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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo uHpopMmaTuke (YrIyONEHHBI YpPOBEHb) Ha YpPOBHE CPEIHErO OOIIETo
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTeNbHON MpOTrpaMMbl CpelHero oOmiero obpazoBaHus, mpencraBieHHBIX B DPI'OC
COQ, a raxxe dhenepanpHOI pabodeil MPOrpaMMbl BOCITUTAHUSI.

[Tporpamma o nHpopMaTHKe AAET MPEACTABICHUE O LENIX, OOIIEH CTpaTeruy 00y4eHus,
BOCIIMTAHUS U Pa3BUTHUA OOyyaroluxcs cpenctBamu ydeOHoro npeamera «MHdopmarukay Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTelibHOE  MpPEIMETHOE  COJeprKaHue,
IPEIyCMAaTPUBAET €ro CTPYKTYpUpOBAaHUE IO pa3fellaM U TeMmaM Kypca, OIpenesseT
pacripesielieH|e ero mo kiaccam (TojaM M3ydeHwus ), AaéT MpUMEpHOE pacipeesieHue yaeOHbIX
YacoB MO TEMaTUYeCKUM  pasfelaM Kypca M PEKOMEHIyeMyl  (IIPUMEpPHYIO)
MOCIIEAOBATEIBHOCTh UX M3YUEHUS C YUETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO MpolLecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJarOmIMXCsl.

[IporpaMmmMa 10 WHGOPMATUKE ONPEACISCT KOJIWYCCTBCHHBIE M  KAYeCTBCHHBIC
XapaKTepUCTUKU Yy4eOHOTro Mmarepuana g KaXJIOoro rojla W3Yy4eHHs, B TOM 4YHCIE s
COJICP)KATENIbHOTO HAMOJHEHHUs] PAa3HOro BUIA KOHTPOJsS (TPOMEXYTOYHOW aTTecTaluu
00yJaroumxcs, BCepOCCUUCKUX MTPOBEPOUYHBIX padOT, TOCYIAPCTBEHHONW UTOTOBOM aTTECTALIUN).
[TporpaMmma 10 WH(MOPMATHUKE SBIISIETCS OCHOBOHM [UISI COCTABJICHHS aBTOPCKHX YUEOHBIX
porpaMM U y4eOHHUKOB, TOYPOUYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeiHeM o01ieM 00pa3oBaHUU OTPaKAET:

CYIIHOCTh HMH(POPMATUKU KAaK HAYYHOW JUCUUIUIMHBI, H3YYarOIIe 3aKOHOMEpPHOCTH
MPOTEKAaHUs M BO3MOXKHOCTH aBTOMAaTH3AaIlM¥d WH(POPMAIMOHHBIX TPOIECCOB B Pa3IMYHBIX
CUCTEMaX;

OCHOBHBIE 00JIaCTU TpPHUMEHEHUs WH(DOPMATUKH, TMPEXKIE BCero HHGOPMaIMOHHBIC
TEXHOJIOTHH, YIIPaBJICHUE U COLIMATIBHYIO cepy;

MEXTUCITUTUTMHAPHBIA XapakTep HHPOPMATHKU U HHPOPMAIIMOHHOM e TSIILHOCTH.

Kypc nndopmatuku st ypoBHsI cCpeHET0 00111ero 00pa3oBaHusl SBISETCS 3aBEPIIAIOIINM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00ydJaromuxcs B 001acTu HHGOPMATUKU U HH(GOPMAIITMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTH, OMUPAETCs Ha COJEpKaHue Kypca HH()OPMATHKH YPOBHSI
OCHOBHOTO 00I1Iero o0pa3oBaHUsT M ONBIT TMOCTOSHHOTO TPUMEHEHUs WHOOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTUM, JaéT TEOPETHUECKOE OCMBICIEHUE, WHTEPIpPETAli0 |
0000I11I€eHHE 3TOTO OTIBITA.

Pesynbrarel yrnmyOnéHHOro ypoBHSI u3ydeHus yudeOHoro mnpenmera «Hubopmaruka»
OpUEHTUPOBaHbl Ha TMOJY4YeHHE KOMIIETEHTHOCTEW i TMocieayroulel mnpodeccrnoHalbHON
JESTENIbHOCTH KaK B paMKax JaHHOM MpeAMETHO 00JacTH, TaKk U B CMEKHBIX C HEei 00macTsX.
OHu BKITIOYAIOT B ce0s:

OBJIQJICHUE KITFOUEBHIMH MOHITHSIMH ¥ 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOHTCS JaHHAS
nmpeAMeTHas 00J1acTh, pPAclO3HaBaHWE COOTBETCTBYIONIMX WM TIPU3HAKOB W B3aWMOCBSI3EH,
CIIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMYHBIC MOAXOJbI K U3yYEHUIO SIBJICHHM, XapaKTePHBIX IS
M3y4aeMoil mpeMeTHON 001acTu;

YMEHHE pellaTh TUIIOBbIE MPAKTUUYECKHE M TEOPETUYECKHE 3aJaud, XapaKTepHbIE IS
MCIIOJIb30BAaHUsI METOJIOB U MHCTPYMEHTapus JaHHOU IpeaMeTHON o0acTu;

HAIMYUE TIPEICTAaBICHUA O JaHHOW MPEAMETHOM o001acTh Kak LEeJIOCTHOW Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIACTSIMU 3HAHUU.



B pamkax yrmyOnéHHOro ypoBHS ~ M3ydeHHUs HWHMOpMATHKH  00ecreuynBaeTCs
IeJICHaNpaBJIeHHas MMOATOTOBKA O0YJaloImuUXcs K MPOAODKEHHIO 00pa30BaHMs B OpraHU3aLUsAX
npoeCCHOHATBHOTO 00pa30BaHMUA 1O CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
nU(GPOBBIMU  TEXHOJIOTUAMH, TaKUM KaK TMporpaMMHas HHXXEHepHs, HH(pOopMalMoHHas
0e30MacHOCTb, MH(POPMAIIMOHHBIE CHCTEMbl U TEXHOJOTHMH, MOOWIbHBIE CHUCTEMBI U CETH,
0oJbIIME JAaHHBIE U MAlIMHHOE OOy4Y€HUE, MPOMBILUICHHBI UHTEPHET BELEH, UCKYCCTBEHHBII
MHTEJUIEKT, TEXHOJOTUM OeCHpOBOJHON CBsI3M, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJOTHH,
CUCTEMBI pacIpeieIEHHOrO peecTpa, TEXHOJIOTHH BUPTYaIbHOM U TOTIOJHEHHOM peanbHOCTEH.

OcHoBHas 11e51b u3yueHus yueoHoro npeamera «Mudopmaruka» Ha yriayOiaEéHHOM ypoBHE
cpeaHero odmero oOpa3oBaHHs — oOOecleyeHue AaTbHEWIIero pa3BUTUS WH(GOPMAIMOHHBIX
KOMIIETEHIIMH OO0YYalomerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHUAX pPa3BUBAIOIIEIOCS
MH(OPMAILIMOHHOTO O0IIECTBA U BO3pACTAIOIIel KOHKYPEHIIMH Ha PhIHKE Tpyaa. B cBs3u ¢ atum
uszydenue uHpopmatuku B 10—11 xnaccax 10KHO 00€CTIEUUTh:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHMMAHUH POJH MHPOPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIIJICHUS;

c(OpMUPOBAHHOCTh yMEHUU pa3ianyaTh (aKTbl U OICHKH, CPAaBHUBATh OIEHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONPEICIEHHON
CUCTEMOM LIEHHOCTEH, MPOBEPATH HA JIOCTOBEPHOCTH U 000011aTh HHPOPMALIHIO;

c(hOpMUPOBAHHOCTH NPEJCTABICHUN O BIUSIHUA UH()OPMAIIMOHHBIX TEXHOJIOTUN Ha KU3Hb
yenoBeKka B OOIIeCTBE, IMOHUMAaHHE COIMAIBHOTO, SKOHOMHYECKOIrO, MOJUTHYECKOTO,
KYyJIbTYPHOTO,  IOPUJIWYECKOT0,  MPUPOAHOIO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
($U3HOIOrMYeCcKOro KOHTEKCTOB HH()OPMALIMOHHBIX TEXHOJIOTUH;

NPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3JaHUE M HCMOJb30BaHUE HH(POPMALMOHHBIX
CHCTEM, pacTpoCTpaHeHHe HHHOPMAITIH;

CO3JaHME YCJIOBMM Ui pa3BUTHS HaBBIKOB y4eOHOH, IPOEKTHOM, Hay4dHO-
UCCIIEI0BATEIbCKON U TBOPUYECKON AEATEIbHOCTH, MOTHBALIUN O0YYAIOLINXCS K CAMOPA3BUTHIO.

B conepxanun yae6Horo npeamera «MHpopMaTHKay BBIIEISIIOTCA YEThIPE TEMAaTUYECKUX
paznena.

Paznen «l{u¢gpoBasi rpaMOTHOCTB» MOCBALIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB HU(PPOBOrO OKPYKEHHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEICTB OMNEPAMOHHONW CHUCTEMbI, paboTe B ceTu VIHTepHET M HCMOJIb30BAaHUIO WHTEPHET-
CepBUCOB, HHGOPMAITMOHHON 0€30MaCHOCTH.

Pasnen «Teopernyeckue ocHOBbI HMH(OPMATHKHM» BKIIOYAeT B ce0s TMOHATUIHBIN
anmapar MHPOPMATUKH, BOIPOCH KOJUPOBAHUS MH(DOPMAIUH, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BbEMa JTaHHBIX, OCHOBBI AITeOpbI JIOTUKHA M KOMIBIOTEPHOTO MOJEINPOBAHHUSL.

Pasnen  «AaroputmMbl W NporpaMMHpOBaHHWe»  HalpaBlieH Ha  pa3BHUTHE
QITOPUTMUYECKOTO  MBINIICHUS, pa3pabOTKy alropuTMOB M OIEHKY HUX CJIOXKHOCTH,
(dopMHpOBaHHE HABHIKOB pealM3allid MpOrpaMM Ha s3bIKax MPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «UHpopManMOHHbIE TEXHOJOTMHM» TOCBSAIIEH BONpOCaM MPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJOTUM, PEaM30BaHHBIX B NMPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTaX MU
UHTEpHET-CepBUCAaX, B TOM YHCIE B 33Jauax aHajIM3a JaHHBIX, HCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJHII ISl PEIIeHUs TPUKIIaIHBIX 3a1a4.



B npuBenénHom nanee conepxkaHuu ydebHoro npeamera «MHbopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTEIBbHBIE TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOTpaMMy O0y4YeHHUS,
HO MOTYT OBIThb MHPEUIOKEHBI JJIsl W3YYEHHs] OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYrinyOnéHHbI ypOBeHb U3y4eHUS] MHPOPMATUKUA PEKOMEHYETCs Ul TEXHOJIOTHYECKOrO
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO c(epbl AEATEIbHOCTH.
Yray6néHublii ypoBeHb H3yueHHs] WH(POPMATUKHA OOECIIEYMBACT: MOATOTOBKY OOYYaroIIUXCH,
OPUEHTUPOBAHHBIX Ha CIEUUAIbHOCTH B 00NacTd HMHMOPMAIMOHHBIX TEXHOJOTUH U
WH)XCHEpPHBIE CHEIHATbHOCTH, y4acTHE€ B MPOEKTHONM M HCCIENOBATENbCKON NeATeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIpaBJICHUSMH OTPacid WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, TOATOTOBKY K YYacTHIO B OJHMMIIMAJaX M caade EIWHOro rocynapcTBEHHOTO
9K3aMeHa 1o HHPOopMaTHKeE.

