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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o nHdopMatuke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeacrasieHHbix B PI'OC OO0, a Takxke ¢enepanbHoil pabodeid mporpaMMbl
BOCITUTAHUSI.

[Iporpamma no wuHOpMaTHKe AA€T NPEACTABICHUE O LEAX, 0Oen
CTpaTeruu OOYYCHHS, BOCIUTAHUS M PAa3BUTUSA OOYYAIOIIUXCS CPEICTBAMU
nH(pOpMaTHKK Ha 0a30BOM YpOBHE, YCTaHABIMBACT 00s3aTEIBHOE MPEAMETHOE
coJiep KaHue, MPEyCMAaTPUBACT €ro CTPYKTYpPUPOBAHHUE TI0 pa3jiesiaM U TeMaM.

[Iporpamma 1o wuHpOpMATHKE ONpEACISICT KOJIMYECTBCHHBIE W
KaueCTBEHHBIC XapaKTECPUCTHKHA Y4eOHOro Marepuana Juisi KakIOoro roja
U3YYCHHS, B TOM 4YHCJIC ISl COJEPXATCIbHOTO HAMOJHEHUS PAa3HOTO BHJA
KOHTPOJS (TPOMEKYTOYHON aTTecTallid OOYYarOIIMXCSA, BCEPOCCUUCKHUX
IIPOBEPOYHBIX padOT, TOCYIAPCTBEHHOW UTOTOBOM aTTECTAIIHH ).

[Iporpamma 10 wWHQpOpPMATHUKE SIBISCTCS OCHOBOW JUISI COCTaBIICHUS
aBTOPCKUX YYCOHBIX MpOTpaMM, TEMAaTHYCCKOTO IUIAHUPOBAaHMS Kypca
YUUTETIEM.

enssmu  w3ydeHuss HHPOPMATHKM HA YpOBHE OCHOBHOI'O OOIIETro
00pa3oBaHUs SBISIOTCS:

dbopmMupoBaHUE OCHOB MHUPOBO33pCHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH HH(POPMATHUKH, TOCTIXKCHHSIM Hay4YHO-
TEXHUYECKOTO0 Tporpecca M OOIIECTBEHHOW MPAaKTUKH, 3a CUET pa3BUTUA
npescTaBieHuit 00 WHpOpMAIMU KaK O Ba)KHEHIIEM CTpaTerHyeckoM pecypce
pa3BUTHs  JIMYHOCTH,  TOCYyAapcTBa,  OOIIEecTBa,  IMOHUMAHUS  POJHU
UH(GOPMAIIMOHHBIX MPOLIECCOB, UH()OPMAITMOHHBIX pecypcoB u
MH(GOPMAIIMOHHBIX TEXHOJOTUN B YCIOBUAX HU(PPOBOI TpaHChHOpMAIITK MHOTHX
cdep )KU3HU COBPEMEHHOT'O 00I1IEeCTBA;

oOecrieueHne yCIOBUM, CIIOCOOCTBYIOIIUX PA3BUTHIO aITOPUTMUYECKOTO
MBIIIJICHUSI KaK HEOOXOJUMOTO YCIOBUS MPOPECCUOHATBHON JESITEILHOCTH B
COBpPEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE, MPEIINOoararnero cnocoOHOCTh
oOydarorierocsi pa3OWBaTh CJIOKHBIE 3aj7auyd Ha Oojiee MPOCTBIC MOJ3aJa4H,
CpaBHUBATh HOBBIC 3aJ]a4M C 3aJja4aMU, PEHIEHHBIMU paHee, OMpeesaTh Iaru
JUTSL TOCTHXKEHHS pe3yIbTaTa U TaK Jaliee;

dbopMupoBaHue W pa3BUTHE KOMIETEHIMH oOydJaromuxcs B o0JacTu
MCIIOJIb30BaHUSl HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM
qyclie 3HAaHWW, YMEHWH W  HaBBIKOB paboTel ¢  uwHpOpMaIMei,
MPOrPaMMHUPOBAHMSI, KOMMYHHUKAIIMM B COBPEMEHHBIX IU(GPOBBIX Cpenax B
ycioBusx — obecriedeHuss  MHQOpPMAIMOHHOW  O€30MacHOCTH  JIMYHOCTH
oOydJaromerocs;

BOCIIMTAHUE OTBETCTBEHHOTO W  HW30MPATENIbHOTO  OTHONICHUS K
uH(pOpMAaIK ¢ YIETOM MPABOBBIX M ATUYECKUX ACTIEKTOB €€ pacipoCTpaHEeHHUS,
CTpeMJICHUs K TMPOJOJDKCHUIO 00pa3oBaHUs B 00JacCTH HH(POPMAIMOHHBIX
TEXHOJOTUA W CO3WAATENFHON JCATENHHOCTH C TPUMEHEHHEM CPEJICTB
WH(OPMAITMOHHBIX TEXHOJIOTHA.

NudopmaTtika B o0CHOBHOM 0011IeM 00pa30BaHUN OTPAXKALT:

CYyITHOCTh HMH(POPMATUKH KaK HAyYHOW NHUCIHIUIMHBI, H3ydaromen
3aKOHOMEPHOCTH MPOTEKAHUS " BO3MOKHOCTHU aBTOMATHU3AINH
WH(OPMAITMOHHBIX TPOIECCOB B PA3JIMYHBIX CHCTEMAX;



OCHOBHBIE  00JAacTHM MNPUMEHEHUs HWH(POPMATUKU, TPEKIE BCETO
MH(OPMAIMOHHbIE TEXHOJIOTUH, YIIPABIEHUE U COLIMANIbHYIO chepy;

MEXKUCIUIUIMHAPHBIA  XapakTep HHPOpMATUKU U HUHPOPMAIMOHHOMN
JEeSATENbHOCTH.

N3yuenne uHPOPMATUKM OKa3bIBAET CYIIECTBEHHOE BIMSHHE Ha
(dopMHUpOBaHUE MHUPOBO33PEHUSI OOYHAIOUIErOCs, €ro MXU3HEHHYIO MO3ULUIO,
3aKJIaJbIBAET OCHOBHI TOHUMAHMS MPUHIUIOB (YHKIHMOHUPOBAHUS U
UCIIOJIb30BaHUSl ~ MH(GOPMAIIMOHHBIX  TEXHOJIOTMM  Kak  HEOOXOAMMOTo
MHCTPYMEHTa NPAKTUYECKU JII0OOOH JNEeATeIbHOCTH M OJHOrO M3 Haubosee
3HAYUMBIX TEXHOJOTUYECKUX JOCTH)KCHUNW COBPEMEHHON IIMBWJIM3AILIMH.
MHorue mpeAMETHbIE 3HAHMS U CHOCOOBI  JIEITENbHOCTH, OCBOCHHbBIE
oOydJaromuMucsl MpU HU3ydYeHUH HHGOPMATUKH, HAXOASAT MPUMEHEHHE KaK B
pamMKax oOpa30oBaTeIbHOrO MpoIEecca NPH M3YyYEHUU JPYIHMX MpeAMETHBIX
obJlacTei, Tak U B UHBIX KU3HCHHBIX CUTYAIIMSIX, CTAHOBSTCS 3HAYUMBIMU JIJIs
dbopMupoBaHUs KAYECTB JIMYHOCTU, TO €CTh OPUECHTUPOBAHBI HA (POPMUPOBAHUE
METanpeIMETHBIX U JIMYHOCTHBIX PE3YIbTATOB 00yUCHUS.

OcHoBHbIe 3a7aun yueOHoro npeamera «MudopmaTika» — chopMupoBaTh
y 00yJaronuxcs:

MOHUMAHUE TPUHIMIIOB YCTPOHUCTBA U (PYHKIIMOHUPOBAHUS OOBEKTOB
IU(POBOTO OKPYKEHUSI, TIPEACTABICHUS 00 MCTOPUM U TEHICHIUSIX Pa3BUTHUS
uH(GOpMATUKHU TIeproa U poBoi TpaHCchHOpMAIITU COBPEMEHHOTO 00111eCTBa;

3HAHUS, YMEHUS U HaBBIKM TPAMOTHOM MTOCTAaHOBKHM 3a/a4, BO3HUKAIOIIUX B
MPAKTUYECKOUN MEATeIbHOCTH, JJIsl UX PEIICHUs C MOMOIIBI0 HHPOPMAITMOHHBIX
TEXHOJIOTUH, YMEHUSI U HABBIKKM (DOPMATM30BAHHOTO OINHKCAHUS TMOCTABIIEHHBIX
3azay;

6a3oBbie 3HaHUS 00 MH(MOPMAIIMOHHOM MOJEIMPOBAHHH, B TOM YHCIE O
MaTEMaTUYECKOM MOJIETUPOBAHNH;

3HaHHE OCHOBHBIX AITOPUTMHUUYECKUX CTPYKTYP U YMEHUE MPUMEHSTH 3TU
3HAHMS U1 IOCTPOCHHS aITOPUTMOB pELIEHUs 3a7ad M0 UX MaTeMaTUYeCKUM
MOJIETISIM;

YMEHHUS U HaBBIKM COCTABJICHHUS MPOCTHIX MPOTPaMM IO MOCTPOCHHOMY
ANITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;

YMEHHUS ¥ HaBBbIKM J(P(EKTUBHOTO HCIOJb30BAHUS OCHOBHBIX THUIIOB
OPUKIATHBIX ~ OporpamMM  (MPUJIOKEHUM)  OOIero  Ha3HAUYCHHs U
MH(GOPMAIIMOHHBIX CUCTEM JJI PEIICHHs ¢ MX TIOMOIIBIO0 MPAKTUYECKUX 3a]1ad,
BJa/icHHEe 0a30BBIMM HOpMaMH WH(OPMAIMOHHOW STUKH W TpaBa, OCHOBAMU
nH(OPMAITMOHHON 0€30MaCHOCTH;

yMEHHUE I'PAaMOTHO HHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS TPAKTUUYECKUX
3a/lady ¢ MOMOIIBI0 WH(MOPMAIIMOHHBIX TEXHOJOTUN, MPUMEHSTHh MOJIYYCHHBIC
pEe3yAbTaThl B IPAKTUUECKON EATEIIBHOCTH.

Henn un 3amaun u3zydeHuss MHGOPMATHKH HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus ONPCICISAIOT CTPYKTYPY OCHOBHOIO COJCPKaHHSA Y4eOHOro
MpeaMeTa B BUJAE CIEAYIOIINX YEThIPEX TEMATUUECKUX Pa3/IEIIOB:

1udpoBasi TpaMOTHOCTB;

TEOPETUYECKHUE OCHOBBI MHPOPMATHKH;

aJITOPUTMBI U TPOTPAaMMHUPOBAHUE;

WH(GOPMAIIMOHHBIE TEXHOIOTHH.

Ha u3yuyenue nndopmatuku Ha 6a30BoM ypoBHe oTBoauTca 102 vaca: B 7
kiacce — 34 yaca (1 yac B Hezento), B 8 kitacce — 34 yaca (1 yac B Henenio), B 9
kiacce — 34 gaca (1 yac B Henento).



COILEPKAHUE OBYYEHUA
7 KIIACC

IIu¢ppoBasi rpaMOTHOCTDH

KoMmnbroTep — yHuBepcajJbHOe YCTPOCTBO 00pad0TKH JAHHBIX

KoMmbroTep — yHuBepcanbHOE BEIYMCIUTEIBHOE YCTPOHCTBO, padoTarolee
1o mporpamme. TUIbl KOMIBIOTEPOB: MEPCOHATBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYNIEPKOMITbIOTEPhI. MOOUIIbHBIE YCTPOUCTRA.

OCHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpPAa M UX HazHauyeHue. [Ipoueccop.
OnepatuBHass W JOJITOBPEMEHHAs MaMsATh. YCTPOWCTBA BBOJAa M BBIBOJIA.
CeHCopHBIN BBOJ, TaTYUKU MOOWIBHBIX YCTPOMCTB, CpEICTBA OMOMETPUUIECKON
ayTeHTU(UKAIUH.

Uctopust pa3BuTHs KOMIIBIOTEPOB W MPOTPAMMHOrO 0OeCTeUeHUsI.
[Tokosienuss koMnbrOTEpOB. COBPEMEHHBIE TEHJACHIIMU PA3BUTHS KOMIIBIOTEPOB.
CynepKoMNbIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[TepconanbubIit KOMIBIOTED. [Iporieccop u ero XxapakTepuCTUKH (TaKTOBas
4acToTa, pa3psAaHOCTh). OmnepartuBHas mnamsATh. JloJTroBpeMeHHAss TaMSTh.
YcerpoiicTBa BBOa 1 BbIBOJIa. OOBEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MAMSITh
KOMIIBIOTEpPA, JKECTKUM W TBEPAOTEJIBHBIA JHUCK, TIOCTOSIHHAs MaMSATh
cMapTdoHa) U CKOPOCTh JOCTYIIA JIJIsI PA3JIMUHBIX BUIO0B HOCUTEJICH.

Texauka 6e30MacHOCTH U IIpaBujIa PabOThl HA KOMIIBIOTEPE.

IIporpammbl 4 1aHHBbIE

[Iporpammuoe obGecnieuenne kommbloTepa. [lpukiaaHoe mnporpamMmHoe
oOecrieueHue. Cucremnoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpaMm M JaHHBIX. becniaTHele u
yCIIOBHO-0ecIuiaTHbIe mporpaMMbl. CBOOOIHOE MPOrpaMMHOE 0OecTieUeHuUE.

®daiinel ¥ nanku (katamoru). [IpuHIUIBI TOCTpOeHMS (HAMIIOBBIX CHCTEM.
[TomHoe mms daiina (manku). Ilytes x daiiny (manke). Pabora ¢ daitmamu u
KaTajloraMu CpEJICTBaMHU OIEPAllMOHHOW CUCTEMBI: CO3JaHHE€, KOIHUPOBAHUE,
nepeMelleHrne, MepeuMeHoBaHNe U yhaneHue ¢aiaoB U Manok (Katajaoros).
Tunsr daiinos. CBoiicTBa (aitioB. XapakTepHble pazMepsl (pailioB pa3IHuHbIX
TUNIOB (CTpaHMIIA TEKCTa, DJIEKTPOHHAs KHUTA, (oTorpadus, 3amuch MECHH,
BUJICOKJIMII, TTOJIHOMETPXKHBIA (UIbM). ApXxuBaiusi JaHHBIX. Vcmnonb3oBaHue
nporpaMmMm-apxuBatopoB. dDainoBeiii MeHemkep. [lonck ¢daitioB cpencrBamu
OMNEPALMOHHON CHUCTEMBI.

KomrmbrorepHsie BUPYCHI M APYTUE BPEAOHOCHBIE TporpaMmel. [IporpamMmer
JUISL 3a10UTHI OT BUPYCOB.

KoMmnbroTepHbie ceTH

O6benuHeHne KoMibloTepoB B ceTh. Ceth MHTEpHET. Beb-cTpanmuia, Beo-
caiit. CTpykTypa aapecoB Beb-pecypcoB. bpaysep. [louckoBsie cuctemsl. [Touck
nHOpPMAIIMK TIO KJIIOYEBHIM CJIOBaM M MO H300pakeHHio. Jl0CTOBEPHOCTH
uHbopmaImm, moaydeHHoi u3 MutepueTa.

CoBpeMeHHbIE CEPBUCHI THTEPHET-KOMMYHUKAIIUI.

CereBoii 3THKET, 6a30BBIC HOPMBI MHGOPMAIIMOHHOW 3TUKHU W TpaBa Mpu
pabote B Untepuere. Ctparerun 0e3onacHoro nosenenus B Uutepuere.

Teopernueckne 0CHOBbI HH(POPMATHKHU

Nudpopmanus u vHPOPMALMOHHBbIE MPOLECCHI

Nudopmaiiust — 01HO U3 OCHOBHBIX MOHSATHI COBPEMEHHON HAYKH.



Nudopmanuss kak cBeleHUs, NpeAHa3HAYEHHbIE [JIi  BOCIPUSITHUS
YeJIOBEKOM, U MH(pOpMaIMs KaK JaHHbIE, KOTOPblE MOTYT OBITb 0OpaOOTaHBI
aBTOMAaTU3UPOBAHHOMN CUCTEMOM.

JIuckpeTHOCTh TaHHBIX. BO3MOXHOCTB OMKCaHUsI HEMPEPHIBHBIX O0BEKTOB
Y TIPOIIECCOB C TOMOIIIBIO JUCKPETHBIX JAHHBIX.

NudopmanimonHsie mporiecchl — MPOIECCHI, CBSI3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U Tepeaadeii TaHHbIX.

IIpencraBiaenue uHpopmManuu

CumBon. Andasut. MomHocTs andaButa. Pa3zHooOpasue S3bIKOB U
andasutoB. EcTtecTBeHHBIE M (QopManbHble S3bIKH. AJ(ABUT TEKCTOB Ha
pycckoM si3bike. JIBouuHbidt andaBuT. KonuyecTBO BCEBO3MOXKHBIX CJIOB
(komOBBIX KOMOWHaIMI) (PUKCUPOBAHHOW HJWHBI B JIBOUYHOM ajdaBUTE.
[IpeobpazoBanue noboro andaButa K ABOMYHOMY. KOIMYECTBO pa3IUyHBIX
c10B PMKCUPOBAHHOM JJIMHBI B aJipaBUTE ONpPeeIEHHON MOIITHOCTH.

KonupoBanue cuMBOJIOB OJTHOTO ajihaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KoJoBas TaOIuIla, JEKOIUPOBAHUE.

JBonunsiii koa. IlpeacraBieHne AaHHBIX B KOMIBIOTEpE KaK TEKCTOB B
JIBOUYHOM ayipaBUTE.

Nudopmanmonnsiii 00bEM naHHBIX. bUT — MUHMManbHas eIUHUIIA
KoJaudyecTBa WHGOpPMAIMU — JBOMYHBIM paspsna. EauHunbel  u3MepeHus
uH(OpMaIMOHHOTO 00BEMA NaHHbBIX. bUT, 62T, KUITOOANT, MeTabaiT, ruradamT.

CkopocTh nepenaun JaHHbIX. EMUHUIBI CKOPOCTH Mepeiaun JaHHBIX.

KomupoBanue TtexctoB. PaBHOMEpHBIM KoiaA. HepaBHOMEpHBIM KOZ.
Komupoka ASCIl. BocebmubutHbie koaupoBku. I[loHATHE O KOJIMPOBKAX
UNICODE. JlekonupoBaHue COOOIIEHUNH C MCIOJIB30BAHUEM PAaBHOMEPHOTO U
HEpaBHOMEPHOTO kKoja. MHpopMannoHHbIii 00bEM TEKCTA.

Hckaxxenne nunopmaiuu npu nepeaaye.

O61iee mpeacTaBieHre O MU(PPOBOM MPECTABICHUN ayAHNOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX JIAHHBIX.

Konmuposanue mBera. IlBeroBeie Momenu. Mopenr RGB. I'nmyOuna
koaupoBanus. [lanmuTpa.

PactpoBoe u BekTOpHOE npeacTaBieHue n3oodpaxenuil. [Tukcens. Onenka
uHpopMalMOHHOTO  00BbEéMa  TpauUecKUX JaHHBIX JUJII  PacTPOBOTO
NU300pakeHUsI.

Konupoanue 3Byka. PazpsagHocts u yactora 3anucu. KonnuecTBo kaHaIoB
3aIHCH.

OneHka KOJIMYECTBEHHBIX MapaMETpPOB, CBSI3aHHBIX C MPEJCTABICHUEM U
XpaHEeHHEM 3BYKOBBIX (pailsios.

NupopmManuoHHbIe TEXHOJIOTHH

TexcToBBIE TOKYMEHTBI

TexcToBBIE JOKYMEHTHI M UX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHHIla, ad3ail,
CTpOKa, CJI0BO, CHMBOJI).

TekcToBbId MpolLEeccOp — HUHCTPYMEHT CO3/IaHMs, PEAAKTUPOBAHUS U
dbopmatupoBanusi TekctoB. [IpaBuna Habopa Tekcta. PemaktupoBanue TekcrTa.
CaotictBa cumBosoB. llpudrt. Tumber mpudtoB (pydieHblie, ¢ 3aceyKkaMu,
MoHommupuHHbIe). [lonyxupHoe u KypcuBHOe Hadeptanue. CBoiicTBa ab3alleB:
IpaHUIlbl, a03alHBIA OTCTYN, HUHTEPBAJ, BIpaBHUBaHUE. [lapaMeTpbl cTpaHUIIBI.
CruneBoe popmaTUpoOBaHUE.

CrpykrypupoBanue wuHMOpMalUK € TOMOIIBID CHUCKOB M TaOIuIl.
MHuoroypoBHeBbie cnicKd. [{o0aBiaeHne TaOaull B TEKCTOBBIE JOKYMEHTHI.



BceraBka  u300pakeHMH B TEKCTOBbIE  JOKYMEHThl.  OOTekaHue
M300pKEHUN TEKCTOM. BKIIOUeHHE B TEKCTOBBIM JIOKYMEHT JUarpamm,
(dopMyI1, HyMepalK CTPAHUL, KOJOHTUTYJIOB, CCBUIOK U PYTHX 3JIE€MEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mepeHocoB. ['oocoBoil BBOA
TekcTa. ONTHYECKOE paclno3HaBaHWE TEKCTa. KOMIBIOTEPHBIM NEPEBOM.
Ucnonw3oBanue cepBucoB MuTepHeTa 11711 00pabOTKH TEKCTA.

Komnbrorepnas rpaguka

3HaKOMCTBO ¢ TpaduyecKUMH peAakTopaMu. PacTpoBble pHUCYHKH.
Hcnonb3oBanue rpadguueckux NpUMUTHBOB.

Onepauuu pegakTUpPOBaHMUS Tpaduueckux OOBEKTOB, B TOM YHCIE
upoBbIX (pororpaduii: u3MeHeHHe pazMepa, 00pe3Kka, MOBOPOT, OTpaKEHHE,
pabora ¢ obnacTsmMu (BblAEICHUE, KOMMPOBAHUE, 3aJTUBKA 1IBETOM), KOPPEKIIMS
LBETA, APKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpelCTBaMHM TEKCTOBOI'O Ipolieccopa WM APYTUX MporpaMM (IPUIIOKEHHI).
JloGaBneHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI.

MyabTUMeAMAHBIC NIPEe3eHTAIMA

[ToaroroBka MysnbTUMENWHBIX mnpe3eHTanuil. Cnaitn. JloGaBieHue Ha
crnaii Tekcra u u3odpaxkeHuit. Pabora ¢ HECKOIBKMMU ClaiijaMu.

JlobaBnenue Ha craldg — ayIMOBH3yalbHBIX  JIaHHBIX. AHUMAaIMS.
I'unepccblikm.

8 KUIACC

TeopeTnvyeckne 0OCHOBbI HH(POPMATHKH

Cucrembl cUnCIeHUS

Heno3unionHble © TO3WIMOHHBIE CHUCTEMBI CUUCIeHUS. AJdaBurT.
OcunoBanue. Pa3pépuytas ¢opma 3ammcu uyucna. [lepeBon B JECATHYHYIO
CUCTEMY YHCEJ, 3alUCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHHUS.

Pumckas cucrema cuuciaeHus.

JIBonuHas cucrema curcienus. [lepeBos nensix yucen B npeaenax ot 0 1o
1024 B nBOoWYHYIO CHUCTEMY cuuclieHUA. BocbMepuuHas cucTeMa CUUCIICHUA.
IlepeBoa uncen M3 BOCBMEPUYHOW CHUCTEMBl B JIBOMYHYK) U JAECATUYHYIO
cuctemsbl u oopatHo. lllectHaamarepuynas cuctema cuncnenus. [lepeBos uncen
U3 MIECTHAIATEPUYHON CUCTEMBI B IBOMYHYI0, BOCBMEPUUYHYIO U AECATUYHYIO
CHUCTEMBI U 0OpPATHO.

ApudmeTnyeckre onepanii B JBOUYHON CUCTEME CUHCIICHUS.

JIeMeHThl MAaTEeMATHYECKOM JIOTHKH

Jlornueckue BbICKa3bIBaHUs. JIOrMyeckne 3HA4YCHHsS BBICKA3bIBAaHUM.
DNeMEHTapHbIE U COCTaBHBIE BBICKA3bIBaHMs. Jlornmueckue omepanuu: «u»
(KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHUE), «WIW» (AUIBIOHKIMS, JIOTUYECKOE
CJIOKEHHE), «HE» (Jorruueckoe oTpuianue). [Ipuopurer 1oruueckux onepanuii.
Onpenenenne HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CIM HM3BECTHBI
3HAQYEHUS! MCTUHHOCTU BXOISIIMX B HEro 3JIEMEHTAapPHBIX BBICKA3bIBAHMIA.
Jlornueckue BeIpaxkeHus. lIpaBuiia 3amMcu  JIOTUYECKUX  BBIPAKEHUM.
[TocTpoenue TabIKI] ICTUHHOCTH JIOTUYECKUX BBIPAKECHUH.

Jlornueckue SIE€MEHTBHl. 3HAKOMCTBO C JIOTUYECKUMU OCHOBAMH
KOMIIBIOTEPA.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

HcnonnuTtenu v aJirOpuTMbI. AJITOPUTMHYECKHE KOHCTPYKIUH

[lonstue anroputma. McnonHuTenu aiaropurMoB. AJTOPUTM Kak IUIaH
YIPABJICHUS UCTIOJTHUTEIEM.

CgoiictBa anroputma. CriocoObl 3alucu aaroputMa (CIOBECHBIN, B BUIE
0JIOK-CXEMBI, IIPOrpamMma).

AnroputMuYecKue  KOHCTPYKIMHU.  KOHCTpPYKIMS ~ «CleJOBaHUE.
JInHenbII AJITOPUTM. OrpaHn4eHHOCTh JIMHEUHBIX aJITOPUTMOB:
HEBO3MOXHOCTb PEe1yCMOTPETh 3aBUCUMOCTb MOCJIEIOBATENILHOCTH
BBITIOJIHSEMBIX JIEUCTBUM OT UCXOAHBIX JAHHBIX.

KoHcTpykiusi «BeTBiIeHUE»: MOJIHAsS U HenoJsiHasg (Gopmbl. Beinonnenue u
HEBBITNOJHEHUE YCIOBUS (MCTUHHOCTH U JIOKHOCTH BbICKa3biBaHus). [IpocTbie u
COCTaBHbIE YCIIOBHSI.

KoHcTpykiust «11oBTOpEeHMSI»: UKIIBI C 3aJJaHHBIM YHCJIOM MMOBTOPEHUH, €
YCIIOBUEM BBITIOJIHEHHUS, C IEPEMEHHOM 1MKIIA.

Pa3zpaboTka 1t GOpMaTbHOTO MCIIOJIHUTENS aNropuTMa, IPUBOJSAILIETO K
TpeOyeMoMy pe3ysbTaTy MNpU KOHKPETHBIX HMCXOJHBIX JaHHBbIX. Pa3paboTka
HECJIOXKHBIX aJTOPUTMOB C HCIOJb30BAHUEM IIMKJIOB W BETBJICHHUM A
ynpaBiieHus: (GOpMaJbHBIMU MCIIOJHUTENSAMH, TakuMu kak Po6ot, Uepenaika,
Yepréxuuk. BpimonHeHne anropuTMOB BPYYHYIO M Ha KOMIBIOTEpE.
CuHTakcH4ecKue u Jorudeckue omuoku. OTKas3bl.

A3BIK NpOorpaMMupoOBaHus

SI3pik mporpammupoBanus (Python, C++, Iackans, Java, C#, IlIkonbHbIi
AnropuTMUYECKHil S3BIK).

Cucrema mporpaMMUpOBAHUS: PEAAKTOP TEKCTa MPOrpamM, TPAHCIATOD,
OTJIAYHUK.

[lepemennas: tum, umsi, 3HaueHue. Llenble, BelieCTBEHHbIE 1 CUMBOJIbHbBIC
nepeMeHHbIE.

Omneparop npucBauBanus. ApuMeTHUecKrue BBHIPAKEHUS U TMOPSAIOK HX
BbIuKcaeHUs. Onepauu ¢ HeJIbIMA YUCIaMU: IIEJIOYUCIIEHHOE IeJIeHHe, OCTaTOK
OT JICJICHHUS.

BerBnenus. CocTaBHble YCIOBHUS (3aIUCh JIOTHYECKUX BBIPAKEHHUHN Ha
M3y4aeMOM sI3bIKe IPOrpaMMHUpOBanus). HaxoxkIeHrne MUHIMyMa i MaKCHMyMa
U3 JIByX, TPEX U 4eThIpEX yncel. PenieHrne KBaapaTHOTO ypaBHEHUS, UMEIOIIETO
BEIIECCTBEHHBIE KOPHHU.

JuanoroBas oTJiaJika MpOrpaMM: TIOIIATOBOE BBHIMIOJHEHHUE, MPOCMOTP
3HAYeHHUH BEJTMYMH, 0TI 04YHbIN BBIBOJ], BBIOOP TOYKH OCTAHOBA.

[Mukn ¢ ycnoBuem. AnroputM EBKnmzma s HaXOKAEHUS HanOOJBLIErO
o011ero AenuTelNs ABYX HaTypalbHBIX uucelsl. Pazbuenue 3amucu HaTypajabHOTO
4yCJla B MO3UIMOHHON CHCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, Ha
OTIeIbHBIC UDPHI.

[Muks ¢ mepeMeHHON. ANTOPUTMBI MTPOBEPKHU JIETUMOCTH OJHOIO LEIOr0
quclia Ha JPyroe, IpOBEPKH HATYPaJIbHOIO YMCia Ha MPOCTOTY.

OO0paboTka  CHMBOJBHBIX  AaHHBIX.  CHMBOJIBHBIE  (CTPOKOBBIC)
nepemenHnble. [locumBonbHas 06paboTka cTpok. [1oacuér 4acToThl MOSBICHUS
CUMBOJIA B cTpoKe. BeTpoennsie pyHKImu 11t 00pabOTKH CTPOK.

AHaJIn3 aJIrOpuTMOB

Omnpenenenre BO3MOXHBIX PE3yJIbTAaTOB pabOThI alropuTMa MpH JaHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, ONPEACICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MPUBOJAILMX K JAHHOMY PE3YJIbTaTy.



9 KUIIACC

Iu¢ppoBasi rpaMOTHOCTDH

I'nodanbHas cerb UHTepHeT U cTpaTerum 0e30MacHOro NnoBeJeHUs B
HeH

I'no6anbhas cetb UnTepuer. IP-agpeca y3noB. CeTeBoe XpaHEHUE TAHHbIX.
MeTopl UHAUBUAYATBHOTO U KOJIJIEKTUBHOT'O pa3MeNIeHUs HOBOM MH(OpMaluu
B HMutepnere. bonbiue naHHble (MHTEPHET-IaHHBIC, B YAaCTHOCTH JaHHBIC
COITMAJIbHBIX CETEH).

[Tonsitue 00 nHGOPMAITMOHHON 0€30MaCHOCTH. YTPO3bl HHGOPMAITMOHHON
0€30MacHOCTU MpU paboTe B rI100ATBHOM CETH U METOJIBI TPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTH(UKAIMU. 3aliuTa JUYHOM HHQpOpMAIUU B
Wnrepnere. bezonacusle ctpareruu nosenenus B Murepuere. [Ipenynpexaenue
BOBJICUEHHUS B JICCTPYKTHUBHBIE U KPUMHHAIbHBIE (DOPMBI CETEBON aKTUBHOCTHU
(xuOepOyIITUHT, PUIIMHT U ApyTrue GOopMbI).

PabGora B MHOPMALIHOHHOM NPOCTPAHCTBE

Bunst NEeATeIIbHOCTU B WNntepHere, WHTEPHET-CEPBUCHI:
KOMMYHHMKAIIMOHHBIE CEPBUCHI (IMOYTOBAs CIIyk0a, BUIEO-KOH(PEPEHII-CBI3b U
Jpyrue), CIpaBOYHbIC CIYKObl (KapThl, paclucaHus W APYTrue), MOUCKOBBIC
CITY>OBI, CITY’)KObI OOHOBJICHHS TIPOTPAMMHOTO 00ECIICUCHUSI U JPYTHE CIYKOBI.
CepBuchl TocynapcTBeHHbIX ycayr. O6maunbie XpaHuwinia JaHHeIX. CpeacTa
COBMECTHOM  pa3pabOTKu JOKyMEHTOB (oHiaitH-oducsl). I[IporpammHoe
oOecrieueHue Kak BeO-CepBHUC: OHJIANHOBBIE TEKCTOBbIE U TpaduyecKue
PEAAKTOPHI, Cpebl pa3pabOTKH MPOTPaAMM.

TeopeTnyeckre 0CHOBbI HH(POPMATHKH

MopaeaupoBaHue KaK MeTO O3HAHUS

Mogens.  3agaum, pemaeMble € MOMOIIBIO  MOJEIHUPOBAHMS.
Knaccuduxanuu moneneit. Matepuanbuble (HaTypHble) U MUH(QOpPMAIMOHHBIE
mozaenu. HemnpepblBHbIE W JUCKPETHBIE MoJeNd. VIMHUTAllMOHHBIE MOJIEIIN.
Urposeie monenu. OneHKa aleKBaTHOCTA MOJIENH MOJEIUPYEMOMY OOBEKTY U
LEISIM MOJETUPOBAHUSL.

Tabnuunsie Mogenu. Tabnuila Kak MpeacTaBlIeHUe OTHOIICHUS.

bazel mannbix. OT60p B TaOIMIE CTPOK, YAOBIECTBOPSIOUIUX 3aJaHHOMY
YCIJIOBHIO.

I'pad. Bepmmna, pedpo, myTs. OpueHTHPOBAHHBIE U HEOPUECHTUPOBAHHBIC
rpadnl. Jlnmaa (Bec) peOpa. BecoBas marpunia rpada. JnuHa myTH Mexmy
BepmmHamu rpada. [louck ontumansHoro mytu B rpade. HauanpHas BepimHa
(MCTOYHMK) W KOHEYHas BepHIMHa (CTOK) B OPHEHTHPOBAHHOM Tpade.
Brrunciienne konudecTBa MyTel B HAMPABIEHHOM allUKINYEeCKOM Tpade.

