


IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpoOpMaTUKE Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 0O0IIEr0 00pa3oBaHMsl, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxke henepanbHOi pabodeit mporpaMMbl BOCITUTaAHUSI.

[Iporpamma 1o wuHOpMaTHKe [MaéT MpeACTaBICHUE O UEsIX, OoO0mIe
cTpaTternu OOy4YeHHs, BOCIHTAHWS M Pa3BUTHs OOYyYaAIOIIUXCS CpPEICTBaAMH
uHbopMaTUKM Ha 0a30BOM YpOBHE, yCTaHABIUBAET 00s3aTE€IbHOE MPEAMETHOE
coJiep)KaHue, MpeayCMaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3fiesiaM U TEMaM.

[Tporpamma no nHbopMaTUKE OMpPEEIsSeT KOITMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTepUCTUKN Y4EeOHOr0 MaTepuaia isi KaKJI0ro Tojja U3yuyeHus, B TOM YHUCIIe
JUIS COACPXATENbHOTO HAMOJIHEHHWS Pa3HOTO BHJA KOHTPOJS (MIPOMEKYTOYHON
aTTecTaluu oOyJarommxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rocy/1apCTBEHHON UTOrOBOM aTTECTALINM).

[Iporpamma 10 wuHGOpPMATHKE SBISETCS OCHOBOM JUIsl COCTaBJICHMS
aBTOPCKUX YYEOHBIX IPOTPaMM, TEMAaTHYECKOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

Hensmu wu3ydenuss uWHGOPMATUKM HA YPOBHE OCHOBHOTO  OOIIEro
00pa3oBaHUs SIBISIOTCS:

(¢opMupOBaHHE OCHOB MHUPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKd WH(DOPMATUKH, JOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
nporpecca U OOIIECTBEHHOW NPAKTUKH, 32 CUET pa3BUTHUS MPEIACTaBICHUN 00
uHbOpMaAIIMU KaK O BAKHEHIIEM CTPATETHYECKOM PECypce Pa3BUTHS JIMYHOCTH,
rocynapcrsa, oOLIeCTBa, MOHMMAHHUA POJIM HH(POPMALMOHHBIX IPOILIECCOB,
UH(OPMAIIMOHHBIX PECYpCcOB M HMH(POPMALUOHHBIX TEXHOJOTUH B YCIOBUSX
1 dpoBoii TpaHchopMalii MHOTUX cdep KU3HU COBPEMEHHOI0 00I11eCTBa;

o0OecrieyeHnue YCIOBUHM, CIOCOOCTBYIOIIMX PAa3BUTHIO AJITOPUTMHYECKOTO
MBIIUICHAS KaK HEOOXOIMMOTrO YCIOBUS MPO(ECCHOHATBHOW MESTEIbHOCTH B
COBPEMEHHOM HH(QOPMAIIMOHHOM OOIIECTBE, MPEANOIaraloniero CrnocoOHOCTb
oOyyaromierocsi pa30uBaTh CJOXKHBIE 3ajjaud Ha OoJiee MPOCThIE T0J3a/1auH,
CpaBHMBATh HOBBIE 3aJ1a4M C 3a/1a4yaMy, PEIIEHHBIMU paHee, OMPEeNATh Iaru s
JOCTHKECHHSI pE3yJIbTaTa U TaK JIajee;

dopMupoBaHHEe U Ppa3BUTHE KOMIIETEHIMH oOOydarolmmxcs B 00JacTu
UCIOJIb30BaHUS UHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTH, B TOM YHCIIe
3HaHWM, YMEHUW U HaBBIKOB paboThl ¢ HHGOpMAaIMEl, NpPOrpaMMHUpPOBAHUSA,
KOMMYHHUKAIIMM B COBPEMEHHBIX HH(POBBIX Cpelax B YCIOBUAX OOeCIeYCHHs
nH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH 00YUaIoIIerocs;

BOCIMTAHHUE OTBETCTBEHHOTO U M30MPATEIHHOIO OTHOIICHUS K MH(pOpMaLUu
C y4€TOM MPaBOBBIX U ITUYECKUX ACIIEKTOB €€ paclpOCTPaHEHHUS, CTPEMIICHUS K
IPOJOJDKEHUI0 00pa3oBaHusi B 00JacTH  WHOOPMAIIMOHHBIX TEXHOJIOTHH |



CO3UIATCIIBHON JEATEIHPHOCTH C TPUMEHEHHEM CPEACTB HWH()OPMAITMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B OCHOBHOM 0011IeM 00pa30BaHUU OTPAXKAET:

CyIIHOCTh HMHGOPMATUKM KaK HAyYHOM AUCHUIUIMHBI, HW3yYarolleu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOXXHOCTH aBTOMAaTHU3aIMU WH(POPMAIIMOHHBIX
MPOLIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIC  O0JacTM  TpPUMEHEHHS  WH()OPMATUKH, TPEKIE  BCETO
uH(OPMAIIMOHHbIE TEXHOJIOTHH, YIIPABIECHUE U COLIMATIbHYIO chepy;

MEXKIUCUUIUIMHAPHBIA ~ XapakTep HWHPOpMAaTMKU ¢ WH()OPMAIIMOHHOM
NEATEIIbHOCTH.

W3yuenne wuHOpMATHKA  OKa3blBaeT CYIIECTBEHHOE  BIMUSHHE  Ha
dbopMHupoBaHWE MHUPOBO33PEHUS OOYUaAIOMIETOCs, €ro >KHU3HEHHYIO MO3HUIINIO,
3aKJa/JbIBA€T  OCHOBBI  IOHMMAaHUS  NPUHIUIOB  (QYHKIMOHUPOBAHUS U
UCIIO0JIb30BaHusl MHPOPMAITMOHHBIX TEXHOJIOTUM KaK HEOOXOJAUMOr0 MHCTPYMEHTA
MPAKTUYECKA JIIOOOH NEeATeTPHOCTH W OJHOTO W3 HamOoJiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JOCTH)KEHUW  COBPEMEHHOW  UMBWIM3auuu.  MHorue
IpeIMETHBIC 3HAHUS U CIOCOOBI JEATEIBHOCTH, OCBOCHHBIE O0YYaIOIIMMHUCS TIPH
u3yuyeHur UHGHOPMATUKH, HAXOJAT MPUMEHEHHE KaK B paMKax oOpa3oBaTeIbHOTO
mpoiiecca MpU M3YYCHUM JPYTUX MPEIMETHBIX 00JlacTeil, Tak M B HHBIX
KU3HEHHBIX CUTYallUsIX, CTAHOBSTCS 3HAYUMBIMHU I (OPMUPOBAHUS KadyeCTB
JUYHOCTH, TO €CTb OPHEHTHUPOBAaHbI Ha (OPMHPOBAHHUE METANPEAMETHBIX U
JUYHOCTHBIX PE3YJIHTATOB 00YUYCHUS.

OcHoBHbIE 3a1aun yueOHOro npeamera «Mupopmaruka» — chopMupoBath y
00yyUaroImuXcs:

MOHUMAaHUE TPUHIUIIOB YCTpOHWCTBA © (YHKIUOHUPOBAHUS OOBEKTOB
U(POBOTO OKPYKEHHUS, TPEJCTABICHUS 00 WCTOPUM M TEHACHIUSX Pa3BUTHS
uH(popMaTHKK nieprojia udpoBoit TpaHchopMaIiu COBPEMEHHOTO 00I1IeCTBa;

3HAHUS, YMEHHUS U HABBIKM IPAMOTHOM MOCTAHOBKH 3aja4, BOZHUKAIOIIUX B
MPAKTUYCCKON JEATETHHOCTH, JIJII UX PEIICHHs] C MOMOIIBI0 WH()OPMAITMOHHBIX
TEXHOJIOTUN, YMEHHSI W HAaBBIKM (POPMATU30BAHHOTO OIMKCAHHS IMOCTaBICHHBIX
3a/1ay4;

0a3oBble 3HaHMS 00 HMHGPOPMAIMOHHOM MOJCIUPOBAHUH, B TOM YHUCIE O
MaTeMaTU4eCKOM MO/JICTUPOBAHUH;

3HAHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp U YMEHUE NPUMEHATH 3TU
3HaHUA I MTOCTPOCHUSI AJITOPUTMOB pEILICHUS 3ajJay MO0 MX MaTeMaTUYEeCKUM
MOJENSAM;

YMEHUSI U HABBIKM COCTABJIEHUS MPOCTHIX MPOTPaMM IO TMOCTPOECHHOMY
QITOPUTMY Ha OJTHOM U3 SI3bIKOB MIPOTPAMMHPOBAHUS BICOKOTO YPOBHSI;



yMEHUST ¥ HaBbIKA d3(PQPEKTHBHOTO WCIIOJB30BAHUS OCHOBHBIX THIIOB
MPUKJIAJHBIX MPOTpaMM (TPUIIOKEHMIT) 00Iero Ha3HauYeHUs U MH(HOPMAIIMOHHBIX
CUCTEM JUIsl PEIICHUS C MX MOMOIIbIO MPAKTUYECKUX 3a/1ay, BllaJieHue 0a30BbIMU
HOpMaMH WH(OPMAIIMOHHOW OSTHKM M TIpaBa, OCHOBaMHU HH(POPMAIMOHHON
0€30IacHOCTH;

YMEHUE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS MPAKTUICCKUX
3ala4 C TOMOIIbI0 MH(GOPMAIMOHHBIX TEXHOJOTUM, MPUMEHSTh TOJyYCHHbBIS
pe3yibTaThl B MPAKTHUYECKON JESTEIHLHOCTH.

[lenn u 3agaun u3ydeHus: MHOOPMATUKU HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsI OMPEACHSIIOT CTPYKTYPY OCHOBHOTO COJEPKaHHUS — y4eOHOTO
peIMEeTa B BUJIE CIEAYIOMINX YETHIPEX TEMATUUECKUX Pa3/IeIiOB:

1idpoBas TpaMOTHOCTB;

TEOPETUYECKUE OCHOBBI UHPOPMATHUKH;

JITOPUTMBI M TIPOTPaMMHPOBAHNUE;

nH(OPMAITMOHHBIC TEXHOJIOTUH.

Ha u3yuenune nndpopmatuku Ha 6a30BOM ypoBHE oTBojautcsi 102 yaca: B 7
kiacce — 34 yaca (1 gac B Hepenmo), B 8 kinacce — 34 vaca (1 yac B Henento), B 9
KJIacce — 34 yaca (1 qac B HEJICITIO).



COJEP XAHME OBYUYEHUA
7 KIIACC

udpoBasi rpaMOTHOCTH

KoMnb1oTep — yHuBepcaJbHOE YCTPOCTBO 00pad0TKH JAHHBIX

KoMmmproTep — yHHBEpCajabHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaroliee
o mporpamme. THIIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPbI. MOOMIBHBIE YCTPONCTBA.

OcCHOBHbIE KOMIIOHEHTBI KOMIIBIOTEpa W MX Ha3HadeHue. I[Iponeccop.
OnepaTuBHass W JOJTOBPEMEHHAas IIaMsTb. YCTpPOMCTBA BBOJAa M BBIBOJA.
CeHcopHbIlA BBOJ, AAaTYUKHM MOOWJIBHBIX YCTPOWCTB, CPEICTBa OMOMETPUYECKOM
ayTeHTU(PUKALUU.

Hctopust pa3BUTUS KOMIIBIOTEPOB M IPOrpaMMHOrO  OOECIHEYEHHS.
[TokoneHnust koMibrOTepoB. COBPEMEHHbIE TEHACHIMU Pa3BUTHS KOMIIbIOTEPOB.
CynepKkoMIbIOTEPHI.

[TapaniesnbHble BBIYACICHHUS.

[lepconanpHbiii KOoMIbIOTEP. [Iporieccop M ero xapakTepUCTUKU (TaKTOBas
4acToTa, paspsaHocTs). OmnepartnBHas namsaTh. JlonroBpeMeHHas NaMsThb.
VYerpoiictBa BBosa U BbiBoja. OObEM XpaHUMBIX JAaHHBIX (OMEpaTUBHAs MAMSTh
KOMITBIOTEPA, KECTKUM U TBEPJIOTEIbHBIA TUCK, MOCTOSIHHAS NMaMATh cMapT(OHA)
Y CKOPOCTB JOCTYMA I Pa3JINYHbIX BUJIOB HOCUTEIIEH.

Texnnka 6€30MaCHOCTU U TIpaBuiia pabOThl HA KOMITBIOTEPE.

IIporpaMMBbI U JaHHBIE

[Iporpammuoe obGecneuenre Kommbtotepa. llpukinaaHoe mnporpammHoe
obecrnieyeHue. CucremHoe MPOTrpaMMHOE obOecrieueHue. Cucremsbl
nporpamMmmupoBanus. [IpaBoBas oxpaHa HporpaMMm W JaHHBIX. becruiatHele u
ycinoBHO-0ectuiaTHbie mporpaMmbl. CBOOOHOE MpOorpaMMHOE 00ecTIiCUeHHE.

@daiinel 1 nanku (katanoru). [IpuHIUNBl moctpoeHust (anJoBBIX CHUCTEM.
[Tonnoe ums daiina (manku). Ilyte k ¢aitny (manke). Padora c daiinamu u
KAaTaJIOraMy CpeACTBAMHU ONEPALMOHHOM CHCTEMBI: CO3JaHue, KOIMPOBAHUE,
nepeMelieHre, NepeuMeHOBaHNe U ylaieHne GailiioB U nanok (katajaoron). Turbl
daiinos. CaoiictBa (aitioB. XapakTepHble pa3Mepbl (DailyioB pa3IUyHBIX THIIOB
(cTpaHulla TEKCTa, AJIEKTPOHHAsA KHUTa, (hoTorpadus, 3aUCh MECHU, BUICOKIHII,
NOJIHOMETpaXKHbIM (uiabM). ApxuBauusi JaHHbIX. Mcrnonb30BaHHWE MpOrpamM-
apxuBaTtopoB. DaiinoBeiii MmeHemkep. [louck (aitnoB cpencTBamu omneparmoHHON
CUCTEMBI.

KoMmnbroTepHble BUPYChl U IpyTHE BPEAOHOCHBIE IporpaMmsbl. IIporpaMmsl
JUISl 3aIIUATHI OT BUPYCOB.

KoMmnbrorepusbie ceTu



O0benuuenne xkommbioTepoB B ceth. Cerh MHTepHeT. Beb-cTpanuia, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [louck
uHpoOpMaIlMM 10 KIIOYEBBIM CIIOBaM W 10 H300paxeHuto. JlocTOBEpHOCTH
uH(popmalmu, noiayuyeHHoi uz Murepuera.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKAIUH.

CereBoil 3THKET, 0a30Bble HOPMbI MH()OPMALMOHHOW ATHKH M TpaBa MpH
pabote B Untepuete. Ctpareruu 6e3omnacHoro noseaeHus: B IutepHere.

TeopeTnyeckue 0CHOBBI HH(pOPMATHKHI

HNudpopmanus u uHGOPpMALMOHHbIE NPOLECCHI

HNudopmanus — 0JHO U3 OCHOBHBIX IMOHATUNA COBPEMEHHOM HAYKH.

Nudopmarus kak cBeeHHs, IPEIHA3HAYCHHBIE JJIST BOCIIPUATHS YEITIOBEKOM,
u  wuHpOpManusg KaK  JIaHHbIE, KOTOpbIE MOTyT OBITh  00paboOTaHbI
aBTOMAaTU3UPOBAHHOMN CUCTEMOM.

JIucKpeTHOCTh TaHHBIX. BO3MOKHOCTB ONKCaHUs HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOILBIO TUCKPETHBIX JIaHHBIX.

NupopManimoHHble TPOLECChl — IMPOLECCHl, CBSI3aHHBIE C XPaHEHHUEM,
npeoOpa3zoBaHUEM U Niepenayeii JaHHbIX.

IIpeacraBiaenue nvHpoOpMaLun

CumBon. AndaBur. MomHocts andasuta. Pa3zHooOpasue S3bIKOB U
andasutoB. EcrecTBeHHBIE U (OpMaANbHBIE SI3BIKH. AJI(PAaBUT TEKCTOB HA PYyCCKOM
s3pike. JIBowunblii  andaBur. KoandecTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KoMOMHAaIUi) (UKCUPOBAHHOU JJIMHBI B JBOWMYHOM ayiaBute. [IpeobpasoBanue
atoboro andaButa K ABoMYHOMY. KONMMUECTBO pa3iMyHBIX CIOB (PMKCHPOBAHHOMN
JUTMHBI B an(aBUTe ONpeaeaéHHON MOIIIHOCTH.

KoaupoBanue cumMBOIOB OJHOro ajdaBuTa C MOMOULIbIO KOJOBBIX CIIOB B
npyrom andaBuTe, KOAOBas TaOIUIA, JEKOIUPOBAHNE.

JBonunbiii koxn. IIpencraBieHue HOaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ajihaBuUTE.

Nudopmanmonnsiii  00bEM gaHHBIX. bUT — MHUHUManbHas EAMHMIIA
KoinudecTBa WHGOpPMAIMM — JABOWYHBIA  paspsn. Eauaunsl  u3mMepeHus
nHpopMarmoHHoro oobéMa naHHbIX. but, 0aiit, kKunoOaiT, MeradaiT, ruradamT.

CkopocTb nepegauu 1aHHbIX. EQUHUIBI CKOPOCTH Mepejaun TaHHbIX.

KomnpoBanne TekcTtoB. PaBHOMepHbIi koA. HepaBHOMEpHBI — KOA.
Komupoka ASCII. BocemuOutHble koaupoBku. [loHsATHE O KOIMpPOBKAX
UNICODE. JlexoampoBanue COOOIICHHWI € HCIOJIB30BAHHEM PaBHOMEPHOTO M
HepaBHOMEpHOTO Koja. MHbopmalonHbiit 00bEM TEKCTA.

Hckaxxenune nHpopmauuu npu nepegaye.

OOmee mpexacraBiaeHue O MUGPOBOM MPEACTABICHUU ayAHOBU3YANbHBIX U
JIPYTUX HEMPEPBIBHBIX TAHHbIX.



KomupoBanne wnBera. IlBeroBele ™openun. Mogens RGB. I'myGuna
KoaupoBanus. [lammTpa.

PactpoBoe u BekTOpHOE mnpejacTaBieHue uzobOpaxeHuil. [lukcens. OieHka
UH(OPMAIIMOHHOTO 00bEMA rpaMUECKUX JAHHBIX JIJISl PACTPOBOTO U300paKEHUSI.

KonnpoBanue 3Byka. PazpsaHocTe n yactora 3anucu. KoanyecTBo KaHaloB
3aIMUCH.

OneHka KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C IPEICTABICHUEM H
XpaHEeHHUEM 3BYKOBBIX (pailsioB.

HNHpopmanuoHHbIe TEXHOJIOIHH

TexcToBBIE TOKYMEHTHI

TexcToBbIE JOKYMEHTHI M HMX CTPYKTYpHbBIE AJIEMEHTHI (CTpaHMLa, ad3all,
CTPOKa, CII0BO, CHMBON).

TekcToBBIM MpOLIECCOP — MHCTPYMEHT CO3/JAaHUS, PEOAKTUPOBAHUS W
dbopmarupoBanus TekctoB. IIpaBuna Habopa Tekcra. PenakrhupoBaHue TEKCTa.
CpoiictBa cumBosioB. lpudt. Tumsl mpudroB (pybnensie, ¢ 3acedyxkamw,
MoHomMpuHHbIE). [lomykupHoe u KypcuBHOe Hauepranue. CBoiicTBa ab3ales:
rpaHulibl, a03allHbI OTCTYI, UHTEpBaJ, BbipaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CruneBoe popMaTupoBaHUeE.

CrpykTypupoBaHue HHPOpPMAUUU C TOMOIIbIO CIOUCKOB U  TaOJMII.
MHoroypoBHeBbI€ clTUCKH. [JoOaBieHre Ta0iIuI] B TEKCTOBBIE IOKYMEHTHI.

