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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo uHGOpPMaTHKE HA YPOBHE OCHOBHOT'O OOILIEro 0Opa3oBaHMs COCTABJICHA Ha OCHOBE
TpeOOBaHUl K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 0011ero oopa-
3oBanwus, npeacrasieHHbIx B DI'OC 00O, a takxe denepanbHOi padbodeit mporpaMMbl BOCITUTAHHUS.

[Iporpamma no nHpopmaTrke I1aéT MpeAcTaBICHUE O LEJsIX, 00IIel cTpaTeruu 00ydeHust, BOCIIUTA-
HUS U Pa3BUTUS OOyYaroIMXcs CpeAcTBaMU MH(OpMaTHKH Ha 0a30BOM ypOBHE, yCTaHaBIMBAaeT 00s3a-
TeIbHOE IPEIMETHOE COJIepKaHue, MPEAyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3/ieiaM U TeMaM.

[Iporpamma mo uH(pOpMaTUKE OMpeeNseT KOJIUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTHKU
y4eOHOro MaTepuasa Ui KaXI0ro rofa U3y4yeHHs, B TOM YHCIIE JJIs COJEPKAaTeIbHOrO HAIIOJHEHHS Pas3-
HOT'O BUAA KOHTPOJS (IIPOMEKYTOUHOM aTTeCTalMK 00y4aroInuXcs, BCEPOCCUHUCKUX MPOBEPOUHBIX paboT,
rocy/1apCTBEHHOW UTOTOBOW aTTECTALIUN).

[Tporpamma no uHpOpMaTHKE SIBISIETCS OCHOBOM ISl COCTABICHUS! aBTOPCKUX YUEOHBIX MPOrPaMM,
TEMaTHUYECKOI0 IUIAHUPOBAHUS Kypca YUUTEIIEM.

Hensamu n3yuenns nHGOPMATUKH HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs SBIISIOTCS:

(GopMUpOBaHHE OCHOB MMPOBO33PEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH WH(GOPMATUKH, TOCTHKEHUSM HAay4YHO-TEXHHYECKOTO Iporpecca U OOLIECTBEHHOW MPAKTUKH, 32
cu€T pa3BUTHS MPEACTaBICHUN 00 MH(pOpMaLMKU Kak O BaKHEWIIEM CTPATErHYeCKOM pecypce pa3BUTHS
JMYHOCTH, TOCYIapCcTBa, OOIIECTBA, MIOHUMAHUS POIH MH()OPMAIIMOHHBIX MPOLECCOB, HHPOPMAIIMOHHBIX
pecypcoB U HHOOPMAIIMOHHBIX TEXHOJIOTHIA B YCIOBHUAX HU(PPOBO TpaHchopMay MHOTHX chep KU3HU
COBPEMEHHOT0 00IIeCTBa;

obecrieueHrne yCIOBHUH, CIIOCOOCTBYIOIIUX Pa3BUTHIO AJTOPUTMHUYECKOrO MBIIUICHUS KaKk HE00Xo-
JUMOTO yCIIOBUS MMPO(PECCUOHANIBHOMN JI€ATENbHOCTH B COBPEMEHHOM MH()OPMALIMOHHOM OOIIECTBE, MIPE-
MOJIAraloIlero crnocoOHOCTh oOyyarolerocss pa3ouBaTh CIOXKHBIE 337a4u Ha OoJjiee MpOCThie MOA3adau,
CpaBHUBATh HOBBIE 33Jla4H C 33JjauaMy, pEIIEHHBIMU paHee, ONPEeAeNaTh aru Ui JOCTUXKEHUS pe3ynbTa-
Ta U TaK Jajiee;

dbopMHUpOBaHUE W Pa3BUTHE KOMIETEHIIMHA OOYYarOIIMXCs B 00JIACTH HMCIOIb30BaHUST HHGPOpPMAIIH-
OHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTH, B TOM 4HCJIi€ 3HAaHUM, YMEHUN U HaBBIKOB pabOThI ¢ HH(OpMALIH-
eil, mporpaMMHpOBaHUs, KOMMYHHUKAllUd B COBPEMEHHBIX IM(PPOBBIX Cpelax B YCIOBHUAX OOecredeHus
UH(POPMALIMOHHOM 6€30MaCHOCTH JTMYHOCTH 00Y4JaIOLIerocs;

BOCIIMTAHUE OTBETCTBEHHOTO U M30MPATEIbHOIO OTHOIIEHUS K MHPOPMAIMH C YIETOM MPABOBBIX U
ITUYECKHX ACIEKTOB €€ paclpOCTPaHEHUs, CTPEMIIEHHUS K MPOJIOJDKEHUIO0 00pa3oBaHus B 001acTi UHGOP-
MAaIlMOHHBIX TEXHOJIOTUH U CO3MJATEIbHOM AEATENbHOCTH C MPUMEHEHHEM CPEICTB MH(POPMALMOHHBIX
TEXHOJIOTHUM.

HNudpopmatuka B OCHOBHOM 00111€eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh MH(POPMATHKU KAaK HAyYHOW NHUCUMIUIMHBI, U3ydarolleil 3aKOHOMEPHOCTH MPOTEKaHUS U
BO3MOXXHOCTH aBTOMAaTH3aI[MH WH(POPMAIIMOHHBIX MPOIIECCOB B PA3JIIMYHBIX CHCTEMAX;

OCHOBHBIE O0JIACTH TNPUMEHEHHUs] MH()OPMATHKH, MPEKIE BCEro HH(GOPMAIMOHHBIE TEXHOJOTHH,
YIpaBJICHUE U COIUATBLHYIO chepy;

MEXIMCUUIUITMHAPHBINA XapakTep MHPOPMATUKU U UH(POPMAILIMOHHON e TEbHOCTH.

N3ydenne MHPOpPMATUKU OKa3bIBAET CYLIECTBEHHOE BIIMSHUE Ha (OPMHPOBAHHE MHUPOBO33PEHUS
00y4aroIerocsi, ero >KU3HEHHYIO MO3ULUIO, 3aKJIa/IbIBAET OCHOBBI IOHUMAHHUS MPUHLIUIOB (PYHKIIMOHUPO-
BaHUS U HCIOJb30BaHUS MHPOPMAIIMOHHBIX TEXHOJOTUH KaK HEOOXOJUMOr0 MHCTPYMEHTAa MPaKTUYECKH
000 NEATENbHOCTH U OAHOTO U3 HanboJiee 3HaYMMbIX TEXHOJIOTUYECKUX TOCTHKEHUI COBPEMEHHON LIH-
BWIM3alMK. MHOTHE TpeAMETHBbIE 3HAHUS U CIIOCOOBI JESTEIbHOCTH, OCBOCHHBIE OOYYAIOIIUMHUCS TpU
U3y4yeHUH UH(OPMATHKH, HAXOAAT MPUMEHEHHE KaK B paMKaxX 00pa30BaTEeIbHOTO MpoLecca MPH U3YYeHUU
JIPYTUX MPEIMETHBIX 00JacTel, TaKk U B MHBIX )KU3HEHHBIX CUTYallUsAX, CTAHOBITCS 3HAYUMBIMU AJsL GOp-



MHUPOBaHUS KauyeCTB JIMYHOCTH, TO €CTh OPUEHTHPOBAHBI HA (JOPMHUPOBAHUE METANPEAMETHBIX U JIUYHOCT-
HBIX pE3yJIbTaTOB 00y4EHUSI.

OcHoBHbIe 331auK yueOHoro npeamera «MHadpopmatuka» — chopMupoBaTh y 00ydaromuxcs:

IOHUMaHWE NPUHIUIOB YCTPOMCTBa M (PYHKIMOHUPOBAHHS OOBEKTOB LU(POBOrO OKPYKEHUS,
IpeACTaBIeHUs 00 UCTOPUM M TEHAECHUMIX Pa3BUTUS MH(POPMATHKH nepuona uudpoBoil Tpanchopmanun
COBPEMEHHOT'0 00IIeCTBa;

3HAHMS, YMEHHUS U HaBBIKM IPaMOTHOM IIOCTAHOBKU 3a/1a4, BO3SHUKAIOLIUX B IPAKTUYECKON JEATENb-
HOCTH, Ul MX PEIIEHUs C IMOMOLIbI0 MH()OPMAIIMOHHBIX TEXHOJOTHM, YMEHHUS U HaBBIKU (OPMATIU3OBAH-
HOT'O ONMCaHMs TOCTABJICHHBIX 3a/1a4;

6a3oBble 3HaHUS 00 MH(POPMALMOHHOM MOJICIMPOBAHUH, B TOM YHCIIE O MAaTEMaTHUYECKOM MOJICIIH-
pOBaHUH;

3HAaHHE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYP U YMEHHUE NMPUMEHATh 3TU 3HAHUS JUISl TOCTPOEHHUS
QJITOPUTMOB pEILIeHUs 3a/1a4 [10 UX MAaTeMAaTUYECKUM MOJIEIISM;

YMEHMSI U HaBBIKM COCTaBJIEHHS MPOCTHIX MPOrpaMM IO MOCTPOCHHOMY AJITOPUTMY Ha OJAHOM M3
A3BIKOB [TPOrPAaMMHUPOBAHUSI BBICOKOTO YPOBHS;

YMEHUS U HaBBIKU 3(PPEKTUBHOIO MCIIOJIb30BaHHUsS OCHOBHBIX THUIIOB NMPHUKIAIHBIX IIporpamm (Ipu-
J0XKeHU) o011ero Ha3HaYeHUs1 U MHOOPMAIIMOHHBIX CHCTEM JUI PELICHUs ¢ UX [TOMOIIBIO MPAKTUUECKUX
3a1ad, BiIaJeHHe 0a30BHIMH HOpPMaMU WH(POPMALMOHHOW STHKU M TpaBa, OCHOBaMH HH(OPMALMOHHON
0€30I1aCHOCTH;

yYMEHHUE IPaMOTHO MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUs] NPAKTUYECKUX 33/1a4 C [TOMOIIBIO WH-
(OpMaLMOHHBIX TEXHOJIOIUH, IPUMEHATH MOTY4YEHHbIE PE3YJIbTAThl B IPAKTUUYECKOM e TEIbHOCTH.

Henu u 3apa4un u3yvyeHus: THPOPMATUKU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OMPEAEIISIOT
CTPYKTYpPY OCHOBHOT'O COZEpXaHHs yueOHOro mpeaMeTa B BUE CIEAYIOMIMX YEThIPEX TEMATUYECKUX pa3-
JIEJIOB!

uQpoBasi FPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QJITOPUTMBI U TPOIPaMMHUPOBAHHUE;

MH(OPMaILMOHHbBIE TEXHOJIOTUH.

Ha u3yuenue nnpopmatuku Ha 6a3oBoM ypoBHe oTBoauTcs 102 yaca: B 7 kiacce — 34 yaca (1 yac B
Hezeno), B 8 kinacce — 34 yaca (1 gac B Hezeno), B 9 kiacce — 34 yaca (1 gac B Hezenio).
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HudpoBasi rpaMOTHOCTH

KomnbroTep — yHuBepcajbHOe YCTPOHCTBO 00PadOTKHU JaAHHBIX

KomnbroTep — yHUBEpcanbHOE BBIYHCIUTEIBHOE YCTPOICTBO, paboTarolee mo nporpamme. THUITBI KOM-
IBIOTEPOB: TEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIBIOTEphl. MOOWIbHBIC
YCTpOMCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEPA U UX Ha3zHaueHue. [Ipoueccop. OneparuBHas U JOJTOBpEMEHHAs
namsiTh. Y CTPOMCTBA BBOJIA U BbIBOJIa. CEHCOPHBINA BBOJI, JATYUKHA MOOHMIILHBIX YCTPOUCTB, CPEIICTBA OMOMET-
PHUYECKOM ayTeHTH(PHUKAIUH.

HcTtopust pa3BuTUs KOMIBIOTEPOB U MporpaMMmHoro obecriedenus. [lokonenus: kommnbroTepoB. CoBpe-
MEHHBIE TEHJACHIIMHU Pa3BUTUS KOMIIbIOTEPOB. CyNepKOMIIBIOTEPHI.

[TapasnnenbHble BHIYUCIECHUS.

[lepconanbublii komnbroTep. Ilponeccop u ero xapakTepuCTUKM (TakTOBas 4acToTa, Pa3psiAHOCTD).
OneparuBHasg namsTh. JlonroBpeMeHHas mamsTh. Y CTpoiicTBa BBoAa U BbiBOAa. OOBEM XpaHUMBIX TAHHBIX
(omepaTvMBHAs MaMATh KOMIBIOTEPA, KECTKUIM W TBEPJOTEIbHBIA AMCK, MOCTOSHHAS MaMsITh cMapTQoHA) U
CKOpPOCTb JIOCTYIA JJIsl pa3JINYHbIX BUI0B HOCUTENEH.

TexHuka 6€301aCHOCTH U IpaBuIia pabOThl HA KOMIIBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpammHuoe obecriedyenne kommptorepa. [Ipukinannoe nporpammuoe obecrneuenue. CHCTEMHOE MPoO-
rpaMMHoe obecrieuenue. Cuctemsl mporpammupoBanus. [IpaBoBas oxpaHa nporpamm U JaHHbIX. becraTHbie
U YCJIOBHO-OecIiaTHble mporpammbl. CBOOOIHOE TPOrpaMMHOE OOecTieueHue.

@aiinbl 1 nanku (katanoru). [IpuHnunel noctpoeHus QainoBeix cucteM. [lonHoe uMs Qaiina (mankn).
[Tyt k ¢aitny (manke). Pabora ¢ Qaiinamu u KaTtajoramMu CpeicTBaMH ONEPALMOHHONW CHUCTEMBI: CO3/aHUeE,
KOIIUPOBaHUE, MepeMellleHre, IepeMMeHOBaHNe U yAaleHne ¢aiyioB U manok (katajoros). Tumsl (aidiaos.
CgoiicTBa ¢aiinoB. XapakTepHble pa3Mephl (PailioB pa3IMUHbIX TUIIOB (CTPAHUIIA TEKCTA, DJIEKTPOHHAS KHUTA,
¢dororpadus, 3anuce MeCHU, BUICOKIUI, NOTHOMETPaKHBIA (GUIbM). ApXHUBalUs JaHHbIX. Vcnonb3oBaHue
nporpamMm-apxuBaTopoB. Daitnoselii Mmenemxep. [lonck QaiinoB cpeacTBamMu onepalioOHHONW CUCTEMBI.

KomnbrotepHbie BUpYCHI U Apyrue Bpel0HOCHbIE MporpaMMbl. [IporpamMmsl 11 3a1IUTEl OT BUPYCOB.

KomnbrorepHsbie ceTn

O0benuHeHue KOMMBIOTEpOB B ceTh. Cerb MHTEpHET. Beb-cTpanuia, BeO-caiit. CTpykTypa aapecos
BeO-pecypcoB. bpaysep. ITouckoBsie cucremsl. [louck nHpOpMauy mo KIOYEBBIM CIOBaM M M0 U300paxe-
Huto. /loctoBepHOCTH HH(pOpMaNUH, MonydeHHO! 3 MHTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoii THKET, 6a30BbIe HOPMBI HH(POPMAITMOHHOW ITHKHU U MpaBa npu padote B MHTepHeTe. CTpare-
rum 6e301acHoro nopeaeHus B MIHTepHere.

Teopernueckne 0ocCHOBbI MHPOPMATHKH

HNudpopmauus nu uHGOpMALMOHHBIE NTPOLECCHI

Wudopmartiysg — 0aHO U3 OCHOBHBIX MOHSITUI COBPEMEHHOM HayKH.

Wndopmanus kak cBeaeHUs, PeAHA3HAYCHHBIC JUISI BOCIIPUATHS Y€IOBEKOM, M MH(POpPMALUs KaK JaH-
HbI€, KOTOPBIE MOT'YT OBITH 00pa0OTaHbl ABTOMATU3HUPOBAHHON CUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTh ONMMCaHUs HETPEPHIBHBIX OOBEKTOB M MPOIECCOB C MOMOIIBIO
JUCKPETHBIX TAHHBIX.

WndpopmanoHHbIe MPOLECCh — MPOLECChI, CBA3aHHbIE ¢ XpaHEHUEM, NPeoOpa3oBaHUEM U Tepenaden
JAHHBIX.

IIpencraBienne uHgpopmManumn

CumBou. Andasut. MomHocTh andasuta. PaznooOpasue s3p1k0B 1 andaButoB. EcrecTBenHbie 1 Gop-
MaJIbHBIE SI3BIKH. AJI(aBUT TEKCTOB Ha PYCCKOM si3bIke. JIBomuHbIi andaBut. KoamuecTBO BCEBO3ZMOKHBIX
CJIOB (KOJIOBBIX KOMOMHAIMI) (PMKCHPOBAHHOW JJIMHBI B ABOMYHOM andasute. [Ipeodpa3oBanue mobdoro aji-



¢daButa k nBomuHOMy. KonmuecTBo pa3nuyHBIX CJIOB (PUKCUPOBAHHOM JUIMHBI B aniaBUTE OMpEIesIEHHOM
MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OHOTO ai(aBUTa ¢ MOMOIIBIO KOJOBBIX CIOB B JAPyroMm andaButTe, KOAOBAs
Tabyuua, 1eKOJUpPOBaHuUE.

JIBonunslii kof. [Ipeacrapnenue n1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ajihaBUTE.

NudopmannonHsii 006EM JaHHBIX. BUT — MHHMMabHAS €UHUIA KOJTHMYECTBA MH(DOPMALIUUA — JBOUY-
HBII pa3psn. EnuHuier n3smepenus nHPOpMaIMOHHOTO 00bEMa JaHHBIX. buT, OaifT, KM106aiT, MerabaiT, Tu-
raOair.

CkopocTh nepenaun JaHHbIX. EAMHUIBI CKOPOCTH MEpeayu 1aHHbIX.

Koauposanue texctoB. PaBHoMepHBbIl ko1, HepaBnomepHnsiit koa. Konuposka ASCIL. BocsmuOuTHBIE
koaupoBku. [Torstre o konupoBkax UNICODE. [lekoaupoBaHue COOOIMIEHUN C UCIIOIL30BAaHHEM PaBHOMED-
HOT'O U HepaBHOMepHOro koaa. MHdopmannonHblii 00bEM TEKCTa.

Hckaxenne nupopmalu rnpu nepeaaye.

OO1ee npeacTaBiieHUEe O HUPPOBOM MPEACTABICHUM ayIMOBU3YAJIbHBIX U JIPYIHMX HENPEPBIBHBIX JaH-
HBIX.

Koauposanue upera. [[setosie Mmogenu. Monens RGB. I'my6una koaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE IpeacTaBieHue n3odpaxenuii. [Tukcens. Onenka nHGOPMAITMOHHOTO 00bEMa
rpadM4ecKuX JTaHHBIX IJIS1 PACTPOBOTO H300PaKECHHUS.

Konuposanue 3Byka. PazpsiqnocTs 1 yactoTa 3anvcu. KoaudecTBo KaHaIOB 3alUCH.

OrneHka KOJNMYECTBEHHBIX MapaMeTpPOB, CBSA3AHHBIX C MPEACTABICHHEM W XpPaHEHHEM 3BYKOBBIX (aii-
JIOB.

HNHpopManOHHBIE TEXHOJTOTHH

TekcToBBIE JOKYMEHTBI

TexkcToBBIE JOKYMEHTHI U UX CTPYKTYpPHBIE SJIEMEHTHI (CTpaHuIla, ab3all, CTpOKa, CII0BO, CHMBOI).

TexcToBBIN MPOIIECCOP — MHCTPYMEHT CO3JaHMs, peAakTUpoBaHus U (popmartupoBanus TekctoB. [Ipa-
BUJIa HaOopa TekcTa. PenaktupoBanue Tekcta. CoiictBa cumMBoOB. [lpudt. Tumsl mpudToB (pydbrnensie, ¢
3aceuykaMu, MOHOIUpHUHHEBIE). [lomyxupHOe U KypcuBHOEe HauepTaHue. CBOMCTBA ab3alleB: rpaHUIlbI, ad3all-
HBII OTCTYMN, MHTEpBaJI, BeIpaBHUBaHue. [lapamerpsl crpanuiibl. CTuineBoe popMaTupoBaHue.

CtpykTypHupoBaHue HHPOPMAIIMH C MTOMOIIBI0 CIUCKOB U Tabiuil. MHOroypoBHeBbIe ciicku. J[o0aB-
JIeHHe Ta0JIUIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka n3obOpaxeHuil B TEKCTOBBIE JOKyMEHTHL. OOTekaHHe H300pakeHHWH TeKCToM. BxiroueHue B
TEKCTOBBIA JIOKYMEHT Juarpamm, GopMyi, HyMepalluu CTPAHUII, KOJOHTUTYJIOB, CCBUIOK U JIPYTUX AJIEMEH-
TOB.

