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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o uHQpOpMaTHKE Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC 00O, a Taxxe (henepanpbHOU paboueit MporpaMMbl BOCIIUTAHHUS.

[Iporpamma 1o wuHopMaTuke MAa€T MpeICTaBIEHUWE O LeNsAx, oOuen
cTparerud OOy4YeHHMsl, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpEICTBAMU
uHpopMaTUKUd Ha 0a30BOM YpOBHE, YCTaHaBIMBAET 0053aTENbHOE MPEAMETHOE
coJiepKaHue, MPeayCMaTPUBAET €r0 CTPYKTYPHUPOBAHHE 0 pa3jeiaM U TEMaM.

[Tporpamma 1o nHbOpPMATHKE OMPEAEIIIeT KOJUISCTBEHHBIC M KaUeCTBCHHBIS
XapaKTEPUCTUKU y4eOHOr0 Marepuaina Jijisl KaXJaoro roja M3y4eHus, B TOM YHCIIe
JUISL COZIEPKATEIbHOTO HANOJHEHUs Pa3HOro BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTaluu oOyuaromuxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
roCyJIapCTBEHHOI UTOTOBOW aTTeCTAIUN).

[Iporpamma 10 wH(MOpPMATUKE SIBISETCS OCHOBOM JJIT  COCTaBICHUS
aBTOPCKUX YYEOHBIX MPOTPaMM, TEMATUUYECKOTO IJIAHUPOBAHUS KypCa YUUTEIIEM.

[enssMmu  u3ydyeHuss uWHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOUIETO
00pa3oBaHMsI SIBISIOTCS:

¢dbopMupOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHUA HAayKUu HHPOPMATUKH, TOCTHXKEHHMSIM HAYyYHO-TEXHHUYECKOTO
nporpecca M OOIIECTBEHHOM MpPakTUKH, 32 CUYET Pa3BUTHUSI MPEACTABICHHUN 00
uH(hOpMaIMU KaK O BaXXHEUIIEM CTPaTerHYeCKOM pecypce pa3BUTHUS JIMYHOCTH,
rocyJgapcTBa, OOIIECTBa, TMOHUMAHHS POJM HHPOPMAIMOHHBIX IPOIIECCOB,
WH()OPMAITMOHHBIX PECypcoB W HWHGOPMAIMOHHBIX TEXHOJOTHA B YCIOBUSIX
uudpoBoitl Tpanchopmanuu MHOTHUX chep )KU3HU COBPEMEHHOTO OOIIECTRA;

o0OecrieueHre YCIOBUHM, CIOCOOCTBYIOIIMX PA3BUTHIO aJTOPUTMHUYECKOTO
MBINIICHUS KaK HEOO0XOIUMOTO YCIOBHUS TPO(EeCCHOHATBLHOW MESITEIHbHOCTH B
COBpPEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE, MPEANOIAraloero CrnocoOHOCTh
oOydJarorerocss pa3OuBaTh CIOXKHBIE 3a7a4dl Ha 0o0Jiee MPOCThIE MOMA3aJauH,
CpaBHUBATh HOBBIC 33/1a4U C 3aJja4aMH, PEIIEHHBIMU paHee, ONPEEsATh Wark JJs
JOCTHKEHHUSI pe3yiibTaTa U TaK Jaliee;

dbopMHEpoBaHWEe W PaA3BUTHE KOMIIETCHIIUNA OOy4alomuxcsi B 001acTH
WCITIOJIB30BaHUS WH()HOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIIC
3HaHWM, YMEHHMM M HaBBIKOB palbOThl ¢ HUH(OpManuen, TporpaMMUpPOBAHMS,
KOMMYHUKAIIUM B COBPEMEHHBIX LHM(POBBIX Cpelax B YCIOBHSIX oOecreyeHus
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH 00Yy4aroIerocs;

BOCITUTAHNE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIIEHUS K WH(OpMAIUU
C y4€TOM TIPABOBBIX M ITUYECKHX ACTIEKTOB €€ paclpOCTPaHCHUS, CTPEMJICHUS K
IPOJOJDKEHHIO 00pa3oBaHus B 00JacTh HMHMOPMALMOHHBIX TEXHOJOTUHA U



CO3UIATEIHPHOW JEATEILHOCTH C TPUMEHEHHEM CpPEICTB WH(POPMAIMOHHBIX
TEXHOJIOTHUH.

Nudpopmatrka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KAaK HAy4yHOM JIUCUMIUIMHBI, HU3ydarouen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3AI[MU UH(POPMALIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  O0JacTM  TpPUMEHEHUS  HWHPOPMATHUKH, TPEKIE  BCETO
uH(OpPMaIMOHHbIE TEXHOJOTHUH, YIIPABICHUE U COLUATBHYIO CHEPY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHQOPMATUKHM U MHGOPMAILIMOHHON
NEeSTeTbHOCTH.

W3yyenne wH(pOpMATUKM  OKa3bIBa€T  CYIIECTBEHHOE  BIMSHUE  Ha
dbopMHEpOBaHHEe MHPOBO33PCHUS OOYUYAIOMIETOCs, €r0 JKU3HCHHYIO ITO3HIIHIO,
3aKJ1a/bIBAE€T  OCHOBBI ~ TMOHUMAHHUS  MNPUHUUIOB  (YHKIMOHUPOBAHUS U
UCIIOJIb30BaHUsI MH(DOPMAIMOHHBIX TEXHOJIOTUH KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKH JIFOOOW NEeATeNTbHOCTH W OJHOTO W3 Haumbosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTH)KEHHM  COBPEMEHHOW  LMBWIW3aUMu.  MHorue
MPEIMETHBIC 3HAHUS U CIIOCOOBI JIEATETLHOCTH, OCBOCHHBIE 00YYaIONUMUCS TPU
U3y4eHUU MH(OPMATHKU, HAXOJAT MPUMEHEHUE KaK B paMKax o0pa3oBaTelbHOIO
mpoliecca MpU M3YYEHUH JPYrUX TMPEIMETHBIX oOJsiacTeld, Tak M B HMHBIX
KU3HCHHBIX CUTYAIUSAX, CTAHOBATCS 3HAYUMBIMU i1 (OPMHUPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBKI HA (HOPMHUPOBAHHE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB O0YUYEHUS.

OcHoBHBbIE 3a1aun yueOHoro npeamera «udopmaTtuka» — chopmupoBars y
00yJaroImMXCs:

MOHMMAHUE TPUHIIUIIOB YCTPOWCTBA M (YHKIIMOHUPOBAHUS OOBEKTOB
IU(QPOBOTO OKPYKEHHSI, TPEICTABICHUS 00 WMCTOPUM W TEHICHIUSX Pa3BUTHUS
uH(popMaTHKU repuoia nudpoBoil TpaHchopMaluu COBPEMEHHOTO OOIIECTBA;

3HaHUS, YMEHUSI U HaBBIKM TPAMOTHOM MOCTAHOBKH 3aJ1ay, BOZHUKAIOIIUX B
MPAKTUYECKON NEATEIBLHOCTH, JJII UX PEHICHUS C MOMOIIbI0 WH(POPMAITMOHHBIX
TEXHOJIOTHIA, YMEHHS W HaBBIKA (HOPMAIM30BAHHOTO OMHCAHUS TOCTABIICHHBIX
3a/1ay;

0a3oBble 3HaHUS 00 MHGOPMAIMOHHOM MOJICIIMPOBAHUH, B TOM YHCIE O
MaTEeMaTUYeCKOM MOJCIUPOBAHUY;

3HAHUE OCHOBHBIX AJTOPUTMHYECKUX CTPYKTYp U YMEHUE NPUMEHSTh 3TH
3HaHUS I TIOCTPOCHUSI AJITOPUTMOB PEIICHMS 3ajady MO0 MX MaTeMaTHUYEeCKUM
MOJICIISAM;

YMEHUSI U HaBBIKM COCTABJEHUS MPOCTBHIX HPOrpamMM IO MOCTPOECHHOMY
QITOPUTMY Ha OJIHOM M3 S3BIKOB IPOrPaMMHPOBAHUS BBICOKOTO YPOBHS;



YyMEHUST ¥ HaBBIKH J(P(EKTUBHOTO HWCIOJIb30BAHUS OCHOBHBIX THIIOB
MPUKIAIHBIX MPOrpaMM (TIPIIIOKEHUI) 0011IeT0 Ha3HAYeHHS W WH(POPMAITMOHHBIX
CUCTEM JJIsl PEIICHUS C UX TIOMOIIBIO0 MPAKTHYECKUX 3ajad, BlIaJieHue 0a30BBIMU
HOpMaMu HWH(OPMAIIMOHHOW HSTUKH M TIpaBa, OCHOBaMHU HWH(OPMAIMOHHON
0Ee30IMaCHOCTH;

yMEHUE TPAMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEIICHUS MPAKTHUUECKUX
3alad C TOMOIIbI0 WH(GOPMAIMOHHBIX TEXHOJIOTHA, MPUMEHSATH MOJYYCHHBIC
PE3yNbTaThI B IPAKTUYECKON A TEILHOCTH.

[lemn w 3amaum u3ydeHuss WHPOPMATHKM HA YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHHUS OMNPEAENSIOT CTPYKTYpY OCHOBHOTO COJEp)KaHUS yd4eOHOro
peIMeTa B BUIE CIASAYIOMMX YETHIPEX TEMATUUECKUX Pa3/IeIOB:

1 poBasi (PaMOTHOCTB;

TEOPETUIECKHE OCHOBHI MH(POPMATHKH;

AJITOPUTMBI U TIPOTPAMMHUPOBAHUE;

nH(OPMAITMOHHBIC TEXHOJIOTUH.

Ha u3yuenue undopmartuku Ha 6a3oBoM ypoBHe oTBoauTcs 102 waca: B 7
kiacce — 34 4daca (1 gac B Henento), B 8 kiacce — 34 4aca (1 yac B Henento), B 9
KJ1acce — 34 yaca (1 qac B HEJIENI0).



COJEPKXAHME OBYUYEHUA
7 KIIACC

HugpoBass rpaMOTHOCTH

KoMmnbroTep — yHHBepcajJbHOE YCTPOHCTBO 00padOTKU JAHHBIX

KoMmbroTep — yHHUBEpCaqbHOE BBIYMCIUTEIBLHOE YCTPONCTBO, paboTaroiiee
no nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI. MOOUITLHBIE YCTPOUCTBA.

OcHOBHBIE KOMIOHEHThl KOMIBbIOTEpAa U UX HaszHaudeHnue. I[Ipoueccop.
OnepaTtvBHass W [JOJTOBpEMEHHAs IMaMATh. YCTPOMCTBA BBOJA U BBIBOJA.
CeHcopHBIN BBOJ, JaTYMKU MOOMJIBHBIX YCTPOWCTB, CpElICTBA OMOMETPUUYECKOMN
ayTeHTU(UKALINU.

Hctopusi pa3BuUTUSL KOMIIBIOTEPOB U  MPOrPaMMHOTO  0OecredeHHs.
[Tokonennst komnblOTepoB. COBpEMEHHBIE TEHIEHIHUH PA3BUTHS KOMIIBIOTEPOB.
CyIepKOMIBIOTEPBL.

[TapannenbHble BBIYUCICHUS.

[lepconanbubiii koMmnblOTEp. [Iporieccop M ero xapakTepUCTUKH (TaKTOBas
4acTtoTa, pa3psaaHocTh). OnepatuBHas mnamsaTh. JlolroBpeMeHHass TaMSITh.
VYerpoiictBa BBoa U BbIBOAA. OOBEM XpaHUMBIX JAAHHBIX (ONEpaTHBHAS MaMSTh
KOMITBIOTEPA, KECTKUM M TBEPAOTEIbHBIA TUCK, MOCTOSIHHAS MaMsITh cMapTQoHA)
Y CKOPOCTb JOCTYMA JJI Pa3JIMYHbIX BUJIOB HOCUTEIIEH.

Texanka 6€30MaCHOCTH U MpaBuiia pabOTHI HA KOMITHIOTEPE.

IIporpammbl U 1aHHbIE

[Iporpammuoe oOecnieyeHue KommbloTepa. IlpukiagHoe mporpaMMHoOe
obecrieueHue. CucremHoe IPOrPaMMHOE oOecrieueHue. Cucremsbl
nporpamMmmupoBanus. [IpaBoBas oxpaHa NporpaMM U JaHHBIX. becnnaTHele U
yCIIOBHO-O€ecTuIaTHbIe mporpaMMbl. CBOOOTHOE TPOTrpaMMHOE 0OECTICUCHHE.

@aitnel w1 manku (katamorw). [IpuHIUNBEI mocTpoeHus (alWIOBBIX CHUCTEM.
[Tonmnoe ums daiina (manku). Ilyte x daitny (manke). Pabora c dalnamu u
KAaTaJIOTaMHU CpPEJICTBAMU OIEPAllMOHHOW CHCTEMBI: CO3/IaHHE, KOIHWPOBAHME,
nepeMeIieHre, IepenMeHOBaHUE U yaajieHue (pailyioB v mamnok (KaTajxoroB). THrb
¢aitnoB. CpoiicTBa (¢aitnoB. XapakTepHble pa3Mepbl (PailyioB pa3inUYHBIX THUIIOB
(cTpaHulla TEKCTa, NEKTPOHHAsI KHMra, ororpadus, 3anuch NECHU, BUICOKIIUII,
NOJIHOMETpaXHbIA (uiibM). ApxuBanusi AaHHBIX. Vcnosb3oBaHWE NpOrpaMm-
apxuBaTopoB. DainoBeiii MeHemkep. [lonck ¢ainoB cpeacTBamMu oneparuoHHON
CUCTEMBI.

KommnbroTepHbie BUPYChl U IPYyrUe BPEAOHOCHBIE MporpamMmbl. [Iporpammer
JUIS1 3aIIATHI OT BUPYCOB.

KomnbrorepHbie ceTn



O60benunenne KomnbsioTepoB B ceTh. Cerh MHTepHET. Beb-cTpanura, BeO-
caut. Ctpykrypa agpecoB BeO-pecypcoB. bpaysep. IlonckoBsie cuctemsl. [Tounck
uHbOpMallMM TO KIIOYEBBIM CJIOBaM H MO H300pakeHuio. J{oCTOBEpHOCTH
uH(opMariuu, noyrydeHHou u3 MurtepHera.

CoBpeMeHHbIE CEpPBUCHI MHTEPHET-KOMMYHHUKALIUH.

CeteBoil aTuKeT, 0a30BbIE HOPMBI MH(POPMAIIMOHHON 3TUKHU W TpaBa Ipu
pabote B Untepuete. Ctpaterun 6e3omacHoro noBeacHus B IHTepHeTe.

Teopernvyeckue 0CHOBbI MHPOPMATHKH

HNudopmanus v uHPOPMAIMOHHBIE IPOLECCHI

HNudopmarnust — 0JJHO U3 OCHOBHBIX MOHATHUNA COBPEMEHHOM HAYKH.

Nudopmanus kak cBeeHUs, IpeIHa3HAYCHHbIE IS BOCTIPUSATHS YETIOBEKOM,
U uHpopManusg KAk JaHHble, KOTOpble MOTYT ObITh  00paboTaHBI
aBTOMATU3UPOBAHHOMN CUCTEMOM.

JIuCKpeTHOCTh TaHHbIX. BO3MOXHOCTh OnMCcaHUsi HEMPEPHIBHBIX 0OBEKTOB U
IIPOLIECCOB € MOMOILBIO TUCKPETHBIX TaHHBIX.

NudpopMalinoHHble MPOLECChl — TMPOLECCHl, CBSI3aHHBIE C XpaHEHHUEM,
nmpeoOpa3oBaHUEM U Tiepeaadeii JaHHBIX.

IpeacraBiaenue napopMmauumn

CumBois. AndaButr. MoiHocTs andaButa. Pa3zHooOpaszue S3BIKOB U
andasutoB. EcrecTBeHHbIe U (hopMasbHbIE S3bIKU. AJIDaBUT TEKCTOB Ha PYCCKOM
s3pike.  JIBowunblii  andaBut. KoimuecTBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX
KOoMOMHAIUi) (UKCUPOBAHHOM JIMHBI B JBOMYHOM andaBute. [IpeoOpazoanue
moboro andasuta K ABOMYHOMY. KOnudecTBO pa3iavyHbIX CIOB (DUKCUPOBAHHOU
JUTMHBI B aji(haBUTE ONpPeeEHHON MOIITHOCTH.

KoaunpoBanue cHMBOIOB OJHOTO ajihaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andasute, KOAoBas TabIMLa, 1E€KOJUPOBAHUE.

JBonunsiii kop. [lpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOMYHOM aji(haBUTE.

Nudpopmanmonubii  00bEM nNaHHBIX. bUT — MHUHHManbHas EAMHMIIA
KoJaudecTBa HWHGOpPMAIMU — JABOWYHBIA  paspsfa. EauHUIel  u3MepeHus
nH(OpMAITMOHHOTO 00bEMa NaHHBIX. buT, 0alT, kKumobaiT, MerabaiT, rurabaunr.

CkopocTh nepeiayu 1aHHbIX. EMUHUIIBI CKOPOCTH TIEpeiaun JaHHbBIX.

KomupoBanne TtexkcToB. PaBHOMEpHBIM KOA. HepaBHOMEpHBIA KO
Kommposka ASCII. BocbmuOutHbie KOAMPOBKU. [loHSATHE O KOAMPOBKAX
UNICODE. JexonupoBaHue COOOIIEHUI C HCIOJb30BAHHMEM PABHOMEPHOTO U
HepaBHOMEpHOTo Koja. MudopManronHslii 006EM TEKCTa.

Hckaxxenre nHpopMaluu rpu nepeaye.

OO61ee mpenacraBiieHre O UU(POBOM MPENCTABICHUU AyAUOBU3YAIbHBIX U
JPYTUX HETPEPBIBHBIX JaHHBIX.



KoaupoBanme uBera. IlBetoBeie wmomenu. Mogens RGB. ['myOuna
KoaupoBanus. [lanutpa.

PactpoBoe u BektopHoe mpezactaBieHue nzoOpakeHui. [lukcens. Ouenka
MH(POPMAILIMOHHOTO 00BbEMA rpaMueCcKUX JAHHBIX JUIsl pACTPOBOTO U300pAKEHUSI.

Komuposanue 3Byka. PazpsanHocTs u yactora 3anucu. KoandecTBo kaHaoB
3aIHCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM H
XpaHEHUEM 3BYKOBBIX (haiiyioB.

HNudopmManuoHHbIE TEXHOJOTUHT

TexkcTOBbIE JOKYMEHTHI

TexcToBbIE JOKYMEHTHI U UX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHuua, abdsail,
CTpOKa, CJI0BO, CHMBOJI).

TekcToBBI mpoLeccOp — MHCTPYMEHT CO3JAHUSA, PEAAKTUPOBAHUS U
(dopmatupoBanusi TekcToB. IlpaBuia Habopa TekcTta. PepmakTupoBaHuEe TeEKcTa.
CpoiictBa cumBosioB. lpudt. Tunsl mpudtoB (pyOneHble, ¢ 3aceyKaMu,
MoHoupuHHbIe). [lomyxupHoe u KypcuBHOoe Hauepranue. CBoiicTBa ab3alles:
TpaHuIlbl, a03alHbII OTCTYI, MHTEpBaJ, BbIpaBHUBaHHUE. llapaMeTpbl CTpaHUIIBI.
CruneBoe (popMaTHpOBAHHUE.

CrpykrypupoBaHue HMHQPOpMAUU C IOMOIIBIO CIMCKOB U  TaOJIHLI.
MHuoroypoBHeBble cIUCKH. J{oOaBneHue Ta0iuil B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300paxkeHnil B TEKCTOBbIE JOKyMEHTBI. OO0TeKaHuEe M300paKeHH
TEKCTOM. BKiltoueHue B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMEpaluuu
CTPaHMI], KOJIOHTUTYJIOB, CCBIJIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. I 010COBOI BBOA TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommneroTepHblil nepeBoa. Mcnosb3zoBaHue
cepucoB MuTepHeTa 17151 00pabOTKH TEKCTA.