Hepeso. Kopens, BepmuHa (y3en), aucT, pedpo (myra) aepesa. Bricora
nepesa. [lognepeso. [Ipumeps! ucnonapzoBanus nepesbeB. [lepebop BapuaHTOB ¢
IIOMOIIBIO JIEpeEBa.

[TonsTne MaTeMaTH4eCcKOM MoAeau. 3ajadyu, peniaeMble C TOMOIIBIO
MaTEMaTHYECKOIO (KOMIIBIOTEPHOTO) MOJIETTUPOBAHUSL. Otnuuue
MAaTEMaTH4YEeCKOW MOJEIM OT HATypHOM MOJEIM U OT CJIOBECHOIO
(JIuTepaTypHOro) onucaHus 00ObEKTA.

DTanbl KOMIIbIOTEPHOTO MOAEIUPOBAHUS : TOCTAHOBKA 3a]]a4H, IOCTPOCHUE
MaTeMaTH4eCKOM  MOJIeNid, MpOrpaMMHasl  peaiau3alusi, TEeCTUPOBAHHUE,
MPOBEJCHNE KOMIIBIOTEPHOIO JKCIEPUMEHTA, aHaJIh3 €ero pe3yJbTaToB,
YTOUYHEHUE MOJEIH.



AJITOPUTMBI U TPOTPAMMHPOBaHME

Pa3paboTka aJropuTMoB U IPOrpamMm

Pa3ouenue 3amaun Ha noazanayu. CocTaBiaeHHUE aJrOPUTMOB U IPOTrpamMM C
WCIIOJIb30BaHUEM BETBJICHUM, IUKIOB M BCIOMOTATEIbHBIX AJITOPUTMOB IS
yIpaBieHUsT UCMIOTHUTEIEM POOOT WK APYrUMU UCTIONHUTENSAMH, TAKUMH Kak
UYepenamka, YepTEXHUK U IPYTUMMU.

Tabnuunbie BeTuuuHbl (MaccuBbl). OHOMEpHBIE MaccuBbl. CocTaBlIeHHE U
OoTJIaJIka MPOrpaMM, PEAIM3YIOUIUX THUIIOBBIE aAJITOPUTMBI  00pabOTKHU
OJTHOMEPHBIX UYHCIIOBBIX MAacCCHBOB, Ha OJHOM M3 S3BIKOB MPOTPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlIkoyibHbIH AJNTOpUTMHYSCKUN SI3BIK):
3aM0JIHCHUE YHUCJIOBOTO MAacCHBa CIyYalHBIMU YHCIAMH, B COOTBETCTBUHU C
dbopmynoit uiam myTéM BBOJA YUCEN, HAXOXKIEHUE CYMMBbI 3JIEMEHTOB MAacCHUBa,
JUHEWHBIA TOUCK 3aIaHHOTO 3HAYEHUS B MACCUBE, TTOJICUET DIIEMEHTOB MacCHBa,
yIOBJICTBOPSIONIUX  33JIaHHOMY  YCIIOBHIO, HaXOXJICHHUE MHHUMAJIBLHOTO
(MakcuMaIbHOTO) AyieMeHTa MaccuBa. COpTUPOBKA MACCHBA.

O6paboTka MOTOKA JTAHHBIX: BBIYMCIECHHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apupMETHIECKOTO, MHUHUMAJIBLHOTO U MaKCHUMaJbHOTO 3HAYCHHUS JJIEMEHTOB
MIOCJIEIOBATEIILHOCTH, YOBICTBOPSIONINX 3aJJaHHOMY YCIIOBHIO.

Yupasienue

VYupasnenne. Curnan. OOpatHas cBs3b. [lonydeHuwe CUTHAIOB OT
1M (POBBIX TATYUKOB (KacaHUs, PaCCTOSIHUS, CBETA, 3ByKa U Apyroro). [Ipumepsl
UCIIOJIb30BaHUSl TPUHIMIA OOpaTHOM CBSI3M B CHUCTEMax yIpaBJICHUS
TEXHUYECKUMHU YCTPONCTBAMH C TIOMOIIBI0 JAaTYUKOB, B TOM YHCIIC B
POOOTOTEXHUKE.

[Tpumepsl pOOGOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABICHHS JBHKEHUEM
B TPAHCIIOPTHOM CHCTEME, CBApOYHAsl JIMHUS aBTO3aBOJ1a, ABTOMATU3HUPOBAHHOE
yIpaBjieHWe  OTOIUIEHWEM JIoMa, AaBTOHOMHAas CHCTeMa  yIpaBleHUs
TPAHCTIOPTHBIM CPEJICTBOM M JIPYTHE CUCTEMBI).

HNudopMmannoHHbIe TEXHOJIOTHHA

DJIeKTPOHHbIE TAOJIUIIBI

[TonssiTue 00 »HNEKTPOHHBIX TaOMMIAX. THIBI JaHHBIX B sSYCHKax
ANCKTPOHHON Tabmuiel. PemaktupoBanme u  QopmarupoBaHue TaOJIHIIL.
Berpoennsie GyHKIMH 1715 TOMCKAa MAKCUMYMa, MUHUMYMa, CyMMBI U CPETHETO
apugmerndeckoro. COpPTUpPOBKAa JaHHBIX B  BBIJICJIEHHOM  JIMaIla30HE.
[loctpoenue nuarpamm (TUCTOrpamMma, KpyroBasi auarpamMma, TOYEHHas
nuarpamma). Beioop THma nuarpamMmei.

[IpeobpazoBanne  Qpopmyn mnpu  KommpoBaHuH.  OTHOCHUTEIBHASA,
a0COIOTHAS U CMEIIIaHHAs aJpecarus.

VYcnoBHBIE BBIYHCICHUS B DJEKTPOHHBIX Tabiuiax. CyMMHUPOBaHHE H
MoACY€T 3HAYCHUM, OTBEYAIONIINX 33aJIaHHOMY yciaoBHI0. OO0paboTka GOIBITUX
Ha0OpOB JaHHBIX. YHUCIICHHOE MOICIUPOBAHUE B DJIEKTPOHHBIX TAOJIHIIAX.

NudopmannoHHble TEXHOJIOTMHA B COBPEMEHHOM 001IeCTBE

Ponp wHpOPMAIMOHHBIX TEXHOJOTHH B Pa3BUTHH JKOHOMUKH MUPA,
cTpaHbl, peruoHa. OTKpbIThiE 00pa30BaTEIbHbIE PECYPCHI.

[Ipodeccun, cBsazanHbie ¢  wHPOPMATUKOW W HWHPOPMAIMOHHBIMU
TEXHOJOTUSMH: BeO-AM3alHEp, MPOTPAMMHUCT, Pa3pabOTIUK MOOMIBHBIX
MPUJIOKEHHUH, TECTUPOBIIUK, apPXUTEKTOpP MPOTPAaMMHOTO OOecreyueHus,
CHEUUAIIMCT M0 aHAJU3Y JAHHbIX, CACTEMHBIA aIMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
HH®OPMATUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3yuenne uHpOpMaTUKKM HAa YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
HAIIPaBJICHO HA JIOCTIKCHHE 00YYaIOIIUMHUCS JTUIHOCTHBIX, METAIIPEIMETHBIX H
MIPEIMETHBIX PE3yJIbTaTOB OCBOCHHS COJICPKaHMS YU4eOHOTO MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3yNbTaThl MMEIOT HAIPABJICHHOCTh Ha peElIeHUE 3aaad
BOCITUTAHUS, PA3BUTHS M COIMAIIM3AIMHN OOYYAIOIINXCS CPEICTBAMU YICOHOTO
npeaMeTa.

B pesynbpraTe m3ydeHus WHGOPMATHKHA Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y o0ydaronierocs OyayT copMUpOBaHbI CIASAYIONTUE JUIHOCTHBIC
pE3yJIBTATHI B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

IICHHOCTHOE OTHOIIICHUE K OTCYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYCCKOMY W HAYYHOMY HACJICJIMIO0, TTOHMMaHUE 3HAYCHHS WH()OPMATHKH
KaKk HAayKd B JKH3HH COBPEMEHHOTO OOINeCTBa, BJIAJCHUE JOCTOBEPHOM
uHPOpMAIMEH O TEPEIOBBIX MHUPOBBIX M OTECYCCTBEHHBIX JIOCTHKCHHUSAX B
o0sacTi MHPOPMATHKU U MHPOPMAIIMOHHBIX TEXHOJIOTHH, 3aHHTEPECOBAHHOCTD
B HAyYHBIX 3HAHUAX O IIU(POBOK TpaHCHOPMAIIUU COBPEMEHHOT'O 00IIEeCTBa;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OpUEHTAIlMs Ha MOpajbHbIC IIEHHOCTH W HOPMBI B CHTYaIUAX
HPABCTBEHHOTO BHIOOPA, TOTOBHOCTH OLIEHUBAThH CBOE MOBEICHHUE U TIOCTYIIKHU, a
TaKk)Ke TOBEJCHHE U TMOCTYNKH APYTUX JIIOJAEH C TMO3UIMKU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYE€TOM OCO3HAHUS IOCJEICTBUIA IMOCTYNKOB, aKTHUBHOE
HENPUSITHE aCOIMATBHBIX TOCTYIIKOB, B TOM 4yHcie B MIHTepHeTe;

3) rpaskIaHCKOr0 BOCTIUTAHUSA:

NpEeJICTaBlIeHne O COLMAIBHBIX HOpPMax M MpPaBHIIAX MEXITMYHOCTHBIX
OTHONIICHUH B KOJUICKTHBE, B TOM UYHCIE B COLMAIBHBIX COOOIIECTBAX,
coOmro/ieHne TpaBuwil O€30MaCHOCTH, B TOM UYHCJIE HaBBIKOB 0€30MacHOro
MOBEICHUsSI B HMHTEPHET-CpPelie, TOTOBHOCTh K pPa3HOOOpa3HON COBMECTHOU
JESTEIHbHOCTH TP BBITIOJIHEHUH YYEOHBIX, MO3HABATENBHBIX 3a/a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMONOHMMAHHUIO M B3aMMOIIOMOINU B
npolecce 3ToM yueOHO 1eaTeTbHOCTH, TOTOBHOCTh OIIEHUBATH CBOE TIOBE/ICHHE
Y TIOCTYIIKA CBOMX TOBAPHUIIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

4) HeHHOCTell HAYYHOI 0 NO3HAHMUSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHYECKHUX peACTaBICHUM 00
uHdopmary,  WHOOPMAIMOHHBIX  Mporeccax W WHOOPMAIIMOHHBIX
TEXHOJIOTUSAX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAyKUd H
OOIIECTBEHHOM MPAKTUKH W COCTABJISIONUX 0a30BYI0 OCHOBY JIsl TIOHUMAHUS
CYITHOCTH HAYYHOU KapTHHBI MUPA;

UHTEpEeC K OOYyYCHHMIO M TIO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM00Opa30BaHUI0, OCO3HAHHOMY BbIOOPY HANpaBIECHHOCTU U
YpOBHS 00y4YeHUS B JadbHEHIIIEM;

OBJIaJICHWE OCHOBHBIMU HAaBBIKAMHU HWCCIIEIOBATEIBCKON EATEIHbHOCTH,
YCTAaHOBKAa HA OCMBICJICHUE OIbITa, HAOIIOICHUN, TOCTYNIKOB M CTPEMIICHHE
COBEPIIIEHCTBOBATh MYTH JOCTWKEHUS WHIWBHUIYAIBHOTO W KOJUICKTUBHOTO
Oylarononyyus;



c(OpMHPOBAHHOCTh MH(OPMAIIMOHHON KYJIBTYpPbl, B TOM YHUCJE HAaBBIKOB
CaMOCTOSITEIIbHON pabOThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOM JTUTEPATYpPOM,
pa3Ho00pa3HbIMU CPeACTBAMHU MH(POPMALIMOHHBIX TEXHOJOTHid, @ TAK)KE YMEHUS
CaMOCTOSATEIBHO ONPEEISTh EIH CBOET0 00yUeHUs!, CTABUTh U (POPMYIHPOBATH
1UIsl ce0sl HOBBIE 3a/1aud B y4€0e M MO3HABATENbHOU NEATEIbHOCTH, PA3BUBAThH
MOTHUBBI U HHTEPECHI CBOEH MO3HABATEIILHOU IEATEIBHOCTH;

5) dpopmupoBaHus KyJbTYPbI 310POBbA:

OCO3HAHHME LIEHHOCTH J>KHU3HHU, OTBETCTBEHHOE OTHOUIEHHUE K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3/0pPOBBIA 00pa3 KU3HU, B TOM 4YHCIE U 3a CYET
OCBOCHHS M COOJIOJeHUsl TpeOOBaHUN O0€30MacHO 3KCIUTyaTallud CpPEJCTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAITHOHHBIX TEXHOJIOTHH;

6) Tpy10BOr0 BOCIMTAHMS

UHTEpEeC K NPAKTUYECKOMY H3yUeHHIO mpodeccuil u Tpylaa B cdepax
npodeccuOHaIbHOM  JESITENIbHOCTH,  CBS3aHHBIX €  HMH(QOPMATUKOM,
IpOrpaMMHUPOBAHUEM U MH(DOPMAIMOHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMHM Ha
JOCTHXKEHUSAX HAyKU MHPOPMATUKU U HAYYHO-TEXHUUYECKOIO MPOrpecca;

OCO3HAHHBIA BBIOOP M TMOCTPOEHUE HMHAMBUAYATBHONH TpaeKTOPUH
o0pa3oBaHus M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
MHTEPECOB U NMOTPEeOHOCTEH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS

OCO3HaHHE TI00aJIHLHOTO XapakTepa dKOJIOTHYECKUX MpoOiieM U myTel ux
pelieHusi, B TOM YHCIE C Y4E€TOM BO3MOXKHOCTEH HWH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) ajanTramum o0ydawmerocsi K HU3MEHSIOUNIUMCS  YCJOBHUAM
COLHAJILHOM M MPUPOJIHON Cpeabl:

OCBOCHHE O0YYaIOIMMUCA COLMAIBLHOTO OIbITAa, OCHOBHBIX COIMATBHBIX
pOJIei, COOTBETCTBYIOIIUX BEAYIIECH NESITEIBHOCTH BO3pacTa, HOPM M MPABUII
OOIIIECTBEHHOTO TOBEACHUS, (OPM COIHMAIBHONW JKM3HM B Tpynmax u
coo0I1IecTBaX, B TOM YHCIIE CYIECTBYIOIIUX B BUPTYaJIbHOM IPOCTPAHCTRBE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO HH(OpMATHKE
OTpakarOT  OBJIAJICHHE  YHUBEPCAJIBHBIMH  y4EOHBIMH  JCHCTBUSIMU  —
II0O3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornueckue aeicTBus:

YMEHHE ONPENeNIATh IOHATHS, CO37aBaTh OOOOIICHHS, yCTaHABIWBATH
aHaJIOTUH, KJIACCU(PUIIMPOBATh, CAMOCTOSATEIIBHO BBIOMpaTh OCHOBAaHHS M
KpUTCpUH JJI1 KiIacCU(HMKAIUM, YCTAaHABJIMBATh IPUUYUHHO-CIICICTBCHHBIC
CBSI3U, CTPOWUTH JIOTUYECKHE PACCYKICHUA, JE€IaTh  YMO3AKIIOYCHUS
(MHIYKTUBHBIC, TEAYKTUBHBIC U 110 aHAJIOTUH) U BBIBO/IbI;

yMEHHE CO37aBaTh, NMPHUMEHATh M IMPEOOPA30BBIBATh 3HAKK W CHUMBOJIBI,
MOJICJIA U CXEMBI JJIs pelieHns] yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

CaMOCTOSATEILHO BEIOMPATH CIIOCO0 perieHust yaeOHoM 3a1aun (CpaBHIUBATh
HECKOJIbKO BapHaHTOB PEIICHUS, BHIOMPATh HAMOOJee MOAXOIAIINNA C yIETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/IbCKHe AeliCTBHUA:

bopMyTupOBaTh BOMPOCHI, (PUKCHUPYIOIINE Pa3pblB MEXKIY pPECATbHBIM U
JKEJAaTeNIbHBIM ~ COCTOSSHHUEM  CHUTyallud, OOBEKTa, W  CaMOCTOSTEIbHO
yCTaHaBJIMBATh UICKOMOE U JAHHOE;



OIICHUBAaTh HAa TMPUMEHUMOCTb U  JOCTOBEPHOCTh HHGPOPMAIUIO,
MOJYYEHHYIO B XOJI€ UCCIIEIOBAHUS,

MIPOTHO3UPOBATh BO3MOKHOE JajbHEHIIIee pa3BUTUE MPOLIECCOB, COOBITHIT
Y UX TIOCJIC/ICTBUS B aHAJIOTUYHBIX UJIU CXOJHBIX CUTYyAIlUsX, a TAK)KE BBIJIBUTATh
MIPEIOJIONKEHNS 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH JIePUIUT UHOOPMALINK, TAaHHBIX, HECOOXOAUMBIX ISl PEIICHUS
MOCTABJICHHOM 3aJa4H;

NPUMEHATH Pa3IUYHbIE METO/bl, HHCTPYMEHThI U 3alpOChl TIPU MOUCKE U
orOope MH(OpPMAIMU WU JTaHHBIX W3 UCTOYHUKOB C YUYETOM MPEIJIOKEHHOU
y4eOHOM 3a7a4M U 3aJJaHHBIX KPUTEPHUEB;

BLIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPHPETHUPOBATH
uH(OPMAIINIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

CaMOCTOSITEJIbHO  BBIOMpAaTh ONTHUMaJbHYIO (OpMY MpeaCTaBICHUS
uHopMauu u HIUTIOCTPUPOBATh PEIIACMBIC 3a[a4d HECIOXHBIMU CXEMaMU,
JuarpaMMamu, HHOH IpaMKoON 1 UX KOMOMHALSIMUY;

OIICHUBATh HAAEKHOCTh WH(OpPMAIMK IO KPUTEPHUAM, MPEIIOKEHHBIM
yUHTENIeM I CHOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO;

3¢ PeKTUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HHPOPMAITHUIO.

KoMMyHHKAaTHBHBIE YHUBepPCaJIbHbIE YUeOHbIE 1eficTBHUS

Oo0menue:

COMOCTAaBJISITh CBOM CYXACHUS C CYXJICHHSIMH JPYTMX YYaCTHHKOB
auanora, OOHapyXKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

nyOJIMYHO  TPEACTAaBIATh  PE3YNbTaThl  BBINOJIHEHHOTO  OMbITA
(9KCTIEpUMEHTa, UCCIeOBaHMS, POEKTA);

CaMOCTOSATEILHO BBIOMpATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
pe3eHTAIMU U 0OCOOCHHOCTEN ayTMTOPUU U B COOTBETCTBUM C HUM COCTAaBIISThH
YCTHBIE U TNHCHbMEHHBIE TEKCThl C MCIOJb30BAHUEM HWIUIIOCTPATUBHBIX
MaTEepHAaIIOB.

CoBMecTHas 1eITEIBHOCTD (COTPYITHHUYECTBO):

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIUBUTYAIBHON
paboThl MPU pPEHICHUU KOHKPETHOW MPOOJEeMBbI, B TOM YHCIE TPU CO3JaHUU
UH()OPMAIIMOHHOTO TIPOJIYKTA;

IPUHUMATH 1[€]1b COBMECTHON MH(GOPMAIIMOHHON NEATeIbHOCTH TI0 cOopYy,
obpabotke, nepepade, ¢popmanuzauu HHGOPMALHK, KOJUICKTHBHO CTPOHTH
JCHCTBHS 110 €€ JOCTIKCHUIO: PACTIPEACIISITE POJIH, A0TOBAPHBATBCS, 00CYXKAATh
MPOILIECC U PE3YJIbTAT COBMECTHOM PabOTHI;

BBITIOJHSTH CBOIO YacTh paboThl ¢ MHGOpMaMen win WHHOPMAITMOHHBIM
MPOYKTOM, JOCTUTAs KAYECTBEHHOTO PE3yNbTaTa MO CBOEMY HAIPABICHHUIO U
KOOPJIMHUPYS CBOM JICUCTBUS C IPYTUMU YWICHAMH KOMAH]IbI;

OIICHMBATh KaueCTBO CBOETO BKJAaJa B OOIIMiT MHGOPMAIIMOHHBIN TPOIYKT
M0  KPUTEPUSAM, CAMOCTOSATEIBHO  CHOPMYIHPOBAHHBIM  yY9aCTHUKAMU
B3aUMOJICUCTBUS;

CpPaBHUBATh PE3yJdbTaThl C MUCXOMAHOW 3a/adeil W BKIJIAJ KaXJAOT0 WICHA
KOMaHJIbl B JIOCTH)KCHHE PE3yNIbTATOB, Pa3leiiTh chepy OTBETCTBEHHOCTH H
MPOSIBIIATH TOTOBHOCTD K MPEOCTABICHHUIO OTUETA TIEPE]T TPYIIIOH.

PerHﬂTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHﬂ
CaMoopraHmaunﬂ:



BBISIBIIATh B JKMU3HEHHBIX M YYEOHBIX CUTyalMsIX MpoOJieMbl, TpeOyromue
pelieHus;

OPUEHTHPOBATLCA B PAa3IMYHBIX TOAXOJAaX K TMPUHITHIO PEIICHUMN
(MHAMBUYyaTbHOE IPUHSATHE PEIICHUN, IPUHSITHE PEIICHUN B TPYIIIE);

CaMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS 3a7a4yu (UM €ro 4acTh),
BBIOMPATH c11OCO0 penieHust yueOHoM 3ajauu ¢ YYETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh IMpeJjaracMble BapUaHThHI
pelIeHu;

COCTaBJIATH IJIaH JEUCTBUM (IUIaH peaju3allid HaMEUEHHOI'o allrOpuTMa
pelieHns), KOPPEKTUPOBATh MPEJIOKEHHBIM aJrOPUTM C YUETOM MOJIYUYEHUS
HOBBIX 3HAHUU 00 U3y4aeMOM OOBEKTE;

nenaTh BBHIOOp B YCIOBHUSAX MPOTUBOpPEYMBOM HHGOpMAlUU U OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMokoHTpOJIb (peduiekcus):

BJIa/IeTh CIOCO0aMH CAMOKOHTPOJISI, CAMOMOTHBALUU U PEIICKCUU;

JaBaTh OLICHKY CUTYyaIluu U MIpeJiarath miaH e€ u3BMEHEHNS,

YUUTHIBATh KOHTEKCT W TPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT
BO3HMKHYTh TPHU PEIICHUH YyYeOHOW 3ajaud, aJalnTUpOBaTh pEIICHHE K
MEHSIOITUMCSI 00CTOSATEILCTBAM;

OOBSICHATh  NPUYMHBI  JOCTHKCHUS  (HEJOCTHDKEHHUS) PE3yJIbTaTOB
UH()OPMAIIMOHHON JICSITEIBHOCTH, JaBaTh OLICHKY NPUOOPETEHHOMY OIBITY,
YMETh HaXOJUTh TO3UTHUBHOE B MPOMU3OIIEAIIEH CUTYaIUH;

BHOCUTHh KOPPEKTHBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB,
W3MEHMBIIUXCS CUTYyAINi, YCTAHOBICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBHUSIM.

IMOIMOHAIbHBI MHTEJIEKT:

CTaBUTH ce0s1 HA MECTO JAPYToro 4eJoBeKa, TOHUMATh MOTUBBI 1 HAMEPEHUS
IPyTOoro.

IIpunsiTHe cedst M APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JIa)Ke B YCIOBUAX
OTKPBITOT'O JIOCTYyIA K JIFOOBIM 00BEMaM HHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

K kxonmy oOydenus B 7 kjacce y oOydaromierocs OyayT chopMHUPOBaHBI
CJICTYIOINE YMCHUS:

NOSICHAT, ~ HAa  TpHUMEpax  CMBICH  TOHATUH  «HHGOPMAIHSIY,
«H(QOPMAIMOHHBIA  TpoIeccy, «oOpaboTka uHOpMAIUNY», «XpPaHEHHE
uHbOpMaINY, «Iepenada nHHOPMAIIHI;

KOAMPOBATh W JEKOAMPOBATH COOOIIEHUS IO 3aJaHHBIM TIPaBHIIAM,
JEMOHCTPUPOBATh  MOHMMAHWE  OCHOBHBIX  TPUHIMUIOB  KOJIUPOBAHMS
uHMOPMAITH Pa3IUIHON TPUPOIBI (TEKCTOBOM, TpaUIeCKOi, ayano);

CpaBHUBAThH JIJTMHBI COOOIICHHI, 3alMCAHHBIX B PA3IMYHBIX aldaBUTaX,
OTIepUPOBATh €IWHUIIAMHA W3MEPEeHHUS WH(DOpPMAIMOHHOTO 00BbEMA U CKOPOCTU
nepeaaun JaHHBIX;

OIICHWBATh M CPABHHUBATH Pa3MEpPbl TEKCTOBBIX, TpaUUecKuX, 3BYKOBBIX
¢aiinoB u Bumeodhanos;

NPUBOJUTh TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUsS M Mepeaaqyu
nH(pOpMAITH, CPABHUBATH WX KOJUYCCTBEHHBIC XapaKTePUCTUKU;

BBIJICTISITh OCHOBHBIC ATAllbl B UCTOPUH W TMMOHUMATh TEHACHIINH PAa3BUTHS
KOMITBIOTEPOB 1 TTPOTPAMMHOTO O0ECTICYCHUS;



MoJiydaTb ¥ HKCIOJb30BaTh HMHPOPMALIMIO O  XapaKTEpUCTHUKAX
MEPCOHAJILHOTO KOMIIBIOTEPA M €ro OCHOBHBIX JJeMEeHTax (Ipoleccop,
OIlepaTUBHAs MAMSTh, 10JITOBPEMEHHAs IaMsATh, yCTPOIICTBA BBOJA-BbIBO/A);

COOTHOCHUTb XapaKTEPUCTUKHN KOMIIBIOTEPA C 33aJja4aMH, PEIIAEMbIMU C €ro
MOMOIIIO;

OpUEHTUPOBATHCS B HMEPAPXUUECKOM CTPYKType (alioBOi CHCTEMbI
(3amuchiBaTh TMOMHOE WM aiina (kartanora), myTh K (ainy (katajory) mo
MMEIOILIEMYCS OMUCAHUIO (PailIOBOI CTPYKTYpPbI HEKOTOPOro HH(OPMAIITMOHHOTO
HOCHUTEJIS);

paboTtath ¢ (alIOBOM CHUCTEMOM TEPCOHAIBHOTO KOMIBIOTEpPA C
UCIOJIb30BaHUEeM rpaduyeckoro uHTepdeiica, a HMEHHO: CO3/1aBaTh,
KOIIUPOBATh, MEPEMEIATh, IEPEUMEHOBBIBATh, YAAISITh U apXUBUPOBATH (DAIIbI
U KaTajoru, UCIOJb30BaTh AHTUBUPYCHYIO MIPOTrpamMmy;

IIPEACTABIIATD pe3yJIbTaThl CBOEH NEATENIbHOCTH B BUJIE
CTPYKTYPUPOBAHHBIX HWJIIIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIBTUMEIUUHBIX
IIPE3EHTALNM;

uckatb uHpopmaimio B UutepHeTe (B TOM duciie, MO KIIOUEBBIM CIIOBaM,
Mo W300pa)KEHUI0), KPUTHUYECKU OTHOCHUTBhCS K HaljeHHONW wuHOpMAIUH,
OCO3HaBasi OMacHOCTb JUIA JIMYHOCTM MW OOIIecTBa pacrpoCTpaHEHUs
BpPEIOHOCHOW  HMH(OpMalMM, B TOM  4YHCIE  OKCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTEPa;

NOHUMATh CTPYKTYPY apecOB BeO-PEeCypCOB;

UCITI0JI30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH;

coOmoaTh TpeOboBaHMs OE30MacCHOM IKCIUTyaTallud TEXHUYECKUX CPEACTB
MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COONIOAAaTh CETEeBOU
ATUKET, 0a30Bble HOPMBI MHGOPMAIMOHHON STUKM M IpaBa IpH padoTe ¢
NPWIOKEHUSIMU Ha JIFOOBIX yCTpolcTBax U B UHTEepHETE, BRIOUpATh Oe30macHbIe
CTpaTeTUH MOBEAECHUS B CETH;

OPUMEHSITh METOJbl MPO(PWIAKTUKA HETaTUBHOTO BIMSHHUS CPEICTB
WHPOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUWA Ha  3JI0pPOBbE
M0JIb30BATEIIS.

K kxonmy oOydenus B 8 kiacce y oOyuaromierocs OyayT chOpMHUPOBAHBI
CJIEIYIOIINE YMEHHUS:

NOSICHATh, HA  MpUMEpax pa3iuuusg MEXAYy T[O3UIHMOHHBIMU U
HEMO3UIIMOHHBIMUA CUCTEMaMH CUUCIICHHUS;

3alUChIBaTh M CpaBHMBATh Menble uncia oT 0 go 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CUCTEMaxX CYHUCIeHUS (C OCHOBaHUAMHU 2, 8, 16), BBINOJHSITH
apu(pMETHIECKUE OTEepPallU HaJl HUMU;

PacCKpBIBaTh CMBICH TIOHATHUN «BBICKA3bIBAHUEY, «JIOTUYECKAS OIMEpaIus»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUCHIBATh JIOTUYECKHE BBIPAKEHUS C HCIOJb30BAHUEM JU3BIOHKIUHU,
KOHBIOHKIIMU U OTPULIAHUS, ONPEIEIATh HICTUHHOCTh JIOTUYECKUX BBIPAKECHHUI,
€CJIM U3BECTHBI 3HAYEHUSI ICTUHHOCTHU BXOJISAIIUX B HETO MEPEMEHHBIX, CTPOUTH
TAOJIUIIBI ICTUHHOCTH JUTSI JIOTHYECKUX BBIPAKCHHUI;

PACKPBIBATh CMBICI TIOHATHI «HCTIOTHUTENBY, «ATOPUTM», «IIPOTpaMMay,
MOHUMAsl pa3HUILY MEXIY YIIOTPEOJICHHUEM dTUX TEPMHUHOB B OOBIJIEHHON peYu U
B MH(OpMaTHKE;

OMUCHIBATh AJTOPUTM PEIICHUS 3aJa4d Pa3IMYHBIMU CHOCOOaMH, B TOM
4ucie B BUJIE OJIOK-CXEMBI;



COCTaBIIATb, BBIMOJHATH BPYYHYI0O U Ha KOMIIBIOTEPE HECIOXKHbBIE
QITOPUTMBI C HCIIOJIB30BAHUEM BETBJICHUNM M LHUKIOB I yNpPaBIEHUS
UCIIOJIHUTESIMU, TaKUMH Kak PoboT, Uepenaika, YepTéxHUK;

UCII0JIb30BaTh KOHCTAHTBl M MEPEMEHHBIE Pa3JIMYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), & TAK)KE COJIEPXKAILIME UX BbIPAXKEHUS, UCIIOJIb30BATh
orepaTop MPUCBAUBAHUS;

UCIOJIb30BaTh MpU  pa3pabOTKe MpOrpaMM JIOTUYECKHWE 3HAYEHUS,
olepalru U BbIPAKEHUS C HUMU;

aHAIM3UPOBATH MPEJJIOKEHHBIE AJITOPUTMBbI, B TOM YHUCJE ONPEIEISTh,
KaKue pe3yJIbTaThl BO3MOXKHBI TP 33JJaHHOM MHO>KECTBE UCXOJIHbIX 3HAUCHUI;

co3dgaBaTh M OTJIAXKUBATh NPOrpaMMbl HAa OJHOM U3  SI3bIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlkonbHbIH
AnroputMudeckuil S3bIK), peaii3ylolile HECI0KHbIE aJIrOPUTMbI 00pabOTKU
YHUCJIOBBIX JIaHHBIX C HMCIOJb30BaHUMEM LMKIOB U BETBJICHUIH, B TOM YHCIIE
peanu3yromre IpoBepKy ASIMMOCTH OAHOTO LEJI0r0 YKCiia Ha APYToe, MPOBEPKY
HATYpaJbHOTO YKCia Ha MPOCTOTY, BhIJIEJEHUS HU(P U3 HATypaJIbHOTO YUCIA.

