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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMma mo uH(pOpMAaTHKE HA YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMs COCTaBieHa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, mnpencraBieHHblx B PI'OC 00O, a Takke deaepanbHOil pabouell TporpaMmbl
BOCIIMTaHU .

[IporpaMma mo wHpOpMaTHKe AT TpEACTaBICHHE O MLENAX, oOmeld cTpatermu oOy4yeHus,
BOCITUTAHUSI M Pa3BUTHUSI 00yYarOIMXCs cpecTBaMy HHGQOPMATUKKA Ha 0a30BOM YpOBHE, YCTaHABJIMBACT
o0s13aTenbHOE TIPEAMETHOE COZACpIKaHWe, MPEeIyCMAaTpUBAET €ro CTPYKTYPHUPOBaHHE IO pas3aenaMm |
TEMaM.

[Iporpamma 1o uWHGOPMATHKE ONPENSISICT KOJUYECTBEHHBIC M KAaYCCTBEHHBIC XapaKTCPUCTUKH
y4eOHOro MaTepuana JUisl KaXJIOro roja M3y4eHHs, B TOM YHCIE JUIsl COJEPKATENbHOrO HAIOIHEHUs
pasHoro BUJa KOHTPOJs (MPOMEKYTOYHOH aTTECTallMK OOYYaroIIMXCs, BCEPOCCHUCKHMX IMPOBEPOUYHBIX
paboT, roCcy1apCTBEHHON UTOTOBOM aTTECTALINH).

[Iporpamma 110 WHGpOPMATHKE SIBJISETCS OCHOBOM JUIS COCTaBJICHUS aBTOPCKUX Y4YEOHBIX
MPOrpaMM, TEMaTHIECKOTO TUIAHKPOBAHUS Kypca YUHUTEIEM.

Hensimu n3ydennst ”HQOPMATHKH HA YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHUs SIBISIOTCS:

(dhopMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd MH()OPMATHKH, JOCTHIKEHUSIM HAYYHO-TEXHHUYECKOrO Mporpecca M OOMECTBEHHOW MPAKTUKH, 32
CU€T Pa3BUTH MPENCTaBICHUH 00 WH(pOpPMAINK KaK O BaKHEWIIIEM CTPATErHYeCKOM Pecypce pa3BUTHS
JUYHOCTH, TOCYAapCTBa, OOIECTBA, IIOHUMAHHS PO WH(POPMAITMOHHBIX MPOIECCOB, NHPOPMAITUOHHBIX
pecypcoB U MH(DOPMAIIMOHHBIX TEXHOIOTUH B YCIOBHAX MU(MPOBOHM TpaHchopManuu MHOTUX cep KU3HH
COBPEMEHHOT0 O0IIEeCTBa;

obeclieueHNE YCIOBUH, CIIOCOOCTBYIOUIMX PAa3BUTUIO AJITOPUTMHUYECKOTO MBIIUICHUS Kak
HEOOXOIMMOro yCJIOBHS NPO(ECCHOHATBHOW EATENBHOCTH B COBPEMEHHOM HH(OPMAalNOHHOM
00IIeCTBE, MPEIIOJIAraloNnIero CIIOCOOHOCTh O0ydJaroImerocs: pa3ouBaTh CIOKHBIE 3a7aul Ha Oojiee
IIPOCThIE 110/13a]]a4y, CPABHUBATH HOBBIC 3aJjauil C 3aJlauaMy, PEIIEHHBIMU PaHee, ONpeeiTh aru JUis
JOCTHXKEHUS pe3yiibTaTa U TaK JaJiee;

dopMupoBaHMEe W pa3BUTHE KOMIIETEHIMH oOydaromumxcs B 00JAaCTH  HCHONB30BAHUS
HnH(OPMATMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM 4HCJe 3HAHUN, YMEHUH U HABBIKOB PaOOTHI €
nHpopMalend, TporpaMMUpPOBaHNs, KOMMYHUKAllUM B COBPEMEHHBIX LHM(POBBIX CpeAax B YCIOBHUSIX
obecriedeHnst HH(POPMAIMOHHOMN 0€30ITaCHOCTH JIMYHOCTH 00Y4YaroIerocs;

BOCIIUTaHNE OTBETCTBEHHOI'0 M M30MPATEIbHOIO OTHOLIEHUS K MH(QOpMAIMK C y4ETOM IPaBOBBIX
U 9THYECKHX AaCIEKTOB €€ pacIpOCTPaHEHHs, CTPEeMJICHHs K MPOAOJDKEHHI0 00pa3oBaHUs B 00JacTu
NHGOPMALIMOHHBIX ~ TEXHOJOTMH M  CO3MAATENbHON JIEATEIBHOCTH C I[PUMEHEHHEM CPEACTB
NH(POPMALTMOHHBIX TEXHOJIOTHH.

NudopmaTika B OCHOBHOM 001IIeM 00pa30BaHUU OTPaXKaeT:

CYIIHOCTh MH(QOPMATUKH KaK HaAyYHOH AWUCLUILIMHBL, H3yJaromel 3aKOHOM EPHOCTH IPOTEKaHUs U
BO3MOKHOCTH aBTOMATH3alMH HH()OPMAIIMOHHBIX POLIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHHsS MH(POPMATHKH, NPEXIE BCEro MHPOPMALMOHHBIC TEXHOIOIUH,
yIpaBiIeHHE U COLUATBHYIO chepy;

MEKIMCLIUILIMHAPHBIN XapakTep HHGOPMAaTUKU U HHPOPMALIMOHHOHN eITEIbHOCTH.

Wzyuenrne nHGOPMATHKN OKa3bIBAET CYIIECTBEHHOE BIMSHUE HAa ()OPMHUPOBAHHE MHPOBO33PEHUS
oOydJaromierocsi, €ro J>KM3HEHHYIO MO3MLMIO, 3aKJIaJblBA€T OCHOBBl IOHMMAaHWUSA TPHHLHUIIOB
(YHKLIMOHUPOBAHUS U MCIIOIb30BAHUS MH(POPMALIMOHHBIX TEXHOJIOIMH KaK HEOOXO0AUMOIO WHCTPYMEHTA
MPAKTUYECKH JTI000H NEITETbHOCTH U OAHOrO M3 HambOojee 3HAUMMBIX TEXHOJIOTHYECKUX JOCTHKEHHM
COBPEMEHHOW LMBUIM3aUMK. MHOIrMe NpeIMEeTHbIE 3HAaHUS M CHOCOOBI AEATENBbHOCTH, OCBOCHHBIE
00y4aroUIMMUCS NPU W3yYeHUH MH(OPMATHKH, HAXOAAT NMPUMEHEHHE KaK B paMKax 00pa30BaTEIbHOTO
mporecca NMpH W3YyYeHWH JAPYrUX OPEAMETHBIX o0JacTeidl, Tak M B HMHBIX >KU3HEHHBIX CUTYaLMsIX,



CTAaHOBSATCS 3HAYUMBIMU JUIS (OPMHPOBAHUS KAueCTB JIMYHOCTH, TO ©CTh OPHCHTUPOBAaHBI Ha
(hopMupOBaHUE METANPEAMETHBIX U JINYHOCTHBIX PE3YIbTATOB O0YUCHUSI.

OcHoBHbIe 3aaun yueOHoro nmpeamera «Mudopmatruka» — copMUpPOBATH y 00YUAIOINXCS

MMOHMMAaHWE TMPUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHHPOBAHUS OOBEKTOB IH(POBOTO OKPYXKEHUS,
MPEICTABIICHUST 00 UCTOPUU U TCHJCHIIMSIX Pa3BUTHS UH(OPMATHKH Meproa IU(poBol TpaHChOopMaIu
COBPEMEHHOT0 00IIeCTBa;

3HaHWsA, YMCHHSA W HaBBIKU FpaMOTHOP'I IIOCTAaHOBKM 3aJ1a4, BO3HUKAIOIIUX B HpaKTH‘IeCKOﬁ
ACATCIBHOCTHU, MJIA HUX PCEHICHUA C IIOMOIIBIO I/IH(bOpMaHI/IOHHBIX TCXHOHOFI/II‘/'I, YMEHUS W HaBBIKU
(hopManM30BaHHOTO ONMKCaHMsI TOCTABICHHBIX 3a/1aY;

0a30Bble 3HAHUA 00 WHPOPMAIMOHHOM MOJCIUPOBAHUHM, B TOM YHCIC O MaTEMaTHYECKOM
MOJIETTUPOBAHNUHY;

3HaHHUEC OCHOBHBIX aJITOPUTMHUYCCKUX CTPYKTYP U YMCHUC ITPUMCHATHL 3TU 3HAHUA JJIA ITOCTPOCHUA
AJITOPUTMOB PCIICHUA 3a/1a4 11O UX MATEMATUYCCKHUM MOACIIAM;

YMCHUA U HABBIKU COCTABJICHHWA HNPOCTBHIX IMPOrpaMM IO IMOCTPOCHHOMY aJIfTOPpHUTMY HA OJHOM U3
SI3BIKOB IIPOIPAMMUPOBAHHUS BEICOKOI'O YPOBHS;

YMCHUA W HaBBIKH S(b(beKTI/IBHOFO HCIIOJIB30BaHNA OCHOBHBIX THIIOB IPUKIIAHBIX IIPpOTrpamMm
(mpunioxkeHui) oOmIero Ha3HAa4YeHUS W WH(POPMAIMOHHBIX CHUCTEM /ISl PEUICHUS C WX IOMOIIBIO
MPaKTUYECKUX 3a]ad, BiajieHue 0a30BBIMH HOpPMaMH HH(OPMAIMOHHOW 3TWKH WM TIpaBa, OCHOBaMH
UHQPOPMAITHOHHON 0€30ITaCHOCTH;

YMEHHE T'PaMOTHO HMHTEPIPETUPOBATH PE3YILTATHl PELIEHHS IPAKTUYECKHX 3a1a4 C ITOMOIIBIO
MH(OPMAITMOHHBIX TEXHOIOTHA, TPUMEHSTH MOJTydYE€HHBIE PE3YJIbTATHI B TPAKTHYECKON AEATETHHOCTH.

Henu 1 3a1aun n3ydeHns MHPOPMATHKH HA YPOBHE OCHOBHOT'O O0IIETr0 00Opa30BaHUsI OMPEEINIOT
CTPYKTYPY OCHOBHOTO COJIEpXaHHs Y4eOHOro TMpeaMeTa B BUJE CICAYIOIIUX YETHIPEX TeMaTHUECKHX
pas3ziennos:

nudpoBas rpaMOTHOCTE;

TEOPETHUYECKIE OCHOBBI HH()OPMATHKHY;

QITOPUTMBI ¥ TPOrPAMMHUPOBAHUE;

HH(POPMAITMOHHBIE TEXHOIOTHH.

Ha usydenue nndopmaruku Ha 6a30BoM ypoBHe oTBoauTcs 102 yaca: B 7 kiacce — 34 yvaca (1 gac
B Hemeno), B 8 kimacce — 34 Jaca (1 gac B Henenmo), B 9 kiacce — 34 gaca (1 9ac B HemeIno).



COJAEPXKXAHUE OBYYEHUA
7 KJIIACC

Iu¢porast rpaMOTHOCTH

KomnbloTep — yHuBepcajibHOe YCTPOICTBO 00pad0TKH JaHHBIX

Kommbrorep — yHHBepcaIbHOE BBRIYMCIUTEILHOE YCTPOUCTBO, paboTatolee mo nporpamme. THITBI
KOMIIbIOTCPOB: IEpCOHAJIbLHBIC KOMIIBIOTEPHI, BCTPOCHHBIC KOMIIBIOTCPHEI, CYIICPpKOMIIBIOTCPHI.
MoOubHbBIE YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHThl KOMIIbIOTEpa W HX Ha3zHaueHue. Ilpomeccop. OmnepaTtuBHas u
JOJITOBPEMEHHAsl TMaMsATh. YCTPOWMCTBAa BBOAa M BbIBOAAa. CEHCOPHBIM BBOJ, JaTYUKA MOOUJIBHBIX
YCTPOMCTB, CPEIICTBa OMOMETPUIECKON ayTeHTU(DUKAIHH.

Hcropusi pa3BuTHS KOMIBIOTEPOB W NporpaMMHOro obecrieueHus. [TokoneHHs KOMITBIOTEpPOB.
CoBpeMeHHbI€ TEHIEHITNH Pa3BUTHS KOMITbIOTEPOB. CylepKOMITbIOTEPHI.

HapaJUIeJIBHBIe BBIYMCIICHH .

[lepconanbHbIii kommbioTep. [Ipoeccop u ero xapakTepUCTUKH (TAaKTOBAs 4aCTOTa, pa3psiAHOCTB).
OnepatuBHas mamsaTh. JlonroBpeMeHHas NaMsATh. YCTpolicTBa BBoAa M BbIBOJAa. OOBEM XpaHUMBIX
JaHHbIX (OHepaTI/IBHaH ImaMATb KOMIIBIOTEpPA, JKECTKUHN U TBepIIOTeHBHBIfI JUCK, ITOCTOSAHHAA IIaMATb
cMapTdoHa) M CKOPOCTH JOCTYIIA JUISI PAa3IMYHBIX BHIOB HOCUTEIEH.

TexHuka 0€30MaCHOCTH U ITPaBHJia paOOThl HA KOMITBIOTEPE.

IIporpaMmMsl U 1aHHbIE

[IporpamMmMHoe obecnieuenne kommblorepa. [IpukinagHoe mporpaMMmHoe obecrieuenune. CUCTEMHOE
nporpamMMHoe obecriedenne. Cuctembl mporpamMmmupoBanus. [IpaBoBasi oxpaHa MporpaMM W JIaHHBIX.
becmmatHbIe B yCIIOBHO-0ecIIaTHBIC TporpaMMbl. CBOOOIHOE MMPOrpaMMHOE O00eCTICUECHHE.

®aitnbl 1 nanku (katanoru). [IpuHiunel moctpoeHus (ainoBeix cucteM. IlonHoe ums (aiiza
(mankwm). [Tyts k daiiny (manke). Pabora ¢ daiiiamu 1 KaTajaoraMmu CpeCTBAMH OIEPAllMOHHON CHCTEMBI:
COo3/aHNe, KOMMPOBAHUE, NepeMelleHNe, TepeMMEHOBaHNEe U yaajeHue (aiaoB M Marok (KaTaJoros).
Tuner daiinoB. CeoiicTBa daiiioB. XapakTepHble pa3Mepbl (HaiaoB pa3IUUHbBIX THIOB (CTPaHUIIA TEKCTa,
3JIEKTPOHHAs KHUTA, (oTorpadus, 3alnCh NECHHU, BUACOKIHII, TOTHOMETPAXHBIH (HIbM). ApXUBALH
JMaHHBIX. Vcmonmb30BaHKMe MporpamMM-apxuBatopoB. DaitnoBbiii MeHemkep. [louck (anoB cpeacTBaMu
OrepaIioOHHON CUCTEMBI.

KommnbrorepHsle BUPYCHI M APYrME BpEIOHOCHBIE INporpammbl. lIporpammel Ui 3aIiuThl OT
BHUPYCOB.

KomnbloTepHble ceTu

O6bvenunenne kKommbioTepoB B cerb. Cerb MHTepHer. Beb-crtpammma, BeO-caiiT. CTpyKTypa
aapecoB BeO-pecypcoB. bpaysep. [lonckoBsie cucremsl. [lorck mHPpOPMAINY TTO KITFOUEBBIM CIIOBAM H I10
n3o0paxkenuto. JloctoBepHOCTH MH(OpMAIWH, ITOTydeHHOoN 13 MHTepHeTa.

CoBpeMeHHbIE CepBUCH HHTEPHET-KOMMYHHUKALIUH.

CereBoii 3THKET, 0a30BbIe HOPMBI MH(POPMAIIMOHHON ATHUKK W TIpaBa Ipu pabore B UHTepHere.
Crpaterun Oe3ormacHoro rmoseneHus B Miarepuere.

TeopeTnueckue 0CHOBbI HH(POPMATUKHU

HNudpopmanus u nHdopMauoOHHbIE IPOLECCHI

Wndopmarus — 01HO U3 OCHOBHBIX MOHATHI COBPEMEHHOI HAYKH.

Wndopmanus kak cBeaeHUs, NpeIHa3HAYCHHBIE U BOCIPUSATHS YEIOBEKOM, U MH(opMalus KakK
JaHHBIE, KOTOPbIE MOT'YT OBITH 00paboTaHbl aBTOMATH3UPOBAHHOW CUCTEMOII.

JucKpeTHOCTh JaHHBIX. BO3MOXHOCTH OINMCAHUS HENPEPHIBHBIX OOBEKTOB M IPOLECCOB C
MTOMOIIBIO TUCKPETHBIX JaHHBIX.

WndopmanmonHsle mpouecchl — IPOLECChl, CBS3aHHBIE C XpaHEHHEM, NpeoOpa3oBaHHEM U
nepenadel JaHHbIX.

IIpencraBiaenne nagpopmMannu



CumBon. Andasut. MomHocTs andasura. PaznooOpasue s361k0B 1 andaBuToB. EcTecTBeHHBIC H
¢dopmanbHble S3BIKH. AJ(aBUT TEKCTOB Ha pyccKkoM s3bike. JlBomunbld andasut. KommgectBo
BCEBO3MOXKHBIX CJIOB (KOMOBBIX KOMOWHAIMK) (QUKCUPOBAHHOW JUIMHBI B JBOMYHOM ayiaBUTE.
[IpeoOpa3zoBanue moboro ajidaBura K ABOMYHOMY. KOMMYECTBO pPa3NUYHBIX CJIOB (PUKCHPOBAHHOM
JUIMHEI B aJ(aBUTe ONMPeIeIEHHON MOITHOCTH.

KonupoBanne cuMBONIOB OmHOro andaBUTa C TOMOIIBIO KOIOBBIX CIOB B JIpyroM aiaBuTe,
KOZIOBast TabJHIIa, IEKOAUPOBAHHE.

HBownunsiii kon. [Ipeacrasinenne qJaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM aJipaBHTE.

HNudopmainonnsiii 00bEM NaHHBIX. BUT — MUHMMasbHAs €IMHMIIA KOJWYECTBA WH(pOpPMAIUH —
JIBOWYHBIA paspsa. EauHuiel uamepenus: WHGOpPMAIMOHHOTO 00hEMa AaHHBIX. but, OaiitT, KWiI0OailT,
Mera0auT, rurabair.

CkopocTh nepeauu JaHHBIX. EAMHUIBI CKOPOCTH Tepeauu IaHHbIX.

KomupoBanmne tekctoB. PaBHomepHblii kox. HepaBromepnbiii kon. Kommposka ASCII.
BocemubOutabie koaupoBku. Ilonsitme o wxomupoBkax UNICODE. [lekomupoBanue COOOIIECHHN ¢
WCTIOJIb30BaHHEM PaBHOMEPHOTO M HepaBHOMEPHOTO Koja. HpopMaoHHbI 00bEM TEeKCTa.

Uckaxxenne nadopMaliy npu rnepeaaye.

O6miee npencrapienne 0 NU(GPOBOM TPEICTABICHHN ayJANOBU3YAIbHBIX U JIPYTUX HEMPEPBIBHBIX
JIAHHBIX.

Koauposanwue 1igera. [{seroBbie monenu. Moaens RGB. I'nyouna koaupoBanus. [lamutpa.

PacrpoBoe M BekTOpHOE mpeacTaBiieHHe u300paxkeHuid. ITukcens. OreHka HHGOPMAIMOHHOTO
00béMa rpaduvecKrx JaHHBIX JUIS pACTPOBOIO H300paKEHUSI.

Komuposanwme 3Byka. PazpsimHocTh 1 yacToTa 3anvcu. KomuiecTBo KaHaIOB 3aIHCH.

OreHKa KOMMYECTBEHHBIX MAapaMeTPOB, CBSI3AHHBIX C MPEICTABICHHEM W XpPaHEHHEM 3BYKOBBIX
(haitmos.

NudopmanuoHHbie TEXHOJIOTHH

TexcToBbIE JOKYMEHTHI

TexcToBbIe TOKYMEHTHI U HX CTPYKTYpPHBIE DJIEMEHTHI (CTpaHuIa, ab3ail, CTpoKa, CJI0BO, CHMBOII).

