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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma nmo uHpoOpMaTHKE Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
TpeOoBaHUIl K pe3yJbTaTaM OCBOECHHMS OCHOBHOW 00pa3oBaTelIbHON MporpaMmbl OCHOBHOTO OOIIETro
obpazoBanus, npeacrasieHHbIX B PI'OC OO0, a takxe denepanbHoil paboueil mporpaMmbl BOCITUTAHUS.

[Iporpamma o nHpoOpMaTHKe JAET MPECTABICHUE O MEJISAX, OOIIEH CTpaTeruu 00y4eHus, BOCTTUTaHUS
U pa3BUTHA O0YyYaIOLIUXCS CpeACTBAaMHU MH(OpPMATHKH Ha 0a30BOM YpOBHE, YCTaHABIMBAaeT 00s3aTelbHOE
MIpeIMETHOE CO/IepKaHNE, IPEyCMAaTPUBAET €T0 CTPYKTYPUPOBAHHE 10 pa3/ieiaM U TeEMaM.

[Iporpamma mo uHpOpMaTHKE ONpenenseT KOJWYECTBEHHbIE M KayeCTBEHHBbIE XapaKTEPHUCTUKU
y4eOHOro MaTepuaia Jisl KaKJI0ro rojia u3y4eHusi, B TOM YUCIIE AJIsl COJEPKaTENIbHOI0 HAOJIHEHHSI Pa3HOTO
BUJa KOHTPOJIA (IIPOMEXYTOUHOM arrecTanuu OOy4yaroMMXCs, BCEPOCCHUICKHX MPOBEPOYHBIX padorT,
TrOCYJapCTBEHHON UTOTOBOM aTTECTAIINH).

[Iporpamma no uH(poOpMaTHKE SBISIETCS OCHOBOM JJIsI COCTABJIECHUS aBTOPCKUX YUYEOHBIX MPOTpamm,
TEMaTHUYECKOI0 IUIAHUPOBAHMSI Kypca YUUTEIIEM.

Hensamu n3yuenns nHGOPMATUKU HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs SABISIOTCS:

(dbopMupOBaHHE OCHOB MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU
UHPOPMATUKH, JOCTHXKEHHSIM HAyYHO-TEXHHMUYECKOro Iporpecca M OOLIECTBEHHOW NpPAaKTUKH, 3a CUET
pa3BUTHA IpeJICTaBICHUH 00 HHPOPMAIIUH KaK O Ba)KHEHIIEM CTpaTErHYeCKOM PeECypce pa3BUTHS JIMYHOCTH,
rocyJapcTBa, oOIIecTBa, MOHUMAHUS POJIM MH(POPMALMOHHBIX MPOIECCOB, HHPOPMALMOHHBIX PECYPCOB U
MH(OPMALIMOHHBIX TEXHOJIOTHH B yCIOBUAX LKU(poBOH TpaHCchopMaluy MHOTUX cep )KU3HU COBPEMEHHOTO
00111ecTBa;

o0OecrieyeHUe YCJIOBUM, CHOCOOCTBYIOIIMX Pa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUIEHUS  Kak
HE00XO0AUMOT0 YCIIOBHSI MPO(HECCHOHAIBHONW JEeSTeIbHOCTH B COBPEMEHHOM MH(OPMALMOHHOM OOIIECTBE,
MPEANOIIAraroniero CrocCoOOHOCTh O0YYArOIIETOCs Pa30MBaTh CIOXKHBIE 3a7]a4K Ha 00Jiee IPOCTHIE MO/I3a/1a4H,
CpaBHMBATh HOBBIE 33/1a4M C 3aJja4aMH, PEIIEHHBIMH PaHee, ONPENEIIATh aru s JOCTUKEHUS pe3yJiIbTaTa
U TaK Janee;

(dopMHpOBaHUE U pa3BUTHE KOMIETEHIUI 00yUaroMXCs B 00JIACTH UCTIOIb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTUH, B TOM 4YMCJIE 3HaHWH, YMEHUN M HaBBIKOB paldOThl ¢ MHpOpManuei,
OpOrpaMMHUPOBaHMsI, KOMMYHUKAllMM B COBPEMEHHBIX IM(POBBIX cpelax B YCIOBHIAX oOecreyeHHs
nH(pOpPMaAIMOHHOM 06€30MaCHOCTH TUYHOCTH 00YUaIOIIEroCs;

BOCIIUTaHUE OTBETCTBEHHOI'O M M30MPATENbHOTO OTHOLICHHS K MH(pOpMAIMU C YYETOM IPAaBOBBIX U
STHUYECKHX acClEeKTOB €€ pacHpOoCTpaHEHUs, CTPEMJIEHUS K NPOAODKEHHIO oOpa3oBaHMs B 00JacTH
MH(QOPMALMOHHBIX TEXHOJIOTHH M CO3UIATEIBHOM A TeIbHOCTH C IPUMEHEHUEM CPEACTB HH()OPMAIIMOHHBIX
TEXHOJIOTHM.

HNudopmarrka B OCHOBHOM 00111eM 00pa30BaHNUU OTPaXkKaeT:

CYLIHOCTh MH(MOPMATHKU KaK HAYYHOW NMCUUIUIMHBI, M3ydarollell 3aKOHOMEPHOCTH MpPOTEKaHUs U
BO3MOXHOCTH aBTOMAaTH3aI[M1 HH(POPMALIMOHHBIX IPOLIECCOB B PA3JINYHBIX CHCTEMAX;

OCHOBHBIC OOJIACTH TIPUMEHEHUS WHQPOPMATHUKH, MPEXKAE BCEro WH(POPMAIMOHHBIE TEXHOJIOTHH,
yIpaBJIeHUE U COLUANIbHYIO chepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMAaTHKU 1 HHPOPMAIIMOHHOHN NESTETLHOCTH.

W3ydyenne uMHPOPMATUKK OKa3bIBAaeT CYIIECTBEHHOE BIUSHME Ha (OPMHPOBAHUE MHUPOBO33PEHUS
oOydarolierocsi, €ro I KM3HEHHYIO [IO3UIUIO, 3aKJaJbIBA€T OCHOBbI I[OHUMAaHUS  I[PHUHIUIIOB
(YHKIIMOHMPOBAHUS U MCIIOJIB30BaHMUs MH(OPMAIIMOHHBIX TEXHOJIOTMH KaK HEOOXOIMMOI0 HMHCTPYMEHTa
NPaKTUYECKH OO0 NEeATeNbHOCTH M OJHOTO M3 HamOOJIee 3HAYMMBIX TEXHOJOTHYECKUX IOCTIIKECHHM
COBPEMEHHOM IMBWIN3aUUK. MHOrue npeAMETHble 3HAaHMA M CIIOCOOBI JIEeSTENBHOCTH, OCBOCHHBIE
00yYaromuMHUCs MpH U3yYeHUH WH(POPMATUKH, HAXOAAT NMPUMEHEHHE KaK B paMKax 00pa3oBaTEIbHOTO
npolecca, Tak U B MHBIX JKM3HEHHBIX CUTYyallUsX, CTAHOBATCS 3HAYMMBIMU Ui (DOPMUPOBAHMS KauecTB
JMYHOCTH, TO €CTh OPHUEHTHPOBAaHBI Ha (OPMHPOBAHHE METANPEIMETHBIX W JIMYHOCTHBIX PE3YJIbTATOB
o0y4eHusl.

OcHoBHbIe 331a9H yueOHOTO peamera « MHpopmaTnka» — chopMupoBaTh y 00yHIarOmuxcs:



NOHMMaHWE MPUHIUIOB YCTPOHCTBA M (YHKIHMOHUPOBAHUA OOBEKTOB LU(GPOBOrO OKPYKEHUS,
npescTaBiaeHus: 00 UCTOPUM M TEHACHLHUAX pPa3BUTUS MHPOPMATHKHU Ieproja nudpoBoi TpaHCchopMaun
COBPEMEHHOT0 O0IIIeCTBA;

3HAHMUSA, YMEHHMS M HaBBIKM TI'PAMOTHOW ITOCTAHOBKM 3a/1ay, BO3HHUKAIOUIMX B MPAKTUYECKOM
NESTeAbHOCTH, U HX PpeIHIeHUS C TOMOIIBI0 HH(GOPMAIMOHHBIX TEXHOJIOTHHM, YMEHHMS M HaBbIKH
(hopManM30BaHHOTO OMMCAHMS TOCTABJICHHBIX 33124,

6a3oBble 3HaHMA 00 MHOOPMAIIMOHHOM MOJIEIMPOBAHUM, B TOM YHCIE O MaTEeMAaTHYECKOM
MOJIETTUPOBAHUY;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKHX CTPYKTYp M YMEHHE NMPUMEHSATh 3TU 3HAHMS Ui TOCTPOCHUS
aJITOPUTMOB pPEIICHU 3a/1a4 110 X MaTeMaTHYECKUM MOJIETISIM;

YMEHUS U HaBBIKH COCTAaBJIEHUS IPOCTHIX MIPOrPaMM IO TIOCTPOEHHOMY aJITOPUTMY HA OZJHOM U3 SI3BIKOB
MIPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS;

YMEHUS M HaBBIKK 3()()EKTUBHOrO MCIONb30BAHUS OCHOBHBIX THIIOB MPHUKIAJHBIX MPOTrpaMM
(mpunoxeHuil) oOmero Ha3HaueHUs W MHQPOPMAIMOHHBIX CHUCTEM [UISl PEHIeHHs C HUX IOMOIIBIO
MPAKTUYECKUX 3a/ay, BJaJeHHe O0a30BbIMM HOpMaMHM HH(POPMALMOHHOM STHKM M TpaBa, OCHOBAaMHU
nH(pOpMaIMOHHOM 6€30MacHOCTH;

YMEHHE T'PaMOTHO HMHTEPIPETUPOBATh PE3YJbTAThl PEIICHUS MPAKTUYECKHX 3a/ad C IOMOIIbIO
MH(OPMALIMOHHBIX TEXHOJIOTUH, IPUMEHSTH MOTYUYEHHbIE PE3YIbTAThl B MPAKTUYECKON EATEIbHOCTH.

Henu n 3amaun u3yyeHus MHPOPMATUKHA HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs OINPENEIISIOT
CTPYKTYpy OCHOBHOI'O COJIE€p’KaHUsl Y4YeOHOro mpeaMeTa B BUJIE CIEAYIOUIUX YETHIPEX TEMaTUYECKUX
pa3eiios:

U poBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI MH(POPMATHUKHY;

QJITOPUTMBI U IPOrPaMMUPOBAHUE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha u3yuenue undopmaruku Ha 6a30BoM ypoBHe orBoguTcs 102 yaca: B 7 kitacce — 34 yaca (1 gac B
Hezeno), B 8 kinacce — 34 yaca (1 gac B Hezpeno), B 9 kinacce — 34 yaca (1 gac B Hezienio).
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udpoBasi rpaMOTHOCTD

Komnbrorep — yHnBepcajibHOe YCTPOHCTBO 00padOTKH JaHHBIX

KommbioTep — yHHBEpcagbHOE BBIYMCIUTENBHOE YCTPOHCTBO, paboTatomiee 1mo mporpamme. Turbl
KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIbIOTEPEl. MOOUIIbHBIE
YCTpOICTBA.

OcCHOBHbIE KOMIIOHEHTHl KOMIbIOTEpa W uX HaszHadeHue. IIponeccop. OmnepaTtuBHas u
JONTOBPEMEHHAsI MaMsTh. Y CTpOICTBa BBO/a U BbIBOJIa. CEHCOPHBIN BBOJ, TaTYMKU MOOMIIBHBIX YCTPOICTB,
cpeacTBa OMOMETPHUECKON ayTeHTH(PHUKAIINN.

HcTtopusi pa3BUTHs KOMIIBIOTEPOB U TporpammHoro obecriedeHus. [lokoieHUS KOMIBIOTEPOB.
CoBpeMeHHbIE TEHJIEHIIUN Pa3BUTHS KOMIIbIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapanienbHble BHIYUCICHUS.

[lepconanbHblii KoMIbIOTEp. IIponieccop u ero xapakTepuCTUKU (TAKTOBask 4acTOTa, Pa3psIHOCTB).
OnepartuBHasg namsaTh. JlonroBpeMeHHast maMsaTh. Y CTpOHCTBA BBOJA U BbIBOJAA. OOBEM XpaHUMBIX JaHHBIX
(onmepaTHBHAs MaMATh KOMITBIOTEPA, )KECTKUH M TBEPAOTEIBHBIN JUCK, IOCTOSHHAS MaMATh CMapTdOHA) U
CKOpPOCTb JIOCTYIIA AJISl pa3INYHBIX BUIOB HOCUTENCH.

Texnuka 6€30MacHOCTH U IpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpaMmmbl ¥ 1aHHBIE

[Tporpammuoe obecneueHne KommbioTepa. [IpukimagHoe mporpammuoe obecnedenue. CuctemMHoe
nporpamMmMHoe obOecrniedenue. Cucremsl mnporpammupoBanus. I[IpaBoBas oxpaHa mnporpamMm U JaHHBIX.
Becruatabie u ycnoBHO-0ecmiaTHbIe mporpamMmbl. CBOOOHOE TPOrpaMMHOE 00eCTIeYeHHUE.

®aiinel v nanku (katanoru). [IpuHnmne! moctpoenus daitnoBbix cucteM. [ToaHoe ums daiina (mankmu).
[Tyte k aiiny (manke). Pabora ¢ ¢aitnamu u KatasoraMu cpeicTBaMH ONEPALMOHHOW CHCTEMBI: CO3JJaHHE,
KOIMPOBAHUE, TIEpEMEICHUE, TIEPEMMEHOBaHUE U yAaJIeHHe (GaiioB M manok (karasoros). Turbl (Ghansios.
CaoiicTBa (paiinoB. XapakTepHble pa3Mepbl (ailyioB pa3IMYHbIX TUIIOB (CTPAHUIIA TEKCTA, HJIEKTPOHHAS KHUTA,
¢doTtorpadus, 3amuch NECHU, BUACOKIUI, MOJIHOMETPAXHBIA (UiIbM). ApxuBaius JaHHbIX. Mcrnonb3oBanue
nporpamMmMm-apxuBatopoB. DaitnoBsiit MeHemkep. [lonck ¢aitioB cpencTBamMu oneparoHHON CUCTEMBI.

KommbroTepHbie BUPYCHI U ApyTHe BPeIOHOCHbIE MporpaMmMbl. [IporpamMmsl 11 3a1IUTHI OT BUPYCOB.

KoMnbrorepHsle ceTn

OO0benHeHNEe KOMITbIOTEPOB B ceTh. CeTh MuTepHET. BeO-cTpanuia, Bed-caiiT. CTpyKTypa aapecoB
BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [lowick wuH(MOpManmuu MO KIIOYEBBIM CJIOBaM U IIO
n3o0pakeHuto. JloctoBepHOCTh HHGOPMAIINH, TOTyUYeHHON U3 HTepHeTa.

CoBpeMeHHbIE CePBUCHI HHTEPHET-KOMMYHHUKAITHA.

CereBoif ATHKET, 0a30BbIE HOPMbI MH(POPMAIIMOHHON 3THKW M TpaBa npu pabdore B MHTEpHerTe.
Crpareruun 6e3onacHoro noseaeHus B IHTepHeTe.

Teopernyeckue 0CHOBbI HHPOPMATHKHU

HNudopmanus u uHGpopMaLHOHHBIE TPOLECCHI

Nudopmanust — 0IHO U3 OCHOBHBIX MOHSATHN COBPEMEHHOMN HAYKH.

WNudopmanus kak CBeACHUS, NMpeIHA3HAYCHHBIC JJII BOCIPUATHS YEIOBEKOM, U WH(pOpMALUS Kak
JaHHBIE, KOTOPBIE MOTYT OBITh 00pab0TaHBl ABTOMATH3UPOBAHHOW CHCTEMOM.

JIMCKPETHOCTh TaHHBIX. BO3MOKHOCTh ONMCaHMs HEMPEPBHIBHBIX OOBEKTOB U MPOILIECCOB C IIOMOIIBIO
JTUCKPETHBIX JaHHBIX.

WudopmanroHHbIe MPOIECcChl — MIPOLECCHI, CBA3aHHBIE C XpaHEHUEM, ITPeoOpa30BaHNEeM U Iiepeaayei
JAHHbIX.

IIpeacrasiienne HH(pOpMALHU

CumBoi. Andasut. MomHocTs andabura. PaznoobOpasue s3p1k0B u andaBuToB. EcTecTBeHHBIE U
(dopmanbHbIe A3bIKU. AJI()aBUT TEKCTOB HA PYCCKOM si3bIKe. JIBonuHbIH andaBut. KoamuecTBo BCEeBO3MOXKHBIX
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COB (KOJIOBBIX KOMOWMHANWi) (PUKCHUPOBAHHOM JIMHBI B ABOMYHOM ajdasute. [IpeoOpa3oBanue r000ro0
andasuta Kk ABONIHOMY. KOTHUYECTBO pa3IMYHBIX CIOB (PMKCHPOBAHHOHN JUTMHBI B a(aBUTE OMPEAcTIEHHOMI
MOIIIHOCTH.

KomupoBanue cuMBOJIOB 0JTHOTO aiihaBUTa C TOMOIIBIO KOJOBBIX CIIOB B APYyTroM andaBuTe, KOJI0Bast
TabNuIa, 1eKOIUPOBAHUE.

JiBonunbIii ko1 [IpecraBnenne TaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM aji()aBUTE.

Nudopmannonusiii 00bEM TaHHBIX. BUT — MHHHMManbpHas €AMHUIIA KOJMYecTBa WHMOpMAlUUA —
JTBOWYHBIN pa3pan. Eaununsl u3mepeHus WHPOPMAMOHHOTO 00BEMa MaHHBIX. burt, OallT, KuiIoOailr,
MeradaiT, ruradair.

CxopocTh niepeiaun JaHHBIX. EAMHUITBI CKOPOCTH Mepeiauu JaHHBIX.

Komupopanue TekctoB. PaBHOMepHBIi Koa. HepasHomepHbIii koa1. Konuposka ASCII. BocbMuOuTHBIC
konupoBku. llonste o kommpoBkax UNICODE. JlekoaupoBaHue COOOIIEHUH € MCIONIb30BaHUEM
PaBHOMEPHOTO U HepaBHOMEpHOTo koja. MHpopmaloHHblil 00bEM TEKCTA.

Hckaxxenue nHPOpMAIIH MIPH IIepeaaye.

Obuee mpencraBieHre O HU(GPOBOM MPEACTABICHUH ayJUOBH3YaJbHBIX U APYTUX HEMPEPHIBHBIX
JTAHHBIX.

Komupopanue nsera. [[BetoBbie monenu. Monens RGB. I'mybuna konupoBanus. [Taautpa.

PacTtpoBoe u BekTopHOE npecTaBieHne n3oopaxenuid. [lukcens. Onenka nHGopMamoHHOro 00bEMa
rpaduuecKux TaHHBIX AJIS PACTPOBOIO U300paKEHHUS.

KonupoBanue 3Byka. Pazpsiqnocts 1 yactoTa 3anucu. KoauyecTBo kaHaIOB 3aIUCH.

OneHKka KOJMYECTBEHHBIX NapaMeTPOB, CBSA3aHHBIX C IPEACTABICHHUEM W XPAHEHHEM 3BYKOBBIX
(aiinos.

NudopManmoHHbIe TEXHOJIOTHH

TekcTOBBIE JOKYMEHTBI

TexcToBble JOKYMEHTBI U UX CTPYKTYpPHBIE 3JI€MEHTHI (CTpaHMIIa, ab3all, CTpOKa, CJI0BO, CHMBOJM).

TexkcToBBIN TpOIIECCOP — WHCTPYMEHT CO3[aHUS, PEAAKTUPOBAHUS U (HOPMATUPOBAHUS TEKCTOB.
[IpaBuna HaGopa Ttekcra. PenmaktupoBanme Tekcra. CBoiictBa cumBosioB. [pudt. Tumnber mpudtos
(pyOnensie, ¢ 3aceukamu, MOoHomMpHHHBIE). [lomykupHoe W KypcuBHOe HauepTaHue. CBOMCTBa ab3ales:
IpaHuIbl, a03allHbIN OTCTYTI, UHTEpBaJl, BbipaBHUBaHKE. [lapameTpsl cTrpanuiisl. CtuneBoe GopmMaTHpOBaHUE.

CrpykrypupoBaHue HHPOPMAIMH C TMOMOIILI0 CIHUCKOB U TaOMUIl. MHOTOYPOBHEBBIC CITHCKH.
JloGaByieHre TaOIUI] B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300pakeHnit B TEKCTOBBIE TOKYMEHTHl. O0TekaHne n3o0paxkeHuil TekcToM. Britouenue B
TEKCTOBBIM JOKYMEHT Auarpamm, (opMmys, HyMepaluud CTpPaHUI], KOJOHTUTYJIOB, CCBHUIOK U JAPYTUX
3JI€MEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka TmepeHOCOB. ['oiocoBoil BBoa TekcTta. Onruueckoe
pacnio3HaBaHue Tekcta. KommbiorepHbslii iepeBoj. Mcmonb3oBanue cepBucoB MHTepHETa 11 00pabOTKH
TEKCTa.

Komnbrorepnas rpadpuxa

3HAKOMCTBO C TpadUYecKUMU penakTopaMu. PactpoBele pucyHku. Mcmombp3oBanue TpaduyuecKkux
MIPUMUTHUBOB.

