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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Taxxe (enepanpHoOit paboyeil MporpaMMbl BOCIIUTAHUSI.

[Iporpamma 1o wuHMOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIel
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpOBHE, yCTaHABJIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiepKaHue, MPelyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3eiaM U TEMaM.

[Iporpamma 1o mHGOPMATHKE ONIPENEIAET KOJTMICCTBEHHBIC M KAUCCTBEHHBIC
XapaKTEePUCTUKU YU4EOHOro Marepuaia Juisl KaXI0ro roja U3y4eHHs, B TOM YHCIIe
JUISL COJEPKATEIbHOTO HAMNOJHEHUS Pa3sHOTO BHUAA KOHTPOJIS (IMIPOMEKYTOUHOU
aTTeCTalluu o0yuarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCy/1apCTBEHHO UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOpPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YUEOHBIX MPOTPAMM, TEMATUUECKOTO TUTAHUPOBAHUS KypCa YUUTEIIEM.

[ensmMu wu3ydeHuss UHGOPMATUKA HA YpPOBHE OCHOBHOTO  OOIIETO
0o0pa3oBaHuUs SIBJSIOTCS:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUA HAayKU HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOM NPAKTUKHU, 3a CUET Pa3BUTHUS MPEICTaBICHUN 00
uHpOpPMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce Pa3BUTHS JHUYHOCTH,
rocyJlapcTBa, oOOIIECTBa, TOHUMAaHUA POJM WHOOPMAIIMOHHBIX MPOIIECCOB,
WH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHue YCJIOBHH, CIOCOOCTBYIOIIMX PA3BUTHIO AJITOPUTMUYECKOTO
MBIIIUICHUSI KaK HEO0OXOAUMOIO YCIOBUSI MPOQPECCUOHATLHON JEATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyuyaroiierocss pa3OMBaTh CIOXHBIE 3a7ayd Ha 0OoJiee MPOCThiE MOA3aJayH,
CpaBHUBATh HOBBIE 33/1a4M C 3aJ]a4aMU, PEIIEHHBIMHA PAHEE, ONPEACIISATh ark s
JIOCTUKEHUS pe3yJibTaTa U TakK Jajee;

dbopMupoBaHUE U pPa3BUTHUE KOMIETECHIMM oOyyarmmxcss B 00JacTu
WCIIOJIb30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HaHWM, YMEHWW W HaBBIKOB pabOThl C¢ wHOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIIM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaIoIerocs;

BOCIIUTaHUE OTBETCTBEHHOTO M M30UPATEbHOTO OTHOIIEHUS K MH(OpMaLUU
C Y4ETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ pacHpoCTpaHEHUs, CTPEMJICHUS K
MPOJOJDKEHUI0 00pa3oBaHus B 00JlacTh  WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UJATEIIPHON JEATENHPHOCTH C TPUMEHEHHUEM CPEeACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HMHMOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3ydarouieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIaCTH  TPUMEHEHHs]T WHMOPMATHKUA, TMPEXKAEC  BCETO
nH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMANTBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NESATETbHOCTH.

N3yuenne wH(OpMATHKH  OKa3bIBa€T CYIIECTBEHHOE  BIHMSHUE  Ha
dbopMHpOBaHUE MHPOBO33PCHUS] OOYUYAIOIIETOCS, €r0 JKU3HEHHYIO ITO3HIIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAHUS  TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUSI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW NEATETbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHHWM  COBPEMEHHOW  UMBWIM3auuMu.  MHoOrue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOITUMUCS MPHU
U3y4eHUU UHGOPMATHKHU, HAXOT MPUMEHEHUE KaK B paMKax o0pa3oBaTeIbHOTO
mpoliecca MpU HM3YYEHUW JAPYrUX TMPeAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYAIlUsAX, CTAHOBATCS 3HAYMMBIMU JJI1 (POPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YIbTATOB O0YUYCHUS.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmarruka» — chopmMupoBarh y
0OyJaromuXxcs:

MOHUMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIHOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKECHHSI, TPEICTABICHUS 00 WCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(pOopMaTHKHU TTeproia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIIeCTBa;

3HAHMS, YMEHHUS W HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON NEATEIBbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 MH()OPMAITMOHHBIX
TEXHOJIOTHIA, YMEHHS W HaBbIKA (POPMAJM30BAHHOTO OTMHCAHHS ITOCTaBICHHBIX
3amad;

0a3oBbie 3HaHHUS 00 WHGOPMAIMOHHOM MOJECIMPOBAHWU, B TOM YHCIE O
MaTeMaTH4eCKOM MOJICIIUPOBAHUY;

3HaHHE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH JTH
3HAHMS JJI1 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUS W HABBIKM COCTAaBJCHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI;



yMEHUS ¥ HaBbIKU d3(PQGEKTHBHOTO WCIONH30BAHUS OCHOBHBIX THIIOB
MPUKIAIHBIX MPOrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHUSI U WH()OPMAITMOHHBIX
CUCTEM JIJI PEIICHUS C UX MOMOIIBIO MPAKTUYECKUX 3a/ay, BiaJcHUuE 0a30BbIMHU
HOpMaMH HWHQOPMAIMOHHOW HJTHUKM M TIpaBa, OCHOBAMU HH(POPMALMOHHOM
0€30IIaCHOCTH;

yMEHHE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTAThI PEIICHUS MPAKTUICCKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, TPUMEHSTh TOJyYCHHBIE
pe3yIbTaThl B MPAKTHUECKOU JEATEIbHOCTH.

[enu u 3amaun u3ydeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl  OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEPKaHHUS  y4eOHOTro
npeaMeTa B BUE CICAYIOMIMX YEThIPEX TEMAaTUYECKUX PA3ICIIOB:

1 poBasi (PaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha uzydyenue nHpopmaTtuku Ha 6a30BoM ypoBHE oTBoauTcs 102 waca: B 7
kimacce — 34 4daca (1 gac B Hemento), B 8 kimacce — 34 4gaca (1 gac B Hemento), B 9
kiacce — 34 gaca (1 yac B HeJIeINI0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Hugposast rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00padOTKM JaAHHBIX

KoMrmbroTep — yHHUBEpCalbHOE BBIYMCIUTEILHOE YCTPOMCTBO, paboTaroliee
no nporpamme. TUIBI KOMITBIOTEPOB: MEPCOHATBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMIBIOTEPHI, CYTIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTRA.

OcCHOBHBIE KOMIIOHEHThI KOMIIBIOTEpAa W UX Ha3HayeHue. IIpoieccop.
OnepaTuBHasE W JOJTOBPEMEHHAas TMaMsTh. YCTpOWCTBa BBOJAa M BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeICTBa OMOMETPUYECKOM
ayTeHTH(PUKALINH.

Hcropust pa3BUTHS KOMIIBIOTEPOB UM  MPOTPAMMHOIO  OOecredyeHusl.
[Toxonenus: koMmbpOTEpoB. COBpPEMEHHBIE TEHIEHUMU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIBIOTEPHI.

[TapannenbHble BEIYUCICHHUS.

[lepconanbHbiii KOMIIBIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass mamMsITh. JlONTOBpEMEHHAs MaMSTh.
VYerpoiictBa BBoa U BbIBOA. OO0BbEM XpaHUMBIX JAHHBIX (ONEpaTHBHAS MaMSTh
KOMITBIOTEPA, KECTKUM U TBEPJOTEIbHBINA JUCK, MMOCTOSIHHAS NaMSATh cMapT(HOoHA)
Y CKOPOCTb JOCTYIIA JUIsl PA3JINYHBIX BUJIOB HOCUTEIIEH.

TexHrKa 0€30MaCHOCTH U MpaBuja padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmmHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmmHoOe
obecricucHue. CucremHoe IPOTrpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMMm W JaHHBIX. becrmiatHeie U
yCI0BHO-0OecTuiaTHbIe Mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTIeUeHUE.

@aitnbel w1 manku (karanoru). [TpuHIUOB MOCTPOEHUS (ailIOBBIX CHCTEM.
[Tomnoe wums daitna (manku). Ilyte x dainy (manke). Pabora ¢ daitnamu u
KAaTaJIOTaMM CpPEACTBAMU ONEPALMOHHOM CHUCTEMBI: CO3/IaHHE, KOIHWPOBAHUE,
nepeMelieHre, epeuMeHoBanre U yaaieHue ¢GaiaoB U nanok (katajaoron). TUITb
¢aiinos. CoiicTBa (aitsioB. XapakTepHble pa3Mepbl (aillioB pa3IUYHBIX THUIIOB
(cTpaHuIla TEKCTa, AIEKTPOHHAsI KHHTA, (poTorpadusi, 3amuch MECHU, BUICOKIIHII,
MOJITHOMETPaXXHBIA (uibM). ApxuBanusi NaHHBIX. VICMOIB30BaHME MPOTPaMM-
apxuBaropoB. DaitnoBeiii Menemkep. [louck ¢ainoB cpencTBamMu oneparuoOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHl M JIpyTrU€ BPEAOHOCHBIE Mporpammel. [Iporpammer
TSl 3AIIUTHI OT BUPYCOB.

KomnbrorepHsie ceTu



O0benunenne kommnbloTepoB B ceTh. Cerh MHTEpHET. Beb-crpanuia, BeO-
caiit. Ctpyktypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBsie cuctemsr. [lonck
uHQOpMAIIMU TI0 KIIOYEBBIM CJIOBaM U M0 H300pakeHnt0. J|oCTOBEpHOCTH
uHdopmaluu, noayueHnoi u3z Uurepuera.

CoBpeMEHHBIE CEPBUCH UHTEPHET-KOMMYHUKALTUH.

CereBoli ATHKET, 0a30BbIe HOPMBI MH(POPMAITMOHHOW STUKH W TpaBa IpH
pabote B UntepHere. CTpaTeruu 6e3onacHoro nosejacHusi B IntepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMAIUOHHBIE MPOLECCHI

Nudopmarnust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOUN HAYKH.

Nudopmarus kak cBeACHUS, IPEIHA3HAYCHHBIC JIJIST BOCIIPUSATHS YETTOBEKOM,
u uHbopManus Kak JlaHHBIe, KOTOpble MOryT ObITh  00paboTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKkpeTHOCTh TaHHBIX. BO3MOKHOCTh ONKMCAaHMs HEPEPHIBHBIX O0OBEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

NudopmarimoHHbie MPOIECCHl — TPOILIECChl, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHbBIX.

IIpencraBiaenue ungpopmanuu

CumBon. AndaButr. MomuHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andaButoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI()aBUT TEKCTOB HA PYCCKOM
sa3bike. J[Bowunblid andaBut. KoOauyecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHOM JUIMHBI B JBOMYHOM aindasute. [IpeobpasoBanue
moboro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iMyYHbBIX CIOB (DUKCUPOBAHHOU
JUTHBI B alihaBUTE ONPeNeIEHHON MOIITHOCTH.

KonupoBanue CUMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBute, KoJgoBas TabauIa, 1EKOIUPOBAHUE.

JIBomunblii kox. IIpemcraBiieHHe HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JTIBOUYHOM aji(haBuTe.

Nudopmarimonueiii  00EM  JaHHBIX. buUT — MHHUMaIbHas €IMHUIA
KOJInuecTBa HMHQpOpMAIMU — JBOWMYHBIM paspsia. EnuHuibel  u3MmepeHus
nHpopMarimoHHOro o0bEéMa JaHHbIX. buT, 0aiiT, KuI00aT, MeradaiT, ruradaiT.

CkopocTh nepenadn JaHHbIX. ENMHUIBI CKOPOCTH NEPEIaun JaHHbIX.

KomupoBanne TtekctoB. PaBHOMepHBI KOA. HepaBHOMEpHBIM  KOZ.
KomupoBka ASCII. BocbmuOuthbie koaupoBku. [loHATHe 0 KOAMpPOBKAx
UNICODE. [exkonupoBaHue COOOIICHUN C HCIOJb30BAHUEM PAaBHOMEPHOIO U
HepaBHOMEpPHOTO Kojia. Mubopmarmonnsiit 00bEM TEKCTA.

Hckaxxenne nadopmaiuu mpu nepeaade.

OO6mee mpencraBieHue O MU(PPOBOM TMPEACTABICHUU AyJUOBU3YAIbHBIX H
JIPYTUX HEMPEPHIBHBIX JIAHHBIX.



KogupoBanne uBera. LlBetoBeie wmozenu. Mogens RGB. I'myOuna
koaupoBaHnus. [lamurpa.

PactpoBoe 1 BekTOopHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Ouenka
nH(OPMAIMOHHOTO 00bEMa rpadMuecKuX JaHHBIX JJI PACTPOBOTO N300paKEHHUS.

Konuposanne 3Byka. Pa3zpsanHocts u yactoTa 3anucu. KoinuecTBo kaHaioB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManuoHHbIE TEXHOJIOTHH

TexkcTOBbIE JOKYMEHTbI

TexcToBBIE JOKYMEHTHI M UX CTPYKTYpPHBIE 3JE€MEHTHI (CTpaHHIla, ad3ail,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBbII mpoLeccop — HHCTPYMEHT CO3[JaHUs, PENAKTUPOBAHMUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMBojioB. [pudrt. Tunsl mpudtoB (pyOieHsle, C 3acedykamw,
MoHowmMpuHHbIe). [lomyx)upHoe U KypcuBHOe Hauyepranue. CBOMCTBa a03alleB:
TpaHMIIbI, a03alHbIA OTCTYN, UHTEpBaJ, BbIpaBHUBaHME. [lapameTpbl cTpaHUIBL.
CruneBoe (hopMaTHpOBaHUE.

CrpykrypupoBaHue HMHPOpPMAIMM C [OMOIIBIO CIHCKOB M  TaOJuL.
MHoroypoBHeBbI€ CITUCKH. [[oOaBieHne TaOnuI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxeHuil B TEKCTOBbIE JOKyMEHThL. OOTeKkaHuE M300pakeHHI
TEKCTOM. BKitoueHne B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHoOCcoB. I 0J10COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcra. KommbrorepHbiii nepeBoa. Mcnonb3oBaHue
cepBucoB MHTepHeTa 1151 00pabOTKU TEKCTA.

Komnbrorepuas rpagpuka

3HaKOMCTBO C TpapuUeCKUMH pelJakTopaMu. PacTpoBble PHCYHKH.
Hcnonb3zoBanue rpauueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpad@uuecKux 0ObEKTOB, B TOM UHCIIE UPPOBBIX
dbotorpaduii: u3MeHeHue paszMepa, oOpe3Ka, MOBOPOT, OTpaxkeHue, padbora c
oOnactaMu (BBIJIEICHHE, KOMMPOBAaHUE, 3aJlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTH.

BekropHas rpaguka. Co3mgaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpElICTBAaMH TEKCTOBOTO MPOLECCOpa WM JAPYTHX HOporpamm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTHMeAUAHBbIC NIPE3eHTALUN

[ToaroToBka MynbTUMeUAHBIX Tipe3eHTanuid. Cnaiin. JloGaBneHnue Ha ciaia
TeKCTa U u3o0paxeHui. Pabora ¢ HECKOJIBKUMHU ClIaiiamMHu.



JloGaBnenne Ha  claiil = ayAMOBU3YalbHBIX  JIaHHBIX.  AHUMAIMS.
['unepccpuiky.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl CHHCICHUS

Hemno3unmoHHble W MO3UIMOHHBIE CUCTEMBbI  CUMCIECHUA. AJ]aBur.
OcnoBanue. Pa3BépryTas popma 3anucu yucna. [lepeBoa B JECATUUHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cucrtema curciieHus..

JBonuHas cucrema cuncienus. [lepeBon nensix yucen B npexaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIEHHMSA. BocbMepuuHas cuCTEMa CUHCIICHMUS.
[IepeBon uncen u3 BOCbMEPUYHOW CUCTEMBI B IBOMYHYIO U JIECITUYHYIO CUCTEMBI
u oOpatHo. IllectHaamarepuunas cucreMa cuucieHus. llepeBon wyucen wu3
HIECTHAAUATEPUYHON CHUCTEMBI B JIBOMYHYI0, BOCBMEPUYHYIK) U JECATHYHYIO
CUCTEMBI U 0OpATHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMeHTbl MATEeMAaTHYEeCKOM JIOTUKHU

Jlornueckue BpICKa3biBaHus. Jlornueckue 3HAYEHUsI  BBICKA3bIBaHUM.
DOneMeHTapHble W COCTaBHBIE BBICKA3bIBaHUs. JlorMueckue omnepauuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHUE), «UIN» (IU3BIOHKIIMS, JOTHYECKOEe
CIIOXKEHUE), «He» (Jlorhyeckoe oTpuuanue). [Ipuopurer moruyeckux ornepanuil.
OrnpenesieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HEro0 JJIEMEHTAPHBIX BbICKa3bIlBaHUM. Jlornueckue
BbIpakeHus. [lpaBuia 3amucu jormdeckux BoipakeHui. I[locTpoenue Ttabmuiy
MCTUHHOCTH JIOTUYECKUX BBIPAKCHUMU.

Jlornueckune 3neMEHTHI. 3HAKOMCTBO C JIOTUMECKHUMH OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI ¥ IPOrPAMMMPOBAHME

HcnosiHuTe M M AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKUMHU

[lonarne anroputma. MCNOTHUTENW aIrOpuTMOB. AJNTOPUTM Kak IUIaH
YIIPABIICHUS] UCTIOJIHUTEJIEM.

CgoiicTtBa anroputma. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BUJIE
OJIOK-CXEMBI, TPOTpaMma).

