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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 OO0OQ, a Taxxke henepanpbHOU paboUeit IPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nndopmaTrke 1a&T NpeACcCTaBICHUE O EIsIX, 001Iel cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUSL 00y4aIOUIUXCs CPEICTBAMH MH(POPMATUKH Ha
0a30BOM ypOBHE, YyCTaHaBIMBaeT oOOs3aTEIbHOE MPEAMETHOE COJEpKAHUE,
MPEIyCMaTPUBAET €r0 CTPYKTYPUPOBAHHKE 110 Pa3/eiaM U TEMaM.

[Iporpamma 1o mHGOPMATHKE ONIPENEIAET KOJTMICCTBEHHBIC M KAUCCTBEHHBIC
XapaKTEePUCTUKU YU4EOHOro MaTepuaia Jyisl KaXI0ro Toja U3y4YeHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTAINH oOydJaronuxcs, BCEPOCCUICKHAX MIPOBEPOYHBIX pabor,
roCy/1apCTBEHHO UTOTOBOM aTTeCTAIUN).

[Iporpamma mo nHGOpPMATHKE ABJISETCS OCHOBOH JIJISI COCTABJICHUS] aBTOPCKUX
y4eOHBIX MPOTrpaMM, TEMATHUECKOTO TUTAHUPOBAHUS KypCca yUUTEIIEM.

[ensmu n3ydenust ”HOOPMATUKU HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUs
SIBJISTFOTCSI:

dbopMHpOBaHUE OCHOB MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUA HAayKU HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTHS NPEICTaBICHUU 00
uH(pOpMAIUU KaK O BaXXHEHIIIEM CTPATETMYECKOM PEeCcypce pa3BUTHUS JIMYHOCTH,
rocyJapcTBa, oOIIecTBa, IOHUMAHUS POJM WHOOPMAIIMOHHBIX TPOIECCOB,
WH(OOPMAITMOHHBIX PECypcoB W HWHGOPMAIMOHHBIX TEXHOJOTHA B YCIIOBUSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHue YCJIOBHH, CIOCOOCTBYIOIIMX PA3BUTHIO AJITOPUTMUYECKOTO
MBIIIJICHAS KaK HEOOXOIUMOTO YCIIOBUS MPOGECCHOHANBHOW IEATCILHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyuarorierocss pa3OMBaTh CIOXKHBIE 3a7ayd Ha OoJiee MPOCThIE MOA3aJauyu,
CpaBHUBATh HOBBIC 33/Ia4U C 3aJa4aMu, PEIIEHHBIMUA paHee, ONPENEIATh Maru st
JOCTIKEHUSI pe3yJibTaTa U Tak JaJiee;

dbopMUpOBaHUE U pPa3BUTHUE KOMIIETCHIIMM OOy4ammmxcs B 00JacTu
UCITOJIB30BaHUs WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HaHWM, YMEHWW W HaBBIKOB pabOThl C¢ wHOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOCCICUYCHHS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaIoIerocs;

BOCITUTAHNE OTBETCTBEHHOTO W M30MPATEIILHOTO OTHOIICHUS K HH(POPMAIIUH C
y4ETOM TIPABOBBIX M ITHYECKUX aCIEKTOB €€ pacmpoCTpaHEHUs, CTPEMJICHHUS 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 OOYYAOIIETOCS, €Tr0 KU3HCHHYIO ITO3HIIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAHUS  TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUSI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIEATETbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTHYECKHUX JOCTHKEHUI COBPEMEHHON ITUBWIIN3ANN. MHOTHE ITPEAMETHBIC
3HaHHUS W CIOCOOBI JIEATEIEHOCTH, OCBOCHHBIE OOYYAIONUMUCS TMPU H3YUCHUHU
uH()OpPMATUKU, HaXOAAT MPUMEHEHHE KaK B paMKaX 00pa30BaTeNIbHOIO MpoIecca
OpyU HM3YyYECHUU JPYTUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYalMsIX, CTAHOBATCSA 3HAYMMBIMH JJI1 (DOPMUPOBAHUS KAadeCTB JIMYHOCTH, TO
€CTh OPHCHTHPOBaHb Ha (OpMUPOBAHWE METANPEAMETHBIX W JUYHOCTHBIX
PE3YJIbTaTOB O0yYCHHUSI.

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 MOJCIMPOBAHWU, B TOM YHCIE O
MaTeMaTHYeCKOM 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
MPUKJIATHBIX MPOrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHsI U WH()OPMAITMOHHBIX
CUCTEM ISl PEUICHUS ¢ MX MOMOIIBIO MPAKTUYECKUX 3a/1ad, BiIaJCHHEC 0a30BBIMH
HOpMaMH HWH(OPMAIMOHHOW JTHUKM M TpaBa, OCHOBaMU HHGOPMAIIMOHHON
0€30IIaCHOCTH;

YMEHHE T'PaMOTHO MHTEPIPETUPOBATH PE3YJIbTAThl PEUICHUS MPAKTUYECKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, TPUMEHSTh TOJyYCHHBIE
pe3yIbTaThl B MPAKTHUECKOU JEATEIbHOCTH.

[enu u 3amaun u3ydeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus ONPENETSIOT CTPYKTYPY OCHOBHOTO COJIEp KaHUs yueOHOTro npeameTa
B BUJIC CJICAYIOIINX YETHIPEX TEMATUUECKUX PA3ICIIOB:

uu(ppoBasi rpaMOTHOCTb;

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

KomMribroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee mo
nporpamme. TUMbl KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, 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 pa3BUTHSI KOMITBIOTEPOB U ITPOrpaMMHOTo obecnieuenus. [Tokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJECHUUU pa3BUTHS KOMITBIOTEPOB.
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
KOMIIBIOTEPA, KECTKUM U TBEPIOTENBHBIN JUCK, TIOCTOSIHHASA TaMATh CMapT(oHa) U
CKOPOCTb JOCTYIIA JJIs Pa3JIMYHBIX BUJOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia 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, nepeuMeHoBaHue 1 yjajieHue (aityioB u nanok (karaiaoron). TUrmsl
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (aillioB pa3iUyYHBIX THUIIOB
(cTpaHMIla TEKCTa, JIEKTPOHHAsA KHUTA, (poTorpadusi, 3anuch MecHU, BUICOKIIUII,
MOJITHOMETPaXXHBIA (uibM). ApxuBanusi NaHHBIX. VICMOIB30BaHME MPOTPaMM-
apxuBatopoB. DaitnoBerii Menexep. [lonck (aiinoB cpeacTBaMu ONEpaMOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHl M JIpyTrU€ BPEAOHOCHBIE Mporpammel. [Iporpammer
JUTSL 3aLUThI OT BUPYCOB.

KomnbrorepHsie ceTu



O0benunenne kommnbloTepoB B ceTh. Cerh MHTEpHET. Beb-crpanuia, BeO-
cailt. Ctpykrypa azapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [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,
W uHpoOpMalMs KAaK  JIaHHblE, KOTOpble MOryT OBITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

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

NudopmarimoHHbie MPOIECCHl — TMPOILIECChl, 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) (UKCUPOBAHHOW JUMHBI B JBOoMYHOM andasute. [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.

NudopmarimoHHblit 006EM JaHHBIX. BUT — MUHUMaJTbHAS €IMHUIA KOJIMYECTBA
uHpopMaruu — ABOWYHBIN paspsa. EauHunibl uzMepeHus: UHPOPMAIMOHHOTO
00bEMa JaHHBIX. buT, OalT, KMI0OANT, MEradanT, TUTA0AMNT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEpeIadn JaHHbIX.

Komuposanue texcroB. PaBHomepHbIi ko1. HepaBHOMepHbIi koa. Koauposka
ASCII. BocbmubutHeie koaupoBku. Ilonsatue o xomupoBkax UNICODE.
JlexoiupoBaHue COOOIEHH ¢ UCTI0JIb30BAHNEM PABHOMEPHOTO K HEPABHOMEPHOTO
kona. MadopmanronHbIit 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
koauposanus. [lanutpa.

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,
CTpPOKa, CJIOBO, CHMBOJ).

TekcToBbII mpoLEeccop — HHCTPYMEHT CO3JaHUs, PENAKTUPOBAHMUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMBojioB. [pudrt. Tunsl mpudtoB (pyOieHsle, C 3acedykamw,
MoHowMpuHHbIE). [lomyx)upHoe U KypcuBHOe Hauyepranue. CBONCTBa ab3alleB:
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
TEeKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Auarpamm, (opMmyll, 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
oOnactamMu (BBIJIEICHHE, KOMHPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

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.



JloGaBieHue Ha ciaiij ayAMOBU3YalIbHBIX JAHHBIX. AHUMAaLUA. [ uIepCcChlUIKH.
8 KVIACC

Teopernueckne 0CHOBbI MH(POPMATHKH

Cucrembl CHHCICHUS

Hemno3unvonHble W  MO3ULMOHHBIE CUCTEMBI  CUMCIEHUA. AJaBur.
OcHoBanue. Pa3zsépuyTas popma 3anucu uucna. [lepeBoa B A€CATUUHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

PumMmckas cucrema cCuucieHusl.

JBonuHas cucrema cuncienus. [lepeBon nensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHUCTEMY CUMCIEHMSA. BocbMepuuHas cuCTEMa CUHCIICHHUS.
[TepeBon uncen n3 BOCbMEPUYHONW CUCTEMBI B JBOUYHYIO U IECITUYHYIO CUCTEMBI U
obpatHo. IllectHammarepuunas cucteMa cuucieHus. IlepeBox uyucen wu3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYID H JECATHUYHYIO
CUCTEMBI U 0OpATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMeHTbl MATEeMAaTHYECKOM JIOTUKHU

Jlornueckue BbICKa3biBaHUs. Jlornueckne 3HAYEHUS  BBICKA3bIBAHMI.
DOneMeHTapHble W COCTaBHBIE BBICKA3bIBaHUs. JlorMueckue omnepauuu: «um»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHUE), «UIN» (IU3BIOHKIMS, JOTHYECKOEe
CIIOXKEHUE), «He» (Jloruueckoe oTpuiianue). [IpuopureT JOTHUYECKHX OIepariui.
OrnpenesnieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3bIiBaHWM. Jlornueckue
BbIpakeHus. [lpaBuia 3amucu jormdeckux BoipakeHui. I[loctpoenue Ttabmuiy
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlormueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAHME

HNcnosiHuTE M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUU

[lonarne anroputma. MCHoOmHUTENW alIropuTMOB. AJNTOPUTM Kak IUIaH
YIIPaBJICHUS UCIIOJIHUTEJIEM.

CaoiictBa anropurma. CriocoObl 3aMCH aaropuTMa (CI0BECHBIHN, B BUIE OJI0K-
CXEMBbI, IpOrpamMma).

AJropuTMUYECKHE KOHCTPYKUMH. KOHCTpyKUHUs «clieioBaHue». JIMHEHBIMI
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEYyCMOTPETh 3aBUCUMOCTDh MOCJIEAOBATEIIbHOCTU BBITIOJHAEMBIX JIEUCTBUM OT
MCXOJHBIX JAaHHBIX.

KoHCTpyKIusi «BETBJICHUE»: TOJIHAsI W HemoJiHas ¢Gopmbl. BeimosHeHne u
HEBBINOJHEHUE YCIIOBHS (MCTUHHOCTH W JIO)KHOCTH BbICKasbiBaHus). [IpocTeie u
COCTaBHBIE YCIIOBHSI.



KOHCTpYKIMSL «IIOBTOPEHMS»: LUKIbBI C 3aJaHHBIM YHCIIOM ITOBTOPEHHM, C
YCJIOBUEM BBITIOJIHEHNUS], C IEPEMEHHOMN LIUKJIA.

PazpaboTtka s HopmManbHOTO HMCHOJHUTENS aIrOpPUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yJbTaTy TMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUN JIJIs1 yIIPABICHUS
(GbOopMaIbHBIMI HMCTIOTHUTEISIMU, TakuMu Kak PoOort, Uepemamka, YepTExHUK.
BrllloNIHEHHE AITOPUTMOB BpPYYHYIO M Ha Kommbiorepe. CHHTaKCHYECKHE U
jgoruyeckue omuOku. OTKa3bl.

S3BIK IPpOrpaMMHpPOBAHUS

A3pik nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIkonbHbIit
AnroputmMudeckuid A3bIK).

CucreMa npOrpaMMHpPOBAHUSA: PENAKTOP TEKCTAa IIPOTrpaMM, TPAHCIATOD,
OTJIAYHK.

[lepemennasi: tum, ums, 3HadeHue. Llenple, BENIECTBEHHbIE U CHMBOJIBHBIC
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUA U MOPSIOK HUX
BbIUMcieHns. Onepanuu ¢ LeJIbIMA YUCIaMU: [EJIOYUCIEHHOE IEJIEHUE, OCTaTOK OT
JIEIICHUS.

Berenenus. CocraBHble yClOBUS (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
U3Y4aeMOM SI3bIKE TpOorpaMMupoBanus). HaxoxxaeHue MUHUMyMa 1 MaKCUMyMa U3
JIBYX, TPEX W YEThIpEX uyucen. PenieHue KBaApaTHOrO YpPaBHEHHUSA, HUMEIOLIETO
BEILECTBEHHBIEC KOPHH.

JuanoroBas oTJIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, POCMOTP
3HAYCHUH BEMYMH, OTIaJ0YHbIN BBIBOJ], BBIOOP TOUKU OCTAHOBA.

[ukn c¢ ycnoBueMm. Anroput™ EBKiMIa sl HaX0XKAEHHUS HAWOONBILETO
oOLIero JeiauTens ABYX HATypallbHbIX uHcelsl. PazOueHue 3amucu HaTypajibHOro
4uCiia B MO3MIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{nKn ¢ mepeMeHHOM. AITOPUTMBI IPOBEPKHU AETUMOCTH OJHOTO LIEJIOT0 YUCIIA
Ha Jpyroe, IpOBEPKU HATyPaJIbHOTO YUCIa Ha IPOCTOTY.

OO0paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBoabHas 00paboTka cTpoK. [1oACUET YaCTOTHI MOSIBICHUSI CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm s 06pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB

OnpeneneHne BO3MOXKHBIX PE3yJbTAaTOB pPadOTHl aJrOpPUTMA MpPU JAAHHOM
MHO>XECTBE BXOJHBIX JIaHHBIX, OIPENEJIECHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
NPUBOJSIINX K JAHHOMY PE3yJbTaTy.

9 KITIACC



Hugposass rpaMOTHOCTH

I'io0anbHas cerb UHTEpHET M cTpaTeruu 0e30MacCHOrO NMOBeAeHUs B Heil

['mo6anbHas cere MuTepuer. [P-aapeca y3noB. CereBoe XpaHEHHE AAHHBIX.
MeTobl UHIMBUIYAIBHOTO U KOJUIEKTUBHOIO pa3MEIIeHUsI HOBOM HH(OpMaIuu B
WNurtepHere. bonbiive naHHble (MHTEPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COITMAJILHBIX CETeH).

[Tonsitue 00 wMHGOPMAMOHHON 0€30MacHOCTU. YTPO3bl MHPOPMAITMOHHOM
Oe3omacHoCTU TpH paboTe B riao0aIbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHoil ayTeHTHUKAIMK. 3alUTa JUYHOM HHOpManuu B
HNurtepnere. bezonacuwie crpaterun noseneHus B WurepHere. [Ipenynpexaenue
BOBJICUEHHUS] B JIECTPYKTHUBHBIE M KPHUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTH
(knOepOyIUTMHT, PUIIUHT U APYTUe (POPMBI).

PaGora B nHpOPMAIITHOHHOM MPOCTPAHCTBE

Bune! nesrenpHocTn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CepBUCHI (MOYTOBas Ciyk0a, BHJIEO-KOH(EPEHU-CBA3b U JIPYrue), CIpPaBOYHbIE
CIIy OBl (KapThl, paCIMCaHUs U IPYTHE), IOUCKOBBIE CITYKObI, CITyKObI OOHOBJIEHUS
IPOrpaMMHOr0 obOecreueHus M Apyrue ciaykObl. CepBHUCHI TOCYJapCTBEHHBIX
yciyr. OOnauHble XpaHuiuiia AaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU
JTOKyMeHTOB (oHnaitH-oducel). [IporpammHoe obecniedeHue Kak BeO-CEpBUC:
OHJIAfHOBBIE TEKCTOBBIE U IPAPUUECKUE PENAKTOPBI, CPEIBI Pa3pabOTKH MTPOrpamM.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/ O3HAHUS

Monens. 3anaum, pemaeMble ¢ NOMOLIbI0 MojenrpoBanus. Kiaccupukauuu
Mojenel. MarepuanbHbie (HaTypHbIe) U MHPOpMalMOHHBIE MoieTu. HerpephiBHbBIE
U AuckpeTHele mojenu. Mmutanmonnsie monenu. Mrpossie Mopenu. OreHka
aJIeKBATHOCTU MOJIENTU MOJIETIUPYEMOMY OOBEKTY U LIEJISIM MOJEIUPOBAHMUS.

