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IIOSACHUTEJIBHASA 3ATTMCKA

[Tporpamma 1o uHpopmaTHKe (YriayOnéHHBIM YpOBeHb) Ha YPOBHE CPeIHEro
obmjero obpa3oBaHuss pa3paboTaHa Ha OCHOBe TpeboOBaHMI K pe3yibTaTam
OCBOEHUsI OCHOBHOM  oOpa3oBaTe/ibHOW  TMpPOrpaMMbl  CpefHero  001Lero
obpa3oBanus, mipeacraBieHHbix B ®I'OC COO, a takke (enepanbHOi paboueii
TIPOrpaMMbI BOCITUTAHMUSI.

[Iporpamma 110 uH(MOpPMaTHKe [JaéT TMpeAcTaBjieHHe O Ie/saX, OOIeu
cTpaTeruv OO0yYeHHUsi, BOCIUTAaHUS U Ppa3BUTHSI 00yuyaroUXCsl CpeACTBaMU
yuebHoro mipeamera «VH(opmaTHKa» Ha yrjayO/JIEHHOM YpOBHE, YCTaHaB/IHUBaeT
o0si3aTesibHOe ripeMeTHOe cofiep>kaHue, ripelyCMaTpyBaeT ero
CTPYKTYPUPOBaHHe 110 pa3jiesiaM U TeMaM Kypca, OTipefie/isieT pacrpe/eieHre ero
1o kKiaccaMm (roziam u3yueHusi), JaéT TIpPUMepHOe pacripejiesieHre yueOHBIX YacoB
MO0 TeMaTUYeCKUM pasfieiaM Kypca U peKOMeHJyeMylr (TIPUMepHYI0)
MOC/e/OBAaTeIbHOCTh ~ MX  U3YYeHHsT C  YY6TOM  MEXIIPeJMEeTHbIX U
BHYTDUIIDEIMETHBIX  CBsI3eM, JIOTUKM y4yeOHOTO Tipoljecca, BO3PACTHBIX
0cobeHHOCTel 00yJaroIIUXCsl.

[TporpaMMa 1o uH¢pOpMaTHKe Orpe/iesisieT KOMueCTBeHHbIe U KaueCTBeHHbIe
XapaKTepUCTUKU yueOHOTO MaTepurasa /il KaKAOro rojia u3y4yeHus, B TOM UKCIe
IJIs Co/lepKaTe/IbHOrO HarloJIHeHHsI PAa3HOTO BHZAA KOHTPOJISi (TIPOMEXKYTOUHOU
aTTeCTaruu oOyJaroImxcs, BCEPOCCUMCKUX TTPOBEPOYHBIX pabor,
roCy/JapCTBeHHOM UTOTOBOM aTTecTalyu). [IporpamMmMa mo uH(opmaTuke sIBJSETCS
OCHOBOUW /i1 COCTaB/IeHWsI aBTOPCKWX Y4yeOHBIX TIpOrpaMM U yueOHUKOB,
TIOYPOUYHOTO TIJITAHMPOBAHUS KYpPCa yUUTeJIeM.

VHdbopmatrika B cpeiHeM 0011ieM 00pa30BaHNN OTPaKaer:

CYIIHOCTh MH(OPMATUKM KaK HAyyHOW /[AWCLUIUIMHBI, U3ydarolei
3aKOHOMEPHOCTH TIPOTeKaHHUsI U BO3MOYKHOCTUA aBTOMAaTH3alMd UHPOPMAaIJMOHHBIX
TIPOLIECCOB B Pa3/IMUHBIX CUCTEMAX;

OCHOBHble  00/acTM  TIpUMeHeHUsT  WH(POPMATHKW, TIpeXJae  BCEro
MH(POPMaLIMOHHbIE TeXHOJIOTHH, yTIpaB/ieHre U COLIMaIbHYI0 cdepy;

MEXAUCLUTIIMHADHBIA ~ XapakTep WH(POPMAaTUKKM W WH(OPMALMOHHON
JesiTeTbHOCTH.

Kypc wH(poOpMaTHKU /17151 YPOBHSI Cpe/iHero o0Iiero oOpa3oBaHUs SIBJISIETCS
3aBepILAIOIM 3TallOM HeTpepbhIBHOW TMOATOTOBKK OOyuaromuxcsi B 00/s1acTu
WHGOPMaTHKA U MH(OPMALIMOHHO-KOMMYHUKAI[MOHHBIX TEeXHOJIOTHM, OMUPAeTCs
Ha cofiep>KaHue Kypca UH(OpPMaTHUKU YPOBHSI OCHOBHOTO 00iriero obpa3oBaHus 1
OMBIT  TIOCTOSTHHOTO  TMpUMeHeHUs:  MHGOPMAalMOHHO-KOMMYHMKAI[MOHHBIX
TeXHOJIOTUM, [aéT TeopeTUUeCKOoe OCMbBIC/eHWe, MHTepripeTalyo U o06001ieHue
3TOT'0 OTIbITa.



Pe3ysibTaThl  yryiy0/ieHHOTO YPOBHS  U3yueHUsi yueOHOro rmpeaMeTa
«MHbopMaTrKa» OpPUEHTHpPOBaHbI Ha TOJyYyeHHWe KOMITeTeHTHOCTeW  [jis
rocsieyroirei mpodeccroHambHOM JeATebHOCTH. OHM BKJTIOUAIOT B Cebs:

OBJIa/leHre K/IHOUEeBbIMU TIOHSTUSIMA M 3aKOHOMEPHOCTSIMU, pacrio3HaBaHUe
COOTBETCTBYIOL[UX WM  TIPU3HAKOB U B3aWMOCBs3eM,  CIOCOOHOCTH
JeMOHCTPUPOBATh pa3/MUHbIe MOAXO0/bl K U3yUeHHIO sIB/IeHUH;

yMeHUe pellaTb TUIIOBble TMpaKTUYeCcKue U TeopeTUuecKude 3a/lauM,
XapakKTepHbIe 1 UCITOb30BaHUSI METOZIOB U UHCTPYMEHTAapHsl IaHHOTO yueOHOTo
ripe/iMeTa;

Ha/lMuKe TIpeJCTaB/IeHWN O JaHHOM yuyeOHOM mpeaMeTe Kak I[e/IOCTHOM
Teopuu (COBOKYITHOCTH TeOpHi), OCHOBHBIX CBSI3SIX CO CMEXHBIMH 00/acTIMU
3HaHUM.

B pamkax yrmyOsiéHHOTO YpOBHSI M3ydeHHs1 WHGOPMaTHKHA 00ecTieurBaeTcs
1jeJieHarpaB/ieHHasi TIOATrOTOBKA 00yuaromuxcsi K TPO/IoJDKeHU0 00pa3oBaHusl B
opraHu3aiusix  TpodeccHoHa/bHOTO  00pa3oBaHMs 10  CIELUaIbHOCTSIM,
HEeTOCPe/ICTBEHHO CBSI3aHHBIM C  LM(POBBIMKA TEXHOJOTUSIMU, TaKUM Kak
nporpaMMHasi MH>XeHepusi, UH(opmalroHHasi 6e30racHOCTb, WHGOPMaI[MOHHbIE
CUCTeMbl W TEXHOJIOTUH, MOOHW/IbHBbIE CHUCTEMBI W CeTH, OOJbIlie [AaHHbIE U
MalllMHHOe O00yJeHHWe, TIPOMBIIUIEHHBIM WHTEPHET Belled, WCKYCCTBEHHBIN
WHTE/IJIEKT, TEeXHOJOTUM OeCcrpoBOAHOM CBsi3d, pOOOTOTeXHWKA, KBaHTOBBIE
TeXHOJIOTMH, CHUCTeMbl pacIipe/ie/IEHHOTO peecTpa, TeXHOJOTMH BUPTYaJbHOU U
JIOTIOJITHEHHOM peasibHOCTeu.

OcHoBHasg 1ie/Ib M3yueHHs ydeOHOro mipeaMera «MHbopMaTHKa» Ha
yrayONéHHOM YpOBHe cpefgHero obmiero obpa3oBaHusi — obecrieueHue
JanbHeNIero pa3BuTvs WHGOPMALMOHHBIX KOMITeTEHI[MM 00yJaroIerocs, ero
TOTOBHOCTH K JKHM3HHU B YCJIOBUSIX pa3BUBaOIerocss HGOPMaI[MOHHOTO 0011iecTBa
M BO3pacTawollledl KOHKYPeHI[MM Ha pbIHKe TpyJAa. B CBsi3W C 3TUM U3yueHuUe
uHpopmatrky B 10-11 Kmaccax Jo/DKHO 00eCTieunTh:

chOpMUPOBAHHOCTL MMPOBO33DEHMsI, OCHOBAHHOTO Ha TIOHUMaHUU POJIU
nHbOpMaTUKX, HWH(OPMAILMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJIOTWM B
COBpeMeHHOM O0011]eCTBe;

cchOpMHPOBAaHHOCTL OCHOB JIOTUUECKOT'O U aiTOPUTMHUYECKOTO MbIIIIEHUS;

c(hOpMHPOBAaHHOCTb yMEHUM pa3iuuaTth (akTbl M OLIeHKH, CpaBHUBAThb
OLIeHOUHble BBIBO/IbI, BUJIeTb UX CBSI3b C KDUTEPUSIMA OLIEHWBAHUSI U CBSi3b
KPUTEpHEB C OMpele/IEHHOM CUCTEMOU LIEHHOCTEH, TTPOBEPSITh Ha JOCTOBEPHOCTD U
0000111aTh MH(pOPMaIHIO;

c(hOpMHPOBAaHHOCTb  Tpe/ICTaBJeHUH O BAMSHUM  HMH(POPMAI[MOHHBIX
TeXHOJIOTUMA Ha >KW3Hb uYejoBeKa B 0OIecTBe, TOHWMaHWe COLIMAILHOTO,
9KOHOMUUECKOT0, TMOIUTUYEeCKOr0, KYyJbTYPHOTO, HOPUIAUYECKOr0, TPUPOJHOTO,



SPrOHOMMUUYECKOr0,  MeJULMHCKOTO W (PU3HO0JIOTUYECKOTO  KOHTEKCTOB
MH(OPMAaILMOHHBIX TeXHOIOTH;

MIPUHSTHE TIPABOBBIX U STUUYECKUX acTeKTOB WH(OPMAaLMOHHBIX TeXHOJIOTUH,
OCO3HaHVe OTBETCTBEHHOCTH JIt0/lel, BOB/IEUEHHBIX B CO3/laHUE W MCIO/Ib30BaHUe
MH(GOPMaLMOHHBIX CUCTEM, paclipoCTpaHeHre UH(popMaLuy;

CO37laHWe YCJIOBUM /I pa3BUTHSI HABLIKOB y4eOHOM, MPOEKTHOM, HayuHO-
MCC/ieOBaTe/IbCKOM U TBOPUECKOW JesTelbHOCTH, MOTHMBALMM OOYyYaroIuxcsi K
CaMOpa3BUTHIO.

B cozmepkanuu yuebHoOro ripeaMera «MHdopmaTka» BbIE/SIOTCS YeThipe
TeMaTUUeCKUX paszjena.

Pasmen «lludpoBas rpaMOTHOCTB» TIOCBAIIEH BOMpPOCAaM YyCTPOMCTBA
KOMITBIOTEPDOB UM APYTUX 37eMEeHTOB LIU(POBOTO OKPY)KeHUs, BKJIOUast
KOMITbIOTEPHbIE CeTH, UCII0/Ib30BaHUIO CPE/ICTB OTePALIMOHHOM CHUCTeMbI, paboTe B
ceTu VIHTepHET U WCIOJ/Ib30BAHWIO WHTEpPHET-CEepBUCOB, WH(GOPMaLMOHHON
6e30I1aCHOCTH.

Pazgen «TeopeTvueckde OCHOBbI HH(OPMaTHKW» BK/IOYaeT B ceOs
TOHSATUMHBIM arrapaT WH(OPMATUKH, BOIPOCHI KOAWPOBaHUsA HH(MOPMaLUH,
u3MepeHusi MHPOPMALIMOHHOTO 00bEMa [JAHHBIX, OCHOBBI airebpbl JIOTUKU U
KOMITbIOTEPHOT'0 MO/Ie/TMPOBaHUSI.

Pasgen «AsropuTMBEl YW IIpOrpaMMHMpOBaHMe» HallpaB/leH Ha pasBUTHE
aJICOPUTMHUYECKOTO MBILLIIeHUs], pa3pab0TKy alrOPUTMOB U OLIEHKY UX CI0XKHOCTH,
¢opMrpOBaHHEe HAaBBIKOB peasv3aldyd MporpaMM Ha si3blKax MPOrpaMMUPOBaHUS
BBICOKOT'O YPOBHSI.

Pa3nen «/HpOPMaLIOHHbIE TEXHOJIOTHW» MOCBAIEH BOMPOCAM NPUMeHeHHsI
MHGOPMAI[MOHHBIX TeXHOJIOTHM, peaii30BaHHBIX B TIPUK/IAHBIX TPOrPaMMHBIX
MPOAYKTaX W WHTEpHEeT-CepBUCax, B TOM YWC/JIe B 3ajayaxX aHa/lu3a [aHHbBIX,
MCTIO/Ib30BaHUIO 0a3 IaHHBIX U 37IeKTPOHHBIX TaO/UL] /il pPellieHUst TIPUKJIaZHbIX
3ajau.

B npuBenéHHOM Janee copep>kaHuu ydyebHOro mipegmeta «MHdopmaTuka»
KyPCHBOM  BbIJIeJIeHbl  [IONOJIHUTE/IbHbIE TeMbl, KOTOpble He BXOJSAT B
00s13aTe/IbHYI0 porpaMMy 00y4eHusl, HO MOTYT ObITh Tpe/JIOXKeHbI [Jisl U3yUeHusi
OT/Ie/TbHBIM MOTHBHUPOBAHHBIM M CITOCOOHBIM 00YYarOIIMCSI.

YrnyOnéHHBI  YpOBeHb U3yueHWs] WHGMOPMATUKU pEKOMEHJYeTCs IS
TeXHOJIOTUUeCKOr0  Mpo(u/is, OpPUEHTUPOBAHHOIO HA  HH)XXEHEepHyKH U
MHPOPMALIMOHHYIO C(epbl /1eATeNIbHOCTH. YT/yONEHHBI YPOBEeHb U3y4yeHust
MHPOPMATHKNA 00ecrieurBaeT: MOJATOTOBKY OOYYarOIIUXCsl, OPUeHTUPOBAHHBIX Ha
CreLMasbHOCTA B 00/1acTM  MH(OPMAI[MOHHBIX TeXHOJOTMM W WH)KeHepHbIe
CreLMaJbHOCTH, ydacThe B TIPOEKTHOM W UCC/el0oBaTebCKOW [1esiTe/IbHOCTH,
CBSI3aHHOM C COBPEMEHHbIMM HallpaB/eHUSIMA OTpaciu MH(OPMaLMOHHO-



KOMMYHUKALIMOHHBIX TEXHOJIOTMH, TTOATOTOBKY K YYaCTHIO B OJIMMIMUAJaX U Cllaue
EfuHOro rocyjapcTBEHHOr0 3K3amMeHa Mo HH(OpMaTHKe.

[TocnenoBaTebHOCTE M3y4YeHUs] TeM B Tpefiesiax OJHOTO Tofa oOyueHUs
MO>KeT OBITb W3MeHeHa I0 YCMOTPEHWIO YyuuTeslss TIpYA IOATOTOBKe paboueii
MPOrpaMMbI U MMOYPOUYHOTO TJIAHUPOBAHMUSI.

OO0111ee yKC/I0 YaCOB, PEKOMEH/IOBAHHBIX /11 U3yueHust HHHOPMaTUKU — 272
yaca: B 10 ksacce — 136 uacoB (4 yaca B Hefent0), B 11 kiacce — 136 yacoB (4 yaca
B HeZlesto).



COOEPXXAHUE OBYUEHUSA
10 KITACC

[ludppoBas rpaMOTHOCTb

TpeboBaHWs TexHWKHW 0e30MacHOCTM W TWTHMeHbI Tpu  pabore C
KOMITbIOTEPAMU U JIPYTUMH KOMITOHEHTaMU 1[i(POBOTO OKPYKEHUSI.

[TpuHLMIIEI pabOThI KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTeM. APXUTEKTypa
¢don HeliMaHa. ABTOMaTUuUeCcKOe BBIIOJHEHWE TIPOrPAMMbI  MPOLECCOPOM.
OmneparvBHasi, TIOCTOSTHHas M [JoJiroBpeMeHHasi TlamsTb. OOMeH MJaHHBIMH C
MOMOIIBI0 IWH. KOHTPO/I/1epbl BHEIIIHUX YCTPOUCTB. [IpsiMOM JOCTYN K TTaMsITH.

OCHOBHbIE TeHJEeHLIUM  Pa3BUTHSI  KOMIIBIOTEDHBIX  TEXHOJIOTHM.
[TapannenbHbIe BbIUMCJIEHUS. MHoronporeccopHbie CUCTEMBI.
CymnepkoMribioTephbl. PacripeziesiéHHble BBIUKCIUTE/bHBIE CUCTeMbI U 00paboTKa
OonpIIMX JAHHBIX. MoOWIbHBIE TM(POBLIE YCTPOWCTBA YW WX pOJib B
KOMMYHUKALUSIX. BcTpoeHHbie KOMITbIOTEpBI. MUKPOKOHTPOJI/IEPHI.
PoboTu3rpoBaHHbIe POU3BO/ICTBA.

[TporpamMMHOe obecrieueHrie KOMIBIOTEPOB U KOMITbIOTEPHBIX CHUCTeM. BuUb
MporpaMMHOT0 obecrieueHUs] U WX Ha3HaueHHe. OcoOeHHOCTU TIPOrPaMMHOTO
obecrieueHrsT MOOW/IBHBIX yCTpOMCTB. [lapa/iiesibHoe TIpOrpaMMHpPOBaHUE.
CucremHoe mnporpaMMHoe obecrieueHue. OriepariiOHHbIE CHUCTEMBI. Y TH/IUTHI.
[OpaviBepbl  yCTpPOWCTB. WHCTamIsiuUss W = [EUMHCTA/UISIUMA ~ [POrpaMMHOIO
obecrieueHwusl.

datiioBble cUcTeMbl. [IpUHIUIIBI pa3MellleHUs] U UMeHOBaHUsI (haljioB B
noJyiroBpeMeHHOM ramMsTH. 111a6/0HBI A1 OTIMCaHust TPYTIT (hait/ioB.

ITporpamMmMHoOe obecrieuerre. JIniieH3MpOBaHWE TTPOrPAMMHOT0 O0ecTieueHust
u 1udpoBeix pecypcoB. IlpompuerapHoe u CcB0OOOAHOE TpPOrpaMMHOE
obecmieueHre. Kommepueckoe ¥ HEKOMMepPUYECKOe UCII0/Ib30BaHKe TTPOrPaMMHOTO
obecrieueHrss W TMGPOBLIX pecypcoB. OTBETCTBEHHOCTb, yCTaHaBIMBaeMasi
3aKOHOZAaTeNbCTBOM Poccuiickont Pefepalii 3a HellpaBOMePHOe MCII0/b30BaHUe
IIPOrpaMMHOT0 obecrieueHus1 ¥ LIU(PPOBBIX PeCypCOB.

[IpyHLMMBI TOCTPOEHUS U arrapaTHble KOMIIOHEHTbI KOMITBIOTEPHBIX CEeTeu.
CeteBble 1poToKO0J/Ibl. CeTb MHTEpHeT. Afjpecaiiys B cetu VIHTepHeT. [IpOTOKO/IbI
creka TCP/IP. CucTeMa JOMeHHbIX UMEH.

Pa3genenve IP-ceTy Ha mojceTu C TMOMOIBbIO Macok mnojceteid. CeTeBoe
aaMuHUCTpUpoBaHue. [lojiyyeHre [aHHBIX O CeTeBbIX HACTPOMKAaxX KOMIIbIHOTEpa.
[IpoBepka Ha/mvMuus CBSI3U C y3/I0M ceTd. OmpepesieHWe MaplIpyTa ABHWKeHUS
TIaKeTOB.

Bugbelt  pgesatesbHocTU B cetd  UHTepHer. CepBuchkl  MHTepHerta.
['eovH(OpMaLMOHHBIE CUCTEMBI. ['e0/0KalMOHHbIE CEPBUCHI PealbHOTO BpeMeHH!



(Haripumep, JioKalusi MOOW/BHBIX TeneqOHOB, OIpejesieHhe 3arpy>KeHHOCTH
aBTOMarucTpaseil), UHTepHET-TOProBJisi, OpPOHUpOBaHUe OWIETOB U TOCTUHHULI.

['ocynapcTBeHHbIe 3/IEKTPOHHBIE CepBUCHI U yciyrd. ColMajibHble CeTU —
opraHu3salisi KOJ/UIeKTUBHOTO B3auUMOJeMcTBUsI U oOMeHa JaHHbIMU. CeTeBoi
STUKeT: TIpaBW/Ia TMOBefleHUs1 B KuOeprpoctpaHcTBe. [Ipobiema MO /IMHHOCTH
nosiyueHHOU nH(MopMaLy. OTKPbIThie 00pa3oBaTe/ibHbIE PeCYPChl.

TexHOreHHble W SKOHOMUYECKHE YTrpo3bl, CBSI3aHHbIE C WCMO/b30BaHUEM
MH(POPMAaLIMOHHO-KOMMYHHUKALIMOHHBIX TexHosioruii. OO6iue rpo6sieMbl 3aliyThl
uHpopMalMd W uHPOpPMaUMOHHOM  6e3omacHoctu.  CpefcTBa  3alllUThI
vH(bOpMaI[ui B KOMIIbIOTEpaX, KOMITbIOTEDHBIX CeTAX W aBTOMAaTU3WPOBAHHBIX
MHGOpPMAI[MOHHbIX ~ cucTeMax. [IpaBoBoe obecreueHue WHGOOPMALMOHHON
6e30I1aCHOCTH.

[TpenoTBpalljeHe  HECAHKLMOHMPOBAHHOTO  JOCTynma K  JIAYHOM
KOH(UeHLIMaTbHOW MH(pOpMAaL[MK, XpaHsIIeicss Ha MepcoHaIbHOM KOMIBIOTEpE,
MOOWIBHBIX yCTpOMCTBaX. BpegoHOCHOe mporpaMMHOe o0ecrieueHre U CToCOObI
60ppObI ¢ HUM. AHTHUBUDYCHBbIe MporpamMmbl. OpraHu3alys JIAYHOTO apxXuvBa
nHpopmaiu. PesepBHoe KonupoBaHue. [TaposibHas 3amuTa apxuBa.

[MMudpoBanue gaHHbIX. CUMMeTpUYHble W HeCUMMETPUUHbIe IIUQPHI.
Mudper npocrtori 3amenbl. [ludpp Leszaps. [udp Bukenepa. Asroputm
mmdpoBanusi RSA.

TeopeTrueckuie 0OCHOBBI HH()OpPMaTHKI

Wudopmarnus, gaHHble U 3HaHUs. VIHQOpPMaLIMOHHBIE MPOLIECCH] B MPUPOJE,
TeXHUKe U 00II[eCTBe.

