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MMOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo nHpOpPMATHKE HA YPOBHE OCHOBHOTO 0011eT0 00pa30BaHMs COCTaBICHA
Ha OCHOBE TPEOOBAHMWI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MPOTPaMMBbI
OCHOBHOTO 0011ero oOpaszoBanus, npeacraBieHHbIXx B DI'OC OO0, a takxke peaepaibHOMI
paboueit mporpaMMbl BOCITUTAHHUS.

[Iporpamma mo wuHpOpMaThKe Aa€T MPEACTABICHHE O LENsAX, OOIel crpaTeruu
00y4eHMs, BOCIUTAHUS U PAa3BUTHs OOYyYAIOIIMXCS CPEICTBAMHU MH(OPMATUKHA Ha 0a30BOM
YpOBHE, YCTaHABIIMBAET O05A3aTEIbHOE MPEIMETHOE COJIEp)KaHue, MPEAyCMaTPUBAET €ro
CTPYKTYPHPOBAHUE MO pa3aeiaM U TEMaM.

[Iporpamma no wuHMOpPMATUKE ONpEEISIET KOJWYECTBEHHbIE M KaueCTBEHHbBIC
XapaKTEPUCTUKU Y4eOHOro marepuaina JUuisl KaKJOoro roja W3y4yeHus, B TOM YHCIE IS
COJZIEpKATEIbHOIO HAIOJIHEHUSI PA3HOrO BHUAA KOHTPOJS (IIPOMEXYTOUHOM AaTTECTal[uU
0o0ydJaronmxcsi, BCEPOCCHUUCKUX TMPOBEPOYHBIX pabdOT, TOCYJAapCTBEHHOW HUTOTOBOM
aTTECTAIlUN).

[Iporpamma 1o wuH(pOpPMAaTHKE ABISETCS OCHOBOM [UIsl COCTABJICHHMS] aBTOPCKHUX
y4€OHBIX IPOrpaMM, TEMATUYECKOT0 TUIAHUPOBAHUS KypCa YUUTEIIEM.

[ensmu wu3yuyeHuss WHOOPMATUKKM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
SIBJISIFOTCSI:

(opMUpOBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH HWH(DOpPMATUKH, JOCTHKEHHUSM HAyYHO-TEXHMUYECKOro Iporpecca u
OOILIECTBEHHON MPAaKTUKU, 3a CUET pPAa3BUTHUA NPEACTaBICHHA 00 HH(MOpMAUU Kak o
BAXKHEUIIEM CTPAaTETMYECKOM pEeCcypce pa3BUTHSA JIMYHOCTH, TOCYJapcTBa, OOILECTBa,
NOHUMAaHUSL poJid HMHGOPMAIMOHHBIX TPOIECCOB, HH(POPMAIMOHHBIX PECypCOB H
UH(OPMAIIMOHHBIX TEXHOJOTUHA B YCIOBHSIX HHU(PPOBOM TpaHchopmanuu MHOTHX cdep
YKU3HU COBPEMEHHOT'0 OOIIECTBA;

o0ecrniedueHrne yCJIOBH, CHIOCOOCTBYIOUINX PAa3BUTHIO ANTOPUTMHYECKOTO MBIIICHUS
KaKk HEOoOXOJUMOro YCJOBHS MpO(EeCCHOHANBHOM ACSITEIbHOCTH B  COBPEMEHHOM
UH()OPMAITMOHHOM OOIIECTBE, MPEIOJIaraloniero CrocoOOHOCTh 00ydJaromerocs pa3ouBaTh
CJIOKHBIE 3a7aui Ha OoJjiee MPOCThIE TMOJ/3a/Ja4d, CPAaBHUBATh HOBBIC 3aJa4d C 3aJa4aMH,
pPEHIEHHBIMU paHee, ONPEEIISITh [Iaru i JOCTHKEHUSI pe3yJIbTaTa U TaK Jaliee;

dbopMupoBaHUE W PA3BUTHE KOMIETEHIIMNA OOydYaromuxcs B 00JIaCTH HMCIOJIb30BAHUS
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUW, B TOM 4YHWCIE 3HAHWH, YMEHHH U
HABBIKOB Pa0OTHhI ¢ MHQOpMaIUEH, MPOrpaMMHUPOBAHUSA, KOMMYHUKAIIMM B COBPEMEHHBIX
u@POBBIX cpelax B YCIOBUSAX obOecrneueHus MHGOPMAIMOHHONW O€30MacHOCTU JIMYHOCTH
o0yuJaroierocs;

BOCIIUTAHUE OTBETCTBEHHOIO U M30MPATENHHOTO OTHOILIECHUS K MH(QOpMaLUU C YUYETOM
MPaBOBBIX M ATUYECKUX AaCIEKTOB €€ paclpOCTPaHEHHUs, CTPEMIICHUSI K MPOJOIKEHUIO
oOpa3oBaHus B 00J1acTh UHPOPMALIMOHHBIX TEXHOJIOTHM M CO3UAATEIIbHON JEATEIbHOCTH C
MIPUMEHEHUEM CPEJICTB UHPOPMAIMOHHBIX TEXHOJIOTHUM.

NudopmaTuka B OCHOBHOM 00I11IeM 00pa30BaHUU OTPAXKAET:



CYIIHOCTh MH(OPMATUKH KaK HAyYHOW AMCLUMILIMHBI, M3ydarolleld 3aKOHOMEPHOCTU
IPOTEKaHUsI ¥ BO3MOKHOCTH aBTOMAaTHU3allMM MH(OPMAIIMOHHBIX MPOIECCOB B PA3IUYHBIX
CUCTEMAX;

OCHOBHBIE 00JIACTH TMPUMEHEHUs HH()OPMATUKH, MPEXAE BCEro HH(OpPMALMOHHBIC
TEXHOJIOTHH, YIIPABJICHHUE U COLIMATIBbHYIO cepy;

MEXIMCUUIUTMHAPHBINA XapakTep UHPOPMATUKU U HHOOPMALIMOHHON €SI TEbHOCTH.

N3yuyeHne HMHQOpPMATHKM OKa3bIBAET CYIIECTBEHHOE BIMSIHME Ha (OPMUPOBAHUE
MHUPOBO33pEHHUsI O0YyYalollerocsi, €ro KWU3HEHHYI0 TO3UIUI0, 3aKJIaJblBAE€T OCHOBBI
NOHUMAaHUSl MPUHUUIIOB (PYHKIIMOHMPOBAHUA M MCIOJb30BaHUS HH(OPMALMOHHBIX
TEXHOJIOTMH KaKk HEOOXOAUMOI0 MHCTPYMEHTA IMPAaKTHUECKU JIF000M 1eATEeIbHOCTH U OJTHOTO
U3 Haubosiee 3HAYMMBIX TEXHOJOIMYECKHUX JIOCTH)KEHUH COBPEMEHHOM LMBWJIM3ALNU.
MHorue npeaMeTHble 3HaHHUSI U CIOCOOBI JEATEIbHOCTH, OCBOEHHBIE O0YyYarOUUMUCS TPU
U3y4YE€HNU MHPOPMATHKHU, HAXOIAT IPUMEHEHUE KaK B paMKax oOpa3oBaTeIbHOro Ipolecca
OpU U3YYEHUHU JPYTUX NPEIMETHbIX O0JacTed, Tak M B HMHBIX YKU3HEHHBIX CUTYyalUsX,
CTaHOBATCA 3HAYMMBIMH 7151 (POPMUPOBAHUS KA4e€CTB TUYHOCTH, TO €CTh OPHEHTUPOBAHBI Ha
(dbopMupOBaHHE METANPEAMETHBIX U JUUYHOCTHBIX PE3YJITATOB O0YUYECHHUS.

OcHoBHble 3amaun ydeOHoro mnpeamera «WHdopmaruka» — cdopmupoBarb Yy
00yJaroIUXCs:

NOHMMAaHWE TPUHIUIOB YCTPOWCTBA M (YHKIIMOHHPOBAHUA OOBEKTOB IU(POBOTO
OKpPYKEHHMsI, IPEJICTaBICHUs 00 UCTOPUM W TEHJEHIUSAX Pa3BUTUS MHPOPMATHKHU MEpUOJIa
1 poBoi TpaHC(HOPMaLMK COBPEMEHHOTO OOIECTBA;

3HaHMS, YMEHHUS M HaBBIKM TPAMOTHOM TMOCTAHOBKHM 3a7a4, BO3HHUKAIOIIUX B
NPAaKTHYECKOH JAESITEIbHOCTH, ISl UX PEHICHHS C TOMOIIBI0 MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
YMEHHMsI U HaBbIKK (POpPMaIM30BaHHOTO OMHMCAHUS [TOCTABJICHHBIX 3a/1a4;

0a3oBple 3HaHUA 00 MH(POPMAIIMOHHOM MOJEIMPOBAHWHM, B TOM YHUCIE O
MaTEMaTUYECKOM MOJIEIIMPOBAHUMY;

3HAaHHWE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp U YMEHHME NMPUMEHSTHh 3TU 3HAHUSA JIs
MOCTPOEHUS AITOPUTMOB PEUICHUS 33]1a4 0 UX MaTEMaTUYECKUM MOJECIISM;

YMEHUS U HaBBIKA COCTAaBJIEHHS MPOCTHIX MPOrpaMM IO MOCTPOEHHOMY AJTOPUTMY Ha
OJIHOM U3 A3BIKOB IPOIrPAMMHUPOBAHUS BBICOKOI'O YPOBHS;

YMEHMSI U HaBbIKU A3(Q(EKTUBHOIO HCIOJb30BaHUS OCHOBHBIX THUIIOB IPHUKJIAJHBIX
nporpamMm (IIpUIIOKEHUI) 0011ero Ha3HaYeHUs1 U UH(OOPMALIMOHHBIX CUCTEM IS PELIEHUS C
UX TOMOUIBIO MPAKTUYECKUX 3a7a4, BJIaJlecHue 0a30BBIMU HOpMaMu MH()OPMAIIMOHHOW 3TUKH
U TIpaBa, OCHOBaMHU MH(OPMAIMOHHOM 0€30M1aCHOCTH;

YMEHUE TPaMOTHO WHTEPHPETUPOBATh PE3YJbTaThl PELICHUS NMPAKTUYECKUX 3a1ad C
NOMOIIbIO HMH(MOPMALMOHHBIX TEXHOJOIMH, MPUMEHATH TMOJyYeHHbIE pE3yJIbTaThl B
IPAaKTUYECKOH 1eATEIbHOCTH.

[enn u 3amaun u3yyeHusi MHPOPMATUKU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUs
ONPEIENSIOT CTPYKTYPY OCHOBHOT'O COJIEpPKaHHUsS Y4E€OHOro MmpeaMeTa B BUJE CIEIYIOLIUX
YETBIPEX TEMATUYECKUX Pa3/ENIOB:

¢ poBas rpaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QJITOPUTMBI U IPOrPaMMHPOBAHUE;



nH(OPMAITMOHHBIC TEXHOJIOTHH.

Ha uzyuenne nndopmatuku Ha 6a30BoM ypoBHEe oTtBoauTCs 102 vaca: B 7 kiacce — 34
yaca (1 gac B Heenmo), B 8 kiacce — 34 gaca (1 yac B Henento), B 9 kinacce — 34 yaca (1 yac B
HEJICITIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

udposasi rpaMmoTHOCTH

KomnbloTep — yHuBepcajJibHOE YCTPOHCTBO 00padOTKH JAHHBIX

KoMmbroTep — yHHUBEpCaqbHOE BBIYHMCIUTEIBLHOE YCTPONCTBO, padoTaroiiee
1o nporpamme. TUIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI. MOOUITbHBIE YCTPONUCTBA.

OcCHOBHbIE KOMIIOHEHThl KOMIIBIOTEpA W UX Ha3HauyeHue. IIpomeccop.
OneparvBHasT W JOJTOBpEMEHHAas MaMsTh. YCTpOWCTBA BBOAAa M BBIBOJA.
CeHCOpHBII BBOJ, JAaTYUKU MOOWJIBHBIX YCTPOWCTB, CPEICTBA OHMOMETPUYECKOMN
ayTeHTU(PUKAIIUN.

Hcropust pa3BUTHS KOMIIBIOTEPOB UM  MPOTPAMMHOTO  OOecredyeHwusl.
[Toxonenus: koMmbpiOTepoB. COBpPEMEHHbIE TEHICHIMU Pa3BUTHS KOMIIbIOTEPOB.
CynepKOMIbIOTEPBI.

[TapannenbHble BHIYMCICHHUS.

[lepconanpHbiii komMmblOTEp. [Iporieccop um ero xapakTepuCTUKU (TaKTOBas
4acToTa, pa3psaHocTh). OmnepaTuBHas naMATh. JloATOBpeMeHHas MaMsTh.
VYerpoiictBa BBoa U BbIBOAa. OO0BEM XpaHUMBIX JAaHHBIX (ONEpaTHBHAs MaMsTh
KOMITBIOTEPA, KECTKUM M TBEPAOTENbHBIA TUCK, MOCTOSTHHAS MaMATh cMapT(OHa)
Y CKOPOCTb JOCTYIIA JUIsl pa3JIMYHBIX BUJIOB HOCUTEIIEH.

Texanka 6€30MaCHOCTH U MpaBuiia pabOTHI HA KOMITBIOTEPE.

IIporpamMMbI U JaHHBIE

[Iporpammuoe obOecnieyeHre kommbiotepa. IlpukiaaHoe mporpammHoe
obOecrieueHue. CucremHoe pOrpaMMHOE obecrnieyeHue. Cucrembl
nporpamMmmupoBanus. [IpaBoBas oxpaHa nporpaMm U JaHHbIX. becriaTHeie u
yCIOBHO-0€ecmuiaTHbie nporpammbl. CBOOOAHOE MPOrpaMMHOE 00ecCTIeYEHHE.

@aitnpl w1 manku (karamoru). [IpuHIUNBI MOCTpoeHMs (PaMIOBBIX CHUCTEM.
[Tonmnoe ums daiina (manku). Ilyte k dainy (manke). Pabora c daiinamu u
KaTajJoraMi CpeACTBaMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHUE,
nepeMelleHre, epeuMeHoBaHre U yjaineHue GpaiaoB U nanok (katanaoron). Tumbl
daiinos. CoiictBa (aitioB. XapakTepHble pa3Mepbl (ailyioB pa3IMYHBIX THUIIOB
(cTpaHuIla TEKCTa, AJIEKTPOHHAsI KHUTA, (pororpadus, 3amuch NMECHU, BUICOKIIUII,
MOJIHOMETpaXHbIA (uiabM). ApxuBauus JaHHbIX. Mcroiab30BaHHE MpOrpaMM-
apxuBaropoB. DaitnioBeiii Menexep. [lonck ¢aiinoB cpencTBaMu ONepaliMOHHON
CUCTEMBI.

KommnbroTepHble BUPYCHl U IPYTHE BPEAOHOCHBIE MporpaMmbl. [Iporpammel
JUTSI 3aIIUTHl OT BUPYCOB.

KomnbrorepHbie ceTn



O0beauHenne KoMibloTepoB B ceTb. Cerb MHTepHer. BeG-cTpanuna, BeO-
cait. CTpykTypa aapecoB BebO-pecypcoB. bpaysep. IlonckoBbie cuctemsbl. [Tonck
uHopMalMu 1O KIIOYEBBIM CJIOBaM U MO H300paxkeHuto. J[oCcTOBEpHOCTh
uH(popmanuu, noayuyeHHol u3 Nurepuera.

CoBpeMEeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKALIAM.

CereBoli 3THKET, 0a30BbIe HOPMBI WH(DOPMAIMOHHOW STUKH U TIpaBa MIpH
pabore B UntepHete. CTparerun 6e3omacHoro noseaeHus B iutepHere.

Teopernvyeckune 0CHOBbI HH(POPMATHKH

Nupopmanus v mvHPpoOpMaUMOHHBIE IPOLECCHI

Nudopmanust — 0JHO U3 OCHOBHBIX MOHATHI COBPEMEHHOMN HAYKH.

Nudopmarus kak cBeACHUS, TPEIHA3HAYCHHBIC JIJIST BOCIIPUSATHS YEJIOBEKOM,
u  uHpopMammMs Kak JaHHBIE, KOTOpble MOTYT OBITh  00pabOTaHBI
aBTOMAaTU3UPOBAHHOMN CUCTEMOM.

JluckpeTHOCTh TaHHBIX. BO3MOKHOCTh ONMHMCAHMS HEMPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOILBIO TUCKPETHBIX IaHHBIX.

NHupopMalilnoHHbIE MPOLECChl — IMPOLECCHl, CBSI3aHHBIE C XPaHEHHEM,
npeoOpa3zoBaHUEM U Mepeaadeid JaHHBIX.

IIpencraBiaenue uH(pOpMaALMH

CumBos. AndaBut. MomHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andaButoB. EcrecTBeHHbIE U (hopMalIbHBIE SA3BIKH. AJI(DABUT TEKCTOB Ha PYCCKOM
s3pike.  JIBowuHbiit  andaButr. KomnyecTBO BCEBO3MOXHBIX CJIOB  (KOJIOBBIX
KoMOMHAIMK) (PUKCUPOBAHHOM IJIMHBI B JBOMYHOM andaute. [IpeoOpazoanue
moboro andasuTa K ABOMYHOMY. KOJIM4eCTBO pa3inuyYHbBIX CIOB (DUKCUPOBAHHOU
JUITMHBI B aj(aBUTE ONPEIeIEHHON MOLITHOCTH.

KoaunpoBanue cuMBONIOB ONHOTO aiaBUTa C MOMOIIBI0O KOJOBBIX CJIOB B
JIpyrom ajadaBuTe, KOJaoBas TadaUIa, TEKOIUPOBAHHUE.

JBonunsiii kox. [lpeacraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOMYHOM aji(haBUTE.

Nudpopmanmonusiii 00bEM OaHHBIX. bUT — MHUHHManbHas €IUHHIIA
KojaudecTBa UWHGOpPMAIMU — JBOMYHBIA  paspsan. EguHunesl u3Mepenus
nHpopManmoHHOro 00béMa TaHHBIX. buT, Oaiit, KunobaiT, MmeradbaiT, ruradaiT.

CkopocTh nepenadv JaHHbIX. ENMHUIBI CKOPOCTH MEPEAAUN TAHHBIX.

KomupoBanue TtexkcToB. PaBHOMEpHBIM KOA. HepaBHOMEpHBIM  KOZ.
Komupoka ASCIl. BocbmuOutHbie koaupoBku. [loHATHE 0 KOAMPOBKAX
UNICODE. [exonupoBaHue COOOIIECHUI C HCIMOJBb30BAHUEM PAaBHOMEPHOTO U
HepaBHOMEpPHOTO Kojia. ubopmarmonusiii 00bEM TEKCTAa.

Hckaxxenne nuopmaiuu npu nepeaayge.

OO1ee mpencraBiieHHe O UU(POBOM MPEACTaBICHUM ayJUOBU3YalbHBIX W
JPYTUX HEMPEPHIBHBIX TaHHBIX.



KomupoBanne 1Berta. IlBetoBeie w™omenmn. Mogens RGB. ['myGuna
KoaupoBaHusl. [lanurpa.

PactpoBoe u BekTOpHOE mpezacTaBieHue uzoOpaxeHuil. [Iukcens. Oienka
MH(OPMATMOHHOT0 00bEMa rpadMUECKUX JAHHBIX JJI1 PACTPOBOIO N300PaKEHHUS.

KomupoBanue 3Byka. PazpsanHocTs u yacrora 3anucu. KonnuecTBo KaHAJIOB
3aIHCH.

OneHKa KOJMYECTBEHHBIX IMAPaMETPOB, CBSI3AHHBIX C MPEACTABICHUEM H
XpaHEeHHEM 3BYKOBBIX (pailsioB.

