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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o wuHPOpMAaTHKE HAa YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenpHON MPOTPaMMBI OCHOBHOTO OOIETO 0O0pa30BaHUs, MPEICTABICHHBIX B
OI'OC 00O, a Taxxe enepanpHO paboueil MporpaMMbl BOCTIUTAHUSI.

[Iporpamma no undopmMatrke Aa€T MPEACTaBICHUE O IENIX, 00Iel CTpaTeruu
oOy4eHHsi, BOCIIUTAHUS M Pa3BUTHUsl OOydarolmuxcs CpeAcTBaMU HHPOPMATHUKH Ha
0a30BOM  ypOBHE, YCTaHABIMBAET 00s3aTelIbHOE TMPEAMETHOE  COJIEp’KaHUE,
MpeyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 10 pa3jiesiaM u TeMaM.

[IporpamMma mo uH(pOpMAaTHKE OMpenenseT KOJIMUYECTBEHHBIE W KaueCTBEHHBIC
XapaKTEPUCTUKU YUEOHOT0 MaTepuasia Jijisi KaXI0ro roja U3y4eHus, B TOM YHCIIe s
COJIEPKaTEIbHOIO HAIIOJHEHUS Pa3HOT0 BUJA KOHTPOJIS (IPOMEXKYTOUHOM aTTeCTalluu
00y4aromuxcs, BCEPOCCUUCKUX TMPOBEPOUYHBIX PaOOT, TOCYAapCTBEHHOW HTOTOBOM
aTTECTAIlUHN ).

[IporpamMma mo wHQOpPMATHKE SBISETCS OCHOBOW JUIS COCTABIICHUS aBTOPCKHX
y4€OHBIX MMPOTrpaMM, TEMATHYECKOTO TUIAHUPOBAHUS KypCa yUUTEIIEM.

HensMu m3yueHuss nHGOPMATUKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
SBIISTIOTCS:

dopMupoBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUs HAyKW HHPOPMATHUKH, JOCTHIKEHUSM HAYYHO-TEXHUUYECKOTO
nporpecca M OOIIECTBEHHOM NPaKTHKH, 3a CU€T pa3BUTUS MPEACTABICHUH 00
UHpOpMallMU Kak O Ba)KHEWIIEM CTPATErHuYecKOM pecypce pa3BUTHS JIMYHOCTH,
rocyiapcTBa, oOIIecTBa, TMOHMMAaHUA POJUM  WHGOPMAIMOHHBIX  IMPOIIECCOB,
MH(GOPMALIMOHHBIX PECYPCOB M HHPOPMAIIMOHHBIX TEXHOJIOTHIA B YCIOBHIX IIU(PPOBOI
TpaHchOopMaIMK MHOTHX cep KU3HU COBPEMEHHOTO 00IIECTBA;

o0OecrieyeHne YCJIOBHM, CHOCOOCTBYIOLIMX PAa3BUTHIO  aJTOPUTMHUYECKOTO
MBIIUICHAST KaK HEOOXOAMMOTO YCIOBHS TMPO(EeCcCHOHAIBHON NeATEIhbHOCTH B
COBpEMEHHOM HWH(POPMAITMOHHOM  OOIIECTBE, MPEINOJArarIiero CrnocoOHOCTh
oOyuaromierocss pa3z0uBaTh CIOXKHBIE 3aJaud Ha Oojiee MpPOCThie MOJ3adauH,
CpaBHUBATh HOBBIC 33/1aud C 3ajJa4aMy, PEHICHHBIMU paHee, OMPENSsATh Iaru s
JOCTHKEHMSI pe3yJIbTaTa U TaK Jajee;

dbopMupoBaHHe ¥ Ppa3BUTHE KOMIETEHIUM oOOydaromuxcs B 00JIacTH
UCTIONb30BaHUST WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, B TOM YHCIIE
3HaHWW, YMEHHM ¢ HaBBIKOB paboThl ¢ wuHpoOpMalueil, NporpaMMHUpPOBaHUS,
KOMMYHHMKAIlMM B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBUAX OOecreueHus
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaromerocs;

BOCITUTAHUE OTBETCTBEHHOTO M M30MPATEIbHOIO OTHOIICHUSI K MHMOpMAIUU C
y4€TOM TPABOBBIX M OSTUYECKUX AaCIEKTOB €€ pacnpoCTpaHEeHHs, CTPEeMJICHUS K
MPOJOKEHUIO 00pa3oBaHusi B  00JacTM MH(MOPMALMOHHBIX TEXHOJOTHH U



CO3UJATEIbHON  JEATENIBHOCTH C TPUMEHEHHEM CpeICTB  HH(OPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUH OTPAXKAET:

CYIIHOCTb ~ MH(POPMATUKM  KaK  HAy4YHOM  JUCIHMIUIMHBL,  U3y4Yarollen
3aKOHOMEPHOCTH MPOTEKAHHWS W BO3MOYKHOCTH aBTOMAaTH3alMM HH()OPMALMOHHBIX
IIPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHBIE ~ OOJacT  MpUMEHEHUS  HUHDOPMATHUKH,  TPEXKAE  BCETO
MH(POPMAILIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLIMANIBHYIO ChEPY;

MEXIUCUUIUIMHAPHBIA ~ Xapakrep  MHPOpMAaTUKM U UHGPOPMALMOHHOMN
JESITEIbHOCTH.

N3yuenne nHGOpPMATHKN OKa3bIBAET CYIIECTBEHHOE BIUSHUE HA (POPMUPOBAHUE
MHUPOBO33pEHUsI O0YYaIOIIErocsl, €ro >KMU3HEHHYIO MO3MUIUIO, 3aKJIaJbIBAET OCHOBBI
NOHMMaHUsl TPUHIUIOB (PYHKIIMOHUPOBAHUSA M HCHOJIb30BaHUS WH(OPMALMOHHBIX
TEXHOJIOTMH KaKk HEOOXOAMMOI0 MHCTPYMEHTA NMPAKTUYECKH JTHOO0N NEATENbHOCTH U
OIHOTO M3 HauboJiee 3HAYUMBIX TEXHOJOTMYECKUX JOCTUKEHUU COBPEMEHHOMN
IUBUJIN3AMU. MHOTHE MpeIMETHBIE 3HAHHS M CIIOCOOBI JESTEIBHOCTH, OCBOCHHBIC
00y4JaromUMUCs MPU U3yUYeHUU MH(POPMATHUKH, HAXOAT MPUMEHEHHE KaK B pamKax
o0pa30BaTeNbHOrO Mpolecca NPy U3YUYEHUH JAPYTuX NPeIMETHBIX o0nacTei, Tak U B
UHBIX XU3HEHHBIX CUTYallUAX, CTAHOBSITCA 3HAYMMBIMU JUIs1 (POPMUPOBAHUS KayeCTB
JUYHOCTH, TO €CTh OpPHUEHTHUPOBAaHBI Ha (OPMUPOBAHHWE METAMpPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB O0yUEHHUS.

OcHoBHbIe 3amaun yuyeOHoro mnpeamera «MHbopmaruka» — chopmupoBath y
00yJaroIMXCs:

NOHMMaHUE TPUHIUIOB yCTpoWcTBa M (YHKIMOHUPOBAHHS  OOBEKTOB
U(ppPOBOTO OKPYKEHUS, TPEACTaBICHUS OO0 HCTOPHUM W TEHIACHIUSAX DPa3BUTHS
uH(pOopMaTHKU nieprojia HudpoBoi TpaHchopMalii COBPEMEHHOTO 00111eCTBa;

3HAaHHA, YMEHHUS UM HaBBIKM TPaMOTHOM MOCTAaHOBKHM 3a/lay, BO3HUKAIOIIUX B
MPAKTUYECKON NEATENbHOCTH, JUIS UX PELIEHUS C NOMOIIbI0 HH()OPMAILIMOHHBIX
TEXHOJIOTHA, yMEHHSI ¥ HABBIKU (POPMATM30BAHHOTO OMMCAHUS TIOCTABIICHHBIX 3a/1a4;

0a3oBble 3HaHUS 00 HWHPOPMAIMOHHOM MOJCIMPOBAHUU, B TOM YHUCIE O
MaTEMaTUYECKOM MOJICJIMPOBAHUY;

3HaHHE OCHOBHBIX aITOPUTMUUYECKUX CTPYKTYpP U YMEHHUE MIPUMEHSTh 3TU 3HAHUS
IUIS IOCTPOCHHUS aJITOPUTMOB PEUICHHS 33/1a4 0 UX MaTEMaTHUYECKUM MOJEIISIM;

YMEHHsI W HaBBIKA COCTaBJCHHSI MPOCTBIX MPOTPaMM TIO TIOCTPOSHHOMY
QJITOPUTMY Ha OJTHOM U3 SI3bIKOB IPOrPaMMHPOBAHUS BBICOKOTO YPOBHS;

YMEHHS ¥ HaBBIKU 3()()EKTUBHOTO MCIOIB30BAaHUSI OCHOBHBIX THUIOB MPUKJIAIHBIX
nporpaMM (TpUJIOKEHHUI) 0OIero HazHaueHUs W WHGOPMAIMOHHBIX CUCTEM JIJIs
pelleHrss C WX MOMOUIbI0 MPAKTUYECKUX 3a]ady, BiaJeHUE Oa30BBIMH HOpMaMu
MH(POPMALIMOHHOM 3TUKH U NIpaBa, OCHOBaMHU MH(OPMALIMOHHOMN 0€3011aCHOCTH;



YMEHHE TPaMOTHO HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHHUS MPAKTUYECKUX
3aJlad ¢ TIOMOIIBbI WH(POPMAIMOHHBIX TEXHOJOTHH, TPUMEHATHh TOJYYCHHBIC
PE3yIbTaThl B MPAKTUUECKON JAESTEIHHOCTH.

Henmu u 3amauum u3ydyeHuss WMHPOPMATUKM HA YPOBHE OCHOBHOIO OOUIETO
00pa3oBaHUsl ONPEACNIAIOT CTPYKTYPY OCHOBHOTO COJIEpXaHUsl y4eOHOro IMpeameTa B
BU/JIE CIICAYIONINX YETHIPEX TEMATHUECKUX Pa3JIEIOB:

1udpoBas rpaMOTHOCTH;

TEOPETUYECKUE OCHOBBI MH(POPMATHUKH;

ITOPUTMBI U TPOrPAMMHUPOBAHME;

UH(OPMAITMOHHBIE TEXHOJIOTHUH.

Ha n3yuenue nndopmatuku Ha 6a30BoM ypoBHe otBoauTcs 102 yaca: B 7 kiacce
— 34 ygaca (1 gac B Hemento), B 8 kinacce — 34 yaca (1 gac B Henmento), B 9 kimacce — 34
yaca (1 gac B Hezemo).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Hu¢poBas rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00pPa00TKHU JAHHBIX

Kommbrotep — yHHBEpCcallbHOE BBIYUCIHMTEIBHOE YCTPOMCTBO, paboTaroiiee o
nporpaMMme. THIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI, CYTIEPKOMITBIOTEPBI. MOOMIIbHBIE YCTPOKCTBA.

OcCHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa M UX Ha3zHauyeHue. [Iporeccop.
OnepaTuBHas 1 JOJTOBPEMEHHAS MaMATh. Y CTPOMCTBA BBOJA U BbIBOAA. CEHCOPHBIN
BBOJ, JaTYMKU MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKON ayTEeHTU(UKALIUH.

Hcropust pa3BUTHS KOMIBIOTEPOB M MporpamMMmHoro obdecrneyeHus. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIe TEeHJEHIUU pa3BUTHS KOMITBIOTEPOB.
CynepkoMIbIOTEPHI.

[TapannenbHblE BEIYUCICHUSI.

[lepconanbubiii kommbroTep. [lpolieccop M €ro xapakTepUCTHKH (TaKTOBas
4acToTa, pa3psaHocTh). OnepaTuBHas mamsTh. JloaroBpemMeHHas maMmsTh. Y CTpOHCTBa
BBOJa M BbIBOAA. OOBEM XpaHUMBIX [AHHBIX (ONEpaTHBHAS MaMATh KOMIIBIOTEpA,
KECTKUM M TBEPAOTEIBHBIM JHWCK, IMOCTOSIHHAS MaMsiTh CMapTPoHA) M CKOPOCThH
JOCTyMa JJi Pa3JIMYHbIX BUJIOB HOCUTEIIEH.

Texnuka 6€30MacHOCTU U TIpaBuiia pabOThl Ha KOMITBIOTEPE.

IIporpammbl 4 J1aHHBbIE

[IporpammHoe  oOecrieueHue  KommbioTepa. [IpuknagHoe  mporpaMMHoOe
obecneuenue. CucteMHoe mporpaMMHoe obecrieueHre. CUcTeMbl IPOrpaMMHUPOBaHUSI.
[IpaBoBass oxpaHa mporpaMM U JaHHBIX. becrjaTHbIE M YCIOBHO-OECIJIaTHBIC
nporpammbl. CBOOOAHOE MPOrpaMMHOE OOeCrieYeHHE.

Qaitnel 1 nanku (katanoru). [lpuHIUOBI TOCTpoeHUs (ailIOBBIX CHUCTEM.
[Tonnoe ums daiina (manku). [IyTs k ¢aitny (manke). Pabora ¢ daitnamu u katagoraMmu
CpPEeICTBaMHM OIEPALMOHHOW CHUCTEMBI: CO3JAaHHME, KOIHPOBAHUE, INEPEMEILCHHUE,
MepeuMeHOBaHNe U yaaneHue (haiaoB u namnok (katansoros). Tumsl daitnoB. CBoiicTBa
daiinoB. XapakTepHble pa3Mmepbl (GaloB pa3IMYHBIX TUIOB (CTpaHUIIA TEKCTa,
ANIEKTPOHHAsT KHWra, (ororpadus, 3anuch MNECHU, BUICOKIUI, MOJHOMETPaKHBIN
bunpM). ApxuBarusi ITaHHBIX. Vcronb3oBaHWE MPOrpaMM-apXuBaTOpoB. DailinoBbIi
menemxep. [Touck daitioB cpenrcTBamu oreparmoOHHON CHCTEMEI.

KommbroTepHsle BUPYChI U APYTHE BPEIOHOCHBIE MporpaMmel. [Iporpammsl s
3aIIUThI OT BUPYCOB.

KomnblorepHble ceTu

O0benuaeHre KOMIBIOTEpOB B ceTh. Ceth MHTEpHET. BeO-cTpanmiia, BeO-cailr.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucrembl. [louck



uHbOpMallMM MO KJIIOYEBBIM CJIOBaM U 10 u300paxkeHuto. JlocToBepHOCTH
uH(popMaluu, noayyeHHo! u3 NuTepHera.

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKALIUN.

CereBoii 3THKET, 0a30Bble HOPMbI HH(POPMAIITMOHHOM ATUKU U TpaBa Ipu padboTe
B UnTepHete. CTparerun 6e3onacHoro noseaeHus B MiHTepHere.

Teoperuyeckne 0CHOBbI HHPOPMATHKHU

Nudpopmanus u uHGopManMOHHbIE NPOLECCHI

Nudopmanus — 0JHO U3 OCHOBHBIX MOHATUIA COBPEMEHHOMN HAYKH.

Nudopmanus kak cBeleHUs, MpeJHA3HAYCHHBIE ISl BOCIPUATHS YEIOBEKOM, U
uHpOpMaIus Kak JaHHbIE, KOTOpPble MOTYT ObITb 00paOOTaHbl aBTOMATHU3UPOBAHHOM
CHUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTh ONMMCAHUS HENPEPBIBHBIX OOBEKTOB M
IIPOLIECCOB C MOMOIIBIO TUCKPETHBIX TaHHBIX.

NHpopmalinoHHble TPOLECChl — MPOLECCHl, CBA3aHHBIE C XPaHEHHEM,
peoOpa3oBaHUEM U NIepeaaveii JTaHHBIX.

IIpeacrasiaenue nagpopmanumn

CumBou. Andasut. MoutHocts andasuta. PazHo0Opasue sA3bIKOB U an(aBUTOB.
EctectBennble u (¢opMaibHble S3bIKM. AJ(GaBUT TEKCTOB Ha PYCCKOM SI3bIKE.
JBonunbiii  andaBut. KoinuecTBO BCEBO3MOMXHBIX CJIOB (KOJOBBIX KOMOWHAIIHI)
(pUKCHpPOBAaHHOM JUITMHBI B IBOMYHOM andasute. [IpeoOpazoBanue moboro anpaBura K
ABoMYHOMY. KoJMyecTBO paziuyHbIX CJIOB (MKCHPOBAHHOM IJWHBI B ajigaBuTe
OIPEICIIEHHON MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OJTHOTO ai(aBUTa C OMOILBIO KOJIOBBIX CJIOB B APYTOM
angasute, KogoBas TabIUIA, TEKOAUPOBAHNE.

JIBonunsiii kon. IlpeacrtaBieHue [aHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOUYHOM ajihaBuUTE.

Nudopmarmonsbeiii 005EM JaHHBIX. BUT — MHHUMAIbHAS €IMHHUIIA KOJIUYCCTBA
uH(pOpMaIUu — NBOWYHBIN paspsan. Enuauiel usmMepenuss HHPOPMaIuoOHHOTO 00BEMa
JMaHHBIX. buT, 0aiT, KUI00ANUT, MeradalT, ruradamT.

CkopocTh niepeiauu JaHHbIX. EMUHUIBI CKOPOCTH NIEpeiauu JaHHbIX.

Konmnposanne tekctoB. PaBHoMepHbIN koA. HepaBHomepnsiid kon. Kommposka
ASCII. Bocemubutasie komupoBku. Ilomstue o kommpoBkax UNICODE.
JlexoMpoBaHue COOOIICHUN C KCIOJIb30BAHHEM PaBHOMEPHOTO M HEPABHOMEPHOTO
kozaa. IHpopMalMoHHbII 00BEM TEKCTA.

Hckaxxenne nHpopMaliuy rnpu neperaye.

OOmiee mpencraBieHUE O MUPPOBOM NPEACTABICHUUA AayAHOBU3YaJbHBIX U
IPYTUX HENPEPBIBHBIX TAHHBIX.

Koaunposanue nsera. L[BeroBsie mogenu. Moaens RGB. I'my6una xonupoBanus.
[Tanurpa.



PactpoBoe u BekTOpHOE mpencTaBieHne u300paxeHuid. Ilukcens. OueHka
nH(GOPMAIMOHHOTO 00BEMA rpadUUeCcKUX JAHHBIX IS PACTPOBOTO U300paKEeHUSI.

KogupoBanue 3Byka. PaspsgHocts M yactora 3anucd. KonnuecTBO KaHajioB
3aIUCH.

OueHka KOJIMYECTBEHHBIX [MAPaMETPOB, CBS3aHHBIX C IMPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (ailsioB.

HNupopmanuoHHbIe TEXHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TekcToBblE JOKYMEHTBI U UX CTPYKTYpHBIC 3JIEMEHTHI (CTpaHHIla, ab3all, CTPOoKa,
CJIOBO, CUMBO).

TekcToBbIl mpoueccop — HHCTPYMEHT CO3/IaHUsA, PEAAKTUPOBAHUS U
dbopmatupoBanusi TekcToB. IIpaBuina Habopa Tekcta. PegakTupoBaHue TeKCTA.
CpoiictBa cumBosioB. Ipudr. Tuner mpudrtoB (pyOsieHble, C 3aceUKaMu,
MoHomupuHHbIe). [lomyxupHoe u KypcuBHOe HauepTanue. CBoicTBa a03alleB:
IpaHMLIbl, a03alHbBI OTCTYIl, WMHTEpBajl, BbIpaBHHMBaHUE. llapameTpbl CTpaHUIIBI.
CruneBoe popMaTHpOBaHUE.