K konmy oOydenus B 9 kijacce y oOyuaromierocs 0yayT choOpMHUPOBAHBI
CJIEIyIOIINe YMEHHUS:

pa3OuBaTh 3a7a4M Ha TMOA3a/laud, COCTABIATh, BHIMOJHATh BPYUYHYIO U Ha
KOMIThIOTEPE HECJIOKHBIC AITOPUTMBI C UCIIOJIH30BAHUEM BETBIICHUM, IIUKJIOB U
BCIIOMOTaTEIbHBIX AJITOPUTMOB JIJIsl YIIPABICHUS UCTIOJTHUTEIISIMU, TAKUMHU Kak
Po6ot, Uepenanika, UepTéxHUK;

COCTaBIIATh W OTJQXHUBaTh MPOTPAMMBbI, PEATU3YIOUIUE TUIIOBHIE
aNrOpUTMbI OOPaOOTKH YHCIOBBIX IMOCJIENI0BATEILHOCTEH WM OJHOMEPHBIX
YHCJIOBBIX MACCUBOB (IMTOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIH KOJIMYECTBA
AJIEMEHTOB C 33JJaHHBIMU CBOMCTBAMH ) Ha OJTHOM M3 SI3bIKOB POIPaMMHUPOBAHUS
(Python, C++, ITackans, Java, C#, llIkonbHbINH ATTOpUTMHYECKUN SI3BIK);

PacKpBIBaTh CMBICT TOHITHI «MOJEINbY, «MOACIUPOBAHUEY», OMPENEIAThH
BUJIbI MOJIEJICH, OIIEHUBATh aJ€KBATHOCTb MOJIEIH MOJCIHUPYEMOMY OOBEKTY H
HEJISIM MOJIETTUPOBAHMS,

UCIIOJIb30BaTh T'padbl U JEPEBbs I MOJCITUPOBAHMS CUCTEM CETEBOU U
HUepapXUIeCcKoil CTPYKTYphl, HAXOIUTh KpaTYalIIuil myTh B rpade;

BBIOMpATh CHOCOO MPEACTABICHHMS JAaHHBIX B  COOTBETCTBHUH C
NOCTAaBIICHHON 3ajadeld (TaOnHIbl, CXeMbl, TpaduKu, AHArpaMMbl) C
UCIIOJIb30BAaHUEM  COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEACTB  00paboTKU
JTAHHBIX;

UCTIONIb30BaTh JJIEKTPOHHBIE TAaONMUIGI s 00paOOTKM, aHaimu3a u
BU3yaJIM3allMM YUCJIOBBIX JAaHHBIX, B TOM YHKCJIE C BBIJIEICHUEM Juara3oHa
TAOJIUIIBI ¥ YIIOPSIIOYMBAaHUEM (COPTUPOBKOI) €T0 SJIEMEHTOB;

CO37aBaTh M MPUMEHSATD B MJIEKTPOHHBIX TaOIHIIaX (OPMYIIBI I pacuEéTOB
C WCTOJh30BAHUEM BCTPOCHHBIX apumeTrdeckux QyHKIHUN (CyMMUPOBAHHUE U
noACYET  3HAUYEHWH,  OTBEUAIONIMX  33aJlaHHOMY  YCIIOBHMIO,  CpEJIHEe
apu(PpMETHIECKOE, TMOUCK MAaKCUMAJIbHOTO ¥ MHHUMAJIBHOTO 3HAYCHHS),
a0COIOTHOM, OTHOCUTEIBHOM, CMEIIIAHHOM aJipecaliuu;

UCII0JIB30BATh JIEKTPOHHbBIEC TAOIUIIBI JJIs1 YUCICHHOTO MOJEIIUPOBAHUS B
MPOCTHIX 3a/1a4ax M3 Pa3HbIX MPEAMETHBIX 00JIacTe;

UCIIOJIb30BAaTh ~ COBPEMEHHBIE  WHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHHUKAIIMOHHBIE CEPBHUCHI, OOJIAUHbIC XpAHWIMIIA JaHHBIX, OHJIAIH-
nporpaMmbl (TEKCTOBBIE M TpauyecKue penaKTopbl, Cpelabl pa3pabOTKU)) B
y4eOHOM 1 MOBCEAHEBHOM JIEATEIILHOCTH;



MPUBOJIUTH TMPUMEPHl HCIOIB30BaHUA T€OMH(OPMAIIMOHHBIX CEPBHCOB,
CEPBHUCOB IOCYJAapCTBEHHBIX YCIYT, 00pa3oBaTelbHbIX cepBUCOB MHTEpHETA B
y4eOHOM U IOBCETHEBHOM JI€ATEIbHOCTH;

UCIIOJb30BaTh  pA3IMYHbIE CPEACTBA  3aIUTBl OT BPEAOHOCHOIO
IIPOrpaMMHOr0 OOECHeUeHus], 3alUIaTh NEPCOHAIBHYI0 HH(POPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIA U €ro MOCieACTBUM (pa3riaiieHus, IOMEHBI,
yTpaThl JIaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHX U COLIMAIbHO-
MICUXOJIOTUYECKUX aCIEeKTOB MCIOJIb30BaHUs cetu VHTepHer (ceTeBas
AHOHMMHOCTb, HU(PPOBOM CIlIe[l, AYTEHTHYHOCTh CYOBEKTOB U PECYpPCOB,
OINIaCHOCTb BPEJOHOCHOT'O KO/1a);

pacno3HaBaTh TOMBITKM M TpeAynpexaaTb BoOBJIeueHUE ce0s U
OKpPYXAaIOIUX B JECTPYKTUBHbIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTHU
(B TOM ymcie KUOepOyIITUHT, (PUILIKUHT).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne
n/n

HaumenoBanue
pa3jiesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTH4eckue
padoThI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Pasznea 1. HHudposass rpaMOTHOCTH

Komnbrorep —
11 YHUBEpCAIbHOE 5 bubnuoreka [IOK
' YCTPOUCTBO https://m.edso0.ru/7f41646e
00pabOTKH JaHHBIX
12 [Iporpammsr u 4 bubnuoreka [JOK
' NaHHBIE https://m.edsoo.ru/7f41646e
13 KomnerorepHsie 5 bubnuoreka [JOK
' ceTH https://m.edso0.ru/7f41646e
Hroro no pazneny 8

Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH

Nudopmanms u

2.1 nH(pOpMaITMOHHBIC 2 bubmmorexa [IOK
' MK https://m.edso0.ru/7f41646e
MIPOIIECCHI
59 [IpencraBnenue 9 bubnunoreka [JOK
' undopmanuu https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11

Pa3nen 3. UH(popManmoOHHBIC TEXHOJIOT MU



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

31 TekcToBbIC 6 bubnuoreka [IOK

' JTOKYMEHTBI https://m.edsoo.ru/7f41646e
3.9 KomnbrotepHas 4 bubnuorexa [JOK

' rpaduka https://m.edsoo.ru/7f41646e
33 MynbeTuMe IHiiHbIE 3 bubnuoreka [JOK

' MPE3CHTAINH https://m.edsoo.ru/7f41646e

Wroro mo pazueny 13

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



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

8 KUIIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMblI

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATHKHU

1.1 CHCTEMBI CUUCIIEHUS 6 1 bubmmorexa TOK
' https://m.edsoo.ru/7f418516
DNeMEeHThI
1.2 MaTeMaTHYECKON 6 1 bubmmorexa [OK
' https://m.edsoo.ru/7f418516
JIOTUKH
Hroro no pazneny 12
Pa3znen 2. AnroputMbl ¥ MPpOrpaMMHpPOBaHue
HUcnonaurenu u
51 AT OPUTMBI. 10 1 bubnuoreka [IOK
' ANrOpUTMHUYECKHUE https://m.eds00.ru/7f418516
KOHCTPYKITUH
59 SI3BIK 9 bubnuorexa [JOK
' MPOrpaMMHUPOBAHUS https://m.edso0.ru/7f418516
bubmuoreka [JOK
2.3 AH
NS ATTOpUIMOB 2 https://m.edso0.ru/7f418516
Hroro mmo pasneny 21
PesepBHOE Bpemst 1



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KUIIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Pasznea 1. HHudposass rpaMOTHOCTH

I'noGanpHas ceTh
WNHTtepHeT n

11 CTpaTeruu 3 bubnmoreka [JOK
- b https://m.edsoo.ru/7f41a7d0
0€e3011aCHOTO
HOBENCHUS B HEU
Paborta B
1.2 MH(OPMAHOHHOM 3 bubnmroreka [JOK
. pm https://m.edsoo.ru/7f41a7d0
MPOCTPAHCTBE
Hroro no pasnery 6

Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH

MoaenupoBaHue Kak bubnuoreka [JOK
2.1 8 1
METOJ ITIO3HAHUS https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Pa3znea 3. AiropurmMbl 1 NpOrpaMMHpPOBaHUE
PazpaboTka Eu OK
3.1 aNrOpUTMOB U 6 1 ubsmorexa L

porpamMmm

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



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

3.2 VYmpasnenue

bubmuoreka [IOK
https://m.edsoo.ru/7f41a7d0

Hroro no pazneny

8

Paznen 4. UndopMmanmoHHble TEXHOJIOT U

41 DNEeKTPOHHBIE 10 bubnuotexa [JOK
' TaOJHIIBI https://m.edsoo.ru/7f41a7d0
NupopmanrionHsie
49 TEXHOJIOTHH B 1 bu6moreka [IOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
obmecTBe
Hroro no pazneny 11
Pe3epBHOE BpeMst 1
OBUIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

OXpaHa MporpaMM U
TTAHHBIX

7 KIIACC
N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Hata uugpoBbie
n/ | Tema ypoka KonTpoJbHbIe IIpakTuyeckue 6 BATENLHbIE
n Beero padoTbI padoThI Ry 0opaso
pecypcsl
Komnbrorep —
YHUBEpCAITbHOE
BBIYUCITUTEIHHOE
YCTPOWCTBO, bubnuoreka [JOK
1 paboTaroriee 1o 1 https://m.edsoo.ru/8a1521d
nporpamme. Texuuka 2
0€30MMacHOCTH U
npaBuiia paboThI HA
KOMIIIOTEpE
Uctopus n
5 COBpPEMEHHBIE 1 bubnuoreka [JOK
TEHJACHIIUU Pa3BUTHS https://m.edsoo.ru/8a1523ee
KOMITIBIOTEPOB
IIporpammuoe
obecrneucHue bu6mmoreka [JOK
3 KomIbtoTepa. [IpaBoBas 1 https://m.eds00.ru/8a15282

6



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152826

daiinel ¥ Manku.

4 OcHOBHBIE OTlepaIuu ¢ brbmiorexa LIOK
. pall https://m.edsoo.ru/8al52a74
(aimtamMu 1 mankaMu
ApxuBaius JaHHBIX.
5) I/IIC)HOJIBLI:OBaiI/Ie brbmiorexa LIOK
https://m.edsoo.ru/8al52cfe
MpOrpaMM-apXuBaTOPOB
KommbrorepHsie
6 BUPYCHI bubnuoreka [JOK
AHTUBUPYCHBIE https://m.edsoo.ru/8a152f74
MIPOTPaMMBI
KomnerorepHsie ceTu. bubnuoreka [JOK
7 [Touck undpopmanuu B https://m.edsoo.ru/8a15324
cetu laTepHeT 4
CepBHUCHI HHTEPHET-
KOMMYHHUKAaIUH. bubnuoreka [IOK
8 CeTeBoil 3TUKET. https://m.edsoo.ru/8a15346
Crpareruu 6e301acHoro 0
noBeaeHus B UHTtepHere
bu6moreka [IOK
9 Nudopmanms u naHHbIE https://m.edso0.ru/8a16196
6
10 HNudopmanronHbie bubnunoreka [JOK
MPOIECChH https://m.edsoo.ru/8al6le2a
1 PazHooOpa3zue s3bIKOB U bubnuoreka [IOK

asi(haBUTOB.

https://m.edsoo.ru/8al61fec



https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec

EcrecTBeHHbBIE U
(dhopManbHBIC SI3BIKA

JIBoMuHBIH angaBut.

bu6mmoreka [IOK

[IpeobpazoBanue
12 https://m.edso00.ru/8a16218
moboro andasuTa K 6
JBOUYHOMY -
[IpencraBnenue qaHHBIX
bu6moreka [IOK
B KOMITBIOTEPE KaK
13 https://m.edsoo.ru/8a16231
TEKCTOB B JIBOMYHOM 6
andasure 6
Enunaunne! uamepenus
14 nHpopmMaluu u bubnuoreka [JOK
CKOpOCTH Tepeadn https://m.edso0.ru/8a16249c
aHHBIX
KoaupoBanue TeKCTOB.
15 PaBHOMepHEBIE U bubmmorexa TTOK
P https://m.edsoo.ru/8a1625f0
HEpPaBHOMEPHBIC KOJIbI
JlekonupoBaHue
16 COOOIIECHUH.
NudopmanrionHbIit
00BEM TEKCTa
Hudposoe bubnunoreka [JOK
17 MpEeACTaBICHUE https://m.edsoo.ru/8a16284
HEMPEPHIBHBIX TAHHBIX 8
18 Konuposanue nera. bu6mmoreka [JOK

OueHka

https://m.edsoo.ru/8a1629ec



https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

MH(POPMAITMOHHOTO
00bEMa rpaduuecKux
JaHHBIX JIJIsl PACTPOBOTO

M300paKeHUS
bu6mmoreka [{OK
19 KonupoBanue 3Byka https://m.edsoo.ru/8al162b7
2
PesepBHBbIl ypok
«KoHnTtponbpHas padota bubnuoreka [JOK

20 o TeMe https://m.edsoo.ru/8a162d0
"TIpecTaBieHue 2
uHpopmauuu"»

TekcToBbIE JOKYMEHTHI,

21 WX BBOJ H bubnuorexa [JOK
pEIaKTUPOBAHKE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM TIPOIIECCOPE
dopmaTupoBaHHUE bubnuoreka [JOK

22
TEKCTOBBIX JOKYMEHTOB https://m.edsoo0.ru/8al62fe6

bu6moreka [IOK
[TapameTpsl cTpaHUIIBI.

23 https://m.edsoo.ru/8a1632d
Crucku 1 TaOJIUIIBI 4
BcTaBka HETEKCTOBBIX bubmuoreka [JOK

24 00BEKTOB B TEKCTOBBIC https://m.edsoo.ru/8a1632d
JTIOKYMEHTBI 4

25 WuTennexryanbHbie

BO3MOXHOCTH



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4

COBPCMCHHBIX CUCTCM
00pabOTKH TEKCTOB

O06o0611eHNE U

CUCTeMAaTH3aIIH
26 3HaHUH 1O TeMe bubmmorexa LIOK
https://m.edso0.ru/8a1635c2
«TekcroBbie
JOKYMEHTBDY
I'padmueckuit bubnuoreka [JOK
27 penakrop. PactpoBbie https://m.edsoo.ru/8a16387
PHCYHKH 4
Onepanuun bubnuoreka [JOK
28 pelaKTHPOBAHUS https://m.edsoo.ru/8a1639d
rpaguuecKuX 0OBEKTOB 2
bu6moreka [IOK
29 Bekropnas rpaduka https://m.edsoo0.ru/8a163b3
0
O6o0mmenue u
CUCTeMaTH3aIHs
3HAHUM MO TeMe
30 «KoMmnsrotepHas bubnuoreka [JOK
rpaduka. https://m.edsoo.ru/8a16404e
[IpoBepounas padora /
Bcepoccuiickas
poBepouHasi paboTa
PesepBHbIi ypok. bubnuoreka [IOK
31 O06o06uieHne u https://m.edsoo.ru/8a16482

cucreMaTulanusa

8



https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a164828

3HAHWH /
Bcepocculickas
IpoBepoyHas paboTa
IToaroroBka

32 MVJIBTUMEUNHBIX 1 bubnuorexa LOK

Y 8 . https://m.edsoo0.ru/8al642c4
Npe3eHTaluN
JlobGaBneHne Ha ciaiiyg
bu6moreka [IOK

aYI[I/IOBI/I?;yaJ'II)HBIX

33 1 https://m.edsoo.ru/8al16447
JaHHbIX, aHUMalluul U 5
TUTIEPCCHLIOK =
O0600mIeHne n
CUCTEMATH3aLM bubmuorexa [IOK

34 3HAHWH 10 TEME 1 https://m.edsoo.ru/8a16465
«MynbTUMETUHBIC 2
MIPE3CHTAIIAI

OBILIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a164652

8 KUIIACC

Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
n Jara nudpoBbie
/ Tema ypoka KonTpoJbHbIe IIpakTH4eckue op
Bceero p 6 HU3yUYeHusi o0pa3oBaTtejibHbIE
I padoThI padoTsI pecypebi
Henosummonnsie u bu6moreka [IOK
1 MMO3HUIITMOHHBIC CHCTEMEI 1 https://m.edsoo.ru/8a1649e
CUHUCIICHHUS 0
bu6moreka [IOK
Pa3Bepnyras popma
2 1 https://m.edsoo.ru/8al64ba
3aIIMCH YHCIIa )
JlBonuHas cuctema
CUHUCJICHUS. bubnuorexa [JOK
3 Apudmernueckue 1 https://m.edsoo.ru/8a164d9
OIepanuy B JBOUYHOM 6
CUCTEME CUHMCIICHHSI
bu6mmoreka [IOK
Bocbmepuunas cucrema
4 1 https://m.edso0.ru/8a16529
CUHCIICHHS 6
bubmuoreka [{OK
[IecTHamaTepruaHast
5 1 https://m.edsoo.ru/8a16549
CUCTEMA CUUCIICHHS .
O06006111eHNE U
. bu6mmoreka [JOK
cHUCTeMaTH3allusl 3HaHUI
6 1 https://m.edsoo.ru/8a16564
1o Teme «CUCTeMbl .
CUUCIICHUSD) B



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a16564c

7 Jlornueckue bubnuoreka [IOK
BBICKa3bIBaAHUS https://m.edsoo.ru/8al1657fa
Jlornueckue onepanuu bubmaorexa [IOK

8 P https://m.edsoo.ru/8a165b5
«H», «KHIH», «HE» 6
Onpenenenue

9 WCTUHHOCTHU COCTaBHOT'O bubmmorexa TOK

https://m.edsoo.ru/8a165cf0
BBICKA3bIBAHUS
10 Tabauibl UICTUHHOCTH
bubmoreka [IOK
11 Jlornueckue 31eMEHTHI https://m.edsoo0.ru/8a165e9
4
KonTtponpHas padota no
TeMe «IJIIEMEHTEI bubmmorexa LOK

12 . https://m.edsoo.ru/8a178c3
MaTeMaTH4ECKON g
JJOTHUKN» -

[Tonsatue anropurma. bubnuoreka [JOK

13 HUcnonuurenn https://m.edsoo.ru/8a17949
aJITOPUTMOB €
CaolicTBa ajiropuT™Ma. bubmuoreka [{OK

14 CrocoOblI 3armmcu https://m.edso0.ru/8a17960
aIropuTMa 6
AnroputMuueckas

15 KOHCTPYKITUS
«CIEIOBAHUEY.

JInHENHBIN aIropuT™



https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a179606

AnropurMudeckas

16 KOHCTPYKITUS
«BETBIICHUEY: TTOJTHAS U
HernoJHas (JOPMBI
AnropurmMuyeckas bubnuorexa [JOK
17 KOHCTPYKIUS https://m.edso0.ru/8a17998
«IIOBTOPEHUE) a
@opMaIbHOE UCIIOJIHEHHE bubnuoreka [IOK
18
anropuTma https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOKHBIX
QIITOPUTMOB C
bu6moreka [IOK
19 HCHOIL3OBATHEM HHIIIOB https://m.edso00.ru/8al179el
JUTSI yIIpaBJICHUS c
hopManbHBIMH B
WCTIOJTHUTEIISIMU
Pa3zpaboTka HECIOKHBIX
AITOPUTMOB C
HCIIOJIb30BAHUEM IIUKJIOB bubnuorexa [JOK
20 Y BETBJICHUI JIsI https://m.edsoo.ru/8al79e1
yIpaBJICHUS c
(hopManbHBIMH
HCTIOJTHUTEIISIMU
bubmuoreka [JOK
21 BrinonHeHue anroputMoB https://m.edsoo.ru/8a17a06

a



https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a06a

O06o0611eHNE U
cUCTeEMAaTHU3alus 3HaAaHNN
no teMme «/cnoaHurenu u

bu6mmoreka [IOK

22 https://m.edsoo.ru/8al7al8
AITOPUTMBI. c
ANTOpUTMHUYECKHUE -
KOHCTPYKITUH»
s3Ik
MPOrpaMMHUPOBAHUSL.
23
Cucrema
MIPOrPAMMHUPOBAHHS
24 [Tepemennsie. Oneparop
MIPUCBaBAHUS
o5 [IporpammupoBanue
JINHEHHBIX AJITOPUTMOB
Pa3zpaboTka mporpamm,
26 COJIEpXKaIuX OTIepaTop
BETBJICHUS
97 JuanoroBas oTiaaka
MpOrpamMm
28 [ukn ¢ ycnoBueM
bubmuoreka [JOK
29 HKJI C TIEPEMEHHOMN
i P https://m.edsoo.ru/8al7ac4a
O6paboTka CUMBOJIBHBIX bubmorexa LIOK
30 https://m.edsoo.ru/8al7ad6

JaHHBIX

c



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ad6c

O6o06menne n
CHUCTEeMaTU3alus 3HAHUI
o TeMe «SI3bIK

31 MIPOrPAMMHUPOBAHHS)
[TpoBepounas pabora /
Bcepoccuiickas
IpoBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ae8e

PesepBHBIi ypOK.
O6061eHue u
CHUCTEeMaTH3allusl 3HAHUI
32 Y YMEHHH TI0 KypCy
uHpopmaruku § knacca /
Bcepoccuiickas
poBepoyHas pabora

bu6moreka [IOK
https://m.edsoo.ru/8al7b45
6

AHaJIU3 aaropuTMOB.
Onpenenenue
BO3MOXHBIX PE3yJbTaTOB
paboThl anropuT™Ma mpu
3aJJaHHOM MHO>KECTBE
BXO/JIHBIX JIaHHBIX

33

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afab

AHalu3 aaropuTMoB.
Onpenenenue

34 BO3MOYKHBIX BXOIHBIX
JTAHHBIX, TPUBOIAIINX K
TAHHOMY PE3YNIbTaTy

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KUIIACC

pa3paboTku
JOKYMEHTOB

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ | Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bceero HU3yUYeHus: o0pa3oBaTte/ibHbIE
n padoThI padoTsbI
pecypchl
I'moGanbHas ceTh
U bu6morteka [IOK
HTepHert. |IP-anpeca
1 1 https://m.edsoo.ru/8al7b57
y3J710B. bonbiue g
JAHHBbIC -
MHdopManmonHas bu6moreka [IOK
2 1 https://m.edso0.ru/8a17b69
0€301acHOCTh 0
VYyer nonsTus 00
HH(pOPMAITMOHHOM
0€30MacHOCTH MPHU
3 CO3/ITaHUY KOMILIEKCHBIX 1 Bubmmorexa [JOK
5 https://m.edso0.ru/8al7b7bc
MH(POPMAITMOHHBIX
00BEKTOB B BUJE BEO-
CTpaHMI]
4 Bungpl gesteabHOCTH B 1 bubmuoreka [JOK
cetu MHTEpHET https://m.edsoo.ru/8a17b8e8
OO6J1ayHbIe TEXHOJIOTHH.
Hcnons3oBanue
. bubmuoreka [JOK
5 oHNaiH-oduca s 1

https://m.edsoo.ru/8al7bale



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e

O06o0061IeHNE U
CHCTEMAaTH3alH
3HAHUH II0 TEMaM
«['mobanbHas ceThb
WNHTtepHer u cTparerun
0€e30MacHOTO MOBEICHUS
B Hel», «PaboTta B
nH(OPMaLIMOHHOM
MIPOCTPAHCTBE

bu6mmoreka [{OK
https://m.edsoo.ru/8al7bb3
6

Mopenn u
MOJICITUPOBAHUE.
Knaccudukarnun
Moaelen

bu6moreka [IOK
https://m.edsoo.ru/8a17be06

TabanyHsle MOIEIN

bu6moreka [IOK
https://m.edsoo.ru/8al7c04a

PazpaboTka
OJTHOTAOJINYHOI 0a3bl
naHHbiX. CocTaBiieHUE
3ampocoB K 0aze
JaHHBIX

10

I'pad. Becosas marpura
rpada. nuna mytu
MEK/y BEpIINHAMHU
rpada. Beruncnenue
KOJIMYECTBA NyTEH B
HaIpaBJIEHHOM
aIMKIN4ecKoM rpade



https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Hepeso. Ilepebop

11 BAPUAHTOB C ITOMOILBIO
JepeBa
12 MaremaTnueckoe bu6mmoreka [{OK
MOJIETMPOBAHKUE https://m.edsoo.ru/8a17c392
13 DTarnbl KOMIBIOTEPHOTO bubnuotexa [JOK
MO/JIEITUPOBAHUS https://m.edsoo.ru/8al7c4aa
O06o00menue u
CUCTEMAaTH3aIHs
14 3HaHuil. KonTposibHas bubnuorexa [JOK
pabora 1o Teme https://m.edsoo.ru/8a17c9c8
«MoaenupoBaHue Kak
METO/1 TO3HAHUS
PasOuenue 3amaun Ha
MoA3a1a4yHu.
CocraBnieHue
QJIITOPUTMOB U
15 HpOrpaMM ¢ bubnuorexa [JOK
https://m.edsoo.ru/8al7ch12
HCII0JIb30BaHUEM
BETBJICHUH, LIUKIIOB U
BCIIOMOTATEJbHBIX
QJIITOPUTMOB
16 OnHOMEpHBIE MacCCUBBI Eubmorexa HOK
https://m.edsoo.ru/8al7cc3e
17 Tunosble anropuT™MbI bubnuoreka [IOK

00paboTKH MacCHUBOB

https://m.edsoo.ru/8al7cd60



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

18

CopTupoBka MaccuBa

O06paboTka moToKa

bu6mmoreka [IOK

19
JTAHHBIX https://m.edsoo.ru/8a17d01c
O06o0611eHNE U
CHCTEMATH3ALHI
3HaHu#. KoHTpoapHas
20 abora 1o TeMme bubmmorexa TOK
p https://m.edsoo.ru/8al7dlca
«Pa3paboTtka
QITOPUTMOB U
MIPOTPaMM)»
Vupasnerane. Curaan BubmaoTexa IOK
21 p ’ ) https://m.edsoo.ru/8a17d4d
OO6patHast CBsI3b 6
PoGoTtusnpoBanHbie bubmorera [JOK
22 https://m.edso0.ru/8a17d60
CUCTEMBI >
DNEeKTPOHHBIC TAOTHUIIBI. Bt LOK
noInoTEKA
Tunel JaHHEIX B
23 N A . https://m.edsoo.ru/8al17d71
sTYeUKaX ICKTPOHHOM 0
TaOJIUIIBI -
PenakrupoBanue u bubnunoreka [JOK
24 dhopmaTupoBaHue https://m.edsoo.ru/8a17d83
TaOIHIL 2
Berpoennbie pyHKINN BuGmorexa LIOK
JIS1 [IOMCKA
25 a https://m.edsoo.ru/8a17d99
MaKCUMyMa,

MHUHUMYMA, CYMMBbI U

0



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17d990

CpeaHero
apuMeTnIecKoro

CoptupoBka u

bu6mmoreka [IOK

26 (bwIbTpanus JaHHBIX B https://m.edsoo.ru/8al7db7
BBIJICJIEHHOM JIMAMAa30HE 0
[TocTpoenne nuarpamm
7 1 rpaduKoB B bubnuotexa [JOK
P https://m.edsoo0.ru/8al7e08e
AIIEKTPOHHBIX TaOIUIIAX
OTHOCUTENLHAS,
28 abcoroTHAs U bubmmorexa LOK
https://m.edsoo.ru/8al7e2b4
CMEIIIaHHAs aJpecarus
VY cloBHEIE BEIUMCIICHUSA
29 B DJIEKTPOHHBIX bubmmorexa LOK
P https://m.edsoo.ru/8al7e6ba
TabdIumax
30 O6paboTka 0OIBIINX bubnuoreka [IOK
Ha0OpPOB JaHHBIX https://m.edsoo.ru/8al7e87c
Yuciaennoe
bu6moreka [IOK
31 MOJISTMPOBAHUE B
https://m.edsoo.ru/8al7eaca
ANIEKTPOHHBIX TaOJIUIIAX
O06006111eHNE U
CHCTEMAaTHU3aLUs
. bubmuoreka [JOK
32 3HAHUU 110 TEME
https://m.edsoo.ru/8al7ec3c
«DNEKTPOHHBIC
TaOIULIB»
33 Pousb uHPOPMALMOHHBIX bubnuoreka [IOK

TEXHOJIOTHI B pa3sBUTHU

https://m.edsoo.ru/8al7ed54



https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

SKOHOMMKH MUPA,
CTpaHbl, peruoHa

PesepBHBIN ypOK.

34 O06o0mIeHue u 1 bubmuoreka [JOK
cUcTEMaTU3aIlUsl. https://m.edsoo.ru/8al7ee6c
Hrtorosoe nmoBropenne

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/8a17ee6c

MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

INPOI'PAMMBI

7 KIIACC
Kon
nposepsi . .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pPa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IET0
€MOro
o0pa3zoBaHusi
pe3yJabT
ara
1 ITo Teme «IludpoBas rpaMOTHOCTHY
11 [TosicHTH Ha TIpUMEpPaxX CMBICI MOHATHH «HHGOPMAIUD», «MHGOPMAITMOHHBIA TIPOIeccy», «o0paboTka WHPOpMAITHN,
' «XpaHeHue uHhoOpMaLUNy, «Iepeaada HHPOPMaIII)
12 [IpuBOIUTE MpUMEpPHI COBPEMEHHBIX YCTPOICTB XpaHEHMs U mepeAayd MHGOopMaluu, CpaBHUBATh UX KOJUYECTBEHHBIE
' XapaKTePUCTUKHU
13 [TonyuaTe 1 UCHONB30BATh HHPOPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATLHOTO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaX
' (mpo1ieccop, onepaTUBHAs MaMsTh, TOJITOBPEMEHHAS TaMSTh, YCTPOKUCTBA BBOJA-BhIBOIA)
14 COOTHOCUTH XapaKTEPUCTHKU KOMIIBIOTEPA C 3aja4aMU, PEHIaeMbIMU C €T0 MIOMOIIBIO
15 OpueHTHPOBAThCS B HEpAPXUUECKON CTPYKType (hailioBOM CUCTEMBbI (3aIUChIBATh MOJIHOE UM (haiiia (karajora), myTh K
' (aiiny (kaTtajnory) Mo UMerIIeMycs OMMCaHUIO (HalHIOBOM CTPYKTYPbl HEKOTOPOTO UH(OPMALIMOHHOTO HOCUTETIS)
PaGotatk ¢ ¢aiinoBoii cucTeMOIi EPCOHANTBHOTO KOMITbIOTEpPA C MCTIOJIb30BaHUEM Tpadudeckoro uuTepdeiica: co3aaBaTh
1.6 (kommpoBaTh, TepeMeliaTh, IEPEMMEHOBBIBATh, YAANATh U AapXUBUPOBaTh (aliabl M KaTalorW, HCIOIb30BaTh
AHTUBUPYCHYIO MIPOTPAMMY)




Uckare nrpopMarmio B IHTepHETE (B TOM YMCIIE 1O KIIFOUEBBIM CJIOBaM, IO U300pPaKECHHIO), KPUTUIECKH OTHOCUTBCS K

1.7 HalJeHHONW WH(OpPMAIMK, OCO3HABAaTh OINACHOCTh IS JIMYHOCTH M OOIIeCTBa pPaCIpPOCTPAHEHHS BPEIOHOCHOU
nHbOpMAIINHY, B TOM YHCIIE SKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapakTepa
1.8 [ToHumMath CTpyKTYypy apecoB BeO-pecypcoB
1.9 Hcnonps30BaTh COBpEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAITUH
Cobmonath TpeOoBaHusl 0€30MAaCHON AKCIUTyaTallUM TEXHUYECKHX CPEACTB MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
1.10 TEXHOJIOT U1, COOJII0/IaTh CETEBOM 3TUKET, 0a30BbI€ HOPMBI MH(OPMALIMOHHOMN ITUKU U ITpaBa Ipu paboTe ¢ NPUI0KEHUIMU
Ha JII0OBIX ycTpoiicTBax U B MIHTepHETE, BbIOMpaTh O€3011acHbIE CTPATErvy MOBEICHUS B CETU
111 [TpumensTh MeToAbl TPOQGHUIAKTUKA HEraTUBHOTO BIMSHHS CpPEACTB HH(MOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX
' TEXHOJIOT Uil Ha 3/I0POBbE MOJIH30BATEIS
2 ITo Teme «TeopeTnveckue 0CHOBBI HHPOPMATHUKI
21 KoaupoBats 1 1ekoAupoBaTh COOOIIEHNUS 0 3aJaHHBIM MpaBUiiaM, IEMOHCTPUPOBATH MOHUMAHUE OCHOBHBIX TPUHIIUIIOB
' KOJAMPOBaHUSA HHPOPMAITHK Pa3IMIHOMN MPUPOIbI (TEKCTOBOM, rpadudueckoii, aymuo-)
99 CpaBHuBaTh JIJIMHBI COOOIIEHUN, 3aMHCAaHHBIX B pa3IMuYHBIX aindaBUTaX, OMNEPUPOBATh EAMHHUIIAMH H3MEPEHUS
' nH(OPMALMOHHOTO 00BEMA M CKOPOCTHU Iepelauu JaHHBIX
2.3 OueHuBaTh U CPaBHUBATH pa3Mepbl TEKCTOBBIX, IPpapUueCcKrX, 3BYKOBBIX (ailioB U BUaE0(haiiioB
3 ITo reme «MHpOpPMAITUOHHBIE TEXHOIOTHID)
31 [IpencTaBasTh pe3ynbTaThl CBOEH MEATENBHOCTH B BHUAE CTPYKTYPUPOBAHHBIX WILTIOCTPHUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEIUHHBIX IPE3EHTAIUI




8 KUIIACC

Kon nposepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
pe3yJabTara OCHOBHOTI'0 00111€er0 00pa3oBaHus
1 [To reme «Teopernueckue 0CHOBBI HH(POPMATUKID)
1.1 [TosicHsTH Ha MpUMepax pa3INurs MEXKTy MTO3UITHOHHBIMUA U HETIO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS
12 3anuckiBaTh U CpaBHUBATH 1eibie yucia oT 0 70 1024 B pa3snuyHBIX MO3UIIMOHHBIX CUCTEMAX CUHCIICHHS
' (c ocHoBaHMsAMU 2, 8, 16), BBEITIOTHATH apu(PMETHISCKUE OTIEPAIINH HA/T HUMH
1.3 PackppiBaTh CMBICIT TOHSATHIN «BBICKA3BIBAHHEY, <«JTOTHYECKAS OTEPAIIUS), <«JIOTHIECKOE BHIPAKEHUE)
3anuchIBaTh JIOTUYECKHE BBIPAKEHHS C KCIOJIH30BAHMEM IU3BIOHKIINW, KOHBIOHKIIMH W OTPHUIAHUS,
1.4 OTIPENeTsATh UCTUHHOCTh JIOTMUECKUX BBIPAKECHHM, €CJIM M3BECTHBI 3HAYCHUS MCTUHHOCTH BXOJSIIUX B
HETO TMEPEMEHHBIX, CTPOUTH TAOJUIIEI ICTHHHOCTH ISl JIOTUIECKUX BBIPAKECHUH
2 ITo Teme «AJNTOPUTMBI U IPOTPAMMHUPOBAHHEY
91 PackppiBaTh CMBICT TOHATUN «HCIIOTHUTEBY, «AJITOPUTM», IIPOTpaMMay, TMOHUMAs Pa3HHILY MEXTY
' yHnoTpeOJICHHUEM ITHX TEPMUHOB B OOBIZICHHOW peur ¥ B HHGOPMATHKE
2.2 OnuchIBaTh aJITOPUTM PEIICHUS 3aa4d Pa3IUIHBIMH CIIOCOOaMH, B TOM YHUCJIE B BUC OJOK-CXEMBI
93 CocTaBiiATh, BBIMOJHATH BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIC AJITOPUTMBI C HCIOJIB30BAaHUEM
' BETBIICHUI U LIUKIIOB JUIsl YIPABICHUS UCTIOTHUTEISIMU
24 Hcnonp30BaTh KOHCTAHTHI W MEPEMEHHBIC PA3IMYHBIX THUITOB (YUCIIOBBIX, JOTHYCCKUX, CUMBOJIBHBIX), a
' TaK)Ke COJIEPIKAINE UX BBIPAXKEHUS, UCIIOJIB30BATH OTIEPATOP MPHUCBANBAHUS
2.5 Hcnonb3oBath mpu pazpaboTke mporpaMM JIOTUYECKUE 3HAYCHHS, OTIEPAIliU U BBIPAKEHUS C HUMH
26 AHanM3MpOBATh MPEIIOKEHHBIE AITOPUTMBI, B TOM YUCJIE ONPEAEIIATh, KAKUE Pe3yIbTaThl BO3MOKHBI IIPH
' 3aJJaHHOM MHO>XECTBE HUCXOIHBIX 3HAUCHUU