NudopmanuoHHbIe TEXHOJIOTUU

TexcToBbIE TOKYMEHTBI

TekcToBbIE JOKYMEHTBI M WX CTPYKTYPHBIE JJIEMEHTHI (CTpaHHIla, aod3ail,
CTpOKa, CJIOBO, CHMBOJ).

TeKCTOBBII MPOLECCOpP — MHCTPYMEHT CO3JAaHUS, PEOAKTUPOBAHUSA H
dopmarupoBanusa TekcToB. lIpaBuna Habopa Tekcra. PegakTupoBaHuE TEKCTa.
CpotictBa cumBojioB. llpudr. Tumsl mpudToB (pybneHbie, C 3acedkamw,
MoHouupuHHbIe). [lomyxxupHoe u KypcuBHOe HauepTanue. CBolicTBa a03aleB:
IpaHulIbl, a03alHbIA OTCTYI, UHTEpPBAJ, BbIpaBHUBaHME. [lapamMeTpbl CTpaHUIIBL.
CruneBoe popMaTupoOBaHUE.

CrpykTypupoBaHue HHGPOpPMALIMM C TMOMOUIBIO CHOUCKOB U  TaOJuII.
MHuoroypoBHeBble criuckd. [[o0aBiieHre TaONHIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka m3o00paxeHuii B TEKCTOBBIE MTOKyMeHTHI. O0TekaHne n3o0paxeHuin
TEKCTOM. BKIIIOUeHHE B TEKCTOBBIN OKYMEHT auarpamm, (Gpopmyl, HyMmepanuu
CTpaHUL, KOJJOHTUTYJIOB, CCBIJIOK U JPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanusi. PaccranoBka nepeHocoB. ['010coBOl BBO TEKCTA.
OnTtuueckoe pacnosHaBaHue Tekcra. KommbroTepHblil nepeBoa. Mcmnonb3oBaHue
cepBucoB MHTEpHETA 1151 00paOOTKH TEKCTA.

Komnbrorepuas rpadpuka

3HaKOMCTBO C TIpaUuecKuMU peAakTopaMH. PacTpoBble PHUCYHKH.
Hcnonp3oBanue rpaduyeckux MpUMHUTHBOB.

Onepanuu peJakTUpOBaHUS rPaPUIECKUX 0O0BEKTOB, B TOM YHCIIe TU(PPOBBIX
doTorpaduii: m3MeHeHHe pa3mepa, oOpe3ka, MOBOPOT, OTpaKeHWe, padora C
oOnacTsiMu (BbIIENIEHUE, KONMUPOBAHHE, 3aJIMBKAa IIBETOM), KOPPEKIIUS IIBETA,
APKOCTH U KOHTPACTHOCTH.

BektopHas rpaguka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpPEICTBAMHM TEKCTOBOI'O MPOLECCOpa WM JPYTrUX NporpaMm (IPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI.

MyJbTUMEIUHHbIC IPE3eHTAIUU

[TogroroBka MyJnbTUMEIUUHBIX Mpe3eHTauuil. Cnaita. JlobaBieHue Ha ciaiia
TeKCTa 1 n3o0pakeHuil. Paborta ¢ HeCKOMbKUMHU claliamMu.



JlobaBrneHne Ha  ciaiag  ayauMOBU3YaJbHBIX  JIaHHBIX.  AHUMAIIUA.
['uniepccbuiky.

8 KVIACC

Teopernvyeckune 0CHOBbI HH(POPMATHKH

CucreMbl CHUCTECHUS

Heno3unuonuele ¥ MO3UIIMOHHBIE CHUCTEMbI  cuucieHusa. AJjdaBur.
OcnoBanue. Pa3zsépuyTas popma 3anucu uucna. [lepeBoj B JECATUUHYIO CUCTEMY
YKCeJl, 3aMUCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

PumMmckas cucrema cuncieHus.

JBonuHas cucteMa curcienus. [lepeBon menbix yucen B npexaenax ot 0 mgo
1024 B nBoWuYHyIO cHUCTeMYy cUHCieHUs. BocbMepuyHas cucTeMa CUHUCICHUS.
[lepeBoj uncen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U JECATUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunas cuctema cuucieHusa. llepeBoa umcen wu3
HIECTHAUATEpPUYHONM CHCTEMBI B JBOMYHYIO, BOCBMEPUYHYI0 U JIECATUYHYIO
CUCTEMBI U 0OpATHO.

ApudmMernueckue onepauy B JBOMIHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MAaTEeMATHY€CKOM JIOTHKH

Jlornueckue BbIcKa3biBaHUsA. Jlornueckue 3HAYEHUS  BBICKA3bIBAHMIA.
DneMeHTapHble U COCTAaBHBbIE BBICKa3bIBaHUS. Jlormueckue omepanuu: «uw»
(KOHBIOHKIIMS, JIOTMUYECKOE YMHOXKEHHE), «WIN» (AUZBIOHKIMS, JIOTMYECKOe
CJIOKEHHE), «Hey» (Jormyeckoe oTpuiianue). [Ipruopurer JOruyeckux omnepanuu.
OrnpeneneHne HCTUHHOCTU COCTABHOTO BBICKA3bIBAHUS, €CJIM M3BECTHBI 3HAUYCHUS
MCTUHHOCTH BXOJSIIMX B HEr0 DJIEMEHTapHBIX BbICKa3biBaHMi. Jlornueckue
BbIpakeHus. IlpaBuna 3amucu jormyeckux BblpaxkeHud. I[locTpoenue Tabaun
HMCTUHHOCTH JIOTUYECKHUX BBIPAXKEHUM.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

HcnoaHnTe M ¥ AJIrOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMHA

[lonatue anroputma. HWcmomHuTenu aiaropuTMoB. AJITOPUTM Kak IUIaH
yIpaBJICHUS UCIIOJIHUTENIEM.

CpotictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIM, B BHUJC
OJIOK-CXEMBI, TPOrpamMma).

AJNropUTMUYECKHE KOHCTPYKIMH. KOHCTpyKIMS «ciienoBaHue. JIMHEHHbIN
anroput™.  OrpaHUYEHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXHOCTH
MPEeAYyCMOTPETh 3aBUCHUMOCTh IMOCIEI0BATEIbHOCTH BBIMIOJIHSIEMBIX JIEUCTBUN OT
MCXO/IHBIX JaHHBIX.



KoHcTpyKiusi «BeTBieHUE»: MOJIHASA M HemosiHas (opMbl. BoimonHeHue u
HEBBIIIOJIHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTBH BbICKa3bpIBaHusA). IIpocTeie n
COCTaBHbIE yCIIOBHUSI.

KoHCTpyKIust «IOBTOPEHUS: IUKIBI C 3aJaHHBIM YKUCIOM IMOBTOPEHHM, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LIUKIIA.

Pa3zpaboTka 11t popManibHOrO HCIOJHUTENS aJrOpUTMa, MPUBOJAAILIETO K
TpeOyeMOMy pe3ynbTaTy MpH KOHKPETHBIX HMCXOAHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX QJITOPUTMOB C HCIIOJIB30BAHMEM IIMKJIOB W BETBICHHM A
ynpasieHust (GopManbHbIMM HUCHOJHUTENSIMU, TakuMu kak Pobor, Yepemnaka,
YepréxHuk. DBbplMonHeHWE alropuTMOB BpPYYHYHO M Ha  KOMIIBIOTEpE.
CuHTakcu4eckue u Jorudyeckue omuoku. OTKasbl.

S3BIK IpOrpaMMHpPOBAHUS

SAzpik mporpammupoBanus (Python, C++, Ilackane, Java, C#, IllkonbpHbIH
AnroputmMudeckuid A3bIK).

Cucrema npOrpaMMHUpPOBAHMS: PENAKTOP TEKCTa IPOrpamm, TPaHCIATOP,
OTJIA4HK.

Ilepemennas: tum, ums, 3HadeHue. Llenble, BENIECTBEHHbIE U CUMBOJIBHBIC
NIEpEMEHHBIE.

Omneparop mnpucBauBaHus. ApU(PMETUYECKHE BBIPAKEHUS U MOPSAOK UX
BbIuKciieHud. Onepanuu ¢ UEIbIMH YUCIAMU: LIEJIOYHCIEHHOE JIEJIEHUE, OCTaTOK
OT JCJICHHUS.

BerBienns. CocTaBHbIE YCIOBHS (3alUCh JIOTMYECKMX BBIPAXKEHUH Ha
U3y4aeMOM sI3bIKe MporpammupoBaHusi). HaxoxkneHne MUHHMymMa M MakCUMyMa
U3 JIBYX, TPEX U YETBIPEX uucel. PelleHue KBagpaTHOrO ypaBHEHHUs, UMEIOLIEro
BEILLECTBEHHBIE KOPHH.

JuanoroBas omIagka DIPOrpaMM: IOIMIATOBOE BBIINOJHEHHUE, IPOCMOTP
3HAYEHWH BEJTMYMH, OTJIaJ0YHbIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

[ukn c¢ ycnoBuem. Anroput™ EBKiMIa uisi HaX0XIEHHS HAMOONBIIETO
O0IIero AenuTeNsl OBYX HaTypajbHBIX uuce. Paz0ueHue 3amucu HATypalbHOTO
qyciia B MO3UIMOHHOM CHCTEME C OCHOBaHMEM, MEHBIIMM WIH paBHbIM 10, Ha
OTJICJIbHBIC I PHI.

[Muky ¢ nmepeMeHHOW. ANTrOpUTMBI MPOBEPKH JAECIMMOCTH OIHOTO LEJIOrOo
41CJIa Ha APyroe, IPOBEPKHU HATYPaJIbHOI'O YMCia Ha MPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Ilogcy€T 4YacTOThl MOSBIEHHS CHMBOJIA B
cTpoke. Bcrpoenusie pyHKIuu 11 00pabOTKH CTPOK.

AHaJIu3 aJIrOpuTMOB



OnpeneneHne BO3MOXKHBIX PE3YyJIbTATOB PaOOTHI alrOpuTMa MPU JAaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, ONPEACICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MPUBOAIINX K IAHHOMY PE3YJIbTATYy.

9 KJIACC

Iu¢dposasti rpaMoTHOCTDH

I'no6anbHas ceTb UHTepHET U cTpaTeruu 0e30MacHOro noBeieHUs B Heil

['mo6anbhas cets UuTepuer. [P-aapeca y3moB. CereBoe XpaHEHHE TaHHBIX.
MeToapl MHIMBUYaIBHOTO M KOJUIEKTUBHOIO pa3MelIeHUs] HOBOW MH(OpMAaIK B
Wutepuere. bonbmme naHHbie (MHTEpHET-IAHHBIE, B YaCTHOCTH JaHHBIC
COITMAJIbHBIX CETeM).

[Tonsitue 00 mHGOPMAIIMOHHONW 0€30MaCHOCTU. YTPO3bl HH(POPMAIIMOHHON
0e30macHOCTH Mpu padoTe B INIOOATBHOM CETH U METO/bI NMPOTUBOACHCTBUS UM.
[IpaBuia Oe3omacHoM ayTeHTUPUKAIMU. 3amuTa JUYHOM uHPOpMAlUU B
Wntepuere. be3zonacueie crpareruu nosenaeHus B MHrephere. Ilpenynpexnenue
BOBJICUCHUSI B JICCTPYKTUBHBIE M KPUMHHAIbHBIE (DOPMBI CETEBOW aKTHBHOCTH
(xubepOyuHT, PUIUHT U ApyTHe GOPMBI).

PaGora B nHpOpPMalHOHHOM NMPOCTPAHCTBE

Bunael nesarensHoctu B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
CepBUCHI (MOYTOBasl Cily>k0a, BHUJIEO-KOH(PEPEHI-CBSA3b W JIPYTUE), CIpPaBOYHBIE
cIy>)kObl  (KapThl, pacmucaHus ¥ JPYTrHe), TOUCKOBBIE CIIyKObI, CITyXObI
OOHOBJIEHUSI TpOorpaMMHOro oOecriedeHus U Jpyrue ciayxkObl. CepBHCHI
roCy/lapCTBEHHbIX yciyr. O0sauyHble XpaHWiInIa AaHHbIX. CpencTBa COBMECTHOM
pa3paboTK JOKyMEHTOB (oHJaiiH-oducekr). [IporpamMHoe obecrieueHrne Kak BeO-
CEpBHC: OHJIATHOBBIE TEKCTOBbIE M TpaUUeCKHe PEeNaKTOpPbI, Cpelabl pa3paboTKu
IPOrpaMM.

TeopeTudeckue 0oCHOBbI HH(POPMATUKHU

MopenupoBanue Kak MeTO/l NO3HAHUS

Monens. 3anaun, pemaeMble ¢ TOMOLIbI0 MojenupoBanus. Kiaccupukauun
Mozeneld.  MarepuanbHble  (HaTypHble) UM UH(GOPMAIMOHHBIE  MOJEIIH.
HenpepeiBHble u auckperHele Monenu. HWmurtanmonusle moxenu. Hrpossie
monenu. OneHka aJeKBaTHOCTH MOJENIN MOJCIUPYEMOMY OOBEKTYy U IeNsiM
MOJIETTUPOBAHUSI.

Tabnuunasie Mosenu. Tabnuia Kak mpeACcTaBIeHUe OTHOIICHUS.

ba3pl maHHbIX. OTOOp B TabiMilEe CTPOK, YJOBJIETBOPSAIOMIMX 3aJaHHOMY
YCIJIOBHIO.

I'pad. Bepmmna, pedpo, nyts. OpueHTUPOBAHHBIE U HEOPUEHTHUPOBAHHbBIE
rpadsl. JInuna (Bec) peOpa. BecoBas marpuna rpada. JnumHa myTtd Mexay
BepiinHaMu rpaga. Ilouck ontumanbHoro nmytu B rpade. HauanbHas BepuimHa



(MCTOYHUK) U KOHEYHAs BEpIIMHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Brruucnenue
KOJIMYECTBA IMyTEH B HAIPABICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepmnnHa (y3en), Juct, pebpo (ayra) aepea. BricoTa
nepesa. [lognepeo. Ilpumepsl ncnonb3oBanus AepeBbeB. [lepebop BapuaHTOB C
ITOMOIIBIO JIEPEBa.

[ToHsiTne MaTeMaTHYeCKOM Mojenu. 3ajadyd, pellaeMble ¢ MOMOIIbIO
MaTeMaTU4YECKOro (KOMIBIOTEPHOT0) MoAearpoBanus. OTiauune MareMaTUu4ecKon
MOJIEIM OT HATypHOW MOJIEIM W OT CJIOBECHOrO (JIMTEPAaTypHOIO) ONMUCAHUS
00BEKTA.

DTanbel KOMIIBIOTEPHOTO MOJICIIMPOBAHUS: MOCTAHOBKA 33Ja4d, MOCTPOCHUE
MaTeMaTU4YeCKOW MOJENH, MPOrpaMMHas peaau3aius, TECTUPOBaHUE, TPOBEICHUE
KOMIIBIOTEPHOTO 3KCIIEPUMEHTA, aHAIU3 €0 Pe3yJIbTaTOB, YTOUHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMHPOBAHHUE

Pa3pa0orka aJiropuTMoB M IPOrpPamMm

Pazbuenne 3amaun Ha mom3agadn. COCTaBIICHHE AJITOPUTMOB M TIPOTPAMM C
WCIIOJIb30BAaHUEM BETBJIICHUM, LHMKIOB M BCIOMOTaTEIbHBIX AJTOPUTMOB IS
yOpaBJIeHUs] UCTIONHUTENeM PoOOT Wi JpyruMu HMCHIOJHUTENSIMHU, TaKUMHU Kak
UYepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBIICHUE U
OTJIaJIKa MPOrPaMM, peal3yOIIUX TUIIOBBIE aJITOPUTMbI OOPAOOTKHA OJJHOMEPHBIX
YUCJIOBBIX MAacCHBOB, Ha OJIHOM M3 S3bIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IIkonbHBIA AJITOPUTMUYECKUN S3BIK): 3aII0JTHEHUE YUCITOBOTO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJA
quces, HaXOXKJIEHUE CYMMBI 3JIEMEHTOB MAacCCHUBA, JIMHEHHBIA MOUCK 3aJaHHOTO
3HAQYEHUS] B MAacCHBE, MOJCYET DJIEMEHTOB MAacCHBa, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO, HaXOXJCHHE MHUHUMAJIBHOTO (MAaKCHMAaJbHOTO) SJIEMEHTa
MaccuBa. COpTUpPOBKAa MaccuBa.

O6paboTka MOTOKA JAHHBIX: BBIYMCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHHHMAIBHOTO W MAaKCUMAaJIbHOTO 3HAYCHHSI JJICMEHTOB
MOCJIEA0BATEIbHOCTH, YIOBJIETBOPAIOLINX 3aJAHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. Obpartnas cBsa3b. [logyueHne curHanoB ot IUGPOBBIX
JAaTYMKOB (KacaHus, pacCTOSHMs, CBeTa, 3BykKa u jpyroro). Ilpumepsi
WCIIOJB30BaHUsl  MPUHIMIIA OOpaTHOM CBSI3W B CHUCTEMax  YNpaBJICHUS
TEXHUYECKUMU YCTPONCTBAMU C TOMOIIBI JIaTYUKOB, B TOM YHCJIE B
POOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABICHUS JIBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapoOYHas JIMHUS aBTO3aBOJAA, ABTOMATU3UPOBAHHOE



YIPABJIEHHE OTOIUIEHUEM JOMAa, ABTOHOMHAsl CUCTEMa YNPAaBJIECHUS TPAHCIIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTUU

DJIeKTPOHHbIE TA0JIUIbI

[Tonsitue 006 >MEKTPOHHBIX TAaOIUIIAaX. TUIIBI TaHHBIX B TYEHKAX AIEKTPOHHON
tabmuipl. PenaktupoBanne u QopmatupoBanHue tabmnuil. BcrpoeHHble (yHKIINU
JUIS TIOMCKa MaKCHUMyMa, MHHMMYyMa, CYMMbI M CpPEAHEro apu(pMETHYECKOro.
CoptupoBKa JaHHBIX B BbLIEJIEHHOM auana3oHe. [locTpoenue auarpamm
(rucrorpamMma, KpyroBas JAuarpaMma, Toue4yHas jauarpamma). BwiGop Tuna
JMarpaMMel.

[IpeoOpazoBanue hopmyn npu KonupoBaHuu. OTHOCHUTEIbHAS, a0COIIOTHAS
U CMelIaHHas ajpecarus.

VYcnoBHBIE BBIYUCIEHUS B OJEKTPOHHBIX Tabnuuax. CyMMHpoOBaHUE U
NOJACYET 3HAYEHUW, OTBEYAIOLIMX 3aJaHHOMY YycioBuio. OOpaboTka OO0NbIIMX
HAa0OpOB AaHHBIX. YUCIEHHOE MOAECIIUPOBAHUE B AIEKTPOHHBIX TaOIHIIAX.

NudpopmannoHHbIe TEXHOJIOTMHA B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTUH YKOHOMUKUA MUPA, CTPAHBI,
pernoHa. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

[Ipodeccun, cBsa3anHble ¢ UHPOPMATUKONA U UH(HOPMAITMOHHBIMUA TEXHOJIOTHUSMU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  Pa3pabOTUMK  MOOWIIBHBIX  MPUIIOKEHHH,
TECTUPOBILMK, APXUTEKTOP MPOTPAMMHOIO OOECHEYEHHs, CIEUUATUCT TI0
aHaJM3y JTAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOT'O OBLIEI'O
OBPA3OBAHUA

N3ydenne wHGOPMATUKH Ha YypOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHHUs
HaIpaBJIeHO Ha JOCTHKEHUE OOYYaIOIIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
MPEIMETHBIX Pe3yJbTaTOB OCBOCHHMS COJEPKAHMS yUeOHOTO MpeMeTa.
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANpPaBICHHOCTh HA pEIICHHE 3a]a4
BOCIIUTAHUS, PA3BUTUS U COLMATU3ANMK OOYYAIOIIMXCS CPEICTBAMH y4eOHOTO
peaMeTa.