TekcToBBIM Tpolleccop — MHCTPYMEHT CO3JaHHS, PENaKTHPOBaHUS U (QOPMATHPOBAHUS TEKCTOB.
[IpaBuna Habopa Tekcra. PemaktupoBanme Tekcra. CBoiictBa cumBojioB. lllpudrt. Tumsr mpudros
(pyOnensbie, ¢ 3acedkaMu, MOHOIMpHUHHEBIE). [lomyknpHOe U KypcuBHOe HauepTanue. CBoiicTBa ab3aries:
TpaHWIBl, a03alHBId  OTCTYN, WHTEpBaJ, BhIpaBHWBaHWE. [lapamerpsl crpaHumiel. CTHIIEBOE
(dhopmatupoBaHue.

CrpykrypupoBanrne WH()OpPMAUU C TOMOIIBIO CIHCKOB M TaOmuI. MHOTOypOBHEBBIE CITHCKH.
Jlo6aBiienne TabInIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300pakeHnii B TEKCTOBBIE JOKyMeHTHI. O0TekaHue n300pakeHnil TeKCcToM. Britouenne
B TEKCTOBBIA JTOKYMEHT AMarpamMM, (hopMyl, HyMEpaliyl CTPaHWI, KOJIOHTHTYIOB, CCBUIOK W IPYTHX
JJIEMEHTOB.

IIpoBepka mnpaBonucanusi. PaccraHoBka nepeHocoB. ['onocoBoil BBOJ TekcTa. OnTudeckoe
pacno3HaBaHue TekcTa. KommbroTepHslii iepeBoa. Mcmons3oBanue cepBrucoB MHTEpHETA 151 00pabOTKH
TEKCTA.

KoMmnblorepnasi rpaduka

3HaKOMCTBO ¢ TpaduyecKuMHU pellakTopamu. PactpoBbie pucyHku. Vcmonb3oBaHne rpaduaecKkux
MIPUMHUTHBOB.

Omnepaunn penakTHpoBaHusl rpadUuecKux OOBEKTOB, B TOM uucie HudpoBbIX (ororpaduii:
M3MEHEeHHe pa3Mepa, o0pe3Ka, MOBOPOT, OTpakeHue, pabora ¢ oOmacTsaMH (BbIIEIEHHE, KOIHPOBAHHUE,
3aJIUBKa I[BETOM ), KOPPEKITUS [[BETA, IPKOCTH ¥ KOHTPACTHOCTH.

Bekropras rpaduka. Co3aHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH CPEICTBAMH TEKCTOBOT'O
Mpoleccopa Win APYTUX MporpaMm (puiioxeHuit). JJobaBneHne BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

MyabTHMeANHbIEe IPe3eHTAUA



[MomroroBka MyabTUMEOUHHBIX mnpe3eHTanmid. Cnaiin. JloOaBneHne Ha cnaiij TekcTta U
n3o00pakeHuii. Pabora ¢ HECKONBKUMHU ClaiiaMu.
JloGapiieHue Ha Ciaii]l ayAMOBU3YaIIbHBIX JaHHBIX. AHUMAIUs. [ UIIepCChUTKY.

8 KJIACC

TeopeTnueckue 0CHOBbLI HH(POPMATHUKH

CucreMbl CUMCIEHUSA

Heno3unuoHHble ¥ TMO3UIIMOHHBIC CHUCTEMBbI cyuciicHUs. AsdaBut. OcHoBanue. Pa3pépuyras
¢dopma 3amucu uymcia. [lepeBom B JECATUYHYHO CHUCTEMY YHMCEN, 3alUCAHHBIX B JPYIHX CHCTEMax
CUHCJICHUS.

Pumckas cuctema cuvciaeHus.

JBomunas cucrtema cumcieHus. llepeBosa mensix gmcen B mpenenax or 0 mo 1024 B aBouyHyro
cucreMmy cumucieHua. BocbMmepuuHas cucrema cuucienud. [lepeBoj urcen u3 BOCbMEPUYHON CUCTEMBI B
JIBOUYHYIO M JECATUYHYIO CHCTeMbl U oOpaTHo. lllecTHaamarepuynas cuctema cuuciieHus. [lepeson
YuCeNl W3 IIECTHAANATEPUIHON CHUCTEMBI B JBOWYHYIO, BOCBMEPUUYHYIO M JECATUYHYIO CHUCTEMBI H
00paTHo.

Apudmernyeckre ornepanii B IBOMYHOW CUCTEME CUUCIICHHS.

DJieMeHThl MATEeMATHYECKOM JIOrHKH

Jlormdeckue BhICKa3bIBaHUA. JIOTHUecKre 3HaUYCHUS BHICKA3bIBAHUN. DJIEMEHTAPHBIC M COCTABHBIC
BBICKa3pIBaHMA. Jlormueckue omepanuu: «w» (KOHBIOHKIHWSA, JIOTHYECKOEC YMHOXKEHUE), «UJIH
(MM3BIOHKINS, JIOTHYECKOE CIIOKEHHE), «He» (JIOTHUecKoe OTpullanue). lIpumopurer JIOTHYecKUX
omepanuid. OnpenereHne ICTHHHOCTH COCTaBHOT'O BRICKA3bIBAHUS, €CJTH NU3BECTHHI 3HAYCHUS HCTUHHOCTH
BXOJMIIMX B HErO DJEMEHTapHBIX BbICKa3zbiBaHWi. Jlornmueckme BoIpaxeHud. llpaBunma 3ammcu
JIOTUYECKUX BhIpaskeHHi. [locTpoerre TabmuIl ICTUHHOCTH JIOTHYECKHUX BBIPAKEHUH.

Jlornueckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKIMH OCHOBAMHU KOMITHIOTEPA.

AJITOPUTMBI M IPOrPaMMHUPOBaHNe

HcnonHUTEe U U JITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[lonstne anroputma. VcmomHuTenn anropuTMOB. ANTOPUTM Kak IUIAH  YIPaBICHHS
HCIIOTHUTETIEM.

CgoiictBa amroputMa. CmocoObl 3ammcH ajropuT™Ma (CIOBECHBIM, B BHIE OJIOK-CXEMEI,
rporpamma).

AnroputTMudeckne KOHCTPYKIUH. KoHCTpykums — «ciemoBaHwe». JIMHEHHBIA — anTOpHUTM.
OrpanM4eHHOCTh ~ JUHEWHBIX  alTOPUTMOB:  HEBO3MOXXHOCTh  MPEOyCMOTPETh  3aBHUCHMOCTH
MIOCTIEIOBATENFHOCTH BBIITOIHAEMBIX IEHCTBUI OT HCXOAHBIX JaHHBIX.

KoncTpykuust «BeTBIeHHE»: TIOTHAS ¥ HeTloNHas (popMbl. BhIToTHEH e ¥ HEBBIIOHEHNE YCIOBHS
(MCTUHHOCTH U JIOKHOCTH BhICKa3biBaHusI). [[pocThie M COCTaBHBIC YCIOBUSI.

KoHCcTpyKIus «TOBTOpEHUSD: IIUKIIBI C 33/IaHHBIM YHCIIOM ITOBTOPEHUH, C YCIIOBHEM BBITTOIHEHMUS,
C IEPEMEHHOM 1UKJIA.

PazpaboTka amst hopMaNIbHOTO HCIIOTHUTENS ATOPUTMA, MTPUBOASIIETO K TpeOyeMOMY pe3yibTaTy
MIPY KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOKHBIX aITOPUTMOB C UCIOIB30BAaHUEM IIUKIIOB 1
BETBJICHWHA I yIpaBiieHUs (OpMaNbHBIMU HCIIONHUTENSIMH, TakuMU Kak PoOor, Yepemnamika,
UepTt&kHuK. BrImomHeHWe anropuTMOB BPYYHYIO W Ha KoMIlbtoTepe. CHHTAKCHYECKHE M JIOTHYECKHE
ommOku. OTKa3kI.

S3bIK MpOrpaMMHpPOBAHUSA

S3eik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlIkoabHBIA AJrOpUTMHYECKHI
SI3BIK).

CucreMa nporpaMMHUPOBaHHUS: PEAAKTOP TEKCTa MIPOrPAMM, TPAHCISITOP, OTJIaTUHK.

[Tepemennas: Turm, ums, 3HaueHue. Llenble, BEIECTBEHHBIE U CUMBOJIbHBIC ITEPEMEHHEIE.



Omnepartop npucBanBaHus. AprudMeTnyecKrue BIPaKeHUs 1 MOPSA0K UX BhurciaeHus. Onepaiuu ¢
LIEJIBIMH YHCIIaMU: [IEIOYMCIIEHHOE IETIEHUE, OCTAaTOK OT JIeNIEHUSI.

BerBnenus. CocTaBHble YCIOBHS (3alUCh JIOTUYECKHMX BBIPAXCHUH Ha HM3ydaeMoOM  S3BIKE
nporpaMMupoBanusi). HaxoxxaeHne MUHIMyMa U MakCUMyMa U3 ABYX, TPEX M 4eThIpEéx umcen. PemeHue
KBa/IpaTHOTO YPaBHEHUS, UMEIOIIEr0 BEECTBEHHBIE KOPHH.

JuanoroBas orfaaka IporpamMM: IIOLIATOBOE BBINOJHEHHE, MPOCMOTpP 3HAYEHUMN BEIHYMH,
OTJIaJIOYHBIN BBIBOJ, BBIOOP TOYKH OCTaHOBA.

Hukn ¢ ycnoBueMm. AnroputMm EBknmmpa st HaXoxJeHUsT HanOONBIIET0 OOLIEro JEUTENs IBYX
HaTypaJbHBIX uncel. Pa3OueHne 3amrucu HaTypalbHOTO YKcia B MO3UIIMOHHOW CUCTEME C OCHOBAaHHEM,
MEHBLINM WY paBHBIM 10, Ha OTAENbHBIE TU(PHL.

Hukn c¢ nepeMeHHOH. AJITOPUTMBI NPOBEPKU AEIUMOCTH OJHOIO LEJIOr0 4YUCiIa Ha JAPYroe,
MIPOBEPKH HATYpPaIbHOI'O YMCIIA Ha MPOCTOTY.

OO6paboTka CHMBOIBHBIX JlaHHBIX. CHMBOIBHBIE (CTPOKOBBIC) IepeMeHHbie. [locmMBONBHAsS
obpaborka ctpok. [lojgcu€r yacTOTHI TOSBIEHUS CHMBOJIA B CTpOoKe. BcerpoeHHblie (yHKmmMu Juis
00paboTKH CTPOK.

AHAaJIu3 aJrOpUTMOB

Omnpernenenrie BO3MOXHBIX Pe3yJIbTaTOB PabOThI alropuTMa TPHU JAHHOM MHOMKECTBE BXOIHBIX
JaHHBIX, ONIPe/IeNeHEe BO3MOKHBIX BXOIHBIX JAHHBIX, IPUBOAIINX K JAHHOMY PE3yIbTaTy.

9 KJIACC

u¢porast rpaMOTHOCTH

I'no6anbHas cetb UHTEepHET U cTpaTerun 6e30MacHOro NoBeIeHUs B Heil

I'mobanbras cerb  Mutepuer. IP-ampeca y3inoB. CereBoe XpaHEHHWE IaHHBIX. MeETOIBI
WHIUBUIYaIbHOTO W KOJUIEKTUBHOTO pa3MelieHus: HoBoi nHpopmarun B UHTepHere. bonpime nannble
(MHTEpHET-aHHbIe, B YaCTHOCTH JTaHHBIE COI[HAIBHBIX CETEH ).

[Monstre 00 MHGOPMAIMOHHONW Oe30MacHOCTH. YTPo3bl MH(OPMAIMOHHOW O€30MacCHOCTH IIPH
paboTe B 100aIbHONH CETH M METObl IPOTHBOACHCTBUS MM. [IpaBuia Oe3omacHON ayTeHTH(HKAIMH.
Bamura guuHod wuH(popmanuu B HMHTepHere. besomacHele cTpareruu moBeneHus B HTepHere.
[Ipenynpexaenrie BOBIEYEHUS B JACCTPYKTHBHBIE M KPUMHHANbHBIE (DOPMBI CETEBOM aKTUBHOCTH
(xubepOyIiHT, GUIIMHT U ApyTHE (POpMBT).

Pa6oTa B HH()OPMAIIHOHHOM MPOCTPAHCTBE

Buner nesarensrocTa B IHTEpHETE, HHTEPHET-CEPBHUCH: KOMMYHHKAIIMOHHBIE CEPBHUCHI (TIOYTOBAS
cimyx0a, BUAE0-KOH(EPEHI-CBSI3b W JpYyTue), CIPaBOYHBIE CIYXObI (KapThl, paclHCaHUS U JIPYTHE),
TIOMCKOBBIE CITYKOBI, CITy’>kObI OOHOBJIEHWS TIPOTPAaMMHOIO oOecredeHusI U Apyrue ciayxObl. CepBUCH
roCyJapCcTBEHHBIX ycimyr. OOnavHble XpaHWiwma JaHHBIX. CpencTBa COBMECTHOW —pa3paboTKh
TOKYMeHTOB (oHMNaitH-o¢uckl). [IporpaMmHOe oOecrieueHrne Kak BeO-CEPBUC: OHIAWHOBBIE TEKCTOBEIE H
rpaduyeckne penakTophl, Cpeasl pPa3padOTKA MPOrpaMm.

TeopeTnueckue 0CHOBbI HH(POPMATUKHU

MopaenanpoBanue Kak MeTO/ MO3HAHUS

Mogenb. 3amaun, pemaemMble C IOMOIIBI0 MoxaenupoBaHus. Kiaccuduxammm wmozmemnei.
MarepuanpHble (HaTypHbIe) W HHGOPMAIMOHHBIE MoJenu. HemnpepblBHBIE W TUCKPETHBIE MOJEIH.
Nmurammonnsie monenu. Urposeie Momenu. OmeHka alekBaTHOCTH MOJETH MOJIEIUPYEMOMY OOBEKTY H
LENSIM MOJISITUPOBAHMSI.

Tabnuaasie Monenu. Tabnuia kak mpeacTaBIeHue OTHOIICHUS.

bazer nannbix. OTOOp B TAONHIIE CTPOK, YIOBIETBOPSIOMINX 33JaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pedbpo, myts. OpueHTHpOBaHHBIE U HEOPHUEHTUpPOBaHHBIE rpadel. nuHa (Bec)
pebpa. BecoBast matpuna rpada. JnuHa mytu Mexay BepmmHamu rpada. [lonck onTUManbHOro myTH B
rpade. HawanmpHast BepmmHa (MCTOYHMK) M KOHEYHAsl BepIIMHA (CTOK) B OPHEHTHUPOBaAaHHOM rpade.
Brruucnenve xonuyecTa myTeld B HAIIPABICHHOM allMKINYEcKoM rpade.



Hepero. Kopens, BepmmHa (y3en), ymct, pedbpo (myra) nepeBa. Bwicora nepesa. Ilommepeso.
[Tpumeps! ucnons3oBanus AepeBbeB. [lepedop BapuaHTOB ¢ MOMOIIBIO IePEBa.

[lonsiTe MaTemMaTHuUecKOi Mopenu. 3ajadd, peliaeMble C TMOMOIIBI0  MaTeMaTHYECKOro
(koMIBIOTEPHOr0) MoAenupoBaHus. OTIUYME MaTEeMaTUYeCKOW MOIENM OT HATYpHOW MOJAEIW WU OT
CIIOBECHOT'O (JIUTEPATYPHOr0) OMUCAHUS O0BEKTA.

Otanbl KOMIBIOTEPHOTO MOJICTUPOBAHMSI: ITOCTAHOBKA 3aJayd, MOCTPOCHHE MaTeMaTHUYECKON
MOJIETH, IPOrpaMMHas pealin3aliisl, TECTUPOBAHHE, POBEACHIE KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAIIN3
ero pe3yNbTaToOB, YTOUHEHHUE MOJICIH.

AJITOPMTMBI U IPOrPaMMHPOBaHHE

Pa3paboTka aaropuTMOB M IPOrpaMm

Pazbuenune 3amaun Ha momzazauyn. CoCTaBlIeHHWE ANTOPUTMOB M TIPOTPaMM C HCHOJNBb30BaHHEM
Be’FBHeHHﬁ, IUKJIOB M BCIIOMOraTCJIbHBIX aJI'OPUTMOB MJIsA YIIPABJICHUA HCIIOJTHUTEIIEM PO6OT 501041
JPYTMMH UCIIOJHUTENISMU, TAKUMU Kak Uepenamika, YepTEXHUK U IPYrUMU.

Tabnuunbie BenumunHbl (MaccuBbl). OHOMepHBIE MaccuBbl. CoCTaBlIeHHE W OTIIAAKa TPOrpamM,
pCaIN3yroniuX TUIIOBBIC aJITOPUTMbI O6pa6OTKI/I OAHOMEPHBIX YHCJIOBBIX MAaCCUBOB, HA OJHOM U3 A3bIKOB
nporpammupoBanust  (Python, C++, Ilackams, Java, C#, IlkonbHblid AnroputMudeckuii S3bIK):
3aMOJIHEHUE YHUCIIOBOrO MACCHBA CIyYalHBIMK YHCIIAMU, B COOTBETCTBHH C (hOPMYJION WIIM IyTéM BBOJA
YHCEClI, HAXO0XKIACHUE CYMMBI 3JIECMCHTOB MacCCHBa, JIMHEHHBINA TTOMCK 3aJaHHOI'0 3HA4YCHHUA B MACCHUBCE,
MoJCYET 3IIEMEHTOB MAaCCHBA, Y/IOBIETBOPSIONIMX 33JJAHHOMY YCIIOBHIO, HaXOXJIEHHE MUHUMAJIHHOTO
(MakcuManpHOTO) 371eMeHTa MaccuBa. COpTHPOBKA MacCHBa.

OO6paboTka TOTOKAa JAHHBIX: BBIYMCIIEHHE KOJIWYECTBA, CYMMBI, CpPEIHEro apupMeTHyecKoro,
MUHHMaJIbHOTO ¥ MaKCUMallbHOTO 3HA4YEeHUS 3JEMEHTOB IOCIE0BATENBHOCTH, YIOBJIECTBOPSIFOIINX
3aJJAHHOMY YCIIOBHIO.

Ynpasienue

Vupaenenue. Curaan. O6paTtHast ¢Bsi3b. [loaydeHHe CHUTHAIOB OT HU(PPOBBIX JATYMKOB (KacaHUs,
paccrosiHus, CBeTa, 3ByKa U Jpyroro). [IpuMepsl UCroab30BaHus IPUHIIKMIIA OOpaTHOM CBSI3U B CHCTEMax
yIpaBieHHUs TEXHUYECKUMHU YCTPOHCTBAMHU C IIOMOIIBIO IaTYUKOB, B TOM YHUCIIE B POOOTOTEXHUKE.

IIpumeprl poOOTHU3MPOBAHHBIX CHUCTEM (CHUCTEMa YIIPABIEHUS [BI)KEHHUEM B TPaHCIOPTHOH
cuUcTeMe, CBapoyHas JIMHUS aBT03aBOJA, ABTOMAaTU3UPOBAaHHOE YIPABJIECHUE OTOIUIEHHUEM JIOMA,
aBTOHOMHAsI CUCTEMA YIPaBJICHUS TPAHCIIOPTHBIM CPEICTBOM U IPYTUE CUCTEMBI).

NudopmanuoHHbie TEXHOJIOTHH

DJIeKTPOHHbIE TA0JIUIIBI

[Tonsitne 00 OHNEKTPOHHBIX TaOMWIax. THOBI MAaHHBIX B sSUYCHKAX DJICKTPOHHOW TaOJIHIIBL.
PenaktupoBanne u ¢opmartupoBanue Tabmun. BcrpoeHHble (QYHKUMH [UId IIOMCKAa MaKCUMyMa,
MUHHMYMa, CyMMBI U cpefHero apudmerndeckoro. CopTUpoBKa JaHHBIX B BBIIEICHHOM JAUAIa30HE.
[locTpoenne mguarpamMm (rucTorpamma, KpyroBas IuarpaMma, TodedHas avarpamma). BeiOop Tumna
IUarpaMMBbl.