BcraBka n300paxeHuii B TEKCTOBbIE JOKyMeHThl. OOTekaHuEe M300pakeHHIt
TEKCTOM. BKIIIOueHHE B TEKCTOBBIM JOKYMEHT auarpamm, (Gopmyli, HyMepaiuu
CTPaHMII, KOJIOHTUTYJIOB, CCbUIOK M JIPYTUX 3JIEMEHTOB.

[IpoBepka npaBonncanus. PacctaHoBKa IepeHOCcoB. 1'010C0BOM BBO TEKCTA.
OnTtuueckoe pacro3HaBaHue Tekcta. KommbroTepHslii mepeBoj. lcmolsib3oBaHue
cepBucoB MuTepHeTa st 00pabOTKH TEKCTa.

KomnbrorepHas rpadpuka

3HaKOMCTBO € TIpaUUecKUMU pedaKkTopaMH. PacTpoBble PHUCYHKH.
Hcnonb3oBanue rpaduueckux NPpUMUTUBOB.

Onepanuu pefakTUpOBaHUs rpaPUIECKUX OOBEKTOB, B TOM YHCIIEe U(PPOBHIX
doTorpaduii: u3MeHeHue pasmepa, oOpe3ka, MOBOPOT, OTpa)xeHue, pabdbora c
oOnacTsiMu (BblAEJIEHHWE, KONMPOBAHHWE, 3aJMBKAa LIBETOM), KOPPEKIMS IIBETA,
SPKOCTU U KOHTPACTHOCTH.

BextopHas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpeICTBAMHM TEKCTOBOIO MPOLECCOpAa WM JAPYTHX HOPOrpaMm (IPUIIOKEHUN).
JloOaBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTUMeAUiiHbIE TIPE3eHTAUN

[ToaroToBka MynsTUMenUHHBIX Tipe3enTanuii. Cnaiia. JloOaBnenue Ha ciaiij
TeKCTa U n3o0paxeHuid. Pabora ¢ HECKOJIBKUMM ClIaiiIaMHu.



JloGaBreHne Ha  Claill  ayJUOBU3yalbHBIX  JAHHBIX. AHHMAIMS.
['unepcebuiky.

8 KJIACC

TeopeTnueckue 0CHOBBI HH(pOPMATHKHI

CucreMbl cUnC/ICHUSA

Henosummonnele ¥ MO3ULIMOHHBIE CUCTEMBI CUHCICHUS. AjQaBurt.
OcnoBanue. Pa3sépuyras popma 3anucu yucna. [lepeBoa B 1ECATUUHYIO CUCTEMY
YKCEJ, 3aIUCAHHBIX B IPYTUX CUCTEMAaX CUHUCIICHHUS.

PumMmckas cucrema cunucCieHus.

JIBonunast cuctema cumcienus. IlepeBon nensix yucen B npeaenax ot 0 mo
1024 B nBOMYHYIO CHCTEMY CUMCIEHUA. BocpMeprnyHas cuCTeMa CUMUCICHUS.
ITepeBon unces U3 BOCBbMEPUYHOM CHUCTEMBI B IBOUYHYIO U JAECCITUYHYIO CUCTEMBI
u oOpatHo. IllectHaaumarepuynass cuctema cuucienus. llepeBon uwucen u3
HIECTHA/ILIATEPUYHON CHCTEMBbl B JBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CHUCTEMBI U 0OpPATHO.

Apudmerrueckue onepanu B IBOUYHON CUCTEME CUUCICHUSI.

JJIeMeHTbI MATEeMATHY€eCKOH JIOTUKH

Jlornueckue BbICKa3biBaHUsA. Jlornueckue 3HAUYEHUS  BBICKa3bIBAHUM.
DneMEeHTapHble W COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMSI, JIOTUUECKOE YMHOXEHHUE), «WIW» (AUIBIOHKLHUS, JOTHYECKOEe
CJIIOKEHHE), «He» (Joruueckoe orpunianue). IIpropurer JOruyeckux omnepanuu.
OnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIM U3BECTHBI 3HAYCHUS
UCTUHHOCTH BXOJSIIMX B HEro 53JIEMEHTApHBIX BbICKa3bIBaHUW. Jlormueckue
BbIpakeHus. lIIpaBuna 3ammcu jormyeckux BblpaxkeHuil. I[locTpoenue Ttabmuig
WMCTUHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMITBIOTEDA.

AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

HcnosHnTe M U AJrOPUTMBL. AJITOPUTMHYECKHE KOHCTPYKIIUT

[Tonsitue anroputma. HcnonHWTENM alropuTMOB. AJITOPUTM Kak IUIaH
yIpaBJIEHUS UCTIOJIHUTEIIEM.

CpotictBa anroputma. CriocoObl 3amucu anropuTMma (CIOBECHBIA, B BHJIEC
0JIOK-CXEMBI, ITPOTpaMma).

AnroputmMudeckue KOHCTpYKUuU. KoHCTpykius «cinenoBaHuey. JIunenHsblit
anroput™M.  OTrpaHUYEHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
IPELYCMOTPETh 3aBHCHUMOCTh IOCJIEJOBATEIBHOCTH BBINOJIHAEMBIX JEUCTBUI OT
VCXOJIHBIX JAHHBIX.



KoHCcTpyKIust «BETBJICHHUE»: TONHAS W HEmoiHas (GopMmbl. BeimonHeHue u
HEBBIIIOJHEHNUE YCJIOBUS (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHMs). [IpocTeie u
COCTaBHbBIE YCJIOBHSI.

KOHCTpyKIIUST «MOBTOPEHUS»: LUKl C 3aJaHHBIM YUCJIOM TOBTOPEHUH, C
YCIIOBUEM BBITIOJHEHUS], C IEPEMEHHOM 1TUKJIA.

PazpaboTtka must popmManbHOTO MCHOJHUTENS alropuTMa, MPHBOMSAIIETO K
TpeOyeMoMy pe3yibTaTy IpH KOHKPETHBIX HWCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJB30BAHMEM LIMKJIOB M BETBICHUW JUIs
yrpaBieHuss (HopMabHBIMU HWCIOJTHUTEISIMHU, TakuMu kKak PoOot, Uepenarika,
Yepréxuuk. BpinoliHeHWE  alrOpUTMOB BPYYHYHO M Ha  KOMIIbIOTEpE.
CuHTaKCHUYECKHUe U JIOTHUeckue omuoku. OTKa3bl.

S3BIK IpOorpaMMHUpPOBAHUA

SA3pik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IllxonbHbIi
AnroputMudeckuil SA3bIK).

CucremMa npOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa MIPOrpaMM, TPAHCIATOD,
OTJIA/TYUK.

[lepemennasi: tum, umsi, 3HadeHue. Llenbie, BenieCTBEHHbIE U CHMBOJIBHBIC
nepeMEHHbIE.

Onepatop mnpucBanBaHus. ApUPMETHUYECKUE BBIPAKECHHUS M TMOPSIOK HX
BbluncieHud. Onepanuu ¢ UEJIbIMUA YUCIaMU: LETOYUCICHHOE JIEJIEHUEe, OCTaTOK
OT JICJICHMUS.

BerBnenus. CoctaBHble YCIOBHUS (3alUCh JIOTHYECKUX BBIPAKEHUU Ha
M3y4yaeMOM SI3bIKE€ MporpammupoBanus). HaxoxxaeHne MUHUMyMa U MakCUMyma
U3 JIBYX, TPEX U YETHIPEX uucell. PelnieHrne KBagpaTHOr0 ypaBHEHUS, UMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

JuanoroBass oTJaJKa MOpOrpamMM: TIOIIATOBOE BBIMOJHEHUE, MPOCMOTP
3HAUYEHUN BEJIMYUH, OTIAA0YHBIN BBIBOJI, BELIOOP TOYKK OCTaHOBA.

[Mukn c¢ ycinoBueMm. Anroput™M EBKinga mjis HaxXxOXJIE€HUS HaWOOJBIIETO
oO1ero enauTens ABYX HAaTypallbHbIX uyHcelsl. Pa3OueHue 3amucu HaTypaabHOTO
yyciaa B MO3UIMOHHON CHCTEME C OCHOBAaHHMEM, MEHbIIMM WK paBHbIM 10, Ha
OTJIeTIbHBIE LIU(PHI.

[{ukn ¢ nepeMeHHOW. ANrOpUTMBI NMPOBEPKU JIEIMMOCTH OJHOTO LEJIOTO
YHCIIa Ha PYroe, MPOBEPKU HATYpPaIbHOIO YKCiia Ha IPOCTOTY.

OOpaboTka CUMBOJIBHBIX JNaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MTEPEMEHHBIC.
[TocumBonbHas oOpaboTka cTpok. I[loacd€r yacTOTHl TOSIBICHUS CHUMBOJIA B
ctpoke. Bcrpoennsie GyHKIMU 17151 00pabOTKH CTPOK.

AHAJIH3 AJTOPUTMOB



OmnpeneneHne BO3MOXXHBIX pE3yJIbTAaTOB padOTHl aJrOpUTMa MHpPU JAaHHOM
MHO>XECTBE BXOJHBIX JIaHHBIX, OIIPENEICHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
IIPUBOSIINX K JAHHOMY PE3YJbTaTy.

9 KUIIACC

Hudgposasi rpaMOTHOCTH

I'1o0anbHas cetb UHTEpHET M cTpaTernu 0e30MacHOr0 MoBeieHUs B Hell

['mo6anvhas cets UuTepuer. [P-aapeca y3mnoB. CereBoe XpaHEHUE TaHHBIX.
MeToabl UHIMBUIYAIBHOTO U KOJUIEKTUBHOTO pa3MeEIIeHUs] HOBOM HWH(OpMaIUU B
WUurtepHere. bonblive naHHble (MHTEpHET-JAaHHbIE, B YacCTHOCTH JIaHHbIE
COIIMAJIBHBIX CETEH).

[Torsitue 00 wHGOPMAMOHHON 0€30mMacHOCTU. YTPO3bl HHPOPMAITMOHHOM
0e30IacHOCTH Mpu paboTe B INI0OATBHOM CETH M METOMABI MPOTUBOACHCTBUS UM.
[IpaBuna Oe3zonacHoil ayTeHTHUUKAMK. 3alUTa JIMYHOM HHOpManuu B
HNurepuere. be3omacHeie crpareruun noseneHus B Mntepuere. [Ipenynpexnenune
BOBJICUCHHS B JICCTPYKTHUBHBIE W KPUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTHU
(xuOepOyIUTUHT, PUIIHHT U APYTHe POPMBI).

Pa6ora B MvH(pOPMALMOHHOM NPOCTPAHCTBE

Buasl gestenpHocTH B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAITUOHHBIE
cepBUCHl (mouTOBasi ciyk0a, BHIEO-KOH(EPEHU-CBA3b U JIPYrue), CIpaBOYHbIE
cinykObl  (KapTbl, pacHmUCaHMsT U JIPyTH€), TOUCKOBBIE CIYXOBI, CIy>KOBI
OOHOBJIEHUSI TPOTPAMMHOTO oOOecredeHusi ©u Jpyrue ciyxkObl. CepBHUCHI
roCcyAapCTBEHHbIX yciayr. O0naunble XpaHwiniia qaHHeiX. CpeacTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (oHJaiiH-oducekr). [IporpamMmHuoe obecrieueHre Kak BeO-
CEPBUC: OHJIAHHOBBIE TEKCTOBbIE M IpaUUECKUE PENaKTOPhl, Cpellbl pa3padOTKu
IPOrPAMM.

Teopernyeckre 0CHOBbI HH(POPMATUKH

MopeaupoBaHue KaKk MeTO/l O3HAHUS

Mopnens. 3aaun, pemaeMblie ¢ MOMOIbIO MojenupoBanus. Knaccudukanuu
monenei. MartepuanbHble  (HaTypHble) W WHGOPMAIMOHHBIE  MOJEIH.
HenpepsiBHBIE U auckpetHble wmozaenu. Mmwuranmonnsie monenu. Wrposbie
monenu. OrneHkKa aJeKBaTHOCTH MOJEIN MOJAEIUPYEMOMY OOBEKTY M LEIsIM
MOJEIUPOBAHUSL.

Tabnuunbie Moaenu. Tabiuiia Kak IpeacTaBICHUE OTHOIICHUS.

ba3el mansbix. OTOOp B Tabmuie CTPOK, YAOBIETBOPSIOIIUX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, nmytb. OpUEeHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. Jnuna (Bec) peOpa. BecoBas marpuua rpada. JnmHa mytu mexay
BepmiHamu rpada. [louck ontumanbHoro mytd B rpade. HayanbHas BepuimHa



(MCTOYHMK) U KOHEUYHas BepIInHa (CTOK) B OpUEHTUPOBAHHOM rpade. Beruucienue
KOJIMYECTBA IyTEH B HAIIPABICHHOM alMKINYECKOM rpade.

HepeBo. Kopenb, Bepmmna (y3en), JHCT, peOpo (myra) nepeBa. Bricora
nepesa. [lognepeso. IlpumMepsl ucnonb3zoBaHus AepeBbeB. [lepebop BapuaHTOB ¢
IIOMOIIBIO JIEPEBA.

[loHsiTHE MaTEeMaTUYECKOM MOJENH. 3aJadyM, pPEIIAaeMble C IOMOIIbIO
MaTeMaTU4eCcKOro (KOMIBIOTEPHOr0) MoAeIUpoBanus. OTIM4Yre MaTEeMAaTHUYECKON
MOJIENIM OT HATypHOM MOJEIM M OT CJIOBECHOTO (JIUTEPATypHOTO) OIMHUCAHUS
00BeKTA.

OTtanbl KOMIBIOTEPHOTO MOJEIMPOBAHUA: ITOCTAHOBKA 3a/1a4d, IOCTPOEHUE
MAaTeMaTH4YECKOW MOJIEIIH, POrpaMMHas peajin3anusi, TECTUPOBAHUE, IIPOBEACHUE
KOMIIBIOTEPHOI'0 SKCIIEPUMEHTA, aHAJIN3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMHUPOBaHHE

Pa3padoTka aJropuTMoB U NPOrpamMm

Pa3buenue 3agaun Ha noxazagauyn. CoCTaBIEHHE AJTOPUTMOB M MPOrPaMM C
UCIIOJb30BAaHUEM BETBJICHUM, LHMKIOB M BCIOMOTrAaTElbHBIX AJITOPUTMOB IS
yOpaBJICHUs] UCTIONHUTENeM PoOOT WM APYyruMH HCIOTHUTENSAMH, TaKUMH Kak
UYepenauka, YepTEXHUK U IPYTUMH.

Tabnuunble BenMUurHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIICHUE U
OTJIaJIKa TIPOTPAMM, PEATH3YIOIINX THUIIOBBIC aITOPUTMBI 0OPaOOTKH OTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJIHOM M3 s3bIKOB IporpammupoBanus (Python, C++,
[Tackansb, Java, C#, [lIkonpHbIi AnropuTMuueckuii S3bIK): 3aM0IHEHNE YUCIOBOTO
MacCuBa CIly4ailHBIMM YMCJIaMH, B COOTBETCTBUHU C (POPMYJIOW WM MyTEM BBOAA
YHCEJI, HAXOXKJICHUE CYMMBbI 3JIEMEHTOB MACCUBA, JIMHEWHBIM MOUCK 33aJaHHOTO
3HAYEHHS B MAacCHUBE, IIOJACYET DJIEMEHTOB MAacCCHUBA, YAOBJIETBOPSIOLINX
3a/IaHHOMY YCIJIOBUIO, HAXOXKJICHHME MUHUMAJIBHOTO (MaKCHMAaJIbHOTO) 3JIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYUCIEHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(pMETHUUYECKOTO0, MUHUMAJIBHOTO M MAKCUMaJIbHOTO 3HAYEHUSI DSIEMEHTOB
IIOCJIEIOBATENBHOCTH, YIOBIETBOPSAIOIIUX 3aJaHHOMY YCJIOBHIO.

Yupasiaenue

VYnpasnenue. Curnan. O6patHas cBs3b. [lonyueHne curHanoB oT HU(POBBIX
JATYUKOB (KacaHWsi, pAcCTOSIHUSA, CBETa, 3BykKa H Jpyroro). I[lpumeps
UCIIOJb30BaHUsl MPUHIMIA OOpaTHOM CBSI3M B CUCTEMax  YINPaBJICHUS
TEXHUYECKUMU yCTPOMCTBAMU C T[OMOIIBIO JAaT4YUKOB, B TOM UHCIE B
pOOOTOTEXHUKE.

[IpuMepbl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBApOYHAs JIMHUSA aBTO3aBOJA, ABTOMATH3WPOBAHHOE



yIPABJIEHHE OTOIUIEHUEM JOMa, aBTOHOMHAsl CHCTEMa YIPABJIECHUS TPAHCIIOPTHBIM
CPEACTBOM U JPYTUE CUCTEMBI).

NupopmanmoHHbIe TEXHOJIOTUH

JIEKTPOHHBbIE TA0IMIbI

[Tonsitue 00 37eKTPOHHBIX Tabauuax. TUMbl JaHHBIX B sYEMKaX 3JIEKTPOHHOM
Tabmuiel. PenaktupoBanne u ¢opmatupoBanue Tabmui. Bcerpoennslie (yHKUIUN
JUIs TOMCKAa MaKCHMyMa, MHHMMYyMa, CYMMbI M CpEAHEro apu(pMeTH4ECKOro.
CoptupoBKa JaHHBIX B BbIIEJICHHOM auamnaszoHe. [locTpoenue auarpamm
(rucrorpamma, KpyroBas JAuarpamma, TOYe€4Hass Jauarpamma). Bpibop Tuna
JarpaMMbl.

[IpeobpazoBanue dhopmyn npu kKonupoBaHuu. OTHOCUTEIbHAS, a0COIIOTHAS
Y CMEIIaHHas ajpecanusl.

VYcioBHbIE BBIYMCIEHUS B AJIEKTPOHHbIX Tabmuuax. CyMMHpOBaHHE U
NOJACYET 3HAYEHHUMN, OTBEYAIOUIMX 3aJaHHOMY YycioBHio. OO0paboTka OOJIBLINX
HAa0OpOB JAaHHBIX. UMCIEHHOE MOIECIIMPOBAHUE B AIEKTPOHHBIX TaOIHIIaX.

NudopmanuoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Posb mHpOpPMAIIMOHHBIX TEXHOJOTUN B Pa3BUTUU SKOHOMHMKHU MHUpa, CTPaHBI,
pervoHa. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBa3anHbie ¢ MHOOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJOTUSIMU:
BeO-Iu3aiiHep, MPOrPaMMHUCT, pa3pabOTYMK  MOOWMIBHBIX  MPUIIOKCHHH,
TECTUPOBIIMK, apXUTEKTOp MPOrpPaMMHOr0 OOecleyeHus, CHEHUaIUCT IO
aHaIU3y JTAaHHBIX, CUCTEMHBIH aJIMUHHCTPATOP.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

W3yuenne wHGOpPMATHKH Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHMs
HAIPABJICHO HA JOCTHKEHUE OOYYAIOUTUMUCS JUYHOCTHBIX, METANpPEIMETHBIX H
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS COAEPKaHUS YUEOHOTO MpeaAMeTa.
JIMUHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pe3yJabTaThl HWMEIOT HANpPABJICHHOCTh HA pEIICHHWE 3aaad
BOCITUTAHUS, PA3BUTHS W COLMATIU3AMKA OOYYAIOIIMXCA CPEICTBAMHU Y4eOHOTO
npeaMera.