Omnepanuu  pefakTUpoBaHus TpaduuecKuXx OOBEKTOB, B TOM 4YHucie IMGPOBBIX ¢oTorpaduii:
W3MEHEHHE pa3Mepa, oOpe3ka, MOBOPOT, OTpakeHue, pabora ¢ obnacTsMmu (BBIACICHHE, KOMHPOBAHUE,
3aJlMBKa LIBETOM), KOPPEKIIUSI LIBETA, IPKOCTU U KOHTPACTHOCTH.

BexropHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEACTBAMH TEKCTOBOTO
rpoLeccopa Wid APyTUx nporpamm (mpuiioxxkeHuit). /lo0aBneHne BEeKTOPHBIX PUCYHKOB B IOKYMEHTBHI.

MyJabTHMeIMIHBIE NIPe3eHTAlMU

[ToaroroBka MmyapTUMeTUHBIX npe3eHTanuii. Cnaiia. JloOaBiieHne Ha ciaij TeKCTa U U300PaKCHHM.
Pabora ¢ HECKOIBKUMH CIIaiijlaMu.

JloGaBrieHne Ha claiij ayITMOBU3YadbHBIX JaHHBIX. AHUMAaNH. [ UTIepCChUTKH.



8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl cUuC/IeHUS

Heno3unmonHele U Mo3UIIMOHHBIE cUcTeMbl cuucienus. Andasur. OcHoBanue. PazsépHyras dpopma
3anucu yucia. [lepeBos B JECATUUHYIO CUCTEMY YHCEN, 3alIMCAaHHBIX B APYTUX CUCTEMaX CUUCIICHUS.

Pumckas cucrema cuncieHusl.

JIBonunas cuctema curciienus. [lepeBoa nensix uucen B npenenax ot 0 10 1024 B 1BOMYHYIO CUCTEMY
cuncienus. BoceMepuuHas cucreMa cuucienus. [lepeBos urcen U3 BOCbMEpUYHOM CUCTEMBI B JBOMYHYIO U
JIecATUYHYI0 cucteMbl u oOparHo. lllecTHaanarepuunass cucrema cumciaeHus. llepeBon uucen wu3
HIECTHAIIATEPUIHON CHCTEMBI B IBOMYHYIO, BOCBbMEPUYHYIO U AECITUYHYIO CUCTEMBI U 00paTHO.

Apudmernueckre ornepanu B JBOMYHON CHCTEME CUHCIICHHUS.

JIEMEHTBI MaTeMATHYeCKOM JIOTHKH

Jlornueckue BpIcKka3bpiBaHMs. Jlormueckue 3Ha4eHHs BBICKA3bIBAHWNA. DJIEMEHTApHBIE U COCTABHBIC
BbICKa3bIBaHUS. Jlornueckue onepanum: «u» (KOHBIOHKIIHS, TIOTHYECKOE YMHOKEHUE), «HIN» (IU3BIOHKIIHS,
JIOTHYECKOE CIIOXKEHME), «He» (Jormueckoe orpuuanue). [Ipuopurer normdeckux onepauuii. OnpeneneHue
VMCTUHHOCTH COCTaBHOTO BBICKA3bIBAHUSI, €CJIIM M3BECTHbl 3HAYEHUS HMCTUHHOCTU BXOJSAUIMX B HETO
JJIEMEHTApHBIX BBbICKa3bIBaHUM. Jlormueckue BbIpakeHUs. [IpaBuia 3amuMcu JIOTMYECKUX BBIPAKCHUM.
[TocTpoenue TabIUIl UCTUHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlornueckue 31eMeHTHI. 3HAKOMCTBO C JIOTHUECKUMH OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOrpaMMHPOBaHHE

HcnonHuTe M ¥ aJropuTMBbI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[TonsiTre anroputma. McnosHurenu anroputMoB. AJITOPUTM KaK IUIAH YIIPABICHUS UCIIOJHUTEIIEM.

CoiictBa anropur™Ma. Crioco0bl 3aIIMCH AITOPUTMA (CIOBECHBIH, B BUJIE OJIOK-CXEMBI, IPOrpaMma).

AJropuTMUYECKUE — KOHCTpYKUMHM.  KOHCTpykius — «cienoBaHue».  JIMHEHWHBIA — aJITOPUTM.
OrpaHn4eHHOCTh JMHENHBIX AJITOPUTMOB: HEBO3MO>KHOCTh IIPEyCMOTPETH 3aBUCUMOCTh
MOCJIEIOBATEIbHOCTH BBIMOJIHAEMBIX JEHCTBUM OT UCXOJHBIX JaHHBIX.

KoHcTpyKuusi «BeTBIIEHHE»: MONHAsE M HeroyiHas (hOpMbl. BEINIOTHEHNE U HEBBIIIOJHEHNUE YCIOBHS
(MCTHUHHOCTb U JIOKHOCTb BbICKa3bIBaHUs). [IpocThie U cOCTaBHBIE YCIOBHUS.

KoHCTpyKIHs «TOBTOPEHUS»: LIMKIIBI C 3alaHHBIM YHUCJIOM IIOBTOPEHUH, C YCIIOBUEM BBIIIOJHEHMUS, C
MepEMEHHOH UKIIA.

Pazpabotka 1i1st GopMaTIbHOTO MCHOJTHUTENS aarOpUTMa, MPHUBOISAIIETO K TpeOyeMoMy pe3yibTaTy
MIPU KOHKPETHBIX MCXOIHBIX JaHHBIX. Pa3paboTka HECIOKHBIX aJITOPUTMOB C HCIIOJIb30BAHUEM IHKJIOB U
BETBJICHUH Ui yIpaBieHHs (POpMaIbHBIMU MCTIOMHUTEISIMH, TaKUMU Kak Po6oT, Yepenamka, YepTEKHUK.
BrinonHenue anropuTMoB BpyUHYIO U Ha KommbloTepe. CUHTaKCHUYeCKUe U JIoThYecKre omuoKu. OTKa3bl.

A3bIK NIPOrpaMMHPOBAHUA

Azpik nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonpHbIi AnroputMudecKkuii SI3bIK).

Cucrema nporpaMMHUpOBaHUs: PEJAKTOP TEKCTA IPOrpaMM, TPAHCIATOP, OTIa UUK.

[lepemenHas: Tun, nms, 3HaueHue. Llenblie, BEeeCTBEHHbIE U CUMBOJIBHBIEC IEPEMEHHBIE.

Omnepatop npucBauBanusi. ApupMeTHYECKHE BBIPAKCHHUA U MOPSAAOK UX BhIYMCIeHHUA. Onepanuu ¢
LEJBIMHU YACIAMU: LIEJIOYUCIICHHOE JIeJIEHNE, OCTATOK OT JCJICHHUS.

BerBnenus. CocraBHble YCIOBHS (3alMCh JIOTUYECKUX BBIPDAKEHUH Ha M3y4aeMOM  SI3BIKE
nporpaMMupoBanusi). HaxoxxaeHne MUHUMyMa U MakCUMyMa M3 JIByX, TpEX W ueThIpéx uucen. Pemenue
KBa/IpaTHOI'O YPaBHEHHUSI, UMEIOLIETO BEIIECTBEHHBIE KOPHHU.

JnanoroBass oTiazKa @porpamMMm: IIONIATOBOE BBIOJIHEHUE, IPOCMOTP 3HAYEHUW BEJIHMYHH,
OTJaJI0OYHBIN BBIBOJI, BBIOOP TOUKHM OCTAHOBA.

[ukn ¢ yciaoBueMm. Anroput™m EBkiuaa ans HaxoXKIeHHs HAUOOJbIIEro OOIIETO AENUTENS ABYX
HaTypaJbHBIX uucesl. Pa30ueHue 3amucu HaTypajbHOTO YHcia B MO3MIIMOHHON CHCTEME C OCHOBaHHEM,
MEHBUINM WU paBHbIM 10, Ha OTJENbHBIE HUQPHI.
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[{ukn ¢ nepeMeHHON. ATOPUTMBI IPOBEPKU JEIMMOCTH OJHOT'O 1IeJIOT0 YKcia Ha JPyroe, IpOBEpKH
HATYpaJIbHOTO YUCIIA HA IPOCTOTY.

OOpalOoTka CHUMBOJBHBIX JaHHbIX. CHMBOJIBbHbIE (CTPOKOBbIE) IHepeMeHHble. llocumBoOIbHAS
o0paboTka cTpok. [Togcd€r YacTOTHI MOSBICHUSI CUMBOJIA B CTpoKe. Berpoennsie pyHKImm ast 06paboTku
CTpOK.

AHaJIu3 aJIropuTMoOB

OmnpeneneHne BO3MOXKHBIX PE3yJbTATOB PabOThl aJIrOpUTMa IPU JAaHHOM MHOXKECTBE BXOJHBIX
JaHHBIX, OMPEACIICHUEC BO3MOKHBIX BXOAHBIX JAHHBIX, IPUBOAAINNX K JAHHOMY PE3YyJIbTATY.

9 KJIACC

IHudgposas rpaMOTHOCTH

I'no6anbHas cerb UHTEPHET M cTPaTerun 0€30MaCHOr0 NMoBeeHNsI B Hel

I'mobansHass cets WHrepner. IP-agpeca y3noB. CereBoe XpaHEHHWE JaHHBIX. MeTOMbI
WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO pa3MenieHus HoBoM mHpopManuu B MHTepHere. bonbiine naHHbIe
(MHTEepHET-TaHHbIC, B YACTHOCTHU JaHHBIE COIUATBHBIX CEeTEH).

[TonsiTre 06 nHDOpPMAITMOHHOM 0€30MTaCHOCTH. YTPOo3bl HHPOPMAIIMOHHOM 0€30MMacHOCTH TP padboTe
B TJI00aNbHON CETM M METOAbl MpOTHBOAeHcTBUs MM. llpaBmna Oe3omacHoil ayTeHTH(HKanuU. 3amuTa
anuHoil undopmanuu B UnTtepnere. besonacHsie ctpateruu noseaeHus B Wutepuere. [Ipenynpexnenue
BOBJICUCHUS B JICCTPYKTUBHBIC ¥ KPUMHHAIBHBIC (DOPMBI CETEBOM aKTHBHOCTH (KUOEPOYJUTHHT, (DUIIMHT U
npyrue Gopmbl).

Pa6ora B uH(PpOPMAIIMOHHOM MPOCTPAHCTBE

Bunel nearensHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKALIMOHHBIE CEPBUCH (IIOYTOBAs
ciry:x0a, BHIICO-KOH(EpPEHII-CBA3b M JPYTrHe), CHpPaBOYHBIC CIyXObl (KapThl, paclUCaHus W Jpyrue),
MOUCKOBBIE CIYXObI, CIIy’Obl OOHOBJIEHMS MPOTpaMMHOrO oOecreueHuss U Apyrue ciayxObl. CepBHUCHI
rocyIapCTBEHHBIX yciryr. O0naynble XpaHWIuina JaHHbIX. CpecTBa COBMECTHON pa3pabOTKU JOKYMEHTOB
(onnaiin-oducer). I[IporpammHoe oOecrieueHrne Kak BeO-CEPBUC: OHJIANWHOBBIE TEKCTOBBIE M TpaduuecKkue
PenaKkTophl, Cpeabl pa3paboTKHU MPOTPAMM.

TeopeTnyeckue 0CHOBbI HHPOPMATHKHU

MojaenupoBaHue KaKk MeTO/l MO3HAHUS

Mopenb. 3amauu, pemaeMbie € MOMONIBI0  MozaenupoBaHus. Kmaccudukamum  Mojenei.
Marepuanpabie (HaTypHble) W WH(DOpPMANMOHHBIE MoOJeTH. HempepblBHBIE W AHCKPETHBIE MOJICIH.
Nmuranmonnsie monenu. Urpossie Moaenu. OlueHKa aleKBaTHOCTH MOJENHU MOJAETUPYEMOMY OOBEKTY H
LIEJISIM MOJICITMPOBAHUS.

Tabnuunbie mogenu. Tabnuia kak NpeacTaBlieHne OTHOIICHUSI.

bazel qarabX. OTOOP B TAONHIIE CTPOK, YIOBICTBOPSIONINX 33JAHHOMY YCIIOBHIO.

I'pad. Bepmmna, pedpo, myTh. OpueHTHpOBaHHBIE U HEOpUEHTUPOBaHHBIC Tpadbl. [ImnHa (Bec) pedpa.
BecoBas matpumna rpada. J[nmuHa myta mexnay BepmmmHamu rpada. Ilowck onTUMalbHOTO MyTH B Tpade.
HauanpHas BepmmHa (MCTOYHHMK) M KOHEYHAsl BeplIWHA (CTOK) B OPHMEHTHPOBAHHOM Tpade. Brruucienume
KOJIMYECTBa MyTel B HAIPABICHHOM allKINIeCKOM Trpade.

Hepero. Kopens, BepiuHa (y3en), TUcT, pedpo (ayra) nepesa. Beicora nepesa. [lonnepeso. [Ipumepsr
WCIOJIb30BaHus JepeBbeB. [lepebop BapuaHTOB ¢ IOMOIIBIO JIepeBa.

[lonsiTne MaremaTnyecko MoJenu. 3aJayd, pelaeMble C NOMOIIBI  MaTEeMaTUYECKOIo
(KOMIIBIOTEPHOTO) MoAenupoBanusa. OTIMYME MaTeMaTUYECKOW MOJAENTH OT HATYpPHOW MOJENH U OT
CJIOBECHOTO (JIUTEPATYpPHOTO) ONMHUCAHMS OOBEKTA.

DTanbl KOMIBIOTEPHOTO MOICTUPOBAHUS: IIOCTAHOBKA 33]Ia4H, IIOCTPOSHUE MAaTEMAaTHYECKON MOIETH,
MporpaMMHasl peanusaliysi, TeCTHUPOBAHME, IPOBEIECHHUE KOMIIBIOTEPHOIO 3KCIEpUMEHTa, aHallu3 ero
pE3yNbTAaTOB, YTOUHEHHE MOACIIH.

AJITOPUTMBI U POTPAMMHPOBAHHE

Pa3pa6oTka ajJropuTMoB H IPOrpamMm
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Pazbuenue 3amaun Ha mnoxazanaud. CocTaBieHUE aITOPUTMOB M IPOrpaMM C HCIOJIb30BAaHUEM
BETBJICHUM, LIMKJIOB M BCIIOMOTaTEJIbHBIX aJIrOPUTMOB JUIsl yIIpaBieHUs ucnojaHuteneM Pobort umu qpyrumu
UCTIOJIHUTEIISIMH, TaKUMU Kak Yepenamka, YepTEKHUK U IPyTUMHU.

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBI€HHME W OTJIaJKa MpOrpamm,
peaTM3yOLUMX TUIOBBIE AITOPUTMbBI 0OPAaOOTKH OJHOMEPHBIX YHCIOBBIX MacCHBOB, HAa OJHOM M3 S3bIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, lllkonpHblid AnropuTMuUecKuil SI3bIK): 3amoiHeHne
YHCIOBOIO MAacCHBa CIy4YalHBIMH YHCJIaMH, B COOTBETCTBUU ¢ (OpMYJOH HIM NMyTEM BBOJA YHUCEl,
HaX0JIEHUE CYMMbI 3JIEMEHTOB MAacCUBA, JIMHEHHBIM MOMCK 33JaHHOIO 3HAYEHMs] B MAcCCHUBE, MOJCYET
JIEMEHTOB ~ MAacCUBa,  YJOBJIETBOPSIOIIMX  33JaHHOMY  YCJIOBHIO, HAaXOXJIEHHE MHHHMMAJIbHOTO
(MakcuManbHOr0) 31eMeHTa MaccuBa. CopTUpOBKAa MAacCHBA.

OOpa0OoTka MOTOKAa MJAHHBIX: BBIYMCICHHE KOJWYECTBA, CYMMBI, CPEIHEr0 apu(MeTHUecKoro,
MUHUMAQJIBHOTO W MAaKCHUMaJbHOTO 3HAYEHHUs DJEMEHTOB II0CJIEI0BATEIBbHOCTH, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO.

Yupasienue

Vnpasnenue. Curnan. OGpartHast c¢Bs3b. [lomyueHue curHajioB oT LM(POBBIX JAaTYUKOB (KacaHus,
paccTosiHus, CBETa, 3ByKa U Apyroro). IlpumMeps! ncnonb3oBaHusl NPUHLINAIIA OOPAaTHOM CBA3M B CHCTEMAax
yIpaBJIeHUs] TEXHUYECKUMH YCTPOHUCTBAMHU C MIOMOILIbIO JaTYUKOB, B TOM YHCJIE B POOOTOTEXHUKE.

[Ipumepbl poOOTU3UPOBAHHBIX CUCTEM (CUCTEMA YNPABJICHMSI ABM)KEHUEM B TPAHCIOPTHOU CHCTEME,
CBapoOYHas JMHUA aBTO3aBO/a, aBTOMATU3UPOBAHHOE YIPABJICHNUE OTOIUIEHUEM JI0OMa, aBTOHOMHAsl CHUCTEMa
yIpaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).

NupopManmoHHbIe TEXHOJIOTHH

JIEeKTPOHHBIE TA0IULbI

[lonatne 00 »SJEKTPOHHBIX TaOaumax. Tumel AAaHHBIX B sYeHKax HJIEKTPOHHOM TaOJIMIIbI.
PengaxktupoBanue u ¢popmarupoBanue Tadnui. Berpoennsie GyHKIUU U1 TOMCKAa MAKCUMyMa, MUHUMYMa,
CyMMBI M cpeaHero apudmerundeckoro. CopTHpoBKa MAaHHBIX B BBIJEJICHHOM auana3zoHe. [loctpoenue
JrarpaMm (TUCTOTpaMMa, KpyroBasi [uarpaMMa, TouedyHas Auarpamma). BeiGop Tumna quarpamMmel.

ITpeoOpa3zoBanue popmy: npu konupoBaHuu. OTHOCUTEINbHAs, A0COIIOTHAS U CMEIIaHHasl aJIpecarysl.

VYCioBHBIE BBIYUCICHHS B JJIEKTPOHHBIX Tabiunax. CyMMHpOBaHHWE U TOJACYET 3HAYCHUH,
OTBEYAIONTUX 3a7aHHOMY ycioBHi0. OO0paboTka 0oJbIINX HAOOPOB JaHHBIX. UMCIEHHOE MOJCIMPOBAHUE B
AJEKTPOHHBIX TaOJINIIAX.

NudopMannoHHbIe TEXHOJIOTMH B COBPEMEHHOM 0011IecTBe

Ponp nH(MOpMAIIMOHHBIX TEXHOJOTHHA B Pa3BUTHH SKOHOMHUKH MHpa, CTpaHbl, peruoHa. OTKpHIThIE
00pa3oBaTeNIbHbIE PECYPCHI.

[Ipodeccun, cBs3anHble ¢ MHGOPMATHKOW M WH(GOPMAIIMOHHBIMH TEXHOJOTHSAMH: BeO-Tu3aiiHep,
MPOrPpaMMHUCT, pa3palOTUMK MOOWJIBHBIX MPUIOKEHUH, TECTHUPOBIIUK, AapPXUTEKTOp IPOrpaMMHOIO
o0ecreyeHus, CIIeHUAINCT 110 aHAINU3Y JaHHBIX, CACTEMHBIA aIMUHUCTPATOP.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 UHO®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3zydenune nH(pOpMATHKH HA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs HANPABICHO HA JOCTIIKECHHE
00y4JarloIMMUCS. JIMYHOCTHBIX, METANMpeIMETHBIX M MPEIMETHBIX PE3yJIbTaTOB OCBOCHHS COJAEP)KAHUS
y4eOHOro NpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JlmuHOCTHBIE pe3yNbTaThl MMEIOT HAINpPaBICHHOCTh HA PEIICHHE 3a/a4 BOCIHMTAHUS, PAa3BUTHA U
coLMaIu3aluu 00yJyarouxcs CpeiCTBaMU y4eOHOTo peIMeTa.

