOB.
CoBpeMeHHbIE TEHJEHIIMH Pa3BUTUS KOMIIbIOTEPOB. CylepKOMIBIOTEPHI.

[TapanyenpHble BEIUACICHUS.

Ilepconanbubiii koMmbtoTep. IIponeccop M ero XapakTepUCTUKHM (TaKTOBas YacTOTa, pa3psiAHOCTD).
OnepatuBHas mamsTh. JlodroBpeMeHHass MamsTh. YCTpoilcTBa BBOAa W BbIBOJA. OOBEM XpaHUMBIX JaHHBIX
(omepaTuBHAs TaMSATh KOMITBIOTEpA, KECTKUN U TBEPIOTENbHBIM JHUCK, MOCTOSHHAS MaMATh cMapTdoHa) U
CKOPOCTb JOCTYIIA JUISl pa3JINYHbIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MacHOCTH U paBUJia pabOThl HA KOMIIBIOTEPE.

IIporpaMmmbl ¥ 1aHHBbIE

[Tporpammuoe oOecrnieuenne KommbioTepa. [lpukmagHoe mnporpammuoe obecneuenne. CucTeMHOeE
nporpaMMHoe obecriedenre. CucreMbl mporpamMmupoBaHus. I[IpaBoBas oxpaHa TMporpaMM U JIaHHBIX.
Bbecrnatablie u ycioBHO-0ecTuIaTHBIE TpOorpaMMbl. CBOOOIHOE MMPOTPaMMHOE O0ECTICUeHUE.

@aiinel 1 manku (katanoru). [IpuHnunbel moctpoeHus ¢aitnoBeix cucteMm. IlomHoe ums ¢aiina (mamku).
[Tyt x ¢aitny (mamke). PaGora ¢ Qaiimammu u KaTajoramu CpeICTBAMHU ONEPAIIMOHHON CHUCTEMBI: CO3JIaHHE,
KOMUpPOBaHUE, MepeMellleHue, NMepeuMEeHOBaHNEe U yJaneHue ¢ailioB u mamok (karaioroB). Tumbl (aiiios.
CoiicTBa daitioB. XapakrepHble pa3Mepsl (paiiyioB pa3IUIHBIX TUIIOB (CTPaHUIA TEKCTA, YICKTPOHHAS KHHTA,
dortorpadus, 3anUCh MECHU, BUICOKIUII, MOTHOMETPaXHBIM GuiIbM). ApxuBaius JaHHBIX. Mcmomb3oBaHue
nporpaMM-apxuBatopoB. Paiinoselii MeHexep. [Touck (ainoB cpeacTBaMu OneparioHHON CUCTEMBI.

KommnbrorepHblie BUPYCHI U ApYTU€ BPEAOHOCHBIE MPpOorpaMMel. [IporpaMmsl [u1st 31U THI OT BUPYCOB.

Komnbrorepnsblie ceTn

O0benuHenne komnpoTepoB B ceTh. Cetb HTEpHET. Beb-cTpanuna, Bed-caiiT. CTpyKTypa aipecoB BeO-
pecypcoB. bpaysep. IlouckoBeie cucremsl. [lonck wHpOpMaMU MO KIIOYCBBIM CJIOBAaM M IO W300paKCHHIO.
JlocToBepHOCTh UH(OpMaLIUU, TOTyuYeHHOU U3 VHTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHUKALIUH.

CereBoil aTHKET, 6a30BbIE HOPMBI HH(GOPMAITMOHHOM 3TUKU U TipaBa mipu pabote B uTepHete. CTpateruu
6e3omacHoro nosezeHus B IurepHere.

Teopernyeckue 0CHOBBI HHPOPMATHKHU

Nudopmanus 1 HHPOPMALMOHHBIE MPOLECCHI

Nudopmarnins — 0/HO U3 OCHOBHBIX MOHSATUN COBPEMEHHON HAYKH.

WNupopmanius kak cBeeHus, NpeaHa3HaueHHbIE ISl BOCIIPUSITHS YEJI0OBEKOM, U HH(OpMalKs KaK JaHHBIE,
KOTOpBIE MOTYT OBITH 00pabOoTaHbl aBTOMATU3HUPOBAHHON CUCTEMOM.

JIMCKpEeTHOCTh JaHHbIX. BO3MOXKHOCTH OMHMCAHMS HENPEPBIBHBIX OOBEKTOB U MPOLECCOB C IOMOIIBIO
JUCKPETHBIX JaHHBIX.

WNupopmanmonHble mpoiecchl — MPOLECChl, CBA3aHHbIE C XpaHEHHEM, MpeoOpa3oBaHHEM WU IMepeaayeit
JTAHHBIX.

IIpeacrasiienue HHPpOpMALUHU

CumBon. Andasur. MoimHocTs andaButa. Pa3zHooOpasue s3pikoB U andaBuTOB. EcTecTBeHHBIE H
dbopmasibHBIE S3BIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bike. J[BonuHbIM andaBut. KomndecTBO BCEBO3MOKHBIX
clIOB (KOMOBBIX KOMOWHanwmii) (pukcupoBaHHOW UIMHBI B JBoWuyHOM andasBute. [IpeoOpazoBanue 1r060TO
andasura k aABouyHOMY. KonuuecTBO pa3nMyHBIX CIOB (PUKCHPOBAaHHOW AJMUHBI B aliaBUTE OIpeneraEHHON
MOIIHOCTH.

KoaupoBanue cuMBOIOB OJHOTO andaBUTa € MOMOIIBIO KOJOBBIX CIOB B JIpyroM andaBurte, KOAOBas
TabIuIA, 1EKOAUPOBAHHE.

JiBonunslii koA. [IpencraBieHne qJaHHBIX B KOMITBIOTEpPE KaK TEKCTOB B JIBOMYHOM alihaBUTE.

Nudbopmannonusiit 006EM JaHHBIX. BUT — MUHMMaNbHAS €IUHUIA KOIMYeCTBa HH()OPMAIIUY — TBOMYHBIH
paspsn. Enuaniel uamMepenus ntHPOpManoHHOTO 00bEMa JaHHBIX. but, 6ailT, KWI0O6alT, MeradanT, TuradaiT.



CxopocTh niepeiauu JaHHbIX. EIMHULIBI CKOPOCTH NEepeaun JaHHBIX.

KomupoBanue texcroB. PaBHomepusiii kon. HepaBHomepnbiii kon. KoampoBka ASCII. BockmuOuTHBIC
komupoBku. [lonstue o koampoBkax UNICODE. [lekomupoBanue COOOLIEHUI C  HCIIOJIb30BAHUEM
PaBHOMEPHOTO U HEPABHOMEPHOTO Koja. MHbopMaimoHHbIil 00bEM TEKCTa.

Hckaxxenne nHpOpMaIiK MpH repeaaye.

Oob1ee npezacrasiieHue o HUGPOBOM MPECTABICHUN ayJUOBU3YaTbHBIX U IPYTHUX HEMPEPHIBHBIX JaHHbBIX.

Konuposanue 1nsera. L{BeroBsie monenu. Moaens RGB. I'my6una koguposanus. [Tanutpa.

PactpoBoe u BekTOopHOE mpenacraBieHue uzodpaxkenuid. [lukcens. Onenka uHOpManMOHHOTO 00BEMaA
rpadUUecKuX JaHHBIX JUISI pACTPOBOTO N300pasKeHHUS.

KonupoBanue 3Byka. PazpsaHocTs u yacTora 3anucu. KoimuecTBo KaHAJIOB 3aIKCH.

OreHKa KOJIMYECTBEHHBIX MTAPaMETPOB, CBSI3aHHBIX C MIPEJICTABICHUEM U XpaHCHHEM 3BYKOBBIX (DaiiioB.

HNudopManinoHHbIE TEXHOJIOTHI

TexkcToBbIC JOKYMEHTBI

TexcToBbIE TOKYMEHTBHI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuna, ab3all, CTpoka, CI0BO, CHUMBOI).

TexcToBBIH MpoIIeCCOp — HHCTPYMEHT CO3JIaHusl, peJaKTUPOBaHUS U popMaTHpPOBaHUS TeKCTOB. [IpaBmia
Habopa Tekcra. PenmaktupoBanue Ttekcta. CoiictBa cumBoiioB. Ilpudt. Tuner mpudroB (pyOniensie, ¢
3aceykaMu, MOHOIIUPHHHEIE). [TomyxupHOe 1 KypcuBHOE HauepTanue. CBOICTBa a03alieB: TPaHUIIbI, A03aI[HBIN
OTCTYII, UHTEpPBaJ, BeIpaBHUBaHUE. [lapameTpsl cTpanuibl. CtuneBoe popmarupoBaHue.

CtpykTypupoBaHue HHQPOPMAlUM C TIOMOIIBIO CIHUCKOB W Ta0nuil. MHOTOypOBHEBBIE CITHCKHU.
JloGaBiieHue Tabaul] B TEKCTOBBIE TOKYMEHTHI.

BcraBka m300pakeHUil B TEKCTOBBIE NOKYMEHTH. OOTekaHue M300paKeHHW TEKCTOM. BkiroueHue B
TEKCTOBBIM JOKYMEHT AuarpaMm, (opMyJi, HyMepaliy CTPaHUIl, KOJIOHTHUTYJIOB, CCHIIIOK U APYTUX DJIEMEHTOB.

[IpoBepka mpaBonucanus. PacctanoBka nepeHocos. ['010coBoit BB/ TekcTa. ONTHYECKOE paclio3HABAHHE
tekcta. KomnbroTepHslil nepeBo. Mcnonbs3zoBanue cepBucos MHTepHeTa 11 00paboTKU TEKCTa.

KomnbrorepHasi rpadpuka

3HaKOMCTBO C rpaduueckumu peaakTopamu. PactpoBble pucyHku. Hcmnonbp3oBanue rpapuvecKkux
MIPUMUTHUBOB.

Onepanuu pegakTUpOBaHUS Tpa@UUecKuX OOBEKTOB, B TOM uucie IUGpOBbIX ¢doTorpaduil: U3MEeHEHHE
pasMmepa, oOpe3ka, MOBOPOT, OTpakeHHe, pabdora ¢ oOnacTsMu (BBIAEICHHE, KOMMPOBAHWE, 3aJMBKAa ILIBETOM),
KOPPEKIHs LBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3maHne BEKTOPHBIX PHCYHKOB BCTPOSHHBIMHU CPEJICTBAMH TEKCTOBOTO MPOIIecCcopa
WIH IpYTHUX TIporpamm (mpuiiokeHuit). J{o6aBneHre BEeKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTUMeIMHbIE NIPEe3eHTAIUN

[TonaroroBka MynpTUMEAUNUHBIX Tpe3eHTanuii. Craiia. JloOaBneHue Ha Clail TeKCTa U HM300paKEHUM.
PaboTa ¢ HECKOTBKMMH CIaigaMHu.

JloGaBieHue Ha craii ayAMOBU3YaTbHBIX JaHHBIX. AHUMAIUs. [ HIepCChUTKH.

8 KUIIACC

Teoperuueckne 0CHOBbI MHGPOPMATHKH

Cucrembl cuucjeHust

HemnosunmonHble W MO3UIIMOHHBIE cUCTeMBbl cuucieHusa. Amndasutr. OcHoBanue. Pa3Bépuytas ¢opma
3anucH uncia. [lepeBos B IeCATUYHYIO CUCTEMY YMCEN, 3aIIMCAHHBIX B IPYTUX CHCTEMaX CUUCIICHHUS.

Pumckas cucrema cuucieHus.

JIBonunas cucrema cuucienus. [lepeBoa nensix yucen B npeaenax ot 0 1o 1024 B iBouuHyI0 cucteMy
cunciieHus. BoceMmeprnuHas cuctema cumcieHus. IlepeBon yucen M3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U
JIeCSITUYHYI0 cucTeMbl U oOpatHo. lllectHamuatepuyHas cucrema cuucineHus. IlepeBoxg udwmcen wu3
MIECTHAAATEPUYHON CHCTEMBI B IBONYHYIO, BOCBMEPHYHYIO U JECATUIHYIO CUCTEMBI U 0OpaTHO.

ApudmeTndeckre onepanuu B IBONYHON CHCTEME CUHCIICHUS.

DJIeMeHTbI MaTeMaTH4YeCKO JIOTHKH

Jlornueckue Bbicka3zbiBaHUs. Jlornueckue 3HAUYEHUSI BBICKA3bIBAHUWA. ODJEMEHTApHBIE U COCTABHBIC
BbICKa3bIBaHUs. Jlormueckue omepanuu: «u» (KOHBIOHKIIHS, JOTHUECKOE YMHOXKEHUE), «UJIN» (IU3BIOHKIIMS,
JIOTUYECKOE CIIOKEHHUE), «He» (Jloruyeckoe orpuianue). [Ipuopurter normdeckux omnepanuii. OmnpeneneHue
HWCTUHHOCTH COCTAaBHOTO BBICKA3bIBaHMS, €CIM WM3BECTHBl 3HAYCHUS WMCTHHHOCTH BXOIAIIMX B HETO
AJIEeMEHTapHbIX BBICKa3bIBaHWM. Jlornueckue BoipaxkeHus. llpaBuna 3amucu  JIOTMYECKUX  BBIpAKEHUH.
[Toctpoenue TabauI] HCTUHHOCTH JIOTHUECKUX BBIPAXKEHUH.

Jlornueckue 3neMeHThbl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMHU KOMITbIOTEPA.

AJITOPUTMBI U TPOrPaAaMMHUPOBaHUE



HcnonHuTe M M aJrOpUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIHH

ITonsTre anropurMma. Mcnonuurenyn anropuTMoB. AJITOPUTM KakK IUIAH YIIPaBICHUS HCIOJIHUTEIIEM.

CoiictBa anropurma. CriocoObl 3aMcH anropuTMa (CIOBECHBIH, B BUIE OJOK-CXEMBI, IPOTPaMMa).

AJropuTMUYeCKrE KOHCTPYKIMU. KoOHCTpykius «cienoBanue». JImHelHbd anroputM. OrpaHUYE€HHOCTh
JUHENHBIX AJITOPUTMOB: HEBO3MOXXHOCTH MPEAYCMOTPETh 3aBUCHUMOCTB IOCJIEI0BATEIBHOCTH BBIMOIHIEMBIX
JNIEUCTBUM OT UCXOIHBIX JAHHBIX.

KoHCTpyKunsi «BeTBIEHHE»: TOJIHAS M HemojHass (GopMbl. BBINOJIHEHHWE M HEBBINOJHEHUE YCIOBUS
(MCTUHHOCTD U JIO)KHOCTh BbICKa3bIBaHUsA). [IpocThie M cocTaBHBIE YCIOBUS.

KoHcTpyKkuust «1OBTOpEHUS»: LUKl C 3aJaHHBIM YHMCJIOM IOBTOPEHWM, C YCIOBHUEM BBIIIOJIHEHUS, C
IIEPEMEHHOM LIUKJIA.

Pazpabotka ans GopManbHOrO UCHONHUTENS aNroOpuTMa, MPHUBOJSIIETO K TpeOyeMoMy pe3yibTaTy NpHU
KOHKPETHBIX HCXO/HBIX IaHHBIX. Pa3paboTka HECTIOXKHBIX aITOPUTMOB C UCIIOIb30BAaHUEM LIMKJIOB U BETBICHUN
Ui ynpaBieHus (OpMajbHBIMH HCIIOJHUTENSAMHU, TakMMHU Kak PoOot, Uepenamka, YepTéxHuK. Bpimonnenue
aJITOPUTMOB BPYUYHYIO U Ha KoMmIbloTepe. CHHTaKCHYEeCKHE U JIOTHYecKue OmuOKu. OTKa3bl.

SA3pIK MporpaMMupoBaHus

A3bik nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIH AITOpUTMUYECKUN S3BIK).

Cucrema nporpaMMHpOBaHUS: pEJAKTOP TEKCTAa IPOTrPaMM, TPAHCISATOP, OTJIAUHUK.

IlepemenHas: Tun, uMs, 3HadeHHe. Llenble, BEIECTBEHHBIE U CUMBOJIbHBIC IEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApuMeTHUECKHE BBIPAKEHHS W TOPSIOK HMX BBIYHMCICHUs. Omepanuu c
LIEJIBIMU YHCJIAMM: LIEJIOYUCIIEHHOE JEJICHNE, OCTATOK OT JICJICHHUS.

BerBnenus. CocraBHble ycloOBUSL (3aIMCh JIOTMYECKHUX  BBIPAXKEHMM Ha H3y4aeMOM  SI3bIKE
nporpaMMmupoBanusi). HaxoxneHne MUHMMyMa M MakCUMyMa U3 JBYX, TpEX M 4YeThIpEX uucen. Pemienue
KBaJIpaTHOT'O YPaBHEHUS, UMEIOILIEr0 BELIECTBEHHbBIE KOPHHU.