Tabnuunble mogenu. Tabaua kak NpeacTaBlIeHUE OTHOIICHHUS.

ba3sl mansbix. OTOOp B Tabmuue CTPOK, YAOBIETBOPSIOLIMX 3alaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pedpo, myTsh. OpHUEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHbBIC
rpadsl. Jnuna (Bec) peOpa. BecoBas marpuua rpada. JnmHa mytd mexay
BepmmHamu rpada. [louck omrumanbHoro mytu B rpade. HauanpHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Bruncnenue
KOJIMYECTBA IMMyTeW B HAIIPABJICHHOM alIMKIMYECKOM rpade.

Hepeso. Kopenn, BepiuHa (y3en), TucT, peopo (ayra) aepesa. Beicota nepera.
[Tomgnepeso. [Ipumeps! ucmonas3oBanus aepeBbeB. [lepebop BapuaHTOB ¢ TOMOIIIHIO
JepeBa.

[TonsTie MaTeMaTHYeCKOM MOJAENM. 3aJayd, pellaeMble C IOMOIIbIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOI0) MoAenupoBaHus. OTIMuue MaTeMaTUYECKON



MOJIEIM OT HATYPHOM MOJEIM M OT CJIOBECHOro (JIMTEPATypHOTO) OIMHUCAHUS
00BEKTA.

OTanbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: MOCTAHOBKA 3a/Jaud, MOCTPOCHUE
MaTeMaTUYECKOW MOJENIH, MPOrpaMMHasl peanu3alusi, TECTUPOBAHUE, TPOBEACHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AaHAIU3 €r0 Pe3yJIbTaTOB, YTOUHEHHUE MO/JIEIIH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Pa3pa0oTka ajiropuTMOB M IPOrpamMm

Pazbuenue 3amaun Ha noazagaud. CocTaBieHHE aITOPUTMOB M IIPOTPAMM C
WCIIOJIb30BAaHUEM BETBJIICHUM, LHMKIOB M BCIOMOTATENIbHBIX AJITOPUTMOB IS
yOpaBJICHUsT UCTIONHUTENIeM PoOOT wiu APpyrMMH HCIIOTHUTENSIMH, TaKUMH Kak
UYepenamika, YepTEKHUK U JPYTUMH.

Tabnuunbie BeMUUUHbl (MaccuBbl). OqHOMEpHbIE MaccuBbl. CoCTaBiICHUE U
OTJIaJIKa POrPaMM, PEATU3YIOIIUX TUIIOBBIE AITOPUTMBI 0OPaOOTKH OJJTHOMEPHBIX
YHUCJIOBBIX MAaCCHUBOB, Ha OJTHOM U3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackansw, Java, C#, [lIkoapHbINH AITOpUTMHUYECKUN S3BIK): 3aI0JTHEHUE YHUCIOBOTO
MaccuBa CIy4yalHbIMU YHCJIaMH, B COOTBETCTBUU C (HOPMYJION WM MyTEM BBOJIA
YHCEJ, HAaXOXKJICHUE CYMMBI 3JIEMEHTOB MACCHBA, JIMHEWHBIM IMOWCK 3aJaHHOTO
3HAYEHUS B MACCUBE, IOJICUET 3JIEMEHTOB MACCUBA, YAOBJIETBOPSIOINX 3aJaHHOMY
YCJIOBHUIO, HAXOXXJICHHWE€ MHUHHUMAJIBHOTO (MaKCHUMAaJIbHOTO) D3JIEMEHTa MacCHBa.
CopTupoBka MaccHBa.

O6paboTka MOTOKA JAHHBIX: BBIYMCIECHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHMAJIBHOTO W MAaKCHUMAJbHOTO 3HAYCHHS DJIEMEHTOB
MOCJIEA0BATEIbHOCTH, YIOBIETBOPSIOLIUX 3aJAHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. O6patHas cBs3b. [logyueHue curanoB ot HUGPOBBIX
JaTYUKOB (KacaHWsi, pAcCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCITIOJIb30BAHUSI PUHIIUIIA OOPATHOM CBSI3U B CUCTEMAX YIIPABJICHHS TEXHHUYECKUMU
YCTPONCTBAMH C MOMOIIBIO JATYUKOB, B TOM YHUCJIE B pOOOTOTEXHHKE.

[IpumMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHCTEME, CBapoOyYHasi JIMHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE
yIpaBJIeHUE OTOIJICHUEM J0Ma, aBTOHOMHAsI CUCTEMa yIpaBJIeHUs TPAHCTIOPTHHIM
CPEACTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHbIE TAOJIUIBI

[Tonsatue 00 MEKTPOHHBIX TaOUIaX. TUIBI JaHHBIX B STYEHKaX DJIEKTPOHHOM
tabnuipl. PenaktupoBanne u hopmaTupoBanue Tabauil. Bctpoennsie GyHKImMu s
MOWCKa MAaKCUMyMa, MHHUMyMa, CYMMbI U CpeaHero apudMeTHYecKoro.
CopTupoBKka [aHHBIX B BbIIEIGHHOM Juamna3oHe. [locTtpoenwe aumarpamm



(rucTtorpamMma, KpyroBas JAuarpamMma, TOYeudHas auarpamma). Bpeibop Tumna
JUarpaMMBbl.

[IpeoOpazoBanue hopmys npu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
CMEIIaHHas ajipecanus.

VY cnoBHBIC BEIUUCIIECHUS B 3JIEKTPOHHBIX Tabuax. CyMMHUpPOBaHUE U TTOICUET
3HAQYCHUM, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OoibIIMX HAOOPOB
TaHHBIX. YHCTIEHHOE MOJICIMPOBAHHE B SJICKTPOHHBIX TaOIHUIIAX.

NudopmannoHHbIe TEXHOJOTUN B COBPEMEHHOM 001IeCTBE

Ponb nHpOpMAIIMOHHBIX TEXHOJIOTHM B Pa3BUTUU YKOHOMHUKH MHPA, CTPAHBI,
peruona. OTKpbITbIe 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBsa3annbie ¢ HOOPMATUKON U UHOOPMALIMOHHBIMU TEXHOJOTUSIMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBLIUK, APXUTEKTOP MIPOrPAaMMHOI0 0OECIEUEHUs, CTIELUATIHCT [0 aHAIU3Y
JaHHBIX, CHCTEMHBIA aAMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

Nzyuyenne wuHbOpMAaTHKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HaIpaBJICHO HA JOCTHKEHHE OOYYAIOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJIEPKaHMs yUEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh Ha pEIICHUE 3a/ady
BOCIIMUTAHUS, PAa3BUTHUSI U COLMAIM3ANMM OOYUYaIONIMXCS CPEICTBAMU Y4E€OHOTO
npeaMera.

B pesynpraTte usydyeHus MHGOPMATHKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayT copMuUpoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAYCHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOr0 O00IlIeCTBa, BIAJCHUE JOCTOBEPHOW HH(MOpMAIUER O MepenoBbIX
MHUPOBBIX W OTEYCCTBEHHBIX JIOCTHKCHHSIX B 00JIacTH HWHPOPMATHKHA U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O
udpoBoi TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpHEHTalls Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CUTYaIlUIX HPAaBCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y TIOCTYTIKH APYTHX JIFOJIEH C MMO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEJACTBUN TIOCTYIKOB, AaKTHUBHOE HEMPUITHE aCOIMAIbHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBJICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICGHUH B KOJIJICKTUBE, B TOM UMCJIE B COIIMAIIBLHBIX COOOIIECTBAaX, COOJIIOICHHUE
npaBuiI 0€30MTaCHOCTH, B TOM YKCJIE HABBIKOB 0€30MMaCHOT0 TTOBEJCHUSI B HHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JEATECIHPHOCTH IIPH BBITTOJTHESHUN
y4eOHBIX, MMO3HABATEIbHBIX 3aJ]lay, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B IpOIecce ITOM y4eOHOU AesATEeTbHOCTH,
TOTOBHOCTh OIICHUBATh CBOE MOBE/ICHNUE U MOCTYIKA CBOUX TOBAPUINEH C TIO3UITUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYTIKOB;

4) HeHHOCTel HAYYHOI' O MIO3HAHMSA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX MpEACTaBiIeHU 00 uHbOpMaILNH,
UH(OPMAITMOHHBIX mporeccax u UH(OPMAITMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U OOIIECTBEHHOM



MPAKTUKHU U COCTABJISIIOIIMX 0a30BYI0 OCHOBY JUJISl [IOHMMAaHHUS CYIIHOCTH HAy4YHOH
KApTUHBI MUPA;

UHTEpEC K OOYYEHHMIO M MO3HAHWUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BbIOOPY HAaNpaBICHHOCTH U
ypOBHS 00yuY€HUs B JAJbHEHIIEM;

OBJIQJICHUE OCHOBHBIMU HAaBBIKAMH HCCIIEOBATENBCKON JEATEIBHOCTH,
YCTaHOBKA HA OCMBICICHUE ONBITA, HAONIOJACHUN, TMOCTYNKOB W CTpEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKCHMSI HHIMBHIYAJIbHOIO MW KOJUIEKTUBHOIO
0J1aronoyuus;

c(pOpMUPOBAHHOCTh MH(POPMALMOHHON KyJIbTYpbl, B TOM YHCJI€ HAaBBIKOB
CaMOCTOATENBHON paldOThl ¢ y4EeOHBIMM TEKCTaMH, CIPABOYHOM JIMTEPATypOH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DOPMALMOHHBIX TEXHOJOTUH, a TaKKE YMEHUS
CaMOCTOSITEJILHO OIpPENEATh LIeJIU CBOEr0 00yUYeHHs, CTaBUTh U (POPMYJIUPOBATH
Juisl ceOsl HOBBIE 33/7aud B yu€0e W I03HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHHE LIEHHOCTH KM3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO,
YCTaHOBKAa Ha 37J0pOBBIA 00pa3 ’KW3HM, B TOM YHCJIE M 3a CYET OCBOEHUS U
coOuroieHrs TpeboBaHui 0e30IacHON 3KCILTyaTalluu CPpeACTB HUHPOPMAILIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpeC K MpPaKTUYECKOMY H3y4YeHHIO mpodeccuit u Tpyna B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOM,
IPOrpaMMHUPOBAHUEM U HHQPOPMAIIMOHHBIMM TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAHHBIA BBIOOp W  MOCTPOECHHWE HWHIUBUIYAIbHOW  TPaeKTOPHUH
00pa30BaHMsI ¥ JKUZHEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTpEOHOCTEH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pelieHusi, B TOM YHCIE€ C YYETOM BO3MOXKHOCTEH HWH(DOPMALUMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) apanTanuu o0yuyaruerocss K U3MEHsIIOIMMCH YCJIOBHSIM COLUMAIBHOM
U IPUPOJAHOM Cpeabl:

OCBOCHHME OOYyYalOUIMMHUCS COLMAIIBHOTO OIbITAa, OCHOBHBIX COILIMAJIbHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH MEATEIbHOCTH BO3pAcTa, HOPM M IPaBHII
OOIIECTBEHHOTO NOBeIeHNUs, (OPM COLMAILHOM JKU3HU B IPYyINax U COOOIIECTBAX,

B TOM YMCJI€ CYIIECTBYIOIIHUX B BUPTYAJIbHOM IIPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJ/IBTATDBI



MeTtanpeameTHble pe3yJabTaTbl OCBOCHMS MPOTpamMMbl MO UHGOpPMATUKE
OTPaXalOT  OBJAJCHHE  YHHUBEPCAIbHBIMH  y4e€OHBIMH  JIEHCTBUSIMU  —
ITIO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

yMEHUE ONpEeNeNsaTh TMOHATHUS, CO37aBaTh OO0OOIICHUS, YCTaHABJIMBAThH
aHaJIOT MU, KIIACCU(PUITUPOBATH, CAMOCTOSITENIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH
JUIsL KJaccu(ukanuy, yCTaHaBIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYXJICHUS, IeJIaTh YMO3AaKIIOUCHUs (MHAYKTUBHBIC, EyKTUBHBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO03/1aBaTh, MPUMEHSATh U MPEeoOpa3oBbIBATH 3HAKU U CHUMBOJIBI,
MOJICNIA U CXEMBI JUIsI pEIIeHUs] yUeOHBIX U TO3HABATENIbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpAaTh COCOO pelieHus y4eOHOW 3a1auu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

dbopMyIUpOBaTH BOIMPOCH, (UKCHUPYIOIIKME Pa3pblB MEXIY pealbHbIM U
JKeaTeJIbHbIM COCTOSIHUEM CUTyalllud, 00bEKTa, U CAMOCTOSITEIbHO yCTaHABINBATh
MCKOMOE U JIAaHHOE;

OIICHMBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHUS;

MPOTHO3UPOBATh BO3MOYKHOE JAJIbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TaKXKE BBIIBUTATh
MPEANO0JIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora c nundopmanueii:

BBISIBIIATH JeUIUT WHOOPMAIIUHU, TaHHBIX, HEOOXOAMMBIX IJisi PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

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

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUIOB U (DOPM MIPEACTABIICHHUS;

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

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATENBHO;

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



KoMMyHuKaTHBHBIE YHUBeEPCcAJbHbIE YueOHbIEe 1eiiCTBUSA

Oo0enue:

COTIOCTABJISITh CBOM CYXKJICHHS C CYKACHUSMH JAPYTUX YYACTHUKOB JUAJora,
OOHapy>KUBaTh Pa3IMYUE U CXOJCTBO MO3UIIUIA;

nyOJMYHO MPEACTABIATh PE3YJbTAThl BHIMOJIHEHHOTO OMbITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHUS C YYETOM 3amad
MPE3EHTAllMM U OCOOCHHOCTEW ayAUTOPUU M B COOTBETCTBUU C HUM COCTABIISITH
YCTHBIE U MMUCbMEHHBIE TEKCTHI C UCTOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUATIOB.

CoBMmecTHasI 1eITEJIBHOCTD (COTPYIHUYECTBO):

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl MPU PEIICHUM KOHKPETHOM NpoOJeMbl, B TOM YHUCIE MPU CO3JAaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOW MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ NOCTHKEHUIO: PacipeaeisiTh PO, JOTOBApUBATHCS, 00CYKIaTh
MIPOIIECC U PE3YIBTAT COBMECTHOUM paOOTHI;

BBHITIOJIHATh CBOIO 4YacTh PaboThl ¢ WMHMOpMaiued win UHPOPMAIMOHHBIM
MPOAYKTOM, IOCTUTasi Ka4eCTBEHHOIO pPE3yjbTaTa MO CBOEMY HANpPaBICHUIO U
KOOPAMHUPYS CBOU ACHUCTBUS C APYTUMHU YiICHAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B OO HHPOPMAITMOHHBIN TPOIYKT MO
KPUTEPHUSIM, CAMOCTOSITENIbHO C(POPMYIIUPOBAHHBIM yUaCTHUKAMH B3aUMOICHCTBHUS;

CpaBHUBATh pe3yjbTaThl C HMCXOAHOW 3a7adyeil M BKIAJ KaKIOTO WICHA
KOMaHJIbI B JIOCTMDKCHHE PE3yJIbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe ] TPYIIION.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusanus:

BBISBJISITh B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsiX MpoOJieMbl, TpeOyrolue
pEeLIeHHUS;

OpPUEHTUPOBAThCA B PA3IMYHBIX MOJAXOJAX K MPHUHATUIO PEUICHUUN
(MHIMBUAYaTBFHOE MPUHATHE PEIICHUM, IPUHATHAE PEIICHUH B TPYTIIIE);

CaMOCTOATENILHO COCTaBJIATh aJTOPUTM pEUIeHUs 3a7aud (WM ero 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOH 3ajjauu ¢ Y4ETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh MpeJjiaraéMble BapUaAHTHI
pELICHUN;

COCTaBISAITh IUIAH JEUCTBUN (IJIaH pealu3alid HAMEUEHHOro ajropurMa
peuieHus ), KOppeKTUPOBATH MPEIJIOKEHHBIN alITOPUTM € YUETOM MOITYYEHHS] HOBBIX
3HAHMUI 00 U3y4aeMOM OOBEKTE;



Jenath BBIOOP B YCIOBUSAX MPOTUBOPEYMBOM wWHpoOpManmuu # OpaTh
OTBETCTBEHHOCTb 32 PEILCHHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIMU U PEDIICKCUU;

JIaBaTh OLICHKY CUTYallUH W MPEJIaraTh IJIaH €€ N3MEHEHHUS;

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

OOBSCHATh  MPUYMHBI  JOCTUXKEHUS  (HEIOCTHXKEHHS])  PEe3ysbTaToB
MH(OPMAIMOHHON JI€ATEeIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh O3UTUBHOE B MIPOU3OLIEAIICH CUTyaIUK;

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

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

IMOUMOHAIbHBINA HHTEJJIEKT:

CTaBUTh C€OS1 HA MECTO JPYroro 4ejioBeKa, IOHUMATh MOTUBBI U HAMEPEHUS
JPYyTOro.