B pesynpraTte usydenus MHGOPMATHUKHM HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus y oOyuaronierocs OyayT c(OpMHUpPOBAaHBI CIIEIYIOIMIUE JTUYHOCTHBIE
pe3yIbTaThl B YACTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHUS:

HEHHOCTHOE OTHOILIEHNE K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIICJIUIO, TIOHUMaHUEe 3HaYeHUs WH()OpPMATUKH KaK HAyKd B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, BIIAJEHUE JOCTOBEPHOU WH(MOpMaImeldn o MmepeaoBhIX
MHUPOBBIX W OTCYECTBEHHBIX [OCTI)KCHHSX B 00acTh HWHPOPMATUKH U
UH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O
1 dpoBoii TpaHchopMaIIi COBPEMEHHOT'O 00I1IeCTBA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OpHEHTAIUS Ha MOPATbHBIC IIEHHOCTH M HOPMBI B CUTYaIIUsIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTH OIIEHUBATh CBOE TIOBEJCHHE U MOCTYIKH, & TAK)KE MOBEIACHHUE
Y TIOCTYIIKHM APYTHUX JIOJEH C MO3ULIUKA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSl TIOCHEACTBUM TOCTYIIKOB, AaKTHBHOE HENPUATHE aCOIMAIbHBIX
MIOCTYIIKOB, B TOM 4HcIie B IHTepHeTe;

3) rpa:kaIaHCKOro BOCIIUTAHUSA:

MPEICTAaBICHHE O COIUAIBHBIX HOPMaxX H TPAaBWIAX MEKIUYHOCTHBIX
OTHOLIEHUH B KOJUIGKTMBE, B TOM 4HCIE€ B COLHMAIbHBIX COOOIECTBAX,
coOyrofieHue TpaBWJl 0E€30MacHOCTH, B TOM YMKCJIE€ HAaBBIKOB 0€30MacHOTO
NOBEJACHUSI B HWHTEPHET-CPENle, TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOM
NESATETHPHOCTH TPU BBHITIOJHEHUN YYE€OHBIX, IMO3HABATEIBHBIX 3ajad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHME K B3aMMOIOHMMAHHUIO W B3aUMOIIOMOIIU B
npoliecce 3ToN y4eOHOM J1eATeIbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEICHUE U
MIOCTYIIKM CBOWX TOBApHIICH C IMO3MIIMK HPABCTBEHHBIX W TPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM MOCTYIIKOB;

4) HEeHHOCTEeH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUYECKHUX MPEJCTaBICHUN 00 uH(bOpMaImy,
UH(OPMAITMOHHBIX npoleccax U UH(OPMAITMOHHBIX TEXHOJIOTUSX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M OOIECTBEHHOMU
IPAaKTUKU U COCTABIISAIOUMX 0a30BYI0 OCHOBY Ul IOHUMAHUS CYITHOCTH HAay4HOM
KapTUHBI MUPA;

UHTEpPEC K OOYyYEHHMIO M T[O3HAHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U
YPOBHsI 00y4Y€HUs B JlaJbHEHIIEM;

OBJIAJICHHE OCHOBHBIMH HAaBBIKAMM HCCIIEOBATEIbCKON JI€ATEIBbHOCTH,
YCTAaHOBKA Ha OCMBICICHHE OIbITA, HAOJIIOJEHUHN, IOCTYIIKOB U CTpPEMJICHUE
COBEPILEHCTBOBATh IMYTH JOCTHXKEHHMSI WHIMBHUIYAIbHOTO W KOJUJIEKTUBHOTO
OJIaronoayyus;

c(OpMUPOBAHHOCTh MH(GOPMAIIMOHHON KyJIbTYpPbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOATENLHON pabOThl C y4EeOHBIMH TEKCTAaMHU, CIPABOYHON JHTEPATypOH,
pa3HOOOpPa3HBIMU CPEICTBAMU MH(POPMALMOHHBIX TEXHOJOIHM, a TakKe yYMEHHUs
CaMOCTOATENILHO ONPEIENATh 1LEIM CBOEr0 OOy4YeHHMs], CTABUTh U (HOPMYJIUPOBATH
s ceOs HOBBIE 33/Jayd B yu&0e W TMO3HABATEIbHOW AEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIILHON JESATENBHOCTH;

5) dopmupoBaHus KyJbTYPBbI 310POBbS:

OCO3HAHHME IIEHHOCTHM JKWU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0pOBbIO, YCTaHOBKA Ha 3J0pOBbI 00pa3 >KWM3HU, B TOM 4YHUCIE M 3a CUET
OCBOGHHUSI U COOMOJeHUsT TpeOoBaHMI O€30MacHON JKCIUTyaTallud CpEACTB
UH(GOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOT0 BOCIIMTAHMS:

UHTEpPEC K MPAaKTHUYECKOMY H3yueHUI0 mpodeccuii u Tpyna B cdepax
npo¢ecCuoHaIbHON NEATEIIbHOCTH, CBSI3aHHBIX c MH(}OPMATHKOM,
IpPOrpaMMUpPOBAHUEM U HH(MOPMAIMOHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha
JTOCTHKEHUSIX HAYKH MH(POPMATUKU U HAy4YHO-TEXHUYECKOIO MIporpecca;

OCO3HaHHBIM BBHIOOP M  MOCTPOCHHE HUHAMBUIYAJIBbHOH  TPAcKTOPUHU
0o0pa3oBaHMsI M >KU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX M OOILECTBEHHBIX
UHTEPECOB U MOTPEeOHOCTEH;

7) IKOJIOTHY€CKOr0 BOCIIUTAHUSA:

OCO3HaHUE TJI00aJbHOIO XapaKkTepa HKOJIOTMYECKUX IMpoOJieM M ImyTed HX
pelieHusi, B TOM YHCIE€ C Y4YETOM BO3MOXKHOCTEH HWH()POPMAUMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) ananTanuu o0y4yaroumerocs K H3MEHSIIOIMMCH YCIOBUSM COLMATbHOM
U MPUPOIHON Cpebl:

OCBOEHHE O00yYarolIMMHUCS COLIMAJIBHOIO OIbITa, OCHOBHBIX COLMAJIbHBIX
poJiell, COOTBETCTBYIOIIMX BEAYIIEH NESITENBHOCTH BO3pacTa, HOPM M IIPAaBUII
0OIIECTBEHHOTO TTOBeIeHNUs, ()OPM COLMATLHOM KU3HU B TPyIIaxX U COOOIIECTBAX,
B TOM YHCJIE CYIECTBYIOIIMX B BUPTYAJIbHOM IIPOCTPAHCTBE.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHS MPOrpaMMbl IO HHPOpPMATHKE
OTPaXar0T  OBJIAJICHUE  YHUBEPCAIbHBIMA  YYE€OHBIMM  JEHCTBUSAMH  —
IIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU, PETYJIATHBHBIMHU.

Ilo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIEC YYeOHbIE 1eHCTBUSA

ba3oBble Jornveckue 1eicTBUS:

YMEHHE OMNpENeNiaTh IOHSATHS, CO37aBaTh OOOOIIEHUS, YCTaHABIUBATH
aHAJIOTUH, KJIAacCU(PUIIMPOBATh, CAMOCTOSITEIBLHO BBIOMpPATh OCHOBAHUA U
KpUTEepUU JJIsl KJlacCu(pUKaIuY, yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHbBIE CBSI3U,
CTPOUTH JIOTUYECKHUE PACCYXKIEHUSI, JeJaTh YyMO3aKIIOUeHUs (UHIYKTUBHEIE,
J€TyKTUBHBIC U 10 aHAJIOTUU) U BBIBOJIBI,

YMEHHE CO3]/laBaTh, IMPUMEHATH M MPEOOPa30BBIBATh 3HAKHM W CHUMBOJIBI,
MOJICJIM M CXEMBI JIJIs1 PEIICHUsT YUeOHBIX U MTO3HABATEIbHBIX 3a]1a4;

CaMOCTOATENILHO BBIOMpATh COCO0 pelieHusl yuyeOHOU 3a1auu (CpaBHUBATh
HECKOJIbKO BApHWAHTOB DEIICHHS, BHIOWpPATh HAWMOOJEe MOIXOIANINN ¢ ydETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKue 1eHCTBUA:

bopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIUE Pa3pblB MEXKAY peaJbHBIM U
YKeJIaTeIbHBIM COCTOSTHUEM CUTYAaIlMHu, 00bEKTa, U CAMOCTOSTEIILHO YCTaHABJINBATh
HMCKOMOE Y JIAaHHOE;

OIICHUBATh HAa MPUMEHUMOCTD M JIOCTOBEPHOCTh MH(DOPMAIIHIO, TIOTYICHHYIO
B X0/JI€ UCCJICIOBAHUS;

MPOTHO3UPOBATh BO3MOKHOE JajbHEHIIIee pa3BUTHE MPOIIECCOB, COOBITUN U
MX TIOCIEJCTBUSA B QHAJIOTUYHBIX WJIM CXOJHBIX CUTYalUSIX, 4 TAKKE BBIJIBUTATH
MPEANOJIOAKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nndopmanmeii:

BBISBJISITh AeUIMT HHGOPMAIIUU, JTAHHBIX, HEOOXOAUMBIX [JIsl PEIICHUS
MOCTaBJICHHOM 3aJa4M;

MIPUMEHATh PA3JIWYHBIE METOJAbl, HMHCTPYMEHTBI WU 3alPOCHl IIPU IIOUCKE U
oTOope WH(pOpMANMU WM JAHHBIX W3 HCTOYHUKOB C YYETOM IIPEIIOKEHHOMN
y4eOHOM 3a7]a4H ¥ 3aJIaHHBIX KPUTECPHUCB;

BBIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
“H(OpMAIINIO Pa3IUUHBIX BUJOB U (DOPM MPEICTABIICHHUS;

CaMOCTOSATENILHO  BBIOMpATh  ONTUMATBHYIO  (GOpMYy  TPEACTABIICHUS
uHpOpMaMK W WUTFOCTPUPOBATh PpEIIaeMbIe 3a/Ja4d HECIOKHBIMH CXEMaMH,
ayuarpaMMamMu, HTHOW rpaduKoi U uX KOMOWHALIMSMU;

OIICHUBATh HAAEKHOCTH HMHPOPMAIMU TI0 KPUTEPHUSIM, MPEAJIOKEHHBIM
yuuTeaeM Wik chOpPMYyJIUPOBAHHBIM CAaMOCTOSITEIBHO;



3¢ (dEeKTUBHO 3aNIOMUHATH U CHCTEMaTU3UPOBATh HH(POPMALIHIO.

KoMMyHHKAaTHBHBIE YHUBeEPCcaJIbHbIE YUueOHbIe /1eiicTBUs

OOmenue:

COTIOCTAaBIIATh CBOU CYKJICHHSI C CYXKICHUSMU APYTUX YIACTHUKOB JTUANIOTA,
0OHapy’XKMBaTh PA3IMUME U CXOJCTBO MO3UIUH;

nyOJUYHO TPEICTABIATh PE3YJIbTATHI BHIMOIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, POEKTA);

CaMOCTOATENILHO BBIOMpAaTh (OpMaAT BBICTYIUIGHUS C YYETOM  3a7ad
MPE3EHTAIMd U OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTABIISITH
YCTHBIE€ U TUCbMEHHbBIE TEKCTHI C UCIOIB30BAHUEM HILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHas 1eITEJIbHOCTD (COTPYAHUYECTBO):

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUAYaIbHOU
paboOThl TpU pENICHUH KOHKPETHOW NpOOJIeMBbl, B TOM YHCIIC MPU CO3JaHUU
UH(OPMAITMOHHOTO MTPOTYKTA;

NPUHUMATh 1I€Jb COBMECTHOW MH(GOPMAIMOHHON NEATEILHOCTH MO cOopy,
o0paboTke, mepenave, QopMmainzauuu UHPOPMAIUU, KOJUICKTUBHO CTPOUTH
JEUCTBUA TI0 €€ MOCTIKCHHIO: PACIPENeNIATh POJH, JOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC U PE3yJIbTaT COBMECTHOM pabOTHI;

BBITIOJIHATH CBOIO 4acTh PaboOThl ¢ mHMOpMarmedn wim UHOOPMAIMOHHBIM
POJIYKTOM, JOCTUTasi KaueCTBEHHOTO pe3yJibTaTa 10 CBOEMY HAMpaBIICHUIO U
KOOPJIMHUPYSI CBOM JICHCTBHSI C IPYTUMHU WICHAMH KOMAaH]IbI;

OIICHUBATh Kau4e€CTBO CBOETO BKJIA/a B OOITHIT MH(MOPMAIIMOHHBIN TPOIYKT IO
KPUTEPUSIM, CaMOCTOSITETILHO chOopMyITHPOBAHHBIM Y4aCTHUKaAMHU
B3aMMOJICUCTBUS;

CpaBHUBATh pe3yJbTaThl C MCXOJHOM 3amadyeil M BKJIAJ KaXJOro yjeHa
KOMaHJbl B JOCTMDKCHHE PE3yJbTaTOB, Pa3leisTh chepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHHUIO OTUETA TIEPET TPYIIIOH.

PerynsiTuBHbIE YHHBepcaJbHbIe YUueOHbI€ AelicTBUSA

Camoopranusanus:

BBISBJISITh B JKM3HCHHBIX M YYCOHBIX CHUTYyaIlUsAX MPOOJEMBbI, TpeOyromue
pelieHus;

OPHUCHTHUPOBATbCA B PA3NIMYHBIX IOJAX0JAaX K TPHHITHIO PCIICHHM
(MHIUBUAYATIBHOE PUHATHE PEIICHUH, IPUHATHAE PEIICHUHA B TPYIIIE);

CaMOCTOSATEIILHO COCTaBJIATh AJNTOPUTM pENICHUsS 3adaud (MW €r0 4acTh),
BBIOMpaTh CIIOCOO peIICHHs Y4eOHOH 3amayu ¢ y4ETOM HMEIOMIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOJYKHOCTEH, apryMEHTHPOBATh MpejjlaracMble BapHUaHTHI
peLIECHUN;



COCTABJIITh IUIAaH JEUCTBUU (IUIaH peaju3alid HAMEUYEHHOI'O ajlropurMma
pelieHus), KOppPEKTUPOBaTh MNPEJIOKEHHBI AJITOPUTM C YYETOM IOJTYYEHUS
HOBBIX 3HAHUM 00 U3y4aeMOM OOBEKTE;

Jenatb BBIOOp B YCIOBHUSIX NPOTMBOpPEYMBOW HHOpManuu U Oparthb
OTBETCTBEHHOCTb 32 PEILCHUE.

CaMoKkOHTPOJIb (pediekcus):

BJIA/IETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIUU U PEQIICKCUU;

JaBaTh OIIEHKY CUTYAallUU U MpeJiaraTh MiaH e€ N3MEHEHUS;

YUYUTBHIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh
Opy pelieHud y4eOHOM 3ajauM, aJanTHUPOBAaTh PEIICHHE K MEHSIOMIMMCS
00CTOSTEIILCTBAM;

OOBSCHATH  NPUYMHBI  JOCTMXKEHHS  (HEJOCTHMXKEHMs)  pe3ysbTaToB
UH(OPMAIIMOHHOMN JIeATETbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOJUTh MO3UTUBHOE B MIPOU3OILIEIIICH CUTYallUH;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBILINXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIOBUSM.

IMOLHUOHAJIBHBIN MHTEJJIEKT:

CTaBUThH ce0s1 HA MECTO JPYroro 4ejaoBeKa, MOHUMAaTh MOTUBBI U HAMEPEHHUS
JIPYTOroO.

IIpunsiTue cebst M APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT Ja)Ke B YCIOBHSX
OTKPBITOTO AOCTYyNA K JII0OBIM 00bEMaM UHGOPMALIUH.

HNPEJMETHBIE PE3YJIbBTATBI

K konmy oOyuenwmss B 7 kjacce y oOyuaromerocss OyayT chOpMHpOBaHBI
CJIEYIOIINE YMEHHUS:

HOSICHSTh Ha npumMepax CMBICIT OHSTUI «uHpOpMaLUDY,
«uHGOPMAIMOHHBIA  mpolece», «o0paboTka  uMHPOpMALMKY),  «XPAHECHHE
uHbOpMaIUNY, «IIepeaada HHPOPMAIII;

KOAMpPOBaTb M JEKOAMPOBATH COOOUICHHS 1O 3aJaHHBIM IpaBHUJIaM,
J€MOHCTPUPOBATh MOHUMAaHNE OCHOBHBIX MPHUHIIMIIOB KOAUPOBaHMS HH(OpMALIUU
Pa3IMYHOM MPUPOJIbI (TEKCTOBOM, TpapruecKoii, ayamo);

CpPaBHMBATh JJIMHBI COOOIIEHUH, 3alMCaHHBIX B Pa3NUYHBIX an(aBUTaX,
OTIEpUpPOBATh EIMHUIAMU H3MEPEHHs WH(POPMALMOHHOTO O00BEMa U CKOPOCTH
nepenayu JaHHbIX;

OLICHMBAaTh W CPaBHUBATH pa3Mepbl TEKCTOBBIX, I'PaPUUECKUX, 3BYKOBBIX
¢aiinoB u Buaeo()ailsios;



IPUBOJUTH IPUMEPBl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M Iepeadu
uHOpMaIuK, CPAaBHUBATh UX KOJIMUYECTBEHHBIE XapaKTEPUCTUKH;

BBIJIEISITh OCHOBHBIE ATalbl B UCTOPUM M NMOHMMATh TEHJACHLUHU Pa3BUTUS
KOMITBIOTEPOB U MIPOrPaMMHOr0 00eCrIeYeHUS;

N0JIy4aTh ¥ UCIOJIb30BaTh HH(OPMAIIMIO O XapaKTEePUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA U €r0 OCHOBHBIX 3JEMEHTax (IpOoIeccop, ONEpaTUBHAS MaMSTh,
JOJITOBPEMEHHAs! IaMsATh, YCTPOMCTBA BBOJA-BbIBO/IA);

COOTHOCUTBh XAapPAaKTEPUCTUKU KOMIBIOTEPA C 3aJauaMy, PELIAEMbIMU C €ro
MOMOILBIO;

OpUEHTHUPOBATbCS B HEPAPXUUYECKON CTPYyKType (ailliIoBOH CUCTEMBI
(3anuceIBaTh MoOJHOEe WM ¢aina (karamora), myTh K ¢aiiny (kataiory) o
UMEIOLIEMYCSl OMHMCAHUIO (aillIoBOM CTPYKTYphl HEKOTOPOro HH(POPMAIIMOHHOTO
HOCHUTEJ);

pabotath ¢ (ailyioBOM  CHUCTEMOM TMEPCOHAIBHOTO KOMIIbIOTEpA C
UCTIOJIb30BaHUEM Tpaduueckoro nHrepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepeMeniaThb, NepeuMEeHOBbIBATh, yAAJIATh U apXUBHUPOBaTh (hailyibl U KaTajorw,
UCIIOJIb30BaTh AHTUBUPYCHYIO IPOrPAMMY;

IPEICTABIIATh PE3YJIbTATHI CBOEH ACSITENIBHOCTU B BUJIE CTPYKTYPUPOBAHHBIX
WTIOCTPUPOBAHHBIX JOKYMEHTOB, MYyJIbTUMEAUNHBIX IPE3CHTALIUN;

uckate naopmanuio B lHTepHeTe (B TOM 4mcCIie, MO KIIIOUEBBIM CIOBaM, 110
U300paKEHUI0), KPUTUUECKH OTHOCUTHCSA K HaiJIeHHOW MH(pOpMaIuu, OCO3HaBas
OMACHOCTh JUIsl JIMYHOCTH M OOILIECTBAa PpPaclHpOCTPAHEHUS BPEIOHOCHOM
uH(pOpMaIK, B TOM YUCIIE SKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

UCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIMI;

coOmonath TpeOoBaHUS O€30MaCHOM SKCIUTyaTallud TEXHUYECKUX CPE/ICTB
UH(POPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM, COOJII0JIaTh CETEBOM
3TUKET, 0a30Bble HOPMbI HH()POPMALMOHHOM S3TUKM W IpaBa Ipu paboTe ¢
NPWIOKEHUSIMU Ha JHOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh O€30macHbIe
CTpAaTEeruy NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKM HEraTHUBHOIO BIUSHUS  CPEJCTB
UHOOPMAIIMOHHBIX M KOMMYHHMKAallMOHHBIX  TEXHOJOTMA Ha  3/10pOBbE
M0JIb30BATEIS.