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['onocoBoii BBOJ TekcTa. OnTHYECKOE paclo3Ha-
BaHMe TekcTa. KommnberoTepHsbIil mepeBo. Mcronp3oBanue cepBrucoB MHTepHETa 111 00pabOTKH TEKCTa.

Komnbrorepnasi rpagpuxa

3HaKOMCTBO ¢ TpaduIecKUMU peaakTopamu. PactpoBsie pucyHku. Mcnonp3oBanue rpaduyecKux mpu-
MUTHBOB.

Onepanuu perakTupoBaHus rpadpuyeckiux 00bEKTOB, B TOM yucie HudpoBsix ¢potorpaduii: "3MEHEHHE
pa3mepa, oOpe3ka, MOBOPOT, OTpakeHue, padboTa ¢ obmacTsMu (BbIIETIEHHE, KOMMMPOBAaHUE, 3ATMBKA I[BETOM),
KOPPEKIHUs LIBETA, APKOCTU U KOHTPACTHOCTH.

Bexropnas rpaduka. Co3nanue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMHU TEKCTOBOTO MPOIIEC-
copa WU APYTUX nporpamm (mpuiiokeHuit). JlobapneHne BEeKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTUMeaNifHbIE NTPe3eHTAIuU

[MonroroBka MynbTUMeNUIHHBIX npe3eHTanuil. Crnaiia. Jlo6aBneHne Ha cllaiii TeKCTa U M300paKeHUH.
Pabora ¢ HECKOIBKUMH CIIaiijaMu.

JloGaBiieHne Ha claiij] ayIMOBU3YyaIbHBIX TaHHBIX. AHUMAIHS. [ UIIepCcChlIKY.



8 KVIACC

TeopeTnueckne 0CHOBbI HHGOPMATHKH

Cucrembl CHHUCICHHUS

Heno3umonnele ¥ MO3WLMOHHBIE cUCTeMbl cuucieHus. Andasur. OcHoBanue. Pa3Bépuyras dopma
3anucH yucia. [lepeBos B 1eCATUYHYIO CUCTEMY UHCET, 3AIIMCAHHBIX B IPYTUX CUCTEMAX CUUCICHUS.

Pumckas cucrema cuncieHus.

JBouunas cucrema cunciienus. [lepeBon nenbix uncen B npenenax ot 0 1o 1024 B 1BOMYHYIO CUCTEMY
cuncienus. BocbmepuuHas cucrema cuucienus. [lepeBoa yncen U3 BOCBMEPUYHON CUCTEMBI B ABOMYHYIO U
NECATHUUHYIO cucTeMbl U oOpatHo. IllectHannaTepuynas cucrema cumncienus. [lepeBos umcen u3 mecTHaana-
TEPUYHOHN CHCTEMBI B TBOMYHYIO, BOCBMEPUYHYIO M JECITUYHYIO CUCTEMBI M 0OpaTHO.

Apudmernueckne onepanuy B JBOUYHON CUCTEME CUNCIICHUS.

DJIeMeHThI MATEeMATHYECKOH JIOTUKHU

Jlornueckue BbICKa3biBaHMs. Jlornueckue 3Ha4eHUsl BHICKA3bIBAHUM. DJIEMEHTapHbIE U COCTABHBIE BbI-
cka3biBaHus. Jlornueckue onepanuu: «u» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXKEHHUE), «UIH» (AU3BIOHKIINS, JI0-
THYECKOE CIIOKEHUE), «He» (Jlornueckoe oTpuiianue). [Ipuopurer noruueckux onepanuii. OnpeneaeHue mc-
TUHHOCTU COCTaBHOT'O BBICKa3bIBaHMS, €CJIM U3BECTHBI 3HAYEHUSI UCTUHHOCTU BXOJSIIIMX B HErO 3JIEMEHTAap-
HBIX BbICKa3biBaHMi. Jlornueckue BoipaxkeHus. [IpaBuia 3amucu jgorudeckux Belpaxenuii. [loctpoenue Tab-
JIMI] UICTUHHOCTHU JIOTHYECKUX BBIPAXKEHUH.

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMU KOMIIbIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoiHUTEIN U AJTOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIHMHU

[lonsTue anropurma. McnomHurenu anropuTMoB. AJITOpUTM Kak IJIaH YIPABIECHUS UCTIOTHUTENIEM.

CgoiictBa anroputma. CriocoObI 3aITMCH alITOpUTMa (CJIOBECHBIH, B BUE OJIOK-CXEMBI, POTpaMMa).

AnropurMmuueckue KOHCTpykuuu. KoHcTpykuus «cienoBanue». Jluneinsiii anroputMm. OrpaHuyes-
HOCTb JIMHENHBIX JITOPUTMOB: HEBO3MOXKHOCTh IIPELYCMOTPETH 3aBUCUMOCTD I1OCJIEI0BATEIBHOCTH BBINIOJI-
HSIEMBIX JEHCTBHUH OT MCXOJHBIX JaHHBIX.

KoHcTpykuus «BeTBiIeHHE»: MOIHAsA U HenoiaHas GopMbl. BrinonHeHne 1 HEBBIIOJHEHUE YCIOBUS (HC-
TUHHOCTb U JIO)KHOCTb BbICKa3bIBaHMsI). [IpocThie U COCTaBHbIE YCIOBHUSI.

KoHCTpyKIusl «IOBTOPEHMSI»: LMKIBI C 33JaHHBIM YHCIIOM NTOBTOPEHHI, C YCIOBHUEM BBINIOJHEHUS, C
MIEPEMEHHOM IUKIIA.

Pa3pabotka nns GopManbHOTO MCTIONHUTENS AITOPUTMA, MPUBOISIIETO K TpeOyeMoMy pe3ysbTary mpu
KOHKPETHBIX UCXOJIHBIX JaHHBIX. Pa3paboTka HECI0KHBIX aJITOPUTMOB C HCIIOJIb30BAaHUEM IIMKIIOB U BETBIIE-
HUH 175 yripaBiieHus: GOpMalIbHBIMU UCHIOJHUTEIAMH, TaKUMH Kak Po6ot, Yepenamika, YepréxHuuk. Beimoi-
HEHUE aJITOPUTMOB BPYUYHYIO U Ha KoMmIbloTepe. CHHTaKCHYeCKUe U JIorndeckue omuoku. OTKa3bl.

S3bIKk IpOrpaMMHpPOBaHUA

S3pik nporpammuposanus (Python, C++, ITackans, Java, C#, LlIkonabHbIH ATropuTMuyecKuii SA3bIK).

Cucrema nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

[lepemenHas: tum, umsi, 3HaueHue. L{enble, BelecTBeHHbIE U CUMBOJIbHbBIE TIEpEMEHHBIE.

Oneparop npucBauBanus. ApudmMeTndeckue BhIpAKEHUS U MOPSAOK UX BbluucieHusd. Onepanuu c 1e-
JBIMU YHCIIAMU: 1IEJIOUYNCIIEHHOE IE€JIEHUE, OCTATOK OT JEJICHUS.

BerBnenus. CocraBHble yCI0BUS (3alMCh JJOTMYECKUX BBIPAKEHUIN HA M3Yy4aeMOM SI3BIKE IPOrpaMMHU-
poBanusi). HaxoxxaeHrne MUHMMyMa U MakCUMyMa U3 JIBYX, TpEX M 4eThIpEX uucen. PemeHue kBaapaTHOro
YPaBHEHUS, UMEIOILIETO BEIIECTBEHHbIE KOPHH.

Jnanorosas oTj1afKa MporpaMM: IMOLIArOBOE BBIIIOJIHEHUE, IPOCMOTP 3HAYEHUH BEJIMYUH, OTJIaJOUHBIN
BBIBOJI, BEIOOpP TOUYKH OCTaHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBkinaa st HaxoxAeHUS HauOOJbIIEero oOLIero NeIUTeNs AByX HaTy-
panbHbIX uyKcen. PazOuenue 3anucu HaTypaibHOIO YKCia B MO3UIIMOHHON CHCTEME C OCHOBaHHEM, MEHbBILIUM
i paBHbIM 10, Ha OTAETBHBIC TUDPHL.

[ukn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKU JIEIUMOCTH OJHOTO IIEJIOr0 YHCia Ha JPYroe, MpoBEPKU
HAaTypaJbHOI'O YUCJIA HA IPOCTOTY.



O6paboTka CUMBOJIBHBIX TaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) MepeMeHHbIe. [locuMBobHAs 0OpaboTka
cTpok. [Tocuér yacToTh NOABICHHS CUMBOJIA B CTpoKe. BerpoeHHble pyHKIMM J11st 00pabOTKH CTPOK.

AHaJH3 a1ropuTMOB

Omnpenenenne BO3MOXKHBIX PE3yJIbTaTOB paOOThI aIrOpUTMa IMPU JAHHOM MHOKECTBE BXOJIHBIX JaHHBIX,
orpeziesieHue BO3MOKHBIX BXOJHBIX JIaHHBIX, IPUBOASAIIUX K TaHHOMY pe3yibTary.

9 KJIACC

HudpoBasi rpaMOTHOCTH

I'nodaabnasi cerb UHTEpPHET M cTpaTerun 0€30MacCHOIO MoBeeHUs B Hell

I'mob6ansHas ceth UaTEpHET. [P-anpeca y310B. CeTeBoe XpaHeHHe JaHHBIX. METO/IbI HHIUBUYyaTbHOTO
¥ KOJJICKTMBHOTO pa3MelleHuss HOBoW mHpopmanuu B MHTepHere. bonbimue nanHbie (MHTEpHET-IaHHBIE, B
YaCTHOCTH JIaHHBIE COIIMATILHBIX CETEeM).

[TonsiTne 06 MHGOPMAITMOHHON 0€30MacHOCTH. YTPO3bl HHPOPMAIIMOHHON 0€301aCHOCTH MpH paboTe B
rJ100aTbHOM CeTH M METOJIbI MPOTUBOACHCTBHS UM. [IpaBuia OGe3omacHoi ayTeHTU(UKAINH. 3alIuTa THYHON
uHpopmanuu B MHTepHeTe. be3onacHpie cTpateruu nosenenus B Matepuere. [lpexynpexnenne BOBIeYCHUS
B JIECTPYKTUBHBIE U KPUMUHAIbHBIE (DOPMBI CETEBOW aKTHUBHOCTU (KUOEpOyUIHHT, GUIIUHT U Apyrue dop-
MBI).

Pabora B uH(OPMaLIMOHHOM IPOCTPAHCTBE

Bunsr npestensHoctn B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHBIE CEPBHCHI (IIOYTOBAsS
cinyx0a, BUI€0-KOH(PEPEHII-CBSA3b U APYTUE), CIPABOYHBIC CIYKObI (KapThl, pacCUCaHUs U APYrue), MOUCKO-
Bble CIIYXOBbI, CIyObl OOHOBIIEHUS MpOTrpaMMHOro oOecredeHus U Jpyrue ciayxObl. CepBUCHI rocyaap-
CTBEHHBIX yciyr. OOnauHble XpaHWiInila JaHHbIX. CpefcTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHJIANH-
oducsr). [IporpammHoe obecriedeHue Kak BeO-CEpBHC: OHJIAWHOBBIE TEKCTOBBIC U TpadUueCKHe PEIaKTOPHI,
cpeabl pa3pabOTKH MPOrpaMM.

Teopernueckne 0CHOBbI HH(POPMATHKH

MopenupoBaHue Kak MeTO/l O3HAHUSA

Mopnens. 3anaun, pemaemblie ¢ TOMOIIbI0 MoAenupoBanus. Kinaccudukanuu moneneil. MarepuaibHble
(HaTypHble) U MH(pOpPMAIMOHHBIE MoJenu. HempepbiBHbIE U JUCKpETHBIE MOJenu. MIMUTAaIIMOHHBIE MOJENH.
Hrpossie Mosienu. O1eHKa aIeKBaTHOCTH MOJIETTN MOJIETUPYEMOMY OOBEKTY U IIeISIM MOJIETIUPOBAHUS.

Tabmuunbie monenu. Tabnuia Kak mpeICcTaBIeHUe OTHOIICHMUS.

baser nannbix. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIONIMX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepumna, pe6po, nyts. OpreHTHpPOBaHHbIE U HEOpHEHTHpOBaHHbIE Ipadsl. [InnHa (Bec) pedpa.
BecoBast marpuna rpada. dnuHa nmytu Mexay BepmmHamu rpada. ITowck onTumanmbHOro myTu B rpade.
HauanbHas BepiivHa (MCTOYHMK) U KOHEYHAsl BEpIUIMHA (CTOK) B OPUEHTUPOBAHHOM rpade. Brruucienue ko-
JM4YeCcTBa MyTel B HANpaBJIEHHOM allMKINYeCKOM rpade.

Hepero. Kopens, BepmnHa (y3en), Tuct, pedpo (xyra) aepeBa. Beicota nepesa. [logaepeso. [Tpumepst
UCIIOJIb30BaHUs JiepeBbeB. [lepeOop BapuaHTOB C MOMOIIIBIO JIEpeBa.

[lonarue maremMaTHuecKkoi MoaenH. 3ajadyu, peraeMbple ¢ TTOMOIIbI0 MAaTEMAaTHYECKOTO (KOMITBIOTEP-
HOTO) MonenupoBanus. OTIMUMe MaTeMaTUYECKOW MOJIEIM OT HATYpHOM MOJIETH M OT CJIOBECHOTO (JUTepa-
TYpHOT0) OMHCAHUSI OOBEKTA.

OTansl KOMIBIOTEPHOTO MOJEIMPOBAHNUS: TOCTAHOBKA 33J]aui, IIOCTPOCHUE MaTeMaTHYeCKOW MOJEIH,
IporpaMMHasi peaiu3alus, TECTUPOBaHUE, IPOBEICHIE KOMIBIOTEPHOTO SKCIIEPUMEHTA, aHAJIH3 €r0 Pe3ylib-
TaTOB, YTOYHEHHE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

Pa3pa6oTka aJropuTMoB U NpOrpaMm

Paz0Ouenue 3amaun Ha noazagayn. CocTaBieHHE aIrOPUTMOB M IPOTPAaMM C UCIOJIb30BAaHUEM BETBJIC-
HUH, HUKIOB U BCIIOMOTAaTEIbHBIX aJTOPUTMOB JJISl YIPaBJIEHUs HCTOIHUTEIeM PoOOT wim ApyrumMu Ucros-
HUTEJIAMU, TaKUMU Kak Yepenaiika, YepTEKHUK U JPYTUMHU.

TabGnmuunble BenmuunHbl (MaccuBbl). OgHoMepHbIe MaccuBbl. COCTaBIIEHUE U 0TI KA IPOTPaMM, peau-
3YIOIIKUX THIIOBBIE aITOPUTMbI 00paOOTKN OJTHOMEPHBIX YMCIOBBIX MAaCCHBOB, HA OJJHOM U3 S3BIKOB IIPOTpaM-



mupoBanus (Python, C++, Ilackans, Java, C#, [lIkonbHBIN AITOpUTMUYECKUN SI3bIK): 3aMOJHEHNE YHCIIOBOTO
MaccHBa CIy4alHbIMU YUCIIAMH, B COOTBETCTBUU € (POPMYIION MK IMyTEM BBOJA YMCEIl, HAXOXKICHHE CYMMBbI
9JIEMEHTOB MacCHBa, JUHEHHBIA MMOUCK 33JaHHOIO 3HAYEHHUS B MAcCHBE, MOJCYET IEMEHTOB MaccHUBa, YAO-
BJICTBOPSIOLINX 3aJJaHHOMY YCIIOBHUIO, HAaXOXKICHHE MUHUMAJIBHOTO (MaKCHMajbHOTO) 3JIEMEHTa MacCHBA.
CoprtupoBka MaccuBa.

O06paboTKka MOTOKA JAHHBIX: BBIYMCICHHE KOJMYECTBA, CYMMBbI, CPEIHET0 apU(PMETHYECKOr0, MUHHU-
MaJIbHOI'O UM MaKCHMAaJbHOTO 3HAYEHHs 3JIEMEHTOB I10CIEIO0BATEIBHOCTH, YIOBJIETBOPSIOMIUX 33aJaHHOMY
YCIIOBHIO.

Yupasienue

VYupasnenue. Curnan. O0patHas cBs3b. [lonydeHre curHanoB oT HU(POBBIX NaTYMKOB (KacaHUs, pac-
CTOSIHUSI, CBETA, 3ByKa U Jipyroro). [Ipumepsl ucnonap3oBaHus NpuHIMIA OOPaTHOM CBA3M B CUCTEMaXx yIpaB-
JICHUS] TEXHUYECKUMH YCTPOMCTBAMU C TOMOIIBIO IaTYMKOB, B TOM UUCIIE B POOOTOTEXHHUKE.

[Tpumepsl pOOOTU3MPOBAHHBIX CUCTEM (CHUCTEMa YIpPAaBICHUS ABM)KCHHEM B TPAaHCIOPTHOW CUCTEME,
CBapOyYHasl JIMHMS aBTO3aBOJla, aBTOMATU3MPOBAHHOE YIPABJICHHE OTOIUIEHWEM JIOMa, aBTOHOMHAasl CUCTEMa
yIpaBJICHUS TPAHCIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

NudopMmanmoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIIbI

[TonsaTne 06 >NMEKTPOHHBIX TaOMUIaX. TUMBI JaHHBIX B SYEHKaX 3JIEKTPOHHON TaOmuiel. PenakTiupoBa-
HUe U (opmatupoBanue Tabnum. BcrpoeHHble (QyHKIMM A MOMCKA MAaKCUMyMa, MHUHUMYMA, CyMMBI H
cpennero apudmerndeckoro. COpTHpOBKa JTaHHBIX B BBIIEICHHOM auana3one. [loctpoenue auarpamm (ru-
CTOrpaMMa, KpyroBas AuarpaMma, TodeuHasi Auarpamma). Beibop tumna auarpaMMel.

[IpeobpazoBanue hopmy: npu KonmupoBaHuK. OTHOCHTEIbHAS, A0COTIOTHAS ¥ CMEIIaHHASI aJIPECAIIHSL.

VY cn0BHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabaunax. CyMMUpOBaHUE U MOJICYET 3HAUEHUH, OTBEUYAIOLINX
3agaHHOMY ycioBHio. OOpaboTka OosbIIMX HAOOPOB AAHHBIX. YHCIEHHOE MOJETUPOBAHHE B AIIEKTPOHHBIX
Ta0IUIaX.

NndopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponb nHOpMaLIMOHHBIX TEXHOJOTUI B pa3BUTUM SKOHOMUKHM MHUpa, CTpaHbl, peruoHa. OTKphIThIE 00-
pa3oBaTeNbHbBIE PECYPCHI.

[Tpodeccun, cpsi3anHble ¢ HHPOPMATUKON U MHGOPMALIMOHHBIMHM TE€XHOJIOTHSAMM: BEO-AM3aliHEp, TPOrpam-
MHCT, pa3pabOTYMK MOOWJIBHBIX MPUIIOKEHUH, TECTUPOBIIMK, apXUTEKTOpP MPOrpPaMMHOI0 obOecredeHus,
CHEIHMAJIMCT MO0 aHAJIN3Y JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOI'PAMMBI 110 MHO®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3ydyenne uHPOpMATHKU HAa YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsSI HAIPABJICHO HAa JOCTHIKECHHE
00y4aloIUMUCS JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS COJCpXKaHUS yueO-
HOTO TIPEMETa.

JIMYHOCTHBIE PE3YJIBTATbBI

JlnuHOCTHBIE pe3yNbTaThl UMEIOT HAIPABIEHHOCTh HA PELIeHHE 3a]]a4 BOCIIUTAHUS, Pa3BUTHUS U COLMA-
JU3aluy 00y4yarouMxcs CpeiCTBaMu y4eOHOro mpeIMeTa.