[IpeoOpazoBanue ¢dopmyn mnpu KomupoBaHWH. OTHOCHTENbHAs, aOCOMIOTHAS W CMeEMIaHHas
azpecarysi.

VYcioBHBIE BBIYUCICHUS B 3JCKTPOHHBIX Tabmuuax. CyMMHpOBaHME M HOACYET 3HAUYEHHH,
OTBEYAIOIINX 3aJlaHHOMY ycioButo. OOpaboTka OGOMbIIIX HAOOPOB NaHHBIX. UNCIEHHOE MOIETHPOBAHIE
B QJIEKTPOHHBIX TA0IHLIAX.

HNupopmannoHHbIe TEXHOJIOTMH B COBPEMEHHOM 0011eCTBE

Ponb nHGOpPMAIIMOHHBIX TEXHOIOTUH B Pa3BUTHN YKOHOMUKU MUPA, CTpaHbl, peruoHa. OTKpBITHIE
00pa3oBaTebHbIE PECYPCHI.

IIpodeccun, ceszaHHble ¢ HUHPOPMATHKOH M HMHGOPMALMOHHBIMH TEXHOJIOTHSIMH: BeO-Iu3aiiHep,
MPOrpaMMHUCT, Pa3pabOTINK MOOHJIBHBIX IMPHIOKEHUH, TECTUPOBIIMK, APXUTEKTOP MPOrPAMMHOIO
obecriedeHus, CIEHUANUCT M0 aHAJNU3Y JTaHHbIX, CHCTEMHBIN aIMUHUCTPATOP.



IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 HH®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Uzyuenne wuHQOpMATHKKM Ha YpOBHE OCHOBHOrO oOmIero oOpa3oBaHMs HAampaBieHO Ha
JOCTHXKEHHE O0yYaroIUMHUCS JINYHOCTHBIX, METApPEIMETHBIX M TPEIMETHBIX PE3YJIbTAaTOB OCBOCHHS
cojiep>kaHus yueOHOro IpeMera.

JJUYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PEIYILTATBl UMCIOT HAIIPABJICHHOCTL Ha PCIICHUC 3aJlad BOCIIHMTAHUS, PAa3BUTUA U
COIMaNTU3alK 00Yy4YaIOINXCs CPEACTBAMH yueOHOTO TIpeIMeTa.

B pesynprare u3ydyeHus HMHPOPMATHKA Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs Yy
oOyuarorierocs OyyT cOpMHUPOBaHBI CICAYIONINE TUYHOCTHBIC PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUSI:

IIEHHOCTHOE OTHOILIEHHE K OTE€YECTBEHHOMY KYJIBTYPHOMY, HMCTOPHUYECKOMY U HAy4YHOMY
HaCJICIUI0, IOHMMAaHHUEC 3HAYCHU A I/IH(i)OpMaTI/IKI/I KaK HayKH B ’)KM3HU COBPEMCHHOI'O O6HIGCTBa, BJIaJICHHUEC
JIOCTOBEpHOM HWH(pOpMaIMeldl O TMEepPeIOBbIX MHUPOBBIX M OTCUECTBEHHBIX JOCTIDKEHHSIX B 00JACTH
WH(POPMATHKH ¥ MH()OPMAIIMOHHBIX TEXHOJIOTHIA, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O IH(poBoOi
TpaHc(hOpMaIIMU COBPEMEHHOTO 00IIEeCTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OpUCHTAllUA Ha MOPAJIbHBIC HIEHHOCTU U HOPMbI B CUTYallUAX HPABCTBEHHOI'O BI)I60pa, TOTOBHOCTBH
OLI€HUBATh cBOE MOBEACHUEC U IOCTYIIKH, a TAKXKC IMOBCACHHUEC M IOCTYIKU APYTIUX HIOIICf/i C IIO3uIIun
HPAaBCTBCHHLIX M IPAaBOBBIX HOPM C y‘IéTOM OCO3HaHUA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB, aKTUBHOC HEIIPUATUC
ACOHAJIBHBIX IMOCTYIIKOB, B TOM YHUCJIC B I/IHTepHere;

3) rpaIaHCKOro BOCIUTAHUS:

MPEICTABICHUE O COMATBHBIX HOpMaX U MPaBHIIAX MEXIIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, B
TOM 4YHCJIE B COIMAIBHBIX COOOILIECTBAX, COONIOACHUE TPaBHII 0E30IMMACHOCTH, B TOM YHCJIEC HABBIKOB
0e30macHOro TIOBEJICHHSI B WHTEPHET-CpeJie, TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOW JEATENHbHOCTH
NP BBITIONIHEHUH YYEOHBIX, MO3HABATENBHBIX 3a]la4, CO3JaHMHM YYeOHBIX MPOEKTOB, CTPEMJICHHE K
B3aMMOIIOHMMAHHIO W B3aMOITOMOIIM B TIPOIIECCE 3TOW Y4eOHOM AesATeNbHOCTH, TOTOBHOCTh OICHUBATh
CBOE MOBEJICHNE 1 MOCTYIIKH CBOMX TOBAPHIIEH C TO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCTIENICTBUN TOCTYITKOB;

4) neHHOCTell HAYYHOr0 MO3HAHUS:

c(hOpMHPOBAaHHOCTh MHPOBO33PECHUCCKHUX IPEACTABICHUN 00 WHpoOpMaIui, WH(OOPMAIIMOHHBIX
mporeccax ¥ WH(POPMAIMOHHBIX TEXHOIOTHIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIISCTBEHHOW MPAKTUKA W COCTABJISIONIMX 0Aa30BYI0 OCHOBY JUIsSi MOHWMAaHHS CYIIHOCTU
Hay4HON KapTUHBI MHPA;

WHTEpeC K OOYy4YeHHWI0 W TIO3HAHWIO, JFOOO3HATEIhHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
camMo00pa30BaHUI0, OCO3HAHHOMY BBIOOPY HATIPABICHHOCTH W YPOBHS O0YYEHHS B JATbHEHIIIEM;

OBJIAJICHHE OCHOBHBIMU HaBBIKAMH HCCIIEIOBATENBCKON ACATEIBHOCTH, YCTAHOBKA HA OCMBICTICHUE
ONbITa, HAOMIONCHHWH, TIOCTYIKOB W  CTPEMJICHHUE  COBEPIICHCTBOBATH MYTH  JIOCTHIKCHUS
WHAWBUYaILHOTO H KOJUIGKTUBHOTO OJIArOnoNy4us;

c(OPMUPOBAHHOCTh WH(POPMAIUOHHON KyJIbTYphl, B TOM YHUCIE HABBIKOB CaMOCTOSTEIHHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIHPABOYHOW JIUTEPATypod, pa3HOOOPa3HBIMH  CPEICTBAMHU
HHGOPMAITMOHHBIX TEXHOJIOTHH, & TAKKe YMEHUSI CAMOCTOSATEIILHO OMPEENsITh [EIH CBOSr0 00YYeHUs,
CTaBHUTh U (HOPMYIIUPOBATH JUIs ceOsl HOBBIC 3a/1a4M B yu€Oe U MO3HABATENBLHOM JIESITENBHOCTH, PAa3BUBATh
MOTHUBBI U HHTEPEChI CBOEH MO3HABATEIBHON JCATEILHOCTH;

5) dopMupoBaHusA KYJIbTYPHI 310POBbSI:

OCO3HAHWE I[IEHHOCTH >KU3HHW, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 370pOBBIO, YCTAHOBKA Ha
3I0pPOBBIA 00pa3 JKM3HU, B TOM YHUCIE M 3a CUET OCBOEHHS U COONIOAeHUs] TpeOoBaHMU Oe30omacHon
AKCIUTyaTalliH CPEACTB HH()DOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPyA0BOI0 BOCIUTAHUSA



HHTEpEC K MPaKTHYECKOMY H3Y4eHHIO mnpodeccuii u Tpyza B cdepax mnpodeccrnoHaIbHOMU
NeATeIbHOCTH, CBSI3aHHBIX C  WH(QOPMATHKOH, NpPOrpaMMHpPOBaHMEM U  HMH(GOPMALUOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHHSX HAayKd HWHQPOPMATHKHM M HAYYHO-TEXHHUYECKOTO
IIporpecca;

OCO3HAaHHBIA BBHIOOP M TOCTPOEHHE HHIMBHIYANbHOW TPAEKTOPHH OOPa30BaHUS M KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX U OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JI0TM4eCKOr0 BOCIIUTAHUS:

OCO3HaHHUE III00ANTBHOTO XapaKkTepa SKOJOTHYECKUX TPOOIeM U MyTel MX pelleHHs, B TOM YHCIIE C
y4€ToM BO3MOKHOCTEH MH()OPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) ajmantanmu olOydaromerocsi K N3MeHSIIOIIMMCH YCJOBHSIM CONMATBHONH M NPHPOIHOMH
cpeabl:

OCBOCHHE  OOYyYarOIMMHCS  COIMAIBHOTO  OMbITa, OCHOBHBIX  COIMAJBHBIX  pOJEH,
COOTBETCTBYIOIIMX BEAYIIECH NESTEILHOCTH BO3PACTa, HOPM U MPaBWII OOIIECTBEHHOTO TIOBEACHUS, GOpM
COIMANIbHOM JKM3HM B TpYyMIax M COOOIIECTBaX, B TOM UYHCJE CYIICCTBYIOINIMX B BHUPTYaIbHOM
IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yinbTaThl OCBOEHHS MPOrPaMMBI 110 WH(OPMATHKE OTPAXKAIOT OBJIAJICHHE
YHUBEpPCATbHBIMHU YI€OHBIMU JACHCTBUSAMH — TO3HABATEIHHBIMU, KOMMYHHUKATHUBHBIMH, PETYISTHBHBIMHU.

Ilo3naBaTe/ibHbIE YHHBEpPcATbHbIE YUeOHbIE TelicTBUS

ba3zoBble JJornyeckue AedcTBHS:

YMeHI/Ie OHpe)IeHSITI) IIOHATHA, cOo31aBaThb O606H_IeHI/I$[, yCTaHaBHI/IBaTB aHaJIOTuH,
KJIACCU(HUIIMPOBATh, CAMOCTOSATEIBHO BBIOUPATh OCHOBAHUSA M KPUTEPHM IS KilacCU(UKAIMH,
yCTaHABIWBATh MPHYNHHO-CICACTBEHHBIC CBSI3H, CTPOHTH JIOTHYECKHUE PACCYXICHHS, JIENIaTh
YMO3aKITI0ueHNs (MHIYKTHBHBIC, ISTYKTUBHBIC M TI0 aHAJIOTHH ) M BHIBOIBI;

YMEHHE CO37aBaTh, MPUMEHATH M IPEOOpPa30BHIBATh 3HAKH W CHMBOJIBI, MOJECIHA M CXEMBI IS
pelreHus yaeOHbIX U M03HABATEbHBIX 3a/aY;

CaMOCTOSITEIBHO BBIOMPATh CIIOCO0 pellieHUs yueOHOH 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus1, BBIONpaTh HanOosee MOIXOASIINN C YIETOM CaMOCTOSTETFHO BBIIETIEHHBIX KPUTEPHEB).

ba3oBble ucciienoBarelbCKHe el CTBHUSI:

(hopMynHpOBaTE BOMPOCH, (DHUKCHPYIOIIME pa3phlB MEXAY pEaTbHBIM M  JKENaTeIbHBIM
COCTOSIHHEM CHTYAIlNH, 00BEKTa, U CAMOCTOSITENIFHO YCTaHABIIMBATH HCKOMOE U JIaHHOE;

OLIEHWBAaTh HAa TPUMEHHMOCTb W JIOCTOBEPHOCTh WH(OPMAINIO, TIIOIYYEHHYI0O B XOJe
HCCIICIOBAHUS,

MIPOrHO3MPOBATh BO3MOXKHOE AalibHEHINee pa3BUTHE IPOIECCOB, COOBITUH M WX TOCIEICTBUS B
AQHAJIOTUYHBIX WJIM CXOMHBIX CUTYAIlHsIX, a TAaKXKe BBIBUTATh MPEIONOKEHHS 00 UX Pa3BUTHH B HOBBIX
YCIOBHUSIX U KOHTEKCTaX.

PaGora ¢ nnpopmanueii:

BBISIBIIATH JepUIUT HHGOPMAINH, JAHHBIX, HEOOXOAMMBIX JUIS PEIISHHS IOCTABICHHOH 3aa4H;

MIPUMEHATh Pa3NIUYHbIE METOIbI, HHCTPYMEHTHI M 3aIpOCHl MPH IOWCKE W 0TOOpe MH(pOpMAIUU
WJIM TAHHBIX U3 UCTOYHHUKOB C YUETOM MPEIIOKEHHON yueOHOI 3a/1aull U 3aJJAHHBIX KPUTEPHEB;

BBIOMpATh, aHAIIM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATH WHPOPMAIINIO Pa3IHMIHBIX
BHJIOB U (hOPM TIPEICTABIICHHUS,

CaMOCTOATENBHO  BHIOMpaTh ONTHUMalbHYIO  (QopMmy  TpencraBieHuss  HWHPOpPMAIMH U
WJUTIOCTPUPOBATh pEIIaeMble 3a7add HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, HHOW TpaduKod W Hx
KOMOHHAIIHSIMU;

OLICHWBATh HAJI&KHOCTh WHGOPMAIMM TIO KPUTEPUSAM, MPEUIOKEHHBIM YYHTEIEM WIIN
chopMyITHPOBAaHHBIM CAMOCTOSTEIHHO;

3¢ (pexkTHBHO 3aIOMUHATH U CUCTEMATHU3NPOBATH HH(POPMAIIHIO.



KomMyHnKkaTHBHBIe YyHHBepcaJlbHbIe yueOHbIe AeiicTBHSA

OOmeHue:

COMOCTABIISITh CBOM CYXICHHS C CYXICHUSMH JPYIMX YYaCTHHKOB JUanora, OOHapyXKHBaTh
pasauy4ne U CXOACTBO MO3ULIUKT;

HY6JII/I‘IHO NpeaACTaBJIATh PE3YJIbTAThI BBIIIOJIHCHHOI'O OIIbITa (C-)KCHepI/IMCHTa, HCCIICAOBAaHUA,
MPOEKTa);

CaMOCTOSTEIFHO BHIOMPATh (POPMAT BBICTYIJICHUS C YUETOM 3a]a4 Mpe3eHTAMN U 0COOCHHOCTEH
ayauToOpruu MU B COOTBCTCTBHH C HHUM COCTAaBJIATHL YCTHBIC U IMUCBMEHHBIC TCKCTBI C HCIIOJIB30BAaHHUEM
HUIUIIOCTPATUBHBIX MaTCPUATIOB.

CoBMecTHasl 1eATEJBLHOCTH (COTPYAHNY€ECTBO):

MMOHMMAaTh U UCIIOJIB30BATh NPCUMYIICCTBA KOMaHI[HOﬁ u I/IH):[I/IBI/I,Z[yaJ'IBHOI\/'I pa6OTBI IIpyu pCIICHUA
KOHKPETHOH MPO0JIeMbl, B TOM YKCJIe IPY CO3J[aHUU HH(POPMAIIMOHHOTO MPOAYKTA;

MPUHUMATH 1I€J1b COBMECTHOW WH(OPMAIMOHHON JESITENBHOCTH 10 cOopy, oOpaboTke, mepenaye,
¢dbopmanu3zanuy HHPOPMAIMH, KOJUIEKTUBHO CTPOUTH JCHCTBUS MO €€ JOCTHIKEHUIO: PACIPENENiTh POIIH,
JIOTOBapUBaThCs, 00CYkKAATh MPOIECC U PE3YJILTAT COBMECTHOH PaboThI;

BBITIOJTHATH CBOIO YacTh Pa0OTHI ¢ WHPOpManued wir MHQOPMAIMOHHBIM MPOILYKTOM, JIOCTHTas
KauecTBEHHOT0 pe3yibTaTa 10 CBOEMY HANpPaBICHWIO M KOOPAWHHUPYS CBOM JEUCTBUSA C APYTUMH
YJICHaAMH KOMaHIbI;

OLIEHWBATh KadecTBO CBOEr0 BKJIaJa B OOmMUN WH(POPMAIMOHHBIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENBHO COPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS;

CpaBHUBATb PEIYIbTATHI C I/ICXO)IHOfI 3&}1&‘-16171 N BKJIaJ KaXIO0ro 4i€Ha KOMaHIbl B ITOCTHKCHUC
PE3YNIBTATOB, Pa3/ielisiTh chepy OTBETCTBEHHOCTH U IPOSIBIISATH TOTOBHOCTHh K MPEJOCTABICHUIO OTUETA
nepes TpyIon.

PeryasiTuBHbIe YHHBepcaibHble YueOHbIe AeiicTBUSA

Camoopranuszauus:

BBISIBJISITH B )KU3HEHHBIX U yUEOHBIX CHUTYAIHIX MPo0IeMbl, TpeOyIOIIre PEIIeHNS;

OPHEHTHPOBATHCA B PA3TMYHBIX MOAXOAAX K MPHUHATUIO pelIieHui (MHIUBUAYaJbHOE MPHUHSITHE
pelIeHu, MPUHITHAE PEIIeHNH B TPYIIIe);

CaMOCTOSITCIHHO COCTAaBJISATH AJNTOPUTM pEIICHUS 3amadd (MM €ro 4acTh), BRIOMpATh CHOCO0
pemieHusi y4eOHOW 3afaud € Y4ETOM HWMEIOMIMXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh MpeJIaraeMble BAPUAHTHI PEIICHUH;

COCTaBJATh IUIaH JeHCTBHMA (TIaH peanu3aliidl  HAaMEUYEeHHOrO alTOpPUTMa  peIIeHus),
KOPPEKTUPOBATH MPEATI0KEHHBIN aITOPUTM C YIETOM ITOTyUIE€HUST HOBBIX 3HAaHUI 00 M3ydaeMoM OOBEKTE;

JIeNaTh BEIOOP B YCIIOBHUSX MTPOTHBOPEUYNBON HHPOPMALIUK M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMoKkoHTpOJIb (pediexcust):

BIIAJIETh CTIOCO0aMH CAaMOKOHTPOJISI, CAMOMOTHBAITUH U pe)IIeKCHH;

JIABATh OIIEHKY CUTYAI[UH U MIpeJyIaraTh IIaH e€ N3MEeHEHUS;

YYUATHIBaTh KOHTEKCT W TPENBHJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPU PpEIICHUU
y4eOHOH 3a7a4d, aIanTHPOBATh PEIIeHHE K MEHSIOIIMMCS 00CTOSATEIhCTBAM;

OOBSICHATh  NPUYHMHBI  JIOCTHKEHUS  (HENOCTIDKEHHs)  pe3yiabTaToB  HMH(OPMAIMOHH O
NeSITeTbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OITBITY, YMETh HAXOAWTh MIO3UTUBHOE B TIPOH3OIIE/IIeH
CUTYaIUH;

BHOCHTHh KOPPEKTHBBI B JIEITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, W3MEHUBIIHXCS
CUTYyaIiii, yCTAaHOBIIEHHBIX OMIMOOK, BO3HUKIIKX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3YNIbTATA IIEH U YCIOBHSIM.

IMOUMOHAIBHBIN HHTEJJIEKT:

CTaBUTH ceOs Ha MECTO JIPYTrOro 4ejJoBeKa, MOHUMATh MOTHBBI 1 HAMEPEHHS JIPYTOT0.

IIpunsTHe ceds U APYruUx:



0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIHUPOBATH BCE BOKPYT JlaKe B YCIOBHUSIX OTKPBITOIO JOCTYMA K
Mo0bIM 00bEMaM HH(OPMALIHH.