Komnbrorepuasi rpaguka

3HAKOMCTBO C TpaUUeCKUMH pelaKkTopamMu. PacTpoBble PHCYHKH.
Hcnonb3oBanue rpaduyecKux NPUMUTHBOB.

Omnepanuu pefakTHPOBaHUs rpaguuecKux 0OBEKTOB, B TOM YHCIE HUPPOBBIX
doTorpaduii: m3MeHeHHe pasmepa, oOpe3ka, MOBOPOT, OTPaKEHHE, paboTa C
oOnacTsaMu (BbIIEICHUE, KONUPOBAaHUE, 3aJIUBKA ILIBETOM), KOPPEKIMsS LBETA,
SAPKOCTU U KOHTPACTHOCTH.

Bektopnas rpajpuka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH
CpelCTBaMH TEKCTOBOIO MPOLECCOpa WM APYTHX Mporpamm (MpHUIIOKEHH).
JloGaBiieHrE BEKTOPHBIX PUCYHKOB B JIOKYMEHTBHI.

MyJabTUMEIUHHBIC MIPE3eHTAIMU

[ToaroroBka MyJIbTUMEIUUHBIX Mpe3eHTanuii. Cnaia. JlobaBnenue Ha ciai
TeKcTa U n300pakeHnil. PaboTta ¢ HECKOIBKUMU ClIaliIaMH.



JloGaBineHnne Ha  claiil  ayAMOBU3YalbHBIX  JAaHHBIX. AHUMAaIus.
IM'unepcepuikn.

8 KUIACC

Teopernyeckue 0CHOBbI MHPOPMATHKH

Cucrembl cHHCICHUS

Hemno3unMoHHble W MO3UIIMOHHBIE CHUCTEMbl CUUCIEHHS. AJ(aBur.
OcnoBanue. Pa3zsépuytas popma 3anucu uncna. [lepeBos B AECATUUHYIO CUCTEMY
YyuCel, 3aMUCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

PuMckast cuctema cUMCIIeHHUS.

JIBonuHas cuctema cuucienus. [lepeBoa menbix uucen B npenenax ot 0 go
1024 B ABOMYHYIO CHCTEMY CUHUCIEHUSA. BocbMeprnyHas CHCTEMa CUHCICHUS.
[TepeBon uncen U3 BOCbMEPUYHON CUCTEMBI B IBOUUHYIO U JAECATUYHYIO CUCTEMBI
u oOpatHo. IllectHaauarepuunas cucrema cuuciaeHus. IlepeBox uwncen wu3
HIECTHAALIATEPUYHON CHUCTEMbl B JBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI U 00pATHO.

Apudmernueckue oneparyu B JBOMIHON CUCTEME CUUCIICHHUS.

DJIeMEeHThl MATEeMATH4Y€eCKOM JIOTUKH

Jlornyeckue BbICKa3bIBaHUS. Jlornueckwe 3HA4YeHHs]  BBICKA3bIBAHUU.
DneMeHTapHble W COCTaBHbIE BbICKa3bIBaHUA. JlorMueckue omnepanuu: «u»
(KOHBIOHKIIMS, JIOTHYECKOE YMHOXKEHHE), «WIN» (IAU3BIOHKIIMUS, JIOTUYECKOE
CJIIOKEHHE), «HEe» (Joruueckoe oTpuuanue). [Ipuoputer J0oruuecKux orepanui.
OrnpeneneHne UICTUHHOCTU COCTABHOTO BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUCHUS
MCTUHHOCTH BXOJSIIMX B HEro OHJIEMEHTApHbIX BbICKa3biBaHUU. Jlormyeckue
BbIpakeHus. [lpaBuna 3amucu normyeckux BelpaxeHud. IlocTpoenue Tabiuil
VMCTUHHOCTH JIOTUYECKUX BBIPAKECHUI.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U TPOrPpaMMHUPOBaHUE

HcnosHUTE M M AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIHA

[Tonsitue anroputma. HcmoaHuTeNnn airoputMoB. AJTOpPUTM Kak ILJIaH
yIpaBJICHUS UCITOJHUTENEM.

CpoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIM, B BUJC
0JIOK-CXEMBI, TTpOTpaMma).

Anroputmudeckue KoHCTpyKuuu. KoHcTpykuusa «cnemnoBanuey». JIMHEHHbIN
anroput™.  OrpaHUYE€HHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MO>KHOCTh
NPEAYCMOTPETh 3aBUCHUMOCTh IOCIEI0BATEIbHOCTH BBIMIOIHSAEMbBIX JIEUCTBUN OT
WCXOJTHBIX JTAHHBIX.



KoHcTpyKkiust «BeTBICHUEY: MOJHAS M HemoiHas (opmbl. BeimonHeHue u
HEBBINOJHEHNUE YCJIOBHS (MCTUHHOCTH W JIO)KHOCThH BbICKa3biBaHus). [IpocTeie u
COCTaBHbIE YCJIOBHUSI.

KoHcTpyKiusi «MOBTOPEHMS»: IUKIIBI C 3aJaHHBIM YHCIOM MOBTOPEHUH, C
YCJIOBUEM BBITOJIHEHUS, C IEPEMEHHOM 1IUKIIA.

PazpaboTtka mns GopmanbHOTO HMCHOJHUTENS aarOpUTMa, MPHUBOMSINETO K
TpeOyeMoMy pe3yabTaTy MpPH KOHKPETHBIX HCXOMHBIX MaHHBIX. Pa3paboTka
HECJOXKHBIX QJITOPUTMOB C HCIOJB30BAHMEM IIMKJIOB W BETBJICHHUN A
yhnpaBieHus: (popMaibHbIMM HCIOJHUTENSAMU, TakuMu Kak Po6ort, YUepemaiika,
UeptéxHuK. BpInmogHeHWe anropuTMOB BpPYYHYIHO W Ha  KOMIIBIOTEpE.
CHHTaKCUYECKHUE U JIOTHIEeCKue omunoku. OTKAa3bI.

SA3BIK NpOorpaMMHpPOBAHUA

SA3pik nporpammupoBanust (Python, C++, Ilackane, Java, C#, LlkonbHbIH
ANropuUTMUYECKHUH S3BIK).

Cuctema npoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTAa MPOrpaMm, TPaHCISATOD,
OTJIA/TYUK.

[lepemennasi: Tun, umsi, 3HaueHue. Llenble, BEIIECTBEHHbIE U CUMBOJIbHBIC
HIepeMEHHBIE.

Onepatop mnpucBauBaHusl. ApU(DMETHUECKHE BBIPAKEHHUS W TMOPSIOK HUX
BbluncieHud. Onepanuu ¢ LeJbIMA YUCIaMU: LETOYUCICHHOE JIeJIEHHE, OCTATOK
OT JIEJICHUSI.

BerBienus. CocTaBHbIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
U3y4aeMOM SI3bIKe MporpammupoBaHus). HaxoxaeHrne MUHUMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YEThIPEX unces. PelieHne KBajpaTHOTO YpaBHEHHUS, UMEIOLIErO
BEILIECTBEHHbBIE KOPHHU.

JuanoroBasi oOTJiajgKa @OpoOrpaMM: I[IONIATOBOE BBIMIOJIHEHUE, MPOCMOTP
3HAQUYEHUH BEJIMYMH, OTIAJOYHBII BBIBOJI, BHIOOP TOUYKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBkinaa uisi HaXoXAeHHsS HauOOJBIIETO
oOmero menuTens ABYX HATYpaJbHBIX 4Hceln. Pa3OueHue 3amucu HaTypalbHOTO
Yyycaa B MO3UIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIMM WA paBHbIM 10, Ha
OTHENbHBIE U PHI.

[Muksn ¢ mepeMeHHON. AJTOPUTMBI MPOBEPKH JEIMMOCTH OJHOTO IIEJIOTO
Yuclia Ha IPYyroe, MPOBEPKU HATYpPaJIbHOTO YKCIIa HA TPOCTOTY.

OOpaboTka CUMBOIBHBIX JaHHBIX. CUMBOJIBHBIC (CTPOKOBHIE) IMEPEMEHHBIE.
[TocumBonbHAsT 00paboTka cTpok. [logcuéT 4YacTOTHI TMOSBICHHS CHUMBOJIA B
ctpoke. Bctpoennsie pyHKIMM 11711 00pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB



Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl alroputMa MpH JaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OINpEACNCHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
OPUBOSIINX K JAHHOMY PE3yJIbTaTy.

9 KUIIACC

udpoBasi rpaMOTHOCTDH

I'nodanbHas cetb UHTEpHET U cTpaTeruu 0€30MacHOro NOBeJAeHUs B Hel

['moGanbHast cets UntepHer. IP-agpeca y3moB. CereBoe XpaHEHHE AAHHBIX.
MeTo1pI THAUBUIYAILHOTO U KOJUIEKTUBHOTO pa3MEIEeHUsI HOBOM MH(pOpMAIUH B
WUutepHere. bonbiime naHHble (MHTEPHET-IaHHbIE, B YacCTHOCTH JaHHbBIC
COITMAJIbHBIX CeTel).

[Tonsitue 00 wHMOPMAIIMOHHONW 0€30MacHOCTH. YTPO3bl MHGOPMAIMOHHON
6e3omacHocTH TIpu paboTe B TI00aTBHON CETH M METOIbI IPOTUBOJCHCTBUS WM.
[IpaBuna Oe3omacHoOW ayTeHTH(UKAIMU. 3amUTa JUYHOW WHGOPMAIMK B
HNurepuere. be3omnacHeie ctpareruu noseneHus B Murepnere. [Ipenynpexnenue
BOBJICUCHHUS! B JIECTPYKTHUBHBIE M KPUMHHAJIbHbIE (DOPMBI CETEBOl aKTUBHOCTU
(xubepOyIuHT, GUITUHT U ApyTUE HOPMBI).

Pabdora B MH()OPMALIMOHHOM NPOCTPAHCTBE

Bunel nestenbHocT B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHI (TOYTOBasi Ciyk0a, BUACO-KOH(DEPEHL-CBSI3b U JAPYTU€), CIPABOYHBIC
CIy>KObl (KapThl, pacmucaHus W JpYyrue), IOUCKOBBIE CIIYXKOBI, CIyXOBbI
OOHOBJICHHS MTPOrpaMMHOT0O obecrieueHuss u Apyrue ciyxObl. CepBuUCHI
rocyIapCTBEHHBIX yciayr. O0naunble XpaHuinina JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku TOKyMeHTOB (oHJsaiiH-oducer). [IlporpamMHoe obecrieueHre Kak BeO-
CEpBUC: OHJIAWHOBBIE TEKCTOBBIE U TpadUUYECKUE PENAKTOPHI, CPEebl pa3pabOTKU
IPOrPaMM.

TeopeTuueckne 0CHOBbI HH(POPMATHKHU

MopennpoBaHue Kak MeTO/l O3HAHUS

Mopgens. 3aauu, pemaeMble ¢ MOMOIIbI0 MojaenupoBanusi. Knaccudukanuu
Mozeneld.  MarepuanbHble  (HaTypHble) UM MHGOPMAIMOHHBIE  MOJEIIU.
HenpepeiBble u nuckpetHbie monenu. Mmurannonssle mozaenu. HWrposeie
monenu. OneHka aJeKBaTHOCTH MOJEIU MOJICIUPYEMOMY OOBEKTYy U IesM
MOJICJIMPOBAHUSI.

Tabnuunbie moaenu. Tabnuiia Kak npeacTaBiIeHUE OTHOIICHHUS.

ba3pl nanHbix. OTOOp B TabnMIle CTPOK, YJIOBIETBOPSIOUIUX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpUEHTUPOBAHHBIC M HEOPHUCHTHPOBAHHBIE
rpadel. [InuHa (Bec) peOpa. BecoBas matpuna rpada. [nuHa myTH MEXmy
BepmiHamu rpada. [louck onrumanbHoro nytu B rpade. HauanbHas BepiivHa



(MCTOYHUWK) U KOHEYHAs BEpIINHA (CTOK) B OPUEHTHUPOBAaHHOM Tpade. Brruncnenue
KOJIMYECTBA MyTeH B HAMIPABICHHOM aIlMKINIECKOM Tpade.

HepeBo. Kopens, Bepmmna (y3emn), Jauct, pedpo (myra) nepema. Bricora
nepesa. [lognepeBo. Ilpumepsl ncnonb3oBaHus AepeBbeB. [lepebop BapuaHTOB ¢
IIOMOUIBIO JIEPEBA.

[londaTie MaTeMaTHYECKONM MOJEIU. 3a/lauyd, peUlaeMbleé C MOMOUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOT0) MoAeIupoBaHus. OTauyue MareMaTU4ecKon
MOJIENIM OT HAaTypHOW MOJEIM U OT CJIOBECHOro (JIMTEpaTypHOIO) ONUCAHUSA
00BbeKTa.

OTanbel KOMIIBIOTEPHOTO MOJEIMPOBAHUS: MTOCTAHOBKA 3aJa4M, MOCTPOCHHUE
MaTeMaTUYeCKOW MOJIEIH, MPOrpaMMHas peaau3aiusi, TECTUPOBAHUE, TPOBEJCHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAIU3 €r0 pe3yJIbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI H IPOTPAMMHMPOBaHHE

Pa3pa0orka aJaropuTMoB M porpaMmm

Pa3ouenune 3amaun Ha mon3amauu. CocTaBieHUE aITOPUTMOB U MPOTPAMM C
UCIIOJb30BAaHUEM BETBJIICHUM, LHUKIOB M BCIOMOTATENIbHBIX QJITOPUTMOB JIJIf
YOPaBJICHHUS UCTIOTHUTENIeM POOOT Wi ApYyruMU HMCIOTHUTESIMH, TaKUMHU Kak
Yepenamika, YepTEKHUK U IPYTUMU.

Tabnuunbie BenmnuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBICHHE U
OTJIaJKa TIPOTPAMM, PEATHIYIOIINX TUIIOBBIE AITOPUTMBI 0OPaOOTKH OTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJIHOM W3 S3bIKOB TporpammupoBanus (Python, C++,
[Tackansw, Java, C#, [lIkonbHBIN AIrOpuTMHUUECKUN S3BIK): 3al10JIHEHUE YUCITIOBOTO
MacCHBa CIIy4allHBIMH YHMCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJA
4yuCesl, HaXOXKJICHHE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHMHBIM MOUCK 3aJaHHOTO
3HAQYEHUsT B MACCHUBE, IMOACYET HSJIEMEHTOB MAaCCHUBA, YIOBJIETBOPSIONINX
3aJIJaHHOMY YCIIOBHUIO, HAaXO0XJIEHUE MUHUMAJIBHOTO (MAaKCMMaJbHOIO) 3JEMEHTA
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYMCICHHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHHHUMAIHHOTO W MAaKCHMAJIbHOTO 3HAYCHUS DJIEMEHTOB
MOCJIEA0BATEIBLHOCTH, YIOBIETBOPSIOLINX 3aITAHHOMY YCJIOBHIO.

YupasJiienue

VYnpasnenue. Curnan. O6patHas cBsa3b. [logyueHne curHanioB oT HU(POBBIX
JAaTYMKOB (KacaHus, pacCTOSHHs, CBETa, 3BykKa u jApyroro). Ilpumepsi
WCIIOJIP30BAHUSL ~ MPUHIMIIA OOpaTHOM CBS3M B  CHUCTEMax  YIpaBICHUS
TEXHUYECKUMU YCTPOMCTBAMU C TIOMOIIBIO JIATYUKOB, B TOM YHUCJIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapO4yHas JIMHUS AaBTO3aBOJA, AaBTOMAaTHU3HPOBAHHOE



YIPABJICHUE OTOIUIEHUEM JJOMa, ABTOHOMHAsI CUCTEMA YIPABJICHHS TPAHCIIOPTHBIM
CPEACTBOM U JPYTUE€ CUCTEMBI).

NHpopMmaniuoHHBIE TEXHOJIOTHH

DJIeKTPOHHbIE TAOJIUIBI

[Tonsatue 00 3EeKTPOHHBIX TaOaUIaX. TUIBI JAaHHBIX B SYEHKaX DJICKTPOHHOM
Tabnuiel. PenaktupoBanue u (opmarupoBanue tabnuil. BceTpoeHHble QyHKIMU
JUIs TIOUCKAa MakKCHUMyMa, MHHMMYMa, CYMMbI H CpPEIHEro apu(MeTHdecKoro.
CopTupoBKa [aHHBIX B BbIICJICHHOM nauana3oHe. [loctpoeHue auarpamm
(rucrorpamMma, KpyroBas JuarpaMma, ToueyHas auarpamma). BpiOop Tuna
IarpamMMel.

[TpeoOpazoBanue dhopmyn mpu kormupoBaHuu. OTHOCHUTENTbHAS, a0COMIOTHAS
Y CMElIaHHas aJpecarysl.

VYcnoBHbBIE BBIYMCIEHUST B O3JEKTPOHHBIX Tabmumax. CyMMupoBaHUE U
NoACYET 3HAYEHM, OTBEYAIOIIUX 3aJaHHOMY YycioBuio. OOpaboTka OONbIIMX
Ha0OPOB JaHHBIX. YHCIEHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TaOIUIIAX.

NudopManuoHHbIEC TEXHOJOTHMH B COBPEMEHHOM 001IIeCTBe

Ponb nHbOpMaIIMOHHBIX TEXHOJIIOTUNA B PA3BUTHUU 3KOHOMHUKU MHpPA, CTPAHBI,
pervona. OTKpbITbIe 00pa30BaTENIbHBIE PECYPCHI.

[Tpodeccun, cBsazanubie ¢ MHPOPMATUKON U UHHOPMAITMOHHBIMU TEXHOJIOTHUSIMU:
BeO-Iu3aiiHep, MPOrPaMMHUCT, pa3pabOTYMK  MOOWJIBHBIX  MPUIOKECHHH,
TECTUPOBIIMK, APXUTEKTOP MPOrPAMMHOIO OOECHEYEHHs], CIEHHAIUCT IO
aHaIu3y JAHHBIX, CUCTEMHBII aIMUHHCTPATOP.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOT O OBLIET'O
OBPA30BAHUA

N3yyenne wuHGOpPMATHKA HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
HaIpaBJIeHO Ha JOCTWIKEHHE OOYYaIOIMUMHUCS JIMYHOCTHBIX, METANPEAMETHBIX U
PEIMETHBIX Pe3yIbTaTOB OCBOCHUS COJIEpP)KaHUs yueOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl HMMEIOT HANpPaBICHHOCTh HA peIICHHE 3aaad
BOCIHUTAHUA, PA3BUTHA M COLMAIM3AIMHN OOYUYaIOIIUXCS CPEACTBAMHU y4eOHOIrO
npeaMera.