B pesynbrate nzydeHnuss HHPOPMAaTUKK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00y4aromerocs
OyayT chOpPMUPOBAHEI CIIEAYIONIUE IMYHOCTHBIC PE3YIbTAThI B YACTHU:

1) naTpuoTHYeCKOro BOCIUTAHUSA:

[IEHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYIbTYpHOMY, HCTOPUYECKOMY W HAyYHOMY HAaCIlIeIUIO,
MOHMMaHKE 3HAYCHUsI MH(POPMATHKU KaK HAYKH B KU3HU COBPEMEHHOTO OOINECTBA, BIaJCHHE AOCTOBEPHOM
nH(popManel 0 MepeIOBbIX MUPOBBIX U OTCUSCTBEHHBIX JOCTIKCHUAX B 001acTH MH(MOpMATUKHA U UHDOP-
MAaI[MOHHBIX TEXHOJOTUH, 3aNHTEPECOBAHHOCTh B HAYUHBIX 3HAHHIX O IUPOBOIl TpaHCchHOpMALIUK COBPEMEH-
HOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OpHEHTAIMs] Ha MOpPAJbHBIC IIEHHOCTH M HOPMBI B CHTYalUsSX HPAaBCTBEHHOTO BHIOOpA, TOTOBHOCTh
OLICHHUBATh CBOE MOBEJICHUE U MOCTYIKH, a TAK)KE MOBEJACHUE U MOCTYMKH JPYrUX JIOJCH C MO3UIMHU HpPaB-
CTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUI MOCTYIKOB, aKTUBHOE HEMPUATHE ACOIHAI b-
HBIX TIOCTYIIKOB, B TOM 4ucie B IHTepHeTE;

3) rpa:kIaHCKOr0 BOCTIUTAHUSA:

MPEJICTABICHHUE O COIMAFHBIX HOpPMaxX M MpaBUIaX MEKIMYHOCTHBIX OTHOIIEHHUH B KOJUIEKTHUBE, B TOM
YHCclie B COIMANBHBIX COOOIIECTBAX, COOMOIEHUE TPABHI 0€30MaCHOCTH, B TOM YHCIIE HABBIKOB O€30MacHOTO
MIOBEJICHUSI B MHTEPHET-CPEJIE, TOTOBHOCTh K Pa3HOOOPa3HONH COBMECTHOW JEATENLHOCTH MPH BBITOTHEHUN
y4eOHBIX, O3HABATEIbHBIX 33a4, CO3/IaHNUH y4eOHBIX MMPOEKTOB, CTPEMIICHHE K B3aUMOIIOHUMAHHIO U B3au-
MOIIOMOIIIM B MpoLecce 3TOM yueOHON NesTeIbHOCTH, TOTOBHOCTh OLEHMBATh CBOE MOBEIEHUE U MOCTYIKH
CBOMX TOBApHIIIEH C MO3UIIUK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUMA MOCTYII-
KOB;

4) HeHHOCTell HAYYHOr0 MO3HAHUA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MpeJCTaBiIeHud 00 uHpopmanmu, HHPOPMAIIMOHHBIX MPO-
1eccax U MH(GOPMAIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO! MPAKTHKH W COCTABISIONINX 0a30BYI0 OCHOBY ISl TIOHUMAHUS CYIIHOCTH HAYYHOH KapTHHBI
MUDA;

MHTEpeC K 00yuYeHHUIO M MO3HAHHUIO, JIFO003HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K caM0o00pa3oBa-
HUI0, 0CO3HAHHOMY BBIOOpPY HAMPABICHHOCTH M YPOBHS 00YyYEHUS B JalIbHEUIIIEM;

OBJIAJICHUE OCHOBHBIMH HAaBBIKAMH HCCIIEIOBATENBCKON JEATENBHOCTH, YCTAaHOBKA Ha OCMBICICHHUE
OTIbITa, HAOJFOICHH, TIOCTYITKOB M CTPEMJICHHE COBEPIIEHCTBOBATH ITYTH JOCTIKEHUS HHIUBUIYAIHLHOTO U
KOJUIEKTUBHOTO OJIaromnoIy4us;

c(hOpMUPOBAHHOCTh HHPOPMAIIMOHHOW KYJIbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSATEIHHOU paboThI C
y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JINTEPATYpPOil, pa3HOOOpA3HBIMH CpeACTBaMH MH(GOPMAIIMOHHBIX TEXHOJIO-
T, a TaKXKe YMEHUSI CaMOCTOSITENIbHO OMPENENsITh LIeJIN CBOEro oOydeHHus, CTaBUTh U GOPMYIUPOBAThH AJIs
ce0s HOBBIE 3aJ1auM B yu€0e U MM03HABATEIbHON JIEATEIbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MO3Ha-
BaTebHON JACSITETLHOCTH;

5) popmupoBaHusi KyJbTYpPbI 310POBbSI:

OCO3HaHUE [IEHHOCTH KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBbIO, YCTAHOBKA Ha 3/10POBBIii
o0pa3 >XM3HU, B TOM YHUCJE W 3a CYET OCBOEHHUS M COOJIOICHMS TPeOOBaHMI OE30MacHOM IKCILTyaTarluu
CpeaCTB MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPY10BOr0 BOCIIUTAHUA:



MHTEpEC K MPAaKTUYECKOMY M3yueHHIO Ipodeccuil U Tpyaa B cdepax npodeccHoHaIbHON AEATENbHO-
CTH, CBA3aHHBIX ¢ HH(OPMATUKOH, IPOrPaMMUPOBAHHEM U MH(POPMAITMOHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHbI-
MH Ha JJOCTIDKCHUAX HAYKH HH(POPMATHKH U HAYYHO-TEXHUYECKOTO IIPOrpecca;

OCO3HaHHBII BEIOOP M MOCTPOEHHE UHIUBHIyaIbHON TPACKTOPUH 00pa30BaHUs M KHU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX U OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

OCO3HaHHE ITT00ATLHOTO XapaKTepa HKOJIOTHIECKUX MPo0IeM U IyTeH UX PelIeHus], B TOM YUCIIe C y4é-
TOM BO3MOKHOCTEH MH(OPMAITMOHHBIX 1 KOMMYHUKAI[HOHHBIX TEXHOJIOTHI;

8) ananranuu odyuyaouerocsi K U3MeHSIIOIMMCS YCJIOBHAM COLMAJIbLHON U PUPOIHOM Cpebl:

OCBOCHHE 00YUAIOMIMMUCS COLUAIILHOTO OIBITa, OCHOBHBIX COLUAIIBHBIX POJICH, COOTBETCTBYIOIINX BE-
AyIIEH AesATeNbHOCTH BO3pacTa, HOPM M NPaBHJ OOIIECTBEHHOTO MOBEICHUS, (HOPM COLMATBHON KHU3HU B
rpymnmax u cooOIIecTBaxX, B TOM YUCIIE CYIIECTBYIONINX B BUPTYyaIbHOM IPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MMPOTPaMMBI IO HH()OPMATHKE OTPAXKAIOT OBJIACHHE YHUBEP-
CaJIbHBIMU Y4€OHBIMU JIEHCTBUSMHU — [T03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU, PETYJISTUBHBIMU.

IMo3naBaTebHbIe YyHHBepPcAIbHbIEe yueOHbIe AeiicTBUSA

Ba3oBble 1oruueckue geiicTBUA:

YMEHHUE OIpEeNeIATh MOHATHUS, CO3/1aBaTh 00O0OILEHHs, YCTAHABIMBATh aHAJIIOTUH, KIacCU(PUIIMPOBATH,
CaMOCTOSITEJIbHO BBIOMpPAaTh OCHOBAHUS M KPUTEPUM Ul KiacCU(UKAIMKM, YCTAaHABJIMBaTh NPUYUHHO-
CIICZICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKHE PACCYXKICHHUS, JENaTh yMO3AKIIOUEHUS (MHAYKTHBHBIC, TEIyK-
TUBHBIC ¥ 110 aHAJIOTHH) U BBIBOJIBI,

YMEHHE CO3/1aBaTh, IPUMEHSITH M MPEOOPa30BhIBATH 3HAKH M CHMBOJIBI, MOAEIH U CXEMBI JUUIsI PELICHUS
y4eOHBIX M MTO3HABATENbHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMPATh CIIOCOO peleHus yuyeOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUaHTOB pe-
IICHUs1, BRIOMpATh HanboJee MOAXO AN ¢ yYETOM CAMOCTOSTENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue 1eHCTBUS:

(GopMyIMpOBaTH BONPOCHI, (PUKCUPYIOIIUE PA3PHIB MEKAY PEATILHBIM U JKEJIaTEIIbHBIM COCTOSTHUEM CH-
Tyaluu, 00beKTa, U CAMOCTOSTEILHO YCTaHABIUBATh HCKOMOE U JAaHHOE;

OLIEHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTH MH(OPMAIIHIO, TOJTYICHHYIO B XOJI€ HCCIIECOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JANIbHEHIIIEe Pa3BUTHE TPOILIECCOB, COOBITHI M MX TIOCIEICTBUS B aHAJIO-
TMYHBIX MM CXOJHBIX CUTYAIHsIX, a TAK)KE BBIBUTaTh MPEANONIOKEHHS 00 X pa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

BBISIBIIATE IeUITUIT WHPOPMALINH, TAHHBIX, HEOOXOIUMBIX JUIS PEIICHHUS TIOCTABICHHOHN 3a/1a4H,

IPUMEHSTh Pa3IMYHble METObl, HHCTPYMEHTHI U 3alpocChl MPHU MOUCKE M 0TOOpe MH(pOpMAIMU WU
JAHHBIX U3 MCTOYHUKOB C YYETOM IMPEUIOKEHHON yueOHOM 3a/jauu U 3aJJaHHbIX KPUTEPUEB;

BBIOMPATh, aHATTM3UPOBATh, CHCTEMAaTU3NPOBATh M MHTEPIIPETUPOBATH WHPOPMAIIHAIO PA3THIHBIX BUIOB
1 (hopM TpeICTaBICHHUS,;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OPMY HpeACTaBiIeHUS HWH(GOPMAIMHU U WILTIOCTPUPOBATDH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, InarpaMMaMu, MHOH rpauKoi 1 1X KOMOUHALIUSAMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK [0 KPUTEPUSAM, NMPEUIOKEHHBIM YUUTEIeM WM cHOopMyIupo-
BaHHBIM CAMOCTOSITENILHO;

3¢ (HEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Yy4eOHbIe el cTBUS
O01menmne:
COTIOCTABJIATH CBOU CYXJACHHUS C CY)KICHHUSIMH JIPYTHX YUaCTHUKOB AMANIOTa, OOHAPYKUBATH pa3indne U
CXOJCTBO ITO3UIIHIL;



yOJINYHO MPEICTABIATH PE3YJIbTATHl BHITOJHEHHOTO ONBbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpPATh (opMaT BHICTYIUICHHS ¢ Y4€TOM 3ajad NpPE3eHTAllMd U 0COOEHHOCTEH
ayJIMTOPUU M B COOTBETCTBUU C HUM COCTABJISATh YCTHBIC M MUCHMEHHBIC TEKCThI C MCIOJIb30BAHUEM WILTIO-
CTPaTUBHBIX MaTEPUAIIOB.

CoBMecTHasl 1eSITeJIbHOCTD (COTPYTHHYECTBO):

IOHUMATb 1 HUCIIOJIB30BaTh MMPCUMYIICCTBA KOMaHI[HOfI n HH[[HBPII[yaHBHOI;'I pa6OTBI IIpH pCIICHNU KOH-
KPETHOH MPOOJIEMBbI, B TOM YHCIIC TIPH CO3MaHUU HH()OPMAITUOHHOTO MPOIAYKTA;

NPUHUMATh 11€7b COBMECTHON HH(OPMAIIMOHHON JeITEIbHOCTH 10 cO0opy, 00paboTke, nepenaye, Gpop-
MaJIM3alii UHPOPMAIIUH, KOJUIEKTUBHO CTPOUTH JCHCTBHS MO €€ JOCTIKCHHIO: PACIpeAeIsTh POJIH, T0TOBa-
pUBATKCS, 00CYXKIATh MPOLIECC B PE3YJITAT COBMECTHOM pabOTHI;

BBIMOJIHSATH CBOIO YacTh pabOThl ¢ MH(OpMaluei win HHOPMAIMOHHBIM POIYKTOM, JOCTUTas Kadye-
CTBEHHOT'O pe3ysibTaTa [0 CBOEMY HAMPABICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C IPYTUMH WICHAMHU KOMaH-
JIBL;

OLICHMBATh KaueCTBO CBOErO BKJIa/ja B OOIIMK MH(OPMALMOHHBIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSI-
TENLHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHS;

CPaBHMBATh PE3YJIbTAThI C UCXOHOM 3aaueii U BKJIA KaXI0r0 YIeHA KOMaH/Ibl B IOCTH)KECHHE PE3yib-
TaTOB, Pa3/esATh chepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K MPEIOCTABICHHUIO OTYETA TEpe]] TPyYII-
TIOH.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranmszaums:

BBISIBIISITH B )KU3HEHHBIX U YYEOHBIX CUTYAIHIX TPOOIEMBI, TPEOYIOIINE PELICHNUS;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJXOJaX K MPUHATUIO pPelIeHUH (MHIMBUIYaIbHOE MPUHITHE pelie-
HUH, IPUHATHE PELICHUH B TpYIIE);

CaMOCTOSITENIHO COCTABJISATh aJITOPUTM PELIeHMs 3a7audl (MM €ro 4acTh), BBIOMpATh COCO0 perIeHus
yueOHOM 33/1auu ¢ yUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh Ipe/ia-
raeMbl€ BapUaHThl PEIICHUN;

COCTABJIATH IUIaH JEUCTBHUH (IJIaH peai3alliid HaMEYEHHOTO AJrOpUTMa peIleHHs), KOPPEKTUPOBATh
MIPEUIOKEHHBIN aJITOPUTM € YYETOM MOJIYYEHHUS HOBBIX 3HAaHUN 00 M3y4aeMOoM OOBEKTE;

JieNiaTh BBIOOP B YCIOBUSIX MPOTUBOPEUNBOI HHPOPMALIMK U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CamokoHTpoJIb (peduiexcus):

BJIaJIETh CIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMU U pedIIeKCHu;

JlaBaTh OLEHKY CUTYallMH U MIPEeAJIaraTh IlaH €€ U3MEHEHUS;

YUUTBHIBaTh KOHTEKCT U MPEABHUAETh TPYJHOCTH, KOTOPhIE MOT'YT BO3HHKHYThH NPHU PEIICHUU y4eOHOM
3aJlauM, aAanTUPOBATh PEIIeHNE K MEHSIIOUUMCS 00CTOATENbCTBAM;

OOBSICHATH MPUYUHBI JOCTHXKEHHSI (HEAOCTHXKEHHS) Pe3yIbTaTOB HH(POPMALIMOHHOM 1A TEIbHOCTH, J1a-
BaTh OLIEHKY IPUOOPETEHHOMY OMIBITY, YMETh HaXOAUTh MO3UTHBHOE B MIPOU3OIIEANICH CUTYaINH;

BHOCUTbH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBIIUXCS CUTYAILIM,
YCTaHOBJIEHHBIX OHIMOOK, BO3SHUKIINX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YNIbTATA LEIH U YCIOBUIM.

IMOLMOHATbHbBIN HHTE/JICKT:

CTaBUTH ce0sl Ha MECTO JIPYroro 4eJIoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYroro.

IIpunsiTue ceds u Apyrux:

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJMPOBATh BCE BOKPYT AK€ B YCIOBHUAX OTKPBITOIO JIOCTYIA K JIFO-
ObIM 00BEMaM HHGpOPMALIHH.

INPEAMETHBIE PE3YJIBTATbBI

K koHI1y 00y4enus B 7 kjacce y o0ydaronierocst Oyayt copMUpOBaHbI CIEAYIONTNE YMEHUS:



MOSICHATH Ha MpUMeEpax CMBICH MOHATUH «HH(OpMAIHsy, «MH(POPMALMOHHBIN Mpoleccy, «obpadoTka
uHpOpMaLUNY, «XpaHeHHE HHPOpMALIUNY, «TIepeada HHpopMaum»;

KOAMPOBATh U JEKOJUPOBATh COOOLIEHHS O 3aJaHHBIM MpaBHJIaM, JEMOHCTPUPOBATh NOHUMAaHHE OC-
HOBHBIX IIPUHIUIIOB KOJUPOBaHUS HHPOPMALIUHU pa3IMYHON IPUPOAbI (TEKCTOBOM, TpapuuecKoi, ayano);

CpaBHUBATh JUIMHBI COOOIIECHHH, 3alTMCAHHBIX B PAa3UYHBIX al(aBUTaX, ONEPUPOBATh CAUHULIAMH H3-
MepeHus: HH)OPMaITMOHHOTO 00BbEMa M CKOPOCTH TIepeayy JaHHbIX;

OLIEHUBATh U CPAaBHUBATh Pa3Mepbl TEKCTOBBIX, IpaMueCKUX, 3BYKOBBIX (DailioB U BUe0(]aiinoB;

IIPUBOAUTH MPUMEPBI COBPEMEHHBIX YCTPOICTB XpaHEHUs M NepeAayd MHPOpMaluM, CPaBHUBATH UX
KOJINYECTBEHHBIE XapaKTEPUCTHKHY;

BBIJICJIATH OCHOBHBIE ATAIbl B UICTOPUU U TIOHUMATh TEHJCHIIMU PAa3BUTUS KOMIBIOTEPOB U MPOTPAMM-
HOTr'0 00ecIeYeHHs;

[0JIy4aTh U HUCIOJb30BaTh MH(OPMAIMIO O XapaKTEPUCTHKAX MEPCOHAIBHOIO KOMIIbIOTEpPA M €ro Oc-
HOBHBIX JJIEMEHTax (IpoIeccop, ONepaTHBHAs NaMsATh, JOJTOBPEMEHHAs IaMsATh, YCTPOWCTBAa BBOJA-
BBIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEPA C 33/1a4aMH, PEIIaeMbIMU C €r0 IOMOIIBIO;

OPHEHTUPOBATHCS B MEPapXHUECKON CTPYKType (ailyioBoil cucTemsbl (3amuchiBaTh MOJIHOE UM (aiiina
(xatanora), nmyTh K (aiiny (KaTajory) 1o UMeIeMycs ONHCaHuI0 (PaioBON CTPYKTYpbl HEKOTOPOTO HH-
(hOopMaIMOHHOTO HOCHTEJIS ),

pabotats ¢ (ailloBOl CHCTEMOI MEpCOHATBHOTO KOMITBIOTEPA C MCIOJIB30BAHUEM TIpadUuecKoro MH-
tepdelica, a UMEHHO: cOo3JaBaTh, KOMMPOBATh, IE€PEMEIIATh, EPEUMEHOBBIBATh, YAAISATh U apXUBHUPOBATH
(ailnbl 1 KaTaJoru, UCIOIb30BaTh AHTUBUPYCHYIO IIPOTPAMMY;;

MPEJCTABIATh PE3YIbTATHI CBOCH NEATEIFHOCTH B BUAE CTPYKTYPUPOBAHHBIX MIUTIOCTPUPOBAHHBIX J0-
KYMEHTOB, MYJIbTUMEAUNHBIX TPE3CHTALIAN;

uckaTh HH(popmaruio B UHTepHeTe (B TOM YHCIe, 10 KIYEBbIM CJIOBaM, [0 U300paKeHHUI0), KpUTHYE-
CKM OTHOCHUTbCS K HaiiieHHOW MH(OpMAaIMU, OCO3HABasl OMACHOCTb Ul JIMYHOCTH U OOIIECTBa paclpocTpa-
HEHHsI BPEIOHOCHOH HH(OpMAIIHH, B TOM YHCIIE SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKALINA;

cobnoaTh TpeOoBaHMs 0€30MacCHON IKCIUTyaTallud TEXHUYECKUX CPEeICTB MH(POPMALMOHHBIX U KOM-
MYHUKAIIMOHHBIX TEXHOJIOTHIA, COOIOIATh CETEBOM ITUKET, 0a30BbIe HOPMBI HH(OPMAIIMOHHON ATUKH H TIpa-
Ba Ipu paboTe C MPUIOKEHUSIMHU Ha JOOBIX ycTpoiicTBax U B MIHTepHeTe, BbIOMpaTh O0€30MacHbIe CTpaTeruu
MOBEJICHUS B CETH;

IPUMEHSATh METO/Ibl NPOPHUIAKTUKH HETATUBHOTO BIHMSIHUSA CPEICTB MH(POPMALMOHHBIX M KOMMYHUKa-
IIMOHHBIX TEXHOJIOTUH Ha 37I0POBHE TIOIH30BATEIIS.

