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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 00O, a Taxxe henepanpbHOU paboueii IPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nndopmaTrke 1a&T NpeACcTaBICHHUE O EIsIX, 001Iel cTpaTeruu
OoOy4eHMsI, BOCIIUTAHUS M Pa3BUTHUSL 00y4aIOUIUXCs CPEICTBAMH MHPOPMATUKHU Ha
0a30BOM YpOBHE, yCTaHaBIMBaeT oOOs3aTENbHOE MPEAMETHOE COJEpKAHUE,
MpeAyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 110 pa3ziesiaM U TEMaM.

[Tporpamma 1o mHGOPMATHKE OTIPENEIAET KOJTMICCTBEHHBIC M KAUYCCTBEHHBIC
XapaKTEePUCTUKU Y4EOHOro Marepuaia Juisl KaXI0ro roja U3y4eHus, B TOM YHCIie
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTalluu o0yyarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma no nHpopMaTuke SBJISETCS OCHOBOM JJIsl COCTaBJIEHUS aBTOPCKUX
y4€OHBIX MPOTrpaMM, TEMATHUECKOTO TUTAHUPOBAHUS Kypca yUUTEIIEM.

[enssmu nzydenust MHGOPMATUKU HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMUs
SBJISTFOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKd HH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOM NPAKTUKHU, 3a CUET Pa3BUTHUS MPEICTaBICHUN 00
uH(pOpMAITUU KaK O BaXKHEHIIIEM CTPATETHMYECKOM PEeCcypce pa3BUTHS JUYHOCTH,
rocyJapcTa, oOOIIECTBa, TMOHMUMAHUA pPOJM HWH(OOPMAIIMOHHBIX MPOIECCOB,
WH(POPMAIIMOHHBIX PECYPCOB U HUHQPOPMAITMOHHBIX TEXHOJOTUHA B YCIOBUSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieueHue YCJIOBHH, CIOCOOCTBYIOIIUX PA3BUTHUIO AJITOPUTMHYECKOTO
MBIIIUICHUSI KaK HEO0OXOAUMOIO YCIOBUS TPOQPECCUOHATLHON JEATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3ajayd Ha 0oJiee MPOCThIE TMOA3aJayH,
CpaBHUBATh HOBBIC 33/1a4U C 3aJa4aMU, PEIIEHHBIMHU PaHee, ONPEACISITh IIaru JJjs
JOCTHKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMupoBaHUE U pPa3BUTHE KOMIETEHIMM oOydarommuxcss B 00JacTu
WCIIOJIb30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HAHWM, YMEHWW W HaABBIKOB pabOThl C¢ wHPOpMAIHMEH, MPOTpaMMHUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOECICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaroerocs;

BOCIIUTaHUE OTBETCTBEHHOT'O U N30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4ETOM MPABOBBIX M ITUUYECKUX ACHEKTOB €€ 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 HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOXKHOCTH aBTOMAaTHU3aIMU WH()OPMAIMOHHBIX
MIPOIIECCOB B Pa3IMUYHbIX CUCTEMAX;

OCHOBHBIC  00JIaCTH  TPUMEHEHHs]T WHMOPMATHKUA, TMPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIICHNE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HH(QOPMAaTUKH HW  HHPOPMAIMOHHOU
NESATETbHOCTH.

N3yyenne wH(DOpMATHKH  OKa3bIBa€T CYIIECTBEHHOE  BIHMSHUE  Ha
dbopMupoBaHHEe MHUPOBO33pEHUSI OOYUYaAIOUIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAaHHUS  TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUsI MH(DOPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOJMMOTO MHCTPYMEHTA
NPaKTHUYECKH JI00OM JEATEeIbHOCTH W OJHOTO U3 Hamboyiee 3HAUYMMBIX
TEXHOJIOTHYECKHUX JOCTHKEHUI COBPEMEHHON ITUBWIIN3ANN. MHOTHE ITPEAMETHBIC
3HAHHUS W CIOCOOBI JIEATEIEHOCTH, OCBOCHHBIE OOYYAIONTUMUCS TMPU H3YUCHUHU
nH()OPMATUKU, HaXOIAT MPUMEHEHHE KaK B paMKax 00pa3oBaTEeIbHOrO Mpolecca
OpyU HM3YyYCHUU JPYTUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYaIlMsIX, CTAHOBATCS 3HAYMMBIMH JJIs1 (DOPMUPOBAHUS KAadeCTB JUIHOCTH, TO
€CTh OPHCHTHPOBaHb Ha (OpMUPOBAHWE METANPEAMETHBIX W JUYHOCTHBIX
pe3ynabTaTOB O0yUEHHUS.

OcHoBHBIE 3a1auu yueOHoro Tipenmera «MudbopmaTtuka» — chopmupoBars y
0OyJarommxcs:

MOHMMAaHUE TPUHIUIIOB YCTPOHCTBA H (YHKIIMOHUPOBAHHS OOBEKTOB
IU(POBOTO OKPYKCHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uHdopMaTHKHU Tiepuoia nudpoBoil Tpanchopmaluu COBpEeMEHHOTO OOIIECTBA;

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

0a3oBbie 3HAHHUS 00 WHGOPMAIMOHHOM MOJEIHUPOBAHUH, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HAaHKE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP W YMEHHE NMPUMEHSATH ITH
3HAHMS JJI1 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUST W HABBIKM COCTAaBJCHHUS MPOCTHIX NPOrpaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,



YyMEHUST ¥ HaBBIKH d3(P(GEKTHBHOTO WCIIONH30BAHUS OCHOBHBIX THIIOB
MPUKIAIHBIX MPOrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHUSI U WH()OPMAITMOHHBIX
CUCTEM ISl PEUICHUS ¢ MX MOMOIIBIO MPAKTUYECKUX 3a/1ad, BiIaJCHHEC 0a30BBIMH
HOpMaMH HWH(OPMAIMOHHOW JTHKM M TIpaBa, OCHOBaMU HH(POPMAIIMOHHOMN
0€30IIaCHOCTH;

YMEHUE TPaMOTHO HHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS MPAKTUICCKUX
3alad C TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, TPUMEHSTh TOJyYCHHBIE
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

enn u 3amaun u3ydyeHUs: MHPOPMATUKM Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus ONPENETSIOT CTPYKTYPY OCHOBHOTO COJIEp KaHUs y4eOHOTro npeameTa
B BUJIC CJICAYIOIINX YETHIPEX TEMATUUECKHUX PA3/ICIIOB:

1 poBasi (PaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3ydenune nHpopMaTtuku Ha 0a30BoM ypoBHE oTBoguTcs 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).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hu¢poBas rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

KomMribroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee mo
nporpamme. THUMBI KOMMBIOTEPOB: MEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OcHOBHBIE KOMIIOHEHTHI KOMIBIOTEpAa W UX Ha3HaueHue. IIporeccop.
OnepaTuBHasE W JOJTOBPEMEHHAas IMaMsTh. YCTpOWCTBA BBOJAa M BBIBOJA.
CeHcopHbIli BBOJ, AAaTYUKH MOOWIBHBIX YCTPOMCTB, CpEICTBa OMOMETPUYECKOM
ayTeHTU(PUKALINH.

Hcropust pa3BUTHS KOMIIBIOTEPOB U ITpOorpaMMHoOro ooecnevyenus. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJECHUUU pa3BUTHS KOMITBIOTEPOB.
CynepKkoMIbIOTEpHI.

[TapannenbHble BEIYUCICHHUS.

[lepconanbHbiit koMIbIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass mamMsITh. JlONTOBpEMEHHAs MaMSTh.
VYerpoiictBa BBoAa U BbIBOA. OOBEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MaMSTh
KOMITbIOTEPA, KECTKUN U TBEPAOTEIBHBIN TUCK, TOCTOSIHHAS MaMsITh cMapTPoHA) U
CKOPOCTb JOCTYIA JJIs Pa3JIMYHBIX BUJOB HOCUTEIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHOe obecrieueHne KommbioTepa. [lpukiagHOoe mporpaMMmHOE
obecricucHue. CucremHoe IPOTrpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMMm W JaHHbBIX. becrmiatHeie u
yCJIOBHO-0€ectuiaTHbIe porpammbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeUeHUE.

@aitnpl u nanku (karaynoru). [IpuHUUNbBl nocTpoeHust (anaoBBIX CUCTEM.
[Tonnoe ums Qaitna (nmanku). Ilyte x daiiny (manke). Pabora c daitnamu u
KAaTaJIOTaMM CpPEACTBAMU ONEPALMOHHOM CHUCTEMBI: CO3/IaHHE, KOIHWPOBAHUE,
nepeMelieHre, epeuMeHoBanre 1 yaaieHue ¢GaiaoB v namnok (katajioron). Turbl
¢aiinos. CoiictBa (aitioB. XapakTepHble pa3Mmepbl (aillioB pa3iMyYHBIX THIIOB
(cTpaHuIla TEKCTa, AIEKTPOHHAsI KHHTA, (poTorpadusi, 3amuch MECHU, BUICOKIIHII,
MOJITHOMETPXKHBIA (UibM). ApXuBarus MaHHBIX. VICTOIB30BaHHE MPOTPAMM-
apxuBatopoB. DaitnoBerit Menemxep. [louck daimoB cpencTBaMu OneparmoHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M IpYrue€ BPEIOHOCHBIE Mporpammel. [Iporpammer
TSl 3AIIUTHI OT BUPYCOB.

KomnbrorepHsie ceTu



O0benunenne komnbioTepoB B ceTh. Cerh MHTEepHeT. Beb-cTpanuia, BeO-
caiit. Ctpykrypa ajapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [louck
uHQOpMAIIMU TI0 KIIOYEBBIM CJIOBaM U M0 H300pakeHnt0. J|oCTOBEpHOCTH
uHdopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKALIUH.

CereBoli ATHKET, 0a30BbIe HOPMBI MH(POPMAITMOHHOW STUKH W TpaBa IpH
pabote B UuTepHere. CTpaTteruu 6e30nacHoro nosejaeHus B iatepuere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

Nudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

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

JIucKkpeTHOCTh TaHHBIX. BO3MOKHOCTh ONMCAaHMS HEPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

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

IIpencraBiaenue uHGpopManuu

CumBon. AndaButr. MoiHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andaButoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI()aBUT TEKCTOB HA PYCCKOM
sa3bike. J[Bowunblid andaBut. KoOauyecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHOW JUTMHBI B JBOMYHOM ayipaBute. [IpeoOpazoBanue
moboro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3iIMUYHBIX CIOB (DUKCUPOBAHHOU
JUTHBI B alihaBUTE ONPeNeIEHHON MOIITHOCTH.

KoaupoBanue cHUMBOJIOB OJHOTO an(aBUTa C MOMOLIBIO KOJOBBIX CJIOB B
npyrom andasute, KoJ10Bas TadnuIla, 1€KOIUPOBAHUE.

JIBomunblii kox. I[IpencraBieHre HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JTIBOUYHOM aji(haBuTe.

NudopmarimoHHblii 006EM JaHHBIX. BUT — MUHUMaJTbHAS €IMHUIA KOJIMYECTBA
uHpopMaluu — ABOMYHBIN paspsa. EauHuiel uzMepeHus HHPOPMAIMOHHOTO
00BbEMa JaHHBIX. buT, OalT, KMI0OANT, MEeradanT, TUTa0AMNT.

CkopocTh nepeaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

Komuposanue texcroB. PaBHomepHbIi ko11. HepaBHOMepHbIi koa. Koauposka
ASCIIl. BocbemuOutneie konupoBku. Ilonstue o xkomupoBkax UNICODE.
JlexoaupoBaHue COOOIIEHH ¢ UCTIOIb30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOTO
kona. MadopmanroHHbit 00bEM TEKCTA.

Hckaxxenne nndopmaiuu mpu nepeaade.

OO6mee mpencraBieHne o0 MU(PPOBOM MPEACTABICHUU AYIUOBU3YAIbHBIX H
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



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

PactpoBoe m BekTOpHOE mpeiacTaBieHue n3oOpaxeHui. [Iukcens. OueHka
nH(OPMAIMOHHOTO 00bEMa rpadMuecKuX JaHHBIX JJI PACTPOBOTO N300paKEHHUS.

KomupoBanue 3Byka. Pa3zpsaHocTs u yactora 3anucu. KoiaumdecTBo kaHajioB
3aIKCH.

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

NudopManmoHHbIE TEXHOJIOTHH

TekcTOBbIC JOKYMEHTHI

TekcToBblE JOKYMEHTBI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIa, ad3arll,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBBI TpoLEeccOp — UHCTPYMEHT CO3JaHUS, PEAAKTUPOBAHMUS U
¢dopmatupoBanusi TekcToB. llpaBunma Habopa TekcTta. PemakTupoBaHue TeKcTa.
CpoiictBa cuMmBojioB. [pudrt. Tunsl mpudtoB (pyOieHsle, C 3acedykamw,
MoHowmMpuHHbIe). [lomyxupHoe U KypcuBHOe Hauyepranue. CBOMCTBa a03alleB:
TpaHMIIbI, a03alHBIA OTCTYI, UHTEpBAJI, BbIpaBHUBaHUE. [lapamMeTpbl cTpaHUIBL
CruneBoe (hopMaTHpOBaHUE.

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

BceraBka n300paxeHuil B TEKCTOBbIE JOKYMEHThI. OOTeKkaHuEe HM300pakeHHI
TEKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMEpaluu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

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

Komnbrorepuas rpaguka

3HaKOMCTBO C TpapuUecKUMH pefakTopamMu. PacTpoBble pPHCYHKH.
Hcnonb3oBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpad@uuecKkux 00ObEKTOB, B TOM UHCIIE UPPOBBIX
dbotorpaduii: u3MeHeHue paszMepa, oOpe3Ka, MOBOPOT, OTpaxkeHue, padbora c
obOnactaMu (BbIIEIECHHUE, KOMMPOBAHUE, 3aJlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BektopHas rpaduka. Co3mgaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpElICTBAaMH TEKCTOBOTO MPOLECCOpa WM JAPYTUX HOporpamm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTHMeAUHHBbIC IIPE3eHTALUN

[ToaroToBka MynbpTUMEUAHBIX Tipe3eHTanui. Cnaiin. JloGaBneHnue Ha craij
TeKCTa U u3o0paxeHui. Pabora ¢ HECKOJIBKUMHU ClIaiiamMHu.



JloGaBieHue Ha ciaii] ayAMOBU3YalIbHBIX JAaHHBIX. AHUMAaNUA. [ unepcChUIKy.
8 KUIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

CucreMbl cUHNCIeHUS

Hemo3unmonuble ©  TMO3WIIMOHHBIE CHUCTEMBbI  cUUCIeHUA. AJdaBur.
OcHoBanmue. Pa3zpépnyTast popma 3anucu uucia. [lepeBos B 1eCATUIHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cuctema cuuciaeHusl.

JIBonuHas cucrtema cuucieHud. IlepeBoa nenbix yucen B npexaenax ot 0 1o
1024 B nBOMYHYIO CHUCTEMY CUHUCICHUA. BocbMepuuHash cUCTEMa CUUCIICHUA.
[IepeBon unicen n3 BOCbMEPUYHOW CUCTEMBI B IBOUYHYIO U IECITUYHYIO CUCTEMBI U
obpatrHo. IllectHammarepuuHas cucteMa cuucieHusa. IlepeBox uwcen u3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHYHYK) M JECITUUHYIO
CHUCTEMBI U 0OpATHO.

Apudmernyeckue oneparyy B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHTbI MAaTEMATHYEeCKOM JJOTUKH

Jlorndyeckue  BBICKa3bIBaHUA. Jlormueckne 3HAUCHUS  BBICKA3bIBAaHUIA.
DJIeMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHMWA. Jlormyeckue onepamuu: «u»
(KOHBIOHKIIMS, JIOTHUECKOE YMHOXKEHHE), «WIN» (JIU3BIOHKIHS, JOTHYECKOE
CIIOKEHHE), «He» (Joruyeckoe oTpuiianue). [IpuopureT JTOrHYecKux omeparui.
OnpenernieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHWi. Jlornueckue
BbIpakeHus. [lpaBuia 3ammcu jormdeckux BoipakeHui. [locTpoenue Ttabmuiy
WICTUHHOCTH JIOTHYECKUX BBIPAXKCHUU.

Jlormueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HUcnosiHuTE M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUHU

[Tonstue anroput™ma. MCHOJHUTEIW alrOpPUTMOB. AJTOPUTM Kak IIJIaH
VIIPABJICHUS UCIIOJIHUTEIIEM.

CaoiicTBa anroput™ma. CriocoOsbl 3ammucu ajaropurMa (CJI0BECHBIHN, B BUJIE€ 0JIOK-
CXEMBbI, IpOrpamMma).