HempepbiBHBIE W AWCKPETHbIe BeIMUMHLI W CUTHa/Ibl. HeobxogumocThb
AVCKpeTH3aluu HWH(OopMaluy, TpeAHa3HAaueHHOW [Jis XpaHeHWs, mepejaud u
00paboTKH B IIUPPOBBLIX CUCTEMAX.

[BouuHOe KOAUpOBaHWe. PaBHOMepHble U HepaBHOMEpHbIe  KO[IbI.
HexoavpoBaHue COOOIeHUM, 3aMMCaHHBIX C TOMOLbI0 HePaBHOMEPHBIX KO/OB.
Ycnosue @ano. [locTpoeHue OAHO3HAUHO [AeKOAUPYEMBIX KOZOB C ITOMOILBIO
nepeBa. EnvHULIBI M3MepeHUs KoinuecTBa MH(opMalyu. AndaBUTHBIN TTOAXO K
OLleHKe KO/IMueCcTBa MH(pOpMaLiu.

Cuctembl cumciieHusi. Pa3BépHyTasi 3amuch LiebIX W JIDOOHBIX UHCeNT B
MO3ULIMOHHOW cucTeMe cuucieHus. CBOWCTBA TMO3WULMOHHOW 3amMCcU  4YUCIa:
KOIMUeCTBO LM(P B 3arvcy, NpU3HAK JeJIMMOCTU UMC/la Ha OCHOBaHUE CUCTEMbI
CUMC/IeHUsl. AJITOPUTM MepeBo/ia Lie/ioro unciia u3 P-MuHOM CUCTeMbl CUMC/IeHUS B
JeCSITUUHYI0. AJITOPUTM TiepeBoJila KOHeuHoW P-uuHoOW Apobu B /IeCATHYHYO.
AJITOpUTM TIepeBO/ia LIeJIOT0 YMC/Ia U3 JEeCITUYHOW CHUCTeMbl CcuucieHus B P-
nuHyro. IlepeBos KOHeUHOW JAecSTMUHON Jpobu B P-wunyro. JIBouuHas,
BOCbMEpPUYHAs Y LlIeCTHaJLaTepUuuHasi CUCTeMbl CUMC/IEHUS, CBSI3b MEXY HUMHU.



ApudmeTrueckue orepalydyd B MO3MLUOHHBIX CHUCTEMax CUMC/IeHHUs. TpouuHast
ypaBHOBeILlIeHHasl CUCTeMa CUUC/IeHus. [IBOMUHO-eCcsITUYHAsA CUCTeMa CUYMCIIeHUS.

KogupoBanne TtekcTtoB. KogupoBka ASCII. OpHobGaiiTHbIe KOJUPOBKHU.
Crangapt UNICODE. KomupoBka UTF-8. OrmpezneneHre HH(POPMaLMOHHOTO
00bEMa TEKCTOBBIX COOOIIIEHUIA.

KogupoBanne  u3o0pakeHuil. OrleHKa  WHGOPMAIJMOHHOTO  00BEMa
rpadruecKux JJaHHBIX MPY 3aJj@aHHBIX pa3pelleHruy U TJ1yOrHe KOJAWPOBaHUs LiBeTa.
[IBeToBble Mojenu. BekTopHoe KojupoBaHue. Popmatbl rpadrueckux (paiiios.
TpéxmepHas rpaduka. PpakTanbHas rpaduka.

KopvipoBanue 3Byka. OrjeHKa WHGOPMALIMOHHOTO 00BEMa 3BYKOBBIX JAHHBIX
TIPU 3a8/IaHHBIX YaCTOTe NUCKPETHU3aLMX U Pa3psaAHOCTA KOAUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3biBaHUs. BbicKa3biBaTerbHbie (HOPMBI
(nmpenvikatel). KBaHTOpPHI Cyl11jeCTBOBAaHUS U BCEOOIITHOCTH.

Jlornueckue omeparuu. Tabmuibl UCTUHHOCTH. JlorMueckue BbIpaKeHUsl.
Jlornueckre TOXKgecTBa. JloKa3aTenbCTBO JIOTUYECKHUX TOXIECTB C ITOMOLIBIO
TabJIML] ICTUHHOCTHU. JIoruueckue omepariy U orepalyy Hafi MHO>KeCTBaMHU.

3aKkoHbI anreOpbl JIOTUKWA. JKBUBaJeHTHble Tpeobpa3oBaHUs JIOTMYeCKUX
BbIpakeHUH. Jlornueckre ypaBHeHUsI U CUCTEMbI YPaBHEHUU.

Jlornueckrie (yHKUMWA. 3aBUCUMOCTb KOJIMUYECTBA BO3MOXXHBIX JIOTUUYECKUX
GyHKLMN OT KOIMUeCTBa apryMeHTOB. [To/iHbIe cucTeMbl JIOTUUeCKUX (QyHKLIUM.

KaHoHuueckue  gopMbl  JioTUUeCKMX  BbipakeHUM.  CoBeplilieHHbIe
MU3bIOHKTHMBHbIE W KOHBIOHKTHBHbIe HOpPMajbHble (OpPMbI, aJIrOPUTMbI UX
TOCTPOEHUsI T10 TabJ/vile UCTUHHOCTH.

Jlornueckue 371eMeHTbl B COCTaBe KowmrIibtoTepa. Tpurrep. Cymmartop.
MHoropa3psiaHbeii cymmarop. I[locTpoeHre cxeM Ha JIOTMYECKUX 3JIEMEHTax 10
3alaHHOMY JIOTUYECKOMY BBID&KEHUIO. 3alvChb JIOTUYECKOrO BbIPAXKEHUS M0
JIOTUUECKOU CXeMme.

[IpepcraBieHde LiefibIX 4YMCes B MNaMATA KOMIIbiOTepa. OrpaHWueHHOCTb
[yarasoHa 4Yuces MPU OrpaHUYeHUH KoJsvuecTBa paspsAfoB. IleperosHeHue
pa3psiiHoi ceTku. be33HakoBble U 3HAKOBbIe JaHHbIe. 3HAKOBbIN OUT. [|BOMUHBIN
JIOTIOJIHUTE/TBHBIN KO, OTPULIATE/IbHBIX YMCe.

[To6uToBbIe sOrMUeckve orepanyd. Jloruueckudi, apudmeTHuyecKuidi |
I[UKIMYeCKM  caBurk. IlludpoBaHre ¢ TIOMOIIBIO TIOOMTOBOM — Omeparfuu
«uckmoyaroree NJIN».

[IpepcraBiieHde BelleCTBEHHBIX 4YKCes] B ITaMATH KOMIIbIOTepa. 3Hauallas
YacTh U TOPSZIOK urcsia. Jlnara3oH 3HaueHWi BelljeCTBeHHBIX urcen. [IpobsieMbr
XpaHeHHs BellleCTBeHHbIX UHCeJ, CBfI3aHHble C OrpaHUYeHUeM KOIMYeCcTBa
pa3psiZioB. BrbinosiHeHWe orepalyid C BeL]eCTBEHHbIMU UWC/IaMM, HaKOIJIEHUe
OIITUOOK TIPY BBIUMC/IEHUSIX.



AJIrOpAUTMBI ¥ MPOrpaMMHPOBaHUe

OmnpefeneHre BO3MOJKHBIX pe3y/bTaTOB pabOThI MPOCTEMIINX aarOPUTMOB
yIIPaB/I€HUS WCIOJIHUTENSAMU W BBIUUC/IUTENBbHBIX anroputMoB. OripejesneHuve
WCXOAHBIX JJaHHBIX, TIPH KOTOPLIX alTOPUTM MOJKET /IaThb TpeOyeMbIii pe3ybTar.

OTanbl pelleHus] 3aZlad Ha KoMmbloTepe. MHCTpymeHTa/bHbIe Cpe/CTBa:
TPaHC/IATOP, OT/JA3[UWK, TPOPUWIMPOBIIMK. KOMNUISLMSA UM UWHTepIpeTalus
rporpamMm. BupTyasnbHble MalliMHbI.

WuTerprvpoBaHHasi cpefa pa3paboTku. MeToAbl OTAaKA TMPOTPaMM.
Vicmosib30BaHHe TPAaCCUPOBOYHBIX Tab/sui]. OTmaouHbli BBIBOJ,. I[loiaroBoe
BBITIO/THEHWE NporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaueHU TiepeMeHHBbIX.

Asbik nporpammupoBanus (Python, Java, C++, C#). Tumnbl AaHHBIX:
LleJIOUUC/IeHHbIe,  Bel[eCTBEHHble, CHMBOJIbHBIE, JIOrTMYeckue. BeTsieHus.
Cnoxuele ycnoBusi. Luknel ¢ yoioBueM. Llukiabl 1O HepeMeHHOM.
B3armo3aMeHsieMOCTb  pa3/IMYHbBIX  BUJOB  LMK/AOB. VIHBapuaHT  [UKI/Ia.
CocraBneHue 1MK/JIa C MCIIOJb30BaHMEM 3apaHee OIpeAeséHHOr0 WHBAapUaHTa
L[MKJIa.

JJoKymeHTUpOBaHue IIpOrpamMMm. Wcnonb3oBanue KOMMEHTapHeB.
[ToaroToBKa onucaHus NpOrpaMMbl U MHCTPYKLIAU [1J151 TI0/Tb30BaTesl.

AnroputMbl 00pabOTKM HaTypa/IbHBIX YMCE, 3alliCaHHBIX B TMO3UI[HOHHBIX
CHUCTeMax CUMC/ieHus: pas3bueHue 3amuch YWcjla Ha OTAe/bHble LUQPHI,
Haxo)KJeHue CyMMbl W TIpou3BeJeHUsi LU(dp, HaxXOXKIeHHe MaKCHMa/bHOU
(MUHMMaNIBHOW) LIUGPHI.

HaxoxxaeHue Bcex MPOCTBIX UMCesl B 3alaHHOM AuariazoHe. [IpeacraBiieHue
yKc/ia B BUle Habopa MPOCTBIX COMHOKUTEIeNH. AJITOPUTM OBICTPOrO BO3Be/I€HUS
B CTEIeHb.

OO6paboTka JaHHBIX, XPAHSLIUXCS B (aityiax. TeKcToBbIie U ABOUYHBIE (DaiiIbI.
datinoBble TiepeMeHHbIe ((haloBble yKa3arenu). UteHue w3 (aiina. 3anuch B
darin.

Pa3buenue 3aaun Ha rof3azauu. [TogmporpaMMel (Tpoiiegyphl U GYHKIUN).
Pekypcusi. PekypcuBHble 00beKThl ((pakranbi). PekypcuBHBbIe TIpoLieAypbl U
dbynkuyu. Vicrionb3oBaHue cTeKa Jijisi OpraHu3aliid peKypCUBHBIX BbI30BOB.

Vicriosib30BaHre CTaHAAPTHOM OMOJHMOTEKM si3bIKa IIPOrPaMMHPOBAHHUSI.
[Mogkmouenne  OWOMMOTEK  TIOATIPOTPAMM  CTOPOHHHX  ITPOW3BO/UTEEH.
Mopy/ibHBIV NPUHLIUI TTOCTPOEHUS TIPOTPaMM.

YucneHnHple MeToApl. TouHoe W TIPUO/MMKEHHOE peIleHds 3a/auM.
YucieHHbIe METO/bI PellieHHs] YpaBHEHU: MeTo/| riepebopa, MeTo/] TI0JIOBUHHOTO
nenenus. I1IpubmkéHHOe BbIYMC/IEHWE [AJIMH KPUBBIX. BbluncrieHue Tiioliazei
GuUryp C TOMOLIbIO UHWCJIEHHBIX MeTOZOB (MeTOJ MpPSIMOYIOJIbHUKOB, METO[,



Tparietyii). Ilouck makcumMyma (MMHMMyMa) (QYHKUUM OJHOW TlepeMeHHOM
METO/[OM TTOJIOBUHHOTO Jle/IeHMUs.

O6paboTka CUMBOJIbHBIX JlaHHbIX. BcTpoeHHble  (DYHKUMK  si3bIKa
MPOTPaMMUPOBaHUs /iJisi 00pabOTKYU CUMBOJIBHBIX CTPOK. AJTOPUTMbI 00paboTKH
CUMBOJIbHBIX CTPOK: TOJICYET KOJMYECTBa TIOSIBJIEHM CUMBOJIAa B CTPOKe,
pa3buieHre CTPOKM Ha CJioBa 10 MpobenbHBIM CHMBOJAM, TOWCK TMOACTPOKH
BHYTPM [aHHOW CTPOKHM, 3aMeHa HalJIeHHOM TIOZICTPOKHM Ha JAPYI'yH CTpOKY.
['eHepalst BCex CJOB B HEKOTOPOM asidaBuTe, y/IOBJETBOPSIOIIMX 3a/laHHbIM
orpaHnueHusM. [Ipeobpa3oBaHHe uKc/ia B CHMBOJIbHYIO CTPOKY U 0O6paTHO.

MaccuBbl W TIOC/T€OBAaTe/ILHOCTA 4Yuces. BblumcyieHnne 0000MMIEHHBIX
XapaKTepUCTHUK 3/IeMEeHTOB MaCCHBa WM YMC/IOBOM MOC/Ie/0BaTe/IbHOCTU (CYMMEBI,
TIpOM3Be/leHus, CpefiHero apugmMeTUuecKoro, MUHUMAaabHOTO M MaKCHUMasbHOTO
5/IEMEHTOB, KOJIMYeCTBa 3/1eMEHTOB, Y/IOBJETBOPSIOLIMX 3a/laHHOMY YCJIOBUIO).
JIvHelHbIM MOMCK 3aZlaHHOTO 3HAaUeHUs1 B MacCHBe.

CopTrpoBKa 0IHOMEpHOT0 MaccuBa. [IpocTbie MeTOZbl COPTUPOBKU (METO[,
my3bIpbKa, MeTOJ, BbiOOpa, COpTHpOBKa BCTaBKaMu). COPTUPOBKA C/IASHUEM.
breicTpasi coptupoBka MaccuBa (anroputMm QuickSort). JIBOMUHBIM TOMCK B
OTCOPTUPOBAHHOM MacCHBe.

[IByMepHble MacCHBbI (MaTpuiibl). AJTOPUTMBI 00pabOTKH [BYMEPHBIX
MaCCHBOB: 3arl0/THeHHe JBYMEPHOTO YMC/IOBOTO MacCHBA TI0 3aZlaHHBIM TIPaBHUJIaM,
TIOUCK 3/IeMeHTa B IByMEPHOM MacCHBe, BbIUKC/IeHNe MaKCuMyMa (MUHAMYyMa) U
CYMMBbI 3/IEMEHTOB [BYMEPHOTO MacCCHBa, IIepeCTAaHOBKA CTPOK M CTOJIOI[OB
JIBYMEPHOI'0 MacCHBa.

WHbopMaI[iOHHbIe TEXHOJIOTHN

TekcToBbIM Tipolieccop. PenaktvpoBaHue U (opmaTtupoBaHue. IIpoBepka
opdorpaduu u rpammaTukd. CpeficTBa TOMCKAa M aBTO3aMeHbl B TEKCTOBOM
npoiieccope.  Mcnonb3oBaHue — ctuieil.  CTPYKTypUpOBaHHble  TeKCTOBBIE
nokymeHTbl. CHOCKHM, orjaBiaeHue. KosiekTBHasi paboTa C JJOKyMeHTaMHU.
VIHCTpYMeHTBI pelieH3UpOBaHUsl B TeKCTOBBIX TpoijeccopaxX. O6auHble CePBUCHI.
HenoBass mepernvcka. Pedepar. [IlpaBuna I1UTUPOBAaHUSI UCTOUHUKOB U
oopmsienusi 6Gubmorpadguueckux ccbiiok. OdopMieHWe CIUCKa JATEPATYPHI.
3HAaKOMCTBO C KOMIIbIOTEPHOM BEPCTKOM TeKcTa. TexHHMUecKue CpeACcTBa BBOJA
TekcTa. CrelMaiu3upoBaHHble Cpe/ICTBa peJaKTUPOBaHUS MaTeMaThYeCKUX
TeKCTOB.

Ananu3 gaHHbix. OCHOBHbIE 3a/laud aHaau3a [JaHHBIX: MPOTHO3UPOBaHUE,
KjJaccuduKalus, KiaacTepusalusi, aHaiu3 OTKJOHeHui. IlocienoBaTenbHOCTh
pellieHUs1 3aflau aHa/M3a JaHHBIX: COOp MepPBUYHBIX JAHHBIX, OUMCTKA U OLleHKa
KauecTBa JaHHbIX, BbIOOp W/W/IM TIOCTPOeHHe MOjesu, TipeoOpa3oBaHre [JaHHbBIX,
BU3ya/M3aliusl JaHHBIX, UHTepIipeTalusi pe3yabTaToB. IIporpaMmHbIie cpefcTBa U



VMHTEepHeT-CepBUCHI [I7isi 00pabOTKU U TIpe/iCTaB/IeHus JaHHBIX. Bosiblive JaHHbIe.
MaiuHHOe 06yueHue. VIHTe//IeKTyalbHbIM aHa/U3 JaHHbBIX.

AHanu3 AaHHBIX C TOMOILBI0 3/IeKTPOHHBIX Tab/ul]. BbIuncieHre CyMMBbl,
cpefHero apupmMeTHUeCKOro, Haubo/IbIIlero (HauMeHbIIero) 3HaueHusl Araria3oHa.
Bbluucnienve kKo3dduipeHTa Koppesnsiiuu [BYX PsiIOB JaHHbIX. IlocTpoeHue
cTonbuaThix, JMHeWYaThiX W KpPYroBbIX [AuarpamMm. I[locTpoeHue rpadukos
dyukiwmii. [Togbop miHUM TpeH/[ja, pellieHre 3a/jau MPOrHO3UpOBaHUs.

UncneHHOe pellleHWe YpaBHEHHM C TIOMOILbI0 mozbopa TrapaMmeTpa.
OnTrMu3alus Kak MOMCK HauIyulllero pellieHus B 3aflaHHbIX ycaoBusix. LleneBast
¢byHKIMs,, orpaHuyeHus. JlokalbHble U T700a/NbHBI  MHUHUMYMBI —II€/IeBOU
dbyHkiuK. PellleHue 3aau ONTUMH3ALIMN C TIOMOIIIBIO 3/IEKTPOHHBIX Tab/HII.

11 KJIACC

TeopeTrueckuie 0CHOBBI HH)OPMaTHKHI

TeopeTnueckre TIOAXOAbl K OLleHKE KOJIMUeCTBa HH(OpMaluu. 3aKkoH
aAaAuTUBHOCTA MH@opMaluu. Popmyna Xaptiu. MHpopMalys U BepOSITHOCTb.
®opmysna llleHHOHA.

AnroputMmbl ©okaTusi fgaHHbix. Anroputm RLE. Anroputm Xadgdmana.
AnroputM LZW. AIroput™Mbl CKaTusi [aHHbIX C [OTEpPIMU. YMeHbIlIeHue
r/1yOMHBI Ko[upoBaHus 1{BeTa. OCHOBHbBIE HieW aaropuTMoB okatust JPEG, MP3.

CKoOpoCTh Tepefaud [JAaHHBIX. 3aBUCUMOCTH BpeMeHU Iiepejaud OT
nHGOPMaI[MOHHOTO 00BbEMa ZaHHBIX W XapaKTepHCTHK KaHasa CBs3W. [IpUumHbI
BO3HUKHOBEHHUSI OIIMOOK TIpH mepefiaue AaHHbIX. Kozpbl, TI03BOJISIOIIHE
oOHapy>KMBaTh W WCIIPaB/IATh OIMMOKH, BO3HMKAIOIMe TMpH Tiepejade JaHHbBIX.
Paccrostire Xsmmunra. KogupoBanue ¢ iopTopeHreM 6uToB. Kopl X3MMUHTa.

Cucrembl. KOMITIOHEHTbI CHUCTEMbI W HX B3aumozencTtBue. CHUCTeMHbIN
3¢ dekT. YnpaBaeHre Kak WHGOPMaI[MOHHBIH rpoiiecc. ObpaTHasi CBSI3b.

Mogenu u MmopenvpoBanuve. Llenbs mogenvpoBaHuss. COOTBETCTBUE MO/ e/U
MO/IeTMpyeMoMy O0BEeKTY WM TIPOLiecCy, Lie/i MojeupoBaHus. dopManu3anys
TIPUKJ/IaJiHBIX 3a/au.

[TpencraBneHre pe3y/bTaTOB MOJIeTUPOBAaHUS B BHUZe, YAOOHOM Jjis
BOCTIpUATHS uesioBeKoM. ['pachriueckoe mnpefcTaB/ieHHe AAHHBIX (CXeMbl, TabJUIIB,
rpadukn).

I'padbl. OcHoBHBIE NoHATHS. Buzpbl rpadgos. Onucanue rpadoB C MOMOLLIBIO
MaTpUL] CMEXHOCTH, BeCOBBbIX MaTpUL], CIIMCKOB CMeXHOCTU. PemieHue
aITOPUTMUUECKUX 3aZlau, CBSi3aHHbIX C aHa/u3oM rpadoB (MOCTpoeHUe
ONTUMAJILHOIO MYTH MeXJy BeplUMHamMu rpada, omnpejereHre KOIu4ecTBa
pa3MUHbIX TyTeld MeXAy BeplIMHaMKA OPWEHTHUPOBAHHOIO ALUK/IMYECKOTrOo

rpada).



NepeBbsi. buHapHoe nepeBo. [lepeBbsi momcka. CriocoObl o6xoja gepeBsa.
[IpencraBneHre apupmMeTHUeCKUX BbIDAXKEHUU B BUJe JepeBa. [JMCKpeTHbIe UrPbl
JIBYX UTPOKOB C MOJTHOM nH(popMaryeid. [TocTpoeHue fepeBa nepebopa BapruaHTOB,
OIMMCaHWe CTpaTeruyd WUrpbl B TabO/JMUHON (hopMe. BBIUTPHIIIIHBIE U TTPOUTPHIIIHbIE
MO3ULIUU. BEIUIPBIIIHBIE CTPATETUM.

CpefcTBa MCKYCCTBEHHOrO MHTesuleKTa. CepBHUChl MAIIMHHOIO TepeBoja U
pacrio3HaBaHUsl YCTHOM peud. KorHUTHBHBIE cepBUCHL. VeHTH(UKALMA U TTIOUCK
n300pa’keHui, pacrio3HaBaHue JIALL. Camoobyuatoruecs CUCTEMBI.
W cKyCCTBEHHBIM WHTE//IEKT B KOMIBIOTEPHBIX Urpax. Vcrmosib3oBaHWe MeTO/I0B
MCKYCCTBEHHOTO MHTeJ/I/IeKTa B oOyuaroiux cucremax. Vcronb3oBaHue MeTOZ0B
MCKYCCTBEHHOT'O MHTes/IeKTa B poboToTexHuKe. VIHTepHeT Belijeil. [lepcrieKTHBbI
Pa3BUTHS KOMITbIOTEPHBIX MHTE/JIEKTYa/IbHbIX cucTeM. HelpoHHbIe ceTu.