K koniy o6yuenus B 8 kjacce y o0yyarorierocst Oynyt copMHUpPOBaHbI CIETYIOIUE YMEHUS:

MOSICHATH HA MPUMEpaXxX pazinyus MEXIy MO3UIIMOHHBIMU U HEMO3ULIMOHHBIMU CUCTEMaMU CUMCIICHHUS;

3alMChIBaTh U CpaBHUBATH Lieibie yncia oT 0 10 1024 B pa3nu4HBIX MO3UIMOHHBIX CUCTEMAX CUHUCIIE-
HUs (C OCHOBaHUSMH 2, 8, 16), BBINONHITH apupMETHUECKHUE OTIepallii HaJl HUMU;

PacCKpbIBaTh CMBICII MIOHATHI «BBICKA3bIBAHUEY, «JIOTHYECKAs ONEPAIUsi», «JIOTHYECKOE BhIPAKEHUEY;

3alUChIBaTh JIOTUYECKHE BBIPAKEHUSI C UCIOIb30BAHMEM IU3BIOHKIIWHM, KOHBIOHKIIMM U OTPULAHUSA,
ONpEIENATh UCTUHHOCTD JIOTUYECKUX BBIPAKEHUMN, €CIIM U3BECTHBI 3HAYEHHS] UICTUHHOCTH BXOJAIIMX B HETO
MEPEMEHHBIX, CTPOUTH TaOIUIIBI HCTUHHOCTHU JUISI IOTUYECKUX BBIPAXKECHHUI;

PacKpbIBaTh CMBICI MOHATHN «HMCHOJHUTEIbY, «AJITOPUTM», «IIPOrpaMma, MOHUMAas Pa3HUILy MEXKIY
yIoTpebIeHHEM 3TUX TEPMUHOB B OOBIIGHHOW pedH U B MH(POpMaTHKE;

OIMCHIBATH AJITOPUTM PEIICHUS 3a/1a41 PA3IMYHBIMUA CIIOCOOAMH, B TOM YHCJIE B BUAE OJIOK-CXEMBI;

COCTAaBJISITh, BBIIIOJIHATH BPYYHYIO U Ha KOMITBIOTEPE HECIOMXKHBIE aJITOPUTMBI C UCIIOIb30BAHNEM BETB-
JICHUW W IIUKIIOB JUTsI YITPaBJICHUS UCIIOJIHUTEIIIMH, TaKUMHU Kak Pobot, Uepenamka, YepTéxHUK;

WCI0JIb30BaTh KOHCTAHTHI U MEPEMEHHbBIEC PA3JIMYHBIX TUIOB (YHCIOBBIX, JIOTHUYECKUX, CAMBOJIBHBIX), a
TaKXe COJEPIKAIME UX BBIPAXKEHUS, UCIIOIB30BATh ONEPATOP MPHUCBAaUBAHNS,



MCIOJIB30BATh MPH pa3paboTKe MPOrpamMM JOrMYECKHe 3HAYCHHUS, ONIEPALlUH U BBIPAKEHUS C HUMH;

aHAJIM3UPOBATh IPEUIOKEHHBIE AJITOPUTMBI, B TOM YMCJIE ONPEAEIATh, KaKue Pe3yJbTaThl BOZMOMKHBI
IIPU 33JJaHHOM MHO’KECTBE MCXO/HBIX 3HAUCHHUIA;

co3/laBaTh M OTJIAKUBaTh IPOTrPaMMbl Ha OJHOM M3 SI3bIKOB nporpammuposanus (Python, C++, Ilac-
Kaib, Java, C#, LlIkonpHBIH ANTOPUTMUYECKUN SI3BIK), peanu3ylomye HEeCIOXKHBIE aJrOpUTMBI 00pabOTKH
YHCJIOBBIX JJAHHBIX C MCIOJIb30BAHUEM LIMKJIOB U BETBJICHUM, B TOM YMCIIE PEAIU3YIOLIUE IIPOBEPKY JETUMO-
CTH OJIHOTO LIEJIOTO YMcja Ha JIpyroe, MpOoBEpKY HATypaJbHOIO YHCia Ha IPOCTOTY, BbIAEIECHUSA LU(p U3
HaTypaJbHOI'O YUCIIA.

K koniy o0yuenus B 9 kjacce y odyyaromierocst 0ynyt copMHUpOBaHbI CIEAYIOIINE YMCHHS:

pa30uBaTh 3a/1a4M Ha TMOJ[33/1a49H, COCTABJIATH, BHIMIOIHITh BPYYHYIO M HA KOMITBIOTEPE HECIIOKHBIE all-
TOPUTMBI C MCIIOJb30BAaHUEM BETBJICHUH, IIMKJIOB M BCIIOMOTATEIbHBIX aJTOPUTMOB JJIsl YIIPABJICHUS HCIIOJI-
HUTESAMHU, TaKUMH Kak PoOot, Uepenamika, YepTéKHUK;

COCTaBJISITh U OTJIAKUBATH MPOrPAMMBI, PEATU3YIOIINE TUIIOBBIE AJITOPUTMBI 0OPaOOTKH YUCIIOBBIX I10-
CJIEIOBATEILHOCTEH MJIM OJTHOMEPHBIX YHCIOBBIX MAaCCHUBOB (IMIOMCK MAaKCUMyMOB, MUHUMYMOB, CYMMbI WJIA
KOJIMYECTBA JIEMEHTOB C 33JJaHHBIMU CBOWCTBAMH) Ha OJTHOM U3 sI3bIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlIkonbHBIH AITOpUTMUYECKUN SI3BIK);

PacKpbIBaTh CMBICH TMOHSTHH «MOJEIbY, «MOJICIUPOBAHUEY, OMPEAETATh BHABI MOJENCH, OICHUBATH
aJICKBAaTHOCTb MOJIEJIM MOJIEITUPYEMOMY OOBEKTY H IIEJISIM MOJICTUPOBAHMS;

UCIOJIb30BaTh Ipadbl U JEpeBbs A MOACIHUPOBAHUS CHCTEM CETEBOM M HMEpPapXHUECKON CTPYKTYpHI,
HAXOJUTh KpaTyaliuii myTh B Tpade;

BBEIOHMpATH CIIOCO0 MIPEICTABICHUS JaHHBIX B COOTBETCTBHUHU C TIOCTABJICHHOM 3aaueii (TaOIHIIbl, CXEMBI,
rpaduKy, TuarpamMmbl) C UCIIOJIb30BAaHUEM COOTBETCTBYIOIINUX IMPOrPAaMMHBIX CPEACTB 00paOOTKH TaHHBIX;

MCIOJIb30BaTh JIEKTPOHHBIE TAOMUIILI A1 00paOOTKH, aHAIM3a U BU3YAIU3allMd YHCIOBBIX JaHHBIX, B
TOM YHCIIE C BbIJICJICHHEM JUana3oHa TaOJUIbl U YIIOPsI0YMBaHHEM (COPTUPOBKOI) €T0 SJIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B SJIEKTPOHHBIX TaOIUIIAX (POPMYIIBI IJisi PAacUETOB C UCIOJIB30BAHUEM BCTPO-
€HHBIX apuPMeTHIeCKUX PYHKIUN (CyMMHUPOBAHHE U MOJICYET 3HAYCHUN, OTBEHAIOIINX 3aJaHHOMY YCJIOBHIO,
cpenHee apudmeTnyeckoe, MOMCK MAaKCUMAIBHOTO MU MUHHUMAJIBHOTO 3HAU€HUs1), aOCONIOTHON, OTHOCUTEN b-
HOW, CMEIIAHHOM aJjpecalny;

HCIIOJIH30BaTh JIEKTPOHHBIE TAOIUIIBI ISl YUCIIEHHOTO MOJISITMPOBAHMS B MPOCTHIX 33/1a4ax U3 pa3HbIX
MPEAMETHBIX 00J1acTel;

HCIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAI[MOHHBIE CEPBUCHI, 00say-
HbIE XPaHWJIHINA TaHHBIX, OHJIAMH-TIPOrPaMMEbI (TEKCTOBBIC M Ipaduueckue peakTophl, Cpebl pa3paboTKu))
B Y4eOHOM ¥ TTOBCEIHEBHOM JIESITEIILHOCTH;

MPUBOJUTH TMPUMEPHI HUCIIOJIB30BAHKS T€OMH(OPMAIIMOHHBIX CEPBHCOB, CEPBHUCOB TOCYAAPCTBEHHBIX
ycIyT, 00pa3oBaTeIbHBIX cepBUCOB MHTEpHETa B y4eOHOM U MOBCETHEBHON 1EATEIHHOCTH;

WCIOJIb30BaTh Pa3jIMYHbIe CPEACTBA 3AIIUTHI OT BPEJOHOCHOTO MPOTPAMMHOrO OOecreueHus], 3aliu-
aTh MEPCOHATBHYIO HH(GOPMAITUIO OT HECAHKITMOHUPOBAHHOTO JTOCTYIIA U €ro MOCJIEICTBUMA (pa3riiaiieHus,
MTOJAMEHBI, YTPATHI JAHHBIX) C Y4ETOM OCHOBHBIX TEXHOJIOTHUECKUX U COIMATBLHO-TICUXOJIOTUUECKUX aCIIeKTOB
UCIONIb30BaHus ceTu MHTepHeT (ceTeBass aHOHUMHOCTD, ITUGPOBOIL Clie]], ayTEeHTUYHOCTh CYOBEKTOB U pecyp-
COB, OIACHOCTh BPEJOHOCHOT'O KOJ1a);

pacrno3HaBaTh MOMBITKU U MPEAYNPEKIaTh BOBICUECHUE CEOsI U OKPYXAIOUINX B JECTPYKTHUBHBIE U KPHU-
MUHAJIbHBIE ()OPMBI CETEBON aKTUBHOCTH (B TOM YHCIIe KHOSPOY/UTHHT, (PUIITHHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KonuuecTBo yacos
No HaumeHnoBanue pa3aenoB ¥ TeM Mpo- DnexTpoHHbIe (IIUPPOBLIE)
0/ TPaMMBI Kontpons- [Ipaktu-  Gpasoparensabie pecypesl
Bcero  Hble pabo- | weckue
THI paboThI

Paznea 1. llndposasi rpaMOTHOCTH
11 KomnberoTep — yHuBepcaibHOE YCTPOii- ) bubmuoteka [JOK

) CTBO 00Pa0OTKU JAHHBIX https://m.edsoo.ru/7f41646¢
1.2 [IporpaMMebI U TaHHBIC 4 https://m.edsoo.ru/7t41646¢
1.3 KomnbroTepHsie cetn 2 https://m.edsoo.ru/7f41646¢

Wroro no pazneny 8

Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH

Vinpopmats 1 unpopMatomibie npo- 2 https://m.edsoo.ru/7f41646e
[ECChHI

2.2 ‘ [IpencraBienue nHbOpPMAITIN 9 https://m.edsoo.ru/7f41646¢

Hroro no pazneny 11

Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
3.1 TekcToBbIE TOKYMEHTHI 6 1 https://m.edsoo.ru/7f41646e
3.2 KowmmerotepHas rpaduka 5 https://m.edsoo.ru/7f41646e
33 MynbTUMEANITHBIC TPE3CHTAIINHI 4 1 https://m.edsoo.ru/7f41646¢e

Hroro no pazneny 15

[ToBTOpEeHNUE 1

OBIIEE KOJIMYECTBO YACOB IIO ITPO-

I'PAMME 34 3 0



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

8 KVIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3gesioB M TeM Kounrpoan- Ilpakruue- JyiekTpOHHBIE (LM (pPOBLIE)
n/m mporpaMMsl Bcero  Hble paGo- ckme paGo-  00pa3oBaTelbHbIE pecypchl
ThbI ThbI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1  CucreMsl cuuclieHUs 6 1 https://m.edsoo.ru/7f418516
1.2 DnemMeHTHl MaTEeMAaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/7f418516
Uroro no pazaeny 12
Pa3nen 2. AropuT™Mbl 1 IPOrpaMMIpPOBaHUe
71 Wcnonuurenu n anroputmsel. Ai- 10 1 bubmmorexa [IOK
' TOPUTMHYECKHE KOHCTPYKLIUU https://m.edsoo.ru/7f418516
22 SI3BIK IPOTPaMMHUPOBAHUS 9 https://m.edsoo.ru/7f418516
2.3 AHaln3 aJirOpUTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
IToBTOpEeHUE 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[MTPOI'PAMME


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

9 KJIACC

KosmnuecTBo yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM NPO- Kou- Ipakru- JAeKTpOHHbIE (U po-
TPOJIb- Bbl€e) 00pa3oBaTe/ibHbIe
n/n TpPaMMbI Bcero JyecKue
Hble pa- pecypcsl
padoThI
00TBI
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
11 I'moGanbHas cets IHTEpHET U CTpaTeruu 3 bubmmoreka [IOK
’ 0€3011aCHOTO IIOBEAECHUS B HEH https://m.edsoo.ru/7f41a7d0
1.2 PaGora B nH(pOpMAIIMOHHOM IPOCTPAHCTBE 3 bubmorexa LIOK
) pmatl poctp https://m.edsoo.ru/7f41a7d0
Wroro no pazneny 6
Pa3nes 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
2.1 MogenupoBaHue KaKk METOJI O3HAHUS 8 1 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 3. AnroputMbl 1 NIpOrpaMMHpPOBaAHUE
3.1 Pa3paboTka aaropuTMOB U IpOrpamMm 6 1 https://m.edsoo.ru/7f41a7d0
3.2 VYnpasnenue 2 https://m.edsoo.ru/7t41a7d0
Hroro no pazneny 8
Paznen 4. UndopmaumoHHbie TEXHOJIOTHH
4.1 ‘ OJEKTPOHHEIE Ta0HIIBI 10 ‘ https://m.edsoo.ru/7f41a7d0
4.2 Mnhopmaiomipie TexHoNoruHM B COBpe- 1 https://m.edsoo.ru/7f41a7d0
MEHHOM OO0I1eCTBE
Hroro no pazneny 11
[ToBrOpeHue 1
OBILIEE KOJIMYECTBO YACOB IO ITPO- 34 ) 0
I'PAMME



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

INOYPOYHOE IIJTAHUPOBAHUE
7 KVIIACC

Ne Koanvecrso yacos DJIeKTpOoHHbIe Hu(poBbIE 00
Tema ypoka
n/n Bcero K.pa6. Ilpak dara  30BaTe/ibHbIE pecypcehbl
T.paod.
Kommbrotep — yHHUBepcanbHOE BBIYUC-
1 JTUTENILHOE YCTPOMCTBO, paboTaroiee 1 bubnmoreka [JOK
1o mporpamme. TexHuka 0e301MacHOCTH https://m.edsoo.ru/8al1521d2
U TpaBUJIa paboOThl HA KOMIBIOTEpPE
2 Hcropus u coBpeMEeHHbIE TEHIEHIIUN 1 bubmmoreka [IOK
Pa3BUTHUS KOMITBIOTEPOB https://m.edsoo.ru/8al523ee
, | Do cGomereme e[ Busorea 10K
’ https://m.edsoo.ru/8a152826
JTAHHBIX
4 ®daiinbl 1 nanku. OCHOBHBIE OIEpalKU 1 bu6mmoreka [JOK
¢ daiiiaMu U marnKamMu https://m.edsoo.ru/8al52a74
5 ApxuBanus naHseiX. Mcnonb3zoBanue 1 bu6mmoreka [JOK
IPOTpaMM-apXHBaTOPOB https://m.edsoo.ru/8alS2cfe
6 KomMmiibroTepHbie BUpPYChl U aHTUBUPYC- 1 bubmmoreka [IOK
HBIE TIPOTPaMMBbI https://m.edsoo.ru/8al52174
7 Kommbrorepnsie cetu. [Touck nadop- 1 bubnuoreka [JOK
Manuu B cetu HTepHET https://m.edsoo.ru/8al53244
S Corenotisraver. Crpaterum oosomae- |1 BuGmiorera LIOK
' https://m.edsoo.ru/8a153460
HOTO moBeeHus B IHTepHETE
9 Nudopmanus v ganHbie 1 https://m.edsoo.ru/8a161966
10  UudopmannroHHbIE TPOLECCHI 1 https://m.edsoo.ru/8al61e2a
1 Pa3nooOpa3zue S3b1K0B U anpaBUTOB. 1 bubnnorexa [JOK
EctecTBeHHbIE U (pOpMaTIbHBIE SI3BIKU https://m.edsoo.ru/8al61fec
12 JIBonunslii angasut. [IpeoOpasoBanue 1 bubnnorexa [JOK
moboro andaBuTa K ABOUYHOMY https://m.edsoo.ru/8a162186
13 [IpencraBnenue qaHHBIX B KOMIIBIOTE- 1 bubmuorexa [JOK
pe KaK TeKCTOB B IBONYHOM aJihaBUTE https://m.edsoo.ru/8a162316
14 Enunuter usmepenus nadopmanuu u 1 bubmuorexa [JOK
CKOPOCTH IepeJlau JaHHBIX https://m.edsoo.ru/8a16249¢
15 Koauposanue tekctoB. PaBHOMEpHBIE | bubmuorexa [IOK
1 HEpaBHOMEPHBIE KOJIbI https://m.edsoo.ru/8al1625f0
16 JexomupoBanue coodmennii. Uudop- 1
MAalMOHHEIN 00BEM TEKCTA
17 [udposoe npencrabieHne Henpe- 1 bubnuotexa [JOK
PBIBHBIX TAHHBIX https://m.edsoo.ru/8a162848
I8 aionmoro odhéva rpaguecc 1 Bubmorera LIOK
https://m.edsoo.ru/8al629ec
JAHHBIX JUJISI pACTPOBOTO H300pakeHUs
19 Koaupoanue 3Byka 1 https://m.edsoo.ru/8al162b72
20 Goranorene ‘Mpescrameme e 11 ubmiorera LIOK
" https://m.edsoo.ru/8a162d02
dhopmaru'»
21 TekcToBbIE JOKYMEHTHI, UX BBOJ U 1 bubmuoreka [JOK



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02

peIaKTUPOBAHUE B TEKCTOBOM MPO-
1eccope

https://m.edsoo.ru/8al62e7e

2 dopmaTupoBaHUE TEKCTOBBIX JOKY- 1 bubmumorexa [IOK
MEHTOB https://m.edsoo.ru/8al 62fe6
23 [TapameTpsl cTpanuiisl. CIUCKU U 1 bubmuorexka [JOK
TaOIUIIBI https://m.edsoo.ru/8a1632d4
24 BcTraBka HeTEKCTOBBIX 0OBEKTOB B TCK- 1 bu6mmoreka [JOK
CTOBBIE JIOKYMEHTBI https://m.edsoo.ru/8a1632d4
25 NuTemiekTyanbHble BO3MOKHOCTH CO- 1
BPEMEHHBIX cUCTEM 00pabOTKU TEKCTOB
26 O0001IeHrEe ¥ cucTeMaTU3alus 3HAHUI 1 bu6mmoreka [JOK
1o Teme «TeKCTOBBIE TOKYMEHTBI» https://m.edsoo.ru/8al1635¢c2
27 I'padmueckuii penakrop. PactpoBsie 1 bubmmoreka [IOK
PUCYHKH https://m.edsoo.ru/8a163874
28 Onepanuu penakTupoBaHus rpaduye- 1 bubnnoreka [JOK
CKHX OOBEKTOB https://m.edsoo.ru/8a1639d2
bubmuoreka [JOK
29 Bexropnas rpaduia ! https://m.edsoo.ru/8a163b30
O0o001IeHre ¥ cCHCTeMaTU3alns 3Ha-
30 Huii 1o Teme «KommbrorepHas rpadu- 1 bubnunoreka [JOK
kay». [IpoBepounas padora / Beepoc- https://m.edsoo.ru/8al6404e
cuiickas mpoBepoyHas pabora
51 creatmsaui sanwi Bospocort. 1 Bufmorexa I1OK
https://m.edsoo.ru/8al164828
CKasl mpoBepoyHas pabora
) IToaroroBka MynbTUMEIUNHBIX IIpe- 1 bub6nuorexa [IOK
3eHTaIUi https://m.edsoo.ru/8al642c4
33 JloOaBnieHue Ha ciaii aymoBU3yaib- 1 bubnuotexa [JOK
HBIX JIaHHBIX, aHUMAIIMHU U TUTIEPCCHUIOK https://m.edsoo.ru/8a164472
34 o reve Mymtiventimse mpe- 1 bubmoresa LIOK
https://m.edsoo.ru/8al164652
3CHTAIlUN
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME



https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

Ne Kouiectso Hacos Hara DyekTpoHHBIE MU(POBLIE 00pa
Tema ypoka usyue
n/n Bcero Kontp.p Ipakr. ye.  DBATGIBHBIE pecypebl
a0. Pa6. —_
1 Heno3uuronHble 1 NO3ULHMOHHBIE 1 bubnmoreka [JOK
CUCTEMBbI CUMCIICHUS https://m.edsoo.ru/8a1649¢0
2 PazBepnyras ¢popma 3anucu yucia 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al64ba2
BOMYHAS CUCTEMA CUMCIICHUS.
3 ipl/l(bMeTI/I‘ICCKI/Ie ornepanuu B 1 Bubmmorexa LIOK
N https://m.edsoo.ru/8a164d96
JBOMYHOU CHCTEME CUUCIICHHS
4 BocsMepuuHas cucrema cuuciie- | bubnmoreka [JOK
HUS https://m.edsoo.ru/8a165296
5 [IlectHaguarepuyHas cucreMa 1 bu6mmoreka [JOK
CUMCIICHHS https://m.edsoo.ru/8a16549¢
00O0IIIeHNE U CUCTeMaTU3aIs
6 g{aHI/IHI; 1o Teme «CucTeMbl qunc— 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al6564c¢
JICHHS
7 Jlormaeckue BbICKa3bIBAHUS 1 https://m.edsoo.ru/8al657fa
2 Jlornueckue onepamuu «u», | bubmuorexa [JOK
CUITAY, «HEY https://m.edsoo.ru/8al65b56
9 Ornpenenenyne HCTUHHOCTHU CO- | bubmuorexa [JOK
CTaBHOT'O BBICKA3bIBAHUS https://m.edsoo.ru/8al65¢cf0
10 | Tabauisl UCTUHHOCTH 1
11 Jlornueckue 31eMEHTHI 1 https://m.edsoo.ru/8al65¢94
KonTponbsHas pabora no Tem
12 «;J'IGII\)/IZHTBI M:TfhjaTHq(;CIfofz 1 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al78c38
JIOTHKH
13 [Tonsatne anroputma. Mcnosnnu- | bubnnoreka [JOK
TEJH aJITOPUTMOB https://m.edsoo.ru/8al7949¢
14 CgoiicTBa anroputma. CriocoObl | bubnmoreka [JOK
3alycH alropuTMa https://m.edsoo.ru/8a179606
AnroputMuueckas KOHCTPYK-
15 LU «cleaoBaHuey. JImHeiHbIi 1
IITOPUTM
ANTOpUTMUYECKAs] KOHCTPYK-
16 111 «BETBJICHUEY: TIOJIHAS U He- 1
noJiHast GopMel
17 AJIropuTMHUYECKask KOHCTPYK- | bubmuotexa [JOK
[IUST «TTOBTOPEHUEY https://m.edsoo.ru/8al17998a
dopmanbHOE UCIIOJTHEHHE AJI- bubmuoreka [JOK
18 1
ropurMa https://m.edsoo.ru/8al79aac
19 Pa3paboTka HECIOKHBIX alTro- 1 bubmuoreka [JOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac

PUTMOB C UCIIOJIB30BAaHUEM
LUKJIOB JJIsl yIpaBjieHus Gpop-
MaJIbHBIMU UCIIOJIHUTEIISIMU

https://m.edsoo.ru/8al79%¢lc

20

21

Pa3paboTka HECIOXKHBIX aJTOPUT-
MOB C UCIOJIb30BAaHUEM LIUKJIOB U
BETBJICHUI 17151 yrpaBiieHus Gop-
MaJIbHBIMU UCIIOJIHUTEIISIMU

BrinosiHeHue anropuTMoB

bu6nmoreka [IOK
https://m.edsoo.ru/8al179¢lc

bu6nuoreka [IOK
https://m.edsoo.ru/8al7a06a

22

23

O0001IeHrEe U cUCTEMaTU3 AU
3HAaHUH 110 Teme «VICIIoTHUTEeNN 1
ANTOPUTMBL. AJITOPUTMUYECCKHE
KOHCTPYKITU

SA3pik porpammupoBanust. Cu-

cTeMa IIporpaMMuUupOBaHuA

bu6nmoreka [IOK
https://m.edsoo.ru/8al7al8¢

24

25

26

[lepemennsie. Oneparop npu-
CBauBaHUsA
IIporpammupoBaHue TUHEHHBIX
aJITOPUTMOB

Pa3paboTka mporpamm, coaep-
JKaIllUX OIepaTop BETBIICHUS

27
28

Jlnanorosas oTiIajKa Mporpamm

ukn ¢ ycnosuem

29

[Mukn ¢ nepeMeHHON

https://m.edsoo.ru/8al 7ac4a

30

O6paboTka CHMBOJIBHBIX JIaH-
HBIX

https://m.edsoo.ru/8al7ad6¢c

31

O0600611eHre U cucTeMaTH3alus
3HAHUM MO TeMe «SI3bIK Tpo-
rpamMmmupoBanus» [IpoBepounas
pabora / Bcepoccuiickast mpoBe-
pouHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/8al 7ae8e

32

PesepBHelit ypok. O6001IeHNE 1
CUCTEMaTH3alUs 3HAHUMN U yMe-
HUM 110 Kypcy UHQOpMaTHKH §
kJacca / Beepoccuiickas mpose-
pouHas pabora

bubnmoreka [JOK
https://m.edsoo.ru/8al7b456

33

AHanu3 anroputmoB. Omnpenerne-
HUE BO3MOKHBIX Pe3yJIbTaTOB
paloThI aJropuT™Ma MpHu 3aaH-
HOM MHOECTBE BXOJHBIX JaH-
HBIX

bubnmnoreka [JOK
https://m.edsoo.ru/8al 7afa6

34

AHanu3 anroputmoB. Onpene-
JICHUE BO3MOXKHBIX BXOJHBIX
JTAHHBIX, IPUBOAIINX K JaH-
HOMY Pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe Hdpo-

Ne
11;11 Tema ypoka B Koutp. IIpak lara  Bble 00pa3oBaTe/ibHbIe
€eT% pag.  Pas. pecypebl

1 I'mob6anwsHas cetb UnTepuer. [P-anpeca 1 bubnmoreka [JOK

y3710B. bonbime nanHbIe https://m.edsoo.ru/8al7b578

2 NudopmanmonHas 6e301macHOCTh 1 https://m.edsoo.ru/8al7b690
VYuer nousTHs 00 HHPOPMALMOHHOH Oe3-

3 ONACHOCTH MPHU CO3JaHUN KOMIIJIEKCHBIX UH- 1 bubmuorexka [JOK
(dbopMaImOHHBIX 00BEKTOB B BUC BEO- https://m.edsoo.ru/8al7b7bc
CTpaHHMII

4 Buapl nestenbHOCTH B ceTh VIHTEpHET 1 bubimorexa [IOK

LA p https://m.edsoo.ru/8al 7b8e8
OO6mnaunble TexHOJIOTUU. Mcnonp3oBanue bubmuoreka [JOK

5 . 1
OHJIaH-0duca 1y pa3padOTKH JOKYMEHTOB https://m.edsoo.ru/8al7bale
O0o001IeHre U CHCTeMAaTH3alNs 3HAHUN T10

6 temaM «[ mobanpHas cetb UHTEpHET U cTpa- 1 bubnuoreka [JOK
Terun 0€30IacHOr0 MOBEACHUS B Hely, «Pa- https://m.edsoo.ru/8al 7bb36
00Ta B HH(GOPMAIIMOHHOM IPOCTPAHCTBE

7 Mopenu u MmoaenmupoBanue. Kinaccuduka- 1 bubnunoreka [JOK

U MOJIENIEH https://m.edsoo.ru/8al 7be06

8 TabmuuHbIE MOIETH 1 https://m.edsoo.ru/8al7c04a

9 Pa3zpaboTka ogHOTAOMMYHON Oa3bl JAaHHBIX. 1
CocraBnieHue 3anpocoB K 0aze TaHHBIX
I'pad. BecoBas marpuna rpada. [Inuna my-

1o T MeXIY BepIIMHAMHI rpada. Beraucnenue 1
KOJIMYECTBA IMTYTEil B HAMPABICHHOM alllK-

JTUYECKOM Tpade

1 Hepero. [lTepebop BapuaHTOB ¢ TOMOIIIBIO 1
nepeBa

12 MaremaTHueckoe MOJEINPOBaHHE 1 https://m.edsoo.ru/8al7¢392

13 DTanbl KOMIBIOTEPHOTO MOIETUPOBAHUS 1 https://m.edsoo.ru/8al7c4aa
O06001IeHre U cucTeMaTH3allvs 3HaHUH.

14  KoutponbHas pabota no teme «Mojaenupo- 1 1 https://m.edsoo.ru/8al7¢9c8
BaHUE KaK METOJI TO3HAHUS»

Pazbuenue 3a1aun Ha moa3agaun. Cocras-
JIEHWE AJITOPUTMOB U MPOTPaMM C UCTIOJb- bu6mmorekxa [IOK

15 . 1
30BaHHEM BETBJICHU, IIUKJIOB U BCIIOMOTa- https://m.edsoo.ru/8al7cb12
TEBHBIX AJITOPHUTMOB

16 OnHOMEpHBIE MACCHBBI 1 https://m.edsoo.ru/8al7cc3e

17  Tunosble alroOpuTMbl 00paOOTKH MacCCHBOB 1 https://m.edsoo.ru/8al7cd60

18 CopTtupoBka MaccuBa 1

19 O6paboTKa MOTOKA JaHHBIX 1 https://m.edsoo.ru/8al7d01c¢
O0o001IeHNe U CHCTeMAaTH3allns 3HAHUH.

20  KontpombsHas pabota o teme «Pa3paboTka 1 1 ttps://m.edsoo.ru/8al7dl1ca

QJITOPUTMOB U ITPOTPAMM»



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca

21 VYnpasnenue. Curnan. OOpaTHas CBS3b 1 https://m.edsoo.ru/8al7d4d6
22 PoGotu3npoBaHHBIE CUCTEMBI 1 https://m.edsoo.ru/8a17d602
23 BH?KTP OHHBIC Ta6HHHH' Trmer naHHEX B 1 https://m.edsoo.ru/8al7d710
sTYEHKax SJIEKTPOHHOU TaOJIUIIBI
24 PenaxktupoBanue u opmarupoBanue Taod- 1 bubmmorexa [IOK
JIUII https://m.edsoo.ru/8al7d832
yy | e e o | B orea 10K
ApH(METHICCKOTO https://m.edsoo.ru/8al17d990
26 CoptupoBka 1 GuiIbTpanus JaHHBIX B BbIJE- 1 bubnmoreka [JOK
JICHHOM JIHara3oHe https://m.edsoo.ru/8al7db70
27 [TocTpoenue quarpamMm u rpadHuKoOB B JICK- 1 bubmuoreka [JOK
TPOHHBIX TaOIHIAX https://m.edsoo.ru/8al7e08e
73 OtHocHTeNbHAs, a0CONMIOTHAS M CMEIIIaHHAS 1 bubmuoreka [JOK
azipecarus https://m.edsoo.ru/8al7e2b4
9 Y CIIOBHBIE BBIYMCICHUS B 3JICKTPOHHBIX 1 bubmuoreka [JOK
TabIMIax https://m.edsoo.ru/8al7e6ba
30 O6paboTka 6onbpIIIX HAOOPOB JAHHBIX 1 https://m.edsoo.ru/8al7e87¢
31 YucieHHOE MOACIIUPOBAHUE B DJIEKTPOH- 1 bubmmoreka [IOK
HBIX TaOJIHULax https://m.edsoo.ru/8al 7eaca
37 O000111eHIE U CUCTEMATH3aU 3HAHUI 1 bu6mmoreka [JOK
o TeMe «DJIEKTPOHHBIE TaOIUIIBI» https://m.edsoo.ru/8al7ec3c
33 Ponb nndopmaImoHHBIX TEXHOJIOTUHN B pa3- 1 bu6mmoreka [IOK
BUTUHU YKOHOMUKH MUPA, CTPaHbl, pETHOHA https://m.edsoo.ru/8al 7ed54
34 O0600menue u cuctematusanus. MitoroBoe 1 bubmuoreka [JOK
MOBTOPEHUE https://m.edsoo.ru/8al 7eeb¢
OBIIEE KOJIMYECTBO YACOB I1O ITPO- 34

I'PAMME



https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
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MMPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30-
BATEJbHOM ITPOT'PAMMBI

7 KJIACC

Kox npoBeps-
€MOro pe3yJib-
Tara

IIpoBepsiemble mpeAMeTHBIE Pe3yJbTAThHI 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbLHOM NPo-
rpaMMbl OCHOBHOT'0 00111ero 00pa30BaHus

ITo Teme «lludpoBas TpaMOTHOCTHY

1.1

1.2

1.3

1.4

1.5

1.6

1.7

[TosicHsATH Ha MpUMepax CMBICT HMOHATHH «MHGOPMAIHs», «MH(GOPMAIIMOHHBINA MTPOILIECC),
«00paboTka nHpOpMaAUN Y, «XpaHEHHE HHPOPMALIUNY, «TIepeada HHPOpMaITUN»

[IpuBOIUTE MPUMEPHI COBPEMEHHBIX YCTPONUCTB XpaHEHUs U Mepeaadu nHpopMaluu, cpas-
HUBATh UX KOJUYECTBEHHBIC XapaKTEPUCTUKHI

[Tomy4ats 1 MCTIOIB30BATH HHPOPMALIUIO O XaPAKTEPUCTUKAX MTEPCOHATLHOTO KOMIIBIOTEpa
U €ro OCHOBHBIX 3JIEMEHTax (IIpoleccop, ONepaTUBHAs MaMATh, J0JIFOBPEMEHHAs MaMsATh,
yCTpOICTBa BBOJ1a-BbIBOJIA)

CoOTHOCHUTH XapaKTEPUCTUKU KOMIIBIOTEPA € 33JJa4aMU, PELIAEMbIMU C €r0 IIOMOIIIbIO

OpueHTHPOBATHCS B HEPAPXUUECKON CTPYKTYpe (HailIoBOM CHCTEMBI (3aIUCHIBATH ITOJHOE
uMs (aiina (katasnora), myTh K ¢aiiny (KaTajory) no MMEIIeMycs ONucaHuio QainoBon
CTPYKTYPBI HEKOTOPOTO HH(POPMAITMOHHOTO HOCUTEIISN)

Paborath ¢ (aitioBoll CHCTEMOI MEPCOHATBLHOTO KOMITBIOTEpA C UCIIONBb30BaHUEM rpadu-
4yecKoro uHrepdeiica: co3naBaTh (KONIUPOBaTh, IEpEeMeELIaTh, IEPEUMEHOBBIBATD, YIAJIATh U
apXUBUPOBATh (halijIbl U KaTAJIOTH, UCIIOJIb30BaTh AHTUBUPYCHYIO IPOrPaMMY)

Uckatp nnpopmanuio B MHTEpHETE (B TOM YMCIIE MO KJIHOYEBBIM CIIOBaM, MO HM300paxe-
HUIO0), KPUTHYECKU OTHOCUTBHCS K HalJeHHOW MH(pOpMaIMM, OCO3HABaTh ONACHOCTH JJIS
JUYHOCTH U OOIIECTBA pacHpOCTpaHEHUs: BPEIOHOCHOM MH(OpManuu, B TOM YHCIE KC-
TPEMUCTCKOI'0 ¥ TEPPOPUCTUYECKOTO XapaKTeEpa

1.8
1.9

1.10

IToHMMaTB CTPYKTYpPY aIpecoB BEO-pecypcoB

Mcnonp30BaTh COBpEeMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIIUN

CobmoiaTe TpeOoBaHuUsl 6€30MaCHOMN dKCIUTyaTallii TEXHUYECKUX CPEACTB MHPOPMAIMOH-
HBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTMH, COOMIO/IaTh CETEBOM 3THUKET, 0Aa30Bble HOPMBI
MH(OPMALIMOHHON 3TUKU U MpaBa Npu padboTe ¢ MPUIOKEHUSIMH Ha JIIOObIX YCTPOICTBaxX U
B MIHTEpHeTe, BHIOMpATh O€30I1aCHbIE CTPATET U TIOBEACHUS B CETH

1.11

2.1

[TpuMeHsATH METOABI MPOPMIAKTUKNA HETaTUBHOTO BIUSHUS CPEICTB MH()OPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH Ha 3/I0pPOBbE MOJIb30BATEINS

ITo reme «Teopernyeckue OCHOBBI HUH(DOPMATUKI»

KoaupoBats 1 A€KOJMPOBATH COOOIIEHUS 10 3a/laHHBIM MpaBHaM, JEMOHCTPHPOBATH T10-
HUMaHUE OCHOBHBIX MPHUHIIMIIOB KOJUPOBaHUS MH(GOPMALMU Pa3IMuyHON MPUPOb! (TEKCTO-
BOI1, rpaduecKoii, ayauo-)

2.2

23

CpaBHUBATH JUIMHBI COOOIIIEHUH, 3alIMCAHHBIX B Pa3IUYHBIX ali(paBUTax, ONEPUPOBATH €U~
HUIIAMH U3MEpeHUsT HHOOPMAITMOHHOTO 00BEMA U CKOPOCTHU TIepeaadn JaHHbIX

OreHuBaTh W CPaBHUBATh pPa3Mepbl TEKCTOBBIX, IpapHuecKHX, 3BYKOBBIX (DailloB U BH-
neoaiinos

ITo Teme «MHpOpMAITMOHHBIE TEXHOIOTHH»

3.1

IIpencraBisaTh pe3yabTaThl CBOEH AEATEIBHOCTU B BHUJE CTPYKTYPHUPOBAHHBIX MILTIOCTPU-
POBaHHBIX TOKYMEHTOB, MyJIbTUMEINNHBIX IPE3CHTALNN

8 KVIACC



Kox npoBeps-
€MOro pe3yJib-

TaTra

IIpoBepsiemble IpeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM MPO-
rpamMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA

1.1

ITo Teme «TeopeTrueckue OCHOBBI HH(POPMATUKID

ITosicaaTs Ha npuMepax pa3jandusa MCKAY NO3UIUOHHBIMU W HCIO3UIMOHHBIMHU CUCTCMaMU
CUMCIICHUA

1.2

3anuchiBaTh U cpaBHUBATH 1enbie yucia oT 0 1o 1024 B pa3auyHbIX MO3UIIMOHHBIX CHCTE-
Max CUuclieHHs (C OCHOBaHUSAMH 2, 8, 16), BBINONHATH apu(MeTHUECKHE ONepallii HaJ HU-
MU

1.3

1.4

PackpbIBaTh CMBICT MOHATUN «BBICKA3bIBAHUEY, «JIOTHYECKAs ONEPALU», «IOTUYECKOE BhI-
paxXeHue»

3anuchIBaTh JIOTHYECKUE BBHIPAKEHUS C MCIOJIB30BAHUEM JIU3BIOHKIINU, KOHBIOHKIIMU U OT-
pULIaHMS, ONPENesATh UICTUHHOCTD JIOTHUYECKUX BBIPAKCHHM, €CJIM U3BECTHBI 3HAUCHUS HC-
TUHHOCTH BXOJSAIINX B HErO NMEPEMEHHBIX, CTPOUTH TAOJMIIBI HCTUHHOCTH IS JIOTHYECKIX
BBIPAYKECHU I

2.1

ITo Teme «ANTrOpUTMBI U IPOrPAMMHUPOBAHUEY

PackpbiBaTh CMBICT MOHATHI «UCIIOJIHUTENbY, «AJITOPUTM», «IIPOrpaMMa, IOHUMAasi pa3HU-
Iy MEXAY yIOTpeOJIeHHeM dTUX TEPMUHOB B OOBIIEHHOM peun U B HHGOpMaTHKE

2.2

23

OnuceIBaTh AJIrOpUTM PCUHICHHUA 3a1a4i PA3JIMIHbIMUA CHOCO6aMI/I, B TOM 4YHUCJIC B BUAC 010K~
CXCMBI

COCTaBJISITI), BBIIIOJIHATE BPYYHYIO U Ha KOMIIBIOTCPC HCCJIIOKHBIC AJITOPUTMBI C UCIIOJIB30-
BaHHUEM BETBJICHUHN U IUKJIOB JIA YIIPABJICHUS UCIIOJIHUTCIISIMU

24

2.5

Hcnonb30BaTh KOHCTAHTHI M IEPEMEHHBIE PA3IMUHBIX TUIIOB (YHCIOBBIX, JOTHYECKHUX, CHM-
BOJIbHBIX ), @ TAKKE COJIEPIKAIINE UX BBIPAKEHUS, UCIIOIH30BaTh ONEPATOP MPUCBAUBAHUS
Ucnonw3oBath npu pa3paboTKe MporpamMm JOTHUYECKHUE 3HAYEHUSI, OTIEPAIIMH U BHIPAKEHHS C
HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MNPCAJTOXKCHHBIC aJITOPUTMBI, B TOM YHUCIIC ONPCACIATh, KAKUE PE3YJIbTAaThbl
BO3MOJXHBI IIPHU 3aJAHHOM MHOXKCECTBC HCXOJHBIX 3HAYCHHUH

