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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nHGoOpMaTHKE Ha YPOBHE CPEeIHETO 00111eT0 00pa3oBaHus JAET
MPEICTaBICHUE O LENAX, OOIIeil cTpareruu OOy4YeHUsl, BOCIIUTAHUS U Pa3BUTHUSA
oOyyvaromuxcs cpeacrBamMu ydyeOHoro mnpenmera «MHpopmaruka» Ha 0a3oBOM
YPOBHE, yCTaHaBJIUBAET o0s3aTenbHOe MIPEAMETHOE coJiep>KaHue,
IpeyCMaTpUBaeT €ro CTPYKTYPHUPOBAaHUE MO pa3jeiaM U TeMaM, ONpeeliser
pacrpeeneHue ero mno kiaccam (rojaam U3yudeHus).

[Tporpamma o uHPOpPMATHKE OTPEAEIAET KOIUIECTBEHHbIC U KaUeCTBEHHBIC
XapaKTepUCTHKU Yy4eOHOTo MaTepHasa Ijs KaXJI0To rojia U3ydyeHus, B TOM YHUCIIe
JUI COAEPKATEebHOTO HAIOJHEHHs] Pa3HOro BHJa KOHTPOJIS (MPOMEXYTOUHOU
aTTecTaluu oOyyarommxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX paoor,
rocyJapCTBEHHOU UTOroBOM arTectanuu). [Iporpamma no nndopmaruke siBiIsieTCs
OCHOBOWM JJIi COCTABJIGHWSI AaBTOPCKUX YUYEOHBIX TpOTpaMM U Y4YEOHHUKOB,
MOYPOYHOT'O IJIAHUPOBAHMS KypCa YUUTEIIEM.

NudopmaTuka Ha ypoBHE CpeaHETO 00IIero 00pa3oBaHms OTPAKAECT:

CYIIHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4YaromIeH
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMAaTH3aIMi WH()OPMAIIMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JacTH  NpUMEHEHUsT  WH(POPMATUKHU, TMPEKIE  BCEro
MH(GOPMaILIMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMANBHYIO chepy;

MEXIAUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMAaTUKM U HMHPOPMALMOHHOM
NEeSATENbHOCTH.

Kypc uHpopMaTukn Ha ypoBHE CpeAHEro oOmero oOpa3oBaHUs SABISIETCS
3aBEpPIIAIOIIMM ATAllOM HENPEPHIBHOM MOArOTOBKH OOydYaromuxcsi B 00JacTu
uHhopMaTUKu ©  WHOOPMAITMOHHO-KOMMYHUKAITMOHHBIX ~ TEXHOJOTUH, OH
OMMpAETCS Ha COJEpKaHHE Kypca HHGPOPMATUKU YPOBHS OCHOBHOI'O OOIIETO
oOpa3oBaHHs W  ONBIT  MOCTOSHHOTO  MPUMEHEHUs  WHGOPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX  TEXHOJIOTMH,  JAE€T  TEOPETUYECKOE  OCMBICIICHHUE,
MHTEpIpETAlNI0 U 0000IIEHNE 3TOTO OMbITA.

B conepxxanun yuebHoro mpenmera «MHdopmaruka» BBIIEISIOTCS YETHIpE
TEMaTUYECKUX pa3zena.

Paznen «udpoBas rpamMOTHOCTH» OXBaThIBAET BOIPOCHl YCTPOMCTBA
KOMIBIOTEPOB M JPYIHX DOJEMEHTOB ILH(PPOBOTO OKPYXKEHHUS, BKIIOUas
KOMITBIOTEPHBIE CETH, UCIOJIB30BAHUE CPEJICTB ONEPALMOHHON CUCTEMBI, pabOTy B
cetu UHTepHeT M MCHOJIB30BAaHUE WHTEPHET-CEPBUCOB, HHPOPMAIIMOHHYIO
0€30MacHOCTb.

Paznen «Teopernueckue OCHOBBI HH(POPMATUKM» BKIIOYAeT B ceOs
NOHATUWHBIN anmapar HWH()OPMATHKH, BOMPOCH KOAWPOBaHUS WH(GOPMAIINH,



u3MepeHuss MH(OPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJIreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUSI.

Pazgen «ANropuTMbl M IPOrpaMMHUpPOBAHUE» HAIPaBIECH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIILICHHUS, pa3pabOTKy aJrOPpUTMOB, POPMUPOBAHUE HABBIKOB
peanu3aluu TporpaMM Ha BBIOPAHHOM SI3BIKE MPOTPAaMMHPOBAHUSL BBICOKOTO
YPOBHSI.

Paznen «MupopmaiimoHHble TEXHOIOTUIY OXBATHIBAET BONPOCKHI MPUMEHEHUS
WH()OPMAITMOHHBIX TEXHOJOTUH, PEATM30BAHHBIX B MPUKIAIHBIX MPOTPAMMHBIX
MPOAYKTaX M HHTEPHET-CEpBHCAX, B TOM UHWCIE MPH PEIICHUU 3aJad aHaliu3a
JAHHBIX, HUCIOJIb30BaHUE 0a3 JaHHBIX U JJIEKTPOHHBIX TaOMUIl JUIsl pelIeHus
MPUKJIAIHBIX 3a]1a4.

Pesynbratel  6a3oBoro  ypoBHS ~— M3Yy4Y€HUs ~ y4eOHOro  mpeamera
«HdpopMaTrkay OpuEeHTUPOBAHBI B IEPBYIO OUEPEIb Ha 00IIYI0 GYyHKIIMOHATHHYIO
I'PaMOTHOCTb, MOJYYEHUE KOMIIETEHTHOCTEH JUIsl OBCEIHEBHOM KU3HU U OOIIETO
pa3BuTusa. OHM BKJIIOYAIOT B CEOsI:

MOHMMAHUE TPEAMETa, KIIOYEBBIX BOIPOCOB U OCHOBHBIX COCTABIISIONIUX
AJIIEMEHTOB M3y4aeMOM IPeIMETHON 00J1acTH;

yMEHUE pellaTh THUIIOBbIE TMPAKTUYECKUE 3aJlayd, XapakTepHbIe st
UCIIOJIb30BAHUSI METO/IOB U MHCTPYMEHTApHUS JAHHOM MpeMeTHOM 001acTy;

OCO3HAHHME paMOK H3y4yaeMOH MpeaMeTHON o001acTH, OrpaHUYEHHOCTH
METOJIOB U HHCTPYMEHTOB, TUIIMYHBIX CBSI3€U C IPYTUMH OOJACTAMU 3HAHUS.

OcHoBHas 11eNb U3y4deHus: yueoHoro npeamera «Mubopmarika» Ha 6a30BOM
YPOBHE JIJII YPOBHS CpeHEero 00IIero oopasoBaHus — oOecrieueHrne JaabHEHIIero
pa3BUTHS MHGHOPMAIIMOHHBIX KOMIETEHIIUHN BBIMTYCKHUKA, €M0 TOTOBHOCTH K KU3HU
B YCJIOBHUSIX Pa3BUBAIOINIETOCS WH(OPMAIIMOHHOTO OOIIECTBA M BO3pacTarouien
KOHKYPEHIIMU Ha PBIHKE Tpyaa. B cBsi3u ¢ 3TuM nzyuenue nadopmatuku B 10 — 11
KJ1accax JIOJKHO 00€CTIeUnTh:

chOpMHUPOBAHHOCTh IpeICTaBICHUN 0 poiu uH(OPMATHKH,
MH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(hOpMUPOBAHHOCTh OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHNUS;

c(hOpMUPOBAHHOCTh YMEHHMH pa3nuyath (PakTbl W OICHKH, CpPaBHUBATH
OLICHOYHbIC BBIBOJbI, BUJETh HUX CBS3b C KPUTEPUSAMH OILCHUBAHUA U CBS3b
KPUTEPUEB C ONPEAEIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTD U
000061m1aTh HH(POpPMAIIHIO;

c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH O BIMSHUU  HMHPOPMAIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YEJIOBeKa B OOIMIECTBE, IMOHUMAHHWE COIHMAIBHOTO,
SKOHOMHYECKOTO, TMOJIUTUYECKOTO, KYJIbTYpPHOrO, HOPUIAYECKOTO, MPUPOIHOrO,
OPrOHOMHYECKOTO,  MEIULIMUHCKOTO U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;



MPUHATHE MTPABOBBIX M STUUECKUX ACTIEKTOB MH(DOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHUE OTBETCTBEHHOCTHU JIIOJICH, BOBICUEHHBIX B CO3/IaHUE U UCIIOJIb30BAHUE
UH(OPMAIMOHHBIX CUCTEM, paclipocTpaHeHue nHhopMaIny;

CO3/IaHHE YCJIOBUM JJI1 Pa3BUTHUSL HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
MCCIIEIOBATEILCKOM M TBOPUYECKOW NESATEIbHOCTH, MOTHUBAIMU OOYUYaIOIIMXCS K
CaMOpPa3BUTHIO.

Ha u3yuenue nHpopmatuku (6a30Bblil ypoBeHb) oTBOAUTCS 68 vacos: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Heneno).

ba3oBelii  ypoBeHb uU3yueHUsT HH(POPMATUKH OOECHEYMBAET MOATOTOBKY
OoOy4aromuxcs, OPUEHTUPOBAHHBIX Ha T€ CHEHUAIBHOCTH, B  KOTOPBIX
MH(POPMAIIMOHHBIE TEXHOJOTHM  SIBIISIIOTCS HEOOXOJUMBIMU HHCTPYMEHTAMHU
po(ecCHOHaNBEHON NESITebHOCTH, YYaCTHE B MPOEKTHOW U HMCCIIEIOBATEIHCKON
JEATENbHOCTH, CBSI3aHHOM C MEXIUCUUILUIMHAPDHON WU TBOPYECKOM TEMaTUKOM,
BO3MOXHOCTh ~ peIlleHHUs 3a7ad 0a30BOro ypoBHA CIOXHOCTH  EnuHoro
roCyJIapCTBEHHOTO PK3aMeHa 1Mo UH(POpPMAaTHKE.

[TocnemoBaTebHOCTh M3YYEHHUS TEM B Tpeaeiax OJHOTO rojga oOydeHHs
MOXXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHUTENs NpPH TOATOTOBKE padouei
[IPOrpaMMbl U MOYPOYHOT'O IJIAHUPOBAHMUSL.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

udposasi rpaMoTHOCTDH

TpeGoBaHus TEXHUKN O€30MACHOCTH ¥ TUTHEHBI TP Pab0Te C KOMITbIOTEpaMU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[IpuHiunel paboTel KommbioTepa. IlepcoHanbHbIl KoOMIbiOTEp. BbIOOp
KOH(UTypaly KOMIBIOTEPA B 3aBUCUMOCTH OT PEIIaeMbIX 3a/1a4.

OCHOBHBIE ~ TEHJIECHLHMHM  pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHH.
[TapayensHble BEIYKMCIEHNA. MHOTONpoueccopHble cucTeMbl. CylepKOMITBIOTEPBI.
MuxkpokonTposuiepsl. PoGoTr3npoBaHHbIie IPOU3BOACTBA.

[IporpammHoe  oOecriedeHHMEe  KOMIBIOTEPOB.  Buiabl  mporpamMmHOro
obOecrieueHuss U ux HazHadeHHe. OCOOCHHOCTHM MPOTPAMMHOTO OOECTICUCHHUSI
MOOWJIBHBIX ycTpoWcTB. OrnepannonHas cucrema. lloHdaTHe 0 CcUCTEMHOM
aIMUHUCTpUpOBaHMU.  MHCTauAuMss W JEUHCTAULINUS  IPOrPAMMHOIO
oOecrieyeHusl.

daitnosas cucreMa. Ilouck B ¢ainoBoi cucteme. Opranuzanusi XpaHeHUs U
0o0pabOTKM JaHHBIX C HCIOJIb30BAHMEM HWHTEPHET-CEPBUCOB, O0OJIAYHBIX
TEXHOJIOTUW U MOOUJIbHBIX YCTPOMCTB.

[IpuknagHble KOMIIBIOTEPHBIE MPOrPaMMBbI JUIsl PEIICHHs TUIOBBIX 3a/a4 IO
BbIOpaHHOM cnenuanu3anuu. CucTeMbl aBBTOMAaTU3UPOBAHHOTO TPOSKTUPOBAHMSL.

[IporpammHoe obecnieuenue. JluneH3upoBaHre MPOrpaMMHOIO 00ECIIEYEHUS
U IUPPOBBIX pecypcoB. [IponpuerapHoe u cBOOOJHOE TPOrpaMMHOE 0OeCIIeUEHHE.
Kommepueckoe 1 HEKOMMEPUYECKOE UCITOJIB30BAHUE IPOIPAMMHOT0 00€CTIeUeHMs U
uuppoBeIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAeMash 3aKOHOJATEIbCTBOM
Poccuniickonn ®enepanuu, 3a HEOPAaBOMEPHOE MCHOJIB30BAHUE IPOIPAMMHOIO
oOecrieueHus U U(GPOBBIX PECYPCOB.

Teopernyeckune 0CHOBBI MHPOPMATHKHU

Wudopmanus, ngaHHble U 3HAHUS. YHHUBEPCAIbHOCTb  JIUCKPETHOTO
npejacTaBieHus uHpopmanmu. JIBouuHOoe KoaupoBaHue. PaBHOMepHBIE U
HepaBHOMepHbIe KO/Abl. YcnoBue dano. Ilogxonasl kK mM3MepeHHIo MHPOpPMALUU.
CymHocte 00bEMHOTO (ay1aBUTHOTO) MOAXOJAa K HM3MEPEHUI0 HH(pOpManuw,
orpejaeneHue OuTa ¢ TOYKU 3peHUs al(paBUTHOIO OJIX0/1a, CBA3b MEKIY Pa3MeEpPOM
anaBura U UHPOPMALMOHHBIM BECOM CHMBOJIA (B MPEIINOJIOKEHUU O
PAaBHOBEPOSITHOCTU TMOSIBJICHUSI CUMBOJIOB), CBSI3b MEX]Y €IWHULIAMU U3MEPEHUS
uHopmaru: 6ut, Oaitt, Kb6ait, Mb6aiT, ['0aiir. CymHOCTh COJIEPKATEIHLHOIO
(BEpOSITHOCTHOTO) TMOAXO/Ja K H3MEpPEHHIO0 HH(OpMalUH, OMNpesesieHne OuTa c
MO3UINH COAEPKAHUSI COOOIICHHUS.