AJroputTMuYecKre KOHCTpYKUMH. KOHCTpyKuHMs «clieoBaHue». JIMHEHBIM
anroput™.  OrpaHM4eHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEyCMOTPETh 3aBUCUMOCTh MOCJIEA0BATEIIbHOCTH BBITIOJHIEMBIX JIEUCTBUI OT
WCXOJHBIX JaHHBIX.



KoHcTpyKkiust «BETBICHUEY: MONHAS W HemoiHas (GopMbl. BeimomHeHue u
HEBBINOJHEHUE YCJIOBUS (MCTUHHOCTH W JIO)KHOCTh BbICKasbiBaHusi). [IpocTeie u
COCTABHbBIE YCIIOBHS.

KoHCTpyKIusi «MOBTOPEHMS»: IUKIIBI C 3aJaHHBIM YHCIIOM IMOBTOPEHHM, C
YCJIOBHEM BBITIOJIHEHUS, C IEPEMEHHOMN ITUKJIA.

PazpaboTtka s hopmManmbHOTO HMCHOJHUTENS aIrOpPUTMa, MPHUBOJIAIIETO K
TpeOyeMoMy pe3yabTaTy MpPH KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX ~QJTOPUTMOB C HCIOJIB30BAaHUEM IIMKJIOB MW BETBICHUN IS
ynpaBieHus: (GopManbHBIMU HMCIHOJHUTENSIMU, TakuMu kak Pobot, Yepenarmika,
UeptéxHuk. BpimogHeHne aiaropuTMoOB BPYYHYIHO M Ha  KOMIIBIOTEpE.
CHUHTaKCHYECKHE U JTIOTHUECKUE OITMOKU. OTKa3bI.

SA3bIK NpOrpaMMHpPOBAHUS

Azpik nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIkonbHbIii
AJITOpUTMUYECKHI S3BIK).

Cucrema mnporpaMMHUpPOBAHMS: PEAAKTOp TEKCTa IPOrpaMm, TPAHCIATOP,
OTJIAYHUK.

[lepemennasi: Tun, umsi, 3HaueHue. Llenbie, BEIIECTBEHHbIE U CUMBOJIbHBIC
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUYECKUE BBIPAKEHUS U TOPSIOK HUX
BbruMciieHus. Onepanuu ¢ UEIbIMH YUCIAMU: LIEJIOYHCIEHHOE JIEJIEHUE, OCTAaTOK
OT JICJICHHS.

BerBnenus. CocTaBHBIE YCJIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4aeMOM SI3bIKE MporpaMMupoBanusi). HaxoxxJeHne MUHHMyMa U MakCUMyMa
U3 JIBYX, TPEX U YETBHIPEX uucell. PeleHne KBagpaTHOTO YPaBHEHUS, UMEIOIIETO
BEILIECTBEHHBIC KOPHHU.

JuanoroBass oTJagKa NPOrpaMM: IOIIATOBOE BBINOJHEHUE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKK OCTAaHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBKiMma s HaX0XIEHHUS HaWOOJBIIETO
oOLIero JeiauTens ABYX HATypallbHbIX uHcelsl. PazOueHue 3amucu HaTypajibHOro
YHClIa B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
OTJIeIbHBIE HU(PHI.

[{ukn ¢ nmepeMeHHOW. AJTOPUTMBI MPOBEPKU JEIMMOCTH OJHOTO ILIEJIOro
qucia Ha Apyroe, MpOBEPKU HATYpAIbHOTO YKCIIA HA MIPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Ilomcy€r 4YacToThl MOSIBIEHUS CHUMBOJA B
cTpoke. BcTpoennbie pyHKIMM A1t 00pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB



Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl aJrOpuTMa MpPU JAHHOM
MHOXKECTBE BXOJHBIX [aHHBIX, OIPENEIICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TaHHOMY PE3YJIbTaTy.

9 KJIACC

udposasi rpaMOTHOCTDH

I'nobanbHas cetb UHTEPHET U cTpaTeruu 0€30MacHOr0 NOBEACHUS B Hel

['nobanwHas cetb UntepHet. [P-anpeca y3noB. CeTeBoe XpaHEHHUE JAHHBIX.
MeToapl HHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MelieHnsi HOBOM HH(opManuu B
WNurtepHere. bonbiiue naHHble (MHTEPHET-IAaHHbIE, B YacCTHOCTH JaHHbBIC
COLIMAJIBHBIX CETel).

[Tonsitue 00 MHPOPMALMOHHON O€30MACHOCTU. YTPO3bl MHPOPMALMOHHOU
0e30MmacHOCTH TIpU paboTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBmwia Oe3omacHOW ayTeHTUPUKAIMU. 3aldTa JUYHOM HHpOpMaIuu B
WNurepnere. bezonacHele crpaternu noseneHus B MHrepHete. [Ipenynpexnenue
BOBJICUCHUSI B JIECTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOW AaKTHMBHOCTHU
(knOepOyIUTMHT, PUIIMHT U APYTUe POPMBI).

PabGora B nH(OPMALIHOHHOM IPOCTPAHCTBE

Bune! nesrenpHocTn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBUCHI (TOYTOBast CIyk0a, BUACO-KOH(PEPEHII-CBA3b U JPYTUE), CIHPaBOUYHBIC
ciy’)kObl  (KapTbl, paclMcaHus U Jpyrue), IOUCKOBBIE CIIy>KObI, CIIy>KOBbI
OOHOBJIEHUS TPOrPAMMHOrO oOOecredyeHus: Hu Japyrue ciykO0bl. CepBHUCHI
rocyAapcTBeHHbIX ycinyr. O0nauHble XpaHWIUIIA JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKYMEeHTOB (oHiaitH-oducsl). [Iporpammuoe obecrieueHne kak BeO-
CepBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaHUuecKUe PeJaKkTOphl, CpPeabl pa3padOTKU
porpamm.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mogens. 3anaum, pemaeMble ¢ NOMOLIbI0 MoaenrpoBanus. Kiaccupukauuu
Mozeneld.  MarepuanbHble  (HATypHble) ¥ WHGOPMAIMOHHBIE  MOJICIIH.
HenpepeiBHBIE M auckpeTHble Moaenu. HWmurtanmonHele Mmonenu. Hrpossie
Mozaenu. OneHka aJeKBaTHOCTH MOJENTU MOJIETUPYEMOMY OOBEKTY U LEISIM
MOJIEJIMPOBAHUS.

Tabnuunbie mogenu. Tabauia kak NpeacTaBlIeHUe OTHOIICHHUS.

ba3sl mannpix. OTOOp B TabmuIEe CTPOK, YAOBIETBOPSIOIIMX 3aJaHHOMY
YCJIOBHIO.

['pad. Bepmmna, pedpo, myTs. OpHEHTUPOBAHHBIE U HEOPUEHTUPOBAHHbBIC
rpadel. Jlnmuna (Bec) peOpa. BecoBas marpuna rtpada. JnmuHa mytH Mexmy
BepmmHamu rpada. [louck omrumanbHoro mytu B rpade. HauanpHas BepiimHa



(MCTOYHUWK) U KOHEYHAs! BEpIIMHA (CTOK) B OpPHEHTHPOBAHHOM Tpade. Beruncnenne
KOJIMYECTBA IMMyTEH B HAIIPABJICHHOM aIMKJINYECKOM rpade.

HepeBo. Kopenb, BepminnHa (y3en), JUCT, peOpo (myra) nmepeBa. BricoTa
nepesa. [lognepeBo. IIpumepsl ucnonb3oBanus jaepeBbeB. [lepebop BapuaHTOB ¢
ITOMOIIBIO JIEpEBA.

[londaTrie MaTeMaTHYECKOM MOJEIM. 3ajaud, peuiaeMbleé C MOMOIUIBIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOI0) MOAENUpoBaHus. OTIMYME MaTEMAaTUYECKON
MOJIEId OT HATypHOW MOJEIM U OT CJIOBECHOro (JIUTEpaTypHOTO) OMHCAHUS
0o0BEeKTAa.

OTanbel KOMIIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4yd, IMOCTPOEHUE
MaTeMaTUYECKOW MOJIEIH, MPOrpaMMHasl peaau3aliusi, TECTUPOBAHUE, TPOBEICHUE
KOMIIBIOTEPHOT'0 SKCIIEPUMEHTA, aHAJIU3 €r0 pe3yJIbTaTOB, YTOUHEHHUE MOJICIIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Pa3pa0orka ajiropuTMoB M IpPOrpamMm

Pa3buenue 3amaun Ha noa3agauu. CocTaBieHUE AJITOPUTMOB U MPOTPaMM C
WCIIOJB30BaHUEM BETBJIICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIst
yIpaBiieHUs] UcnojiHuTeseM PoOOT Wi ApyruMHU HCHIOTHUTEISIMH, TaKUMU Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa MPOrpaMM, pPeaU3yIOUIUX TUIIOBBIE aJITOPUTMBI OOPAOOTKHA OJTHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, HIIkoabHBIA ANTOPUTMUYECKUN S3BIK): 3aII0JTHEHUE YUCIIOBOIO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJA
4yuCesl, HaXOXKJIECHUE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEWHBIM MOHWCK 3aJaHHOTO
3HAQYeHUs] B MacCHBe, TOJACYET DJIEMEHTOB MAacCHBa, YIOBJICTBOPSIONMIUX
3aIaHHOMY YCJIOBUIO, HAXOXXJICHHUE MHUHUMAJIBHOTO (MaKCHUMaJIbHOTO) AJIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYMCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOr0, MHUHHMAJIBHOTO W MaKCUMaJIbHOTO 3HAUYCHUSI DJIEMEHTOB
MOCJIEA0BATEILHOCTH, YI0BJICTBOPSIONINX 3aJTAHHOMY YCJIOBHIO.

YupasJienue

VYmupasnenue. Curnan. O6patHas cBs3b. [lomyuenue cUrHamoB oT UGPOBBIX
JTATYMKOB (KacaHus, pacCTOSHHS, CBEeTa, 3Byka U japyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3M B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPOHCTBAMU C TIOMOIIBI JAaTYUKOB, B TOM 4YHCJIE B
POOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YMPABICHUS JBUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE



yYIPaBJIEHHE OTOIUIEHUEM JOMa, ABTOHOMHAs CUCTEMA yNPABIICHUS TPAHCIIOPTHBIM
CPEJICTBOM U APYTIHE CUCTEMBI).

HNupopMmaniuoHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0IUIbI

[TonsiTve 00 3M€KTPOHHBIX Tabauuax. TUIBI JaHHBIX B STYEHKaX IEKTPOHHOU
tabnuiel. PenaktupoBanue u (opmarupoBanue tadnuil. BceTpoeHHble QyHKINN
JUIS TIOUCKAa MakKCHUMyMa, MHHHMYyMa, CYMMBI M CPEIHEro apupMeTHUECKOro.
CoptupoBKa JaHHBIX B BbIEJIEHHOM auamnas3oHe. [locTpoenue auarpamm
(rucTorpamMma, Kpyroeas JAuarpamMma, TOYedHas avarpaMma). Bpeibop Tuna
JarpamMMmBl.

[IpeoOpazoBanue dopmyn mpu KonupoBaHUU. OTHOCUTENbHAS, a0COTIOTHAS
Y CMEUIaHHas aJpecarus.

VYCOBHBIE BBIYUCIEHUST B AJEKTPOHHBIX Tabnuuax. CymMMHpoBaHHE U
noJCcYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBui0. OOpaboTka OOJBIIMX
Ha0OpOB AaHHBIX. YUCIIEHHOE MOACIIUPOBAHUE B ANEKTPOHHBIX TaOIHIIaX.

NudopMannoHHbIe TEXHOJOTHMH B COBPEMEHHOM 001IeCTBe

Posib MH(pOPMAITMOHHBIX TEXHOJIOTUHN B Pa3BUTHH SKOHOMUKH MUpA, CTPaHbI,
peruona. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBa3anubie ¢ MHGOPMATUKON U HHDOPMALIMOHHBIMU TEXHOJIOTUSMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOECIEUYeHUsl, CHEUUATUCT [0
aHaJIM3y JAaHHBIX, CACTEMHBII aIMUHUCTPATOP.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIETO
OBPA30OBAHUA

Nzyuyenne wuHbOpMAaTHKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HAIpaBJICHO HA JIOCTIKEHHE OOYYaIOIIMMUCS JHUYHOCTHBIX, METANpPEeIMETHBIX U
IPEIMETHBIX Pe3yJIbTaTOB OCBOCHHS COJIEpKaHHsI yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPABJICHHOCTh HA pEIICHHE 3aJad
BOCIIMTAHUs, Pa3BUTHS W COLMAIU3ALMHM OOYYAIOIIMXCS CPEICTBAMH Y4E€OHOTO
npeamMera.

B pesynpraTte usydyeHus MHGOPMATHKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyuaromierocs OyayT coOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ynbTaThl B YaCTH:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOE OTHOUIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY H
HAy4YHOMY HACJIeJIMI0, TOHUMaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B JKU3HU
COBPEMEHHOI'0 O0OIlEeCTBa, BJIAJEHUE JOCTOBEPHOW MH(MOpMAIMENd O MEpPenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTd UHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
udpoBoil TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OpUEHTAIUsI HA MOPAJIbHBIC IIEHHOCTU U HOPMBI B CUTYAIIUSX HPABCTBEHHOI'O
BbIOOpA, TOTOBHOCTh OLIEHUBATH CBOE MOBEACHUE U MOCTYNKHU, a TAKKE MOBEJICHUE
Y MOCTYIKU APYTUX JIOJAEH C MO3ULMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEICTBUM IOCTYNKOB, AaKTUBHOE HENPUATHE ACOLMAIBHBIX
MOCTYNKOB, B TOM uuciie B UHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHWH B KOJUIGKTHBE, B TOM 4YHCJIE€ B COIHMAIBHBIX COOOIIECTBAX,
COOJIOJIeHNE TIpaBWJI OE30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
MOBEJACHUS B HHTEPHET-Cpelie, TOTOBHOCTh K pa3HOOOpPa3HOM COBMECTHOM
JIEATEIBHOCTH TPU BBIMIOJHEHUM Y4YEOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHWIO W B3aWMOIIOMOIIU B
mpoliecce 3ToN y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE TIOBEACHHUE U
MOCTYNKA CBOUX TOBApHIIEH C TMO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCJIEICTBUNA MOCTYNKOB;

4) HeHHOCTEed HAYYHOTI'O MO3HAHUA:



c(OpMUPOBAHHOCTh MHPOBO33PEHUECKHUX MpPEACTaBICHU 00 mH(pOopMaluu,
UH(GOPMAITMOHHBIX nporeccax U UH(GOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKd M OOIIECTBEHHOMN
IPAKTUKU U COCTABIIAIOIIMX 0a30BYI0 OCHOBY JUIsl IOHUMAHUS CYIIIHOCTH HAYyYHOMH
KapTUHBI MUPA;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CamM000pa30BaHUIO, OCO3HAHHOMY BBHIOOPY HANpaBICHHOCTH H
ypOBHS 00yuY€eHUs B JAJbHEHIIEM;

OBJIAZICHUE OCHOBHBIMM HAaBbIKAMHU HCCJIEA0BATEIbCKON JESTEIBbHOCTH,
YCTAaHOBKA HA OCMBICJIEHUE OIBITA, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIEHCTBOBATh MYTH JOCTHKEHHSI WHIWBHIYAJIbHOTO W KOJUIEKTHBHOIO
0JIaronoayyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4YEOHBIMU TEKCTaMM, CIPAaBOYHOM JHUTEpaTypoH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DPOPMALMOHHBIX TEXHOJOTWH, a TaKKE€ YMEHUS
CaMOCTOATENILHO ONPEAENATh €I CBOET0 O0YyYEHHUsI, CTABUTh U (OPMYIUPOBATH
JUIsl ce0sl HOBBIE 3aJauM B yu€Oe M IO3HABATENbHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U MIHTEPECHI CBOEH MM03HABATEIBHOM I€ATEIbHOCTH;

5) dopmupoBaHus KYJIbTYPHbI 310POBbS:

OCO3HAHWE IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO, YCTAaHOBKa Ha 3JI0pOBBIM 00pa3 JKW3HU, B TOM YHCIE U 3a CYET
OCBOEHHUSI U CcOOMoJeHUsl TpeOoBaHMI Oe€30MacHOM HSKCIUTyaTallud CpEACTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

WHTEpEC K TMPAKTUYECKOMY u3yueHHuro mnpodeccuit u Tpyna B cdepax
npodeccuoHaNTbHON NEATEIIBHOCTH, CBSI3aHHBIX c MH(pOpMaATUKOH,
IPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMM TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha
JOCTHKEHUSIX HayKH MH(POPMATUKU U HAYYHO-TEXHUUYECKOTO MTPOrpecca;

OCO3HAHHBIA BBIOOp W  MOCTPOECHUWE HWHIUBUIYAIbHOW  TPaeKTOPHUHU
o0pa30BaHUs W IKU3HEHHBIX IUIAHOB C YUY€TOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOsieM U MyTell ux
peuieHusi, B TOM 4YHCIE C Y4YE€TOM BO3MOXKHOCTEH HWH(DOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH;

8) ajanTanuu o0y4arouerocsi K M3MeHsIIOIUMCS YCJI0BUAM COLUATbHOM
U IPUPOJIHOM Cpelbl:

OCBOEHHE OOYYaIOIIMMHUCSA COLMAIBHOIO OIBITa, OCHOBHBIX COLIMAJIBHBIX
poJiel, COOTBETCTBYIOIIMX BEAYIIEH NESITeIbHOCTH BO3pacTa, HOPM U MPaBUII