[TocnenoBarenbHOCTh M3Y4YEHHS TEM B Ipeleiax OJHOrO roja oOydeHHs MOXKET ObITh
U3MEHEHA I0 YCMOTPEHHIO YYHTEIsl NpPU TOATOTOBKE paboyeil MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

OO61iee yKucno 4acoB, PeKOMEHOBAHHbBIX 7S U3yueHus uHdopmaruku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HECIIO).



COJAEPKAHUE OBYYEHUA
11 KUIIACC

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

Teoperuueckre MOAXOAbI K OIEHKE KOJIMYeCTBa HMH(OpPMAIUU. 3aKOH aJIUTUBHOCTH
unpopmanuu. Popmyna Xapriau. Mapopmanus u BepostHocts. Popmysna lllenHoHa.

AnroputMmbl cxatus daHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANropuTMBI CKaTHsl JAHHBIX C IOTEPSMH. YMEHbIIEHHE TIJIyOUHBl KOJAMPOBAHUS IBETA.
OcHoBHbIe uaen anroputMoB cxatust JPEG, MP3.

CKOpoCTh Tepefaydl JaHHBIX. 3aBHCHMOCTh BPEMEHHM Iepenayd OT HH(OPMAIMOHHOTO
00bEMa JIaHHBIX U XapaKTEpUCTHK KaHana cBs3u. [IpUyMHBI BO3HMKHOBEHHUS OIIMOOK IpHU
nepenaye AaHHbIX. Kojpl, mo3possmonie oOHapyKUBaTh U UCIPABIATh OLIMOKH, BO3HUKAIOIIUE
npu nepenade naHHbiX. Paccrosnue Xsmmunra. KogupoBanue ¢ moBTopennem OutoB. Komabl
X3MMUHra.

Cuctembl. KommnoHeHTsl cuctemMbl M uX B3aumojeiictBue. CucteMHbli 3 QeKT.
VYnpasienue kak MHGpOpMamoHHbli npouecc. O0paTHast CBA3b.

Monenn u  MmoxenupoBanue. llenbr  MoapenupoBanusa. CooTBETCTBUE — MOJENU
MOJIEIUPYEMOMY OOBEKTY WM IpPOLECCY, eI MojaeaupoBaHus. GopManuszanus MpUKIaIHbIX
3a1ad.

[IpencraBieHue pe3ynbTaTOB MOJEIUPOBAHUS B BHIE, YAOOHOM Il BOCHPHUSATHUS
yesoBeKkoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXeMbl, TaOIUIbL, TPadUKH).

I'pappl. OcHoBHBIE moHATHSA. Buael rpados. Omnucanue rpadoB ¢ MOMOUIbIO MaTpHIL
CMEKHOCTH, BECOBBIX MATpHII, CIHUCKOB CMEXKHOCTH. PelleHHe anropuTMHUYEeCKHX 3ajaad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYTH MEX1y BepLIMHAMu rpada,
onpejeNieHue KOJMYECTBAa pa3JIMYHBIX MyTeH MeXAy BepUIMHAMH OpPUEHTUPOBAHHOTO
AIMKJINYECKOro rpada).

HepeBbs. bunapnoe nepeso. JlepeBbs noucka. CrnocoOsl 06xoaa aepesa. IlpeacraBnenue
apu(MeTHUECKUX BbIpRKEHUH B BHJE JepeBa. J[MCKpeTHble UIPhI JABYX HIPOKOB C MOJIHOMN
uHpopmanueit. Iloctpoenue pepeBa mnepebopa BapUaHTOB, OMMCAHME CTPATETMU WIPHl B
TabInyHON (hopMe. BBIMTphILIHbIE U TPOUTPHILIHBIE TO3UIMH. BHIUTPBIIIIHBIE CTPATErHH.

CpeactBa  ucCKycCTBEHHOro  uHTeisiekTa. (CepBHCHl  MallMHHOIO  IIEpeBoja U
pacrio3HaBaHus YCTHOM peun. KoruutusHble cepBUCHL. MaeHTHGUKAIMS U TTOUCK U300paKeHUIH,
pacniozHaBanue . CamooOydJaroruecss CHCTeMBL. VICKYCCTBEHHBI  WHTEJUIGKT B
KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHHe METO/IOB MCKYCCTBEHHOTO MHTEJUIEKTa B OOYYarOIIHX
cucremax. Mcronp3oBaHHe METOI0B HCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHUKe. HTepHeT
Benlel. [lepcrnekTHBEI pa3BUTHS KOMIIBIOTEPHBIX HHTEINIEKTYAIBHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHUPOBAHME

dopmanusanus NOHATHS anroputMa. MammHa ThrOpHHIa Kak yHHBEPCAJIBbHAsT MOJEINb
BbluKciieHui. Tesuc Yépua—TrropuHra.

OrneHka CIOXHOCTH BBIYMCICHUN. Bpems paboTel u 00BEM HCIONB3YEeMOM MaMATH, UX
3aBUCHMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEHKa aCHMITOTHYECKOM CIOXKHOCTHU
AJITOPUTMOB. AJNITOPUTMBI MOJTMHOMHAIBHOU CIOKHOCTH. [lepebopHbie anroputmbl. [Tpumepsl
pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3aa4u, KOTOPbIE UMEIOT PA3INYHYIO CII0)KHOCTb.

[Touck npocTBIX uMcen B 33JaHHOM JAMANa30HE C IMOMOUIbK AJITOPUTMA «PELIETO
DparocheHay.



MHoropa3psaHble Lenble YKcia, 3aJauu JIMHHON apu(MeTHKy.

CrnoBapu (accouuMaTHUBHBIE MAacCHBBI, OTOOpaxkeHus). Xom-tabmuuel. IlocTpoenue
aJ1(haBUTHO-4aCTOTHOTO CJIOBApPs JJIsl 3aIaHHOTO TEKCTA.

Crexu. AHanu3 NpaBUIBLHOCTH CKOOOUHOTO BbIpakeHUs. Boruncienue apupmeTnyeckoro
BBIPa)KEHUSI, 3alIMCAaHHOTO B TOCT(GUKCHOM hopMme.

Ouepenu. Mcnonb30Banue ouepeu A1 BpEMEHHOIO XpPaHEHUS JIaHHBIX.

Anroputmbl Ha rpacdax. IlocTpoeHne MUHUMAIbLHOTO OCTOBHOTO JEpeBa B3BELICHHOTO
CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KoiauuecTBo pasiuyHbIX MyTel MeXay BepLUIMHAMU
OPUEHTHPOBAHHOI'O AlIMKINYECKOro rpaga. Aaroputm JleikcTpsl.

HepeBbs. Peannzanus nepeBa ¢ IOMOIIBIO CCHUIOYHBIX CTPYKTYp. /[BonuHble (OMHApHBIC)
nepesbsi. [locTpoenue nepeBa i 3aJaHHOTO apU(pMETHYECKOrO BhIpaskeHUs. PekypcuBHBIC
aIropuTMbI 00X0/a fepeBa. Mcnonab3oBaHUe CTeKa U odepean A 00Xo0/1a 1epeBa.

JluHaMuyeckoe MpOrpaMMHpOBAHHME KaK METOJA peLIeHHs 3aJad C COXpPaHEHHUEM
IPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJayd, peulaeéMble C  IOMOIIbI  JUHAMUYECKOTO
POTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCHUBHBIX (YHKIIMH, MOACUET KOJIMYECTBA BAapHUAHTOB,
3a7jaud ONTHUMU3ALUH.

[Tonstue 06 OOBEKTHO-OPUEHTHUPOBAHHOM INpOrpaMMHUpoBaHUU. OOBEKTBl U KIJIACCHI.
CaoiicTBa U MeTOIbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHbBIN aHanu3. Pa3paboTka nmporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1M01X0/1a. HKanCysinus, Hacjae10BaHue, MOJINMOPHHU3M.

Cpenpl ObicTpoii pa3zpaboTku nporpamM. [IpoexktupoBanue uHTEpdeiica MoIb30BaTENs.
Vcnonb30BaHue rOTOBBIX YIPaBIIIEMBIX 3JIEMEHTOB Ul OCTPOCHUsI HHTepdeiica.

00630p s3bIKOB TporpamMmmupoBanus. [loHsTrue o mapaaurmax nporpaMMHUPOBAHHUSL.

NHpopManoHHBIE TEXHOJIOTHH

Otranbl  KOMIIBIOTEPHO-MaTEMAaTHYECKOTO  MOJCIMPOBAHMSA:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJIeNH, TECTUPOBAHUE MOJIEH, KOMITbIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJIETUPOBAHUSI.

Jluckperuszanusi Npu MaTeMaTUYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX IPOLECCOB.
MogenupoBanue JBUkKeHUs. MojenupoBaHue OHOJOTMYECKUX CHUCTeM. MaTeMaTHueckue
MOJIEJN B DKOHOMHKE. BpIuncnurenbHple SKCIIEPUMEHTHI C MOJETISAMH.

O6paboTka pe3yabTaTOB »dKCHepuMeHTa. MeTon HauMeHbITUX KBaapaToB. OlieHka
YHCIIOBBIX TAPaMETPOB MOJEIUPYEMBIX 00BEKTOB U IpolieccoB. BoccTaHOBNIEHNE 3aBUCUMOCTEN
10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHocTHRIe Monenu. Mertonsl Monte-Kapno. MmuTtanyioHHOE MOAEIMPOBAHUE.
CucreMbl MaccoBOr0 00CITyKUBaHUS.

Tabnuunble (pensiuuoHHbIE) Oa3bl JaHHBIX. Talnuia — MpeacTaBiIeHHE CBEACHHH 00
OIHOTUIHBIX OOBekTax. [lome, 3ammch. Kirou Ttabauubl. PaGota ¢ rotoBoit 0a3oil JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [loHck, copTHpOBKa U (GUIBTpAIMs JaHHBIX. 3alpOChl Ha BEIOOPKY
JTAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiemsle 1Mojs B 3a1pocax.

Muororabnuunpie 0a3pl JaHHBIX. THUIBI CBSI3eW MEXIy TaOnunamMu. BHemHwWi Kirod.
LlenocTHOCTB 6a3bI TaHHBIX. 3aIIPOCHI K MHOTOTa0IMYHBIM 0a3aM TaHHBIX.

HNurepHer-npunoxenus. [IoHaTHE 0 CEpBEPHON U KIMEHTCKOM 4acTAX cailTa. TexHOoJorus
«KJIMEHT — cepBep», e€ TocToOMHCTBA U HeaocTaTku. OcHOBHI si3bika HTML 1 kackaaHbIX TaOIHUIL
cruneit (CSS). Cuenapun Ha s3bike JavaScript. @opMmbl Ha BeO-cTpaHUIIE.