B pesynpraTe u3ydeHUs HWHPOPMATHKKA HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus y oOydaromierocsi OyayT cOpMHUPOBAHBI CIEAYIONUIUE JTNIYHOCTHBIC
pe3yJabTaThl B YaCTH:

1) mnaTpHOTHYECKOr0 BOCIIMTAHUA:

IIEHHOCTHOE OTHOIIICHNE K OTE€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U
HAyYHOMY HACIlIeJINI0, IOHUMaHUE 3HAYCHHUS MH(OOPMATHKH KaK HAYKH B JKU3HH
COBPEMEHHOTO OOIIEeCTBa, BIAJCHHE TOCTOBEPHON HHQOpPMAIMEH O MepeaoBbIX
MHUPOBBIX W OTEYECTBEHHBIX JIOCTHKEHHUSX B o0Omacth WHHOPMATHKU U
WH()OPMAITMOHHBIX TEXHOJIOTHH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
rdpoBoii TpaHchopMaIuu COBPEMEHHOTO 00IIIEeCTRA;

2) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpHEHTAIHS Ha MOPAJIBbHBIE IIEHHOCTH U HOPMBI B CUTYaIlUsSIX HPABCTBEHHOTO
BbIOOpPA, TOTOBHOCTH OLIEHWBATh CBOE MOBEACHUE M MOCTYIKH, a TAKXKE MMOBEACHHE
Y TIOCTYIIKHU APYTHX JIIOJICH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C yUIETOM
OCO3HAaHHUs TIOCTEACTBHMA TIOCTYNIKOB, AaKTHBHOE HEMPHUATHE AaCOIHMAIBHBIX
MIOCTYTIKOB, B TOM uncie B IHTepHeTE;

3) rpa:kIaHCKOro BOCTIMTAHUS:

MPEACTABIICHHE O CONUAIBHBIX HOPMax U TMpaBWiIaX MEXKIMIHOCTHBIX
OTHOIIIEHWH B KOJUICKTUBE, B TOM 4YHCJI€ B COIHAIBHBIX COOOIIECTBAX,
coOirofeHne TpaBwi 0€30MacHOCTH, B TOM YHCJIE HABBIKOB 0€30MacHOro
MOBE/ICHUS B WHTEPHET-CpEJle, TOTOBHOCTh K pPa3HOOOpa3HOW COBMECTHOM
NESATETLHOCTH TPW BHITIOJIHEHUHM YYE€OHBIX, MMO3HABATEIBHBIX 3374, CO3IaHHUH
y4eOHBIX TMPOEKTOB, CTPEMJICHHE K B3aMMOIOHWMAHHWIO W B3aWMOIIOMOINU B
IpoIecce ITON y4eOHOU AeITeTbHOCTH, TOTOBHOCTD OIEHUBATH CBOE MOBEACHUE U
MIOCTYIIKA CBOWX TOBAPHUIIECH C TMO3WUIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCIIECTBUI TOCTYIKOB,

4) HeHHOCTe HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUECKUX MpeNCTaBleHnd 00 mHpopmaIuu,
UH(POPMAITMOHHBIX nporeccax " MHGOPMAITMOHHBIX TEXHOJIOTHSIX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOILECTBEHHOM
NPAKTUKU U COCTABIIAIOIIUX 0Aa30BYI0 OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAYYHOU
KapTUHBI MUDPA;

UHTEpEC K OOYYEHHIO U IO3HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa30BaHHIO, OCO3HAHHOMY BbIOOPY HAIlpaBIEHHOCTH H
ypOBHS 00yU€HUs B AATbHEHIIIEM;

OBJIQJICHUE OCHOBHBIMHM HAaBBIKAMH HCCJIENOBATEIBCKOW JIESITENBHOCTH,
YCTaHOBKA HA OCMBICJIECHUE OIBbITA, HAOMIOACHUN, TOCTYNKOB U CTPEMJIEHHE
COBEPILCHCTBOBATh IIyTH JOCTHXKCHUS WHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO
0J1aronoyyus;

c(hOpMUPOBAHHOCTh MH(OPMALMOHHON KYJBTYPBl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOM paboThl € y4yeOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOM,
pPa3HOOOpa3HBIMU CPENCTBAMU MH(OPMALMOHHBIX TEXHOJIOTUHM, a TAKKE YMEHMS
CaMOCTOSITENIBHO OIPEAEIATh L€ CBOEro oOydeHus, CTaBUTh U (OPMYJIUPOBATH
Ui ceOsi HOBBIE 33/7a4u B yu€0e M TMO3HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHUBBI 1 HHTEPECHI CBOEH MMO3HABATENBHON JEATEIbHOCTH;

S) dpopmupoBaHHs KYJbTYPHI 310POBbS:

OCO3HaHUE IICHHOCTH JKWU3HHM, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
3/I0pOBbIO, YCTAaHOBKA Ha 3JI0pOBBbIM 00pa3 JKM3HHU, B TOM 4YHUCIE U 3a CYET
OCBOGHHUSI M COONIONeHUsI TpeOoBaHMM O€30MacHOM SKCIUTyaTallid CpECTB
UH(GOPMAIIMOHHBIX U KOMMYHHUKAITHOHHBIX TEXHOJIOTUA;

6) TpPy10BOT0 BOCIIMTAHMS:

UHTEpEC K IMPAaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuid U Tpyna B cdepax
npo¢ecCUOHAIBbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(POPMATUKOM,
IPOrpaMMUPOBAHUEM U HH(POPMAIMOHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha
JOCTHKEHUSIX HAYKH MHPOPMATHKU M HAYYHO-TEXHUYECKOIO MTPOrpecca;

OCO3HAaHHBIM BBIOOP M  IOCTPOEHME HWHAUBUAYAIBHOM  TPaeKTOPUU
o0pa3oBaHMsI M HKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OCO3HaHHE TJ00AJTBHOTO XapaKTepa SKOJOTMYECKHUX MpoOJjeM U MyTed HX
pelleHnss, B TOM 4YHCJIE€ C Y4ETOM BO3MOXKHOCTEH HWH(MOPMALMOHHBIX MU
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH;

8) apanTanum o0yuyaruerocss K U3MeHSIIOIIMMCH YCJIOBUSIM COLUATBHOM
U IPUPOJHOM Cpeabl:

OCBOEHHE O00YyYaroIMMHCS COLIMAJIBHOTO OIIbITa, OCHOBHBIX COL[MAJIbHBIX
pOJIEH, COOTBETCTBYIOIIMX BEAYLIEH NEATEIBHOCTH BO3pacTa, HOPM U IIPABUII
OOLIECTBEHHOI'O MTOBEACHUS, (DOPM COLMAJIBHOM )KU3HU B TPYIIAX U COOOILIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHSI MPOrpamMmbl MO HHGOPMATHKE
OTpaXKaloT  OBJAJCHUE  YHUBEPCAIbHBIMU  y4E€OHBIMU  JIEUCTBUSIMHU  —
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU, PETYIISITABHBIMHU.

Ilo3HaBaTe/IbHbIE YHHBePcAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble JJoruueckue a1eiicTBUA:

YMEHHE ONpENesITh TMOHATHUS, CO3/aBaTh O0OO0OIIEHUs, YCTaHABIMBATh
aHAJIOTUH, KJIACCH(PHUIMPOBATh, CAMOCTOATEIbHO BBIOMpAaTh OCHOBAaHUS U
KPUTEPHH AJIsl KIacCU(pHUKAIMK, YCTAaHABIMBATH NMPUUYMHHO-CIIEJCTBEHHBIE CBSI3H,
CTPOUTH JIOTUYECKHUE paCCYKIEHHs, JAelaTb YMO3aKIIOueHUs (MHIYKTHBHBIE,
JE€AYKTUBHBIEC U 110 aHAJIOTUH) U BBIBOJIBI,

YMEHHE CO3/1aBaTh, MPUMEHITh M MNPEeoOpa3OBbIBATh 3HAKM U CHUMBOJIBI,
MOJIETIM U CXEMBbI JJIsl pelIeHs Y4eOHbIX U TTO3HABATENbHBIX 33/1a4;

CaMOCTOSATEJILHO BBIOMpPATh Ccroco0 pemeHust yuyeOHo# 3aqaun (CpaBHUBATH
HECKOJIbKO BapHUaHTOB peIICHUs, BbIOMpaTh Hambosee MOAXOSAIUN ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble nccienoBare/bCcKkue 1eicTBUA:

(dopmMynHupoBaTh BOMPOCHL, (UKCHUPYIOIIUE pa3pblB MEXKAY pEalbHBIM |
KeJlaTebHBIM COCTOSIHUEM CUTYalluu, 00bEKTa, U CAMOCTOSTEIbHO YCTaHABIUBATh
MCKOMOE U JaHHOE;

OLICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIUIO, MTOTYICHHYIO
B XOJI€ HCCJIEI0BAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHENIIee pa3BUTHE MPOLIECCOB, COOBITUN U
UX TOCJEICTBHUS B QHAJOTUYHBIX HJIM CXOJHBIX CHUTYAIMsX, a TaKXKe BbIIBUTATbH
IPEINONIOKEHNs 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

BBISIBJIATh JeUIUT HHQOpPMAIMH, AAHHBIX, HEOOXOIMMBIX ISl PEIICHUS
MIOCTaBJICHHOMW 3a/1auu;

OPUMEHATHh Pa3JIMYHbIE METObl, HHCTPYMEHTBI M 3alpOChl IPU TOUCKE U
orOope HHGpOpPMAIMM WU JAaHHBIX M3 HMCTOYHHMKOB C YYETOM MpPEII0KEHHOU
yueOHOM 3a/1auM U 3aJJaHHBIX KPUTEPHUEB;

BBIOMpPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALINIO PA3IMYHBIX BUAOB U POPM MPEICTABICHHUS;

CaMOCTOSATENIbHO ~ BBIOMpAaTh  ONTHMAaJbHYIO  (QOpMy  IpencTaBICHUS
uHbOpMallMl W WJUIIOCTPUPOBATH pEIIaeMble 3a/adll HECIIOKHBIMH CXEMaMH,
JauarpaMmmamH, HHOM rpaduKoil 1 uX KOMOMHAIMSIMH;

OLICHUBATh HAN&KHOCTh HMH(POpPMALMM TIO KPUTEPUSAM, NPEIIOKEHHBIM
yYuTeNeM UM c(hopMyITUPOBAaHHBIM CAMOCTOSITENILHO;



3¢ (EeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUA

OOwmenne:

COTIOCTABJISITh CBOU CYXACHHS C CY)KJIECHUSMHU APYTUX YYACTHHKOB JMajora,
oOHapyXHBaTh pPa3INnYUe U CXOACTBO MO3UIIHII;

nyOJUYHO MPEACTABIIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMbITAa (IKCIIEPUMEHTA,
UCCJIeI0BAHMS, IPOEKTA);

CaMOCTOSITEJIbHO  BbIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3ajiay
Ipe3eHTAllud U OCOOCHHOCTEH ayIUTOPUU M B COOTBETCTBUU C HUM COCTaBIIATH
YCTHBIE M MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMmecTHasl 1eITEJIBHOCTD (COTPYIHHMYECTBO):

MOHUMAaTh M MCIOJIb30BATh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYATbHON
pa®oThl MpH PEIICHWH KOHKPETHOW MpoOJeMbl, B TOM YHCIE MPU CO3AAHHUU
UH(GOPMAITMOHHOTO TPOAYKTA;

OPUHUMATH 1I€7Tb COBMECTHOW HMH(OPMAIIMOHHOW AESITETbHOCTU MO cOopy,
o0paboTke, mepenaye, ¢opmanuzanuu HHGOPMAIUU, KOJUJICKTUBHO CTPOUTH
JNEUCTBUS N0 €€ NOCTHXKEHHIO: paclpeAesiaTh POy, JOrOBapUBATHCA, 00CYKIaTh
MPOILIECC U PE3YTIHTAT COBMECTHOM pabOThI;

BBIMIOJHATH CBOIO 4acTh paboThl ¢ MHPOpMAIME WM UHPOPMAIMOHHBIM
IPOJIYKTOM, JOCTUrasi KAayeCTBEHHOTO pE3yJibTaTa MO CBOEMY HANpPaBJICHUIO U
KOOPJIMHUPYSI CBOM JIEUCTBUS C IPYTUMU WICHAMH KOMaH/bL;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaAa B 001U MH(OOPMAIMOHHBINA MPOAYKT IO
KPUTEPUSM, CaMOCTOSITEJIHO chopMyIUPOBAHHBIM y4aCTHUKaMHU
B3aUMOICUCTBHUS;

CpPaBHUBATHh pE3YyJbTAaThl C HMCXOJHOM 3aJayedl W BKJIaA KaXJAOro YjeHa
KOMaHJIbl B JIOCTM)KEHHE pEe3yJIbTaTOB, pa3lelsiTh c(epy OTBETCTBEHHOCTH U
IPOSIBIISATHE TOTOBHOCTh K MPEJOCTABICHUIO OTYETA MEPE TPYIIION.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusanus:

BBISIBIISAITh B JKM3HEHHBIX M YYEOHBIX CUTyarusx MpoOJeMbl, TpeOyronue
pelieHus;

OpPUEHTUPOBATbCA B PA3JIMYHBIX MOAXOAAX K NPUHATHIO PELICHUM
(MHAMBUAYATbHOE MPUHATHUE PEIICHUM, IPUHATHE PEILICHUI B TPYIINE);

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pEILIEHUs 3aJauu (WM €ro 4acth),
BbIOHpaTh Croco0 pemieHus: yueOHOM 3a7aun ¢ y4€TOM HMMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh MpejiaracMble BapHaHTHI
pELIEHN;



COCTaBIIATh IUIAaH ACUCTBMI (TUIaH peanu3aldd HaMEYEeHHOTO alrophUTMa
pelieHus), KOPPEeKTUPOBATh MPEAJOKEHHBIH alIrOpuTM C YUETOM TMOJIyYEHHUSA
HOBBIX 3HAHUM 00 U3ydyaeMOM OOBEKTE;

JenaTh BBIOOpP B YCIOBUSAX TMPOTHBOPEYMBONM HWHPOpManuu u OpaTh
OTBETCTBEHHOCTH 3a PEIICHHE.

CamokoHTpOJIb (peduiekcusi):

BJIQJIETh CIOCOOAMH CAaMOKOHTPOJISL, CAMOMOTHBAIIUH U PEIICKCHH;

JlaBaTh OLIEHKY CUTYaIluH | MpeaJiarath IUiaH e€ N3MEHEHUS;

YUUTHIBAaTh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
Ipu pelmieHWH ydeOHOW 3a7aud, aJanTHpOBaTh pPEIICHHE K MEHSIOIIUMCS
00CTOSITEIIECTBAM;

OOBSACHATH  MPUYMHBI  JOCTHKEHHMS  (HEIOCTIKEHHUs)  Pe3yJbTaToB
WH(POPMAITMOHHON JESTEIBHOCTH, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OMBITY, YMETh
HaXOIWTh MO3UTUBHOE B MPOHU3OIIEAIICH CUTYaIUH;

BHOCUTb KOPPEKTUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMi, yCTAHOBJICHHBIX OMNOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM.

OMONMOHATbHBI UHTEJIEKT:

CTaBUTH ce€0s1 HA MECTO APYroro 4eloBeKa, MTOHUMATh MOTUBBI U HAMEPECHUS
JpyToro.

IIpunsiTue ced6s M APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT JaXKe B yCIOBUSX
OTKPBITOTO JAOCTYIIA K JIIOOBIM 00bEMaM uH(OpMaIIHH.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 kjaacce y oOyuaronierocss OyayT c(opMHpOBaHBI
CJIETYIOIINE YMEHHUS:

MOSICHSITh Ha npuMepax CMBICIT MOHSTUHN «uHpOpMAITHY,
«uH(OPMALIMOHHBIA  mpoleccy, «obOpaboTrka  uHbOpPMAIUU»,  «XpaHEHUE
uHpOpMaIUNY, «Tepeaada nHPOpMaIun,

KOAMPOBaTh M JIEKOAUPOBATH COOOILIEHUS TIO 3aJaHHBIM TpaBUIIaAM,
JEMOHCTPHUPOBATH TOHMMAHUE OCHOBHBIX MPUHITUIIOB KOAUPOBAHUS HH(POPMAIIHH
Pa3IMYHON NPUPOABI (TEKCTOBOM, rpaduueckom, ayimo);

CpaBHHMBATh JJIMHBI COOOINEHWH, 3alMCAaHHBIX B pa3jMYHBIX aldaBHUTaXx,
OTepUPOBATh E€AMHULIAMH HW3MEpEeHHs] MH(POpPMAIMOHHOTO 00BEMa U CKOPOCTH
nepeaadn JaHHBIX;

OIICHMBATh W CPAaBHUBATh pPa3MEPhl TEKCTOBBIX, TpadUUECKHX, 3BYKOBBIX
¢baiisioB u BUACO(aNIOB;



OPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS M Tepeaadu
uH(bOpMaIluK, CPAaBHUBATH UX KOJMUYECTBEHHBIE XapaKTEPUCTHKHY;

BBIJIETISITh OCHOBHBIE ATAlbl B UCTOPUH U MOHUMATh TEHACHLUU Pa3BUTUA
KOMIIBIOTEPOB U IPOIPAMMHOTI0 00ECTIEUEHUS;

[0JIy4aTh U UCIOJIB30BaTh HH(OPMALIMIO O XapaKTEPUCTUKAX NEPCOHAIBHOTO
KOMIBIOTEpAa U €r0 OCHOBHBIX 3JIEMEHTax (IPOLeccop, ONepaTHBHAsl MaMSTh,
JOJITOBPEMEHHAsI MaMATh, yCTPOMCTBA BBOJA-BBIBOA);

COOTHOCHUTbh XAapaKTEPUCTUKU KOMIBIOTEPA € 3aJadaMM, PEIIaeMbIMH C €ro
OMOUIBIO;

OpUEHTHPOBATbCS B HEPAPXUYECKOW CTPYKType (aillloBoil cucCTEMBI
(3anuchiBaTh MONHOE uMs (aina (katamora), myTb K ¢aiuty (karajory) Mo
UMEIOLIeMYCsl ONMUCaHHuI0 (PalIOBOM CTPYKTYpPhl HEKOTOPOTro MH(OPMALUOHHOTO
HOCHUTEJIA);

pabotath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIIONIb30BaHuEM Tpadudeckoro uHTepdeiica, a UMEHHO: CO37aBaTh, KOMUPOBATD,
nepeMenaTh, NepeuMeHOBBIBATh, YAANATh U APXUBUPOBATH (Dalijbl M KaTaJlOrH,
UCIOJIb30BaTh aHTUBUPYCHYIO IPOTPAMMY;

IPEJCTaBIISATh PE3YJIbTaThl CBOEH JIE€ATEIBHOCTU B BUJE CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUNHBIX [TPE3CHTALIMIN;

uckath nHpopmaiuio B aTepHere (B TOM yucie, MO KIIYEBBIM CIIOBaM, MO
U300paKeHHI0), KPUTHUECKH OTHOCUTHCS K HAWACHHOW MH(OpMaiuu, 0co3HaBas
OMACHOCTh JUISl JIMYHOCTM M OOIEeCTBa PACIpOCTPAaHEHUs] BPEJOHOCHOU
uH(pOpMaIH, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

IOHUMATh CTPYKTYPY aJIpECOB BEO-PECYpPCOB;

UCIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKALIU;

coOnronarh TpeOoBaHUSI OE30MACHOM SKCILTyaTallud TEXHUYECKUX CPENICTB
UH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTUH, COOII0JaTh CETEBOU
ATUKET, 0a30Bble HOPMBbI HH()OPMALMOHHOW STHUKM W HpaBa mpu padoTe ¢
IPUJIOKEHUSIMU Ha JIOOBIX ycTpoicTBax W B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTeruu MoBEJACHUS B CETH;

OPUMEHATh METOAbl MPO(UIAKTUKA HETaTMBHOIO BIMSHHUA CPEJACTB
UHPOPMALMOHHBIX U KOMMYHHKAIlMOHHBIX  TEXHOJOTMH Ha  3/0pOBbE
I10JIb30BATENS.