AJIropuTMBI ¥ IIpOrpaMMHpOBaHie

dopMan3aluusi  MOHATUS  ajaropurma.  MaimHa  TerOopuHra  Kak
YHUBepCa/bHasi MoZieb Beruncaenuu. Te3nuc Yépua—TwbropyHra.

O1eHKa CI0XKHOCTH BbIUMCAeHU. BpeMst paboTbl U 00bEM MCIOIB3yeMOM
NnaMsTH, HWX 3aBACAUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OleHkKa
ACUMITTOTUUECKOW  CJIO)KHOCTHM  aJTOPUTMOB. AJITOPUTMBI  TTOJITMHOMUATBHOM
cIo)KHOCTH. [lepeGopHble  anropuTMbl. [IpyMephl  pa3/MUHBIX — aArOPUTMOB
peleHust OAHOU 3a/jauu, KOTOPbIe UMEIOT Pa3/IMuHYI0 CJI0XKHOCTD.

[TovcK MNpOCTBIX 4YWCesa B 3aJjaHHOM Juvaria3oHe C MOMOLLBHK aarOpyuTMa
«pereto JparocheHa».

MHoropa3spsifiHble 1ie/ible YMc/a, 3a/jaui JJIMHHON apU(MeTUKHU.

CnoBapu (accorMaTvBHbIE MaCCUBBI, OTOOpakeHMsT).  X3II-TaOJIHIBL.
[TocTpoenue angaBUTHO-YaCTOTHOTO CI0BAps AJ1s1 3aZlaHHOTO TeKCTa.

Creku. AHa/MM3 TPaBWILHOCTA CKOOOYHOTO BbIpa)KeHUs. BriunciieHre
apu(MeTUYeCKOro BbIpa)KeHUs], 3alIMCAHHOTO B MOCT(MUKCHOU (PopMme.

Ouepenu. crionb30BaHue ouepeu 4151 BpEMEeHHOI'O XpaHeHWs JaHHbIX.

Anroputmbl Ha Tpadax. [TocTpoeHWe MWHMMAaJIBHOTO OCTOBHOTO [lepeBa
B3BEIIEHHOTO CBSI3HOTO HeopHeHTHMpoBaHHOro rpada. KoamuecTBo pas/ivuHbIX
MyTell MeXAy BeplIMHaMU OPUEHTUPOBAHHOI'O alMK/IWueckKoro rpada. AJroputm
[erKCTphl.

[epesbs. Peanu3arys fepeBa C MOMOLLBIO CCbIIOYHBIX CTPYKTYP. [IBOUUHbBIe
(buHapHbie) gepeBbs. [locTpoeHWe pepeBa [l 3aJ@aHHOTO apyU(MeTHUYECKOTO
BbIpa)keHUsi. PeKypcrBHbIe ajropuTMbl 00xoza AepeBa. Mcrnonb3oBaHue cTeka U
ouepeu /151 00X0za JiepeBa.

JvHamuyeckoe mporpaMMHUpOBaHWEe KakK MeTO[ pelleHus 3a7a4 C
COXpaHeHUeM TMPOMEXYTOUYHBIX pe3y/bTaToB. 3aJaud, pellaeMble C T[OMOLLBIO



JUHAMUUeCKOT0 TMpOTrpaMMHUPOBAHUs: BBbIUMC/IEHHWe PpPeKYDPCUBHBIX (DYHKLIUH,
MO/ICYET KOJIMUeCTBa BapUAHTOB, 3a/lauy ONTHMH3aLIUH.

[Torsitie 06 0OBEKTHO-OPHUEHTUPOBAHHOM MpOrpaMMHUpoBaHUU. OOBEKThI U
Kmaccel. CBOMCTBA U MeTO/bI 00beKTOB. OOBEeKTHO-OPHMEeHTUPOBAHHBIN aHaJIH3.
Pa3paboTka TiporpaMM Ha OCHOBe OOBEKTHO-OPUEHTHPOBAHHOTO IIOZAXO/a.
VHKaricynisuys, HacieoBaHUe, TT0JIMMOpdU3M.

Cpenpl  ObicTpoii pa3paboTKu mporpamMm. I[IpoekTtupoBaHue WHTepdeiica
nosib3oBaTessi. Vcrionb3oBaHWe TOTOBBIX — YIIpaB/sieMbIX  3/IEMEHTOB /ISt
MOCTpOeHUs1 MHTepdeiica.

O630p  s3BIKOB  MporpaMMHpoBaHusl.  IloHATHe 0  Tapagurmax
MIPOrpPaMMHPOBaHHUSI.

WNHpopMaloHHbIe TeXHOJIOTHH

OTarnbl  KOMITbIOTEPHO-MaTeMaTUUeCKOT0  MOJIe/IMPOBaHUs:  MOCTaHOBKA
3ajauy, pa3paboTKa Mojle/ll, TeCTUPOBaHWE MOJle/Ii, KOMITbIOTePHBIN
9KCTIePUMEHT, aHa/Tu3 Pe3y/IbTaTOB MOZe/IMPOBaHHUSI.

OuckpeTu3alisi TIpU MaTeMaTUUeCKOM MO/e/TMPOBAaHUM  HeTIpepPhIBHBIX
mpoijeccoB. MogenupoBaHre ABWKeHUs. MojenupoBaHue  OUOIOrMUeCKUX
cucteM. MaremaTuueckue  MoJelM B SKOHOMHUKe.  BblunciuTe/bHbIe
9KCIIEPUMEHTHI C MO/Ie/ISIMHU.

ObpaboTka pe3y/nbTaToOB 3KCliepuMeHTa. MeTo/ HavMeHBIMX KBaJpaToB.
O1leHKa YWCIOBBIX TlapaMeTpOB MOJe/NMpyeMbiX OOBEeKTOB ¥  IPOLIeCCOB.
BoccraHoBeHre 3aBUCMMOCTe T10 pe3y/ibTaTaM KCIeprMeHTa.

BeposatHocTHBIe  mopgend. Metoael  MonTe-Kapsio.  VMiMuTtaijoHHOe
MoiepoBaHure. CUCTeMbI MAaCCOBOTO O0C/TY>KUBaHMSI.

TabsmuuHble (pensiMoHHBIE) 0a3bl AaHHBIX. Tabsuija — TIpefCTaBIeHUe
cBefeHU 00 ogHOTUMHBIX OoOBbekTax. ITose, 3ammch. Kimtou Tabmmipel. Pabora c
roToBOM 0a30i maHHBbIX. 3ariosiHeHue 0a3bl JaHHBIX. [IOMCK, COPTHpPOBKA H
bunbTpaI|sa JaHHBIX. 3arpockl Ha BLIOOPKY AAHHBIX. 3apOChl C ITapamMeTpaMH.
BriunciigemMsle 1oJis B 3arpocax.

MHorotabmuHbie 6a3bl  [aHHBIX. THITBI CBsA3eM MeXAy TalIMilaMu.
BHemHuii Kirou. LleocTHOCTE 6a3bl JaHHBIX. 3arpoCkl K MHOTOTab/IMYHBIM Oa3am
JAHHBIX.

WurepHeT-npusioxenus. [ToHsiTHE 0 cepBepHOM M KJIMEHTCKOM 4acTsX cauTa.
TexHOMOTYs «K/IMEHT — cepBep», eé NOCTOMHCTBA U HeJoCTaTKU. OCHOBBI si3bIKa
HTML u kackagubeix tabsui ctuneit (CSS). Cuenapuu Ha si3bike JavaScript.
dopmbl Ha BeO-CTpaHUIIe.

Pa3merrieHre BeO-caiToOB. Y cayra XOCTHHTa. 3arpy3ka ¢aii/ioB Ha CauT.

BBoj m300pakeHUl C HCIO/Ib30BaHWEM Ppa3/UUHBIX I[U(GPOBBIX YCTPOWMCTB
(umdpoBbix (PoToanmapaToB U MUKPOCKOIOB, BUJeOKaMep, CKaHEpOB U [IPYTUX



ycTpoucTB). I'padmrueckuii penaktop. Pa3peiienvie. KaapupoBanue. VcripaBieHue
nepcnekTyuBbl. ['vcrorpamMma. Koppekuusi  ypoBHeM, KOppeKLuWs IBeTa.
OOGeciiBeunBaHre LBETHBIX H300pakeHwi. Perymb. Pabora ¢ oGnacTamu.
OUIBTPHL.

MHorocnoiiHbie u3o0paxkeHus. TekcToBble cion. Macka ciost. Kanambl.
CoxpaHeHue BbifiefieHHOM o6sacty. TlogroroBka WiIIFOCTpaliuii A/ BeO-caiiToB.
AHMMUPOBaHHbIe U300pakeHusl.

BektopHass rpaduka. IlpumutuBbl. V3MeHeHue TIOpsi[iKa 3/1€MEHTOB.
BripaBHuBanue, pacripegesneHue. ['pymnmriposka. Kpusble. dopMaTel BEKTOPHBIX
pUCyHKOB. M cronb3oBaHue KOHTYPOB. BeKTopu3aliusi pacTpoBbIX N300pa’keHHiA.

[IpyHLMNOBI  TIOCTPOEHUSI W pPeJaKTUPOBAaHWS TPEXMEPHBIX MOZeseun.
Certounble Mmogenmu. Marepuansl. MogenupoBaHue WCTOYHUKOB OCBeLLeHUS.
Kamepbl. ApauTtuBHble TexHo0rvu (3D-mipunTepnl). IloHSTHME O BUpTyanbHOU
peasibHOCTH U JI0TIO/THEHHOW PeaibHOCTH.



IUIAHMPYEMBIE PE3YJIETATBI OCBOEHMSI IIPOI'PAMMEI I1O
MH®OPMATVKE (YTJIYBJIEHHBI YPOBEHD) HA YPOBHE CPE/THET'O
OBIIEI'O OBPA30BAHHSI

JIMUHOCTHBIE PE3YJIBTATBI

JIMUHOCTHBIE  pe3y/bTaThbl OTPa)KalOT TOTOBHOCTb U CIOCOGHOCTH
oOy4JaroImxcss pyKOBOZCTBOBAaTbCA CHOPMHUPOBAHHOW BHYTPEHHEH IT03ULHeN
JIMYHOCTHU, CUCTEMOM 1IeHHOCTHBIX OpHeHTallUi, TIO3UTHUBHBIX BHYTPEHHUX
yOeXXeHnii, COOTBETCTBYIOIIMX TPAAMIMOHHBIM I[€HHOCTSM  POCCHHCKOTO
o0111ecTBa, pacIIMpeHre KU3HEeHHOTO OTbITa M OIbITa JIeATeTbHOCTH B ITPOL[ecce
peaiu3allid  CpeJCTBaMH  yueOHOTO TmpeaMeTa OCHOBHBIX  HarlpaB/IeHHMN
BOCTIUTATeTbHOM JesITe/TbHOCTH.

B pe3synbTaTe wu3yueHuss WHPOPMATUKKM Ha YypOBHe cCpefHero o001iero
obpa3oBanus y obyuatoiiierocst 6yayT copMyrpoBaHbl C/IeAyIOIIe JTUYHOCTHbIE
pe3y/bTaThl:

1) rpaK@HCcKoro BOCITATaHUS:

OCO3HaHWEe CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00si3aHHOCTeH, yBakKeHHe
3aKOHa U TIpaBOTOpsiika,  COOJItOJileHre  OCHOBOTIOJIArarol[UX  HOPM
HWHGOPMAI[MOHHOTO TIpaBa ¥ MHGOPMAI[HOHHOM 6e301acHOCTH;

TOTOBHOCTb ITTPOTHBOCTOSITb WZIEOJIOTMM  SKCTPEMH3Ma, HaI[{MOHA/HM3Ma,
KceHOd0oOWHY, [AWCKPUMUHAI[MM 110 COLMAIbHBIM, DEJUTHO3HBIM, pPacoBbIM,
HaI[MOHA/TbHBIM TIPU3HAKaM B BUPTYaJlbHOM TIPOCTPAHCTBE;

2) MaTPUOTHUYECKOT'0 BOCTIUTAHUS:

I[EHHOCTHOE OTHOIIIeHHe K UCTOPHUUeCKOMY Hac/Ie/Iui0, JOCTKeHUsM Poccun
B HayKe, NCKYCCTBe, TeXHOJIOTHSIX, [IOHUMaHHe 3HaueHus] ”HDOPMaTHKY KaK HayKu
B )KM3HU COBpeMeHHOr0 0011]eCTBa;

3) LyXOBHO-HPaBCTBEHHOI'0 BOCTIUTaHUS:

c(hopMHUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHMSI, STUUECKOT0 MOBEe/IeHNSI;

CHOCO6HOCTB OLE€HMBATb CHUTYdLIMIO W TIPUMHHUMATb OCO3HdHHbIE PeIlleHMHs],
OpPHEHTUPYSICh Ha MOpa/JlbHO-HPAaBCTBeHHbIe HOPMbI U I[eHHOCTH, B TOM 4YHCJie B
cetu VIHTepHeT;

4) 3CTEeTUYECKOr0 BOCITUTaHMS:

3CTeTUUeCKOe OTHOLIeHWe K MHpPY, BK/IOYasg OSCTETUKY HAy4YHOIO U
TeXHUUECKOTO TBOPUECTBA;

CIIOCOOHOCTE BOCIIPUHUMATL pa3/iMuHble BUbI WCKYCCTBA, B TOM 4YHCJIe
OCHOBAHHOT'O Ha MCTIO/Tb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3KUeCcKOro BOCIIMTAHK:

chopMUPOBaHHOCTh  370pOBOr0 W Oe3ormacHoro  oOpas3a  KU3HH,
OTBETCTBEHHOTO OTHOILLIEHUSI K CBOeMY 3/0pOBbIO, B TOM UHC/e 3a CuéT



cobmroieHrst TpeboBaHMM Ge30MacHOM 3KCITyaTal[iy CpeiCTB MHGMOPMAaIJMOHHBIX
1 KOMMYHHKALIMOHHBIX TEXHOJIOTHH;

6) TPyZI0BOrO BOCITUTAHHS:

rOTOBHOCTb K AKTHMBHOM [1eATeJIbHOCTM TEeXHOJIOTUYeCKOW W COLMaIbHOU
HarpaB/IeHHOCTH, CITIOCOOHOCTb WHULIMUPOBATh, TJIAHUPOBaTh U CAMOCTOSITE/TEHO
BBITIO/THSITh TaKyIO JesiTeIbHOCTh;

vHTepeCc K cdepam mpodeCcCHOHATLHON [1eATe/IbHOCTH, CBSI3aHHBIM C
MH(POPMATHKOM, TPOrpaMMHPOBaHMEM U WH(GOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAHHBIMUA Ha [JOCTW)KEHUSIX HayKU WH(POPMATUKU U HAyUYHO-TEXHUUECKOTO
nporpecca, yMeHHe COBepIaTb OCO3HAHHBIM BbIOOp Oyayiei mnpodeccuu u
peasii30BbIBaTh COOCTBEHHbIE >KM3HEHHbIe T1/1aHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHMI0O M caMooOpa30BaHUIO Ha
MIPOTSPKEHUU BCel >KU3HU;

7) 9KOJIOTHYECKOT'0 BOCIIUTaHU:

0CO3HaHWe T700a/bHOTO XapaKTepa 3KO0JIOTHUYeCKHX TpobsieM W IMyTel ux
pellileHUsi, B TOM UHCJIe C YY6TOM BO3MOXKHOCTeM HH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJIOTHH;

8) LIeHHOCTH Hay4HOrO MO3HAHUS:

c(OpMHPOBAHHOCTh MMPOBO33DEHMS], COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHSI HAyKH, [OCTWKEHHUSIM Hay4YHO-TEXHHUYECKOro TIporpecca u
00I1IeCTBeHHOM TIPAKTUKH, 32 CUET TIOHMMaHUs POJTM WH(GOPMAI[MOHHBIX PeCypCOB,
MHGOPMAaLMOHHBIX TIPOLECCOB M HMH(OPMALIMOHHBIX TEXHOJOTMM B YCIOBUSIX
1dpoBoii TpaHChOpPMaLMK MHOTUX Cep >KU3HH COBPEMEHHOTr0 00I11ecTBa;

OCO3HaHWe LIEHHOCTU Hay4yHOW [lesTeSbHOCTH, TOTOBHOCTb OCYILEeCTBJISITh
TIPOEKTHYIO U UCCJIeIoBaTeIbCKYI0 /lesTeTlbHOCTh UHAWBU/Iya/IbHO U B TPYTIIIe.

B mpoiiecce AOCTHKeHUs] JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHS TIPOTPaMMBbI
no wuHpoOpMaTHKe y O0OydYarol[UXCs COBEPLIEHCTBYETCS  3IMOIL[MOHA/bHBINA
WHTEJIJIEKT, Tpe/rioaratoinui c(popMUpOBaHHOCTh:

CaMOpEery/JMpOBaHUs, BKJIIOUAIOLET0 CAMOKOHTPOJIb, YMeHHe NpPUHHMMAaTh
OTBETCTBEHHOCTb 3a CBOE TIOBeJjeHWe, CIMOCOOHOCTb aJanTHUPOBaThCS K
5MOLIMOHA/IbHBIM M3MeHEeHUsIM U TIPOSIBJISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEN MOTHBALIMM, BKJ/IIOUAIOIEN CTpeMJIeHHe K JOCTMXKEHUIO Liesid U
ycrexy, ONTUMHM3M, WHULMAaTUBHOCTb, YMeHHe JelCTBOBaTb, MCXOAsS M3 CBOMX
BO3MO>KHOCTeW;

SMITaTHH, BK/IFOYAIOLe CrocOOHOCTh MOHUMAaTh SMOLIMOHA/IBHOe COCTOsTHUE
IPYTUX, YUUTBIBaTh €r0 TIPYM OCYIIEeCTBJI€HWHM KOMMYHHKAIMU, CMOCOOHOCTh K
COUYYBCTBUIO U COTIEPEKUBAHUIO;

COLIMa/bHBIX HABBIKOB, BKJ/IFOUAIOIIMX CITIOCOOHOCTDb BLICTPAaWBaTh OTHOILIEHHS
C IPYTUMH JIFO[bMHU, 3a00TUTHCS, TIPOSIB/ISITh MHTEPEC U pa3peliaTh KOHMIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATHI

B pe3ynbraTe u3ydeHusT WH(POPMATHKH Ha YPOBHE CpeIHEro O0OIero
obpa3oBanuss y oOyuaromerocsi OyayT chopMHUPOBaHBI MeTarpegMeTHBIe
pe3y/ibTaThl, OTPa)KeHHbIe B YHUBEPCA/bHBIX Y4eOHBIX [eHCTBUSX, a UMEHHO —
Mo3HaBaTe/lbHble YHUBEpCa/bHble yueOHbIe /eHWCTBUS, KOMMYHUKATUBHbBIE
yYHUBepCa/ibHble yueOHble [1eHCTBUS, pery/siTUBHbIe yHUBepCa/bHbIE YyueOHbIe
NeMCTBYS, COBMECTHAs JesITe/TbHOCTb.

ITo3HaBaTe/bHBIE YHUBEPCAIbHEIE yUeOHbIe JeiCTBIS

1) 6a30BbIe JIorMYecKue AeHCTBUS:

CaMOCTOSITEJILHO ~ (JOPMy/MpPOBaTh W aKTyaJu3upoBaTh  Tpobsemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

yCTaHaB/IMBaTh CYIeCTBEHHbIM TIPU3HAK WM OCHOBaHHUS [/ CPaBHEHWUS,
K/lacCUHUKAI[X U 000011IeHIS;

orpeieNISiTh 1leJId JlesITeJIbHOCTH, 3ajJjlaBaTh IlapamMeTpbl U KPUTEPUU UX
JOCTYKEHUS;

BBISIB/ISITH 3aKOHOMEPHOCTH U TPOTHBOPEUNsi B PACCMaTPUBAeMBbIX SIBJIEHUSIX;

pa3pabaTbiBaTh TUIaH pellieHuss MpobsieMbl C YUETOM aHalM3a UMEIIHXCS
MaTepuabHbIX U HeMaTepyUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBHI B /leSITE/IbHOCTD, OLIeHUBaTh COOTBETCTBUE pe3y/bTaTOB
1[e/IsIM, OLIeHUBaTh PUCKU TIOC/Ie/ICTBUN JesITe/IbHOCTH;

KOODAWHUPOBaTh U  BBLITIOJHATH paboTy B YC/IOBUSAX — peabHOTO,
BHUPTYabHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJIEMCTBYSI;

pa3BHBaTh KpeaTUBHOE MbIIIJIEHHE TIPYU PellleHNH >XKU3HeHHBIX ITPo0ieM.

2) 6a30BbIe HCCIEOBAaTeIbCKHE JEeHCTBIA:

B/Ia/IeTh HaBbIKaMU y4eOHO-HUCCie/IoBaTeIbCKOW U TMPOEKTHOM JesiTeTbHOCTH,
HaBbIKaMU  paspellieHusi npobsem, CMOCOOHOCTBIO YW TOTOBHOCTBIO K
CaMOCTOSTE/TbHOMY TTOHMCKY MeTOZIOB pellieHus TTPAaKTUUeCKHX 3aay, MPUMeHEeHUI0
pa3/IMYHbIX METO/J0B MO3HAHUS;

OCYLLeCTB/ISITh pa3/iMyHble BUJbl JESITeJbHOCTA IO TOJIyYeHHUIO HOBOTO
3HaHWs, ero HWHTepIpeTaluy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/IMUHBIX
yueOHBIX CHUTyaldsX, B TOM 4MC/e TIPU CO3/laHWM Y4eOHBIX U COI[Ha/IbHBIX
TIPOEKTOB;

(hopMHpOBaTh Hay4YHBIM THIT MBIIIJIEHUS, B/IaJjeTb HAYYHOHM TePMHUHOJIOTHEN,
K/IFOUeBbIMU TOHSTUSIMUA U METOZIaMU;

cTraBuTh U (OpMyIUpOBaTh COOCTBeHHbIe 3aZiaud B 00Opa3oBaTebHOM
AesiTe/IbHOCTU Y )KU3HEHHBIX CUTYaLIUsIX;



BBISIB/IAT TIPUUMHHO-C/I€ZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauvy,
BBI[BUTATh TUIOTE3y €€ pellleHus, HaXOAWTb apryMeHThbI /s Z0Ka3aTebCTBa
CBOUIX YTBEep)K/I€HUH, 3a/jaBaTh IapaMeTpPhbl U KPUTEPUU PELIeHMS;

aHa/IM3UPOBaTh TIOJyUeHHbIE B XO/le peIleHus 3alaud  Pe3yJbTarThl,
KPUTUUYECKU OIIeHHMBAaTh UX [JOCTOBEPHOCTh, MPOrHO3MPOBATh U3MEHEHHE B HOBBIX
YCJIOBUSIX;

NlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYILLeCTBJISITh 1ie/ieHarpaB/IeHHbI TIOUCK TepeHoca CpefCTB M Croco0oB
JecTBYs B IPOQeCCHOHATBHYIO CPeay;

YMeTh TEPEeHOCUTh 3HaHWS B TI03HABaTe/bHYH) W TMPAKTUUECKYH 00/1acTu
)KU3He1esTeTbHOCTH;

yMeTb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX yueOHBIX TIPeJIMETOB;

BBI[BUraTh HOBbIE W/IEM, TIpeZjlaraTh OPUTHHA/IbHBIE TOAXObI U PeIeHus],
CTaBUTh MPOOJIEMBI U 33/]aUH, [IOMYCKAIOIIVe a/lbTePHATUBHbIE PEIIeHUs.