Pa3smernienue BeO-caiiToB. Yciryra XxocTuHra. 3arpyska (aiaoB Ha cailT.

BBoa m3o0pakeHHii ¢ MCIOJIb30BAaHUEM PA3IMYHBIX IUPPOBBIX YCTPOMCTB (LM(POBBIX
doToanmapaToB ¥ MHUKPOCKOIIOB, BHUJIEOKaMep, CKAaHEPOB U APYrHX ycTpoicTB). ['paduueckuit



penaktop. Paspemenne. KanpupoBanme. HcnpasieHue mnepcnekTHBbL. — ['HcTorpamma.
Koppekuust ypoBHel, koppekuusi 1Bera. OOeclBeuMBaHHE IBETHBIX H300pakeHWid. Perymis.
Pabora ¢ o6mactsmu. OUIBTPHI.

MHuorocioitasie n300paxkeHus. TekcroBeie cion. Macka cnos. Kanamel. CoxpaHeHue
BbIZICICHHOW oOnactu. [loaroroBka winmocTpanuii  aisi  BeO-calTOB. AHHMHUPOBAHHBIC
M300paxKeHMUs.

Bekropnas rpaduka. [IpumuruBel. M3MeHeHue mopsaka 3JeMEHTOB. BripaBHUBaHUE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. Mcmonb3oBaHue
KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paskeHUM.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojenel. CeTouHble MOEIH.
Marepuansl. MonenupoBaHue HCTOYHUKOB OCBelleHUs. Kamepbl. AJJIUTUBHBIE TEXHOJIOTUU
(3D-npunTepsl). [loHsATHE O BUPTYaJIbHOM pealbHOCTH U IONOJHEHHON PEaTbHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHO®OPMATHKE
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTb M CHOCOOHOCTH OOYYaIOUIMXCS
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHOM  BHYTPEHHEH  IMO3UIMEH  JUYHOCTH, CHCTEMOMU
LEHHOCTHBIX  OpPUEHTAIMii, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCUHCKOTO OO0IECTBa, paCHIMPEHUE KU3HEHHOTO OMBITAa M OIbITa
NEeSITeIbHOCTH B MpOIEcce peaju3alii  CpPeACTBaMH  y4yeOHOro TpeaMeTa OCHOBHBIX
HaIIPaBJICHUH BOCIIUTATEIbHOM AEATEIIBHOCTH.

B pesynbrare mszydeHus uWHQOPMATHKU HA YpPOBHE CpEOHEro OO0IIero oOpa3oBaHUS Y
oOyuatomerocst 0yayT chopMUPOBAHbI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThI:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XCHHE 3aKOHA U
MPaBOIOPAIKA, COOJIOACHHE OCHOBOIOJATAIOIIMX HOPM HMH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJCOJIOTHU OSKCTPEMH3Ma, HAIMOHAIM3MA, KceHOohoOuH,
JUCKPUMHHAIIMM TI0 COIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM TMpPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

[IEHHOCTHOE OTHOILIEHHE K HWCTOPUYECKOMY HacJIeIuio, JOCTHXKEeHUsIM Poccun B Hayke,
HUCKYCCTBE, TEXHOJOTHIX, TOHMMaHUE 3HAa4YeHUsT WHOOPMATUKU KAK HAYKH B IKU3HU
COBPEMEHHOI'0 00IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4Hclie B ceTu HTepHEeT;

4) 3¢TeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas OJCTETHKY HAyYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMYHbIE BUABI UCKYCCTBA, B TOM YMCJIE OCHOBAaHHOTO Ha
MCTIOJIb30BaHUY MH(POPMAITIOHHBIX TEXHOJIOTHIA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh 3JI0POBOTO W Oe3omacHoro oOpa3za JKU3HHU, OTBETCTBEHHOTO
OTHOILIEHHSI K CBOEMY 3/I0pPOBbIO, B TOM YHCIIE 3a CUET coOIroeHUsI TpeOoBaHUIl Oe30macHoi
OKCIUTyaTaIlMK CPEACTB MH(DOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

uHTEepec K chepam mpodeccHoHaTbHON NEeATeTbHOCTH, CBS3aHHBIM C HH(OPMATHKOM,
MPOrpaMMUPOBAHUEM U MH(MOPMAIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha JOCTHXKEHUSX
HAayKu WHQPOPMATUKH W HAYYHO-TEXHHUYECKOTO IMPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oyymieit mpodeccuu u peain30BhIBaTh COOCTBECHHBIE JKU3HEHHBIE TIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHHIO HAa MPOTSIKEHUU BCEH
KHU3HH,

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:

0CO3HAHME MI00ATBHOTO XapaKTepa SKOJIOTHYSCKUX POOJIeM U IyTel UX PEIICHHS], B TOM
qHcIe ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) HIeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAyKH, JOCTH)KEHUSIM HAyYHO-TEXHHYECKOTO Mporpecca M OOIIECTBEHHOM MPAaKTHKH,
3a CcYy€T MOHUMAHUS POJIM WHPOPMAIMOHHBIX PECYpCOB, HH()OPMAIMOHHBIX MPOIECCOB U
MH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBHUAX HU(GPOBOM TpaHCHOpPMALUU MHOTUX Chep >KU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HAHME IICHHOCTH HAayYHOU JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBISITh MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JCSITEIbHOCTh HHIMBHIYaTbHO U B TPYIIIIE.

B mpomecce mocTMKEHHS JHYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS TPOTPAMMBI IO
uHpopMaTUKe y  OOydYalOUIMXCS ~ COBEPIICHCTBYETCS  AMOIMOHAIBHBIA  HMHTEJUIEKT,
Ipe/IoIararInui chopMUPOBAHHOCTH:

caMoperyJIMpOBaHus, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHHUE NpPUHUMATD
OTBETCTBEHHOCTb 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh AaJanTHPOBATHCS K 3MOIMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHUIO IEIM U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAMOMIEH CHOCOOHOCTh TMOHMUMATh SMOIIMOHAILHOE COCTOSHUE IPYTHUX,
YYUTBIBATh €r0 TPH OCYIIECTBICHHHM KOMMYHHKAIIUH, CIHOCOOHOCTH K COYYBCTBHIO U
COIEPEXHUBAHHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JIPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3pemiaTh KOHMIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare usydenus MHQOpPMATHKH Ha YPOBHE CpeIHEro OOIIero oOpa3oBaHUs Y
obOyugaromerocss  OyayT copMUpOBaHBI MeETalpeAMETHBIE PE3YJIbTAaThl, OTPAKCHHBIE B
VHHUBEPCATbHBIX YUEOHBIX NEHCTBUSAX, a UMEHHO — TMO3HaBaTelbHbIE YHHUBEPCAIIbHBIE yUueOHBIS
NEHCTBUS, KOMMYHHMKATHBHBICE  YHUBEpCAJIbHbIE  yueOHBIE  JIEHCTBHUS,  PETYISATUBHbBIC
YHHUBEpCcalbHbIe yueOHbIE I1eUCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3MpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS CPAaBHEHUS, KIacCUPUKALIUN
1 0000IIIEHH;

OTIPENIETIATH e JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThIBaTh IJIAH PEILICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTePUATBbHBIX
1 HEMaTepHaAIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATE PAOOTy B YCIOBHSIX pPEAbHOTO, BHPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MIPH PEIICHUH )KHU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-HCCIICIOBATEIBLCKON U MPOCKTHOW JESITeTbHOCTH, HaBBIKAMU
paspenieHus: mpoodJieM, CrIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJ/IOB
pelIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3INYHbIX METOIOB TIO3HAHUS;

OCYIIECTBIISITh PA3IMYHBIC BUIBI JEATEIBHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAINH, TTPEOOPA30BAHUI0 U MPUMEHECHUIO B PA3IMYHBIX y4EOHBIX CHTYalHsIX, B TOM
YHCJIC IPU CO3/IaHUM YUCOHBIX U COIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBINA THIT MBIILICHHS, BJIAJCTh HAYYHOU TEPMHHOJIOTHUECH, KITFOYCBBIMH
MOHSTHSIMA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/J1aud B 0Opa30BATCIILHOW JIEATEIHHOCTH H
YKU3HCHHBIX CHTYallUsX;

BBISIBIISATh IPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
rUnoTe3y e€ pelieHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelhCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

AaHAJIM3UPOBATh IMOJYYCHHBIE B XOJE pCIICHHsS 3aJa4yd pPe3yJbTaThl, KPUTHYCCKU
OLICHUBATh UX IOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATH IEJICHANIPABICHHBIN MMOUCK TEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
npohecCHOHANBHYIO CPey;

yMETh TEepPEeHOCUTHh 3HAaHUS B  T[O3HABAaTEIbHYI0O M  MPAKTUYECKYH  00IacTu
KU3HECATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJEH, IpEAjiaraTb OpUTHHAIbHBIE MOJXOABI U pEIICHHs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOINE albTePHATUBHBIC PEIICHNUS.

3) padora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMHU TOJYYCHHS WHPOPMAIMK W3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TOWCK, AaHalu3, CHUCTEeMATH3AIMI0 ¢ HHTEPIPETAIHIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (JOPM MPEIACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAUYCeHUs WH()OPMAIIUN U TEIeBOM
ayJIMTOPUH, BEIOUPAS ONTHMAILHYIO (OPMY TTPEICTABICHUS M BH3yaTU3aIliu;

OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpPMAIUHU, €€ COOTBETCTBHE MPABOBBIM U
MOPaTbHO-ITHUYECKUM HOpMaM;

UCIIOJIb30BaTh CPEJCTBA HWH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pCIICeHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 33Jlad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS H 3allUThl WHpOpMAuU, HHHOPMAITMHOHHON
0€30MacHOCTH JTUYHOCTH.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAITUN BO BCeX cdepax KU3HH;

pacmo3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIICHHWS, IMOHUMATh 3HAYCHHUE COIMAIbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlHM U CMSATYATh KOH(QIHKTHL;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMH OOIICHUS U B3aMMOJICHCTBYS, apTyMEHTUPOBAHHO BECTU
JINAJIoT, YMETh CMsITYaTh KOH(JIUKTHBIC CUTYaIUH;

pPa3BEPHYTO W JIOTMYHO H3JaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CpEJCTB.

2) coBMeCcTHAs 1eITeJIbHOCTD:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW U MHANBUAYAIbHON pabOTHI,

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKJ0ro WieHa KOJJICKTUBA,

NPUHUMATH 1M COBMECTHOW JICATEIBLHOCTH, OPTaHW30BBIBATH M KOOPIWHUPOBATH
JNEHCTBUS MO MX JOCTHKCHHIO: COCTaBIATh IUIAH JIEHCTBUH, paclpenensTh POiu C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa M KAXKIOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIC NPOEKTHI, OLICHWBATh HMJICH C ITO3WIIMHM HOBHM3HBI, OPUTHHAJIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISATh TO3WUTHBHOE CTPATETHYECKOE TIOBEJCHUE B PA3IMYHBIX CHTYAIHSIX,
MPOSIBIISATH TBOPUYESCTBO U BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIe y4eOHbIE e CTBUSA

1) camoopranusanmus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 337a4l B 00pa30BATENbHOM JEATENBHOCTH H
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOH SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUU, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B [JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HaBBIKAMU [103HABATEIbHON pe(UIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIIOIb30BaTh NMPUEMBI pedIeKCHn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pPEIICHMS;

OLICHUBATb PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS [10 UX CHUKCHHUIO;

IIPUHUMATH MOTHBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTaTOB IEATEIbHOCTH.



