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INOACHUTEJBbHASA 3AIINCKA

[Iporpamma no uHpoOpMaTHKE Ha YPOBHE OCHOBHOrO 0OIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHWI K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbpHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBIEHHbIX
B ®I'OC OOQ, a Taxxe (enepalibHOI paboueil mporpaMmMbl BOCIUTAHHUSL.

[Iporpamma 1o wuH(OpMaTUKe MAET MPEACTAaBIEHUE O ULEIAX, oOuel
CTpaTeruu OOy4Y€HHUs, BOCHUTAHUS U Pa3BUTHUA OOyYAIOUIUXCS CpeACcTBaMU
uHpOpMaTUKU Ha 0a30BOM YpPOBHE, YCTaHABJIMBACT 00S3aTeNbHOE IMPEAMETHOE
coJiep>KaHue, MPeayCMaTPUBACT €ro CTPYKTYPHUPOBAHUE 110 pa3jiesiaM U TEMaM.

[Iporpamma o nH(GpOPMATHUKE OTIPEEISIET KOJIMUYSCTBEHHBIC U KaUeCTBCHHBIC
XapaKTEPUCTUKU y4eOHOIro MaTepuaia Jiyisi KaKJ0ro rojja U3y4eHusi, B TOM YUCJIe
JUISL COJEP’KAaTEeNbHOTO HAIOJIHEHMSI PA3HOr0 BHJIa KOHTPOJA (TIPOMEKYTOUYHOMN
aTTecTaluu oOyJaromuxcs, BCEPOCCUNUCKUX MIPOBEPOUHBIX pabor,
rOCy/IapCTBEHHON UTOTOBOM aTTECTAIMN).

[Iporpamma 10 wuH(MOpPMATHUKE SBISICTCS OCHOBOW [IJIT  COCTABJICHUS
aBTOPCKUX YUEOHBIX MPOrpaMM, TEMATUUECKOTO INIAHUPOBAHUS Kypca YUUTEIIEM.

[ensmMu wu3yyeHuss uHGOPMATUKA HA YpPOBHE OCHOBHOTO  OOIIETO
0Opa30BaHMUS SIBISIIOTCS:

¢dbopMUpOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHUA HAayKU HHPOPMATHUKH, TOCTHKEHHSIM HAYYHO-TEXHUYECKOTO
nporpecca U OOIECTBEHHOW MPAKTUKH, 3a CUET Pa3BUTHUS MPEACTABICHHUN 00
uH(OpMAIIMU KaK O Ba)XHEHIIIEM CTPATETHYECKOM PEeCcypce pa3BUTHUS JIMYHOCTH,
roCcy/apcTBa, OOIIECTBA, TOHUMAHUS pOJM HHPOPMAIMOHHBIX MPOLIECCOB,
WH()OPMAITMOHHBIX PECypcoB W HMH(GOPMAIMOHHBIX TEXHOJOTUA B YCIOBUAX
udpoBoil TpaHchopMan MHOTHX chep KU3HU COBPEMEHHOTO 00I11eCTBA;

o0OecrieyeHne YCJIOBHM, CIOCOOCTBYIOIIMX Pa3BUTHIO aAJTOPUTMHUYECKOTO
MBIIUICHUSI KaK HEOOXOIMMOTO YCJIOBHS MPO(ECCHOHATHHON ACSITENbHOCTH B
COBpEMEHHOM HH()OPMAIIMOHHOM OOIIECTBE, MPEANOIAraoIero CIocoOHOCTh
oOyuaromerocsi pa3OuBaTh CIOXKHBIE 3a7aud Ha OoJjiee MPOCThIE MOA33AAuH,
CpaBHUBATh HOBBIE 33]1a4M C 3aJja4aMU, PEIIEHHBIMUA paHee, ONPECIISATh IIaru JJist
JIOCTHKEHUSI pe3yJibTaTa U Tak Jajee;

dbopMHpOBaHNE W Pa3BUTHE KOMIICTCHIIMA OOYyJalOIMMUXCI B O0JacTH
WCITIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA, B TOM YHCIIC
3HaHWM, YMEHMM M HaBBIKOB paboThl ¢ uHOOpMaIued, NporpaMMHUpPOBAHMUS,
KOMMYHUKAIIUM B COBPEMEHHBIX IHM(POBBIX CpeflaX B YCIOBHUIX 00OeCTeueHUs
nH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH O0YYArOIIEeTOCs;

BOCITUTAHHE OTBETCTBEHHOTO W M30UPATEIHHOTO OTHOIICHUS K HH(pOpMaIuu
C Y4ETOM MPABOBBIX M ATHYCCKUX aCHEKTOB €€ PaCIPOCTPAHCHUS, CTPEMJICHUS K
MPOJIOJDKEHUIO 00pa3oBaHus B 00JlacTU WH(DOPMAIMOHHBIX TEXHOJOTUHA U



CO3UJIATENbHON JEATEIbHOCTH C TNPUMEHEHUEM CpEeACTB HH(POPMAIMOHHBIX
TEXHOJIOTUH.

Nudpopmatrka B OCHOBHOM 0OLIEM 00pa30BaHUU OTPAXKAET:

CYLIIHOCTh HMH(OPMATHKM KaK HAyYHOM JHUCHUUIUIMHBI, HW3y4Yarollen
3aKOHOMEPHOCTH MPOTEKAHMs U BO3MOXHOCTH aBTOMATHU3aINH WH()OPMAIIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM  NpUMEHEHUsT UH(POPMATUKHU, TPEKIE  BCEro
UHGOPMaIIMOHHBIEC TEXHOJIOTUH, YIIPABJICHHUE U COIIMATBHYIO Cepy;

MEXIUCUUIUIMHAPHBIA ~ Xapakrep HMH(POPMATUKM M HMH(OPMALMOHHOU
JESATEIBHOCTH.

N3yuenne wHGOpPMATUKH  OKa3blBa€T CYUIECTBEHHOE  BIMSIHHE  Ha
dbopMupOBaHHE MHUPOBO33PEHUS OOYYAIOIIErOCsa, €ro >KU3HEHHYIO MO3UIHIO,
3aKJIaJbIBAET  OCHOBbl ~ TMOHMMAaHUS  NPUHLMIOB  (QYHKIMOHUPOBAHUA U
UCIOJIb30BaHUsl MH(POPMALMOHHBIX TEXHOJIOTUH KaK HEOOXOIMMOT0 HHCTPYMEHTA
NPAaKTUYECKH JII00OM NeATEeIbHOCTH W OJHOIO U3 Hauboliee 3HAYUMBIX
TEXHOJIOTUYECKUX  JOCTWKEHUM  COBPEMEHHOM  IUBWIM3auuMh.  MHorue
peIMETHBIEC 3HAHUA U CIIOCOOBI IEITETbHOCTH, OCBOEHHBIE 00YUAIOIIUMHUCS TTPU
U3y4eHUU MH(OPMATUKH, HAXOAT IPUMEHEHUE KaK B paMKax 00pa30BaTeIbHOrO
npolecca INpU M3YyYEHUU JApPYTUX MpEeAMETHbIX O0O0JacTe, Tak M B HHBIX
KU3HEHHBIX CHUTYaIUsIX, CTAHOBATCA 3HAYUMBIMU JJi1 (OPMHUPOBAHMS KAueCTB
JUYHOCTH, TO €CTh OpPUEHTHUPOBAaHb Ha (OPMUPOBAHHME METANPEIMETHBIX U
JMYHOCTHBIX PE3YJIbTaTOB O0yUYEHUSI.

OcHoBHbI€ 337aun yueOHoro npeamera «MHpopmaTika» — chopMUpoBaTh y
oOyyJarommxcsi:

NOHMMAaHHUE TMPHUHIUIIOB YCTPONCTBA M (PYHKIIMOHUPOBAHMUS OOBEKTOB
U(pPOBOr0 OKPYKEHUSI, TPEACTaBICHUS 00 UCTOPUH U TEHICHIUSAX Pa3BUTHUSA
MH(GOPMaTUKHU Neproa HUPPoBOM TpaHCPOPMALIUU COBPEMEHHOTO OOILIECTBA;

3HAHUS, YMEHHSI U HaBBIKM 'PAaMOTHOM IMOCTAaHOBKU 3aJa4, BOSHUKAIOIIUX B
NPAKTHYECKON NEATEeIBbHOCTH, IUISl UX PEHICHHs C TOMOIIbI0 HH()OPMAIIMOHHBIX
TEXHOJOTHI, YMEHHS] W HaBBIKM (DOPMAIM30BAHHOTO OMUCAHUS TOCTaBICHHBIX
3a7ad4;

0a3oBble 3HaHUS 00 HMH()OPMALMOHHOM MOJEIUPOBAHUHU, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICITUPOBAHUH;

3HaHWE OCHOBHBIX ANTOPUTMHUYECKUX CTPYKTYpP M yYMEHHE NPHUMEHSATH ITH
3HAHUS I TIOCTPOEHHUS AJITOPUTMOB PEIICHUs 3a7a4 MO0 WX MaTeMaTHYEeCKHM
MOJIETISIM;

YMEHHMSI M HaBBIKM COCTAaBJICHHUS MPOCTHIX MMPOTrPaMM IO HOCTPOCHHOMY
AJITCOPUTMY Ha OJTHOM U3 SI3bIKOB MPOTrPaMMHUPOBAHUS BEICOKOT'O YPOBHS;



YMEHHsI ¥ HaBbIKM 3(P(EKTUBHOTO HCIIOJIB30BAHUS OCHOBHBIX THIIOB
INPUKJIATHBIX TpOrpamMM (MPUIOKEHHI) 0011ero Ha3HaueHHsI U MH()OPMALIMOHHBIX
CUCTEM JUIsl PEIICHUS C UX MTOMOIIBIO MPAKTUYECKUX 33]1a4, BlIaZieHHe 0a30BbIMU
HOpMaMHM HMH(OPMAIIMOHHOW STHUKM M TpaBa, OCHOBAMHU HH(MOPMAIIMOHHON
0e30macHOCTH;

YMEHHE T'PaMOTHO HHTEPIPETUPOBATh PE3YJIbTAaThl PELICHUS MPAKTUYECKUX
3aJa4 C TOMOIbI0 WH(GOPMALMOHHBIX TEXHOJOTMM, MPUMEHSATh MOJIy4YeHHbIE
PE3yNbTaThl B MPAKTUYECKON e TEIHHOCTH.

Ilenn u 3agaum uU3ydeHUs MHPOPMATUKM HA YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUsl ONPENENSAIOT CTPYKTYpPY OCHOBHOTO COJAEp)KaHUS — y4eOHOTro
npeaMeTa B BUAC CIACAYIONNX YeThIPEX TEMATHUECKUX Pa3/IeIoB:

U poBasi FPaMOTHOCTb;

TEOPETUYECKIE OCHOBBI HH(OPMATHKH;

aJITOPUTMBI U IPOTPAMMHPOBAHUE;

UH(GOPMALIMOHHBIEC TEXHOJIOTHH.

Ha u3yuenue undopmartuku Ha 06a3oBoM ypoBHe oTBoautcsa 102 wgaca: B 7
kiacce — 34 gaca (1 gac B Henenio), B 8 kitacce — 34 vaca (1 gac B Heneno), B 9
kiacce — 34 gaca (1 yac B Hezelo).



COAEPKXAHUE OBYYEHUA
7 KIIACC

Hu¢pposas rpaMOTHOCTH

KoMmnbrorep — yHuBepcajabHoe YCTPOMCTBO 00pa0OTKHU JAHHBIX

KoMmbioTep — yHHUBEpCATbHOE BBIUHUCIUTEIBHOE YCTPOMCTBO, padoTaroliee
no nporpamme. TUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHbBIE
KOMIIBIOTEPHI, CYIIEPKOMIbIOTEPbI. MOOUIIbHBIE YCTPOICTBA.

OcCHOBHBIE KOMIIOHEHTHl KOMIIBIOTEpAa W UX Ha3HaueHue. IIporeccop.
OnepatuBHasi W [JOJTOBPEMEHHAs IMaMATh. YCTPOMCTBA BBOJAA U BBIBOJA.
CeHCOpHBIN BBOJI, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpEJCTBA OHMOMETPUUYECKOMN
ayTeHTU(UKALIHH.

Hctopusi pa3BUTHS KOMIIBIOTEPOB M  IPOrPaMMHOTO  OOECIEUEHHUS.
[Toxonenuss komnproTepoB. COBpEMEHHBIE TEHIECHLUWHU PAa3BUTHSI KOMIIBIOTEPOB.
CynepKoOMIbIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[lepconanbHblii kKOMIIBIOTEP. IIpoLeccop M ero XxapakTEpUCTHKU (TaKTOBas
4acToTa, pa3psaHocTb). OmneparuBHas namATh. JlodroBpeMeHHas NaMSThb.
VYerpoiictBa BBoa UM BbIBOAA. OO0BEM XpaHUMBIX JAHHBIX (OMEpaTHBHAS MAMSTh
KOMITBIOTEPA, KECTKUM U TBEPOTEIIbHBIN AUCK, TOCTOSHHAS MaMsITh cMapThoHa)

Y CKOPOCTb JOCTYyNAa JJISl pa3INYHbIX BUJAOB HOCUTENEH.

TexHuka 6€30MaCHOCTH U MpaBuiia pabOThl HA KOMIBIOTEPE.

IIporpammbl U JaHHbIE

[Iporpammuoe obOecniedyeHue KommbloTepa. [lpukinagHoe mporpaMMHOe
obecrieueHue. Cucremnoe IIPOrpaMMHOE obecrnieueHue. Cucremsl
nporpammupoBanusi. [IpaBoBasi oxpaHa mporpamMM W JaHHbIX. becruiatHele u
yCIOBHO-0€cIuIaTHbIE mporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 0OecTieYeHHE.

@aitnel ¥ manku (katanoru). [IpuHIUIIEI MOCTPOCHUS (PAHIOBBIX CHCTEM.
[lonnoe ums aitna (manku). Ilyte k ¢aitmy (manke). Pabora ¢ daitnamu u
KaTaJloTaMM CpPEACTBAMU ONEPALMOHHOM CHUCTEMBI: CO3JaHHME, KOIHWPOBAHUE,
nepeMeIeHue, MePeMMEHOBAHNE U YAAICHHE (PailioB U Marok (KaTajioroB). TUIIBI
¢aiinos. CpoiicTBa (¢aiinoB. XapaKkTepHble pa3Mmepbl (aioB pa3IUYHBIX THUIIOB
(cTpaHMIa TEKCTa, 3JEKTPOHHAs KHUTra, (hoTorpadusi, 3anuch MECHHU, BUICOKIIUII,
MOJIHOMETPpaXXHbIA (uibM). ApxuBarusi JaHHbIX. VICMOIB30BaHHE MPOTPAMM-
apxuBaropoB. DaiinoBelit MeHekep. [louck (aiinoB cpencTBaMu oneparuoHHOMN
CUCTEMBI.

KoMmbroTepHble BUPYCBHl U JIPYyTU€ BPEAOHOCHBIE MporpaMmsbl. [Iporpammbi
JUISL 3aLUTHI OT BUPYCOB.

KomnbrotepHbie ceTn



O0benunenre kKommbloTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanwuiia, BeO-
caiit. Ctpyktypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBwie cucrembl. [lonck
uHbOpMallMi TO KIIOYEBBIM CJOBaM W 1O H300paxeHuto. JlocToBepHOCTH
uH(popmanuu, noydeHHou u3 Murepuera.

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAITUH.

CereBoii ATHKET, 0a30BbIe HOPMBI MH(DOPMAIMOHHOW STUKH MU TIpaBa MIpH
pabote B MutepHete. CtpaTeruu 6e3omacHoro nosenexus B utepuere.

Teopernyeckue 0CHOBbI HHPOPMATUKH

Nudpopmanus 1 uHGOPMALMOHHBbIE MPOLECCHI

Nudopmarus — 0THO U3 OCHOBHBIX MOHATUI COBPEMEHHOUN HAyKH.

WNudopmanivs kak cBeA€HU, TPEeIHA3HAYCHHBIE JJI1 BOCIPUATHS YEIIOBEKOM,
U uHbopManMsg Kak JlaHHble, KOTOpble MOTYT ObITb  00paboTaHBI
aBTOMATHU3UPOBAHHON CUCTEMOM.

JIuckpeTHOCTh TaHHBIX. BO3MOKHOCTH ONMCaHUs HEPEPBIBHBIX 00BEKTOB U
IPOLIECCOB C MOMOUIBIO JUCKPETHBIX JaHHBIX.

NupopmalinoHHbIe MPOLECChl — TMPOILECCH], CBS3aHHBIE C XpPaHEHUEM,
peoOpa3oBaHUEM U Mepeaveil TaHHbIX.

IIpeacraBiaenne uapopmanuu

CumBois. AndaBur. MomHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBenHble U popmanibHbIe S3bIKH. ATI(ABUT TEKCTOB HA PYCCKOM
s3pike.  JIBowuHbId  andaBur. KommuecTBO BCEBO3MOXKHBIX CJIOB  (KOIIOBBIX
KOMOMHAIMK) (HUKCUPOBAHHOM JJIMHBI B ABOMYHOM andaBute. [IpeoOpazoBanue
aroboro andasuTta K JBOMYHOMY. KOJIMYECTBO pPA3IMUYHBIX CIOB (PUKCUPOBAHHOM
JUTMHBI B ali(haBUTE OMpPEACIEHHON MOIIHOCTH.

KoaupoBanue cuMBOJOB OJHOTO aiiaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
npyrom andasuTe, KOJoBas Ta0IHIIA, JEKOIUPOBAHHUE.

JBouuHblii kox. IlpencraBieHue AaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JIBOMYHOM aJihaBUTE.

NudpopmannonHsiii 00bEM NaHHBIX. bUT — MHHMManpHas eIUHUIA
KoMnuecTBa WHGOPMAlMKM — JIBOMYHBIA pa3pan. EnuHunel  u3mMepeHus
uHbOpMalMoOHHOTO 00bEMA TaHHBIX. but, OalT, KunobaiiT, MerabanT, rurabamnT.

CkopocTb nepesaun JaHHbIX. EqUHUIBI CKOPOCTH Mepeaaun JaHHbIX.

KonupoBanne TekcTtoB. PaBHOMepHbli koa. HepaBHOMEpHbId — KOZ.
Komuposka ASCII. BocemubutHble komupoBku. IloHsiTHE 0 KOIUpPOBKAax
UNICODE. JlekogmpoBanue cOOOIIEHUI € HCTHOJIH30BAHUEM PABHOMEPHOTO H
HepaBHOMEpPHOTO Koaa. MHpopMannoHHbIil 00bEM TEKCTA.

Hckaxxennue nHGpoOpMaIuu npu nepeaaye.

OO6mee mpeacTraBieHre O MUGPOBOM MPEACTABICHUN ayJUOBU3YAIbHBIX M
JPYTUX HETPEPHIBHBIX JAaHHBIX.



KoaupoBanue uBera. llsetoBbie wmogenu. Mogens RGB. I'myOGuna
Koauposanus. Ilanutpa.

PactpoBoe u BekTOopHOE mpesacTaBieHue u3oOpaxkeHuid. ITukcenb. OrneHka
nH(pOpMAITMOHHOTO 00bEMA IpadUUECKUX TaHHBIX ISl PACTPOBOTO U300paKEHUS.