HNPEAMETHBIE PE3YJIBTATbBI

K konIty oOyuenus B 7 kjiacce y oOydaromierocs OyayT copMUpOBaHbI CACTYIOIINE YMCHUS:

MOSCHATh Ha TMpUMEpax CMBICH TOHATHH <«uHGpOpManusy, «WHPOPMAIMOHHBIN MPOIECC,
«obpaboTka nHpopMaHMN», «XpaHeHUEe HHPOPMAITUNY, «IIepeaada UHQOpMaIHn;

KOOUpOBaTh U JEKOJUPOBATH COO6]_[ICHI/IH 110 3a/IJaHHBIM IMpaBujiaM, IEMOHCTPUPOBATH ITIOHUMAHUEC
OCHOBHBIX MPUHIIMIIOB KOJMPOBaHUS WHQPOPMAIMHM Pa3iIUYHON NPHUPOABI (TEKCTOBOH, Tpaduyeckoi,
ayJuo);

CpaBHUBATh IJIWHbBI COOGmeHHﬁ, 3allMCaHHBIX B Pa3JIMYHbBIX aJI(i)aBI/ITaX, ONCpUpoOBaTh CAMHULIAMU
M3MepeHUs HH()OPMAIMOHHOTO 00bEMA M CKOPOCTH Tepeayuu JaHHbBIX;

OLICHUBATDH M CPABHUBATH Pa3MepPhbl TEKCTOBBIX, TPAQUUECKUX, 3BYKOBBIX (hailjioB 1 BUe0(aiIoB;

MPUBOJINTH MPUMEPBI COBPEMEHHBIX YCTPOWUCTB XpaHEHHs U Iepefadn WHPOPMAIH, CPaBHUBATh
HX KOJIUYCCTBCHHLIC XapaKTCPUCTUKHU,

BBIACIATE OCHOBHBLIC 3Tallbl B HCTOPHMU W IMOHMMAThb TCHACHIWMN Ppa3sBUTHUA KOMIIBIOTCPOB U
MIPOTPaMMHOTO 00ECTICUECHNS,

moJiydaTb U HUCII0JIb30BAaTh I/IH(i)OpMaHI/IIO 0 XapaKTCpUCTHUKAX IMEPCOHAIBHOI0 KOMIIBIOTEPA U €TI0
OCHOBHBIX JJIEMEHTaX (Hpoueccop, ornepaTtrBHAs MMaMATb, JOJITOBPEMECHHAA IMaMATh, YCTpOﬁCTBa BBOJa-
BBIBOJIA);

COOTHOCHTDH XapaKTEPUCTUKN KOMIIBIOTEPA C 3aJa4aMu, pE€IIa€MbIMU C €0 IIOMOIIBIO,

OPHEHTHPOBATLCS B HEPaApXUUECKON CTpyKType (haiiioBOil crcTeMbl (3alHChIBaTh IMONHOE WM
¢aiina (katamora), myTh K (Qaiay (KaTajory) o HMEIOIIeMyCs omucaHuio (ailloBol CTPYKTYphI
HEKOTOPOro HHPOPMAIIHOHHOTO HOCHUTES);

paboTath ¢ (aiI0BOM CHCTEMOH MEPCOHAIBLHOIO KOMIIBIOTEpA C UCIOIb30BaHUEM IpadUIecKOro
nHTepdeiica, a HMMEHHO: CO3/1aBaTh, KOIHMPOBATh, IEpPEMEIIaTh, IEPEHUMEHOBBIBATh, YAAIATH H
apXUBUPOBATH (hailiibl M KATAJIOTH, HCIIOIB30BaTh aHTUBHUPYCHYIO MTPOTpamMMy;

MIPEACTABIIATH PE3IYIBTATH CBOCH NESTEFHOCTH B BUAE CTPYKTYPHUPOBAHHBIX MILTIOCTPUPOBAHHBIX
JOKYMEHTOB, MYJIbTUMEIUHUHBIX IPE3CHTALIUN;

nckaTh uHpopMmanuio B MHTepHEeTEe (B TOM YHCiE, TIO KIIOYEBBIM CIIOBaM, 10 H300pa’keHUI0),
KPUTHYECKH OTHOCHTHCS K HaWJIEeHHON WH(OpPMAIMH, 0CO3HABAasl OMACHOCTD JUISI IMYHOCTH M OOIIecTBa
pacmpocTpaHeH:us BPEAOHOCHOW WH(MOpPMAIH, B TOM YHCIE DKCTPEMHUCTCKOTO W TEPPOPHUCTHYUECKOTO
XapakKrepa;

[TOHUMATh CTPYKTYPY aIPECOB BeO-PECYPCOB;

HCIIONb30BaTh COBPEMEHHBIEC CEPBUCHI HHTEPHET-KOMMYHUKAITHI;

coOmronaTe TpeOoBaHUST 0E30MACHON JKCIUTyaTallid TEXHUYECKUX CPENCTB WH(MOPMAIIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, COONIONATh CETEeBOW OSTHKET, 0a30BbIe HOPMBI HWH()OPMAITMOHHON
STUKKA W TIpaBa Ipu padoTe ¢ MPUIIOKEHHSIMH Ha JIOOBIX ycTpoiicTBax W B MHTepHere, BRIOMpPAThH
Oe30MacHbIe CTpaTETHH TIOBEICHUS B CETH;

MIPUMEHATh METOAbl TMPO(HUIAKTUKA HEraTUBHOTO BIWSHUSA CPEACTB WHGOPMAIMOHHBIX U
KOMMYHHWKAIIMOHHBIX TEXHOJIOTHI Ha 3I0POBhE MOJB30BATEIIS.

K xon1y oOyuenus B 8 kiiacce y oOydatromerocs OyayT cOpMHpPOBAHBI CIEIYIOIINE YMEHUS:
MOSICHATh Ha TpUMeEpax pa3uyusi MEXAY IMO3UIMOHHBIMA W HEMO3UIIMOHHBIMA CHCTEMaAMH
CUHCJICHUS,
3amuchiBaTh W CpaBHUBATh 1meible yrciaa oT 0 mo 1024 B pa3nuyHBIX MMO3UIIMOHHBIX CHCTEMaxX
curcieHus (C OCHOBaHUsAMH 2, 8, 16), BBITOIHATH apu(hMETUYECKUE ONepPaIly HaJl HUMHU;
pPacKpbIBaTh CMBICH TOHSTHHA «BBICKA3bIBAHHE», <JIOTHYECKAs OIEpalus», <«IOTHYECKOe
BBIPAXKCHHEY,



3alMChIBaTh JIOTUYECKUE BBIPAXKEHUS C HCIOIB30BAHMEM JTU3BIOHKIHMH, KOHBIOHKINH H
OTPUILIAHUA, ONPENENITh UCTUHHOCTD JIOTHYECKUX BBIPAKEHUH, €CIM M3BECTHHI 3HAYEHMs] HCTUHHOCTH
BXOAALINX B HETO MEPEMEHHBIX, CTPOUTH TAOJUIIBI HCTHHHOCTH IS JIOTHUECKHUX BBIPAKEHUH;

PacKpbIBaTh CMBICT TOHATHI «UCHOTHUTENDY, «AJITOPUTM», «IporpamMmay, MOHUMAs pPa3HUILY
MEKAY YyIOTpeOIeHHeM 3TUX TEPMUHOB B OOBIICHHON peud 1 B MHPOPMATHKE;

OIUCHIBATh AJITOPUTM PELICHUS 3aJadd Pa3IMYHbIMH CHOCOO0aMH, B TOM 4YHCJIE B BHJIC OJOK-
CXEMBI;

COCTABJISITh, BBIIIOJIHATH BPYYHYIO M HA KOMIIBIOTEPE HECIOKHBIE AJITOPUTMBI C UCIIOJIb30BAHUEM
BETBJICHHUI U IIUKJIOB JJIS1 YIIPABJICHHSI UCTIONTHUTENAMH, TAKUMH Kak Pobot, Uepenarika, YepTEKHHUK;

WCIONb30BaTh KOHCTAHTBl W TEPEMEHHbIE pA3JIMYHBIX TUIMOB (YUCIIOBBIX, JIOTUYECKHUX,
CHUMBOJIBHBIX ), @ TAK)KE COZIEpIKalllie X BBIPAYKEHUS, HCIIOIb30BaTh ONepaTop NMPUCBAaBaHMUS;

WCIIONIB30BaTh NMPH pa3paboTKe MPOrpamMM JIOTHYECKUE 3HAYEHHUSI, OTIEPAIlY U BBIPAKEHUS C HUMHU;

AHAJIM3UPOBATh IPEUIOKEHHBIE AJrOPUTMBI, B TOM YHUCIE ONPEAENISATb, KAaKHUE pPE3YyJIbTaThl
BO3MOJKHBI MPH 33/IaHHOM MHOECTBE MCXO/IHBIX 3HAYCHUH;

CO3/1aBaTh M OTJIA)KMBATh MPOrPaMMbI Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
[Nackane, Java, C#, lllkonbHbIH AnropuTMHYeCKAH SI3BIK), pealu3yroNIe HECIOKHBIE AITOPUTMBI
00pabOTKH YHMCIIOBBIX JaHHBIX C HMCIIOJIh30BAHUEM IMKJIOB M BETBIICHHI, B TOM YHUCIE peau3ylolne
MIPOBEPKY AEIMMOCTH OJHOTO LEJIOr0 YHCIla Ha APYroe, MPOBEPKY HATYPAJIBHOIO YHCiA HA IPOCTOTY,
BBIJIENIEHHS U P U3 HATYPAITBHOTO YHCIIA.

K xoniy oOydeHnus B 9 kiacce y o0ygaromierocs 0yayT chopMHUPOBAHBI CISTYIONTNE YMEHUS:
pa36I/IBaTB 3aJa4i Ha 1nmoasazaadyu, COCTaBJIATH, BBIIIOJIHATE BPYYHYIO 1 Ha KOMIIBIOTEPE HECIIOKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUEM BeTBJ’IeHHﬁ, IMUKJIOB W BCIIOMOT'aTCJIIBHBIX aJITOPUTMOB JI YIIPaBJICHUS
HCTIOTHUTEISIMH, TaKUMH Kak Po6oTt, Uepenamnika, YepTEKHUK;

COCTaBJISITh M OTJIAXKUBATH MTPOTPAMMBI, PEATH3YIOIIHE TUIIOBBIE AITOPUTMBI 00PAOOTKH YHCIIOBBIX
MIOCTIEIOBATENHFHOCTEH HITN OJJHOMEPHBIX YHCIIOBBIX MAaCCHBOB (TIOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBI
WM KOMWYECTBA DJJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH) Ha OJHOM M3 S3BIKOB IPOTPaMMHPOBAHUS
(Python, C++, ITackais, Java, C#, IlIkonbHbIH ATTOpUTMHYECKHI SI3BIK);

pPacKkpbIBaTh CMBICT TIOHATHI «MONENB», «MOAETHUPOBAHUE», OIPENENATh BHUABI MOJENeEH,
OLIEHUBATH a/IEKBATHOCTH MOJIENTN MOJETUPYEMOMY OOBEKTY U IIEJISIM MOJIEITHPOBAH U,

WCIIONB30BaTh Tpapl M JAEPEBbSI ISl MOJICTHPOBAHUS CHCTEM CETEBOH W HMepapXU4ecKOu
CTPYKTYPBI, HAXOIUTh KPaTYaUIIIHNii TyTh B rpade;

BBIOMpATh CIOCOO TPEICTaBICHUS MAaHHBIX B COOTBETCTBHH C ITOCTABJICHHOHM 3amadeii (TaOJHIIE,
CXEMBI, TpapKH, qHarpaMMbl) C UCTIOITH30BAHUEM COOTBETCTBYIOMIUX IIPOTPAMMHBIX CPENICTB 00pabOTKH
TAHHBIX;

WCIIONB30BaTh JIIEKTPOHHBIE TAONMHIBI A7 O00paOOTKH, aHANW3a W BHU3YAIHM3AIlMH YHCIIOBBIX
JMaHHBIX, B TOM YHCJE C BBJICICHHEM IUala3oHa TaONHIBl W YIOPSJAOYMBaHHUEM (COPTHPOBKOW) €ro
JJIEMEHTOB;

CO3/1aBaTh W MPHUMEHATH B 3JEKTPOHHBIX Tabnmmax (GopMyIel Ui Pacy€roB C HCIOIb30BAaHHEM
BCTPOEHHBIX apru(MeTHIeCKuX PYHKINUN (CYMMHUpPOBaHHNE U MOACUYET 3HAUCHUH, OTBEYAIOIINX 3aJAHHOMY
YCIIOBHIO, CpeHee apu(pMeTHIecKkoe, TOMCK MaKCHMAallbHOTO 1 MHHUMAJIBHOTO 3HAYSHHS ), aOCONIOTHOM,
OTHOCHTEIIBHOH, CMEIIAHHOW aJIpecallii;

WCIIONB30BaTh JJIEKTPOHHBIE TAOMUIBI JJIs YACICHHOTO MOJEIUPOBAHHUS B MPOCTHIX 3a]a4ax U3
Pa3HBIX PEAMETHBIX 00JIaCTel;

WCIIONb30BaTh COBPEMEHHBbIE WHTEPHET-CEPBHUCH (B TOM YHCIIE KOMMYHUKAIMOHHBIE CEPBHCHI,
o0JlayHbIe XpaHWIUIIA JaHHBIX, OHJIAWH-TIPOTPaMMBI (TEKCTOBbIE W TpadHYecKhue PEemaKTOpPbI, Cpelbl
pa3paboTKm)) B y4eOHOW 1 TIOBCEAHEBHOM NIESITENLHOCTH;

MPUBOIUTH  TPHUMEPHl  HCIONL30BaHUS  TCOMH()POPMAIMOHHBIX  CEPBUCOB,  CEPBUCOB
TrOCYJapCTBEHHBIX YCIYT, 00pa3oBaTelIbHBIX CEepBUCOB MHTepHeTa B y4ueOHOW H IOBCEIHEBHOMN
JeSITeITbHOCTH;



HCTONB30BaTh PA3IMYHBIE CPEACTBA 3aIUTHI OT BPEJOHOCHOTO MPOrpaMMHOIO oOecredeHus,
3alMIIaTh MEPCOHATBHYI0 HH(OpMAIMIO OT HECAaHKIHMOHHMPOBAHHOTO MOCTYHNAa HM €ro MOCIeICTBHH
(pasrnamieHus, MOAMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKMX W COLUAIBHO-
MICUXOJOTMYECKUX aCHEKTOB HCIONb30BaHUs ceTn VHTepHeT (cereBass aHOHMMHOCTH, U(POBOH cie,
ayTEHTUYHOCTb CYOBEKTOB U PECYpPCOB, OACHOCTH BPEAOHOCHOIO KOJIa);

pacro3HaBaTh MOMBITKH M MPEAYNPEkKIaTh BOBICUCHHE ce0S M OKPYXAIOIINX B JECTPYKTUBHBIC U
KpUMHHAIBHBIE OPMBI CETEBOW aKTHBHOCTH (B TOM YMCIe KHOEpOYIUIHHT, (DUIINHT).



TEMATHUYECKOE IIVTAHUPOBAHME

7 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnueckue
NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Hudposas rpaMoTHOCTH
11 KomnsroTep — yHHBeEpcanbHOE YCTPOUCTBO 5 bubmoreka [JOK
' 00paboTKU JaHHBIX https://m.edsoo.ru/7f41646e
bub6mmoreka IJOK
1.2 II 4
POTPAMMEL H JAHRE https://m.edso0.ru/7f41646e
13 KOMILIOTEDHELE CoT ) bubmoreka [IOK
. MITBOTCPHBI 158
p https://m.edso0.ru/7f41646e
Hroro mo pasneny 8
Pa3zgen 2. TeopeTuueckue 0CHOBBLI HH(pOPMATUKH
91 Hudopmarius 1 uHGHOpMaIIHOHHBIC 5 bubmoreka [IOK
' IPOLIECCHI https://m.edsoo.ru/7f41646e
bubmmoreka IJOK
2.2 II 9
PEACTABIEIHE HHpOpMALLILH https://m.edsoo.ru/7f41646e
Uroro mo pazneny 11
Pazpnen 3. MupopmManuoHHbIe TEXHOJIOTHH
31 T exCTOBELE HOKVME 5 1 Bbubnuoreka IJOK
' KETOBBIC AOKYMEHTEL https://m.edsoo.ru/7f41646e
bubmmoreka [IOK
32 Koumbiorepuas rpaguica 4 https://m.edsoo.ru/7f41646e
33 M . 3 1 bubmmoreka [IOK
' YHRTHMCHIHBIC HpESCHTatutt https://m.edsoo.ru/7f41646e
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Hroro no paspeny

13

PesepBHOE Bpems
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34




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
11 CucTeMbl CUHCIICHHS 6 1 bubmmorera [JOK
https://m.edso0.ru/7f418516
1.2 DJIEeMEHTHI MaTeMaTHICCKOU JIOTUKH 6 1 bubmorera [JOK
https://m.edso0.ru/7f418516
Hroro mo pazgeny 12
Pa3znen 2. AnroputMbl 1 MPpOrpaMMHUpPOBaHHe
21 HcnonHuTen 1 anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIUU https://m.edso0.ru/7f418516
bu6mmoreka [IOK
2.2 A 9
SPIE MPOTPAMMUPOBANIA https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
HELTHS ELOpHINOB https://m.edsoo.ru/7f418516
Utoro no pazneny 21
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€30M1aCHOTO MOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6moreka [IOK
1.2 P
aboTta B HHGOPMAIIMOHHOM TTPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 6
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 8 1 httos://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
bu6mmoreka [JOK
3.1 P 0 6 1
SpADOTRA SITOPIIMOS 1 HPOTPavM https://m.edsoo.ru/7f41a7d0
bubnuoreka [JOK
3.2 h% 2
HpaBIeHie https://m.edsoo.ru/7f41a7d0
Utoro mno pazneny 8
Pa3nen 4. Un(popManimoHHbIEC TEXHOJIOTHHU
bu6mmoreka [JOK
4.1 C) 0 10
HCHTPOHHRLC TEIHIH https://m.edsoo.ru/7f41a7d0
4.2 WHupopmanMoHHbIE TEXHOJIOTHH B 1 bubnuorexa LIOK



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

COBPEMEHHOM OOIIIECTBE

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

Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
Kommnerorep — yHuBepcanbHoe
BBIUHCIIUTEIBHOE YCTPOMCTBO,
1 aboTaroliee 1o nporpamme 1 bubmorexa HOK
b o porp i https://m.edsoo.ru/8a1521d2
Texnuka 6e30MaCHOCTH U MpaBUiIa
paboThl Ha KOMITBIOTEPE
9 Hcropus u coBpeMeHHbIE 1 bubnuoreka [IOK
TEHJICHIIUU PA3BUTHUS KOMIIBIOTEPOB https://m.edsoo.ru/8al1523ee
[IporpammHOe obecrieueHue
3 koMmriptoTepa. [IpaBoBas oxpana 1 Bubmmorexa [JOK
pa. P P https://m.eds00.ru/8a152826
MPOrpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 bubmuorexka [JOK
omnepanuu ¢ ¢gailaMu u rmarnkamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHbBIX.
bu6mmoreka [JOK
5 Hcnons3oBanue nmporpaMm- 1
https://m.edsoo.ru/8al52cfe
apX1UBaTOPOB
5 KommnerotrepHbie BUpYCHI U 1 bubnunoreka [JOK
AHTUBHPYCHBIE TPOTPAMMBI https://m.edso0.ru/8a152f74
7 Komnerotepnsie cetu. [louck 1 bubnuoreka [IOK
uHpopmanuu B cetu MHTEpHET https://m.edso0.ru/8a153244
3 CepBHCHI HHTEPHET-KOMMYHHUKALIAMN. 1 bubnunoreka [JOK
Ceresoii aTuker. Crpaterun https://m.edso0.ru/8a153460