OOIIIECTBEHHOTO NOBeIeHNs, (POPM COLMAILHOM KU3HU B IPYINax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIIbHOM IIPOCTPAHCTBE.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTPaXalOT  OBJAJCHHE  YHHUBEPCAIbHBIMH  y4e€OHBIMU  JIEHCTBUSIMU  —
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

yMEHUE ONpENeNsaTh TMOHATHSA, CO37aBaTh OOOOIIEHUS, YCTaHABIMBATH
aHAJIOTUM, KJIACCU(PUIIMPOBATh, CaMOCTOSITEILHO BBIOUpPATh OCHOBAaHUA U
KpUTEpUH I KJIacCU(UKAIIMY, yCTaHABIUBATh MPUUMHHO-CJIIEACTBCHHBIC CBS3H,
CTPOUTH JIOTMYECKHUE PACCYXKIEHUS, JelaTh YMO3aKIIOYeHUs (MHIYKTHUBHBIE,
JeTyKTUBHBIE U TIO AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHSATh U MPEOOpPa3OBbHIBATh 3HAKH U CHUMBOJIBI,
MOJICJIH ¥ CXEMBI JIJIsl PEIICHUs YICOHBIX U MTO3HABATEIIbHBIX 33J1a4;

CaMOCTOSITeJILHO BBIOMpPATh CIOCOO pelieHus: ydeOHOW 3ajauu (CpaBHMBATH
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpATh HamboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/IbCKHe AeiCTBUSA:

bopMyIHpOBaTh BONPOCH, (DUKCHUPYIOIIHUE pa3pblB MEXAY pealbHBIM U
JKeJIaTeIbHBIM COCTOSHUEM CUTYyaIlui, 00bEKTa, U CAMOCTOSTEILHO YCTaHABIMBATh
HCKOMOE M JIaHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMALIHIO, MOJTYYECHHYIO
B XO0JI€ UCCJICJIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJbHEUIIIeEe Pa3BUTHE MPOIECCOB, COOBITUN H
MX TIOCIICJICTBUA B AQHAJIOTUYHBIX WJIM CXOIHBIX CUTyallMsX, a TAKXKE BbIJIBUTaTh
MPEANOJIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmaunmeii:

BBIABIIATE AeUIUT WHOOPMAIUM, TaHHBIX, HEOOXOAUMBIX IJIsS pPeUICHUS
MMOCTaBJICHHOM 3aJ1a4H;

MPUMEHATH PA3JIMYHBIE METOAbl, HHCTPYMEHTBHI M 3alpOChl MPU TMOUCKE U
orbope mH(OpPMaMK WIM JTaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJI0KEHHOM
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HMHTEPIPETHPOBATH
HH(pOpMAINIO Pa3IMUYHBIX BUIOB U (DOPM IIPEACTABIICHHUS;

CaMOCTOSITETbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpEICTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JTuarpaMMamu, MHOW Tpadukoil 1 nX KOMOMHAITUSIMU;



OLICHMBATh HAAEKHOCTh HH(OPMALMK 1O KPUTEPHSIM, MPEII0KEHHBIM
YUUTENEM U CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO;
3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHMKaTHBHbIE YHUBeEPCAJIbHbIE YueOHbIEe AeiCTBUSA

Oo01enue:

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU JAPYrUX YYaCTHUKOB AHAIIOra,
OOHapy>KUBaTh Pa3IMYUE U CXOJCTBO MO3UIIUIA;

nyOJMYHO MPEACTABIATh PE3YJIbTAThl BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaAT BBICTYIUIGHHS C YYETOM 3amad
MPE3EHTAllMd U OCOOCHHOCTEW ayAUTOPUU M B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIE U TMCbMEHHBIE TEKCTHI C UCTIOIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas 1eITeJILHOCTD (COTPYIHUYECTBO):

MOHMMATh M KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl MPU PEIICHUM KOHKPETHOM NpoOJeMbl, B TOM YHUCIE MPU CO3JAaHUU
UH(OPMAIITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JNOCTHKEHUIO: PaclpeieisiTh PO, JOTOBApUBATHCS, 00CYKIaTh
MIPOILIECC U PE3YJIHTAT COBMECTHOM PabOTHI;

BBHITIOJIHATh CBOIO 4YacTh paboThl ¢ WMHMOpMmaiued win UHPOPMAIMOHHBIM
MPOAYKTOM, JOCTUTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY HANpPaBJICHUIO U
KOOPAUHUPYS CBOU ACHUCTBUS C APYTUMU YIC€HAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B 001U HHPOPMAITMOHHBIN TPOIYKT MO
KpUTEPUSIM, CaMOCTOSITEIILHO chopMyITUPOBAHHBIM y4aCTHUKaAMHU
B3aUMOJICUCTBUS;

CpaBHUBATh pE3YyJbTaThl C HWCXOJHOW 3ajadeld W BKJIaJ KaXKJIOro YJieHa
KOMaH/Abl B JIOCTMXKEHHME PE3yJIbTaTOB, pa3AeisiTh cpepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIEpe ] TPYIIION.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH B JKU3HEHHBIX M YUEOHBIX CUTYyallUAX MpoOJieMbl, TpeOyromme
pelIeHus;

OPUEHTUPOBATbCA B PA3NIMYHBIX MOAXOJAaX K MPUHATHIO PEIICHUM
(MHAMBUAYAJTbHOE MPUHATHE PELICHUM, IPUHATHE PEIICHUI B TPYIINE);

CaMOCTOATENILHO COCTABJIATh AJTOPUTM pEUIeHUs 3adaud (WM ero 4acTh),
BBIOMPATh CIIOCOO perieHus: y4eOHOU 3a7aun ¢ YY4ETOM UMEIOIIUXCS PECypPCoB U



COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpeaJiaraéMble BapUAHTHI
peLIeHN;

COCTaBIISATh IUIAH JEUCTBUU (IJIaH pealu3ald HAaMEUEHHOr0 ajropurMa
pelieHust), KOppPeKTUPOBaTh IPEIJIOKEHHBIA alTOPUTM C YYETOM TOTyUYEHUS
HOBBIX 3HaHHM 00 M3y4aeMOM OOBEKTE;

Jenath BBIOOP B YCIOBUAX MPOTUBOPEYMBOM WHpoOpMammu # OpaTh
OTBETCTBEHHOCTb 3a PEILICHHUE.

CaMokoOHTpOJb (peduiexcus):

BJIQJIETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U PeDIICKCUU;

JlaBaTh OLICHKY CUTYyallud U IpeajiaraTh IJlaH €€ U3MECHCHUS,

YUYUTHIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh
NpU pEIICHUH Y4yeOHOM 3ajaud, aJanTUpPOBaTh pEHICHUE K MEHSIOMMUMCS
00CTOSATEIECTBAM;

OOBSCHATh  MPUYMHBI  JIOCTHXKEHUS  (HEIOCTH)KEHHS]))  PE3ysIbTaToOB
MH(POPMAITMOHHON JeATEeNbHOCTH, AaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MIPOU3OIEAIICH CUTYyaIUK;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIINXCS CUTYaIlUH, YCTAHOBIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

IMOUMOHAJIbHBIA HHTEJJIEKT:

CTaBUTh C€OS1 HA MECTO JPYroro 4eJioBeKa, MOHUMATh MOTUBBI U HAMEPEHUS
JIPYroro.

IlpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIUPOBATH BCE BOKPYT JAXKE B YCIOBUSIX
OTKPBITOTO A0CTYyTA K JIF0OBIM 00bEMaM UH(POPMALIMH.

INPEAMETHBIE PE3YJIBTATBI

K koHumy oOyuenuss B 7 kJjacce y oOydaromierocss OyayT c(opMupoBaHbI
CJIEYIOIINE YMEHHUS:

HOSICHATD Ha npumMepax CMBICIT MOHATUI «uHpOpMaIUDY,
«uH(OPMALIMOHHBIA  mpolecc», «o0paboTka  MHPOpMAIIMKY),  «XPAHECHHE
uHpOpMaIuny, «repeaada HHPOpMaITUN»;

KOAMPOBaTh M JEKOAMPOBATH COOOILIEHUS MO 3aJaHHBIM I[paBUIIAM,
JEMOHCTPUPOBATh MOHUMaHNE OCHOBHBIX IMPHUHIIUIIOB KOJWPOBAHMS WH(OPMALIUN
pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHMBATh JJIMHBI COOOIICHHI, 3aMMCaHHBIX B Pa3IUYHBIX andaBUTaXx,
OTIEPUPOBATh €IWHUIIAMH HM3MEPEHUsT WHPOPMAIMOHHOTO O00BEMAa U CKOPOCTH
nepeaaun JaHHbIX;



OLICHMBAaTh W CPaBHMUBATh pa3Mephbl TEKCTOBBIX, IpapUUECKUX, 3BYKOBBIX
¢aitnoB u Buaeoaitos;

IPUBOJUTH MPUMEPBl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M Mepeaadu
uH(pOpMallii, CPAaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTHKY;

BBIJIETISITh OCHOBHBIE ATalbl B UCTOPUM U MOHUMATh TEHIECHLUU Pa3BUTHUS
KOMITBIOTEPOB U MTPOTrPaMMHOT0 00ECIIEYEHUS;

MOJTy4aTh U UCHIOIB30BaTh HH(GOPMAIIUIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMIIBIOTEPAa U €ro OCHOBHBIX 3JIEMEHTaxX (IPOLECCOp, ONEpaTUBHAs MaMSATh,
JOJITOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOJA-BbIBOA);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJauyaMi, PEUIaéMbIMU C €ro
MIOMOILIBIO;

OPUEHTHPOBATHCSI B HEPAPXUUECKON CTPYKType (ailioBoi  CHUCTEMBbI
(3amuchIBaTh mojHOEe WMA (haiina (kaTtayiora), myTh K ¢ainy (karajory) To
UMEIOLIEMYCsl ONMCAaHMIO (alIoBOM CTPYKTYphl HEKOTOPOTO MH(POPMAIMOHHOTO
HOCHUTETIS);

pabotate C (ailloBOM CHUCTEMOM TMEPCOHATBLHOIO KOMIIBIOTEpAa C
UCITI0JIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3[aBaTh, KOIKUPOBATh,
nepeMenaTh, IepeuMEHOBBIBATh, YAAIAT U apXUBHPOBaTh (ailibl U KaTaJoru,
UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTPAMMY;

IPEACTABIIATh PE3YJIBTATHI CBOCH AESITENBHOCTU B BUJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3CHTALIUN;

uckatb uH(popmanuio B lHTEpHETE (B TOM YHCIIE, 110 KIIIOUEBBIM CIOBaM, 110
U300paKeHHI0), KPUTHUECKH OTHOCUTHCS K HailIeHHON MH(popMaluu, oco3HaBas
OMaCHOCTb JUIsI JIMYHOCTM U OOILIeCTBa pacCHpOCTPAHEHUS BPEIOHOCHOM
uH(pOpMaIUK, B TOM YUCJE SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeCcOB BEO-PECYpPCOB;

UCIT0JIB30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALUI;

cobmoaate TpeOoBaHUs 0e30MacHON HKCIUTyaTallid TEXHUYECKHX CpPEICTB
MH()OPMAIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTUH, COOJIIOAATh CETEBOM
ATUKET, 0a30Bble HOPMbI MH(DOPMAIMOHHOW OSTUKM M TpaBa Opu pabdoTe cC
NPWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTEruy NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKMA HEraTUBHOIO BIUSHUS  CPEJCTB
WHOOPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX  TEXHOJIOTMM Ha  3J10POBBE
MOJIb30BATES.

K konmy oOyuenuss B 8 kiacce y oOydaromerocss Oyayt chopMupoBaHbI
CIICYIOIINE YMECHHUS:

MOSICHAT,  HA  TNpUMEpaxX  pa3iuuus  MEXKAYy  MO3WIIMOHHBIMH |
HEMO3UIIMOHHBIMY CHCTEMaMH CUUCIICHUS;



3alMChIBaTh W CpaBHHMBaATh Leible yuciaa or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CUCTEMaxX CYHUCIeHUs (C OocCHOBaHUAMHU 2, 8, 16), BBINOIHATH
apu(pMeTHIECKHEC OTICPAINH HAJl HUMU;

pPacKpbIBaTh CMBICII TOHSTHH «BBICKA3bIBAHUEY», «JIOTHYECKash OMepalusy,
«JIOTUYECKOE BBIPAKECHHEY;

3aMKMCBIBATh JIOTHYECKHE BBIPAXKEHUS C MCIOJB30BAaHUEM JU3IBIOHKIUH,
KOHBIOHKIIUU W OTPUIAHUS, ONPEIEISATh MUCTUHHOCTH JOTUYECKUX BBIPAKCHUH,
€CJIM U3BECTHBI 3HAYECHHS] UCTMHHOCTU BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUMN;

PacCKphIBaTh CMBICI MOHATHH «HUCHOJHUTENBY, «AJITOPUTM», «IIPOrPaMMar,
NOHUMAs Pa3HUILYy MEXKy YHOTPEOJICHUEM 3THUX TEPMUHOB B OOBIICHHOW PEYU U B
uHPOpMaTHUKE;

OMKCHIBATH AJTOPUTM PEIICHUS 3a/Jaud Pa3IU4YHBIMUA CIOCOOaMHU, B TOM
YHCJIe B BUJIE OJIOK-CXEMBI;

COCTAaBJISITh, BBIMOJHATh BPYYHYIO U HA KOMIIBIOTEPE HECIOKHBIE AJITOPUTMBI
C HCIOJb30BAaHUEM BETBJICHUN M IMKJIOB JJis YHPABICHUS HCIOIHUTEISIMH,
TakuMu kak Pobot, Uepenaiika, UepTEXHUK;

UCIIOJIb30BaTh KOHCTAaHThl W TEPEMEHHBIC PA3IMYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TaKXKe COJAEpIKAIIUEe UX BBIPAXKEHUS, UCIOIH30BaAThH
OIepaTop MPUCBAVBAHMS;

UCITIOJIB30BaTh MPHU pa3pabdOTKe MpOorpamMm JOTUYECKUE 3HAYEHUS, ONEPALMH
Y BBIPAXKEHUS C HUMU;

aHAJIM3UPOBATh MPEJIOKEHHBIE AITOPUTMBbI, B TOM YHCJIE ONPEIEIATh, KAKUe
pPE3yJbTAaThl BO3MOXHBI IPU 3aJaHHOM MHOECTBE UCXOIHBIX 3HAYCHUI;

co3gaBaTh W  OTJIAXWBATh MPOrpaMMbl Ha OAHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IIkoybHbIHA
ANTOpUTMUYECKUN SI3BIK), peaTM3yIOIIUe HECIOXKHBIE AITOPUTMbI 00PaOOTKU
YUCJIOBBIX JAHHBIX C HCIOJb30BAaHWEM LIHMKJIOB M BETBJICHHI, B TOM YHUCIE
peanu3yroume IpoBepKy AEIMMOCTH OJHOTO IIEJIOr0 Yucia Ha JIPyroe, NpoBEpKY
HATypaJIbHOTO YKCJIa HAa IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOIO YUCIA.

K koniy oOyuenuss B 9 kiacce y oOydaromierocss Oyayt chopMupoBaHbI
CJICTyIONTHE YMCHHUS:

pa3OuBaTh 3aJaud Ha IOJ33Ja4M, COCTAaBJIAThH, BBIMOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECIOXKHBIC aJITOPUTMBI C HMCIOJIH30BAHUEM BETBICHHM, ITUKIOB U
BCIIOMOTATENIbHBIX QJITOPUTMOB JIJISi YIPABJICHHS] UCIOJHUTEISIMUA, TaKUMHU Kak
Po6ot, Uepenamika, UepTéxHUK;

COCTaBJISITh M OTJQXHBATh MPOTPAMMBI, PEANTH3YIONTUE THIIOBBIC aJITOPUTMBI
00pabOTKM YHCIOBBIX TMOCIEIOBATEIIBHOCTEN WJIM OJHOMEPHBIX UHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI HJIA KOJMYECTBA SJIEMEHTOB



C 3aJIaHHBIMA CBOMCTBAaMH) HA OJHOM W3 S3bIKOB TporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonpHbIi AnropuTMUdecKuii S3bIK);

PacKpbIBaTh CMBICI TOHSATUM «MOJENbY, «MOJEIUPOBAHUE)», OMNPEICIAThH
BUJIBI MOJIENEH, OIEHUBATh AJEKBATHOCTh MOJEIU MOJACIUPYEMOMY OOBEKTY U
HEeJISIM MOJIETTUPOBAHMUS;

UCIIONB30BaTh Tpadbl M JAEPEeBbs IS MOJICIMPOBAHUSA CHUCTEM CETEBOW U
UEPAPXUUYECKOM CTPYKTYpPHI, HAXOAUTh KpaTUyalluii myTh B rpade;

BBIOMpATH CIIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHM C IMOCTaBIECHHOM
3ajadyel  (TaOauIbl, CcXeMmbl, TpaduKu, JAUarpaMMmbl) C  HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 0OpaOOTKU JaHHBIX;

UCIIONB30BaTh JJICKTPOHHBbIE TaOMUIBI sl  OOpaOOTKH, aHamu3a U
BU3yaJIM3allMM YHCJIOBBIX JaHHBIX, B TOM YHCJIE C BBIICJIECHUEM JUaNa3oHa
TaOJIHIIBI U YIOPSAOYMBAHUEM (COPTUPOBKOM) €TI0 AJIIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TAOIMIIAX (POPMYIIBI SISl PaCUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apU(pMeTHYECKUX (YHKIHMA (CyMMHUpPOBaHUE U
MOJICYET 3HAYEHUH, OTBEUAOIIMX 33JJaHHOMY YCJIOBHIO, CpeliHee apu(hMETUUYECKOE,
MMOMCK  MaKCUMaJIbHOTO M  MHHHUMAJIBHOTO  3HA4Y€HHUS),  aOCOJIIOTHOM,
OTHOCHUTEJIHHOM, CMEIIAaHHOM a/ipecalluu;