K xonimy oOydyenus B 8 kiacce y oOydaromierocs OyayT copMHUpOBaHbBI
CIIETYIOIINE YMCHHUS:

NOSICHIATh ~ HA  TPUMEpax  pasiuuus  MEXKIy  TMO3MIMOHHBIMA U
HEMO3UIMOHHBIMHU CUCTEMaMU CUHCIICHUS,



3alMChIBaTh W CpaBHUBATh MHenble yuciaa oT 0 mo 1024 B pazmumyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CyHucleHus (¢ ocHoBaHUsMHU 2, 8, 16), BBIOIHATH
apu(dmeTryecKue oneparuy HaJl HUMH;

pacKpbIBaTh CMBICI TOHSTUN «BBICKA3bIBAHUEY, «JIOTHYECKAs OIEepauusy,
«JIOTUYECKOE BBIPAKEHUEY;

3alHMChIBATH JIOTHYECKHE BBIPAXKEHUS C MCIOJIb30BAHUEM JU3IBIOHKIWH,
KOHBIOHKIIMM W OTPULIAHHS, ONPEAENATh WCTUHHOCTH JIOTMYECKUX BBIPAKECHUU,
€CJIM M3BECTHBI 3HAYEHMS] UCTUHHOCTU BXOISIIMX B HErO0 MEPEMEHHBIX, CTPOUTH
TaOJMIIBI UCTUHHOCTH JIJIsl JOTUYECKUX BBIPAKEHUN;

pacKpbIBaTh CMBICH TMOHATHI «HUCIOJHHUTEIDY, «AJITOPUTM», «IIPOTpaMMay,
MOHUMAs Pa3HUILY MEXAY YIOTpeOJCHHUEM 3TUX TEPMUHOB B OOBIIEHHOM peyu U B
uH(POpPMaATHKE;

OMUCHIBATh AJTOPUTM PEIICHUS 3a7aud Pa3IUYHbIMH CIIOCOOAMH, B TOM
YKClie B BUJIE OJIOK-CXEMBI;

COCTAaBJISITh, BBINIOJIHATH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE AJITOPUTMBbI
C HCIOJB30BAaHMEM BETBJICHHN M 1UKIOB IS YIPABICHUS HCIOIHUTEISMH,
TakuMu Kak Pob6ot, Uepemamika, UepTéxHUK;

UCIOJIb30BaTh KOHCTAaHThl U TEPEMEHHBbIE PA3JIMYHBIX THUIOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TAKXKE COAEPIKAUIUE UX BBIPAXKEHUS, UCIIOIb30BaATh
ONepaTop NPUCBANBAHUS;

UCIOJIB30BaTh MPH pa3pabOTKe MporpaMM JOTHYECKHe 3HAYCHHS, ONepaluu
Y BBIPAXKEHUS C HUMU;

aHAJM3UPOBATh MPEJI0KEHHBIE AITOPUTMBI, B TOM YUCJIE ONPEAENATh, KAKHE
pe3yJbTaThl BO3MOKHBI IPH 33JJaHHOM MHOKECTBE UCXO/IHBIX 3HAUYCHU;

co3JaBaTh W OTJIAKHUBaTh NOPOrpaMMbl HAa  OJHOM M3  SI3BIKOB
nporpammupoBaaus  (Python, C++, [Ilackanp, Java, C#, IlllxonpHbIN
AnroputMudecKkuid SI3bIK), peanu3ylollde HECIOXKHBbIE alrOpUTMbl 00PaOOTKU
YUCJIOBBIX JAHHBIX C HCIOJb30BAHUEM LIMKIOB W BETBICHUN, B TOM YHCIIE
peanu3yrone IpoBEpKy AEIMMOCTH OJHOrO LEJIOr0 Yucia Ha JAPYroe, IpOBEPKY
HATYpaJIbHOTO YKCIIa Ha MIPOCTOTY, BBIJAEICHUS (P U3 HATYPAITBLHOTO YUCIIA.

K xoniy oOydyenus B 9 kiacce y oOyyaromerocs OyayT copMHUpOBaHbBI
CIIeNYIONINEe YMEHUS:

pa30uBaTh 3a1add Ha TMOA3aJa4¥, COCTABJIATh, BBIMOIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOXKHBIE AJITOPUTMbl C MCIOJIb30BAHUEM BETBJICHHM, IIUKIOB U
BCIIOMOTATENbHBIX AJTOPUTMOB [IJISl YIPABJICHUS] UCHOJHUTEISIMU, TaKUMHU Kak
Po6ot, Uepenamka, UepTéxHUK;

COCTABJISITh M OTJIAXHUBATh MPOTPAMMBI, PEaTU3YIONINE TUIIOBBIC AJITOPUTMBI
00pabOTKM YHCIOBBIX TOCJICIOBATEIHPHOCTEH WM OJHOMEPHBIX UYHCIOBBIX
MacCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJMYECTBA 3JIEMEHTOB



C 3aJaHHBIMH CBOWCTBaMH) Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonpHbIll AnroputMudeckuid S3bIK);

pPacKphIBaTh CMBICT TOHATHA «MOJIEIbY, «MOJICITHPOBAHUE», OMPEIEIAThH
BUJIbI MOJIEJ€H, OLEHUBATH aJIEKBAaTHOCTb MOJEIH MOJCIHPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHMUS;

WCIIOJIB30BaTh Tpadbl W JEPEBbsl I MOJCIUPOBAHUS CHCTEM CETEBOU U
UEPAPXUUYECKOM CTPYKTYpPHI, HAXOAUTH KpaTUalIlnil myTh B rpade;

BBIOMpATH CIIOCOO MpeACTaBICHUS JaHHBIX B COOTBETCTBUM C MOCTABICHHON
3ajgadyeil  (TaOnuubl, CXeMmbl, TrpaduKd, AUArPaMMBbI) C  HCMOJb30BAHUEM
COOTBETCTBYIOIIMUX MTPOTPAMMHBIX CPEACTB 00OPAOOTKU JAHHBIX;

WCIIOJIB30BATh  DJICKTPOHHBIC TaONMMIBI i 00paOOTKM, aHamM3a |
BU3YyaJM3allM YHUCIIOBBIX JAHHBIX, B TOM YHCIE C BBIJICICHUEM JIUala3oHa
TaOJIMIIBI U YIOPSAJOUYMBAHUEM (COPTUPOBKOIA) €r0 3JIEMEHTOB;

CO3/71aBaTh U MPUMEHSTH B DJIEKTPOHHBIX Ta0IUIaX (GOPMYJIbI JIs1 pacyETOB C
WCIIOJIb30BAHUEM BCTPOCHHBIX apupMeTndecknx (yHKIUN (CyMMHpOBaHUE U
MOICU€T 3HAYCHUH, OTBEYAIOIINX 3aIaHHOMY YCIIOBHIO, CpeTHEE apu(hMeTHIeCKoe,
MONCK  MakCHMaJIbHOTO W MHUHUMAJIBHOTO  3HA4YCHUs),  aOCOJIFOTHOM,
OTHOCUTEJIbHOW, CMEIIAHHOW aJIpeCalliH;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAOJIMIBI JUIsI YMCIECHHOTO MOJICIMPOBAHUS B
MPOCTHIX 3a/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIacTeH;

WCIIOJIb30BAaTh ~ COBPEMEHHBIC  WHTEPHET-CEPBHCHI (B TOM  UHCIE
KOMMYHUKAIIMOHHBIE ~CEpPBHUCHI, O0O0JIayHble XpaHWUJUIIA JaHHBIX, OHJIAMH-
nporpaMmbl  (TEKCTOBbIE M TpaduyecKkue peaakTopbl, Cpeabl pa3padoTKu)) B
y4eOHOM ¥ TTOBCETHEBHOM JIESITEIHHOCTH;

NPUBOJUTh TIPUMEPHI HCIIONB30BAHUA TEOMH(DOPMAITMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYNAPCTBEHHBIX YCIYT, 00pa3oBaTeIbHBIX CEpBUCOB MHTepHEeTa B
y4eOHOM ¥ MOBCETHEBHOM JIEATEILHOCTH;

UCIOJIb30BaTh  pa3lIMyHble  CPEACTBAa  3allMThl  OT  BPEJAOHOCHOTO
MPOTrPaMMHOTO OOECredYeHHs, 3allUIIaTh MEePCOHAIBHYI0O WH(POPMAIUIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYIa M €Tr0 IMOCJICACTBHUI (pa3riamieHus, MOAMEHbI,
yTpaTbl MaHHBIX) C YyYETOM OCHOBHBIX TEXHOJOTHYECKUX H  COIMAJIBHO-
IICUXOJIOTUYECKNX  acCMEKTOB  HCMOJb30BaHMs ceth MHTepHer  (ceTeBas
aHOHMMHOCTb, IU(PPOBOH Ciell, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEJIOHOCHOTO KOJ1a);

pacrmo3HaBaTh MOMBITKA M MPEAYIIPEXKIATh BOBICUCHUE CEOST M OKPYKAFOIIIHNX
B JIECTPYKTHBHBIE U KpUMHUHaJIbHbIE (DOPMBI CETEBOM AKTMBHOCTH (B TOM YHCIIE
KHOEepOYIUIUHT, buIIuHr).
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Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /it P Konrpoabnsie | Ipakruueckn (udpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI e padoThbl
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
but6mmoreka [JOK
= CHCTEMEI CHHCIEHIT 6 ! hitps://m.edsoo.ru/7f418516
but6mmoreka [JOK
1.2 i 1
DJIeMEHTHI MaTEMATUYECKON JIOTUKU 6 hitps://m.cdsoo.ru/ 7418516
Hroro no pasgeny 12
Pazgen 2. AnroputMbl 1 NIPOrpaMMHpPOBaHUE
51 HcnonHuTenu n alnropuTMBsl. 10 1 Bubmuotexa [JOK
’ AJITOPUTMUYECKUE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bubnunoreka LIOK
2.2 F13bIK IPOrpaMMHUPOBAHHS ? https://m.edsoo.ru/7f418516
but6mmoreka [JOK
23 A3 AITOPHTMOE 2 https://m.edsoo.ru/7f418516
Uroro no pazgeny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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

9 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne /it Konrtpoannsie | TlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. ludgpoBasi rpaMOTHOCTH
bu6mmoreka [IOK
I'moGanbhas cets HTEpHET M cTpaTerun
1.1 . 3 https://m.edsoo.ru/7f41a7d
0€3011acHOro MOBEACHUS B HEH )
bu6mmoreka [IOK
1.2 Pabora B nH(OpMALIOHHOM IIPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7d
0
Hroro no pazgeny 6
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 MopnenupoBaHue Kak METOJl IO3HAHUS 8 1 https://m.edsoo.ru/7f41a7d
0
Hroro no pazgeny 8
Pa3nes 3. AropuT™Mbl M NpOrpaMMHpOBaHue
bu6mmoreka [IOK
3.1 Pa3zpaboTka anropuTMoB U IporpamMm 6 1 https://m.edsoo.ru/7f41a7d
0
bu6mmoreka [IOK
3.2 VYnpasnenue 2 https://m.edsoo.ru/7f41a7d

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

Hroro no pazneny

Pa3nen 4. UngopManoHHbIe TEXHOJIOTHH

bu6mmoreka [IOK
4.1 DJEeKTPOHHBIE TaOIHIIBI 10 https://m.edsoo.ru/7f41a7d
0
bu6mmoreka [IOK
WnpopmanoHHbIE TEXHOIOTHUU B
4.2 1 https://m.edsoo.ru/7f41a7d
COBPEMEHHOM OO0IIIEeCTBE 0
Hroro no pasgeny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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




HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoJsunyecTBo 4yacoB DJIeKTPOHHBIE
Jara
Ne uudgposbie
Tema ypoxka Kourpoabnbie | IlpakTuueckue | H3YIECHH
n/n Bcero o0pa3zoBaTte/ibHbIE
padoThbI padoThI |
pecypcsbl
Komnbrotep — yHHuBepcalibHOE
BBIYUCIIUTENILHOE YCTPOICTBO,
1 aboTarolee 1o rnporpamme 1 bubmorexa [IOK
P - POTP ' https://m.edsoo.ru/8a1521d2
TexHuka 0€30MaCHOCTH U MpaBuia
paboTHl HA KOMITBIOTEPE
) HcTopus u coBpeMEHHbIE 1 bu6muotexa [JOK
TEHICHIMU PA3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al523¢ee
[TporpammHuoe obecnieueHue
3 kommbloTepa. [IpaBoBast oxpaHa 1 bubamorexa [TOK
pa- 1p P https://m.edsoo.ru/8a152826
MporpamMM U JaHHBIX
4 ®aiinel ¥ nanku. OCHOBHEIC 1 bubmuoreka [JOK
orepauuu ¢ (aiiamMu U nankaMmu https://m.edsoo.ru/8al52a74
ApxuBanus 1aHHBIX.
5 Hcnonws3oBanne nporpaMm 1 bubmmorexa [TOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
6 KomnbrorepHbie BUPYCHI U | bubmmoreka [JOK
AHTUBUPYCHBIE TPOTPAMMBI https://m.edsoo.ru/8al52f74
7 Komnrerorepnslie cetu. [Tonck | bubmuorexa [JOK
nHdopmanuu B cetn HTEpHET https://m.edsoo.ru/8al53244
2 CepBHCHI UHTEPHET-KOMMYHHUKALIUH. 1 bu6nuorexa [JOK
CereBoii aTuket. CTpareruu https://m.edsoo.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

0€30I1aCHOT0 IIOBEAECHUS B

rpadUYECKUX TaHHBIX JJIs
pacTpoBOro U300paKEHUs

HNutepnere
bubmuoreka [IOK
9 14
HpOpMALIA 1 NAHHEIC https://m.eds00.ru/8a161966
but6mmorekxa [JOK
10 14
HQOPMAIHOHHEIE TPOLCCCEI https://m.edsoo.ru/8al61e2a
Pa3nooOpasue s3b1K0B U aJIhpaBUTOB.
11 EcrecTBennbie u hopmasibHbIC Bubmorexa HOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
JIBon4HBIN andaBuT.
12 [TpeobpazoBanue mobdoro andasuta Bubmorexa HOK
peobp https://m.edsoo.ru/8a162186
K IBOUYHOMY
[IpencraBneHue JaHHBIX B
13 K(f)MfIBIOTe e KaKHTeKCTOB B bubmorexa [IOK
P https://m.edsoo.ru/8al 62316
JTBOMYHOM aJihaBUTE
14 Enaunauns! usmepenus nadopmanuu bubnmoreka [JOK
W CKOPOCTH NE€pPEeIaun JaHHBIX https://m.edsoo.ru/8a16249c¢
KoaupoBanue TeKCTOB.
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE bubmorexa HOK
P p p https://m.edsoo0.ru/8a162510
KOJIbI
16 JlexonupoBaHue COOOIICHUH.
WudopmanroHHbIi 00BEM TEKCTa
17 [Mudposoe npencrasieHue bu6nuorexa [JOK
HETIPEPBIBHBIX TAHHBIX https://m.edsoo.ru/8a162848
KoaupoBanue npera. Ouenka
18 nH(pOpManMoOHHOTO 00BEMA bu6nuorexa [JOK

https://m.edsoo.ru/8al1629¢ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

but6mmoreka [JOK

19 K
OAMPOBATHE 3BYKA https://m.edsoo.ru/8a162b72
Pe3epBHbIil ypok «KoHTpoJsibHAs
20 abora no teme "lIpencrasnenue bubamorexa [TOK
P ne Hpel https://m.edsoo.ru/8al 62d02
uHpopmauu'"»
TekcToBbIe JOKYMEHTHI, UX BBOJ U
21 €1aKTH OBHaHI/I}e,l\L TEKCTOBOM " bubamorexa [TOK
ped P https://m.edsoo.ru/8al62e7e
nporeccope
” dopMaTHpOBaHNE TEKCTOBBIX bubmmoreka [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
23 ITapametpsl cTpanuibl. COUCKU U bu6muotexa [JOK
TaOTHITBI https://m.edsoo.ru/8a1632d4
24 BcraBka HETEKCTOBBIX 0OBEKTOB B bubmuoreka [JOK
TEKCTOBBIE IOKYMEHTBI https://m.edsoo.ru/8al1632d4
NuTennextyaibHble BO3SMOXXHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
O0001IeHrE U CUCTEMAaTU3ALIHs
26 3HaHu# 1o TeMe «TekcToBbIe bubmmorexa [TOK
https://m.edsoo.ru/8a1635¢2
JOKYMEHTBD»
7 I'paduueckuii pexaktop. PactpoBsie bu6nuoreka [JOK
PUCYHKH https://m.edsoo.ru/8a163874
)3 Omneparuu peIaKTUPOBAHUS bubnmoreka [JOK
rpaguIecKkux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bubnunoreka LIOK
29 B
CKTOpHas rpaguia https://m.edsoo.ru/8a163b30
30 O06o001IeHne U cCucTeMaTU3aIHs bubmuoreka [IOK

3HaHuil o Teme «KommproTepHas

https://m.edsoo.ru/8al16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpaduka». [IpoBepounas padora /
Bcepoccuiickas npoepoyHas
paborta

PesepBHeiit ypok. O600ICHHE 1

31 CUCTEMaTH3aIUs 3HAHHUH / | bubmuoreka [IOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/8a164828
paborta

10 [ToaroroBka MyabTUMEIUNHBIX 1 bubnunoreka LIOK
Mpe3eHTalMI https://m.edsoo.ru/8a1642c4

o0aBieHUE HA clIaid

33 f HOBU3VAITBHBIX fHHbIX 1 Bubmorexa LOK

YA M A ’ https://m.edsoo.ru/8al164472
aHUMAIIIH U TUTIEPCCHLIOK
O00011IeHIE U CUCTEMATHU3ALIS
34 3HaHUH 110 TeMe «MyIbTUMENUNHEIE 1 bubnnorexa LOK
Y A https://m.edsoo.ru/8al164652
MIpEe3EHTAIII
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoxka Kourpoabubie | IlpakTuueckue | H3YIECHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
| Heno3unnoHHbIe ¥ TO3UITMOHHBIE 1 bubmuoreka [JOK
CHUCTEMBbI CUUCIICHUSI https://m.edsoo.ru/8al1649¢0
2 PasBepnytas popma 3anucu yrcia 1 Brubmrorexa LIOK
pHYT P https://m.edsoo.ru/8al 64ba2
JIBonmuHas cucTeMa CUMCIICHUS.
3 Apudmerndeckre onepaluu B 1 Brbmrorexa LIOK
p . patl https://m.edsoo.ru/8a164d96
JIIBOMYHOM CUCTEME CUHUCIIEHUSI
4 BoceMepuuHasa cucteMa CUHCICHUS 1 bubmmorera [IOK
P https://m.edsoo.ru/8a165296
5 [llecTHaauarepuyHas cuctema 1 bu6muorexa [JOK
CUMCJICHUS https://m.edsoo.ru/8a16549¢
O00011IeH1E U CUCTEMATHU3ALIS
6 3HaHUH 110 TeMe «CHucTeMBI 1 bubnnorexa LOK
https://m.edsoo.ru/8al6564c¢
CUHCIIEHUS)
7 Jloruueckue BHICKA3bIBAaHUS 1 bubnnorexa LOK
https://m.edsoo.ru/8al657fa
2 Jlormueckue onepanuu «u», «AJIN», 1 but6mmoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 Onpenenenre HICTUHHOCTH 1 bu6nuorexa [JOK
COCTABHOI'O BBICKAa3bIBaHUSI https://m.edsoo.ru/8al165¢f0
10 TaOnuuesl ICTUHHOCTH 1



