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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo uHGOpPMAaTHKE HA YPOBHE OCHOBHOT'O OOILIEro 0Opa3oBaHMs COCTABJICHA Ha OCHOBE
TpeOOBaHUl K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO 0011ero oopa-
3oBanwus, npeacrasieHHbIx B DI'OC OO0, a takxke deaepanbHOl pabodeit mporpaMMbl BOCITUTAHHUS.

[Tporpamma no uHpopmatrke Aa€T MpeaAcTaBiIeHUE O 1IeIAX, O0IIel cTpaTeruu 00y4eHusl, BOCIIUTA-
HUS U Pa3BUTUS OOyYaroIMXcs CpeAcTBaMU MH(OpMaTHKU Ha 0a30BOM ypOBHE, yCTaHaBIMBAaeT 00s3a-
TEJNbHOE IPEIMETHOE COJIEPIKAaHUE, IPEAYCMATPUBAET €r0 CTPYKTYPUPOBAHUE 10 pa3JesiaM U TEMaM.

[Tporpamma mo uH(pOpMaTUKE OMpeeNseT KOJIUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTHKU
yueOHOro MaTepuaia Juisi KaKI0ro rofa U3y4eHusl, B TOM YKCie Ui COJIePKaTeIbHOIO HAMOJHEHUs pas-
HOT'O BUAA KOHTPOJS (IPOMEXYTOUHOW aTTeCTalMy 00y4aroIuXcs, BCEPOCCUHUCKUX MPOBEPOUHBIX padoT,
roCcyJapCTBEHHON UTOTOBOM aTTECTALIUN).

[Tporpamma no uHpOpMaTHKE SIBISIETCS OCHOBOM ISl COCTABICHHUSI aBTOPCKUX YUEOHBIX MPOrpPaMM,
TEMaTHUYeCKOr0 TUIAHUPOBAHUSI Kypca YUUTEIEM.

Henssmu u3ydeHnss THPOPMATHKH HA YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHUs SBIISIOTCS:

(GopMUpOBaHHE OCHOB MMPOBO33PEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH WH(GOPMATUKH, TOCTHKEHUSM HAay4YHO-TEXHHYECKOTO Iporpecca U OOLIECTBEHHOW MPAKTUKH, 32
Cu€T pa3BUTHS MpeACTaBlIeHUN 00 MH(OPMALMK KaK O Ba)KHEHIIIEM CTPAaTErHUYeCKOM pPecypce pa3BUTHS
JMYHOCTH, TOCYIapCcTBa, OOIIECTBA, MIOHUMAHHUS POJIH MH(OPMAIIMOHHBIX MPOLECCOB, HHPOPMAIIMOHHBIX
pecypcoB U HHQOPMAITMOHHBIX TEXHOJOTHIA B YCIOBHAX HU(GPOBOM TpaHCHOpMAIIUU MHOTHX cdep KU3HU
COBPEMEHHOT0 00IIeCTBa;

o0ecrieueHre yCIOBHUH, CIIOCOOCTBYIOIIUX Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS KaK HE00Xo-
JUMOTO yCIIOBUS MPOPECCHOHANIBHOMN JI€ATENbHOCTH B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBE, MIPE-
MOJIAraloIlero crnocoOHOCTh oOyyarolerocss pa3ouBaTh CIOXKHBIE 3aJjaud Ha Oojiee MpOCThle MOA33aJauHu,
CpaBHHMBATh HOBBIE 33J]a4M C 3aJjauaMu, PEIIEHHBIMU paHEe, ONPeIeNATh IIaru Ui TOCTHKEHUS pe3ynbTa-
Ta ¥ TaK Jajiee;

dbopMHUpOBaHUE W Pa3BUTHE KOMIETEHIIMHA OOYYarOIIMXCs B 00JIACTH HMCIOIb30BaHUST HHGPOpPMAIIH-
OHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIC 3HAHWA, YMEHUN W HaBBIKOB paObOTHI ¢ WH(OPMAIIH-
ell, mporpaMMHUpPOBaHUsl, KOMMYHUKAIIMM B COBPEMEHHBIX ITU(PPOBBIX Cpelax B YCIOBHIX OOECICUCHHS
UH(POPMALIMOHHOM 6€30MaCHOCTH JIMYHOCTH 00Y4JaroLIerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO M M30MPATEILHOTO OTHOMICHHS K HHPOPMALIUHU C YIETOM IPABOBBIX U
ITUYECKUX ACIIEKTOB €€ pPaclpOCTPaHEHUs, CTPEMIIEHHUS K MPOJIOJDKEHUIO0 00pa3oBaHus B 001acTH UHGOP-
MAITMOHHBIX TEXHOJOTUH W CO3UIATENBLHOW NEATEeIbHOCTH C MPUMEHEHHEM CPEeACTB WH(OPMAIMOHHBIX
TEXHOJIOTHUM.

HNupopmatuka B OCHOBHOM 00111eM 00pa30BaHUH OTPaXKaeT:

CYIIHOCTh MH()OPMATHKH KaK HayYHOW MUCIUTUIMHBI, N3Yy4YalONield 3aKOHOMEPHOCTH MPOTEKaHUS H
BO3MOXKHOCTH aBTOMAaTHU3aIlMU HHPOPMAITMOHHBIX TIPOIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH TMPUMEHEHUS HHPOPMATHKHU, TPEkKAEe BCero MHGOPMAIMOHHBIE TEXHOJIOTHH,
VIPaBJICHUE U COIUATLHYIO chepy;

MEXTUCITUTUTMHAPHBIA XapakTep HHPOPMATHKU U HH(POPMAIIMOHHON e TSIILHOCTH.

N3ydyenne mHPOPMATHKU OKa3bIBae€T CYIIECTBEHHOE BIUSHUE Ha (HOpMHpOBaAHHE MHUPOBO33PEHUS
00yJaromerocs, ero JKU3HEHHYIO MO3HIINIO, 3aKJIabIBAET OCHOBBI MOHUMAHUS MIPUHIIUTIOB () YHKITHOHUPO-
BaHUS U HCIOJIb30BaHUsI MH(POPMAIIMOHHBIX TEXHOJOTHI KaK HEOOXOJUMOIr0 MHCTPYMEHTA MPAaKTUUYECKH
000 NEATENIbHOCTH U OHOTO U3 HanboJiee 3HaYMMbIX TEXHOJIOTUYECKUX TOCTHKEHUI COBPEMEHHON LIH-
BWIM3alMU. MHOTHE TpeAMETHbIE 3HAHUS U CIOCOOBI JESTEIHHOCTH, OCBOCHHBIE OOYUYAIOIIMMUCS MpPU
W3Y4YCeHUU MH()OPMATUKH, HAXOISAT MPUMEHEHHE KaK B paMKaX 00pa30BaTEIbHOIO MPoLiecca P U3yICHUH
JOPYTUX MPEAMETHBIX 00JacTel, TaKk U B MHBIX )KMU3HEHHBIX CUTYallUsAX, CTAHOBITCS 3HAYUMBIMU AJsL Op-



MHUPOBaHUS KauyeCTB JIMYHOCTH, TO €CThb OPUEHTHPOBAHBI HA (POPMUPOBAHUE METANPEIMETHBIX M JINYHOCT-
HBIX pE3yJIbTaTOB 00y4EHUSI.

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

IOHUMaHWE NPUHIUIOB YCTPOMCTBa M (PYHKIMOHUPOBAHHS OOBEKTOB LU(POBOrO OKPYKEHUS,
IpeACTaBIeHNss 00 UCTOPUM U TEHACHUUAX Pa3BUTUSA MH(OpMATHKH nepruosa nudposoil Tpanchopmanuu
COBPEMEHHOT'0 00IIeCTBa;

3HAHMS, YMEHHUS U HaBBIKM IPaMOTHOM IIOCTAHOBKU 3a/1a4, BO3SHUKAIOLIUX B IPAKTUYECKON JEATENb-
HOCTH, Ul UX PEIIEHUs C MOMOLIbI0 MH()OPMAIIMOHHBIX TEXHOJOTHM, YMEHHUS U HaBBIKU (POPMATIU3OBaH-
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
QITOPUTMOB pEIIEHUs 3a/1a4 [10 UX MaTeMaTUYeCKUM MOJIEIISAM;

YMEHMSI U HABBIKU COCTaBJIEHHS MPOCTHIX MPOrpaMM IO MOCTPOEHHOMY JITOPUTMY Ha OJHOM M3
A3BIKOB [TPOrPAaMMHUPOBAHUSI BBICOKOTO YPOBHS;

YMEHUS U HaBBIKU 3(PPEKTUBHOIO MCIIOJIb30BaHHUsS OCHOBHBIX THUIIOB NMPHUKIAIHBIX IIporpamm (Ipu-
J0XKeHU) o0I1ero Ha3HaYeHus1 1 MH(POPMAIIMOHHBIX CUCTEM JUI PEIICHUS C UX IOMOIIBIO MPAKTHYECKUX
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, MPUMEHATh MOTY4YE€HHBIE PE3YJIbTAThl B IPAKTHUECKON JAESATEIbHOCTH.

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;

TEOpPETUYECKHE OCHOBBI MHPOPMATUKH;

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 knacce — 34 yaca (1 gac B Hezenio).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

HudpoBasi rpaMOTHOCTH

KomnbroTep — yHuBepcajbHOe YCTPOHCTBO 00PadOTKHU JaAHHBIX

KomnbroTep — yHUBEpcanbHOE BBIYHCIUTEIBHOE YCTPOICTBO, paboTarolee mo nporpamme. THUITBI KOM-
IBIOTEPOB: IIEPCOHAJIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE KOMIBIOTEPHI, CYNEPKOMIbIOTEPbl. MoOuUIbHbBIE
YCTpOMCTBA.

OcHOBHBIE KOMITIOHEHTHI KOMIIBIOTEPA M UX HazHadeHue. [Iponeccop. OnepatuBHas u 10NroBpeMeHHas
namsiTh. Y CTPOMCTBA BBOJIA U BbIBOJIa. CEHCOPHBINA BBOJI, JATYUKHA MOOHMIILHBIX YCTPOUCTB, CPEACTBA OMOMET-
PHUYECKOM ayTeHTH(PHUKAIUH.

Hcropus pa3BUTHS KOMIBIOTEPOB U IporpaMMHoOro oodecrneuenus. Ilokonenus kommnsrorepoB. CoBpe-
MEHHBIE TEHICHLIUU PA3BUTHS KOMIIBIOTEPOB. CyNEpKOMIIBIOTEPHI.

[TapasnnenbHble BHIYUCIECHUS.

[lepconanbubiii komnbroTep. Ilpomeccop M ero xapakTepUCTUKH (TaKTOBask 4acTOTa, Pa3psiAHOCTB).
OnepatuBHas namsaTh. JJoaroBpeMeHHas namsaTh. Y CTpoHCTBa BBOJA M BbIBOJA. OOBEM XpaHUMBIX AAHHBIX
(onepaTuBHas NaMATh KOMIIBIOTEPA, KECTKUIM U TBEPAOTEIbHBINH TUCK, MOCTOSIHHASA MaMATh cMapTdoHa) U
CKOPOCTb JIOCTYIA JJIsl pPa3JINYHBIX BUJ0B HOCUTENEH.

TexHuka 6€301aCHOCTH U NpaBuiia paboThl HA KOMIIBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMHoe obecnieuenne kommnbtotepa. [IpukinagHoe nporpammuoe obecneuenue. CucteMHoe Mpo-
rpaMMHoe obecrieuenue. Cuctemsl nporpammupoBanus. [IpaBoBas oxpaHa nporpamMm u AaHHbIX. becruiatHbie
U yCJIOBHO-OecIiaTHble mporpammbl. CBOOOHOE MTPOrpaMMHOE 0OecTieueHue.

@aiinbl 1 nanku (karanoru). [IpuHnmnel noctpoeHus QainoBeix cucteM. [lonHoe uMs Qaiina (mankn).
[Tyt k ¢aitny (manke). Pabora ¢ Qaiinamu n KaTtajoramMu CpeiicTBaMH ONEPAIMOHHONW CHUCTEMBI: CO3/JaHHE,
KOIIMPOBaHUE, MepeMellleHre, NepeuMeHOBaHrne U yaaleHue (ailioB u nanok (kartanoron). Tumsl ¢aiiios.
CgoiicTBa ¢aiinoB. XapakTepHble pa3Mephl (PailioB pa3IMUHbIX TUIIOB (CTPAHUIIA TEKCTA, DJIEKTPOHHAS KHUTA,
¢dororpadus, 3anuce MECHU, BUJICOKIUI, MOTHOMETPAXKHBIH (puiabM). ApxuBauus JaHHbIX. Vcnosib3oBaHue
nporpaMM-apxuBatopoB. Paiinosslit MeHemkep. [louck ¢aiinos cpeacTBaMu onepalioOHHON CUCTEMBI.

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

KomnbrorepHsbie ceTn

OO6nennHeHne KoMMbI0TepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuna, BeO-caitt. CTpykTypa ampecoB
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 MH(POPMAITMOHHOM ITUKU U MpaBa npu padore B Untepuere. Ctpare-
rum 6e301acHoro nopeaeHus B MIHTepHere.

Teopernueckne 0ocCHOBbI MHPOPMATHKH

HNudpopmauus nu uHGOpMALMOHHBIE NTPOLECCHI

Wudopmartiysg — 0aHO U3 OCHOBHBIX MOHSITUI COBPEMEHHOM HayKH.

Wndopmanus kak cBeIeHUs, IpeAHAa3HAYCHHBIE TSI BOCIIPUATHS Y€IOBEKOM, U MHPOpPMaIUs KaK daH-
HbI€, KOTOPBIE MOT'YT OBITH 00pa0OTaHbl ABTOMATU3HUPOBAHHON CUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTB ONUCAHMS HENPEPBIBHBIX OOBEKTOB M MPOLIECCOB C MOMOIIbIO
JUCKPETHBIX JaHHBIX.

WnpopmanoHHble MPOLECcCh — MPOLECChl, CBA3aHHbBIE ¢ XpaHEHUEM, MPeoOpa3oBaHueM M Iepenadeit
JAHHBIX.

IIpencraBienne uHgpopmManumn

CumBou. Andasut. MomHocTh andasuta. PaznooOpasue s3p1k0B 1 andaButoB. EcrecTBenHbie 1 Gop-
MaJIbHBIE SI3BIKH. AJI(aBUT TEKCTOB Ha PYCCKOM si3bike. /IBonuHbIi andasut. KonmyecTBO BCEBO3MOXKHBIX
CJIOB (KOJIOBBIX KOMOMHAIIMI) (UKCUPOBAHHOW JIMHBI B ABOMYHOM andasute. [IpeodpasoBanue mobdoro aj-



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

KoaupoBanue cuMBOJIOB OTHOTO ayipaBUTa ¢ TIOMOIIBIO KOJOBBIX CJIOB B JAPyroMm andaBuTe, 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. Enunuiiel u3mepenuss ”HPOPMAITMOHHOTO 00bEMa JaHHBIX. buT, 6aliT, KmiIoOalT, MeradaiT, ru-
raOair.

CkopocTh nepenaun JaHHbIX. EAMHUIBI CKOPOCTH MEpeayu 1aHHbIX.

KoaupoBanue texctoB. PaBHomepHsbiii kon1. HepaBnomepnsiit ko, KoaupoBka ASCIL. BocbMmubutHbIe
koaupoBku. [Torstre o konupokax UNICODE. JlekoaupoBaHue cOOOIIEHUH ¢ HCIIOJIb30BAHUEM PaBHOMEP-
HOT'O U HepaBHOMepHOro koaa. MHdopmannonHblii 00bEM TEKCTa.

Hckaxenne nupopmalu rnpu nepeaaye.

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

Koauposanue upera. L[Betossie mogenu. Monens RGB. 'my6una xoauposanus. [Tanutpa.

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

Konuposanue 3Byka. PazpsanocTs 1 yactoTa 3anucu. KoaudecTBo KaHaIOB 3alUCH.

OrneHka KOJMMYECTBEHHBIX MapaMeTPOB, CBSI3aHHBIX C MPEJICTABICHUEM U XPaHEHHWEM 3BYKOBBIX (aii-
JIOB.