IlpunsiTue ceds U APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMUPOBATHh BCE BOKPYT JAAXKE B YCIOBUSIX
OTKPBITOTO A0CTYyTA K JII0OBIM 00bEMaM UH(POPMALIMH.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce y oOyyaromerocs OyayT c(opMHUpOBaHbBI
CJIEYIOIINE YMEHHUS:

MOSICHSITH HAa TIPUMEPAX CMBICT MOHATUN «HHPOPMALIHS, «MHPOPMAITUOHHBIH
nporecc», «obpaboTka uHGOPMAIUN», «XpaHEHUE HHQPOpPMAIUNY, «Iepeaadya
uH(pOpMaUnY;

KOIUPOBAaTh ¥ JICKOJAWPOBATH COOOIIEHUS 110 3aJaHHBIM IIpaBUJIaM,
JIEMOHCTPUPOBATH TOHUMAHUE OCHOBHBIX MPUHITUIIOB KOJAUPOBAaHUS MH(DOpMaIUn
Pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayinuo);

CpaBHUBATh JUIMHBI COOOIIEHWH, 3alMMCaHHBIX B pa3JIMYHBIX andaBUTax,
OTIEpUpPOBaTh CIWHHUIIAMH H3MEpPEHHUS WHGOPMAIIMOHHOTO 00bEMa M CKOPOCTH
nepeaaun JaHHbIX;

OIICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, TPaPUUIECKUX, 3BYKOBBIX
daiinoB u Buaeodaityios;

MPUBOJNUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHUS U Tepeaadd
nH(OpMAaIUH, CPaBHUBATh UX KOJIMYECTBEHHBIE XapaKTEPUCTHKH,

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



MOJTy4aTh U UCHOIB30BaTh MH(OPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (IpOLECCOp, ONEpaTUBHAS MaMSTh,
JOJICOBPEMEHHAs aMsTh, yCTPOICTBA BBOJA-BbIBO/A);

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

OPUEHTHPOBATHCSI B HEPAPXUUECKON CTPYKType (ailioBOoi CHUCTEMBbI
(3amuceIBaTh ToJHOEe WMA (haiinma (kaTtayora), mMyTh K ¢aimy (karajory) TIo
UMEIOLIEMYCSl ONMCAHMIO (PalIoBOM CTPYKTYpPhl HEKOTOPOTO MH(POPMAILMOHHOTO
HOCHUTEJIS);

paborath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIONIb30BaHUEM Tpadudeckoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepemeniarb, NepeuMEeHOBBIBaTh, YIaIsATh U apXWBHUPOBATh (ailibl U KaTajorw,
UCITI0JIB30BaTh aHTUBHUPYCHYIO IIPOTPaMMY;

IIPENCTABIATh PE3YJBTATHI CBOEU ACATENBHOCTH B BUJIE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3ECHTALIUN;

uckatb nHpopmanuio B MIHTEpHETE (B TOM YHMCIE, MO KIFOYEBBIM CIOBaM, IO
U300pAKEHHIO), KPUTUYECKH OTHOCUTHCS K HaWJIEHHON MH(OpMaluu, 0CO3HABAs
OMaCHOCTh JUIsI JIMYHOCTM U OOLIeCTBAa pacHpOCTPAaHEHUs BPEIOHOCHOM
uH(pOpMaIlK, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeCOB BEO-PECYPCOB;

UCIT0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

cobmoaate TpeOoBaHUs 0e30MacHON HKCIUTyaTallid TEXHUYECKHX CpPEICTB
UHPOPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COONI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI WH(OPMAIMOHHOW OSTUKM W TIpaBa TpH padoTe C
NPUWIOKEHUSIMU Ha JIOOBIX ycTpoilcTBax W B MHTepHeTe, BbIOMpaTh Oe30IacHbIe
CTpaTEeruu NOBEACHUS B CETH;

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

K konumy oOyuenuss B 8 kiacce y oOydaromierocss OyayT c(opMupoBaHbI
CJEYIOIINE YMEHHUS:

MOSICHATH Ha PUMEPAX PA3TUUHS MEK]TY TO3UIIUOHHBIMU U HETIO3ULIMOHHBIMH
CHCTEMaMH CUHCJICHUS,;

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

PaCKphIBaTh CMBICI TIOHSTHUH «BBICKA3bIBAHUEY», <JIOTUYECKAs OMEpaliusy,
«JIOTHYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTMYECKUE BBIPAKEHHUS C HCIOJIB30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM U OTPUIIAHUSI, OMPEACTATh MCTUHHOCTH JIOTUYECKHUX BBIPAKEHUM,



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

PACKpbIBaTh CMBICH MOHATUN «UCIOTHUTEIbLY», «aJTOPUTM», «IIPOrpamMMma,
MOHUMAs PA3HUILY MEXK]Ty YHOTpPEOJIIEHUEM 3TUX TEPMUHOB B OOBIJICHHOW pEYH U B
nHpopmaTHke;

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

COCTaBJIISATh, BBINIOJIHATh BPYYHYIO U Ha KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI
C UCTOJIb30BAHUEM BETBIICHUI U IUKJIOB ISl YIIPABIICHUS UCIIOJIHUTENSIMU, TAKUMHU
kak PoboT, Uepenarika, UepT&xHUK;

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

UCIIOJIB30BATh IIPU Pa3pabOTKe MPOrpaMM JIOTUUECKHUE 3HAUCHHUS, OTIepaIluu 1
BBIPAKEHUS C HUMU;

aHaJM3UPOBATh MPEJIOKEHHBIC AITOPUTMBI, B TOM YKCJIC ONPEIEIATh, KaK1e
pEe3yJbTaThl BO3MOXKHBI IPU 3aJaHHOM MHOECTBE UCXO/IHBIX 3HAYCHUH;

CO3[1aBaTh W  OTJAXUBaTh MPOTpaMMbl HAa OJHOM U3  SI3BIKOB
nporpammupoBanust  (Python, C++, [Ilackans, Java, C#, IlkonbHbIi
AnropuTMudecKuil S3bIK), peanu3yIolUe HECI0XKHBIE alrOpUTMbl O00pabOTKU
YUCJIOBBIX J@HHBIX C HCMOJIb30BAHMEM IIMKJIOB W BETBJICHUH, B TOM YHUCIIEC
peanu3yronye TpoBEPKY AETUMOCTH OAHOTO LEJIOr0 YUCia Ha JpYroe, MpoBEpKY
HATypaJbHOTO YKCIIa HA IPOCTOTY, BbIICNIEHUS U(P U3 HATYPAIBHOTO YUCIIA.

K koHumy oOyuenus B 9 kiacce y oOydaromierocss OyayT c(opMupoOBaHbI
CJIEIyIOLIME YMEHMUS:

pa30buBaTh 3aJayd Ha MOJ3aJauyd, COCTAaBIISITh, BBHINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HCIOJIB30BAHMEM BETBIEHUM, LIUKIOB U
BCIIOMOT'aTEJIbHBIX AJITOPUTMOB ISl YOPABJICHHS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTExXHUK;

COCTABJISITh U OTJAXXHUBATh IIPOTrPaMMBI, PEANTU3YIOLIIUE TUIIOBBIE AJITOPUTMBI
OOpaOOTKM YHUCIOBBIX TOCJIEIOBATEIbHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (TOMCK MAaKCUMYMOB, MUHUMYMOB, CyMMbI UJIU KOJIMYECTBA JIIEMEHTOB C
3aJIaHHBIMU CBOWCTBAMM) Ha OJIHOM U3 s3bIKOB mporpammupoBanus (Python, C++,
ITackanb, Java, C#, llIkonbHbIH ANTOpUTMUYECKUN S3bIK);

pacKphIBaTh CMBICI MOHATHNA «MOJENb», «MOAECIUPOBAHUEY», OMNPEIAECIATH
BUJbI MOJIEJIEH, OLIEHWBATh aJEKBATHOCTh MOJIEIN MOJAEITUPYEMOMY OOBEKTY U
HEISIM MOJIETUPOBAHMS;

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



BbIOHpaTh CIIOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C MOCTABICHHON
3ajavyeil  (Tabmmibl, CXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3YaJIM3al[MH YUCIOBBIX JaHHBIX, B TOM YHUCIIE C BBIICJICHUEM JUana30Ha Ta0IULIbI
Y YIIOPSAAOYMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TAOIUIIAX POPMYJIIBI JIs1 PAcuETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTndyeckux (yHKUUH (CyMMHPOBAHHE U
N0JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(PMETHIECKOE,
HOUCK MAaKCHMaJIbHOIO U MUHUMAJILHOTO 3HaYEHUSI ), a0COIFOTHOM, OTHOCUTEIILHOM,
CMEILIaHHOU aJpeCalny;

UCITIOJIB30BaTh JJIEKTPOHHBIE TAOJIMIBI JUISI YMCIEHHOTO MOJEIMPOBAHMS B
IPOCTHIX 33Ja4ax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh  COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE CEpPBUCHI, OOJIAYHBbIE XpAHWIMILA JaHHBIX, OHJIAHH-
nporpamMmbl  (TEKCTOBBIE M TIpaUUeCKUe pPEIaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOM ¥ MOBCEHEBHOM JIEITEIHHOCTH;

OPUBOJUTH TPUMEPBl HCIOJI30BAHUA T'E€OMH(MOPMALIMOHHBIX CEPBHUCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYTr, 0Opa3oBaTelbHBIX cepBUCOB MHTepHeTa B
y4eOHOM ¥ MOBCEHEBHOU JIEITEIHLHOCTH;

UCITI0JIb30BAaTh Pa3JIMYHBIE CPEJICTBA 3aIUTHI OT BPELOHOCHOTO MTPOTrPaMMHOTO
o0ecrniedeHus, 3alUIIaTh IEPCOHATBHYI0 HHPOPMAIUIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTyTa U €ro NocjielCTBUN (pa3rialleHusi, HOJMEHbI, YTPaThl JAHHBIX) C YUYETOM
OCHOBHBIX  TE€XHOJIOTMYECKMX W  COLHMAIBHO-IICUXOJOTMYECKUX  aCHEKTOB
UCIOJb30BaHusl ceTtu MHTepHeT (ceTeBasi aHOHMMHOCTh, LHM(POBOM cClies,
ayTEHTUYHOCTh CyOBEKTOB U PECYPCOB, OMTACHOCTh BPEOHOCHOTO KO/IA);

pacro3HaBaTh MOMBITKU U MPEAYyNPExXAaTh BOBICUEHHE ce0sl U OKPYKaIOIIUX
B JECTPYKTHUBHbIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM 4YHCIIE
KHOepOYJUIUHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne n/m P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. liIndpoBasi rpaMOTHOCTD
L1 Kommbrorep — yHHBEpCcaabHOE YCTPOMCTBO 5 bubnuorexa [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646¢
bu6mmoreka [IOK
1.2 II 4
POTPaMMEL I AGHHBIE https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.3 K 2
OMIBIOTEPHBIC CoTH https://m.edsoo.ru/7f41646¢
Uroro no pazaeny 8
Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus u unpopManmoHHbie 5 bubnnoreka [JOK
' MPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 [IpencraBnenue opma 9
PEAICTaBIICHHE MH(pOpMALHH https://m.edsoo.ru/7{41646¢
Hroro no pazneny 11
Pa3zpnen 3. UndopmannoHHbIe TEXHOJIOTUHA
bu6mmorexa [IOK
3.1 T 6 1
CHCTOBHIC OKYMEHTH https://m.edsoo.ru/7f41646¢
b K
3.2 KomnbsrotepHas rpaduka 4 nommorexa O

https://m.edsoo.ru/7f41646¢



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

bubmuoreka [JOK

33 My IETHME HTHbIE NIPE3CHTALIHN 3 https://m.edsoo.ru/7f41646e
Hroro no pazneny 13
PesepBHOE Bpems 2 ‘
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
bubnunorexka LIOK
1.1 6 1
CHCTEMEI CHICTCHIT https://m.edsoo.ru/7f418516
1.2 DJIEMEHThI MaTEMATUYECKOM JIOTUKH 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3nen 2. AnroputMbl 1 IPOrpaMMHUPOBaHUeE
21 HcrionHuTenu U aaropuTMsl. 10 1 bubmmnoreka HOK
' ANTOPUTMHUYECKNE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bubmmoreka IIOK
2.2 s
3PIK TPOTPaMMHIPOBAHIA 9 https://m.edsoo.ru/7f418516
bu6mmoteka IIOK
2.3 A 2
FIEUTHS aIrOpHTMOB https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBLIEE 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

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. ludpoBasi rpamoTHOCTH
11 I'moGanbHas cetb UHTEpHET U cTpaTerun 3 bubnuorexa [JOK
' 0€30MacHOro MOBEAEHHS B HEM https://m.edsoo.ru/7f41a7d0
12 Pa6ota B nndopmanmoHHomM 3 bubnnoreka [JOK
' IIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
bu6nmoreka [JOK
2.1 MoaenupoBaHUE KaK METO/ ITO3HAHUS 8 1
ACITHP A https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 3. AiropuT™Mbl M IPOrpaMMHUpPOBaHue
bu6nmoreka [JOK
3.1 Pa3pabotka anro 0 orpa 6 1
pabOTIa alrOpHTMOB H HpOTpaMM https://m.edsoo.ru/7f41a7d0
bu6nmoreka [JOK
3.2 v 2
TpaBJIeHHe https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmanmoHHbie TEXHOJIOTUH
4.1 DNIeKTPOHHBIE TaOTUIIBI 10 bubmnorexa LIOK

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

WndpopmanmoHHbIE TEXHOJIOTUHU B

bubmuoreka [JOK

4.2 1
COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Konrpoabnbsie IIpakTHyeckue Aara unpposeIe
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
Komnbrorep — yHuBepcanbHOE
BBIYMCIIUTEIIHOE YCTPOMCTBO,
1 paboraromiee 1mo mporpamme. 1 https://m.edso0.ru/9555711b
TexHuka 0€30MacCHOCTH | MTPaBHUIIA
paboThl Ha KOMIIBIOTEPE
Hcropust u cOBpeMeHHbIE
2 TEHJICHIUHU PA3BUTHUS 1 https://m.eds00.ru/3b534398
KOMIIBIOTEPOB
[TporpammMHoe oOecrieueHue
3 koMnibroTepa. [IpaBoBas oxpana 1 https://m.eds00.ru/96971{72
MporpamMM U JaHHBIX
4 Paiinbt 1 HaHKHV' Ocrosrre 1 https://m.edsoo.ru/1de772b9
ormepaiuu ¢ (aitnamMu 1 nmankamu
ApxuBanust JaHHBIX.
5 Hcnonp3oBanue mporpaMmm- 1 https://m.edsoo.ru/Secl1fd4
apXUBaTOPOB
6 Kowrbiotepiibie BHpYCE! i 1 https://m.edsoo.ru/ccee7d94
AHTHUBHUPYCHBIE MPOTPAMMBI
7 Kowmrtslorepiibie cetit. Tlonck 1 https://m.edsoo.ru/bd41cc3f

uHpopmanuu B cety MHTepHET



https://m.edsoo.ru/9555711b
https://m.edsoo.ru/3b534398
https://m.edsoo.ru/96971f72
https://m.edsoo.ru/1de772b9
https://m.edsoo.ru/5ec11fd4
https://m.edsoo.ru/ccee7d94
https://m.edsoo.ru/bd41cc3f

CepBuCHI HHTEPHET-
KOMMYHUKalUd. CeTeBOM 3TUKET.

UHPOPMALIMOHHOTO 00BEMa

8 https://m.eds00.ru/8b66c819
Crpateruu 6e301macHoro
noBeneHus B IHTepHere

9 Nudopmanus u nanapie https://m.edsoo.ru/7cd31a57

10 HupopmaiinoHHbIe TPOIeCcCh https://m.edsoo.ru/f94ddaf8
PazHoOOpasue sS3bIKOB U

11 andaButoB. EcTecTBeHHbBIE 1 https://m.edsoo.ru/7299fccc
dbopManbHbIe SI3bIKU
JIBon4HEI andaBwur.

12 [Ipeo6paszoBanue 1106010 https://m.edsoo.ru/a2832874
anaBuTa K TBOMIHOMY
[IpencraBnenue n1aHHBIX B

13 KOMIIBIOTEPE KaK TEKCTOB B https://m.edsoo.ru/38e421e6
JIBOMYHOM alihaBUTE
Ennnunel usmepenus

14 uH(pOpPMAIIUU U CKOPOCTHU https://m.edsoo.ru/e333efcl
nepeaavn JaHHbIX
KonnpoBanne TekCTOB.