Nudopmanmonnsie  npoueccbl. Ilepegaua wuHpopmanuu. HcrouHuK,
NpUEMHUK, KaHall CBSI3M, CUTHAI, KoaupoBaHue. Vckaxxkenne wmHbopmanuu mnpu
nepenaye. CKOpOCTh Mepeaun JaHHBIX M0 KaHaTy CBsI3U. XpaHeHHe HHPOpMaIIUH,
o0béM mamsaTu. OO6paborka unHbpopmaruu. Buasl o00paboTku uHOpMaLHM:
MOJTyYCHUE HOBOTO COJIEPIKaHMsI, U3MEHEHUE (POPMBI TTpeACTaBICHHS HHPOPMAIIHH.
[Touck wHpopmarmu. Pons uHGOpMammm u WHPOPMANMOHHBIX TPOIECCOB B
OKPYIKaroIeM MHpE.

Cucrempl. KoMNOHEHTBI CHUCTEMBI W UX B3auMojaercTBue. CHUCTEMBI
yIpaBiieHus. YTpaBieHnue Kak nHGOpMaIMoHHbIN Tiporiecc. OO0paTHas CBS3b.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX U JAPOOHBIX YKCENl B
MO3UIIMOHHLIX cUcTeMax cuuciaeHuss. CBOMCTBa ITO3UIIMOHHON 3alHUCH YHCIA:
KOJIMYECTBO MU(P B 3aMUCH, MPU3HAK JEIMMOCTH YMCIa HA OCHOBAHUE CHCTEMBI
CUMCIIEHUA. AJITOPUTM TEPEBO/IA IIEJIOTO YUCia U3 P-MYHON CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJTOPUTM MepeBoJa KOHEUHOM P-uuHON 1poOu B NECATHUHYIO.
AJTOPUTM ITepeBO/IA IIEJIOT0 YKCIa U3 IECITUIHON CUCTEMBI CYUCIICHHS B P-MaHYy10.
JIBom4Hasi, BOCbMEpUYHAsl M MIECTHAIIATEPUYHAS CUCTEMBI CUUCIICHUS, TIEPEBOT
YHCeNl MEXJYy ITUMHU CHCTeMaMHu. ApupMETHYECKHUE OIepalui B MO3UIIMOHHBIX
CUCTeMaX CUUCIICHHUS.

[IpencraBiienne neNbIX U BEIIECTBEHHBIX YHUCET B TAMSATH KOMITBIOTEPA.

KonupoBanne TtekctoB. Komupoka ASCIl. OpgnobGailiTHBIE KOIUPOBKH.
Crammapr UNICODE. Kommposka UTF-8. Omnpenenecnue wuHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIECHUIA.

Konupoanue nzoopaxkenuii. OrieHKa "HPOPMaIMOHHOTO 00bEMa PaCTPOBOTO
rpaduueckoro n300paxkeHus Mpy 3aJaHHOM Pa3pelIEHUU U ITyOruHe KOJMPOBaHUS
I[BETA.

Komupoanwne 3Byka. Onerka HHPOPMAIMOHHOTO 00hEMA 3BYKOBBIX JTaHHBIX
IpY 33JaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSAHOCTH KOJIUPOBAHUSI.

Anrebpa noruku. BeickaspiBanusi. Jlormyeckue omnepanuu. TaOmuiibi
HUCTUHHOCTH JIOTHYECKHUX ONEPAINil «TU3BIOHKIH, KKOHBIOHKITUN, KHHBEPCHS,
CAMIUTAKAITAS),  «IKBUBAJCHIM». Jlormueckwe BeIpakeHUs. Brwraucienue
JIOTUYECKOTO 3HAYCHHS COCTAaBHOTO BBICKA3BIBAHHUS IPH HW3BECTHBIX 3HAYCHUSIX
BXOJSAIIMX B HET0 DJJIEMEHTApHBIX BBICKA3bIBaHWHA. TaONWIBI HMCTHHHOCTH
JIOTUYECKUX BhIpakeHUH. JIornyeckue onepaiuu U onepaiuy HaJl MHOKECTBaMHU.

[Ipumepsl 3aKOHOB anreOpbl JIOTHKU. OKBUBAJICHTHBIE MpeoOpa3oBaHUs
jJornyeckux BblpaxkeHud. Jlormueckue ¢yHkuun. IlocTpoeHue a0ruyeckoro
BBIPKCHHUS C TAHHOW TaOIUIeH HCTUHHHOCTHU. JIOTHUeCcKue 371eMEHThI KOMITBIOTEDA.
Tpurrep. Cymmatop. IlocTtpoeHue cxembl Ha JOTHYECKHX OJJIEMEHTaxX IO
JIOTUYECKOMY BBIPAKEHHIO. 3aluCh JIOTUYECKOTO BBIPAXKEHUS IO JIOTMYECKOU
CXeMe.



NudopmanuoHHbIe TEXHOJIOTUU

TexcroBbrii mpomeccop. PemaktupoBanue u (opmatupoBanue. IIposepka
opdorpadun u rpammartukud. CpelncTtBa TMOHMCKA U aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Mcnons3oBanue  ctwieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCKH, ornaBienue. OOnaunble cepBuchl. KonekTtuBHas padora c
JTOKyMEeHTOM. NHCTpYyMEHTBI pelieH3UPOBAHUS B TEKCTOBBIX Mpolieccopax. Jlemonas
nepenucka. Pedepar. IlpaBuna uuTHUpOBaHUS HCTOYHUKOB U 0GOPMIICHUS
oubmuorpaduyueckux ccoutok. OhopmiieHHe CIICKa IUTEPATYPHI.

BBon n300paxeHuil ¢ MCIONB30BAHUEM PA3NIMYHBIX IUMPOBBIX YCTPOUCTB
(urdpoBbIX (PoToanmapaToB U MHUKPOCKOIOB, BHUJIEOKAMEp, CKAHEPOB U APYIHX
ycTpoiicTB.). ['paduueckuit pemaktop. OO6paboTka rpaduyueckux OOBEKTOB.
PactpoBas u BektopHas rpaduka. Dopmatsl rpadudeckux ¢Ganios.

OO6paboTka n300pakxeHus U 3ByKa C UCIIOJIHb30BAHNEM HHTEPHET-TIPUIIOKEHUH.

MyneTuMenua. KomnsrorepHsie IIPE3EHTALNN. Hcnons3oBanue
MYJIbTUMEIUMHBIX OHJIAHH-CEPBUCOB JJIA pa3pa0OTKU MpPE3eHTAUUN MPOEKTHBIX
paborT.

[IpUHIUIIBI IOCTPOCHUS U PEJAKTUPOBAHUSA TPEXMEPHBIX MOIEIEH.
11 KIIACC

udpoBasi rpaMOTHOCTDH

[TpuHIUTIBI TOCTPOCHUS U allllapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiibl. Cetb UHTepHeT. Anpecauus B cetu Murepuer. Cucrema
JTOMEHHBIX UMEH.

Beo6-caiit. BeO-ctpanuia. BsauMmopeiictBue Opay3epa ¢ BeO-cepBEpOM.
Junamuueckue ctpanHulbl. PazpaboTka nHTEepHET-TIpUIo)KeHUH (caiiToB). CeTeBoe
XpaHCHHE JTaHHBIX.

Buner  gestenbHoctu B cetu  HWHrepner. CepBuchl  WHTephera.
['eoundopmanmonHbie cUCTeMbI. | €0JI0KalIMOHHBIE CEPBUCHI PEAIbHOIO BPEMEHHU
(HampumMmep, JoKanus MOOWIBHBIX TeJIe(OHOB, OMNpEACICHUE 3arpyKEHHOCTH
aBTOMAarucTpaiei), ”THTEpHET-TOProBIsl, OPOHUPOBAHUE OUIIETOB, TOCTUHHII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. CouuanbHble CETH —
OpraHu3anus KOJJIEKTUBHOTO B3auMOJIEUCTBHS M oOMeHa naHHbIMU. CeTeBoii
ATUKET: MpaBWia TOBEJeHUsS B KuOeprpocTpancTBe. [Ipobrema MOIIMHHOCTH
noiydyeHHOH nHpopmanuu. OTKpBITEIE 00pa30BaTeNbHBIE PECYPCHI.

TexHOTeHHbIE W JKOHOMHUYECKHE YTpO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTuid. O0mue mpooieMbpl 3aniuThl
uHdopmaIuu 1 HHPopMaMoHHOM Oe3omacHocTu. CpecTBa 3auThl HHPOpMaLUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX H aBTOMAaTU3UPOBAHHBIX HHPOPMAITMOHHBIX
cuctremax. IIpaBoBoe  oOecrneduenne  UHGOPMAIMOHHONW  OE30MACHOCTH.
[IpenoTBparieHne HECAHKITMOHNPOBAHHOTO IOCTYTA K JIMYHON KOH(PUACHITHATBHON



uH(poOpMalMy, XpaHALIEHCS Ha NEPCOHAJBHOM KOMIIBIOTEPE, MOOMIBHBIX
ycTpoiicTBax. BpegonocHoe nporpaMmmHoe obecrneueHue u cnocoObl 60pbObI ¢ HUM.
AHTUBHpYCHBIE mTporpamMmbl. OpraHuzanusi JUYHOTO apxuBa HHQPOPMAIIUU.
PesepBHOe konnpoBanue. [1aposibHas 3amura apxusa.

NudopmanmoHHble TEXHOJOTMM UM Npo(ecCHOHaNbHas JI€ATE€IbHOCTb.
HNudpopmanmonnsie pecypcebl. Lludposas skonomuka. Mudpopmarmontas KyibTypa.

Teopernyeckne 0CHOBBI MHGOPMATHKHU

Mopnenu u moxenupoBanue. Llenn monenupoBanus. COOTBETCTBHE MOJENIH
MOJIEUPYEMOMY OOBEKTY WM Ipoueccy. PopManu3anus NpUKIaaHbIX 3a/1a4.

[IpencraBiienne pe3yabTaTOB MOJAEIUPOBAaHUS B BHUAE, YIOOHOM JyIs
BOCIIPUSATHS YesoBeKoM. ['paduueckoe npeacTaBieHne JaHHbIX (CXeMbl, TAOIHIIbI,
rpadukn).

I'padpr. OcHoBHble moHsATHUA. Buael rpados. Permenue anropuTMU4YecKux
3aJlay, CBA3aHHBIX C aHAIM30M IpadoB (OCTPOEHUE ONTUMAIBHOTO MYTH MEXIY
BepIIMHAMHU Tpada, ompeaeseHrne KOJWYECTBA pPa3IUYHbIX NyTeHd Mexay
BEPIIMHAMHU OPUEHTHPOBAHHOTO AIUKINYECKOr0 rpada).

HepeBps. bunapHoe nepeBo. [MCKpeTHbIE UIPBI JIBYX UIPOKOB C IOJIHOU
unpopmarueit. [loctpoenue nepeBa mepebopa BapHAHTOB, ONHUCAHUE CTPATETHUU
UTPHI B TaOIMYHOM opMe. BBIUTPHINIHBIE CTPATETUH.

Hcnonb3oBanue rpadoB U JAEPEBHEB MPU ONMUCAHUH OOBEKTOB U IMPOIIECCOB
OKPY>KarOLIEro MUpA.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

Omnpenenenrne BO3MOXHBIX Pe3yJbTaTOB pabOThl MPOCTEHIINMX aJrOpUTMOB
YIPaBIEHUSI HCIOJHUTEISIMA M BBIUHCIHUTENBHBIX alropuTMoB. OrmpeneneHue
WCXOJIHBIX JaHHBIX, PU KOTOPBIX AJITOPUTM MOXKET 1aTh TPeOyeMbIi pe3ysIbTar.

Ortarbl penieHus 3a1a4 Ha KoMmnbloTepe. SA3bik nporpammuposanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH SI3bIKAa MPOrPaAaMMHPOBAHUS.
Tumnbel AaHHBIX: IEJIOYUCICHHbIEC, BEIIECTBEHHBIE, CHUMBOJIbHBIC, JIOTHYECKUE.
Bersnenus. CocraBubie ycnoBus. Lukibl ¢ ycnoBueM. L{UKIBI O mepeMEHHO.
Hcnonb3zoBaHue TaOJINL TPACCUPOBKHU.

Pa3paboTka u mporpamMmHas peanu3alus aJlrOPUTMOB PEIIEHUS THUIOBBIX
3amad 0a3oBOoro ypoBHs. [lpumepsl 3amad: airoputMbl OOpaOOTKM KOHEUHOUN
YHCIIOBOM IIOCJIEN0BATEIBHOCTH (BBIYMCIEHHE CYMM, ITPOU3BEACHUM, KOJIUYECTBA
AJIEMEHTOB C 3aJaHHBIMU CBOWMCTBaMH), aJTOPUTMbl aHAIM3a 3allMCHA 4YHCENl B
MO3ULIMOHHON CUCTEME CUHCIICHHUS, aITOPUTMbI PEILICHUS 3a/1a4 METOJIOM repedopa
(moMCK HanOOJBIIETrO OOILETo ASIUTENS ABYX HATypajIbHbIX YUCEN, IPOBEPKA UHACIIA
Ha MPOCTOTY).

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QyHKIUH  sI3bIKA
IPOrpaMMUPOBAHMS 1711 00PAOOTKU CUMBOJIBHBIX CTPOK.



