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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o uH@POpMaTHKE HA YPOBHE OCHOBHOTO 00IEero 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, c yuerom (QenepanbHOil paboyeld MporpaMMbl BOCIHMTAHHUS H
Konuenuuu mnpenogaBanus yueOHoro mpeameta «MubopmaTtrka», OCHOBHOU
oOpa3oBaTenbHON MporpaMMbl OCHOBHOro obmiero obpazoBanus PI'OC OO0
MBOY «COII Nel r. ®okuno» (npunoxenue 4 k npukaszy Ne54 ot 05.03.2025 r.)
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOTpamMMbl
OCHOBHOTO 0011ero oOpaszoBanusi, npencraBieHHbIXx B OI'OC OO0, a Ttakxke
benepanbHOl paboyelt mporpaMMbl BOCITUTAHUS.

[TporpaMmMa 1o wuHpopMaTHKe HAET MNPEACTABICHUE O IeNAx, oO0Ien
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
uH(popMaTUKU Ha 0a30BOM YpPOBHE, YCTaHABIMBAET 00s53aTENbHOE IMPEAMETHOE
coJiep>KaHue, MPEAyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3/iesiaM U TEMaM.

[TporpamMMma 1o nH(pOpMaTHKE ONpPEAEIIIeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEpUCTUKHN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4HCiie
JUISL COZIEPKATEIBHOIO HANOJHEHUS Pa3HOro BHUJA KOHTPOJIA (MIPOMEXYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOIOBOM aTTECTAllUN).

[TporpaMmMa 10 wuHQOpPMATHKE SBISETCS OCHOBOW Ui COCTaBJICHHUSA
aBTOPCKUX YYEOHBIX MPOTPAMM, TEMATUYECKOTO TIIAHUPOBAHUS KypCa YUHUTEIIEM.

enssmu  w3ydenuss WHGOOPMATHKH HA YPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHuUs SIBISIOTCS:

(GbopMUpOBaHHE OCHOB MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu HUH(POPMATHUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOM NPaKTUKH, 3a CUYET Pa3BUTHs MPEACTABICHHUN 00
uHPOpPMAIIMU KaK O BaXKHEHIIEM CTPAaTETUYECKOM PECypce pa3BUTHS JIMYHOCTH,
rocyAapcTBa, oOOIIECTBa, IOHUMAHUA POJM HWH(OOPMAIMOHHBIX MPOLECCOB,
WH()OPMAITMOHHBIX PECypcoB W HMHGOPMAIMOHHBIX TEXHOJOTUA B YCIOBUAX
1idpoBoit TpaHchopMaIiu MHOTHX cdhep )KU3HH COBPEMEHHOTO O0IIECTBA;

oOecrieyeHue YCJIOBHUH, CIOCOOCTBYIOIIUX PAa3BUTHIO AJITOPUTMHYECKOTO
MBIIUICHAST KaK HEOOXOJUMOTO YCIOBUSA MPO(ecCHOHAIBHON NeATeIhbHOCTH B
COBpPEMEHHOM HMH()OPMAIIMOHHOM OOIIECTBE, MPEANONaralouero CrnocoOHOCTb
oOyuarolerocsi pa3OuBaTh CIOXHBIE 3a7aud Ha OoJjiee MPOCThIE MOA3a7auHu,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMu, PEIIEHHBIMHA paHee, ONPENEIATh Mark s
JOCTHKEHMSI pe3yJIbTaTa U Tak JaJiee;

dbopMupoBaHUE U pPa3BUTHE KOMIETEHIMM oOydaromuxcss B 00JacTu
WCITIOJIb30BaHUSI WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YHCIIC



3HaHWW, YMEHUH M HaBBIKOB pPAa0OTHl C HH(OpMalMend, NTporpaMMHUpPOBAHUS,
KOMMYHHKAIIMM B COBPEMEHHBIX IHU(PPOBBIX CpeAax B YCIOBHSIX OOecreueHus
nH(OPMAITMOHHON O€30MaCHOCTH JIUYHOCTHA 00YJaroerocs;

BOCITUTAHUE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIICHUS K MHGOpMaIUU
C y4€TOM MPABOBBIX U ITUYECKUX ACIEKTOB €€ pacnpoCTpaHEHUs, CTPEMIICHUS K
IPOAODKEHHUI0 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U
CO3UJIATEIbHON JEATETbHOCTH C TNPUMEHEHHEM CpEeACTB HH(OPMAIMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 00I11[eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3alMA HHPOPMAITIOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM  NpUMEHEHUs  UHQPOPMATUKU, NPEXKIE  BCETO
MH(POPMaILIMOHHBIE TEXHOJIOTUH, YIIPABJICHNUE U COLUAIBbHYIO chepy;

MEXIUCIUIUIMHAPHBIA  Xapakrep HWH(DOpMAaTUKU H  HHPOPMALMOHHOU
NEeSATEIbHOCTH.

N3yyenne uH(OpMATUKH  OKa3blBa€T  CYIIECTBEHHOE  BIMSHUE  Ha
(dbopMUpOBaHHE MHUPOBO33PEHUSI OOYYaAIOLIErocs, €ro >KU3HEHHYIO MO3UIUIO,
3aKJIaJIbIBAET  OCHOBBl  IOHUMAaHUS  NPUHLUIIOB  (PYHKIMOHUPOBAaHUSA U
UCITOJIb30BaHUsI MH()POPMAITMOHHBIX TEXHOJIOTUI KaK HEOOXOIUMOT0 MHCTPYMEHTA
NPaKTUYECKU JIFOOOM JIEATEIbHOCTH W OJHOTO W3 HamboJjiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JOCTWKEHHW  COBPEMEHHOM  muBWwIM3auuu.  MHorue
IpeIMEeTHbIE 3HAHUS U CIIOCOOBI IE€ATEIbHOCTH, OCBOEHHBIE O0YYaIOUIMMUCS TpU
U3y4eHUU MH(POPMATUKU, HAXOAST MPUMEHEHHE KaK B paMKaxX o0Opa3oBaTeIbHOTO
mpolecca MpU HM3YYEHUM JAPYrMX MPEAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HEHHBIX CUTyalUsX, CTAHOBATCS 3HAYMMBIMU JJi1 (POPMHUPOBAHHUS KAveCTB
JUYHOCTH, TO €CTh OpPUEHTHPOBaHbl Ha (OPMUPOBAHHME METANPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTaTOB OOYUYECHHUS.

OcHoBHBIE 331aun yueOHOro npenmera «Mupopmatika» — copmupoBars y
oOyyJarommxcsi:

NOHMMAHUE MPUHUUIIOB YCTPOMCTBA M (YHKUUOHUPOBAHHUS OOBEKTOB
U(GPOBOr0 OKPYXKEHUS, NPEACTaBICHUS 00 HCTOPUM M TEHACHUUSAX pa3BUTHUS
uH(hopMaTHKHU TIeproia udpoBoit TpanchopmaIiu COBpEMEHHOTO 00IIIEeCTBa;

3HAHMS, YMEHUS U HaBBIKM I'PAMOTHOM MOCTAaHOBKM 3a/1a4, BOSHUKAIOIIHUX B
MPAKTUYECKON JEATEIbHOCTH, IJIi UX PEHICHUS C MOMOIIbI0 MH()OPMALMOHHBIX
TEXHOJOTHM, YMEHUS M HaBBIKM (HPOPMATU30BAHHOTO OMHMCAHUSA MOCTaBJICHHBIX
3ajay;

0a3oBbie 3HaHHWS 00 WHGOPMAIMOHHOM MOJECIMPOBAHWU, B TOM YHCIE O
MaTeMaTUYeCKOM MOJICIIUPOBAHUY;



3HAHUE OCHOBHBIX AJTOPUTMHYECKUX CTPYKTYp U YMEHUE IPUMEHSTH 3TH
3HaHUS JJIs1 TIOCTPOCHUSI aJITOPUTMOB pELICHUs 3aJad MO0 MX MaTeMaTUYeCKUM
MOJEIISM;

YMEHUSI U HaBBIKM COCTAaBJEHUS MPOCTHIX NPOrpaMM IO MOCTPOCHHOMY
QITOPUTMY Ha OJIHOM U3 S3BIKOB MPOrPaMMHPOBAHUS BHICOKOTO YPOBHS,

YyMEHUS ¥ HaBBIKA d3(PQGEKTHBHOTO WCIIONIB30BAHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPOTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHSI U WH()OPMAITMOHHBIX
CUCTEM ISl PEIICHUsI ¢ UX MOMOIIbIO MPAKTUYECKUX 3a/iay, BiaJeHUue 0a30BBIMU
HOpMaMH HWHMOPMAIMOHHOW HJTHKM M TIpaBa, OCHOBaAaMU HH(POPMALUOHHOM
0€30IIacCHOCTH;

YMEHHUE TPaMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3alad C TOMOIIbI0 WH(GOPMAIMOHHBIX TEXHOJOTUHA, TPUMEHATH MOJyYCHHBIC
pe3yJbTaThl B MPAKTUYECKOU JIEITEIIBHOCTH.

[enn u 3amaun u3ydeHUs: MHPOPMATUKHM HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs OMNPEAENSIIOT CTPYKTYPY OCHOBHOIO COJEPKAaHHUS — y4eOHOro
IpEeIMETA B BUJE CAEAYIOINX YETHIPEX TEMATUUECKHUX Pa3/IENIOB:

M(ppoBasi rPaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

aJITOPUTMBI U TPOTPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3ydyenue nHpopMaTtuku Ha 6a30BOoM ypoBHEe oTrBojauTcsa 102 yaca: B 7
kiacce — 34 yaca (1 gac B Hexnento), B 8 kinacce — 34 yaca (1 gac B Henento), B 9
kiacce — 34 gaca (1 4ac B Hezeno).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

udpoBasi rpaMOTHOCTH

KoMmnbroTep — yHuBepcajbHOE YCTPOHCTBO 00pad0TKH JaHHBIX

KoMmbroTep — yHHBEpPCaIbHOE BBIYHMCIUTEIBLHOE YCTPOMCTBO, padoTarouiee
no nporpamme. TUIBI KOMITBIOTEPOB: MEPCOHATBHBIE KOMITBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOMIIBbHBIE YCTPOUCTBA.

OcCHOBHBIE KOMIIOHEHTBl KOMIIBIOTEpAa W HX Ha3HauyeHue. lIpoueccop.
OnepaTvBHasT W JOJTOBPEMEHHAs IaMsTh. YCTpPOWCTBA BBOAA M BBIBOJA.
CeHCOpHBIM BBOJ, NaTYMKH MOOUIBHBIX yCTPOMCTB, CPEACTBA OHMOMETPUUYECKOM
ayTeHTU(PUKALINH.

Hctopusi pa3BUTUS KOMIIBIOTEPOB M IPOrpaMMHOr0  OOECIEeYEHUs.
[Toxonenus: koMibpOTEpoB. COBpPEMEHHBIE TEHIEHUMU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIbIOTEPHI.

[TapannenbHble BHIYMCICHHUS.

[Tepconanbubiii komnbioTep. [Iporeccop U ero XxapakTepUCTUKH (TaKTOBas
4acToTa, paspsaaHocTs). OmneparuBHas namAaTb. JlonroBpeMeHHas NaMsTh.
VYerpolictBa BBosa U BbIBOJIa. OOBEM XpaHMMBIX JaHHBIX (ONEpaTUBHAs MaMsTh
KOMITBIOTEPA, KECTKUM M TBEPJIOTENbHBIA JUCK, MOCTOSIHHAS NaMATh CMAapT(OHA)
Y CKOPOCTb JOCTYIIA JUIsl PA3JINYHBIX BUJIOB HOCUTEIIEH.

TexHuka 6€301aCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE.

IIporpamMMbI 4 JaHHBIE

[IporpammHoe oOecrnieueHue KommbloTepa. lIpukiamHoe mporpaMmHoOe
obecrieueHue. CucrtemHoe MIPOTPaMMHOE obecrnieyeHue. Cucremsbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMm W JaHHBIX. becruiatHeie u
yCIOBHO-0€ecTuIaTHbIe MporpamMmbl. CBOOOAHOE MpOrpaMMHOE 00ecTICUCHHE.

@aitnbel w1 manku (karanoru). [IpuHIUOB MOCTPOEHUS (ailIOBBIX CHCTEM.
[lonnoe ums Qaitna (manku). Ilyte x ¢aiiny (manke). Pabora c daitnamu u
KaTaJloraMl CpEJCTBAMU OMNEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHUE,
nepeMeIieHre, NepeuMeHoBaHue U yaaneHue (HaityioB v manok (karaaoros). TUITbl
daiinos. CaoiictBa (aitioB. XapakTepHble pa3Mepbl (aillioB pa3IMYHBIX THIIOB
(cTpaHulla TEKCTa, NEKTPOHHAsI KHMra, (ororpadus, 3anuch NECHU, BUICOKIIUII,
MOJIHOMETPaXHbIA (UiIbM). ApXuBalus AaHHbIX. VICHOJAb30BaHHE MPOrpPaAMM-
apxuBaropoB. DaitoBeiii Mmenemkep. [louck ¢aiaoB cpencTBamMu oneparuoOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M JIpyTrM€ BPEAOHOCHBIE Iporpammel. IIporpammer
JUTSL 3aLIUTHI OT BUPYCOB.

Komnbrorepusbie ceTu



O0benunenne komnbioTepoB B ceTh. Cerh MHTEepHeT. Beb-cTrpanuia, BeO-
caiit. Ctpykrypa azpecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [lonck
uHbOpMallMl TIO KIIOYEBBIM CJOBaM W 1O H300paxeHuro. J[ocToBepHOCTH
uHdopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMeHHbIE CEpPBUCHI MHTEPHET-KOMMYHHUKALIUHA.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(DOPMAITMOHHOW STUKH WM TpaBa MpH
pabote B UntepueTe. CTpaTerun 6e30macHOTo noBeAcHNs B IHTEpHETE.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

Nudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmarus kak cBeACHUS, IPEIHA3HAYCHHBIC JIJIS1 BOCTIPUSATHS YETIOBEKOM,
u  wHbOpMAmMs KAk  JIaHHBIE, KOTOpPBbIE MOTYT OBITh  00pabOTaHBI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKpeTHOCTh TaHHBIX. BO3MOKHOCTB ONMKMCAaHMs HETPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

NudopmarimoHHbie MPOIECCHl — TPOILIECChI, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHBIX.

IIpencraBiaenue uHgpopmanuu

CumBon. AndaButr. MomHocTs andauta. Pa3zHooOpasue S3BIKOB U
andaButoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI()aBUT TEKCTOB HA PYCCKOM
sa3bike. J[BowuHblld andaBut. KoOIWYEeCTBO BCEBO3MOXXHBIX CJIOB (KOJOBBIX
KOMOUMHaIui) (UKCUPOBAHHOM JUIMHBI B JBOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iaMUHbBIX CIOB (DUKCUPOBAHHOU
JUTHBI B alaBUTE ONPeNeIEHHON MOIITHOCTH.

KoaupoBanue CHUMBOJIOB OJHOTO angaBuTa C MOMOUIBIO KOJOBBIX CJIOB B
Ipyrom andasuTe, KOJI0Bas TaONMIA, TEKOIUPOBAHKE.

JIBonunblii kox. IIpemcraBieHne HaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JIBOUYHOM ajihaBuTe.

Uudopmanmonnsiii. 00bEM HaHHBIX. bUT — MHHMMalbHas €JUHULA
KOJInyecTBa HWHQpOpMAIMU — JBOWMYHBIM paspsa. EIuHuUIBl  u3MepeHus
nHpopMarimoHHoro oobéma gaHHbIX. but, 62T, KHIT0OANT, MerabaiT, ruradamT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

KomupoBanne TtexkctoB. PaBHOMepHBI KOA. HepaBHOMEpHBI  KOZ.
Komuposka ASCIl. BocbmuOuthabie koaupoBku. [loHaTHe 0 KOAMpPOBKAx
UNICODE. J[lekoaupoBaHue COOOILIEHUN C HCIOJB30BAHUEM PABHOMEPHOTO H
HepaBHOMEPHOTO Kojia. Mubopmarmonnsiii 00bEM TEKCTA.

Hckaxxenne nandopmaiuu mpu nepeaade.

OO6mee mpencraBieHue o0 MU(PPOBOM MPEACTABICHUU AYJUOBU3YAIbHBIX H
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KoaupoBanne uBera. LlBetoBeie wmogenu. Mogens RGB. I'myOuna
koaupoBaHnus. [lamurpa.

PactpoBoe u BekTOpHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Onenka
nH(OPMAITMOHHOTO 00bEMa rpaduuecKuX JaHHBIX JJI PACTPOBOTO U300PAKEHHUS.

Koauposanue 3Byka. Pa3psaHocTs u yactora 3anucu. KoiaumdecTBo kaHajioB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManuoHHbIE TEXHOJIOTHH

TexkcTOBbIC JOKYMEHTHI

TekcToBblE JOKYMEHTBI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIa, ad3arl,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBBI TpoLEeccOp — UHCTPYMEHT CO3JaHUS, PEAAKTUPOBAHUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TEKCTa.
CpoiictBa cuMmBojoB. [lpu¢dr. Tunsl mpudroB (pyOieHble, C 3acedyKamu,
MoHowmMpuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBOMCTBa a03alleB:
TpaHMIIbI, a03alHBIA OTCTYII, MHTEpBaJ, BhIpaBHHBaHUE. [lapameTpbl cTpaHULBI.
CruneBoe (hopMaTupOBaHHUE.

CrpykrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB U  TaOJuL.
MHoroypoBHeBbI€ clTUCKH. [[oOaBieHne TabiuI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxeHuil B TEKCTOBbIE JOKYMEHThI. OOTeKkaHuEe M300pakeHH
TEKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHoOCcoB. I 0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommbrorepHbiii nepeBoa. Mcnonb3oBanue
cepBucoB MuTepHeTa 1151 00paboTKU TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO C TpapuUecKUMH peAakTopamMu. PacTpoBble pPHCYHKH.
Hcnonb3zoBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpad@uuecKkux 0ObEKTOB, B TOM UHCIIE UPPOBBIX
dbotorpaduii: m3MeHeHue paszMepa, oOpe3Ka, MOBOPOT, OTPaKEHHE, padoTa ¢
oOnactaMu (BBIJIEICHHE, KOMMPOBAaHUE, 3aJlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BektopHas rpaguka. Co3mgaHve BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpElICTBAaMH TEKCTOBOTO MPOLECCOpa WM JAPYTUX HOporpamm (MPUIIOKEHUN).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTBI.

MyabTHMeAUHHBbIC IIPE3eHTALUMN

[ToaroToBka MynbpTUMeNUAHBIX Tipe3eHTanui. Cnaiin. JloOaBneHnue Ha ciaiij
TeKCTa U u3o0paxeHui. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMHu.



JloGaBnenne Ha  claiil = ayAMOBU3YalbHBIX  JTaHHBIX.  AHHUMAIMS.
['unepccpuiky.

8 KIIACC

Teopernueckne 0CHOBLI HHPOPMATHKHI

CucremMbl CHUCTIEHUS

Hemno3unvoHHble W MO3UIMOHHBIE CUCTEMbI  CUMCIECHUA. AJ]aBur.
OcnoBanue. Pa3zpépuytas popma 3anucu uucna. [lepeBoj B AECATUUHYIO CUCTEMY
YHUCEJ, 3aMUCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHHUS.

PumMmckas cucrema cuucieHusl.

JIBonuHas cucrema cuncieHud. llepeBon nenbix yucen B npenenax or 0 go
1024 B nBOMYHYIO CHCTEMY CUMCIEHUSA. BocbMepuyHas cUCTEMa CUHCICHUS.
IIepeBon uncen U3 BOCbMEPUYHOU CUCTEMBI B IBOMYHYIO U JECATUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunas cucrtema cuucieHus. IlepeBox uucen wu3s
MIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO
CUCTEMBI U 0OPATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MATEeMATHYEeCKOM JIOTHUKH

Jlormueckue BbICKa3biBaHus. Jlornueckne 3HAYEHUsS  BBICKA3bIBAaHMI.
DJIEMEHTApHBIE M COCTABHBIE BBICKA3bIBAHUA. JIOrMYECKHE Olepaluu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIMS, JIOTHYECKOe
CIIOXKEHUE), «He» (Jlorhueckoe oTpuiianue). [IpuopureT moruyeckux orneparui.
OnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CJIM M3BECTHBI 3HAUYCHHUS
MCTUHHOCTH BXOJISIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHWU. Jlornueckue
BbIpaxkeHus. [lpaBuiia 3amucu JIOrMYeCKUX BbIpaxkeHuu. IlocTpoenuwe TadmuIl
VMCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlornueckue 371e€MeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHMPOBaHME

HNcnosiHuTe M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUU

[lonatne anropurtma. HMcnmomHuTenu airopuTtMoB. AJNTOPUTM Kak IUIAH
YIPaBJICHUS UCIIOJIHUTEJIEM.

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

AunroputMudeckue KOHCTpyKIuMU. KoHCTpykuus «cnegoBanuey. JIMHEHMHBIN
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOXKHOCTh
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEILHOCTH BBIMOJHIEMBIX JEHCTBUI OT
HCXO/HBIX JAHHBIX.

KoHCTpyKIusi «BeTBJICHUE»: TOJIHAs W HemoJiHas ¢Gopmbl. BeimosHeHue u
HEBBINOJHEHUE YCJIOBUS (MCTUHHOCTh W JIO)KHOCTh BbICKa3biBaHUs). [IpocThie u
COCTaBHBIE YCIOBUSI.



KoHCTpyKIusi «OBTOPEHMS»: LUKIBI C 33JaHHBIM YHUCJIOM IMOBTOPEHUH, C
YCJIOBUEM BBITIOJHEHUSI, C IEPEMEHHOM ITUKJIA.

PazpaboTtka s HopmManmbHOTO HMCHOJHUTENS alrOpUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yJbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM IMKJIOB UM BETBICHUN IS
yrnpaBieHus: (HopMaTbHBIMA HMCIOJHUTEISIMHU, TakuMu Kak PobGot, Yepemarika,
Yepréxkauk. BeInoiHeHWE  alropuTMOB BpPYYHYIO U HA  KOMIIBIOTEPE.
CuHTaKCHUYeCKHue U JIorndeckue ommnoku. OTKa3bl.

S3BIK IPpOrpaMMHPOBAHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputmMudeckuid SA3bIK).

CucteMa mOpoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCISATOP,
OTJIA/IYUK.

[lepemenHasi: Tun, uMsl, 3HaueHUE. Llenble, BEIIECTBEHHBIE U CHUMBOJIBHBIC
MIEpEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUUECKUE BBIPAKEHUS M MOPSIOK HX
BbluncieHus. Onepaiuu ¢ UeJbIMUA YUCIaMU: IEJITOUYUCICHHOE JeJIEHUEe, OCTaTOK
OT JICJICHUS.

BerBnenuss. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4yaeMOM SI3bIKE MporpaMMupoBaHusi). HaxoxxaeHne MUHMUMyMa U MaKCUMyMa
U3 JIBYX, TPEX U YETHIPEX uucell. PeleHue KBaapaTHOTO YpPaBHEHUS, UMEIOIIETO
BEILIECTBEHHbBIE KOPHHU.

JuanoroBass oTJiaAgKa NOporpaMM: MOMIATOBOE BBIMOJIHEHUE, MPOCMOTP
3HAUYEHUN BEJIMYUH, OTJIa0YHBIN BHIBOJ], BRLIOOP TOYKH OCTAHOBA.

[uxn c ycinoBuem. AnroputMm EBKiIuga st HaxoXACHUST HaWOOJBIIETO
oO11iero JenuTeNsl JByX HaTypalbHbIX uucen. Pa3OueHue 3amucu HaTypaJbHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIUM WU paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{ukn ¢ nmepeMeHHOW. AJTOPUTMBI MPOBEPKU AECIMMOCTH OIJHOTO ILIEIOTO
Yyyucia Ha JPYroe, MpOBEPKU HATYPaJIbHOTO YUCia Ha IPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHast oOpaboTka cTpok. [lomcy€r 4YacTOThl TMOSBIEHWUS CHUMBOJA B
cTpoke. BcTpoennbie pyHKIMU 17151 00pabOTKU CTPOK.

AHaJIU3 aJIrOpuTMOB

OmnpenienieHue BO3MOXKHBIX PE3yJIbTATOB PadOThl alfOpUTMa TMPU JAHHOM
MHOYKECTBE BXOJHBIX JIAHHBIX, OMNPEICICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.



9 KUIIACC

HugpoBass rpaMOTHOCTH

I'iob6anbHas ceTb UHTEpHET M cTpaTernu 0e€30MacCHOrO NMOBeAeHUs B Heil

['mo6anbhas cets Uutepuer. IP-aapeca y3noB. CereBoe XpaHeHUE HaHHBIX.
MeToabl UHIMBUIYAIBHOTO U KOJUIEKTUBHOIO pa3MelIeHUs HOBOM MH(OpMalUU B
WurtepHere. bonbline naHHble (MHTEPHET-IAHHBIE, B YacTHOCTH JaHHbBIC
COITMAJIbHBIX CETeH).

[Tonarue o0 mHPOpMaMOHHOW 0€30MacHOCTH. YTPO3bl WH(POPMAIIMOHHOM
Oe3omacHOCTU TpH padboTe B riao0aIbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTHU(UKAIMU. 3alluTa JHUYHOM HHPOpMALUU B
Nutepnere. be3onacuelie crpareruu noseaeHus B Uartepuere. [Ipenynpexnenue
BOBJICUEHHUS! B JIECTPYKTHUBHBIE M KPHUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTH
(xnOepOyILTUHT, PUIHHT U APYyTHe (POPMBI).

PaGora B nHpOpPMAIHOHHOM NMPOCTPAHCTBE

Bune! nestensHoctn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
CEpBUCHI (MOYTOBas CIy»k0a, BHJI€O-KOH(EPEHU-CBA3b U JIPYTUE), CIPABOYHbIE
CIIy’KObl (KapThl, paclUCaHus U JAPYTHE), TOUCKOBBIE CIYKObI, CIY>KOBI
OOHOBJIEHUSI TPOTpaMMHOro oOecnedeHus U Jpyrue ciayxObl. CepBUCHI
roCyapCTBEHHbIX yciyr. O0nayHble XpaHWINILA JaHHbIX. CpencTBa COBMECTHOM
pa3paboOTKu JOKYMEHTOB (oHJaiH-oducel). [IporpamMmMHoe obecrieueHre Kak BeO-
CEpBHC: OHJIAITHOBBIE TEKCTOBBIE M I'paUueCcKUe pedaKkTOpbl, CPeabl pa3pabOTKH
IpOrpamm.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/ O3HAHMUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Knaccupukanmu
Mojeneil.  MarepuanbHble  (HaTypHble) U WHGOpPMAlMOHHBIE  MOJICIIH.
HenpepeiBHBIE W auckpeTHble Mozaenu. Mmwuranmonnsie moxaenu. HWrpossie
mozenu. OneHka aJeKBaTHOCTH MOJEIU MOJAEIUPYEMOMY OOBEKTY M LM
MOJICJIMPOBAHUSI.

Tabnuunbie Monenu. Tabnuia Kak mpeCcTaBICHUE OTHOIIEHHS.

ba3el nanHbix. OTOOp B TabnMIle CTPOK, YIOBIETBOPSIIOUIUX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepumna, pedbpo, nyts. OpueHTHPOBAaHHbIE U HEOPUEHTHUPOBAHHbBIC
rpadsl. Jnuna (Bec) peOpa. BecoBas marpuna rpada. JnmHa nytd mexay
BepumimHamu rpada. [louck ontumanbHoro mytud B rpade. HayanbHas BepiumHa
(MCTOYHUK) U KOHEYHAs! BEpIINHA (CTOK) B OpPUEHTHPOBAHHOM Tpade. Beruncnenue
KOJIMYECTBA MyTEH B HAMPaBICHHOM allMKINYEeCKOM Trpade.



HepeBo. Kopens, Bepmmua (y3en), auct, pedpo (myra) aepesa. Bwicota
nepeBa. [logaepeBo. [Ipumepsr ncnonp3oBanus aepeBbeB. [lepebop BapraHTOB ¢
MOMOILBIO JIEPEBA.

[loHATHE MaTEMATHYECKOM MOJENM. 3aJaud, pEmaeMble C IMOMOUIBIO
MaTEeMaTUYeCKOro (KOMIBIOTEPHOI0) MoaenupoBaHusi. OTInuue MaTeMaTUYECKON
MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOro (JIMTEpAaTypHOTO) OIMHUCAHUS
OoO0BEKTA.

OTanbel KOMIIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4M, OCTPOCHHE
MaTeMaTUYECKOW MOJENIH, MPOrpaMMHasl peanu3alusi, TECTUPOBAHUE, TPOBEACHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AaHAIU3 €r0 Pe3yJIbTATOB, YTOYHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Pa3pa0oTka ajiropuTMOB M IPOrpamMm

Pazbuenne 3amaun Ha noazagaur. COCTaBICHHE AJITOPUTMOB M MPOTPAMM C
UCIIOJIb30BAaHUEM BETBIICHUM, LHMKIOB M BCIOMOTAaTENbHBIX AJTOPUTMOB IS
yopaBieHusl ucnojHuteseM PoOOT Wi ApyruMHU UCHIOJHUTEISIMH, TaKUMU Kak
Yepenarika, YepTEKHUK U IPYTUMH.

Tabnuunbie BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIINX TUIIOBbIE AJITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJHOM M3 S3bIKOB MporpammupoBanus (Python, C++,
[Tackainp, Java, C#, [1IkoapHBIN ANTOPUTMAYECKHNA S3BIK): 3aMOJTHEHUE YHCIIOBOTO
MaccuBa CIy4dalHbIMU YKCJIaMHU, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
YuCeJl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MacCHBa, JIMHEHHBIN MOHUCK 3aJaHHOTO
3HAQYEHUSI B MAacCCHBE, MOJACYET SJIEMEHTOB MAacCHBa, YAOBJIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO, HaXOXICHHE MHUHUMAIBHOTO (MaKCUMaJIbHOTO) dJIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

O6paboTka MOTOKA JAHHBIX: BBIYMCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO W MAaKCHMAJbHOTO 3HAYCHHS DJIEMEHTOB
MOCJIEA0BATEIBLHOCTH, YIOBJIETBOPSAIOIINX 3aJAHHOMY YCJIOBHIO.

YupasJienue

VYnpasnenue. Curnan. O0patHas cBs3b. [lodyueHue curHaioB ot nu(poBbIX
JaTYUKOB (KacaHWsi, pAcCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJIb30BAHUSI ~ MPUHIMNA OOpaTHOM CBSI3M B CHUCTEMax  yIpaBJICHUS
TEXHUYECKUMU YCTPONCTBAMU C TOMOIIBI JaT4YUKOB, B TOM YHCJIE B
pOOOTOTEXHUKE.

[IpuMepbl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YNPAaBJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
yIpaBJ€HUE OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMa YNPABJIEHUS TPAHCIOPTHHIM
CPEICTBOM U APYTUE CUCTEMBI).

NupopmanuoHHbie TEXHOJIOTHH



JIEKTPOHHBbIE Ta0JIMIbI

[Tonsitue 06 3MeKTPOHHBIX Tabaunax. THUIBI JaHHBIX B STYEMKaX ANEKTPOHHOU
tabnuiel. PenaktupoBanue u (opmarupoBanue tadnuil. BceTpoeHHble QyHKINN
JUIs TIOMCKAa MaKCHUMyMa, MUHHMYyMa, CYMMbl U CpPEIHEr0 apu(pMETHUECKOroO.
CoptupoBKa JaHHBIX B BbIEJIEHHOM auamnas3oHe. [locTpoenue auarpamm
(rucrorpaMma, Kpyrosas JuarpaMma, ToudedyHash amarpamma). BeiOop Tuna
JMarpaMMbl.

[TpeoOpa3zoBanue Gopmyn npu konupoBaHUM. OTHOCUTENbHAs, a0COMIOTHAS
U CMEIlIaHHas ajipecarysl.

VYCOBHBIE BBIYUCIEHUS B AJIEKTPOHHBIX Tabnuuax. CyMMHpOBaHHE U
moACU€T 3HAYCHMM, OTBEUAIONIMX 3aJaHHOMY YycioBuio. OOpaboTka OOmbIIHX
HaO0OpOB MaHHBIX. YUCIIEHHOE MOACIUPOBAHUE B AIICKTPOHHBIX TaOIHIIaX.

NupopmanuoHHbIE TEXHOJOTMHM B COBPEMEHHOM 001IeCTBE

Posib MHPOPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pernoHa. OTKpbITbIE 00pa30BATENBHBIE PECYPCHI.

[Ipodeccun, cBsa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  MPHUIIOKEHUH,
TECTUPOBLIUK, APXUTEKTOP MPOrPaMMHOIO OOECHeueHus, CIEUUaIUCT IO
aHaJIM3y TaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM HaA YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTHKEHUE OOYYarOIMMHCS JTUYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX PE3YyJIbTaTOB OCBOCHHUSI COJEPKaHUs Y4€OHOTO MpeaMETa.

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPABICHHOCTh HA pEUICHHE 3ajad
BOCIIMTAHUS, PAa3BUTHUSI U COLMAIM3AIMM OOYYaIOIIUXCS CPEICTBAMU Y4€OHOTO
peaIMeTa.