Konuposanue 3Byka. PazpsaHocts 1 yactora 3anucu. KoinuectBo kaHamoB
3aIMCH.

OneHka KOJIMYECTBEHHBIX I1ApaMETPOB, CBS3aHHBIX C IPEACTaBICHUEM MU
XpaHEHHEM 3BYKOBBIX (haiijIoB.

NHpopmanuoHHbIE TEXHOJIOTHH

TexkcTOoBbIE JOKYMEHTHI

TexcToBBIE HOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIla, ab3arl,
CTpOKa, CJIOBO, CUMBOJI).

TeKkCTOBBIM TPOLECCOP — HWHCTPYMEHT CO3JaHUs, PEOAKTUPOBAaHUA W
dbopmarupoBanust TekctoB. [IpaBuna Habopa Tekcra. PemaktupoBaHue TEKCTA.
CpoiictBa cumBosioB. lpudt. Tunsl mpudtos (pyOsneHble, C 3aceyKkaMmu,
MoHopuHHBIE). [lomyx)upHoe u KypcuBHoe HauepTanue. CBoMCTBa a03alleB:
rpaHullbl, ab3alHBIA OTCTYI, MHTEpPBaj, BbIpaBHUBaHHUeE. [lapameTpsl CTpaHUIIBI.
CruneBoe ¢hopMaTrupoBaHUE.

CrpykTypupoBaHue HHGPOPMAIMK C TOMOIIBIO CIOUCKOB U  TaOJMII.
MHuoroypoBHeBble cicKu. JJoOaBneHue TabauI] B TEKCTOBBIE IOKYMEHTHI.

BcraBka n300pakeHuil B TEKCTOBbIE JOKYMEHThI. OO0TekaHUE H300pa>keHUi
TEKCTOM. BKiIoYeHHe B TEKCTOBBIM JOKYMEHT Auarpamm, (GpopMmyi, HyMepaiuu
CTPaHMII, KOJIOHTUTYJIOB, CCBIJIOK Y APYTUX JIEMEHTOB.

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010coBOM BBOJ TEKCTA.
Onrtuueckoe pacrno3HaBaHue TekcTa. KommbroTepHbll mepeBoi. lMcmosib3oBaHue
cepBucoB MuTepreTa 1151 00pabOTKH TEKCTa.

Komnbrorepnas rpaguka

3HaKOMCTBO C TpaduUYeCKUMHU peJakTopaMu. PacTpoBble  PHCYHKH.
Hcnonp3oBanue rpadudecKux MPUMHUTHBOB.

Omneparuu penakTHpoBaHus rpaduIecKux 00BEKTOB, B TOM YHCIIC TU(PPOBBIX
dororpaduii: u3MeHeHHEe pasMmepa, oOpe3ka, MOBOPOT, OTpakeHue, padoTa C
obnactaMu (BBIIEICHHE, KOMUPOBAHUE, 3aJUMBKA LIBETOM), KOPPEKLMs LBETa,
SPKOCTU U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CPEIICTBAMHM TEKCTOBOIO MPOLECCOpa WU JAPYTHX Oporpamm (MpUIIOKEHHN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTuMeIuiiHbIe NPe3eHTAlNH

[ToaroroBka My nbTUMEANIHBIX TTpe3eHTanuii. Cnaiin. JlobaBiaeHue Ha ciiaii
TeKCcTa 1 n300pakeHuit. Pabota ¢ HECKOTBLKIMU CITaliTaMH.



JloGaBinenne Ha  ciaiil = ayAMOBHU3YyaJbHBIX  JIaHHBIX.  AHUMAIMS.
['unepccpuiky.

8 KVIACC

Teopernueckne 0CHOBbI MHPOPMATHKH

CucreMbl CHHUCICHUS

Hemno3unMoHHble W TMO3UIMOHHBIE CHUCTEMbl CUUCIEHHUS. AJ(aBur.
OcnoBanue. PazpépuyTast popma 3anucu uucina. [lepeBoa B 1eCATUYHYIO CUCTEMY
YHUCEJ, 3aMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrtema cunciieHus.

JIBonuHas cucteMa cuncienus. [lepeBon nensix yucen B peaenax ot 0 1o
1024 B ABOMYHYIO CHCTEMY CUHMCIEHHMS. BocbMepuyHasi cuUCTEMa CUYUCIIECHMS.
[lepeBoa uncen U3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U IECATUYHYIO CUCTEMBI
u obOparHo. lllectHannarepuunas cucrema cuucieHus. [lepeBon umcen wu3
HIECTHAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYK) U JIECITUUYHYIO
CHUCTEMBI U 00paTHO.

ApudmeTnueckre onepalry B ABOMYHON CUCTEME CUHUCIICHHUS.

JIeMEeHThI MaTeMaTH4YeCKOM JIOTUKH

Jlornueckne BbICKa3biBaHUs. Jlormueckne 3HAYEHUS  BbICKA3bIBAaHUM.
DJIEMEHTAapHbIE M COCTABHBIE BBICKA3bIBAHUS. JIOTMYECKHE OINEpaluu: «u»
(KOHBIOHKIIUS, JIOTUYECKOE YMHOXEHHE), «WIN» (IAU3BIOHKIUS, JOTHYECKOE
CIIOXKEHUE), «HEe» (Jormyeckoe orpuuanue). [I[puopuTeT JOrnyecKux Onepanui.
OnpeneneHre HICTUHHOCTH COCTABHOTO BBICKA3bIBAHMSI, €CJIM NU3BECTHBI 3HAUCHUS
MCTUHHOCTH BXOJSIIMX B HETO DJIEMEHTAapHBIX BbICKAa3bIBaHWU. Jlornueckue
BbIpakeHus. [lpaBuna 3amucu noruyeckux BbIpaxkeHui. I[locTpoenue TabuIl
MCTUHHOCTH JIOTUYECKUX BBIPAKCHUI.

Jloruueckue 371eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMITbIOTEPA.

AJITOPUTMBI M IPOTPAMMHPOBAHUE

HcnotHUTEIM U AJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[lonarne anroputma. HCHOMHUTENHW alropuTMOB. AJNTOPUTM Kak IUIaH
YIPABJICHUS UCTIOJTHUTEIEM.

CaoiictBa anroputma. CriocoObl 3amucu aiaroputMa (CJIOBECHBIM, B BHUJE
OJIOK-CXEMBI, IIpOrpaMMma).

AJITOpUTMUYECKUE KOHCTPYKUMHU. KOHCTpyKuMs «cienoBanue». JIMHEeWHbIM
anroput™.  OrpaHMYE€HHOCTb  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
PEAYCMOTPETh 3aBUCUMOCTh MOCIIEIOBATEILHOCTH BBIMNONHIEMBIX ACHCTBUN OT
HCXOJHBIX JAHHBIX.



KoHcTpykius «BeTBIEHUE»: MOJHAsA W HemnoiiHas (opmbl. BeimonHeHne u
HEBBITIOJIHEHUE YCJIOBHs (MCTUHHOCTh M JIO)KHOCTH BBICKa3bIBaHUs). [IpocTeie u
COCTaBHBIE yCJIOBUSI.

KoHCTpyKIMsl «IOBTOPEHUS»: LUKl C 3aJAHHBIM YKCIOM IOBTOPEHHM, C
YCJIOBUEM BBITIOJIHEHHUS, C IEPEMEHHOMN 1UKJIA.

Pazpabotka st popMasbHOTO HMCHOMHUTENS AJITOPUTMA, MPHUBOISIIETO K
TpeOyeMoMy pe3yibTaTy TpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C UCIIOJIb30BAaHUEM IIMKJIOB M BETBJICHUW IS
yOpaBieHus: GOopMalibHBIMU HMCHOJHUTENSIMU, TakuMHu Kak PobOort, Yepenaika,
Uepré€xxHUK. BpIIOTHEHHE  QITOPUTMOB BPYYHYKD M Ha  KOMIIBEOTEpE.
CuHTakcu4eckue u jorudeckue omuoku. OTKa3bl.

S3BIK IpOorpaMMHpOBaAHUA

A3pik mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, llkonbHbIi
AnroputMudeckuit SI3bIK).

Cuctema mnporpaMMHUpPOBAHUA: PEAAKTOP TEKCTa MPOrpaMm, TPAHCISATOP,
OTJIAYHK.

[lepemennasi: tum, umsi, 3HaueHue. Llenble, BElIECTBEHHBIE U CUMBOJIbHbBIC
MIEPEMEHHBIE.

Onepatop mnpucBauBaHusi. ApuU(METHUUECKHE BBIPAKEHHUS U TMOPSIAOK UX
BbluKclieHHs. Ornepauuy C LEJIbIMUA YHCJIAMU: LEJOYHUCIECHHOE JIEJIEHUE, OCTaTOK
OT JIEJICHMUS.

BerBnenus. CocTaBHbIE YCJIOBHUSI (3alUCh JIOTHYECKUX BBIPAXKEHUU Ha
U3y4aeMOM sI3bIKe TporpaMmupoBaHusi). HaxokleHne MUHMMyMa U MaKCHUMyMa
U3 JIBYX, TPEX WU 4YETHIpEX yucesd. PemieHrne KBaJIpaTHOrO ypPaBHEHMS, UMEKOLIETO
BEIIIECTBEHHbIC KOPHH.

HuanoroBasi oOTJajKa NOpoOrpaMM: TMOIIArOBOE BBHIMIOJHEHUE, MPOCMOTP
3HAUYCHUM BEJIMUMH, OTJIAJJOYHBIN BBIBOJ, BHIOOP TOUKH OCTAHOBA.

[ukn ¢ ycnoBuem. Anroput™ EBkimna s HaxXoXAeHHs HauOOJBIIETO
OOIIero AeNUTeNs ABYX HATypajdbHBIX 4YHcel. Pa3OmeHwe 3ammcu HATypajabHOTO
YHCJIa B MO3MIIMOHHOW CUCTEME C OCHOBAaHWEM, MEHBIIMM WK paBHbIM 10, Ha
OTJENbHBIE ITU(PHI.

[ukn ¢ nepeMeHHON. ANTOpUTMBI IMPOBEPKHU JEITUMOCTA OIAHOTO LEIOTO
yucia Ha APYyroe, NpOBEPKU HATYPaIbHOIO YMCIIA HA IPOCTOTY.

O6paboTka CUMBOJIBHBIX AaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIEC) MEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. Ilomcy€T 4YacToThl MOSBIEHHA CHUMBOJA B
cTpoke. Bctpoennbie GpyHKIUU 151 00pabOTKH CTPOK.

AHaJIU3 aJIrOpUTMOB



OmnpeneneHre BO3MOXKHBIX PE3yJlbTaTOB pabOThl aJIrOpUTMa IMPU JTAHHOM
MHO>XECTBE BXOAHBIX [aHHBIX, OIPEACIICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TaHHOMY pe3yJIbTary.

9 KJIACC

HudpoBas rpaMOTHOCTH

I'nobanbHas cetb UHTEpHET M cTpaTernu 0€30MACHOI0 MOBECHUs B Hell

['moGanbHast cers Mutepner. [P-ampeca y3nos. CereBoe XpaHEHHE JAHHBIX.
MeTopl THANBUYAIBHOTO U KOJUIEKTUBHOTO pa3MeIleHNs] HOBOW MH(OpMaIuy B
WUurtepHere. bonbiinve paHHble (MHTEPHET-IAaHHbIE, B YAaCTHOCTH JaHHbBIC
COLIMAJIBHBIX CETEM).

[Tonsitue 00 wMHGOPMAITMOHHONW OE30MAaCHOCTH. YTPO3bl WH(OOPMAITMOHHOM
Oe3omacHOCTH TIpU paboTe B MIOOATHHOM CETH M METOJbI MPOTHUBOJCUCTBUS WM.
[IpaBuna Oe3omacHoW ayTeHTU(UKAIMU. 3alUTa JHYHOH WHPOpMAIUA B
HNurepnere. be3omacHbie crpareruu nosencHus B HMHurepHere. IlpenynpexneHue
BOBJICUCHUS] B JIECTPYKTUBHBIE M KPUMHUHAIbHbIE (DOPMBI CETEBOM aKTUBHOCTU
(xubepOyIUIMHT, PUILKHT U IpyTrue GOopmbl).

Pabora B MH(OPMALMOHHOM NPOCTPAHCTBE

Bune! nestenbHocty B UHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHHUKAIMOHHBIE
cepBUCHI (ToUTOBas Ciyk0a, BUACO-KOH(EPEHII-CBSI3b U APYTHE), CIPaBOYHbBIC
CIY>KObl (KapThl, paclucaHuss W JApPYyrue), TOMCKOBBIC CIYXObI, CITy>KObI
OOHOBJIGHHS TpOrpaMMHOro olecriedeHuss W Jpyrue ciayxObl. CepBHCHI
rocyAapcTBEHHBIX ycayr. OOnaunble XpaHUIuIa JaHHBIX. CpeicTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (oHIalH-0duckl). [IporpaMmmHoe odecrieueHre Kak BeO-
CEpBHC: OHJIAHHOBBIE TEKCTOBBIE M TpadUUECKUE PENaKTOpbl, Cpellbl pa3paboTKu
IPOTPaMM.

TeopeTuueckne ocHOBbI HMHPOPMATHKH

MopenupoBaHue Kak MeTO/X NO3HAHUA

Monens. 3anauu, peniaeMble ¢ MOMOIIBI0 MoAenupoBanus. Knaccupukannu
Mozeneld.  MarepuanbHbie  (HaTypHble) W MHGOPMAIIMOHHBIE  MOJECIIH.
HenpeppiBHble M auckpeTHele Moaenu. MmurtanmonHele wmognenu. KMrpossie
monenu. OreHka aJeKBaTHOCTH MOJEIH MOACIUPYEMOMY OOBEKTYy M LEISIM
MOJIEJTUPOBAHUSI.

Tabnuunbie mogenu. Tabnauma kak npecTaBIeHUe OTHOLICHHUS.

ba3sl mansHbix. OTOOp B TabiulEe CTPOK, YIOBJIETBOPSAIOIIMUX 3aJaHHOMY
YCIJIOBHIO.

I'pad. Bepmmna, pedpo, nytb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadrl. Jlnmuna (Bec) pebpa. BecoBas matpuma rpada. JlniuHa myTH MExmy
BepmmHamu rpada. Ilouck onrumanbHoro mytud B rpade. HauanmbHas BepuimHa



(MCTOYHUK) U KOHEYHAs BEpIINHA (CTOK) B OpUEHTUPOBaHHOM rpade. Beruncnenue
KOJIMYECTBA MYTEH B HAMPABICHHOM allUKJINYECKOM rpade.

Hepeso. Kopens, Bepmmna (y3ein), auct, pedpo (xyra) nepeBa. Boicora
nepesa. IlognepeBo. Ilpumepsl ucnonb3oBanus jaepeBbeB. [lepebop BapuaHTOB ¢
MOMOIIIBIO JIEPEBa.

[ToHsTHEe MaTeMaTHYeCKOM MOJCIM. 3ajadyd, peliaeMble C IMOMOIIbIO
MaTEeMaTU4YeCKOro (KOMITIOTEPHOTO0) MOJEHpoBanus. OTInYre MaTEMaTHIECKON
MOJIENIM OT HATypHOW MOJEIM M OT CJIOBECHOrO (JIUTEPaTypHOIO) OMHCAHUS
00BEKTA.

OTanbel KOMIBIOTEPHOTO MOJEIUPOBAHUA: IOCTAHOBKA 3aJa4yH, MOCTPOCHHUE
MAaTEMATUYECKON MOJENH, IPOrPaMMHAasl peIn3alus, TECTUPOBAHUE, TIPOBEACHUE
KOMITBIOTEPHOT'0 SKCIIEPUMEHTA, AHAJIU3 €TI0 PE3yJIbTaTOB, YTOUHEHUE MOJICIIH.

AJITOPUTMBI M IPOrPAMMHPOBAHHUE

Pa3paforka aaropuTMoB M IporpamMm

Pazouenue 3amaun Ha noazanadn. CocTaBiICHUE AJITOPUTMOB U IIPOTPAMM C
WCIIOJIb30BAaHUEM BETBIICHUW, LUKIOB M BCIIOMOTATENIbHBIX AJTOPUTMOB IS
YOpaBJICHUS HCTOJHUTENEM PoOOT Wiu APYyruMU HCTHOJHUTENSAMHU, TAKUMU Kak
Yepenamika, YepTEKHUK U IPYTUMU.

Tabnuunble BenmuuuHbl (MaccuBbl). OmpHOMEpHBIE MaccuBbl. CocTaBiieHHE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIINX TUIIOBBIC AITOPUTMBI 00PaOOTKH OTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OAHOM W3 S3bIKOB TporpammupoBanus (Python, C++,
[Tackansb, Java, C#, llIkoapHbBIH ANTOPUTMUYECKHUIN SI3BIK): 3aII0JITHEHUE YUCIIOBOTO
MacCuBa CIyYalHbIMU YHCIIaMH, B COOTBETCTBUHU C (PopMysioN wiM myTéM BBOJA
YuCes, HaXOXKIECHUE CYMMbI 3JIEMEHTOB MAacCUBA, JIMHEWHBIM IMOWUCK 33JaHHOTO
3HAQYEHHs] B MAacCCHUBE, IIOJCYET DIEMEHTOB MAaCCHBA, YAOBJICTBOPSIOMINX
3aIaHHOMY YCJIOBUIO, HaXOXJEHHE MHUHUMAJIBHOTO (MaKCHUMaJbHOTO) 3JIEMEHTa
MaccuBa. COpTUpOBKA MacCHBa.

OOpaboTKka TOTOKAa JAHHBIX: BBIYUCICHHE KOJMWYECTBA, CYMMBbI, CPEIHETO
apu(PMETHICCKOTO, MHHHUMAIBPHOTO W MAaKCHMAJBbHOTO 3HAYCHUS DSJIEMCHTOB
MOCJIEIOBATEILHOCTH, YIOBJIETBOPSIOIINX 38 JAHHOMY YCJIOBHIO.

YupasJieHue

VYmpasnenue. Curnan. OOpaTtHas cBsa3b. [loyueHne curuanoB oT HU(PPOBHIX
JATYMKOB (KacaHus, pACCTOSHMs, CBETa, 3ByKa U jpyroro). Ilpumepsi
UCIOJB30BaHUS  MOPUHIMIIA OOpaTHOM CBSI3U B CHUCTEMax  yMOpaBJICHUSA
TEXHUYECKUMH yCTPOMCTBAMH C TMOMONIBIO JAaT4UKOB, B TOM UYHCJIE B
POOOTOTEXHUKE.

[Tpumepsl pOOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIpaBJICHUS JBUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapO4Has JIMHUS aBTO3aBOJA, ABTOMATHU3MPOBAHHOE



yIpaBJICHUE OTOTUICHHEM JIOMa, aBTOHOMHAsI CUCTEMA yIPABIICHUS TPAHCIIOPTHBHIM
CPEIICTBOM U JPYTHE CUCTEMBI).

HNHpopManuoHHBIE TEXHOJIOTHH

JJIeKTPOHHBIE TA0JULIbI

[TonsaTre 00 3IEKTPOHHBIX TabiuIax. TUTIBI JAHHBIX B SUCUKaX DJIEKTPOHHOM
Tabnuipl. PegaktupoBanue u QopmarupoBanue Tabnuil. BerpoeHHble (yHKIIMH
JUIST TIONCKAa MaKCUMyMa, MHHHUMYMa, CYMMbl W CpEeAHEro apudMeTHyecKoro.
CopTtupoBKa JaHHBIX B BBIJICICHHOM jJuamnazoHe. I[loctpoeHme muarpamm
(rucrorpamMmma, Kpyromas JuarpamMma, Toud€uyHas jauarpamma). BwiObop Ttumna
JMarpaMMbl.