ANropuTMUYECKHE KOHCTPYKUMH. KOHCTpYyKIHS «clienoBaHue». JIMHEHBIM
anroput™M.  OrpaHMYEHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOYKHOCTH
MPEYCMOTPETh 3aBUCUMOCTDh MOCJIEA0BATEIIbHOCTU BBINIOJHIAEMBIX JIEUCTBUM OT
HWCXOJIHBIX JaHHBIX.

KoHCTpyKIusi «BeTBJICHUE»: TOJIHAs W HemoJiHas ¢Gopmbl. BeimosHeHue u
HEBBINOJHEHUE YCJIOBHS (MCTUHHOCTH W JIO)KHOCTh BbICKa3biBaHusi). [Ipocteie u
COCTaBHBIE YCIOBUSI.



KoHCTpyKIusi «IOBTOPEHUS»: LUKIBI C 33JaHHBIM YHCJIOM MOBTOPEHUH, C
YCJIOBUEM BBINIOJTHEHUSI, C IEPEMEHHOM ITUKJIA.

PazpaboTtka s HopmManbHOTO HMCHOJHUTENS aIrOpPUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yjbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUN JJIS1 yIIPABICHUS
(bOopMaIbHBIMI HMCTIOTHUTEISIMU, TakuMu Kak PoOot, Uepemamka, UYepTExXHHK.
BrinonHeHne aiaropuTMOB BpY4YHYIO M Ha KommbioTepe. CHHTAaKCUYECKUE U
jgoruyeckue omuOku. OTKa3bl.

S3BIK IPpOrpaMMHPOBAHUS

SA3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputmMudeckuid SA3bIK).

Cucrema npoOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa NPOrpaMm, TPAaHCIATOP,
OTJIAIYUK.

[lepemenHasi: Tvn, uMms, 3HaueHUE. Llenble, BEIIECTBEHHBIE U CHUMBOJIBHBIC
NIEpEMEHHBIE.

Oneparop mnpucBauBaHus. ApU(PMETUUECKUE BBIPAKECHUS MU MOPSAIOK HX
BbIuMclieHHs. Onepanuu ¢ LeJIbIMU YUCIaMU: EJI0YUCIEHHOE JEIeHUE, OCTATOK OT
JEIECHUS.

BerBnenus. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4aeMOM SI3bIKE MpOorpaMMupoBanust). HaxoxxaeHne MUHUMyMa U MaKCUMyMa U3
JBYX, TPEX W YEThIpEX uyucen. PenieHue KBaJgpaTHOIO YPaBHEHHS, MMEIOLIETO
BEILIECTBEHHBIEC KOPHH.

HuanoroBass oTjiaAgKa MOporpaMM: TMOIIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAUYEHUU BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAaHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKAEHHS HAWOOJBIIETO
oOLIEero JeiauTeNs ABYX HaTypalibHbIX uMcelsl. PazOueHue 3amucu HaTypaabHOTrOo
yyciaa B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{nkn ¢ mepeMeHHOM. AITOPUTMBI POBEPKU AEIMMOCTH OJTHOTO LEIOT0 YUCa
Ha JApyroe, IpOBEPKH HATYPAJIbHOIO YUCHA HA MMPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHAs 00padoTKa CTpoK. [Toacu€T 4acTOTHI MOSIBJICHUS] CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkimm asist 06pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB PadOTHl aJrOpUTMA MNpPU JAAHHOM
MHOYKECTBE BXOJHBIX JIAHHBIX, OMNPEICICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.

9 KIIACC



HugpoBas rpaMOTHOCTH

I'o0anbHas cerb UHTEpHET M cTpaTernu 0e30MacHOrO NMOBeACHUs B Heil

['noGanwHas cerb UutepHert. IP-anpeca y3mnoB. CeTeBoe XpaHEHHUE JAHHBIX.
MeTobl UHIMBUIYAIBHOTO U KOJUIEKTUBHOIO pa3MEIIeHUs] HOBOM HH(OpMaIuu B
WUurtepHere. bonbiive naHHble (MHTEpPHET-IAaHHbIE, B YacCTHOCTH JaHHbBIC
COITMAJILHBIX CETeH).

[Tonsitue 00 wHGOPMAIIMOHHONW 0€30MacHOCTH. YTPO3bl HH(POPMAITMOHHOM
Oe3omacHoCTU TpH paboTe B riao0aIbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTHU(UKAIMU. 3alluTa JHUYHOH HHPOpMALlUd B
Hnurtepnere. bezonacuwie crpateruu noseneHus B Uurepuete. Ilpenynpexaenue
BOBJICUCHHUSI B JICCTPYKTHUBHBIE W KPUMHHAJIBHBIE (DOPMBI CETEBOM AKTUBHOCTH
(xubepOyuHT, GUIITUHT U ApyTHE HOPMBI).

PaGora B nHpOPMAIITHOHHOM NMPOCTPAHCTBE

Buasl nestensHocTH B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIITMOHHBIC
CEpBUCHI (MOYTOBas CIy»k0a, BHJI€O-KOH(EPEHU-CBA3b U JIPYTUE), CIPABOYHbIC
CITY>KOBbI (KapThl, pacliUCaHus U JPYTUe), MOUCKOBBIE CITY>KObI, CITyKObI OOHOBJICHUS
IpOrpaMMHOro obecredueHus M Apyrue ciaykO0bl. CepBUCHI TOCYAapCTBEHHBIX
yciyr. OOnauHble XpaHuiuiia JaaHHbiX. CpencTBa COBMECTHOM pa3paboTKu
JTOKyMeHTOB (oHyaiiH-oducel). I[IporpammHoe oOecredeHue Kak BeO-CEpBUC:
OHJIAfHOBBIE TEKCTOBBIE U IPAPUUECKUE PENAKTOPBI, CPEIBI Pa3pabOTKH MTPOrpamM.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

MoaenupoBaHue KaK MeTOX MO3HAHUS

Mopnens. 3amayu, peniaeMble ¢ MOMOIIbIO MoaenupoBanus. Kinaccudukammm
Moenel. MarepuanbHbie (HaTypHBIC) U HHPOpMalMOHHBIE Moienu. HenpepriBHbBIE
U JUCKpeTHble Mojen. Mmurtanumonusie Moaenu. Urpossle Mogenu. OlieHka
aJIeKBATHOCTU MOJIETTU MOJIETUPYEMOMY OOBEKTY U LIEJIAM MOJEIUPOBAHUS.

Tabnuunbie moaenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHMUS.

ba3el nmannbix. OTOOp B TabnHIle CTPOK, YJIOBIETBOPSIONIUX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, mytb. OpUEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIC
rpadsl. [Inuna (Bec) peOpa. BecoBas marpuua rpada. JnuHa myTd Mexay
BepmmHamu rpada. [louck onrtumanbHoro mytd B rpade. HauanpHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Brruucnenue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

Hepeso. Kopenn, BepiuHa (y3en), JucT, peopo (ayra) aepesa. Beicota nepena.
[Tomgnepeso. [Ipumeps! ucnoas30Banus aepeBbeB. [lepebop BapuaHTOB € TOMOTIIHIO
JepeBa.

[TonsTHe MaTeMaTUYeCKOM MoJAENM. 3aJayd, pellaeMble C IMOMOIIbIO
MaTEeMaTUYeCKOro (KOMIBIOTEPHOI0) MoAenupoBaHus. OTInYue MaTEMaTUYECKON



MOJEJIM OT HAaTypHOH MOJEIM M OT CJIOBECHOIO (JINTEpaTypHOro) OMMCAHUS
OOBEKTA.

Otarnbl KOMIIBIOTEPHOIO MOJEIMPOBAHUA: MOCTAHOBKA 3a/1a4, MOCTPOCHUE
MaTeMaTUYECKOW MOJENIH, MPOrpaMMHasl peanu3alusi, TECTUPOBAHUE, TPOBEACHUE
KOMIIBIOTEPHOTO SKCIIEPUMEHTA, AaHAJIU3 €r0 Pe3yJIbTATOB, YTOYHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Pa3pa0oTka ajiropuTMOB M IPOrpamMm

Pazbuenue 3amaun Ha noazagaur. COCTaBICHHE aJITOPUTMOB M IPOTPAMM C
WCIIOJIb30BAaHUEM BETBJIICHUM, LHMKIOB M BCIOMOTATENIbHBIX AJITOPUTMOB IS
yIOpaBJICHUS UCTIONHUTENIeM PoOOT wiu ApyrMMH HCIIOTHUTENSIMH, TaKUMH Kak
UYepenanika, YepTEKHUK U JPYTUMH.

Tabmuunbie BenmnuuHbl (MaccuBbl). OmHOMEpHBIC MaccuBbl. COCTaBICHHUE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIINX TUIIOBbIE AJITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackaip, Java, C#, I1IkoapHBI ANTOPUTMAYECKHNA S3BIK): 3aMOJTHEHUE YHCIIOBOTO
MaccuBa CIy4allHBIMHM YHCJIaMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJA
YUCeJl, HAXOXKJICHUE CYMMBI JJIEMEHTOB MAaCCHBA, JIMHEHMHBIA ITOMCK 3aJaHHOIO
3HAYEHUS B MACCUBE, IOJICUET 3JIEMEHTOB MACCUBA, YAOBJIETBOPSIONINX 33 JAHHOMY
YCIIOBUIO, HAaXOXXJIEHHE MHUHUMAJIBHOTO (MAaKCHMAaJbHOTO) SJEMEHTa MAacCHUBA.
CopTupoBKa MaccuBa.

OOpaboTKa MOTOKA JTaHHBIX: BBIYHMCIECHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHUHHMAJIBHOIO ¥ MAaKCHUMAJbHOTO 3HAYECHHS DJIEMEHTOB
NIOCJIEIOBATEIBHOCTH, YIOBIETBOPSIOIIUX 3aJAHHOMY YCIIOBUIO.

Yupasienue

VYnpasnenue. Curnan. O0patHas cBs3b. [lodyueHue curaaioB ot Hu(pPOBBIX
JATYMKOB (KacaHus, pacCTOSHMs, CBeTa, 3BykKa u Apyroro). Ilpumepsl
WCITIOJIb30BAHUSI PUHIIUIIA OOPATHOM CBSI3U B CUCTEMAaX YIIPABJICHUS TEXHUUYECKUMU
YCTPONCTBAMH C MTOMOIIIBIO TATYNKOB, B TOM YHCJI€ B pOOOTOTEXHUKE.

[IpumMepbl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YMPABJICHUS JABUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBAapOYHas JIMHUS aBTO3aBOJA, ABTOMATHU3WPOBAHHOE
yIpaBJEHHUE OTOIJIEHWEM J0Ma, aBTOHOMHAsI CUCTEMA YNPABJIEHUS TPAHCIIOPTHBIM
CPEIICTBOM U JAPYTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHbIE TAOJIUIBI

[TonsiTue 00 3MeKTPOHHBIX TabIULAaX. TUIBI TaHHBIX B STYEHKaX 3JIEKTPOHHOM
tabnuipl. PenaktupoBanne u hopmaTupoBanue Tabauil. Bctpoennsie GyHKImMu s
MOWCKa MAaKCUMyMa, MHUHUMyMa, CYMMbI H CpeJHEro apupMeTHYecKoro.
CopTupoBKka [aHHBIX B BbIICJICEHHOM nuana3oHe. IloctpoeHue auarpamm



(rucTtorpamMma, Kpyropas JAuarpamMma, TOYeudHas auarpamma). Bpibop Tumna
JUarpaMMBbl.

[IpeoOpazoBanue hopmyn nmpu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
CMEIIaHHas ajipecanus.

VY cnoBHBIEC BEIUUCIECHUS B 3JIEKTPOHHBIX Tabuax. CyMMHpPOBaHUE U TTOICUET
3HAYCHUN, OTBEYAIOMINX 3aJaHHOMY yciioBuio. OOpaboTka OOJBITMX HAOOPOB
TaHHBIX. YHCTIEHHOE MOJICIMPOBAHHE B SJICKTPOHHBIX TaOIHUIIAX.

NudopmannoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Ponb nHpOpMAIIMOHHBIX TEXHOJIOTHM B Pa3BUTUU YKOHOMHUKH MHPA, CTPAHBI,
peruona. OTKpbITbIE 00pa30BaTEIbHBIC PECYPCHI.

[Tpodeccun, cBa3annbie ¢ MHOOPMATUKON U UHDOPMALIMOHHBIMU TEXHOJOTUSIMU:
BeO-Iu3aiiHep, MPOrPaMMHUCT, pa3pabOTYMK  MOOWJIBHBIX  MPHUIOKCHHMH,
TECTUPOBIIUK, APXUTEKTOP MPOrPaMMHOT0 00eCTIeUeHUs, CIIEHUAINCT IO aHAIHU3Y
JaHHBIX, CHCTEMHBIA aAMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIETIO
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHHs
HaIpaBJICHO HA JOCTHKEHUE OOYJAIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJIEPKaHUs Y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHUE 3a/ady
BOCIIMUTAHUS, PAa3BUTHUSI U COLMAIM3ANMM OOY4YaIOIIUXCSl CPECTBAMU Y4E€OHOTO
npeaMera.

B pesynbrate wu3ydeHuss WMHGOPMATHKHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocss 0yayt copMUpOBaHbl CIEAYIONIUE TUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEeJIMI0, IOHUMaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B >KU3HU
COBPEMEHHOr0 O00IlecTBa, BIaJieHWE JOCTOBEpHOM HH(OpMaiend o mnepeaoBbIX
MHPOBBIX W OTEYCCTBEHHBIX JOCTIDKCHHSX B 00JacTd HWHPOPMATHKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O
udpoBoi TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpHEHTallMg Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CUTYaIlUIX HPAaBCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y TIOCTYIIKH APYTHX JIFOJIEH C TMMO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCIEJACTBUN TIOCTYNIKOB, AaKTHUBHOE HEMNPUATHE AaCOIUATBHBIX
MOCTYIIKOB, B TOM umciie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBJICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICGHUH B KOJIJICKTUBE, B TOM UMCJIE B COIIMAIIBLHBIX COOOIIECTBAaX, COOJIIOICHHUE
mpaBuiI 0€301IaCHOCTH, B TOM YHCJIE HABBIKOB 0€30TIaCHOTO MOBE/ICHUS B UHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH MPU BHITIOJIHCHUH
y4eOHBIX, MMO3HABATEIbHBIX 3aJlay, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aMMOIOMOIIM B IpOIlecce ITOM ydeOHOU AEesATEeTbHOCTH,
TOTOBHOCTh OIICHUBATh CBOE MOBENICHUE U MOCTYIKUA CBOUX TOBAPHIIEH C TIO3UITUU
HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

4) neHHOCTel HAYYHOI' O IO3HAHMSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX MpEACTaBiIeHU 00 uHbOpMaILNH,
UH(OPMAITMOHHBIX nporeccax 1 UH(D)OPMAITMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKHM U OOIIECTBEHHOM



MPAKTUKHU U COCTABJISIOIIMX 0A30BY0 OCHOBY JUJISl IOHMMAaHHUS CYIIHOCTH HAay4YHOUN
KapTUHBI MUPA;

MHTEpEeC K OOYYEHHIO M TO3HAHHIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YpOBHSI 00y4Y€HUS B JlajbHEHIIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTaHOBKA HAa OCMBICICHHE OIBITA, HAONIOJACHUN, TOCTYNKOB U CTPEMJICHHE
COBEPUICHCTBOBATh MYTH JOCTWKEHHUS WHAWBUIYAJIbHOTO W KOJUIEKTUBHOTO
0J1aronoyyus;

c(hOpMHPOBAHHOCTh MH(POPMALIUOHHON KYJIBTYpPhl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOATENBHON paldOThl ¢ y4E€OHBIMM TEKCTAMH, CIPABOYHOM JIMTEPATypOH,
pa3HoOOpa3HBIMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJOTHM, a TaKkXKe yYMEHHUs
CaMOCTOSITENIEHO ONpPENEATh LIeJIM CBOEr0 00y4YeHUs], CTaBUTh U (HOPMYIUPOBAThH
Juisl ceOsl HOBBIE 337aud B yu€0e W I03HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON AEATEIbHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHHWE HEHHOCTH KU3HU, OTBETCTBEHHOE OTHOUIEHUE K CBOEMY 3/I0POBBIO,
YCTaHOBKAa Ha 370pOBBIK 00pa3 JKHW3HHM, B TOM YHCJIE M 3a CUYET OCBOEHUS U
coOuroieHus TpedoBaHui 0e30IacHON 3KCIUTyaTaluu CpeACcTB UHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpeC K MPaKTUYECKOMY H3Yy4deHHIO0 mpodeccuidi U Tpyna B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C nH(pOpPMATUKOH,
MPOrpaMMHUPOBAHHEM W HH(POPMAIMOHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAHHBIA BBIOOP W  MOCTPOEHUE HWHIUBUIYAIBHOW  TPaeKTOPUHU
00pa30BaHMsI ¥ JKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTpEOHOCTEH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pelieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH WH(DOPMALUMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTanuu o0yuyarouerocss K U3MEHSIIOIMMCH YCJIOBUSIM COLUATIbHOM
U IPUPOJAHOM Cpeabl:

OCBOCHHME OOYYarOUIMMHUCS COLMAIIBHOTO OIbITAa, OCHOBHBIX COILIMAJIbHBIX
poJIel, COOTBETCTBYIOIIMX BEAYLIEH IEATEIbHOCTH BO3pAcTa, HOPM M IPAaBHII
OOIIECTBEHHOTO NOBEIeHUs, (POPM COIMAIbHOM JKU3HU B TPYIINAX U COOOIIECTBaX,

B TOM YMCJIE€ CYIIECCTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJIBTATDBI



MetanpeameTHble pe3yJabTaTbl OCBOCHMS MPOTpamMMbl MO UHGOPMATUKE
OTPaXalOT  OBJAJCHHE  YHUBEPCAIbHBIMH  y4eOHBIMU  JIEHCTBUSIMH  —
ITIO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMH, PETYJISATUBHBIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHUE ONpEeNEeNsATh TMOHATUS, CO3JaBaTh OO0OOIICHUS, YCTaHABIMBAThH
aHaJIOT MU, KIIACCU(PUITUPOBATH, CAMOCTOSITENIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH
JUIsL KJaccu(ukanuu, yCTaHaBIMBATh MPUYMHHO-CIEJICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYKICHUS, JIeJIaTh YMO3AKIIOUCHUS (MHAYKTUBHbIC, JCTYKTUBHbBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO03/1aBaTh, NMPUMEHSATh U MPEeoOpPa3oBbIBATH 3HAKK WU CUMBOJIBI,
MOJICNIA U CXEMBI JUIsl pElIeHUs] y4eOHBIX U MTO3HABATENIbHBIX 3a/1a4;

CaMOCTOATENILHO BBIOMpATh COCOO pelieHus y4eOHOW 3a1ayu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

dbopMyIMpoBaTh BOIMPOCH], (UKCUPYIOIIHUE pPa3pblB MEXIY pealbHbIM H
YKEJATEIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSITENILHO YCTaHABINBATh
MCKOMOE U JIAaHHOE;

OILICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYESHHYIO
B XOJI€ UCCJIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE MPOIIECCOB, COOBITHI U
WX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TAaKXKE BBIJIBUTATh
MPEANO0JIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c nunopmanueii:

BBISIBIIATH JeUIUT WHOOPMAIIUHU, TaHHBIX, HEOOXOAMMBIX IJisi PEIICHUS
MOCTaBJICHHOM 3aJ1a4M;

MPUMEHSTh PA3IUYHBIE METOJblI, MHCTPYMEHTHI M 3aIllpPOChl MPU TOUCKE U
orbope MH(MOpPMaLMK WIM JTaHHBIX W3 HUCTOYHUKOB C YUYETOM MPEIJI0KEHHOM
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJIOB U (POPM MPECTABIICHHUS;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
TuarpaMMamu, MHOW Tpadukoil 1 nX KOMOMHAITUSIMU;

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yaHUTENEeM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.



KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

OOmenne:

COTIOCTABJISITh CBOM CYXKJICHHS C CYKACHUSIMH JAPYTUX YYACTHUKOB JUAJIOTa,
OOHapy>KUBaTh pa3Inuue U CXOACTBO MO3UIIHIA;

nyOJUYHO MPEACTABIIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHHS C Y4ETOM  3amad
MPE3EHTAllMd U OCOOCHHOCTEW ayAUTOPUU M B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIE U MMMCbMEHHBIE TEKCTHI C UCIIOJIb30BAaHUEM MILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasI 1eITEJIBHOCTD (COTPYIHHUYECTBO):

MOHMMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATBHOU
paboOThl TpHU penieHUH KOHKPETHON NpOOJEeMBbI, B TOM YHCJI€ TNPU CO3MaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM WH(MOPMAIIMOHHON NEATEeTbHOCTH IO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JNOCTHKEHUIO: PacipeaeisiTh PO, JOTOBApUBATHCS, 00CYXKIATh
MPOIIECC U PE3YIHTAT COBMECTHOM padOTHI;

BBHITIOJIHATh CBOIO 4YacTh paboThl ¢ MH(poOpManuend Wi UHGOPMAIMOHHBIM
MPOAYKTOM, AOCTUTasi Ka4eCTBEHHOIO pPE3yjbTaTa MO CBOEMY HANpPaBICHUIO U
KOOPAUHUPYSI CBOU JACHCTBUS C APYTUMHU YIC€HAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B OO HHPOPMAIITMOHHBIN TPOYKT 1O
KPUTEPHUSIM, CAMOCTOSITENIbHO C(POPMYIMPOBAHHBIM yU4aCTHUKAMU B3aUMOICUCTBUS;

CpaBHUBATh pe3yibTaThl C HMCXOAHOW 3a7adyeil M BKIJAJ KaXKJIOTO WICHA
KOMaHJIbI B JIOCTM)KCHHE PE3yJbTaTOB, pasleisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe ] TPYIIION.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsiX TpoOJieMbl, TpeOyroiue
pEeLIeHHUS;

OPUEHTHUPOBAThCS B PAJIMUYHBIX TMOAXOJAaX K TMPUHATHIO PEIICHHM
(MHIMBUAYAJIbHOE MPUHATHE PEIICHUM, IPUHATHAE PEIICHUH B TPYIIIE);

CaMOCTOATENIbHO COCTaBJIATh AJNTOPUTM peUIeHUs 3ajaud (WM €ro 4acth),
BBIOMpaTh crioco0 pernieHus yueOHOM 3a/laur ¢ YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh MpeJjiaraéMble BapUAHTHI
pELICHUN;

COCTABJISITh IUIAH JCHCTBUN (TUTaH peanu3alid HaMEUEHHOTO aJroOpuTMa
peuieHus ), KOppeKTUPOBATH MPEJI0KEHHBIN AITOPUTM C YUETOM MOIYYEHHUS] HOBBIX
3HAHMI 00 U3y4aeMOM OOBEKTE;



Jenath BBIOOP B YCIOBUSAX MPOTUBOPEYMBON wWHpoOpManmu # OpaTh
OTBETCTBEHHOCTb 32 PEILECHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIMU U PEDIICKCUU;

JaBaTh OLICHKY CUTYallUH U MPEJIaraTh IJIaH €€ N3MEHEHHS;

YUYUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOBHUKHYTh
NpU peIICHUH Y4yeOHOM 3ajaud, aJanTUpPOBATh pEUICHWE K MEHSIOMUMCS
00CTOSITEILCTBAM;

OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEIOCTW)KEHHS]))  PE3yJIbTaToOB
MH(OPMAIMOHHON JIeATENIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaxXOJUTh O3UTUBHOE B MIPOU3OLIEAIICH CUTYyAIUH;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIINXCS CUTYaIlMH, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEHU U YCIOBUSIM.

IMOUMOHAIbHBINA HHTEJJIEKT:

CTaBUTh C€OS1 HA MECTO JPYroro 4ejioBeKa, MOHUMATh MOTUBBI U HAMEPEHUS
JIPYTOro.

IlpunsTHe ceds M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT JAXKE B YCIOBHSIX
OTKPBITOT'O J0CTYyMNa K JII0ObIM 00bEMaM UH(POPMALIUH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydyenus B 7 kjacce y oOyyaromierocss OyayT copMHUpOBaHbI
CJIEYIOIIE YMEHHUS:

MOSICHSITh HA TIPUMEPAX CMBICT MOHATUN «HHPOPMAIIHS, «KMHPOPMAITUOHHBIH
npoiecc», «obpaboTka uHGOPMAIUNY», «XpaHEHUE HHQPOpPMAIUNY, «Iepenaya
uH(pOpMaUn»;

KOIUPOBAaTh ¥ JICKOJAWPOBATH COOOIIEHUS 110 3aJaHHBIM IIpaBUJIaM,
JIEMOHCTPUPOBATH TOHUMAHUE OCHOBHBIX MPUHITUIIOB KOJAUPOBAaHUS MH(DOpMaIUn
pPa3TUYHON MIPUPOJBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHUBATH JUIMHBI COOOIIEHWH, 3alMMCaHHBIX B pa3IMYHBIX andaBuTax,
OTIEpUpPOBaTh CIWHHUIIAMH H3MEpPEHHUS WHGOPMAIIMOHHOTO 00bEMa M CKOPOCTH
nepeaaun JaHHbIX;

OIICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, T'PAPUUYECKUX, 3BYKOBBIX
daiinoB u Buaeodaityios;

MPUBOJNUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHUS U Tepeaadyu
nH(OpPMaIUH, CPaBHUBATh UX KOJIMYECTBEHHBIC XapaKTePUCTUKH,

BBIICNISITH OCHOBHBIC 3Talbl B MUCTOPUM W MOHUMATh TCHJCHIIMH Pa3BUTHS
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECTICUEHUS;



MOJTy4aTh U UCHOIB30BaTh MH(OPMAIIUIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €ro OCHOBHBIX 3JIEMEHTax (MpOLECCOp, ONEpaTHBHAs MaMsATh,
JOJICOBPEMEHHAs aMsTh, yCTPOICTBA BBOJA-BbIBO/A);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 33JauyaMi, PEUIaéMbIMU C €ro
OMOMUIBIO;

OPUEHTUPOBATbCA B HUEPAPXUUYECKON CTPYKType (ailliIoBO  CUCTEMBI
(3amuchIBaTh ToOJHOEe WMA (haiima (kataysora), MyTh K aimy (Karamory) o
UMEIOLIEMYCSl ONMCAHMIO (alIoBOM CTPYKTYpbl HEKOTOPOTO MH(POPMAIMOHHOTO
HOCHUTEJIS);

paborath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIONIb30BaHUEM Tpadudeckoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeniaTh, NepeuMeHOBBIBATh, YAANSATh U apXUBUPOBAThH (halibl U KaTaJlOTH,
UCITI0JIB30BaTh aHTUBHUPYCHYIO IIPOTPAMMY;

IIPENCTABIATH PE3YJIBTATHI CBOEU ACSATEIBHOCTH B BUJIE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX TPE3CHTALIUN;

uckatb nHpopmanuio B MIHTEpHETE (B TOM YHUCIE, MO KIIOYEBBIM CIOBaM, IO
U300pAKEHHIO), KPUTUYECKH OTHOCUTHCS K HaWJIEHHON MH(OpMaluu, 0CO3HABAs
OMaCHOCTh JUIsI JIMYHOCTM U OOLIeCTBAa pacHpOCTPAaHEHUs BPEIOHOCHOM
uH(pOpMaIK, B TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCITI0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

cobmonarte TpeOoBaHUs 0€30MacHON HKCIUTyaTallid TEXHUYECKHX CpPEICTB
UHPOPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI WH(OPMAIMOHHOW OSTUKM W TIpaBa TpH padoTe C
NPUWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh O€30macHbIe
CTpaTEeruu NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKMA HEraTUBHOIO BIUSHUS  CPEJCTB
MH(GOPMAILMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI Ha 3J10POBbE M0JIH30BATEIS.

K koHumy oOyuenuss B 8 kiacce y oOydaromierocss OyayT c(opMupoOBaHbI
CJEYIOIINE YMEHHUS:

MOSICHSTH HA MPUMeEpax pa3Indus MEK1y MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU
CHCTEMaMH CUHCJICHUS,;

3anuchiBaTh W cpaBHUBaTh Lenble yucna oT 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYMUCICHUA (C OCHOBaHUSIMU 2, 8, 16), BBINOJHATH
apuMeTHICCKHUE Oepallii HaJl HUMU;

PacCKphIBaTh CMBICI TOHSTHUN «BBICKA3bIBAHUEY», <«JIOTHMYECKAs OIEpalus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTMYECKUE BBIPAKEHHUS C HCIOJIB30BaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPUIIAHUS, OMPEACTIATh MCTUHHOCTH JIOTUYECKHUX BBIPAKEHUM,



€CJIM M3BECTHBI 3HAYEHMS] UCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOIHIBI UICTUHHOCTH JIJISl JIOTUIECKUX BBIPAKCHUMN;

PACKpbIBaTh CMBICH MOHATUN «UCIIOIHUTEIbY», «AJITOPUTM», «IIPOrpamMMmay,
MOHUMAs PA3HUILY MEXK]y YIOTPEOIIEHUEM 3TUX TEPMUHOB B OOBIJICHHOW pEYH U B
nHpopmaTHke;

OMMKCHIBATH AJTOPUTM PEIICHUS 3aa91 PA3THIHBIMU CTIOCOOaMU, B TOM YHUCIIE
B BHUJIC OJI0K-CXCMBI,

COCTAaBJISITh, BHIMOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOXKHBIC allTOPUTMBI
C UCTIOJIb30BAHUEM BETBIICHUN U LIUKJIOB JUIsl YIIPABJICHUS UCTIOTHUTEISIMU, TAKUMHU
kak Po6oT, Uepenarika, UepT&xHUK;

UCIIOJb30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3JTUYHBIX TUIMOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKE COJACPIKAIINE UX BBIPAXKECHUS, UCIOIb30BaTh
omnepaTop MPUCBAVBAHUS;

UCIIOJIB30BATh IIPU Pa3pabOTKe MPOrpaMM JIOTUUECKHUE 3HAUCHHUS, OTIepaIluu 1
BEIPOKCHHUSI C HUMH,

aHaJM3UPOBATh MPEJIOKCHHBIC AITOPUTMBI, B TOM YHCJIC ONPEIEIATh, KaKue
pEe3yabTaThl BO3MOXKHBI NPU 3aJaHHOM MHOXECTBE UCXO/IHBIX 3HAYCHU;

CO3[1aBaTh W  OTJAXUBaTh MPOTpaMMbl HAa OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlkoabHbIH
AnropuTMUYECKUN S3BIK), pEATM3YIOIIUE HECIOXKHBIE AIrOPUTMbI 00PaOOTKU
YUCJIOBBIX J@HHBIX C HCMOJIb30BAHMEM IIMKJIOB W BETBJICHUH, B TOM YHUCIIEC
peanu3yronme NpoBepKy AEIUMOCTH OJHOTO LEJIOr0 YMciia Ha JIPYyroe, MpoBEpPKY
HATypaJbHOTO YKCJIa HA IPOCTOTY, BhIACICHUS IU(P U3 HATYPAIBHOTO YHUCIIA.

K koHumy oOyuenuss B 9 kiacce y oOydaromerocss OyayT c(opMupOBaHbI
CJIEIYIOLUE YMEHMUS:

pa30buBaTh 3aJayd Ha MOJ33Jaud, COCTAaBIISTh, BBHINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HCIOJIB30BAHMEM BETBIEHUM, LIUKIOB U
BCIIOMOTATENIbHBIX AJTOPUTMOB JUJIsl YHPABICHUS HMCHOJHUTENSIMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTExXHUK;

COCTABJISITh M OTJAXXHBATh IIPOTrPaAMMBI, PEANTM3YIOLIUE TUIIOBBIE AJITOPUTMBI
OOpaOOTKM YHUCIOBBIX IOCJEIOBATEIbHOCTEH WJIM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (TOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIU KOJIMYECTBA DJIIEMEHTOB C
3aJJaHHBIMH CBOMCTBAaMM) Ha OJTHOM U3 SI3BIKOB IiporpammupoBanus (Python, C++,
[Tackansw, Java, C#, IlIkoapHbIN ATTOopuTMHYECKUN S3BIK);

pPacKphIBaTh CMBICH MOHATHNA «MOJENb», «MOAECIHPOBAHUE», OMNPEIECIATH
BUJBI MOJIEJEH, OLIEHWBATh aJEKBATHOCTh MOJIEIN MOJAEITUPYEMOMY OOBEKTY U
HEJISIM MOJIETTUPOBAHMS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbS MJIsi MOJICIUPOBAHUS CHUCTEM CETEBOU H
HEPapXUIECKON CTPYKTYPHI, HAXOUTh KpaTyalimii myTh B Tpade;



BbIOHpaTh CIIOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C MOCTABICHHON
3ajavyeil  (TabmMibl, CXeMmbl, TpaduKH, [OUarpaMMbl) C HCIOJIB30BAHHEM
COOTBETCTBYIOIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3YaJIU3al[M1 YUCIOBBIX JaHHBIX, B TOM YUCIIE C BBICJICHUEM JHana30Ha TaOIULIbl
Y YIIOPSAA0YMBAHUEM (COPTHPOBKOI) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TaOIUIIaX (GOPMYIIBI ISl pacuéToB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTndeckux (yHKUUNA (CyMMHUPOBAHHE U
N0JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(METHUECKOE,
HOUCK MAaKCHMaJIbHOIO U MUHUMAJILHOTO 3HaYEHUsI ), a0COIFOTHOM, OTHOCUTENIBHOM,
CMEILIaHHOU aJpeCalny;

UCIIONIb30BaTh JJIEKTPOHHBIE TAOJUIBI Ui YUCIEHHOTO MOJEITUPOBAHUS B
IPOCTHIX 33Ja4ax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh  COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE CEpPBHUCHI, OOJIAYHbIE XPAHWIMINA JAHHBIX, OHJIANH-
nporpamMmbl  (TEKCTOBBIE M TIpaUUeCKUe pPEIaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOH ¥ MOBCEIHEBHOU J€ATEIbHOCTH;

OPUBOJUTH TPUMEPBl HCIOJI30BAHUA T'E€OMH(MOPMALIMOHHBIX CEPBHUCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYr, 0Opa3oBaTelbHBIX cepBUCOB HHTepHeTa B
y4eOHOH ¥ MOBCEIHEBHOM JIEATEIbHOCTH;

UCITI0JIb30BAaTh Pa3JIMYHBIE CPEJICTBA 3aIUTHI OT BPELOHOCHOTO MTPOTrPaMMHOTO
o0ecrnedeHus, 3alUIIaTh IEPCOHATBHYI0 HHPOPMALUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTYyTa ¥ €ro NocjieCTBUN (pa3riialleHusi, HOJMEHbI, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TE€XHOJIOTMYECKMX MW  COLMAIBHO-TICUXOJOTMYECKUX  ACHEKTOB
UCIIONIb30BaHusl ceTh MHTepHeT (ceTeBas aHOHMMHOCTb, LHU(GPOBOW CIE,
ayTEHTUYHOCTb CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEAOHOCHOIO KOAA);

pacrno3HaBaTh MOMBITKU U MPEAYIPEXKAATh BOBICUEHHE ce0sl U OKPYKaIOLIUX
B JECTPYKTUBHBIE U KPUMHHAJIbHbIE (DOPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIE
KHOepOYJUTHHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypcsl
Pasznea 1. ludpoBasi rpamoTHOCTH
11 Kommbrorep — yHHBEpCaIbHOE YCTPOMCTBO 5 bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.2 IT 4
POTPAMMEL H JaHHRIe https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 K 2
OMIBIOTEPHBIC CoTH https://m.edsoo.ru/7f41646e
Wroro mo pazneny 8
Pa3nea 2. Teoperndeckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus u unpopManmoHHbie 9 bubnnoreka [JOK
' IPOIIECCHI https://m.edso0o.ru/7f41646e
bu6mmoreka [IOK
2.2 IT 9
PCACTABIICHHE HH(pOPMALH https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHHN
bu6mmorexa [IOK
3.1 T 6 1
CHCTOBRIC AOKYMEHTH https://m.edsoo.ru/7f41646e
b K
3.2 KomnbsrotepHas rpaduka 4 uonuorexa LO

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



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

bubmuoreka [JOK

3.3 M 7 3
YARTHMCAHIHIC HpESCHTati https://m.eds00.ru/7f41646e
Hroro no pazaeny 13
PezepBHOE Bpems 2 ‘

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34



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

8 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
bubnunoreka LIOK
11 CHCTEMBI CHHCIICHIS 0 1 https://m.edsoo.ru/7f418516
bubnunoreka LIOK
1.2 i 6 1
DneMEeHTbl MaTEMaTUYECKOM JTOTUKH https://m.edsoo.ru/7f418516
Utoro no pazneny 12
Pa3nen 2. AnropuT™Mbl M IPOrpaMMHUpPOBaHHE
91 HcnionHuTenu u anropuTMsl. 10 1 bubmmoreka [JOK
' AJNTOPUTMUYECKHE KOHCTPYKLIUH https://m.edsoo.ru/7f418516
bubmmoreka IIOK
22 #13bIK IPOTPAMMHPOBAILA o https://m.edso0o.ru/7f418516
bu6mmoteka IIOK
2.3 A 2
HETAS EHIrOpHTMOB https://m.eds00.ru/7f418516
Uroro no pazaeny 21
PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pasznea 1. ludpoBasi rpamoTHOCTH
11 I'mo6anpHas cetb UHTEpHET U cTpaTeruu 3 bubnmoreka [JOK
' 0€30I1aCHOTO MOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
Pa6ota B nndopmanmoHHomM bubnnoreka [JOK
1.2 3
MIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 6
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
bubmuorexa [JOK
2.1 M 8 1
OACIHPORARHE RAK METOA TOSHALE https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHue
bu6nmoreka [JOK
A P 1
3 a3paboTia A/rOpHTMOB H IPOrpamM 6 https://m.edsoo.ru/7f41a7do0
bu6nmoreka [JOK
3.2 Y 2
fipaniIeiue https://m.edsoo.ru/7f41a7do0
Hroro no paszneny 8
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
4.1 DNIeKTPOHHBIE TaOTUIIBI 10 bubnnorexa [IOK

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

4 WndpopmanmoHHbIE TEXHOJIOTUHU B 1 bubmumoreka [IOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoumnuectBo yacos
JlaTa
Ne i/ Tema ypoka KonTposabHubie IIpakTuyeckue
Bcero U3y4YeHUs
padoThI padoThI
Kommnsrorep — ynusepcaabHOE
1 BBIUMCIIUTENIBHOE YCTPOMCTBO, paboTarolee 1
no nporpamme. TexHuka 6e30MacHOCTH U
npaBuiia pabOThl Ha KOMITbIOTEpE
5 Hcropus u coBpeMeHHbIE TEHIEHIIUN 1
Ppa3BUTHUS KOMIIBIOTEPOB
3 [TporpamMmmMHOe obecrieyeHIe KOMITbIOTEpa. 1
[IpaBoBasi oxpaHa mporpamm M JaHHBIX
4 ®aiinbl 1 nanku. OCHOBHBIE OTIEPALINH C 1
daitnamMu 1 mankamu
5 ApxuBanus JaHHbIX. Mcrionb3oBaHue 1
IIporpaMM-apXHuBaToOpOB
5 KoMmnbroTepHbI€ BUPYCHI U aHTUBUPYCHBIE 1
MIPOrpamMMBbl
; Kowmnerorepnsie cetu. [lonck napopmanuu 1
B cetu MHTEpHET
CepBHCHI NHTEPHET-KOMMYHUKALIHIA.
8 CereBoii aTuket. CTpaTerun 6€301MacHOTro 1
noseneHus B IaTepuere
9 Nudopmanus u nanapie
10 NudopmanmoHHbIe MPOIECCHI




Pa3znooOpasue s36IK0B U a(aBUTOB.

1 EcrecTBeHHbIe U (JOPMATIbHBIE SI3BIKU

12 JBownunslii andasur. [IpeodpazoBanue
ar060r0 andaBuTa K JBOUIHOMY

13 [IpencraBieHne faHHBIX B KOMIBIOTEPE KaK
TEKCTOB B IBOMYHOM aj(aBuTe

14 Enunune! usmeperus nHOpMaLuu 1
CKOpOCTH Tepelaul JaHHbIX

15 KoaupoBanue tekcroB. PaBHOMEpHBIE 1
HEpaBHOMEPHBIE KOJbI

16 JlexoupoBaHue COOOIIEHUH.
NudopmannonHbIii 00bEM TeKcTa

17 Ludposoe npencraBieHne HEPEPHIBHBIX
JTAHHBIX
Konuposanue nsera. Ouenka

18 MH(}OPMaLMOHHOTO 00BEMA rpapuUecKuX
JAHHBIX JIJIS1 pACTPOBOTO H300paKEeHUS

19 KoaupoBanue 3Byka

20 PesepsHblil ypok «KoHTposibHas paboTa 1o
teme "lIpencrasnenne napopmamyu'y

21 TekcToBbIE TOKYMEHTBI, X BBOJI U
pelaKkTHpOBaHKE B TEKCTOBOM IpOIeccope

22 dopMaTupoBaHHE TEKCTOBBIX JOKYMEHTOB

23 [TapameTrps! cTpanuibl. CIIUCKU W TaOJIAIIBI

24 BcraBka HETEKCTOBBIX OOBEKTOB B
TEKCTOBbIE JJOKYMEHTBI

o5 WHTemIeKkTyaabHble BO3MOKHOCTH

COBPEMEHHBIX CUCTEM 00pabOTKU TEKCTOB




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

26 TeMe «TeKCTOBbIE TOKYMEHTBI» 1

7 I'paduueckuii penakrop. PactpoBsie 1
PUCYHKH

08 Orneparuy peIaKTHpOBaHUs TpaduaecKux 1
00BCKTOB

29 Bekropnas rpaduxa 1
O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH 110

30 Teme «KoMImproTepHas rpaduka. 1
[IpoBepounas pabota / Beepoccwuiickas
IpoBepoyHas pabora
PesepBuslit ypok. O60011eHNE U

31 cucTeMaru3anus 3HaHui / Beepoccuniickas 1
IpoBepoyHas pabora

39 HO,HFOTOBKaVMyHLTHMeHHfIHLIX 1
npe3eHTalun

33 JloGaBienue Ha ciaii] ayJMOBU3yaIbHBIX 1
JAHHBIX, AHUMAITUU ¥ TUTIEPCCHIUTOK

34 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 1
Teme «MyInbTUMEUIHBIC TIPE3CHTALIUN

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




8 KUIACC

KoanuecTBo 4acoB

Jara
Nen/m Tema ypoka KourtpoJabHbie IIpakTHyeckue
Bceero H3Yy4YeHH s
padoThI padoTshI
1 Hemno3umnmonnsie U MO3UIMOHHBIE CUCTEMBbI 1
CUHCJICHUS
2 PasBepuyTas ¢popma 3anucu uucia 1
JIBonuHas cucrema CUMCIIEHUA.
3 ApudmeTrndeckne onepanuu B JBONIHON 1
CUCTEME CUHCIICHUS
Bocbmepuunas cucrema cuuciaeHust 1
5 [llecTHaanaTepryuHasl CUCTEMA CUUCIICHUS
5 O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110 1
TeMe «CHUCTeMbl CUUCIICHUSI
Jlornueckue BbICKa3bIBaHUS
Jlornueckue onepanuu «u», «Uin», «He»
9 OrnpeneneHre UICTUHHOCTH COCTaBHOTO 1
BBICKA3bIBAHUS
10 TaOmuIel UICTUHHOCTH
11 Jloruueckue 31eMeHThI 1
12 KonTponbhas pabota nmo Teme «31eMEeHThI 1 1
MaTE€MaTUYECKON JIOTUKI
13 ITonsTne anroputma. Mcnonnurenn 1
aJITOPUTMOB
14 CsoticTBa anroputMa. CriocoObl 3anucu 1

anropuTMa




AnropurMuyecKkas KOHCTPYKLUS

15 «cynenoBaHue». JIMHEMHBIN AIrOPUTM .

16 AnropuT™MHUYeCcKas KOHCTPYKITUS 1
«BETBJICHUEY: TTOJTHAS U HEMOJTHAS ()OPMBI

17 AnropuTMHUYECcKasi KOHCTPYKIIHS 1
IOBTOPEHUE)»

18 dopmMaabHOE UCIIOTHEHUE allTOpUTMA 1
Pa3paboTka HECIIOKHBIX AJITOPUTMOB C

19 WCIIOJIb30BAaHUEM ITHKJIOB IS YIIPABICHHUS 1
(dbopMaTbHBIMU UCTIOTHUTEIISIMU
Pa3paboTka HECIIOKHBIX AJITOPUTMOB C

20 KCIIOJIb30BAHUEM LIUKJIOB U BETBJICHUM IS 1
yrpapieHus: GopMaTbHBIMU UCTIOTHUTEISMU

21 Brinonnenue anropurmMon 1
O0001IeHNEe U CHCTEMATH3aLHs 3HAHUH 110

22 TeMe «VIcroHUTENN U alNrOpUTMBI. 1
ANTOPUTMHYECKUE KOHCTPYKITHI

93 SA3b1k mporpammupoBanus. Crucrema 1
POrPaMMHUPOBAHUS

24 [Iepemennsie. OnepaTop npucBauBaHus 1

25 [TporpaMMupoBaHye TMHEWHBIX aIrOPUTMOB

26 PazpaboTtka nmporpamm, coepkaniux 1
orepaTop BETBJICHUS

27 Junanorosas oTaaaka nporpamm 1

28 [uki ¢ ycnoBueM 1

29 [{uka ¢ mepeMeHHON 1

30 OO0paboTka CHMBOJIBHBIX TAHHBIX 1




31

O0o01IeHre U CHCTeMaTH3alus 3HAHUN 110
TeMe «SI3bIK MPOrpaMMHUPOBAHHS
[IpoBepounas padora / Beepoccuiickas
npoBepouHas pabora

32

PesepBHeiit ypok. O600IICHHE U
cucTeMaru3anys 3HAaHUM U YMEHUH 110
Kypcy nuHpopMaTuku 8 kiacca /
Bcepoccuiickast mpoBepouHas pabota

33

AHanu3 anroputmoB. OrpeneneHue
BO3MOJXKHBIX PE3YJIbTaTOB paOOTHI
JIropuTMa 1npu 3aJaHHOM MHOXKCCTBC
BXO/IHBIX JJAHHBIX

34

AHanu3 anroputmoB. OrpeneneHue
BO3MOJHBIX BXOJHBIX JAHHBIX, IIPUBOAAIINX
K JAHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




9 KUIIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUeHust

I'mo6anwsHas cetb UHTEpHET. IP-anpeca
y3110B. boiibiime ganHbie

NudopmarnmonHas 6€30MacHOCTb

VYyer nousATHS 00 HHPOPMALMOHHOM
0€30MaCHOCTH MPH CO3/IaHUU KOMIUICKCHBIX
nH(pOpPMAIMOHHBIX 0OBEKTOB B BUIE BEO-
CTPaHMI]

Bunpe! nestenpHoctu B cetn UHTEpHET

O6naynble TexHosnoruu. McnonaszoBanue
OHJIaH-0(Hca 11 pa3paboTKH
JIOKyMEHTOB

0O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
temaM «['nobanbHas cetb HTEpHET 1
CTpaTeruu 0e30MacHOro NOBEJCHUS B HE»,
«Pabora B nH(pOpMAIIIOHHOM
POCTPAHCTBE»

Mopnenu 1 MOAEITMPOBAHUE.
Knaccugukanum monenei

Tabdmuuabie MOgETH

Pa3zpaboTka ogHOTAOMMYHON Oa3bl JAHHBIX.
CocraBieHue 3arnpocoB K 0a3e JaHHbBIX

10

I'pad. Becopas maTpumna rpada. iuna
MyTH MEXY BepLIMHaMU rpada.