15 PaBHOMEpHBIE U HEPABHOMEPHBIE https://m.edsoo.ru/52518314
KOJIbI

16 Jlexomuposanue C(306m?HHH' https://m.edsoo.ru/f4f5bble
WNudpopmannoHHblii 00BEM TEKCTa

17 Ludposoe npeacrasiiere https://m.eds00.1u/26397436
HETPEPHIBHBIX JTAHHBIX

18 Kogupoarme uaeta. Onierka https://m.edsoo.ru/3be3e8c6



https://m.edsoo.ru/8b66c8f9
https://m.edsoo.ru/7cd31a57
https://m.edsoo.ru/f94ddaf8
https://m.edsoo.ru/7299fccc
https://m.edsoo.ru/a2832874
https://m.edsoo.ru/38e421e6
https://m.edsoo.ru/e333efc1
https://m.edsoo.ru/52518314
https://m.edsoo.ru/f4f5bb1e
https://m.edsoo.ru/26397436
https://m.edsoo.ru/3be3e8c6

rpaduuecKux NaHHBIX IS
pacTpoBOro U300paKeHuUs

19 KoaupoBaHnue 3Byka https://m.edsoo.ru/3161211f
PesepBHblii ypok «KoHTpoiabHast

20 pabora o Teme "[IpencraBnenue https://m.edso00.1ru/42112695
uHpopmaruu'"y
TekcToBbIE JOKYMEHTBI, UX BBOJ U

21 pEIaKTUPOBAHUE B TEKCTOBOM https://m.edsoo.ru/a2b9fSac
nporeccope

22 POpMATHPOBAIHE TEKCTOBBIX https://m.edsoo.ru/9cf9fca9
JIOKYMEHTOB

23 Hapametput CTpaniiis!. CIHCKH 1 https://m.edsoo.ru/fa3a5b93
TaOJIULIBI
BcTaBka HETEKCTOBBIX 0OBEKTOB B

24 https://m.edsoo.ru/a4a59312
TEKCTOBBIE JOKYMEHTBI
HHuTtennexkTyanbHbIe BO3MOKHOCTH

25 COBPEMEHHBIX CUCTEM 00pabOTKH https://m.eds00.ru/5924{79f
TEKCTOB
O06o0011eHre U cucTeMaTH3alus

26 3HaHui o Teme « TekcToBbie https://m.edsoo.ru/c8769e53
JIOKYMEHTBD)

27 I'paguueckui penaxTop. https://m.edsoo.ru/2ce67ef9
PactpoBbie pucyHku

28 Oniepaui pelaKTHpOBAHHS https://m.edsoo.ru/a79b63al
rpaguIecKkux 0OBEKTOB

29 Bekrophas rpaduxa https://m.edsoo.ru/7af63e71

30 Obobienne H cHCTeMATHIALH https://m.edsoo.ru/dd5f7¢c46

3HAHUH 10 TeMe ((KOMHLIOTepHaH



https://m.edsoo.ru/3161211f
https://m.edsoo.ru/42112695
https://m.edsoo.ru/a2b9f5ac
https://m.edsoo.ru/9cf9fca9
https://m.edsoo.ru/fa3a5b93
https://m.edsoo.ru/a4a593f2
https://m.edsoo.ru/5924f79f
https://m.edsoo.ru/c8769e53
https://m.edsoo.ru/2ce67ef9
https://m.edsoo.ru/a79b63a1
https://m.edsoo.ru/7af63e71
https://m.edsoo.ru/dd5f7c46

rpacdukay». [IpoBepounas padora /
Bcepoccuiickas mpoBepoyHas
pabora

31

PesepBueiit ypok. O600mIcHNE U
CUCTEeMAaTH3aIHsI 3HAHWH /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/8e4771d7

32

33

34

[ToaroroBka MyJabTUMEIUHHBIX
IIPE3CHTALNN

JlobGaBneHue Ha craiiyg
ayJIMOBU3YaJIbHBIX JaHHBIX,
aAHUMAIIMK U TUIIEPCCHIIOK

O000I11IeHNE U CUCTEMATU3ALUS
3HAHHUH 10 TEME
«MynpTUMEIUITHBIE
MIPE3ECHTALINI

https://m.edsoo.ru/da6841ec

https://m.edsoo.ru/9f4d7d7¢

https://m.edsoo.ru/fd842b17

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



https://m.edsoo.ru/8e4771d7
https://m.edsoo.ru/da6841ec
https://m.edsoo.ru/9f4d7d7c
https://m.edsoo.ru/fd842b17

8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl

Heno3unnoHHble U MO3UIIMOHHBIE

1 H H 1 https://m.edso0.ru/448462c2
CUCTEMBI CUMCIICHUS

2 Pa3zBepuyTas ¢popma 3anucu gucia 1 https://m.edsoo.ru/6ftbe84a
JIBoM4Has cucTeMa CUMCIICHUS.

3 ApudmeTnieckue onepaiy B 1 https://m.edsoo.ru/8al1816ed
IBOMYHON CUCTEME CUUCIIEHUS

4 BocbmepuuHas cucteMa CYMCICHUS 1 https://m.edsoo.ru/837272d8
IMlecTHagmaTepudHas CHCTEMA

5 Auatep 1 https://m.edsoo.ru/67aa9142
CUHCIIEHUS
O000I1IIeHNE U CUCTEMATHU3AIHS

6 3HaHuN 110 TeMe «CHUCTEMBI 1 https://m.edsoo.ru/3d317a7a
CUHCIICHUS

7 Jlornueckue BBICKa3bIBAaHUS 1 https://m.edsoo.ru/becedbibe
Jlornueckue onepamun «uy», «uJIm»,

8 patl 1 https://m.edsoo.ru/9c58145f
«HE»
OmnpeneneHue UCTUHHOCTH

9 peA 1 https://m.edsoo.ru/cb87f238
COCTaBHOI'O BBICKA3bIBAHU

10 TaGmuIbl UICTUHHOCTH 1 https://m.edsoo.ru/4fd9be4b

11 Jlornueckue >1eMeHTEI 1 https://m.edsoo.ru/2a83649b
KonTpomnpHas pabota mo Teme

12 «IJIEMEHTEI MATEMATHYECKON 1 1 https://m.edsoo.ru/3d54d753

JIOTUKHN»



https://m.edsoo.ru/448462c2
https://m.edsoo.ru/6ffbe84a
https://m.edsoo.ru/8a1816ed
https://m.edsoo.ru/837272d8
https://m.edsoo.ru/67aa9142
https://m.edsoo.ru/3d317a7a
https://m.edsoo.ru/bce4bfbc
https://m.edsoo.ru/9c58145f
https://m.edsoo.ru/cb87f238
https://m.edsoo.ru/4fd9be4b
https://m.edsoo.ru/2a83649b
https://m.edsoo.ru/3d54d753

13

ITonsiTue anropurma.
HcnonauTenu anropuTMoB

https://m.edsoo0.ru/59641465

14

15

16

Cgoticta anroputma. Crioco0Obt
3aIMCH aJIrOpUTMa

AnropuTMHUUYecKast KOHCTPYKITUS
«caenoBanuey. JINHeHHbBIN
AITOPUTM

Anr OPUTMHYCCKAA KOHCTPYKIHA
«BCTBJICHHUC) . IIOJIHAA U HCIIOJIHAaA

dbopmbl

https://m.edsoo.ru/3d41a61d

https://m.edsoo.ru/7b6b4db4

https://m.edsoo.ru/7fcald9b

17

AnroputMuyeckas KOHCTPYKIUS
IIOBTOPEHHUE»

https://m.edsoo.ru/5b233a98

18

19

20

21

dopmanabHOE UCIIOTHEHHUE
anropuTMa

Pa3zpaboTka HECTIOKHBIX
QITOPUTMOB C UCMOJIb30BAHUEM
IIUKIIOB JIJIS1 YIIPaBJICHUS
dbopManbHBIMU UCTIOTHUTEISIMU

PazpaboTka HECIOKHBIX
QITOPUTMOB C UCIIOJIb30BaHUEM
[IUKIIOB U BETBICHUH JIJIs1
ynpaBieHus: GopMaTbHBIMU
UCTIOTHUTEISIMU

Brmonnenue AJITOPUTMOB

https://m.edsoo.ru/ef392934

https://m.edsoo.ru/465e¢5587

https://m.edsoo.ru/4bba437f

https://m.edsoo.ru/5636¢76d

22

O00011eHNEe U CUCTEMATU3ALIS
3HaHWH 110 TeMe «VICIToOTHUTENN 1
AITOPUTMBI. AITOPUTMUYECKUE
KOHCTPYKITUW

https://m.edsoo.ru/9dae68fa



https://m.edsoo.ru/5964f465
https://m.edsoo.ru/3d41a61d
https://m.edsoo.ru/7b6b4db4
https://m.edsoo.ru/7fca1d9b
https://m.edsoo.ru/5b233a98
https://m.edsoo.ru/ef392934
https://m.edsoo.ru/465e5587
https://m.edsoo.ru/4bba437f
https://m.edsoo.ru/5636c76d
https://m.edsoo.ru/9dae68fa

SI3BIK MpOrpaMMHUpPOBAHUS.

23 1 https://m.eds00.ru/5973396b
Cucrema nporpaMMUpOBaHUs
24 Hepemennbie. Oneparop 1 https://m.edsoo.ru/d9381381
MIPUCBaNBaHUS
25 HporpamMHpOBAHHE THHCHHbIX 1 https://m.edsoo.ru/77bbelde
AITOPUTMOB
26 Paspabora nporpau, 1 https://m.edsoo.ru/e63e896f
COJIeprKalIiX OIepaTop BETBICHUS
27 JwnanmoroBast oTiiazKa nporpamm 1 https://m.edsoo.ru/e92ff7ae
28 Hukn ¢ ycnoBuem 1 https://m.edsoo.ru/ec615d6f
29 uxn ¢ mepeMeHHoOn 1 https://m.edsoo.ru/fe38e57e
30 O6paboTka CUMBOJIBHBIX JTAHHBIX 1 https://m.edsoo.ru/5266de87
O06o00mIeHne U cucTeMaTU3aIHs
3HAaHUM MO Teme «S3bIK
31 HpOTPaMMHPOBAHI 1 https://m.edsoo.ru/a91ec522
[TpoBepounas pabota /
Bcepoccuiickas npoBepoyHas
pabota
PeseprubIil ypok. O60011eHNE U
cucTeMaTu3anus 3HaHUM 1 yMEHUN
32 1o Kypcy nuHpopmatuku 8 kiacca / 1 https://m.edsoo.ru/12195a38
Bcepoccuiickas npoBepoyHas
pabora
Amnanuz anroputMmoB. Onipesenenne
33 BOSMOJKHBIX PE3YJILTATOB PaGOTEL 1 https://m.edsoo.ru/4cdaf5e9

AJIropuTMa 1npu 3alaHHOM
MHOX>KCECTBC BXOAHBIX JaHHBIX



https://m.edsoo.ru/5973396b
https://m.edsoo.ru/d9381381
https://m.edsoo.ru/77bbe1de
https://m.edsoo.ru/e63e896f
https://m.edsoo.ru/e92ff7ae
https://m.edsoo.ru/ec615d6f
https://m.edsoo.ru/fe38e57e
https://m.edsoo.ru/5266de87
https://m.edsoo.ru/a91ec522
https://m.edsoo.ru/12195a38
https://m.edsoo.ru/4cdaf5e9

AHanu3 anroputmoB. OrpeneneHue
34 BO3MOJXKHBIX BXOIHBIX JTaHHBIX,
NPUBO/IINX K TAHHOMY

pe3yJsbTary

https://m.edsoo.ru/f5331eb8

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34



https://m.edsoo.ru/f5331eb8

9 KUIIACC

KosaunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbi

I'mo6anbnas cetb MuTepuer. IP-

1 P 1 https://m.edsoo.ru/4a94b722
azpeca y310B. bonbiive 1aHHble

2 NudopmanmonHas 6€301macHOCTb 1 https://m.edsoo.ru/4e935cff
Vet nonsaTust 00
UH(POPMALIMOHHON O€30MIaCHOCTH

3 MIPH CO3JIaHUU KOMIUIEKCHBIX 1 https://m.edsoo.ru/c4a524c9
UH(POPMALMOHHBIX 00BEKTOB B
BH/JI€ BEO-CTPAHUI]
Buns nesteapHOCTH B CeTH

4 AR 1 https://m.edsoo.ru/dba2b69b
Hurteprer
OO0avHbIe TEXHOJIOTHH.

5 Hcnons3oBanue oHnaitH-oduca 1 https://m.edsoo.ru/97¢11d92
TSt pa3paboTKu JOKYMEHTOB
O000111eHNe U CUCTEMATU3 AL
3HaHUH 1o TeMaM «I mobabHas
ceTb MIHTEpHET U cTpareruu

6 P P . 1 https://m.edsoo.ru/85b56d2f
0€301acHOTO TTOBEACHUS B HE»,
«Pabora B nH(popMarmoHHOM
MIPOCTPAHCTBE»
Mojenu 1 MOJIeTUpOBAHUE.

7 A ACTAP . 1 https://m.edsoo.ru/ddfce6b2
Knaccudukanuu mozgeneit

8 Tabauunbie MOACTH 1 https://m.edsoo.ru/6ba987c1



https://m.edsoo.ru/4a94b722
https://m.edsoo.ru/4e935cff
https://m.edsoo.ru/c4a524c9
https://m.edsoo.ru/dba2b69b
https://m.edsoo.ru/97e11d92
https://m.edsoo.ru/85b56d2f
https://m.edsoo.ru/ddfce6b2
https://m.edsoo.ru/6ba987c1

Pa3zpaboTka ogHOTAOMMYHON Oa3bI
naHHbIX. CocTaBJIEHUE 3alIPOCOB K
0a3e MaHHBIX

https://m.edsoo.ru/448ba484

10

I'pad. Becoras marpuiia rpada.
JlnvHa myTH MeXy BEpIIMHAMU
rpada. BeraucieHue KoauiecTna
IyTel B HAIIPaBICHHOM
AIMKIIMYECKOM rpade

https://m.edsoo.ru/21c96617

11

12

Hepego. [Tepebop BapraHTOB ¢
MIOMOIIIBIO IepeBa

Maremaruueckoe MOICIUPOBAHUC

https://m.edsoo.ru/8e8{t419

https://m.edsoo.ru/6eeba8d2

13

OTanbl KOMIIBIOTEPHOTO
MOJICJINPOBAHUS

https://m.edsoo.ru/abcb54cb

14

O0o001IeHe U CHCTeMAaTH3AINS
3HaHuii. KonTposbHas paboTa no
Teme «MoJieTMpoBaHUE KaK METOT
TIO3HAHUSD)

https://m.edsoo.ru/4c2be69f

15

Pa30uenue 3amaum Ha mo/3a/1a4u.
CocraBieHue alropuTMoB U
MPOTPaAMM C UCITOIb30BaHUEM
BETBJICHUHU, ITUKIIOB U
BCIIOMOTATEIbHBIX AJITOPUTMOB

https://m.edsoo.ru/c8f73794

16

17

OI[HOMCpHBIe MacCCHUBbI

Tumossle anropuT™Mbl 00pabOTKH
MacCHUBOB

https://m.edsoo.ru/f8flea7b

https://m.eds00.ru/f99f898d

18
19

CopTtupoBka MaccuBa

O0paboTka MoTOKa JaHHBIX

https://m.edsoo.ru/171{c9b5
https://m.edsoo.ru/3562436a



https://m.edsoo.ru/448ba484
https://m.edsoo.ru/21c96617
https://m.edsoo.ru/8e8ff4f9
https://m.edsoo.ru/6eeba8d2
https://m.edsoo.ru/abcb54cb
https://m.edsoo.ru/4c2be69f
https://m.edsoo.ru/c8f73794
https://m.edsoo.ru/f8f1ea7b
https://m.edsoo.ru/f99f898d
https://m.edsoo.ru/171fc9b5
https://m.edsoo.ru/3562436a

O06001IeHNEe U CHCTeMAaTH3aIINS
sHaHuil. KonTponpHas padora 1o

20 https://m.edsoo.ru/f493aa92
TeMe «Pa3paboTka anropuTMOB U
IporpamMmm»
Vapasnenune. Curnan. O6parHas

21 p p https://m.edsoo.ru/a6f3 1 fcf
CBS3b

22 PoGotusupoBaHHbIC CHCTEMBI https://m.edsoo.ru/1e3972da
DIIeKTpOHHBIE TaOIUIIBI. THITBI

23 JIAaHHBIX B SIYEMKAX AJIEKTPOHHOU https://m.edsoo.ru/tbc18124
TaOJIULIBI
Pena OBaHUE

24 HAKTHPOBAHMIE 1 https://m.edsoo.ru/32a251e5
dbopMaTupoBaHUE TAOIHII
Bcerpoennbie pyHKIMH U1 TOMCKA

25 MaKCUMyMa, MUHUMYMa, CYMMBbI U https://m.edsoo.ru/b795a8d8
CpemHero apupmMeTHIeCKOro
CoptupoBka 1 (GUIbTPaIHL

26 pTHP ¢ patt https://m.edsoo.ru/f2¢72¢e72
JNAHHBIX B BBIIEJIECHHOM JUAIla30HE
[TocTpoenne nuarpamm u

27 rpauKoOB B 3JIEKTPOHHBIX https://m.edsoo.ru/45df7d52
TabauIax
OTtHOCHUTENLHAA, A0COIIOTHA