2.7

Co3/aBaTh U OTJIAXHMBAThH IPOrPAMMBbI Ha OJTHOM U3 SI3BIKOB mporpamMmupoBanus (Python, C++, TTackanb,
Java, C#, IlIkonmpHBIN ANTOpPUTMHYECKUI SI3BIK), peau3ylolne HECIOXKHBIE aJTrOPUTMBI 00pabOTKU
YHCJIOBBIX JIAHHBIX C HCIOJIb30BAaHHWEM LIMKJIOB M BETBJICHUI, B TOM 4YMCJE PEalTMU3YIOLIUE MPOBEPKY
JEITMMOCTH OJHOTO ILIEJIOr0 YHUCJIAa HAa APYroe, MPOBEPKY HATYpaIbHOIO YKCIIA HA MPOCTOTY, BBIACICHUS
uudp U3 HATYpaJIbHOTO YKCIa

9 KIIACCA

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30oBaTe/ibHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

1

[To reme «l{udpoBas rpaMOTHOCTH

1.1

Hcnonb30BaTh COBpEMEHHbIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAI[HOHHBIE CEPBUCHI, 00JIauHbIe
XpaHWIWIIA TaHHBIX, OHJIAWH-TIPOTPAMMBI (TEKCTOBBIC M TpapUUIECKUE PEIAKTOPHI, CPEIbl pa3pabOTKH) B
y4eOHOM 1 TTOBCEAHEBHOM JESTEIIBHOCTH

1.2

[IpuBoauTE TpUMEpHl HCHOJIb30BAaHUS T€OMH(POPMAIIMOHHBIX CEPBHUCOB, CEPBHUCOB TOCYAAPCTBEHHBIX
yciyr, o0pa3oBaTesIbHbIX cepBUCOB VIHTEepHETa B yueOHOM U MOBCEAHEBHOW NESTEILHOCTH

1.3

Hcnons30BaTh Pa3IMYHBIE CPEACTBA 3allIUThI OT BPCAOHOCHOI'O IMPOrpaMMHOI'O O6CCHC‘ICHI/I${, 3allrIIaThb
INNEPCOHAIIbHYIO I/IH(bOpMaI_II/IIO OT HCCAHKIHUOHUPOBAHHOT'O AOCTyIla U €ro HOCJ'IGI[CTBPIIZ (paSI‘J'IaH_IeHI/IH,
IMOAMCHBI, YTpPAaThbl ,Z[aHHLIX) C y‘{éTOM OCHOBHBIX TCXHOJOTHMYCCKHUX M COIMAJIBHO-IICHUXOJIOINYCCKHUX
ACIICKTOB HCIIOJIB30BaHUA CCTHU I/IHTepHeT (CeTeBaﬂ AHOHUMHOCTbD, HH(prBOﬁ CJICH, AaYTCHTUYHOCTb
Cy@b@KTOB " pECYpPCOB, OIIACHOCTH BPECAOHOCHOT'O KOI[a)

1.4

Pacnio3HaBaTh MOMBITKM W TpPERyNpeXkaaTh BOBJIEYEHUE ceOsd M OKPYKAIOIIMX B JECTPYKTHBHbBIE U
KpUMHHaJIbHbIE (YOPMBI CETEBON aKTMBHOCTH (B TOM 4HCIIe KUOEpOYIIIMHT, (DUIIUHT)

IIo Teme «TeOpeTI/ILICCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»




PaCKpBIBaTB CMBICT TOHSITHH «MOACIBb», «MOACIUPOBAHHUCY), OIPCACIIATL BUJBI MOI[GJIGI\/‘I, OLCHMUBATHb

21 aJICKBaTHOCTh MOJICIIH MOJICIIUPYEMOMY OOBEKTY U LEISIM MOJCITUPOBAHUS
29 Hcnonp3oBath rpadbl M AEpPeBhs I MOJCIHPOBAHUS CHCTEM CETEBOW M HUEPAPXUUYECKON CTPYKTYPHI,
' HaXOJMUTh KpaTyallui myTh B rpade
3 ITo TemMe «ANTOPUTMBI U TIPOTPAMMHUPOBAHHUEY
Pa3OuBath 3ajaum Ha TMOJ3aJa4yd, COCTABJIATh, BBIMIOJHATH BPYYHYIO M Ha KOMITBIOTEPE HECIIOXKHBIC
3.1 QITOPUTMBI C HMCIIOJIb30BAHUEM BETBJICHHUM, IIUKJIOB M BCIOMOTATEIBHBIX aJTOPUTMOB IS YIIPABICHUS
WCTIOJTHUTEIISIMHU
CocTaBiiTh W OTJIAKUBATH MPOTPAMMBI, PEATH3YIONIUE THUITOBBIC AJITOPUTMBI OOPaOOTKH YHCITOBBIX
3.2 MTOCJIeIOBATEIILHOCTEH MM OJTHOMEPHBIX YUCIIOBBIX MACCHBOB (IMIOMCK MaKCHMYMOB, MUHUMYMOB, CyMMBI
' WM KOJIMYECTBA 3JIEMEHTOB C 33JJaHHBIMH CBOMCTBAMHU) Ha OJTHOM M3 A3bIKOB ITporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonpHBIN ATOpUTMHYECKHUNA SI3BIK)
4 ITo Teme «MHDOPMAITMOHHBIE TEXHOJIOTHUM
a1 BriOupaTh cioco6 nmpeAcTaBiIeHUs TaHHBIX B COOTBETCTBUU C MOCTABICHHOW 3amaueii (TaOIuIbl, CXEMBI,
' rpaduku, TuarpaMmsl) C UCIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00pabOTKH JaHHBIX
42 Hcnonb30Bath 31eKTPOHHBIE TAOIHIIBI 1St 00paOOTKH, aHANIM3a M BU3YAJIU3allMH YUCIOBBIX JAHHBIX, B TOM
' YHClie C BBIICJICHUEM JHara3oHa TabIulbl U YIOPAI0UYMBAHUEM (COPTUPOBKOIT) €ro 3IEMEHTOB
Co3nmaBaTh M OPUMEHSTH B DJIEKTPOHHBIX Tabnumax (Gopmynbl A pacdy€ToB C HCIOJIB30BAHUEM
43 BCTPOCHHBIX aprU(PpMETHUECKUX QYHKIUI (CyMMUPOBAHUE U MOACUYET 3HAYCHU, OTBEYAIOIIHNX 3aJaHHOMY
' yCIIOBUIO, CpefiHee apu(pMeTnyeckoe, TOUCK MAaKCUMaIbHOTO ¥ MUHUMAIBHOTO 3HAYEHHUS), aOCOIIOTHOM,
OTHOCHUTEIIbHO, CMEIIaHHOH aJipecaluu
44 Hcnonb30Bath 3MeKTPOHHBIE TAOIUIIBI U YUCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX 33aJlauaxX U3 Pa3sHBIX

IpeIMEeTHBIX o0macTei




7 KIIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1

Hudposas rpaMoTHOCTH

11

KommnbloTep — yHUBepcalbHOE BBIYHCIHUTEIBHOE YCTPOWCTBO, paboTaromiee Mo mporpamme. THUMBl KOMIIBIOTEPOB:
MepCOHAIbHbIE KOMIBIOTEpPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CyNEepKOMIbIOTEpbl. MoOuIbHbIE ycTpoiicTBa. TexHuka
0€30MacHOCTH ¥ MpaBHia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M WX HazHaueHue. [Iporeccop. OmepaTuBHAs W JIOJITOBPEMEHHAs MaMSTh.
VYerpoiictBa BBoma u BbIBoja. CEHCOPHBIA BBOJ, JAaTYUKH MOOWMJIBHBIX YCTPOMCTB, CpEACTBAa OMOMETPHYECKON
ayTeHTU(PUKAIUN

1.3

WcTopus pa3BUTHS KOMITBIOTEPOB U IPOrpaMMHOT0 obecnieueHus. [lokonenus komnbioTepoB. COBpeMEHHbIE TEHACHIINN
pasButus koMminbioTepoB. CynepkomnbioTepsl. [lapamnensusie Borurcinenus. [lepconanbueiii kommnbrotep. Ilponeccop u
€ro XapakTepUCTHKHU (TaKTOBas 4acToTa, pa3panHocTh). OnepaTuBHas naMath. JloiroBpeMeHHas nmamsTh. Y CTpoicTBa
BBOJIa U BbIBoJa. OOBEM XpaHUMBIX JaHHBIX (OMEpAaTHBHAS MaMATh KOMIbIOTEpA, KECTKUN JUCK U TBEPAOTEIbHBIN
HAKOIUTEJb, IOCTOSTHHAS MaMsITh CMapTPOHA) U CKOPOCTh AOCTYIA AJIS Pa3IMYHBIX BUAOB HOCHUTENEH

1.4

[Iporpammuoe oOecrnieueHue kommbloTepa. l[lpukiamHoe mnporpammHoe oOecnedeHue. CUCTEMHOE MpOrpamMMHOE
obecnieuenue. Cuctembl mporpammupoBanusi. [IpaBoBas oxpaHa mporpamMm W JaHHBIX. becruiaTHele U yCIOBHO-
OecraTHble TporpaMMbl. CBOOOIHOE MIPOrPaMMHOE OOecTieueHUE

1.5

@aiinbl 1 nanku (katagoru). Tumsl ¢aiinos. CoiicTBa (aiinoB. XapakTepHble pazMepsl (ailloB pa3lIWYHBIX THUIIOB
(cTpaHHMIIA TEKCTA, AIEKTPOHHAS KHUTa, (poTorpadus, 3auch NECHU, BUJICOKIIUI, NOJTHOMETPAKHBIH (HHIIEM)

1.6

[Tpunnuns! noctpoenus ¢aitnosbix cucreM. [lonHoe ums daiina (manku, katanora). [IyTe k ¢aiiny (nmamnke, katanory)




QaitnoBelii MeHemkep. Pabora ¢ Qaitmamu ¥ mankamu (Karajgoramu): CO3/aHue, KONHMPOBAaHUE, IEpEeMEIICHHE,

L7 MepeMMEHOBaHNE U yajieHue (aiioB u marnok (katayioros). [louck ¢aityioB cpecTBaMu ONIEpalMOHHONW CUCTEMBI
1.8 ApxuBanus JaHHbIX. Vcrosib30BaHNEe IPOrpaMM-apXUBaTOPOB
1.9 KomMmnbroTepHbie BUPYCHI U ApYrue BpeIOHOCHbIE IporpaMMbl. [Iporpammsl i 3alIUThl OT BUPYCOB
O6benuneHne KOMIbIOTEpoB B ceTh. CeTh MHTepHeT. Beb-cTpanuiia, Bed-caiit. CTpyKTypa aapecoB BeO-pecypcoB.
1.10 Bbpaysep. IlouckoBbie cuctemsl. [lonck nHdopmanuy Mo KIOUEBHIM CJIOBaM U MO H300paxeHHo. JlocTOBEpHOCTH
nH(popmanuy, noaydeHHon u3 Murepuera
1.11 CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIINI
112 CereBoit »THKET, 0a30Bble HOPMBI MH(OPMALMOHHOM ATHKM U TpaBa npu padore B cetu WHrepner. Crpareruu
' 0e30MacHOro MoBeIeHus B HTepHETE
2 TeopeTnueckne 0CHOBbI HHPOPMATHKU
Nudopmanus — 0JHO W3 OCHOBHBIX MOHATHN COBpeMEeHHOW Hayku. MHbopmarus kak cBeneHus, peaHa3HauYeHHbIC IS
2.1 BOCTIPUATHS YEJIOBEKOM, W HWHGOpMAIUs KakK JaHHBIE, KOTOPbIE MOTYT OBITh 00paOOTaHbl aBTOMAaTH3MPOBAHHOMU
CUCTEMOH
99 JIMCKpPEeTHOCTh JaHHBIX. BO3MOKHOCTH ONUCAHUSI HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB C MOMOIIBIO AMCKPETHBIX
' naHHbIX. H(OpMalMoOHHBIE TPOLIECCHI — MPOIIECCHI, CBSI3aHHBIE C XpaHEHHUEM, TPeoOpa3oBaHuEM U Mepelauei JaHHBIX
CumBoun. Andasur. MomHocts andasura. Paznoobpasue s3p1k0B U andaBUTOB. EcrecTBeHHbIE U (POPMATIBHBIE S3BIKH.
53 AndaBuT TEKCTOB Ha pyccKoM si3bike. JIBonunblil andaBut. KonnuecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHHAIIMH)
' ¢bukcupoBaHHOM AnuHBI B JBonuHOM andasute. [IpeoOpazoBanue moboro andasura kK ABomdyHOMY. KommuectBo
Pa3IMYHBIX CI0B (PMKCUPOBAHHOM JUTMHBI B apaBUTE ONpeaeIEHHON MOIIIHOCTH
94 KoaupoBanue cumBOoIOB 0AHOTO andaBuTa C MOMOIIBIO KOJOBBIX CIOB B JApyroMm andaBute, KOAOBas TaOIHIIA,
' NEKOMPOBAHUE
2.5 JlBonuHsbIit kox. [IpencraBieHne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE




NudopmanmonHbiii 006EM TaHHBIX. BUT — MUHHMAaTbHAS €IMHUIA KOJTMYECTBAa HH(POPMAIUK — IBOUYHBIN pa3psia. bair,

26 KWII00aiT, Merabaift, ruradaiir
2.7 CkopocTb nepenauu JaHHbIX. EMUHUIBI CKOPOCTH Niepeaayn TaHHbIX. Vckaxkenne nH(opMaIum npu nepeaade
KomupoBanue TtexcroB. PaBHomepHbIii koa. HepaBnomepnsiii xon. Komuposka ASCII. BocbMuOuTHBIE KOIUPOBKH.
2.8 [Moustre o kogupokax UNICODE. [IexoanpoBanre COOOIIEHHH C MCIIOJIE30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOTO
koja. HpopmarmoHHbI 00BEM TEKCTA
29 Oomiee npencTaBiieHNe 0 MU(POBOM MPEACTABICHUH ayIMOBU3YaIbHBIX U IPYTUX HEMTPEPBIBHBIX JaHHBIX. KoaupoBanue
' ueta. LIpetoBsie Monenmu. Moaens RGB. ['myOuna xoguposanus. [Tanmutpa
510 PactpoBoe u BekTOopHOE mpesacraBienne uzoopaxenuil. [Tukcens. Onenka nHGOpMaMOHHOTO 00bEMa TpadUUecKuX
' JTAHHBIX JUTSI PACTPOBOTO M300paKEeHUS
211 Komupoanue 3Byka. PazpsjgHoCcTh 1 9acToTta auckpernsanuu. KonmuecTBo kaHanmoB 3amucy. OneHKa KOJMYeCTBEHHBIX
' MapaMeTpoB, CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHUEM 3BYKOBBIX (ailioB
3 NudopmanrioHHbIe TEXHOJIOTHH
3.1 TekcToBBIEC JOKYMEHTHI U UX CTPYKTYPHBIE 2JIEMEHTHI (CTpaHuIla, ad3all, CTpOKa, CII0BO, CAUMBOJ)
3.2 TexcToBBIN MpolIecCOp — UHCTPYMEHT CO3JIaHus, pelakTHpoBaHus U popmaTrpoBaHus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue texcra. CpoiictBa cumBoioB. [pudt. Tumnsl mpudros (pydrnensie, ¢ 3aceUkamMy, MOHOLUITUPUHHBIE).
3.3 [TonyxxupHoe u KypcuBHOe HauepTanue. CBoiicTBa ab3aleB: IPAHULIbI, a03allHbIIl OTCTYI, UHTEPBAJ, BbIpABHUBAHHUE.
CruneBoe popmatupoBaHue
34 CrpykrypupoBanue uHGOPMAIMHU C MIOMOIIBIO CIIMCKOB U Tabmul. MHoOroypoBHeBble criucku. JloGaBienue Tabmull B
' TEKCTOBBIE JOKYMEHTBI
35 BceraBka n3o0pakeHuil B TEKCTOBbIE NOKyMeHTHl. OOTekaHue H300pakeHHd TeKCTOM. BxiroueHune B TEKCTOBBIM
' JOKYMEHT Auarpamm u opmyi
3.6 ITapameTpsl cTpaHulpl, HyMepanuus ctpanuil. Jlo6aBieHne B JOKyMEHT KOJOHTHTYJIOB, CCBIJIOK




37 IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['osocoBoii BBOJ TekcTa. ONTHUYECKOE paclO3HABAHHUE TEKCTA.
' KommberotepHslii iepeBo1. Vcmonb3oBanue cepBUcoB ceTu MHTEpHET st 00pabOTKH TeKCTa
3.8 3HAKOMCTBO ¢ rpadudeckuMu pegakropamu. Pactposbie pucynku. Mcnonb3oBanue rpaduuecKux IPUMUTHBOB
Omneparun perakTUpoBaHus TpaguIeckux 0OBEKTOB, B TOM YrciIe MUPPOBBIX GoTorpaduii: n3MEeHEHUE pa3mepa, oOpe3Ka,
3.9 MIOBOPOT, OTpa’keHHE, paboTa ¢ obyacTsAMH (BbLAEIEHUE, KOIMPOBAHUE, 3aJIUBKA I[BETOM), KOPPEKLUS 1[BETa, SIPKOCTU U
KOHTPACTHOCTU
310 Bexkropnas rpaguka. Co3naHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOTO IIpOLleccCOpa WIH JIPYTUX
' nporpaMm (nmpusosxeHuii). Jlo0aBiaeHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI
311 [ToaroroBka MynbTUMEIUUHBIX TNpe3eHTanuil. Craiin. JloOGaBieHne Ha cmaiin Tekcta W n3oOpakeHuit. Pabora ¢
' HECKOJIbKUMHU CIIaiiiaMu
3.12 JloGaByienre Ha claij ayTHoBU3yaIbHBIX JaHHBIX. AHUMAIUs. [ UmepcchuIKn
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckne 0CHOBBI HHPOPMATHKU
11 Heno3unuonnesle U Mo3uIMOHHBIE cUCTeMbl cuuciieHus. Andasut. OcHoBanue. Pa3pépHyras dopma 3amucu yucia.
' [lepeBoa B A€CATUYHYIO CUCTEMY YHCEIl, 3alIMCAHHBIX B IPYTUX CUCTEMAaX CUHCICHHUS
1.2 Pumckas cucrema cuncineHus
JBonunas cuctema cuucienus. [lepeBon nenbix yucen B npeaenax ot 0 1o 1024 B ABOUYHYIO CUCTEMY CUHCIICHUS.
13 BoceMepuuHnas cuctema cumncienus. [lepeBos uucen u3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U JECITHUHYIO CHCTEMBI
' u obOpartno. [llectHannatepuynas cucreMa cuncienus. [lepeBo yrcen U3 meCTHAAATEPUIHON CUCTEMBI B IBOUYHYIO,
BOCBMEPHUHYIO U JECITHUHYIO CUCTEMBI U 00paTHO




14 ApupmeTnueckre oneparyy B JBOUYHON CUCTEME CUMCIICHUS
Jlormueckue BbICcKaszbiBaHUS. Jlormueckue 3Ha4YeHMsI BbICKA3bIBAaHUI. DJEMEHTapHbIE U COCTABHBIE BBICKA3bIBAHMUSL.
15 Jlormueckue onepauuu: «u» (KOHBIOHKIIMS, JJOTHYECKOE YMHOXKEHHE), «UIH» (IU3BIOHKIIHS, JIOTHYECKOE CIOXKEHHE),
«He» (normueckoe otpuuanue). llpuopurer noruueckux omnepauui. OnpeneneHre HCTUHHOCTH COCTAaBHOTO
BBICKA3bIBAHUS [TPU W3BECTHBIX 3HAUEHUSAX UCTUHHOCTU BXOJSIIMX B HETO 3JI€MEHTAPHBIX BhICKA3bIBAHUIN
16 Jlornueckue BbeIpaxkeHus. [IpaBuna 3amucu JOTUYECKUX BhIpakeHUU. [locTpoeHue TaOmuI[ UCTMHHOCTH JIOTUYECKHUX
' BBIPKEHHUI
1.7 Jlornueckue 31eMEHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITBIOTEpA
2 ANTOpPUTMBI ¥ IPOTrPAMMHPOBAHHE
2.1 [Tonsitne anropurMa. McnomHuTemm alropuTMoB. AJITOPUTM Kak IJIaH YIPaBICHUS UCIIOJIHUTEIEM
2.2 CaoiictBa anroputma. CriocoOsI 3anucu anroputMa (CI0BECHBIHN, B BUE OJOK-CXEMBI, IPOTpaMMa)
AnropuTMHuuYecKue KOHCTpYKIMHU. KoHCTpyKuMs «cienoBaHue». JIMHEHHbIH anroput™. OrpaHUYE€HHOCTh JIMHEWHBIX
2.3 QITOPUTMOB: HEBO3MOYKHOCTb MPEAYCMOTPETh 3aBUCUMOCTh IOCIIEOBATEIBHOCTH BBINOJHAEMBIX JEUCTBUU OT
HCXOJIHBIX TAHHBIX
54 KoHcTpykiusi «BeTBieHHE»: MOJHAS M HenosiHas (opMbl. BeimonHeHWe W HEBBIIOJHEHUE YCIOBHS (MCTUHHOCTH U
' JIO’)KHOCTb BbICKa3bIBaHUA). [IpocThie U cocTaBHBIE yCIOBUS
2.5 KoHcTpykus «11oBTOpEHUE)»: HUKIIBI € 3aJAHHBIM YHCIIOM IOBTOPEHUM, C YCIIOBUEM BBIIIOJIHEHUS, C IEPEMEHHON ITUKIIA
Pa3paboTtka 11t GopMalbHOTO MCTIOIHUTENS AITOPUTMa, MPUBOIALIETO K TpedyeMoMy pe3yabTaTy MpH KOHKPETHBIX
26 WCXOJHBIX JaHHBIX. Pa3paboTka HECNOKHBIX aJrOPUTMOB C MCIHOJIB30BAHUEM IUKIOB M BETBJICHUHN JUIS YIpPaBICHUS
' (hopManbHBIMU HCIOJHUTENSAMH. BBITIONHEHNE aNrOpUTMOB BpPYYHYIO M Ha KommbloTepe. CHHTaKCHYecKHe W
noruyeckue omuoku. OTKa3bl
97 SI3pik  mporpammupoBanust  (Python, C++, Java, C#, IllkonbHblii Anroputmuyeckuit  SI3sik). Cucrema
' MIPOrpaMMHUPOBAHUSA: PEAAKTOP TEKCTAa MPOTPAMM, TPAHCIISITOP, OTIATIUK
2.8 IlepemeHHas: Tv, MMs, 3Ha4eHUe. Llenble, BEIECTBEHHbBIE U CUMBOJILHBIE IEPEMEHHBIE




29 Omneparop npucBauBaHus. Apu(PMETHUECKHAE BBIPAKEHUS U TIOPSAOK UX BhuuciaeHus. Oneparyu ¢ HeIbIMU YUCIIaMu:
' LIEJIOYUCIIEHHOE JIEJIEHNE, OCTAaTOK OT AeneHus. [IpoBepka 1e1MMOCTH OHOTO LEJNOTo Yncia Ha Jpyroe
BerBnenusi. CocraBHbIE YCJIOBHS (3alMCh JIOTHYECKUX BBIPAKCHHH Ha HM3y4aeMOM SI3BIKE IPOTPAMMHPOBAHUS).
2.10 HaxoxaeHne MUHIMyMa M MaKCHMyMa U3 JIBYX, TPEX U YEThIPEX uncel. Penienne KBaapaTHoro ypaBHEHHS, UMCIOIIETO
BEIIECTBEHHBIC KOPHU
211 Juanorosas oTjiaaKa mporpaMm: MOIIaroBO€ BHITIOJIHEHNE, POCMOTP 3HAYCHHUM BEIHMYHH, OTJIaIOYHBINA BBIBO/I, BEIOOD
' TOYKH OCTaHOBA
Hukn ¢ ycnouem. Anroput™m EBknmza sl Hax0oxX/1eHUsT HauOOJIBIIEro OOIIEero AEIUTeNs IByX HaTypajJbHBIX YHCEIL.
2.12 Pa3buenune 3amucu HaTypadbHOTO YKCIAa B TO3WUIMOHHON CHCTEME C OCHOBAHHEM, MEHBITUM WM paBHBIM 10, Ha
OT/IebHBIE I PHI
513 [ukn ¢ nepeMeHHOW. AJNTOPUTMBI IPOBEPKHU ACIMMOCTH OJHOIO ILIEJIOTO YHCIa Ha JPYroe, MPOBEPKU HATypaJbHOIO
' YyciIa Ha TIPOCTOTY
514 O06paboTka CUMBOJILHBIX TaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IepeMeHHbIe. [locuMmBoibHAst 06paboTka cTpok. [Toacuér
' 4aCTOTHI MOSIBJICHUSI CHMBOJIA B CTpOKe. BeTpoennbie hyHKIMU 151 00pabOTKH CTPOK
515 Omnpenenenre BO3MOXKHBIX PE3yAbTaTOB pabOTHI arOpUTMa MPH 3aJaHHOM MHOYKECTBE BXOIHBIX TAHHBIX, ONIpE/ICTICHHIE
' BO3MOXHBIX BXOJHBIX JAHHBIX, IPUBOIAIINX K JAHHOMY PE3yJIbTaTy
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 udposas rpaMOTHOCTH




11

I'mo6anbhas cets MuTepHeT. IP-agpeca y3mos. CeTeBoe XpaHeHHe JaHHBIX. MeTo bl HHAUBUTYATHHOTO U KOJUIEKTUBHOTO
pasmerienust HoBoi nHopMaru B IHTepHEeTe. bornbIme nanHble (MHTEPHET-1aHHbIC, B YACTHOCTH JaHHBIC COITMATTbHBIX
ceTeil)

1.2

[TousiTe 00 WHPpOPMAITMOHHONW Oe30macHOCTH. YTpo3bl HH(OOPMAMOHHOKW 0E30IMACHOCTH MPHU PadOTe B III00ATBHOMN
CETH U METOJbl MpoTUBOJCHCTBUS UM. [IpaBuna 6e3onacHoi ayreHTudUKanuy. 3amuTa JHYHONH UH(OPMAaLMK B CETH
WNHurtepHer. be3omacHsle cTparernn nosenaeHus B cetu MuTtepHer. Ipenynpexnenne BoBiIeYeHUs B 1€CTPYKTUBHBIEC U
KpUMUHaJIbHbIE (JOPMBI CETEBOM aKTUBHOCTH (KMOEpOYIIIIMHT, (GUITHHT U ApyTrue Gopmbl)

1.3

Bunsr nesrensHoctn B MHTEepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIE CEPBHUCHI (MOYTOBasi Ciryx0a, BUIEO-
KOH(epeHII-CBsI3b U JIpYrue), CIpaBOYHbIE CIYKObI (KapThl, paclUCaHUS U JIPYTHE), NOUCKOBBIE CIYXObI, CIIYKOBI
OOHOBJIEHHS MPOrpaMMHOTO oOecrieueHuss U JApyrue cinykObl. CepBUCHI TrocynapCTBEHHBIX ycayr. OOnauHble
XpaHwiuia JaHAbeX. CpecTBa COBMECTHOM pa3paboTKU JOKyMEHTOB (oHmaiH-o¢uchl). [IporpaMmMmHoe obecrieueHne
Kak BeO-cepBHC: OHJIAITHOBbIE TEKCTOBBIE U IpapUuecKrue PeJAKTOPbI, CPeibl pa3pabOTKU MPOrpaMMm

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3amaun, pemaeMble ¢ MOMOIIBI0 MoenupoBanus. Kimaccudukanuu Mozeneir. MarepuaibHbie (HATYpHBIC) U
nHpopmanroHHble Moaenu. HempepbiBHble M OuUCKpeTHble Mojenu. Mmutanmonusie monenu. WMrpoBbie Mojenu.
OneHka COOTBETCTBUS MOJIEIA MOICTHUPYEMOMY OOBEKTY U IIeJIIM MOACTUPOBAHUS

2.2

Tabmuunbie Mmoaenu. Tabauna Kak mpeacTaBieHue OTHOIICHUS

2.3

basel nanubx. OTOOpP B TAONMIIE CTPOK, YIOBIETBOPSIOUINX 3alaHHOMY YCIOBHIO

2.4

I'pad. Bepuuna, pebpo, myrb. OpueHTHpOBaHHBIE M HEOpHEHTHpOBaHHbIE rpadsl. JmuHa (Bec) pebpa. Becoas
Mmatpuna rpada. JlmuHa mytu Mexay BepmnHamu rpada. [louck ontumanbHoro mytd B rpade. HauanbHas BepiirHa
(MCTOYHMK) U KOHEYHAs BepIlMHa (CTOK) B OPUCHTUPOBAHHOM Tpade. Beruuciienne koyimdyecTsa myreil B HalpaBJICHHOM
AlMKINYeCKOM rpade

2.5

Hepeso. Kopenn, Bepiiuna (y3en), muct, pedpo (ayra) nepesa. Boicota nepesa. [loanepeso. [Ipumeps ncnonabp3oBaHus
nepeBbeB. [lepebop BapuaHTOB C TOMOIIIBIO IepeBa




2.6

[londarue wmartemaTHdeckoil wmojenu. 3ajayu, pellaeMble € TMOMOIIBI0 MAaTeMaTH4eCKOoro (KOMIBIOTEPHOTO)
Mo ienupoBanusi. OTarMYne MAaTEMaTHUECKONW MOJICIIN OT HATYPHOM MOJICNIH U OT CJIOBECHOTO (JINTEPATYPHOTO) OMTUCAHHUS
o0BeKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOACIUPOBAHMA: IMOCTAHOBKA 3aJa4u, IOCTPOCHUC MaTeMaTHUIEeCKOMI MOJCIIM, NporpaMMHasn
peannsanus, TCCTUPOBAHUC, TPOBCACHNEC KOMIIBIOTCPHOI'O SKCIICPUMECHTA, aHAJIM3 €TI0 PE3yJIbTaTOB, YTOYHCHHUEC MOJICIIN

ANTOPUTMBI U IPOTPAMMHUPOBAHKE

3.1

Pa3ouenue 3amaun Ha noazanayu. CocTaBiieHHWE aITOPUTMOB U MPOTPAMM C MCIIOJIb30BAHUEM BETBJICHUH, ITUKIOB U

BCIIOMOTATCJIBHBIX AJITOPUTMOB JIA YIIPABJICHUSA UCIIOJTHUTCIIEM WU APYTUMHU UCIIOJTHUTCIIAMUA

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OmHOoMepHble MaccuBbl. COCTaBlI€HHME U OTJIaJKa MPOTpaMM, peaU3yIOIINX
THIIOBBIC AJITOPUTMbI 00pa00TKH OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, HA OJIHOM M3 SI3bIKOB IiporpammupoBanus (Python,
C++, Ilackans, Java, C#, llkompHbIi AnropuTMHYecKHid SI3bIK): 3alOJHEHHWE YMCIIOBOTO MAaCCHBa CIIyYailHBIMHU
YHCIaMM, B COOTBETCTBUU C (POPMYJION MM IyTEM BBOJA YKMCEN, HAX0XKJICHUE CYMMBI 3JIEMEHTOB MacCHBA, JIMHECHHBIH
MOMCK 3aJaHHOTO 3HAY€HHs B MacCHBE, MOJCUET 3JIEMEHTOB MAacCHBa, YJOBIETBOPSIOIIMX 3aJaHHOMY YCIOBHIO,
HaX0KJICHHE MUHUMAJIbHOIO (MAaKCUMAJIbHOT0) 1eMeHTa MaccuBa. COpTHPOBKA MacCHUBa

3.3

OO6paboTka MOTOKA JAHHBIX: BBIYHCIECHUE KOJUYECTBA, CYMMBI, CpEIHEro apu(pMeTH4ecKoro, MHUHMMAJIbHOTO U
MaKCUMAaJIbHOTO 3HAUYEHUS JIEMEHTOB MOCJIEI0BATEILHOCTH, YIOBIECTBOPSIOMINX 3aJAHHOMY YCIOBHUIO

3.4

VYupasnenue. Curnan. O6paTtHast cBsi3b. [lonyueHre curuaioB oT HUPPOBBIX TaTYUKOB (KacaHUs, pacCTOSHUS, CBETA,
3ByKa u zpyroro). [Ipumepbl ucnonap30BaHusl MpUHLKIIA OOpaTHOW CBA3M B CHUCTEMaX YIPaBJICHHS] TEXHUYECKUMHU
yCTpOMCTBaMH, B TOM 4ucie B poOoToTexHukKe. [Ipumepbl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIIPaBJICHUS
JBUKEHHEM B TPAHCIIOPTHOM cHcTeMe, CBapoyHasl JIMHUS aBTO3aBOJa, aBTOMAaTU3MPOBAHHOE YIIPABJICHUE OTOIUICHUEM
JI0OMa, aBTOHOMHAsI CUCTEMa yIPaBJICHUs TPAHCTIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI)