[IpeoOpazoBanne (opmyn npu KomupoBaHud. OTHOCUTENIbHAS, aOCOIOTHAs
U CMEIlIaHHas aJpecarusl.

VYciaoBHBIE BBIYMCICHUST B DJEKTPOHHBIX Tabnuuax. CymMupoBaHUE U
noACYET 3HAUYCHWH, OTBEUAIOIIMX 3aJaHHOMY YycioBuUio. OO0paboTka OONBIIMX
HAaO0OpOB JaHHBIX. YHNCIIEHHOE MOJICTUPOBAHKE B DJIEKTPOHHBIX TAOJIHIIAX.

NudopmManMOHHBbIC TEXHOJIOTHH B COBPEMEHHOM 00111eCTBe

Ponb nHGOpMAITMOHHBIX TEXHOJIOTUHN B PA3BUTHH SKOHOMUKH MHUPA, CTPAHBI,
peruona. OTKpbIThIE 00pa30BaTENIbHBIE PECYPCHI.

[Ipodeccun, cBsizanubie ¢ UHGOPMATUKON U UHDOPMAITMOHHBIMU TEXHOJIOTHUSMHU:
BeO-IM3aifHep, MPOrPaMMHUCT, pa3pabOTYUK  MOOWMIBHBIX  MPHIOKCHHH,
TECTUPOBIIHMK, APXUTEKTOP MPOTPAMMHOTO OOECIICUCHHS], CIEIUATUCT TIO0
aHaJIM3y JIaHHbBIX, CHCTEMHbBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHP®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA30OBAHUA

N3yuenne wuHbOpMATHKM Ha YPOBHE OCHOBHOTO o00IIero o0Opa3oBaHUs
HAIpaBJICHO Ha JOCTIKEHHE OOYyYaroNUMUCS JUYHOCTHBIX, METANpPEJAMETHBIX H
MPEIMETHBIX PE3YyJIbTaTOB OCBOEHUS COJIEpKaHUSI yueOHOTO IIPeIMETA.
JINUYHOCTHBIE PE3YJIBTATDHI

JIM4HOCTHBIE pe3yJIbTaThl HMMEIOT HANpaBICHHOCTh Ha pEIICHHE 3aaad
BOCIHUTAHUSA, Pa3BUTHS U COLMATU3ALMU OOYYAIOUIMXCA CPEACTBAMHU Y4eOHOTO
peaMeTa.

B pesynpraTte u3ydeHus HHPOPMATHKKM HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIEAYIONINE JTUYHOCTHBIE
pe3yNbTaThl B YaCTH:

1) naTpMOTHYECKOr0 BOCTIUTAHMS:

IIEHHOCTHOE OTHONIIEHUE K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HAcCIlIe[IMI0, MMOHUMAaHWE 3HAauyeHUs WMH(DOpPMATUKH KaK HAyKWd B >KU3HU
COBPEMEHHOT0 O0O0IleCcTBa, BIIaJIECHUE AOCTOBEPHON HHQOpMalUel O MepeoBBIX
MUPOBBIX W OTEYECTBEHHBIX JOCTI)KCHHUSIX B 00JacTh WHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
udpoBoil TpaHchopMalK COBPEMEHHOTO OOIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OpHUEHTAIIMsI HA MOPaJIbHbIE LIEHHOCTU U HOPMBI B CUTYAIIUSX HPABCTBEHHOTO
BbIOOpPA, TOTOBHOCTH OLICHUBATH CBOE MOBE/ICHUE U MOCTYIIKH, & TAKXKE MOBECHUE
Y TIOCTYIKH IPYTUX JIFOACH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMUSI TMOCHEACTBUM TIOCTYIKOB, aKTHBHOE HEMPUSTHE aCOIUaIbHBIX
MOCTYIIKOB, B TOM umciie B IHTepHeETE;

3) rpakaaHCKOT0 BOCIIMTAHMS:

MPEJCTAaBICHHE O COIMAIbHBIX HOpPMax MW MpaBUiIaX MEXKIUYHOCTHBIX
OTHOIIEHWHA B KOJUIGKTUBE, B TOM WYHCIE B COIMAIBHBIX COOOIIECTBAX,
coOmtoieHHe TpaBuil 0€30MaCHOCTHM, B TOM 4YHCIIE HAaBBIKOB 0€30IacHOIo
NOBEJICHUS B HWHTEPHET-CPENe, TOTOBHOCTb K pa3HOOOpa3HONl COBMECTHOM
JIEATEIbHOCTH TP BBINOJHEHUU Y4E€OHBIX, MO3HABATEIBHBIX 3aJ1a4, CO3JaHUU
Y4EOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIU B
pouecce 3T0i y4eOHOH 1eATeNbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJACHUE U
MOCTYNKH CBOMX TOBAPHUILEW C TMO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHHUS MOCIIEICTBUH ITOCTYIIKOB;

4) HeHHOCTeH HAYYHOTI'0 ITO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUECKUX TMpEACTaBIeHU 00 uHpopMaiuuy,
uHOOPMAITMOHHBIX npoieccax u nH()OpPMAITMOHHBIX TE€XHOJIOTHUSX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKHM U OOIIECTBEHHOMN
IPAKTUKU ¥ COCTABJISIONINX 0a30BYI0 OCHOBY ISl IOHUMAaHUSI CYIIHOCTH HAyYHOU
KapTUHBI MUPA;

UHTEpEeC K OOYYEHHI0O M MO3HAHMIO, JH0OO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, OCO3HAHHOMY BBIOOPY HANpPABIECHHOCTH H
ypOBHs1 00y4€HHUs B JalbHEHUIIEM;

OBJIAJICHHE OCHOBHBIMH HABBIKAMHM HCCIIEJOBATEIBCKON J€ATEIbHOCTH,
YCTaHOBKAa HA OCMBICIICHUE OIbITa, HAOIIOJEHUN, MOCTYNKOB W CTPEMJICHUE
COBEpLICHCTBOBATh IIyTH JOCTHXKEHUS WHIAUBUAYAJIBHOIO M KOJUIEKTUBHOIO
OJ1aronoTyuus;

c(OPMUPOBAHHOCTh MH(DOPMALIMOHHOM KYJIbTYpbl, B TOM YHCIJIE€ HABBIKOB
CaMOCTOSITENIbHOM paboThl € Y4YEOHBIMH TEKCTaMHM, CIPABOYHOW JIUTEPaTypoH,
pa3HOOOpa3HBIMU CPEICTBAMU HH(MOPMAILMOHHBIX TEXHOJIOTMH, a TaKK€ YMEHUs
CaMOCTOSITENIEHO OIPENEIATh LIEJIU CBOETO 00YUYEHMsI, CTABUTh U (POPMYJINPOBATH
Uit ceOsl HOBBbIE 3ajauM B yu€Oe W MO3HABaTENbHOM JESTENbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEU MO3HABATENBHOMN JAEATEIBHOCTH;

S) popmupoBaHus KyAbTYpPbl 310POBbi:

OCO3HAHHE IIEHHOCTU JKU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO, YCTAHOBKA Ha 3JI0pPOBBIM 00pa3 *W3HU, B TOM 4YMCIE M 3a CUET
OCBOGHHUSI U cOOMo/eHusl TpeOoBaHUN OE30MacHON JKCIUTyaTalil CpEICTB
UH(GOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIMTAHUSA

UHTEpEC K MPaKTUYECKOMY H3y4deHHI0 mpodeccuili u Tpyna B cdepax
po(heCcCUOHATIBHOM JESITEIbHOCTH, CBSI3aHHBIX C UH(OPMATUKOH,
IPOrpaMMUPOBAHUEM U HMH()OPMAIIMOHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMHU HA
JTOCTHKEHUSIX HAyKU MHPOPMATHUKU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HAaHHBIM BBIOOP M  IOCTPOCHHE WHAMBUAYAIbHOM TPACKTOPUU
oOpa3oBaHMsI W >KM3HEHHBIX IJJAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) 3K0JI0TUYe€CKOIr0 BOCIIMTAHUSA:

OCO3HaHHE TI00ATBHOIO XapakTepa SKOJIOTHYECKHX MpoOJeM M MyTel uX
pelleHrs, B TOM 4YHCIE€ C YYETOM BO3MOXXHOCTEH HWH(POPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTHI;

8) apantanuu ody4yaromerocsi K M3MEeHS IOIIUMCS YCJIOBHAM COUMATbHOM
U IPUPOJAHOM Cpeabl:

OCBOEHHE OOYYarOIIMMHCSI COLIMAJIBbHOTO OIbITa, OCHOBHBIX COIMAJIbHBIX
pOJIEH, COOTBETCTBYIOIIMX BEAYILIEH NEATEIIBHOCTH BO3pacTa, HOPM U IPABUII
OOIIECTBEHHOI' 0 IOBeIeH!Us, ()OPM COLIMATILHOM KU3HHU B TpyMax U COOOIECTBaX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYyaIbHOM MPOCTPAHCTBE.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3ybTaThl OCBOCHHSI NPOrpamMMbl MO HHPOPMATHUKE
OTpaXaloT  OBJIAJICHUE  YHHBEPCAIbHBIMA  YYEOHBIMH  JEHCTBUSIMH  —
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH, PETYIATUBHBIMHU.

Ilo3HaBaTeIbHBbIE YHHUBEPCAJIbHBIE YUeOHbIE TeHCTBUA

ba3oBble Jioruvyeckue AeiicTBUA:

yMEHUE ONpENeNsATh TMOHATHA, CO3/laBaTh OO0O0OIIEHUs, YyCTaHABIUBAThH
aHAJIOTUH, KJIacCU(UIIMPOBATH, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS W
KpUTEpUU NJis1 KJacCu(UKAIMK, YCTaHABIMBATh MPUYUHHO-CIICICTBEHHbIEC CBS3H,
CTPOUTH JIOTMYECKUE PpACCYKACHMs, JIelaThb YMO3aKIIOUEeHHsS] (MHIYKTUBHBIE,
JEAYKTUBHBIC U TI0 aHAJIOTHHN) U BBIBOJIBI;

yMEHHE CO3/1aBaTh, NPUMEHSITh W TPEOOPa3OBBIBATH 3HAKA W CUMBOJIBI,
MOJICNIA Y CXEMBI JJISl peIIeHUs YICOHBIX M MO3HABATEIBHBIX 33]1a4;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHusl yuyeOHOHM 3amaud (CpaBHUBATh
HECKOJIbKO BapHMaHTOB pELIEHUs, BbIOMpaTh HamOoJiee MOAXOMASIIUNA C Y4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejibCKue AeiCTBUS:

dbopMyIUpOBaTh BOMPOCHL, (UKCUPYIOIIHUE pPa3pblB MEXKIY peaJbHbIM H
KeIaTelIbHbIM COCTOSIHUEM CUTYallMH, 00bEKTa, 1 CAMOCTOSTEIbHO YCTaHABIIUBATh
MCKOMOE U JIAaHHOE;

OIICHUBATH HA IPUMEHUMOCTH ¥ JIOCTOBEPHOCTh HH(POPMAIIHIO, TIOTYICHHYIO
B XOJIC MCCJICIOBAHMUS;

POTHO3UPOBATh BO3MOXKHOE JIaJIbHEHIIIEE pa3BUTUE MIPOLIECCOB, COOBITUHN U
WX TOCJEACTBUS B QHAJIOTHMYHBIX WM CXOJHBIX CUTYyalUsiX, a Tak)Ke BbIJIBUTAThH
MIPEAMOI0KEHHSI 00 MX PA3BUTHHU B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

PabGora ¢ nndpopmanmeii:

BBISIBIIATE JeUIAT WHOOPMAIMHU, NAHHBIX, HEOOXOAWMBIX IJIsS PEIICHHS
MOCTaBJICHHOM 3a/1a4u;

MPUMEHSTh PA3JIUYHbIC METOJbl, MHCTPYMEHThI U 3alpOChl MPHU MOUCKE U
orOope wWH(pOpPMAIMKM WM JAaHHBIX W3 HWCTOYHUKOB C YUYETOM MPETOKEHHOMN
y4eOHOH 3a/1a4M ¥ 3aJJaHHBIX KPUTEPHUCB;

BBIOMpATh, aHAJU3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETHUPOBATH
UHOOPMAITUIO PA3IMYHBIX BUJIOB U (HOPM MPECTABICHUS;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBHYIO  (QOpMy  TIpE/ICTaBIICHUS
uHDOpPMAIIMU W WIIIOCTPUPOBATh pEIIaeMble 3aJa4l HECIOKHBIMH CXEMaMH,
JyarpaMMaMu, HHOM TpaduKoil U UX KOMOMHALIUSIMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMM TI0O KPUTEPHUSIM, MPEIOKEHHBIM
yUHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO;



3¢ (EeKTUBHO 3aIIOMUHATH U CUCTEMATHU3UPOBATh HH(POPMAIIHIO.

KoMMyHuKaTHBHBIC YHHBEpPCcaIbHbIe y4eOHbIe 1eiiCTBUSA

Oo0wenue:

COIOCTABJIATh CBOU CYXACHUS C CYKJICHUSIMU JIPYTUX YYACTHUKOB JUAJIOTA,
OOHapyKUBaTh Pa3IMUYUE U CXOACTBO MO3ULUH;

MyOJIMYHO MPEACTABIATH PE3yIbTaThl BEITOTHEHHOTO OMBITA (IKCTIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh ¢opMaT BHICTYIUICHHSI C yd4&€TOM 3adad
Npe3eHTallMd U OCOOEHHOCTEW ayJIUTOPUU M B COOTBETCTBUU C HUM COCTaBIISTH
YCTHBIE Y MUCbMEHHBIE TEKCTHI C UCTIOIb30BAaHUEM WJUTFOCTPATUBHBIX MAaTEPHUAJIOB.

CoBMmecTHasI 1eITEJILHOCTD (COTPYAHUYECTBO):

NOHMMATh M HCIIOJIb30BAaTh NMPEUMYIIECTBA KOMaHIHOW M HMHIUBUAYaIbHOU
paboOThl TPHU PEIICHUH KOHKPETHOW MNpOOJIEMbl, B TOM YHCJIE TMPU CO3JAaHUU
UH(GOPMALIMOHHOTO MTPOIYKTa;

NPUHUMATH 1I€JIb COBMECTHOM HMH(OPMAIIMOHHON NEATENBHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanmu3anuu HHPOPMAIMU, KOJUIEKTUBHO CTPOHUTH
NEUCTBUS MO €€ AOCTMXKEHMIO: paclpeleNsiTh POJH, JOTOBapUBATHCA, OOCYKIaTh
MPOILIECC U PE3YJIbTaT COBMECTHOM pabOTHI;

BBITMIOJHATH CBOIO 4acTh PalbOThl ¢ mMH(poOpManuend wid UHPOPMAIMOHHBIM
OPOAYKTOM, JIOCTHrasi KauyeCTBEHHOI'O pe3yjbTaTa MO CBOEMY HAIPABICHUIO U
KOOPAUHUPYS CBOU JEHCTBUS C IPYTUMH YIEHAMU KOMaH/IbL;

OLICHMBATh Kau€CTBO CBOEIO BKJIaJa B OOIMIMI HH(OOPMALIMOHHBINA TPOLYKT 110
KPUTEPUSM, CaMOCTOSITENILHO chopMyIUpPOBaHHBIM y4aCTHUKAMU
B3aHMMOJICHCTBHUS,

CpPaBHMBATh pE3yJbTaThl C MCXOJHOM 3adauell M BKJAJ KaXJ0ro 4ieHa
KOMaH/Jbl B JOCTHKEHUE PE3yJbTaTOB, pa3AeisATh chepy OTBETCTBEHHOCTH U
MPOSBIISATE TOTOBHOCTH K MIPEIOCTABICHUIO OTUETA TIepe] TPYIIION.

PeryasiTuBHble yHUBeEpCaJIbHbIe Y4eOHbIE JeHCTBUS

Camoopranusamnus:

BBISIBJISITh B KU3HEHHBIX M YYEOHBIX CUTyalMsIX MPOOJIEMBbI, TpeOyroiiue
pelIeHuUs;

OpPHEHTUPOBATbCS B PA3JIUYHBIX MOAXOAAaX K MPUHATHIO PELICHUM
(MHIMBUAYaTbHOE MPUHSTHE PEIICHUHN, IPUHITHE PEUICHUHN B TPYIIIE);

CaMOCTOATENILHO COCTaBIIATh AJTOPUTM pEIIeHUs 3ajayu (WM €ro 4acTh),
BBIOMpaTh CIOCOO pelleHHus YyuyeOHOM 3alaud ¢ y4ETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATh IIpeijiaraéMbieé BapHUaHTHI
pELICHUN;



COCTaBJIITh IUIaH JEHCTBUN (TUTaH peaiu3allid HaMEUEHHOTO aJropuTMa
pelIeHus), KOPPEKTUPOBATh MPEJIOKEHHBIN alrOPUTM C YUYETOM TOJTyYCHUS
HOBBIX 3HAHUI 00 U3y4aeMOM OOBEKTE;

JenaTh BBIOOP B YCIOBUSX MPOTHBOpEYMBOM wuHGOpMAlUU U OpaTth
OTBETCTBEHHOCTb 3a PEIIICHHE.

CamokoHTpOJIb (peduiekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAITNH U peieKcuu;

JaBaTh OIEHKY CUTYyAaIlMH M Tpe/jiaraTh miaH e€ N3MCHCHMUS;

YUUTBIBATh KOHTEKCT U MPEJIBUIETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
Opy pelieHud Yy4eOHOW 3ajJayM, aJanTUpPOBaTh pEIICHHE K MEHSIOUMMCS
00CTOSATEIBLCTBAM;

OOBSACHITH  NPUYUHBI  JOCTWKEHUS  (HEHOCTHXKEHUS)  PEe3yJIbTaToOB
UH(OPMAIMOHHON IEATETbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY, YMETh
HAXOJIUTh MMO3UTUBHOE B MPOU3OIIEAIICH CUTYAIUH;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBHCTB,
W3MEHUBIITUXCS CUTYaIlUi, YCTAHOBJICHHBIX OITUOOK, BO3HUKIIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YyJIbTATA 1IETU U YCIOBHUSIM.

IMOIIUMOHAILHBIN HHTEJJIEKT:

CTaBUTb €051 HA MECTO JIPYToro 4YesioBeKa, IOHUMATh MOTUBBI U HAMEPEHUS
JPYTOTO.

IIpunsiTue ceds U APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JIAXKE B YCIOBUAX
OTKPBITOTO JAOCTYyINA K JIOOBIM 00BEMaM HH(OpMaIUK.