CtpykTypupoBaHue HMHPOpPMAlUM C [OMOIIBIO CIOUCKOB W  TaOJuL.
MHuoroypoBHeBble ciicku. [[oO0aBneHne Tabiui B TEKCTOBbIE JOKYMEHTHI.

BceraBka un3o0paxxeHudl B TEKCTOBBIE JAOKYMEHTHI. OOTekaHue H300paxeHui
TEKCTOM. BKJIIOYEeHHME B TEKCTOBBIM JOKYMEHT auarpamm, Gopmys, HyMepauuu
CTPAHMII, KOJIOHTUTYJIOB, CCHUIIOK U JIPYTUX 3JIEMEHTOB.

IIpoBepka mpaBonucanus. PaccraHoBka mepeHOCOB. 1'0JI0COBOM BBOJA TEKCTA.
Onrtuueckoe pacno3HaBaHue TekcTa. KommbroTepHblii mepeBon. Hcmonb3oBaHue
cepBucoB MuTepHeTa 11t 00pabOTKH TEKCTA.

Komnbrorepuasi rpagpuka

3HaKOMCTBO ¢  TrpaduueckumMu  pegakropamu. PacTpoBbie  pPUCYHKH.
Hcnonp3oBanue rpaguuecKux MPUMHUTHUBOB.

Omneparuu pegakTupoBaHusi rpadudecKux OOBEKTOB, B TOM HHCIIC UGPOBBIX
doTorpadguii: u3MeHeHwe pasmepa, oOpe3ka, MOBOPOT, OTpakeHHe, paboTa cC
oOnacTsiMu (BbleJIEHUE, KOMUPOBAHKE, 3aJIMBKA I[BETOM), KOPPEKIUA LIBETA, IPKOCTU
U KOHTPACTHOCTH.

Bexkropnas rpaduka. Co3gaHwe BEKTOPHBIX PUCYHKOB  BCTPOCHHBIMU
CpeICcTBaMM TEKCTOBOTO IpOIEccCOopa WIA APYrMX HOporpamm (IPUIOKEHUN).
JloOaBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBHI.

MyJabTUMeEAMHHBIC NIPEe3eHTALMH

[ToaroToBka MynbTUMENUUHBIX Tpe3eHTanuid. Cmaiin. JloOaBneHne Ha craifg
TeKCTa 1 n300pakeHnii. PaboTa ¢ HECKOJIBKUMU ClIaiTaMH.

JloGaBieHue Ha cliaif]] ayJMOBU3YaJbHBIX TaHHBIX. AHUMAaNUA. [ UepcchuIKy.

8 KUIIACC



Teopernueckne 0CHOBbI HHPOPMATHKHU

CucreMbl CUHCIEHHS

Hemno3uiinonHupie U MO3UMIMOHHBIC CUCTEMBbI cunciieHus. Adasutr. OCHOBaHUE.
PazBépuytas ¢opma 3ammcu uymcma. IlepeBog B IECATUYHYIO CHUCTEMY YHCEN,
3alMCaHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cunuciaeHHUs.

JIBonuHas cucrema cuncienus. [lepeBos nensix uncen B npeaenax ot 0 qo 1024
B JIBOMYHYIO CHUCTEMY CcuHcCiieHus. BocbMepuuHasi cuctema cuucieHus. llepeBon
Yucesl U3 BOCBMEPUYHOW CUCTEMBbI B JBOMYHYIO U JICCATUYHYIO CUCTEMBI U OOpaTHO.
[IlectHanaTepuyHas cucrteMa cuuciieHus. [lepeBon uucen U3 miecTHAALATEPUUHOU
CHUCTEMBI B JIBOMYHYIO, BOCBMEPHUUYHYIO U JICCITUYHYIO CHCTEMBI U 0OpaTHO.

ApudmeTnueckue orneparuy B TBOUYHON CHUCTEME CUHCIICHUS.

JIeMeHThl MATEMATHYECKOM JIOTUKH

Jlornueckue BBICKA3bIBAHUSL. Jlormyeckne  3HAUYCHUSI  BBICKA3bIBAHUI.
DOneMEeHTapHble U COCTaBHBIC BbICKa3biBaHUA. Jlornueckue omeparuu:  «u»
(KOHBIOHKIIMS, JIOTHYECKOE€ YMHOXKCHHE), «UIW»  (AU3BIOHKIMSA, JOTHYECKOe
CIIOKEHHE), «He» (Jormueckoe oTpuranue). [IpHuopuTeT ITOTMYEeCKUX OIepaIHii.
OnpeneneHue UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIW W3BECTHBI 3HAUYCHUS
WCTUHHOCTH BXOJSIIUMX B HEro DJJEMEHTAPHBIX BbICKa3biBaHUU. Jloruueckue
BeIpakeHus. [lpaBuna 3amucu noruueckux BelpaxkeHui. [locTtpoenue TabmmIY
UCTUHHOCTHU JIOTUYECKUX BBIPAKCHUM.

Jlormyeckue 37eMEeHThI. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI H IPOTPAMMHMPOBaHHE

HNcnosHuTe M U AJATOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMU

ITonsitue anroput™ma. McnoJHUTENW aaroOpuTMOB. AJTOPUTM KAk IUJIaH
YIIPaBJICHUS UCTIOJTHUTENIEM.

CaoiictBa anroputma. CriocoObl 3amucu anropurMa (CIOBECHBIM, B BHUIE OJIOK-
CXEMBI, TPOrpamMma).

AnropurMudeckue KOHCTpyKIMH. KoHCTpykius «ciemoBanuey. JIMHEHHbIN
anroput™. OTrpaHUYEHHOCTh JIMHEHHBIX aIrTOPUTMOB: HEBO3MOKHOCTh IIPEAYCMOTPETh
3aBHCHUMOCTD ITOCJIEIOBATSIBHOCTH BBITIOJHAEMBIX IEHCTBUM OT UCXOOHBIX JAHHBIX.

KoHCTpykius «BeTBIEHUE»: TOJIHAas W HemoJiHas (opMbl. BeimonHenue u
HEBBINIOJHEHUE YCJIOBUS (MCTUHHOCTh U JIOKHOCTH BBICKa3biBaHusl). IIpocTeie u
COCTaBHBIE YCIIOBHSI.

KoHCTpyKIusi «MOBTOpPEHUS»: LMKIBI C 33JaHHBIM YHUCIOM TOBTOPEHUH, C
YCJIOBUEM BBIMOJHEHHUS, C IEPEMEHHOM IIUKIIA.

Pazpabotka 111 (QopMarbHOTO UCIOIHUTENS alrOpUTMa, MPHUBOASIIETO K
TpeOyeMoMy pe3yJibTaTy TIpd KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX AJITOPUTMOB C UCIIOJIb30BAaHUEM IIMKJIOB W BETBJICHUU JJIsl yIpaBICHUSA



(GopManbHBIMU HUCHOTHUTENSAMU, TakuMu Kak PoOot, Yepenamka, YepTéxHUK.
BrllonHeHne aiaropuTMOB BpYYHYHO W Ha KoMIibloTepe. CHHTaKCHYECKUE U
joruveckue omuoku. OTKas3bl.

S3BIK IpOorpaMMHUpPOBaAHUSA

SA3bik nporpammupoBanus (Python, C++, Ilackanes, Java, C#, IllkonbHbIii
Anroputmudeckuii 3bIK).

Cucrema mnporpaMMHUpOBAHUS: PEAAKTOP TEKCTa MPOrpaMM, TPaHCIATOP,
OTJIAJUHK.

IlepemenHas: Tum, uMs, 3HadeHWe. Llenple, BEIECTBEHHBIE U CHMBOJIBHBIE
IIEPEMEHHBIE.

Onepatop mnpucBauBaHus. ApUPMETUYECKHE BBIPAXKEHUS U MOPSAOK HUX
BbIuMcieHus. Onepanuu ¢ UEIbIMA YUCIAMU: LEJOYUCICHHOE JEJIIEHUE, OCTaTOK OT
JICJICHUS.

BerBnenus. CocraBHble yClIOBUSL (3alMCh JIOTMUECKUX BBIPDAXKEHUH Ha
M3y4aeMOM $3bIKE NpOrpaMMHupoBaHus). HaxoxieHne MUHMMyMa M MakCUMyMa W3
IBYX, TpEX M YEThHIpEX uwMcen. PelleHne KBaJpaTHOTO YpaBHEHUS, HMEIOLIETO
BEILIECTBEHHBIE KOPHH.

Juanorosas OTJIafKa MPOrpaMM: IMOIIArOBOE BBIIOJHEHUE, TPOCMOTpP 3HAYEHUI
BEJIMYMH, OTJIA/I0UYHBIN BBIBOJ, BEIOOP TOUKH OCTAaHOBA.

Hukn ¢ ycnoBueM. Anroput™m EBkiuaa s HaXOXKIAEHUST HauOOJIbIIEro 0OLIEro
JENUTeNsl JBYX HaTypalbHbIX 4Yucesl. Pa30ueHue 3amucu HAaTypaJlbHOIO Yucia B
NO3ULMOHHOM CHCTEME C OCHOBaHMEM, MEHBIIMM WIM paBHbIM 10, Ha OTAENIbHBIE
U PHI.

[k ¢ nepeMeHHON. ANrOpUTMBI MPOBEPKU JIE€IMMOCTH OJHOIO LIEJIOr0 YHCIIa
Ha Jpyroe, IpoBEpKH HATYPaJIbHOTO YKCIIa Ha MPOCTOTY.

O06paboTka CHUMBOJIbHBIX JaHHbIX. CHUMBOJIBHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBoapHast 00paboTka cTpok. [loacu€r 4acToThl MOSBIECHUS CUMBOJA B CTPOKE.
Bcerpoennsie pyHKIuu a5 00pabOTKH CTPOK.

AHaJu3 aJropuTMoB

OrnpeneneHre BO3MOXXHBIX PE3yJbTaTOB pabOThl ajaropuTMa IMpU JTaHHOM
MHOXXECTBE BXOJHBIX JAHHBIX, OMPEACICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MIPUBOJSIINX K JAHHOMY PE3yJbTaTy.

9 KUIIACC

Mu¢ppoBast rpaMOTHOCTH

I'nob6anbHas cetb UHTEpHET U cTpaTerun 0€30MacHOr0 NOBeJACHUS B Hell

I'moGanwHas cets HuTepHet. I[P-agpeca ysznoB. CeTeBoe XpaHEHUE JTaHHBIX.
Metoapl MHANBUAYATFHOTO W KOJUIEKTHBHOTO pa3MENICHHWS HOBOW WH(OpManuu B



WNurepnere. bonpmue nanHble (MHTEPHET-JaHHBIE, B YACTHOCTH JTAHHBIE COLMAIBHBIX
cerein).

[Tonsitne 00 wWHGOPMAMOHHON 0€30MacCHOCTH. YTPO3bl HH(POPMAIMOHHON
Oe3onacHocTH TIpu paboTe B TVIOOAIBHOW CETH W METOJbl IMPOTHUBOJCHCTBUS HM.
[IpaBuna Oe3omacHoi ayTeHTH(PUKALMK. 3amuTa JM4HON uHbopmaru B MHTepHETE.
besomnacubie ctparermm noseneHus B HMutepnere. IlpenymnpexnaeHue BOBIICUEHHS B
JACCTPYKTUBHBIE U KpUMHHAJIbHBIE (POPMBI CETEBOM AKTUBHOCTH (KUOEpOYJUIHHT,
dbumyHr U apyrue GopMmsl).

Pabora B vHPpOPMALIMOHHOM NPOCTPAHCTBE

Buael nedarenbHocT B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHbBIC
CEpBUCHI (MOYTOBas CiIyXk0a, BUIACO-KOH(PEPEHI-CBS3b M JAPYIHE), CIPABOYHbBIC
CITy>KObI (KapThl, paCIUCaHUsI U APYTHUE), MOUCKOBBIE CIIYkKOBbI, CITY>KObI OOHOBJIECHUS
IpOrpaMMHOro oOecredeHust U apyrue ciykObl. CepBUCHI TOCYIaPCTBEHHBIX YCIYT.
OO6naynble XpaHwiumia AaHHbIX. CpencTBa COBMECTHOW pa3pabOTKU JOKYMEHTOB
(onnmaitH-oducer). IlporpammHoe obOecneyeHne Kak BeO-CEpBHUC: OHJIAMHOBBIC
TEKCTOBbIE U I'paUuECKHe PEAaKTOPbl, CPebl pa3padOTKU IPOrpPaMM.

Teoperuyeckne 0CHOBbI HHPOPMATUKH

MoaenupoBaHue KaK MeTO/ MO3HAHUS

Monens. 3amaum, pemaeMble C MOMOIIBI0 MojenupoBaHus. Knaccudukanuum
Mozeneld. MarepuanbHble (HaTypHbIE) U HHPOpMalMOHHbIE MoAenu. HenpepbiBHbIE 1
OUCKpeTHble Mojaenu. Mmvurtanuonnsie Monaenu. HWrposele wmopenu. OneHka
a/IeKBaTHOCTU MOJIEIM MOJICTTUPYEMOMY OOBEKTY U LENSIM MOAETUPOBAHUS.

Tabnuunsie mogenu. Tabnuila Kak NpeACTaBICHUE OTHOIICHHUS.

ba3el nmanHbIX. OTOOp B TaOnMIlEe CTPOK, YJIOBJIETBOPSIOIMIMX 3aJaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pebpo, nyTs. OpUEHTHUPOBaHHbIE U HEOPUEHTUPOBAHHBIE
rpadsl. [limna (Bec) pedpa. BecoBas maTpuia rpada. [limHa myTu Mexay BepIInHAMU
rpada. Ilouck onmtumansHOro TyTH B Tpade. HauanpHas BepmmHa (MCTOYHHK) U
KOHEYHasi BepllrHA (CTOK) B OPUEHTHPOBAHHOM rpade. BrluucieHue kojauyecTBa
NyTel B HAMPaBJIEHHOM allMKIMYECKOM Tpade.

HepeBo. Kopens, BepmuHa (y3en), JUcT, pedpo (ayra) nepesa. Beicota nepesa.
[Tognepeso. [lpumepsl ucnonb3oBanus AepeBbeB. [lepebop BapuaHTOB C TMOMOIIBIO
JepeBa.

[TonsiTne MaremMaTUYEeCKOM MOJAENHW. 3aJadyd, pelaeMble C  OMOIIbIO
MaTEMaTUYECKOro (KOMITBIOTEPHOr0) MoJAenupoBaHud. OTInyue MaTeMaTUYecKOn
MOJIETIH OT HATYPHOM MOJIEH U OT CIOBECHOTO (JUTEPAaTypHOT0) OMHUCAHUSA O0BEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHUSA: ITOCTAHOBKA 3aJa4yM, ITOCTPOEHUE
MaTeMaTUYeCKOM MOJENH, MpOrpaMMHas peaau3alus, TECTUPOBAHUE, NPOBEJICHUE
KOMITBIOTEPHOIO 3KCIIEPUMEHTA, AHAJIN3 €r0 Pe3yJIbTATOB, YTOYHEHNE MOJIEIH.



AJITOPUTMBI H IPOTPAMMHMPOBaHHE

Pa3pa0oTka aJiropuTMoOB U IPOTPaMM

Pa3Ouenune 3amaum Ha mnojzanadu. COCTaBIIEHHE AJITOPUTMOB M IPOrpamMMm ¢
UCIIOJIb30BAaHUEM BETBIICHUM, ULHUKIOB W BCIIOMOTaTEIbHBIX AJITOPUTMOB IS
yOpaBJIeHUs] HCHOJHUTENeM PoOOT wiM JIpyruMHM HCIOIHUTENSIMH, TAaKUMU Kak
Uepenamika, YepTEKHUK U JPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OpHOMEpHBIE MaccuBbl. CocTaBleHUE U
OTJIaJIKa TPOrPaMM, PEATU3YIOIIUX TUIIOBBIE aJTOPUTMBbI OOpPaOOTKH OJHOMEPHBIX
YUCJIOBBIX MACCHBOB, Ha OJHOM U3 $3bIKOB mporpammupoBanus (Python, C++,
[Tackane, Java, C#, IlIkonbHBIM AJNTOPUTMHYECKUN SI3BIK): 3allOJHEHHUE YHCIOBOTO
MaccuBa CIIy4yalHbIMU YHCJIaMHU, B COOTBETCTBUHM ¢ (GOpMyJION WM TyTEM BBOJAA
Yyucesl, HAaXOXKJACHUE CYMMBI JJIEMEHTOB MAacCHUBa, JUHEWHBIA TIOMCK 3aJlaHHOTO
3HAYEHUsI B MACCHUBE, MOJCYET AJIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOMINX 33JaHHOMY
YCJIOBHUIO, HAaXOXJIECHHE MHUHHUMAIbHOTO (MAaKCHUMaJlbHOTO) »JJEMEHTAa MAacCCHBa.
CopTtHpoBka Maccusa.

OO6paboTka TMOTOKA JaHHBIX: BBIYUCJICHUE KOJHMYECTBA, CYMMBbI, CPEIHETO
apu(METUYECKOr0, MHUHUMAJIBHOTO U MAKCUMJIbHOTO 3HAYCHUS DJIEMEHTOB
MOCJIEI0BATEIBbHOCTH, YIOBJIETBOPAIOIINX 38JAHHOMY YCJIOBHIO.

Yupasienue

Vrpasnenue. Curnan. OOpaTtHasi cBs3b. [lonmyueHue curnaioB OoT UU(POBBIX
JATYUKOB (KacaHUs, pacCTOSIHUS, CBETa, 3ByKa U Apyroro). [Ipumepsl HCoOab30BaHUS
NpUHIMIA OOpaTHOM CBSI3M B CHCTEMax YMPAaBJICHUS TEXHUYECKUMH YCTPOMCTBAMU C
MOMOIIBIO IATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[Ipumepsl poOOTHU3UPOBAHHBIX CHUCTEM (CHUCTEMa YIpaBJICHUS JBIKEHUEM B
TPAHCIIOPTHOM CHCTEMe, CBapo4Has JIMHUS aBTO3aBOJia, ABTOMAaTHU3MPOBAHHOE
yIpaBjeHHUE OTOIJICHHEM JIOMa, aBTOHOMHAs CHCTEMa YIIPaBJICHUsS TPAHCIOPTHHIM
CPEACTBOM U JAPYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHU

JJIeKTPOHHBIE TA0JIUIIbI

[TonsaTtre 00 2MEKTPOHHBIX Tabiuiax. TUMbl JaHHBIX B SYEUKaxX AJIECKTPOHHOMN
tTabmuubl. PegaktupoBanue u popmatupoBanue tadnuil. BeTpoeHHble QpyHKIMU Ais
MOMCKa MaKCUMyMa, MUHIMYMa, CyMMBI U cpeaHero apudmerndeckoro. CopTUpOBKa
JAHHBIX B BbIIEJIEHHOM auana3oHe. [loctpoenue nuarpamm (rucrorpamma, Kpyronas
auarpamMma, TouedHas Auarpamma). Beioop Tvma quarpaMmel.

[IpeoOpazoBanue ¢opmyn npu kKonupoBaHuu. OTHOCHUTENbHAsI, aOCOJMIOTHAS U
CMelIaHHas aJpecarus.