TabnuuHble BeTUYUHBI (MacCHUBBI). AJTOPUTMBI PabOTHl C 3JIEMEHTAMHU
MaccuBa C OJHOKPAaTHBIM IPOCMOTPOM MAacCHBa: CYMMHUPOBAHHE HJIEMEHTOB
MacCCHBa, MOJCYET KOJIUYECTBA (CyMMBI) 3JIEMEHTOB MacCHUBa, YJIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBUIO, HAaxOXJIeHHE HauOoJbllIero (HaMMEHBIIEr0) 3HAYCHUS
AJIEMEHTOB MAacCHMBa, HaXOXJIEHHUE BTOPOro MO BEIWYMHE HaUOOJBIIETro
(HauMEHBIIIETO) 3HAYCHUSI, TMHEUHBIN MMOUCK IJIEMEHTA, IEPECTAaHOBKA 3JIEMEHTOB
MaccuBa B 0OPaTHOM MOPSIJIKE.

CoptupoBka ogHOMEpHOro MaccuBa. IIpocTele MeETOABI COPTUPOBKHU
(HampuMep, METOJ Ty3bIpbKa, METOJ BHIOOpPA, COPTUPOBKA BCTAaBKaMU).
[Toamporpammsi.

NudopmanuoHHbIe TEXHOJIOTHI

AnHanu3 ngaHHbIX. OCHOBHBIE 33J]ayM aHalv3a JaHHBIX: IMPOTHO3HPOBAHUE,
Kinaccudukaiys, KiacTepuszanus, aHaiu3 OTkIoHeHu#. IlocienoBaTtenbHOCTH
pelieHus 3aja4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYUCTKA U OIEHKA
KauecTBa JAaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKUE JaHHBIX,
BU3yalIN3allusl JaHHBIX, UHTEPIIPETALINs PEe3yJIbTaTOB.

AHanu3 MaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAaOIUI. BbrdmciieHne CyMMbl,
cpenHero apupMeTuuecKoro, HauOOJIbIIETO0 U HAMMEHBIIIETO 3HAYCHHI 1harna3oHa.

KomMmnbroTepHO-MaTeMaTHYECKUE MOJEIIH. Oranbl KOMIIBIOTEPHO-
MaTEMaTUYECKOr0 MOJETUPOBAHMS: TOCTaHOBKAa 3aJaudd, pa3paboTKa MOJENH,
TECTUPOBAHUE MOJICNIM, KOMIBIOTEPHBIH JKCIEPUMEHT, aHaldu3 pe3yJbTaToOB
MOJETUPOBAHUSL.

YucneHHoe pellieHre ypaBHEHUH ¢ IOMOIIBIO 10A00pa mapamerpa.

Tabnuunable (pensaiuoHHBIE) O0a3bl JaHHBIX. Tabnuila — MpeacTaBICHUE
cBelleHNH 00 OJHOTMHHBIX OOBekTax. Iloje, 3amuch. Kimrou Tabmumel. Pabora ¢
roToBOM 0a30¥l nmaHHBIX. 3amojiHeHWe Oa3bl naHHbIX. [lomck, copTUpoBKa U
bunbTpanys 3anucei. 3ampockl Ha BBIOOPKY JaHHBIX. 3aIllpoChl C MapaMeTpamu.
Brluucnsiemble Mo B 3alIpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THIIBI CBsI3EH MEXay TabJuiamMu. 3arnpockl
K MHOTOTaOTMYHBIM 0a3aM JIaHHBIX.

CpenctBa UCKYCCTBEHHOTO MHTEIUIeKTa. CepBUCHI MAIIMHHOTO TIEPEBOJa U
pacnio3HaBaHus yCTHOM peun. HWnueHTudukamms © TOUCK HW300paKCHUIA,
pacnioznaBanue jull. CamooOy4aromiecs: cucteMmbl. MICKyCcCTBEHHBIN MHTEIIEKT B
KOMIIBIOTEPHBIX Urpax. Mcnonb30BaHNE METOJOB HCKYCCTBEHHOTO MHTEJUIEKTA B
oOyyaromux cucremax. Vcronp3oBaHue METOJ0B MCKYCCTBEHHOTO MHTEIUICKTA B
poboroTexnuke. HWutepHer Bemiei. [lepcrnekTHBBI pa3BUTUS KOMIBIOTEPHBIX
MHTEJUJIEKTYaJIbHBIX CUCTEM.



JIAHUPYEMBIE  PE3YJBTATBI OCBOEHHSI TPOTPAMMBI  T1O
WH®OPMATUKE HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHMS
(FA30BBIIl YPOBEHD)

JINMYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE pEe3yJbTAaThl OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTH OOYYaIOIIHUXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3MIIMEN JIMYHOCTH, CHUCTEMOMU
[IEHHOCTHBIX OPHUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IEHHOCTSIM POCCHICKOTO OOIECTBa, PACHIMPEHHUE >KU3HEHHOTO OMbITa U
OTbITa JICSITEIBHOCTU B MPOLIECCE pealh3allii CPeCTBAMHU Y4eOHOro MpeIMeTa OCHOBHBIX
HaIpaBJICHUI BOCHUTATENbHOU JeATeNbHOCTU. B pesynbrare n3ydyeHuss uHPOpMaTUKU Ha
YpPOBHE cpemHero obOmiero oOpa3oBaHus y oOydaromerocss OyayT chOpMHUPOBAHBI
CJIEAYIOUIUE JTUYHOCTHBIC PE3YJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MpaB U OOA3aHHOCTEW, YBaXXEHUE 3aKOHA U
MPaBOIOPSKA, COOJIIOJACHUE OCHOBOIOJAralomuX HOPM HWH()POPMAIIMOHHOTO TMpaBa U
nH(GOPMAITMOHHON O€30MTaCHOCTH;

TOTOBHOCTh IIPOTHUBOCTOSITh UACOJOTUU SKCTPEMHU3MA, HAIlMOHANM3Ma, KCeHOopoOuu,
JTUCKPUMUHALIUK TIO COITMATIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MTPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HACIEAUI0, NOCTHKEHUAM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHAX, TMOHMMAaHHE 3HAYCHUS WH(POPMATHKM KaK HAYKH B KHU3HU
COBPEMEHHOT0 O0IIEeCTBA;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEICHNS;

CIIOCOOHOCTh  OIICHMBATh CHUTYyallMl0 W [PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B CETH
WNurepHer;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY HAYy4YHOTO U TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH Pa3IMYHbIE BUBI UCKYCCTBA, B TOM YWCJIE OCHOBAHHBIE
Ha UCIOJIb30BaHUU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

5) pusvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh 370POBOTO W 0Oe30macHOro oOpa3a >KHU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBbIO, B TOM YHCJIE M 3a CYET COONMIOACHUS TpeOOBaHUU
0e30macHOM KCIUTyaTaluy CPEJICTB HHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPy10BOr0 BOCIIMTAHMS:



FOTOBHOCTb K AKTUBHOW JEATEIBHOCTH TEXHOJIOTMYECKOM M COLHMAIBHOU
HaNpaBJIE€HHOCTH, CIOCOOHOCTh HWHUIMHPOBATh, IUIAHUPOBATb H  CaMOCTOSITEIBHO
BBINOJIHSTH TaKylO JESTEIIbHOCTD;

UHTEpEC K cPepam npodeccuoHaNbHOU AESTENbHOCTH, CBI3aHHBIM C HH(POPMATUKOM,
MpOrpaMMUpPOBaHUEM M UH(OPMAIMOHHBIMA  TEXHOJOTMSIMHU, OCHOBAaHHBIMHU  Ha
JOCTHKEHHUSIX HMH()OPMATHKM W HAyYHO-TEXHUYECKOIO IpOorpecca, yMEHHE COBEpLIATh
OCO3HaHHBIM BBIOOp Oyaymied mpodeccuu M peann3oBbIBaTh COOCTBEHHBIE YKU3HEHHBIC
IUTaHbL;

TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HAa IPOTSKEHNUN BCEU
KU3HU;

7) IKOJIOrH4e€CKOr0 BOCIIMTAHUSA:

OCO3HaHME INI00ANIBHOTO XapaKTepa IKOJIOTMYECKUX MPOo0IeM U MyTel UX pelieHus, B
TOM YHCJIE C YYETOM BO3MOKHOCTEN MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

8) neHHOCTH HAYYHOI'O NMO3HAHMSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HHPOPMATUKHU, JOCTHKEHUSIM HAyUYHO-TEXHHUUECKOT 0 Iporpecca U 00eCTBEHHON
IOPAaKTUKH, 32 CUYET NMOHUMAHUS POJM HH(POPMAIMOHHBIX PECypcoB, MH(POPMALMOHHBIX
IpoLEecCcOB M MH(OPMAIMOHHBIX TEXHOJOTMH B YCIOBHUSIX LU(PPOBON TpaHchopMauuu
MHOTHX c(hep )KU3HU COBPEMEHHOT0 OOIIECTBA;

OCO3HAHHUE LEHHOCTH HAay4YHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh TPOEKTHYIO
U MCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHANBUIyAJIbHO U B TPYIIIIE.

B mpouecce AOCTHXKEHUS JHMYHOCTHBIX pE3YyJIbTATOB OCBOEHUS MPOrPAMMBbI IO
uHpopmaTuke y OOydYaronIMXcs COBEPUICHCTBYETCS AMOLIMOHAJIBHBIA  MHTEIUIEKT,
npenoararoui copMUPOBAHHOCTH:

CaMOpETYJINPOBAHUS,  BKIIOYAIOIIET0  CAMOKOHTPOJIb,  yMEHUE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOLMOHAIBHBIM
MU3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOIIEH CTpPEMJICHUE K JIOCTHXKEHHIO LIETU U yCIEXY,
ONTHUMH3M, MHULIUATUBHOCTh, YMEHHUE I€MCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CITOCOOHOCTh TOHUMATh 3MOIMOHAIIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBaTh €ro IPU OCYLIECTBIEHUU KOMMYHHKAIMM, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaMBaTh OTHOLICHHS C
APYTUMHU JTIOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare nzyuenus MHPOPMATUKH HA YPOBHE CpEHET0 001Iero oOpa3oBaHus y
oOyudatomerocsi OyayT copMHpOBaHBI METAaNpPEAMETHBIE PE3YJbTaThl, OTPAKEHHBIC B
YHUBEPCAIBHBIX YUeOHBIX ICUCTBUAX, @ UMEHHO: II03HABATEIIbHBIC YHUBEPCAIbHBIC YUECOHBIC
JCHUCTBUSA, KOMMYHHKATHBHBIE YHUBEpPCAIbHBIC YUYCOHBIC EHUCTBHSI, pETYJIATHBHBIC
YHUBEpCaJIbHbIC YU€OHbIE IEUCTBUS, COBMECTHAS JCSITEIBHOCTb.



Ilo3naBaTenbHbIe YHUBEPCATbHBIE YUeOHbIE /1eiicTBUS

1) 6a30Bble JJOrHYecKHe IeHCTBUS:

CaMOCTOATENFHO (POPMYIHPOBATh M aKTYaTM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBIM TMpPU3HAK WJIM OCHOBAaHUSA [UJII  CpaBHEHUS,
KJaccuuKauu U 0000IeHHUS;

OTIPENIEIIATH LEJIH ACSITEILHOCTH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaTpiBaTh IUIAH peEHICHUS MpoOJeMbl C Y4Y4€TOM aHaIW3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JCSATEIBLHOCTD, OIICHUBATH COOTBETCTBUE PE3YIbTATOB IEIISIM,
OIICHUBATh PUCKHU MOCIEACTBUM €SI TEIHHOCTH;

KOOPJIMHUPOBATh M BBITIOJHATH PA00Ty B YCIOBHUSIX PEATbHOTO, BHUPTYyaJIbHOTO W
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKHE TeHCTBUSA:

BJIQJIETh HABBIKAMHU Y4eOHO-UCCIIEAOBATEIBCKOM U TMPOEKTHOW JeATEeNbHOCTH,
HaBBIKAMH pa3pernieHus Mpo0sieM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIHLHOMY
NOMCKY METOJIOB pELICHUS] NPAKTUYECKUX 3ajay, MPUMEHEHHUIO pa3JIMYHbIX METOI0B
MO3HAHUS;

OBJIAJICTh BUAAMU JICSITEIHLHOCTH IO MOJYYSHUIO HOBOTO 3HAHMS, €r0 HHTEPIIPETAIIUH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JUYHBIX YUEOHBIX CUTyallMsX, B TOM YHUCJE MpHU
CO37aHUM YUYEOHBIX U COIIMAIIbHBIX MPOEKTOB;

dbopMHpOBaHHE HAY4YHOTO THIIA MBILIUICHUS, BJaJeHHE HAYYHON TEPMHHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 33J]Ja4l B 00pa30BaTEILHOMN JIESITEILHOCTH U
KU3HCHHBIX CUTYaIIUSX;

BBISIBJISITh TTPUYMHHO-CJICJICTBEHHbBIE CBSI3M M aKTyaJlu3UpPOBaTh 3a/lady, BBIJBUTATH
TUNOTE3y €€ PElIeHUsl, HAXOAUTh apryMEHTbl IJis JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJM3UPOBAaTh MOJYYEHHBIE B XOJ€ pEIIeHUS 3aJaud Pe3yabTaTbl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH II€JICHANPABICHHBIN MMOUCK MEepeHoca CPeCTB U CIOCOO0B JACHCTBUS B
po¢eCCUOHATILHYIO CPENY;

MEPEHOCUTh  3HaHUA B  TO3HABATEIbHYIO U NPAKTHUYECKYI0  00JIacTH
KUZHEACATEIbHOCTH;

WHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTelH;

BBIJIBUTaTh HOBBIC WJICU, TpeJlaraTh OPUTHHAIIBHBIC MOIAXOJbI M PEIICHHS, CTaBUTh
npo0JIeMbl U 3aJ1a4H, I0MyCKaIOIIKUe aTbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ nH(popmanuei:



BJIAJECTh HABBIKAMM IOJIyYeHUS HMHQOpMalUWd U3 HMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITEIIBHO OCYLIECTBIIATh ITOMCK, aHAJIW3, CUCTEMATH3alMI0 M HHTEPIIPETALUIO
MH(pOpPMAIH pa3INYHbIX BUJIOB U (POPM NpeACTaBICHUS;

co37aBaTh TEKCThl B pa3iu4HbIX (opmarax ¢ y4y€TOM Ha3HA4YeHHs MHPOpPMaLUU U
LEJIEBOI ay IMTOPUH, BEIOMPAs ONTUMAJIBHYIO (DOpMY MPEACTABICHHS U BU3yaIU3aLUN;

OLIEHHBATh JIOCTOBEPHOCTD, JIESTUTUMHOCTh MH(OpPMaLIUHU, €€ COOTBETCTBUE MPABOBHIM
¥ MOPAaJIbHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJOTUHA B
pPEIIEHNN KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJIIOICHHEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH O€30MACHOCTH, TUTHEHbI, pecypcocOepekeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€3011aCHOCTH;

BJaJeTh HAaBbIKAMU pAaCHO3HABaHUS M 3allUThl WHMOpManuu, HHGOPMALMOHHON
0€3011aCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBHS

1) oO1enme:

OCYIIECTBIISATh KOMMYHHUKAIIMHN BO BCeX chepax KU3HU;

pacno3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHUS, MOHUMATh 3HAYEHHE COIMATIbHBIX
3HaKOB, pacClO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTYyallMii W YMETh CMSr4aTh
KOH(JIUKTBIL;

BIIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, apryMEHTHUPOBAHHO
BECTH JUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS.