B pesynbrate wu3ydeHuss HHPOPMATUKHA HA YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHus y obOyuaromierocs OyAayT cpOpMHUPOBAHBI CICAYIOIINE JTUYHOCTHBIE
pE3yNbTaThl B YACTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOE OTHOIIEHUE K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAyYHOMY HACJIEeJHI0, TOHMMaHUE 3HAUYCeHHUS WH()POPMATHKU KaK HAYKH B >KU3HU
COBPEMEHHOI0 O0O0IleCTBa, BIAJEHUE JOCTOBEPHOW HH(OpManuen o MnepeaoBbIX
MHUPOBBIX U OTEYECTBEHHBIX JIOCTHKEHHUSX B o00sactu HWHPOPMATUKU U
WH()OPMAIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX O
uudpoBoil TpaHchopmMauK COBPEMEHHOTO OOIIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTAIUSI HA MOPaJIbHbIE IIEHHOCTA U HOPMBI B CUTYaIlUSIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCThH OLIEHUBATH CBOE MOBEJCHUE U MOCTYIKH, a TAK¥KE IMOBEJICHUE
Y MOCTYIKU APYTUX JIIOJEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUSI TOCJIEICTBUM IIOCTYNKOB, AaKTUBHOE HENPUATHE ACOLMAIbHBIX
MOCTYIKOB, B TOM uuciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MpEACTAaBICHUE O COLMAJIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIEHUWH B KOJUIGKTMBE, B TOM 4YHCI€ B COIMAIBHBIX COOOIIECTBAX,
COOJIOJIeHNE TpaBWiI OE30MaCHOCTH, B TOM YHCIE HaBBIKOB 0€30MacHOro
NOBEJAECHUS B HHTEPHET-CPENle, TOTOBHOCTh K pPa3HOOOpPa3HOW COBMECTHOM
NEATETHPHOCTH TIPU BBHITIOJIHEHUHW YYE€OHBIX, MO3HABATENIBHBIX 3a7a4, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOMNOHMMAHHIO W B3aUMOIIOMOINUA B
mporiecce 3ToN y4eOHOU IeITeTbHOCTH, TOTOBHOCTh OIIEHUBATH CBOE MOBEJCHUE U
MOCTYIIKM CBOHUX TOBApHIIEH C MO3HWIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUNA MTOCTYTKOB;

4) HeHHOCTEe HAYYHOI' 0 MMO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PECHUECKHUX TMPEICTaBICHUN 00 wHbOpMaImy,
UH(OOPMAITMOHHBIX nporeccax u UH(OPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOLLIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U OOIIECTBEHHOM
IPAKTUKU U COCTABIISAIOIMX 0a30BYI0 OCHOBY JUIsl IOHUMAHUS CYIIHOCTH HAyYHOH
KapTHHBI MUPA;

UHTEpeC K OOyUYeHHWI0 W TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAmNpaBIEHHOCTU U
ypOBHS 00yu€HUs B AaJbHEHIIEM;

OBJIaZICHUE OCHOBHBIMH HAaBbIKAMHU HCCJIEI0BATENbCKONW JESITEIbHOCTH,
YCTAaHOBKA HAa OCMBICJIEHUE OIBbITA, HAONIOJACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPIIICHCTBOBATh IYTH JOCTHKCHHS WHAMBUAYAIBHOTO M KOJIJICKTUBHOTO
OJ1arononyyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM 4YHCIJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMH TEKCTaMM, CIPAaBOYHOM JIUTEPaTypoH,
pa3HOOOpa3HbBIMU CPEICTBAMU MH(POPMALMOHHBIX TEXHOJOIMM, a TakKe YMEHHUs
CaMOCTOSITENTFHO OMPEENSTh e CBOETO O0Y4YEeHHsI, CTaBUTh U (HOPMYITHPOBAThH
Juis ceOs HOBBIE 33/Jaud B yu€Oe U IMO3HABAaTEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHUBBI M1 HHTEPECHI CBOEH MM03HABATEIbHOM 1€ATEIbHOCTH;

5) popMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO, YCTAHOBKA Ha 3/IOpPOBbIM 00pa3 >KW3HU, B TOM YHCIE U 3a CUET
OCBOCHHMSI M COONIOACHUS TpeOOBaHHMM O€30MacHOM JKCIUTyaTallil CpPEACTB
UH(GOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIMTAHMS:

UHTEpEC K MPaKTUYECKOMY H3y4deHHIo mpodeccuii u Tpyda B cdepax
npodeccuoHanbHON NEATEIBbHOCTH, CBSI3aHHBIX c UH(OPMATUKOMH,
IPOrpaMMHUPOBAHUEM M HH(POPMAIIMOHHBIMH TEXHOJIOTUSAMH, OCHOBAHHBIMHU Ha
JOCTHUKEHUSIX HAyKU MHPOPMATUKU M HAyYHO-TEXHUYECKOIO IIporpecca;

OCO3HAaHHBIM BBHIOOP M IOCTPOCHHE WHAMBUAYAIbHOM  TPAEKTOPUHU
o0pa3oBaHMs W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
MHTEPECOB U NMOTPEOHOCTEN;

7) 3K0JOrn4eCKOro BOCIMTAHMS S

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MPOoOJIeM W MyTed HX
pelieHusi, B TOM 4HCI€ C Y4ETOM BO3MOXKHOCTEM HMHPOPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH;

8) aganTanum od0y4arouerocsi K U3MEHsIIOUIUMCH YCJIOBUAM COLUAIBHOM
U IPUPOJAHOH CpeAbl:

OCBOEHHE O0OYYarOIIMMHCS COLMAIBHOIO OIbITa, OCHOBHBIX COI[MAJIbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYIIEH AESITEIbHOCTH BO3PACTa, HOPM U IpPaBUII
OOIIECTBEHHOTO TIOBeIeH!s, (OPM COIMAILHOM JKU3HM B TPYIINAX U COOOIIECTBAX,
B TOM YHCJIE CYIECTBYIOIINUX B BUPTYAIbHOM IPOCTPAHCTBE.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS MPOrpaMMbl MO HH(POpPMATHKE
OTpaXKalOT  OBJIAJICHUE  YHHMBEPCAJIbHBIMA  Y4YE€OHBIMH  JEHUCTBUSIMH  —
II03HABATEIbHBIMUA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble jornueckue aecTBUs:

YMEHUE ONpENeNsATh TMOHATHS, CO37aBaThb OO0OOIIEHUS, yCTaHABIMBAThH
aHAJIOTUH, KJIAacCU(UIMPOBATh, CAMOCTOSTEIIbHO BBIOUPATh OCHOBAHHUS U
KpUTEpUH ISl KJ1acCU(UKAIMU, yCTaHABIUBATh MPUYUHHO-CJICACTBEHHBIC CBS3H,
CTPOUTH JIOTMYECKUE PACCYXKACHUA, JeiaTh YMO3aKJIIOUYEHUsS (MHIYKTUBHEIE,
JIETyKTUBHBIE U IO AHAJIIOTUH) U BBIBOIbI;

yMEHHUE CO3/1aBaTh, NMPUMEHSATh U TPEeoOpPa3oOBBIBATh 3HAKU M CHUMBOJIbI,
MOJIEJIM M CXEMBI JIJIsl pelIeHUs YUYECOHBIX U MO3HABATENIbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh CIOCO0 pelieHusl y4eOHOU 3a1ayu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUs, BbIOMpATh HauboJiee MOAXOIAUIMNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

bopMyUpOBaTh BOIMPOCH], (UKCUPYIOIIME pPa3pblB MEXIY peaJbHbIM U
JKeJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIbHO YCTaHABJINBATh
HMCKOMOE€ U JIaHHOE;

OIICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMAIIHIO, TTOTYICHHYIO
B XOJI€ UCCJIEIOBAHUSI;

MIPOTHO3UPOBATh BO3MOXHOE JIaJIbHEUIIIEE Pa3BUTHE MPOIECCOB, COOBITUN U
MX TIOCIIEJICTBUS B AHAJIOTUYHBIX WJIA CXOJHBIX CHUTYAIUSX, & TAKKE BBIJBUTATH
MIPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ unpopmanueii:

BBISIBIISAT AeUIIUT WHGOPMAIIUHU, NAHHBIX, HEOOXOAMMBIX I PEIICHHUS
MIOCTABJICHHOW 3aJa4H;

MPUMEHATh PA3JIMYHbIE METOAbl, HHCTPYMEHTBHI M 3alpoChl MPU IMOUCKE U
orOope wWH(pOpMAIMU WIM JAaHHBIX W3 HMCTOYHUKOB C YUYETOM MPEIIOKEHHOMN
y4eOHOM 3a71a4M 1 3aJaHHBIX KPUTEPHEB;

BBIOWpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
“H(pOpMAIINIO Pa3IUUHBIX BUJOB U (DOPM MPEICTABIICHHUS;

CaMOCTOSITEJILHO  BBIOUpATh  ONTUMalIbHYIO  GOpMy  TpeACTaBICHUS
nHDOpPMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOU Trpadukoil 1 uX KOMOWHALIUAMY;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMUA TI0 KPUTEPHUSIM, MPEIJIOKEHHBIM
yUHUTENEM WIH CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO;



3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

O0meHnue:

COIIOCTABJISITh CBOU CYXKJICHHUS C CYXIACHUSIMU JIPYTUX YYaCTHUKOB JUAJIOTa,
OOHApYXUBATh PA3JIUYUE U CXOJICTBO MO3UITUI;

MyOJIMYHO TIPEACTABIATh PE3YIbTaThl BHITIOJHEHHOTO OIBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOSITSILHO BBIOMpATh (QopMaT BBICTYINICHHS ¢ Yy4E€TOM 3adad
MPE3CHTAIMd U OCOOCHHOCTEH ayJMTOPHUU U B COOTBETCTBHU C HUM COCTABJIATH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCTIOIB30BAaHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasI 1eITEJIBHOCTD (COTPYITHHUYECTBO):

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WUHIUBUIYATHHOM
paboThl MpU PEIICHUH KOHKPETHOM mpoOJieMbl, B TOM YHCJIE MNPU CO3JaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATH 11€JIb COBMECTHOM HMH(POPMAITMOHHON NEATeIIbHOCTH IO cOopy,
oOpaboTke, mepenade, QopMmanuzanuu UHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ NOCTUXKEHHIO: PacIpeieisiTh POJIM, JOTOBAPUBATHCSA, 00CYXKIATh
IIPOIIECC U PEe3yIhbTaT COBMECTHOM pabOTHI;

BBITIOJTHATh CBOKO YacTh paboThl ¢ WMH(opMarued uiu WHQOPMAIMOHHBIM
MPOJYKTOM, JOCTHTasi Ka4eCTBEHHOrO pe3yjbTaTa MO CBOEMY HANpaBICHUIO U
KOOPAUHUPYSI CBOU ACHCTBUS C IPYTUMU YieHAMU KOMaH/IbI,

OIICHHBATh KaueCTBO CBOETO BKJIa/a B OOITHIT MH(GOPMAIIMOHHBIN MTPOTYKT T10
KpUTEPUSIM, CaMOCTOSATEIBHO chopMyIUpPOBaHHBIM y4acCTHUKaMU
B3aUMOICHCTBUSI;

CpaBHUBATh PE3YyJbTAaThl C HMCXOJHOW 3ajauell M BKJIQJ KaXJIOTO YjieHa
KOMaH/Abl B JIOCTHXKEHHE PE3yJIbTaTOB, pa3AeiisiTh cPepy OTBETCTBEHHOCTH U
MPOSIBIISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIepe] TPYIIION.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITh B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX HpoOiembl, TpeOyrouue
peleHns;

OPUEHTUPOBATBCS B  Pa3IMUHBIX MOAXOJAaX K MPUHATHIO PEIICHUM
(MHIMBUAYaJIbHOE MPUHATHE PEUICHUH, IPUHATHE PEIICHUI B TpyMIIe);

CaMOCTOATEILHO COCTABJISTh AJTOPUTM pEUIeHUs 3aJaud (MJIM €ro 4acTh),
BbIOMpaTh CIOCO0 pelieHus: yueOHOM 3ajaun ¢ y4E€TOM MMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMeHTHpOBaTh IpejJlaraéMble BapUaHTbI
pELICHUN;



COCTaBIIATh IUIAH JCHUCTBUU (TUTaH peadu3allid HaMEUEHHOTO alropuTMa
pElIeHHs), KOPPEKTUPOBATH MPEJIOKEHHBIN alrOpuT™M C YYETOM TMOTyUYEHUs
HOBBIX 3HaHHI 00 M3y4YaeMOM OOBEKTE;

Jenarb BBIOOp B YCIOBUAX MPOTUBOPEUYMBOM uHHGpoOpMaluu U Opath
OTBETCTBEHHOCThH 32 PEILICHHE.

CaMokoHTpOJb (peduiexcusi):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJIS, CAMOMOTHUBAIIUU U PEDIICKCUU;

JIaBaTh OIICHKY CUTYAIMH U MpeiaraTh IiaH e€ U3MEHEHUS;

YYUTBIBATh KOHTEKCT U MPEJIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
NpU pEIICHUH Y4eOHOM 3ajauyd, aJanTUpPOBaTh pEHIEHHWE K MEHSIOIMNMCS
00CTOATEILCTBAM;

OOBSICHATh ~ TPUYMHBI  JOCTHXKEHUS  (HEIHOCTHIKEHHUS)  pe3yjbTaToB
MH(OPMAITMOHHOW IESITEIbHOCTH, JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MIPOU3OIIEIIICH CUTYaIUH;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjIbTaTa IeJIU U YCIOBUSIM.

IMOIIMOHAJILHBIN HHTEJIJIEKT:

CTaBUTh CeOs1 HA MECTO APYIroro 4eyioBeKa, MOHUMATh MOTUBBI U1 HAMEPEHUS
JPYTOTO.

Ilpunsitue cedst m APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIMUPOBATh BCE BOKPYT JaXKe B YCIOBHSIX
OTKPBITOT'O JIOCTYyTIA K JIFOOBIM 00BEMaM HHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 kJjacce y oOydaromerocs OyayT copMuUpOBaHBI
CIIEYIOIINE YMECHHUS:

MOSICHSITh Ha nmpuMepax CMBICTT TOHSTHI «H(pOpMAIUD,
«H(DOPMAIIMOHHBIA ~ TIpOIlecCy»,  «o0paboTka  wWHpOpMaum», «XpaHEHHE
uHpOpMaIUNy, «repeaada HHPOpMaIun,

KOAMPOBaTh M JIEKOAMPOBATH COOOLICHUS TIO 3aJaHHBIM IPaBUIIAM,
JIEMOHCTPUPOBATH TOHUMAHUE OCHOBHBIX MPUHITUIIOB KOAUPOBAHUS WH(POpPMAIIUN
pa3TUYHON MPUPOJIBI (TEKCTOBOM, TpadUuecKoi, ayi1o);

CpaBHMBATh JJUHBI COOOIICHHWI, 3alMMCaHHBIX B PA3IWYHBIX an(aBUTaX,
ONIEPUPOBATh €IMHUIAMU H3MEPEeHUs WH(GOPMAIMOHHOTO 00BEMA M CKOPOCTH
nepenaun JaHHbIX;

OLICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, I'PaPUUECKUX, 3BYKOBBIX
¢aiinoB u Buaeo()aitios;



IPUBOJNUTH IPUMEPBl COBPEMEHHBIX YCTPOICTB XpaHEHUs MW INeperayu
uH(pOpMallu, CPAaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTHKY;

BBIICJIATH OCHOBHBIE€ 3Talbl B UCTOPUM U MOHUMATh TEHACHIIMH PA3BUTHS
KOMITBIOTEPOB U MIPOTPaAMMHOT0 00€CTICUEHUS;

MOJy4aTh U UCHOJB30BaTh HH(POPMALIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €ro OCHOBHBIX 3JEMEHTax (IpoLeccop, ONEpaTUBHAS MaMSTh,
JOJITOBPEMEHHAs NaMsATh, yCTPOICTBA BBOJA-BbIBO/IA);

COOTHOCHUTH XapaKTEPUCTUKH KOMIIBIOTEpA C 3a/JlauaMu, PEIIaeMbIMU C €T0
MOMOIILIBIO;

OPUEHTUPOBATBCS B HEPAPXUUYECKON CTPYKType (aillloBO CUCTEMBI
(3amucheIBaTh moNHOE WM (haiinma (kaTtaysora), mMyTh K (aiiny (karajaory) IO
UMEIOIIEMYCsl OMUCaHUI0 (alIoBONM CTPYKTYpbl HEKOTOPOro MH(POPMAIMOHHOTO
HOCHUTEJIS);

pabotath ¢ (haillloBOM CHUCTEMOW TEPCOHAIBHOTO KOMIIbIOTEpPA C
UCTIOJIb30BaHUEM TpauuecKoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeniaTb, NepeuMEHOBBIBATh, YAANATh U apXUBHPOBaTh (hailibl U KaTajorwu,
UCI0JIb30BaTh aHTUBUPYCHYIO MPOTPaAMMY;

MPEACTABIATh PE3YJIBTATHI CBOCH AESATENBHOCTU B BUJE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX TPE3CHTALIUT;

uckath nHpopmanuio B MIHTEpHETE (B TOM YHMCIE, MO KIFOYEBBIM CIOBaM, IO
U300paKeHHI0), KPUTHUECKH OTHOCHUTHCS K HailIeHHON umHdopmanuu, oco3HaBas
OMACHOCTh JUISl JIMYHOCTH U OOIIECTBa pacHpoCTpaHEHUsi BPEJOHOCHOMN
uH(pOpMaIUK, B TOM YUCIIE SKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeECOB BEO-PECYPCOB;

MCII0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKALIHI;

cobmoaate TpeOoBaHUs 0e30MacHON HKCIUTyaTallii TEXHUYECKHX CpPEJCTB
MHOOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, COONIOAATh CETEBOM
ATUKET, 0a30Bble HOPMBI MH()OPMALMOHHOW 3TUKM W TMpaBa Ipu padoTe cC
NPUIIOKEHUSIMU Ha JIIOOBIX ycTpoicTBax W B MHTepHere, BbIOMpaTh Oe30macHbIe
CTpaTEruu MOBEICHMS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKA HETaTHMBHOIO BIMSHUSA  CPEJCTB
UHPOPMALIMOHHBIX WM KOMMYHUKAIIMOHHBIX  TEXHOJOTMH Ha  3/10pOBbE
MOJIb30BATES.