B pesynbraTte nzydenus nHGOPMATHKH Ha YPOBHE OCHOBHOT'O 001IeT0 00pa30BaHus y 00y4aromerocs
OyayT chOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpMOTHYeCKOro BOCHUTAHMA:

LIEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U Hay4HOMY HaclleJHIo,
NOHUMAaHKE 3HaYeHUsI NH(POPMATUKH KaK HAYKH B KU3HU COBPEMEHHOTO OOINECTBA, BIIAICHUE JTOCTOBEPHOM
uHbopMalmeil o TMepelOBbIX MHUPOBBIX M OTEYECTBEHHBIX IOCTIKEHHUSX B 00nacTh WH(MOPMATUKH H
MH(QOPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMAX O IH(POBOH Tpanchopmariu
COBPEMEHHOT0 00IIeCTBa;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OpHUEHTAIMsI Ha MOpaJIbHbIE IIEHHOCTH U HOPMBI B CUTYallUX HPABCTBEHHOI'O BBHIOOpA, TOTOBHOCTD
OLICHUBATh CBOE MOBEJICHHME M IOCTYNKH, a TAKXXE IMOBEACHHUE W TOCTYNKU APYTHX JIIOJACH C TO3UIHH
HPAaBCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHHS IOCIEICTBHII MOCTYNKOB, AaKTUBHOE HEIMPHUITHE
acOIMANIbHBIX ITOCTYIKOB, B TOM uncie B MHTepHeTe;

3) rpa’kIaHCKOT0 BOCIIUTAHUSA:

NPEJCTaBICHUE O COIMAJIBHBIX HOpPMaX W MPaBUIAX MEXKIMYHOCTHBIX OTHOIIECHHH B KOJUIEKTUBE, B
TOM 4HCII€ B COLHUAIbHBIX COOOIIECTBAX, COOJIIOJIEHHE MpaBuil O€30MacHOCTH, B TOM YHCJIE HaBBIKOB
0€30MacHOTO MOBEACHUSI B HHTEPHET-CpeJie, TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOM NEATEIBHOCTH IMPH
BBIMOJIHEHUH Y4YeOHBbIX, [I03HABATENbHBIX 3a7ad, CO3JAaHUM YYEOHBIX IPOEKTOB, CTpPEMJIEHHUE K
B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B TIPOIIECCE ATOM yueOHOM AeATENbHOCTH, TOTOBHOCTD OIICHUBATH CBOE
MOBE/ICHUE U MTOCTYNKHU CBOMX TOBAPUIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM OCO3HAHUS
IIOCJIEICTBUH TIOCTYIIKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUYECKHX MpPEACTaBIeHUH 00 wuHpopMaruy, HHOOPMAIIMOHHBIX
nporeccax 1 "HGOPMAIIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 001IeCTBEHHON MPAKTUKH M COCTABIISIONINX 0a30BYI0 OCHOBY JJIsl TOHUMaHHS CYIIIHOCTH HayYHOU KapTHHBI
MHDpa;

UHTEpeC K OOYYEeHHI0O M TO3HAHHWIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHMIO, OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00YUYEHUS B JabHEHIIIEM;

OBJIa/ICHUE OCHOBHBIMH HABBIKAMH HCCIIEIOBATEIbCKOW JIEATEIILHOCTH, YCTAHOBKA HA OCMBICIICHHE
OTbITa, HAOIIOAEHHI, TOCTYIIKOB M CTPEMJICHHE COBEPILIEHCTBOBATh MYyTH TOCTHKEHUSI HHIUBUAYAIBHOTO U
KOJIJICKTUBHOT'O 0J1aromnoiryyus;

c(hOpMUPOBAHHOCTH MH(OPMALIMOHHON KYJBTYphI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTEIbHON pabOTHI
C yueOHBIMHM TEKCTaMH, CIIPAaBOYHOM JIMTEpaTypoi, pazHOOOpa3HBIMH CpPEACTBAMU HH(OPMAIIMOHHBIX
TEXHOJOTHM, a TakKe YMEHHUS CaMOCTOSITENIbHO OMNpeAeNsiTh LEeIM CBOEro OO0ydyeHUus, CTaBUTb U
¢dbopmynrpoBath 11l ceOsi HOBBIE 3a/1a4M B yu&€0e U MO3HABATENBHOM NEATEIBLHOCTH, Pa3BUBATh MOTUBHI U
HMHTEPECHI CBOEH MMO3HABATEIbHOM I€ATEIbHOCTH;

S) popmupoBaHusi KyJbTypbl 310POBbSI:

OCO3HAaHHE UEHHOCTU HU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBbIO, YCTaHOBKa Ha
3I0pOBBI 00pa3 KW3HU, B TOM 4YHCIIe U 3a CYET OCBOSHUS U COOMOJeHUs TpeOoBaHUI Oe30macHOi
9KCIUTyaTaluu CPeACTB UHPOPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUI;

6) TPy10BOr0 BOCIIUTAHUSA:
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UHTEpEeC K MPaKTUYECKOMY H3y4YeHHIO mpodeccuii u Tpyna B cdepax mnpodeccuoHaIbHON
JEeSITeIbHOCTH, CBSI3aHHBIX ¢ WH(POPMATHUKOH, MPOrpaMMHUPOBaHUEM M HH()OPMAITMOHHBIMU TEXHOJIOTHIMH,
OCHOBaHHBIMH Ha JOCTH)KCHUAX HaYKH UH()OPMATHUKH U HAYYHO-TEXHHUUECKOT0 Iporpecca;

OCO3HAHHBIN BBIOOP U MOCTPOCHUE WHANBUYATBHOMN TPaeKTOPUH 00pa30BaHUs 1 )KU3HEHHBIX TNIAHOB
C Y4€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEHH;

7) IKOJIOTrM4eCKOro BOCIIMTAHNS:

OCO3HaHHUE TJIO0AIBHOTO XapaKkTepa AKOJOTHYECKUX MPOOJIeM M MyTeH MX PEIICHHs, B TOM YHCIEe C
y4€TOM BO3MOXKHOCTEH MHPOPMALMOHHBIX H KOMMYHHUKAI[HOHHBIX TEXHOJIOTHA;

8) ananrannu odyuyaromerocsi K U3MEeHAKOIIMMCS YCJIOBHIM COLUAILHOM ¥ IPUPOJIHOM Cpe/bl:

OCBOEHHE O0YYaIOIUMUCS COLUATHHOTO OTBITA, OCHOBHBIX COIMAIBHBIX POJIEH, COOTBETCTBYIOIIUX
BEIIyIICH AESITEIHPHOCTA BO3pacTa, HOPM M IIPaBUJI OOIIECTBEHHOTO TIOBEACHHMS, (DOPM COIMAIIBHOM JKM3HU B
rpynnax 158 COO6IJ.I€CTBaX, B TOM 4YHUCJIC CYH_[CCTByIOH_II/IX B BI/IpTyaJIBHOM HpOCTpaHCTBC.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTaHpe,I[MeTHBIe pPE3yJjIbTaTbl OCBOCHHUA IIPOrpaMMbl I10 I/IH(1)OpMaTI/IK€ OTpaXaroT OBJIAACHUC
YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I HGI;'ICTBI/ISIMI/I — NO3HAaBATCJIbHBIMHU, KOMMYHHUKATHUBHBIMU, PCTYJIATHBHBIMU.

Ilo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS

Ba3oBble Jiornyeckue aeiicTBHA:

YMCHUC OMMPCACIIATh TOHATUA, CO30aBaTh 0606H_[€HI/I$I, YCTaHaBJIMBATb aHAJIOTHH, KJIaCCI/I(i)I/IL[I/IpOBaTB,
CaMOCTOSITENIbHO BBIOMpATh OCHOBAHHUS M KPUTEpUHU i KiIacCU(UKAIMM, YCTaHABIMBATH MPHUYUHHO-
CIICJICTBEHHBIC CBSI3U, CTPOWTH JIOTUYECKUE PACCYKIEHUS, JAeNaTh YyMO3aKIIOUeHUs (MHAYKTUBHEIE,
JeTyKTUBHBIEC U 110 aHAJIOTUH) U BBIBOJIBI;

YMCHUC CO3/1aBaTh, IPUMCHATL U HpeO6paSOBBIBaTB 3HAaKW U CUMBOJIbI, MOACIIM U CXCMBbI JJIA PCIICHUA
y4eOHBIX U IM03HABATEIbHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMPAThH CIIOCO0 pernieHust yueOHOW 3ajadr (CpaBHUBATh HECKOJIHKO BApUAHTOB
pelieHus, BpIOUpaTh Hanbosee MOAXOASIMINN C Y4ETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKkue 1eHCTBUS:

(dbopMyIIHpOBaTh BOMPOCHI, (GPUKCUPYIOLIUE PA3PhIB MEXKAY PEalbHbIM M KeJaTeIbHbIM COCTOSITHUEM
CUTyaluu, O6’beKTa, " CaMOCTOSATCJIIBHO YCTAaHABJIMBATH HCKOMOC U TAHHOC;

OLIEHHBATh HA PUMEHUMOCTb U JOCTOBEPHOCTHh HH(POPMAIIHIO, TOITYUSHHYIO B XOJI€ UCCIIEI0BAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE IMPOIECCOB, COOBITUH W WX TOCJIEICTBUS B
AQHAJIOTUYHBIX WM CXOAHBIX CHUTYyallMsIX, a TaKK€ BbIIBUTaTh MPEIIOJIOKEHUS 00 MX Pa3BUTUU B HOBBIX
YCJIOBUSAX U KOHTCKCTAX.

PabGora ¢ undpopmaumeii:

BBISBIIATH IeGUINUT HHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS TOCTABICHHOW 331a4H;

MIPUMEHSTh Pa3IMYHbIe METOJIbl, MHCTPYMEHTHI M 3alpOChl IPU MOUCKE U 0TOOpe MHPOPMAIUH WU
JAHHBIX U3 HICTOYHUKOB C YYETOM MPEII0KEHHON yueOHOH 3a/1auu U 3alaHHBIX KPUTEPHUEB,;

BbIOMpaTh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATH U HHTEPIPETUPOBATh HWH(GOPMALUIO PAIUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY IpeacTaBieHUs HHGOPMALUU U WILTIOCTPUPOBATh
pelaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMiy, HHOH rpadukoil 1 uX KOMOWHAIMAMU;

OLICHHMBATh HAAEKHOCTH HMH(OpPMAIMM 1O KPUTEPUSM, TPEUIOKEHHBIM  YUYUTENIeM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTENILHO;

3((PEeKTUBHO 3aMOMUHATH U CUCTEMATH3UPOBATh HH(HOPMAIIHIO.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS

Oo0wmenue:

COTIOCTABJIATh CBOM CYKJEHUS C CY>KICHUSIMU JPYTUX YYaCTHUKOB JAHAiora, 0OOHApYKHUBATh pa3jinyue
M CXOJCTBO MO3UILINI;
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myOJMYHO TPENCTaBIATh PE3YyJIbTaThl BBIIOJHEHHOTO OIBITa (SKCIEPUMEHTA, HCCIIeI0BaHUs,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3a7ad MPE3eHTAllMU U OCOOCHHOCTEM
ayJUTOPUU U B COOTBETCTBUM C HHUM COCTaBISITh YCTHBIE M THCBMEHHBIE TEKCTHI C HCIIOJIb30BaHUEM
WJLTIOCTPATUBHBIX MaTEPHAIIOB.

CoBMecTHas1 1eAITEJILHOCTD (COTPYAHNYECTBO):

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYaIbHONW pabOThI MPHU PELICHUU
KOHKPETHOHN MpOoOIeMBbI, B TOM YHCIIE TIPU CO3aHUH HH(POPMALIMOHHOTO MPOAYKTA;

MPUHUMATH 1I€TTb COBMECTHOM WMH(MOPMALMOHHOW NEATENIBHOCTH MO cOopy, 00paboTke, mepenaue,
¢dopmanuzanuy WHGOPMALNY, KOJJIEKTUBHO CTPOUTH NEHCTBHSA MO €€ DOCTIKEHHIO: PACIpENeNiaTh POy,
JIOTOBApUBATHCA, 00CYKIaTh MPOIIECC U PE3YIbTAT COBMECTHOU PabOTHI;

BBITIOJIHATE CBOIO 4acThb paboThl ¢ MH(POpManued win MHOOPMAIMOHHBIM MPOAYKTOM, JOCTUTAS
KayeCTBEHHOI'O pe3yJibTaTa 10 CBOEMY HANpaBICHUIO U KOOPIAWHUPYS CBOM JIEHCTBUS C IPYTUMH YJICHAMHU
KOMaH/IbI;

OLICHHMBAaTh Ka4yecTBO CBOEro BKJIaJa B OOmMUH HMHOOPMALMOHHBIA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIHO C(OPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHUS;

CpaBHMBATh pPe3yJbTaThl C MCXOTHOM 3a7auell W BKJIAA KaXKIOTO WiIeHAa KOMaHJIbl B JOCTHIKECHHE
Pe3yIbTaTOB, Pa3AeiiATh Chepy OTBETCTBEHHOCTH U MPOSBISTH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TTepe
rpynmnoi.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranmusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYAlUSIX IPOOJIEMBbI, TPEOYIOIIHNE PEIICHUS;

OpPUEHTUPOBATHCS B PA3NIMYHBIX IOAXO0JAaX K NPHUHATHUIO PELIEHUN (MHAMBHUAYaJIbHOE IPHUHITHE
pelieHui, TPUHITHE PEIISHUN B TPYIIIE);

CaMOCTOSITENIbHO COCTABIISATH AJITOPUTM PEIICHUS 3a/1a41 (WM €T0 4acTh), BRIOMPATh CIIOCO0 PEeIICHHS
y4eOHOW 3ajauM ¢ YYETOM HUMEIOUIMXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh
IIpe/ijIaraéMble BApUaHThI PELLICHUN;

COCTaBJIAITh IUIaH JEHCTBUI (IJ1aH peaan3aluid HaMeUueHHOT0 aJlfOPpUTMa pellieH s ), KOPPEKTUPOBATh
MPEUIOKEHHBIN allTOPUTM C YUETOM MOIY4YEeHHUS! HOBBIX 3HAHUN 00 M3y4aeMOM OOBEKTE;

JieNiaTh BHIOOP B YCIOBUSX MPOTUBOPEUNBOI MHOpMAIMK U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CamokoHTpOJBb (pediexcusi):

BJIa/IETh CIIOCOOAMH CaMOKOHTPOJISl, CAMOMOTHBAIIH U pe(IIeKCHH;

JlaBaTh OLEHKY CUTyallMH U IIpejiaraTh IulaH €€ N3MEHEHUS;

YUHUTHIBATh KOHTEKCT U MPEIBUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUU yueOHON
3aJauu, aJanTUPOBATh pElIeHUE K MEHSIOIIMMCS OOCTOSTEILCTBAM;

OOBSACHSITh MIPUYHHBI TOCTHKEHUS (HEIOCTH)KEHHS) PE3yIbTAaTOB WHMOOPMAITMOHHOW ACSATEIHHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY, YMETh HAXOJUTh MO3UTUBHOE B IPOU3OLIEIIECH CUTYallUH;

BHOCHUTbH KOPPEKTHBBI B I€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, H3MEHUBIIUXCS CUTYalLUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBHUE PE3yJbTaTa LEIH U YCIOBHUIM.

IMOLMOHATbHBIN HHTE/VIEKT:

CTaBUTh ce0sl HA MECTO JIPYToro 4eloBeKa, MOHMMATh MOTHBBI U HAMEPEHUs APYToro.

IlpunsiTue cedst U APyrux:

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT JlaXkKe B YCIOBUSAX OTKPBITOrO JOCTyMa K
1100bIM 00BEMaM HHpOPMALIUK.

INPEAMETHBIE PE3YJIBTATbBI

K koHIty 00y4yeHus B 7 kjacce y o0ydaromierocsi 0yayT copMUPOBaHBI CIEAYIONIUE YMEHUSI:
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HOSICHATH Ha IIPUMepax CMbICI NOHATUH «MH(popMaIusy», «kAHPOPMALIMOHHBIN Ipolieccy, «oopadoTka
UHPOpPMALIUNY, «XpaHEeHHE HHPOPMALIUNY, «Iepeaada HHOOpMaIny;

KOJMPOBaTh U JEKOAMPOBATH COOOIIEHUS IO 33aJaHHBIM IPaBUJIAM, JIEMOHCTPUPOBATh MOHMMaHUE
OCHOBHBIX IPUHIUIIOB KOJWPOBAHMS WH(POPMAIIMU PA3TUIHON MPUPOIBI (TEKCTOBOH, rpaduiuecKoil, ayimo);

CpaBHUBaTh [UIMHBI COOOLIEHMH, 3alMCAaHHBIX B PA3IMYHBIX al(aBUTAX, ONEPUPOBATh €AMHULIAMU
u3MepeHust HHHOPMAIIHOHHOTO 00bEMa M CKOPOCTH TIepeayl JaHHbIX;

OLIEHUBATh U CPAaBHUBATh Pa3Mephl TEKCTOBBIX, IPahuueCcKUX, 3BYKOBBIX (ailjioB U BU1€0(ANIIOB;

MIPUBOIUTH MTPUMEPHI COBPEMEHHBIX YCTPONUCTB XpaHEHUs U Nepenadn nH(pOpMaIiy, CPaBHUBATh UX
KOJINYECTBEHHBIE XapaKTEPUCTUKHY;

BBIJICJIATh OCHOBHBIE JTalbl B HCTOPHM W TIOHMUMATh TEHJCHIWU PA3BUTUS KOMIIBIOTEPOB H
IpOrpaMMHOro o0ecrieueHu s,

MOJTy4YaTh W UCIOJIB30BaTh MH(POPMALMIO O XapaKTEPUCTHKAX MEPCOHAIBHOTO KOMITBIOTEPA U €T0
OCHOBHBIX 3JIeMEHTax (Ipoleccop, olnepaThBHAas MaMATh, JOJITOBPEMEHHasl NaMsTh, YCTpoOilcTBa BBOJA-
BBIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEPA € 33Ja4aMHt, PELIAEMBIMU C €T0 OMOILBIO;

OPHEHTUPOBATHCS B HEPAPXUUECKOH CTPYKType (ailyioBoii cCUCTEMBI (3aMUChIBaTh OJTHOE UM (haiina
(karanora), myTh K (ainy (karajmory) mo HMMEIOMEMYCsl ONMUCAaHUI0 (alIoBOM CTPYKTYpbl HEKOTOPOTO
UH(POPMAIIMOHHOTO HOCHUTEJS);

pabotath ¢ (hailIoBOH CHUCTEMOI NEPCOHANBHOIO KOMIIBIOTEPA C HCIOJIb30BAaHHEM IpaduuecKoro
uHTepdeiica, a IMEHHO: CO3/1aBaTh, KOITUPOBATh, IEPEMEIATh, IEPEUMEHOBBIBATD, YIANISATh U ApXUBUPOBATH
(ailsipl 1 KaTaloTH, UCIOIb30BATh AHTUBUPYCHYIO IPOTPaMMYy;

NPEJCTABIATh PE3YJIbTAThl CBOCH NEATEILHOCTH B BUJE CTPYKTYPHPOBAHHBIX MIUTIOCTPUPOBAHHBIX
JOKYMEHTOB, MyJIbTUMEIUIHBIX IPE3EHTALUN;

uckath uH(GOpManuio B MHTepHeTe (B TOM YHUCIe, MO KIIOYEBBIM CIIOBaM, MO0 H300pa)KEHHUIO),
KPUTUYECKH OTHOCUTBCS K HalJAEeHHOW HMH(OpMAaIMM, OCO3HaBas ONACHOCTb JUISl JIMYHOCTH M OOILECTBa
pacnpocTpaHeHHsT BPEAOHOCHOW HWH(POpPMALMK, B TOM YHUCIE HSKCTPEMHUCTCKOTO M TEPPOPUCTUYECKOTO
XapakTepa;

MIOHUMATh CTPYKTYPY aIpecoB BeO-pecypcoB;

HCIOJIb30BAaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKALINH;

cobmonath TpeboBaHMA 0€30MaCHON SKCIUTyaTallud TEXHUYECKHUX CPEACTB HMH(MOPMAIIMOHHBIX H
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH, COOIOAATE CETEBOM 3TUKET, 0a30Bble HOPMBI HHPOPMALIMOHHOM 3TUKU U
npaBa Ipu paboTe ¢ NPUIOKEHUSMH Ha JIIOOBIX ycTpoWcTBax M B MHTepHere, BHIOMpaTh Oe30IacHbIe
CTpaTeruy MOBEICHUS B CETH;

OPUMEHATh METOABl MPO(UIAKTUKA HETaTHBHOTO BIUSHHUS CPEACTB WH(POPMALMOHHBIX H
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI Ha 3[J0POBbE MOJIb30BATEIS.