NudopmanroHHbie TEXHOJIOTUN

4.1

[Tousitue 00 QJICKTPOHHBIX T8.6J'II/II_IaX. Tunel HaHHBIX B sUYeMKax 3JICKTp0HH0171 Ta6J'II/II_IBI. Pe)laKTI/IpOBaHI/Ie n
(I)OpMaTI/IpOBaHI/IC Ta6J'II/II_I. BCTpOCHHHe Q)YHKHI/II/I Uil TIOMCKa MAaKCHMMyMad, MHWHUMYMa4, CYMMbI H CpPCIHCIO




apu¢pmernueckoro. COpTUpOBKA TaHHBIX B BBIJECICHHOM Auamna3oHe. [loctpoeHue nuarpamm (ructorpamma, Kpyronas

Jqyarpamma, ToueyHasi iuarpaMmma). Beibop Tuna quarpammsl

4.2 [Ipeo6pazoBanme Gopmyit mpu komupoBanuu. OTHOCHTEIBHAS, A0COTIOTHAS M CMEIIaHHAS aJIpecars
43 VYcrnoBHBIE BBIYMCIIEHHUS B JIEKTPOHHBIX Tabnumax. CyMMUpOBaHME M MOJCUYET 3HAUYCHUH, OTBEYAIOIIUX 33JaHHOMY
' ycnoBuio. O6padoTka 0oJbIINX HAOOPOB NaHHBIX. YHCIEHHOE MOACTUPOBAHUE B AJICKTPOHHBIX TaOIUIIAX
Posb MHPOPMAITMOHHBIX TEXHOJIOTUH B Pa3BUTHH SKOHOMHUKH MHpA, CTpaHbl, pernoHa. OTKpbITbIe 00pa3oBaTebHbIC
44 pecypcsl.  Ilpodeccun, cBs3aHHble ¢ UHGOPMATUKOW M HH(GOPMALMOHHBIMU TEXHOJOTUSAMHU: BeO-Iu3aiiHep,

MPOrPaMMHUCT, pa3pabOTYUK MOOUIIBHBIX MPHUJIOKEHUHN, TECTHUPOBIIMK, apXUTEKTOpP MPOTrpaMMHOIro oOecreuyeHus,

CIICUAIMCT 110 aHAaJIN3y JaHHBIX, CUCTEMHBIN AIMUHUCTPATOP




7 KIIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1

Hudposas rpaMoTHOCTH

11

KommnbloTep — yHuBepcalibHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee o mporpamme. THIIBI KOMIBIOTEPOB:
MepCOHAIbHbIE KOMIBIOTEpPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CyNEepKOMIbIOTEpbl. MoOuIbHbIE ycTpoiicTBa. TexHuka
0€30MacHOCTH ¥ MpaBHia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M WX HazHadeHue. [Ipomeccop. OmepaTuBHas W OJTOBPEMEHHAs MaMSTh.
VYerpoiictBa BBoma u BbIBoja. CEHCOPHBIA BBOJ, JAaTYUKH MOOWMJIBHBIX YCTPOMCTB, CpEACTBAa OMOMETPHYECKON
ayTeHTU(PUKAIUN

1.3

WcTopus pa3BUTHS KOMITBIOTEPOB U IPOrpaMMHOT0 obecnieueHus. [lokonenus komnbioTepoB. COBpeMEHHbIE TEHACHIINN
pasButus koMmibioTepoB. CynepkomnbioTepsl. [lapannensusie Berunciaenus. [lepconansubiii kommeiorep. [Ipomeccop u
€ro XapakTepUCTUKHU (TaKTOBas 4acToTa, pa3psaHocTh). OnepaTuBHas nmaMsTh. JlonroBpeMeHHast maMaTh. Y CTpOiCTBa
BBOJIa U BbIBoJa. OOBEM XpaHUMBIX JaHHBIX (OMEpAaTHBHAS MaMATh KOMIbIOTEpA, KECTKUN JUCK U TBEPIOTEIbHBIN
HAKOIUTEJb, IOCTOSTHHAS MaMsITh CMapTPOHA) U CKOPOCTh AOCTYIA AJIS Pa3IMYHBIX BUAOB HOCHUTENEH

1.4

[Iporpammuoe oOecrneuenue kommbioTepa. [lpukinamgHoe mnporpammHoe oOecnedeHue. CUCTEMHOE MpOrpaMMHOE
obecnieuenue. Cuctembl mporpammupoBanusi. [IpaBoBas oxpaHa MmporpaMM M JaHHBIX. becruiaTHele U yCIOBHO-
OecraTHble TporpaMMbl. CBOOOIHOE MIPOrPaMMHOE OOecTieueHUE

1.5

@aiinbl 1 nanku (katanoru). Tumsl ¢aitnos. CBoiicTBa (aiinoB. XapakTepHble pa3Mepbl (ailioB pa3inU4YHBIX THIIOB
(cTpaHHMIIA TEKCTA, IMEKTPOHHAs KHUTa, (poTorpadus, 3amuch NECHU, BUACOKINII, ITOJTHOMETPAXKHBIN (UIBM)

1.6

[Tpuniuns! noctpoenus ¢aitnosbix cucreM. [lonHoe ums daiina (manku, katanora). [Iyre k ¢aiiny (nmamnke, katauory)




QaitnoBelii MeHemkep. Pabora ¢ Qaitmamu ¥ mankamu (Karajgoramu): CO3/aHue, KONHMPOBAaHUE, IEpEeMEIICHHE,

L7 MepeMMEHOBaHNE U yajieHue (aiioB u marnok (katayioros). [louck ¢aityioB cpecTBaMu ONIEpalMOHHONW CUCTEMBI
1.8 ApxuBanus JaHHbIX. Vcrosnb3oBaHKue IPOrpaMM-apXUBaTOPOB
1.9 KomMmnbroTepHbie BUPYCHI U ApYrue BpeIOHOCHbIE IporpaMMbl. [Iporpammsl i 3alIUThl OT BUPYCOB
O6benuneHne KOMIbIOTEpoB B ceTh. CeTh MHTepHeT. Beb-cTpanuiia, Bed-caiit. CTpyKTypa aapecoB BeO-pecypcoB.
1.10 Bbpaysep. IlouckoBbie cuctemsl. [louck nH(OpManny MO KIIOUEBBIM CJIOBaM M MO M300pakeHuto. Jl0cTOBEpHOCTH
nH(popmanuy, noaydeHHon u3 Murepuera
1.11 CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIINI
112 CereBoit »THKET, 0a30Bble HOPMBI MH(OPMALMOHHOM ATHKM U TpaBa npu padore B cetu WHrepner. Crpareruu
' 0e30MacHOro MoBeIeHus B HTepHETE
2 TeopeTnueckne 0CHOBbI HHPOPMATHKU
Nudopmanus — 0JHO W3 OCHOBHBIX TOHATHI COBpeMEeHHOM Hayku. MHbopmalus kak cBeeHus, MpeIHa3HaYeHHbBIC IS
2.1 BOCTIPUATHS YEJIOBEKOM, W HWHGOpMAIUs KakK JaHHBIE, KOTOPbIE MOTYT OBITh 00paOOTaHbl aBTOMAaTH3MPOBAHHOMU
CUCTEMOH
99 JIMCKpEeTHOCTh JaHHBIX. BO3MOKHOCTH ONUCAHUSI HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB C MOMOIIBIO AMCKPETHBIX
' naHHbIX. H(OpMalMOHHBIE TPOLIECCH — MPOLIECCHI, CBSI3aHHBIE C XpaHEHHUEM, TPeoOpa3oBaHuEM U Mepe1auei JaHHBIX
CumBoin. Andasur. Momnocts andasuta. Paznoobpasue s3pik0B U andaBuTOB. EcrecTBeHHbIE U (POPMATIBHBIE S3bIKH.
53 AndaBuUT TEKCTOB Ha pycCKOM s3bike. JIBomuHbIi andaBut. KomnuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAIIWIA)
' ¢bukcupoBaHHOM AnuHBI B JBonuHOM andasute. [IpeoOpazoBanue moboro andasura kK ABomdyHOMY. KommuectBo
Pa3IMYHBIX CJI0B (PMKCUPOBAHHOM JUTMHBI B aipaBUTE ONpEaeIEHHON MOIIIHOCTH
94 KoaupoBanue cumB0oJIOB 0AHOTO ajidaBuTa ¢ MOMOIIBIO KOJOBBIX CIOB B ApyroMm andaBuTe, KojaoBas TabiuIa,
' NEKOMPOBAHUE
2.5 JlBonuHsbIit kox. [IpencraBieHne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE




NudopmanmonHbiii 006EM TaHHBIX. BUT — MUHHMAaTbHAS €IMHUIA KOJTMYECTBAa HH(POPMAIUK — IBOUYHBIN pa3psia. bair,

26 KWII00aiT, Merabaiit, ruradair
2.7 CkopocTb nepenauu JaHHbIX. EMUHUIBI CKOPOCTH Niepeaayn TaHHbIX. Vckaxkenne nH(opMaIum npu nepeaade
KomupoBanue TtekcroB. PaBHomepHbiii koa. HepaBnomepnsiii xon. Komuposka ASCII. BocbMuOuTHBIE KOIUPOBKH.
2.8 [Moustre o kogupokax UNICODE. [IexoaupoBanne COOOIIEHHI C HCITOJIE30BAaHHEM PaBHOMEPHOTO U HEPAaBHOMEPHOTO
koja. HpopmarmoHHbI 00BEM TEKCTA
29 Oomiee npencTaBiieHNe 0 NU(HPOBOM MPEICTABICHIH ayIMOBU3YAIbHBIX U JPYTrUX HEMPEPBIBHBIX AaHHBIX. KoaupoBanue
' ueta. LipetoBsie Monenu. Moaens RGB. I'myOuna xoguposanus. [lanutpa
510 PactpoBoe u BekTOopHOE mpesacraBienne uzoopaxenuil. [Tukcens. Onenka nHGOpMaMOHHOTO 00bEMa TpadUUecKuX
' JTAHHBIX JUTSI PACTPOBOTO M300pakeHUS
211 Koaupoanue 3Byka. PazpsHoCTh 1 9acToTa auckperusanui. KonmuecTBo kaHaimoB 3amucy. OneHKka KOJMYECTBEHHBIX
' MapaMeTpoB, CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHUEM 3BYKOBBIX (ailioB
3 NudopmanrioHHbIe TEXHOJIOTHH
3.1 TekcToBBIE JOKYMEHTHI U UX CTPYKTYPHBIE DJIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CII0BO, CAUMBOJ)
3.2 TexcToBBIN MpolIecCOp — UHCTPYMEHT CO3JIaHus, pelakTUpOBaHus U popmaTHpoBaHus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue texcra. CpoiictBa cumBoioB. [pudt. Tumnsl mpudros (pydrnensie, ¢ 3aceUkamMy, MOHOLUITUPUHHBIE).
3.3 [TonyxxupHoe u KypcuBHOe HauepTanue. CBoiicTBa ab3aleB: IPaHULIbI, a03allHbII OTCTYI, UHTEPBAJ, BbIpaBHUBAHUE.
CruneBoe popmatupoBaHue
34 CrpykrypupoBanue MHGOPMAIMH C MOMOIIBI0 CIIUCKOB U Tabmul. MHoroypoBHeBbie criucku. Jlo6aBienue Tabauil B
' TEKCTOBBIE JOKYMEHTBI
35 BceraBka m3o0paxkeHuil B TEKCTOBbIE NOKyMeHThl. OOTekaHue u300pakeHUN TekcToM. BitoueHune B TEKCTOBBIN
' JOKYMEHT Auarpamm u opmyi
3.6 ITapameTpsl cTpanulpl, HyMmepanus crpanui. Jlo6aBiaeHne B TOKYMEHT KOJOHTUTYJIOB, CChIIOK




37 IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['osocoBoii BBOJ TekcTa. ONTHUYECKOE paclO3HABAHHUE TEKCTA.
' Kommnrsrorepnsiii mepeBo. Mcnonb3oBanue cepBucoB cetu MHTEpHET 17151 00pabOTKH TEKCTa
3.8 3HAaKOMCTBO ¢ rpadudecknMu pegakropamu. Pactposbie pucynkn. Mcnonb3oBaHue rpaduuecKux IPUMUTHBOB
Omneparun perakTUpoBaHus TpapuIecKuX 0OBEKTOB, B TOM Yrcie MU(BPOBBIX GoTorpaduii: n3MEHEHUE pazmepa, o0pe3Ka,
3.9 MIOBOPOT, OTpa’ke€HHE, paboTa ¢ oOMacTAMH (BBLAEIECHUE, KOMMPOBAHUE, 3AJIUBKA I[BETOM), KOPPEKLUS LBETa, SIPKOCTH U
KOHTPACTHOCTU
310 Bexkropnas rpaguka. Co3naHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOTO IIpOLleccCOpa WIH JIPYTUX
' nporpaMm (nmpusosxeHuii). Jlo0aBiaeHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI
311 [ToaroroBka MymbTUMEIUUHBIX TNpe3eHTanuil. Craiin. JloOGaBieHne Ha cmaiin Tekcta W n3oOpakeHuidt. Pabora ¢
' HECKOJIbKUMHU CIIaiiiaMu
3.12 JloGaByienre Ha claij ayTHoBU3yaIbHBIX JaHHBIX. AHUMAIUs. [ UmepcchuIKn
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckne 0CHOBbI HHPOPMATHKU
11 Heno3unuonnele U Mo3uIMOHHBIE CUCTeMbl cuucieHus. Andasut. OcHoBanue. Pa3sépuyras dopma 3amucu ymcia.
' [lepeBoa B A€CATUYHYIO CUCTEMY YHCEIl, 3alIMCAHHBIX B IPYTUX CUCTEMAaX CUHCICHHUS
1.2 Pumckas cucrema cuncineHus
JIBonuHnas cuctema cuucienus. [lepeBon nenbix yncen B npeaenax oT 0 qo 1024 B ABOMYHYIO CUCTEMY CUHCIICHUS.
13 BoceMepuuHnas cuctema cumncienus. [lepeBos uucen u3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U JECITHUHYIO CHCTEMBI
' u obOpartHo. [llectHannatepuynas cucrema cuncienus. [lepeBo drcen U3 MeCcTHAAIATEPHUYHON CUCTEMBI B IBOUYHYIO,
BOCBMEPHUHYIO U JECITHUHYIO CUCTEMBI U 00paTHO




14 ApupmeTnueckre oneparyy B JBOUYHON CUCTEME CUMCIICHUS
Jlormueckue BbICcKaszbiBaHUS. Jlormueckue 3Ha4YeHMsI BbICKA3bIBAaHUI. DJEMEHTapHbIE U COCTABHBIE BBICKA3bIBAHMUSL.
15 Jlormueckue onepauuu: «u» (KOHBIOHKIMS, JJOTUYECKOE YMHOXKEHHE), «WIH» (IU3BIOHKIIMS, JIOTHYECKOE CIOKEHHE),
' «He» (normueckoe otpuuanue). llpuopurer noruueckux omnepauui. OnpeneneHre HCTUHHOCTH COCTAaBHOTO
BBICKa3bIBAHUS [TPU W3BECTHBIX 3HAUEHUSAX UCTUHHOCTU BXOJSIIMX B HETO 3JIEMEHTAPHBIX BbICKa3bIBAaHUM
16 Jloruueckue BbeIpaxkeHus. [IpaBuia 3amucu JIOTHYECKUX BhIpakeHui. [locTpoeHne TabnMil MCTUHHOCTH JIOTMYECKUX
' BBIPKEHHUI
1.7 Jlornueckue 31eMEHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITBIOTEpA
2 ANTOpPUTMBI ¥ IPOTrPAMMHPOBAHHE
2.1 [Tonsitre anropurma. McnomHuTenu alropuTMoB. AJITOPUTM Kak IJIaH YIpPaBiIeHUS UCTIOJTHUTEIEM
2.2 CaoiictBa anroputma. CriocoObI 3aMucH aaropuTMa (CIOBECHBIHN, B BUE OJOK-CXEMBI, IIPOTPaMMa)
AnropuTMHuuYecKue KOHCTpYKIMHU. KOHCTpyKuMs «cienoBaHuey». JIMHEHHbIN anroput™. OrpaHUYE€HHOCTh JIMHEMHBIX
2.3 QITOPUTMOB: HEBO3MOKHOCTh MPEAYCMOTPETh 3aBUCUMOCTBH IOCIIEIOBATEIBHOCTH BBINOIHAEMBIX JEHCTBUM OT
HCXOJIHBIX TAHHBIX
54 KoHcTpykiusi «BeTBieHHE»: MOJHAS M HenosiHas (opMbl. BeimonHeHWe W HEBBIIOJHEHUE YCIOBHS (MCTUHHOCTH U
' JIO’)KHOCTbH BbICKa3bIBaHUA). [IpocThie U cocTaBHBIE YCIOBUS
2.5 KoHcTpyKus «1oBTOpEHUE»: HUKIIBI € 33JaHHBIM YACIIOM ITOBTOPEHUH, C YCIIOBUEM BBIIIOJIHEHHUS], C IEPEMEHHOMN LIUKIJIA
Pa3paboTtka 11t GopMalbHOTO MCTIOIHUTENS AITOPUTMa, MPUBOIALIETO K TpedyeMoMy pe3yabTaTy MpH KOHKPETHBIX
26 HCXOJHBIX JaHHBIX. Pa3paboTka HECTIOXKHBIX ANTOPUTMOB C MCIOJIH30BAHUEM IIMKJIOB U BETBJICHUH AJIsl YIIPaBICHUS
' (hopManbHBIMU HCIIOJIHUTENSAMH. BBITIONIHEHNE aNrOpUTMOB BpPYYHYHO M Ha KommbloTepe. CHHTaKCHYECKHe H
noruyeckue omuoku. OTKa3bl
97 SI3pik  mporpammupoBanust  (Python, C++, Java, C#, IllkonbHblii Anroputmuyeckuit  SI3sik). Cucrema
' MIPOrpaMMHUPOBAHUS: PEAAKTOP TEKCTa MPOrPAMM, TPAHCIATOP, OTIIATUNK
2.8 IlepemeHHas: Tv, MMs, 3Ha4eHUe. Llenble, BEIECTBEHHbBIE U CUMBOJILHBIE IEPEMEHHBIE




29 Omneparop npucBanBaHus. ApU(PMETHUSCKNE BBIPAKEHUS U TIOPSAO0K MX BhIYMCIeHUs. Onepannu ¢ MeTbIMA YUCTaMHU:
' LIEJIOYUCIIEHHOE JIEJIEHNE, OCTAaTOK OT AeneHus. [IpoBepka 1e1MMOoCTH 0JHOrO LEI0ro YKcia Ha Ipyroe
BerBnenusi. CocraBHbIE YCJIOBHS (3alMCh JIOTHYECKUX BBIPAKCHHH Ha HM3y4aeMOM SI3BIKE IPOTPAMMHPOBAHUS).
2.10 HaxoxaeHne MUHIMYMa ¥ MaKCUMyMa U3 JIBYX, TPEX M YETHIPEX uucell. Penienne KBaapaTHoro ypaBHEHHS, UMCIOIIETO
BEIECTBEHHBIC KOPHH
211 Juanorosas oTjiaaKa mporpaMm: MOIIaroBO€ BHITIOJIHEHNE, POCMOTP 3HAYCHHUM BEIHMYHH, OTJIaIOYHBINA BBIBO/I, BEIOOD
' TOYKH OCTaHOBA
Hukn ¢ ycnosuem. Anroput™m EBxinja 1uist HaXxokJ1eHUsT HAUOOJIbIIEro OOIIEero NeNUTENs JBYX HAaTypalbHBIX YHCEI.
2.12 Pa3buenune 3amucu HaTypadbHOTO YHCJA B MO3UIIMOHHOW CHCTEME C OCHOBaHMEM, MEHBITUM WM paBHbIM 10, Ha
OT/IebHBIE I PHI
513 [[ukn ¢ nepeMeHHOW. AJNTOPUTMBI IPOBEPKH ACITMMOCTH OJHOTO ILIEJIOTO YHCIIA HA JIPYroe, NpOBEPKH HATYPAIBHOTO
' YyciIa Ha TIPOCTOTY
514 O06paboTka CUMBOJILHBIX TaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IepeMeHHbIe. [locuMmBoibHAst 06paboTka cTpok. [Toacuér
' 4aCTOTHI MOSIBJICHUSI CHMBOJIA B CTpOKe. BeTpoennbie hyHKIMU 151 00pabOTKH CTPOK
515 Omnpenenenre BO3MOXKHBIX pE3yJIbTaTOB pabOTHI AITOPUTMA MPU 33IaHHOM MHO>KECTBE BXOIHBIX JAHHBIX, OIIPEICIICHNE
' BO3MOXHBIX BXOJHBIX JAHHBIX, IPUBOIAIINX K JAHHOMY PE3yJIbTaTy
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 udposas rpaMOTHOCTH
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I'mo6anbhas cets MuTepHeT. IP-agpeca y3mos. CeTeBoe XpaHeHHe JaHHBIX. MeTo bl HHAUBUTYATHHOTO U KOJUIEKTUBHOTO
pasmerienust HoBoi nHopMaru B IHTepHEeTe. bornbIme nanHble (MHTEPHET-1aHHbIC, B YACTHOCTH JaHHBIC COITMATTbHBIX
ceTeil)

1.2

[TousiTe 00 WHPOPMAITMOHHOW Oe30macHOCTH. YTpo3bl HH(YOPMAIMOHHOK 0€30macHOCTH TpHu padboTe B TII0OATBHOU
CETH U METOJbl MpoTUBOJCHCTBUS UM. [IpaBuna 6e3onacHoi ayreHTudUKanuy. 3amuTa JHYHONH UH(OPMAaLMK B CETH
NHutepHer. be3onacHsle cTparernn nosenaeHus B cety MuTtepuer. [IpeaynpexneHne BOBICUYEHHS B JECTPYKTUBHBIE U
KpUMUHaJIbHbIE (JOPMBI CETEBOI aKTUBHOCTHU (KUOEpOYIIIUHT, (PUITUHT U ApYTrHe GOpPMBI)

1.3

Bunsr nesrensHoctn B MHTEepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIE CEPBHUCHI (MOYTOBasi Ciryx0a, BUIEO-
KOH(epeHII-CBsI3b U JIpYrue), CIpaBOYHbIE CIYKObI (KapThl, paclUCaHUS U JIPYTHE), OUCKOBBIE CIYXKObI, CITyXKOBbI
OOHOBJIEHHS MPOrpaMMHOTO oOecrieueHuss U JApyrue cinykObl. CepBUCHI TrocynapCTBEHHBIX ycayr. OOnauHble
XpaHuiuia JaHAbpIX. CpecTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHiaiH-o¢wuckl). [IporpamMmuoe obecrieuenne
Kak BeO-cepBHC: OHJIAITHOBbIE TEKCTOBBIE U IpapuuecKre peaakTophl, Cpe/ibl pa3paboTKU NPOrpaMm

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3amaun, pemaeMble ¢ MOMOIIBI0 MoenupoBanus. Kimaccudukanuu Mozeneir. MarepuaibHbie (HATYpHBIC) U
nHpopmanroHHble MoAenu. HempepbiBHbIE W TUCKpeTHble Mojenu. MmutannoHHsle Moaenu. WrpoBble Mojemn.
OneHka COOTBETCTBUS MOJIEIA MOICTHUPYEMOMY OOBEKTY U IIeJIIM MOACTUPOBAHUS

2.2

Tabmuunbie Mmoaenu. Tabauna Kak mpeacTaBieHue OTHOIICHUS

2.3

basel nanubx. OTO0p B TaONMIIE CTPOK, YIOBIETBOPSIONINX 3aJAHHOMY YCIOBHUIO

2.4

I'pad. Bepuuna, pebpo, mytb. OpueHTHpOBaHHBIE W HeOpUeHTHpoBaHHbIE rpadsl. JnuHa (Bec) pebpa. Becomas
Mmatpuna rpada. JlmuHa mytu Mexay BepmnHamu rpada. [louck ontumanbHoro mytd B rpade. HauanbHas BepiirHa
(MCTOYHMK) U KOHEYHAs BepIlnHa (CTOK) B OPHEHTHPOBAHHOM Tpade. BerunciieHue komdecTsa ImyTreii B HalpaBJIeHHOM
AlMKINYeCKOM rpade

2.5

Hepeso. Kopenn, Bepiiuna (y3en), muct, pedpo (ayra) nepesa. Boicota nepesa. [loanepeso. [Ipumeps ncnonabp3oBaHus
nepeBbeB. [lepebop BapuaHTOB C TOMOIIIBIO IepeBa




2.6

[londarue wmartemaTHdeckol wmojenu. 3ajayu, pellaeMble € TMOMOIIBI0 MaTEMaTHYECKOTO (KOMIIBIOTEPHOIO)
Mo ienupoBanusi. OTarMYne MAaTEMaTHUECKONW MOJICIIN OT HATYPHOM MOJICNIH U OT CJIOBECHOTO (JINTEPATYPHOTO) OMTUCAHHUS
o0BeKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOACIUPOBAHMA: IMOCTAHOBKA 3aJla4yu, IIOCTPOCHHUEC MaTeMaTHIEeCKOI MOJCIIN, NporpaMMHasn
peannsanus, TCCTUPOBAHUC, TPOBCACHNEC KOMIIBIOTCPHOI'O SKCIICPUMECHTA, aHAJIM3 €TI0 PE3yJIbTaTOB, YTOYHCHHUEC MOJICIIN

ANTOPUTMBI U IPOTPAMMHUPOBAHKE

3.1

Pa30Ouenue 3anaun Ha noazagauu. CocTaBiieHHE aITOPUTMOB UM MPOTPaMM C MCHOJIb30BAaHUEM BETBJICHUH, ITUKIIOB U

BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JJIA YIIPABJIICHUA UCIIOJITHUTCIIEM WUJIU APYTUMHU UCITIOJTHUTCIIIMHU

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OmHOoMepHble MaccuBbl. COCTaBlI€HHME U OTJIaJKa MPOTpaMM, peaU3yIOIINX
THITOBBIE AITOPUTMbI 00pa00TKH OJHOMEPHBIX YUCIIOBBIX MACCHBOB, Ha OJTHOM U3 SI3bIKOB TiporpammupoBanust (Python,
C++, Ilackans, Java, C#, llkompHbIi AnropuTMHYecKHid SI3bIK): 3alOJHEHHWE YMCIIOBOTO MAaCCHBa CIIyYailHBIMHU
qHCIaMM, B COOTBETCTBUU C (POPMYJION MM IyTEM BBOJA YKMCEN, HAX0KJICHUE CYMMBI 3JIEMEHTOB MacCHUBa, TMHEHHBIN
MOMCK 3aJaHHOTO 3HAY€HHs B MacCHBE, IMOJCYET AJIEMEHTOB MACCUBA, YIOBJIETBOPSIOUIMX 33JaHHOMY YCIOBHIO,
HaX0KJICHHE MUHUMAJIbHOIO (MAaKCUMAJIbHOT0) 1eMeHTa MaccuBa. COpTHPOBKA MacCHUBa

3.3

OO6paboTka MOTOKA JAHHBIX: BBHIYMCIECHUE KOJMYECTBA, CYMMBI, CPEIHEro apu(MeTHYecKoro, MUHUMAILHOTO U
MaKCHUMAaJIbHOTO 3HAUYEHHUS JIEMEHTOB MOCJIEeI0BATEIbHOCTH, YIOBICTBOPSIIONINX 3aJaHHOMY YCJIOBHIO

3.4

VYupasnenue. Curnan. O6paTtHast cBsi3b. [lonyueHre curuaioB oT HUPPOBBIX TaTYUKOB (KacaHUs, pacCTOSHUS, CBETA,
3ByKa u JApyroro). [Ipumepbl UCHOIb30BaHUS NMPUHLKIIA OOpPaTHON CBA3M B CHUCTEMaX YIPABIIEHUS TEXHUYECKUMU
yCTpOMCTBaMH, B TOM 4ucie B poOoToTexHukKe. [Ipumepbl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIIPaBJICHUS
JIBUKEHHEM B TPAHCIIOPTHOM crcTeMe, CBapoyHasl JIMHUS aBTO33aBOJa, ABTOMAaTU3MPOBAHHOE YIIPABJICHHUE OTOIICHHEM
JI0OMa, aBTOHOMHAsI CUCTEMa yIIPaBJICHUS TPAHCIOPTHBIM CPEJICTBOM H IPYTHUE CUCTEMBI)

NudopmanroHHbie TEXHOJIOTUN

4.1

[Tousitue 00 QJICKTPOHHBIX T8.6J'II/II_IaX. Tunel HaHHBIX B sUYeMKax 3JICKTp0HH0171 Ta6J'II/II_IBI. Pe)laKTI/IpOBaHI/Ie n
(I)OpMaTI/IpOBaHI/IC Ta6J'II/II_I. BCTpOCHHHe Q)YHKHI/II/I Uil TIOMCKa MAaKCHMMyMad, MHWHUMYMa4, CYMMbI H CpPCIHCIO




apu¢pmernueckoro. COpTUpOBKA TaHHBIX B BBIJECICHHOM Auamna3oHe. [loctpoeHue nuarpamm (ructorpamma, Kpyronas

Jqyarpamma, ToueyHasi iuarpaMmma). Beibop Tuna quarpammsl

4.2 [Ipeo6pazoBanme Gopmyit mpu komupoBanuu. OTHOCHTEIBHAS, A0COTIOTHAS M CMEIIaHHAS aJIpecars
43 VYcrnoBHBIE BBIYMCIIEHHUS B JIEKTPOHHBIX Tabnumax. CyMMUpOBaHME M MOJCUYET 3HAUYCHUH, OTBEYAIOIIUX 33JaHHOMY
' ycnoBuio. O6padoTka 0oJbIINX HAOOPOB NaHHBIX. YHCIEHHOE MOACTUPOBAHUE B AJICKTPOHHBIX TaOIUIIAX
Posb MHPOPMAITMOHHBIX TEXHOJIOTUH B Pa3BUTHH SKOHOMHUKH MHpA, CTpaHbl, pernoHa. OTKpbITbIe 00pa3oBaTebHbIC
44 pecypcsl.  Ilpodeccun, cBs3aHHble ¢ UHGOPMATUKOW M HH(GOPMALMOHHBIMU TEXHOJOTUSAMHU: BeO-Iu3aiiHep,

MPOrPaMMHUCT, pa3pabOTYUK MOOUIIBHBIX MPHUJIOKEHUHN, TECTHUPOBIIMK, apXUTEKTOpP MPOTrpaMMHOIro oOecreuyeHus,

CIICUAIMCT 110 aHAaJIN3y JaHHBIX, CUCTEMHBIN AIMUHUCTPATOP




INPOBEPAEMBIE HA OI'3 IIO UH®OPMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHU S

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHS OCHOBHOM
TpeOoBaHus o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC
1 3HaTh (MIOHUMATBH)
Bnagenue ocHOBHBIMU MOHATHAMU: MH(pOpMalus, epeaada, xpaHeHue U oopaboTka HH(OpMaluy,
1.1 QITOPUTM, MOJIEIb, IIMPPOBOM MPOAYKT U UX UCIOIB30BAHUE [T PEIICHUS YUEOHBIX U MPAKTUYECKUX
3aa4
1.2 Brnagenue noHATHAME: BbICKa3bIBaHHE, JJOTMUYECKas OTEepaIus, JIOTHYECKOE BhIPAKEHHE
2 YmeTs
91 YMeHue onepupoBaTh €AMHUIIAMU HU3MEPEHHs MH(OPMAIMOHHOTO 00bEMA M CKOPOCTH Iepenadu
' JTAHHBIX
99 YMeHue 3anuchIBaTh U CpaBHUBATH Lieible uncia oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX CUCTEMAX
' CUHCJIEHUS] C OCHOBAHUSIMHU 2, 8, 16, BBINOIHATL apu(METHUECKHE ONepallii HaJl HUMU
93 YMeHue KoaupoBaTh U AEKOAMPOBATH COOOLIEHMS IO 33JaHHBIM IIpaBUJaM; OHMMAHUE OCHOBHBIX
' IPUHIUIIOB KOJMPOBAaHUs HH(GOPMALMK Pa3IMUHON IPUPOJbI: TEKCTOBOM, rpadudyeckoi, ayiuo
YMeHue 3aluchlBaTh JIOTHYECKHUE BBIPAXKEHUS C HCIOJIb30BAHMEM JU3BIOHKLUHU, KOHBIOHKIMUA MU
24 OTPHILIAHUS, ONPEEISATh HCTUHHOCTD JIOTHYECKUX BBIPAXKEHUHN, €CIIM U3BECTHBI 3HAUYCHHSI UCTUHHOCTH
' BXOJSIIIMX B HEro IEPEeMEHHbIX, CTPOUTb TaOJIMIBI MCTUHHOCTU MJISi JIOTUYMECKUX BBbIPAXKECHUM,
3aMMCHIBATh JIOTHYECKUE BBIPAXKEHUS HA U3Y4AaEMOM SI3bIKE IIPOTPaMMHUPOBAHUS
95 YMeHue coCTaBIIATh, BBINOIHATS BPYUHYIO U HA KOMIIBIOTEPE HECTIOKHBIE AITOPUTMBI IJIs1 YIIPABJICHUS
' ucnoyHuTesssMu (Yepenamka, YepTéKHUK U IpYTHE); CO3/1aBaTh U OTIAXKUBATh IPOIPaMMBbl HA OJHOM




u3 s3b1koB nporpammupoBanus (Python, C++, IMackans, Java, C#, IlIkonbHbIH AJTOPUTMUYCCKHIA
S3bIK), peanu3yronMe HECIO0KHBIE AIrOPUTMbI 00paOOTKM YHMCIOBBIX JAHHBIX C HCIOJb30BaHUEM
IMKJIOB M BETBJICHUW;, yMEHHME pa30MBaTh 3aJauyd Ha TMO0/A3aJaud, MCIOJIb30BaTh KOHCTAHTHI,
NEePEeMEHHbIE U  BBIPAKEHUSA PA3JTUYHBIX THUIMOB (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aAHAJIM3UPOBATH MPEITIOKEHHBIN aJTOPUTM, ONIPEAETATh, KaKHE pPe3yIbTaThl BO3MOKHBI IIPH 3aJaHHOM

MHOKECTBE UCXOOHBIX 3HAYCHWH

2.6

YMeHHe 3anucaTh Ha W3y4aeMOM SI3bIKE€ NPOTPAaMMHMPOBAHHS AITOPUTMBI IIPOBEPKH JEIMMOCTH
OJIHOTO LIEJIOT0 YMCiIa Ha APYroe, MpPOBEPKU HATYpaJbHOTO YHCIIa HAa MPOCTOTY, BhIIEICHUS UD U3
HaTypaJIbHOI'O YUCIA, IOUCK MAaKCHMYMOB, MUHUMYMOB, CyMMbI YHCJIOBOW MTOCJIETOBATEIIEHOCTH

2.7

Bnagenue ymeHueM OpHEHTHPOBATHCSA B UEPAPXUUYECKOM CTPYKType (hailioBOM cucTeMbl, paboTaTh C
(haiimoBO¥ CHCTEMOM MEPCOHATHFHOTO KOMIBIOTEPA C UCIOJIb30BaHUEeM Tpaduueckoro uarepderica, a
HMMEHHO: CO3/aBaTh, KOMMMPOBATh, IIepeMeNIaTh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATh (hailiibl
1 KaTaJIoru

2.8

Bnanenne yMeHWSIMM W HaBbIKAMH WCIIOJIB30BaHMS WH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOTUH ISl TIOWCKA, XpaHeHWs, 0OpaOOTKM ¥ Teperayd W aHalM3a pa3IMYHbIX BHUIOB
uHbopmauu

2.9

YMeHue BBIOMPATH CIOCOO MPEACTABICHHS JAaHHBIX B COOTBETCTBHHM C IIOCTaBJICHHOM 3ajadci
(TabnuIpl, cXeMbl, T'padUKH, JUArpaMMbI) C KCIIOJB30BAHHEM COOTBETCTBYIOIIMX IPOTPAMMHBIX
cpenctB 0OpabOTKH TaHHBIX

2.10

YMmenue GpopMan3oBaTh U CTPYKTYPUPOBAaTh MHPOPMALIMIO, UCIIOJIB3Ys IEKTPOHHBIE TaOIULbI IS
00paboTKH, aHaNM3a M BU3YyaJIU3al[MM YHMCIOBBIX JAHHBIX, B TOM YMCJE C BBIAEICHUEM JHUara3oHa
TaOIMILBI U YHOPAAOYMBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHHE NMPUMEHSTh B 3JIEKTPOHHBIX
Tabnauuax ¢GopMyibl Ui pacyéToB C HCIHOJIB30BAHMEM BCTPOCHHBIX (YHKIMH, aOCOIIOTHOM,
OTHOCHTEJIbHOM, CMEIIaHHOM ajpecaliy; HUCIOJIb30BaTh IEKTPOHHBIE TAOMUIIBI IS YUCICHHOTO
MOJICIIMPOBAHMS B MPOCTHIX 3aJjayaxX U3 Pa3HbIX MPEAMETHBIX obacTeit




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'3 IIO UHO®OPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpamoTHOCTH

#HH#Par###1.1

@aitnbl v nanku (katanoru). [IpuHiune! noctpoeHus gaitnoBeix cucreM. [loaHoe ums ¢aiina (manku). [yts
K (Qaitny (manke). PaGora ¢ (aitlaMu u KaTajoramu CpeICTBaMH OIEPAIMOHHOM CHCTEMBI: CO3IaHHE,
KOIMPOBaHUE, MIEpeMEIIeHNEe, IEepeMMEHOBaHNe U yAaneHue (ailyioB u namnok (katanoros). Tumsl (aiiinos.
CgoiicTBa ¢aiinos. DaitnoBerii MeHeKep. [Tonck ¢aitnoB cpeacTBaMu OneparmoHHON CUCTEMBI

1.2

O6benuaeHne KoMIbIOTEPOB B ceTh. CeTh MHTEpHET. Beb-cTpanuma, Bebd-caiit. CTpykTypa aapecoB BeO-
pecypcoB. bpayzep. [louckoBsie cuctemsl. [lonck nHpopMaluu Mo KIrOUYEBBHIM CIOBAM U 110 N300paKEHHIO.
JoctoBepHocTh HH(pOpMaIuu, noaydeHHon u3 MaTtepuera. IP-anpeca y3moB. CeTeBoe XpaHEHHE TaHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JIMCKpEeTHOCTh JaHHBIX. BO3MOXXKHOCTH OMHCAHMSA HEMPEPHIBHBIX OOBEKTOB U IMPOLIECCOB C TMOMOIIBIO
JMCKPETHBIX JAHHBIX.