K konmy oOydenuss B 8 kiacce y oOydaromerocs OyayT copMUpOBaHBI
CJIEIyIOLTUE YMECHHUS:

MOSICHAT,  HA  TNpUMEpax  pa3iuuus  MEXAY  MO3UIMOHHBIMH U
HEMO3UIIMOHHBIMHU CHCTEMaMU CUUCIICHUS;



3aluChiBaTh W CpaBHUBaTh ILenble yuciaa ot 0 mo 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTeMaxX CcyuciaeHus (¢ ocHoBaHuUAMH 2, 8, 16), BBIIOTHATH
apudMeTHIECKUE ONepallii HaJl HUMU;

PacKpbIBaTh CMBICJ TMOHSTUN «BBICKA3bIBAHUE», «JIOTHYECKas OIepaius,
«JIOTHYECKOE BBIPAKECHHUEY;

3alMChIBaTh JIOTUYECKHWE BBIPAXKEHHUS C MCIIOJIL30BAHUEM JU3BIOHKIIUM,
KOHBIOHKIIMM U OTPUIIAHUS, OMPEACIATh MCTUHHOCTH JIOTUYECKUX BBIPAKEHUM,
€CJIM M3BECTHBI 3HAYEHUS] UCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIbI ICTUHHOCTH JIJISl JIOTHYECKUX BBIPAKCHUII;

PacCKpbIBaTh CMBICI MOHSATUN «UCIOJHUTENbY», «AITOPUTMY, «IpOrpammay,
MMOHUMAs Pa3HHILy MEXIY YHOTpeOJCHHEM dTUX TSPMHHOB B OOBIJICHHON pEUd U B
nHpopMaTuke;

OMHUCHIBATh AJTOPUTM PEIICHMS 3aJayd pPa3IMYHbIMU CIIOCO0aMU, B TOM
YHCIIe B BUJE OJIOK-CXEMEL;

COCTaBJISITh, BBIMOJIHITH BPYUHYIO U Ha KOMITBIOTEPE HECIOKHBIE aJITOPUTMBI
C HCMOJIb30BaHWEM BETBJICHUN U IUKJIOB JUISl YIIPABJICHUS HCIOJHUTEISIMH,
takuMu kak Pobot, Uepenaiiika, UepTExXHUK;

MCIIOJIb30BaTh KOHCTAHThl U TEPEMEHHBIE PA3IUYHBIX TUIOB (YHUCIOBBIX,
JIOTUYECKUX, CHMBOJIbHBIX), @ TAKKE COACPIKAIINE MX BBIPAXKEHUS, UCIOJIb30BATh
ornepaTop MpPUCBANBAHMUS;

HCIIOJIB30BaTh MPHU Pa3pa0dO0TKe MpOrpamMM JIOTHYCCKHE 3HAYCHHS, OICpaIHH
Y BBIPAKECHUS C HUMU;

aHAJIU3UPOBATH MPEIJIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEACIISITh, KaKue
pe3yIabTaThl BO3MOXKHBI MPU 3aJJaHHOM MHOXECTBE UCXOHBIX 3HAYEHUI;

COo37JaBaTh W  OTJAXUBaTh MPOrpaMMbl HA  OJHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, Ilackamp, Java, C#, IIkonbHbIN
AnropuTMuYecKuil SI3bIK), pealM3yIolUe HECI0XHBIE aJrOpUTMbI O0pabOTKU
YUCIIOBBIX JAHHBIX C HCHOJIL30BAHHEM IIMKJIOB W BETBICHHUM, B TOM YHCJIC
peanu3yIoNe MPOBEPKY JAETUMOCTH OJHOTO LIEJOr0 YKCia Ha PYroe, MpoOBEpPKY
HaTypaJbHOTO YKCIa Ha IPOCTOTY, BBIACICHUS U] U3 HATyPAIBHOTO YHCIIA.

K koHumy oOyuenuss B 9 kiacce y oOyuaromierocss OyayT c(opMUpOBaHBI
CIIEYIOIINE YMECHHUS:

pa30buBaTh 3a7ayd Ha MOJ3aJayd, COCTAaBIISTH, BBINOJHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C HCIOJIb30BAaHUEM BETBJICHHM, LIMKIOB U
BCIIOMOTaTEJbHBIX AJITOPUTMOB Il YIPABJICHUS HCHOJHUTENISAMU, TaKUMU Kak
Po6ot, Uepenarka, UepTéxHUK;

COCTaBJISTh M OTJIAXKUBATH MIPOTPAMMBI, PEATU3YIONIUE THIIOBBIE alTOPUTMBI
O00paOOTKM YHUCIIOBBIX TIOCIEAOBATEIbHOCTEH WM OJAHOMEPHBIX YHCIOBBIX
MaccUBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIK KOJIMYECTBA JIEMEHTOB



C 3a/JIaHHBIMU CBOMCTBaMH) HAa OJHOM M3 S3bIKOB TporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonpHbIN ATrOopuT™MHUEeCKUN SA3BIK);

pPacKpbIBaTh CMBICI TOHATHH «MOJICIbY, «MOJCIUPOBAHHUE», OIPEACIAThH
BUJIBI MOJIENICH, OIEHWBATHh aJ€KBAaTHOCTh MOJCIH MOJCIHPYEMOMY OOBEKTY W
TEJISIM MOJICTTUPOBAHNS;

UCIIOJIb30BaTh Tpadbl U JEPEBbS MJIsI MOJCIMPOBAHUSA CHCTEM CETEBOM M
HEPAPXUIECKON CTPYKTYPHI, HAXOUTh KpaTYalimii myTh B Tpade;

BBIOMpATH CIIOCOO MPEACTABJICHUS TaHHBIX B COOTBETCTBUH C MOCTABICHHOM
3amaueid  (TaOauIbl, CXeMbl, TpaduKH, JUarpaMMbl) C HUCIIOJIH30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00PaOOTKU JaHHBIX;

UCIIOJIB30BaTh  JJICKTPOHHBIE TaOMMIBI JJii 00paOOTKM, aHamu3a |
BU3YyaJIM3allMM YHCIOBBIX JaHHBIX, B TOM YHCIE C BBIJIECJICHUEM JHana3oHa
TaOJIUIIBI U YIOPSJOUYMBAHUEM (COPTHUPOBKOIA) €r0 AJIEMEHTOB;

CO3/aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TaOIHIaX (GOPMYJIBI IJIs1 PACYETOB C
WCIIOJIb30BAHUEM BCTPOCHHBIX apupMeTHdecKnx (YHKIUN (CyMMHpOBaHUE U
MO/ICYET 3HAYEHUH, OTBEYAOIIMX 33a/IaHHOMY YCJIOBHIO, Cpe/iHee apu(hMEeTUIECKOE,
MOMCK  MAaKCUMaJIbHOTO W MHUHUMAJbHOTO  3HA4eHMs),  aOCOJIOTHOM,
OTHOCHUTEIHHOM, CMEIIaHHOH apecalinu;

WCITIOJIB30BaTh JJICKTPOHHBIC TAOIMIIBI JUISI YHUCICHHOTO MOJICIUPOBAHHS B
MPOCTHIX 33/1aUax M3 Pa3HbIX MPEAMETHBIX 00JIaCcTeH;

UCIIOJIb30BaTh ~ COBPEMEHHBIC  WHTEPHET-CEPBUCHI (B TOM  YHCTE
KOMMYHUKAIIMOHHBIE ~CEpPBUCHI, OOJIAYHBbIE XpaHWJIUINA JaHHBIX, OHJIAMH-
nporpaMMmbl  (TEKCTOBbIE M Tpaduueckue peaakTopbl, Cpeabl pa3paboTKu)) B
y4eOHOH ¥ TTOBCETHEBHOM JIEATEIHLHOCTH;

MPUBOJUTh TIPUMEPHI HCIIONB30BAHUS TEOMH(OPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYJApCTBEHHBIX YCIyr, 00pa3oBaTelbHBIX CcepBUCOB HMHTepHETa B
y4eOHOM ¥ MOBCEIHEBHOM JIEATEIHLHOCTH;

WCIIOJIB30BaTh  pPa3IMYHBIC  CPEACTBAa  3aIUTBl  OT  BPEIOHOCHOTO
MPOTrPaMMHOTO  OOECreUYeHUs, 3allUIIaTh MEPCOHATBHYIO HWHPOPMAIUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIAa M €ro IMOCJEICTBHM (pa3riaiieHus, MOJAMEHBHI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX H  COIHUAIBHO-
MICUXOJIOTUYECKUX  aCMeKTOB  MCIMOJb30BaHMs cetu MHrepHer  (ceTeBas
aHOHMMHOCTb, IU(PPOBOH Cliell, Ay TEHTUYHOCTh CYyOBEKTOB M PECYPCOB, ONTACHOCTh
BpPEJIOHOCHOTO KOJ1a);

pacmo3HaBaTh MOMBITKA U MPEAYIIPEKAATH BOBICUCHHUE CEOSI M OKPYIKAFOIIIIX
B JICCTPYKTHBHBIE U KpUMHHAJIbHbIE ()OPMBI CETEBON aKTUBHOCTU (B TOM YHCIIE
KHOEepOYyJUTUHT, (DUIIIUHT).
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bubmuoreka [JOK

33 MynbTUMEANITHBIE TPE3EHTALIUH 3 hitps://m.odsoo.r/7F41646¢
Hroro no pazaeny 13
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3aeioB H TeM uudposbie
Ne o/t P Kontpoabubie | IlpakTuueckue (mpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
1.1 CucrteMbl CUUCTICHUS 6 1 bubmorexa HOK
https://m.edsoo.ru/7f418516
bubmnoreka [JOK
1.2 2 i 6 1
JIEMEHTBHI MAaTEeMaTUUYECKOM JIOTHUKHU https://m.cdsoo.ru/ 7418516
Wroro no paszneny 12
Pasnen 2. AnroputMbl 1 IPOrpaMMHUPOBaHKe
21 HcnonnuTenu u anropuTMsl. 10 | bubmmoreka [JOK
’ AJNTOPUTMUYECKUE KOHCTPYKLUU https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
2.2 #13bIK IPOTPAMMHPOBAHHS ? https://m.edsoo.ru/7f418516
bubnuoreka [JOK
2. A 2
3 HAJIH3 alropHTMOB https://m.edsoo.ru/7f418516
Hroro no pazaeny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne o/t P Kontpoabubie | IlpakTuueckue (mupp )
NpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbl padoTsbI
pecypcsbl
Paznea 1. lilndposasi rpaMOTHOCTH
L1 I'mob6anpHas cetb UHTEpHET U cTpaTerun 3 bubnmoreka [JOK
) 0E30IacHOr0 MTOBEICHUS B HEM https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
1.2 P 3
aboTa B MHPOPMALIMOHHOM IIPOCTPAHCTBE hitps://m.cdsoo.ru/7f41a7d0
Hroro no pazneny 6
Pasnea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [JOK
2.1 M 8 1
0JIEIMPOBAHUE KaK METO]I TO3HAHUS hitps:/m.odsoo.r/7#41a7d0
Hroro no pazaeny 8
Paznen 3. AnroputMbl 1 NIpOrpaMMHUpOBaHuUe
bubmuoreka [JOK
. P 0 6 1
31 A3paboTia allrOpHTMOB H TporpamM https://m.edsoo.ru/7f41a7d0
bub6mmorexa [JOK
3.2 b 2
E https://m.edsoo.ru/7f41a7d0
Wroro no pazneny 8
Pasnen 4. UndopmanmoHHbIe TEXHOJTOTHH
bu6mmoreka [JOK
4.1 DIICKTPOHHBIC TAOHIIE! 10 https://m.edsoo.ru/7f41a7d0
4.2 NudopmanoHHbIe TEXHOIOTHH B 1 bubnmnoreka [JOK



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

COBpPCMCHHOM 06I_HGCTB6

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

Hroro no pazaeny

11

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



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




HNOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacon JIeKTPOHHbIE
Ne Jara nu¢ppoBbIe
Tema ypoka Kontpoasubie | IlpakTuuyeckue op
n/n Bcero u3ydyeHusi ~ oOpa3oBaTeJIbHbIE
padoTsbl padoTsbl
pecypchbl
Kommnbrorep — yHuBepcanbHOE
BBIYUCIIUTENILHOE YCTPOICTBO,
1 aboTaroriee 1Mo nporpamMmme 1 bubmmorexa [TOK
P t porp ' https://m.edsoo.ru/8al521d2
TexHuka 6€30NMaCHOCTH U MpaBUiIa
paboThl HA KOMIIBIOTEPE
5 HcTopus u coBpeMEHHbIE | bu6nuorexa [IOK
TEHJICHLIUY PA3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[IporpamMmMHOe obecrieueHne
3 koMmrmbioTepa. [IpaBoBast oxpaHa 1 bubmorexa HOK
pa- 1P P https://m.edsoo.ru/8a152826
MporpamMM U JaHHBIX
4 ®aiinbl 1 nanku. OCHOBHbBIE | bubmuoreka [JOK
ornepaiuu ¢ ¢aiaamMu U Nankamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
5 Hcnonws3oBanue nporpamMm 1 brbmmorexa [HOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
6 KomneroTepHbie BUPYCHI U 1 bubnnorexa [JOK
AHTUBUPYCHBIE IIPOrPaMMBI https://m.edsoo.ru/8a152f74
7 Komnetorepnsie cetu. [Tonck ] bubnmoreka [IOK
uHpopManuu B cetr UHTepHET https://m.edsoo.ru/8al53244
g CepBHCHI UHTEPHET-KOMMYHHUKALIUA. 1 bubnnorexa [JOK
CereBoii sTuker. CTpareruu https://m.edsoo.ru/8al153460



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

0e30macHoro IIOBCACHUA B

rpaduyecKuX JaHHBIX JUIS
pacTpoBOro u300paKeHus

HNnTepuere
bu6nmoreka [JOK
9 WNudopma aHHbIE
HOOpMAIKA 1 AAHHEI https://m.edsoo.ru/8a161966
bu6mmoreka [{OK
10 14
H(OPMALHOHHEIC POICCCHI https://m.edsoo.ru/8al61e2a
PazHoo0Opa3zue s13bIKOB U a(paBUTOB.
11 EcrecTBenHble U popmasibHbIE bubnuorexa LIOK
p https://m.edsoo.ru/8al61fec
SI3BIKU
BOWYHBIN alipaBUT.
12 ﬁ €00 a30Ba1?;Ie mo0oro andasura bubmmorexa [TOK
peobp https://m.edsoo.ru/8a162186
K JIBOUYHOMY
[IpencraBnenue NaHHBIX B
p bubmuoreka [JOK
13 KOMIIBIOTEPE KAK TEKCTOB B
https://m.edsoo.ru/8a162316
JIBOMYHOM ajiaBUTE
14 Enunauier usmepenus nadopmarun bubnuorexa [JOK
U CKOPOCTH TIepeaaun JaHHBIX https://m.edsoo.ru/8a16249c¢
KonupoBanue TekcTOB.
15 PaBHOMEpHBIE 1 HEPABHOMEPHBIE brbmmorexa [TOK
P P P https://m.edsoo.ru/8a1625f0
KO/JIbI
16 JlexonupoBaHue COOOIIEHUH.
NudopmannoHHbIii 00bEM TEKCTa
17 [Tudposoe npeacraBieHne bub6nuorexa [IOK
HETIPEPBIBHBIX TAHHBIX https://m.edsoo.ru/8a162848
Koauposanue npera. Ouenka
18 MH(POPMALIMOHHOTO 00BEMA bu6mmorexa [IOK

https://m.edsoo.ru/8al1629ec



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

bubmuoreka [JOK

19 KonupoBanue 3Byka
AP Y https://m.edsoo.ru/8al62b72
Pe3zepBublii ypok «KoHTponabHas
20 abora o Teme "llpencrasienue bubmorexa HOK
P " P https://m.edsoo.ru/8a162d02
uHpopmanuu'"»
TekcToBbIE JOKYMEHTBI, UX BBOJ U
21 €IAKTHPOBAHNUE B TEKCTOBOM bubmorexa HOK
pel P https://m.edsoo.ru/8al62e7e
rporeccope
” dopmaTUPOBAHHUE TEKCTOBBIX bubnuorexa [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
” [TapameTpsl crpanuipl. CIUCKU U bubnnorexa [JOK
TaOIHUIIBI https://m.edsoo.ru/8al1632d4
24 BcTaBka HETEKCTOBBIX 00BEKTOB B bubmuorexa [JOK
TEKCTOBBIE TOKYMEHTBI https://m.edsoo.ru/8al632d4
WNHurennexTyanbHble BO3MOKHOCTH
25 COBPEMEHHBIX CHCTEM 00paboTKH
TEKCTOB
O0001IeHNE U cCHCTEMAaTH3aIUS
26 3HaHU 1Mo TeMe « TeKkcToBbIe bubmmorexa [IOK
https://m.edsoo.ru/8al1635c2
JIOKYMEHTBD»
7 I'padmueckuii pegaxrop. Pacrpossie bubnnorexa [IOK
PUCYHKH https://m.edsoo.ru/8a163874
)3 Omneparuu pe1aKTUPOBAHMS bubnuorexa [JOK
rpagu4ecKux 00BEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [JOK
29 B
CKTOpHas rpaduia https://m.edsoo0.ru/8al163b30
30 O0001IeHrEe ¥ cCHCTEMaTH3aIUs bubmmorexa [JOK

3HaHui 1o TeMe «KoMmmbroTepHast

https://m.edsoo.ru/8a16404e



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

rpadukay». [IpoBepounas padora /
Bcepoccwuiickas mpoBepouHast
pabota

PesepBHeIit ypok. O600IIeHNE U

31 CUCTEMaTHU3aIMs 3HAHUH / 1 bubmuoreka [JOK
Bcepocculickas npoepoyHas https://m.edsoo.ru/8a164828
pabota

1 [ToaroroBka MyIbTUMETUNHBIX ! bu6nuorexa [JOK
Mpe3eHTaANI https://m.edsoo.ru/8al1642c4
JlobGaBiieHne Ha ciai

33 ayIMOBU3YaIbHBIX JaHHBIX 1 bubmorexa LHOK

yA M A ’ https://m.edsoo.ru/8al164472
aHUMAIMU U TUTIEPCCHUIOK
O0001IeHE ¥ cUcTeEMaTU3alusI

. . bu6mmorexa [JOK
34 3HaHUU 10 TeMe «MyJIbTUMEUIHbIE 1
https://m.edsoo.ru/8a164652
MpEe3EHTALII
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

8 KUIACC

KoanuecTBo yacon JIeKTPOHHbIE
Ne aTa nmudpoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3ydyeHusi ~ o0pa3oBaTesIbHbIE
padoThbl padoTsbl
pecypcebl
| Heno3uuoHHble 1 TO3ULIMOHHBIE | bubmmorexa [JOK
CHUCTEMBI CUMCIICHUS https://m.edsoo.ru/8a1649¢0
2 PasBepnyTas popma 3anucu yucia 1 bubnuorexa LIOK
pHy p https://m.edsoo.ru/8al64ba2
JIBonuHas cuctemMa CUMCIICHUS.
3 ApudmeTrrueckue onepanuu B 1 bubmmorexa LIOK
P . pall https://m.edsoo.ru/8a164d96
JIBONYHOM CHCTEME CUHMCIICHHUS
bu6mmoreka [IOK
4 BoceMepuuHas cuctema cUMCiIeHUs 1
https://m.edso0.ru/8a165296
5 [IlecTHaguarepuyHas cucrema 1 bubnnorexa [JOK
CUHCJICHUS https://m.edsoo.ru/8a16549¢
O0001Ienne ¥ CHCTEMATH3AIHUA
6 3HaHui 1Mo reMe «CHucTeMbl 1 bubmorexa LIOK
https://m.edsoo.ru/8al6564¢
CUMCIICHUS
bu6mmoreka [IOK
7 Jlornueckre BEICKa3bIBAHUS 1
https://m.edsoo.ru/8al657fa
g Jlornueckue onepanuu «u», «AIn», 1 bu6nmoreka [JOK
«HEe» https://m.edsoo.ru/8a165b56
9 Omnpenenenne UCTUHHOCTH | bubnuoreka [IOK
COCTaBHOI'O BLICKA3bIBAHUS https://m.edsoo.ru/8a165¢f0
10 TabnuIsl HCTUHHOCTH 1
11 Jlornueckue 31eMeHTHI 1 bu6mmoreka [{OK



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

https://m.edsoo.ru/8a165¢94

KonrtponsHas pabora o Teme

12 «7eMEHThI MATEMATHIECKOM bubmmorexa [IOK
https://m.edsoo.ru/8al78c38

JIOTUKHY

13 [Tonsarne anroputma. Mcnomunrenn bubnnorexa [IOK
allrOPUTMOB https://m.edsoo.ru/8al17949¢