UCIIOJI30BATh JJIEKTPOHHBIE TAOJIMIIBI JUISI YMCIEHHOTO MOJICIMPOBAHUS B
IPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JacTell;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  WMHTEPHET-CEPBUCHI (B TOM  4HCIE
KOMMYHUKAIIMOHHBIE ~CEPBUCHI, OOJIAYHbIE XpaHWIMINA JIaHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBBIE M TpaUUecKue pPeIaKTophbl, Cpeabl pa3paboTku)) B
y4eOHOM ¥ TTOBCETHEBHOM JIEeATEILHOCTH;

MPUBOJIUTL TIPUMEPHI HUCIOIL30BaHUS TE€OUH(POPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB T'OCYJIaPCTBEHHBIX YCIyr, 00pa3oBaTelibHbIX cepBUCOB HMHTEepHETa B
y4eOHOM M TTOBCETHEBHOM JIEATEILHOCTH;

WCIIOJB30BaTh  pPa3jiU4HbIE  CpPEICTBA  3alllUTBl  OT  BPEIOHOCHOIO
IPOrpaMMHOr0 OOecnedyeHus, 3allullaTh MEePCOHAIBbHYIO HHPOpPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIa U €ro MOCJIEICTBUM (pa3rialieHus, MOJIMEHBI,
yTpaThl JIaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKUX M  COLMAIBHO-
MICUXOJIOTUYECKUX  ACHEKTOB  MCIHOJb30BaHUs ceth  MHTepHer  (cereBas
aHOHMUMHOCTb, IU(PPOBOI Cliell, Ay TEHTUYHOCTh CyOBEKTOB M PECYypCOB, OMTACHOCTh
BpPEJIOHOCHOTO KO/1a);

pacno3HaBaTh NOMBITKU U MPEAYNPEKAATh BOBICUCHHUE CEOSI U OKPYKAIOIINX
B JICCTPYKTHBHBIC U KPUMHHAJIbHBIE (DOPMBI CETEBON aKTUBHOCTU (B TOM YHCIIE
KrOepOyJUTHHT, (DUILIUHT).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne i/m KoHnTpoabHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
Paznen 1. u¢ppoBasi rpaMoTHOCTH
11 Komnsrorep — yHuBepcaibHOE yCTPOUCTBO ) bubnmnoreka [HOK
) 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646¢e
bubnnoreka IIOK
1.2 IT 4
POTPAMMEL I ZIHHHBIC https://m.edsoo.ru/7f41646e
1.3 KomnbroTepHsie cetu 2 bubmorexa HOK
https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
)1 WNudopmanus u uHGopMaiioHHbIe ) bubnmnorexka HOK
' MPOIECCH https://m.edsoo.ru/7f41646e
bubmmoreka [IOK
2.2 I1 9 1
PCACTABIICHHC HHOpMALHH https://m.edsoo.ru/7f41646¢
Uroro no pazgeny 11
Pasnen 3. UndpopmanmoHHbIe TEXHOJIOTHH
but6mmoreka [IOK
A T 1
3 CKCTOBRIC AOKYMCHTET 6 https://m.edsoo.ru/7f41646¢
bu6nuoreka [IOK
2 K 4
3 OMIILIOTEpHas rpaduica https://m.edsoo.ru/7f41646e
33 MynpTUMEAUNHBIE TTPE3EHTALUN 3 1 bubnmoreka [JOK



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/7f41646¢

Hroro no pazgeny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM pPOBbLIE)

Ne ni/mm KoHnTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmuorexa [JOK
1.1 6 1
CHCTEMBI CHHCIICHHS https://m.edsoo.ru/7f418516
bubmuorexa [JOK
1.2 i 1
DNeMEeHThI MaTEMaTUYECKON JIOTUKH 6 hitps://m.cdsoo.ru/ 7418516
Hroro no pazneny 12
Pa3jien 2. AroputMbl 1 IPOrpaMMHUpOBaHNe
)1 HcnonHuTenu u alnropuTMBsl. 10 bubmuoreka [JOK
’ AJITOPUTMUYECKHE KOHCTPYKIUH https://m.edsoo.ru/7f418516
bu6nuoreka [IOK
2.2 A
SHIR HPOTpaMMHpOBari ? https://m.edsoo.ru/7f418516
bu6nuoreka [IOK
23 A 2 1
HETHS QITOPHTMOB https://m.edsoo.ru/7f418516
Hroro no pasaeny 21
Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3



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

9 KUIIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Ne ni/mm KoHnTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI
Paznea 1. [lu¢gpoBasi rpaMoTHOCTH
11 I'mobGanbHas cetb HTEpHET U cTpaTerun 3 bubnuorexa [HOK
) 0€3011aCHOT0 IIOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
bubnnoreka IIOK
1.2 Pa6 3
abota B MHQOPMAIIIOHHOM MIPOCTPAHCTBE hitps://m.cdsoo.rw/7f4 1a7d0
Hroro no pazgeny 6
Pa3znen 2. Teoperuueckue 0CHOBBI MH()OPMATHKH
bu6mmoteka [IOK
2.1 M 8 1
OACIHPOBAIIE KAK METO HOSHARIA https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
bu6nuoreka [IOK
3.1 Pa3paboTka anropuTMoB U mporpamm 6
P P poTPp https://m.edsoo.ru/7f41a7d0
bu6nuoreka [IOK
3.2 v 2 1
HpaBeHHe https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmanmoHHbie TEXHOJIOTUH
bu6nuoreka [IOK
4.1 C) 0 10 1
JICKTPOHHPIC TALIHIH https://m.edsoo.ru/7f41a7d0
47 HudopmanroHHbIe TEXHOJIOTHH B 1 bubmmoteka [JOK
' COBPEMEHHOM OOLIECTBE https://m.edsoo.ru/7f41a7d0



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

Hroro no pazneny

Pe3epBHOE Bpemst

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
Kommnbrorep — yHuBepcanbHoOe
BEIUHMCIIMTEIBHOE YCTPOMCTBO,
aboTaroree 1o nyojp amme 1 bubmmorexa LHOK
P m porp ' https://m.edsoo.ru/8a1521d2
Texnunka 6€30MaCHOCTH U MPaBUIIA
paboTHI Ha KOMITBIOTEPE
Hcropus u coBpeMeHHbIE | bubnnoreka [JOK
TEHJCHIMN PA3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
ITporpammHoe obecrieueHue
K(f)MnEIOTe a. [IpaBoBas oxpaHna 1 bubnuorexa LIOK
pa- Ip P https://m.edsoo.ru/8a152826
MporpamMM U JaHHBIX
®atinel 1 manku. OCHOBHBIE | bu6mmoreka [IOK
orepanu ¢ (paitiaMu 1 nankamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
I/IEHOHL:I;IOBaEHe MpOrpaMm 1 Bubmmorexa LIOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
KomMmnbrotepHsie BUpYCHI 1 1 bubnuorexa [IOK
AHTUBUPYCHBIE NIPOTPaMMBbI https://m.edsoo.ru/8al52{74
Kommnsrorepnsie cetn. [lonck 1 bubnnoreka [JOK
uHpopmanuu B cetu MHTEpHET https://m.edsoo.ru/8a153244
CepBHCHI HHTEPHET-KOMMYHHUKALIUM. bubnmoreka [JOK

CerteBoli aTuker. Ctpareruun

https://m.edsoo.ru/8al153460



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

0€3011aCHOT0 TTIOBEACHUS B

rpadUYeCKUX TaHHBIX IS
pacTpoBOro U300paKEHUs

HNutepnere
bubmuoreka [JOK
9 14
HhOpMALIS 1t Aaritble https://m.edsoo.n/8a161966
bubmuoreka [JOK
10 nu
HQOPMAIHOHHEIC TPOLCCCH! https://m.edsoo.ru/8al6le2a
PazHooOpa3zue sI3bIKOB U aI(aBUTOB.
11 EcrecTBennsle u (hopmasibHbIC bubmmorexa LOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
BOUYHBIN aJIpaBUT.
12 ﬁ €00 a3013a}(111)/16 aro0oro andasuTa bubmmorexa [TOK
peobp https://m.edsoo.ru/8a162186
K JIBOUYHOMY
[IpencraBnenue naHHbIX B
13 KOMIIBIOTEPE KAK TEKCTOB B bubmmorexa [TOK
P https://m.edsoo.ru/8a162316
JIBOUYHOM aJihaBUTE
14 Enununs! usmepenust nHpopmanuu bubnnoreka [JOK
U CKOPOCTH IIepelauu JaHHBIX https://m.edsoo.ru/8a16249c¢
KonnpoBanue TekcTOB.
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE bubmorexa HOK
p P p https://m.edsoo.ru/8al 62510
KO/JIbI
16 JlexoaupoBaHue COOOIICHHIA.
Nudopmannonnsiii 00bEM TEKCTa
17 [udposoe npeacraBieHne bubnuorexa [IOK
HETPEPBIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
Komuposanue nisera. Onienka
18 MH(POPMAIMOHHOTO 00BEMA bubnnoreka [JOK

https://m.edsoo.ru/8al1629¢ec



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

bubmuorexa [JOK

19 KoaupoBanue 3Byka
P y https://m.edsoo.ru/8al62b72
PesepBubiil ypok «KoHTpoabHas
20 a601;a o TZlI\)/Ie "Tpe cfaBneHHe bubmmorexa [IOK
P ne el https://m.edsoo.ru/8al 62d02
nHpopMmanuu'"
TekcToBbIC JOKYMEHTHI, UX BBOJI U
21 €JIaKTH OBaHH}; B TEKCTOBOM bubmoreia HOK
el P https://m.edsoo.ru/8al62e7e
nporeccope
” PopMaTHpOBaHUE TEKCTOBBIX bubnuoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
7 [Tapametpsl cTpanuibl. COUCKH U bubnnoreka [JOK
TaOJINIBI https://m.edsoo.ru/8al1632d4
24 BcTaBka HETEKCTOBBIX 00BEKTOB B bu6mmoreka [IOK
TEKCTOBBIE TOKYMEHTHI https://m.edsoo.ru/8al1632d4
HNHTtennexTyanbHbIe BO3SMOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKU
TEKCTOB
O0600611eHre U cucTeMaTH3amus
26 3HaHUM Mo TeMe « TeKCTOBbIE bubmorexa HOK
https://m.edsoo.ru/8a1635¢2
JIOKYMEHTBI»
7 I'paduueckuii penakrop. PactpoBsie bubnnorexka [JOK
PUCYHKHU https://m.edsoo.ru/8a163874
)3 Omneparuu pe1aKTUPOBAHMS bubnuotexa [JOK
rpaduyecKkux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bubmuorexa [JOK
29 BektopHnas rpaduka
KTOpHas rpagui https://m.edsoo0.ru/8a163b30
30 O60061eHre U cucTeMaTH3alus bubnmoreka [JOK

3HaHui no Teme «KommbrorepHas

https://m.edsoo.ru/8al6404¢



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

rpaduka». [IpoBepounas padota /
Bceepoccuiickas npoBepoyHas
paborta

PesepBHelil ypok. O600mICHHE 1

31 CUCTEeMAaTH3aIHsl 3HAHUH / 1 bubnmoreka [JOK
Bceepocculickas npoBepoyHas https://m.edsoo.ru/8al164828
paborta

1 [ToaroroBka MyJIbTUMETUMHBIX 1 bubnnoreka [JOK
MpEe3EHTaLHI https://m.edsoo.ru/8al642c4
JloGaBieHue Ha ClIaia

33 ayIUOBU3VAIILHBIX JaHHBIX 1 Bubmorexa ITOK

YA Y a ’ https://m.edsoo.ru/8a164472
QHUMAIIUH U TUIIEPCCHUIOK
O0001IeHrE U cUCTEMAaTU3 AU
34 3HaHI/IHI; o Teme «M J'ILTI/IM(I; UIHBIC 1 bubmmorera [TOK
y A https://m.edsoo.ru/8al 64652
MIPE3EHTALINI)
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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

8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbi
1 Hemno3unnoHHbIE U MO3UIIMOHHBIE 1 bubmuoreka [JOK
CHUCTEMBI CUMCIICHUS https://m.edsoo.ru/8a1649¢0
bu6mmoreka [IOK
2 PasBepuyrtasg popMa 3amucu yuciaa 1
pHy Gop https://m.edsoo.ru/8al64ba2
JIBomuHas cucTeMa CUMCIICHUS.
3 Apudmerndeckue ornepanuu B 1 bubmorexa LHOK
p . patt https://m.edsoo.ru/8a164d96
JIIBOMYHOH CUCTEME CUHMCIIEHUS
4 BoceMepuuHas cucTteMa CUMciIeHUs 1 bubmmorera [TOK
p https://m.edso00.ru/8a165296
5 [IlecTHanaTepuyHas cucTema | bubnnorexka [JOK
CUYMCJICHU S https://m.edsoo.ru/8a16549¢
O00011IeHNE U CUCTEMATHU3aI1s
. bubmuorexa [JOK
6 3HaHui 1Mo teMe «CUcTeMBbI 1
https://m.edsoo.ru/8al 6564c¢
CUHCICHUSI
bubmuorexa [JOK
7 Jlornueckue BLICKA3BLIBAHUS 1
https://m.edsoo.ru/8al657fa
2 Jlornueckue oneparnuu «m», K, | bubnmnoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 Ornpenenenrne HCTUHHOCTU | bubmuorexa [JOK
COCTABHOI'O BBICKAa3bIBaHMSI https://m.edsoo.ru/8al65¢cf0
10 Ta0auIel UICTUHHOCTH 1
11 Jloruueckue 371eMEeHThI 1 bubmuorexa [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

KonrponsHas pabora o Teme

https://m.edsoo.ru/8al165e¢94

12 «2neMEHThl MATEMATHYECKOU bubmmorexa LOK
https://m.edsoo.ru/8al178c38
JIOTUKU
13 [Tonstue anropurma. Mcrionnurenu bubnunoreka HOK
aJIrOpUTMOB https://m.edsoo.ru/8al17949¢
14 CgoiictBa anroputma. Crioco0Obl bubnnoreka [JOK
3aIKUCH AITOPUTMa https://m.edsoo.ru/8a179606
15 ANropuTMUYeCcKast KOHCTPYKLIMS
«clieI0BaHue». JINHEWHBIN anropuTM
ANTOpUTMUYECKAsT KOHCTPYKIIHS
16 «BETBIICHUEY: TIOJIHAS U HETIOJHAS
bopmbI
17 AnropurMuyeckasi KOHCTPYKIUS bubnuoreka [IOK
«ITOBTOPEHUEY https://m.edsoo.ru/8al17998a
18 ®opManbHOE UCIIOJHEHUE aITrOpUTMa bubmmorexa [TOK
https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOXKHBIX aITOPUTMOB
19 C UCIIOJIB30BAHUEM ITUKIIOB JIJIs bubmuorexa [JOK
ynpasiieHus: GopMaIbHbIMU https://m.edsoo.ru/8al79%elc
WCTIOTHUTEIISIMHU
Pa3paboTka HECIOXKHBIX aITOPUTMOB
20 C UCIOJIb30BAaHUEM IIUKIIOB U bubnmoreka [JOK
BETBJICHUM JJIS YIIPABIICHUS https://m.edsoo.ru/8al79%e1c
(hopMaTbHBIMHA UCTIOTHUTESIMU
21 BrinonHenue aropuTMoB Buommorexa LIOK
https://m.edsoo.ru/8al7a06a
22 O06001IeHre U CUCTEMATU3 AL bubmuoreka [JOK



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

3HaHui 1o TeMe «COJIHUTEIU U
AITOPUTMbI. AJITOPUTMUYECKUE
KOHCTPYKIAW

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

SA3bIk nporpammupoBanusi. Cucrema

23 1
MIPOrpaMMHUPOBAHUS
24 [Tepemennsie. Onieparop |
MIPUCBAaUBaHUs
)5 [IporpammupoBaHue JIMHEHHBIX 1
aIrOpUTMOB
26 Pa3pabotka nmporpamm, coiepkaniux 1
OTepaTop BETBJICHUS
27 JuanoroBas oTjiaJKa mporpamMmm 1
28 Huxn ¢ ycinoBuem 1
bu6mmoreka [JOK
2 i 1
? Huicn ¢ nepemennoi https://m.edsoo.ru/8al 7ac4a
bu6mmoreka [IOK
1
30 O6paboTKa CUMBOJIBHBIX JIAHHBIX hitps://m.cdsoo.ru/8al Jad6e
O060061eHne U cucTeMaTH3alus
31 3HaHUH MO TeMe «SI3bIK | bubnuotexa [JOK
nporpammupoBanus» KoHTposbpHas https://m.edsoo.ru/8al7ae8e
pabora
. bubnuotexa [JOK
32 P 1
CICPBIEIH YPOX https://m.edsoo.ru/8al7b456
33 PesepBHbIil ypok 1 bubnnoreka [JOK
https://m.edsoo.ru/8al7afa6
34 PesepBHBIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

[NPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakTuueckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl

1 I'mo6anpHas cetb MuTepuer. IP- 1 bubnnoreka [JOK
azpeca y310B. bosbiive nansbie https://m.edsoo.ru/8al7b578

bu6mmoreka [IOK

2 HNubopmannonHas 0€30I1aCHOCTh 1

(popman https://m.edso00.ru/8a17b690
VYyer noHsaTHsI 00 MHPOPMALIMOHHOM

3 0€30MMacCHOCTH MPHU CO3/IaHUU 1 bubnuorexa [JOK
KOMILUIEKCHBIX HH()OPMAIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUI€ BEO-CTPAHUI]