28 THOCHTCIbHAA JOTHAA 1 https://m.edsoo.ru/4d8bd457
CMeIIaHHas ajapecarus
VY cII0BHBIE BBIYUCIECHUS B

29 https://m.edsoo.ru/681eb3c3
DIIEKTPOHHBIX TAOIUIIAX
O0paboTka 00IpINX HAOOPOB

30 p P https://m.edsoo.ru/f3716fdf
AHHBIX
YucneHnoe MOAEIIMPOBAHAE

31 HCIICHHOE MOAICITHPOBATIHE B https://m.edsoo.ru/ffb4418a

AJIEKTPOHHBIX TaOJIHIIaX



https://m.edsoo.ru/f493aa92
https://m.edsoo.ru/a6f31fcf
https://m.edsoo.ru/1e3972da
https://m.edsoo.ru/fbc18124
https://m.edsoo.ru/32a251e5
https://m.edsoo.ru/b795a8d8
https://m.edsoo.ru/f2c72e72
https://m.edsoo.ru/45df7d52
https://m.edsoo.ru/4d8bd457
https://m.edsoo.ru/681eb3c3
https://m.edsoo.ru/f3716fdf
https://m.edsoo.ru/ffb4418a
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O00011IeHNE U CUCTEMATHU3AIHS
3HAHUU MO TeMe « DIEKTPOHHbIE
TaOJIULIBI»

https://m.edsoo.ru/6f7e6¢14

33

Posb uHpOpMALIMOHHBIX
TEXHOJIOTMI B Pa3BUTHUH
HKOHOMHKH MHUPA, CTPAHBI,
peruoHa

https://m.edsoo.ru/f4cab6b52
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PesepBHeiit ypok. O000mIICHNE 1
cucreMarusanus. FItorosoe
MIOBTOPCHHE

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

https://m.edsoo.ru/d7699619



https://m.edsoo.ru/6f7e6c14
https://m.edsoo.ru/f4ca6b52
https://m.edsoo.ru/d7699619

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

1.1

1.2

IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHHA
ITo Teme «IludpoBas rpaMOTHOCTHY
[ToscHaTh  Ha  mpuUMepax  CMBICA  IOHATUH  «UHpOpPMALUN,
«uH(OPMAIIMOHHBIN Tporiecc», «00paboTka HWHPOPMALUNY, «XpAaHEHUE
uHpopMaLUny, «Iepegada HHGpOoOpMaLum»
[TpuBOANTE HpHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUS U Mepeladu

nH(pOpMaLi1, CPAaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

1.3

[Tonmyyate u  HcHonb30BaThb  MHPOPMALMI0O O  XapaKTEPUCTHKAX
HEPCOHATIBHOIO KOMIIBIOTEPA M €ro OCHOBHBIX 3JIEMEHTax (Ipoleccop,

OorncpaTuBHasA NaMsATb, JOJITOBPCMCHHA IaMATh, YCTpOI\/JICTBa BBOI[a-BI)IBOZ[a)

1.4

COOTHOCHTH XAPaKTCPHUCTUKKU KOMIIBKOTCpA C 3aaa4aMu, pClIacMbIMU C €TI0

IIOMOIIBIO

1.5

1.6

OpHECHTHPOBATBCSI B HEPAPXHUECKON CTPyKType (DalijioBOM CHCTEMBI
(3anuceIBaTh MoHOE UMs (aiina (katanora), myTh K (aiimy (karajory) mo
AMEIOIIEMYCSI OIHMCAHUIO (haiinoBoit CTPYKTYPBI HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIIS)

PaGotate ¢ (¢ailioBoif cucCTeMOW MEpCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHuEM Trpaduueckoro uHTepdelica: co3gaBaTh (KOMHUPOBATS,
nepemMeniaTb, NEPEeUMEHOBBIBATh, YAAISATh W apXUBUPOBaTh (ailibl U

KaTaJjoru, UCI0JIb30BaTh aHTUBUPYCHYIO POTrpamMmy)

1.7

Hckatps napopmanuio B MIHTEepHETE (B TOM YMCIIE IO KJIIOUEBBIM CIIOBaM, 1O
U300pakeHHI0), KPUTUYECKH OTHOCHUTHCS K HaWIeHHON HHdOpMaIuH,
OCO3HaBaTh ONACHOCTb JJI JIMYHOCTH M OOILIECTBA PaCHpOCTPAHEHUS
BPEIOHOCHON ~ MH(pOpMaIMK, B TOM YHUCIE O3KCTPEMHUCTCKOTO U

TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHUMaTh CTPYKTYPY aApecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBpPCMCHHBIC CEPBHUCHI I/IHTepHCT-KOMMYHI/IKaI_II/Iﬁ




Cobmtonate TpeOoBaHUsI O€30MacCHON AKCIUTyaTallul TEXHHUUECKUX CPENICTB

I/IH(l)OpMaHI/IOHHI)IX H KOMMYHHUKAlIMOHHBIX TCXHOHOFHﬁ, CO6J'IIOI[aTI) CeTeBOM

1.10 3THKeT, 0a30BbIe HOPMBI MH(OPMAIIMOHHON 3TUKM M MpaBa Ipu padboTe ¢
NPWIOKEHUSMU Ha JIIOOBIX YycTpodcTBax U B MHTepHere, BBHIOMpATH
0e30IacHbIC CTPATETUH TIOBEJICHUS B CETU
[IpumeHsiTh  MeTOIbI MPO(HMIAKTUKA HETaTUBHOTO BIMSHHUS —CPEICTB

1.11 WH(POPMAITMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH Ha 3/0pPOBbE
MOJIb30BaTENS

2 [To Teme «TeopeTnueckne OCHOBBI MHPOPMATUKI
KomupoBaTe © JeKoAMpPOBATH COOOIICHHS IO 3a/JaHHBIM IPaBUIIAM,

2.1 JEMOHCTPUPOBATh IOHMMAHHE OCHOBHBIX MPUHIUIIOB KOJAUPOBAHUS
uH(pOpMaLUU PA3INYHON IPUPO/IbI (TEKCTOBOM, rpauuecKoit, ayino-)
CpaBHUBATh UIMHBI COOOINCHWH, 3allMCAaHHBIX B PA3IMYHBIX anQaBUTaX,

2.2 ONEpPHPOBATh EIWHUIIAMH H3MEpeHHss WH(POPMALMOHHOTO 00BEMa U
CKOPOCTH Tepeaayu JaHHbIX

53 OueHuBaTh M CpaBHUBATh pa3Mepbl TEKCTOBBIX, I'paUUYECKUX, 3BYKOBBIX

' ¢aiinoB u Buaeodaiiion
3 [To Teme «MHPOPMAITOHHBIC TEXHOJIOTHI)
11 [IpeacTaBisTh pe3yabTaThl CBOCH ACSITEIBHOCTU B BUI€ CTPYKTYPHUPOBAHHBIX
' WJUTFOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUNHBIX TIPE3ECHTALIUI
8 KJIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 [To Teme «Teopernueckre OCHOBBI HH(DOPMATHKI
. [TosicHaATh HA  TpUMEpax  pa3Iuuusg MEXAYy  TO3UIIMOHHBIMA |
. HETMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS
3anuchiBaTh M cpaBHUBATh lenble yuciaa or 0 mo 1024 B pa3znumyHbIX

1.2 TO3UITMOHHBIX CUCTEMaX CUUCIICHHS (C OCHOBaHMSAMHU 2, 8, 16), BBIIOIHATD
apudMeTHYECKHE OTnepaIuy HaJ HUMHU

13 PackppIiBaTh CMBICT TOHATHA «BBICKA3BIBAHHE, (JIOTHMUYECKAs OIepaIusy,

JIOTUYCCKOC BBIPAXKCHHUCH




1.4

2.1

2.2

3anuceIBaTh JIOTHYECKHE BbBIpAKCHUA C HCIOJB30BAHUCM [IU3BIOHKIIHHU,
KOHBIOHKIMKM W  OTpULAHHA, OIPEACTIATh HNCTHUHHOCTHL JIOTHYCCKHX
BLIpa)KeHHfI, €CJIM HU3BCCTHbI 3HAYCHHA HMCTHHHOCTH BXOIAHNIMX B HETO

MEPEMEHHBIX, CTPOUTH TaOJIULIBI HCTUHHOCTHU JUIS JJOTUYECKUX BhIPAKEHUM
[To TemMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE)

PackppiBaTh CMBICT NOHATHH «HCIOJIHUTEND), «AITOPUTM», «IIpOrpamMma,
MOHMMAsT Pa3HHUILy MEXIY YIOTpeOJICHHEM ITUX TEPMHHOB B OObBIIEHHOMN

peud u B uHGOpMaTUKE

OnuceIBaTh AJITOpUTM PCIICHUA 3aJdadr pa3indHbIMU CHOCO6aMI/I, B TOM

YHUCIIE B BUIIE OJIOK-CXEMBI

2.3

24

COCTaBJISITI), BBITIOJIHATH BPYYHYIO 1 HA KOMIIBIOTEPE HECIOKHBIC AJITOPHUTMBI
C MCIIOJIb30BaHUEM BETBJICHHUH U HUKIJIOB UISA YIPABJICHUA UCIIOJHUTCIISAMU
Hcmonp30BaTh KOHCTAHTHI U MNEPCMCHHBIC Pa3JIMYHBIX THIIOB (LII/ICJ'IOBI)IX,

JJOTM4YCCKUX, CI/IMBOJ'IBHBIX), a TakKKC COACpKAIHUC HX BbIPAXCHHA,

HCII0JIB30BAaTh OIICPATOP MPHCBAMBAHUA

2.5

2.6

2.7

Hcnonb3oBathk npu pa3paboTKe MporpamMm JOTHYECKUE 3HAYCHUS, OTICPALINU

H BBIPpAKCHUS C HUMH

AHaJ'II/I3I/IpOBaTb NpCAJIOKCHHBIC aJITOPUTMbI, B TOM YHCIIC OIIPCACIIATD,
KakKue pe3yJbTaTbl BO3MOKHBI IIPpU 3aAaHHOM MHOXKCCTBEC MCXOAHBIX

3HaYEeHUN

Co3maBaTh W OTJI@XUBATh MPOrpaMMbl Ha OJHOM U3  SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackanp, Java, C#, IlkonbHbIi
AnroputmMuueckuii  SI3pIK), pealu3yIollMe  HECIOXHBIE  AITOPUTMBI
00pabOTKM YMCIIOBBIX JIAHHBIX C WCIIOJIb30BAHUEM ITUKIIOB M BETBJICHUM, B
TOM YHCIIE PEATU3YIOIIHNE MPOBEPKY AETMMOCTH OJHOTO ILIEJIOTO 4YMciia Ha
JIpyroe, MPOBEPKY HATYypaJbHOTO YUCJIA HAa MPOCTOTY, BbIACICHUS HUDp U3

HATypaJIbHOT'O YHCJIa

9 KITIACCA

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

I[To Teme «{udposas rpaMOTHOCTH)




1.1

1.2

1.3

1.4

Hcnonp30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  UHCIE
KOMMYHHUKAI[IOHHBIE CEPBUCHI, OOJauHble XpAaHWIWIIA JAHHBIX, OHJIAIH-
IporpaMMbl (TEKCTOBBIE U IpadUuecKrue pPeJaKTOPbl, cpelbl pa3paboTKu) B

y4eOHOM 1 TTOBCEIHEBHOM JESITEIIBHOCTH

[IpuBoaUTH mHpHUMEpPHl HUCHOJIL30BAaHUS T'e€OUH(DOPMALMOHHBIX CEPBHCOB,
CEPBHCOB rOCYapCTBEHHBIX YCIIYT, 00pa30BaTeIbHBIX CepBUCOB VHTEpHETA

B y4eOHOH U TTOBCEAHEBHOM JCSITEIIBHOCTH

Hcnonb3oBarh  pa3iMyHblE  CPEACTBA  3allUThl  OT  BPEIOHOCHOIO
MPOrPaMMHOTO OOeCTeueHusl, 3alIMIIaTh ePCOHATLHYI0 UHPOPMAIUIO OT
HECaHKIMOHMPOBAHHOIO JIOCTYNla M €ro IMOCJIENCTBUIN (pa3rialleHus,
MOJAMEHBI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKUX U
COLIMAIbHO-TICUXOJIOTHYECKUX aCIEKTOB HCIOJIb30BaHUs ceThu HWHTepHeT
(cereBass aHOHUMHOCTH, LHU(POBOW Clel, AyTEHTUYHOCTh CYOBEKTOB H

pPeCypCOB, OIIACHOCTHL BPEAOHOCHOT'O KO,Z[a)

Pacrio3HaBaTh NOMBITKY M IPEAYIPEXKIAaTh BOBIECUEHUE CE0sl M OKPYIKAIOLINX
B JICCTPYKTUBHBIC W KPHUMHHAIBHBIE (DOPMBI CETEBOW aKTUBHOCTH (B TOM

qrciie KuOepOyJUTHHT, (PUILIUHT)

[To Teme «TeopeTnueckre OCHOBBI MHPOPMATUKI

2.1

PaCKpI)IBaTI) CMBICJT IIOHSATHUH «MOACIb», «MOACIUPOBAHHUC), ONPCACIATH
BUBI MOI[CJ'ICI\/’I, OLICHUBATHL aICKBATHOCTE MOACIIN MOACIIUPYEMOMY 06’LCKTy

" OeJIIM MOACTIUPOBAHUA

2.2

3.1

3.2

Ucnonb3oBarh rpadbl U JAepeBbs s MOJCITHPOBAHUSI CUCTEM CETEBOW H

UEePApPXUUECKOMN CTPYKTYpPBl, HAXOAUTh KpaTyaiuii myTs B rpade
I[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

Pa36uBath 3ala4i Ha IoA3aaavu, COCTAaBJIATH, BBIIIOJHATH BPYYHYKO U Ha
KOMITBIOTEPE HECIOKHBIC AJITOPUTMBI C UCITOJIb30BAHHUEM BCTBJ’ICHI/II\/JI, IIUKJIOB

" BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIA YIIPABJICHUA UCIIOJIHUTCIISIMU

CoCTaBIATh U OTJIAKUBATH MPOTPAMMBI, PEATU3YIOIINE THITOBBIE aJITOPUTMBI
00pabOTKM YHCIOBBIX MOCIEIOBATEILHOCTEH WM OJHOMEPHBIX UYHCIOBBIX
MacCHMBOB (TOMCK MaKCUMyMOB, MHHHUMYMOB, CyYMMbl WJIH KOJUYECTBa
DJIEMEHTOB C 3aJaHHBIMH  CBOMCTBaMH) Ha OJHOM U3  SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackamp, Java, C#, IkonbHbII

AnroputTMuYecKHii SI3BIK)

IIo Teme «I/IH(bOpMaL[I/IOHHLIC TCXHOJIOTHH»




4.1

Bri6upats ciocod mpencTaBiIeHus TaHHBIX B COOTBETCTBHH C ITOCTABICHHOM
3amaued (TaOauIbl, CXEMbI, TpauKH, AUArpaMMbI) C HCIIOJIh30BAaHUEM

COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH TaHHBIX

4.2

Hcnonb30BaTh SJEKTPOHHBIE TaOAMIBI Ui OOpabOTKM, aHanmM3a |
BU3YQJIU3aLUH YHUCIOBBIX JaHHBIX, B TOM YHCJIE C BBIICICHUEM JHMAIa30Ha

TAOIUIIBI M YIIOPSIOYUBAHUEM (COPTUPOBKOI) €0 3JIEMEHTOB

43

Co31aBath U MIPUMEHATH B AIEKTPOHHBIX TaOIHMIAX (GOPMYIIBI Al pacyEToB
C HCII0JIb30BAHUEM BCTPOCHHBIX apupmeTnuecKkux GyHKIuU (CyMMUPOBaHHE
M TOACYET 3HAYECHUM, OTBEYAKOIIMX 33JaHHOMY YCJIOBHUIO, CpEIIHEE
apudmeTnyecKoe, MOUCK MaKCHUMajJbHOTO W MHUHHUMAJIbHOTO 3HAYCHHUS),

a0COIIOTHOW, OTHOCUTENILHOM, CMEIIaHHOM aJipecaliuu

4.4

Hcmons30BaTh OJICKTPOHHBIC Ta6JII/IIII>I AJI1 YACJICHHOT'O MOACIIMPOBAHUSA B

IMPOCTBIX 3a/ladax U3 Pa3HbIX ITPCIAMCTHBIX obnacrei




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
1

1.1

IIpoBepsieMblii 31eMeHT COAEPKAHUSA

Hudposast rpaMOTHOCTH

Kommbrotep — yHUBEpcaabHOE BBIUMCIUTEILHOE YCTPOUCTBO, padoTarolee mno
nporpaMMe. THIIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOEHHBIE
KOMIIBIOTEPBI, CYNEpPKOMIbIOTEpbl. MoOunbHble ycTpoiicTBa. TexHuka

0€30MMacHOCTH U TIPpaBHJia padOTHI HA KOMITBIOTEPE

1.2

OcHoBHbIE KOMIIOHEHTHI KOMIIbIOTEpa U HX Ha3HaueHue. [Ipoueccop.
OnepaTuBHasE W JOJITOBPEMEHHAs MaMsTh. YCTPOMCTBAa BBOJIa M BHIBOJA.
CeHcopHBIi BBOJ, AATYUKHA MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOM

ayTeHTU(UKAINN

1.3

1.4

HcTopust pa3BUTHSI KOMIIBIOTEPOB U IIPOrpaMMHOro odecneuenus. [lokonenus
KOMIIBIOTEpOB.  COBpEMEHHBIE  TEHJIEHUUU  DPA3BUTUSA  KOMIIBIOTEPOB.
Cynepxomnbrotepsl. [Tapannenbhblie Berunciaenus. [lepcoHanbHbli KOMIBIOTED.
IIponieccop M ero XxapakTepUCTHKU (TAaKTOBas 4YacToTa, pa3psAHOCTD).
OneparuBHas namsaTh. JlonroBpeMeHHas maMsaTh. Y CTpOICTBa BBOJA U BHIBOAA.
OO0BEM XpaHHUMBIX JaHHBIX (ONEpaTHBHAS NMaMATh KOMIIBIOTEPA, KECTKUN JUCK
U TBEPAOTENbHBIA HAKOIUTENb, MIOCTOSIHHAS MaMsITh cMapT(oHa) U CKOPOCTh