K xonity o0yuenus B 8 ki1acce y oOydaromierocst 0yryT cOpMHUpPOBAHBI CJICTYIONTNE YMEHUS:

MOSICHATh Ha TMpUMEpax paszidyusi MEXIy IMO3UIMOHHBIMA W HEMO3UIMOHHBIMU CHUCTEMaMHU
CUMCIICHUS;

3amuchiBaTh W cpaBHUBaThH 1enble yuciaa or 0 mo 1024 B pa3nuyHbIX MO3ULMOHHBIX CHCTEMax
CUYHCJICHHS (C OCHOBAHUSAMH 2, 8, 16), BBIMOIHATH apu(METHUECKHUE OTepalliy HaJl HUMU;

PacKpbIBaTh CMBICII MOHSATHI «BBICKAa3bIBAHUEY, «JIOTHUECKAsI OTIEPALIHSD, «JIOTUYECKOE BRIPAKCHHUEY);

3aMUChIBATh JIOTUYECKUE BBIPAXKEHUS C UCIIOJIB30BAaHUEM JU3bIOHKIIUU, KOHBIOHKIIMM U OTPULIAHUS,
ONpeIEsATh UCTUHHOCTD JIOTHUYECKUX BBIPAKEHUM, €CJIM U3BECTHBI 3HAUEHUS] HICTUHHOCTU BXOJSIINX B HETO
MEPEMEHHBIX, CTPOUTH TaOIHIIBI HCTUHHOCTH [Tl IOTUYECKUX BBIPAKEHUI;

PacKpBIBaTh CMBICI OHATUN «HCTIOTHHUTEIBY, «ATOPUTMY, KIIPOTPAMMay, TOHUMAsl Pa3HUILY MEXKIY
yHnoTpeOIeHUEM THX TEPMUHOB B OOBIZICHHOM pedyu ¥ B MHHOPMATHKE;

OIMKCHIBATH AJITOPUTM PEIICHUS 33a]Ia4H Pa3IMYHBIMH CIIOCOOAMU, B TOM YHKCJIE B BHJIE OJIOK-CXEMBI,

COCTaBJISITh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHbBIE AJITOPUTMBI C HCIIOJIb30BAHUEM
BETBJICHUH M UKJIOB JJIS1 YIIPABJICHUS UCTIOJHUTENISAMH, TaKUMU Kak Pobot, Uepenamika, UepTEKHUK;
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UCIOJIb30BaTh KOHCTAHTHI U IEPEMEHHBIE PA3TUYHBIX TUIIOB (UHUCIOBBIX, JOTUYECKHX, CAMBOJIbHBIX),
a TaK)Ke COJIepKAIINe UX BBIPAXKCHHS, HCTIOJIb30BaTh ONEpPaTOp MPUCBAUBAHUS;

UCIOJIb30BaTh MPU pa3zpaboTKe MporpamMm JIOTUYECKUE 3HAUCHHUS, OTIEPAIlUU U BBIPAKEHUS C HUMH,

aHATM3UPOBATH MPEIJIOKEHHBIE aJITOPUTMBI, B TOM YHUCJIE€ ONPEACIIATh, KAKUE PE3YIbTaThl BO3MOKHBI
IIPU 3aJJaHHOM MHO>KE€CTBE MCXOJHBIX 3HAUCHU;

CO3/1aBaTh W OTJAXHBATh MPOTPAMMBI Ha OJHOM U3 SI3BIKOB TporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IllkonpHBIA AJTOPUTMUYECKHA SI3bIK), peaTU3yIONIME HECIOXKHBIE aJTOPUTMBI
00pabOTKM YHUCIIOBBIX JaHHBIX C HWCIOJIB30BAHHWEM IIMKIOB W BETBICHUH, B TOM YHCJEC DPEATU3YIOIIHNE
MPOBEPKY NEIMMOCTH OIHOTO IEJOro 4YHcia Ha Jpyroe, MpoBEpKY HATYpPaJbHOTO 4WCia Ha MPOCTOTY,
BbIJICTICHHSI [IU(p U3 HATYPAIBHOTO YUCIA.

K koHIty 00yuenus B 9 kjacce y o0yuaromnierocsi 0yayT copMUPOBAHBI CIEAYIONUE YMEHUSI:

pa30buBaTh 3a7a4d Ha MOJ3aJa4M, COCTABIATh, BHIMOIHITH BPYUYHYIO U Ha KOMIBIOTEPE HECIOKHBIC
QITOPUTMBI C HCIIOJIb30BAaHHEM BETBIICHUH, IUKIOB M BCIIOMOTATENBHBIX AJTOPUTMOB ISl YIPABICHHS
UCTIOJTHUTEISAMHU, TaKUMU Kak PoboT, Uepenaiika, UepTEXHUK;

COCTABJIATh W OTJIAKUBATh MPOTPAMMBI, PEATU3YIOIINE THUIIOBBIE aJrOPUTMBI 00pPaOOTKH YUCIOBBIX
MOCTIEI0BATEIBHOCTEN MM OJIHOMEPHBIX YHCIOBBIX MAacCHBOB (IIOMCK MaKCHMyMOB, MUHUMYMOB, CyMMBbI
WA KOJMYECTBA HJIEMEHTOB C 33JIaHHBIMU CBOMCTBaMH) Ha OJHOM M3 S3BIKOB nporpammuposanus (Python,
C++, Ilackainp, Java, C#, llIkonpHbIH AnroputrMudecKuii SI3bIK);

PacKpbIBaTh CMBICI MMOHATUH «MOJAETBY, «MOACTUPOBAHNEY, ONPEICIATh BUIABI MOJIENIEH, OLICHUBATh
aJIeKBaTHOCTh MOJIETH MOJAEIUPYEeMOMY OOBEKTY U LIEISIM MOJECINPOBAHNUS;

MCTIOJIB30BaTh Tpadbl U AEPEBbs ISl MOACTHUPOBAHUS CUCTEM CETEBOM U HEPAPXUUECKON CTPYKTYPHI,
HAXOJIUTh KpaTyaniuii myTh B rpade;

BBIOMpPATh CIOCOO MpEACTaBICHUS JaHHBIX B COOTBETCTBUHM C IMOCTABJICHHOW 3ajadel (Tabiuibl,
CXeMbl, rpauku, auarpaMmbl) ¢ UCHOJIb30BAHUEM COOTBETCTBYIOLIMX MPOrPaMMHBIX CPEACTB 00pabOTKU
JTAaHHBIX;

MCIOJIb30BaTh 3JIEKTPOHHBIEC TaOIUIIbI U1 00pabOTKH, aHAM3a U BU3yaJIU3allMi YMCIIOBBIX JIaHHBIX,
B TOM YHCJIE C BBIZCIICHUEM JMana3oHa TaOIHIbl U YIIOPSAA0YMBAHUEM (COPTHPOBKOM) €r0 JIEMEHTOB;

CO3/1aBaTh W NPUMEHATh B DJIEKTPOHHBIX Tabmumax (opMyibl s pacd€ToB C MCIOJIb30BAHHEM
BCTPOCHHBIX apu(pMEeTHYeCKHX (PYHKUUH (CYMMHUpPOBaHHE M IMOJCYET 3HAUCHHUH, OTBEYAIONINX 33JaHHOMY
YCIIOBUIO, CpellHee apu(MeTnyeckoe, MOMCK MaKCHMajJbHOTO U MHUHHMMAJIbHOIO 3HAau€HUs), aOCOIIOTHOM,
OTHOCHUTEIILHOM, CMEIIAHHON aJpecalyy;

UCIIOJIb30BaTh AJIEKTPOHHBIE TAOIMUIIBI U1 YUCIEHHOTO MOJEIHUPOBAHMSI B MPOCTHIX 3aJayax U3
pa3HBIX MMPEIMETHBIX 00JIaCTEeH;

UCIIOJIb30BaTh COBPEMEHHBbIE HMHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHKAIMOHHBIE CEPBUCHI,
oOJlayHple XpaHWJIMILA JAHHBIX, OHJIAWH-TPOTrpaMMBbl (TEKCTOBbIE M Trpaduyeckre peaaKkToOpbl, Cpelibl
pa3paboTKM)) B yueOHOU M MOBCETHEBHOM JIEATETLHOCTH;

MPUBOAUTH NMPUMEPHI HCIIOJIb30BAaHMSI T€OMH(POPMALIMOHHBIX CEPBHCOB, CEPBUCOB IOCYIaPCTBEHHBIX
ycIIyT, 00pa3oBaTeNbHbIX cepBUCOB MIHTEepHETa B yUeOHOM U MOBCEIHEBHON €SI TENbHOCTH;

UCTOJIb30BATh PA3IUYHBIE CPEJCTBA 3allUTHl OT BPEIOHOCHOTO NPOTPaMMHOrO obOecredeHus,
3alMIIaTh MEPCOHANbHYI0 HWHGOpPMAIMI0O OT HECAaHKIMOHMPOBAHHOIO JOCTYNAa U €ro IMOCJIeICTBUI
(pasrnamieHusi, MOJMEHbI, YTPaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHMX W COIMAJIbHO-
MICUXOJIOTMYECKUX AacleKTOB HCMOJb30BaHUS ceTh VHTepHeT (ceTeBas aHOHMMHOCThH, LU(ppoBOi cien,
AyTEHTUYHOCTH CyOBEKTOB U PECYPCOB, ONTACHOCTh BPEIOHOCHOTO KOJIa);

pacrno3HaBaTh MOMBITKA U MPEAyNpeKaaTh BOBJICUEHUE ce0sl M OKPYXAlOIIMX B JECTPYKTUBHBIE U
KpUMHHAJIbHbIE (POPMBI CETEBON aKTUBHOCTH (B TOM 4Hciie KHOepOYJUIMHT, (DUILNHT).
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7 KIIACC
Ne ni/nt HaumeHnoBanue pasjaeioB u KoanyecTBo yacoB duiexTpoHnble (Ludposbie) | AeATENLHOCTH YUUTEs €
i T€M NMPOrpaMMbl Bcero | Konrpoabhbie | [IpakTuyeckue | 00pasoBaTeibHbIe PeCypChl Y4€TOM IpPOrpaMMbl
padoThbI padoThI BOCIIUTAHUSA
Pasznea 1. lludpoBasi rpaMoOTHOCTH
KomneroTep — - ooy KaeHue
1.1 YHHUBEPCAJIbHOE YCTPOMCTBO 2 Etptlgf;l/(r):leelzlasﬁ)orﬁ/7 416466 cOOMIOAaTh MPUHIIMUITBI
00pabOTKH AaHHBIX T ] y4eOHON JUCIUILIUHBL U
12 I 4 Bub6mmoreka LIOK caMOOpraHu3aluy Ipu
) POTPAMMBT 1 AAHHbIC https://m.edsoo.ru/7f41646¢ | BBIIOJIHCHUN
BuGmorexa [IOK CaMOCTOSTEJIbHOW paboThI Ha
1.3 Kowmpiorepreie cetn 2 https://m.edsoo.ru/7f41646e | CPABHCHHE,
(dopMynMpoBaHUE BHIBOJIOB;
Hroro no pazgeny 8 -
noJiiep KaHue
Pazpnen 2. TeopeTnueckue 0CHOBBI HHPOPMATHKH MOTHBAIIHH JCTEH K
21 WNudopmanus u 5 bub6muoreka [IOK MIOJTYYCHHIO 3HAHUH,
' MH(}OpPMallMOHHbIE MPOIIECCHI https://m.edsoo.ru/7f41646e | Hama)kMBaHWIO TTO3UTUBHBIX
79 IIpencraBnenne 9 bubnuorexa [JOK MEXJIMYHOCTHBIX
' uH(OpMALH https:/m.edsoo.ru/7f41646e | OTHOUICHHi;
Hroro no pazgeny 11 (hopmupoBanue
HEHHOCTEN
Paznen 3. UndopmManmoHHble TEXHOJOTUH
BuGmorexa LIOK CaMOCTOSITEIIbHOCTH H
31 TekcToBbIe A0KYMEHTEI 6 ! h;IDS'//m edsoo.rw/7f41646e | o TERD
bu6nuoreka [JOK
32 Kowmbrorepras rpaguia 4 https://m.edsoo.ru/7f41646e
33 MynbTMe IuiHbIE 3 1 bubnnorexa [JOK
) Mpe3eHTALUHI https://m.edsoo.ru/7f41646¢
Hroro no pazgeny 13
PesepBHOE BpeMs 2 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME
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8 KJIACC
N HamnmenoBanue pasieons u KoJsnuecTBO YacoB DJIeKTPOHHbIE JeATeJIbHOCTD YYHUTEJIsI €
O/l | TeM MpOXPAMMEI Beero Konrpoabubie | lIpakruyeckue | (MMppoBbIe) Y4€eToOM NMporpamMmabl
padoThI padoThI o0Opa3oBaTe/IbHbIE BOCIIMTAHHUSA
pecypchbl
Pa3zpnen 1. TeopeTnueckue 0CHOBBI HHPOPMATHKH
bu6mmoreka [JOK OOy KICHUE
11 Crctembt canciienms 6 I httos://m.edS(])_E).ru/ 7418516 CO6JIIOI[aTI)prI/IHHI/IHI>I
12 DJeMEHThI MaTEMAaTUICCKOM 6 1 bub6mnoreka [IOK Y4eOHOM TUCUMIUIUHBL 1
JIOTUKH https://m.edsoo.ru/7f418516 | CaMOOpTraHU3alMN IIPU
Hroro no pazgeny 12 BBINOTHCHUH .
Pa3znea 2. AJIrOpuT™MBbI M POrPAMMHUPOBaHHE CaMOCTOATENHOH PaboTe!
Ha CpaBHEHUE,
1 |Lonomsmerswamropana [ T proroa LOK  dopwymponae poon
https://m.edsoo.ru/7f418516 noanepxanne
KOHCTPYKIHMH MOTHBAIIIH JETEH K
bubmmnoreka IIOK HOJTYYEHHIO 3HAaHUH
22 #I3BIK IPOTPAMMUPOBAHHUS ? https:// m.edS(I)lo.ru/ 71418516 Hana}ll)KHBaHH}o HOSI/I’TI/IBHI)IX
MEKITHYHOCTHBIX
_ OTHOIICHMI;
bub6mnoreka [IOK OpPMHUPOBAHUE
2.3 | Anajus anropuTmos 2 httos://m.edS(])_E).ru/ 7f418516 HGHHOC%)CPJII) b
CaMOCTOATEILHOCTH U
WHUIINATUBEI,
HToro no pazaeny 21
PesepBHOE Bpemsi 1
OBILIEE KOJIMYECTBO HACOB 34 3 0

110 ITPOTPAMME



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
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Ne

HaumeHoBaHue pa3ieioB U TeM

KoauuecTBo yacoB

DJIeKTpOHHbIe (LM (ppPOBbIE)

I_IeﬂTeJ'lI)HOCTI) yuurTeas ¢

I[TPOTPAMME

n/n | nporpaMmel Bcero | Koutpoabnsbie | [IpakTHueckne | 00pazoBaTe/ibHbIE PeCypChl Y4eTOM MPOrpamMmbl
padoThl padoThI BOCIIMTAHHUSA

Pa3nen 1. lludpoBasi rpaMoOTHOCTH

1.1 | 'moGaneHas cets IHTEpHET 1 3 bubnuorexa [IOK I o0y KaeHue
cTpaTterun 6€30MacHOTO https://m.edsoo.ru/7f41a7d0 cOOJTII01aTh MTPUHITUTIBI
IIOBEJICHUS B HEU y4eOHOM TUCIUIUIMHBI U

1.2 | PaGora B mH(bDOpMAITMOHHOM 3 1 bubnuorexa [JOK CaMOOpTraHU3aLMH NPH
IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0 BBITIOJTHCHHH

Hroro no pazgeny 6 CaMOCTOSITENIbHOM pabOThI

Paznen 2. TeopeTnueckue 0CHOBbI MH()OPMATHKH Ha CpAaBHEHHE,

2.1 MopenupoBaHue KaK METO/1 8 1 bubnunoreka [JOK _ bopmynmpoBaHue BBIBOJIOB;
MTO3HAHUSI https://m.edsoo.ru/7f41a7d0 HOAACPKaHNE

HToro mo pasaeny 8 MOTHBAIIUHU JETEH K

Pa3nea 3. AaropuTMbl 1 IPOrpaMMHUPOBaAHHE TIOJTyYCHHUIO 3HAHHUI,

3.1 | Pa3paboTka ajqropuTMoB 6 1 bubanoreka IIOK HATUKUBAHUIO OSHTHBHBIX
porpaMM https://m.edsoo.ru/7f41a7d0 MEHTMIHOCTHBIX

3.2 | Yupasnenue 2 Bbubmuoreka IIOK | OTHOINCHUM,

https://m.edsoo.ru/7f41a7d0 ‘I’OUPMHpOBaHHe

Htoro 1o pasaeny 8 [CHHOCTCH

Paznen 4. UndopMannoHHbIe TEXHOJIOTHH CaMOCTOATETPHOCTH 1

4.1 ONEeKTPOHHBIE TaOIUIIBI 10 1 bubnuorexa IOK VHAIMATHBEL,

https://m.edsoo.ru/7f41a7d0

4.2 | UadopManimoHHbIE TEXHOJIOTUU B 1 bubnuoreka [IOK
COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0

HTtoro mo pazaeny 11

O060011eHNe 1

OBIIEE KOJIMYECTBO YACOB I10 34 4 0



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
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7 KIIACC
KoinyecTBo yacos Jara JJIeKTpPOHHbIe HH(ppoBbIe
Ne n/m | Tema ypoka Beero Kountposasnsbie | [lpakTnueckue w3ydeHus oOpasoBaTejbHbIe
padoThbI padoThbI pecypchl

KomMm1mbroTep — yHHBEpCAIbHOE BBIUMCIUTEIBHOE

1 YCTPOHCTBO, paboTAIOIEE MO MPOrpaMMCE. 1 https://m.eds00.ru/9555711b
TexHuka 0e30MacHOCTHU U MpaBuiia paboThl HA - ]
KOMIIBIOTEpE

) HcTopust u coBpeMeHHbIE TEHIEHLIUN Pa3BUTHS 1 https-//m.edsoo. ru/3b534398
KOMIIBIOTEPOB

3 [IporpaMMHOe oOecrieueHrue KOMITbIOTEpPa. 1 https:/m.edsoo.rw/9697 1§72
[IpaBoBast oxpaHa NporpamMm 1 JaHHBIX

4 @aiinel v nanku. OCHOBHBIE onepanuy ¢ paiaamu 1 https-/m.edsoo.ru/1de772b9
U TarnKaMu

5 ApxuBanus JaHHbIX. Mcrionb30BaHne mporpaMm- 1 https:/m.edsoo.rw/5ec] 1d4
apXUBaTOPOB

6 Kommsroteprpie BUpyCh! H aHTHBHPY CHEIC 1 https://m.edsoo.ru/ccee7d94
IPOrpaMMbl

7 Komnreiorepnsie cetu. [Torck nadopmanuu B 1 https://m.edsoo.ru/bdd 1 cc3f
cetu MHTEpHET
CepBuchl nHTepHET-KOMMYHUKaIi. CeTeBoit

8 stukeT. CTpaTrernu 6€30MacHOro NoBeIeHUs B 1 https://m.eds00.ru/8b66c89
HuTepHeTe

9 Nudopmanus u 1aHHbBIE 1 https://m.edsoo.ru/7cd31a57

10 HNHdopManimoHHbIE MPOIECChI 1 https://m.edsoo.ru/f94ddaf8

11 Pasnoobpasue A3LIKOB 1 apaBHTOB. 1 https://m.edsoo.ru/7299fccc
EcrecTBeHHbIE U (hOpMaTIbHBIE SI3BIKH

12 JIBonuHslii andasut. [IpeodpazoBanue 1100010 1 httns:/m.edsoo.ru/a2 832874
andaBuTa K JBOUYHOMY AUPsS.//M.CES00.M/A=02208 12



https://m.edsoo.ru/9555711b
https://m.edsoo.ru/3b534398
https://m.edsoo.ru/96971f72
https://m.edsoo.ru/1de772b9
https://m.edsoo.ru/5ec11fd4
https://m.edsoo.ru/ccee7d94
https://m.edsoo.ru/bd41cc3f
https://m.edsoo.ru/8b66c8f9
https://m.edsoo.ru/7cd31a57
https://m.edsoo.ru/f94ddaf8
https://m.edsoo.ru/7299fccc
https://m.edsoo.ru/a2832874
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HpeﬂCTaBHeHI/IC JAaHHBIX B KOMIIBIOTCPC KakK

13 https://m.edsoo.ru/38e421e6
TEKCTOB B JIBOMYHOM ajI(paBUTE

14 Enuaunst nsmepenust nHGOpMAIMKA U CKOPOCTH https-//m.edsoo.ru/e333efel
neperayn JaHHBIX

15 KoaupoBanue TekctoB. PaBHOMEpHBIE U httns://m.edsoo rw/52518314
HEPaBHOMEPHBIE KOJIbI AUPsS./N.eAS00.ID£L5 109 12

16 HeK?aHpOBaHHe cooOmenuit. adopmarmonasii https://m.edsoo.ru/f4f5bb 1 e
00BEM TEeKCTa

17 [{udpoBoe npecTaBIeHHe HEMPEPHIBHBIX JAHHBIX https://m.eds00.1u/26397436
Komuposanue nBera. OrneHka HHGOPMAIIHOHHOTO

18 00bEMa TpagUUECKUX JAHHBIX JUISI PACTPOBOTO https://m.edsoo.ru/3be3e8c6
M300paKCHHS

19 KoaupoBanue 3Byka https://m.edsoo.ru/3161211f

20 FCSCpBHBIH YPOK «KOHTpOJ‘IBHa:I pabora 1o Teme https://m.edsoo.rw/42112695

[IpencraBnenune nadopmammu'

21 TexctoBele 10KyMEHTEL HX BBOJL 1 https://m.edsoo.ru/a2b9fSac
PEIAKTHPOBAHUE B TEKCTOBOM IIPOIIECCOPE

22 dopmaTHpoBaHHe TEKCTOBBIX JOKYMEHTOB https://m.edsoo.ru/9cf9fca9

23 [Tapametpsl cTpanuiibl. CIIHCKU B TAOJIUIIBI https://m.edsoo.ru/fa3a5b93

24 BcraBka HETEKCTOBBIX 0OBEKTOB B TEKCTOBBIE https-//m.edsoo.ru/adas93 2
JOKYMEHTBI

25 WHTemiekTyanbHble BO3SMOXKHOCTH COBPEMEHHBIX https://m.edsoo ru/S924£79F
cucteM 00pabOTKH TEKCTOB

26 O000111eHIE U CUCTEMATH3ALU 3HAHUI 10 TEME httns:/m.edsoo r/c8769¢53
«TeKCTOBbIC IOKYMEHTBD) AUPS./M.CAS00.ICe [27e02

27 I'paduueckuii penakrop. PactpoBsie pucyHku https://m.edsoo.ru/2ce67ef9

28 Onepatti peAakTHpoBanus rpaguieckux https://m.edsoo.ru/a79b63al
00BEKTOB

29 Bekropnas rpaduka https://m.edsoo.ru/7af63e71

30 O06001IeHrEe ¥ cucTeMaTU3alUs 3HAHUI 10 TEME https:/m.edsoo.rw/dd5ETc46

«KommbroTtepHas rpadukay. [IpoBepounas pabota



https://m.edsoo.ru/38e421e6
https://m.edsoo.ru/e333efc1
https://m.edsoo.ru/52518314
https://m.edsoo.ru/f4f5bb1e
https://m.edsoo.ru/26397436
https://m.edsoo.ru/3be3e8c6
https://m.edsoo.ru/3161211f
https://m.edsoo.ru/42112695
https://m.edsoo.ru/a2b9f5ac
https://m.edsoo.ru/9cf9fca9
https://m.edsoo.ru/fa3a5b93
https://m.edsoo.ru/a4a593f2
https://m.edsoo.ru/5924f79f
https://m.edsoo.ru/c8769e53
https://m.edsoo.ru/2ce67ef9
https://m.edsoo.ru/a79b63a1
https://m.edsoo.ru/7af63e71
https://m.edsoo.ru/dd5f7c46
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/ Beepoccuiickasi mpoBepodHas paboTa