INPEAMETHBIE PE3YJIbTATHBI

K konmy oOydenus B 7 Kkjacce y oOydaromerocs OyayT chopMupoBaHBI
CIIEYIOIINE YMEHHUS:

MOSICHSI T Ha nmpuMepax CMBICIT TTOHATHI «IH(POPMATIHS,
«MH(POPMAIIMOHHBIN  mporecc», «o0paboTka  UHOpMAIUK»,  «XPAHEHHE
uHdopMaIuny, «repeaada nHGopMaIumny;

KOIUPOBAaTh M JCKOAWPOBATH COOOIIEHUS II0 3aJaHHBIM IIpaBUJIaM,
JEMOHCTPHUPOBATH TOHUMAHNE OCHOBHBIX TTPUHITUIIOB KOAUPOBAHMS HH(POPMAIIHH
Pa3IMYHON MPUPOIBI (TEKCTOBOM, rpaduuecKon, ayimo);

CpaBHUBATh JJIMHBI COOOIIEHWN, 3alMCAHHBIX B PA3IMYHBIX an(aBUTaX,
OTIEpUpPOBATh CIMHHUIIAMHU H3MEpPEHUsT WHOOPMAIMOHHOTO 00bEMa U CKOPOCTH
nepeaaun JaHHBIX;

OIICHMBATh W CPaBHUBATh pPa3MEPbl TEKCTOBBIX, TpadUUECKHUX, 3BYKOBBIX
daiinoB u Bugeodaiiios;



MPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHUsS U Teperayu
uH(dOpMaIH, CPABHUBATH UX KOJMUYECCTBECHHBIC XapaKTEPUCTHKY;

BBIICNIATh OCHOBHBIE JTallbl B UCTOPUU M TMOHUMATh TEHJCHIIMU PAa3BUTHUS
KOMITbIOTEPOB U MPOTPAMMHOI'0 00ECTICUECHHS;

MOJTy4aTh U MCIOIH30BaTh HHPOPMAITHIO O XapaKTEPUCTUKAX MTEPCOHATHLHOTO
KOMITBIOTEPA M €Tr0 OCHOBHBIX 3JIEMEHTax (MpOIECccop, OMepaTUBHAsI MaMSTh,
JOJITOBPEMEHHAs TaMsATh, yCTPONUCTBA BBOJ1a-BBIBOIA);

COOTHOCUTBH XapaKTEPUCTUKH KOMIIBIOTEpa C 3ajauaMi, pPElIaéMbIMH C €ro
MOMOIILIBIO;

OPUEHTUPOBATHCS B HEPAPXMUECKOM CTPYKType (HaljioBOH CHUCTEMBI
(3amuceIBaTh ToOJHOE WM (haiima (kataiora), MyTh K (ailmy (Karajmory) o
UMEIOLIEMYCS ONMHUCAaHUI0 (HaJIOBON CTPYKTYphl HEKOTOPOTrO HH(OPMAILIMOHHOTO
HOCHUTEJIA);

pabotate C (aitloBOM CHCTEMOM TMEpPCOHAIBLHOIO KOMITBIOTEpAa C
UCIOJIb30BaHuEM Tpaduyeckoro uurepdeiica, a UMEHHO: CO3/1aBaTh, KOMIMPOBATh,
nepeMeniaTh, MepeuMEHOBBIBATh, YAIATh M apXUBUPOBATh (aliabl U KaTajory,
WCIIOJIb30BATh AHTUBUPYCHYIO IPOTPAMMY;

MPEACTABIISTH PE3YJIbTAThl CBOCH IEATETLHOCTH B BUJE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUUHBIX MPE3CHTAIUH;

uckath uHpopMmanuio B Uutepuere (B TOM 4Hciie, MO KIOYEBBIM CI0OBaM, IO
U300paKEHHUI0), KPUTHUYECKH OTHOCUTHCS K HalIeHHOW WH(pOpMaluu, OCO3HaBas
OMACHOCTh JUIsl JIMYHOCTH M OOIIECTBA pacHpoCTpaHEHUsi BPEIOHOCHOM
uH(dOpMaIUK, B TOM YUCJIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-pECYPCOB;

WCITIOJIb30BAaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHKAITUA;

cobmoaate TpeGoBaHUs 0€30MacHOW JKCIUTyaTallil TEXHUUYECKHUX CPEACTB
UHOOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH, COONIOAATh CETEeBOM
ATUKET, 0a30Bble HOPMBI HMH(POPMAIMOHHOW HSTUKM U TpaBa IMpu paboTe ¢
NPUIOKEHUSAMU Ha JIOOBIX yCTpoiicTBax W B MHTepHeTe, BhIOMpaTh Oe30macHbIe
CTpaTETruu MOBEJACHUS B CETH;

MPUMEHATh METOAbl TPOMHUIAKTHKHA HETaTUBHOTO BIUSHHUS CPEJCTB
WHOOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX  TEXHOJIOTMM  Ha  3JI0pOBBE
M0JIb30BATESL.

K konmy oOyuenuss B 8 kyacce y oOydaromierocss OyayT cOpMUpPOBaHBI
CIIEYIOIINE YMEHHUS:

MOSICHATh  HAa  TMpUMEpax  pa3iuuusg  MEXKAYy  MO3UIIMOHHBIMU |
HEMO3UIIMOHHBIMU CUCTEMaMHU CUUCIICHHUS;



3amuChiBaTh U CpaBHHMBATh Ileible yuciaa or 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CUCTEMaxX CYHUCIeHUs (C ocHOBaHUsMU 2, 8, 16), BBITOIHATH
apupMeTHIECKUEe ONepaIiii Ha/l HUMH,

pacKpbIBaTh CMBICI TMOHSTHUN «BBICKA3bIBAHUEY, <WIOTUYECKAas ONEpanus»,
«JIOTUYECKOE BBIPAYKECHUEY,

3allMChIBATh JIOTUYECKUE BBIPAXKEHUS C HCHOJb30BAHUEM JAU3BIOHKIIUH,
KOHBIOHKIIUM W OTPHUIIAHUSA, ONPEACNISITh UCTUHHOCTh JIOTMYECKHUX BBIPAKEHU,
€CJIM M3BECTHBI 3HAYCHMS MCTUHHOCTU BXOJSIIMX B HErO0 MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UICTUHHOCTH JIJIS JIOTUYECKUX BBIPAXKECHHUI;

PacKpbIBaTh CMBICI MOHSTUN «HUCIIOJTHUTEBY», «AITOPUTMY», IIPOTPaMMay,
MOHUMAs PA3HUILY MEXITY YIOTPEOJICHHEM 3TUX TEPMUHOB B OOBIJICHHOU PEYH U B
uH(POPMATHUKE;

OMUCHIBATh AJTOPUTM PEIICHUS 3aJaud Pa3IU4YHBIMU CIOCOOaMH, B TOM
4uclie B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BHIINOJHATH BPYUHYIO M HA KOMIIBIOTEPE HECIIOKHBIE aITOPUTMBbI
C UCIIOJb30BAaHUEM BETBJICHUW M IUKIOB JUIsl YOPaBJICHUS HCIOJHUTEIISIMHU,
TakuMu Kak Pobot, Uepenamika, YepTEKHUK;

UCIOJIb30BaTh KOHCTAHThl U TEPEMEHHBbIE Pa3IMYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CAMBOJIBHBIX), & TAK)KE COJEPIKAILIME UX BBIPAXKEHHUS, UCIIOIH30BAThH
ornepaTop MPUCBAUBAHUS;

WCITIOJIB30BATh TIPH pa3pabOTKe MPOrpaMM JIOTHYECKUE 3HAYCHUS, OTICPAINH
Y BBIPAXKEHUS C HUMU;

aHAJIM3UPOBATh MPEIJIOKEHHBIE AITOPUTMBI, B TOM YHCIIE€ ONPEAEIATh, KAaKUE
pe3yJIbTaThl BO3MOXHBI IIPU 3aJAHHOM MHO>KECTBE UCXOHBIX 3HAYECHUI;

co3JaBaTh W  OTJaXWBaTh MNPOrpaMMbl HAa  OJHOM U3  SA3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackans, Java, C#, IlllxonpHbBIN
ANTOpUTMUYECKUM SI3BIK), pEATM3YIOIINE HECIOXKHBIE AITOPUTMbI 00PaOOTKU
YUCJIOBBIX JAHHBIX C HCMOJb30BAHHEM IIMKIOB W BETBJICHUN, B TOM 4YHCIIE
peanu3yolme MpoBEepPKy JSTUMOCTH OJHOTO LIEJIOT0 YKCIa Ha JPYroe, MPOBEPKY
HATypaJbLHOTO YKCIIa Ha TPOCTOTY, BBIJICICHUS TP U3 HATYPATBHOTO YHUCIIA.

K konmy oOydenuss B 9 kjacce y oOydaromierocss OyayT c(opMuUpoOBaHBI
CJICTYIONINE YMEHUS:

pa3OuBaTh 3a7a4d Ha T0J33/a4d, COCTABIIATH, BBITIOJHITH BPYYHYIO M Ha
KOMITBIOTEPE HECTOKHbIE QJITOPUTMbI C HCIOJIH30BAHMEM BETBJICHHUH, LUKJIOB U
BCIIOMOTATENIbHBIX aJTOPUTMOB Ui YIPABJICHUS] UCTIOJHUTEISIMU, TAKUMHU Kak
Po6ot, Uepenamika, YepTEKHUK;

COCTaBJIITh M OTJIQKHBATH IPOTPAMMBI, PEATH3YIOIITUE TUIIOBBIC aJTOPUTMBI
00pabOTKM YHCIIOBBIX TOCJEIOBATEILHOCTEN WJIM OJHOMEPHBIX YKCIIOBBIX
MacCHBOB (ITOMCK MAKCUMYMOB, MUHUMYMOB, CYMMBbI UJIM KOJIMYECTBA DJIEMEHTOB



C 3a/laHHBIMHM CBOMCTBaMH) Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonpHbIN AnroputMudeckuii SI3bIk);

pacKpbIBaTh CMBICI TMOHSATUH «MOJEIbY, «MOJEIMPOBAHUE», OMPEICNIAThH
BUJIBI MOJIEJICH, OIICHWBATh aJCKBATHOCTh MOJEIH MOJACIUPYEMOMY OOBEKTY U
EJISIM MOJICIIMPOBAHMS,

UCIIOJIB30BaTh rpadbl U JEPEBbs IS MOJCIUPOBAHUS CHUCTEM CETEBOM U
UEPAPXUUECKON CTPYKTYphl, HAXOJUTh KpaTyallluii myTh B rpade;

BBIOHpaTh CTIOCO0 MPEICTABICHHSI JAHHBIX B COOTBETCTBUH C MTOCTABJICHHOM
3ajadyel  (TaOauIbl, CXeMbl, TpaduKu, JUarpaMMbl) C HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pPaOOTKHU TaHHBIX;

UCTIONB30BaTh  JJIEKTPOHHBbIE TaOMUIBl sl  OOpaOOTKM, aHanmu3a U
BU3YyaJIH3al[MM YHUCJIOBBIX JAHHBIX, B TOM YHCJE C BBIJCIIEHUEM JMala3oHa
TaOJUIIBI U YIIOPSA0YMBAHUEM (COPTUPOBKOI) €T0 JIEMEHTOB;

CO3/1aBaTh U IPUMEHATH B ANEKTPOHHBIX TaOIHIIax GOPMYJIIBI 711 pacuETOB C
UCIIOJIb30BaHUEM BCTPOEHHBIX apupmMerndyeckux (yHKUUNA (CyMMHpOBaHHE U
noJICYET 3HAUCHUH, OTBEYAIOIINX 3aJaHHOMY YCJIOBHIO, CpeHee apupMeTHIECKOE,
NOMCK  MakKCHUMaJbHOTO ¥  MHUHUMAJIbHOTO  3HAu€HUs), aOCOIIOTHOH,
OTHOCHUTEILHOM, CMEIIIAHHOH aJipecallui;

UCTIONIb30BaTh JJIEKTPOHHBIC TAOJUIBI ISl YUCICHHOTO MOJCIMPOBAHHS B
IPOCTHIX 3a7auyax U3 pa3HbIX MPEAMETHBIX 00JacTei;

UCTIONb30BaTh  COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHHMKAITHOHHBIE ~CEPBUCHI, OOJaYHbIe XpaHWIMINA JAaHHBIX, OHJIAKH-
nporpamMmbl  (TEKCTOBBIE M TpaUyecKUe pPEeNaKkTophbl, Cpeabl pa3paboTKH)) B
y4e0HOM 1 TTOBCETHEBHOM JICITEITLHOCTH;

OPUBOIUTH TPUMEPHI HCIIOJIB30BAHUS TE€OMH(OPMAIIMOHHBIX CEPBHUCOB,
CEpBHUCOB TOCYJApPCTBEHHBIX YCIyT, 0Opa3oBaTelbHBIX cepBUCOB MHTepHeTa B
y4eOHOU 1 OBCETHEBHOM EATEIbHOCTH;

UCIIOJB30BaTh  pa3jMyYHble  CPEICTBA  3alUTBl  OT  BPEJOHOCHOIO
IPOrpaMMHOTO OO€CTIeueHHs, 3alUIIaTh NEPCOHAIBHYI0 HH(POPMAIUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTyNa W €ro MOCIEACTBUHN (pa3rialieHus], MOJIMEHBI,
yTpaThl MJAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHMX M  COIHAIBHO-
IICUXOJIOTHYECKUX  aClleKTOB  MCHOJb30BaHUS cetn VHTepHer  (cereBas
aHOHUMHOCTb, HU(POBOH ClIe]l, Ay TEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTb
BPEJIOHOCHOTO KOJ1a);

pacrno3HaBaTh MOMBITKH U MPEAYIPEKIATh BOBICUCHHUE CE0s 1 OKPY KAOIIUX
B JIECTPYKTHBHbIE M KpUMHUHaJbHbIE (POPMBI CETEBOM AKTUBHOCTH (B TOM 4MCIIE
K1OepOYJUTUHT, (DUILIKHT).
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Pa3nen 4. UngopmanoHHbIe TEXHOJIOTHH
4.1 DNEeKTPOHHBIEC TAOIUIIBI 10
4.2 WHudopmanroHHbIE TEXHOJIOTHH B 1




COBPEMEHHOM OOIIECTBE

Uroro no pazaeny

11

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JI P:

3

KomnbroTep — yHuBEpcaibHOE
BBIYMCIIUTEIBHOE YCTPOMCTBO,
paborTatormiee o mporpaMme.
TexHuka 6€30MacHOCTH U IpaBUiIa
paboThHI Ha KOMITEIOTEPE

HcTopus u coBpeMeHHbIE
TEHJICHLIUU Pa3BUTHS KOMIIBIOTEPOB
[TporpamMmmMHoe obecrieueHue

koMmmbtorepa. [IpaBoBast oxpana
IIPOTrpaMM U JTaHHBIX

®Daitne! 1 manku. OCHOBHBIE
onepanuu ¢ (ailyiaMu 1 Tankamu

ApxuBanus JaHHBIX.
Hcnons3oBanue nporpamm-
apXHUBaTOpPOB

KommnbroTepHbie BUPYCHI U
aHTHUBUPYCHBIE MPOTPAMMBI

Komnerorepusie cetu. [lonck
uHpopmanuu B cetd MHTEpHET

CepBuCHl HHTEPHET-KOMMYHUKALIUH.

CereBoil aTuker. CTpareruu




0€3011acHOTO MMOBE/ICHHSI B
HNurepuete

Wudopmanus 1 1aHHbIE

10

NupopmarinoHHbie mporiecchbl

11

PazHooOpa3zue s3bIKOB 1 an(aBUTOB.
EcrecTBenHble u popmManbHbIE
SI3BIKH

12

JIBOWYHBI andaBur.
[IpeoOpaszoBanue r0d0TO0 andapura
K JIBOMYHOMY

13

14

[IpencraBicHre TaHHBIX B
KOMITBIOTEPE KaK TEKCTOB B
JTBOMYHOM ajiaBUTE

Enunuiiel usmepenus uabopManuu
1 CKOPOCTH Tepeaavn JaHHbIX

15

KonupoBanue TekcToB.
PaBHOMEpHBIE 1 HEpaBHOMEPHBIE
KOJIBI

16

17

JlexoaupoBaHue cOOOIIEHUH.
WudopmannonHblil 00bEM TEKCTa
[ludpoBoe npencraBiaeHue
HETPEPbIBHBIX JAHHBIX

18

Konunpoanue usera. Onenka
MH(POPMALIMOHHOTO 00BEMA
rpadUYecKuX TaHHBIX JIJIS
pPacTpoBOTO U300paKEHUS




19

Koauposanue 3Byka

Pe3zepBHblil ypok «KoHTpOIBLHAS

20 pabora no teme "IlpencraBiaenue
uHpopmanuu'»
TekcToBbIE TOKYMEHTHI, X BBOJI U

21 pEeOaKTUPOBAaHUE B TEKCTOBOM
rporeccope

” dopMaTUpOBaHUE TEKCTOBBIX
JTOKyMEHTOB

” [Tapametpsl cTpanuisl. CUCKH U
TaOJIULIBI

24 BcraBka HETEKCTOBBIX OOBEKTOB B
TEKCTOBBIE JOKYMEHTBI
WNHTennexTyaibHbIe BO3MOXXHOCTH

25 COBPEMEHHBIX cUCTEM 00pabOTKH
TEKCTOB
O06o0u1eHre 1 cucTeMaTH3aIus

26 3HaHuil no TeMe «TekcToBbie
JIOKYMEHTBD)

27 I'padmyeckuii pegaktop. Pactpossie
PUCYHKHU

)% Omneparuu peakTUPOBAHUS
rpagu4ecKux 0OHEKTOB

29 Bexkropnas rpaduka

30 O0001eHne U cucTeMAaTH3ALUS

3HaHuil 1o TeMe «KomnbroTepHas




rpa¢guka». Ilposepounas padora /
Bcepoccuiickasi npoBepoYHas
padora

Pe3epBHblii ypok. O0001menue u
cUcTeMAaTH3aIusl 3HAHUT /

31 Bcepoccuiickas npoBepoyHas 1
padora

1 HOHFOTOBKavMYHBTHMeI[HﬁHBIX i
MPE3CHTALNM
JloGaBieHre Ha claii]

33 ay/IMOBU3YyaJIbHBIX JIaHHBIX, 1
AHUMAIIUH U TUTIEPCCHIIIOK
O000111eHIE U CUCTEMATH3ALIUS

34 3HaHU# No TeMe «MyJbTUMeTuiHbIE 1
MIPE3CHTALHI

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




8 KVIACC

KoanuyecTBo yacosB

Ne e
Tema ypoka Konrtpoasuble | IlpakTudeckue
n/n Bcero u3
padoThI padoThbI
1 Hemno3unnoHHble U MO3UIIMOHHEIE |
CHUCTEMBI CUHCIICHUS
2 Pa3BepnyTas ¢opma 3amnucu yucia 1
JIBoMuHasi cucTeMa CUHMCIICHHUS.
3 Apudmerrueckue oreparuu B 1
JIBOMYHOM CUCTEME CUHUCICHUS
4 BocbMmepuuHas cucteMa CUMCIeHUs 1
5 [IlecTHanarepuyHas cucTeMa 1
CUMCJICHUS
O0600I11IeHNE U CUCTEMATU3aLIUS
6 3HaHui 1Mo TeMe «CUcTeMbl 1
CUMCJICHUS
7 Jlornueckne BEICKa3bIBaHUS 1
2 Jlornueckue onepamuu «u», KAIN, |
«HE
9 OrnpezenieHne UICTUHHOCTU |
COCTAaBHOT'O BBICKA3bIBaHMS
10 Tabnauipl HCTHHHOCTH 1
11 Jlornueckue 2JIEMEHTHI 1