9 KUIIACCA

Konx nposeps-
€MOro pesyJib-

TaTra

2.7

Co3aaBarh M OTJIAXHUBATh NMPOTrPaMMBbl Ha OJHOM U3 SA3bIKOB MHporpammupoBanus (Python,
C++, Ilackans, Java, C#, LlIkonbHblil AropuTMUUecKuil SI3bIK), peaau3yromie HeCI0KHbIe
aJITOPUTMBI 00PaOOTKM YHUCIOBBIX JaHHBIX C MCIIOJIb30BAaHHEM IIUKIOB M BETBJIECHUH, B TOM
YHCIIEe PeaNTn3yIONIie MPOBEPKY JAEITMMOCTH OJHOTO IIEJNOT0 YHcia Ha JPYyroe, MPOBEPKY
HaATYpaJIbHOI'O YMCIIAa HAa IPOCTOTY, BhIACTICHUS IU(P U3 HATYPAIBHOTO YHCia

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM MPO-
IrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

ITo Teme «lludpoBas TpaMOTHOCTHY

1.1

Hcnonb30BaTh COBpEMEHHBIE MHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHUKAI[MOHHBIE CEPBU-
Cbl, 00JIaUHbIe XpaHWIUIIA TAHHBIX, OHJIAIH-IPOrpaMMBbl (TEKCTOBBIE U TpaduUecKre peaak-
TOPBI, Cpe/ibl pa3pabOTKK) B Y4eOHOMN M MOBCETHEBHOMN EATEIbHOCTH

1.2

[TpuBOANTH TIpUMEPHI UCHIOIB30BAHUS T€OMH(OPMAIIIOHHBIX CEPBUCOB, CEPBUCOB TOCyAap-
CTBEHHBIX YCIIyT, 00pa30BaTeIbHbIX cepBUCOB MIHTepHETa B y4eOHOIl U TOBCETHEBHOM Jesi-
TEIbHOCTHU

1.3

Vcnonp30BaTh pazianyHbIE CPEICTBA 3AIIUTHI OT BPEAOHOCHOTO MPOTpaMMHOrO obecrieue-
HHUJ, 3alUIIATh IICPCOHAIIBHYIO I/IH(bOpMaI_[I/IIO OT HCCAHKIIMOHHWPOBAHHOTO AOCTYIIA U €ro




MOCIIEACTBHH (pa3rJiallieH s, TOAMEHBI, YTPAThI TaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJOTHYE-
CKHX W COIHAJILHO-TICUXOJIOTMYECKUX AaCIEKTOB MCIOJIL30BaHUs ceTH MHTepHeT (cereBas
AHOHUMHOCTbB, IIU(PPOBOM CIIe], AyTEHTHYHOCTh CYOBEKTOB M PECYpCOB, OMACHOCTH BPEIO-
HOCHOTO KOJIa)

1.4

2.1

Pacrio3HaBaTh NONBITKY U NPEAYNPEKIATh BOBICUECHUE c€0sl U OKPYXKAIOIUX B IECTPYKTHB-
HbIE M KPUMUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM UYHMCIIe KHOEPOYIUIMHT, (DUIITHHT)

ITo reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»

PaCKpBIBaTB CMBICJT TTOHSTHUM «MOACIb», «MOACIIMPOBAHUC), OIPCACIIATL BHJbL MOI[GJIGfI,
OIICHUBATh aACKBATHOCTb MOJCIN MOJCINPYEMOMY O6’beKTy " OCJIAM MOACIUPOBAHUA

2.2

Hcnonb3oBath rpadbl U AepeBbs sl MOACIUPOBAHUS CHUCTEM CETEBOM U MEpapXHuecKOit
CTPYKTYpPBbI, HAXOUTh KpaTyaiuii myTh B rpade

ITo Teme «ANTOpUTMBI U IPOrPAMMHUPOBAHUEY

3.1

PazouBatn 3ala4uu Ha 1noa3aaqr, COCTABJIATH, BBIIIOJHATL BPYUHYIO U HA KOMIIBIOTEPEC HE-
CJIOKHBIC aJITOPUTMbI C HCIIOJIb30BAHUEM BGTBHGHHﬁ, OUKJIOB WM BCIIOMOI'aTCJIBHBIX aJIro-
PUTMOB UIsl YIIPABJICHUSA UCIIOJIHUTCIAMU

3.2

CocTaBiATh W OTJIAKUBATh MPOrPAMMBI, PEATU3YIOIINE THIOBBIE ANTOPUTMBI 00PaOOTKH
YHUCJIOBBIX MOCIEA0BATEIIbHOCTEH MU OJTHOMEPHBIX YUCIOBBIX MAaCCUBOB (ITOMCK MAaKCUMY-
MOB, MUHIMYMOB, CYMMBI UJI KOJIMYECTBA SJIEMEHTOB C 33JJaHHBIMU CBOMCTBAMH) HA OJJTHOM
U3 s36IKOB mporpammupoBanus (Python, C++, [1ackans, Java, C#, IIIkonbHBINH ANTOPHTMH-
YeCcKUi S3bIK)

ITo Teme «MHGOPMAIIMOHHBIC TEXHOTOTHI)

4.1

Bri6upats cioco0 mpeacTaBieHus JaHHBIX B COOTBETCTBUU C MOCTABIEHHOW 3amaveii (Tab-
JIUIIBI, CXEMBI, TpadUKH, TUarpaMMbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpeaCTB 00OpPaOOTKHU TaHHBIX

4.2

4.3

Hcnonb30Bath 3J€KTPOHHBIE TAaOIUIBI 11 00padOTKH, aHAIU3a U BU3YaIM3aI[MH YHCIOBBIX
JAHHBIX, B TOM YHCJI€ C BBIIEJICHUEM JHana3oHa TaOauIbl U yIopsI0YuBaHUEM (COPTHPOB-
KOIi) €ro 2JIeMEHTOB

CoznaBaTh ¥ MPUMEHSTH B AJIEKTPOHHBIX TaOIuLax GopMyJsbl A pacu€TOB C UCIOJIb30Ba-
HUEM BCTPOCHHBIX apu(pMeTHdecKux (GyHKIMNA (CyMMUpPOBAaHUE U MOJCYET 3HAYCHUM, OTBE-
YalolIMX 33JaHHOMY YCIIOBHUIO, CpellHee apu(MeTHYecKoe, MOUCK MaKCUMaJIbHOTO U MUHHU-
MaJIBHOT'O 3HaY€HHUs1), a0COIIOTHOM, OTHOCUTEJILHON, CMELIAHHOM ajpecanuu

4.4

Vcrnonb30BaTh 3JIEKTPOHHBIE TAOJIUIIBI [T YUCICHHOTO MOAETHPOBAHUS B IPOCTHIX 3a]auax
13 pa3HbIX IPEeIMETHBIX obsacTeit




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

[{udpoBasi rpaMOTHOCTH

1.1

KomnbioTep — yHuBepcallbHOE BBIYHCIUTEIBHOE YCTPOICTBO, padoTarolee mo mnporpamme. Tu-
I KOMITBIOTEPOB: MEPCOHATBHBIE KOMIBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOunbHble ycTpoiicTBa. TexHuka 6e30MacHOCTH U MpaBuiia pabOThl Ha KOMITBIOTEpE

1.2

OCHOBHBIE KOMITIOHEHThI KOMIIbIOTEpa M uX HazHadeHue. lIpoueccop. OneparuBHas U q0Jro-
BpEMEHHAsl MaMsITh. YCTpPOWcTBa BBOJA W BbIBOAA. CEHCOPHBIN BBOJ, JATYUKH MOOWIBHBIX
YCTPOICTB, Cpe/icTBa OMOMETPUUECKOIN ayTeHTHU(DUKAIIUU

1.3

1.4

Hcropus pa3BUTHS KOMITBIOTEPOB M MPOrpaMMHOTO obecneueHus. [IoKoJIeHNsS KOMITBIOTEPOB.
CoBpeMeHHbBIE TEHIEHIMM pa3BUTHA KoMIbloTepoB. CynepkoMmmbrorepsl. IlapamienbHbie BbI-
yucneHus. [lepconanbubiii komneiorep. [Ipoueccop u ero xapakTepuCcTUKU (TaKTOBasi 4acToTa,
paspsaaHocTh). OnepatuBHas namsTh. JonroBpeMeHHas maMaTh. Y CTpOWCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (OMEepaTHBHAs MaMATh KOMIIBIOTEPA, KECTKHUHA JUCK M TBEPHAOTEIb-
HBI HAKOIUTENb, IOCTOSIHHAS MaMATh cMapT(oHa) U CKOPOCTh JOCTYNA Ui Pa3IUYHBIX BHUJIOB
HOCHTEJICH

[TporpamMHuoe oOecrieuenne Kommbtorepa. [IpukmanHoe nporpammuoe obecneuenue. Cucrem-
HOe mporpaMMHoe obecriedenne. Cructemsl mporpaMmMmupoBanus. [IpaBoBas oxpaHa mporpamMm u
naHHbIX. becrutaTtHble W ycloBHO-OecruiaTHbe mporpammbl. CBoOOIHOE TporpaMMHOE obecrtie-
YeHHE

1.5

@aiinel u nanku (katanoru). Tumsl daiinos. CBoiicTBa (aiinoB. XapakTepHble pa3Mepsl (aiinon
pa3IMYHBIX THUMOB (CTpaHWIA TEKCTa, JJIEKTPOHHAs KHUTA, QoTorpadwus, 3ammuch TECHU, BU-
JI€OKJIMII, TOJTHOMETPaKHBIA (PUIIbM)

1.6

1.7

1.8

[Tpuniuns! noctpoenus aiinoBeix cucrteM. IloaHoe ums daiina (manku, kartanora). Iyt k
(haiiny (mamnke, KaTajaory)

®aiinoBeiii MeHekep. PaboTa ¢ ¢aiinamMu u mankamu (KaTajaoraMu): CO3JaHue, KOMHUPOBAHHE,
nepeMelleHne, nepeuMeHoBaHle U yjaajieHue QailnoB m mamnok (karanoron). Ilouck caitnos
CPEICTBAMH ONEPALMOHHON CUCTEMBI

ApXI/IBaHI/IH JaHHBIX. Icioap30BaHue [mporpaMm-apxXmuBaTopoB

1.9

1.10

1.11
1.12

KommnbrorepHbie BUPYCHl U Ipyrue BPEAOHOCHBIE MporpaMMebl. [IporpaMmbl A1 3alIUTHI OT BH-
pycoB

O0nenuHeHne KOMIBIOTEPOB B ceThb. Ceth MHTEpHET. BeO-cTpanuna, Be6-caiit. CTpykTypa ai-
pecoB BeO-pecypcoB. bpaysep. Ilouckossie cucremsl. [lonck nHpopmanyu 1Mo KIHOUEBBIM CIO-
BaM U 10 n300paxeHuto. JJoctoBepHOCTh HHpOPMAIINH, ITOJTy4eHHOM u3 HTepHeTa
CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI

CeteBoii aTHKET, 6a30BbIE HOPMBI HH(GOPMAIIMOHHON 3TUKHU | TIpaBa Mpu padote B ceTu UHTED-
HeT. Ctpareruu 6e30nmacHoro nosejaeHus B Iutepuere

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Nudopmarniys — 0THO U3 OCHOBHBIX TOHATHI COBpeMeHHON Hayku. MHbopmarus kak cBeIeHus,
NpCAHA3HAUCHHBIC IJIA BOCHPUATUSA YCIIOBCKOM, U I/IH(i)OpMaL[I/IH KaK JaHHBIC, KOTOPBIC MOI'YyT
OBITH 00pabOTaHBI ABTOMATU3UPOBAHHOM CHCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTH ONMMCaHusl HEMPEePhIBHBIX OOBEKTOB U MPOILIECCOB C IO-
MOIIIbIO TUCKPETHBIX AaHHBIX. WH(OpMAIMOHHBIE TTPOIECCHl — MPOLIECCHI, CBSI3aHHBIC C XpaHe-
HUeM, mpeoOpa3zoBaHUeM U Neperadyei JaHHBIX

23

CumBon. Andasut. MomHocTs andasuta. PaznooOpasue s3pikoB U anaBuToB. EcTecTBeHHBIE U
(opmanbHbIe S3bIKH. AN(aBUT TEKCTOB HA PyCCKOM si3bIke. J[BomuHbIi andasut. KonuuecTBo Bee-
BO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHAIM) (DUKCHpOBAHHOW JUTMHBI B ABoMYHOM aliaBute. [Ipe-




oOpa3oBaHue 000r0 andaBuTa K ABOMYHOMY. KOIWYECTBO pazIUYHBIX CIIOB (PHKCHPOBAHHOMN
JUTUHBI B aJipaBUTE ONpeIEIEHHON MOIITHOCTH

24

KoaupoBanue CHMBOJIOB OJTHOTO ajiaBUTa C IIOMOLIbIO KOJOBBIX CIIOB B IPYroM aingaBute, Ko-
JoBasi TabJIMLA, IEKOIMPOBaHHE

2.5

I[BOI/ILIHBII‘/'I KOJ. HpeﬂCTaBHCHI/IC JAaHHBIX B KOMIIBIOTEPE KaK TCKCTOB B ABOMYHOM aﬂ(baBI/ITe

2.6

2.7

HNupopmannoHHblii 00bEM TaHHBIX. BUT — MHHUMaJIbHAS €IMHHUIIA KOJMYSCTBA MH(POPMAIUU —
JBOMYHBIN pa3psia. bait, kunobaiit, MerabaiT, rurabait

CkopocTh mepeaaun JaHHBIX. ENWHUIBI CKOPOCTH Tiepeaadn JaHHBIX. VckaxeHne nHpopMaun
IIpH Iepeiaye

2.8

2.9

2.10

KonunpoBanue texcroB. PaBnomepHbiii kon. HepaBHomepnsbiii koa. Konupoka ASCII. Bocsk-
MuOuTHBIE KoaupoBKu. [lorstue o konupoBkax UNICODE. JlekonupoBanue cooOIIeHUH ¢ HC-
I0JIb30BAHUEM PABHOMEPHOT'O W HEPABHOMEPHOTO Koa. MHbOopMaImoHHbIi 00hEM TEKCTa
OO0mee mpeacTaBieHUE O MUPPOBOM IMPEACTABICHUH ayIUOBU3YAILHBIX U JIPYTHX HETPEPHIB-
HbeIX naHHbIX. KonupoBanue nsera. L[BeroBsie Mogenu. Moaens RGB. I'myOuna kogupoBaHus.
[Tanmutpa

PactpoBoe u BekTOpHOE mpencraBieHue uzoopaxkenuil. [lukcens. Ouenka MHGOPMAIIMOHHOTO
00béMa rpauUecKUX JaHHBIX JJIT PACTPOBOTO U300paKEHUS

2.11

KonupoBanue 3Byka. PaspsaHOCTh M 4yacToTa JUCKpeTH3alnuu. KoiaumuecTBO KaHAJIOB 3aIlHCH.
OreHKa KOJIMYECTBEHHBIX MAapaMeTPOB, CBSI3aHHBIX C MPEJCTABICHUEM W XPaHEHUEM 3BYKOBBIX
(haiinoB

HudbopmalinoHHbIE TEXHOJIOTUN

3.1

3.2

33

3.4

TekcToBble TOKYMEHTHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIa, ab3all, CTPOKa, CIOBO, CUM-
BOJ)

TekcToBBIN MpoLecCOp — HHCTPYMEHT CO3/JaHUs, PelakKTUPOBaHUs U (hOpMATUPOBAHUS TEKCTOB.
[IpaBuiia Habopa TekcTa

PenaxtupoBanue tekcra. CBoiictBa cumBoiioB. [pudt. Tuns! mpudros (pydrieHsle, ¢ 3aceuka-
MU, MOHouMpHuHHbIE). [lonyxupHoe u KypcuBHOe HauepTaHue. CBoiicTBa ab3aleB: TpaHHULIBL,
a03alHbIi OTCTYII, MUHTEPBAJ, BeIpaBHUBaHUE. CTHIIEBOE (pOpMATHUPOBaAHHE

CrpykryprupoBaHue MHGOpPMALMKA C MOMOUIbIO CIIMCKOB M TaOiull. MHOTOypOBHEBBIE CIHCKHU.
Jlo6aBneHue TabauIl B TEKCTOBbIE JOKYMEHTBI

3.5
3.6

3.7

BcraBka n300paxeHnii B TEKCTOBbIE JOKYMEHThI. O0TekaHne u300paxeHnil TekctoM. Bitoue-
HUE B TEKCTOBBIN JTIOKYMEHT Juarpamm 1 Gopmyi

[TapameTpsl CTpaHuUllbl, HyMepalus crpaHull. JloO0aBieHne B TOKYMEHT KOJIOHTUTYJIOB, CChIIIOK
ITpoBepka npaBonucanus. PaccranoBka nepeHocos. ['onocoBoii BBog Tekcta. OnTHYEcKoe pac-
no3HaBaHue Tekcra. KommnberoTepHslii nepeBoa. Vcnonb3oBanne cepBucoB ceTu MHTEpHET 11t
00paboTKH TEKCTa

3.8

3.9

3.10

3HaKOMCTBO C TpaduuecKuMH pepakropamu. PactpoBele pucyHku. Mcmons3oBaHue rpagude-
CKUX TPUMHUTHBOB

Onepauuu perakTUpoBaHUs rpaguueckux 00BEKTOB, B TOM yKcie HUPPOBBIX (oTorpaduii: n3me-
HEeHue pazmepa, oOpe3ka, MOBOPOT, OTpaKeHHe, paboTa ¢ 00nacTaMH (BbIIEICHUE, KOIMPOBAHUE,
3aJIMBKa IIBETOM), KOPPEKLIUS LIBETA, SPKOCTH U KOHTPACTHOCTH

BekropHnas rpaguka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEICTBAMH TEKCTOBOTO
nporeccopa Uik Jpyrux mporpamm (mpuioskeHuit). JloGaBnenne BEKTOPHBIX PUCYHKOB B JOKY-
MEHTBI

3.11

[ToaroroBka MynbTUMEIUHHBIX npe3eHTanuil. Ciaiia. JlobaBnenne Ha ciiaiil TeKCTa U U300pa-
kennii. Pabora ¢ HECKONBKAMU ClalgaMu

3.12

JloGaBneHne Ha claif] ayJMOBU3YaJIbHBIX JaHHBIX. AHUMAIMs. [ unepcchliku




8 KJIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
TeopeTtnueckre 0CHOBbI HHPOPMATHKU

Heno3uimonnele U MO3MIMOHHbBIE cUcTeMbl cuucienus. Andasut. OcHoBanue. Pazsépuyras ¢popma
3anucu yucia. [lepeBoa B JECATUUHYIO CUCTEMY UYHMCEN, 3allMCAHHBIX B JIPYTUX CUCTEMaxX CUUCIIe-
HUS

1.2

PuMckasg cuctemMa cCUuCiIeHUs

1.3

JBonuHas cucrtema cuuciienus. IlepeBon nensix uncen B npenenax ot 0 no 1024 B 1BouyHyro cu-
creMy cuuciieHus. BocbMepuuHas cucrtema cuncienus. [lepeBoa uncen u3 BOCbMEpUYHOW CUCTEMBI
B JIBOMYHYIO M JCCATUYHYIO CUCTEeMBI U 00patHo. lllecTHaamarepuyunas cucrema cuucienus. [lepe-
BOJI YKCEJI U3 MIECTHAAIATEPUYHON CUCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO U JIECATUUHYIO CUCTEMBbI
1 00paTHO

1.4

ApudpmeTnueckue onepalnuy B ABOUYHONW CUCTEME CUUCICHUS

1.5

Jlornueckue BbICKa3biBaHUs. JIornueckue 3HaU€HUs BbICKA3bIBaHUI. DJIEMEHTApHbIE U COCTaBHBIE
BbICKa3bIBaHUA. Jlornueckue omnepauuu: «u» (KOHBIOHKIIHS, JOTUYECKOE YMHOXEHHE), «HIIN»
(IM3BIOHKIMS, JOTHYECKOE CIOXKEHHUE), «He» (Jorndyeckoe orpuianue). [Ipuoputer noruueckux
onepanuili. OnpeneneHre HCTUHHOCTU COCTaBHOTO BBICKAa3bIBaHMSI IIPU M3BECTHBIX 3HAYEHUSX HC-
TUHHOCTHU BXOJSILKX B HETO AJIEMEHTAPHBIX BbICKA3bIBAHUM