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

11

Jloruueckue »JIEMEHTEI

but6mmoreka [JOK
https://m.edsoo.ru/8al165e¢94

KontponbHas paboTa nmo teme

. but6mmoreka [JOK
12 «ONEeMEHThl MATEMATHYECKOMN
https://m.edsoo.ru/8al78c38
JIOTUKU»
13 [TonsiTre anroputma. Mcnonuurenu bubnmoreka [JOK
aJIrOpUTMOB https://m.edsoo.ru/8a17949¢
14 CgoiicTBa anroputma. CiocoObt bubnmoreka [JOK
3aIIMCH AIITOPUTMA https://m.edsoo.ru/8a179606
15 AnroputMHuuecKasi KOHCTPYKITUS
«crenoBaHuey. JINHEWHBIN aIrOpUT™M
AnroputMHuuecKasi KOHCTPYKITUS
16 «BETBJICHUEY: MOJIHASL U HETIOJIHAS
(hopMbI
17 AJIropuTMHAYECKasi KOHCTPYKIUS bu6nuorexa [JOK
«IIOBTOPEHUEY https://m.edsoo.ru/8a17998a
18 dopManpHOE UCTIOJTHEHUE bubnmoreka [JOK
anropurMma https://m.edsoo.ru/8al79aac
Pa3paboTka HECTOKHBIX aITOPUTMOB
19 C UCIOJb30BAHUEM ITUKIIOB JIJIS bubmuoreka [IOK
ynpaieHus: GopMaIbHbIMU https://m.edsoo.ru/8al79%e1c
VCIIOJTHUTEIISIMU
Pa3paboTka HECTOKHBIX aITOPUTMOB
20 C UCIIOJB30BAaHUEM ITUKIIOB U bubmuoreka [IOK
BETBJICHUM JIJI YIIPaBJICHUS https://m.edsoo.ru/8al79%¢1c
(dbopManbHBIMU UCTIOTHUTENSAMU
but6mmoreka [JOK
21 BrinosiHeHnE anropuTMoB

https://m.edsoo.ru/8al7a06a



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

O0001IeHrEe U CHUCTEMAaTU3ALIHS
3HaHuH 110 TeMe «VICIIoTHUTENN U

bubnunorexa LIOK

22
AITOPUTMBI. AJITOPUTMUYECKHUE https://m.edsoo.ru/8al7al8c
KOHCTPYKLIUK»
” S3bIk iporpammupoBanus. Cucrema
MIPOrPaMMHUPOBAHUS
24 [Tepemennsie. Oneparop
MIPUCBAUBAHUS
75 IIporpammupoBaHue JIMHEHHBIX
ITOPUTMOB
26 Pa3paboTtka nporpamm, cosiepkaniux
OMepaTop BETBICHUS
27 JnanoroBasi oTjiaika MporpamMm
28 uxn ¢ ycnosuem
bubnunoreka LIOK
29 HKJI C TIEPEMEHHOM
1 p https://m.edsoo.ru/8al7ac4a
bubnunoreka LIOK
30 O6paboTka CUMBOJIBHBIX TAHHBIX
p o https://m.edsoo.ru/8al7ad6c
O0001IeHrE U CUCTEMAaTU3 AN
3HAHUM MO Teme «SI3bIK
31 nporpammupoBanus» [IpoBepounas bubmorexa [IOK
porp p . poBep https://m.edsoo.ru/8al 7ae8e
pabora / Bcepoccuiickas
npoBepoyHas paboTa
PeseprubIil ypok. O60011eHIE 1
1 cHUCTeMaTu3alys 3HaHUI U yMEHUI bubmuoreka [JOK
1o Kypcy unpopmaruku 8§ kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas npoBepouHast pabota
33 Ananu3 anroputmoB. OnpeneneHue bubmuoreka [JOK



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

BO3MOXXHBIX PE3YJIbTaTOB PaOOTHI
aJIrOpUTMa MpHU 3aJaHHOM
MHO’KECTBE BXOHBIX JaHHBIX

https://m.edsoo.ru/8al 7afa6

AHanu3 anroputmoB. OnpeneneHue
34 BO3MOKHBIX BXOJIHBIX JTAaHHBIX,
MIPUBOIAIINX K TAaHHOMY Pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/8a17afa6

9 KJIACC

Kosun4yecTBo 4yacos DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Kourpoabubie | IlpakTuueckue | H3YIECHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl
| I'mo6anwsHas cerb UnTEpHET. IP- 1 bu6nuorexa [JOK
azpeca y310B. bosbiire nanHbie https://m.edsoo.ru/8al17b578
but6mmoreka [JOK
2 Nudopmanmonnas 6e3omacHoc 1
HpopmaimoHHas HAcHoeTh https://m.eds00.ru/8al17b690
VYyer noHsATHS 00 HHPOPMALMOHHOM
3 0€30MMacCHOCTH MPH CO3/IaHUHU 1 bu6nuorexa [JOK
KOMIUIEKCHBIX HH(OPMAITMOHHBIX https://m.edsoo.ru/8al7b7be
00BEKTOB B BUIE BEO-CTpaHUIL
4 Bupl e TenbHOCTH B CETH 1 bubmuoreka [JOK
Hurepuer https://m.edsoo.ru/8al 7b8e8
O0avHbIe TEXHOJOTHH.
5 Hcnonp3oBanue onnaiH-opuca s 1 Brbmrorexa LIOK
A https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O00011eHNEe U CUCTEMATU3 AL
3HaHWI Mo TeMaM «I JTobabHast CeTh
6 WNHTepHeT U cTpaTerun 6€30MacHOTo 1 bubamorexa [TOK
p pv https://m.edsoo.ru/8al17bb36
MIOBEIEHNS B Hel», «PadoTa B
UH(OPMALIMOHHOM IIPOCTPAHCTBE»
7 Mogenu u MoaeIupoBaHue. 1 bu6nuorexa [JOK
Knaccudpukannu moaeneit https://m.edsoo.ru/8al7be06
but6mmoreka [JOK
8 Tab € MojIe 1
JIMHAHBIC MOACIH https://m.edsoo.ru/8al7c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Pa3zpaboTka ogqHOTaOIMYHON Oa3bl

9 naHHbIX. CoCcTaBJIEHUE 3alIPOCOB K
0a3e IaHHBIX
I'pad. Becosas matpuiia rpada.
JlmHa TIyTH MEXKTy BEpIIMHAMH
10 rpada. Beraucnenue koaudyecTra
MyTel B HAITPaBJICHHOM
aIMKJINYECKOM rpade
1 Hepero. [Tepebop BapuaHTOB ¢
MTOMOIIIBIO JIepeBa
12 MaremaTtndeckoe MOAEIIMPOBAHNE bubmorexa LOK
AP https://m.edsoo.ru/8al7¢392
13 OTanbl KOMIIBIOTEPHOTO bubnmoreka [JOK
MO/JIEIIMPOBAHUS https://m.edsoo.ru/8al7c4aa
O0001IeH1E U CHUCTEMATH3AIINS
14 3HaHuil. KoHntponpHas padora 1o bubnmoreka [JOK
teme «MoJilenmupoBaHUe KaK METO/T https://m.edsoo.ru/8al7¢9c8
MMO3HAHUS
Pa30uenne 3amaun Ha mOA3a0auH.
CocrtaBieHue airopuTMOB U
15 MIPOrpaMM C UCIIOJIB30BaHIEM bubmorexa LIOK
porp o https://m.edsoo.ru/8al7cb12
BETBJIEHUH, [IUKJIOB U
BCIIOMOTaTEJIbHBIX AITOPUTMOB
16 OnHoMepHEIE MAaCCUBEI bubnnorexa LOK
p https://m.edsoo.ru/8al7cc3e
17 TumnoBklie anropuT™MBI 00PaObOTKH bu6nuorexa [JOK
MAacCCHUBOB https://m.edsoo.ru/8al7¢d60
18 CopTHpoBKa MaccuBa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

but6mmoreka [JOK

19 O6pab
pabOTKA TOTOKA MAHHPIX https://m.edsoo.ru/8al17d01c
O00011eHNEe U CUCTEMATU3AIS
20 3HaHuil. KonTpoipHas padora mo bubnuorexa [JOK
teme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7d1ca
porpamMmm»
)1 VYnpasnenue. Curnan. O6paTHas bu6nuorexa [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
but6mmoreka [JOK
22 Po6
ODOTHIMPOBAHHBIC CHCTEMBI https://m.edsoo.ru/8a17d602
DNeKTpOHHBIE TaOIUIIBI. THITBI
23 AHHBIX B AUYEHKaX JEKTPOHHOMU Bubmorexa HOK
s p https://m.edsoo.ru/8a17d710
TaOJIHIIBI
24 PenaktupoBanue u bu6nuoreka [JOK
dbopmaTrpoBaHHe TaOIHUI] https://m.edsoo.ru/8al7d832
Berpoennsbie KIMH JUTSI TIOUCKA
25 MaKI(:I/IM a RTIZ:HE aﬂ CYMMBI U bubmorexa [TOK
yMa, ymd, CyMm https://m.edsoo.ru/8a17d990
CpemHero apupmMeTHIECKOro
26 CoptupoBKa U PUIbTpAIHs JaHHBIX bubmmoreka [JOK
B BBIJIEJIEHHOM JHaria3oHe https://m.edsoo.ru/8al17db70
7 [TocTpoenne quarpamm u rpaduKoB bu6nuoreka [JOK
B DJICKTPOHHBIX Ta0IHIIAX https://m.edsoo.ru/8al7e08e
73 OtHOcuTeIbHAs, a0COTIOTHAS U bubmuoreka [JOK
CMelllaHHas agpecanus https://m.edsoo.ru/8al7e2b4
”9 YcnoBHBIE BEIYUCIICHHUS B bubmuoreka [JOK
AJIEKTPOHHBIX TaOJIMIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka OoNbIINX HAOOPOB bubnmoreka [JOK

MaHHBIX

https://m.edsoo.ru/8al7e87¢c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31 YucieHHOEe MOAEIIUPOBAHUE B | bubnmoreka [JOK
AJICKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7eaca
O0001IIeHNE U CUCTEMATU3ALUS

. bubmuorexa [JOK
32 3HaHMUMU 10 TeMe «DJIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Posp nHMOpPMAIINOHHBIX
33 TGXHOHO(II“)HfI: B ua3BI/ITI/II/I 3KOHOMUKH 1 Bubmorexa LOK
p https://m.edsoo.ru/8al7ed54
MUpa, CTPaHbl, pErHOHA
PesepBurlii ypok. O0001IEHNE 1
34 CHCTEMaTmZp usg I/ITorc?lioe 1 bubnnorexa LOK
- https://m.edsoo.ru/8al 7eeb¢
MOBTOPEHUE
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT0 00111er0 00pa30BaHus

1

ITo Teme «lludpoBast r(paMOTHOCTHY

1.1

[ToscHsATh Ha  mpuMepax CMBICH  TOHATUH  «HH(MOpPMALUIY,
«uH(OpPMAIMOHHBIH Tpoleccy, «o0padboTka HHPOPMAITUN, «XpaHEHHE

nHpopManuny, «mepeaada HHPOpMaIum»

1.2

[IpuBoIUTE MpHUMEpHl COBPEMEHHBIX YCTPONCTB XpaHEHHs U Nepeaaun

uH(pOpMaINHY, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKU

1.3

[Tonygatb W WCHONB30BaTh HMHPOPMALHUIO O XapaKTEPHCTUKAX
MIEPCOHAIBPHOTO KOMITBIOTEPA U €r0 OCHOBHBIX dJIEMEHTaX (Tporeccop,
olepaTuBHAs TMaMATh, JOJTOBPEMEHHAs MaMsATh, yCTPOMCTBa BBOAA-

BBIBOJIA)

1.4

CoOTHOCUTH XapaKTEPUCTUKH KOMIBIOTEPA C 3aja4aMi, PEIIaeMbIMH C

€ro NIOMOIIIBIO

1.5

OpueHTHpPOBaTECS B UEPAPXUUECKOH CTPYKType (aillioBol cHCTEMBI
(3amuceIBaTh ToJIHOE MM (paiina (katanora), myTh K (aitry (kataiory)
M0 WMEIOMIEMYCSl ONUCaHUIO0 (DAIIOBOM CTPYKTYphl HEKOTOPOTO

MH(POPMAITMOHHOTO HOCHUTEJIS )

1.6

PabGorates ¢ (aitioBoi cHCTEMOW TEPCOHATBHOTO KOMIThIOTEpA C
UCIOJIb30BaHMEM Tpaduueckoro uHTepderica: co3naBars (KOMUPOBATH,
nepeMenaTh, MeperuMEHOBBIBATh, YIAIATh U apXUBHUPOBATh (Halliibl H

KaTaJoru, UCI0JIb30BaTh AaHTUBUPYCHYIO IPOrpamMmy)

1.7

Uckare uHpopmammio B MHTEpHETE (B TOM YHCIE IO KIIOYEBBIM
ClIOBaM, MO H300payeHHI0), KPUTHUECKU OTHOCHUTHCA K HalJeHHOU
uH(OpMaIUK, OCO3HABAaTh OMACHOCTHh JJsi JIMYHOCTH U O0IIecTBa
pacnpocTpaHeHUs BpEIOHOCHOW HH(OpMalMK, B TOM YHCIE

9KCTPEMHMCTCKOIO U TEPPOPUCTHUECKOIO XapaKTepa




1.8

[ToHUMAaTH CTPYKTYpPY aipecoB BeO-pecypcoB

1.9

Hcnonbs30BaTh COBPEMEHHBIE CEPBUCHI NHTEPHET-KOMMYHUKALIUI

1.10

CoOnronate TpeOoBaHMA O€30MACHOM SKCIUTyaTallMd TEXHUYECKHX
cpencTs HMH(GOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH,
cOOJII0IaTh CETEeBOM 3TUKET, 6a30Bble HOPMbI HH(POPMALMOHHON 3TUKU
U TIpaBa Ipu paboTe C NMPHIOKEHUSIMH Ha JIIOOBIX YCTPOMCTBaX M B

WuTepHere, BHIOMpATh O€30MacHbIe CTPaTerny MOBECHUS B CETH

[TpuMeHsSITh METOJBI MPO(PIIAKTUKUA HETaTUBHOTO BIUSHUS CPEJICTB
MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTHI Ha 370pOBbE

I1OJIB30BaTCIIA

ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKID)

2.1

KoaupoBaTh U AeKOIUPOBATH COOOIICHUS IO 3aJaHHBIM IPABUIIAM,
JIEeMOHCTPHPOBATh TIOHUMAHHE OCHOBHBIX NPUHIIUIIOB KOJIUPOBAHHUS

uHpOpMALUU PAa3TUYHON IPUPOIBI (TEKCTOBOM, rpadMuecKoi, ayaro-)

2.2

CpaBHuBaTh UIMHBI COOOIICHWM, 3alMCAHHBIX B  Pa3IHYHBIX
andasuTax, onepupoBaTh EAMHUIIAMU HW3MEpeHUs MH(POPMAIMOHHOTO

00bEMa M CKOPOCTH TIepeauul TaHHBIX

23

OneHuBaTh M CpaBHUBATh pa3Mepbl TEKCTOBBIX, TI'paUUYECKUX,

3BYKOBBIX (paityioB 1 BuIe0(hanIoB

ITo Teme «MHpOpMALIMOHHBIE TEXHOJIOTHUN

3.1

[IpeacraBnsaTe  pe3yapTaThl  CBOEHM  JEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUNHBIX TPE3CHTAIUN

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTarTa

IIpoBepsiemble NpeIMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme «TeopeTrdeckue OCHOBBI HH(POPMATHKI

1.1

[losicHsaTh Ha mpUMepax pa3Iuyusl MeEXAYy MO3UIUOHHBIMH U

HCIIO3UIITMOHHBIMU CUCTEMaMU CUHCIICHUA

1.2

3anuchiBaTh U CpaBHMBATh Leible yucna oT 0 no 1024 B pasnnyHbix

MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHusiMu 2, 8, 16),




BBINOJIHATH apu(METUYECKHE OTepallii HaJl HUIMU

1.3

PaCKpBIBaTB CMBICJI MMOHATHH «BBICKA3bIBAHUC), «(JIOru4yccKasd

OoIncpanus», «I0ru4€CKOC BEIPAKCHUCH

1.4

3anuceIBaTh JIOTHYECKHE BBIPpAXXCHUSA C UCITIOJIB30BAHUEM JU3BIOHKIIUH,
KOHBIOHKIOWU HW OTpHULAHUA, ONPCACTIATH HCTUHHOCTL JIOTHYCCKUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA WCTUHHOCTU BXOIAIIMX B HETO
MNEpCMCHHBIX, CTPOUTH TaGJII/II_IBI HUCTUHHOCTH JJId JIOTHYCCKHX

BBIPAKECHU I

[To Teme «AJITOPUTMBI U TPOTPAMMHUPOBAHUEY

2.1

PackpeiBaTh  CMBICH  TOHATHUM  «UCIHOJIHUTENB»,  «AJITOPUTM,
«IporpamMmay, TIOHHUMas pa3HUIy MEXIYy YIOTpeOJIeHUEM ATHUX

TEPMHUHOB B OOBIJICHHON peur U B UHPOpMATHUKE

2.2

OnuceiBaTh aNIrOpUTM pEHICHUs 3aadd Pa3jIMuHbIMH CIIOCOOaMH, B

TOM 4HUCJIC B BUJC OJI0K-CXEMBI

23

CocTaBiATh, BBIOJHATH BPYYHYIO U HAa KOMIIBIOTEPE HECIOKHBIE
QJITOPUTMBI C UCIOJB30BAHUEM BETBICHUM M LIUKIIOB ISl yIPaBJICHUS

HUCIIOJTHUTCIIIMU

24

Hcmonp30BaTh KOHCTaHTBI U NEPpCMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘II/ICJ'IOBI)IX, JJOTHYECKHX, CI/IMBOJ'II)HI)IX), a TaKXE COACpKaAIIUC HUX

BBIPAKECHM S, UCIIOJIb30BATh OIEPaTOp IPUCBAUBAHUS

2.5

Hcnonb3oBath mpu pa3paboTKe NPOrpaMM JIOTUYECKHE 3HAYCHHS,

OII€pali U BBIPpAXCHUSA C HUMU

2.6

AHaJ'II/IBI/IpOBaTB MPEATIOKEHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPEACTIATD,
KaKuC pe3yJibTaTbl BO3MOJKHBI MPU 3aJaHHOM MHOXCCTBC HCXOJHBIX

3Ha4YEeHU I

2.7

CozpmaBaTh M OTJ@XHUBATh NPOrpaMMbl Ha OJHOM M3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMuyeckuii SI3bIK), pearu3yrolue HECIOXKHBIE alTOPUTMBbI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIOJB30BAHMEM IHKJIOB H
BETBJICHUII, B TOM YHCJIE pealu3yIolue IPOBEPKY JETUMOCTH OJHOTO
LIEJIOT0 YKCJIa Ha IPYroe, IPOBEPKY HATYPAJIbHOI'O YKCIa Ha MPOCTOTY,

BbIIETICHUS LIU(P U3 HATYypaIbHOTO YKCIa

9 KIIACCA




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme «I{upoBas rpaMOTHOCTH

1.1

Hcnonb30BaTh COBpPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM 4YHCIE
KOMMYHHUKAI[IOHHBIE ~CEPBHUCHI, OO0JIAYHble XpaHWIUINA JaHHBIX,
OHJIAMH-TIPOTpaMMBbl (TEKCTOBBIE M TpadUyecKre peaaKkTOphl, CPEbl

pa3paboTKM) B yueOHOM ¥ MTOBCETHEBHOM NESATEIHOCTH

1.2

[IpuBomuTe  mpuUMEpHl  HCMOJNB30BAHHUS  TeOMH(OPMALMOHHBIX
CEpBHCOB, CEPBHCOB TOCYIApCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

cepBucoB lMaTepHeTa B yueOHOUM M MOBCETHEBHOM NIEATETLHOCTH

1.3

Hcmonp30BaTh pasziaM4HbIE CPEACTBA 3AIIUTHl OT BPEJIOHOCHOTO
IPOrPaMMHOT0 00eCIIeUeHus, 3aIUIIaTh IePCOHATBHYIO HHPOPMAIIUIO
OT  HECAaHKIMOHMUPOBAHHOTO  JOCTyma W  €ro  IOCIEeACTBHH
(pasrnamieHusi, TOIMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTWYECKUX W COIHAJIBHO-TICUXOJOTHYECKUX  ACIEKTOB
UCTOJb30BaHUsl ceTu MHTepHeT (cereBas aHOHMMHOCTb, IH(PPOBOI
crlel, AayTeHTUYHOCTh  CyOBEKTOB M PECypcoB,  OINACHOCTh