PesepBHbIil ypok. O000IIEHHE U CUCTEMATH3AIIHS

31 - . 1 https://m.edsoo.ru/8e4771d7
3HaHuil / Beepoccuiickas nmpoBepoyHas padoTta

32 [TonroroBKka MyJIbTUMEIUIHBIX MPE3EHTALUI 1 https://m.edsoo.ru/da6841ec

33 Jlobaperme Ha Cnaity ay/MOBH3YaTLHbIX 1 https://m.edsoo.ru/9f4d7d7¢
JAHHBIX, aHUMAIIUU U TUIIEPCCHUTOK

34 O0o0IeHNE 1 CHCTEMATH3ALHS 3HAHNH 11O TeMe 1 hitos://m.edsoo ru/fd842b17
«MynbTHMETUIHBIC TTPE3CHTAIIMI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/8e4771d7
https://m.edsoo.ru/da6841ec
https://m.edsoo.ru/9f4d7d7c
https://m.edsoo.ru/fd842b17
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8 KJIACC

No KosnnyecTBo yacoB Jara DJIeKTpOHHbIe U poBbIE

u/n Tema ypoka Beero KonTpoabubie | [IpakTuyeckue W3ydenus oOpa3oBaTejbHbIe

padoTbI padoTbI pecypcbl

1 Hemo3uimoHHbIC U TO3UITUOHHBIC CHCTEMBI 1 https://m.edsoo ru/448462c2
CUHCIICHUS

2 Pa3BepHyTas ¢opma 3anmucu uucia 1 https://m.edsoo.ru/6ftbe84a

3 JIBon4Has cucreMa CUHCIICHHU. Apudmernueckue 1 hitps://m.edsoo ru/Sal816ed
OTIepaIy B IBOWIHON CUCTEME CUMCIICHUS

4 BocbMepuuHasi cuctemMa CYUCIICHUs 1 https://m.edso0.ru/837272d8

5 [ITecTHaIaTepUYHasl CUCTEMA CUMCIICHHMS 1 https://m.edsoo.ru/67aa9142

6 O060011IeHE U CUCTEMATH3aIMs 3HAHUM 110 TEME 1 https-//m.edsoo.rw/3d317a7a
«CHCTEMBI CUHUCIICHUS

7 Jlornueckue BhICKa3bIBAHUS 1 https://m.edsoo.ru/bce4bfbe

8 Jlornueckue oneparuu «my, KHIn», KHe» 1 https://m.edsoo.ru/9¢58145f

9 OmnpeneneHne UCTUHHOCTH COCTAaBHOTO 1 https-//m.edsoo.ru/ch87f238
BBICKa3bIBaHUS

10 Ta0auiel HCTUHHOCTH 1 https://m.edsoo.ru/4fd9bedb

11 Jlornueckue 3J1eMeHThI 1 https://m.edsoo.ru/2a83649b

jp | Konrponemai pabora no Teme «InemenT! i I hitps://m.edsoo.ru/3d54d753
MaTEeMaTHYECKOM JIOTUKI»

13 [TonsiTue anroputma. McnosHurenu airopurMoB 1 https://m.eds00.ru/5964{465

14 CsoiicTa anroputma. CiocoObl 3aIIMCH aNTOpPUTMA 1 https://m.edsoo.ru/3d41a61d

15 AnroEI/ITMUquCKa;I KOHCTPYKIIUS «CJICIOBAHUEY. 1 hitps://m.edsoo ru/Th6bAdbA
JIuHEeHBIN anropuT™M

16 AnropuTMuYecKas KOHCTPYKIIUS «BETBICHUE: 1 https-//m.edsoo.ru/7feal d9b
TIOJTHASI U HETIOJIHAsI )OPMBI

17 ANTOpUTMHUYECKAs] KOHCTPYKITHSI KIIOBTOPEHUEY 1 https://m.edso00.ru/5b233a98

18 dopmabHOE HCIIOIHEHNE aIroOpuTMa 1 https://m.edsoo.ru/ef392934

19 Pa3paboTka HECIOMHBIX A/TOPHTMOE ¢ 1 https://m.edsoo.ru/465e5587
MCTIOJIb30BAaHUEM IIMKJIOB IS YIPaBICHUS



https://m.edsoo.ru/448462c2
https://m.edsoo.ru/6ffbe84a
https://m.edsoo.ru/8a1816ed
https://m.edsoo.ru/837272d8
https://m.edsoo.ru/67aa9142
https://m.edsoo.ru/3d317a7a
https://m.edsoo.ru/bce4bfbc
https://m.edsoo.ru/9c58145f
https://m.edsoo.ru/cb87f238
https://m.edsoo.ru/4fd9be4b
https://m.edsoo.ru/2a83649b
https://m.edsoo.ru/3d54d753
https://m.edsoo.ru/5964f465
https://m.edsoo.ru/3d41a61d
https://m.edsoo.ru/7b6b4db4
https://m.edsoo.ru/7fca1d9b
https://m.edsoo.ru/5b233a98
https://m.edsoo.ru/ef392934
https://m.edsoo.ru/465e5587

21

(hopMaJIbHBIMU HCIIOJTHUTEIISIMU

Pa3paboTka HECIOXKHBIX aJITOPUTMOB C

20 HCIIOJIB30BAHUEM LIMKJIOB U BETBJICHUH IS 1 https://m.edsoo.ru/4bba437f
yrpaByieHus: pOPMaTbHBIMU HCIIOJHUTEIISIMH

21 BrlinonHeHUE aNnropuTMOB 1 https://m.edsoo.ru/5636c76d
O06o0061IeHre U crucTeMaTu3alys 3HaHU| 110 TeMe

22 «VcionHUTENN U aNTOPUTMBL. AJITOPUTMUYECKUE 1 https://m.edsoo.ru/9dae68fa
KOHCTPYKIIUUY

23 f;’;‘r‘;:ﬁ;?;gg?am’" Cucrema 1 https://m.eds00.ru/5973396b

24 [Tepemennbie. OniepaTop MPUCBaUBaAHUS 1 https://m.edsoo.ru/d9381381

25 [IporpamMMupoBaH#e TUHEHHBIX aJITOPUTMOB 1 https://m.edsoo.ru/77bbelde

26 Paspaboria nporpamw, conepxanpx oneparop 1 https://m.edsoo.ru/e63e896f
BETBJICHUS

27 Jmnanorosas oTiaKa nporpamm 1 https://m.edsoo.ru/e92{f7ae

28 [uki ¢ ycaoBuem 1 https://m.edsoo.ru/ec615d6f

29 [uki ¢ nepeMeHHOM 1 https://m.edsoo.ru/fe38e57e

30 O0paboTKa CHMBOJIBHBIX JIAHHBIX 1 https://m.edsoo.ru/5266de87
O0o01IeHre U crucTeMaTu3alus 3HaHU| TI0 TeMe

31 «SI3p1K MporpamMmmupoBanus» [IpoBepounas padora / 1 https://m.edsoo.ru/a91ec522
Bcepoccuiickas mpoBepouHas paboTa
PesepBHeIil ypok. O000IIeHHE U CHCTeMAaTHU3aIINS

32 3HaHWUU U YMEHUH 10 Kypcy HHGOpMaTUKH 8 Kilacca 1 https://m.edsoo.ru/12195a38
/ Beepoccuiickasi mpoBepodHas paboTa
Ananu3s anroput™oB. OmpeesiecHue BO3MOKHBIX

33 pe3yabTaToOB pabOTHI AITOPUTMA TIPH 3aJaHHOM 1 https://m.edsoo.ru/4cdaf5e9
MHOYECTBE BXOJIHBIX JIAHHBIX
Ananu3s anroput™oB. OmnpeesieHue BO3MOKHBIX

34 BXOJIHBIX JIaHHBIX, IPUBOSAIINX K JAHHOMY 1 https://m.edsoo.ru/f5331eb8
pe3yJbTary

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/4bba437f
https://m.edsoo.ru/5636c76d
https://m.edsoo.ru/9dae68fa
https://m.edsoo.ru/5973396b
https://m.edsoo.ru/d9381381
https://m.edsoo.ru/77bbe1de
https://m.edsoo.ru/e63e896f
https://m.edsoo.ru/e92ff7ae
https://m.edsoo.ru/ec615d6f
https://m.edsoo.ru/fe38e57e
https://m.edsoo.ru/5266de87
https://m.edsoo.ru/a91ec522
https://m.edsoo.ru/12195a38
https://m.edsoo.ru/4cdaf5e9
https://m.edsoo.ru/f5331eb8
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22

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTposabHbie

Bcero
padoTsbI

IpakTnyeckue
padoThI

Jlara
U3ydeHust

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/ibHbIE

pecypcbl

I'mobGanbHas cetb HTEpHET.

IP-agpeca y31m0B. bonbiue
JTAHHBIE

https://m.edsoo.ru/4a94b722

Nudopmannonnas
6e301acHOCTb

https://m.edsoo.ru/4e935cff

VueT noHaTHsa 0o
MH(pOPMaLOHHON
0€301acHOCTH MPH
CO3/IaHMHU KOMILIEKCHBIX
MH(pOPMaITMOHHBIX
00BEKTOB B BHJIE BEO-
CTPaHHMI]

https://m.edsoo.ru/c4a524c9

Bunsl gestenbHOCTH B ceTH
HNutepner

https://m.edsoo.ru/dba2b69b

OO0iauHBIE TEXHOIOTHH.
Hcnons3oBanne oHIIAlH-
otuca st pazpaboTku
JOKYMEHTOB

https://m.edso00.ru/97e11d92

O06o01menue u
cHUCTeMaTHu3alus 3HaHHH 110
TemaM «I JmoOasibHas ceTh
WuTepHeT u cTpaTerun
0€e30I1acHOT0 MOBEAECHHUS B
Hel», «Pabora B
MH(OPMaLIMOHHOM
MIPOCTPAHCTBEY

https://m.edsoo.ru/85b56d2f

Mogenu u MOJCJIHUPOBAHUC.

https://m.edsoo.ru/ddfce6b2



https://m.edsoo.ru/4a94b722
https://m.edsoo.ru/4e935cff
https://m.edsoo.ru/c4a524c9
https://m.edsoo.ru/dba2b69b
https://m.edsoo.ru/97e11d92
https://m.edsoo.ru/85b56d2f
https://m.edsoo.ru/ddfce6b2
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Krnaccudukanuu moenei

TabnuuHble MOIETH

https://m.edsoo.ru/6ba987cl

Pa3paboTtka ogHOTaOIMYHON
0a3wl qaHHBIX. COCTaBJICHHE
3ampocoB K 0a3e JaHHBIX

https://m.edsoo.ru/448ba484

10

I'pad. BecoBas marpuna
rpada. JlnuHa myTH MexIy
BepIIMHaMu rpada.
Brruncienue konnuecTna
MyTel B HAIIPABJICHHOM
AIMKINYECKOM Tpade

https://m.eds00.ru/21¢96617

11

Hepeso. [Tepebop
BapHaHTOB C TIOMOIILIO
aepena

https://m.edso00.ru/8e 81419

12

Marematnueckoe
MOJICTTMPOBAHHE

https://m.edsoo.ru/6ecba8d2

13

DTanbl KOMIIBIOTEPHOTO
MOJEJIMPOBAHUS

https://m.edsoo.ru/abcb54ch

14

O06o061eHue u
CHCTEMAaTH3aIns 3HaHUH.
KonTponbnas pabota mo
Teme «MoaenupoBaHue Kak
METOJI TO3HAHUS

https://m.edsoo.ru/4c2be69f

15

Paz0Ouenue 3agauu Ha
noa3agaun. CocTaBiieHue
QJIITOPUTMOB U TIPOTPAMM C
HCIIOJIF30BaHUEM
BETBJIEHUH, [IUKIOB U
BCIIOMOT'aTCIIBHBIX
aJTOPUTMOB

https://m.edsoo.ru/c8f73794

16

OI[HOMCpHBIe MaCCHBBI

https://m.edsoo.ru/f8f1ea7b

17

Turmnoskle AJITrOpruTMBbIL

https://m.edso00.ru/f99{89&d



https://m.edsoo.ru/6ba987c1
https://m.edsoo.ru/448ba484
https://m.edsoo.ru/21c96617
https://m.edsoo.ru/8e8ff4f9
https://m.edsoo.ru/6eeba8d2
https://m.edsoo.ru/abcb54cb
https://m.edsoo.ru/4c2be69f
https://m.edsoo.ru/c8f73794
https://m.edsoo.ru/f8f1ea7b
https://m.edsoo.ru/f99f898d
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00pabOTKH MacCHBOB

18

CopTtupoBKa MaccuBa

https://m.edsoo.ru/171£c9b5

19

O0paboTKa MOTOKA JAHHBIX

https://m.edsoo.ru/3562436a

20

O06o00ueHue u
CHCTEMAaTH3aIns 3HAHUH.
KonTponbhas pabota mo
teme «Pa3paboTka
QJITOPUTMOB M IPOTPaMM)»

https://m.edsoo0.ru/f493aa92

21

VYnpasnenue. CurHai.
OOpatHas CBsI3b

https://m.edsoo.ru/a6f31fcf

22

PoGotusupoBanHsie
CHCTEMBbI

https://m.edsoo.ru/1e3972da

23

DNEeKTPOHHBIC TAOTHITBI.
THunbel JaHHBIX B STIEHKaX
AJIEKTPOHHOW TaOJIHIIBI

https://m.edsoo.ru/fbc18124

24

Penaktuposanue u
dhopmaTUpoBaHKE TaOIHUIL

https://m.edsoo.ru/32a251e5

25

Berpoennbie pyHknmu s
IMOMCKa MakKCUMyMa,
MUHUMYMa, CyMMBI U
CpeHero apu(pMeTHIECKOTO

https://m.edsoo.ru/b795a8d8

26

CoptupoBka 1 GpuiIbTpanus
TaHHBIX B BBIICICHHOM
AMana3oHe

https://m.edsoo.ru/f2¢c72¢e72

27

ITocTpoeHnue quarpamMm u
rpauKOB B 3JIEKTPOHHBIX
TabIUIAx

https://m.edsoo.ru/45df7d52

28

OrHocuTeNnbHAS,
a0CoJIFOTHASA U CMeNIaHHas
ajJpecarms

https://m.edsoo.ru/4d8bd457

29

Y ca0BHEIC BEIUHCICHUS B
SJICKTPOHHBIX Ta6HI/IHaX

https://m.edso00.ru/681eb3c3



https://m.edsoo.ru/171fc9b5
https://m.edsoo.ru/3562436a
https://m.edsoo.ru/f493aa92
https://m.edsoo.ru/a6f31fcf
https://m.edsoo.ru/1e3972da
https://m.edsoo.ru/fbc18124
https://m.edsoo.ru/32a251e5
https://m.edsoo.ru/b795a8d8
https://m.edsoo.ru/f2c72e72
https://m.edsoo.ru/45df7d52
https://m.edsoo.ru/4d8bd457
https://m.edsoo.ru/681eb3c3

25

O06paboTka OOTBIIHX

30
HaOOpPOB JIaHHBIX

https://m.edsoo.ru/f3716fdf

YucneHHoe MOJIETMpOBaHKE
B BHGKTDOHHLIX Ta6n1/1uax

31

https://m.edsoo.ru/fftb4418a

O6o06ueHue u
cUCTEMaTH3aInsI 3HaHUH 110
TeMe «DIEeKTPOHHbBIE
TaOJINIIBI»

32

https://m.edsoo.ru/6f7e6¢14

Poxw nabopMaimoHHbIx
TEXHOJIOTHl B pa3BUTUU
SKOHOMHUKH MHPA, CTPAHbI,
peruona

33

https://m.edsoo.ru/f4ca6b52

Pe3sepBHbIii ypoOK.
Oo6o0muieHne u
cucteMarusanus. itoroBoe
IMOBTOPEHHE

34

https://m.eds00.ru/d7699619

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/f3716fdf
https://m.edsoo.ru/ffb4418a
https://m.edsoo.ru/6f7e6c14
https://m.edsoo.ru/f4ca6b52
https://m.edsoo.ru/d7699619
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IPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBbBI

7 KJIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOW 00pa3oBaTe/iLHOI
NMPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUs

1

[To Teme «IludpoBas TpaMOTHOCTHY

1.1

[losicHsaTh Ha mnpuMepax CMBICT MOHATHH «uHpOpMaLUsa», «UHGOPMALMOHHBIN
nporecc», «obpaboTka uHGpOpMAIMM», «XpaHEHHEe WHPOpMaLUny, «Iepeaayda
uH(pOpMaLIUN»

1.2

[IpuBoMTE pUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHHUs U Nepenadyu HHpopmanuu,
CPaBHUBATH UX KOJIMYECTBCHHBIC XapaAKTEPUCTUKH

1.3

[lonmyyaTh ¥ MCNONB30BaTh HMHPOPMALHUIO O XaAPaKTEPUCTHKAX MEPCOHAIBHOIO
KOMIIBIOTEpAa U €ro OCHOBHBIX JJIEMEHTaxX (Ipoleccop, OIepaTUBHAs IaMATh,
J0JIrOBpEMEHHasl NaMsITh, YCTPOICTBa BBO/1a-BbIBO/IA)

1.4

COOTHOCHUTH XAPAKTCPUCTUKU KOMIIBIOTCpA € 3aJia4aMi, pCIaCMbIMU C €0 IMIOMOIIbIO

1.5

OpueHTHUPOBATHCS B HEPAPXHUECKON CTPYKType (HaloBOM CHCTEMBbI (3alUChIBATh
nmosiHoe uMs ¢aiina (karanora), myTh K (aiiiy (KaTaaory) mo UMEIIIeMyCcs OITUCAHUIO
(haiisI0BOM CTPYKTYPHI HEKOTOPOT'O HMHPOPMAITMOHHOTO HOCHUTEJIS)

1.6

PabGoTaTte ¢ (aiistoBOil CHUCTEMOI TEPCOHATBLHOTO KOMITHIOTEpPA C HMCIOJIb30BAaHUEM
rpaduueckoro unrepdeiica: coznaBaTth (KOMUPOBATH, IEpEMENIATh, IEPEUMEHOBBIBATD,
VIQISITh W apXUBUPOBaTh (Haliibl W KaTaJOTH, WCIOJIb30BaTh AHTHBUPYCHYIO
porpaMmmy)

1.7

Uckate undpopmanuio B MHTepHeTe (B TOM 4YHCIE€ TO KIIOYEBBIM CJIOBaM, IO
M300paKCHUIO), KPUTHUYECKH OTHOCUTHCSA K HaWJIEHHOW HMH(OpManuu, OCO3HABATh
OTACHOCTb JUIS JIMYHOCTU U OOIIECTBA PACHIPOCTPAHEHUSI BPEIOHOCHOW MH(pOpMAInH,
B TOM YHCJIC SKCTPEMHUCTCKOTO M TEPPOPUCTUUECKOTO XapakTepa

1.8

[ToHuMaTh CTPYKTYpY aApecoB BeO-pecypcoB

1.9

Hcnonbs30BaTh COBPEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAIIHI

1.10

Cobnronate  TpeOoBaHUs  0€30MacCHOM  AKCIUTyaTalliM  TEXHUYECKHX  CPEICTB
MH()OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, COOMIONATh CETEBOM J3THKET,
6a30Bble HOPMBI HH(POPMALIMOHHOM 3TUKU U IpaBa MpH padboTe ¢ MPUIOKEHUSIMU Ha
moOBbIX ycTpolcTBax U B MIHTepHETE, BBIOMpaTh O€30MacHbIe CTpaTETHH MOBEICHUS B
ceTu

[TpuMeHATH METOABI MPOGUIAKTUKY HETATUBHOTO BIUSHUS CPEICTB HHPOPMALIMOHHBIX
Y KOMMYHHKAIIMOHHBIX TEXHOJIOTUI Ha 3/I0POBbE MOJb30BATEIIS

1o reme «Teopernyeckue 0OCHOBbI HH(OPMATUKI»

2.1

KOI[HpOBaTB " JEKOAUPOBATH COO6HI€HI/I$I 110 3aJaHHBIM IIpaBWJIaM, ACMOHCTPUPOBATH
MOHUMAaHUE OCHOBHBIX MPUHIMIIOB KOAMPOBAHMS WH(POPMAIMH PAa3TUYHON MPUPOJIBI
(TekcToBOH, rpadIecKoOM, ayano-)