12

KonTpoannas pabora no teme
«JJIeMeHThl MATEMaTHYEeCKOM
JOTHUKW»

13

14

15

ITonsatue anropurma. Mcnonnurenu
aJITOPUTMOB

CgoiictBa asiroput™a. CriocoOsbl
3aIlMCH aJITOPUTMa

AnropuTMUYecKas KOHCTPYKLHUS
«cnemoBanuey. JINHEWHBIN aNTOpPUTM

16

AnropurMudeckasi KOHCTPYKIIUS
«BETBJICHUE»: TIOJIHAS U HEIOJIHAS

bopmbl

17

18

AHFOpI/ITMI/I‘leCKaH KOHCTPYKIUA
(IIOBTOPCHUC)

CDOpMaJ'IBHOC HUCIIOJTHCHUC
aJIropurMa

19

Pa3paboTka HECIIOKHBIX aJTOPUTMOB
C UCIIOJIb30BaHUEM IIUKIIOB IS
yrpasieHus: GopMatbHBIMU
UCIIOJTHUTEIISIMH

20

Pa3paboTka HECIOKHBIX AJITOPUTMOB
C UCITIOJIb30BAHUEM IIUKIIOB 1
BETBJICHUH IS YIIPABIICHUS
(dbopMaTbHBIMU UCTIOTHUTEISIMU

21

BreinosiHeHue anropuTMoB

22

O0001IeHNE U CUCTEMATH3AIUS




3HaHui 110 TeMe «cnoJaHuTenu u
AJTOPUTMbI. AJITOPUTMUYECKHUE
KOHCTPYKITUN»

SA3bIk nporpammupoBanus. Cucrema

23 POrpaMMUPOBAHUS

24 ITepemennsie. Oneparop
MPUCBaUBAHUS

)5 [IporpammupoBaHue JIMHEHHBIX
AITOPUTMOB

26 Pa3paboTka mporpamMm, coiepKaniux
orepaTop BETBJICHUS

27 Jlnanoropas oTiiaika mporpamMmm

28 Huka ¢ ycnoBuem

29 Hukn c nepemeHHON

30 O6paboTka CUMBOJIBHBIX JTAHHBIX
O0o0menue U cucTeMaTH3aL U
3HAHUi Mo TeMe «S3bIK

31 NMPOrpaMMHUPOBAHUS»
IIposepounas padora /
Bcepoccniickast npoBepo4YHasn
padora
Pe3epBHbIii ypok. O000meHue u
CHCTEMATHU3alMs 3HAHUI U YMEHUI

32 1o Kypcy uHopmatukm 8 kiacca /

Bcepoccniickasi npoBepoYHasn
padora




Ananus anroputmoB. Onpenenenue
BO3MOJKHBIX PE3YJIbTATOB PAOOTHI

33 1
aJTopUTMa MPH 3aTaHHOM
MHOKECTBE BXOIHBIX JTAHHBIX
Ananus anroputmoB. Onpenenenue
34 BO3MOXKHBIX BXOJIHBIX JaHHEIX, 1
MPUBOJISIINX K TAHHOMY PE3yJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

3

I'mo6anbuas cetb MuTepHeT. 1P-
azipeca y3noB. bosbnive qaHHbIe

HNudopmarnmonHas 6€301MacHOCTD

VYyer nousitus 06 nHGOPMALIMOHHON
0€30MacHOCTH TIPU CO3JIaHUU
KOMILIEKCHBIX WH(OPMAIIMOHHBIX
00BEKTOB B BUIC BEO-CTPAHUIL

Buns! gesarensHOCTH B ceTH
HNurepuer

OOnavHbIC TEXHOJIOTHH.
Hcnonp3oBanue oHmaH-oduca st
pa3pabOTKH JOKYMEHTOB

O06o0011eHNE U CHCTEMaTU3aIUs
3HaHUH 1Mo TeMaM «l J1o0anbHas ceTh
WuTepHer u cTpaTeruu 6€301acHOro
IIOBEIEHNS B Hely, «PaboTa B
MH(OPMALIMOHHOM MPOCTPAHCTBEN

Monenu 1 MoJIeTHpPOBaHHE.
Knaccudukanum moaenei

Tabnuunbie MOACIN




Pa3paboTka omHOTAOIMYHOM Oa3bI
naHHbIX. COCTaBIIEHHE 3aIIPOCOB K
0as3e JaHHBIX

10

I'pad. BecoBas marpuna rpada.
JIuHa My TH MEX1y BepIIMHAME
rpada. Beraucienne KoinmuecTra
nyTeil B HaNPaBJICHHOM
aIMKINIeCKOM rpade

11

12

Hepeso. [Tepedop BapuaHTOB C
MOMOIIIBIO JIepeBa

MaremaTnyeckoe MOJICIIUPOBAHUE

13

14

15

Oranbl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

O0o01menue U cucTeMaTH3ALNA
3Hanuil. KonTpoJsbHasi padora nmo
Teme «MoaeJMpoBaHue KaK MeTO/
MO3HAHU»

Pa3ouenue 3aJa4M Ha Imoa3agayu.
CocraBnecHue AJITOPUTMOB U
nporpamMmm C UCII0JIb30BaHNEM
BeTBJ'ICHI/II\/'I, IOHUKJIOB U
BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB

16

OI[HOMepHBIC MacCCHUBbI

17

TumnoBsie anropuT™Mbl 00pabOTKH
MacCHBOB

18

CopTupoBKa MaccuBa




19 O06paboTKa MOTOKa JTAHHBIX
O0001meHne U cucTEeMAaTH3ALUS

20 3Hanuii. KonrposbHas padora no
TeMe «Pa3pabdoTka aJaropuTMoB u
NporpamMm»

o1 VYnpasnenue. Curnan. O6paTHast
CBSI3b

22 PobGoTusnpoBaHHbIe cUCTEMBI
DneKTpoHHbIE TAOMUIIBL. THITEI

23 JAHHBIX B AYEHKaX JIEKTPOHHOU
TaOJIULIBI

4 PenaktupoBanue n
(dbopMaTupoBaHue TAOIHII
Berpoennbie GhyHKIMU AT TOMCKA

25 MaKCHUMyMa, MUHUMYyMa, CyMMbI 1
cpenHero apupMeTu4ecKoro

26 CopTrpoBKa 1 GUIBTpaLUs TaHHBIX
B BBIJICJICHHOM JlHania30He

7 [Toctpoenue auarpamMm u rpaukoB
B DJICKTPOHHBIX TaOIHIIAX

)3 OTtHocuTenbHasA, abCONIOTHAS U
CMeEIIaHHas aJipecarus

29 VYcioBHbIE BHIYUCICHUS B
ANEKTPOHHBIX TAOJIHIIAX

30 O6paboTka 60IbIINX HAOOPOB

JaHHBIX




UucieHHOE MOIEIMPOBAHUE B

31 1
AJICKTPOHHBIX TaOIUIIAX
O06001IeHNEe U CUCTEMATU3ALIHS

32 3HaHUHU 10 TeMe «DJIEKTPOHHBIE 1
TaOJIULIBDY
Ponp nHbOpMaIMOHHBIX

33 TEXHOJIOTHI B Pa3BUTHUU SKOHOMUKH 1
MUpa, CTPaHBI, PETUOHA
PeseprubIil ypok. O60011IeHHE 1

34 cucreMarusanusg. Utorosoe 1
MMOBTOPCHHE

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOH IMTPOI'PAMMBI

7 KUIIACC

Kon
NpoBepsIEeMOro
pe3yJbTara

HpOBepﬂeMble NPpEeAMETHBIC PE3YJbTAThI OCBOCHUS OCHOBHOM
06p33OBaTeJ'lI)H0ﬁ nporpaMmmMmsbl OCHOBHOTI'O 001Iero 06p330BaHHﬂ

1

1.1

1.2

[To teme «IludpoBast r(paMOTHOCTE)»

[TosicusiTh  HAa  mpUMepax  CMBICA  MOHATHH  «UHpOpMAIUs»,
«MH(pOPMAIMOHHBIH ITpoLece», «00padoTka MHPOPMALIMNY», «XPAHEHHUE
UHPOpPMALUNY, «epeaada nHHOPMAIHN

[TpuBOIUTH MpUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHU U NIepejaun

HH(bOpMaL[HH, CpaBHUBATh UX KOJIMYCCTBCHHBIC XaPAKTCPUCTHKH

1.3

1.4

HonyanL n  HCIIOJb30BAaTh HH(bOpMaHHIO 0 XapaKTCpUCTUKAX
MNEPCOHATIBHOI'O KOMIIBIOTEPA U €0 OCHOBHBIX 3JICMCHTAaX (HpOHCCCOp,
OlepaTuBHAA IMAMATH, HOJTOBPEMCHHAsA IMMaMSThb, YCTpOﬁCTBa BBOJa-

BBIBOJIQ)

COOTHOCHUTH XapaKTCPUCTUKU KOMIIBIOTEPA C 3aga4aMu, pC€iIracMbIMU C

€ro NoOMOIIbIO

1.5

OpueHTHPOBaTbCA B HEpAapXUUECKOW CTPYKType (ailioBoi CHUCTEMBbI
(3anuchIBaTh ONMHOE UM (aiina (katanora), myTh K (aiiiny (kaTauory)
M0 HWMEIIIEMYCS OINMUCAaHUI0 (DAMITOBON CTPYKTYpPhl HEKOTOPOTO

UH(POPMALIMOHHOTO HOCUTEIS)

1.6

PaGoTtate c aiiioBoii cucTeMOW INEepPCOHATBFHOIO KOMIIBIOTEpA C
UCIIOJIb30BaHUEM Ipaduueckoro nHTepgeiica: co3naBarh (KOIMPOBATS,
nepemMenaTb, MeperMMEHOBBIBaTh, YJAIATh U apXUBUPOBATh (ailiibl U

KaTaJoru, UCIO0JIb30BaTh aHTUBUPYCHYIO IIPOrPAMMY)

1.7

Uckates wndopmaruio B MuTepHEeTe (B TOM YHCIE TO KIIOYEBBIM
CJIOBaM, IO H300PaKEHUI0), KPUTUYECKH OTHOCUTHCS K HaWJIeHHOU
uH(popMaIMK, OCO3HABAaTh OIMACHOCTh JUISI JIMYHOCTH W 0OIIecTBa
pacmpocTpaHeHHsl BpPEIOHOCHON uWH(OpManud, B TOM  4YHUCIE

IKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa




1.8 [ToHuMaTh CTPYKTYPY aJIpECOB BEO-peCypcoB

1.9 Hcnonb30BaTh COBpEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHMKAIIMI

CobOmonate TpeOoBaHMsI 0O€30MaCHOM DKCIUTyaTallMd TEXHUYECKHUX
cpencTB HMH(DOPMANMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,
1.10 co0JII0/1aTh CETEeBOM ATUKET, 0a30BbIE HOPMbI HHPOPMAIIMOHHON ITHKH

U mpaBa mpu paboTe ¢ MPHUIOKEHUSMHU Ha JIFOOBIX YCTPOWCTBAaX U B

I/IHTepHCTC, BBI6I/IpaTB Oe30macHbIE CTpAaTCTuM IMOBCIACHHA B CCTH

[TpumeHsaTs MeTOabl MPOGUIAKTUKA HETaTUBHOTO BIUSHUS CPEACTB

1.11 MH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI Ha 3/I0POBHE
I0JIb30BATEIS
2 ITo Teme «TeopeTuyeckre OCHOBBI HH(POPMATHKI

KomupoBaTh U JeKoIupoBaTh COOOIICHHUS MO 33JaHHBIM IPaBUIIAM,
2.1 JIEMOHCTPUPOBATh TOHWMAHUE OCHOBHBIX IPHHIMIIOB KOAWPOBAHUS
UH(POPMALIUHU pa3TMYHON MPUPOJIBI (TEKCTOBOH, rpadudecko, aynmo-)
CpaBHHMBaTh JUIMHBI COOOIICHWH, 3allMCAHHBIX B  Pa3JIMYHBIX
22 andaBuTax, ONEpUpPOBaTh €IMHUIIAMU HM3MEPEHHsS HH()OPMAIMOHHOIO

00BEMa 1 CKOPOCTH Tepeaun JaHHbBIX

OueHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpadUUYECKUX,

23
3BYKOBBIX (haitioB u Bugeoaition
3 [To Teme «MH(pOpMaLIMOHHBIE TEXHOIOTUN
[IpeacraBnsTh  pe3yabTaThl  CBOEHM  JIEATEIBHOCTH B BHJE
3.1 CTPYKTYPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKyMEHTOB,
MYJIbTUMEIUNHBIX IPE3EHTALINI
8 KIIACC
Koa o
IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
NMPoBePSIEeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTO 00111ero 00pa30BaHUA
pe3yiabrara
1 [To Teme «TeopeTuueckre OCHOBBI HHPOPMATHKI
. [losicHaAT Ha mpuMepax pasauuus MEXKIy MO3ULHUOHHBIMU U
HEIMO3UIIMOHHBIMU CUCTEMAMU CUHUCIICHHUS
15 3anuchiBaTh M cpaBHUBaTh lenble uynciaa oT 0 mo 1024 B pa3nuyHbIX

MO3UITMOHHBIX CHCTEMax CcYHuciaeHus (¢ ocHoBaHusMu 2, 8, 16),




BBITIOJIHATH apI/I(bMeTI/I‘ICCKI/IC ornc€panru HaJ HUMHU

1.3

PaCKpBIBaTB CMBICJI MMOHATHH «BBICKa3bIBAHHUEC), «JIoruyeckas

onepanusa», «JIOrM4eCKOC BLIPAKCHUCH

1.4

2.1

2.2

23

24

2.5

3anuchIBaTh JOTHYSCKUE BBIPAXKCHUA C UCIIOJIL30BAHHUEM U3 BbIOHKIINH,
KOHBIOHKIIMK W OTpHLAHHA, OINPCACIIATb HCTHHHOCTH JIOTHUYCCKUX
BBIpa)KeHHﬁ, €CJIM U3BCCTHBI 3HAYCHUA UCTHHHOCTHU BXOJAIIIMUX B HET'O

MNEPEMCHHBIX, CTPOUTH Ta6J'II/II_II>I HCTHUHHOCTH [OJId JIOTHYCCKUX

BBIPAKCHUN
ITo TemMe «ANTOPUTMBI U IPOTPAMMUPOBAHHE

PaCKpBIBaTB CMBICJI TIOHSATHUH «HUCIIOJITHUTCIIB), «AJITOpUTM»,
«mporpamma)», IIOHHMAA pasHULly MCKIAY y'HOTpe6J'IeHI/ICM 9THX

TEPMHHOB B OOBIIEHHON peun U B MHPOpPMATHKE

OnuceiBaTh AJIropuTM pCHICHUA 3aJdadd pPa3IMYHbIMU CHOCOG&MI/I, B

TOM 4YHUCJIC B BUJC OJIOK-CXEMBI

COCT&BJ’IHTL, BBITIOJIHATE BPYYHYIO W Ha KOMIIBIOTECPC HCECIOKHLBIC
AJITOPUTMBI C UCIIOJIH30BAHUEM BETBJIICHUM U LIUKJIOB JIJIS1 YIIPABIICHUS

HUCIIOJIHUTCIISIMHU

Hcnonp3oBaTh KOHCTAHTHI u MNEPEMCHHBIC Pa3iInMYHBIX  THIIOB
(YUCIOBBIX, JIOTMYECKHX, CHUMBOIIBHBIX), a TaKXe COJCp)KaIIhe HX
BBIPpAXKCHUA, UCIIOJIB30BATh OIICPATOP IMPUCBAUBAHUA

Hcnonb3oBaTth mpu pa3paboOTKe MpOrpaMM JIOTMUECKHE 3HAYCHUS,

OIICpalr U BbIPAXKCHUA C HUMHA

2.6

AHaJ'II/BI/IpOBaTL NPpCAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC OIIPCACIIATD,
KaKuC pe3yibTaTbl BO3MOXKHBI IIPpHU 3aJaHHOM MHOXCECTBC HMCXOOHBIX

3HAYEHUU

2.7

Co3pgaBath M OTJ@XHUBaTh MPOrPaMMbl Ha OJHOM M3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, lllkonbHbIit
AnroputmMudeckuii  SI3bIK), peanu3ylonue HECIOKHBIE aJTOPUTMBI
00pabOTKM YHUCIOBBIX [JAHHBIX C HCIOJIB30BAHWEM IHKIOB U
BETBJICHUI, B TOM YHCJIEC PEATU3YIOIIUE MTPOBEPKY JECTUMOCTHA OJHOTO

LIEJIOTO YMCIIa Ha JPYroe, IPpOBEPKY HATYPaAJIbHOIO YMCIIA HA IPOCTOTY,

BbIIeTICHUS IM(P U3 HATYPaAJIbHOTO YKcia

9 KIIACCA



Konx
NMpoBepPsSIeMOro
pe3yJbTara

[IpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa30BaTeJILHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA

1

[To teme «IludpoBast rpaMOTHOCTE)»

1.1

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHL (B TOM UHUCIE
KOMMYHHKAITIOHHBIC ~CEPBHUCHI, OOJIAYHBIC XPAHWIUINA JaHHBIX,
OHJIAaWtH-TIpOTpaMMbl (TE€KCTOBBIE U TpaduuecKkue peJakTOphl, CpPeibl

pa3paboTKu) B y4eOHOU U TOBCETHEBHOM IEATETHHOCTH

1.2

1.3

[IpuBoauTh,  NpUMEpPHI  WCIOJIB30BAaHHSA  TIeOMH(OPMALIMOHHBIX
CEpBUCOB, CEPBHUCOB T'OCYAApPCTBEHHBIX YCIyr, 0O0pa30BaTENIbHBIX

cepBucoB HTepHeTa B yueOHOM U MOBCETHEBHOU JEATEILHOCTH

Hcnonp30BaTh pa3iauyHblE CpPEACTBA 3allUTBl OT BPEJOHOCHOIO
MIPOrPaMMHOTO 0OeCTIeUeHUs], 3allIMIIATh IEPCOHATBHYIO0 HH(OPMAIIUIO
OT  HECAHKIMOHMPOBAHHOIO  JOCTyma M  €ro  IOCIEACTBUU
(pasrmamieHusi, MOJMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX M COIMAJIbHO-TICUXOJOTHYECKHX  acHEeKTOB
UCTONIb30BaHUsl ceTu MHTepHeT (ceTreBas aHOHMMHOCTb, LH(POBOIL
clell, AayTeHTHYHOCTb CYOBEKTOB M  pEcypcoB,  ONAcHOCThb

BPEIOHOCHOTO KOJ1a)

1.4

Pacnio3HaBaTh MOMBITKM M NpeAyNpexIaTb BOBIEUYEHUE ceOd H
OKpYXaloIMX B JECTPYKTUBHBIE U KpUMHUHAJIbHbIE (OPMBI CETEBOM

AKTUBHOCTH (B TOM uucIie KHOepOyJUIMHT, (DUIINHT)