4 Bupl 1esTeIbHOCTH B CETU 1 bu6mmoreka [IOK
HNurepner https://m.edsoo.ru/8al7b8e8
OO0J1auHbIE TEXHOJIOTHH.

. bubmuorexa [JOK
5 Ucnons3zoBanue onmnaitH-oduca mms 1
https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHUH 1Mo TeMaM «l JTo0abHas ceTh
6 HnTepHeT U cTpaTerun 0€301acHOro 1 bubmorexa [IOK
P pv https://m.edsoo.ru/8al17bb36
MOBEJICHUSA B Hel», «PaboTa B
MH(OPMALIMOHHOM IIPOCTPAHCTBEN

- Mopenu 1 MoaeIUpOBaHUE. 1 bubmuorexa [JOK

Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06
Bbubmmoreka [JOK
8 TabnuyHbIC MOACITH 1 1

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

Pa3paborka ogHOTAOMUYHON 6a3bI

9 naHHbIX. CocTaBIE€HUE 3aIIPOCOB K
0a3e JaHHBIX
I'pad. BecoBas marpuna rpada.
JliiHa Ty T MEXTy BEpITUHAMUI
10 rpada. Beraucnenue koamuecTna
MyTei B HAIIPaBJICHHOM
AIUKJINYECKOM rpade
1 Hepeso. I[Tepebop BapuaHTOB ¢
MIOMOIIIBIO JIepeBa
12 MaremaTrnueckoe MOAECIMPOBAHUE bubnnorexa LIOK
https://m.edsoo.ru/8al7¢392
13 DTarnbl KOMIIBIOTEPHOTO bu6mmoreka [IOK
MOJICIIMPOBAHUS https://m.edsoo.ru/8al7c4aa
O06001IeHNe U CUCTEMATU3 A
14 3Hanuii. KoHTponsHas padora 1mo bubnunorexa [JOK
Teme «MozenupoBaHue KaKk METOI https://m.edsoo.ru/8al7¢c9c8
TTO3HAHUS
Pa3Ouenue 3agaun Ha Moa3a1a4uu.
CocTtaBiieHre alNrOpUTMOB H
15 MPOrPaMM C UCTIOIb30BAHUEM brbmorexa HOK
. https://m.edsoo.ru/8al7cb12
BETBJICHHH, [IMKJIOB 1
BCITOMOTATEIIbHBIX aJITOPUTMOB
16 OnHoMepHbBIE MAaCCUBBI bubmnorexa LIOK
https://m.edsoo.ru/8al7cc3e
17 Tumnossle anropuT™Mbl 00pabOTKH bubnnoreka [JOK
MacCHBOB https://m.edsoo.ru/8al7c¢d60
18 CopTupoBKka MaccuBa



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

bubmuorexa [JOK

19 O06paboTka MOTOKa JaHHBIX
p a https://m.edsoo.ru/8al7d01c
O60061eHre U cucTeMaTH3anus
20 3Hanuid. KontponbsHas padora 1o bubnmoreka [JOK
Teme «Pa3paboTka aaropuTMoB u https://m.edsoo.ru/8al7d1ca
MIPOrpaMm»
)1 Vupasnenue. Curnan. OOpaTHas bubnuorexa [JOK
CBA3b https://m.edsoo.ru/8al7d4d6
22 PobGoTu3npoBanHbIE CHCTEMBI bubmmorexa LOK
https://m.edsoo.ru/8al17d602
DneKTpOHHBIE TaOIUIBI. THIIbI
23 AQHHBIX B AYEHUKAX AIEKTPOHHOM bubmorexa LHOK
A P https://m.edsoo.ru/8al17d710
TaOJIULIBI
24 PenaktupoBanue u bu6mmoreka [JOK
dhopmaTupoBanue TaOIUIL https://m.edsoo.ru/8al7d832
Bcerpoennblie pyHKIMM il moucka
25 MaKIc)I/IM Ma I\?IZHI/II\I;II M; CYMMBI 1 bubmmorexa [TOK
yma, ymd, ¢y https://m.edsoo.ru/8a17d990
CpeaHero apudMeTu4ecKoro
26 CoptupoBka u GuIbTpaIys JaHHBIX bubnuoteka [JOK
B BBIJCJICHHOM JHaIla30HE https://m.edsoo.ru/8al17db70
7 [Toctpoenue auarpamm u rpadukoB bubnuoreka [IOK
B JIEKTPOHHBIX Ta0IMIIAX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTenbHAs, A0COTIOTHAS U bubnmoreka [JOK
CMEIIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
79 VY ciioBHBIE BBIUHCIICHHS B bubnuorexa [JOK
ANEKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60X HAOOPOB bubnmoreka [JOK

MAaHHBIX

https://m.edsoo.ru/8al7e87¢c



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

31 UucnenHoe MOACIMPOBAHUE B 1 bubnmoreka [JOK
AJICKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHIE U CUCTEMATHU3ALIS

N bu6mmoreka [IOK
32 3Hanuii. KonrponsHas pabora o 1
https://m.edsoo.ru/8al7ec3c
TeMe «DIIEKTPOHHBIE TAOTHIIBD)
Ponw uadopmanmoHHbIx
. bu6mmoreka [IOK
33 TEXHOJIOTHI B PA3BUTUU SKOHOMUKH 1
https://m.edsoo.ru/8al7ed54
MHUpa, CTPaHbI, pETHOHA
PesepsHElil ypok. O000IIEHNE U
P P B bu6mmoreka [IOK
34 cucreMarusauus. Itorosoe 1
https://m.edsoo.ru/8al7eebc
MTOBTOPCHHE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
ITo Teme «IludpoBas rpaMOTHOCTHY

[ToscHAT, Ha  mpuUMepax CMBICT  TOHATHH  «HH(POPMALUD),
«MH(OPMALIMOHHBIN IpoLIECCy, «0OpaboTKa HHPOPMALIUNY, «XPaHEHHE

uHpOpMaLUNY, «IIepeaada HHPOpMaILun»

1.2

1.3

IIpuBOAUTE pPUMEPHI COBPEMEHHBIX YCTPOWCTB XPAaHEHHUs U IIepenadn

I/IH(bOpMaI_II/II/I, CpaBHUBATb UX KOJUYCCTBCHHBIC XaPaKTCPUCTUKHU

HonyanL U  HCIIOJIB30BATh I/IH(bOpMaI_II/IIO 0 XapaKTCpUCTHKaAX
MNEPCOHAJIBHOIO KOMIIBIOTEPA U €TI0 OCHOBHBIX 3JICMCHTAX (HpOHGCCOp,
OIICpaTHUBHAA IIaMATb, AOJIOBpCMCHHAA IIaMATD, YCTpOﬁCTBa BBOJa-

BBIBOJIA)

1.4

1.5

COOTHOCHTD XapPaKTCPUCTUKKU KOMIIBKOTEPA C 3aa4aMH, PCIIaCMbIMHA C

€ro IIOMOIIBIO

OpueHTHpOBATbCA B HEPAPXUUECKOH CTpyKType (haillloBOi cHCTEMBbI
(3ammchIBaTh MONIHOE MM (Qaiina (kaTajora), myTh K (aiiiny (katamory)
0 UMEIIIEMyCs ONUCaHHIO (AWIOBOM CTPYKTYphl HEKOTOpPOTO

MH(OPMALIOHHOT'O HOCUTEJS)

1.6

PaGoTtate c (ailioBoif cHCTEMON NEpPCOHAIBHOTO KOMIIBIOTEPA C
MCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3iaBath (KONUPOBATh,
nepemMenaTb, epeuMeHOBbIBaTh, yJIAIATh U apXUBUPOBATh (ailyibl U

KaTaJoru, UCII0JIb30BaTh aHTUBUPYCHYIO IPOTrpamMmy)

1.7

Uckare uHpopmauuto B MHTepHere (B TOM 4YHCIIE O KIIOUYEBHIM
CJIOBaM, IO H300paK€HHI0), KPUTHUECKH OTHOCUTHCS K HalJEeHHOU
uH(pOpMallMK, OCO3HaBaThb OINACHOCTb JUISl JIMYHOCTH M 0O0IIecTBa
pacrpoCcTpaHeHUs BpEJIOHOCHOW HWHGpOpMalKMU, B TOM YHUCIE

HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToruMate CTpYKTYypy aapecoB BeO-pecypcoB

1.9

Hcnonbs30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALNI

1.10

Cobmoniate TpebGoBaHMsI 0Oe30macHOW AKCIUTyaTalil TEXHUYECKHX




cpeAcTB MH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH,
cOOJII0/1aTh CETEBOM ITUKET, 0a30BbIE HOPMBI HH()OPMAITMOHHON ATHUKH
U TpaBa Mpu paboTe C MPHIOKEHUSIMU Ha JIIOOBIX YCTPOWCTBAX U B

HHTepHeTC, BBI6I/IpaTI> Oe30ImacHbIe CTpaTerun NOBEACHUA B CETU

HpI/IMeHSITB METOAbI HpO(bI/IJ'IaKTI/IKI/I HETaTUBHOI'O BJIUAHUA CPCIACTB

I/IH(bOpMaLII/IOHHbIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHII Ha 3J0pPOBLEC

M0JIb30BATENS
2 ITo Teme «TeopeTrueckue 0CHOBBI HH(DOPMATUKID
KoaupoBaTe U AekoIupoBaTh COOOIIEHHUS [0 3aJaHHBIM IpaBUIIaM,
2.1 JIEMOHCTPUPOBATh TMMOHWMAHHE OCHOBHBIX IPUHIIMIIOB KOJAUPOBAHUSA
nH(pOpMaIUK pa3TuIHON MPUPOJIBI (TEKCTOBOM, rpaUiecKoi, ayuo-)
CpaBHUBaTh JUJIMHBI  COOOIICHMI, 3alMCAHHBIX B  Pa3JIMYHBIX
2.2 andaBuTax, ONEpPUPOBATH CAWHUIIAMHA H3MEPEHUS MH(POPMALUOHHOTO
00BEMA U CKOPOCTHU NEpeaun JaHHBIX
)3 OueHuBaTh M CpaBHUBATh pa3MEpbl TEKCTOBBIX, TpadUUECKUX,
' 3BYKOBBIX (paiinioB u Bueodaiinon
3 [To Teme «MHpOpMAIIIOHHBIE TEXHOJIOTHI)
[IpencraBisTh  pe3yiabTaThl  CBOGM  NEATEIBHOCTH B BHJE
3.1 CTPYKTYpPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKyMEHTOB,
MYJIbTUMEAUNHBIX TPE3CHTALUN
8 KJIACC
Kon o
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 [To Teme «TeopeTnueckre OCHOBBI HHDOPMATHKI
. [TosicHaTh Ha TmpuUMepax pa3audus MEXKIy MO3UIHUOHHBIMU U
' HEIMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS
3anuceiBaTh U cpaBHUBATH Lienble yucna oT 0 1o 1024 B paznuyHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHust (¢ ocHoBanusmMu 2, 8, 16),
BBITIOJHATH apu(hMETHUYECKIE ONepaliiy HaJl HUMHU
13 PackpblBaTh  CMBICT  TOHSATUM  «BBICKa3bIBAHUE»,  «JIOTHYECKas
' OTIEPAITHS, «IOTHYECKOE BHIPAKEHUE)
1.4 3anuceIBaTh JJOTHYECKUE BHIPAXKEHUS C UCIIOJIb30BAHUEM JU3bIOHKIIHH,




2.1

2.2

KOHBIOHKIIMU W OTpULAHUA, ONIPCACIATb HCTHHHOCTH JIOTUYCCKHUX
BBIpa)KeHHﬁ, €CJIN U3BCCTHBI 3HAYCHHUA HCTHUHHOCTH BXOJAIIMX B HETO
MNEPpCMCHHBIX, CTPOUTH Ta6JII/II_[bI HUCTUHHOCTH JJId JIOTHYCCKHX

BBIPAXKEHUI
[To TemMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE)

PackpepiBaThb ~ CMBICII  TNOHATHUH  «UCIHOJIHUTENB»,  «AJITOPUTM»,
«mporpamMmay», TIOHUMas Ppa3HUIy MEXAYy YIOTpeOJIeHUEM ATHX

TEPMHHOB B OOBIJICHHOH pedr U B HH(OpMATHKE

OnuceIBaTh AITOpUTM PEIICHUA 3aJadu pa3IndHbIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC 0J10K-CXEMEI

23
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2.5

CocTaBisiTh, BBIIOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE
QJITOPUTMBI C UCIOJIb30BAHUEM BETBJICHUM M LIUKIIOB JJISl YIIPaBJICHUS

HUCIIOJTHUTCIISIMU

Hcnonp3oBaTh KOHCTAHTBI U INCPEMCHHBIC  PA3JIMYHBIX  THUIIOB
(LII/ICJIOBI)IX, JJOTUYCCKHX, CI/IMBOJIBHLIX), a TaKXKXe coAcpiKalue HX
BBIPAXXCHH:, UCITIOJIb30BATh OIICPATOP IIPUCBAUBAHUS

Hcnonb3oBaTh IIpu pa3pa60TI<e nporpamMm JIOTHYCCKUC 3HAYCHHA,

Oncpalr U BeIPAKCHUA C HUMU

2.6

AHaJII/I3I/Ip0BaTI) MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC OIPCACIIATD,
KaKue pe3yJyibTaTbl BO3MOJXHBI IIPU 3aJdHHOM MHOKCECTBEC HMCXOIHBIX

3HAYEeHUN

2.7

9 KIIACCA

Co3maBaTh W OTJIQKHMBATh MPOTPaMMbl Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbrit
AnroputMuueckuil SI3bIK), pearu3yromue HECIOXKHBIE aJrOPUTMBI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIOJIb30BAaHHEM IHMKIOB U
BETBJICHUM, B TOM YHUCJIE PEATU3YIOIMINUE MPOBEPKY ACTUMOCTH OJIHOTO
LEJIOr0 YKCIia Ha IPYroe, MPOBEPKY HATYPAIBHOIO YKCIIa Ha MIPOCTOTY,

BbIJIETICHUS IM(PP U3 HATYpaIbHOIO YKCia

Kon
NpoBePSIeMoOro
pe3yJjbTara

1
1.1

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

ITo Teme «IludpoBast rpaMOTHOCTH

Hcmons30BaTh COBpPCMCHHBIC HHTCPHCT-CCPBUCHI (B TOM 4YHCIIC




KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJIaYyHBbIC XpaHWIWIIA JaHHBIX,
OHJIaH-TIPOTpaMMbl (TEKCTOBbIE M TpapuuecKhe PeaaKTOphl, CPeIbl

pa3paboTKM) B yueOHOM U MOBCEITHEBHOM JIEATEILHOCTH

1.2

[lpuBoAMTH,  TpPUMEPHl  HUCMOJB30BaHUS  T€OMH(POPMALMOHHBIX
CEPBHCOB, CEPBHCOB TI'OCYJapCTBEHHBIX YCIYT, 00pa30BaTEIbHbBIX

cepBrcoB MHTepHeTa B yUeOHOUN M MTOBCEHEBHOM JCSITEILHOCTH

1.3

1.4

Hcnonp30BaTh pa3iuyHblE CPEACTBA 3alllUThl OT BPEJOHOCHOIO
MPOrpaMMHOTr0 O0ecreueHus, 3aliIaTh NEPCOHAIBHYIO HH(OPMAIIUIO
OT  HECAHKIMOHMPOBAHHOIO  JOCTyma M  €ro  IOCIEACTBHH
(pasrnamieHusi, MOJMEHBI, YTpaThl IaHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLMAJIbHO-IICUXOJIOTMYECKUX  ACIEKTOB
UCIIONb30BaHusl ceT WHTepHeT (ceTeBas aHOHHUMHOCTh, LHU(pOBOH
clell, AayTeHTUYHOCTb CYOBEKTOB M  pEcypcoB,  OIACHOCTb

BPEIOHOCHOTO KOJIa)

Pacnio3HaBaTh NONBITKM M NpPeAyHpexaaTh BOBJIEYEHUE ce0sd U
OKpY’KalOUINX B JIECTPYKTHBHBIE W KPUMHUHAIbHBIE (OPMBI CETEBOM

AKTUBHOCTH (B TOM 4yuCle KUOEpOYyIITHHT, (DUIIIHMHT)

[To Teme «TeopeTnueckne OCHOBBI MHPOPMATUKI

2.1

PaCKpI)IBaTI) CMBICJI MMOHSATHUH «MOJICIIbY, «MOACIIMPOBAHUCH),
OIIpPEACIIATbL BHUIbI MO)ICJ'IGI‘/'I, OL€CHUBAaTh AaACKBATHOCTbL MOACIIN

MOJICIIUPYEMOMY OOBEKTY U LIEIISIM MOJCIIUPOBAHUS

2.2

3.1

Hcnonp3oBathk rpadsl U AepeBbs A1 MOJCIUPOBAHUS CUCTEM CETEBOU
U MepapXxUyecKoi CTPYKTYpbl, HAXOAUTh KpaTyaliuii myTh B rpade
ITo TeMe «ANrOpUTMBI U IPOrPaMMHUPOBAHUE)

Pa36uBarh 3ajjauu Ha MOJ33a4YM, COCTABIIATh, BHIIOIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECJOXHBIE aJITOPUTMBI C  KCIIOJIb30BAHHEM

BeTBJ'ICHI/II\/’I, [UKIJIOB U BCIIOMOTATCJIbHBIX AJITOPUTMOB JIA YIIPABJICHUA

HUCIIOJIHUTCIISIMU

3.2

CocTaBiATh M OTJIAXHUBaTh NPOTPaMMBbl, PEATU3YIOLIME THUIIOBBIE
QIrOpUTMBl  00pabOTKM  YMCIIOBBIX  IOCJIENOBATENILHOCTEH WM
OJIHOMEPHBIX YHMCIIOBBIX MacCHBOB (IIOMCK MaKCHMyMOB, MUHHUMYMOB,
CyMMBl WJIM KOJMYECTBAa 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha
OJTHOM M3 s3bIKOB IporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHbII ANropuTMUYECKUN SI3BIK)

ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI




4.1

4.2

BeiOupares cmoco® mpeacTaBleHHsl JaHHBIX B COOTBETCTBUH  C
MOCTaBJICHHOW 3amadeld (TaONuIbl, CXeMbl, TpadUKH, AUArPaMMBI) C
UCIIONIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEIICTB

00paboOTKH JaHHBIX

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBl 11 0OpaOOTKH, aHalu3a u
BU3yaJIU3allUM YHCJOBBIX JIaHHBIX, B TOM YHCJIE€ C BBIJIEICHUEM
quana3oHa TaOMuIbBl W YHNOPSAJOYMBAaHUEM (COPTUPOBKOI) €ro

9JICMCHTOB
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4.4

Co3naBaTh W TPUMEHATH B JJICKTPOHHBIX TaOMUIAX (OPMYIIBI IS
pacy€ToB C MCIOJB30BAaHUEM BCTPOCHHBIX apU(PMETHUCCKUX (DYHKITHMA
(cyMMHpOBaHHE W TOACUYET 3HAYEHUN, OTBEYAIONIMX 3aJaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, TMOUCK MaKCUMAIbHOTO H
MHHUMAJILHOTO 3HAYeHHUs), a0COTIOTHOM, OTHOCUTEILHOU, CMEIIIAHHOM
azipecamyu

Hcnons30Bath 3JICKTPOHHBIC TaOJIUIIBI I YHCJIEHHOTO

MOZACIIMPOBAHUA B IIPOCTHIX 3aJja4ax U3 pa3HbIX MPCAMCETHBIX obOnacrei




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

Hudposas rpaMOTHOCTD

1.1

1.2

KommnbloTep — yHuBepcalbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroiiee 1o
nporpamMMme. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPBI,  CYMEepKOMIBIOTEpPHl. MoOWibHbIE  ycTpoicTBa.  TexHuka

0€30I1aCHOCTH U IpaBuIa pa60TbI Ha KOMIIBIOTEPEC

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W UX HasHaueHue. I[Iponeccop.
OniepaTuBHasE U JOJTOBpPEMEHHash MamsTh. YCTpPOWCTBAa BBOJA W BBIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPONCTB, CpEACTBA OMOMETPUUYECKOM

ayTeHTU(DHUKAIIH

1.3

Hcropus pa3BUTHsS KOMIBIOTEPOB M NporpaMmHoro otecrneuyenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMeHHLIG TCHACHIINUHN PasBUTUA KOMITIBIOTCPOB.
Cynepkomnbrotepsl. Ilapamiensueie Beruucienus. IlepcoHalbHBII KOMIIBIOTED.
[Ipoueccop M ero xapakTepuCTHKU (TaKToOBash YacToTa, pa3psIHOCTB).
OneparuBHasg naMaAts. JloaroBpeMeHHast maMsTh. Y CTpOKMCTBAa BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JAHHBIX (OMEpaTUBHAs MaMATh KOMIIbIOTEPA, KECTKUM TUCK U
TBEPJOTEIbHbIM HAKONUTENb, IMOCTOSHHAs NaMATh CcMapT(oHa) M CKOPOCTb

A0CTyIa I pasjin4HbIX BUAOB HOCHTEIEH

1.4

1.5

1.6

[Iporpammuoe  oOecrneueHne  KommbioTepa. llpukimamgHoe  TporpaMMHOE
o0ecrieueHue. CucremHoe IpOrpaMMHOE obecrieyeHue. Cuctembl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMMm M JaHHBIX. becratHele u
ycIoBHO-0OecmiaTHbIe porpammbl. CBOOOIHOE MporpaMMHOE oOecrieueHne
@aiinbl ¥ nanku (karanoru). Tumsl daiinoB. ColicTBa (aiinoB. XapakTepHble
pasMmepsl (aiiJIoB pa3IMYHBIX THIIOB (CTpaHWIA TEKCTa, DIIEKTPOHHAs KHHTA,
dororpadus, 3aMuch IECHU, BUCOKIIUII, TTOTHOMETPAXKHBINA (PUITHEM)

[Tpuniunsl noctpoeHust QaiinoBbix cuctem. I[lonHoe umsa Qaiina (mankw,

karajiora). [yt k Qaiiny (manke, karaiory)

1.7

1.8
1.9

@aiinoBelii MeHekep. Pabota ¢ daiinamu u mankaMu (Karajaoramu): co3JaHue,
KOIMPOBaHUE, MEepeMelleHue, NePeUMEHOBaHUE U yJaleHne (aillioB U mamok

(xaraznoroB). ITouck (aitnoB cpeacTBaMu ONepariiOHHON CHCTEMBI
ApxuBanus JaHHbIX. Vcronb30BaHNe IPOTpaMM-apXHUBaTOpOB

KOMHBIOTCpHBIC BUPYCHI U JPYTUC BPECAOHOCHBIC TPOIPAMMEI. HpOFpaMMBI JJIA




3aILUTHI OT BUPYCOB

1.10

1.11

1.12

O0benuHeHne KoMNbIOTepoB B ceTh. Cerh UHTepHET. BeO-cTpanuia, BeO-caiir.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IloumckoBbie cuctembl. [lonck
uH(pOpMAIllMKM TIO KIIOYEBBIM CJIOBaM M MO u300pakeHut0. [[ocTOBEpHOCTH

uH(popMaluu, noayyeHHoi u3 Mutepuera
CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHUKAUT

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM TUKH U IpaBa MpH padoTe

B cetu MHTepuer. Ctpateruun 6e3omacHoro nosejaeHus B IHTepHeTe

Teopernueckne OCHOBBI HH()OPMATHKH

2.1

2.2

23

Nudopmanys — 0JHO U3 OCHOBHBIX MOHITHI COBpeMeHHOM Hayku. MH(popmarus
KaK CBEJICHUS, MIPCIHA3HAYCHHBIC ISl BOCIIPHSITHS YEIIOBEKOM, M MH(OpMAIHS

KaK JaHHBIC, KOTOPbIC MOT'YT OBITE O6pa6OTaHLI aBTOMaTHSHpOBaHHOﬁ CHCTEMOH

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTb ONUCAHUS HENPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO JTUCKPETHBIX MaHHBIX. MH(OpManmoHHbIe MPOLEcCh —

IMpoueCChl, CBA3aHHLIC C XPAaHCHUCM, npeo6pa30BaHHeM nu Hepeﬂaqeﬁ JaHHBIX

Cumbon. Andasut. MomHocTh andasuta. PaznooOpasue s3bIKOB U ajl(aBUTOB.
EcrecTBennbie M (opMalbHBIC S3BIKA. AJ(PABUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunbiii anaBut. KonnyecTBO BCEBO3ZMOXKHBIX CJIOB (KOJIOBBIX KOMOWHAIIWH)
(UKCUPOBAHHON JIMHBI B JABOMYHOM andasute. [IpeoOpasoBanue r000T0
anaBuTa K ABOMYHOMY. KONMYECTBO pa3inyHbIX CIIOB (PUKCHPOBAHHOH JTMHBI B

andaBuTe OnpeneIEHHON MOIITHOCTH

24

2.5

KOI[HpOBaHI/Ie CHMBOJIOB OJJHOI'O ambaBnTa C IMOMOIIBIO KOJOBBIX CJIOB B AIPYIroOM
aﬂ(l)aBI/ITe, KoaoBas Ta6J'II/II_[a, JACKOAUPOBAaHUC
I[BOHHHLIﬁ KOI. HpeI[CTaBJIeHI/Ie AAaHHBIX B KOMIIBIOTEPE KaAK TCKCTOB B

JIBOMYHOM aJipaBUTE

2.6

NudopmaninoHHblii 00bE€M NaHHBIX. BUT — MUHUMAaNbHAsT €AMHHIIA KOJIUYECTBA

uH(pOopMalu — TBOMYHBIN pa3psa. baiit, kuinobaiT, MerabaiiT, ruradbaiT

2.7

2.8

CKOpOCTI) nepeaayn JaHHBIX. EI[I/IHI/IHI)I CKOpOCTH 1mep€aavyu JaHHBIX.

Hckaxenue I/IH(I)OpMaI_[I/II/I Ipu nepeaadc

KonupoBanue tekctoB. PaBHoMepHBbIl kon. HepaBHomepnbiii koa. KoaupoBka
ASCII. Bocemubutneie komupoBku. Ilomstue o xomupoBkax UNICODE.
JlexonupoBaHue  COOOIIEHWH C  HCIOJB30BAHUEM  PaBHOMEPHOTO U

HepaBHOMEpHOTo kKoAa. MHpopmaninoHHbIi 00BEM TEKCTa

2.9

OO6mee mpexacraBieHHEe O MHUPPOBOM NPEACTABICHUN ayAHOBU3YaIbHBIX U




2.10

2.11

3.1

IpYTHX HENpephIBHBIX HaHHBIX. KomupoBanue 1Bera. l[BeToBBIE MOzeny.
Mopens RGB. I'my6una xogupoBanusi. [Tanmutpa

PactpoBoe u BekTOpHOE TIpeiacTaBiicHHe u300pakeHui. Ilukcenb. Ornenka
UHPOPMALIMOHHOTO  00bEMa  rpaM4yeckux  JaHHBIX JUIS  PacTpOBOTO
N300paKCHHS

KoaupoBanue 3Byka. PaspsaHocTh M uactora auckperusanuu. KommuecTBo
KkaHajgoB 3anucu. OlLleHKa KOJIMYECTBEHHBIX IapaMETPOB, CBSA3aHHBIX C
MPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (aillioB

HudopmalinoHHbIE TEXHOJIOTUN

TexkcToBble TOKYMEHTHI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIla, ab3all, cTpoka,

CJIOBO, CUMBOJ)

3.2

TexcToBbIi nmponoeccop — HHCTPYMCHT  CO3JaHUA, PCAAKTUPOBAHUA U

dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa

33
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PenaktupoBanne Tekcta. CBolictBa cumBoioB. Llpudr. Tunsl mpudTos
(pyOsienble, ¢ 3aceykamu, MoHoWUpUHHBIE). IlomyxupHOe U KypcHBHOE
Hayepranue. CBoiicTBa a03aleB: TpaHUIbl, a03alHBIA OTCTYN, HWHTEPBA,

BbIpaBHUBaHUe. CTuieBoe (hopMaTupoOBaHUe

CtpykrypupoBanue uHPOpMalMd C TOMOMIIbIO  CIOUCKOB W  TabmuI.

MHuoroypoBHeBbIe CTUCKH. J|0OaBieHUE Ta0IHI] B TEKCTOBBIC JJOKYMEHTBI

3.5

3.6

BceraBka m300pakeHMiI B TEKCTOBbIE JOKyMEHTBl. OOTekaHue H300pa’keHUil
TEKCTOM. BkiIroueHue B TEKCTOBBIM JJOKYMEHT AUarpaMm U Gopmyi

[Tapamerpsl cTpaHuLbl, HyMmepanus cTpaHul. JloOaBieHue B JTOKYMEHT

KOJIOHTHUTYJIOB, CCBIJIOK

3.7

3.8

IIpoBepka mpaBonucanus. PaccraHoBka repeHOCOB. ['0J10COBOII BBOJ TEKCTA.
OnTuueckoe pacrno3zHaBaHue Tekcra. KommbroTepHsblil nepeBo. McnonaszoBanue

cepBHCOB ceTH MHTepHET st 00pabOTKH TeKcTa

3HaKOMCTBO C  rpaduyeckMMM  pelakTopamMHu. PacTpoBble  pUCYHKH.

Hcnonp3oBanue rpaduyeckux NpUMUTHBOB

3.9

3.10

Omnepanuy  perakTUPOBaHUS TpapUUECKUX OOBEKTOB, B TOM YHCIE IHUPPOBBIX
dotorpaduii: uU3MEHEHHE pa3Mmepa, oOpe3Ka, MOBOPOT, OTpakeHHWe, padbora C
oOmacTsiMu  (BbIJIETICHHE, KOMHMPOBAHWE, 3aJIMBKA IIBETOM), KOPPEKIWs IIBETA,

SAPKOCTHU U KOHTPACTHOCTHU

BCKTOpHaﬂ T pa(bI/IKa. CO3,Z[8.HI/IC BCKTOPHBIX PUCYHKOB BCTPOCHHBIMU

CpeICTBAaMU TEKCTOBOTO Ipolleccopa WM JIPYruX Iporpamm (MpHIIOKEHUN).




JloGaBneHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11

3.12

[MoaroroBka MynbTUMEIUUHBIX mpe3eHTanuii. Crnaiin. JloGaBieHne Ha claij

TEKCTa ¥ n300pakeHnid. PaboTa ¢ HECKOJLKUMU ClTaiiIaMu

I[O6aBJ'IeHI/I€ Ha cnaﬁz[ AYANOBU3YAJIbHBIX JTaHHbIX. AHuManms. FI/IHepCCBIJ'IKI/I

8 KJIACC
Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

Teopernueckue OCHOBBI HH()OPMATHKH

1.1

Hemno3uiimoHHbIe ¥ MO3UIIMOHHBIE CUCTEMBI cuncieHus. AndaBut. OCHOBaHUE.
Pa3BépuyTast ¢opma 3amucu umcna. [lepeBoa B AeCATUYHYIO CHCTEMY 4YHCE,

3aIlIMCAaHHBIX B APYTUX CUCTEMAX CUHUCIICHUA

1.2

1.3

PumMckas cuctema cuucieHus

JlBonuHas cucrema curcienus. [lepeBoa nenbix yucen B npeaenax ot 0 qo 1024
B IBOMYHYIO CUCTEMY cunciieHus. Bocbmepuunas cucrema cuucieHus. [leperoa
Yrcel U3 BOCBMEPUYHOM CHUCTEMBbI B JIBOMYHYIO U JCCATUYHYIO CHCTEMBI H
obpatno. IllectHaamarepuunasi cuctema cuucienusa. IlepeBox uwcen wu3
HIECTHAIIATEPUYHON CUCTEMBl B JIBOMYHYIO, BOCBMEPUUHYIO U JCCATHUYHYIO

CUCTEMBI U 00paTHO

1.4

Apudmerndeckre onepanuy B JBOUYHON CUCTEME CUMCIICHUS

1.5

1.6

1.7

2.1

Jlornueckne  BbICKa3biBaHWs.  Jlornmueckwe  3HA4eHUS  BBICKA3bIBAHMI.
OneMEHTapHblE W COCTaBHBIE BBbICKa3bIBaHUA. Jlormdeckue onepanuu: «m»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3bIOHKIUS, JIOTUYECKOE
CJIOKEHHE), «He» (Jlorndyeckoe oTpuiianue). IIpuopurer Joruueckux oneparuii.
OnpeneneHne MCTUHHOCTH COCTABHOTO BBICKA3bIBaHHS TPU  HM3BECTHBIX

S3HAYCHUAX HCTUHHOCTU BXOAAIINUX B HECTO JICMCHTAPHBIX BBICKa3bIBaHUI

Jlornueckue BBIPpaKCHU . HpaBI/ma 3aIlliCHU JIOTHYCCKUX BBIpa)KCHI/II\/'I. HOCTpOCHI/Ie

TaOJINI] ICTUHHOCTH JIOTUYECKUX BBIPAKEHHUN
Jlornueckue 31eMeHTBI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMH KOMIIBIOTEPA
AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

Ilonsarue aJiIropuTMa. Hcnomaurenu AJITOPUTMOB. Anr OpPUTM KakK IIJIaH

YHpaBJICHUA UCIIOJHUTEIEM

2.2

23

CaoiicTBa anroputma. CrocoObl 3alucu alropuTMa (CIOBECHBIHM, B BUJIE OJIOK-

CXEMBI, porpaMma)

AnropurMuueckue KOHCTpyKUuH. KoHCTpykuus «cnenoBaHue». JIuHeiHsIl




anroput™.  OrpaHWYEHHOCTb  JIMHEHHBIX  AJITOPUTMOB:  HEBO3MOXHOCTh
IIPEyCMOTPETh 3aBUCUMOCTD ITOCJIEJOBATEIbHOCTH BBINIOJIHAEMBIX ACUCTBUMA OT

HUCXOOHBIX JaHHBIX

24

KOHCprKHI/ISI «BCTBJICHHUC): IIOJIHAA MW HCIIOJHAasA q)OprI. Bremmonnenue u
HEBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BI)ICKaSBIBaHI/IH). HpOCTI)Ie u

COCTaBHBIC YCJIOBUSA

2.5

2.6

2.7

KoHCcTpyKIMst «IIOBTOpEHHME»: LHUKIBL C 3aJaHHBIM 4YMCIOM IIOBTOPEHHUH, C

YCJIOBUEM BBIITIOJIHCHUA, C nepeMeHHoﬁ OHKIIa

Pazpabotka 11 (GopMaabHOrO HCIONHUTENS AJITOPUTMa, MPUBOMASILEIO K
TpeOyeMOoMy pe3yJIbTaTy NpPU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaborka
HECJIO)KHBIX QJITOPUTMOB C HCIOJB30BAHMEM LIHUKIOB U BETBICHUU JUIS
yropapieHusT  (QOPMaTbHBIMH  UCIIOJHHUTEISIMU. BBINOTHEHHE  alrOpuTMOB
BPYUYHYIO U Ha KoMIbioTepe. CUHTaKcHYecKue U Jorndeckue omuoku. OTKa3sl
S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIii
Anroputmuueckuit f3pik). CucteMa NpOrpaMMHUpPOBAHUS: PEJAKTOp TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATIUK

2.8

2.9

2.10

HCpCMCHHaﬂZ THII, KM, 3HaA4YCHUC. HGJIBIG, BCIICCTBCHHBIC W CHMBOJIbHBIC

NEPEMCHHBIC

Omneparop mnpucBauBaHusA. ApU(METHUYECKHE BBIPAKEHUS U TMOPAIOK HUX
BblurciaeHus. Onepanuu ¢ LeabIMU YUCIaMU: LEJIOUUCICHHOE JeJIEHUE, OCTaTOK
ot neneHns. IIpoBepka 1eaMMoCTH OJTHOTO LIEJIOT0 YUCIIa Ha IpYroe

BerBnenus. CocTaBHble ycnoBHsA (3alMCh JIOTMYECKUX BBIPQXKEHUH Ha
M3y4aeMOM sI3bIKe IporpaMMupoBanus). HaxoxxaeHue MUHIMyMa U MaKkcCuMyma
U3 JIByX, TPEX U YETBIPEX umncell. PelieHne KBagpaTHOrO ypaBHEHHUs, UMEIOLLETO

BCIICCTBCHHBLIC KOPHU

2.11

2.12

2.13

,Z[I/IaJ'IOFOBaH OoTJIaJIKa IMporpaMm: MmomaroBO€ BBIITOJIHCHHUE, IIPOCMOTP 3HAYCHUI

BCJIIMYHH, OTJIaJOYHBIN BBIBO/I, BBI60p TOYKH OCTaHOBa

uxn ¢ yecnoBuem. Anroputm EBKinza i1 HaX0KI€HUsI HAUOOJIBIIEro 00IIero
JENUTENs IBYX HATypalbHBIX yucell. Paz0ueHne 3amucu HaTypaibHOTO YKCHa B
MO3UIIMOHHOM CHCTEME C OCHOBaHWEM, MEHBIIMM WM paBHbIM 10, Ha

OTJeNbHbIE U (PHI

]_[I/IKJ'I C HepeMeHHOﬁ. AJIFOpI/ITMBI IMMPOBECPKHU ACIIMMOCTU OAHOTO LECJIOTO YHClJIa

Ha JIpyroe, MpOBEpPKU HATYPaJIbHOTO YKcia Ha IPOCTOTY

2.14

OO0paboTka CHUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHBIE.