2.2

CpaBHMBATH JUIMHBI COOOIEHU, 3aIMMCAaHHBIX B PA3JIMYHBIX al(aBUTaX, ONEPUPOBATH
€IMHUIIAMU U3MEPEHUs] MHQOPMAIIMOHHOT0 00bEMa M CKOPOCTH NEpeayuy JaHHbBIX

23

OrneHuBaTh ¥ CPaBHUBATh Pa3Mepbl TEKCTOBBIX, I'paHUeCKUX, 3BYKOBBIX (aillloB U
BHJIcO(haiIoB

[To reme «MHPpOPMAITMOHHBIE TEXHOJIOTUI




27

3.1

IIpencraBiasaTe pe3ynbTaTsl CBOEH JEATEIBHOCTM B BHJE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJbTUMEANMHBIX TPE3CHTALINN

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

IIo Teme «TCODCTI/I‘ICCKHG OCHOBBI I/IH(bOpMaTI/IKI/I»

1.1

IloscHaTh Ha npuMepax pa3jindusa MCEKAY NO3UIHOHHBIMU W HCENO3UIITUOHHBIMU
CHUCTCMaMU CUHHUCIICHUA

1.2

3anuchiBaTh U CpaBHUBATH Lieible yncaa oT 0 1o 1024 B pa3nuyHbIX MO3ULMOHHBIX
cucreMax CYMCIeHUs (¢ OCHOBaHMSMU 2, 8, 16), BBINONHATH apupMeTHYECKUE
orepanuy HaJl HIMU

1.3

PaCKprBaTB CMBICJI MMOHSATHUH «BBICKA3bIBaAHHC)), «J10TH4YCCKasi onepanus»,
JIOTMYCCKOC BBIPAKCHUC)

1.4

3anuceIBaTh JIOTHYSCKHE BBIPAXCHUS C UCITIOJIB30BaAHUEM AU3BIOHKIMHY, KOHBIOHKIITUN
U OTpulaHud, ONpCACIATb HUCTUHHOCTb JIOTHYCCKUX BLIpa)KCHHﬁ, €CJIM HU3BCCTHBI
3HAYCHHA HCTUHHOCTHU BXOJAIINX B HCTO IEPEMEHHBIX, CTPOUTH Ta6J'II/II_IBI HCTUHHOCTHU
I JJOTHYCCKUX Bblpa)KeHI/Iﬁ

[To Teme «AJIrOpUTMBI U TPOTPAMMHUPOBAHHUEY

2.1

PackpbIBaTh CMBICIT MOHSATHI «UCTIOTHHUTEIBY, «aJTOPUTM», «IIPOTPaAMMay, IOHUMAs
pa3sHUIly MEXIy YIOTpEeOJICHHEM JSTUX TEPMHUHOB B OOBIICHHOW peud H B
nH(pOpMaTUKE

2.2

OnuceIBaTh AITOPUTM PEIICHUS 3a7aUd PA3TUYHBIMU CIIOCO0AMU, B TOM YHCJIE B BUC
OJIOK-CXEMBI

23

COCTaBHSITB, BBIIIOJIHATL BPYUYHYIO M Ha KOMIIBKOTEPEC HECIOXHBIC aJITOPUTMBI C
HCITOJIb30BAHUEM BETBJICHHUMN U IMMKJIOB IJIA YIIPABJICHUS UCITOJHUTCIISIMHA

24

Hcnonb30BaTh KOHCTAHTHI M TIEPEMEHHBIE PA3TUMYHBIX THIIOB (UMCIIOBBIX, JTOTMUYECKHX,
CUMBOJIbHBIX), a TaKXe COJAEpKallue HMX BBIPAKEHHS, HCIOJIb30BATh ONEPATOP
IIPUCBAaUBAHUSA

2.5

Hcnonb3oBath mpu pa3paboTKe MporpamMm JIOTHYECKHE 3HAYCHHsI, OINepaluu u
BBIPKEHUS C HUMH

2.6

AHaJ'II/I3I/IpOBaTL NPpEAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCIC OIPCACIATh, KaKHUC
PE3YIBbTATEI BO3MOXHBI ITPHU 3aJaHHOM MHOKCCTBC MCXOAHBIX 3HAYCHHI

2.7

Co3naBaTh M OTJaXHBATh MPOTPAMMBI HAa OJHOM U3 S3BIKOB MPOrPAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IlkonpHbIi AJTOpUTMHYECKUN SI3BIK),
peaM3yIoNe HECIIOKHBIE ~ alTOPUTMBI  OOpaOOTKM  YHCIIOBBIX  JIAHHBIX C
WCIOJIb30BAaHUEM IIMKJIOB M BETBJICHHUH, B TOM UHCIE pEANTH3YIOIIME MPOBEPKY
JETUMOCTH OJIHOTO IIEJIOr0 YHCJIa Ha JIPYroe, MPOBEPKY HATYPAIbHOTO YHCIIa Ha
MPOCTOTY, BBIJICACHUS ITM(p U3 HATYPAIBHOTO YHCIa

9 KIIACCA

Kon
NMPOBEPSAEMOro
pe3yJabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
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ITo Teme «IludpoBasi rpaMOTHOCTbY

1.1

Hcnonp30BaTh COBpeMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHUKAI[HOHHBIE
CEepBUCHI, OOJIAYHBIE XPAHWIUINA [TaHHBIX, OHJIAWH-IPOTPaMMBI (TEKCTOBBIC H
rpaduuecKkue pelaKkToOphbl, Cpeabl pa3padoTKM) B Yy4yeOHOM U IOBCEIHEBHOM
JEATEILHOCTH

1.2

[IpuBOANTE TIPUMEPHI HMCTIOJIB30BAHMS TEOMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHUCOB
TOCY/apCTBEHHBIX YCIYT, 0Opa3oBaTENbHBIX CepBUCOB MHTepHEeTa B yueOHOU U
IOBCEIHEBHOU NIEITEILHOCTHU

1.3

Hcnonp30BaTh pas3iinyHble CPEACTBA 3alIUTHl OT BPEJOHOCHOIO MMPOrPaMMHOIO
o0ecreyeHus, 3alUIaTh NePCOHANBHYI0 HHPOPMALIMIO OT HECAHKIIMOHUPOBAHHOIO
JIOCTyIa U €ro MocJeACTBUI (pas3rialleHus, MOAMEHbI, YTPaThl JaHHBIX) C YUETOM
OCHOBHBIX  TEXHOJOTMYECKMX W  COLMAIBHO-IICUXOJOTMYECKHX  ACHEKTOB
ucnonp3oBaHusi cetu HTepHer (cereBas AaHOHUMHOCTb, ULU(POBOM Clen,
AyTEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONACHOCTh BPEIOHOCHOT'O KOJ1a)

1.4

Pacno3HaBaTh TOMBITKM M TPEAYyNpPEXkIaTh BOBJICYCHUE CeOS M OKPYXKAIOIIUX B
JNECTPYKTUBHBIC M KPUMHUHAJIBbHBIE (OPMBI CETEBOW AKTUBHOCTH (B TOM YHCIE
KrOepOyJUTHHT, (DUILIKHT)

ITo Teme ((TeOpeTI/ILIeCKI/Ie OCHOBBEI I/IH(l)OpMaTI/IKI/I»

2.1

PackpeiBaTh CMBICII TOHATHH «MOZEINB», «MOIEIMPOBAHUE», OINPENECIATh BHUJbI
MoJieNiel, OLIEHUBATh aJEKBATHOCTh MOJETH MOJEIUPYEMOMY OOBEKTY M IIEeNsM
MOJEJIMPOBAHUS

2.2

Ucnonp3oBath rpadbl W JEpeBbS IS MOJICIUPOBAHHUS CHCTEM CETEBOM U
UEPAPXUUECKON CTPYKTYPHI, HAXOAUTh KpaTYalIuil myTh B Tpade

[To Teme «AITOPUTMBI U IPOTPAMMHUPOBAHUEY

3.1

Pa3zouBath 3ala4U Ha 11oa3aia4yu, COCTABJIATDH, BBIIIOJIHATD BPYUHYIO H HA KOMIIBIOTEPEC
HECJIOXKHBIC aJITOPUTMBI C UCITIOJIB30BAHUCM BeTBHeHHfI, OUKJIOB U BCIIOMOI'aTCIIbHBIX
AJIT'OPUTMOB JIA YIIPABJICHUS UCITOJHUTCIISAMHA

3.2

CocTaBiiTh M OTIQXHUBATh NPOTPAMMBI, PEANHU3YIOIIME THUIIOBBIE ANTOPUTMBI
00pabOTKH YUCIIOBBIX MMOCIIEIOBATEIILHOCTEH MM OJHOMEPHBIX YHCIOBBIX MACCUBOB
(MOMCK MaKCUMYyMOB, MUHUMYMOB, CYMMBbI WJIM KOJHYECTBA 3JIEMEHTOB C 3a/IaHHBIMU
CBOICTBaMM) Ha OJJHOM U3 S3BIKOB TiporpammupoBanus (Python, C++, [Tackans, Java,
C#, llIkonpHBIH ANropuTMUYECKUN SI3bIK)

ITo Teme «MHpOpMAIIMOHHBIE TEXHOJIOTHUM)

4.1

Br16upath cioco6 npeicTaBieHus TaHHBIX B COOTBETCTBHH C IMIOCTABJICHHOM 3a/1a4ueit
(Tabmupl, cXeMbl, TpauKH, JUArpaMMBbl) C HCIIOJIB30BAHHEM COOTBETCTBYIOIIUX
MIPOTPaMMHBIX CPEACTB 00PaOOTKH TAHHBIX

4.2

Hcnonp30BaTh 3JIEKTPOHHBIE TAaOMMIBI I 00pabOTKH, aHanM3a U BU3YyaIU3alUuU
YHUCIOBBIX JAaHHBIX, B TOM UYHCJIE C BBIJCICHHEM [Hana3oHa TaOluIbl U
YHOPS,A0YMBAaHUEM (COPTUPOBKOI) €0 3JIEMEHTOB

4.3

Co3maBaTh M TPHUMEHSTH B DIIEKTPOHHBIX TalOnumax (GopMynsl aisi pacdyéToB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apudmernueckux (QyHKIMH (CyMMUpOBaHHE U
NOACYET 3HAYCHUH, OTBEUAIONINX 33aJaHHOMY YCIIOBHIO, CpeqHee apu(MeTHdeckoe,
MOUCK MaKCHUMAaJIbHOTO U MUHMMAJIBHOTO 3HaueHHs), aOCOMIOTHON, OTHOCUTENIbHOMH,
CMELIAaHHOM apecanuu

4.4

Hcnonws3oBaTh SJICKTPOHHBIC TaGJII/II_[bI AJI1 YUCJICHHOTO MOACIIMPOBAHUA B MPOCTHIX
3a/lavax M3 PA3HbIX IMPCAMCTHBIX obnacreit
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INPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Konx

HpOBepﬂeMblﬁ AJIEMEHT COACPKAHUSA

1

[{udpoBasi rpaMOTHOCTh

1.1

Komnbiorep — yHHBepcallbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paboTaroliee Mo IMporpamme.
Tumel  KOMIBIOTEPOB:  NEPCOHAIBHBIE  KOMIIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
cynepkoMnbroTepsl. MoOMIIbHBIE ycTpolicTBa. TexHHka 0e30MacHOCTH W MpaBuia paboThl Ha
KOMITIBIOTEPE

1.2

OcHOBHbIE KOMIIOHEHTbl KOMIIbIOTEpa M uX Ha3zHadeHue. Ilponeccop. OmnepatuBHas u
JIOJITOBpEMEHHAs MaMATh. Y CTPOHCTBA BBOIA U BbIBOJIa. CEHCOPHBIHM BBOJI, AATYMKH MOOMIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PUKALIUU

1.3

HcTopus pa3BUTHS KOMIBIOTEPOB U MPOTPaMMHOTO obecrieueHus. [IoKoneHnsT KOMIIBIOTEPOB.
CoBpeMeHHBIE TEHICHIMM pPa3BUTUSA KoMIbIOTEpoB. Cynepkomnbiorepsl. [lapamnensHbie
BbiuncieHus. IlepconanbHbiii komneioTep. Ilpomeccop u ero XapakTepuUCTUKU (TaKTOBas
4acToTa, pa3psAAHOCTh). OnepaTuBHAs NMaMATh. JloJroBpeMeHHas naMsTh. Y CTpOiCTBa BBO/A U
BbIBOoJIa. OOBEM XpaHUMBIX JaHHBIX (ONEpaTHBHAsl MaMATh KOMIbIOTEpa, KECTKUM NIUCK U
TBEPJOTENbHBIM HAKOMMUTENb, MOCTOSHHAs NaMATh CMapTPOHA) U CKOPOCTh AOCTyHa JUls
Pa3JIMYHBIX BUJIOB HOCUTEIIEH

1.4

[Iporpammuoe oOecreueHne KoMmmbioTepa. llpukmagHoe mnporpamMmHOEe —oOecredeHHe.
CucremHoe mporpamMHoe oOecrieueHne. Cucremsl mporpammupoBanus. [IpaBoBas oxpana
nporpaMM U JaHHBIX. becruiatHele ¥ yclioBHO-OecruiaTHble mporpammbl.  CBoOonHOE
IporpaMMHOE o0ecrieueHue

1.5

@aiinel u nmanku (karamorn). Tunsl daitnoB. ColicTBa (aitioB. XapakTepHbIe pa3Mepsl (hanaoB
pa3IMYHBIX THIOB (CTpaHUIA TEKCTa, DSJCKTpPOHHAas KHHUTa, Qororpadus, 3amuch MECHH,
BHJICOKJIUII, TTOJITHOMETPAKHBINA (PHIIbM)

1.6

[Tpunuune! noctpoeHus Qaitnossix cucreM. [lonHoe ums aiina (manku, xkartanora). IIyte k
¢aiiny (manke, KaTanory)

1.7

daitnoBeiii MeHekep. PaboTa ¢ daiinamu 1 mankamu (KaTajioramu): co3JlaHuE, KOMUPOBaHUE,
nepeMenieHue, nepeuMeHoBaHue W yjaanenue (QaiioB u manok (karaioroB). Ilouck (aitnos
CpeICTBaMH ONEPALIMOHHON CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Mcronp30BaHue [MporpaMm-apxXmuBaTOpPOB

1.9

KommsioTepHble BUPYCHI M JIpYyTHe BPEIOHOCHBIE MpOrpaMMbl. [IporpamMmsbl Juisi 3aIlIUTHI OT
BHUPYCOB

OO0benuHeHne KommbioTepoB B ceTh. Ceth UHTepHET. Beb-cTpanunia, BeO-caiit. CTpykTypa
aapecoB BeO-pecypcoB. bpayszep. IlouckoBbie cuctemsbl. [lonck mHbOpPMAIMU TIO KITIOYEBHIM
CJIOBaM | 10 U300paxkeHur0. J10cTOBEpHOCTh HH(OPMAITHIH, TTOTy4eHHON u3 MHTepHeTa

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUI

CeteBoif 3THKeT, 0a30Bble HOPMbI MH()OPMAIMOHHOW 3THKM M IpaBa NpU paboOTe B CETH
Wnrepuer. Ctpareruun 0e3onacHoro noseaeHus B IHrepHere

TeopeTnueckne OCHOBbI HHPOPMATUKU

2.1

Wudopmanus — 0THO U3 OCHOBHBIX TIOHSATHI COBpEMEHHOM Hayku. HpopManus kak cBe1eHus,
NpeJHa3HAYCHHbIE JUIsl BOCIPUATHS Y€JIOBEKOM, U MH(OpMaIUs KaK AaHHbIE, KOTOPbIE MOTYT
OBITh 00Pa0OTaHBI ABTOMATU3UPOBAHHON CHCTEMOM

2.2

JIMCKpETHOCTh JAaHHBIX. BO3MOXKHOCTH ONMCAaHUS HENPEPHIBHBIX OOBEKTOB M IPOLIECCOB C
MOMOIIBIO JMCKPETHBIX JaHHbIX. MH(opManmoHHbIe Npolecchl — MPOLECCHl, CBSI3aHHbIE C
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XpaHCHHEM, MPeoOpa30BaHUEM U Tepeiaucii JaHHBIX

CumBoin. Andasur. MomHocTs andasuta. Pasnoobpasue s3b1k0B U andaBuToB. EcrecTBeHHbIE 1
(dhopManbHbIC S3bIKUA. AJ()aBUT TEKCTOB Ha PycCcKoM si3bike. J[Bomunbiii andaBut. KomudecTtBo

23 BCEBO3MOKHBIX CJIOB (KOJOBBIX KOMOHMHAIMIA) (PMKCHPOBAHHOM JJIMHBI B IBOMYHOM asipaBHTE.
[IpeoOpazoBanmne mob6oro amdaBura K JBOMYHOMY. KOJMYECTBO pa3imMUHBIX  CJIOB
(buKCUPOBaHHON UTHHBI B aipaBUTE ONpeeIEHHON MOIIIHOCTH

24 KoaupoBanue cMMBOJIOB OJHOTO andaBUTa C MOMOIIBI0 KOAOBBIX CIOB B JIpyroM andaBuTe,

) KOJI0Basl Ta0JIMIIa, IEKOJUPOBAHUE
2.5 JBonunslii koj. [IpeacraBienue 1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ajihaBUTE
26 NudopmannoHHblii 00bEM TaHHBIX. BUT — MUHUMAaJIBHAS €IMHUIA KOJTMYeCTBA HH(DOpMAIHH —
' JIBOWYHBINA pasps. bait, kmimobait, MerabaiT, ruradait

27 CkopocTb nepefiaur JaHHbIX. EqUHUIBI CKOpOCTH NIepenaun JaHHbIX. MckaxeHnune nHbopManuu
IIpU Iiepeaye
KoagupoBanue tekctoB. PaBHomepHbiii koxa. HepaBromepusiii koa. Komuposka ASCIIL

2.8 Bocemuburasie koaupoBku. [lorsitue o kogupokax UNICODE. JlekoaupoBanue cooOieHni
C MCTIOJIb30BAaHHEM PAaBHOMEPHOTO U HEpaBHOMEpHOro koaa. MHdopmannoHHbI 00BEM TEKCTa
OOmee mpeacraBieHHe O UGPOBOM MPEACTABICHUU ayJAUOBU3YAIbHBIX U JPYTHX

2.9 HeTpepbIBHBIX AaHHBIX. KomupoBanwe 1Bera. L[BeroBrie moxenmu. Moxaens RGB. I'myOuna
koaupoBanus. [Tammrpa

710 PacTpoBoe u BekTOpHOE mpejacTaBienue nu3odpaxenuil. [Tukcens. Ouenka HHGOPMAITMOHHOTO
00béMa rpaguUIeCcKUX JAHHBIX I PACTPOBOTO H300paKEHUS
KoaupoBanue 3Byka. PazpsaHocTs U yacToTa auckperusauuu. KoanuecTBo KaHAIOB 3alMCH.