2) coBMecTHas [1eTeJIbHOCTh:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUTYaIbHON pabOTHI;

BEIOMPATh TEMATUKY W METOJBI COBMECTHBIX JEHCTBUN C yIETOM OOIIMX UHTEPECOB U
BO3MOXHOCTEMN KaXKJI0I0 WIEHA KOJUICKTHUBA;

IIPUHUMATh LEJIM COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ TOCTUKECHUIO: COCTABIIATH

IJIaH JIEWCTBHUM, pachpeleisTh poJM € YYETOM MHEHHH YYacTHUKOB, OOCYXIaTb
pe3ynabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOr0 ydYaCTHHKA KOMaHIbl B OOLIUI
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UAEH C MMO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TMO3UTUBHOE CTPATETHMYECKOE IMOBEACHHE B PA3JIMYHBIX CHUTyalUsX,
IPOSBIIATH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCaJbHbIe Y4eOHbIe NeliCTBHUA

1) camoopranusanms:



CaMOCTOSITENIHO OCYIIECTBISAThH MO3HABATENIbHYIO I TEIIbHOCTb, BBIABIIATH MPOOIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 0Opa3OBaTEIBHON EATCIBHOCTH W
YKA3HECHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pEUIEHUsT MpPOOJeMbl C YUYETOM HUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

J1laBaTh OLICHKY HOBBIM CUTYALUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JIeNaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaTh €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHHBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHHUIO MIUPOKOM HJPYAUIMH B Pa3HBIX
00JacTsAX 3HAaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

NaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJa/IeTh HaBBIKAMU II03HABATEIbHOW pediekcuu Kak OCO3HaHHS COBEPIIACMBIX
JNEUCTBUM W MBICIUTENBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB U OCHOBAHUMW; HCIOJIb30BaTh
npuémbl pedIeKCUU SISl OLEHKH CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [PU AHATIU3E PE3YIbTATOB AEATEIBHOCTH.

3) npuHATHSA ce0st M APYTrUX:

OpPUHUMATh ce0sl, MOHUMas CBOU HEJJOCTATKHU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTHUX [IPU AHAIIM3E PE3YJIbTATOB ACATEIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYrOro 4yeaoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

B npomecce wu3yuenus kypca wuHPOpMaTUKu O0azoBoro ypoBHA 6 10 knacce
00yJaronuMuUcs Oy IyT TOCTUTHYTHI CIICTYIOIINE MPEIMETHBIC PE3YyIbTaThI:

BJIQJICHUE TIPEICTABICHUSIMU O POJM WH(POPMAIMK W CBA3aHHBIX C HEHM MPOIECCOB B
IPUPOJIE, TEXHUKE U 00IIECTBE, MOHATHIMHU «UHMOPMAIUsD», «MHPOPMAIIMOHHBIN MPOIIECCH,
«CHUCTEMa», KKOMIIOHEHTBI CUCTEMBI», «CUCTEMHBIN 3D PeKT», «MHPOPMAIIMOHHAS CUCTEMAY,
«cHucTeMa yrpaBJIeHUY;

BJIaJICHHE METOJaMH IMoucka uHpopmanuu B cetd MHTepHET, yMeHue KPUTHYECKU
OIICHWBAThH WH(OPMAITUIO, TTOTYICHHYIO U3 ceTH IHTepHEeT;

YMEHHE XapaKTepU30BaTh OOJBINNE JAaHHBIC, TPUBOJUTH MPUMEPHl UCTOYHUKOB KX
MOJIy4YECHHS M HAPaBIICHUS UCTIOIh30BaHNUS;

MOHMMAaHUE OCHOBHBIX MPUHIIMIIOB YCTPOMCTBA U (YHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TCHACHIMM pPAa3BUTHS KOMIIBIOTEPHBIX
TEXHOJIOTHH;



BIIQJICHUE HaBBIKAMHU PaOOTHI C OMEPAIMOHHBIMA CHUCTEMaMH, OCHOBHBIMH BHJIaMU
IPOrPaMMHOTO OOeCTIieYeHUS ISl PEIICHHS YUeOHBIX 3a]1a4 110 BEIOPAHHOM CreIUaTN3allui;

coOmro/ieHne TpeOOBaHUM TEXHUKH O€30MaCHOCTH W TUTHEeHBbl Npu padoTe ¢
KOMITBIOTEpAMH M IPYTHMH KOMITOHEHTaMHU MU(PPOBOTO OKPYKCHHS, TOHMMaHUE TTPABOBBIX
OCHOB HCITOJIb30BaHUS KOMITBIOTEPHBIX IporpamMm, 0a3 JaHHBIX © MaTepHaJIOB,
pa3MemEHHbIX B ceTu HTEepHET;

MOHMMaHUE OCHOBHBIX MPHUHIUIIOB UCKPETU3AIMN PA3IUYHBIX BUJIOB UHPOpPMAIIUH,
yMEHHUE OIpEeNeisITh HWHPOPMAIMOHHBIH O00BEM TEKCTOBBIX, T'PAPUUYECKUX M 3BYKOBBIX
JTAHHBIX TIPY 3aJaHHBIX TTapaMeTpax AUCKPETU3AIINN;

yMEHUE CTPOUTH HEPABHOMEPHBIE KOJIbI, JOMYCKAIOIINE OTHO3HAYHOE JICKOIUPOBAHUE
cooOmieHui (nmpepuKcHbIC KOJbI);

BJIAJICHUC TCOPETUYCCKUM allllapaToM, IMO3BOJISIONIMM OCYIIECTBIISTh MPEICTaBICHUE
3aJIaHHOTO HATYpaJbHOTO YHCJA B Pa3jIMYHBIX CHUCTEMax CYHUCIICHHS, BBITOJIHATD
nmpeoOpa30BaHUs JJOTUYECKUX BBIPAKCHHM, UCIIONB3YS 3aKOHBI alreOphl JTOTHKH;

YMEHHE CO37aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U ICMOHCTPAIITMOHHBIC
MaTepuayibl C HCIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEACTB H
00JIaYHBIX CEPBHCOB;

B mnpomecce wm3yuenus Kypca wuHpopMaThku 0a3zoBoro ypoBHsS 6 11 knacce
00yJaronMMuUcs Oy IyT TOCTUTHYTHI CICIYIOINE TPEIMETHBIC PE3yIbTaThI:

HAJIMYUE TIPEACTABICHUN O KOMIBIOTEPHBIX CETAX M X POJIU B COBPEMEHHOM MHUpPE, 00
oOIIMX MPUHIUIAX Pa3pabOTKU U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

NMOHMMaHUE YIrpo3 HH(POPMAIMOHHOW OE30MacCHOCTH, HCIIONB30BAHUE METOJIOB U
CpPEACTB  MPOTUBOJEUCTBUS JTUM  yrpo3aMm, coOdrojieHne Mep  0e30MacHOCTH,
MPEIOTBPAIIAIONTUX HE3AKOHHOE PAaCIPOCTPAHCHUE MTEPCOHAIBHBIX JIAHHBIX;

BJIQJICHUE TEOPETHUECKUM armapaToM, MO3BOJISIONIMM OMPEACIATh KpaTIalImii My Th
BO B3BEHICHHOM Tpade U KOJIUYECTBO MyTEH MEXIy BEpUIMHAMU OPHEHTHPOBAHHOTO
aIUKINYecKoro rpada;

yMEHUE YWTaTh M IOHUMATh IPOTPAMMBbI, PEATU3YIOMINE HECIOXKHBIC aJITOPUTMBI
00pa0OTKH YHCIIOBBIX U TEKCTOBBIX JJAHHBIX (B TOM YKCJIE MACCUBOB U CUMBOJIbHBIX CTPOK)
Ha BRIOPAHHOM JIJIsl U3YUCHHUS YHUBEPCAITBHOM SI3BIKE TPOTPAMMHUPOBAHUS BICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), aHanmu3upoBaTh alropuTMbl C HCIIOJIB30BAHUEM TaOJIHI
TPACCHUPOBKH, OIPEICIATh 03 HCIOIb30BaHMS KOMITBIOTEpA PE3YyJbTaThl BBITIOJHEHUS
HECJIOKHBIX TIPOTPaMM, BKITFOUAOIINUX ITUKIIBI, BETBIICHUSH TIOIITPOTPAMMBI, TIPH 3aJaHHBIX
MCXOJIHBIX JAHHBIX, MOJAU(PUIIMPOBATH TOTOBBIC MPOTPAMMBI JIJIsi PEIICHUS HOBBIX 3ajad,
UCIIOJIb30BaTh MX B CBOUX IPOrpaMmax B Ka4eCcTBE MOANporpamm (mpoueayp, GyHKIu);

yMEHUE PCAIM30BBIBATh Ha BHIOPAHHOM TSI M3YYCHHS S3BIKE MPOTPAMMHUPOBAHUS
BbIcokoro ypoBHs (ITackans, Python, Java, C++, C#) TumnoBbie airoputMbl 00pabOTKH YKCE,
YHCJIOBBIX TOCJEAOBATCIIBHOCTE W MAaCcCHBOB: TPEJICTaBIICHWE YWCIa B BHJIC Habopa
MPOCTBIX  COMHOXHTEJICH, HAXO0XJICHUE MAKCUMaJIbHOW (MUHMMaIbHON) LUQPHI
HATypaJIbHOTO YKCIIa, 3alMCAHHOTO B CHCTEME CUMCIICHUSI C OCHOBAHHUEM, HE TTPEBBIMIAIOIIAM
10, BbrumciieHHEe OOOOMIEHHBIX XapaKTEPUCTHK OJIEMEHTOB MACCHMBAa WM YHUCIOBOU
TIOCJICIOBATEIIBHOCTH (CYMMBI, POU3BEICHUS, CPETHET0 apU(PMETHICCKOTO, MUHUMAJIBHOTO



U MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YIOBJIETBOPSIOIIUX 33JaHHOMY
YCIIOBHIO), COPTUPOBKY JIEMEHTOB MACCHBA;

YMEHHME HCIOJIb30BaTh TaOJIMYHbIE (pENALMOHHBbIE) 0a3bl JaHHBIX, B YaCTHOCTH,
COCTAaBJISAITh 3alPOCHl K 0a3aM JTaHHBIX (B TOM YHCJIE 3alPOChI C BBIUUCISIEMBIMU TOJISIMH),
BBINIOJIHATh COPTUPOBKY M MOKMCK 3amKceil B 0a3e TaHHBIX, HAMOIHATH pa3padboTaHHyIo 0azy
JaHHBIX, YMEHHUE HCIOJIb30BaTh 3JIEKTPOHHBIE TAOIHUIIBI JUIsl aHAIW3a, MPEJCTABICHUS U
0o0paOOTKM JaHHBIX (BKJIIOYas BBIUMCICHHE CYMMBI, CPEIHEro apu(pmeTuyecKkoro,
HauOOJBIIEr0 U HAUMEHBIIEr0 3HAUCHU, PeIlIeHHE YPaBHEHUN);

YMEHHE UCIO0JIb30BaTh KOMIIbIOTEPHO-MATEMATHYECKHE MOJEIIH ISl aHaI13a OOBEKTOB
U TpoIeccoB: (HOPMYIHPOBaTh LEIb MOJEIUPOBAHUS, BBIMOJIHATH aHAJINU3 PE3YJbTATOB,
IOJyYEHHBIX B XOJI€ MOJEIUPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJIEIN MOJECIUPYEMOMY
00BEKTY WM MPOLECCY, MPEACTABIATH PE3yJIbTaThl MOJEIUPOBAHUS B HATJISITHOM BUJE;

YMEHHE OpraHU30BbIBATH JIMYHOE NH(OPMALIMOHHOE IPOCTPAHCTBO C UCIIOJIB30BAHUEM
pPa3IUYHBIX LHUQPPOBBIX TEXHOJOTWH, MOHMMAHHE BO3MOXHOCTEH HU(POBBIX CEPBUCOB
rOCyJapCTBEHHBIX  YCIyT, LU(PPOBBIX  00pa30BaTEIbHBIX  CEPBUCOB, IOHMMAaHUE
BO3MOKHOCTEMl M OTPAaHMYEHUN TEXHOJIOTMII MCKYCCTBEHHOIO HMHTEIUIEKTAa B PA3IHMYHBIX
o0nacTax, HaIM4Yue MpeACTaBICHU 00 MCIONb30BaHUM MH(POPMAIIMOHHBIX TEXHOJOTUMN B
pa3nuYHbIX NpodeccuoHaIbHBIX chepax.