VYcaoBHBIE BBIYMCICHHS B 3JEKTPOHHBIX Tabmuiax. CyMMHUpPOBaHHE W TOACUYET
3HAYCHHM, OTBEYAIONIMX 3aJaHHOMY YycioBuio. (O0paboTka OoiblmuXx HaOOpPOB
JTaHHBIX. YuCIeHHOE MOJIEIMPOBAHUE B AJIEKTPOHHBIX Ta0IUIIaX.



NudopMmanuoHHbIe TEXHOJOTMH B COBPEMEHHOM 001IeCTBe
Ponb nHOpPMALIMOHHBIX TEXHOJOTUN B Pa3BUTHH SKOHOMHKH MHpA, CTPAHBI,
peruona. OTKpBITbIE 00pa30BaTeIbHBIC PECYPCHI.
[Ipodeccun, cBazanHbie ¢ UHOOPMATHKON U WHOOPMAIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-1M3aliHEep, MPOTPAMMUCT, Pa3pabOTUYMK MOOMIbHBIX PUIIOKEHHH, TECTUPOBIIHK,
APXUTEKTOP NPOrpPaAMMHOrO OOECIEYEHUs, CHEUUATUCT IO aHalu3y JaHHBIX,
CUCTEMHBIN aIMUHHUCTPATOP.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHsSA IIPOTPAMMBLI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne wuHGOpMATHKKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
HaIlpaBJICHO HA JOCTHKEHUE OOYYArONIMMUCS JUYHOCTHBIX, METANpPEIMETHBIX U
MIPEAMETHBIX PE3yJIbTaTOB OCBOCHHSI COJIEPIKAHMSI YIEOHOTO MpeaMeETa.
JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJIbTaThl HMEIOT HANPABICHHOCTh HA pEIICHUE 3a/1ady
BOCIIUTAHUS, PAa3BUTHS U COIMAIM3AIMU OOYYAIOIIMXCS CpEeACTBAMHU y4eOHOTo
npeaMera.

B pesynbrare wusyueHuss UHPOPMATUKM HAa YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi y oOyuaromierocsi OyayT CGhOPMHPOBAHBI CIEAYIONINE JUYHOCTHBIE
pE3yJIbTATHI B YACTHU:

1) maTpMOTHYECKOr0 BOCTIMTAHUSA:

IIECHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAay4yHOMY HAacJeAuIo, MOHMMaHWE 3HAaYeHUs HHAOPMATHKU KaK HAYKH B JKU3HU
COBPEMEHHOr0 00I1ecTBa, BIAJCHUE JOCTOBEpPHOM HHGPOpMAIMEH O TMepeoBbIX
MUPOBBIX M  OTEYECTBEHHBIX JIOCTHKEHHUSX B oOsactu WHOOPMATUKA U
MH(QOPMAITMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAHUIX O
undpoBoil TpaHchopMaK COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpHUEHTalMs Ha MOpAaJbHbIE LIEHHOCTH U HOPMBI B CUTYallUsIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M MOCTYIIKH, a TaKXKE MOBEIACHUE U
MOCTYNKHU JIPYTUX JIOJEd C TO3UIIMH HPABCTBEHHBIX W MPABOBBIX HOPM C YUETOM
OCO3HAHMUSI TIOCJIEICTBUHN MOCTYKOB, aKTUBHOE HEMPUATHE aCOIUATIbHBIX MOCTYIKOB,
B TOM uucie B MIHTepHere;

3) rpaskaIaHCKOro BOCIIUTAHUSA:

NpeACTaBI€HUE O COIMAJIbHBIX HOpPMaxX ¢ TMpaBWIaX MEXKJIMYHOCTHBIX
OTHONIICHUH B KOJIJIEKTHBE, B TOM YHCJIE B COIIMAJBbHBIX COOOIEecTBax, cOOIOICHUE
npaBusl 6€30MaCHOCTH, B TOM YHCJIe HABBIKOB 0€30MacHOTO MOBEJEHUSI B UHTEPHET-
cpene, TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOM JESATEILHOCTH TIPH BBIOJHESHUH
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, CO3JaHUH Y4YEOHBIX IMPOEKTOB, CTPEMJICHHE K
B3aMMOITIOHMMAHHUIO U B3aMMOTIOMOINM B TIpOIleCCe ATOM Y4ueOHOM JIesTeNbHOCTH,
TOTOBHOCTh OIIEHHMBAaTh CBOE MOBEACHUE U MOCTYINKH CBOMX TOBAPHUILECH C TMO3UILIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

4) HeHHOCTe HAYYHOT 0 MIO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUYCCKUX TMPEACTABICHU 00 uHOOpMaImy,
UH(OPMAIIMOHHBIX MpoIeccax U MHGOPMAIIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKd U  OOIIECTBEHHOW TMPAKTUKU U
COCTABJISIIONTMX 0A30BYIO0 OCHOBY JIJIsi TOHMMAHUS CYIITHOCTH HAYYHOW KapTHHBI MUPA;



WHTEepEC K OOyYCHHIO W TO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K caMOOOPa30BaHNIO, OCO3HAHHOMY BHIOOpPY HAIIPaBICHHOCTH U YPOBHS
0o0yueHUs B JaibHEHIIEM;

OBJIAJICHUE OCHOBHBIMH  HAaBbIKAMH  HCCIIEJOBATEIbCKON  JIESITENIBHOCTH,
YCTAaHOBKAa Ha OCMBICJIICHHE OIbITa, HAOJIOJCHHUM, TMOCTYIKOB M CTpEMJICHUE
COBEpIICHCTBOBATh MYTH JOCTHKCHHUS HHIUBUAYaIbHOTO U  KOJIJIEKTUBHOTO
OJ1aromnoTy4ns;

c(hOpMUPOBAHHOCTh HUH(POPMALMOHHON KYJIBTYpPhl, B TOM YHCJI€ HaBBIKOB
CaMOCTOSTENIbHOM palboThl € Y4YEOHBIMH TEKCTaMH, CIPABOYHOWU JIHUTEPATypOH,
pPa3HOOOpa3HBIMU CpPEACTBAMH HMH(DOPMALIMOHHBIX TEXHOJOTUH, a TakXe YMEHHs
CaMOCTOSITENIHO OMPEIENAThH eI CBOETO 00y4YeHHsI, CTaBUTh U (POPMYITHPOBATH IS
ceOst HOBbIE 3a7aud B y4€0e M MO3HABATENbHOUW NIEATEIHHOCTH, Pa3BUBATh MOTHUBHI U
MHTEPECHl CBOEH NMO3HABATEIbHON AESITENBHOCTH;

5) gopmupoBaHus KyJbTYpPhI 310POBbS:

OCO3HaHWE IIEHHOCTH KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO,
YCTaHOBKAa Ha 370pPOBBIA 00pa3 XW3HHM, B TOM 4YHCIE€ U 3a CYET OCBOCHUA U
coOmro/ieHns TpeboBaHUM O€30MacHOM AKCIUTyaTallid CPEeACTB MH(OPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCTIMTAHMS:

WHTEpEeC K TMPaKTUYECKOMY M3ydeHuto Tmpodeccuii u Tpyna B cdepax
podeccuoHaANbHON NEATEIIbHOCTH, CBSA3aHHBIX c UH(OPMATUKOM,
IPOrpaMMHUPOBAHHEM U HH(POPMAIMOHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTUKEHUSIX HAYKH HH(POPMATUKHN U HAYYHO-TEXHUYECKOIO IIPOrpecca;

OCO3HaHHBIN BHIOOP M OCTPOEHUE MHAUBUIyAJIbHON TpaeKTOpun 00pa3oBaHUs U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

7) IKOJIOTrHYeCKOTr0 BOCIIMTAHUSA:

OCO3HaHUE TJIO0ATBPHOTO XapakTepa HKOJIOIMYECKHUX MpodjieM U TmyTed Hux
pelieHus, B TOM 4YHCIE€ C Y4Y4ETOM BO3MOXHOCTEH HH(DOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) aganranum o0y4yaroumerocss K U3MEHSIIOIMIMMCS YCJIOBUSM COLHUAJIBHON U
NPUPOIHON Cpeabl:

OCBOEHHE O0YYaIOIIMMUCS COLIMAIBLHOIO OMbITA, OCHOBHBIX COLIMAJIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIECH NEATEIBHOCTH BO3pacTa, HOPM M MPaBUi 0OIIECTBEHHOTO
noBeneHus, (HopM CcoUMaIbHOW >KM3HM B TPyMNMax M COOOIIECTBaX, B TOM YHCIE

CYILIECTBYIOIIUX B BUPTYaAJIbHOM MTPOCTPAHCTBE.
METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble Pe3yJbTaTbl OCBOCHUSI MpOrpaMMbl MO UHGOpPMATHKE
OTpaXaroT OBJIA/ICHHE YHUBEPCATbHBIMU YUYEOHBIMU JIEUCTBUSIMU — IMO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMH, PETYJISITHUBHBIMHU.



Ilo3HaBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

yMEHUE OMpPENeaTh MOHITH, CO3/JaBaTh 0000IIEHNS, YCTaHABIMBATh AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIBHO BBIOMPATh OCHOBAHMS U KPUTEPUH IS
KiIaccupUKalMy, YCTAaHABIMBaTh  MPUYMHHO-CIEJICTBEHHBIE  CBA3H, CTPOUTH
JIOTUYECKUE PACCYXKIICHHUSA, JeNaTh YMO3AKIIOUeHHs (MHIYKTUBHbBIC, ACAYKTHUBHBIC U
110 aHAJIOTUU) U BBIBOJIBI;

yMEHUE CO3/1aBaTh, IPUMEHSThH U MPEoOPa30BhIBATh 3HAKU U CUMBOJIbI, MOJIETTU U
CXEMBI JIJIsl pelIeHNs] YIeOHBIX U MIO3HABATEIBHBIX 33/1a4;

CaMOCTOSTENIbHO BBIOMpaTh Crnoco0 pelieHus ydeOHOMl 3amaud (CpaBHHUBATh
HECKOJIbKO BapHaHTOB pELIEHUs, BBIOMpaTh Haubosee MNOAXOMAUIMM ¢ ydéToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

dopMynIupoBaTh BOMPOCH, (DUKCHUPYIOMIME pPa3pblB MEXIY peadbHbIM M|
KeJlaTeIbHBIM COCTOSITHHEM CHUTYallud, O00bEeKTa, U CAMOCTOSTEIHHO yCTaHaBIUBATh
HCKOMOE U JIaHHOE;

OLICHHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMALNIO, OJYUYEHHYIO B
X0/ UCCIIEI0BAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE MPOIECCOB, COOBITUI U HUX
MOCJICJICTBUS B AQHAJIOTHUYHBIX WJIM CXOJHBIX CHUTYyallUsX, a TakKKe BBIJBUTATh
IPEINOJIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora c nndopmanueii:

BBISIBJISITh  ACPUIUT WHGOPMAIIMU, TaHHBIX, HEOOXOAMMBIX JUIS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

NPUMEHATH Pa3IM4HbIE METO/Ibl, HHCTPYMEHTHI U 3aIllpOChl IIPU MOUCKE U OTOOpE
uH($OpPMallMU UM TAHHBIX U3 UCTOYHUKOB C yU4ETOM MpPEJI0OKEHHON yueOHOH 3a1aun
M 33JJaHHBIX KPUTEPHEB;

BbIOWpaTh, aHAJIM3UPOBATh, CHUCTEMAaTU3MPOBaTh W  HWHTEPIPETUPOBATH
MHGOPMAITUIO PA3TMYHBIX BUAOB U (OPM NPEICTABICHUS;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMAILHYIO (HOpPMY MpeACTaBICHUS WHMOPMAITUU
Y WLTIOCTPUPOBATH pElIaeMble 3aJa4l HECJIOKHBIMU CXEMaMHU, AUarpaMMaMiu, HHOU
rpaduKoi U UX KOMOMHAIUSAMU;

OILICHMBATh HAJEKHOCTh WH(OPMALIUY TT0 KPUTEPHUSM, MPEATIOKEHHBIM YUUTEIEM
Win c(hopMyIHPOBAHHBIM CAMOCTOSITENBHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHHKAaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS
Oomenue:



CONOCTAaBIISATb CBOM CYXJIEHHSI C CYXACHUSAMHU JIPYTUX YYACTHHKOB JMajora,
0OHapyKMBaTh PA3IMYME U CXOJCTBO MO3ULUH;

MyOJIMYHO MPEACTABIATh PE3YJNbTATHl BBITOJHEHHOIO ONBITA (3KCIEPUMEHTA,
UCCIIEJIOBaHMUs, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUIEHHS ¢ YYETOM 3ajad Ipe3eHTALUN
U OCOOCHHOCTEW ayAMTOpUM W B COOTBETCTBUU C HHM COCTABJIATH YCTHBIE H
MMCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTEpUaJIOB.

CoBMmecTHas 1eATEIBHOCTD (COTPYIHUYECTBO):

NOHMMAaTh M HCIIOJIB30BaTh IMPEUMYIIECTBA KOMAHJHOM W HWHAUBUILYAJIBHON
paboOThl NpHU pEIIEHUH KOHKPETHOM mpoOjemMbl, B TOM YHCIE MPU CO3/JaHUU
MH(})OPMAMOHHOTO MPOAYKTA;

MPUHUMATh L€Jb COBMECTHOM HMH(POPMALMOHHON AESATENBHOCTH MO cOopy,
oOpaloTke, nepenaye, GpopMaar3auy UHOOPMALIUY, KOJUIEKTUBHO CTPOUTH AEHCTBUS
no €€ JNOCTI)KEHHUIO: paclpelesiaTh POJM, AOrOBapuUBaThCsA, OOCYXKAaTh IMPOLIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

BBIIIOJIHATH CBOIO YacTh paboThl ¢ HHPOpMauued Wi HHPOPMALHOHHBIM
MPOJIYKTOM, JIOCTUIasl KadeCTBEHHOIO pe3yjbTaTa MO CBOEMY HAIPABICHUIO U
KOOPJAMHUPYSI CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAH/IbI;

OLICHHMBATh KaueCTBO CBOEro BKJIaJa B OOIIMH MH(POPMALMOHHBIN MPOAYKT IO
KPUTEPUSAM, CAMOCTOATENIbHO CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBUS;

CpPaBHUBATH PE3YJITATHI C UCXOJHOM 3a/7auell U BKJIAJ KaKJIOTO YjeHa KOMaHJ bl
B JIOCTIDKEHHE pe3yJbTaToOB, pa3leisaTh cdepy OTBETCTBEHHOCTH U THPOSBIATH
TOTOBHOCTB K ITPEAOCTABICHUIO OTYETA IEpe]] TPYNIION.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH B JKM3HEHHBIX M YYEOHBIX CHUTyalUusx MpoOJjembl, Tpedyroue
pEIICHNUS;

OPHUEHTHPOBATHCS B  Pa3NUYHBIX  MMOAXOAAaX K TPHUHATHIO  PEIICHUHN
(MHIMBUIYaTbHOE IPUHSITHE PEIICHUH, MPUHSATHE PEIICHU B TPYTIIIE);

CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pELICHUs 3aJayd (WM €ro 4YacTh),
BBIOWpATh CHOCOO pemieHus] y4eOHOM 3amauu ¢ Yy4€TOM HMEIOIIUXCS PEeCypCcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH MpejlaraeMbie BApUAHTHI PEIICHUI,

COCTaBIISITh IUIAH JEHCTBUU (TJIaH peanu3aldd HaMEUEeHHOTO ajropuTMa
pellIeHus1), KOPPEKTUPOBATh MPEATIOKEHHBIM aIrOPUTM C YUYETOM TOIYYESHHS] HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;

JenaTh BBIOOP B  YCIOBUSAX MPOTUBOPEUMBOM HHpOpMALMK U  OpaTh
OTBETCTBEHHOCTb 3a PELICHHUE.

CamokoHTpOJb (peduiexcus):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISL, CAMOMOTHBAIIUH U PEIICKCHH;



JaBaTh OLIEHKY CUTYallUH U MPEAJIaraTh IIaH €€ N3MEHEHUS;

YUYUTBHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPHU
pemieHMM  y4yeOHOM  3aJauM,  aJanTUpOBaThb  pPEIIEHHE K  MEHSIOIUMCH
00CTOSITEIBCTBAM;

OOBSCHATD MIPUYUHBI JOCTUKEHUS (HemOCTHKEHUS ) pe3yJIbTaTOB
WH()OPMAITMOHHOW NEATEIbHOCTH, JaBaTh OIEHKY MPHOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MPOU3OLIEAIICH CUTyaIUU;

BHOCUTh KOPPEKTHBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHHBIINXCS CUTYallul, YCTAaHOBJIEHHBIX OMUOOK, BOZHUKIIMX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUSIM.

IMOUMOHAIbHBIA HHTEJICKT:

CTaBUTh CeOS HA MECTO JAPYroro 4ejiioBeKa, MOHUMAaTh MOTHBBI M HaMEpPECHUS
IPYToro.

IIpunsaTHe cedst M Apyrux:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATh BCE BOKPYT JaXK€ B YCIOBHUSX
OTKPBITOTO AOCTYyNA K JH0OBIM 00bEMaM UH(GOPMALIIH.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydeHust B 7 kjacce y o0ydaromierocst 0yayT cqopMUpOBaHbI CJICIYIOIIHE
yMEHUSL:

MOSICHATh Ha MPUMEpax CMBICI TOHATHI «uHOOpMaIusa), «MHGOPMAIIMOHHBIN
nporece», «oOpaboTka wuHGOpPMALUWY, «XpaHEeHUE UHPOpMAIUKy, «Iepeaada
uHpopmanun;

KOAUPOBAaTh M  JIEKOJWPOBATh COOOIICHHMS TIO 3aJaHHBIM  IpaBUJIaM,
JIEMOHCTPUPOBATh TMOHUMAHUE OCHOBHBIX MPHUHIIUMIIOB KOJUPOBaHHS WHOOpMAIUU
Pa3IMYHOM MPUPObI (TEKCTOBOM, IpadpuecKoid, ayamo);

CpPaBHUBATh JUIMHBI COOOIIEHWH, 3aMMCaHHBIX B Pa3IUYHBIX aj(daBHUTaX,
OTICpUPOBATh CAWHHWIIAMH HM3MEPEHUS HWH(POPMAIMOHHOTO O00BEMa W CKOPOCTH
nepeaadn JaHHBIX;

OIICHUBATh M CPABHUBATH pa3Mephbl TEKCTOBBIX, TpadyUueCKuX, 3BYKOBBIX (hailJioB
u BUjie0(aitios;

NPUBOAUTH TIPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHHS W TIepenadu
nH(pOpMaIuu, CpaBHUBATH WX KOJMYECTBEHHBIE XapaKTEPUCTUKH,

BBIJICJISITh OCHOBHBIE ATanmbl B WCTOPUM M TOHUMATH TEHACHIIMU Pa3BUTHS
KOMITHIOTEPOB U MTPOTPAMMHOTO 00€CTICUeHUS;

NoJIy4aThb M MCMOJb30BATh MH(POPMALUIO O XapPAKTEPUCTHKAX MEPCOHATIBLHOTO
KOMITBIOTEpA M €ro OCHOBHBIX JJeMEeHTax (Mpoleccop, OmnepaTUBHAs MaMsTh,
JOJITOBPEMEHHAs TTaMsITh, YCTPOMCTBA BBOJA-BBIBO/IA);



COOTHOCUTh XapaKTEPUCTHUKHM KOMIBIOTEpa C 3aJadyaMiy, PEHIaeMbIMH C €ro
MTOMOILIBIO;

OpPUEHTHPOBATHCS B UEPAPXUUECKOM CTPYKTYype PailioBoil cuCTEMBbI (3alMChIBATh
noJiHoe uMs (aiiia (katanora), myTh K (ailiry (KaTajaory) o UMEIOIIEMYCs OIMHCaHUO
(ailnoBoil CTPYKTYpbl HEKOTOPOT'O MH(POPMALTMOHHOTO HOCUTES);

pabotath ¢  (ailmoBOM  CHUCTEMOW  MEPCOHAIBHOTO  KOMIBIOTEpa €
UCIIONIb30BaHUEM Tpaduueckoro uHTep(deiica, a MUMEHHO: CO3[aBaTh, KOMHUPOBATH,
nepeMenaTb, MEePEeUMEHOBBIBaTh, yNaJsATh W apXUBUPOBaTh (Hallabl M KaTaJorw,
UCIOJIb30BaTh AHTUBUPYCHYIO IIPOrPaMMYy;

IOPECTaBIATh PE3yibTaThl CBOEH NEATEIBHOCTH B BHUJAE CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJbTUMEIUMHBIX MTPE3CHTAIINIA;

uckatb uH(popmanuio B MHTEepHETE (B TOM 4YHCIE, 1O KIIOYEBBIM CIOBaM, I10
N300paKEHNUI0), KPUTUYECKHM OTHOCUTBHCS K HalJEHHON uH(pOpMaluu, OCO3HaBas
OIACHOCTb JUI JIMYHOCTU M OOILECTBA paCIPOCTPaHEHUsI BPEJOHOCHOW MH(pOpMaIuH,
B TOM YHCJI€ SKCTPEMUCTCKOIO U TEPPOPUCTUUECKOTO XapaKTepa;

MMOHUMATh CTPYKTYPY aJpeECOB BEO-PECYPCOB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKAIIHIA;

coOmonarh TpeOoBaHUs Oe€30IacHOM SKCITyaTallud TEXHUYECKUX CPEICTB
MH(POPMAITMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COOIIOAATh CETEBOM ITHKET,
0a30Bble HOPMbI UH(OPMAILIMOHHON 3TUKH W MpaBa MpHU padoTe ¢ NPUIIOKEHUSIMHU Ha
TMOOBIX yCTpoMcTBax U B MIHTepHeTe, BEIOMpPATh O€30MacHble CTPATErny MOBEICHUS B
CeTH;

OPUMEHATh  METOAbl  MNPOPMIAKTHUKMA  HETaTUBHOIO  BIMSIHHUS ~ CPEICTB
MH(POPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI Ha 3710POBbE MOJIb30BATEIIS.

K xonmy oOydenust B 8 kiacce y o0ydaromierocst 0yayT cqopMUpOBaHbI CIICIYIOIIHE
YMEHUSL:

MOSICHATh Ha MPUMEPAX PA3IUUUs MEXKIY MO3UIIMOHHBIMUA U HEMO3UIIMOHHBIMHU
CHCTEMaMH CUHCIICHHS;

3amuchiBaTh W cpaBHUBATh wenble yucna or 0 mo 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTeMaxX cYuciaeHus (C ocHoBaHuUAMHU 2, 8, 16), BBINOJHATH
apu(MEeTHICCKHE OIepalliK HaJl HUMU;

pacKpbiBaTh CMBICI TOHSTHUH «BBICKA3bIBAHUE», <JIOTHYECKAs OIepaius,
«JIOTUYECKOE BBIPAKECHUEY;

3alUChIBATh JIOTUYECKUE BBIPAKEHUSI C HCMHOJb30BAHUEM JU3BIOHKIIWU,
KOHBIOHKIIUK U OTPULAHUSI, ONPEACIISITh UICTUHHOCTD JIOTUYECKUX BBIPAKEHUMU, €CIIH
M3BECTHBI 3HAYCHUS UCTUHHOCTH BXOJSINUX B HETO MEPEMEHHBIX, CTPOUTH TAOHIIBI
UCTUHHOCTHU JIJIs JIOTUYECKUX BBIPAKCHUMN;



PacCKpbhIBATh CMBICT TOHATAW «UCIOJNHUTENbY, «AJITOPUTMY, «IIPOTPaMMay,
MOHUMAs Pa3HUIy MEXAY YHOTPEOJICHHEM 3THX TEPMHUHOB B OOBIJICHHOW peyd U B
uH(POPMATHUKE;

OTHMCHIBATH AJTOPUTM PEIICHUS 3a/1aud Pa3IUnYHbIMU CIIOCOOaMH, B TOM YHCJIE B
BHJIC OJIOK-CXEMBEI,

COCTaBJISITh, BBITIOJNHATh BPYYHYIO M HAa KOMIIBIOTEPE HECIIOXKHBIC aITOPUTMBI C
WCIIOJTh30BAaHUEM BETBJICHUHN U IUKJIOB IS YIPABIICHUS UCTIOJHUTEISIMHU, TAKUMH KaK
Po6ot, Uepenamika, UepT&xHUK;

UCIIOIb30BaTh KOHCTAHTBl W TIEPEMEHHBIC PA3JIMUYHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), a TakKXKe COJACp)KaIllMe HMX BBIPAKEHHUS, HCIIOJIb30BaTh
oTIepaTop MPUCBAUBAHMUS;

WCIIOJIB30BaTh MPHU pa3padOTKEe MporpamMM JIOTUYECKHE 3HAYCHUS, OTEPAINH U
BBIpAKEHUS C HUMU;

aHaJIM3UPOBATh TPEIOKEHHBIE aJITOPUTMBI, B TOM YHCIIE OMNPEACNISITh, KaKhe
pe3yabTaThl BO3MOKHBI TIPU 33TAHHOM MHOYKECTBE MCXOIHBIX 3HAUCHU;

CO3/71aBaTh W OTJAXUBATH MIPOTrPaMMbl Ha OJHOM W3 SI3BIKOB MTPOTPaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonepHbii AnroputmMuyeckuii S3bIK),
peanu3yIoIIMe  HECIIOXKHBIE  aJlfTOPUTMBI  00paOOTKM  YHCJIOBBIX  JIAHHBIX  C
UCIIOIb30BAaHUEM IIMKJIOB W BETBJICHHUM, B TOM YHCIE PEAU3YIONIUE IPOBEPKY
JIETAMOCTA OJHOTO IIEJIOT0 YHCIa Ha JIPYroe, MPOBEPKY HATYypaJbHOTO YHCIa Ha
MIPOCTOTY, BBIACICHHS (P U3 HATYpaIbHOTO YHCIA.

K xoHmy oOydenust B 9 kjacce y o0ydaromierocst 0yayT copMUpOBaHbI CIICIYIOIIHE
YMEHUSI:

pa3OuBaTh 3aJa4yd Ha TMOJ3aJa4yH, COCTABJISTH, BBHIMOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECIIOKHBIE AJITOPUTMBI C HCHOJIB30BAHHUEM BETBJICHUM, IUKIOB H
BCIIOMOTATEIbHBIX AJITOPUTMOB JIJIsI YIIPABJICHUS UCTIOTHUTEISIMH, TaKUMH Kak Po6oT,
Uepenaika, YepTéxHUK;

COCTaBJIATh M OTJAXWUBATh MPOTPAMMBbl, PEATU3YIOIIUE THUIOBBIE aJITOPUTMBI
00pabOTKKM YHUCIIOBBIX MOCJIEA0BATEILHOCTEN WJIM OJHOMEPHBIX YHMCJIOBBIX MAaCCHBOB
(MOUCK MaKCHUMYMOB, MUHUMYMOB, CYMMBbI HJIM KOJIMYECTBA 3JIEMEHTOB C 33JaHHBIMU
CBOMCTBaMM) Ha OJTHOM M3 SI3bIKOB TiporpammupoBanust (Python, C++, ITackans, Java,
C#, IkonpHBIN AropuTMHYECKUI S3BIK);

pPacKpbIBaTh CMBICT TOHSATUM «MOJIETbY», «MOJCIUPOBAHUEY, OMPEACIATh BUJIbI
MOJIEIed, OLIEHUBATh aJICKBATHOCTh MOJIETU MOJCIUPYEMOMY OOBEKTY M LEISAM
MOJIETUPOBAHUS;

UCTIONIh30BaTh Tpadbl M JACPEBBbS [JII MOJICIUPOBAHUS CHCTEM CETEBOM U
UEPAPXUYECKOIN CTPYKTYpPbl, HAXOJUTh KpaT4yauiuii myTh B rpade;



BBIOMpATh CHOCOO MPECTABICHUS aHHBIX B COOTBETCTBHHM C IOCTABJICHHOM
3ajayeid  (TaOnuibl, CXeMbl, TpauKu, AUArpaMMbl) C  HCHOJIb30BAaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEACTB 00paObOTKU JaHHBIX;

UCIIOJIb30BaTh JIEKTPOHHBIE TaOIUIIBI 1151 00pabOTKH, aHAJIN3a U BU3yaJIU3alluu
YUCJIOBBIX JIaHHBIX, B TOM 4HCJE€ C BBIJCJICHUEM JAMana3oHa TaOmuIbl U
YIOPSiAOUYUBAHUEM (COPTUPOBKOM) €ro 3JIEMEHTOB;

CO3/1aBaTh M MPUMEHATh B AJNEKTPOHHBIX TaOdHMIax (HOpMyibl AJis pacdy€ToB C
UCIOJIb30BaHUEM BCTPOEHHBIX apuPMeTHUecKuX QyHKIUN (CYMMUPOBAHUE U MOACUET
3HAYEHUI, OTBEYAIOIIMX 3a/JlaHHOMY YCJIOBHIO, CpelHee apu(pMETHYECKOe, MOMCK
MaKCUMaJbHOIO ¥ MHMHHUMAJIBHOTO 3HAauy€HUs), aOCONIOTHOW, OTHOCHUTEIHHOM,
CMEILIAaHHOW aJIpECalny;

UCIIOJIb30BaTh JJIEKTPOHHBIE TaONMIBI JJII YHUCIEHHOIO MOJEIUPOBAaHUS B
IPOCTBIX 33/1a4axX M3 Pa3HbIX IPEIMETHBIX 00acTel;

UCIIOJb30BaTh ~ COBPEMEHHBIE  WHTEPHET-CEpBUCH (B TOM  4YHCIIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, 00JIaUyHble XPaHWINILA JAaHHBIX, OHJIANHH-IIPOTrPaMMBI
(TexcTtoBble M rpadUyecKUe pedaKkTopbl, Cpenbl pa3paboTkh)) B y4eOHOH U
MMOBCEJHEBHOM ACATEIbHOCTH;

IPUBOJUTH MPUMEPHI UCIIOJIB30BaHUS I€OMH(OPMALIMOHHBIX CEPBUCOB, CEPBUCOB
roCy/IapCTBEHHBIX YCIyI, 0Opa3oBaTelbHbIX CEepBUCOB VIHTepHeTa B ydeOHOU U
MOBCEJHEBHOM ACATEIIBHOCTH;

MCIIOJIb30BaTh PA3JIMYHBIE CPEJCTBA 3ALIUTHl OT BPEJOHOCHOTO MPOTPAMMHOTO
oOecrnieveHus, 3alMIIaTh MEePCOHAIbHYI0 MH(POPMALMI0O OT HECAHKIIMOHUPOBAHHOTO
J0CTyNa M €ro MOCJIEACTBHM (pa3riameHusi, TOAMEHbl, YTPaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJOTMYECKUX M  COLHMAIBHO-IICUXOJOTHYECKHX  ACIIEKTOB
UCIIONb30BaHusl ceth MHTepHeT (cereBass aHOHMMHOCTh, UU(pPOBON  cren,
ayTEeHTUYHOCTh CyOBEKTOB U PECYPCOB, OMACHOCTh BPEJAOHOCHOTO KO/A);

pacro3HaBaTh MOMBITKH U MPEayNpexaaTh BOBJICUEHHE ce0s U OKPYKAIOIIUX B
JIECTPYKTUBHBIE M KPUMHHAJIbHbIE (POPMBI CETEBOMl AaKTUBHOCTH (B TOM YHCIE
KUOepOyJUIHHT, (DUILIUHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne ni/mm P Konrposbnbie IIpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsl
Paznea 1. lilndpoBasi rpaMoTHOCTH
L1 KomnproTep — yHHBEpCcaabHOE YCTPOMCTBO ) bubnuotexa [JOK
’ 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646¢
bu6mmoreka [IOK
1.2 II 4
POTPaMMEL I AATHbIC https://m.edsoo.ru/7f41646¢
bu6mmoreka [IOK
1.3 K 2
OMIILIOTCPHBIC CeTH https://m.edsoo.ru/7{41646¢
Hroro no pazgeny 8
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus n napopMamoHHbIe ) bubnnoreka [JOK
’ IIPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmorekxa [IOK
2.2 [IpencraBnenue opma 9
PE/ICTABICHHE HH(OPMALLHH https://m.edsoo.ru/7f41646¢
Uroro no pazgeny 11
Paznen 3. UndpopmanmoHHbIe TEXHOJIOTHHN
bu6mmoreka [IOK
3.1 T 6 1
CHCTOBHIC AOKYMCHTH https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
3.2 K 4
OMITbIOTEpHAs TpaduKa https://m.edsoo.ru/7f41646¢
33 MynbTUMeAuiHbBIE TPE3EHTAUN 3 1 bu6mmoreka [IOK
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. Teoperuueckue 0CHOBbI MH()OPMATHKH
bubnunoreka LIOK
1.1 6 1
(CHCTEMBI CHHCITeHI https://m.edsoo.ru/7f418516
1.2 DNeMEHTbl MaTEMaTUYECKOM JIOTUKH 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3nen 2. AnroputMbl ¥ IPOrpaMMHUpOBaHNe
)1 HcnonHuTeny U anropuTMsl. 10 1 bubmmnoreka HOK
’ ANTrOpUTMHUYECKUE KOHCTPYKIMH https://m.edsoo.ru/7f418516
bubmmoteka IIOK
22 #13BIK POTPAMMUPOBAHHUS ? https://m.edsoo.ru/7f418516
bubmmoreka IIOK
2. A 2
3 HATHS QITOpHIMORB https://m.edsoo.ru/7f418516
Uroro no pazgeny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. llndposasi rpaMoTHOCTH
11 I'mob6anpHas cerb UHTEpHET U cTpaTerun 3 bubnuorexa [JOK
' 0€30I1aCHOr0 MOBE/ICHHS B HEM https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 Pa6 3
aboTa B HH(QOPMAIIMOHHOM ITPOCTPAHCTBE hitps:/m.cdsoo.ru/7f41a7d0
Hroro no pazgeny 6
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 M 8 1
O/ICTIMPOBAHHE KA METOL TOSHAHUA https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
bu6mmorexa [IOK
3.1 P 0 6 1
A3pAOOTHA ATOPIIMOB H HIPOTpavM https://m.edsoo.ru/7f41a7d0
bu6mmorexa [IOK
3.2 h% 2
HpaBeHHe https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8
Pa3nen 4. UndopmMannoHHbIe TEXHOJIOTHH
bu6mmoreka [IOK
4.1 C) 0 10
JICKTPOHIHIC TabIHLH https://m.edsoo.ru/7f41a7d0
4.2 NudopmannoHHbIe TEXHOIOTUU B 1 bubnmoreka [JOK



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

COBPEMEHHOM OOIIECTBE

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

Uroro no pazgeny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
Kommbrotep — yHUBepcaibHOE
BEIUHMCIIMTEIBHOE YCTPOMCTBO,
aboTaroree 1o nyojp amMMe 1 bubmmorexa [IOK
P o POTP i https://m.edsoo.ru/8al1521d2
TexHuka 6€301aCHOCTH U MpaBUiIa
paboTHI Ha KOMITBIOTEPE
HcTopus u coBpeMeHHbIE | bubnuoreka [IOK
TEHJCHIMN PA3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
ITporpammHoe obecrieueHue
K(fMHII?IOTe a. [IpaBoBas oxpaHna 1 bubmmorexa [OK
pa. 1P P https://m.edsoo.ru/8a152826
MporpamMM U JaHHBIX
®atinel 1 manku. OCHOBHBIE | bu6mmoreka [IOK
oreparuu ¢ (aiaamMu 1 narnkamu https://m.edsoo.ru/8al52a74
ApxuBanus TaHHBIX.
I/IEHOHL:I;IOBaEHe MpOrpaMm 1 bubmmorexa [TOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
KomMmnbrotepHsie BUpYCHI 1 1 bubnuorexa [IOK
AHTUBUPYCHBIE IIPOTrPAMMBI https://m.edsoo.ru/8al52f74
Kommnsrorepnsie cetn. [lonck 1 bubnnoreka [JOK
nHpopmanuu B cetr IHTEpHET https://m.edsoo.ru/8al53244
CepBHCHI HHTEPHET-KOMMYHUKALIU. bubnmoreka [JOK

CerteBoli aTuker. Ctpareruun

https://m.edsoo.ru/8al153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

0€3011aCHOT0 TTIOBEACHUS B

rpadUYeCKUX TaHHBIX IS
pacTpoBOro U300paKEHUs

HNutepnere
bubmuoreka [JOK
9 14
HhOpMALIS 1t Aaritble https://m.edso0.n/8a161966
bubmuoreka [JOK
10 nu
HQOPMAIHOHHEIC TPOLCCCH! https://m.edsoo.ru/8al6le2a
PazHooOpa3zue sI3bIKOB U aI(aBUTOB.
11 EcrecTBennsle u (hopmasibHbIC bubmmorexa LOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
BOUYHBIN aJIpaBUT.
12 ﬁ €00 a3013a}(111)/16 aro0oro andasuTa bubmmorexa [TOK
peobp https://m.edsoo.ru/8a162186
K JIBOUYHOMY
[IpencraBnenue n1aHHBIX B
13 K(E)MEI)IOTC e KaKHTeKCTOB B bubmmorexa [TOK
P https://m.edsoo.ru/8a162316
JIBOUYHOM aJihaBUTE
14 Enununs! usmepenust nHpopmanuu bubnnoreka [JOK
U CKOPOCTH IIepelauu JaHHBIX https://m.edsoo.ru/8a16249c¢
KonnpoBanue TekcTOB.
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE bubmorexa HOK
P P P https://m.edsoo.ru/8al6250
KO/IBI
16 JlexoaupoBaHue COOOIICHHIA.
Nudopmannonnsiii 00bEM TEKCTa
17 [udposoe npeacraBieHne bubnuorexa [IOK
HETPEPBIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
Komuposanue nisera. Onienka
18 MH(POPMALIMOHHOTO 00BEMA bubnuoreka [IOK

https://m.edsoo.ru/8a1629¢ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

bubmuorexa [JOK

19 K e
OAMpOBaRHE SByka https://m.edsoo.ru/8al62b72
PesepBubiil ypok «KoHTpoabHas
20 a601;a o TZlI\)/Ie "Tpe cfaBneHI/Ie bubmmorexa [IOK
P ne el https://m.edsoo.ru/8al 62d02
nHpopMmanuu'"
TekcToBbIE TOKYMEHTBI, UX BBOJ U
21 €/IaKTUPOBAHHUE B TEKCTOBOM bubmorera [JOK
ped P https://m.edsoo.ru/8al62e7e
nporeccope
” PopMaTHpOBaHUE TEKCTOBBIX bubnuoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
” [Tapametpsl cTpanuibl. COUCKH U bubnnoreka [JOK
TaOJINIBI https://m.edsoo.ru/8al1632d4
4 BcTraBka HETEKCTOBBIX 0OBEKTOB B bu6mmorexa [IOK
TEKCTOBBIE TOKYMEHTHI https://m.edsoo.ru/8al1632d4
HNHTtennexTyanbHbIe BO3SMOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKU
TEKCTOB
O0600611eHre U cucTeMaTH3amus
26 3HaHUM 1Mo TeMe « TeKCTOBbIE bubmorexa HOK
https://m.edsoo.ru/8al1635¢c2
JIOKYMEHTBI»
7 I'paduueckuii penakrop. PactpoBsie bubnnorexka [JOK
PUCYHKHU https://m.edsoo.ru/8a163874
)3 Omneparuu pe1aKTUPOBAHMS bubnuotexa [JOK
rpaduyecKkux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bubmuorexa [JOK
29 BektopHnas rpaduka
P pad https://m.edsoo0.ru/8a163b30
30 O60061eHre U cucTeMaTH3alus bubnmoreka [JOK

3HaHui no Teme «KommbrorepHas

https://m.edsoo.ru/8al6404e



https://m.edsoo.ru/8a162b72
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/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpaduka». [IpoBepounas padota /
Bceepoccuiickas npoBepoyHas
paborta

PesepBHelil ypok. O600mICHHE 1

31 CUCTEeMAaTH3aIHsl 3HAHUH / 1 bubnmoreka [JOK
Bceepocculickas npoBepoyHas https://m.edsoo.ru/8al164828
paborta

10 [ToaroroBka MyJIbTUMETUMHBIX 1 bubnnoreka [JOK
MpEe3EHTaLHI https://m.edsoo.ru/8al642c4
JloGaBieHue Ha ClIaia

33 ayIUOBU3VAIILHBIX JaHHBIX 1 Bubmorexa ITOK

YA Y a ’ https://m.edsoo.ru/8al164472
QHUMAIIUH U TUIIEPCCHUIOK
O000I11IeHIE U CUCTEMATHU3AIUS
34 3HaHHHI; o Teme «M JIL,TI/IM;l UIHBIC 1 bubmmorera [TOK
y A https://m.edsoo.ru/8al 64652
MIPE3EHTALINI)
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbi
1 Heno3uninmoHHbie ¥ NO3UIIMOHHBIE 1 bubmuoreka [JOK
CHCTEMBI CUHUCIICHUS https://m.edsoo.ru/8a1649¢0
bu6mmoreka [IOK
2 PassepuyTtas gopma 3ammcu ynciaa 1
pHy $op https://m.edsoo.ru/8al64ba2
JIBonyHas cUCTEMa CUMCIICHUS.
3 Apudmerrueckue orneparuu B 1 bubmorexa HOK
p . patt https://m.edsoo.ru/8a164d96
JIBONYHOM CUCTEME CUHMCIICHUS
4 BocsMmeprunas cuctemMa CUuCcIIeHHs 1 bubmorexa HOK
p https://m.edsoo.ru/8a165296
5 IlTecTHanuarepuyHas cuctema | bubnnorexka [JOK
CUMCJIICHUS https://m.edsoo.ru/8al16549¢
O00011eHNe U CUCTEMATU3ALIS
. bubmuorexa [JOK
6 3Hanuii 1Mo teMe «CUcTeMbl 1
https://m.edsoo.ru/8al6564c
CUHCIICHUS»
bubmuorexa [JOK
7 Jlornueckne BBICKA3bIBAHUS 1
https://m.edsoo.ru/8al657fa
g Jlornueckue oneparuu «m», «HIm, | bubnmnoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 Ornpenenenne UCTUHHOCTH 1 bubmuorexa [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8al65¢f0
10 Ta0auie ICTUHHOCTH 1
11 Jlornueckue 371€MEeHThI 1 bubmuorexa [JOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

KonTtponpHast pabora o Teme

https://m.edsoo.ru/8al165e¢94

12 «DneMEeHThl MaTeMaTH4YECKOMN bubmmorexa LIOK
https://m.edsoo.ru/8al78c38

JIOTUKW

13 ITonstue anropurma. Mcnionnurenu bubnunoreka HOK
aJrOpUTMOB https://m.edsoo.ru/8al17949¢

14 Csoticta anroputma. CriocoObl bubnnoreka [JOK
3aMKUCH AITOPUTMA https://m.edsoo.ru/8a179606

15 AJNropuTMHUYECKask KOHCTPYKIIUS
«cienoBaHuey». JINHEMHBINA aaropuT™M
AnropurMuyeckasi KOHCTPYKIUS

16 «BETBJICHUEY: TTOJHAS U HETOJIHAS
bopMbI

17 AnropurMuyecKasi KOHCTPYKIUS bubnuoreka [IOK
TIOBTOPEHHUE https://m.edsoo.ru/8al17998a

18 dopMalbHOE UCIIOJIHEHHE bubnnoreka [JOK
alropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECTOKHBIX AITOPUTMOB

19 C UCIIOJIb30BAaHUEM ITUKIIOB JIJIA bubnuotexa [JOK
ynpaBieHus: GopMaaIbHBIMU https://m.edsoo.ru/8al79%¢1c
WCTIOJTHUTEIISIMU
Pa3paboTka HECTOKHBIX AITOPUTMOB

20 C UCIOJIb30BAaHHUEM ITUKJIOB U bubnuotexa [JOK
BETBJICHUM JUJIS1 YIIPABIICHUS https://m.edsoo.ru/8al79%¢1c
dbopManbHBIMU UCTIOTHUTEISIMU

21 BrinosiHeHne anropuTMoB bubmorexa HOK

https://m.edsoo.ru/8al 7a06a
22 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3HaHui 110 TeMe «/CnOJIHUTEN U
AJTOPUTMBI. AJITOPUTMUYECKHUE
KOHCTPYKIW

https://m.edsoo.ru/8al7al8c

SA3b1k nporpammupoBanus. Cucrema

23 IporpaMMHUpOBaHUS
24 ITepemennbie. Oneparop
MpUCBaNBaHUS
25 [TporpaMmmMupoBaHye TMHEWHBIX
AITOPUTMOB
26 PazpaboTka nmporpamm, coaepaninx
oIepaTop BETBJICHUS
27 Jlnanoropas oTiajika mporpamMmm
28 Huki ¢ ycnoBuem
. bubmuorexa [JOK
29 e ¢ nepemennoi https://m.edsoo.ru/8al 7ac4a
bu6mmoreka [IOK
30 O06paboTka CHUMBOJIBHBIX JJAHHBIX hitps://m.cdsoo.ru/8al Jad6e
O00011eHNe U CUCTEMATU3ALIS
3HAHUU MO TeMe «SA3bIK
bu6mmorexa [IOK
31 nporpammupoBanus» [IpoBepounas
. https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickast
poBepouHas paborta
Peseprubrit ypok. O6001IeHNE U
0 cHUcTeMaTU3alus 3HaHU 1 YMEHUI bubnuorexa [JOK
1o Kypcy uHpopmatuku 8 kiacca / https://m.edsoo.ru/8a17b456
Bcepoccuiickast mpoBepouHas pabota
13 Ananu3 anroput™moB. Onpezenenue bubnmoreka [JOK

BO3MOXKHBIX PE3YJIbTaTOB PaOOTHI

https://m.edsoo.ru/8al7afa6



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

AJIropyurMa 1npu 3aJaHHOM
MHOXKECTBE BXOAHBIX JaHHBIX

AHanu3 anroputmoB. OrpeneneHue
34 BO3MOKHBIX BXOJHBIX JaHHBIX,

MPUBOSIINX K JAHHOMY PE3YyJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl

1 I'mo6anpHas cetb MuTepuer. IP- 1 bubnnoreka [JOK
azpeca y310B. bonbiive nansbie https://m.edsoo.ru/8al7b578

bu6mmoreka [IOK

2 HNubopmannonHas 0€30I1aCHOCTh 1

(popman https://m.edso00.ru/8al17b690
VYyer noHsaTHsI 00 MHPOPMALIMOHHOM

3 0€30MMacCHOCTH MPHU CO3/IaHUU 1 bubnuorexa [JOK
KOMILIEKCHBIX MH(OPMaIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUI€ BEO-CTPAHUI]

4 Bupl 1esTeIbHOCTH B CETU 1 bu6mmoreka [IOK
HNurepner https://m.edsoo.ru/8al7b8e8
OO0J1auHbIE TEXHOJIOTHH.

. bubmuorexa [JOK
5 Hcnons3zoBanue onmnaitH-oduca mms 1
https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O06001IeHre U CUCTEMATU3 A
3HAHUM 1Mo TeMaM «I JTobanbHas CeTh
6 HaTEepHET M cTpaTerun 6€301macHoOro 1 bubmorexa HOK
P pv https://m.edsoo.ru/8al7bb36
MOBEJICHUSA B Hel», «PaboTa B
MH(OPMALIMOHHOM IIPOCTPAHCTBEN

- Mopenu 1 MoaeIUpOBaHUE. 1 bubmuorexa [JOK

Knaccudukanum moaenei https://m.edsoo.ru/8al7be06
Bbubmmoreka [JOK
8 TabnuyHbIC MOACITH 1 1

https://m.edsoo.ru/8al7c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Pa3paborka ogHOTAOMUYHON 6a3bI

9 naHHbIX. CocTaBIE€HUE 3aIIPOCOB K
0a3e JaHHBIX
I'pad. BecoBas marpuna rpada.
JliiHa Ty T MEXTy BEpITUHAMUI
10 rpada. Beraucnenue koamuecTna
MyTei B HAIIPaBJICHHOM
AIUKJINYECKOM rpade
1 Hepeso. I[Tepebop BapuaHTOB ¢
MIOMOIIIBIO JIepeBa
12 MaremaTrnueckoe MOAECIMPOBAHUE bubnmorexa LIOK
https://m.edsoo.ru/8al7¢392
13 DTarnbl KOMIBIOTEPHOTO bubmuorexa [JOK
MOJICIIMPOBAHUS https://m.edsoo.ru/8al7c4aa
O06001IeHNe U CUCTEMATU3 A
14 3Hanuii. KoHTponsHas padora 1mo bubnunorexa [JOK
Teme «MozenupoBaHue KaKk METOI https://m.edsoo.ru/8al7c9c8
TTO3HAHHMS
Pa3Ouenue 3agaun Ha Moa3a1a4uu.
CocTtaBiieHre aITOPUTMOB H
15 MPOrPaMM C UCTIOIb30BAHUEM brbmorexa HOK
. https://m.edsoo.ru/8al7cb12
BETBJICHHH, [IMKJIOB 1
BCITOMOTATEIIbHBIX aJITOPUTMOB
16 OnHoMepHbBIE MAaCCUBBI bubmnorexa LIOK
https://m.edsoo.ru/8al7cc3e
17 TunoBbie anropuT™MBl 00PaOOTKU bubnnoreka [HOK
MacCHBOB https://m.edsoo.ru/8al7¢d60
18 CopTupoBKka MaccuBa



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

bubmuorexa [JOK

19 O6pab
pabOTRA HOTOKA JAHHBIX https://m.edsoo.ru/8al7d01c
O60061eHre U cucTeMaTH3anus
20 3Hanuid. KontponbsHas padora 1o bubnmoreka [JOK
Teme «Pa3paboTka aaropuTMoB u https://m.edsoo.ru/8al7dl1ca
IporpaMm»
21 Vupasnenue. Curnan. OOpaTHas bubnuorexa [JOK
CBA3b https://m.edsoo.ru/8al7d4d6
22 PobGoTu3npoBanHbIE CHCTEMBI bubmmorexa LOK
https://m.edsoo.ru/8al17d602
DneKTpOHHBIE TaOIUIBI. THIIbI
23 AQHHBIX B AYEHUKAX AIEKTPOHHOM bubmorexa LHOK
A P https://m.edsoo.ru/8al17d710
TaOJINIBI
24 PenaktupoBanue u bu6mmoreka [JOK
dhopmaTupoBanue TaOIUIL https://m.edsoo.ru/8al7d832
Bcerpoennblie pyHKIMM il moucka
25 MaKIc)I/IM Ma h?IZHmL/II Maﬂ CyMMBI U bubmmorexa [TOK
yma, ymd, ¢y https://m.edsoo.ru/8a17d990
CpeaHero apudMeTu4ecKoro
%6 CoptupoBka u GuIbTpaIys JaHHBIX bubnmuotexa [JOK
B BBIJICJICHHOM JHana3oHe https://m.edsoo.ru/8al17db70
7 [Toctpoenue auarpamm u rpadukoB bubnuoreka [IOK
B JIEKTPOHHBIX Ta0IMIIAX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTenbHAs, A0COTIOTHAS U bubnmoreka [JOK
CMEIIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
79 VY ciioBHBIE BBIUHCIICHHS B bubnuorexa [JOK
ANEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al 7e6ba
30 O6paboTka 60X HAOOPOB bubnmoreka [JOK

MAaHHBIX

https://m.edsoo.ru/8al7e87¢c



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

31 UucnenHoe MOACIMPOBAHUE B 1 bubnmoreka [JOK
AJICKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHIE U CUCTEMATHU3ALIS

32 3HAHUH 110 TeME «DJIIEKTPOHHEIE 1 Bubmaorexa ITOK

P https://m.edsoo.ru/8al7ec3c
TaOJIALB»
Ponw uadopmanmoHHbIx
. bubmuorexa [JOK
33 TEXHOJIOTHI B PA3BUTUU SKOHOMUKH 1
https://m.edsoo.ru/8al7ed54
MHUpa, CTPaHbI, pETHOHA
PesepsHElil ypok. O000IIEHNE U
P P B bu6mmoreka [IOK
34 cucreMarusauus. Itorosoe 1
https://m.edsoo.ru/8al7eebc
MTOBTOPCHHE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

1

1.1

1.2

I[To Teme «{udpoBas rpaMOTHOCTHY

[TosicHsiTh Ha  mpUMepax CMBICH  TOHATUH  «UH(pOpPMAIULY,
«uH()OPMAIIMOHHBIN MpoIeccy, «00padboTka nHpopMaHm», «KXpAaHSHUE
uH(pOopMaLUNy, «epeaada HHHOpMaIun)

[TpuBOIUTH PUMEPHI COBPEMEHHBIX YCTPOMCTB XpPaHEHUS U MEepeaavu

nH(pOpMaLiU, CPABHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

1.3

1.4

[Tomydyate W HCHONB30BaTh MH(POpPMALMIO O XapaKTEpPUCTUKAX
NEPCOHAIBHOIO KOMIBIOTEPA U €T0 OCHOBHBIX JIEMEHTaX (IpoLeccop,
OIEepaTUBHAs IAMSATh, JOJIOBPEMEHHAs IaMAThb, YCTPOMCTBAa BBOJA-

BBIBOJIA)

Co0oTHOCHTD XapPaKTCPUCTUKU KOMIIBKOTEPA € 3aa4aMH, PCIIaCMbIMHA C

€TI0 IOMOIIBIO

1.5

OpueHTHpPOBATbCA B HEPAPXUUECKOH CTpyKType (haillioBoi cHCTEMBbI
(3anmuchIBaTh MOJMHOE UM (aiina (kartanora), nyTh K Qailny (katanory)
[0 HUMEIOIIEMYyCs ONUCAaHHIO (PAIOBOM CTPYKTYphl HEKOTOpPOTO

MH(OPMALIOHHOTO HOCUTEJS)

1.6

1.7

PaGorate ¢ ¢ailioBoil cucTeMOW NEPCOHATBLHOTO KOMIIBIOTEpPA C
UCITOJIb30BaHUEM Ipaduueckoro uHTepdeiica: coznaBarb (KOMUPOBATh,
nepeMeniaThb, NepeuMEeHOBBIBaTh, YIAISITh U apXUBUPOBATh (ailibl U

KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

Hckare unpopmanuio B MHTepHeTe (B TOM 4YHCIIE TO KIHOYEBHIM
CJIOBaM, IO H300paKEHHUI0), KPUTHUECKU OTHOCUTHCA K HaWICHHOMN
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTHh ISl JIMYHOCTH M O0IIecTBa
pacrnpocTpaHeHUs] BpPEAOHOCHOM HHGOpMalnud, B TOM YHUCIE

AKCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa




1.8

[TorrMaTh CTPYKTYpPY aIpecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALUH

1.10

Cobmronate TpeOoBaHHMA O€30MACHON SKCIUTyaTallud TEXHHUYECKHX
cpencts  MHGOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHUHA,
COOIIIO/IaTh CETEeBOM ATUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON ITUKU
U IpaBa mpu paboTe ¢ MPUIOKCHUSIMU Ha JIIOOBIX YCTPOMCTBAX M B

WuTepHere, BHIOMpaATh O€30MacHbIe CTPATErH MTOBEJCHHS B CETH

HpI/IMCHHTB METO/bI HpO(l)I/IJIaKTI/IKI/I HCTAaTUBHOI'O0 BJIUAHUA CPCACTB
I/IHq)OpMaI_II/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHH Ha 300POBLC

IIOJIB30BaTCIIA

[To Teme «TeopeTnueckne OCHOBBI HMHPOPMATUKI

2.1

2.2

23

KoaupoBaTh ¥ JEKOIUPOBATH COOOINCHHUS I10 3aJaHHBIM IPABHIIAM,
JEMOHCTPUPOBATh TIOHUMAHUE OCHOBHBIX IPUHITUIIOB KOJUPOBAHUS
uH(pOpMaLIUU PA3IUYHON IPUPOBI (TEKCTOBOM, rpaduyecKoil, ayino-)
CpaBHUMBATh JUIMHBI  COOOIIEGHWM, 3alMCAHHBIX B  Pa3IUYHBIX
andaBuTax, ONMEPUPOBATH CAWHHUIIAMHA W3MEpPEHUS WH(POPMAIMOHHOTO

00bEMa u CKOPOCTH I€peaaiu JaHHbIX

OI_[eHI/IBaTB U CPaBHUBATL PpPa3MCpPbl TCEKCTOBLIX, Fpa(l)I/ILIeCKI/IX,

3BYKOBBIX (DaiisioB 1 BUIe0]aiiioB

ITo Teme «MHpOpMaLIIOHHBIE TEXHOIOTHUI

3.1

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1

IIpencraBnsTe  pe3yapTaTbl  CBOEW  JEATEIIBHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUNHBIX PE3CHTAIIUN

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme «TeopeTudeckre OCHOBbI HHPOPMATUKI»

1.1

[TosicusiTh Ha TpuUMepax pa3Iuuus MEXIy MO3UIHMOHHBIMU U

HCIIO3UITMOHHBIMHU CUCTEMAaMH CUUCIICHUA

1.2

3anuchiBaTh U CpaBHUBATH Lenble yucaa oT 0 no 1024 B paznuuHbIX

MO3UIIMOHHBIX CHUCTEMax cyucieHusi (¢ ocHoBaHusmMu 2, 8, 16),




BBITOJIHATH apU(PMETUYECKHE OTIEepallii HaJl HUIMU

1.3

1.4

2.1

2.2

23
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2.5

PaCKpBIBaTB CMBICJI MMOHSATHH «BBICKA3bIBAHUC), «JIOru4ycCKas

onepanusa», «JIOTHYECCKOE BEIPAXKCHHUC)

3anuceIBaTh JIOTHYECKHE BBIpaXCHUA C UCIIOJIB30BaAHUEM ON3BIOHKINHU,
KOHBIOHKIIMU W OTpULAHHWA, OIPCACTIAT HCTHHHOCTH JIOTHMYCCKHUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA HCTUHHOCTH BXOIAIIMX B HEIO
MNEPpCMCHHBIX, CTPOUTH Ta6JII/II_[bI HUCTUHHOCTH JJId JIOTHYCCKHX

BBIPAXKEHUI
[To TeMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHHUE)

PackppiBaThb ~ CMBICII ~ TOHATHUH  «UCIHOJIHUTENB»,  «AJITOPUTM»,
«IporpamMmay, TOHUMAas pa3HUIy MEXIy YHOTpeOJIeHHEeM O3ThX

TEPMHHOB B OOBIJICHHON pedr U B HH(OpPMATHKE

OnuceiBaTh AITOPUTM PCIICHUA 3aJadr pa3IMYIHbIMU CHOCO63.MI/I, B

TOM 4HUCJIC B BUC 0J10K-CXEMBI

COCT&BJ’IHTB, BBITIOJIHATE BPYYHYHO W Ha KOMIIBIOTECPEC HECIOXKHbBIC
AJITOPUTMBI C UCITIOJIB30BAHUEM BETBJICHUU U IUKIJIOB IJid YIPaBJICHUA
HUCIIOJIHHUTCIIIMHA

Hcnons30BaTh KOHCTAaHTBI H NEpEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘II/ICJ’IOBI)IX, JJOTUYCCKHX, CI/IMBOHLHI)IX), a TaKXKXe coAcpKalmue HX

BBIPpAXKCHUSA, UCIIOJIB30BATh OIICPATOP IIPHCBABAHUA

Hcnons30BaTh npu pa3pa60TI<e nporpamMm JIOTHYCECKUC 3HAUCHUA,

Ooncpanr U BEIPAKCHUA C HUMU

2.6

AHaJ'II/ISI/IPOBaTI) MPEAJTOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPEACIIATD,
KaKue pe3yJyibTaTbl BO3MOXHBI IIPpU 3aJdHHOM MHOKCCTBC HCXOIOHBIX

3HAYEeHUN

2.7

CoznaBaTe M OTH@XMBATh NPOrpaMMbl Ha OJHOM M3  A3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, llkonbHbIi
AnroputMuueckuil S3bIK), peaTU3yIOUIME HECIIOKHBIE aJITOPUTMBI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIOJb30BAHUEM LMKIOB U
BETBJICHUI, B TOM UYHCJIE PEAIN3YIOLINE POBEPKY AEIUMOCTH OJHOIO
LIEJIOTO YHUCIIa Ha IPyroe, MPOBEPKY HaTypaJbHOIO YHCIIA HA IPOCTOTY,

BBIJICJIEHUS I (P U3 HATYPaIbHOTO YHCIa

9 KITIACCA




Kon
NMpoBepPsIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

ITo Teme «IludpoBas rpaMOTHOCTHY

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHUKAI[IOHHBIE ~CEPBUCHI, O0O0JauHble XpAHWIMILA JAHHBIX,
OHJIAMH-TIPOTpaMMbl (TEKCTOBbIE M TpaduuyecKhe peraKkTOphl, CpPeabl

pa3paboTKH) B yueOHOM ¥ MOBCETHEBHOM IEATEIHOCTH

[IpuBoauTH,  MpPUMEPHI  HUCIOJIB30BAaHUS  TeOMH(GOPMAIIMOHHBIX
CEpBUCOB, CEPBHCOB T'OCYAApPCTBEHHBIX YCIyr, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCCHHCBHOﬁ JACATCIIbHOCTH

Hcnonp30BaTh pa3jiMyHbIC CPEICTBA 3allUThl OT BPEIOHOCHOTO
IPOrPaMMHOTO O0ECTICUeHUs, 3alUINATh IEPCOHATBHYIO HH(OPMAITHIO
OT  HECAaHKIIMOHHPOBAHHOTO  JIOCTYylla W  €ro  IOCIEJCTBUI
(pasrnamieHusi, IMOJAMEHBI, yTpPaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTHYECKHMX M COI[MAIBbHO-TICUXOJIIOTUYECKUX  aCIEKTOB
UCHONb30BaHusl ceT VHTepHeT (ceTeBas aHOHMMHOCTh, LHU(pPOBOH
Clell, AayTeHTUYHOCTh CYOBEKTOB M  pPECcypcoB,  OIACHOCTb

BPEIOHOCHOTO KO/1a)

1.4

Pacno3HaBaTh MNONBITKM U MpeAynpexaaTb BOBJIEUEHUE ceds U
OKpY’KalOLIMX B JIECTPYKTHBHbIE W KPUMHUHAJIbHBIE (OPMBI CETEBOM

AaKTUBHOCTH (B TOM 4ucie KUOepOyJIITUHT, (DUIIHHT)

2.1

2.2

ITo Teme «TeopeTnueckue OCHOBBI HH(POPMATUKI»

PackppiBaTh  CMBICT  HOHATHM  «MOZEIb»,  «MOAEIUPOBAHUEY,
ONpeAeNnsaTh BHUIbl MOJENEH, OIEHUBaTh aJeKBaTHOCTb MOJIENIH
MOJENIUPYEMOMY OOBEKTY U LIETISIM MOJICIIUPOBAHUS

Hcnonb3oBatek rpadbl U AepeBbs U MOACTHUPOBAHUS CUCTEM CETEBOM

U UepapXUUYECKON CTPYKTYpPbl, HAXOIUTh KpaTuyalliniil myTh B rpade

ITo Teme «ATOPUTMBI M IPOIPAMMHPOBAHHE)

3.1

PazouBatn 3aaa4u Ha moa3anaadyu, COCTABJIATH, BBIIIOJIHATE BPYUHYIO U
Ha  KOMIIBIOTECPC  HCCIOXHBIC  aJITOPUTMbI C  HCIIOJIb30BAHUCM
BGTBHCHHP'I, IUKIIOB X BCIIOMOT'aTCJIIBHBIX aJITOPUTMOB [JIA YIIPABJIICHUA

HUCIIOJIHUTCIIIMUA

3.2

CocTaBisiTh M OTJIAXHUBaTh MPOTPaMMBbl, DPEATU3YIOLIME TUIIOBBIE




QITOPUTMBI  O0OpPa0OTKM  YMCIIOBBIX  MOCJTEIOBATEIBHOCTEH  HIIH
OJIHOMEPHBIX YHCIOBBIX MAacCCHBOB (IIOMCK MaKCHMyMOB, MUHHUMYMOB,
CyMMBl WJIM KOJMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOICTBaMH) Ha
OJIHOM U3 s3bIKOB IporpammupoBanusi (Python, C++, Ilackans, Java,

C#, llIkonbHbII ANTrOpUTMHUYECKUN SI3BIK)

[To reme «MHPOpMAITOHHBIE TEXHOJIOTHI)

4.1

4.2

BreiOupats crmoco0 TMpencTaBiCHHsS JAHHBIX B COOTBETCTBUU C
MMOCTaBJICHHOW 3amadel (TaOJUIbI, CXeMbl, TpadUKH, JUArpaMMBbI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEIICTB

00paboOTKH JaHHBIX

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBI s O0OpaOOTKH, aHalu3a u
BU3yaJIU3allUM YHWCJOBBIX JIaHHBIX, B TOM YHCJIE C BBIICICHUEM
quana3oHa TaOMuIbl W YHNOPSAJOYMBAaHUEM (COPTUPOBKOI) €ro

9JICMCHTOB

43

Co3naBaTh M NPUMEHATh B 3JIEKTPOHHBIX Tabmuuax (Gopmyiibl ams
pacuéToB C UCIOJIB30BAaHUEM BCTPOEHHBIX apU(PMETHUECKUX (YHKIUM
(cyMMHpOBaHME U TMOACYET 3HAUEHHH, OTBEYAIOUIMX 3aJJaHHOMY
YCIOBHIO, CpelHee apu(METHYeCKoe, IOMCK MAaKCHUMaJIbHOIO U
MHUHHMAaJIbHOIO 3HaYE€HHUs1), aOCOIIOTHON, OTHOCUTEIbHOM, CMEIIaHHOM

ajipecaruu

4.4

Hcmnonb3oBarth 3JIEKTPOHHBIE TaOJIUIIEI hilag: | YUCJIEHHOI'0

MOZACIIMPOBAHUSA B IIPOCTHIX 3a/la4aXx U3 Pa3HbIX NPECAMETHBIX oOmacten




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

[{udpoast rpaMOTHOCTH

KommpioTep — yHUBepcallbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaromiee Mo
nporpaMMe. TuIbl KOMIBIOTEPOB: NEPCOHAIbHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI,  CYNEepKOMIbIOTEepbl. MoOuibHbIE — ycTpoicTBa.  TexHuka

0€30macHOCTH U MpaBuiia pabOTHl HA KOMITBIOTEPE

1.2

1.3

1.4

OcHOBHbIE KOMIIOHEHTBI KOMIIbIOTEpa W HUX Ha3HadeHwe. [Ipoueccop.
OnepatuBHasgs W JOJIOBpEMEHHas IaMATb. YCTPOMCTBAa BBOJA W BBIBOJA.
CeHcopHbII BBOJ, TaTYUKU MOOMJIBHBIX YCTPOMCTB, CpEACTBA OMOMETPUUYECKOM

aYTeHTI/Iq)I/IKaHI/II/I

Vcropus pa3BUTHs KOMIIBIOTEPOB M MporpamMMmHoro otecrneuyenus. Ilokonenus
KoMrbloTepoB.  CoBpeMEHHbIE  TEHICHIMM  DPAa3BUTUS  KOMIIbIOTEPOB.
CynepxomnbroTepsl. [lapamnensHble Beuucienus. IlepcoHanbHbIi KOMIIBIOTED.
[Tporieccop M ero XapakTepUCTHKH (TakTOBas 4YacTOTa, pPa3psAIHOCTD).
OneparuBHasg naMath. JloaroBpeMeHHasi maMsTh. Y CTpONCTBA BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JAaHHBIX (ONEpaTUBHAs MaMATh KOMIbIOTEpA, )KECTKUM TUCK U
TBEPAOTEJIbHBI HAKONUTENb, IMOCTOSHHAs MaMsIThb CMapTQoHa) U CKOPOCTh

A0CTyIIa IJId Pa3sInYHbIX BUOOB HOCHUTEICH

[IporpaMmmHOe  obOecrieueHHe  KOMMbIOTepa. llpukiagHoe  MporpaMMHOE
obecrieueHue. CucremHoe MIPOTPaMMHOE obecrieueHue. Cuctemsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMMm W JaHHBIX. becrnatHble U

YCIIOBHO-O€CIUIaTHBIE TIporpaMMbl. CBOOOIHOE MPOTPaMMHOE 00€CTICUCHHE

1.5

@aiinel 1 nanku (katanoru). Tumsl daiinos. CsolicTBa ¢aitnoB. XapaKTepHble
pasmepsl (paiijIoB pa3NUYHBIX TUIOB (CTpaHHUIA TEKCTa, JIEKTPOHHAs KHMTra,

¢dororpadus, 3auck NECHU, BUJCOKIIUII, TOTHOMETPAXKHBIA (PUITEM)

1.6

[Tpuntuner moctpoenus (QaitioBeix cucrteMm. I[lomHoe wums daiina (mankw,

kartasiora). [TyTe k ¢aitny (nanke, katauory)

1.7

daiinoselii MeHemkep. Pabora ¢ daiinamMu u mankamu (karajaoramu): Co3JaHue,

KOIMPOBaHUE, MEepeMelleHue, NEPEeUMEHOBaHUE U yJaleHue (aillioB U mamok




(xatamoroB). [Touck ¢aitnoB cpencTBaMU OMEPAIIIOHHON CUCTEMBI

1.8

ApxuBanus nanHbix. Mcnonas3oBanue nporpaMM-apxuBaTopoB

1.9

1.10

KoMnbrorepHsle BUPYCHI U APYrHe BPELOHOCHBIE MporpaMmsl. [Iporpammel mis

3alIUThI OT BUPYCOB

OO0beauHeHue koMibioTepoB B ceTh. CeTh MHTEepHET. BeO-cTpanua, BeO-caiT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlomckoBbie cuctemsl. Ilounck
uH(pOpMallMd TO KIIIOYEBBIM CJIOBaM U MO H300pakeHuo. JlocTOBEpHOCTH

uHpopManuu, morydeHHol u3 Murepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKAUI

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKU U IpaBa MpH padoTe

B cetu MHTepHeTr. CTpateruu 6e3omacHoro noseneHus B lHTepHeTe

Teoperuueckre OCHOBBI HH)OPMATHKH

2.1

WNupopmaniysg — 01HO U3 OCHOBHBIX MOHATUN COBPEMEHHOM Hayku. MHpopmarus
KaK CBEJIeHMs, IpeAHa3HaYeHHbIE JUIsI BOCIIPUATHS YEJIOBEKOM, U MH(OpMaIus

KaK JJaHHbIE, KOTOPbIE MOTYT OBITH 00pabOTaHbl aBTOMAaTU3UPOBAHHON CHCTEMOM

2.2

I[I/ICerTHOCTI) JaHHBIX. Bo3MOXHOCTE OImMcaHUs HETIPCPBIBHBIX 00BEKTOB U
nponeccoB € IMOMOIIBO OTUCKPETHBIX JAHHBIX. I/IH(I)OpMaI_II/IOHHBIC poLEeCChbl —

MIPOIIECCHI, CBA3AHHBIC C XpaHEHUEM, IPEOOPa30BaHUEM U TIepeaauei JaHHbIX

23

24

2.5

Cumboin. Andasut. MouHocThs andasuta. PazHooOpasue sI3bIKOB U alaBUTOB.
EcrectBeHHble U (popMmasibHBIE S3BIKUA. AJ(aBUT TEKCTOB HAa PYCCKOM S3bIKE.
JBonunblil andasur. KonnuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIMI)
(¢uKCUpOBaHHOM JUTMHBI B JBOWYHOM andasute. I[Ipeobpa3oBanue mr000r0
anaBuTa K ABOMIHOMY. KOHM4IecTBO pa3nnvHbIX CIIOB (PMKCHPOBAHHOH THHEI B

anaBUTe ONpeeNEHHON MOIITHOCTH

KoaunpoBanue cuMBOJIOB OJTHOTO andaBUTa C MOMOILBIO KOJOBBIX CJIOB B APYrOM
andasuTe, KOAOBas TAOIUIA, TEKOTUPOBAHHE

JBonunelii kox. IIpencraBieHne HaHHBIX B KOMIIBIOTEPE KakK TEKCTOB B

JBOMYHOM asihaBuUTE

2.6

Nudopmannonueiii 006EM JaHHBIX. BUT — MUHMMalIbHASI €TUHUIIA KOJIMYECTBA

uHpOpMaLU — ABOWYHBINA pa3psan. bait, kumobaiit, MmerabaiT, rurabait

2.7

CKOpOCTB nepecaayn JaHHBIX. EIII/IHI/ILIBI CKOpOCTH 1mCpcaavyu JaHHBbIX.

Hckaxenne nHpopmaluu rnpu nepeaaye

2.8

Konunposanue texcroB. PaBHomepHbIil koa. HepaBHomepnbiii koa. KoaupoBka

ASCII. BocemuOutHble komupoBku. llonsitue o xomupoBkax UNICODE.




JlexonupoBaHnue  COOOIIEHH C  HUCMIOJNBb30BaHMEM  pPAaBHOMEPHOTO U

HepaBHOMepHOTo kKoAa. MHdopmannoHHblii 00BEM TeKcTa

OO6mee mnpexacraBieHHe O MHUPPOBOM NPEACTABICHUU ayAHOBU3YaIbHBIX U

2.9 JIpyruX HenpepblBHbIX JaHHbIX. KonupoBanue 1nBera. lLlBeToBble Mozenu.
Mopens RGB. I'my6una koguposanusi. [Tanurpa
PactpoBoe u BekTOpHOE TpeacTaBiieHHe u3o0pakeHuit. Ilukcenb. Ornenka
2.10 UHPOPMALIMOHHOTO  00BbEMa  rpaUyeckux  JaHHBIX JUIS  PacTPOBOTO
HU300paKCHUS
KonupoBanue 3Byka. PaspsgHocTs M wacrora auckperusanuu. KommyectBo
2.11 KaHajuoB 3anucu. OIlleHKa KOJWYECTBEHHBIX I1apaMEeTpOB, CBA3aHHBIX C
IpPECTAaBICHUEM U XpaHEHUEM 3BYKOBBIX (hailiioB
3 HNHdpopMalnoHHbIE TEXHOJIOTHH
- TexkcToBble TOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, ad3all, CTpoka,
' CJIOBO, CHUMBOJ)
15 TekcToBbIi mpoleccop — HHCTPYMEHT CO3JaHMs, pEJaKTUPOBAHUS U
' dbopmarupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBosioB. Ilpudrt. Tuner mpudron
13 (pyOnensle, ¢ 3aceukamM, MoHOIIUpPUHHBIE). [lomyXkupHOe U KypcHBHOE
' Haueptanue. CBoiicTBa a03ameB: TpaHUIbI, a03alHBIA OTCTYN, HWHTEPBAa,
BbIpaBHHBaHKE. CTHIIeBOE (hopMaTHPOBAHUE
14 CrpykTypupoBaHue HHPOpPMALMM C TOMOIIBIO  CIHUCKOB U TaOJHIL
' MHuoroypoBHeBble ciicku. [Jo0aBneHne Tabinil B TEKCTOBbIE JOKYMEHTBI
35 BceraBka n3o0pakeHUHd B TEKCTOBble JOKyMeHTHl. OOTekaHue H300pa>keHuit
' TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AHarpamMm U Gopmy
16 [TapameTpsl cTpaHullbl, Hymepanus crpaHuil. JloOaBieHne B JTOKYMEHT
' KOJIOHTUTYJIOB, CCBIJIOK
IIpoBepka mpaBonucanusa. PaccranoBka IepeHOCOB. 1'010COBOMI BBOJ TEKCTA.
3.7 Onrnueckoe pacno3HaBaHue Tekcta. KommnberotepHsiil nepesoa. Vcnons3oBanue
cepBucoB cetn HTepHeT /u1g 00paboTKH TeKCTa
38 3HaKOMCTBO C  rpaduyecKMMH  pelakropamu. PacTpoBble  pUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMUTHBOB
Omnepanun  peaakTUPOBaHUS TpapUUECKUX OOBEKTOB, B TOM YHCIE ITHUPPOBBIX
3.9 dortorpadumii: U3MEHEHHE pa3Mepa, OOpe3Ka, MOBOPOT, OTpakeHWe, padora C

oOmacTsiMu  (BbIZIETICHHE, KOMHMPOBAHME, 3aJIMBKA IIBETOM), KOPPEKIWs IIBETA,




SAPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduxa. Co3maHue BEKTOPHBIX PUCYHKOB  BCTPOCHHBIMHU
CpeACTBaMU TEKCTOBOI'O IIpoleccopa WM JAPYIHMX Mporpamm (IPpUIIOKEHUiN).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11

3.12

[ToaroroBka myiabTUMeIUMHBIX Tpe3eHTanmit. Cnaiin. JloGaBneHue Ha ciaiin

TEeKCTa ¥ n300pakeHnid. PaboTa ¢ HECKOJIBLKUMU CIIaiiIaMu

I[O6aBJ'ICHI/Ie Ha CJ'I&fI,I[ AyANOBU3YAJIbHBIX JTaHHBbIX. AHuManms. FI/IHepCCBIJ'IKI/I

8 KJIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 31eMeHT COAePKAHUSA
Teopernueckue 0OCHOBBI HH()OPMATHKH
Heno3uumoHHble U MO3UIUOHHBIE CUCTEMBbI cuucieHus. Angasut. OCHOBaHUE.
Pa3eépryTast popma 3amucu uyucna. IlepeBog B AECATHUHYIO CHCTEMY YHCEII,

3alMUCAHHBIX B APYTUX CUCTCMAX CUHUCIICHUA
Pumckas cucrema CUUCICHUS

JIBonuHas cucrema cunciieHus. Ilepesox nensix uncen B npexnenax ot 0 no 1024
B JIBOMUYHYIO CUCTeMY cuncieHus. BocbMepuunas cuctema cumncienus. Ilepeson
4ucesl U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO U JECATHUUHYHO CHCTEMBI U
obOparHo. IllectHanuarepuuHas cucrema cuucieHus. IlepeBox umcen wu3
LIECTHAATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUUHYI0 U JECSITHUHYIO

CUCTEMBI U 00paTHO
Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS

Jlornueckue  BbICKa3bIBaHMs.  Jlormueckme  3HAUEHUS  BBICKa3bIBAaHUIA.
DJeMeHTapHbIe W COCTaBHBIC BBICKa3bIBaHUs. JIOTHUECKHE OIepamuu: «u»
(KOHBIOHKIIUS, JIOTMYECKOE YMHOMKEHHE), «WIN» (IU3BIOHKIMS, JIOTHYECKOe
CIIOXKEHHE), «He» (Jlorndyeckoe orpuianue). [Ipuoputer noruueckux onepanui.
OmnpezneneHre HMCTUHHOCTH COCTABHOTO  BBICKA3bIBaHMS TP M3BECTHHIX

SHAYCHUAX UCTUHHOCTHU BXOJAIIUX B HETO SJICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue Bolpaxenus. [IpaBuna 3anucu jormdeckux BoipakeHui. [Toctpoenue

Ta6JII/ILI HUCTHUHHOCTH JIOTMYCCKUX BI:Ipa)KeHI/Iﬁ

1.7

Jlorndueckue 31eMeHTHI. 3HAKOMCTBO C JJOTHYSCKUMHU OCHOBaMH KOMIIBIOTCpa

ANTOpUTMBI U IPOTPAMMUPOBAHHE

2.1

[Tonsitue anroputma. HMcnogHUTENW aIrOpUTMOB. AJTOPUTM Kak IUIaH




yYHpaBJCHUA UCITIOJIHUTCICM

2.2

23

CgoiictBa anroputma. CriocoObl 3arucH aaropuTMa (CIOBECHBIH, B BUAE OJOK-

CXEMBI, IPOTrpaMma)

AnroputmMuueckue KOHCTpYKIuU. KoHCTpykumsi «ciepoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYeHHOCTb  JIUHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTb
MPElyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTH BBITIOTHSAEMBIX AEHCTBUIM OT

HUCXOOHBIX JaHHBIX

24

KOHCprKHI/IH «BCTBJICHHUC): IIOJIHAA MW HCIIOJHAasA q)OpMBI. Bremmonnenue u
HCBBLITIOJIHCHHUEC YCJIOBUSA (I/ICTI/IHHOCTL H JIOXXHOCTBb BHCK&?»HBB.HI/IH). HpOCTBIe u

COCTaBHBIC YCJIOBUSA

2.5

2.6

KOHCTPYKIII/H[ «IIOBTOPCHUC): HUKJIILI C 3aJaHHBIM YHCJIOM HOBTOpCHHfI, C

YCJIOBUEM BBIIIOJIHCHUS, C HepeMCHHOﬁ OHKIa

Paspaborka s (OpMaIbHOTO WCIIONHHUTEIS QJITOPUTMA, IMPUBOMISINETO K
TpeOyeMoMy pe3yibTaTy MpU KOHKPETHBIX HCXOJIHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX aJTOPUTMOB C UCIIOJIB30BAHUEM IIMKJIOB M BETBJICHHM ISt
yopaBieHus: (GOpMardbHBIMH  HUCHOTHUTENSMU. BBIMOIHEHHE alropuTMOB

BPYUYHYIO U Ha KoMmnbioTepe. CHHTaKcH4YecKue U jorndeckue omuoku. OTkassl

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIi
Anroputmuueckuit  f3pik). CucTeMa MNpOrpaMMHUpPOBAHUS: PEJAKTOp TeKCTa

IIpOrpamm, TPAHCIATOP, OTIIATUUK

2.8

2.9

2.10

2.11

HepeMeHHaﬂ: THII, WM, 3HA4YCHUC. HGJ'II)IG, BCHICCTBCHHBIC MW CHMBOJIbHBIC

MNEPEMCHHBIC

OnepaTop npucCBarMBaHUA. ApI/I(I)MeTI/I‘-ICCKI/IC BBIPAXKCHUA U TOPAOOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHUCIIaMU. HNECIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJICHUS. HpOBepKa ACIIMMOCTH OJHOI'O LEJIOTr0 YHCJIa Ha APYyTroc

BerBnenus. CoctaBHble yCIOBHsS (3alHMCh JIOTMYECKHX BBIPAKEHMHA Ha
M3y4aeMOM SI3bIKE IporpaMMupoBanus). HaxoxxaeHne MUHMMyMa U MaKCUMyMa
U3 ABYX, TPEX M YETBIPEX uncen. Perenne KkBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIICCTBCHHBIC KOPHU

I[I/IaJIOI‘OBaH OTJIalKa IporpaMMm: MomaroBO€ BBIITOJHCHHUEC, ITIPOCMOTP 3HAYCHUI

BCJIIMYHH, OTJ'IaI[O‘IHBII\/'I BBIBO/, BBI60p TOYKHU OCTaHOBa

2.12

[ukn ¢ ycnoBuem. AnroputM EBkina 1yist HaX0KIeHUS HAMOOJIBIIIETO 001IIero
JCIIUTECIIA I[Byx HaTypaJIBHBIX YHUCCII. PaSGI/IeHI/Ie 3allucu HaTypaHBHOFO yuclia B

MO3UIIMOHHOM CHUCTEME€ C OCHOBaHWEM, MEHBIIMM WM paBHbIM 10, Ha




OTJeNbHbIC IH(PHI

2.13

2.14

2.15

[{ukn ¢ mepeMeHHON. AJTOPUTMBI IPOBEPKHU JIEIMMOCTH OJHOIO LIEJIOr0 Yucia

Ha JIpyroe, MPOBEPKU HATYPAIIbLHOTO YKciIa Ha IPOCTOTY

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) I€PEMEHHEIE.
[TocumBonpHast 00paboTka cTpok. [lomcdér 4acTOThI MOSBIEHUS CHMBOJIA B
cTpoke. Berpoennsie hyHKIMU A1 00pabOTKU CTPOK

OnpezneneHre BO3MOXHBIX PE3yJbTATOB pPadOTHl AITOPHUTMA TPU 3aJaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OMPEIEICHHE BO3MOXHBIX BXOIHBIX JIaHHBIX,

MNPpUBOAAIINX K JAHHOMY PE3YJIbTATy

9 KVIACC

Kox

1.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

[{udpoast rpaMOTHOCTH

I'moGanehas cetb WutepHer. IP-ampeca y3ioB. CereBoe XpaHEHHE TaHHBIX.
MeTo/1b1 UHIUBUYaTLHOTO W KOJUIEKTHBHOTO pa3MeIeHs] HOBOM MHGOpMaIuu B
Wutepnere. bonbie paHHble (MHTEPHET-AAaHHBIE, B YAaCTHOCTH JIaHHBIC

COLIMAJIbHBIX CETeHl)

1.2

1.3

[Tonsitue 00 wHOpMaMOHHOW O€30MacHOCTH. YTPOo3bl HUH(POPMAIUMOHHOMN
0e3o0macHOCTH TIpU paboTe B TNI0OATBHOM CETH U METOMBI MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHOl ayTeHTHU(UKAIMHU. 3allUTa JUIYHOM WH(OpPMAIUU B CETH
WNurepner. be3omacHble  cTpareruu  moBedeHUs B ceTu  VHTepHer.
[IpenynpexnaeHne BOBICYCHHS B JIECTPYKTHUBHBIE W KPUMHHAIBHBIE (DOPMBI

CeTeBOIl aKTUBHOCTHU (KHMOepOYJUIMHT, (PUILKHT U Ipyrue GopMbl)

Bunsr nestensHoctn B UHTepHEeTE. VIHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIC
CepBHUCHI (1MOUTOBaAsA CiIyk0a, BUACO-KOH(DEPEHL-CBSI3b U APYTHUE), CIIPABOYHBIC
CIykObl (KapTbl, pAacluUCaHUs U JIpyrue), IOHCKOBBIE CIYXKObI, CITyXObI
OOHOBJICHHSI TPOTPAaMMHOr0 obecredeHuss U Jpyrue ciyx0bl. CepBUCHI
rocymapcTBeHHbIX  ycuyr. OOnaunbple xpaHwimmnia AaHHBIX. CpencTtsa
COBMECTHOM  pa3paloTKu JOKyMeHTOB (onmaiiH-o¢ucel). IIporpammuoe
obecrieueHne Kak BeO-CepBHUC: OHJIAMHOBBICE TEKCTOBBIE U Tpaduueckue

PENaKTOPhI, Cpebl Pa3pabOTKH MPOTrpaMM

Teopernuecknue OCHOBBI HH()OPMATHKH

2.1

Mogens. 3agauu, pemiaemble ¢ MOMOIIBIO MojaenupoBanus. Kiaccugukarmm




2.2

23

Mmojeneii. MartepuanpHele  (HaTypHble) W HH()OPMAIMOHHBIE  MOJECIH.
HenpepeiBHble M guckperHole Mozaenu. Mmuranmonsnsie mopnenu. Hrpossie
mogenu. OneHKa COOTBETCTBUS MOJEIU MOJEIHPYEMOMY OOBEKTY M LENISIM

MOACIINPOBAHUA
Tabnuunbie MOACIIH. Ta6n1/1ua KaK NIpe€ACTaBJICHUEC OTHOUICHUA

ba3el nmannpix. OTOOp B TabiMIE CTPOK, YAOBICTBOPSIOIMIUX 33JIaHHOMY

YCIIOBUIO

24

I'pa¢. Bepmuna, pebpo, myTh. OpHUEHTHPOBAHHBIE W HEOPHUCHTHPOBAHHBIC
rpadel. J{nmuHa (Bec) peOpa. BecoBas matpuna rpada. JlnmuHa myTH MEXIy
BepmmHamMu rpada. [Mouck ontumansHOro MyTH B rpade. HavanpHas BepmmHa
(MCTOYHMK) W KOHEYHas BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.

Brruncnenue Kou4ecTBa MyTei B HAITPABJICHHOM allUKJINIECKOM rpade

2.5

2.6

Hepeso. Kopenb, Bepmaa (y3en), JmcT, pedpo (myra) aepeBa. Beicota aepesa.
[Mognepeso. Ilpumepsl wucmons30BaHus JepeBbeB. I[lepebop BapuaHTOB C
MOMOIIIBIO JiepeBa

[Tonatne Maremarudeckod Mojenu. 3ajayd, pelaeMble € MOMOIIBIO
MaTeMaTH4eCKOTro (KOMIIBIOTEPHOTO) MOJEIIUPOBAHUS. Otnuune
MaTeMaTHYeCKOM Mojaeiau OT HaTypHOM MOJEId M OT  CIOBECHOIO

(JluTepaTypHOro) onucaHus 00beKTa

2.7

3.1

3.2

OTaIbl KOMIIBIOTCPHOT'O MOJCIMPOBAHHA: IIOCTAHOBKA 3ada4du, IMOCTPOCHUC
MaTeMaTH4eCKOn MOACIHN, nporpaMmMHas peaimn3anus, TCCTUPOBAHMUC,
MMPOBCACHNEC KOMIBIOTCPHOIO OKCICPUMCHTA, AaHAJIM3 €ro pe3yjbTaToB,

YTOYHEHHUE MOJEIN
AJTOPUTMBI M TPOrpaMMHUPOBAHUE

Pa3ouenue 3aga4yd Ha IIoA3adadu. CocraBieHue AITOPUTMOB U Mporpamm C
HUCITIOJIB30BaHHUEM BeTBHeHI/IfI, HUKJIOB M BCIIOMOIaTCJIbHBIX aJITOPUTMOB JJI

YHpaBJCHUA UCTIOJHUTECIICM UJIN APYTUMHA UCIIOJIHUTCIIAMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CocTaBiieHHE U
OTJaJKa MporpamMM, pPEaIM3YIOLUIMX THUIIOBBIE  alTOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MAacCHBOB, Ha OJHOM M3 SI3bIKOB NPOTrPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkombHbIii AnroputMudeckuii SI3bIK):
3all0JIHEHUE YHUCIIOBOIO MAcCHUBA CIy4YalHBIMM 4YHCIAMH, B COOTBETCTBUHU C
dbopmysoit win myTéM BBOJA YHCEN, HAXOXKIEHHE CYMMBI 3JIEMEHTOB MAacCHBa,
JMHEWHBIN OUCK 33JJaHHOTO 3HAYCHMsI B MAaCCHBE, MOJICUET 3JIEMEHTOB MacCHBa,

YAOBJICTBOPAIOMIUX 3aJaHHOMY YCJIOBHIO, HaxXO0XJACHUC MHUHUMAaJIBHOI'O




(MakcuManbHOTO) AneMeHTa MaccuBa. COpTUPOBKA MacCHUBa

3.3

OO6paboTka TOTOKA JAHHBIX: BBIYHUCICHHWE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(METHUeCKOro, MUHUMAJIBHOTO M MAaKCHUMaJbHOI'O 3HA4YE€HUs 3JIEMEHTOB

MOCJICAOBATCIIBHOCTH, YAOBJICTBOPAIOIUX 3aJaHHOMY YCJIOBHUIO
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4.1

4.2

VYupasnenue. Curnan. O6paTtHas cBsi3b. [loyueHne CHUTHaJIOB OT IU(PPOBBIX
JaTYMKOB (KacaHWs, pAacCTOSHUS, CBeTa, 3BykKa u J1pyroro). [Ipumeps
UCTOJB30BaHUSl TPUHIMMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBICHHS
TEXHHYECKMMHU YCTpOICTBaMM, B TOM 4HciIe B poboToTexHuke. [Ipumeps
POOOTU3NPOBAHHBIX CUCTEM (CHUCTEMA yIPABJICHUS ABM)KEHHEM B TPAHCIIOPTHOM
CHCTeMe, CBapoyHas JIMHUS aBTO3aBOJa, ABTOMATH3UPOBAHHOE YIIPaBIICHHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAsi CHCTEMa YIPaBICHUS TPAHCHOPTHHIM

CPEICTBOM U JPYTHE CUCTEMBI)
HudopmaninoHHbIEe TEXHOIOTUN

[TonsTHe 00 AMEKTPOHHBIX TabNHMIax. THMBI TaHHBIX B SYEHKAX SJIEKTPOHHOM
Tabmuipbl. Penaktuposanue u popmatupoBanue tabaul. Berpoennsle GyHKIMu
JUIsL TIOMCKAa MaKCUMyMa, MUHHUMYMa, CYMMBbl U CpPEIHEro apu(pMeTHYECKOro.
CopTupoBKka JaHHBIX B BBIIEICHHOM aAuanasoHe. IloctpoeHne auarpamm
(rucTorpamMma, Kpyromas AMarpaMma, TOuY€4Hasl Jauarpamma). BpiOop Tuna

AuarpaMMbl

[TpeoOpaszoBanue Gopmyn mpu KomupoBaHuU. OTHOCUTENbHAsA, aOCOMIOTHAS U

CMCIIaHHasg aapecalunsa

4.3

VYc0BHbBIE BBIUKCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U MOACUET
3HA4YEeHUH, OTBEYAIOLIMX 3aJaHHOMY yciioBHio. OOpaboTka OonpIIMX HaOOpOB

JaHHBIX. YucneHHoe MOACITIUPOBAHUEC B DJICKTPOHHBIX Ta6m/1uax

4.4

Ponb mHGOpMaMOHHBIX TEXHOJIOTUH B Pa3BUTUH 3KOHOMHUKH MHpA, CTpaHBbI,
peruona. OTKpeIThIe oOpa3oBaTenbHbIe pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH M  HMHDOPMALIMOHHBIMU  TEXHOJIOTHSIMH:  BeO-Iu3aiiHep,
IPOTPAaMMHUCT,  Pa3pabOTUMK  MOOWJIBHBIX  HPUIOKEHUH, TECTUPOBIIMK,
ApPXUTEKTOpP MPOTPaAaMMHOI0 OOECleueHus, CHEUAINUCT IO aHaIu3y AAHHBIX,

CHCTEMHBIH AAMUHUCTPATOP




IMPOBEPSIEMBIE HA OI'D 1O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

3HaTh (MOHUMATB)

Branenne OCHOBHBIMH  TOHATUSMH: HH(MOpMaLus, Iepenaya,
XpaHeHne U 00paboTka WH(pOpPMAINHU, AITOPUTM, MOAEIH, H(POBOI
OPONYKT ¥ WX HCHOJNB30BaHME JUIS pPEUICHUS YYeOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

BJIaIleHI/Ie IMOHATHUAMMA:  BBICKA3bIBAHUC, JIOTMYCCKasA  OIlcpanus,

JIOTNYCCKOC BBIPAKCHUC

VYMmern

2.1

2.2

23
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2.5

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEHUs HHPOPMAIMOHHOTO

00bEMa u CKOPOCTH I€peaavun JaHHbIX

YMeHue 3anuceiBaTh M CpaBHHUBaTh Ienble unciaa ot 0 go 1024 B
Pa3IUYHBIX TTO3UIMOHHBIX CUCTEMaX CUUCIICHHS C OCHOBaHUSIMHU 2, 8,

16, BBITIOJIHATH apI/I(l)MCTI/I‘leCKI/IC ornepanru Ha HUMHA

YMmenue KOOAUPOBATH MU ACKOAHWPOBATH COO6H_I6HI/I$I IO 3aJaHHBbIM
IMpaBHJIaM; ITOHMMaHHC OCHOBHBIX MMPUHIMIIOB KOAWPOBaHUA
I/IH(I)OpMaL[I/II/I pasjquoﬁ IMpUpOAbI: TCKCTOBOﬁ, rpa(bnqecxoﬁ, ayauo
VYMeHHe 3aluchiBaTh JIOTHYECKHUE BBIpAXKCHUA C HCIHOJB30BAHUCM
JU3BIOHKINHK, KOHBIOHKOHWU W OTPUIAHHA, OIMPEACIATH MCTUHHOCTH
JJOTHYCCKHUX BLIpa)KeHPIﬁ, €CJIM HM3BCCTHBI 3HAUYCHUA MHMCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I UCTUHHOCTHU JJIA
JJOTHYECKHUX BLIpa)KeHHﬁ; 3alMUCbIBAaTh JIOTHYCCKUEC BBIPAXKCHUA Ha

HN3Y4aCMOM S3BIKE IPOTrpaMMUPOBAHUSA

YMeHue COCTaBlIATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIO)KHBIE  QJITOPUTMBI  JJId  YIOPaBICHUS  HCIOJIHUTEIISIMU
(Uepenamka, YepTE&XHUK U Jpyrue); cO3laBaTb M OTJIAKUBATH
MporpamMMbl Ha OJHOM M3 SI3BIKOB TporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlxonbHbld AdrOpUTMHUYECKUN  S3BIK),




peaTM3yIoIIUe HECIOKHbBIE aITOPUTMbI 00PAOOTKH YUCIIOBBIX JaHHBIX
C UCTOJIB30BAaHUEM IMKJIOB U BETBJICHUH; yMEHUE pa3OuBaTh 3a1a4M
Ha moJ3agavur, UCI0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC 1 BbIPAKCHUA
pPa3IMYHBIX  THUIOB  (YUCIIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX);
AHAJIM3UPOBATH HpeﬂHO)KeHHBIﬁ AJIroOpuT™M,  OIPCACIIATh, KAKHC
pe3yabTaThl BO3MOXHBI TPH 33JaHHOM MHOXECTBE HMCXOJHBIX

3HaYEHU N

2.6

YMeHue 3amucaTh Ha HM3y4aeMOM  S3bIKE IIPOIPAMMHUPOBAHMS
QITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOIO LIEJIOr0 YMCiIa Ha APYTroe,
MPOBEPKH HATYypPAJIBHOTO YHCIIa HA TPOCTOTY, BBIACICHUS LU 13
HaTypaJIbHOI'O YHUCIA, IIOUCK MAaKCHMyMOB, MHHHUMYMOB, CYMMBI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

2.7

Branenve ymMeHueM OpUEHTUPOBATHCA B HMEPAPXUUYECKON CTPYKTYpE
(baimoBoi cucTteMbl, padoTaTh ¢ (GaillIoBOH CHCTEMON MEPCOHATLHOTO
KOMITBIOTEpa C HCHOJBb30BaHMEM rpadudeckoro wuHTtepdeiica, a
MMEHHO: CO3/JaBaTh, KONMPOBaTh, INEepeMellaTh, MNEPEUMEHOBBIBATD,

YAAIATh U ApXUBUPOBATH (ailyibl U KaTajaoru

2.8

BJ'IaIleHI/Ie YMCHUSAMU U HABbIKaAMHU HCIIOJIb30BAHHUA I/IH(bOpMaIII/IOHHI)IX
U KOMMYHUKAIIMOHHBIX TEXHOJIOT U AJig TIOUCKA, XpaHCHUA,

00paboTKH U Mepefaun U aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMALIUN

2.9

YMmeHue BbIOUpaTh CrOco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuibl, cXeMbl, Tpaduku, ITUarpaMmbl) C
WCIOJIb30BAHUEM  COOTBETCTBYIOLIMX  NPOrPAMMHBIX  CPEJICTB

00pabOTKN JaHHBIX

2.10

YMenue ¢dopmanuzoBaTb U CTPYKTypUpOBaTh  HH(OpMAIHIO,
UCTIONB3YSl DJIEKTPOHHBIE TaONUIBI AN OoOpaOOTKH, aHanmu3a u
BU3yaJIN3alliy YHCIIOBBIX JIaHHBIX, B TOM YHCJIE C BBIJICICHUEM
quarna3oHa TaONWIbl W yHOPSAOYMBAaHUEM (COPTHUPOBKOW) €ro
AJIEMEHTOB; YMEHUE MPUMEHSATHh B JJIEKTPOHHBIX TaOIHIaX (GOPMYJIBI
JUIsT  pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (YHKIIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIIAHHOM aJpeCcaliiy; UCIIOIh30BaTh
AIIEKTPOHHBIC TAOJUIIBI JJII YUCICHHOTO MOJCIUPOBAHUS B MPOCTHIX

3a/1auax U3 pa3HbIX MPEAMETHBIX 00JacTei




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
ITO HTHO®OPMATHUKE

Koxa

H#HHPar####1.1

IIpoBepsieMblii 3JIeMeHT coepKAHUA

Hudposas rpaMoOTHOCTH

@aiinpl ¥ mankd (katajoru). llpuHIMNBI mocTpoeHHs (PaiIoBbIX
cucteM. [TonHoe nms daiina (manku). [1yTe k daitny (manke). Pabota ¢
¢daitmamMm W KarajloraMM CpEICTBAaMH OINEPAMOHHOW CHCTEMBI:
CO3/1aHKe, KOIIMPOBAaHUE, MTepeMeIleHUE, IEPEUMEHOBAHUE U YIalleHUE
¢daiinoB m mamok (karaigoroB). Tumbl aitmoB. CBoiicTBa (haiiios.
QaitnoBelii Menemkep. Ilouck ¢aiinoB cpeacTBamu omnepanoOHHON

CHUCTCMBI

1.2

O6benunenue kommbioTepoB B ceTb. Cerb MuTepHeT. Beb-cTpanuna,
BeO-caiit. CtpykTypa azpecoB Beb-pecypcoB. bpaysep. I[louckossie
cucrembl. [louck wHpOpMaMKM TO KIIOYEBBIM CJIOBaM H IO
n3obpaxenuto. JloctoBepHOoCcTs UWHGOpPMAIMK, TOJYYECHHOH U3

Wurepuera. [P-anpeca y3n0B. CeTeBoe XpaHEeHHE JaHHBIX

Teopernueckrne 0CHOBbI UHPOPMATUKHU

2.1

JIMCKpETHOCTh JTaHHBIX. BO3MOXHOCTH ONUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasutr. MomHocTs andasura. J[BonyHbIH andaBuT.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOMHaIuil)
(buxcupoBaHHOW IUHBI B ABOMYHOM aindasute. I[IpeoOpasoBanue
moboro andaBuTa K JBOMYHOMY. KoOIMYeCcTBO pas3IMYHBIX CIIOB
(bUKCUpPOBaHHOM JJIMHBI B al(aBUTe ONpeIeIEHHON MOLTHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(paBUTa C MMOMOIIBIO KOJIOBBIX CJIOB
B JpyroMm aindasure, KogoBas Tabnuua, nekoauponanue. Koaguposanue
TekcToB. PaBHOMepHBI kKof. HepaBHOMepHbIi ko. Konuposka ASCII.
Bocemubutabie komaupoBku. [lonsatue o xomupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUI € HCIIOJIB30BAaHHMEM PAaBHOMEPHOTO U

HepaBHOMEpHOTO Koaa. HpopManroHHbIH 00BEM TEKCTa

2.2

Nudopmannonnsiii 00bEM TaHHBIX. BUT — MUHUManbHas €IUHHIIA
KOJIM4YeCTBAa MH(POPMAIIMKM — TBOWYHBIA pa3psia. EnuHUIBI n3MepeHus

nH(pOpMaMOHHOTO 00bEMa MaHHBIX. but, 6aiiT, kumobalT, Merabair,
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rurabaiiT. CKopocTh nepeaay JaHHBIX. EMUHUIEI CKOPOCTH Tepeiaun

JaHHBIX

KomupoBanue mBera. llBetoBeie momenu. Monens RGB. I'mybuna
koxuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHui. Ilukcensb.
Onenka wuH(MOPMAIMOHHOTO O00BEMA TpapUUECKUX JaHHBIX IS

pacTpoBOro U300paskeHus

KO,I[I/IpOBaHI/Ie 3BYKa. P azpsAAHOCTb M 4YaCTOTa 3aIlrCH. KomnaecTBo
KaHaJIOB 3aI1iCH.
OHeHKa KOJIMYCCTBCHHBIX IIapaMETPOB, CBA3AHHBIX C IIPCACTABICHUCM

Y XpaHEHUEM 3BYKOBBIX (paiiioB

2.5

Hemno3uimoHHbIe W TO3WIMOHHBIE CHUCTEMBl CUYUCICHUSA. AJ(aBHT.
OcHoBanue. Pazpépuyras ¢dopma 3amucu uwucna. IlepeBon B
JNECATUYHYI0 CHUCTEMY 4YHCEJ, 3alUCaHHbIX B JPYrUX CHCTEMax
CUHCTICHUSI.

PumMmckas cucremMa cuucieHus

2.6

2.7

JlBonuHas cucreMa cuucieHus. [lepeBo Lenslx 4ncen B mpeenax or
0 1o 1024 B nBOMUHYIO CHCTEMY cuucieHHs. BocbMmepuuHas cucrema
cuncnenus. [lepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B JBOMUHYIO U
JecsITUUHyl0 cucteMbl W oOparHo. lllecTHaauarepuunas cucrema
cuncnenus. llepeBox 4ncen W3 IIECTHAAUATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMbI U O0OpaTHO.

ApI/I(I)MeTI/ILIeCKI/IC orepanuru B JIBOMYHOM CUCTEME CUHCICHUS

Jlornueckue BbICKa3bIBaHUs. Jlornueckue 3HAUYEHMsI BbICKA3bIBAaHUMU.
BHGMCHTapHI)Ie M COCTaBHBIC BBICKa3bIBaHUS. Jlormueckne Oorcpannu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHUE), «WI» (AU3BIOHKIIUSA,
JIOTUYECKOE CIIOKEHHE), «Hey (oruueckoe oTpuuianue). [Ipuopurer
Joruueckux omnepauuid. OmnpeneneHue HUCTUHHOCTH — COCTaBHOIO
BBICKa3bIBaHMs, €CJIM HM3BCCTHBI 3HAYCHHUA HMCTHHHOCTH BXOIAIIHUX B
HEro JJIEMEHTapHbIX BbICKa3bIBaHUU. Jlormueckue BBIpAKEHUSI.
[IpaBuna 3amucu JOTHYECKUX BhIpaxeHud. IloctpoeHue TabmuIl

HCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/II\/JI

2.8

Jlornueckne »IEMEHTBEL. 3HAKOMCTBO C JIOTHYCCKHMH OCHOBaMH

KOMIIbIOTEpa

2.9

HerepBIBHBIC N OUCKPETHBIC MOACIIN. NMuTanmmoHHEIS MOACIIH.




2.10

2.11

Urposeie mogenu. OueHka afeKBaTHOCTU MOJEIU MOJAEIUPYEMOMY

O6’beKTy " OeJIsIM MOJCINPOBAHUA

Tabnmuunbie Monenu. Tabnuia kKak mpeacTaBiIeHUe OTHOMICHHS. ba3bl
nanHelx. OTOOp B TaOuuIle CTPOK, YAOBIETBOPSIONINX 3aJaHHOMY

YCJIIOBHUIO

I'pad. Bepmuna, peopo, MyThb. OpueHTHUpOBaHHbIE u
HeopueHTUpoBaHHbIe Tpadul. [[nmmHa (Bec) pebpa. BecoBas marpuia
rpada. J{nuHa nytu Mexay BepummHamu rpada. [louck ontuManbHOro
myTt B rpade. HavanpHas BepmmHa (MCTOYHUK) M KOHEYHAS BEPIIIMHA
(cTokx) B opueHTHpOBaHHOM rpade. Briuncienne konuuecTBa MyTed B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

2.12

Hepeso. Kopens, BepmmHa (y3en), muct, pedpo (ayra) nepesa. Beicora
nepesa. IlognmepeBo. Ilpumepbl ucnonb3oBaHusi aepeBbeB. llepedop

BapHWaHTOB C IOMOLIBIO ACPCBA

3.1

AJTOPUTMBI U IPOTPAMMUPOBAHHE

CpoiictBa anroputMa. CrmocoObl 3amucu aaroputMa (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, POrpaMma).

CocrapneHue anropuTMOB U MPOrPaMM C UCIIOJIb30BAHUEM BETBJICHUH,
IHMKJIOB M  BCIIOMOTAaTEIbHBIX  QJTOPUTMOB Uil  YIIPABJICHUSA
ucnonuuteneM (Pobor, UYepenamka, UYepTéXHUK U JIpyTHE).

BrInonHenne aropuTMOB Bpy4YHYIO M Ha KOMIIBIOTEpE

3.2

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
HIxonbHBIH ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMHUpOBaHHUS:  pPENAKTOpP  TEKCTa  IIporpamw,
TPaHCIIATOP, OTIAJYHK.

[lepemenHas: Tun, wums, 3HadyeHHWe. Llenble, BEHNIECTBEHHBIE U
CUMBOJIbHBIC [IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(pMETHUYECKHE BBIPAKEHUSI U TMOPSIOK
ux BbluHciaeHUSA. Onepanuy C LENbIMH YHUCIAMHU: ILEJIOYHUCICHHOE
JeJICHHEe, OCTaTOK OT aeneHus. Bersnenus. CocTaBHbIE yCIIOBUSA
(3amuch  JIOTMYECKMX  BBIPQKEHMM  HA  HM3Yy4aeMOM  SI3bIKE
nporpamMmupoBanus). HaxoxxaeHne MUHIMyMa

U MakCHUMyMa U3 IBYX, TPEX U 4ETHIPEX uncell. Pelenne KkBaapaTHOro
YPaBHEHHUs, UMEIOLIETO BEIECTBEHHbIE KOpHH. Llukin ¢ ycrnoBuewm.

Anroput™ EBkinaa Ju1st HaXoxaeHUsT HauOOJIBIIEro OOIIEero AeTUTeNs




NBYX HaTypalbHbIX 4Hcen. Pa3OueHue 3amucu HaTypalbHOTO YMCIA B
MIO3ULIMOHHON CUCTEME ¢ OCHOBAaHHMEM, MEHBIIMM WU paBHbIM 10, Ha
oraensHble mUppsl. LUK ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JEJIMMOCTH OJTHOTO LIEJIOr0 YUCJIa Ha APYroe, MPOBEPKU HATYpPaJIbHOIO

4uClla Ha IPOCTOTY

3.3

3.4

3.5

3.6

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBEIC)
nepemeHHble. [locumBosibHas o0paboTka crpok. Iloncuér uacToThl
MOSIBIICHUSI CUMBOJIA B CTpOoKe. BeTpoennsie ¢pyHKuuu 1ist 06paboTku
CTPOK

OmnpeneneHre BO3MOXHBIX pe3yJbTaTOB pabOThl AIrOpUTMa MpHU
JTAHHOM MHOJKECTBE BXOJHBIX JAHHBIX, OMNpPEICICHHE BO3MOMXKHBIX

BXOJAHBIX JAHHBIX, TPUBOJANINUX K JAHHOMY pPC3YyJIbTATy

Tabmuunble  BenmuuuHbl  (MaccuBbl).  OJIHOMEPHBIE  MACCHUBBHI.
CocraBneHue U OTIaJKa WPOrpaMM, pPEATU3YIONUX TUIIOBHIC
aNrOpUTMbI 00PAOOTKH OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJIHOM
3 s3bIKOB mporpammupoBanust (Python, C++, Ilackans, Java, CH#,
IkonpHBIH ~ ANTOpUTMUYECKHH  SI3bIK): 3amOTHEHHE YHUCIOBOTO
MaccuBa CIIy4allHBIMH YHCJIaMU, B COOTBETCTBUHM C (OPMYJIONW WU
NyTéM BBOJA YHCEN, HAXOXIEHUE CYMMBI 3JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MONCK 3aJJaHHOTO 3HAYSHUS B MACCHBE, IOJICUET DJIEMEHTOB
MACCHBa, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBUIO, HAXOXIECHUE
MUHUMAaJIbHOIO (MaKCHUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHUCICHHE KOJIUYECTBA,
CYMMBI, CpEeIHEro apuMeTHIECKOTO, MHUHHUMAaJIEHOTO u
MaKCHMaJIbHOT'O 3HAUYCHUSA DJIEMEHTOB MOCJIEIOBATEILHOCTH,

YAOBJICTBOPAOIIUX 3aJaHHOMY YCJIIOBHIO

Vnpasnenue. Curnan. OOpatHas cBs3b. llodydyeHue CUTHANIOB OT
1M (POBBIX AATYUKOB (HApUMEp, KacaHusl, pacCTOSHUS, CBETA, 3BYKa).
[Ipumepsbl HCMONB30BaHMUSA NPUHIMIA OOPAaTHOW CBSI3M B CHUCTEMAax
YOpPaBJIEHUSI TEXHUYECKUMHU yCTPOWCTBAMU C MOMOUIbIO JaTUYUKOB, B

TOM YHCJI€ B POOOTOTEXHUKE

WudopmanroHHbIe TEXHOIOTUI

4.1

TexkcToBble JOKYMEHTBI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHUIIA,
a03ar1, CTpokKa, CJI0BO, CHMBOJI).

TekCTOBBIM NPOLECCOP — UHCTPYMEHT CO3JaHMs, PEIaKTUPOBAHUS U




dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue
tekcta. CoiictBa cumBoJIOB. [Ipudt. Tunsl mpudrto (pyodieHsle, ¢
3acedyKaMu, MOHOIIUPUHHEIC). [TomyKUpHOE M KypCUBHOE HauepTaHHeE.
CpoiicTBa a03aneB: TpaHHIBI, a03alHBId  OTCTYI, HWHTEPBAa,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe ¢GopmaTupoBaHUE.
CrpykrypupoBanre WHOOPMAIMK C IOMOIIBIO CIIHCKOB ¥ TaOJIHII.
MHuoroypoBHeBble cnucku. JloOGaBneHne TabnMIl B TEKCTOBBIC
JIOKyMEHThI. BcraBka W300paKeHHA B TEKCTOBBIE JOKYMCHTHI.
OOtexkanne wu300pakeHUH TEKCTOM. BxitoueHne B TEKCTOBBIN
JOKYMEHT Jauarpamm, (popMmyJi, HyMepaluu CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U JPYTUX AJIEMEHTOB

4.2
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PactpoBbie pucynku. Mcnonb3oBanue rpapuueckux NpuMUTHBOB.

Onepauuu penakTUpoBaHUs TIpaduuecKux OOBEKTOB, B TOM YHCIE
udpoBeIX Qororpaduii: uU3MeHEHHWE pa3Mmepa, oOpe3ka, IMOBOPOT,
oTpaxkeHue, pabora ¢ obnacTaMu (BblIEICHHE, KOMUPOBAaHUE, 3AIMBKA
[IBETOM), KOPPEKIIUs IIBETAa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHre BEKTOPHBIX PUCYHKOB BCTPOSHHBIMU CPEICTBAMU
TEKCTOBOT'O TMPOIECCOpa WM JAPYTHMX MporpamMm (MPUITIOKEHH ).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

[ToarotoBka MynbTUMeIUNHBIX Tpe3eHTanuid. Cnaiin. JlobaBienue Ha
ciaiiin Texkcra W u3obOpaxeHui. Pabora ¢ HECKONBKUMU CllaiijaMu.
JloGaBinenne Ha claid ayAMOBU3YalIbHBIX MJAaHHBIX. AHHMMAIIHS.

I'unepcceslnkn

4.4

4.5

Tunbel JaHHBIX B sUeHKax SJEKTPOHHOW TaOmuibl. PenaktupoBanue u
dbopmatupoBanue Tabmuil. BcTpoeHHble GYHKIMH A7 TOHMCKA
MakcUMyMa, MHHHUMYMa, CyYMMBl W CpeIHEro apupMeTH4eCcKOro.
CopTupoBKa JaHHBIX B BBIJCIEHHOM jauamna3oHe. IlocTtpoenue
auarpaMMm  (TUCTOrpamma, — KpyroBas — AuarpaMma,  TOuY€4Has
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCJ'IBHaH, a0COJIFOTHAS U CMEIIaHHAas azpecanusa

VY COBHBIE BBIYUCIICHUS B AJICKTPOHHBIX Tabnumax. CyMMUpoOBaHUE U
MOACYET 3HAYEHWH, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
Oompmmx  HAOOpOB  AaHHBIX. UYHCIEHHOE MOAEIHPOBAHHE B

OJICKTPOHHBIX Ta6m/1uax




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Uadopmartuka: 7-i kiacc: 6a30BbIi YPOBEHB: YUCOHUK; S-€ U3/IaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkuronepHoe 00111eCTBO

«3narensctBo «IIpocBemeHue

* Indopmaruka: 8-it kimacc: 0a30BbIN YPOBEHB: YUEOHHK; 5-€ U3/TaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkuronepHoe 00111eCTBO

«3narenscrBo «lIpocsemienue»

* ndopmaruka: 9-ii kiacc: 6a30BbIi YPOBEHb: YUCOHUK; S5-€ U3TaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkuronepHoe 00111eCTBO

«M3marensctBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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