14 Caoticta asroputma. CriocoObt bubnuorexa [JOK
3alMCH aJIrOpUTMa https://m.edsoo.ru/8a179606

15 ANTopuTMUYECKAs] KOHCTPYKIIMS
«cnenaoBaHuey. JIMHEMHBIN AITOPUTM
ANTrOpUTMUYECKAs] KOHCTPYKIIMS

16 «BETBJICHUE»: TIOJIHAS U HETIOJIHAs
bopmbI

17 ANTOpUTMUYECKAS] KOHCTPYKLIMS bubnnorexa [JOK
«IIOBTOPEHUE» https://m.edsoo.ru/8a17998a

18 dopMaIbHOE UCIIOJIHEHHE bubnmoreka [IOK
ajaropuTrMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECITOKHBIX AITOPUTMOB

19 C UCTIOJIL30BAHUEM ITUKIIOB JIJIs bubmuoreka [JOK
ynpaBieHus: opMaTbHBIMU https://m.edsoo.ru/8al79%elc
UCTIOJTHUTENSIMU
Pa3paboTka HECIOXKHBIX aITOPUTMOB

20 C UCIOJIb30BAaHUEM ITUKIIOB U bubnuorexa [JOK
BETBJICHUM JIJIs1 yIIPaBJICHUS https://m.edsoo.ru/8al79%¢lc
dbopManbHBIMU UCTIOTHUTEISIMU

21 Brinonnenue alroputMoB bubnrorexa LIOK

https://m.edsoo.ru/8al7a06a
22 O0600mIeHNe U CHCTEMAaTH3aIIHs bu6mmorexa [{OK



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

3HaHuil o teme «Mcnonuurenu u
QITOPUTMBL. AJITOPUTMUYECKHE
KOHCTPYKIIUI

https://m.edsoo.ru/8al7al8c

SA3bix nporpammupoBanus. Cucrema

23 POrPaMMHUPOBAHUS
24 [Tepemennsie. Onepatop
MPUCBAUBAHUS
75 [IporpamMmmMupoBaHue TMHENHBIX
aITOPUTMOB
%6 Pa3paboTka nmporpamm, coepkanux
ONEepaTop BETBICHUS
27 JnanoroBas oTiaaka nporpamm
28 Hukin ¢ yciaoBuem
. bubmuoreka [JOK
29 Humiar ¢ nepemterroft https://m.edsoo.ru/8al7ac4a
bu6nuoreka [JOK
30 O06paboTka CHUMBOJIBHBIX JTAHHBIX https://m.edsoo.ru/8al Tadée
O00011eHNEe 1 CHUCTEMAaTU3AIIHS
3HAHUM MO TeMe «S3bIK
bubmuoreka [JOK
31 nporpammupoBanus» [IpoBepounas
. https://m.edsoo.ru/8al7ae8e
pabora / Bcepoccutickas
mpoBepoyHas paborta
PesepBHblit ypok. O0001IIEHNE U
0 CHUCTeMaTU3alus 3HAHUM U YMEHUI bubanorexa [HOK
1o Kypcy nHpopMaTuku 8 kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas mpoBepouHas paboTa
13 AHanu3 anroputmoB. OmnpeneneHue bu6mmoreka [IOK

BO3MOYKHBIX PE3yJIbTaTOB pabOTHI

https://m.edsoo.ru/8al7afa6



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

aJIropuTMa 1npu 3aJlaHHOM
MHOXXCCTBC BXOJAHBIX JaHHBIX

AHanus anroputmoB. OnpeneneHue
34 BO3MOKHBIX BXOJHBIX JTaHHBIX,
MPUBOSIINX K JAHHOMY PE3yNIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




9 KUIIACC

KoanuectBo yacon JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi ~ o0pa3oBaTesIbHbIE
padoThbl padoTsbl
pecypcsl
| I'moGanbHas cets UnTepuer. 1P- | bubmmorexa [JOK
azpeca y3n0B. bosbiire nanHbie https://m.edsoo.ru/8al7b578
bu6mmorexa [JOK
2 Hndopmanronnas 0e30macHOCTb 1
(bopmary https://m.edsoo.ru/8a17b690
VYder noustus 00 HHPOPMALMOHHOM
3 0€30MacHOCTH MPHU CO3aHUHU 1 bubnuorexa [JOK
KOMILIEKCHBIX HH(GOPMAITMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUIE BEO-CTPAHUII
4 Bunel neaTeIbHOCTH B CETH | bu6mmorexa [IOK
HNurepner https://m.edsoo.ru/8al7b8e8
O01auHbIE TEXHOJIOTHH.
. bubnuorexa [JOK
5 Hcnons3oBanue onmaiH-oduca 1 1
https://m.edsoo.ru/8al7bale
pa3paboTKu TOKYMEHTOB
O0001IeHNE U CUCTEMATH3ALHUS
3HaHUH 110 TeMaM «[ To0aLHas CETh
6 HuTepHET U cTpaTeruu 0€30I1acHOrO 1 bubmorexa LHOK
p pv https://m.edsoo.ru/8al17bb36
MOBEJICHUS B Hely, «PaboTa B
MH(POPMALMOHHOM MTPOCTPAHCTBE
7 Mogaenu u MoaeIMpoBaHueE. 1 bubnuorexa [JOK
Knaccudukanum moaenei https://m.edsoo.ru/8al7be06
bubnuoreka IHOK
8 TaOnuuyabIe MOIETN 1 3

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

Pa3paboTtka ogHOTaOMMYHON 6a3bI

9 nanHbIX. CocTaBIeHHE 3alIPOCOB K
0ase MaHHBIX
I'pad. BecoBas marpumna rpada.
JlnvHa myTy MeXAy BeplInHAMU
10 rpada. Beraucnenue koamyecTa
IIyTEN B HAIIPaBICHHOM
AIMKJIAYECKOM Tpade
1 Hepero. [Tepebop BapruaHTOB C
MOMOIIBIO JiepeBa
12 MaremaTrnueckoe MOACIUPOBAHUE bubmorexa HOK
https://m.edsoo.ru/8al7¢392
13 DTarbl KOMIBIOTEPHOTO bubnnorexa [JOK
MOJEIUPOBAHUSA https://m.edsoo.ru/8al7c4aa
O0001IeHNE U cCHCTEMAaTH3aIUS
14 3HaHuil. KoatponsHas padota mo bubmmnorexa [JOK
Teme «MoIeTMpOBaHUE KAK METOT https://m.edsoo.ru/8al7¢9c8
MO3HAHUS
PasOuenue 3amaun Ha 1oa3agadu.
CocraBiieHre alropuTMOB U
15 MPOTrPaMM C UCIMOJIB30BAHUEM bubmorexa HOK
. https://m.edsoo.ru/8al7cbl12
BETBJICHU, IUKJIOB U
BCIIOMOTaTeJIbHbIX AJITOPUTMOB
16 OnHOMEpHBIE MAaCCHUBBI bubnnorexa [IOK
https://m.edsoo.ru/8al7cc3e
17 Tunosble anropuT™Mbl 00pabOTKU bubnnorexa [HOK
MacCUBOB https://m.edsoo.ru/8al7cd60
18 CopTtupoBka mMaccuBa



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

bubmuoreka [JOK

19 O6paboTKa MOTOKa JaHHBIX
p a https://m.edsoo.ru/8al7d01c
O00011IeHIE U CUCTEMATH3ALUS
20 sHanuii. KontponbsHas padora 1mo bubmmorexa [JOK
Teme «Pa3paboTka anropuTMOB 1 https://m.edsoo.ru/8al7dlca
porpamMm»
)1 VYmpasnenue. Curnan. O6paTHas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bu6nmoreka [JOK
22 Po6
ODOTH3MPOBAHHBIC CHCTCMBI https://m.edsoo.ru/8al17d602
DNeKTpOHHBIEC TaOIUIIBL. THITBI
. . bubmmorexa [JOK
23 JAHHBIX B AYEUKaX AJIEKTPOHHOU
https://m.edsoo.ru/8a17d710
TaOJIUIIBI
24 PenaktupoBanue u bu6mmoreka [{OK
dhopmaTupoBaHKe TaOIUIL https://m.edsoo.ru/8al17d832
BceTrpoennsie hyHKITMN 1715 TTOHMCKA
25 MaIT(IC)I/IM Ma I\TIZIHI/IM M'f CYMMBI U bubmorexa HOK
yMa, yMa, ¢y https://m.edsoo.ru/8a17d990
cpenHero apupMeTu4ecKoro
26 CopTupoBKa ¥ GUIBTPALHS TaHHBIX bubnnorexa [HOK
B BBIJICJICHHOM JHama3oHe https://m.edsoo.ru/8al17db70
27 [Toctpoenue auarpamm u rpaMKoB bubnnorexa [IOK
B DJICKTPOHHBIX TaOJIHIIaX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTeNbHAs, a0COMIOTHAS 1 bubmuoreka [JOK
CMEIIaHHAas aJipecanus https://m.edsoo.ru/8al7e2b4
79 VY ClIOBHBIC BEIYUCIICHUS B bubmuoreka [JOK
ANIEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7e6ba
30 O06paboTka 60X HAOOPOB bubmmorexa [JOK

JTAHHBIX

https://m.edsoo.ru/8al7e87¢



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 UuciieHHOE MOACIIUPOBAHUE B 1 bubnnorexa [JOK
AJICKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHIE U CUCTEMATHU3AIUS

N bu6mmoreka [JOK
32 3HaHUHU N0 TeMe «JIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c¢
TaOIALB»
Ponp napopMaimoHHbIx
33 TCXHOJIO?I/IIE B Ila3131/1T1/11/1 SKOHOMUKH 1 Bubmorexa IOK
p https://m.edsoo.ru/8al7ed54
MHpa, CTPaHbI, pETHOHA
PesepBHbIi ypok. O000mIEHNE U
34 CI/ICTIC)MaTI/I?,ZpI/ISI I/ITor;J;oe 1 buGnnorexa [IOK
Tt https://m.edsoo.ru/8al7eebc
MMOBTOPEHHE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM MIPOI'PAMMBI

7 KIIACC

Kon
NPoOBEPsIEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HpOBepﬂeMbIe NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
Oﬁpa?aOBaTeJIbHOﬁ nmporpamMmmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

ITo Teme «lludpoBas rpaMOTHOCTH»

[losicHAT, Ha  mpuMepax CMBICT  HOHATHH  «HH(pOpPMALUN),
«MH(OPMALIMOHHBIN Mpoleccy, «00paboTka NH(OPMALIUNY», «XPaHEHUE
uHpOpMaLUNY, «IIepeaada HHPOpMaIum)

[TpuBOANUTH MPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHHS U Mepetadn

nH(pOpMalii, CPAaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTHKU

[lonyyate W HCHOAB30BaTh MH(POpPMALMIO O XapaKTEpUCTHUKAX
MEPCOHANBHOTO KOMIBIOTEPA U €r0 OCHOBHBIX 3JIeMEHTax (mpoiieccop,
omnepaTvBHas INaMATh, JOJITOBPEMEHHAs NaMsATh, YCTPOWCTBA BBOJA-

BBIBO/IA)

CoOTHOCUTH XapPaAKTCPUCTUKU KOMIIBKOTEPA € 3ala4aMH, PCIIaCMbIMHU C

€ro NIOMOIIBIO

OpueHTHPOBATECS B HEPAPXUYECKOH CTPYKType (haillloBOW CHCTEMBI
(3anuceIBaTh MosiHOE MM aiina (kaTanora), myTh K (ailny (kaTanaory)
[0 HMEIIIEMYyCsl ONUCAaHUI0 (HAalIOBOM CTPYKTYphl HEKOTOPOTO

MH(OPMALIMOHHOTO HOCHUTEJIS)

PabGorate ¢ (ailmoBOM CcHCTEMOW MEPCOHAIBHOIO KOMIIbIOTEpPA C
MCIIONIb30BaHUEM rpaduueckoro uHTepdeiica: co3aaBats (KOMUPOBATH,
nepemMeniaTh, IEPEeMMEHOBBIBATh, yIAIsATh U apXUBHUPOBATH (ailyibl u

KaTaJjoru, UCI0JIb30BaTh aHTUBUPYCHYIO IPOTrpamMmy)

Uckare wnpopmanuto B VHTEepHETe (B TOM YHCIIE IO KIIOYEBBIM
ClIOBaM, IO H300pa)XKEHHIO0), KPUTUYECKH OTHOCUTHCS K HaWJAEHHOMN
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTHh ISl JIMYHOCTH M O0IIecTBa
pacmpocTpaHeHUs  BpPEJOHOCHOW WH(pOpMAalMK, B TOM  YHCIIE

9KCTPEMHUCTCKOT0 ¥ TEPPOPUCTUUECKOTO XapaKkTepa



1.8
1.9

[ToHuMaTh CTPYKTYpY aJpecoB BeO-pecypcoB

Hcnonbs30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALNI

1.10

Cobnronate TpeOoBaHMs O€30MacHON SKCIUTyaTallMd TEXHHYECKUX
CpCACTB I/IH(bOpMaI_[I/IOHHLIX U KOMMYHHKAIIMOHHBIX TeXHOHOFHﬁ,
coOJII01aTh CETEBOM ITUKET, 0a30BbIe HOPMBI HHPOPMAIIMOHHOM ITUKHU
U TpaBa npu paboTe C MPHIOKEHUSIMU Ha JIOOBIX YCTpOMCTBaxX W B

WuTepHere, BHIOMpaTh O€30M1aCHBIE CTPATErHH TIOBEJCHUS B CETH
[TpumeHsTH METOIBI MPO(UIAKTUKH HETAaTUBHOTO BIIMSHUS CPEICTB

MH(GOPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTMH Ha 3/10pOBbE

IIOJIB30BaTECIIA

2.1

ITo Teme «TeopeTrueckue OCHOBBI HHPOPMATUKI
KoaupoBaTe M J1eKOAMPOBaTH COOOIIEHHUS 1O 3aJaHHBIM IpaBHIIAM,
J€MOHCTPUPOBATh IIOHUMAHUE OCHOBHBIX MPUHIMIIOB KOJUPOBAHUS

MHPOPMALIUU Pa3IMYHON IPUPOABI (TEKCTOBOM, rpadMuecKoi, ay1o-)

2.2
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3.1

8 KUIIACC

Kon
NMpoBepPsieMoOro
pe3yJjbTara

1

CpaBHUBaTh [UIMHBI COOONICHWI, 3alMCAaHHBIX B  PAa3JIMYHBIX
andaBuTax, onepupoBaTh €AMHULIAMHU U3MEPEHHS MHPOPMAIMOHHOTO

00bEMa M CKOPOCTH Nepeayy JaHHbBIX

OI.[CHI/IBaTb U CpaBHUBATHb PpPa3MCpPbl TEKCTOBLIX, rpa(bnqecm/lx,

3BYKOBBIX (paiiioB U BueO(DaNHIOB
[To teme «MHDOpMAIIMOHHBIE TEXHOIOTHI»

[IpencraBnsTe  pe3ynabTaThl  CBOEW  JEATEIIBHOCTH B BHUIIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEAUNHBIX MPE3CHTAIUN

HpOBepﬂeMble NMpEeAMETHBLIC PE3YJIbTATHI 0CBOCHUA OCHOBHOI
06pa30BaTe.]'[]:H0i7[ nporpaMMbl OCHOBHOI'O oﬁmero 06pa30BaHI/IH

ITo Teme ((TeOpeTI/I‘IeCKI/IC OCHOBBI I/IH(bOpMaTI/IKI/I»

1.1

1.2

[ToscHAT, Ha mpUMepax pa3Iuuus MeEXIy M[O3ULHOHHBIMU U
HEMO3UIIMOHHBIMU CUCTEMaMH CUUCIICHUS
3anucheiBaTh U CpaBHUBATH Iienble yuciaa oT 0 o 1024 B pa3nuuHbIX

MO3UIIMOHHBIX CHUCTEMax cyuciaeHus (¢ ocHoBaHwsmMu 2, 8, 16),



1.3

1.4

2.1

2.2

BBIITOJIHATH apI/I(l)MCTI/I‘-ICCKI/Ie orcpanry HaaJ HUMU

PaCKpI)IBaTI) CMBICJI MMOHATHH «BBICKAa3bIBAHUC), «JI0THYECCKas

orcpanust, «JIOTUHUYCCKOC BhIPAKCHUC)

3anuceIBaTh JIOTHYECKHUE BbIPpAKCHUSA C UCIIOJIb30BAHUCM JIU3BbIOHKIINH,
KOHBIOHKIIMKM W OTpULAHHA, OIPCACIATH HCTHUHHOCTH JIOTUYCCKHUX
BLIpa)KeHHfI, C€CJIM U3BCCTHBI 3HAYCHHUA UCTHUHHOCTH BXOIAIIIMX B HCTO
NEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I HUCTUHHOCTH JJId JIOTHYCCKHX

BBIPAYKCHUI
ITo TeMe « AJITOPUTMBI U TPOTPAMMHUPOBAHUE)

PackpbiBaTh ~ CMBICII  TOHATHM  «HUCIIOJIHUTENbY,  «aJITOPUTMY,
«mporpamMmay, TIOHHUMas pa3HUIly MeXIy YIOTpeOJIeHHeM JTHUX

TEPMHHOB B OOBIICHHOI peun U B uH(GOpMaTUKe

OnuceiBaTh alIrOpuTM peUIeHMs 3a/laydl Pa3IMYHbIMH CIlocOO0amu, B

TOM 4YHUCJIC B BUIC OJIOK-CXEMBI

23

24

2.5

CocTaBnsTh, BBINOJHATE BPYYHYKO U Ha KOMIIBIOTEPE HECJIOXHbBIE
AJITOPUTMBI C UCIIOJIB30BAHUEM BETBICHUM M LUKIIOB ISl YIIPaBJICHHUS

UCTIOJIHUTEIISIMU
Hcnonp30BaTh  KOHCTAHTBI W INEPEMEHHBIE  PA3JIMYHBIX  THUIIOB
(4UCIOBBIX, JIOTMYECKHX, CHUMBOJIBHBIX), @ TaKXe COJEpXKaIlue HX
BBIPaYKEHUsI, UCII0JIb30BATh ONEPATOP NPHUCBANBAHUS

Hcnonp3oBate mpu pa3paboTKe NPOrpaMM JIOTUYECKHE 3HAYEHUS,

Orc€panru U BBIPAXKCHUSA C HUMU

2.6

2.7

9 KIIACCA

AHaJII/ISI/IpOBaTI) MPEAJIOKCHHBIC aJITOPUTMBI, B TOM YHUCJIIC ONIPCACIIATD,
KaKuC€ pPE3yJIbTaTbl BO3MOKHBI IIPH 3daJdHHOM MHOXCCTBC HCXOJJHBIX

3HAYEHUN

Co3maBaTh ¥ OTJIAKHUBATh MPOTPAMMBI Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIii
AnroputMuyeckuii  SI3bIK), peanu3ylolue HECIOXKHBIE aJTOPUTMBI
00pabOTKM YHCIOBBIX JIAHHBIX C MCIOJb30BAaHUEM IMKJIOB H
BETBJICHUI, B TOM YHUCJIE PEATU3YIOLINE MMPOBEPKY AECTUMOCTH OJIHOTO
LEJI0T0 YKCIIa Ha IPYroe, MPOBEPKY HATYypaJIbHOTO YKCia Ha IPOCTOTY,

BbI/IeJICHUS U (P U3 HATYPaJIbHOTO YKciIa



Kon
MpoBepsieMoro
pe3yJjbTara

1

1.1

1.2

1.3

1.4

IIpoBepsiemble MpeMeTHBIE Pe3yJabTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

[To Teme «ludposas rpaMOTHOCTH)