Brluncnenue konuuecTsa ImyTei B
HalpaBJIEHHOM allMKJINYECKOM rpage

Hepeso. ITepebop BapuaHTOB C MTOMOIIIBIO

11 1
nepesa

12 MatemMaTruyeckoe MOICTIMPOBAHUE

13 Oranbl KOMIIBIOTEPHOTO MOJIEIUPOBAHUS 1
O0001eHNEe U cUCTEMAaTU3ALNS 3HAHUI.

14 KoHTpoinbHas pabora 1o Teme 1
«MoJenupoBaHue KaK METO]I TIO3HAHUS
Pazbuenue 3amaun Ha moA3agauu.

15 CocraBieHue alropuTMOB U IPOTPaMM C 1
MCIOJIb30BaHUEM BETBJICHHM, IIUKIIOB U
BCIIOMOTaTeIbHBIX AJITOPUTMOB

16 OnHOMEpHBIE MACCUBBI 1

17 Tumossie anropuT™Mbel 00padOTKH MAaCCUBOB 1

18 CoptupoBka MaccuBa 1

19 O0paboTka MOTOKa JAaHHBIX 1
O06o0011eHNe U cucTeMaTU3alus 3HaHUH.

20 KonrponbHas padora no reme «Pazpabotka 1
AITOPUTMOB U MIPOTPAMM)»

21 Vupasnenue. Curnan. O6paTtHas CBsI3b 1

22 PobGoTtu3npoBaHHbIe CHCTEMBI

93 DNeKTpOHHBIE TaOIUIbI. THUITBI JAHHBIX B 1
siueiikax 3JIEKTPOHHOM TaOJIUIIbI

24 PenaktupoBanue u hopmaTHpOBaHUE 1

Ta0JINIL




Berpoennsie GpyHKIUM U1 TOUCKA

25 MaKCMMyMa, MUHUMYyMa, CYMMBI ¥ CPEJTHETO 1
apuhMeTUIECKOTO

26 CoprupoBka 1 punbTpanms JaHHBIX B 1
BBIJICJIEHHOM /IMANa3oHe

97 [TocTpoeHue auarpamMm 1 rpaikoB B 1
AJIEKTPOHHBIX TAOIUIIAX

)8 OTtHOCHTEbHAS, a0COTIOTHAS U CMEIIaHHAS 1
ajpecanus

29 Y CIOBHBIE BRIYHUCIICHUS B DJICKTPOHHBIX 1
TabnuIax

30 O06paboTka 0oNbIINX HAOOPOB TAHHBIX 1

31 UucneHHOe MOJICIMPOBAHHUE B DJIEKTPOHHBIX 1
TabnuIax

32 O06o00meHne U cucTeMaTU3aIMs 3HAHUH 110 1
TeMe «IJEKTPOHHBIE TAOIUIIBI»
Ponb nHpOpMAIIMOHHBIX TEXHOIOTUH B

33 pa3BUTUN YKOHOMUKH MUPA, CTPaHBI, 1
peruona

34 Peseprublit ypok. O600111eHIE U 1
cuctemaruzainus. IToropoe noBTopeHue

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KJIACC

Kon

NpoBepPsIeMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1

11

1.2

1.3

ITo Teme «ludpoBast TpaMOTHOCTHY

[losicHaTh Ha mTpHMEpax CMBICI HOHATHH  «WHQPOPMAIH»,
«MHPOPMALIMOHHBI  mpomeccy,  «o0OpaboTtka  mHpopMarum,

«XpaHeHue nHpopMalumy, «repeaada HHPOPMaIUN»

[IpuBOoIUTH TpHUMEpPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS H
nepenaun  MHGOpPMAIMKA, CPaBHUBATh WX  KOJUYECTBEHHBIC

XapaKTCPHUCTUKHU

Honyanb U HCIOJb30BaTh I/IH(l)OpMaI_[I/IIO 0 XapaKTCPHUCTHUKAX
MEpCOHAJIBHOT'O KOMIIBIOTCpa U €ro OCHOBHBIX 9JICMCHTax
(npoueccop, orcparTuBHasd IaMATb, MJOJI'OBPEMCHHAsA  I1aMATb,

yCTpOHCTBa BBOJa-BhIBOJIA)

14

1.5

1.6

1.7

COOTHOCHTE XAPaKTCPUCTHUKHU KOMIIBIOTEPA C 3aa4aMH, pCIIaCMbIMH

C €ro MoOMoOIbIO

OpueHTHpOBaThCSl B HEPAPXUUECKON CTPYKType (ailioBoil cucTeMBI
(3anMchIBaTh MOJIHOE UM (haiina (kaTayora), myTh K ¢ailny (katanory)
[0 MMEIOIIEMYCSl OINUCAaHUIO0 (AIOBONW CTPYKTYpbl HEKOTOPOIO

MH(POPMALIMOHHOTO HOCUTEIIS)

Pabotaths ¢ (aiioBoil cuCTEMOIl MepCOHATBHOIO KOMIIBIOTEpA C
HCII0JIb30BaHUEM rpaguyeckoro uHTepdeiica: CO3/1aBaTh
(komupoBaTh, TepeMeliaTh, IEPEHMEHOBBIBATh,  yIalsITh U
apXuBHUpOBaTh (haliabl M KaTaJord, HCIOJIb30BaTh AHTUBUPYCHYIO
porpamMMmy)

Hckats uHpopmanuio B VMHTepHETE (B TOM 4YHCIE IO KIIOYEBBIM
CJIOBaM, MO W300PaKEHHIO), KPUTHYECKH OTHOCUTHCSA K HAWJICHHON

I/IH(I)OpMaI_II/II/I, OCO3HaBaThb OIIACHOCTb AJId JTHYHOCTH H 06H_[CCTBa




pacrpoCcTpaHeHHs BpPEAOHOCHOW uWH(pOpMalMM, B TOM 4YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
1.8 [ToHnMath CTPYKTYpY aJlpecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUHA
Cobumoate TpeboBaHusl 0€30MacHOM JKCIUTyaTallMM TEXHUYECKUX
cpeacTB WMHGOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
1.10 coOJII01aTh CETEBOM HJTHKET, 0a30Bble HOPMBI HHGOPMAIIMOHHON
ATHUKH U TIpaBa npH padoTe ¢ NPHIOKEHUSIMU Ha JIFOOBIX yCTPOMCTBAaX
u B lnTepHete, BoIOMpATh O€30MacHbIe CTPATETUH MOBEJCHHS B CETU
[TpuMeHsTh METObI NMPOQPIIAKTUKN HEraTUBHOTO BIUSHUS CPENICTB
1.11 MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI Ha 370pOBbE
MOJIb30BaTENs
2 [To Teme «TeopeTnueckne OCHOBBI HHPOPMATUKI
KoaupoBaTe 1 1ekoaupoBaTh COOOLIEHMS MO 3aJlaHHBIM IIPaBUJIaM,
21 JIEMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX MPUHIIMIIOB KOJAUPOBAHHUS
MH(pOpMaLIUU pa3IMYHON IPUPO Ikl (TEKCTOBOM, TpaduuecKoi, ayiuo-
CpaBHUBaTh JJIMHBI COOOIICHHI, 3aMUCaHHBIX B  Pa3TUYHBIX
2.2 anaBuTax, ONepUPOBATh SAMHUIIAMH U3MEPEHUS HH()OPMAITHOHHOTO
00BbEMa U CKOPOCTH TepeJauu TaHHBIX
23 OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUEcKUX,
3BYKOBBIX (haiisioB U BUje0(]aiiion
3 ITo Teme «MHpOpMaLIIOHHBIE TEXHOIOTHUI
IIpencraBnsiT  pe3yiabTaTbl  CBOEH  AEATEIBHOCTH B BUJC
3.1 CTPYKTYpPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3ECHTALUI
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepPsiIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 [To Teme «Teopernueckne OCHOBBI HH(DOPMATHKI




1.1

1.2

1.3

[losicHaTh Ha mpuMepax paszauyusi MEXAY NO3ULUOHHBIMU U
HEMO3UIIMOHHBIMH CHCTEMAMM CUUCIICHUS

3anuchiBaTh U CpaBHUBATH 1eibie ynciaa oT 0 1o 1024 B pa3inyuHbIX
MO3UITMOHHBIX CHUCTeMaxX cyucieHus (C ocHoBaHusMu 2, 8, 16),
BBITIOJIHSTH apU(PMETHICCKHE OTICPAIIMH HAJl HUMHU

PackpplBaTh CMBICTT TIOHSATUH  «BBICKAa3BIBAHUE», «JIOTHYCCKAS

onepanus», «JIOrH4€CKOC BLIPAKCHUCH

1.4

3anuckeBaTh JIOTHYCCKHUEC BbIPpAXKCHUSA C HCIIOJIB30BaHHUECM
JU3BIOHKIWH, KOHBIOHKIIUKW W OTpHULAHUA, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKHUX Bblpa)KeHHfI, €CJIM HM3BCCTHBI 3HAYCHUA HNCTHUHHOCTHU
BXOAIINX B HCTO IMECPEMCHHBIX, CTPOHUTDH Ta6J'II/II_U:I HUCTHUHHOCTH OJIA1

JIOTUYECKUX BBIPAKCHUIN

2.1

2.2

ITo Teme «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

PackppiBaThb  CMBICI  TOHATUH  «UCIOJIHUTENIbY»,  «AJITOPUTM,
«IIporpamMmay, TOHHMAas pa3HUIy MEXKIY YIOTpeOJICHHEM JTHX
TEPMUHOB B OOBIJICHHOM pedn U B HH(OpMATHKE

OnuceIBaTh aIrOPUTM pEIIEHUs 33a]a4M pa3IMYHBIMHU CIIOCOOaMH, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

2.3

COCTaBJISITI), BBITIOJIHATE BPYUHYIO M Ha KOMIIBIOTCPE HCCIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUCM BETBJICHUH U HUKIIOB JJI1 YIIPABJICHUS

HUCIIOJIHUTCIISIMU

2.4

Hcmonp30BaTh KOHCTAaHTHI U NEPEMCHHBIC PA3JIMYHBIX THIIOB
(‘H/ICJ'IOBBIX, JIOTHUYCCKHX, CI/IMBOJ'IBHBIX), a TaKXE COoJICpiKalUuC HUX

BBIPAKEHMSI, HCIIOJIb30BaTh OIIEPaTOp NPUCBAUBAHMS

2.5

Ucnonp3oBate mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAUYCHHUS,

Oonepanru U BbIPAKCHUA C HUMU

2.6

AHaJ'II/ISI/IPOBaTB NpCAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHUCJIC
ONpeaAcCiIsATb, KaKUC PE3yJIbTaTbl BO3MOXKHBI IIpU  3daJdHHOM

MHOXECTBE UCXOJHBIX 3HAYEeHUH

2.7

Co3nmaBaTh W OTJIAXKUBATh MPOTpaMMbl Ha OJHOM W3 S3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIi
AnropuTMHYecKui SI3BIK), pearm3yrolmne HECIOXKHBIE alTOPUTMBI
00pabOTKM YHCIOBBIX JAaHHBIX C MCIOJB30BAaHUEM IMKJIOB U

BETBJICHUI, B TOM YHCJIC PEATU3YIOIIHE MTPOBEPKY AECTUMOCTH OJHOTO




LEJOr0 4Yuciaa Ha Jpyroe, IPOBEPKY HATYpaJIbHOIO YHCIA Ha

MIPOCTOTY, BblAeNeHUs UG U3 HATYPaIbHOIO YKCIIa

9 KIIACCA

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

[To teme «l{udpoBasi r(paMOTHOCTHY

11

1.2

1.3

1.4

2.1

2.2

Hcnonp30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHUKAIIMOHHBIE CEpPBUCHI, OOJIaYHble XpaHWIMINA JIAHHBIX,
OHJIAH-TIPOTPaMMBI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEIIbI

pa3paboTKu) B y4eOHOM U MOBCETHEBHOM €ATEIbHOCTH

[IpuBoauTH,  HpUMEpPHl  UCHOJB30BAaHUS  IeOUH(DOPMALIMOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJAapPCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCG,Z[HCBHOfI ACATCIIBHOCTH

Hcnonp3oBaTh pasIM4HbIC CpCACTBA 3alllUTbl OT BPCAOHOCHOI'O

porpaMmMHOTO O6€CH€‘I€HI/I$I, 3alIuIiaThb NEpCOHAIIBHYIO

UHPOPMAILIMIO OT  HECAHKIIMOHHMPOBAHHOTO JOCTyNa W €ro
MOCNEACTBUM (pa3rialieHusi, MOAMEHbI, YTPaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJOTHYECKMX U  COLHMAJIbHO-TICUXOJOTHUYECKUX
aCIeKTOB MCMOJib30BaHUs ceTh VHTepHeT (cereBas aHOHMMHOCTD,
u(poBoit cien, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH

BPEIOHOCHOTO KO/1a)

Pacrio3HaBaTh MOMNBITKM M MpPEIyNpeXaaTh BOBIEUEHHE cedsl U
OKpYXaroIIUX B JAECTPYKTHBHbIE U KPUMHHAJIbHBIE (OPMBI CETEBOI

AKTUBHOCTH (B TOM 4HucIle KHOepOyIUIMHT, (PUIITMHT)
ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PaCKpLIBaTL CMBICI  TIOHSATHUH «MOACIb», «MOACIIUPOBAHUCH,
OMpeACIIATE BH/BL Moneneﬁ, OLCHUBATh aACKBAaTHOCTh MOICIIN

MOJIEIUPYEMOMY OOBEKTY M LIEJISIM MOJICIIMPOBAHUS

Hcnonb3oBate rpadpl M JAEpeBbs AN MOJECIUPOBAHUS CUCTEM
CETEBOM U UEPAPXUUYECKON CTPYKTYPbI, HAXOJAUTh KpaTYaIINMI ITyTh B
rpage

[To Teme «ANTOPUTMBI M IPOTPAMMHPOBAHUE)




3.1

3.2

Pa3ouBaTh 3ala4yU Ha moJ3agavun, COCTABJISATh, BbIIIOJHATL BPYUHYIO U
Ha KOMIIBKOTEPEC HECIOXHBIC aJI'OPUTMBI C HCIIOJB30BaHUEM
BeTBJIeHI/II\/’I, OUKJIOB HW  BCIIOMOraTC/IbHbBIX  aJITOPUTMOB  JJIA

YIpaBJICHUA UCIIOJIHUTCIISIMU

CocTaBisiTh M OTJIAKUBAaTh MPOrPAMMBbI, pPEATU3YIOIIUE THUIIOBBIE
QITOPUTMBI  OOpAaOOTKM YHCIIOBBIX MOCJIEIOBATEIBHOCTEH WM
OJIHOMEpPHBIX  YHUCIOBBIX  MAacCMBOB  (MOMCK  MAaKCHMYMOB,
MUHHMYMOB, CYMMBI MJIM KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU
CBOWCTBaMH) Ha OJIHOM M3 I3BIKOB Iporpammupoanus (Python, C++,

[Tackans, Java, C#, LLIkonbHBINH ANTOPUTMHUYECKUI SI3BIK)

[To reme «MHpOpMATOHHBIE TEXHOJIOTHI

4.1

4.2

4.3

Breibupate cmoco® TpencTaBICHHS JTaHHBIX B COOTBETCTBHU C
MOCTaBJICHHOM 3aja4yeil (TabiauIbl, CXeMbI, TpaduKH, THArpaMMBbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  IPOTPaMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Mcronp30BaTh 3EKTPOHHBIC TAOMUIBI JUIS 00pabOTKH, aHAM3a U
BU3YyaJIM3al[U¥ YHCJIOBBIX JIaHHBIX, B TOM 4YHUCJI€ C BbIICICHUEM
JIvara3oHa TaOJUIBI W YIOPSAOYUBAHUEM (COPTUPOBKOM) €ro

3JICMCHTOB

Co31aBaTh W NPUMEHSATH B AJIEKTPOHHBIX Tabiunax (opMyssl A
pacu€ToB C HCIOJb30BAHHMEM BCTPOCHHBIX  apU(PMETHUYECKHX
¢GbyHKUMi (CyMMHpOBaHHME W TMOJACYET 3HAYEHUH, OTBEYAIOLIUX
3aJaHHOMY  YCJOBMIO,  cpelHee  apu(dMeTruyeckoe,  MOMCK
MakCUMaJbHOTO W  MHUHMMAJIbHOIO 3HA4eHUs), aOCOJIIOTHOM,

OTHOCHUTEJILHOM, CMEIIIAHHOM aJipecariiu

4.4

Hcnons3oBaTh 3JIEKTPOHHBIE TaOJINIIBI TS YUCJIEHHOTO
MOJEIIMPOBAHUSA B TMPOCTBIX 3aJadaX M3 pa3HbIX MPEIMETHBIX

oOacren




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Hudposast rpaMOTHOCTH

Kommbrotrep — yHHBEpCaaIbHOE BBIUYUCIUTEIBLHOE YCTPOHCTBO, paboTaroliee 1mo
nporpaMMe. THIIBI KOMITBIOTEPOB: MEPCOHAIbHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI, CYNEPKOMIbIOTEpbl. MoOunbHble ycTpoiicTBa. TexHuka

0€30MacHOCTH U MpaBuiia paboThl Ha KOMIIBIOTEPE

1.2

1.3

1.4

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa W MX HazHaueHue. [Ipoieccop.
OnepatuBHass M JOJTOBpPEMEHHas IaMATb. YCTPOMCTBAa BBOJA M BBIBOJA.
CeHcoOpHBII1 BBOJI, TaTYNKNA MOOMIIBHBIX YCTPOMCTB, CPENICTBA OMOMETPHUIECKOIM

aYTeHTI/IQ)I/IKaLII/II/I

Hctopus pa3BUTUS KOMIIBIOTEPOB U MporpaMMHOro odecneuenus. Ilokonenus
KoMIIbloTepoB.  COBpEMEHHBbIE  TEHJEHUMU  DPA3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. [Tapannenbhblie Berunciaenus. llepcoHanbHblil KOMIBIOTED.
IIponieccop M ero XapakTepUCTUKU (TAaKTOBAas 4YacToTa, pa3psAHOCTD).
OneparuBHas namsaTh. JlonroBpeMeHHas maMaTh. Y CTpOiiCcTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS MaMATh KOMIIBIOTEPA, KECTKUN JUCK
U TBEPAOTEIbHBIA HAKOIUTENb, MIOCTOSIHHAS MaMATh CMapT(oHa) U CKOPOCTh

AOCTYIIa JJIA pa3JIMYHbIX BUIOB HOCHUTENEH

[IporpamMmmuoe obecrieyeHre KommbioTepa. llpukiagHoe mporpammHoe
obecrieuenne.  CucremHoe  mporpammHoe — oOecrnedueHue.  CHCTEMBI
nporpamMMupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becrnaTHbie u

yCJIOBHO-0ecriaTHbie porpaMMbl. CBOOOIHOE TPOTrPaMMHOE 0OECTICUeHHIE

1.5

@aitnel 1 nmanku (karajgoru). Tumsl daitnos. ColicTBa QailioB. XapakTepHble
pasmepsl (hailIoB pazIMUYHBIX TUIMOB (CTPAHMIA TEKCTA, HJIEKTPOHHAS KHUTA,