3) npUHATHSA ce0s U APYTUX:

MPUHUMATH Ce0sl, TOHNUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTh OHUMATh MUP € O3UIMH JPYTOro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

B mpomecce usydenus kypca uHpopMaTUKH yriayonéHHoro ypoBHS 6 10 knacce
00yJarmuMucs OyAyT JOCTUTHYTHI CIISAYIONINE IPEIMETHBIC Pe3yIbTaThI:

BJIQJICHUE TPEICTABICHUSIMA O POJIM WHQPOPMAIMU U CBSA3aHHBIX C HEW MPOLIECCOB B
MPUPOJIE, TEXHUKE M OOIECTBE, MOHATHUAMH «HHGOpPMAIUsI», «UH(OOPMAIMOHHBIN IMPOIIECCH,
«CHCTEMa», «KOMIIOHGHTBI CHUCTEMBI», «CHUCTEMHBIN 3 deKrT», «uHDOpMaIMOHHAS CHCTEMay,
«cucTeMa yIpaBJICHU,

BIIQJICHUE METOJlaMHU TMOMCKa HHpopMauuu B cetd HWHTepHET, yMEHHE KPUTHUUYECKH
OLICHUBATh WH(OPMALIKIO, TOYUYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOJNbIIME [aHHbIC, MPUBOAUTH MPUMEPHI HCTOYHHKOB HX
MOJTyYCHUsSI W HANpPaBICHUS HCIIOJIb30BAHUS, YMEHHE KIACCU(HUIIMPOBATH OCHOBHBIC 3a/Ja4ul
aHaJM3a JaHHBIX (TPOTHO3MPOBAaHME, KiaccH(HKAIMs, KIACTCpU3AlNs, aHATU3 OTKIOHCHHIA),
MMOHUMATh TIOCJIEIOBATEeILHOCTh PEIICHHS 3ajad aHan3a JaHHBIX: COOp NMEPBUYHBIX JTaHHBIX,
OYMCTKAa M OIICHKa KadecTBa JaHHBIX, BBIOOp W/WIM IOCTPOEHUE MOJIENIH, IpeoOpa3oBaHUe
JTaHHBIX, BU3YAJIN3ALUS JAHHBIX, UHTEPIPETALIUS PE3YJIbTATOB;

MOHUMAHHWE OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA M (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX U  MOOWIBHBIX KOMIIBIOTEPOB, TEHACHUUN Pa3BUTHS  KOMITBIOTEPHBIX
TEXHOJIOTHIA;

BIIQJICHUE HAaBBIKAMU pPabOTHl C OMNEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMHU BHUIaMHU
MIPOrpaMMHOTO 00ecTIeueHuUs JIJIsl pelIeHus Y9eOHBIX 3a71a4 110 BEHIOPAaHHOMW CIeIMaTn3alllH;

HaJIM4ue MPEICTABICHUN O KOMIIBIOTEPHBIX CETAX M UX POJM B COBPEMEHHOM MUpE, O
0a30BBIX TMPHUHIIMIIAX OPraHU3alUU W (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 o0mux
MPUHIUTIAX pa3paOOTKU U (QYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH;

MOHUMaHuEe yrpo3 MH(POpPMAIMOHHON 0€30MacHOCTH, UCIIOIB30BAHUE METOJIOB U CPEICTB
MPOTUBOACUCTBUS OTHM yrpo3aM, COONIOJCHHEe Mep O€30MacHOCTH, MPeIOTBPAIIAOIINX
HE3aKOHHOE PAaCHpOCTpPaHEHHE MEPCOHANBHBIX JaHHBIX, COOMIOJeHHE TPEeOOBAHUN TEXHHUKHU
0€30MacHOCTH U TUTHUEHBI TIPU pad0Te C KOMITHIOTEPAMHU U APYTHMH KOMIIOHEHTaMH 1TU()POBOTO
OKPY>KCHHUsI, TIOHMMaHHE TPABOBBIX OCHOB WCIIOJIb30BAaHUS KOMIBIOTEPHBIX Iporpamm, Oa3
JTaHHBIX 1 paboThI B ceTH MHTEpHET;

MOHMMAaHUE OCHOBHBIX TMPUHIIMIIOB AWCKPETU3AlUHd PA3TUYHBIX BHUAOB HH(OpManuu,
YMEHUE OMpeAeNaTh HHOOPMAIMOHHBIM 00BEM TEKCTOBBIX, Tpa)UUECKUX M 3BYKOBBIX JAHHBIX
MIPY 33JIaHHBIX TTapaMeTpax IUCKPETU3alUH, YMEHNE OMPEACIISITh CPEIHIOI CKOPOCTh Mepeaadn
JAaHHBIX, OIEHUBATh U3MEHEHUE BPEMEHHU Tepeiaull Py U3MEHEHUH WH(OPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTUK KaHAJIa CBS3H;

YMEHHE HCIMOJIb30BaTh MMPU PEIICHUU 337a4 CBOMCTBA MO3MIIMOHHOW 3alKCH YHCEll,
aJropuTMa IOCTPOEHHUS 3alMCH YHUCIa B MO3UWIMOHHOM CHCTEME CUMCIEHUS C 3aJaHHbIM
OCHOBAaHHMEM M NIOCTPOCHUS YUCIIA IO CTPOKE, COAEPKAIEN 3alIUCh ATOTO YHCIIA B MO3ULUOHHOU
CUCTEME CUHCIICHUS C 33JJaHHBIM OCHOBAaHUEM, YMEHHE BBHITIOTHATH apU(METHICCKHE ONepallun
B MO3HUIIMOHHBIX CUCTEMaX CUHCIICHUSI;



YMEHHUE BBIIOJIHATh NPeoOpa3oBaHUs JIOTHUECKUX BBIPAKEHUH, HCMONb3Yys 3aKOHBI
anreOppl  JIOTUKH, YMEHHE CTPOMTH JIOTUYECKOE BBIPAXEHHE B JAU3BIOHKTUBHOW U
KOHBIOHKTHBHOM HOpPMalbHBIX (popMax Mo 3aJaHHO TaOMUIle HCTHMHHOCTH, HCCIEIO0BATh
00/1aCTh MCTMHHOCTH BBICKA3bIBaHMsI, COJEPIKAILIEro IEpPEMEHHbIC, pellaTh HECIOXKHbIE
JIOTMYECKUE YPAaBHEHUsI U CUCTEMbl ypaBHEHHUI;

NoHMMaHue Oa30BBIX AITOPUTMOB 00paOOTKM 4YMCIOBOM M TEKCTOBOH WH(pOpMaLuu
(3amMch yHMCen B TO3UIMOHHOW CHUCTEME CYHCICHHS, HaXOXJIEHHE BCEX IMPOCTBIX YHCET B
3aJJaHHOM JlMana3oHe, 00paboTKa MHOTOpa3psIHbIX LENIbIX YHCEJI, aHAJIU3 CUMBOJIBHBIX CTPOK U
JpYyrux), alroOpuTMOB IMOUCKA U COPTUPOBKH, YMEHHE ONPEAEIATh CIOKHOCTh M3y4aeMbIX B
Kypce 0a30BBIX aJTOPUTMOB (CyMMHPOBaHHE 3JEMEHTOB MacCHBa, COPTHUPOBKAa MAacCHUBa,
nepeOOpHbIE AITOPUTMBI, IBOMYHBINA TOMCK) M MPUBOAUTH MPUMEPHl HECKOJIBKUX AITOPUTMOB
pa3HOM CIIOKHOCTH JUIsl PELIeHUs] OJJHON 3a1auH;

BJIaJICHHE YHUBEPCAIbHBIM S3bIKOM IPOrpaMMUpPOBaHUs BbIcOKOro yposHs (Python, Java,
C++, C#), npencraBneHussMA O 0a30BBIX THIAX JAaHHBIX M CTPYKTypax IaHHBIX, YMEHHE
UCTIOJIB30BaTh OCHOBHBIC YNPABJSIOIIME KOHCTPYKIIMH, YMEHHE OCYIIECTBIATH AaHAaJIH3
IPEUIOKEHHON IPOrpaMMbl: OIpPENeNATh pe3yibTaThl paboThl HPOTrpaMMbl MPU 3aJaHHBIX
UCXOJHBIX [JaHHBIX, ONpPENeNiTh, INPH KaKUX HCXOAHBIX JaHHBIX BO3MOYKHO IIOJy4EHHUE
yKa3aHHBIX PE3YJIbTAaTOB, BBIBIATH JAHHBIE, KOTOPHIE MOTYT TPUBECTH K OIMOKE B padoTe
POTPaMMBI, (POPMYITHUPOBATH MPEUIOKEHUS 110 YIYUIICHUIO TPOrPAaMMHOTO KOJIa;

YMEHHUE CO03/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBbIE JOKYMEHTHl U JE€MOHCTpAllMOHHbIE
MaTepHajibl C HCHOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPaMMHBIX CPEICTB U
00JIauHBIX CEPBHCOB;

YMEHHUE UCTIOIB30BATh ANEKTPOHHBIC TAOJIHIIBI ISl aHAIN3a, TPECTABICHUS B 00paOOTKH
JAHHBIX (BKJIOYas BBIYMCICHHE CYMMBbI, CpPEIHEr0o apu(pMETHYecKOro, HauOOJBIIEro M
HaMMEHBIIETO 3HAUCHHH, pellieHHe YpaBHEHH, BBIOOP ONTUMAIBHOTO PEIIEHUs, TOJ00p JTUHUU
TPEH/Ia, pelIeHNe 3a1a4 IPOTHO3UPOBAHUS).