BpPEJIOHOCHOT'O KOJ1a)

1.4

Pacnio3HaBaTh MOMBITKM M NPEAYNpPEXJaTh BOBJIEYEHHE ce0s U
OKpPYXaIOIIUX B JECTPYKTHBHBbIE U KPUMHHAJIbHBIE (DOPMBI CETeBOU

aKTUBHOCTH (B TOM 4ucIie KHOepOyJUIMHT, (DUIITMHT)

ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKID)

2.1

PackppiBath  CMBICT  TOHATHA  «MOJEIB»,  «MOJEIUPOBAHUEY,
ONpeAeNsITh BHUIbI MOJEJIEH, OLEHHBATh AaJEKBAaTHOCTb MOJIEIH

MOJICTTUPYEMOMY OOBEKTY U IENISIM MOJACITUPOBAHUS

2.2

Hcnonb3oBathk rpadbl U JepeBbs ISl MOJCTUPOBAHMS CHCTEM CETeBOM

Y MepapXUUYECKON CTPYKTYPHI, HAXOJAUTh KpaTYalIliuii MyTh B Tpade

[To Teme «AJITOPUTMBI U TPOTPAMMHUPOBAHUEY

3.1

PazouBath 3aaa4d Ha mnoasanaadyuv, COCTABJIATH, BBIIIOJIHATH BPYYHYIO U
Ha  KOMIIBIOTCPEC  HCCJIIOKHBLIC  aJITOPUTMBL C  HCIIOJIB30BAHHUEM
BGTBHCHHﬁ, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB IJId YIpPaBJICHUA

HUCIIOJTHUTCIIIMU
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CocTaBidATh M OTJIAXHMBATh NPOTPaMMBbl, pPEATU3YIOLIME TUIIOBBIE




QITOPUTMBI  00pabOTKM  YHCIOBBIX  IMOCJIENOBATENLHOCTEH WM
OJTHOMEPHBIX YHCIOBBIX MAaCCHUBOB (ITOMCK MaKCHMyMOB, MHHUMYMOB,
CYMMBI WKW KOJIMYECTBA 3JICMCHTOB C 3aJaHHBIMU CBOﬁCTBaMH) Ha
OJIHOM M3 s3bIKOB TporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIxonbHBIN ANrOpUTMHYECKUH S3BIK)

ITo Teme «MHpOpPMAITMOHHBIE TEXHOIOTHI

4.1

BeiOupate cmoco® mpencTaBieHHs JAHHBIX B COOTBETCTBUU C
MMOCTaBJICHHOM 3amaveil (TaONHIlbl, CXeMbl, TpauKHU, JUArpaMMBI) C
HUCITIOJIB30BaHUEM COOTBCTCTBYIOIIIHUX MMpOorpaMMHBIX CpCACTB

00pabOTKHU TaHHBIX

4.2

Hcnonp30BaTh 2JIEKTPOHHBIE TaOJMIBI 1T OOpaOOTKH, aHamu3a |
BI/ISyaJII/IBaI_H/II/I YUCJIOBBIX JaHHBIX, B TOM 4YHCJIEC C BBIACICHUCM
TUana3oHa TaONHIBl W yINOPSAOYMBAHHEM (COPTHUPOBKOI) €ro

9JICMCHTOB

4.3

CoznmaBaTh M TPUMEHSATH B JJIEKTPOHHBIX TaOMUIAX (OPMYIBI IS
pPacy€ToB C MCIOJBb30BAaHUEM BCTPOCHHBIX apu(MeTHUeCKUX (PyHKITUH
(cymMmmHpoBaHME U TOACYET 3HAYEHHM, OTBEYAIOLIUX 3aJaHHOMY
YCIIOBHIO, cpenHee apudMeTHYecKoe, TOUCK MaKCUMaJIbHOTO |
MHUHHMMAJIBHOTO 3HAYCHHMS ), AOCOTIOTHOM, OTHOCUTEIBHOM, CMEIIaHHOM

aJipecaryu

44

Hcmons3oBaTh OJICKTPOHHBIC Ta6J'II/II_[I)I JIIA YHUCJIICHHOT'O

MOZICIIMPOBAHUS B ITPOCTHIX 3aJavdax U3 Pa3HBIX NPCAMETHBIX oOacreit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

[udposasi rpaMOTHOCTH

1.1

Komnbrorep — yHuBepcalibHOE BBIYUCIUTEIBHOE YCTPOMCTBO, padoTaroliee Mo
nporpamMme. THUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI,  CYNEPKOMITbIOTEpPhl.  MoOuIbHBIE  ycTpoiicTBa.  TexHHKa

0€30MacHOCTH U MpaBuiia paboThl HA KOMIIBIOTEpE

1.2

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa W HUX Ha3Hauenuwe. I[Ipoueccop.
OnepartvBHasT W JOJTOBPEMEHHasi MaMsTh. Y CTPOHCTBAa BBOJa W BBIBOJA.
CeHCOpHBII BBOJ, 1aTYMKU MOOWIIBHBIX YCTPOHCTB, CpelCcTBa OMOMETPUYECKOH

ayTeHTH(UKAITII

1.3

HcTtopusi pa3BuTus KOMIIBIOTEPOB M MporpammHoro obecrneueHus. [lokoneHus
KOMIIbIOTepOB.  COBpEMEHHbIE  TEHICHIMM  PAa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrorepsl. [lapamienbabie BeuucieHus. [lepcoHanbHbIi KOMIBIOTED.
IIpoueccop ¥ €ro XapakTepUCTHKM (TAaKTOBas 4acToTa, pPa3psIHOCTD).
OneparuBHas namsTh. [lonroBpemMeHHas naMsTh. Y CTpOMCTBa BBOJAA U BBHIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MaMATh KOMIBIOTEpa, )KECTKUHM TUCK U
TBEPAOTENbHBI HAKOMUTEb, IMOCTOSHHAS NaMsITh CMapTPOHA) M CKOPOCTh

AOCTYIIAa IJIA pa3JIMYHbIX BUAOB HOCHUTEIeH

1.4

[IporpaMmmHoOe  obecrmeueHue  KommbioTepa. [IpukiamHoe  mporpaMMHOE
obecrieueHue. CuctemHoe MIPOrpaMMHOE obecrieueHue. Cuctemsl
nporpammupoBanus. IIpaBoBasg oxpaHa mporpaMm M JaHHBIX. becruiatHele u

yCIIOBHO-OecIuiaTHbIe TporpaMMbl. CBOOOIHOE IPOTPaMMHOE 0OeCTICUeHHE

1.5

@aiinel 1 nmanku (katanoru). Tumbl ¢ainos. CBoiicTBa (ailyioB. XapakTepHbIC
pa3Mepsl (aiiioB pa3NMYHBIX TUIOB (CTpaHUIA TEKCTa, JIEKTPOHHAS KHUTA,

dboTorpadus, 3anUCh IECHU, BUIACOKIIHII, ITOTHOMETPAXKHBIN (PUITHM)

1.6

[Tpunnuner moctpoenus (QaitmoBeix cucreMm. I[lomHoe wums daiina (mankw,

karanora). [TyTe k ¢aitny (nmanke, karanory)

1.7

daiinoBelii MeHekep. Pabora ¢ daiinamu u mankamu (KaTtajgoramu): CO3JaHHe,

KOIMPOBaHUE, MepeMellleHne, NMeperMEeHOBaHne U yaaneHue ¢aillioB M mamox




(xaranoroB). [Touck (aiinoB cpeacTBaMu ONEPaMOHHON CUCTEMBI

1.8

ApxuBanus nanHbiX. Mcnonap30BaHue NporpaMM-apXxuBaTOpOB

1.9

KomMmnbproTepHbie BUPYCHI M IpYrUe€ BPEIOHOCHBIE Mporpammsl. IIporpammer s

3alUTHI OT BUPYCOB

1.10

OO0bennHEeHNE KOMITbIOTEPOB B ceTh. CeTh MHTepHeT. BeO-cTpanura, BeO-cailT.
Crpykrypa angpecoB BeO-pecypcoB. bpaysep. I[louckoBeie cuctemsl. I[lonck
nH(pOpMallMd TO KIIOYEBBIM CJIOBaM M MO u300paxeHuto. JlocToBepHOCTH

uHpopManuu, norydeHHol u3 MHTepuera

1.11

CoBpeMeHHbIE CEpBUCH HUHTEPHET-KOMMYHHUKAIUI

1.12

CerteBoii 3THKET, 6a30BbIe HOPMBI MH(OPMAIIMOHHOW 3TUKHU U IpaBa Mpu padorte

B cetu MHTepHeT. CTpaTernn Oe3omacHOro nmoseneHus B IHTepHeTE

TeopeTnueckre OCHOBBI HHPOPMATUKU

2.1

Nudopmanust — 0JHO U3 OCHOBHBIX MOHATHH COBpeMeHHOUN Hayku. MHpopmarms
KakK CBCIACHUS, MPCAHAZHAUCHHLIC JIs1I BOCHPUATHA YCIOBCKOM, U I/IH(bOpMaI_[I/IH

KakK JaHHBIE, KOTOPBIE MOTYT OBITh 00Pa0OTaHBl ABTOMATH3UPOBAHHON CUCTEMOM

2.2

JIMCKpPETHOCTh JaHHBIX. BO3MOKHOCTH ONMCAHUSA HENPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C TOMOIIBIO JUCKPETHBIX JNaHHBIX. MHpOpManuoHHbIe MPOLECCH —

MPOLIECCHI, CBA3aHHBIE C XPAaHEHHUEM, IIPeoOpa30BaHUEM U Mepeaayeii TaHHbIX
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CumBon. Andasut. MomHocTh andasuta. PaznooOpasue s3bIK0B U andaBUTOB.
EcrectBenHble u (opManbHble S3BIKH. AJ(ABUT TEKCTOB Ha PYCCKOM S3BIKE.
JBonunsnii andasut. KonmuecTBO BCEBO3ZMOKHBIX CIIOB (KOJOBBIX KOMOWHAIIHA)
¢uKcHpOBaHHOM UIMHBI B JBoWYHOM andasute. IlpeoOpasoBanue mr000T0
andasuTa K ABOMYHOMY. KONM4ecTBO pa3MiHBIX CIIOB (PMKCHPOBAHHOM JJIMHEI B

andaBuTe onpeAenEHHON MOIITHOCTH

24

KoaupoBanue cMMBOJIOB OJTHOTO aj(aBUTa C MOMOIIBIO KOJOBBIX CJIOB B JPyroM

andasuTe, KOJOBas TAOJINIIA, TEKOTUPOBAHUE

2.5

JBonunbiii koxa. IlpencraBieHue MOaHHBIX B KOMIIBIOTEpE KakK TEKCTOB B

JBOMYHOM ali(haBUTe

2.6

NudopmanronHslii 00bEM TaHHBIX. BUT — MUHUMaIbHAs €IUHUIA KOJIHMYECTBA

nH(popManuu — IBOUYHBIN pa3psia. bailT, kunoOalT, MmeradanT, rurabanT

2.7

CkopocTh Tepemaud JaHHBIX. EJAWHUIBI CKOPOCTH Tepenayd  JTaHHBIX.

Hckaxenue nH(GopMaIuu rnpu nepeaayue

2.8

KoaupoBanue texcroB. PaBHoMmepHbIli kon. HepaBHomepusiii kogn. Koanpoka




ASCII. Bocemubutasie konupoBku. Ilonstue o xoxupoBkax UNICODE.
JlekogupoBaHWe  COOOIIEHWH  C  HWCIOJIb30BAaHUEM  PaBHOMEPHOTO |

HepaBHOMEpHOTo Koja. H(popmMamoHHbIi 00bEM TeKkcTa

OOmiee mnpencrtaBieHHe O LUGPOBOM MPEICTABICHUH AayIUOBH3YyalbHBIX U

2.9 JIpYyruxX HenpepbIBHBIX AaHHBIX. KomupoBanuwe 1BeTta. L[BeTOoBBIE MOIENH.
Mogens RGB. I'mybuna kogupoBanus. [lanutpa
PactpoBoe u BekTOpHOE TmpencTaBieHue wu3oOpaxeHuid. Ilukcens. Onenka
2.10 nHpopManoHHOTO  00BEMA  TpadUYeCKUX  JAHHBIX  JUISI  PacTPOBOTO
n300paskeHus
KomupoBanue 3Byka. PaspsaHocTe M 4yacrora aumckperusauuu. KommdecTBo
2.11 KaHainoB 3amucu. OIleHKa KOJIMYECTBEHHBIX MapaMeTpOB, CBA3AHHBIX C
MPEJCTaBICHUEM M XpaHEHHEM 3BYKOBBIX (hailioB
3 WudopmanroHHbIe TEXHOIOTUU
31 TexkcToBbIe JOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIla, ad3al, CTpoKa,
' CJIOBO, CUMBOJT)
19 TekcToBbIi  TpomeccCOp — HHCTPYMEHT CO3/IaHUfA, pPEJaKTUPOBAaHUSA U
' dbopmatupoBanus TekcToB. [IpaBuina Habopa TeKcTa
PenaktupoBanue Ttekcta. CBoiictBa cuMBoioB. pudr. Tunsl mpudptos
13 (pyOnenble, ¢ 3acedykaMd, MOHOIIMPUHHBIE). [lomyXMpHOE W KypCHBHOE
' Hauepranue. CBoiicTBa ab3aleB: TpaHUIBl, a03alHBIA OTCTYN, HHTEpBa,
BbIpaBHUBaHME. CTuneBoe (popmMaTupoBaHue
14 CrpykrypupoBanue HWHGOpMaMd C TOMOIIbIO CHUCKOB W  TaOmuIl.
' MuoroypoBHeBble cnucku. Jlo6aBieHue TabauIl B TEKCTOBbIE JOKYMEHTBI
15 BcraBka m300pakeHMid B TEKCTOBbIE NOKYMEHTHL. OOTekaHue W300paKeHHH
' TeKcToM. BiitoueHne B TEKCTOBBINM JOKYMEHT AMarpaMm u Gopmy
16 [lapameTpsl cTpaHulbl, Hymepanus crpaHul. JloGaBieHue B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mpaBonucaHus. PacctaHoBka mepeHOCOB. I'010COBOM BBOJ TEKCTA.
3.7 Onrtuyeckoe pacro3HaBaHue Tekcra. KomnberoTepHsblil nepeBo. Mcnonb3zoBanue
cepBHCOB ceTn MHTepHET st 00pabOTKH TeKCTa
38 3HaKOMCTBO €  TpaHUuUecKUMH  penakropamMu. PacTpoBble  pUCYHKH.
' Hcnonb3oBanue rpaduyeckux NPUMUTHBOB
39 Onepanuu  penakTUpoBaHUsl TpapUUecKuX OOBEKTOB, B TOM 4HCIE MH(PPOBHIX

¢dotorpadmii: m3MeHeHHe pazMepa, OOpe3Ka, IMOBOPOT, OTpaKkeHHe, padbora c




obnactsiMu  (BbIENICHUE, KOMMPOBAHHE, 3AJIMBKA I[BETOM), KOPPEKIHUS IIBETa,

SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bektopnas rpaduka. CoznaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMU
CpPEICTBAaMH TEKCTOBOI'O IIPOLIECCOpa MM JPYruX Iporpamm (IIPpHIIOKEHUH).

JloGaBiieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11

[ToaroroBka MynbTUMEeNMUHBIX TNpe3eHTanuii. Cnain. [loOaBreHune Ha claijg

TeKcTa U n300paxkeHuii. Pabota ¢ HECKOJIBKUMU ClTalijaMu

3.12

Jlob6aBneHne Ha ciaii ayAMOBU3YaJbHBIX JaHHBIX. AHUMAIHs. [ unepcchlIku

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1

TeopeTnueckre 0CHOBbI HHPOPMATHKU

1.1

Hemno3unuyonHple W MO3UIIMOHHBIE CUCTEMBI cunciieHus. Andasut. OcHOBaHUE.
Pa3pépuyras ¢opma 3ammcu umcna. [lepeBoa B IECATUYHYIO CHUCTEMY YHCEl,

3alMMCAHHBIX B APYTHUX CUCTEMAX CYHHUCIICHHUA

1.2

Pumckas cucrema cauciieHus

1.3

JBonuHas cucrema cuucienus. [lepeBoa nensix yncen B npenenax ot 0 go 1024
B ,Z[BOI/I‘IHyIO CI/ICTeMy CUHUCIICHUS. BOCBMepI/I‘{HaH CUCTEMA CUHUCJIICHUS. HepeBo;[
Yucel W3 BOCHBMEPUYHON CHCTEMBl B JIBOMYHYIO W JIECATUYHYIO CHCTEMBI U
obparno. IllectHammarepuunas cuctrema cumcieHus. IlepeBony uyucen wu3
[IECTHAAATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCHBMEPHYHYIO M JECATUUHYIO

CHCTEMBI U 00paTHO

1.4

Apudmerndeckue onepany B JBOUYHON CUCTEME CUNCIICHUS

1.5

Jlornueckne  BbICKa3biBaHWs.  Jlormdyeckue  3HAYEHUSI  BBICKA3bIBAHUU.
DOneMeHTapHble U COCTaBHBbIE BbICKa3bIBaHUsS. Jlornueckue omepanuu: «u»
(KOHBIOHKITHS, JIOTUYECKOE YMHOXKEHHUE), «WIn» (IU3BIOHKIUSA, JOTHYECKOe
CIIOXKeHHUe), «He» (Jorudeckoe oTpuiianue). [Ipuopurer JOru4ecKux oneparuii.
OrnpeznerieHe HWCTUHHOCTH COCTAaBHOTO  BBICKA3bIBaHUS IPU  HM3BECTHBIX

SHAYCHUAX UCTUHHOCTHU BXOOANIUX B HETO 3JICMCHTAPHBIX BBICKA3bIBaHUH

1.6

Jlornueckue Beipaxenus. [IpaBuna 3anucu jormyeckux BoipakeHui. [loctpoenue

Ta6.HI/II_I HCTUHHOCTH JIOTHMYCCKHUX BBIpa)KeHI/Iﬁ

1.7

Jloruueckue 31eMeHTHI. 3HAKOMCTBO C JJOTHYSCKUMU OCHOBaMU KOMIIBIOTCPA




ANTOpUTMBI U TPOrPAMMUPOBAHHE

2.1

[lonsitne anroputma. McnomHuTenu ajiropuTMoB. ANTOpUTM Kak IUIaH

YIIpaBJICHUA UCIIOJTHUTEICM

2.2

CgoiictBa anroputma. CriocoObI 3amucH aaropuT™Ma (CIOBECHBIN, B BUE OJIOK-

CXEMBI, IPOrpaMMa)

23

AnroputMuueckue KOHCTpyKuuu. KoHCTpykuus «cinenoBaHue». JImHeHHBIN
anroput™.  OrpaHMYEHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCThb
IIPEAYCMOTPETh 3aBUCUMOCTbD I10CJIEI0OBATEIIbHOCTH BBINOJIHAEMBIX ACHUCTBUN OT

HCXOAHBIX JaHHBIX

24

KoncTpykius «BeTBieHue»: moiaHas MU HemojdHass (opMmbl. BoimonHenue u
HEBBITIOJIHEHUE YCJIOBUS (MCTUHHOCTD M JIOKHOCTh BbICKa3biBaHus). [IpocThie u