AO0CTyIIa I pa3JIMYHbIX BUAOB HOCHUTENEH

[IporpamMmmHoe obecriedyeHre KommbioTepa. llpukiagHoe mporpammHoe
obecrieuenne.  CucremHoe  mporpammHoe — oOecnedueHue.  CHUCTEMBI
nporpamMMupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becrnaTHbie u

yCI0BHO-0ectiaTHbie porpaMMbl. CBOOOIHOE TPOTPAMMHOE 0OECTICUeHHE

1.5

@aitnel 1 nmanku (karajgoru). Tumsl daitnos. ColicTBa ¢ailioB. XapakTepHble
pasmepsl (haiIoB pazIMUHBIX TUIMOB (CTPAaHMIA TEKCTA, HJIEKTPOHHAS KHUTA,

¢dotorpadus, 3anuch NECHU, BUCOKIIUII, TOJTHOMETPAXKHBIN (PUITEM)

1.6

1.7

[Ipunnunsl noctpoenus (Qaitnossix cucreM. [lomHoe ums ¢aiina (mankw,
karanora). [1yTe k ¢aiuny (manke, karanory)

QaitnoBslil MeHepKep. Pabota ¢ aitnamu 1 nankamu (Katajaoramu): Co3gaHue,
KOIIMPOBaHUE, MepeMeleHne, IepeMMEeHOBaHNe U ylaneHue ¢aiyioB U Mmamnok

(xaranoros). [louck ¢aiaoB cpeacTBamMu OneparmOHHON CUCTEMBI

1.8

ApxuBanus 1aHHbIX. Mcrob30BaHne IporpaMM-apXruBaTOPOB




1.9

1.10

KomMIibroTepHbie BUPYCHI U IpYTUE BPEAOHOCHBIE porpammsl. IIporpammsl 11

3allIUTBI OT BUPYCOB

O06benHeHNE KOMIIBIOTEPOB B ceTh. CeTh HTEepHET. BeO-cTpanuiia, BeO-cairT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. Ilouckossie cuctemsl. I[lomck
nH(pOpMAalUK IO KIIOUEBBIM CJIOBaM M O H300pakeHuto. JloCTOBEpHOCTD

uHpopManuy, norydeHHol u3 Murepuera

1.11

CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHUKALUI

1.12

2.1

2.2
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CerteBoii 3THKET, 0230BBIC HOPMBI HH()OPMAIIMOHHOM STHKH U TIpaBa MpH padboTe

B cet MutepHet. CtpaTeruu 6e3omacHoro nosejaeHus B Miurepuere
Teoperuueckrne 0CHOBbI UHPOPMATUKHI

Wudopmanmss — OAHO W3 OCHOBHBIX IIOHATUH COBPEMEHHOW HAyKH.
WNudopmanus Kak cBeACHHUs, IPeAHA3HAYEHHBIE JJIs1 BOCIPUATHUS YEIOBEKOM, U
uHbopManMs Kak  JaHHBIe, KOTOpble MOTryT OBITb  00paboTaHbI

aBTOMaTHSI/IpOBaHHOﬁ CHCTEMOH

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTH OnucaHMsi HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOLIBIO IUCKPETHBIX JaHHbIX. IHpopManmoHHbie mpoeccsl —

IpouecCcChl, CBA3aHHbIC C XPAHCHUCM, npeo6pa30BaHHeM u nepez[aqeﬁ JaHHBIX

CumBon. Andasur. MomHocTs andasura. PasHooOpasue s13pIKOB U ali(haBUTOB.
EcrecTBennble 1 QopmanbHble S3bIKH. AJ(aBUT TEKCTOB HA PYCCKOM SI3BIKE.
JiBonunbIil andasut. KonmnuecTBo BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOMHAIIMIA)
(¢ukcupoBaHHOW aIUHBI B JaBoMYHOM andasurte. IIpeobpazoBanue mmo6oro
andasuTa K 1BOMYHOMY. KomnuecTBO pa3iaMyHbIX CI0B (PMKCMPOBAHHOMN JJTMHBI

B ajipaBUTE OMpPEIeIEHHON MOIITHOCTH

24

2.5

2.6

KonupoBanue cumBOIOB OAHOTO andaBUTa C TOMOIIBIO KOJIOBHIX CJIOB B
npyrom andasure, KoJoBas TabIUIA, TEKOIUPOBAHUE
JBonunblii kox. IlpeacTaBieHue OaHHBIX B KOMIIBIOTEpPE KAaK TEKCTOB B

JABOMYHOM aﬂ(baBI/ITe

NudopmannonHsiii 005EM TaHHBIX. BUT — MUHHMaTbHAS €AMHHIIA KOTUYECTBA

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

2.7

2.8

CkopocTh Tmepenayd JaHHbIX. EJWHUIBI CKOPOCTH TMepelayd JIaHHBIX.
Hckaxenue nHdopMauu npu nepeaaye
Koauposanue tekcroB. PaBHOMepHBbIl Koa. HepaBHOMepHBIH koa. Koguposka

ASCII. Bocemubutasie komupoBku. llomstue o xoampoBkax UNICODE.




JlekoaupoBaHue  COOOINEHHH €  HCIOJNb30BAHMEM  PaBHOMEPHOTO U

HepaBHOMepHOro koaa. UndopmannonHsiii 00bEM TeKkcTa

OO0miee mpexacraBieHUuE O HUPPOBOM IMPEACTABICHUH ayIHOBU3YAIbHBIX U

2.9 IpYyTUX HENpepbIBHBIX AaHHbIX. KonumpoBanue unBera. LlBeToBbie Mojmenu.
Mopens RGB. I'my6una xoguposanwus. [lanurpa
PactpoBoe m BekTOpHOE TpeacTaBieHue u300paxeHuid. Ilukcenb. OneHka
2.10 nHPOPMAIMOHHOTO 00BbEMAa  TpaHUUECKUX JaHHBIX JUII  pacTPOBOTO
n300pakeHUS
KoaupoBanue 3Byka. Pa3psaHocTs M yactota nuckperusanuu. KomudectBo
2.11 KaHanoB 3anucu. OIllEHKa KOJMYECTBEHHBIX I1apaMETpPOB, CBSA3aHHBIX C
MIpPE/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 NudopmaninoHHbIe TEXHOIOTUN
- TexkcToBble JOKYMEHTHI M HMX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHMIa, ad3aill,
' CTpOKa, CIIOBO, CUMBOJI)
19 TexkcToBBIE TpoLleCCOp — MHCTPYMEHT CO3JaHUs, pPEJaKTUPOBaHUS U
' dbopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBoioB. lpudr. Tunsl mpudron
13 (pybnensle, ¢ 3acedykamu, MoOHOIIMpUHHBIE). [lomyxkupHOe M KypcHBHOE
' Haueptanue. CBoicTBa a03aleB: TpaHUIBI, a03aI[HBIM OTCTYN, HMHTEPBA,
BbIpaBHUBaHUE. CTHIIeBOE (hOpMaTUPOBAHUE
14 CrtpykTypupoBaHue HHGOpMAIMM C TOMOUIbIO CHHCKOB M  TaOJuL.
' MHuoroypoBHeBble ciicku. JJoOaBneHne Tabnuil B TEKCTOBBIE JOKYMEHTBI
35 BceraBka n300pakeHHil B TEKCTOBbIE JOKYMEHThl. OOTekaHue M300pakeHui
' TEKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT AuarpaMm U Gopmy
16 [Tapametpsl cTpaHuIbl, HyMmepainus cTpaHull. JloOaBieHue B JIOKyMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka npaBonucanus. PacctaHoBKa mepeHoOcoB. 1'010cOBOI BBOJ TEKCTA.
3.7 Onruyeckoe pacrno3HaBaHue TEKCTA. KomnberoTepHsbrit MEepPEBO/I.
Hcnonb3oBanue cepBucoB cetu MHTepHET a1 00paboTKH TeKkcTa
38 3HaKOMCTBO € TpaUuUecKUMH peAakTopaMu. PacTpoBble  pHCYHKH.
' Hcnonp3oBanue rpadpuyeckux NPUMUTHBOB
> Oneparyu peIakTUPOBaHHS TpapUUeCKUX OOBEKTOB, B TOM YHCIE ITUPPOBBIX

¢dotorpadmii: n3MeHeHHe pasMepa, oOpes3ka, MOBOPOT, OTpakeHHe, pabora ¢




3.10

3.11

obnactssmMu (BBIJENICHHE, KOMMPOBAaHHUE, 3aJIMBKA IIBETOM), KOPPEKIUS IIBETa,
SIPKOCTH ¥l KOHTPACTHOCTH

Bekropras rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH
CpelICTBaMH TEKCTOBOT'O IMPOIECCOpa MM APYTHX Mporpamm (IIPHIIOKEHUN).
JloGaBiieHHE BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

[ToaroroBka MynabTUMEIUHHBIX TIpe3eHTanmid. Cnaia. JloOaBieHue Ha claij

TeKCTa 1 u300paxeHuit. Pabora ¢ HECKOIbKUMU CllaiilaMu

3.12

8 KVIACC

Kox

JloGaBieHue Ha cliaii] ayJMOBH3yalbHBIX TaHHBIX. AHUMaIWs. [ unepcchiiku

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

1.1

1.2

1.3

Teoperuueckue 0CHOBbI UHPOPMATUKHI

Heno3uumoHHble ¥ MO3UIMOHHBIE CUCTEMBI cunciieHus. AsidaBut. OCHOBaHHUE.
Pa3Bépuyras (opma 3anucu uncina. IlepeBog B AECATUUHYIO CUCTEMY YHCEl,

3alMMCAHHBIX B APYTUX CUCTCMAX CHHUCIICHUA
PumMmckas cuctema cuuciaeHus

JlBonyHas cuctema cumcieHus. IlepeBox mensix yucen B mpenenax ot 0 go
1024 B n1BOMYHYIO cUCTEMY cuHclieHUs. BocbMepuyHas cuctemMa CUUCIIECHUS.
IlepeBon umcen M3 BOCBMEPUYHOW CHCTEMBl B JBOMYHYI0 MU JIECATUYHYIO
cucrembl u oOpatHo. IllectHaguarepuynas cuctema cumciaeHus. [lepeBof
4lycesl U3 IIECTHAALATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPUUHYIO HU

ACCATUYHYIO CUCTCMbI U O6paTHO

1.4

Apudmerrueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

1.5

1.6

Jlornueckue  BbICKa3blBaHUsA. Jlormyeckue 3HAUYE€HUS  BBICKA3bIBAaHHI.
QHCMGHTapHI)IC M COCTaBHBIE BBICKa3pIBaHMA. Jlormdueckne Oncpalrin: «u»
(KOHBIOHKIUS, JIOTHYECKOE YMHOXKEHHUE), «HIN» (AM3BIOHKIHUSA, JOTHYECKOe
CIIO)KEHHE), «He» (Jlormueckoe oTpunanue). [Ipuopurer normueckux
onepauuii. OmnpeneneHre HCTUHHOCTH COCTaBHOTO BBICKAa3bIBaHUS IPU
HU3BCCTHBIX 3HAUCHUAX MHNCTHUHHOCTH BXOIANIUX B HETO J3JIEMCHTAPHBIX

BbICKa3bIBAaHUN

Jloruueckue BBIPAKCHUS. HpaBHna 3alliCl  JIOTUYCCKHX BBIpa)KGHI/Iﬁ .

[TocTpoenue TabauIl MICTUHHOCTH JIOTHYECKUX BBIPAKEHUH

1.7

Jlornueckue 3eMeHThI. 3HaKOMCTBO € JOTMYSCKHMU OCHOBAMU KOMITIBIOTEPA

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE




2.1

2.2

Ilonstue anropurMa. VcnoiaHuTenu aaropuTMoB. AJITOPUTM Kak IIJIaH
YIIPaBJICHUSA UCIIOJIHUTEIIEM

CgoiictBa anroput™a. CriocoObI 3amucH airopuT™Ma (CIIOBECHBIHN, B BUE OJIOK-

CXEMBI, [IPOrpaMma)

23
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2.5

2.6

2.7

2.8

AnroputMuueckre KoHCTpyKumH. KoHCTpykuusa «ciieqoBanue». JInHeWHbIN
anroput™M. OrpaHUYEHHOCTb JIMHEHHBIX AJITOPUTMOB: HEBO3MOXHOCTb
MPEyCMOTPETh 3aBUCUMOCTD MOCJIEIOBATEIBHOCTH BBINOJHIEMBIX JEHCTBHI

OT UCXOAHBIX JAHHBIX

KOHCT];)YKHI/IH «BETBJICHHUC) . IIOJIHAsd W HCEIIOJIHAas (bOpMBI. Brmmonnenue u
HCBBIITOJIHCHHUEC YCJIIOBHA (I/ICTI/IHHOCTB 1 JJOXXHOCTb BLICKaSBIBaHI/ISI). HpOCTLIC

1 COCTABHBIC YCJIOBUA

KOHCTpYKI_II/IH (IIOBTOPCHUC): LHUKJIbBI C 3aJaHHbIM YHCJIOM HOBTOpeHHﬁ, C

YCJIOBUEM BBIINIOJIHCHUA, C HepeMeHHOﬁ OUuKJIa

PazpabGotka ans (GopManbHOrO HUCHOJHUTENS aIrOpuUTMa, NPUBOJIAIIETO K
TpeOyeMoMy pe3yibTaTy NpH KOHKPETHBIX HMCXOAHBIX NaHHBIX. Pa3zpaborka
HECJIOXKHBIX aJTOPUTMOB C HCIOJB30BAHUEM LMKIOB M BETBICHUN I
yrnpaBieHus: (opManbHBIMA HCIOTHUTEISIMH. BBINOTHEHWE anropuTMOB

BPYUYHYIO U Ha KoMIlbloTepe. CUHTaKCHUYECKUe U Jornueckue omuoku. OTKa3bl
A3k mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIit
Anroputmuyeckuit f3pik). CucreMa NporpaMMHpOBaHUS: PENAKTOpP TEKCTa
IIPOrpaMM, TPAHCIISITOP, OTJIAAUYNK

HepeMeHHaﬁ: THII, HWMs, 3HAUYCHUC. HCJ'IBIG, BCIICCTBCHHLIC W CHMBOJIBHBIC

NepeMEHHbIE

2.9

Oneparop npucBauBaHus. ApUPMETHUECKHE BBIPAXKEHHS U MOPAJOK HX
BbluKciaeHUs. Onepanyy ¢ LEJNBIMH YUCIAMM: LIEJOYUCIIEHHOE JIEJIICHHUE,

OCTaToOK OT ICIICHHUA. HpOBepKa ACIIMMOCTHU OOHOI'O IEJIOro 4ncja Ha Apyroe

2.10

BerBnenns. CocraBHble yCIOBHS (3allUCh JIOTMYECKHUX BBIPAKEHUH Ha
U3y4aeMoM s3bIK€ IporpamMmupoBaHusi). HaxoxxneHne MHUHUMyMa U
MakCUMyma H3 JBYX, Tp€X M 4YeTbIpEX uyucen. PelleHne KBaapaTHOIO

YpPaBHCHU A, UMCIOIICTO BECIICCTBCHHBIC KOPHU

2.11

2.12

JluamoroBasi oOTJiajJKa MPOrpaMM: IMOIIArOBOE BBIMOJIHEHUE, IPOCMOTP
3HAUEHUH BEIIMYUH, OTJIAJJOYHBINA BBIBOJI, BELIOOP TOUYKH OCTAHOBA

]_II/IKJ'I C YCIIOBUCM. Anr OpUTM EBknupa mis HaxoxXIeHUS HaKOOJIBIIETO

o011ero AeaUTeNs IByX HaTypalibHBIX yKcell. Pa3Ouenue 3anucu HaTypaibHOTO




2.13

YyHUCa B MO3UIIMOHHON CUCTEME C OCHOBAaHMEM, MEHBILIUM WM paBHbIM 10, Ha
OTJIeTIbHBIE ITUPPBI
[ukn ¢ nepeMeHHOU. AJTOPUTMBI TPOBEPKH JISTUMOCTH OHOTO LIEJIOTO Yncia

Ha JIpyroe, MpOBEpKU HATYpaJIbHOIO YHCila Ha IPOCTOTY

2.14

O06paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) MEPEMEHHBIC.
ITocumBonpHas oOpaboTka cTpok. [1oacyéT yacTOThl MOSABIEHUS CHUMBOJA B

cTpoke. BerpoeHHnbie hyHKIUU 715t 00pabOTKU CTPOK

2.15

9 KJIACC

OmnpeneneHre BO3MOXHBIX pE3yJIbTaTOB pabOThl aJropuTMa IpPH 3aJaHHOM
MHOYKECTBE BXOJIHBIX JAHHBIX, ONPE/IEJIEHUE BO3MOXKHBIX BXOJIHBIX JaHHBIX,

MPUBOJAIINX K TAaHHOMY pe3yJIbTaTy

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

[{udpoBast rpaMOTHOCTH

['moGanehas cetb Untepuer. IP-ampeca y3noB. CeTeBoe XpaHEHHE JAaHHBIX.
MeTop! HHIUBUIYTLHOTO M KOJUICKTHBHOTO pa3MeIeHus HOBOW HH(OpMaIuu
B Uurepnere. bonbiime naHHble (MHTEpHET-AAaHHBIE, B YAaCTHOCTHU IaHHBIC

COLIMAJIbHBIX CETEeH)

1.2

1.3

[Tonarue 06 uHPOpManUOHHON O€30MaCHOCTU. YTPO3bl HHGOPMAIMOHHON
0e30MacHOCTH IpH paboTe B TT00ATBHOM CETH M METO bl TPOTUBOICUCTBHUS UM.
[IpaBuna Ge3omacHoM ayTeHTU(PHUKAIIMU. 3aIIUTa JUYHON UHPOPMALIUK B CETU
WNurepner. be3zonacHele cTpaTernu TMOBeAeHUs B ceTH VIHTepHeT.
[IpenynpexaeHue BOBIICUEHUS B JNECTPYKTHUBHBICE M KPUMHHAIBbHBIC (HOPMBI

CeTeBOI akKTUBHOCTHU (KMOepOYyJUIMHT, (PUILUHT U Ipyrue GopMbl)

Bunel nestensHoctn B MHTepHETE. VIHTEpHET-CEPBUCHI: KOMMYHHMKAIIMOHHBIE
cepBHCHI (TIOYTOBas cyk0a, BUAEO-KOH(PEPEHII-CBSA3b U APYTUE), CIPAaBOUHBIE
CIIy’)KOBbl (KapThl, paclMCaHUsl U JApYrHe), TMOHCKOBBIE CIIYXObI, CIY>KObI
OOHOBJIEHHMSI TporpaMMHOro oOecnedyeHus U Apyrue ciyxO0bl. CepBHUCHI
rocyJIapcTBeHHbIX yciayr. OOnaunble XpaHwiuma JgaHHbIX. CpeacTBa
COBMECTHOM pa3pabOTKu JTOKYMEHTOB (oHJaiH-oducsl). Ilporpammuoe
o0ecrieyeHne Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduyueckue

PENaKTOpPbl, Cpebl pa3pabOTKH MPOrpaMm

Teopernueckue OCHOBBI HH()OPMATHKH




2.1

Mogenb. 3amaun, perraeMbie ¢ IOMOIIBI0 MozenupoBanus. Kiaccuduxanun
mojeneil. MarepuanpHble (HaTypHble) W MH(QOPMALMOHHBIE MOJEIH.
HenpepeiBHble u auckpeTHele mMonenu. Mmurannonusle moaenu. Wrpossie
mogenu. OLeHKa COOTBETCTBUS MOJEIU MOAEIUPYEMOMY OOBEKTY U LEIsIM

MOACIINPOBAHUA

2.2

Tabnuuneie Moaenu. Tabauma Kak nIpeCTaBICHUe OTHOIICHUS

23
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2.5

ba3el pganspix. OTOOp B TabnMie CTPOK, YAOBJIECTBOPSIONIMX 33JaHHOMY

YCJIOBUIO

I'pad. Bepmmna, pebpo, myTs. OpHEHTUpPOBaHHbIE U HEOPHUEHTUPOBAHHBIC
rpader. Jlnuna (Bec) peOpa. BecoBas martpuma rpada. JlnuHa myTH MExIy
BepiurHamu rpada. [louck ontumanbHoro nytu B rpade. Hauansnas BepiinHa
(MCTOYHMK) W KOHEYHas BepIIMHAa (CTOK) B OPUCHTHPOBAHHOM rpade.
Brruncnenue konu4ecTBa myTeid B HAIIPaBIEHHOM allUKINYecKoM rpade

Hepeo. Kopens, BepmmHa (y3en), 1ucT, pedpo (ayra) nepera. Beicota nepesa.
[TonnepeBo. Ilpumepsl ucnonb3oBaHusi JepeBbeB. llepebGop BapuaHTOB C

HIOMOIIIBIO JIepeBa

2.6

2.7

[lonarue w™aremaTuuecko MOJENHU. 3aJaud, pelIaeMbleé C IOMOIIBIO
MaTeMaTu4eCcKoro (KOMITBIOTEPHOTO) MO/JICTIUPOBAHMUSL. OTnuune
MaTE€MaTU4eCcKOW MOJENM OT HAaTypHOW MOJEIM M OT CIOBECHOTO

(JuTepaTypHOro) onucaHus 00beKTa

OTallbl KOMIIBIOTCPHOI'O MOJCIIMPOBAHUSA: ITOCTAHOBKA 3adavd, ITOCTPOCHHC
MaTeMaTH4IeCKOM MOICIIH, nporpamMmmHasl  p€ajnu3anus, TCCTUPOBAHUC,
MMPOBEACHNUEC KOMIIBIOTCPHOT'O OSKCICPUMCHTA, aHaJIn3 ¢€ro pe3yJibTaToB,

YTOYHCHUC MOJCIIN

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3buenue 3agaun Ha noxaszanaun. CocTaB€HUE aITOPUTMOB M MPOrpamMM C
WCIIOJIb30BAaHUEM BETBJIICHHH, LIMKJIOB U BCIIOMOTATENIBHBIX aJTOPUTMOB IS

YHpaBJICHUA UCIIOJHUTEIIEM NIIW APYTUMHA UCIIOJTHUTCIIAMU

3.2

Tabnuunple BenuuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBlICHHUE H
OTJIaJIKa TIPpOTpamMM, pEATH3YIONUX THUIIOBBIE aJTOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YHCIOBBIX MAaCCHBOB, HA OJHOM U3 SI3BIKOB MPOrPAMMHUPOBAHHUS
(Python, C++, Ilackanp, Java, C#, lllxonpHbI AnropuTMuuecKuii SI3bIK):
3aMO0JTHEHUE YMCIOBOTO MAacCHBa CIydYalHBIMH YHCIAMH, B COOTBETCTBUH C
dbopmymoi WM myTéM BBOJIa YMCEN, HAXOXKICHUE CYMMBI 3JIEMEHTOB MaCcCHBa,

JMHEHHBIM MOMCK 3aJaHHOI0 3HAYCHHUS B MacCCHUBEC, MOACYET 3JIEMEHTOB




3.3

3.4

MacCCHuBa, YAOBJICTBOPAIOIMIUX 3aIaHHOMY YCJIOBHIO, HaX0XJICHUC

MHWHUMAJIBHOI'O (MaKCI/IMaJ'IBHOFO) 9JICMCHTa MacCHBa. COpTI/IpOBKa MacCCHBa

O6pa60TKa IIOTOKAa MJAaHHBIX: BBIYMCICHUC KOJIMYECTBA, CYMMbI, CPCIAHEIO
apI/I(I)MeTI/I‘-IeCKOFO, MHHHMAJIBHOI'O W MAaKCHMaJIbHOI'O 3HA4YCHUA S5JICMCHTOB

IMOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIOBHUIO

VYmpasnenue. Curnan. O6paTtHast cBs3b. [lomydeHne CUTHANIOB OT ITU(GPOBBIX
JAaTYMKOB (KacaHWs, pAacCTOSHMs, CBETa, 3BykKa W Jpyroro). Ilpumepsi
UCIIONIb30BAaHUsl TMPUHIMIA OOpaTHOM CBA3M B CHCTEMax YIIPaBJICHUS
TEXHHYECKUMHU YCTPOHCTBAMHU, B TOM uHucie B poboTorexHuke. [Ipumepsr
pOOOTU3MPOBAHHBIX  CUCTEM  (CHCTeMa  yNpaBiICHUS  JABIDKEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBApOYHAasl JIMHUS aBTO3aBOJIa, aBTOMATU3HUPOBAHHOE
yOpaBlieHHE OTOIJICHMEM JOMa, AaBTOHOMHAas CHCTEMa  YIPaBJICHHUS

TPAHCIIOPTHBIM CPEACTBOM U JAPYTUE€ CUCTEMBI)

WNHupopmanroHHble TEXHOIOTUH

4.1

[ToHsiTHE 00 NMEKTPOHHBIX TaOuMIaX. TUIIBI IaHHBIX B SUCHKAX AIICKTPOHHOMN
Tabymikl. PenakrupoBanue u hopMatupoBanue Tadbauil. BecrpoeHHbIe QyHKIHH
JUISL TIOMCKa MaKCHMyMa, MUHUMYMa, CYMMbI U CPEIIHETO apu(METHUECKOTO.
CopTupoBKa [aHHBIX B BBIICJICHHOM jauamnaszoHe. [locTpoeHue muarpamm
(rucrorpamMmMa, Kpyropas JIuarpamMma, To4deuHas auarpamma). Beioop Twuma

AuarpaMMbl

4.2

4.3

4.4

[IpeobpazoBanue Gopmyn mpu konmupoBanuu. OTHOCHUTENbHASI, AOCOIOTHAS U

CMCHIaHHasg aapecaluns

Y cOBHBIE BRIYUCIIEHUS B OJIEKTPOHHBIX Tabnuax. CyMMUpOBaHUE U MOJICYET
3HAYECHHH, OTBEYAIONIUX 3aJaHHOMY yciioBUi0. OOpaboTka O0IBITNX HAOOPOB

JaHHBIX. YucieHHoe MOACIIMPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_IaX

Ponb nHQOpMAIIMOHHBIX TEXHOJOTHA B Pa3BUTHH YKOHOMUKH MHpPA, CTPAHBI,
perunona. OTKpeITBIE OOpa3oBaTeibHbIe pecypchl. [Ipodeccun, cBs3aHHbBIE €
uHpOpMaTUKOH U  HWHPOPMAIIMOHHBIMH  TEXHOJIOTUSMH: BeO-Iu3aitHep,
MPOTPaAMMHUCT, pa3pabOTYUK MOOWJIBHBIX NPHIOKEHUH, TECTUPOBIIHK,
APXUTEKTOP MPOrPaMMHOTO OOECTIeUEHUS, CIICIUANINCT M0 aHAIM3y JTaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




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

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30oBaTe/IbHOM
NMPorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBh)

1.1

1.2

Brnagenne OCHOBHBIMH TOHATHSAMHU: HH(pOpManms, mepeaaya,
XpaHeHue U 00padoTka HHGOPMAIIMH, aJITOPUTM, MOJIENb, TU(PPOBOI
MPOAYKT H WX WCIONB30BAaHUE [UIS PpEHICHHS YYeOHBIX U

INPAaKTUYICCKUX 3adav

Bnagenne mnoHATHSIMU: BBICKA3bIBAHUEC, JIOTMYCCKasl OIllcpalusd,

JIOTUYCCKOC BBIPAXKCHUC

Ymern

2.1

YMeHue OIICPHUPOBATL CAWHHUIIAMU HU3MCPCHUS I/IH(I)OpMaI_[I/IOHHOl"O

00BbEMa U CKOPOCTH Mepeaaun JaHHbBIX

2.2

YMeHue 3anucheiBaTh U CpaBHHBATh Ienble yucia oT 0 go 1024 B
Pa3TUYHBIX MO3UIIMOHHBIX CUCTEMaX CYHCIEHUS C OCHOBAaHUSIMU 2,

8, 16, BBIMIOJIHATH aprUPMETUUECKUE ONepaIlii HaJl HUMHU

23

YMmenue KOAUpOBAaTb U ACKOJUPOBATH COO6HI€HI/I$[ 10 3aJJaHHBbIM
npaBujiaM; TIIOHUMAHHWEC OCHOBHBIX TIPUHOHWIIOB KOJAUPOBAHUA

nH(}OpMaLIUK pa3IM4HON IPUPOJIBI: TEKCTOBOM, rpauuecKoi, ay Ao

24

2.5

VYMeHne 3aluchiBaTh JOTHUYCCKHUE BBIPAXKCHUA C HCIIOJB30BAHUCM
AU3BIOHKINWHU, KOHBIOHKIIUHW U OTpULIAHUS, ONIPECACIIATE HCTUHHOCTD
JJOTHYCCKHX BI)Ipa)KCHI/II\/II, €CJIN HU3BCCTHBI 3HAYCHHUA HCTUHHOCTH
BXOJAIIHUX B HETO NIEPEMECHHBIX, CTPOUTH Ta6J'II/II_U>I HUCTUHHOCTH AJIA
JJOTHYCCKHNX BBIpEDKGHHfI; 3aIMUCBIBATh JIOTHYCCKHUEC BBIPAKCHHUA Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

YMeHHE COCTaBIIAThb, BBINOJHATH BPYUHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QJITOPUTMBI I YNPABICHUS]  WCIIOTHUTEIISIMHU
(Uepenammka, YepT&XHUK M ApyrHe); co3daBaTh U OTIAXKHBAThH
MIPOrpaMMbl Ha OJHOM M3 sI3bIKOB ITporpamMmupoBanus (Python, C++,
[Tackanb, Java, C#, IlkonpHbll AnroputmMuyeckui 3bIK),

peau3ylome HECJIOXKHBbIE aJIrOPUTMBI  OOpabOTKH UYHCIOBBIX




2.6

2.7

2.8

JaHHBIX C UCIIOJIB30BaHHUECM IIUKJIOB U BCTBHGHHﬁ; YMCHUC p8.36I/IBaTI>
3aa4r Ha IoJ3aJadd, HMCIIOJIb30BAaThb KOHCTAHThI, IICPEMCHHBIC U
BBIPpAXKCHUSA PA3INIHBIX THIIOB (‘II/ICJIOBLIX, JIOTUYCCKHX,
CI/IMBOJ'IBHBIX); AHaJIM3UPOBATDb Hpe,[[J'IO)KeHHHﬁ AJIT'OPpUTM,
OIpCACIATb, KaKUC PE3YyJIbTaTbl BO3MOXXHBI IIpU 3aJaHHOM

MHOKECTBE HCXOJHBIX 3HAYCHHI

YMeHue 3amucarb Ha HM3y4aeMOM SI3bIKE IPOTrPAMMHPOBAHHS
QJITOPUTMBI IPOBEPKH ACITMMOCTH OJHOTO LIEJIOr0 YKcia Ha APYTroe,
MIPOBEPKU HATYPAJIBHOTO YUCIA HA MPOCTOTY, BbIAETICHUS Ubp U3
HaTypaJIbHOTO YHUCJIA, MOUCK MaKCUMyMOB, MUHUMYMOB, CYMMbI

YHCII0BOM IIOCJICAOBATCIIbHOCTH

Branenne yMeHHEM OPHEHTHPOBATHCS B HEPAPXUIECKOM CTPYKTYpe
¢daiinoBoit  cuctemsl, paboratb ¢  (QailoBol  cucTeMOi
MEPCOHAIBHOTO KOMITBIOTEpA C HCIOJIb30BaHHEM TIpadUUIECKOro
uHTepdeiica, a MMEHHO: CO3/1aBaTh, KOIHUPOBATh, IEPEMEIIATh,

NEPCUMCHOBBIBATL, YAAJIATh U ApXUBUPOBATH (1)8.1711'[]51 H KaTaJloru

Bnaz[eHHe YMCHUAMU u HaBbIKaMH HCIIOJIB30BaHUA
PIH(bOpMaIII/IOHHBIX U KOMMYHHKAIlUOHHBIX TEXHOJIOT Ui JJI1 TIOUCKa,
XPaHCHUA, O6pa6OTKI/I H IIepCladd M aHalln3a pPa3JIMYHbIX BHIOB

nHpopmanuu

2.9

YMmenue BbIOUpaTh crioco0 MpeaCTaBIeHHs TaHHBIX B COOTBETCTBUH
C MOCTABJICHHOM 3a/iaueil (Tabnuiibl, CXeMbl, rpadUKu, AUarpaMMbl)
C HCIIOJIb30BAHHEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00paboOTKH JaHHBIX

2.10

YMenue Qopmanu3oBatb U CTPYKTypUpOBaTh HHGOpPMAIUIO,
UCHOJb3Yys DJIEKTPOHHbIE TaOMMIBI JUId OOpabOTKH, aHalIu3a H
BU3YaJIM3allMU YHUCIIOBBIX JIaHHBIX, B TOM YHCJIE C BbLACIECHUEM
JManazoHa TaOMUIBI M YNOPAJOYMBAHMEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHUE MIPUMEHSTH B AMEKTPOHHBIX TabinLax GopmyIsl
Ui pacyéToB C  HCIOJb30BAaHMEM BCTPOEHHBIX  (YHKIUA,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEIIIaHHOM azpecanuu;
UCIOJb30BATh  JJEKTPOHHBIE  TAaOMUIBI  JUIS  YUCIEHHOTO
MOJIETTUPOBAaHUSl B MPOCTBHIX 3aJayax W3 pPasHbIX MPEeIMETHBIX

oOJacreit




HHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
11O TH®OPMATUKE

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

1

1.1

[{udposast rpaMOTHOCTH

@Daiinel 1 manku (katanord). [IpuHOMIBI TOCTpOeHUsT (DAMIIOBBIX CHCTEM.
[Tomnoe ums ¢aiina (manku). [Iyte k Qaitny (manke). Pabota ¢ daitnamu u
KaTajoraMi CpeACTBaMH ONEPALMOHHONW CHUCTEMbI: CO3JaHME, KOMUPOBaHUE,
nepeMenieHe, NepeuMeHOBaHNe U yaaieHue (ailyioB U manok (Karajoros).
Tunsl ¢aitnoB. CpoiictBa ¢aiinos. daiinossiii MeHemxep. [louck ¢aiiaos

CpeICTBaMU ONEPAIMOHHON CUCTEMBI

1.2

O0beauHeHue KoMIblOTepoB B ceTh. Cetb MuTepHer. Beb-cTpanuiia, BeO-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[louck wHpOpMaIMKM TO KIIOYEBBIM CJIOBaM U TIO0 HW300paKEHHIO.
JocTtoBepHOCTh MH(pOpMaIUK, nony4yeHHor u3 Mureprera. [P-anpeca y3ios.