K xkonmy oOydyenus B 8 Kkiacce y oOyyaromerocss OyayT choOpMHUpPOBaHbI
CIIEYIOIINE YMEHHUS:

MOSICHAT,  HA  TPUMEPAX  pa3inyus  MEXIy  IO3WIMOHHBIMH |
HEMO3UIIMOHHBIMHU CHCTEMaMH CUHUCIICHUS;



3amuChIBaTh M cpaBHuBaTh Henble yuciaa or 0 mo 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CUHCIeHUs (C ocHOBaHUAMHU 2, &, 16), BBINOJHATH
aprudMeTHIECKHE OTepallii HaJl HUMU;

pacKpbIiBaTh CMBICI TOHSTUN «BBICKA3bIBAHHME», «JIOTHYECKas Omeparus,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTMUYECKHUE BBIPAKEHHUS C HUCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM U OTPUIIAHUSI, OMPEACIATh MCTUHHOCTH JIOTUYECKHUX BBIPAKCHUM,
€CJIM W3BECTHBI 3HAYEHUS] UCTUHHOCTH BXOJSAIIMX B HETO NMEPEMEHHBIX, CTPOUTH
TaOIUIbI ICTUHHOCTH JIJIs1 JIOTUYECKUX BBIPAKCHUM;

PACKpbIBATh CMBICII MOHSATUN «UCIIOJTHUTENbY, «AITOPUTM», «IIPOTPaMmay,
MIOHUMAsI Pa3HMIY MEXIY YHOTpEOJICHUEM ITUX TEPMHUHOB B OOBIJICHHOW PeYH U B
uH(pOpMaTHKE;

OTNHUCHIBATh AJTOPUTM PEIICHMS 3aJladyd Pa3IMYHbIMUA CIIOCOOaMH, B TOM
YHCJIe B BUJIE OJOK-CXEMBI,

COCTaBJIISATh, BBIMIOJIHATH BPYUHYIO U Ha KOMITBIOTEPE HECIOKHbBIEC AITOPUTMBI
C HCHOJIb30BAaHUEM BETBJICHUN U IUMKJIOB JUISl YIIPABJICHUS MCIOJHUTEIISIMU,
takuMu kak Pobot, Uepenaiika, UepTExXHUK;

UCIIOJIb30BaTh KOHCTAHThI U TEPEMEHHBIC PA3IUYHBIX TUIOB (YHUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAK)KE€ COJCPIKAINUE MX BBIPAKEHUS, UCIOIb30BaTh
ornepaTop MpUCBauBaHMUS;

WCIIOJIb30BaTh MPU pa3pabO0TKe MpOrpamMM JIOTHYECKHUE 3HAUCHHS, ONepaIiuu
Y BBIPAKECHUSA C HUMU;

aHAJIM3UPOBATH MPEJJIOKEHHBIC AJITOPUTMBI, B TOM YHCJI€ ONPEACIIATh, KaK1e
pe3yAbTaThl BO3MOKHBI MPY 3aITaHHOM MHOXECTBE UCXO/IHBIX 3HAYCHUI;

co3laBaTh U OTJaXHBaTh IPOrpaMMbl HA  OJHOM U3  SI3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackanp, Java, C#, IlxonbHbIN
AnropuTMuUYecKUi SI3BIK), peayM3yIolUe HECI0KHBIE aJrOPUTMbI O0pPabOTKU
YHUCJIOBBIX JAHHBIX C HCIOJIB30BAHUEM IIMKIOB W BETBJICHHH, B TOM YHCIIC
peanu3yIoNre TPOBEPKY JACTUMOCTH OJAHOTO LEJIOT0 Yucia Ha JIPyroe, MpoBEpKy
HaTypaJIbHOTO YHCIIa Ha MPOCTOTY, BhIICIICHHS ITU(P U3 HATYpaJTbHOTO YHCIA.

K konmy oOyuenmss B 9 kiacce y oOyuaromerocs OyayT choOpMHpPOBaHbI
CIIEYIONINE YMEHUSI:

pa3OMBaTh 3a/7aud Ha TOJ33Ja4l, COCTAaBJSATh, BBINOIHATH BPYYHYIO M Ha
KOMIIBIOTEPE HECIIOKHBIC AITOPUTMBI C HCIIOJIb30BAHUEM BETBIICHUH, ITUKIIOB H
BCIIOMOTATEIbHBIX AJTOPUTMOB ISl yIPABJICHUS HMCIOJHUTEISAMHU, TAaKHMH Kak
Po6ort, Uepenamka, YepTéKHUK;

COCTaBJISITh M OTJAXXUBATH MPOTPAMMBI, PEATH3YIONINE TUIIOBBIE aJTOPUTMBI
00pabOTKM YHUCIIOBBIX TIOCIEAOBATEIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCHMyMOB, MUHUMYMOB, CYMMBI HJIU KOJUYECTBA DJIEMEHTOB



C 33JlaHHBIMM CBOMCTBaMM) Ha OJHOM M3 S3bIKOB IporpammupoBanus (Python,
C++, ITackansb, Java, C#, llIkonbHBIN ANTOpUTMHUUECKUMN S3BIK);

pacKpbIBaTh CMBICI TOHATUH «MOJENb», «MOJEIMPOBAHUE», OMIPENENIAThH
BUJIbI MOJIEJICH, OIIEHMBATh AJEKBATHOCTbh MOJEIU MOJEIUPYEMOMY OOBEKTY H
LEJSIM MOJIETTUPOBAHMUS;

UCTIONB30BaTh Tpadbl M JIEPEeBbs I MOACIUPOBAHUS CHUCTEM CETEBOU U
UEPAPXUIECKON CTPYKTYPBHI, HAXOUTh KpaTyaliuii myTh B Tpade;

BbIOMpaTh CIIOCOO MPEJCTABICHUS JAaHHBIX B COOTBETCTBUU C MOCTaBICHHON
3ajayeil  (TaOnMibl, CXEMbl, TrpapuKkd, JAUarpaMMbl) C  HCHOJb30BAHUEM
COOTBETCTBYIOIIMX IPOrPAMMHBIX CPEJICTB 00paOOTKU JaHHBIX;

UCIOJb30BaTh AJIGKTPOHHbIE TaOMUIBI Uil 0OpaOOTKM, aHamu3a H
BHU3YAJIM3AlMM YHCJIOBBIX JaHHBIX, B TOM 4YHCJIE C BBIJIEICHUEM JAHana3zoHa
TAOJIMIBI U YIIOPSIIOYUBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

CO37aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TaOIUIaX POPMYIIbI JIJIs1 paCUETOB C
UCTIOJb30BAaHUEM BCTPOCHHBIX apupMeTHdecknx (yHKUUNA (CyMMHUpOBAaHHE U
10JICYET 3HAYCHUH, OTBEUAIOIINX 33/IaHHOMY YCIIOBUIO, Cpe/iHee apupMeTHIECKOE,
IOUCK  MaKCHMaJbHOTO ¥  MHUHUMAQJIBHOIO  3HAau€Hus), aOCOIIOTHOH,
OTHOCUTEJILHOM, CMEILIAaHHOH a/ipecaluu;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAOMMIIBI UISI YMCICHHOTO MOJEIMUPOBAHUS B
IPOCTHIX 33/a4aX U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  MHTEPHET-CEPBUCHl (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE CEPBUCHI, O0OJAUHbIE XPAHWIMILIA JAHHBIX, OHJIAKH-
nporpamMmbl (TEKCTOBbIE M TpaHUUEeCKUEe pPeNaKTOpbl, Cpelbl pa3pabOTKH)) B
y4eOHOM 1 MOBCEAHEBHOMN JIEATEIIHOCTH;

OPUBOJIUTH TPUMEPHl HCIOJB30BaHUS TI'E€OUH()OPMALIMOHHBIX CEPBHCOB,
CEpBHUCOB TOCYJIaPCTBEHHBIX YCIYyTr, 00Opa3oBaTelbHbIX cepBUCOB HHTepHeTa B
y4eOHON U TIOBCETHEBHOM JI€ATEIIbHOCTH;

UCIIOJIb30BaTh  pa3JIMYHble  CpPEACTBA  3alUThl  OT  BPEJIOHOCHOIO
IPOrpaMMHOTO  OO€CIEYeHHsI, 3aIUIIATh MEPCOHAIBHYI0 HH(POPMAIMIO OT
HECAHKIIMOHUPOBAHHOI'O JOCTyIla U €ro NOCJIEACTBUN (pa3rialleHus], OJIMEHBI,
yTpaTbl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOIMUYECKUX M COLMAIBHO-
IICUXOJIOTUYECKUX  aCIEKTOB  HUCIOJb30BaHusA cetu  HWHrepHer  (cereBas
aHOHMMHOCTb, HU(PPOBOI Clie]l, ayTEHTUYHOCTh CYyOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KOJIa);

pacrno3HaBaTh MOIBITKU U MPEIYyNPexaaTh BOBICUEHHE ce0sl U OKPYIKAIOLIUX
B JECTPYKTHBHBIE U KPUMMHAJIbHbIE (POPMbI CETEBON AKTUBHOCTU (B TOM YHCIE
KHOepOyYJUIUHT, (buIIMHT).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3/iesioB U TeM
NPOrpamMmblI

Ne i/m

Paznea 1. llndposasi rpaMoTHOCTH

KommnbroTep — yHUBEpCaIbHOE yCTPOHCTBO

1.1
00pabOTKH JaHHBIX

1.2 IIporpaMMsl 1 1aHHBIE

1.3 KomneroTepHsbie cetu

Hroro no pasneny
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

21 WNudpopmanys u nHPOpMaIMOHHbIE
' MPOLIECCHI

2.2 [IpencraBnenue nudopmanmu

Hroro no pazgeny
Pa3nen 3. UndopmanmoHHbIe TEXHOJIOTHH

3.1 TexcToBbIE JOKYMEHTHI

KoauuyecTBo 4acoB

Bcero

11

KoHTpoabHbI
e padoThbI

IMpakTnyeckn
e padoThbI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcesl

bubmuoreka [JOK
https://m.edsoo.ru/7f41646
€

but6mmoreka [IOK
https://m.edsoo.ru/7f41646

e
bubmuorexa [JOK
https://m.edsoo.ru/7f41646
e

bubmuorexa [JOK
https://m.edsoo.ru/7141646
e

bubnunoreka [JOK
https://m.edsoo.ru/7f41646
e

bubnunoreka [IOK
https://m.edsoo.ru/7f41646




3.2 KommelorepHas rpaduka

3.3 MynbTUMeANITHBIE TPE3CHTALIUN

Wroro no pazneny

PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB ITO
I[MPOI'PAMME

13

34

€
bubnunoreka [JOK
https://m.edsoo0.ru/7f41646

c

but6mmoreka [{OK
https://m.edsoo.ru/7f41646
€




8 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m
MporpamMmslI

Paspnen 1. Teopernueckue 0oCHOBbI HH(pOPMATHKH

1.1 CucTeMbl CUHUCIIEHUS

1.2 DIIEMEHTHI MATEMATHUECKON JTIOTUKA

Hroro no pazneny
Pazgen 2. Anroput™Mbl 1 MPOrpaMMHUpPOBaHMe

Wcnonaurenu u AJITOPUTMBI.

2.1

ANropuTMHYECKNE KOHCTPYKIIUU
2.2 S3BIK IpOrpaMMHUpPOBAHUS
2.3 AHaJIN3 aJrOPUTMOB

Hroro no pazgeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

KoauuyecTBo 4acoB

KoHTpobHBI IIpakTH4eckn
Bcero

e padoThbI e padoThbI

6 1

6 1

12

10 1

9

2

21

1

34 3 0

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIE

pecypchl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41851

6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41851

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41851

6
bu6nmmoreka [IOK
https://m.edsoo.ru/7f41851

6
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41851

6



9 KJIACC

HaumeHoBaHue pa3/ie/ioB U TeM
Ne ni/m
MporpamMmsl

Pasznea 1. lludposast rpaMoOTHOCTH

I'mo6anpHas ceth IHTEpHET M cTpaTerun

1.1
0e301acHOro MoBeIeHUs B Hel

1.2 PaboTa B nH(pOPMAIMOHHOM NPOCTPAHCTBE

Hroro no pazneny

Paznen 2. Teopernueckue 0CHOBBI HH(POPMATHKH

2.1 MonenupoBaHue Kak METO]] TO3HAHHUS

Hroro no pazneny

Paznen 3. AnropuT™Mbl 1 MPpOrpaMMHUpPOBaHHe

3.1 Pa3pa0oTka anropuTMoB 1 IpOrpamMm

3.2 VYnpasnenue

Hroro no pasneny

Paspnen 4. UndpopmanmoHHbIe TEXHOJIOTHH

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThbI

[MpakTnyeckun
e padoThbI

DJIEeKTPOHHbIE

(uudpossbre)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka [IOK
https://m.edsoo.ru/7f41a7d
0

bubmuoreka [JOK
https://m.edsoo.ru/7f41a7d
0

bubmuoreka [JOK
https://m.edsoo.ru/7f41a7d
0

bubnunoreka [JOK
https://m.edsoo.ru/7f41a7d
0

but6mmoreka [IOK
https://m.edsoo.ru/7f41a7d
0




4.1 DNEKTPOHHBIEC TAOIHUIIBI

WNudopmanoHHbIe TEXHOJIOTUH B

4.2
COBPEMEHHOM OOIIECTBE

Hroro no pasgeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

10

11

34

but6mmoreka [JOK
https://m.edsoo.ru/7f41a7d
0

bubmuorexa [JOK
https://m.edsoo.ru/7f41a7d
0







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne

/i Tema ypoka

KomnbroTep — yHuBEpCcaabHOE
BBIYHMCIIUTEIILHOE YCTPOICTBO,
paboTaroriiee Mo nporpamme.
TexHrka 0€30MaCHOCTH U MpaBUiIa
paboThbI Ha KOMITBIOTEPE

Hcropust u cOBpeMeHHbIE
TEHJCHIIUU Pa3BUTHUS KOMIILIOTEPOB
[IporpammHuoe obecrieueHne
koMnbroTepa. [IpaBoBas oxpaHna
MporpamMM U JaHHBIX

@aiinbl u nanku. OCHOBHbBIE
ornepauuu ¢ (paiiramMu U nankaMmu
ApxuBanus JTaHHBIX.
Hcnons3oBaHue mporpamm-
apX1UBaTOPOB

KoMnbrorepHblie BUPYCHI U
AHTUBHPYCHBIE TPOTrPaMMBbI

Komnsrorepnsie cetu. I[lonck
uHpopmanuu B cetd MHTEpHET

CepBuChl HHTEPHET-KOMMYHHUKAIUH.

CereBoil aTuker. Ctpareruu
0e30I1acHOro NOBEACHUS B

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHBI
e padoThbI

MpakTnyeckn
e padoThbI

Jara
H3y4YeHHn
s

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmorexa [IOK
https://m.edsoo.ru/8al521d
2

Bbubnuoreka [JOK
https://m.edsoo.ru/8al523ee
Bbubnuoreka [JOK
https://m.edsoo.ru/8a15282
6

but6mmoreka [JOK
https://m.edsoo.ru/8al52a74

bubmmorexa [JOK
https://m.edsoo.ru/8al52cfe

bu6mmorexa [IOK
https://m.edsoo.ru/8al152f74
bubmmoreka [JOK
https://m.edsoo.ru/8al5324
4

but6mmoreka [JOK
https://m.edsoo.ru/8al15346
0




10

11

12

13

14

15

16

17

18

19

Nurepuete

WNudopmanins u 1aHHbIe

WupopmalinoHHbIE TPOIECCHI

Pa3zHoo0Opa3zue s13bIKOB U a(aBUTOB.

EctecTBeHHBIC U hOpMaTTbHBIC
SI3BIKH

JIBonuHbIH andaBwur.
[TpeoOpaszoBanue Mr060TO andasuTa
K TBOUYHOMY

[IpencraBneHne JaHHBIX B
KOMITBIOTEPE KaK TEKCTOB B
JIBOMYHOM aJi(haBUTE

Enununpl usmepenust nHpopMaiuu
U CKOPOCTH TIepeiayul TaHHBIX
KoaupoBanue TeKcToB.
PaBHOMEpHBIE 1 HEpaBHOMEPHbBIS
KOIBI

JlekoaupoBaHue COOOIICHUIA.
NudopmannonHsiii 006EM TekcTa

[udposoe npencrapienue
HCMPCPBIBHBIX JAHHBIX

Koauposanue nsera. Onenka
MH(POPMALIMOHHOTO 00BEMA
rpadUIeCKUX TaHHBIX JUIS
pPacTpoOBOTO H300PAKEHUS
KonupoBanue 3Byka

but6mmoreka [JOK
https://m.edso0.ru/8al6196
6

bubmnorexa [JOK
https://m.edsoo.ru/8al61e2a

but6mmoreka [{OK
https://m.edsoo.ru/8al61fec

but6mmoreka [JOK
https://m.edsoo.ru/8al6218
6

bubmuoreka [JOK
https://m.edsoo.ru/8a16231
6

but6mmoreka [JOK
https://m.edsoo.ru/8a16249¢

bubmuorexa [JOK
https://m.edsoo.ru/8a162510

but6mmoreka [{JOK
https://m.edsoo.ru/8al6284
8

bubmmoreka [JOK
https://m.edsoo.ru/8al1629¢ec

but6mmoreka [{OK



20

21

22

23

24

25

26

27

28

29

PesepBHblii ypok «KoHTpoiabHas
pabota no Teme "lIpencraBnenue
uHpopManuu'"»

TekcToBBIE JOKYMEHTBI, UX BBOJ U
pEIaKTUPOBAHUE B TEKCTOBOM
mpoueccope

dopmaTHpOBaHUE TEKCTOBBIX
JIOKYMEHTOB

[Tapametpsl cTpanuiibl. CIIUCKHU U
TaOIAIIBI

BcraBka HETEKCTOBBIX OOBEKTOB B
TEKCTOBBIC JOKYMCHTBI

NHTennexTyanbHbIe BO3MOKHOCTH
COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB

O00011IEHNE U CUCTEMATU3ALIUS
3HaHUU 110 TeMe « TeKCTOBEIC
JIOKYMEHTBD)

I'paduaeckuii penakrop. PactpoBsie
PUCYHKH

Ornepanuu pe1aKTUPOBAHUS
rpaduyecKkux 0ObEKTOB

Bekropnas rpaduka

https://m.edsoo.ru/8al62b7
2

bubmmorexa [IOK
https://m.edsoo.ru/8a162d0
2

bubmuoreka [JOK
https://m.edsoo.ru/8al62¢e7e

bubmmorexa [IOK
https://m.edsoo.ru/8al62fe6
bubmmoreka [JOK
https://m.edsoo.ru/8al1632d
4

bubmuoreka [JOK
https://m.edsoo.ru/8a1632d
4

bu6nmmoreka [IOK
https://m.edsoo.ru/8al635¢c2

bubmuoreka [JOK
https://m.edsoo.ru/8a16387
4

bu6mmoreka [IOK
https://m.edsoo.ru/8a1639d
2

bubmmorexa [JOK
https://m.edsoo.ru/8al163b3
0




30

31

32

33

34

O000111eHNEe U CUCTEMATU3ALMS
3HaHui 1o Teme «KoMmbroTepHas
rpadukay. [IpoBepounas padota /
Bceepocculickas nposepoyHas
pabota

PesepBHbIii ypok. O600ImIeHNHE 1
CUCTeMAaTH3AIIHsI 3HAHWH /
Bcepoccuiickas npoBepodHast
pabora

[ToaroroBka MyJIbTUMEIUUHBIX
Mpe3eHTalNN

JlobaBneHue Ha ciaiig
ayMOBU3yaJIbHBIX JTAHHBIX,
QHHUMAIIMK U TUIIEPCCHUIOK
O0600mIeHre U cHCTeMaTH3aIS
3HaHUM N0 TeMe «MyJIbTUMEeInIHbIE
MIPE3ECHTALINI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