COCTaBHBIC YCIIOBUA

2.5

KoHCTpyKIusi «OBTOpPEHHME»: IUKIBl C 33JaHHBIM YHCIOM IOBTOPEHHUH, C

YCJIOBUCM BBIIIOJIHCHUS, C nepeMeHHoﬁ OUKJIa

2.6

Pazpabotka mns opmManbHOTO HUCHOTHUTENS alrOpUTMa, MPHUBOJIALIETO K
TpeOyeMOMy pe3yibTaTy MpU KOHKPETHBIX MCXOIHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C UCIOJIb30BAaHWEM IIUKJIOB M BETBJICHHM JUIst
yrnpasiaeHus (GOpMalibHBIMU  HUCIHOJHUTENSMU. BBINOIHEHHE anropuTMOB

BPYUHYIO M Ha KoMIibloTepe. CHHTaKCHYeCKHEe U JIoTH4ecKre ommnoku. OTKa3bl

2.7

Azpik  mporpammupoBanus  (Python, C++, Java, C#, IlxonpHbIii
Anroputmuuecknii  A3p1k). CucremMa TpOrpaMMHUPOBAHUS: PENAKTOpP TEKCTa

IIpOrpamm, TPaHCIATOP, OTJIA YUK

2.8

HepeMeHHa;I: THII, HWMs, 3HA4YCHUC. HGJIBIC, BCIICCTBCHHBIC MW CHUMBOJIBHBIC

nepeMeHHbIe

29

Oneparop mnpucBauBaHusg. Apu(METHYECKUE BBIPAXKEHHS W TOPSIIOK HX
BbIuKclieHus. Onepaluu ¢ HeJIbIMU YUCIaMU: LEJI0YUCICHHOE JIeJIEHUE, OCTaTOK

ot nenenus. [IpoBepka AeTMMOCTH OJTHOTO IIEJIOTO YKCIIa Ha APYToe

2.10

Bernenns. CocTtaBHble yCIIOBHS (3alUCh JIOTUYECKMX BBIPAXCHHH Ha
M3y4aeMOM SI3bIKE IporpaMMupoBanus). HaxoxneHne MUHUMyMa 1 MakCUMyMa
U3 IBYX, TpEX U 4eThIpEX uucell. PemeHne KBagpaTHOrO ypaBHEHUs, UMEIOLIETO

BCIICCTBCHHBIC KOPHU

2.11

Juanorosas oTiaaka MporpaMM: IOLIArOBOE BBIIIOJHEHUE, IIPOCMOTP 3HAYCHUN

BCJIINYHH, OT.]'IaI[O‘IHHﬁ BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

[uxn ¢ ycnmoBuem. AnroputM EBKiMza i1 HaX0XKIeHUsI HAWOOJIBIIEro O0IIEeTro




JCIINTECIIA I[ByX HaTypaJIBHBIX qUCCII. P3.36I/IGHI/IG 3aIIucu HaTypaJII:HOFO qucliia B
MO3UIIMOHHOM CHUCTEME€ C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha

OTJeNbHbIE ITH(PBI

2.13

[ukn ¢ nepemeHHON. AJITOPUTMBI IPOBEPKU AECTUMOCTH OJHOTO LIEJIOT0 YUCIIa

Ha JIpyroe, IpOBEPKU HATYpaJbHOTO YKCiIa HAa IPOCTOTY

2.14

O6paboTka CUMBONBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIC) I€PEMEHHBIE.
[MocumBonpHast 00paboTka cTpok. [loacdér 4acTOThI MOSBIEHUS CUMBOJA B

ctpoke. BerpoeHnnbie ¢hyHKINM 1711 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX pPE3yIbTaTOB pabOThl ajlropuTMa MpH 3aJaHHOM
MHOKECTBE BXOJHBIX JTaHHBIX, ONpPEAENICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX,

NPUBOIAIINX K JAHHOMY pe3yNbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

[Tudposast rpaMOTHOCTH

1.1

I'moGanbHas cerb MutepHer. [P-ampeca y3moB. CereBoe XpaHEHUE JaHHBIX.
MeTo bl MHAMBHIYyaIbHOTO M KOJJIEKTUBHOTO pa3MelleHnsl HOBOW MH(opManuy B
Wnrepuere. bonbiuime paHHble (MHTEpPHET-IaHHBIE, B YAaCTHOCTH JaHHbIC

COILIMAJTILHBIX CETEH)

1.2

[Tonssitue 006 wHpOpManMOHHON Oe30MacHOCTH. YTPo3bl HHGPOPMAIMOHHON
6e30macHOCTH MpHU padoTe B II00aTbHON CETH U METOJbI MPOTUBOICHCTBHS UM.
[IpaBuna 6e3omacHoOi ayTeHTH(UKAIIMU. 3alUTa JIUYHONH WH(POPMAIMK B CETH
WNurepner. be3omacHele  cTpareruu  InoseneHus B cetu  VIHTepHer.
[IpenynpexaeHue BOBICYEHUS B JECTPYKTUBHBIE M KPUMHHAIbHBIE (POPMBI

CEeTeBOM aKTUBHOCTH (KHOEpOYITMHT, (GUILKHT U IpyTrue GopMbl)

1.3

Bunsr gestensHoctu B MHTepHeTe. MHTEpHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE
CEpBUCHI (TTOYTOBAsI CIyk0a, BUJICO-KOH(EPEHII-CBSA3b U JAPYTUE), CIPABOYHBIE
CIIy’KObI  (KapThl, paclucCaHUs M JPYrue), MOHUCKOBBIE CIYXKObI, CIyXOBI
OOHOBJIEHUS TPOrpaMMHOr0 obecreueHuss W Apyrue CciaykOel. CepBUCHI
rocyaapcTBeHHbIX  yciyr. OOmaynble xpaHwiumia gaHHbeix.  Cpenctsa
COBMECTHON  pa3paboTKu JOKyMEHTOB (oHjaitH-oducer). IIporpammuoe
obecrieyeHne Kak BeO-CepBUC: OHJIAHOBBIE TEKCTOBbIE M Tpaduyeckue

PEaKTOPBI, CpeIbl pa3pabOTKH MPOrpamMm




Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogens. 3angaum, perraeMble ¢ MOMOINBIO MozaenupoBaHusa. Knaccupukanum
Mozenei. MarepuanbHble  (HaTypHble) W WH(DOpPMAlMOHHBIE  MOJEIH.
HemnpepsiBable U guckperHeie monenu. Mmuranuonnsie Mozaenu. Hrpossie
mojenu. OneHKa COOTBETCTBUS MOJEIU MOJEIUPYEMOMY OOBEKTY U LEJSIM

MOJEJIUPOBAHUS

2.2

Tabnuunsie monenu. Tabnuua Kak mpecTaBIeHUE OTHOLICHUS
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bazel mamHbIX. OTOOp B TaONHWIE CTPOK, YAOBIETBOPSIONIUX 3aJlaHHOMY

YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAHHBIE W HEOPHUEHTHUPOBAHHBIC
rpadpsl. nuna (Bec) peOpa. BecoBas marpuma rpada. imHa myTd MexzIy
BepirHaMu rpada. [louck ontumanbHoro nytu B rpage. HauanpHas BepiunHa
(MCTOYHMK) W KOHEYHas BepmuHa (CTOK) B OpPHUEHTUPOBAHHOM Tpade.

Brruncnenue konu4ecTBa MyTel B HAIIPaBJIEHHOM allUKJINYECKOM rpade

2.5

HepeBo. Kopens, BepmmHna (y3en), iuct, pedpo (ayra) mepeBa. Bricota nepea.
[Monnepeso. Ilpumepsl wucnons3oBaHust jaepeBbeB. I[lepebop BapuaHTOB C

MTOMOIIIBIO JIepeBa

2.6

[TonsiTne MaTeMaTM4eckol MOJENIW. 3aJadd, pellaeMbleé C  MOMOIIBIO
MaTEMaTH4YeCKOro (KOMITHIOTEPHOTO) MOJEIUPOBAHUS. Otnunune
MaTeMaTUYeCKOW MOJENW OT HaTypHOHM MOJEIM U OT  CIOBECHOTO

(;muTepatypHOro) onucaHus 00beKTa

2.7

DTanbl KOMIIBIOTEPHOTO MOJIETUPOBAHUS: IMOCTAaHOBKA 3aJadyH, MOCTPOCHUE
MaTeMaTHYeCKOM  MOJeNu, MporpaMMHasi — peaju3alus, TEeCTUPOBAHHUE,
MPOBEACHUE KOMIIBIOTEPHOTO JKCIEPUMEHTAa, aHalIu3 €ero pe3yJbTaToB,

YTOYHECHUEC MOJCIIN

AJTOpUTMBI U IPOTPAMMHPOBAHHE

3.1

Pa3ouenune 3amaum Ha moxzamaun. CocTaBieHHE aITOPUTMOB W TIpOrpamMM ¢
UCIOJIb30BAHUEM BETBJICHHM, ITUKJIOB W BCIOMOTATEIbHBIX alTOPUTMOB s

YHIpaBJICHUA UCIIOJIHUTEICM U APYTUMHA UCIIOJTHHUTCIAMHA

3.2

Tabmuunble BenudyuHBI (MaccuBbl). OmHOMepHBIE MaccuBbl. CocTaBieHHE U
OTJagKa NpOrpaMM, PpEANIM3YIOIIUX TUIIOBBIE  alTOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHUCIIOBBIX MAacCHBOB, Ha OJHOM M3 S3BIKOB MPOTrpaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlkonbHbIi AnropuTMuuecKuil SI3bIK):

3allOJJTHEHUE YHCIOBOIro MacCCHBa CHy‘I&fIHBIMH quciaMu, B COOTBCTCTBHH C




dbopMynoil wim myTéM BBOJA YHCEN, HAXO0XKJIEHHUE CyMMBI JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MOMCK 3aJJaHHOTO 3HAYEHUSI B MaCCUBE, MTOJICUET AIIEMEHTOB MaCCHBa,
YAOBJIETBOPSAIOUIMX  33JaHHOMY  YCJIOBHIO, HAXO0XJIECHHE MHUHHUMAJIbHOIO

(MakcUManbHOTO) AeMeHTa MaccuBa. COPpTUPOBKA MacCHBa

3.3

OOpaboTka NOTOKAa JAHHBIX: BBIYHUCICHHE KOJIMYECTBA, CYMMBI, CpPEIHEro
apu(pMeTUYECKOro, MUHUMAIBHOTO W MaKCUMAaJbHOTO 3HAYCHHS AJIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOIIUX 3aJAHHOMY YCIIOBHUIO

3.4

VYmupasnenue. Curnan. OOpaTtHasi CBs3b. [lomydeHne cHUTHAIOB OT ITU(POBBIX
NaTYNKOB (KacaHMs, pacCTOSHMs, CBETa, 3Byka M jApyroro). Ilpumepsl
UCIIOJIb30BAaHUs TpUHIMNA OOpaTHOM CBA3M B CUCTEMax YIpaBlIEHUS
TEXHUYECKMMHU YCTpOMCTBaMH, B TOM uucie B poOoroTexHuke. [Ipumepsl
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHUS JABM)KEHHUEM B TPAHCIIOPTHOM
CUCTEME, CBapo4Has JIMHHA aBTO3aBOJA, ABTOMATH3UPOBAHHOE YIPABIIECHUE
OTOIUICHHEM JOMa, aBTOHOMHAs CHUCTE€Ma YIPaBJICHUS TPAHCIOPTHBIM

CPEIICTBOM U JPYTUE€ CUCTEMBI)

WudopmanroHHbIe TEXHOJIOTUU

4.1

[Tonatne 00 AMEKTPOHHBIX TAaOMUIAX. TUMBI TaHHBIX B SYEWKAX 3JIEKTPOHHOM
Tabnuiel. PenaktupoBanne u GpopmarupoBanue Tabaui. Berpoennsie GpyHKIINN
IUI TIOMCKAa MaKCHMyMa, MUHUMYMa, CyMMbI U CPEIHEro apu(hMeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIJEJIEHHOM auana3oHe. IloctpoeHue auarpamm
(rucrorpamma, KpyroBas audarpamma, TodeyHas auarpamma). Beibop Tuma

AuarpaMMbl

4.2

[IpeobpazoBanne dopmyn mpu KonupoBaHWU. OTHOCHUTEIBHAS, aOCOMIOTHAS U

CMCHIaHHas aapccanud

4.3

VYcrnoBHBIE BBIYUCIEHHS B JEKTPOHHBIX Tabnumax. CyMMupoBaHHE M TOJCUET
3HAYECHHM, OTBEYAIOIINX 3aJaHHOMY ycloBUIO. OO0paboTka OOJBIIHUX HAOOPOB

JaHHBbIX. Yucnenaoe MOZACIINPOBAHUC B SJICKTPOHHBIX TaGHI/II_IaX

4.4

Pone nH(OPMAIIMOHHBIX TEXHOJOTHHA B Pa3sBUTHHM 3KOHOMUKH MHpa, CTPaHBI,
peruoHa. OTKpbITEIe OOpa3zoBarenbHbIe pecypchl. [Ipodeccun, cBsi3aHHBIE C
uHpopMATUKOH W HMH()OPMAIMOHHBIMU  TEXHOJIOTHUSMHU:  BeO-Iu3aiiHep,
OPOTPaMMHCT,  pa3padOTUYUK  MOOWJIBHBIX  HPWIOKEHHH, TECTHPOBIIHK,
apXUTEKTOp IMPOrPAMMHOTO OOECIEeUYeHHs, CIEIHATUCT M0 aHAIU3y JaHHBIX,

CUCTEMHBIN aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D 110 TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3yibTaTamM
0230BOTr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

1

3HaTh (IOHUMATD)

1.1

Bna,ueHHe OCHOBHbIMU IIOHATUAMMU: I/IH(l)OpMaL[I/IH, nepeaayda,
XpaHeHue U 00paboTka WHPOPMAIINH, AITOPUTM, MOJIENh, ITU(POBOI
MMPOAYKT n ux HUCITIOJIB30BaHUEC AJIL PCIICHUA y‘-I€6HI>IX )41

IMPAKTUYCCKUX 3aaa4d

1.2

BJIaIICHI/Ie MOHATUSAMU: BBICKAa3bIBAHUC, JIOTHYECKAA OIncpanus,

JIOTUYCCKOC BBIPAKCHUC

VYmeTb

2.1

YMeHue omnepupoBaTh €IUHUIAMH H3MEpeHUs HHPOPMAIMOHHOTO

00BbEMa M CKOPOCTH Tepeau TaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBaATh Leible yuciaa oT 0 mo 1024 B
Pa3IMYHBIX MTO3UIIMOHHBIX CHCTEMaxX CUHMCIICHUS C OCHOBAHHSIMU 2, 8,

16, BBIMONHATE apu(pMETUYECKHE OTepaluy HaJl HUIMU
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YMmenue KOOUPOBATL M ACKOAWPOBATH COO6IJ_I€HI/I}I 10 3aJaHHBIM
IIpaBUJIaM; ITIOHMMaHHEC OCHOBHBIX IIPUHIIUIIOB KOOAWUPOBaHUA

UH(POPMALIUU Pa3IMYHON IPUPOIBI: TEKCTOBOH, rpaudecko, aymuo
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VYMeHHe 3aluchIBaTh JIOTHUYECKHUE BBIPpAXKXCHUA C HCIOJb30BAHUEM
JAU3BIOHKIWHK, KOHBIOHKIHWHN W OTpHLIaHHWsA, OHNPCIACIIATh MCTHUHHOCTH
JOTHYCCKHUX Bblpa)KeHHﬁ, €CJIM HU3BCCTHBI 3HAYCHHUA HNCTHUHHOCTHU
BXOOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_[I>I HUCTUHHOCTHU JIsA
JOTHYCCKHUX BI:Ipa)KeHI/II\/'I; 3aIlMUCbIBATh JIOTUYCCKUC BBIPAKCHUSA Ha

M3Y4aeMOM SI3bIKE IPOrpaMMHUPOBAHUS

2.5

YMeHHe COCTaBISITh, BHINOJNHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECIIOXKHBIE ~ aNrOPUTMBI  JUIA  YOPaBICHHUS  UCIIOJHUTEISIMHU
(Uepemamika, YepT&KHUK U Jpyrue); co3JaBaTh M OTJIAXKHUBATH
IpOrpaMMbl Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlxonpHBI AJTOpUTMUYECKUN  SI3BIK),




peanu3yonue HeCI0KHbIE aITOPUTMbI 00paOOTKN YMCIOBBIX JTAaHHBIX
C HCIIONIb30BAaHMEM ILIMKIIOB M BETBJICHUIl, YMEHHE pa30MBaTh 331a4d
Ha M0J[33]]a4M, UCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE M BBIPAKEHUS
pPasNMYHBIX ~ THUMOB  (YHMCIOBBIX, JIOTHYECKUX, CHUMBOJIBHBIX);
aHAM3UPOBaTh NPEJIOKEHHBIH  AITOPUTM, ONpPEAENATbh, KakKue
pe3ynbTaThl BO3MOXKHBI TIPH  33/IaHHOM MHOXKECTBE HMCXOJHBIX

3HAYEHUN

2.6

YMeHue 3anucarb Ha M3y4aeMOM  A3BIKE IPOrpaMMMPOBAHMS
AJITOPUTMBI MTPOBEPKHU AEIMMOCTH OJHOIO LEJIOr0 4Yuciaa Ha JIpYyroe,
NPOBEPKH HATYpaJIbHOTO YMCJIAa Ha MPOCTOTY, BbIIENEHUS Lupp U3
HaTypaJbHOIO YMCJIA, NOUCK MAaKCUMyMOB, MHHHMYMOB, CYMMBI

YHCIIOBOM MMOCJICA0OBATCIBHOCTHU

2.7

BrnaneHue yMeHHeM OpHEHTHPOBATHCS B MEPAPXUYECKOM CTPYKTYype
¢baiinoBoil cucTeMbl, padoTaTh ¢ GailIoBON CUCTEMON MEPCOHATLHOTO
KOMIIbIOTEpa C HCHOJb30BaHMEM rpaduyeckoro wuHTrepdeiica, a
MMEHHO: CO3/aBaTh, KOMHPOBaTh, IMEpeMelaTh, MEePEeHMEHOBBIBATD,

yIAIATh ¥ apXUBUPOBATH (PaliiIbl M KaTajIoru

2.8

BnaneHHe YMCHUSIMHU U HABBIKAMU HCIIOJIb30BAHUA HH(bOpMaI_[I/IOHHBIX
N KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI AJId  TIOUCKa, XpPaHCHUA,

00pabOTKHU U Mepelauy ¥ aHaIK3a Pa3InYHbIX BUAOB HHPOPMALIUU

2.9

YMmenne BI:I6I/IpaTb CHOC06 MMPpEACTaBJIICHUA JaHHBIX B COOTBCTCTBUU C
MOCTAaBJICHHOW 3amadeil (TaOmauibl, CXeMmbl, TpauKu, AUarpaMmsbl)
HUCIIOJIB30BAHUEM COOTBCTCTBYIOIIUX MMpOrpaMMHBIX CpCACTB

00paboTKH JaHHBIX

2.10

VYMenne ¢Gopmanu3oBaTh M CTPYKTYpUpOBaTh  HH(OPMAIIHIO,
UCTIONB3YSl JJICKTPOHHBIC TaONUIBI s O00pa0OTKH, aHamu3a W
BU3YyaJM3al[Mi YHUCJIOBBIX JaHHBIX, B TOM UYHUCIE C BBIIEICHUEM
nUanasoHa TaOMMIBI M YHNOPSAOYMBAaHUEM (COPTUPOBKOH) €ro
3JIEMEHTOB; YMEHHE MPUMEHATh B 3JIEKTPOHHBIX TaOnuLax (HopMyIibl
JUIs  pacy€ToB €  HUCHOJB30BAHMEM  BCTPOSHHBIX  (DYHKIIHIA,
a0COJIFOTHOM, OTHOCUTEIHHOM, CMEIIAaHHOW aJpecalifi; UCI0Ib30BaTh
DIIEKTPOHHBIC TAONHUIIBI JJI1 YUCICHHOTO MOJETUPOBAHUS B TIPOCTHIX

3a/1auax M3 Pa3HbIX MPEAMETHBIX obacTen




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D
IO HTH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

[Mudposast rpaMOTHOCTH

HAHParf#H#1.