B nponecce usydenus kypca HHPOpMATHKU yriayOnéHHoro ypoBHs 6 11 Knacce
o0yyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE Pe3yJIbTaThl:

YMEHHUE CTPOUTh HEPAaBHOMEpPHBIE KObl, JOMYCKAIOIIME OJHO3HAYHOE JEKOIUPOBaHME
cooOmieHu# (rpeduKcHbIe KOMABI), HCIOIB30BATh MPOCTEUIINE KOJBI, KOTOPHIE IO3BOJISIFOT
0oOHapy>KUBaTh W MCIIPABIIATH OMIMOKHU TPH Tepeaade TaHHBIX, CTPOUTH KO, 00eCTIeYMBArOIIN
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIIEHHs MPH H3BECTHOM 4YacTOTE CHMBOJIOB,
HOSCHATH IPUHLHUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CXKATHUSI JAHHBIX;

YMEHHUE pellaTh alTOpPUTMHYECKUE 3a/adyd, CBS3aHHBIE C aHATIUW30M rpadoB (3amadu
MIOCTPOCHHS ONTHUMAIILHOTO TYTH MEXAy BepIIMHAMH rpada, OmnpeAeieHus KOJINYeCTBa
pa3IMYHBIX IMyTeHd MEXJy BEepIIMHAMH OPHUEHTHPOBAHHOTO AaLMKIMYECKoro rpada), ymeHue
UCMOJIBb30BaTh JIEPEBbs IMPH aHAJIW3Ee U IOCTPOEHUM KOJOB W JJs  IPEACTaBICHUS
apu(METHUECKUX BBIPAKCHUH, TPU PEIICHUU 3334 TIOMCKAa M COPTUPOBKH, YMEHHUE CTPOUTH
JIEpEeBO WIPHl TI0 3aJlaHHOMY AQlTOPUTMY, pa3padaThiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPATETHIO UTPBHI;

yMeHue pa3pabaThiBaTh U pEaIM30BBIBATH B BUE NMPOrpaMM 0a30BbIE AJITOPUTMBI, YMEHUE
UCIIOJIb30BaTh B MIPOrpaMMax JaHHbIE PA3JIMYHBIX THIOB ¢ Y4ETOM OIpaHUYEHUI HA JUana3oH
UX BO3MOXHBIX 3HA4YE€HUH, NMPUMEHATh IPU PEUIEHUU 3aJad CTPYKTYpbl JaHHBIX (CIIHCKH,
CIIOBapH, CTEKH, O4YEpelH, JEpeBbsi), HCIOJIB30BaTh 0a30BbIE ONEpAallUd CO CTPYKTypaMHu
JAHHBIX, IPUMEHATh CTaHJIAPTHBIE U COOCTBEHHBIE MOANPOrpaMMBI Ul 00paOOTKU YHCIOBBIX
JAHHBIX M CHUMBOJBHBIX CTPOK, HCIOJb30BAaTh MpHU pa3paboTKe mporpaMMm OuOIMOTEKH



MOJAMPOrpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX CPEJICTB CPEIbl
pa3paboTKH, YMEHHE MCIOJb30BaTh CPEJCTBA OTJIAJAKK MPOrpamMM B Cpejie MPOrpaMMUPOBAHUS,
yMEHUE JOKYMEHTUPOBATH MPOTPAMMBIL;

YMEHHE CO3/]aBaTh BEO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMU CBEACHHUSIMH O 0a3ax JaHHBIX, UX CTPYKType, CPEACTBAX CO3/IaHUs
1 pabOThl C HUMU, YMEHHE UCIO0JIb30BaTh TaOJIUUYHbIE (PEISIMOHHBIC) 0a3bl JaHHBIX (COCTABIIAThH
3ampockl B 0azax JaHHBIX, BBITOJIHATH COPTUPOBKY U IMOUCK 3amKcell B 0a3¢ JaHHBIX, HAMIOIHSATh
pa3paboTaHHyIO 6a3y JaHHBIX) U CIPABOYHBIEC CHCTEMBI;

YMEHHE UCIIOJIb30BaTh KOMITBIOTEPHO-MaTeMaTHUYEeCKHEe MOJETH JJIsi aHAIU3a OOBbEKTOB U
MpoIEeccoB:  (HOPMYIHpPOBATH 1€1h MOJCITUPOBAHUS, BBINOIHATH AaHAIU3 PE3YIbTATOB,
MOJIYYCHHBIX B XOJ€ MOJCIUPOBAHUA, OLIEHUBATh COOTBETCTBUE MOJIECIU MOJIEITUPYEMOMY
00BEKTY UITH MPOIIECCy, MPEACTABIATh PE3yAbTaThl MOJICTUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpPraHU30BBIBATH JUYHOE HH(DOPMAILMOHHOE MPOCTPAHCTBO C HCIOJB30BAHHUEM
Pa3JIMYHBIX CPEJCTB IMU(PPOBBIX TEXHOJOTHH, TOHUMAHHUE BO3MOKHOCTEH ITU(POBBIX CEPBHUCOB
rOCYJapCTBEHHBIX YCIYT, IU(GPOBBIX 00pa30BATEIBHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH U OTpaHHYEHUS] TPUMEHEHUS
TEXHOJIOTHII MCKYCCTBEHHOI'O MHTEIUIEKTa B PA3IMYHBIX OONACTIX, HAMYHUE MPEICTaBICHUN O
Kpyre pemaeMblX 3a7ad MaIIuHHOrO oOOydeHus (paclo3HaBaHWs, KiIacCU(DUKAIMA U
MPOTHO3UPOBAHUS) HAJTMYUE MPECTABICHUN 00 HCTIOIB30BaHUHN MH(GOPMAIIMOHHBIX TEXHOJIOTUH
B Pa3IMYHBIX MPOGECCHOHATBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoububie IIpakTuyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zgea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
L1 WNndopmanus n napopmarioHHse 10 0 3
IIPOLIECCHI
1.2 MoaenupoBaHue 8 1 2
Hroro no pazgeny 18
Pa3zngen 2. AnropuT™MbI 1 IPOrpaMMHUPOBaHUE
2.1 DEMEHTBI TEOPUH AJITOPUTMOB 6 0 1
22 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 1 10
)3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 | 5
IPOrPaMMHUPOBAHHUS
Hroro no paszneny 50
Pa3nen 3. UndopmanmoHHbie TEXHOJIOTUHN
31 KoMmnproTepHO-MaTEMaTHUECKOE g 0 ’
MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 1 4
3.3 Be0-caiitbr 14 1 4
34 Kommprorepnas rpaduka 0 5
3.5 3D-monenupoBanue 0 3
Uroro no pazgeny 48
PeszepBHoe Bpems 20 1 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

39




IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypesI
1 KonuuectBo undopmarmu 1 02.09
2 CxopocTb nepeiauu JaHHBIX 1 02.09
[TomexoycToiunBbIE KOJIbI 1 07.09
4 HpaKTI/ILIGCKaii pabora 1o Teme ! | 07.09
"[TomexoycToitunBbie KOIbI"
5 AJITOPUTMBI CKaTUS TaHHBIX 1 09.09
6 Anroput™ Xaddpmana 1 09.09
[IpakTuyeckas pabora no Teme "CixaTtue 14.09
7 JIAHHBIX C TMIOMOIIBIO aNTOPUTMA 1 1
Xappmana"
8 Aunroputm LZW 1 14.09
ANTOPUTMBI CKaTHUS JAHHBIX C IOTEPSIMHU.
9 [TpakTuyeckas pabora no teme "Cxatue | | 16.09
TaHHBIX ¢ toTepsmu (anroputmsl JPEG,
MP3)"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3auMozelictBue. CHCTeMHBIN 3(1)(1)i:KT. | 16.09
VYmpasienue Kak HH)OpPMaMOHHBIN
nporuecc. OOpaTHas CBS3b
11 Mogenu 1 MOAEIUpPOBaHNE 1 21.09
12 I'pader 1 21.09
13 Pemenue 3anau ¢ nomorsto rpados 1 23.09




14 JlepeBbs 23.09

15 OCHOBBI TEOpUU UTP 28.09
[IpakTuyeckas padora no Teme "[lonck

16 BBIUTPBIIIHONW CTPATErHH B UTPE C MOJTHOM 28.09
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIJIEKTA 30.09

18 [TpakTnueckas padota mo Teme "Cpeacrra 30.09
HCKYCCTBEHHOT'O MHTEJIJIEKTa" '

19 KonTtponsHast padora Nel mo teme 05.10
"TeopeTnueckre OCHOBBI HH(BOPMATHUKH" '

20 Oranbl KOMIIbIOTEPHO-MAaTEMaTHYECKOT O 05.10
MOJIETTUPOBAHUS
Juckperusaiys mpu MaTeMaTu4ecKoM

21 MOJICTTUPOBAHUM HEMPEPHIBHBIX MPOLIECCOB. 07.10
MoaenupoBaHU€e ABUKECHUS

” [TpakTryeckas pabora o Teme 07.10
"MopenupoBaHue ABUKEHUA" '
MonenupoBanue OHOJIOTHYECKUX CUCTEM.

23 [IpakTuyeckas pabora o Teme 12.10
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MaremaTnueckne MOJIEIN B 3KOHOMUKE.

24 BrruucnurenbHbIe SKCIIEPUMEHTHI C 12.10
MOJIETISIMU
BepositHocTHBIE MOzienH. [IpakTuyeckas

)5 pabora o Teme "MMuTanmoHHoe 14.10
MOJIEJIMPOBAHHUE C TOMOLIBIO0 METOA
MomnTe-Kapno"

26 KomMnproTepHOE MOIETMPOBAHUE CUCTEM 14.10
yIpaBIeHUS

27 O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA 19.10




28 Tabnmuunble (pensuoHHbIC) 0a3bl JAHHBIX 19.10
[Touck, copTupoBKa U PUIbTPALMS TaHHBIX.

79 3arpocsl Ha BEIOOPKY TaHHBIX. 3aMpOCHI € 21.10
napameTpamu. BeruucisieMble 1osis B
3arnpocax

30 IIpakTrueckas padota mo Teme "Padora ¢ 71,10
roToBOM 0a30i NJaHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

31 cBs3el Mexay Tabnuiamu. Buemnuit 09.11
kitou. LlenmoctHOCTh 0a3bl TaHHBIX
[IpakTuyeckas pabora o Teme

32 "Pa3paboTka MHOrOTaOIMYHOM 0a3bl 09.11
Ha”HHBIX"

13 3anpockl K MHOTOTA0JIMYHBIM Oa3amM 1111
JTAHHBIX

34 [TpakTuyeckas pabora o reme "3arnpocs K 1111
MHOTOTa0IMYHOM 0aze JTaHHBIX"

35 31k ynipaBnenus naHasiMa SQL 16.11
[TpakTudeckas paboTa mo Teme

36 "VrpaBieHue JaHHBIMH C TIOMOIIBIO SI3bIKA 16.11
SQL"

37 Hepensunonnsie 6a3bl JaHHBIX. 18.11
DKCIEPTHBIE CUCTEMBI

18 KonTponbhas padota Ne2 o teme 1811
"MopaenupoBanue. ba3bl 1aHHBIX"

39 HuTepHeT-npunoxenus 23.11
IToHsATHE O CEpPBEPHOM U KIMEHTCKOU

40 4yacTsAX canTa. TeXHOJIOTUs «KIUEHT — 23.11
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU

41 OcnoBbI 1361ka HTML 25.11




[IpakTuueckas padora no teme "Co3nanue

42 . 25.11
TEKCTOBOM BeO-CTpaHUIIBI"

43 OcHogsl s3p1ka HTML 30.11

44 OcHogsl s1361ka HTML 30.11
[IpakTuueckas padora no teme "Co3nanue

45 Be6—CTpaHHu1:1, BKJIFOYAIOIIEH 0212
MYJIbTUMEIUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BUI€0)"

46 OcHoBbI KackaaHbIxX TabmuI ctuieit (CSS) 02.12
[TpakTuueckas paboTa 1o Teme

47 "OdopmieHne CTpaHHIIbl C TOMOIIBIO 07.12
KacKaJIHbIX Ta0muL cruiieii”

48 Cuenapuu Ha si3bIke JavaScript 07.12

49 Cuenapuu Ha si3bike JavaScript 09.12

50 ®opMbI Ha BEO-CTPaHULIE 09.12

51 [TpakTnyeckas padora no Teme "O6paboTKa 14.12
JTaHHBIX GopM"