CumBout. Andasut. MomnHocTh andasura. J[Bonunsiii andasut. KonmuecTBo BCEBO3ZMOXKHBIX CJIOB (KOJIOBBIX
KOMOWHanuii) (UKCUPOBAHHOW JJIMHBI B jaBondHOM anipaBute. IIpeoOpazoBanme mroboro andaBuTa K
nBon4HOMY. KoJInuecTBO pa3inyHbIX ClIOB (PMKCUPOBAHHOM JJUHBI B al(aBUTe ONPEaeIEHHON MOIIIHOCTH.
KoaupoBanue cuMBOJIOB OAHOTO ai(aBUTa C MOMOIIBIO KOJOBBIX CIOB B JIpyroM andaBuTe, KOIOBAas
tabnuna, nexoauposanue. Konuposanue tekctoB. PaBHOMepHbIit ko1 HepaBHOoMepHbIl ko1, KomaupoBka
ASCII. Bocemubutabie koaupoBku. [Tonsitue o komuposkax UNICODE. JlekomupoBanue COOOIICHHI C
UCIOJIb30BAaHUEM PABHOMEPHOTO U HEpAaBHOMEPHOTO KoJja. MHpopMamoHHbIil 00bEM TekcTa

2.2

Nudopmanronnsiii 00bEM nanHbIX. BUT — MUHMMaNbHAs €IMHUIIA KOJWYECTBa MH(OpPMALIMKU — TBOUYHBIN
pa3psa. EnuHunel usmepeHuss nHdopmamnuoHHoro oOwéma naHHbBIX. bur, 06aiit, kuinoOaiT, merabair,
rurabaiit. CkopocCTh nepeiadyn TaHHbIX. EIUHUIBI CKOPOCTH Mepeaayn TaHHBIX




2.3

Komuposanue nseta. L{BeroBsie Mmoaenu. Moaens RGB. 'mybuna xoaupoBanus. [Tamutpa.
PactpoBoe u BekTropHOe mpezcraBiieHue uzoOpaxxkeHuid. Ilukcens. OueHka MHPOPMALMOHHOTO O00BEMA
rpadU4ecKuX JaHHBIX JJIsl pACTPOBOTO M300paKEeHUS

2.4

Koaupoanue 3Byka. PaspsaaHocTs 1 yactora 3anucy. Kojim4ecTBoO KaHAJIOB 3alMCH.

OHGHKa KOJIMYCCTBCHHBIX IMApaMCTPOB, CBA3AHHBIX C MMPCACTABIICHUEM U XPAaHCHNEM 3BYKOBLIX (paﬁHOB

2.5

Hemno3urmonHsie U MO3UIMOHHEIE CUCTEMBI cuncieHus. Andasur. OcHoBanue. Pazpépuyras dopma 3anucu
yucna. [lepeBoj B JECATUUHYIO CUCTEMY YUCEI, 3alMCAaHHBIX B APYTUX CUCTEMaX CUMCIICHUSI.

PumMmckag cucrema cumcieHus

2.6

JBonunas cucrtema cuuciienus. [lepeBon nenbix uncen B npenenax ot 0 mo 1024 B 1BOMYHYIO CHCTEMY
cuucienus. BoceMepuuHas cucrema curcienusd. [lepeBos uncen u3 BOCbBMEPUYHOM CUCTEMBI B IBOMYHYIO U
JNECATUYHYIO0 cucTeMbl u oOpatHo. lllectHamnarepuynas cuctema cuucieHus. llepeBon uucen wu3
LIECTHAUATEPUYHON CHUCTEMBbl B JBOMYHYIO, BOCBMEPHUYHYIO M JECATUYHYIO CHCTEMBbl M OOpaTHO.
Apudmernueckre onepanuy B ABOUYHON CUCTEME CUMCIICHUS

2.7

Jlormyeckue BbICKa3bIBaHMs. JlorMyeckue 3HAYEHUs BBICKA3bIBAaHUM. OJIEMEHTApHBIE M COCTaBHBIE
BbICKa3bIBaHus. JIornueckue onepamun: «u» (KOHBIOHKITUS, JIOTHYECKOE YMHOKEHHE ), «AITN» (TU3BIOHKIINS,
JIOTUYECKOE CJIOXKEHUE), «He» (JIorudeckoe oTpuiianue). [Ipuopurer orundeckux onepanuii. OnpeaeneHue
WCTHHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CJIM M3BECTHHI 3HAYEHHS MCTUHHOCTH BXOIAIIMX B HErO
JJIEMEHTApHBIX BbICKa3biBaHWK. Jlormueckue BwIpakeHUs. [IpaBwiia 3amycH JIOTMYECKUX BBIPAKCHUM.
[TocTpoenue TabIMI] UICTAHHOCTH JIOTUYECKUX BBHIPKCHHUI

2.8

Jlornueckue 3jaeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpA

2.9

HerepLIBHLIe U JUCKPETHBIC MOJCIIN. HMMuTtanyoHHbIe MOJCIIH. I/II‘pOBLIe MOACIN. OHGHKa aICKBAaTHOCTHU
MOJCJIN MOJACIINPYEMOMY O6’beKTy " OeJsIM MOJCIIMPOBAHUA

2.10

Tabnuunbie MOJCIIN. Ta6J'H/II_Ia KaK MPEACTAaBJICHUC OTHOLICHUA. ba3pl maHHEIX. OT60p B Ta6J'II/ILIe CTPOK,
YAOBJICTBOPAIOMIUX 3aJaHHOMY YCJIOBUIO




211

I'pad. Bepmmna, pebpo, myrs. OpueHTHpOBaHHBIE W HEOpPHUEHTHpOBaHHbIE Tpadsl. nuHa (Bec) pedpa.
BecoBas matpuna rpada. Jnmmaa mytu mexnay BepmuHamu rpada. Ilouck ontuManbHOTO MyTH B Tpade.
HavanpHas BepiimHa (MCTOYHMK) M KOHEYHas BEpLIMHA (CTOK) B OPMEHTHUPOBAHHOM rpade. Briuucienue

KOJINYECTBA ITyTEH B HANPaBJICHHOM aIMKJINYECKOM rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), Juct, pedbpo (myra) nepea. Boicota nepeBa. [lommepeBo. [Ipumeps
WCTIOJIb30BaHMs IepeBbeB. [lepebop BaprHaHTOB ¢ IOMOIIBIO AepPEeBa

ANTrOpUTMBI M IPOTrPAMMHPOBAHHE

3.1

CaoiictBa anroputma. CriocoObI 3amucyu aaropuTma (CI0BECHBIHN, B BUE OJIOK-CXEMBI, POTPaMMa).
CocraBiieHHe alrOPUTMOB U MPOTPAMM C UCIOJIb30BAHUEM BETBIIEHUH, LHKIOB M BCIOMOTaTEIbHBIX
aNropuTMOB 7S ynpasiieHus ucnosiHuteneMm (PoOot, Yepenamika, YepTé&xHuk u apyrue). BeimomHenue
QITOPUTMOB BPYUHYIO U Ha KOMITbIOTEpE

3.2

S3wik mporpammupoanus (Python, C++, TTackans, Java, C#, I1IkoabHBIH ANroOpuTMHYCCKHIA SI3BIK).
CucteMa mporpaMMHPOBAHUS: PEIAKTOP TEKCTa IPOTPAMM, TPAHCISATOP, OTIATIHUK.

[lepemennas: tum, umsi, 3HaueHHe. Llenpie, BeleCTBEHHBIC M CUMBOJIbHBIC TICPEMECHHBIC.

Omnepartop npucBanBaHusi. ApuPMETHIECKUE BEIPOKECHUS U TIOPSIOK MX BeIYUCICHHs. Onepauu ¢ IeTbIMH
YHCIaMH: IIEJIOYHCICHHOE [eJIeHHe, OCTaTOK OT JeiieHus. BerBneHus. CocTaBHbIC YCIOBHS (3aIUCh
JIOTHYECKUX BBIPAKEHUI Ha H3y4aeMOM sI3bIKe TIpOrpaMMupoBaHus). HaxoxxaeHne MUHUMyMa

U MakCUMymMa W3 JBYX, TpEX M 4YeThIpEX uucell. PelneHne KBaapaTHOTO YpPaBHEHHS, HMMEIOIIETO
BellecTBeHHbIEe KOpHH. Lluki ¢ ycmoBuem. AnroputM EBKimpa [uis HaXoXKIeHHsS HAHOOJIBIIETO OOIIero
JCTUTENS JIBYX HaTypalibHBIX uucell. Pa30OreHne 3anucu HaTypalbHOTO YUCIA B TIO3UIIMOHHOM CHUCTEME C
OCHOBaHHMEM, MEHBIITUM WK paBHbIM 10, Ha oTAenbHBIC HUGPBI. LUK ¢ IepeMeHHO. ATOPUTMBI TPOBEPKH
JIETUMOCTH OJIHOTO IIEJIOTO YKCIIa Ha JPYroe, MPOBEPKU HATYPAIILHOTO YUCIIA Ha IPOCTOTY

3.3

OO6paboTka CUMBOJIBHBIX JaHHbIX. CHUMBOJBbHbIE (CTpOKOBbIE) nepemeHHble. [locumBoibHas oOpaboTka
cTpok. [losicuéTr yacTOThl NOSIBICHUSI CUMBOJIA B CTpoke. BeTpoenHble GyHKIMM U1 00pabOTKH CTPOK




3.4

OrnpezeneHre BO3MOXKHBIX PE3yJIbTaTOB PabOTHI aJifOpUTMa MPU JAHHOM MHOKECTBE BXOIHBIX JAHHBIX,
OIPENEIIEHUE BO3MOKHBIX BXOIHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PE3YJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OpHomepHble MaccuBbl. CocCTaBieHHE M OTJAJKa IPOrPAMM,
peaIn3yIoUMX TUIIOBbIE AJITOPUTMBI 00PAOOTKU OJHOMEPHBIX UMCIIOBBIX MACCHBOB, HA OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, [Mackans, Java, C#, lllkonbHbIiH ANropuTMIYeCKHi SI3bIK): 3aM0THEHHE
YHCIIOBOTO MacCUBa CIy4yallHBIMM 4YHMCIaMH, B COOTBETCTBHMHM C (QOpMYNONW WIM HyTEM BBOJA YHUCEI,
HaX0XJEHUE CYMMBbI 3JIEMEHTOB MAcCHBa, JIMHEHHBIM MOUCK 33aJaHHOTO 3HAYEHHs] B MAacCUBE, MOJCUET
JJIEMEHTOB  MAcCHBa,  YAOBJETBOPAIOLIMX  33JaHHOMY  YCJIOBHUIO, HAX0XJAEHHE MHMHHUMAIbHOIO
(MakcumanbHOTO) AnmeMeHTa MmaccuBa. CoptupoBka maccuBa. OOpaboTKa MOTOKAa JAHHBIX: BBIYHCIICHUE
KOJIMYECTBA, CyMMBI, CPEJIHEr0 apu(pMETHUECKOT0, MUHUMAJILHOTO ¥ MAaKCHMaJIbHOTO 3HAaYEHUS 3JIEMEHTOB

IMOCICAOBATCIIBHOCTH, YAOBJIICTBOPAIONINX 3aJaHHOMY YCIIOBHUIO

3.6

Vmupasnenue. Curnan. O6parHas cBs3b. [lomydeHne curHaioB oT IU(POBBIX TaTYUKOB (HAIIpUMEp, KacaHwUsl,
paccTosiHus, CBeTa, 3ByKa). [IpuMepsl NCHonb30BaHus MIPUHIMIIA OOPATHOM CBS3HM B CHCTEMaxX YHpaBlICHUS
TEXHUYECKUMU YCTPOUCTBAMHU C TIOMOIIIbIO TaTYMKOB, B TOM YHUCIIE B POOOTOTEXHUKE

NudopmanrioHHbie TEXHOJIOTUN

4.1

TexkcToBBIE JOKYMEHTBI U UX CTPYKTYPHBIE 2JIEMEHTHI (CTpaHuLa, ad3all, CTpOKa, CIIOBO, CUMBOJI).
TekcToBBIN MpollecCOp — UHCTPYMEHT CO3JaHus, peJakTUpoBaHusa U popmarupoBaHust TekcToB. [IpaBuiia
Habopa Tekcta. PemaktupoBanue Tekcra. CpoiictBa cumBosioB. Ulpudrt. Tuner mpudtos (pydiensie, ¢
3aceykaMu, MOHoIUpuHHBIE). [lomyxupHoe U KypcuBHOe Hauepranue. CBoiicTBa a03alieB: T'paHUIIBL,
ab3alHBId OTCTYN, WHTEpBas, BbipaBHUBaHUE. [lapamerpsl cTpanunel. CTuineBoe QGopmMaTHpOBAHHE.
CrpykrypupoBanue nH(OPMaIMU € MOMOIIBI0 CIIUCKOB M Tabmul. MHoroypoBHeBble ciucku. JloOaBieHue
TaONMUI[ B TEKCTOBbIE JOKYMEHTHl. BcTaBka wH300pakeHUH B TEKCTOBbIE JOKyMEHThI. OOTekaHue
U300pakeHnit TeKCTOM. BiitoueHHne B TEKCTOBBIM JAOKYMEHT AuarpaMm, (Gopmyn, HymMepaluu CTPaHHII,
KOJIOHTUTYJIOB, CCBHIJIOK M IPYTUX 3JIEMEHTOB

4.2

PactpoBble pucyHku. Vcnons3oBaHue rpaduueckux NpUMUTHBOB.




Omnepanyu penakTUpOBaHHs IpadUvyeckux OOBEKTOB, B TOM uHcie HMUQPPOBBIX (oTorpaduii: U3MEHEHHE
pa3mMepa, 00pe3ka, IOBOPOT, OTpaKeHUE, paboTa ¢ o0macTsMu (BbIICIICHNE, KOTTMPOBAHKE, 3aTMBKA IBETOM),
KOPPEKIHs I[BETa, SIPKOCTH M KOHTPACTHOCTH. BekrtopHas rpadmuka. Co3gaHue BEKTOPHBIX PHUCYHKOB
BCTPOCHHBIMH CpPEJCTBAMHU TEKCTOBOTO IPOILIECCOpa WM APYrHX MporpamMm (mpuiioxeHwii). JloOaBieHne
BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

4.3

[ToaroroBka MynbTUMeNNHHBIX Npe3eHTanui. Cnaiin. JlobaBnenue Ha ciaiin Tekcra u u3oopaxenuid. Pabora
C HECKOJIbKMMH crnaiinamu. Jlob6aBiieHne Ha ciaii ayIMoBU3yalIbHBIX JAHHBIX. AHUMAIMS. [ urepccbuIku

4.4

Tumnbl maHHBIX B SYEMKax »dJIEKTPOHHOW Tabmuubl. PemaktupoBanume u ¢dopmatupoBaHue TaOIHII.
Berpoennble QyHKUIMM JUIS MOMCKAa MakCUMyMa, MHUHHUMYMa, CYMMBbl U CpPEIHEro apu(MeTuyecKoro.
CopTupoBKa JaHHBIX B BBIJIEJIEHHOM auana3oHe. l[locTtpoeHue auarpamMMm (THCTOrpaMMa, KpyroBas
nyarpamma, ToueyHas ruarpamma). Beibop tuna auarpammel. [IpeoOpazoBanue Gopmyit pu KOMUPOBAHUH.
OTtHOCuTENbHAS, a0COJIOTHASI M CMELIaHHas aJipecalus

4.5

VYcinoBHBIE BBIYMCICHHS B AJIEKTPOHHBIX TaOnuiax. CyMMUpOBaHUE M IMOJCYET 3HAYCHUH, OTBEUAIOIIUX
3alaHHOMY ycsioBHi0. OOpaboTKa 00X HAOOPOB NaHHBIX. YHCIEHHOE MOJIETUPOBAHUE B AJIEKTPOHHBIX
TadIUIax




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1

Hudposas rpaMoTHOCTH

11

KommnbloTep — yHuBepcalibHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee o mporpamme. THIIBI KOMIBIOTEPOB:
MepCOHAIbHbIE KOMIBIOTEpPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CyNEepKOMIbIOTEpbl. MoOuIbHbIE ycTpoiicTBa. TexHuka
0€30MacHOCTH | TpaBHJIa pabOTHI HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M WX HazHadeHue. [Ipomeccop. OmepaTuBHas W OJTOBPEMEHHAs MaMSTh.
VYerpoiictBa BBoma u BbIBoja. CEHCOPHBIA BBOJ, JAaTYUKH MOOWMJIBHBIX YCTPOMCTB, CpEACTBAa OMOMETPHYECKON
ayTeHTU(PUKAIUN

1.3

HcTopus pa3BUTHSI KOMIIBIOTEPOB U MporpaMMHOro obecreyenus. [lokonaenus komnbiotepoB. CoBpeMeHHbIE TEHCHIINN
pasButus koMmibioTepoB. CynepkomnbioTepsl. [lapannensusie Berunciaenus. [lepconansubiii kommeiorep. [Ipomeccop u
€ro XapakTepUCTUKHU (TaKTOBas 4acToTa, pa3pAnHOcTh). OnepaTuBHas namMsath. JJonroBpeMeHHas maMaTh. Y CTpoiicTBa
BBOJIa U BbIBoJa. OOBEM XpaHUMBIX JaHHBIX (OMEpAaTHBHAS MaMATh KOMIbIOTEpA, KECTKUN JUCK U TBEPIOTEIbHBIN
HAKOIUTEJb, IOCTOSTHHAS MaMsITh CMapTPOHA) U CKOPOCTh AOCTYIA AJIS Pa3IMYHBIX BUAOB HOCHUTENEH

1.4

[Iporpammuoe oOecneuenue kommbioTepa. l[lpuknagnoe mnporpammHoe obecredenne. CHCTEMHOE MPOrpaMMHOE
obecnieuenue. Cuctembl mporpammupoBanusi. [IpaBoBas oxpaHa MmporpaMM M JaHHBIX. becruiaTHele U yCIOBHO-
OecraTHble TporpaMMbl. CBOOOIHOE MIPOrPaMMHOE OOecTieueHUE

1.5

@aiinsl ¥ nanku (katagoru). Tumsl ¢aitnos. CBoiicTBa ¢aiinoB. XapakTepHble pa3Mepbl (aidoB pa3IHMUHBIX THUIIOB
(cTpaHHMIIA TEKCTA, IMEKTPOHHAs KHUTa, (poTorpadus, 3amuch NECHU, BUACOKINII, ITOJTHOMETPAXKHBIN (UIBM)

1.6

[Tpununs! nocTpoenus ¢aitnosbix cucreM. [lonHoe ums daiina (manku, katanora). [IyTe k ¢aiiny (nmamnke, katauory)




QaitnoBelii MeHemkep. Pabora ¢ Qaitmamu ¥ mankamu (Karajgoramu): CO3/aHue, KONHMPOBAaHUE, IEpEeMEIICHHE,

L7 MepeMMEHOBaHNE U yajieHue (aiioB u marnok (katayioros). [louck ¢aityioB cpecTBaMu ONIEpalMOHHONW CUCTEMBI
1.8 ApxuBanus JaHHbIX. Vcrosib30BaHNuEe POrpaMM-apXUBaTOPOB
1.9 KomMmnbroTepHbie BUPYCHI U ApYrue BpeIOHOCHbIE IporpaMMbl. [Iporpammsl i 3alIUThl OT BUPYCOB
O6benuneHne KOMIbIOTEpoB B ceTh. CeTh MHTepHeT. Beb-cTpanuiia, Bed-caiit. CTpyKTypa aapecoB BeO-pecypcoB.
1.10 Bbpayzep. IlouckoBbie cuctemsl. [lonck nHopmanuu Ho KIHOYEBBIM CIOBaM U IO H300paxeHHto. Jl0cTOBEpHOCTH
nH(popmanuy, noaydeHHon u3 Murepuera
1.11 CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIINI
112 CereBoit »THKET, 0a30Bble HOPMBI MH(OPMALMOHHOM ATHKM U TpaBa npu padore B cetu WHrepner. Crpareruu
' 0e30MacHOrO NMoBeaeHus B IHTEepHETE
2 TeopeTnueckne 0CHOBbI HHPOPMATHKU
Nudopmanus — 0JHO W3 OCHOBHBIX MOHATHN COBpeMEeHHOW Hayku. MHbopmarus kak cBeneHus, peaHa3HauYeHHbIC IS
2.1 BOCTIPUATHS YEJIOBEKOM, W HWH(GOpMAIUs KakK JaHHBIC, KOTOPbIE MOTYT OBITh 00pabOTaHbl aBTOMATH3UPOBAHHOM
CUCTEMOH
99 JIMCKpEeTHOCTh JaHHBIX. BO3MOKHOCTH ONUCAHUSI HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB C MOMOIIBIO AMCKPETHBIX
' naHHbIX. H(OpMalMoOHHBIE TPOLIECCHI — MPOIIECCHI, CBSI3aHHBIE C XpaHEHHUEM, TPeoOpa3oBaHuEM U Mepelauei JaHHBIX
CumBoin. Andasur. Momnocts andasuta. Paznoobpasue s3pikoB 1 andaBuToB. EcrecTBeHHbIE U (POPMATIBHBIE S3bIKH.
53 AndaBuT TEKCTOB Ha pyccKoM si3bike. JIBonunblil andaBut. KonnuecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHHAIIMH)
' ¢bukcupoBaHHOM JMuHBI B JBonuHOM andasute. [IpeobpazoBanue moboro andasuta kK IaBoudyHoMmy. KommdecTBo
Pa3IMYHBIX CJI0B (PMKCUPOBAHHOM JUTMHBI B aipaBUTE ONpEaeIEHHON MOIIIHOCTH
94 KoaupoBanue cumBOoIOB 0AHOTO andaBuTa C MOMOIIBIO KOJOBBIX CIOB B JApyroMm andaBute, KOAOBas TaOIHIIA,
' NEKOMPOBAHUE
2.5 JlBonuHbIil kox. [IpencraBieHne JaHHBIX B KOMIBIOTEpE KaK TEKCTOB B IBOMYHOM aj(aBute




NudopmanmonHbiii 006EM TaHHBIX. BUT — MUHHMAaTbHAS €IMHUIA KOJTMYECTBAa HH(POPMAIUK — IBOUYHBIN pa3psia. bair,

26 KWII00aiT, Merabaift, ruradaiir
2.7 CkopocTb nepenadu JaHHbIX. EMUHUIBI CKOPOCTH Niepeaayn TaHHbIX. Vckakenne nHpOpMaIuu Mpy nepeaade
KomupoBanue TtekcroB. PaBHomepHbiii koa. HepaBnomepnsiii xon. Komuposka ASCII. BocbMuOuTHBIE KOIUPOBKH.
2.8 [Moustre o kogupokax UNICODE. [IexoanpoBanre COOOIIEHHH C MCIIOJIE30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOTO
koja. HpopmarmoHHbI 00BEM TEKCTa
29 Oomiee npencTaBiieHNe 0 NU(HPOBOM MPEICTABICHIH ayIMOBU3YAIbHBIX U JPYTrUX HEMPEPBIBHBIX AaHHBIX. KoaupoBanue
' ueta. LIpetoBsie Monenmu. Moaens RGB. ['myOuna xoguposanus. [Tanmutpa
510 PactpoBoe u BekTOpHOE mpescTaBieHne nzoopaxenuil. [lukcens. Onenka nHGopManoHHOTO 00BbEMa rpaduyecKux
' JTAHHBIX JUTSI PACTPOBOTO M300pakeHUS
211 Komupoanue 3Byka. PazpsjgHoCcTh 1 9acToTta auckpernsanuu. KonmuecTBo kaHanmoB 3amucy. OneHKa KOJMYeCTBEHHBIX
' MapaMeTpoB, CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHUEM 3BYKOBBIX (ailioB
3 NudopmanrioHHbIe TEXHOJIOTHH
3.1 TekcToBBIE JOKYMEHTHI U UX CTPYKTYPHBIE DJIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CII0BO, CAUMBOJ)
3.2 TexcToBBIN MpolIecCOp — UHCTPYMEHT CO3JIaHus, pelakTHpoBaHus U popmaTrpoBaHus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue texcra. CpoiictBa cumBoJioB. lpudt. Tunsl mpudtoB (pydieHsie, ¢ 3acedKaMi, MOHOIIMPUHHBIE).
3.3 [TonyxxupHoe u KypcuBHOe HauepTanue. CBoiicTBa ab3aleB: IPAHULIbI, a03allHbIIl OTCTYI, UHTEPBAJ, BbIpABHUBAHHUE.
CruneBoe popmatupoBaHue
34 CrpykrypupoBanue MHGOPMAIMH C MOMOIIBI0 CIIUCKOB U Tabmuil. MHOroypoBHeBble criucku. JloGaBieHue Tabmull B
' TEKCTOBBIE JOKYMEHTBI
35 BceraBka n3o0pakeHuil B TEKCTOBbIE NOKyMeHTHl. OOTekaHue H300pakeHHd TeKCTOM. BxiroueHune B TEKCTOBBIM
' JOKYMEHT Auarpamm u opmyi
3.6 [TapameTpsl cTpaHuIpl, HyMepanus ctpanuil. Jlo6aBiaeHne B JOKYMEHT KOJIOHTUTYJIOB, CCHUIOK




37 IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['osocoBoii BBOJ TekcTa. ONTHUYECKOE paclO3HABAHHUE TEKCTA.
' KommberotepHslii iepeBo1. Vcmonb3oBanue cepBUcoB ceTu MHTEpHET st 00pabOTKH TeKCTa
3.8 3HAKOMCTBO ¢ rpadudecknMu pegaktTopamu. PactpoBbie pucynku. Mcnosib3oBanne rpaguuecKux IPUMUTHBOB
Omneparun perakTUpoBaHus TpaguIeckux 0OBEKTOB, B TOM YrciIe MUPPOBBIX GoTorpaduii: n3MEeHEHUE pa3mepa, oOpe3Ka,
3.9 MIOBOPOT, OTpa’ke€HHE, paboTa ¢ obyacTsAMH (BbLAEIEHHE, KOMMPOBAHUE, 3aJIMBKa I[BETOM), KOPPEKLUS LBETa, IPKOCTU U
KOHTPACTHOCTU
310 Bexkropnas rpaguka. Co3naHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOTO IIpOLleccCOpa WIH JIPYTUX
' nporpaMm (nmpusosxeHuii). Jlo0aBiaeHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI
311 [ToaroroBka MynbTUMEIUUHBIX TNpe3eHTanuil. Craiin. JloOGaBieHne Ha cmaiin Tekcta W n3oOpakeHuit. Pabora ¢
' HECKOJIbKUMHU CIIaiiiaMu
3.12 JloGaByienre Ha claij ayTHoBU3yaIbHBIX JaHHBIX. AHUMAIUs. [ UmepcchuIKn
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckne 0CHOBBI HHPOPMATHKU
11 Heno3unuonnesle U Mo3uIMOHHBIE cUCTeMbl cuuciieHus. Andasut. OcHoBanue. Pa3pépHyras dopma 3amucu yucia.
' [lepeBoa B A€CATUYHYIO CUCTEMY YHCEIl, 3alIMCAHHBIX B IPYTUX CUCTEMAaX CUHCICHHUS
1.2 Pumckas cucrema cuncineHus
JBonunas cuctema cuucienus. [lepeBon nenbix yucen B npeaenax ot 0 mo 1024 B ABOMYHYIO CUCTEMY CUHCIICHUSI.
13 BoceMepuuHnas cuctema cumncienus. [lepeBos uucen u3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U JECITHUHYIO CHCTEMBI
' u obOparno. [llectHannatepuynas cucreMa cuncienus. [lepeBo yrcen U3 mecTHAIIATEPUIHON CUCTEMBI B IBOMYHYIO,
BOCBMEPHUHYIO U JECITHUHYIO CUCTEMBI U 00paTHO