JuamoroBasi OTJIaJKka IPOrpaMM: IOLIATOBOE BBINOJIHEHHE, NPOCMOTP 3HAYEHWM BEIWYUH, OTJIAJOYHBIN
BBIBOJI, BEIOOP TOYKH OCTAHOBA.

IMukn ¢ ycnoBuem. Anroput™m EBkiamga uisi HaXxoXIeHHMs HauOousbliero oOIIero AEIUTeNs JBYX
HaTypaJbHbIX uuced. Pa30ueHue 3amucu HaTypaJbHOIO YHMCJIAa B IO3ULUOHHON CHUCTEME C OCHOBAaHUEM,
MEHBIIUM UM paBHbIM 10, Ha OTJENIBHBIE LIU(PHI.

[Mukn ¢ nepeMeHHOW. ANTOpPUTMBI IIPOBEPKHU JIEIUMOCTH OIHOTO LIEJIOT0 YHCIa Ha JPYroe, MpOBEPKHU
HaTypaJIbHOTO YHCJIa Ha IPOCTOTY.

O0paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) NepeMeHHble. [locuMBonbHas 0OpaboTka
cTpok. [Tocuér yacToThl MOSABICHUS CUMBOJIA B CTpoKe. BeTpoeHnHble hyHKIMU 17151 00pabOTKH CTPOK.

AHaJIM3 aJITOPUTMOB

OmnpeneneHrne BO3MOXKHBIX PE3yJbTaTOB Pa0OOThl aJropUTMa MpPU JAHHOM MHOKECTBE BXOIHBIX JIaHHBIX,
OTIpe/ieJICHNE BO3MOXKHBIX BXO/JHBIX JaHHBIX, IPUBOJAIIMNX K JAHHOMY PE3YyJIbTaTy.

9 KJIACC

u¢pposas rpaMmoTHOCTH

I'no6anbHas cetb UHTEepHeT M cTpaTeruu 6e30MacHOro NoBeJeHUs B Heil

I'nmo6anbHas cets MHTepHeT. IP-anpeca y310B. CeTeBoe XpaHeHHE AaHHBIX. MeTOAbI MHIUBHLyaJIbHOTO U
KOJJICKTHBHOTO pa3MelleHus] HoBoW WHQopmanuu B MHTepHere. bonbpmme naHHbIE (MHTEpHET-IaHHBIC, B
YaCTHOCTH JJaHHbIE COLIMAIBHBIX CEeTEeH).

[Tonsitne 00 wHbOpPMAIIMOHHONW O€30MaCHOCTH. YTPO3bl MH(GOPMAIIMOHHOW O€30MacHOCTH TMpH padoTe B
rno0abHOM ceTH M MeTonbl npoTuBoAercTBUs uM. IlpaBuna Oe3omacHoil ayTeHTH(UKanuu. 3amyra JTUYHOU
nndopmanuu B Untepuete. besonacurie ctpareruu noseaeHus B utepHere. [IpenynpexaeHue BOBICUCHHS B
JeCTPYKTUBHBIC U KDUMHHAJIbHbBIE (DOPMBI CETEBOM aKTUBHOCTHU (KMOEpOYJUIMHT, (GUILKHT U Ipyrue GOpMBbI).

Pabora B HH()OPMALIMOHHOM IPOCTPAHCTBE

Bunsl nestensHocTy B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKALMOHHBIE CEPBUCHI (TTOUTOBAs CIIyX0a,
BUJICO-KOH(EPEHII-CBA3b U JPYTHE), CIIPABOUHbIE CITY>KOBI (KapThl, paCIIMCaHUS U APYTHE), TOMCKOBBIE CITYKOBbI,
CIIy’)KObI OOHOBJIEHHSI NIPOTPAMMHOTO OOECIeyYeHUs: M ApYyrue ciry:k0bl. CepBHCHI TOCYJapCTBEHHBIX YCIHYT.
OOGmaunble xpaHwinma JaHHBIX. CpeacTBa COBMECTHOW  pa3pabOTKHM  JOKYMEHTOB  (OHJIAMH-O(UCHI).
[TporpammHOe oOecriedeHne Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBBIE M TpaUUecKHe pPEeNaKTOpbI, CPe.bl
pa3paboOTKu IPOrpPaMM.

Teopernyeckue 0CHOBbI HHPOPMATHKH

MopneaupoBanne KaKk MeTo/l MO3HAHUSA



Mogens. 3anaud, pemaemble € MOMOIIBI0 MojenupoBanus. Kimaccuduxanum mopeneil. MartepuanibHbie
(HaTypHbl€) M MH(pOpPMaLMOHHBIE Mojenu. HempepbiBHbIE M JUCKpeTHbIE MOJENH. VMIMUTallMOHHBIE MOJEIU.
Urposbie Mozenu. OneHka aieKBaTHOCTH MOJIETH MOJICIUPYEMOMY OOBEKTY U LIEJISIM MOJICIIMPOBAHHUS.

Tabnuunsie Moznenu. Tabiuna Kak npencTaBlIeHHe OTHOILICHMS.

ba3bl nanabIx. OT6Op B TAOIUIIE CTPOK, YAOBIETBOPSIONINX 3aJaHHOMY YCIIOBHIO.

I'pad. Bepmuna, pe6po, nmytb. OpueHTUpOBaHHBIC W HEOpUeHTHpoBaHHBbIC Tpadwl. JlnuHa (Bec) pebdpa.
BecoBas marpuna rpada. [dnuHa nmytu Mexnay BepumHamu rpada. Ilouck ontumansHOro myTtd B rpade.
HauanbHas BepmmHa (MCTOYHMK) M KOHEYHas BepUIMHA (CTOK) B OPUEHTUPOBAHHOM rIpade. Brluncinenue
KOJINYECTBA ITyTeH B HAMPaBIEHHOM allUKINYECKOM rpade.

HepeBo. Kopens, BepmmHa (y3en), auct, pedpo (ayra) nepeBa. Beicota nepesa. Ilogmepeso. ITpumepst
UCTIOJIb30BaHUs JiepeBbeB. [lepeOop BapuaHTOB C MOMOIIBIO JEpeBa.

ITonsaTne MaTemMaTnueckoil Mozenu. 3aaun, peaeMple ¢ TOMOLIbI0 MATEMAaTUYECKOT0 (KOMIIBIOTEPHOTI0)
MozenupoBaHus. OTiIMYME MAaTEMaTUYECKOW MOJENM OT HAaTYypHOW MOJENHU M OT CJIOBECHOIO (JIMTEpaTypHOIO)
OIucaHus 00BEKTA.

Oranbel KOMIBIOTEPHOIO MOJEJIMPOBAHUSA: IOCTAHOBKA 3ajaud, IOCTPOCHHE MaTEMaTHYECKON MOJENH,
IIPOrpaMMHasl  peajlu3alus, TECTUPOBAHUE, IPOBEACHHE KOMIIBIOTEPHOIO JKCIEPUMEHTA, aHaJIu3 €ro
pe3yJIbTaTOB, yTOUHEHHE MOJEIIH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Pa3zpaGoTka aJropuTMoB M porpamMm

Paz6uenue 3a1aun Ha noazanaun. CocraBieHUE aIrOPUTMOB M IIPOrPaMM € UCIIOJIb30BAaHHEM BETBIICHUIA,
LUKJIOB U BCIIOMOTATENbHBIX QJITOPUTMOB JUIsl YIIPABJIEHUS UCHOIHUTENEM POOOT My IpyruMu HCIIOTHUTENISAMH,
TaKMMHU Kak Yepenaika, YepTEKHUK U APYTUMH.

TaOnuunple BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBi€HHME M OTJIAaJKa IPOrPaMM,
peanu3yoMuUX THUIIOBBIE AITOPUTMbI OOpPaOOTKM OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB, Ha OJHOM H3 SI3bIKOB
nporpammupoBanus (Python, C++, ITlackame, Java, C#, IlkonbHBIH ANTOpUTMHYECKUN SI3BIK): 3amOTHCHHE
YHCIOBOI0 MAacCHBa CIIy4aifHbIMHU YHCIIAMU, B COOTBETCTBUM € (POPMYJION MIIH ITyTEM BBOJIA YUCEIl, HAXOXKICHHUE
CYMMBI 3JIEMEHTOB MacCCUBA, JIMHEMHBIA ITOMCK 3aJAHHOTO 3HAYEHUS B MACCUBE, ITOACYET AIEMEHTOB MACCHBA,
YJIOBJICTBOPSIIOIINX 33JaHHOMY YCIIOBHMIO, HAXOXJAE€HHE MUHHMAJIbHOIO (MaKCHUMAaJbHOIO) 3JIEMEHTAa MacCHUBa.
CopTHupoBKa MaccuBa.

OOpa0oTka TOTOKa JAHHBIX: BBIYHUCIEHUE KOJIMYECTBA, CYMMBbI, CpPEIHEro apU(pMETHYECKOro,
MUHUMAJIBHOTO M MAaKCHMaJbHOI'O 3HAYEHMsI AJIEMEHTOB I10CJIEOBATEIbHOCTH, YIOBIETBOPSIOUIUX 33JaHHOMY
YCIIOBHIO.

Ynpasienue

Vnpasnenue. Curnan. OOpatHas cBsa3b. llodydyeHue curHanoB OT LUGPOBBIX NaTYMKOB (KacaHus,
paccTosiHus, cBeTa, 3ByKa M Apyroro). Ilpumepsl ucnonab3oBaHUS NpUHIMIA OOpaTHOM CBSI3U B CHCTEMax
yTpaBJIeHUs] TEXHUYECKUMHU YCTPOMCTBaMU C MOMOILBIO JATYMKOB, B TOM YHUCIIE B pOOOTOTEXHHUKE.

[Ipumepsl poOOTHU3MPOBAHHBIX CUCTEM (CHUCTEMa YIpPaBJICHUS JBUKEHHUEM B TPAaHCIOPTHOW CHCTEME,
CBapO4YHasl JMHMS aBTO3aBOJA, aBTOMAaTU3MPOBAHHOE YIPABIEHUE OTOIUIEHMEM J0Ma, aBTOHOMHAs CHCTEMa
YIOpaBJIeHUS! TPAHCIOPTHBIM CPEJICTBOM U APYTUE CUCTEMBI).

HNudopmManuoHHbIE TEXHOJIOTHHU

DJIeKTPOHHbBIE TA0JIMIBI

[TonsTHE 00 371eKTPOHHBIX TabauLax. THUIbI JaHHBIX B sTYE€HKaX JIEKTPOHHON TabuuIbl. PenaktupoBanue
u QopmaTtupoBaHue Tabaul. BcTpoeHHble (QyHKLIMU A5 MOMCKAa MakKCUMyMa, MUHMMYMa, CyMMbl U CPEIHEro
apu¢pmernyeckoro. CopTUpOBKa JaHHBIX B BbLAEICHHOM auamna3oHe. [loctpoenue auarpamm (TUCTOrpamma,
KpyroBas Auarpamma, ToueyHas quarpamma). Beibop tumna quarpaMmel.

IIpeoOpaszoBanue popmyi npu konupoBaHuu. OTHOCUTENbHAS, A0COIIOTHAS M CMEIIaHHAasl afjpecalius.

VYcioBHBIE BBIUKCIEHHSI B 3JIEKTPOHHBIX Tabnumax. CyMMHUpOBaHHME U TMOACYET 3HAUEHUM, OTBEUYAIOLIUX
3aJaHHOMY yciioBHio. OOpalOoTka OonbUIIMX HAOOPOB JAHHBIX. UMCIEHHOE MOJETUPOBAHHME B AJIEKTPOHHBIX
Tabyunax.

NudopmanuonHbie TEXHOJIOTHH B COBPEMEHHOM 001IeCTBE

Ponp nMHGOpMALMOHHBIX TEXHOJOTHMH B PAa3BUTUM HKOHOMHMKH MHpa, CTPaHbl, peruoHa. OTKpBITHIE
00pazoBaTeIbHBIC PECYPCHI.

[Ipodeccun, cBsizanHble ¢ THPOPMATUKON U MH(OPMALIMOHHBIMU TEXHOJOTUSAMU: BeO-TM3aliHep, POrPaMMHUCT,
pa3paboTYMK MOOMJIBHBIX MPUIOKEHUH, TECTUPOBIIMK, apXUTEKTOP MPOrpaMMHOT0 OOECHEeYeHMs, CIIELHAIUCT
10 aHAJIN3y JaHHBIX, CHCTEMHBIA aIMUHHUCTPATOP.



IINTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 HH®OPMATHUKE HA
YPOBHE OCHOBHOT'O OBIIET'O ObPA3OBAHUA

N3yuenne wHOpMaTHKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPABJICHO Ha JAOCTHIKEHUE
OGy‘-IaIOH_II/IMI/ICSI JIMYHOCTHBIX, MCTAITPECAMCTHBIX U MMPEAMCTHBIX PE3YJIbTATOB OCBOCHUA COACPIKAHUA y‘-I€6HOFO
npeaMera.

JINMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3yNbTaThl UMEIOT HANpaBICHHOCTh Ha pELICHHE 3aJad BOCHHUTAHUSA, DPAa3BUTHS U
COIIMANTM3AIH 00yYaIOMIUXCSI CPEACTBAMU Y4eOHOTO IPEMETa.

B pesynprate usyuenus uHGOpMATHUKH HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs y 0Oydaromierocs
OyayT chOpMUPOBAHBI CIEAYIONIUE TNYHOCTHBIC PE3YIbTATHI B YaCTH:

1) mnaTpMOTH4YECKOTr0 BOCIIUTAHMS:

HNEHHOCTHOC OTHOLICHUC K OTCUCCTBCHHOMY KYJIBTYPHOMY, HUCTOPUYCCKOMY H HAYYHOMY HACJICAUIO,
MOHMMAaHUE 3HAYeHUS WHGPOPMATHUKU KaK HAyKH B JKM3HH COBPEMEHHOTO OOIECTBa, BIAJCHHE JOCTOBEPHOM
uHpOpMaLMel O TepeloBBIX MHPOBBIX W OTEYECTBEHHBIX MJOCTIKEHHAX B 00JacTM WHGPOPMATUKA U
MH(GOPMAIMOHHBIX TEXHOJIOTUH, 3aHMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSAX O HU(POBOM TpaHchopMauu
COBPEMEHHOT0 OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OpHUCHTAllMd Ha MOpPAJbHBIC HEHHOCTH W HOPMBI B CUTyallUsAX HPABCTBECHHOI'O BI>I60pa, T'OTOBHOCTB
OLICHMBAaTh CBOE IMOBEACHHME M TIOCTYNKH, a TaKXKE IMOBEACHHE M TOCTYNKH JPYTHX JIOACH C MO3UIHUH
HPAaBCTBCHHLIX MW IIPAaBOBBIX HOPM C y‘-IéTOM OCO3HaHUuA HOCJ'ICZ[CTBI/If/'I IMOCTYIIKOB, AKTUBHOC HCIIPUATHC
acolMalbHBIX MOCTYIIKOB, B TOM uKcie B IHTepHeTe;

3) rpa:kaIaHCKOro BOCIIMTAHUS:

MPEJICTAaBJICHUE O COLMAJIBHBIX HOpPMax U MpaBUaX MEKIUYHOCTHBIX OTHONIEHHH B KOJUJIEKTHBE, B TOM
YHCcIe B COIMAJIBHBIX COOOMIECTBAX, COOIIOJEHUE MpaBUiI OE30MAaCHOCTH, B TOM YHMCIIE HAaBBIKOB 0€30MacHOTO
MOBEJICHUS B HHTEPHET-Cpelie, TOTOBHOCTh K Pa3sHOOOpPA3HON COBMECTHON [EATEIbHOCTH IPH BHIOJHEHUH
y‘-IC6HI)IX, II03HABaTCJIbHBIX 3aaad, CO3aaHHuHU yqe6HI)IX MMPOCKTOB, CTPEMJICHHEC K B3aUMOIIOHMMAHUIO U
B3aMMOIIOMOIIIH B MPOIIeCCe 3TON Y4eOHOH esaTeTbHOCTH, TOTOBHOCTD OIICHUBATh CBOE MOBECHUE U MOCTYIIKU
CBOHX TOBapI/IH_[Cf/'I C MMO3NIUH HPAaBCTBCHHBIX U MPABOBBIX HOPM C y‘-IéTOM OCO3HaHHuA HOCJICI[CTBI/Iﬁ MMOCTYIIKOB;

4) neHHOCTeH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUECKUX NPEACTaBICHUI 00 nH(popMamu, HHOOPMAITHOHHBIX MTpoIeccax
U HMH(QOPMAIIMOHHBIX TEXHOJIOTUSX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BUTUS HayKd U
OOIIIECTBEHHON MPAaKTUKU M COCTABIAIOIIMX 0a30BYI0 OCHOBY JUIsl NMOHMMAaHMs CYIIHOCTH HAyYHOW KapTHHBI
MUDA;