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

0€3011aCHOTO [MOBEICHUS B

HNurepnere
bubmmoreka [{OK
4
o HOOpMAIKA 1 AaHHbIE https://m.eds00.ru/8a161966
bubmmoreka [{OK
10 4
HOPMALHOHHEIE MpOLIECCEl https://m.edsoo.ru/8al61le2a
Pa3znoo0Opa3ue sS36IKOB U ai)aBUTOB.
11 ECTeCTB:HHHe u ¢o MaJ'II)H(}IiIG bubnnotexa LIOK
p https://m.edsoo.ru/8al61fec
SI3BIKH
JIBoWuHBI angaBuT.
12 [IpeobpazoBanue mr060T0 andaputa bubmmorexa [JOK
peobp https://m.eds00.ru/8a162186
K IBOUIHOMY
[IpencraBnenue JaHHBIX B
13 KOMIIBIOTEPE KaK TEKCTOB B bubmorexa TOK
P https://m.eds00.ru/8a162316
JTBOWYHOM aipaBuTe
14 Enununer usmepenus nadopmauu bubmuorexa [JOK
U CKOPOCTH Nepeaadyu JaHHBIX https://m.edsoo.ru/8a16249c
KonupoBanue TeKCTOB.
15 PaBHOMEpHBIC 1 HEpAaBHOMEPHEIC bubmorexa HOK
P P P https://m.eds00.ru/8a1625f0
KO/JIbI
16 JlexoupoBaHue COOOIICHHIA.
NudopmanmoHHbIil 00bEM TeKCTa
17 udpooe npeacraBieHne bubnunoreka [JOK
HEMPEPbIBHBIX JAHHBIX https://m.eds00.ru/8a162848
Konuposanue nsera. Ouenka
18 MH(POPMAIIMOHHOTO 00BbEMA bubnuoreka [IOK

rpaduyecKux JaHHBIX TS
pacTpoBOro M300paKEHUS

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



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

bubmuoreka [JOK

19 Komposatine spyka https://m.edsoo.ru/8a162b72
PesepBHb1i ypok «KoHTpoapHas
20 pabota o Teme "[pencraBicane bubmorexa HOK
https://m.edso0.ru/8a162d02
nHpopmanuu'"»
TekcToBbIe JOKYMEHTHI, UX BBOJ U
21 penaKTnpOBaHH?:; TEKCTOBOM bubnuotexa LIOK
https://m.edsoo.ru/8al62e7e
rporieccope
29 PopMaTHUPOBAHNE TEKCTOBBIX bubnuorexa [JOK
JOKYMEHTOB https://m.edsoo.ru/8a162fe6
23 [Tapametps! cTpanuibl. COUCKU U bubnuoreka [IOK
TaOIUIIBI https://m.edso0.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bu6moreka [IOK
TEKCTOBBIE TOKYMEHTHI https://m.edsoo.ru/8a1632d4
WHTennexkryaabHble BO3MOXHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O06o001eHre U cucTeMaTru3amus
26 3HaHU# 10 TeMe «TeKkcToBbIe bubmorexa HOK
https://m.edso0.ru/8a1635c2
JTOKYMEHTBD»
97 I'paduuaeckuit penakrop. PactpoBsie bubnnoreka [JOK
PUCYHKHU https://m.edsoo.ru/8a163874
08 Onepanuu pegaKkTUpOBaHUS bubnnoreka [JOK
rpadu4ecKux 0OBEKTOB https://m.edso0.ru/8a1639d2
bu6mmoreka [JOK
29 Bexropras rpaguka https://m.edso0.ru/8a163b30
30 O06o01eHre U cucTeMaTrU3amus bubnmuoreka [JOK

3HAHMUH IO TEME ((KOMHBIOTepHa}I

https://m.edsoo.ru/8a16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpaduka». [IpoBepounas padora /
Bcepoccuiickas npoBepoyHas
pabora

PesepBHeIit ypok. O600IICHNE 1

CUCTEMaTH3aIus 3HAHUH / bubmmoreka [{OK
31 . 1
Bcepocculickas npoBepoyHast https://m.eds00.ru/8a164828
pabota
32 [ToaroToBka MynbTUMEIUHHBIX 1 bubmmoreka [{OK
MIpE3EHTANNMI https://m.edsoo.ru/8al1642c4
JlobGaBneHre Ha ciaiiyg
33 ayIMOBU3YAIBHBIX JaHHBIX 1 bubmorexa LOK
Y Y ’ https://m.edso0.ru/8al164472
aQHUMAITUHU U TUTIEPCCHLIOK
O00011IeH1E U CUCTEMATHU3ALIUS
34 3HaHui o TeMe «MyJIbTUMEIUHHbIE 1 bubmmorexa [OK
Y a https://m.edso0.ru/8a164652
MIPE3CHTAIIAI
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

8 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Heno3uuumoHHbIe ¥ TO3UITMOHHBIE 1 bubmmoreka [{OK
CHUCTEMEI CUHUCIICHUS https://m.edsoo.ru/8a1649e0
bubmmoreka [{OK
2 PasBepuyras dhopma 3ammcu yuciaa 1
pHYTast Hop https://m.edsoo.ru/8al64ba2
JIBonuHas cuctema CUMCIICHUS.
3 Apudmernyeckue orneparuu B 1 bubmorexa LOK
P . P https://m.edsoo.ru/8a164d96
JIIBOMYHOM CUCTEME CUUCIIEHUSI
4 BoceMeprnyHas cucremMa CUUCIIEHUS 1 bubmorexa LOK
P https://m.edso0.ru/8a165296
5 [llecTHagaTepuyHas cucTeMa 1 bubnuoreka [IOK
CUHCIICHHUSI https://m.edso0.ru/8a16549e
O0001IeHrEe U cUCTEMATU3 AL
6 3HaHUN 110 TeMe «CHucTeMBI 1 bubmnorexa [IOK
https://m.edso0.ru/8a16564c
CUMCIIEHUS
7 Jlornueckue BBICKA3bIBAHUSA 1 bubmmorexa [IOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «m», «UIn», 1 bubnunoreka [JOK
«HEY https://m.edso0.ru/8a165b56
9 Onpenenenre HCTUHHOCTU 1 bu6mmoreka [JOK
COCTaBHOI'O BBICKa3bIBaHUS https://m.edsoo.ru/8a165cf0
10 Ta0auiel HCTUHHOCTH
11 Jlorndueckue 3neMeHTBI bu6mmoreka [JOK



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

https://m.edsoo.ru/8a165e94

KonTtposnsHas paboTa 1o teme

bubmmoreka [{OK

12 «DNeMEHThI MAaTEeMaTHYECKOM httos://m.edsoo.ru/8a178c38
JIOTUKUY

13 [Tonarue anroputma. Mcnosaurenu bubnuorexa [JOK
AITOPUTMOB https://m.edso0.ru/8a17949¢

14 CaoiictBa anropurma. CriocoObl bubnuoreka [JOK
3alMCy AIrOpUTMa https://m.edso0.ru/8a179606

15 AnropuTMuuecKasi KOHCTPYKITUS
«cienoBaHue». JIMHEMHBIN AIrOPUTM
AnropuTMuuYecKasi KOHCTPYKITUS

16 «BETBJICHUE: TOJIHAS U HETIOTHAS
dhopmbl

17 AnropuTMHUYECKass KOHCTPYKIIUS bubnuoreka [IOK
«TMOBTOPEHUE) https://m.edso00.ru/8a17998a

18 dopmanabHOE UCTIOJHEHUE bubnuoreka [IOK
ajnropuT™Ma https://m.edso0.ru/8al79aac
Pa3paboTka HECTIOKHBIX AITOPUTMOB

19 C MCIOJIb30BaHUEM ITUKIIOB IS bubnmuoreka [JOK
ynpayieHus GOPMaTbHBIMU https://m.edsoo.ru/8al79elc
HCIIOJIHUTEISIMU
Pa3paboTka HECTIOKHBIX AITOPUTMOB

20 C UCMOJIb30BaHUEM LIUKIJIOB U bubnnoreka [JOK
BETBJICHUH 17151 yIIpaBJICHUSA https://m.edsoo.ru/8al79elc
(hopMaTbHBIMU UCTIOTHUTENSIMU

21 BeinosiHeHue anroputMoB bubmorexa LIOK

https://m.edsoo.ru/8al7a06a
22 O06o01IeHre U cucTeMaTrU3aIus bubnmuoreka [JOK



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

3HaHui 110 TeMe «/IcnoJaHuTeEnu U
ITOPUTMBL. AJTOPUTMUYECKUE
KOHCTPYKIUK

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

A3k nporpammupoBanusi. Cucrema

23
MIPOrPAMMHUPOBAHHS
24 [Tepemennsie. Oneparop
MIPUCBAaBAHUS
o5 [IporpamMmMupoBaHre TMHENHBIX
AJITOPUTMOB
26 PazpaboTka mporpamm, comepranux
oTIepaTop BETBIICHUS
27 JlnanoroBas oTiajKa nporpamm
28 [ukn ¢ ycrioBueM
. bu6mmoreka [IOK
29 L ¢ mepeneritioit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
30 O06paboTKa CUMBOJIBHBIX JIAHHBIX htts://m.edsoo.ru/8al7ad6c
O0001IeHrEe U cUCTEMATU3ALIIS
3HaHUM N0 TeMe «S3bIK
31 nporpamMmmupoBanus» [IpoBepounas Bubmmorexa LIOK
5 https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas
poBepouHasi paboTa
PesepBuslit ypok. O6001IeHE U
32 CUCTEMAaTH3alus 3HaHUM U yMEHUN bubnuoreka [IOK
1o Kypcy uHpopMmaTuku § kiacca / https://m.edso0.ru/8al7b456
Bceepoccuiickas npoBepouHas paboTa
33 Amnanus anroputmoB. Onpenenenue bubnuoreka [IOK

BO3MOJKHBIX PE3YyJIbTATOB pa6OTBI

https://m.edsoo.ru/8al7afab



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

AJIropurMa 1npu 3alaiHHOM
MHOXKECTBC BXOAHBIX JaHHBIX

Amnanus anroputmoB. Onpenenenue

34 BO3MOJKHBIX BXOJHBIX JTaHHBIX, 1
MIPUBOAIINX K TAaHHOMY pe3yibTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 I'moGanwnas cets UnTepuer. IP- 1 bubnuoreka [JOK
anpeca y3i10B. bousbiive 1anHbie https://m.edso00.ru/8al17b578

bubmmoreka [{OK

2 Nudopmanunontas 6€30macHOCTD 1

popman https://m.edso0.ru/8a17b690
VY4er noHsATHS 00 UHPOPMAITIOHHOM

3 0€30MacHOCTH MPU CO3IaHUHN 1 bubmuorexa [JOK
KOMITJIEKCHBIX MH(POPMAILIHOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHMI]

4 Bunel nearenbHOCTH B CETH 1 bu6mmoreka [IOK
HNutepner https://m.edsoo.ru/8al17b8e8
O0ayHble TEXHOIOTHH.

5 Hcnons3oBanue onnaitH-oduca 1is 1 bubmmorexa [JOK

a https://m.edsoo.ru/8al7bale
pa3pabOTKH JTOKYMEHTOB
O00011IeHNE U CUCTEMATH3ALUS
3HaHuil mo TeMaM «l J1o0anbHas ceTh
bubnuoreka [JOK
6 HHTepHeT u cTparerun 6€301macHOTO 1

. https://m.edsoo.ru/8al7bb36
MOBEIEHHS B Hel», «PaboTa B
MH(POPMAITMOHHOM ITPOCTPAHCTBE)»

7 Mogenu u MOJeIUPOBaHUE. 1 bu6mmoreka [JOK
Knaccudukanuu moaeneit https://m.edso0.ru/8al7be06

b K
8 Tabnuunsie MOETH 1 nomoreka LO

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



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

Pa3zpaboTka oqHOTAOMUYHOM 6a3bI

9 naaHbX. CoCTaBICHHE 3aPOCOB K
0a3e TaHHBIX
I'pad. Becoras matpuna rpada.
JIyiiHa TTyTH MEXTy BEepIITUHAMU
10 rpada. Berancienne koam4ecTBa
IIyT€N B HAIIPABJICHHOM
AIMKIINYECKOM Tpade
11 Hepero. [lepeGop BapuaHTOB ¢
MTOMOIITBIO JIepeBa
12 MatemaTudeckoe MOJICIIMPOBAHKE bubmorexa TOK
https://m.edsoo.ru/8al17c392
13 DTanbl KOMIBIOTEPHOTO bubmuorexa [JOK
MOJIEJTUPOBAHUS https://m.edsoo.ru/8al7c4aa
O060011eHre U cucTeMaTu3alus
14 3HaHui. KonTpoapHas pabora mo bubnuoreka [IOK
Teme «MoienupoBaHue KaK METO/T https://m.edsoo.ru/8a17c9c8
MTO3HAHUS
Pa3buenue 3amaun Ha Moa3a1auu.
CocraBieHue aJropuTMoB U
15 MPOTpaMM C UCITOJIb30BaHUEM bubmorexa HOK
. https://m.edsoo.ru/8al7cb12
BETBIICHUH, IUKIIOB U
BCIIOMOTATENbHBIX AITOPUTMOB
16 OnHOMEpHBIE MaCCUBBI Bubmorexa OK
https://m.edsoo.ru/8al7cc3e
17 Tunossle anropuT™Mbl 00pabOTKU bubnuoreka [IOK
MAacCUBOB https://m.edsoo.ru/8a17cd60
18 CoptupoBka maccusa



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

bubmuoreka [JOK

19 Obpaborka noToka AaRbix htps://m.edsoo.ru/8a17d01c
O06o001IeHre U CHCTeMAaTH3aIus
20 3HaHui. KontpoapHas pabora mo bubnuorexa [JOK
teme «Pa3paboTka alropuTMOB U https://m.edsoo.ru/8al7dlca
porpaMm»
21 VYmpasnenue. Curnan. OOpaTHas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/8a17d4d6
bubmmoreka [{OK
22 PoGoTtuznpoBaHHbIE CHCTEMBI httos://m.edsoo.ru/8a17d602
DOneKTpoHHbIE TaOIUIIBI. THUITbI
23 JAHHBIX B sTYEHKaxX JIEKTPOHHOM bubamorera LOK
https://m.edsoo0.ru/8a17d710
TaOIUIIBI
24 PenaktupoBanue u bubnuoreka [IOK
dhopmaTupoBanue TaOIUIL https://m.edso0.ru/8a17d832
Berpoennbie KIIUU JUIsI TIOUCKA
25 MaKIc)I/IMyMa, I\TZPII{HMyM;,[ CYMMBI U bubmorexa TOK
https://m.edso0.ru/8a17d990
CpeIHero apupMeTuyecKoro
26 CopTtupoBka u (GpuUIbTparus JaHHBIX bubnuoreka [JOK
B BBIJICJIICHHOM JHAIIa30HE https://m.edsoo.ru/8al17db70
97 [TocTpoenue nuarpamMm u rpaduKoB bubmuoreka [JOK
B 3JIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8a17e08e
08 OTtHocurenbHast, a0COTIOTHAS U bubnunoreka [JOK
CMeEIIIaHHas aJipecarus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BBIUUCIIEHUS B bubnunoreka [JOK
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka GonbIIX HAOOPOB bubnunoreka [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31 YucnenHoe MOJCIIMPOBAHUE B 1 bubnmoreka [JOK
ANIEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7eaca
O06o01IeHrne U CHCTeMAaTH3aIus

32 3HaHUH 10 TeMe «IEKTPOHHBIC 1 brbmmorexa [OK

https://m.edsoo.ru/8al7ec3c
TaOIUIIBDY
Ponp nHGOpMAITMOHHBIX
. bubnuoreka [JOK
33 TEXHOJIOTUH B Pa3BUTHH YKOHOMHKH 1
https://m.edsoo.ru/8al7ed54
MUpa, CTPaHbI, pErHOHa
PesepBubiit ypok. O60011eHNE 1
34 CI/ICTIe)MaTH?,ZEHsI I/ITorolgoe 1 bubnmorexa LHOK
’ https://m.edsoo.ru/8al7ee6c
MTOBTOpPEHUE
OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOI'PAMME



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




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpamMmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

[losicaTe Ha  mpuMepax CMBICI  TOHATUH  «UHpOpPMaLUN»,
«H(GOPMAITMOHHBIN MPOIIECC, «00paboTka HHDOPMAITUNY, «XpPAHCHUE

nHpopmanuny, «nepeaada HHGOpMaLUn»

1.2

[IpuBOIMTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs W IEepenadn

nH(pOopMaluY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKU

1.3

[lomyuats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEePCOHAIBHOIO KOMIIBIOTEPA U €T0 OCHOBHBIX 3JIEMEHTaxX (Ipoiieccop,
oTepaTUBHAs MaMsATh, JOJTOBPEMEHHAas IMaMATh, YCTPOMCTBA BBOJIA-

BBIBO/JIA)

1.4

CoOTHOCUTH XapaKTEPUCTUKHU KOMIBIOTEPA C 3aJladaMU, PEIIAEMbIMU C

€ro NoOMoImbrO

1.5

OpueHTHpOBaThCS B HEPAPXUUYCCKON CTPYKType (alIoBOM CHCTEMBI
(3armucpIBaTh MOJIHOE MM (paiiiia (kaTanora), myTh K (aitry (karamory)
N0 HMEIIIEMYyCs OMNUCAaHUI0 (DalIOBON CTPYKTYphl HEKOTOPOIO

UH()OPMAITMOHHOTO HOCHUTEJIA)

1.6

PaGorate c (haiioBoi cHCTEMO MEPCOHAIBHOTO KOMIIbIOTEpA C
UCIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aaBarh (KOMUPOBATH,
nepeMeniaTh, MepeuMEHOBbIBATh, YIANATh U apXUBUPOBATH (allibl U

KaTaJloTH, UCIOJIb30BaTh AaHTUBUPYCHYIO IPOTPaMMY)

1.7

Uckare undopmanuio B MHTepHETE (B TOM YHCIE MO KIIOYEBBIM
CIIOBaM, IO HW300paKEHHI0), KPUTHUYECKH OTHOCUTHCS K HallJIeHHOM
uH(bOpMaIlMK, OCO3HABaTh OMACHOCTh JUIsI JIMYHOCTH M 0O0IecTBa
pacmpoCcTpaHeHUsT BpPEJOHOCHOW wWH(OpManmuu, B TOM  YHUCIE

OKCTPEMHUCTCKOI'0 U TCPPOPUCTUICCKOTO XapaKTepa




1.8

[ToHUMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9 Hcnonb30BaTh COBPEMEHHBIE CEPBUCH] HHTEPHET-KOMMYHUKALIUN
Cobnronate TpeOoBaHHMsS O€30MACHON SKCIUTyaTallMd TEXHUYECKUX
cpeacts HMH(OOPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJIOTHIA,

1.10 COOIIOIATh CETEeBOM ATUKET, Oa30Bble HOPMBI HH(POPMALMOHHON 3TUKU
U TpaBa Npu paboOTe C MPHJIOKEHUSIMH Ha JIIOOBIX YCTPOHCTBaX M B
WuTepHere, BHIOHpaTh O€30MaCHBIE CTPATETHH MOBEACHUS B CETH
[IpumeHsTh METOJbI MPOQPHIAKTUKN HETaTUBHOTO BIUSHUS CPENICTB

1.11 MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOIMH Ha 3/10pOBbE
M0JIb30BaTeNs

2 [To Teme «TeopeTndeckne 0CHOBBI UHPOPMATUKIY
KomupoBate u nexoaupoBaTh COOOIEHHS MO 3aJaHHBIM IpaBUIIAM,

2.1 JEMOHCTPUPOBaTh TMOHMMAHHUE OCHOBHBIX TPUHIIUIIOB KOJUPOBAHUS
HHPOPMAIMU PA3TUIHON TPUPOIBI (TEKCTOBOM, rpadudIecKoid, ayano-)
CpaBHuBaTh JUIMHBI  COOOIIEHMH, 3alMUCaHHBIX B  Pa3IUYHBIX

2.2 andaBuTax, ONEpUPOBaTh E€AMHUIIAMU HU3MEpPEHUs] MH(GOPMAIMOHHOTO
00BEMa M CKOPOCTHU Nepeaun JaHHBIX

23 OneHuBaTh W CpaBHUBaThb pa3MeEpbl TEKCTOBBIX, TIpadUUecKuX,

' 3BYKOBBIX (pailyioB 1 BHeO(DaiiyioB

3 ITo Teme «MHDOPMAITMOHHBIE TEXHOJIOTHI
[IpencraBiasTh  pe3yiabTaTbl  CBOEH  JEATEIBHOCTH B BHJE

3.1 CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUINHBIX MPE3CHTAIUN

8 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo Teme «Teoperrueckue 0CHOBBI HH(OPMATUKH»
11 [losicHAT, Ha mpuMepax pasIuyust MeXAy MO3UIUOHHBIMU U
' HETNO3UIMOHHBIMHA CHUCTEMAaMH CUUCIICHUS
19 3anuchIBaTh U CpaBHMBATH Lenble yncia oT 0 1o 1024 B paznuyHbIX