J1si mpoBeleHUs] €IUHOTO TOCYJapCTBEHHOI0 JK3aMeHa M0 uHQopmaTuke
(manee - EI'D mo uHpopmaTUKe) UCHONB3yeTcs NepedeHb (KoaudukaTop) MpoBepseMbIX
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBI CPEIHETO

oO1rero 00pa3oBaHMs U 3JIEMEHTOB COJIEPKaAHUSI.






Tabmauma 13.4
ITpoeepsiembie Ha EI'D o nHpopMaTrke TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM

00pa3oBaTeILHOMN MTPOTPaMMBbI CPETHEr0 OOIIEro 00pa30BaHMs

Kon [TpoBepsiembie TpeOOBaHUS K IPEAMETHBIM PE3YyJIbTaTaM OCBOCHUS
IIPOBEPAEMOTO OCHOBHOU 00pa3oBaTeILHON MPOTPpaMMbl CPETHETO OOIIETOo
TpeOOBaHUs oOpa3zoBaHuUs
1. 3Hamv (noHumams)
1.1

[loHMMaHue OCHOBHBIX MPUHIIMIIOB YCTPOWCTBA U (DYHKIIMOHMPOBAHUSA
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TE€HICHIUN
Pa3BUTHSI KOMIIbIOTEPHBIX TEXHOJIOTHI; BIaJeHUE HABBIKAMH PAOOTHI C
ONEPAMOHHBIMUA CUCTEMAMU M OCHOBHBIMM BHUJAMU IPOTPAMMHOTO
oOecrieueHuss sl peuieHust y4eOHbIX 3aJad 10  BbIOpaHHOM

CIICTIHAJIN3all1

1.2 Hanmuune Hpe,Z[CTaBHCHI/Iﬁ 0 0a30BbBIX INpuHOUIIax OpraHu3alvuu ¢

(GyHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEl

1.3

[loHnMaHue OCHOBHBIX IIPUHOUIIOB AUCKPCTHU3ALlMU PA3JIMYHBIX BHI0B

nH(pOopMauu

1.4 [lonumanue 0a30BBIX AITOPUTMOB OOPaOOTKH YMCIOBOM M TEKCTOBOMU

uHOpMaIMU (3aIUCh YHCEJ B TO3WIIMOHHOW CHUCTEME CYUHCICHUS,
NIEJIMMOCTD LEJIbIX YHUCEN; HAX0XKACHUE BCEX MPOCTHIX YMCEI B 3aJaHHOM
nuanazoHe; o0paboTKa MHOTOpa3psAOHBIX UENbIX YUCEe; aHalu3

CHMBOJIBHBIX CTPOK U JPYTHUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHHE (byHKI_[I/IOHEUII)HBIe BO3MOXHOCTH HHCTPYMCHTAJBHBIX CPCIACTB

Cpeabl pa3paboTKH

1.6 BiianeHue OCHOBHBIMU CBEIEHUSIMH O 0a3ax JaHHBIX, X CTPYKTYpE,

CpelICTBaxX CO3aHus U pabOThl C HUMU

1.7

[loHMMaHKE BO3MOXKHOCTEN U OTPAHUYEHUN TEXHOJIOTUM UCKYCCTBEHHOIO
WHTEJJIEKTAa B Pa3IMYHBIX OOJACTAX; HalM4YuMe MPEACTaBICHUN 00

M CIIOJIb30BaAHNHN HH(bOpMaL[PIOHHBIX TEXHOJIOIUi B Pas3InYHBbIX

npodeccruoHanbHbIX chepax







1.8

BilasieHre TEOPETHMYECKHMM amnmaparoM, MO3BOJSIOIMIMM OCYIIECTBISTh
[IPEACTABICHNUE 33aJaHHOT0 HAaTYyPaJIbHOTO YMCJIA B PA3JIUYHBIX CUCTEMAX
CUMCJICHUS; BBINOJIHATh NPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKECHUI,
MCIIOJIb3YSl 3aKOHBI anreOphl JOTUKH; ONpPEAeNsaTh KpaTdalliuid myTh BO
B3BEUICHHOM rpade ¢ KOJUYECTBO IMyTeH MEXIy BEpLIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIINYICCKOI'O rpa(pa

Ymemo

YMEHHE WCMOIb30BaTh KOMITBIOTEPHO-MATEMATHUCCKUE MOJETH IS
aHajau3a OOBEKTOB U MPOIIECCOB: (POPMYITUPOBATH 11€JIb MOJICIUPOBAHUSI,
BEITIOJIHATHh aHAJIU3 PE3yJIbTaTOB, MOJTYYEHHBIX B X0JI¢ MOJCIUPOBAHUS;
OLICHWBATh aJCKBATHOCTb MOJEIH MOJCIUPYEMOMY OOBECKTY WU

IMPOLICCCY, MPCACTABIIATL PC3YJIbTAThI MOJACIIMPOBAHUA B HAITIIAHOM BHUIC

2.2

YMeHne kiaccu@UIMpPOBAaTH OCHOBHBIE 3aJayd  aHaln3a JIAHHBIX
(mMporHo3upoBaHue, KJaccuduxanus, KJIacTepU3alus, aHaIu3
OTKJIOHEHHUI); MOHUMATh MOCIEAOBATEILHOCTh PEIICHUS 3a/lay aHajau3a
NAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OlLEHKA Ka4yeCTBAa JIaHHBIX,
BHIOOD W (WJIM) TIOCTPOCHHE MOJENH, TMpeoOpa3oBaHUE JIaHHBIX,

BHU3YyaJIM3allls JaHHBIX, HHTCPIIPCTAIHUA PC3YIIBTATOB

2.3

'YMeHue ornpeaeniatb THGOPMAIIMOHHBINH 00bEM TEKCTOBBIX, I'papruecKux
1 3BYKOBBIX JIAHHBIX MIPU 33JIaHHBIX NTapaMeTpax AUCKpPETU3aluu. Y MEHUE
OMpENeNATh CPEIHIOI CKOPOCTh Mepelaud JaHHbIX, OIICHUBATH
M3MEHEHHE BpPEMEHU Iepe/ayd Npu HM3MEHEHUHM HWH(POPMAIMOHHOTO

00BEMa JAaHHBIX U XaPaKTCPUCTUK KaHaJla CBA3U

2.4

YMeHue CTPOUTH KOI, O6€CHC‘II/IB3.IOH_II/II\/JI HAUMCHBIIYIO BO3MOXHYIO

CPCAHIOIO OJINHY COO6HICHI/ISI Ipu W3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMEHHE MCHOJIb30BaTh Inmpu pCIICHUMU 3aJdad CBOMCTBA HOSHHHOHHOfI
3AIIMCH 4YUCCJI, AJITOPUTMBI IIOCTPOCHHA 3allMCU YHCJIa B HO3HHHOHHOﬁ
CUCTEMC CUHCIICHUA C 3aJdHHBIM OCHOBAHHUCM M IIOCTPOCHHUA YHCIIA IIO
CTPOKC, conepmameﬁ 3allMCh JOTOI'0 4YuCJIa B HOBPIIH/IOHHOﬁ CHUCTEMC
CUMCJICHU C 3aJJaHHBIM OCHOBAHHUCM, YMCHHUC BBIIIOJIHATD

apI/I(I)MCTI/I‘ICCKI/IC OIICpanmru B IIO3UIUOHHBIX CUCTCMAX CUHUCICHUA

2.6

YMeHue CTPOUTHb JIOTHYCCKOC BBIPAKCHHUC B I[HSLIOHKTHBHOﬁ Hu

KOHBIOHKTUBHOM HOpPMaJIbHBIX (popMax 1o 3a/laHHOM Tabiuie







HNCTUHHOCTH, HCCJIEA0BATh 00J1aCTh HCTHUHHOCTHU BBICKA3bIBaHUA,

COACPIKAIICTO IIEPCMCHHBIC, pCIIaTh HCCIIOKHBIC JIOTHYCCKHUC YPABHCHHA

2.7

YMeHHE pelarh JIrOPUTMUYECKHE 3aJayd, CBA3AaHHBIE C aHAJIU30M
rpadoB (3aa4M MOCTPOCHMS] ONTUMAJIBLHOTO MYTH MEXKAY BEpIIMHAMU
rpada, onpeneneHrs KOJIWYECTBA Pa3IUYHbIX MyTeH MEXIy BeplIMHAMU

OPUEHTUPOBAHHOTO ALIMKINYECKOro rpaga)

2.8

'YMEHHE UCTIOJIb30BATh IEPEBhS MPHU AHAJIU3E U MOCTPOEHUH KOJOB U IS
MpEACTaBICHUS apUPMETUYECKUX BBIPAKECHUW, TMpPU pEIICHUH 3a]ay
[IOMCKAa U COPTUPOBKH; YMEHHUE CTPOUTH IEPEBO UIPHI 10 3aJaHHOMY
aJITOPUTMY; pa3pabdaThiBaTh U OOOCHOBBIBATh BBIUTPHILIHYIO CTPATETHIO

UTPbI

2.9

YMeHue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHUCM Ta6JII/IH
TPACCUPOBKH; OIIPCACIIATD 0e3 MCMOoJIb30BaHUS KOMIIBIOTCpaA PE3YJIbTAThI
BLIIIOJTHCHUA HCCIIOKHBIX ITPOIrpaMM, BKIIIOYAIOIINX IMUKIIbI, BETBJIICHUA U

[MOAIIPOrpaMMEL, ITPH 3aAaHHBIX UCXOAHBIX AAHHBIX

2.10

YMeHue ompenensaTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CyMMUPOBAHHUE 3JIEMEHTOB MacCHMBa, COPTUPOBKA MacCHBa,
nepeOOpHbIC aNTOPUTMBI, JBOWYHBIN TIOMCK) W TPUBOAUTH MPUMEPHI

HCCKOJIBKUX aJIT'OPUTMOB pa3H01”4 CJIOKHOCTH AJIA PCHICHUA OI[HOﬁ 3aJa4n

2.11

BiajieHre yHUBEPCAIBHBIM  SI3bIKOM ITPOTPAMMHPOBAHHUS  BBICOKOI'O
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUIIAX JAHHBIX M CTPYKTypaX JaHHBIX; YMEHHE UCIOJIb30BaTh OCHOBHBIC
VIPaBIAIONIME  KOHCTPYKIIMH;  YMEHHE  OCYIIECTBJIATH  aHaJIu3
MPEIJIOKCHHOW  MPOTPaMMBI:  ONPENEIATh  pe3yjbTaThl  pabOTHI
MpOrpaMMbI MPH 3aJaHHBIX UCXOJHBIX JAHHBIX; OMPEACIATh, P KaKUX
MCXOJHBIX JIAHHBIX BO3MOXKHO TIOJYYCHHE YKa3aHHBIX PE3yIbTaTOB;
BBISIBIISITh JAHHBIC, KOTOpPHIE MOTYT TPHBECTH K OMIMOKE B padoTe
mporpaMMbl,  (OPMYJIHUPOBATH  MPEIJIOKEHHUS 10  YIYUIICHHUIO

IPOrpaMMHOI0 KozAa

2.12

YMeHue pCain30BbIBAThL Ha BI)I6paHHOM I HU3YUYCHHUSA  SA3BIKC

nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)

TUIIOBBIE AJITOPUTMBI 00PaOOTKH YKCE, YUCTOBBIX




MOCJIEOBATENBHOCTEW U MACCUBOB: MPEJCTABICHUE YKCIIa B BUJIE HaOopa
MPOCTBIX COMHOKUTEJEH; HAX0XKICHHE MAKCUMaJIbHOW (MUHUMAIbHOMN)
nu@pel HATYpajIbHOTO YHCIA, 3alMCAHHOTO B CHUCTEME CYHUCICHHS C
OCHOBaHHMeM, HemnpeBblmatonuM  10;  BeIUMCIEHHUE  OO0OOHIEHHBIX
XapPAKTEPUCTUK 3JIEMEHTOB MacCHBa WIM YHCIOBOM I1OCIIEN0BATEIIBHOCTH
(CyMMBI, MPOU3BENEHUS CPEIHEr0 apU(PMETHUECKOr0, MUHUMAJIBHOTO U
MAaKCUMAJIBHOTO 3JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSAIOLINX
3alaHHOMY YCIIOBHIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
WCIIOIB30BaTh B MPOrpaMMax JaHHBIE pPa3JIMYHBIX THUIOB C YYETOM
OTPaHMYECHMM HA JHMAaNa30H MX BO3MOJKHBIX 3HAYEHUU, NMPUMEHATH IPH
pELICHUH 3aJa4 CTPYKTYpbl TaHHBIX (CIIMCKH, CIOBAapH, CTEKH, OYEPENH,
NIEpEBbs); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOJMPOrpaMMbl s
00pabOTKN YHCIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; MCIOJb30BaTh MpPHU
pa3paboTke mporpaMM OUOIMOTEKH MOANPOTPAMM; YMEHUE UCTIOIB30BaTh

CpCACTBA OTJIAAKU IIPpOTpaMM B CPCIAC IIPpOrpaMMHUPOBAHUA

2.13

YMEHHEe  HCNONb30BaThb  JJEKTPOHHBIE  TAOMMIBl  JUIsl  aHAIMU3a,
NpEeJICTaBICHU U 00pabOTKM AAHHBIX (BKJIIOYas BBIOOP ONTHUMAJIBHOTO
pelieHus, noa0op JMHUM TPEHJa, pelleHue 3aJady MPOTHO3HPOBAHUA);
YMEHHE MCIONb30BaTh TAaONMUYHBIE (pENALMOHHBbIE) 0a3bl JAHHBIX U

CIIPABOYHBIC CUCTCMBI

2.14

YMEHHE OpraHu30BBIBaTh JIMYHOE WH(OPMAMOHHOE IMPOCTPAHCTBO C
MCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  UU(PPOBBIX  TEXHOJOTHUU;

MOHMMAaHUE BO3MOXHOCTEM LHMQPPOBBIX CEPBUCOB T'OCYJAPCTBEHHBIX

yCIIyT, U(PpoBBIX 00pa30BaTEIbLHBIX CEPBUCOB

TaOmura 13.5



[TepeueHb 27IEMEHTOB coJiepKaHusl, mpoBepsieMbix Ha EI'D no undopmaTtuke

Kon [IpoBepsieMblii 3JIEMEHT COJICPKAHUS

1  |HudpoBas rpaMOTHOCTh

11 OCHOBHBIC TCHACHIWHU PA3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHM. HapaHHeHLHBIC

BBIYMCJICHUA. MHOFOHpOHCCCOpHBlG CHCTCMBEI. PaCHpeIleJIéHHBIC

BBIYMCIIUTEIBLHBIE CUCTEMBI U 00paboTKa OOJBIINX JaHHBIX




1.2

[IpyHIUIIBI OCTPOCHUSI U alapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble mpotokoisl. Cetb MHTEpHET. Anpecanus B cetu MuaTepHeT. [IpoToKoIIbI
creka TCP/IP. Cucrema nomenunix mMméH. Pasznenenue IP-cetm Ha mojaceru c

MOMOIIBIO MACOK I1OJICETEH

1.3

daitnoBast cucrema. [louck B (aitmoBoit cucreme. [IpuHIUIBI pa3MenieHus u
UMEHOBaHUA (aiiIoB B 1oroBpeMeHHOM namsaT. [11aGnoHs! st onucaHus rpymni

dbaiinos

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBHUCHUMOCTD BpEMCHHA nepeaadun OT

WH(OPMAIMOHHOIO 00bEMA TAHHBIX U XapaKTEPUCTHK KaHAJIA CBA3U

1.5

[udpoBanue nanHbix. CUMMETpUYHbIE U HecuMMeTpuuyHble mudpel. Hludpser

npoctoil 3amensl. [ludpp Leszaps. udp Buxenepa. AnroputM mmdpoBaHus
RSA

1.6

Ko/p1, mo3Bosisitonie 0OHapy>XKUBaTh U UCIPABIISATH OIIMOKH, BO3HUKAIOUIUE MIPH
nepenaye gaHHbIX. Paccrosinue Xsmmunra. KogupoBanue ¢ mnoBTopeHuEM OUTOB.

Koarsl XoMMuHTa

Teopernyeckre 0CHOBBI HH(POPMATUKH

J[BouuHOE€  KOAMpOBaHWE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlekopoBaHue COOOIIEHUM, 3alMMCAaHHBIX C TTOMOIIBIO HEPABHOMEPHBIX KOIOB.
YcnoBue @ano. [locTpoeHne OJHO3HAYHO ACKOAUPYEMBIX KOJIOB C MOMOIIBIO

nepeBa

2.2

Teopernyeckne NOAXOAbI K OIEHKE KonuuecTBa uWHGMopmanuu. EnuHuiel
U3MEpEHUs KoJIM4YecTBa HHPopManuu. AJ(PaBUTHBIA TOAXOA K OLEHKE
KOJINYECTBA HHPOpMaLMK. 3aKOH aJIUTUBHOCTU H(popmannu. Popmyia XapTiu.

Nudopmarus u BepostHocTh. Dopmyia [llenHona

2.3

Cuctrembl cuucieHusi. Pa3BépHyTas 3amuch 1ENbIX W JPOOHBIX YHCENT B
MO3ULIMOHHON cHucTeme cuuciieHus. CBOWCTBAa MO3WMLUMOHHOW 3alMCH YHCIIA:
KOJIMYECTBO UG B 3aMKUCH, TPU3HAK JIETUMOCTH YHCJIa HA OCHOBAHHUE CHUCTEMBI
CUMCIIEHUs. AJITOPUTM MEPEBOAA LIEJIOr0 YKUCIA U3 P-MUHON CUCTEMBI CUHUCIICHHUS]
B JIECATUYHYIO. AJITOPUTM IepeBoAa KOHEUHOW P-uuHOl npoOu B JECATUUYHYIO.
AJITOPUTM TI€PEBOJIa 1IEJIOT0 YHUCIa U3 JIECITUYHOM CHUCTEMBbI CUUCIEHUS B P-
nyHyto. IlepeBon KoHeYHOW jgecaTHYHOM napooum B P-wunyro. JIBowuHas,
BOCBMEPHUYHAS U IIECTHAALATEPUYHAS] CUCTEMBbI CUUCIIEHUS, CBSA3b MEXKY HUMMU.

ApudMeTruueckre onepari B TO3UIIMOHHBIX CUCTEMAaX CUUCICHUS







2.4

TpOI/I‘{HaSI YPaBHOBCHICHHAA CUCTCMA CUHUCIICHUA. I[BOH‘IHO-I[@CHTI/I‘{Haﬂ CHUCTCMA,

CUMCJICHHUA

2.5

Konuposanue TekctoB. Koguposka ASCII. Onno6aiiTHbie KoaupoBKu. CTaHIapT|
UNICODE. Komuposka UTF-8. Omnpenenenune wuHpOpManmoHHOT0 00BEMA

TEKCTOBBLIX COOOIIICHUN

2.6

KoaupoBanue nzobpaxxenuid. Ouenka nHOOPMAMOHHOTO 00bEMa IpaduuecKkux
NAHHBIX NIPY 33JaHHBIX PA3pelleHUH U ITyOMHE KOAUpOBaHMs LBeTa. LIBeToBbIE
MOJIETIH.

KoaupoBanue 3Byka. OuieHka HHOOPMAIMOHHOTO0 00bEMa 3BYKOBBIX JAHHBIX IIPH

3aJJaHHBIX 4aCTOTC AUCKPCTU3AllUKU U PA3PAAHOCTH KOAUPOBAHUA

2.7

Anre6pa gmoruku. IloHsTue BbICKa3biBaHUA. BrickasbiBaTeabHBIE (POPMBI
(npenukatsl). KBaHTOpBI Cy11I€CTBOBAHMS M BCEOOUTHOCTH.

Jlornueckue onepauuu. TaOauipl MCTUHHOCTH. JlOrMyeckue BbIpAKEHUS.
Jlornueckue ToxaecTsa. Jlornueckne onepanyy U ONepaluy Hal MHOKECTBAMH.
3aKoHbl anreOpbl JIOTMKM. OKBUBAJICHTHbIE IPEOOpPa30OBaHUSA JIOTMUECKHUX
BbIpKEHUMU. JIornyecknue ypaBHEHUS U CUCTEMBI YPABHEHUN.

Jlormueckue (yHKIMUA. 3aBUCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKHX
(GyHKIUI OT KOJIMYeCTBa apryMEHTOB.

KanoHnnueckue opMbl IOTHUECKUX BBIPAKCHHIM

2.8

COBepIHGHHI)IC AU3BIOHKTHUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIbHBIC (I)OpMBI,

AJITOPHUTMBI UX IIOCTPOCHUS 10 T3,6J'II/II_[C HCTHUHHOCTHU

2.9

Jlornueckne »oiemMeHTBI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psaabeii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX JJIEMEHTAX I10
3aJAHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS 10

JIOTUYECKOUN CXEME

2.10

Mogenu u moaenupoBanue. Llenu monenupoBanus. AJEKBaTHOCTb MOJEIN
MOJIETUPYEMOMY OOBEKTY WIIH mpolieccy. Dopmanu3aius IpUKIaaHbIX 3a7ad.
[IpencraBienne pe3yabrTaTOB MOJICTUPOBAHUS B BUJIE, YIOOHOM JUIsl BOCTIPUSTHUS

yesioBekoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMBbI, TAOIUIbI, TPaQUKH).

211

HpCI[CTaBJ'IeHI/IC OCJbIX YHCCII B IIaMATH KOMIIBIOTCPA. Ol"paHI/IIIeHHOCTI::

OUAIIa30Ha 4YHUCCII IIpU OI'PAaHUYCHHUHU KOJIUYCCTBA PA3PAI0B. HGPGHOJIHCHI/IG

pa3p;1z1H01"4 ceTKU. be33HakoBhIe U 3HAKOBBIE JaHHBIC. 3HAKOBBIH OUT.







JIBOMYHBIN TOTIOJHUTEIBHBIN KOJ OTPULATEIBHBIX YUCEIL.
[loOuToBble JorMyeckue omepauuu. Jlormueckuii, apupMeTH4YecKuii u
nukindeckuit  casuru. [lludpoBanme ¢ mnomoiibi0 MNOOUTOBOW  Omeparuu

«uckirouaromiee MJIN»

2.12

[IpeacTaBiieHHE BEIIECTBEHHBIX YHCEI B NAMSATH KOMIIBIOTEPA. 3HAYAIAsl YacTh U
MOpsI0K yncia. JlnanazoH 3HaUeHH BeeCTBEHHbIX uKcell. [IpobieMbl XxpaHeH s
BEILIECTBEHHBIX YKCEJ, CBSI3aHHBIE C OrPAaHUYEHUEM KOJIMYECTBA pa3psIOB.
BrlnoiHeHEe onepaluil ¢ BEIIECTBEHHBIMUA YMCIaMU, HAKOIUIEHUE OIIHUOOK MpH

BBIYHCJICHUAX

2.13

['padppl. OcHoBHble TOHATHS. Buabl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUl] CMEXHOCTH, BECOBBIX MATpHUL, CIHCKOB CMEXHOCTH. Perienue
QITOPUTMUYECKUX 3a7a4, CBSA3aHHBIX C aHaimu3oM rpadoB (MOCTpOeHHUE
ONTHUMAJIBHOTO MYyTH MEXIy BepIIMHaMu TIpada, ONpeAeseHHe KOJIMYeCTBA

Pa3TUYHBIX TyTEH MEXKIY BEPIIMHAMHA OPUEHTUPOBAHHOTO AllUKIMYECKOT0 rpada)

2.14

JlepeBbsi. bunapHoe naepeBo. JlepeBbs mnoucka. CrnocoObl 00xoaa Jepesa.
[IpencraBienne apupMEeTHUECKUX BBIPAKEHHH B BHUJE AepeBa. Mcnoab3oBaHue

rpadoB U 1€pEBLEB MPU OMUCAHUN OOBEKTOB U IPOLIECCOB OKPYIKAIOIIETO MUPA

2.15

JlCKpeTHbIE UTPbI ABYX UTPOKOB ¢ NOJHON nHpopmanuen. [loctpoenue nepesa
nepebopa BapUaHTOB, OIMCAaHWE CTpaTerud Wrpsl B TaOIM4HOU (opme.

BBIMTpBIIIHBIE U IPOUTPBIIIHBIE TO3UIMH. BBIMTPBILIHBIE CTPATErUU

2.16

CpenctBa HCKYCCTBEHHOTO MHTEIUIEKTa. MnenTudukamnms u mouck n300pakeHuH,
pacriozHaBaHue null. lcrmonb30oBaHuE METOAOB MCKYCCTBEHHOTO HHTEUIEKTA B
oOyuyaromux cucremax. VMcnoiab3oBaHne METOJI0B MCKYCCTBEHHOI'O MHTEIIEKTA B

poboroTexnuke. MuTepuer Beme. Heitponusie cetu

AJTOPUTMBI U IPOTPAMMUPOBAHUE

3.1

q)OpMaJ'II/I?)aIII/IH MMOHATHUA AJIrOpUTMA. Mamuna TBI-OpI/IHFa KaK YHHBCpCaJlbHas

MOJICJIb BEIYUCIJICHUHN

3.2

OlleHKa CJI0XKHOCTH BBIUMCIICHHI. Bpems paboTel M 00BEM HCHOIB3YEMOM
naMsTH, UX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEHKa
ACUMIITOTUYECKON CJOKHOCTH QJITOPUTMOB. AJITOPUTMBI MOJWHOMHAIBHOM

cnoxHocTH. [lepebopubie anroputmbl. I[lpuMepsl pa3IUYHBIX AJITOPUTMOB

pCUICHUA O,HHOﬁ 3aga49u, KOTOPBIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb







3.3

OrnpeneneHrne BO3MOMKHBIX PE3yJbTaTOB padOThl MPOCTEUIIUX aAJITOPUTMOB
YOPABJICHHUS] UCHOJHUTEISIMUA M BBIYUCIUTEIBHBIX aNropuTMoB. OrmpezaeneHue

UCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOyeMbIi pe3yJibTat

3.4

ANTOpUTMBI 00pa0OTKM HATYypaJIbHBIX YHCEN, 3alHMCAHHBIX B MO3UIUOHHBIX
CHUCTEMaxX CYHUCJICHHUS: pa30MeHHe 3amucu Yucia Ha OTACNIbHbIE ITU(PHI,
HAaXOXXJICHUE CYMMBI M TpOU3BEICHHUS IUdp, HAXOXKICHUE MaKCUMaJbHOU
(MUHUMAJIBHOM ) U PBHI.

[IpeacraBnenre uuciaa B BHUJIe HaOOpa MPOCTHIX COMHOXHUTENEH. AJTOpUTM
OBICTPOTO BO3BE/ICHUS B CTENEHb. [[0MCK MPOCTHIX YKCEI B 3a/IaHHOM JIMaIa30He

C TIOMOIUIBIO ANITOPUTMA «pemieTo DparocheHar

3.5

MHoropa3psiHbie LeTbIe Yncia, 3aa4d JUIMHHONW apu(METUKU

3.6

SI3pik mporpammupoBanus ([lackams, Python, Java, C++, C#). Tunsl gaHHBIX:
[EJIOUYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJBHBIE, JIOTMYECKHE. BeTBieHus.
Cnoxuble ycioBus. Llukiibel ¢ ycnoBueM. L{UKIbI 10 TEPEMEHHOM.

OO0paboTKa JaHHBIX, XpaHsamMxca B ¢ainax. TekcToBble U JIBOUYHBIC (haiIbL.
daitnoBbie nepeMeHHble ((aiinoBeie ykazarenu). Urenue u3 (aitna. 3amnuch B
daii.

PaszOuenue 3a1aun Ha noazagauu. Ilognporpammel (mpoueaypsl U GyHKIUH).

Vcrionp30BaHre CTAaHAAPTHON OMOIMOTEKU S3BIKA TPOTPAMMHUPOBAHHUS

3.7

Pexypcus. PekypcuBHble mpouenypbl U QyHkiuu. Mcrnonb3oBanue creka ais

OpraHu3alii PCKYPCUBHBIX BBI30OBOB

3.8

Uucniennble MeToJbl. TouHOE W MpUONMMKEHHOE pelieHus 3agaun. YuciaeHHoe
pellleHne ypaBHEHMH C TOMOIIbIO MMojadopa mapamerpa. UHCIEHHBIE METOJIbI
pellleHus] ypaBHEHUH: METOjA T1epedopa, METOJ IOJIOBUHHOTO JIEJICHHUS.
[[puOmmkEHHOE BBHIYMCIICHUE JJIMH KPHWBBIX. Bhraucienwe tuiomaneit ¢uryp c
NOMOILBIO YHUCIEHHBIX METOJOB (METOJ MPSMOYTOJIbHUKOB, METOJ Tpameruil).
[louck Makcumyma (MHHMMyMa) GQYHKIMM OJHOW NEPEMEHHOM METOAOM

ITOJIOBUHHOI'O ACJIICHUA

3.9

OOpaboTka  CHUMBOJIbHBIX  JaHHBIX.  BcTpoeHHble ~ (QPYHKIUU  S3BIKA
IPOrPAMMHUPOBAHHS I 00paOOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJICYET KOJWYECTBA TMOSBICHUNM CHUMBOJA B CTPOKE,
pa3OueHrne CTPOKHM Ha CJIOBA IO MPOOCIBHBIM CHUMBOJIAM, TIOWICK ITOJCTPOKH
BHYTPU JaHHOM CTPOKHM, 3aME€HA HaWJICHHOM NOACTPOKH Ha APYTYIO CTPOKY.

['eHepaniys Bcex CJI0B B HEKOTOPOM aylpaBUTE, YIOBIETBOPSIOIINX







3dJdHHBIM OI'PAHHYCHHAM. Hpeo6pa30BaHHe qucCiia B CHUMBOJIBHYIO CTPOKY H

oOpaTHO

3.10

MaccuBel W IIOCIEOOBATEIBHOCTH  4YHCE. BpuuciaeHue  000OIMIEHHBIX
XapaKTePUCTUK JIEMEHTOB MaCCUBA WJIM YUCIIOBOM MOCIE0BATEILHOCTH (CYMMBI,
MPOU3BEACHUS, CPEIHETO apU(PMETUUECKOTO, MUHUMAJIBHOTO U MAaKCUMAJIbHOTO
DJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJIOBJIECTBOPSIONIMX 3aJaHHOMY YCIIOBHUIO).
JluHelHpI TOMCK 3a/JIaHHOTO 3HAYEHUs] B MacCUBE. AJTOPUTMBI pabOThI ¢
DJIEMEHTAMM MacCHUBa C OJHOKPATHBIM MPOCMOTpOM MaccuBa. COpTUPOBKA
OJTHOMEPHOTr0 MaccuBa. [IpocTbie METOIBI COPTUPOBKH (METO]T Iy3bIphKa, METO/T
BBIOOpA, COPTUPOBKA BcTaBKaMu). CopTUpoBKa cimsiHueM. beicTpast copTupoBKa

MaccuBa (anroputM Quicksort). /IBoMdHBIM TOMCK B OTCOPTHPOBAHHOM MacCHBE

3.11

J[BymMepHBIE MACCUBBI (MATPULIbI). AITOpUTMBI 0OPAOOTKH JBYMEPHBIX MAaCCUBOB:
3aII0JIHEHUE JIByMEPHOI'O YHCJIOBOI'O MAacCHBa IO 33JaHHBIM IpaBUIIaM, IOUCK
HJIeMEHTa B IByMEPHOM MACCHBE, BBIUUCIEHNE MaKCUMyMa (MUHUMYMa) U CYMMBbI
HJIEMEHTOB JIBYMEPHOI'O MacCHUBa, IEPECTAHOBKA CTPOK U CTOJIOLIOB JABYMEPHOIO

MacCHBa

3.12

CrnoBapu (acconmaTUBHBIE MACCUBBI, 0TOOpaXkeHus ). XomI-tadauisl. [loctpoenue

aJ'I(I)aBI/ITHO-‘{aCTOTHOFO CJIOBaps IJId 3aAaHHOI'O TCKCTa

3.13

Creku. AHanu3 MNpPaBWIBHOCTH CKOOOYHOIO  BhIpakeHUs. BpluucieHue
aprU(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOT0 B TOCTPUKCHOMN (opMme.

Ouepenu. Mcnonbp3zoBaHue ouepeu 1jisl BDEMEHHOTO XpaHEHUS JaHHBIX

3.14

AnroputMbel Ha rpadax. IlocTpoeHne MUHUMaNIbHOIO OCTOBHOTO J€pEBa
B3BEILIEHHOI'O CBSI3HOTO HEOPUEHTUPOBAaHHOro rpada. KomnyecTBo pasnuyHbIX
nyTel MeX1y BepIIMHAMU OPUEHTHUPOBAHHOTO allMKINYECKOro rpada. AJroputm

JlerkcTphl

3.15

JlepeBps. Peanmuszanus nepeBa ¢ IOMOIIBK) CCBUIOYHBIX CTPYKTYp. JlBOHMYHBIE
(OunapHbie) aepeBbs. [locTpoeHue naepeBa aid 3aJaHHOTO apuU(PMETHUECKOTO
BbIpakeHUs. PeKypcuBHbBIC anropuTMbl 00xoja AepeBa. Mcnoias3oBanue creka u

ouepenu s 06xoja Aepena

3.16

JlnHaMuYecKoe MporpaMMUPOBAHUE KaK METOJI pElICHUs 3a7ad C COXpaHEHUEM
POMEKYTOUHBIX PE3YJIbTATOB. 3a/1aUH, PEIIAEMbIE C MIOMOUIBI0 JUHAMUYECKOTO

POrpaMMHUPOBAHMS: BBIUMCIEHUE PEKYPCUBHBIX (PYHKIUH, MOJCYET KOJIUYECTBA

BAPHAHTOB, 3a/1a4X OIITUMH3all1







3.17

[lonsiTue 00 0O0BEKTHO-OPUEHTHUPOBAHHOM NPOrpaMMHUpoBaHUU. OOBEKTHI U
kinaccel. CBoiicTBa M MeTOAbl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN
aHanu3. Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO

noaxona. MHkancynsuus, Hacjae0BaHKe, NOJIUMophu3mM

NHdopMalinoHHbIE TEXHOJIOTHH

4.1

AHanu3 naHHblX. OCHOBHBIE 3aJlayd aHaIW3a JIaHHbBIX: MPOTHO3UWPOBAHUE,
KJIaccu(uKanus, KiacTepusalus, aHaiu3 oTkJIoHeHud. [locnenoBarenbHOCT
pellIeHus 3a/1a4 aHAJIU3a JaHHBIX: COOp MEPBUYHBIX TaHHBIX, OUNCTKA U OLIEHKA
KayecTBa JIaHHBIX, BbIOOpP M (WJIM) MOCTPOCHHE MOJENIHU, MPeoOpa3OBaHHE
NAHHBIX, BU3yalU3alus JaHHBIX, HHTEpIpeTaLus pe3yiabTaToB. [I[porpammuebie
cpenctBa u MHTepHeT-cepBUCHl sl 00pabOTKH M IPEACTABIICHUS JTaHHbIX.

bospine ganuepie. MannHHoe 00yUeHHne

4.2

AHanmu3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX TaOmuIl. BhruucieHue cymmsl,
cpeaHero apudMETHYECKoro, HauOONbIIEro (HAaUMEHBIIEr0) 3HAYCHUs
nuanaszoHa. Berancnenne kodhUIMeHTa KOPPeNsiuy BYX PSIOB JTaHHBIX.
[TocTpoenue cTon09YaThIX, IMHEWYATHIX U KPYTOBBIX nuarpamm. [loctpoenue
rpadukoB Qynknui. [logbop nuHWMM TpeHma, pelnieHue 3aaad MPOTHO-

SUPOBAHUA]. Pemenue 3a1a4 OIITUMHU3AallM1 C IIOMOIIBIO 3JICKTPOHHBIX Ta6JII/IH

4.3

JluckpeTtn3anusi MNpU MaTEMAaTHUYECKOM MOJIETMPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MojenupoBanue IBWKEHUA. MojenupoBaHue OHOJIOTHYECKUX
cucteM. MareMaTH4eckue MOJEIM B OSKOHOMHKE. Bbl4HMCIUTEIbHBIC
SKCIIEPUMEHTHI ¢ MojensiMu. OOpaboTKa pe3ysbTaToB dKcrepuMeHTa. Meroa
HAaUMEHbIIUX KBajapaTtoB. OIEHKa YHUCIOBBIX IMMApPaMETPOB MOJEIUPYEMBIX
00BEKTOB U TMpoleccoB. BoccTaHoBIeHHWE 3aBUCHUMOCTEW O pe3yJsibTaTam

DKCIIEPUMEHTA

4.4

BepostHoctHeie  moxenn.  Metoaslt Monte-Kapmo.  Mmuranmonnoe

MojenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBaHUS

4.5

TabnuunHble (pensiUOHHBIC) 0a3bl JaHHBIX. Tabmuia - mpeAcCTaBlICHUE
CBeJIeHHI 00 oqHOTUITHBIX 00bekTax. [Tone, 3anmuck. Kimrou Tadmuiel. Padora ¢
roToBOM 0a30il maHHBIX. 3anonHeHue 0a3bl NaHHbIX. [louck, copTHpoBKa M
buabTpamms JAaHHBIX. 3ampockl Ha BBIOOPKY JAHHBIX. 3ampochl €
napaMeTpaMmu. Beraucisiemble moJist B 3apocax.

MHuoroTtabinyHble 0a3bl JaHHBIX. THIBI CBsI3el Mexay TaOnuamu. BuemHui




kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TekcToBeii mponeccop. Cpencrsa IOMCKa W aBTO3AMEHBI B TEKCTOBOM
npoueccope. CTpyKTYpUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHUE.

[IpaBuia UUTUPOBAHUS UICTOYHUKOB U O(popMiIeHUs] OMOIHOrpapuIeCcKuX CChUIOK|




TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmmyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uudpoBbIe
Ne n/m P Konrtpoabusie Ilpakruueckue (mudpp )
MpPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznea 1. llndposasi rpaMoOTHOCTH
11 KommeloTep: anmapaTHOe ¥ MPOrpaMMHOE 6 bubnunorexa [IOK
' obecnieueHue, QaitioBas cuctema https://m.edsoo.ru/af8b25f4
Hroro mo pazneny 6
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanus u naGopManmoHHbIe 5 bubnuorexa [JOK
' IPOLECCH https://m.edsoo.ru/af8b25f4
59 [Tpencrasnenne nHhopmManuy B 8 bubnmorexa [JOK
' KOMIIBIOTEPE https://m.edsoo.ru/af8b25f4
bubmuoreka [{OK
2. 1
3 IICMEHTbI T eOpbI JOTHICH 8 0 https://m.edsoo.ru/af8b25f4
Hroro no pasneny 21
Paznen 3. UndopmManmoHHbie TEXHOJIOT UM
Texnomorun 06pabOTKU TEKCTOBOH,
3.1 rpadUYecKoi U MyJIbTUMEIUITHON 7 0 1 buGnnorexa [IOK
' P Y https://m.eds00.ru/af8b25f4
uHbopMaluu
Hroro no pasneny 7
OBIEE KOJIMYECTBO YACOB I10 34 0 5
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11 KITACC

KosmyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/nt Kontpoasnbie IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznea 1. llndposasi rpaMoTHOCTH
bubmuoreka [{OK
11 CereBble HH()OPMAITMOHHBIE TEXHOIOTHU 5 https://m.edso0.ru/f47857e0
. bubmuoreka [{OK
1.2 OCHOBBI cOIMANBHON HH(POPMATUKH 3 https://m.edsoo.ru/f47857e0
Wroro no pazneny 8
Pa3nea 2. Teopernueckne 0CHOBbI HH(POPMATHKH
bu6mmoreka [JOK
. 1
21 MHPOPMALHOHHOE MOZICTHPOBANHE > 0 https://m.edso0.ru/f47857e0
Wroro no pazneny 5
Pa3nes 3. Anroput™Mbl M1 IpOrpaMMHpPOBaHue
ANTOPUTMBI U 37IEMEHTHI bubnuoreka [IOK
3.1 11 0 1
MIPOTPaMMUPOBAHUS https://m.edso0.ru/f47857e0
Hroro no pazneny 11
Pasnen 4. UnpopmManoHHbIe TEXHOJIOTHH
bu6nmnorexka [JOK
41 HEKTPOHHBIC TabHLLp! 6 https://m.edso0.ru/f47857€0
4.2 ba3br nanHbIX 2 bubmorexa HOK

https://m.edsoo.ru/f47857e0



https://m.edsoo.ru/f47857e0
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bu6mmorexa [JOK

4.3 CpencrBa HCKYCCTBEHHOT'O eJUIeEKTa 2
PE/CTEA HCKYCCTBEHHOTO HITEIICKE https://m.edsoo.ru/f47857e0

Hroro no pazneny 10

OBILEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 34 0 2
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Tema ypoka

TexHuka 6€30MaCHOCTH U TUTUEHA TTPU
pabote ¢ kommbroTepamMu. [IpuHITUTIBL
paboThI KOMIIBIOTEPA

TenaeHIUU pa3BUTHUS KOMITBIOTEPHBIX
TEXHOJIOT U

[TporpamMmmHOe oOecriedeHIe KOMITBIOTEepa

KoaunuecTBo yacoB

Bcero

KouTtpoJabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

bubnuoreka [JOK
https://m.edso0.ru/820e7a19

bubmmoreka [JOK
https://m.edsoo.ru/06b14abb

bubmuoreka [JOK
https://m.edsoo.ru/dc08b2c6

Orneparuu ¢ daiaaMu 1 TarkaMmu

Pabora ¢ npukiagHeIM IPOrpaMMHBIM
obecrieueHneM

bubnuoreka [JOK
https://m.edso0.ru/228ee427

bubmuoreka [JOK
https://m.edsoo.ru/cdfae35e

3akoHOIaTEILCTBO POCCHICKOM
®denepalyiu B 06J1aCTH MPOTPAMMHOTO
o0ecneueHus

bu6nunoreka [JOK
https://m.edsoo.ru/06a855bf

I[BOI/I‘{HOC KOAUPOBAHUC

[Tonxoap! K U3MEpeHUI0 HH(OpPMaLIUU

Wndopmarmonssie mporeccol. [lepenaua u
XpaHeHHne HHPOpMaITuu

bubmuoreka [JOK
https://m.edsoo.ru/38214cec

bu6nuoreka [JOK
https://m.edsoo.ru/9deef96b

bu6nuoreka [JOK
https://m.edsoo.ru/da4dd13d
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but6mmoreka [JOK

1
0 Obpaborka nugopmaumt https://m.eds00.ru/60f2394f
11 Cucrembl, KOMIIOHEHTBI CUCTEM U HX bubnmnorexa [JOK
B3aHMOJICUCTBUE https://m.edsoo.ru/abbcd321
bubmmoreka [JOK
12 CHCTeMI ctincneHiA https://m.edsoo.ru/b3b712c0
AnTOpUTMEI IepeBoIa yrcen u3 P-uunoit
13 CHUCTEMBI CUUCIICHHUS B ICCATUYHYIO U bubmmorexa [JOK
A yio https://m.eds00.ru/06c384e6
00paTHO
14 JIBonuHas1, BOCbMEPUYHAS U bubmmoreka [JOK
HIECTHAILIATEPUYHAS CUCTEMbI CUUCIICHUS https://m.edsoo.ru/abbcd321
15 Apudmernueckue oneparyy B bu6muoreka [IOK
MO3UIMOHHEIX CHCTEMAX CUHUCIICHUS https://m.edsoo.ru/de2c5353
16 [IpencraBieHue 1eIbIX U BEIIECTBEHHBIX but6mmoreka [JOK
4KCEeJl B IAMATU KOMIIBIOTEPA https://m.edsoo.ru/b2010e6e
but6mmoreka [JOK
17 K
OAMPOBAHHE TERCTOB https://m.edsoo.ru/8f8cd2ch
bubmuoreka [JOK
18 K 0 i
OAMPOBAHHE HIODPBKCHHHI https://m.edsoo.ru/5dd23ae4
bu6nunoreka [JOK
19 K
OAMPOBAHHE 3Byka https://m.edso00.ru/a8b48364
bu6nuoreka [JOK
20 B I
bICKa3bIBaHM. JIornyeckue onepanuu https://m.eds0o.ru/61d9006a
21 Jlornaeckue BoipakeHus. TaOmuirbt bubnmoreka [JOK
VCTUHHOCTH JIOTHYECKUX BBIPAKEHUI https://m.edso00.ru/4c662a0d
99 Jlornueckue onepanuu U onepauyy Haj bu6muoreka [{IOK

MHOXCECTBaMU

https://m.edsoo.ru/ad7328fc
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but6mmoreka [JOK

2
3 3aKompt anredpet sorHiH https://m.edsoo.ru/4fad160e
24 Pemenue npocrelnmx J10ru4eckux bubmuoreka [IOK
ypaBHEHUH https://m.edso00.ru/bb9d8b7f
Jlornueckue pynkuuu. [Toctpoenne
25 noqueCKoroq;zI aL:KeHI/I;I c EHHOﬁ bubmmorexa [IOK
N p A https://m.edsoo0.ru/f1593521
TabIuIel ICTUHHOCTH
26 Jlorudeckue 31€MEeHTHI KOMITbIOTEPA bubmmorexa [IOK
P https://m.eds00.ru/46ba058b
97 "TeopeTrueckre OCHOBBI HH(POPMATHKH". bubmmoreka [JOK
[IpakTuueckas padota https://m.edsoo.ru/5fad1b53
28 TexcToBbIi IpoIIecCOp U ero 6a30BbIe bu6muoreka [IOK
BO3MOKHOCTH https://m.edso00.ru/aa862c53
29 KonnexktuBHas paboTa ¢ JOKYMEHTOM. bu6muoteka [JOK
[IpaBuna opopmiienus pedepara https://m.edsoo.ru/aaba738c
but6mmoreka [JOK
30 P
actpoBast rpaduka https://m.edsoo.ru/bOececed
bubmuoreka [JOK
31 B
eKTOpHas rpaduka https://m.edso00.ru/c686f9bb
Coznanue u mpeodpa3oBaHue
32 a I?OBI/IB aJIbI:{LIXIz)GbeKTOB bubmmorexa [IOK
A 4 ’ https://m.edsoo.ru/45633de5
KomMreroTepHbie Ipe3eHTannu
33 [IpyHIMIIBI TOCTPOCHUS U PEAAKTUPOBAHUS bu6nuoreka [IOK
TPEXMEPHBIX MOJENEH https://m.edsoo.ru/d7253a6a
"TexHosornn 00pabOTKU TEKCTOBOM,
. N bubnuorexa [JOK
34 rpaduyecKoit U MyJIbTUMETUIHON

nHdopmarun". [IpakTudeckas padbora

https://m.edsoo.ru/accldb62
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11 KITACC

pecypchl

TexHOTreHHBIE U SKOHOMUYECKHUE YTPO3HI,
CBs3aHHBIE ¢ HcIoiab3oBanueM MKT.
3amuTa nHGOopManK ¥ HHGOPMAITMOHHAS
0€301acHOCTE

KoanuecTBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThl padoThl
pecypchl
[TpuHIHITEI TOCTPOSHUS U anapaTHbIE
KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
Bbu6morexa [JOK
1 CeteBble poToKoibl. CeTb MHTEpHET.
https://m.edso0.ru/04ed7e2d
Anpecanus B cetn Uatepuet. Cucrema
TOMEHHBIX UMEH
Beb6-caiit. Bed-cTpanuna. Bzaumonericrsue
Opay3sepa c BeO-cepepoM. JlnHamudeckue
2 cp ZHI/Ip bl. Pa3 a6I())TKIe)1 I/IHTIe[ HET- bubmmorexa LIOK
TPAHHIBL. . p N p https://m.eds00.ru/189f67e7
MpuIIoKeHuH (caiitoB). CeTeBoe XpaHEHHE
JTAHHBIX
3 Bune! nestenbHocTr B ceth IHTEpHET. bubnnoreka [IOK
Cepsucel UHTEpHETA https://m.edsoo.ru/f51ef401
bubnnoreka [IOK
4 CereBoii aTukeT. [IpobieMa Moy IMHHOCTH https://m.edsoo.ru/b0e87321
MoJIy4eHHOU uHpopMarmu https://m.edsoo.ru/50da30fb
https://m.eds00.ru/5248229¢
l'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI U
bu6mmorexa [IOK
5) yeayru. OTKpbIThIe 00pa3oBaTeNlbHbIE

https://m.edsoo.ru/1658594e

Bbu6muorexa [JOK
https://m.edsoo.ru/68ac9784



https://m.edsoo.ru/04ed7e2d
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BpeI[OHOCHOC IMporpaMMHOC obecneueHue u

bu6mmorekxa [JOK

! crocoOb! 60PHOBI ¢ HUM https://m.edsoo.ru/039e1c9b
Opranu3zanus JUYHOTO apXuBa
3 nHpopmanuu. MadopmanmoHHsie bubnnorexa HOK
TEXHOJIOTHH U TIpOo(ecCcuoHaIbHAs https://m.edsoo0.ru/7981dba5
JeSTeNbHOCTD
9 Mogaenu n mogenupoBanue. [IpencraBnenue bu6mmoreka [{OK
pe3yJIbTaTOB MOJECITUPOBAHUS https://m.edsoo.ru/abbcd321
10 I'padsl. Pemenne anroputMuveckux 3aaad, bubnuoreka [IOK
CBSI3aHHBIX C aHAIM30M TpadoB https://m.edso00.ru/079bc8f8
11 JepeBps. JluCKpeTHBIE UTPBI IBYX UTPOKOB bubnuorexa [JOK
C MOJIHOM MH(pOopManuei https://m.eds00.ru/68a2d279
Hcnonws3oBanue rpaoB U AEpEBLEB IIPU
12 OIMCAaHUN O6’beKl;(P;B¢I)/I npoielscma ’ buGnuorexa [IOK
https://m.edsoo0.ru/82ch0c49
OKpY>KaIOIIIero Mupa
13 "UndpopmanmoHHOe MOIeIpOBaHue". bub6nmorexa [IOK
[IpakTnueckast paboTsl https://m.edsoo.ru/4b24ce20
14 AHanu3 alropuTMOB. DTallbl PEIICHUs bubnmoreka [IOK
3a71a4 Ha KOMIBIOTEPE https://m.edsoo.ru/c1535090
S3bIk mporpamMmmupoBanusi. OCHOBHbBIE
15 KOHCTPYKIIMU SI3bIKa TPOrPaMMHUPOBAHUS. brbmmorexa [TOK
https://m.edso0.ru/3012411
Tunel JaHHEBIX
bu6mmoreka [{OK
16 Betsnenus. CoctaBHbIE YCIOBHS https://m.edsoo.ru/e1b7db2d
17 [ukael ¢ ycnoueM. L{ukisl mo bu6mmoreka [{OK
MepeMEHHOM https://m.edso00.ru/10ab9353
18 Pa3pabotka 1 mporpaMMHas peaau3anus bubnuoreka [IOK

AJITOPUTMOB PCUICHUSA TUIIOBBIX 3a1a4

https://m.edsoo.ru/5d4f7ac9
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Pa3paboTka 1 mporpaMMHas peaau3anus

19 AJITOPUTMOB PELIEHUS 33144 METOLOM bubmorera [JOK
p p A A https://m.edsoo.ru/72al11b12
nepebopa
bu6mmorexa [JOK
20
O6padoTKa CUMBOILHBIX IHHEIX https://m.eds00.ru/2d234361
bu6mmoreka [JOK
21 T
a0JIMYHBIC BEJIMYUHBI (MACCUBBHI) https://m.eds0o.ru/b37f7¢a0
22 CopTupoBKa OJHOMEPHOI'O MacCHUBa bubmotera [JOK
pTHP FIHOMED https://m.eds00.ru/660ff291
bu6mmoreka [{OK
2 II
3 OPOTPaMMBI https://m.edsoo.ru/3bb7214a
"AJTOPUTMBI U 3JIEMEHTHI
24 nporpammupoBanus'. IIpakruueckas bubmorexa HOK
porp P P https://m.edsoo.ru/2ff5fd90
paborta
25 Ananmu3 nanabix. OCHOBHBIC 3a71a41 bubmuoreka [{OK
aHalIn3a JaHHBIX https://m.edsoo.ru/096dddd8
bu6mmoreka [JOK
[TocrnenoBaTenbHOCTD pelICHUS 3a1a4
26 AHA3A TAHHELX bubmuoreka [JOK
A https://m.edsoo.ru/e0e7ee3b
Bbu6muorexa [JOK
97 AHanu3 TaHHBIX C TOMOIMIbIO ATEKTPOHHBIX https://m.edsoo.ru/e0aaf73a
TaOJINIL https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
28 KoMmbroTepHO-MaTEMAaTUYECKHAE MOIETH bubmorera [JOK
p a https://m.edsoo.ru/2e62e4a7
29 Pabora ¢ roToBoi KOMIIBIOTEPHOI MOAEIBIO bubmorexa HOK
p g https://m.edsoo.ru/2ac0c441
30 UucneHHoe penieHrue ypaBHEeHUM ¢ bubnnorexa HOK

MOMOIIIBIO TO00pa apameTpa

https://m.edsoo.ru/c5699db9
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bu6mmorekxa [JOK

31 Tabnuanble (pensuroHHbIe) 0a3bl JaHHBIX 1 https://m.edsoo.ru/87468fhd
. . bubnnorexa [JOK
32 Pabota ¢ roToBO# 0a30ii JaHHBIX 1 https://m.edsoi_.[ ru/487808d8
33 CpencTBa HCKYCCTBEHHOTO HHTEIICKTA 1 bubmmorexa [JOK
https://m.eds00.ru/9c62b830
34 [lepciekTUBBI pa3BUTUS KOMIIBIOTEPHBIX 1 bub6numorexa [IOK
WHTEJUIEKTYyJIbHBIX CUCTEM https://m.edso0.ru/5225af37
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* bocoga JI.JI., bocosa A.}O., Uudpopmatuka 10 knacc, M.: BUHOM,
[Ipocsemenue, 2019
* bocora JI.JI., bocosa A.1O., Uadopmatuka 11 kinacc, M.: BUHOM,

[Ipocsemienne, 2019

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

bocosa JL.JI, METONYECKUE PEKOMEHIALIMHA I10 ITPOBEAEHNIO
YPOKOB

B 10 KJIACCESB 2 u,

METOANYECKNE PEKOMEHIAILINN 110 [TPOBEJIEHNIO YPOKOB

B 11 KJIACCE B 2u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
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