34

but6mmoreka [JOK
https://m.edsoo.ru/8al6404e

bubmuorexa [JOK
https://m.edsoo.ru/8al16482
8

bu6mmorexa [IOK
https://m.edsoo.ru/8al642c4

bu6mmoreka [IOK
https://m.edsoo.ru/8al6447
2

bubmmoreka [JOK
https://m.edsoo.ru/8al6465
2




8 KVIACC

Ne
n/n

10
11

Tema ypoka

Hemno3uiinonueie U MO3UIIMOHHBIE
CHUCTEMBI CUHCIIEHHS

PasBepHyTas popma 3anucu yncia

JIBOWYHAsI cCTEMa CUUCIICHHSL.
ApudmeTndeckue onepamnuu B
JIBOUYHOM CUCTEME CUHCIICHUS

BOCI)MepI/I‘IHaFI CuCTEMA CHHUCJICHUA

[[TecTHannarepuyHas cucreMa
CUHCJICHHS

O00011IeHNEe U CHCTEMAaTH3ALIHS
3HaHUM 110 TeMe «CHucTeMBl
CUMCIICHUS

Jlornueckue BhICKa3bIBaHUS

Jlorudeckue onepanuy «m», KU,
«HE»

Omnpenenenre UCTUHHOCTH
COCTaBHOT'O BBICKA3BIBAHHUS
Tabnuibsl HCTUHHOCTH
Jlormueckue 3JIeMEHTEI

KoauuyecTBo yacoB

Bcero

KoHTpoabHbI
e padoThbI

[MpakTnyeckn
e padoThbI

Jara
U3y4eHHn
s

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/8a1649¢0
bubmmoreka [JOK
https://m.edsoo.ru/8al64ba2
bubnmoreka [JOK
https://m.edsoo.ru/8a164d9
6

bubmmoreka [JOK
https://m.edsoo.ru/8a16529
6

bubnmoreka [JOK
https://m.edsoo.ru/8a16549¢

bu6mmorexa [IOK
https://m.edsoo.ru/8al6564c

bubmmoreka [JOK
https://m.edsoo.ru/8al657fa
but6mmoreka [{OK
https://m.edsoo.ru/8al65b5
6

but6mmoreka [JOK
https://m.edsoo.ru/8al65¢f0

bu6mmorexa [IOK



12

13

14

15

16

17

18

19

20

21

22

KonTtponsHas pabota o teme
«ONeMeHThl MaTeMaTH4YECKON
JIOTUKI

[Toustue anroputma. McnonHurenu
aJITOPUTMOB

CgoiictBa anropurma. CriocoObl
3aITUCH aJIrOPUTMa

AnropurMuyecKkas KOHCTPYKLUS
«ClIeT0BaHNEeY». JINHEWHBIN alITrOpUTM
AnropurMuyecKkas KOHCTPYKLUS
«BETBJICHUEY: TIOJIHASI U HENOJIHAS
dbopmbl

AnropurMuyecKas KOHCTPYKLUS
«IIOBTOPEHUE

DopMaIbHOE UCIIOJIHEHHE
anropuTma

Pa3paboTka HECIOXKHBIX alTOPUTMOB
C MCMOJIb30BaHUEM LIUKIIOB JJIs
yTpaBieHus: OpMaTbHBIMH
VCIIOJIHUTEIISIMU

Pa3paboTka HECIIOKHBIX aJITOPUTMOB
C MCIOJIb30BaHUEM LIUKJIOB U
BETBJICHUN JUIsl yIIPABICHUS
(opMaTbHBIMU UCTIOTHUTEISIMH

Brimonaenue AJITOPUTMOB

O00011IeHNE U CUCTEMATH3AIHS
3HaHUH 110 TeMe «VIcnoaHuTenu 1

https://m.edsoo.ru/8al65e¢94

bubmuoreka [JOK
https://m.edsoo.ru/8al178c38

bu6mmoreka [IOK
https://m.edsoo.ru/8a17949¢
bubmmorexa [JOK
https://m.edsoo.ru/8al17960
6

but6mmoreka [JOK
https://m.edsoo.ru/8al17998a

bubmmoreka [JOK
https://m.edsoo.ru/8al79aac

bubmuoreka [JOK
https://m.edsoo.ru/8al79¢lc

but6mmoreka [JOK
https://m.edsoo.ru/8al79¢lc

bubmnoreka [JOK
https://m.edsoo.ru/8al7a06a

but6mmoreka [{JOK
https://m.edsoo.ru/8al7al8c




23

24

25

26

27
28

29

30

31

32

33

34

AITOPUTMBL. ATOPUTMUYECKHE
KOHCTPYKLUN»

S3b1k mporpamMmmupoBanus. Cucrema
porpaMMHUpPOBaHUS

[Tepemennsie. OnepaTop
MPUCBAUBAHUS

[IporpamMupoBaHue TMHEUHBIX
aJITOPUTMOB

Pa3paboTka mporpamMm, coaepsKamiux
ONEepPaTOp BETBIECHUS

Juanorosas oTJ1ajika MpoOrpaMm
[uxka ¢ ycnoBueM

uka ¢ nepeMeHHO

O0paboTka CHMBOJIBHBIX JAHHBIX

O00011eHNEe U CUCTEMATU3ALIIS
3HAHUI MO TeMe «S3bIK
nporpamMmmupoBanus» [IpoBepounas
pabota / Becepoccuiickas
npoBepoyHas paboTta

PesepBHeiit ypok. O0o0IeHuE U
CcUCTEeMaTU3alusl 3HAHUM U YMEHUN
1o Kypcy nHpopmaTuku 8 kiacca /
Bcepoccuiickas mpoBepouHas pabota
Ananu3z anroputmoB. OnpeneneHue
BO3MOJXKHBIX PE3yJIbTaTOB paOOTHI
aNropuTMa Mpy 3aJaHHOM
MHO>KECTBE BXOJHBIX IAHHBIX
AHanu3 anroputmoB. OnpeneneHue

bubmnoreka [JOK
https://m.edsoo.ru/8al7ac4a
bubmmoreka [JOK
https://m.edsoo.ru/8al7ad6¢c

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

but6mmoreka [JOK
https://m.edsoo.ru/8al 7b45
6

bu6mmoreka [IOK
https://m.edsoo.ru/8al 7afa6




BO3MOXKHBIX BXOJIHBIX JaHHBIX,

MPUBOJAIINX K JAHHOMY PE3yJIbTaTy
OBUIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34



9 KJIACC

Tema ypoka

I'moGanbHas cets MuTepuer. IP-
azpeca y3noB. bosplne 1aHHbie

Nudopmanmonnas 6€30macHOCTh

VYder noHsTHS 00 THPOPMALTMOHHON
0€30MacCHOCTH TIPU CO3/IaHUH
KOMILTIEKCHBIX HH(HOPMAITHOHHBIX
00BEKTOB B BUIE BEO-CTPAHUII
Bunpl 1eITeI5HOCTH B CETH
HNurepner

OO0OJs1auHbIE TEXHOJIOTUH.
Hcnonk3oBanue onnaitH-oduca ams
pa3paboTKU JOKYMEHTOB
O00011IeHNE U CHCTEMATH3AIIHS
3HaHUH 1Mo TeMaM «l JTo0anbHas CeTh
HNHTepHeT u cTpaTteruu 6€30macHOTo
MOBEJICHUS B Hely, «PaboTa B
MH(GOPMALIMOHHOM MIPOCTPAHCTBEY
Monenu u MOIETTUPOBAHUE.
Knaccudukanuu mozneneit

TabmuuaubIe MOEITH

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThbI

MpakTnyeckn
e padoThbI

Jlara
U3y4YeHHn
s

DJIEeKTPOHHbIE

uugposbie
oOpa3oBaTeJibHbIE

pecypchl

but6mmoreka [{OK
https://m.edsoo.ru/8al7b57
8

bubmmoreka [JOK
https://m.edsoo.ru/8al7b69
0

bubmuoreka [JOK
https://m.edsoo.ru/8al7b7bc

bu6mmorexa [IOK
https://m.edsoo.ru/8al7b8e8

bubmmoreka [JOK
https://m.edsoo.ru/8al7bale

bubmmoreka [JOK
https://m.edsoo.ru/8al7bb3
6

but6mmoreka [JOK
https://m.edsoo.ru/8al 7be06
bubmuoreka [JOK
https://m.edsoo.ru/8al7c04a




10

11

12

13

14

15

16

17
18
19

Pa3zpaboTka ogHOTaOIMYHON Oa3bl
naHHbIX. CocTaBI€HHE 3aMIPOCOB K
0as3e JaHHBIX

I'pad. BecoBas marpuna rpada.
JlvHa Ty TH MEX]Ty BEepIIHHAMH
rpada. Beraucnenue koianyecTna
ITyTEN B HAIIPaBICHHOM
aIMKIINYecKoM Tpade

Hepero. [Tepebop BapruaHTOB C
MOMOLIBIO JiepeBa

MaremMaTHudeckoe MOZACIINPOBAHUC

DTanbl KOMIBIOTEPHOTO
MOJICTUPOBAHUS

O00011IeHIE U CUCTEMATU3ALIUS
3Hanuil. KontponbeHas padora mo
TeMe «MoaenupoBaHue Kak METO]T
ITO3HAHUS

Paz0OueHue 3amaun Ha moa3amavn.
CocTaBieHre alropuTMoB U
MpOrpamMM C UCIIOJIb30BaHUEM
BETBJICHUH, ITUKIIOB U
BCIIOMOTaTENIbHBIX aJITOPUTMOB

OnHoMepHbIE MAaCCUBBI

Tumnoskie aropuT™MBl 00PAOOTKH
MacCHBOB
CopTtupoBka MaccuBa

O0paboTka MOTOKA JaHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/8al7¢392
bu6mmorexa [IOK
https://m.edsoo.ru/8al7c4aa

but6mmoreka [JOK
https://m.edsoo.ru/8al7c9c8

bubmuorexa [JOK
https://m.edsoo.ru/8al7cb12

bubmmoreka [JOK
https://m.edsoo.ru/8al7cc3e
bu6mmorexa [IOK
https://m.edsoo.ru/8al7cd60

bubmmoreka [JOK
https://m.edsoo.ru/8al17d01c¢




20

21

22

23

24

25

26

27

28

29

30
31

O0001IeHE U CUCTEMAaTU3aIIUI
3HaHuil. KonTponpHas padora mo
Teme «Pa3paboTka alropuTMOB U
IpOTrpamMm»

VYnpasnenue. Curnan. O6paTHas
CBSI3b

PoGoTu3npoBaHHbBIE CHCTEMBI

DneKTpoHHbIe TaOMUIBL. THIIBI
JAHHBIX B IYEUKaX JIEKTPOHHON
TaOJIALIBL

PenaktupoBanue u
dbopMaTupoBaHue TaOIHII

Berpoennsie GpyHKINM U1 TOUCKa
MaKCUMyMa, MUHUMYMa, CyMMBI H
CpemHero apu(pMeTHIECKOTO

CoptupoBka 1 puabTpanus JaHHBIX
B BBIJICJICHHOM JIMAaIla30He

[Toctpoenne auarpamm u rpauKoB
B DJIEKTPOHHBIX TaOIHIIax
OtHocuTeNbHAas, aOCOIIOTHAS U
CMellaHHas ajipecanus

VY ciioBHBIE BBIYHUCIICHUS B
3JIEKTPOHHBIX TaOIMIIAX
O06paboTtka 60bIINX HAOOPOB
TaHHBIX

HucneHHOe MOJETMPOBAHKE B

bu6mmorexa [IOK
https://m.edsoo.ru/8al7dlca

bubmuoreka [JOK
https://m.edsoo.ru/8al7d4d
6

bu6mmorexa [IOK
https://m.edsoo.ru/8al17d60
2

bu6mmoreka [IOK
https://m.edsoo.ru/8al7d71
0

bubmuoreka [JOK
https://m.edsoo.ru/8a17d83
2

bubmmoreka [JOK
https://m.edsoo.ru/8a17d99
0

bubmmoreka [JOK
https://m.edsoo.ru/8al7db7
0

bubmmoreka [JOK
https://m.edsoo.ru/8al7e08e
bubmnoreka [JOK
https://m.edsoo.ru/8al7e2b4
bu6mmorexa [IOK
https://m.edsoo.ru/8al7e6ba
but6mmoreka [JOK
https://m.edsoo.ru/8al7e87¢c
bubmuoreka [JOK




JIEKTPOHHBIX TAOIUIIAX
O06001IeHrEe ¥ cCUCTEMAaTU3aIUI
32 3HAaHUHU N0 TeMe «DJIEKTPOHHBIE
TaOJIULIBI»
Posne nH(pOpMAITMOHHBIX
33 TEXHOJIOTHI B pa3BUTUN HIKOHOMUKH
MUpAa, CTPAHbI, PETHOHA
PesepBHEIil ypok. O600IICHHE 1
34 cucreMarusanus. lItorosoe
MIOBTOPEHUE
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34

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

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ec3c

bubmmoreka [JOK
https://m.edsoo.ru/8al7ed54

bu6mmorexa [IOK
https://m.edsoo.ru/8al7eeb¢







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOUN ITPOT'PAMMBI

7 KJIIACC

Kox

npoBepsieMor

0 pe3yJibTaTa
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

IIpoBepsiemble npeIMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus

ITo Teme «IludpoBas TpaMOTHOCTHY

[losicHsaTh HA  TpUMepax CMBICT  TOHATHH  «uH(OpPMALHDY,
«uH(pOPMAIMOHHBIH Tpo1ecc, «00padoTka HHYOPMAIII», «XPAaHEHUE
nH(pOpMaILIUNy, «Iepeaada nHOpMaIun)

[IpuBOIUTH MpUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUsS U Meperavu
nH(pOpMaIIUU, CPABHUBATH UX KOJTUYECTBEHHBIC XapaKTEPUCTHUKU
[lonmyyath W Hcnonb3oBaTh HHGOPMALMIO O  XapaKTEPUCTHKAX
MEPCOHATBHOTO KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (IIPOLeccop,
ornepaTHBHas NaMsTh, JOJTOBPEMEHHas MaMsATh, YCTPOWCTBAa BBOJA-
BBIBO/IA)

CoOTHOCHUTH XapaKTEPUCTUKHU KOMIBIOTEPA C 3aJa4aMu, PEIIAEMbIMHU C
€ro MOMOILBIO

OpueHTHPOBATECS B MEPAPXUUECKOW CTPYKTYype (ailyioBOH CHCTEMBI
(3anuchIBaTh MONHOE UM Gaiina (karanora), myTh K (aiimy (kaTanory)
M0 WMEIOIIEMYCSl ONUCAaHUI0 (HalIOBOH CTPYKTYphl HEKOTOPOTO
MH(OPMALIMOHHOTO HOCHUTETIS)

PaGorate ¢ (aiiioBOil CHUCTEMOW TEPCOHAIBLHOTO KOMITBIOTEpPA C
UCIONIb30BaHUEM rpaduueckoro uHTepdeiica: co3naBaTh (KOMUPOBATH,
nepeMenaTh, NepeuMEHOBbIBATh, YIAISITh U apXUBHPOBATh (ailsibl U
KaTaJjorH, UCII0JIb30BaTh aHTUBUPYCHYIO MPOTPamMmy)

Uckatp unpopmanuio B MHTepHeTe (B TOM 4YHCIIE MO KIIIOUEBHIM
ClIOBaM, MO HU300paKEHHI0), KPUTUYECKH OTHOCUTHCS K HailIeHHOM
WHPOpPMAIMK, OCO3HAaBaTh OMACHOCTh /ISl JIMYHOCTH H OOIIecTBa
pacnpocTpaHeHUs BpPEAOHOCHON uWHGOpMaluu, B TOM  YHCIE
AKCTPEMHMCTCKOIO U TEPPOPUCTUYECKOTO XapaKTepa

[ToHnMath CTPYKTYpy aapecoB BeO-pecypcoB

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALTUI



Cobnromate TpeOoBaHMsI 0€30MACHOM HKCIUTyaTallidl TEXHUYECKHUX
cpeacTB HMH(GOPMALUMOHHBIX M KOMMYHHKAMOHHBIX TEXHOJIOTHH,
1.10 COOJIIOIaTh CETEBOM ITUKET, 0a30BbIe HOPMBI HH()OPMAITMOHHON STHKH
U TpaBa mpu paboTe C MPUIOKEHHSIMHU Ha JIIOOBIX YCTPOWCTBaX M B
WuTepHeTe, BHIOMpaTh Oe30MacHbIe CTPaTEerny IOBEJCHHS B CETH

HpI/IMeHHTL MCTOABI HpO(I)I/IJ'IaKTI/IKI/I HCTaTUBHOI'O BJIMAHUA CPCACTB

1.11 MH(OPMALIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTUHA Ha 30pOBBE
I10JIB30BATENS
2 ITo reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»

KomupoBare u JekoaMpoBaTh COOOIIEHHS MO 33JaHHBIM IPaBUIIAM,
2.1 JIEeMOHCTPHPOBATh TIOHUMAaHWE OCHOBHBIX TPHHIUIIOB KOJAMPOBAHUS
nH(pOpMaLIUU PA3TUYHON TPUPOBI (TEKCTOBOM, TpaduuecKoil, ayamo-)
CpaBHMBaTh JIUHBI COOOIICHWH, 3alHMCaHHBIX B  Pa3IMYHBIX
22 angaBuTaX, ONEPUPOBATh CAMHUIIAMU HM3MEPEHHUs WHPOPMAIIMOHHOTO
00bEMa M CKOPOCTH TIEpeadul TaHHBIX

OI_IGHI/IBaTL U CpaBHHUBATb Pa3sMCPbl TCEKCTOBBIX, Fpaq)quCKHX,

2.3
3BYKOBBIX (paiiioB 1 BuIeO(DhaiIoB
3 ITo Teme «HpOpMAITMOHHBIE TEXHOJIOTHI)
[IpencraBisTe  pe3ynabTaThl  CBOEH  JEATETBHOCTH B BHUIE
3.1 CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJbTUMEIUNHBIX MPE3CHTALUN
8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
NMpoBePsSIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yiabTarta
1 ITo reme «Teoperndyeckue 0OCHOBBI HH(OPMATUKI»
. [TosicHaTh Ha mpuUMepax pa3auuusi MEXIY TMO3UIUOHHBIMH U
HETO3UIIMOHHBIMUA CUCTEMaMH CUHCIICHUS
3anuceiBaTh M cpaBHUBATH 1ienbie yucia oT 0 1o 1024 B paznuyHbIX
1.2 MMO3UIIMOHHBIX CHUCTEMax CYuCciIeHUs (¢ oOcHoBaHmsMU 2, 8, 16),
BBITIOJIHSTH apU(PMETHUESCKUE OTIEPALINH HAJl HUMH
13 PackpbiBaTh  CMBICT  TOHSTUM  «BBICKA3bIBAHUE», <JIOTMYECKas

ornepanusa», «JIOrH4€CKOC BbIPAKCHUC)

1.4 3anuceIBaTh JIOTHYECKUE BBIPAXKCHUA C UCITIOJIb30BAHUCM TU3BIOHKINHU,
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9 KIIACCA

Kon
MPOBEPSIEMOT 0

pe3yJbTaTa
1

1.1

KOHBIOHKIIMU W OTPHUIAHUS, OMPENESATh HCTUHHOCTH JIOTUYECKHUX
BBIPA)XXCHUI, €CJIM U3BECTHBI 3HAUEHUSI UCTUHHOCTH BXOJAIIUX B HETO
MEPEMEHHBIX, CTPOUTH TaOJIUIBI HCTUHHOCTH JUISI JIOTHYECKUX
BBIPAYKEHUI

ITo Teme «AJITOpUTMBI U IPOIPAMMHUPOBAHKEY

PackpbiBaTh ~ CMBICII  MOHATHUA  «HUCIOJHUTENbY,  «AJITOPUTM,
«rporpamMma», IOHHMMAasl Ppa3HUIy MEXAYy YHOTpeOJEeHHUEM HTHX
TEPMHUHOB B OOBIZICHHOMN peuyH U B UH(OpMAaTHKE