MO3MIIMOHHBIX CHCTEMax CYuCiIeHUs (¢ ocCHoBaHmsmMu 2, 8, 16),




BBITIOJIHATH apu(METHUECKUE OTIepaliiy HaJl HUIMU

1.3

PaCKpBIBaTB CMBICJI MOHATHH «BBICKA3bIBAHHUC), «JI10Tru4YcCKad

onecpanusa», «JIOrH4€CKOC BbIPAKCHHUCH

1.4

3aIuChIBaTh JIOTHYSCKUE BBIPpAXKCHUS C UCIIOJIB30BAHUEM JU3BIOHKIIUHU,
KOHBIOHKIIMM W OTpHLAHHA, OIIPCACIIATL HMCTHHHOCTHL JIOTUYCCKUX
BI)Ipa)KeHI/H\/JI, €CJIM U3BCCTHBI 3HAUYCHUA HCTHHHOCTHU BXOJAIINUX B HETO
INEPEMCHHBIX, CTPOUTH Ta6JII/IIII)I UCTUHHOCTH I JIOT'MYCCKUX

BBIPAXKEHUI

[To Teme «ANTrOpUTMBI U IPOTPAMMHUPOBAHUE

2.1

PackpslBaTh ~ CMBICH  TOHATHM  «HCHOJIHUTENbY,  «AITOPUTM»,
«rporpamMma», IOHHMMas pPAasHUIly MEeXAY YIOTpeOJeHHUEM ATHUX

TEPMHHOB B OOBIIEHHOH peur U B uH(GOpMaTUKe

2.2

OmmceIBaTh AITOPpUTM PCIICHHUA 3aJja4r pa3InYHbIMU CHOCO6aMI/I, B

TOM YHUCJIC B BUC 0IOK-CXEMBI

2.3

COCTaBJ'ISITI), BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTEPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BaAHUEM BETBJIEHUH U IUKIIOB JJId YIIPABJICHHUA

HUCITOJIHUTCIIAMU

2.4

WUcnonp30BaTh KOHCTAaHTHI U NEPEMEHHBIC  pa3JIMYHBIX THUIIOB
(‘H/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKXKE COoACpXKaIHeC HX

BBIPA)KEHUS, UCIIOJIH30BATh ONEPATOP MPUCBAUBAHUS

2.5

Hcnons30BaTh Ipu pa3pa60TKe nporpamMm JIOTHYECKHUE 3HAUYCHUS,

oIepalnru U BBIPAXKCHNA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI) IMPECAJIOKEHHBIC AJITOPUTMBI, B TOM YHCJIC OIIPEACIIATD,
KakKu€ pe3yjbTaTbl BO3MOXHBI IIPpHW 3aJaHHOM MHOXKCCTBC HCXOJHBIX

3HAYECHUH

2.7

Co3nmaBaTh ¥ OTH@XWUBATh MPOTPAaMMBI Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoiabHbII
AJITOPUTMHYECKUI  SI3BIK), pEaM3YIONIUEe HECIOXKHBIC aJIrOPUTMBI
00pabOTKM YHMCIOBBIX [JAHHBIX C HCIOJB30BAHUEM IMKIOB H
BETBIICHUI, B TOM UYHKCJE PEANHU3YIOIINe MPOBEPKY IEIUMOCTH OJHOTO
IEJIOT0 YKClia Ha APYroe, MPoBEepKy HATYpaIbHOTO YKCIa Ha MPOCTOTY,

BBIJACIICHUA I_II/I(I)p N3 HATYPAJIBHOI'O 9HUCJia

9 KIIACCA




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh COBpPEMEHHBbIE HWHTEPHET-CEPBHUCHI (B TOM 4HCIIE
KOMMYHUKAIIUOHHBIE  CEPBHUCHI, OOJIaYHbIE XPAHWJIUIIA JAHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE U Tpaduyeckue pemaKToOpbl, CpPEIbl

pa3paboTKK) B yueOHOM U MOBCETHEBHOM IEATETLHOCTH

1.2

[IpuBoauTs  TpUMEPBHI  HWCIOJB30BAHUA  T'€OMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYyr, 00pa30BaTEIbHbIX

cepBucoB HTepHETa B yueOHOM M MOBCEAHEBHOM JIEATETLHOCTH

1.3

Hcnonb3oBaTh pa3nuyHble CpPEeACTBAa 3allUThl OT BPEIOHOCHOTO
MIPOTPAMMHOTO 0OECTICUCHHMSI, 3alTUIIATh IEPCOHATHHYIO HH(DOPMAITHIO
OT  HECAHKIIMOHMPOBAHHOTO  JIOCTylla W  €ro  IOCIeACTBHUM
(paszriamienus, TOJIMEHBI, YTpaThl NaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIMAIBHO-TICHXOJIOTUYECKUX  ACHEKTOB
WCIONIb30BaHUs ceTH VIHTepHEeT (ceTeBass aHOHUMHOCTb, IU(PPOBOI
clell, AayTeHTUYHOCTh CYOBEKTOB M  pPECcypcoB,  OIACHOCTb

BPEIOHOCHOTO KOJ1a)

1.4

Pacrio3HaBaTh MOMBITKM W MNpeAyNpexaaTb BOBJIEUYEHHE cels U
OKPY)KAIOIIUX B JECTPYKTHBHbIE U KPUMHUHAIbHBIE (OPMBI CETEBOM

AKTUBHOCTH (B TOM YHCJIe KHOSpOY/UTMHT, (DUIIIUHT)

[To reme «Teopernueckue OCHOBBI HH(POPMATUKID)

2.1

P ACKPbIBATb CMBICJI MMOHATHH «MOICIIb», «MOJACIINPOBAHUC),
OIIPCACIIATh BHUIBI MOI[@J'ICI‘/'I, OOCHUBAaTh AaJACKBATHOCTbL MOACIN

MOJCIINPYECMOMY 06’LCKTy " OCJsIM MOACIIMPOBAHUA

2.2

Hcnonn3oBarh Fpa(bbl U JCPCBbA AJIA MOACIIUPOBAHUSA CUCTEM CETeBOM

U UepapXU4eCcKOi CTPYKTYphl, HAXOIUTh KpaTyallliuii myTh B rpade

ITo Teme «ANTOpUTMBI U TPOrPAMMHUPOBAHUE

3.1

Pa30uBath 3alauy Ha MnoAa3aaavui, COCTAaBJIATH, BBIIIOJHATL BPYYHYIO U
Ha  KOMIIBIOTEPE  HECJIOXHBIC  aJIrOPUTMBI C  HUCIOJIB30BAHUCM
BeTBJ'IeHHfI, IMUKJIOB U BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHUA

HUCIIOJIHUTCIIAMA

3.2

CocTaBiATh M OTJIAXKHUBAThH nporpamMmal, peCajiu3yromue TUIIOBLIC




QITOPUTMBI  00paOOTKM  YHCIOBBIX  IOCJIECIOBATEILHOCTEH WM
OJTHOMEPHBIX YHCJIOBBIX MAaCCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CYMMBI WIHM KOJHMYECTBA JJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBaMH) Ha
OJTHOM W3 s13bIKOB mporpammupoBanus (Python, C++, ITackans, Java,

C#, llIxoybHBINA ANTOPUTMUYECKUH SI3BIK)

ITo reme «MHPpOPMAITMOHHBIE TEXHOJIOTHUNY

4.1

BreiOupats crmoco0® mpeacTaBiIeHUS JaHHBIX B COOTBETCTBHH C
MOCTaBJIEHHOU 3ajadel (TaOiuIlbl, CXeMbl, TpaduKu, AUArpaMMBbl) C
WCIIOJb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJCTB

00paboOTKN JaHHBIX

4.2

Wcnonb3oBaTh 37€KTpOHHBIE TaOMUIBl A1 oOpaOOTKH, aHaiau3a U
BHU3YalIM3al[MM YHCJIOBBIX JAaHHBIX, B TOM WYHCIIE C BBIICJICHUEM
nyarna3oHa TaOMUIBl W YHOpSAAOYMBAHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

4.3

Co3naBaTh M TPUMEHATH B DJIEKTPOHHBIX TabmuIax (GopmMynbl mms
pacuéToB ¢ UCMOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (PYHKIIMHA
(cyMMHUpOBaHME H TMOACYET 3HAYCHHUH, OTBEUAIONIUX 3aJaHHOMY
YCIIOBHIO, CpeaHee apu(MeTH4ecKoe, IMOUCK MaKCUMaJIbHOTO W
MHHUMAJIBHOTO 3HAYEHMsI), AOCOIOTHON, OTHOCUTEIILHOU, CMEIIaHHOM

aJipecaryu

4.4

Hcnons30BaTh QJICKTPOHHBIC Ta6J'II/IHbI JIIA YHUCJIICHHOT'O

MOJCIIMPOBAHUA B IIPOCTHIX 3a/ladax M3 pa3HbIX MPCIMETHBIX obnacreit




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

KomnbroTep — yHHMBEpCalbHOE BBIUUCIUTEIBHOE YCTPOHCTBO, paboTaroliee Mo
nporpaMMe. THUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CylepKOMIbIOTepbl.  MoOuibHble — ycTpoiicTBa.  TexHuka

0€30MacHOCTH | MpaBHia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBl KOMIIbIOTEpAa MW WX HasHadeHwe. lIpomeccop.
OneparvBHAasT W JOJTOBPEMEHHAash MaMsATh. YCTPOMCTBAa BBOJIa M BBIBOJA.
CeHcopHbII BBOJ, TaTYNKU MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOM

ayTeHTU(UKaUN

1.3

Hcrtopus pa3BUTHS KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KoMrbioTepoB.  CoBpeMEeHHbIE  TEHICHIMH  Pa3BUTUS  KOMIIbIOTEPOB.
Cynepkomnbiorepsl. [lapamnenbHbie BeruuciaeHud. [lepcoHanbHblid KOMITBIOTED.
[Ipoueccop u ero xapakTepuUCTUKH (TakToOBasi YacTOTa, pPa3psSIHOCTD).
OneparuBHas naMmsaTh. JloaroBpemMeHHast maMsTh. Y CTpOMCTBa BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX IaHHBIX (OTEepaTHUBHAS MaMATh KOMIIBIOTEPA, KECTKUN TUCK U
TBEPAOTENbHBIN HAKOIMUTENb, IMOCTOSIHHAS MaMiTh CMapTPoHa) U CKOPOCTh

J0CTYyIla U1 pa3/IMYHbIX BUIOB HOCUTENCH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. IlpukiagHoe  mporpaMMHOe
obecrnieueHue. Cucremnoe MPOrpaMMHOE obecrieyeHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm W JAaHHBIX. becrnaTHbie u

YCJ'IOBHO-6CCHJ'I3THLIG IIporpaMMual. CBO6OI[HO€ IMporpaMMHOC obecnieyeHne

1.5

@aiinbl v nanku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinoB. XapakTepHbie
pa3Mepsl (paiiioB pa3NUUYHBIX THUIOB (CTpaHHIA TEKCTa, AJIEKTPOHHAs KHWUTA,

(doTorpadusi, 3anuck MECHU, BUICOKIIHII, TOJTHOMETPAKHBINA (DUITHM)

1.6

[Mpunuunsl noctpoeHust ¢aitnobix cucteMm. [lonmnoe umsa Qaiina (mamku,

katanora). [Iyrs k ¢aiiny (manke, kaTaaory)

1.7

daiinoBeIii MeHekep. Pabota ¢ Qaiinamu U mankamu (Karajaoramu): CO3JaHue,

KOIIMPOBAHUC, TIEPCMCIICHUEC, NCPCUMCHOBAHUC U YIAJIICHUC (I)aﬁHOB 1 TIaIIOK




(xatasioroB). Ilouck (aiinoB cpeacTBaMu OMEPAITUOHHON CHCTEMBI

1.8

ApxuBanus JaHHbIX. Vcnonap30Banne nporpaMM-apXxuBaTopoB

1.9

KomnerorepHble BUPYCHI U APYTHE BPEILOHOCHBIE porpaMmsl. [Iporpammer ais

3aILMTHI OT BUPYCOB

1.10

OObenuHeHNE KOMITBIOTEPOB B ceThb. Cerh MHTepHET. BebO-cTpanuna, BeO-cair.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBbie cucremsl. Ilomck
MHPOpPMALMK IO KIIOYEBBIM CJIOBaM M N0 H300paxkeHuto. Jl0CTOBEpHOCTH

nHpopmanuu, noaydyeHHon u3 Murepuera

1.11

CoBpeMeHHbIE CEepBUCHI MHTEPHET-KOMMYHUKAIIUH

1.12

CereBoil 3THKET, 6a30Bble HOPMBI HHPOPMALIMOHHOM ATUKH U MpaBa MpHu padoTe

B cetu UuTepHet. CtpaTerun 6e3onacHoro noseneHust B Mutepuere

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

WNudopmanus — 0JHO U3 OCHOBHBIX NOHATUH COBpeMeHHOH Hayku. MHpopmanus
KaK CBeJIeHUS, MpeJHa3HAUYEHHbIE JJIS1 BOCIPHUATHS YEIIOBEKOM, U MH(OpMAIIHs

KaK JIaHHbIE, KOTOpbIE MOTYT OBITh 00pabOTaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JIMCKpEeTHOCTh JTaHHBIX. BO3MOKHOCTH OMMCAHUS HENPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C MOMOUIBIO JAUCKPETHBIX JaHHBIX. MH(pOpMalMoHHbIE MPOLECCHl —

MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, TpeoOpa3oBaHUEM U Nepeaduel JaHHbIX

2.3

CumBon. Andasur. MomHocts andaButa. PazHooOpasue s3bIKOB U angaBUTOB.
EcrectBenHble u QopMaibHble S3bIKA. AJN(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiii andasut. KoinmdyecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWH)
(uKCHpOBaHHOW JUIMHBI B JBOMYHOM aidaBute. IIpeoOpazoBanue mr000TO
anhaBuTa K JBOMYHOMY. KOJNHMYECTBO pa3iMvHBIX CIIOB (DUKCHPOBAHHOM JUTMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH

2.4

KO,Z[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(baBI/ITa C IOMOIIIBIO KOAOBBIX CJIOB B IPyroM

andaBuTe, KOJ0Bas TaOJIHIA, IEKOTUPOBAHUE

2.5

I[BOH‘IHLIﬁ KO. HpeI[CTaBJ'IeHI/Ie JaHHBIX B KOMIIBIOTCPEC KdaK TCKCTOB B

JABOMYHOM aJ'I(baBI/ITe

2.6

NudopmanronHsiii 00b€M TaHHBIX. BUT — MUHMMasbHas €IUHHIIA KOJIMYECTBA

UH(pOpMaLUU — ABOWYHBIN pa3psn. baiit, kunobaiit, merabaiiT, rurabait

2.7

CKOpOCTL nepeaayn  OaHHBIX. | 2910705050013 CKOpPOCTH IIep€aavyu  JaHHbIX.

Hckaxenne HH(bOpMaHHH Ipu nepegadc

2.8

Koauposanue texcroB. PaBHomepHbIl kon. HepaBHomepHblil koa. KomupoBka

ASCIl. Bocemubutaeie koaupoBku. Ilonste o xomupoBkax UNICODE.




JlekoqupoBaHue  COOOWIEHH C  HUCMOJB30BAaHHMEM  PAaBHOMEPHOTO U

HEpaBHOMEpHOTo Koja. MHpopMaIoHHbIi 00bEM TekcTa

OOmiee mnpencraBieHHe O LU(PPOBOM IMPEACTABICHUHM ayJHOBHU3YAJIBHBIX |

2.9 JIpyrux HenpepbiBHbIX JaHHbIX. KonupoBanue nBera. llBetoBble Mozenu.
Monens RGB. I'myOuna kogupoBanus. [lamurpa
PactpoBoe u BekTOpHOE mpencTaBieHue uzoOpaxenuil. Ilukcens. Ornenka
2.10 UHPOpPMAMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX Ui PacTPOBOTO
n300pakeHUs
KonnpoBanne 3Byka. PaspsnHocTe m yactota auckpermsanuu. KommyecTBo
211 kaHaioB 3amucu. OIleHKa KOJIMYECTBEHHBIX I1apaMEeTpPOB, CBSI3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB
3 NudopmanroHHble TEXHOJIOTUN
31 TexcToBBIE TOKYMEHTHI U UX CTPYKTYPHBIE JIEMEHTHI (CTpaHuIa, ab3all, cTpoka,
' CJIOBO, CUMBOJT)
39 TexcToBBIE TpollecCOp — HWHCTPYMEHT CO3/aHus, pPEJaKTUPOBAHUS U
' dhopmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra
PenaktupoBanme Tekcta. CpoiictBa cumBojioB. Ilpudrt. Tumsr mpudros
33 (pyOnenble, ¢ 3acedykamMd, MOHOIIMPUHHBIE). [lomyXupHOE H KypCHBHOE
' Haueptanue. CBoiicTBa ab3aleB: TpaHUIBI, a03alHBIA OTCTYN, HWHTEPBAJ,
BbIpaBHHBaHUe. CTuiieBoe (popmMaTupoBaHHe
34 CrpykrypupoBanue uHboOpManuu C TOMOIIbIO CHUCKOB U  TaOIuI.
' MHuoroypoBHeBble cTUCKU. JJoO6aBneHue TabauIl B TEKCTOBBIE JJOKYMEHTBI
35 BcraBka m300pakeHHI B TEKCTOBBIE JMOKYMEHTHI. OOTekaHHE W300paKCHHM
' TEeKCTOM. BKiItoueHne B TEKCTOBBINM JOKYMEHT IuarpaMm u Gopmyi
" [Tapametpsl cTpaHuibl, Hymepanus crpanull. JloGaBieHne B JAOKYMEHT
' KOJIOHTHUTYJIOB, CCBLIOK
[IpoBepka mpaBommcanusa. PacctanoBka mepeHocoB. ['0j0coBoil BBOJ TEKCTa.
3.7 OnTnueckoe pacrnoszHaBanue Tekcta. KommbroTepHslil nepeBoa. McnonszoBanue
cepBucoB ceTH HTepHeT 11 00paboTKU TeKcTa
38 3HaKOMCTBO C  rpaduyeckMMH  peJakTopamu.  PacTpoBble  pUCYHKH.
' Hcnonbs3oBanue rpaguueckux NpUMUTHBOB
Onepanyu peakTUpOBaHUs TpadHUECKUX OOBEKTOB, B TOM 4HUCIE IH(POBBIX
3.9 ¢dotorpaduii: m3MeHeHue pazmepa, OOpe3Ka, IMOBOPOT, OTpaKeHHE, padora c

obOnacTsIMu (BLI,I[eJ'IeHI/Ie, KOIIMPOBAHUC, 3aJIMBKa I_IBeTOM), KOppPCKIKUA IBCTA,