ITo Teme «TeopeTnueckre OCHOBbI HHPOPMATHKIY

2.1

PackpeiBaTh  CMBICT  MNOHATHHA  «MOJENB»,  «MOJCIHPOBAHUEN,
ONPEAENATh BUIbI MOJENEH, OLEHHMBATh AaJEKBAaTHOCTb MOJEIH

MOJCIIUPYEMOMY OOBEKTY U LIEJISIM MOACITUPOBAHUS

2.2

Hcnonbs3oBath Tpadbl U AepeBbs Ul MOJACTUPOBAHUS CUCTEM CETEBOM

U MepapXU4YeCcKOi CTPYKTYpbl, HAXOIUTh KpaTyaiiuii myTs B rpade

[To Teme «ANTOPUTMBI M TPOTPAMMUPOBAHUEN

3.1

Pa3ouBath 3ala4U Ha moJA3aavuu, COCTABJIATD, BBINIOJIIHATD BPYUYHYIO U
Ha  KOMIIBIOTEPE  HECIOXHBIC aJIrOpUTMbl C  HCIIOJIB30BAHUEM
BeTBHeHHﬁ, [UKJIOB U BCIIOMOT'aTCIIbHBIX aJITOPUTMOB IJId YIIPABJICHUA

HUCITIOJTHUTCIISIMHA

3.2

CocTaBnaTh W OTJAXHUBaThb MPOTPaMMbl, peaTU3yIOIIUe THUIIOBBIE




QITOPUTMBI  00paOOTKM  YHCIOBBIX  ITOCIEIOBATENBHOCTEH  WIH
OJTHOMEPHBIX YHCJIOBBIX MACCHBOB (TIOUCK MAKCUMYyMOB, MUHUMYMOB,

CYMMBI WJIM KOJIMYECTBA 3JEMEHTOB C 33JaHHBIMH CBOMCTBaMM) Ha
OJTHOM M3 s13bIKOB mporpammupoBanusi (Python, C++, Ilackanb, Java,

C#, llIkonpHBIN ANTOPUTMUYECKHHA SI3BIK)

ITo Teme «MHPpOpMAITMOHHBIE TEXHOJIOTHI

4.1

4.2

BeiOupare cnoco0 mpeacTaBieHHMs JaHHBIX B COOTBETCTBUHM C
MOCTaBJIEHHON 3anaveld (Tabiuibl, cXeMbl, rpaduKd, TUarpaMMsbl)
UCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  IPOrPaMMHBIX  CpPEICTB

00pabOTKH JTaHHBIX

Hcnons30BaTh 37€KTPOHHBIE TAOMMIBI AT OOpabOTKH, aHaIM3a U
BU3yaJIM3allMM YHCJIOBBIX JAaHHBIX, B TOM 4YHCJIE C BBIJCICHUEM
Juana3zoHa TaOmuUbpl W YHNOpPSAJOYMBAaHUEM (COPTUPOBKOH) €ro

3JICMCHTOB

4.3

Co3naBaTh W TPUMEHSATH B AJICKTPOHHBIX TaOMUIAX (GOPMYJIBI IS
Pacy€TOB C UCIIOIB30BAHUEM BCTPOSHHBIX apU(PMETHUECKUX (YyHKITHHA
(cymMmmHupoBaHHE W TIOACYET 3HAYEHUH, OTBEYAIONIMX 33JaHHOMY
YCIIOBUIO, cpeAHee apudMeThdyeckoe, TMOUCK MaKCUMAIbHOTO H
MUHHUMAJILHOTO 3HAYEHHUSI ), A0COIFOTHON, OTHOCUTEIHLHOM, CMEIIaHHON

aZipecaryu

4.4

Hcnons3oBaTh OJICKTPOHHBIC Ta6J'II/II_IBI JJIs YHUCJIICHHOI'O

MOZACIINPOBAHUA B IPOCTHIX 3aa4ax U3 Pa3HbIX NPCAMCTHBIX oOiacreit




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Hudposas rpaMOTHOCTH

1.1

Kommbiorep — yHUBepcalabHOE BBIYHCIUTENBHOE YCTPOWCTBO, paboTaromiee Mo
nporpamMme. TUIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CyNEpKOMIbIOTEpbl.  MoOunbHble  ycTpoiicTBa.  TexHuKa

0€30I1aCHOCTH U ImpaBuja pa6OTH Ha KOMIIBIOTCPEC

1.2

1.3

1.4

OcHoBHBIE KOMIIOHEHTHI KOMIbIOTEpa U WX Ha3HaueHue. [Ipomeccop.
OnepaTuBHasE U JOJTOBPEMEHHAs MaMmsATh. YCTPOWCTBa BBOJAa W BBHIBOJA.
CeHCOpHBII BBOJI, TaTYMKH MOOWIBHBIX YCTPOWCTB, CpEACTBA OMOMETPHUIECKON

ayTeHTU(UKAINN

HcTtopust pa3BUTHS KOMIBIOTEPOB M IMPOrpaMMHOro obecrieueHus. [loxoneHus
KoMIbIOTEpOB.  COBpEMEHHBIE  TEHACHLIMH  DPA3BUTHS  KOMIIBIOTEPOB.
Cynepkomnsrorepsl. [lapamiensasle BelunciieHus. [lepcoHanbHBI KOMIBIOTED.
[Ipoueccop u ero XapakTepUCTUKH (TaKToOBash 4YacToOTa, pa3psSAHOCTB).
OneparuBHas namaTe. JJoiroBpeMeHHas maMsTh. Y CTpOICTBa BBOJA U BBIBOAA.

O0bEM XpaHUMBIX JIaHHBIX (ONEpaTUBHAS MAMATh KOMIIbIOTEPA, )KECTKUM TUCK U

TBEPJOTENIbHBIM HAKOMUTENb, IMOCTOSIHHAs NaMATh CMapToHa) M CKOPOCTh

A0CTyNa IJ1d pasiindHbIX BUI0B HOCHUTENCH

[IporpamMHOe  oOecriedyeHne  KommbioTepa. [IpukimagHOoe  mporpamMMHOE
o0ecrieueHue. CucremHoe IpOrpaMMHOE o0ecrieueHue. Cucremsl
nporpaMMupoBanus. [IpaBoBas oxpaHa mporpaMMm W JaHHBIX. becruiatHele u

yCIIOBHO-OecTIaTHbIe TporpaMMbl. CBOOOIHOE MPOTPaMMHOE O0ecTIieueHIE

1.5

@aiinsl 1 manku (karanoru). Tumsl ¢aiioB. CBoiicTBa (QaiinoB. XapakTepHble
pa3mepsl (ailyIoB pa3MYHBIX THUTMOB (CTpaHWIA TEKCTA, DJEKTPOHHAs KHHTA,

dororpadusi, 3aMUCH TIECHU, BUACOKITUII, IOJTHOMETPAXKHBINA (DUITHM)

1.6

[Mpunnunel noctpoeHus QaiinoBbix cuctem. [lomHoe wumsa  Qaiina (mamkwu,

karaiora). [lyTe k aiiny (nmanke, karanory)

1.7

®daiinoBsiii MeHeKep. PaboTa ¢ daitmamu u mankamu (KaTtajaoraMu): CO3JaHue,

KOMMPOBaHUE, TepeMelleHHe, NepeMEHOBaHNe U ynaaieHue (ailioB U Marok




(xatanoros). [Touck ¢aitnoB cpeacTBaMU ONIEPAIIMOHHON CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Hcnonp3oBanue nporpaMm-apxXmuBaTopoOB

1.9

KomnbroTepHbie BUPYCHI U IpyTUE BPEIOHOCHBIE TporpaMMel. [IporpaMmel f1st

3aILUTHI OT BUPYCOB

1.10

O0benuHeHNEe KOMITBIOTEpOB B ceTh. CeTh MHTEpHET. Beb-cTpanuiia, BeO-cailT.
Crpyktypa anpecoB BeO-pecypcoB. bpaysep. IloumckoBeie cuctemsl. I[lonck
uHPOpMAIIMU TIO KITIOYEBBIM CJIOBaM W TIO0 U300pakeHHI0. [[0CTOBEpPHOCTH

nHdopmaIuu, nojydeHHor uz Marepuera

1.11

COBpeMeHHHe CCPBUCHI I/IHTepHeT—KOMMYHI/IKaL[I/Iﬁ

1.12

CereBoii 3THKET, 0a30BbIE HOPMBI HH(POPMALIMOHHOM ITHKH U TIpaBa MpH padoTte

B CCTHU I/IHTepHCT. CTpaTerI/II/I 0€30I1aCHOTO IIOBCACHMUS B I/IHTepHeTe

TeopeTnueckre 0OCHOBbI HH(DOPMATUKH

2.1

Wudopmarius — 01HO U3 OCHOBHBIX MOHATUI coBpeMeHHON Hayku. MHbopmanius
KaK CBEICHUS, MPETHA3HAUCHHBIE NJIsi BOCHPUSTHS UYETOBEKOM, M HH(pOpManus

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh 06pa6OTaHLI aBTOMaTI/IBI/IpOBaHHOﬁ CUCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONUCaHMS HENPEpPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBIO AUCKPETHBIX JaHHBIX. MH(OpMalMoHHbBIE HpPOIECCHl —

IMPOLICCChI, CBA3AHHBIC C XPAHCHUECM, npeo6pa3OBaHHeM )51 nepenaqeﬁ JaHHBIX
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CumBon. Andasut. MomHocTh andasura. PaznooOpasue s3bIKOB U ajagaBUTOB.
EctecTBeHHBIE W (opMabHBIE S3BIKH. AJI(aBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JBonunsiii andasur. KonuyecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHWHAIIMIA)
(GUKCUpOBaHHOW JUIMHBI B JBOWYHOM aindasure. [IpeobpazoBanue mr000T0
andasuTa K 1BOUYHOMY. KOMMUeCTBO pa3inyuHbIX CIOB (PMKCUPOBAHHOMN IJTUHBI B

andaBuTe oNpeneaEHHON MOIITHOCTH

2.4

KO,[[HpOBaHI/IC CHUMBOJIOB OAHOI'O aﬂ(baBI/ITa C IIOMOLIBIO KOJOBBIX CJIOB B IPYIrOM

andaBute, KOJ0Bask TAOJINIIA, TEKOTUPOBAHKE

2.5

JBonunblii koxa. IlpencraBieHue [TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JABOHMYHOM aJ'I(baBI/ITC

2.6

Nudopmannonusiii 00b€M HaHHBIX. BUT — MHHMManbHas €IUHHIIA KOJIHYECTBA

uHbopMaluy — ABOMYHBIN pa3psia. baiit, kuinobait, meradait, ruradait

2.7

CkopocTh Tepefaud JaHHBIX. EJWHUIBI CKOPOCTH Tepeavyd  JIaHHBIX.

Hckaxxenue nHpopMaluy npu rnepepade

2.8

KonupoBanue tekcroB. PaBHoMepubiii kon. HepaBHomepHblii koa. Konmpoka

ASCII. Bocemubutnbie komupoBku. llomstme o xomupoBkax UNICODE.




JlekoqupoBaHre  COOONIICHWH C  HMCIOJBb30BAaHUEM  PAaBHOMEPHOTO |

HEpaBHOMEPHOTO Koja. MHpopManmoHHbIid 00bEM TEKCTa

OO0mmee mpencraBiIceHHE O IMPPOBOM TPEICTABICHUN AayAHOBU3YAIbHBIX U

2.9 JIpyTUX HENpepbIBHbIX AaHHBIX. KoaupoBanwe 1BeTta. L[BeToBbIE MOIEH.
Monens RGB. I'my6una xoguposanus. [Tamurpa
PactpoBoe u BekTOopHOE TmpencTaBieHHe wu3o0paxkenuil. Ilukcens. Ouenka
2.10 uHGOPMAIMOHHOTO  00BbEMa  rpaduyecKux  JaHHBIX AN PacTpPOBOTO
HU300paKCHHUS
KomupoBanue 3Byka. PaspsgHocts M yactora auckperusauuu. KomudecTtBo
2.11 kaHaioB 3amucu. OIleHKa KOJIMYECTBEHHBIX [apaMEeTPOB, CBS3aHHBIX C
IIPEJICTAaBICHUEM U XPaHEHUEM 3BYKOBBIX (haiijioB
3 NHubopmanmoHHbIe TEXHOJIOTHH
31 TexcToBbIe JOKYMEHTHI M KX CTPYKTYPHBIE AJIEMEHTHI (CTpaHuIla, ad3all, CTPOKa,
’ CJIOBO, CUMBOJ)
19 TekcToBBIi mpolecCOpP — HMHCTPYMEHT CO3/1aHus, pPEJaKTUPOBAaHUSA U
' dbopmaTupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBonoB. Ilpudrt. Tunel mpudrTon
13 (pyOnensle, c 3acedykamu, MOHOWIMpPUHHBIE). [lomyxupHoe U KypcHBHOE
. Hauepranue. CBolicTBa a03aleB: TIpaHUIbl, a03alHBIA OTCTYI, HHTEpBal,
BeIpaBHHBaHKE. CTHIIEBOE ()OPMATUPOBAHHE
34 CtpykTypupoBaHue HMHPOpMAIMM C [OMOIIbIO CHUCKOB U  TaOmuIl.
. MHuoroypoBHeBbIe criuckd. Jlo6aBieHne TabIuIl B TEKCTOBBIE IOKYMEHTHI
35 BceraBka m3o0OpaxkeHMH B TEKCTOBble MOKyMeHThl. OOTekaHue H300paKeHUH
' TeKcTOM. BKitoueHre B TEKCTOBBIN JOKYMEHT IuarpaMm 1 popmyi
16 [lapameTpsl cTpanuibl, HyMepauus crpanul. JloOaBieHue B JOKyMEHT
. KOJIOHTUTYJIOB, CCBIJIOK
IIpoBepka mpaBonucanus. PaccraHoBka mepeHOcoB. ['0JI0COBOM BBOJ TEKCTA.
3.7 OnTnueckoe pacro3HaBanue Tekcta. KomnerorepHsiii nepesoa. Mcenonp3oBanue
cepBucoB ceTu MuTepHeT 111 00paboTKM TeKCTa
13 3HAKOMCTBO €  rpauueckuMu  pefakTopaMu.  PacTpoBble  pUCYHKH.
' Hcnonb3oBanue rpaduueckux MpUMUTHBOB
Onepanyu penakTUpoBaHHUS TpapUUECKUX OOBEKTOB, B TOM YHUCIE IH(PPOBHIX
3.9 doTorpaduii: M3MEeHEHUE pasMmepa, oOpe3ka, MOBOPOT, OTPaKEHHE, paboTa ¢

obnactssMu (BbIIEJICHHE, KOMHPOBAHHE, 3aJIMBKa I[BETOM), KOPPEKIHUs I[BETa,




SAPKOCTH U KOHTPACTHOCTHU

3.10

Bektopnast rpajpuka. CozmaHue  BEKTOPHBIX PHCYHKOB  BCTPOCHHBIMH
CpEJICTBAMHU TEKCTOBOI'O IpOLIEcCcOpa WM JPYTUX Iporpamm (IIpHJIOKEHUN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroToBka MynbTHMEIMHHBIX mpe3eHTaruil. Cmaiin. JloOaBneHue Ha criaiijg

TeKcTa U n300pakeHuit. PaboTa ¢ HECKOIBKUMH Clai1aMu

3.12

Jo06aBiienne Ha ciaii ay JMOBU3yalIbHBIX JaHHBIX. AHUManus. [ unepcchuiku

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUSA

TeOpeTI/I‘ICCKI/IG OCHOBBI I/IH(bOpMaTI/IKI/I

HGHO3I/IHI/IOHHI>IG " MMO3UITMOHHBIC CUCTCMbI CHUCJIICHUA. AJI(l)aBI/IT. OcHoBaHue.
Pa3BépHYTa${ (bopMa 3aIIMCu 4ucjia. HepeBozL B JCCATUYHYIO CHUCTECMY YHCCI,

3aIIMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS
PumMmckasg cucremMa cUucieHUs

JBomynas cuctema cuncienus. [lepeBon nenbix yucen B npeaenax ot 0 qo 1024
B JIBOUYHYIO CUCTEMY CUHMCIIicHHs. BocbMepuuHas cucteMa cuuciieHus. [lepeBon
YHUCeNl W3 BOCBMEPUYHON CHUCTEMBI B JIBOUYHYIO M JCCATHYHYIO CHCTEMBI U
ooparno. IllectHammarepuunas cucTemMa cuucieHus. IlepeBoj 4ywcen wu3
NICCTHAIIATCPUIHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO M JCCATHUHYIO

CHCTEMBI U 00paTHO
ApudmeTrrueckue ornepaniy B TBOUYHON cUCTEME CUNUCICHUS

Jlormueckne  BBICKa3bIBaHWsA.  Jlormdeckwme  3HAUYeHMsS  BBICKA3BIBAaHWH. |
DJIeMEHTapHble M COCTaBHBIE BBICKA3bIBAHMS. JlorMueckue omnepanuu: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOXKEHHUE), «WInm» (AU3IBIOHKIUS, JIOTUYECKOe
CIIOXKEHHE), «He» (JTorruueckoe oTpuianue). [[puopuTeT T0ru4ecKux oneparuii.