OnuchIBaTh ITOPUTM pEUICHUS 3aJayd Pa3IMYHBIMU CHOCO0aMu, B
TOM YHCJIE B BUJIE OJIOK-CXEMBI

CocTaBnsATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHbBIC
aJIrOPUTMBI C UCIIOJIB30BAHUEM BETBJICHUI M LIUKJIOB JJI YIPaBICHUS
WCTIOTHUTEIISIMHU

Hcnonb3oBaTh KOHCTAaHTBI M IEPEMEHHBIE PA3JMYHBIX THUIIOB
(4MCTIOBBIX, JIOTMUECKHX, CHMBOJIBHBIX), a TaKXKe COJEpKaIllue HX
BBIPaXXEHUS, UCTI0JIb30BaTh ONEPATOp MPUCBAUBAHUS

Hcnonp3oBaTte Tpu pa3paboOTKe MpOrpaMM JIOTHYECKHE 3HAYCHUS,
ONepally U BbIPAXKEHUSI C HUMU

AHanM3upOBaTh NMPEUIOKEHHBIC AITOPUTMBI, B TOM YHCII€ ONIPEACISATh,
KaKue pe3yJbpTaTbl BO3MOXHBI IPHU 33JJaHHOM MHOXECTBE HCXOIHBIX
3HAYEHUI

Co3maBaTh M OTJIAXKMBATh MPOTPaMMbl HAa OJHOM U3  A3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonpHBIH
AnroputmMudeckuii  SI3bIK), peaNmu3yroNIue HECI0KHBIC aJITOPUTMBI
00pabOTKM YHUCIOBBIX JaHHBIX C HCIOJIB30BaHHWEM IHUKIOB U
BETBJICHUI, B TOM YHUCJIE PEATU3YIOLINE ITPOBEPKY IEITUMOCTH OJHOTO
LIEJIOT0 YKCJIa Ha IPYroe, MPOBEPKY HATYpaJbHOIO YUCia Ha MPOCTOTY,

BbIIETICHUS [IU(P U3 HATYpaIbHOIO YHCIa

IIpoBepsiemble npeaMeTHBbIE Pe3yIbTATBI OCBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMUs

ITo Teme «IludpoBas rpaMOTHOCTH

Hcnonb3oBaTh COBPCMCHHBIC HWHTCPHCT-CCPBUCHI (B TOM YHCIIC



1.2

1.3

1.4

2.1

2.2

3.1

3.2

4.1

KOMMYHHKAI[MOHHBIE CEPBHUCHI, OOJAYHbIE XPAHWIUINA JAHHBIX,
OHJIAMH-TIPOTrpaMMBbl (TEKCTOBBbIE M IpadUyecKue pedaKTOpbl, CPebl
pa3paboTK) B yueOHOM U MOBCETHEBHOM JIEATETLHOCTH

[IpuBoANTE  HpUMEpPHI  MCMOJIB30BaHUS  IeOUH(OPMAIIMOHHBIX
CEPBHCOB, CEPBHCOB T'OCYIApCTBEHHBIX YCIyr, 0OOpa30BaTEIbHBIX
cepBucoB VIHTepHeTa B yueOHOM U MOBCEIHEBHON AEATEIbHOCTH
Hcnonp30BaTh pa3auyHbIE CPEJICTBA 3alllUTBl OT BPEAOHOCHOIO
IIPOrPaMMHOT0 00ecIeueHus, 3alHILATh IEPCOHAIBHYI0 HH(POPMALIHIO
OT  HECAaHKIIMOHUPOBAHHOIO  JOCTYyla W  €ro  IOCJIEICTBUN
(pasrnamieHusi, MOAMEHBI, yTpaThl HAHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLMAJIBHO-TICUXOJOTMYECKHX  ACIIEKTOB
UCHoNb30BaHusl ceTd VIHTepHeT (ceTreBass aHOHMMHOCTb, LU(POBON
cllell, AayTEHTHYHOCTb CYOBEKTOB U  PECYpPCOB,  OMNACHOCTh
BPEIOHOCHOT'0 KOJ1a)

PacrioznaBaTh MONBITKM U MpeAynpexIaTb BOBJIEUEHUE ce0s U
OKpY’KalOIIMX B JIECTPYKTHUBHBIE M KPUMHUHAJIbHBbIE (OPMBI CeTeBOH
aKTUBHOCTH (B TOM YHuCIIe KHOEpOYITHHT, (DUIITHHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKH»

PackpeiBath  CMBICT  MNOHATUHA  «MOJENBY»,  «MOJECIUPOBAHUEY,
ONpEAENATh BUABI MOJEJICH, OLICHMBATH aJEKBATHOCTb MOZCIU
MOJICIUPYEMOMY OOBEKTY U LIEJISIM MOJICITUPOBAHUS

Hcnonb3oBate rpadbl U AEpEeBbs U1 MOAEIUPOBAHUS CUCTEM CETEBOU
U HepapXUUYeCKON CTPYKTYpbI, HAXOAUTh KpaT4alIuid mMyTh B rpade
[To Teme «AJITOPUTMBI U TPOTPAMMUPOBAHUE)

Paz6uBath 3aaun Ha MOJ33a4YH, COCTABIATh, BHIIOIHITD BPYUHYIO H
Ha KOMIIBIOTEPE HECIOXHBIE QITOPUTMBI C  HCIOJB30BaHUEM
BETBJICHU, [IUKJIOB M BCIIOMOI'aTEIbHBIX AITOPUTMOB AJIsl YIPABIICHUS
UCIIOJIHUTEIIAIMH

CocTaBidATh U OTIAXHUBATh IPOTPAMMBI, PEATU3YIOIIUE THUIIOBHIE
QITOPUTMBI  OOpaOOTKM  YHCIOBBIX  IOCJIEAOBATEILHOCTEH  Win
OJIHOMEPHBIX YHCIOBBIX MACCUBOB (IIOMCK MAKCUMYMOB, MUHHUMYMOB,
CYMMBI WJIM KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMM CBOMCTBaMH) Ha
OJHOM M3 513bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llkonpHbII AnropuTMUYecKuii SI3bIK)

ITo Teme «MH(pOpPMAITHOHHBIE TEXHOIOT UM

BriOupate cmoco® mpeAcTaBieHHMS JAaHHBIX B COOTBETCTBHHM C



4.2

43

4.4

MMOCTABIICHHOW 3amadeid (TaOmuIpl, cXeMbl, TpaduKH, AHATPAMMBI) C
UCIONIb30BAaHUEM  COOTBETCTBYIOIIMX  TMPOTPAMMHBIX  CPEJCTB
00pabOTKH JTAHHBIX

Hcnonb30BaTh AMEKTPOHHBIE TaOMUIBI Isl O0OpaOOTKHM, aHamu3a u
BU3yalIM3allMM YHWCJIOBBIX JAaHHBIX, B TOM 4YHCJIC C BBIICICHUCM
nuamna3oHa TaOMuIBl W yHOpsSAOYMBaHUEM (COPTHUPOBKOM) €ro
HIIEMEHTOB

CoznaBaTh M MPUMEHSTH B DIIEKTPOHHBIX TaOIUIAX (QOPMYIBI A
pacu€ToB C MCIOIB30BAHUEM BCTPOCHHBIX apU(PMETHIECKUX (PYHKIUI
(cyMMupoBaHHe ¥ TIOACYET 3HAYEHUM, OTBEUYAIOIIUX 33aJaHHOMY
YCIIOBHIO, cpelHee apu(METHUECKOe, IOHCK MAaKCHMalIbHOTO |
MUHUMAJIBHOTO 3HAYEHUs), a0COTIOTHOM, OTHOCUTEIHHOU, CMEIIaHHON
azpecanuu

Hcnonb3oBath ANEKTPOHHBIC TaOIUIIBI TUTSE YHCIIEHHOTO

MOZCIIMPOBAHUSA B MPOCTHIX 3aJavdax U3 pa3HbIX NPCAMCETHBIX obnacreit



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KUIIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsieMblii 3JIeMeHT coepKaHUA
[u¢posast rpaMOTHOCTH

KommbioTep — yHUBEpcalbHOE BBIYMCIUTENBHOE YCTPOMCTBO, paboTaromiee Mo
nporpaMMe. THIBI KOMIBIOTEPOB: TEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CyMepKOMIbIOTEepbl.  MoOunbHBIE  ycTpoiicTBa.  TexHuKa
0€30MMacCHOCTH U TIPaBHJIa Pa0OTH HA KOMITBIOTEpE

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa U UX Ha3HaueHue. [Iporeccop.
OmnepatuBHass W JIOJTOBPEMEHHas MaMsATh. YCTPOIMCTBa BBOJAa W BBIBOJA.
CeHcopHBII BBOJ, JATYNKU MOOHIIBHBIX YCTPOMCTB, CpelICcTBa OMOMETPHUYECKON
ayTeHTH(UKALINH

HcTtopusi pa3BuTUS KOMIBIOTEPOB U MpOrpaMMHOro obecredenus. [lokonenus
KoMnbioTepoB.  COBpeMEHHBIE  TEHICHIIMM  pa3BUTHS  KOMITBIOTEPOB.
Cymnepxommbtorepsl. [lapannensasie BerarcieHus. [lepcoHanbHbI KOMIBIOTED.
[Ipoueccop M e€ro XapakTepUCTUKH (TaKkToBash YacToTa, pa3psIHOCTB).
OnepatuBHas naMaTh. JloIroBpeMeHHas MaMaTh. Y CTPOIMCTBA BBOJAA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MMAMSATh KOMITBIOTEPA, KECTKUN JHCK U
TBEPAOTENbHBI HAKOMUTENb, MOCTOSHHAS MaMsiTh cMapT(oHa) U CKOPOCTH
JOCTYTIA JUTS Pa3JInYHbIX BUJOB HOCUTETCH

[IporpaMmmHOe  oOecrnieueHue  KommbioTepa. llpukiagHoe  mporpamMmHoOe
obecrieveHue. CucremHoe MPOrPaMMHOE obecrievyeHue. Cucremsr
nporpamMmmupoBanus. [IpaBoBasi oxpaHa mporpamMM M JaHHBIX. becruiatHele u
yCIIOBHO-0OecIuiaTHbie porpaMMbl. CBOOOHOE porpaMMHOe oOecrieueHne
@aiinel w1 nanku (karamorn). Tumnsl daitoB. CpoiicTBa (aiinoB. XapaKTepHbIE
pa3mepsl (aiiIoB pa3NUYHBIX TUIOB (CTpAaHHMIA TEKCTa, SJIEKTPOHHAS KHUTA,
dboTorpadus, 3anUCh ECHU, BUACOKIIHII, TOTHOMETPAXHBIN (PUITHM)

[Tpuniunel  noctpoeHust QaitnoBbix cuctem. I[lonmHoe umsa  Qaiina (mankwu,
kataniora). [1yTh k (aitny (mamnke, Karaaory)

daiinoBelii MeHemkep. Pabora ¢ aiimamMu 1 nmankamu (Katajaoramu): CO3iaHue,
KOIUpPOBaHUE, MepeMellleHue, NepeuMEeHOBaHUEe U yJayieHue (ailioB W mamok
(xaranoroB). [Touck (aiinoB cpeacTBaMu ONepauoOHHON CHCTEMBI

ApxuBanus qaHHbIX. Vcronb30BaHue mporpaMM-apXuBaTopoB



1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

KomnbroTepHbie BUpPYChI M IpyrUe€ BPEIOHOCHBIE MporpaMMsbl. [Iporpammsl juis
3aIUTHI OT BUPYCOB

O0benuHeHNEe KOMITBIOTEPOB B ceTh. Ceth MHTEpHET. BeO-cTpanuiia, BeO-cailT.
Crpyktypa amapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. I[louck
nH(poOpMallMi TO KIOYEBBIM CJIOBaM U MO H300pakeHuto. Jl0CTOBEpHOCTH
uH(popMaluu, noxyyeHHon u3z MutepHera

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHMKAIHH

CereBoil 3THKET, 6a30BbIe HOPMBI HH(DOPMAIIMOHHON STUKH U TIpaBa Mpu padote
B cetu MuTtepHet. CtpaTeruun 6e3omacHoro noseaeHus B Miurepuere
Teopetnueckue 0CHOBBI HH(POPMATUKH

Wudopmanus — 0JHO U3 OCHOBHBIX IOHATHI COBpeMeHHOH Hayku. MHpopmarus
KaK CBEJICHUS, MpeHa3HauYeHHbIC NJIS1 BOCHPUITHUS YEOBEKOM, U HH(OpManus
KaK JaHHbIE, KOTOPbIE MOTYT OBITh 00pab0OTaHBI aBTOMAaTU3UPOBAHHOMN CHCTEMOM
JIMCKpPETHOCTh JAaHHBIX. BO3MOKHOCTH ONUCAaHUS HENPEPHIBHBIX OOBEKTOB H
IIPOLIECCOB C MOMOIIbIO JUCKPETHBIX NaHHBIX. MH(OpManroHHbIe poneccshl —
MIPOLIECCHI, CBA3aHHBIE C XpaHEHHEM, MpeoOpa3oBaHUEM U Meperadeil JTaHHBIX
CumBon. Andasur. MomHocTs andasuta. PazHooOpasue s3bIKOB U andaBUTOB.
EctectBennble U (opMmanbHbIe SI3BIKH. AJ(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JIBonuHbIi angaBut. KommdecTBo BCEBO3ZMOMKHBIX CIOB (KOJOBBIX KOMOMHAITHI)
(UKCHUpOBaHHOW JUTMHBI B JBOMYHOM andasute. [IpeobpazoBanue 0000
angasuTa K ABOMYHOMY. KOJIM4eCTBO pasnuyuHbIX CIIOB (PMKCUPOBAHHOW JUTMHBI B
andasuTe onpeaeaEéHHON MOIIHOCTH

KoaupoBanue cMMBOJIOB OJJHOTO ajipaBUTa C IIOMOUIBIO KOJIOBBIX CJIOB B IPYTOM
andasute, KOJ0Bas TaOJINIA, TEKOIUPOBAHKE

JBonunblii kon. IlpencraBineHue JaHHBIX B KOMIBIOTEPE KAK TEKCTOB B
JBOUYHOM ajihaBUTE

NudopmannonHslii 00bEM TaHHBIX. BUT — MUHUMAaNbHAS €AMHUIIA KOJIUYECTBA
nH(popManuu — IBOUYHBIN pa3psia. bait, kunobaiT, merabanT, rurabanT
CkopocTe mepenaud JaHHbIX. EQuHMIBI  CKOPOCTH TH€pefadyd  JaHHBIX.
Hckaxxenue nHpopmaum npu nepeaaye

KoaupoBanue texctoB. PaBHoMepHbIli kon. HepaBHomepnbiii koa. KoaupoBka
ASCII. Bocemubutneie komupoBku. Ilonstue o xommpoBkax UNICODE.
JlekoaupoBaHue  COOOLIEHWH € HCIOJB30BAaHHMEM  pPaBHOMEPHOTO U
HepaBHOMEpHOTo Koaa. MHpopManmoHHbIi 00BEM TEKCTa

OOmiee mpencTaBieHHe O IHM(PPOBOM TNPEACTABICHUU ayJHOBU3YAIBHBIX H

IpyTuX HenpepblBHbIX AaHHbIX. KoaupoBanue 1Beta. L[BeToBhle Momemnu.



2.10

2.11

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

Mopens RGB. I'my6una xoguposanus. [Tanutpa

PactpoBoe u BekTOpHOe mpeacTaBieHue u3zoOpaxeHuil. I[lukcenb. OleHka
WHPOPMAIMOHHOTO  00BbEMa  rpaM4eckux  JaHHBIX JUII  PacTPOBOTO
M300paKeHUs

KomupoBanue 3Byka. PaspsanHocTs M 4actora aMckpetusanuu. KommuecTtBo
kaHanoB 3anmucu. OIeHKa KOJWYECTBEHHBIX IMapaMETPOB, CBSA3aHHBIX C
MPEJCTaBICHUEM M XpaHECHHEM 3BYKOBBIX (hailioB

NudopmaninoHHble TEXHOIOTUN

TexcToBble TOKYMEHTHI M X CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulla, ad3all, CTpoKa,
CJIOBO, CUMBOJ)

TexkcToBBIi mpoleccop — HHCTPYMEHT CO3JaHMs, pPENaKTUPOBaHUS U
dbopmartupoBanus TekcToB. [IpaBuna Habopa TekcTa

PenaktupoBanue tekcra. CpoiictBa cumBosioB. [lpudt. Tunsl mpudtos
(pybnensle, c 3aceuykamu, MoOHomUpHUHHBIE). [lomykupHOe U KypCHBHOE
Hadyepranue. CBoiicTBa a03areB: TpaHUIBI, a03alHBIA OTCTYN, HWHTEPBA,
BbIpaBHUBaHKE. CTHIIEBOE (hOpMATHPOBAHUE

CrtpykrypupoBanne HH(pOpPMamuy ¢ TIOMOMIBI0 CIHCKOB ¥ TaOJHIL.
MHuoroypoBHeBble ciiicku. JJoO0aBneHne Tabnuil B TEKCTOBBIE JOKYMEHTBI
BcraBka m300pakeHHWd B TEKCTOBBIE IOKyMeHTHL. OOTekaHue H300pakeHUi
TEeKCTOM. BkiItoueHue B TEKCTOBBINM JJOKYMEHT AHarpaMm U Gopmy

[TapameTpsl cTpaHMibl, HyMmepanus cTpaHun. JloOaBieHue B JTOKYMEHT
KOJIOHTUTYJIOB, CCBLIOK

IIposepka mnpaBonucanusa. PaccraHoBka IepeHOCOB. 1'0710COBOM BBOJ TEKCTA.
Onrtuueckoe pacrio3HaBaHue TekcTa. KoMnbroTepHslid nepeBoa. Mcnonbs3oBanue
cepBucoB ceTn HTepHeT it 00paboTKH TEKCTa

3HaKOMCTBO ¢  rpaduueckuMu  peaakTopamu. PacTpoBble  PUCYHKH.
Hcnonb3oBanue rpadguyeckiux NpUMHUTHBOB

Oneparun  peaakTUpOBaHUsl TpapuUecKuX OOBEKTOB, B TOM YHCIEC IHU(POBBIX
¢dotorpadmii: mM3MeHeHHe pazMmepa, oOpe3Ka, IMOBOPOT, OTpakeHue, pabora C
oOnactsiMu  (BBIZIEJICHUE, KOMHMPOBAHWE, 3aJMBKa IIBETOM), KOPPEKIHS IIBETa,
SIPKOCTH ¥ KOHTPACTHOCTH

BextopHass rpaduka. CozmaHue BEKTOPHBIX PHCYHKOB — BCTPOEHHBIMH
CPEICTBAMHU TEKCTOBOI'O IIpOLIECCOpa WM IPYIMX Mporpamm (IpUIIOKEHUH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

[ToaroroBka MynbTUMeNUWHBIX mpe3eHTanuii. Crmaiin. JloOaBneHue Ha claiij

TeKCTa 1 n300pakeHnid. PaboTa ¢ HECKOJILKUMU caiiiaMu
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JloGaBiieHHEe Ha CJIali]] Ay JMOBH3YAIBHBIX JTaHHBIX. AHUMaIWs. [ urnepcchuiku

IIpoBepsieMblii 3JieMEHT COlePKAHUS
TeopeTtnueckre 0CHOBbI HH(POPMATHKU

Hemno3umoHHbIe U MO3UIMOHHBIE CHCTEMBI cuucieHus. Andasut. OCHOBaHUE.
Pa3BépuyTas dopma 3amucu yucna. IlepeBog B AeCSITUUHYIO CHUCTEMY YHCED,
3alMCaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS

Pumckas cucrema cuncieHus

JBonunas cucrema cuucienus. [lepeBoa nensix yucen B mpenenax or 0 go
1024 B nBOWYHYIO CUCTEMY cUHUCIeHUA. BocbMepuuHas cuctema CUHMCICHUS.
[lepeBog umcen M3 BOCBMEPUYHON CHUCTEMBI B JIBOUYHYIO U JIECATUYHYIO
cuctemsl U oopatHo. llectHagnatepuynas cucrema cuncienus. [lepeBon uucen
W3 MIECTHAIATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U JIECATUYHYIO
CHUCTEMBI 1 O0OpaTHO