1.6

Jlornueckue Bbipaxenus. [IpaBuiia 3anucu J0orudeckux BolpaskeHUH. IlocTpoeHue Tabiul UCTUHHO-
CTH JIOTUYECKUX BBIPAKECHUN

1.7

Jlorudeckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKHMU OCHOBAMU KOMIIBIOTEPA

AJNTOPUTMBI U TPOTPAMMUPOBAHHE

2.1

ITousTHe aJiropuTMma. Hcnomaurenu AJITOPUTMOB. AJ'IFOpI/ITM KakK IJIaH YIIPaBJICHUA UCITIOJTHUTCIIEM

2.2

CaoiicTBa asiroputma. CriocoObl 3alIUCH alrOpUTMa (CIIOBECHBIN, B BUAE 0J0K-CXEMBI, IpOrpaMma)

23

AnropurMuuecKkue KOHCTpyKUMH. KoHCTpykuus «cnenoBanuey. JInHelHbl anroput™. OrpaHu-
YEHHOCTh JIMHEMHBIX alTOPUTMOB: HEBO3MOXHOCTbh MPEAYCMOTPETh 3aBUCHMOCTb IOCIIE10BATENb-
HOCTH BBINIOJHSEMBbIX JAEHCTBUM OT HCXOAHBIX JIaHHBIX

24

KOHCTPYKHI/ISI «BCTBJICHUC»: ITIOJIHAs W HCIIOJIHAsA (bOpMI)I. BrimonmaeHe 1 HEBBIOIHEHNUE yCl10oBuUs
(I/ICTI/IHHOCTB " JTOXKHOCTb BBICKaSBIBaHI/I}I). HpOCTLIC 1 COCTABHBIC YCIIOBUA

2.5

2.6

KoHcTpyKIus «1OBTOpEHUE»: LIMKJIIbI C 33JJaHHBIM YUCJIOM MTOBTOPEHMI, C YCIIOBUEM BBINIOJHEHUS,
C IEPEMEHHON ITUKJIA

Pazpabotka a1 popMaIbHOrO UCIOIHUTENS AJITOPUTMA, IPUBOASIIETO K TpeOyeMOMY pe3ysbTaTy
pY KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIIOKHBIX aJTOPUTMOB C HCIOJIb30BAHUEM
IUKJIOB U BETBJICHUI NJIs1 ynpaBiieHUs (POpMaIbHBIMU HUCIOJHUTENSAMU. BhINOIHEHHE aIrOpUTMOB
BPYUHYIO M Ha KoMIbloTepe. CHHTakcH4YecKHe U JJornueckue ommoku. OTka3bl

2.7

2.8

A3k mporpammupoBanus (Python, C++, Java, C#, IlkonbHblit Anroputmudeckuii S3bik). Cucre-
Ma IpOTrpaMMHUPOBAHUS: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIAAUUK

HepeMeHHa;I: THII, UMs1, 3BHAYCHUC. ]_ICJ'IBIG, BCIICCTBCHHBIC 1 CUMBOJIBHBIC IICPCMCHHBIC

2.9

Omnepatop npucBauBaHus. ApupMeTHYecKre BBIPAKEHHS U MOPSAJOK UX BhIYMCICHUs. Onepanuu ¢
LENBIMU YUCIIAMU: IICJIOUUCIICHHOE [EEHNE, OCTaTOK OT aeneHus. IIpoBepka nenuMocTH OZHOrO
L[E€JIOT0 YHCIIA Ha APYTroe

2.10

Bersnenus. CocraBHble yCI0BHS (3alIUCh JIOTUUECKUX BBIPAKEHUI HAa U3y4aeMOM SI3bIKE NpOrpam-
mupoBaHus). HaxoxaeHne MUHUMyMa M MakCUMyMa M3 JIBYX, TpEX U 4eThIpéx uucen. Pemenue
KBaJIpaTHOT'O YpaBHEHUS, UMEIOILIErO BEUIECTBEHHbIE KOPHU

2.11

ﬂI/IaJ'IOFOBaSI OoTjIaKa IporpaMm: IomaroBOC€ BBIIIOJTHCHHUEC, ITPOCMOTP 3HAYCHHI BCJIIMYHH, OTJIa-




JIOYHBIN BBIBOJI, BEIOOP TOYKH OCTaHOBA

2.12

[ukn c ycnoBueM. Anroput™m EBKiMaa g HaXOXACHUS HAaWOOJBIIETO0 OOILIEro AETUTeNs ABYX
HATypaJIbHBIX YHcell. Paz0uenne 3amucu HATypaJIbHOTO YHCTIa B MO3UIIMOHHOW CHUCTEME C OCHOBA-
HUEM, MEHBIIUM WK paBHbIM 10, Ha OTHEIBHBIE UGB P

2.13

2.14

2.15

[{ukn ¢ nepeMeHHONW. ANTOPUTMBI IPOBEPKU JETUMOCTH OJHOTO LIEJIOT0 YMCIIa Ha JAPYyroe, IpoBep-
KM HaTypaJIbHOT'O YKCJIa Ha IPOCTOTY

O06paboTka CUMBOJIbHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) nepeMeHHble. [locuMBosibHas 00pa-
60oTka cTpok. [Togcuér yacToThl MOSABIEHUSA CUMBOJIA B CTpoKe. BerpoenHnsle ¢yHkumu i odpa-
OOTKH CTPOK

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB pabOTHl alrOpUTMa MpH 33JaHHOM MHOXECTBE BXOJHBIX
JTAHHBIX, OIPEJIeICHHE BO3MOXKHBIX BXOIHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY P€3YJIbTaTy

9 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COMEPKAHUSA

1

[{udposasi rpaMOTHOCTH

1.1

I'moGanbhas cetb UuTepuer. [P-agpeca y3moB. CeTeBoe XxpaHeHHe JaHHBIX. MeTO bl HHIUBH Y alb-
HOT'O ¥ KOJUIGKTUBHOTO pa3MelleHusl HoBol nHdpopmanuu B MHTepHeTe. bonbmme nanneie (MHTEp-
HET-JIaHHbIC, B YACTHOCTH JJAHHBIC COIIMATbHBIX CETCH)

1.2

ITonsatue 00 nH(pOpMALIMOHHON 6€30MACHOCTH. YTPo3bl HH()OPMAIIMOHHON 0€3011acCHOCTH MpH pa-
6oTe B r1100aIbHON CETH U METO/1bl MpoTUBOAeCTBUS M. [IpaBuia 6e3onacHOi ayTeHTU(UKALINN.
3ammra auuHON MHpopManuu B ceTu MHTepHeT. be3onacHsle crpareruu noseaeHus B cetu Mn-
tepHeT. [IpexynpexneHne BOBICUYEHUS B JIECTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOW aK-
TUBHOCTH (KMOEPOYIUTUHT, (PUILUHT U Ipyrue Gopmbl)

1.3

Bunsl nesrensnoctu B HTepHeTe. IHTEpHET-CEpBUCH: KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOYTOBAs
ciyx0a, BU/I€O-KOH(PEPEHL-CBA3b U APYrue), ClpaBOUHbIe CIYXObl (KapThbl, paclMCaHUus U JIpy-
r'e), TOUCKOBBIE CIY>KOBI, CTYKObl OOHOBJICHHSI TPOIPAMMHOI0 00eCIIeueH s U IPYrHe CIy>KObl.
CepBuCHI rocyIapcTBEHHBIX yeiayr. O0maunble XpaHuwiniia JaHHbIX. CpelicTBa COBMECTHOM pa3pa-
00TKM JOKYMEHTOB (OHJsaiiH-o¢ucsl). [IporpaMmmHoe obecnieueHne Kak BeO-CepBUC: OHJIAWHOBBIE
TEKCTOBBIE U TpaQUUECKUE PENAKTOPHI, CPeIbl pa3pabOTKH MPOrpamMm

Teopernueckue 0CHOBBI HH(OPMATHKH

2.1

2.2
2.3

2.4

Mogens. 3agauu, peuraeMble ¢ MOMOILIbI0 MojenupoBanus. Kiaccudukanuun moneneidr. Marepu-
anbHble (HaTypHbIE) U MH(OpMaLMOHHbIe MoJenu. HenpepbiBHbBIE U AMCKpeTHBIE Moaenu. Mmura-
1uoHHble Mozienu. Urposbie Mosienu. OIleHKa COOTBETCTBUSI MOJETH MOJEIUPYEMOMY OOBEKTY U
LESIM MOJEIIUPOBAHUS

Tabmuunbie mogenu. Tabauia Kak mpecTaBIeHne OTHOIICHUS
bazer qarabIX. OTOOP B TAOIHIIE CTPOK, YIOBICTBOPSIONINX 32 IaHHOMY YCJIOBHIO

I'pad. Bepumna, pedpo, myts. OpueHTHpOBaHHBIE U HEOpUEHTUpPOBaHHbIE Tpadbl. JlnnHa (Bec)
pebpa. BecoBast marpuia rpada. Jyimna nytu mexay BepmnHamu rpada. [Torck ontumanbHOTO
nyty B rpade. HauanpHas BepiirHa (MCTOYHUK) U KOHEYHAsl BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Boruncnenue KoauuecTBa MyTei B HAIIPABICHHOM allMKIMUECKOM Trpade

2.5

Hepeso. Kopens, BepmmHa (y3en), 1ucT, pedpo (mayra) nepesa. Breicota nepea. [Tognepeso. [Ipume-
PBI UCTIONIb30BaHUs JiepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO JIepeBa

2.6

[TonsiTe MaTemMaTH4eCKON MOAENU. 3aJauH, pellaeMble ¢ TOMOILIBI0 MAaTEMATUYECKOTO (KOMIIbIO-
TEepHOro) MoaenupoBanus. OTIN4YNe MaTeMaTUYECKOM MOJIENH OT HATYPHON MOJENHU U OT CJIOBEC-
HOTO (JTUTEpaTypHOT0) OMHCAHUS 00BEKTA

2.7

DTanbl KOMIIBIOTEPHOTO MOACIIUPOBAHUA: MOCTAHOBKA 3a7a4l, TOCTPOECHUE MAaTEMAaTUYECKONH MO-
JieNid, MpOorpaMMHasl peayid3alvsi, TECTUPOBAHUE, MPOBEIACHHE KOMIBIOTEPHOTO HKCIEPUMEHTA,




AHAJIN3 €TI0 pE3YJIbTAaTOB, YTOUHCHHUE MOJCIN

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz0uenue 3aJa4yyd Ha 1oa3agavu. CocraBnenue AJITOPUTMOB U IIpOorpaMm C HCIIOJb30BaAHUEM
BCTBHGHHfI, IUKJIOB U BCIIOMOTIaTCIIbHBIX aJITOPUTMOB IJId YHIPABJICHUSA HWCIOJHUTCICM HIIN APY-
TUMH HUCIIOJIHUTCIIAMU

3.2

Tabnuunbie BennunHbl (MaccuBbl). OgHoMepHble MaccuBbl. CocTaBlieHHE U OTJIaJIKa Iporpamwm,
pEATM3YIONTUX TUIIOBBIC AITOPUTMBI 00OpaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCUBOB, HA OJHOM U3
s13IKOB mporpammupoBanus (Python, C++, Ilackane, Java, C#, IlIkoabHBIN AJITOPUTMUYECKHUNA
SI3bIK): 3aMOJIHEHUE YHCIOBOTO MACcCHBA CIyUYalHBIMH YHCIAMH, B COOTBETCTBUH C ()OPMYIION MIIH
MyTéM BBOJA YMCEJN, HAXOXJICHUE CyMMBI 3JIEMEHTOB MacCHUBa, JUHEWHBIN MMOUCK 3aJJaHHOTO 3Ha-
YEHMs] B MACCUBE, NOJICYET IJIEMEHTOB MACCHBA, YIOBJIETBOPSIOLUINX 33JaHHOMY YCJIOBHIO, HAX0X-
JIeHle MUHUMAJIbHOTO (MaKCUMAJbHOI0) 3JieMeHTa MaccuBa. COpTHPOBKA MaccHBa

33

O6pa60TI<a INOTOKAa NAaHHBIX: BBIYUCIICHUC KOJINYCCTBA, CYMMBbI, CPCAHECTO apI/I(I)MCTI/I‘IeCKOFO, MH-
HUMAJIBHOTO MU MAaKCHUMAJIbHOT'O 3HAYCHUS 3JICMCHTOB ITOCJICAOBATCIIbBHOCTHU, YAOBJICTBOPAIOMIUX
3a1aHHOMY YCJIOBHUIO

3.4

VYnpasnenue. Curnan. O6parnas cBsi3b. [lomydenne curaanoB ot nU(POBEIX JTATYMKOB (KaCaHHS,
paccTosHMSA, CBETA, 3ByKa U Apyroro). Ilpumeps! UCronp30BaHus PUHLUIIA OOPATHOM CBS3H B CHU-
cTeMax yIpaBJICHHUsS TEXHHUYECKUMH yCTPOICTBaMH, B TOM YUCie B poboToTexHuke. [Ipumepsr po-
OOTH3MPOBAHHBIX CUCTEM (CHCTEMa YIPaBICHHUS ABHKCHUEM B TPAHCIIOPTHOM CHUCTEME, CBAPOYHAS
JUHHSA aBTO3aBOJA, aBTOMATH3MPOBAHHOE YIPABJICHUE OTOIUICHHWEM JIOMa, aBTOHOMHAs CHCTEMa
YIIPaBJICHUS TPAHCIIOPTHBIM CPEACTBOM M JPYTHe CHCTEMBI)

HNudopmaninoHHble TEXHOIOTUN

4.1

ITonsatue 00 3mMeKTpOHHBIX Tabnuuax. TUIBI JaHHBIX B siYE€HKaxX 3JEKTPOHHOH TaOnuikl. Penaktu-
poBaHue U popMaTHpoBaHuE Tabaul. BcTpoeHHbIe PyHKIIMM /171 TOMCKAa MaKCUMyMa, MUHUMYyMa,
CYMMBI U cpeHero apupmerndyeckoro. CopTUpoBKa JaHHBIX B BbIJEJIEHHOM AuamnasoHe. [loctpoe-
HUEe JuarpamMm (THCTOrpaMMa, Kpyromas Auarpamma, TodyeuyHas Auarpamma). Beibop Tuma nua-
IrpaMMBbl

4.2

4.3

4.4

[IpeoOpa3oBanue Gpopmyn npu KonupoBaHUH. OTHOCUTENIbHAsI, AOCOIIOTHAS M CMEIIaHHAas ajpe-
carus

Vca0oBHEIC BRIYUCIICHHS B OJICKTPOHHBIX Ta6m/m'ax. CYMMI/IpOBaHI/Ie n HOI[C‘-IéT 3Ha‘~IeHI/H\/JI, OTBC-
YJaromuXx 3aJaHHOMY YCJIOBHIO. O6pa60T1<a OOJIBIIHNX Ha60p0B JaHHBIX. YucneHHoe MOJCIIMpOBaA-
HHUC B DJICKTPOHHBIX Ta6n1/1uax

Ponb nHpOpPMAITMOHHBIX TEXHOJIOTUH B Pa3BUTHHA SKOHOMHUKH MHUpPA, CTPaHbl, peruoHa. OTKPHIThIC
oOpazoBarenbHbIe pecypcehl. [Ipodeccun, cBsizanabie ¢ HHGOPMATHKON U HHDOPMAITMOHHBIMH TEX-
HOJIOTUSIMU: BeO-Tu3aliHep, MPOTPAMMHUCT, pa3padOTIYNK MOOHMILHBIX MPUIOKEHHA, TECTUPOBIIUK,
APXUTEKTOP MPOrPAMMHOTO OOECTICUCHHS, CIICIIMAIIMCT TI0 aHAIN3Y JaHHBIX, CHCTEMHBIN aIMUHU-
CTpaTop




ITPOBEPAEMBIE HA OI'D 10 HH®OPMATUKE TPEBOBAHUS K PE3YJIbTA-
TAM OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOI ITPOT'PAMMBI OCHOB-
HOTI'O OBHIET'O OBPA3OBAHUA

Koxa nmpose-
psieMoro Tpe-
ooBaHUA

1
1.1

1.2

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 6A30BOr0 YPOBHS 0CBOe-
HHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs Ha
ocHoBe ®I'OC

3HaTh (IIOHUMATB)

Brnanenue oCHOBHBIMU MOHSATHAMH: WHpOpMaNus, Ieperava, XpaHeHue u o0paboTka WH-
dopmanmu, anroputM, MojeNb, HUPPOBOI MPOIYKT U UX HCIIOIb30BAHHE VIS PEILICHHUS
y4eOHBIX U MPAKTHUECKUX 3324

Brnanenue noHATUSMH: BBICKa3bIBAHUE, JIOTUYECKAS ONIEpaLUsl, JIOTUYECKOE BhIPAKECHUE
YMmers

2.1

2.2

23

24

2.5

YMeHue omepupoBaTh €IWHUIAMHU HU3MEpeHUs: MH(OPMAIMOHHOTO 00BEMA M CKOPOCTH
nepeaadn JaHHBIX

YMeHue 3anuchiBaTh U CpaBHUBATH 1ielbie uncaa oT 0 g0 1024 B pa3inuyHbIX MO3UITUOH-
HBIX CHCTEMax CUMCIICHHUS C OCHOBaHHWSAMU 2, 8, 16, BBINOIHATH aprupMETHUECKUE Omepa-
MY HaJ HUMU

YMeHne KoaupoBaTh U JIEKOJUPOBATh COOOIIEHUS MO 3aJaHHBIM MpaBUjIaM; TTOHUMaHUE
OCHOBHBIX MPHUHIIMIIOB KOAUPOBaHUS WHGOpPMAIUU DPA3IUYHONU MPHPOJBI: TEKCTOBOH,
rpagu4ecKou, ayauo

YMeHHe 3amuchiBaTh JIOTUUECKHE BBIPAXKEHHUS C WCIOIB30BAHUEM IU3BIOHKIIUU, KOHB-
IOHKIIMW Y OTPULIAHUS, OTIPEIEISTh UCTUHHOCTD JIOTHUYECKUX BBIPAKEHUM, €CII U3BECTHBI
3HAQYEHHUS] MCTUHHOCTH BXOJSIIMX B HEro MEPEMEHHBIX, CTPOUTH TAOIUI[BI UCTHHHOCTH
JUISL JIOTMYECKUX BBIPAKEHUH; 3alUChIBATh JIOTUYECKUE BBHIPAKEHHS HA U3YyYa€MOM SI3bIKE
pOrpaMMHUPOBAHUS

YMEHHE COCTaBIIATh, BBIIIOIHATE BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE AJITOPUTMBI IS
ynpasieHus ucnoianurensimu (UYepenamika, YUepTéxHUK U ApYyrue); co3aaBaTh U OTIaKH-
BaTh IPOTrpaMMbl Ha OJHOM M3 s13bIKOB MporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonbHbIil AnropuT™MuyecKuil SI3bIK), peanusyrone HeCI0KHbIE aJropUTMbI 00pa-
OOTKM YHUCIIOBBIX JAHHBIX C HCIIOJIb30BAHUWEM LIMKJIOB M BETBJICHUM; YMEHHE pa3OUBaTh
3a/1a4y Ha MOJ3aJa4M, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAKECHUS Pa3JINYHBIX
TUIOB (YUCIOBBIX, JIOTHUECKUX, CHMBOJIBHBIX); AHAJIM3HPOBATH IMPEIJIOKEHHBIH anro-
PUTM, OIPENEINATh, KAKHME PE3YNIbTaThl BO3MOXKHBI IIPHU 33aJaHHOM MHOKECTBE HMCXOJHBIX
3HAYCHUN

2.6

2.7

YMeHue 3anucarh Ha HN3y4aCMOM A3BIKC ITPOTrpaMMHUPOBAHUA aJITOPUTMBI IIPOBCPKU ICIIH-
MOCTH OJHOI'0 MEJIOr0o 4YHCiia Ha APYToc€, MPOBCPKHU HATYpPaJbHOI'0 4HCJIa Ha HIPOCTOTY,
BBIACIICHUA I_[I/I(bp N3 HATypaJIbHOI'0O 4YuCla, MOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMEI
YHCIIOBOM IMOCJICA0OBATCIIBHOCTHU

Brnanenne ymMmeHHEM OpUEHTUPOBATHCS B MEPAPXHUECKOU CTPYKType (HailIOBON CHUCTEMBI,
pabotath ¢ (PaiiIoBOI CHCTEMOH MEPCOHATLHOTO KOMIBIOTEPA C UCIOIB30BaHUEM Ipadu-
geckoro mHTepdeiica, a UIMEHHO: CO3/1aBaTh, KONMMPOBATH, MEPEMENaTh, MePEHMEHOBBI-
BaTh, YIAJIATh U apXUBUPOBATH (PaliiIbl M KaTaIOTH