14 ApupmeTnueckre oneparyy B JBOUYHON CUCTEME CUMCIICHUS
Jlormueckue BbICcKaszbiBaHUS. Jlormueckue 3Ha4YeHMsI BbICKA3bIBAaHUI. DJEMEHTapHbIE U COCTABHBIE BBICKA3bIBAHMUSL.
15 Jloruueckue onepanuu: «u» (KOHBIOHKIMS, JJOTUYECKOE YMHOXKEHHE), «UI» (IU3BIOHKIIMS, JIOTHYECKOE CIIOXKEHHE),
' «He» (normueckoe otpuuanue). llpuopurer noruueckux omnepauui. OnpeneneHre HCTUHHOCTH COCTAaBHOTO
BBICKA3bIBAHUS [TPU W3BECTHBIX 3HAUEHUSX UCTUHHOCTU BXOJSIIMX B HETO 3JIEMEHTAPHBIX BbICKA3bIBAHUI
16 Jlornueckue BbeIpaxkeHus. [IpaBuna 3amucu JOTUYECKUX BhIpakeHUU. [locTpoeHue TaOmuI[ UCTMHHOCTH JIOTUYECKHUX
' BBIPKEHHUI
1.7 Jlornueckue 31eMEHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITBIOTEpA
2 ANTOpPUTMBI ¥ IPOTrPAMMHPOBAHHE
2.1 [Tonsitre anropurma. McoaHuTenm alropuTMoB. AJITOPUTM Kak IJIaH YIPaBICHUS UCIIOJTHUTEIEM
2.2 CaoiictBa anroputma. CriocoOsI 3anucu anroputMa (CI0BECHBIHN, B BUE OJOK-CXEMBI, IPOTpaMMa)
AnropuTMHuuYecKue KOHCTpYKIMHU. KoHCTpyKuMs «cienoBaHue». JIMHEHHbIH anroput™. OrpaHUYE€HHOCTh JIMHEWHBIX
2.3 QITOPUTMOB: HEBO3MOYKHOCTb MPEAYCMOTPETh 3aBUCUMOCTh IOCIIEOBATEIBHOCTH BBINOJHAEMBIX JEUCTBUU OT
HCXOJIHBIX TAHHBIX
54 KoHcTpykiusi «BeTBieHHE»: MOJHAS M HenosiHas (opMbl. BeimonHeHWe W HEBBIIOJHEHUE YCIOBHS (MCTUHHOCTH U
' JIO’)KHOCTb BbICKa3bIBaHUA). [IpocThie U cocTaBHBIE yCIOBUS
2.5 KoHcTpykus «11oBTOpEHUE)»: HUKIIBI € 3aJAHHBIM YHCIIOM IOBTOPEHUM, C YCIIOBUEM BBIIIOJIHEHUS, C IEPEMEHHON ITUKIIA
Pa3paboTtka 11t GopMalbHOTO MCTIOIHUTENS AITOPUTMa, MPUBOIALIETO K TpedyeMoMy pe3yabTaTy MpH KOHKPETHBIX
26 WCXOJHBIX JaHHBIX. Pa3paboTka HECNOKHBIX aJrOPUTMOB C MCIHOJIB30BAHUEM IUKIOB M BETBJICHUHN JUIS YIpPaBICHUS
' (hopManbHBIMU HCIOJHUTENSAMH. BBITIONHEHNE aNrOpUTMOB BpPYYHYIO M Ha KommbloTepe. CHHTaKCHYecKHe W
noruyeckue omuoku. OTKa3bl
97 SI3pik  mporpammupoBanust  (Python, C++, Java, C#, IllkonbHblii Anroputmuueckuit  SI3pik). Cucrema
' MIPOrpaMMHUPOBAHUSA: PEAAKTOP TEKCTAa MPOTPAMM, TPAHCIISITOP, OTIATIUK
2.8 IlepemeHHas: Tv, MMs, 3Ha4eHUe. Llenble, BEIECTBEHHbBIE U CUMBOJILHBIE IEPEMEHHBIE




29 Omneparop npucBanBaHus. Apu(QMETHUECKHE BRIPAKEHUS U MOPSIO0K MX BbhryucieHus. Omnepanuu ¢ 1eIbIMU YUCIaMu:
' LIEJIOYUCIIEHHOE JIEJIEHNE, OCTAaTOK OT AeneHus. [IpoBepka 1e1MMOCTH OHOTO LEJNOTo Yncia Ha Jpyroe
BerBnenusi. CocraBHbIE YCJIOBHS (3alMCh JIOTHYECKUX BBIPAKCHHH Ha HM3y4aeMOM SI3BIKE IPOTPAMMHPOBAHUS).
2.10 HaxoxaeHne MUHIMYMa M MaKCUMyMa U3 JIBYX, TPEX M 4ETHIPEX uncel. Penienne KBaapaTHoro ypaBHEHHS, UMCIOIIIETO
BEIIECTBEHHBIC KOPHU
211 Juanorosas oTjiaaKa mporpaMm: MOIIaroBO€ BHITIOJIHEHNE, POCMOTP 3HAYCHHUM BEIHMYHH, OTJIaIOYHBINA BBIBO/I, BEIOOD
' TOYKH OCTaHOBA
Hukn ¢ ycinosuem. Anroput™m EBkinja uist Haxoxk/aeHUs HauOOJIbIIEro OOIIEero AEIUTeNs IByX HATYpajJbHBIX YUCEIL.
2.12 Pa3buenune 3amucu HaTypadbHOTO YKCIAa B TO3WUIMOHHON CHCTEME C OCHOBAHHEM, MEHBITUM WM paBHBIM 10, Ha
OT/IebHBIE I PHI
513 [ukn ¢ nepeMeHHOW. AJNTOPUTMBI IPOBEPKHU ACIMMOCTH OJHOIO ILIEJIOTO YUCIA Ha JAPYroe, MPOBEPKH HATYPaJIbHOIO
' YyciIa Ha TIPOCTOTY
514 O06paboTka CUMBOJILHBIX TaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IepeMeHHbIe. [locuMmBoibHAst 06paboTka cTpok. [Toacuér
' 4aCTOTHI MOSIBJICHUSI CHMBOJIA B CTpOKe. BeTpoennbie hyHKIMU 151 00pabOTKH CTPOK
515 Omnpenenenre BO3MOXKHBIX pe3yJbTaTOB pabOThI alTOPUTMA MPH 33JaHHOM MHO>KECTBE BXO/IHBIX IaHHBIX, OTpeie/ICHUE
' BO3MOXHBIX BXOJHBIX JAHHBIX, IPUBOIAIINX K JAHHOMY PE3yJIbTaTy
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 udposas rpaMOTHOCTH
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I'mo6anbhas cets MuTepHeT. IP-agpeca y3mos. CeTeBoe XpaHeHHe JaHHBIX. MeTo bl HHAUBUTYATHHOTO U KOJUIEKTUBHOTO
pasmerienust HoBoi nHopMaru B IHTepHEeTe. bornbIme nanHble (MHTEPHET-1aHHbIC, B YACTHOCTH JaHHBIC COITMATTbHBIX
ceTeil)

1.2

[TousiTe 00 WHPOPMAITMOHHOW Oe30macHOCTH. YTpo3bl HH(YOPMAIMOHHOK 0€30macHOCTH TpHu padboTe B TII0OATBHOU
CeTH U METOJbl MpoTUBOACHCTBUA UM. [IpaBuia 6e3omacHO ayTeHTU(UKAIKK. 3aliiuTa JUYHOU HHPOpPMAIUU B CETH
NHutepHer. be3onacHsle cTparernn nosenaeHus B cety MuTtepuer. [IpeaynpexneHne BOBICUYEHHS B JECTPYKTUBHBIE U
KpUMUHaJIbHbIE (JOPMBI CETEBOI aKTUBHOCTHU (KUOEpOYIIIUHT, (PUITUHT U ApYTrHe GOpPMBI)

1.3

Bunsr nesrensHoctn B MHTEepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIE CEPBHUCHI (MOYTOBasi Ciryx0a, BUIEO-
KOH(epeHII-CBsI3b U JIpYrue), CIpaBOYHbIE CIYKObI (KapThl, paclUCaHUS U JIPYTHE), OUCKOBBIE CIYXKObI, CITyXKOBbI
OOHOBJIEHHS MPOrpaMMHOTO oOecrieueHuss U JApyrue cinykObl. CepBUCHI TrocynapCTBEHHBIX ycayr. OOnauHble
XpaHuiuia JaHAbpIX. CpecTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHiaiH-o¢wuckl). [IporpamMmuoe obecrieuenne
Kak BeO-cepBHC: OHJIAITHOBbIE TEKCTOBBIE U IpapuuecKre peaakTophl, Cpe/ibl pa3paboTKU NPOrpaMm

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3amaun, pemaeMble ¢ MOMOIIBI0 MoenupoBanus. Kimaccudukanuu Mozeneir. MarepuaibHbie (HATYpHBIC) U
nHpopmanroHHble MoAenu. HempepbiBHbIE W TUCKpeTHble Mojenu. MmutannoHHsle Moaenu. WrpoBble Mojemn.
OneHka COOTBETCTBUS MOJIEIA MOICTHUPYEMOMY OOBEKTY U IIeJIIM MOACTUPOBAHUS

2.2

Tabmuunbie Mmoaenu. Tabauna Kak mpeacTaBieHue OTHOIICHUS

2.3

basel nanubx. OTO0p B TaONMIIE CTPOK, YIOBIETBOPSIONINX 3aJAHHOMY YCIOBHUIO

2.4

I'pad. Bepuuna, pebpo, mytb. OpueHTHpOBaHHBIE W HeOpUeHTHpoBaHHbIE rpadsl. JnuHa (Bec) pebpa. Becomas
Mmatpuna rpada. JlmuHa mytu Mexay BepmnHamu rpada. [louck ontumanbHoro mytd B rpade. HauanbHas BepiirHa
(MCTOYHMK) U KOHEYHAs BepIlnHa (CTOK) B OPHEHTHPOBAHHOM Tpade. BerunciieHue komdecTsa ImyTreii B HalpaBJIeHHOM
AlMKINYeCKOM rpade

2.5

Hepeso. Kopenn, Bepiiuna (y3en), muct, pedpo (ayra) nepesa. Boicota nepesa. [loanepeso. [Ipumeps ncnonabp3oBaHus
nepeBbeB. [lepebop BapuaHTOB C TOMOIIIBIO IepeBa




2.6

[londarue wmartemaTHdeckol wmojenu. 3ajayu, pellaeMble € TMOMOIIBI0 MaTEMaTHYECKOTO (KOMIIBIOTEPHOIO)
Mo ienupoBanusi. OTarMYne MAaTEMaTHUECKONW MOJICIIN OT HATYPHOM MOJICNIH U OT CJIOBECHOTO (JINTEPATYPHOTO) OMTUCAHHUS
o0BeKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOACIUPOBAHMA: IMOCTAHOBKA 3aJla4yu, IIOCTPOCHHUEC MaTeMaTHIEeCKOI MOJCIIN, NporpaMMHasn
peannsanus, TCCTUPOBAHUC, TPOBCACHNEC KOMIIBIOTCPHOI'O SKCIICPUMECHTA, aHAJIM3 €TI0 PE3yJIbTaTOB, YTOYHCHHUEC MOJICIIN

ANTOPUTMBI U IPOTPAMMHUPOBAHKE

3.1

Pa30Ouenue 3anaun Ha noazagauu. CocTaBiieHHE aITOPUTMOB UM MPOTPaMM C MCHOJIb30BAaHUEM BETBJICHUH, ITUKIIOB U

BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JJIA YIIPABJIICHUA UCIIOJITHUTCIIEM WUJIU APYTUMHU UCITIOJTHUTCIIIMHU

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OmHOoMepHble MaccuBbl. COCTaBlI€HHME U OTJIaJKa MPOTpaMM, peaU3yIOIINX
THITOBBIE AITOPUTMbI 00pa00TKH OJHOMEPHBIX YUCIIOBBIX MACCHBOB, Ha OJTHOM U3 SI3bIKOB TiporpammupoBanust (Python,
C++, Ilackans, Java, C#, llkompHbIi AnropuTMHYecKHid SI3bIK): 3alOJHEHHWE YMCIIOBOTO MAaCCHBa CIIyYailHBIMHU
qHCIaMM, B COOTBETCTBUU C (POPMYJION MM IyTEM BBOJA YKMCEN, HAX0KJICHUE CYMMBI 3JIEMEHTOB MacCHUBa, TMHEHHBIN
MOMCK 3aJaHHOTO 3HAY€HHs B MacCHBE, IMOJCYET AJIEMEHTOB MACCUBA, YIOBJIETBOPSIOUIMX 33JaHHOMY YCIOBHIO,
HaX0KJICHHE MUHUMAJIbHOIO (MAaKCUMAJIbHOT0) 1eMeHTa MaccuBa. COpTHPOBKA MacCHUBa

3.3

OO6paboTka MOTOKA JAHHBIX: BBHIYMCIECHUE KOJMYECTBA, CYMMBI, CPEIHEro apu(MeTHYecKoro, MUHUMAILHOTO U
MaKCHUMAaJIbHOTO 3HAUYEHHUS JIEMEHTOB MOCJIEeI0BATEIbHOCTH, YIOBICTBOPSIIONINX 3aJaHHOMY YCJIOBHIO

3.4

VYupasnenue. Curnan. O6paTtHast cBsi3b. [lonyueHre curuaioB oT HUPPOBBIX TaTYUKOB (KacaHUs, pacCTOSHUS, CBETA,
3ByKa W Jpyroro). [Ipumepbl UCHOIb30BaHUS NMPUHLKIIA OOpPaTHOM CBA3M B CHUCTEMaX YIPaBJIEHUS TEXHUYECKUMU
yCTpOMCTBaMH, B TOM 4ucie B poOoToTexHukKe. [Ipumepbl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIIPaBJICHUS
JIBUKEHHEM B TPAHCIIOPTHOM crcTeMe, CBapoyHasl JIMHUS aBTO33aBOJa, ABTOMAaTU3MPOBAHHOE YIIPABJICHHUE OTOIICHHEM
JI0OMa, aBTOHOMHAs1 CUCTEMa yIPaBJICHUs TPAHCIIOPTHBIM CPEJICTBOM H IPYTHE CUCTEMBI)

NudopmanroHHbie TEXHOJIOTUN

4.1

[Tousitue 00 QJICKTPOHHBIX T8.6J'II/II_IaX. Tunel HaHHBIX B sUYeMKax 3JICKTp0HH0171 Ta6J'II/II_IBI. Pe)laKTI/IpOBaHI/Ie n
(I)OpMaTI/IpOBaHI/IC Ta6J'II/II_I. BCTpOCHHHe Q)YHKHI/II/I Uil TIOMCKa MAaKCHMMyMad, MHWHUMYMa4, CYMMbI H CpPCIHCIO




apupmernueckoro. COpTUpOBKA TaHHBIX B BBIJCICHHOM Auamna3zoHe. [locrpoenue auarpaMm (rEcTorpaMma, Kpyropas

Jqyarpamma, ToueyHasi iuarpaMmma). Beibop Tuna quarpammsl

4.2 [Ipeo6pazoBanme Gopmyit mpu komupoBanuu. OTHOCHTEIBHAS, A0COTIOTHAS M CMEIIaHHAS aJIpecars
43 YcroBHBIE BBIYMCIEHHUS B JEKTPOHHBIX Tabnumax. CyMMUpOBaHME M TOJCUYET 3HAUYCHUH, OTBEYAIOUINX 33JaHHOMY
' ycnoBuio. O6padoTka 0oJbIINX HAOOPOB NaHHBIX. YHCIEHHOE MOACTUPOBAHUE B AJICKTPOHHBIX TaOIUIIAX
Posb MHPOPMATMOHHBIX TEXHOJIOTUH B pa3BUTHH SKOHOMHUKH MHpA, CTpaHbl, peruoHa. OTKpBITEIE 00pa3oBaTeIbHbIC
44 pecypcsl.  Ilpodeccun, cBs3aHHble ¢ UHGOPMATUKONM M WHGPOPMAIMOHHBIMH TEXHOJOTHSAMH: BeO-Iu3aiiHep,

MPOrPaMMHUCT, pa3pabOTYUK MOOUIIBHBIX MPHUJIOKEHUHN, TECTHUPOBIIMK, apXUTEKTOpP MPOTrpaMMHOIro oOecreuyeHus,

CIICUAIMCT 110 aHAaJIN3y JaHHBIX, CUCTEMHBIH AIMUHUCTPATOP




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1

Hudposas rpaMoTHOCTH

11

KommnbloTep — yHuBepcalibHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee o mporpamme. THIIBI KOMIBIOTEPOB:
MepCOHAIbHbIE KOMIBIOTEPhI, BCTPOEHHBIE KOMIIBIOTEPHI, CYNEpKOMIIbIOTEphl. MoOMIbHbIE ycTpoiicTBa. TexHuka
0€30MacHOCTH ¥ MpaBHia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M WX HazHadeHue. [Ipomeccop. OmepaTuBHas W OJTOBPEMEHHAs MaMSTh.
VYerpoiictBa BBoja u BbIBoga. CEHCOpHBIM BBOJ, JAaTYUKH MOOWJIBHBIX YCTPOWCTB, CpEICTBA OMOMETPHUUYECKOM
ayTeHTU(PUKAIUN

1.3

WcTopus pa3BUTHS KOMITBIOTEPOB U IPOrpaMMHOT0 obecnieueHus. [lokonenus komnbioTepoB. COBpeMEHHbIE TEHACHIINN
pasButus kominbioTepoB. Cynepkomnbiotepsl. [lapannensabie Berurcnenus. [lepconansupiii komnbioTep. [Ipoueccop u
€ro XapakTepUCTHKHU (TaKTOBas 4acToTa, pa3panHocTh). OnepaTuBHas naMath. JloiroBpeMeHHas nmamsTh. Y CTpoicTBa
BBOJIa U BbIBoJa. OOBEM XpaHUMBIX JaHHBIX (OMEpAaTHBHAS MaMATh KOMIbIOTEpA, KECTKUN JUCK U TBEPIOTEIbHBIN
HAKOIUTEJb, IOCTOSTHHAS MaMTh CMapT(HOHA) U CKOPOCTh JOCTYIA AJIs Pa3IMYHBIX BUIOB HOCUTENEH

1.4

[Iporpammuoe oOecrnieueHue kommbloTepa. l[lpukiamHoe mnporpammHoe oOecnedeHue. CUCTEMHOE MpOrpamMMHOE
obecnieuenue. Cuctembl mporpammupoBanusi. [IpaBoBas oxpaHa mporpamMM M JaHHBIX. becruiaTHele U yCIOBHO-
OecraTHble TporpaMMbl. CBOOOIHOE MIPOrPaMMHOE OOecTieueHUE

1.5

@aiinbl 1 nanku (katagoru). Tumsl ¢aiinos. CoiicTBa (aiinoB. XapakTepHble pazMepsl (ailloB pa3lIWYHBIX THUIIOB
(cTpaHMIIa TEKCTA, IEKTPOHHAs KHUTa, (poTorpadus, 3auch NeCH!, BUJEOKINII, TOJTHOMETPaKHBINA (DUIIbM)

1.6

[Tpunnuns! noctpoenus ¢aitnosbix cucreM. [lonHoe ums daiina (manku, katanora). [IyTe k ¢aiiny (nmamnke, katanory)




QaitnoBelii MeHemkep. Pabora ¢ Qaitmamu ¥ mankamu (Karajgoramu): CO3/aHue, KONHMPOBAaHUE, IEpEeMEIICHHE,

L7 MepeMMEHOBaHNE U yajieHue (aiioB u marnok (katayioros). [louck ¢aityioB cpecTBaMu ONIEpalMOHHONW CUCTEMBI
1.8 ApxuBanus JaHHbIX. Vcrosib30BaHNEe IPOrpaMM-apXUBaTOPOB
1.9 KomMmnbroTepHbie BUPYCHI U ApYrue BpeIOHOCHbIE IporpaMMbl. [Iporpammsl i 3alIUThl OT BUPYCOB
O6benuneHne KOMIbIOTEpoB B ceTh. CeTh MHTepHeT. Beb-cTpanuiia, Bed-caiit. CTpyKTypa aapecoB BeO-pecypcoB.
1.10 Bbpaysep. IlouckoBbie cuctemsl. [lonck nHdopmanuy Mo KIOUEBHIM CJIOBaM U MO H300paxeHHo. JlocTOBEpHOCTH
nH(popmanuy, noaydeHHon u3 Murepuera
1.11 CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIINI
112 CereBoit »THKET, 0a30Bble HOPMBI MH(OPMALMOHHOM ATHKM U TpaBa npu padore B cetu WHrepner. Crpareruu
' 0e30MacHOro MoBeIeHus B HTepHETE
2 TeopeTnueckne 0CHOBbI HHPOPMATHKU
Nudopmanus — 0JHO W3 OCHOBHBIX MOHATHN COBpeMEeHHOW Hayku. MHbopmarus kak cBeneHus, peaHa3HauYeHHbIC IS
2.1 BOCTIPUATHS YEJIOBEKOM, W HWHGOpMAIUs KakK JaHHBIE, KOTOPbIE MOTYT OBITh 00paOOTaHbl aBTOMAaTH3MPOBAHHOMU
CUCTEMOH
99 JIMCKpEeTHOCTh JaHHBIX. BO3MOKHOCTH ONUCAHUSI HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB C MOMOIIBIO AMCKPETHBIX
' naHHbIX. H(OpMalMoOHHBIE TPOLIECCHI — MPOIIECCHI, CBSI3aHHBIE C XpaHEHHUEM, TPeoOpa3oBaHuEM U Mepelauei JaHHBIX
CumBoin. Andasur. MomHocts andasura. Paznoobpasue s3pikoB U andaBUTOB. EcrecTBeHHbIE U (POPMATIBHBIC SI3BIKH.
53 AndaBuT TEKCTOB Ha pyccKoM si3bike. JIBonunblil andaBut. KonnuecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOHHAIIMH)
' ¢bukcupoBaHHOM AnuHBI B JBonuHOM andasute. [IpeoOpazoBanue moboro andasura kK ABomdyHOMY. KommuectBo
Pa3IHYHBIX 0B (PMKCUPOBAHHOM JUTMHBI B aipaBUTE ONpeaeIEHHON MOIIIHOCTH
94 KoaupoBanue cumBOoIOB 0AHOTO andaBuTa C MOMOIIBIO KOJOBBIX CIOB B JApyroMm andaBute, KOAOBas TaOIHIIA,
' NEKOMPOBAHUE
2.5 JlBonuHsbIil kox. [IpencraBieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B TIBOMYHOM alipaBUTE




NudopmanmonHbiii 006EM TaHHBIX. BUT — MUHHMAaTbHAS €IMHUIA KOJTMYECTBAa HH(POPMAIUK — IBOUYHBIN pa3psia. bair,

26 KWII00aiT, Merabaift, ruradaiir
2.7 CkopocTb nepenauu JaHHbIX. EMUHUIBI CKOPOCTH Niepeaayn TaHHbIX. Vckaxkenne nH(opMaIum npu nepeaade
KomupoBanue TtekcroB. PaBHomepHbiii koa. HepaBnomepnsiii xon. Komuposka ASCII. BocbMuOuTHBIE KOIUPOBKH.
2.8 [Moustre o kogupokax UNICODE. [IexoanpoBanre COOOIIEHHH C MCIIOJIE30BAHUEM PABHOMEPHOTO U HEPABHOMEPHOTO
koja. HpopmarmoHHbI 00BEM TEKCTA
29 Oomiee npencTaBiieHNe 0 NU(HPOBOM MPEICTABICHIH ayIMOBU3YaIBHBIX U PYTUX HEMPEPHIBHBIX AaHHBIX. KoaupoBanue
' ueta. LIpetoBsie Monenmu. Moaens RGB. ['myOuna xoguposanus. [Tanmutpa
510 PactpoBoe u BekTOopHOE mpesacraBienne uzoopaxenuil. [Tukcens. Onenka nHGOpMaMOHHOTO 00bEMa TpadUUecKuX
' JTAHHBIX JUTSI PACTPOBOTO M300pakeHUS
211 Komupoanue 3Byka. PazpsjgHoCcTh 1 9acToTta auckpernsanuu. KonmuecTBo kaHanmoB 3amucy. OneHKa KOJMYeCTBEHHBIX
' MapaMeTpoB, CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHUEM 3BYKOBBIX (ailioB
3 NudopmanrioHHbIe TEXHOJIOTHH
3.1 TekcToBBIE TOKYMEHTHI U UX CTPYKTYPHBIE DJIEMEHTHI (CTpaHuIla, ad3all, CTpoKa, CJI0BO, CAMBOJ)
3.2 TexcToBBIN MpolIecCOp — UHCTPYMEHT CO3JIaHus, pelakTHpoBaHus U popmaTrpoBaHus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue texcra. CpoiictBa cumBoioB. [pudt. Tumnsl mpudros (pydneHsie, ¢ 3acedKaMu, MOHOIIUPUHHBIE).
3.3 [TonyxxupHoe u KypcuBHOe HauepTanue. CBoiicTBa ab3aleB: IPAHULIbI, a03allHbIIl OTCTYI, UHTEPBAJ, BbIpABHUBAHHUE.
CruneBoe popmatupoBaHue
34 CrpykrypupoBanue MHGOPMAIMK C MOMOIIBIO CIIUCKOB U Tabmul. MHoroypoBHeBbie criucku. JloGaBneHue Tabuuil B
' TEKCTOBBIE JOKYMEHTBI
35 BceraBka n3o0pakeHuil B TEKCTOBbIE NOKyMeHTHl. OOTekaHue H300pakeHHd TeKCTOM. BxiroueHune B TEKCTOBBIM
' JOKYMEHT Auarpamm u opmyi
3.6 ITapameTpsl cTpanulpl, HyMmepanus crpanui. Jlo6aBiaeHne B TOKYMEHT KOJOHTUTYJIOB, CChIIOK




37 IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['osocoBoii BBOJ TekcTa. ONTHUYECKOE paclO3HABAHHUE TEKCTA.
' KommberotepHslii iepeBo1. Vcmonb3oBanue cepBUcoB ceTu MHTEpHET st 00pabOTKH TeKCTa
3.8 3HAaKOMCTBO ¢ rpadudecknMu pegakropamu. Pactpobie pucynku. Mcnonb3oBanue rpaduuecKux IPUMUTHBOB
Omneparun perakTUpoBaHus TpaguIeckux 0OBEKTOB, B TOM YrciIe MUPPOBBIX GoTorpaduii: n3MEeHEHUE pa3mepa, oOpe3Ka,
3.9 MIOBOPOT, OTpa’ke€HHE, paboTa ¢ oOMacTAMH (BBLAEIECHUE, KOMMPOBAHUE, 3AJIUBKA I[BETOM), KOPPEKLUS LBETa, SIPKOCTH U
KOHTPACTHOCTU
310 Bexkropnas rpaguka. Co3naHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOTO IIpOLleccCOpa WIH JIPYTUX
' nporpaMm (nmpusosxeHuii). Jlo0aBiaeHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI
311 [ToaroroBka MynbTUMEIUUHBIX TNpe3eHTanuil. Craiin. JloOGaBieHne Ha cmaiin Tekcta W n3oOpakeHuit. Pabora ¢
' HECKOJIbKUMHU CIIaiiiaMu
3.12 JloGaByienre Ha claij ayTHoBU3yaIbHBIX JaHHBIX. AHUMAIUs. [ UmepcchuIKn
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckne 0CHOBBI HHPOPMATHKU
11 Heno3unuonnesle U Mo3uIMOHHBIE cUCTeMbl cuuciieHus. Andasut. OcHoBanue. Pa3pépHyras dopma 3amucu yucia.
' [lepeBoa B A€CATUYHYIO CUCTEMY YHCEIl, 3alIMCAHHBIX B IPYTUX CUCTEMAaX CUHCICHHUS
1.2 Pumckas cucrema cuncineHus
JBonunas cuctema cuucienus. [lepeBon nenbix yucen B npeaenax ot 0 1o 1024 B ABOUYHYIO CUCTEMY CUHCIICHUS.
13 BoceMepuuHnas cuctema cumncienus. [lepeBos uucen u3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U JECITHUHYIO CHCTEMBI
' u obOpartno. [llectHannatepuynas cucreMa cuncienus. [lepeBo yrcen U3 meCTHAAATEPUIHON CUCTEMBI B IBOUYHYIO,
BOCBMEPHUHYIO U JECITHUHYIO CUCTEMBI U 00paTHO




14 ApupmeTnueckre oneparyy B JBOUYHON CUCTEME CUMCIICHUS
Jlormueckue BbICcKaszbiBaHUS. Jlormueckue 3Ha4YeHMsI BbICKA3bIBAaHUI. DJEMEHTapHbIE U COCTABHBIE BBICKA3bIBAHMUSL.
15 Jlormueckue onepauuu: «u» (KOHBIOHKIIMS, JJOTHYECKOE YMHOXKEHHE), «UIH» (IU3BIOHKIIHS, JIOTHYECKOE CIOXKEHHE),
«He» (normueckoe otpuuanue). llpuopurer noruueckux omnepauui. OnpeneneHre HCTUHHOCTH COCTAaBHOTO
BBICKA3bIBAHUS [TPU W3BECTHBIX 3HAUEHUSAX UCTUHHOCTU BXOJSIIMX B HETO 3JI€MEHTAPHBIX BhICKA3bIBAHUIN
16 Jlornueckue BbeIpaxkeHus. [IpaBuna 3amucu JOTUYECKUX BhIpakeHUU. [locTpoeHue TaOmuI[ UCTMHHOCTH JIOTUYECKHUX
' BBIPKEHHUI
1.7 Jlornueckue 31eMEHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITBIOTEpA
2 ANTOpPUTMBI ¥ IPOTrPAMMHPOBAHHE
2.1 [Tonsitue anropurMa. McnoaHuTenu anropuTMoB. AJITOPUTM Kak IJIaH YIPaBICHUS UCTIOJIHUTEIEM
2.2 CaoiictBa anroputma. CriocoOsI 3anucu anroputMa (CI0BECHBIHN, B BUE OJOK-CXEMBI, IPOTpaMMa)
AnropuTMHuuYecKue KOHCTpYKIMHU. KOHCTpyKuMs «cienoBaHuey». JIMHEHHbIN anroput™. OrpaHUYE€HHOCTh JIMHEMHBIX
2.3 QITOPUTMOB: HEBO3MOYKHOCTb MPEAYCMOTPETh 3aBUCUMOCTh IOCIIEOBATEIBHOCTH BBINOJHAEMBIX JEUCTBUU OT
HCXOJIHBIX TAHHBIX
54 KoHcTpykiusi «BeTBieHHE»: MOJHAS M HenosiHas (opMbl. BeimonHeHWe W HEBBIIOJHEHUE YCIOBHS (MCTUHHOCTH U
' JI0’)KHOCTb BbICKa3bIBaHUA). [IpocThie U cocTaBHBIE YCIOBUS
2.5 KoHcTpykus «11oBTOpEHUE)»: HUKIIBI € 3aJAHHBIM YHCIIOM IOBTOPEHUM, C YCIIOBUEM BBIIIOJIHEHUS, C IEPEMEHHON ITUKIIA
Pa3paboTtka 11t GopMalbHOTO MCTIOIHUTENS AITOPUTMa, MPUBOIALIETO K TpedyeMoMy pe3yabTaTy MpH KOHKPETHBIX
26 HCXOJHBIX JaHHBIX. Pa3paboTka HECTIOXKHBIX ANTOPUTMOB C MCIOJIH30BAHUEM IIMKJIOB U BETBJICHUH AJIsl YIIPaBICHUS
' (GbopManbHBIMU HCIOJHUTENAMU. BBITIONHEHNE aNrOpuTMOB BpPY4YHYI0 M Ha KommbioTepe. CHHTaKCHYEeCKHE W
noruyeckue omuoku. OTKa3bl
97 SI3pik  mporpammupoBanust  (Python, C++, Java, C#, IllkonbHblii Anroputmuyeckuit  SI3sik). Cucrema
' MIPOrpaMMHUPOBAHUSA: PEAAKTOP TEKCTAa MPOTPAMM, TPAHCIISITOP, OTIATIUK
2.8 IlepemeHHast: v, nMs, 3Ha4eHUe. Llenble, BEIECTBEHHBIE U CUMBOJIbHBIE IEPEMEHHBIE




29 Omneparop npucBanBaHus. ApU(PMETHUSCKNE BBIPAKEHUS U TIOPSAO0K MX BhIYMCIeHUs. Onepannu ¢ MeTbIMA YUCTaMHU:
' LIEJIOYUCIIEHHOE JIEJIEHNE, OCTAaTOK OT AeneHus. [IpoBepka 1e1MMOCTH OHOTO LEJNOTo Yncia Ha Jpyroe
BerBnenusi. CocraBHbIE YCJIOBHS (3alMCh JIOTHYECKUX BBIPAKCHHH Ha HM3y4aeMOM SI3BIKE IPOTPAMMHPOBAHUS).
2.10 HaxoxaeHne MUHIMYMa ¥ MaKCUMyMa U3 JIBYX, TPEX M YETHIPEX uucell. Penienne KBaapaTHoro ypaBHEHHS, UMCIOIIETO
BEIIECTBEHHBIC KOPHU
211 Juanorosas oTiaaKa mporpaMm: MOIIaroBO€ BHITIOJTHEHHE, POCMOTP 3HAYCHUH BETUYNH, OTIa0YHBIN BBIBOJI, BBIOOD
' TOYKH OCTaHOBA
Hukn ¢ ycnosuem. Anroput™m EBxinja 1uist HaXxokJ1eHUsT HAUOOJIbIIEro OOIIEero NeNUTENs JBYX HAaTypalbHBIX YHCEI.
2.12 Pa3buenune 3amucu HaTypadbHOTO YKCIA B MO3UIIMOHHOW CHCTEME C OCHOBAaHWEM, MEHBIIMM WM paBHbIM 10, Ha
OT/IebHBIE I PHI
513 [[ukn ¢ nepeMeHHOW. AJNTOPUTMBI IPOBEPKH ACITMMOCTH OJHOTO ILIEJIOTO YHCIIA HA JIPYroe, NpOBEPKH HATYPAIBHOTO
' YyciIa Ha TIPOCTOTY
514 O06paboTka CUMBOJILHBIX TaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IepeMeHHbIe. [locuMmBoibHAst 06paboTka cTpok. [Toacuér
' 4aCTOTHI MOSIBJICHUSI CHMBOJIA B CTpOKe. BeTpoennbie hyHKIMU 151 00pabOTKH CTPOK
515 Omnpenenenre BO3MOXKHBIX pE3yJIbTaTOB pabOTHI AITOPUTMA MPU 33IaHHOM MHO>KECTBE BXOIHBIX JAHHBIX, OIIPEICIICHNE
' BO3MOXHBIX BXOJHBIX JAHHBIX, IPUBOIAIINX K JAHHOMY PE3yJIbTaTy
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 udposas rpaMOTHOCTH
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I'mo6anbhas cets MuTepHeT. IP-agpeca y3mos. CeTeBoe XpaHeHHe JaHHBIX. MeTo bl HHAUBUTYATHHOTO U KOJUIEKTUBHOTO
pasmerienust HoBoi nHopMaru B IHTepHEeTe. bornbIme nanHble (MHTEPHET-1aHHbIC, B YACTHOCTH JaHHBIC COITMATTbHBIX
ceTeil)