¢dotorpadus, 3anuck NECHU, BUCOKIINI, TOTHOMETPAKHBIN (HIbM)

1.6

[Ipunnunsl noctpoenus (Qaitnossix cucreM. [lomHoe ums ¢aiina (mankw,

karanora). [TyTe k ¢aitny (nanke, katajuory)




1.7

daiinoBelii MeHeKep. PaboTa ¢ daiinamu u mankaMmu (Katajaoramu): Co3iaHue,
KOIIMpOBaHUE, IepeMeleHUe, IepeMMEHOBaHNEe U yaieHue (aillioB M Marok

(xatasioroB). [Touck (haiinoB cpencTBaMu OMEPAIIIOHHON CHCTEMBI

1.8

ApxuBanys JaHHBIX. Vcrionb30BaHKue IPOrpaMM-apX1uBaToOpoB

1.9

1.10

KommnsrorepHbie BUpYCBI U APYTHE BPEIOHOCHBIE IIPOrpaMmsl. IIporpammer s

3allIUTBI OT BUPYCOB

O6benHeHNEe KOMIIBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-cairT.
CrpykTypa anmpecoB BeO-pecypcoB. bpaysep. Ilouckoswie cuctemsl. I[lomck
uH(pOpMAalUK IO KIIOUEBBIM CJIOBaM M 1O H300pakeHuro. JloCTOBEpHOCTD

uHpopManuy, MoxydeHHo! u3 MiHTepHeTa

1.11

CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHHUKAIUI

1.12

CereBoil aTHKET, 6a30BbIC HOPMBI HH()OPMALIMOHHON STUKHU U TIPaBa Mpu padboTe

B cetu MuTtepHer. CtpaTeruu 6e3omacHoro nosejaeHus B Miurepuere

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

2.2

2.3

2.4

Wudopmanmss — OAHO W3 OCHOBHBIX TIOHSATUH COBPEMEHHOW HAyKH.
WNHudopmanus kak cBeACHUs, IPeAHa3HAYECHHBIE JJIs1 BOCIPUATHUS YETOBEKOM, U
uHbopManMs Kak  JaHHBIe, KOTOpbIe MOTYT OBITh  0OpaboTaHbBI

ABTOMAaTU3UPOBAHHON CUCTEMOM

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTH OnucaHMsi HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. VH(pOpMallmoHHbIE TPOLIECCHI —

IMPOLECChI, CBA3aHHBIC C XPAaHCHUCM, HpeO6p830BaHI/ICM u nepenaqeﬁ JaHHBIX

CumBoin. Andasut. MomHocTh andasura. PasHooOpasue s13bIK0B U andaBUTOB.
EcrecTBennble 1 QopmanbHble S3bIKH. AJ(aBUT TEKCTOB HA PYCCKOM SI3BIKE.
JiBonunbIil andasut. KonmnuecTBo BCEBO3MOXKHBIX CIIOB (KOIOBBIX KOMOMHAIIMI)
(¢ukcupoBaHHOW HIIUHBI B JBoM4YHOM andasurte. [IpeobpazoBanue moOOro
andasuTa K 1BOMYHOMY. KommuecTBO pa3iaMyHbIX CI0B (PMKCUPOBAHHOMN JITMHBI

B ajipaBUTE OMpeIeNEHHON MOIITHOCTH

KOI[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'Iq)aBI/ITa C INOMOIIBKO KOIJOBBIX CJIOB B

npyrom andaBute, KOJ0Bas TAOIUIIA, TEKOUPOBAHNE

2.5

2.6

JBonunblii kon. IIpeacTaBiieHHEe OaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JTBOMYHOM ali(haBuUTe

NudopmannonHsiii 005EM TaHHBIX. BUT — MUHUMaTbHAS €AMHHIIA KOTUYECTBA

nH(popMaluy — TBOMYHBIN pa3psa. baiit, kuino6aiiT, MerabaiT, rurabanT




2.7

2.8

CKOpOCTB nepcaaun JaHHBIX. E[[I/IHI/II_II:I CKOpOCTH 1MCpCaavyu JaHHBIX.

Hckaxxenue nHpopmalu npu nepeaaye

Koauposanue tekctoB. PaBHoMepHBIi ko1. HepaBHoMepHbiii kon1. KoaupoBka
ASCII. Bocbmubutnsie konupoBku. [lomstue o kommpokax UNICODE.
JlexonupoBaHue  COOOIIEHUH C  HCIOJNB30BAHMEM  PaBHOMEPHOTO U

HEpaBHOMEPHOTO Koja. H(popManmoHHbIi 00bEM TeKcTa

2.9

OOmiee mpexacraBieHne O LU(GPOBOM NPEACTABICHUU AayAWOBH3YalIbHBIX H
APYTUX HeIpepbIBHBIX JaHHBIX. KomupoBanue mnBera. L[BeroBbie Mopenu.

Monens RGB. I'nyOuna konuposanus. [lanurpa

2.10

PactpoBoe u BekTOpHOE mpencTaBieHue u3zoOpaxkeHui. Ilukcens. Onenka
nHGOpPMAlMOHHOTO 00BbEMAa TrpaUuecKuX JaHHBIX Ui pacTpoOBOIO

M300paXKeHUS

2.11

3.1

KonmupoBanue 3Byka. PaspsgHocTs M 4yacTtoTa aMckpetusanuu. KoamdecTBo
KaHanoB 3anucu. OIleHKa KOJMYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX C
IPEJCTAaBICHUEM M XPaHEHHEM 3BYKOBBIX (hailyioB

WHdopmalnoHHbIE TEXHOJIOTHH

TexkcToBble JDOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, abd3ail,

CTpOKa, CJI0BO, CUMBOJI)

3.2

3.3

TekcToBBI IpOLECCOP — MHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHHUA U

¢dopmatupoBanus TekctoB. [IpaBuna Habopa TekcTa

PenaktupoBanue tekcra. CpoiictBa cumBoioB. lpudr. Tunsl mpudron
(pyOnensle, ¢ 3acedykamu, MOHOIIMpUHHBIE). [lomykupHOEe M KypcUBHOE
HauepTranue. CBoilcTBa a0zaleB: TrpaHuUIbl, a03alHBIA OTCTYH, HHTEpBal,

BbIpaBHUBaHKE. CTUIEBOE OpMATHPOBAHUE

3.4

CrpykrypupoBaHue UHGOpPMalMd C TIOMOIIbIO CIHCKOB M TaOJIHIL

MHOI‘OYpOBHCBBIC CITMCKH. Z[O63.BJ'I€HI/IC Ta6J'II/II_[ B TCKCTOBBIC TJOKYMCHTBI

3.5

3.6

BceraBka m3o00paxeHuil B TEKCTOBbIE JOKYMEHThl. OOTekaHue H300pakeHui
TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AUarpaMm U Gopmyi
[TapameTpsl cTpaHulbl, Hymepanus crpaHull. JloGaBieHue B TOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['0J10COBOM BBOJ TEKCTA.
OnTtuyeckoe  pacro3HaBaHHE TEKCTa. KomnbroTepHslii IIEPEBO/L.

Wcnons3oBanue cepBrcoB cetu MHTepHET 1151 00pabOTKH TEeKCTa




3.8

3.9

3HaKOMCTBO € TpaUUeCKUMH  peAaKTopaMu. PacTpoBble  pHCYHKH.

Hcnonbk3oBanue rpaduyeckux NPUMUTHBOB

Ornepanmu pefakTHpoBaHus rpadUyecKuX OOBEKTOB, B TOM 4YHUCIE IHM(PPOBBIX
¢dotorpadmii: n3MeHeHHe pasMepa, oOpe3ka, MOBOPOT, OTpaxkeHHe, pabora ¢
oOmacTsiMu  (BbLIEJICHHE, KOIMPOBAaHUE, 3aJMBKA IIBETOM), KOPPEKIHS LBETA,

SIPKOCTH ¥ KOHTPaCTHOCTH

3.10

Bekropnas rpaduxa. CozgaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
CpeACTBaMHU TEKCTOBOI'O IpOIeccopa WU JIPYTHX MPOrpaMm (IIPUIIOKEHUM).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

3.11

3.12

[ToaroroBka MynbTUMEANIHBIX Mpe3eHTarwii. Cnaiin. JloOaBienue Ha ciaiin

TCKCTa U H306pa)1(eHHI>i. PaboTa ¢ HECKOJIBKMMU Cﬂaﬁ,ﬂaMH

JloGaBieHue Ha claii] ayJuoBU3yalbHBIX TaHHBIX. AHUMaIMs. [ unepcchliku

8 KJIACC

Kox
1

11

1.2

13

1.4

1.5

IIpoBepsieMblii 31eMeHT cOAepPKaAHUSA
Teopernueckue 0CHOBBI HH(OPMATUKH
Heno3uumoHHble ¥ NO3UIMOHHBIE CUCTEMBI cunciieHus. AsidaBut. OCHOBaHHUE.
Pazpépnyras popma 3anmcu yncna. [lepeBox B AECATHUHYIO CUCTEMY YHCEl,

3alMMCAHHBIX B APYTUX CUCTCMAX CUHHUCIICHUA
Pumckas cucTtemMa CUHCIICHUS

JlBonuHas cucrema cuucienus. [lepeBon uensix ymucen B npenenax ot 0 go
1024 B 1BOMYHYIO CUCTEMY CUMCIIEHUS. BocbMepHUUyHas CUCTEMa CUUCIICHUS.
[lepeBon umcen HU3 BOCBMEPUYHOW CHCTEMBI B JIBOMYHYIO U JIECATUYHYIO
cucremMbl U obpatHo. llectHaauarepuynas cuctema cuucieHus. IlepeBoj
yycel W3 IIEeCTHAALATEPUYHON CHCTEMBbl B JBOMYHYIO, BOCBMEPUUYHYIO U

ACCATUYHYIO CUCTCMBI U O6paTHO
ApH(bMeTquCKHe oriepanuu B JIBOMYHOM CUCTEME CUHCICHUS

Jlornueckue  BbICKa3biBaHMA. Jlormdyeckue 3HAa4YeHHUsS  BbICKa3bIBaHUIL.
DneMeHTapHbIE M COCTABHBIC BBICKA3bIBaHMA. JIOTWYECKHE ONEpaluu: «H»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHUE), «MIN» (AM3BIOHKIHUSA, JOTHYECKOE
CIIOKEHME), «He» (Jlormueckoe oTpunanue). [Ipuopurer normueckux

onepauﬂﬁ. OHpe)lCJICHI/Ie HCTUHHOCTH COCTABHOI'O BBICKA3bIBAHUSA IIPU




1.6

HU3BCCTHBIX 3HAUCHUAX HNCTHUHHOCTU BXOIAINIUX B HCTO 3JICMCHTAPHBIX

BBICKA3bIBaHUH

Jlornueckue BbIPAKCHUS. HpaBI/ma 3allMCH  JIOTHYCCKHX BBIpa)KeHI/Iﬁ .

[TocTpoenre TabIHIl HCTHHHOCTH JIOTHUECKUX BBIPAKEHUI

1.7

Jloruueckue 31€MEeHTBI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

ANropuTMBI U IPOrpaMMHUPOBAHUE

2.1

2.2

2.3

[lonste anroputrma. VcnoiaHWTENnu aaropuTMOB. AJITOPUTM Kak ILIaH

YHpaBJICHUA UCIIOJIHUTECICM

CgoiicTBa anroputma. CriocoOsI 3amucu anroputMa (CIOBECHBIH, B BUIE OJIOK-

CXEMBI, IPOrpaMma)

AJ'Il"OpI/ITMI/ILICCKI/Ie KOHCTPYKIHUHU. KOHCTPYKLII/ISI «CJICOOBAHUCH. JInHelHbIN
AJITOPUTM. OI‘paHI/ILIeHHOCTI) JIMHEMHBIX AJITOPUTMOB: HCBO3MOKHOCTbH
npeaAyCMOTPETb 3aBUCUMOCTE IOCICAOBATCIBHOCTH BBITIOJIHACMBIX ﬂeﬁCTBHﬁ

OT UCXOAHBIX JAaHHBIX

2.4

KoHcTpykinsi «BeTBICHHE»: TOJIHAS M HemojHas (opmbl. BeimomHeHne u
HEBBINIOJHEHUE YCIIOBHSI (MICTUHHOCTh U JIOXKHOCTb BbICKa3biBaHUs). [IpocThie

1 COCTAaBHBIC YCIIOBUA

2.5

2.6

2.7

KOHCTPYKHI/IFI «IIOBTOPCHHUCH. LHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpCHHﬁ, C

YCJIOBUEM BBIITIOJIHCHH, C HepeMeHHOﬁ OUKJIa

PazpaGotka ans (QopManbHOTO HCHOJHUTENS alropuTMa, NPUBOMALIETO K
TpeOyeMoMy pe3ynbTaTy NMpH KOHKPETHBIX HMCXOAHBIX JTaHHBIX. Pa3zpaboTka
HECJIO)KHBIX aJTOPUTMOB C HCIIOJIb30BAaHUEM IIMKJIOB M BETBICHUH IS
yrpaBieHus: (HOpMaNbHBIMA HCIIONHUTENSIMH. BBITIOJTHEHNWE alropuTMOB
BPYUHYIO U Ha KomIbioTepe. CHHTaKCHYEeCKHE U JIorHueckue omuoku. OTkaspl
SI3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkosabHbIid
Anroputmudeckuii S3pik). CuctemMa mporpaMMHpPOBAHHUS: PEAAKTOP TEKCTa

IIpOrpamMM, TPAHCIATOP, OTJIATUUK

2.8

2.9

2.10

HepeMeHHaﬂ: THII, HWMs, 3HAYCHUC. HGJ'II)IG, BC€HICCTBCHHBIC W CHMBOJIBHBIC
NIEPEMCHHBIC

OHCpElTOp IMpucCBanBaHUs. ApI/I(pMeTI/IquKI/IC BBIPAKCHUA W TOPAAOK HX
BBIYHCIICHHUA. Onepaupm C HOCJIbIMH YHCIaMHU:. NHCIOYMUCIICHHOEC JOCJIICHUC,
OCTaTOK OT ACIICHHUA. HpOBepKa ACIIMMOCTHU OJHOI'O ICJIOr0 YUCjia Ha APYyroc

BerBnenns. CocrtaBHBIC yCIIOBUA (38.1'II/ICB JJOTHYCCKHX BLIpa)KeHI/Iﬁ Ha

U3y4aeMoOM s3bIK€ MporpaMmupoBaHusi). HaxoxxaeHne MUHUMYMa U




2.11

MakCUMyMma H3 JBYX, TpE€X M 4YeTbIpEX uyucen. PelieHue KBaagpaTHOIo
YPaBHEHHUs, UMEIOLIETO BEILIECTBEHHBIE KOPHU

HI/IaJ'IOFOBaﬂ OoTjIaJKa IIporpaMm: IIOIIAroBO€ BBIIIOJHCHUE, IIPOCMOTP

3HAQUYEHHUM BEJIMUUH, OTJIAJOYHBIN BBIBOJ, BHIOOP TOUKH OCTAHOBA

2.12

2.13

Hukn c ycnoBuem. Anroput™m EBKinga sl HaxOXAEHUS HauOOIBIIEro
o011ero AeauTens AByX HaTypaJlbHbIX yncen. Pa3OueHue 3anucu HaTypanbHOTO
4Kclia B MO3UIIMOHHON CHCTEME C OCHOBAaHUEM, MEHBIIMM WM paBHbIM 10, Ha

OTJIeTIbHBIE ITUPPBI

LII/IKJ'I C HCpCMCHHOﬁ. AHFOpI/ITMI)I IMPOBEPKU ACTITUMOCTH OAHOT'O LEJIOro 4Ynuciia

Ha Jpyroe, MpoBEpKU HATYpaIbHOTO YKCIIa HA TPOCTOTY

2.14

2.15

O06paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) MEpPEMEHHBIC.
ITocumBonpHas oOpaboTka cTpok. IToncuér yacToThl MOSBIEHUS CHUMBOJIA B
crpoke. Berpoennbie GyHKImH U1t 00pabOTKU CTPOK

OmnpeneneHre BO3MOXKHBIX PE3Yy/IbTaTOB pabOThl aNropuTMa HpU 3aJaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, ONpPEIEICHHE BO3MOXKHBIX BXOIHBIX JaHHBIX,

IMPUBOJAIINX K JTAHHOMY PE3YyJIbTATy

9 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

Hudposas rpamoTHOCTH

11

I'moGanbhas cerb Murepner. IP-ampeca y3noB. CereBoe XpaHEHHE JAHHBIX.
MeTOJII)I HHIAVNBUAYAJIBHOTO U KOJUJICKTUBHOI'O pasMCIICHUA HOBOM I/IH(bOpMaHI/II/I
B MHrepHere. Bbonpiime naHHble (MHTEpPHET-IAHHBIE, B YAaCTHOCTH JaHHbIE