SIPKOCTH U KOHTPaCTHOCTH
Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
3.10 CPEICTBAaMHU TEKCTOBOTO IPOLIECCOPA WIHM JAPYrUX IporpamMm (IPHIIOKEHUN).
JloGaBneHNEe BEKTOPHBIX PUCYHKOB B JIOKyMEHTBI
311 [MoaroroBka MynbTUMenMiHBIX Tpe3eHTanuii. Crmaiia. JloOaBneHue Ha crnaiin
' TEKCTa U n300paxkeHnid. PaboTa ¢ HECKOJILKMMU ClaiiiaMu
3.12 JloGaBneHue Ha ciaii]] ayAMOBU3yalbHbIX JaHHBIX. AHUMAaNMs. ['unepccpliku
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckre 0CHOBbI HHPOPMATHKU
Heno3unmonHele ¥ MO3ULMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
1.1 Pa3Bépuyras gopma 3anucu uucna. [lepeBon B AeCATUYHYIO CHCTEMY 4HCEN,
3alMCaHHbIX B JPYTUX CUCTEMAaX CUMCICHUS
1.2 Pumckas cucrema cuncieHus
JIBonunas cuctema cumucienus. [lepeBon nenbix yncen B npeaenax ot 0 qo 1024
B IBOMYHYIO CHCTEMY CUuClIeHHsA. BocbMepuuHas cuctema cuuciienus. [lepeson
13 4yHuCcell U3 BOCBMEPUYHOM CHCTEMBI B JBOWYHYI0 M JECATUYHYIO CUCTEMBI U
' oOparHo. IllectHamuarepuuHass cucrema cuucieHus. IlepeBox umcen wu3
LIECTHAJLATEPUYHON CUCTEMBI B JIBOMYHYI), BOCBMEPUYHYIO U JECATUYHYIO
CHCTeMBbI U 00paTHO
1.4 Apugpmernueckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS
Jlornueckue  BbICKa3blBaHUsA.  Jlornueckue  3HAUYEHHs  BBICKA3bIBaHWIL.
OneMeHTapHble U COCTaBHbIE BBICKa3biBaHUsA. Jlormdeckue omepanuu: «u»
15 (KOHBIOHKLIUS, JIOTUYECKOE YMHOXKEHUE), «WIN» (JU3BIOHKIMS, JOIMYECKOe
' CJIOKEHHE), «He» (Jlorndeckoe oTpuianue). IIpuopureT goruyeckux oneparui.
OnpeneneHne MCTHHHOCTM COCTAaBHOTO  BBICKA3bIBAHMS IIPH  M3BECTHBIX
3HAUEHUAX HCTUHHOCTH BXOIINX B HETO 3JIEMEHTAPHBIX BBICKa3bIBAaHUM
16 Jlornueckue Belpakenus. [IpaBuna 3anucu gorudeckux BelpakeHuid. I[loctpoenne
' TaOJIUI] UCTUHHOCTH JIOTUYECKUX BBIPaXKEHUH
1.7 Jlormveckue 31€MEHTHI. 3HAKOMCTBO € JJOTMYECKHUMH OCHOBAMH KOMIIBIOTEPA
2 ANropuTMBI M IPOrpaMMHUPOBaHUE
2.1 Ilonste anroputma. McnoaHuTenum anropurMoB. ANTOpUTM Kak IUIaH




YIIPpaBJICHUA UCIIOJIHUTCIICM

2.2

CaoiictBa anropurma. CriocoObl 3amucu aaropuTma (CJIOBECHbIN, B BUJIE OJIOK-

CXEMBI, IIporpamMmma)

2.3

Anroput™Muueckre KOHCTpYKIHMH. KoHCTpykuusi «ciemoBanue». JIMHEHHBIM
anroput™M.  OrpaHUYeHHOCTb  JUHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPENYCMOTPETH 3aBUCUMOCTD MOCIIEIOBATEIILHOCTH BBINOJHIEMBIX IEUCTBUM OT

HCXOJHBIX JaHHBIX

24

KOHCTPYKIII/IH «BCTBJICHHUC). IIOJIHAsA W HCIIOJIHasA q)OpMI)I. Bremonnenne un
HECBLBIINNOJIHCHHUE YCIIOBHA (I/ICTI/IHHOCTI) " JIOXKHOCTDb BLICKZBBIB&HI/I?[). HpOCTBIC u

COCTaBHBIC YCIIOBHUSA

2.5

KOHCTPYKIII/H[ (IMOBTOPCHHUEC»: MHUKIILI C 3aJaHHBIM YHUCIOM HOBTOpeHHﬁ, C

YCIIOBUEM BBITIOJIHEHM S, C HCpCMCHHOfI OUKJIa

2.6

Pazpabotka mis GopMalbHOTO MCHOJHUTENS alTOPUTMA, TMPUBOJAIIETO K
TpeOyeMOMy pe3ylbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HCCJIOXHBIX aJITrOpUTMOB C HCIOJB30BAHUEM 1HKIOB H BETBJICHUI JJISA
yrnpaBieHuss (HOpMaIbHBIMH  HUCIOJHUTENSIMUA. BBIMOTHEHHWE  aITOpPUTMOB

BPYUYHYIO U Ha KOMITIbloTepe. CHHTaKCHUYECKUE U JOrHueckrue omuoku. OTKazbl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuuecknii  SI3p1k). CucremMa mporpaMMHUpPOBAHHS: PEIAKTOP TEKCTa

MIPOrpaMM, TPAHCISATOP, OTIIATIUK

2.8

HepeMeHHaﬂ: THUII, WM, 3HaA4YCHHC. I_IGJ'IBIG, BCIICCTBCHHBIC MW CHMBOJIBHBIC

IIEPEMCHHBIC

2.9

Oneparop mnpucBauBaHus. ApU(PMETHUYECKHE BBIPAKEHUS U MOPAIOK HUX
BbluncieHus. Onepanuu ¢ UeIbIMU YUCIaMU: [EJIOUUCIICHHOE JeJIEHUE, OCTaTOK

OT OCJICHHUA. HpOBepKa ACIIMMOCTH OAHOI'O IEJIOrO YrcCjia Ha ApYroe

2.10

BerBnenns. CocraBHBIC YCJIO0BUS (33.HI/ICB JJOTHYCCKUX BBIpa)KeHI/Iﬁ Ha
HN3Yy4acMOM SA3BIKC HpOFpaMMI/IpOBaHI/ISI). Haxoxnenue MHUHUMYMa U MakKCUMyMa
u3 JIBYyX, TpéX u IICTBI]C)éX yucen. Pemenue KBaJApaTHOI'0 YpaBHCHUS, UMCHOIICTO

BCIICCTBCHHBIC KOPHU

211

I[I/IaJ'IOl"OBaSI OTJIadKa TpOoTrpaMM: MOMmIaroBO€ BBIIIOJIHCHHUE, ITPOCMOTP 3HAYEHUI

BCJIIMYHH, OTJIaAOYHBIMN BBIBOJ, BBI60p TOYKH OCTAaHOBA

212

HI/IKJ'I C YCJIOBUCM. A.]'IFOpI/ITM EBknua a1 HaXxoKIeHUs HaMOOJIBIIETO O6H_ICFO
ACIIUTCIIA ABYX HATYPAJIbHBIX YHUCCIIL. Pa3Ouenue 3amnucu HaTypaJIbHOTO YUCJIa B

MO3UILIMOHHON CHCTEME C OCHOBaHHWECM, MCHBIIMM WJIHW PaBHBIM 10, Ha




OTJeNbHBIC IIH(PBI

2.13

Hukn ¢ nepeMeHHONW. AJNTOPUTMBI IPOBEPKU JIEIMMOCTH OJJHOTO LIEJIOr0 4YHcia

Ha Jpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA IPOCTOTY

2.14

OO0paboTka CHUMBOJBHBIX AAaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[MocumBosbHass 00paboTka cTpok. [ToAcu€T 9acTOThl MOSBICHUS CHUMBOJIA B

crpoke. Berpoennsie pyHKImH 1711 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJlbTaTOB pabOThl alropuTMa IpU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, ONpPEJEICHHE BO3MOXHBIX BXOJHBIX JAHHBIX,

MPUBOISIINX K JAHHOMY PE3yJIbTaTy

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Hudposas rpaMmoTHOCTH

1.1

I'mobGanbhass cers Wutepner. |P-agpeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MeTo /11 MHIMBHYaIBHOTO M KOJUICKTUBHOTO Pa3MeIIeHHsT HOBOH HH(pOpMAaLH B
Wnrepnere. bonbmive maHHbIE (MHTEpHET-JAaHHBIC, B YAaCTHOCTH [aHHBIC

COIMATILHBIX CETEH)

1.2

[Tonsatue 00 wuHpOpManMOHHOW O€30MacHOCTH. YTPO3bl HHPOPMAITMOHHOM
0e30MacHOCTH IpH paboTe B III00ATBHOM CETH U METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Ge3omacHO ayTeHTH(UKAIMKU. 3aluTa JAYHOH MHPOPMAIUA B CETH
WNurepuer. besomacHele  cTpareruu  moBelneHUss B ceTH  VIHTepHer.
[IpenynpexaeHue BOBIEYEHHUS B JIECTPYKTHUBHbIE M KpUMHHaJIbHbIE (DOPMBI

CETEBOM aKTUBHOCTH (KMOEpOY/UTHHT, (PUIIUHT U Apyrue GopMbl)

1.3

Bunpl nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIIMOHHBIC
CepBHUCHI (IOYTOBAs CIIY)KOa, BUACO-KOH(DEPEHII-CBSI3b U APYIrHE), CIPABOYHBIC
CyXObl (KapTbl, paclUCaHUsi W JIpyrue), IOUCKOBBIE CIYXKObI, CIIYKOBI
OOHOBIICHHSI TPOTPAMMHOTO oOOecriedyeHusT W Jpyrue ciyxObl. CepBHUCHI
rocyqapcTBeHHbIX  ycnyr. OOnmayHble XpaHuiauina jgaHHbIX.  Cpesnctsa
COBMECTHOM  pa3paloTKu JOKyMeHTOB (oHiaiiH-o¢wucsl). IIporpammuoe
ofecrieyeHHe Kak BeO-cepBMC: OHJIAIHOBBIE TEKCTOBbIE M Trpaduyeckue

PCOAAKTOPLI, CPCIAbI pa3pa60TKH nporpamm

Teopernueckre 0CHOBBI HHYOPMATHKH

2.1

Mogensb. 33[[&111/1, pemacMbIC € TTOMOMIBIO MOACIUPOBAHUA. Knaccmbmcaunn




Mojeneld. MartepuanbHele  (HaTypHble) W HH()OPMAIMOHHBIE  MOJEIH.
HenpepeiBHple n guckperHeie monenu. Mmurtanuonnsie Mozenu. Hrposbie
mojenu. OLeHKa COOTBETCTBHS MOJIEIN MOJIEIMPYEMOMY OOBEKTY U LM

MOJACIIMPOBAHUA

2.2

Tabnuunbie mogenu. Tabnuma Kak NpeacTaBlIeHUue OTHOIIECHUS

2.3

ba3pl nmanHbix. OTOOp B TaOMUIE CTPOK, YAOBIETBOPAIOLIUX 3aJaHHOMY

YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myrb. OpHEHTHPOBAHHBIE W HEOPUEHTHPOBAHHBIE
rpadsl. Jlniuna (Bec) pebpa. BecoBas marpuma rpada. [nmHa nytn Mexmy
BepmrHaMmu rpada. Ilouck ontumansHoro nmytd B rpade. HauanpHas BepuinHa
(MCTOYHMK) ¥ KOHEYHas BepliMHa (CTOK) B OpPUEHTUPOBAHHOM Tpade.

Boruncnenue konmyecTBa ImyTel B HalpaBJICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), quct, pedpo (mayra) aepeBa. Beicota aepesa.
IomnepeBo. Ilpumepsr wucnonb3oBaHUs JAepeBbeB. llepebop BapwaHTOB C

MTOMOIIBIO JIepeBa

2.6

[TonsiTne MaremMaTH4ecKOW MOJENW. 3ajJayd, pemaeMble C  MOMOIIBIO
MaTeMaTHYEeCKOTO (KOMITBIOTEPHOTO) MO/JIETTUPOBAHMSL. Ot1imune
MaTeMaTUYEeCKOM MOJENM OT HAaTypHOM MOJEIM U OT  CJIOBECHOTO

(muTepaTypHOT0) ONMCaHUs 00bEKTa

2.7

OTansl KOMIIBIOTCPHOT'O MOJCIUPOBAHUA: IIOCTAHOBKA 3aJadd, IIOCTPOCHUC
MaTeMaTH4eCKOi MOACIH, IIporpaMmMHas peanuns3anus, TCCTUPOBAHUC,
IIPOBECACHUEC KOMIIBIOTCPHOI'0 OJKCIECpHMMCHTA, aHallu3 €ro pe3yjbTaToB,

YTOYHCHUEC MOJICIIN

AJNTOpPUTMBI U IPOTrPAMMHPOBAHHE

3.1

Paz0uenne 3aJa4d Ha I1oJ3aJavu. CocraBnenne AJIroOpuTMOB M IIpOorpamMm C
HCIIOJIb30BaHHUCM BCTBHCHHﬁ, MUKIIOB MW BCIIOMOI'aTCJIbHBIX aJITOPUTMOB JIA

YIIpaBJICHUA UCIIOJIHUTCIICM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabmuunbie BenuuuHbl (MaccuBbl). OgHOMEpHble MaccuBbl. COCTaBIICHHE H
OTNaJKa MPOrpaMM, pPEaTU3yIOIIMX THUIOBBIE  aNTOPUTMBI  O0OPabOTKHU
OJIHOMEPHBIX YHUCIOBBIX MAacCHBOB, Ha OJIHOM M3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Tlackams, Java, C#, IllkonbHbIii AnropurMuveckuit SI3bik):
3alMoJHEHHE YHCIOBOTO MAacCHBa CIy4yallHBIMH YHCIaMH, B COOTBETCTBHU C
dbopmynoit wian myTéM BBOJA YHCEN, HAX0XKJIEHHE CYMMBI AJIEMEHTOB MAacCHUBa,
JTUHEHHBIN MOUCK 3aJJaHHOT0 3HAYCHUS B MACCHBE, IOJICUYET PJICMEHTOB MACCHBA,

YAOBJICTBOPATOIIUX 3aaHHOMY  YCJIOBUIO, HaXOXIACHUC MHHHMAJIBHOI'O




(MakcuMmanbHOrO) 3nemMeHTa MaccuBa. CopTHpoBKa MaccuBa

3.3

OO6paboTka TOTOKa JAaHHBIX: BBIYMCICHHUE KOJWYECTBA, CYMMBI, CpPEIHEro
apu(METHYECKOT0, MUHUMAIBHOTO M MAaKCHUMAaJIbHOTO 3HA4YECHHUS 3JIEMEHTOB

MMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIIOBUIO

3.4

Vnpasnenue. Curnan. OOpatHas cBs3b. [lomydeHune curHajioB oT IH(POBBIX
JAaTYUKOB (KacaHMs, PACCTOSIHUS, CBeTa, 3ByKa U jpyroro). Ilpumepst
HCIIOJIb30BaHUA  MPUHOMUIIA 06paTHOI>'I CBiA3U B CUCTCMAax  yIpaBJICHUSA
TEXHUYECKUMHU YCTpPOWCTBaMH, B TOM 4Hcle B pobOoToTexHuke. [Ipumepsl
POOOTH3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABIIEHUS IBUKEHUEM B TPAHCIOPTHOU
CHCTeME, CBapoyYHas JMHUS aBTO3aBOJIA, ABTOMATH3MPOBAHHOE YIIPABJICHUE
OTOTUIEHHMEM JIOMa, AaBTOHOMHAs CHUCTEMa YIPAaBJICHHUS TPAHCIIOPTHBIM

CPEICTBOM U JPYTU€ CUCTEMBbI)

NudopmanoHHble TEXHOJIOTUN

4.1

[Tonsite 06 31eKTpOHHBIX TaOnuuax. TUIBl JTaHHBIX B sYEHKAX 3JIEKTPOHHOM
tabnuupl. Penaktupoanue u ¢popmatrpoBaHue tadbnui. BerpoenHbsle QyHKIMN
JUIA TIOMCKa MaKCMMyMa, MHUHHMYMa, CYMMbl U CpPEAHEr0 apu(pMETHYECKOro.
CoprupoBKka JaHHBIX B BBIIEICHHOM JuanasoHe. Iloctpoenme numarpamm
(ructorpamma, Kpyromas auarpamMma, ToudedHas AuarpamMmma). Beibop Tuma

AuarpaMMbl

4.2

[IpeobOpazoBanue dopmyn mpu kKonupoBaHuu. OTHOCUTENNBbHAS, aOCOJIOTHAS

CMCIIaHHas aapecalus

4.3

YcinoBHBIE BBIUUCIICHUS B JCKTPOHHBIX TabOiumax. CyMMHpPOBAaHHE M TOACUYET
3HAYCHHH, OTBEYAIOIIMX 3aJaHHOMY yciaoBUiO. OOpaboTka OOJBIIMX HAOOPOB

JaHHBbIX. YwuciaeHHoe MOACIIUPOBAHUEC B DJICKTPOHHBIX Ta6J'II/IHaX

4.4

Ponp mHbOpMALMOHHBIX TEXHOJOTHH B Pa3BUTHH IKOHOMUKH MHUpA, CTPAHbI,
peruoHa. OTKpbIThIe OOpa3oBarenbHbIe pecypchl. llpodeccun, cBsizaHHbIE C
uHbpOpMaTUKOH ¥ HMHOOPMALMOHHBIMU  TEXHOJIOTUAMHU:  BeO-Au3aiiHep,
OPOrPaMMUCT,  pa3pabOTUUK  MOOWIBHBIX  MPUIOKEHUH, TECTUPOBIIUK,
aApPXUTEKTOp MPOTPAMMHOI0 OOeCIeueHus, CHEIHUATUCT [0 aHAIU3y JaHHBIX,

CHCTEMHBIN AIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 11O HHO®POPMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIETO OFPA30OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBD)

1.1

BnageHnue OCHOBHBIMM MOHATUSAMHU: HMHpOpManus, Iepeaaya,
XpaHeHue U 00paboTka MHpOpMaLMU, aITOPUTM, MOJIENb, IUPPOBOM
NPOJYKT M WX UCHOJB30BaHUE U1 pelIeHHs Y4eOHBIX H

MMPaKTUYCCKUX 3aaa4

1.2

B.]'Ia)IeHI/Ie IMOHATUAMM: BBICKA3BIBAHUEC, JIOTHUYECKasd  OIcpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh €IUHHUIIAMH H3MEpPEeHHs HWH(OPMAIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavil JaHHBIX

2.2

YMeHue 3anucbiBaTh M CpaBHHMBaTh Lenble yucina ot 0 go 1024 B
Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHHS C OCHOBAaHUAMH 2, &,

16, BBIMOJNHATH aprupMETHIECKHUE OTIepallii HaJl HUMU

2.3

YMeHHne KOoJIUpOBaTh M JEKOIUPOBATh COOOIICHUS 110 3aJaHHBIM
npaBujaM; TOHMMAaHHE OCHOBHBIX IPHUHIIUIIOB  KOJUPOBAHUS

uHGOPMAIIUU PA3IMYHON IPUPOJIBI: TEKCTOBOM, rpaduyeckoil, ayimo

2.4

VYMeHnne 3almchIBaTh JIOTHYECKHUE BBIPAXCHUA C HCIIOJb30BAHUEM
JAU3BIOHKIKWHU, KOHBIOHKIHWU W OTPULAHUA, OIPCACIIATbL MCTHHHOCTD
JOTNYCCKHUX BLIpa)KeHPIﬁ, €ClIn HU3BCCTHBbI 3HAUYCHHA HMCTHHHOCTHU
BXOJAIIHUX B HCIo NMEPEMCHHLBIX, CTPOUTH Ta6J'II/II_I]E>I HCTHHHOCTH JIA
JOTMYCCKHUX BLIpa)KeHPIﬁ; 3alIMCbIBATL JIOTHUYCCKUC BBIPAXKCHHUA Ha

N3y4acMOM A3BIKE ITPOrpaMMHUPOBAHUSA

2.5

YMeHHe COCTaBIIATh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEpPE
HECIIOKHBIE  alTOPUTMBl  JJIsi  YOPaBJICHUS  WCIOJHUTENISIMHU
(Yepenamika, YepTéxHUK U JApYyrue); co3gaBaTh U OTJIAKUBATH
MpOrpamMMbl Ha OJTHOM M3 SI3bIKOB TporpammupoBanus (Python, C++,

IMackans, Java, C#, IlkonpHblE AnNTOpUTMHUECKUN  SI3BIK),




peanu3yrolue HECI0KHbIE AITOPUTMBI 00pPa0OTKM YUCIOBBIX TAHHBIX
C UCMOJB30BAaHUEM IIMKJIOB W BETBJICHUI; yMEHHE pa3OMBaTh 3a1a4d
Ha moasagavu, UCIOJIb30BATh KOHCTAHTBI, ICPEMCHHLIC U BBIPAKCHHUA
Pa3IIMIHBIX THUIIOB (‘-II/ICJ'IOBI)IX, JJIOTUYECKUX, CI/IMBOJII)HI)IX);
AHAJIM3UPOBATH HpGZIJIO)KGHHBIfI AJIrOpUT™M, OHNpPCACIATD, KaKue
PE3yibTaTbl BO3MOXKHBI IIpU 3aJaHHOM MHOKCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHue 3ammcatb Ha H3y4aeMOM  SI3BIKE IPOIPaMMHMPOBAHMS
QITOPUTMBI IIPOBEPKH AEIUMOCTH OJHOTO LEJOr0 4HCila Ha APYroe,
MIPOBEPKHU HATYpaJbHOTO YHUCJA Ha MPOCTOTY, BblAENEHUs Ludp U3
HaTypaJbHOI'O YHUCJA, ITOMCK MAaKCMMYMOB, MHHHMYMOB, CYMMBI