ApudmeTndeckne onepanuy B IBOUIHON CUCTEME CUUCIICHUS

Jlornueckne  BbIcKa3biBaHWdA. Jlormueckne  3Ha4Ye€HHMs  BBICKA3bIBAHMIA.
DJeMEHTapHble U COCTaBHbIE BBICKA3bIBaHMs. Jlornueckue omnepanuu: «um»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIHS, JTOTUYECKOE
CIIOXKEHHE), «HE» (Jormueckoe oTpuuanue). [Ipuopurer nornyeckux onepanuii.
OmnpeneneHne MCTUHHOCTH COCTABHOTO BBICKA3bIBAaHUS TPU  H3BECTHBIX
3HAQUYEHUSIX UCTUHHOCTU BXOJSIIUX B HETO 3JIEMEHTAPHBIX BbICKAa3bIBAaHUI
Jlornueckue BoipaxkeHus. [IpaBuia 3anucu Jorudeckux BoipaxkeHuil. [loctpoenue
TaOJIHI] UCTUHHOCTH JIOTUYECKUX BBIPAKEHUI

Jlorumueckue 31€MeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMHU KOMIIBIOTEPA
AJNTOPUTMBI ¥ IPOTPaMMHUPOBAHKE

[Tonsitue anroputma. HcnosHutenw anropuTMoB. AJNTOPUTM Kak IUIaH
yIpaBiIeHUS UCIIOJHUTETIEM

CgoiictBa anroputma. CriocoObl 3anucy alropuTMa (CIIOBECHBIN, B BUJE OJIOK-
CXEMBI, IPOrpaMMa)

AJropuTMUYECKUE KOHCTpYKUMH. KOHCTpyKuusa «ciienoBaHuey. JIMHEHWHbIN
anroput™M. OrpaHUYE€HHOCTb JIMHEHMHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEeyCMOTPETh 3aBUCUMOCTD TOCJIEJOBATEILHOCTH BBITIOIHAEMBIX ACHCTBUNA OT
HCXOJIHBIX JIAaHHBIX

KoHncTpykuus «BeTBieHue»: moiHas U HemonHas (opMbl. BeimonHeHue u



2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

HEBBITNOJIHEHHUE YCIOBUs (MICTUHHOCTh U JIO)KHOCTh BbICKa3biBaHus). [IpocTeie u
COCTaBHBIC YCIOBUSA

KoHcTpyKkuys «HnOBTOpeHHME»: LUKIBl C 3aJaHHBIM YHCIOM IOBTOPEHUH, C
YCIIOBUEM BBINIOJIHEHHUS, C TIEPEMEHHOMN ITUKIIa

Pazpabotka mmsa (GopMambHOTO HMCHOTHUTENS alrOpUTMa, MPHUBOMASIIETO K
TpeOyeMOMy pe3yibTaTy MpU KOHKPETHBIX HCXOAHBIX NaHHBIX. Pa3paboTka
HECJIOKHBIX aQJITOPUTMOB C HCIOJIb30BAHWEM LMKJIOB W BETBICHUH JUIS
ynpaBieHus: (GOpMalIbHBIMU  HCIOJTHHUTENSIMU. BbINONHEHWEe anropuTMOB
BpPYUHYIO U Ha KoMIbloTepe. CUHTaKCUYECKUE U JIoThYecKue ommnoku. OTKa3pl
S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIi
Anroputmuyeckuit f3pik). Cuctema HOpoOrpaMMUPOBAHUSA: PENAKTOP TEKCTa
MIPOrpaMM, TPAHCISTOP, OTIATUUK

[lepemennas: Tum, ums, 3HayeHue. llenble, BELIECTBEHHbIE M CHMBOJIBHBIE
TIepEeMEHHBIC

Omnepartop mnpucBauBaHusl. ApUPMETHYECKHE BBIPAKCHUS M TOPAIOK HX
BbIurciaeHus. Onepamuy ¢ HeIbIMU YUCIaMU: [IeIOUHCICHHOE IeTICHUE, OCTaTOK
ot aeneHus. [IpoBepka 1eaIMMOCTH OJTHOTO LIETIOTO YUCIIa Ha IPYroe

BerBnenusi. CocTaBHble ycClOBHSA (3alUCh JIOTUYECKUX BBIPAKEHUH Ha
M3y4aeMoM S3bIKe TporpaMMupoBanus). HaxoxeHne MUHUMyMa U MakcCuMyma
U3 IBYX, TPEX U 4eThIpEX umcell. PemieHre KBagpaTHOTO ypaBHEHUS, UMEIOIIETO
BELIIECTBEHHBIE KOPHU

JuanoroBast oTJiaJKa MporpaMMm: MOLIArOBOE BBINOJIHEHUE, TPOCMOTP 3HAYEHUN
BEJIMYUH, OTIaI0YHBIN BBIBOJI, BBIOOP TOUKH OCTAaHOBA

[ukn ¢ ycnoBueM. Anroput™ EBkiuaa 11st HaX0XACHUS HAUOOJIBIIIETO OOIIEro
JIeTUTENs BYX HaTypaJbHBIX yucell. Pa30reHne 3anucu HaTypajibHOTO YHcia B
MO3UIIMOHHONW CHUCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTAenbHbIE U(PBI

[ukn ¢ nepeMeHHON. AJTOPUTMBI TPOBEPKH JIEIUMOCTH OJTHOTO IIEJIOr0 YHCIIa
Ha JIpyToe, MIPOBEPKU HATYPaIbHOIO YHCiIa Ha IPOCTOTY

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHUMBOJIBHBIC (CTPOKOBBIC) MEPEMEHHBIC.
[MocumBonpHast oOpaboTka cTpok. [Toacuér 4acToThl MOSBICHHS CHMBOJA B
ctpoke. Berpoennsie hyHKImH 17151 00pabOTKH CTPOK

OmnpeneneHre BO3MOXHBIX pPE3yJbTaTOB pabOThl aNropuTMa IpH 33aJaHHOM
MHO>KECTBE BXOJIHBIX JaHHBIX, OMpPEIEICHHE BO3MOXKHBIX BXOJHBIX JTaHHBIX,

MPUBOAAIINX K TaHHOMY PE€3YJIbTaTy
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2.1

2.2

23

24

IIpoBepsieMblii JJIEMEHT COAEePKAHUS
Hudposasi rpaMOTHOCTH

I'moGanbHas cerb MutepHer. IP-ampeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MeTo/1bI MHIMBHYaTBHOTO M KOJUIEKTUBHOTO pa3MeNIeHUs] HOBOM HH(OPMAIIUH B
Wnrepuere. bonbiime naHHble (MHTEpHET-AAaHHBIE, B YAacCTHOCTH JIaHHBIE
COILIMATILHBIX CETEH)

[Tonatue 00 wuH(pOpPMALMOHHON O0€30MacHOCTH. YTpo3bl HMH(OPMAIMOHHON
0€30MMacHOCTH TIpH padoTe B TJIOOATHLHOM CETH M METOJIBI TPOTUBOACHCTBHUS FIM.
IIpaBuna 6e3onmacHoil ayTeHTH(UKaLMU. 3alUTa JXHYHON MHPOpPMALUU B CETH
WNHurepner. besomacHele  cTpareruu  noBeAeHuss B cetw  MHTepHer.
[IpenynpexaeHne BOBIEUEHUS B JECTPYKTUBHBIE M KPUMHUHAJIbHBIE (OPMBI
CEeTeBOIl aKTUBHOCTH (KHOEpOYIUIMHT, GUIIMHT U IpyTrHe (OPMBI)

Bunsl nestensHoctd B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHUKAIIMOHHBIE
CepBHUCHI (ITOUYTOBAsI CITy’KOa, BHIEO-KOH(PEPEHII-CBSA3b U JPYyTHE), CIIPAaBOYHBIE
ciykObl (KapTbl, pacmucaHusl W JApYyTHe), TMOUCKOBBIE CIYXObI, CIY>KOBI
OOHOBJICHHS TPOTPAMMHOTO obecneueHUs: W Apyrue ciayxObl. CepBHUCHI
rocygapcTBeHHbIX — yciyr. OOmauynble  XpaHuwiauina JaHHbIX. Cpezactsa
COBMECTHOH  pa3pabdOTKW JTOKyMeHTOB (oHmaiH-oducel). [Iporpammuoe
obecrieyeHne Kak BeO-CEpBUC: OHJIAWHOBBIE TEKCTOBbIE U TIpaduueckue
PEeAAKTOPBI, Cpebl pa3pabOTKH MporpaMmm

Teopernueckue 0CHOBBI MH()OPMATHKH

Mopnens. 3agaun, pemiaeMble ¢ MOMOIIBIO MojenupoBaHus. Knaccudukanum
Mmojneneid. MarepuanbHble  (HaTypHble) U HMH(GOpPMAIMOHHBIE  MOJENH.
HenpepsiBHble u auckpeTHele Moaenu. VMuranvoHHble monenu. Hrposeie
Mojzienu. OneHKa COOTBETCTBHMSI MOJENH MOJCIUPYEMOMY OOBEKTY M IIENsM
MO/IETTUPOBAHUS

Tabnuunsie moaenu. Tabnuua kak npeacTaBlIeHUEe OTHOLICHUS

ba3er nmanmpix. OTOOp B Tabimie CTPOK, YIOBIETBOPSIOIIMX 33aJaHHOMY
YCIIOBHIO

I'pad. Bepmmna, pebpo, myTs. OpHEHTUPOBAaHHBIE W HEOPUEHTHPOBAHHBIC
rpadul. JlnmuHa (Bec) pebpa. Becomas martpuma rpada. JlnuHa myTH MEXAy
BepmmHaMu rpaga. [louck ontumansHoro mytu B rpade. Havanbhas BepuinHa
(MICTOYHWMK) W KOHEYHas BepIMHa (CTOK) B OPHUEHTHUPOBAHHOM rpade.

Brruncnenue koianmuecTBa myTei B HAIIPABICHHOM allMKIMYECKOM rpade
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2.6

2.7

3.1

3.2
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HepeBo. Kopens, Bepmmna (y3en), 1uct, pedbpo (myra) nepesa. Bricora nepesa.
[TonnepeBo. Ilpumepsl ucnonb3oBaHus JepeBbeB. llepebop BapuaHTOB C
MIOMOIIIBIO JIEpeBa

[TonsTe MareMaTudeckoi MoAeNnu. 3aJauyd, pellaeMble C TOMOIIBIO
MaTeMaTH4ECKOTO (KOMIIBIOTEPHOTO) MOJEIIMPOBAHHS. Otnnune
MaTeMaTHYeCKOW MOJAETM OT HATypHOM MOJeNd U OT  CIIOBECHOTO
(JIuTepaTypHOro) onucaHus 00beKTa

Oranbl KOMITBIOTEPHOTO MOJENUPOBAHUS: TOCTAaHOBKA 3aJlayH, IOCTPOCHUE
MaTeMaTU4eCKOH  MOJENW, MporpaMMHAas  pealn3anusi, TeCTUPOBAHHE,
MPOBEJCHNUE KOMIIBIOTEPHOTO OSKCIIEPUMEHTa, aHaIM3 €ro pe3yJbTaToB,
YTOYHEHHUE MOJICIH

ANTOPUTMBI U IPOTPAMMUPOBAHHE

Paz6uenne 3amaum Ha moxzamayn. CocTaBlIeHHE AITOPHUTMOB M TPOTPAMM C
UCIOJIb30BAaHUEM BETBJICHUN, IIMKJIOB M BCIIOMOTATENbHBIX AITOPUTMOB IS
YIPaBJICHUS UCTIOJIHUTENIEM WM JPYTUMHU HCIIOTHUTEIISIMH

Tabnuunbie BenuuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. CocCTaBieHHE U
OTJIagKa TPOTPaMM, pEATM3YIOMIUX  THUIOBBIE  aITOPUTMBI  O0OpabOTKH
OJTHOMEPHBIX YHCIOBBIX MAacCCHBOB, Ha OJHOM U3 SI3bIKOB MPOrPaMMHUPOBAHUS
(Python, C++, Ilackamne, Java, C#, IllkonpHbIii ANTOpUTMUYECKHN SI3BIK):
3aloJIHEHWE YHCJIOBOIO MaccHBa CIyYyaWHBIMM YHCIAMH, B COOTBETCTBUHU C
dbopMyIoit wim myTéM BBOAA YMCEN, HAXOXKJICHHE CYMMBI 3JIEMEHTOB MacCHBA,
JUHEHHBIN TOUCK 33JAHHOTO 3HAYEHHSI B MaCCHUBE, MOJICUYET 3JIEMEHTOB MacCHUBa,
YAOBIETBOPSIONINX  33aJlaHHOMY  YCJIOBHIO, HAXOXJICHHE MUHUMAIBHOTO
(MakcHMalIbHOTO) AeMeHTa MaccuBa. COPTUPOBKA MacCHUBa

OOpaboTka TOTOKAa JAaHHBIX: BBIUYMCICHHE KOJIWYECTBA, CYMMBI, CPEIHEro
apu(MeTHuyecKoro, MUHUMAJIBHOTO U MAaKCHUMAJIbHOTO 3HAUEHUS 3JIEMEHTOB
MOCTIeIOBATEIbHOCTH, YJOBICTBOPSIOMIUX 3aJAHHOMY YCJIOBUIO

VYmupasnenue. Curnan. O6parHas cBs3b. [lonmyueHne cuUrHaIOB OT HU(PPOBBIX
JIaTYNKOB (KacaHWs, pACCTOSHUSA, CBETa, 3Byka U Jpyroro). [lpumepsr
UCIIONIb30BAaHUsl TPHUHIMIA OOpaTHOM CBSI3M B CHCTEMax yMpaBICHUS
TEXHHYECKUMH YyCTPOWCTBaMH, B TOM 4umcie B pobOoTorexHuke. [Ipumepnt
POOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YIIPABIICHUS BUKEHHUEM B TPAHCIIOPTHOM
CUCTeMe, CBapoyHas IJIMHUS aBTO3aBOJIa, ABTOMATH3MPOBAHHOE YIIPABJICHHE
OTOIUIEHHEM JIOMa, aBTOHOMHAs CHCTeMa YIPAaBIECHUS TPAHCHOPTHBIM
CPEICTBOM U JPYTUE CUCTEMBI)

NupopmaninoHHble TEXHOIOTUN



4.1

4.2

4.3

4.4

[TonsTHEe 00 HIIEKTPOHHBIX TaONMIax. THIBI JaHHBIX B sUEHKaX AJIEKTPOHHON
tabmuipl. PenaktupoBanue u popmatupoBanue tabaul. BerpoeHHsle GyHKIMM
U TIOUCKAa MAaKCMMyMa, MHHHUMyMa, CYMMBI M CPETHEro apu(METHYECKOTO.
CopTupoBKa JaHHBIX B BBIICIEHHOM nuamna3zoHe. [locTtpoenue puarpamm
(ructorpamma, Kpyromas AMarpaMma, TOuY€4Has auarpamma). Bwibop Tuma
JyarpamMmmbl

[TpeobpazoBanne hopmyrn mpu konupoBaHuU. OTHOCUTEIbHAS, A0CONMIOTHAS H
CMEIlIaHHAas aJpecanus

VY COBHBIE BBIUUCIEHUS B AJIEKTPOHHBIX Tabaunax. CyMMHpOBaHUE U MOACYET
3HA4YEeHUH, OTBEYAIOUIMX 3aJaHHOMY ycioBHI0. OOpaboTka G0nbIIMX HAOOPOB
TaHHBIX. UHCICHHOE MOJICIMPOBAHUE B AJIIEKTPOHHBIX TAOIHIIAX

Ponp nH(pOpMAIMOHHBIX TEXHOJIOTMH B Pa3BUTUU SKOHOMHUKH MHUDPA, CTPAHBI,
pernona. OTKpwITBIE OOpa3zoBaTenbHBIE pecypchl. [Ipodeccun, cBs3aHHBIE C
uHpopMaTUKON ¥  HMHGPOPMALMOHHBIMM  TEXHOJOTMSMHU:  BeO-AM3aiiHep,
NPOTPAMMHUCT,  Pa3pabOTUYMK  MOOWIBHBIX  TPWIOKEHUH, TECTUPOBIIHUK,
apXUTEKTOp IMPOrpaMMHOT0O OOECNeUYeHUs, CHEeLHMAIMCT MO aHAIM3Y JaHHBIX,

CHUCTEMHBIN aJMUHUCTPATOP



HHPOBEPAEMBIE HA OI'D 110 HH®OPMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
IHPOI'PAMMbI OCHOBHOI'O OBIHIETI'O OBPA3OBAHUA

Kon

npoBepseMor
0 TpeOOBaHUA
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2.2
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2.5

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJbTaTaM

0a30BOTr0 YPOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM

NPOrpaMMbl OCHOBHOI'0 0011ero odopa3zopanust Ha ocHoBe ®PT'OC
3HaTh (MOHUMATBH)

Brnagenne OCHOBHBIMHM — TMOHATHSMH: HH(pOpMamwms, mepenaya,
XpaHeHue U o0paboTka WH(pOpMAIHU, aaTOPUTM, MOJIEIb, U(POBOI
OPOAYKT ¥ UX HCIONB30BAHWE JJs pEIIeHUs YYeOHBIX U
MPAKTUYECKHX 3a]a4

Brnagenne TOHATHSAMH: BBICKA3bIBAaHUE, JIOTHYECKAas OMEpaIus,
JIOTUYECKOE BbIpaXKEHHE

YmeTp

YMeHue omnepupoBaTh EAMHHUIIAMHU H3MEpEeHHs] HHE(OPMAaLHOHHOIO
00BEMa B CKOPOCTH Tepeaaun JaHHBIX

YMeHue 3anuchiBaTh M CpaBHUBaTh 1eible yncia oT 0 mo 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCICHHS C OCHOBaHHSIMHU 2, §,
16, BBIMONHATH apuUpMETHUECKHUE OTIepalliy HaJl HUMU

YMeHue KOAMpoBaTh U JIEKOJUPOBATH COOOIICHHS MO 3aJaHHBIM
npaBWjiaM; [OHMMAaHME OCHOBHBIX TPHUHIMIIOB  KOJUPOBAHUS
MHPOPMAILIUU Pa3TUYHON IPUPOABI: TEKCTOBOH, rpaduyeckon, ayamo
YMeHue 3anuchiBaTh JIOTMYECKHE BBIPAXKEHUSI C HCIOJIb30BaHUEM
TU3BIOHKIIMYA, KOHBIOHKIIMM W OTPHIIAHUSA, ONpPEAesATh WCTUHHOCTH
JIOTUYECKUX BBIPAKCHUN, €CITU HW3BECTHBI 3HAUEHUS MCTUHHOCTU
BXOJIIINX B HETO MEPEMEHHBIX, CTPOUTH TAOJUIIBI UCTUHHOCTU ISt
JIOTUYECKUX BBIPAKEHUI; 3alMUCHIBATh JIOTMUECKHE BBIPAKEHHUS Ha
M3y4aeMOM SI3bIKE IPOTPaMMHUPOBAHUS

YMeHue CcoCTaBlATh, BBINOJHATH BPYYHYI0O M Ha KOMIIbIOTEpE
HECJIOXKHBIE  alTOPUTMBl N7l YOPABJICHUS  UCTIOJHHUTEISMU
(YUepenamka, YepT&KHUK W Jpyrue); co3gaBaTh U OTJIAKHUBATh
IporpaMMbl Ha OJJTHOM M3 3BIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlxonbHBIE ANropuTMHYECKUN  SI3BIK),

pCAIN3YyIOIIUEC HCCIIOKHBIC aJITOPUTMbI 06pa6OTKI/I YHUCJIOBBIX JAHHBIX



2.6

2.7

2.8

2.9

2.10

C UCHOJIb30BaHUEM LIMKJIOB W BETBJICHUH; yMEHHE pa30uUBaTh 3a7auu
Ha MOA33aJa4u, UCIIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBHIPAKEHUS
pa3IMYHBIX  TUIMOB  (YUCJIOBBIX, JIOTMUYECKHUX, CHUMBOJIbHBIX);
aHAIM3UPOBATh MPEAJIOKEHHBI  aITOPUTM, OMPENENATh, KaKue
pe3yabTaThl BO3MOXXHBI TIPU  3aJaHHOM MHOXECTBE HCXOIHBIX
3HAYEHUU