2.15

[MocumBonpHast 00paboTka cTpok. [ToAcu€T 4acTOThl MOSBICHHUS CHMBOJA B
ctpoke. Berpoennsie GyHKIMM 1711 00pabOTKH CTPOK

OnpezneneHre BO3MOXHBIX PE3yJIbTaTOB pPadOTHl AITOPHUTMA TPU 3aJaHHOM
MHOXCCTBC BXOJAHBIX JAaHHBIX, OIMPCACICHUC BO3MOKHBIX BXOAHBIX JaHHBIX,

MPUBOAIINX K JAHHOMY PE3YJIbTaTy

9 KJIACC
Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

Hudposas rpaMOTHOCTD

1.1

1.2

1.3

I'moGanbuast cerp MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHE aHHBIX.
Meto/ bl MHIMBUYAJIBHOTO M KOJIJIEKTUBHOTO pa3MelleHns1 HOBOW MH(opMmanuu B
Wurepnere. bonblime pgaHHble (MHTEpHET-JAHHbIE, B YaCTHOCTH JAHHBIE

COIIMAJILHBIX CETEH)

[Tonsitne 00 wHGOPMAITMOHHON O€30MacHOCTH. YTPOo3bl WH(MOPMAIMOHHON
0e301macHOCTH Tpu padoTe B TII00AIBHOM CETH U METOJIbI TIPOTUBOICHCTBHSI UM.
[IpaBmna Ge3omacHoil ayTeHTH(UKAMK. 3anUTa JTUYHON WH(OpPMALIUU B CETH
WutepHer. besomacHble  cTparermd TOBEACHHUS B ceTH  VIHTEepHeT.
[IpenynpexacHre BOBICYCHUS B JECTPYKTUBHBIC W KPHUMHHAIBHBIC (HDOPMBI

CETEeBOW aKTUBHOCTH (KHOEpOYILITUHT, (GUIITUHT U ApYyTUE POPMBI)

Bunsl nestensHoctu B VHTepHeTe. VMHTEpHET-CepBUCHI: KOMMYHMKAllMOHHBIE
CEpBHCHI (ITOYTOBAs CIyk0a, BH/I€0-KOH(EPEHI-CBSI3b U JIPYTHUE), CIPAaBOYHbBIE
Ciy>)kObl  (KapThl, paclucaHus W JpyTue), IMOUCKOBBIE CIIYKOBbI, CIIy>KOBbI
OOHOBJIEHMSI TPOTrpaMMHOI0 oOecriedeHust W Jpyrue ciyxO0bl. CepBHUCHI
rocylapcTBeHHbIX — yciayr. OOnaunble XpaHwiumia AaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM  JOKYMEHTOB (onyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CEepBUC: OHJIAIIHOBBIE TEKCTOBbIE M Tpaduueckue

peIaKkToOphl, Cpeabl pazpaboTKH MPOrpaMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Mopnens. 3amaun, pemiaeMble ¢ NOMOIIbIO MojaenupoBaHus. Knaccudukanun
mojeneil. MartepuanbHble  (HaTypHble) W HH()OpPMAIMOHHBIE  MOJEIH.
HemnpepsiBHble M auckpeTHble Mozenu. MMurannoHHble monenu. Hrposeie
moaenu. OneHKa COOTBETCTBHS MOJEIU MOJEIUPYEMOMY OOBEKTY U LENISIM

MOACIINPOBAHUA

2.2

Tabnuunsie mogenu. Tabauia kak IpeacTaBIeHNe OTHOICHUS

23

ba3pl gaHHBIX. OT60p B Ta6n1/1ue CTPOK, YHOBJICTBOPAOIIHUX 3aAaHHOMY




YCIIOBHIO

24

I'pad. Bepmmna, pebpo, myTs. OpHUEHTUPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadsl. Jlnmuaa (Bec) peOpa. BecoBas marpuma rpada. JnuHa myta Mexmy
BepmmHamMu rpada. [Touck ontumansHOro mMyTH B rpade. HauanbpHas BepmmHa
(MCTOYHWK) W KOHEYHas BepIIMHA (CTOK) B OPHEHTUPOBAHHOM Tpade.

Brrancnenue KonM4yecTBa myTei B HAPaBICHHOM allMKIMYECKOM rpade

2.5

Hepeso. Kopenb, BepimHa (y3en), JUcT, pedpo (myra) aepea. Beicota aepeBa.
[MognepeBo. Ilpumepsl ucmonb30BaHUs JiepeBbeB. [lepeOop BapuaHTOB C

HIOMOIIIBIO JIepeBa

2.6

2.7

3.1

3.2

3.3

3.4

[lonarue wmaTemaTuyeckoM MojenH. 3ajayd, pellaemMble C  MOMOIIbIO
MaTeMaTU4eCcKoro (KOMIIBIOTEPHOTO) MOJIECIIUPOBAHUS. Otnnune
MaTeMaTU4ecKOd MOJEIM OT HATypHOM MOAEIM U OT  CJIOBECHOIO

(JIuTEepaTypHOT0) ONMUCaHHs 00bEKTa

OTalbl KOMIIBIOTCPHOTI'O MOJCIMPOBAHHA: IIOCTAHOBKA 3aJda4ddd, IMOCTPOCHHUC
MaTeMaTH4YeCKOM MOJCIIN, IIporpaMmMHas peali3anus, TCCTHPOBAHUC,
MMPOBCACHHUEC KOMIBIOTCPHOI'O OSKCICPUMCHTA, AaHAJIM3 C€ro pe3yJbTaToB,

YTOYHEHHE MOJAETU
ANTOPUTMBI U IPOTPAMMUPOBAHHE

Pa30Ouenne 3aJa4yd Ha I1oaA3aaayu. CocraBnenue AJIrOpUTMOB U IIpOorpaMm C
HCIIOJIB30BaHHUECM BGTBHCHHﬁ, OUKJIIOB M BCIIOMOIraTCJIbHBIX aJI'OPUTMOB JJId

YHpaBJCHUA UCTIOJHUTEICM WU APYTUMHA UCTTIOJTHUTCIISIMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. (CocTaBlieHHE U
OTJIaJIKa TPOrpamMM, pEAM3YIOUIUX THUIOBBIE  QJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIOBBIX MAacCHBOB, Ha OJTHOM M3 S3BIKOB MPOTPaAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllxonbHbiii AnropurMudeckuil SI3bIK):
3aMoJIHEHUE YHCIOBOTO MAacCHBa CIyYaHBIMH YHCIAMH, B COOTBETCTBUU C
dopmyroi wim myTéM BBOJA YHCEN, HAX0XKIEHHE CyMMBI DJIEMEHTOB MacCHBa,
JUHEHHBIN TOUCK 33/IaHHOTO 3HAYSHHs B MaCCHUBE, MOACUYET JIEMEHTOB MaCcCHBa,
YIOBJICTBOPSIIONIMX ~ 33JaHHOMY  YCJOBHIO, HaXOXIEHHE MHHUMAIBHOTO
(MakCHUMaNbHOTO) 1eMeHTa MaccuBa. COpTUPOBKA MacCHBa

OOpaboTka TOTOKA MJAHHBIX: BBIYHCICHHE KOJIMYECTBA, CYMMBI, CpPETHETO
apu(METHIECKOT0, MUHUMAIBFHOTO M MaKCHMAaJbHOTO 3HAYCHHUS DJIEMEHTOB
MOCIIE0BATEIHHOCTH, YOBIETBOPSIONINX 33JaHHOMY YCIOBHUIO

VYmpasnenne. Curnan. OOpartHasi cBs3b. [lomyueHue curHaioB OT HHUQPOBBIX

JaTYUKOB (KacaHUs, pacCTOSHHs, CBeTa, 3Byka U jpyroro). Ilpumeps




4.1

UCTOJIb30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBICHUS
TEXHUYECKHMHU YCTpOMCTBaMH, B TOM uucie B poOoroTexHuke. lIpumepsl
pPOOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABIEHUS JBUKEHUEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUA aBTO3aBOJd, ABTOMATHU3UPOBAHHOE YIIPABIICHUE
OTOILUICHHEM JI0Ma, aBTOHOMHAs CHUCTEMa yIPABJICHUS TPAHCIOPTHBIM

CPEICTBOM U JAPYTHE CUCTEMBI)
HNudopmalinoHHbIE TEXHOJIOTUN

[TonsiTre 00 >MEKTPOHHBIX TaOMUIAaX. THUIBI TaHHBIX B SYEHKaX HJICKTPOHHOMN
tabmuipl. PenaktupoBanue u popmarupoBanue tadbnuil. Berpoennsie QyHKImm
JUISl TIOMCKAa MAaKCMMyMa, MHHMMYyMa, CYMMBI U CPEIHEr0 apH(METHYECKOro.
CoptupoBka JaHHBIX B BBIJIEIEHHOM aAuanasoHe. Iloctpoenue auarpamm
(rucrorpamma, Kpyropas auarpamMma, To4YeyHas auarpamMma). Bwibop Tuma

JarpaMMbl

4.2

4.3

[IpeobpazoBanue popmyn npu kormupoBanuu. OTHOCHUTEIBHAS, a0COMIOTHAS U

CMelIaHHas agpecanus
VYciioBHBIE BBIYUCICHHS B AJIEKTPOHHBIX Tabiumax. CyMMUPOBaHHE W TOACYET
3HAYEHUH, OTBEYAIOLIMX 33aJaHHOMY ycioBHuio. OOpaboTka OonpIIMX HaOOpOB

JaHHBIX. YucaeHHoe MOACITIUPOBAHUEC B DJICKTPOHHBIX Ta6JII/IIIaX

4.4

Posp mH(DOPMAIIMOHHBIX TEXHOJOTHHA B Pa3BUTHH SKOHOMUKHA MHpPA, CTPAHBI,
peruona. OTKpbIThle oOpa3oBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH M  HMHQOPMALIMOHHBIMU  TEXHOJIOTMSIMM:  BeO-Iu3aiiHep,
OPOTPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  HPUIOKEHUH, TECTUPOBIIMK,
ApXUTEKTOpP MPOTPaAaMMHOI0 OOECleueHus, CHEUAINCT IO aHaIU3y JAAHHBIX,

CHCTEMHBIN AAMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

3HaTh (TOHUMATB )

BrnaneHnne OCHOBHBIMM  TOHATUSAMH: HH(MOpManus, Iepenaya,
XpaHeHrue U o0paboTka MHPOPMALUH, ATOPUTM, MOAEIH, H(POBOI
OPONYKT ¥ WX HCHOJNB30BaHME JUIS pPEUICHUS YYeOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

BJIaIleHI/Ie IMOHATHUAMMA:  BBICKA3bIBAHUC, JIOTMYCCKasA  OIlcpanus,

JIOTNYCCKOC BBIPAKCHUC

VYMmern

2.1

2.2

23
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2.5

YMeHue onepupoBaTh EAMHULAMH HW3MEPEHUS WH(POPMAIMOHHOTO

00BéMa u CKOpPOCTH IEpeaadn JaHHbIX

YMeHue 3anuchiBaTh M CpaBHUBATh Liesbie yuciaa or 0 go 1024 B
Pa3IMYHBIX O3UIIMOHHBIX CUCTEMaX CUMCIICHHS C OCHOBaHUsIMHU 2, 8,

16, BBITIOJIHATH apI/I(l)MCTI/I‘leCKI/IC ornepanru Ha HUMHA

YMmenue KOOAUPOBATH MU ACKOAHWPOBATH COO6H_I6HI/I$I IO 3aJaHHBbIM
IMpaBHJIaM; ITOHMMaHHC OCHOBHBIX MMPUHIMIIOB KOAWPOBaHUA
I/IH(l)OpMaLII/II/I pasnanoﬁ IMpUpOAbI: TCKCTOBOI\/’I, rpaq)nqecxoﬁ, ayauo
VYMeHHe 3aluChiBaTh JOTHYECKHE BBIPpAXKCHUS C HUCIHOJB30BAHUEM
JAU3BIOHKINHW, KOHBIOHKIIHUU W OTPUIAHHA, OIPCACIATH MCTUHHOCTH
JJOTHYCCKHUX BLIpaH(eHHﬁ, €CJIM HM3BCCTHBI 3HAUCHUA MHMCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_IBI UCTUHHOCTH JJIA
JJOTHYCCKHUX BBIpEl)KGHHfI; 3alUCbIBaTh JIOTUYCCKUEC BBIPAXKCHUA Ha

HN3Y4aCMOM S3BIKE IPOTrpaMMUPOBAHUSA

YMeHue CcocCTaBisITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHbIE  aJlTOPUTMBl  JJIE  YNPaBICHHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3laBaTh U OTJIaKUBATh
MIpOrpaMMbl Ha OJTHOM M3 SI3bIKOB MporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IllxonbHbld AdropUTMHUYECKUN  S3BIK),




PCAIM3YOIINEC HCCIIOKHBIC aJITOPUTMbIL 06p360TKI/I YHUCJIOBBIX JaHHBIX
C HCIIOJIb30BAHUEM HUKIIOB U BeTBHeHHﬁ; YMCHUC p336I/IBaTB 3aga4un
Ha moJ3agavur, UCI0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC 1 BbIPAKCHUA
Pa3IMIHbIX THUIIOB (‘II/ICJ'IOBBIX, JIOTUYCCKHUX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH HpGI[JIO)KGHHLIfI AJIroOpuT™M,  OIPCACIIATh, KAKHC
pPE3YIbTAaTBl BO3MOXKHBI IIPU 3aJJAHHOM MHOXCECTBE HCXOIHBIX

3HaYEHU N

2.6

YMeHue 3amucaTh Ha HM3y4aeMOM  S3bIKE IIPOIPAMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKU JEIUMOCTH OJHOTO LEJIOr0 YMCia Ha APYToe,
NPOBEPKH HATYpPAJIbHOTO YKCIIA HA MPOCTOTY, BBIACICHUS LU M3
HaTYypaJIbHOI'O YHUCIA, IIOUCK MAaKCHMyMOB, MHHHUMYMOB, CYMMBI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

2.7

Branenve ymMeHueM OpUEHTUPOBATHCA B HMEPAPXUUYECKON CTPYKTYpE
(baimoBoi cucTteMbl, padoTaTh ¢ (GaillIoBOH CHCTEMON MEPCOHATLHOTO
KOMITBIOTEpa C HCHOJBb30BaHMEM rpadudeckoro wuHTtepdeiica, a
MMEHHO: CO3/aBaTh, KOMUPOBaTh, IMEpeMelaTh, MEePEHUMEHOBBLIBATD,

YAQISATh U apXUBUPOBATH (PAliiIbl M KaTaJIOTH

2.8

BJIaIleHI/Ie YMCHUSAMU U HABBIKAMU HCII0JIb30BAHHUA HH(bOpMaIII/IOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI A IIOHMCKA, XpPaHCHMUA,

00pabOTKH M Mepelaur ¥ aHAIKM3a PA3IMIHbIX BUI0B HH(pOpMaIiu

2.9

YMmeHue BbIOUpaTh CrOco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuibl, cXeMbl, Tpaduku, ITUarpaMmbl) C
WCIOJIb30BAHUEM  COOTBETCTBYIOLIMX  NPOrPAMMHBIX  CPEJICTB