1.2

[TousiTe 00 WHPOPMAITMOHHOW Oe30macHOCTH. YTpo3bl HH(YOPMAIMOHHOK 0€30macHOCTH TpHu padboTe B TII0OATBHOU
CeTH U METOJbl MpoTUBOACHCTBUA UM. [IpaBuia 6e3omacHO ayTeHTU(UKAIKK. 3aliiuTa JUYHOU HHPOpPMAIUU B CETH
NHutepHer. be3onacHsle cTparernn nosenaeHus B cety MuTtepuer. [IpeaynpexneHne BOBICUYEHHS B JECTPYKTUBHBIE U
KpUMUHaJIbHbIE (JOPMBI CETEBOI aKTUBHOCTHU (KUOEpOYIIIUHT, (PUITUHT U ApYTrHe GOpPMBI)

1.3

Bunsr nesrensHoctn B MHTEepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIE CEPBHUCHI (MOYTOBasi Ciryx0a, BUIEO-
KOH(epeHII-CBsI3b U JIpYrue), CIpaBOYHbIE CIYKObI (KapThl, paclUCaHUS U JIPYTHE), OUCKOBBIE CIYXKObI, CITyXKOBbI
OOHOBJIEHHS MPOrpaMMHOTO oOecrieueHuss U JApyrue cinykObl. CepBUCHI TrocynapCTBEHHBIX ycayr. OOnauHble
XpaHuiuia JaHAbpIX. CpecTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHiaiH-o¢wuckl). [IporpamMmuoe obecrieuenne
Kak BeO-cepBHC: OHJIAITHOBbIE TEKCTOBBIE U IpapuuecKre peaakTophl, Cpe/ibl pa3paboTKU NPOrpaMm

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3amaun, pemaeMble ¢ MOMOIIBI0 MoenupoBanus. Kimaccudukanuu Mozeneir. MarepuaibHbie (HATYpHBIC) U
nHpopmanroHHble MoAenu. HempepbiBHbIE W TUCKpeTHble Mojenu. MmutannoHHsle Moaenu. WrpoBble Mojemn.
OneHka COOTBETCTBUS MOJIEIA MOICTHUPYEMOMY OOBEKTY U IIeJIIM MOACTUPOBAHUS

2.2

Tabmuunbie Mmoaenu. Tabauna Kak mpeacTaBieHue OTHOIICHUS

2.3

basel nanubx. OTO0p B TaONMIIE CTPOK, YIOBIETBOPSIONINX 3aJAHHOMY YCIOBHUIO

2.4

I'pad. Bepuuna, pebpo, mytb. OpueHTHpOBaHHBIE W HeOpUeHTHpoBaHHbIE rpadsl. JnuHa (Bec) pebpa. Becomas
Mmatpuna rpada. JlmuHa mytu Mexay BepmnHamu rpada. [louck ontumanbHoro mytd B rpade. HauanbHas BepiirHa
(MCTOYHMK) U KOHEYHAs BepIlnHa (CTOK) B OPHEHTHPOBAHHOM Tpade. BerunciieHue komdecTsa ImyTreii B HalpaBJIeHHOM
AlMKINYeCKOM rpade

2.5

Hepeso. Kopenn, Bepiiuna (y3en), muct, pedpo (ayra) nepesa. Boicota nepesa. [loanepeso. [Ipumeps ncnonabp3oBaHus
nepeBbeB. [lepebop BapuaHTOB C TOMOIIIBIO IepeBa




2.6

[londarue wmartemaTHdeckol wmojenu. 3ajayu, pellaeMble € TMOMOIIBI0 MaTEMaTHYECKOTO (KOMIIBIOTEPHOIO)
Mo ienupoBanusi. OTarMYne MAaTEMaTHUECKONW MOJICIIN OT HATYPHOM MOJICNIH U OT CJIOBECHOTO (JINTEPATYPHOTO) OMTUCAHHUS
o0BeKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOACIUPOBAHMA: IMOCTAHOBKA 3aJla4yu, IIOCTPOCHHUEC MaTeMaTHIEeCKOI MOJCIIN, NporpaMMHasn
peannsanus, TCCTUPOBAHUC, TPOBCACHNEC KOMIIBIOTCPHOI'O SKCIICPUMECHTA, aHAJIM3 €TI0 PE3yJIbTaTOB, YTOYHCHHUEC MOJICIIN

ANTOPUTMBI U IPOTPAMMHUPOBAHKE

3.1

Pa30Ouenue 3anaun Ha noazagauu. CocTaBiieHHE aITOPUTMOB UM MPOTPaMM C MCHOJIb30BAaHUEM BETBJICHUH, ITUKIIOB U

BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JJIA YIIPABJIICHUA UCIIOJITHUTCIIEM WUJIU APYTUMHU UCITIOJTHUTCIIIMHU

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OmHOoMepHble MaccuBbl. COCTaBlI€HHME U OTJIaJKa MPOTpaMM, peaU3yIOIINX
THITOBBIE AITOPUTMbI 00pa00TKH OJHOMEPHBIX YUCIIOBBIX MACCHBOB, Ha OJTHOM U3 SI3bIKOB TiporpammupoBanust (Python,
C++, Ilackans, Java, C#, llkompHbIi AnropuTMHYecKHid SI3bIK): 3alOJHEHHWE YMCIIOBOTO MAaCCHBa CIIyYailHBIMHU
qHCIaMM, B COOTBETCTBUU C (POPMYJION MM IyTEM BBOJA YKMCEN, HAX0KJICHUE CYMMBI 3JIEMEHTOB MacCHUBa, TMHEHHBIN
MOMCK 3aJaHHOTO 3HAY€HHs B MacCHBE, IMOJCYET AJIEMEHTOB MACCUBA, YIOBJIETBOPSIOUIMX 33JaHHOMY YCIOBHIO,
HaX0KJICHHE MUHUMAJIbHOIO (MAaKCUMAJIbHOT0) 1eMeHTa MaccuBa. COpTHPOBKA MacCHUBa

3.3

OO6paboTka MOTOKA JAHHBIX: BBHIYMCIECHUE KOJMYECTBA, CYMMBI, CPEIHEro apu(MeTHYecKoro, MUHUMAILHOTO U
MaKCHUMAaJIbHOTO 3HAUYEHHUS JIEMEHTOB MOCJIEeI0BATEIbHOCTH, YIOBICTBOPSIIONINX 3aJaHHOMY YCJIOBHIO

3.4

VYupasnenue. Curnan. O6paTtHast cBsi3b. [lonyueHre curuaioB oT HUPPOBBIX TaTYUKOB (KacaHUs, pacCTOSHUS, CBETA,
3ByKa W Jpyroro). [Ipumepbl UCHOIb30BaHUS NMPUHLKIIA OOpPaTHOM CBA3M B CHUCTEMaX YIPaBJIEHUS TEXHUYECKUMU
yCTpOMCTBaMH, B TOM 4ucie B poOoToTexHukKe. [Ipumepbl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIIPaBJICHUS
JIBUKEHHEM B TPAHCIIOPTHOM crcTeMe, CBapoyHasl JIMHUS aBTO33aBOJa, ABTOMAaTU3MPOBAHHOE YIIPABJICHHUE OTOIICHHEM
JI0OMa, aBTOHOMHAs1 CUCTEMa yIPaBJICHUs TPAHCIIOPTHBIM CPEJICTBOM H IPYTHE CUCTEMBI)

NudopmanroHHbie TEXHOJIOTUN

4.1

[Tousitue 00 QJICKTPOHHBIX T8.6J'II/II_IaX. Tunel HaHHBIX B sUYeMKax 3JICKTp0HH0171 Ta6J'II/II_IBI. Pe)laKTI/IpOBaHI/Ie n
(I)OpMaTI/IpOBaHI/IC Ta6J'II/II_I. BCTpOCHHHe Q)YHKHI/II/I Uil TIOMCKa MAaKCHMMyMad, MHWHUMYMa4, CYMMbI H CpPCIHCIO




apupmernueckoro. COpTUpOBKA TaHHBIX B BBIJCICHHOM Auamna3zoHe. [locrpoenue auarpaMm (rEcTorpaMma, Kpyropas

Jqyarpamma, ToueyHasi iuarpaMmma). Beibop Tuna quarpammsl

4.2 [Ipeo6pazoBanme Gopmyit mpu komupoBanuu. OTHOCHTEIBHAS, A0COTIOTHAS M CMEIIaHHAS aJIpecars
43 YcroBHBIE BBIYMCIEHHUS B JEKTPOHHBIX Tabnumax. CyMMUpOBaHME M TOJCUYET 3HAUYCHUH, OTBEYAIOUINX 33JaHHOMY
' ycnoBuio. O6padoTka 0oJbIINX HAOOPOB NaHHBIX. YHCIEHHOE MOACTUPOBAHUE B AJICKTPOHHBIX TaOIUIIAX
Posb MHPOPMATMOHHBIX TEXHOJIOTUH B pa3BUTHH SKOHOMHUKH MHpA, CTpaHbl, peruoHa. OTKpBITEIE 00pa3oBaTeIbHbIC
44 pecypcsl.  Ilpodeccun, cBs3aHHble ¢ UHGOPMATUKONM M WHGPOPMAIMOHHBIMH TEXHOJOTHSAMH: BeO-Iu3aiiHep,

MPOrPaMMHUCT, pa3pabOTYUK MOOUIIBHBIX MPHUJIOKEHUHN, TECTHUPOBIIMK, apXUTEKTOpP MPOTrpaMMHOIro oOecreuyeHus,

CIICUAIMCT 110 aHAaJIN3y JaHHBIX, CUCTEMHBIH AIMUHUCTPATOP




INPOBEPAEMBIE HA OI'3 IO UH®OPMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHU S

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHS OCHOBHOM
TpeOoBaHus o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC
1 3HaTh (MIOHUMATBH)
Bnagenue ocHOBHBIMU MOHATHAMU: MH(pOpMalus, epeaada, xpaHeHue U oopaboTka HH(OpMaluy,
1.1 QITOPUTM, MOJIEIb, IIMPPOBOM MPOAYKT U UX UCIOIB30BAHUE [T PEIICHUS YUEOHBIX U MPAKTUYECKUX
3aa4
1.2 Brnagenue noHATHAME: BbICKa3bIBaHHE, JJOTMUYECKas OTEepaIus, JIOTHYECKOE BhIPAKEHHE
2 YmeTs
91 YMeHue onepupoBaTh €AMHUIIAMU HU3MEPEHHs MH(OPMAIMOHHOTO 00bEMA M CKOPOCTH Iepenadu
' JTAHHBIX
99 YMeHue 3anuchIBaTh U CpaBHUBATH Lieible uncia oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX CUCTEMAX
' CUHCJIEHUS] C OCHOBAHUSIMHU 2, 8, 16, BBINOIHATL apu(METHUECKHE ONepallii HaJl HUMU
93 YMeHue KoaupoBaTh U AEKOAMPOBATH COOOLIEHMS IO 33JaHHBIM IIpaBUJaM; OHMMAHUE OCHOBHBIX
' IPUHIUIIOB KOJMPOBAaHUs HH(GOPMALMK Pa3IMUHON IPUPOJbI: TEKCTOBOM, rpadudyeckoi, ayiuo
YMeHue 3aluchlBaTh JIOTHYECKHUE BBIPAXKEHUS C HCIOJIb30BAHMEM JU3BIOHKLUHU, KOHBIOHKIMUA MU
24 OTPHILIAHUS, ONPEEISATh HCTUHHOCTD JIOTHYECKUX BBIPAXKEHUHN, €CIIM U3BECTHBI 3HAUYCHHSI UCTUHHOCTH
' BXOJSIIIMX B HEro IEPEeMEHHbIX, CTPOUTb TaOJIMIBI MCTUHHOCTU MJISi JIOTUYMECKUX BBbIPAXKECHUM,
3aMMCHIBATh JIOTHYECKUE BBIPAXKEHUS HA U3Y4AaEMOM SI3bIKE IIPOTPaMMHUPOBAHUS
95 YMeHue coCTaBIIATh, BBINOJIHATh BPYYHYIO U HA KOMIIBIOTEPE HECTI0KHBIE AJITOPUTMBI JUIsl yITPaBJICHHUS
' ucnoyHuTesssMu (Yepenamka, YepTéKHUK U IpYTHE); CO3/1aBaTh U OTIAXKUBATh IPOIPaMMBbl HA OJHOM




u3 s3bikoB nporpammupoBanus (Python, C++, IMackans, Java, C#, IlIkonbHbIH AJTOPUTMUYECCKUN
S3bIK), peanu3yrolue HECIIOKHBIE aIrOPUTMbI 00paOOTKM YHMCIOBBIX JAHHBIX C HCIIOJIH30BAHUEM
IMKJIOB M BETBJICHUW;, yMEHHME pa30MBaTh 3aJauyd Ha TMO0/A3aJaud, MCIOJIb30BaTh KOHCTAHTHI,
NEePEeMEHHbIE U  BBIPAKEHUSA PA3JTUYHBIX THUIMOB (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aQHAJIM3UPOBATH MPETIOKEHHBIN aTOPUTM, OTIPEEIATh, KaKHe Pe3yIbTaThl BO3MOXKHBI TP 33JJaHHOM

MHOKECTBE UCXOOHBIX 3HAYCHWH

2.6

YMeHHe 3anucaTh Ha W3y4aeMOM SI3bIKE€ NPOTPAaMMHMPOBAHHS AITOPUTMBI IIPOBEPKH JEIMMOCTH
OJIHOTO LIEJIOT0 YKcia Ha APYroe, MpOBEPKU HATYpaJbHOTO YHUCIIa HAa IPOCTOTY, BBIAECIEHUS IU(p U3
HaTypaJIbHOIO YUCJA, IONCK MAaKCHMYMOB, MUHUMYMOB, CyMMbI YHCJIOBOM ITOCIIEA0BATEIIBHOCTH

2.7

Bnagenue ymeHueM OpHEHTHPOBATHCSA B UEPAPXUUYECKOM CTPYKType (hailioBOM cucTeMbl, paboTaTh C
(halimoBO¥ CHCTEMOM MEPCOHATFHOTO KOMIIBIOTEpPA C MCIIOJIb30BaHNeM Tpaduueckoro uarepdeiica, a
HMMEHHO: CO3/aBaTh, KOMUPOBATh, IEpEMeLIaTh, IEPEUMEHOBBIBATh, YAAIATh U apXUBUPOBATH (haiiiisl
1 KaTaJIoru

2.8

Bnanenne yMeHWSIMM W HaBbIKAMH WCIIOJIB30BaHMS WH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOTUH ISl TIOMCKA, XpaHeHWs, 0OpaOOTKM W TIepenadyd W aHalu3a pPa3IMYHBIX BUIOB
uHbopmauu

2.9

YMeHue BBIOMPATH CIOCOO MPEACTABICHHS JaHHBIX B COOTBETCTBHHM C IIOCTaBJICHHOM 3ajadci
(TabnuIpl, cXeMbl, T'padUKH, JUArpaMMbI) C KCIIOJB30BAHHEM COOTBETCTBYIOIIMX IPOTPAMMHBIX
cpenctB 0OpabOTKH TaHHBIX

2.10

YMmenue GpopMan3oBaTh U CTPYKTYPUPOBAaTh MHPOPMALIMIO, UCIIOJB3Ys JIEKTPOHHbIE TaOIMLIbI Ui
00paboTKH, aHaNM3a M BU3YyaJIU3al[MM YHMCIOBBIX JAHHBIX, B TOM YMCJE C BBIAEICHUEM JHUara3oHa
TaOIMILBI U YHOPAAOYMBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHHE NMPUMEHSTh B 3JIEKTPOHHBIX
Tabnauuax ¢GopMynbl Uil pacy€éToB C HCHOJIb30BAHWEM BCTPOEHHBIX (YHKIMH, aOCOIIOTHOM,
OTHOCHTEJIbHOM, CMEIIaHHOM ajpecaliy; HUCIOJIb30BaTh IEKTPOHHBIE TAOMUIIBI IS YUCICHHOTO
MOJICIIMPOBAHMS B MPOCTHIX 3aJjayaxX U3 Pa3HbIX MPEAMETHBIX obacTeit




HEPEYEHD 3JIEMEHTOB COAEPXKAHUSA, IPOBEPAEMBIX HA OI'3 11O UHO®OOPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpamoTHOCTH

#HH#Par###1.1

@aitnbl v nanku (katanoru). [IpuHiune! noctpoeHus gaitnoBeix cucreM. [loaHoe ums ¢aiina (manku). [yts
K (aiiny (manke). Pabora c¢ QaitnamMu M Kartajmoramu CpeicTBaMH OIEPALlMOHHOM CHCTEMBI: CO3/IaHueE,
KOIMPOBaHUE, MIEpeMEIIeHNEe, IEepeMMEHOBaHNe U yAaneHue (ailyioB u namnok (katanoros). Tumsl (aiiinos.
CgoiicTBa ¢aiinos. DaitnoBerii MeHeKep. [Tonck ¢aitnoB cpeacTBaMu OneparmoHHON CUCTEMBI

1.2

O6benuaeHne KoMnbioTepPoB B ceTh. CeTh MHTEpHET. Beb-cTpanuma, Bebd-caiit. CTpykTypa aapecoB BeO-
pecypcoB. bpayzep. [louckoBsie cuctemsl. [lonck nHpopMaluu Mo KIrOUYEBBHIM CIOBAM U 110 N300paKEHHIO.
JoctoBepHocTh HH(pOpMaIuu, noaydeHHon u3 MaTtepuera. IP-anpeca y3moB. CeTeBoe XpaHEHHE TaHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JIMCKpEeTHOCTh JaHHBIX. BO3MOXXKHOCTH OMHCAHMSA HEMPEPHIBHBIX OOBEKTOB U IMPOLIECCOB C TMOMOIIBIO
JMCKPETHBIX JAHHBIX.

CumBout. Andasut. MomnHocTh andasura. J[Bonunsiii andasut. KonmuecTBo BCEBO3ZMOXKHBIX CJIOB (KOJIOBBIX
KOMOWHanuii) (UKCUPOBAHHOW IIMHBI B JBoWdHOM aidaBute. IIpeoOpaszoBanme moboro andaBuTa K
nBon4HOMY. KoJInuecTBO pa3inyHbIX ClIOB (PMKCUPOBAHHOM JJUHBI B al(aBUTe ONPEaeIEHHON MOIIIHOCTH.
KoaupoBanue cuMBOJIOB OAHOTO ai(aBUTa C MOMOIIBIO KOJOBBIX CIOB B JIpyroM andaBuTe, KOIOBAas
Tabnuua, nexoauposanue. Konuposanue tekctoB. PaBHOMepHbIil koa. HepaBHomepHbIil koa. KonupoBka
ASCII. Bocemubutabie koaupoBku. [Tonsitue o komuposkax UNICODE. JlekomupoBanue COOOIICHHI C
UCIOJIb30BAaHUEM PABHOMEPHOTO U HEpAaBHOMEPHOTO KoJja. MHpopMamoHHbIil 00bEM TekcTa

2.2

Nudopmanronnsiii 00bEM nanHbIX. BUT — MUHMMaNbHAs €IMHUIIA KOJWYECTBa MH(OpPMALIMKU — TBOUYHBIN
pa3psa. EnuHunel usmepeHuss nHdopmamnuoHHoro oOwéma naHHbBIX. bur, 06aiit, kuinoOaiT, merabair,
rurabaiit. CkopocCTh nepeiadyn TaHHbIX. EIUHUIBI CKOPOCTH Mepeaayn TaHHBIX




2.3

Komuposanue neta. L{BeroBsie Moaenu. Mojaens RGB. 'mybuna xoaupoBanus. [Tamutpa.
PactpoBoe u BekTropHOe mpezcraBiieHue uzoOpaxxkeHuid. Ilukcens. OueHka MHPOPMALMOHHOTO O00BEMA
rpadU4ecKuX JaHHBIX JJIsl pACTPOBOTO M300paKEeHUS

2.4

KoaupoBanue 3Byka. PaspsaaHocTs 1 yactoTa 3anucy. KojimyecTBo KaHaAIOB 3alMCH.

OHGHKa KOJIMYCCTBCHHBIX IMApaMCTPOB, CBA3AHHBIX C MMPCACTABIICHUEM U XPAaHCHNEM 3BYKOBLIX (paﬁHOB

2.5

Hemno3urmonHsie U MO3UIMOHHEIE CUCTEMBI cuncieHus. Andasur. OcHoBanue. Pazpépuyras dopma 3anucu
yucna. [lepeBoj B JECATUUHYIO CUCTEMY YHCEJ, 3alMCAaHHBIX B APYTUX CUCTEMAaX CUMCIICHUSI.

PumMmckag cucrema cumcieHus

2.6

JBonunas cucrtema cuuciienus. [lepeBon nenbix uncen B npenenax ot 0 mo 1024 B 1BOMYHYIO CHCTEMY
cuucienus. BoceMepuuHas cucrema curcienusd. [lepeBos uncen u3 BOCbBMEPUYHOM CUCTEMBI B IBOMYHYIO U
JNECATUYHYIO0 cucTeMbl u oOpatHo. lllectHamnarepuynas cuctema cuucieHus. llepeBon uucen wu3
LIECTHAUATEPUYHON CHUCTEMBbl B JBOMYHYIO, BOCBMEPHUYHYIO M JECATUYHYIO CHCTEMBbl M OOpaTHO.
Apudmernueckre onepanuy B ABOUYHON CUCTEME CUMCIICHUS

2.7

Jlormyeckue BbICKa3bIBaHMs. JlorMyeckue 3HAYEHUs BBICKA3bIBAaHUM. OJIEMEHTApHBIE M COCTaBHBIE
BbICKa3bIBaHus. JIornueckue onepamun: «u» (KOHBIOHKITUS, JIOTHYECKOE YMHOKEHHE ), «AITN» (TU3BIOHKIINS,
JIOTUYECKOE CJIOXKEHUE), «He» (JIorudeckoe oTpuiianue). [Ipuopurer orundeckux onepanuii. OnpeaeneHue
WCTHHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CJIM M3BECTHHI 3HAYEHHS MCTUHHOCTH BXOIAIIMX B HErO
JJIEMEHTApHBIX BbICKa3biBaHWK. Jlormueckue BwIpakeHUs. [IpaBwiia 3amycH JIOTMYECKUX BBIPAKCHUM.
[TocTpoenue TabIMI] UICTAHHOCTH JIOTUYECKUX BBHIPKCHHUI

2.8

Jlornueckue 3jaeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpA

2.9

HerepLIBHLIe U JUCKPETHBIC MOJCIIN. HMMuTtanyoHHbIe MOJCIIH. I/II‘pOBLIe MOACIN. OHGHKa aICKBAaTHOCTHU
MOJCJIN MOJACIINPYEMOMY O6’beKTy " OeJsIM MOJCIIMPOBAHUA

2.10

Tabnuunbie MOJCIIN. Ta6J'H/II_Ia KaK MPEACTAaBJICHUC OTHOLICHUA. ba3pl maHHEIX. OT60p B Ta6J'II/ILIe CTPOK,
YAOBJICTBOPAIOMIUX 3aJaHHOMY YCJIOBUIO
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I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBaHHBIE U HEOpHEHTUpOBaHHbIE rpadsl. JmmHa (Bec) pebpa.
BecoBas matpuna rpada. Jnmmaa mytu mexnay BepmuHamu rpada. Ilouck ontuManbHOTO MyTH B Tpade.
HavanpHas BepiimHa (MCTOYHMK) M KOHEYHas BEpLIMHA (CTOK) B OpMEHTHPOBAHHOM rpade. Briuucienue

KOJINYECTBA ITyTEH B HAIPABJICHHOM AIlMKJINYECKOM rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), Juct, pedbpo (myra) nepea. Boicota nepeBa. [lommepeBo. [Ipumeps
WCTIOJIb30BaHMs IepeBbeB. [lepebop BaprHaHTOB ¢ IOMOIIBIO AepPEeBa

ANTrOpUTMBI M IPOTrPAMMHPOBAHHE

3.1

CgoiictBa anroputma. CriocoObl 3aIiCcH aNropuT™Ma (CIOBECHBIN, B BUE OJIOK-CXEMBI, TporpaMMa).
CocraBiieHHe alrOPUTMOB U MPOTPAMM C UCIOJIb30BAHUEM BETBIIEHUH, LHKIOB M BCIOMOTaTEIbHBIX
AITOPUTMOB UTsl yrpaBiieHus ucnonuurenem (Pobot, Yepenamika, YepTéxHuk u npyrue). BuinonHeHue
QITOPUTMOB BPYUHYIO U Ha KOMITbIOTEpE

3.2

S3wik mporpammupoanus (Python, C++, TTackans, Java, C#, I1IkoabHBIH ANroOpuTMHYCCKHIA SI3BIK).
CucteMa mporpaMMHPOBAHUS: PEIAKTOP TEKCTa IPOTPAMM, TPAHCISATOP, OTIATIHUK.

[lepemennas: tum, umsi, 3HaueHHe. Llenple, BeeCTBEHHBIC M CHMBOJILHBIC TICPEMECHHBIC.

Omnepartop npucBanBaHusi. ApuPMETHIECKUE BEIPOKECHUS U TIOPSIOK MX BeIYUCICHHs. Onepauu ¢ IeTbIMH
YHCIaMH: IIEJIOYHCICHHOE [eJIeHHe, OCTaTOK OT JeiieHus. BerBneHus. CocTaBHbIC YCIOBHS (3aIUCh
JIOTHYECKUX BBIPAKEHUI Ha H3y4aeMOM sI3bIKe TpoTrpaMMupoBanus). HaxoxaeHne MuHUMyMa

U MakCUMymMa W3 JBYX, TpEX M 4YeThIpEX uucell. PelneHne KBaapaTHOTO YpPaBHEHHS, HMMEIOIIETO
BellecTBeHHbIEe KOpHH. Lluki ¢ ycmoBuem. AnroputM EBKimpa [uis HaXoXKIeHHsS HAHOOJIBIIETO OOIIero
JeTUTENs BYX HaTypalbHBIX uucell. Pa30ueHue 3amucu HaTYpaabHOTO YKCIa B TO3UIUMOHHOW CHUCTEME C
OCHOBaHHMEM, MEHBIITUM WK paBHbIM 10, Ha oTAenbHBIC HUGPBI. LUK ¢ IepeMeHHO. ATOPUTMBI TPOBEPKH
JIETUMOCTH OJIHOTO IIEJIOTO YKCIIa Ha JPYroe, MPOBEPKU HATYPAIILHOTO YUCIIA Ha IPOCTOTY

3.3

OO6paboTka CUMBOJIBHBIX JaHHbIX. CHUMBOJBbHbIE (CTpOKOBbIE) nepemeHHble. [locumBoibHas oOpaboTka
cTpok. [losicuéTr yacTOThl NOSIBICHUSI CUMBOJIA B CTpoke. BeTpoenHble GyHKIMM U1 00pabOTKH CTPOK




3.4

OrnpezeneHre BO3MOXKHBIX PE3yJIbTaTOB PabOTHI aJifOpUTMa MPU JAHHOM MHOKECTBE BXOIHBIX JAHHBIX,
OIPENEIIEHUE BO3MOKHBIX BXOIHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PE3YJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OpHomepHble MaccuBbl. CocCTaBieHHE M OTJAJKa IPOrPAMM,
peaIn3yIoUMX TUIIOBbIE AJITOPUTMBI 00PAOOTKU OJHOMEPHBIX UMCIIOBBIX MACCHBOB, HA OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, [Mackans, Java, C#, lllkonbHbIiH ANropuTMIYeCKHi SI3bIK): 3aM0THEHHE
YHCIIOBOTO MacCUBa CIy4yallHBIMM 4YHMCIaMH, B COOTBETCTBHMHM C (QOpMYNONW WIM HyTEM BBOJA YHUCEI,
HaX0XJEHUE CYMMBbI 3JIEMEHTOB MAcCHBa, JIMHEHHBIM MOUCK 33aJaHHOTO 3HAYEHHs] B MAacCUBE, MOJCUET
JJIEMEHTOB  MAcCHBa,  YAOBJETBOPAIOLIMX  33JaHHOMY  YCJIOBHUIO, HAX0XJAEHHE MHMHHUMAIbHOIO
(MakcumanbHOTO) AnmeMeHTa MmaccuBa. CoptupoBka maccuBa. OOpaboTKa MOTOKAa JAHHBIX: BBIYHCIICHUE
KOJIMYECTBA, CyMMBI, CPEJIHEr0 apu(pMETHUECKOT0, MUHUMAJILHOTO ¥ MAaKCHMaJIbHOTO 3HAaYEHUS 3JIEMEHTOB

IMOCICAOBATCIIBHOCTH, YAOBJIICTBOPAIONINX 3aJaHHOMY YCIIOBHUIO

3.6

Vmupasnenue. Curnan. O6parHas cBs3b. [lomydeHne curHaioB oT IU(POBBIX TaTYUKOB (HAIIpUMEp, KacaHwUsl,
paccTosiHus, CBeTa, 3ByKa). [IpuMepsl NCHonb30BaHus MIPUHIMIIA OOPATHOM CBS3HM B CHCTEMaxX YHpaBlICHUS
TEXHUYECKUMU YCTPOUCTBAMHU C TIOMOIIIbIO TaTYMKOB, B TOM YHUCIIE B POOOTOTEXHUKE

NudopmanrioHHbie TEXHOJIOTUN

4.1

TexkcToBBIE JOKYMEHTBI U UX CTPYKTYPHBIE 2JIEMEHTHI (CTpaHuLa, ad3all, CTpOKa, CIIOBO, CUMBOJI).
TekcToBBIN MpollecCOp — UHCTPYMEHT CO3JaHus, peJakTUpoBaHusa U popmarupoBaHust TekcToB. [IpaBuiia
Habopa Tekcta. PemaktupoBanue Tekcra. CpoiictBa cumBosioB. Ulpudrt. Tuner mpudtos (pydiensie, ¢
3aceykaMu, MOHoIUpuHHBIE). [lomyxupHoe U KypcuBHOe Hauepranue. CBoiicTBa a03alieB: T'paHUIIBL,
ab3alHBId OTCTYN, WHTEpBas, BbipaBHUBaHUE. [lapamerpsl cTpanunel. CTuineBoe QGopmMaTHpOBAHHE.
CrpykrypupoBanue nH(OPMaIMU € MOMOIIBI0 CIIUCKOB M Tabmul. MHoroypoBHeBble ciucku. JloOaBieHue
TaONMUI[ B TEKCTOBbIE JOKYMEHTHl. BcTaBka wH300pakeHUH B TEKCTOBbIE JOKyMEHThI. OOTekaHue
U300pakeHnit TeKCTOM. BiitoueHHne B TEKCTOBBIM JAOKYMEHT AuarpaMm, (Gopmyn, HymMepaluu CTPaHHII,
KOJIOHTUTYJIOB, CCBHIJIOK M IPYTUX 3JIEMEHTOB

4.2

PactpoBble pucyHku. Vcnons3oBaHue rpaduueckux NpUMUTHBOB.




Omnepanyu penakTUpOBaHHs IpadUvyeckux OOBEKTOB, B TOM uHcie HMUQPPOBBIX (oTorpaduii: U3MEHEHHE
pa3mMepa, 00pe3ka, IOBOPOT, OTpaKeHUE, paboTa ¢ o0macTsMu (BbIICIICHNE, KOTTMPOBAHKE, 3aTMBKA IBETOM),
KOPPEKIHsI I[BETA, SIPKOCTH M KOHTPACTHOCTH. BekTtopHas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB
BCTPOCHHBIMH CpPEJCTBAMHU TEKCTOBOTO IPOILIECCOpa WM APYrHX Mporpamm (mpuiiokeHuil). JlobaBienne
BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

4.3

[ToaroroBka MynbTUMeNNHHBIX Npe3eHTanui. Cnaiin. JlobaBnenue Ha ciaiin Tekcra u u3oopaxenuid. Pabora
C HECKOJIbKMMH craiinamu. Jlob6aBiieHue Ha ciaii ayIMoBU3yalbHbIX JaHHBIX. AHUMaIMs. [ urepccbuiku

4.4

Tumbl maHHBIX B sYeKax dSJIEKTpOHHOW Tabmuubl. PemaktupoBanme u ¢dopmatupoBaHHe TaOJIHII.
Berpoennble QyHKUIMM JUIS MOMCKAa MakCUMyMa, MHUHHUMYMa, CYMMBbl U CpPEIHEro apu(MeTuyecKoro.
CopTupoBKa JaHHBIX B BBIJICJIEHHOM Juana3oHe. I[locTpoeHue auarpamMMm (THCTOrpaMMa, KpyroBas
nyarpamma, ToueyHasi iuarpamMma). Beibop tuna auarpammsl. [IpeodpazoBanue Gopmynt npu KOMUPOBaHUH.
OTtHOCuTENbHAS, a0COJIOTHASI M CMELIaHHas aJipecalus

4.5

VYcrnoBHBIE BBIYMCICHHS B JJEKTPOHHBIX TaOimiax. CyMMUpOBaHUE W TMOJCYET 3HAYCHUH, OTBEUAIOIINX
3alaHHOMY ycsioBHi0. OOpaboTka 00X HAOOPOB MaHHBIX. UHCIEHHOE MOACIUPOBAHUE B AIEKTPOHHBIX
TadIUIax




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Undopmatuka: 7-i kaacc: 0a30BbIM YPOBEHb: YUeOHUK; S-€ U3/IaHHUE,
nepepadoranHoe bocosa JI.JI., bocoBa A.JO. AkunonepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

Nudopmatuka,8 kinacc, 0a3oBbli ypoBeHb oA pea. Cemakuna W.I'. 2021r.

HNudopmaruka, 9 knacc, 6a30BbIil ypoBeHb nmoa pe. Cemakuna M.I'. 2021r.

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
Pabouas Terpaas. 7 kiacc, bocosa JI.JI.

CamocrosiTeNbHbIE U KOHTPOJIbHBIE paboThl, bocosa JIJI.
Hauana nporpammupoBanus Ha s3eike Python, bBocosa JILJI.
Jlekiuu no nporpammupoBanuto, N.I'. Cemakun

3amaunuk-nipakTukym noxa pen. M.I'. Cemakuna

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET






