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@®enepanpHasg pabodyass mporpamma Mo ydeOHoMy npeamery «HMHpopmaTukar»
(6a30BBINT ypoBeHb) (mpeameTHas oOiacTh «Martematuka U wHOpMaTHKay) (jaiee
COOTBETCTBEHHO — IporpaMmMa 1o HUH(opMaTuke, uUH(POpPMATHKA) BKIIOYAET
MOSICHUTENBHYIO 3aIIUCKY, CO/IepKaHue 00ydeHUsl, TUTAaHUPYEMBbIE pe3yJIbTaThl OCBOCHUS
MpOorpamMMsl 10 UH(POpPMATHKE, TEMATUYECKOE TIJIAHUPOBAHKE, NTEpEeYeHb (KOAUPUKATOD)
pacmpeiesieHHbIX 10 KjaccaM IPOBEpSIeMbIX TPeOOBAHHM K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrPpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHus U SJIEMEHTOB
cozepxkaHusi 1Mo uHpopmaTuke, nepedyeHb (KoAupUKaTop) MpOBEPsSEMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOCHHsI OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHUsI ¥ SJIEMEHTOB COJIEP KaHMs 0 MH(POpPMATHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuH(pOpPMaTUKE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBlieHa Ha OCHOBE TpeboOBaHMW K pe3ydbTaTaM OCBOCHHUS OCHOBHOMU
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs, MPEACTABICHHBIX
B ®I'OC 00O, a takxke dhenepaabHOil pabouelt mporpaMMbl BOCIIMTAHUS.

[Iporpamma o uHbOpMaTUKE JACT MPEICTABICHUE O IIENIAX, OOIIel CTpaTeruu
oOyudeHHUsl, BOCIUTAHUS U Pa3BUTUS OOydYAIOIIUXCS CpeACTBaMH HH(GOPMATUKU
Ha 0a30BOM YpOBHE, YCTAHABIMBAET O005A3aTEIbHOE NPEIMETHOE COJIepKaHUE,
IpeIyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE I10 pa3JieiaM U TEMaM.

[IporpamMa 1o HHpOpPMATHKE OMNpEAENseT KOJIUYECTBEHHBIE M KayeCTBEHHBIC
XapaKTePUCTUKU y4yeOHOro Marepuaja Uil KaXJIOoro roja M3y4eHus, B TOM 4YHCIIE
VIS COAEPIKATEeTbHOTO HAIIOJIHEHUS Pa3sHOTO BHJA KOHTPOJA (IPOMEXYTOUHOM
aTTecTallyd OOYYaroIIKXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX PadOT, roCyAapCTBEHHOU
UTOTOBOM aTTeCcTaIun).

[Iporpamma nmo MHQOpPMATHUKE SBISIETCS OCHOBOM MJII COCTABIIEHUS aBTOPCKUX
y4eOHBIX MPOTpamMM, TEMATHIECKOTO TUTAHUPOBAHUSI Kypca YUUTEIIEM.

Henstmu u3yueHus: MHPOPMATHKH HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
SABJISIFOTCSI:

dopMupoBaHrEe OCHOB MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HaykKu HWHQPOPMATUKH, JOCTHKEHHUSIM HAyYHO-TEXHUYECKOIO
mporpecca W OOLIECTBEHHOM MPAaKTHUKH, 3a CYET Pa3BUTHS TMPEIACTABICHUMN
00 mHpopMalMu Kak O BaKHEMILEM CTPATErHMYECKOM pecypce pa3BUTHUS JIMYHOCTH,
rocyapcTBa, OOIIECTBa, TMOHUMAaHHUS POJAM  MHGOPMAIMOHHBIX  IPOIIECCOB,
MH(GOPMAILIMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJIOTMM B YCIOBUSAX LIUPPOBOM
TpaHchopMaIii MHOTUX C(Ep )KU3HU COBPEMEHHOIO 00ILIECTBA;

oOecrieueHrne  yCIIOBUM, CIIOCOOCTBYIOIIMX  PA3BUTHUIO  ATOPUTMHUYECKOTO
MBIIIUICHUST ~KaK  HEOOXOJMMOTO  YCJIOBUA  MpO(ecCHOHATBHON  NIeATeIhbHOCTH
B COBPEMEHHOM HWH(OPMALMOHHOM OOIIECTBE, MPEANOJaramiIero CcrnocoOHOCTh
oOyyarorierocsi pa30MBaTh CI0KHBIE 337]a4K Ha 00Jiee MPOCThIE M0/13a/1a4H, CPABHUBATh
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HOBBIC 3a/lauMl C 3aJa4aMH, PCIICHHBIMHU paHee, OMpENeATh Iaru IS JTOCTHIKCHUS
pe3yibTaTa U TaK jajee;

dbopMupoBaHWE W  pa3BUTHE KOMIICTCHIIMA OOydYalOmuXcsi B  00JacTH
UCIOJIb30BaHUSI HMH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH, B TOM YHCIE
3HaHWM, YMEHWH W HaBBIKOB palboThl ¢ wuHPOPMANKMEH, MTPOrpaMMUPOBAHUSA,
KOMMYHUKAIIUM B COBPEMEHHBIX ULHU(PPOBBIX Cpelax B YCIOBUAX OOecrnedeHUs
MH(POPMAITMOHHOM 0€30MaCHOCTU TUYHOCTH 00yYaroIIerocs;

BOCITUTAHUE OTBETCTBEHHOTO U WU30MPATENBHOrO OTHOILIEHHUS K HH(OpMaIuu
C yYETOM TIPAaBOBBIX M OTHYECKHUX acCIEeKTOB €€ paclpOCTPaHEHUsS, CTPEeMJICHUS
K TMpOJODKEHHIO oOpa3oBaHuUs B o0macty HMHPOPMAIMOHHBIX  TEXHOJOTUMU
U CO3HUIATETHHOW JESITCIIBHOCTH C TPUMEHEHHEM CPEeACTB HH(OOPMAIIMOHHBIX
TEXHOJIOTUH.

NudopmaTrka B OCHOBHOM 00111eM 00pa30BaHNUU OTPAKALT:

CYIIHOCTh HHPOPMATHUKH KaK HAYYHOU JUCIUILUIMHBI, N3yJarollel 3aKOHOMEPHOCTH
OpPOTEKaHUsI W  BO3MOXKHOCTM  aBTOMATH3allMM  HWH(QOPMAIMOHHBIX  IPOIIECCOB
B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 00J1aCTH TPUMEHEHUSI UH(POPMATUKH, TIPEK/IE BCErO MHPOPMAIMOHHbBIE
TEXHOJIOTHH, YIPaBIECHUE U COLIMAIBHYIO CheEpy;

MEXAUCIUIUIMHAPHBI ~ XapakTep  HMHQOpMAaTUKH U HUHGOPMAIIMOHHON
JESITEeTHHOCTH.

N3yuenne mHpOpMATHKHA OKa3bIBACT CYIIECTBEHHOE BIMSHUE Ha (OPMHUPOBAHUE
MHUPOBO33pEHUSI O00YYarOIIerocs, €ro >KU3HCHHYIO IO3MIINI0, 3aKJIaJbIBAET OCHOBEHI
MOHUMAaHUS TPUHIMIOB (PYHKITMOHHPOBAHUS W WCIOIB30BaHUS HH(POPMAITMOHHBIX
TEXHOJIOTUM KaK HEOOXOJIMMOIro HMHCTPYMEHTA MPAKTUYECKH JIIOOOW MeATeTbHOCTH
U OJHOTO W3 HamOoJiee 3HAYMMBIX TEXHOJIOTHYECKUX TOCTHDKCHHH COBPEMEHHOU
UBUNM3aMK. MHOTHE MpeaMEeTHbIE 3HAHUS U CIOCOOBI JIESTENbHOCTH, OCBOCHHBIC
OoOyJaroIMMuUCs TpU U3YYCHUH WH()OpPMATUKH, HAXOISAT NMPUMEHEHHE KaK B paMKax
o0pa3oBaTeNbHOrO Ipoliecca NpU U3YYEHHH JAPYTUX MPEeAMETHbIX oO0acTe,
TaK ¥ B MHBIX KU3HCHHBIX CHUTYAIlUSX, CTAHOBATCS 3HAYUMBIMH I (POPMUPOBAHUS
KauecTB JIMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha (POPMUPOBAHHE METAMPEIMETHBIX
Y JIMYHOCTHBIX PE3yJIbTATOB O0YUYCHHUSI.

OcHoBHBIE 3amaun yuyeOHoro mpenmera «UHpopmartukay — chopMHPOBATH
y 00y4Yaromuxcs:

MOHNMAaHWE TIPUHIIUIIOB YCTPOUCTBA U (DYHKITMOHUPOBAHUS OOBEKTOB MUGPOBOTO
OKPY>KEHHUS, TPEICTaBICHUS 00 HUCTOPUM W TEHACHIMSIX pPa3BUTUSA HH(POPMATUKH
nepuojia uudpoBoil TpaHchopMaI COBPEMEHHOTO 00ILIECTBA;

3HaHWS, YMEHHUS W HABBIKM TPAaMOTHOM TIIOCTAaHOBKM 3a/iad, BO3HUKAIOIINX
B TIPAKTUYCCKOH JCATCIBHOCTH, I WX PEHICHUS C IOMOIIbI0 WH(GOPMAIIMOHHBIX
TEXHOJIOTHI, YMEHUS U HaBBIKH (DOPMATM30BAaHHOTO OMIMCAHUS TTOCTABJICHHBIX 337124,

0a3zoBble 3HaHUS 00 WHGOPMAIMOHHOM MOJETUPOBAHUHM, B TOM YHUCIE
0 MaTeMaTH4YeCKOM MOJICTMPOBAHNH;
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3HAHUE OCHOBHBIX aJTOPUTMUYECKUX CTPYKTYP U YMEHUE NPUMEHSTh 3TH 3HAHUS
U1 IOCTPOCHHUS aJITOPUTMOB PELICHUS 3a/1a4 M0 UX MaTEMaTHYECKUM MOJEIISIM;

YMEHUS U HABBIKM COCTABJIEHHS IPOCTHIX MPOTPAMM I10 TOCTPOEHHOMY AJITOPUTMY
Ha OJJTHOM U3 A3BbIKOB IPOIPaMMHUPOBAHHUS BBICOKOTO YPOBHS;

YMEHUS U HAaBBIKH 3(PPEKTUBHOTO UCIOJIB30BAHHS OCHOBHBIX THUIIOB MPHUKJIAIHBIX
nporpaMM  (MPUJIOKEHUH) OOIIero Ha3HauyeHUss M HHQOPMALMOHHBIX CHUCTEM
JUISL pelIeHUs] C UX IMOMOIIbI0 MPAKTUYECKUX 3a/ay, BiaJiecHHe 0a30BBIMH HOpMaMU
MH(OPMALIMOHHON 3TUKH U ITpaBa, OCHOBAMH MH()OPMALIMOHHON O€30MacCHOCTH;

yMEHUE TPAMOTHO MHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS MPAKTUYECKUX 3a]ad
C TOMOIIBI0 WH(OPMALMOHHBIX TEXHOJOTHM, MPUMEHSATHh MOJyYEHHBIE DPE3yJbTaThl
B NPAKTUYECKON IEATEIBHOCTH.

[lenn wm 3agauM  u3yueHuss HMHQOPMATUKM Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHMsI ONPEIEISIIOT CTPYKTYPY OCHOBHOI'O COJEpKaHUS Y4eOHOTo IpeameTra
B BHJIE CIEAYIOIIMNX YETHIPEX TEMATUYECKHUX Pa3/ENIOB:

1dpoBas rpaMOTHOCTB;

TEOPETUUECKHE OCHOBBI HH(POPMATUKH;

AITOPUTMBI U TPOTPAMMHUPOBAHME;

MH(OPMaLMOHHbBIE TEXHOJIOTUU.

OO6uiee ynciIo 4acoB, PEKOMEHI0OBAaHHBIX JIJIS1 M3yUYeHUs1 MHPOpPMATUKHA Ha 0a30BOM
ypoBHe, — 102 yaca: B 7 knacce — 34 yaca (1 gac B Henmento), B 8 kiacce — 34 yaca
(1 gac B Hepento), B 9 knacce — 34 yaca (1 yac B Hezelo).
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COAEPXAHUE OBYYEHMUA

7 KVIIACC

Mudposasi rpaMoTHOCTH
Komnvromep — ynugepcanvroe ycmpoucmeo 00pabomxku OaHHbIX.

KommbioTep — yHUBepcajdbHOE BBIUMCIUTEIBLHOE YCTPOWCTBO, paboTaroiee
no mporpamMme. THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI, CYTIEPKOMITbIOTEPBL. MOOUIIbHBIE YCTPOKCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEPA U UX HazHaueHue. [Ipoueccop. OneparrBHas
Y JIOJTOBPEMEHHAs MaMsTh. Y CTpOMCTBa BBO/AA U BhIBOJA. CEHCOPHBIN BBOJ, JATUYUKHU
MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUYECKON ayTeHTU(PHUKAIINH.

Uctopus pa3BuUTHST KOMITBIOTEPOB M IporpaMMHoOro obecrneuenus. [lokonenus
KOMITbIOTEPOB. COBPEMEHHBIE TEHACHIIUH PA3BUTHSI KOMITbIOTEPOB. CyNnepKOMITbIOTEPHI.

[TapanienbHbIE BEIYACICHHUS.

[Tepconanbhbiii KOMITbIOTEp. [Ipolieccop u ero xapakTepuCTUKU (TAaKTOBAs 4acTOTa,
pazpsiaHocTh). OnepaTuBHas NaMsATh. JoaroBpeMeHHas mamMsiTh. Y CTpOHCTBa BBOJA
U BbIBOZIa. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHBHAS MaMATh KOMIIBIOTEPA, JKECTKUM
U TBEpPJOTENIbHbIA [UCK, MOCTOSIHHAs MaMsATh CMapT(oOHA) U CKOPOCTh JIOCTYIA
JUISL PA3JIMYHBIX BUJIOB HOCUTETIEH.

TexHuka 6€30MaCHOCTH U MpaBuia pabOThl HA KOMITBIOTEPE.

IIpoepammul u Oannvie.

[Iporpammuoe  oOecrieueHue  KoMmmbioTepa.  [IpukiagHoe  mporpaMMHOE
obecrnieuenue. CucremMHoe nporpamMmmHoe odecrieueHue. CucTeMbl IPOrpaMMHUPOBAHMUS.
[IpaBoBasi oxpaHa mnporpaMM U JaHHBIX. becIulaTHbIE M  YCIOBHO-OECIIJIaTHBIE
nporpammbl. CBOOOAHOE MTpOrpaMMHOE 0OecrieyeHue.

®aitnpl 1 manku (katanoru). [IpuHiunel moctpoenus (aitoBeix cuctem. [lomHoe
umsa Qaitna (manku). [lyte k daitmy (manke). PaGora ¢ daitmamu u kartajgoramu
CpeACTBaMHM ONEPAIMOHHON CHUCTEMBI: CO3JaHUE, KOMHPOBAHUE, IEPEMEIICHHUE,
nepeuMeHoBaHue M yjajaeHue ¢aiiaoB U nanok (kataioros). Tunsl Qaitnos. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (ailloB pa3IUYHBIX THUIOB (CTpaHHUIIA TEKCTa,
ANEKTPOHHAsT KHUTa, (oTorpadus, 3amuch MECHHU, BUJICOKIIHI, TOJHOMETPAKHBIN
¢unpm). ApxuBanus JaHHBIX. Vcmonb3oBaHME MpPOTpaMM-apXuBaTOpOB. DailimoBbIi
MeHekep. [Touck ¢aiiaoB cpeacTBaMu ONepalliOHHON CHCTEMBI.

KomneroTepHbsie BUPYCBI W APYTM€ BPEIOHOCHBIE mporpaMmsbl. lIporpamMmsl
JUISl 3aIIUTHI OT BUPYCOB.

Komnvromepnoie cemu.

OObenunenne KoMmmbloTepoB B ceth. CeTh MHTepHET. Beb-cTpanuna, BeO-cailT.
CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. [Touckosrie cuctemsl. [lonck nadpopmarum
0 KJTFOYEBBIM CJIOBAM U M0 W300pakeHuro. JloctoBepHOCTh HHGOPMAIIUH, TTOTYyUYeHHON
u3 UHTepHerTa.

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHHUKAITHIA.
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CereBoil 3THKET, 0a30Bble HOPMBI MH(OPMALIMOHHON 3TUKHU U MpaBa npu padote
B nTepnere. Ctpareruu 6e3omacHoro noseaeHus B MiuTtepHere.

Teopernueckne 0CHOBbI HHPOPMATHKH
Hughopmayus u ungpopmayuonnvie npoyeccol.

Nudopmanys — 0JHO U3 OCHOBHBIX ITOHSATUN COBPEMEHHOW HAYKH.

Nudopmanus kak cBedeHUs, MpeAHa3HAYEHHBbIE JI BOCIPUATHUS UYETOBEKOM,
1 uH(popmanus Kak AaHHbIE, KOTOPbIE MOTYT OBITh 00padOTaHbl ABTOMATU3HUPOBAHHOMN
CUCTEMOM.

JIUCKpPETHOCTh JaHHBIX. BO3MOXXHOCTbH OIKMCaHUS HENPEPBIBHBIX OOBEKTOB
U TIPOLIECCOB C TOMOIIBIO TUCKPETHBIX TaHHBIX.

NudopmanonHsie MpoLecchl — MPOIECCHl, CBSI3aHHBIE C  XpPaHEHHEM,
npeoOpa3oBaHUEM U Mepeaadeit JaHHbIX.

lIpeocmaenenue ungpopmayuu.

CumBoin. Andasut. MomutHocTh andasuta. PazHOOOpa3ue sS36IKOB U an(aBUTOB.
EctecTBenHbie 1 hopManbHbIe S3bIKUA. AJI(ABUT TEKCTOB HA PYCCKOM si3bIKe. [|BOMYHBIN
andasut. KoimmyecTBo BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOMHALMM) (PUKCUPOBAHHOMN
JUIMHBL B ABOMYHOM angasurte. lIpeoOpazoBanue moboro andaBuTra K JIBOUYHOMY.
KonnuecTBo pa3iauuHbIX CIIOB (PUKCUPOBAHHOM JUIMHBI B ai(aBUTE OMpPEICICHHOM
MOIIHOCTH.

KoaupoBanue cuMBOJIOB OHOTO alipaBUTa C MOMOIIBIO KOJOBBIX CIOB B JIPYrOM
andasute, KoAoBas TabIUIA, IEKOAUPOBAHUE.

JIBonunblii koa. IIpencraBienne 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B JJBOMYHOM
andasure.

NudopmarmonHpiii 00beM JaHHBIX. BUT — MUHHMalbHas €IUHWIIA KOJHMYECTBA
uHpopmaIuu — OTBOMYHBIA pa3psaa. EnuHuiiel nsmepenus nHGOPMAIMOHHOTO 00BheMa
NaHHBIX. but, OaliT, kKMI100aNT, MeradbalT, ruradamr.

CkopocTh mepenaud JaHHBIX. EJMHMUIBI  CKOPOCTH MepeJayd  JIaHHBIX.

Konnposanue tekcroB. PaBHoMepHbIi koa. HepaBHomepnsli kox. Komuposka
ASCII. BocemubutHeie koaupoBku. Ilonstue o komupoBkax UNICODE.
JlexonpoBaHue COOOIIEHUH C HCIOJIb30BAaHHEM PABHOMEPHOIO W HEPABHOMEPHOIO
kona. Muadopmarmonnsiit 00beM TEKCTA.

Uckaxxenne nupopMmaiuu npu rnepeaaye.

O6uiee npeacTaBiaeHUE 0 HUPPOBOM MPEICTABICHUN ayIMOBU3YAIbHBIX U JPYTUX
HENPEPHIBHBIX JIAHHBIX.

Koauposanue nera. L{BetoBsie Mogenu. Moaens RGB. ['myOuna xonupoBaHus.
[Tanmurpa.

PactpoBoe u BekTtopHOe TipencTaBieHue wuzoOpakeHuit. Ilukcenb. OrleHka
uH(}OPMaIMOHHOTO 00beMa rpadMyecKUX JaHHBIX JJI PACTPOBOTO U300PAKEHHUS.

KoaupoBanue 3Byka. Pa3psaaHocTs 1 yacTora 3anucu. KommyecTBo KaHAJIOB 3aIKCH.

OneHka KOJIM4eCTBEHHBIX TapaMETPOB, CBA3aHHBIX C IPECTaBICHUEM U XPAHEHUEM
3BYKOBBIX (DaifsioB.
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HNudopmanmoHHbIE TEXHOJIOTHH
Texcmogvle 00KyMeHmbl.

TexcToBbIE JOKYMEHTHI U MX CTPYKTYPHBIE 3JI€MEHTHI (CTpaHUIla, ab3all, CTpoKa,
CJIOBO, CUMBOJ).

TexkcToBbIi  mpoleccop  —  MHCTPYMEHT  CO3JlaHusA,  pEJaKTUPOBAHUS
u (dopmatupoBanus TekcToB. [IpaBuia Habopa Tekcra. PemakTupoBaHue TeKcTa.
CpoiictBa cumBosioB. pudt. Tunsl mpudroB (pybOieHble, ¢ 3acedykamy,
MoHompuHHbIe). [TonykupHoe U KypcuBHOE HauepTaHue. CBoiicTBa ab3aleB: rpaHULIbI,
ab3alHbIl OTCTYyN, HHTEepBaJl, BblpaBHUBaHue. I[lapamerpsl cTpanuibl. CruneBoe
dbopmaTupoBaHue.

CrpykrypupoBanue HMHPOpMAlMM €  T[OMOIIbIO  CIHCKOB W TaOJMII.
MHuoroypoBHeBbIe ciuckd. JloOaBineHue Tadaul B TEKCTOBBIE TOKYMEHTBHI.

BcraBka wu300pakeHuWid B TEKCTOBBIE JOKyMeHTHL. OOTekanue wu300pakeHUi
TEKCTOM. BKITFOU€HHE B TEKCTOBBIN JOKYMEHT IuarpamMm, (hopmyJi, HyMepaiuu CTPaHHuIl,
KOJIOHTUTYJIOB, CCBUIOK U JPYTUX AJIEMEHTOB.

[IpoBepka mnpaBonucanusa. PaccraHoBka mnepeHOCOB. ['0J10COBOM BBOJ TEKCTA.
Onrtnueckoe pacno3HaBaHue TekcTa. KommbroTepHbii mepeBol. Mcemosb3oBaHue
cepBucoB MuTepHeTa /151 00paboTKU TEKCTA.

Komnvromepuas epaguxa.

3HAKOMCTBO C rpapUYeCKUMHU peaakTopaMu. PacTpoBbie pucyHku. Mcronb3oBaHue
rpauIecKuX MPUMHUTHBOB.

Omnepanuu peakTUpoBaHUsl rpadUyecKux OOBEKTOB, B TOM 4YHCIE IU(POBBIX
dboTorpaduii: u3MeHeHHe pazMepa, 00pe3Ka, MOBOPOT, OTpaKeHUe, padoTa ¢ 001acCTIMHU
(BeIIETIEHUE, KOMUPOBAHHME, 3allMBKa I[BETOM), KOPPEKIHUS I1IBETa, SPKOCTHU
¥ KOHTPACTHOCTH.

Bexropnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMHU CPEJICTBAMHU
TEKCTOBOTO MPOoILIeccopa WK APYTUX Nporpamm (pusoxkeHuit). JlodaBieHne BEKTOPHBIX
PUCYHKOB B JOKyMEHTHI.

Mynemumeouiinvie npezenmayuu.

[ToaroroBka MyapTUMEIUMIHBIX Npe3eHTauil. Cnaiif. JlobaBneHue Ha ciail]] TeKCTa
u uzoOpaxkeHnii. Pabora ¢ HECKOJIBKUMH ClTaiiIaMHu.

JloOaBiieHre Ha caii] ayJMOBU3YaIbHBIX IAHHBIX. AHUMAIIHS. | UTTepCChUIKH.

8 KVIACC

Teopernvyeckue 0CHOBbI HHPOPMATUKH
Cucmemul cuucnenus.

Hemo3unmoHHble ¥ MO3UITMOHHBIE CUCTEMBI cuncieHus. Andasut. OcCHOBaHUE.
PasBepnyrtass ¢opma 3anucu uwucna. IlepeBon B JECATUYHYHO CHCTEMY YHCEII,
3aIlUCaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS.

Pumckas cucrema cuucieHus.



®enepanbHas padouas nporpamma | Madopmatuka. 7-9 ximaccer (6a30BbIl ypOBEHb)

JIBonunas cucrema cumcienus. [lepeBon nensix uncen B npeaenax ot 0 mo 1024
B JIBOUYHYIO CUCTEMY cuuclieHus. Bockmepuunas cucrema cuucnenus. [lepeBon uncen
M3 BOCHMEPUYHOM CHUCTEMBbl B JBOMYHYIO M JECATHUYHYIO CHUCTEMbl U OOpaTHO.
[ectHamuarepuynas cuctema cuucieHus. [lepeBon yucen w3 HIeCTHAAIATEPUUHOM
CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U JECATUYHYIO CUCTEMBI U 0OPATHO.
Apudmernueckue onepamnyy B JBOMYHON CUCTEME CUUCIICHUS.

Inemenmul Mamemamuieckou 102UKU.

Jlornueckue  BbICKa3biBaHuA.  Jlornueckue  3HAYEHUsT  BBICKA3bIBaHUM.
OnieMEHTapHble U COCTaBHbICE  BbICKa3bIBaHMWs.  Jlormueckue  orneparuu:
«» (KOHBIOHKIUSA, JIOTUYECKOE YMHOXKEHHE), «WIn» (AUIBIOHKIMS, JIOTUYECKOE
CIIOXKEHHUE), «He» (Jormyeckoe oTpulianue). [Ipuopurer IOrHYECKUX oOlepanui.
Onpenenenve HUCTUHHOCTHM COCTABHOI'O BBICKA3bIBAHMS, €CIM M3BECTHBI 3HAUYCHUS
VMCTUHHOCTH BXOJSIIIUX B HETO 3JIEMEHTAPHBIX BhICKa3bIBaHUN. JIOrMuecKe BbIpaKEHHUS.
[IpaBuna 3anucu Jjoruyeckux BbipakeHud. I[locTpoenuwe TaOMUI, HMCTUHHOCTU
JIOTUYECKUX BBIPAKCHUMU.

Jloruueckue 351eMeHThI. 3HAKOMCTBO € JIOTHYECKUMU OCHOBAMH KOMITbIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBAHKE
Hcnonnumenu u ancopummsl. Aneopummudeckue KOHCMPYKYUu.

[TousTre anroputma. MIcoaHUTENN aNrOpUTMOB. AJITOPUTM KakK IJIaH YIPABICHUS
VCTIOJTHUTEJIEM.

CgoiictBa anroputma. CrmocoObl 3amucy aJiropuTMa (CIOBECHBIN, B BUAEC OJIOK-
CXEMBI, Tporpamma).

AJIrOpUTMHUYECKHE KOHCTPpYKUMU. KOHCTpyKIMs «cienoBaHue». JIMHEHHbIN
anroput™. OTpaHUYEHHOCTh JUHEWHBIX aTOPUTMOB: HEBO3MOYKHOCTh MPETYCMOTPETH
3aBHCUMOCTbH MTOCTIEN0BATEIbHOCTH BBIMIOJIHSAEMBIX IEMCTBUI OT UCXOAHBIX TAHHBIX.

KoHcTpykius —«BeTBieHUE»: TMoOjHAs W HemoiHas (Gopmbl. BeimonHeHue
U HEBBITIOJHEHUE YCJIOBHUS (MCTUHHOCTh M JIOXKHOCTh BBICKa3bIBaHUsl). [IpocThie
Y COCTaBHBIE YCIIOBHUSI.

KoHcTpyKilug «IOBTOpEHMS»: UHMKIBI € 33aJaHHBIM YHUCJIOM TOBTOPEHHIA,
C YCJIOBHUEM BBITIOJHEHUS, C IEPEMEHHOMN IIUKIIA.

Pa3pabotka mnsa  ¢GoOpMambHOrO  HCHOJHUTENS  alrOpUTMa, MPUBOJISIIETO
K TpeOyemMoMy pe3yJbTaTy MpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJIb30BAHMEM LHKJIOB U BETBICHUW IS YIIPABICHUSA
dbopMaNbHBIMU HMCHOJHUTENSIMU, TakuMu Kak PoOotr, Yepenmamka, UYepTexHUK.
BrinosHeHre anropuTMOB BPYUYHYIO U Ha KOMIIbIOTEpe. CUHTAaKCUYECKUE U JIOTUYECKHE
omuOku. OTKa3kI.

A3bIK npocpammuposanus.

Azpik  mporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonbHblit
AnroputmMudeckuil S3bIK).

Cucrema nporpaMMHpPOBaHHUSL: PEIAKTOP TEKCTA IPOrPaMM, TPAHCIATOP, OTIIAAUHK.
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IlepemenHasd: Tumn, ums, 3HadeHue. Llenble, BEIIECTBEHHbIE M CHUMBOJIbHBIE
HIEpEMEHHBIE.

Omnepatop mnpucBauBaHus. ApUPMETHUECKHE BBIPAKEHUS U TMOPSIIOK HX
BbiuMciIeHHs. Ornepauuy ¢ LEIbIMA YUCIaMHU: LEJIOYUCICHHOE [EJIEHHUE, OCTaTOK
OT JIEJICHUS.

BerBnenus. CocTaBHbIE YCIOBHS (3aIIUCh JIOTUYECKUX BBIPAKEHUI HA U3y4aeMOM
A3bIKE MpPOTpaMMUpOBaHusi). HaxoxaeHne MUHMMyMa U MakCUMyMa M3 JBYX, TpeX
Y YeThIpex unces. Pemenne KBaapaTHOro ypaBHEHHM I, UMEIOILErO BENIECTBEHHBIE KOPHHU.

JuanoroBasi oTJiaJKka MPOrpaMM: MOUIATOBOE BBIIOJIHEHHE, MPOCMOTP 3HAUECHHI
BEJIMYMH, OTJIaJI0YHbIN BBIBOJ], BHIOOP TOYKH OCTAHOBA.

[ukn c ycinoBuem. Anroput™m EBkiamnaa mjig HaXokJIeHUS HaHOOJIBLIEro 0O0ILEero
JENUTeNsd JBYX HATypajlbHbIX 4Hcesl. Pa3OueHue 3amucu HATypajJbHOTO 4YHCIIA
B MO3ULMOHHOW CHUCTEME C OCHOBAaHWMEM, MEHBIIMM WIH paBHbIM 10, Ha OTAENbHBIC
UPBHI.

[{ukn ¢ nepeMeHHOW. AJITOPUTMBI IIPOBEPKHU ACIUMOCTH OIHOTO IIEJIOr0 4Hhcia
Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YMCiIa Ha IPOCTOTY.

O6paboTka CUMBOIBHBIX JaHHbIX. CHMBOJBHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
ITocumBonpHas 00paboTka cTpok. Iloacyer yacTOThI MOSIBIEHUS CHMBOJIA B CTPOKE.
Bcerpoennbie pyHKImuM A1 00pabOTKU CTPOK.

Ananuz aneopummos.

OmnpezneneHre BO3MOXHBIX pPE3YyJbTaTOB pabdOThl aJIrOpUTMa NpPU JAHHOM
MHOXECTBE BXOJHBIX [JAHHBIX, ONPEIEICHUE BO3MOXHBIX BXOJHBIX JAHHBIX,
OPUBOJAIINX K JAHHOMY pe3yJIbTaTy.

9 KUIACC

Hudgposasi rpaMOTHOCTH
I'nobanvnas cemov Humepnem u cmpamezuu 6€30NaCHO20 NOBEOEHUS 8 HEU.

I'noGanwHast cets MnTEpHET. [P-anpeca y3noB. CeTeBoe XpaHeHUE JaHHBIX. MeTOIbI
WHMBUYyaIbHOTO M KOJJIEKTUBHOIO pa3MelleHusi HoBoi uHpopmanuu B UHTepHerTe.
Bonbmme nannpie (HHTEpHET-JaHHBIC, B YACTHOCTH JIAHHBIE COIUANIBHBIX CeTel).

[TonssTue 00 wuHOpMaMOHHOW Oe30MacHOCTH. YTPo3bl HHOOPMAIMOHHON
6e3omacHOCTH TTpH PabOTE B TII00aTBLHOM CETH U METO B TpoTHUBOIeHcTBUS UM. [IpaBuna
0e3onacHoi ayTeHTHU(pUKaMK. 3amuTa JnyHo uHdopmaiu B UutepHete. besonacHbie
ctpareruu noBeneHus B Mateprere. [IpenynpexxneHue BOBICYCHHS B IECTPYKTUBHEIC
U KpUMHUHaJIbHbIE (OPMBI CETEBOW AaKTUBHOCTH (KUOEpOYJIMHT, (UIIUHT U JpYyTrue
(opMbI).

Paboma 6 ungpopmayuonnom npocmparcmee.

Bunst nestensHOCcTM B WHTEpHETE. WHTEPHET-CEPBUCHI: KOMMYHUKAITMOHHBIC
CEpBUCHI (MOUYTOBAs CIyk0a, BUI€0-KOH(DEPEHII-CBSI3b U JIPYTUE), CIIPABOYHBIE CITYKObI
(kapThl, pacnucaHusi W JpyTrue), TOUCKOBBIC CIYXKObI, CIyX Obl OOHOBJICHHS

10
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MIPOTPaAaMMHOTO OOECTICUeHHSI U Jpyrue ciykO0bl. CepBHUCH TOCYJApPCTBEHHBIX YCIYT.
OO6naunbpie XpaHwiuila AaHHBIX. CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB
(onnaiin-oducs). [Iporpammuoe obecrnieueHne Kak Be0-CEpBUC: OHJIAHHOBBIE TEKCTOBBIC
U rpaduyueckre peakTopbl, Cpeibl pa3padOTKU MPOrpamM.

Teopernyeckune 0CHOBbI HHPOPMATHKH
Mooenuposanue xax Mmemoo no3HaHusl.

Monens. 3amaum, pemiaeMble ¢ TOMOIIBIO MojenupoBanus. Kraccubukanuun
Mojenel. MarepuanbHbie (HaTypHble) U WHGOpMAIIMOHHBIE Mojenu. HempephiBHBbIC
U JuckpetHele Mozaenu. HWmuranvonHele Mozaenud. HWrposele momenu. OneHka
COOTBETCTBUS MOJIETTU MOJIETTUPYEMOMY OOBEKTY U LEJISIM MOJEIUPOBAHMUSL.

Tabnuunbie Mmoaenu. Tabnauna kak npeICTaBIeHNEe OTHOILICHUSI.

baszel ganHpix. OTOOp B TaONMIE CTPOK, YAOBIETBOPSIOUIMX 33JaHHOMY YCIIOBUIO.

I'pad. Bepmmna, pedpo, myTs. OpueHTUPOBAHHBIE U HEOPHUEHTUPOBAHHBIE IPa(Bbl.
Jlnuna (Bec) pebpa. BecoBas marpuna rpada. JlnvHa myTu MexXy BepminHamu rpada.
[Touck omrumanbHOro mytu B rpade. HavanpHas BepiivHa (MCTOYHMK) M KOHEYHAs
BeplIMHA (CTOK) B OpPHEHTUPOBaHHOM Tpade. Bbluncienne KoiaudecTBa IyTed
B HaIPaBJIEHHOM allMKJINYECKOM Tpade.

HepeBo. Kopenb, BepunHa (y3ein), JUCT, peOpo (1yra) nepea. Bricota nepesa.
[TognepeBo. Ilpumepsl ucnonbp3oBaHust AepeBbeB. [lepebop BapuaHTOB C TOMOIIBIO
Jiepesa.

[TonsiTue MareMaTM4ecKOM  MOJENU. 3adayd, pellaeMble ¢ MOMOIIbBIO
MaTEeMaTU4YecKoro (KOMIBIOTEPHOro) MojenupoBanus. OTauyne MaTeMaThu4ecKou
MOJIEN OT HATYPHOM MOJENH U OT CIIOBECHOTO (JINTEPATypPHOT0) ONMKUCAHUS 00BEKTA.

Otanbl KOMIIBIOTEPHOIO MOJEIIMPOBAHUSA: IIOCTAHOBKA 3a/auyd, MOCTPOECHUE
MaTeMaTUYECKOW MOJENH, MpOorpaMMHas pealu3alusi, TECTUPOBAHHE, IPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIN3 €r0 PE3YJIbTATOB, YTOYHEHUE MOJIEIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE
Paspabomka ancopummos u npoepamm.

Pa3obuenune 3amaun Ha mnoazanaud. CocTaBieHHE aJIrOPUTMOB U MPOrpamm
C  UCIOJIb30BAaHUEM  BETBICHMI, LHMKIOB M  BCIOOMOTraTEJIbHBIX  aJrOPUTMOB
JUTSL yOpaBJeHUs HCTogHuTeneM PoOOT wiu IpyruMy MCHOJHUTENISIMH, TAKUMU Kak
UYepenamka, YepTexKHUK U IPYTUMH.

Tabnuunbie BenuuuHbl (MaccuBbl). OpgHoMmepHble MaccuBbl. CocTaBiieHue
U OTJIaJIka MpOrpamMM, Pealu3ylolIUX TUIOBBIE AITOPUTMbI 0OPAOOTKHA OJHOMEPHBIX
YHMCIIOBBIX MACCHBOB, HA OJJHOM M3 S3bIKOB ITporpammupoBanus (Python, C++, [1ackais,
Java, C#, llIxkonpHbIil AnroputMuyeckuil S3bIK): 3alOJHEHHE YKCIOBOIO MAacCHBa
CIIy4alHBIMH YHCJIaMHM, B COOTBETCTBHUM C (HOpMYJION MM IyTE€M BBOJA YHCET,
HaXOXKJEHUE CYMMBI JJIEMEHTOB MAacCHBA, JUHEHHBIM NOWCK 3aJaHHOTO 3HAYEHUs
B MAacCHUBE, MOJCYET 3JIEMEHTOB MAaCCHBA, YJOBJIECTBOPSIOUIMX 33JaHHOMY YCJIOBHIO,
HaXOXXJICHUE MHUHHUMAIBHOTO (MakCMMaJbHOI0) »dJieMeHTa wmaccuBa. CoOpTHPOBKa
MacCHBa.

11
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OO6paGoTka mNOTOKAa JAaHHBIX: BBIYHCIECHHE KOJIHMYECTBA, CYMMBI, CpPEIHErO
apu(pMeTHYeCKoro, MHMHUMAJIBHOIO W  MAaKCUMAJbHOI'O 3HAYEHHUS  DJIEMEHTOB
IIOCJIEA0BATEIBLHOCTH, YIOBIETBOPSIOLINX 3aJaHHOMY YCIIOBHIO.

Ynpasenenue

VYnpasnenue. Curnan. OOpaTtHas cBsa3b. llonmydeHue CUTHAIOB OT LHU(PPOBBIX
JaTYNKOB (KacaHWs, pacCTOSIHUS, CBETA, 3ByKa U Apyroro). [Ipumepsl ncnoiab30BaHus
NpUHIMUIIA OOpAaTHOM CBSI3M B CUCTEMAax YIPABICHUS TEXHUYECKUMHU YCTpPOMCTBaAMHU
C MIOMOIIIBIO TaTYUKOB, B TOM YHUCIIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIOPABJICHHUS JBH)KEHHUEM
B TPAaHCIIOPTHOW CHCTEME, CBapOyYHas JIMHHMS aBTO3aBOJIa, AaBTOMAaTHU3UPOBAHHOE
yIOpaBJICHHE OTOIUIEHUS JOMa, aBTOHOMHAas CHCTeMa YIPAaBICHUS TPAHCIOPTHHIM
CPEACTBOM U JPYTUE CUCTEMBI).

NupopMainOHHBIE TEXHOJIOTHMH
Onexmponnvle mabauybl.

[TonsiTie 00 2JIEKTPOHHBIX TabnuIax. THIBI JAHHBIX B SUYEHKaX 3JEKTPOHHOU
tabmuubl. PenaktupoBanue u (opmarupoBanue Tabmuu. BcerpoeHHble (QyHKUIMU
JUIST TIOMCKa MaKCHUMyMa, MHHHMYMa, CYMMbl M CpEIHEro apudMeTH4YecKoro.
CopTupoBKa JaHHBIX B BbIJIeJIEHHOM Juana3one. [locrpoenue quarpamm (ructorpamMmma,
KpyTOBasi TuarpamMma, To4eqHas ruarpamma). Beioop tura quarpaMmel.

[Ipeo6pazoBanue Qopmyn npu konupoBaHuu. OTHOCUTENIBHAS, aOCOJIIOTHAS
Y CMEILIaHHAs aJpecarusl.

VYcaoBHBIE BBIYMCIICHHS B JJIEKTPOHHBIX TaOimiax. CyMMHUpPOBaHHE W TOJCYET
3HAYEHUM, OTBEYAIONINX 33a/laHHOMY ycioBHI0. OOpaboTka 00IbIIMX HAOOPOB TaHHBIX.
UucneHHoe MOICIMPOBAHUE B AJICKTPOHHBIX TabJIUIIAX.

Hnghopmayuonnvle mexnonozuu 8 cospemeHHom obwecmae.

Ponp mHMOpPMAaMOHHBIX TEXHOJOTHH B Pa3BUTUM DKOHOMHUKH MHpa, CTPaHBI,
perroHa. OTKpBITEIE 00Pa30BaTEIBHBIE PECYPCHI.

[Tpodeccun, cBs3anubie ¢ HHGOPMATUKON ¥ MHGOPMAIIMOHHBIMU TEXHOJIOTUSIMHU:
BeO-IHM3aliHep, MPOTPAMMHUCT, Pa3padOTUYNK MOOWIBHBIX MPHUIOKEHUN, TECTUPOBIIHUK,
apPXUTEKTOP MPOTPAMMHOT0 00eCIIeYeHUs, CIICITUAINCT 10 aHATIN3Y TaHHBIX, CHCTEMHBII
aJIMUHUCTPATOP.

12
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
11O HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

N3yueHnne nHPOpMaTUKH HA YPOBHE OCHOBHOI'O O0IIEro o0pa3oBaHus HAMPABICHO
Ha JOCTHXEHHE OOYyYaIOUUMHUCS JMYHOCTHBIX, METalpeIMETHBIX U MPEAMETHBIX
pE3yJIbTaTOB OCBOCHMSI COAEpkKaHUsI y4eOHOr 0 MpeaAMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3ybTaThl UMEIOT HAMPABIEHHOCTh Ha PEIICHUE 3a7]a4 BOCIIUTAHMUSI,
Pa3BUTHS U COIMATHM3AIIH 00YUAIOIIUXCS CPECTBAMH YIeOHOTO MpeMeTa.

B pesynbrare uzyuenus uHGoOpMaTUKH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUsl
y oOydaromerocs OyAayT CQOPMHPOBaHBI CIEIYIONINE JIMYHOCTHBIC pPE3yJIbTaThl
B YAaCTH:

1) naTpMOTHYECKOT0 BOCTIUTAHUS

IIEHHOCTHOE OTHOIIICHHE K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAyYHOMY HACJEIHIO, IMOHMMaHUuE 3HauyeHHUs HWH(POPMATHKA KaK HAyKH B KU3HH
COBPEMECHHOTO OOIIECTBa, BIIAJCHUE JIOCTOBEPHOW WHGOPMAIMEH O MepeoBhIX
MHPOBBIX W OTCUECTBEHHBIX  JOCTHDKCHHSAX B  obOjmacth  uWHOOPMATHKH
U HMHPOPMAIMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSIX
o mudpoBoi TpaHchHoOpMaLK COBPEMEHHOI'O OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OpHUEHTaIMsI Ha MOpaJbHbIE LIEHHOCTM W HOPMBl B CUTyalUsIX HPABCTBEHHOTO
BbIOOpa, TOTOBHOCTH OIIEHHMBATh CBOE IOBEJEHWE U TIOCTYIKH, a TaKXKe IMOBEICHUE
U TOCTYIKHU APYTUX JIOJICH C MO3WIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YUE€TOM
OCO3HAHHMS MOCJIEACTBUN MOCTYNKOB, aKTUBHOE HEMPUATHE ACOLMAIbHBIX MOCTYIKOB,
B TOM uucie B IHTepHere;

3) rpa*kKIaHCKOr0 BOCIIUTAHUS:

MPEJICTABICHUE O COLMAIBHBIX HOPMax M MpaBWIaX MEXIUYHOCTHBIX OTHOIICHUM
B KOJUICKTHBE, B TOM 4YHCI€ B COIHAJIbHBIX COOOIIECTBAX, COOIIOJCHHUE IPABHII
0€30IMMacHOCTH, B TOM 4YHCJI€ HABBIKOB OE30I1aCHOrO IOBEACHUS B HHTEPHET-CpE/IE,
TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOH JEATEIHLHOCTH MPU BBIMOJHEHUU y4EOHBIX,
IT03HAaBaTEILHBIX 3aj1ad4, CO3JITaHUH y4EOHBIX MIPOEKTOB, CTpEMIICHUE
K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MPOLIECCE ATOM y4eOHOW NesITEeIbHOCTH,
FOTOBHOCTh OIIEHUBATh CBOE MOBEICHUE W MOCTYNKA CBOUX TOBAPHUILEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM MTOCTYIIKOB;

4) HeHHOCTeH HAYYHOI0 MIO3HAHHUSA:
c(OpPMUPOBAHHOCTh MHPOBO33PEHUECKHX IMpPEACTaBICHU 00 HHpOpMaInH,
MH(OPMALIMOHHBIX TpoIeccax U MHPOPMAIIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIUX
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COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOILIECTBEHHOMN MPAKTUKHU U COCTABJISIONINX
0a30By10 OCHOBY JUIsl TOHUMAaHHUSI CYIITHOCTU HayYHOU KapTUHBI MUDA;

UHTEpeC K 00YUCHHIO U TIO3HAHUIO, JIF0003HATEIIBHOCTh, TOTOBHOCTh M CTIOCOOHOCTH
K caMooOpa30BaHMIO, OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH W YpPOBHSA OOYyYECHHS
B JaJIbHEHUIIIEM;

OBJAJCHUE  OCHOBHBIMM  HAaBBIKAMHM  HCCIIEIOBATEIbCKON  JEATEIbHOCTH,
YCTAaHOBKA HAa OCMBICJIICHHE OIbITa, HAOMIOEHNUN, TOCTYNIKOB U CTpEeMJICHUE
COBEpUIICHCTBOBaTh IMYTU JOCTHXKCHUS HMHAWBUIYAIBHOTO M  KOJUJIEKTHBHOIO
Oyaromnoiryyus;

c(hOpMHPOBAHHOCTh HMH(POPMAIIMOHHON KYJIbTYpbl, B TOM YHCJI€ HaBHIKOB
CaMOCTOATENLHON PpaboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATYPOH,
pPa3HOOOpa3HBIMU CpEACTBAMU HWH(OOPMAIIMOHHBIX TEXHOJOTHH, a TaKkKe YMEHUS
CaMOCTOSATENILHO OMNPEACNATh IIEIM CBOETO OOYy4YeHHUs, CTaBUTh U (POPMYIHPOBATH
JUIsl ce0sl HOBBIE 3a7]auM B yueOe M MMO3HABATEIIbHOU JIEATeIbHOCTH, Pa3BUBATh MOTUBBI
Y UHTEPECHI CBOEH MTO3HABATEIBLHOU JIESITETHOCTH;

5) popmupoBaHus KyJIbTYpPbI 310POBbSI:

OCO3HaHHUE IEHHOCTHU HW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 370pPOBbII 00pa3 *U3HU, B TOM YHCJIE U 32 CYET OCBOEHUS U COOIIOACHHUS
TpeOoBaHUI 0e30macHo IKCILTyaTaluu CpEICTB UH(OPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIMTAHMS

MHTEpEeC K MpaKkTUUYeCKOMYy U3yudeHHI0 mpodeccuid u Tpyaa B cdepax
po(eCCHOHAIBHOMN JACSTEIBHOCTH, CBI3aHHBIX ¢ MH()OPMATHKOM, MPOrpaMMUPOBAHUEM
u  WHGOPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSX HAyKH
UH(OPMATUKY U HAYYHO-TEXHUUECKOTO MPOrpecca;

OCO3HaHHBIM  BBIOOP W TOCTPOCHUE  UHAMBUAYAIBHOH  TPaeKTOPUHU
o0pa3oBaHMsI M >KMU3HEHHBIX IUIAHOB C yYETOM JIMYHBIX M OOIIECTBEHHBIX MHTEPECOB
U IOTpeOHOCTEH;

7) IKOJIOTMYECKOr0 BOCTIMTAHUSA:

OCO3HAHHE I100ATIBHOTO XapaKTepa HKOJOTUUECKUX MPOOIEM U IMMyTeH UX pelieHus,
B TOM YHCJE C YY€TOM BO3MOXHOCTEH WH()POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHH;

8) apanTanuu o0y4aierocss K U3MEeHSIIOIUMCS YCJIOBUAM COLMAJIBLHOM U
NPUPOAHON Cpelbl:

OCBOEHHE OOYYaIOIMMUCS COIMAIBHOTO OIbITa, OCHOBHBIX COLMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH JEATENbHOCTH BO3pacTa, HOPM U MPaBUil 0OILECTBEHHOTO
noBeZieHUs, (GOpM COLMATBHOM KM3HM B TPYIIAaX W COOOIIECTBAX, B TOM YHCIE
CYILIECTBYIOIIUX B BUPTYyAIbHOM ITPOCTPAHCTBE.
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METAIIPEIAMETHBIE PE3YJ/IbTATBI

MeTaHpe,IIMeTHLIG PE3YJIbTaThl OCBOCHHUA ITPOIr'paMMEI 110 I/IH(I)OpMaTI/IKe OTpAXKaroT
OBJIaACHUC YHUBCPCAJIIbHBIMHU y‘-IC6HBIMI/I I[GﬁCTBHHMH — IIO3HaBaTCIIbHBIMHU,
KOMMYHHUKATUBHBIMHU, PCTYJIATUBHBIMU.

ITo3naBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIE eiiCTBUS
ba3zoBbie JiorHYecKue 1ecCTBUS:

yMEHUE OIpPEACNSITh MOHATHUS, CO3/1aBaTh O00OOIIEHUS, YCTaHABIMBATh aHAJIOTHUH,
KJIacCU(UIIMPOBATh,  CAMOCTOSITEIBHO  BBIOMpAaTh  OCHOBAaHUS W KPHTECPUHU
Uit KinaccuUKaWK, YCTAaHABIWBATh MPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKHUE PACCYKICHUS, MPOBOJUTh YMO3aKIIOUCHHUs (MHIYKTHBHBIC, JICTYKTUBHBIC
Y TI0 aHAJIOTHH ) U BBIBOJIBL;

yMEHHUE CO3/1aBaTh, MPUMEHSATHh M MPEOOpPa30BbIBATh 3HAKH W CHUMBOJIBI, MOJICIIH
Y CXEMBI JIsl pelieHus] y9eOHbIX U TT03HABATEIIbHBIX 33/1a4;

CaMOCTOATENLHO BBIOMpATh CMOCOO pereHus y4deOHOUW 3amadu  (CpaBHHBATh
HECKOJIbKO BapUaHTOB PEIICHUs, BHIOWpATh HaWOolee MOAXOMSIIIUNA C Yy4eTOM
CaMOCTOATENbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBarTelbLCKHe 1eCTBUSA:

dbopMynHpoBaTh  BOMPOCH,  (PUKCUPYIOMIHE  Pa3pblB  MEXAY  peaTbHBIM
U JKeJaTeIbHBIM COCTOSHUEM CHUTYaIllMH, OObEKTa, U CaMOCTOSTEJIbHO yCTaHABIIMBATh
HCKOMOE U JaHHOE;

OIIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OPMAIIUIO, TOTYUYCHHYIO B X0J1€
HUCCICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIEe pa3BUTHUE IMPOIECCOB, COOBITUNA U HX
MOCJICICTBUASIL B AHAJOTHMYHBIX WJIM CXOAHBIX CHUTyalHsIX, a TaKXe BbIJIBUTAThH
MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora ¢ undopmanueii:

BBISIBIIAITE  JeuuutT uH(OpMAIMK, JaHHBIX, HEOOXOJUMBIX [UIsl pelIeHUs
MOCTaBJICHHOW 3a/1a4u;

MPUMEHSTh Pa3JIMUHbIE METOJIbl, HHCTPYMEHTHI U 3alPOChl MIPU MOMCKE U OTOOpE
uH(MOpPMAIUU WU JaHHBIX U3 UCTOYHUKOB C YUETOM IPEUIOKEHHON yueOHOM 3a1auu U
3a/IaHHBIX KPUTEPUEB;

BBIOMpATh,  aHAJIM3UPOBATh,  CHUCTEMATH3UPOBaTh M  HMHTEPIPETUPOBATH
UH(MOPMAITUIO Pa3IMYHBIX BUIOB U (DOPM Mpe/ICTaBIICHNUS,

CaMOCTOATENILHO BBIOMpATh ONTUMAIbHYIO (OpMYy MpeaCTaBICHUS HHGOPMAIHH
U WUTIOCTPUPOBATH pPEIIaeMbIe 3a/1auyd HECIIOKHBIMU CXEMaMH, JAuarpaMMaMu, UHOU
rpaduKoi U UX KOMOWMHALIUSIMU;

OIICHUBATh HAJICKHOCTh WH(POPMAIUU TIO0 KPUTEPUSIM, TPEITIOKCHHBIM YUUTEIEM
WM CPOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO;

3¢ ()EeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAITHIO.
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KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIe YUueOHbIe AelCTBUS
OO0menne:

CONOCTABIIATh CBOU CYXKACHHUSI C CYXACHUAMH JIPYTHX YYaCTHUKOB JUAjora,
0oOHapy>KMUBaTh Pa3IMyue U CXOJICTBO MO3UIIUA;

nyOJIMYHO TPEACTABIATh PE3YJbTaThl BBINOJHEHHOTO OMNBITa (IKCIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpPaTh (hOpMaT BHICTYIUICHUS C Y4E€TOM 3a7ad Mpe3eHTallUuu
¥ 0COOCHHOCTEH ayIUTOPUH U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIC U MMCHhbMEHHBIC
TEKCThI C UCMOJIb30BAaHUEM HILTIOCTPATUBHBIX MATEPUATIOB.

CoBMmecTHasl 1eITEeJIbHOCTD (COTPYAHNYECTBO):

MOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUTyaIbHOU PabOThI
IIPU PEUIEHUU KOHKPETHOU MpOoOJIeMbl, B TOM YHUCIIE IPU CO3aHUU MH(POPMALIMOHHOTO
IPOAYKTA;

OPUHUMATh 1e€Jlb COBMECTHOM WH(MOPMAIIMOHHON JESITEebHOCTU 10 cOopy,
o0OpaboTke, mepenaue, GpopMaauzanuu UHOOPMAIMHU, KOJUIEKTUBHO CTPOUTH JEHCTBUS
N0 €€ JIOCTH)KCHMIO: paclpeiessiTh pOJd, JOrOBapUBaThCsa, OOCYKIATh MPOLECC
U pe3yJIbTaT COBMECTHOM padOTHI;

BBINIOJIHATh CBOIO 4YacTh paboThl ¢ uH(OpManued wuiu UHOOPMALUOHHBIM
OPOAYKTOM, JOCTHras KadeCTBEHHOTO pe3ysbTrara [0 CBOEMY HalpaBICHUIO
Y KOOPJIMHUPYS CBOM JIEUCTBHS C IPYTUMHU WICHAMH KOMaH/bL;

OIICHMBAaTh  KayecTBO CBOEro BKJIana B  oO0mmil  uHOpMAIMOHHBIN
NPOAYKT MO KPUTEPHUSM, CaMOCTOSITENIBHO C(OPMYJIHPOBAHHBIM  YYaCTHHUKAMU
B3aHMO/ICHCTBUS;

CPaBHUBATH PE3YJIbTATHI C UCXOJHOM 3a7adyell M BKJIAJ KaXXAOTO YIEHAa KOMAaHJIbI
B JOCTHMXKEHUE pe3yJIbTaTOB, pa3ieisiTh c¢epy OTBETCTBEHHOCTH U MPOSIBIATH
TOTOBHOCTbH K ITPEAOCTABICHUIO OTYETA MEPE]] TPYMIIION.

PeryjisiTuBHbIe YHUBepCaJIbHbIE Y4eOHbIe JAeHCTBHS
Camoopranusamnus:

BBISIBIISIT B JKU3HEHHBIX W YYEOHBIX CHUTyallUsX MpoOJIeMbl, TpeOyroIme
pelIeHus;

OpPUEHTHUPOBAThCA B  PA3IUYHBIX  MOAXOAaX K  MPUHATHIO  pPELICHUN
(MHAMBUAYATbHOE MPUHSITHE PEUICHUH, IPUHATHE PEIICHUI B TPYMIIE);

CaMOCTOSITEJIbHO COCTaBJISITh QJITOPUTM pEUIEHUs 3aJaud (WM €ro 4acThb),
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3aJayu C y4eTOM HMEIOUIUXCS PECypcoB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh TMpEaJiaracMbleé BapHaHTHI
peLeHnH;

COCTABJIATH ILJIaH AEHCTBUM (IJIaH peain3allii HAMEYEHHOTO AJITOPUTMA PEILICHHUS),
KOPPEKTUPOBATh MPEIJIOKEHHBI aJIrOPUTM C YYE€TOM IOJYyYCHHUS HOBBIX 3HAHUM
00 n3yqaecMoM 00BEKTE;
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OPOBOJAUTH BHIOOP B YCIOBHUSX MPOTHUBOPEYMBON HMHPOpMaLMK © OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE.

CaMokoHTpOJIb (peduiekcusi):

BJIaJIETh CIOCOOAMM CAaMOKOHTPOJISL, CAMOMOTHBALIUH U PEQIIEKCHH;

JlaBaTh OLEHKY CUTyallMH U MpeajiaraTh IUlaH €€ U3MEHEHUS;

YUYHUTBIBATh KOHTEKCT W NPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH
Opy  pelieHnH Y4yeOHOW 3aJaud, aJanTHPOBaTh pEHICHHE K  MEHSIOUIUMCS
00CTOSITEIIECTBAM;

OOBSACHATD PUYUHBI TOCTHKEHUS (HemocTHKeHU) PE3YIBTATOB
UH(OPMAIMOHHON JI€ATETbHOCTH, /aBaTh OLIEHKY HPUOOPETEHHOMY OIBITY, YMETh
HaXOJMTb [TO3UTUBHOE B IPOU30LIEILIEH CUTyalH;

BHOCUTh KOPPEKTHUBBI B JEATEJIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIbCTB,
M3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LUEIHU U YCIOBHSIM.

IMOLHOHAJILHBINA HHTEJIEKT:
CTaBUTh ceOsl Ha MECTO JPYroro 4esjgoBeKa, MOHUMAaTh MOTHUBBI U HaMEpPEHHS
JIPyTOro.

IlpunsTHe ceds u APyrux:
OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBaTh BCE BOKPYI JAXKE B YCIOBUAX
OTKPBITOTO AOCTYNA K JOOBIM 00beMaM HH(OPMALIIH.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o0ydenus B 7 kjaacce y o0ydaromierocss 0yayr chopMUpOBaHbl YMECHHUS:

MOSICHATh Ha MPUMEPAX CMBICT MOHATUH «uHOpMAIUsS», «UHPOPMAIIMOHHBIMI
npouecc», «obpaboTka HHpOpMaUU», «XpaHeHHuEe uHopMmauuy», «epeaayda
uHdOpMaITINY,;

KOAUPOBaTh M  JCKOAMPOBATH  COOOIIEHUS IO  3aJlaHHBIM  IIpaBujam,
JEMOHCTPUPOBATh TMMOHMMAHWE OCHOBHBIX TIPUHIIUIIOB KOAMPOBAaHUA WHGOPMAIIH
pa3IMYHON NMPUPOJbI (TEKCTOBOM, IpapuuecKoid, ayamo);

CpaBHUBATh JUIMHBI COOOINECHWM, 3allMCaHHBIX B Pa3JIMYHBIX an(aBUTaX,
OTIepUPOBATH SAMHUIIAMU U3MEPEHUS HHPOPMAIIMOHHOTO 00beMa U CKOPOCTH Mepeaadn
JAHHBIX;

OLICHUBATh M CPaBHUBATH Pa3Mephbl TEKCTOBBIX, rpa)MyECKUX, 3BYKOBBIX (hailioB
U BUjie0(aitios;

OPUBOJUTH TMPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Mepeadyu
uH(pOpMaIuK, CpPaBHUBATH UX KOJIWYECTBEHHBIE XapAKTEPUCTUKH;

BBIICNIATh OCHOBHBIE JTalnbl B HMCTOPUM W TMOHUMATh TEHJCHIMU pa3BUTHUS
KOMITBIOTEPOB U MTPOTrPaMMHOTO 00ECTICUEHUS;
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MoJiy4aTh M WCIOJIb30BaTh WHMOPMAIMIO O XapaKTEPUCTHUKAX TMEPCOHATHHOTO
KOMIIBIOTEPA M €ro OCHOBHBIX 3JieMeHTaxX (Ipoleccop, ONepaTuBHAs MaMsTh,
JIOJITOBPEMEHHAs aMsITh, yCTPOMCTBA BBOJIa-BbIBO/IA);

COOTHOCUTh XapaKTEPUCTHUKU KOMIIBIOTEpAa C 3aJayaMH, pEIIaeMbIMU C €ro
IOMOIIIBIO;

OpUEHTHUPOBATHCA B UEPAPXUUECKON CTPYKType (haiiyioBOM CHCTEMBI (3alUCHIBAThH
noyiHoe ums ¢aiina (karajiora), myTh K ¢ainy (kaTajaory) mo UMEEMycsl OMHUCAHUIO
(daitoBOl CTPYKTYpPbl HEKOTOPOro HH(GOPMAILIMOHHOT'O HOCUTES );

paboTaTh ¢ ¢GalIoBOI CUCTEMON MEPCOHATBLHOTO KOMITBIOTEPA C MCIOIh30BAHUEM
rpadguueckoro wuHTep(eiica, a HMMEHHO: C€O3[aBaTh, KONUPOBAThb, IEpPEMENIaTh,
NEepPEeUMEHOBBIBaTh, YJAJSATh W apXUBUPOBATh (ailibl U KaTaJIOTH, MCIOJIb30BATh
AHTUBUPYCHYIO MPOTPAMMY;

MPEACTABISATh PE3YJNbTAThl CBOCH JACSTEIIBHOCTH B BHJIE CTPYKTYPHUPOBAHHBIX
WTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEININHBIX TTPE3CHTAIUT;

uckarb uHpopManuio B MHTepHere (B TOM dHCle, MO KIIOYEBBIM CIIOBaM,
0 M300paXeHHIO), KPUTUUYECKH OTHOCHUTHCS K HaWJIEHHOM HH(pOpMaIlMu, OCO3HaBas
OMACHOCTh JUIsl TMYHOCTU W OOIIECTBA PaCIpOCTPAaHEHHUs BPEJOHOCHON HH(pOpMAIINH,
B TOM YHCJI€ IKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aIpecOB BEO-pECYpPCOB;

MCTIOJIb30BaTh COBPEMEHHBIE CEPBHUCHI MHTEPHET-KOMMYHHKAIIHIA;

coOmonarh TpeOoBaHMs O€30MACHON SKCIUTyaTallud TEXHUYECKUX CpEICTB
UH(OPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUM, COOJIIONATh CETEBOM ITHKET,
06a30Bble HOpMBI MHGOPMAIMOHHON STUKH W TMpaBa MpH padboTe ¢ MPHIOKEHUSIMU
Ha JTI0OBIX ycTpoiicTBax U B HTepHETE, BRIOMpaTh O€30MacHbIe CTPATETUN TTOBEACHUS
B CETH;

OPUMEHSATh  METOABl  MPOPUIAKTAKH  HETAaTUBHOTO  BJIMSHUS ~ CPEJACTB
MH(OPMALIMOHHBIX 1 KOMMYHHKAI[THOHHBIX TEXHOJIOTHIA Ha 3/JOPOBBE MOIH30BATEIIS.

K xoniry oOydenus B 8 kiacce y obydarorierocs 0yayT copMupoBaHbl yMEHUS:

MOSICHATh Ha TPHUMEPAX PA3IUUUS MEXKIY MO3UIUOHHBIMU U HETO3UIIMOHHBIMU
CHUCTEMaMU CUUCIICHUS,

3amUChIBaTh U CPaBHUBATH 1eiibie urciia oT 0 10 1024 B pa3snuyHBIX TO3UIIMOHHBIX
CUCTEMax CUUCIICHUS (C OCHOBaHUSAMU 2, 8, 16), BBRITIOIHATH apu(PMETHUSCKHIE OTIepaIiin
HaJl HUMU;

pacKpbIBaTh CMBICH TIOHSITHM «BBICKA3bIBAHHUEY», <JIOTHMYECKas OMNepaius»,
«(JTOTHYECKOE BBIPAKCHUCY;

3allUChIBATh  JIOTUYECKUE BBIPAKEHUS C  HCIOJb30BAaHUEM  JIU3BIOHKIINH,
KOHBIOHKIIMA W OTPHUIIAHUSA, OMPEACIATh UCTUHHOCTh JIOTHYECKUX BBIPAKCHUM, €CIIH
M3BECTHBI 3HAYEHUSI UCTUHHOCTH BXOJSINIHUX B HETO MEPEMEHHBIX, CTPOUTH TAOJIHUIIBI
MUCTUHHOCTH JIJISl JIOTHYECKUX BBIPAKCHUH;
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PacKpbIBaTh CMBICI TIOHSATHH «HUCIIOJHHUTEIbY, «AITOPUTM», «IIPOrpaMMa,
MOHUMAsl Pa3HUILy MEXIy YIOTPEOJICHHEM ITHUX TEPMHUHOB B OOBIICHHOW peUH
U B uH(OpMATHKE;

OTIMCHIBATh AJTOPUTM PEIICHUS 3a/Ja4Md Pa3IMYHBIMU CIIOCOOaMH, B TOM YHCIIC
B BUJIC 0JIOK-CXEMBI;

COCTaBJISATh, BBIMOJHATh BPYUHYIO M Ha KOMIIBIOTEPE HECJIOXKHBIC aJITOPUTMBbI
C UCIIOJIB30BaHNEM BETBIICHUM U IUKJIOB ISl IIPABICHUS UCIIOJIHUTEISIMU, TAKUMHU KaK
Po6Got, Uepenamika, UepTexHUK;

UCIIOJB30BaTh KOHCTAaHTBI M TEPEMEHHBIE PA3IUYHBIX THUIIOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), a TakKe COJEp)KalllhMe WX BBIPAKEHMS, HCIOJIb30BaTh
oriepaTop MPUCBaNBaHUS;

UCIIOJB30BaTh MPH pa3pabOTKe IPOTrpaMM JIOTMYECKHWE 3HAYCHHMS, OIepalluu
Y BBIPOKCHUS C HUMU;

aHaJIM3UPOBATh NPEHJIOKEHHBIC AITOPUTMbI, B TOM YHCIJIE ONPEACNsITh, KaKue
pe3yJIbTaThl BO3MOXKHBI MPU 33JaHHOM MHOXECTBE UCXO/IHBIX 3HAUCHUI;

co3/1aBaTh U OTJIAXKHUBATh MPOTrpaMMbl HAa OJHOM M3 SI3BIKOB IMPOTPAMMUPOBAHUS
(Python, C++, ITackains, Java, C#, l1IkoyibHBIN AJTOpUTMUYECKHN S3bIK), peann3yrolime
HECJIOKHBIE aJITOPUTMbI 0OPaOOTKU YHUCIOBBIX JAHHBIX C HCMHOJb30BAaHUEM IIHMKJIOB
Y BETBJICHUH, B TOM YKCJIC PEATU3YIOIINE MPOBEPKY ACIMMOCTH OJHOTO IEJIOT0 YHcia
Ha Jpyroe, MPOBEPKY HATypaJbHOTO YHCJIa Ha TNPOCTOTY, BBIIEICHUS HHUP
13 HATypaJIbHOTO YHCIIA.

K xoniy oOydenust B 9 kiaacce y o0ydaromierocsi OyayT copMUpOBaHb YMEHHUS:

pa3OuBaTh 3aJayd HaA I0J3a/ladyd, COCTABJISATh, BBINOJHATHE  BPYUYHYIO
U Ha KOMIBIOTEPE HECJOKHBIE AJITOPUTMBI C HMCIOJb30BAHHEM BETBIICHUW, LIMKJIOB
Y BCIIOMOT'aTeJIbHBIX AJITOPUTMOB JJIsl YIIPABJIEHUS UCIIOJHUTENSIMU, TAKUMU Kak PoOoT,
UYepenamxka, YepTexHUK;

COCTABJISITh M OTJIAXKUBATH IPOTPaAMMBbl, PEAJU3YIOIIUE THUIIOBBIE AITOPUTMBI
00pabOTKM YMCIOBBIX IMOCJIEI0BATEIBHOCTEN WM OJHOMEPHBIX UYHCIOBBIX MACCHBOB
(MOMCK MAaKCUMyMOB, MUHUMYMOB, CYMMBbI WUJIM KOJMYECTBA 3JIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMH) HAa OJIHOM M3 sI3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java,
C#, llIkonpHbII ANropuTMUuecKuil A3bIK);

pacKpbIBaTh CMBICI MOHSTHH «MOZENb», «MOJEIUPOBAHHUE», ONPENETSATh BHUJIbI
MoJieNiel, OLEHUBAThb COOTBETCTBUE MOJEIM MOJEIUPYEMOMY OOBEKTY U LENIM
MO/JICTTUPOBAHMUS;

UCIOJIb30BaTh Trpadbl M JAEPEeBbs Uil MOJACIHUPOBAHUS CHCTEM CETEBOM
U UEPAPXUYECKOMN CTPYKTYpPbl, HAXOAUTH KpaTHallliuii myTh B rpade;

BBIOMpPATh CHOCOO MPEACTABICHHUS JAaHHBIX B COOTBETCTBUM C IOCTaBJIEHHOM
3amayed  (TabnMibl, CXeMbl, TIpaduku, JauUarpaMMbl) € HCIOJb30BaHHEM
COOTBETCTBYIOIIMX MTPOrPAMMHBIX CPEICTB 0OPaOOTKU JaHHBIX;
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UCTIONIb30BaTh 3JIEKTPOHHBIE TaOIHIBI isi 00paboTKHM, aHaNHM3a U BU3yaTU3alUN
YUCJIOBBIX JIaHHBIX, B TOM 4HCII€ C BbIJICJICHHEM JMara3oHa  TaOJIMIlbI
U yHOpsI0YMBaHUEM (COPTUPOBKOI) €T0 AJIEMEHTOB;

co37aBaTh W TPUMEHITh B DJICKTPOHHBIX Tabmuax (opMysbl JJIS pacyeToB
C CIIOJIb30BAaHUEM BCTPOCHHBIX apu(PMETHUECKUX PYHKIUN (CyMMHPOBAHUE U TTOJCYET
3HAUEHWH, OTBEUAIONINX 3a/JlaHHOMY YCIOBHIO, CpeiHee apu(MeTH4ecKoe, IMOHCK
MaKCUMaJbHOTO ¥ MHUHUMAJIBHOTO 3HAYCHHUsS), aOCOJIOTHOW, OTHOCUTEIHHOM,
CMEIIaHHOU aJPECALUN;

WCITOJI30BATh AJICKTPOHHBIC TAOIHIIBI JJTSI YUCIICHHOTO MOJICITUPOBAHUS B TIPOCTHIX
3a/1lavax U3 Pa3HbIX MPEJAMETHBIX 00JIaCTelH;

UCITIOJIB30BaTh COBPEMCHHBIC UHTEPHET-CEPBUCHI (B TOM quCIe
KOMMYHUKAITMOHHBIC CEPBUCHI, OOJaYHbIC XPAHWIWINA JTAaHHBIX, OHJIAWH-TIPOTPAMMBI
(TekcToBBIE W TpadUUEecKue PEeNaKTOphl, Cpenbl pa3paboTku)) B  ydeOHOM
Y TIOBCEHEBHOM JI€SITEIbHOCTH;

MPUBOJAUTH MPUMEPHI UCIOIB30BAHUSI TCOUH(POPMALIMOHHBIX CEPBUCOB, CEPBUCOB
roCcyJapCTBEHHBIX YCIYyr, oOOpa3oBaTelbHBIX CcepBUCOB HHTepHeTa B yuyeOHOU
Y TIOBCETHEBHOM JICSITCIIBHOCTH;

UCIIOJIb30BaTh PA3JIMYHBIE CPEJICTBA 3aIIUTHI OT BPEJOHOCHOTO IMPOTrPaAaMMHOTO
oOecrneveHurs, 3alliilaTh MEPCOHATBHYI0 HMH()OPMAIMIO OT HECAHKIIMOHUPOBAHHOTO
JIOCTyTla U €ro TOCIEACTBUM (pa3riamieHus, MOJMEHbI, YTpaThl JIaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJOTHYCCKUX M COIMMATbHO-TICUXOJIOTHICCKUX aCTIEKTOB UCITOIh30BaHUS
cetu UHTepHET (ceTeBasi aHOHUMHOCTD, IIU(POBON CIIE/, AyTEHTUYHOCTh CYOBEKTOB U
PECYpCOB, OMTACHOCTh BPEIOHOCHOTO KOJ1a);

pacmo3HaBaTh MOMBITKA W TPEIYNPEKIaTh BOBJICUYCHHE Ce0S M OKPYKAIOIIUX
B JICCTPYKTUBHBIC M KPUMHHAJIbHBIC (OPMBI CETCBOW AKTHMBHOCTH (B TOM YHCIIE
K1OepOyITUHT, (PUIIHHT).
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7 KJIACC
HaumenoBanue
Ne KomuectBo OcHOBHBIE BUJIBI IEATEIbHOCTH
pa3IeNIoB U TEM [IporpammHoO€E conepxanue
/11 4acoB o0ydJaronuxcs

y4eOHOTO MpeameTa

Paznea 1. llndpoBasi rpaMOTHOCTH

1.1

KommnreroTep —
YHHUBEPCAIHHOE
YCTPOMCTBO 0OPaOOTKH
JTAHHBIX

2

KommnreroTep — yHuBepcanbHoe
BBIYMCIIUTEIBHOE YCTPOMCTBO,
paboTaroliee 1o nporpamme.

Turbl KOMIBIOTEPOB: IEPCOHAIBHBIE
KOMITBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoO6ubHbBIE YCTPONCTBA.

OCHOBHBIE KOMIIOHEHThI KOMITBIOTEPA
U ux HazHaueHue. [Iponeccop.
OnepatuBHas U T0JTOBPEMEHHAs
MaMsATh. Y CTPOWCTBA BBOJA U BBIBOJA.
CeHcopHbIN BBOJI, JATYUKU MOOMIIBHBIX
YCTPOWCTB, CPE/ICTBA OMOMETPUUIECKOM
ayTEeHTU(DUKALIUU.

Uctopus pa3BuTus KOMIBIOTEPOB

U MPOrPaMMHOI'0 00ECTICUEHUS.
[ToxoneHnst KOMIBIOTEPOB.
CoBpeMEHHBIE TEHICHIINU Pa3BUTHS
KOMIBIOTEPOB. CyNepKOMIBIOTEPHI.

PackpbIBaTh CMBICIT N3y4aeMbIX MOHATHIA.

AHanmM3upoBaTh YCTPOHCTBA
KOMIIBIOTEpA C TOYKU 3PSHUS
OpraHM3aluy IpoLeayp BBOJIA,
XpaHeHusi, 00pabOTKH, BEIBOJIA

U niepeiadyu nHhopMaIim.
AHanM3upoBaTh WHHOPMAIIHIO
(curHaibl 0 TOTOBHOCTH M HEMOJAIKE)
P BKIIFOYEHUU KOMIIBIOTEPA.
N3yuaTe HHpOpMALIHIO

0 XapaKTEePUCTUKAX KOMIIBIOTEPA.
HccnenoBats HCTOPUIO pPa3BUTHSA
KOMIBIOTEPOB U MPOrPaMMHOIO
o0ecrnieveHus, COBpeMEHHBIE TeHICHIINN
pa3BUTHUSI KOMITBIOTEPOB

U CYNEPKOMIIBIOTEPOB.

OO0cyx1aTh npaBuiia TEXHUKU
0€30I1aCHOCTH 1 TIPaBUJI pabOThHI

Ha KOMITBIOTEPE.
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[TapannenbHbIE BBIYUCIICHUS.
[TepcoHanbHBIN KOMITBIOTED.
IIponieccop u ero xapakTepuCTUKA
(TakTOBas YACTOTA, Pa3PAIHOCTB).
OnepaTuBHas NaMATh.
JlonroBpeMeHHas naMsTh. Y CTpOMCTBA
BBOJIa 1 BbIBOJIa. OOBEM XpaHUMBIX
JaHHBIX (OIepaTUBHAsS NaMsITh
KOMIIBIOTEPA, JKECTKUU

Y TBEPAOTEIBHBIN JUCK, IOCTOSTHHAS
naMATh cMapT(OHA) U CKOPOCTh
JOCTYyIIa JUIsl pa3JINYHbIX BUJOB
HocuTenel. TexHuka 6€e30nacHOCTH
Y IIpaBuia pabOThI HA KOMIIBIOTEPE

Ipakmuueckue pabomot’:
1. Bxntouenue komnvlomepa u noiyyeHue
ungopmayuu 0 e2o xapakxmepucmuKax

1.2 | IIporpamMmsl U TaHHBIE

[IporpammHuoe obecnieueHue
komnbrorepa. [Ipukiiagnoe
porpaMMHO€e 00€ecIeueHue.
CucreMHOE TpOrpaMMHOE
obecneuenne. Cuctemsl
nporpammupoBanus. [IpaBoBast oxpana
MporpaMM M JaHHBIX. becriaTHbie
1 YCIIOBHO-0OECIUIATHBIE TPOTPAMMBI.
CBoOoaHOE TPOTrpaMMHOE
obecrieyeHue.

daiiael 1 manky (KaTajioru).

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATH.
N3yyaTh BOpOCHl NPaBOBOW OXPaHbI
porpamM M JIaHHBIX.

Onpenenars NporpaMMHBIE CPECTBA,
HE0O0XOAUMBIE JUIsl OCYILIECTBIICHHUS
MH(OPMAITMOHHBIX MPOIECCOB

IIPY PELICHUH 3a/ay.

Onpenenarbs OCHOBHBIE XapaKTEPUCTUKHU
ONEePAIMOHHON CHUCTEMBI.

OnepupoBaTh KOMIIbIOTEPHBIMU
UH(pOpMAMOHHBIMU OOBEKTAMU

! TIpeanaraemelii B mporpamme o HHPOPMAaTHKe IepedeHb NPAKTHYECKUX paboT HOCHT PEKOMEH IATENbHbIN XapakTep.
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[IpuHuUIIBEI MOCTpOECHUS (PalIOBBIX
cucteM. [lomHoe nums daitna (manku).
ITyTh k ¢aiiny (manke). Pabora

c (haiimamu ¥ KaTaJoraMu CpeICTBaMu
OTIEpaIMOHHOM CHUCTEMBI: CO3/JaHHeE,
KOMTMPOBaHUE, TIEpEeMEIICHNE,
neperMEeHOBaHue U yajaeHue (haiao
Y TIanok (katajaoros). Tumsl (aitios.
CaoiicTBa ¢aitno. XapakTepHbie
pa3Mepsbl (aitioB pa3InyHbIX TUIIOB
(cTpaHmIla TEKCTa, JJIEKTPOHHAS KHUTA,
dboTorpadusi, 3anuCh MECHH,
BUJICOKJIUII, TOJITHOMETPAXKHBIA PUITBM).
ApxuBarnus qaHHbIX. Mcnonb3oBanue
MporpaMM-apXxuBaTopoB. DainoBkIil
menexep. [louck daitnoB cpeacrBamu
OIEPALMOHHON CUCTEMBI.
KomnerotepHbie BUPYCHI U ApyTue
BpEJIOHOCHBIE TporpaMmbl. [Iporpammel
IS 3aIIUTHI OT BUPYCOB

B HaTJIsiHO-TpadudecKoM uHTepdeiice.
BhbINOMHATH OCHOBHBIE ONIEpaluu

¢ ¢aiiinamMu U MarnKaMmu.

OuenuBarh pa3mepsl (Hansos,
MOATOTOBJICHHBIX C UCIIOJIb30BAaHUEM
Pa3JIMYHBIX YCTPONUCTB BBOJA
uHpopmaruu (KJ1aBHAaTyphl, CKaHEPA,
Mukpodona, hoTOKaMephl,
BUJICOKAMEPHI).

Hcnons30BaTh MporpaMMbI-apXuBaTOPHI.
Ocy1ecTBIATH 3alIUTY HH(OpMaLUU

OT KOMITBIOTEPHBIX BUPYCOB C IIOMOIIIIO
AHTUBUPYCHBIX TIPOTPAMM.
[InaHupoBaTh U CO3/1aBATh JIMYHOE
UH(OPMAIMOHHOE TPOCTPAHCTBO.
Ilpakmuueckue pabomuoi:

1. Bvinonnenue ocnosHblix onepayuii

¢ Qailnamu u nankamu.

2. CpaeneHue pazmepos mexkcmogsulx,
epaguueckux, 36yK08bIX U 810e0patlios.
3. U3yuenue snemenmos unmepghetica
UCHOIL3YEMOU ONEePAYUOHHOU CUCTEMBI.
4. Ucnonvzosanue npoepammbi-
apxueamopa.

5. 3awuma unghopmayuu

OM KOMNbIOMEPHBIX BUPYCO8 C NOMOULBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3.

Kommbrorepnsie cetn

O0benMHeHEe KOMITbIOTEPOB B CETb.
Cetb UnTepuer. Beb-cTpanuiia,
BeO-caiiT. CTpyKTypa apecoB
BeO-pecypcoB. bpaysep. [lorckoBbie
cucremsl. [Touck nnpopmanun

M0 KJIFOYEBBIM CJIOBAM

U 110 N300pakeHuno. JlocToBepHOCTh
MH(pOpMaIUU, TOTyYeHHON

u3 nrepHera.

CoBpeMeHHBIE CEPBUCH UHTEPHET-
KOMMYHUKAaIUH.

CereBoii 3TUKET, 6a30BbIE HOPMBI
MH()OPMAIIMOHHOW 3TUKH U MpaBa
npu padote B urepuete. CtpaTerun
6e3omnacHoro noseAaeHus B UntepHere

PackpbIBaTh CMBICIT N3y4aeMbIX MOHATHIA.
OcyuiecTBIATh TOUCK UH(POpMALIT

10 KJIFOUEBBIM CJIOBAM

U TI0 U300paKEHUIO.

[IpoBepsATh JOCTOBEPHOCTH HH(POpMAITHH,
HANJICHHOM B ceTh VIHTEpHET.
BoccranaBnuBath anpec BeO- pecypca

U3 UMEIOIUXCS PparMeHTOB.
OcCylIeCTBIATh B3aUMOJICHICTBUE
IIOCPEJICTBOM JIEKTPOHHOU ITOYTHI,
BUJIC0-KOH(DEPEHIT-CBS3H.

N3yyaTh ceTeBOM 3TUKET.

Uccnenosars cTpaTeruu 6€30macHoOro
noBesieHus B IHTepHeTe.
Ilpakmuueckue pabomul:

1. Ilouck unghopmayuu no Knrouesvim
CN0BAM U NO U30OPANCEHUTO.

2. Ucnonvzosanue cep8ucos unmepuem-
KOMMYHUKAYULL

Hroro no pazneny

Paznen 2. Teoperuueckue 0CHOBBI HH(pOPMATHKH

2.1

Nudopmanus u
UH(POPMALIMOHHBIE
IIPOLIECCHI

2

Nudopmanus — 01HO U3 OCHOBHBIX
MOHSTUHA COBPEMEHHON HAyKH.
Nudopmanus kak cBeleHuUs,
IpeHa3HAaYEHHbIE 1JIs1 BOCIIPUATHUS
YeJIOBEKOM, U MH(OpMaIUs KaK
JaHHBIE, KOTOPbIE MOTYT OBITh

PackppiBaTh CMBICH M3y4YaeMbIX IOHATHUM.
OuennBaTh HHPOPMAITHIO C TIO3UIIUU €€
CBOMCTB (aKTyaJIbHOCTh, JOCTOBEPHOCTb,
MOJIHOTA U JI.).

N3y4yarth BO3MOKHOCTH ONMCAHUS
HETIPEPBIBHBIX 00BEKTOB U MTPOIIECCOB
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00padoTaHbl aBTOMATU3UPOBAHHOM
CHUCTEMOM.

JIUCKpETHOCTH TaHHBIX. BO3MOXXHOCTH
O CaHUsI HEMPEPHIBHBIX 00EKTOB

Y TIPOLIECCOB C TOMOIIIBIO JUCKPETHBIX
JTAaHHBIX.

NudopmainmoHHbie MpoIecch —
MIPOIIECCHI, CBSI3AHHBIC C XPAaHEHUEM,
peoOpa3zoBaHUEM U Mepeadeit JaHHBIX

C IOMOIIIBIO TUCKPETHBIX TaHHBIX.
Briaensats nHGOpMAIMOHHYIO
COCTaBJISIONIYIO MPOIIECCOB

B OMOJIOTUYECKHUX, TEXHUUECKUX

U COLIMAJIbHBIX CHUCTEMAaX.

OrneHNBaTh YMCIIOBHIE TAPAMETPHI
WH()OPMAIMOHHBIX MTPOLIECCOB (00bEM
naMsITH, HEOOXOAUMOH NIl XpaHCHHSI
uH(pOpMauu; CKOPOCTH Nepeiadn

2.2

[Ipencrasnenue
uHbopMaIuu

CumBon. AndaBut. MoOIHOCTH
andasuta. PaznooOpaszue s361K0B

u andaBuToB. EcTecTBEeHHBIE U
(dbopmanbHbIe I3bIKU. ATI(HaBUT TEKCTOB
Ha PYCCKOM fA3bIKE. /[|BOMYHBIN
andasut. KonmaecTBo BCEBO3MOKHBIX
CJIOB (KOJOBBIX KOMOMHAITH)
(UKCUPOBAHHON JUTMHBI B TBOUTHOM
andasure. [IpeodpazoBanue 11006010
andasuTa Kk 1BonYHOMY. KonmaecTBo
Pa3IUYHBIX CJIOB (PUKCHPOBAHHOM
JUTHBI B al(aBUTE ONpeIeIEeHHOM
MotHocTu. KogupoBanre cuMBOJIOB
OJIHOTO aJipaBUTa C MOMOIIBIO KOJIOBBIX
CJIOB B Ipyrom ayndasBute, KOJI0Bas
Tabnuia, 1eKoIMpoBaHUE.

JIBonuHsbIi kox. [Ipencrasnenue
JTAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackppiBaTh CMBICT N3yYaEMBIX TTOHATHM.
[TpuBOAUTH IPpUMEPHI KOAUPOBAHUS

C UCIIOJIb30BAHUEM PA3IIAYHBIX
anaBUTOB, BCTPEYAIOLIUXCS B )KU3HHU.
KonupoBats u 1eK0IMpOBaTh COOOIITESHUS
110 U3BECTHBIM IIPAaBUJIAM KOJIUPOBAHUA.
OnpenensaTs KOJIMYECTBO Pa3TUIHBIX
CHUMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOAUPOBAHBI C IOMOLIBIO JIBOUYHOTO
K0J1a GUKCUPOBAHHOM JIJTUHBI
(pa3psiIHOCTH).

Onpenensite pa3psIHOCTb JIBOUYHOTO
KO/J1a, HEOOXOAUMOTO JIJIsI KOJUPOBAHUS
BCEX CUMBOJIOB ajdaBUTa 33JJaHHON
MOIIIHOCTH.

IToacunThIBaTh KOJIMYECTBO TEKCTOB
JAHHOM JUIMHBI B JAaHHOM ajiaBUTE.
OnepupoBarh €IMHUILIAMYU U3MEPECHUS
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B JIBOUYHOM aJipaBuUTE.
NudopmarimoHHblil 00beM JTaHHBIX.
but — MuHUManBHAS eUHUIIA
KOJIM4YeCTBA MH(OpMAITUU — TBOUYHBIH
pa3psia. EnuHALIBI n3MepeHus
uH(pOpPMAIMOHHOTO 00bhEMa TaHHBIX.
burt, OaiT, kmo0anT, Meradamr,

rurabaiit. CKopocTh repeiauu TaHHbIX.
Ennaunnel ckopocty nepesayn JaHHbIX.

KoaupoBanue TekctoB. PaBHOMEpHbIHT
kox. HepaBnomepnsiii koa. Koauposka
ASCII. BocbMUOUTHBIE KOJTUPOBKH.
ITonsarue o kogupoBkax UNICODE.
JlekoaupoBaHUe COOOIICHHMIA

C UCITOJIb30BAaHUEM PABHOMEPHOTO

Y HEPaBHOMEPHOI'O KOJ1a.
NudopmanmoHHbIA 00BEM TEKCTA.
Uckaxxenne nHGOpMAIIUN TTPU
nepeaaude. O61iee npeacTaBiIeHUe

0 mUGPOBOM IIPEACTABICHUH
ayIMOBU3YAJIbHBIX U JAPYTHUX
HETIPEPHIBHBIX JTaHHBIX.

Koauposanue 1sera. L{BeToBbIe
mozenu. Monens RGB. I'mybuna
koaupoBanus. [Tanutpa. PactpoBoe

Y BEKTOPHOE MPECTABICHUE
nzo0paxennit. [Tukcens. Onenka

KoJinuecTBa nH@popmaruu (Out, Oair,
KWJI00alT, MeradanT, rurabair)

¥ CKOPOCTH TIepeaun JaHHBIX.
KoaupoBarh u 1eKOAUPOBATH TEKCTOBYIO
HH(OpMAITHIO C UCTIOTH30BAHUEM
KOJIOBBIX TAOJIHII.

Boraucnsats nadopMaIimoHHbIii 00beM
TEKCTa B 33JJaHHOM KOJIUPOBKE.
OuenuBatb UHGPOPMALIMOHHBIN 00BEM
rpadudecKuX JaHHBIX ISl paCTPOBOTO
M300paKeHHUS.

Omnpenenars 00beM MaMsITH,
HEOOXOAMMBIN IJIs TPEACTABICHUS

U XpaHeHHUs 3ByKOBOTO (haiina.
Ilpakmuueckue pabomoi:

1. Onpedenenue koda cCumM80aa 8 pa3HbIX
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. OnpedeneHue kooa ysema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmpogozo
epaguuecko2o uz00paNiceHuss 8 pazHbix
Gdopmamax.

4. 3anucws 38yK06bIx hatinos

C PA3IUYHbIM KA4eCmEoM 36Y4aHUs
(2yOUHOU KOOUPOBAHUSL U YACHOMOT
Oouckpemu3zayuu)
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MH(pOpMamOHHOrO 0ObemMa
rpaduyecKuX JaHHBIX IS PACTPOBOTO
n3obpaxkenus. KogupoBanue 3Byka.
Pa3psaaHOCTb ¥ YacTOTA 3aMKCH.
KonnyecTBO KaHaI0B 3aIIMCH.

OrnieHKa KOJIMYECTBEHHBIX TAPaMETPOB,
CBSI3aHHBIX C MPEJCTaBICHUEM

U XpaHCHHEM 3BYKOBBIX (DaiijioB

Hroro no pazneny 11

Paznen 3. UndopmanuoHHbIe TEXHOJIOTHI

3.1 | TeKCTOBBIE TOKYMEHTBI 6

TekcToBbIE TOKYMEHTHI M X
CTPYKTYPHBIE 2JIEMEHTHI (CTpaHHUIIA,
a03ai1, CTpOKa, CJI0BO, CAMBOJ).
TekcTOBBIN MPOLIECCOP — UHCTPYMEHT
CO3aHusl, peJaKTUPOBAHUS

u (popmaTupoBaHus TekcToB. [IpaBuiia
Habopa Tekcta. PenakrupoBanue
tekcra. CBorcTBa cuMBoJIOB. Ipudr.
Tune! mpudToB (pyOieHsbIe,

C 3aC€YKaMU, MOHOLIMPUHHBIE).
[TonykMpHOE ¥ KypCHBHOE HAaUEPTaHUE.
CaoiicTBa ab3al1ieB: rpaHUIIbl, A03aIHBIH
OTCTYM, UHTEPBAJ, BEIpABHUBAHUE.
[Tapametps! cTpanunbl. CTriieBoe
dbopmarupoBanue. CTpyKTYypUpPOBaHHE
UH(OpMAIIUU C TOMOUIBIO CITUCKOB

1 Ta0nu. MHOroypOBHEBBIE CITUCKH.

PackpeiBaTh CMBICH N3y4aeMbIX OHATHM.

AHanM3upoBaTh MOJIb30BATEIBCKUI
uHTepenc TPUMEHIEMOTO
MIPOTrPaMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMHU JOKYMEHTAMH.
OnpenensaTe yClIOBUS U BO3MOKHOCTH
MIPUMEHEHUS MPOTPAMMHOIO CPEACTBA
JUTSL pEeIIeHUsI TUTIOBBIX 3a/1a4 B paboTe
C TEKCTOBBIMH JJOKYMEHTAMHU.
BrisBriaTh o61iee u pa3nudus B pa3HbIX
MIPOTPAMMHBIX MPOAYKTAX,
MPETHA3HAYEHHBIX JJIS1 PELICHUS OJHOTO
KJlacca 3a/1ay B paboTe C TEKCTOBBIMU
JOKYMEHTAMM.

Co3naBath U peIaKTUPOBATH TEKCTOBBIE
JOKYMEHTBI ITOCPEJICTBOM
KBaJIU(DUIIMPOBAHHOTO KJIABUATYPHOTO
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JloGaBiaeHue TaOIMI] B TEKCTOBBIC
JTOKyMEeHTHI. BeTaBka n3o0pakeHuit
B TEKCTOBBIE JJOKyMEHTHI. O0TeKaHue
n300pakeHU TeKcToM. BKimroueHne
B TEKCTOBBIN JJOKYMEHT JIUarpaMM,
dhopmyII, HyMepaluu CTPaHHII,
KOJIOHTUTYJIOB, CCBUIOK U JPYTHUX

anemMeHToB. [ [poBepka npaBonucanus.

PaccranoBka nepeHocoB.

I'o;mocoBol BBOJ TEKCTA.

OnTuyeckoe pacrno3HaBaHUE TEKCTA.
KomrbroTepHslil mepeBo/.
Ucnonws3oBanue cepBucoB MHTepHeTE
U1l 00pabOTKH TEKCTa

MACHhMa C UCIIOJIb30BaHUEM 0a30BBIX
CPEJICTB TEKCTOBBIX PEIAKTOPOB.
dopmMaTupoOBaTh TEKCTOBBIC JOKYMEHTHI
(ycTaHaBIMBaTh MApaMETPhl CTPAHHIIBI
JTOKYMEHTa; (hOpMaTUPOBATH CUMBOJIBI
1 a03allbl; BCTABIISATh KOJOHTUTYIIBI U
HOMEpa CTPaHHUII).

BcraBisaTek B TOKyMEHT (GOpPMYJIbI,
Ta0IHIIBI, U300paKEHHS, 0POPMIISTH
CIIHCKH.

M cronb30BaTh CCHIIKA M [IATHPOBAHHE
WCTOYHUKOB ITPU CO37[aHUH HA UX OCHOBE
COOCTBEHHBIX HH(POPMAIIMOHHBIX
OOBEKTOB.

Hcronp30BaTh HHTEIUICKTYAJTbHBIE
BO3MOYKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padbomel:

1. Coz0anue HeboIbUIUX MEKCMOBbIX
O0OKYMEHMO8 nOCPedCnEeoM
K8AIUDUYUPOBAHHO20 KIABUANYPHO2O
NUCLMA C UCNONb308AHUEM DA308bIX
cpeocme meKcmosbix peoaKkmopos.

2. @opmamuposanue mekCmosbix
OOKYMEHMOo8 (YCMAaHo8Ka napamempos
cmpanuyvl OOKyMeHma,
Gopmamuposanue cumeonos u adbzayes;
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8CMABKA KOJIOHMUMYJI08 U HOMEPOB
cmpanuy).

3. Bcmaska 6 ookymenm gpopmyan,
mabauy, uzoopadicenutl, opopmiernue
CNUCKO8.

4. Coz0aHnue HebOIbUUX MEKCMOBbIX
OOKYMEHMO8 C Yumamamul U CCbLIKAMU
Ha yumupyembvle UCMOYHUKU

3.2

Komnerorepnas
rpaduka

3HAKOMCTBO C rpapUUIeCcKUMHU
penakTopamu. PacTpoBbie pUCYHKH.
Hcnons3oBanue rpaguueckux
npuMUTUBOB. Oniepanuu
peAaKkTUpoBaHus rpaduuecKux
O00BEKTOB, B TOM UHUCIE HU(PPOBBIX
dboTorpaduii: uBMEHEHHE pa3Mepa,
o0pe3Ka, MOBOPOT, OTpaKeHHE, paboTa
¢ obnacTsamu (BBIZICTICHHE,
KOIMPOBAaHUE, 3aJIMBKA LIBETOM),
KOPPEKIIUS 1[BETA, IPKOCTH

¥ KOHTpacTHOCTH. BekTopHas rpaduka.

Co3naHne BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMH CPEJCTBAMHU TEKCTOBOTO
IpoIeccopa Wi APYruX MporpamMm
(mpunoxxenuit). [lobaBnenue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

PackpbIBaTh CMBICIT H3y4aeMbIX IMOHATHIA.

AHanM3upoBaTh MOJb30BATEIHCKUI
uHTepdenc TPUMEHIEMOTO
MIPOrpaMMHOT0 CPEJICTBA B paboTe

C KOMIIBIOTEPHOU TpaduKoil.
OmnpenensTe yCIOBUS U BO3MOXKHOCTH
MPUMEHEHUS MMPOTPaMMHOTO CPEICTBa
JUIS PEIIeHHUs] TUTIOBBIX 3a/1a4 B paboTe
C KOMIIBIOTEPHOM TpaduKoil.

BrisBriaTh o6111ee u pa3audus B pa3HbIX
MIPOTPaAaMMHBIX TTPOTYKTAX,
peIHa3HAYeHHBIX ISl PEIIEHUS OJTHOTO
KJ1acca 3aJa4 B paboTe ¢ KOMIBIOTEPHOI
rpadukoii.

CoznaBath ¥ pe1aKTUPOBATH
U300pakeHUsI C TOMOIIIBIO
MHCTPYMEHTOB PacTpPOBOIO
rpauuecKoro pefakropa.

Co3znaBath U pelakTUPOBATH
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M300pa)KeHUsI C TOMOIIbIO
WHCTPYMEHTOB BEKTOPHOTO
rpauuecKoro peaakropa.
Jl06aBISITh BEKTOPHBIC PUCYHKH

B JIOKYMCHTBI.

Ilpaxmuueckue pabomo:

1. Coz0anue u/unu pedaxmuposanue
U300pasicerus, 8 MoOM Yucie Yu@dposvix
Gomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACIMPOBO2O
epaghuueckozo peoakmopa.

2. Coz0anue u pedaxmuposanue
U300padicenus ¢ NOMOUWbIO
UHCMPYMEHMO8 BEKMOPHO20
epaghuueckozo pedaxmopa

33

MynbpTUMenuitHbIE
Mpe3eHTaIuU

[ToaroroBka MyJIbTUMEIUMHBIX
npesedtauid. Cnaiig. JloGaBieHue
Ha CJaiil TeKCTa U U300pakeHUM.
PaboTa ¢ HECKOJILKUMHU CIIalJaMU.
JloOaBiaeHMe Ha caaig
ayMOBU3yaJIbHBIX JTAHHBIX.
Annmanus. ['unepccbuiku

PaCKpBIBaTB CMBICJI U3y4aCMbIX MOHSITHUH.

AHaM3UpOBATh M0JIb30BATEIBCKHM
uHTepdenc TpUMEHIEMOTO
IPOrpaMMHOTO CPEZCTBa B paboTe

C MYJIbTUMEIMAHBIMU TPE3EHTALUSMU.
OnpenensTs ycioBusi U BO3MOKHOCTH
MPUMEHEHUS TPOrPAMMHOI0 CPEICTBA
11 pellieHus] TUMOBBIX 3a/1a4 B paboTe
C MYJIbTUMEIMAHBIMU TPE3EHTALUSMHU.
BrisBisTh o0111ee U pa3inyus B pa3HbIX
MPOTrpaMMHBIX MIPOJIYKTaX,
NpeAHa3HAYEHHBIX JJIs1 pELIEHUS! OJJHOTO
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KJIacca 3aja4 B pabote

Co3paBathb NMpe3eHTALNH, UCTIONb3YS
rOTOBBIE IA0JIOHBI.

Ilpakmuueckue padomel:

1. Co3z0anue npezenmayuu

C 2UNePCCyHIIKAMU Ha OCHOBE 20MOBbIX

C MYHBTHMGHHﬁHBIMH MNpE3CHTAlUAMU.

wabnoHo8
Uroro no pazneny 13
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIBI A€ATEILHOCTH
pa3aenoB U TEM [IporpamMmmHoOe coaepkaHue
/11 4acoB O0yJaroIIUXCsI

y4eOHOTO NpeaMeTa

Pazgesn 1. Teoperuueckue 0oCHOBBI HH(pOPMATHKHI

1.1

CucreMbl CUHCJIEHUSA

6

Heno3uumoHHbIE ¥ TO3ULIIHOHHBIE
CUCTEMBI cuuciieHus. AngaBur.
OcHoBanue. Pa3sepayras popma
3anucu yncia. [lepeBos B IeCITUUHYIO
CHUCTEMY YMCEJ, 3aAIIMCAHHBIX B APYTUX
cucTeMax cuuciieHus. Pumckas
cucTema cuuciieHus. JlBonunast
cucteMa curcienus. [lepeBoj menbix
yucen B npeaenax ot 0 no 1024

B JIBOMYHYIO CUCTEMY CUUCJICHUS.
Bocemepuunas cucrema CUMCIICHHUS.
[IepeBox uncen u3 BOCbMEPUYHOU
CHCTEMBI B IBOUMYHYIO U IECITUYHYIO
CUCTEMBbI 1 OOPATHO.
[llecTHaguaTepuyHas cucTeMa
cunucinenus. [lepeBon uncen

U3 MIECTHAAUATEPUYHON CUCTEMBI

B JIBOMYHYIO, BOCBMEPUYHYIO

U IECSITUYHYIO CUCTEMBI U 00paTHO.
Apudmernueckue onepanun

B IBOMYHOM CUCTEME CUUCIICHUS

PackpbIBaTh CMBICIT U3y4aeMBbIX ITOHATHM.
BpIsSBIATE pa3inyne B NO3UIIUOHHBIX

Y HEMO3ULIMOHHBIX CUCTEMAX CUUCIICHUS.
BrisiBASITE 00111€€ M pa3Inyus B Pa3HbIX
MMO3ULHOHHBIX CUCTEMaX CUUCIICHHUS.
3anuceiBath HEOOMbIKE (0T 0 10 1024)
L[EJIBIC YMCJIA B PA3JIMYHBIX TO3ULHOHHBIX
CHUCTEMaXxX CUUCIICHHS (JIBOMYHOM,
BOCbMEPUYHOM, IIECTHAIATEPUIHON ).
CpaBHUBATH LIETIBIE YK CIIA, 3AMTMCAHHBIE

B JIBOUYHOM, BOCBMEPHUYHOMN

Y LIECTHAALATEPUYHOM CUCTEMAX
CUMCIICHUSL.

BpInonHATh onepanuu CII0KEHUS

¥ YMHOXEHUS HaJl HEOOIBIITUMU
JIBOMYHBIMHU YHCIIAMU
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1.2 | DnemeHTHI 6 Jlornueckue BbICKa3bIBaHUS. PackppIBaTh CMBICI U3yYa€MBbIX ITOHSATHIA.
MaTEMaTU4eCKON Jlornyeckue 3HaYeHUS BHICKA3bIBAHUN. | AHAJIM3UPOBATH JIOTUYECKYIO CTPYKTYPY
JIOTUKHU DJIeMEHTapHBIE U COCTABHBIE BBICKA3bIBaHU M.

BBICKa3bIBaHUA. Jlornyeckue onepauuu: | Mcrnonas30BaTh JTOTMUYECKUE ONIEpaliu.
«1» (KOHBIOHKITHS, IOTHYECKOE Ctpouth TaOIUIIBI UCTUHHOCTH
YMHOXEHUE), «UTN» (AU3BIOHKIINS, JUIS1 IOTUYECKUX BBIPAKEHUM.
JIOTUYECKOE CIIOKEHUE), BbIunciaTh HCTUHHOCTHOE 3HaYEHUE
«He» (JIOTMYEeCKOe OTPHUIIAHUE). JIOTUYECKOTO BBIPAXKEHUS.
[IpropuTeT TOrMYECKUX ONEpaInii. 3HAaKOMHUTHCS C JOTUYECKUMH OCHOBaMHU
OnpeneseHre HCTHHHOCTU COCTAaBHOTO | KOMITBIOTEPA

BBICKA3bIBAHMS, €CIIU U3BECTHBI

3HAYCHMS UCTUHHOCTU BXOASALIMX

B HETO DJIEMEHTAPHBIX BBICKA3bIBAHUM.

Jlornueckue Beipakenus. [Ipasuiia

3aIIUCH JIOTUYECKUX BBIPAKECHUM.

[TocTpoenue TabaUI UICTUHHOCTH

JIOTUYECKUX BBIPAKECHUIN

Jlornyeckue 31eMeHThl. 3HaKOMCTBO

C JIOTMMECKMUMH OCHOBAMH KOMIIBIOTEPA

Hroro no pazneny 12

Pa3zges 2. AiropuT™Mbl ¥ IPOrpaMMHUPOBAHME

2.1 | Ucnonuutenu 10 [Tonsatue anropurma. Mcnionnurenu PackpbIBaTh CMBICII U3Y4YaE€MbIX [IOHATUH.
U aJITOPUTMBIL. aJITOPUTMOB. AJITOPUTM KaK IJIaH AHaNM3UpOBATH MPETIAracMble
AJIrOpUTMHUYECKHE YIIPABICHUS UCIIOJIHUTEIEM. IIOCJIEA0BATEILHOCTH KOMAH/T
KOHCTPYKIUU CgoiicTBa anroput™ma. CriocoObl 3arucy | Ha IPEAMET HaIUYUA Y HUX TaKUX

anroputma (CIOBECHBIH, B BUE CBOWCTB aJIrOpPUTMA, KaK JTUCKPETHOCTb,
OJIOK-CXEMBI, IpOrpamma). JIETEPMUHUPOBAHHOCTD, IIOHATHOCTb,
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AJITOPUTMUYECKUE KOHCTPYKIIUH.
KoncTpykuus «cnegoBaHue».
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JIMHENHBIX aJITOPUTMOB:
HEBO3MO>XKHOCTb IPELYCMOTPETH
3aBUCHUMOCTb MTOCIIE0BATEILHOCTH
BBITTOJTHSIEMBIX JEHUCTBUHM OT UCXOIHBIX
NaHHbIX. KOHCTpYKINS «BETBICHUEY:
TIOJTHAS ¥ HETIOTHAs ()OPMBEI.
BrinosiHeHNE ¥ HEBBITTOTHEHNE
yC0BUS (MCTUHHOCTD U JIOAKHOCTh
BbICKa3biBaHUs ). [IpocThie U cocTaBHBIE
ycnoBusi. KOHCTpyKIus «IIOBTOPEHUS»:
LUKJIbI C 3aIaHHBIM YHCIIOM
MMOBTOPEHUH, C YCIIOBUEM BBINIOJIHEHUS,
¢ mepeMeHHoi nukia. Pazpaborka

JU1s1 OPMaTbLHOTO UCTIOTHUTES
aJropuTMA, MPUBOISAIIETO

K TpeOyeMoMy pe3ysbTaTy

IIPY KOHKPETHBIX UCXOJIHBIX JTAHHBIX.
Pa3paboTka HECIOKHBIX aJTOPUTMOB

C UCTOJIb30BAaHUEM LIUKJIOB

Y BETBJICHUU ISl YIIPABJICHUS
(hopMaTbHBIMU UCTIOTHUTEIISIMH,
takuMu kak Pobort, Uepemnarika,
UYeprexkHUK. BBITOTHEHNE AITOPUTMOB
BPYYHYIO U HA KOMITBIOTEPE.

pe3yIbTaTUBHOCTh, MACCOBOCTb.
Omnpenendars 1o 6JI0K-CXeMe,

JUISL PEILICHUST KaKOW 3a/1aun
NpEeJHAa3HAYEH JaHHBIN aJITOPUTM.
AHaNMM3UpOBaTh U3MEHEHUE 3HAYCHU I
BEJINYMH IIPU ITOIIArOBOM BBIITOJTHEHUU
aIropuTMa.

Omnpenensars Mo BEIOpaHHOMY METOTY
pEILICHUS 3aa4u, KaKhe
AITOPUTMUYECKHNE KOHCTPYKIIMU MOTYT
BOWTH B AJITCOPUTM.

CpaBHUBATH pa3JIMYHBIE aJTOPUTMBbI
pEIICHUS OJHOU 3a/1a4H.

Co3naBaTh, BBIOJHATH BPYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
aJITOPUTMBI C UCIIOJIb30BAHUEM
LUKJIOB Y BETBIICHUH JJIs1 YIIPABJICHUSA
WCIIOJHUTENSIMUA, TAKUMHU Kak PoOor,
UYepenamka, YepTexHuUK.

W cnonHATh TOTOBBIE AITOPUTMBI

IIPYA KOHKPETHBIX UCXOJIHBIX

JAHHBIX.

Ctpoutsb AJ1s1 UCTIOJTHUTEINS
apu(METHICCKUX ICUCTBUI [ICTIOUYKH
KOMaH/I, TAf0IINX TpeOyeMbIit
pe3ysbTaT pyU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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CHUHTAKCUYECKHUE U JJOTUYECKUE
omnOku. OTKa3bI

Ilpakmuueckue padbomui:

1. Co30anue u gvinonHeHue

Ha KOMNbIOMePe HECIOHNCHBIX
An2OpUMMO8 C UCNONb30BAHUEM YUKIO8
u gemenenuil Oisl YnpaeieHus
ucnoanumensmu, makumu kaxk Pooom,
Yepenawxa, Yepmeoircnux.

2. Ilpeobpazosanue aneopumma u3z 0OHOu
@opmbl 3anucu  opyayio.

3. Pazpabomxka ons gpopmanvroco
UCNOIHUMENS AN20pUmMd, NPUBOOAULE2O
K mpebyemomy pe3yibmamy

NpU KOHKPEMHbIX UCXOOHBIX OAHHbBIX.

4. «Pyunoe» ucnonnenue 2omosvix
An2OpUMMOB NPU KOHKPEMHBIX UCXOOHBIX
OaHHbIX

2.2

S3BIK
MPOrPaMMHUPOBAHUS

S3b1x porpammupoBanus (Python,
C++, Ilackans, Java, C#, IIkoIbHBIHM
Anroputmudeckuit fA3bik). Cucrema
[IPOrpaMMHUPOBAHUS: PEAAKTOP TEKCTA
Iporpamm, TPAHCISATOP, OTIATUHK.
IlepemeHHas: TUII, UMs1, 3HAUYEHUE.
I{enble, BEIIECTBEHHBIE U CUMBOJIbHBIC

nepeMeHnHbie. OniepaTop NpUCBauBaHUS.

ApudmMeTnueckue BhIpaKEHUS
Y TTOPSIOK UX BbrauciaeHus. Onepanuu
C TEJIBIMU YUCJIAMH: 1IEJIOUUCIICHHOE

PackppiBaTh CMBICI N3y4aeMbIX IOHATHUM.
Onpeaendars 1o nporpamme,

JUISL PELIEHUs KAKOM 3aJ1a4i OHa
IIpeaHa3HavYeHa.

Ctpouth apudmeTHdecKue, CTpOKOBEIE,
JIOTUYECKUE BBIPAKEHUS U BEIUUCIIATD UX
3HAYCHUS.

IIporpaMMupoBath JIMHEWHBIE
AJTOPUTMBI, IIPEATIOJIAraronme
BBIUMCJICHUE apU(PMETHUECKHUX,
CTPOKOBBIX U JIOTUYECKUX BBIPAKECHUM.
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JEJIEHNE, OCTATOK OT JCIICHU.
BerBnenus. CocTaBHbIE YCIOBHS
(3amKCh JOTUYECKUX BBIPAKEHUI
Ha U3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxnenue

MUHMMYMa 4 MaKCUMyMa U3 IBYX, TPEX

U yeTbIpex yucel. Pemenue
KBa/IPaTHOTO YPaBHEHUS], UMEIOIIETO
BEIlIECTBEHHbIE KOpHU. [nanmorosas
OTJIaJIKA IPOTrpaMM: MOIIArOBOE
BBITIOJTHEHUE, TIPOCMOTP 3HAYEHUI
BEJIMYMH, OTJIaJI0YHBINA BBIBOJI, BHIOOD
TOYKM OCTaHOBa. L{uki ¢ ycrnoBuem.
Anroput™m EBKiMa st HaX0XKACHUS
HanOOJIBLIEro OOIIETo JENUTENS IBYX
HaTypalbHbIX yucen. Pazouenue
3alUCH HaTYpaabHOrO Yncia

B ITIO3ULIHOHHOUN CUCTEME

C OCHOBaHUEM, MEHBIIIUM UJIM PABHBIM
10, Ha otnenbHble UdpPHI. [k

C IEPEMEHHOM. AITOPUTMBI IPOBEPKHU
JEIUMOCTH OJHOIO LIEJIOr0 Yncia

Ha JIpyroe, IpOBEPKU HATYPAIbHOTO
yucia Ha mpoctoty.O0paboTka
CUMBOJIbHBIX JIaHHBIX. CHMBOJILHBIC
(CTpPOKOBBIE) TEPEMEHHBIE.
[TocumBobHAS 00pabOTKA CTPOK.

Pa3pabatbeiBaTh MporpamMmmei,
coJiepKallue ornepaTop (onepaTopsl)
BETBIICHHUSI, B TOM YHCIIC

C UCIIOJIb30BAaHUEM JIOTUYECKHUX
Oneparmii.

Pa3pabaTsiBaTh IpOrpaMMel,
coJiepKaliue ornepaTop (onepaTops)
UKJIA.

BBINONHATH AMATOTOBYIO OTIIAIKY
IPOTPaMM.

Ilpakmuueckue pabomul:

1. Ilpoepammuposarue nuHelHbxX
an2opummos, npeonoazaujux
sbluUCTIeHIUe apUphMemUyecKux

U 102UYECKUX BbIPANCEHUL HA U3YYAEMOM
A3bIKE NPOCPAMMUPOBAHUS (0OHOM

uz nepeuns: Python, C++, [lackanw,
Java, C#, [lIkonvHwii Aneopummuveckuu
A3bik).

2. Paspabomxa npoepamm, cooeparcauux
onepamop (onepamopbwi) emeieHus,

HA U3)Y4aemMOoM A3bIKe NPOCPAMMUPOBAHUSL
U3 NPUBEOEHHO20 8blULE NEPEUHS.

3. Paspabomka npocpamm, cooepaircauux
onepamop (onepamopul) Yukia,

Ha U3y4aemMOoM s13bIKe NPOSPAMMUPOBAHUS
U3 NPUBEOEHHO20 8blULE NEPEYHsL
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[ToacdeTr 4acTOTHI MOSIBIICHHUS] CHMBOJIA
B CTpoke. BecTpoeHHbie hyHKITUH
JU1s1 0OpabOTKHU CTPOK

2.3 | AHanu3 aropuTMOB 2 OmnpeneseHre BO3MOXKHBIX PE3yJIbTAaTOB | PACKPBIBATH CMBICI N3y4aeMbIX TOHITHI.
paboThI AJITOpUTMA TTPU TAHHOM AHaNIM3UPOBATH TOTOBBIC AITOPUTMBI
MHOYECTBE BXOJIHBIX JaHHBIX, U IIPOTPaMMBbI
OMpPEICICHUE BO3MOKHBIX BXOJIHBIX
JAHHBIX, MPUBOIAIINX K JAHHOMY
pe3ynbTary

Hroro no pazneny 21

Pe3epBHoE Bpems 1

OBHIEE KOJIMYECTBO 34

YACOB ITO ITPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIBI JE€ATEILHOCTH
pa3aenoB U TEM [IporpamMmmHoe coniepxanue
/11 4acoB o0ydJaronuxcs

y4eOHOTO NpeaMeTa

Paznen 1. HHudpoBasi rpaMOTHOCTD

1.1

I'moOanwpHas ceTh
WNHTepHeT u cTparerun
0e301macHoOro
MOBEJACHUS B HEU

3

I'noGanwvHas cets MuTepuer. [P-agpeca
y3110B. CeTeBoe XpaHEHUE JaHHbIX.
MeTo1p1 UHAWBUIYATbHOTO

Y KOJIJIEKTUBHOTO Pa3MEIICHHS HOBOM
uHpopmanuu B MaTepuere. bonpmme
JaHHbIE (MHTEPHET-JaHHbIE,

B YaCTHOCTHU JAHHBIE COLIMAIbHBIX
cereit). [Tonsitre 00 MHGOPMALIMOHHOM
0€301acHOCTH. YTPO3bl
MH(OpMaAIMOHHON 0€3011aCHOCTH

pu paboTe B ri100abHON CETH

Y METO/]IbI IPOTUBOICHCTBUS UM.
[IpaBuna GezomacHoi
ayTeHTU(UKAINU. 3aIIUTa THIHON
uH(popmanuu B aTEpHETE.
be3omnacHble cTpaTeruu noBeaeHUs

B UntepHere. [Ipeaynpexienue
BOBJICUCHUS B IECTPYKTUBHbIE

Y KpUMHUHAJIbHBIE (DOPMBI CETEBOM
aKTUBHOCTHU (KUOEpOYIJIIIMHT, PUILIMHT

U apyrue GopMbl)

PackpbIBaTh CMBIC H3y4aeMbIX TOHATHIA.
AHaMM3UpOBaTh JOMEHHBIC UMECHA
KOMITBIOTEPOB | aJipeca TOKYMEHTOB

B lHTepHerTe.

OnpenensaTb MUHUMAJIBHOE BpEMs,
HE00XOAMMOE JIJIS Iepeau U3BECTHOTO
o0beMa JaHHBIX 110 KaHATY CBSI3U

C U3BECTHBIMU XapaKTEPUCTUKAMHU.
PacrioznaBaTh MOTEHITHATBHBIC YTPO3bI
U BpEJHbIC BO3/ICHCTBHS, CBSI3aHHBIC

¢ “HGOPMAITMOHHBIMHU

¥ KOMMYHUKAITMOHHBIMU TEXHOJIOTHSIMH,
OIICHMBATH IIPeIJIaracMble Iy TH HX
yCTpaHEHHUS.

Ilpakmuueckue padbomel:

1. Co30anue KoMnieKcHulx
UHDOPMAYUOHHBIX 0OBEKMOB 8 8UOE 8O-
CMpanuy, 8KIHAWUX cpaguyecKue
00beKMbl, ¢ UCNONIb308AHUEM
KOHCMPYKMOpOo8 (uabioHo8).

2. Bnaxomcmeo ¢ mexanusmamu
obecneueruss npUBAMHOCMuU
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u bezonacHol pabomwl ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmugukayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCILY2

1.2

Pabora
B UH(OPMALIUOHHOM
MIPOCTPAHCTBE

Bune! nesrensHoctu B UHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHHUKAITHOHHBIC CEPBUCHI
(mouToBas cy>x0a, BU1e0-KOH(pEpeHII-
CBS3b U JIPYTHUE), CIPABOYHBIE CITYKObI
(xapThl, pacicaHus U IPYyTHE),
MIOMCKOBBIE CITYKOBI, CITYKObI
OOHOBJIEHUS TPOTPAMMHOTO
oOecrieueHus U Jpyrue ciryxObl.
CepBHCHI TOCYaPCTBEHHBIX YCITYT.
OO6srauHbIe XpaHWIHINA JAaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKu
JIOKYMEHTOB (OHJIaHH-0(UCHI).
[IporpammHoOe oOecrieueHne Kak Beo-
CEPBUC: OHJIAHOBBIE TEKCTOBBIE

¥ rpadUIeCKue PeaKTOPhI, CPEIbI
pa3paboTKH MPOrpamMm

PackpbiBaTh CMBICI U3Y4aE€MbIX
TIOHSITHH.

[TpuBOAUTH NIPUMEPHI CUTYALIUH,

B KOTOPBIX TPeOyeTCs HCIOTb30BaTh
KOMMYHHUKAIIUOHHBIE CEPBUCHI,
CIIPAaBOYHBIE U TTOMCKOBBIE CITY>KOBI U JIp.
OnpenensiTe KOJIMYECTBO CTPAHHUIIL,
HaiJICHHBIX TTOMCKOBBIM CEPBEPOM

T10 3aIIpocaMm € UCMOJIb30BAHUEM
JIOTUYECKUX ONEPALUH.

[IpuBOIUTH TPUMEPHI YCIIYT,
JOCTYMHBIX Ha CepBHUCAaX
roCyJ1IapCTBEHHBIX YCIYT.

[IpuBOAUTH IPUMEPHI OHIANHOBBIX
TEKCTOBBIX U rpa)MueCKUX PeAaKkTOPOB,
cpeln pa3pabdOoTKH MPOTPaMM.
Ilpaxkmuueckue padomul:

1. Tlouck unghopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNONB308AHUEM JIO2UYECKUX ONEPAYULL.
2. Hcnonvzosanue ounavin-oguca

0/151 pazpabomku OOKyMeHnos

Hroro no pazneny
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Pa3znen 2. TeopeTuueckue 0CHOBBI HH(POPMATUKHI

2.1

MoaenvpoBanue
Kak METOJ TO3HAHUS

8

Mopenb. 3agaun, periacMble

C TIOMOIIBIO MOJICTIUPOBAHUSI.
Knaccudukanuu moene.
MarepuainbHbie (HaTypHBIC)

Y UH()OPMALIMOHHBIE MOJIEIH.
HemnpepsiBHBIC U AUCKPETHBIE MOICIIH.
Nmurannonusie moaenu. Mrpossie
Mozenu. O1eHKa aIeKBaTHOCTH MOJIETN
MOJIETUPYEMOMY OOBEKTY U TEISIM
MojieIupoBaHus. TaOIuYHbIE MOJICIIH.
Tabnuna kak mpejcTaBiIeHHUE
otHotieHus. basbl nanHbIX. OTOOP

B Ta0JIMIIE CTPOK, YIAOBIETBOPSIOIIUX
3aanHoMy ycioBuio. ['pad. Bepmmna,
pedpo, myTb. OpuEHTUPOBAHHBIE

Y HEOpUEHTUPOBaHHKIE rpadbl. JnrHa
(Bec) pedpa. Becosast maTpuiia rpada.
JlnnHa myTH MEXAy BepinHaMu rpada.
[Torck onTUMaIbLHOTO MyTH B rpade.
HauanbHas BepiivHa (MICTOYHHK)

¥ KOHEYHasl BepIIHHA (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brruncnenue konmvecTBa myTein

B HaINpaBJIEHHOM allUKJINYECKOM rpade.
Hepeso. Kopenb, BepiiiuHa (y3en),
JuCT, pedpo (ayra) nepesa. Beicota

PackpeiBaTh CMBICH U3y4aeMBbIX IIOHATHUH.
Omnpenenars Bu nHGOpMAITMOHHON
MOJIEJIN B 3aBUCUMOCTH OT CTOSAIIEH
3a/1auu.

AHanm3upoBaTh HHPOPMaAIIMOHHBIE
Moenu (Tabnuiibl, rpadukH,
JMarpaMMbl, CXEMBI U JIp.).
OcyuiecTBIATh CUCTEMHBIN aHAIN3
00BEKTa, BBIACIATH CPEJIU €T0 CBOWCTB
T€ CBOMCTBA, KOTOPHIEC CYIIIECTBEHHBI

C TOYKHU 3pEHHUS LIeJIe MOAETHUPOBAHUSI.
OueHnBath aJIEKBATHOCTh MOJIENN
MOJICTUPYEMOMY OOBEKTY U LEIISAM
MOJICJIMPOBAHUSL.

CtpouTh U HHTEPIPETUPOBATH
pa3inyHble UHPOPMAIITMOHHBIE MOJIETTN
(TabGmuiel, nUarpamMmsl, rpadsl, 1epeBo,
CXEMBI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBats ¢ nOMOLIBIO
MH()OPMAIIMOHHBIX MO/IeNIE OOBEKTHI

B COOTBETCTBHHM C TOCTABJICHHOMW 3a/1aU€H.
N3y4dars 3Tansl KOMOBIOTEPHOTO
MOJICJIMPOBAHUAL.

PaboTath ¢ rOTOBBIMU KOMITBIOTEPHBIMU
MOJIEISIMU U3 PA3IUYHBIX MPEIMETHBIX
o0acrei.
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nepesa. ITonnepeso. [Ipumepsl
UCII0JIb30BaHus JiepeBbeB. [lepedop
BApUAHTOB C MOMOIIIBIO JI€pPEBA.
[TonaTHE MaTEMATUYECKON MOJEIIH.
3asaun, pelraeMble ¢ TOMOIIBIO
MaTeMaTU4eCKOro (KOMITbIOTEPHOTI0)
MojienupoBanus. OTauune
MaTeMaTH4YECKOW MOJICNIU OT HATypHOU
MOJIEJIA U OT CJIOBECHOT'O
(JIuTepaTypHOT0) ONMHUCAHUS OOBEKTA.
OTanbl KOMIIBIOTEPHOIO
MOJICIMPOBAHUS: TOCTAHOBKA 3aa4H,
MOCTPOCHUE MaTEMATHYECKON MOJIEIIH,
MporpaMMHas peaau3aius,
TECTUPOBAHUE, MPOBEIACHUE
KOMITBIOTEPHOT'0 DKCIIEPUMEHTA, aHAJIU3
€ro pe3yJIbTaToB, YTOYHEHUE MOJIEIN

Ilpakmuueckue pabomul:

1. Cozoanue oonomabauynol 6aszvl
oannwix. Ilouck oanunvix 6 20moesoii base.
2. Paboma ¢ comoevimu
KOMNbIOMEPHLIMU MOOETISMU

U3 PA3TUYHBIX NPeOMemHbIX 0bracmel.

3. Ilpoepammuasn peanuzayusi
npoOCMetuux Mamemamu4eckux mooeei

Hroro no pazneny

8

Pazgen 3. AiropuTt™Mbl U POrPpaMMHUPOBAHNE

3.1

Pazpabotka
aJITOPUTMOB
U TIPOTrpaMM

6

Pa30Ouenue 3agaun Ha moa3agayn.
CocraBneHue anropuTMOB U IPOTpaMM
C UCIIOJIb30BAaHNUEM BETBJIEHUH, IUKIIOB
Y BCIIOMOTaTEJIbHbIX aITOPUTMOB

JUISl YIIPABJICHUS UCIIOJHUTEIEM
Po0oT nnm 1pyrumMu UCIIOJTHUTEISIMH,
TakuMHU Kak Yepenamka, Uepre:xHuk
u ApyruMu. TaGnuyHble BETUYHUHBI

PackpbIBaTh CMBICIT U3y4aeMbIX ITIOHATHMA.
Pa3pabateIBaTh nporpaMmbl

115t 00pabOTKK OTHOMEPHOTO MAaCCHBa
LEJIbIX YHCEIL.

Ocy1iecTBIATh pa30HEHUE UCXOTHOM
3aJlayy Ha MoJ3a/1a4u.

Pa3zpabaThiBaTh NpOrpaMMel,
coJiepKariue noamporpaMmmy(bl).
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(maccuBbl). OTHOMEPHBIC MACCHUBBHI.
CocraBneHue u OTiajKa Mporpamw,
peaNM3yIONUX TUTIOBBIC AITOPUTMBI
00pabOTKH OJJHOMEPHBIX YHCITOBBIX
MacCHBOB, Ha OJTHOM U3 SI3IKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, IlIkoabpHBIN
AnroputMuyeckuii SA3bIK):
3aroJHEHUE YU CIOBOTO MAaCCUBa
CITy4ailHBIMH YK CJIAMU, B COOTBETCTBHH
¢ ¢hopMyII0Oii UK TIyTEM BBOJIA YUCEIL,
HaX0JICHUE CyMMBI JIEMEHTOB
MacCHBa, JIMHEHHBIN ITIOMCK 3aJJaHHOT'O
3HAYEHUS B MAaCCHUBE, IMOJICUET
AJIEMEHTOB MacCHBa,
yJAOBJICTBOPSIONINX 33ITAHHOMY
YCIIOBHIO, HAXOXKICHHE
MUHHMaJIbHOTO (MaKCUMAJILHOTO)
aneMeHTa maccuBa. CopTupoBKa
maccuBa. O0paboTKa MOTOKa JaHHBIX:
BBIYHCIICHUE KOJMYECTBA, CYMMBI,
CpelnHero apupMeTuIecKoro,
MHUHHUMAJIBHOTO U MaKCHMAaJIbHOTO
3HAYCHUS DTIEMEHTOB
MOCJIEI0BATEIbHOCTH,
YIOBJIETBOPSIONINX 38]JAHHOMY
YCIIOBUIO

Ilpakmuueckue padomoi:

1. Cocmaenenue npoecpamm

C UCNONIb308AHUEM BCHOMO2AMEIbHBIX
aneopummos 0Jisl ynpaeietusl
ucnonHumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmedsicnux.

2. Cocmasnenue u omiaoka npocpamm,
Peanu3yrowux munogvle dicopummobl
00pabomku 0OHOMEPHBIX YUCTOBHIX
MAccueos, Ha OOHOM U3 A3bIKOS
npoepammuposanus (Python, C++,
Ilackanw, Java, C#, Lllkonrvnsii
Aneopummuueckuii A3vik)
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3.2 | Ynpasnenne 2 VYupasnenue. Curnan. OOpatHasi cBsi3b. | PacKpbIBaTh CMBICI M3y4aeMbIX MOHSITHH.
[Tomyyenue curHasioB oT HUQPPOBHIX AHamM3upoBaTh OTHOIIEHUS B )KUBOH
JATYUKOB (KacaHUsl, pAaCCTOSIHUS, CBETA, | MPUPOJE, TEXHUUECKUX U COIUATbHBIX
3ByKa U Jipyroro). [Ipumepsl (1KoMa, cemMbs U JIp.) CUCTEMAX
WCIIOJIb30BaHUs MPUHIIUIA 00paTHON C MO3UIIUI yTIpaBICHUS.
CBSI3M B CUCTEMAaX YIpaBJICHUS N3ydats mpuMepbl poOOTU3UPOBAHHBIX
TEXHUYECKUMHU yCTPONCTBAMU CUCTEM.
C MOMOIIBIO IATYUKOB, B TOM YUCJIIE Ilpakmuueckue padomol:
B poboTotexHuke. [Ipumepsr 1. 3uaxomemeo ¢ yuebnot cpedotl
pPOOOTHU3NPOBAHHBIX CUCTEM (CHCTEMa | pa3pabomku RPpOSpamm ynpaeieHus
yIpaBJICHUS JABIKCHUEM OBUNCYYUMUCST pOOOMAaMU
B TPAHCIIOPTHOM CHUCTEME, CBApOYHAs
JUHUS aBTO3aBOJIA,
aBTOMATU3UPOBAHHOE YIIPaBJICHUE
OTOILUICHUS IOMa, aBTOHOMHAsI CUCTEMA
yIPABJICHUS TPAHCTIOPTHBIM CPEJICTBOM
U IPyTHUE CUCTEMBI)

Hroro no pazneny 8

Paznen 4. UnpopMmaniuoHHbIE TEXHOJIOTHH

4.1 | DnekTpoHHBIC 10 [TousiTrie 00 AJEKTPOHHBIX TabIUIIAX. PackprIBaTh CMBICI U3y4aeMbIX

TaOIULIBI THnbI TaHHBIX B TYEUKAX AJICKTPOHHOM | TTOHSATHIA.

Tabnuiel. PenakrupoBanue AHaMM3UpOBAaTh MOJTH30BATEIHECKUM
U (popMaTUpPOBAHUE TAOIIHII. uHTepdeiic MpUMEHsIeMOro
Bcerpoennsie hyHKIMM 7151 TOMCKA MPOTPaMMHOTO CPEJICTBA B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C JICKTPOHHBIMU TaOIUIIAMHU.
Y CpeAHEro apupMeTHYECKOro. Onpenensite yCI0BUS U BO3MOKHOCTH
CopTupoBKa JaHHBIX B BBIJICTICHHOM MIPUMEHEHUSI IPOTPAMMHOTO CPEICTBA
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nuanasoHe. [loctpoenue nuarpamm
(ructorpaMma, Kpyrosasi iuarpamma,
TOoYeuyHas auarpamma). Beibop tuna
nuarpammebl. [IpeoGpazoBanue hopmyn
npu KonupoBaHuu. OTHOCUTENbHAS,
abCoNIOTHAsI U CMEIIaHHAs aJpecarusl.
VY ca0BHBIE BRIUMCIECHUS B DJIIEKTPOHHBIX
tabnunax. CyMMUpOBaHHE U TIOJICYET
3HAYEHU, OTBEYAIOIINX 3aIaHHOMY
ycaoButo. O06padoTka 00IbIIUX
HaOOpoB JaHHBIX. YucieHnHoe
MOJICTTMPOBAHHUE B DJIEKTPOHHBIX
TabIAIax

JUTS pEIICHMS TUTTOBBIX 3a71a4 B paboTe

C 3JIEKTPOHHBIMH Ta0JIUIIAMH.
BrisBrars ob1iee u pa3nudus B pa3HbIX
MIPOTPaMMHBIX MTPOTYKTaX,
MpeTHA3HAYCHHBIX JJIS PEIICHUS OJTHOTO
KJ1acca (pa3HbIX KJIAcCOB) 3a/1a4u B paboTe
C DJIEKTPOHHBIMH TaOJIUIIAMHU.
Penaktuposats 1 popmMaTupoBath
AIICKTPOHHBIC TAOJIHIIBI.
AHaMM3UPOBATh ¥ BU3YATU3UPOBATH
JTaHHBIC B JIEKTPOHHBIX TaOIHUIIaX.
BEBITIONTHATE B 3JIEKTPOHHBIX TabIUIIAX
pacyeTsl 110 BBOJIUMBIM ITOJIH30BaTEIIEM
dbopMyiaM C HCTOIH30BAaHUEM
BCTPOECHHBIX (DYHKLIUH.

OCyIIEeCTBISITh YUCICHHOE
MOJICTMPOBAHUE B TIPOCTHIX 3a/1a9ax

U3 PA3JIMYHbBIX TPEIMETHBIX 00JIaCTEH.
Ilpakmuueckue pabomol.

1. B600 oannwvix u popmyn, opopmienue
maobnuybwl.

2. Copmupoexa u purbmpayus OaHHbIX
8 971eKMPOHHBIX MAOIUYAX.

3. Illocmpoenue ouazpamm u epaguxos
8 97IeKMPOHHBIX MAOIUYAX.

4. Boinonnenue pacuemos no 6600UMbIM
noavzosamenem gopmyniam
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C UCNONB308AHUEM BCTNPOEHHBIX
@yHKYuULL.

5. Obpabomxa borvuiux Habopos
OAHHBIX.

6. Yucnennoe mooenuposamue

8 2JIeKMPOHHBIX MAOIUYAX

4.2

HNudopmanonasie
TEXHOJIOTUHU

B COBPEMEHHOM
o01ecTBe

Ponp nHGOPMAITMOHHBIX TEXHOJIOTHIA
B Pa3BUTUH SKOHOMUKHU MHUPA, CTPaHBI,
perrona. OTKpbIThIE 00Opa30BaTEIbHbIC
pecypcsl. [Ipodeccun, cBsa3aHHbIE

¢ UHPOPMATUKOM

1 TH(POPMAITMOHHBIMH TEXHOJIOTUSMU:
BeO-AM3aliHep, MPOTPAMMHCT,
pa3paboTYNK MOOMIIBHBIX MPUIOKEHUH,
TECTUPOBIIUK, APXUTEKTOP
IPOrpaMMHOro o0ecreyeHus,
CHELHAINCT MO aHAIU3Y TAHHBIX,
CUCTEMHBIN a]MUHUCTPATOP

PackpbIBaTh CMBICIT U3y4aeMbIX ITIOHATHMA.
OO6cyxaaTh poJib UHPOPMAIUOHHBIX
TEXHOJIOTUI B COBPEMEHHOM MUPE.
OO0cCy)1aTh 3HaYEHNUE OTKPBITHIX
00pa3oBaTeNbHBIX PECYPCOB

Y BO3MOYKHOCTH MX MCIOJIb30BaHUS.
AHanmu3upoBaTh MU(PPOBHIE HABBIKH,
KOTOPBIMH JIOJKEH 00J1a/1aTh BBITY CKHUK
IIKOJIBL.

N3yuate npodeccuu, CBsI3aHHBIC

¢ uH(opMaTUKON U UH(POPMALIMOHHBIMU
TEXHOJIOTHSIMH.

Ilpakmuueckue padomol:

1. Co30anue npesenmayuu

o npogeccusx, ceazannvix ¢ UKT

Hroro no pasneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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MEPEYEHB (KOJJUPUKATOP) PACHPEJEJTEHHBIX IO KJIACCAM
MPOBEPSEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOW TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS U DJIEMEHTOB COJIEPKAHUS

MO UH®OPMATHUKE

B denepanbHbIX U pernoOHANBHBIX MPOIEAYpaxX OIEHKH KadecTBa OO0pa3oBaHUs
UCIIOJIB3YyeTCs mepedeHb (KoaudukaTop) pacupenesieHHbIX MO KiaccaM MPOBEPSIEMBIX
TpeOOBaHUIM K pe3yjbTaTaM OCBOEHUSI OCHOBHOW 0Opa3oBaTEIbHON MpOorpaMMbl
OCHOBHOTO 00111€T0 00pa30BaHMs U 3JIEMEHTOB COJIEpKaHus TI0 MH(OPMaTHKE.

7 KIIACC

IIpoBepsiemble TPeOOBaHUA K pe3yIbTaTaM OCBOCHUS OCHOBHOI 00pa30BaTe/1bHOM
NMPOrpamMMmblI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
MIPOBEPSIEMOTO o0pa3zoBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yJibrara
1 I[To reme «IludpoBas rpaMOTHOCTHY
1.1 [losicHsiTh Ha  TpuUMeEpax CMBICI  TMOHATHH  «uH(pOpMALIUDY,
«MH(OPMALMOHHBIM  mporecc»,  «o0paboTka  MHPOpPMALUN,

«xpaHeHue nHpopmaIumny, «repenada HHOpMaIum

1.2 [IpuBOINTH IPUMEPHI COBPEMEHHBIX YCTPOMCTB XPAHEHHUS U IEPEIAYN
uH(popManuu, CpaBHUBATH UX KOJIMYECTBEHHbBIE XapaKTEPUCTUKH

1.3 [TomygaTs ® wuCHoONB30BaTh WHPOPMAIIUIO O XapPaKTEPUCTHKAX
MEePCOHAILHOTO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIeMEHTax (Tiporeccop,
omnepaTuBHAs MaMATh, JOJITOBPEMEHHAsI TaMsITh, YCTPOIICTBA BBOJA —
BBIBO/IA)

1.4 COOTHOCUTB XapaKTEpPUCTUKN KOMIIBIOTEPA C 3a7a4aMu, PEIIAEMbIMHU
C €r0 IIOMOLIBIO

1.5 OpueHTHPOBATHCS B HEPAPXUUECKOU CTPYKType (HaliOBOM CHUCTEMBI
(3anmuchIBaTh MoJiHOE UM (haiina (KaTamora), myTh K (ailinry (kaTajaory)
M0 HWMEIOIIEMYCS ONHUCaHUI0 (HaWJIOBOM CTPYKTYpPhl HEKOTOPOTO
WH(POPMAITMOHHOTO HOCUTEJIS)

1.6 PaGorate ¢ ¢aiiioBoll cHUCTEMOM TMEPCOHAIBHOTO KOMIIBIOTEPA
C UCIIOJIb30BaHNEM IpadruecKoro naTepderica: co3naBarh (KOIMPOBATh,
nepeMeniaTh, MEPEUMEHOBBIBATh, YAAIATh M apXUBHPOBAThH (HAMITBI
¥ KaTaJorH, UCTI0Ih30BaTh aHTUBUPYCHYIO IPOrpamMmy)
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1.7 Uckats unpopmanuio B MHTepHETe (B TOM YHUCIE MO KIIOYEBBIM
CJIOBaM, TIO0 M300paXEHUI0), KPUTUYECKU OTHOCUTHCA K HaWJEHHOM
uH(popmauu, 0Co3HaBaThb OMNACHOCTh MJisi JIMYHOCTH M 0OIlecTBa
pacnpocTpaHEHUsT BpPEJOHOCHON WHGOpMAIMK, B TOM YHCIE
DKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa

1.8 [ToHnMaTh CTPYKTYpY aApecoB BEO-peCypcoB
1.9 Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIMIMA
1.10 CobOmonath TpeOoBaHHMsI 0€30MaCHOM AKCIUTyaTallMM TEXHUYECKHUX

CPEACTB HH(OPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTHA,
COOJIOAATh CETEBON ITUKET, 6a30BbIe HOPMBI MH(POPMAIIIOHHOMN 3THKH
U mpaBa mpu paboTe ¢ MPUIOKEHUSMU Ha JIOOBIX YCTPOWCTBax
u B UurepHere, BbIOuMpaTh Oe30macHble CTPATETHMH IOBEICHUS
B CETH

1.11 [IpumeHsaTh MeToAbl MPOPUIAKTUKY HETaTUBHOTO BIIUSIHUS CPEJICTB
MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH Ha 370POBbHE
MOJIb30BATEIIS

2 ITo Teme «TeopeTnueckue 0CHOBbI HHPOPMATHKI

2.1 KoaupoBarh 1 J1eKOgUpOBaTh COOOIIECHMS MO 3aJlaHHBIM IIpaBUIIaM,
JEMOHCTPUPOBATh IMOHUMAHUE OCHOBHBIX MPUHIMIIOB KOJUPOBAHMS
uH(GOpPMaIIMU Pa3IMYHON MPUPOBI (TEKCTOBOU, rpadMuecKoM, ayauo-)

22 CpaBHUBaTh JJUHBI COOOIICHHUH, 3alMCAaHHBIX B  Pa3IUYHBIX
andaBuTax, OepUPOBaTH CAUHUIIAMH U3MEPECHHSI NHHOPMAITMOHHOTO
00beMa U CKOPOCTH IMEepeJaun JaHHBIX

23 OuneHuBaTh U CpaBHUBaTh pa3Mepbl TEKCTOBBIX, TIpadUUYECKUX,
3BYKOBBIX (DaiijIoB U BUEO(]AiiOB

3 [To Teme «MHpOpMaLIMOHHBIE TEXHOJIOTHI
3.1 [IpencraBiATe  pe3ynbTaTbl  CBOEHM  JIEATEIBHOCTM B BHUJE
CTPYKTYPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JNOKYMEHTOB,

MYJIbTUMEIUMHBIX MPE3CHTALINN

IIpoBepsiembIe Y1eMEeHTHI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJIEPKAHUS
1 [udpoBasg rpaMOTHOCTH
1.1 KommbroTep — yHHUBEpCaIbHOE BEIYUCIUTENHLHOE YCTPOMCTBO, paboTatoiee
o mnporpaMme. THIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEDHI,

47



®enepanbHas padouas nporpamma | Madopmatuka. 7-9 ximaccer (6a30BbIl ypOBEHb)

BCTPOCHHBIE KOMIBIOTEPHI, CyNEPKOMIbIOTEPhl. MOOUIIbHBIE YCTPONCTBA.
Texnuka 6€30MacHOCTH U TIpaBuia paboThl Ha KOMITBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTHI KOMIIBIOTEPAa U WX Ha3zHaueHue. IIporeccop.
OnepatuBHas W JOJITOBPEMEHHAs MaMsTh. Y CTPOMCTBA BBOJA M BBIBOJA.
CeHCOpHBII  BBOJ, JaTYMKM  MOOWJIBHBIX  YCTPOMCTB,  CpelICTBa
OMOMETpPUYECKON ayTeHTUPUKAIIUN

1.3

Uctopus pa3BuTHs KOMIBIOTEPOB M MIPOrPaMMHOTO  OOECTICUEHUSI.
[Tokonenust  koMmmbloTepoB.  COBpEeMEHHbIE  TEHAEHUUU  Pa3BUTHUA
komnbioTepoB.  Cynepkommbiotepbl.  [lapamienbHble  BBIYMCICHUA.
Ilepconanbhblii KOMIIBIOTED. [Ipolieccop U ero xapakTepucTUKU (TaKTOBast
4acToTa, pa3psiAHOCTh). OnepaTtuBHas NaMaTh. JloJroBpeMeHHasi MamsThb.
YcerpoiictBa BBoma U BbiBoja. OObEM XpaHUMBIX JIaHHBIX (OMepaTHBHAS
NaMsiTh KOMIIBIOTEpA, KECTKUM JHUCK W TBEPAOTEIIbHBIA HAKONUTEND,
MOCTOSTHHAS MTaMSTh CMapT(HOHA) U CKOPOCTH IOCTYIIA IS PA3JIMIHBIX BUIOB
HOCUTEJIEN

1.4

[Iporpammuoe oOecrieuenue KomrbioTepa. [IpukiagHoe mnporpamMMHOe
obecnieuenue. CucremHoe mnporpammHoe  obOecrieueHue. CHUCTEMBI
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMm U JaHHBIX. becriarHbie u
yCI0BHO-0€cTuIaTHbIe mporpaMMbl. CBOOOHOE MpOorpaMMHOE 0OecieueHne

1.5

@aitnel 1 manku  (karamoru). Tumbl  daitioB. CaoiicTBa  (haiinos.
XapakTepHble pa3Mmepbl (aiIoB pa3IUYHBIX THIOB (CTpaHMIIA TEKCTa,
JJCKTpOHHAsE  KHHMra, Qororpadus, 3amuch IECHH, BHJICOKIIHII,
MOJIHOMETPaKHBINA (PUITEM)

1.6

[Tpunatmmmne! noctpoenus ¢ainoBeix cucteM. [lomHoe ums ¢aiina (mankw,
karanora). I1yTs k (aiiny (mamnke, KaTanory)

1.7

daitnoBeiii  MeHemkep. Pabora ¢ ¢alimamMu u mankamMu (KaTaJoramm):
CO3/IaHHe, KOIHMPOBAaHME, TMEepEeMEIICHre, MEePEHMEHOBAHNE W yJaJCHHE
¢aiinoB u nanok (katanoros). [louck ¢aiaoB cpeacTBaMu OMEPAIMOHHON
CHCTEMBI

1.8

ApxuBanus naHHbIX. MIcriop30BaHAE MPOTrpamMM-apXUBaTOPOB

1.9

KomnproTepHslie BUPYCHI U APYTHE BPEIOHOCHBIE TpOrpaMMel. IIporpaMmsl
IUIs 3aILUATHI OT BUPYCOB

1.10

O6benunenne KoMibloTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuiia, Beo-
caiit. CtpykTypa ajapecoB BeO-pecypcoB. bpaysep. [louckoBbie crucTEMBI.
[Touck wHbOpMANIUU TIO KIIOYEBBIM CJIOBaM M 1O HM300paxKeHUIO.
HoctoBepHOCTH MHGOPMAIHH, TOTydeHHOW 13 HTEepHETA

1.11

CoBpeMeHHBIE CEpBUCH MHTEPHET-KOMMYHHKAUN
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1.12

CereBoil 3THKeT, 0a30BbIe HOPMBI HMH(DOPMAIMOHHOW OSTUKH W TIpaBa
npu pabdore B cetn HMuTepHer. Crparernu O€30MaCHOTO TOBEICHUS
B HTEpHETE

Teopernyeckue 0CHOBBI HHPOPMATUKH

2.1

Nudopmarus — OMHO W3 OCHOBHBIX TOHATHNA COBPEMEHHOW HayKH.
Nudopmanus Kak CcBeleHUs, MpeAHA3HAYEHHBIE [UJII  BOCHPHUSITHUS
YeJIOBEKOM, U MH(POPMAIIUS KaK JaHHBIC, KOTOPHIE MOTYT OBITH 00Pa0OTaHBI
ABTOMATU3UPOBAHHOM CUCTEMOM

2.2

JIUCKpEeTHOCTh JaHHBIX. BO3MOXKHOCTh OMMUCAHUSI HEMPEPHIBHBIX OOBHEKTOB
U TIPOILIECCOB C TMOMOUIBIO JUCKPETHBIX JaHHbIX. MHbopMaloHHbIe
MPOLECCHI — TPOLECCHl, CBSI3aHHBIE C XpaHEHHWEM, MpeoOpa3oBaHHEM
U Iiepeavyen JaHHbIX

23

CumBon. Andasutr. MomHocts andaButa. Pa3HooOpasue  s3bIKOB
u andaButoB. EcrecTBeHHble U (QopManbHbIe S3bIKH. AJPaBUT TEKCTOB
Ha pycckoM si3bike. JIBonuHslid andaBut. KoinuecTBo BCEBO3MOKHBIX CJIOB
(k0mOBBIX KOMOWHAIMK) (PUKCUPOBAHHOW IJIMHBI B JIBOMYHOM ayipaBuUTE.
[IpeobpazoBanue nr060ro andasuta K 1BoudHOMY. KoJinuecTBO pa3iuuHbIX
CJIOB (PKCUPOBAHHOM JITTMHBI B ali(paBUTE OMPEACIICHHON MOIIIHOCTH

24

KomupoBanme cMMBONIOB OgHOTO ayndaBuTa C MOMOIIBI KOJOBBIX CIIOB
B IpyroMm andaBuTe, KoJI0Bas TabuIla, JEKOJIUPOBAHNE

2.5

JIBomunblii kox. IIpencraBieHue AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B JIBOUYHOM ajihaBuTe

2.6

NudopmanmonHbiii  00beM JaHHBIX. bHUT — MHHUMAaIbHAs €IUHUIIA
KOJIMYeCTBa UH(pOpMAITUU — ABOMYHBIN pa3psaia. balt, kumobaiiT, Merabair,
TAradamnT

2.7

CkopocTh mepefayd JaHHBIX. EAMHUIBI CKOPOCTH Mepe/ayd JIaHHbBIX.
Uckaxxenne nHbOpMaINK MPU TIepenade

2.8

KoaupoBanue TtekcrtoB. PaBHOMepHbIi kona. HepaBHOMepHBIN — KOZ.
Komuposka ASCII. Bocemubutable KOMMPOBKH. [IoHSATHE O KOIXMPOBKAX
UNICODE. JlexoaupoBaHue COOOIIEHUN ¢ UCITOIB30BAaHUEM PABHOMEPHOT'O
1 HepaBHOMEpPHOTO Kona. Mudopmarnmonasii 00beM TeKCTa

2.9

OO6mee mpencraBiieHHEe O LU(PPOBOM MPEACTABICHUU AyAUOBU3YaTbHBIX
U JIpyTUX HEnpepbiBHbIX AaHHBIX. KogupoBanue nsera. L{BeToBBIE MOIEN.
Monens RGB. I'mybuna konupoBanusi. [lanurpa

2.10

PactpoBoe u BekTOpHOE npezacrapieHue uzoopaxenui. [Iukcens. OueHka
uH(pOpMaMOHHOTO o0beMa TIpadUUecKUX JaHHBIX [JISI PAcTPOBOIrO
HN300paKeHHS
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2.11

Konuposanue 3Byka. PazpsaHocTs U yacTtora auckpetusanny. Konmnuectso
KaHaoB 3anucu. OIEHKa KOJMYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX
C IIPEJICTABJICHUEM U XPaHEHHUEM 3BYKOBBIX (DailsIoB

NudopmarimoHHbIe TEXHOTOTHI

3.1

TekcToBbIE JOKYMEHTBI U X CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIila, ad3ail,
CTPOKa, CJI0OBO, CHMBO)

3.2

TekcToBbII MpoOIECCOp — HHCTPYMEHT CO3JaHUs, PEIaKTUPOBAHUS
u ¢hopmarupoBanus TekcToB. [IpaBusa Habopa Tekcra

33

PenaktupoBanue tekcra. CpoiictBa cumBonioB. Llpudt. Tunsr mpudros
(pyOunieHble, ¢ 3aceykamu, MOHOIIMpPUHHBIE). [loiykHpHOE M KypCUBHOE
Haueptanue. CBolicTBa a03aleB: I'paHULbl, a03alHbI OTCTYII, UHTEpPBAJ,
BbIpaBHUBaHUE. CTuieBoe (opMaTupoBaHue

3.4

CrpykrypupoBanue uHGOpPMAIMM C TIOMOINBIO CHUCKOB U  TaOJIMII.
MHoroypoBHEBBIC CITUCKH. J[00aBIeHHE Ta0IHI] B TEKCTOBBIC IOKYMEHTBI

3.5

BcraBka n3o0paxeHHil B TEKCTOBbIE JOKyMEHThL. O0TEeKaHne N300paKeHHI
TeKcToM. BKiItoueHne B TEeKCTOBBIN JOKYMEHT AUarpaMm U (GopMyit

3.6

[TapameTpsl cTpaHuIlbl, Hymepanus ctpaHuil. JloO0aBieHrne B JOKyMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

[IpoBepka mpaBomnucanusi. PaccraHoBka mepeHOCOB. ['0J10COBOM BBOJ
Tekcra. OnTUYeckoe pacro3HaBaHWE TeKcTa. KoOMIBIOTEPHBIN MEpEeBO.
Ucnons3oBanue cepBrucoB cetu MaTEpHET 1151 00paboTKM TeKCTa

3.8

3HAKOMCTBO ¢ TpaduyecKUMU pegakropamu. PacTpoBble  pUCYHKH.
Hcnonb3oBanue rpaduyeckux NPpUMUTHBOB

3.9

Omnepamuu  pegakTUpoBaHUsT TpaPUUIECKUX OOBEKTOB, B TOM UHCIE
mudpoBeix  Qororpaduii: H3MEHEHHE pa3Mmepa, o0Ope3ka, IOBOPOT,
OTpakeHHe, paboTta ¢ oOjacTaMu (BblJEJIEHUE, KOMUPOBAHME, 3aJIMBKa
I[BETOM), KOPPEKIIHS IIBETA, IPKOCTU U KOHTPACTHOCTHU

3.10

Bektopnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMU
CpelICTBaMH TEKCTOBOTO IIPOLIECCOPA UITH IPYTUX MPOrpamMM (MPUI0KEHUN ).
JloGaBieHHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

3.11

[ToaroroBka MynbTUMEAMHHBIX TTpe3eHTarui. Ciaiia. JloGaBieHue Ha clan
TeKcTa U n300pakeHuid. Pabora ¢ HECKOIBKUMU ClaiigaMu

3.12

JloGaBneHne Ha  ciaijg  ayMOBU3YaJIbHBIX  JaHHBIX. AHHUMAIIMSL.
['unepccpuiku
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8 KNIACC
IIpoBepsieMble TPeOOBaHUSA K pe3y/IbTaTaM OCBOCHUS OCHOBHOI1 00pa30BaTe/IbHOI
NMPOrpaMMblI
Kon [IpoBepsiemMbie MPeIMETHBIE PE3YyJIbTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0Opa3zoBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00111€T0 00pa3oBaHus
pe3ynbTara
1 [To Teme «TeopeTnueckue 0OCHOBBI HHPOPMATUKI)
1.1 [losicHATr Ha TOpUMEpPAX pa3auuusl MEKIYy NO3ULIUOHHBIMU
Y HETO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS
1.2 3anuceiBaTh U cpaBHUBATh 1ienble yncia oT 0 7o 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTeMaxX cuuciaeHus (c ocHoBaHusimu 2, 8, 16),
BBITIOJIHATH apu(MeTHuuecKue oneparuy HaJ HUMHA
1.3 PackpbiBaTb CMBIC TOHSTHM  «BBICKA3bIBAHUE»,  «JIOTUYECKAS
omepanus, «JI0OrH4eCKOe BhIPAKEHUE)
1.4 3anuchiBaTh  JIOTUYECKUE  BBIPAXKEHUS  C  HCIOJIb30BAHHEM
TU3BIOHKIMY, KOHBIOHKIIMA U OTPULIAHUS, ONPEAEISATh UCTHHHOCTh
JIOTUYECKUX BBIPAXKEHUW, €CJIIM WM3BECTHbl 3HAYEHUS HMCTUHHOCTH
BXOJSIIUX B HEr0 NEPEMEHHBIX, CTPOUTH TaOJMIIBI HCTUHHOCTH
JUISL IOTUYECKUX BBIPAKCHUHN
2 [To Teme «ANTrOpUTMBI U IPOrPAMMHUPOBAHUE
2.1 PackppiBaThb  CMBICH  TMOHATHA  «UCHOJHUTENBY»,  «AJITOPUTM,
«mporpaMMay», TOHUMAs Pa3HUILy MEXKIYy YHOTPeOJIEHUEM JTHUX
TEPMUHOB B OOBIZICHHOW PEYH U B MHPOPMATHKE
2.2 OnuckIBaTh AJITOPUTM PEIIECHUS 33Ja4l Pa3IUYHBIMU CIIOCOO0AMH,
B TOM YHCJIE€ B BUJIE OJIOK-CXEMBI
2.3 CocTaBiisiTh, BBINOJHATH BPYYHYIO U HA KOMIIBIOTEPE HECIOKHBIC
aJITOPUTMBI C UCIIOJIb30BAaHUEM BETBICHUN U IIUKJIOB ISl yIIPaBICHUS
VCIIOJIHUTEIISIMUA
24 Hcnonb30BaTh KOHCTAaHTBI M IEPEMEHHBIE PA3JIMYHBIX THIIOB
(4UCIIOBBIX, JOTUYECKUX, CUMBOJIbHBIX), a TaKXe COJEpKalllue HX
BBIpaKEHU S, UCTOJIb30BATh ONEPaTOp MPUCBAUBAHUS
2.5 Hcnonb3oBaTh Mpu pa3pabOTKe MpOrpaMM JIOTHYECKUE 3HAYCHUS,
oTiepaIiy 1 BhIPAXKEHUS C HUMU
2.6 AHanM3UpOBaTh  MPEIJIOKEHHBIE  AJTOPUTMBI, B TOM  YHUCIE

ONPENEIATh, KAKUE PE3YJILTAThl BO3MOKHBI IIPU 33JTAHHOM MHOKECTBE
UCXOJIHBIX 3HAYCHUI
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2.7

Co3naBath ¥ OTJIQXHUBATh MPOrpaMMbl HAa OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkonbHBIHI
AJTOPUTMUYECKHUIN SI3BIK), peaM3yIOIIUE HECIOKHbIE aJTOPUTMBbI
00paOOTKM  YHCJIOBBIX JAaHHBIX C  HCMOJb30BAHHUEM  IIMKIIOB
U BETBJICHUW, B TOM YHCIIE PEATU3YIOIIME TPOBEPKY ACITUMOCTH
OJIHOTO IIEJIOTO YHuCJa Ha Jpyroe, MPOBEPKY HATYpaJbHOIO YHCIIA
Ha MPOCTOTY, BbIJEIEHUS IU(P U3 HATYPAIbHOIO YUCTa

IIpoBepsiembIe Y1eMEeHTbI COAEPKAHUS

Kon [TpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 Teoperndeckre 0OCHOBBI HHPOPMATHUKH

1.1 Hemo3unnoHHbple W TO3HWIMOHHBIC CHCTEMBI CUHCICHHS. AJdaBHT.
OcHoBanue. PasBepryrtas gopma 3ammcu uucina. [lepeBon B mecaTHaHyrO
CUCTEMY YHCEJ, 3aMHUCAHHBIX B APYTUX CUCTEMAaX CUUCICHUS

1.2 PumMmckast cucteMa CUnciieHus

1.3 JIBonuHas cucrema cuucieHud. IlepeBoa menbix yucen B mpenenax ot 0
no 1024 B ABOMYHYIO CHCTEMY CcuMcCleHUs. BocbmepuuHas cucTteMa
cuucnenus. IlepeBoa uucen U3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYIO
U JICCATUYHYIO CcHUCTeMbl U oOparHo. lllecTHaamarepuyHas cucrema
cuucnenus. [lepeBos urcen U3 mecTHAAUATEPUIHON CUCTEMBI B JBOUYHYIO,
BOCBMEPHUYHYIO U JICCATUUHYIO CHCTEMBI U OOPaTHO

1.4 ApudmeTrnyeckue ornepanny B JBOUYHON CUCTEME CUMCIICHUS

1.5 Jlornueckne BbICKa3bIBaHUs. Jlormdyeckue 3HAUYeHUs BBICKA3LIBAHUU.
DNeMEeHTapHble M COCTaBHbIE BbICKa3biBaHUs. Jlornueckue ormnepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXEHHE), <«WIn» (JAU3BIOHKIINS,
JIOTUYECKOE CIIOKEHUE), «He» (Jormdyeckoe otpunanue). Ilpuopurer
JIOTHYECKUX oreparui. OnpeneneHue  UCTUHHOCTHU COCTaBHOTO
BBICKQ3bIBAHUS MPU U3BECTHBIX 3HAUCHUSX MCTUHHOCTH BXOJSIIUX B HETO
AJIEMEHTAPHBIX BBICKA3bIBAHUM

1.6 Jlormyeckue BblpaxkeHud. [IpaBWiia 3anmuch  JIOTMYECKUX  BBIPAKCHUM.
ITocTpoeHue TaGIMIT MICTUHHOCTH JIOTHYECKUX BBIPAKCHUI

1.7 Jlornueckne  dIeMEHTBL. 3HAKOMCTBO C  JIOTHYECKMMH  OCHOBAMH
KOMIIBIOTEPA

2 AJITOPUTMBI U IPOTPAMMUPOBAHUE
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2.1

[lonsiTue aJiropuTma. Hcnonaurtenun AJITOPUTMOB. AJIFOpI/ITM KaK IIJIaH
YIpaBJICHUA UCIIOJTHUTCIICM

2.2

CgoiictBa anroputma. CriocoObl 3anucu aaropurma (CJIOBECHBIN, B BHUJIE
0JIOK-CXEMBI, POTpaMMa)

23

AnropurmMuyeckue KOHCTpyKiuu. KoHcTpykuus «cnegoBanuey. JInHeHbIN
anroput™. OrpaHUYE€HHOCTb JIMHEMHBIX QJITOPUTMOB: HEBO3MOXXHOCTH
MPEIyCMOTPETh  3aBUCUMOCTh  MOCJIEAOBATEIBHOCTA  BBINOJIHSIEMBIX
JIEUCTBUU OT UCXOJIHBIX JTaHHBIX

24

KOHCTp}IKHI/IH «BCTBJICHHUC» . IIOJHAsA MW HCIIOJIHAsA (1)0pr1. Brimonnenue
N HCBLIINIOJIHCHUC YCIOBUA (I/ICTI/IHHOCTB H JIOXKHOCTH BBICK&?;BIB&HHSI).
HpOCTI)Ie H COCTAaBHBIC YCJIOBHUA

2.5

KOHCTPYKLII/ISI «IIOBTOPCHUCH: LHUKIIbI C 3aJdaHHbBIM YHCJIOM HOBTOpCHHfI,
C YCJIOBHMECM BBIIIOJIHCHUS, C nepeMeHHoﬁ OUKIa

2.6

Pazpabotka 1 (GopMambHOrO HMCHOJHHUTES ajJrOpuTMa, MPUBOJSIIETO
K TpeOyeMoMy pe3yiIbTaTy IPH KOHKPETHBIX HCXOIHBIX TaHHBIX. PazpaboTka
HECJIOKHBIX aJTOPUTMOB C HCIIOJIb30BaHUEM IIUKJIOB M BETBICHUN IS
ympaBieHus: (HOpPMaTbHBIMUA HCIIOJHUTENISIMHA. BBIMOTHEHHE alropuTMOB
BPYYHYI0O M Ha KommbloTepe. CHHTAKCHYECKHE W JIOTUYECKHE OIIHOKH.
OTKa3bl

2.7

Azpik  mporpammupoBanus  (Python, C++, Java, C#, IllkonapHbIi
Anropurmuyeckuit A3pik). CrucTeMa nNporpaMMUpPOBaHUS: PEIAKTOP TEKCTA
IpOrpaMm, TPAHCIATOP, OTIATIUK

2.8

HepeMeHHaﬂ: THII, UM, 3HAYCHUC. HCJ’IBIG, BCIICCTBCHHBIC 1 CUMBOJIBHBIC
IICPEMCHHBIC

2.9

Omneparop mpucBanBaHus. ApuU(DMETHUECKUE BBIPAKECHUS U TMOPIIOK HUX
BblUMCIeHNs. Onepanuyu C LENbIMUA YUCIAMM: LEJIOYUCICHHOE JIEJICHUE,
OCTaTOK OT AesieHus. [IpoBepka 1eaImMMOoCcTH OIHOTIO LIEJIOr0 YUCIIa Ha IPYroe

2.10

Bernenus. CocraBHble yClOBHS (3alUCh JIOTMYECKUX BBIPAKEHUN
Ha U3y4yaeMOM S3bIKE IMporpamMmupoBaHus). HaxoxneHne MHUHHMyMa
U MakCUMyMa M3 JBYX, TPEX U 4YeTbIpex 4yucell. PelieHue KBaapaTHOTo
YPaBHEHH S, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

JlnanoroBast oOTiagka MPOrpaMM: TOMIATOBOE BBIOJHEHHUE, MPOCMOTP
3HAYCHUH BEJIMYMH, OTJIaJ0YHBIN BBIBOJ, BEIOOP TOUYKH OCTAaHOBA

2.12

Hukn c ycinoBuem. Anroput™m EBkimaa mjisi HaXOXIEHUS HAMOOJIBIIETO
oOmmiero JAenuTenss JBYX HATypaJlibHBIX uuced. Pa3Ouwenuwe 3amucu
HATYpPAJIbHOTO YHCJIa B MO3UIMOHHOW CHUCTEME C OCHOBAaHUEM, MEHBIIUM
uiu paBHbIM 10, Ha OTHETBHBIC TP
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2.13 | luka ¢ nepeMeHHOU. AJITOPUTMBI MPOBEPKU AEIUMOCTUA OJTHOTO IIEJIOT0
YKClia Ha PYTroe, MPOBEPKU HATYPAIBHOTO YKCiIa Ha MMPOCTOTY

2.14 | O6paboTKa CUMBOJBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IIEPEMEHHBIE.
[TocumBoabHast oOpaboTka cTpok. [logcuer yacTOTHl MOSBIECHUS CUMBOJIA
B cTpoke. Berpoennsie hyHKImH 17151 00paboTKH CTPOK

2.15 | OnpeneneHue BO3MOKHBIX PE3yJIbTATOB pa0OTHl AJITOPUTMA TIPU 3a]aHHOM

MHOYKECTBE BXOJIHBIX JTAHHBIX, OIPENEIICHUE BO3ZMOKHBIX BXOIHBIX TaHHBIX,
MIPUBOJIAIINX K TAaHHOMY PE3yJIbTaTy
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IIpoBepsieMble TPeOOBaHUSA K pe3y/IbTaTaM OCBOCHUS OCHOBHOI1 00pa30BaTe/IbHOI

NMpOrpamMmblI

Kon
IIPOBEPSEMOTO
pe3ynbTara

[IpoBepsiembie IpeAMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOM
0o0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs

1

[To Teme «IludpoBas rpaMOTHOCTEY

1.1

Hcnonb30BaTh COBPEMEHHBbIE HWHTEPHET-CEPBUCHI (B TOM YHUCIE
KOMMYHUKAIITMOHHBIE CEPBUCHI, OOJIAUHBbIC XPaHWUJIUIA JaHHBIX,
OHJIAMH-TIPOTPaMMBbI (TEKCTOBBIE M TpapUUYECKUE PEIAKTOPBI, CPEIIbI
pa3paboTK) B y4eOHOM U MOBCETHEBHOM JESITEIBHOCTU

1.2

[IpuBoauTh  TpUMEPH  UCHOJIB30BAaHUS  T€OMH(OPMAITMOHHBIX
CEpPBHUCOB, CEPBHCOB TOCYIAApCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX
cepBucoB MHTepHETa B y4eOHON U TOBCETHEBHOM JIEATEITLHOCTH

1.3

Hcnonp30BaTk pa3iuyHbIE CPEACTBA 3allUTHl OT BPEJOHOCHOTO
IPOrpaMMHOTO obecrnieveHus, 3alUIIATh NEPCOHAIBHYIO
uH(GOpMAIIMI0O OT  HECAaHKIMOHHUPOBAHHOTO  JOCTYNla ©  €ro
MOCNEACTBUM (pasrialieHus], MOAMEHbI, YTpaThl JAaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTUYECKUX U  COLHUAIBHO-TICUXOJIOTHYECKIX
aCIIeKTOB HUCIONB30BaHUsl ceTu VHTepHeT (ceTeBass aHOHUMHOCTD,
U(pPOBON cliell, ayTeHTUYHOCTh CyOBEKTOB M PECYPCOB, OMACHOCTb
BPEJAOHOCHOT'0O KOJa)

1.4

Pacrio3HaBaTh TONBITKM U TPEAyNpeXIaTb BOBIEYEHUE CeOs
U OKPY’KAIOIINX B JECTPYKTUBHBIC M KPUMUHAIBHBIE (DOPMBI CETEBOM
aAKTUBHOCTH (B TOM 4HCJIe KHOEPOYJIUHT, (DUIITHHT)

[To Teme «TeopeTnueckue 0OCHOBBI HH(POPMATUKI

2.1

PackppiBaTh CMBICII  TMOHSATHH  «MOJEIB», «MOAEIHPOBAHUEY,
ONpENENATh BHUJABI MOJIENIEH, OIEHUBATh AJCKBATHOCTh MOJEIHU
MOJIETTUPYEMOMY OOBEKTY U IEJISIM MOJICTUPOBAHUS

2.2

Hcnonb3oBath rpadbl ¥ AEPEBHS 7151 MOJACIIUPOBAHUS CHCTEM CETEBOM
U UEPAPXUYECKOM CTPYKTYpPbl, HAXOAUTH KpaTyalliuii myTh B rpade

[To Teme «AITOPUTMBI U TPOTPAMMHUPOBAHUE)

3.1

Pa30uBaTh 3am1aun Ha MOJ3a/1a4u, COCTABIATh, BBIIOJIHITH BPYUHYIO
U Ha KOMIBIOTEPE HECIOXKHBIE aJITOPUTMbI C HCIIOJIb30BAaHUEM
BETBJICHNH, IUKJIOB U BCIIOMOTATENbHBIX AITOPUTMOB ISl YIIPABICHUS
VICIIOJIHUTEIISIMU

55



®enepanbHas padouas nporpamma | Madopmatuka. 7-9 ximaccer (6a30BbIl ypOBEHb)

3.2

CocTaBiATh M OTJIAXUBATh MPOTPAMMEI, PEATM3YIONIUE THUIIOBBIC
aJIrOPUTMBI 00paboTKH YU CIIOBBIX MOCJIEI0BATENbHOCTEN
WIA OJHOMEPHBIX YHCIOBBIX MAacCHBOB (TIOMCK MaKCHMYMOB,
MUHAMYMOB, CYMMBI HWJIM KOJHMYECTBA JJIEMEHTOB C 3aJaHHBIMH
CBOMCTBaMHM) Ha OJTHOM U3 S3bIKOB IiporpamMmmupoBanus (Python, C++,
[Tackansb, Java, C#, [lIkonpHbIi AnropuTMudecKuid S3bIK)

[To Teme «MHpOpMaLIMOHHBIE TEXHOJIOTHI

4.1

BoeiOupare crnoco0 mnpeicTaBieHUsT JAaHHBIX B COOTBETCTBUH
C MOCTaBJIEHHON 3ajaveil (TaOauibl, CXeMbl, IpaQUKU, JUarpaMMbl)
C HCIIOJIb30BaHUEM COOTBETCTBYIOIIMX IPOTrPAaMMHBIX CpPEICTB
00pabOTKH TaHHBIX

4.2

Hcnonb30BaTh 3JEKTPOHHBIE TAaOMUIBI JUisi 0OpabOTKM, aHamu3a
U BU3YaJM3allMA YUCJIOBBIX JAHHBIX, B TOM YHCJIC C BBIICICHUEM
nUana3oHa TaONWIBl W yHOpsAAOYMBaHUEM (COPTHPOBKOM) €ro
HIIEMEHTOB

4.3

Co3naBath W TMPUMEHSATH B DJICKTPOHHBIX Tabaumax ¢GopMyJibl
JUISL pacyeToB C UCIOJb30BAaHUEM BCTPOCHHBIX apU(PMETUYECKUX
byHKIUHA (CyMMHpOBaHHE U TIIOJCYET 3HAYCHUH, OTBEUYAIOIINX
3aJaHHOMY YCJIOBHIO, cpenHee apudMeTHIeCcKoe, TIONCK
MaKCUMaJIbHOTO W  MHHHUMaJbHOTO  3HA4YCHHUs), aOCOJIFOTHOM,
OTHOCHUTEJIbHOM, CMEIIIAaHHOW aJipecaliiu

4.4

Hcnosbp30BaTh DIIEKTPOHHBIE TaOIULIBL TUTS YHUCJIEHHOTO
MOJICJIMPOBAHUSI B MPOCTBIX 3aJadaX M3 Pa3HBIX IPEIMETHBIX
oOJacrent

IIpoBepsiembIe Y1eMeHTbI COAEPKAHUS

Kon

[TIpoBepsieMblii 3IEMEHT COICPKAHUS

1

[udposas rpaMOTHOCTH

1.1

I'no6anbHas cetb MuTepHeT. IP-anpeca y3moB. CeTeBoe XpaHEHHE JaHHBIX.
MeToapl MHAMBHIYaJIbHOTO W KOJUIGKTUBHOTO DPa3MEILEHUsT HOBOM
uHpopmanuu B HMHrepHere. bonbiine pgaHHble (MHTEpHET-TAHHBIE,
B YACTHOCTH JIAHHBIE COLIMAJIBHBIX CETEN)

1.2

[TonsiTie 06 MHDOpPMALIMOHHONW 0€30MaCHOCTU. YTPO3bl HHPOPMAITMOHHOM
0e30macHOCTH MpU padboTe B TII0OATLHON CETHU U METObI MPOTHUBOACUCTBUS
uM. [IpaBua 6e3omacHON ayTeHTU(UKAIMU. 3alUTa JMYHON nHpOpMaIun
B cetu MHrtepHer. be3omacHble cTpareruu noBeneHus B cetu MHTepHeT.
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[IpenynpexxaeHne BOBJICUCHHUS B IECTPYKTUBHBIC U KPUMHUHAIBHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KHOEPOYJUIMHT, (PUITUHT U APYTHE HOPMBI)

1.3

Bunbl NEATENbHOCTU B HNurepuere. NHTepHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (MIOYTOBAs CIy>k0a, BU€0-KOH(PEPEHII-CBS3b
U JIpyTHUE), CIPaBOYHbIE CITY>KObI (KapThl, paCIUCAHUS U IPYTUE), TOUCKOBBIE
CIIyObI, CITy>KObI OOHOBJIEHHSI TPOTPAMMHOIO OOECIEUEHUsI U JpyTue
cinyk0bl.  CepBHUCHI TOCYIapCTBEHHBIX ycayr. OOjayHble XpaHWUIUIIA
naHHbIX. CpelicTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIANH-O(UCHI).
[IporpammHoe oOecreueHre Kak BeO-CEpBHC: OHJIANWHOBBIE TEKCTOBBIC
U TpadudecKe peakTophl, CPEbl pa3paboTKU MPOrpamMm

Teopernueckre 0CHOBbI HHPOPMATUKU

2.1

Mopnenb. 3amaun, penraemMbie ¢ MOMOIIbIO MoienrupoBanus. Kiaccudukanuu
Mojenei. MarepuanbHble (HaTypHble) W UH()OPMAIIMOHHBIE MOJIETH.
HenpepsiBHble 1 quckpeTHbie Monenu. Mmurtanuonnsie Mogenu. Urposbie
Mozenu. OlieHKa COOTBETCTBUS MOJIETU MOACIUPYEMOMY OOBEKTY U LIENIAM
MOJIETTUPOBAHMS

2.2

Tabnuunsie Mmoaenu. Tabmauia Kak MpecTaBICHUE OTHOIICHUSI

2.3

bazbr manabix. OTO0p B Tab/MIE CTPOK, yIOBICTBOPSIONINX 3aJaHHOMY
YCIJIOBUIO

24

I'pad. Bepumna, pedbpo, nmyts. OpueHTUPOBaHHBIE U HEOPUECHTUPOBAHHBIC
rpadsl. [Imuna (Bec) pebpa. BecoBast matpuia rpada. JlnuHa myTu Mexmy
BepmmHaMu rpacda. [lonck onmTumanpHOTO MyTH B Trpade. HauvampHas
BepIlIMHA (MCTOYHUK) U KOHEUYHAs BEPIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Bpruncienue xoiMuecTBa MyTeld B HAIMPABICHHOM allMKIMYECKOM

rpade

2.5

Hepeso. Kopens, Bepmmna (y3en), auct, pedpo (myra) aepesa. Bwicota
nepea. IlogmepeBo. Ilpumepsr wucnons3oBanus naepeBbeB. [lepebop
BapUaHTOB C MOMOUIBIO JIepeBa

2.6

[TonsiTMe MaTeMaTHYEeCKOM MOJEIW. 3aJayd, pPEIIaeMble C MOMOIIBIO
MaTeMaTHIECKOTO (KOMIBIOTEPHOTO) MOJIETUPOBAHUSI. Otnuuue
MaTEeMaTHYeCKOH MOJEINM OT HATypHOM MOJEIM U OT CIOBECHOTO
(JIMTepaTypHOTO) OMUCAHUS O0BEKTA

2.7

DTamnsl KOMITIBIOTCPHOI'O MOACIMPOBAHHUA: IIOCTAHOBKA 3aAda49U, IIOCTPOCHUC
MaTEMaTHYECKOM MOACIK, IIpOorpaMMHasA pceajn3alunuia, TCCTUPOBAHUC,
IMPOBCACHUC KOMIIBIOTCPHOI'0O OJSKCIICPHUMCHTA, aHaJIW3 C€ro pC3yJIbTaroB,
YTOYHCHHUEC MOJICIIN

AJITOPUTMBI U TIPOTPAMMUPOBAHUE
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3.1

Pa3ouenue 3agaun Ha noazagaun. CocTaBieHUE aIrOPUTMOB M MPOrpamMm
C UCIOJIb30BAaHUEM BETBJICHUH, IIUKJIOB M BCIOMOTraTEIbHBIX AJITOPUTMOB
JUI yIPaBJIE€HUS UCTIOJHUTEIIEM WU IPYTUMU UCTIOTHUTEISIMU

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. CocTaBieHUE
U OTJIaJIKa TPOrpaMM, PEaTU3YIOIIMX THUIOBbIE AJITOPUTMbI O0OpPaOOTKH
OJHOMEPHBIX  YHCIOBBIX  MAacCHMBOB, Ha  OJHOM M3  S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnroputmMudeckuil SI3bIK): 3aMOJIHEHHE YUCIOBOIO MAacCHUBa CIyYalHBIMU
YUCJIaMH, B COOTBETCTBUU C (OpPMYJION WM TMyTeM BBOAA YHCED,
HAXO0X/JECHUE CYMMBbI JJIEMEHTOB MAacCUBA, JIMHEHWHBIA IOUCK 3aJaHHOIO
3HAYEHHSI B MACCHUBE, MOJCYET JJIEMEHTOB MAaCCHBA, YAOBJIECTBOPSIOIINX
3aJIaHHOMY YCJIOBHIO, HaXOXJIE€HHWE€ MHUHUMAIbHOIO (MaKCHUMAaJlIbHOTO)
anemMeHTa MaccuBa. CopTHpOBKa MaccuBa

3.3

O6pa60TI<a IMOTOKAa OJAHHBIX: BBIYUCIICHHUC KOJIHNYCCTBA, CyMMbI, CPCOAHCTO
apI/ICI)MeTI/I‘IGCKOFO, MHHUMAJIBHOTO 1 MaKCHUMAJIbHOT'O 3HAYCHUA DJICMCHTOB
IMOCJICA0OBATCIbHOCTH, YOBJICTBOPAIOIINX 3a/JTaHHOMY YCJIIOBHUIO

34

VYnpasnenue. Curnan. OOpaTtHas cBsi3b. [lonyyeHue curaaaoB oT HH(PPOBBIX
JaTYMKOB (KAacaHMs, PAacCTOSHHUS, CBETa, 3ByKa W Jpyroro). Ilpumepsl
UCIIOJIb30BAaHUS NpPHUHIMIA OOpAaTHOM CBSA3M B CHUCTEMAax YIpaBICHUS
TEXHUYECKMMHU YCTPONCTBaMH, B TOM yucie B poOoTorexHuke. [Ipumepsl
pOOOTHM3HPOBAHHBIX  CUCTEM  (CUCTEMa  YNpAaBIECHUA  JABUKECHHEM
B TPaHCIOPTHOM  CHUCTEME,  CBapoyHas  JIMHUSA  aBTO3aBOJa,
aBTOMATU3UPOBAHHOE YIIPABJIEHUE OTOIUIEHUEM JI0Ma, aBTOHOMHAs CUCTEMA
yYIpaBJI€HUS TPAHCIIOPTHBIM CPEACTBOM U JPYTUE CUCTEMBI)

NudopmaniioHHbie TEXHOIOTUI

4.1

[TonsiTue 00 ANEKTPOHHBIX Tabnumax. Tumbl JaHHBIX B sYehKax
ANEKTPOHHON Tabnuibl. PenaktupoBanue u (popMartupoBaHue TaOHII.
BcTpoennbie  GyHKIMHM 711 MOMCKA MaKCUMyMa, MHHUMYMa, CYMMBbI
u cpeadero apudmeruyeckoro. CoOpTHPOBKAa JaHHBIX B BBIJICICHHOM
nuarazoHne. [loctpoeHue muarpamMm (TUCTOrpamMma, KpyroBas Juarpamma,
To4Ye4Has quarpamma). Beioop tuma nuarpaMmbl

4.2

[IpeobpazoBanue popmyn npu konupoBanuu. OTHOCUTENbHAS, ADCOIOTHAS
U CMEIlIaHHas aJpecarus

4.3

VYCIIOBHBIE BBIYUCICHHS B JJIGKTPOHHBIX TabOnmuax. CyMMUpOBaHHE
MW TIOJCYET 3HAYEHMM, OTBEUAIONIUX 3aJaHHOMY YycioBuio. OOpaboTka
Oonpmux HAOOPOB JaHHBIX. UHMCIEHHOE MOJEIMPOBAHHUE B DIEKTPOHHBIX
TabIuIax
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44

Ponb nHpOpMaIMOHHBIX TEXHOJIOTHM B pa3BUTUN SKOHOMUKH MUpPA, CTPaHbI,
perrona. OTKpbIThIE 0Opa3oBarenbHble pecypchl. [Ipodeccun, cBsizaHHbIE
¢ UHPOpPMATUKOW M HH(POPMAIMOHHBIMH TEXHOJOTUSIMH: BeO-Iu3aiiHep,
MPOTPaAMMHUCT, Pa3padOTYUK MOOUIBHBIX TMPUIIOKECHUH, TECTHPOBIIHUK,
APXUTEKTOP MPOrPAMMHOTO 00ECIICUEHUSI, CIICIIUATIUCT IO AaHAJIU3Y JIaHHBIX,
CUCTEMHBIN aIMUHUCTPATOP
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NEPEYEHDb (KOAUP®UKATOP) TIPOBEPSIEMBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHON
IMPOT'PAMMBbBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS U DJIEMEHTOB
COJIEP’)KAHHMS IO UHO®OPMATHUKE

Jlist mpoBesieHUsT OCHOBHOTO TOCYJApPCTBEHHOTO JK3aMeHa Mo WHGOpMAaTHKe
(OI'D mo wuHpopMaTHKE) HCIOIB3YETCS MNepeueHb (KOAU(PUKATOP) MPOBEPSIEMBIX

TpeOOBaHUN K

pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl

OCHOBHOTI'O 00IIIEr0o 00pa30BaHUsI U JIEMEHTOB COJICP>KaHMUS.

IIpoBepsiemblie

Ha OI'D no undgopmaruke TpeOGOBaAaHUS K pe3yJbTaTaM OCBOCHMS

OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pE3yJIbTaTaM 0a30BOr0
YPOBHSI OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM MPOTrPaMMBI
OCHOBHOT0 00111eT0 00pazoBanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATh)

1.1

Brmamenne OCHOBHBIMH TOHATHSAMHU: HWHGOpMaNus, Tmepeaaya,
XpaHeHue u 006paboTka uHGOPMAIIMU, aJITOPUTM, MOJIEh, ITU(pPOBOH
MPOIYKT U UX UCTIOJIb30BAHUE JTSI PEIICHUSI YI€OHBIX M TPAKTHIECKUX
3a1a4

1.2

BJ'IaI[eHI/Ie IMOHATHUAMMA:  BBICKA3bIBAHUC, JIOTHYCCKAA  OIICpalu:d,
JIOTHYCCKOC BBIPAKCHHUC

YMmeTb

2.1

YMeHue onepupoBaTth €IMHHUIIAMH U3MEpPEHUS HH(POPMALUOHHOTO
o0beMa M CKOPOCTHU Nepejaun JaHHbIX

2.2

YMeHne 3anuchiBaTh M CpaBHUBaTh ILenble yuciaa ot 0 mo 1024
B PA3JIMYHBIX MO3ULHUOHHBIX CUCTEMAaX CYUCJIEHUS C OCHOBAHUSIMU
2, 8, 16, BBINOIHATH apu(PMETUUECKHE ONEPALIMH HAJl HUMU

2.3

YMeHune KOAMpOBaTh U JIEKOJUPOBATH COOOIICHUS MO 3aJaHHBIM
mpaBujaM; TOHMMAaHWE OCHOBHBIX TIPHUHIIMIIOB  KOJWUPOBAHUS
uH(OpMaIu pa3IMYHON TPUPOABI: TEKCTOBOM, TpadUuecKou, ayIuo

24

YMeHne 3anuchiBaTh JIOTUYECKUE BBIPAKEHHS C HCIIOJIb30BAHUEM
JA3BIOHKIMY, KOHBIOHKIIUA U OTPULIAHUS, ONPEAEIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHUM, €CIIM M3BECTHHI 3HAYEHUS WCTUHHOCTH
BXOJAIIUX B HEro IEPEMEHHBIX, CTPOUTHh TaOIMUIIBI HCTUHHOCTHU
JUIs JIOTUYECKUX BBIPAKCHUM; 3alUCHIBATh JIOTUUECKUE BBIPAKECHUSA
Ha U3y4Ya€MOM S3BbIKE IPOTrPAMMUPOBAHUS
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2.5

YMeHue CcocTaBisATh, BBHIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECIIO)KHBIE ~ QITOPUTMBI  JUISl  YIPABICHUS  UCHOJHUTEISIMU
(Uepenamka, Yepre:xkHUK W JpYyrue); co3laBaTh M OTIAXKUBaTh
pOrpamMMbl Ha OJTHOM M3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlkonpHbI1 AnropuTmMudeckuid  S3bIK),
peaTu3yIONINe HECT0KHBIE AITOPUTMBI 00PAOOTKU YUCTIOBBIX JJAHHBIX
C HCIOJIb30BAaHUEM ITUKIIOB M BETBJICHHI; yMEHHUE pa30UBaTh 3aJlauu
Ha M0J13a/1a4M, UCIIOJIb30BATh KOHCTAHTHI, IEPEMEHHBIE U BBIPAKEHUS
pPa3IUYHBIX  TUMOB  (YMUCIOBBIX, JIOTUYECKHUX, CHUMBOJIBHBIX);
aHAJM3UPOBAaTh MPEIJIOKEHHBIN aJITOPUTM, OIPENENATh, KaKue
pe3yJIbTaTbl BO3MOXKHBI TPU 3aJaHHOM MHOECTBE HCXOJHBIX
3HAYCHU U

2.6

YMeHue 3anucarb Ha M3y4aeMOM SI3BIKE IPOIPAMMUPOBAHUS
QJITOPUTMBI IIPOBEPKU IEIUMOCTH OJHOIO ILIEJIOr0 4ucia Ha JIPYyroe,
IPOBEPKH HATYpaJbHOIO 4YHUCIAa HA MPOCTOTY, BBIAEHCHHUS IHUGD
U3 HATYyPAJIBHOI'O YMCIA, IIOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMBI
YUCJI0BOM MOCJIEI0BATEIBHOCTH

2.7

Brnanenne ymMeHHEM OpHUEHTHPOBATHCS B MEPAPXUUECKOH CTPYKTYpE
daiinoBoii cuctemsl, padboTaTh ¢ (HaiI0BOI CUCTEMO MEPCOHATBLHOTO
KOMITBIOTEpA C HCIOJb30BaHWEM Trpadudeckoro uHTepdeiica,
a IMEHHO: C03]1aBaTh, KOMMMPOBATh, IIEPEMEIIATh, IEPEUMEHOBBIBATH,
YAQIATh U apXUBUPOBATH (PAiliIbl M KATaJIOTH

2.8

Brnagenne ymeHusiMu 1 HaBBIKAMHU HCTIOH30BaHUS HH()OPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHH [JIs1 TOUCKA, XpaHEeHHs,
00paboTKH ¥ mepeaaun U aHalu3a Pa3InyHbIX BUI0B HHGOPMAITUU

2.9

YMeHne BBIOMpATh CIOCOO MPEACTABICHHUS JaHHBIX B COOTBETCTBUU
C TIOCTaBJIEHHOW 3ajadeil (TaOJuIlbl, CXeMbl, rpadUKu, JUATPAMMBI)
C HCMOJB30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEACTB
00pabOTKU TaHHBIX

2.10

YMmenue @QopmanuzoBaTh M CTPYKTYypUpOBaTh  HMH(POpMAIUIO,
UCIIONB3YS  DJICKTPOHHBIC TaONMIBl IS 0OpabOTKM, aHaIM3a
U BU3yaIM3allud YHUCIIOBBIX JAaHHBIX, B TOM YHCIIE C BbIACICHUEM
quanazoHa TaOmuubl W YHOPSAOYMBAaHUEM (COPTHUPOBKOM) €ro
3JIEMEHTOB; YMEHHUE MPUMEHSThH B DJEKTPOHHBIX TaOIUIax GopMyibl
JUIS  pacuyeTOB C  HCIIOJIB30BAaHMEM  BCTPOCHHBIX  (DYHKIIHWH,
aOCOJIFOTHOM, OTHOCUTEILHON, CMEILIAHHOW aJ[pecalluy; UCI0Ib30BaTh
AJIEKTPOHHBIE TAOIMIIBI JJI1 YUCIEHHOTO MOJEIUPOBAHUS B IIPOCTHIX
3aJa4ax M3 pa3HbIX MPEAMETHBIX o0iacTen
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IlepeueHnb 3jIeMeHTOB co/lep:KaHNs, MpoBepsieMbIX HA OI'D no undpopmaruke

Kon

[IpoBepsieMblii 3JIEMEHT COJIEp>KaHuUs

1

[{udposas rpaMOTHOCTH

1.1

@aiinel 1 manku (katanoru). IIpuHuunsel mocTpoeHus: (HaMIOBBIX CHUCTEM.
[Tomnoe umsa daina (manku). I[lyte k ¢aiiny (nmanke). PaGora c daitnamu
U KaTajoraMu CpeACTBaMH OINEPALMOHHON CHCTEMBI: CO3JaHHUe, KONUPOBAHUE,
nepeMelieHne, nepeuMeHOBaHne U yJaneHue (aiaoB U mamok (KaTaloros).
Tuner ¢aiinoB. CpoiicTBa ¢aiinoB. Dainossiii MeHemkep. Ilouck daitnos
CpEICTBAMM OIEPALMOHHON CHCTEMBI

1.2

OO0beauHenne KoMneloTePoB B ceTh. CeTh IHTEepHET. BeO-cTpanuiia, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. [lowck
WH(pOPMAITUH IO KITIOUEBBIM CJIOBAM U IO U300PKEHUIO.

JloctoBepHOCTH HHGOPMAIIMH, TTOTyYeHHOU 13 MHTepHeTa.

[P-anpeca y3n0B. CeTeBo€ XpaHEHUE TaHHBIX

TeopeTnyeckrue 0CHOBBI UH(POPMATUKH

2.1

JIMCKpETHOCTh JTaHHBIX. BO3MOXXHOCTH OMHMCAaHUS HEMPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C MTOMOIIBIO TUCKPETHBIX JIaHHBIX.

CumBon. Andasut. Mommuocts andasuta. J{Bonunsiii andasut. KommdectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMI) (HUKCUPOBAHHOW JIJTUHBI
B ABon4HOM andasutre. [IpeobpazoBanue moboro andaButa K JBOMYHOMY.
KonnuecTtBO pasnuyHbIX CIOB  (UKCUPOBAHHON JIWHBI B  andaBuTe
ONPEAEICHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB OJHOro aindaBuTa C TOMOIIBIO KOJOBBIX CJIOB
B Ipyrom asipaBuTe, KOOBas Ta0IHIIA, IEKOTUPOBAHHE.

Konnposanue tekcroB. PaBHOMepHBIN K0oA. HepaBHOMepHBIN Koa. KoaupoBka
ASCII. BocbmubutHbeie koaupoBku. [lonstue o komupoBkax UNICODE.
JlexonupoBanue COOOIIEHUM c HCIIOJIb30BAHUEM PaBHOMEPHOT'O
U HepaBHOMEpPHOTO Kona. Mudopmarmonnsiit 00beM TeKcTa

2.2

NudopmarnimoHHblii 00beM JaHHBIX. BUT — MUHUMAabHAS €TMHUIIA KOJTUICCTBA
nHpopMaIuu — IBOWYHBIA pa3psa. EnuHUIBl n3mMepeHus nH(OOPMAIMOHHOTO
oO0beMa JaHHBIX. buT, 6alT, kMI00alT, MeradbamnT, ruradamT.

CKOpOCTh Iepeauu JaHHBIX. EMHHUIIBEI CKOPOCTH TIepeaadr JTaHHbBIX

23

KomupoBanne 1nBera. IlBeroBeie Mogemn. Mogaens RGB. I'mybuna
KoauposaHus. [lamurpa.

PactpoBoe u BekTOopHOE mpencTaBieHue uzoOpakeHui. [lukcenb. OueHka
uH(pOpMaMOHHOTO 00beMa Tpa@UUecKuX J@HHBIX JUISI  PacTpPOBOIO
HN300paKCHHS
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24

KonupoBanue 3Byka. Pa3psaHocts u yacrora 3anucu. KonndyecTBo kaHaioB
3aIlMCH.

OueHka KOJIMYECTBEHHBIX MApaMeTpoOB, CBA3aHHBIX C MPEIACTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (pailyioB

2.5

Hemno3uinoHnHbie U MO3UIIMOHHBIE CUCTEMBI cunciienns. AndaBut. OCHOBaHHUE.
Pa3BepuyTas dopma 3anucu umcna. IlepeBog B AECATUUHYIO CUCTEMY YHCET,
3allUCaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS.

PumMckas cucrema cumnciieHus

2.6

JBonuHas cucrema cuucienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B JIBOMYHYK) CHCTEMY CUMCIICHHs. BocbMmMepuyHass cucTemMa CUYHCICHUS.
[lepeBon uucen U3 BOCBMEPUYHOM CHUCTEMBI B JABOUYHYIO U JECATUYHYIO
cuctemMbl u oOpartHo. IllectHammarepuunas cucrema cumcieHus. IlepeBon
qycea W3 IIECTHAAIATEpPUYHON CHUCTEMbl B JIBOMYHYIO, BOCBMEPUYHYIO
1 JIECATUYHYIO CUCTEMBI U 00paTHO.

ApudmMeTniecKre ornepany B IBOMYHON CHCTEME CUNCIICHUS

2.7

Jlormueckue  BBICKa3bIBaHWsA. Jlormueckme  3HAUCHUS  BBICKA3bIBAHUM.
DJIEMEHTApHbIE W COCTaBHBIE BBICKA3bIBaHUA. Jlormyeckue ornepanuu:
«»  (KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHHE), «WIW»  (IU3bIOHKIUSA,
JIOTUYECKOE CJIOKEHHE), «He» (Jiorudeckoe oTpunanue). Ilpuopurer
JOTUYECKUX onepanuid. OnpeaeneHne HCTUHHOCTH COCTaBHOTO BBICKA3bIBAHHS,
€CJIM M3BECTHHl 3HAYEHUS HUCTUHHOCTH BXOMSIIMX B HETO 3JIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornueckue BolpaxkeHud. [IpaBuna 3amucu JIOTUYECKUX
BeIpakeHui. [locTpoeHne TabaMI] MICTUHHOCTH JIOTHYECKUX BBIpaKECHUN

2.8

Jlornueckue 3j1eMeHTBI. 3HAKOMCTBO C JIOTHYSCKHMMH OCHOBAMH KOMIIBIOTCPA

2.9

HenpepeiBHble M nuckpeTtHbie monenu. Mmuranuonusle mozaenu. Mrposbie
monenu. OleHKa aJleKBaTHOCTH MOJENHM MOJAETUPYEeMOMY OOBEKTY M LeJsiM
MOJIEIIMPOBAHUSA

2.10

TabGnauunbie Monenu. Tabauia Kak MmpercTaBIeHHE OTHOLLCHHUSI.
ba3el mannubix. OTOOp B TabiMile CTPOK, YAOBIETBOPSIOLIMX 33laHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pedpo, myTh. OpHEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadel. {nuHa (Bec) pebOpa. BecoBas marpuma rpada. JlnuHa myTtd Mexmy
BepmmHamu rpada. [louck ontumanbHOro MyTH B Tpade. HauansHas BeprmHa
(MCTOYHUK) M KOHEYHass BepIIMHA (CTOK) B OPHUEHTHPOBAHHOM TIpade.
Brruncnenne Kom4yecTBa MyTe B HAMPABICHHOM allUKINYECKOM Tpade

2.12

JepeBo. Kopenb, BepimmHa (y3ein), TucT, pedpo (xyra) nepesa. BeicoTa nepena.
[TonnepeBo. Ilpumepsl wucnonb3oBaHus JepeBbeB. llepebop BapuaHTOB
C TIOMOIIIBIO JIepeBa
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AJNTOPUTMBI U TPOrPaMMHUPOBAHKE

3.1

CaoiictBa anroputma. CriocoObl 3arucy anropuTMa (CI0BECHBIN, B BUAE OJIOK-
CXEMBbI, Tporpamma).

CocrapiieHuE alrOPUTMOB U MPOTPAMM C UCIIOJIb30BAHUEM BETBJICHUMN, IIUKIIOB
U BCIOMOTaTeNIbHBbIX aJIrOPUTMOB I yrpaBieHus wucnoiaHutenem (PoOor,
UYepenamka, YepTe:kHUK W JApyrue). BhIMojHEHHE alropuTMOB BPYUYHYIO
Y Ha KOMIIBIOTEPE

3.2

S3pik nporpammupoBanust (Python, C++, Ilackanbe, Java, C#, IlIkoabHBIH
AnropuTMUYECKU S3bIK).

CucteMa mnporpaMMHUpPOBAaHUSA: PEJAKTOpP TEKCTa MPOrpamM, TPAHCISATOP,
OTJaIUYMK.

[lepemenHas: tum, uMms, 3HadeHue. Llenble, BENIECTBEHHBIE M CUMBOJIbHbBIE
MIEPEMEHHBIE.

Oneparop mnpucBauBaHusl. ApUPMETUUYECKUE BBIPAKECHUS U TOPSIAOK HX
BbluncieHus. Omnepauvy € UEIbIMU YHUCIAMH: LEJIOYUCIECHHOE JIEJICHHUE,
OCTaTOK OT JICJICHUS.

BerBnenns. CocTtaBHble  yCNnOBHSL  (3alUCh  JIOTMUECKUX  BBIPOKCHHM
Ha U3y4yaeMOM S3bIK€ MporpammupoBaHusi). HaxoxaeHue MuHHUMyMa
U MakcuMyMma M3 JBYX, TPEX M YeTbIpex uucel. PemieHue KBaapaTHOIO
YpaBHEHUSI, UMEIOLIET0 BEIIECTBEHHbIE KOPHH.

[uki ¢ ycnoBuem. AnroputM EBKina 17151 HaX0KI€HU S HAUOOJIBIIIETO 0011IeT0o
JeUTENs JBYX HaTypallbHbIX yHcell. Pa3OueHne 3anucu HaTypabHOTO YKCIia
B TIO3UIIMOHHOW CHUCTEME C OCHOBAaHHMEM, MEHBIIMM WKW paBHbIM 10,
Ha OTAC/bHBIE [TUDPHI.

[y ¢ nepeMeHHOW. AJITOPUTMBI POBEPKU JETUMOCTHA OAHOTO LIEJIOr0 YK CIIa
Ha JIpyroe, IpoOBEPKU HATYPaIbHOTO YUCIIa HA TPOCTOTY

33

O6paboTka CUMBONBHBIX AaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TEPEMEHHBIE.
[TocumBonbHast o0paboTka cTpok. [loacdyer 4YacTOThl MOSBIEHUS CHUMBOJIA
B cTpoke. Berpoennsie hyHKIMH Jj1st 00paboTKU CTPOK

34

OmnpeneneHne BO3MOXKHBIX pE3yJIbTaTOB pabOThl ajlropuTMa MpU JTaHHOM
MHOKECTBE BXOJIHBIX JIaHHBIX, OMpPE/IeJICHNE BO3MOXHBIX BXOJHBIX JaHHBIX,
MPUBOASIINX K JAHHOMY pe3yibTary

3.5

Tabmuunbie BenmuuuHbl (MaccuBbl). OmgHOMEpHBIE MaccuBbl. CocTaBicHHE
U OTJaJKa TMPOTPaMM, pEaTU3yIONIUX THUIIOBBIE aJITOPUTMBI 00PabOTKH
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJTHOM M3 SI3BIKOB IIPOrPaMMHPOBaHHUSI
(Python, C++, Ilackanb, Java, C#, IlkonbHbIM AJNTOpuTMHUYECKUN 3BIK):
3aI0JTHEHUE YHUCJIOBOIO MAacCHBa CIyYalHBIMH YHCIAMH, B COOTBETCTBHUH
¢ (hopMyJI0¥i MK TTyTEM BBO/Ia YMCEIT, HAXOXKJICHUE CYyMMBI JIEMEHTOB MacCHBa,
JUHEWHBIA ITOMCK 3aJaHHOI'0 3HAYCHHS B MACCHBE, IOJCYET JJIEMEHTOB

64



®enepanbHas padouas nporpamma | Madopmatuka. 7-9 ximaccer (6a30BbIl ypOBEHb)

MAacCuBa,  YJOBJICTBOPSIOIIMX  33JaHHOMY  YCIOBHUIO,  HaxO0XJICHUE
MUHHUMAJIBHOTO (MaKCHUMAaJIbHOT0) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBa.
OOpaboTka MOTOKAa JAHHBIX: BBIUUCIECHUE KOJIUYECTBA, CYMMBI, CPEIHErO
apu(pMETUYECKOTO, MUHUMAIBHOTO MU MaKCUMaJIbHOTO 3HAYEHHS 3JIEMEHTOB
MTOCJIEA0BATEIBHOCTH, YIOBIETBOPSIONINX 3aJaHHOMY YCJIIOBHIO

3.6

VYupasienue. Curnan. O0patHast cBs3b. [loaydeHrne CUTHAIOB OT HHU(POBBIX
JMaTYMKOB (HampuMmep, KacaHWs, pacCTOSHHUS, CBeTa, 3ByKa). [Ipumepsl
UCIIOJIb30BAaHUs TPHUHIMIIA OOpaTHOM CBS3M B CHCTEMax yIPaBICHUS
TEXHHYECKUMH YCTPOWCTBAMHU C IIOMOIIBIO JIATYMKOB, B TOM YHCIIC
B pOOOTOTEXHUKE

HNudopmaninoHHble TEXHOJIOTUU

4.1

TexcToBbIE JOKYMEHTHI U HX CTPYKTYpHBIE 3JE€MEHThI (CTpaHMIa, abd3arl,
CTpOKa, CIIOBO, CHMBOJ).

TekcToBbII mpoHeccop —  HMHCTPYMEHT  CO3[aHusA,  PEIaKTUPOBaHHUS
u (hopmatupoBanus TekcToB. [IpaBuiia Habopa Tekcra. PenaktupoBanue Tekcra.
CpoiictBa cumBosoB. Lpudt. Tunsl mpudroB (pyOneHble, ¢ 3aceuKamH,
MoHoUMpUHHBEIE). [TomykupHOE U KypcruBHOE HauepTaHue. CBolicTBa ab3aleB:
IpaHuLlbl, a03aHBIA OTCTYII, UHTEPBaJl, BbIpaBHUBaHKE. [lapamMeTphl cTpaHUIIbL.
CruneBoe hopmMaTupoBaHUE.

CrpykrypupoBaHue HWHGOPMAIMH C [OMOIIBIO CIHCKOB M TaOJHIIL.
MHoroypoBHeBble ciicku. [JJo0aBneHne Tabnuil B TEKCTOBBIE JOKYMEHTHI.
BceraBka n3o0paxxeHUi B TEKCTOBblE JOKyMEHThL. OOTeKaHHE W300paKeHUI
TEKCTOM. BKitoUeHue B TEKCTOBBIA JOKYMEHT Auarpamm, GopmyJi, HyMepaluuu
CTpaHUL, KOJIOHTUTYJIOB, CCbUIOK U APYTUX JIEMEHTOB

4.2

PactpoBsie pucyHku. Vcrionp3oBanue rpadyidecKuX MPUMHUTHBOB.

Omneparu penakTupoBaHus Tpaduueckux 0ObEKTOB, B TOM YHCIIE ITU(POBBIX
dbotorpaduii: uamMeHenue paszMepa, oOpe3ka, MOBOPOT, OTpa)keHue, pabora
c obnactamu (BbIIENICHNE, KOMMPOBAHUE, 3AJIMBKA IIBETOM), KOPPEKIIHS I[BETA,
SPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH
CpeICTBAaMHU TEKCTOBOTO TPOIECCOpa WM IPYTHX Mporpamm (MPHIIOKESHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKyMEHTHI

4.3

[ToaroroBka mMynbTUMeaUHHBIX Tpe3eHTanuil. Crnaiin. JloOaBieHue Ha ciiaiija
TeKCTa U n300paxeHuil. Pabota ¢ HECKOJIIBKUMU Craiiiamu.
JloGaBneHure Ha cllaii] ay IMOBU3YaJIbHBIX JAHHBIX. AHUMaIHS. [ unepcehlIKu

4.4

Tunbl gaHHBIX B sYeHKax DSJIEKTPOHHOM TalOmuubl. PenakTtupoBaHue
u popmatupoBaHue Tadauil. BctpoeHHbie GyHKIIMHU IS TIOMCKAa MaKCUMyMa,
MUHUMYMa, CYMMbl U cCpenHero apudmeruueckoro. COpTHUpOBKa HaHHBIX
B BBIJIeJICHHOM jauanasone. [loctpoeHue nuarpamMm (THCTOTpaMma, KpyroBas
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JquarpaMma, ToueuHas aquarpamma). Berbop tuna auarpaMmel.

[Ipeo6pazoBanre Gopmys npu KomupoBaHUU. OTHOCUTEIbHAS, a0COIOTHAS
¥ CMEIIaHHas aapecarus

4.5

VYcnoBHBIE BBIUMCICHUS B DJIEKTPOHHBIX Tabmuiax. CyMMUPOBaHHUE U TTOJICUET
3HAYCHUH, OTBEUAIOIINX 3aJaHHOMY ycloBuio. O6paboTka OoJbIIUNX HAaOOPOB
NaHHBIX. YrCcIeHHOE MOICTTMPOBAaHUE B JIEKTPOHHBIX TabIHIIax
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