OmnpeneneHue MCTUHHOCTH COCTABHOTO  BBICKA3bIBaHUS MPH  HM3BECTHBIX

SHAYCHUAX UCTUHHOCTHU BXOIAIINUX B HETO 3JICMCHTAPHBIX BBICKa3bIBaHMUI

1.6

Jlornueckue Bolpaxenus. IIpaBuna 3anucu orudeckux BelpaxeHui. Ilocrpoenue

Ta6J'II/IH HCTUHHOCTH JIOTHYCCKHUX BI)Ipa}KeHI/Iﬁ

1.7

Jlormdeckue »aeMeHThI. 3HAKOMCTBO C JIOTHYSCKHMMH OCHOBAMU KOMITIBIOTEPaA

AJTOPUTMBI U TPOrPaMMHUPOBAHKE

2.1

[lonstne anroputma. McnoaHUTEnun anropurMoB. AJTOpUTM Kak IUIaH




YHpaBJICHUA UCIIOJTHUTEIIEM

2.2

CgoiictBa asiroput™a. CriocoObI 3amicH airopuT™Ma (CIOBECHBIN, B BUJIE OJIOK-

CXEMBI, IPOTrpaMMa)

23

AnropurMmuyeckue KOHCTpyKuuu. KoHCTpykiuusi «cinengoBaHue». JIMHeMHbIN
anroput™M.  OrpaHMYEHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
IIPEAYCMOTPETH 3aBUCHUMOCTD ITOCJIEI0BATEIbHOCTH BBIIIOIHAEMBIX JEHCTBUNA OT

HCXOJHBIX JaHHBIX

24

KoncTpykuusi «BeTBiieHue»: MojHas W HenosnHas ¢GopMbl. BeimonaHenue u
HEBBITIOJIHEHHUE YCIIOBHS (MICTUHHOCTD U JIOKHOCTH BhICKa3biBaHusl). [IpocTsie

COCTAaBHBIC YCIIOBHA

2.5

2.6

KOHCTPYKHI/ISI (IIOBTOPCHHUC): HHKIIbI C 3aJaHHbIM YHCIOM HOBTOpCHI/Iﬁ, C

YCJIOBUCM BBIIIOJIHCHHA, C HepeMeHHOﬁ OUKJIa

Pa3zpaGotka 11 (opManbHOrO MCIOJHUTENS aJrOpUTMa, NPHUBOJSAILEIO K
TpeOyeMoMy pe3yJbTaTy IMpH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paborka
HECJIOXKHBIX aJIrOPUTMOB C MCIOJB30BAHUEM ILUKIOB M BETBICHHUM JUIA
ynpaBieHus: (QOpMaiIbHBIMH HWCIOJHUTENISAMU. BBINOTHEHHWE alrOpUTMOB

BPYYHYIO U Ha KOMIIBIOTEPC. CHHTAaKCUYCCKHUE U JIOTHYECKUE OMIMOKH. OTKA3bI

2.7

SA3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbpHbIi
Anroputmuyeckuit S3pik). Cucrema nporpaMMHpOBaHHS: PpEAaKTOp TEKCTa

nporpamMmm, TpaHCJIATOpP, OTIaYHK

2.8

2.9

2.10

2.11

HepeMeHHaﬂ: THII, HWMs, 3HA4YCHUC. ]_[eJ'IBIe, BCIICCTBCHHLIC W CHMBOJIBHBIC

[IEPEMEHHBIE

Oneparop mnpucBauBaHus. Apu(METHYECKHE BBIPAKEHUS U MOPAJOK HX
BbIunciaeHHs. Onepanny ¢ 1eJIbIMU YUCIIaMU: LENOYUCIEHHOE AEJIEHUE, OCTATOK

OT ACJIICHUA. HpOBepKa ACIIUMOCTH OJJHOTO LEJIOTO YHCJia Ha APYyroe

BerBnenuss. CocraBHble YyClOBHUA (3alUCh JIOTMYECKUX BBIPRKEHUH Ha
M3y4aeMOM sI3bIKe MporpaMmupoBanus). HaxoxnaeHne MUHIMyMa U MakCUMyMa
U3 JBYX, TPEX U YETHIPEX uncell. Penenne kBapaTHOrO ypaBHEHUS, UMEIOILErO

BCIICCTBCHHBIC KOPHU

JII/IaHOFOBaSI OTJIaAKa ImporpaMm: nomaroBO€ BBIIIOJIHCHUEC, IIPOCMOTP 3HAYCHHI

BCJINYHH, OTJI&I[O‘-IHBIFI BBIBOA, BbIGOp TOYKHU OCTaHOBA

2.12

Huka ¢ yenoBuem. AnroputM EBkina st HaX0XkKIeHUS HanOOJIBIIEro 00IIero
JENUTENS IByX HaTypalbHbIX yncell. Pa3ouenue 3anucu HaTypaJIbHOTO YKcia B

MO3ULIMOHHON CHUCTEME C OCHOBAaHHMEM, MEHbIIMM WK paBHbIM 10, Ha




OTJIeNIbHBIE TP

2.13

I_II/IKJ'I C HepeMCHHOﬁ. AJ'IFOpI/ITMBI IMPOBEPKHU ACTUMOCTH OJHOT'O IIEJIOTO YHClia

Ha JIpyroe, IpOBEPKU HATYPAJIBLHOTO YUCIIa HA IPOCTOTY

2.14

OO0OpaboTka CHMBOJBHBIX HaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC) IMEPEMCHHBIE.
[TocumBoabHas 00paboTka CTpoK. [loACU€T 4YacTOTHI MOSIBICHHUS CHUMBOJIA B

cTpoke. Berpoennbie GyHKIMM A1t 00pabOTKH CTPOK

2.15

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOTHl alroputMa MpH 33JaHHOM
MHOXECTBE BXOJHBIX IAHHBIX, ONPE/EICHUE BO3MOXKHBIX BXOAHBIX JIaHHBIX,

IIPUBOSIIMX K JTAHHOMY pe3yJIbTaTy

9 KVIACC

Kon

1.1

IIpoBepsiemMblii 31eMEeHT COAEPKAHUSA

Hudposas rpaMOTHOCTH

I'moGanpnas cetp Murepner. IP-agpeca y3moB. CereBoe XpaHEHHE JIaHHBIX.
MeToab! MHAMBHTyaJIbHOTO M KOJJIEKTUBHOTO pa3MelleHUs] HOBOW MH(POPMAaLIUH B
Wntepuere. bonbiine paHHble (MHTEpHET-JaHHbIE, B YaCTHOCTU JIAaHHBIE

COIIMAJIBHBIX CETEM)

1.2

1.3

[Tonstne 00 wuH(pOpMAIMOHHON 0€30MacHOCTH. YTpo3bl HHGPOPMALMOHHOM
0e30macHOCTH MpHU padboTe B TIIOOATBHON CETH U METOIBI IPOTUBOJCHCTBUS UM.

[TpaBuna Ge3onacHoil ayTeHTH(UKanuu. 3ammra JUYHOM MH(OpPMALMM B CETH
WNurepner. besomacHele  crparermu  noBefeHuss B cetu  VHTepHer.
[IpenynpexneHue BOBIEUEHHs] B JIECTPYKTHBHbIE W KPUMHHAJIbHBIE (HDOPMBI

CETeBOM aKTUBHOCTH (KMOepOyIJIITMHT, GUIIUHT U Jpyrue Gopmbl)

Buner nestensHoctn B MHTepHEeTe. MHTEpHET-CEpBUCH: KOMMYHHKAI[MOHHBIE
CepBHCHI (ITOUTOBAs Ciy>k0a, BUIEO-KOH(PEPEHII-CBSA3b U JIPYTHE), CIPAaBOUYHbIC
CIy>kOBbl  (KapThl, paclUCaHUs M JpyTUe), MOUCKOBBIE CIIYKOBI, CIIy>KOBI
OOHOBJIGHHS TPOTrpaMMHOrO obecriedyeHuss M japyrue ciyxO0bl. CepBHCHI
rocygapcTBeHHbIX — yciayr. OOmaynble xpaHwinuia jgaHHbix.  Cpenctsa
COBMECTHON  pa3paboOTKu JOKYMEHTOB (oHyaiH-oducel). [Iporpammuoe
o0ecrieyeHHe KakK BeO-CEpBUC: OHJIAMHOBBIE TEKCTOBBIE M Tpaduueckue

PEeNaKTOpBI, CpeIbl pa3padOTKU MPOTrpaMM

TeopeTtnueckrue 0CHOBBI HH()OPMATUKU

2.1

Mopgpens. 3amauu, peniaeMbie ¢ TOMOIIBI0 MojenupoBaHus. Kiaccudukanmm




2.2

Mozaeneld. MarepuanbHbie  (HaTypHblE) HW  WH(DOPMAIMOHHBIC  MOJIEIH.
HenpepeiBHble 1 guckperHeie monenu. Mmurtanumonnsie Mozenu. Hrpossie
mogenu. OneHKa COOTBETCTBUSI MOJENM MOACITUPYEMOMY OOBEKTYy U LEJsIM

MO/ICJIUPOBAHUS

Tabmuunbie Moaenu. Tabnuia Kak MpeCTaBICHUE OTHOIICHUS
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ba3el nmanHbIX. OTOOp B TabnuIe CTPOK, YAOBJIETBOPSIONIMX 3aJaHHOMY

YCJIOBHUIO

24

I'pad. Bepmmna, pebpo, mytb. OpHUEHTHPOBAHHBIE W HEOPUECHTUPOBAHHBIC
rpader. [yimna (Bec) peOpa. BecoBas marpuma rpada. [[nuHa myTH MEKTy
BepiurHamu rpada. [Touck ontumansHoro mytu B rpade. HauanpHas BepuinHa

(MCTOYHMK) ¥ KOHEYHas BeplmMHA (CTOK) B OpPHUEHTHPOBAHHOM Tpade.

Brruucnenue koandecTna HYTeﬁ B HAITPaBJICHHOM alTUKJIMYCCKOM rpa(be

2.5

2.6

HepeBo. Kopens, Bepmmna (y3en), nuct, pedbpo (myra) mepesa. Breicora nepera.
[Mognepeso. Ilpumepbl wucmonb30BaHUs JepeBbeB. [lepebop BapHaHTOB ¢
MIOMOIIIBIO JIepeBa

[lonsaTne wmaTemMaTHyecKOM MoJenu. 3aJadd, periaeMble C  MOMOIIBIO
MaTEeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJICTTUPOBAHUSI. Otnnune
MaTeMaTHYeCKOW MOJENH OT HAaTypHOH MOAETM © OT  CJIOBECHOTO

(JIUTEepaTypHOro) ONMUCAaHUs 0ObEKTa

2.7

OTansl KOMIIBIOTCPHOTO MOJCIHUPOBAHUA: IIOCTAHOBKA 3aJladyud, IIOCTPOCHHUC
MaTeMaTHICCKO MOI€CIIH, mporpamMmMHas pcaiursanus, TCCTUPOBAHMUC,
MMPOBCACHHUEC KOMIIBIOTCPHOI'O0  3KCICPpUMCHTA, AaHAJINW3 C€ro pe3yJIbTaToOB,

YTOYHCHHUEC MOACIIN

ANTOpPUTMBI U TPOrPaMMHUPOBAHKE

3.1

Pazbuenne 3amaun Ha moazanauu. COCTaBICHHE aJTOPUTMOB M MPOTPAMM C
HNCITIOJIB30BAHUEM BGTBHGHHﬁ, IIUKJIOB MW BCIIOMOI'aTCIIbHBIX aJIFOpI/ITMOB JUJIA

YHpaBJICHUA UCITOJTHUTEIIEM WU JPYTHUMHU UCIIOJTHUTCIIAMUA

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBleHUE U
OTJIaJIKa TPOTpaMM, pPEATM3YIONIMX THIOBBIE  QJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YMCIIOBBIX MAaCCHUBOB, Ha OJIHOM M3 SI3bIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackanms, Java, C#, lllxombHbii AnroputMuueckuii SI3bIK):
3a0JIHEHHWE YHUCJIOBOI'O0 MAacCHBa CIIy4allHBIMM YHWCJIaMH, B COOTBETCTBUHU C
dbopmyioi uin myTéM BBOJA YMCETl, HAXO0XKICHHE CYMMBI 2JIEMEHTOB MacCHBa,

JIMHEWHBIN TOMCK 3aJaHHOTO 3HAYEHUSI B MACCUBE, MOACUYET SJIEMEHTOB MacCHUBa,

YAOBJICTBOPAOIINX 3aJaHHOMY  YCJIOBHIO, HaXO0XIACHUC MHHHMAaAJIbBHOI'O




(MaKcUMaJIbHOTO) AJIeMeHTa MaccuBa. COpTUPOBKA MacCHBa

3.3

O6pa60T1<a INIOTOKAa JAaHHBIX: BBIYUCICHUC KOJIMYECTBA, CYMMBI, CPECAHETO
apI/I(i)MeTI/I‘ICCKOFO, MUHUMAQJIBHOI'O WM MAaKCHMaJIbHOI'O 3HA4YCHUA JJICMCHTOB

IMOCJICA0BATCIIBHOCTH, YAOBJICTBOPAOIINX 3aJaHHOMY YCIIOBUIO

3.4

4.1

4.2

VYrupasnenue. Curnan. OOpartHas cBs3b. [lomydeHre CHUTHAIOB OT HH(PPOBBIX
JAaTYMKOB (KacaHus, pacCTOsSHUSA, CBeTa, 3BykKa U jApyroro). Ilpumepst
UCIIONb30BAHUSl MPHUHIMIA OOpaTHOM CBA3M B CHUCTEMax yIpaBICHUS
TEXHUYECKUMHU yCTPOMCTBaMHU, B TOM HHCIe B poboToTexHmke. I[Ipumepsl
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIIPABJICHUS JBUKCHUEM B TPAHCIIOPTHOM
CHUCTEME, CBapO4YHasl JIMHMUS aBTO3aBOJla, ABTOMATHU3MPOBAHHOE YIIPABJICHHE
OTOIUICHHEM JIOMa, AaBTOHOMHAs CHCT€Ma YMpaBJCHHs TPAHCIOPTHHIM

CPEJICTBOM U JAPYTHUE CUCTEMBI)
NHubopmanmoHHbIe TEXHOJIOTHN

[TonsitTue 00 >MEKTPOHHBIX TaOnuuax. TUOBl JaHHBIX B slUEHKaX SJIEKTPOHHOMN
tabnuubl. PegaktupoBanue u popmarupoBanue tadbnuil. Berpoennsie GyHKIMN
JUISL TIOMCKa MaKCHUMyMa, MUHHUMYyMa, CYMMBI U CPETHEro apupMeTH4ecKOoro.
CoptupoBKa JaHHBIX B BBIJIEJIEHHOM aAuanasoHe. IloctpoeHue auarpamm
(rucTorpaMma, KpyroBas AMarpaMma, TO4Ye4Has auarpamma). Bpibop Tumna

JUarpaMMbl

[IpeobpazoBanue Gopmyn mpu komupoBaHwr. OTHOCUTENIbHAS, aOCONIOTHAS W

CMCIIaHHasg aapecanusd

43

YcnoBHBIE BBIYHCICHHS B AJIEKTPOHHBIX Tabmumnax. CymMMHpoOBaHHE U MOACUET
3HAYECHHM, OTBEYAIONIUX 3aJaHHOMY YcioBuio. OO0paboTka OONBIIMX HAOOpPOB

JTaHHBIX. YHCTICHHOE MOJIEITMPOBAHKE B AIEKTPOHHBIX TA0IUIIAX

4.4

Pone MH(OPMAIIMOHHBIX TEXHOJOTMHA B Pa3BUTHM SKOHOMUKH MHpa, CTPaHBI,
peruona. OtkpbIThle oOpa3oBaTenbHble pecypchl. IIpodeccun, cpsizaHHbIE C
UHPOpPMATUKOM ¥  HMH(POPMALMOHHBIMM  TEXHOJOTHSIMU:  BeO-Au3aiiHep,
IPOrpaMMUCT,  pa3pabOTUMK  MOOWIBHBIX  NPUJIOKEHUH, TECTUPOBLIUK,
apXUTEKTOpP MPOrPaMMHOI0 0oOecneueHus], CIEeUUAIUCT MO aHaIu3y JIaHHbIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IHPOBEPAEMBIE HA OI'9 11O UH®POPMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
NpoBepPseMOro 0a30BOr0 ypOBHSI OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM
TpeGoBaHus NPOrpaMMbl OCHOBHOI'0 0011ero odpasosanus Ha ocHoBe PI'OC

1 3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMH  TMOHATHSAMH: HWH(pOpMamms, mepenadya,
. XpaHeHHe U 00paboTKa HH(OPMAITUH, AITOPUTM, MOJIEITb, ITU(POBOM

NpoaAyKT W HUX HCHOJIb30BAHUC JIA  PCHICHUSA yq€6HI)IX n

MMPAaKTHUYCCKUX 3a/la4d

12 Bnagenue mOHATUSMU: BBICKA3bIBAHUC, JIOTMYCCKasA  OllCpalus,

JIOTUYCCKOC BBIPAKCHUC

2 YMeTs

51 YMeHne onepupoBaTh €AMHUIAMHU HU3MEPEeHUs HHQPOPMALHUOHHOTO
00BEMa 1 CKOPOCTH Tepeiaun JaHHbBIX

VYMeHne 3amuchiBaTh M CpaBHUBAThH 1enblie ynciaa oT 0 go 1024 B
2.2 Pa3IMYHBIX O3ULMOHHBIX CUCTEMAaX CUUCICHUS C OCHOBaHUSMU 2, §,

16, BBINIOJIHATH apU(PMETUYECKUE ONIEpALIUU HAJ HUMU

YMmenue KOOAUpOoBaTb M ACKOAHUPOBATH COO6HI€HI/I$[ 10 3aJJaHHBIM
2.3 [IpaBUJIaM; IIOHUMAaHHUC OCHOBHBIX IIPUHIUIIOB KOJUPOBaHUA

uH(bOpMaIUU pa3InYHON IPUPOJIBL: TEKCTOBOM, rpadyecKoit, ay1no

YMeHne 3almcBIBaTh JIOTHYECKHE BBIpAXKXCHUA C HCIIOJIB30BAHHUEM
JAU3BIOHKINHU, KOHBIOHKIUU U OTPULAHUSA, OIPCACIATH HUCTUHHOCTD
24 JJOTHYCCKUX BBIan(eHHﬁ, €CJIM HU3BCCTHBI 3HAUCHUSA MHMCTHHHOCTH
. BXOOAIOMX B HETO NCPEMCHHBIX, CTPOUTH Ta6J'II/IHBI HUCTUHHOCTH JIsA
JJOTHYCCKUX BLIan(eHHﬁ; 3alMUCbIBATh JIOTHYCCKHUEC BBIPAKCHUA Ha

M3Y4aeMOM SI3bIKE MPOrPaMMUPOBAHUS

YMeHHe COCTaBISITh, BHINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECNIOKHBIE ~ aJTOPUTMBI  JUIS  YNpaBJIEHUs  UCIIOJHUTEISIMHU
2.5 (Uepenamka, YepT&KHHK H JOpyrue); co3JaBaTh M OTJIAXUBAThH
IpOTrpaMMbl Ha OJJHOM M3 A3BIKOB nporpammupoBanus (Python, C++,

[lackanb, Java, C#, IlkonbHbIi AnropurMuyeckuil  S3bIK),




pealn3yIolie HECTIOKHBIE aITOPUTMbI 00paOOTKU YHCIOBBIX TaHHBIX
C WCIIOJIb30BAHMEM ITMKJIOB W BETBIICHWH; YMEHHE pa3OMBaTh 3aJauu
Ha M0J3a]a4u, UCTO0Ib30BaTh KOHCTAHTHI, IEPEMEHHBIEC U BBIPAKCHHUS
pa3IMYHBIX  TUMOB  (YHCIIOBBIX,  JIOTHYECKHX, CHMBOJBHBIX),
AHAIM3UPOBATh MPEAJIOKEHHBIM  alrOpUTM, ONpPENENsTh, KaKue
pe3yibTaThl BO3MOXHBI MPU 33JJaHHOM MHOXECTBE HCXOJIHBIX

3HAYEHUIN

2.6

YMmeHue 3anMcath Ha M3y4aeMOM  SI3bIKE IIPOrpaMMHUPOBaHUS
ITOPUTMBl IIPOBEPKHU JIEIMMOCTH OJHOIO ILIEJIOr0o 4Hcia Ha ApPYyroe,
MPOBEPKU HATYPaTbHOTO YHCIAa HAa TPOCTOTY, BblAEIeHHsS LUbp U3
HAaTypaJbHOTO YHCJIa, TOWCK MAaKCHMYMOB, MHUHHUMYMOB, CYMMBbI

YHUCJIOBOM I10CIEA0BATEILHOCTHU

2.7

Bnanenne ymeHHMeM OpPHEHTHPOBATBCS B HMEPAPXUYECKOH CTPYKTYpe
¢aitioBoii cucTeMsbl, paboTaTh ¢ (HaIOBOI CHCTEMOH MEPCOHATBHOTO
KOMITBIOTEpa C HCIOJb30BaHUEM rpaduveckoro uHTepdeiica, a
HMCHHO: CO3aaBaTb, KOIIMPOBATb, ICPEMCIIATh, MNCPCHMCHOBBLIBATD,

YAAJIATh U apXUBHUPOBATH q)aﬁHLI M KaTaJoru

2.8

BJ'IaI[eHI/Ie YMCHUSMHU U HABBIKAMU UCIIOJIb30BAHU A I/IH(I)OpMaLII/IOHHLIX
N KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI aJig  TOUCKA, XpaHCHUA,