B pesynbrate usydenus HHPOPMATUKHA HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus y oOydaromierocsi OyayT copMUpOBaHbI CIAEAYIOMIUE JTUYHOCTHBIC
pe3yJabTaThl B YACTU:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEJIMI0, IOHUMAaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B >KU3HU
COBPEMEHHOTr0 O00IlecTBa, BIaJIEHUE JOCTOBEPHOW HH(OpMaIMeld O MepeoBBIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHXKEHUAX B 001acTd UHPOPMATUKH U
MH(POPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
1 dpoBoil TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIUs HAa MOPaJIbHbIE IEHHOCTH U HOPMBI B CUTYaIIUSIX HPABCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTUX JIFOJEH C MO3UIMUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEICTBUN TOCTYNKOB, AaKTUBHOE HENPUATHUE aCOLUUAIBHBIX
MOCTYIKOB, B TOM unciie B IHTepHeTe;

3) rpa:kKIaHCKOro0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHMBE, B TOM YHCJIE€ B COIHMAJIbHBIX COOOIIECTBAX,
COONIO/IeHNE TpaBWJI OE30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
MOBEJCHUS B HHTEPHET-CPElle, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOU
JIEATEIBHOCTH TPU BBIMIOJHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aUMOIIOMOIIU B
mpoliecce 3Tol y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIIEHUBATH CBOE MOBEICHUE U
MOCTYNKA CBOUX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEed HAYYHOTI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX NpEACTaBiIeHU 00 uHbOpMaLNH,
UH(OPMAITMOHHBIX npoiieccax u nH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKd M OOIIECTBEHHOMN
IPaKTUKHU U COCTABJISIOIMX 0a30BY0 OCHOBY JUJISl IOHMMAaHHUS CYIIHOCTH HAay4YHOUH
KApTUHBI MUPA;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIpPaBIECHHOCTU U
YPOBHsI 00y4Y€HHUS B laJbHENIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKA HA OCMBICJIEHUE OIBbITAa, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKCHHSI HHIMBHIYAJIBHOIO MW KOJUIEKTHBHOTO
0J1aronoyyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOATENbHON paldOThl ¢ y4E€OHBIMM TEKCTaMH, CIPABOYHOM JIMTEPATypOH,
pa3HOOOpa3HBIMU CpEJICTBAMU MH(GOPMALMOHHBIX TEXHOJOTHM, a TakXke yMEHHUs
CaMOCTOSITENIEHO ONPENEIATh LIeJIM CBOEr0 OOy4YeHUs, CTaBUTh U (POPMYIUPOBATH
JUIsl ce0sl HOBBIE 3aJauM B y4y€0e M IO3HABATENBHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEU ITO3HABATEIIBLHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0pOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 KU3HU, B TOM 4HCIE M 3a CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHMM O€30MacHOM HKCIUTyaTalluk CpPEJICTB
MH()OPMAITMOHHBIX 1 KOMMYHUKAIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuil u Tpyda B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOH,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HaHHBIM BBIOOP W  TOCTPOCHHWE HMHAMBHUIYAJbHOM  TpaeKTOpUU
oOpa3oBaHMsI U JKM3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX M OOILIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHuss, B TOM 4HCIE€ C€ YY4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTanuu o0y4aroumerocsi K M3MEHsIIOLIUMCS YCJIOBUAM COLUAIBHOM
U IPUPOJHOM Cpeabl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOIO OIBITa, OCHOBHBIX COLIMAIBHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH IEATEIbHOCTH BO3pACTa, HOPM M IPAaBHII
OOIIECTBEHHOTO NOBEIeHUs, (JOPM COLIMATIBHON KU3HU B TPYIINAX U COOOIIECTBAX,
B TOM YHCJI€ CYIIECTBYIOIINUX B BUPTYAJIbHOM MTPOCTPAHCTBE.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATEIILHBIMU, KOMMYHUKATHUBHBIMH, PETYIISITUBHBIMH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHHE ONpENeNsITh TMOHSATHS, CO37aBaTh OOOOIICHUs, YCTaHABIUBATDH
aHaJIOTUH, KJIacCH(PHUIMPOBATh, CaMOCTOSATEIBHO BHIOMpATh OCHOBAHHUS W
KPUTEPUH ISl KIacCU(UKAIMK, YCTAaHABIMBATH MPUUYUHHO-CIICACTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKUE PpACCYXKACHHS, JelaTh YMO3aKIIOUEeHHS (MHIYyKTUBHBIC,
JETYKTUBHBIE U TI0O AaHAJIOTUH) U BBIBOJIBI;

YMEHHUE CO3/1aBaTh, NPHUMEHATh U MPEOOpPa30BBIBATH 3HAKK WU CHUMBOJIBI,
MOJIEJIA Y CXEMBI [Tl peIeHUs] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh CIIOCOO pelieHus y4eOHOU 3ajayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpATh HamOoJiee MOIXOANIUN C y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKue 1eiicCTBUS:

dbopMyIMpoBaTh BOIMPOCH, (UKCUPYIOUIME pPa3pblB MEXIYy peabHbIM U
JKeJIaTeIbHBIM COCTOSIHUEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh
MCKOMOE U JIAaHHOE;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, MOTYUYEHHYIO
B XOJI€ UCCJIEI0BAHMS;

IPOrHO3UPOBAaTh BO3MOKHOE JajibHEiIlee pa3BUTHE MPOLIECCOB, COOBITUN U
UX TIOCJIEICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, & TAKKE BBIIBUTATh
MPEANOJIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ undpopmaumeii:

BBIABJIATh AeUIMT WUHOOpPMALUM, JTaHHBIX, HEOOXOAUMBIX Jis PEUICHUS
MMOCTaBJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METO/bI, UHCTPYMEHTHI M 3alpOChl MPU TOUCKE H
oTOope MH(OpMAUU WIM JAHHBIX W3 HUCTOYHUKOB C YYETOM MPEIIOKEHHOM
y4eOHOM 3aJ1a4M U 3aJJaHHBIX KPUTEPUEB;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHOpMAIMM U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, UHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

OIICHMBATh HANEKHOCTh HH(POPMAIMM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CaAMOCTOSITENIBHO;



3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIE NelCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSAMU APYIMX YYACTHHKOB JAUAIIOra,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO ONBITA (SKCIIEPUMEHTA,
UCCJIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3aaay
NPE3EHTAlUA U OCOOEHHOCTEW ayJAUTOPUU MU B COOTBETCTBHHU C HUM COCTABIISTH
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM HILTIOCTPATUBHBIX MAaTEPHUAIIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpH pEUIeHMH KOHKPETHON NpoOJieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh 1I€JIb COBMECTHOW MH(OPMALIMOHHOM NEATEIbHOCTU MO cOopy,
oOpaboTke, nepenade, QopmManu3aluu HHPOPMALUH, KOJJIEKTUBHO CTPOUTH
JNEeHCTBUS MO €€ JOCTHKEHMIO: paclpeaessiTh PoJiu, JOrOBapUBaThCSA, 00CYXKIaTh
MPOLIECC U PE3YJIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATh CBOIO 4YacTh paboOThl ¢ MH(opManuend Wi HHPOPMALHOHHBIM
IIPOIYKTOM, AOCTHTasi KadeCTBEHHOI'O pPE3yJibTaTa [0 CBOEMY HAIPABICHUIO U
KOOPJIMHHUPYsI CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4Y€CTBO CBOETO BKJIaJa B 00N HH(OPMALIMOHHBINA IPOAYKT IO
KPUTEPUSIM, CaMOCTOSITEJIbHO chopMyITUPOBAHHBIM YYaCTHUKaMU
B3aHMMO/ICHCTBHUS,

CPaBHUBATh pe3yJlbTaThl C MCXOAHOW 3aJadyed M BKJAJ KAXKIOTO WICHA
KOMaH/bl B JOCTHXXEHHE pe3yJlbTaTOB, pa3deisiTh chepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MEpe IPYIIION.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsX TpoOJieMbl, TpeOyroiue
pelieHus;

OpPUEHTUPOBATHCA B PA3IMYHBIX MOJAXOJAX K MPHUHATUIO PEUICHUN
(MHAMBUlyaTbHOE IPUHATHE PEUICHUN, IPUHITHE PEIICHUI B TPYIIIIE);

CaMOCTOSITETIbHO COCTABJISITh QJITOPUTM PEIICHUS 3a7auu (WM €ro 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOM 3a/laur ¢ YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOHOCTEH, apryMEHTHPOBaTh MpejajiaraéMble BapUaHTHI
pELICHUN;



COCTABJISITh IUIAH JCHCTBUN (TUTaH peanu3alud HaMEUEHHOTO alrOpUTMa
pelieHus), KOPPEKTUPOBATh MPEUIOKEHHBIM alTOPUTM C Y4ETOM TMOTyUCHUS
HOBBIX 3HAHHUH 00 N3y9aeMOM OOBEKTE;

nenatb BBIOOP B YCINOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu u OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIAJICTh CTIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U PEDIICKCUM;

JaBaTh OIIEHKY CUTYAaIIMH U Mpeiarath riaH e€ N3MEHEHNUS,

YUUTHIBATh KOHTEKCT U MPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
npy  perieHud y4eOHOM 3ajaud, aJanTHPOBaTh pEIICHHE K MEHSIOMIMMCS
00CTOSITEIIECTBAM;

OOBSCHATh  TPUYHMHBI  JIOCTHKEHUS  (HEIOCTW)KCHHS)  PE3YJIhTaTOB
UH(OPMAITMOHHON JIeATeIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MIPOU3OIIIE/IICH CUTYaIUU;

BHOCHUTh KOPPEKTHUBBHI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBHSIM.

IMOIHOHAIbHBIA HHTEJJIEKT:

CTaBUTH c€0s1 HA MECTO JAPYroro 4ejaoBeKa, MOHUMATh MOTHUBBI M1 HAMEPECHHUS
JPyTOTO.

IIpunsitue cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIUPOBATH BCE BOKPYT Ja)Ke B YCIOBHSX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HNPEIMETHBIE PE3YJIBTATDBI

K xoniy oOydyenus B 7 kjacce y oOyyaroimierocs OyayT copMHUpOBaHbI
CIIEYIOIIE YMEHHUS:

MOSICHSITh Ha npuMepax CMBICIT MOHATHI «uH(pOpMAITHY,
«MH(POPMALIMOHHBIN  Tporecc», «o0paboTka  uHOpMAIUU»,  «XpaHECHHE
uHdopMaIuny, «repenada nHHOpMaIH;

KOAUPOBAaTh M JACKOJAMPOBATH COOOIIECHUS II0 3aJlaHHBIM IIpaBUJIaM,
JIEMOHCTPHUPOBATh TOHMMAHUE OCHOBHBIX MPUHITUIIOB KOJAMPOBAaHUS WH(POpMAIIUN
Pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHUBATh JUIMHBI COOOIIEHWH, 3alMMCAHHBIX B Pa3IMYHBIX andaBuUTaX,
OTIEpUpPOBaATh CAMHHUIIAMH H3MEpPEHUs WH(OPMAIMOHHOTO 00BEMA M CKOPOCTH
nepeaaun JaHHbIX;

OIICHMBATh W CPAaBHUBATh pa3Mepbl TEKCTOBBIX, I'PAPUUICCKUX, 3BYKOBBIX
daiinoB u Buaeodailyios;



OPUBOJUTH MPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS U Tepeaadu
uH(bOpMaIliU, CPAaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTHKHY;

BBIJICTISITh OCHOBHBIE ATalbl B UCTOPUH U MOHUMATh TEHACHIIMU Pa3BUTHUSA
KOMIIBIOTEPOB U IPOrPaMMHOTr0 00eCTIeUeHUs;

[OJTy4aTh U UCIOJIB30BaTh MH(OPMALIMIO O XapaKTEPUCTUKAX MEPCOHATBHOIO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (MpOLECCOp, ONEpaTUBHAS MaMSTh,
JOJITCOBPEMEHHAs IaMsATh, yCTPOICTBA BBOJA-BbIBO/A);

COOTHOCUTh XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJadyaMi, PEUIaéMbIMU C €TO
OMOMUIBIO;

OPUEHTHPOBATbCSI B HEPAPXUUECKOM CTPYKType (ailyloBO CHUCTEMBI
(3amuceIBaTh ToJHOEe WMA (haiinma (kaTtayora), mMyTh K ¢aimy (karajory) IO
UMEIOLIEMYCsl ONMHUCaHUIO (alIoBON CTPYKTYpPhl HEKOTOPOTO MHGOPMAIMOHHOTO
HOCHTEJIS);

pabotath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCITI0JIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3[1aBaTh, KOIKUPOBATh,
nepeMeniarb, NepeuMEeHOBBIBATh, YJIAJIATh U apXWBHPOBATh (ailibl U KaTajorw,
UCITI0JIb30BaTh aHTUBUPYCHYIO IPOTPaAMMY;

IPEJCTaBISTh PE3YIbTaThl CBOEH JIEATEIBHOCTH B BUJAE CTPYKTYPUPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3CHTALINMN;

uckatb nHpopmanuio B MIHTEpHETE (B TOM UHMCIE, MO KIIOYEBBIM CIOBaM, IO
U300pAKEHHIO), KPUTUYECKH OTHOCHUTBCS K HalJIEHHOM MH(POpPMALIMH, OCO3HaBas
OMacCHOCTb JUIsI JIMYHOCTM U OOLIECTBAa pacHpOCTPAHEHUs BPEIOHOCHOM
uH(pOpMaIK, B TOM YHCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeCcOB BEO-PECYpPCOB;

UCII0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIUI;

coOmtoaaTh TpeOoBaHMs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
UHPOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI HH(DOPMAIMOHHOW OSTUKHM U TpaBa Mpu paboTe ¢
NPUWIOKEHUSIMU Ha JIOOBIX ycTpoilcTBax W B MHTepHeTe, BbIOMpaTh Oe30MacHbIe
CTpaTEeruu NOBEACHUS B CETH;

OPUMEHATh METOAbl TPO(QUIAKTUKKA HEraTUBHOTO BIUSHUS  CPEICTB
UHPOPMALIMOHHBIX W KOMMYHUKAIIUOHHBIX  TEXHOJOTHMH Ha  3JI0pOBbE
MOJIB30BATEII.

K konmy oOyuenuss B 8 kiacce y oOydaromierocss Oyayt chopMupoBaHbI
CJIEYIOIINE YMEHHUS:

MOSICHATh  HA  TpUMEpax  pa3iuuus  MEXKAY  MO3UIIMOHHBIMU |
HEIO3UIIMOHHBIMYU CHCTEMaMH CUHCIICHUS;



3alMCbIBaTh W CpaBHHMBaTh wLeible yuciaa or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CUCTEMaxX CYHUCIeHUs (C ocHOBaHUAMHU 2, 8, 16), BBINOIHATH
apu(MeTryecKue onepanuu Haj HUMU;

pPacKpbIBaTh CMBICI TOHSTHH «BBICKA3bIBAHUEY», «JIOTHYECKas OMEpALMs,
«JIOTUYECKOE BBIPAXKCHHEY;

3aMKMCBIBATh JIOTHYECKHE BBIPAXKEHUS C MCIOJB30BAaHUEM JAU3IBIOHKIUH,
KOHBIOHKIIUM W OTPUIAHUS, ONPEIECISATh UCTUHHOCTH JOTUYECKUX BBIPAKCHUH,
€CJIM U3BECTHBI 3HAYCHUS] UCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUN;

PacCKpbIBaTh CMBICI MOHATHH «HUCHOJHUTENbY, «AITOPUTM», «IIPOrPAMMay,
NOHUMAs Pa3HUILYy MEXK]y YIOTPEOJIEHUEM 3THX TEPMUHOB B OOBIICHHOW pEYU U B
uHpOpMaTHUKE;

OMKCHIBATh AJNTOPUTM PEIICHUS 3a/lauyd Pa3IU4YHBIMU CIOCOOaMHU, B TOM
YHCJIe B BUJIE OJIOK-CXEMBI;

COCTAaBJISITh, BBIMOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE aJITOPUTMBI
C HCIOJb30BAaHUEM BETBJICHUN M IMKJIOB MJis YHPABICHUS HCIOIHUTEISIMH,
TakuMu kak Pobot, Uepenaiika, YepTEXHUK;

UCIIOJIb30BaTh KOHCTAaHTHI U TIEPEMEHHBIC PA3JIMYHBIX THUIOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TaKXKe COAEpIKAIIUE UX BBIPAKEHUS, UCIIOIb30BaATh
OIepaTop MPUCBAVBAHMUS;

UCITIOJIB30BaTh MPHU pa3pabdOTKe MpOorpamMm JOTUYECKUE 3HAYEHUS, ONEPALMH
U BBIPKEHUS C HUMU;

aHaJM3UPOBATh MPEJIOKEHHBIE AITOPUTMBI, B TOM YUCJIE ONMPEAENISITh, KAaKHhe
pEe3yabTaThl BO3MOXHBI IPU 3aJaHHOM MHOXECTBE UCXO/IHbIX 3HAaYCHUI;

co3gaBaTh W  OTJIAXWBATh MPOrpaMMbl Ha OAHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonabHbIN
ANTOpUTMUYECKUN SI3BIK), pean3yIOmUe HECIOXKHBIE aITOPUTMbI 0O0PaOOTKH
YHUCJIOBBIX JAHHBIX C HCIOJIb30BAHUEM IIMKJIOB W BETBJICHUI, B TOM YHCIE
peanu3yrone IpoBepKy AEIMMOCTA OAHOTO LIEJIOr0 YUCia Ha JIPYroe, NpoBEPKY
HATypaJbHOTO YKCJIa HAa IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOIO YUCIA.

K konmy oOyuenuss B 9 kiacce y oOydaromierocss OyayTt chopMupoBaHbI
CJICTYIOIITUE YMCHHUS:

pa3OuBaTh 3aJaud Ha IOJ3aJa4M, COCTAaBJIATh, BBINOJHATH BPYYHYIO M Ha
KOMITBIOTEPE HECIOKHBIC aJITOPUTMBI C HCIIOJIb30BAHUEM BETBIICHHM, ITUKJIOB U
BCIIOMOTATENIbHBIX QJITOPUTMOB JIJISl YIPABJICHHS] UCIOJHUTEISIMUA, TaKUMHU Kak
Po6oT, Uepenamka, UepT&xHUK;

COCTaBJISITh M OTJQKHBATh MPOTPAMMBI, PEANTH3YIOIINE THIIOBBIC aJITOPUTMBI
00pabOTKM YHCIOBBIX TMOCJIEIOBATEIIBHOCTEN WJIM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJI KOJUYECTBA JIEMEHTOB



C 3aJJaHHBIMH CBOWCTBaMH) Ha OJIHOM W3 SI3BIKOB IporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonpHBIN ATTOPUTMUYECKUN SI3BIK);

pPacKphIBaTh CMBICT MOHATUNA «MOJENb», «MOAECIHPOBAHUEY», OMNPEICIAThH
BUJIBI MOJIEJCH, OIEHUBATh AJEKBATHOCTh MOJEIU MOJACIUPYEMOMY OOBEKTY M
HEJISIM MOJIETTUPOBAaHMUS;

UCIIONB30BaTh Tpadbl M JIEpPEeBbs Ui MOJICIUPOBAHUSA CHUCTEM CETEBOW U
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTualiuii myTh B rpade;

BBIOMpATH CrIOCO0 MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C IMOCTaBIECHHOM
3ajadyel  (TaOauIbl, CcXembl, TpaduKu, JAHarpaMMbl) C  HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX MIPOTrPAMMHBIX CPEICTB 00OPAOOTKU JaHHBIX;

UCIIONb30BaTh  AJIEKTPOHHBbIE TaOMUIBl sl  OOpaOOTKH, aHamu3a U
BU3YyaJIM3allMM YHCJIOBBIX JaHHBIX, B TOM 4YHCJIE C BBIJIEJICHUEM JHana3zoHa
TaOJIMIBI U YTIOPSIIOYUBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B AJICKTPOHHBIX TAOIMIIAX POPMYIIBI JIJIsi paCYETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apU(pMeTUYecKux (YHKIHMA (CyMMHUpPOBaHUE U
MOJICYET 3HAYEHUH, OTBEYAOIIMX 33JJaHHOMY YCJIOBHIO, CpeiHee apu(pMETUYECKOE,
MMOMCK  MaKCUMaJIbHOTO M  MHHHUMAJIBHOTO  3HA4Ye€HHUs),  aOCOJIIOTHOM,
OTHOCUTEJIBHOM, CMEILIAHHOM aipecaly;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOJMIBI Ui YUCIEHHOTO MOJEIUpPOBAaHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JacTel;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  WHTEPHET-CEPBUCHI (B TOM  4HCIE
KOMMYHUKAIIUOHHBIE CEpPBUCHI, OOJIAYHbIE XpaHWIMINA JAHHBIX, OHJIAWH-
nporpamMmbl  (TEKCTOBbIE M TpadUyecKUe PENaKTOpbl, Cpelbl pa3paboTKH)) B
y4eOHOM U TTOBCETHEBHOM JIEATEILHOCTH;

NPUBOAUTH TPHUMEPHI HCIOJb30BAHUA T€OMH(OPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYJIAPCTBEHHBIX YCIyr, 00pa3oBaTelibHbIX cepBUCOB HMHTepHETa B
y4eOHOM U TTOBCETHEBHOM JIEATEILHOCTH;

UCIIOJIB30BaTh  pa3jIMYHblE  CPEACTBA  3AlUTBl  OT  BPEJAOHOCHOIO
POrpaMMHOr0 OOecredyeHus, 3allUIlaTh MEePCOHAIBbHYI0 HHPOpPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIA U €ro MOCJIEICTBUM (pa3riamieHus, MOJIMEHBI,
yTpaTbl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJOIMYECKUX W COLMAIbHO-
IICUXOJIOTUYECKUX  aCIeKTOB  HCIIONb30BaHMS ceth  VIHTepHer  (ceTeBas
aHOHUMHOCTb, IU(POBOH Clie]l, AayTEHTUYHOCTh CYObEKTOB U PECYPCOB, OIMIACHOCTh
BpPEJIOHOCHOTO KO/1a);

pacno3HaBaTh NOMBITKH U MPEAYNPEKAATh BOBICUCHHUE CEOSsI U OKPYKAIOIINX
B JICCTPYKTHBHBIC U KpUMHHAJIbHBIE (DOPMBI CETEBON aKTUBHOCTU (B TOM YHCIIE
KrOepOyJUTHHT, (DUILIHHT).
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3.1 T 6 1
CHCTOBBIC AOKYMEHTH! https://m.edsoo.ru/7f41646e
3.2 KomnbrotepHas rpaguka 4 bubmmorexa [OK

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



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

bubmuorexa [JOK

3.3 MyJLTHMEMHHBIC IPESCHTALIN 3 https://m.edsoo.ru/7f41646e
Wroro no pazueny 13
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Konrpoabubie | Ilpakruueckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
but6mmoreka [IOK
11 CHCTEMBI CHHCICHHS 0 1 https://m.edsoo.ru/7f418516
. bubmuorexa [IOK
1.2 DNeMEeHThI MaTEMaTUYECKOMN JIOTUKH 6 1 https://m.edsoo.ru/7f418516
Wroro no pazueny 12 2
Pa3zgen 2. AnropuT™MbI U NIPOrpaMMHUPOBAHUE
51 Hcnonaureny 1 anropuTMsl. 10 1 bubnmnorexka HOK
' AJITOPUTMUYECKUE KOHCTPYKIIUU https://m.edso00.ru/7f418516
bu6anoreka IIOK
2.2 A
SHI pOTpaMMupOBaritt o https://m.edso00.ru/7f418516
bu6anoreka IIOK
23 AHAIIH3 QITOPUTMOB 2 https://m.edso00.ru/7f418516
Wroro no pazneny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoasubie | Ipakruueckue (nupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 I'mobGanbHas cetb UHTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€3011aCHOT0 IIOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
1.2 Pa6 3
a00Ta B HHOPMALMOHHOM NIPOCTPAHCTBE https://m.edsoo.ru/7f41a7do0
Hroro o pasneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 MopaenupoBaHue KaK METO]T TO3HAHMS 8 1 EESSHE;T:;?)?S}? £417d0
Hroro no paszneny 8 1
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
bu6mmoreka [IOK
3.1 P 0 6 1
A3pa0OTHA ATOPHTMOR H HpOTpamm https://m.edsoo.ru/7f41a7do0
bu6mmorexa [IOK
3.2 2
¥mpaperine https://m.edsoo.ru/7f41a7do0
Htoro no paznemny 8 1
Paznen 4. UnopmManmoHHbie TEXHOJIOTUH
bu6mmoreka [JOK
41 DUICKTPORHbIC TA0HLLE! 10 https://m.edsoo.ru/7f41a7do0
42 WNHudopmaninoHHbIE TEXHOJIOTUU B 1 bubnuorexa [IOK
' COBPEMEHHOM OOLIECTBE https://m.edso00.ru/7f41a7d0



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

Hroro no pazaeny

11

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC

Ne Koamecrso 4acos Jara JJIeKTPOHHBbIE LU (PPOBHIE

n/ Tema YpoKa Bcero K()HTpo,]'[[,]-[],[e HpaKTuqec]ﬂ/]e H3Yy4YeHUs oﬁpasoBaTenbﬂme

I padoTbl padoThbI pecypchl
Komnreiotep — yHuBepcaiibHOE
BBIYHCIIUTEIILHOE YCTPOUCTBO,

1 paboTaroriee o nporpaMme. 1 bubnuorexa [JOK
TexHHKa 0€30MTACHOCTH H https://m.edsoo.ru/8a1521d2
npaBuiia paboThHI Ha
KOMIIBIOTEpE
141

, |t nemoveme | B LOK

JICHILII P https://m.edso0o.ru/8al523ee
KOMIIBIOTEPOB
IT
3 | xowmorepa. Tpuonan owpara | 1 Bubmorexa LIOK
pa. 11p P https://m.eds00.ru/8a152826
IPOrpaMM U JIaHHBIX
Dai .0
4 onaefI J;H;Idncal(;)l:;nal\iio; o 1 bubmorexa [JOK
pall https://m.edsoo.ru/8al52a74
nankaMu
A .
5 nggizgfgaii}:ﬁ) D(()r amm- 1 bubmorera [JOK
porp https://m.edsoo.ru/8al52cfe
apX1BaTOPOB

6 KommnbrorepHeie BUpYCHI U 1 bubnnorexa [JOK
AHTUBHUPYCHBIE IPOrPAMMBbI https://m.edsoo.ru/8a152f74

7 Komnerorepnsie cetu. [Tonck 1 bubmuorexa [IOK
uH(popmannu B cetn HTEpHET https://m.edso0o.ru/8a153244
CepBHCHI HHTEPHET-

8 KoMMyHHUKanuil. CereBoi 1 bub6nuorexa [IOK

stuker. Ctpareruu 0€300acHOroO
nosejeHus B iHTepHeTe

https://m.edso00.ru/8a153460



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

bu6mmoreka [JOK

9 Hugopmarms 1 faHHEIe https://m.edsoo.ru/8a161966
bu6mmoreka [JOK
10 HuopmanuoHHEe MpoLeccH! https://m.edsoo.ru/8al6le2a
PasnooOpasue s1361K0
11 aﬂ(l)I;BHTEB I/]IEC;TIeEITBe]iIELIe u Eubmaoreka LJOK
) https://m.edsoo.ru/8al61fec
(dbopManbHbBIC SI3BIKU
| e g, B moresa 0K
peobp https://m.edsoo.ru/8a162186
asnhaBuTa K TBOMYHOMY
I1
13 | xomeiorepe Kax Texcros b BuGorexa LIOK
p https://m.edsoo.ru/8a162316
JIBOMYHOM aJihaBUTE
E
1o | Do e o LOK
pMan P https://m.edso0.ru/8a16249c
nepeaaun JaHHBIX
K .
15 I/Igl)&[ip(l)\f; H;ISHTHGIECIZT(())GBMM bubmorexa HOK
pMall https://m.edso0.ru/8a1625f0
TEKCTA.
1o | Bomponame coten o LOK
pMall https://m.edso0.ru/8a162848
TEKCTa
17 Hudposoe npencrasienue bub6nuorexa [IOK
HEIPEPHIBHBIX JAHHBIX https://m.edsoo.ru/8al629ec
KoaupoBanue nsera. Ouenka
18 MH(pOpMallMOHHOTO 00BEMA bu6nuorexa [IOK
rpaduuecKux NaHHBIX IS https://m.edsoo.ru/8a162b72
pacTpoBOTO H300paAKEHUS
bu6mmorekxa [JOK
19 Konuposanue 3Byxa https://m.edso0.ru/8a162d02
20 Hrorosas pabora 3a mepBoe

HOJYroaue



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
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02

TexcroBrle AOKYMCEHTEI, UX BBO

21 U pEeJaKTUPOBAHUE B TEKCTOBOM buGmorexa LIOK
https://m.edsoo.ru/8al62e7e
npoueccope
29 dopMaTHUpPOBaHNE TEKCTOBBIX bubnmoreka [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
23 [Tapametpsl cTpanunbl. Ciucku bubnuorexa [IOK
U TaOJINLIBI https://m.edsoo.ru/8a1632d4
o BcraBka HETEKCTOBBIX OOBEKTOB bubnmoreka [JOK
B TEKCTOBBIEC JOKYMEHTBI https://m.edso0.ru/8a1632d4
141
25 BOHSLG(J)I;I(;I:)TC};?/IHES;IGGMeHHHX Enbmorexa TOK
p https://m.edsoo.ru/8a1632d4
CUCTEM 00pabOTKH TEKCTOB
O0o001IeHNEe U CHCTeMAaTHU3 AN
26 3HaHuil no TeMe «TekcToBbie bubnuorexa [JOK
JIOKyMEeHThI»/ Beepoccuiickas https://m.edso00.ru/8a1635c2
poBepoyHas paborta
KonTponbnas paboTa B pamkax
27 IIPOMEKYTOYHON UTOTOBOM
arrecrarun/ Beepoccuiickas
IpoBepoyHas paborta
28 I'padmueckuii penakrop. bu6nuorexa [IOK
PacTpoBble pUCYHKH https://m.eds00.ru/8al63874
29 Onepanuu perakTUPOBaHUS bubnuotexa [JOK
rpagudecKux 0ObEKTOB https://m.edso0.ru/8a1639d2
bu6mmoreka [IOK
30 Bexropnas rpaduia https://m.edso00.ru/8a163b30
O00011eHNEe U CUCTEMATU3 AL
31 3HAHUM MO TeMe bubmuorexa [JOK
«KomneroTepHast rpaduka. https://m.edso0o.ru/8a16404e
ITpoBepounas pabora
30 [ToaroroBka MyJabTUMEIUUHBIX bu6nmoreka [JOK

MIPE3EHTalNM.

https://m.edsoo.ru/8al642c4



https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
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
https://m.edsoo.ru/8a1642c4

JlobaBneHue Ha cinaiyg

33 ayIMOBU3YAIIbHBIX JTAHHBIX 1 bubanorexa [IOK
i https://m.edso0.ru/8a164652

AHUMAIIMK U TUIIEPCCHIIIOK
O00011eHrEe U cUCTEMATU3ALIIS

34 3HAHUM 1O TeME 1 bubmuoreka [JOK
«MynbTUMEIUITHBIE https://m.edsoo.ru/8a164828
IPE3CHTAIIAI.

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



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

8 KVIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pOBbIE

Ne Tema ypoka Jara oOpa3oBaTeJbHbIE
/i yp Beero KoHnTtpoJbHbie IIpakTHYeckue w3yueHus p
padoThI padoThI pecypcbl
e B LOK
1 https://m.eds00.ru/8a1649e0
CUHCIICHUS
2 PasBepnyras popma 3anucu 1 bubnuorexa [JOK
qrciaa https://m.edsoo.ru/8al64ba2
JIBonuHas cucrema
3 cunciieHus. ApudmeTnieckue 1 bubnuorexa [JOK
oIepaluu B JBOMYHON https://m.edso0.ru/8a164d96
CHCTEME CUHCIICHUS
4 Bocemepuunas cucrema 1 bubnuorexa [JOK
CUHCIICHUS https://m.eds00.ru/8a165296
5 [IlectHaguarepuyHas cucreMa 1 bu6mmoreka [JOK
CUHCIICHUS https://m.edsoo.ru/8a16549¢
6 O6001enue Mo Teme 1 bubnuotexa [JOK
«CHuCTEMBI CUNCIICHUS https://m.eds00.ru/8al6564c
7 Jloruueckre BBICKA3bIBAHUS 1 bubmiorexa [IOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepamuu «u», 1 bubnuoteka [JOK
CHITAY, KHE» https://m.edso00.ru/8al165b56
9 Onpenenenne HCTUHHOCTU 1 bubnnoreka [JOK
COCTaBHOT'O BLICKa3bIBAHUS https://m.edso00.ru/8a165cf0
bu6mmorekxa [IOK
10 Tabmmmet neTHEHOCTH 1 https://m.edso00.ru/8a165e94
bu6mmoreka [JOK
1 Jlormieckue d7eMeHTs! . https://m.edso0.ru/8a178c38
12 Wrorosas pabora 3a 1 1 1 bub6nuorexa [JOK



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/8a165e94
https://m.edsoo.ru/8a178c38

IIOJIyroauc

https://m.edso0.ru/8a17949e

13

Ilousrue ajiropurma.
Hcnonaurenu AJITOPUTMOB.

bu6mmoreka [JOK
https://m.edso0.ru/8a179606

14

CBOICTBA U CIIOCOOBI 3aIIUCH
AJITOPUTMOB

15

AnropurMuyeckas
KOHCTPYKIIUS «CJICIOBAHHE.
JInHeHbIN anropuT™

bu6mmoreka [JOK
https://m.edso00.ru/8a17998a

16

AJ'Il"OpI/ITMI/I‘-IeCKaSI
KOHCTPYKIUA «BETBJICHUCH:
I10JIHasA U HCIIOJIHAasA (bOpMLI

17

AnropurMuyeckas
KOHCTPYKIHUS «TIOBTOPEHHUEY

18

PopManbHOE UCIIOJHEHNE
aJIropuTMa

bu6mmoreka [IOK
https://m.edso0.ru/8al79aac

19

PazpaboTka HECI0KHBIX
QJIITOPUTMOB C
HCIIOJIb30BAaHUEM IIUKJIOB JUIS
ynpasieHus: GopMaabHbIMU
VICIIOJIHUTEIISIMU

bu6mmorexa [IOK
https://m.edso0.ru/8al179e1c

20

Pa3paboTka HECTIOKHBIX
aJITOPUTMOB C
UCIIOJIb30BaHUEM IIMKIIOB U
BETBIICHUH JUTSI YITPABJICHUS
¢dbopMabHBIMU
UCIIOJTHUTEIISIMU

bu6mmoreka [JOK
https://m.edso0.ru/8al179elc

21

BrinosiHeHue anropuTMoB

bu6mmorexa [IOK
https://m.edsoo.ru/8al7a06a

22

O06o06mieHue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMe «MCIToJIHUTENN U
AITOPUTMBI.



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

AJ'Il"OpI/ITMI/I‘ICCKI/Ie
KOHCTPYKIIUHN»

23

SI3BIK IPOrpaMMHPOBAHHS.
Cucrema nporpaMMUpOBaHUs

bubmuoreka [JOK
https://m.edsoo.ru/8al7al8c

24

[Tepemennsie. Onieparop
MIPUCBAUBaHUS

25

IIporpammupoBanue
JIMHENHBIX AJITOPUTMOB

26

Pa3paboTka nporpamm,
COZIepIKALINX OIIEPaATOP
BETBIICHUS

27

Jluanorosas oTiaKa
IpOrpaMm

28

[uka ¢ ycioBuem

29

[ukn ¢ nepemeHHON

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ac4a

30

O6paboTka CUMBOJIBHBIX
JTAHHBIX

bubmuoreka [JOK
https://m.edso0.ru/8al7ad6c

31

O06o0enue n
cHCTEMaTH3aInsI 3HaHUH 110
TeMe «SI3bIK
MIPOrpaMMHUPOBAHUS
[IpoBepounas pabora /
Bcepoccuiickas nmpoBepodHas
pabota

bu6mmorexa [IOK
https://m.edso0.ru/8al7ae8e

32

O60061eHue 1
cHCcTeMaTH3anus 3HaHUH 1
YMEHHUH IO KypCy
uHpopmaTuku 8§ kiacca /
Bcepoccuiickas npoBepodHas



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

pabora

33

AHanu3 anropuTMoB.
OrnpezenieHne BO3MOKHBIX
PE3yIbTaTOB PaOOTHI
JITOPUTMA TIPH 33/1aHHOM
MHO>KECTBE BXOHBIX JIaHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/8al7afa6

34

AHanu3 alnropuTMoB.
OrnpenenieHre BO3MOKHbBIX
BXOJIHBIX JJAHHBIX,
MPUBOIALINX K JAHHOMY
pe3ynbTary

bubmuoreka [JOK
https://m.edso0.ru/8al7b456

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456

9 KJIACC

N KoaundecTBO 9acoB DJIeKTPOHHBbIE

[

] IIpakTuyeckue Jara uudposeie

Tema ypoka
n/m Mayp Bcero KOHTpﬁom’HHe padoTHI U3ydeHus o0pa3oBaTejibHbIE
paooTel pecypchl
I'moGanbHas ceth MIHTEpHET.
1 IP-anpeca y310B Eom,up;ne 1 Bubmoreka HOK
AP Y3IOB. https://m.edsoo.ru/8al7h578
JIaHHBIE

9 NudopmanmonHas 1 bubnmnoreka HOK
0€e30MacHOCTh https://m.edso0.ru/8a17b690
Yuer nousitusa 0o
nH(pOpMaIMOHHOM

3 0€30MacHOCTH MPU CO3/IaHUU 1 bubnuorexa [HOK
KOMILIEKCHBIX https://m.edsoo.ru/8al7b7bc
WH(OPMAIMOHHBIX 00BEKTOB B
BHJIC BEO-CTPaHMI]

4 Bunp! neaTenbHOCTH B CETU 1 bu6nuoreka [IOK
HuTtepHer https://m.edsoo.ru/8al7b8e8
O0s1ayHble TEXHOIOTUM.

5 Hcnonb3oBanue oHnaitH-opuca 1 bubmmorexa LIOK

https://m.edsoo.ru/8al7bale
JUIs1 pa3pabOTKH IOKYMEHTOB
O00011IeHNE U CHCTEMATH3AIUS
3HaHuii o TeMaM «I modannHas
ceTb IHTEpHET U CTpaTerun
6 663OHaCH01:1)"0 HOBGI[SHI/I?I B 1 bubmmorexa HOK

9 https://m.edsoo.ru/8a17bb36
Hel», «PaboTa B
MH(OPMaLOHHOM
MIPOCTPAHCTBEY

7 Mogenu 1 MOJETUPOBAHHUE. 1 but6mmoreka [IOK
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06

8 TabnuuHbIE MOAETH 1 bubmorexa LIOK

https://m.edsoo.ru/8al7c04a



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

Pa3zpaboTka ogHOTAOINIHOM

9 6a3bl JanHbIx. CocTaBiaeHUE 1
3arpocoB K 0a3e TaHHBIX
I'pad. BecoBas matpuia rpada.
JnvnHa mytu Mexay
BepiImHamMu rpada.
10 1
Brrunciienue konuuecrsa
nyTel B HalPaBJIEHHOM
AIUKINYEeCKOM Tpade
11 Hepero. [Tepebop BapruaHTOB ¢ 1
MOMOIIBIO JiepeBa
MaremaTtuueckoe bubmuorexa [JOK
12 MOJICJINPOBAHUE. 1 https://m.edsoo.ru/8al7c4aa
https://m.edsoo.ru/8al7c392
13 OTanbl KOMIIBIOTEPHOTO 1 bubnuorexa [HOK
MOJCJINPOBAHUS https://m.edsoo.ru/8al7c9c8
14 Hrorosas pabora 3a 1 1
MOJIYTO/INE
PaszOuenue 3a1aun Ha
nonzanayn. CocraBieHue
15 aJIrOPUTMOB U IPOIPAMM C 1 bubnmnorexka HOK
HCITOIBb30BaHUEM BETBJICHUH, https://m.edsoo.ru/8al7ch12
IIUKIIOB U BCTIOMOTATENIbHBIX
AJITOPUTMOB
bu6mmoteka [IOK
16 OnEoMepHEIE MacCHBE! 1 https://m.edsoo.ru/8al7cc3e
17 THuIOBBIE AITOPUTMBI 1 bu6mmoreka [JOK
00pabOTKK MacCCHBOB https://m.edsoo.ru/8al7cd60
18 CopTupoBKa MaccuBa 1
bu6nuoreka [IOK
19 ObpaborTia noToka AaHHbIX 1 https://m.edso0.ru/8a17d01c
20 KonTponbHas pabora no teme 1 bubmuoreka [JOK



https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c

«Pa3paboTka anropuTMOB U
porpamMmm»

https://m.edsoo.ru/8al7dlca

21 VYupasnenue. Curnas. bubnmnoreka HOK
OOGpartHas CBsI3b https://m.edsoo.ru/8al7d4d6
bu6nmoreka [IOK
22 Poborusuposanmbie cucteme! https://m.edsoo.ru/8al17d602
C) 0 .T
by | Dhcpome nbms Tu B 10K
A . https://m.edsoo.ru/8al17d710
AIIEKTPOHHOU TaOIUIBI
24 PenaktupoBanue u bubnnoreka IIOK
dbopmaTtrpoBaHue TaOIHI] https://m.edsoo.ru/8a17d832
Berpoennbie pyHKImun ist
o5 IIOMCKa MaKCUMYMa, bubnnoreka IIOK
MUHHMYMAa, CYMMBI U CPEHETO https://m.edsoo.ru/8a17d990
apuQMeTUIECKOro
25 | sams mucremon BuGmorerca LIOK
A A https://m.edsoo.ru/8al17db70
JMarna3oHe
IT
| Macmomme v B 10K
p p https://m.edsoo.ru/8al7e08e
TabIuIax
28 OTtHOcHTENbHAS, a0COMIOTHAS U bubnmnorexka HOK
CMEIIIAHHAs aJipecarus https://m.edsoo.ru/8al7e2b4
VY ci10BHBIE BHIUHUCIICHUS B
29 AIEKTPOHHBIX TaOIHIIAX. bubnmnoreka [JOK
O06paboTtka 0oybIINX HAOOPOB https://m.edsoo.ru/8al7e6ba
JTAHHBIX
K
o | oo paors e B 10K
P T https://m.edsoo.ru/8al7e87c
aTTecTaluu
31 YucneHHoe MOJIETMPOBaHUE B bubmmoreka [JOK

AJIEKTPOHHBIX TAOJIUIIAX

https://m.edsoo.ru/8al7eaca



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
https://m.edsoo.ru/8a17eaca

O00011eHrEe U cCUCTEMAaTU3ALIIS

. bu6nuoreka [JOK
32 3HAHUU 0 TeMe :
https://m.edsoo.ru/8al7ec3c
«DIIEKTPOHHBIE TAOIUIIBD)
Pounb nndopmannoHHbIX
33 TEXHOJIOTHI B Pa3BUTUH bubnnoreka HOK
SKOHOMHUKH MHUpPAa, CTPaHBI, https://m.edsoo.ru/8al7ed54
peruoHa
34 Ypok 00001eHus 1 bubnmnoreka HOK

CHCTEMAaTH3aIuy 3HAaHUH.

https://m.edsoo.ru/8al7ee6c

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBEPAEMOr0 .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTara
1 ITo Teme «l{udpoBasi rpaMOTHOCTHY
[TosicHAT, Ha  TpuUMepax CMBICT  TIOHATHH  «HHQOPMAIUN,
11 «uH(pOPMAIIMOHHBIN TPOIIECCy, «0OpaboTKa HHPOPMALTUNY, «XPaHCHHE
uHpOpMALIUNY, «TIepeaada HHPOpMaIuny)
19 [TpuBOAUTE MIPUMEPBI COBPEMEHHBIX YCTPONCTB XpaHEHUS U Mepelavn
' nH(OpMAIINU, CPAaBHUBATH UX KOJMYECTBEHHBIC XapaKTEPUCTHKU
[TomydaTs W WCHONB30BaTh HHDOPMANMIO O XapaKTEPHUCTUKAX
13 MEPCOHAIBHOTO KOMIIBIOTEPA U €0 OCHOBHBIX 3JIEMEHTaX (IIpoIeccop,
' oTepaTUBHAS TaMsTh, JOJITOBPEMEHHAs IaMsATh, YCTPOWCTBA BBOJIA-
BBIBOJIA)
14 COOTHOCUTH XapaKTePUCTHKH KOMIIBIOTEPA C 33JJa4aMHU, PEIIaeMbIMH C
' €ro MOMOIIIBIO
OpueHTUPOBATbCS B HEPAPXHUECKON CTPYKType (haiijioBOH CHCTEMBI
15 (3anmuchIBaTh MONHOE UM (aiina (kaTtanora), nyTh K Qailny (kaTayuory)
' M0 WMEKIIEMYyCsl OMUCAaHUI0 (aiioBONH CTPYKTYphl HEKOTOPOTO
MH(OPMALIOHHOT'O HOCUTEJS)
PaGotate ¢ (pailioBOt cHCTEMOW MEPCOHATLHOTO KOMITbIOTEpPA C
16 MCIONIb30BaHUEM rpaduueckoro uHTepdeiica: co3naBath (KOMUPOBATH,
' nepeMeniaTh, MepeuMEHOBBIBATE, YIAISATh H apXUBUPOBATH (alibl U
KaTaJjorH, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTpamMmy)
Hckate unpopmanuto B MHTepHeTe (B TOM 4YHCIE MO KIIOUEBHIM
cJoBaM, MO H300paXKEHUI0), KPUTHUYECKH OTHOCHUTBHCS K HaWJICHHOU
1.7 uH(pOpMaIlMK, OCO3HABaTh OMACHOCTHh IS JIMYHOCTH M 00IIecTBa
pacrpocTpaHeHUs] BPEJAOHOCHOHW WH(OpPMANHWHA, B TOM  4YHCIIC
HKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa
1.8 [ToHuMaTh CTPYKTYpY alipecoB BeO-pecypcoB
1.9 Hcnoms30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKAITHHA
1.10 CoOmromate TpeOoBaHHS 0€30MaCHOM HJKCITyaTallMl TEXHUYECKHX




cpeacTB HMH(MOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHWH,
COOJIIO/IaTh CETEBOM ATUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON ATUKU
U TpaBa npu paboTe ¢ MPUIOKEHHSIMU Ha JIOOBIX YCTpOMCTBaxX M B

WutepHere, BHIOMpaTh Oe30MacHbIe CTPATErMK MOBEJCHUS B CETH

HpI/IMeHHTB METOABI HpO(l)I/IHaKTI/IKI/I HCTaTUBHOI'O0 BJIUAHUA CPCACTB

1.11 WH(POPMAITMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHW Ha 370pPOBbE
MOJIb30BATENS
2 [To Teme «TeopeTndeckre OCHOBBI HHPOPMATUKID
KoaupoBaTh ¥ JneKoaupoBaTh COOOIICHHS MO 3aJlaHHBIM IpaBUIIAM,
2.1 JEMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX MPUHIUIIOB KOJIUPOBAHUS
UH(OpPMAIIMU PA3IMYHON TPUPOJIBI (TEKCTOBOM, rpauecKoil, ayamuo-)
CpaBHUBaTh JJIMHBI COOOIIEHMUM, 3aMHMCAHHBIX B  PaA3JIMYHBIX
2.2 andaBUTax, ONEPUPOBATH CIMHUIIAMH H3MEPEHUS HWH(POPMAIIMOHHOIO
00BEMa 1 CKOPOCTH TIepeaun JaHHBIX
23 OueHuBaTh W CpaBHUBaTh pa3MEpbl TEKCTOBBIX, TIpadUUYECKUX,
' 3BYKOBBIX (haiiioB 1 BuaeO(haiiioB
3 I[To Teme «MHDOPMAITIOHHBIE TEXHOIOTHI
[IpeacraBnsiTh  pe3ynbTaThl  CBOEH  JEATEILHOCTH B BHUJE
3.1 CTPYKTYpPUPOBAHHBIX WJLTIOCTPUPOBAHHBIX JTIOKYMEHTOB,
MYJIBTUMEANMHBIX TPE3EHTAlUN
8 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsSIEeMOro N
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabrara
1 [To Teme «TeopeTndeckre OCHOBBI HHPOPMATUKI
11 [losicHATh HaA TmpuMepax pa3auuusl MEXKIy MO3ULHUOHHBIMU U
' HETMO3UIIMOHHBIMU CUCTEMaMU CUUCIICHHS
3anuchiBaTh M cpaBHUBATh 1eibie ynuciaa ot 0 mo 1024 B pa3nuyuHbIX
1.2 MO3UIIMOHHBIX CHCTEMax cYHuciaeHus (¢ ocHoBaHusMu 2, 8, 16),
BBITIOJTHSTH apU(PMETHIECKHE OTICPAIIMH HAJl HUMU
13 PackppiBaTh  CMBICT  TIOHSTUH  «BBICKA3bIBAHUE»,  «IOTHYECKas
' OTEPALHSY, IOTHUYECKOE BBIPAKEHUE»
14 3anuchIBaTh JIOTHYECKUE BBIPAKEHUS C UCIIOJIb30BAHUEM JU3bIOHKIIHH,

KOHBIOHKIIMU W OTpHULAHHA, OIPECACIAT HCTHHHOCTH JIOTMYCCKUX




BBIpa)KeHPIﬁ, €CJIM U3BCCTHBI 3HAUYCHHUA HCTHUHHOCTH BXOJAIIMUX B HEI'O
MNEPpCMCHHBIX, CTPOUTH TaGJII/ILIBI HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAXKECHUI

[To TeMe «ATTOPUTMBI U IPOTPAMMHPOBAHHEH

2.1

PackppiBaThb ~ CMBICI ~ TOHATUH  «UCIHOJIHUTENB»,  «AJITOPUTM»,
«fporpamMma», TIOHUMasi Ppa3HUIy MEXKIY YIOTpeOJICHHEM ATHUX

TEPMHHOB B OOBIICHHON peur U B HH(OpMATHKE

2.2

2.3

2.4

OnuceBaTh AITOpUTM PEIICHUA 3aJladv pa3InYHbIMU CHOCO6aMI/I, B

TOM 4HUCJIC B BUAC 0J10K-CXEMBI

CocTaBisiTh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE
QJITOPUTMBI C UCIIOJb30BAaHUEM BETBJICHUM U LUKIIOB JUIS YIPABJICHUSA

HUCIIOJTHUTCIISIMU
Hcnonp3oBaTh KOHCTAHTBI U INCPEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘II/ICJIOBI)IX, JIOTUYCCKHX, CI/IMBOJIBHLIX), a TaKXE COACpKaAIIUC HUX

BBIPAXXCHH:, UCITIOJIb30BATh OIICPATOP IIPUCBAWNBAHUA

2.5

2.6

2.7

Hcnonp3oBaTh IIpu pa3pa60TKe nporpamMm JIOTHYCCKUC 3HAYCHH,

Ooncpalr U BeIPAKCHUA C HUMU

AHaJII/I3I/Ip0BaTI) MPECAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC OIPCACIIATD,
KaKue pe3yJibTaTbl BO3MOXHbBI IIPHU 3aJdHHOM MHOKECTBEC HCXOIHBIX

3HAYEeHU

Co3ngaBaTh M OTJIAXHBATH MPOTPaMMBl Ha OJHOM U3 S3BIKOB
nporpammupoBanust (Python, C++, IMackans, Java, C#, IlIkosbHbIit
ANTopuTMHYECKHH SI3BIK), peamu3yromue HECIOKHBIE aITrOPUTMBI
00pabOTKM YHMCIOBBIX JAaHHBIX C HCIOJb30BAHUEM IHMKIOB H
BETBJICHUH, B TOM YHCJIE PEATU3YIONIIe MPOBEPKY ACTUMOCTH OJHOTO
LIEJIOTO YHUCIIa Ha JIPYyroe, MPOBEPKY HATYpaJIbHOIO YHCIa HA IPOCTOTY,

BbIJIETICHUS IM(PP U3 HATYpaJIbHOTO Yncia

Kon
NpoBepsieMoro
pe3yJjabTara

9 KIIACCA

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme «l{upoBast rpaMOTHOCTH

1.1

Hcmonbs30BaTh COBpPCMCHHBIC HWHTCPHCT-CCPBUCHI (B TOM YHCJIIC

KOMMYHUKAIIMOHHBIC CEPBUCHI, o0JIavyHbIE XpaHWIMIOAa OaHHBIX,




1.2

1.3

OHJIAH-TIPOTpaMMbl (TEKCTOBbIE M TpapUuecKHe PeIaKTOpbl, CpPeIbl

pa3paboTKy) B y4eOHOU U MOBCETHEBHOMN JEATETLHOCTH

[lpuBoANTH,  TpUMEPHl  HUCMOJB30BaHUS  T€OMH(POPMALMOHHBIX
CEPBHCOB, CEPBUCOB TIOCYIapCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

cepBrcoB MHTepHeTa B yueOHOMH U MTOBCEHEBHOM JCSITEILHOCTH

Hcnonp30BaTh pa3iuyHbIE CpPEACTBA 3alllUTBl OT BPEJOHOCHOIO
MIPOrpaMMHOTr0 O0ecreueHus, 3aliIaTh NEPCOHANTbHYIO HH(OPMAIIUIO
OT  HECAHKIMOHMPOBAHHOTO  JIOCTyla M  €ro  IOCIEACTBUH
(pasrmaimieHusi, MOJMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLMAJIbHO-TICUXOJIOTMYECKUX  ACHEKTOB
UCIONb30BaHusl ceT VHTepHeT (ceTeBas aHOHMMHOCTh, LU(poBOH
clell, AayTeHTUYHOCTh CYOBEKTOB M  pEcypcoB,  OIACHOCTb

BpPEIOHOCHOTO KOJ1a)

1.4

Pacnio3HaBaTh MONBITKM M NpPeAyNpexIaTb BOBJIEUEHUE ceOd U
OKpYXaroIUX B JECTPYKTHUBHbIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM

AKTUBHOCTH (B TOM 4yucCle KUOEpOyIIHHT, (DUIIIHMHT)

2.1

2.2

ITo Teme «Teopernueckre OCHOBbI MH(OPMATUKI»

PaCKpI)IBaTI) CMBICJI MMOHSATHUH «MOACIIb, «MOACTIUPOBAHUCH,
OIpEACIATL BHUIbI MO)ICJ'IGI‘/'I, OL€CHUBAaTh AaACKBATHOCTbL MOACIN

MOJICIIUPYEMOMY OOBEKTY U IEJISIM MOJICIIUPOBAHUS

Hcnonp3oBathk rpadsl U AepeBbs AJ MOJCIUPOBAHUS CUCTEM CETEBOU

U MepapXUUYecKoi CTPYKTYphl, HAXOJUTh KpaT4yalIuii mMyTh B rpage

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

3.2

Pa36uBath 3ala4uu Ha noA3aaavu, COCTAaBJIATD, BBINIOJHATE BPYYHYHO U
Ha  KOMIIBIOTEPEC  HCCIOXHBIC  aJIIrOPpUTMbI C  HCIIOJIB30BAHUCM
BeTBJIeHI/IP’I, IUKIIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JIA YIIPABJICHUA

HUCIIOJIHUTCIIIMU

CocTaBnsaTh M OTJIAXKUBATh MPOrpaMMbl, PEATUIYIOLIUE THUIIOBbIE
QIropuTMbl  00pabOTKM  YMCIIOBBIX  IOCJIENOBATEIBHOCTEH WU
OJTHOMEPHBIX YHMCIOBBIX MACCHUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB,
CYMMBI WJIM KOJHYECTBAa DJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBAMH) Ha
OJTHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHBIIA ANTOPUTMUYECKAN SI3BIK)

ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHI




4.1

4.2

Brei6upars crmoco® TpeacTaBiieHHs] JAHHBIX B COOTBETCTBHHM C
MOCTABIICHHOW 3ajaveil (TaOnuIlel, cXeMbl, TpaduKH, JUarpamMmbl) C
HCII0Ib30BaHUEM COOTBETCTBYIOILIUX MPOrPAMMHBIX CpEICTB

00paboOTKU JaHHBIX

Hcnonp30BaTh 37€KTPOHHBIE TAOMUIBI A OOpabOTKH, aHaIM3a U
BU3yaJIM3allMM YUCJIOBBIX JAHHBIX, B TOM 4YHCIE C BBIJICIECHUEM
nuanasoHa TaOMMIBI W YIOPAJOYMBAaHMEM (COPTHPOBKOW) €ro

DJICMCHTOB

4.3

4.4

Co3naBaTh M NPUMEHATh B 3JEKTPOHHBIX Tabmumax (GopMyisl JUis
pacy€ToB C UCIOJIB30BAaHUEM BCTPOCHHBIX apU(METHUYECKHX (YHKIUH
(cyMMHpOBaHME U MOACYET 3HAUEHHMM, OTBEYAIOUIMX 3aJlaHHOMY
YCIIOBHIO, cpenHee apu(METHUecKoe, IOMCK MAaKCHMAaJIbHOTO U
MUHHMAaJIbHOI'O 3HaYE€HHUs), AOCOIFOTHOM, OTHOCUTEIHHOMN, CMEILIaHHON
azpecanuu

Hcnons3oBath 3JIEKTPOHHBIE TaOJINLBI JUTS YHUCJIEHHOTO

MOJCIHUPOBAHUSA B IIPOCTHIX 3aaa4aXx U3 PA3HbIX IMPCIAMCTHBIX obnacreit



Koxa

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

[{udpoast rpaMOTHOCTH

11

KoMmmpioTep — yHUBEpCaIbHOE BBIYUCIUTENBHOE YCTPOWCTBO, paboTaroiiee 1o
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CYNEPKOMIIBIOTEpPbl.  MoOunbHble — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IIpaBuIa pa6OTBI Ha KOMIIBIOTEPEC

1.2

13

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M UX HaszHaueHue. I[Ipoueccop.
OnepaTuBHasE U JOJTOBpPEMEHHas MamsATh. YCTPOWCTBA BBOJa W BBIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OHOMETPUUYECKOM

ayTeHTU(UKAIIH

HcTtopust pa3BUTUS KOMIBIOTEPOB M NpOrpaMMHOro odecredenus. IlokoneHus
KoMIbIOTEpoB.  COBpPEMEHHBIE  TEHICHLUMHM  PA3BUTUSA  KOMIIBIOTEPOB.
Cynepxomnbrotepsl. [lapamiensHble Beiuucienus. IlepcoHalbHbI KOMITBIOTED.
[Ipoieccop M ero XapakTepUCTUKHM (TakToBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHasg naMath. JloaroBpeMeHHasi maMsTh. Y CTpONCTBA BBOJA U BHIBOJIA.
OO0BEM XpaHUMBIX JaHHBIX (ONEepaTUBHAs MAMATh KOMIbIOTEpa, )KECTKUM TUCK U
TBEPJOTEIbHBI HAKOMUTENb, IOCTOSHHAS NaMATh cMapT(oHa) M CKOPOCTH

A0CTYyIIa I pa3JIMYHbIX BUAOB HOCHUTENEH

14

1.5

[IporpammHoe  obecrieueHHe  KommbioTepa. [lpukiagHoe  mporpaMMHOe
obecrieueHue. CucremHoe porpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm W JaHHbIX. becrnnaTHble U

YCIIOBHO-O€CIUIaTHBIE TTporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00€CTICUeHHE
@aiinbl ¥ nanku (karanoru). Tumsl daiinoB. CpolicTBa (aiinoB. XapakTepHble
pasMmepsl (aiiJIoB pa3iIMYHBIX THIIOB (CTpaHWIA TEKCTa, DIIEKTPOHHAs KHHTA,

dortorpadus, 3aMuch TECHU, BUEOKIIUII, TTOTHOMETPAXKHBINA (DUITHEM)

1.6

1.7

1.8
1.9

[Tpunimnsl noctpoeHus QaiinoBbix cuctem. [lonmHoe umsa  daiina (mankw,

karajiora). [1yTs k daitny (mamnke, Kkatanory)

QaitnoBelil MeHemkep. PaboTa ¢ daitnamu u mankamu (Katajgoramu): cO3JaHUE,
KONMPOBAaHUE, NepeMelleHre, epeuMEeHOBaHNEe U yjaaieHue (ailioB U Marok

(xatanoron). [Touck ¢aiaoB cpeacTBaMu OneparmOHHON CUCTEMBI
ApxuBanus naHHbiX. Mcrnons30Banne mporpaMM-apXuBaTOPOB

KoMnbrorepHsle BUPYCHl U APYTHe BPELOHOCHBIE MporpaMmsl. [Iporpammer aiis




3alIUTHl OT BUPYCOB

1.10

1.11

1.12

OO0beauHeHue KoMIbioTepoB B ceTh. CeTh MHTepHET. BeO-cTpanuiia, BeO-cair.
Crpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. Ilonck
uH(pOpMallMl TO KIIOYEBBIM CJIOBaM M MO H300paxkeHuo. JlocToBepHOCTH

uHpopManuy, norydeHHoi u3 Murepuera
CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKALIUI

CereBoii 3THKET, 6a30BbIe HOPMBI HH()OPMAIIMOHHON STHKHU U MIpaBa MpH padoTe

B cetu MHTepHer. CtpaTeruu 6e3omacHoro noseaeHus B Minrepuere

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

2.2

2.3

Wndopmanus — 0THO U3 OCHOBHBIX MOHATHI COBpeMeHHOH Hayku. MHpopmanus
KaK CBEJIeHMs, IpeJAHa3HaYeHHbIE JUIsl BOCIIPUATHS Y€JIOBEKOM, U MH(OpMaIus

KaK JJaHHbIe, KOTOPbIE MOTYT OBITh 00pabOTaHbl AaBTOMAaTU3NPOBAHHON CHCTEMOM

,Z[I/ICerTHOCTI) JaHHBIX. Bo3MOXHOCTE OmucaHus HCIIPCPBIBHBIX 00OBEKTOB U
MpoueCCoB C IMOMOIIbKO JUCKPCTHBIX AdAHHBIX. HH(bOpMaHHOHHBIe npouecCbl —

MIPOIIECCHI, CBA3AHHBIC C XpaHEHUEM, IPEOOPA30BAHUEM U TIepeaauei JaHHbIX

CumBon. Andasur. MomuocTs andasura. PazHooOpaszue s36IKOB U al(aBHUTOB.
EcrectBenHble U (opmasibHble S3bIKA. AJ(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunblil andasur. KonnuectBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIIMIA)
(bUKCHUpOBaHHOW JUIMHBI B JBOMYHOM aidasute. IIpeoOpazoBanue mr000T0
angaBuTa K ABOMYHOMY. KOMHMYIECTBO pa3MiHBIX CIIOB (PMKCHPOBAHHOM JJIMHBI B

anaBuTe ONpeIeNEHHON MOIITHOCTH

2.4

2.5

KoaunpoBanue cMMBOIIOB 0JTHOTO a(aBUTa C MOMOIIBI0 KOJIOBBIX CJIOB B IPYTOM
andaBuTe, KOJ0Bask TAOIUIIA, TEKOTUPOBAHUE
JBonunbslii koxa. IlpencraBieHune IaHHBIX B KOMIIBIOTEpE KakK TEKCTOB B

JABOUYHOM a)'[(l)aBI/ITe

2.6

Nudopmanronnsiii 006EM NaHHBIX. BUT — MUHUMaNbHAS €IUHUIIA KOJUYECTBA

uH(pOpMaLUU — ABOWYHBIN pa3psan. balt, kunobaiit, merabaiiT, rurabait

2.7

2.8

CKOpOCTB nepeaayn JaHHBIX. | 2910505050005 CKOpPOCTH II€p€aavyn  JaHHBIX.

Hckaxenne nHpopmaluu rnpu nepeaaye

KomupoBanue tekcroB. PaBHomepHsblii koa. HepaBHomepnsili kon. KoanpoBka
ASCIIl. Bocemubutasie koaupoBku. Ilonstue o xkomupoBkax UNICODE.
JexonupoBaHnue  COOOIIEHHWH C  HCIIOJIB30BAHHEM  PAaBHOMEPHOTO U

HEepaBHOMEPHOTO Koja. HpopMannoHHbIH 00BEM TEeKCTa

2.9

O6H.[CC MNpeaAcCTaBJICHHUEC O I_II/I(ppOBOM MNpEACTAaBJIICHUN ayAWOBU3YAJIbHBIX U



2.10

2.11

3.1

JIpYruX HENpephIBHBIX naHHBIX. KoaupoBanume mBerta. [[BeToBbIE MoOmemny.

Mogens RGB. I'mybuna xonupoBanus. [lanutpa

PactpoBoe u BekTOpHOE TmpencTaBieHHe wu3o0paxenuit. Ilukcens. Ouenka
UHPOPMALIMOHHOTO  00bEMa  rpaMyeckux  JaHHbIX Ul PacTpOBOIO
MU300paKeHUS

KonupoBanue 3Byka. PaspsanHocTs M yactora auckperuszauuu. KoamdecTsBo
KaHajuoB 3anucu. OILIGHKa KOJMYECTBEHHBIX I1apAMETPOB, CBSA3AHHBIX C
NPEJCTaBICHUEM M XpaHEHHEM 3BYKOBBIX (hailioB

WNndpopmanoHHbIe TEXHOJIOTUU

TekcToBbIe JOKYMEHTHI M X CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIa, ad3al, CTpoka,

CJIOBO, CHMBOJ)

3.2

TekcToBbI @pollecCOp — HMHCTPYMEHT CO3JAaHMs, pPEIAKTUPOBAHUA W

dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa

3.3

3.4

PenaktupoBanue tekcra. CpoiictBa cumBonoB. Ipudrt. Tunel mpudTos
(pyOnenble, c 3acedykamu, MOHOWMpPHUHHBIE). [lomykupHOEe U KypCHUBHOE
HauepTanue. CBoiicTBa ab3aleB: TrpaHULbl, al3alHBIA OTCTYH, HWHTEpBal,

BbIpaBHUBaHME. CTHIIeBOE (hOpMATHPOBAHUE

CrpykTypupoBanue HWHPOpPMALMKA C TOMOIIBIO  CIUCKOB W TaOIHII.

MHOFOYpOBHeBLIe CIIMCKH. I[O6aBJ'IeHI/Ie Ta6J'II/II_I B TCKCTOBBIC JTOKYMCHTBI

3.5

3.6

BcraBka u3o0paxeHMH B TEKCTOBble JOKyMeHTbl. OOTekaHue H300paxKeHui
TeKcTOM. BiitoueHne B TEKCTOBBIN JOKYMEHT iharpaMM U popmyi
[Tapamerpsl cTpaHuibl, Hymepanusi crpaHull. JloGaBieHHe B JOKYMEHT

KOJIOHTHUTYJIOB, CCBIJIOK

3.7

3.8

[IpoBepka mnpaBomnucanus. PaccrtaHoBka mepeHOCOB. ['010COBOM BBOJA TEKCTA.
OnTnueckoe pacrnozHaBaHue Tekcra. KomnbroTepHselil nepeBo. Mcnonbs3zoBanue

cepBucoB ceTu MuTepHeT st 00paboTKu TeKCTa

3HAKOMCTBO €  rpauuecKUMHM  pefakTopamMu.  PacTpoBble  pHUCYHKH.

Hcnons3oBaHue l"pa(bI/I‘IeCKI/IX IIPpUMUTHUBOB

3.9

3.10

Onepanuu pefakTUpoBaHUS TpadUUECKUX OOBEKTOB, B TOM YHCIE IM(POBBIX
dortorpaduii: uU3MEHEHHE pa3Mmepa, O0Opes3Ka, IMOBOPOT, OTpakeHHe, padbora C
obnactsiMu  (BbIIENICHHE, KONMPOBAaHUE, 3alMBKa I[BETOM), KOPPEKIHUS IIBETa,

SAPKOCTU ¥ KOHTPAaCTHOCTH

Bekrtopnast rpajpuka. CoznaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU

CpeACTBaMU TEKCTOBOI'O IMpOIEccopa WM JAPYTUX Mporpamm (MPUIIOKEHUH ).



JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[ToaroToBka MynabTUMEIUUHBIX Tpe3eHTanuid. Craiin. JloGaBneHue Ha caiin

341 TeKcTa U n300pakeHuid. PaboTta ¢ HECKOIBKUMU ClIaliJTaMu
3.12 JloGaBieHue Ha ciaii]] ayJMOBU3yaJbHBIX JaHHbIX. AHUMAaNMs. ['unepccpliku
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 TeopeTtnueckre 0CHOBbI HHPOPMATHKU
Heno3umonxele U MO3UIMOHHBIE CUCTEMbI cuucieHus. AndaBut. OcHOBaHUE.
11 Pa3pépuyras gopma 3anucu uucna. IlepeBon B JECATUYHYIO CHCTEMY YHCET,
3allMCaHHBIX B IPYTUX CUCTEMaX CUUCICHUS
1.2 Pumckas cucrema cuucieHus
JBonunas cuctema cumcienus. [lepeBos nensix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuuciieHus. BocbMepuuHnas cucrema cuucienus. [lepeson
r YUCel M3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO M JCCATUUYHYIO CHUCTEMBI U
' obparno. Illectnanmarepuunas cucrema cuucienus. IlepeBox wymcen wu3
[IECTHAAIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U JIECATUYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTrndeckue onepanuy B ABOUYHONU CUCTEME CUMCIICHUS
Jlornueckue  BbIcKa3zbiBaHWs.  Jlornueckwe  3HAYEHUS  BBICKA3bIBAHMII.
DOneMeHTapHble U COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omepanuu: «u»
L5 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «HIN» (IU3BIOHKIUS, JIOTHYECKOE
' CIIOKEHHE), «He» (Jormdyeckoe orpuianue). [[puoputer n0rudeckux onepamnui.
OrnpeneneHne HWCTUHHOCTUM COCTAaBHOTO  BBICKA3bIBaHUS IPU  HM3BECTHBIX
3HAYEHUSIX UCTUHHOCTH BXOJISIIIIMX B HETO AJIEMEHTAPHBIX BBHICKA3bIBAHUHN
16 Jlornueckue BolpaskeHus. [IpaBuiia 3anucyu J0orudeckux BeipaxeHui. [locrpoenne
' TaOJHIl UCTUHHOCTH JIOTUYECKUX BBIPAKESHUH
1.7 Jlornueckuie 31eMeHThI. 3HAKOMCTBO € JJOTUYECKMMH OCHOBAMH KOMIIbIOTEpA
2 AJNTOPUTMBI ¥ POTPAMMHPOBAHUE
21 [Tonstne anroputma. HWcnosHuTenw airopuTMoB. AJTOPUTM Kak IUIaH
' YIpPaBJICHUS UCIIOJIHUTENIEM
95 CaotictBa anroputma. CriocoObl 3aMucH anropuT™Ma (CIOBECHBIN, B BUAE OJIOK-
' CXEMBI, POrpaMma)
2.3 AnropuT™Muueckre KOHCTPYKIUHU. KoHcTpykiusi «cienoBanue». JInmHeHHbII




anroput™.  OrpaHUYeHHOCTh  JIMHEHHBIX  AJITOPUTMOB:  HEBO3MOXKHOCTh
MPEAYCMOTPETh 3aBUCUMOCTh MOCJIEIOBATEIIbHOCTH BBIMOIHAEMBIX AEUCTBUN OT

HCXOOHBIX JaHHBIX

2.4

KOHCTI)YKHI/IH «BCTBJICHHUC): IIOJIHAsA MW HEIIOJIHaA (l)OpMI)I. Brmonnenune u
HCBBITTIOJIHCHHUC YCIIOBUS (I/ICTI/IHHOCTB " JJOXXHOCTb BBICKa3HBaHI/ISI). HpOCTbIe u

COCTaBHBIC YCIIOBUA

2.5

2.6

2.7

KOHCTI)YKL[I/IH (IIOBTOPECHUC). HHUKIBI C 3aJaHHBIM YHCJIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBIITOJIHCHUS, C HepeMeHHOfI OUKJIIa

Pazpabotka mnsi GopManbHOTO WCHOTHHUTENS AIrOPUTMA, MIPHUBOISIIETO K
TpeOyeMOMy pe3ynbTaTy IMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C UCIIOJIb30BAHUEM IIUKJIOB M BETBJICHHM ISt
yrnpaBieHus: (GOpPMaNIbHBIMU  UCIHOJHHUTENSMU. BBINONHEHHE alropuTMOB

BPYUYHYIO U Ha KomnbloTepe. CHHTaKcHYecKue U Jjorndeckue omuoku. OTkassl
S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuueckuil S3pik). CucremMa nporpaMMHpOBaHUS: PENAKTOp TEKCTa

[mporpamMmm, TpaHCJIATOP, OTJIaJYHUK

2.8

2.9

2.10

HepeMeHHa;I: THUII, HWMs, 3HA4YCHHC. HGHBIC, BCIICCTBCHHBIC M CHMBOJIBHBIC

[IEpEMEHHbIE

Omneparop mnpucBauBaHusa. ApU(METUUYECKHE BBIPAKEHUS U MOPAJOK HX
BbIunciIeHMs. Onepanyy ¢ LEeIbIMU YUCIaMU: LEIIOUUCIEHHOE JEJIEHUE, OCTaTOK

OT ACJIICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IEJIOro 4mucia Ha Apyroc

BerBnenusi. CocraBHble yClIOBHS (3alMCh JIOTHYECKMX BBIPAXEHUM Ha
U3y4aeMOoM s3bIKe NporpaMmMupoBanus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 JIBYX, TPEX U 4eThIpEX uucel. PeleHne KBaJpaTHOrO ypaBHEHHUS, HUMEIOIETO

BCIIECCTBECHHBIC KOPHU

2.11

2.12

2.13

I[I/IaJ'IOFOBa}I OTJIalKa IporpaMMm: IMomaroBO€ BLIITOJIHCHUEC, IIPOCMOTP 3HA4YCHHUH

BCJIMYHH, OTJI&)IO‘IHBIﬁ BBIBO/I, BI)I60p TOYKH OCTaHOBa

I_[I/IKJ'I C YCJIOBUCM. AJ'IFOpI/ITM EBknuga a1 HaX0XKIeHUS HanOOJIBIIErO 06H_ICFO
ACIIUTEIA ABYX HAaTYpaJIbHBIX YHUCCII. PazOuecHue 3amucu HaTypaJbHOI'O 4uCJjia B
MO3UIIMOHHOM CHCTEME C OCHOBAaHUCM, MCHBIINM WX PaBHbBIM 10, Ha

OTJIebHbBIE ITUPPHI

[{ukn ¢ nepeMeHHON. AJITOPUTMBI IIPOBEPKH JIETUMOCTH OJHOTO LEJIOr0 YUCIIA

Ha Jpyroe, NpoOBCPKU HATYPAJIbHOI'O YHUCJIa Ha IPOCTOTY

2.14

OO0paboTka CHUMBOJBHBIX HaHHBIX. CHMBOJBHBIE (CTPOKOBBIEC) IEpPEMEHHBIE.