UHTEpec K 00yUYEHHUIO U IO3HAHMIO, TI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpPa30BaHUIO,
OCO3HAaHHOMY BHIOOPY HAMPABICHHOCTH U YPOBHS O0yUeHUS B AaTbHEHIIEM;

OBJIAJICHUEC OCHOBHBIMH HaBbIKaMH HCCHGI[OBaTeJII)CKOfI ACATCIIBHOCTH, YCTAHOBKA Ha OCMBICJIICHUC OIIbITA,
HaOJI0IeHUH, TOCTYNKOB W CTPEMJICHHE COBEPIIEHCTBOBATh IyTH JOCTM)KEHUS HWHIUBUAYAIBHOIO U
KOJIJICKTHBHOTO OJIar ooy 4us;

chOpMUPOBAHHOCTh WH(OPMAIMOHHON KYJIBTYpBl, B TOM YHUCJIE€ HABBIKOB CaMOCTOSITENIbHON paboThl C
Y49eOHBIMH TEKCTaMH, CTIPABOYHOM JTUTEPATYPOi, Pa3HOOOPa3HBIMU CpEACTBaMU HH()OPMAIIMOHHBIX TEXHOJIOTHH,
a TakKe€ YMEHHUS CaMOCTOATEIbHO OINpEAeNsATh LIETH CBOEro OOy4YeHHs, CTaBUTh U (OPMYyIUpOBaTH AJs cels
HOBBIC 3aJla4yu B y‘{é6€ M TIO3HABaTEIbHOM ACATCIIBHOCTH, PAa3BUBATb MOTHUBBI W HHTCPCCHI cBOeH
MI03HABATEJIHOM JeSATEIbHOCTH;

5) popMupoBaHus KYJIbTYPHI 310POBbS:

OCO3HAHME LIEHHOCTH HM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO, YCTAaHOBKA Ha 3/I0POBBII
o0pa3 >KU3HH, B TOM YHCIIE U 32 CUET OCBOEHUS U COOIIOIEHUS TpeOOBaHUH 0€3011acHOM IKCIITyaTallui CPECTB
WH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJOTHH;

6) TPya10BOr0 BOCIMTAHUSA:

MHTEpEC K MPAKTUYECKOMY HM3yUeHHIO podeccuii u Tpyaa B chepax npodeccuoHaIbHON AATENbHOCTH,
CBSI3aHHBIX C HMH(OPMATHUKOHN, MPOrpaMMHUPOBAHHEM U HMH()OPMALIMOHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX HAyKU MH()OPMATHKU U HAYYHO-TEXHUYECKOT 0 Mporpecca;

OCO3HAHHBIM BHIOOpP U MOCTPOEHUE WHIAUBUAYAIbHONH TPAaeKTOPUU OOpa3OBaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U NMOTPeOHOCTE;

7) 3K0JI0TrM4eCKOro BOCIIUTAHMSI:



OCO3HaHUE TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX PEIlIeHus, B TOM YHCTIE ¢ yIETOM
BO3MOXKHOCTEH MH()OPMALIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI;

8) ajanTanuu o0y4aromerocsi K M3MEeHsS IOIIUMCS YCJI0BHAM COUMATbHONM M IPUPOIHOM Cpeabl:

OCBOEHHE O0OYYarOIIMMHUCSA COLHMAIBHOIO OIbITa, OCHOBHBIX COIMAJIbHBIX pOJIEH, COOTBETCTBYIOIIMX
BeAyIIel NEeATeTbHOCTH BO3PacTa, HOPM M MPaBWI OOIIECTBEHHOTO IMOBEICHHS, (OPM COLHUAIBHOW JKU3HU B
rpynmnax u cooOuiecTBax, B TOM YHCJIE CYHIECTBYIOLIUX B BUPTYaJIbHOM ITPOCTPAHCTBE.

METAINPEIJMETHBIE PE3YJIbTATBI

MeTtanpeMeTHbIE pe3ylbTaThl OCBOSHHUS TPOTpaMMbl 1O HWH(GOPMATHKE OTPAXArOT OBJAJICHUC
YHUBEPCAJIbHBIMU YU€OHBIMU IEUCTBUSMU — MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYISTUBHBIMH.
Ilo3naBaTe/ibHBbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjornueckue aeiicTBus:

YMEHHE OIPEACIATh MOHSATHUS, CO37aBaTh OOOOIEHUS, YCTAHABIMBATH AHAJIOTHH, KIIACCU(PHUIIUPOBATH,
CaMOCTOSITENIbHO BBIOMpATh OCHOBAHMS W KPUTEPUHM JUIS KIAacCU(pUKAIUHU, YCTaHABIMWBATH MPUYHMHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKHE PACCYXKICHHUS, JeNaTh YMO3AKIIOUEeHHUS (MHIYKTHBHBIC,
JeTyKTUBHBIC U M0 aHAJIOTHH) U BBIBOIBL;

YMEHHE CO3/1aBaTh, MPUMEHSATh M MPEOOpPa3OBHIBATh 3HAKU U CHUMBOJBI, MOJEIH U CXEMBI ISl PEIICHUS
y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIFHO BBIOMpPATh CHOCO0 pemeHus y4eOHOW 3amadr (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BEIOUpaTh Haubosee MOAXO AN ¢ yUETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbcKne 1eiicTBUS:

(dbopMyIUpOBaTh BOMPOCH], (UKCHUPYIOIIME pPa3pblB MEXKIY pEANTbHBIM U >KElIaTelIbHBIM COCTOSHHUEM
CUTYaIlNH, 00bEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE U JJAHHOE;

OLICHMBATh HA MPUMEHUMOCTD U IOCTOBEPHOCTh MH(GOPMAIIUIO, TIOTYYEHHYIO B X0JI€ UCCIIEJIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJlbHEHINEe pa3BUTHUE IMPOIIECCOB, COOBITUM M MX TMOCJIEACTBUS B
AQHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUAX, a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 HMX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nnpopmanmeii:

BBISBJIATH IeUITUT HHPOPMAIIIH, JAaHHBIX, HEOOXOUMBIX JIJISl PEIIICHHS [TOCTABICHHOW 3a/1a4H;

MPUMEHSTh Pa3IUYHble METOAbl, MHCTPYMEHTBHI M 3alpochl MpHU MOUCKE M O0TOOpe HMHQPOpMAIH WIH
JAHHBIX U3 HCTOYHUKOB C YYETOM NPEUIOKCHHON YUeOHOM 3a/1a9u ¥ 3a/IaHHBIX KPUTCPHUEB;

BBIOMpATh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TMYHBIX BUAOB U
(hopM TIpeICTABIICHNUS;

CaMOCTOSITENILHO BBIOMPATh ONTHUMANIbHYIO (OpMYy TMpeACTaBleHUsT HHDOPMALUKA U WIUIIOCTPUPOBATH
pelnraeMble 3a/1a9M HECJIOKHBIMHA CXEMaMH, JHarpaMMaMH, HHOU TpadUKoi U X KOMOHHAITUSIMU;

OLICHWBAaTh  HAA&KHOCTh  HHPOpPMAIMM O  KPUTEPUSM,  MPEATOKEHHBIM  yUUTENeM WU
chopMyITUPOBAaHHBIM CAMOCTOSITEIIHHO;

3¢ (HeKTUBHO 3alIOMHHATH U CUCTEMaTU3UPOBATh HH(DOPMALIUIO.

KoMMmyHuKkaTHBHBIE YHHBepCAIbHbIE YUeOHbIe NelicTBUS

Oo0wmenue:

COTIOCTABJIATH CBOM CYKJIEHUS C CYKACHUSIMU APYTUX YYaCTHUKOB AMANIOra, OOHAPYKUBATH PA3IUUUE U
CXOJICTBO ITO3UITHIA;

myOJIMYHO MPEACTABIATH PE3YJIbTAThl BBIMIOJIHEHHOTO OMBITA (IKCTIEPUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIGHHS C Y4E€TOM 3ajad Mpe3eHTaluu U OocoOeHHOocTel
ayIUTOPUH M B COOTBETCTBHM C HHUM COCTaBJISTh YCTHBIE U THCHMEHHBIE TEKCTHl C HCIOIH30BAaHHEM
WJUTIOCTPATHBHBIX MAaTEPHAJIOB.

CoBMecTHas1 1eITeJIbHOCTD (COTPYAHMYECTBO):

MMOHMMATh W WCIOJIb30BaTh NPEHMYIIECTBA KOMAHIHOW W WHAMBHIYAIBHOH paOOTHl TIPH PEHICHUH
KOHKPETHOW TPOOJIEMBbI, B TOM YHCIIE TIPU CO3AaHUN HH(POPMAITMOHHOTO MPOAYKTA;

MPUHUMATh II€JIb COBMECTHON WMH(POPMAIIMOHHON JeATEILHOCTH 10 cOopy, 00paboTke, mepenaye,
dbopManmzanu MHQPOPMAIMK, KOJUIEKTUBHO CTPOUTH MNEUCTBUS MO €€ MOCTIKEHUIO: paclpeAeisTh POJIH,
JIOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yJIbTaT COBMECTHOM padOTHI;

BBITIOJHATH CBOIO 4acTh paboThl ¢ HWHPOpMaIMed Wi HHPOPMAIMOHHBIM TPOAYKTOM, JOCTHUTas
Ka4eCTBEHHOT'O pe3yJbTaTa MO CBOEMY HAIMPABICHUIO W KOOPAHHHUPYS CBOM JCHCTBHUS C JPYTUMH UICHAMH
KOMAaH/Ibl;



OLIGHMBATh KAaueCTBO CBOEro BKJaJa B OOMMHA WHGOPMALMOHHBIA MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/IECHCTBHS;

CpPaBHMBATh pE3YyJbTaTbl C HCXOAHOM 3ajadedl M BKJIAJ KaXJON0 WIEHA KOMAHIbl B JOCTHKEHHE
pe3yIbTaTOB, Pa3lesATh cepy OTBETCTBEHHOCTH M IPOSBIATH FOTOBHOCTh K IPEAOCTABICHHIO OTYETA IEpen
IPYIIION.

PeryasiTuBHble yHUBepcaJIbHbIE yUeOHbIE 1eiiCTBUS

Camoopranuzanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYAIUSAX MPOOJIEMbI, TPEOYIOIIUE PEIICHHUS,

OPUEHTHPOBATHCS B PA3IUYHBIX MTOAX0aX K MPUHATHIO pelleHni (MHAUBHUIyallbHOE MIPUHATHE PEIICHUH,
MIPUHSTHE PEIICHUH B TpyIIe);

CaMOCTOSITEJIbHO COCTaBIISATh AJTOPUTM pELIEHUs 3aJaud (WIM €ro 4acTh), BbIOMpaTh CIOCOO pelleHus
y4eOHOI 3amayu ¢ Y4ETOM MMEIOMIMXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npesiaraeMble BApUaHThl PEeLICHHIH;

COCTABJISITh IUIAH JACUCTBUM (IUIaH peavM3allid HAMEUEHHOT'O alropuTMa peHIeHHs), KOPPEKTUPOBATh
MPEJIOKEHHBIN AITOPUTM C YUETOM MOIYUESHUS HOBBIX 3HAHUI 00 U3yyaeMOM 00BEKTE;

JeNaTh BHIOOP B YCIOBUSAX MMPOTUBOPEUNBOM HH(OpMALIUU U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CamokoHTpoJb (peduiexcus):

BJIQJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U pedIiekcuu;

JaBaTh OLEHKY CUTYAIlH U MpeiaraTh miaH e€ U3MEHEHHUS,

YUYUTHIBATh KOHTEKCT W TMPEABUICTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHHH y4eOHOMU
3a/lauM, aAaNTUPOBATh PEIICHUE K MEHSIOMIMMCS 00CTOSTENIbCTBAM;

OOBSICHATH MPUIHHBI TOCTIKEHUS (HEIOCTIIKEHUS ) PE3yJIbTaTOB HHPOPMAIIMOHHOM e TeIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OMBITY, YMETh HAXOIUTh MO3UTUBHOE B MPOHU3OIIEAIIEH CUTYaIUH;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIICTB, MU3MEHUBIIUXCS CHUTYalUM,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYTHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa IEIH U YCIOBHUSIM.

IMOLMOHAILHBIA HHTEJJIEKT:

CTaBUTH ce0s1 HA MECTO JIPYTOro YesIOBeKa, IOHUMATh MOTHUBBI M1 HAMEPEHHUSI IPYTOTO.

IIpunsiTue ceds U APyrux:

0CO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaKE B YCIOBHSIX OTKPBITOTO JOCTYIA K TFOOBIM
o0bEéMaM MH(DOpPMAIHH.

NPEJMETHBIE PE3YJIbTATbBI
K xoniry o0yuenust B 7 kiacce y o0yuarorierocst 0yayT copMUpoBaHbl CACAYIOIMINE YMEHUS:

MOSCHATh HAa MPHUMEpax CMBICH HOHATHH «HH(popManus», «MH(OPMAIMOHHBIN mporeccy, «o0paboTka
uH(pOpMaLUNy, «XpaHEeHHEe HHPOPMaALIUNY, «IIepeaada HHPopMaIU»;

KOJMPOBaTh M JAEKOAMPOBATH COOOIIEHUS [0 3aJaHHBIM IIpaBUJaM, JAEMOHCTPUPOBATH ITOHMMaHUE
OCHOBHBIX TIPUHIIMIIOB KOJUPOBAaHUS HHPOPMAIIUH Pa3IMIHOMN MPUPOIBI (TEKCTOBOH, rpadynuecKoi, aymo);

CpaBHUBaTh [UIMHBI COOOLIEHMH, 3alMCAaHHBIX B PA3IUYHBIX ai(paBUTAX, ONEPUPOBATh EAMHULIAMU
n3MepeHust HHYOPMAIIMOHHOTO 00bEMA M CKOPOCTH TIepeiavun JaHHBIX;

OLIEHUBATh U CPAaBHUBATH Pa3Mephl TEKCTOBBIX, I'paueCKUX, 3ByKOBBIX (haillioB U Buaeodaiinos;

MPUBOJIUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHs W Tepenadd WH(GOpMAIMH, CPaBHHUBATH HX
KOJINYECTBEHHBIE XapaKTEPUCTHKHY;

BBIJICJIATE OCHOBHBIE ITAlbl B UCTOPUU U TIOHUMATh TEHACHIUH Pa3BUTHsI KOMIIBIOTEPOB U IPOrPaMMHOI0
obOecrneucHuUs;

MOJy4aTb W WCIOJB30BaTh HMH(POPMAIUIO O XapaKTEPUCTHKAX MEPCOHATBHOTO KOMIBIOTEpa M €ro
OCHOBHBIX 3JIEMEeHTax (MpoLeccop, ornepaTuBHas MaMsATh, JOJATOBPEMEHHAs TaMsITh, YCTPOCTBA BBOJIa-BBIBOJIA);

COOTHOCHTH XapaKTEPUCTUKN KOMITBIOTEPA C 3a/1a4aMH, PEIIAEMBIMH C €T0 MIOMOIIIBIO;

OPHEHTUPOBATHCA B HEPAPXUUECKOH CTPYKType (ailloBoil CHUCTeMBI (3amMChIBaTh MOJIHOE MM (aiina
(karanora), myTh K (aitmy (Karajgory) MO HMMEIOIIEMYCS OMHCAaHWIO (ailIoBOH CTPYKTYphl HEKOTOPOTO
MH(POPMALIMOHHOTO HOCUTEIS);

pabotath ¢ (aiioBOMH CHCTEMOIl MEPCOHAIBHOTO KOMIIbIOTEpAa C MCMOIb30BaHHEM TIpadUyecKoro
uHTepdeiica, a UMEHHO: CcO3JaBaTh, KOIMPOBaTh, MepeMellaTh, MePEeUMEHOBbIBATh, YAANATh U apXUBUPOBAThH
(baiisel 1 KaTaJOTH, UCTIONB30BaTh AHTUBUPYCHYIO IIPOTPaAMMY;



MPEACTABIATh PE3yJbTaThl CBOEH JEATEABHOCTH B BHUJIE CTPYKTYPUPOBAHHBIX HIUIFOCTPUPOBAHHBIX
JOKYMEHTOB, MYJIbTUMEIUUHBIX MTPE3CHTALINT;

uckath uHpopMaIuio B IHTepHeTe (B TOM YKCIIE, IO KIIFOUEBBIM CIIOBAaM, M0 H300PAKEHUIO), KPUTHIECKU
OTHOCHUTBCSI K HalieHHON MH(}OpMaluu, Oco3HaBas OMACHOCTh JJISl JIMYHOCTH U OOIIECTBA PAaCIpPOCTPAHEHUS
BPEIOHOCHOH HH(OpPMAIIHH, B TOM YHCIIE IKCTPEMUCTCKOTO B TEPPOPUCTUIECCKOTO XapaKTepa,

MMOHUMATb CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIUH;

coOmonath TpeOoBaHUs Oe30MacHOW JKCIUTyaTallid TEXHUYECKHX CPeACTB HH(GOPMALMOHHBIX H
KOMMYHHKAITIOHHBIX TEXHOJIOTHH, COONIOATh CETEBOW ITHKET, 0a30BbIE HOPMBI MH(POPMAIIMOHHOW ITHUKH H
mpaBa Mpu padoTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX ycTpoiicTBax u B IHTepHETe, BRIOMpATh O€30MacHbIe CTpaTeruu
MOBEJICHUS B CETH;

NPUMEHATh  METOJbl  MPOPWIAKTUKM  HEraTUBHOTO  BIMSHUSA  CPEACTB  MH(POPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH Ha 3/J0POBbE MOJIH30BATES.