3) pabota c uHpopMmarueii:

B/Ia/IeTh HaBbIKAMU TOTy4YeHUs1 UHGHOPMAI[UM U3 UCTOUHUKOB Pa3HBIX THIIOB,
CAMOCTOSITEJILHO ~ OCYIIeCTB/SITH ~ TIOWCK,  aHalW3, CUCTeMaTHU3alui0 U
WHTepIpeTaLyio HHhOPMAaLMK Pa3/IMUHbIX BUI0B U (hOpM Tpe/iCTaB/IeHNS;

CO3[laBaTh TEKCThl B pa3MuHbIX (opMaTax C YUETOM Ha3HAUEHUS
uHpOpPMaLlMM W [IeJIeBOM  ayJUTOPUM, BbIOMpas ONTUMa/lbHYIO (opmy
TIpe/ICTaB/IeHUsI U BU3ya/IN3aLiuy;

OLIeHUBATh JI0CTOBEPHOCTbh, JIETUTUMHOCTh WH(OPMAI[UK, €€ COOTBETCTBHUE
MIPaBOBbIM U MOPa/IbHO-3THUUECKMM HOpMaM;

WCMO/b30BaTh  CpPeACTBAa  MH(POPMAILMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUM B PEIIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbIX
3a/au C cobmozeHreM TpeOOBaHWN JSPrOHOMHMKH, TEXHUKH 0e30MacHOCTH,
TUTHEHBI, pecypcocOepe)keHHsi, TIPaBOBbIX M  ITUUYECKUX HOPM, HOPM
MH(POPMAaLIMOHHOM 6e301MacHOCTH;

BJQ[IeTh ~ HaBbIKAMM  pacliO3HaBaHWS W 3aIIUTBI  MHGMOpPMAIHH,
MH(POPMAaLIMOHHOM 6€30MacHOCTH JIMYHOCTH.

KoMMyHVKaTHBHBIE YHUBEPCA/IbHEIE yueOHbIe JeHCTBUS

1) obiienue:

OCYLLIeCTB/ISITh KOMMYHHUKALIMKA BO BCeX c(epax >KH3HY;

pacriosHaBaTh HeBepOasbHble Cpe/ACTBa OOIEHUS, MOHMMAaTh 3HAaueHUe
COLMA/IbHBIX 3HAKOB, PdCIIO3HaBdTb IIPE€AIIOCBIIIKH KOHd)J'[I/IKTHbIX CI/ITyaI_[I/Iﬁ u
CMATYATh KOH(i)HI/IKTbI;

BJaZIeTh ~ pa3/MuHbIMM  CriocobamMyd  OOIeHHUsI YW B3auUMOJEUCTBUS,
apryMeHTUPOBAHHO BeCTH [IUAJIOT, yMeTb CMT4aTh KOH(/IUKTHBIE CUTYyal[UH;



Pa3BEPHYTO U JIOTUUHO M3/1araTh CBOKO TOUKY 3peHMs C MCII0JIb30BaHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHas J1eSTe/TbHOCTb:

MOHUMAaTh U UCIO/Ib30BaTh MPEUMYIIECTBA KOMAH/AHOW W WHUBH/yaTbHOU
paboThI;

BbIOMpATb TEMAaTHUKy W MeTO[jbl COBMECTHBIX [eMCTBUM C Y4éTOM OOIIMX
WHTEPeCOB ¥ BO3MOKHOCTel Ka)KI0ro uieHa KOJIJIeKTHBa;

NPUHMAMATh LIeId  COBMECTHOW  [|eTeNbHOCTH, OpraHW30BbIBaTh U
KOOPAVHHUPOBATb [IeMCTBUSI T0 WX AOCTI)KEHUIO: COCTAB/ATH TUIAH JIeHCTBU,
pacrnpefiesiiTb pPOMd C y4Y€TOM MHEHUM YJaCTHUKOB, OOCY)X[aTb pe3y/bTaTbl
COBMECTHOM paboThI;

OLIeHMBaTh KaueCTBO CBOEr0 BK/Iafla M KaXKJOr0 YJYaCTHMKA KOMaHZbI B
061111 pe3y/bTaT 1o pa3paboTaHHbIM KPUTEPUSIM;

npejjiaraTb HOBBIE TPOEKTHI, OIEHWBaTh WJIEW C TIO3UI[UM HOBH3HBI,
OPUTMHAbHOCTH, TIPaKTHUeCKOW 3HAUMMOCTH;

OCYIIIeCTB/IATh TIO3UTUBHOE CTpaTerMueckoe TIOBe/leHre B Pa3IMuHbIX
CUTYaL[UsIX, TIPOSIB/IATH TBOPUYECTBO M BOOOpa)keHHe, ObITh MHUL[MATUBHBIM.

PerysTUBHBIE YHHUBEPCAJIbHBIE YueOHbIe AeiCTBHS

1) camoopraHM3aLs:

CaMOCTOSITe/TEHO OCYIIeCTBJISITh TT03HABaTeIbHYIO [IeATe/TbHOCTh, BBISIBJISTh
1Tpo0/IeMbl, CTaBUTh M (DOPMY/IMPOBATh COOCTBEHHBIE 3a7lau B 0Opa3oBaTe/bHOMN
NesITeIbHOCTU U )KU3HEHHBIX CUTYaLUSIX;

CAMOCTOSITEJILHO ~ COCTaB/STh IUIaH  pellieHWss Tpo0sieMbl € YYETOM
MMEIOIIXCsI PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEM U TIPeAIIOUTeHUM;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacIvpsTh paMK{ yueOHOTo TpeiMeTa Ha OCHOBe JIMUHBIX TIPeINOUTeHUH;

ZiesiaTh 0CO3HAHHBIM BBIOOP, apryMeHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OlLIeHHBAaTh TTPUOOPeTEHHBIN OTIbIT;

criocobcTBoBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOW 3pPYAULIUMA B
pa3HbIX 00/IaCTSX 3HAHWM, IMOCTOSHHO TIOBBIIIATH CBOWM OOpa3oBaTe/NbHBIA U
KY/JbTYPHBIA YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCHUTb KODPEKTHBBI B [leATeTbHOCTD,
OLIeHUBaTh COOTBETCTBHE Pe3y/IbTaTOB LieJisM;

B/a/leTb ~ HaBbIKAaMK  TI03HaBaTe/JIbHOM  pedyieKcMM  KaK ~ OCO3HaHUs
coBepIllaeMbIX JE€NUCTBUM U MBIC/IUTENbHBIX TIPOLECCOB, WX pe3y/JbTaToOB M



OCHOBaHWM, HWCII0/Ib30BaTh TIPUEMBI ped/IeKCUU /IS OL[eHKW CUTYyallud, BbIOOpa
BEPHOTO PeIlIeHUs;

OL|eHWBATh PUCKU U CBOEBPEMEHHO TIPUHUMATh PEIIeHHUs TI0 KX CHIYKEHHIO;

NMPUHUMAaTb MOTHBBI M apryMeHTbl JPYTUX IIpU aHaau3e pe3y/IbTaToB
NesITe/TbHOCTH.

3) nipuHATHA cebs U JpyTrux:

MPUHUMATh Ce0sl, MTOHKMasi CBOM HEIOCTaTKH U JIOCTOMHCTRA;

NMPUHUMAaTb MOTHBBI M apryMeHTbl [JPYTUX TIpU aHajJu3e pe3y/IbTaToB
NesITe/TbHOCTH;

MpY3HaBaTh CBOE MPaBO U MPaBO JIPYTHX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTb TTIOHMMaTh MUP C TIO3ULIMHU IPYTOT0 YeIoBeKa.

ITPEAMETHBIE PE3YJIbTATHI

B mporjecce u3ydeHusi Kypca WHGOpPMAaTUKU YriayOsiéHHOro ypoBHS B 10
K/1acce 00yJarouMucst OyayT JOCTUTHYTHI CIeAYIOIIHe TIpeJMeTHbIe Pe3y/IbTaThI:

Ba/ieHHe TIpe/iCTaB/eHUsIMM O poJii MHGOpMAal[Md M CBSI3aHHBIX C Hel
MPOL[eCCOB B TIpUpOjle, TeXHUKe U OOIecTBe, TIOHATUSIMU «HUHPOpPMAaLUs»,
«MHGOPMALIMOHHBIM  TIPOIIeCC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMBI»,
«cucTeMHbIN 3¢ deKT», «uHbOpMaLMOHHasE CHUCTeMa», «CUCTeMa yTpaBieHUsI»;

B/aJleHre MeTo/laMH TIoMCKa WHdopMmalud B ceTu VHTepHeT, yMmeHUe
KPUTHUECKU OIleHUBaTh WH(OPMaLHIO, TTO/TyUeHHYI0 U3 ceTH VIHTepHeT;

yMeHWe XapaKTepu3oBaThb Oofblliie AaHHble, TPUBOAWUTL TIPUMEpHI
WUCTOYHMKOB WX TIOJiyUeHWs] UM  HarpaB/eHWsT WUCIO/Ib30BaHUsS, yMeHUe
K/IacCU(UIMPOBaTh OCHOBHBIE 3a/laud aHaiu3a [JaHHbIX (TIPOTHO3MPOBaHUE,
K1accudukanus, K/lacTepu3aLiys, aHaJn3 OTKJIOHEHUH), TIOHUMATh
T0C/IeloBaTeTbHOCTh PellleHusI 3a/layu aHa/in3a JaHHbIX: COOp MepBUYHBIX JaHHBIX,
OUMCTKA U OIleHKa KaueCcTBa /IaHHBIX, BBIOOp W/WIKM TIOCTPOEHHE MOZesH,
npeobpa3oBaHye JaHHbBIX, BU3ya/lu3al[ysl IaHHBIX, UHTepPIpeTarysi pe3y/IbTaToB;

MOHMMaHWe OCHOBHBIX TIPUHI[UTIOB YCTPOMCTBA U (PYHKI[MOHHUPOBAHUS
COBpPEMEHHBIX CTal[MOHAPHBIX U MOOU/IbHBIX KOMITbIOTEPOB, TeHZEHLIUI pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHA;

B/a/leHle HaBblKaMUd PaboThl C OMepalMoOHHBIMK CUCTeMaMU, OCHOBHBIMU
BUZIAMUA TPOrPaMMHOTO o0ecrieueHus [/s  pellleHWs y4yeOHBIX 3azad  TIO
BbIOpaHHOM CTierraIi3alim;

Ha/Inyue TpeJCTaB/IeHU 0 KOMIbIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 6a30BbIX MPUHIUIAX OpPraHU3ali U GYHKLMOHUPOBAHUS KOMITbIOT@PHBIX
ceTei, 00 0OIMX TPUHIMIIAX pa3pabOTKM U GYHKIMOHWPOBAHUS WHTEPHET-
TIPU/IO’KEHUH;



MOHMMaHWe yrpo3 WHGOPMAalMOHHOM  6e30MacHOCTH, UCI0J/Ib30BaHUE
METOJJOB U CpeJCTB TIPOTHUBOAEWCTBUS STHM yrpo3aMm, coO/rojieHre Mep
6e3011acHOCTH, MpeAOTBPAILAIOLMX He3aKOHHOe pacripoCTpaHeHre MepCcoHaIbHBIX
JAHHBIX, cOOJM0jeHre TpeOOBaHU TeXHUKN 0e30TacCHOCTH U TUTHeHbI Tpu paboTe
C KOMITbIOTEPAMH U APYTUMH KOMITOHEHTaMU I[TU(PPOBOTO OKPY>KeHHUs], TOHUMaHHe
TIPABOBLIX OCHOB HCITI0J/Ib30BaHMsI KOMIIbIOTEPHBIX MporpamM, 0a3 [aHHBIX U
paboTel B cetn IHTEpHET;

MOHVMaHHe OCHOBHBIX TIPUHIUIIOB AMCKPEeTHU3allMd PA3UYHBIX BH/I0B
wHbOpMaI[ii, yMeHHe OmpefensTb WHPOPMAIIMOHHBIM OO0bEM TEKCTOBBIX,
rpadruecKuX U 3BYKOBBIX JAHHBIX TPH 3aJaHHBIX TapaMeTpax AWCKpeTH3alluH,
yMeHUe OIpefie/isiTh CPeIHIOI0 CKOPOCTb Tepefiaud JlaHHBIX, OLIeHHWBATh
M3MeHeHrWe BpeMeHM T1epefiaud TPy Uu3MeHeHWM WH(POPMAaI[MOHHOTO 00BhEMa
JAHHBIX U XapaKTePUCTHUK KaHasa CBS3W;

yMeHHe MCTIO/b30BaTh TIPU pellieHUH 3a/lad CBOWCTBA MO3WUI[MOHHOU 3arucu
yKCeJl, aJITOPUTMa TIOCTPOEHHsI 3alTMCU UKC/Ia B TIO3UI[MOHHOM CHUCTeMe CUHCIeHUsI
C 3a/laHHBIM OCHOBaHHEM M TIOCTPOEHHUs YMCJia 10 CTPOKe, COZeprKallleil 3amuch
3TOT0 4YKC/ja B TIO3ULIMOHHOW CHCTeMe CUWC/IeHHs C 3aJaHHbIM OCHOBaHHUEM,
yMeHHe BBITNOJHATE apu(MeTHUecKde OIepaliii B TO3UIMOHHBIX CHCTeMaxX
CUHC/IEHUS;

yMeHUe BBITIOJHATE Tpeobpa3oBaHusl JIOTUUECKUX BBIPAKeHHM, UCIIOMb3Ys
3aKOHbI anreOpbl JIOTUKW, YMeHHe CTPOWThb JIOTMUeCKoe BbIpaKeHHWe B
MU3BIOHKTUBHON ¥ KOHBbIOHKTHBHOW HOPMaJIbHBIX (hOpMax IO 3a/[aHHOM Tabsmile
WMCTUHHOCTH, HCC/Ief0BaTh 00/aCTh WCTUHHOCTH BbICKA3bIBaHUs, COJI€pIKalllero
repeMeHHbIe, PellaTh HeC/I0XKHbIe JIOTHUeCKHe YPaBHEHUS M CHCTEMbI ypaBHEHUH;

MOHMMaHHe 0a30BbIX aJIrOPUTMOB 0OOpPabOOTKM UHMC/IOBOH U TEKCTOBOM
vHbopMaluy (3armuch Yucesl B TIO3WI[MOHHOM CHCTEMe CUMC/IeHUs, HaXOXKeHHe
BCEX MPOCTBIX YKMCes B 3a/JaHHOM Jiraria3oHe, 00paboTka MHOTOpa3psiIHbIX 1[e/IbIX
YKCesi, aHa/IM3 CUMBOJIBHBIX CTPOK U JIPYTUX), aJITOPUTMOB ITOMCKAa U COPTUPOBKH,
yMeHHe OrpefieiiTb CA0XKHOCTh M3y4yaeMbIX B Kypce 0a30BbIX aJrOpPHUTMOB
(cymMmmupoBaHMe 371eMEeHTOB MacCHhBa, COPTHMPOBKA MacCHBa, IepeOOpHbie
aJICOPUTMBI, TBOMYHBIN TOMCK) W TPUBOJAWUTH MPUMEPbI HECKOTBKUX alTOPUTMOB
Pa3HOM CJIOXKHOCTH [I/IsI PellieHus] OTHOM 3a/jauu;

B/IaJIeHe YHUBEPCA/LHBIM S3bIKOM MPOTPAaMMHPOBAHHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeicTtaBneHusMd O 0a30BBIX THMAaX [JaHHBIX U
CTPYKTypax [laHHBIX, yMeHHe WCII0/b30BaTb OCHOBHBbIE  YIpPaBsHOLIVe
KOHCTPYKLIMM, YME€HHWe OCYIIeCTB/ISTh aHaju3 TMpe/oyKeHHOM IpPOrpaMMBb:
oripe/iesisiTh pe3y/ibTaThl paboThl MPOrpaMMbl TIPY 3alAHHBIX UCXO/HBIX [JaHHBIX,
oripefiesisiTb, MPU KaKUX HCXOAHBIX [JaHHBIX BO3MOXKHO TOyYeHHe yKa3aHHbIX



pe3y/ibTaTOB, BBISB/SAThH JaHHbIe, KOTOPble MOTYT MPUBECTH K OlLlMOKe B paboTe
Mporpammbl, (HOPMYJIMPOBaTh NPe//I0KEHHS 10 YIYULIEHUI0 POrPaMMHOTI0 KO/a;

yMEeHHWe CO3[aBaTb CTPYKTYPHMPDOBaHHbIE TEKCTOBbIE [IOKYMEHTbl U
JIeMOHCTPALIMOHHbIe MaTepHasbl C UCMO0JIb30BaHUEM BO3MOXXHOCTEM COBPEMEHHBIX
MIPOrPaMMHBIX CPeJCTB M 00/IauHBIX CEPBHCOB,

yMeHUe KCII0/Ib30BaTh 3/IeKTPOHHbIe TAaO/ULIbI /151 aHa/lK3a, TIpe/iCTaBaeH s
M 00paboTkM  JaHHBIX  (BK/OUasi  BbIUMC/IEHME  CYMMbI,  CpeJHero
apudmMeTrueckoro, HaubO/bIIIETO W HAUMEHBINIETO 3HAUEHHWM, PpellleHue
ypaBHeHHUI, BBIOOpD OITHMAnbHOTO pellleHus, MoAOOp JTMHUM TpeH[a, pelleHre
3a/lau NMPOTHO3UPOBaHUs).

B mpoiiecce u3yueHus: Kypca MH(OPMATUKH Yriay0/éHHOTO ypoBHS B 11
K/acce o6yJarommuMucs 0yayT OCTUTHYTHI C/Ie/IyIOIUe MpeiMeTHbIe pe3y/IbTaThl:

yMeHWe CTPOUTh HepaBHOMEDPHbIE KOJbl, [OIYyCKarolhe OJHO3HAaYHOe
NeKOIMpoBaHWe CooOIeHnii (TipeUKCHBIE KOZbI), HCII0/Ib30BaTh IMPOCTEHIIIHe
KOZIbl, KOTOPbIe TI03BOJISIIOT 0OHAPY’)KKMBATh W MCTIPAB/ISATH OLIMOKYU TIPU Tiepejave
JaHHBIX, CTPOUTHL KOJ, 00ecIrieurBaloIiii HaWMEeHBIITYI0 BO3MOXKHYIO CpeHIOI0
JJIMHY COOOIlleHHsI TIPM W3BECTHOM 4YacTOTe CUMBOJIOB, TIOSICHSATb TMPUHIUIIBI
pabOTHI IPOCTHIX A/ITOPUTMOB CXKATUS JAHHBIX;

yMeHUe pellaTh aJrOpUTMUUECKHe 3a/laud, CBsi3aHHbIe C aHa/IM30M rpados
(3ajauM  TMOCTPOEHUWs] ONTUMaJbHOTO TIYTU MeXAYy BepluMHamMu rpada,
ompefieJieHUs ~ KOJIMYeCTBA  pPA3/IMUHbIX  TyTed  MeXAy  BepLIMHAMHU
OPUEHTUPOBAHHOI0 alUKIMYecKoro rpada), ymeHWe UCMOJIb30BaTh [lepeBbsi TIPU
aHa/M3e W TIOCTPOEHWM KOJOB W JJis TIpeACTaB/ieHUs apudMeTUYecKUx
BbIpaKe€HHWM, TIPU pelleHnU 3a/iau TIOMCKa U COPTUPOBKH, YMeHHe CTPOUTH [epeBO
WTPBI TI0 33/laHHOMY aJTOPUTMY, pa3pabaTbiBaTh ¥ 0OOCHOBBIBATH BBHIUTPHIIIHYHO
CTPaTEeTui0 WUIPBbI;

yMeHHe pa3pabaTbiBaTh W peann30BbIBaTL B BHZE TIporpaMM 0a3oBble
a/ITOPUTMbI, YMeHHe UCMO0/Ib30BaTh B TMpOrpaMmax [aHHble pa3/IMUHbIX TUIIOB C
Y4€TOM OrpaHWYEHMM Ha [Yara30H WX BO3MOJKHBIX 3HAau€HWW, MPUMEHSATh TpHU
pelleHny 3a7jau CTPYKTYPhI JAHHBIX (COIMCKH, C/IOBAapH, CTeKU, OYepeliy, NepeBbsi),
WCTIO/Ib30BaTh 0a30Bble oOmepalid CO CTPYKTYPaMHM [IaHHBIX, TIPUMEHSThb
CTaHJJaPTHbIE ¥ COOCTBEHHBIE TIOJIIPOrPaMMbI /i1 00pabOTKM UKCIOBBIX JJaHHBIX
W CHMBOJIBHBIX CTPOK, HCII0/Ib30BaTh IMPH pa3paboTKe TporpaMMm OUOMMOTEKH
MOAMNpOrpaMM, 3HaTh (YHKLIMOHA/TbHbIE BO3MOXXHOCTH MWHCTPYMEHTATbHBIX
CpeACTB cpeibl pa3paboTKH, yMeHHe HCII0/b30BaTh CPe/[CTBA OT/IaZKKU MPOrpaMM B
cpezie NpOrpaMMHPOBaHUs], YMeHHE JOKyME@HTUPOBATh POrPaMMBbI;

yMeHUe CO3/laBaTh BeO-CTpaHULIbI;

B/a/leHMe OCHOBHBIMM CBeJleHUsIMM O 0a3ax JaHHbIX, WX CTPYKTYpE,
CpeAcTBaxX CO3[aHUs W paboTbl C HUMH, yMeHHe WCII0/Ib30BaTh TaO/IMUYHbIe



(pensitioHHbIe) 6a3bl AAHHBIX (COCTaB/SATh 3aMpoChl B 6a3ax AAHHBIX, BBITIOIHSITh
COPTHPOBKY U TIOMCK 3armvcei B 0a3e JaHHBIX, HAMOJHATL pa3paboTaHHyro 6a3y
JlaHHBIX) U CTIPAaBOYHbIE CUCTEMBI;

yMeHUe HCII0/1b30BaTh KOMIBIOTEPHO-MaTeMaTUuecKre MOy J1Jisl aHa/lv3a
00bEeKTOB U TIpOIeccOB: (OPMY/IMPOBATh Lieflb MOZETUPOBaHUs, BBIMOTHATh
aHa/Ii3 pe3yJ/bTaTOB, TIOJyYeHHbIX B XO/le MO/le/TMPOBaHusl, OL|eHUBaTh
COOTBETCTBUE MOJe/IM MOjle/TMpyeMOMy OOBeKTYy WX TIpoLiecCy, Tpe/CTaB/sTh
pe3y/ibTaThbl MOJIe/TMPOBaHUS B HAr/ISIAHOM BUJE;

yMeHHe OpraHu30BbIBaTb JMYHOE WH(OPMALIMOHHOE TMPOCTPAHCTBO C
VCIOJIb30BaHUEM Ppa3/iMyHbIX CPeACTB LM(POBBIX TEXHOJIOTHM, TOHUMaHUe
BO3MOXXHOCTeM LM(POBBIX CEPBHCOB TOCYJAapCTBEHHBbIX YCIYT, LU(PPOBBIX
o0Opa3oBaTe/IbHbIX CEPBUCOB,;

MOHMMaHWe OCHOBHBIX TPUHLIMIIOB PabOThI, BO3MOXKHOCTeN W OrpaHUUeHUs
NpYMeHeHUs TeXHOJIOTHUH MCKYCCTBEHHOTO WHTe/IeKTa B pa3/IMUHBIX 00/acTsX,
Ha/Muue TIpe/CTaB/ieHUd O Kpyre pellaeMbIX 3ajilau MalllMHHOTO OO0yueHust
(pacrio3HaBaHUsl, KlacCU(PUKALIMM U TIPOTHO3UPOBaHMsI) Ha/uuue Tpe/|CTaBlIeHUI
00  UCMOMb30BaHMM  WHMPOPMAIIMOHHBIX  TEXHOJOTUA B PA3/IMUYHBIX
NpodeccuoHabHBIX Cepax.