57 Pasmemenue Be6—caI7ITovB. VYenyra ) 1412
XOCTHHTA. 3arpy3ka ¢aiiioB Ha calT

53 KOvHTp:)J'II)HaSI pabota Ne3 o Teme "Beb- 16.12
CalThI
dopmanuzaius NOHITHS AITOPUTMA.

54 MamuHa TelOpHHTra KaK yHUBEpCaabHas 16.12
Mozenb Beruuciaenuil. Tezuc Uepua—
TrropuHra
[IpakTuyeckas pabora Mo Teme

55 "CocraBiieHHE TPOCTON ITPOrPaMMBI JUIs 21.12
MamuHbl TeropuHra”

56 Mammna Ilocra 21.12

57 Hopmanshsie anropudmsr Mapkosa 23.12




58

AJNTOPUTMUYECKH HEPA3PEUIUMBIC 3aJauH.
3amaua octanoBa. HEBO3MOXKHOCTE
ABTOMAaTHYECKON OTJIAJKH MPOTPaMM

23.12

59

60

61

C1105KHOCTh BBIYMCIIEHUHN

[Torck MPOCTHIX YUCEIT B 33JaHHOM
JMara3oHe ¢ MOMOIIbIO alrOpUTMa
«pernreto IparocheHar

[IpakTrueckas padota mo teme "llounck
MPOCTHIX YKCEN B 33/IaHHOM Jlnana3zoHe"

28.12

28.12

30.12

62

63

64

65

MHoropa3psgHble eJble YUCIIa, 3a/1a91
JUTMHHOW apu(METHKH

[TpakTrueckas paboTta 1mo Teme
"Peanu3anys BEIYUCIEHUN C
MHOTOpa3psIHbIMU YUCIaMu"

CrnoBapu (accoluaTUBHbIE MAaCCHBBI,
0TOOpaxeHwus ). XAII-TaOIUIIbL.
[TocTpoenue andaBUTHO-4aCTOTHOTO
cJIoBaps AJIs 33/1aHHOTO TEKCTa
[IpakTuyeckas pabora o Teme

"IToctpoenue andaBUTHO-4YaCTOTHOTO
cioBaps 1S 3aJJaHHOTO TeKcTa"

30.12

11.01

11.01

13.01

66

AHanun3 TeKcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeabHOCTEH MO
mrabiaony. PerynspHbie BhIpaKeHHUs.
YacToTHBIN aHaAIN3

13.01

67

68

69

[TpakTrueckas pabota no teme "AHanus
TEKCTa Ha €CTECTBEHHOM S3bIKe"

Creku. Ananu3 MMPpaBUJIBHOCTU CKOOOYHOTO
BBIPpAXKCHUA

Boruncnenue apupmernyeckoro

18.01

18.01

20.01




BBIPAXCHHSI, 3aICAHHOTO B TTOCT(HUKCHOMN
dbopme

70

[IpakTuyeckas pabora o Teme
"Beruucnenue apupmMeTuaeckoro
BBIPQ)KEHUS, 3aIIMCAHHOTO B MOCT()UKCHOM

dbopme"

20.01

71

72

Ouepenu. Mcnonb3oBanue ouepenu s
BPEMEHHOI'0 XpaHEHUs JaHHBIX

[TpakTrueckas paboTta 1mo Teme
"Ucnonb3oBanue ouepenn”

25.01

25.01

73

HepeBbs. Peannzanus aepesa ¢ moMOIbIO
CCBIJIOYHBIX CTPYKTYp. J[BOon4HbBIC
(bunapueie) nepesbs. [locTpoenue nepena
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPKCHUS

27.01

74

[IpakTuyeckas pabora o Teme
"Ucnonp3oBaHne 1epeBLEB IS
BBIYUCIICHUS apU(PMETHUECKUX
BBIpAXECHUI"

27.01

75

PexypcuBHBIC arOpuTMBI 00X0/1a JepeBa.
Hcnonb30BaHme CTEKA M OYEPEIH TSI
ob0xoma nepena

01.02

76

7

78

PexypcuBHbIe anroput™Mel 00X0/a JepeBna.
Mcrionp30BaHue cTEKa M OUEPeIH IS
o0xoJa 1epena

Anroputmsl Ha rpadax. [Toctpoenue
MHUHHMaJIbHOTI'O OCTOBHOTO JiepeBa
B3BELLICHHOTO CBS3HOTO
HEOpUEHTHPOBAaHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HMIUPUHY

01.02

03.02

03.02




79

KonunuecTBo paznuuHbIX MyTeH MEXIy
BEpUIMHAMU OPUEHTHPOBAHHOI'O
alUKIn4eckoro rpada

08.02

80

81

82

Anroput™m JlefKCTpHI.

[TpakTrueckas paboTa 1o Teme
"Bpruncienue JUIMHBI KpaTyauilero nyTu
MEXy BeplInHaMu rpada (aroput™
Hetikctpsrn)"

Anroput™m ®noiia—Yopiiaiia

08.02

10.02

10.02

83

3amauu, penaeMbie ¢ TOMOIIBIO
JAUHaAMHUYCCKOIr'o MporpaMMHUpOBaHUs:
BBIYUCIICHHE PEKYPCUBHBIX ()YHKIIUN

15.02

84

85

86

[TpakTryeckas pabora o Teme
"BbruncieHne peKypCcuBHbIX (PYHKLINN C
[OMOUIbIO JUHAMUYECKOTO
nporpaMMupoBasus”

3aiauu, penaeMble ¢ TOMOIIBIO
JAHAMUYECKOr0 ITPOrPaMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

[Tpaktnyeckas pabdora no teme "[loncuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JUHAMUYECKOT0 MPOrpaMMHUpOBaHUs"

15.02

17.02

17.02

87

3amauu, peraeMbie ¢ TOMOIIBIO
JTUHAMHYECKOTO TPOrPaMMUPOBAHUS:
3a1a4d ONTUMHA3AIAN

20.02

88

&9

KonTponbnas pabota Ne4 o reme
"AJTOPUTMBI U CTPYKTYPHI TaHHBIX"

[Tonsatue o mapagurmax
nporpamMmmupoBanus. O030p S3IKOB
MIPOTrpaMMHUPOBAHUS

20.02

24.02




[TonsiTHE 00 0OBEKTHO-OPUCHTHPOBAHHOM

90 24.02
IPOrpaMMHUPOBAHUN

01 OO0mbexThI U Ki1acchl. CBOMCTBA M METOIBI 01.03
00BEKTOB

92 OOBbEeKTHO-OpUEHTUPOBAHHBIN aHAIIN3 01.03
[IpakTuyeckas pabora o Teme

93 "Hcnionp30BaHNE TOTOBBIX KJIACCOB B 03.03
nporpamme”

94 Pa3paboTtka nporpamm Ha OCHOBE 03.03
00BEKTHO-OPUEHTHPOBAHHOTO IOX0a
[TpakTuueckas padora "Pa3paboTka

95 IIPOCTOM MPOTrPaMMBbI C UCIIOIb30BAHUEM 10.03
KJ1accoB"
Wukancymsimus. [paktudeckas padoTa mo

96 teme "Pa3paboTka kiacca, HCTIONb3YIOIIEro 10.03
MHKAICYJIAIUI0"

97 Hacnenosanue. [lonmumopduszm 15.03

08 }:[paKTH‘IeCKaSI pabota o Teme ) 15.03

Pa3paboTka uepapxuu Ki1accoB

Cpenpl ObICTpO# pa3pabOTKH MPOTPaMM.

99 [TpoextupoBanue nuntepdeiica 17.03
MOJIb30BaTENS

100 [TpoexTupoBanue nuntepdeiica 17.03
MOJIb30BATENS

101 Hcnons3oBanue roToBbIX praBJI}IeMIiIX .03
3JIEMEHTOB JUIsl TIOCTPOEHUs UHTepdeiica
[IpakTuyeckas pabora Mo Teme

102 "Pa3zpaboTka mporpamMMsl ¢ rpaguuecKum 22.03
uHTepdeiicom”

103 W3yuenue BTOpOro s3bika 24.03




IIPOrpaMMHUPOBaHUS

104

105

H3ydeHue BTOPOro si3bIKa
IpOorpaMMHUpPOBaHUS
Kontponbnas pabota Ne5 o teme

"OCHOBBI 00BEKTHO-OPHUEHTHUPOBAHHOTO
MporpaMMupoBaHus"

24.03

05.04

106

Kanpuposanue. lcnpasienue
nepcnekTuBsl. ['ucrorpamma. Koppekius
YPOBHEH, KOPPEKLIUs 1BETA.
ObecuBeurBaHUE LIBETHBIX U300pakeHUI

05.04

107

BBoj n300pakeHHid ¢ UCTIOIB30BAHUEM
Pa3IUYHBIX U(POBBIX YCTPOUCTB.
[TpakTuueckas pabota no Teme "Ob6paboTka
nrudpoBbIx Gororpaduit”

07.04

108

Peryms. Pabota ¢ o6mactsimu. OUIBTPHL.
[Ipaktrueckas padbota o teme "Peryib
1 poBbIX poTorpaduii”

07.04

109

110

MHorocnoitHsle n300paxenus. TekcToBble
ciou. Macka cnos. Kananel. Coxpanenue
BBIZEIIEHHON 001acTH

[TpakTryeckas pabora o Teme
"MHorocnoiHble n300paxxeHus"

12.04

12.04

111

[ToaroroBka wimrocTpanuii 1yist BeO-caiToB.
[IpakTuyeckas pabora o Teme
" AHMMHpPOBaHHBIE H300paxeHus"

14.04

112

113

114

Bekropnas rpaduka. Bekropuzamms
PacTpOBBIX U300paKEHU

[IpakTuyeckas padbora o Teme "BekTopHas
rpaduxa"

[IpuHIMITBI TOCTPOEHUS U PETAKTUPOBAHUS

14.04

19.04

19.04




TPEXMEPHBIX MOJEIEH
115 HpaKTI/I‘ICCKle pabora 1o TeMeU""CO3ILaHI/IC | | 21.04
IPOCTHIX TPEXMEPHBIX MOJENEH
116 Cerounblie MoJieni. Matepualibl 1 21.04
117 HpaKTI/I"'IeCKaSI pabota o Teme "CeTouHbIe 1 | 26.04
MOJIeTTN
118 ﬁz\f:;zpoml{m UCTOYHUKOB OCBEIIECHUS. | 26.04
119 iif;;q;;:fﬂ pabota 1o Teme | | 28,04
120 AnnutuBHble TeXHOJIOTUU (3D-nipuHTEpHI) 1 28.04
121 [TonsTue o BI:IpTyaJ'II:HofI peaIbHOCTH U | 05.05
JIONOJIHEHHOM peaibHOCTH
122 Wrorosas koHTposibHasA paboTa 1 1 05.05
123 PesepBHOE Bpems 1 12.05
124 PesepBHOe Bpemst 1 12.05
125 PesepBHOE Bpems 1 17.05
126 PesepBHOe Bpemst 1 17.05
127 PesepsHOE Bpems 1 19.05
128 PesepsHOE Bpems 1 19.05
129 PesepBHOe Bpemst 1 24.05
130 PesepsHOe Bpems 1 24.05
131 PesepBHOe Bpems 1 26.05
132 PesepsHOE Bpems 1 26.05
133 PesepBHOE Bpems 1
134 PeszepBHOE Bpems 1
135 Pe3epBHOE Bpems 1
136 PeszepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