COLIMAJIbHBIX CETEeH)

1.2

1.3

[Tonarue 06 uHPOpMaUOHHON O€30MaCHOCTU. YTPO3bl HHGOPMAIMOHHON
0e30MacHOCTH TpH paboTe B TT00ATBHOM CETH M METO Il TPOTUBOICUCTBUS UM.
[IpaBuna Ge3omacHoi ayreHTU(PHUKAIIMA. 3aIUTa JUYHON UHPOPMAIIUU B CETH
HNurepuer. be3omacHble cTpaTeruu mnoBeneHuss B cetu  MHTepHer.
[IpenymnpexaeHne BOBJICUEHHUSI B JIECTPYKTUBHBIE M KPUMHHAIBHBIE (POPMBI

CEeTeBOI aKTUBHOCTHU (KMOEpOYUIMHT, GUILUHT U IpyTrue GopMbl)
Bunsr gearensnoctu B MHTepHeTe. IHTEpHET-CEPBUCH: KOMMYHHUKAIIMOHHbIE
cepBHCHI (TTOYTOBas cyk0a, BUACO-KOH(PEPEHII-CBSA3b U APYTHUE), CIIPABOUHBIE

CIIy’)KOBI (KapThl, paclMCaHUsl U JAPYrHe), IMOHCKOBBIE CIIYKOBI, CIIyKObI




OOHOBJICHHSI TPOTPaMMHOI0 obOecreueHus: U Apyrue ciyxObl. CepBHCHI
rOCYAapcTBEHHBIX yciayr. OOmaunble XpaHwinmia jgaHHbX. Cpezncrsa
COBMECTHOM pa3pabOTKH JOKyMEHTOB (oHJaiH-o¢wucsl). I[Iporpammuoe
obecrieueHne Kak BeO-CepBHUC: OHJIATHOBBIC TEKCTOBBIE M Tpaduyeckue

PEAAaKTOPBI, Cpebl Pa3paboTKH MporpamMm

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogpenb. 3anaun, perraeMbie ¢ TOMOIIBI0 MozenupoBanus. Kiaccudukanun
mojeneil. MartepuanpHble (HaTypHble) U MH(POPMALMOHHBIE MOJIEINH.
HenpepeiBHble u auckperHele monenu. Mmurannonsnsle moaenu. Wrpossie
mogenu. OleHKka COOTBETCTBUS MOJENIU MOJIEIUPYEMOMY OOBEKTY U LM

MOACIINPOBAHUA

2.2

Tabmuunsle mogenu. Tabnua Kak mpeaCcTaBIeHUE OTHOIICHHS

2.3

ba3bsl nanHbIX. OTOOp B TabMULE CTPOK, YAOBJIETBOPSIOMIMX 33JaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmmna, pedbpo, myrs. OpuUEeHTUPOBAaHHBIE M HEOPHUEHTHPOBAHHBIC
rpadsr. lnuna (Bec) peOpa. BecoBas marpuna rpada. JnuHa mytu Mexmay
BepiHamMu rpada. [louck ontumanbHoro myty B rpade. HawansHas BepiinHa
(MCTOYHUK) M KOHEYHass BepIiMHa (CTOK) B OpPHEHTHPOBAHHOM rpade.

Brrurcnenue komdecTBa IMyTe B HAITPABICHHOM allMKIMYECKOM rpade

2.5

Hepeo. Kopens, BepmmHa (y3en), TucT, pedpo (ayra) aepeBa. Beicota nepesa.
[TonnepeBo. IIpumepsl ucmonb3oBaHUs JepeBbeB. llepebop BapuaHTOB C

MIOMOIIIBIO JIepeBa

2.6

2.7

[Tonatue w™arematuuecko MoOJENH. 3aJaud, pellaeMbleé C TOMOIIBIO
MaTeMaTH4eCKOro (KOMITBIOTEPHOTO) MOJIETIUPOBAHMS. Otnnune
MaTeMaTUYeCKOM MOJEIM OT HAaTypHOM MOJAEIH UM OT CIOBECHOTO

(JuTepaTypHOro) onucaHus o0beKTa

OTalbl KOMIIBIOTCPHOI'O MOJCIIHNPOBAHUSA: TMOCTAHOBKA 3aJavu, IOCTPOCHUC
MaTeMaTH4IeCKOM MOICIIH, nporpamMmmHasl  p€ajnu3anus, TCCTUPOBAHUC,
MMPOBCACHUEC KOMIIBIOTCPHOT'O OSKCICPUMCHTA, aHAJINW3 C€ro pe3yJibTaToB,

YTOUYHEHUE MOJICIIH

3.1

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE
PazOuenne 3amaun Ha moazanaun. CocTaBjieHUE aTOPUTMOB U MPOrpamMM ¢
MCIIOJIb30BaHUEM BETBJICHHI, IIMKJIOB U BCIIOMOTATENIbHBIX aJTOPUTMOB IS

YHpaBJICHUA UCIIOJIHUTCICM HUJIN APYTUMHA UCTTIOJIHUTCIISIMU




3.2

Tabnuunple BenuuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBICHHUE H
OTNIaZIKa MPOrpaMM, peau3yIOUIMX TUIIOBBIE AJITOPUTMBI  00pabOTKU
OJIHOMEPHBIX YUCIOBBIX MAacCCHUBOB, HA OJIHOM U3 SI3bIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackams, Java, C#, IlIkoapHbI ANroputMudeckuii SI3bIK):
3al0JIHEHUE YMCJIOBOTO MacCHBa CIy4YallHbIMH YHUCJIAMH, B COOTBETCTBHH C
dbopMyIoit uiu myTéM BBOJIA YHCEN, HAXOXKIEHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEUHBIM TIOWCK 3aJ]aHHOT0 3HAYCHHS B MACCHBE, IOACUET BIEMEHTOB
MaccuBa,  YJIOBJECTBOPSIOLIMX  3aJaHHOMY  YCIOBHUIO,  HaxOXXICHHE

MUHHUMAJIBHOTO (MaKCUMaJILHOTO0) 3JeMeHTa MaccuBa. COpTUPOBKA MacCHBa

3.3

OO6paboTka TMOTOKAa MAHHBIX: BBIYMCICHHE KOJIWYECTBA, CYMMBI, CPEIHEro
apru(MeTHYECKOro, MUHUMAJILHOTO ¥ MaKCHUMAaJIbHOI'O 3HAU€HHs 3JIEMEHTOB

MMOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIIOBHIO

3.4

4.1

4.2

VYnpasnenne. Curnan. O6patHast cBs3b. [lodydeHne curHaioB oT mU(POBBIX
JaTYMKOB (KacaHWs, PACCTOSIHWS, CBeTa, 3Byka MW J1pyroro). Ilpumepst
HCIIOJIb30BAHHA IMPUHLUIIA 06paTHOI\/JI CBjA3M B CHUCTCMax YIpPaBJICHUSA
TEXHHYECKHMMHU YCTPOWCTBaMH, B TOM 4YHCIe B poOoToTexHHke. [Ipumepsl
pOOOTH3UPOBAHHBIX  CUCTEM  (cuUCTeMa  yIOpaBlIEHUS  JBUKEHHEM B
TPAHCIIOPTHOM CHCTEME, CBapOyYHast JIMHUS aBTO3aBOJa, aBTOMAaTU3UPOBAHHOE
yIpaBJIeHUE OTOIUICHMEM JIOMa, AaBTOHOMHAs CHCTEMa  YIPaBJICHHUS

TPAHCIIOPTHBIM CPEACTBOM U JIPYTUE CUCTEMBI)
HNHdpopMalinoHHbIE TEXHOJIOTHH

[TonsiTe 00 AneKTpOHHBIX Tabaunax. TUMBI TaHHBIX B slUEHKAX JIEKTPOHHOM
Tabmuipl. PenaktupoBanue u popmarupoBaHue Tabaul. Bcrpoennsie GyHKIMM
JUIsL TIOUCKa MakCMMyMa, MMHUMYMa, CYMMbI U CPEIHEro apu(MeTH4ecKoro.
CopTupoBKa [aHHBIX B BBbIIEIEHHOM auamnas3oHe. I[loctpoenme amarpamm
(rucTorpaMma, KpyroBsas JaMarpaMma, ToueyHas auarpamma). BeiOop tuma

AuarpaMMbl

[TpeoOpazoBanue Gopmyn npu konupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS U

CMCIIaHHasg aapecauns

4.3

VY c10BHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabnunax. CyMMUpOBaHUE U TOJCUET
3HaYeHUH, OTBEUAIOIINX 3aJJaHHOMY yciioBuio. OOpaboTka 60nbIIMX HAOOPOB

JaHHBIX. YucneHnoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Posib uHQOPMALIMOHHBIX TEXHOJIOTHM B Pa3BUTHH YKOHOMUKHU MHpPA, CTPAHbI,
peruona. OTKpbIThIe 0Opa3zoBarenbHble pecypchl. IIpodeccun, cBsizaHHBIE C

uHOpMaTUKOH U  HMHMOPMAIIMOHHBIMH  TEXHOJIOTUSMH: BeO-nu3aiiHep,




IPOTPAMMHUCT, pa3palOTYMK MOOWIBHBIX MPWIOKEHHUH, TECTUPOBILHUK,
apXUTEKTOpP MPOTrPaMMHOr0 00ECIEeUYeHUs, CIELUAINCT 110 aHAIN3Y JaHHbIX,

CHUCTEMHBIN aJIMUHUCTPATOP



IPOBEPSIEMBIE HA OI'D 11O TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

3HaTh (MTOHUMATB)

BrnaneHne OCHOBHBIMHM MOHATHAMHU: HMH(MOpPMAIUs, Iepeaaya,
XpaHeHue u 00paboTKa HH(POPMAIUH, ATOPUTM, MOJIEINb, IU(POBOI
OPONYKT M MX MWCHOJNB30BaHME [UIi pEIICHUS Y4eOHBIX U

MMPAaKTUYCCKUX 3aaa4d

1.2

BJIaILCHI/IC IMOHATHUAMMU: BBICKA3bIBAHUEC, JIOrMYCCKasA oOIlcpanusd,

JIOTHUYCCKOC BbIPAKCHUC

Ymern

2.1

2.2

2.3

2.4

2.5

YMeHue onepupoBaTh €IUHUIAMH WU3MEPEHHs] MH(POPMALMOHHOIO

00BEMa U CKOPOCTH IICpcaain JaHHbIX

YMeHue 3anuchiBaTh M CpaBHUBATH Liesbie yucia ot 0 go 1024 B
Pa3IMYHBIX MMO3UIIMOHHBIX CHCTEMaX CUMCIICHUS C OCHOBaHUSIMU 2,

8, 16, BBINOJIHATH apUpMETHYECKHE OTIEpALIUU HaJl HUMU

YMmenue KOAUPOBATbL U ACKOAUPOBATH COO6H_IGHI/I}I IO 3aJaHHBbIM
nmpaBujiaM; IIOHUMAaHHWC OCHOBHBIX TIPUMHOHWIIOB KOJAUPOBAHUA
PIH(I)OpM&I.[PIPI pa3JII/I‘IHOI>’I IIpupoAbI: TCKCTOBOI\/’I, rpaq)nqecxoﬁ, ayauno
YMeHHe 3alKChIBaTh JOTHYECKHE BBIPpAXKCHUSA C HCIIOJIb30BAHUCM
AU3BIOHKIHNHW, KOHBIOHKIIUW U OTpULAHUSA, ONIPCACIIATE HCTUHHOCTD
JJOTHYCCKHX BBIpa)KeHHﬁ, CCJIN HU3BCCTHBI 3HAYCHUSA HCTHUHHOCTH
BXOJAIIHUX B HETO NIEPEMCHHBIX, CTPOUTDH Ta6J'II/II_U:I HUCTUHHOCTH AJIA
JJOTHYCCKHNX BBIpa)KeHI/II\/'I; 3aIMMCbIBATh JIOTMYCCKHUEC BLIPAKCHHA Ha

HU3Yy4aCMOM A3BIKC IIPOrpaMMHUPOBAHUSA

YMeHue CoCTaBiATh, BBIIOJNHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECJIOKHBIE ~ aJTOPUTMbI Ui  YOpPaBJICHUS  HCIOJIHUTEISIMU
(Uepenamka, YepT&XHUK M Jpyrue); co3fgaBaTb M OTJIAXKHUBATH
POrpaMMbI Ha OJTHOM U3 SI3bIKOB TiporpammupoBanus (Python, C++,

IMackans, Java, C#, IlkonpHblid AnroputMudeckuii S3bIK),




peanu3yione HECIOXKHbIE aJrOpuTMbl  00pabOTKH  YHCIOBBIX
JaHHBIX C HCIOJIb30BAaHUEM IIHKIIOB M BETBJICHUIT; YMEHUE Pa3OMBaTh
3aJaud Ha I0/3aJla4d, WCIOJIb30BATh KOHCTAHTHI, MEPEMEHHBIC H
BBIDOKECHUS  PA3IMYHBIX  THUIOB  (YUCIOBBIX,  JIOTHYECKHUX,
CHMBOJIbHBIX);  AQHAJIM3MPOBATH  TNPEAJIOKEHHBI  AITOPUTM,
OIIPENENsTh, KaKHe pe3ylbTaTbl BO3MOXKHBI TIPH  33JaHHOM

MHOKECTBEC HCXOJHBIX 3HAUCHUI

2.6

YMeHHe 3amucaTh Ha H3y4aeMOM S3bIKE INPOrpaMMMPOBAHHUS
AITOPUTMBbI IPOBEPKH AECIUMOCTH OJHOTO LIEJIOT0 YUCia Ha IpYyroe,
MIPOBEPKH HATypabHOTO YHCIa Ha MPOCTOTY, BBIICICHUS (P U3
HaTypaJIbHOI'O0 YHUCJIA, MOMCK MaKCUMMyMOB, MHUHHUMYMOB, CYMMBbI

YHCI0BOH IMOCIEIOBATEILHOCTH

2.7

Brnanenue ymeHueM OpUEHTUPOBATHCS B UEPAPXUUECKOM CTPYKTYpE
(aiimoBoit  cucrembl, paboratb ¢ (ailloBol  cHCTeMOM
MEPCOHATBPHOTO KOMITBIOTEPAa C HCIOJIB30BAaHHEM TpauuecKOro
uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMHPOBaTh, MEpPEMEIIATh,

[IEpEUMEHOBBIBATb, YAAJIATh U apXUBUPOBATh (ailyibl U KaTaJoru

2.8

2.9

2.10

Bnanenue YMEHUSIMU u HaBbIKaMU HCIOJIb30BaHUs
MH(OPMALIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHH JJIs IOUCKA,
XpaHeHHs, 0OpabOTKM W Tepelavyd M aHalM3a pPa3IMYHBIX BHJIOB
uHpopMaIuu

YMeHue BrIOUpaTh Crocod MpeIcTaBlIeHUs JaHHBIX B COOTBETCTBUU
C TIOCTaBJIEHHOM 3a/1aueii (Ta0nuIbl, CXeMbl, rpaduKu, AHarpaMmabl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOLMX HPOrPAaMMHBIX CpEACTB

00pabOTKH JaHHBIX

YMmenue Qopmanu3oBaTh U CTPYKTYpUpOBaTh HUHGOPMAIIHUIO,
WCTIONB3Ysl DJIEKTPOHHBIE TaOMWIBI i 0OpabOTKH, aHanmM3a |
BU3yaJIU3allMd YUCIOBBIX JaHHBIX, B TOM YHCIE C BBIJACICHHEM
quana3oHa TaONWLbl U YNOPSJIOYMBAaHUEM (COPTUPOBKOW) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSTH B AIEKTPOHHBIX TAOIUIAX (HOPMYIIBI
JUIs  pacy€ToB C  HUCIIOJIb30BAaHMEM BCTPOCHHBIX  (PYHKIIMH,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEILIaHHOM aJgpecanuu;
WCIIOJIb30BAaTh  JJIGKTPOHHbIE  TaONMIBI  JUISI  YUCJIEHHOTO
MOJEJIUPOBAHUS B TNPOCTHIX 3ajladyaX M3 Pa3HbIX MPEIMETHBIX

oOJacreit




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 31€eMEHT COEPKAHUSA
1 udposasi rpaMOTHOCTH

@aiinel W manku (katanoru). [IpuHOMIBL MOCTpoeHUs (HaMIOBBIX
cucteM. [TotHoe nms daiina (manku). [1yTe k daiiny (manke). Pabora
c ¢aiulaMu W KaTajloramMu CpeJCTBAMHU OIEPAIIMOHHONH CHUCTEMBI:

#HH#Par###1.1 CO3JaHWe, KONMUPOBAHHWE, TMeEpeMelleHne, IEePEeUMEHOBAaHUE U
ynanenue (aitoB u mamnok (kataynoros). Tumbl daitnmo. CBoiicTBa
(daiinmoB. dDaiinoBelii  MeHemkep. [louck ¢aimoB  cpeacTBaMu

ONEPalMOHHON CHCTEMBI

O06bennHeHne KOMIBIOTEPOB B ceThb. CeTh MHTEpHET. Beb-cTpanuia,
BeO-caiit. CTpyKTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBeie
1.2 cuctembl. [lowick wWH(MOpPMaNUM 1O KIIOYEBBIM CJIOBaM H  TIO
n3obpaxenuto. JlocroBepHOCTh HWHGOPMALKMK, TMONYYCHHON U3

Nurepuera. IP-anpeca y310B. CeTeBoe XpaHEeHHE JaHHBIX

2 Teopernueckue 0OCHOBBI HH()OPMATHKH

JIMCKpPETHOCTh JaHHBIX. BO3MOXXHOCTb OIKMCAaHUS HENPEPHIBHBIX

00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomHocTh andasuta. JIBouuyHBIH andasur.