TEMATHUYECKOE IVIAHUPOBAHUE
10 KITACC

KommyecTBo yacoB O/eKTPOHHbIE
1(pOoBbIE
Ne n/m HavmeHnoBaHue pa3zie/ioB 4 TeM IIPOrpaMMel Kontpormbaele  IIpakTuueckue (tpacop )
Bcero obpasoBare/bHbIE
paboTsI paboTsI
pecypcel
Pazgen 1. IugpoBas rpaMOTHOCTD
11 KommbioTep - yHUBepcanbHOe YCTPOHUCTBO 6
) 00paboTKu JaHHBIX
1.2 [TporpaMmMHOe obecrieueHue
1.3 KowmribroTepHsle ceTu
1.4 WudbopmariionHasi 6e301acHOCThb 1 2
Wtoro no paspeny 24
Pa3pnen 2. TeopeTuuecKrie OCHOBHI MH(OPMAaTHKU
21 [TpencraBneHve nHGOpMaLY B 19 5
KOMITbIOTepe
2.2 OcHOBBI anreOpbI JIOTUKA 14 1 1
2.3 KomrnsroTepHas apudmeTrka 7 1
Wroro no pa3peny 40
Paszien 3. AJropuT™MBI ¥ IPOrpaMMHpOBaHHe
3.1 BBezenue B mporpaMmmupoBaHue 16 0.5
3.2 BcriomoraresibHble aropuTMel
3.3 UucneHHbIe MeTO/ bl 1
3.4 Anroput™mbl 06paboTKH CHMBOJIBHBIX c i

JlaHHBIX




3.5 ‘ Anroput™bl 06pabOTKH MacCHBOB 10 3.5
Uroro nio pasgeny 44
Pazgen 4. H$opMaIMOHHbIE TEXHOJIOTMH
4.1 ‘ OO6paboTKa TeKCTOBBIX JOKYMEHTOB 1 2.5
4.2 ‘ AHanu3 JaHHbBIX 3
Uroro nio pasgeny 14
PesepBHoe Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 4 21.5




11 KITACC

KommyecTBo yacoB DJIeKTPOHHbIE
OBbIe
Ne /nn HavmeHnoBaHue pa3zie/ioB 4 TeM IIPOrpaMMel KoHTpo/bHBIE IIpakTueckue (tppposeie)
Bcero obpa3zoBare/bHbIe
paboTsI paboTsI
pecypcel
Paspen 1. TeopeTnueckuie OCHOBBI MH()OPMaTUKI
11 Wudopmauus u uHdopMaliioHHbIe 10 25
TIPOLIeCCHI
1.2 MopenvpoBaHue 8 2
Nroro no pazpeny 18
Pa3pen 2. AJropuT™MBI ¥ IpOrpaMMHpOBaHye
2.1 DJieMeHThbI TEOPUH a/ITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPBHI JA@HHBIX 28 1 10
513 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45
MPOrpaMMHUPOBAHUS
Nroro no pazgeny 50
Pazfien 3. 'H¢opMaliOHHbIE TEXHOJIOTHU
31 KomneroTepHO-MaTemMaTuueckoe 3 )
’ MOJIe/TMPOBaHKe
3.2 Basbl aHHbIX 10 1 4
3.3 Beb-caitTbl 14
3.4 KomneloTepHas rpaduka 1 3.5
3.5 3D-MmogenupoBanue 3
Nroro no pazgeny 48




Pe3epBHOe Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 3 36.5






ITOYPOUYHOE INTAHUPOBAHUWE
10 KITACC

Ne
n/mn

KomuecTBO uacoB

Tema ypoka KonTpospHeie
Bcero
paboThI

ITpakTueckue
paboThI

Hara
H3yUYeHUs

OneKTpOHHbIe I(POBLIe
obpa3oBaTe/bHbIe PECYPCHI

TpeboBaHMs TeXHUKH 0€30MMaCHOCTH

Y TUTHeHbI TIpy paboTe ¢

KOMIThbIOTEpaMH U IPYTUMHU 1
KOMITOHEHTaMHU 11 (POBOro

OKPY>KeHUsI

https://m.edsoo.ru/CDS07FZIH

HPI/IHL[I/IHBI pa6OTBI KOMITEHOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH JaHHBIMU C TIOMOIIIBIO IITHH.
KoHTposniepb! BHEIIIHUX YCTPONCTB

https://m.edsoo.ru/4P3NA492H

https://m.edsoo.ru/OYWKB3FCY

ABTOMaTHUeCKOE BBITIOIHEHHE
MpOrpaMMBbl IPOLIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OnepaTyBHas1, IOCTOSIHHAsA U
Jl0JITOBpeMeHHasi MaMsATh.
KoHTponieps! BHEIIHUX YCTPOMCTB.
[Ipsimoli focTyn K naMsaTy
CoBpeMeHHbIe KOMIIbIOTEPHbIE

TeXHOJIOTUHU

[TporpamMmmMHoOe obecrieueHue
KOMITHEOTEPOB, KOMITBIOTEPHBIX 1
CUCTEM U MOOMJTBHBIX YCTPOWCTB

https://m.edsoo.ru/OEEPU9XZM

https://m.edsoo.ru/ALDEXFU8W

https://m.edsoo.ru/FV01UDPU4

CucremHoe rporpaMMHoOe
obecrieyenre. OriepalOHHbIe

https://m.edsoo.ru/40RW2NT2Q




CHUCTEeMBbI

YTtunutel. [lpariBeps! yCTPOWCTB.
[TapannensHOe IpOrpaMMHUpOBaHue

https://m.edsoo.ru/6NYUZLBEM

10

11

12

13

14

VHCTaIAuUs ¥ JeMHCTa/UISLIAS
MIPOrPaMMHOTO 00ecCTieueHust

daiinoBble cucTeMbl. [IpUHIUIIBI
pasMellleHrs U IMeHOBaHUsl ¢haliyioB
B [I0JITOBpEMeHHOM TTaMSITH.
[1Tab/10HBI J/11 OTTMCAHUSI TPYTIIT
¢atinos

3aKoHO/aTe/IbCTBO Poccuiickoii
denepanyiv B 00/1aCTH
MIPOrpaMMHOTO 00ecTieueHus u
JTAaHHBIX

[TpuHLUIIBI TOCTPOEHUS U
anrmapaTHble KOMIIOHEHThI
KOMITbIOTepHbIX ceTeli. CeTeBble
TIPOTOKOJIbI

Cetb IHTEpHET

https://m.edsoo.ru/FO6KMVIHO

https://m.edsoo.ru/2GG4H5WES

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRR5

https://m.edsoo.ru/BUKD6H662

15

16

Pa3penenue IP-cetu Ha niozceTu €
MOMOLI[bIO0 MacCOK Mo/ ceTen

CeteBoe afMUHUCTPUPOBaHKe

https://m.edsoo.ru/B85T9GBUN

https://m.edsoo.ru/WIQQKTKUQ

17

Bupp! fedaTeslbHOCTY B CeTU
NurepHert. CepBuch! VIHTepHeTa.
['ocyzpapcTBeHHbIe 3/IeKTPOHHbIE
CepBUCHI U YCIIYTU

https://m.edsoo.ru/G3N7WU91L

18
19

WndopmarrionHast 6e301acHOCTb

BpezioHOCHBIE TTpOrpaMMHOe

https://m.edsoo.ru/UKKS8RFKUA
https://m.edsoo.ru/Z196J96 WA




20

obecrieueHre ¥ MeTOZbI OOPBOBI C
HUM

ITpakTryeckasi paboTa 1o Teme
"AHTUBUPYCHBIE TIPOrPaMMBbI"

https://m.edsoo.ru/2MUORPFZW

21

Opranu3atysi JMYHOT 0 apXrBa
nHopmaLmu. PesepBHoe
KornupoBaHue. [TaposbHast 3amuTa
apxvBa

https://m.edso0.ru/3762V5S53

22

23

[TudpoBaHue JaHHBIX

AnroputMm mmdpoBanus RSA.
CreraHorpacdus

https://m.edsoo.ru/SHBM1MNPS

https://m.edsoo.rt/NONXTMTGC

24

[TpakTrueckas paboTa 1Mo Teme
"udpoBaHue AaHHBIX"

https://m.edsoo.ru/WO5DBEAHK

25

26

27

28

Vndopmanysi, aHHbIe U 3HaHUS.
WHpopmarivoHHble poLeccsl B
TIpUpPO/ie, TEXHUKE U 00IIecTBe

HenpepbiBHbIE U AWCKPETHbIE
Be/IMYMHBI U CUTHAJIBI.
Heob6xoauMoCTh JUCKpeTU3aLuu
VMH(pOopMaLyy, IpejHa3HauYeHHON
[\/1s1 XpaHeHus], Tlepejjauu U
00paboTKu B IM(POBBIX CHCTEMAX

JBoruyHOE KOAUpOBaHUe.
PaBHOMepHBIe 1 HepaBHOMepHbIe
Ko/ibl. [lekoupoBaHue cOOOIeHNH,
3alMCaHHbIX C TTIOMOLLBIO
HepaBHOMEPHBIX KOJ0B

Ycnosue ®ano. IToctrpoenue

https://m.edsoo.ru/KKHOVPY8T

https://m.edsoo.ru/ITUXPVOKAR

https://m.edsoo.ru/2RN2VP5UY

https://m.edsoo.ru/R5SNZPODAM




OJJHO3HAUHO /1eKO/JUPYeMbIX KO/IOB
c nomobio fiepesa. ['pad A A.
Mapkosa

EuHu1b1 u13MepeHus: KOM4eCcTBa

29 vH(opMaluu. AndaBUTHBIN TTOAXO/ https://m.edsoo.ru/XT1VEDUDE
K OLleHKe KOo/InuecTBa UH(popMaLuu

30 CucteMbl CUMC/IEHUST https://m.edsoo.ru/8VE5V1SFV

31 T1epeoj; wHCest 13 OAHON CHCTEM®! https://m.edsoo.ru/YZ9H2 AL XL
CUMCJIEHUS B IPYTYIO
[BonuHasi, BOCbMepu4Hasi U

32 1IeCTHaALlaTepUUHasi CUCTEMBI https://m.edsoo.ru/FO2E2DBV6
CUMC/IEHUS], CBSI3b MEXY HUMU
[ BoruHasi, BOCbMepu4Hasi u

33 1IeCTHaALlaTepUUHasi CUCTEMBI https://m.edsoo.ru/IGDVA9SGD
CUMCJIEHUs], CBSI3b MEX/y HUMU
[ BonuHasi, BOCbMepu4Hasi u

34 LIeCTHaALaTepPUYHasi CUCTEMBI https://m.edsoo.ru/LX92H6UIO
CUMCJIEHUS], CBSI3b MEXy HUMU

35 ApudveTiieckue oneparyi B https://m.edsoo.rt/MHG6ZNN4XX
TO3UI[MOHHBIX CUCTEMAaX CUMC/IEHUS

36 TpowHas ypapHoBelleHHas https://m.edsoo.ru/BJ1Z3E4YS
CHUCTeMa CUMC/IEHUS

37 FABOUUHO-AIRCATH HAS CHCTeMa https://m.edsoo.ru/W6YFFD1CM
CUMC/IeHUSI

38 KoaupoBanue TekcToB https://m.edsoo.ru/85PJ7KP5T

39 Pacrposoe K?,'HHPOBaHHe https://m.edsoo.ru/ZJ1X9S61P
1300pa’keHUM

40 [MpakTuueckast pabora 1o Teme https://m.edsoo.ru/NZE9X44S1




41

42

43

"[IncKpeTr3aLus rpaguueckomn
vHdopmarmu"

LiBeToBBIE MOZENU. BeKTOpHOE
Ko/iipoBaHue. @opMarthbl ¢aiinios.
TpéxmepHasi rpaduka.
®pakTanbHas rpaduka
KopaupoBanue 3Byka. OlieHKa
nH(MOpMalMOHHOTO 006BEMa
3BYKOBBIX JJaHHBIX TIPY 3aZJaHHBIX
YacToTe AUCKPeTU3aLur U
Pa3psAAHOCTH KOAUPOBAHUS

[TpakTrueckast paboTa 1o Teme

"[IucKpeTH3aLiusi 3ByKOBOM
vHpopmauu"

https://m.edsoo.ru/9Z2TZBZ14J

https://m.edsoo.ru/CG4SSYIAG

https://m.edsoo.ru/RSQ2WIEUJ

44

45

46

47

OcHOBBI anrebpbl JIOTUKA

Jlornueckue omnepariyu. Tabu1bI
WCTUHHOCTHU

Jlornueckue BbIpa>KeHUSI.
Jlornueckue ToXeCTBa.
[loka3arenbCTBO JIOTHUECKUX
TOXKJECTB C TTOMOII[bIO Ta0JIUL]
WCTUHHOCTH

[MpakTuueckast pabota 1o Teme
«[TocTpoeHue U aHamM3 TabIUI]
VCTUHHOCTH B TabJIMUHOM
TIPOLIECCOpEe»

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/5Y X5UNS75

https://m.edsoo.ru/DL66JCD8M

https://m.edsoo.ru/5519KLUHS8

48

Jlorrueckuie orepaiyu U oreparuu

Ha/Jl MHO>XeCTBaMH

https://m.edsoo.ru/UAZ4JF466




49

50

Jlornyeckue ornepalyy U orepalyu
HaJ| MHOXXeCTBaMu

3aKOoHBI a/ire0phI JIOTHKH.
OKBUBajleHTHbIe TIpeoOpa3oBaHUst
JIOTUYeCKUX BbIpaKeHUM

https://m.edsoo.rt/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

51

Jlornueckuie ypaBHEHHUS U CUCTEMBbI
ypaBHEHUM

https://m.edsoo.ru/4LLNS3VNG

52

Jlornueckue QyHKLMU.
3aBHCUMOCTb KOJTMUeCTBa
BO3MOJKHBIX JIOTHUeCKUX (yHKLIN
OT KOJINYeCTBa apryMeHTOB.
[TosiHBIE CUCTEMBI JIOTUYECKUX

byHKLMH

https://m.edso0.ru/491YOOXBS

53

Kanonuueckue (hOpMbI TIOTUUECKHX
BbIpa)keHUH. CoBepIIIeHHbIe
JTU3BIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOPMaJTbHbIE
(bOopMbI, aITOPUTMBI UX TIOCTPOEHHMSI
110 Tab/IMile UCTUHHOCTH

https://m.edsoo.ru/FUSISBD59

54

Jlornyeckue 371eMeHThI B COCTaBe
KOMIIbIOTEpa

https://m.edsoo.ru/FJWV9VRIM

55

56

Tpurrep. Cymmarop.
MHoropa3psiJHbIii CyMMaTop
[TocTpoeHune cxeM Ha JTOTMYECKUX
371eMeHTax. 3aruch JIOTMYeCcKoro
BbIP@)KEHUS 110 JIOTUUECKOW CXeme

https://m.edsoo.ru/RFYE1IA1J

https://m.edsoo.ru/BC2CBFQZU

57

MMKpOCXeMbI ¥ TEXHOJIOTHUS UX
TIPOU3BOACTBA

https://m.edsoo.ru/G6GAVB3D0




58

IIpencraBneHye Lje/bIxX yMces B
NaMsATH KOMIbIOTEpA.
OrpaHn4eHHOCTH Jyana3oHa uuces
TIpPY OrpaHUYeHNH KOTMYecTBa
paspsigos. Ilepernonnenue
pa3psiiHOM CeTKu

https://m.edsoo.ru/IXLRU8ZU4

59

be33HakoBbIe 1 3HaKOBbIE IaHHBIE.
3HaKOBbI OUT. [IBOMUHBII
JIOTIOJIHATE/TbHBIN KOJ
OTpULaTe/IbHBIX YKCes

https://m.edsoo.ru/OFZEI3VFR

60

61

62

[TobuTOBBIE TOTUUECKHEe OTIepaLiUH.

Jloruueckuii, apumeTruuecKuii 1
LMK/INYeCKUU CBUTH

[IIndpoBaHue C TOMOIIbIO
1MoOUTOBOM Oreparfuu
«ackmovaroree NJIN»

Hpe,[[CTaBIIEHI/Ie " XpaHeHHe B
MaMATH KOMIIBHOTEPa
BellleCTBEHHBIX YHCejl

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

https://m.edsoo.ru/80KOOKD1F

63

BrinonHenue onepauuii
BeIIleCTBEHHBIMHU UHC/IaMH,
HaKOIIJIeHHe OIIMOOK IPH
BBIUNCJIEHUSIX

https://m.edsoo.ru/531773CKU

64

[MpakTuueckast pabota 1o Teme
«VI3yueHue 1opa3psijHOro
MAIIMHHOTO TIPe/ICTABJIEHHS LIe/ThIX
Y BeIL|eCTBEHHbBIX UHCEe»

https://m.edsoo.ru/FM003T4J8

65

AHanu3s aJropuTMoB

https://m.edsoo.ru/IBLT792MB




JTanbl pelleHus 3a1au Ha
KoMIbloTepe. IHCTpyMeHTa/IbHbIe

66 https://m.edsoo.ru/ROT5RZCM9
CpeJiCTBa: TPAHC/SATOP, OT/IaJUUK,
MpOo(UIMPOBIIUK
Cpezia mporpaMMHpOBaHUSI.
Komnusnisauums v uHTepripeTanus
67 rporpamM. BupTryasbHble MallluHbI. https://m.edsoo.ru/Q2UVQUY7
NurerpupoBanHas cpeja
pa3paboTKu
68 MeTtozb!l OTIaZKK TIPOrpamMm https://m.edsoo.rt/MN3HU4FKQ
69 THITLI TIePEMEHHLIX B A3bIke https://m.edsoo.ru/TJ965G8F9
MPOrpaMMHpPOBaHUs
70 OO6paboTKa 1]e/IbIX Yncest https://m.edsoo.ru/D84SSWQGF
71 OO0paboTKa BelljeCTBeHHBIX YHCeT https://m.edsoo.ru/DWAC3VBT3
72 CAyualHbIe 1 ICeBAOCTyaRHbIe https://m.edsoo.r/PXWZX2CC6
yrcsia
73 Betsnenus. CiioKHble yC/I0BUS https://m.edsoo.rt/CTTPTWB96
74 [ukisl € ycsioBuem https://m.edsoo.ru/TYOT5Y8QW
LMK /bI 10 NepeMeHHOM.
75 B3anmMo3amMeHs1eMOCThb pa3IMyHbIX https://m.edsoo.ru/E4B3FET37
BU/IOB 1[UKJ/IOB
76 ObpaboTKa HaTypanbHbIX uHcen ¢ https://m.edsoo.ru/CUH84DHHO
HCM0JIb30BaHUEM 1[UK/IOB
Haxosx/ieHre Bcex MPOCTHIX Unces B
3a/laHHOM Jiaria3oHe
77 ITpakTryeckasi paboTa 1o Teme 0.5 https://m.edsoo.rut/KQAFQ6HKQ

«PellieHue 3a/1a4 METOZIOM
niepebopa»




78
79

WHBapuaHT LjUK/1a

[JoKymMeHTHpOBaHHe IIpOrpaMm

https://m.edsoo.ru/VIJHSVDIC
https://m.edsoo.ru/AFZLC0O81N

80

81

OO0paboTKa JaHHBIX, XPAHALUXCS B
datinax

Pa30uenue 3agauM Ha 110/3ajaun

https://m.edsoo.ru/9M32A105T

https://m.edsoo.ru/00EOQIBV7F

82

Vcnonb30BaHre cTaHjapTHOM
OubMMOTEKH s3bIKa
riporpaMmMrpoBanus. [ToakioueHue
OubIMOTEK TTOATIPOrPAMM
CTOPOHHUX MPOW3BOAUTE eN

https://m.edsoo.ru/51R9T4MIK

83

84

85

[TognporpamMmel (TIpoLieyPhI U
yHKLN)

[MoanporpamMMmel (TIPOLEYPHI U
yHKLMN)

ITpakTHueckasi paboTa 1o Teme
"Pa3paboTka rozamporpamm”

https://m.edsoo.ru/QDFZXIZNA

https://m.edsoo.ru/N1KUL4SWE

https://m.edsoo.ru/SWDX3791J

86

Pexypcusi. PekypcuBHbIe 00bEKTBI
(ppakrasnel). PekypcrBHbIe
rpoLeAypsbl U (QyHKLUU.
Wcronb30BaHue cTeka Ajist
OpraHM3aly peKypCUBHBIX
BBI30OBOB

https://m.edsoo.ru/GKZY59X7B

87

[MpakTuueckast pabora 1o Teme
"PekypcuBHBIe OAIIPOrpaMMsbI"

https://m.edsoo.ru/YSAVNBIQV

88

89

Mo/ ynbHbII TPUHLIMIT [IOCTPOEHUS
rporpaMm

Uuc/ieHHbIE METO/bI

https://m.edsoo.ru/MAT4D3MB6

https://m.edsoo.ru/ZAK95AA5D

90

[MpakTuueckast pabora 1o Teme

https://m.edsoo.ru/URWB7XSMQ




91

«YuceHHOe pellleHre YpaBHeHUN»

Ncrnionb3oBanue [UCKpeTU3aluy B
BBIUMC/IUTE/IbHBIX 3a/ja4ax

https://m.edsoo.ru/7QP541UWR

92

93

94

95

96

97

[TpakTrueckast paboTa 1Mo Teme
«[IpubmmKEHHOE BBIYMCIEHHE AJTHH
KPUBBIX U TUIoLaziel puryp»

ITpakTryeckasi paboTa 1o Teme
«[Touck makcumyma (MUHUMYMa)

GbyHKIIN»