2.15

[TocumBonpHast 00paboTka cTpok. [loncu€r 4yacTOTHl MOSBIEHHS CHMBOJNA B
cTpoke. Berpoennble GyHKIMH 11 00pabOTKU CTPOK

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOTHl alroputMa MpU 33JAaHHOM
MHO)XECTBE BXOJHBIX JaHHBIX, OIPEICICHHUE BO3MOXHBIX BXOJHBIX JaHHBIX,

IPUBOAAIIMX K TaHHOMY pe3yJIbTaTy

Kon

9 KVIACC

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

[{udposast rpaMOTHOCTH

11

1.2

I'moGanenas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHeHHE JTaHHbBIX.
MeTop! HHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeNIeHUs] HOBOW MH(OpMAIIHH B
Wutepnere. bonbie panHble (MHTEPHET-JAAaHHBIE, B YACTHOCTH JIaHHbBIC
COLIMAJIbHBIX CETEeH)

[Tonsitne 00 wHGOPMAIMOHHON O0€30MacHOCTH. YTPO3bl WH(GOPMAIMOHHON
0e30MmacHOCTH MpU padoTe B INI0OATBHOM CETH U METOMBI IPOTUBOACHCTBUS UM.
[IpaBma Ge3omacHoil ayreHTH(UKaWK. 3anIUTa JTHYHON WH(GOPMAIIUK B CETH
Wutepuer. be3omacHble  cTparermu T1oBeAeHHss B ceTd  VIHTepHeT.
[IpenynpexacHre BOBICYCHUS B JIECTPYKTUBHBIE M KPUMHHAIBHBIC (HDOPMBI

CETEeBOW aKTUBHOCTH (KHOEpOYIITUHT, (GUIIHHT U Ipyrue Gopmbl)

1.3

Bunsl nestensHoctn B MHTEepHETE. MIHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBUCHI (1MOUTOBasA Cilyk0a, BUACO-KOH(EPEHI-CBSI3b U APYrHE), CIIPABOYHBIC
CIyKObl (KapTbl, paclucaHusi U JpYrue), MOHCKOBBIE CIYXKObI, CIIyKObI
OOHOBJICHHMsI TPOrPAaMMHOI0 o0ecrieyeHuss M Jpyrue ciyxobl. CepBUCHI
rocyaapcTBeHHbIX  yciyr. OOmauynble  Xpanunumia gaHHbiX.  Cpejactsa
COBMECTHOM  pa3paboTku JOKyMeHTOB (oHmaiH-o¢ucel). IIporpammuoe
o0OecrieueHre Kak BeO-CEepBHC: OHJIAHOBBIE TEKCTOBbIE M TIpaduyeckue

pEeaKTOphbl, Cpeibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mopenb. 3agauu, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccudukarmm
Monene. MarepuanbHble  (HaTypHblE) UM HHQOPMAIMOHHBIE  MOJEIH.
HenpepeiBble M nuckpetHsle Mozaenu. Mmurannonnsle moaenu. Hrposbie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJCIUPYEMOMY OOBEKTY U LEJAM

MOACIINPOBAHUA

2.2

Tabanunbie MOACIIHN. Ta6JlI/II_[a KakK IMPEACTAaBJIICHUEC OTHOICHUSA

2.3

ba3pl gaHHEIX. OT60p B Ta6J'II/II_[e CTPOK, YHOBJICTBOPAOIIHUX 3aJAaHHOMY



YCIIOBUIO

2.4

I'pad. Bepumuna, pebpo, nytb. OpHUEHTHpOBaHHbIE U HEOPHUEHTHPOBAHHBIE
rpader. Jlnmuna (Bec) pebpa. Becomas marpuma rpada. ymHa myTH MeExIy
BepiirHamu rpada. [louck ontumansHoro nytu B rpade. Hauanbnas BepiinHa
(MCTOYHMK) ¥ KOHEYHas BepliMHa (CTOK) B OpPUEHTHUPOBAHHOM Tpade.

Brruncnenue xoandecTBa HYTCI‘/'I B HaIllpaBJICHHOM AllUKIIMYCCKOM rpa(be

2.5

HepeBo. Kopens, Bepmmna (y3en), qmct, pedpo (ayra) mepeBa. Bricota nepesa.
Ionnepeso. Ilpumepsl wucnonb3oBaHusi jaepeBbeB. llepebop BapuaHTOB C

IMOMOIIIBIO A€PEBA

2.6

2.7

3.1

3.2

3.3

3.4

[Tonsatne MaremaTuyeckod Mojenu. 3ajadyd, pelaeMble € HOMOILBIO
MaTeMaTH4YeCKOro (KOMIIBIOTEPHOTO) MOJCIINPOBAHUS. Otnnuune
MaTeMaTHYeCKOM MoJeiIM OT HaTypHOH MOZEIM M OT  CJIOBECHOTO

(JIuTepaTypHOro) onucaHusi 00beKTa

OTanel KOMIIBIOTCPHOI'O MOJACIHUPOBAHUA: IIOCTAHOBKA 3ajJadud, IIOCTPOCHHUC
MaTeMaTH4IeCKOM MOICIIN, nmporpamMmMHas pcaiursanus, TCCTUPOBAHUC,
MNPOBCACHNUEC KOMIBIOTECPHOI'O SKCICPUMCHTA, AaHAJIM3 C€ro pe3yJbTaToB,

YTOUHEHHE MOJEIIH
ANTOpPUTMBI U IPOTrPAMMUPOBAHUE

Pa3buenue 3agaun Ha noxaszagadu. CoCTaBJIEHUE aITOPUTMOB U IMPOrPaMM C
UCMOJIb30BAaHUEM BETBJICHUH, IUKIOB M BCIHOMOTaTEIbHBIX AJITOPUTMOB IS

YIpaBJICHUA UCITIOJHUTEICM HUJIN APYTUMHA UCITIOJTHUTCIAMUA

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHUE U
OTJaJKa MporpamMM, pPEIM3YIOUIMX THIIOBbIE  aJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MAacCHMBOB, Ha OJTHOM M3 S3BIKOB MPOTrpaMMHPOBAHUS
(Python, C++, TIlackams, Java, C#, IlIkombHbI AJIrOpUTMHUYECKHNA SI3BIK):
3aloJIHEHUE YMCIOBOIO MAacCHBa CIydyallHbIMM YHCIIAMH, B COOTBETCTBUU C
dopmynoi wim myTéM BBOJA YHCEN, HAXOXKIEHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIN TTOMCK 3aJIaHHOT0 3HAUEHHS B MACCHBE, ITOJICUET DJIIEMEHTOB MAacCHBa,
YIOBJIETBOPSIONIMX  3aJaHHOMY YCJIOBHIO, HAaXOXJACHHE MHUHUMAJIBHOIO
(MakcUMaNbHOTO) AyeMeHTa MaccuBa. COpTUPOBKA MacCHBa

OOpaboTka MOTOKAa JAaHHBIX: BBIYMCIEHHUE KOJUYECTBA, CYMMBI, CpPEIHEro
apu(METHYECKOro, MUHUMAIBHOTO M MAaKCHUMaJbHOTO 3HA4YEHHUS 3JIEMEHTOB

MMOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOIINUX 3aJaHHOMY YCIIOBHIO

VYnpasnenue. Curnan. Ob6patHas cBsi3b. [lomyueHue curHajgoB oT HHM(POBBIX

MaTYMKOB (KacaHMs, pacCTOSIHMs, CBeTa, 3Byka M Jpyroro). Ilpumepsl




4.1

UCIIONIb30BAaHUsl MPHUHIMIA OOpaTHOM CBS3M B CHCTEMax yIpaBJICHHS
TEXHUYECKUMHU YCTPOWCTBaMH, B TOM uuclie B poOoroTrexHuke. IIpumepsr
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPaBICHUS JBUKEHUEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUA aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIPaBIECHUE
OTOIUIEHWEM JIOMa, AaBTOHOMHAs CHUCTEMa YIPABJICHHS TPAHCHOPTHBIM

CPEICTBOM U JAPYTUE CUCTEMBI)
HNudopmanroHHbIe TEXHOIOTHH

[lonarne 00 3MEKTPOHHBIX TabMUIaxX. THUIBI JaHHBIX B SYEHKaX DJIEKTPOHHOM
Tabmuubl. Penaktuposanue u popmatupoBanue tabnul. BerpoeHHsle GyHKIUM
JUIA TIONCKAa MaKCHMyMa, MUHUMYMa, CyMMBI M CPEIHEr0 apu(pMeTHdecKoro.
CoprupoBKka JaHHBIX B BBIIEICHHOM auanasoHe. Iloctpoenne nuarpamm
(rucrorpamMma, KpyroBas IuarpaMma, TOY€YHas Auarpamma). Beibop Tuma

JUuarpaMmbl

4.2

4.3

[Ipeobpa3zoBanue (opmyn mpu KomupoBaHuu. OTHOCUTENbHAS, a0COJIOTHAS U
CMEIIaHHAas a/Ipecanus

VYcOBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Ta0nunax. CyMMUpOBaHUE U MOACUET
3HAUEHUH, OTBEUAIONINX 3aJaHHOMY YycioBuioo. OOpaboTka Oonbmux HaOOPOB

JaHHbIX. YucneHHnoe MOJCIUPOBAHUC B 3JICKTPOHHBIX Ta6J'II/II_[aX

4.4

Ponp nH(pOpMALMOHHBIX TEXHOJOTWH B Pa3BUTUU SKOHOMHUKH MHUPA, CTPaHBI,
pernoHa. OTkpbIThIe oOpa3oBaTenbHble pecypchl. IIpodeccun, cBsizaHHBIE C
uHpopMaTUKOi ¥  MH(POPMAIMOHHBIMM  TEXHOJOTHSAMM:  BeO-au3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPUJIOXKEHHUH, TECTUPOBILIUK,
apXUTEKTOp IMPOrPaMMHOI0 OOECleUYeHMs, CHEIHMAIUCT 0 aHalu3y JaHHbIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UHO®POPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

3HaTh (ITOHUMATB )

11

1.2

Branenne OCHOBHBIMH  TOHATHUSAMH: HH(pOpMaLus, Iepenaya,
XpaHeHue u o0paboTka WHPOPMALUHU, ATOPUTM, MOAEIH, H(POBOI
OPONYKT M WX HCHOJNB30BaHME JUIS pEHICHUs Y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

BJ'IaIICHI/Ie IOHATHUAMMU:. BBICKA3bIBAHUC, JIOTMYECKad  OIcpalnusd,

JIOTNYCCKOC BBIPAKCHUC

YmeTh

2.1

YMeHue omnepupoBaTh EAMHULAMH HW3MEpEeHHUs HH(OPMAIMOHHOTO

00BéMa u CKOPOCTH IEpeaadn JaHHbIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBaTh lienbie yuciaa or 0 go 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS C OCHOBaHUsIMHU 2, 8,

16, BBIINIOJIHATD apI/I(l)MeTI/I‘leCKI/IC Oorcpanv Haa HUMHA

2.3

YMmenue KOOAUPOBATL M ACKOAHWPOBATH COO6IJ.[€HI/IH 10 3aJaHHBIM
IMpaBHJIaM; ITOHMMaHHEC OCHOBHBIX IIPHUHIMUIIOB KOAWPOBaHUA

MHGOPMAaLUU Pa3IMYHON IPUPOABI: TEKCTOBOH, rpauuecKoil, ay o

2.4

2.5

VYMeHHe 3aluChiBaTh JOTHYECKHE BBIpAXKCHUS C HUCIOJIB30BAHUEM
JAU3BIOHKINHK, KOHBIOHKIHWU W OTPUIAHHA, OIPCACIATH MCTUHHOCTH
JJOTHYCCKHUX BBIpa)KeHHfI, €CJIM HM3BCCTHBI 3HAUCHUA MHMCTHHHOCTHU
BXOOAIIHUX B HETO NCPEMCHHBIX, CTPOUTH Ta6J'II/IHI>I UCTUHHOCTH JJIsA
JJOTHYCCKUX BLIpa)KeHPIfI; 3alMUCBIBATh JIOTUYCCKUEC BBIPAKCHUA Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue CcocCTaBisiTh, BBINOJIHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QTOPUTMBl  JJI1  YIPaBIECHUS  HUCIOJIHUTEISIMU
(Uepenamka, YepT&KHWUK U Jpyrue); co3daBaTh M OTJIAXKUBATH
porpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, IkonbHbli AnropurMuyeckui  S3bIK),

PCAIM3YIOIHUEC HECIIOKHBIC aJITOPUTMBIL 06pa6OTKI/I YHCJIOBBIX JaHHBIX



2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUEM HUKIIOB U BeTBJ'IeHHfI; YMCHHC p336I/IBaTB 3aga4uu
Ha moJ3agavur, UCIOJIb30BaTh KOHCTAHTBI, ICPECMCHHLIC U BBIPAKCHUA
Pa3INIHbIX THUIIOB (‘II/ICJ'IOBBIX, JIOTNYCCKUX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH Hp@ﬂﬂO)KGHHBIﬁ AJIropuT™, OIpPCACIIATh, KAaKHC
pE3yiabTaTbl BO3MOXHBI IIPU 3aJJAHHOM MHOXCECTBE HCXOAHBIX

3HaYEeHUN

YMeHue 3amucaTb Ha HM3y4aeMOM  S3bIKE IIPOrPaMMHUPOBAHMS
ITOPUTMBI [TPOBEPKHU JAEIMMOCTU OJIHOI'O LEJIOr0 4Yuciaa Ha JpYroe,
NPOBEPKH HATYpPAJIbHOTO YHCJIa HA MPOCTOTY, BBIACICHHUS LU H3
HaTypaJbHOIO YMCJIA, NOUCK MAaKCUMyMOB, MHUHHMYMOB, CYMMBbI

YHCJIOBOM IIOCIEI0BATECIILHOCTH

Bianenue yMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOM CTPYKType
¢aiinoBoit cucteMsl, paboTath ¢ (ailyIoBOi CUCTEMON MEPCOHAIBHOTO
KOMITBIOTEpa C HCIIOJIB30BaHUEM Trpaduueckoro uHTepdelica, a
MMEHHO: CO3/aBaTh, KONMPOBaTh, INE€peMEILaTh, NEPEUMEHOBBIBATH,

yAAJIATh U apXUBUPOBATh (ailiibl U KaTajaoru

BnaneHHe YMCHUSAMHU U HABBIKAMH UCIIOJIB30BaHUS HH(bOpMaIII/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U1 IIOHMCKA, XpPaHCHHA,

00pabOTKH M Tepelaur ¥ aHAIK3a PA3IMIHbBIX BUI0B HH(pOpMaIim

YMmenue BbIOUpaTh CIocod MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuIbl, cXembl, Tpaduku, TuarpaMmbl)
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  INPOrPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

YMenue ¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HH(OpMaIMIo,
UCIIONB3YSl JJIEKTPOHHBIE TaONWIBl A 0oOpabOTKH, aHanmu3a u
BU3yaJIM3allii YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE€ C BBIJICICHUEM
quana3oHa TaONWIbI U YIOPSJAOYMBAaHHEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHUE MPUMEHATHh B AJIEKTPOHHBIX TaOIHIaX (POPMYIIBI
Ui pacy€ToB C  HUCIOJB30BaHHEM  BCTPOEHHBIX  (DYHKIHH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; NCIOIh30BaTh
AIIEKTPOHHBIE TAONUIIBI JJISI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 0bJacTei




HEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA

Kon

OI' 1O UH®OPMATHUKE

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

[{udposast rpaMOTHOCTH

11

1.2

®Daiinel 1 nanku (katayory). [IpuHIUIIEI MOCTpoeHHS (PaNIOBBIX CHCTEM.
[Tomnoe ums daiina (mamku). [Tyte k ¢aiuny (manke). Pabora ¢ daitnamu n
KarajoraMM  CpeJCTBaMH  OINEpPAlMOHHOM  CHCTEMBI:  CO3JaHHE,
KOMUPOBaHUE, MEepEMENICHNUe, TIEpeUMEHOBaHNEe U ynaajcHue (aiioB u
nanok (kataioroB). Tumbl (aitioB. CBoiicTBa (aitioB. DalIOBBIMA

meHekep. [Touck ¢aitnoB cpeacTBaMu ONEpPaMOHHON CUCTEMBI

O0benuHeHNe KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, Beo-
caifr. CTpykTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl.
[Touck wHpOpMaIMKM TO KIIOYEBHIM CJIOBaM W TI0 HU300paKEHHIO.
HocroBepHocTs uHGpoOpManuu, mnoiaydeHHoi u3z Wurepnera. IP-ampeca

y3510B. CeTeBoe XpaHEHHE JaHHBIX

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

JIMCKpeTHOCTh ~ JaHHBIX. BO3MOXHOCTb  ONUCaHMS  HENPEPBIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasur. Momuocts andasButa. J[BomuHbIl andaBurT.
KonnuectBo BCEBO3MOKHBIX CJIOB (KOmOBBIX KOMOUWHAIIUN )
(buKCUpOBaHHOM JUTMHBI B ABOWYHOM aindasure. [IpeodpazoBanue modoro
andasuTa K ABOMYHOMY. KOIMYECTBO Pa3sNUYHBIX CIOB (PHKCHPOBAHHOU
JUINHBI B aJi(haBUTE ONpeAEIEHHON MOIIIHOCTH.

KoaupoBanue cCUMBOJIOB OJJHOTO a(aBUTa ¢ TOMOIIBIO KOJOBBIX CJIOB B
apyroMm andaBuTe, KojaoBas Tabiuua, aekoaupoBaHue. Konupoanue
TekcToB. PaBHOMepHBI kon. HepaBHomepHbiii koa. Kommposka ASCII.
Bocbmubutnaeie koaupoBku. Ilonarue o xoxupoBkax UNICODE.
JlexonupoBaHue COOOLIEHUH C HCIOJNb30BAHUEM pPABHOMEPHOIO H

HepaBHOMEpHOTO koja. HpopMannoHHbIH 00bEM TekcTa

2.2

NudopmaninoHHplii 00BEM JaHHBIX. BUT — MUHUMaNbHas eTUHUIIA
KoJudyecTBa WHGOPMAIMK — ABOWYHBIN pa3psia. EauHUIBI M3MepeHwus
uH(pOPMAIMOHHOTO 00bEMa MaHHBIX. but, OalT, KUI0OaWT, Merabaiirt,
rurabaiir. CKOpoCTh mepeavyn JaHHBIX. EIWHUIBI CKOPOCTH TMepenadu

JaHHBIX

2.3

KonupoBanue mnBera. llgeroBele momenu. Mogens RGB. I'myGuna



2.4

konupoBanus. [lanurpa.
PactpoBoe u BekTopHOE mpeacraBiaeHne nzoopaxenuii. [lukcens. Onenka
MHPOPMALIMOHHOTO 00bEMa TIpaUuecKux JaHHBIX s PAaCTPOBOIO

MU300paKeHUS

Konuposanue 3Byka. PaspsagHocts M yactora 3ammcu. KosmuecTBo
KaHAJIOB 3allMCH.
OneHka KOJMYECTBEHHBIX [1APaMETPOB, CBA3AHHBIX C IPEJCTABIECHUEM U

XpaHEHUEM 3BYKOBBIX (hailioB

2.5

Hemo3uimonHble ¥ TO3WIIMOHHBIC CHUCTEMBbl CcUHCIeHUs. AudaBur.
OcnoBanue. Pazpépuyras popma 3anucu ymucna. [lepeBoa B qecaTHUHYIO
CHUCTEMY YHCEJI, 3alMMUCAHHBIX B APYTHX CUCTEMAaX CUUCIICHUS.

Pumckas cucrema cUuciaeHus

2.6

JlBonyHas cuctema cuucieHus. IlepeBon nensix uucen B npenpenax ot 0
no 1024 B nBOMYHYIO cucTeMy cuucieHus. BocbMmepuuHas cucrema
cuncnenus. [lepeBoa uncen U3 BOCBMEPUYHON CHUCTEMBI B JABOUMYHYIO U
JNECATUUHYI0 cucTeMbl U oOparHo. IlecTHanuarepuyHas cucTeMa
cuncnenus. IlepeBon wumcen u3 IIECTHAAUATEPUUYHOW CHUCTEMBI B
JBOMYHYIO, BOCBMEPHYHYIO M JIECATHYHYIO CHCTEMBI W OOpaTHO.

ApI/I(bMeTI/I‘leCKI/Ie OoIIcpanvu B ,HBOH‘IHOﬁ CHUCTCMC CUUCIICHUA

2.7

Jlornueckue BbICKa3biBaHUS. Jlornyeckue 3Hau€HHs] BbICKa3bIBaHUI.
DneMEeHTapHbIE U COCTaBHbIE BbICKA3bIBaHUs. Jlornueckue onepanuu: «u»
(KOHBIOHKIMS,  JIOTMYECKOE  YMHOXEHME), «WIN»  (AU3BIOHKINA,
JOTMYECKOE CIO0XKEHHue), «He» (Jlormdeckoe otpuuanue). I[Ipuopurer
jgorudeckux — omnepauui.  OmnpeneneHue  UCTUHHOCTH — COCTaBHOTO
BBICKA3bIBAaHUS, €CJIM MU3BECTHBI 3HAUYEHUS! UICTUHHOCTH BXOJSAIIUX B HETO
JJIEMEHTApHBIX BbICKa3biBaHuil. Jlornueckue BelpakeHus. IlpaBuia
3aMMcH JIOTUYeCKUX BbIpakeHUd. [locTpoeHune Tabnull HCTUHHOCTH

JJOTHYCCKHUX BI:Ipa)KCHI/II\/'I

2.8

2.9

Jlornueckne 3aeMeHTh. 3HAKOMCTBO C JIOTMYECKUMU OCHOBAMH
KOMITbIOTEpa

HempepbsiBHBIE © OUCKpEeTHbIE MoneNH. VIMUTAIIMOHHBIE MOJIEIH.
Urposeie Mozenu. OrlleHKa aJeKBaTHOCTU MOJEIH MOAEIUPYEMOMY

O6’beKTy " OeJIisIM MOJCITUPOBAHUA

2.10

Tabanunbie MOACIIH. TaGJII/II_Ia KakK MIpCACTABJIICHUC OTHOIICHUA. bazml

naHHbix. OTOOp B TabnWIle CTPOK, YAOBJICTBOPSIONINX 3aIaHHOMY




YCIIOBUIO

2.11

2.12

I'pad. Bepuiuna, pedpo, myts. OpueHTUPOBaHHbBIE U HEOPUEHTUPOBAHHBIC
rpadel. JlnmuHa (Bec) pebpa. BecoBas matpuna rpada. JnunHa myta Mexay
BepiminHamu rpada. Ilouck ontumansHoro mytu B rpade. Haganphas
BeplIMHa (MCTOYHUK) M KOHEUYHAas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Boruncnenue xoinyecTBa MmyTeil B HaIPaBJIEHHOM alUKJINYECKOM
rpade

HepeBo. Kopenb, BepmmHa (y3ein), juct, pedpo (ayra) nepesa. Beicota
nepeBa. [lommepeBo. IIpumepbl wucnonb3oBaHusi JepeBbeB. llepebop

BAapHUAHTOB C IIOMOIIIBIO ACPEBA

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

3.2

CaoiictBa anroputMa. CriocoObl 3aMucu anroputMa (CIOBECHBIN, B BHUJE
0JIOK-CXEMBI, POTPaMMa).

CocraBiieHHE JITOPUTMOB U MPOrPaMM C HCIIOJIb30BAHMEM BETBIICHHIA,
LIHKJIOB U BCLIOMOTATEJIbHBIX aJITOPUTMOB ISl YIIPABIEHUS UCIIOJIHUTEIEM
(PoGot, Yepenamika, YeptéxHuk u apyrue). BoimonHeHne anropuTMoB

BPYUYHYIO U Ha KOMIIBIOTEPE

S3eik mporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIi
ANTOpUTMUYECKHHA SI3BIK).

Cucrema nporpaMMHpOBaHMS: PEAAKTOP TEKCTa MPOrpaMM, TPAHCIATOD,
OTJIQYUK.

[IepemenHas: Tun, ums, 3Ha4eHue. Llenblie, BEECTBEHHBIE 1 CUMBOJIBHBIE
[IEPEMEHHBIE.

Omneparop npucBauBaHus. ApU(METHUECKHE BBIPAKEHUS U MOPSIOK UX
BblunciaeHus. Onepanyy ¢ LENbIMU YHCIaMH: LIEJIOUYUCIIEHHOE JIEJICHUE,
ocTaToK OT JeneHusd. Bersnenusa. CocTaBHblE yCIOBHUS (3alUCh
JOTMYECKUX BBIPAKEHUM HA M3y4aeMOM S3bIKE IMPOrpaMMHMPOBAHUSA).
Haxoxnenne muanmyma

U MakCUMyMa W3 JIBYX, TPEX M UYETBIpEX uucell. PerieHune kBaapaTHOro
YpaBHEHUs, HMMEIOUIETO BEIIECTBEHHbIE KOpHM. llukim ¢ ycioBuem.
Anroput™m EBKinaa Ans HaXOXISHUS HAWOOJBIIET0 OOIIEro JENUTENs
JIBYX HaTypalbHbIX uucen. Pa3OueHue 3amucu HaTypalbHOrO 4YHCla B
MO3UIMOHHON CHCTEME C OCHOBAaHMEM, MEHBIIMM WIKM paBHbIM 10, Ha
ornenbHble 1UGPHL. Lluka ¢ mnepeMeHHONW. AJNTOpUTMBI MPOBEPKU

ACIIMMOCTHU OAHOTO ICJIOr0 4YHUCila Ha APYTocC, IMPOBCPKHU HATYPAJIbHOI'O



YHclia Ha POCTOTY

3.3

3.4

O6paboTka  CUMBOJBHBIX  JaHHBIX. CHUMBOJIBHBIE  (CTPOKOBEHIC)
nepemenHble. [locumBonbHast oOpaboTrka crpok. I[lomcuér dYacToThI
NIOSIBJICHHSI CMMBOJIAa B CTpPOKe. BcTpoeHHbIe (GyHKIMU IUisi 00pabOTKU
CTPOK

OmnpeznencHre BO3MOXKHBIX PE3yIbTaTOB pabOTHl AJITOPUTMA TPU JTaHHOM
MHOKECTBE BXOJHBIX JIAaHHBIX, OMNPEIEICHHE BO3MOXHBIX BXOIHBIX

JAaHHBIX, IPUBOJAIINX K JAHHOMY PE3YJIbTATy

3.5

TabGnmuunble BeruuHbl (MaccuBbl). OtHOMEpHBIE MaccuBbl. COCTaBICHHE
U OTJIaZKa MPOrpaMM, PEaJH3YIOUINX THIIOBBIE AJTOPUTMBI 00pabOTKU
OTHOMEPHBIX  YHCJOBBIX  MacCMBOB, Ha OJHOM M3  SI3bIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IllkonbHbIit
ANTOpUTMHYECKHI SI3bIK): 3aII0JIHEHHE YUCIIOBOTO MAaCCHBA CIIyYaliHbIMU
YHCIaMH, B COOTBETCTBHHM C (OpPMYyNIOH WO TyTEM BBOJA YHCEN,
HAXOXXJCHUE CYMMBI 3JICMEHTOB MAaCCHBA, JMHCWHBIA MOHMCK 3aJIaHHOTO
3HaYeHHUS B MAacCCHBE, MOACYET AIEMEHTOB MAaCCHBA, YIOBIETBOPSIOIINX
3aJJAHHOMY YCJIOBHIO, HAXOXXJICHHE MHUHHMAJIbHOTO (MaKCHMAJIBHOTO)
anemeHTa maccuBa. CoptupoBka MaccuBa. OOpaboTKa MOTOKA JTaHHBIX:
BBIUMCIICHHE  KOJHMYECTBA, CYMMBI, CpEIHEro  apu(MeTHYecKoro,
MUHHMAaJIbHOTO u MaKCHUMAaJIbHOTO 3HAYCHUS HIIEMEHTOB

MMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIONIUX 3aJAHHOMY YCJIIOBUIO

3.6

Vnpasnenune. Curnan. OOpaTtHas cBs3b. [lomyyeHue CHUTHajJoOB OT
U(pPOBBIX JaTUMKOB (HallpUMep, KacaHMs, PacCTOSHUS, CBETa, 3BYyKa).
[Tpumepbl HcCHONB30BaHMSA NPUHIUNA OOpaTHOW CBSA3M B CHCTEMax
yIpaBiIeHUs] TEXHUYECKUMH YCTPOMCTBAMM € TIOMOIIbIO TaTYMKOB, B TOM

qucCJliC B pO6OTOTeXHI/IKe

HNHdopMaLnoHHbIE TEXHOJIOTHH

4.1

TexcToBble JOKYMEHTHI U UX CTPYKTYpPHBIE 3JI€MEHTHI (CTpaHHIla, ab3aill,
CTpOKa, CIIOBO, CHMBOJI).

TexkcToBBI MpoIeCCOp — HUHCTPYMEHT CO3/aHUS, PEJaKTUPOBAaHUS H
dopmatupoBanus TekctoB. I[IpaBuna Habopa Tekcra. PenaktupoBaHue
tekcra. CpoiictBa cumBoioB. lpudrt. Tunbsr mpudro (pydnensie, c
3aceykamMM, MOHOUIMpUHHBIE). [lodykupHOE M KypCHBHOE HauepTaHHeE.
CpoiicTBa  a03aieB: rpaHulbl, aO3alHBIl  OTCTYyN, HWHTEpBa,

BbIpaABHHUBAHUC. HapaMeTpLI CTpPAaHUIIBI. CruneBoe (I)OpMaTI/IpOBaHI/IC.



4.2

4.3

CtpykTrypupoBaHue HHPOpPMAIMU C TOMOIIBIO CIUCKOB U TaOJMII.
MHoroypoBHeBble cTucKH. [loGaBiieHre TabauIl B TEKCTOBBIE JOKYMEHTHI.
BcraBka u300pakeHMH B TEKCTOBBIE  JOKyMEeHTHL.  OOTekaHHe
M300paXeHU TekcToM. BKiltoueHne B TEKCTOBBIM JTOKYMEHT AMArPAMM,
dbopMyin, HyMepaluu CTpPaHUI], KOJOHTHUTYJIOB, CCBUIOK M JIPYIHX

9JICMCHTOB

PactpoBsie pucynku. VMcnonb3oBanue rpaduueckux MPUMUTHBOB.

Onepauuu peaakTUpoBaHUs TpapuyecKMX OOBEKTOB, B TOM UHUCIE
mudpoBeix (ororpadumii: H3MEHEHHE pa3Mmepa, o0Ope3Ka, IOBOPOT,
oTpaxkeHue, paboTa ¢ oOiacTsMu (BbIIEICHHE, KOMHUPOBAHME, 3alUBKa
[[BETOM), KOPPEKIHsS IBETa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduxa. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CpEACTBAMHU
TEKCTOBOT'O IpoIleccopa WM APYrHX Tporpamm  (IIPUIIOKEHUN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[loaroroBka MynbTuMenuitHbIX mpe3eHTanuil. Cnaiin. JloOGaBieHue Ha
ciaiig Tekcta M u3o0paxkeHuil. Pabora ¢ HECKOJIBKUMM crlaigami.
JlobGaBineHnne Ha crHaili aylIMOBU3YQIbHBIX JIAaHHBIX. AHUMAaIMsL.

l'unepcchuiku

4.4

Tunbl naHHBIX B siuelKax 3JEKTPOHHOM Tabnuipbl. PenaktupoBaHue u
dopmarupoBanue Tabnum. BcrpoeHHble  QyHKIMM Ui TIOMCKA
MakCUMyMa, MHHMMYMa, CYMMBI M CpEIHEro apu(pMeTH4ecKoro.
CoptupoBKa JaHHBIX B BbIIEJIEHHOM auana3one. [locTpoeHue nuarpamm
(rucrorpamMma, KpyroBasi Auarpamma, ToueuHas iuarpamma). Beibop tuma
JMarpaMMBl. [IpeobpaszoBanue bopmyn pu KOIIMPOBAHUMU.

OTHOCHTGJ’IBH&H, a0COJIFOTHASI ¥ CMEIIIaHHAs aapecanusa

4.5

VYcroBHBIE BBIUMCICHHS B JJEKTPOHHBIX Tabnumax. CymMMuUpoBaHUE H
MoACU€T 3HAYCHHH, OTBEUAOIMX 3aJaHHOMY ycioBuio. OOpaboTka
Oonpx HAOOPOB JaHHBIX. UHMCIEHHOE MOJIEIMPOBAHUE B DIIEKTPOHHBIX

TabnuIax




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Undopmaruka, 7 xmacc/ bocoa JILJI., Bocoa A.lIO., AkuuonepHoe
obmectBo «M3marenscTBo «lIpocBerienne»

e Hudopmaruka, 8 kmacc/ bocosa JILJI., bocoBa A.lO., Axunonepnoe
obmectBo «M3marensctBo «lIpocBerienne»

e Hudopmaruka, 9 kmacc / bocosa JIJI., bocoa A.lO., Axunonepnoe
obmectro "N3narenscTBo "IIpocsernienue”

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

e Inpopmaruka 7-9 xmacc. Meroauueckoe mocodbue. Jl.JI.bocora,
A.}O.bocoBa

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETH
HUHTEPHET

https://infourok.ru

http://files.school-collection.edu.ru

https://www.uchportal.ru

https://multiurok.ru

https://nsportal.ru

https://videouroki.ne



https://infourok.ru/
http://files.school-collection.edu.ru/
https://www.uchportal.ru/
https://multiurok.ru/
https://nsportal.ru/
https://videouroki.ne/