YMeHue 3anmcarb Ha HU3Yy4aeMOM SI3bIKE IPOTPaMMHUpPOBAHUS
AIITOPUTMBI TIPOBEPKHU JIETMMOCTH OJHOTO IIEJIOT0 YHWCla Ha Jpyroe,
MIPOBEPKM HATYPaJIbHOTO 4YKCJAa Ha MPOCTOTY, BBIAEICHUS LUPp U3
HATYpaJIbHOTO YHCIA, MOUCK MaKCHUMyMOB, MHHHMYMOB, CYMMBbI
YHCJIOBOM MMOCIIEJ0BATEILHOCTH

Brnagenne ymeHuEM OpUEHTHPOBATHCS B HMEPAPXUUECKON CTPYKType
¢aiinoBoit cuctemsl, padboTaTh ¢ (PaiIOBON CHCTEMOM TIEPCOHAITBHOTO
KOMIIBIOTEpa C MCIOJb30BaHUEM rpaduueckoro wuHTepdeiica, a
MMEHHO: CO03/1aBaTh, KOMHMPOBAaTh, IEpeMelaTh, IEPEUMEHOBBIBATD,
yAAISATh U apXUBHPOBATh (aillibl U KaTaaoru

Brnagenne yMeHUSMU ¥ HABBIKAME HCIIOJIH30BAHMSI HHPOPMAIIHOHHBIX
U KOMMYHHUKAIMOHHBIX TEXHOJNOTUH JUIsi TIOWCKA, XPaHEHHUS,
00pabOTKH ¥ Mepeadn ¥ aHAIN3a PA3IMIHbIX BUIOB HH()OpMAITHH
YMmeHnue BbIOUpaTh CIIOCOO MPECTaBICHHS JAHHBIX B COOTBETCTBUU C
MOCTABIICHHOW 3ajaueil (TaOnuibl, CXeMbl, rpaduKu, TUarpaMMbl) ¢
UCIIOJIb30BAaHUEM  COOTBETCTBYIOLIMX  TPOTPAMMHBIX  CPEJCTB
00pabOTKH JTaHHBIX

YMenne ¢dopmanm3oBaTh U CTPYKTYpPHUPOBaTh  HH(OpMaIUIO,
UCTIONB3Ysl DJICKTPOHHBIC TaONUIBI s 00paboTKH, aHanm3a |
BHU3YyaJM3allMi YHUCJIOBBIX JAaHHBIX, B TOM YHCII€ C BBIJCICHUEM
auanazoHa TaONMMIBI W YHOPSIOYMBAHHEM (COPTHPOBKOI) €ro
AJIEMEHTOB; YMEHHE MPUMEHATh B AJIEKTPOHHBIX TaOiauax (Gpopmysasl
e pacdy€TOB € HCIOJIb30BAaHMEM  BCTPOCHHBIX  (DyHKLUIA,
aOCOJIIOTHOM, OTHOCUTEIIBHOW, CMEIIAHHON aJIpecalliu; UCI0JIb30BaTh
ANEKTPOHHBIE TAOIUIIBI 7SI YUCICHHOTO MOJEIUPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEIMETHBIX 00JIacTen



HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA OI'D
1HO UH®OPMATHUKE

Kon

HHHPar#HH# 1.
1

1.2

2.1

2.2

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
[Hudposast rpaMOTHOCTH

@aiinel u manku (karanoru). IIpuHIMOB TOCTpOoeHMS (HAaMIOBBIX
cucreM. [TomHoe nms daiina (manku). [TyTs K ¢aiiny (manke). Pabora ¢
daiinaMm W KaTaJoraMd CpeACTBAMU ONEPAIMOHHOW CHUCTEMBI:
CO31aHKE, KOIIMPOBAHUE, NIEPEMEILECHUE, IEPEUMEHOBAHUE U yIAJICHUE
daitnoB u mamok (katanoroB). Tumbl ¢aitnoB. ColicTBa (haiinos.
daitnoBeiii MeHemxkep. [louck ¢aitnoB cpeacTBaMu OINeparmoOHHON
CUCTEMBI

O0benuHeHne kommbioTepoB B ceTh. Cerh MuTEpHET. Beb-cTpanuna,
BeO-caiiT. CTpykTypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBsie
cucreMbl. [louck wHpOpMANMM 1O KIOYEBBIM CJIOBaM H  TI0
u3zo0paxkenuto. JloctoBepHOCTh  HMH(OpMALUKM, TOJTYYEHHOH U3
WNurepnera. [P-anpeca y3noB. CeTeBoe XpaHEHHUE JaHHBIX
Teoperuueckre 0OCHOBBI MH()OPMATHKH

JIucKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MMOMOIIbIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocts andaButa. J[BowuHslil andaBwur.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOWHAIIMIA)
(UKCUpOBaHHOW JUIMHBI B JBoMYHOM andasute. [IpeoOpa3zoBanue
moboro andaBura K JBOMYHOMY. KOIMYECTBO pa3IUyYHBIX CJIOB
(UKCUPOBAHHOM JUIMHBI B ali(haBUTE OMPEACTEHHON MOIITHOCTH.
KonupoBanue cuMBOJIOB OJJHOTO aj(aBUTa C MOMOILBIO KOJOBBIX CIOB
B pyrom andasuTe, KogoBas Tabnuua, arekoaupoanue. Koguposanne
TekcToB. PaBHOMepHbId koA. HepaBHomepnslii kon. KoaupoBka
ASCII. BocbmuOutHele koaupoBku. [loHsiTHE 0 KOIUpPOBKax
UNICODE. JlekogupoBaHue COOOIIEHHN C  HCIOJIb30BaHHUEM
PaBHOMEPHOTO M HEpaBHOMEpPHOro konaa. MH@opManuoHHBIT 00BEM
TEKCTa

NupopmaninonHslii 00bEM AaHHBIX. BUT — MHHMMalbHas €IMHULA
KoJInyecTBa MH(pOpMalMK — ABOWYHBIN paspsa. ExuHunsl namepenus

nH(pOpMaMOHHOTO 00BEMA JTaHHBIX. but, OalT, KMIoOaiT, Meradaur,
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2.5

2.6

2.7

2.8

2.9

rurabaiir. CkopocTh nepefadu JaHHbIX. EMUHUIBI CKOPOCTH Mepenadn
JTAHHBIX

KomupoBanue usera. LlBetoBsie momenu. Mogenr RGB. ['myOGuna
koaupoBaHus. [Tanutpa.

PacTtpoBoe u BEKTOpHOE TpeACTaBIIeHHE H300paxeHwuid. [IUKcels.
Ouenka wuHOpPMAaMOHHOTO 00bEMa TrpadUuecKux MaHHBIX IS
pPacTpoBOTO H300PAKEHUS

KoaunpoBanue 3Byka. PaspsimHocTh M yactota 3amucu. KommuecTBo
KaHaJIOB 3alKCH.

OreHKa KOJIMYECTBEHHBIX MAPAMETPOB, CBA3AHHBIX C MPEACTABICHUEM
¥ XpaHEHUEM 3BYKOBBIX (paiiyioB

Heno3ummonHuble ¥ MO3UIMOHHBIE CUCTEMBl CUYHUCIEHUA. AJ(aBHUT.
OcHoBanue. Pazsépuyras ¢opma 3anucu uwmcina. IlepeBog B
JNECATUYHYIO CHCTEMYy 4YHCElNl, 3alHCaHHbIX B JIPYTUX CHCTeMax
CUMCIICHUS.

PumMckast cuctema cuncieHus

JIBonuHas cucrema cuncieHus. [lepeBos nenpix yncesn B npeaenax otr
0 o 1024 B aBOMUHYIO cucTeMy cuucieHus. BocbMepruuHas cucrema
curcnenus. [lepeBoa uncen u3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U
JIEeCATHUUHYI0 cucteMbl u oOpatHo. IllecTHaaumarepuuHasi cucrema
curcnenus. IlepeBoxy dyucen W3 IIECTHAALATEPUYHON CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JECITUYHYIO CHCTEeMbl W 0OpaTHO.
Apudmernueckre onepanuy B JBOUYHON CUCTEME CUUCICHUS
Jlornueckue BbICKa3pIBaHUA. Jlormueckue 3HA4YE€HMs] BBICKA3bIBAHUU.
OneMeHTapHble U COCTAaBHBIE BhICKa3blBaHUsA. Jlormueckue onepanuu:
«1» (KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIHS,
JIOTUYECKOE CIIOKEHHE), «He» (Jlornueckoe oTpuuanue). Ilpuopurer
jJorudeckux omepauui. OmnpeneneHne HUCTUHHOCTH COCTABHOTO
BBICKA3bIBAHUS, €CJIU WU3BECTHBI 3HAUEHMsI MCTUHHOCTU BXOIAIIMX B
HEro JJIEMEHTapHbIX BbICKa3bIBaHWIl. Jlornyeckue BbIpaKEHUS.
[lpaBuna 3amuicu JOrMYecKuX BbIpakeHHi. [locTpoenume TabmuIl
HMCTUHHOCTH JIOTUYECKUX BBIPAKEHUHN

Jlornueckue »31eMEHTHl. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMU
KOMIIBIOTEpA

HenpepeiBHblE ¥ OUCKpeTHBIE MoOJeAM. VIMHUTalMOHHBIE MOJEIN.

Urposeie momenu. OneHKa aaeKBaTHOCTH MOJEIH MOJIEITUPYEMOMY
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00BEKTY U LIETSIM MOJIEINPOBAHUS

Tabnuunsle Monenu. Tabnuua kKak mpejacraBieHue oTHoueHUs. basbl
nmaHHBIX. OTOOp B TAONMIE CTPOK, YIOBJICTBOPSIONIMX 33JaHHOMY
YCIIOBHIO

I'pad. Bepmuna, pedpo, IIyTh. OpueHTUpOBaHHbIE u
HeopueHTHpoBaHHbIe rpadrl. [[nunHa (Bec) pebpa. BecoBas marpuna
rpada. Jnuna mytu Mexay BepumHamu rpada. Ilouck ontumanbHOro
nyTu B rpade. HauanbHas BepiinHa (MCTOYHUK) U KOHEYHas BEpIIMHA
(cTok) B opueHTHpOoBaHHOM rpade. Brruucienue konuuecTBa myTeu B
HalpaBJICHHOM aIMKINYECKOM Tpade

Hepeso. Kopens, BepmmHa (y3ein), TUCT, peOpo (ayra) nepesa. Bricota
nepesa. IlognepeBo. Ilpumeps! ucnonb3oBaHus aepeBbeB. llepeGop
BapHaHTOB C IIOMOIIIbIO JIepeBa

AJTOpUTMBI U IPOTPaMMUPOBaHUE

CaoiictBa anroputma. CriocoObl 3amicH anropuTMa (CIOBECHBIH, B
BUJIE OJIOK-CXEMBI, TPOrpaMMma).

CocTaBiieHHE alropuTMOB U IPOrPaMM C HUCIIOJIb30BaHUEM BETBIICHUIA,
IUKIOB M  BCIIOMOTATelbHBIX  QJITOPUTMOB  JUIsl  yHpaBJICHUs
ucnonautenieM  (Pobor, Uepemamka, UYepTéxHUK W  JpyrHe).
BeinonHenne anropuTMoB BpyUHYIO U Ha KOMIIBIOTEpPE

SA3pik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[[IxonbHBIA ATTOPUTMUYECKUN S3BIK).

Cucrema  TIpOrpaMMHUpPOBAHHS:  PENAKTOp  TEKCTa  MPOrpamwm,
TPAHCIIATOP, OTJIATUUK.

[lepemennas: Tum, wuMs, 3HadueHue. Llenble, BelIeCTBEHHbIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. Apu(METHUECKUE BBIPAKEHHUS M TOPSIOK
ux BblYMCIeHHA. Onepanuu ¢ LEJbIMM YUCJIAMU: LEJIOYUCIEHHOE
JeNieHNe, OCTaTOK OT jeieHus. Berinenus. CocTaBHBIE YCIOBHUS
(3amMch  JIOTMYECKMX  BBIPQXKEHMH  HAa  M3Yy4aeMOM  SI3bIKe
nporpaMMmupoBanus). Haxoxxaenne MUHUMyMa

U MakCUMyMa U3 JIByX, TPEX U 4eThIpEX uucel. Pemenne kBaapaTHOro
YPaBHEHHMsI, MMEIOLIETO BEIECTBEHHblE KOpHHU. Llukin ¢ ycnoBueMm.
Anroput™ EBknnza i Hax0xk1eHUsI HAUOOJIbIEro o0IIero JenTeNs
NBYX HaTypalbHbIX 4Hceld. Pa3OueHue 3amucu HaTypajibHOTO YMCIA B

MO3UIIMOHHOM CHCTEME C OCHOBAaHHMEM, MEHBIIIUM WJIM paBHbIM 10, Ha
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4.1

ornenbHble QP LUKT ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JETUMOCTH OJTHOTO IEJIOr0 YUCJa Ha APYToe, MPOBEPKH HATYPaIbHOTO
quclia Ha POCTOTY

OO0paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE)
nepemennble. [locumBosibHas oOpaboTka cTpok. Ilomcu€r wacToThl
MOSIBJICHUS CUMBOJIa B CTpoKe. BeTpoenubie hyHKIMU A1t 00paboTKu
CTPOK

OnpeneneHre BO3MOXHBIX pPE3yJIbTaTOB pabOThl anropuT™Ma MpHU
JTAHHOM MHOJKECTBE BXOJHBIX JAaHHBIX, OIPEICICHUE BO3MOXKHBIX
BXOJIHBIX JIAHHBIX, TIPUBOSIINX K JAHHOMY PE3yJIbTaTy

Tabnuunble  BeauuumHbl  (MaccuBbl).  OJHOMEpPHBIE  MACCHBBHI.
CocTaBieHne M OTJIaJKa TPOrpaMM, pPEATU3YIOUUX THIIOBBIC
ITOPUTMBI 0OPAOOTKU OJTHOMEPHBIX YHCIOBBIX MACCHBOB, Ha OIHOM
u3 sa3bIkoB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[konpHBIH  ANropuTMUYECKH SI3bIK): 3alOJHEHHE YHCIIOBOTO
MacCUBa CIIyYailHBIMH YWCJIAMH, B COOTBETCTBUU C (POPMYION HIH
nyTéM BBOJA YHCEJI, HAXOXICHHE CyMMBI DJJIEMEHTOB MAacCHBa,
JTUHEHHBIN TOUCK 33JJaHHOTO 3HAYEHUS] B MACCUBE, MOJCUYET AIIEMEHTOB
MacCuBa, YJOBJIETBOPSIOMIUX 33aJaHHOMY YCJOBHIO, HAaXO0XKJIECHHUE
MUHUMAJIbHOTO (MaKCHUMaJIbHOTO) 3jieMeHTa MaccuBa. CopTupoBka
MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIUYMCICHHE KOJIHYECTBA,
CYMMBI, CpeIHero apudmeTnyeckoro, MHUHUMAaJIbHOTO u
MaKCUMaJbHOTO  3HAYEHHs  DJIEMEHTOB  IOCJIEeIOBATEIbHOCTH,
YAOBJIETBOPSIOLINX 3aJaHHOMY YCIIOBHIO

VYnpasnenue. Curnan. OOpatHas cBs3b. [lonydyeHue CHrHaJoOB OT
M(POBBIX TaTUUKOB (HAIIPUMED, KaCaHUS, PACCTOSHUS, CBETA, 3BYKA).
[TpuMepsl MCHONB30BAHUS NPUHIMIIA OOPATHOM CBA3M B CHCTEMax
YOpaBlIeHUSI TEXHUYECKUMHU YCTPOWCTBAMU C MOMOUIbIO JAaTYUKOB, B
TOM YHCJIe B POOOTOTEXHUKE

HNudopmaninoHHbIE TEXHOIOTUN

TekcToBble JOKYMEHTBI M HMX CTPYKTYpHbIE 3JEMEHTHI (CTpaHHMIIa,
a03artl, CTpoka, CJI0BO, CHMBOJI).

TeKCTOBBIN MpOIECCOpP — MHCTPYMEHT CO3/aHUs, PEJaKTHPOBAHUS U
dbopmaTtupoBanusi TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue
tekcta. CpoiictBa cumBonoB. Ilpudt. Tuner mpudros (pydaensie, ¢

3aceykaMu, MOHOIIMPUHHBIE). [TomyXupHOE U KypCUBHOE HauepTaHUE.
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CpoiicTBa a03ameB: TpaHUIlBl, a03allHBIA  OTCTYH, HWHTEpBal,
BbIpaBHUBaHMe. [lapamerpsl ctpanuipl. CtuneBoe (opMaTUpOBaHUE.
CrpykrypupoBaHue WH(OpPMANUKA C TMOMOIIBIO CIIHCKOB W TaOJIWII.
MmuoroypoBHeBble crnucku. JloGaBieHue TabmUIl B TEKCTOBBIC
NOKyMEeHThI. BcraBka wu300pakeHUH B TEKCTOBBIE JOKYMEHTHI.
OOTekaHne W300paXKeHU TEKCTOM. BKIIOYeHHE B  TEKCTOBBIM
JIOKYMEHT Jquarpamm, (Gopmyll, HyMepaluu CTPaHUI], KOJOHTHTYJIOB,
CCBUIOK M IPYTHX AJIEMEHTOB

PactpoBsie pucynku. Mcnonas3oBanne rpaduyecKux MPUMUTHBOB.
Onepanuu penakTUpPOBaHUA TpadUUECKUX OOBEKTOB, B TOM YHCIE
mupoBeIX Qororpaduii: M3MEHEHHE pa3Mmepa, OOpe3Ka, IOBOPOT,
oTpaxkeHue, padota ¢ obOnacTaMu (BbIIEICHHE, KOMUPOBAHUE, 3AJIUBKA
[IBETOM), KOPPEKIUsI IBETa, SIPKOCTH M KOHTPACTHOCTU. Bekropnas
rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMHU
TEKCTOBOTO TMPOIECCOpa WM JPYyTHX Tporpamm (MPUIIOKEHUM).
JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKyMEHTHI

[TonroroBka MynbTUMEIUITHBIX Npe3eHTanui. Cnaiin. JlobaBienue Ha
Claiil Tekcta u u300paxkeHwil. PaboTa ¢ HECKONIbKUMH crlaiiiaMu.
JloGaBneHnne Ha ciai ayAMOBU3YalbHBIX JAHHBIX. AHHUMalUs.
[M'unepccepuiku

Tunel TaHHBIX B siYEHKaX AJIEKTPOHHOW TaOiuIlkl. PemakTupoBaHue u
dbopmaTtupoBanue Tabmui. BcTpoeHHple (PYHKIMH IS TTOMCKA
MakCUMyMa, MHHHMYMa, CYMMBI W CpPEIHETO apu(MeTHYECKOTO.
CopTupoBKa JaHHBIX B BbIACJICHHOM aAuanazoHe. Iloctpoenue
quarpamMMm  (THCTOTpamMma, — KpyroBas — JMarpaMma, — TOYEYHAs
nuarpamma). Beibop tuna auarpammel. [IpeobpazoBanue dopmyn npu
konupoBaHuu. OTHOCUTEINbHAS, a0COIOTHASI U CMEIIaHHAS aJpecalus
VYcnoBHBIE BBIYUCIECHUS B 3JEKTPOHHBIX Tabnuuax. CymMMupoBaHHE U
noJacuéT 3HAYEHUH, OTBEYAIOUIMX 3aJaHHOMY ycioBHi0. OOpaboTka
OonpIIMX  HAOOPOB  JNaHHBIX. YWCIEHHOE MOJEIMPOBAHHE B

AIIEKTPOHHBIX TAOJIUIIAX
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