YHCIOBOM MOCJIEIOBATCILHOCTH

2.7

Bianenne ymeHHeM OpHEHTHpPOBATBCA B HEPAPXUUYECKON CTPYKType
(haiimoBo¥ cucTeMbl, paboTaTh ¢ (haitI0BOM CUCTEMON MTEPCOHAIBHOTO
KOMIIBIOTEpAa C MCIHOJIb30BaHUEM Tpaduueckoro wuHTepdeiica, a
HUMCHHO: CO3JaBaThb, KOIMMPOBATh, IMEpEMEIIaTh, INMEPEHMMCHOBBIBATD,

yIaJsaTh U apXUBUPOBATH (Pailsibl U KaTajaoru

2.8

BJ'Ia,Z[eHI/Ie YMCHHUAMU U HaBbIKaMU HCITIO0JIb30BaHUA I/IH(bOpMaHI/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI AJId  TOMCKa, XpaHCHUA,

00paboTKHM U TIepeiayil ¥ aHAIM3a PA3IUYHBIX BUIOB HH(GOPMAITHI

2.9

YMeHue BhIOMpATh CIIOCO0 MPECTABICHUS TAaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3ajaveil (TaOauIbl, CXeMbl, rpaduKu, ITUarpamMMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTh U CTPYKTYpUPOBaTh  HMH(OPMAIIHIO,
UCIIONIBb3YSl DJIEKTPOHHBIE TaONUIbl Uid 00paObOTKH, aHanu3a Hu
BU3YyaJIM3allMM YHUCJIOBBIX JAHHBIX, B TOM 4YHUCIE C BBIJICICHUEM
nUamna3oHa TaOMUIbl U YIOOPSAOYMBaHHEM (COPTHUPOBKOH) €ro
JJIEMEHTOB; YMEHHUE MPUMEHATH B 3JEKTPOHHBIX Tabmunax (Gpopmysibl
JUIi  pacy€TOB C  HUCMOJb30BAHHUEM  BCTPOCHHBIX  (YHKIUH,
a0COJIIOTHON, OTHOCHUTENBHOM, CMEIIaHHOM aJipecaliiy; UCI0JIb30BaTh
9JIEKTPOHHBIE TAOIMIBI I YMCICHHOTO MOJEIMPOBAHUS B MPOCTBIX

3alavax U3 pa3HbIX MPECAMCTHBIX obOnacreit




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
HO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTH

#H##Par###1.1

Qaiinel W manku (katanoru). IlpuHImNIBl moctpoeHus (GaniIoBBIX
cuctem. [lonHoe nms daiina (manku). [Tyte k ¢aitny (manke). Padora ¢
(daiimaMu W KaTtaJoraMH CpPEJACTBAMHU OMNEPAIlMOHHOW CHCTEMBI:
CO3/[aHK€, KOTIMPOBAaHUE, NTEpEMEIlIEHNE, IEPEUMEHOBAHUE U yIaJIeHHE
¢dainoB u manok (karajoros). Tumbl QaiinoB. CBoiicTBa (Qailyios.
@aitnoBelii MeHemkep. Ilouck ¢aiinoB cpeacTBaMu onepaOHHON

CHUCTEMBI

1.2

O6bemuaeHne kKomnbsloTepoB B ceTb. Cetb MHTEpHET. Beb-cTpanuia,
BeO-caiit. CtpykTypa anmpecoB BeO-pecypcoB. bpaysep. Ilomckowie
cuctembl. [lomck wH(QOpPMaNWKM TIO KITIOYEBBIM CJIOBaM W TI0
m3o0paxkeHuto. JloctoBepHocTh MH(OpPMANMK, TONYYCHHOW U3

Hurepuera. IP-aapeca y3108. CeTeBoe XpaHeHHE JTaHHBIX

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTh OINHCaHHS HETPEPHIBHBIX
00BEKTOB U MPOIECCOB C IIOMOMIIBIO TUCKPETHBIX TAHHBIX.

CumBon. AndaBur. MomHocTh andaButa. JIBOMYHBIA andaBur.
KonnuectBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHHAIIHWIA)
(bUKCHUpOBaHHON JUTMHBI B JABOMYHOM aidasute. [IpeoOpasoBanue
aro0oro andaButa K JIBOMYHOMY. KOJNIMYECTBO pAa3IMYHBIX CJIOB
(UKCUPOBAHHOM JUTHHBI B alaBUTE ONMPEACIEHHON MOIITHOCTH.
KoaupoBanue CMMBOJIOB 0JTHOTO ajihaBUTA C MMOMOIIBIO KOJIOBBIX CJIOB
B Ipyrom anaBuTe, KojoBas Tabiuia, Aekoaupoanue. Komupoanue
TekcToB. PaBHOMepHBIN Ko11. HepaBHomepHbIl koa. Koguposka ASCII.
BocemubutHele koaupoBku. Ilonarue o xomupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUH € MCIOJIb30BAHHMEM PAaBHOMEPHOTO H

HepaBHOMEpHOTO KoJa. H(popMalMoHHbIH 00bEM TeKcTa

2.2

Nudopmanronnsiii 00bEM MaHHBIX. BUT — MHUHUManbHas eIUHUIIA
Konu4ecTBa MHPOpPMAINK — JABOUYHBIA paspsa. EMuHUIEI u3MepeHus

nH(opMaMOHHOTO 00bEMa MaHHBIX. but, OaifT, KunoOalT, Merabair,




rurabait. CKopocTb nepegadu JaHHBIX. ENMHHUILBI CKOPOCTH Nepeaadn

JaHHBIX

2.3

KomupoBanue mBera. llBetoBbie monenmu. Mopens RGB. T'mybuna
KoaupoBaHus. [Tanutpa.

PactpoBoe u BekTOpHOE mpencTaBicHUE u300pakeHuil. [lukcens.
Onenka wuHMOPMAIMOHHOTO 00BEMa TpadUUECKUX TaHHBIX IS

pacTpoBOTO M300pAKEHUS

24

KonnpoBanue 3Byka. PaspsgHocTs M yacrtora 3amucu. KommdecTtBo
KAaHAJIOB 3aIIUCH.
OHGHKa KOJIMYCCTBCHHBIX MAapaMCTPOB, CBA3AHHBIX C MPCACTABJICHUEM

U XpaHEHHEM 3BYKOBBIX (ailioB

2.5

H€H03I/IIII/IOHHBIC 1 IIO3UIIMOHHBIEC CHCTEMBI CUMCIICHU. AJ'I(baBI/IT.
OcHoBanue. Pa3sépuyras ¢opma 3anmucu umcna. IlepeBog B
JACCATUYHYKO CHUCTEMY UYHCECI, 3allMCaHHBIX B JPYrux CHCTEMax
CUMCTICHUSI.

PumMmckag cucrema cumcieHus

2.6

JIBonuHas cucrema cuncieHus. [lepeBo 1enbIx yncen B mpenaenax ot
0 no 1024 B nBOMYHYIO cUCTEeMY cuMclieHHsl. BocbMepuuHas cucrema
cuncnenus. IlepeBos uncen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
necsITUUHyro cucteMbl U oOparHo. lllectHaauarepuunasi cucrema
cuncnenus. IlepeBon umcen M3 NIECTHAIUATEPUYHONW CHCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JIECATUUYHYIO CHUCTEMbI U 0OpaTHO.

ApI/I(bMeTI/ILIeCKI/Ie oIIcpan B I[BOI/I‘{HOI‘/'I CHUCTEME CUUCIICHUA

2.7

Jlormueckue BbIcKa3zbiBaHUS. Jlormueckue 3Ha4YeHHs BBICKA3bIBAaHMIA.
DneMeHTapHble U COCTaBHBIC BBICKA3bIBaHUS. Jlornyeckue omepanuu:
«» (KOHBIOHKIUS, JIOTMYECKOE YMHOXKEHHUE), «WIN» (JIU3bIOHKIIHS,
JIOTHYECKOE CIIOKEHHE), «He» (Joruueckoe oTpuuanue). [Ipuopurer
Jorudeckux omnepauuid. OnpeneneHue HCTUHHOCTA COCTaBHOIO
BBICKA3bIBaHUS, €CIU HM3BECTHBl 3HAYCHHS] MCTUHHOCTU BXOJSIIMX B
HEro JJIEMEHTapHbIX BbICKa3blBaHUW. Jlormueckue BBIpAXKEHUS.
[IpaBuna 3amucu Jnorudeckux BeIpaxkeHwid. [locTpoeHue TabmuIl

HCTUHHOCTH JIOTUYCCKUX BBIpa)KeHI/Iﬁ

2.8

Jlornueckne »diaeMeHTH. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMHU

KOMIIBKOTCPA

2.9

HerepLIBHLIe U JOUCKPCTHBIC MOJICIIN. MMuTanmioHHble MOOCHIH.




Urposbie monenu. OneHka afeKBaTHOCTH MOJEIN MOJEIUPYEMOMY

00BEKTY M LIEJISIM MOJICITUPOBAHUS

2.10

Tabnuunbeie Moxenu. Tabnwia kKak mpeacTaBICHUE OTHOMICHUS. basbl
naHablX. OTOOp B TAaONHMIE CTPOK, YIOBJICTBOPSIONIMX 3aJlaHHOMY

YCIIOBUIO

2.11

I'pad. Bepmmuna, pedpo, MyTh. OpueHTUpOBaHHbBIC u
HeopueHTHpoBaHHbIe rpadsl. [[nuHa (Bec) pedpa. BecoBas marpuna
rpada. JlnuHa nytu Mexay BepiimHamu rpada. [louck ontumanbHOTO
nytu B rpade. HayanbHas BepiivHa (MCTOYHMK) M KOHEYHAs! BEpIIMHA
(cTOK) B OpUEHTHPOBAHHOM Tpade. Brruncienne KojJnyecTBa myTe B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

2.12

Hepeso. Kopens, Bepimna (y3en), TucT, pedpo (myra) nepeBa. Beicota
nepeBa. IlomnepeBo. Ilpumepsl ucnonb3oBaHUs nepeBbeB. llepedop

BAapHWaHTOB C IIOMOLIBIO JCPEBa

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

CpoiictBa anropurma. CrnocoObl 3amucu anroputMa (CIOBECHBIM, B
BHJI€ OJIOK-CXEMBI, TPOrpaMma).

CocraBneHne alropuTMOB U TIPOTPAMM C UCTIOIh30BAHUEM BETBIICHUIA,
OUKIOB W  BCIOMOTATENBHBIX ~ AITOPUTMOB  JUISL  yIPaBICHUS
ucnionauteneM  (Pobor, Uepemamika, UYepT&kHUK ©  Apyrue).

BrinosHenue alropuTMOB BpYYHYIO U Ha KOMIIBIOTEpE

3.2

S3pik  mporpammupoBanus  (Python, C++, Ilackans, Java, CH#,
[xoMbHBIA ANTOPUTMUYECKUN SI3BIK).

Cucrema  mpOrpaMMHUPOBAHUSA:  PEJAKTOP  TEKCTa  IPOrpamM,
TPAHCIATOP, OTIATUUK.

[lepemennas: tum, wums, 3HaueHue. Llenble, BelleCTBEHHbIE U
CUMBOJIbHBIE TIEpEMEHHBIE.

Oneparop npucBauBaHus. ApupMETHUYECKUE BBIPAKEHUS] U TMOPSIOK
ux BbluucieHus. Onepalnuyd C UENBIMH YHUCIaMU: IIEJIOYHUCIICHHOE
JeneHue, OocTatok OT JeneHusi. BerBnenus. CocTaBHBIE YCIOBHS
(3amuch  JOTMYECKMX  BBIPAKEHHM  HA  W3y4aeMOM  SI3bIKE
nporpaMMupoBanus). HaxoxaeHne MUHUMyMa

U MaKCUMyMa M3 JBYX, TPEX U YETHIpEX yrcen. Perienne KBaapaTHOTO
ypaBHEHHUs, UMEIONIET0 BEIIeCTBEHHbIE KOpHH. Lluki ¢ ycrmoBuem.

AHFOpI/ITM EBknuaa ajis HaxX0XKACHUS HarOOJIBIIIEIO O6H.[€FO JACITUTCIIA




JBYX HaTypalbHbIX uncel. Paz0ueHue 3anmucu HaTypajabHOTO 4HCia B
MO3UIIMOHHON CHUCTEME C OCHOBAHHMEM, MEHBIIUM WU paBHBIM 10, Ha
ornensHble mHMpel. Lukn ¢ mepeMeHHOR. ANTOPUTMBI TPOBEPKU
JEIMMOCTH OJHOIO LEJIOr0 YUCIIA Ha APYroe, IPOBEPKH HATYpPaIbHOTO

Yyclia Ha POCTOTY

3.3

O0paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)
nepemennbie. [locumBosbHas o0paboTka crpok. Iloacuér wacToTh
NOSIBIICHHSI CUMBOJIa B CTpoke. Berpoennsie GyHKImu st 00paboTku

CTPOK

3.4

Omnpenenenre BO3MOXHBIX pe3ylIbTaTOB pabOThl alropuT™Ma Mpu
JAHHOM MHOXKECTBE BXOJIHBIX JAHHBIX, OIpEAENIEHUE BO3MOXKHBIX

BXOJHBIX JAHHBIX, TPHUBOAANINX K TAHHOMY PE3YyJIbTATy

3.5

Tabnuunble  BenuuuHbl  (MaccuBbl). OJHOMEpPHbIE  MAacCCHBBI.
CocraBineHre ¥ OTHaJKa MPOrpaMM, pEaJU3YIOIIUX THUIIOBBIE
IrOPUTMBI 0OpPaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHBOB, HAa OJHOM
u3 s3bIkoB mporpammupoBanust (Python, C++, Tlackams, Java, CH#,
[IxonbHBIA ~ ANTOPUTMUYECKUNM  SI3BIK): 3aMOJIHEHHE YHCIOBOTO
MaccuBa CIy4allHbIMH YHCJIAMH, B COOTBETCTBHU C (OPMYJIOH WM
nyréM BBOJA YHUCEN, HAXOXIECHUE CYMMBI 3JEMEHTOB MAacCHUBa,
JMHENHBIN NOUCK 3aJaHHOTO 3HaUY€HHs B MacCUBE, MOACUYET FIEMEHTOB
MacCHBa, YIOBJIETBOPSIOIIUX 3aJaHHOMY YCJIOBMIO, HaXOXXJICHHE
MUHHMAJIBHOTO (MakCUMaJbHOI0) 3JieMeHTa MaccuBa. CopTUpOBKa
maccuBa. OOpa0oTKa IOTOKa JaHHBIX: BBIYMCIECHHE KOJUYECTBA,
CYMMBI, CpeaHero apu(pMEeTHYECKOrO, MUHHMAJIbHOTO u
MaKCHUMaJbHOIO  3HAU€HMs]  JIEMEHTOB  IOCIEA0BaTEIbHOCTH,

YAOBJICTBOPAIOIIUX 3aJaHHOMY YCJIOBUIO

3.6

VYupasnenue. Curnan. OOpaTtHast cBs3b. [lonydeHue curHaioB OT
U(POBBIX TaTYMKOB (HAIIPUMEp, KaCaHUs, PACCTOSHUS, CBETa, 3BYKA).
[Ipumepbl HcmoNb30BaHMUS MPUHIMIIA OOpPaTHOM CBSI3M B CHUCTEMax
yIpaBICHUS] TEXHUYECKUMH YCTPOWCTBAMU C TOMOIIBIO JAaTYUKOB, B

TOM 4YHUCJIC B pO6OTOTeXHI/IKe

WHpopmalMoHHbIE TEXHOJIOTHH

4.1

TexcToBBIE TOKYMEHTHI W HX CTPYKTYpHBIE DJIEMEHTHI (CTpaHHIIA,
ab3ar1, cTpoka, CJI0BO, CHMBOI).

TekcToBbI npoueccop — MHCTPYMCHT CO3OaHHA, PCHAKTUPOBAHHUA U




¢dopmaTtupoBanusi TekctoB. [IpaBuia Habopa Tekcra. PenaktupoBanue
tekcTa. CoiictBa cumBonoB. Ilpudt. Tuner mpudros (pydnensie, ¢
3acedyKaMu, MOHOIIMPHUHHEIE). [lony)kupHOE U KypCUBHOE HauepTaHUE.
CpoiictBa a0zameB: TpaHHIbI, a03alHBIA  OTCTYN, HWHTEPBA,
BeIpaBHUBaHue. [lapamerpsl crpanunpl. CtuineBoe (GopmaTtupoBaHHE.
CrpykTypupoBanue HH(POpPMAIMH C IMOMOIIBIO CIIMCKOB M TaOJHII.
MuoroypoBHeBble cnucku. JloOaBineHne TaOmUI] B TEKCTOBBIC
JOKYMEHThl. BcraBka uW300pakeHMI B TEKCTOBBIE JIOKYMEHTHI.
OOtexanue w300pakeHU TEKCTOM. BkitoueHne B TEKCTOBBIN
JTOKYMEHT JIuarpamm, (opMyl, HyMEpaluu CTPaHUI], KOJOHTHTYJIOB,

CCBIUIOK M IPYTUX 3JICMCHTOB

4.2

Pactposble pucynku. Mcnonb3oBanue rpaguueckux NpUMUTHBOB.

Onepanuu  peAaKTUPOBaHUSI TpaPuUecKMX OOBEKTOB, B TOM UHCIE
nudpoBeix ¢oTorpaduii: M3MEHEHHWE pa3Mepa, 00pe3ka, IMOBOPOT,
oTpakeHue, paborta ¢ obiacTsaMu (BbIAEIEHNE, KOTUPOBAHUE, 3aJTUBKa
LIBETOM), KOPpPEKIHs IBETa, SAPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3naHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO TPOIECCOpa WM APYrUX MporpamMm (MPUIIOKESHUMN).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKyMEHTHI

4.3

[ToaroroBka MynbTUMETUHHBIX Npe3eHTanuii. Cnaiia. Jlo6aBieHue Ha
claia Tekcra M m300paxkeHuid. PaboTa ¢ HECKOJBKHUMH CllalilaMH.
JloGaByeHrie Ha Cllaiil ayauOBU3YalIbHBIX JIAHHBIX. AHHMAITHSL.

INunepceblnku

4.4

Tumnel JaHHBIX B sYelKax 3JEKTPOHHOM TaOiuibl. PemakTupoBaHue u
¢bopmatupoBanue Tabnuu. BcerpoenHble GyHKIMHM A [TOMCKA
MakCMMyMa, MHUHHMYMa, CYMMBI W CpeIHero apupmMeTH4ecKoro.
CopTupoBka [aHHBIX B BbIJEJICHHOM Juana3oHe. [loctpoenue
nuarpamMMm  (TUcTorpamMma, — KpyroBas — JauarpaMma, — TO4eudHas
nuarpamma). Beibop tuna nuarpammel. [IpeoOpazoBanue dopmyn npu

KOIIMPOBAHUH. OTHOCI/ITeJIBHaH, a0COJIIOTHAS U CMEIIIaHHAas aZpecanus

4.5

VYcnoBHBIE BBIUMCIIEHHS B AJIEKTPOHHBIX Tabmunax. CyMMupoBaHue u
NOJICUET 3HAYEHUM, OTBEYAIOUIMX 3aJaHHOMY ycioBHio. OO6paboTka
O6onpmMX  HAOOpPOB  JaHHBIX. UYMCIEHHOE MOJETUpOBaHHE B

OJICKTPOHHBIX Ta6J'II/II_[aX




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

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

* UndopmaTuka: 8-if kinacc: 6a30BbIid YPOBEHb: YUCOHUK; 5-€ U3jaHUE,
nepepaborannoe bocosa JI.JI., bocoBa A.}O. AkunonepHoe 00111ecTBO
«3parensctBO «IIpocBenienne

* UndopmaTuka: 9-if knacc: 6a30BbIi YPOBEHb: YUCOHUK; 5-€ U3aHUE,
nepepaborannoe bocosa JI.JI., bocoBa A.}JO. AkumonepHoe 0011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOJUYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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