40



ITPOBEPAEMBIE HA EI'D IO HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBFPA30OBATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Kona
NMPoBePSIEMOro
TpeOGoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TorrMaHre OCHOBHBIX TPHUHIIAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX M MOOHJIBHBIX KOMITBIOTEPOB; TEHICHIIHIMA
pa3BUTHsI KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HABBIKAMH Pa0OThI C
OTICPAIMOHHBIMU CHCTEMaMU ¥ OCHOBHBIMH BHUJAMH IPOTPAMMHOIO
obecrieueHHUsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cHenualIn3anuu

1.2

1.3

1.4

1.5

1.6

1.7

Hanmuuune Hpe,Z[CTaBJ'IeHI/Iﬁ o 0a30BBIX INpUHOUIIaAX OpraHu3alvid H

Q)YHKHHOHI/IpOBaHHﬂ KOMIIBIOTCPHBIX ceTeu

[ToHnMaHue OCHOBHBIX IPHUHIMIIOB JUCKPETH3ALUH PA3INYHBIX BUJIOB
uHpopMalun

[Tonnmanue ©6a30BBIX alrOPUTMOB 0OpabOTKM YHCIOBOM M TEKCTOBOM
uHpopManuy (3amMCh YHCEN B TO3WIMOHHOW CHCTEME CUHMCICHHS,
JETMMOCTh TIEJIBIX YHCEeN; HaXO0XKICHHE BCEX MPOCTHIX YHCET B 33JJaHHOM
nuana3oHe; 00pa0oTKa MHOTOPa3psAAHBIX ILENBbIX YHCEN; aHaJu3

CHUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOUCKA U COPTHPOBKU
3HaHue (YHKIIMOHATIbHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPENICTB
cpensl pa3paboTKu

BnageHue OCHOBHBIMH CBEICHUSAMHU O 0a3ax HaHHBIX, UX CTPYKTYpeE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOTI'O
HHTCIUICKTAa B Pa3JInYHbIX 06J'IaCT5{X; HaJIM4YHue Hpe)ICTaBHeHI/II)’I 00
HCIIOJIb30BaHNU I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHI B Ppa3siInIHbIX

npodecCHOHATBHBIX chepax

1.8

Bnanenue TteopeTmyeckuM ammapatroM, MO3BOJISIOIIUM OCYIIECTBISAThH
IIPEJICTaBICHUE 3aJaHHOIO HATYpaJbHOTO YMCJIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH,
UCIIOJIb3YSl 3aKOHBI anreOpbl JIOTHKH; ONPEAeNaTh KpaT4alliuil myTh BO
B3BEIIEHHOM rpade M KOJMYECTBO MyTel MEXIy BepIIMHAMU

OPUEHTHPOBAHHOTO AlIMKINYECKOro rpaga




Ymemo

2.1
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YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJECIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJYUYEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISITHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHMI1); MOHMMATh MOCJIEI0BATEIIbHOCTh PEIleHUs 3a7auy aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJENH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yaJIM3allud JaHHBIX, HHTCPHIPCTA WA PE3YJIILTATOB

23

24

YMenue onpenensiTh HHHOPMAIMOHHBIA 00BEM TEKCTOBBIX, IpadHueCKUX
Y 3BYKOBBIX JIJAHHBIX IIPU 3aIaHHBIX MapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPENENATh CPEAHIOK CKOPOCTh II€peladyd  JaHHBIX, OLEHHUBATh
M3MEHEHHE BpPEMEHHM TMepelayd NpU HM3MEHEHHH WH()OPMAIMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KO, OOECINEeYUBAIOIIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHWCEJI, aITOPUTMbI MOCTPOEHUS 3aIllUCH YHWCJa B MO3UIHMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpKalllel 3aluch 3TOT0 4YHUCia B MO3MLHMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornepanru B MO3UIIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (QopMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIenoBaTb 00JacTh MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHEBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajaropuTMUYECKUE 3aJauyd, CBSI3aHHBIE C AaHAIU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIIMICCKOTO rpa(ba)

2.8

YMeHHue HCIIONb30BaTh AEPEBbs IIPU aHAINU3E U IOCTPOCHUU KOMOB M VIS
NpEeJCTaBICHUA apu(METHUECKUX BBIPAKEHUH, NpU peIICHUH 3a/ad
IIOMCKA U COPTUPOBKH; YMEHHE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HCIOJIb30BAHUCM TaGHI/ILI
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCpPa PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOIrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOUYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU I pCIICHUSA OI[HOﬁ 3aga4u

2.11

Brnanenue yHUBEpCadbHBIM  A3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax HAAHHBIX; YMEHHUE HCIOJIb30BaTh OCHOBHBIC
VOPaBJSIIONIME  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBJISATh  aHAIIU3
MPEIUIOKEHHOW  MPOrPaMMBI:  ONPENESITh  PE3YJbTaThl  PaOOTHI
MporpamMMbl MPH 3aJaHHBIX WCXOJHBIX JAHHBIX; OMPEACIATh, MPH KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISIBJIATH JIaHHBIC, KOTOPBIE MOTYT MPUBECTH K OLIMOKE B padoTe
nporpamMmbl;  (QOpMyNIHpOBaTH  MPEMIOKEHUS MO  YIYUIICHUIO

MporpaMMHOTO KOoa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI H3YYEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEl, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHUCIa B BUAE HaAOOpa MPOCTHIX
COMHOXMUTENEH; HaX0XJIeHHE MaKCUMalbHOH (MUHUMaJIbHOM) LUpHI
HaTypaJIbHOTO YHCJa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He npeBblmaonmM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATENBHOCTH (CYMMBI,
MIPOM3BENICHUSI  CpPEAHEero  apu(@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOMINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE PAa3IMYHBIX THUIOB C Y4YETOM
OTpaHMYEHUN Ha JMaNa3oH HMX BO3MOXHBIX 3HAUEHUH, NPUMEHSATH IpU
pELIEHNN 3aJa4 CTPYKTYpPHI JAHHBIX (CIUCKH, CIOBapH, CTEKH, OYEPEIH,
JIEpEeBbsI); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbIE MOANPOTrPaMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh IpU
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHUE HCIIOIH30BaTh

CpEJCTBA OTJIAJKH MPOTrpaMM B CpPEZIe IPOrpaMMUPOBaHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_HJI JJIsL aHaJln3a,

npeicTaBieHus M 00pabOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/1ady MPOTHO3UPOBAHUS);
YMEHHUE HCHOJb30BaTh TAOIUYHBIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCEMBI

2.14

YMeHue OpraHu3oBBIBaTh JHYHOC WH(MOPMAIMOHHOE IMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110
NH®OPMATHUKE

Koxa
1

1.1

IIpoBepsieMblii 31eMeHT COAepPKAHUSA

[Mudposas rpaMOTHOCTH

OcCHOBHbBIE TEHJICHIIUU PAa3BUTHUSI KOMIIBIOTEPHBIX TexHooruil. [lapamiensHble
BBIYMCIICHN. MHOronpouneccopHsie cucrteMsl. Pacipenenénubie

BBIYUCIIUTCIBHBIC CUCTCEMBI 1 06pa60TKa OOJIBIINX JaHHBIX

1.2

1.3

[IpuHIMIIBI TIOCTPOEHHMS W amnmapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie mpotokosibl. Cers HWurepuer. Appecaumst B cetu HHTepHer.
[Ipotokonsr creka TCP/IP. Cucrema nomenHbsix umeéH. Paznenenue IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HO,Z[CCTCIZ

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenIeHUS U

nMeHoBaHMs (aityioB B joiroBpeMeHHONW mamste. [laGmoHbl s ommcaHus

rpymi ¢aitnos

1.4

CKOpOCTI) nepeaadun JaHHBIX. 3aBUCHMOCTh BpEMCHHA nepeaayun oT

MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

1.5

[Iudposanmne nanHpix. CUMMETpUYHBIE U HeCUMMeTpuuHble MHUQpbL. [Hndpsr
npocroit 3amensl. [udp Lezaps. udp Buxkenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>KI/IBaTL H UCIIPABJIATH OI_I_II/I6I(I/I, BO3HUKAOMIUEC ITPpHU
nepeaavuc NaHHbIX. Paccrosaue XaMMuHra. KOI[I/IpOBaHI/Ie C IIOBTOPCHUEM OUTOB.

Koapt XammuHra
Teopernueckrne 0CHOBBI UH(POPMATUKHI

JIBonuyHoe  koaupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB.
VYcnosue ®ano. IloctpoeHne oAHO3HAYHO AEKOAUPYEMBIX KOIOB C IOMOIIBIO
Jepesa

Teopernueckne mOAXOABI K OIEHKE KoimudecTBa HHpopmanuu. EaunHuisi
U3MEpeHusi KonuuecTBa uWHGpopMmanuu. AnpaBUTHBI MOIXOA K OILEHKE
Koju4yecTBa WH(opManuu. 3aKoH aaauTUBHOCTH uWHpopmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna lllennona

2.3

Cucrembl cuucieHus. Pa3épHyras 3amuch 1ENBIX W JIPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA IO3UIIMOHHOM 3allMCH YHCIIA:
KOJINYCCTBO I_[I/I(I)p B 3aI1ucCu, HpI/I3HaK JOCIIMMOCTH YHCJIa HA OCHOBAHUEC CUCTEMBI
CUHUCJIEHUS. AJTOPUTM TIEPEBO/JIA IIEJIOT0 YKca U3 P-u4HON CUCTEMBI CUMCIICHUS

B JICCATHYHYIO. AJITOPUTM T€peBoJia KOHEUHOH P-nuHO# ApoOu B IEeCATUUYHYIO.
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2.5

AJropuT™M MepeBoJa LENOro 4Yuciaa U3 JECITHYHOW CHCTeMbl cuucieHus B P-
nunyro. IlepeBox KoHewHOH aecsTHuHOW JpoOu B P-munyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUUHAS CUCTEMbI CUUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmernueckue ornepanuy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHU. [[BONYHO-/IeCITHYHAs CUCTEMA
CUHCIIEHUS

Komuposanue texcroB. Komuporka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHIapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue n3obpaxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOAWPpOBaHUA LBETA. HBGTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsaTtue BbicKaszbiBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuud. Tabmunpel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHBl anreOphpl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKIMN OT KOJTMYECTBa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBbHBIC (I)OpMLI,

AJIITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTH

Jlornueckue »sIeMEHTBHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxeM Ha JOTMYECKUX SJIEMEHTax Mo
3aITaHHOMY JIOTHYE€CKOMY BBIPQXCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTh MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPadUKH).

[IpeacraBnenue uenbIXx YHCEN B NaMATH KommbioTepa. OrpaHUYE€HHOCTh
JUana3oHa 4YHcell MpH OTrpaHUYEHWU KoiudecTBa paspsnoB. [lepenonHeHue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBbIe JjorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukmnueckuit  casurd. IlludpoBanne ¢ moOMONIBIO MOOUTOBOW  Omepauu




2.12

2.13

2.14

«uckinouaromee I

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. I[IpoGiembl
XPAaHEHUS BEIECTBEHHBIX 4YHUCEN, CBA3aHHBIE C OrPAHMYECHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanuii ¢ BEIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

oIn0OoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTU. Pelienue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTtpoeHue
ONTHUMAJIBHOTO MYTH MEXIY BepIIMHaMu Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX NyT€H MEXJy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTHIECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IPU OMUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHOM nHpopManuen. [loctpoenue aepesa
nepebopa BapUaHTOB, OMHUCAaHUE CTPATETHM WIPbl B Tabnu4yHOW (dopMme.