06pa6OTKI/I U niepciavun U aHaJIM3a pa3JIndHbIX BUI0B HH(bOpMaHHH

2.9

YMeHnue BbIOUpaTh criocod MpeacTaBiIeHus JaHHBIX B COOTBETCTBUHU C
MOCTaBIEHHOW 3a7auedl (TaONuUIbl, CXeMbl, TpaduKH, AUArPaMMBI) C
UCTIOJIb30BAHUEM  COOTBETCTBYIONIMX  TPOTPAMMHBIX  CPEJICTB

00pabOTKH TaHHBIX

2.10

YMmenue ¢opmanuzoBaTh U CTPYKTYpPHPOBaTh  MH(OPMALHIO,
WCIIOJIB3YSl JJICKTPOHHBIC TAOMUIBI Il O0OpaOOTKM, aHaM3a U
BHU3yaJM3allMM YHUCJIOBBIX JAaHHBIX, B TOM 4YHUCIIE C BBIJCICHUEM
quana3oHa TaONuIbl U yHOPSAOYMBaHHEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHHE MPUMEHATH B 3JCKTPOHHBIX Ta0IuIax GopmMyIibl
JUIsi  pacd€ToB €  HCIOJB30BAaHHMEM  BCTPOEHHBIX  (YyHKUUH,
a0COMIOTHOM, OTHOCUTEIHLHON, CMEIIAHHOW aJpecaliuy; UCIO0Ib30BaTh
AIIEKTPOHHBIE TAOJULBI Ui YUCIECHHOTO MOJIEIMPOBAHHS B MPOCTHIX

3ajjauax U3 pa3HbIX MPEJAMETHBIX 00nacTeit




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D
1HO TH®OPMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUA

Hudposas rpaMOTHOCTH

HHHParH#1.1

@aiinel 1 manku (katayorw). [IpuHOUNBI TOCTpOoeHUs (anIoBBIX
cuctem. [TomHoe nms ¢aiina (manku). [IyTh k ¢aiury (manke). Pabota ¢
daiimaMd W KarajJoraMH CpeACTBAMU ONEPAIIMOHHONW CHCTEMBI:
CO3JlaHKe, KOIMPOBaHHUE, IepeMeIleHIEe, TIEPEHMEHOBAHNE U yIaJICHUE
¢daiinoB u mamnok (karajoroB). Tumbl (aitnmoB. CBoiicTBa (Gaitnos.
@aiinoBerii MeHemxkep. [lowck (aiijoB cpeacTBaMu OINMEPAMOHHON

CHCTCMBbI

1.2

O6benuHenne kommnbioTepoB B ceTb. Ceth MuTepHer. Beb-crpanuia,
BeO-caiiT. CTpykTypa anpecoB BeO-pecypcoB. bpayszep. I[louckoBbie
cuctembl. [louck wuHpoOpMaMM MO KIIOYEBBIM CJIOBaM M IO
nzobpaxenuto. JloctoBepHocTh uHGOpMaNUyU, MOJIYYECHHOH U3

Wutepnera. [P-anpeca y3noB. CereBoe XpaHEeHUE TaHHBIX

Teopernueckue 0CHOBBI HHPOPMATUKU

2.1

JIUCKpETHOCTh  AaHHBIX. BO3MOXHOCTb ONMCAHUS HEMPEPHIBHBIX
00BEKTOB H MPOIECCOB C MOMOIIBIO JUCKPETHBIX JTaHHBIX.

CumBon. AndasButr. MomHocts andasuta. J[BouuHb andaBwur.
KonnuectBO  BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOMHAIIMIA)
(buKcUpoBaHHOM [UIMHBI B JABOMYHOM aidasure. I[IpeobpazoBanue
moboro andaButa K JABOMYHOMY. KonMuecTBO pa3iMuYHBIX CIIOB
(UKCUPOBAHHON UIMHBI B alihaBUTE OMPeAEAEHHON MOITHOCTH.
KoanpoBanue cuMBOJIOB 0THOTO ayihaBUTa C IOMOIIBIO KOJIOBBIX CIIOB
B ApyroM anaBute, KojoBas Tabnula, fekoauposanue. Koauposanue
tekcToB. PaBHomepHbIN K01 HepaBHOoMepHsbIit koa. Konuposka ASCII.
Bocemubutnbie konupoBku. Ilonstue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIIOJIB30BAHUEM DPABHOMEPHOIO U

HEpaBHOMEpHOTO Koja. MHpopMannoHHbIH 00bEM TEKCTa

2.2

Nudopmanmonusiii 00bEM naHHBIX. BUT — MUHHUMalbHas €IWHUIIA
KoJnuecTBa MH(pOpMAaMKu — ABOWYHBIA paspsan. EauHHIBI u3MepeHus

nH(popManmoHHOTro 00BEMA AaHHBIX. buT, OalT, KMIIOOANT, MeTa0aNT,




rurabait. CKOpoCTh Tiepeiaun JaHHBIX. EMMHUIIBI CKOPOCTH Tepeaadn

JaHHBIX
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KomupoBanue mBera. llBeroBeie momenu. Mogens RGB. I'myOuna
konupoBanus. [lanutpa.

PactpoBoe u BeKkTOpHOE TpeNCTaBIeHHWE HW300paxeHwid. [IuKcens.
Onenka wuH(pOpMAMOHHOTO 00BbEMa TpadUUECKUX JTaHHBIX IS

pacTpoBOTO U300pAKEHUS
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KonmunpoBanue 3Byka. PazpsaHocTs M yactorta 3anucu. KomamyecTBo
KaHaJIOB 3aIliCH.
Or1eHKa KOJIMYECTBEHHBIX MMApaMETPOB, CBA3AHHBIX C MPEICTABICHUEM

U XpaHEHHEM 3BYKOBBIX (haiijioB

2.5

Heno3umuonHuele ¥ MO3UIMOHHBIE CHUCTEMBI CUUCIEHUA. AndaBuT.
OcHoBanme. Paseépuyras ¢opma 3ammcu uwmcna. [lepeBon B
JNECSATUYHYIO CHUCTEMYy 4HCEN, 3alHMCaHHbIX B JIPYTHX CHCTEMax
CUMCIICHHUSL.

Pumckas cucrema cyuciaeHus

2.6

2.7

JIBonuHas cucteMa cunciieHus. [lepeBo/1 nenbix ynces B npeaenax ot
0 1o 1024 B nBOMYHYIO cUCTEMY cuucieHus. BocbkMepuuHas cucrema
cunciienus. [lepeBos uncen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
JecITUYHYI0 cucteMbl u oOpatHo. lllecTHaaumarepuuHasi cucrema
curciienus. IlepeBox wymcen U3 MIECTHAANATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JACCATUYHYIO CHCTEMBI U O0OpaTHO.

Apudmerrueckre oneparyy B JBOMYHON cUCTEME CUNCIICHUS

Jlornyeckue BbICKa3bpIBaHUsA. Jlormuyeckue 3HaYEHUs BBICKA3bIBaHUM.
DOneMeHTapHble M COCTAaBHBIE BBICKA3bIBaHUA. Jlormueckue omnepanuu:
«» (KOHBIOHKIIUSA, JIOTUYECKOE YMHOXKEHHE), «WIN» (IU3BIOHKIINA,
JIOTHYECKOE CIIOKEHME), «He» (Jormueckoe orpuuanue). [Ipuopurer
Jornyeckux omnepauuid. OrnpeneneHrue HCTUHHOCTH — COCTaBHOIO
BBICKA3bIBAHUS, €CJIM U3BECTHBbl 3HAYCHMsSI MCTHUHHOCTU BXOIALLUX B
HEro JJIEMEHTapHBIX BBICKAa3bIBaHUU. Jlormueckue BbIpaKEHUS.
[IpaBuna 3amucu Jorudeckux BblpakeHuil. IlocTpoenue Tabmun

UCTUHHOCTH JIOTHYCCKHUX BBIpa}KeHI/II\/'I

2.8

Jlorndyeckne d3IEeMEHTBI. 3HAKOMCTBO C JIOTUYECKHMU OCHOBaMH

KOMIIBIOTEpA

2.9

HenpepsiBHble M IUCKpeTHbIE MoOAEHU. VIMUTaLlMOHHBIE MOJEIIN.




Urpossie momenu. OrieHKa afeKBaTHOCTH MOJEIH MOJCITUPYEMOMY

O6’b€KTy " OeJIsIM MOJCIIUPOBaHUA

Tabnuanabie Momenu. Tabnmuma Kak MpeacTaBlIeHUE OTHOIICHHS. basbl

2.10 naHHbeIX. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSIOINIMX 3aJaHHOMY
YCIIOBUIO
I'pad. BepunHa, peodpo, IyTh. OpueHTupOBaHHbIE u

HeopueHTHpoBaHHbIe Tpadbl. [[nuHa (Bec) pebpa. Becoas marpuia
T rpada. J{nmuHa myTi Mexay BepmmrHaMu rpada. [lonck onTuMansHOTO

' nytu B rpade. HauanpHas BepiimHa (MCTOYHUK) U KOHEYHAs BEpIIMHA
(cTOK) B OpueHTUPOBaHHOM rpade. Brrancnenre koaudyecTBa myTei B

HaIpaBJICHHOM allUKIINYCCKOM r‘pa(l)e

Hepeso. Kopens, Bepinna (y3en), TucT, pedpo (ayra) aepesa. Beicota
2.12 nepeBa. [lognepeBo. Ilpumeps ucnonb3oBaHusi aepeBbeB. llepebop

BapHUaHTOB C IIOMOIINBIO ACPEBaA

3 AJNTOpUTMBI U IPOTPAaMMHUPOBAHUE

CgoiictBa anroputMma. CriocoObl 3amucu airoputMa (CIOBECHBIN, B
BUJIE OJIOK-CXEMBI, IpOrpamMma).

11 CocTaBJieHHE aJITOPUTMOB U TIPOTPaMM C HCIIOJIb30BAHUEM BETBIICHHM,
. LIUKIOB ¥  BCIIOMOTATENbHBIX  aJITOPUTMOB Ui  YIIPaBJICHUS
ucnionautenieM  (Pobor, UYepenamka, UYepTté&xHuk u  Apyrue).

Brimonnenue AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPC

SA3pik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
IkonbHBIA ANTOPUTMUYECKHUN SI3BIK).

Cucrema  mporpaMMUpPOBaHMS:  PEJAKTOP  TEKCTa  IpOorpamm,
TPAHCIATOP, OTIATIHK.

[lepemennasa: Tun, wums, 3HaueHue. Llenbie, BenieCTBEHHbIE U
CHUMBOJIbHBIC TIEPEMEHHEIE.

32 Omneparop npucBauBaHus. Apu(METUYECKUE BBIPAKEHUS U TOPSAIOK
. ux BeuKciaeHusA. Onepamuu ¢ TENBIMA YHCJIAMH: IIEITOYHUCICHHOE
JeJieHne, OCTaToK oOT peneHus. BerBnenus. CocTaBHbIE YCIOBUS
(3amuch  JIOTMYECKMX  BBIPAKEHHMM  HA  HM3y4YaeMOM  SI3BIKE
nporpammupoBanus). Haxoxaenne MuHuUMyma

Y MakCUMyMa H3 JABYX, TPEX U 4EeThIPEX umncen. Pemenne kBaapaTHOTO

YpaBHCHHA, HUMCIOLICTO BCIICCTBCHHBIC KOPHMH. I_[I/IKJI C YCJIOBHUCM.

Anroput™m EBKIMIa 171 HaX0KIEHNUS HAUOOJIBIIIETO OOIIETO IeTUTENS




JBYX HaTypaJIbHBIX uncell. Pa30nenne 3amucu HaTypaJIbHOTO YUCIa B
MO3UIIMOHHOM CUCTEME C OCHOBAHMEM, MEHbBIIIUM WY paBHBIM 10, Ha
ornenbHble MUGPHL. LUk ¢ mepeMeHHOH. AJITOPUTMBI TPOBEPKHU
JETUMOCTH OJHOTO 1I€JIOTO YKCIIa Ha APYroe, MPOBEpKU HATYpPaIbHOTO

YucClia Ha IIPOCTOTY
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3.4

3.5

3.6

O6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIC)
nepemennble. [locumBonbHass 00paboTka cTpok. [logcuér wacToTs
MOSIBJIEHUSI CHMBOJIA B CTpoke. BcTpoeHnnbie pyHKIMU Jy1st 00paboTKH
CTPOK

OmnpeneneHne BO3MOXHBIX pE3yJIbTaTOB pabOTHl AITOpPUTMA TpHU
JTAHHOM MHOJKECTBE BXOJIHBIX JaHHBIX, ONPEACICHHE BO3MOXHBIX

BXOAHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY PE3YJIbTATYy

Tabnuunbie  BenmuuuHbl  (MaccuBbl).  OJHOMEPHBIE  MACCHUBHI.
CocraBneHue U OTJaAKa NPOrpaMM, peaIu3ylOUUX TUIIOBBIE
QITOPUTMBI 00PaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJHOM
u3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkonbHBIA ~ ANropuTMuUUecKHi  SI3bIK): 3alOJHEHHE YHCIIOBOTO
MaccuBa CIy4yalHBIMH YHCIIAMH, B COOTBETCTBHH C (OPMYIOH WIH
myTéM BBOJA YHCEN, HAXOXICHHE CYMMBI DJIEMEHTOB MAacCHUBa,
JIMHEWHBIN OUCK 33JJaHHOTO 3HAYEHHUS B MACCUBE, MOJCUYET JIEMEHTOB
MacCHBa, YJOBJIETBOPSIONIUX 3aJlaHHOMY YCJIOBHIO, HAaXOXJICHUE
MUHUMAJNBbHOTO (MaKCHUMAallbHOTO) 3JeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTka IOTOKA JIaHHBIX: BBIYHCICHHE KOJUYECTBA,
CYyMMBI, CpEIHEro apudmeTnyeckoro, MUHHUMAJIBHOTO u
MaKCUMaJbHOTO  3HAUEHUS  DJIEMEHTOB  TOCJEIO0BATEIbHOCTH,

YAOBJIETBOPSIOLIUX 3aJaHHOMY YCJIOBHIO

VYmpasnenue. Curnan. OOpatHas cBsi3b. [lomydeHwe cuUrHaiIoOB OT
M(POBBIX JATYUKOB (HAMpUMEp, KaCaHUsI, PACCTOSIHHSI, CBETA, 3BYKA).

[Tpumepbl HCTONB30BaHUS TPUHIMIIA OOPAaTHOW CBSI3M B CHUCTEMax
yIOpaBIeHUs] TEXHUYECKUMHU YCTPOHUCTBAMHU C TIOMOIIBIO JAaTYHUKOB, B

TOM YHCJIE B POOOTOTEXHUKE

NudopmanioHHble TEXHOIOTUN

4.1

TexkcToBble JOKYMEHTBI M HUX CTPYKTYpHBIE 3JE€MEHTHl (CTpaHHUIA,
a03a11, CTpOKa, CII0BO, CUMBOII).

TexcToBbIN MpolieccOp — MHCTPYMEHT CO3/aHus, peAaKTUPOBAHUS U




dbopmaTtupoBanus TekcToB. [IpaBumiia Habopa Tekcra. PenaktupoBanue
tekcra. CpoiictBa cumBoiioB. Llpudt. Tunsl mpudtos (pydieHsie, ¢
3aceykaMu, MOHOIIMpHHHBIE). [ToyXkupHOE U KypCHBHOE HauepTaHUE.
CpoiictBa a03ameB: TpaHMIbI, a03alHBIA  OTCTYI, HWHTEpBal,
BbIpaBHUBaHUE. [lapameTpsl crpanunbl. CtuneBoe (opMaTupOBaHUE.
CrpykrypupoBanue HMHGOPMAIMM C IOMOIIBIO CIIMCKOB M TaOJMII.
MmuoroypoBHueBble cnucku. JloOaBneHue TabnMil B TEKCTOBBIC
TOKyMEHThl. BcraBka M300paXeHHH B TEKCTOBBIE JIOKYMEHTHI.
OOtekanne uU300paKeHWd TEKCTOM. BKIIOYeHHE B  TEKCTOBBIN
JOKYMEHT auarpamm, (Gpopmyli, HyMepaluud CTPAaHHUI, KOJOHTUTYJIOB,

CCBIJIOK M JPYTUX 3JICMCHTOB

4.2

4.3

PactpoBbie pucynku. HMcnons3oBanue rpaguuecKux IPUMHUTHBOB.
Onepanuu penakTUpOBaHUsS TpaduuecKux OOBEKTOB, B TOM YHCIIE
uudpoBbIx doTorpaduii: M3MEHEHHE pasMmepa, 0O0pe3Ka, MOBOPOT,
oTpakeHHe, padboTa ¢ o0nacTsiMu (BBIIETICHHE, KOTMPOBAaHHE, 3aJIMBKa
I[BETOM), KOPPEKIIUs IIBETa, SPKOCTH W KOHTPACTHOCTU. BekropHas
rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMH
TEKCTOBOTO TMpOLIeCCOpa WX JAPYTUX MporpaMM (TPUIOKEHHH).

Jlob6aBneHre BEKTOPHBIX PHCYHKOB B JJOKYMEHTBI

[ToaroroBka MynbTUMEANITHBIX TIpe3eHTanuid. Cnaii. JlobaBnenue Ha
claia Tekcta W u300pakeHuid. PaboTra ¢ HECKONBKMMHM Claigamu.
JloOaBrnieHne Ha claig ayIuOBU3YaldbHBIX JaHHBIX. AHUMAIUS.

I'mnepccebuiku

4.4

Tunbl naHHBIX B s4Yeiikax AMEKTpOHHOW Tabnuubl. PemaktupoBaHue u
dbopmatupoBanne Tabimi. BcerpoeHHble GyHKIMM IS TIOMCKA
MaKCUMyMa, MHHHUMYMa, CYMMBI W CpPEIHEro apu(METHYECKOTO.
CopTupoBKa JaHHBIX B BbIJCICHHOM aAuana3zoHe. Iloctpoenue
nuarpaMMm  (THCTOrpamMma,  KpyroBass — JuarpaMma,  TodedHas
nuarpamma). Beibop tuna nuarpammel. [IpeoOpasoBanue popmyin npu

KOITMPOBaHWH. OTHOCI/ITGJ’ILHaS{, a0COJIFOTHAS U CMEIIaHHas aapecanusa

4.5

VYciloBHBIE BBIYUCIICHHSI B 3JCKTPOHHBIX TaOmuiax. CyMMHpOBaHUE U
noJcUéT 3HAYCHUH, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
Oompmimx  HAOOpPOB  JaHHBIX. YMCIEHHOE  MOJEIMPOBAHUE B

ANEKTPOHHBIX TAOIHIIAX




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

* Undopmaruka: 7-i kiacc: 6a30BbIi ypOBEHb: YUCOHUK; S-€ U3aHUE,
nepepaboranHoe bocona JI.JI., bocoBa A.}O. AkunonepHoe o0111ecTBO
«3narensctBO «IIpocBemienne»

* Uadopmarnka: 8-i kiacc: 0a30BbIN YPOBEHB: YUSOHUK; 5-€ U3aHNE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkiimonepHoe o0111ecTBO
«M3parensctBO «IIpocBenienne»

* Indopmaruka: 9-i kiacc: 6a30BbIi yPOBEHB: YUCOHUK; S5-€¢ U3JaHUE,
nepepaboranHoe bocona JI.JI., bocoBa A.}O. AkunonepHoe o0111ecTBO

«3narensctBo «lIpocBemenuey»

METOINUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HNUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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