00paboTKH JaHHBIX

2.10

YMenue ¢dopmanuzoBaTb U CTPYKTypUpOBaTh  HH(OpMAIHIO,
UCIIONB3YSl DJIEKTPOHHBIE TaONUIbl Afs 0oOpabOTKH, aHanmu3a u
BU3yaJIU3alliM YHCIIOBBIX JIaHHBIX, B TOM YHCJE€ C BBIJICICHUEM
quana3oHa TaONUIbl U yHOPSAOYMBAaHHUEM (COPTHUPOBKON) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSATHh B JJEKTPOHHBIX TaOIHIaX (HOPMYIIbI
JUIsT  pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (YHKIIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIOIh30BaATh
AIIEKTPOHHBIC TAOJUIIBI JJISI YUCICHHOTO MOJETUPOBAHUS B MPOCTHIX

3a/1auax U3 Pa3HbIX MPEAMETHBIX 00JacTei




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
ITO HTHO®OPMATHUKE

Koxa

H#HHPar####1.1

IIpoBepsieMblii 3JIeMeHT coepKAHUA

Hudposas rpaMoOTHOCTH

@aiinpl ¥ mankd (katajoru). llpuHIMNBI mocTpoeHHs (PaiIoBbIX
cucteM. [TonHoe nms daiina (manku). [1yTe k daitny (manke). Pabota ¢
¢daitmaMm ¥ KarajloraMM CpeICTBAMM OINEPALMOHHOW CHCTEMBI:
CO3/1aHKE, KOIIMPOBAaHUE, NTepeMelleHUE, IEPEUMEHOBAaHUE U YAaJICHUE
¢daiinoB u manok (karaioroB). Tumbl (aitmoB. CBoiicTBa (aitios.
QaitnoBelii Menemkep. Ilouck ¢aiinoB cpeacTBamu omnepanoOHHON

CHUCTCMBI

1.2

O6benunenue kommbioTepoB B ceTb. Cerb MuTepHeT. Beb-cTpanuna,
BeO-caiit. CtpykTypa azpecoB Beb-pecypcoB. bpaysep. Ilouckossie
cuctemsl. Ilomck HHq)OpMaHI/II/I II0 KJIKYCBBIM CJIOBaM H IIO
n3obpaxenuto. JloctoBepHocTs uHGOpPMAlMK, TMOJIYYECHHOH U3

Nurepuera. [P-anpeca y3n0B. CeTeBoe XpaHEeHUE JaHHBIX

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

JIMCKpPETHOCTh  JTaHHBIX. BO3MOXHOCTH OINUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasutr. MomHocTs andasura. J[BomuHbIN angaBuT.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOMHaIuil)
(buxcupoBaHHOM JIUHBI B ABOMYHOM aindasute. I[IpeoOpazoBanue
moboro andaBuTa K JBOMYHOMY. KoIMYecTBO pas3IMYHBIX CIIOB
(uKCUpPOBaHHOM JJIMHBI B al(aBUTe ONpeIeIEHHON MOITHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(aBUTa C MMOMOIIBIO KOJIOBBIX CJIOB
B JpyroM andasure, KogoBas Tabnuua, nekoauposanue. Koaguposanue
TekcToB. PaBHOMepHBIi kog. HepaBHOoMepHbIii koa. Konuposka ASCII.
Bocemubutasie xoaupoBku. [lonsarue o komupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUI € HCIIOJIB30BAaHHMEM PAaBHOMEPHOTO U

HepaBHOMepHOro koja. MHdopmannonHblii 00bEM TEKCTa

2.2

Nudopmannonnsiii 00bEM TaHHBIX. BUT — MUHUMAanbHas €IUHHIIA
KOJIM4YeCTBAa MH(POPMAIIMK — TBOWYHBIA pa3psia. EnuHUIBI n3MepeHus

nH(popManoHHOTO 00bEMa MaHHBIX. but, 6aiiT, kumobalT, Merabair,
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rurabaiit. CKopocTh nepeaadn NaHHbIX. EAMHAIIBI CKOPOCTH Tepeaadn

MaHHBIX

KomupoBanue mBera. llBetoBeie momenu. Monens RGB. I'mybuna
koxuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHui. Ilukcensb.
Onenka wuH(MOPMAIMOHHOTO O00BEMA TpapUUECKUX JaHHBIX IS

pacTpoBOro U300paskeHus

KOI[I/IpOBaHI/IC 3BYKa. P azpsAAHOCTb M 4YaCTOTa 3aIlrCH. KomnaecTBo
KaHaJIOB 3aI1iCH.
OHCHKa KOJIMYCCTBCHHBIX IMapaMETPOB, CBA3AHHBIX C ITPEACTABICHUEM

Y XpaHEHUEM 3BYKOBBIX (paiiioB

2.5

Hemno3uimoHHbIe W TO3WIMOHHBIE CHUCTEMBl CUYUCICHUSA. AJ(aBHT.
OcHoBanue. Pazpépuyras ¢dopma 3amucu uwucna. IlepeBon B
JNECATUYHYI0 CHUCTEMY 4YHCEJ, 3alUCaHHbIX B JPYrUX CHCTEMax
CUHCTICHUSI.

PumMmckas cucrema cuucieHus

2.6

2.7

2.8

JlBonyHas cucrema cuucieHus. [lepeBos LenbIx yucen B mpejenax oT
0 o 1024 B nBOMUHYIO cHCTEMY cuucieHus. BocbmepuuHas cucrema
cuucnenus. [lepeBoj uucen u3 BOCbMEPUUHON CUCTEMBI B IBOUYHYIO U
JecsITUUHyl cucteMbl M oOparHo. lllectHaauarepuuHas cucrema
cuncnenus. llepeBox 4ncen W3 IIECTHAAUATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMbI U O0OpaTHO.

ApI/I(I)MeTI/ILIeCKI/IC orepanuru B JIBOMYHOM CUCTEME CUHCICHUS

Jlormueckue BbICKa3biBaHMs. Jlornueckne 3Ha4Y€HUs BBICKA3BIBAHUM.
DneMeHTapHbIe U COCTaBHbIE BBICKa3blBaHUA. Jlornueckue omnepanuu:
«1» (KOHBIOHKIIMS, JOTMYECKOE YMHOXXEHHE), «WIN» (IU3BIOHKIIHS,
JIOTUYECKOE CIIOKEHME), «Hey (oruueckoe oTpuiianue). [Ipuopurer
jJoruyeckux onepauuid. OnpeneneHne HCTUHHOCTU  COCTABHOIO
BBICKA3bIBaHUS, €CJIU WM3BECTHBl 3HAYEHHUS MCTUHHOCTH BXOJSLIMX B
HEro DJJIEMEHTApHBIX BbICKa3biBaHUM. Jlornmueckne BBIpAKEHUS.
[IpaBuna 3anmucu Jjorumdeckux BelpakeHuid. I[locTpoenue Tabnuil

HCTHUHHOCTHU JOTHUYCCKUX BLIpa)I(CHHf/'I

Jlornueckne »IEMEHTBEL. 3HAKOMCTBO C JIOTHYCCKHMH OCHOBaMH

KOMIIbIOTEpa

2.9

HemnpepsiBHBIE W JIHCKpeTHBIE MoOAENW. VIMHTalMOHHBIE MOJEIN.




2.10

2.11

Urposbie monenu. OleHKa aJeKBaTHOCTH MOJEIHU MOJACIUPYEMOMY

00BEKTY U LETISIM MOJACIIUPOBAHUS

Tabnmuunbie Monenu. Tabnuia kKak mpeacTaBiIeHUe OTHOMICHHS. ba3bl
nanHelx. OTOOp B TaOuuIle CTPOK, YAOBIETBOPSIONINX 3aJaHHOMY

YCJIIOBHUIO

I'pad. Bepmuna, peopo, MyThb. OpueHTUPOBaHHbIE u
HeopueHTUpoBaHHbIe Tpadul. [[nmmHa (Bec) pebpa. BecoBas marpuia
rpada. J{nuHa nytu Mexay BepummHamu rpada. [louck ontuManbHOro
myTt B rpade. HavanbHas BepmmHa (MCTOYHUK) M KOHEYHAS] BEPIIMHA
(cTokx) B opueHTHpOBaHHOM rpade. Briuncienue konuuecTBa myTel B

HaIpaBJICHHOM allUKJINIecKoM Tpade

2.12

Hepeso. Kopens, BepmmHa (y3en), muct, pedpo (ayra) nepesa. Beicora
nepesa. IlognmepeBo. Ilpumepbl ucnonb3oBaHusi aepeBbeB. [lepebop

BapHWaHTOB C IOMOLIBIO ACPCBA

3.1

AJTOPUTMBI U IPOTPAMMUPOBAHHE

CpoiictBa anroputMa. CrnocoObl 3amucu ajaroputMa (CIOBECHBIHN, B
BHJI€ OJIOK-CXEMBI, POrpaMma).

CocraBrieHre alropuTMOB U MIPOrPAMM C UCIIOJIL30BAHUEM BETBIICHUH,
UUKJIOB M  BCIOMOTATENIbHBIX  aJTOPUTMOB  [UISl  YIpaBJICHUS
ucnonuuteneM (Pobor, UYepenamka, UYepTéXHUK U JIpyTHE).

BrInonHenne aropuTMOB Bpy4YHYIO M Ha KOMIIBIOTEpE

3.2

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
HIxonbHBIH ANTOPUTMUYECKUN SI3BIK).

Cucrema  mpoOrpaMMHUpPOBAaHHUSA:  pEAAKTOp  TEKCTa  Iporpamwm,
TPAHCIATOP, OTIAAUHK.

[lepemennas: tum, wums, 3HaueHue. llenble, BelleCTBEHHbIE U
CHUMBOJIBHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(pMETHUYECKHE BBIPAKEHUSI U IMOPSIOK
ux BbluHciaeHUSA. Onepanuy C LENbIMH YUCIAMHU: ILEJIOUHUCICHHOE
JeJIeHHe, OCTaToK OT JaeneHus. BerBnenus. CocraBHbIE YCIOBHSA
(3amMch  JIOTMYECKUX  BBIPAXEHMH  HAa  H3y4aeMOM  s3bIKE
nporpaMMmupoBanus). Haxoxnenne MuHIMyMa

U MaKCUMyMa M3 JBYX, TPEX U YETHIPEX uMcell. Pemenne kBagpaTHOro
YpaBHEHHMsI, MMEIOLIETro BellecTBeHHble KopHHU. Luki ¢ ycioBuem.

AHFOpI/ITM EBkinma a1 HaXOXKACHMS HaKOOJIBIIErO O6H_ICF O ACIIUTECIIA




JIBYX HaTypalbHbIX 4Hcen. Pa3OueHue 3amucu HaTypalbHOTO YMCIA B
MO3UIMOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIIMM WJIM paBHbIM 10, Ha
oraensHble mUppsl. LUK ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JETMMOCTH OJIHOTO IIEJION0 YHCIIa Ha APYroe, MPOBEPKH HATYPaTbHOTO

4uClla Ha IPOCTOTY

3.3

3.4

3.5

3.6

4.1

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBEIC)
nepemeHHble. [locumBosibHas o0paboTka crpok. Iloncuér uacToThl
MOSIBIICHUSI CUMBOJIA B CTpOoKe. BeTpoennsie ¢pyHKuuu 1ist 06paboTku
CTPOK

OmnpeneneHre BO3MOXKHBIX pe3yJbTaTOB PpabOThl AJIrOpUTMa IpHU
JAHHOM MHOJKECTBE BXOJHBIX JAaHHBIX, OMNpPEICICHHE BO3MOMXKHBIX

BXOJAHBIX JAHHBIX, TPUBOJANINUX K JAHHOMY pPC3YyJIbTATy

Tabnuunble  BenuuuHbl  (MaccuBbl). OJIHOMEpPHBIE  MAacCCHBBIL.
CocraBneHue U OTIaJKa WPOrpaMM, pPEATU3YIONUX TUIIOBHIC
QITOPUTMBI 0OOPaOOTKH OJHOMEPHBIX YHMCIOBBIX MAaCCHBOB, HA OJHOM
3 a3bIkOB nporpammupoBanust (Python, C++, Ilackanb, Java, CH#,
[IkonbHBIH ~ ANTOPUTMUYCCKUM  SI3BIK): 3alOJIHEGHHE YHCJIOBOTO
MaccuBa CIIyYalHBIMH YHCJIAMH, B COOTBETCTBUU C (OPMYJION WU
NyTéM BBOJA YHMCEN, HAXOXKIEHUE CYMMBI 3JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MMOMCK 3aJaHHOT0 3HAYEHHUS B MAaCCHUBE, MOJICUET DIIEMEHTOB
MACCHBa, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBUIO, HAXOXIECHUE
MUHUMAaJIbHOIO (MaKCHUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpoBKa
MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHUCICHHE KOJIUYECTBA,
CYMMBI, CpeaHero apuMeTUYECKOTO, MUHHUMAJIbHOTO "
MAaKCHUMaJIbHOTO  3HAQUYEHUs  DJIEMEHTOB  IIOCJIENOBATEIBHOCTH,

YAOBJICTBOPAOIIUX 3aJaHHOMY YCJIOBHIO

Vnpanenue. Curnan. OOpatHas cBs3b. [lonydeHue cCHUrHaJoB OT
HU(POBBIX AATYUKOB (HAIpUMEp, KacaHusl, pacCTOSHUS, CBETA, 3BYKa).
[IpumMepsl HCIONB30BaHMSA NPUHIMIA OOpaTHOM CBSI3M B CHUCTEMAax
YOpPaBJIEHUSI TEXHUYECKUMHU yCTPOWCTBAMU C MOMOUIbIO JaTUYUKOB, B

TOM YHUCJI€ B POOOTOTEXHUKE
HNudopmanoHHbIe TEXHOIOTUH

TexcToBbIE JOKYMEHTHI M WX CTPYKTYpHBIE 3JEMEHTHI (CTpaHUIIa,
a03art1, CTpoKa, CJI0BO, CHMBOJI).

TexkcToBbIi nmponeccop — HMHCTPYMCHT CO3JaHUd, PCAAKTUPOBAHUA H




¢dopmarupoBanus TekctoB. [IpaBuna Habopa Tekcra. PenaktupoBanue
tekcta. CBoiictBa cumBoioB. [Ipudt. Tumsl mpudtoB (pyodiensie, ¢
3acedyKaMu, MOHOIIUPUHHEIC). [TomyKUpHOE M KypCUBHOE HauepTaHHeE.
CpoiicTBa a03aneB: TpaHHIBI, a03alHBId  OTCTYI, HWHTEPBAa,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe ¢GopmaTupoBaHUE.
CrpykrypupoBanre WHOOPMAIMK C IOMOIIBIO CIIHCKOB ¥ TaOJIHII.
MHuoroypoBHeBble cnucku. JloOGaBneHne TabnMIl B TEKCTOBBIC
JIOKyMEHThI. BcraBka W300paKeHHA B TEKCTOBBIE JOKYMCHTHI.
OOtekaHne W300paXEHW TEKCTOM. BKIIOUeHWE B  TEKCTOBBIN
JTOKYMEHT Jquarpamm, (GpopMmyii, HyMepalud CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK Y JPYTHUX 3JIEMEHTOB

4.2
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PactpoBbie pucynku. Mcnonb3oBanue rpapuueckux NpuMUTHBOB.

Onepauuu penakTUpoBaHUs TIpaduuecKux OOBEKTOB, B TOM YHCIE
udpoBeIX Qororpaduii: uU3MeHEHHWE pa3Mmepa, oOpe3ka, IMOBOPOT,
oTpaxkeHue, pabora ¢ obnacTaMu (BblIEICHHE, KOMUPOBAaHUE, 3AIMBKA
[IBETOM), KOPPEKIIUs IIBETAa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOT'O TMPOIECCOpa WM JAPYTHMX MporpamMm (MPUIIOKEHH).

[[O68.BJ'ICHI/IG BCKTOPHBIX PUCYHKOB B TOKYMCHTbBI

[ToaroroBka mMynbTUMeIUNHBIX Tpe3eHTauuid. Cnaiin. Jlo6aBienue Ha
ciaiiin Texkcra W u3obOpaxeHui. Pabora ¢ HECKONBKUMU CllaiijaMu.
JloGaBinenne Ha claid ayAMOBU3YalIbHBIX MJAaHHBIX. AHHMMAIIHS.

I'unepcceslnkn

4.4

4.5

Tunbl JaHHBIX B siUeHKax SJIEKTPOHHOW Tabmuibl. PenaktupoBanue u
¢dbopmatupoBanue Tabmuil. BcTpoeHHble GYHKIMH AT TIOHMCKA
MakcUMyMa, MHHHUMYMa, CyYMMbl W CpeIHero apupMeTH4ecKOoro.
CopTupoBKa [aHHBIX B BBIJCJICHHOM jauamnazoHe. lloctpoeHue
auarpamMm  (THCTOrpamMma, — KpyroBas — AuarpamMma,  TOYedHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCHBHaH, a0COJIFOTHAS U CMEIIaHHAas azpecanunsa

YCOBHBIE BBIYUCICHUS B AJIEKTPOHHBIX Tabnumax. CyMMUpOBaHUE U
MOACYET 3HAYEHWU, OTBEUAIONIMX 3aJaHHOMY YycioBuio. O6paboTka
O0onpIMX HAOOPOB  JaHHBIX. UHCIEHHOE  MOJCIUPOBAaHHE B

AJIEKTPOHHBIX TaOIUIIAX
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