2.11 | OueHka KOJMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MIPEACTABICHUEM U XPAHEHUEM 3BYKOBBIX
daiinos

3 HHpopMalmOHHBIE TEXHOJIOTHH
3.1 TekcToBBIC TOKYMEHTHI M UX CTPYKTYPHBIE 2JIEMEHTHI (CTpaHMIIa, a03all, CTPOKa, CIIOBO, CUMBOJ)
39 TeKkcTOBBIN MPOIECCOP — HHCTPYMEHT CO3/IaHus, peJaKTUPOBaHUS U POPMATHPOBAHUS TEKCTOB.
) [IpaBuiia Habopa TekcTa
PenaktupoBanne tekcra. CpoiictBa cumBoiioB. pudt. Tuner mpudrtoB (pyOnenHsie, ¢

3.3 | 3aceukamu, MoHowHpuHHBIE). [lodyxkupHOoe M KypcuBHOe Hauepranue. CBOMCTBa ab3alleB:
IpaHullbl, a03aI[HBIA OTCTYT, HHTEPBaJI, BeIpaBHUBaHue. CTuiieBoe hopMaTUpOBaHUE

34 CrpykrypHpoBaHue UH(pOpMALMK ¢ TOMOIIbIO CIIMCKOB U Tabaul. MHOTOypOBHEBBIE CITUCKHU.

) JloGaBneHue Tabuil B TEKCTOBBIE JJOKYMEHTBI
35 BceraBka wu300paxeHHii B TEKCTOBbIE JOKYMEHTBl. (OO0TekaHHMEe U300paKEHH TEKCTOM.
) BrirroueHre B TEKCTOBBIN JJOKYMEHT JUarpaMm U Gopmyi

3.6 | IlapameTpsl cTpaHullbl, HyMepalus crpanull. /lobaBieHne B JOKYMEHT KOJIOHTUTYJIOB, CChIIIOK
IIpoBepka mnpaBonucanus. PaccraHoBka nepeHocoB. I'onocoBoii BBoX Tekcra. Onrtuueckoe

3.7 | pactio3HaBanue Tekcta. KommneroTepHslil nepeBoa. Mcnonb3oBanue cepBucoB cetu MHTEpHET
JuUIsi 00pabOTKH TEKCTa

33 3HaKOMCTBO ¢ TpaduueckuMu penaktopamu. PactpoBble pucyHku. Vcmonb3oBaHue

' rpau4IecKuX MPUMHTHBOB
Onepauun penakTUpoBaHUs Tpaduyeckux OOBEKTOB, B TOM YHUCIE LUPPOBBIX (OTOrpadHii:

3.9 | m3meHeHne pa3mepa, oOpe3ka, MOBOPOT, OTpakeHHe, pabora C obnacTaMu (BBLACICHHE,
KOIMMPOBAHKE, 3aIMBKA [IBETOM ), KOPPEKLIUS 1IBETA, SIPKOCTH U KOHTPACTHOCTH

310 Bekropnas rpaduka. Coznanne BEeKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEACTBAMHU TEKCTOBOTO

mpoleccopa WM Apyrux mporpamm (mpuiokeHuil). Jlo6aBieHHe BEKTOPHBIX PUCYHKOB B
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JIOKYMEHTBI

3.11

[ToaroroBka MynbTHMEIUHHBIX mpe3eHTanmit. Craiin. JloOaBieHue Ha Ciail Tekcra u
n3o0pakeHuil. Pabora ¢ HECKOJIBKMMHU ClIaliIlaMU

3.12

JloGaByienre Ha claij] ayIMOBU3YAJbHBIX TAHHBIX. AHUMAIM. [ UIIepCChUIKN

8 KUIACC

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TeopeTnueckre 0CHOBbI HHPOPMATUKHI

1.1

Heno3umnuoHnHble W MO3UIMOHHBIE cUCTEeMBI cuncieHus. Andasut. OcHoBanue. Pa3zépHyTas
¢dopma 3anucu urcina. [lepeBos B AECITHUHYIO CUCTEMY YHCEI, 3alTMCAaHHBIX B JIPYTUX CUCTEMAaX
CUUCIICHHUS

1.2

Pumckas cucrema cunucieHus

1.3

JBonuHas cucteMa cuucienusd. [lepeBon nensix uncen B npeaenax ot 0 go 1024 B nBonunyro
cucrtemy cuucieHus. BoceMepuuHas cucrema cuuciieHus. llepeBon yucen U3 BOCbBMEPUYHOM
CHUCTEMBbI B JBOMYHYIO U JACCATHYHYIO cucTeMbl M oOpartHo. lllecTHammarepuynas cuctema
cuucienus. [lepeBosa yncen u3 MECTHAALATEPUYHON CUCTEMBI B ABOMYHYIO, BOCBMEPUUHYIO U
JIECATUYHYIO CUCTEMBI M 00OpPaTHO

1.4

ApudmeTrueckue onepaluu B IBOUYHON CUCTEME CUMCIICHUS

1.5

Jlormueckne BEICKa3bIBaHUA. JIOrMYeCKHE 3HAUEHHUS BLICKA3LIBAHHUM. 3J'I€MeHTapHBI€ n
COCTaBHbIE BBICKa3bIBaHMs. Jlormueckue omepanuu: «w» (KOHBIOHKIHS, JOTHYECKOE
YMHOXXEHHE), «WIN» (IU3BIOHKIINS, JIOTHUECKOE CJIOKEHHE), «HE» (JIOTHUECKOE OTPHIIAHHE).
[Tpuoputer noruueckux omnepanuii. OnpeaeneHre ICTHHHOCTH COCTABHOTO BBICKA3bIBAHUS TPU
H3BCCTHLIX 3HAYCHUAX NCTUHHOCTHU BXOOAIIUX B HECTO 3JICMCHTAPHBIX BEICKa3bIBaHUH

1.6

Jlornueckue BbIpaxeHus. [IpaBuna 3amucu Jormueckux BblpaxkeHHH. IlocTpoeHne TabmuL
VCTHHHOCTH JIOTHYECKHUX BBIPAKCHUI

1.7

Jlormdeckue 3jeMeHTEl. 3HAKOMCTBO C JJOTHYECKHMH OCHOBaMM KOMIIBIOTEPA

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

2.1

[lonsatne anropurma. McnonmHWTENW anropuTMOB. ANTOPUTM Kak IUIAH  YIHpPaBJICHUS
HCIIOJIHUTEIIEM

2.2

CpoiictBa anropurMa. CrnocoObl 3amuCH ajdropuTMa (CIOBECHBIM, B BHUAE OJOK-CXEMBI,
IporpaMma)

23

Anroputmuyeckue KOHCTpyKuuu. KoHcTpyknmsa «cimenoBanHue». JIMHEMHBIM — aJITOPHUTM.
OrpaHu4eHHOCTh JIMHEHWHBIX aJITOPUTMOB: HEBO3MOXXKHOCTb IPELYyCMOTPETH 3aBUCHUMOCTH
IIOCJIEI0BATEIbHOCTH BBINOJIHAEMBIX JIEUCTBUM OT UCXOIHBIX JaHHBIX

24

KoHCcTpykuusi «BeTBIECHHE»: TOJHAsA W HemoiHas (HOpMbl. BEIMONHEHWE W HEBBINOIHEHUE
ycl10BUs (MICTUHHOCTb U JIO)KHOCTb BbICKa3blBaHUs). II[pocThbie U COCTaBHbIE YCIOBHSI

2.5

KoHcTpyklMs «MOBTOpEHHE»: LMKJIBI C 3aJaHHBIM YHUCJIOM TIOBTOPEHUH, C YCJIOBHEM
BBITIOJIHEHMUS, C IEPEMEHHOM ITUKJIa

2.6

Pa3pabotka nans opmanbHOTO UCHOTHUTENS alroOpUTMa, MPHUBOIALIETO K TpedyeMomy
pe3ysIbTaTy TPHU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIOKHBIX alTOPUTMOB C
WCTOJIb30BAaHMEM IIMKJIOB M BETBICHUU [JIsl yOpaBlieHUS (POPMAIBHBIMU HCIIOJHUTEISIMH.
BrITiosTHEHUE aTOPUTMOB BPYYHYIO W Ha KommbioTepe. CHHTaKCHYECKHE W JIOTHUSCKHE
omuoku. OTKa3kl

2.7

A3k nporpammupoBanus (Python, C++, Java, C#, LllkonbHbiil AnropurmMudeckuil S3bIK).
Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIaTUUK
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2.8

HepeMeHHaﬁ: THII, UM, 3BHAYCHUC. HCJILIC, BCIICCTBCHHBIC 1 CUMBOJIBHBIC IICPCMCHHBIC

2.9

Omneparop mpucBavBaHus. ApPUPMETHYECKHE BBIPAKEHUS U TOPSAOK HX BBIYUCIICHUS.
Onepanuu c LEJbIMH YUCIAMU: IEJOYUCICHHOE JEJIEHHe, OCTAaTOK OT aeneHus. I[Iposepka
JISTUMOCTH OJTHOTO I1€JIOT0 YKCJIa Ha IPYTOe

2.10

BerBnenus. CocraBHble yCIIOBUS (3alIUCh JIOTMYECKUX BBIPAKEHUI HA HM3y4aeMOM S3bIKE
nporpaMMmupoBanus). HaxoxaeHne MUHUMyMa 1 MaKCUMYyMa M3 ABYX, TPEX U YETHIPEX YHCEl.
PeureHne KBagpaTHOrO ypaBHEHUs, UMEIOILETO BEIECTBEHHBIE KOPHU

2.11

I[I/IaJ'IOl"OBaSI OoTJIaKa mporpamMm: IHOIIAroBOC BBIIIOJIHCHUEC, ITPOCMOTP 3HA4YCHMUI BCJIMYHMH,
OTJ'IaIL'O‘IHI)II\/’I BBIBO/I, BBI60p TOYKH OCTAaHOBA

2.12

ukn ¢ ycioBuem. AnroputM EBKITUAA U HAX0XICHUS HAMOOJIBIIIEro OOIIETO JSIIUTENS IBYX
HaTypalbHbIX yHcell. Paz0ueHue 3amuicu HATYpalbHOTO 4YHCIA B MO3UIIMOHHOW CUCTEME C
OCHOBaHWEM, MCHBIIIUM WX paBHBIM 10, Ha OT/IeTBHBIC ITUDPHI

2.13

[ukn ¢ nepeMeHHON. ANTOpUTMBI IPOBEPKU AECIMMOCTH OJHOIO LEJOr0 4Hcia Ha JApYyroe,
MIPOBEPKU HATYPAJIBHOT'O YHCIIa Ha MPOCTOTY

2.14

O6paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJIBHBIC (CTPOKOBBHIE) MepeMeHHbIe. [locuMBoOIbHAS
o0paboTka cTpok. I1oacuéT yacToTHI MOSIBIEHUS CUMBOJIA B CTpoKe. BeTpoeHHble pyHKINM [U1s
00pabOTKH CTPOK

2.15

OmnpeneneHre BO3MOXHBIX pPe3yJbTaTOB pabOThl ajaropuTMa IpH 33JaHHOM MHOXECTBE
BXOJIHBIX JAHHBIX, OMPEJCICHNE BO3MOXKHBIX BXOJHBIX TaHHBIX, MPUBOMAAIIUX K JaHHOMY
pe3ynbTary

9 KJIACC

Kon

IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS

1

[{udpoBasi rpaMOTHOCTh

1.1

I'mo6anpHast cerb HWHrepHer. IP-ampeca y3moB. CeTeBoe XpaHEHHE JJaHHBIX. METObI
WH/IMBUYaTbHOTO U KOJUIEKTUBHOTO pa3MelieHns HoBoi nH(popmanuu B MHTepHeTe. bonbime
JTaHHbIE (MHTEPHET-/1aHHbIe, B YACTHOCTH JIaHHBIE COIIMANIbHBIX CETei)

1.2

[Tonsite 00 mHDOPMAITMOHHONW O€30MAaCHOCTH. YTPO3bl HHOOPMAITMOHHOW OE30MaCHOCTH MPHU
pabore B TNOOAIBHOW CETH M METOABl NPOTUBOACHCTBHS uM. IlpaBmma Oe3omacHOi
ayTeHTHUKanuK. 3amura JudHoi nHpopmanuu B cetu MHTepHeT. besomacHbie cTpareruu
noBegeHuss B cetu MutepHer. [lpemynpexicHue BOBJICUEHHS B JIECTPYKTUBHBIE U
KpUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KHOSpOYJUTUHT, GUITMHT U ApyTrue hOopMbl)

1.3

Buner nestenbHoctd B MHTepHeTe. WHTEpHET-CEpBHUCHI: KOMMYHHUKAIIMOHHBIE CEPBUCHI
(mouroBast cmyk0a, BHICO-KOH(EPEHL-CBA3b M JPYyrue), CIPaBOYHBIE CIIYXObl (KapThl,
pacmiicaHuss W JIpyTHE), IIOMCKOBBIE CIYXKOBI, CIIy>)kObI OOHOBJICHHS TMPOTPAMMHOIO
obecrieyeHuss U apyrue ciayxObl. CepBUCH TOCYAAPCTBEHHBIX ycayr. OOaauHble XpaHWINIIA
naHHbix. CpencTBa COBMECTHOM pa3pabOTKU JOKyMEHTOB (oHIaiiH-o¢uch). [IporpammHoe
obecrieyeHne Kak BeO-CEepBHC: OHJIAWHOBBIC TEKCTOBbIE M TpaMuecKue pelakTophl, Cpebl
pa3paboTKu mporpamm

TeopeTnueckre OCHOBBI HHPOPMATUKU

2.1

Mopenb. 3amauu, pemiaeMbie € TMOMOIIBI0 MonenupoBaHus. Kiaccudukamum Mopenei.
MartepuanbHble (HaTypHble) U WHGOPMAalMOHHBbIE MoJenu. HempepwsiBHbIE M JHUCKpPETHBIC
MOACIN. I/IMI/ITaIII/IOHHI)IC MOACIN. I/Il"pOBI)IG MOACIN. OHeHKa COOTBCTCTBUA MOJICIHN
MOJICTTUPYEMOMY OOBEKTY U IEJIIM MOJAECTUPOBAHUS

2.2

Tabnuunble MOACIIH. Ta6Jmua KaK IIpCACTABJIICHUC OTHOIICHHA

23

basbl gansabix. OTO60p B Tab/HIIE CTPOK, YIOBIETBOPSIONIMX 33JAaHHOMY YCJIOBHIO
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I'pad. Bepmuna, pedpo, myts. OpueHTHpOBaHHBIE M HEOpUEHTHPOBaHHBIE Tpadbl. [ynHa (Bec)
peOpa. BecoBas marpuua rpada. /lnnna mytu Mexay BepiinHamu rpada. Ilouck ontumanbHOro
nytd B Tpade. HavanpHas BepmmnHa (MCTOYHMK) W KOHEYHass BepIIMHA (CTOK) B
OpPHEHTUPOBAaHHOM rpade. Boruncnenue KonuyecTBa MyTed B HANPABICHHOM alMKIMYECKOM

rpade

2.5

Hepeso. Kopens, Bepmmna (y3en), auct, pedpo (myra) nepeBa. Bricora nepesa. Ilommepeso.
[Tpumeps! Mcionb30BaHMsI AepeBbeB. [lepedop BapHaHTOB ¢ MOMOIIIBIO IepeBa

2.6

[TonsiTne MaremMaTHyecKOM MOJENW. 3aJayd, pelaeMble C TOMOIIBI0 MaTEeMaTHYECKOTO
(KOMIBIOTEpHOr0) MojaenupoBanus. OTIMYMEe MaTEMaTHUYECKOM MOJENIN OT HATypHOM MOJAENu
Y OT CJIOBECHOTO (JINTEPAaTypHOT0) OMUCAHUsI 00BEKTa

2.7

OTaIbl KOMIIBIOTCPHOT'O MOACIIMPOBAHUA: IMTOCTAHOBKA 3ala4r, IMMOCTPOCHUC MaTeMaTHIEeCKOM
MOACIIH, nporpamMmHas pcajim3anus, TCCTUPOBAHUC, IMPOBCACHUC KOMITBIOTCPHOT'O
OKCIICPUMCHTA, aHAJIU3 €ro pE3yJIbTaTOB, YTOYHCHUEC MOACIIN

AJNTOpUTMBI U IPOrPAMMHPOBAHUE

3.1

Pazbuenue 3anaun Ha noxzanauu. CocTaBleHUE aITOPUTMOB U MPOrPAMM C UCIOJIB30BAHUEM
BETBJICHUH, LIMKJIOB M BCIIOMOIATENbHBIX AJITOPUTMOB JAJS YIPABICHHUS MCIOJHHUTEIEM WIIH
JPYTMMH UCIIOJIHUTENISIMU

3.2

Tabnuunble BeTnuuHbI (MaccuBbl). OHOMEpHBIE MacCUBBL. COCTaBICHHE U OTIAIKa IPOrpaMM,
peaIM3YIONUX THUIIOBBIE aJTOPUTMbI 00PaOOTKH OJJHOMEPHBIX YHCIIOBBIX MACCHBOB, HA OJTHOM
u3 sa3bIk0B  mporpammupoBanust  (Python, C++, [Ilackams, Java, C#, IlkonbHbIN
AnroputMudeckuid SI3bIK): 3amojHEHHWE YHCJIOBOTO MAacCHBA CIIyYalHBIMH YHCIAMU, B
COOTBETCTBUH ¢ (hOpMYJION WIIM MyTEM BBOJA YUCEIl, HAXOXK/IEHUE CYMMBI 3JIEMEHTOB MaCCHBa,
JUHEHHBIA TIOMCK 3a/JlaHHOTO 3HAYEHHS B MacCuUBe, NOJACYET JJIIEMEHTOB MAaccCHBa,
YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBMIO, HAXOXACHHE MUHUMAJIBHOTIO (MaKCHMAJIbHOIO)
sneMmeHTa MaccuBa. COpTUpOBKAa MacCHBa

33

O0paboTka MOTOKAa JAHHBIX: BBIYMCICHHWE KOJUYECTBA, CYMMBI, CPEIHEro apu(pMeTHIECKOro,
MUHMMAJIbHOTO M MaKCHUMaJbHOI'O  3HA4YEHHUsS  OJEMEHTOB  IOCIIEA0BATEILHOCTH,
YJIOBJICTBOPSIOIINX 33JAHHOMY YCIIOBHIO

34

VYupasnenue. Curnan. OOpatHast cBs3b. [lomyueHue curHasioB OT LUMPOBBIX JaTUYUKOB
(kacaHusi, paccTOSIHMA, CBeTa, 3Byka W jpyroro). IIpumepsl HCIONB30BaHMS NPUHIMUIA
O0paTHOW CBSI3M B CHCTEMax YIPABJICHUS TEXHUYECKUMHU YCTPOHCTBaMH, B TOM YHUCIIE B
po6ororexHuke. [Ipumepsl poOOTH3NPOBAHHBIX CHCTEM (CHCTEMa YNpaBlIEHUs JBM)KEHHEM B
TPAHCIOPTHOHN CHCTEMe, CBapOYHas JMHHS aBTO3aBOJIA, ABTOMATH3MPOBAHHOE YIPABJICHUE
OTOIJICHUEM JOMa, aBTOHOMHAsl CUCTEMa YNpaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM M JIpyrue
CHCTEMBI)

NudopmaninoHHble TEXHOIOTUU

4.1

[Tonsitne 00 >NMeKTPOHHBIX Tabnwmax. THUIBI JAHHBIX B SYEWKaX 3JIEKTPOHHON TaOIUIIBL.
PenaktupoBanue u hopmatupoBanue Tabauil. Bctpoennbie GyHKIMK A7 TOMCKa MAaKCUMYMa,
MUHUMYMa, CYMMBI U cpeaHero apudmerndeckoro. COpTUpOBKA TaHHBIX B BBIICICHHOM
nuamnazone. IlocTpoenuwe amarpamMm (THCTOrpaMMa, KpyroBas JuarpamMma, TOYEUHAs
Jquarpamma). BeiOop THIIa JuarpaMmal

4.2

[IpeoOpazoBanue Gopmyn npu kommpoBaHUHM. OTHOCHTENbHAs, aOCONIOTHAs W CMEIIAHHAs
azpecarus

4.3

VYcoBHBIE BBIYMCIEHUSI B 3JEKTPOHHBIX TaOnumax. CymMMHUpoBaHUE M MOACYET 3HAYECHU,
OTBEYAIOLIUX 3a/JlaHHOMY YycioBuio. OOpaboTka OonbIIMX HAOOPOB MaHHBIX. YHCIEHHOE
MOJIETTUPOBAHUE B 3JIEKTPOHHBIX TaOIUIIaX

4.4

Pons wHGOpPMAIIMOHHBIX TEXHOJOTHH B Pa3BUTHH SKOHOMHUKH MHUpPa, CTPaHbI, pPErvuoHa.
OTtkpbeIThie  0Opa3zoBaTenbHblie pecypchbl. [Ipodeccun, cBs3aHHbIE C¢  HHPOPMATHKOW U
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MH(POPMALIMOHHBIMHA TEXHOJIOTUSMU: BeO-IU3aiiHEp, MPOTrPaMMUCT, Pa3padOTYMK MOOHIBHBIX
NPWIOKCHUH, TECTHPOBIIMK, APXUTEKTOP IPOrPaMMHOIO OOECHeUeHHs, CIEHUATNCT 10
aHaJIN3y JaHHBIX, CHCTEMHBIH aIMUHUCTPATOP
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ITPOBEPAEMBIE HA OI'D 10 HH®OPMATHUKE TPEBOBAHMUS K PE3YJIBbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI OCHOBHOI'O OBIIETO

OBPA3OBAHUA

Koxa
MPOBEPAEMOro
TpeOoBaHMS

I[IpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOMI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
oOpa3oBanusi Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBH)

1.1

Bnanenne oCHOBHBIMU MOHATUSME: MH(OpMaIys, epegayda, XxpaHeHue 1 0opadboTka
nH(pOpMalluU, aarOpUTM, MOJENb, HUPPOBON MPOAYKT U MX HCHOJIb30BAaHUE IS
pelneHust y4eOHbIX U MPAKTHUECKUX 3aa4

1.2

BraneHne noOHATUSAMM:  BBICKA3bIBAHME, JIOTMYECKas oOlepauus, JOTHYECKOe
BBIPA)KCHHE

VYMmeTs

2.1

YMeHue omnepupoBaTh EIMHULAMH HM3MEpPeHHs WH(POPMAIMOHHOTO 00bEMa U
CKOPOCTH Ilepeady JaHHbBIX

2.2

YMeHue 3anuchiBaTh W CpaBHHBATh leible uucia oT 0 mo 1024 B pa3nuyHbIX
MMO3UIIMOHHBEIX CHCTEMaX CYHCICHHS C OCHOBaHUAMHU 2, 8, 16, BBIIOIHATH
aprupMETHIECKHUE ONIEPAIMH HAJT HUMH

23

YMeHue KoaupoBaTh M JEKOJUPOBATh COOOLIEHHS 10 3aJaHHBIM IIpaBUJIaM;
NMOHUMAHNUEC OCHOBHLIX IPUHIUIIOB KOAUPOBAHUA I/IH(I)OpMaI_II/II/I pa3m/1qH0171 pupoabI:
TEKCTOBOM, Irpaduyeckoil, ayauo

24

YMeHHE 3anuchIBaTh JIOTMYECKHE BBIPAXKEHUS C MCIOJIb30BAHUEM JH3BIOHKIUH,
KOHBIOHKLIMU U OTPULIAHHUS, ONIPEAEIIATh UCTUHHOCTD JIOTUYECKUX BBIPAXKEHUH, €CIIU
M3BECTHBI 3HAYEHUS] HCTUHHOCTU BXOJSIIUX B HETO NIEPEMEHHBIX, CTPOUTH TAOJIULIBI
UCTUHHOCTY I JIOTUYECKUX BBIPAXKCHUH; 3alMCBIBATH JIOTUYECKUE BBIPAKECHUS HA
M3Y4ae€MOM $I3bIKE IPOIPAMMHPOBAHHUS