HNHpopManOHHBIE TEXHOJTOTHH

TekcToBBIE JOKYMEHTBI

TexcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE SJIEMEHTHI (CTpaHMIla, ab3all, CTpoKa, CJI0OBO, CHMBOI).

TexcToBBIN MPOIIECCOP — MHCTPYMEHT CO3JaHMs, peAaKTUpOBaHUs U (hopMaTupoBaHus TeKCcToB. lIpa-
BUJIa HaOopa TekcTa. PenaktupoBanue Tekcta. CoiictBa cumMBoOB. [lpudt. Tumsl mpudToB (pydbrnensie, ¢
3aceukamMu, MOHOIUpUHHEBIE). [lomyxupHoe U KypcuBHOEe HauepTanue. CBolicTBa a03alleB: TpaHuUIlbl, ab3all-
HBII OTCTYM, UHTEpPBaJI, BelpaBHUBaHue. [lapameTpsl cTpanuisl. CTriieBoe popmaTupoBaHHe.

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

BcraBka n3o0paxeHuil B TEKCTOBBIE JOKyMEHTHL. OOTekaHHEe H300pakeHUU TEeKCTOM. BritoueHue B
TEKCTOBBIA JIOKYMEHT auarpamMm, GopMyi, HyMepaluu CTPaHUIl, KOJOHTUTYJIOB, CCBUIOK U JIPYTUX AJIEMEH-
TOB.

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['onocoBoii BBOJ TekcTa. OnTHYECKOE paclo3Ha-
BaHMe TekcTa. KommeroTepHsblil mepeBo. Micronp3oBanue cepBrucoB MHTepHEeTa 1711 00pabOTKH TEKCTA.

Komnbrorepnasi rpagpuxa

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

Onepanuu pegakTupoBaHus rpaduyeckux 0ObEKTOB, B TOM 4ucie HUPPOBBIX (hoTorpaduii: usMEeHEHHE
pa3mepa, oOpe3ka, MOBOPOT, OTpakeHue, pabota ¢ 00JacTsIMHU (BbIIETIEHNE, KOTUPOBAHKE, 3AJIUBKA I[BETOM),
KOPPEKIHUs LIBETA, APKOCTU U KOHTPACTHOCTH.

Bexropnas rpaduka. Co3nanue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMHU TEKCTOBOTO MPOIIEC-
copa WU APYrux nporpamm (mpuiokeHuit). Jlo0aBieHne BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

MyabTUMeaNifHbIE NTPe3eHTAIuU

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

JlobGaBiieHne Ha claiij] ayTMOBU3yaTbHBIX TaHHBIX. AHUMAIUs. [ UIIepCChUIKH.



8 KVIACC

Teopernueckne 0CHOBbI MHPOPMATHKH

Cucrembl CHHUCICHHUS

Heno3umonnele ¥ MO3WLMOHHBIE cUCTeMbl cuucieHus. Andasur. OcHoBanue. Pa3Bépuyras dopma
3anucH yncia. [lepeBos B 1eCATUYHYIO CUCTEMY UNCE, 3aIIUCAHHBIX B APYTHX CUCTEMAaxX CUHMCIICHHUS.

Pumckas cucrema cuncieHus.

JBonunas cucrema cuuciienus. [lepeBo uensix uncen B npeaenax 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 mecTHaala-
TEPUYHOHN CHCTEMBI B TBOMYHYIO, BOCBMEPUYHYIO M JECITUYHYIO CUCTEMBI M 0OpaTHO.

Apudmernueckne onepanuy B JBOUYHON CUCTEME CUNCIICHUS.

DJIeMeHThI MATEeMATHYECKOH JIOTUKHU

Jlornueckue BbICKa3biBaHMs. Jlornueckne 3HaYeHUsl BHICKA3bIBAHUN. DJIEMEHTApHbIE U COCTABHBIE BbI-
cka3biBaHus. Jlornueckue onepanuu: «u» (KOHBIOHKIMS, JIOTHYECKOE YMHOXKEHNUE), «MIH» (AU3BIOHKIINS, JI0-
THYECKOE CIIOKEHUE), «He» (Jlornueckoe oTpuiianue). [Ipuopurer noruueckux onepanuii. OnpeneneHue mc-
TUHHOCTU COCTaBHOT'O BBICKA3bIBaHMS, €CJIM U3BECTHBI 3HAYEHUSI UCTUHHOCTU BXOJSIIUX B HErO 3JEMEHTap-
HBIX BbICKa3biBaHMi. Jlornueckue BoipaxkeHus. [IpaBuia 3amucu jgorudeckux Belpaxenuii. [loctpoenue Tab-
JIMI] UICTUHHOCTHU JIOTHYECKUX BBIPAXKEHUH.

Jlormueckue 31€MeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoiHUTEIN U AJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIHHU

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

Cgoiicta anroputma. CriocoObI 3aITMCH alITOpUTMa (CIIOBECHBIH, B BUJIE OJIOK-CXEMBI, POTpaMMa).

AnropurMuueckue KOHCTpyKuMH. KoHcTpykuus «cinepoBaHuey». JIMHeWHbI anroputM. OrpaHudeH-
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 nis popManbHOrO UCTIOIHUTENS AITOPUTMA, IPUBOISIIETO K TpeOyeMoMy pe3ynbTary npu
KOHKPETHBIX UCXOJIHBIX JaHHBIX. Pa3paboTka HECI0KHBIX aJITOPUTMOB C HCIIOJIb30BAaHUEM IIMKIIOB U BETBIIE-
HUH 175 yripaBiieHus: (GOpMallbHBIMU UCHIOJHUTEIAMHU, TaKuMH Kak Po6ot, Yepenamka, YepTéxuuk. Boimo:-
HEHUE alITOPUTMOB BPYUYHYIO U Ha KomIbioTepe. CUHTakcU4YecKue U JIorndeckue ommnoku. OTKasbl.

S3bIKk IpOrpaMMHpPOBaHUA

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIN AnropuTMuuecKuil S3bIk).

CucremMa nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrPaMM, TPAHCIISITOP, OTJIA UK.

[lepemenHas: tum, umsi, 3HaueHue. Llesnble, BelecTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

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

Bersnenus. CocraBHble yCI0BHs (3alMCh JIOTUYECKUX BBIPAKEHUN HA M3y4aeMOM fA3BIKE IPOrpaMMHU-
poBanus). Haxoxxaenne MUHMMyMa U MakCHUMyMa U3 JIBYX, TpEX U 4eThIpEX uuceln. PemeHne KBaapaTHOTro
YPaBHEHUS, UMEIOILIETO BEIIECTBEHHbIE KOPHH.

Juanorosas oTj1afKa MIporpaMM: MOIIAr0OBOE BBIIIOJIHEHUE, IPOCMOTP 3HAYEHUH BEJIMYMH, OTJIaJOUHBIN
BBIBOJI, BEIOOpP TOUYKH OCTaHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBkiuga 1uist HaX0xA€HUS HauOOJbIIEro oOLIero MeIuTeNs IByX HaTy-
panbHbIX uyKcen. PazOuenue 3anucu HaTypaibHOIO YKCia B MO3UIIMOHHON CHCTEME C OCHOBaHHEM, MEHbBILIUM
i paBHbIM 10, Ha OTAETBHBIC TUDPHL.

[ukn ¢ nepeMeHHON. AJIITOPUTMBI TPOBEPKU IEIMMOCTH OJHOTO LIEJIOTr0 YMCiIa Ha JIPYyroe, NpOBEPKU
HAaTypaJbHOI'O YUCJIA HA IPOCTOTY.



O6paboTka CUMBOJIBHBIX TaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) MepeMeHHbIe. [locuMBobHAs 0OpaboTka
cTpok. [locuér 4acTOTh MOSABICHHS CUMBOJIA B CTpoKe. BeTpoeHHsle pyHKIMM [11st 00pabOTKH CTPOK.

AHaJN3 aIrOpuTMOB

Omnpenenenne BO3MOXKHBIX PE3yJIbTaTOB paOOThI aIrOpUTMa IMPU JAHHOM MHOKECTBE BXOJIHBIX JaHHBIX,
orpeziesieHue BO3MOKHBIX BXOHBIX IaHHBIX, IPUBOASIIUX K TaHHOMY pe3yJbTaTy.

9 KJIACC

HudpoBasi rpaMOTHOCTH

I'noGaabHas cerb UHTEpPHET M cTPaTerun 0€30MaCHOIO MOBeIeHUS B Heil

I'mob6ansHas ceth UaTEpHET. [P-anpeca y3n0B. CeTeBoe XpaHeHHe JaHHBIX. METOIbI HHIUBUYyaTbHOTO
¥ KOJJIGKTMBHOTO pa3MelleHuss HOBoW mHpopmanuu B MHTepHere. bonbimue nanHeie (MHTEpHET-IaHHBIE, B
YaCTHOCTH JIaHHBIE COIIMATILHBIX CETEeM).

[Tonsitne 06 mHGOPMAITMOHHON 0€30MMacHOCTH. YTPO3bl HH(POPMAIMOHHOM 0€30MacHOCTH MpU padoTe B
rJ100aTbHOM CeTH M METOJIbI MPOTUBOACHCTBHS UM. [IpaBuia OGe3omacHoi ayTeHTU(UKAINH. 3alIuTa THYHON
uHpopmanuu B MHTepHEeTE. be3onacHpie cTpaTernu nosenenus B Matepuere. [lpeaynpexnenue BoBICUCHUS
B JIECTPYKTUBHbBIE U KPUMHUHAJIbHbBIE (DOPMBI CETEBOW aKTHUBHOCTH (KUOEpOy/UIMHT, GUIIMHT 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, pAaCHUCAHUS U APYTHUE), TOUCKO-
Bble CIIYXOBbI, CIyObl OOHOBIIEHUS MpOTrpaMMHOro oOecredeHus U Jpyrue ciayxObl. CepBUCHI rocyaap-
CTBEHHBIX yciyr. OOnauHble XpaHUIUIIa JaHHbIX. CpeacTBa COBMECTHON pa3pabOTKHU JOKYMEHTOB (OHJIaiH-
oducsr). [IporpammHoe obecriedeHre Kak BeO-CEpBHC: OHJIAWHOBBIE TEKCTOBBIC U TpadUueCKHe PEIaKTOPHI,
cpeabl pa3pabOTKH MPOrpaMM.

Teopernueckne 0CHOBbI HH(POPMATHKH

MopenupoBaHue Kak MeTO/l O3HAHUSA

Mopnens. 3anaun, pemaemMblie ¢ IOMOIIbI0 MoAenupoBanud. Knaccudukanuu moneneil. MarepuaibHble
(HaTypHble) U HH(pOpMAIMOHHBIE Mozenu. HempepbiBHBIE U JUCKpETHBIE MOJENU. VIMUTAIIMOHHBIE MOJIEIH.
Hrposbie Mosienu. O1ieHKa aIeKBaTHOCTU MOJIENTH MOAETHUPYEMOMY OOBEKTY U IIeNIsIM MOAETHUPOBAHHUS.

Tabmuunbie monenu. Tabnuia Kak mpeICcTaBIeHUe OTHOIICHMUS.

baser nannbix. OTOOp B TaOIHUIE CTPOK, YAOBIECTBOPSIOMIUX 33JAHHOMY YCJIOBHIO.

I'pad. Bepumna, pe6po, nyts. OpreHTHpPOBaHHbIE U HEOpHEHTHpOBaHHbIE Ipadsl. [InnHa (Bec) pedpa.
BecoBas marpuna rpada. dnuHa myTu Mexay BepiinHamu rpada. [louck ontumanbHOro mytH B rpade.
HauanbHas BepiinHa (MCTOYHMK) U KOHEYHAsl BepIIMHA (CTOK) B OPHEHTHUPOBAHHOM Tpade. Brruncnenue xo-
JM4YeCcTBa MyTel B HANpaBJIEHHOM allMKINYeCKOM rpade.

Hepero. Kopens, Bepmnna (y3en), 1uct, pedpo (ayra) aepeBa. Bricota nepesa. [lomnepeso. [Ipumepsr
UCIIOJIb30BaHUs JiepeBbeB. [lepeOop BapuaHTOB C MOMOIIIBIO JIEpeBa.

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

Oransl KOMIIBIOTEPHOTO MOJICIMPOBAHUS: IOCTAHOBKA 3aJ[auH, MOCTPOEHHE MAaTEMAaTUYECKOH MOJEIH,
IporpaMMHasi peaiu3alus, TECTUPOBaHUE, IPOBEICHIE KOMIBIOTEPHOTO SKCIIEPUMEHTA, aHAJIH3 €r0 Pe3ylib-
TaTOB, YTOYHEHHE MOJIEIIH.

AJITOPUTMBI M TPOTPAMMHMPOBAHME

Pa3pa6oTka aJropuTMoB U NpOrpaMm

Paz0Ouenue 3amaun Ha noazagayr. CocTaBIeHHE AITOPUTMOB M MIPOTPaMM C MCIIOJIb30BaHHEM BETBIIC-
HUH, HUKIOB U BCIIOMOTAaTEIbHBIX aJTOPUTMOB JJISl YIPaBJIEHUs HCTOIHUTEIeM PoOOT wim ApyrumMu Ucros-
HUTEJIIMU, TaKUMU Kak Yepenaiika, YepTEKHUK U APYTUMHU.

TabGnuunble BenmuuuHbl (MaccuBbl). OgHOMepHbIe MaccuBbl. COCTaBIIEHUE U OTJIAAKA MPOTPaMM, peau-
3YIOIIKUX THIIOBBIE aITOPUTMbI 00paOOTKN OJTHOMEPHBIX YMCIOBBIX MAaCCHBOB, HA OJJHOM U3 S3BIKOB IIPOTpaM-



mupoBanus (Python, C++, Ilackans, Java, C#, [lIkonbHBIH ATTOPUTMUYECKUN SI3bIK): 3aMOJHEHNE YHCIOBOTO
MaccuBa CIy4alHBIMU YMCIIAMH, B COOTBETCTBUU € (pOopMyIIoif miu myTéM BBOAA YMCENl, HAXO0XKJICHHE CYMMBbI
9JIEMEHTOB MacCHBa, JUHEHHBIA MMOUCK 33JaHHOIO 3HAYEHHUS B MAcCHBE, MOJCYET IEMEHTOB MaccHUBa, YAO-
BJIETBOPAIOLINX 3aJlaHHOMY YCJIOBHUIO, HAaX0XKJICHHE€ MHUHUMAJIBHOIO (MaKCHMAaJIbHOIO) 3JIEMEHTa MacCHUBa.
CoprupoBka maccusa.

O06paboTka MOTOKA JAHHBIX: BBIYMCICHHUE KOJMYECTBA, CYMMBI, CPEIHEr0 apu(PMETHYECKOr0, MUHHU-
MaJIbHOI'O UM MaKCHMaJbHOTO 3HAYEHHs 3JIEMEHTOB II0OCIEA0BATEIbHOCTH, YJOBIECTBOPSAIOIIUX 3aJaHHOMY
YCIIOBUIO.

Yupasienue

VYnpasnenue. Curnan. O6paTHas cBs3b. [lomyueHne curHagoB OT HU(PPOBBIX AATYMKOB (KacaHus, pac-
CTOSIHUSI, CBETA, 3ByKa U Jipyroro). [Ipumepsl ucnonap3oBaHus NpuHIMIA OOPaTHOM CBA3M B CUCTEMaXx yIpaB-
JIEHUS TEXHUYECKUMH YCTPOUCTBAMHU C IIOMOLIBIO IaTYUKOB, B TOM YHCJIE B POOOTOTEXHHUKE.

[Tpumepbl pOOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIpaBJIEHUS JBUKEHHEM B TPAaHCIOPTHOM cucTeme,
CBapOyYHasl JIMHMS aBTO3aBOJla, aBTOMATU3MPOBAHHOE YIPABJICHUE OTOIUIEHWEM JIOMa, aBTOHOMHAasl CUCTEMa
yIpaBJIEHUS TPAHCIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI).

NudopMmanmoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIIbI

[TonsaTne 06 >NMEKTPOHHBIX TaOMUIaX. THUITBI JaHHBIX B STYEHKaX JIEKTPOHHOU Tabimuipbl. PenakTupoBa-
HUe U (opmatupoBanue Tabnum. BcrpoeHHble (QyHKIMM A MOMCKA MAaKCUMyMa, MHUHUMYMA, CyMMBI H
cpeanero apudmernyeckoro. CopTUpoBKa AAHHBIX B BbLAEICHHOM jauanasone. Iloctpoenue nuarpamm (ru-
CTOrpamMma, KpyroBas iuarpamMma, Toue4dHas auarpamma). Beioop tumna nuarpamMmsl.

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

VY cn0oBHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabnuiax. CyMMUPOBaHUE U MOACUYET 3HAUEHUH, OTBEUAIOILIUX
3agaHHOMYy ycioBHio. OOpaboTka OonpIIMX HAOOPOB JaHHBIX. UHMCIEHHOE MOAETUPOBAHUE B JIEKTPOHHBIX
Ta0IUIaX.

NndopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponb nHOpMaLIMOHHBIX TEXHOJOTUI B pa3BUTHHM SKOHOMUKH MHpA, CTPaHbl, pernoHa. OTKpHIThIE 00-
pa3oBaTeNbHbBIE PECYPCHI.

[Tpodeccun, cBsi3anHble ¢ UHPOPMATUKON U MHPOPMALMOHHBIMU TEXHOJOTHAMM: BeO-AM3aliHEp, TPOrpam-
MHCT, pa3pabOTYMK MOOWJIBHBIX MPUIIOKEHUH, TECTUPOBIIMK, apXUTEKTOpP MPOrpPaMMHOI0 obOecredeHus,
CHEIHMAJIMCT 10 aHAJINU3Y JAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOT'PAMMBI IIO UH®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

W3yuenne uHPOpMATHKU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHUsI HANPABICHO HA JTOCTH)KCHUE
00yYaroIUMUCS JINYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS COJCPIKAHHS y4eO-
HOTO TIPEMETa.

JIMYHOCTHBIE PE3YJIBTATDI

JlnuHOCTHBIC PE3yIbTAaThl HMEIOT HAIIPABICHHOCTh Ha PEIICHHUE 3a/1a4 BOCITUTAHUS, PA3BUTHS M COIMa-
TU3aIK 00yJaroIIuXcs CPEACTBAMU y4eOHOTO IPEeIMETa.

B pesynbrate nzydeHnuss HHPOPMAaTUKK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00y4aromerocs
OyayT cOpMUPOBAHKI CIEAYIONINE TNYHOCTHBIC PE3yIbTaThl B 4aCTH:

1) naTpuoTHYeCKOro BOCIUTAHUSA:

[IEHHOCTHOE OTHOIICHUE K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAayYHOMY HACIICIHUIO,
MOHMMaHKE 3HAYCHUsI MH(POPMATHKU KaK HAYKH B KU3HU COBPEMEHHOTO OOINECTBA, BIaJCHHE AOCTOBEPHOM
nHpopManrei 0 IepeOBbIX MUPOBBIX U OTEUYECTBEHHBIX AOCTIKEHHSX B 00JacTH MHPOpPMATUKUA U HHDOP-
MAaIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O MU(POBOH TpaHchHOpMaIK COBPEMEH-
HOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OpHEHTAIMsI Ha MOpPAJbHBIC IICHHOCTH W HOPMBI B CHUTYallUsiX HPABCTBEHHOTO BBIOOPA, TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHUE M MOCTYIIKH, 8 TAKXXE MOBEICHUE U MOCTYIKH IPYTUX JIOACH ¢ MO3UIUH HPaB-
CTBCHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIICICTBUI MOCTYIIKOB, aKTHBHOE HETIPUSITUE ACOIIUAITb-
HBIX ITOCTYIIKOB, B TOM 4yuciie B MIHTepHeTe;

3) rpa:kIaHCKOr0 BOCTIUTAHUSA:

IPEJCTaBICHUE O COL[MAIbHBIX HOPMaxX M MpaBHaX MEXIUYHOCTHBIX OTHOUIEHUH B KOJJIEKTUBE, B TOM
qucie B COUUAIBHBIX COO0IIeCcTBaX, COOII0IeHUE TpaBuil 0€30MaCHOCTH, B TOM YHCIIE HABBIKOB O€3011aCHOTO
MOBEJICHUSI B MHTEPHET-CPEJIE, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOW JEATENLHOCTH MPH BBITOTHEHUN
y4eOHBIX, O3HABATEIbHBIX 33/a4, CO3/IaHNUH y4eOHBIX MMPOEKTOB, CTPEMIICHHE K B3aUMOIIOHMMAaHUIO U B3au-
MOTIOMOIIIM B Mpoliecce 3TOM y4eOHON NesTeIbHOCTH, TOTOBHOCTh OLIEHWBATh CBOE IMOBEJIEHHE U MOCTYIKH
CBOMX TOBApHILEH ¢ MO3UIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEICTBUNA MOCTYTI-
KOB;

4) HeHHOCTell HAYYHOr0 MO3HAHUA:

c(OPMHPOBAHHOCTh MUPOBO33PEHUYECKHUX IpPEJCTaBIeHUH 00 MH(pOpMaluuu, MHPOPMALMOHHBIX MPO-
neccax M MHGOPMALMOHHBIX TEXHOJOTHAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKd U
OOIIECTBEHHOH MPAKTHKH W COCTABIISIONINX 0a30BYI0 OCHOBY ISl TIOHUMAHUS CYIIHOCTH HAYYHON KapTHHBI
MUDA;

MHTEpeC K 00yuYeHHUIO M MO3HAHHUIO, JIFO003HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K caM0o00pa3oBa-
HUI0, 0CO3HaHHOMY BBIOOpY HAlPaBJICHHOCTU M YPOBHS 00y4eHUS B JJaJIbHEHIIEM;

OBJIAJICHUE OCHOBHBIMH HAaBBIKAMH HCCIIEIOBATENBCKON JEATENBHOCTH, YCTAaHOBKA Ha OCMBICICHHUE
OTIbITa, HAOJFOICHH, TIOCTYITKOB M CTPEMJICHHE COBEPIIEHCTBOBATH ITYTH JOCTIKEHUS HHIUBUIYAIHLHOTO U
KOJIJISKTUBHOTO 0J1aromnoyyus;

c(OPMHPOBAHHOCTH MH(POPMAITMOHHONW KYJIBTYPHI, B TOM UYHUCIIE HABBIKOB CAMOCTOSITEIBHON pabOTHI C
Y4eOHBIMH TEKCTaMH, CIIPABOYHOMH JINTEPATYPOH, pa3HOOOPa3HBIMH CPEICTBAMH HH()OPMAIIMOHHBIX TEXHOJIO-
THid, @ TAK)KE YMCHHUS CAMOCTOSITEIILHO ONPENENATh el CBOEr0 OOYYeHUs, CTaBUTh U (POPMYITHPOBATH IS
ceOst HOBBIE 3a7]auu B y4€0€ M TIO3HABATEIILHOW JIETEILHOCTH, pa3BUBAaTh MOTUBBI M HHTEPECHI CBOCH MO3HA-
BaTENIbHON JEATENbHOCTH;

5) popmupoBaHusi KyJbTYpPbI 310POBbSI:

OCO3HAHHE [IECHHOCTH XHM3HH, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha 3/I0OPOBHIii
o0pa3 >XM3HU, B TOM YHUCJE W 3a CYET OCBOEHHUS M COOJIOICHMS TPeOOBaHMI OE30MacHOM IKCILTyaTarluu
cpeAcTB UHPOPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

6) TPY10BOr0 BOCIIUTAHUA:



MHTEpEC K MPAaKTUYECKOMY M3yueHHIO Ipodeccuil U Tpyaa B cdepax npodeccHoHAIbHON IesTenbHO-
CTH, CBA3aHHBIX ¢ HH(OPMATUKOH, IPOrPaMMUPOBAHHEM U MH(POPMAITMOHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHbI-
MH Ha JJOCTIDKCHUAX HAYKH HH(POPMATHKH U HAyYHO-TEXHUYECKOTO Iporpecca;

OCO3HaHHBII BEIOOP M OCTPOEHHE UHIUBHIyaIbHON TPACKTOPUH 00pa30BaHUs M KH3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX U OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

OCO3HaHHE ITI00ATBHOTO XapaKTepa HKOJIOTMYECKUX MPOOJIeM U IyTeil UX pelieHus, B TOM YHCIIe C yué-
TOM BO3MOKHOCTEH MH(OPMAITMOHHBIX 1 KOMMYHUKAI[HOHHBIX TEXHOJIOTHI;

8) ananranuu o0y4yaiouerocsi K U3MeHSIOIMMCS YCJIOBHSAM COLMAIbHON U NPUPOIHOM cpebl:

OCBOCHHE 00YUAIOMIMMUCS COLUAIIBHOTO OIBITa, OCHOBHBIX COLMAIIBHBIX POJICH, COOTBETCTBYIOUINX BE-
AyIIEH AesATeNbHOCTH BO3pacTa, HOPM M NPaBHJ OOIIECTBEHHOTO MOBEICHUS, (HOPM COLMATBHON KHU3HU B
rpyIIax U cooOIecTBaX, B TOM YUCIIE CYIIECTBYIONINX B BUPTYalIbHOM IPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MIPOTPAaMMBI 10 HH(POPMATHKE OTPAXKAIOT OBJIAICHUE YHUBEP-
CaJIbHBIMU Y4€OHBIMU JICHCTBUSMU — [T03HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETyJIATUBHBIMU.

IMo3naBaTebHbIe YyHHBepPcAIbHbIEe yueOHbIe AeiicTBUSA

Ba3oBble 1oruueckue geiicTBUA:

YMEHHUE OIpeNeIATh MOHATUS, CO3/1aBaTh 00OOIIEHHs, YCTaHABIMBATh aHAJIOIMU, KIacCU()UIUPOBATh,
CaMOCTOSITEJIbHO BBIOMpPAaTh OCHOBAHUS M KPUTEPUM Ul KiacCU(UKAIMKM, YCTAaHABJIMBAaTh INPUYMHHO-
CIICZICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKHE PACCYXKICHHUS, JENaTh yMO3AKIIOUEHUS (MHAYKTHBHBIC, TEIyK-
TUBHBIC ¥ 110 aHAJIOTHH) U BBIBOJIBI,

YMEHHUE CO03/1aBaTh, IPUMEHSITH M TPE0OPa30BhIBATH 3HAKH M CHMBOJIBI, MOJECITH U CXEMBI JIJIsl PEUICHUS
y4eOHBIX M MTO3HABATENbHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMPATh CIIOCOO peleHus yuyeOHOM 3ajaun (CpaBHHUBATh HECKOJIBKO BapHaHTOB pe-
IICHUs1, BEIOMpATh HAanOoJIee MOAXOAIINN C YUETOM CAaMOCTOSITENTFHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTebcKue 1eHCTBUS:

(GopMyIMpOBaTH BONPOCHI, (PUKCUPYIOIIUE PA3PHIB MEKAY PEATIbHBIM U KellaTeIbHbIM COCTOSIHUEM CH-
Tyaluu, 00beKTa, U CAMOCTOSTEILHO YCTaHABIUBATh HCKOMOE U JAaHHOE;

OLIEHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTHh HH(POPMAITHIO, ITOTYYSHHYIO B X0J1€ UCCIIEIOBAHNUS;

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

Pabora ¢ undopmanmeii:

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

IPUMEHATh Pa3InYHbIE METOJIbl, HMHCTPYMEHTBI U 3alpochl IPHU MOUCKE M 0TOOpe MH(pOpMAIMU WU
JTAHHBIX U3 MICTOYHUKOB C YYETOM IMPEIOKEHHON yueOHOM 3a1auu 1 3alaHHBIX KPUTEPHEB,;

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

CaMOCTOSITENILHO BBIOMpATh ONTHMANbHYIO (OpMY MHpeACTaBiIeHUs WH(POPMAIMU U WILTIOCTPUPOBATDH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMSIMU;

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 CYXACHHS C CY>KICHUSIMH JIPYTUX YUaCTHUKOB AHANIOTa, OOHAPYKUBATh pa3indue U
CXOJCTBO ITO3UIIHIL;



MyOJINYHO MPEICTABIATH PE3YJIbTAThl BHIITOJHEHHOTO OMbITa (3KCIIEPUMEHTA, UCCIICAOBAHUS, TPOCKTA);

CaMOCTOSITENTLHO BbIOMpPATh (hopMaT BBICTYIUICHHS C Y4ETOM 3aqad NpPE3CHTAllMM U OCOOCHHOCTEH
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 MH(OPMAIIMOHHON JEITEIbHOCTH 10 cOopy, 00paboTke, nepeaaye, Gop-
MaJIM3alii UHPOPMAIIUH, KOJUIEKTUBHO CTPOUTH JCHCTBHS MO €€ JOCTIKCHHIO: PACIpeAeIsTh POJIH, T0TOBa-
pUBATKCS, 00CYXKIATh MPOLIECC M PE3YJIHTAT COBMECTHOM pabOTHI,

BBIMIOJIHSTh CBOIO YacTh pabOThl ¢ MH(OpMaluei Win HHPOPMAITMOHHBIM POTYKTOM, TOCTHras Kade-
CTBEHHOT'O pe3ysibTaTa [0 CBOEMY HAMPABICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C IPYTUMH WICHAMH KOMaH-
JIBL;

OLIEHUBATh KaueCTBO CBOETO BKJIAJa B 00U MH(OPMAIIMOHHBIN MPOIYKT IO KPUTEPUSM, CAMOCTOS-
TENLHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHS;

CPaBHMBATh PE3YJIbTAThI C UCXOIHOM 3aa4ueii U BKJIA KaXI0r0 YieHa KOMaH bl B TOCTHIKCHHE PE3yb-
TaTOB, Pa3/esATh chepy OTBETCTBEHHOCTH U MPOSBJIATH TOTOBHOCTH K MPEAOCTABICHUIO OTUYETA TIEpe]] IPYII-
TIOH.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranmszaums:

BBISIBIISIT B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX TPOOIEMBI, TPEOYIOIINE PELICHHUS;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJXOJaX K MPUHATUIO pelleHUH (MHIMBUIYyaIbHOE MPUHATUE pelle-
HUH, IPUHATHE PELICHUH B TpYIIE);

CaMOCTOSITENIHO COCTABJIATh AJTOPUTM PELIeHMs 3a7audl (WK €ro 4acTh), BBIOMpATh CIOCO0 perieHust
yueOHOM 33/1auu ¢ yUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh Ipe/ia-
raeMbl€ BapUaHThl PEIICHUH;

COCTABJIATH IUIaH JEUCTBHUH (IJIaH peai3alliid HaMEYEHHOTO AJrOpUTMa peIleHHs), KOPPEKTUPOBATh
MPEUIOKEHHBIN aJITOPUTM € YYETOM TMOJTYYEHUS] HOBBIX 3HAHUN 00 M3y4aeMoM OOBEKTE;

JieNiaTh BBIOOP B YCIOBUSX MPOTUBOPEUMBOIM HH(POpMALIUK U OpaTh OTBETCTBEHHOCTD 3a PEILICHHE.

CamokoHTpoJIb (peduiexcus):

BJIaJIETh CIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMU U pedIIeKCHu;

JlaBaTh OLEHKY CUTyallMH U IIpejiaraTh IUlaH €€ U3MEHEHMS;

YUUTBHIBaTh KOHTEKCT U MPEABHUAETh TPYJHOCTH, KOTOPhIE MOT'YT BO3HHKHYThH NPHU PEIICHUU y4eOHOM
3aJla4yM, aJanTUPOBATh PEIIEHNE K MEHSIOIUMCS OOCTOSTEIbCTBAM;

OOBSICHATH MPUYUHBI JOCTHXKEHHSI (HEAOCTHXKEHHS) Pe3yIbTaTOB HH(POPMALIMOHHOM 1A TEIbHOCTH, J1a-
BaTh OLICHKY PUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh MO3UTHUBHOE B MIPOU3OILEAIICH CUTYaINH;

BHOCUTbH KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB, U3MEHHUBIIMXCS CHUTYaIUH,
YCTaHOBJIEHHBIX OHIMOOK, BO3SHUKIINX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YNIbTATA LEIH U YCIOBUIM.

IMOLMOHATbHBIN HHTE/VICKT:

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

IIpunsiTue cedst m 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 MPUMepax CMBICI MOHATHN «HMH(pOpMaLusy, «MH(OOPMAIIMOHHBINA MpoIeccy», «o0paboTka
uHpOpMaLUNY, «XpaHeHHE HHPOpMALIUNY, «TIepeada HHpopMaum»;

KOAMPOBATh U JEKOJUPOBATh COOOLICHMS IO 3aJaHHBIM IIpaBUJIaM, J€MOHCTPUPOBATh IOHUMAHHUE OC-
HOBHBIX IIPUHIUIIOB KOJUPOBaHUS HHPOPMALIUU Pa3IMYHON IPUPOAbI (TEKCTOBOH, rpadu4ecKoil, ayauo);

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

OLIEHUBATh U CPAaBHUBATh Pa3MeEPhl TEKCTOBBIX, I'padMueCKUX, 3BYKOBBIX (DailioB 1 BUEO(DANIIOB;

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

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

[0JIy4aTh U HUCIOJb30BaTh MH(OPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBLHOIO KOMIBIOTEpA U €ro oc-
HOBHBIX JJIEMEHTax (IpOoIeccop, ONepaTHBHAs NaMsATh, JOJTOBPEMEHHAs IaMsATh, YCTPOWCTBA BBOZA-
BBIBOJIA);

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

OPHEHTUPOBATHCS B UEPAPXUUECKON CTPYKType (ailyioBoi cuUcTeMBbl (3alUChiBaTh MOJIHOE UM (aiina
(xatanora), myTh K (aiiny (KaTajory) mo UMeIeMycs ONUCcaHui0 (aioBON CTPYKTYphl HEKOTOPOTO WH-
(hOopMaIMOHHOTO HOCHTEJIS ),

pabotats ¢ (ailloBOl CHCTEMOI MEPCOHAIBHOTO KOMITBIOTEPA C MCIOJIB30BAaHUEM TIpa(UyecKoro MH-
tepdelica, a UMEHHO: cOo3JaBaTh, KOMMPOBATh, IE€PEMEIIATh, EPEUMEHOBBIBATh, YAAISATh U apXUBHUPOBATH
(ailnpl U KaTaJor, UCIOJIb30BaTh AHTUBUPYCHYIO IPOrPaMMYy;

MPEJCTABIATh PE3YIbTATHI CBOCH NEATEIFHOCTH B BUAE CTPYKTYPUPOBAHHBIX MIUTIOCTPUPOBAHHBIX J0-
KYMEHTOB, MYJIbTUMEAUNHBIX ITPE3CHTALINAN;

uckaTh HH(popmaruio B UHTepHeTe (B TOM YHCIe, 10 KIYEBbIM CJIOBaM, [0 U300paKeHHUI0), KpUTHYE-
CKM OTHOCHUTbCS K HaiiieHHON MH(OpMaIuK, 0CO3HaBasi ONACHOCTb ISl JIMYHOCTH U OOILECTBa pacrpocTpa-
HEHHsI BPEIOHOCHOH HH(OpMAIIHH, B TOM YHCIIe IKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIOJIb30BAaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHKAIIUA;

cobnoaTh TpeOoBaHMs 0€30MacCHON IKCIUTyaTallud TEXHUYECKUX CPEeICTB MH(POPMALMOHHBIX U KOM-
MYHUKAIIMOHHBIX TEXHOJIOTH, COOJIIOIaTh CETEBOM ITHUKET, 0a30BbIe HOPMBI HH()OPMAIIMOHHON YTHKH H TIpa-
Ba Ipu paboTe C MPHIIOKEHUSIMHU Ha JHOOBIX ycTpoiicTBax U B MIHTepHeTe, BbIOMpaTh Oe30macHble CTpaTeruu
MOBEJICHUS B CETH;

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

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

MOSICHATH HA MIPUMEpaxX pazInyusi MEeXAy MO3UIIMOHHBIMU U HEMO3ULIMOHHBIMU CUCTEMaMH CUMCIICHHUS;

3alMChIBaTh U CpaBHUBATH Lieibie yncia oT 0 7o 1024 B pa3auyHbIX MO3UIMOHHBIX CUCTEMAaX CUUCIIE-
HUs (C OCHOBaHUSMH 2, 8, 16), BBINONHITH apupMETHUECKHUE OTIepallii HaJl HUMU;

PacCKpbIBaTh CMBICI MOHATUM «BBICKA3bIBAHUEY, «JIOTHYECKAs ONEPALUS», «IOTHYECKOE BBIPAXKEHUEY;

3aMUChIBaTh JIOTUYECKHUE BBIPAKEHUSI C HCIOIb30BAHUEM JTU3BIOHKIIMM, KOHBIOHKIMM U OTPULAHUS,
ONpEIENATh UCTUHHOCTD JIOTUYECKUX BBIPAKEHUMN, €CIIM U3BECTHBI 3HAYEHHS] UICTUHHOCTH BXOJAIIMX B HETO
MEPEMEHHBIX, CTPOUTH TaOIUIIBI HCTUHHOCTHU JUISL JIOTUYECKUX BBIPAXKECHHUIA;

PacKpbIBaTh CMBICI MOHATHI «HMCHOJHUTEIbY, «AJITOPUTM», «IIPOrpaMMay, MOHUMAs Pa3HULY MEXKIY
yIoTpebIeHHEM 3TUX TEPMUHOB B OOBIIGHHOW pedH U B MH(POpMaTHKE;

OIMCHIBATH AJITOPUTM PEIICHUS 3a/1a41 PA3IMYHBIMUA CLIOCO0AMH, B TOM YHCIIE B BUIE OJIOK-CXEMBI;

COCTAaBJISITh, BBIIIOJIHATH BPYYHYIO U HA KOMITBIOTEPE HECIOMXKHBIE aJITOPUTMBI C UCIIOJIb30BAHUEM BETB-
JICHUW W IIUKIIOB JUTsI YITPaBJICHUS UCIIOJIHUTEIIIMH, TaKUMHU Kak Pobot, Uepenamka, YepTéxHUK;

WCI0JIb30BaTh KOHCTAHTHI U MIEPEMEHHBIEC PA3TMYHBIX TUIIOB (YMCIOBBIX, TOTUUECKUX, CAMBOJIBHBIX), a
TaKXe COJEPIKAIME UX BBIPAXKEHUS, UCIIOIB30BATh ONEPATOP MPHUCBAaUBAHNS,



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

aHAJIM3UPOBATh IPEUIOKEHHBIE AITOPUTMBI, B TOM YHCJIE ONPEAEIATh, KAKHE PE3yIbTaThl BO3MOKHBI
IIPU 33JJaHHOM MHO’KECTBE MCXO/HBIX 3HAUCHHUIA;

co3/laBaTh M OTJIAKUBaTh IPOTrPaMMbl Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++, Ilac-
Kaib, Java, C#, LlIkonbHbI ANTOPUTMUYECKUN SI3BIK), peanu3yIonre HECIOKHBIE aJTrOpUTMBI 00pabOTKU
YHCJIOBBIX JJAHHBIX C MCIOJIb30BAaHUEM LIMKJIOB U BETBJICHUMH, B TOM YMCIIE pEAJIU3YIOLIUE IIPOBEPKY JEIUMO-
CTH OJIHOTO IIEJIOT0 YMcja Ha JpYroe, MpOBEpPKY HAaTypalbHOI'O YHUCIAa HA HPOCTOTY, BbIAEICHUS LU U3
HaTypaJbHOI'O YUCIIA.

K koHIiy o0y4enus B 9 kiacce y o0yuaromnierocst 0yayt copMUpOBaHbI CIEAYIONTNE YMEHUS:

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-
CJIEIOBATEILHOCTEN MM OJTHOMEPHBIX YMCIOBBIX MAaCCHUBOB (IMIOMCK MAaKCMMYMOB, MUHUMYMOB, CYMMbI WUJIU
KOJIMYECTBA JIEMEHTOB C 33JJaHHBIMU CBOWCTBAMH) Ha OJTHOM U3 s3bIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, llIkonbHBIA AITOPUTMUYECKUN SI3BIK);

PacKpbIBaTh CMBICI TMOHSTHI «MOJEINbY», «MOJICTUPOBAHUEY, ONPEACIATh BUIBI MOJEJEH, OIEHUBATH
aJICKBAaTHOCTb MOJIEJIM MOJIEITUPYEMOMY OOBEKTY H IIEJISIM MOJICTUPOBAHMS;

UCIOJIb30BaTh Irpadbl U JEpeBbs A MOACTUPOBAHUS CUCTEM CETEBOM M MEPAPXUUYECKOM CTPYKTYPHI,
HAXOJUTh KpaTyaliuii myTh B Tpade;

BEIOHMpATH CIIOCO0 MPEICTABICHHS JAHHBIX B COOTBETCTBHH C TIOCTABICHHOW 3a1aueii (TaOIUIIbI, CXEMBI,
rpaduKH, TuarpamMmbl) C UCIOJIb30BAaHUEM COOTBETCTBYIOIINX MPOrPAMMHBIX CPEACTB 00paOOTKH JaHHBIX;

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 SJEKTPOHHBIX TaOIUIIAX (POPMYIIBI IJisi PAaCU€TOB C MCIOIB30BAaHUEM BCTPO-
€HHBIX apuMeTHIecKuX PyHKIUN (CyMMHPOBAHHUE U TIOJICYET 3HAYCHU, OTBEUAIONINX 33JaHHOMY YCIIOBHIO,
cpenHee apudmeTnyeckoe, MOMCK MAaKCUMAIBHOTO MU MUHHUMAJIBHOTO 3HAU€HUs1), aOCONIOTHON, OTHOCUTEN b-
HOW, CMEIIAHHOM aJjpecalny;

WCIIOJIH30BATh JIEKTPOHHBIE TAOIUIIBI AJII YUCIEHHOTO MOJISTHPOBAHUSI B MIPOCTHIX 33/1ayaxX U3 Pa3HbIX
MPEAMETHBIX 00J1acTel;

HCIOJIb30BaTh COBPEMEHHbBIE MHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAI[MOHHBIE CEPBUCHI, 00say-
HbIE XpaHWIHIIA TAHHBIX, OHJIAWH-TIPOrPaMMBbI (TEKCTOBBIC U IpadUuecKue peJaKkTOPhl, CPeabl Pa3pabOTKN))
B Y4eOHOM ¥ TTOBCEIHEBHOM JIESITEIILHOCTH;

MPUBOJUTH TPUMEPHI HUCIIOIB30BAHUS T€OMH(OPMAIIMOHHBIX CEPBUCOB, CEPBHCOB T'OCYIAPCTBEHHBIX
ycIyT, 00pa3oBaTeIbHBIX cepBUCOB MHTEpHETa B y4eOHOM U MOBCETHEBHON 1EATEIHHOCTH;

MCIOJIb30BaTh Pa3jIMYHbIE CPEACTBA 3aAIIUTHI OT BPEJOHOCHOTO MPOTPAMMHOIO OOECIICUYeHHs, 3alllu-
aTh MEPCOHATBHYIO HH(GOPMAITUIO OT HECAHKITMOHUPOBAHHOTO JTOCTYIA U €ro MOCJEICTBHUI (pa3riameHus,
MTOJAMEHBI, YTPATHI JAHHBIX) C Y4ETOM OCHOBHBIX TEXHOJIOTHUECKUX U COIMATBLHO-TICUXOJIOTUUECKUX aCIIeKTOB
UCIOJNIb30BaHus ceTu MHTepHeT (ceTeBas aHOHUMHOCTD, ITU(PPOBOI Clie/], ayTEeHTUYHOCTh CYOBEKTOB U pecyp-
COB, OTIACHOCTH BPEIOHOCHOTO KOJIa);

pacrno3HaBaTh MOMBITKU U MPEAYNPEKIaTh BOBICUECHUE CEOsI U OKPYXAIOUINX B JECTPYKTHUBHBIE U KPHU-
MUHAJIbHBIE ()OPMBI CETEBON aKTUBHOCTH (B TOM YHCIIe KHOSPOYTHHT, (DUIIIUHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KonuuecTBo yacos
No HanmMeHnoBanue paszienoB U TeM DnekTpoHHbIC (IU(PPOBHIE)
0/ [POrpaMMbl Kontponer | PoxTHIC  obpasoBarenbHble pecypebl
Bcero CKHE
ble PabOTHI
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

Nudopmanus u nabOpMaITMOHHBIE
2 https://m.edsoo.ru/7f41646¢
MIPOIECCHI

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
OBILIEE KOJIMYECTBO YACOB IO ITPO- 34 3 0
I'PAMME



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

KonnyectBo yacoB
Ne HaumenoBaHue pa3gesioB M TeM IIpakTHYec JyiekTpOHHBIE (LM (pPOBLIE)
n/  MPorpamMMbl Bcero KourpoaeH KHe o0pa3oBaTe/IbHbIE pecypchl
ble padoThI
padoThI
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

KosanyecTBo 4yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM Kounrposn IIpakrnue (uudposbie)
n/m OporpamMMbl Bcero bHbIE cKHe odpa3oBaTe/bHbIE
padorel  padoThI pecypchl
Pasznea 1. llndpoBasi rpaMOTHOCTH
11 I'moGanpHas cetb IHTEpHET U cTpaTeruu 3 bubmuoreka [JOK
) 0e301acHOTO MOBEICHUS B HEl https://m.edsoo.ru/7f41a7d0
1.2 Pabota B mH(DOpMAITMOHHOM MMPOCTPAHCTBE 3 bubmotexa [IOK
' pMatt pocTp https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3znen 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
2.1 MopenupoBaHue Kak METO]] IIO3HAHHS 8 1 hlttps://m.edsoo.ru/7f41a7d0
Wroro no pazneny 8
Pa3nes 3. AiiropuT™Mbl M IPOrpaMMHUpPOBaHue
3.1 Pa3paboTka aqropuTMOB U IIporpamm 6 1 https://m.edsoo.ru/7t41a7d0
3.2 VYnpasienue 2 https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 8
Pa3nea 4. UndpopManoHHbIEe TEXHOJTOTHH
4.1 DNEeKTPOHHBIE TAOIHUIIBI 10 https://m.edsoo.ru/7f41a7d0
4.2 Vb OpMALMOHHEIE TEXHONOTHH B COBDE- 1 https://m.edsoo.ru/7f41a7d0
MEHHOM O0II[eCTBe
Hroro no pazneny 11
[MoBropeHue 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 34 5 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

No KoJjuuecTBo yacos DJIeKTpOoHHBbIE U(POBLIE
Tema ypoka
n/n Bcero K.pa6. Ilpak [dara  oOpa3oBaresbHbIE pecypehbl
T.paod.
Kommbrotep — yHHUBepcanbHOE BBIYUC-
1 JTUTENILHOE YCTPOMCTBO, paboTaroiee 1 bubnmoreka [JOK
1o nporpamme. TexHuka 06e30MacHOCTH https://m.edsoo.ru/8al1521d2
U TpaBuJIa paboThl HA KOMIIBIOTEpE
2 Hcropus u coBpeMEeHHbIE TEHIEHIIUN 1 bubmmoreka [IOK
Pa3BUTHUS KOMITBIOTEPOB https://m.edsoo.ru/8al523ee
, | Do Gormereme 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/8al52cfe
6 KomMmiibroTepHbie BUPYCBI U @aHTUBUPYC- 1 bubmmoreka [IOK
HBIE TIPOTPaMMBbI https://m.edsoo.ru/8al52{74
7 Kommbrorepnsie cetu. [Touck nadop- 1 bubnuoreka [JOK
Manuu B cetu HTepHET https://m.edsoo.ru/8al153244
5 Corenotismuwer. Crpaterum bosomae- |1 BuGmiorera LIOK
' https://m.edsoo.ru/8al153460
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/8al162316
14 Enunuter usmepenus nadopmanuu u 1 bubmuorexa [JOK
CKOPOCTH IepeJlau JaHHBIX https://m.edsoo.ru/8a16249c¢
15 KoaupoBanue tekctoB. PaBHOMEpHBIE | bubmuorexa [IOK
1 HEpaBHOMEPHBIE KOJIbI https://m.edsoo.ru/8al625f0
16 JexomupoBanue coodmennii. Madop- 1
MAalMOHHEIN 00BEM TEKCTA
17 [udposoe npencrapienne 1 bubnuotexa [JOK
HEMPEPHIBHBIX JTAHHBIX https://m.edsoo.ru/8a162848
I8 aionoro odhéva paguecc 1 Bubmorera LIOK
https://m.edsoo.ru/8al629ec
JAHHBIX JUJISI PACTPOBOTO M300pakeHUS
19 Koaupoanue 3Byka 1 https://m.edsoo.ru/8al162b72
20 Goranorene ‘Mpescrameme e 11 ubmorera 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/8al62e7¢e

2 PopMaTUpOBaHUE TEKCTOBBIX 1 bubmumorexa [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al 62fe6
23 [TapameTpsl cTpanuiisl. CIUCKU U 1 bubmuorexka [JOK
TaOIUIIBI https://m.edsoo.ru/8a1632d4
24 BcTraBka HEeTEKCTOBBIX 0OBEKTOB B TCK- 1 bu6mmoreka [JOK
CTOBBIE JIOKYMEHTBI https://m.edsoo.ru/8a1632d4
25 NuTemiekTyanbHble BO3MOKHOCTH CO- 1
BPEMEHHBIX CHCTEM 00pabOTKH TEKCTOB
26 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI 1 bu6mmoreka [JOK
1o Teme «TeKCTOBBIE TOKYMEHTBI» https://m.edsoo.ru/8al1635¢c2
27 I'padmueckuii penakrop. Pactpossie 1 bubmuoreka [JOK
PUCYHKH https://m.edsoo.ru/8a163874
28 Onepanuu pe1akTUPOBAHUS 1 bubnnoreka [JOK
rpaduuecKuX 0OBEKTOB 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 / https://m.edsoo.ru/8al6404e
Bcepoccuiickas npoBepouHasi paboTa
31| crovmiatom swaei Boepocon |1 BuSmoraxa LIOK
https://m.edsoo.ru/8a164828
CKasl mpoBepoyHas pabora
) [ToaroroBka MyJIbTUMEIUUHBIX 1 bu6mmoreka [JOK
Ipe3eHTalui https://m.edsoo.ru/8al642c4
33 JloOaBnieHue Ha ciaii aymoBU3yaib- 1 bubnuotexa [JOK
HBIX JIaHHBIX, aHUMAIIMHU U TUIIEPCCHUIOK https://m.edsoo.ru/8a164472
14| o tewe eMymrmmemmimge npe- |1 BuGmmorexa IOK
https://m.edsoo.ru/8al64652
3CHTAITUI
OBIIEE KOJIMYECTBO YACOB I10 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 KosmmuecTBo yacos Jlata OJieKTpoHHbIe HUGPOBLIE
Tema ypoka
n/n Bcero Kourp.p Ipakr. M3yde oOpa3oBaTejibHbIE pecypchl
ao. Pa6. HUSA
1 Hemno3unmoHHbie U NO3UIIMOHHEIE | bu6mmoreka [JOK
CHUCTEMbI CUHCIICHHS https://m.edsoo.ru/8al649¢0
2 Pa3Bepuytas ¢opma 3anucu uucia 1 brbmorexa LOK
https://m.edsoo.ru/8al64ba2
BOMYHAS CUCTEMa CUMCIICHUS.
3 ipI/I(bMeTI/IIIeCKI/Ie omnepaiuu B 1 brbmorexa LOK
N https://m.edsoo.ru/8al164d96
JIBOMYHOU CHCTEME CUUCIICHHS
4 Bocemepuunas cucrema 1 bubnuoreka [JOK
CUHCJICHUS https://m.edsoo.ru/8a165296
5 [IlectHaguarepuyHas cucreMa 1 bu6mmoreka [JOK
CUHCJICHUS https://m.edsoo.ru/8a16549¢
HHE M CUCTEMAaTH3aIHs
6 S}Iiiinfjeno :CMZ <<CC§1c:eMi?IchHc- 1 brbmiorexa LOK
CHISY https://m.edsoo.ru/8al16564¢
7 Jlornueckue BhICKa3bIBAHUS 1 https://m.edsoo.ru/8al657fa
2 Jlormueckue onepanuu «u», 1 bu6nuoreka [IOK
CUITHY, «HEY» https://m.edsoo.ru/8al65b56
9 Ornpenenenne UCTUHHOCTH | bubmuorexa [JOK
COCTaBHOTO BBICKA3bIBAHUS https://m.edsoo.ru/8al65¢f0
10  TaOmuIibl HICTUHHOCTH 1
11 Jlornueckue 31eMEHTHI 1 https://m.edsoo.ru/8al65¢94
KonTpoasHas Ta II0 TEM
12 <<§nef/[(en;m? M::fh(a)a:pmoecsog 1 1 Bubnuotexa LIOK
OTHKIDy https://m.edsoo.ru/8al78c38
13 [TonsTue anropurma. ) bubmuorexa [JOK
HcnomuuTenu anropuTMoB https://m.edsoo.ru/8al17949¢
14 CgoiicTBa anroputma. CriocoObl ) bubnmoreka [JOK
3alKCH aNropuTMa https://m.edsoo.ru/8a179606
AnropuTMHUYecKas KOHCTPYK-
15 U «ciexoBanue). JIMHeHHbIH 1
JIITOPUTM
AnroputMuueckas KOHCTPYK-
16 LIS «BETBJICHUE»: MIOJIHAS U HE- 1
notHast OpMBbI
AnropurmMuuecKas bubnuorexa [IOK
17 1
KOHCTPYKIIUS «IIOBTOPEHUE https://m.edsoo.ru/8a17998a
dopmabHOE UCTIOJTHEHHE bubmuotexa [JOK
18 1
anropuTMa https://m.edsoo.ru/8al7%aac
19 Pa3paboTka HECTTOKHBIX alro- | bubmuoteka [JOK

PUTMOB C UCITIOJIb30BAHUEM

https://m.edsoo.ru/8al79¢lc



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
https://m.edsoo.ru/8a179e1c

20

LIUKJIOB JJIsl yIpaBjieHus ¢pop-
MaJIbHBIMU UCIIOJIHUTEIISIMU

PazpaboTka HECII0KHBIX aJITrOpUT-
MOB C HCIOJIb30BaHHEM LIUKIIOB U
BETBJICHUH JUIs1 yripaBieHus Gop-
MaJIbHBIMH UCIIOJTHUTEIISIMH

bu6nmoreka [IOK
https://m.edsoo.ru/8al79elc

21

BrinosiHeHuE anropuTMoB

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

22

O000111eHNE U CHCTEMATH3ALIHS
3HaHW# 110 TeMe «VICIIOJTHUTENH U
QITOPUTMBL. AJITOPUTMUIECKHEC
KOHCTPYKILIUN»

bu6nmoreka [IOK
https://m.edsoo.ru/8al7al 8c

23

SI3BIK IPOrpaMMHPOBAHHS.
Cucrema nporpaMMHpOBaHUS

24

25

[Tepemennsie. Oneparop
IIprUCBaMBaAHUA
[TporpamMupoBaHue THHEHHBIX
AJITOPUTMOB

26

Pa3paboTka mporpamm, coaep-
JKaluXx orneparop BCTBJICHUA

27
28

Jlnanorosas oTiIaKa Mporpamm

[uxka ¢ ycioBuem

29
30

[Mukn ¢ nepeMeHHON

O6paboTka CUMBOJIBHBIX
JTAHHBIX

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

https://m.edsoo.ru/8al7ad6¢c

31

O0600611eHre U cucTeMaTH3aus
3HAHUM MO TeMe «SI3bIK Tpo-
rpamMmmupoBanus» [IpoBepounas
pabora / Bcepoccuiickasi mpoBe-
pouHas pabora

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

32

PesepBHelit ypok. O6001IeHNHE 1
CUCTEMaTH3alUs 3HAHUHN U yMe-
HUM 110 Kypcy HHQOpMaTHKH &
kJacca / Beepoccuiickas mpoBe-
pouHas pabora

bubnmoreka [JOK
https://m.edsoo.ru/8al 7b456

33

Amnanu3 anroputmoB. Omnpenerne-
HUE BO3MOXKHBIX Pe3yIbTaTOB
paboTHI aNropuTMa MPHU 3a/1aH-
HOM MHOYXECTBE BXOJIHBIX JaH-
HBIX

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

34

Ananu3 anroputmoB. Onpene-
JICHUC BO3MOXHbBIX BXOOHBIX
JTaHHBIX, IPUBOALINX K JaH-
HOMY p€3yIbTaTy

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



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

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne nugposbie
n/n Tema ypoxa Bcero gog P gpﬁak HAata o0pa3oBaTe/bHbIE
a0. ao. pecypcsl
1 I'mo6anwsHas cerb UnTepuer. [P-anpeca 1 bubnmoreka [JOK
y3710B. bonbime nanHbIe https://m.edsoo.ru/8al7b578

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

3 ONACHOCTH MPHU CO3JaHNUN KOMIUJIEKCHBIX UH- 1 bubmuoteka [JOK
(dbopMaImOHHBIX 00BEKTOB B BUC BEO- https://m.edsoo.ru/8al7b7bc
CTPaHMI]

4 Buapl nestenbHOCTH B ceTh VIHTEpHET 1 bubmorexa LIOK

ARLA P https://m.edsoo.ru/8al7b8e8
O6maunble TexHOJIOTUU. Mcnonp3oBanue bubmuoreka [JOK

5 . 1
OHJIaH-0duca 171 pa3padOTKH JOKYMEHTOB https://m.edsoo.ru/8al7bale
OO0o001IeHNEe U CHCTeMAaTH3alns 3HAHUN 110

6 temaM «[ mobanpHas cetb UHTEpHET U cTpa- 1 bubnuoreka [JOK
Terun 0€30IacHOro MOBEACHUS B Hely, «Pa- https://m.edsoo.ru/8al 7bb36
060Ta B HTHPOPMAIIMOHHOM ITPOCTPAHCTBE)

7 Monenu u monenuposanue. Knaccugpuka- 1 bu6nuorexa [IOK

U MOJIENIEH https://m.edsoo.ru/8al7be06

8 TabnuuHbBIE MOAETH 1 https://m.edsoo.ru/8al7c04a

9 Pa3zpaboTka ogHOTAOMUYHOMN 6a3bl JAHHBIX. 1
CocraBnieHue 3anpocoB K 0a3e TaHHbBIX
I'pad. Becorast marpuna rpada. nuna my-

1o | THMEKIy BepIIMHaMH rpacda. Beruncnenue 1
KOJIMYECTBA ITyTeH B HAIPABICHHOM aIliK-

JMYecKoM Trpade

1 Hepero. [lTepebop BapuaHTOB ¢ TOMOIIIBIO 1
JepeBa

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

13 DTarbl KOMIBIOTEPHOTO MOJIEITHPOBAHUS 1 https://m.edsoo.ru/8al7c4aa
O06o0061IeHre U cucTeMaTu3alus 3HaHUH.

14  KoutponbHas pabota no teme «Mogaenupo- 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 BETBJICHHUI, IIUKJIOB U BCIIOMOTa- https://m.edsoo.ru/8al7cb12
TEBHBIX AJITOPHUTMOB

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

17  TunoBslie anTOPUTMBI 00PAOOTKH MAaCCHBOB 1 https://m.edsoo.ru/8al7c¢d60

18 CopTtupoBka MaccuBa 1

19 O6paboTKa MOTOKA JaHHBIX 1 https://m.edsoo.ru/8al7d01¢
O0o001IeHre U cHCTeMaTU3alrs 3HAHUH.

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

QITOPUTMOB 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 popmaTupoBaHue 1 bubmmorexa [IOK
Ta0JIUII https://m.edsoo.ru/8al7d832
yy | e e vowrs | BuGorea 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/8al7e08¢
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 CUCTEMATH3aIUs 3HAHUH 1 bu6mmoreka [JOK
o TemMe «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/8al7ee6¢
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
https://m.edsoo.ru/8a17e08e
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30-
BATEJbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBePsSIeMOro
pe3yJbTara

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

1

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 YCTPOUCTB XpaHEHUS U Mepeaaun nH(opMaluu, cpas-
HUBATh UX KOJUYECTBEHHBIC XapaKTEPUCTUKH

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

COoOTHOCHUTH XapPaKTCPUCTHKU KOMIIBIOTEpPA C 3aa4aMH, pCIa€MbIMU C €T0 ITIOMOIIbIO

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

Paborats ¢ ¢aitioBoii cucTeMO MEPCOHATHHOIO KOMITBIOTEPA C MCIIOIBb30BaHUEM rpadu-
4yecKoro uHrepdeiica: co3naBaTh (KONIUPOBaTh, IEpEeMeELIaTh, IEPEUMEHOBBIBATD, YIAJIATh U
apXUBHUPOBATH (haliIbl U KaTAJIOTH, UCTI0Ib30BaTh AHTUBUPYCHYIO ITPOIPaMMY)

Hckarp nnpopmanuio B MHTEpHETE (B TOM YMCIIE 1O KIIIOUEBBIM CJIOBaM, IO M300paxe-
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 CTPYKTYpY aIpecoB BeO-pecypcoB

Mcnonp30BaTh COBpEeMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIIUN

CobmoiaTe TpeOoBaHuUsl 6€30MaCHOMN dKCIUTyaTallii TEXHUYECKUX CPEACTB MHPOPMAIMOH-
HBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTHH, COOJIOAaTh CETEBOM ATHKET, 0a30Bble HOPMBI
MH(OPMALIMOHHON 3TUKU U MpaBa Mpu paboTe ¢ NPUIOKEHUSIMHU Ha JIOOBIX YCTPOMCTBAX U
B MIHTEpHeTe, BHIOMpATh O€30I1aCHbIE CTPATET U TIOBEACHUS B CETH

1.11

2.1

[TpuMeHsATH METOABI MPOPUIAKTUKNA HETaTUBHOTO BIUSHUS CPEACTB MH(POPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH Ha 3/I0pPOBbE MOJIb30BATEINS

ITo reme «Teopernyeckne 0OCHOBBI HUH(OPMATUKI»

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

2.2

23

CpaBHHBATH JUIMHBI COOOIICHHMIA, 3aITMCAHHBIX B Pa3JIMYHBIX ajl(paBUTAX, ONICPUPOBATH CIIH-
HULIAMU U3MEPEeHUs HH()OPMaLIMOHHOTO 00bEMA M CKOPOCTHU NEpeaul JaHHBIX

OreHnBaTh U CPaBHUBATh pPa3Mepbl TEKCTOBBIX, rpapHUECKUX, 3BYKOBBIX (DalJIOB M BH-
neoaiinos

ITo Teme «MHpOpMAITMOHHBIE TEXHOIOTHH»

3.1

IIpencraBisaTh pe3yabTaThl CBOEH AEATEIBHOCTU B BUJE CTPYKTYPHUPOBAHHBIX WILTIOCTPU-
POBaHHBIX TOKYMEHTOB, MyJIbTUMEINNHBIX IPE3CHTALNN

8 KVIACC



Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble IpeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM MPO-
rpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1
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 OCHOBaHHUSAMH 2, 8, 16), BBINOIHATH apu(METHUECKUE OTepaluy Hajl 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 JIOTHUECKUX BBIPAKEHUM, €CIM M3BECTHBI 3HAUEHUS 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», «IIPOrpaMMay, 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 4HUCJIC B BUJC OJ0K-
CXCMBI

COCTaBJISITI), BBIIIOJIHATE BPYYHYIO U Ha KOMIIBIOTCPC HCCJIIOKHBIC AJITOPUTMBI C UCIIOJIB30-
BaHHUEM BETBJICHUHN U IUKJIOB UIS YIIPABJICHUA UCIIOJHUTCISAMU

24

2.5

Hcnonb30BaTh KOHCTAHTHI M IEPEMEHHBIE PA3IMUHBIX TUIIOB (YHCIOBBIX, JOTHYECKHUX, CHM-
BOJIbHBIX ), @ TAKXKE COJIEPIKAIINE UX BBIPAKECHUSI, UCTIOIB30BATh OMEpaTOp MPUCBAUBAHUS
Hcnons3oBarh npu pa3paboTke MporpamMM JOTUYECKHE 3HAYEHUSI, OTIEPAIINH U BBIPAKEHHS C
HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MNPCAJTOXKCHHBIC aJITOPUTMBI, B TOM YHUCIIC ONPCACIATh, KAKUE PE3YJIbTAaThbl
BO3MOJXHBI IIPHU 3aTAHHOM MHOXKECTBE NCXOJHBIX 3HAYCHUN

2.7

9 KUIIACCA

Kon
NpoBepPsIeMoOro
pe3yJabTara

Co3aaBarh M OTJIAXHUBATh NMPOTrPaMMbl Ha OAHOM U3 SA3bIKOB IporpammupoBanus (Python,
C++, Ilackanb, Java, C#, 1lIkonbHbIi AnropuTMudeckuil S3bIK), peaqnu3yone HeCI0KHbIE
aJITOPUTMBI 00PaOOTKM YHMCIOBBIX JaHHBIX C MCIIOJB30BAaHUEM IIMKJIOB M BETBJICHUH, B TOM
YHCIIEe PeaNTn3yIONIie MPOBEPKY JAEITMMOCTH OJHOTO IIEJNOT0 YHcia Ha JPYyroe, MPOBEPKY
HaATYpaJbHOI'O YKCIIAa Ha IPOCTOTY, BhIACICHHUS HU(P U3 HATYPAIbHOTO YUCIIa

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

1

ITo Teme «lludpoBas TpaMOTHOCTHY

1.1

Hcnonp30BaTh COBpEMEHHBIE HHTEPHET-CEPBUCHI (B TOM UHCJIE KOMMYHHUKAI[MOHHBIE CEPBU-
Cbl, 00JIaUHbIe XpaHWIUIIIA TAHHBIX, OHJIAH-IPOTrpaMMBbl (TEKCTOBBIE U TpaduiecKe peaak-
TOPBI, Cpe/ibl pa3pabOTKK) B Y4eOHOMN M MOBCETHEBHOMN EATEIbHOCTH

1.2

[TpuBOAUTH TIpUMEPHI UCHIOIB30BAHUS TEOMH(OPMAIIMOHHBIX CEPBHCOB, CEPBHCOB rocyaap-
CTBEHHBIX YCIIyT, 00pa30BaTeIbHbIX cepBUcOB MIHTepHETa B y4eOHOIl U OBCETHEBHOM liesi-
TEIbHOCTHU

1.3

Vcnonp30BaTh pazianyHbIE CPEICTBA 3AIIUTHI OT BPEAOHOCHOTO MPOTpaMMHOrO obecrieue-
HHUJ, 3alUIIATh IICPCOHAIIBHYIO I/IH(bOpMaI_[I/IIO OT HCCAHKIIMOHHWPOBAHHOT'O OOCTYyIIa U €Tro




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 IECTPYKTUB-
HbIE M KPUMUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM UYHMCIIe KHOEPOYIUIMHT, (DUIITHHT)

ITo reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»

PaCKpBIBaTB CMBICJT TTOHSTHUM «MOACIB», «MOACIUPOBAHUCH, OIPCACIATH BHU/bI MO,[[CJIGI\/JI,
OIICHUBATh aACKBATHOCTb MOJCIN MOJCINPYEMOMY O6’beKTy " OEJIAM MOACTIUPOBAHUA

2.2

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

ITo Teme «ANTrOpUTMBI U IPOrPAMMHUPOBAHUEY

3.1

PazouBatn 3alavuu Ha 1noA3aaqr, COCTABJIATH, BBIIIOJHATE BPYYHYHO U Ha KOMIIBFOTCPEC HE-
CJIOKHBIC aJITOPUTMbI C HCIIOJIb30BAHUEM BGTBHGHHﬁ, OUKJIOB WM BCIIOMOI'aTCJIBHBIX aJIro-
PUTMOB UIsl YIIPABJICHUSA UCIIOJIHUTCIAMU

3.2

CocTaBnaTh W OTJIAKUBATH MPOTPAMMbI, PEATH3YIOIINE THIOBHIE aJTOPUTMBI 00pabOTKH
YHUCJIOBBIX MOCIEA0BATEIIbHOCTEH MU OJHOMEPHBIX YHCIIOBBIX MACCHBOB (IIOMCK MAaKCHUMY-
MOB, MUHIMYMOB, CYMMBI UJI KOJIMYECTBA SJIEMEHTOB C 33JJaHHBIMU CBOMCTBAMH) HA OJJTHOM
U3 s36IKOB mporpammupoBanus (Python, C++, [Tackans, Java, C#, IIIkonbHBINH ANTOPHUTMH-
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
CpeICTB 00OpPaOOTKH TaHHBIX

4.2

4.3

Hcnonbs30BaTh AMEKTPOHHBIE TAOIUIIHI JUIsl 00pa0OTKH, aHAIM3a U BU3YaTU3aIlUU YHCIOBBIX
JAHHBIX, B TOM YHKCJIE C BBIJCIEHUEM Tuana3oHa TaOIUIbl U YHOPSIOYUBAHUEM (COPTHUPOB-
KOIi) €ro 2JIeMEHTOB

CoznaBaTh ¥ MPUMEHSTH B AJIEKTPOHHBIX TaOIULax GopMyJsbl A pacy€ToB € MCIOIb30Ba-
HUEM BCTPOCHHBIX apu(pMeTHdecKux (GyHKIMNA (CyMMUpPOBAaHUE U MOJCYET 3HAUEHUI, OTBe-
YalolIMX 33JaHHOMY YCIIOBHUIO, CpellHee apu(MeTHYecKoe, MOUCK MaKCUMaJIbHOTO U MUHHU-
MaJIBHOT'O 3HaY€HHUs1), a0COIIOTHOM, OTHOCUTEJILHON, CMELIAHHOM ajpecanuu

4.4

Vcnonb30BaTh AJIEKTPOHHBIE TAOJIUIIBI JUI YMCICHHOTO MOJETMPOBAHUS B IPOCTHIX 3aJauax
U3 pa3HbIX IPeIMETHBIX obsacTeit




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

[{udpoBasi rpaMOTHOCTH

1.1

KomnbioTep — yHuBepcallbHOE BBIYHCIUTEIBHOE YCTPOICTBO, paboTatoiiee no nmporpamme. Tu-
b KOMITBIOTEPOB: MEPCOHATBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOunbHble ycTpoiicTBa. TexHuka 6e30MacHOCTH U MpaBuiia pabOThl Ha KOMITBIOTEpE

1.2

OCHOBHBIE KOMITOHEHThI KOMIIbIOTEpa M uX HazHadeHue. lIpoueccop. OneparuBHas U 10ATO-
BpEMEHHAsl MaMsiTh. YCTpOWcTBa BBOJA W BbIBOJA. CEHCOPHBIA BBOJ, JAaTYHMKH MOOHMIBHBIX
YCTPOICTB, Cpe/icTBa OMOMETPUUECKOIN ayTeHTHU(DUKAIIUU

1.3

1.4

Hcropus pa3BUTHS KOMITBIOTEPOB M MPOrpaMMHOTO obecneueHus. [IoKoJIeHNsS KOMITBIOTEPOB.
CoBpeMeHHbBIE TEHIEHIMM pa3BUTUsA KoMIbloTepoB. Cynepkomnbrorepsl. llapamiensHble BbI-
yucneHus. [lepconanbubiil komnetorep. [Ipouieccop u ero xapakTepucTUKU (TaKTOBask 4acToTa,
paspsaaHocTh). OnepatuBHas namsTh. JonroBpeMeHHas maMaTh. Y CTpOWCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (OMEepaTHBHAs MaMATh KOMITBIOTEpPA, KECTKUNA TUCK U TBEPAOTEIb-
HBI HAKOIUTENb, IOCTOSIHHASA MaMATh CMapT(OHa) U CKOPOCTh AOCTyHa JUIs PAa3JIMYHbIX BUIOB
HOCHTEJICH

[TporpammMHuoe obecrieucHre KommbloTepa. [IpukinagHoe nmporpammuoe obecneueHue. Cucrem-
HOE IporpaMMHoe obecriedenre. CucTeMbl IporpaMMupoBanus. [IpaBoBasi oxpaHa Iporpamm H
JMaHHBIX. becrmaTHpie ©  ycloBHO-OecruiaTHbie mporpamMmbl. CBOOOJHOE MPOrpaMMHOE
obecrieueHue

1.5

@aiinel u nanku (katanoru). Tumsl daiinos. CBoiicTBa (aiinoB. XapakTepHble pa3Mepsl (aiinon
pa3IMYHBIX THUMOB (CTpaHWIA TEKCTa, JJIEKTPOHHAs KHHra, (oTorpadus, 3amuch TECHU, BU-
JI€OKJIMII, TOJTHOMETPaKHbIH (hUIIbM)

1.6

1.7

1.8

[Tpuniuns!l noctpoenus (ainoBeix cucteM. IlomHoe ums ¢aitna (manku, karamora). Ilyte k
(haiiny (mamnke, KaTajaory)

®aiinoBeiii MeHekep. PaboTa ¢ ¢aiinamMu u mankamu (KaTajaoraMu): CO3JaHue, KOMMPOBAHHUE,
nepeMelleHre, nepeMMeHoBaHle U ynaneHue QaiinoB m mamok (karanoroB). ITouck 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. JJocroBepHocTs nHGOpMaIUy, oydeHHoil u3 Murepuera
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 HEMPEPhIBHBIX OOBEKTOB U MPOIIECCOB C MO-
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
(dopmanbHbIe S3bIKH. AN(aBUT TEKCTOB HA PyCcCKOM si3bike. J[BomuHbIil andasut. KonmuuectBo Bee-
BO3MOYKHBIX CJIOB (KOJIOBBIX KOMOHMHAIMI) (pUKCHpOBAaHHOW JUTHHBI B JBOMYHOM alihaBute. [Ipe-




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

24

KoaupoBanue CMMBOJIOB OJTHOTO aji(aBUTa C IOMOILIbIO KOJOBBIX CIIOB B IPYyroM angaBuTe, 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 — MHHMMaJIbHAS €IMHHUIIA KOJIMYSCTBA HH(POPMAIUH —
JBOMYHBIN pa3psa. baiit, kunobaiit, MerabaiT, ruradaiT

CkopocThb mepeaaun JaHHBIX. ENWHUIBI CKOpOCTH Tiepeaadn TaHHbIX. Mckaxkenue nHdopmanuu
IIpH Iepeiaye

2.8

2.9

2.10

Konuposanue texcroB. PaBnomepHbiii kon. HepaBHomepnsbiii koa. Komupoka ASCII. Bock-
MuOuTHBIE KOAupoBKH. [lonsTre o komupoBkax UNICODE. JlekonupoBanue cooOIIEHUN ¢ HC-
I0JIb30BAHUEM PABHOMEPHOT'O W HEPABHOMEPHOTO Koa. MHbOopMaImoHHbIi 00hEM TEKCTa
OO0mee mpeacTaBieHUE O MUPPOBOM IMPEACTABICHUH ayIUOBU3YAILHBIX U JIPYTHX HETPEPHIB-
HbeIX naHHbIX. KonupoBanue nera. L[BetoBsie 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 yacToTa MUCKpeTh3anu. KoiaumuecTBO KaHAJIOB 3aIlKCH.
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). [lomyxupHoe U KypcuBHOe HauepTaHue. CBOMCTBa a03aleB: IPaHULBL,
a03a1HbIl OTCTYI, MHTEPBAJ, BhIpaBHUBaHUE. CTUIIEBOE (POpMATUPOBAHUE

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

3.5
3.6

3.7

BcraBka n300paxeHnit B TEKCTOBbIE TOKYMEHThI. O0TekaHne u300paxeHuit TekcToM. Biiroue-
HUE B TEKCTOBBIN JTIOKYMEHT Juarpamm 1 Gopmyi

[TapameTpsl CTpaHuUllbl, HyMepalus crpaHull. JloO0aBieHne B TOKYMEHT KOJIOHTUTYJIOB, CChIIIOK
ITpoBepka npaBomnucanus. PaccranoBka nepeHocos. ['onocoBoii BBoA TekcTta. OnTHdeckoe pac-
no3HaBaHue Tekcra. KomnberoTepHslii nepeBoa. Mcnonb3oBanne cepBucoB ceTu MHTEpHET 1uist
00paboTKH TEKCTa

3.8

3.9

3.10

3HaKOMCTBO ¢ rpaduyeckuMU pefgakTopamu. PactpoBble pucyHku. cnonb3oBanue
rpaduyecKux NPUMUTHBOB

Onepauuu perakTUpoBaHUs rpaguueckux 0OBEKTOB, B TOM 4Hcie HUPPOBBIX (oTorpaduii: n3me-
HEeHue pazmepa, oOpe3ka, MOBOPOT, OTpaKeHHe, paboTa ¢ 00nacTaMH (BbIIEICHUE, KOIMPOBAHUE,
3aJIMBKa IIBETOM), KOPPEKLIUS LIBETA, SPKOCTH U KOHTPACTHOCTH

BekropHas rpaguka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CPEACTBAMH TEKCTOBOTO
mporeccopa WiIM JIpYrux mnporpamm (mpuioxkeHuid). JloO6aBneHHe BEKTOPHBIX PHCYHKOB B
JOKYMEHTBI

3.11

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

3.12

JloGaBrieHne Ha caifl ayJMOBU3YalIbHBIX JaHHBIX. AHMMaIus. [ unepcchuiku




8 KJIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
TeopeTtnueckre 0CHOBbI HHPOPMATHKU

Heno3uimonnele U MO3MIMOHHbBIE cUcTeMbl cuucienus. Andasut. OcHoBanue. Pazsépuyras ¢popma
3anucu yucia. [lepeBog B JECATUUHYIO CUCTEMY UYMCEN, 3alMMCAHHBIX B JPYIMX CHCTEMaX CUUCIe-
HUS

1.2

PuMckasg cuctemMa cCUuCiIeHUs

1.3

JBonuHas cucrema cuucienus. [lepeBon nenbix uncen B npeaenax ot 0 gno 1024 B 1BouyHyro cu-
creMy cunciieHus. BocbMepuuHas cucrtema curcienus. [lepeBosa uncen u3 BOCbMEPUYHOM CUCTEMBI
B JIBOMYHYIO M JCCATHYHYIO CUCTEMBI U 00paTHO. lllecTHanmarepuyunas cucrema cuucienus. [lepe-
BOJI YKCEJI U3 MIECTHAAIATEPUYHON CUCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO U JIECATUUHYIO CUCTEMBbI
1 00paTHO

1.4

ApudmeTnueckue onepalnuy B ABOUYHONW CUCTEME CUMCIICHUS

1.5

Jlornueckue BbICKa3biBaHUs. Jlornueckue 3HaY€HUs BBICKA3bIBAHUI. DJIEMEHTAapHbIE U COCTABHBIC
BbICKa3bIBaHUA. Jlornueckue omnepauuu: «u» (KOHBIOHKIIHS, JOTUYECKOE YMHOXEHHE), «HIIN»
(IM3BIOHKIMS, JOTHYECKOE CIOXKEHHE), «He» (Jlorndeckoe oTpuianue). [Iproputer ormdeckux
onepanuil. OnpeneneHne HCTUHHOCTU COCTABHOI'O BBICKA3bIBAHUS MPU U3BECTHBIX 3HAYEHMSIX 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 € JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTEpA

AJNTOPUTMBI U TPOTPAMMUPOBAHHE

2.1

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

2.2

CsoiicTBa asiroputma. CriocoObl 3alIUCH alrOpUTMa (CIIOBECHBIN, B BUJIE OJIOK-CXEMBI, IpOrpaMma)

23

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

24

KOHCTPYKHI/ISI «BECTBJICHUC): ITOJHAsA W HEIIOJIHAasA q)OpMI)I. Brmmonxenne 1 HEBBIIOIHEHNE yCI10oBuUs
(I/ICTI/IHHOCTB " JTOXKHOCTb BBICKaSBIBaHI/I}I). HpOCTBIe 1 COCTABHBIC YCJIOBUA

2.5

2.6

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

Pa3paboTka A hopManbHOrO HCIOIHUTENS aJTOPUTMA, MPUBOASILETO K TpeOyeMOMY pe3yibTary
pY KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIIOKHBIX aJTOPUTMOB C HCIOJIb30BAHUEM
IUKJIOB U BETBJICHUI NJIs1 ynpaBiieHUs (POpMaIbHBIMU HUCIOJHUTENSAMU. BhINOIHEHHE aIrOpUTMOB
BPYUHYIO M Ha KoMIibloTepe. CHHTaKcHYecKHe U JJornueckue omuoku. OTkas3sl

2.7

2.8

S3pik mporpammupoBanus (Python, C++, Java, C#, IlkoneHblii AnroputMudeckuil S3bIK).
Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIATOP, OTIATUUK

HepeMeHHa;I: THII, UMs1, 3BHAYCHUC. HGHBIC, BCIHICCTBCHHBIC 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 BBIPAXKEHUM HA MU3y4aeMOM SI3bIKE IIPOrpam-
mupoBanus). HaxoxxaeHne MUHUMyMa U MakCUMyMa M3 JIBYX, TPEX U 4eThIpEX uucen. Perienue
KBaJIpaTHOT'O YpaBHEHUS, UMEIOILIErO BEUIECTBEHHbIE KOPHU

2.11

ﬂI/IaJ'IOFOBaH OoTjIagKa IporpaMm: IomaroBO€ BBIIIOJIHCHHUEC, ITPOCMOTP 3HAYCHUI BCJIIMYHH, OTJa-




JIOYHBIN BBIBOJI, BEIOOP TOYKH OCTaHOBA

2.12

[ukn c ycnoBueM. Anroput™m EBKiMaa g HaXOXACHUS HAaWOOJBIIETO0 OOILIEro AETUTeNs ABYX
HATYpaJIbHBIX 4ucell. Pa30uenHne 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. ANrOPUTMBI IPOBEPKU JAETUMOCTH OHOIO IEJIOT0 YUCIa Ha APYroe, IpoBep-
KM HaTypaJIbHOT'O YKCJIa Ha IPOCTOTY

O6paboTka CUMBOJIbHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) nepeMeHHble. [locuMBosbHAs 0Opa-
6otka crpok. I[lomcyér 4YacToThl MOSIBIEHUS CHMBOJA B CTpOKe. BcTpoeHHble (yHKIMM Ui
00pabOTKH CTPOK

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB pabOTHl alrOpUTMa MpH 33JaHHOM MHOXECTBE BXOJHBIX
JTAHHBIX, OIPEIeJICHHE BO3MOXHBIX BXOJHBIX JAHHBIX, IPUBOAILUX K JAHHOMY PE3YJIbTaTy

9 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

[{udposasi rpaMOTHOCTH

1.1

I'moGanbhas cetb UuTepuer. [P-agpeca y3moB. CeTeBoe XpaHeHHe JaHHBIX. MeTO bl HHIUBH Y alIb-
HOTO W KOJUICKTHBHOTO pa3MeIIeHUs HOBOH wuHQopmanuu B MHTepHere. bombime mgaHHBIC
(MHTEepHET-aHHbIC, B YaCTHOCTH JAHHBIC COLMATBHBIX CETEH)

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 MHpopMmanuu B cet MHTepHeT. bezonacHble cTpaTerun noseieHus B cetu MH-
tepHeT. [IpexynpexneHne BOBICUYEHUS B JIECTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOW aK-
TUBHOCTH (KMOEPOYIUTUHT, (PUILUHT U Ipyrue Gopmbl)

1.3

Bunsl nesrensnoctu B lHTEepHETE. IHTEpHET-CEpBUCH: KOMMYHUKAI[MOHHBIE CEPBUCHI (ITOYTOBas
ciyx0a, BU/I€0-KOH(PEPEHL-CBA3b U APYrue), CIpaBOYHbIE CIYXObI (KapThl, paclucaHus U Jpy-
r'e), TOUCKOBBIE CIY>KOBI, CTYKObl OOHOBJICHHSI TPOIPAMMHOI0 00eCIIeueH s U IPYrHe CIy>KObl.
CepBucCHI rocyIapcTBEHHBIX yeiayr. O0nmaunble 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. Kiaccudukanuu mozaeneit. Matepu-
anbHble (HaTypHble) U nH(OpManoHHbIe Mojienu. HenpepbiBHbIE U AUCKpeTHBIE Moaenu. Mmura-
1uoHHble Mozienu. Urposbie Mosienu. OIleHKa COOTBETCTBUSI MOJETH MOJEIUPYEMOMY OOBEKTY U
LEJISIM MOJIEJIMPOBAHMUS

Tabmuunbie mogenu. Tabauna kak mpencTaBiIeHne OTHOIICHHS

basbl ganabx. OTOOpP B TaO/NMIIE CTPOK, YIOBJIETBOPSIIONINX 3aJaHHOMY YCIOBHIO

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 BepiinHa (MCTOYHUK) U KOHEYHAs BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Boruncnenue KoauuecTBa MyTeil B HAIIPAaBJICHHOM allMKIMUECKOM Tpade

2.5

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

2.6

[TonsiTe MaTemMaTH4eCKON MOAENU. 3aJauH, pellaeMble ¢ TOMOILIBI0 MAaTEMATUYECKOTO (KOMIIbIO-
TEepHOro) MoaenupoBanus. OTIN4YNe MaTeMaTUYECKOM MOJIENH OT HATYPHON MOJENHU U OT CJIOBEC-
HOTO (JTUTepaTypHOI0) OMHUCAaHUs 00BEKTa

2.7

DTanbl KOMIIBIOTEPHOTO MOACIIUPOBAHUA: MOCTAHOBKA 3a/1aud, TOCTPOEHUE MaTEMAaTUYECKON MO-
JieNid, MpOorpaMMHasl peayid3alvsi, TECTUPOBAHUE, MPOBEIACHHE KOMIBIOTEPHOTO HKCIEPUMEHTA,




AHAJIN3 €TI0 pE3YJIbTAaTOB, YTOUHCHHUE MOJCIN

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz0uenue 3aJa4yyd Ha 1oa3agavu. CocraBnenue AJIrOpUTMOB U IIpOorpaMm € HCIIOJIb30BAHHEM
BCTBHGHHfI, IUKJIOB U BCIIOMOTIaTCIIbHBIX aJITOPUTMOB IJId YHIPABJICHUSA HWCIOJHUTCICM HIIN APY-
TUMH HUCIIOJIHUTCIIAMU

3.2

Tabnuunble BennunHbl (MaccuBbl). OgHOMepHbIE MaccuBbl. COCTaBlIeHHE U OTJIaAKa MPOTPAMM,
pEeATM3YIONUX TUIIOBBIC aITOPUTMbI 00OPaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB, HA OJHOM U3
s3bIKOB nporpamMmmupoBanus (Python, C++, Ilackanb, Java, C#, IlkonbHBI AJNTOPUTMHYCCKHUI
SI3bIK): 3aMOJIHEHHE YHCIOBOTO MAacCHUBA CIy4alHBIMH YHCIIAMH, B COOTBETCTBHH C ()OPMYIION WIIH
MyTéM BBOJA YMCEJ, HAXOXJICHUE CyMMBbI 3JIEMEHTOB MaCcCUBa, JIMHEWHBIN MOUCK 3aJaHHOTO 3Ha-
YEHMs] B MACCUBE, NOJICYET IJIEMEHTOB MACCHBA, YIOBJIETBOPSIOLUINX 33JaHHOMY YCJIOBHIO, HAX0X-
JIeHHe MUHUMaJIbHOTO (MaKCUMAJIbHOI0) 35ieMeHTa MaccuBa. COpTHUpPOBKA MaccHBa

33

O6pa60TI<a INIOTOKAa AAaHHBIX: BBIYUCIICHUC KOJIUYCCTBA, CYMMBI, CPCAHCTO apI/ICI)MCTI/I‘ICCKOl"O, MH-
HUMAJIBHOTO MU MAaKCHUMAJIbHOT'O 3HAYCHUS 3JICMCHTOB ITOCJICAOBATCIIbBHOCTHU, YAOBJICTBOPAIOMIUX
3a1aHHOMY YCJIOBHUIO

3.4

VYupasnenue. Curnan. ObpaTtHas cBsi3b. [lonydeHrne CUTHAIOB OT MU(PPOBLIX JATIYNKOB (KaCaHHSI,
paccTosiHUs, CBETA, 3ByKa U Apyroro). [IpuMepbl UCIOIb30BaHus TPUHIIHIIA OOPATHOM CBSI3H B CH-
CTeMax YIpaBJICHUs TEXHUYECKHUMH yCTPOWCTBAMHU, B TOM YHCIE B poboToTexHuke. [Ipumepsr po-
OOTH3UPOBAHHBIX CHCTEM (CUCTEMa YIPABIICHUS JIBUKCHUEM B TPAHCIIOPTHOW CUCTEME, CBApOYHAs
JUHUS aBTO3aBOJIa, aBTOMATU3HPOBAHHOE YIIPABJICHHE OTOIUICHHEM JIOMa, aBTOHOMHAs CHCTEMa
yIIpaBJICHUS] TPAHCIIOPTHBIM CPEIICTBOM U JIPYTHUE CHCTEMBbI)

HNudopmaninoHHble TEXHOIOTUN

4.1

ITonsatue 00 3mMeKTpOHHBIX Tabnuuax. TUIBI JaHHBIX B sYE€HKaX 3JEKTPOHHOHM Tabmuubl. Penaktu-
poBaHue U popMmaTHpoBaHue Tabaul. BeTpoeHHble GyHKINN U1l TOMCKA MAaKCUMyMa, MUHUMYMa,
CYMMBI U cpeHero apupmerndyeckoro. CopTUpoBKa JaHHBIX B BbIJEJIEHHOM AuamnasoHe. [loctpoe-
HUE Juarpamm (TUcTOorpamMma, KpyroBas JAuarpaMma, TodeyHas auarpamma). Beibop Tuma
JMarpaMMsl

4.2

4.3

4.4

[IpeoOpa3oBanue Gpopmyn npu konupoBaHUH. OTHOCUTEIbHAS, a0COMIOTHAs U CMEIIaHHas ajpe-
carus

VYcoBHBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabiuuax. CyMMHpoBaHHE M MOJACYET 3HAYEHHM, OTBe-
YaIMX 3aJaHHOMY YycioButo. OOpaboTka OonblmIMX HA0OpPOB  JaHHBIX. YuHCIEHHOE
MOJIETMPOBAHUE B 3JIEKTPOHHBIX TaOIUIIAX

Ponb nHpOpPMAITMOHHBIX TEXHOJIOTUH B Pa3BUTUU SKOHOMHUKH MHUpPA, CTpaHbl, peruoHa. OTKPHIThIC
oOpazoBarenbHbIe pecypcehl. [Ipodeccun, cBsizanabie ¢ HHGOPMATHKON U HHDOPMAITMOHHBIMH TEX-
HOJIOTUSIMU: BeO-Tu3aliHep, MPOTPAMMHUCT, pa3padOTYNK MOOMIBHBIX MPUIOKEHHH, TECTUPOBIIHUK,
APXUTEKTOP MPOTPAMMHOTO 00ECTICUCHHS, CIICIIUAITUCT 10 aHAIN3Y JaHHBIX, CHCTEMHBIN aIMUHU-
CTpaTop




Kon

NpPOBePAIEMOr0

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

HpOBepﬂeMLIe TpeGOBaHI/Iﬂ K IIPE€IAMETHBIM pe3yjabTaTaM 0a30BoOro YpPOBHS 0CBO€-

HHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs Ha

TpeOOBaHus ocHoBe ®I'OC

1

1.1

1.2

3HaTh (IIOHUMATB)

Brnanenue oCHOBHBIMU NOHATHAMH: WH(pOpMaNUs, Teperava, XpaHeHue u 00paboTka WH-
dbopmaruu, aaroput™M, MoAenb, MU(PPOBOM MPOAYKT M UX HCIIOJIB30BAHUE JJISI PEHICHUS
y4€OHBIX U MPAKTUYECKUX 3a/1a4

Brnanenue noHATUSMH: BBICKa3bIBAHUE, JIOTUYECKAS ONIEpaLUsl, JIOTUYECKOE BhIPAKECHUE
YMmers

2.1

2.2

23
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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 IpaBUjaM; MOHUMaHUE
OCHOBHBIX MPHUHIIMIIOB KOAUPOBaHUS WHGOpPMAIUU DPA3IUYHONU MPHPOJBI: TEKCTOBOH,
rpagu4ecKou, ayauo

YMeHHe 3amuchiBaTh JIOTUUECKHE BBIPAXKEHHUS C WCIOIB30BAaHUEM JIU3BIOHKIIUUA, KOHB-
FOHKIMW U OTPULIAHUS, OTIPEJENISATh UICTUHHOCTD JIOTHUYECKUX BBIPAKEHHM, €CIIM U3BECTHBI
3HAQYEHHUS] MCTUHHOCTH BXOJSIIMX B HEro MEPEMEHHBIX, CTPOUTH TAOIUI[BI UCTHHHOCTH
JUISL JIOTMYECKUX BBIPAKEHUH; 3alUChIBATh JIOTUYECKUE BBHIPAKEHHS HA U3YyYa€MOM SI3bIKE
pOrpaMMHUPOBAHUS

YMeHue cocTaBiIATh, BBIIOJIHATH BpYUYHYIO U HAa KOMIIBIOTEPE HECIIOKHBIE aITOPUTMBI JIJIS
ynpasieHus ucnoiaHurensimu (UYepenamika, UepTéxHUK U Apyrue); co3aaBaTh U OTIaKU-
BaTh POTrpaMMbl Ha OJTHOM M3 s13bIKOB MporpammupoBanus (Python, C++, ITackans, Java,
C#, llIxonbHbIil AnropuTMuyecKuil SI3bIK), peanu3yoolre HeCI0KHbIe aJrOpUTMbI 00pa-
OOTKM YHUCIIOBBIX JAHHBIX C MCIOJIb30BaHUEM IMKJIOB M BETBICHUH; yMEHUE pa30OHBaTh
3aJja4uM Ha IMOJ3a/1a4H, UCIO0JIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAKEHUS PA3INUHBIX
TUIOB (YUCIIOBBIX, JIOTHUECKUX, CHMBOJIBHBIX); AHAJIU3UPOBATh MPEAJIOKEHHBIN anro-
PHUTM, OINpPEAENsATh, KaKhe pe3yibTaThl BOZMOXKHBI MPU 3alaHHOM MHOKECTBE MCXOTHBIX
3HAYCHUN

2.6

2.7

YMeHue 3anucarh Ha HN3y4aCMOM A3BIKC ITPOTrpaMMHUPOBAHUA aJITOPUTMBI IIPOBCPKU ICIIH-
MOCTH OJHOI'0 MEJIOTO 4YHCiia Ha APYTOoC, MPOBCPKHU HATYPAJbHOI'0 4YHCJIa Ha IMPOCTOTY,
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 € MCIIOJIb30BaHUEM rpadu-
geckoro mHTepdeiica, a UIMEHHO: CO3/1aBaTh, KONMMUPOBATh, NEPEMeENaTh, MEPEUMEHOBBHI-
BaTh, YIAJIATh U apXUBUPOBATH (PaliiIbl M KaTaIOTH

2.8

Brnagenne ymMeHUsMU W HaBBIKAMH WCIOJB30BaHUS HH()OPMAIMOHHBIX U KOMMYHUKAIIH-
OHHBIX TEXHOJIOTHH /IS TIOMCKa, XPAHCHHUS, 00pAO0OTKH U TIepeIauy M aHATN3a PA3TMIHBIX
BUJI0B HH(OpMaIu




2.9

YMenue BpIOMpaTh Croco0 MpeACTaBlIEHUs JaHHBIX B COOTBETCTBUHU C TMOCTaBJICHHOH 3a-
nadel (TaOnuibl, cXeMbl, TpaduKH, AUArpaMMbI) C MCIOIH30BAaHUEM COOTBETCTBYIOIIMX
MIPOrPaMMHBIX CPEJICTB 0OOPAOOTKHU TaHHBIX

2.10

Ymenune ¢GopManu3oBaTb U CTPYKTYpUPOBaTh HH(DOpPMAILIHMIO, HCIONb3YS 3JIEKTPOHHBIE
TabIUIBl U1 00pabOTKU, aHAIM3a M BU3YAJIH3aIlMH YHUCIOBBIX JaHHBIX, B TOM YHUCIE C
BbIJICJICHHEM JlMana3oHa TaOIUIbl U YHOPSAOYMBAHHUEM (COPTHUPOBKOI) €ro 3JIEMEHTOB;
YMEHHUE MPUMEHATH B AJIEKTPOHHBIX TaObIuax (GopMyIbl AJsl pacuETOB C UCTIOIB30BAHUEM
BCTPOEHHBIX (PYHKIUH, aOCONIOTHON, OTHOCUTENFHOM, CMEIIaHHON aJpecaluu; UCIOIb30-
BaTh AJICKTPOHHBIC TAOJIMIBI JJISI YHCICHHOTO MOJEIMPOBAHMS B MPOCTHIX 33/a4ax W3
pa3HbIX IPEeIMETHBIX obsacTeit




IHHEPEYEHD 3JIEMEHTOB COJAEPKAHMUS, ITPOBEPAEMBIX HA OI'D ITIO UH-
OOPMATHUKE

Kox TIpoBepsieMblii 3JieMeHT cOAepsKAHMS

1 ITudposas rpamorHOCTH

@aiinbl 1 nanku (karaigorn). [puanune! noctpoenus daiinoseix cucreM. [lonnoe nms daiina (marm-
ku). [1yth k (aiiny (manke). Pabora ¢ ¢aiinmamMu U KarajoraMu CpeJICTBAMH OINEPAIMOHHON CHCTe-
L1 mpr: cosnanme, xomupoBanue, mepemelieHue, IepeHMEHOBAHNE U yaaTeHne (ailioB i manok (Kara-
noroB). Tumebl daitioB. CBolicTBa daiinos. DaitnoBeiii MmeHekep. [lonck (daiitoB cpeacTBamu ore-
PAlOHHOW CUCTEMBI

O0benuHeHNe KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BebO-cTpanuia, BeO-caiit. CTpykTypa aapecoB
1.2 BeO-pecypcos. bpaysep. Ilouckosbie cucrempl. [Tonck nHGOpMalmy MO KIOYEBBIM CIOBaM H 110
n3o0paxenuro. JlocroBepHOCTh MH(MOpManuu, nmoydeHHoi u3 Nurepuera. [P-agpeca y3nos. Cere-
BOE XpaHEHUE JaHHbBIX

2 Teopernueckne OCHOBBI HH(OPMATHKH

JluckpeTHOCTh JTaHHBIX. BO3MOXKHOCTh OMHMCaHUs HENMPEPBIBHBIX OOBEKTOB M IPOIIECCOB C MOMO-
IO TUCKPETHBIX JTAHHBIX.

CumBout. Andasut. MomHocTh andasuta. J[Bonunsnii andaput. KolmyecTBO BCEBO3ZMOKHBIX CIIOB
(KOZIOBBIX KOMOHMHAIN) (PUKCHPOBAHHOW JIMHBI B [BoMYHOM andasure. [IpeoOpasoBanue mo00ro
andasuTa K 1BOMYHOMY. KONIMYECTBO pa3nMyHBIX CIIOB (PMKCHPOBAHHON JUIMHBI B ali(haBUTE OIpe-
2.1 nenéuuoit MOIHOCTH.

KoaunpoBanue cMMBOJIOB OJTHOTO ajidaBUTa ¢ TOMOIIBIO KOJIOBBIX CIIOB B IPYroM andaBHTe, KOIO-
Basg Tabnmia, nekogupoBanue. KonupoBanue texctoB. PaBHomepHbiii ko1, HepaBHOMEpHBIN Ko/
Komuposka ASCII. BoceMubutHbie kKoaupoBku. [lonstue o komupokax UNICODE. Jlekoauposa-
HUE COOOIICHHUN C UCIOJIh30BAaHUEM PAaBHOMEPHOTO W HEpPaBHOMEPHOro kojaa. MHpopMarmoHHbII
00BEM TEKCTa

NudopmannoHHblii 00bEM JaHHBIX. BUT — MHHHMMabHAs €IWHUIA KOJMYECTBA HWHPOpPMAIUH —
2.2 npowunsbiii paspsaa. Enuaunel n3mepeHus MHGOPMAIIMOHHOTO 00bEMa JaHHBIX. buT, O0ailT, KUiIO-
OaiiT, merabaiT, rurabait. CKopoCTh Miepeiauu JaHHBIX. EMUHUIIBI CKOPOCTH Mepeavun TaHHBIX

Konuposanue 1nsera. [[BeroBrie monenu. Moaens RGB. I'myOuna konupoBanus. [lamutpa.
2.3 PactpoBoe 1 BEKTOpHOE Mpe/ICTaBIeHHe H300paxeHuii. Tikcens. OneHka HHPOPMALHOHHOTO 06-
éMma rpauuecKkux JaHHbIX JUIsl pACTPOBOTO U300paKEHUS

KomupoBanue 3Byka. PazpsigHocTh 1 yacToTa 3anucu. KomndecTBo KaHaIOB 3aIUCH.

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 YHCEN, 3alMCAHHBIX B APYTMX CHCTEMaX CYHCIIe-
HUSI.

Pumckas cucrema cuucieHus

JIBonunas cuctema cuucnenud. [lepeBoa uensix yncen B npeaenax ot 0 no 1024 B gBon4HytO CH-
creMy cunciieHusi. BocbkMepruuHas cucrema cuucienus. [lepeBo1 yncen u3 BOCbMEPUYHON CHCTEMBI
26 g JTBOMYHYIO U JIECATUYHYIO cucTeMbl U oOpatHo. lllectHaamarepuunas cucrema cumncinenus. [lepe-
BO/I YKCEJI U3 IIECTHAAATEPUUYHON CUCTEMBI B IBOMYHYIO, BOCBbMEPUUYHYIO U JIECITUYHYIO CUCTEMBI
1 00paTtHO. ApudMeTHIecKre Onepanuy B JBOMYHONW CUCTEME CUMCIICHUS

Jlornyeckue BbIcKa3biBaHUs. Jlornuyeckue 3HaA4€HUs BBICKA3bIBAHWN. DJJIEMEHTAPHBIE U COCTABHBIE
77 BbICKa3biBaHHs. JIOTHYECKHE OINMCPALUH: 1 (KOHBIOHKITUS, JOTHYECKOE YMHOXKEHHE), «HIIN»
(IM3BIOHKITUS, JIOTUUECKOE CIIOXKEHUE), «He» (JIormdyeckoe oTpuianue). [Ipuopurter JTOrHYecKuX
onepauuii. OnpenereHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIM M3BECTHBI 3HAYEHUS HC-




TUHHOCTH BXOJAIIMX B HETrO JJIEMEHTapHbIX BbICKasplBaHWU. Jlormdeckue BelpaxkeHus. [IpaBuna
3aIMCH JIOTHUECKUX BbIpakeHui. [locTpoeHne Tabaui MCTHHHOCTH JIOTHYECKUX BBIPAKESHUI

2.8

2.9

Jlormueckue 3JeMeHThl. 3HAKOMCTBO C JIOTHUYSCKHMH OCHOBaMH KOMITIBIOTEPA

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

2.10

2.11

Ta6muunbie Mmogenu. Tabnuua kak npeacTaBieHUe oTHomIeHUs. ba3el ganHbIX. OTOOP B TabiHIe
CTPOK, YJOBJIETBOPSIOIINX 3aJaHHOMY YCIIOBHUIO

I'pad. Bepmmna, pedpo, myts. OpHeHTHpPOBAaHHBIE U HEOPHEHTHUpOBaHHbIC rpadsl. JnnHa (Bec)
pebpa. BecoBas marpuua rpada. JnuHa myta Mexay BepiinHamu rpada. Ilouck ontumanbHOro
nytd B rpade. Hauanbnas BepmmHa (MCTOYHMK) M KOHEYHAsI BEPIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Boruncinenue KoauuecTBa yTeil B HaIIPaBJIeHHOM allMKINYECKOM rpade

2.12

HepeBo. Kopens, Bepmuna (y3en), auct, pedpo (ayra) aepesa. Beicota aepesa. [lognepeso. Ilpu-
MephI UCTI0JIb30BaHNUs AepeBbeB. [IlepeOop BaprHaHTOB ¢ TOMOIIIBIO JAepeBa

ANTOpUTMBI U IPOTPAMMUPOBAHUE

3.1

3.2

CaotictBa asiroputMa. CriocoObl 3aITUCH alrOpUTMa (CIIOBECHBIN, B BUE OJI0K-CXEMBI, IpOrpaMma).
CocraBiieHHE aJrOPUTMOB M MPOrPaMM C MCIOJB30BAHWEM BETBIIEHUM, LIUKJIOB M BCIIOMOIaTelb-
HBIX alTOPUTMOB AJisi yrmpasieHus ucnoiHurenem (Pobot, Uepemamika, UepTéxHUK U Apyrue).
BrinonHenue anropuTMoB BpYYHYIO M HAa KOMIIBIOTEpE

S3eik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlIkombHBI AJNTOPHUTMHYECKUN
S3bIK).

CucremMa nporpaMMUpPOBaHUs: PENAKTOP TEKCTAa IPOrpaMM, TPAHCIIATOP, OTIATUHUK.

[Tepemennas: Tum, ums, 3HadeHue. Llenble, BeecTBEHHbIE U CUMBOJIbHBIC IEPEMEHHBIE.

Oneparop npucBauBanus. ApugMeTHUECKHE BBIPAXKEHUS U MOPSA0K UX BbluncieHus. Onepanuu ¢
LEJIBIMU YMCTIAMU: LIEIIOUHCIIEHHOE JIeJIeHUe, OCTAaTOK OT JeneHus. Bersinenus. CocTaBHbIE YCIOBUS
(3amMCh JIOTUYECKUX BBIPAXKEHUN HA U3y4yaeMOM s3bIKe IporpammupoBanus). Haxoxaenue MuHu-
MyMa

U MaKCUMyMa U3 JIBYX, TPEX M YETHIPEX uuceln. Perienue KBaJpaTHOro ypaBHEHHS, UMEIOLIETO Be-
niecTBeHHbIe KOpHU. Luki ¢ ycnoBuem. AnroputM EBkinaa 11 Haxox1eHUsl HanOobIIero ooe-
ro JIeJIUTENsl IBYX HaTypajbHBIX yHcesl. Pa3OueHue 3amucu HATypaldbHOIO YMCIIA B MO3UIMOHHON
CHCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, Ha oTnenbHble LUl LUK ¢ mepeMeHHOi.
ANTOpPUTMBI TPOBEPKHU JIETMMOCTH OJHOIO LI€JIOT0 YHCia Ha ApYroe, MIpOBEpKU HATypajIbHOTO YHC-
J1a Ha IPOCTOTY

33

O0paboTKa CUMBOJBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIC) MepeMeHHbIe. [locuMBoIbHAs 00pa-
0otka cTpok. Iloacuér wacToThl MOSBICHUS CHUMBOJIa B CTpOKe. BcTpoeHHble (QYHKIMM JUIS
00pabOTKU CTPOK

34

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++, Ilackane, Java, C#, lllkonbHbIil ANTOpUTMHYECKUN
S3bIK): 3aMOJTHEHUE YUCIOBOTO MacCHBa CIIy4YallHBIMU YHUCIIaMHU, B COOTBETCTBHH ¢ (HOPMYJION UK
IyTEM BBOJIa YKCEJ, HAX0XKICHUE CYMMBI DJIEMEHTOB MAaCcCHBA, JINHEMHBIN IMOUCK 33JaHHOI0 3HaYe-
HUSI B MAaCCHUBE, MOJICYET JIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOMINX 33aJJaHHOMY YCJIOBHUIO, HAXOXKJIE-
HUE MUHUMAJIBHOTO (MaKCUMaIbHOTO) deMeHTa MaccuBa. CopTupoBka maccuBa. O6paboTKa moTo-
Ka JTAHHBIX: BBIYUCIICHUE KOJIUYECTBA, CYMMBI, CPEHETO apu(PMETHIECKOTO, MUHUMAJIBHOTO W MaK-
CHMAJIbHOTO 3HAYEHUS DJIEMEHTOB ITOCIEA0BATEIBHOCTH, YAOBIETBOPSIOIINX 38 JaHHOMY YCIOBUIO

3.6

Ynpasnenue. Curnan. O0parHas cBs3b. [lonyyeHre cUrHagoB OT HUQPPOBBIX JATYUKOB (Hampumep,
KacaHus, pacCTOSIHUS, CBeTa, 3ByKa). [IpumMeprl Mcnoiap30BaHUs MPHUHIIMIIA OOPAaTHOW 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 (CTpaHuIla, ad3all, CTpoKa, CJI0BO, CHMBOJ).
TekcToBBIl MpOIECCOp — WHCTPYMEHT CO3[aHMs, PENAaKTUPOBAHHS M (OPMATUPOBAHHS TEKCTOB.
[IpaBuna Habopa Tekcra. PenaktupoBanue tekcra. CpoiictBa cumBooB. [lpudT. Tunsr mpudTor
(pyOnenble, ¢ 3aceukamu, MOHomMpuHHBIE). [lomyxupHoe U KypcuBHOe HauepTraHue. CBoiicTBa
a03a1eB: IpaHullbl, a03alHbIM OTCTYI, HHTEPBa, BeipaBHUBaHUE. [lapameTpsl cTpanuisl. CtuneBoe
dopmarupoBanue. CTpyKTypupoBaHue WH(OPMAIMH C TIOMOLIBIO CIUCKOB U Tabau1. MHOroypos-
HeBble criicku. JloOaBiieHre TabiuIl B TEKCTOBbIE JOKYMEHThI. BcTaBka n300pakeHUul B TEKCTOBbBIE
nokyMeHTbl. O0TekaHue M300pakeHUil TEKCTOM. BKIIOueHHE B TEKCTOBBIA JTOKYMEHT JHarpam,
dbopMyI1, HyMepaly CTPaHUll, KOJIOHTUTYJIOB, CChIJIOK M IPYTHUX 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), KOPPEKIUS LIBETa, PKOCTH U KOHTpacTHOCTH. BekropHas rpadpuka. Coznanue
BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHM CPEICTBAMH TEKCTOBOT'O NPOLIECCOPA MM APYIMX MpOrpamm
(mpunoxenuit). JlobaBiieHnEe BEKTOPHBIX PUCYHKOB B TOKYMEHTBI

[TonroroBka MynbTUMEIUNHBIX Npe3eHTauuid. Crnaiin. JlobaBieHue Ha ciai] TekcTa U n300paxe-
Huil. Paborta ¢ HeckonbkuMHM craiiamu. [loGaBiieHue Ha ciaiJ ayJHMOBU3YaJbHBIX JAaHHBIX. AHU-
Manus. ['unepcesliku

Tunbl 1aHHBIX B sYelKax 3J€KTPOHHOM Tabnuubl. PegaktupoBanue u (opmaTupoBaHue TadJIULL.
Berpoennble pyHKIUM TS MOMCKa MAKCUMYyMa, MUHUMYMa, CYMMBI H CPETHETO apr(pMETHIECKOTO.
CopTupoBKa JaHHBIX B BBIIACICHHOM auanasoHe. [loctpoenue nuarpamm (rucrorpamma, Kpyronas
nuarpaMma, TodedHas aguarpaMma). Beroop tumna auarpammel. [IpeoGpazoBanue GpopMyIt Mpu KOIMH-
poBanuu. OTHOCUTEIbHAS, A0COIOTHAS U CMEILIaHHAas aJipecanus

4.5

YcioBHBIE BBIYHCICHUS B AJEKTPOHHBIX Tabiumax. CyMMHpOBaHHE U MOACUYET 3HAUCHUI, OTBEeUa-
I0IUX 3a/IaHHOMY yciioBUt0. O0paboTka 00IbIIMX HAOOPOB JaHHBIX. YUCIIEHHOE MOJICIIUPOBAHKE B
AJIEKTPOHHBIX TAOIUIIAX

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* 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; S-€ u3anue, nepepadoranHoe bocosa
JLJI., bocoBa A.}O. Aknnonepnoe o0miectBo «M3aarensetBo «IIpocBerienne»
* Undopmaruka: 9-i kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 5-€ u3aHue, nepepadoranHoe bocosa
JLJI., bocoBa A.}O. AknnonepHoe o0miectBo «M3aarensctBo «IIpocBerienne»
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