2.8

Brnagenne ymMeHUsMU W HaBBIKAMH WCIOJB30BaHUS HH()OPMAIMOHHBIX U KOMMYHUKAIIH-
OHHBIX TEXHOJIOTHH JIJIs TIOMCKa, XpaHEeHUs, 00pabOTKHU U TIepelaur U aHAIH3a Pa3InIHBIX
BUJI0B HH(OpMaIu




2.9

YMenue BbIOMpaTh Croco0 MpeCTaBlIeHUs JaHHBIX B COOTBETCTBUU C MOCTaBJICHHOM 3a-
nadel (TaOnuibl, cXeMbl, TpaduKH, AUArpaMMbI) C MCIOIH30BAaHUEM COOTBETCTBYIOIIMX
MIPOrPaMMHBIX CPEJICTB 0OOPAOOTKHU TaHHBIX

2.10

Ymenune ¢GopManu3oBaTb U CTPYKTYpUPOBaTh HH(DOpPMAILIHMIO, HCIONb3YS 3JIEKTPOHHBIE
TabIUIB! U1 00pabOTKM, aHAINM3a M BU3YaJU3allMM YHCIOBBIX JTAHHBIX, B TOM YHUCIIE C
BbIJICJICHHEM JlMana3oHa TaOIUIbl U YHOPSAOYMBAHHUEM (COPTHUPOBKOI) €ro 3JIEMEHTOB;
YMEHUE MPUMEHATH B AJIEKTPOHHBIX TaObIUIax (GOopMyIIbl AJsl pacu€TOB C UCTIOIB30BAHUEM
BCTPOEHHBIX (DYHKIUH, aOCONIOTHON, OTHOCUTENIbHOM, CMEIIaHHOW aJIpecaliiu; UCII0Ib30-
BaTh AJICKTPOHHBIC TAOJIMIBI JJISI YHCICHHOTO MOJEIMPOBAHMS B MPOCTHIX 33/a4ax W3
pa3HbIX IPEeIMETHBIX obsacTeit




IHHEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OI'D I1O UH-
OOPMATHUKE

Kox TIpoBepsieMblii 3JieMeHT cOAepsKAHMS

1 ITudposas rpamorHOCTH

@aiinbl 1 nanku (karaigorn). [puanune! noctpoenus daiinoseix cucreM. [lonnoe nms daiina (marm-
ku). [yt k (aiiny (manke). Pabora ¢ ¢aiinmamMu U karajoraMu CpeJCTBaMU ONEPAITMOHHOW CHUCTE-
L1 mpr: cosnanme, xomupoBanue, mepemelieHie, IepeHMEHOBAHNE U yaTeHne (ailioB U Manok (kara-
noroB). Tumebl daitioB. CBolicTBa daiinos. DaitnoBeiii MmeHekep. [lonck (daiitoB cpeacTBamu ore-
PAlOHHOW CUCTEMBI

O0benuHeHNe KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, Bed-caiiT. CTpyKTypa aapecoB
1.2 BeO-pecypcos. bpaysep. Ilouckosbie cucremsl. Ilonck uHGOpMaMK MO KIOYEBBIM CIOBaM H 110
n3o0paxenuro. JlocroBepHOCTh MH(MOpManuu, nmoydeHnoi u3 Nurepuera. IP-agpeca y3nos. Cere-
BOE XpaHEHUE JaHHbBIX

2 Teopernueckne OCHOBBI HH(OPMATHKH

JluckpeTHOCTh JTaHHBIX. BO3MOXKHOCTh OMHMCAHUS HENMPEPBIBHBIX OOBEKTOB M IPOIECCOB C IOMO-
IO TUCKPETHBIX JTAHHBIX.

CumBout. Andasut. MomHocTh andasuta. J[Bonunsnii andaput. KolmyecTBO BCEBO3ZMOKHBIX CIIOB
(KOZIOBBIX KOMOWMHAINi) PUKCHPOBAHHOW JUTMHBI B ABOMYHOM andasute. [IpeodpazoBanue 1ob6oro
andasuTa K IBOMYHOMY. KONIMYECTBO pa3inMyHBIX CIIOB (PMKCHPOBAHHOW AJUHBI B andaBuTe Oompe-
2.1 nenéuuoit MOIHOCTH.

KoaunpoBanue cMMBOJIOB OJTHOTO ajidaBUTa ¢ TOMOIIBIO KOJIOBBIX CIIOB B IPYroM andaBHTe, KOIO-
Basg Tabnwuia, nexkoaupoBanue. KogupoBanue texctoB. PaBHomepHbili koA, HepaBHOMEpHBIM KOJI.
Komuposka ASCII. BocemMubutHbie kKoaupoBku. [lorstue o kogupokax UNICODE. JlekoaupoBa-
HUE COOOIICHHUN C UCIOJIB30BAHUEM PAaBHOMEPHOTO W HEpPaBHOMEPHOro Koaa. MH(opMaIrmoHHEIHI
00BEM TEKCTa

WNudopmannoHHblii 00bEM JaHHBIX. BUT — MHHHMMAabHAs €IWHUIA KOJMYECTBA HWHPOpPMAIUH —
2.2 npowunsbiii paspsaa. Enuaunel n3mepenus uHGOpMAIMOHHOTO o0bEMa AaHHBIX. but, 6aiT, KuiIo-
OaiiT, MmerabaiT, rurabaiit. CKOpoCTh nepeadul JTaHHBIX. ENWHULIBI CKOPOCTH TIepeaadn JaHHbIX

Konuposanue 1nsera. [[BetoBrie monenu. Moaens RGB. I'myOuna konupoBanus. [lamutpa.
2.3 PactpoBoe u BekTOpHOE IpecTaBieHne n3oopaxenuid. [Tukcens. Onenka HHPOPMALTMOHHOTO 00b-
éMma rpauuecKkux JaHHbIX JUIsl pACTPOBOTO U300paKEHUS

KomupoBanue 3Byka. PazpsaHocts u yacToTa 3anucu. KoiamdecTBo KaHAJIOB 3aliCH.

2.4 OueHka KOIMYECTBEHHBIX MapaMeTpoOB, CBSI3aHHBIX C MPEACTaBICHUEM U XPAHEHHUEM 3BYKOBBIX
¢aitnos

Hemno3uimonnsie U MO3UIIMOHHBIE CUCTEMBI cunciienus. Andasut. OcHoBanue. Pazséprayras popma
2 5 3amucH yucina. [lepeBoj B IECATHYHYIO CHCTEMY YHCE, 3alIMCAHHBIX B JIPYTHX CHCTEMax CYMCIIe-
HUSI.

Pumckas cucrema cuucieHus

JIBonuHas cuctema cuucnenud. [lepeBoa uensix yucen B npegenax ot 0 no 1024 B qonuHyro cu-
creMy cunciieHusi. BocbkMepruuHas cucrema cuucienus. [lepeBo1 yncen u3 BOCbMEPUYHON CHCTEMBI
26 g JBOMYHYIO U JIECATUYHYIO cucTeMbl M oOpatHo. [llecTHaamarepuunas cucrema cuuncieHus. [lepe-
BO/I YKCEJI U3 IIECTHAAIATEPUUHON CUCTEMBI B IBONYHYIO, BOCbMEPUYHYIO U JIECITUYHYIO CUCTEMBI
1 00paTtHO. ApudMeTH4ecKre onepalny B JBOMYHONU CUCTEME CUUCIICHUS

Jlornyeckue BbIcKa3biBaHUs. Jlornueckrne 3HAYEHUS! BBICKA3bIBAHUI. DJIEMEHTApHbIE U COCTABHBIE
77 BbICKa3biBaHHs. JIOTHYECKHE OINMCPALUH: 1 (KOHBIOHKITUS, JIOTHUYECKOE YMHOXKEHUE), U
(IM3BIOHKITUS, JIOTUUECKOE CIIOXKEHUE), «He» (JIormdyeckoe oTpuianue). [Ipuopurter JTOrHYecKuX
onepauuii. OnpenereHne UCTUHHOCTH COCTABHOT'O BBICKA3bIBAHMSI, €CJIM W3BECTHBI 3HAYEHUS HC-




TUHHOCTH BXOJAIIMX B HErO JJIEMEHTapHBIX BBICKasblBaHWU. Jlormdyeckue BelpaxkeHus. lIpasuia
3aIMCH JIOTHUECKUX BbIpakeHui. [locTpoeHne Tabaui MCTHHHOCTH JIOTHYECKUX BBIPAKESHUI

2.8

2.9

Jlormueckue 3JeMeHTE. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpa

HenpepeiBable U nuckperHele Mojenu. iMuranuonusie moaenu. Urpossie Monenu. OLeHka afek-
BAaTHOCTH MOJIEJIM MOJCIUPYEMOMY OOBEKTY M LIEJISIM MOJICJIMPOBAHUS

2.10

2.11

Ta6munbie Mmogenu. Tabnuia kKak npeacTaBieHUe OTHomeHUs. ba3el manHbIx. OTOOpP B TabauIe
CTPOK, YJOBJIETBOPSIOIINX 3aJaHHOMY YCIIOBHUIO

['pad. Bepmmna, pebpo, myts. OpHeHTHpPOBaHHBIE U HEOPHEHTUpPOBaHHbIE Tpadsl. lnuHa (Bec)
pebpa. BecoBas marpuua rpada. JnuHa mytd Mexay BepiminHamu rpaga. [lowck onTuManbHOro
nytd B rpade. Hauanbnas BepmmHa (MCTOYHMK) M KOHEYHAsI BEPIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Boruncienne KoauuecTBa MyTell B HalpaBJIeHHOM allMKJINYeCKOM rpade

2.12

HepeBo. Kopens, Bepmuna (y3en), auct, pedpo (ayra) aepesa. Beicora aepesa. [lognepeso. [Ipu-
MephI UCTI0JIB30BaHNUs AepeBbeB. [lepeOop BapHaHTOB ¢ IOMOIIBIO JIepeBa

ANTOpUTMBI U IPOTPAMMUPOBAHUE

3.1

3.2

CaoiicTBa aniroputMa. CriocoObl 3aITUCH alTOpUTMa (CIIOBECHBIN, B BUE OJIOK-CXEMBI, IpOrpaMma).
CocraBiieHHE aJrOPUTMOB M MPOrPaMM C MCIOJb30BAHWEM BETBIIEHUHN, LIUKIOB U BCIOMOIATEb-
HBIX aITOPUTMOB i ynpasieHus ucnonunuteneM (Pobot, Uepenamika, Yeptéxxuuk u npyrue). Boi-
MOJIHEHHE AJITOPUTMOB BPYUHYIO U Ha KOMITHIOTEPE

S3eik mporpammupoBanust (Python, C++, Ilackams, Java, C#, IlIkombHBI AJNTOPHUTMHYECKUN
S3bIK).

Cucrtema nporpaMMHPOBAHMS: PEIAKTOP TEKCTA MIPOTrpamMM, TPAHCISATOP, OTIIATUHUK.

[TepemenHas: Turm, umsi, 3HaueHue. Llenble, BelecTBEeHHbIE U CUMBOIIbHBIE IEPEMEHHBIE.

Omneparop npucBauBanus. ApuPMETHISCKAE BBIPAKCHHS U TIOPSAO0K UX BhAUCIcHUs. Onepamnu ¢
LEJIBIMU YHCTIaMU: IEIOYUCTICHHOE JIelIeHne, OCTAaTOK OT JeneHus. BerBnenus. CocTaBHbBIE YCIOBHS
(3amuch JIOTUYECKUX BBIPAKCHUN HA M3y4aeMOM S3bIKe MporpammupoBanus). Haxoxnenne MuHuU-
MyMma

1 MakCUMyMa U3 JIBYX, TPEX U YETBIPEX uuceln. Pelienne KBaapaTHOrO ypaBHEHHS, HMEIOIIETO Be-
niecTBeHHble KopHU. L{uki ¢ ycnoBuem. Anroputm EBkinaa 1isi HaX0KIeHUST HauOOIbIero oo1e-
ro JEIUTENsl IBYX HATypaJbHBIX 4Huces. Pa3OueHue 3amvcu HaTypaJIbHOTO YHCIIAa B MO3HIITMOHHON
CHUCTEME C OCHOBaHHEM, MEHBIIUM WUIU paBHBIM 10, Ha oTnenbHbIe HUGPHL. LUK ¢ mepeMeHHOM.
AJNTOPUTMBI POBEPKHU IETUMOCTH OJHOTO IEJI0T0 YUCJa Ha JPYroe, MPOBEPKH HATYpaTbHOTO YHC-
71a Ha IPOCTOTY
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O0paboTKa CUMBOJBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIC) MepeMeHHbIe. [locuMBoIbHAs 00pa-
0oTka cTpok. [ToncuéT yacTOThI MOSIBJICHUSI CUMBOJIA B CTpOKe. BeTpoeHHbIe GyHKIMH i 00pa-
OOTKHU CTPOK

3.4

OHpGI[CJ'IeHI/IG BO3MOJXHBIX PE3YJIbTATOB pa6OTLI ajropuTMa 1Ipu JaHHOM MHOXCECTBC BXOJIHBIX
AaHHBIX, OTIPCACIICHUEC BO3MOKHBIX BXOAHBIX JJAHHBIX, IPUBOAAIINX K JAHHOMY PE3YyJIbTATy

3.5

Tabnuunbie BenuuuHbI (MaccuBbl). OnHOMepHBIE MaccuBbl. COCTaBI€HHE U OTJIAJKa MPOTPaMM,
PEATM3YIONINX TUIIOBBIE aJTOPUTMBI 00paOOTKM OJHOMEPHBIX YMCIOBBIX MAacCCHBOB, Ha OJHOM W3
sa3bIkOB MporpammupoBanust (Python, C++, Ilackans, Java, C#, llkonpHbI AJTOpUTMUYECKUI
S3BIK): 3aMOJHEHNE YUCIOBOTO MAacCHBa CIy4YalHBIMU YHMCIIAMU, B COOTBETCTBUH C (HOPMYIION HiIn
IyTEM BBOJIa YHCEJ, HAX0XKICHUE CYMMBI DJIEMEHTOB MaCcCHBA, JINHEMHBIN MMOUCK 3aJaHHOrO 3Ha4e-
HUSI B MAaCCHUBE, MOJICYET JIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOMINX 33aJJaHHOMY YCJIOBHUIO, HAXOXKJIE-
HUE MUHUMAJIBHOTO (MaKCUMaJIbHOTO) 31eMeHTa MaccuBa. CopTupoBka MaccuBa. O6paboTKa MmoTo-
Ka JTAHHBIX: BBIYUCIICHUE KOJIMYECTBA, CYMMBI, CPEHETO apu(PMETHIECKOTO, MUHUMAJILHOTO U MaK-
CHMAJIbHOTO 3HAYEHUS DJIEMEHTOB ITOCIEA0BATEIBHOCTH, YAOBIETBOPSIOIINX 38 JaHHOMY YCIOBUIO

3.6

Ynpasnenue. Curnan. OOparHas cBsi3b. [lomyyeHre cUrHAIOB OT HU(POBBIX JATYMKOB (Hampumep,
KacaHus, pacCTOSIHUS, CBeTa, 3ByKa). [IpumMeprl Mcnoiab30BaHUS MPHUHIIMIIA OOPAaTHOM CBSI3U B CHU-
CTeMax yNpaBJIeHUS TEXHUYECKHMMH YCTPOMCTBaMHU C MOMOIIBIO JIaTYMKOB, B TOM YHCIIE B poOOTO-




TCXHHUKE

WNHpopMalnOHHbBIE TEXHOJIOTHH

4.1

TexkcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHM1Ia, ab3all, CTPOKa, CII0BO, CHMBOJI).
TekcToBBIl MpOIECCOp — WHCTPYMEHT CO3[aHMs, PENAaKTUPOBAHHS M (OPMATUPOBAHHS TEKCTOB.
[TpaBuna Habopa Tekcra. PenaktupoBanue Tekcra. CpoiictBa cuMBojioB. [pudt. Tunel mpudros
(pyOniensle, ¢ 3aceukamu, MoHouMpuHHBIE). [lomyx)upHoe u KypcuBHOe Hauepranue. CBoiicTBa
a03a1eB: IpaHullbl, a03alHbIM OTCTYI, HHTEPBa, BeipaBHUBaHUE. [lapameTpsl cTpanuisl. CtuneBoe
dbopmatupoBanue. CTpyKTypupoBaHrue HHPOPMAIUU C TOMOIIBI0 CIIUCKOB M Ta0JMil. MHOTOYpOB-
HeBble criicku. JloOaBiieHne Tabiuil B TEKCTOBBIE JOKYMEHThI. BeTaBka n300pa)keHUil B TEKCTOBbIE
nokyMeHTbl. O0TekaHue M300pakeHUil TEKCTOM. BKIIOueHHE B TEKCTOBBIA JTOKYMEHT JHarpam,
dbopMyI, HyMepaluy CTpaHUll, KOJOHTUTYJIOB, CChIJIOK M IPYTHX 3JIEMEHTOB

4.2

4.3

4.4

PactpoBble pucyHku. Mcnons3oBaHue rpaguueckux NIpUMUTHBOB.
Onepanuu peJaKTUpOBaHUs TpapuuecKux 00BEKTOB, B TOM 4Hcie HU(poBbIX GoTorpaduii: uzme-
HEHME pa3Mepa, oOpe3Kka, IOBOPOT, OTpaXkeHHue, pabora ¢ obsacTaMu (BblIEIEHUE, KOMMPOBAHUE,
3aJMBKa IIBETOM), KOPPEKLUs LIBETa, IPKOCTH M KOHTpacTHOCTH. Bekropnas rpaduka. Co3nanue
BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHM CPEICTBAMH TEKCTOBOT'O NPOLIECCOPA MM APYIMX MpOrpamm
(mpunoxenuii). JlobaBiieHnE BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

[ToaroroBka MynpTUMEIUIHBIX npe3eHTanuii. Crnaiia. JlobaBneHrne Ha ciiaid] TeKcTa U u3o0paxe-
Huil. Paborta ¢ HeckonbkuMHu ciaiigamu. JloGaBieHue Ha cilail]] ayAMOBU3YaJIbHBIX JaHHBIX. AHU-
Manus. ['unepcesliku

Tunbl 1aHHBIX B sYelKax 3J€KTPOHHOM Tabnuubl. PegaktupoBanue u (opmaTupoBaHue TadJIULL.
Berpoennbie pyHKIUM TSI TOMCKA MAaKCUMyMa, MUHIMYMa, CYMMBI M CPETHETO apru(pMETUIECKOTO.
CopTupoBKa JaHHBIX B BBIIECICHHOM auana3oHe. IlocTpoeHue auarpamm (rucrorpamma, Kpyronas
nuarpaMma, TodedHas aguarpaMma). Beroop tumna auarpammel. [IpeoGpazoBanue GpopMyIt Mpu KOIMH-
poBanuu. OTHOCUTEIbHAS, A0COJIIOTHAS U CMELlIaHHasl aJpecanus

4.5

YcioBHBIE BBIYHCICHUS B AJIEKTPOHHBIX TaOmuiax. CyMMUpOBaHHME W MOACYET 3HAUYCHUH, OTBEYa-
IOIUX 33/IaHHOMY yciioBUt0. O0paboTka 601bIMX HAOOPOB MaHHBIX. UNCIIEHHOE MOJICIIMPOBAHKE B
AJIEKTPOHHBIX TAOIUIIAX

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Uudopmaruka: 7-i kiacc: 6a30BbIid ypoBEHb: YUEOHUK; 5-€ u3gaHue, nepepadoranHoe bocosa
JLJI., bocoBa A.}O. AknuronepHoe o0miectBo «M3aarensctBo «IIpocBerienne»
* Indopmaruka: 8-if kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 5-€ u3aHue, nepepadoranHoe bocosa
JLJI., bocoBa A.}O. AknronepHoe o0miectBo «M3narensctBo «IIpocBerienne»
* Undopmaruka: 9-i kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 5-€ u3aHue, nepepadoranHoe bocosa
JLJI., bocoBa A.}O. AknuonepHoe oOmiectBo «M3aarensctBo «IIpocBerienne»

Omnncanne MaTepHaIbHO-TEXHUUYECKOH 0a3bl 1eHTpa «Touka pocTay, NCIONB3YeMOTo AT Pean-
3aluu 00pa30BaTEIbHBIX POTPAMM B paMKaXx MPerogaBaHus HH)OPMATHKH

- MDY,

- HoytOyku Mmo6unbpHOrO Kiiacca
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