K koH1y o6y4enus B 8 kiacce y o0yuaromierocst OyayT copMUPOBaHBI CAEAYIONINE YMEHHUS:

MOSICHATH Ha MIpUMEpPaxX pazaudus MEX1y NO3UIMOHHBIMHU M HETIO3UIITMOHHBIMUA CHCTEMaMH CUUCIICHUS;

3aMuchIBaTh U CpaBHUBATH 1elbie yrcia oT 0 1o 1024 B pa3nuyHBIX MO3UIIMOHHBIX CHCTEMaxX CUUCIIEHUs (C
OCHOBaHUSMHU 2, 8, 16), BEINOTHATH apu(hMETHIECKHIE ONIepallii HaJl HUMU;

PacKpbIBaTh CMBICT MOHSATUIN «BBICKA3bIBAHUEY, «JIOTUYECKAs ONEpalHsD, «JIOTMUYECKOe BBIPAKEHHUE);

3aMUChIBaTh JIOTHUYECKUE BBIPAKECHHS C HUCIOJIB30BAHUEM JIU3BIOHKIIMHM, KOHBIOHKIIMH W OTPHUIIAHUS,
OTIPEENATh UCTUHHOCTD JIOTMYECKUX BBIPAKEHUH, €CIM U3BECTHHI 3HAYEHHUS HCTUHHOCTU BXOMSIIUX B HETO
MIEPEMEHHBIX, CTPOUTH TAOJIUIIGI HCTUHHOCTH JJIS JIOTHYECKUX BBIPAKCHUN;

PacKpbIBaTh CMBICT TOHSITHHA «HCIIOJHUTENbY, «AITOPUTM», «IIPOTpPaMMay, MOHHMAsl PAa3HUILY MEXIY
yHoTpeOJIeHUEM 3TUX TEPMHUHOB B OOBIIEHHOM peur U B MHPOPMATHKE;

OIUCHIBATh ANITOPUTM PEILICHUS 3a7aui Pa3INYHBIMU CIOCOOaMHU, B TOM YHCIIE B BUIE€ OJIOK-CXEMBI;

COCTaBJISITh, BBIMOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIIOKHBIE aNTOPUTMBI C HCIOJIb30BAaHUEM
BETBJICHUI U IIUKJIOB JUIsl YIIPABIICHUS UCTIOJHUTENSIMU, TaKUMH Kak PoOot, Uepenaiika, UepTEKHUK;

WCIIOJIb30BaTh KOHCTAHTHI U TIEPEMEHHBIC PA3TUYHBIX THUIOB (YMCIIOBBIX, JOTUYECKUX, CUMBOJIbHBIX), a
Tak)Ke COJIEpIKaIINe UX BBIPAKEHUS, UCIIOIb30BAaTh ONEPaTOp MPUCBAUBAHMUS,

HCIIOJIB30BaTh MPH pa3pabOTKe MPOrpamMM JIOTHYECKUE 3HAUCHHUS, OTIEPALIMH U BBIPAXKEHUS C HUMU;

aHAJIM3UPOBATh MPEATI0KEHHBIE AITOPUTMBI, B TOM YHCIIE ONPEAETATh, KaKue pe3yIbTaTbl BO3MOKHBI ITPH
3aJIaHHOM MHOKECTBE UCXOIHBIX 3HAUCHUIA;

CO3/1aBaTh U OTIQXKUBATH MIPOTPAMMBbI Ha OJTHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, [Tackains,
Java, C#, lIkonbHbIN ANTOpUTMHUECKUN S3BIK), peaan3yIoIIue HECI0KHbIE alTOPUTMbI 0OPa0OTKHU YHCIOBBIX
JAHHBIX C KCIOJIb30BAHMEM ITUKJIOB W BETBJICHWH, B TOM YHCIE pEaTM3yIONIMe MPOBEPKY AECTUMOCTH OIHOTO
LIEJIOTO YHWCja Ha JPYroe, MPOBEPKY HATYypaJbHOTO YHCJIa HA MPOCTOTY, BBIAENEHUs IU(p U3 HATYpaIbHOTO
qucra.

K xoniry o6yuenust B 9 kiacce y o0ydarorierocst OyayT chopMUpoBaHbI CASAYIOMINE YMEHUS:

pa3buBaTh 3aJaydl Ha MOJ3aJa4d, COCTABIAThH, BBIMONHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHbBIC
QITOPUTMBI C KCIOJIB30BAHUEM BETBJICHHM, ITMKJIOB W BCIOMOTATENIbHBIX aJTOPUTMOB Uil YIPaBICHUS
WCIIOJTHUTEIISIMH, TAKUMU Kak PobOoTt, Uepenaika, YepTéKHUK;

COCTaBJISITh W OTJIAXKUBATH IMPOTPAMMBI, PEATU3YIONINEC THUIIOBBIE AJTOPUTMBI OOpPa0OTKH YHCIOBBIX
MOCNIEAOBATENBHOCTEN WM OJAHOMEPHBIX YHCIOBBIX MACCHUBOB (MTOMCK MaKCHMyMOB, MUHUMYMOB, CYMMBbI WJIH
KOJIMYECTBA 3JIEMEHTOB C 3a/laHHBIMU CBOMCTBAMM) Ha OJIHOM U3 $3bIKOB mIporpammupoBanusi (Python, C++,
[Tackans, Java, C#, llIkonpHBIA ANTOpUTMUYECKHH SI3BIK);

pacKpbIBaTh CMBICH THOHATUH «MOJENb», «MOJEIMPOBAHUE», OINPEAENsATh BHUAbI MOJENEH, OLIEHUBATH
a/ICKBaTHOCTh MOJIEIH MOJICTTUPYEMOMY OOBEKTY U IIENISIM MOJICTHPOBAHHUS;

WCIIONIh30BaTh Tpadbl M NEpeBbsS ISl MOJCIMPOBAHMS CHCTEM CETEBOM M HMEPAPXHUECKOU CTPYKTYPHI,
HAXOJHUTh KpaTYalIuil myTh B Tpade;

BBIOMPATH CIIOCOO MPECTaBICHUS JAaHHBIX B COOTBETCTBUU C TIOCTABIICHHOM 3a/1aueii (TaOIUIIbI, CXEMBI,
rpaduKu, TUarpaMMBbl) C HCIOIb30BAHUEM COOTBETCTBYIOIIMX ITPOrPAMMHBIX CPEACTB 00pa0OTKHU JTaHHBIX;

HCIOJIb30BAaTh 3JIEKTPOHHBIE TaOIULIbI 17151 00pabOTKH, aHAINM3a U BU3YyaJIU3al[ii YMCIOBbIX JaHHbBIX, B TOM
YHCIie C BBIJICICHUEM IMalla30Ha TaOIHIIbl i YIOPSA0OYMBAHUEM (COPTUPOBKOI) €T0 SJIEMEHTOB;

co3faBaTh M TIPUMEHSATH B OJEKTPOHHBIX TaOnuIax ¢(OpMyJabsl s pacuy€TOB € WCIOJIb30BAaHUEM
BCTPOCHHBIX apudMeTHueckux (yHKIUN (CyMMHUpPOBaHHME M TOJCYET 3HAYEHUH, OTBEYAIONINX 3aJaHHOMY
YCIIOBHIO, cpeaHee apuMeTHdecKkoe, MOMUCK MaKCUMaJIbHOTO W MHUHHMMAJIBHOTO 3HAYCHHs), aOCOIIOTHOM,
OTHOCHUTEIBHOM, CMEILIAHHOW a/Ipecaluu;



WCIIONIb30BATh JJIEKTPOHHBIC TAOMHUIIBI AJIS YMCICHHOTO MOJEIMPOBAHUSA B MPOCTHIX 3aJadyax M3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;

MCIOJIb30BaTh COBPEMEHHBIC HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHUKAIIMOHHBIC CEPBUCHI, 00JIAYHBIC
XpaHWIWIIA JaHHBIX, OHJIAMH-TPOTpaMMbl (TEKCTOBbIE U TpaduuecKue pemaKkTOphbl, Cpeabl pa3paboOTKH)) B
y4e0HOM U TIOBCETHEBHOM e TEIILHOCTH;

MPUBOJIUTH TMPUMEPHl HCMOJIB30BAaHUS T€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHUCOB TOCYJapCTBEHHBIX
yciyT, 00pa3oBaTenbHBIX CepBUCOB MIHTepHETa B y4eOHOM U TOBCETHEBHOM IEATEIHHOCTH;

UCIOJIb30BaTh PAa3UYHBIE CPEACTBA 3alIUTHI OT BPEJOHOCHOTO MPOTpaMMHOr0 OOecredeHHus, 3aIlMIaTh
MEPCOHANTBHYI0 HWH(POPMAIMI0 OT HECAaHKIIMOHHPOBAHHOTO JOCTYNMa W €ro IMOCIEACTBUH (pa3rialleHus,
MOJIMEHBI, YTPaThl JaHHBIX) ¢ YYETOM OCHOBHBIX TEXHOJOTHYECKHX M COLIMAJIbHO-NICUXOJIOTMYECKUX acCleKTOB
UCTIONB30BaHusl ceTu MHTepHeT (ceTeBass aHOHUMHOCTb, HU(POBOW cled, ayTeHTUYHOCTh CYOBEKTOB H
PECYPCOB, OMACHOCTh BPEJOHOCHOTO KO/A);

pacrmo3HaBaTh TOMBITKH M TPEAYNPESKIATh BOBJICUCHHE CE0sS W OKPYXKAIOMIMX B JIECTPYKTUBHBIC H
KpUMHHAJIbHBIE ()OPMBI CETEBON aKTUBHOCTH (B TOM YHCIIe KUOSPOYJUTHHT, (DUIITHHT).



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

HaumeHnoBaHue pa3iesioB U TeM

KoauuecTBO 9acoB

Ne n/m HpOrpAMME] Beero Kontpoabusie  Ipakrue
padoTsbI padoThI
Pa3nea 1. ludgpoBasi rpaMOTHOCTH
11 Kommnbrorep — yHMBEpCaJIbHOE yCTPONCTBO )
) 00pabOTKH TaHHBIX
1.2 [Iporpammel 1 1aHHBIE 4
1.3 KomnberoTepHsie cetu 2
Hroro no pazneny 8
Pa3nea 2. Teopernueckne 0CHOBbI HHPOPMATHKH
71 WNudopmanus 1 nHpOopMaIMOHHbIE )
' MPOLECCHI
2.2 [IpencraBnenue uHGpOpMaLUu 9
Hroro no pazgeny 11
Paznen 3. UndopmManmoHHbIE TEXHOJIOTHH
3.1 TekcToBbIE JOKYMEHTHI 6 1
3.2 KomnbrotepHas rpaduka 4
33 MynbsTuMeauiiHBIE TPE3EHTALUN 3 1
Hroro no pazneny 13
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




8 KVIACC

HaumeHoBaHMe pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

Ne n/m Konrpoabunie IIpakruy
NPOorpaMMsbl Bcero
padoThI padoTsbI
Paznen 1. TeopeTtuueckue 0CHOBbI HHPOPMATUKH
1.1 Cucrembl CUUCIICHUS 6 1
1.2 DNIeMEHThl MaTEMaTUYECKOM JIOTUKU 6 1
Hroro no pazaeny 12
Pa3jien 2. AlIropuT™Mbl M IpOrpaMMHpoOBaHue
)1 Wcnonaurenu u anropuTmsl. 10 1
' AJNTOpUTMHUYECKHE KOHCTPYKLIUU
2.2 SI3BIK IpOrpaMMUpPOBaHUS 9
2.3 AHaJN3 aaropuTMOB 2
Nroro no pazaeny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




9 KJIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoaunuyecTBO 4acoB

Ne ni/nn HpOrpaMMBI Beero Kontpoabubie  IIpakTny
padoThI padoThbI
Paszgea 1. ludpoBasi rpamoTHOCTH
11 I'moGanbHas ceth IHTEpHET U CTpaTeTuu 3
0€30MacHOTo MOBEICHUS B HEl
1.2 PaboTa B MHGOPMALIMOHHOM MTPOCTPAHCTBE 3
Htoro no pazneny 6
Pa3nes 2. Teopernueckne 0CHOBbI HHPOPMATHKH
2.1 MopenupoBaHue Kak METO]T TO3HAHUS 8 1
Hroro no pazneny 8
Pa3nes 3. AlropuT™Mbl M IpOrpaMMHpPOBaHHe
3.1 Pa3zpaboTka anropuTMOB U IpOrpamMm 6 1
3.2 VYmpasieHue 2
Uroro no pazgery 8
Pa3nes 4. UndopmanoHHbIe TeXHOJIOTHH
4.1 DNEeKTPOHHBIEC TAOIUIIBI 10
47 WHdopManoHHbIE TEXHOJIOTHH B 1
COBPEMEHHOM OOIIIECTBE
Uroro no pazaeny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0




IHNPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

7 KIIACC
Koxa . .
HpoBepsieMoro IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30oBaHus
pe3yJabTaTa
1 ITo Teme «lludpoBas rpaMOTHOCTH»
[ToscHAT, Ha npuUMEpax CMbICT MOHATHH «HMHMOpMALUs», «UHPOPMALMOHHBIN
1.1 nporeccy, «obpaboTka UHPOPMALUU», «XpaHEHHE HWHPOPMALUN», «Iepeaaya
uHOOpMAITUNY

[TpuBOIUTH IPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHHU U Niepeadn HHPopMaIu,
CPaBHUBATh UX KOJIMYECTBEHHBIE XapaAKTEPUCTUKU

1.2

[Momyyatp ® wucHoONB30BaTh HMH(POPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO
1.3 KOMIIBIOTEPAa M €ro OCHOBHBIX 3JE€MEHTax (Ipoleccop, OnepaTHBHAs IaMSTh,
JIOJITOBPEMEHHAsI TaMSATh, YCTPONCTBA BBO/1a-BbIBOJIA)

1.4 COOTHOCHUTH XapaKTCPUCTUKHU KOMIIBIOTEpPA € 3aga4aMu, pC€Ia€MbIMHU C €ro IOMOIIBLIO

OpueHTHPOBATECS B MEPAPXHUECKOW CTPYKType (ailloBOil CHUCTEMBI (3alUCBHIBATH
1.5 nosiHOe UMs (haiina (karanora), myTh K (aiiiny (KaTalory) o UMErIIeMycsl ONTUCaHUIO
(baiiioBOi CTPYKTYpBI HEKOTOPOTO WH(POPMAIIMOHHOTO HOCHUTEIIS)

PaboraTh ¢ (aiijoBOW CHCTEMOH MEPCOHATBLHOTO KOMITBIOTEpPA C HCIOJIb30BAHHEM
rpaduyeckoro unTepdeiica: CO3/1aBaTh (KOTIMpOBATH, nepeMeniaTh,
epCHMEHOBBIBATh, YIAIATh W aApXUBUPOBATH (Dailyibl M KaTaJOTrd, HCIOIb30BaTh
AHTUBUPYCHYIO IPOTrPaAMMY)

1.6

Uckate wmHpoOpMmanuio B HHTEepHETE (B TOM 4HCIE 1O KIIOYEBBIM CJIOBaM, IO
N300paKEHNI0), KPUTHUECKH OTHOCUTBCS K HaWJeHHOM HHQOpMaIuu, OCO3HaBaTh
OTAaCHOCTh JUIS JMYHOCTH U OOIIECTBA PacIpoOCTpaHEHHs BPEIOHOCHOH HH(pOpMaIHH,
B TOM YHCJIE DKCTPEMUCTCKOIO U TEPPOPUCTUYECKOTO XapaKTepa

1.7

1.8 [ToHrMaTh CTPYKTYpPY aApecoB BeO-pecypcoB

1.9 Hcnonp3oBaTh COBPCMCHHBIC CCPBUCHI I/IHTepHCT—KOMMYHI/IKaHI/Iﬁ

Cobmronate  TpeOoBaHUsI 0€30MacCHOM  AKCIUTyaTallMM TEXHUYECKHX  CpPEICTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, COOJII0/IaTh CETEBOM 3TUKET,
1.10 6a30Bble HOPMBI MH(POPMAITMOHHON 3TUKHU U NIpaBa MpU paboTe ¢ MPUI0KESHUIMH Ha
M00bIX ycTpoiicTBax u B IHTepHeTe, BbIOMpaTh Oe30nacHble CTpAaTEeruy MOBEICHUS B
ceTu

HpI/IMeHSITI) METOABI HpO(l)I/IJ'IaKTI/IKI/I HETaTUBHOI'O BIIMSHUSA CpCaACTB

1.11 .
I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHKAIIMOHHBIX TCXHOJIOTUH Ha 3T0POBLC MMOJIb30BATCIIA

2 I[To Teme «TeopeTuueckre OCHOBBI HHPOPMATHKIY

KonupoBats 1 1eko1MpoBaTh COOOLIEHUS 0 33JaHHBIM ITPaBUIIaM, JIEMOHCTPHPOBATh
2.1 NOHUMaHHE OCHOBHBIX IMPUHIIAIIOB KOAMPOBAHUS MH(OPMAIMH PA3THIHON TPHPOJIBI
(TekcToBOM, rpadUUecKoi, ay1o-)

CpaBHMBATH JJIMHBI COOOILEHHH, 3aNIMCAHHBIX B Pa3IMYHbIX aJipaBUTaX, ONEPUPOBAThH

2.2 eIMHUIIAMHU U3MEPEeHUSI THPOPMAIIMOHHOTO 00BEMA U CKOPOCTH MEepEeavn JaHHbIX

73 OneHnBaTh W CpaBHHUBATH pPa3Mepbl TEKCTOBBIX, IpadUUecKhX, 3BYKOBBIX (ailjloB M
Buzeodailnon

3 [To Teme «MH(pOpMAITMOHHBIE TEXHOJIOTUNY

31 [IpencraBiasTh pe3ysibTaThl CBOEH NEATENBHOCTH B BHJE CTPYKTYpUPOBAHHBIX

HWIITIOCTPUPOBAHHBIX JOKYMCHTOB, MyJIBTHMCI[HfIHLIX Hpe3CHTaHHf/'I




8 KVIACC

Kon
NMpoBepPsieMoro
pe3yJjabTara

IIpoBepsiemble NpeaAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero0 00pa30BaHUsA

1

1.1

I[To Teme «TeopeTnyeckre OCHOBBI HH(POPMATHKI

ITossicusaThr Ha npumMcepax pasjindusa MCEKAY NO3UIHUOHHBIMU KW HETIO3UMIITMOHHBIMU

CHCTEMaMU CUHCIICHHUA

1.2

3anucbiBaTh M CpaBHHMBaTh Lenble yuciaa or 0 go 1024 B pa3nuyHbIX
TO3UITMOHHBIX CHUCTEMax CyuclieHus (¢ ocHoBaHusMHU 2, 8, 16), BBINOJHATH

apudmeTHyecKre onepauy HaJ HUIMU

1.3

PaCKpI)IBaTB CMBICIT  TTOHATHH «BBICKA3bIBAHUC), <«JIOTHYECKasd OICpanusi»,

JIOTUYCCKOC BBIPAKCHUCH

1.4

2.1

2.2

3anuceIBaTh  JIOTUUECKHE BbIpAXXCHHUA C  HUCIIOJB30BAHHUCM  OTU3BIOHKIHWH,
KOHBIOHKIIMU W OTpULAHUA, ONPCACTIATh HCTHUHHOCTb JIOTMYCCKHX BLIpa)KeHHfI,
€CJIM U3BCCTHBI 3HAUYCHHA HMCTUHHOCTH BXOIAIIHNX B HEIo ICPCMCHHLIX, CTPOUT

Ta0JIMLBl HICTUHHOCTY JJIS JIOTUYECKUX BBIPAKEHUHN
[To Teme «ANTOpUTMBI ¥ IPOTPAMMHUPOBAHHE»

PackpbiBaTh CMBICII TOHATUH «HUCIIOJHUTENbY, «AJITOPUTM», «IpOrpammar,
MOHUMAas Pa3HUILY MEXIY YIIOTPeOIIEHHEM TUX TEPMUHOB B OOBIZICHHOMN pedH U B

UHpOpMAaTHKE

OnuceiBaTh AJITOPUTM PCUHICHUA 3aaa4U pa3INIHbIMU CHOCO6aMI/I, B TOM YHCJIC B

BUIC OJIOK-CXEMBI

23
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COCT&BJ’IHTL, BBITIOJIHATE BPYYHYIO M Ha KOMIIBIOTEPC HCCIIOKHBIC AJITOPUTMBI (

HCIIOJIE30BAHHUEM BETBJIICHUN B HUKIIOB JJIA YIPABJICHUA UCIIOJIHUTCIIAMUA
Hcnonp3oBaTh KOHCTAaHTHI H NEPEMCHHBIC PA3JIMYHBIX THUIIOB (‘II/ICJ'IOBBIX,
JJOTUYCCKUX, CI/IMBOJ’II)HBIX), a TaKKC COACPIKAIIMEC UX BbIPAXKCHUSA, UCITIOJIB30BATh

OIICpaTop NMpHUCBAUBAHUA

2.5

2.6

Hcnons30BaTh npu paspa60TKe nporpamMm JIOTMYCCKUC 3HAYUCHUA, OICpaAllUd U
BBIPpAXKCHUA C HUMHU
AHaHI/ISI/IpOBaTI) MPEATIOKCHHBIC aJIlOPUTMbI, B TOM YHCJIC OIPEACIIATH, KAaKHC

PE3yJIbTAaThbl BO3MOJKHBI ITPH 3aIaHHOM MHOXKCCTBC NCXOAHBIX 3HAYCHUI

2.7

CoznaBaTh ¥ OTJIAKUBATH POTPAMMBbI HA OJTHOM U3 S3BIKOB ITPOTPAMMHUPOBAHUS

(Python, C++, Ilackamb, Java, C#, IlkonpHbII AnrOopuTMUYECKUN SI3BIK),
peanu3yIone HEeCJIOXKHBbIe alrOpUTMbl OOpaOOTKM YHCIOBBIX JaHHBIX C
UCTIOJIb30BAaHUEM IHUKIIOB M BETBJICHHA, B TOM YHCIIC PEATU3YIOIIHE IPOBEPKY

ACIIMMOCTH OJHOI'O IEJIOTO YHCJIa Ha APYTo€, IPOBCPKY HATYPAJIbHOTO YHCJIa HA

IIPOCTOTY, BbIACIEHUS IU(PP U3 HATYpaIbHOI'O Yncia




9 KIIACC

Kon
MpOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

ITo Teme «l{udpoBasi r(paMOTHOCTEY»

1.1

Hcnonbs3oBath COBpEeMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHUCJIE€ KOMMYHHUKAIMOHHBIE
CEpBHCHI, OOJAYHBIE XPAHWIUINA JAaHHBIX, OHJAWH-TIPOTpaMMBbl (TEKCTOBBIE H
rpaduueckue pemaKkTophl, Cpenbl pa3pabOTKHM) B yYeOHOW U  IMOBCEIHEBHOU
JeSITENIbHOCTH

1.2

[IpuBOaUTH MpUMEpPHl HUCHOJIL30BAHUS TE€OMH(DOPMAIIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCYJapCTBEHHBIX YCIYyTr, 00pa3oBaTelbHBIX cepBUCOB MHTepHeTa B yueOHOU
MTOBCETHEBHOM JIESITEIBHOCTU

1.3

1.4

2.1

Hcrons30BaTh pa3MuuHBIE CpPEACTBA 3aIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO
o0ecrieyeHus1, 3alUIaTh NEPCOHANBHYI0 MH(OPMAIMIO OT HECAHKIIMOHHUPOBAHHOTO
JIOCTyIa M €ro TMOCIEACTBUH (pa3riameHus, MOAMEHbI, YTPaThl AAHHBIX) C y4&TOM
OCHOBHBIX  TEXHOJOTMYECKHMX W  COIHMAJIBHO-TICHXOJIOTUYECKHX  ACIEKTOB
UCTIONB30BaHUsT ceTu VIHTepHeT (ceTeBas aHOHMMHOCTh, LU(POBOH  ciex,
AyTEHTHYHOCTh CyOBEKTOB M PECYPCOB, OMTACHOCTH BPEJJOHOCHOTO KO/Ia)

Pacnio3HaBaTh TOMNBITKM W TPEIYNPEKAATh BOBJICYCHHE CeOS M OKPYKAIONMX B
JIECTPYKTUBHBIE WM KPHUMUHAJIbHbIE (DOPMBI CETEBOH AaKTUBHOCTH (B TOM 4YHCIE
KnOepOyIITHHT, (pUITHHT)

[To Teme «TeopeTrueckre OCHOBBI HHPOPMATHKIY

PackppiBaTh CMBICT TOHSTHH «MOJETb», «MOJCIUPOBAHUE», OINPEACTSATH BHIBI
MoOJIeNiell, OLIEHMBATh AaJIeKBaTHOCTh MOJICNHM MOJAETHPYEMOMY OOBEKTYy M UENsIM
MOJETUPOBAHHS

2.2

3.1

3.2

Hcnonb3oBath rpadbl U JAepeBbs Ul MOJCIUPOBAHMS CUCTEM CETEBOM U
UEPAPXUUYECKOM CTPYKTYpPbI, HAXOAUTh KpaTualIivii MyTh B rpade

[Io Teme «AJIropuTMBI M IPOrPaAMMHUPOBAHUEY»

Pa30buBatp 3ajaun Ha 03a]a41, COCTABIIATh, BHIIIOJIHATH BPYUHYIO U HA KOMIIBIOTEpE
HECJIOKHBIE AJITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHUMN, IUKIIOB U BCIIOMOIaTEIbHbIX
AJITOPUTMOB JUISl YIIPABJICHUS HCIIOTHUTEISIMU

CocTaBnaTh M OTJAXHBaThb NPOrPaMMBbl, pEANMU3YIOIIUE THUIIOBBIE AJITOPUTMBbI
00pabOTKM YHUCIIOBBIX MOCIIEIOBATEILHOCTEH WM OJHOMEPHBIX YMCIOBBIX MAacCCHBOB
(MOMCK MaKCHMyMOB, MUHUMYMOB, CYMMbI MJI KOJIMYECTBA AIEMEHTOB C 3a/laHHBIMU
CBOWCTBaMHM) Ha OJTHOM U3 513bIKOB IporpammupoBanus (Python, C++, ITackans, Java,
CH#, 1lIkonbHbIM ANTrOpUTMHUYECKUHN SI3bIK)

ITo Teme «I/IHCI)OpMaI_[I/IOHHBIC TCXHOJIOI'K»

4.1

Br16upath ciocob npescTaBieHus JaHHBIX B COOTBETCTBHHM C MIOCTABJICHHOM 3a1aueit
(Tabnuupl, cxeMmbl, rpa@uku, AUArpaMMbl) C HCIOJIb30BAaHUEM COOTBETCTBYIOIUX
IPOTrPaMMHBIX CPEJICTB 00OPaOOTKHU TaHHBIX

4.2

Hcnonb3oBaTe 31€KTpOHHBIE TaONMMIBI i OOpabOTKH, aHaAIW3a M BU3yaTU3alMU
YHUCIIOBBIX JAHHBIX, B TOM 4HCJI€ C BBIJCJICHHEM JHarna3oHa TaOMuUbl U
YIOPSI0YMBAHUEM (COPTUPOBKOM) €T0 JIEMEHTOB

4.3

CozfaBaTh W TPUMEHATH B JJICKTPOHHBIX TaOiuuax (opMynbl Ui pacu€ToB C
WCITOJIb30BAaHUEM BCTPOCHHBIX aprU(PMETHIECKUX QYHKIHUNA (CyMMUPOBAHHUE U MTOJACYET
3HAUEHUH, OTBEYAIOUINX 33aJaHHOMY YCJIOBHIO, CpeqHee apupmerndeckoe, MOUCK
MaKCUMaJbHOTO ¥ MHHUMAJIBHOTO 3Ha4yeHUs), AaOCOJIOTHON, OTHOCHUTEIHHOM,
CMEILIaHHOM aipecanuu

4.4

Hcnonb30BaTh 3MEKTPOHHBIE TAOMUIBI AJII YUCICHHOTO MOJEIUPOBAHHS B TMPOCTHIX
3a/1auax M3 pa3HbIX MPEAMETHBIX 00IacTei




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUS

udposas rpaMOTHOCTD

1.1

KoMmproTep — yHHBEpCAIbHOE BEIYHCIUTEILHOE YCTPOMCTBO, paboTaroiee 1Mo mporpaMmme. THITbI
KOMITIBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPEI, BCTPOCHHBLIE KOMIIBIOTEPHI, CYIEPKOMIIBIOTEPEI.
MoOunbHble yeTpoiicTBa. TexHuka 0e301acHOCTH U MpaBuia paboThl HA KOMIIbIOTEpPE

1.2

OcHOBHBICE KOMIIOHEHTBI KOMIIbIOTEpa ¥ HX Ha3HaueHue. [Ipomeccop. OmnepaTHBHAsS W
JOJITOBPEMEHHAsI MaMATh. Y CTPOMCTBA BBOJIa M BhIBO/Ia. CEHCOPHBINM BBOI, TATYUKH MOOWITEHBIX
YCTPOWCTB, CPEACTBA OMOMETPUIECKON ayTeHTU(PUKAIINN

1.3

Hcropusi pa3BUTHSI KOMIIBIOTEPOB M MPOTPaMMHOTI0 obecrieueHus. [[oKoneHUs KOMIBIOTEPOB.

CoBpeMeHHbIE TEHACHIIMU pa3BUTUA KommbioTepoB. Cynepkommnbiorepsl. [lapamiensHbie
BerynciieHus. [lepconanpHbii KoMmbioTep. [Iporieccop u ero XxapakTepUCTHKH (TaKTOBask 4YacTOTa,

paspsanHocTs). OmnepaTuBHasi maMmsTh. [lonroBpemMeHHass mamsiThb. YCTPOMCTBAa BBOJAa M BBIBOJIA.
O0BEM XpaHUMBIX JIAHHBIX (OTIEpaTHBHAS NaMSATh KOMITbIOTEPa, )KECTKUI TUCK U TBEPIOTEIHHBIN

HAKOMHTENb, TMOCTOSHHAS MaMsATh cMapTdoHa) M CKOPOCTh JOCTYIA MJIs Pa3IUYHBIX BHIIOB
HOCHUTENeH

1.4

1.5

1.6

1.7

1.8
1.9

[TporpamMmmHoe oOecrieueHre KoMibloTepa. [Ipukiaanoe nporpaMmaoe ooecrneuenue. CUCTEMHOE
nporpamMmmHoe obOecrnieueHne. Cuctemsl mporpammupoBaHus. [IpaBoBas oxpaHa MporpamMMm u
naHHbIX. becratHele W ycioBHO-OecruiatHele mporpammbl.  CBOOOAHOE —MpOrpamMMHOE
oOecrieueHne

Qaiinel ¥ nanku (karanoru). Tumbel QaitnoB. CsoiicTBa ¢aiioB. XapakTepHble pa3Mepsl Qailio
pa3MyYHBIX TUIIOB (CTpaHMIIA TEKCTa, OJEKTPOHHAs KHHUTa, Qororpadus, 3amuch TMECHU,

BUJICOKIIUTI, TIOJTHOMETPAKHBIA (DUITHM)

[TpunHIMTIEI MOCcTpOCHMs (aitnoBeIx cucteM. [lomHoe ums daiina (manku, katanora). [IyTs k daitry

(marmke, Katajory)

@aiinoBeiii MeHekep. Pabora ¢ ¢aiimamu u mankamu (KatajoraMu): CO3JaHHUE, KOMMMPOBAHUE,
nepeMenieHre, nepeMMeHoBaHne U ynanenue ¢aiioB u mnamok (katanoros). Ilowck daitnos

CpeACTBaMH ONEPAIIIOHHON CHCTEMBI

ApxuBanus JaHHBIX. VICrob30BaHNE TIPOTPaMM-apXHBATOPOB

KommbroTepHble BUPYCHI M JPYTHE BPEIOHOCHBIC MporpaMmbl. [IporpamMmbl Jjisi 3alUTHl OT

BUPYCOB

@

O0benuneHne KommbiOTepoB B ceTh. Cerb MHTepHer. Beb-cTpanuna, BeO-caift. CTpykTypa
aapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsbl. Ilowck wHpOpMamuHU MO KITFOUYEBBIM
CJIOBaM U 10 u300paxenuto. JloctoBepHOCTh HH(OpMAIUK, IOTy4YeHHOM n3 MHTEepHEeTa

COBpeMCHHHe CCPBUCHI I/IHTepHeT—KOMMYHI/IKaL[I/Iﬁ

CereBoii 3THKET, 0a30BbIE HOPMBI HH(POPMALIMOHHOM STHKH U TIpaBa 1pu padote B cetu MHTEpHET.
Crpareruu 6e3onacHoro nosejeHus B IutepHere

Teoperuueckue OCHOBBI HH(OPMATUKH

2.1

Wndopmanus — OAHO W3 OCHOBHBIX TNOHATUH COBpeMEHHON Hayku. MHdopmarus kak cBeneHU
NpeHa3HAYCHHBIC /IS BOCTIPUATHS YEIOBEKOM, M MH(POpPMANUs KaK JaHHbBIE, KOTOPhIE MOTYT
ObITh 00pab0TaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JINCKpPEeTHOCTh JaHHBIX. BO3MOXXHOCTH OMHUCAHHS HEMPEPHIBHBIX OOBEKTOB M MPOIECCOB C
MOMOIIBIO JUCKPETHBIX JaHHBIX. WH(pOpMannoHHBIE TPOIECCHl — TMPOIECCHl, CBS3aHHBIE C
XpaHeHUEM, MPeoOpa30oBaHUEM U Tiepeaueii JaHHbBIX

23

CumBon. Andasut. MomHocTs andasura. PaznooOpasue s3bIKOB U andaBUTOB. EcTecTBEeHHBIE
dbopmanbHbie S3bIKA. AaBUT TEKCTOB Ha PycCKOM si3bike. [[BomuHbiid andaBut. KommdecTtBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIWi{) (PUKCHPOBAHHON UIMHBI B JBOMYHOM aiQaBuTe.
[IpeoOpazoBanue m000T0 andaButa K IBONIHOMY. KOTHMYIECTBO pa3IuyIHBIX CIOB (PUKCUPOBAHHOM
JUIMHBI B anihaBUTE ONpeIeIEHHON MOLTHOCTH
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KoaupoBanue cUMBOJIOB OHOTO ajidaBHTa C TMOMOLIbIO KOJOBBIX CJIOB B Jpyrom aiaBuTe,
KOJI0Basi TaOJIUIIA, AEKOAUPOBAHUE

2.5

JBomunbIii ko1 [IpencraBieHne qaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JBOMYHOM ajihaBUTE

2.6

WupopMamoHHbIE 00bEM JTaHHBIX. BUT — MHUHUMAabHAs CAWHHIIA KOJIMYECTBAa WH(OpPMAIUU —
JBOMYHBIN pa3psia. balT, kunobaiit, MmerabaiiT, ruradait

2.7

CkopocTh Tepenayn JAaHHBIX. EIUHHUIBI CKOPOCTH Tepenadd JNaHHBIX. VckaxeHue wHGOpMaIim:
IIpH nepegaye

2.8

KomupoBanue TtekcroB. PaBHomepHbiii koa. HepaBHomepnoii kox. Koawposka ASCII.
Bocemubutabie koaupoBku. [lonstue o xogupoBkax UNICODE. JlexonupoBanue cooOmieHui
HCIOJIb30BAaHUEM PAaBHOMEPHOTO M HepaBHOMepHOro koaa. MndopmannoHHslii 00bEM TeKcTa

2.9

2.10

O011ee mpeacTaBIeHUEe O HUPPOBOM MPEACTABICHUH ayINOBU3YAIbHBIX M JPYTUX HEMPEPHIBHBIX
nanubiXx. Kommpomanue mBera. L[BetoBrie Momenmn. Mogenr RGB. I'myObuna koaupoBaHus.
[Tanutpa

PactpoBoe u BekTOpHOE mpeiacTaBieHue n3o0paxkeHuil. Ilukcens. Onenka MHPOPMALMOHHOTO
00bEMa rpaMUECKUX JaHHBIX I PACTPOBOTO N300paKEHMSI

2.11

KonunpoBanue 3Byka. Pa3psgHOCTh M yacToTa aucKpeTu3anuu. KoinuecTBO KaHalOB 3alUCH.
OlnieHKa KOJIMYECTBEHHBIX IMapaMETPOB, CBSI3aHHBIX C MPEJICTABICHUEM W XPAaHEHUEM 3BYKOBBIX
daiinos

~

HudbopMalimoHHbIE TEXHOJIOTUU

3.1

TexkcToBbIE JOKYMEHTHI M UX CTPYKTYpHBIE DJIEMEHTHI (CTpaHuIia, ad3all, CTpoKa, CJI0BO, CHMBOI)

3.2

TekcToBBIl MpoLECCOp — MHCTPYMEHT CO3JaHUs, PENaKTUPOBaHHA M (HOPMATHPOBAHUS TEKCTOB.

[TpaBuna Habopa TekcTa

3.3

PenaktupoBanue Tekcta. CoiictBa cuMBoIoB. [lpudt. Tumsr mipudToB (pydreHsie, ¢ 3aceUKami,
MoHomupuHHbIe). [lomyxupHoe u KypcuBHOe HauepTanue. CBoiicTBa a03aleB: T'paHUIIBL,
a03aIHbIN OTCTYM, HHTEPBAJ, BIpaBHUBaHUE. CTHIIEBOE OpMATHPOBAHHE

3.4

3.5

CrpykTypupoBaHue MH(OpMAIMKU C IOMOIIBIO CIUCKOB M Tabaul. MHOTOypOBHEBBIE CIIUCKHU.
JloGaBieHue Tabaul B TEKCTOBBIE IOKYMEHTHI

BcraBka n3oOpakeHuil B TEKCTOBbIE TOKyMeHThl. O0TekaHne n300paxeHuit TekcToM. Britouenune
B TEKCTOBBIN IOKYMEHT IMarpaMm u Gpopmyi

3.6

HapaMeTpLI CTPAHUIIbI, HyMCpalus CTPpaHMUII. I[O63.BJ'I€HI/IC B TOKYMCHT KOJIOHTUTYJIOB, CCBIJIOK

3.7

[IpoBepka mnpaBonucanus. PaccraHoBka nepeHocoB. ['omocoBoil BBoA Tekcra. OnTuueckoe
pacno3HaBaHue Tekcta. KomnbsroTepHslil nepeBoa. Mcnonb3oBanue cepBucoB cetu MHTEpHET i
00paboOTKH TEKCTa

3.8

3HAaKOMCTBO C rpaduueckuMu perakropamu. Pactpossie pucyHku. Mcnonbs3zoBanue rpadguueckux
IPUMHUTHBOB

3.9

Onepanuu penakTUpOBaHHUS TpapUuecKuX OOBEKTOB, B TOM uucie HUPPOBBIX QoTorpaduii:
W3MEHEHHUE pa3Mmepa, 00pe3Ka, MOBOPOT, OTpaKeHHE, padoTa ¢ 00JacTsIMHU (BBIJCICHHE, KOTTMPOBAHU
3alIlMBKa [IBETOM ), KOPPEKIIUS [[BETA, SIPKOCTH M KOHTPACTHOCTH

3.10

BekrtopHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMU CPEICTBAMH TEKCTOBOTO
mpolieccopa WM JAPYyrux mnporpamm (mpuiiokenuii). JloOaBieHHWe BEKTOPHBIX PHUCYHKOB B
JIOKYMEHTBI

3.11

[MoarotoBka MynbTHMenUNHBIX Tpe3eHTanud. Cnaiin. [oOaBieHwe Ha ciaiil TekcTta U
n300pakennii. PaboTta ¢ HECKOJIBKUMU ClaiiaMu

3.12

JloGaBiieHne Ha ciaii ay JMOBU3YyaIbHBIX JaHHBIX. AHUMAanus. [ umepcchuikn




8 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

TeopeTnueckrue 0CHOBBI HH()OPMATUKU

1.1

Hemno3unuonHble W TO3WIMOHHBIE CHCTeMBbl cuucieHus. AudaBut. OcHoBanue. Pa3BépHyTas
¢dopma 3amucu yncna. [lepeBos B 1€CATHUHYIO CUCTEMY YHCEJI, 3aIIMCAHHBIX B IPYTHX CUCTEMAax
CUMCIICHUS

1.2

PumMckas cuctema cumcieHus

1.3

JBonunas cuctema cuucienus. IlepeBon mensix ymcen B mpeaenax oT 0 go 1024 B nBowuHyO

CHUCTEMY cuHclieHUs. BocbMmepuuHas cucrtema cuucieHus. IlepeBon yucen w3 BOCBMEPUYHOMN
CHUCTEMBbl B JIBOMYHYIO W JECATUYHYIO cucTeMbl u oOpatHo. IllecTHamnarepudHas cucreMa
cuucnenus. [lepeBoa 4ucesl W3 WIECTHAAUATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U
JECATUYHYIO CUCTEMBI U 0OPaTHO

1.4

ApI/I(bMeTI/I‘ICCKI/Ie OIICpalru B ,Z[BOPI‘IHOﬁ CHUCTCMC CUUCIICHUA

1.5

1.6

Jlornueckue BbICKa3bIBaHUs. Jlornyeckue 3Ha4eHUs BbICKA3bIBAaHUI. DJIEMEHTapHbIE U COCTaBHbIE
BbICKa3bIBaHUs. Jlormueckue omepanuu: «u» (KOHBIOHKLUS, JOTMYECKOE YMHOXKEHHE), «HIN»
(IM3BIOHKIMS, JOTMYECKOE CIIOKEHHUE), «He» (joruueckoe orpuuanue). [Ipuopurer nornyeckux
onepauuii. OnpeneneHne UCTUHHOCTH COCTAaBHOTO BBICKA3BbIBAHMS IIPU M3BECTHBIX 3HAYCHHAX
MCTUHHOCTH BXOJSILMX B HETO AJIEMEHTAPHbBIX BbICKAa3bIBAHUI

Jlornyeckue BeIpakeHus. I[lpaBuiia 3ammcu JOrWYeckux BblpakeHuil. IlocTpoenue Tabmui
VICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

1.7

Jlormyeckue »jaeMeHThl. 3HAaKOMCTBO C JIOTHYSCKMMH OCHOBAMU KOMIIBIOTEpA

AJTOPUTMBI U TPOTPAMMHUPOBAHNE

2.1

2.2

23

24

ITonsiTue ajiropuTma. Hcnonnurenu AJITOPUTMOB. AJIFOpI/ITM KaK IUIaH  YIpaBJICHUA
HCIIOJTHUTCIICEM

CpoiictBa anropurMa. CrnocoObl 3amucH alropuT™Ma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
porpamma)

AnroputMmuyeckue KOHCTpykKuuu. KoHceTpykums — «cinepoBaHue». JIMHEHHBIH — alrOpUTM.
OrpaHn4eHHOCTb JIMHEMHBIX AJTOPUTMOB: HEBO3MOXKHOCTb IIPEJYyCMOTPETh 3aBUCUMOCTH
IIOCJIETIOBATEIbHOCTH BBIITOIHAEMBIX JEUCTBUN OT HCXOAHBIX JAHHBIX

KoHcTpyKIus «BEeTBICHUE»: TIOTHAS U HETIoNHAs (popMbl. BEIToHEHE U HEBBITIOTHEHUE YCIIOBHS
(MCTUHHOCTD U JIO)KHOCTh BBICKa3bIBaHUs). [IpocThie M cocTaBHBIE YCIOBUS

2.5

2.6

KoHcTpyKIus «TOBTOPEHUE»: IIUKJIIBI C 3aIaHHBIM YUCJIOM MTOBTOPEHU, C YCIIOBUEM BBITTOJHEHMS,
C NIEPEMEHHOMN IIUKJIA

PazpaboTka 11 GOpMaIBHOTO UCHOIHUTENS AITOPUTMA, IPUBOAAIIETO K TPeOyeMOMy pe3yIbTaTy
IpU KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3paboTka HECIIOKHBIX AITOPUTMOB C HCIOJIb30BAHHUEM
IIUKJIOB ¥ BETBJICHUH JUTsI yIIpaBJIeHUS! (OPMAaTHHBIMH NCTIOJTHUTESIMU. BBIIOTHEHNE aNTOpuTMOB
BPYUHYIO M Ha KoMIbloTepe. CHHTaKCHYeCKUe U Joruyeckre omuoku. OTkassl

2.7
2.8

SA3pik mporpammupoBanus (Python, C++, Java, C#, IllxonbHblii AsropurmMudeckuil S3bIK).
Cucrema nporpaMMHUpPOBaHUS: PEJAKTOP TEKCTa MPOrpaMM, TPAHCISATOP, OTJIATUUK

HCpCMCHHaHZ THII, UM, 3HAYCHUC. I_ICJ'ILIC, BCIICCTBCHHBIC U CUMBOJIbHBIC IICPECMCHHBIC

2.9

Onepatop npucBauBanus. ApudMeTHueCKUe BEIPAXKECHUS U MOPAIOK UX BbIuucieHus. Oneparnuu ¢
LEJIbIMH YMCIIaMU: LEIOYUCIEHHOE JEIEHNE, OCTATOK OT JeneHus. [IpoBepka neaumocTr 0qHOro
LIEJIOr0 YHCIIa Ha IpyToe

2.10

BerBaenns. CocraBHEIC YyCJI0BUA (3armcr> JJOTHYCCKHUX BBIpa)KeHI/Iﬁ Ha MH3Yy4YacMOM A3bIKC

nporpamMmupoBanusi). HaxoxaeHne MUHMMyMa M MakcUMyMa W3 JBYX, TPEX U YETBHIPEX 4MCEN.

Pemenue KBaAPATHOI'O0 YPABHCHUS, UMCIOIIICTO BCIICCTBCHHBIC KOPHU

2.11

I[I/IaJ'IOl"OBaSI OoTJIalKa IMporpamMm: IMOMIAroBO€ BbIIIOJIHCHUE, IIPOCMOTP 3HA4YCHHUH BCJIIMYHH,
OTJ'Ia)IO'-IHLII\/’I BBIBO/, BI)I60p TOYKH OCTaHOBA

2.12

[ukn ¢ ycmoBueM. Anroputm EBKnmma st HaxoKI€HUS HaWOOJIBIIETO OOIIEro IEIHUTENS IBY
HATypaJIbHBIX uncen. Pa3OueHue 3amuch HATYpPaJbHOTO YHKCIA B TIO3UIIMOHHOM CHCTEME C
OCHOBAHHWEM, MEHBIIINM I paBHBIM 10, Ha OTaeIBHBIC IU(PHI

X



2.13

[ukn c nmepeMeHHOH. AJTrOpUTMBI NPOBEPKH AEIUMOCTH OJHOTO LEJOr0 4YMCiIa Ha JIPYyroe,
IIPOBEPKU HATYPAJIBHOTO YUCIIA HA IPOCTOTY

2.14

O6paboTka CUMBOJNBHBIX JaHHbIX. CHUMBOJBHBIE (CTPOKOBBIE) TepeMeHHbIe. [locuMBoOJIbHAS
o0paboTrka cTpok. [loacdyér YacTOTHl MOSBIEHUS CUMBOJA B CTpOKe. BcrpoenHble (QyHKIMM a7
00pabOTKH CTPOK

2.15

Onpez[eneHI/Ie BO3MOJKHBIX PE3YyJIbTATOB pa6OTBI aJiIropuT™Ma IpHr 3aJaHHOM MHOYKCCTBC BXOAHBIX
JAaHHBIX, OMPCACIICHUC BO3MOKHBIX BXOAHBIX JAHHBIX, IPUBOAANIUX K JAHHOMY pPC3YyJIbTaTy

9 KIIACC

Koxa

IIpoBepsieMblii 3J1eMeHT COAeP:KAHUS

Hudposas rpaMOTHOCTH

1.1

I'moGanbrast cers MWurepHer. IP-agpeca y310B. CereBoe XpaHEHHE JaHHBIX. MeETObI
WHAVNBUIYAIBHOTO M KOJUIEKTUBHOTO pa3MelleHus HOBoi uHGpopMmaiuu B WuTtepnere. Bombiime
JaHHbIE (MHTEPHET-JAaHHbIE, B YACTHOCTH JIaHHBIE COIIMATILHBIX CeTel)

1.2

[Tonsitne 00 wHbOpPMAITMOHHONW OE€30MaCHOCTH. YTPO3bl MH(GOPMAIIMOHHOW O€30MacHOCTH IPHU
pabore B THO0aMBPHOW CETHM W METOAbI MpoTHBOAeicTBUs uM. [lpaBunma OGe3omacHoU
ayreHTuUKauuy. 3amura JuYHOM uHpopmanmuu B cetu HMurepHer. be3omacHble cTpateruu
noBejieHus B ceTH MHTepHeT. [Ipemynpexaenre BOBICUCHUS B IECTPYKTUBHBIC U KPUMUHAIBHEIC

(hopMBI ceTeBOIl aKTUBHOCTH (KHOEpOYIIUHT, GUITHHT U APYTUE POPMBI)

1.3

2.1

Buner nestensnoctu B UHTepHETe. IHTEpHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBUCHI (TIOYTOBAs
ciyx0a, BUACO-KOH(PEPEHI-CBSI3b M JIPYTHE), CIPAaBOYHBIE CITy)KObI (KapThl, paclHCaHUs U
JpyTue), TOUCKOBBIE CIIY)KObI, CIY>KObl OOHOBJIEHHMS MPOTPAMMHOIO OOECTeUeHUs U Apyrue
ciyx0bl. CepBHUCHI TOCYIapCTBEHHBIX ycnyr. OOnaunble Xpanwiumia gaHHbIX. Cpencrta
COBMECTHOI pa3paboTKu TOKyMEHTOB (oHiaiH-oduckl). IIporpammuoe obecniedueHue kKak BeO-
CEpPBHC: OHJIAWHOBBIC TEKCTOBBIC M IPaUUECKHUe PEIAKTOPHI, CPEIBI pa3padOTKU MPOrpaMM

TeopeTnueckrue 0CHOBBI HH()OPMATUKH

Mopenb. 3amaum, pemiaeMble C TOMOIIBI0  MojaenupoBaHus. Kiaccubukamum Mojaenen.
MartepuanbHble (HaTypHbI€) U HHPOpPMAIIMOHHBIE MOIeTH. HempephIBHbIC U IUCKPETHBIE MOJICITH.
Nmuranmonnsie monenu. Wrposbie monenu. OneHKa COOTBETCTBUS MOJEIH MOJEIHUPYEMOMY
O0BEKTY U LENSIM MOACITUPOBAHUS

2.2
23

24

TabnuuabIe MOACIIHN. Ta6m/1ua KakK IIPEACTABJIICHUC OTHOUICHU A

ba3b1 jaHHbBIX. OT60p B Ta6J'II/II_Ie CTPOK, YAOBJICTBOPAIOIIUX 3aAaHHOMY YCJIIOBHUIO

I'pad. Bepmmna, pedpo, myts. OpHeHTHpOBAaHHBIE W HEOPHUEHTHUpOBaHHBIE Tpadsl. [nmHa (Bec
peOpa. BecoBas matpuna rpada. JnuHa myta mMexnay BepumHamu rpada. Ilouck onTumanibHOR
nyTu B rpade. HauanpHas BepmrHa (MCTOYHUK) M KOHEUHAs BepIIMHA (CTOK) B OPHEHTUPOBAHHOM
rpade. Boruncnenue koinuyecTBa MyTeil B HAPaBICHHOM allMKJINYECKOM rpade

2.5

2.6

HepeBo. Kopenb, BepmmHa (y3en), Jauct, pedpo (myra) mepeBa. Bricora nepesa. Ilogmepeso.
[Tpumepb! ncnonb30BaHus AepeBbeB. [lepedop BapruaHTOB € IIOMOIIBIO JIepeBa

[TonsiTHe MaTeMaTHYeCKOM MoOJAETH. 3ajadu, pemacMble ¢ TIOMOIIBI0 MaTeMaTHYeCKOTO
(KOMITBIOTEPHOTO0) MoAeTupoBaHusi. OTIuYre MaTeEMaTHUECKON MOJIENIA OT HATYPHOU MOJETH U OT

CJIOBECHOTO (JIUTEPATYPHOTO) OMUCAHUS 00BEKTa

2.7

OTamnsl KOMIIBIOTCPHOTO MOACIUPOBAHHUA: IMOCTAHOBKA 3aJadu, IMOCTPOCHUC MaTeMaTH4IeCKOM
MOZCIIH, IIpOrpaMMHas peajindanus, TCCTUPOBAHUEC, TPOBCACHUC KOMIIBIOTCPHOTO S3KCIICPUMCHTA,
AHAJIN3 €T0 PE3YyJIbTAaTOB, YTOYHCHUC MOJACIIN

ANTOpPUTMBI U IPOTPaMMHUPOBAHUE

3.1

Pa3ouenue 3aJa4yd Ha I1oA3aaadu. CocraBieHue AJITOPUTMOB U MporpamMm € HCIIOJIb30BAHUCM
BeTBJIeHI/Iﬁ, OUKIOB MW BCIIOMOraTCJIbHBIX aJITOPUTMOB MIJId YIIPABJICHUA HWCIOJHUTCICM HIIN
APYT'UMH UCTIOJHUTCIAMU




3.2

TaGnuunpie BenuuuHbl (MaccuBbl). OgHOMEepHBIE MaccUBBl. COCTaBlIEHHE M OTJaJKa MPOrpaMMm
peann3yoIUX THIIOBbIE AITOPUTMBI 00Pa0OTKH OJJHOMEPHBIX YUCIOBBIX MACCUBOB, HA OJTHOM U3
s3bIkOB TiporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBIII AJNTOpUTMUYECKUI
SI3BIK): 3aII0JIHEHUE YMCIIOBOI'O MAcCUBA CIyYalHbIMM YMCIAMU, B COOTBETCTBUHU C (POpMYIIOH nin
IyTéM BBOJA 4YMCEJ, HAXOXJAECHHE CYMMBbI 3JIEMEHTOB MACCHUBA, JIMHEHHBIH MOUCK 3aJaHHOIO
3HA4YEeHUs B MAacCHUBe, MOJCYET 3JIEMEHTOB MAcCHBA, YIOBIIETBOPSIOIIMX 3aJaHHOMY YCIIOBHIO,
HaX0X/I€HNE MUHUMAJIbHOTO (MaKCUMAaJIbLHOTO) yieMeHTa MaccuBa. CoOpTHpOBKa MaccuBa

3.3

3.4

OO6paboTka TMOTOKA JAHHBIX: BBIYUCICHHE KOJMYECTBA, CYMMBI, CPEIHEro apu(pMETHYECKOro,
MHHHAMAJIBHOTO U MaKCUMAaJIbHOTO 3HAUCHHS 3JIEMEHTOB ITOCIIE0BATEILHOCTH, Y IOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO

VYupasnenue. Curnan. O6parHas cBsi3b. [lorydeHne curaaaoB oT HU(POBBIX NaTYMKOB (KaCaHUS,
paccTosiHUs, CBETa, 3ByKa W Jpyroro). [Ipumepsl HCIIONB30BaHMS TPUHIMIIA OOpPATHOHW CBSI3U B
CUCTEMax YIPAaBIICHUS TEXHUYECKHMMH yCTPOWCTBaMH, B TOM 4Hclie B poboTtorexnmke. [Ipumep
pPOOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YIPABICHUS JBUKCHHEM B TPAHCIIOPTHOW CHCTEME,
CBapOYHas TUHUS aBTO3aBOJa, ABTOMATH3UPOBAHHOE YIPABICHUE OTOIJICHHEM JJOMa, aBTOHOMHAs
crcTeMa yIpaBJICHUS] TPAHCTIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)

WHudopMannoHHbIE TEXHOIOTHH

4.1

4.2

[Tonsitue 00 »SneKTpoHHBIX Tabnumax. TUIBl JaHHBIX B SYeMKaxX OSJIEKTPOHHOM TaONHUIIBI.
PenaktupoBanue u ¢dopmatupoBanue Tadnui. BceTpoeHHbIe GYHKIMH UIS MOMCKAa MakKCHUMyMa,
MUHUMYMa, CyMMBbI H cpenHero apudmerudeckoro. CopTHpOBKa JJaHHBIX B BBIJICICHHOM

Auaria3oHe. HOCTpOCHI/Ie JuarpaMmm (FI/ICTOFpaMMa, KpyroBast auarpamMma, TOUYCHHAA JAUarpaMma).

Bo160p THmna auarpaMMbl

[IpeoOpazoBanue ¢Gopmyn mnpu komupoBaHuH. OTHOCHUTENbHas, aOCOMIOTHAs M CMEIIaHHAs
azpecarus

4.3

VYcinoBHbIE BBIYMCICHHUS B 3JEKTPOHHBIX TabOnuuax. CyMMHpOBaHHE U TOJACYET 3HAYCHHIH,
OTBEYAIONIMX 3aJaHHOMY ycioButo. OOpaborka OonmpmIMX HAaO0OPOB MJaHHBIX. UYWCIEHHOE
MOJICTTHPOBAHHE B YIEKTPOHHBIX TAaOIHIIAX

4.4

Poie nHGOPMAITMOHHBIX TEXHOJIOTHI B Pa3BUTHH 3KOHOMUKH MUPA, CTPaHbI, peruoHa. OTKpPBITHIC
obpaszoBarenbHbIe pecypchl. [Ipodeccuu, cBs3aHHBIE ¢ WHPOPMATUKON U MHPOPMAITMIOHHBIMH
TEXHOJIOTUSIMH:  BeO-IU3aiiHep, MPOTPAaMMHKCT, pa3pabOTYMK  MOOHMJIBHBIX  MPHUIIOKCHHUH,
TCCTUPOBIIUK, APXHUTCKTOP MIPOrpaMMHOI0 06CCHCT-I€HI/IH, CIICUAJIMCT 110 aHaJIu3y HOdaHHBIX,

CUCTEMHBIHN AAMHUHUCTPATOP



IMPOBEPSIEMBIE HA OI'3 IO HH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
MPOI'PAMMBI OCHOBHOTI'O OBIIIETO OBPA3OBAHUSI

Kon

npoBepsie-

MOI'o

TpedoBa-

HHUA

IIpoBepsiemble TpeOOBAHUSA K NPeIMETHBIM pe3yJbTaTaM 0230BOIr0 YPOBHSI OCBOEHHUSA
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHHUs HA OCHOBE
drocC

3HaTh (MTOHUMATB)

1.1

Bnanenne OCHOBHBIMHM TOHSATHSAMH: HH(pOpManus, Tepenadya, XpaHeHHEe | 00paboTka
uH(pOpMalluK, aIrOPUTM, MOENb, HU(GPOBONH NPOAYKT U HX HCIONb30BAHHE JISI pPELICHHS
yueOHBIX M MPAKTUYECKHX 3a/1a4

1.2

BJ'Ia)ICHI/Ie IMOHATHUAMU: BBICKA3bIBAHUEC, JIOTHUYUCCKAA oni€panusd, JOTrH4€CKOEC BEIPAKCHUC

VYMeTh

2.1

YMeHue onepupoBaTh €IMHULIAMEI U3MEPEHUsT HHPOPMALMOHHOTO 00BEMA U CKOPOCTH Nepeaadu
JAHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHMBATh Lenble yucia oT 0 no 1024 B pa3inyHBIX MO3ULUMOHHBIX
cHCTEeMaxX CUMCIIEHUs C OCHOBAHUSMHU 2, 8, 16, BHIIOJIHATH apu(METHUECKUE ONlepalluy HaJl HUIMU

23

YMeHue KOoAMpoBaTh M JIEKOAUPOBATh COOOLIEHMs IO 3aJaHHBIM IIpaBUJIaM; IOHUMAaHUE
OCHOBHBIX TIPUHIMIIOB KOAMPOBAaHUS HWHGPOPMAIMK  PA3IMYHONW TPHPOIBL:  TEKCTOBOH,
rpaduuecKoi, ayJ 1o

24

2.5

2.6

YMeHue 3alMchIBaTh JOTHYECKUE BBIPAXXCHHA C UCIIOJIb30BAHHUEM TU3BbIOHKIUH, KOHBIOHKIIUU U
OTpULaHUA, ONpPCACIATbh HCTHUHHOCTbL JIOTHYCCKHUX BLIpa)KeHHﬁ, €CJIM HU3BCCTHBI 3HAYCHHUA
HCTHUHHOCTHU BXOIAIIUX B HETO ICPEMCHHBLIX, CTPOUTH Ta6J'II/II_[bI HCTHHHOCTH IOJId JIOTHYCCKHUX
Bblpa)KeHHﬁ; 3aIMMCbIBATh JIOTHYCCKHEC BhIPAKCHUA HA U3YyYAaCMOM A3BIKC ITPOrpaMMHUPOBaAHUA

YMeHue COCTaBJISATh, BBINOJIHATH BPYYHYK0 M HAa KOMIIBIOTEPE HECIIOKHBIE QITOPUTMBI IS
YIPaBICHUsS HCIOJHUTEISIMU; CO3[1aBaTh M OTJIAXXUBATh IPOrPaMMbl Ha OJHOM W3 S3BIKOB
MPOrpaMMHUPOBAHUS, PEATU3YIONINE HECIOXKHBIE aNTOPUTMBI O0OpaOOTKM YHCIIOBBIX JTAaHHBIX C
MCIOJIb30BaHUEM IIMKJIOB U BETBJICHUI; yMEHHE Pa30MBaTh 3a/1a4y HA M0/13a/1a4H, UCIIOJIb30BaTh

KOHCTAHTBI, TIEPEMEHHBIE M BBIPAKEHUS PA3IUYHBIX THUIOB (YUCIIOBBIX, JIOTMYECKHX,
CUMBOJIbHBIX); aHAU3UPOBATh NPEJIOKEHHBIN aNrOpPUTM, OIpPEAeNsaTh, KAaKUE pe3yJbTaThl
BO3MOXHBI IIPU 33JTAHHOM MHO>KECTBE UCXOHBIX 3HAYCHHI

OQHOI'0 LEJIOro Yuciia Ha Apyroe, IPpOBEPKU HATYPAJIIbHOTO YUCJIa Ha IPOCTOTY, BBIACIICHUA LII/I(I)p
nus3 HaTypaJlbHOI'O qucia, IIOHUCK MaKCMMYMOB, MHWHUMYMOB, CYMMBI YHCI0BOH
IIOCICA0BATCIBHOCTHU

2.7

Brnagenue ymeHueM OpUEHTHpPOBATHCSI B HMEpPApXUUECKOW CTPYKType (QailioBoi CHUCTEMBI,
paboTath ¢ (haitioBoii ccTeMON ePCOHAIBHOIO KOMIBbIOTEPA € UCIIOJIb30BAaHUEM I'papruecKoro
uHTep(deiica, a UMEHHO: CO3/1aBaTh, KOMMPOBaTh, NEpeMellaTh, NEPEUMEHOBBIBATh, YJIAJIATh U
apXUBHPOBATH (hailiIbl M KaTaJIoOru

2.8

Bnanenne ymMeHUsIMM M HaBBIKAMU MCIIOJIB30BaHMA MH()OPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH U TIOMCKAa, XpaHEHWs, oOpabOTKM W Tepenadyd W aHajlu3a pa3InYHbIX BUIOB
uHpOpMaLIUU

2.9

YMeHue BbIOMpaTh CIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBUU C TOCTaBICHHOW 3amauci
(Tabmutibl, cxeMbl, rpaduKH, TUarpaMMbl) C UICTIOJIb30BAaHUEM COOTBETCTBYIOIIUX ITPOTrPAMMHBIX
CpeacTB 00OpaOOTKH TaHHBIX

2.10

Ymenue Qopmann3oBaTh U CTPYKTYpUpPOBaTh MH(POPMAIUIO, MCIONb3Ysl SJIEKTPOHHBIE TAOJIMIE
s o0paOOTKHM, aHalIM3a U BU3yalIM3allMM YHMCIOBBIX JaHHBIX, B TOM YHCJE C BBIJEICHHUEM
JMarna3oHa TabJauIIbl U YIIOPSAA0YMBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHUE PUMEHSATH B
ANEKTPOHHBIX Tabmuuax (opMylibl JUisl pacy€TOB C KCIOJIb30BAHMEM BCTPOEHHBIX (DYHKIMMH,
aOCOIOTHOM, OTHOCHUTENIBHOM, CMEIIAHHOW aJipecally; UCIOJIb30BaTh AJIEKTPOHHBIE TAOIUIIBI
JUISL YUCJIEHHOTO MOJIEJIMPOBAHUS B IPOCTHIX 33/1a4axX U3 pa3HbIX IPEeIMETHBIX 00sacTeil

YMeHHe 3anucarb Ha M3y4aeMOM SI3bIKE€ IIPOrPAMMHUPOBAHMS AJITOPUTMBI NPOBEPKU ACIUMOCTH

|



HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
1HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1

[udposasi rpaMOTHOCTH

1.1

®daiinbl 1 nanku (katasnory). [IpuHiunel moctpoenust ¢aitnoBeix cuctem. [lomHoe ums daiina (mamnku).
[Tyt x ¢aitny (manke). PaGora ¢ Qaiimamu u KaTajoramu CpeICTBAMHU ONEPAIMOHHONH CHUCTEMBI:
co3llaHKe, KOIMPOBaHHE, IepeMEICHHE, TIEPEHMEHOBAHNE U yaalieHHe (DaiIoB U Marnok (KaTajJoros).
Tumnet ¢aitnos. CeoiicTBa daitnos. DaiinoBeiii Mmenemkep. [lonck daiinoB cpeacTBaMu OmepauoHHON
CHCTEMBI

1.2

O0benuHeHne kKomMmnbloTepoB B ceTb. Ceth MHTepHeT. BeO-crpanmia, BeO-caiiT. CTpyKTypa aapecos
BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [louck mHpOpManMKM MO KIOYEBHIM CIOBaM M IO
n3o0paxenuio. JfocroBepHocTs nHPOpMaIyn, momydeHHoi u3 Marepuera. [P-agpeca ysmos. CeteBoe
XpaHEHUE JTaHHBIX

Teopernueckue 0OCHOBBI HHPOPMATUKA

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTh OMHCAHMUS HEMPEPBIBHBIX OOBEKTOB U MPOIECCOB C MOMOIIBK
JUCKPETHBIX TAHHBIX.

CumBoi. Andasur. MomHocTs andasuta. J[Bonunsii andabut. KoaudecTBO BCEBO3MOXKHBIX CIIOB
(KOJTOBBIX KOMOWHAIMI) (UKCHUPOBAHHOW UTHMHBI B JBOMYHOM aindasute. [IpeoOpazoBanue mo00ro
andasuta K ABOMYHOMY. KOJMUECTBO pasNUYHBIX CIOB (PUKCUPOBAHHOW [UIMHBI B  andaBuTe
ONPeACIEHHON MOIIIHOCTH.

KoaunpoBanue cuMBOJIOB 0OHOTO ali(haBUTa C TOMOIIIBIO KOJIOBBIX CIIOB B IPYTroM ajiaBUTe, KOJOBAast
ta0ymna, jaekomupoBaHue. KomupoBanume TekcToB. PaBHOMepHBIH Koa. HepaBHOMEpHBIN KO
Komuposka ASCII. Bocemuoutabie KoaupoBku. [lorstue o koguposkax UNICODE. JlekoaupoBanue
COOOIIEHUH ¢ WMCTOJIH30BAaHUEM PABHOMEPHOTO W HepaBHOMEpPHOro Koaa. MHbopMarmoHHEIH 00BEM
TEeKCTa

2.2

NudpopmannonHplii 00bEM JaHHBIX. BUT — MUHUManbHas €IMHUIA KOJUYECTBAa HHPOpPMaLUU —
TBOWYHBIA pa3psa. EnuHuUIEl M3MepeHus WHPOPMAIMOHHOTO 00bEMa NaHHBIX. burt, Gaiit, KmioOaiT
Merabait, rurabait. CKkopocTh nepeauu AaHHbIX. EAMHUIBI CKOPOCTH Nepejauu TaHHbIX
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Komuposanue npera. L{BetoBsie mogenu. Moaens RGB. I'my6una kogupoBanus. [Tanutpa.
PactpoBoe u BekTOpHOE IpeacTaBieHre n3oopaxenuid. [lukcens. Ouenka nHGOpMaMOHHOTO 00bEMaA
rpadUyecKuX JaHHBIX JJIS1 pACTPOBOTO H300pasKeHUs

24

Koauposanue 3Byka. Pa3psiiHocTs 1 yactoTa 3anucu. KoinyecTBo KaHaIOB 3alMCH.
OreHKa KOJIMYECTBEHHBIX MTAPAMETPOB, CBA3aHHBIX C MIPEJICTABICHUEM U XpaHEHHEM 3BYKOBBIX (haiiyioB

2.5

Heno3unmoHnHsle 1 MO3ULMOHHBIE CUCTeMbl cuMcieHus. Asdasur. OcHoBanue. Pa3zépHyTas ¢dopma
3anucu yucia. [lepeBon B AECITUYHYIO CUCTEMY YHUCEIl, 3alIMCAHHBIX B JIPYTHUX CUCTEMAX CUHUCICHMUS.
Pumckas cuctema cuucieHus

2.6

JIBonunas cuctema cuucnenus. [lepeBoa nensix yucen B npeaenax ot 0 1o 1024 B iBonuHyo cucreMy
cunciienus. BocbmepuuHnasi cuctema cuucieHus. llepeBoj uncen U3 BOCBMEPUYHON CHUCTEMBI B
JBOMYHYIO U JECATUYHYIO cucTembl M obOpatHo. lllecTHamnarepuunas cuctema cumcieHus. [lepeBos
YUCeN W3 IECTHAAIATEPUYHON CHCTEMbI B JBOMYHYIO, BOCBMEPUUYHYIO M JECATUYHYIO CHCTEMBI U
o0paTtHO. Apu(pMETHIECKHE OTIEPAIlUU B IBONYHON CHCTEME CUHCIICHHS

2.7

Jlormyeckue BBICKa3blBaHUA. Jlornueckue 3HAY€HUS BBICKA3bIBaHMI. BHGMCHTapHBIC 1N COCTAaBHBIC
BBICKa3bIBaHMA. Jlormdeckue oncpanuu: «u» (KOHT)IOHKIII/ISI, JJOTHYECKOEC YMHO)KGHI/IG), KU
(III/I3T>IOHKI_II/I$I, JIOTHYCCKOC CJ'IO)KCHI/IC), «HE» (JIOPI/I‘-ICCKOC OTpI/II_[aHI/Ie). HpI/IOpI/ITeT JJOTHYCCKUX
onepaunﬁ. OnpeﬂeneHI/Ie HUCTUHHOCTH COCTAaBHOI'O BbICKAa3bIBaHHsA, C€CJIM HU3BCCTHBI 3HAYCHUA
HUCTUHHOCTU BXOIAIIUX B HETO J3JICMCHTAPHBIX BBICKa3bIBaHUM. Jlormueckue BBIPAXKXCHUA. HpaBI/ma
3allMCH JIOTHYCCKUX BBIpa)I(eHI/IfI. HOCTpOCHI/Ie Ta6J'II/III HUCTUHHOCTH JIOTHYCCKUX BI)Ipa)KeHI/Iﬁ

2.8

2.9

Jlornueckue 31eMeHThHI. 3HAKOMCTBO C JIOTMYCCKUMH OCHOBAMU KOMIIBIOTCpA

HerepLIBHBIC U JOUCKPCTHBIC MOICIIH. MMuTanuoHHple  MOACIH. I/IFpOBBIe MOACIIN. OI_[eHKa
AICKBATHOCTHU MOJCIN MOJCINPYEMOMY 06’beKTy " OECJIAM MOJACINPOBAHUA

[



2.10

Tabnuunbie Mogenu. Tabnuia kak npejacTaBieHUue oTHOIICHUS. baspl qaHHBIX. OTOOP B TabNIHUIIE CTPOK,
YIAOBJIETBOPAIOIINX 38 JaHHOMY YCIOBHIO

2.11

I'pad. Bepmuna, pebpo, myts. OpueHTHpOBaHHbIE U HEOpUEHTHPOBaHHBIE Tpadbl. [JnHa (Bec) pedpa.
Becosas mMaTpuna rpaga. /iinHa nytu Mmexxay BepuirHaMu rpada. Ilouck onTuManabHOro myTH B rpade.
HauvanbHas BepmmHa (MCTOYHHMK) M KOHEYHAas BepIIMHA (CTOK) B OPHEHTHUPOBAHHOM Tpade.
Brrunciienue konuyecTBa MyTeil B HAPaBICHHOM allMKJINYECKOM rpade

2.12

Hepeso. Kopens, Bepiinna (y3en), TucT, pedpo (ayra) nepesa. Beicota nepesa. [Tognepeso. [Tpumepsr
MCTIOJIb30BaHUs JiepeBbeB. Ilepebop BapuaHTOB C MOMOIIBIO JAepeBa

3.1
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AJTOpUTMBI U TPOrPaMMHUPOBAHUE

CaoiicTBa anroputma. CriocoObl 3amucH alropuTMa (CI0BECHBIH, B BUIE OJIOK-CXEMBI, TPOrpaMMa).

CocraBicHue AJITOPUTMOB U TIpOorpamMm € HCIIOJIB30BAaHUCM BGTBHGHHﬁ, OUKJIOB U BCIIOMOI'aTCJIBHBIX

AITOPUTMOB JIJIsl yripaBiieHus ucnoiaHutenem (Pobor, Yepenamnika, Yeptéxauk u apyrue). BeimonHenue
QJICOPUTMOB BPYYHYIO M Ha KOMIIBIOTEPE

S3p1k mporpammupoBanus (Python, C++, Ilackans, Java, C#, [lIkonpHBINH ANTOPUTMUYECKHA SI3BIK).
Cucrema nporpaMMHUpOBaHUS: PEJAKTOP TEKCTa MPOTrpaMM, TPAHCISATOP, OTJIAJUUK.

[lepemennas: tum, uMms, 3HaueHue. Llenpie, BelIeCTBEHHbIE U CUMBOJILHBIEC IEPEMEHHBIE.

Oneparop npucBanBaHus. ApudMeTHYecKHe BBIPAKEHUS U MOPSAIAOK UX BbluMcieHHs. Omnepanuu c
LEIbIMU YUCIIAMU: LEJIOUYHUCIICHHOE JIeJIEHHE, OCTaTOK OT JesieHus. BerBnenusa. CocTaBHbIE YCIIOBUS
(3amuCh TOTUYECKUX BBIPAKEHUI HAa N3y4aeMOM SI3bIKE MporpaMMupoBanus). HaxoxaeHnne MuHuMyMa
M MakcUMyMma M3 JBYX, TpEX M 4YETHIpEX uMces. PerieHue KBaJpaTHOTO ypaBHEHHS, HMEIOLIETO
BelecTBeHHbIE KOpHU. LK ¢ ycnoBuem. Anroputm EBKinaa A HaX0xkA€HUs HAauOOIbIIEro 00IIero
NEUTENS IBYX HaTypaJIbHBIX uncell. Paz0neHune 3anucu HaTypajibHOTO YKCiia B TIO3UIMOHHOM CHUCTEME
C OCHOBaHHMEM, MEHBIINM UM paBHbIM 10, Ha oTAenbHbIe HUdPHL. LUK ¢ mepeMeHHON. ATTOPUTMBI
TPOBEPKH JIEIMMOCTH OJJHOTO LIEJIOr0 YUCIIa Ha PYToe, IPOBEPKU HATYPAIBHOIO YUCIIa Ha IPOCTOTY

O0paboTka CUMBOJIBHBIX AaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) repeMeHHbIe. [locuMBobHAs 00paboTKa
cTpok. [ToicuéT yacToThl MOSBICHUSI CUMBOJIA B CTpOKe. BcTpoeHHble GyHKIMU 17151 00pabOTKH CTPOK
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3.5

OnpeﬂeneHHe BO3MOXHBIX PE3YyJIbTATOB pa6OTI>I aJIropuTMa Ipu JaHHOM MHOXKECTBC BXO/JHBIX JTaHHbIX,
OIIpEACICHNUC BO3MOXXHBIX BXOAHBIX JaHHBIX, IPUBOJAIINX K JAHHOMY PC3YyJIbTATY

Tabnuunbie BenmuuuHbl (MaccuBbl). OmgHOMepHble MaccuBbl. CocTaBiieHME W OTJIaJIka MporpamM,
pEATM3YIONUX THUIOBBIE aNTOPUTMBI 0OPAaOOTKH OJHOMEPHBIX UYHCIOBBIX MACCHBOB, Ha OJHOM H3
s36IKOB TIporpamMmupoBanus (Python, C++, [Tackans, Java, C#, llIkonsHBII ATTOpUTMUYECKUI S3bIK):
3alO0JIHEHHE YMCJIOBOTO MAcCHBa CIyYalHBIMH YHUCIIaMH, B COOTBETCTBUU C (OPMYJION WM MyTEM
BBOJIa YHCEJI, HAXOXJACHHUE CYMMBI 3JIEMEHTOB MAaCCHBA, JIMHCWHBIM MOMCK 3aJaHHOTO 3HAYEHUS B
MaccuBe, MOJACYET HJIIEMEHTOB MAaCCHBa, YJOBIETBOPSAIOIINX 3aJlaHHOMY YCJIOBHIO, HaXOXKJIEHUE
MUHUMAJIBHOTO (MakCHUMaJIbHOTO) 3yeMeHTa MmaccuBa. CoprtupoBka MaccuBa. OOpaboTka MOTOKa
JAHHBIX: BBIYUCIICEHWE KOJMYECTBA, CYMMBI, CpEIHEro apuMeTHYecKOro, MHHHMAIbHOTO H
MaKCHMaJIbHOTO 3HAYEHUS 2JIEMEHTOB MOCIE0BATEIHHOCTH, YAOBIETBOPSIONINX 3aIaHHOMY YCIIOBHIO

3.6

Vnpasnenue. CurHan. OOpatHast cBs3b. llonmydyeHue CUTHaNIOB OT LUQPOBBIX AATYMKOB (HAIPUMED,
KacaHUsl, pacCTOSIHUSI, CBETA, 3ByKa). [Ipumepbl ncrosib30BaHus MIPUHIIMIIA OOPAaTHOM CBSI3U B CUCTEMAaxX
yIpaBJIeHUs] TEXHUYECKMMHU YCTPOMCTBaMU C MOMOIILBIO JATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE

NupopmanioHHble TEXHOJIOTUN

4.1

TexcToBbIe TOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulla, ab3all, CTPOKa, CII0BO, CHMBOII).
TexcToBbIN MpolieccOp — HHCTPYMEHT CO3[aHUs, PelaKTHUpOBaHHS U (OopMaTUpOBaHMSI TEKCTOB.
[IpaBuna nHaGopa Tekcta. PenaktupoBanue tekcra. CpoiictBa cumBonoB. pudrt. Tunsl mpugros
(pyOnensle, ¢ 3aceukamy, MoOHowUpuHHBIE). [lomyxupHoe U KypcuBHOe HadepraHue. CBolicTBa
a03aleB: TpaHUIbl, a03alHBII OTCTYI, MHTEepBal, BhIpaBHHMBaHUe. llapamerpsl crpanunsl. CtuieBoe
¢opmatupoBanue. CTpykTypupoBaHue UHGOpMAUMUd C  TOMOIIBIO  CIUCKOB U TaOJMIIL.
MHoroypoBHeBble crnuckd. JloGaBiieHne TaOnMIl B TEKCTOBbIE JOKYMEHThl. BcTaBka m300pa)xeHUi B
TEKCTOBbIE JOKYMEHThl. OO0TexkaHue H300pa)keHUH TeKCTOM. BkitoueHune B TEKCTOBBIM JIOKYMEHT
auarpamm, popmyii, HymMepaluy CTpaHHlLl, KOJIOHTUTYJIOB, CCUIOK U APYTHX 3JIEMEHTOB

4.2

PactpoBble pucynku. Mcnons3oBanue rpaguueckiux IpUMHUTHBOB.
Onepanuu penakTupoBaHus rpadpudeckux 00beKTOB, B TOM uncie HU(poBbIX GpoTorpaduil: u3MEHEHHE
pa3mepa, oOpe3ka, MOBOPOT, OTpa)keHHE, paboTa ¢ 0OJacTsIMU (BbLAEICHHE, KOIMHMPOBAHUE, 3aJHMBKa

\

IIBETOM), KOPPEKIMsI IBETa, APKOCTH M KOHTpAacTHOCTH. BekropHas rpaduka. Co3gaHue BEKTOPHBIX




PUCYHKOB BCTPOEHHBIMH CPEICTBAMHU TEKCTOBOI'O IIPOLIECCOPA UITH IPYTUX MPOrpaMM (MPUI0KEHHI).
Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MyIbTUMEIMHHBIX npe3eHTanuil. Cnaiin. JloGaBnenue Ha craiin TeKcTa U U300pakeHui.
Paborta ¢ Heckompkumu cnaiigamu. JloOGaBiaeHue Ha claij ayJuOBU3YalIbHBIX JTaHHBIX. AHHMAIIHS.
I'inepccebuiku
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Tunbl mMaHHBIX B SYEWKaX AJIEKTPOHHOW Tabmuipl. PemaktupoBanHue u (GopMaTupoBaHuEe TaOIHIIL.
Berpoennble (yHKIMU I MOMCKA MAaKCMMyMa, MHUHUMyMa, CyMMbl M CPEIHEro apupMeTH4ecKoro
CopTupoBKa NaHHBIX B BBIIEICHHOM auana3zoHe. l[loctpoeHue nuarpamm (rucrorpamma, KpyroBas
auarpaMMa, ToOdYedHas jauarpamma). Beibop Ttmma amarpammel. IIpeoGpasoBanue ¢opmyn mpu
konupoBaHuu. OTHOCUTENbHAS, A0COIOTHAS M CMEIIIaHHAS aJIpecalus

4.5

Y cioBHBIE BBIYHMCIEHUS B 3JIEKTPOHHBIX Tabaunax. CyMMUpOBaHUE U MOACUYET 3HAUEHUH, OTBEYAIOIINX
3ajlaHHOMY ycioBuio. OO0paboTka Oonbliux HAO0OpOB MaHHBIX. YHUCIEHHOE MOJEIMpPOBAHHE B

ANIEKTPOHHBIX TAOJIHIIAX
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