OO0OpaboTKa CHMBOJ/IbHBIX [JaHHBIX.
Anroput™Mbl 00paboTKH
CUMBOJIbHBIX CTPOK: MTOZCYET
KOJIMUeCTBa MOsIBJIeHWH CUMBOJIA B
CTpOKe

Anroput™Mbl 00paboTKH
CUMBOJIBHBIX CTPOK: pa30ueHne
CTPOKH Ha CJI0Ba M0 MPO6ebHbIM
CUMBOJIaM

AnropuTtMbl 06paboTKH
CUMBOJIBHBIX CTPOK: TIOMCK
TMIO/JICTPOKY BHYTPH JIaHHOM CTPOKH;
3aMeHa Hau/leHHOM MO CTPOKY Ha
APYT'Y¥O CTPOKY

[TpakTryeckast paboTa 1o Teme
"Ob6paboTKa CTPOK C
WCI10/1b30BaHreM (yHKIUI
CTaHJAPTHOUN OMO/MOTEKH sI3bIKa
IporpamMmMupoBaHus"

https://m.edsoo.ru/8H4ENJ7PH

https://m.edsoo.ru/7CM1E00SM

https://m.edsoo.ru/ZK756B10R

https://m.edsoo.ru/W2Z3JDCC5

https://m.edsoo.ru/GOOMIAFFEFC

https://m.edsoo0.ru/KX48SQDQP




98

99

I'enepatjysi C/10B B 3aJaHHOM
anasure

MaccuBbI ¥ TIOC/IeJ0BaTeTbHOCTH
unce1. [Ipaktrueckasi pabora 1o
TeMe "3ario/HeHre MaccrBa"

0.5

https://m.edsoo.ru/9TUPAGXNE

https://m.edsoo.ru/4ITBNNC5B

100

O06061éHHbIE XapaKTePUCTUKA
MaccHBa

https://m.edsoo.ru/0YZ6SSYYM

101

102

103

104

105

JIVHeMHbIM MOMCK 3ajaHHOT0
3HaueHUs B MaccuBe. [IpakTrueckas
pabora o Teme "JIMHeHHbBIN TOUCK
3a/JaHHOTO 3HaueHus B MaccuBe"

ITpakTHueckasi paboTa 1o Teme
"TTorCcK MMHUMAa/IbHOT O
(MaKcuMManbHOr0) 371eMeHTa B
YKC/IOBOM MaccuBe"

CopTUpOBKAa OJJTHOMEPHOTO
Maccusa. [IpocTeie MeTObI
coptupoBkH. [TpakTueckasi pabora
1o Teme "[IpocTeie MeTO/bI
COPTHMPOBKU Maccusa"

CoprurpoBka ciaussHUeM. beicTpas
COpPTHMPOBKA MacCHBa (a/IrOpUTM
QuickSort). [TpakTuueckasi pabota
1o TemMe "briCcTpas cCOpTUPOBKa
Maccusa"

JBOVMYHBIN MOWCK B
OTCOPTUPOBAHHOM MacCHBe.
[MpakTuueckast pabora 1o Teme
" IBOMUHBINA MOUCK"

0.5

0.5

0.5

0.5

https://m.edsoo.ru/LABGSNIAV

https://m.edsoo.ru/3AMZUG6WRV

https://m.edsoo.ru/W53WDCPMQ

https://m.edsoo.ru/NAWM6NBOD

https://m.edsoo.ru/914RE1Z6C




106 JByMepHbIe MacCUBBI (MaTpHLIbI) 1 https://m.edsoo.ru/7TJ931086
107 Anroputmbl 060pabOTKH MaTpuI] 1 https://m.edsoo.ru/XPVCLUAQU
108 Pertienue 3a7iau aHanM3a JaHHbBIX 1 https://m.edsoo.ru/PNWIG1YJF
109 CpezicTBa TEKCTOBOTO IpoLieccopa 1 https://m.edsoo.rw/EZ67WEGZT
110 KowmrmbrorepHas BEpCTKa TeKCTa 1 https://m.edsoo.ru/0X4NRRMO9R
ITpakTryeckasi paboTa 1o Teme
111 "BépcTKa JOKYMEHTOB C 1 1 https://m.edsoo.ru/2911P5IF7
MaTemMaTUueCKUMHU popmynamu”
112 WHCcTpymeHTEI peLjeH3upoBaHus 1 https://m.edsoo.ru/HVZOMBBZ1
113 lpakTuueckas pabota no Teme 1 1 https://m.edsoo.ru/SKSWK3USV
"MHoOrocTpaHuyHble JOKYMeHTbI"
O6saunble cepBUchl. KosuteKTBHas
pabora c JOKyMeHTaMHu.
114 ITpakTHueckasi paboTa 1o Teme 1 0.5 https://m.edsoo.ru/PSEMOK5FA
"KonnektrBHast pabora c
JlOKyMeHTamMu"
115 AHanus JaHHbIX. bosblive faHHbIe 1 https://m.edso0.ru/SISHO04DY
116 MaiiiiHHOe 00yueHne 1 https://m.edsoo.ru/4QQ6LLF9Z
117 ARAH3 JAHHBIX C MOMOLLEIO 1 https://m.edsoo.ru/MPMJ7NWH4
9JIEKTPOHHBIX Ta0JIUI]
[MTpakTHueckast paboTa 1Mo Teme
118 "AHanu3 JaHHBIX C TIOMOLL[BIO 1 1 https://m.edsoo0.ru/07PRYQ2YV
3/IEKTPOHHBIX Tab/HIT"
[TocTtpoenuie rpavKoB PyHKLIMH.
[MpakTuueckast pabora 1o Teme
119 "HarsisiiHOe npesicTaBieHye 1 0.5 https://m.edsoo.ru/BEGWQZJL3

pe3y/nbTaTOB CTATUCTUUECKOU
00pabOTKH IaHHBIX B BUJIE




JvarpamMM Cpe/iCTBaMH pe/lakTopa
3/IEKTPOHHBIX Tab/HIT"

JIunuu tpeHpa. [IpakTrueckas

120 pabota 1o Teme "Tlog00p TUHUN 1 0.5 https://m.edsoo.ru/LP48TOLWO

TpeHa, IporHo3upoBaHue”

[Tox60p mapametpa. [TpakTHueckas
121 pabora no Teme "qHUCHeHHoe 1 0.5 https://m.edsoo.ru/HNS13RRJQ

pellieHre YpaBHEHUH C TTIOMOILLbIO

nozbopa mapameTpa"

OnTumM3alus KakK MoucK

HaWIyyulllero pelieHus B 3aJlaHHbIX
122 yenosusx. IpakTieckas pabora no 1 0.5 https://m.edsoo.ru/STQFNZ7BE

TeMe "PelieHue 3amau

ONTHMH3ALIUU C TIOMOIIIBIO

9JIEKTPOHHBIX Ta0/u1]"
123 PesepBHOe Bpems 1 https://m.edsoo.ru/4L3CE4K27Z
124 Pe3epBHOe Bpems 1 https://m.edsoo.ru/7ENSDK?75J
125 PesepBHOe Bpems 1 https://m.edsoo.ru/30HWTOEQ9
126 Pe3epBHOe BpeMmst 1 https://m.edsoo.ru/JKSPQ6H60
127 Pe3epBHOe Bpemst 1 https://m.edsoo.ru/1F185Q365
128 PesepBHoe Bpems 1 https://m.edsoo.ru/33J80ONXY3
129 PesepBHoe Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PesepBHOe Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHoe Bpems 1 https://m.edsoo.ru/ZGNDV8DFG
132 PesepBHOe Bpems 1 https://m.edsoo.r/ZY5EPBTLO
133 PesepBHOe Bpems 1 https://m.edsoo.rt/NANWGLRO4
134 PesepBHOe Bpems 1 https://m.edsoo.ru/OMIJJR6LIN




135 Pe3epBHOe Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PesepBHOe Bpems 1 https://m.edsoo.ru/4IRJITM1B1
OBIIEE KOJIMYECTBO YACOB I1O
136 21.5

I[TPOI'PAMME




11 KITACC

KonmuecTBO 4acoB

Ne Hara O/neKTpOHHbIe I(POBLIe
nn Tewa ypoxa Bcero Konmpormrere | Ipaxrireckne u3ydyeHuss  oOpa3oBaTe/bHbIE PECYPCHI
PEGT S paboTsI

KonnuectBo nH(popMaLyu 1 https://m.edsoo.ru/CPW6RXX4Z
ANIropUTMBI CKaTUS JaHHBIX 1 https://m.edsoo.ru/1PANRPUFP

3 Anroputm Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[MpakTrueckas paboTa 1o Teme

4 "CrKkaTtue JaHHBIX C TIOMOILIBI0 1 1 https://m.edsoo.ru/87IAFKQO0D
anroputma XaddmaHa"

5 Anroputm LZW 1 https://m.edso0.ru/8X5390JF6
ANTOPUTMBI C’KaTHsl JAHHBIX C
rotepsiMu. [IpakTrueckast paborta

6 no teMme "CykaTue JaHHBIX C 1 0.5 https://m.edsoo.ru/580KGLJGP
notepsimu (anroputmel JPEG,
MP3)"
CxopocTh Tiepeiaun JaHHbBIX 1 https://m.edsoo.ru/N6OLKL2PN
[TomexoycTolurBbIe KOJbI 1 https://m.edsoo.ru/HA352TYKO
[TpakTrueckast paboTa 1o Teme

9 . 1 1 https://m.edsoo0.ru/4DOSUS5SIS
"[IomexoycTonuvBble KOAbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U
UX B3aumogercTeue. CUCTeMHBIN

10 3¢dexT. YnpaBiaeHue Kak 1 https://m.edsoo.ru/7ELOJJWA9
VH($OpMaLMOHHBIH poLecC.
OO6paTHas CBsI3b

11 Mopenu 1 MojenpoBaHye 1 https://m.edsoo.ru/3LOSU7KCU

12 ['pader 1 https://m.edsoo.ru/SMP12YT114




13 Pemmenue 3aau c nomorisio rpaoB https://m.edsoo.ru/5087GM4M6

14 [epeBbst https://m.edsoo.rt/DJXWQFCMV

15 OCHOBBI TEOPUH UTD https://m.edsoo.ru/RLPOBGP1A
[TpakTHueckasi paboTa 1o Teme

16 "ITorCK BBIUTPBILIHOM CTpaTeruu B https://m.edsoo.ru/9IL2S0AQS
urpe C roiHou uH@opmaryei”

17 CPeACTBA HCKYCCTBEHHOrO https://m.edsoo.ru/7PWFW1T16
WHTeJIJIeKTa
[TpakTrueckasi paboTa 1o Teme

18 "Cpe[icTBa UCKYCCTBEHHOT'O https://m.edsoo.ru/HSOPHSFHE
WHTeJIeKTa"
dopManusarys MOHATUS
asroputMma. MainHa TerOpUHTa Kak

19 yHUBepcasibHasi MOZe/lb https://m.edsoo.ru/TS2J4GN9S
BbluMcieHun. Te3uc Yépua—
TrropuHra
[TpakTrueckasi paboTa 1o Teme

20 "CocTaB/ieHue TPOCTOU MPOrpaMMbl https://m.edso00.ru/506 FMKTSV
I MalivHbl ThropuHTa”

21 MaiimHa Ilocrta https://m.edsoo.ru/KD8P880BO

22 HopmanbHble anropugmbel MapkoBa https://m.edsoo.ru/EA2DPC84Y
AJIropUTMHUECKH HepaspeluMble

23 ;T;:Mj;iii:;T;;TMTM%CKOIZ https://m.edsoo.ru/EMWUEDNR9
OTJIa[IKU IPOrPaMM

24 Cno>XHOCTb BBIUMCJIEHUN https://m.edsoo.ru/DI2DPE0X0

25 Homek poCTBIX HHCe B 33AAHHOM https://m.edsoo.ru/H3J1UQKC8

Axdlla30He C ITIOMOILIBIO a/ITOPHUTMa




26

«petieTo JparocheHa»
[pakTrueckas paboTa 1o Teme
"ITonCK TIPOCTBIX UKCeN B 3aJaHHOM
nurariazoHe"

https://m.edsoo.ru/8N9A7JJTV

27

28

29

30

31

32

MHoropaspsiiHble Lie/ible UKCIIa,
3aZlauu JJIMHHOW apu(pMeTHKH

[TpakTrueckasi paboTa 1o Teme
"Peanu3aiiusi BBIYMC/IEHUM C
MHOI'OpaspsiHbIMU YKc/iaMy”

CroBapu (accorjiaTriBHbIe
MaCCHBBI, 0TOOpaXkeHHs). X31II-
tabsmuipbl. [TocTpoeHue andaBUTHO-
YaCTOTHOTO C/I0Baps JJisl 3aZJaHHOTO
TeKCTa

[TpakTrueckast paboTa 1o Teme
"ITocTpoenue andaBUTHO-
YaCTOTHOTO C/I0Baps ISt 3aZJaHHOTO
Tekcra"

AmnHanu3 TeKcTa Ha eCTeCTBEHHOM
A3bIKe. BrizienieHue
1oC/IeI0BaTeIbHOCTEH TI0 11a0JIoHY.
PerynsipHble BeIpakeHUs.
YacToTHLIN aHaIu3

[TpakTryeckast pabora Mo Teme
"AHa/nu3 TeKCTa Ha eCTeCTBEHHOM
s13bIKe"

https://m.edsoo.ru/8FLDAQPS3

https://m.edsoo.ru/JGIPZP98C

https://m.edsoo.ru/TO6DTYWVT

https://m.edsoo.ru/WYRSXTHVB

https://m.edsoo.ru/YJVBQBEEG

https://m.edsoo.ru/SAFNKXPAL

33

Crexku. AHanus MPpaBHU/IBHOCTHU
CKODOYHOTO BbIDa’>KeHUSA

https://m.edsoo.ru/UZ06WG18Q




34

35

36

Bbrurcienre apupMeTuecKoro
BbIpa)keHUsl, 3alMCaHHOrO B
nocTguKCcHOU hopme
[TpakTrueckast paboTa 1o Teme
"BbiuncieHue apu@meTHyeckoro
BbID&)KEeHMs], 3alIMCaHHOIO B
nocTpuKCcHOM Gopme”

Ouepenu. Mcrionb3oBaHue oyepean
J/1s1 BDEMEHHOT'0 XpaHeHHUs JaHHbIX

https://m.edsoo.ru/4APHZ53JB

https://m.edsoo.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14T0

37

38

39

40

41

[MpakTrueckas paboTa 1o Teme
"Ncnonb3oBanue ouepesun”

HepeBbsi. Peanu3auus gepesa C
TIOMOLL[BIO CCBIJIOUHBIX CTPYKTYP.
IBonuHble (OMHApHBIE) A€PEBBSI.
[TocTpoeHue fiepeBa /1Jis1 3a/JaHHOTO
apu(pmMeTHUeCKOro BbIpayKeHHUs

[TpakTrueckast paboTa 1o Teme
"Ncnonb3oBaHue [iepeBbeB 1S
BBIUKC/IeHUS] apu(MeTHUeCKUX
BbIp&KeHUI"

PeKypCHBHbIe alrTOPUTMbI 00X0/1a
nepeBa. Vicronb30BaHMe CTeKa U
ouepeu 11t 00X0/1a epeBa
PeKypCHBHbBIE alTOPUTMbI 00X0/1a
nepeBa. Vicronbp30BaHMe CTeKa U
ouepeau 11t 00Xoza fiepeBa

https://m.edsoo.ru/270RH6HKM

https://m.edsoo.ru/ WXTKRVSPL

https://m.edsoo.ru/4B7IBOLGP

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

42

AnropuTMmbl Ha rpadax.
[TocTpoeHre MUHUMAa/IbHOTO

https://m.edsoo.ru/2ZKXSN8YL




43

OCTOBHOTO /lepeBa B3BeIlIeHHOTO
CBSI3HOTO HEOPHUEHTHPOBAHHOT O
rpada

O6xoz rpacda B ri1ybuny. O6Xof
rpada B LIUPUHY

https://m.edsoo.ru/PDOGDKZX5

44

KonmnuecTBO pasnmyuHbIX IyTen
MeXX/ly BepLIMHAMU
OpPMEHTHPOBaHHOI'O aLIUK/INYeCKOro

rpacda

https://m.edsoo.ru/OK5XBLF1B

45

46

47

Anroput™m 1eiKCTphl.
[TpakTrueckasi paboTa 1o Teme
"BblunciieHre AJIMHBI KpaTuauiiiero
MyTU MeXXAY BeplliHaMu rpada
(anmroput™m [lerkcTphbr)"

Anroputm ®noua—Yopiiania

https://m.edsoo.ru/CRN45WO59

https://m.edsoo.ru/OPUC4APCM

https://m.edsoo0.ru/4T2Y64Y1Y

48

3a,qat11/1, peniaeMbie C IIOMOLIBIO
AWUHAMHWUYECKOro
MNporpaMMHUpOBdHUA: BEIUUC/IEHHUE

PEeKYPCUBHBIX (DYHKIMI

https://m.edsoo.ru/OB03M36FA

49

[TpakTryeckast paboTa 1o Teme
"BblunciieHre peKypCHUBHbBIX
(yHKLMI C TOMOLLBIO
JIMHaMHUeCKOro
rporpaMmmMMpoBaHus"

https://m.edsoo.ru/I39CZ91D1

50

3ajauy, peliaemble C TOMOILBIO
JMHAaMUUeCKOro
TpOrpaMMHPOBaHUS: TIOACUET
KOJTMYeCTBa BapuaHTOB

https://m.edsoo.ru/N6B4V?28X5




51

52

53

54

[TpakTrueckast paboTa 1o Teme
"[TofcuéT Ko/MuecTBa BAPUAHTOB C
TTIOMOLLIBIO JUHAMUYECKOI'0
rporpaMMupoBaHus’”

3azauy, peliaeMbie C [TOMOLLBIO
JVHaMHUeCKOro
MpOrpaMMHPOBaHUS: 3a7,aun
ONTUMU3ALIUU

ITonsiTne o0 mapagurmMax
riporpaMMupoBaHusi. O630p sI3bIKOB
MpOrpaMMHPOBaHUS

IToHsTue 06 0OBEKTHO-

OpHEHTUPOBaHHOM
MpOrpaMMHUPOBaHUU

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU

https://m.edsoo.ru/E8L36V11V

https://m.edsoo.ru/XQP3TUBLF

55

56

57

O0BeKThI U Kacchl. CBOMCTBA U
MeTO/Ibl 00LEKTOB
OOBeKTHO-OPHEHTUPOBAHHBIM
aHa/u3

[TpakTrueckasi paboTa 1o Teme

"M crnonb30BaHue TOTOBBIX KIaCCOB
B porpamme”

https://m.edsoo0.ru/6JQJC1GXS

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/9U0X7ZSAH

58

Pa3paboTKa rporpaMm Ha OCHOBe
00BEKTHO-OPUEHTUPOBAHHOTO
MoIXoza

https://m.edsoo.ru/1PCNI90X?2

59

60

[TpakTrueckasi pabota "Pa3paboTka
TIPOCTOM TPOrpaMMBI C
UCII0/Ib30BaHUeM K/1accoB"

Nukancynauus. [Ipaktuueckas

0.5

https://m.edsoo.ru/OSXBALUVU

https://m.edsoo.rut/XWFD3SRL6




61

pabota 1o Teme "Pa3paboTka
KJlacca, UCTIOJb3YIOIIero
HHKaICyJIALNI"

HacnenoBanue. [Tomumopdusm

https://m.edsoo.ru/3IPHY7VDC

62

63

64

[pakTrueckas paboTa 1o Teme
"Pa3paboTKa MepapXuu KjiaccoB"

Cpeibl ObICTPOM pa3paboTKu
niporpamm. ITpoekTrpoBaHue
uHTepdetica Mob30BaTeIs

[TpoekTrpoBaHue UHTepdeiica
T10/Tb30BaTeJIs

https://m.edsoo.ru/TDEZGXE92

https://m.edsoo.ru/IL6 XESIBF

https://m.edsoo.ru/18FFURCHI

65

HVcrnosib30BaHre TOTOBBIX
yTIpaBJ/isieMbIX 3/IEMEHTOB [I/Is
ToCTpoeHust UHTepdetiica

https://m.edsoo.ru/844Q17ZXE4

66

67

68

[MpakTryeckast paboTa 1o Teme
"Pa3paboTKa IporpamMmmsI C
rpaguueckuM uHTepdericom”

N3yueHue BTOPOro f3bIKa
NPOrpaMMHUPOBaHUS

N3yueHune BTOPOro f3bIKa
NPOrpaMMHUPOBaHUS

https://m.edsoo.ru/M7J3MMDEI

https://m.edsoo.ru/LO9PRNA7S

https://m.edsoo.ru/NKNMXM4HU

69

70

71

OTarbl KOMITBIOTEPHO-
MaTeMaThuueCKOoro Mmoe/1MmpoBdHUA

[vckpeTtusanys npu
MaTemMaThU4eCKOM MO/ e/IMPOBaHUA
HerpepbIBHbIX MPOL[eCCOB.
MopenvpoBaHue JBYKeHYs

[TpakTryeckast paboTa o Teme

https://m.edsoo.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKJQ1UOQ

https://m.edsoo.ru/YCLZ4UHHA




72

"MopenvpoBanue IBUKeHUs "

MogenmupoBaHre OUOIOTHYECKUX
cucreM. [IpakTrueckasi paboTa 1o
TemMe "MogenupoBaHue
OMOOTMYeCKUX CUCTeM"

0.5

https://m.edsoo.ru/925RWHI1WH

73

MaTemaTuueckue MO/Jie/iv B
3KOHOMUKe. BpIunc/inTe/nbHbIe
SKCIIEpUMEHTEI C MOJe/TsIMHA

https://m.edsoo.ru/HYZZHAOZI

74

BeposTHOCTHBIE MOZIe/IH.
[pakTrueckast paboTa 1o Teme
"MMmuTalOHHOE MOZie/IMpOBaHUE C
rnomolLsto Metoga Mounre-Kapso"

0.5

https://m.edsoo.ru/RSDL7ZK22

75

76

KomnbroTepHoe MozienpoBaHue
CUCTeM yNpaBJieHUsl

O6paboTKa pe3y/bTaToB
3KCIepUMeHTa

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/V5BW4WV43

77

TabsmuHble (pensiioHHbIe) 6a3bl
JAHHBIX

https://m.edsoo.ru/I5QMIQ8G4

78

79

80

[Touck, cCOpTUPOBKa U PUIbTPALIUS
JAHHBIX. 3aTPOChI Ha BLIOOPKY
JlaHHBIX. 3ampOCkl C IapaMeTpaMu.
Brrurcisiemble mosisi B 3arpocax

[TpakTryeckast pabora o Teme
"PaboTa c roToBoi 6a30i JaHHbLIX"

MHoroTabruHbie 6a3bl JaHHBIX.
Tunbl cBsi3elt MeXy TabJTUIIAMHU.
BuewurHuii kmou. LieocTHOCT 6a3bl
JAHHBIX

https://m.edsoo.ru/GTZBVTII7

https://m.edsoo.ru/X7YS6VTTG

https://m.edsoo.rt/ XPHQBTDMS8




[TpakTrueckast paboTa 1o Teme

81 "Pa3paboTKa MHOTOTab/MUHOM Oa3bl https://m.edsoo.ru/4FHJ25TDD
JlaHHbIX"
3arpockl K MHOTOTaO/IMUHBIM Oa3am