KonnyecTBO  BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOWHAIIMA)

(buxcupoBaHHOM NIJIUHBI B ABOMYHOM aidasute. [IpeobpaszoBanue

moboro andaButa K ABOMYHOMY. KOJIMUECTBO pa3nM4HBIX CJIOB
21 (uKCUpPOBaHHOM JJIMHBI B al(aBUTe ONpeIeIEHHON MOITHOCTH.

' KoaupoBanue cuMBOJIOB OJHOTO ajihaBUTa € MOMOUIbIO KOJOBBIX
cIoB B JapyroMm andaBuTe, KOJOBas TaOJiHIla, JACKOAUPOBAHHE.
Konguposanue tekcroB. PaBHOMepHbIli kox. HepaBHOMEpHBI KOZ.
Komuposka ASCIl. BocemubutHble KOAMpoBKH. [loHsATHE O
koaupoBkax ~ UNICODE.  JlexomupoBanue  cooOmieHuil ¢

HUCITIOJIB30BaAHHUEM PAaBHOMEPHOI'O u HCPAaBHOMECPHOT'O Kozaa.

WudopmannoHHbIil 00bEM TEKCTa

Nudopmannonnsii 00bEM AaHHBIX. BUT — MUHMMallbHAs eIUHHIIA

2.2

KoJIM4yecTBa HH(POpPMaIUN — TBOMYHBIN pa3psia. EquHuIbl n3MepeHus




nH(pOpMaMOHHOTO 00bEMa NaHHbIX. but, 0aiiT, kunoOaiT, Mmeradair,
rurabaiit. CKOpoCTh Tepelauyd JaHHBIX. EJIUHUIBI CKOPOCTH

rnepeiayr JaHHbIX

2.3

Komuposanue msera. L{BeroBbie monenu. Moxens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTopHOE mpenactaBicHue n3oOpakeHuid. [Tukcens.
Onenka wuH(OpPMALMOHHOTO 00bEMA Trpa@UUecKuX TaHHBIX s

pacTpoBOro u300paxeHus

2.4

2.5

2.6

Konuposanue 3Byka. Pa3zpsaHocts u yacrora 3anucu. KommyecTso
KAHAJIOB 3aIIMCH.
OLICHKa KOJIMYCCTBCHHBIX mapaMeTpoB, CBA3aHHBIX C

MMpEACTAaBJICHUEM U XPAHCHUCM 3BYKOBBIX q)aﬁJIOB

Heno3unmoHHbIe ¥ TIO3UIIMOHHBIC CUCTEMbBI CUMCIICHUS. AJI(aBHT.
OcnoBanue. Pa3pépuyras Qopma 3anucu uyucna. IlepeBom B
JNECATUYHYI0 CHCTEMY YHCEN, 3allUCaHHBIX B JIPYI'HX CHCTEMax
CUHCIICHUSI.

PumMmckas cuctema cuucieHus

JIBonuHas cuctema cuucieHus. [lepeBoa nenpix ynucen B npeueiax ot
0 o 1024 B nBOMYHYIO cucTEMy cuncieHus. Bocbmepruunas cucrema
cunciienus. [lepeBos yrcen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO
U JIECATUYHYIO cucTeMbl U oOpaTHo. lllecTHamnaTepuyHas cuctema
curciienus. [lepeBon 4ymcen W3 IMIECTHAIIATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPHUHYI0 M JCCSITHUYHYIO CHCTEMBI U OOpaTHO.

Apudmernueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

2.7

Jlornueckue BhIcKa3biBaHUs. Jlornueckue 3HAYEHUS BhICKA3bIBAHMIA.
DIeMEHTapHbIE U COCTABHBIE BHICKA3bIBaHUs. JIornueckue onepanuu:
«» (KOHBIOHKIUS, JTOTMYECKOE YMHOXKEHUE), «UJIN» (IU3BIOHKIIMS,
JIOTUYECKOE CIOXKEHHE), «He» (JTormueckoe otpuiianue). [Ipuopuret
Joruueckux onepamuii. OmnpenereHue MCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUSI, €CJIM U3BECTHBI 3HAYCHUSI UCTUHHOCTU BXOMSIIUX B
HETO DJIEMEHTApPHBIX BBICKA3bIBaHWM. Jlormueckue BBIpaKEHUS.
[IpaBuna 3amucu normdeckux BbIpaxeHuil. [locTpoenne Ttadnwi

HUCTHUHHOCTH JIOTUYECCKHUX BI)Ipa)KeHI/Iﬁ

2.8

Jlornyeckue »3IEMEHTBI. 3HAKOMCTBO C JIOTHYECKUMHA OCHOBAMH

KOMIIBKOTCPA




2.9

HemnpepsiBHble U JTUCKpEeTHBbIE MoOAeNd. VMHUTAIIMOHHBIE MOJECIH.
Hrposeie moaenu. OnieHKa aJeKBaTHOCTH MOJIECIN MOACIUPYEMOMY

00BEKTY M LM MOJCIINPOBAHUS

2.10

Tabnuunble moaenu. Tabnuua kak npeacraBieHue oTHoIEHUs. ba3bl
naHHbIX. OTOOp B TabiMIe CTPOK, YJOBJIETBOPSIOIINX 33aJaHHOMY

YCIIOBUIO

211

2.12

I'pap. Bepmuna, pebpo, 1nyte. OpHEHTUpOBaHHBIE U
HeopueHTUpoBaHHbBIE Tpadsl. JlnnHa (Bec) pedpa. BecoBas marpura
rpada. [[nuaa mytu Mexay BeprimHamu rpada. [lorck onTuMansHOTo
nytu B rpade. HauanbHas BepiivHa (MCTOUYHUK) U KOHEUHAsl BEpUIMHA
(cToK) B OpeHTHPOBaHHOM rpade. Beruncienne KonmuecTa myTei B
HaIpaBJIEHHOM allUKJINYeCKoM Trpade

HepeBo. Kopenb, BepmmnHa (y3en), JTUCT, pebdpo (ayra) nepesa.
Bricotra nepea. IlommepeBo. Ilpumepbl MCHOIB30BaHUS JI€PEBBEB.

[TepeGop BapuaHTOB ¢ TOMOIIIBIO JIepeBa

AJNTrOpUTMBI ¥ IPOIPAaMMHUPOBAHKE

3.1

3.2

CgoiictBa anroputma. CriocoObl 3amucH ajJroputMa (CIOBECHBIN, B
BHJIE OJIOK-CXEMBI, IPOrpaMma).

CocraBieHne aITOPUTMOB H MPOrpaMM C  HCHOJIb30BAHHUEM
BETBIICHUI, IHMKJIOB ¥ BCIOMOTAaTEIbHBIX AaITOPUTMOB  JUIS
ynpasieHus: ucnoiaHutenem (Pobot, Yepenamka, YepTéxHuk u

npyrue). BeinonHeHne anropuTMoB BPYUHYIO U Ha KOMIIBIOTEpE

S3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#,
IkonpHBIN ANTOpUTMUYECKUH S3BIK).

Cucrema mpOrpaMMHpPOBAHUS: PEOAKTOp TEKCTa MPOTPAMM,
TPAHCISATOP, OTIATIHK.

[lepemennas: Tum, ums, 3HadeHuwe. llenmbie, BelleCTBEHHBbIE W
CUMBOJILHBIC TIEPEMCHHBIE.

Omneparop npucBanBanus. ApupMeTHYecKre BHIPAKEHUS U TOPSII0K
X BeMHUCIEeHUs. Onepanuy ¢ IEeNbIMA YUCIAMHU: IEJIOYUCICHHOES
JelieHne, OCTaTOK OT JeneHus. BerBienus. CocTaBHBIE YCIOBHS
(3amUCh  JIOTUYECKUX  BBIPAKCHUM HAa  H3y4aeMOM  SI3BIKE
nporpaMMupoBanus). Haxoxnenne MUHIMYyMa

¥ MaKCUMyMa M3 JBYX, TPEX W YeThIPEX urcell. Penrenne KBaapaTHOro

YpaBHCHH, UMCHOLICTO BCIICCTBCHHBLIC KOPHH. ]_[I/IKJ'I C YCJIOBHCM.




3.3

AnroputM EBKimma nans HaxOXISHHWS HaWOOJIBIIErOo OOMIETo
JeNuTeNsl  JIBYX  HAaTypalbHBIX uucen. PasOuenue 3amucu
HaTypaJlbHOTO YHCJAa B IO3UIIMOHHOM CHCTEME C OCHOBAaHHEM,
MEHBIIUM WK paBHbIM 10, Ha oTaenbHble [HUGPBL. [Huka c
MEepEMEHHON. AJNTOPUTMBI MPOBEPKU JIETUMOCTH OJHOTO IIEJO0Tr0

yyclia Ha Ipyroe, IpOBEpPKU HATYPaJbHOTO YMCIIa Ha IPOCTOTY

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC)
nepemennblie. [locumBonbHasE 00paboTka cTpok. Ilomcdér yacToThl
MOSIBJICHHSI CUMBOJIa B cTpoKe. BetpoeHHbIe QyHKIMHU JU1st 00pabOTKU

CTPOK

3.4

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB PAaOOTHI aIrOpuTMa IMpH
JAaHHOM MHOJKECTBE BXOJHBIX JaHHBIX, ONPE/IEICHHE BO3MOXKHBIX

BXOJAHBIX JaHHBIX, IPUBOJAIINX K JAHHOMY pPC3YyJIbTaTy

3.5

TaOnuunble BenmuuuHbl  (MaccuBbl). OJHOMEpPHBIE  MAacCHUBBI.
CocraBieHue W OTJIaJKa MPOTrpPaMM, pPEATU3YIOLUIMX TUIIOBbIE
JIrOPUTMBI 00PAOOTKU OJTHOMEPHBIX YHCIOBBIX MACCUBOB, HA OJHOM
u3 s36IK0B mporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkonpHBI  ANTOPUTMHUECKUN SI3BIK): 3alOJHEHHE YHMCIOBOIO
MacCcHBa CIy4yalHbIMM YMCJIAaMH, B COOTBETCTBUM C (popMysol uiu
nyTéM BBOJA YHUCEN, HAXO0XJIEHUE CYMMBbI 3JEMEHTOB MaccCHBa,
JUHEWHBIH TOUCK 3aJaHHOTO 3HAYeHHs B MAacCHBE, MOJCYET
2JIEMEHTOB MacCHBa, YJOBJIETBOPSIOUIMX 3a/laHHOMY YCJIOBHIO,
HaX0XXJCHHNEe MUHMMAJIbHOIO (MaKCHMAJIBHOTO) 3JIEMEHTAa MacCHBA.
CoptupoBka MaccuBa. OOpaboTKa IMOTOKa JAHHBIX: BBIUHUCIECHUE
KOJINYECTBA, CYMMBI, CPETHEr0 apu(pMETUYECKOr0, MUHUMAJIbHOTO U
MaKCHMaJbHOTO  3HAUEHUS  DJJIEMEHTOB  IIOCJIEI0BATEIBHOCTH,

YIOBJIETBOPSIOLINX 3a/laHHOMY yCIIOBHIO

3.6

Vupasnenue. Curnan. OOpartHas cBs3b. [lomyueHue CHUTHAIOB OT
nM(POBBIX JAaTUYMKOB (HAlpUMeEp, KacaHWs, pPACCTOSIHHS, CBETa,
3ByKa). IIpumepsl HCMOIB30BaHHS TPHUHIUIIA OOpAaTHON CBSI3U B
CUCTeMax YIIPABJICHUS TEXHUYECKUMHU YCTPOHUCTBAMHU C IOMOIIBIO

JaT4YUKOB, B TOM YHCJIC B p06OTOTeXHI/IKe

NudopmaninoHHble TEXHOJIOTUH

4.1

TekcToBblE NOKYMEHTBHI M HUX CTPYKTYpHBIE DJIEMEHTHI (CTpaHHIIa,

ab3aI1, cTpoka, CII0BO, CUMBOI).




4.2

TexcToBBIN MpoOIIECCOp — UHCTPYMEHT CO3JaHUs, PEAAKTHPOBAHUS U
(dhopMaTupoBaHus TEKCTOB. [TpaBuiia Habopa TEKCTa.
PenaktupoBanue tekcra. CBoiictBa cumBosoB. Ilpudt. Tumnst
mpudToB (pydseHbIe, ¢ 3acedyKaMu, MOHOIUPUHHEIE). [TomyxupHOe
U KypcuBHOe HauepTanue. CBOMCTBa a03aleB: TpaHUIIbI, a03aIlHbIHI
OTCTYII, UHTEPBaJ, BoipaBHUBaHUe. [lapamerpsl cTpanuibl. CtusieBoe
dopmarupoBanue. CTpyKTypupoBaHHEe HHPOPMAIMH C IMTOMOIIBLIO
CHUCKOB U Tabmu1. MHOroypoBHeBbIe criuckd. Jlob6aBiienue Tadiuil B
TEKCTOBbIE JIOKyMEHTHl. BcraBka M300pa)keHUH B TEKCTOBBIC
nokyMmeHTel. OOTekaHue wu3o0pakeHUH TeKcToM. BkitoueHue B
TEKCTOBBIA JOKYMEHT auarpamm, (Gopmyi, HyMepalud CTpaHHII,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTHX JIEMEHTOB

PactpoBbie pucynku. Mcnonb3oBanue rpauueckux NpUMUTHBOB.
Omnepanuu penakTUpoBaHHs rpauyecKnx OOBEKTOB, B TOM YHCIIE
nudpoBbix ¢doTorpaduii: U3MEHEHHE pa3Mmepa, oO0pe3ka, MOBOPOT,
oTpakeHue, paboTa ¢ obmacTsiMu (BbIICIICHNE, KOTMPOBAHUE, 3JTUBKA
LBETOM), KOPPEKIUs 1IBETA, SPKOCTH U KOHTPACTHOCTH. BekTopHas
rpaduka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEICTBAMU
TEKCTOBOTO TMpOILIeccOpa WIM JPYTUX Mporpamm (MPHIIOKEHUN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTbI

4.3

4.4

4.5

[ToaroroBka mMynbTUMeAUHBIX npe3eHTanuii. Cnain. JloOaBneHue
Ha CJaliJ TeKcTa U n300pakeHuii. Pabota ¢ HECKONBKUMU CllaliJaMH.
JloGaBieHue Ha ciailJl ayAMOBHU3YalbHBIX JaHHBIX. AHUMAIUS.

I'mnepccesblnku

Tunsl JaHHBIX B siUEHKax 3JMEKTPOHHOM Ta0nuibl. PenaktupoBanue u
¢dbopmatupoBanue Tabmui. Bcerpoennple GyHKIMM IS TIOMCKA
MaKCUMyMa, MUHHUMYMa, CYMMBI U CpPEIHEro apupMeTHYecKoro.
CopTupoBKa J[JaHHBIX B BBIIEICHHOM Juamna3oHe. Iloctpoenue
auarpamMMm  (TUCTOrpaMMa, KpyroBas  JauarpamMma, TOYEUYHas
nuarpamma). Beibop tuma muarpammbl. [IpeoOpaszoBanue dopmyn
npu KomupoBaHUW. OTHOCHUTENBbHAs, aOCONIOTHAS W CMEIIaHHAS
azpecauus

Y cOBHBIE BEIYUCTIECHUS B AJIEKTPOHHBIX Ta0nuiax. CyMMUpOBaHUE U

MOACYET 3HAYEHUH, OTBEUAIOIINUX 3aJaHHOMY ycioBuio. OOpaboTka




OompmMX HAOOPOB JaHHBIX. YHCIEHHOE MOJECTUPOBaHHE B

OJICKTPOHHBIX Ta6J'II/II_[aX




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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