Hcnonp30BaTh COBpEMEHHBbIE HMHTEPHET-CEPBUCHL (B TOM 4YHUCIE
KOMMYHHKAITIOHHBIC CEPBUCHI, OOJAYHBbIE XPAHWIUINA JaHHBIX,
OHJIalH-TIpOTrpaMMbl (TEKCTOBBIE M TpaHUuecKUe PelaKTOpbl, Cpeibl

pa3paboTKu) B y4eOHOI U MOBCETHEBHOM EATEIHbHOCTH

[IpuBoauTH,  MpPUMEpPHI  HKCIOJIB30BaHUA  T€OMH(POPMAIMOHHBIX
CEPBHCOB, CEPBHCOB TI'OCYJapCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

cepBucoB MHTepHeTa B yueOHOMN U MIOBCETHEBHOM NEATEIILHOCTH

Hcnonp3oBaTh pasiuyHble CpPEACTBA 3alIUThl OT BPEIOHOCHOTO
MPOrpaMMHOTO 00€eCTIeUeHHUs, 3alHINATh MEPCOHATBHYI0 HH(HOPMAITHIO
OT  HECAaHKIMOHUPOBAHHOTO  JIOCTYHa W  €ro  IOCIEICTBUN
(pasriamieHus, MOAMEHBI, yTpaThl IaHHBIX) C Y4YETOM OCHOBHBIX
TCEXHOJIOI'MYCCKUX u COIIMAJIbHO-IICUXOJIOTHYCCKHX ACIICKTOB
UCHIONB30BaHusl ceT VHTepHeT (ceTeBasi aHOHHUMHOCTh, LHU(POBOI
ciell, AyTeHTHMYHOCTh CYOBEKTOB U  PECypcoB,  OIACHOCTb
BPEIOHOCHOT'0 K0/1a)

PacriozHaBaTh MONBITKM W MNpeAyNpexJaTh BOBJIEYEHHE ce0s U

OKpY’KaIOIIMX B JIECTPYKTUBHBIE M KPUMHUHAJIbHBIE (OPMBI CETEBOM

AaKTUBHOCTH (B TOM 4HCIie KHOEpOYJIIUHT, (PUILINHT)

2.1

2.2

3.1

3.2

ITo Teme «TeopeTrueckne OCHOBBI HHPOPMATHKI

PackpeiBath  CMBICT  NOHATHA  «MOJEIbB»,  «MOACIUPOBAHUEY,
ONpeAessaTh BHUAbI MOJEJIEH, OIEHUBATh AaJCKBATHOCTH MOJEIIH

MOJICIIUPYEMOMY OOBEKTY U LIEIISIM MOJCIIMPOBAHUS

Hcnonp3oBatek rpadbl U JepeBbs IS MOJACITUPOBAHHUS CHCTEM CETEBOM
U MepapXUUYeCcKOi CTPYKTYpbI, HAXOUTh KpaTyallinii myTh B rpade
ITo TeMe « AJITOPUTMBI U TPOTPAMMHUPOBAHUE)

Pa30buBatp 3amaun Ha Moj3a/iauu, COCTABIIATh, BHIMOIHITH BPYUHYIO U
HAa KOMIIBIOTEPE HECJIOXHBIE aAITOPUTMBI C  HCIIOJIIb30BAHUEM
BETBJICHU, [IMKJIOB U BCIIOMOTaTEIbHBIX aITOPUTMOB JJIs YIIPABICHUS

HUCITIOJIHUTCIIAMUA

CocTaBisITh U OTJIAXKHUBATh nporpamMmbl, pCaiM3yromue TUIIOBBIC




QIropuT™Mbl  00pabOTKM  YMCIIOBBIX  IOCJIEOBATEIBHOCTEH WU
OJIHOMEPHBIX YHMCIIOBBIX MAacCUBOB (IIOMCK MAaKCUMyMOB, MMHUMYMOB,
CyMMBbl WJIM KOJMYECTBA 3JEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha
OJIHOM W3 SI3BIKOB nporpammupoBanus (Python, C++, ITackans, Java,

C#, llIkonmbHBIN ANTOPUTMHUYECKUHN SI3BIK)

4.1

4.2

4.3

4.4

I[To Teme «MHpOpMAIIIOHHBIE TEXHOTOTHID)

BriOupars crmoco0 mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MOCTABJICHHOW 3ajaudel (TaONMWIbI, CXeMbl, TpadUKH, TUArpaMMbl) ¢
UCTIONB30BAHUEM  COOTBETCTBYIOIIUX  IPOTPAMMHBIX  CPEJNICTB

00pabOTKH TaHHBIX

Hcnonp30BaTh AMEKTPOHHBIE TaOMUIBl s 00pabOTKM, aHaIM3a H
BU3yaJIM3allMM YHUCJIOBBIX JIAHHBIX, B TOM YHCJIE€ C BBIJICICHUEM
nuarna3oHa TaOMuIbl W YHOpSAIOYMBAaHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

CoznaBaTh M NPUMEHATH B AJIEKTPOHHBIX TaOmuuax (GopMyJibl JUis
pacy€ToB C UCHOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHYECKUX (YHKUUI
(cyMMupOBaHHE M MOACYET 3HAYEHUM, OTBEYAIOLIUX 3aJaHHOMY
YCIOBHIO, cpelHee apu(MEeTHYecKoe, IMOUCK MAKCHUMAalIbHOTO U
MHUHHUMAJILHOT'O 3HAaYeHHs), a0COTIOTHOM, OTHOCUTEIIBHOM, CMEIIIAaHHOM
azpecanuu

Hcnonp3oBath AJIEKTPOHHBIE TaOIULIBI Ui YHCJIEHHOTO

MOZACIINPOBAHUA B IPOCTHIX 3aJjavdax U3 pa3HbIX MPCIMETHBIX obnacreit



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon

1.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

[{udpoBas rpaMOTHOCTH

KommnbioTep — yHHMBEpCaIbHOE BBIYHCIUTEIBHOE YCTPOMCTBO, paboTaromiee 1o
mporpamMmme. Tuner KOMITIBIOTCPOB: TECPCOHAIBHBIC KOMIIBIOTCPBI, BCTPOCHHLIC
KOMIIBIOTEPBI,  CYNMEepKOMIbIOTEphl.  MoOunbHbIE  ycTpoiicTBa.  TexHHKa

0e30macHOCTH U MpaBuiia pabOThI HA KOMITBIOTEPE

1.2

OcCHOBHbIE KOMIIOHEHTBI ~KOMIIbIOTEpa W HUX Ha3HaueHuwe. [Ipoueccop.
OnepatuBHasT W JOJTOBPEMEHHasi MaMsThb. YCTPOMCTBA BBOJA M BBIBOJA.
CeHcopHBIi BBOJI, JaTYNKU MOOMIIBHBIX YCTPOICTB, cpeAcTBa OMOMETPUYECKOM

ayTeHTU(UKALUU

1.3

1.4

1.5

1.6

1.7

HcTtopusi pa3BuTusi KOMIIBIOTEPOB M MporpammHoro obecrneueHus. [lokoneHus
KOMITBIOTCPOB. COBpeMeHHBIe TCHACHIIN Pa3sBUTHA KOMITBIOTCPOB.
Cynepkomnbrotepsl. [lapamienbHbie BeiunciieHus. [lepcoHanbHblid KOMIIBIOTED.
[Ipoueccop ¥ €ro XapakTepUCTUKH (TakToBas YacToTa, pa3psIHOCTB).
OneparuBHas naMaAtb. [loaroBpeMeHHasi maMsTh. Y CTpOMCTBA BBOJA U BBIBOJA.
O0bEM XpaHUMBIX JTaHHBIX (OMEpaTUBHAS MMaMATh KOMIIBIOTEPA, )KECTKUM TUCK U
TBEPAOTENbHBII HAKOMUTENb, MOCTOSHHAS MaMsiTh CMapTQoHa) U CKOPOCTh

A0CTyna Jisd pasinddHbIX BUAOB HOCHUTENCH

[TporpammHoe  oOecrneueHne  KommbloTepa. lIpukiagHoe  mporpaMMHOE
oOecrieueHue. CucremHoe IpOrpaMMHOE obecrieyeHue. Cuctembl
nporpamMmmupoBanud. [IpaBoBasi oxpaHa mporpaMM U JAaHHbBIX. becriaTHble U
ycioBHO-0OecmiaTHble porpammbl. CBOOOJHOE MporpaMMHOe o0ecredeHne
@aiinel 1 nmanku (katamoru). Tumnsl ¢aiinos. CBoiicTBa (ailinoB. XapaKTepHbie
pasmepsl (paiiioB pa3nUYHBIX TUINOB (CTpaHUIA TEKCTa, DJEKTPOHHAs KHUTA,
dotorpacdus, 3aMuUch IECHU, BUCOKIIUI, TOTHOMETPAKHBIN (PHUITIEM)

[Tpunnuner moctpoenust (aitmoBbix cucreM. IlomHoe wms  daiina (mankw,

kartasiora). [TyTe K ¢aitny (nmanke, katauory)

daiinoBelii MeHekep. Pabora ¢ aiinamMu u mankamu (karajaoraMmu): co3faHue,

KOITUPOBaHUE, MEpPEMEICHUE, NIEPCHMECHOBAHNE W YJaJICHUE (ailloB W Aok



1.8

(xatanoros). ITouck ¢aiaoB cpeacTBaMu OMEPAITMOHHON CUCTEMBI

ApxuBanus nanHbeix. Mcnonap3oBanue nmporpaMM-apXxuBaTOpOB

1.9

1.10

2.1

KomnbloTepHble BUPYCHI M IpYTUE BPEIOHOCHBIE MporpamMmbl. IIporpaMmer mms
3alUTHl OT BUPYCOB

O6beaunenne koMneloTepoB B ceTb. CeTh MHTepHeT. BeO-cTpanuna, Bed-caiir.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBwie cucrtemsl. [louck
MHPOPMALIMK 10 KIIOYEBBIM CJIOBaM M MO H300pakeHH0. JlOCTOBEPHOCTH
uHpOpMalny, osryueHHo! u3 MHTepHeTa

CoBpeMEHHBIE CEpBUCH] UHTEPHET-KOMMYHHUKAIUH

CeteBoit aTHKET, 6a30BBIC HOPMBI HH(OPMAIIMOHHON STHKH M TpaBa MpH padboTe
B cetu MHTepHer. CTpaTerun GezonacHoro nosejaeHus B iHTepHeTe
Teopernuecknue 0CHOBBI MHYOPMATUKH

WHupopmaiins — 01HO U3 OCHOBHBIX MOHATUN COBPEMEHHOI Hayku. MHpopmarus
KaK CBE/ICHUs, IpeAHa3HaYeHHbIE JJIs1 BOCIPUATHS YEIOBEKOM, M MHpOpManus

KaK JaHHBIC, KOTOPHIE MOTYT OBITh 00pa0OTaHbl ABTOMATU3UPOBAHHONW CHCTEMOM

2.2

23

I[I/ICerTHOCTL JaHHBIX. Bo3MoxHOCTE OmmcaHus HCIIPECPBIBHBIX 00BEKTOB H
nmponeccoB € MOMOIbO MTUCKPETHBIX JAdHHBIX. I/IH(I)OpMaI_II/IOHHBIC ImpoucecCnl —

IIPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, MPeoOpa30BaHUEM U TIepeIadcii TaHHBIX

CumBoin. Andasur. MomHocts andasura. PazHooOpaszue si3bIKOB U ani(haBUTOB.
EcrectBennble u (opmanbHble S3BIKA. AN(paBUT TEKCTOB HAa PYCCKOM S3bIKE.
JBonunsbrii andasut. KoamdecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHWHAIIHIA)
¢uKCUpOBaHHOM JMUHBI B JBOoWYHOM andasute. [IpeoOpasoBanue r000Tr0
andasuTa K ABOMYHOMY. KONMM4ecTBO pa3iuyHbIX CIIOB (PMKCHPOBAHHOM JJIMHBI B

andaBuTe onpeneIEéHHON MOIITHOCTH

24

2.5

KoaunpoBanue cuMBOJIOB 0JTHOTO alipaBUTA C MTOMOIIBIO KOJIOBBIX CJIOB B IPYTOM
andasute, KOAoBas TabJIUIA, JEKOIUPOBAHKE
JBonunblii koxa. IlpencraBieHue [OaHHBIX B KOMIIBIOTEPE KakK TEKCTOB B

JBOMYHOM aJ'I(l)aBI/ITe

2.6

2.7

2.8

NudopmanmonHsiii 00bEM JaHHBIX. BUT — MUHMMalIbHASI €IMHUIIA KOJTMYECTBa
MH(pOpPMAaLIUU — IBOUYHBIN pa3ps. balT, kunobaiit, MmerabaiT, ruradaiT
CkopocTh mepenayd JaHHBIX. EJUHMUIBI CKOPOCTH TEpeJavyd  JIaHHBIX.
Hckaxxenne nHGOpMAILIMK NP TIepeaaye

KonnpoBanue texcroB. PaBHomepHbIil koa. HepaBHomepnsiii koa. KoaupoBka

ASCII. Bocemubutasle kxoaupoBku. Ilonstne o xoxupoBkax UNICODE.




JexonupoBaHue  COOOIIEHUH C  HCIOJIB30BAHHEM  PAaBHOMEPHOIO U

HepaBHOMEpHOTO Koja. HpopManoHHbI 00bEM TekcTa

0611[66 npeacCTaBJICHUC O I_[I/I(1)pOBOM NpEACTAaBJICHUU ayJUOBU3YAJIIbHBIX U

2.9 JIIPyTUX HENpepbIBHBIX AaHHbIX. KomupoBanwe 1BeTta. [[BeToBbIE MOJETH.
Monens RGB. I'my6una xogupoBanus. [lanutpa
PactpoBoe u BekTOpHOe ImpeicTaBieHue wuzoOpaxenuil. I[Iukcens. Onenka
2.10 UHPOPMAMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX UL PacTPOBOTO
HU300paKCHHS
KonunpoBanue 3Byka. Pa3psgHocTh W 4YacToTa auckpeTuszanuu. KomanuecTtBo
2.11 KaHajoB 3anmucu. OIleHKa KOJIMYECTBEHHBIX IapaMEeTPOB, CBSI3aHHBIX C
NpEeCTaBICHUEM M XpaHEHHEM 3BYKOBBIX (hailiioB
3 NHdopManimoHHbIE TEXHOIOTHU
31 TekcToBbIe TOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHula, ab3all, cTpoka,
. CJIOBO, CUMBOJ)
39 TekcToBBI IIpollecCOP — HMHCTPYMEHT CO3JaHMs, pPEIAKTUPOBAHHUS W
' dbopmaTtupoBanus TeKCToB. [IpaBuina Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBosioB. Illpudt. Tunel mpudron
13 (pyOnensle, c 3aceykamMH, MOHOIIMpPUHHBIE). [lomykupHOoe U KypcHUBHOE
' Haueptanue. CBoiicTBa a03aleB: TpaHUIBI, abO3amHBIA OTCTYN, WHTEPBAI,
BbIpaBHUBaHKE. CTHIIEBOE (hopMATHPOBAHUE
34 CtpykTypupoBaHue HMH(POpPMaMM C TOMOINBIO CHHCKOB W  TaOJHLI.
' MHuoroypoBHeBble ciickH. Jlo0aBieHue Tabiull B TEKCTOBbIE JOKYMEHTBI
15 BcraBka m300pakeHWid B TEKCTOBBIE JOKyMeHTHI. OOTekaHue H300paKeHUH
' TeKkcToM. BiiIroueHne B TEKCTOBBIN JOKYMEHT AUarpaMm u GopMy
16 [TapameTpsl cTpaHulpl, Hymepanus crpanull. JloOaBieHue B JOKyMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mpaBonucanus. PaccraHoBka mnepeHOCOB. 1'0JI0COBOM BBOJ TEKCTA.
3.7 Onrtuyeckoe pacrno3HaBaHue Tekcta. KommnberoTepHsiil nepeBoj. Mcnonb3oBanue
cepBuCcOB ceTu MHTEepHET 1y1st 00paboTKH TEeKCTa
18 3HaKOMCTBO €  TpauyecKUMHM  pelakropamu. PacTpoBbleé  PUCYHKH.
' Hcnonp3oBanue rpaduvyeckiux MPUMHUTHBOB
Onepauyu penakTUpoBaHUsl rpadUuecKuX OOBEKTOB, B TOM YHCIE MHU(POBBIX
3.9 dororpadmii: M3MEHEHHE pa3Mepa, OoOpe3Kka, MOBOPOT, OTpakeHwe, pabora C

oOmacTaMu (BbIIENICHHUE, KOMUPOBAHUE, 3aJIMBKA LIBETOM), KOPPEKLHMS LBeTa,



3.10

SPKOCTH U KOHTPACTHOCTH
BextopHas rpaguka. CoznaHue BEKTOPHBIX PHCYHKOB — BCTPOECHHBIMH
CpeICTBaMU TEKCTOBOI'O IpoLeccopa MM APYTUX IMporpamMm (IpUIIOKEHUH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTBI

3.11

3.12

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

2.1

[ToaroTroBka mynbTUMenuiHbIX Tpe3eHTanmid. Crnaiin. JloGaBinenue Ha criaiina

TCKCTA U I/I306pa)KeHI/II7L PabGora ¢ HeCKOIBKUMH claligamMu

JloGaBiieHre Ha claij ayTMOBU3YaJbHBIX IAHHBIX. AHUMAIUs. [ UIepcchuIKn

IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
Teoperuueckre 0OCHOBBI HH)OPMATHKH
Heno3uimoHnHsle U MO3UIIMOHHBIE CUCTEMBI cuucieHus. AngaBut. OCHOBaHUE.
Pa3sépuyrast ¢opma 3anucu umcna. IlepeBox B AECATUYHYIO CUCTEMY YHCEl,

3alMUCAHHBIX B APYTUX CUCTEMAX CHUCIICHHUA
Pumckas cucrtema CUUCICHUS

JIBonunas cucrema cuucienus. [lepeBoa nensix yucen B npeaenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cunciieHus. BocbmepuuHas cucrema cuncienus. [lepeBon
YUCEeNT W3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO M JCCATHYHYIO CHUCTEMBI H
obparno. IllectHaamarepwuHass cucreMa cuucieHus. llepeBox umcen u3
HIECTHAALIATEPUYHON CHUCTEMBI B JIBOMUHYIO, BOCBMEPUUHYIO M JAECCATHYHYIO

CUCTEMBI U 00paTHO
Apudpmernueckue onepanuy B IBONYHON CUCTEME CUUCIICHUS

Jlormyeckue  BhICKa3biBaHMA.  Jlormdyeckwe  3HAUE€HHUS  BBICKA3bIBAaHMIA.
DneMeHTapHbIE W COCTaBHBIC BBICKA3bIBaHMS. JlorWueckue omnepanuu: «wm»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHE), «WIH» (IU3BIOHKINS, JOTHMYECKOE
CIIOXKEHUE), «Hey» (JIorTHYecKoe oTpHIanue). [IpropuTeT TOrHUecKuX Omneparuid.
OmpeneneHre UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUSI TIPU  H3BECTHBIX

SHaAYCHUAX UCTUHHOCTHU BXOJAIIUX B HETO 3JICMCHTAPHBIX BBICKA3bIBaHUH

Jlornueckue BoIpaskeHus. [IpaBuia 3amvcu norudeckux BelpaxkeHui. [loctpoenne

TaOJIMI] HICTUHHOCTH JIOTHYECKUX BBIPKEHUN
Jlornueckue 31eMeHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMHU KOMIIbIOTEPA
AJTOPUTMBI U IPOTPAMMHUPOBAaHUE

ITonsTue aJiropurMma. Hcnonaurenn AJITOPUTMOB. AJ'Il"OpI/ITM KakKk IIJ1aH



2.2

2.3

24

YHpaBJICHUA UCIIOJITHUTEIICEM

CgoiictBa anroputma. CriocoObl 3aMucy aaropuTMa (CJIOBECHBIN, B BHUJIE OJIOK-

CXEMBI, IIPOrpaMma)