82 https://m.edsoo.rt/UVIVIW6ERW
JlAHHBIX
I[NpakTrueckas paboTa 1o Teme

83 "3arpockl K MHOTOTab/IMuHOM Oase https://m.edsoo.ru/F9Y XMVOB7
MaHHBIX"

84 A3bIK ynipasieHus gaHHbIMUA SQL https://m.edsoo.ru/PJMIPKQMR
[TpakTrueckasi paboTa 1o Teme

85 "YnpaBieHre JaHHBIMU C TIOMOLLBIO https://m.edsoo0.ru/GL552SSUD
s3b61lka SQL"

86 Hepensuuonibie 6a3s1 AGHHBIX. https://m.edsoo.ru/8Y QXGKB6U
OJKCIepTHbIE CUCTEMbI

87 WHTepHeT-npuioKeHus https://m.edsoo.ru/VUNNCDB4U
[TonsThe o cepBepHOM U

88 HIMEHTCIOM HacTAX camTa. https://m.edsoo.ru/N6DWP4IRG
TexHOJIOTUsS «K/TMeHT — CepBep»,
eé I0CTOMHCTBA U HeJJOCTaTKU

89 OcHosrI s1361Ka HTML https://m.edsoo.ru/G2HZZBEEJ
[MpakTryeckast paboTa 1o Teme

90 "Co3maHue TeKCTOBOM BeO- https://m.edsoo.ru/DD7JRDZIN
CTpaHuULIbI"

91 OcHoBblI s1361Kka HTML https://m.edsoo.ru/QY71J10R7

92 OcHoBrl s1361Ka HTML https://m.edsoo.ru/YLBK9SMHJ
[TpakTHyeckast paboTa 1o Teme

93 "Co3paHue BeO-CTpaHMULIbI, https://m.edsoo.ru/6EIX04QCK

BK/IHOUAIOL[el MyJ/IbTUMeIUHbIe




94

00BeKThI (DUCYHKH, 3BYKOBbIE
JlaHHbIe, BUZE0)"

OCHOBBI KaCKaJHBIX Tab/IHI] CTHIEH
(CSS)

https://m.edsoo.ru/V6H31EQRS5

95

[pakTrueckas paboTa 1o Teme
"OdopmiieHre CTpaHULIbI C
TIOMOIIIbI0 KaCKa/IHBIX Ta0uI]
crunen”

https://m.edsoo.ru/MGSEDM7TA

96
97

CueHapuu Ha g3bIKe JavaScript

Cuenapuu Ha si3bIKe JavaScript

https://m.edsoo.ru/VHY QBFI55
https://m.edsoo.ru/2KY4Y6AT6

98

99

dopmbl Ha BeO-CTpaHMLIe

[TpakTrueckasi paboTa 1o Teme
"Ob6paboTka JaHHBIX hopM"

https://m.edsoo.ru/EPV5ADCQR

https://m.edsoo.ru/KFCH27ELA

100

Pa3wmelrieHue BeO-caiiToB. Y cyra
XOCTHHra. 3arpys3ka (aiijsioB Ha CalT

https://m.edsoo.ru/Y6VM4R542

101

Kazpuposanue. VcnpasieHue
repcrieKTuBel. ['ucrtorpamma.
Koppekuys ypoBHel, KOppeKLus
1Beta. Ob6eci{BeurBaHKe 1IBETHBIX
M300pa>keHuI

https://m.edsoo.ru/IHJ27RN3F

102

BBog u3obpakeHutii ¢
WCII0/Tb30BaHUEM Pa3/TMUHbIX
L[M(POBBIX YCTPOUCTB.
[MpakTryeckast paboTa 1o Teme
"O6paboTka 1[UhPOBBIX
doTorpaduit”

0.5

https://m.edsoo.ru/7GRK7JKF5

103

Pety1ib. PaboTa ¢ obactsamu.
®unbTpel. [TpakTHueckasi paboTa 1o

0.5

https://m.edsoo.rut/LUXAXOCRP




TeMe "PeTyliib IU(PPOBBIX
¢dotorpaduit”

MHoroc/oiHble N300paykeHusl.
TekcroBble ciiou. Macka ciios.

104 . https://m.edsoo.ru/OZ8ER32MA
Kananel. CoxpaHeHue Bbl/le/IeHHOU
obmactu
[pakTrueckas paboTa 1o Teme
105 " P . P " 1 https://m.edsoo.ru/Z6PF79AGO
MHoroc/1oiHbIe 300pa>keHHUsI
[MoaroToBKa WITIOCTpPALWiA /A71s BeO-
caiitoB. [IpakTryeckasi pabora 1o
106 . P P 0.5 https://m.edsoo.ru/7QFGO9KBYK
TeMe " AHUMHUPOBaHHbIE
n300pakeHus"
BekrtopHas rpaguka. Bekropusauus
107 P pad . pHan https://m.edsoo.ru/PIRQNJEXW
PacTPOBBIX U300paKeHUH
[MpakTryeckast pabora o Teme
108 N P P . 1 https://m.edsoo.ru/W84Z3DOGI
BekTopHas rpadvka
[TpUHLIUATIBI TTOCTPOEHUS U
109 peJaKTUPOBaHUs TPEXMEPHBIX https://m.edsoo.ru/KBPNWPJEA
Mojenen
[TpakTryeckast paboTa 1o Teme
110 "Co3paHue NpoCThIX TPEXMepHBIX 1 https://m.edsoo.ru/2XDC5NKUP
Mogenei"
111 Cetounble Mozieni. Martepuassl https://m.edsoo.ro/WE3MVD2FH
[MpakTryeckast paboTa 1o Teme
112 R P P i 1 https://m.edsoo.ru/Z917SRT8Z
CeTouHbIe MOJIETN
MogenupoBaHie UCTOUHHUKOB
113 AP https://m.edsoo.ru/TXUL8GD3U
ocselljeHus. Kamepsl
114 [TpakTryeckast paboTa o Teme 1 https://m.edso0.ru/I78NVIQDI




"Penpepunr"

ApauTtrBHBIE TexHOJ0rHH (3D-

115 — 1 https://m.edsoo.ru/6W1WT296C
[TonsTre 0 BUPTyaJbHOU
116 peaslbHOCTU U [J0TI0JIHEHHOU 1 https://m.edsoo.ru/BZDFAHW04
peasbHOCTH
117 PesepBHOe Bpemst 1 https://m.edsoo.rt/X3RHKBZCM
118 Pe3epBHOe Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 PesepBHOe Bpemst 1 https://m.edsoo0.ru/11GT2RYIK
120 Pe3epBHOe Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHoe Bpems 1 https://m.edsoo.ru/70QVL280H
122 PesepBHOe Bpemst 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHoe Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 PesepBHOe Bpemst 1 https://m.edsoo0.ru/V101XFZX3
125 PesepBHoOe Bpems 1 https://m.edsoo.ru/TUTIIED92
126 PesepBHOe Bpemst 1 https://m.edsoo.rt/VELYQXZD6
127 Pe3epBHOe Bpems 1 https://m.edsoo0.rut/LVBCIMO6R
128 Pe3epBHOe Bpemsi 1 https://m.edsoo.rt/OUQIILVQF
129 Pe3epBHOe Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 Pe3epBHOe Bpemsi 1 https://m.edsoo.ru/T6XN3WBVK
131 Pe3epBHOe Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 Pe3epBHoe Bpems 1 https://m.edsoo.ru/1L4CVP5G8
133 Pe3epBHOe Bpems 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHoe Bpems 1 https://m.edsoo.rt/EPSMZV6]8
135 PesepBHoe Bpems 1 https://m.edsoo.ru/1IET8F6XPS
136 PesepBHOe Bpems 1 https://m.edsoo.ru/G7913B48L




OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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CHCTEMA OLIEHMBAHVSA OBPA3OBATEJILHBIX JOCTVDKEHUN OB YYAFOIIINXCA
10 NTHOPOPMATUKE

Kpurepuu onjeHMBaHUA

[Tpu nsaTrbanIbHOM CUCTeMe OIleHMBaHUS Ha BCeX YPOBHsSX 00yueHus B I1IKoe MpUMeHSIFOTCS
criefiyrolye o01eIUaKTHIeCKIe KPUTePHH:

OtMeTKa «5 (OT/IMYHO)» CTaBUTCS B CIyYae:

e 3HAHWS, TIOHUMAaHUs, TJYyOWHBI yCBOeHWs  oOOyvalUMcsi Bcero  oObema
o6pa3oBaTe/IbHOM MPOrpaMMbl, peaTM30BaHHOM 3a OLleHUBaeMbIi TIepHO/I;

e YMeHHUSl BbIIeJIATH TJIaBHbIE TIOJIOKEHWSI B W3YUYeHHOM Marepuasie, Ha OCHOBAaHUH
(dakToB ¥ mpumepoB 000011aTh, [eaTh BBIBOJbI, YCTAHABAMBATb MEXIIPeJMETHbIe U
BHYTPHUIIPeIMETHBIE CBSI3H;

e OTCYTCTBHS OIIMOOK W HeJOUeTOB P BOCIIPOM3BeJeHUH U3yUeHHOr0 MaTepuaa, rpu
YCTHBIX OTBeTaX, YCTPAHEHWs OTJe/bHbIX HETOUHOCTeH C TOMOILbI0 [OTIOTHUTETbHBIX
BOIPOCOB Ie/arora;

e CoOOMmoOMeHUs KyAbTYpbl TIMCBMEHHOW M YCTHOM peud, TMpaBul oQopMIeHHUs
MTUCbMEHHBIX pador.

OtmeTKa «4 (XOpOLL0)» CTaBUTCS B CIyvae:

e 3HaAHUABCErOM3yuyeHHOroMarepuasna;

e yYMeHMs Bblle/ISITh [JlaBHble TIOJIOXKEHHsSI B M3yYeHHOM MaTepuajie, Ha OCHOBaHHU
¢dakTOB M mpuMepoB 00001aTh, [eaTh BBIBO/bI, YCTAaHABIMBAaTh MEXXIIPeJAMETHbIE WU
BHYTPUIIpe/IMETHbIE CBSI3H, IPUMEHSTh [10/yUeHHble 3HaHUS Ha NIPAKTHKe;

e Ha/MuMs He3HAUWTe/NbHbIX (HerpyObIX) OIIMOOK TpPH BOCIPOW3BEEHUU WU3YUYE€HHOTO
MaTepHara;

e COOJIO/IeHUsT OCHOBHBIX TpaBWI Ky/IbTypbl NMUCbMEHHOW W YCTHOW peud, TIpaBWII
oopmsieHHs TMCbMEHHBIX paboT.

OtmeTKa «3 (yZIOBIETBOPUTENILHO)» CTABUTCA B C/Iyvae:

e 3HAHUS M YCBOEHHWsl MaTepva/jia Ha ypOBHE MHUHUMAJbHBIX TPeOOBaHW TPOrpPaMMbI,
3aTpPy/IHEHUs] TIPM CaMOCTOSITe/IbHOM BOCIPOM3BeJEeHUU, HeOOXOJUMOCTH He3HAUMTe/TbHOU
TIOMOIIA YUUTEIS;

e yMeHMsi paboTaTb Ha YPOBHE BOCIPOM3BEJEHUs, 3aTPyJHEHUs TP OTBeTaX Ha
BU/IOM3MEHEHHBIE BOTIPOCHI;

e Ha/muusg 1-2 TpyObIX OIIMOOK, HECKOJBKUX HETrpyObIX TIPH BOCIPOW3BEAEHUN
M3y4eHHOI0 MaTepuIia;

e HE3HAUYUTEJILHOI0 HeCOOJIF0/IeHHs OCHOBHBIX MPABU/ KY/IbTYPbl MUCbMEHHOMN M YCTHOM
peuw, IpaB/T 0POPMJ/IEHUS MMCbMEHHBIX paboT.

OTMeTKa «2 (HEYyZ0BIETBOPUTEBHO)» CTaBUTCS B CIydae:

e 3HAHUS U YCBOEHMs yueOHOro mMarepuasa Ha YPOBHe HIKe MUHUMa/IbHBIX TpeboBaHUi
NIpOrpaMMbl;

e OTCYTCTBHS yMeHHs1 paboTaTh Ha YPOBHE BOCIIPOW3Be/leHus, 3aTPy/JHEHNS TIPY OTBeTax
Ha CTaHJapTHbIe BOIPOCHI;



e HAaMUMs HECKOJBKMX TpyObIX OmuOOK, OosbIIOro uwMcaa HerpyobIx —IpH
BOCTIPOM3Be/JeHUH N3yUeHHOr0 MaTepuaia;

e 3HAUMTELHOTO HeCOOJIIOZIeHHsI OCHOBHBIX TPaBU/I KY/IbTYPbl TTMCbMEHHOW W YCTHOM
peuu, rpaBu/T 0popMIIeHHsT TUCbMEHHBIX paboT.

Oco6eHHOCTH OL|eHHBaHMS T10 Y4eOHBIM IIpeIMETaM

OcobeHHOCTH OLJeHHBaHHA 110 HHPOPMATHKE
1. OrjeHKa MpakTHUeCKuX paboT
1.1. OT™MeTKa «5» CTaBUTCS, eC/Ti 00yJarOIUHACS:

e BBIIOMHWI paboTy B TIOMHOM o0bemMe ¢  coOsogeHHeM — HeoOXoAUMO
TI0C/Ie/I0BaTe/IbHOCTH IeMCTBUM;

e TMPOBOAMT paboTy B YC/IOBMAX, 0OeCreunBaroIIdX I[OJyYeHHe I[1PaBUIbHBIX
pe3yJ/IbTaTOB U BBIBO/IOB;

e  COOJTIOZIAeTITPABU/IATEXHUKMOE30MaCHOCTH;

e B OTBeTe MPaBWIbHO M AaKKYpPaTHO BBIMOJHSET BCE 3alyCH, TabO/MIbl, PUCYHKH,
yepTexu, rpadrKu, BEIUMC/IEHNS;

e  TPABUILHOBBIO/IHSIETAaHATH30IIHNOOK.

1.2. OT™MeTKa «4» CTaBUTCSI, €C/IU BBITIOJTHEHbI TPeOOBAHUS K OTMETKe «5», HO [IOMyIIeHbl 2—3
HeZioueTa, He Oosiee OJHOM OIIMOKY M OJHOTO HeZloueTa.

1.3. OT™MeTKa «3» CTaBUTCS, eC/Ti 00YYarOIUHACS:

e  BBINOJHWI paboOTy He IO/JHOCTBIO, HO O00beM BBINOJIHEHHONW YacTh TaKOB, 4YTO
T103BOJISIET [0/IyYUTh NPABU/IbHbIE Pe3y/IbTaThbl U BBIBO/bI;
e B XO/le MPoOBe/ieHUsI PadOThI ObL/A AOMYILEHbI OLIUOKH.

1.4. OT™MeTKa «2» CTaBUTCSI, €CJTH 00YJarOL[UICS:

. BBITIOJTHUA/I HE TIOJIHOCTBI0O M 00BeM BBITIOJTHEHHOMH pa6OTbI He TII03BOJIAeT CAe/ldTb
IIpaBU/IBHBIX BBIBO/IOB;
° pa6OTaHPOBOAHHHCBHEHP&BI/IJ’IBHO.

.2. OLleHKa YCTHBIX OTBETOB:
2.1. OT™MeTKa «5» CTaBUTCS, eCi 00yUaroIuncs:

e  MpPaBWIbHO MOHKWMaeT CYIIHOCTb BOMPOCA, /laeT TOUHOe Orpejie/ieHre U UCTOIKOBaHWe
OCHOBHLIX ITOHSTUI;

e TMpPaBWIbHO aHa/U3UpyeT YCJIOBHEe 3a/laud, CTPOUT aJrOpUTM U 3arvChbiBaeT
MpOrpaMMmy;

e  CTPOMUT OTBeT IO COOCTBEHHOMY I/IaHYy, COTIPOBOKJAET OTBET HOBBIMU MPHMEPAMU,
yMeeT NPUMEHUThb 3HAaHUSI B HOBOU CUTYaLUH;

e  MOXET YCTaHOBHUTb CBSI3b MEX]y HM3yuaeMbIM U paHee W3yueHHbIM MaTepuasoM U3
Kypca MH(OPMAaTHKH, a TaK)Ke C MaTepUasioM, YCBOEHHBIM MPU U3yUeHUU APYTuX MpeiMeTOB.

2.2. OT™MeTKa «4» CTaBUTCS, ec/id 00yuaroluics:



e Jam OTBeT IO OCHOBHbIM TpeOOBaHUSIM K OTBETY Ha OTMeTKy «5», HO 0e3
WCTIO/Tb30BaHUsI COOCTBEHHOTO T/IaHa, HOBBIX TIPUMEpPOB, 0e3 TpUMeHeHHs 3HaHWM B HOBOM
cutyaiuu, 0e3 WCIIONBb30BaHMsS CBs3ell C paHee W3y4YeHHBIM MaTepyuajioM U MaTepuasoM,
YCBOEHHBIM MPY U3yUeHUU APYruX MpeJMeTOB;

e JIOMYCTU OAHY OWMOKY uWau He Oojiee ABYX HEJOUETOB U MOKET WX HCIIPABUTH
CaMOCTOSITE/IbHO U/IU C TIOMOLLbIO YUHTEIS.

2.3. OTmeTKa «3» CTaBUTCS, €C/TH 00yUaroIuiics:

e  TPaBWIbLHO MOHUMAET CYL[HOCTb BOIPOCA, HO B OTBETE MMEIOTCS OT/Ie/IbHbIE MTPOOesIbI
B YCBOEHHMHU BOIMPOCOB Kypca WH(OPMATHKU, He MPENSTCTBYIOLIME AalbHENUIIeMY YCBOEHUIO
NIPOrpaMMHOTO MaTepuaa;

e  yMeeT MpPUMEHSATh TOJyYeHHbIe 3HAHWS TPU PEIeHUH TMPOCThIX 33[ay M0 TOTOBOMY
aJITOPUTMY;

e  JIOMYCTWUJ He Oosiee ofjHOM rpy0o# OIMOKHY M JBYX HEJJOUETOB, He OoJiee OZHOM rpy0Ooi
W OZIHOW Herpyboiul owmbku, He Gosiee 2—3 HerpyObIX OIIMOOK, OAHOM Herpybou OLIMOKH U
TpeX HeJIOUeTOB;

e JIOMYyCTWI 4—5 HeJ0ueToB.

2.4. OTMeTKa «2» CTaBUTCS, eCId 00yUaroIuncs:

e He OB/aZie/l OCHOBHBIMM 3HAaHUSMH U YMEHWSIMA B COOTBETCTBUM C TpeOOBaHUSMU
MpOrpaMMBbl U IOTTyCTU/ H0osibliie OIMO0K U HeZ0ueToB, ueM HEOOXOMMO J/IsI OTMETKH «3».



I[TPOBEPAEMBIE HA EI'D 110 THOOPMATHKE TPEBOBAHHUA K

PE3YJIbTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMEI CPEJTHET'O OBIIIEI'O OBPA30BAHUSA

Kopg
IIPOBEPSIEMOTO
TpeboBaHUs

ITpoBepsieMble TPeOOBaHMS K IPEJMETHBIM Pe3y/IbTaTaM OCBOEHHUS
OCHOBHO¥ 00pa30BaTe/IbHO NPorpaMMbI CpeHero o01ero oopa3oBaHUs

1

3HAaTb (MOHHUMATB)

1.1

[ToHMMaHWe OCHOBHBIX TMPHUHLIUIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTal[MOHAPHBIX W MOOWIBHBIX KOMITbIOTEPOB; TeHJeHLIWi
Pa3BUTUST KOMIIBIOTEPHBIX TEXHOJIOTHM; BJafieHHe HaBbIKaMU PabOTHI C
OMepaljMOHHbIMM CUCTEMaMW U OCHOBHBIMU BHJaMH IPOTrpaMMHOIO
obecrieueHust i1 pellleHHs] yuyeOHBIX 3a7au 10  BBIOpAHHOU

criel[Maau3alyu

1.2

1.3

1.4

1.5

1.6

1.7

Hanuuue tipefcTaB/ieHWd O 0a30BbIX TMPUHLMIIAX OpraHU3alid U

(GyHKLMOHUPOBAHUSI KOMITbIOTEPHBIX CeTeil

[ToHMMaHWe OCHOBHBIX TIPUHIMIIOB [JUCKPETH3al[il pa3/U4YHbIX BUOB
vHbopMaLuu

[TonrMaHue 0Aa30BBIX A/JTOPUTMOB 00paOOTKM UMC/IOBOM U TEKCTOBOM
uHpopMaruy (3amMch YKCeT B TIO3WIMOHHOW CHUCTEMe CUMC/IeHUs,
JeJTMMOCTBD 11eJIbIX UKCeJT; HaXOXK/IeHWe BCeX TPOCTBIX YKMCes B 3a/laHHOM
Iuara3oHe; 00paboTKa MHOTOpa3psAHBIX LelbIX YKCeT;  aHaju3

CUMBOJIbHBIX CTPOK W JPYTHX), a/ITOPUTMOB ITOUCKA U COPTHPOBKH

3HaHMe (YHKIMOHAbHBIE BO3MOXXHOCTH HMHCTPYMEHTA/TbHBIX CpPEeZICTB
cpe/bl pa3paboTKH

BrazieHue OCHOBHBIMH CBeJeHUSIMM O 0asax [laHHBIX, UX CTPYKTYPE,

Cpe/CTBax CO3/laHusl ¥ pabOThI C HUMH

[ToHMMaHVe BO3MOKHOCTEM U OrPaHUUEHUN TE€XHOJIOTUHA UCKYCCTBEHHOIO
WHTe/ZIeKTa B pa3/IMyHbIX 00/acTsiX; Haauuue TMpefCTaB/ieHu 00
WCII0/Ib30BaHMM  WH(OPMALMOHHBIX  TEeXHOJOTMM B Pa3/IMUHbIX

ripoeccroHanbHbIX chepax

1.8

BrazeHue TeopeTMYECKMM amrapaTtoM, TO3BOJISIOINIMM OCYILECTBISTh
Tpe/iCTaB/ieHre 3aZIldHHOTO HATYPa/lbHOTO UMC/IA B Pa3/IMUHBIX CHUCTEMax
CUMC/IEHUS; BBITIOJHATL TIPeo0pa30BaHUSI  JIOTMUECKUX  BBbIPA)KEHUH,
WCTIO/B3Ysl 3aKOHBI anreOpbl JIOTWKH; OTpeJesisATh KpaTyaMlluil MyTh BO
B3BellleHHOM rpaje ¥ KOJIWYeCTBO IiyTeld MeXJy BepLIMHAMU