CeteBoe XxpaHEHHUE JTAHHBIX

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTh OMMCaHUs HEMPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB € OMOUIBIO AUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomnocTs andasuta. JIBonunsiii andasut. KonruectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIM) (PUKCHUPOBAHHOW MAJMHBI B
nBonyHoMm andasure. IIpeobpazoBanue 060ro andaBuTa K JBOUYHOMY.
KonnyectBo pa3nuyHbIX CIOB  (PUKCHUPOBaHHOW JJMUHBI B  andaBuTe
onpeaesaéHHON MOITHOCTH.

KoanpoBanue CHMMBOJIOB OJHOrO ajgaBHTa C MOMOIIBIO KOJOBBIX CIIOB B
Ipyrom andasute, KoAoBas TadnuIa, 1ekoaupoBanue. KonnpoBaHue TEKCTOB.
PaBromepubiii  kox.  HepaBHomepnbiii  koxn.  Komupoka — ASCIL
BocemuOutable  koaupoBku. Ilomstme o koampoBkax UNICODE.
JlexonupoBanue CcOOOLIEHUH C€  HCHOJB30BaHMEM PaBHOMEPHOTO U

HepaBHOMEpHOTO koja. HpopMannoHHbIi 00bEM TekcTa

Nudopmaninonuplii  00bEM JaHHBIX. bBUT — MUHUMaNbHAas eIWHUIA
KonudyecTBa WH(MOpMANMM — JBOWYHBIA paspsan. EauHuiel m3MmepeHus
nH(POPMAIIMOHHOTO O00BEMa MJaHHBIX. buT, OalT, KuimobOalWT, Merabair,
rurabaiir. CKOpoCThb TMepefadyd JaHHBIX. EIWHUIBI CKOPOCTH TMepeaadu

JaHHBIX
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KomupoBanue mBera. IlsetoBeie mogenu. Mogens RGB. ['mybuna
koaupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE mpercTaBieHue n3oOpaxenuit. [Tukcens. Onenka
UHPOPMALIMOHHOTO 00bEMa rpadUuecKuX JaHHBIX U1 PacTPOBOrO

MU300paKeHUS

24

2.5

2.6

2.7

Konuposanue 3Byka. Pa3psaaHocts n yactoTa 3anucu. KoindecTBo KaHaaoB
3aIluCH.
OneHka KOJIMYECTBEHHBIX I1apAMETPOB, CBA3AHHBIX C IPEACTABICHUEM H

XpaHEHUEM 3BYKOBBIX (haitioB

Heno3umnmonnsle #  MO3UIIMOHHBIE CHUCTEMBI CUUCICHUS.  AJ(aBuT.
OcnoBanue. Pa3BépuyTas gopma 3amucu uucna. [lepeBon B AecATHUYHYIO
CHUCTEMY YHCEJ, 3alMMCAHHBIX B APYTHX CUCTEMAaX CUHCIICHUS.

Pumckas cucrema cuuciaeHus

JlBonyHas cucrema cuucienus. [lepeBoj nensix uucen B npeaenax ot 0 1o
1024 B nBoMuHylO cucTeMy cuucieHus. BocbMepuuHas cucTeMa CUMCIIEHHUS.
[TepeBon umncesn M3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYIO U JIECATUYHYIO
cucreMsl U obOpatHo. IllectHaguarepuunas cucrema cuucienus. Ilepeson
qycel U3 IIECTHAALATEPUYHOM CHCTEMBI B JBOMYHYI, BOCBMEPHUYHYIO H
JECSATUYHYIO CUCTEMBI U 00paTHO. ApupMETHUECKHE ONepalluy B IBOUYHON

CHUCTEMC CUHUCIICHUA

Jlornueckue BbICKa3biBaHMA. Jlornyeckue 3HA4YeHHUs  BBICKa3bIBAHUH.
3H€MCHTapHBI€ M COCTaBHBIC BBICKa3bIBaHUSA. Jlormueckne Oomcpatrin: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOXKEHHE), «UI» (AU3BIOHKINA, JOTMYECKOe
CIIOXKEHHE), «He» (Jormyeckoe oTpunanue). [lpuopurer nornyeckux
onepauuil. OmnpeneneHre UCTHUHHOCTH COCTAaBHOTO BBICKAa3bIBaHUS, €CIIH
HN3BCCTHBI 3HAYCHUA HMCTHHHOCTU BXOAAIIHUX B HEro SJICMCHTAPHBIX
BbICKa3bIBaHUM. Jlornyeckue BelpakeHus. IlpaBuia 3amucu JOTMUYECKHX

BbIpaxkeHHH. [locTpoeHne TabInIl UCTUHHOCTH JIOTHYECKUX BBIPAKEHU N

2.8

Jlormueckue 3jeMeHTh. 3HAKOMCTBO C JIOTHUYECKMMH OCHOBaMH KOMIIBIOTEpA

2.9

2.10

HenpepeiBHble 1 quCKpeTHBIE MOJeNH. MMmuranmonusle Monaenu. Mrposbie
mogenu. OneHKa aieKBaTHOCTH MOJIENIN MOJECIUPYEMOMY OOBEKTY U LENsM

MOACIINPOBAHUA

Tabanunbie MOACIIH. Ta6JlI/II_[a KaK IpCACTaBJICHUC OTHOIICHU . ba3pl naHHBIX.

OT160p B TabnuIile CTPOK, YIOBJIETBOPSIIOMIUX 3aJJaHHOMY YCJIOBHUIO




2.11

I'pad. Bepmmna, pedbpo, myTs. OpueHTHPOBAHHBIE U HEOPUEHTHPOBAHHEIC
rpadsl. yimaa (Bec) pebpa. BecoBas marpuna rpada. yimHa myTa Mexmy
BepiHamu rpada. [Touck ontumansHoro myta B rpade. HagansHas BeprimHa
(MCTOYHUK) M KOHEYHas BeEpIIMHAa (CTOK) B OPHEHTHPOBAHHOM rpade.

Brruncienue koauuecTBa myTei B HAIIPABICHHOM allMKIMYECKOM Tpade

2.12

HepeBo. Kopens, Bepmmna (y3en), auct, pedpo (myra) aepeBa. Beicorta
nepesa. [lomnepeBo. Ilpumepbr ucnonb3oBanus jaepeBbeB. [lepeGop

BApHUAHTOB C IIOMOIIIBIO ACPECBA

3.1

AJTOPUTMBI U IPOTPAMMUPOBAHHE

CsoticTBa anroputrma. CriocoObl 3allicH aaroputMa (CIOBECHBIH, B BUIE OJIOK-
CXEMBI, IpOrpamMma).

CocraBiieHHE aarOpUTMOB M HIPOrpaMM C HCIHOJb30BAaHUEM BETBIICHUM,
LUMKJIOB M BCIOMOTrAaTEJIbHBIX AJITOPUTMOB JUIsl YIPABJICHUS HCIOJHHUTEIEM
(PoGot, Yepemamika, YepTéxHUK U apyrue). BpIMoiaHeHHE alropuTMOB

BPYYHYIO M Ha KOMIIBIOTEPE

3.2

A3pik nporpammupoBanusi (Python, C++, Ilackame, Java, C#, IlIkonpHBIN
ANTOpUTMUYECKHH SI3BIK).

Cuctema mpoOrpaMMHUPOBAHUS: PENAKTOP TEKCTa MpOorpamMM, TPAHCIATOP,
OTJIaTYHK.

[Tepemennas: Tum, uMms, 3HaueHue. Llenbie, BelIeCTBEHHBIE U CHUMBOJIHHBIC
MIEpEMEHHBIE.

OnepaTop mnpucBanBaHUsA. ApuUPMETHUYECKHE BBIPAKEHUS U TOPAIOK HX
BbluMclieHus. Onepaluu ¢ I1EeNbIMA YHCIaMU: IEJIOYUCIICHHOE JIeJICHUE,
ocTaTok oT jaeneHus. BerBnenus. CocTaBHbIE YCIOBHS (3alUCh JIOTHYECKUX
BBIpQXEHHH Ha H3ydyaeMOM S3bIKe NporpamMmmupoBaHus). HaxoxaeHwue
MUHUMYMa

U MakCUMyMa M3 JBYX, TpEX M 4YEThIpEX uucen. PelieHue KBaapaTHOTO
ypaBHEHUSI, UMEIOIIETO BEIIeCTBEHHBIC KOpHU. UK ¢ ycioBueM. Anroputm
EBknupa [nns  HaxXokKIEHUsS HauOOJBIIEro OOMIEro JeNUTEeNsl JABYX
HaTypaJbHBIX yKcell. Pa30uenne 3anmMcy HaTypaibHOTO YHCIIa B TTO3UIIMOHHON
CHUCTEME C OCHOBAaHUEM, MEHBIIIUM WU paBHbIM 10, Ha OTAENbHBIC HMUQPHI.
[ukn ¢ mepeMeHHO. ANTOPUTMBI MPOBEPKU JETUMOCTH OIHOTO IIEJIOr0

quciia Ha ApyTocC, MPOBCPKU HATYPAJIBHOI'O YHCJIa Ha ITPOCTOTY
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O06paboTKka CUMBOJBHBIX JaHHBIX. CUMBOJBHbBIE (CTPOKOBBIC) IIEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. Iloacuér yacToThl MOSIBIIEHUSI CUMBOJIA B

cTpoke. Berpoenusie GyHKIMU 71t 00pabOTKU CTPOK

34

OmnpeneneHne BO3MOMKHBIX pE3yJIbTaTOB pabOThl aNropuTMa IpU JIAaHHOM
MHOYECTBE BXOAHBIX JaHHBIX, ONPEAEICHNE BO3MOKHBIX BXOJHBIX JIaHHBIX,

IIPUBOAAIIMX K TAHHOMY pe3yJIbTaTy

3.5

Tabnuunble BenmuuuHbl (MaccuBbl). OpHOMEepHBIE MaccuBbl. COCTaBICHHE U
OTNIaZIKa TPOTpamMM, pPEATH3YIOMIMX THUIOBBIE AJITOPUTMBI  00pPaOOTKH
OJTHOMEPHBIX YHCIIOBBIX MAaCCUBOB, HA OJTHOM U3 SI3bIKOB IMPOTPAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, lllkonbHbI AnropurMudeckuii SI3bIK):
3aIl0JTHCHUE YUCIIOBOTO MAacCHBa CIIyYalHBIMU YHCIAMH, B COOTBETCTBUU C
dbopMyII0#i Wil yTEM BBOJIa YHCEIT, HAX0XKICHUE CyMMBI 3JIEMCHTOB MAaCcCHBA,
JMHEWHBIA TIOUCK 3aJ]aHHOTO 3HAYCHHS B MACCHBE, TOJCUYET 3JIEMEHTOB
MacCHBa,  YJOBIICTBOPSIONIMX  33JaHHOMY  YCIIOBHIO,  HaXOXKICHUE
MUHUMAJIBHOTO (MaKCUMAaIbHOTO) 3JieMeHTa MaccuBa. COPTUPOBKA MaccHBa.
OO0OpaboTka MOTOKA JAHHBIX: BBIYUCIICHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(METHUECKOTr0, MUHUMAIILHOTO M MAaKCHMaJbHOTO 3HAYCHHUsS JICMEHTOB

MMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIOBHUIO

3.6

VYrpasnenue. Curnan. O6patHast cBa3b. [lonydyenne curHaioB oT HU(POBBIX
JaTYUKOB (HaIpUMep, KacaHWs, pacCTOSIHMA, cCBeTa, 3ByKa). llpumepsl
UCTIONIB30BaHUSl TIPUHIUIA OOpaTHOW CBSI3M B CHCTEMax YIpPaBICHUS
TEXHUYECKHMHU YCTPOMCTBaMH C TOMOIIbIO JaTYMKOB, B TOM YHCJIE B

pOOOTOTEXHHKE

WNHupopmanonHble TEXHOIOTUH

4.1

TexkcToBblE JOKYMEHTHI M HMX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuua, absail,
CTpOKa, CIIOBO, CHMBOJI).

TekcToBBI TpoLECCOP — HWHCTPYMEHT CO3JaHUS, pEAAKTUPOBAaHUS U
dopmarupoBanus TekcToB. [IpaBuna Habopa TekcTa. PenakTupoBanue TeKcTa.
CaoiictBa cumBoiioB. lllpudt. Tunsr mpudToB (pyOiieHble, ¢ 3acedykami,
MoHouMpuHHble). IlomyxupHoe u KypcuBHoe HadepraHue. CBoiicTBa
ab3a1eB: TpaHullbl, a03alHbII OTCTYI, UHTEpBAJl, BRIpaBHUBaHUE. [lapameTpbl
crpanubl. CtuneBoe popmatupoBanue. CTpyKTypupoBaHHe HHPOPMALIUU C
MOMOIIbIO CIMUCKOB M Tabmuil. MHoroypoBHeBble crucku. JloOGaBieHue
TaOJIUIl B TEKCTOBbIE JIOKYMEHTHl. BcTaBka M300pakeHUl B TEKCTOBBIC

nokyMeHThl. O0TekaHne M300pakKeHU TEKCTOM. BKiroYeHHE B TEKCTOBBIN




4.2

4.3

JOKYMEHT uarpamm, GopmMysi, HyMEpaluu CTpaHHIl, KOJOHTUTYJIOB, CCHIJIOK

" APYIrux 3JIEMEHTOB

PactpoBbie pucyHku. HMcnons3oBaHue rpagiuecKux MPUMUTHBOB.

Onepanuu pernakTupoBaHus rpaguuecKkux 0ObEKTOB, B TOM YHUCIIE ITU(PPOBBIX
dboTorpaduii: U3MeHEHHE pa3Mepa, 00Ope3Ka, MOBOPOT, OTpakeHue, padbora ¢
obnactsimu (BbIIEICHHE, KOMMUPOBAHUE, 3aJIMBKA [IBETOM), KOPPEKIIHS 1[BETA,
SPKOCTH W KOHTPAacTHOCTH. BekrtopHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CPEACTBAMH TEKCTOBOTO TPOIECCOpa WU APYTUX
nporpamm (mipuiioskeHuit). Jlo0aBieHne BEKTOPHBIX PHCYHKOB B JJOKYMEHTBI
[ToaroroBka MynbTUMEANIHBIX Npe3eHTanui. Craiin. JlobaBieHue Ha cnaiia

TEeKCTa ¥ u3o0pakeHuii. Pabora ¢ HeckombkuMu ciaiinamu. JloOaBiaeHue Ha

CJIafIIl AyJJUOBU3YAJIIbHBIX JaHHBIX. AHI/IMaIII/ISI. FI/IHepCCI)IHKI/I
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Tunel JMaHHBIX B SUCHKAaX OJJIGKTPOHHOW TaOmuIel. PenaktupoBanume wu
dopmatupoBanue tabnui. BerpoeHHble GyHKIMU 7S MOMCKAa MaKCUMyMa,
MHUHHUMYMa, CYMMBbI U cpenHero apudmerndeckoro. CopTUpPOBKa JaHHBIX B
BbIIEJICHHOM nuana3zoHe. [loctpoenue auarpamMm (TUCTOrpaMma, Kpyrobas
auarpaMma, — Toue€dyHas ~— Jauarpamma). BpeiOop  Tuma  IuMarpammbl.
[TpeoOpazoBanue Gpopmyn npu konupoBanuu. OTHOCUTENbHAs, a0COMIOTHAS U

CMCIIaHHasg aapecauns

4.5

Y c10BHBIE BEIUMCIIEHUS B AJIEKTPOHHBIX Tabauax. CyMMUpPOBaHUE U TOACYET
3HaYeHUH, OTBEUAIOIINX 3a/laHHOMY ycioBHI0. O6paboTka 60abIINX HAOOPOB

JaHHBIX. YucaeHHoe MOJCIINPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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JILJI., bocora A.FO. Akmmmoneproe obmiectBo «M3natenbcTBo «IIpocBemnieHuey
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