1

@aiinel 1 manku (katajmoru). IlpuHIunNBl mocTpoeHus ¢ailoBbIX
cucteM. [Tomroe nms (aiina (manku). [Tyte x daitny (manke). Pabota ¢
¢daitnaMi W KarajoraMM CpeICTBAaMHM  OIEPALMOHHOM CHCTEMBI:
CO37]aHuE, KOMMMPOBAaHNE, IEPEMEILICHHUE, IEPEUMEHOBAHUE U yIAJICHUE
¢daitnoB u manok (karaioroB). Tumbl (aiinmoB. CBoiicTBa aiinos.
@aitnoBeiii MeHemkep. [louck aiimoB cpeacTBaMu OMEPaIMOHHON

CHUCTCMBI

1.2

O0benuHeHne kKoMmnbloTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuia,
BeO-caiiT. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. IlomckoBbie
cucrembl. [louck wuHPOpMAMU TO KIOYEBBIM CJIOBaM U  TIO
n3o0pakeHuto. JloctoBepHOCT, HMH(OpPMAIMK, TONYYSHHOW U3

Wurepnera. [P-agpeca y3noB. CereBoe XpaHEeHHE JaHHBIX

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

JIUCKPETHOCTh  JaHHBIX. BO03MOXXHOCTh OMNHMCAaHUS HEMPEPBHIBHBIX
00OBEKTOB M NMPOLECCOB C MOMOIIBIO JTUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andasuta. J[BomuHBI angdaBuT.
KonmnyecTBO ~ BCEBO3BMOXKHBIX  CJIOB  (KOJOBBIX  KOMOWHAIIHIA)
(buKCcUpoBaHHON JUIMHBI B JABOMYHOM ajidasure. I[IpeobpazoBanue
moboro andaBuTa K JABOMYHOMY. KonnMyecTBO pa3iMyHBIX CIIOB
(buKCcUpoBaHHOH JUTHHBI B aJihaBUTE ONPEACTEHHON MOIIHOCTH.
KoaupoBanue cMMBOJIOB OHOTO ajihaBUTA C MOMOLIbIO KOJOBBIX CIIOB
B Ipyrom andasuTte, KogoBas Tabauna, aekoauposanue. KonupoBanue
TekcToB. PaBHOMepHBIN koA, HepaBHOMepHBIN koa. Konuposka ASCII.
Bocomubutabie komupoBku. Ilonsarue o xomupoBkax UNICODE.
JlekogupoBaHWEe COOOIIEHW C WCIOJB30BAaHUEM PABHOMEPHOTO H

HEpaBHOMEpHOTo Koja. H(popmMamoHHbIi 00bEM TeKcTa

2.2

Nudopmannonusii 00bEM TaHHBIX. BUT — MUHUManbHAs €IUHHIIA
KOJIMYeCTBA MH(POPMAIIMKM — JBOUYHBIA pa3psia. EXMHUIBI n3MepeHus

nH(popManoHHOro 00bEéMa MaHHBIX. but, Oaift, kumobalT, Meradaiir,




rurabaifT. CKopocTh nepesauu JaHHbIX. EMUHUIBI CKOPOCTH Tiepeaayn

MAHHBIX
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KomupoBanue upera. llgetoBeie momenu. Moxaens RGB. I'myOuna
konupoBanus. [Tanurpa.

PactpoBoe u BekTOpHOE mpenctaBieHue wu3o0paxkeHui. [lukcens.
Onenka wuH(MOPMAIMOHHOTO 00BEMa TpadUUecKUX JMaHHBIX UL

pacTpoBOro U300paxKeHus
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KomupoBanue 3Byka. PazpsgHocte u 4yactora 3anucu. KonmuecTtBo
KaHaJIOB 3alyCH.
OrneHKa KOJIMYECTBEHHBIX [1apaMeTPOB, CBA3AHHBIX C MPEICTaBICHUEM

U XpaHEHUEM 3BYKOBBIX (paiiioB

2.5

HCHOBI/IHI/IOHHBIG U MTO3UMIHUOHHBIEC CHCTEMbI CYHUCIICHHA. A.H(I)aBI/IT.
OcnoBanue. Pa3sépuyras d¢opma 3anucu uyucna. llepeBong B
ACCATUYHYHO CHUCTEMY 4YHCCJI, 3allMCAHHBIX B [JPYIrux CHUCTEMax
CUHCTICHUSI.

PumMmckas cuctema cuucieHus

2.6

I[BOI/I‘-IHaH CUCTEMA CUHUCIICHUA. HepeBo;[ LEJIbIX YUCC B Ipcaciax OT
0 no 1024 B nBOMYHYIO CHCTEMY cUHMCIeHUA. BocbMmepuuHas cuctema
CUHCIICHUA. HepeBozl quCeilI u3 BOCBMequHOﬁ CUCTCMBI B IBOUYHYIO
necsTHUHyI0 cuctemMbl M oOpatHo. lllectHagmarepuunas cucrema
CUHCIICHUA. HepeBozl YUCCI U3 H.IGCTHﬁI[L[&TCpH‘IHOﬁ CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHUCTEMBbl U OOpaTHO.

Apudmerndeckre ornepaluy B IBOUYHON CHCTEME CUHUCIICHUS

2.7

Jlornyeckue BpICKa3bIBaHUS. JIOTMYECKHE 3HAYECHUS BBICKA3bIBAHUMU.
DneMeHTapHble U COCTaBHBIE BbICKa3bIBaHUsA. Jlormueckue omnepanuu:
«» (KOHBIOHKIUS, JIOTHYECKOE YMHOXXEHHE), «UIN» (IU3BIOHKIIHS,
JIOTUYECKOE CJIOXKEHHUE), «He» (Jlormueckoe oTpuiianue). [Ipuopurer
Joruueckux omepauuid. OmnpenereHue HUCTUHHOCTA COCTABHOTO
BBICKA3bIBAHUS, €CJIM HM3BECTHBl 3HAYEHUsS HWCTHUHHOCTH BXOJSIIMX B
HEro JJIEMEHTapHbIX BbICKa3bIBaHUM. Jlormyeckue BBIPAKEHUS.
[IpaBuna 3amucu JOTrMYECKUX BbIpakeHui. I[locTpoenue Tabmuil

HUCTUHHOCTH JIOTHYCCKHX BI:Ipa)KCHI/Iﬁ

2.8

Jlorndeckue »SIIeMEHTBHI. 3HAKOMCTBO C JIOTHYECKHMU OCHOBaMHU

KOMITbIOTEpA

2.9

HemnpepsiBHBIE UM OHUCKpETHBIE MOACHHU. VIMUTAIMOHHBIC MOJIEIH.




Urposbie monenu. OlieHKa aJeKBAaTHOCTH MOJIEIH MOICIUPYEMOMY

O0BEKTY U LENSIM MOACTUPOBAHUS

2.10

Tabnuunbie Mmopenu. Tabnauiia Kak MpeaCTaBIICHHE OTHOIIEHHUS. basbl
naHHbIX. OTOOp B TabiuIEe CTPOK, YAOBIETBOPSIOMIMX 33JaHHOMY

YCIIOBUIO

2.11

I'pad. Bepmmmna, peopo, MyTh. OpueHTHpOBaHHBIC u
HEOpUEHTUpOBaHHBIe Tpadwl. [nwHa (Bec) peOpa. BecoBas matpuiia
rpada. JnuHa mytH Mexay BeprmHamu rpada. [Tornck onTuManbHOTO
nytu B rpade. HauanbHas BepminHa (MCTOYHUK) M KOHEYHAs! BEpIIIMHA
(cTOK) B OopueHTHpOBaHHOM Tpade. Bruncinenne KoaudecTBa mMyTe B

HaMpPaBJIEHHOM alUKJINYecKoM rpade

2.12

Hepeso. Kopens, BepimHa (y3en), auct, pedbpo (myra) aepesa. Beicora
nepeBa. [logmepeBo. Ilpumepsl umcnonb3oBaHusi aepeBbeB. [lepebop

BAapHWaHTOB C IOMOIIBIO ACPCBA

ANTOpUTMBI U IPOTPAMMHUPOBAHKE

3.1

CpoiictBa anroputma. CrmocoObl 3amucu anropuTMa (CIOBECHBIN, B
BHJIe OJIOK-CXEMBI, IPOrpaMma).

CocTaBiieHre aIrOpUTMOB U MIPOTPAMM C HCIIOTH30BAHUEM BETBIICHU,
LUMKIOB W  BCIIOMOTAaTeNbHBIX  aJTOPUTMOB Ul  YIIPaBJICHUS
ucnonuuteneM (Pobor, UYepemamka, UYepTé&XHUK U JApYyTHE).

BrinonHenne anropuTMoOB BpYYHYIO U Ha KOMIIBIOTEPE

3.2

Azpik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[lIxonpHBI AITOpUTMUYECKUI S3BIK).

Cucrema  npOrpaMMUPOBAaHHA:  PENAKTOP  TEKCTa  IPOrPaMM,
TPaHCIATOP, OTIAAUHK.

Ilepemennasd: tum, wums, 3HadeHue. llenble, BellecTBEHHBIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBauBaHus. ApudMeTHUecKue BBIPRXKEHUS U MOPSAIO0K
ux BbluMciaeHUs. Onepauuy C LENbIMH YUCIAMU: LEJIOYHUCICHHOE
JeJIEHUue, OCTaTOK oT aeneHus. Bersnenus. CocTaBHbIE YCIIOBUSA
(3amuch  JIOTMYECKMX  BBIPAXKEHMM  Ha  M3y4yaeMOM  SI3BIKE
nporpamMMmupoBanus). Haxoxnenne MUHUMyMa

U MakCHUMyMa U3 JIBYX, TPEX U 4ETHIPEX uncell. Pelenre kBaapaTHOro
YPaBHEHHsI, MMEIOLIETO BEIIECTBEHHbIE KOpHU. [lukn ¢ ycmoBuem.

Anroput™ EBKnnia ais HaX0XJIeHHUS HanOOJIBIIET0 OOIEro AeTUTeNs




IBYX HaTypalbHBIX 4ucen. Pa3OueHue 3amucu HaTypalbHOTO YMCla B
MO3UIIMOHHOW CUCTEME C OCHOBAHHMEM, MEHBIIUM WM paBHbIM 10, Ha
oraensHble mUppsl. Llukn ¢ mepeMeHHOR. AJNTOPUTMBI MPOBEPKH
JETMMOCTH OJTHOTO IIEJIOT0 YHCIIa Ha APYroe, MPOBEPKH HATYPaTbHOTO

YHCJa Ha POCTOTY
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OOpaboTka CHUMBOJIBHBIX  JaHHBIX. CHUMBOIBHBIE (CTPOKOBBIC)
nepemennbie. [locumBonbHast 00paboTka cTpok. Ilogcuér wacToThI
MOSIBIICHHSI CUMBOJIA B CTpOKe. BeTpoenHble pyHKIMU A1 00paboTKu

CTPOK

3.4

Omnpenenenre BO3MOXHBIX pPE3yJIbTaTOB pabOThl alropuT™Ma Mpu
JAHHOM MHOXXECTBE BXOJHBIX JaHHBIX, OMPEJEICHHUE BO3MOMXKHBIX

BXOJAHBIX JAHHBIX, IPUBOJANINX K JAHHOMY pE€3YyJIbTaTy

3.5

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OTHOMEpPHBIE  MACCHUBBHI.
CocraBneHue U OTJaAKa NOPOrpamMM, pPEATU3YIOUUX TUIIOBBIE
aITOPUTMBI 00OpPaOOTKH OJHOMEPHBIX YHMCIOBBIX MAacCHBOB, HA OJHOM
u3 s3bIkOB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[IkonbHBIH ~ ANTOPUTMUYECKUM  SI3BIK): 3alONHEHHE YHCIIOBOTO
MaccuBa CIIYYallHBIMU YHCJIAMH, B COOTBETCTBHHU C (HOpMYIJION wWin
nyTéM BBOJA YHCEN, HAXO0XKJIEHHE CYMMBbI 3JIEMEHTOB MAacCHBa,
JIMHENHBIN MMOUCK 3aJJaHHOTO 3HAYEHHS B MACCUBE, MOACYET IJIEMEHTOB
MaccuBa, YIOBJIETBOPSIONINX 3a/JlaHHOMY YCIIOBUIO, HaxOXICHHE
MUHHMMAaJIBHOTO (MaKCUMaJbHOT0) 3JeMeHTa MaccuBa. CopTHpOBKA
MaccuBa. OOpaboTka MOTOKA JaHHBIX: BBIYHUCICHHE KOJIUYECTBA,
CYMMBI, CpeIHero apudMeTUIecKoro, MUHHUMAaJIbHOTO u
MaKCUMaJbHOTO  3HAU€HHUs  DJIEMEHTOB  IOCJIEI0BaTeNbHOCTH,

YIOBJIETBOPSIOUINX 3a/IaHHOMY YCJIOBHIO

3.6

Vnpasnenue. Curnan. OOpatHas cBsa3b. llonmydeHue CUTHAIOB OT
U(POBBIX JATYUKOB (HAITpUMEp, KaCaHHs, PACCTOSIHUS, CBETa, 3BYKa).
[TpumMepsl HCTIONB30BaHMA HPUHIMUIA OOPATHOW CBSI3U B CHUCTEMax
yIpaBieHUs! TEXHUYECKUMHU YCTPOMCTBAMU C MOMOIIBIO JAaTYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE

WudopmanroHHbIe TEXHOIOTUU

4.1

TekcToBble JOKYMEHTBHI M HUX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHUIa,
a03art1, CTpoka, CJIOBO, CHMBOJ).

TekCTOBBIN MPOLIECCOP — MHCTPYMEHT CO3[aHHUs, PEJAKTUPOBAHUS U




¢dopmarupoBanus TekctoB. [IpaBuna HaOopa Tekcra. PenaktupoBanue
tekcta. CoiictBa cumBosioB. pudt. Tunsl mpudros (pyodnensie, ¢
3acedyKaMy, MOHOIIMpPUHHBIE). [lonyXKHpHOE U KypCUBHOE HauepTaHUE.
CpoiicTBa a03areB: TpaHWIBI, a03alHBIA  OTCTYN, WHTEpBAl,
BblpaBHUBaHue. [lapameTpsl crpanuubl. CtuneBoe (opmMaTHUpOBaHUE.
CrpykrypupoBaHnue HH(OpPMALUU C TOMOILIBIO CIHUCKOB M TaOJIHII.
MHoroypoBHeBble cnucku. JloOGaBneHne TaOnmMIl B TEKCTOBBIE
IOKyMeHThl. BcraBka u300pakeHMI B TEKCTOBBIE JOKYMEHTHI.
OOTexkanne wW300paKeHUH TEKCTOM. BkitoueHHe B TEKCTOBBIN
JOKYMEHT auarpamm, Gopmyi, HyMepaluu CTPaHUIl, KOJOHTUTYJIOB,

CCBIJIOK U APYTUX 3JICMEHTOB

4.2

Pactpossie pucynku. Mcnonb3oBanue rpaduueckux NpUMUTHBOB.

Omnepanuu peJaKTHPOBAHUS TpaPUUECKUX OOBEKTOB, B TOM YHCIIC
uudpoBeix doTorpaduii: W3MEHEHHE pa3Mmepa, oOpe3ka, TOBOPOT,
oTpakeHue, pabora ¢ obnactsamu (BbIIEICHHE, KOTMPOBAHUE, 3aIHBKa
I[BETOM), KOPPEKIUS I[BETa, SIPKOCTH M KOHTPACTHOCTH. BekropHas
rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMHU
TEKCTOBOTO TPOIECCOpa WM APYrHX MporpamMM (TIPHIIOKEHUH).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MynbTUMEIUHHBIX Tpe3eHTanmii. Cnaiin. [loGaBneHue Ha
cmaiin Texkcta M u3o0paxeHuid. Pabora ¢ HECKOJBKHUMU CllalijaMu.
JloGaBneHne Ha Claii ayIuOBU3YalIbHBIX JaHHBIX. AHUMAIIHSL.

[Munepcepliku

4.4

Tunbel TaHHBIX B siUEHKaX AIEKTPOHHOU TaOmuibl. PegakTupoBanue u
dbopmatupoBanre Tabiui. BcerpoeHHble GYHKIMM IS TIOMCKA
MakCUMyMa, MHHHUMYMa, CYMMbl U CpEAHEr0 apu(MeTH4YecKoro.
CopTupoBKa [JaHHBIX B BbIAEICHHOM JuamnaizoHe. Iloctpoenue
auarpamMMm  (TUCTOrpamMma, — KpyroBas — AvarpaMma,  TOYeuHas
nuarpamma). Beibop tuna nuarpammel. [Ipeo6pazoBanue hopmyn npu

KOITMPOBAHUMU. OTHOCI/ITCJ'IBHaSI, a0COJIFOTHAS U CMEIIaHHas aapecanusa

4.5

YCOBHBIE BBIYUCICHUS B AJEKTPOHHBIX Tabmuiax. CyMMUpOBaHUE U
noJCcUéT 3HA4YeHUH, OTBEYAIOLIMX 3aJaHHOMY YycioBHuio. OOpaboTka
OonpIMX  HAOOpOB  JaHHBIX. YHWCIEHHOE  MOJCIUPOBAHUWE B

ANEKTPOHHBIX TAOIHIIAX




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Hudopmaruka. 7 xnacc: yueonuk. Asrop(s1): bocosa JI. JI. / Bocosa A. IO.
2. Hudopmaruka. 8 kinacc: yueouuk. ABrop(sl): bocosa JI. JI. / Bocora A. 1O.

3. Hudopmaruka. 9 knacc: yaeonnk. ABtop(sr): bocosa JI. JI. / Bocosa A. 1O.

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. Undopmaruka. 7-9 knaccel. KomnbroTepHslit mpaktukym. bocosa JI. JI.

2. WMudpopmatuka. 7-9 kmaccel: MeTonuueckoe nocooue. bocona JI. JI. / bocosa A. 1O. /
AxsunsiHoB H.A. /

3. Undopmaruka. 8-9 knaccel. Hauana nporpammupoBanus Ha si3bike Python.
JlononaHUTENbHBIE IT1aBbl K yueOHuKkaM. ABTop(sl): bocosa JI. JI. / AxBuisiHoB H.A.
/ Koueprun 1.0. / lrena FO.JI. / Bypuesa T.A.

4. Wupopmatuka. 7-9 kmaccel: COOpHHK 33134 U ynpaxkHeHuid. ABTop(sl): bocosa JI.
JI. / bocoBa A. 1O. / AxBunsiHoB H.A.

5. Hudopmatuka. 9 kmacc: caMOCTOSATEIbHBIC M KOHTPOIbHBIE paboThl. ABTOP(BI):
bocosa JI. JI. / Bocoga A. IO.

6. Uundopmaruka. 9 knacc: paboyast tetpaapb B 2 4. Y. 2 ABtop(sl): bocosa JI. JI. /
bocosa A. IO.

7. Wndopmaruka. 8 Kiacc: caMOCTOSATENbHBIE U KOHTPOJIbHBIE paboThl. ABTOP(bI):
bocosa JI. JI. / Bocoga A. IO.

8. HNudopmaruka. 8 kiacc: paboyas tetpaab B 2 4. ABrop(sl): bocosa JI. JI. / Bocosa
A. 1O.

9. Hudopmatuka. 7 KIacc: caMOCTOSATEIbHBIE M KOHTPOIbHBIE paboThl. ABTOP(BI):

Bocosa JI. JI. / BocoBa A. 1O.



10. Unpopmatuka. 7 knacc: pabouas rerpans B 2 4. ABrop(sl): bocosa JI. JI. / bocoBa

A. 1O.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://bosova.ru
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