AnroputMuyeckre KOHCTpyKIMH. KoHcTpykuusi «cienoBanue». JlunenHbli
anroput™M. OrpaHUYEHHOCTh JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPELYCMOTPETH 3aBUCUMOCTD IOCJIEI0BATEIBHOCTH BBINIOJIHAEMBIX JEUCTBUI OT

HCXOHBIX JIAHHBIX
KoHcTpykiiuss «BeTBIeHUE»: TONHAsS U HemonHas (OpMbl. BreImomHeHWEe u
HEBBITNOJIHEHHUE YCIOBUs (MCTUHHOCTH U JIOXKHOCTh BbICKa3biBaHus). [IpocThie u

COCTaBHBIC yCJIOBUA

2.5

2.6

KOHCTPYKHI/IH (IIOBTOPCHHUEC» . HHKJIBI € 3aJaHHbIM YHCJIOM HOBTOpGHHfI, C

YCJIOBHUEM BBIIIOJIHCHUA, C nepeMeHHoﬁ OHUKIIa

PazpaGotka 11 (opManbHOrO MCHIOJHUTENS AJITOPUTMA, NPUBOJAIIEIO K
TpeOyeMoMy pe3ynbTaTy INpH KOHKPETHBIX MCXOIHBIX MAaHHBIX. Pa3zpaborka
HECJIO)KHBIX QJITOPUTMOB C HCIOJb30BAHMEM LMKIOB W BETBICHUH JUIA
yrnpaBieHus: (OpPMaTbHBIMH HCIOJHHUTEISIMUA. BBIOTHEHWE alrOpPUTMOB

BPYUYHYIO U Ha KoMIbioTepe. CUHTaKCHUYeCKHe U JIorndeckue ommnoku. OTKa3sl

2.7

2.8

2.9

2.10

2.11

2.12

Azpik  mporpammupoBanus  (Python, C++, Java, C#, IIkonpHbII
Anroputmuyeckuit  f3pik). CucreMa NpOTpaMMHUpPOBAHUS: PEIAKTOpP TEKCTa

IporpaMM, TPAHCIATOP, OTIATIUK

HepeMCHHaﬂi THUII, WM, 3HA4YCHHC. ]_IGJ'H:»IG, BCIICCTBEHHBIE W CHMBOJIBHBIC

[IEpEMEHHBIE

OnepaTop npucBarvBaHUs. ApI/I(I)MeTI/ILIeCKI/Ie BBIPAXKCHUA W TOPAAOK HUX
BBIYHCIICHHUA. Onepam/m C ICJIBbIMHU YHCIaMH: HECJIOYNCIICHHOC NCJICHUEC, OCTATOK

OT ACJICHUA. HpOBepKa ACJIUMOCTHU OJHOI'O LEJI0ro 4rucjia Ha APpyroc

BerBnenusi. CocTtaBHble ycnoBHsS (3alMCh JIOTUYECKUX BBIpAXEHUH Ha
M3y4aeMOM S3bIKE ITporpaMMupoBanus). HaxoxneHne MUHUMyMa U MakCUMyMa
U3 JIByX, TPEX U YETBIPEX umncell. Pelenne KkBagpaTHOrO ypaBHEHHUs, HMEIOLLETO

BEILIECTBCHHBIC KOPHU

JuanoroBas oTiaaKa MporpaMm: MOIIAroBOE BHIMOJIHEHUE, IPOCMOTP 3HAYCHUI
BEJIMYMH, OTJIaI0YHBIN BBIBOJ, BHIOOP TOYKH OCTAaHOBA

[ukn ¢ ycnoBuem. Anroputm EBkinaa Ans HaxoxXAeHHUs] HAMOONBIIEro 001ero

JIeTUTEIISE IBYX HATypalbHBIX 4Kcelsl. PazOueHue 3amucu HaTypajlbHOTO YKCiia B

MMO3HUIIMOHHOM CHCTEME C OCHOBAHMEM, MCHBIIMM WM pPaBHBIM 10, Ha



2.13

2.14

2.15

9 KUIIACC

Kon

1.1

OTJENIbHbIE HU(DPHI

[Mukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKHU JETMMOCTH OJHOIO €00 Yucia

Ha JIpyroe, MPOBEPKU HATYPaIbHOTO YKCia Ha IPOCTOTY

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIC (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [1oacYET YacTOTHI TOSIBJICHUS CHUMBOJIA B

ctpoke. Berpoennslie GyHKIMM 1711 00pabOTKU CTPOK

OnpeneneHI/Ie BO3MOJXHBIX PC3YJIbTATOB pa6OTBI ajiropurMa IIpyu 3aJdHHOM
MHOXCCTBC BXOJHBIX HAaHHBIX, OIPCACICHUC BO3MOXKHBIX BXOAHBIX JaHHBIX,

MPUBOSAIINX K JAHHOMY pe3yJbTaTy

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

[Tudposas rpaMOTHOCTH

['mo6anbHas cetb Wutepner. IP-ampeca y3noB. CereBoe XpaHEHHE TaHHBIX.
Meto bl MHAMBHUYAIbHOTO M KOJIJIEKTUBHOIO pa3MelleHNs1 HOBOW MH(opMaLuy B
Wutepnere. bonbline naHHble (MHTEpHET-JAaHHBIE, B YAcCTHOCTH JIaHHbIE

COLIMAJIbHBIX CceTeil)

1.2

1.3

[Torsitne 00 WHPOPMAITMOHHOW 0€30MaCHOCTH. YTPO3bl WHPOPMAITMOHHOMN
0e30macHOCTH MPH PadoTe B TI00ATHLHON CETH U METOIbl IPOTUBOJCHCTBUS HM.
[IpaBuna Ge3omacHON ayTeHTH(UKANMK. 3alUTa JUYHOW WHOOPMAIMU B CETH
Wutepuer. besomacHple cTparermu TOBeACHHWS B ceTu  VIHTEpHeT.
[TpenynpexaeHne BOBJICYCHUS B JSCTPYKTUBHBIC M KPUMHHAIBHBIC (HDOPMBI

CETEeBOM aKTUBHOCTH (KHOEpOYIITUHT, GUIIHHT U IpyTUe POPMBI)

Bunsl nestensHocTn B VHTepHeTe. VHTEpHET-CEpBUCHI: KOMMYHHMKAllMOHHBIE
CEepBHCHI (IMOYTOBAs CIIyk0a, BUJI€O-KOH(EPEHI-CBSI3b U JIpYTHe), CIPaBOUYHbIE
Ciy>XObl (KapThl, paclucaHus W JpyTrue), IMOHCKOBbIE CIYXObl, CIyXOBbI
OOHOBJIEHMS TPOrpaMMHOI0 oOecriedeHus: u Jpyrue ciyxObl. CepBHCHI
rocyJapcTBeHHbIX yciuyr. OOmayHble XpaHwiauina JgaHHbIX. Cpenctsa
COBMECTHOM  pa3palboTKu JOKyMeHTOB (ommaiiH-o¢wucsl). IIporpammuoe
o0ecrieyeHHe KaK BeO-CEpBUC: OHJIAMHOBBIE TEKCTOBbIE M rpaduyeckue

PEeIaKTOPHI, Cpelibl pa3pabOTKH MPOTpaMM

2.1

TeopeTnueckne 0CHOBBI HHPOPMATUKU

Mogens. 3amgaum, pemiaeMble ¢ NOMOINBIO MojaenupoBanus. Kiaccudukamm




2.2

23

24

2.5

Mozeneil. MarepuanbHele  (HaTypHble) UM MHQOPMAIMOHHBIE  MOJEIH.
HenpepriBHble M OUCKpeTHble Mozaenu. MMuranmonsnele mozenu. Mrposbie
mojenu. OneHKa COOTBETCTBHS MOJEIN MOJAEIMPYEMOMY OOBEKTY M LENSIM

MOACIINPOBAHUA
Tabauunbie MOACIIN. Ta6mz1ua KakK IMpEACTAaBJIICHUC OTHOLICHUS

ba3bl pgaHHBIX. OT60p B Ta6J'II/II_Ie CTPOK, YHOBJICTBOPAOIIHUX 3aJaHHOMY

YCIIOBUIO

I'pad. Bepmmna, pebpo, myTh. OpUEHTHPOBAHHBIE W HEOPHUCHTHPOBAHHBIC
rpadsl. Jlimna (Bec) peOpa. BecoBas marpuma rpada. [nuHa mytd mexmy
BepmmHamMu rpada. [Touck ontumansHOTO TyTH B rpade. HavanpHas BepmmHa
(MCTOYHMK) ¥ KOHEYHas BeplIMHa (CTOK) B OpPUEHTHPOBAHHOM Tpade.
Brrurcnenne Koqu4ecTBa MyTei B HAIIPABJIICHHOM alUKJINISCKOM rpade

Hepeso. Kopenb, BepimmHa (y3en), JUCT, pedpo (mayra) nepesa. Beicota aepeBa.
[TommepeBo. Ilpumepsl wucmonbp3oBaHUs JepeBbeB. [lepebop BapuaHTOB ¢

MOMOIIIBIO JIepeBa

2.6

[lonsiTue MaremaTHdeckol Mopenu. 3agadyd, pellaeMble C  MOMOIIBIO
MaTeMaTHYECKOTro (KOMIIBIOTEPHOTO) MOJEIIUPOBAHUS. Otnunune
MaT€MaTU4eCKOW MOJEIM OT HAaTypHOM MOAEIM U OT  CJIIOBECHOIO

(JIuTepaTypHOTO) OMKCAHUS O0BEKTA

2.7

3.1

3.2

OTansl KOMIIBIOTCPHOI'O MOZACIIMPOBAHUA: IMOCTAHOBKA 3aJadd, IOCTPOCHHC
MaTeMaTHYeCKOM MOACIIH, nporpamMmmHas pcanuns3anus, TCCTUPOBAHHC,
IMPOBECACHNEC KOMIIBIOTEPHOI'O OKCIICPUMCHTA, aHalIu3 €ro pe3yjbTaToB,

YTOYHEHHE MOJEIN
AJNTOPUTMBI U IPOTPAMMUPOBAHUE

Paz0Ouenne 3aJa4yd Ha 1oa3agavu. CocraBnenne aJITOpUTMOB U IIpOorpaMm C
HCITIOJIB30BaHHUEM BCTBHCHHﬁ, OUKJIOB M BCIIOMOI'aTCJIBHBIX aJITOPUTMOB JJIA

YHpaBJICHUA UCIIOJIHUTCIIEM WUJIU APYTUMHA UCTIOJITHUTCIIAMU

Tabnuunble BenuuuHbl (MaccuBbl). OmHOMepHble MaccuBbl. (COCTaBleHHE U
OTJIaJIKa TPOrpaMM, PEATM3YIONIUX THIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MacCHBOB, Ha OJIHOM M3 f3BIKOB MPOTPaMMHPOBAHUS
(Python, C++, Ilackambs, Java, C#, IlkonbHbIi AJNropuTMHUYECKHil SI3BIK):
3alOJIHEHHE YHCJIOBOTO MAacCHBa CIyYaWHBIMH YHCIAMH, B COOTBETCTBUU C
dbopMyIIoi WM IMyTEM BBOJA YHCEN, HAXOXKICHHE CYMMBI 2JIEMEHTOB MacCHBa,
JUHEWHBIN TOUCK 33/IaHHOTO 3HAYEHHs B MAaCCHBE, MOACUYET JIEMEHTOB MacCHBa,

YAOBJIETBOPSIOMIUX ~ 33JIaHHOMY  YCJIOBUIO, HAaXOXJICHHE MHUHUMAaJIbHOTO



3.3

(MakcUMalIbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKa MaccuBa
OOpaboTka MOTOKAa JaHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(pMETUYECKOr0, MHHUMAJIBHOTO M MaKCHUMaJbHOTO 3HAYECHUS DJIEMEHTOB

MOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAIOIIUX 3a1aHHOMY YCIOBUIO

3.4

Vupasnenue. Curnan. OOpartHas cBs3b. llomyuenue curnajioB oT HUQPOBBIX
JAaTYMKOB (KacaHUs, pAacCTOSHUs, CBeTa, 3BykKa U jpyroro). Ilpumepsr
HCIIOJIb30BaHUA  IIPUHIUIIA O6paTHOI71 CBA3M B CHCTCMaAax  YIIPaBJIICHHUA
TEXHHYECKHMMH yCTPOMCTBaMM, B TOM 4HCIe B pobOoTtorexHuke. IIpumepsr
pOOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIIPABIICHUS IBUKEHUEM B TPAHCIIOPTHOM
cUCcTeMe, CBapOYHas JMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIIpaBIICHHUE
OTOIUICHHEM JIOMa, AaBTOHOMHAsi CHCTeMa YIPaBICHHUS TPaHCIOPTHHIM

CPEIICTBOM U JPYTHE CUCTEMBI)

4.1

4.2

4.3

HNudopmaniioHHbIe TEXHOIOTUN

[Tonsitne 06 »neKTPOHHBIX Tabnuax. TUMBl JaHHBIX B sYEMKaX SJIEKTPOHHOU
tabnuuel. PenaktupoBanue u gpopmaTrpoBaHue tabnuil. BerpoenHsle GpyHKINN
JUISL TIOMCKa MaKCUMyMa, MHUHHMYMa, CYMMbI U CpeJHEero apupMeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIACICHHOM 1uamna3oHe. [loctpoenue auarpamMm
(rucrorpamMma, Kpyromas auarpamma, TodedHas guarpamma). Bwibop Ttuma

AuarpaMMbl

[IpeobOpazoBanne dopmyn npu KonupoBaHuU. OTHOCHTENbHAS, aOCONMIOTHAS H
CMCIIaHHAs aJIpecaius

Y CIIOBHBIC BBIYUCICHHS B AJIEKTPOHHBIX TaOnunax. CyMMUpOBaHHE M MOACYET

3HAYEHUH, OTBEYAIOUINX 3aJaHHOMY ycioBHio. OOpaboTka OonbpIKMx HaOOpOB

JaHHBIX. YucaeHHoE MOJCIMPOBAHUC B DJICKTPOHHBIX Ta6m/1uax

44

Pone nH(pOpMAIIMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMHUKH MHUPA, CTPAHBI,
peruoHa. OTKpeITEIE OOpa3oBarenbHBIE pecypchl. lIpodeccuu, cBs3aHHBIE C
nHpopmaTukoi W  HMHPOPMAMOHHBIMU  TEXHOJOTHUSAMH:  BeO-Au3aiiHep,
OPOTPaMMUCT,  pa3paboOTYUK  MOOWIBHBIX  TPUIOKEHUH, TECTUPOBIIUK,
APXUTEKTOpP MPOTPAaMMHOTO OOECTICUCHHMsI, CIEIUATUCT IO aHAIW3y JTaHHBIX,

CUCTEMHBIH AAMUHUCTPATOP



IMPOBEPAEMBIE HA OI'D 10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa

NpoBepPsieMOro
TpeOoBaHUS

1

1.1

1.2

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®I'OC

3Hath (MOHUMATB)

Bnanenne OCHOBHBIMM TOHATHSIMH: WH(OpManus, Iepenaya,
XpaHeHue U o0paboTka WH(MOPMAIIUU, AITOPUTM, MOJIETb, HPPOBOMA
OPOAYKT ¥ WX UCIOJNB30BaHWUE IS PEIICHUS Y4eOHBIX U

MPAKTUYCCKUX 3aaa4

BJ'Ia)ICHI/Ie IOHATHUAMMU: BBICKAa3bIBAHUC, JIOTHYECKad Oncpanus,

JIOTN4YCCKOC BbIPAXKCHUC

VYMeTh

2.1

2.2

23

24

2.5

YMeHue omnepupoBaTh E€AUHHMIIAMU HU3MEpPEHHs] HH()OPMAIMOHHOTO

00béMa 1 CKOpPOCTH I€peaaviu JaHHBIX

YMeHue 3anuchiBaTh M CpaBHHMBaTh Iienble uncia or 0 mo 1024 B
Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMaX CUMCIICHUS C OCHOBAHUSAMH 2, 8,

16, BEIONHATH apu(METUYECKHE OTIepallii HaJl HUIMU

YMmenue KOOAUpOBAThL MU JACKOAUPOBATH COO6H_ICHI/IH 10 3aJaHHbIM
IMpaBUJIaM; IIOHUMAaHHeC OCHOBHBIX IIPHUHIUIIOB KOOANPOBaHUA
I/IH(l)OpMaI_II/II/I paSJII/I‘{HOﬁ MMpUpOJAbI: TCKCTOBOﬁ, rpa(bnqecxoﬁ, ayano
VYMeHue 3aluchiBaTh JOTHUYECKHE BBIPpAKCHUS C HUCHOJIB30BAHUCM
JU3BIOHKINHY, KOHBIOHKIHWW W OTpULAHHA, OINPCACIIATH MCTUHHOCTH
JJOT'MYCCKUX BLIpa)I(eHPIfI, CCJIIM HM3BCCTHBI 3HAUYCHHUA HMCTHUHHOCTHU
BXOOAIIUX B HCTO NCPEMCHHLIX, CTPOUTH Ta6JII/IIH>I UCTUHHOCTH JIsA
JJOTHYCCKHUX Bpra)KeHHﬁ; 3alMUCbIBaTh JIOTUYCCKUEC BBIPAXKCHHSA Ha

M3y4aeMOM SI3bIKE TIPOrpaMMUPOBAHUS

YMeHHE COCTaBSATh, BBHIMIOJHITH BPYYHYIO U Ha KOMIIBIOTEPE
HECJIO)KHBIE  QTOPUTMBl I YNOPaBICHHUS  HUCIOIHUTEISIMH
(Yepenamka, YepT&XHUK U Jpyrue); CO3JaBaTb M OTJIAXKHUBAThH
IIPOrpaMMbl Ha OJIHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,

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



2.6

2.7

peanu3yIonme HeCI0KHBIE AITOPUTMBI 00Pa0OTKU YUCTOBBIX JTaHHBIX
C UCHOJB30BaHUEM LIMKIOB W BETBICHUH; yMEHHE pa3OuUBaTh 3a7auu
Ha 1moJa3ajgavur, UCI0JIb30BaTh KOHCTAHTHBI, ICPEMCHHBIC W BBIPAKCHUA
Pa3IUYHBIX TUIIOB (‘-II/ICJIOBBIX, JJOTM4YCCKUX, CI/IMBOHBHBIX);
aHAJIM3UPOBAaTh MPEAJIOKEHHBI aJITOPUTM, OMNPEAeNATh, Kakue
pe3yjibTaTbl BO3MOZKHBI 1IPpH 3aJJaHHOM MHOKCCTBC HCXOIHBIX

3HAYEHUI

YMeHHe 3anucaTh Ha U3y4aeMOM  SI3BIKE IIPOTPaMMHMPOBAHHUS
QJITOPUTMBI IIPOBEPKU IEIUMOCTH OJHOTO LEJOr0 YMcjaa Ha APYToe,
IIPOBEPKHM HATYpPAJIbHOIO 4YUCIIA HA MPOCTOTY, BBIACIEHHUS LUQp U3
HaTypaJlbHOI'O 4YMCJIA, IIOMCK MaKCUMYMOB, MHHHMMYMOB, CYMMBbI

YHCIOBOM IIOCJICA0BATCIBbHOCTHU

Branenue ymMeHueM OpHUEHTHPOBATHCS B HMEPAPXUUYECKON CTPYKType
(balimoBoi cucTeMbl, paboTath ¢ (hailIoBON CHCTEMON TIEPCOHATLHOTO
KOMIThIOTEpPA C HCMOJb30BaHUEM Tpaduueckoro wuHTepdeiica, a
MMEHHO: CO3/aBaTh, KONUPOBATh, IEpeMelaTh, MEPEUMEHOBBIBATD,