2.5

YMeHue CoCTaBIATh, BEITOJHATH BPYUYHYIO U HA KOMITBIOTEPE HECIOKHBIE aITOPUTMBbI
Jutst ynpaBieHus ucnonnutensmu (UYepenamika, YepTExXHUK U IpYTHe); CO3AaBaTh U
OTJIQKUBATh MPOTPaMMbI Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Mackans, Java, C#, IlkonapHbIA AdroputMudeckuil SI3bIK), peamu3yIoIIe
HECJIO’KHBIE aITOPUTMBI 00pPa0OOTKH YHCIOBBIX JAHHBIX C UCIIOIH30BAHUEM IIUKJIOB U
BETBJIICHUI; yMeHHE pa30uBaTh 3a7aud Ha TOJ3aJa4d, HUCIIOJIb30BaTh KOHCTAHTHI,
MEPEMEHHbIE ¥  BBIPAXKEHUS PA3IUYHBIX THUNOB (YHUCIOBBIX, JIOTHYECKHUX,
CUMBOJIbHBIX); AHAJIM3UPOBATh TNPEIJIOKCHHBIA aJTOPUTM, OIPEACIATh, KaKHe
pe3yJIbTaThl BO3MOKHBI ITPU 33IAHHOM MHOKECTBE UCXOJHBIX 3HAYEHUN

2.6

YMeHue 3anmcaTh Ha U3y4aeMOM SI3bIKE IPOrPaMMHUPOBAHMS AJITOPUTMBI IIPOBEPKHU
JEIUMOCTH OJHOIO LIEJIOr0 4YuCjaa Ha IPYroe, MpOBEPKH HATYpPaIbHOIO 4YHUCiIa Ha
NPOCTOTY, BBIIEJICHUS IU(PpP W3 HATYPAIbHOTO YHWCJA, TOUCK MAaKCHMYMOB,
MUHUMYMOB, CYMMBbI YHCJIOBOM MOCJIE€I0BATEIBHOCTH

2.7

Brnanenne ymeHneM OpHEHTHPOBATHCS B HEpPapXUUYECKOW CTPYKType (DailmoBoit
cucTeMbl, paboTtarh cC (aillIoBOH CHUCTEMON MEPCOHATBHOIO KOMIIBIOTEpA C
UCIIOJIb30BaHUEM rpaduueckoro mHrTepdeiica, a UMEHHO: CO37aBaTh, KOMHPOBATh,
nepeMeIaTh, IEPeUMMEHOBBIBATD, YAAISATh U apXUBUPOBATH (DailJIbl U KaTaJIOTH

2.8

BJ'IaJICHI/IC YMCHUSIMU W HABBIKAMH  HUCIIOJIb30BAHU I/IH(bOpMaI_II/IOHHLIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHt AJIg IOHCKa, XpaHCHUA, O6pa6OTKI/I " nepeaaduun u
aHaJIM3a Pa3JIMYHbIX BUAOB I/IH(bOpMaI_[I/II/I

2.9

YMmeHue BBI6I/IpaTB crroco0 OpeacCTaBJICHUA JaHHBIX B COOTBETCTBUU C MMOCTaBJICHHOU
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3amadeid  (TaOmuIel, CcXeMbl, Trpaduku, gUArpaMMbl) C  HCIIOJB30BAaHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH JaHHBIX

2.10

Ymenne ¢QopmanuzoBaTh M CTPYKTypUpOBaTh  HHGOPMAIUIO,  HCIIONb3YS
SJICKTPOHHBIC Ta6JII/ILU>I JJIS O6p8.60TKI/I, aHaJIn3a U BU3yaJIn3allu YUCJIOBLIX JaHHBIX,
B TOM YHCJIE C BbIJIEJICHHEM JIMaIa30Ha TaOJIULbl U yHIOPSA0YHMBaHUEM (COPTHUPOBKOIN)
€ro 3JEMEHTOB, YMEHHE IPHUMEHATh B JJIEKTPOHHBIX TaOnuuax (GopMyisl IS
pPacy€ToB C MCIOIB30BAHUEM BCTPOEHHBIX (DYHKITHH, aOCONMIOTHOM, OTHOCUTEIIBHOM,
CMeIlIaHHOH aapecanuv, HCIOJIb30BATh JJICKTPOHHBLIC TaGJII/II_H:I JJIs1 YHUCJICHHOI'O
MOJIETTMPOBAHUS B POCTHIX 33/1a4axX U3 pa3HbIX NPEeIMETHBIX obsacTeit
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HHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 110 HHO®OPMATHUKE

Koxa

HpOBepHeMbIﬁ IJIEMCHT COACPKAHUA

1

[udpoBasi r(paMOTHOCTH

1.1

@aiinel 1 nmanku (kataynoru). [IpuHumnel nmoctpoeHus (ainoBeix cucteM. [lomHoe nMms
daiina (manku). [lyte k ¢aitny (mamke). Paborta ¢ ¢aitmamMmu u KaTajgoramu cpeicTBaMU
ONEPAllMOHHON CHUCTEMBI: CO3/IaHHE, KONHMPOBAHME, IMEPEMEIICHUE, NEPEUMEHOBAHUE U
yaanienne ¢aiaoB W mamnok (karajgoroB). Tumbl ¢aiinoB. CpoiictBa (aitioB. DaiimoBbIi
meHeukep. [lonck daiinoB cpeacTBaMu onepaioHHON CHCTEMBI

1.2

O6benunenmne koMnboTepoB B ceTh. Ceth MHTepHET. BeO-cTpanuna, Bed-caidT. CTpyKTypa
anpecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [louck naopmaium no KIrO4YEBbIM
CJIOBaM U 1o u300paxeHuto. JJocroBepHocTs HH(OpMAIHY, TOTyYeHHOU 13 MHTepHeTa. IP-
anpeca y31oB. CeTeBoe XpaHEHHE JIAHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOXXKHOCTD ONMCaHMUS HEMPEPHIBHBIX 00BEKTOB M MPOIECCOB C
MOMOIUIbIO TUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs  andasurta. J[Bomunsni andasut. KommuecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIUi) (QUKCUPOBAHHOW [IMHBI B JIBOMYHOM
andasure. [IpeodbpazoBanue nro60ro andapura kK JBonIHOMY. KOTHMYeCTBO pa3IMyHBIX CIIOB
(buKCHpPOBaHHOM NJTUHBI B aln(aBUTe ONpPeaeIEHHON MOITHOCTH.

KoaupoBanue cuMBOIIOB 0/1HOTO ayihaBUTa C TIOMOIIBIO KOJJOBBIX CIIOB B APYroM ayihaBUTE,
KoZoBasg Tabiuua, jaekogupoBanue. KonaupoBaHue TEKCTOB. PaBHOMEpHBINH  KOJI.
Hepasnomepnsiii koa. KomupoBka ASCII. BochmubutHbie koaupoBku. I[loHsiTHe 0
kogupoBkax UNICODE. JlekonupoBaHue coOOIIEHUN ¢ UCTIOIB30BAHHUEM PABHOMEPHOTO H
HepaBHOMEPHOTO Koaa. MHbopMannoHHbIi 00hEM TEKCTa

2.2

Nudopmannonusiii 00bEM AaHHBIX. bUT — MHHMManpHAash €AMHHILA KOJIHYECTBA
uHopManuu — IBOWYHBIN pa3psia. Equaunel m3mepenus uHPOpMaAIMOHHOTO OO0BEMA
TaHHBIX. buT, 6aifT, KMobaiT, MeradaiT, ruradaiit. CKOpocTh iepeaun JaHHbIX. EarnHUIIbI
CKOPOCTH TepeIauM TaHHBIX

23

Komuposanwue 1nsera. [[BetoBrie monenu. Monens RGB. I'mybuna konupoBanus. [lamutpa.
PactpoBoe u  BekTOpHOe  mpencTaBieHue — u3oOpaxkeHwid.  [Iukcens.  Orenka
MH(GOPMaIIMOHHOTO 00BbEMA rpagMueCKHX JAAHHBIX I PACTPOBOIO N300paKEHUS

24

KoaupoBanue 3Byka. PazpsiHocTs 1 yactoTa 3anucu. Koim4ecTBo KaHaIOB 3aIHCH.
OneHka KOJMYECTBEHHBIX IapaMETPOB, CBA3AHHBIX C IPEJICTaBICHUEM M XpaHEHHEM
3BYKOBBIX (pailyioB

2.5

Heno3unmonHble W TO3WMIMOHHBIE CHCTEMBI cumcieHus. AndaButr. OcHOBaHHeE.
Pa3Bépuytas ¢popma 3anucu uncna. [lepeBoa B AecATUYHYIO CUCTEMY YHUCEI, 3alIMCAHHBIX B
JIPYTUX CUCTEMAX CUUCIICHUS.
Pumckas cucrema cuucieHus

2.6

JBouunas cucteMa cuucieHud. IlepeBon mensix umcen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHUCTeMy cuucieHus. Bocemepuunas cucrema cuucienus. I[lepeBon uucen u3
BOCBMEPHUYHOM CHCTEMBl B JIBOMYHYIO M JECATUYHYIO CHUCTEMbI W  0OOpaTHO.
[llectHanuarepuynas cuctema cuucieHus. llepeBox uucen M3 IIECTHAALIATEPUUHOM
CUCTEMBbl B JBOMYHYIO, BOCBMEPHYHYIO M JECATUYHYIO CHCTEMBI M 0OpaTHO.
ApudmerruecKkue onepalnyy B JIBOUYHON CHCTEME CUMCICHUS

2.7

Jlornueckue BbicKa3zbiBaHUs. Jlormueckue 3HAUYEHMSI BBICKA3bIBAHMM. DJIEMEHTApPHBIE U
COCTaBHbIE BbICKa3bIBaHUA. Jlornyeckue onepauuu: «u» (KOHBIOHKIHA, JIOTUYECKOE
YMHOXEHUE ), «WIT» (AU3BIOHKIINS, TIOTHYECKOE CIIOKEHHUE), «He» (JIOTHYECKOE OTPHUIIAHHE).
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[Ipuoputer noruueckux onepanuii. OnpeaeneHne UICTUHHOCTH COCTABHOI'O BBICKA3bIBAHUS,
€CJIM U3BECTHBI 3HAYCHHUs MCTMHHOCTH BXOJSUIMX B HErO JJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue BoipakeHus. [IpaBuina 3anucu Jorudyeckux BbipaxeHuil. [loctpoenne Tabauiy
VICTUHHOCTH JIOTHYECKUX BBIPAKEHUI

2.8

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHUYSCKHMH OCHOBAMH KOMIIBIOTEPA

2.9

HenpepriBHble 1 nuckpeTHbIe MOEnU. iMuTtanmonnsie moaenu. Mrposeie Mogenn. Onenka
aJICKBaTHOCTU MOJIEITH MOJICTTMPYEMOMY OOBEKTY U LEJIIM MOJICTUPOBAHHMS

2.10

Tabnuunbie mogenu. Tabnuua kak npeacraBieHue oTHoumieHus. basel ganabix. OTOOD B
TabJIMIE CTPOK, YJOBJIECTBOPSIOIINX 33JAHHOMY YCJIOBUIO

2.11

I'pad. Bepmmna, pedpo, myts. OpHeHTUPOBAHHBIC W HEOPUEHTUPOBAaHHbIC rpadbl. JmuHa
(Bec) pebpa. BecoBas marpuna rpacda. [nuna mytu mexnay BepmuHamu rpada. Ilouck
ONTUMAJILHOTO Iy TH B rpade. HauanbHas BepiirnHa (HCTOYHUK) U KOHEYHAs BEPIINHA (CTOK)
B OpHUEHTUPOBaHHOM Tpade. BrluncieHne KomuyecTBa IMyTel B  HAMPaBICHHOM
AIMKINYeCKOM Trpade

2.12

HepeBo. Kopens, Bepmmaa (y3ein), TucT, pedpo (ayra) aepesa. Beicota nepea. [Tomnepeso.
[TpuMepbl Hcnob30BaHus AepeBbeB. [lepedop BapHaHTOB ¢ IOMOIIBIO IepeBa

AJNTOpPUTMBI U IPOTPAMMHPOBAHHE

3.1

CgoiictBa anroputma. CrocoObl 3amucH aaroputMa (CIOBECHBIM, B BHUIE OJIOK-CXEMBI,
IporpaMma).

CocraBieHHe anrOpUTMOB M TPOTPAMM C HCIOJIB30BAHUEM BETBJIICHUH, IMKIOB H
BCIIOMOTATENbHBIX aNTOpPUTMOB Uil ympaBieHus ucnoiaurenem (Pobot, Uepemarika,
YepT&KHUK U qpyTHE). BIMOIHEHNE aITOPUTMOB BPYYHYIO U HA KOMITBIOTEpE

3.2

S3pik  mporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IIkonbHbIi
AnroputMuyecKkuii SA3bIK).

Cucrema nporpaMMUpPOBaHUs: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIISATOP, OTIAAUUK.
[lepemennast: Tur, ums, 3HaueHue. Llenblie, BENECTBEHHbIE 1 CHMBOJIbHBIE IIEPEMEHHBIE.
Oneparop npucBauBaHus. ApumMeTHyecKue BBIPAKEHUS M MOPAJOK WX BBIYMCICHUS.
Onepanunu ¢ 1eabIMU YUCIIaMU: LEJOYHUCIEHHOE JAEJIEHUE, OCTAaTOK OT JielieHus. BeTBinenus.
CocraBHble ycnoBHsS  (3allUCh  JIOTMYECKUX BBIPAKEHUH Ha HM3y4aeMOM  f3bIKE
nporpaMMmupoBanus). HaxoxxaeHnne MUHIMyMa

U MakCUMyMma U3 JIByX, TpE€X M 4eThIpéX uuces. PelleHune KBaJIpaTHOrO ypaBHEHUS,
MMEIOLIETO BELECTBEHHBIE KOpHU. LMK ¢ ycioBuem. AnroputM EBknna 1715 HaXOKACHUS
HauOonblIero oOOIIero JenuTens JBYX HaTypajbHbIX uucen. Pa3OueHue 3amucu
HaTYpaJIbHOTO YHCJa B MO3ULMOHHON CHCTEME C OCHOBAHHMEM, MEHBIIMM WIH paBHBIM 10,
Ha oTAenbHble IUGpBL. LlUKn ¢ nepeMeHHOW. AJNTrOpUTMBI IPOBEPKU JAETUMOCTU OJHOTO
LIEJIOT0 YKCIIa Ha APYroe, IPOBEPKU HATYpaJIbHOIO YHCIIa HA IPOCTOTY

3.3

O0paboTKa CUMBOJIBHBIX IaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) TIepeMeHHbIe. [locuMBoIbHAS
o0paboTka cTpok. [Togcy€r yacToTHI MOSBICHUSI CUMBOJIA B CTPOKE. BCTpoeHHbIe (yHKIMN
JUTsi 00pabOTKH CTPOK

3.4

Onpenenenre BO3MOXKHBIX pPe3yJIbTaTOB pabOThl alroputMa MpU JAHHOM MHOXKECTBE
BXOJIHBIX JIAHHBIX, OINPECIICHHE BO3MOXKHBIX BXOJIHBIX JIaHHBIX, MPUBOSIIUX K JAHHOMY
pe3yJsbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. CoCTaBieHHE M OTJajaKa
IporpaMM, pealu3yIONINX TUIIOBBIE AalTOPUTMBI OOpPAOOTKH OJHOMEPHBIX HYHCIOBBIX
MacCHUBOB, Ha OJHOM U3 SI3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, C#,
[konpHBIA ANTOPUTMHUYECKHA SI3BIK): 3aMOTHEHHE YHCIOBOTO MACCHUBA CIyYalHBIMH
YHCJIaMU, B COOTBETCTBUH C (OpPMYJION WIM MyTEM BBOJA YHUCEN, HAXOXKICHHE CYMMBbI
3JIEMEHTOB MAaCCHUBA, TMHEHHBIN MOMCK 33JAaHHOTO 3HAYEHUSI B MACCHUBE, MOACUET JIEMEHTOB
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MacCHBa, YJOBJETBOPSIOMIMX 3aJaHHOMY YCJOBHIO, HaXO0XJACHHUE MHUHUMAJIBHOTO
(MakcuManbHOTO0) 31eMeHTa MaccuBa. CopTupoBka mMaccuBa. OOpaboTKa MOTOKA JAHHBIX:
BBIUHCJICHHE KOJMYECTBA, CYMMBI, CPEIHEr0 apu(PMETHUYECKOrOo, MHUHHMAIBLHOTO W
MaKCHMaJbHOTO  3HAYEHUS  BJEMEHTOB  MOCIEIOBATEIbHOCTH,  YIOBIETBOPSIOIINX
3a/IaHHOMY YCJIOBHIO

3.6

VYnpasnenue. Curnan. OOparHast cBs3b. [lonyueHne curHajmoB OT HU(POBBIX JaTYMKOB
(HampuMep, KacaHMs, PacCTOSHMs, CBETa, 3ByKa). lIpumepbl MCHOib30BaHUS NPUHIMIIA
o0paTHOW CBSI3U B CHCTEMax YIPABICHHS TEXHHUUECKUMH YCTPOHCTBAMHU C MOMOILBIO
JATYMKOB, B TOM YHUCJIE B pOOOTOTEXHUKE

HHudopMalinoHHbIE TEXHOJIOTUU

4.1

TekcToBble TOKYMEHTBI M UX CTPYKTYPHBIE 3JE€MEHTHI (CTpaHula, ad3all, CTpoKa, CJIOBO,
CUMBOII).

TexcToBBIH MpPOLECCOP — HMHCTPYMEHT CO3/aHus, PEJAaKTUPOBAHUA U (POpMaTHPOBAHMS
tekcToB. [IpaBuna Habopa TexcTta. PenaktupoBanue tekcra. CBoiictBa cumBoioB. [pudrt.
Tunsl wpudToB (pydieHsle, ¢ 3acedkaMu, MOHOUIMPUHHBIE). [lomykupHOE U KypCUBHOE
HauepTaHue. CBoiicTBa ab3aleB: I'paHULbl, a03aI(HBIA OTCTYI, HHTEpPBaJ, BbIPABHUBAHUE.
[Tapamertpsl ctpanuipl. CtuneBoe ¢popmatupoBanue. CTpyKTypupoBaHue MH(pOpMaLu ¢
MOMOIIBIO CTIUCKOB U Tabuul. MHOroypoBHEBbIe cliCKH. JloOaBieHne TabIuI] B TEKCTOBbIE
JOKYMEHThI. BcTraBka n300paxeHuil B TEKCTOBBbIE TOKyMEHTh. OO0TeKkaHue U300pakeHui
TEeKCTOM. BKIItOUeHHe B TEKCTOBBIA JOKYMEHT auarpamm, (popmyli, HyMepaluuu CTpaHuIl,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTHX JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnonb3oBanue rpaduueckux MPUMHUTHBOB.

Omneparyu peJaKTHPOBaHUs Tpa@UUECKUX 00BEKTOB, B TOM YKCIIe IHU(PPOBBIX (oTorpadmii:
U3MEHEHHE pa3Mepa, o0pe3ka, MOBOPOT, OTpaKeHUe, pabora ¢ obnacTsaMu (BBIICIICHUE,
KOTIMPOBAHUE, 3AJIMBKA IIBETOM), KOPPEKIIHS IIBETa, IPKOCTH M KOHTPACTHOCTH. BekTopHas
rpa¢uka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CPEICTBAMH TEKCTOBOTO
npolieccopa WM JAPYrux Mnporpamm (mpuiioxkeHwii). JloOaBieHne BEKTOPHBIX PUCYHKOB B
JOKYMEHTBI

4.3

[MoaroroBka MynbTUMETUHBIX mpe3eHTanui. Crmaiin. Jlob6aBmeHue Ha claiii Tekcra U
n3o0pakenuii. Pabota ¢ Heckonpkumu ciaiinamu. Jlob6aBiieHne Ha Cllaiil ay TMOBHU3YalIbHBIX
JIaHHBIX. AHuMaIus. ['unepcchlIku

4.4

Tunel 1aHHBIX B sA4YeiKax 3yIeKTpoHHOW Tabnuubl. PemakTupoBanue u GopmaTtupoBaHHe
Tabnuil. BerpoeHHble QyHKIMM 71 TOMCKa MaKCUMyMa, MUHUMYyMa, CYMMBbI U CPETHEro
apupmetrueckoro. COpTUpOBKA JaHHBIX B BBIZICICHHOM Auana3one. [loctpoenue nuarpamMm
(rucrorpamMma, KpyroBsasl auarpaMma, TOY€4YHas auarpamma). Beibop Tuma guarpaMmel.
[IpeoOpazoBanue dhopMyn npu KonupoBaHUH. OTHOCUTENbHAS, A0CONMIOTHASI U CMEIIaHHAsS
azpecanus

4.5

YcnoBHBIC BEIUMCICHUS B SJICKTPOHHBIX Ta6n1/1uax. CyMMI/IpOBaHI/Ie u HOI[CLIéT 3H3‘I€HI/II71,
OTBCHAOMIUX 3aJaHHOMY YCJIOBHIO. O6pa60T1<a OOJIBIIIKX Ha60pOB JaHHBbIX. YuciaeHHoe
MOACIIMPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax
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