BLII/II‘pLIIJ_IHI)Ie 1 NPOUTPLINIHBIC TO3UITAN. BLII/II‘pLIIJ_IHHe CTpaTerunu

CpeI[CTBa HCKYCCTBECHHOI'O HUHTCIIJICKTA. I/II[GHTI/I(I)I/IKB.LII/IH n IIOHUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHuEC JIUII. HMcnonw3oBanne MeTOI0B HCKYCCTBCHHOTI'O
HWHTCIIJICKTA B 06yqafoumx cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOTI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHra Kak YHHBEpPCAJIbHas

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIeHHH. Bpemst paGoTel U 00BEM HCIONIB3yeMOit
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX JAaHHbIX. OreHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctu. IlepeGopHble anroputmbl. IlpuMepsl pa3mUYHBIX AITOPUTMOB

peICHUA OHHOﬁ 3aaa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEUIINX aJITrOPUTMOB
YIIpaBJICHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMHﬁ pe3yiabTaTt

34

Anroputmbl 00paOOTKM HATypalbHBIX YHCEN, 3alMCaHHBIX B TO3UIUOHHBIX
CHUCTeMaX CYHMCICHMSA: pa3OMeHHe 3aluCd YWUCIa Ha OTACIbHBIC IHQPHI,
HaxXOXXJICHHE CYMMbl M TPOU3BENCHMS LM(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATTBLHOM ) I (PHI.




[IpencraBnenue uucia B BUAE HaOopa MPOCTBIX COMHOMKUTENEH. ANropuTM
OBICTPOTrO BO3BEJICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3ada4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJbHBIC, JOrHueckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (DaMIIbI.
daiinoBsie nmepeMeHHble ((aitioBbie ykazatenu). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [lognporpaMmer (IpotieAypsl U PYHKITHH).

Vcnonp30Banne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U ¢(yHkuuu. Mcrnonb3oBaHue crTeka s

oprann3an pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMkEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPUBBIX. Bpluucienue miomanei ¢uryp c
MTOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumyma (MUHUMYMa) QYHKUMH OJHOW IEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACTICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM — sS3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJICTPOKH
BHYTPU JaHHOW CTPOKH, 3aMEHa HaWJIEHHOW MOJCTPOKHM Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannueHusM. [IpeoOpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcesl. DBpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHUCIOBOM IOCIEI0BATEIbHOCTH
(CyMMBI, TIPOU3BEACHUS, CpEIHEro apuPMETHYECKOro, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTaMU MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHUpoOBKa
cnusiHueM. brpicTtpas coptupoBka maccuBa (amroput™ QuickSort). J[BowuHBII

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI  (MaTpulbl). ANTOPUTMBI 00paOOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 33JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, II€PECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHus).  XdOII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexkn. AHaIN3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXCHUA. Bblumcienue
apu(METHYECKOTO BBIPaKEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan oy BpECMCHHOI'O XpaHCHUA TaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHUPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. [locTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBbIE anropuTMbsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JlnHaMHUecKOoe IPOrpaMMHUPOBAHHUE KaK METOJ PEIIEHUs 3a/1ad C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMHYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH, MOICYET KOJIUYECTBA

BAapuWaHTOB, 3a1a4u OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHUU. OOBEKTHI U
kyaccel. CBoMcTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacae10BaHue, MoJIMMophu3M
WHudopmanoHHbIe TEXHOJIOTUU

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, KilacTepu3anusi, aHaau3 oOTkJIOHeHWH. [lociemoBaTenbHOCTH
pereHus 3a/1ay aHaM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIU) TOCTPOSHHE MOJENH, Mpeodpa3oBaHue
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH UIsi 00paOOTKM M TPEICTABICHUS JTaHHBIX.

Bonwmue nanasie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apuMETUYECKOTO, HAWMOOJBIIEro  (HAaUMEHBIINETO0)  3HAYCHUS

nuanazoHa. Beramcnenue ko3 duIMeHTa KOPpENmsUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX W KPYroBbIX amarpamm. l[loctpoeHme
rpadukoB ¢pyakiui. [Tonbop TUHUM TpeHIa, pelIeHre 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust NOpH  MaTeMaTHYECKOM  MOJICIMPOBAaHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHS. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENU B OKOHOMHUKE. BbluMcIuTeNbHbBIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaToOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHUCIOBBIX MapaMETPOB MOJEIUPYEMBIX
OOBEKTOB M TMIPOIECCOB. BoccTaHOBiIEHHE 3aBHCHMOCTEH IO pe3yibTaTaM

OKCIICPpUMCHTA

4.4

4.5

4.6

BepositTHOCTHBIE MOJEIH. Metonsl Mownre-Kapio. HNmurtanmmonnoe

MojiennpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsiuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 omHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  IMapaMeTpaMu.
Brrancinsiemble nosist B 3anpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBS3edl Mexay Tabnuiiamu. BHemrHuit
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTAOIUYHBIM 06a3aM JaHHBIX
TexctoBblit mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIOK




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Undpopmaruka (B 2 gactsx); 10 knacc. yrimyonennoe oOyuenue [Tonskos K.1O., Epemun
E.A. ObmectBo ¢ orpanuueHHoi orBeTcTBeHHOCTHI0 «BMTHOM. JlaGopaTopust 3HaHUI;
Axuunonepnoe obmectBo «M3aarensctBo «lIpocsemenner»

* Undpopmaruka (B 2 yactsx); 11 kmacc. yrinyonennoe odyuenue [lonsikoB K.1O., Epemun
E.A. O6mectBo ¢ orpanndyeHHoi orBeTcTBeHHOCThI0O «BMHOM. JlaGopaTopus 3HaHu»;

AxunonepHoe ob6mectBo «M3natenberBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

[Tonsaxos K. 10. Undopmaruka. 10—11 kmaccel. ba3oBslii 1 yriiyOieHHBIH YPOBHU :
metonudeckoe nocodue / K. 1O. [Monsxos, E. A. Epemun.—M.: BUHOM. Jla6opatopus
3HaHui, 2016

https://kpolyakov.spb.ru/school/basebook/slides.htm

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1. MupopmaroHHbIE TEXHOJIOTUHU B MPO(ECCHOHANBHON eI TeTbHOCTU. DIEKTOHHBIN
yuebHbii kype g 10-11 kmaccos. OO0 "Axkagemusi-Menua"
2. 30P "SAunexc YueOHuK. MIcKyCCTBEHHBIN MHTEIUIEKT U TeHepaTUBHbIE HelfpoceT".
10 xmacc. OO0 "SAnpexc"
3. IlporpammupoBanue Ha s3bike Python. OOO "Ailicmapt”

4. Ypok Hudpsr. 1-11 xmacec. AHO "Hudposas sxoHomuka"



o

8.

MYHULINTIAJIBHOE
KA3EHHOE

Hrorosasi KOHTPoJIbHAs paboTa mo uapopmaTuke 11 kiaace (yriay0/IeHHBIH yPOBEHb)

Bapuanm 1

. CKoOJBKO GHT B CEKyHIy NEpeaaeTcs 110 JIMHAM CBsI3H, eciu daiin pasmepom 2 Kbaiit 66Ut nepenan

3a 128 ¢?

. an perucTpanvid B KOMHB}OTepHOﬁ CHCTEME KaXIIOMYy II0JIb30BaTEIIIO BBIJIAETCS mapoJib,

cocTosmuit 3 15 cuMBOJIOB U coeprkammii Tossko cumBoitsl K, O, M, I1, b, 10, T, E, P. Kaxnsrii
Takod Tapollb B KOMIBIOTEPHOM IIpOrpaMMe 3aliCBIBACTCS MHHMMAIBHO BO3MOXHBIM U
OJIMHAKOBBIM IIEJIBIM KOJTMYECTBOM OaiT (IIPH 3TOM HCIIONIB3YIOT TOCHMBOJIBHOE KOJUPOBAHHUE U BCE
CHMBOJIBI KOJMPYIOTCS OJJHHAKOBBIM H MEHUMAJIBHO BO3MOXKHBIM KOJHUECTBOM OHT). CKOIBKO GaiT
namsTi Tpebyercs st 3amuc 30 nmapoaei?

. Jlan QparmeHT 31eKTpoHHOM Tabuipl. Kakoe menoe 9ucio JoDKHO ObITh 3amucaHo B sueike Bl,

9TOOBl MOCTPOCHHAs TIOCJIC BBIIOJHCHUS BBIMHCICHHM IuarpaMma II0 3HAYEHHUSM JHWala3’oHa
stgeek A2:C2 cooTBETCTBOBaNa PUCYHKY? M3BecTHO, 4TO BCE 3HAYEHMs NMAIA30HA, 110 KOTOPBIM
IIOCTPOCHA IHarpaMmMa, UMEIOT OJIHH H TOT XK€ 3HaK.

A B €
7
=4*B1-A1/2

Kak HasbBaeTcs TOJIe TaOMMIbl (WIH COYeTaHWe IoJiel)B Oa3axX JaHHBEIX, KOTOPOE OJHO3HAYHO
OTIpeeNsieT 3aIuch?

Kax Ha3bIBAETCS TEKCT, COAEPIKAINNM aKTHBHBIC CCHUIKH Ha APYTHE TOKYMEHTBI?

Kak 3anucars B cruiieBom (aiie 0603HaYeHHe CHHEr0 BETa B BUIE MECTHAIATEPAIHOTO Koma?
Ha pucynke — cxema jopor, cssBaromux ropoga A, b, B, I, [T, E, XK, U, K, M. ITo kax o gopore
MOXXHO JBHTAThCS TOJIEKO B OJHOM HAIPaBICHHH, YKAa3aHHOM CTpenkod. CKOIBKO CyHMIECTBYET
PpasIMYHBIX MyTeH, BeAymmx u3 ropoxa A B ropox M u HE npoxosimux uepes ropox I'?

B B Z

4 W K

B ¢dparmenTe 6a3bl JaHHBIX [IPEJICTABICHBI CBEICHHS O POJICTBEHHBIX OTHOMEHHsX. Ha ocHOBaHMH
IIPUBEIEHHBIX JTAHHBIX OlpenenuTe GaMUIHIO X HHUAIMATIE! pOaHOM cecTprl Jlememxko B.A.

MognucaHo undposon
noanuceto: MYHULMMNAJIbHOE

OBLLEOBPA3OBATENIbHOE ~ KASEHHOE

YUYPEXIEHWE "CPEOHAA

LUKOJTA N2 11"
I.NAJIJTACOBKU

OBLLEOBPA3OBATEJIbHOE
YYPEXAEHWE "CPEAHAA LLUKONA
Ne 11" I.MAJUJTACOBKU
BOJITOrPAACKOW OBJIACTU
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