YAAIATh U apXUBUPOBATH (ailiibl U KaTajaoru

2.8

2.9

2.10

BnaneHHe YMCHUSAMMU U HABBIKAMU HCIIO0JIB30BAHUA I/IH(bOpMaI_[I/IOHHBIX
U KOMMYHHUKAIITMOHHBIX TEXHOJIOT Ui IJid  TIOMCKa, XpaHCHUA,

00pabOTKH U Nepejaun ¥ aHaJIn3a Pa3IUYHbIX BUIOB MH(OpMAIHH

YMeHue BbIOMpaTh Crioco0 MpeCTaBICHUS TaHHBIX B COOTBETCTBUH C
MOCTaBIIEHHOW 3aiaueil (TaOnuibl, cXeMbl, TpaQuKu, AUATPAMMBI) C
UCTIONIb30BAHUEM  COOTBETCTBYIONIMX  NPOTPAMMHBIX  CPEJICTB

00pabOTKH TaHHBIX

Ymenue ¢opmanuzoBaTb M CTPYKTypuUpOBaTh  HH(pOpMaIMio,
WCIIONIB3YSl DJEKTPOHHBIE TaOMUIBI It 00paOOTKM, aHanmu3a Hu
BHU3YyaJHM3al[MM YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIE€ C BBIJICJICHUEM
qUarna3oHa TaONWIbBI HW  YHOPSAOYMBAHUEM (COPTHUPOBKOI) €ro
AJIEMEHTOB; YMEHHE MPUMEHATH B 3JEKTPOHHBIX TaOIUIAX (POPMYJIbI
UIs  pacy€ToB C  HUCHOJB30BAHUEM  BCTPOCHHBIX  (DYHKIIHIA,
a0COIIOTHOM, OTHOCUTENIHOW, CMEIIAHHON aJjpecaliiy; UCII0JIb30BaTh
AIIEKTPOHHBIE TAOJUIIBI JJIS YUCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX

3ajJlavax U3 pa3HbIX IPCIMCTHBIX obnacreit



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IO TH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

HH#HPar#HH#1.1

1.2

2.1

2.2

[{udpoBast rpaMOTHOCTH

@aiinel 1 manku (katasoru). [IpuHIMNIBI MOCTpOeHHS (alIOBBIX
cucreM. [lonnoe ums daiina (manku). [Tyt k daiiny (namnke). Pabota ¢
daiimaMu W KarajoraMu CpeACTBAMU ONEPAIMOHHOW CHUCTEMBI:
CO3/1aHKE, KOIIMPOBAaHME, IEPEMEILICHNE, IEPEUMEHOBAHNE U YJIaICHNE
¢daiinmoB W mamnok (karaioroB). Tumbl daiinoB. CpoiicTBa (HaitoB.
@aiinoBeiii MeHemxkep. [lowck (aiiinoB cpeacTBaMu ONEparMoOHHON

CHCTEMBI

OO6benuHeHne komnbioTepoB B ceTb. Cetb MHTepHEeT. Beb-cTpanuia,
BeO-caiit. CTpykTypa aapecoB BebO-pecypcoB. bpaysep. IloumckoBsie
cuctembl. [louck wuHboOpMalMu MO KIOYEBBIM CJIOBaM U IO
u3zo0paxkennto. JloctoBepHOCTh HMH(POpPMALMHM, TOJIYYCHHOH U3

Wurepnera. [P-anpeca y3moB. CeTeBoe XpaHeHHE JaHHBIX
TeopeTnueckne 0CHOBbI HHPOPMATUKU

JIMCKpeTHOCTh  JAAaHHBIX. BO3MOXKHOCTh OIMCAaHUS HENPEPBIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHocTs andasuta. J[BouyHbIN andaBur.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOMHALuil)
(GUKCUpOBaHHOW JUTMHBI B JABoWYHOM aidasure. [IpeoOpazoBanue
moboro andasura K JBOMYHOMY. KOIMYECTBO pa3IUYHBIX CJIOB
(UKCUPOBAHHON JUIMHBI B all(paBUTE ONPEAETEHHON MOITHOCTH.
KonupoBanue cuMBOJIOB OTHOTO ajihaBUTA C MIOMOIIBIO KOJIOBBIX CJIOB
B JipyroM aindasute, KogoBas Tabnuua, nekoauponanue. Konuposanue
TekcToB. PaBHOMepHBIN Ko, HepaBHoMepHbIii koa. Konuposka ASCII.
Bocemubutabie komupoBku. Ilonarue o xomupokax UNICODE.
JlexonupoBaHue COOOIIEHUN C HCIIOJIB30BAHMEM PaBHOMEPHOIO U
HepaBHOMEpPHOTOo Koaa. MHpopMannoHHbIi 00BEM TEKCTa
NupopmaninoHHbli 00bEM JaHHBIX. BUT — MUHMMallbHas e€AMHULIA

KOJIM4YecTBa MHGOpPMALUK — ITBOUYHBIN pa3psia. EnquHuIbl usmepenus

WHPOPMAITMOHHOTO 00hEMaA JTaHHBIX. but, OaiiT, kumobalT, Merabair,



2.3

rurabaiit. CkopocTh nepesauu JaHHbIX. EAMHULIBI CKOPOCTH Tiepeadn

JaHHBIX

KoaupoBanue npera. LlBeroBeie mozenu. Mogens RGB. ['mybuna
KonupoBanwus. [lanutpa.

PactpoBoe u BEKTOpHOE TpeACTaBiIeHHE W300paxkeHui. [lukcens.
Ouenka wuHOpManMOHHOTO 00bEMAa TrpapUUecKuX JaHHBIX IS

pacTpoBOro U300paKEHUS

24

2.5

KOI[I/IpOBaHI/Ie 3BYKa. Pa3pH,Z[HOCTB n dactora 3ammcu. KommdecTtBo
KaHaJIOB 3aIliCH.
OI_ICHKa KOJIMYCCTBCHHBIX IMAPaAMCTPOB, CBA3AHHLIX C MPCACTABJICHUCM

U XpaHEHHEM 3BYKOBBIX (ailyioB

Hemo3umoHHbIle W TO3UIMOHHBIE CHUCTEMBI CUHCICHHS. AJidaBuT.
OcunoBanne. Paspépuyras ¢dopma 3ammucu umcna. [lepeBon B
JNECATUYHYI0 CHUCTEMY 4YHCEJ, 3alUCaHHbIX B JPYrUX CHCTEMax
CUHCJICHHUS.

PumMmckag cuctemMa cUucieHus

2.6

2.7

2.8

2.9

JIBonuHas cucteMa cuuciieHus. llepeBo nenpix yucesn B mnpeaenax ot
0 mo 1024 B nBOMYHYIO CHCTEMY cUHMCIeHUd. BocbMepuuHas cuctema
CUMCIICHUA. HepeBo;[ YHUCCJI U3 BOCBMGpH‘-IHOﬁ CUCTCMbI B IBOUYHYIO U
JIecATHUHYI0 cucteMbl W oOpatHo. lllecTHaamarepuuHas cucTeMa
cuncienus. IlepeBon uymcen W3 MIECTHAAIATEPUYHON CHCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JCCITHUYHYIO CHUCTEMBI U OOpaTHO.

Apudmernueckue onepaiy B JBOUYHON CUCTEME CUUCIICHUS

Jlorndeckne BBICKa3bIBaHUS. Jlormueckne 3HAYCHUS BBICKA3LIBAHUM.
DNIleMEHTapHbIE W COCTaBHBIC BBICKa3bIBaHUS. Jlormueckue omeparuu:
«1» (KOHBIOHKIIUS, JIOTHUYECKOE YMHOXEHUE), «UIN» (IU3BIOHKITHS,
JIOTUYECKOE CIIOXKEHUE), «He» (Jormueckoe oTpuianme). [Ipuopurer
jJoruyeckux onepanui. OrmnpeneneHue HCTUHHOCTH — COCTaBHOTO
BBICKA3bIBAaHMS, €CJIM H3BECTHHI 3HAUYCHHMS HCTHHHOCTH BXOISIIINX B
HEro DJJIEMEHTAPHBIX BbICKa3bIBaHUU. JlOrMueckue BBIPAXKEHUSI.
[IpaBuna 3amucu JOTHYECKHX BbIpakeHuid. I[locTpoeHue Tabmuil

HUCTHUHHOCTH JIOTHYCCKHUX BI)Ipa}KeHI/Iﬁ

Jlornueckue »3jaeMEHTHI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMU

KOMITBIOTEPA

HemnpepsiBHBIE M JTUCKpETHbIE MOAENN. VIMHUTalMOHHBIE MOJEIIN.



2.10

2.11

2.12

Urposeie monenu. OlLieHKa aJeKBaTHOCTU MOJEIH MOJEIUPYEMOMY

O6’LeKTy " ejisiM MOACIIMPOBAHUA

Ta6muunbie Moaenu. Tabnauia Kak mpeacTaBlIeHHE OTHOIICHUs. basbl
naHHbiX. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSIOINIMX 3aJaHHOMY

YCIIOBHIO

I'padp.  Bepmmna,  pebpo,  MmyTh. OpueHTUpOBaHHBIE |
HeopueHTHpoBaHHbIe rpadul. [[nmmHa (Bec) peOpa. BecoBas matpuna
rpada. [nuHa mytd Mexxay BepruuHamu rpada. [Torck onTuManbHOTO
nyTd B rpade. HauanbHas BepimmHa (MCTOYHUK) U KOHEYHAs BEpPIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Boruncnenue xonudecTBa myTeil B

HaIpaBJI€HHOM allMKINYEeCKOM Irpade

HepeBo. Kopenb, Bepimna (y3emn), TUcT, pedpo (myra) aepesa. Beicora
nepesa. IlogmepeBo. IIpumepsl ucnonb3oBaHusi nepeBbeB. [lepeGop

BApHUAaHTOB C IOMOIIBIO ACPCBA

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

3.2

CpotictBa anroputma. CriocoObl 3amucu anropuTMa (CIOBECHBIN, B
BHJIe OJIOK-CXEMBI, POrpaMMa).

CocraBiieHre anTOpUTMOB U MPOTPAMM C HCIIOJIH30BAHHEM BETBIICHUH,
[IUKJIOB M  BCIIOMOTATEIBHBIX  AJITOPUTMOB  JUIS  YIIPABJICHUS
ucriotaurenieM  (PoGor, UYepenamka, UYepté&xHuk u  apyrue).

Brimmonnenue AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPE

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[konbHBINA ANTOPUTMUYECKUN S3BIK).

Cucrema  mporpaMMHPOBAaHMS:  PEJAKTOp  TEKCTa  MPOrpaMM,
TPAHCIATOP, OTIIAIUHK.

[lepemenHas: Tun, wums, 3HadeHue. llenble, BeleCTBEHHBIE U
CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. ApU(YMETHUECKUE BBIPAKEHUS U HOPSI0K
ux BbluMciaeHMs. Onepanuu ¢ LEJNBIMH YHUCIAMU: IEJOYHCICHHOE
JelieHne, ocTaToKk oT jeneHus. BerBinenus. CocTaBHbE YCIIOBUS
(3amMch  JIOTMYECKMX  BBIPAXXEHHH  HAa  H3Y4aeMOM  SI3bIKE
nporpamMMmupoBanus). HaxoxxaeHnne MuHuMyMa

Y MaKCHMyMa U3 JIBYX, TPEX U YETBIPEX unces. Pemenne KBaapaTHOro
YPaBHEHHs, HUMEIOUICTO BEILECTBEHHbIE KOpHHU. LMK ¢ ycinoBuem.

AJ'IFOpI/ITM EBkiuga ni1s HaxXO0XKICHUS HaKOOJIBIIErO O6IJ_ICFO ACTINUTCIIA



JIBYX HaTypajbHbIX 4Mces. Pa30ueHue 3amucu HaTypaJlbHOTO YHCIia B
MO3UIIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM MU paBHbIM 10, Ha
ornenbHble M@pbl. Luki ¢ nepemMeHHOW. AJNTOpUTMBI MPOBEPKU
JENMMOCTH OJHOTO LIEJIOr0 YMCIIa Ha APYTO€, IPOBEPKU HATYPaIbHOIO

yHclia Ha MPOCTOTY

33

34

OOpaboTka CHMBOJBHBIX JAaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)
nepemenHble. IlocumBonbHas oOpaboTka cTpok. Iloacuér yvacToThl
NOSIBJIEHUS CUMBOJIa B CTpoke. Berpoennble pyHkunu g 00padboTku

CTpPOK

OmnpezneneHue BO3MOXHBIX pE3yJbTaTOB pPabOThl ANrOpUTMa MpHU
JAHHOM MHOKECTBE BXOJIHBIX JAaHHBIX, OIpEAEIEHUE BO3MOXKHBIX

BXOIHBIX JAHHBIX, IPUBOJAAIINX K JTAHHOMY PE3YyJIbTATy

3.5

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OIHOMEpPHBIE  MAaCCHBBHI.
CocraBrieHHue U OTJaJKa NPOrpamMM, peaJu3yIolUX THUIIOBbIE
QITOPUTMBI 0OOPaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB, HA OJHOM
u3 s3pIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#,
[[IxonbHBIA ~ ANTOPUTMUYCCKUM  SI3BIK): 3alOJIHEHHE YHCIOBOTO
MacCuBa CIIyYalHBIMH YHCJIAMH, B COOTBETCTBUU C (OPMYJION WIH
NyTéM BBOJA YHCEN, HAXOXJCHUE CYMMBI DJJIEMEHTOB MAaCCHUBA,
JIMHEHHBIN MOMCK 3aJaHHOr0 3HAYCHHUS B MACCHUBE, IOJICUET DJIICMEHTOB
MacCuBa, YJIOBJIETBOPSIOUIUX 3aJaHHOMY YCIIOBHUIO, HAaXOXJEHUE
MUHUMAJIBHOTO (MaKCHUMaJIbHOT0) 3jieMeHTa MaccuBa. CopTHpoBKa
maccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIUMCICHHE KOJMYECTBA,
CYMMBI, CpEeIIHETO apuMeTHIECKOTO, MHUHHMAaJIbHOTO u
MaKCHMAaJIbHOT'O 3HAYCHUA 3JIEMEHTOB IIOCJIEJIOBATEIbHOCTH,

YAOBJICTBOPAIOIMIUX 3aJaHHOMY YCIIOBHIO

3.6

VYupasinenne. Curnan. OOpatHas cBs3b. [lonydeHHe CHTHAIOB OT
UPPOBBIX JATYUKOB (HAIIPUMEp, KacaHWUsl, PACCTOSIHHS, CBETa, 3BYKa).
[TpuMepbl KCHONB30BAHUS NPHUHIMIIA OOPAaTHOM CBA3M B CHCTEMax
YIpaBJICHUS] TEXHHYECKUMH YCTPOWCTBAMH C MOMOIIBIO JaTYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE

4.1

HNupopmaninoHHbIE TEXHOJIOTUN
TekcToBbIE OKYMEHTBI M HUX CTPYKTYpHBIE 3JIEMEHTBI (CTpaHHULA,
ab3ai11, CTpoKa, CJIOBO, CHMBOJI).

TexcToBbIi nponeccop — MHCTPYMCHT CO3JaHUA, PCHAAKTUPOBAHUA U



dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcTa. CoiictBa cumBoJioB. Ilpudt. Tunsl mpudros (pydiaensie, ¢
3aceYKaMH, MOHOIIMpPHHHEIE). [0y )kKUpHOE U KypCUBHOE HAauepTaHUE.
CpoiictBa a0zameB: TpaHHUIb], a03alHBIA  OTCTYN, WHTEpBal,
BelpaBHUBaHue. [lapamerpsl crpanunpsl. CtuiieBoe (popMaTHpOBaHMUE.
CrpykrypupoBaHue HH(OpPMAIMK C IMOMOIIbIO CHHCKOB M TaOJIMIL.
MHoroypoBHeBble crnHcKH. JloOaBieHHWe TaOMUI] B TEKCTOBBIC
NOKyMEHThl. BcrTaBka u300pakeHHMI B TEKCTOBBIE JTOKYMEHTBHI.
OOtexkanne wW300pakeHUH TEKCTOM. BxitoueHne B TEKCTOBBIN
JNOKYMEHT auarpamM, (opmyJs, HyMepaluu CTPaHHUI], KOJOHTHTYJIOB,

CCBbLIIOK M APYI'UX 3JICMCHTOB

4.2

4.3

4.4

4.5

PactpoBeie pucynku. Ucnonb3oBanue rpaduyecKkux NpUMUTHBOB.

Onepanuu peJakTHpOBaHUs TpapUUECKUX OOBEKTOB, B TOM YHCIIE
upoBeIX Qororpaduii: M3MEHEHHE pa3Mmepa, OOpe3Ka, IMOBOPOT,
oTpakeHue, padora ¢ obnactsaMu (BbIIEICHHE, KOMUPOBAHUE, 3AIMBKA
L[BETOM), KOPpEKLHs LIBETa, SPKOCTH M KOHTPACTHOCTH. BekxropHas
rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMH
TEKCTOBOT'O TMPOIECCOpa WM JPYyTUX TporpamMm (MPUITIOKEHUH).

I[O63BJICHI/I6 BCKTOPHBIX PUCYHKOB B TOKYMCHTbBI

[ToaroroBka MyabTUMEIUHHBIX npe3eHTanuil. Cnaitn. JlobaBieHue Ha
chaiin Tekcra W m300paxeHuid. PaboTa ¢ HECKOJBKUMU ClIaliIaMU.
JloGaBneHne Ha Claii ayAMOBU3YAIbHBIX JaHHBIX. AHHMAIIUA.

['unepccebuikn

Tunel JaHHBIX B siuelKax 3JIEKTPOHHOM TaOmuibl. PenaktupoBanue u
dopmatupoBanue Tabmuin. BerpoeHHble GYHKIMM A0S [TOMCKA
MaKkCHMyMa, MHHHMYMa, CYMMBI W CPEIHEro apu(pMETHICCKOTO.
CopTtupoBKa JaHHBIX B BbIIEIEHHOM juamna3zoHe. [loctpoenue
muarpamMMm  (THCTOTpaMMa, — KpyroBas — JauarpamMma,  TOYCYHAs
nuarpamma). Beroop tuna nuarpammel. [IpeoOpazoBanue ¢opmyn npu

KOIMUPOBAHWH. OTHOCI/ITCJIBHaH, a0COIIOTHAS U CMEIIIaHHAas aapecanuns

VYc0BHBIE BBIUMCIEHHS B AJIEKTPOHHBIX TaOnuuax. CyMMUpOBaHUE U
noJCcuéT 3HAYeHUM, OTBEYAIOUIMX 3aJaHHOMY ycioBuio. OOpaboTka
OonpmMx  HAaOOpOB  JaHHBIX. YHCIIEHHOE  MOJEIMpOBaHHE B

QJICKTPOHHBIX Ta6J'II/II_[aX



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

e Hudopmaruka, 7-9 xnacc/ bocosa JI.JI., bocosa A.1O., Axiimoneproe o01ecTBo

«3parenbcTBO «lIpocBemienne»

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJA

e Meroauueckoe nocodue. Mudopmaruka. 7-9 knaccel 6a30Bbiit ypoBeHb. bocosa JIJL.,

Bocosa A.1O.

e Uudopmaruka, 7-9 xknacc/ bocosa JI.JI., Bocoa A.}O., AkunonepHoe o011ecTBO

«M3narenscTBO «lIpocBerienney.

e CamocrosTenabHbIe U KOHTpOJIbHBIE paboThl /bocona JI. JI., bocora A. 0., JlobaHoB

A.A., JIobanosa T.1O.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

e Supnexc YuebHuk, bubnuorexa LIOK DnekTpoHHOE NpUIoKeHUE K y4eOHUKY

WNudopmaruka, 7-9 xknacc/ bocosa JIJL.,
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