OPHEeHTHPOBAHHOT0 alK/IM4YecKoro rpada




Ywmers

2.1

2.2

YMeHUe WUCMOMb30BaTh KOMITBIOTEPHO-MaTeMaThUueckue MOZeIu [jis
aHanmM3a 0O0BEKTOB U IPOLeCcCOB: (POPMYIMPOBaTh 1ieJib MOJeTUPOBaHMUS,
BBITIOJTHATh @HA/IU3 pe3y/bTaToB, TOJIyUEHHBIX B XOJleé MOZe/MPOBaHUSs;
OlLIeHMBaTh afleKBaTHOCTb MOJe/IU  MOJIe/IUDyeMOMY OOBEeKTy WU

TMpoLieccy; NMpeACTaB/sITh Pe3y/ibTaTbl MOJE/IMPOBAHKs B HAr/ISIITHOM BUJE

YMeHve KnaccuULMpOBaTh OCHOBHbIe 33/jaud aHalu3a [JaHHBIX
(mporHo3upoBaHue, K/accupukays, KJlacTepy3aLys, aHau3
OTKJ/IOHEHM); NOHMMaTh I0C/Ie/l0BaTe/lbHOCTh pellleHUs 3ajad aHaau3a
JAHHBIX: cOOp MePBUYHBIX [JAHHBIX, OYMCTKA U OL|eHKa KauecTBa JIaHHbIX,
BBIOOD ¥ (WIM) TIOCTpPOEHWe MoOje/d, TipeoOpa3oBaHWe [JaHHBIX,

BU3Yya/IM3allUsd JdHHBIX, UHTEPIIPpETallUd PE3Yy/IbTaTOB

2.3
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YMeHue orpefeniiTb UHPOPMAaLMOHHBIA 00BbEM TEKCTOBBIX, rpapuueckux
Y 3BYKOBBIX [IJaHHBIX TIPU 33/laHHbIX MlapaMeTpax AUCKpeTU3aluu. Y MeHue
orpefieNiiTb  CPEJHIOKD  CKOPOCTh Tepefaud  [laHHbIX, OLIeHHWBAThb
VM3MeHeHHWe BpeMeHU Iiepelaud TpU UM3MeHeHUM HWH(GOPMaLMOHHOIO

06BéMa AAdHHBIX U XaDAKTE€PUCTUK KdHd/ld CBA3U

YMmeHue CTPOUTL KO, O6eCHqu/IBaI-OH_U/II‘/JI HaMMEHBIIYI0O BO3MOXHYHO

CPeJIHIOI0 [I/TUHY COOOILeHUsI TIPH U3BECTHOM YaCTOTe CUMBOJIOB

2.5

YMeHHe WCII0/Ib30BaTh TIPY PeIIeHHWH 3a/lau CBOWCTBA TO3UI[MOHHOMN
3aITUCH YMCeJI, aJTOPUTMbI MOCTPOEHUS 3alyCH UYUC/Ia B TMO3UI[MOHHOMN
CUCTeMe CUMC/IeHUs] C 3a/JaHHBIM OCHOBAHHWEM UM TIOCTPOEHHSI YMC/a T10
CTPOKe, COZiep>Kallled 3amuch 3TOT0 UWC/a B TIO3WLIMOHHOM CHCTeMe
CUMC/IEHUS] C  3aJlaHHbIM  OCHOBAHWEM;  YMEHHWe  BBITIOJHSTh

apI/IQ)METI/IT—IECKI/Ie ornepanuy B MO3UIUOHHLIX CUCTeMdX CUHUC/I€EHUSA

2.6

2.7

YMeHHe CTpPOWTH JIOTUUECKOe BbIpD&KEHWE B [IU3bIOHKTUBHOU U
KOHBIOHKTMBHOM  HOpDMasnbHbIX (opMax 1O 3ajaHHON  Tabsie
WUCTUHHOCTH;  HWCCAeoBaTh 00/1aCTh  WCTUHHOCTH  BBICKA3bIBAHUS,

coZep Kalllero rnnepemMeHHbIe; pelldTb HEC/IOXKHBIE JIOTHUUYeCKHEe YDABHEHUA

YMeHue DpelllaTb aArOpUTMUYECKHe 3a/laud, CBs3aHHble C aHaIu30M
rpaoB (3alauM TOCTPOEHUS] ONTUMAJIBLHOTO MYTU MeXy BepllWHaMU
rpacda, orpeziesieHUs] KOIWUECTBA Pa3/IMUHbIX MyTeld MeX[y BepLIMHAMH

OpPHEHTHPOBaHHOTI'0 aLMK/IMUecKoro rpaga)

2.8

YMeHHe UCI0/1b30BaTh JiepeBbsi TIPU aHaU3e W MOCTPOeHUH KOJIOB U JIJist
TpeJiCTaB/ieHUss apu(pMeTHUYeCKUX BbIDA)KEHWM, IpU pelleHuH 3ajad
MOWCKA U COPTHMPOBKW; YMeHHEe CTPOMTb JepeBO HWIPhbl MO 3aJJaHHOMY
aJITOPUTMY; pa3pabaTbiBaTb W OOOCHOBLIBATb BBIUIPBILIHYIO CTpaTeruio

UTPBI




2.9

2.10

YMeHWe aHa/M3UpOBATh AITOPUTMBI C  HCIIO/Ib30BaHUEM  Tab/HI]
TPaCCHUPOBKY; OMpefieNiATh 0e3 MCIoIb30BaHUs KOMITBIOTEpPA Pe3yJbTaThl
BBITIOJTHEHUST HECJIOXKHBIX MPOrpamMM, BKJIIOUAKOIIUX LIMKIIbI, BETBIEHUS U

MoAriporpamMmel, Ipy 3aildaHHBIX UCXOAHBIX OdHHBIX

YMeHue orpefiefiiTb CIOXKHOCTb H3yd4aeMbIx B Kypce 0a30BbIX
aJrOPUTMOB (CYMMHMpOBaHHE 3/IeMEHTOB MacCHBa, COPTMPOBKA MacCHBa,
nepeOOpHbIE aNTOPUTMBI, [BOWUHBIA TIOUCK) W TIPUBOAWUTL TIPUMEPHI

HECKOJIbKMX aJIFTOPUTMOB Pa3HOM CJIOXKHOCTH [I/Is1 PeLlieHUs] OJHOM 3a7,auut

2.11

BnaseHve yHHBepCalbHBIM SI3LIKOM IIPOrPaMMHDOBAHHUsI  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), mpefcTaBieHUssIMA O 6a30BbIX
TUMAaX [JaHHBIX U CTPYKTYpax [aHHbIX; yMeHHe HCITI0/b30BaTh OCHOBHBIE
yTpaB/stolie  KOHCTPYKLIUU; yMeHUe  OCYIeCTB/SITb  aHa/Iu3
MIpe//I0’KeHHOM TTPOrpaMMbI: OTIPe/Ie/IATh Pe3y/IbTaThl PaOOTHI MPOrPaMMbI
MPY 3a/IaHHBIX HCXOZAHBIX [JaHHBIX; OIpEessiTh, MPH KAaKMX HCXOIHBIX
JAHHBIX BO3MOJKHO TIOJy4eHHEe YKa3aHHBIX pe3y/bTaTOB; BBISB/ISATh
JlaHHbIe, KOTOpble MOT'YT TPHBECTH K OLIMOKe B paboTe MpOrpaMMbI;

(dbopMynMpoBaTh NpeJIoKeHUs 10 y/IyullleHHI0 IPOrpaMMHOr0 KoZia

2.12

YMeHWe peanu30BbIBAaTH Ha BBIODAHHOM [yii  W3YYeHHs  SI3bIKe
rporpaMMrpoBaHus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
THUIOBBIE aITOPUTMbI 00PabOTKM uKcCesl, YMCIOBBIX MOC/Ie[0BaTeIbHOCTEH
M MacCHBOB: TIpe/iCTaB/ieHWe UuWc/ia B BHAe Habopa MPOCTHIX
COMHOXXUTeJIeN; HaxoKJeHWe MaKCUMalbHOM (MUHUMAaIbHOM) LU(pbI
HaTypaJbHOTO YMCJIa, 3allMCaHHOrO B CUCTEeMe CUYMC/IEHUS] C OCHOBaHUEM,
He mpeBbiarOIM 10; BbuUKMCIeHHe OOOOIIEHHBIX XapaKTePUCTUK
5/IeMEHTOB MacChBa WM 4YWC/IOBOM TI0C/Ie[0BaTelbHOCTH (CyMMBI,
MpOM3BeJieHHsI  CpeiHer0  apuMeTHYecKOro, MHHUMAJBHOTO U
MaKCHMa/bHOTO 3/IEMEHTOB, KOJMUeCTBa 3/IEMEHTOB, Y/0B/IETBOPSIOLIMX
3a/ldHHOMY YC/IOBMIO); COPTUPOBKY 5/IEMEHTOB MacCCHBA; yMeHHe
WCTO/b30BaTh B TporpaMmax [JaHHble pa3/MuHbIX THUIOB C YUETOM
OrpaHMYeHUI Ha /[uarna30H UX BO3MOXXHBIX 3HaueHWM, MPUMEHSTb TpU
pellleHny 3aflau CTPYKTYpPhl JaHHBIX (CIMCKH, C/I0BapH, CTeKH, Oouepes,
ZlepeBbsi); TPUMEHSITh CTaH/apTHbIE U COOCTBEHHBIE TIOATIPOTPAMMBI JIJIst
00paboTKM UMC/IOBBIX JIaHHBIX M CUMBOJIbHBIX CTPOK; MCII0/Ib30BaTh MPU
pa3paboTKe mporpamMm OHOJ/IMOTEKH MOATPOTPaMM; YMeHHe KCII0/Ib30BaTh

CpeZicTBa OT/IaJK{ POrpaMM B Cpejie pOrpaMMKPOBaHUs

2.13

YMeHWe  WCMO/b30BaTh  3ME€KTPOHHBIE — TabnWIel  [Jid  aHa/IM3a,
npe/icTaB/ieHnss U 00pabOTKY /aHHBIX (BK/IIOYast BLIOOpD OINTHMAa/BHOTO

perieHusi, 1Mof00p JIMHWW TpPeH/a, pelleHre 3aJau MPOTrHO3WPOBAHU);




yMEHHe WCI0/b30BaTh TabauuHble (pensijuoHHBbIe) 0a3bl JAHHBIX U

CITpaBOYHbIe CHCTEMBI

YMeHre OpraHu30BbIBaTb JIMYHOe HH(OPMALMOHHOE TMPOCTPAHCTBO C
514 WCMO/b30BaHWEM  pa3/MuUHbIX  CPeACTB  LU(POBBIX  TEXHOJIOTH;
MOHUMaHKe BO3MOXXHOCTEH LIU(PPOBLIX CEPBUCOB rOCYAapCTBEHHBIX YCIYT,

1M POBBIX 00pa30BaTebHBIX CEPBHUCOB




ITIEPEYEHDb 3JIEMEHTOB COAEPXXAHVS, ITIPOBEPAEMBIX HA EI'D I1O
NHOOPMATHUKE

Kopg

HpOBepHEMLIﬁ 3JIEMEHT COZeP>KdHMsI

1

Ludposasi rpaMOTHOCTb

1.1

1.2

OcHOBHbIe TeH/]eHL[UM Pa3BUTHS KOMITbIOTEPHBIX TEXHOJIOTHH.
[TapannenbHble BbIYKCIEHUS. MHOTOMpPOLeCCOPHbIE CUCTEMBI.

Pacripe/ie/IéHHbIE BLIUMC/TUTE/TbHBIE CUCTEMBI M 00pab0TKa OOBIINX AAHHBIX

[TpyHLMIBI TOCTPOEHHS U arrapaTHble KOMIIOHEHTbI KOMITbIOTEPHBIX CeTe.
CeteBble 1ipoTOKO/BL. CeTb HMHTepHer. Appecanus B cetu FIHTepHer.
[Tporokoser creka TCP/IP. Cuctema goMeHHbIX UMEH. Pa3pnenenue IP-cetu

Ha TIO/ICETH C TTIOMOII[bI0 MaCOK IToZiceTei

1.3

1.4

1.5

daiinosas cucrema. [Touck B (aiinoBoii cucreme. [IpUHLIUIIBI pa3MellieHUs U
MMeHOBaHMs (aiijioB B J0TOBpeMeHHOM TamsiTH. [11abioHbI [y orucaHus
rpymn ¢aiinos

CkopocTb mepefiauM JlaHHBIX. 3aBUCUMOCTb BpeMeHM Ilepefjaud  OT
WH(OPMAIIMOHHOTO 00bEMa JAHHBIX U XapaKTePUCTHK KaHasa CBSI3U
[IMudppoBanne faHHbIX. CHMMeETpUYHble U HeCUMMeTpUUHble IIH(PBHI.

udpsr npoctoit 3amensl. [udp Llesaps. ludp BurkeHepa. Anroputm
mmgpoBanus RSA

1.6

2.1

Kogpl, o3Bosistoiie 06HapyKUBaTh M UCTIPAB/ISATh OIIMOKH, BO3HUKAIOII[HE
rnpy Tiepejave gaHHbIX. PaccrosHue XsmmuHra.  KopupoBaHue C

noBTopeHueM 6utoB. Kogpl XaMMuHTa
TeopeTuueckrie 0CHOBbI UHPOPMaTUKH

JBonuHoe KomupoBaHuWe. PaBHOMepHble W  HepaBHOMEDHble  KOJBI.
[ekogupoBaHue COOOIIEHWH, 3alMCAHHBIX C TIOMOI[BI0 HEPABHOMEPHBIX
KozoB. Ycnoue dano. [locTpoeHre OFHO3HAUHO AEKOAWPYEMBIX KOZOB C

TIOMOIIIBIO JiepeBa

2.2

2.3

TeopeTuueckre TOAXOJbl K OLleHKe KojmdecTBa MHGpopManuu. EauHULIBI
M3MepeHusl KomuuectBa HHGpopManMu. A/QaBUTHBIA MOAXOJ K OLieHKe
KOo/MyecTBa MH(OpMaLuu. 3aKOH aAJUTUBHOCTH WHpopmauuu. Pdopmyna

Xaptau. lnpopmanus u BeposTHOCTb. Dopmyina [lleHHOHa

Cucrembl cumcieHusi. Pa3BépHyTasi 3ammch IiefbIX W JPOOHBIX umcen B
MO3ULMOHHOM cucTeMe curcieHrs. CBOWCTBa MO3ULIMOHHOW 3alyCy YKC/a:
KO/IMUeCTBO LM(p B 3anucy, MPU3HAK [eJMMOCTH YMC/Ia Ha OCHOBaHUe
CUCTeMbl CUMC/IeHUs. AJITOPUTM IlepeBojia Leforo 4uciaa U3 P-nuHOM
CUCTeMbl CUHUC/IEHHUs B [IeCITUUHYIO. AJITOPUTM TepeBo/ia KOHeuHoW P-nyHoi

,E[p06I/I B [Ae€CATHUYHYIO. A]IFODI/ITM rnepesoa 1Lejoro 4ymciaa M3 ,ELECHTI/I‘JHOI‘/JI
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2.5

cucTeMbl curcieHus B P-nunyto. [TepeBof KoHeUHOW AecsiTUUHOM pobu B P-
WuHylo. [IBouuHas, BOCbMepHUYHas U LIeCTHajLaTepuyHas CUCTEeMbl
CUMC/IeHUs, CBfI3b MeXJy HUMUA. ApudmeThueckue orepalydyd B

MO3ULIMOHHBIX CUCTeMaX CYMCIeHUsT
TpouuHasi ypaBHOBellleHHasi CHUCTeMa CYMC/IeHUs. [IBOWUYHO-ZecsiTUYHas
CUCTeMa CUMCIIeHUS

KomupoBanue TtekctoB. KomupoBka ASCII. OpHobaliTHbIE KOJUPOBKHU.
Crangapt UNICODE. KogupoBka UTF-8. Onpenenenvie nHbOpMal[iOHHOTO

00BEMa TEKCTOBBIX COOOIIIeHUH

2.6

KomupoBanue  wm300paxeHuii. OlleHKa  WH(POPMAIMOHHOTO  00BbEMa
rpadmUecKrX JaHHBIX MPH 3alaHHBIX pa3pelleHuH U ryOrHe KOAWPOBaHUS
yBeta. LIBeToBble Mmogenu. KogupoBanue 3Byka. OrjeHKa MH(GOpPMaL[MOHHOTO
00bEMa 3BYKOBBIX /IaHHBIX TIPU 3aZldHHBIX YacTOTe [AUCKPETU3alud U

pa3psiiHOCTU KOAUPOBaHUS

2.7

Anrebpa sorvku. IloHsTHEe BbICKa3bIBaHUS. BbICKa3bIBaTebHbIE (OPMBI
(npenvikatel). KBaHTOPBI CyI1eCTBOBaHUS U BCEOOII[HOCTH.

Jlornueckuie orepauyy. TaOMHI[BI MUCTUHHOCTU. JIOrMUecKWe BbIPayKEeHUSI.
Jlornueckue ToxJectBa. JlorMueckue orepauydd W Omepalud  Haj,
MHO>KeCTBaMH.

3aKkoHBI anreOphl JIOTMKW. OKBUBAJEeHTHbIE TPeoOpa30BaHUsl JIOTHUECKUX
BbIpa)KeHu. Jlornueckue ypaBHeHHs ¥ CUCTeMbl YDaBHEHHUH.

Jlornueckre ¢GyHKUMH. 3aBUCHMOCTb KOJMUECTBA BO3MOXKHBIX JIOTUYECKUX
(yHKLMM OT KOJIMYeCTBa apryMeHTOB.

KaHnonunueckue opmbl TOTUUECKUX BbIpaXKeHUN

2.8

COBepH_IEHHbIe AU3BIOHKTHBHBIE KOHBIOHKTHBHbBIE HODMAJ/IbHbIE q)OpMLI,

dJ/ITOPUTMBI UX IMOCTPOEHHUA I10 Ta6J'II/ILle HNCTUHHOCTHU

2.9

Jlornyeckrie 3/eMeHTbl B COCTaBe KomribtoTepa. Tpurrep. CymmaTop.
MHoropa3psigHbii cymmarop. IToctpoeHue cxeM Ha JIOTUUECKUX 37eMeHTax
0 33/laHHOMY JIOTUYECKOMY BbID@’KeHUIO0. 3alMCh JIOTUUECKOTO BbIpaXKeHUsI

I10 JIOTUUeCKOM cxeme

2.10

Mogenu u mopenvpoBanue. Llenn mopenupoBaHusi. AEKBaTHOCTb MOJed
MojieniipyeMoMy 00BbeKTy wiu mpoueccy. dopManusauys TNPUKIaJHBIX
3a/1a4.

[lpencraBneHre pe3y/lbTaTOB MOJ€IMPOBAHUS B BUe, yA0OHOM [jis
BOCIIpUSITHSL uesioBeKOM. ['paduueckoe mpejcTaB/ieHde [JaHHBIX (CXeMblI,

Tab/ULBI, TPadUKH).

211

HPEACTBBIIEHI/IQ LeJbIX 4Yucejsl B IIaMATH KOMIIBKOTEpd. OFpaHI/IquHOCTb
AWdIld30Ha 4YHCe/l TIpKU OIrpPAHUYEHHUH KOJIMYeCTBa pa3psanoB. HEPEHOHHEHI/IE

pa3psAHON CeTKU. be33HakoBble W 3HAKOBBIE JIaHHBIE. 3HAKOBBIMA OWT.




2.12

2.13

2.14

JIBOWUHBIN JOMOTHUTE/TLHBIA KO, OTpULIaTeTbHbIX UMCeJl.
[TobutoBble JiorMueckue orepanuu. Jlornueckud, apudmeTHueckuii U
UK/IMYeckui capurd. IllndpoBaHue C MOMOILLI0 TTOOMTOBOM Orepalyn

«rckmovaroiee NJIN»

[IpencraBneHre BellleCTBEHHBIX uvceq B TMaMSTU KOMIIbIOTepa. 3Hayvallast
yaCcTb W TOPSAOK uucaa. /lMana3oH 3HAueHWW BeleCTBEHHBIX UMCel.
[TpobGsiemMbl XpaHeHHsI BeIeCTBEHHBIX UMCEsI, CBsS3aHHble C OTrPaHUYEHHEM
KOJIMUecTBa pa3psi/ioB. BrinonmHeHue onepalyii C BelljeCTBeHHbIMUA YMC/IaMH,

HaKOIlJIeHHe OIIHNO0K MpHY BBIYKUC/IEHUAX

I'padbl. OcHOBHBIe TOHATUS. Buasl rpadoB. OnucaHue rpadoB C MOMOII[bIO
MaTpUl] CMEXHOCTU, BECOBBIX MaTpHLl, CIHMCKOB CMEXHOCTU. PeliieHue
aJITOPUTMUYECKUX 3a/lay, CBSI3aHHBIX C aHa/au3oM rpadoB (MOCTpoeHUe
ONTHMAILHOTO TMYTHU MeXIy BeplIMHamu rpada, orpejeneHUe KOIAYeCTBa
Pa3/IMUHBIX MyTell MeXAy BeplLIMHAMU OPUEHTHPOBAHHOIO AalMK/IAYecKOro
rpaca)

HepeBbsi. BunapHoe nepepo. [lepeBbs mowcka. Criocobel 06xofa zepesa.
[IpeacraBneHve  apudMeTHUeCKMX  BbIpaKeHWM B BuUje  JepeBa.
Vcnonb3oBaHue rpadoB U [1epeBbeB MPH OMKMCAHUU OOBEKTOB M IPOL[ECCOB

OKpY’Karolllero Mupa

2.15

2.16

3.1

3.2

3.3

[ucKpeTHble WIpbl JBYX WIPOKOB C ToyiHOW uHbopManueii. [ToctpoeHue
JepeBa mepebopa BAapHAHTOB, OMKWCAaHWe CTPaTerdd WIPbl B TaOMMUYHOM

(i)OpMe. BI—;II/IFPLILHHBIE W TIPOUT'PbIINIHBIE TTO3ULINN. BI—;II/II"[)I—;ILHHLIE CTpaTeruu

CpenctBa  UCKYCCTBEHHOTO  HWHTe/ieKTa. WVaeHTUQUKaLusi W TOMCK
1300pa’keHuH, pacrio3HaBaHHe JIVLL Wcrnonb3oBaHue MeTO/IOB
HCKYCCTBEHHOTO HHTe//IeKTa B oOyuarommx cucreMax. Vcriosnb3oBaHue
METOZIOB MCKYCCTBEHHOTO WHTeJ/UIeKTa B POOOTOTexHUKe. VIHTepHeT Bellel.

HeiipoHHsie cetTn
ANTOpUTMBI U TIPOTrPAaMMUPOBaHUE

@opManusanmsa  MOHATAA  anroputma.  MammHa — TeropuHra — Kak

YHUBeDCa/IbHadA MOJeJ/Ib BBLIYMCIEHUI

OueHKa C/I0)KHOCTH BbIUKC/IeHU. Bpemst paboTel v 00BEM HCTIONB3yeMoi
namsiTd, HX 3aBUCMMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OljeHKa
aCUMITOTUYECKOW CI0XKHOCTH aJrOPUTMOB. AJITOPUTMBI MMOJTMHOMUATBHON
cnokHocTH. [lepebopHble anroput™mbl. [IpuMepsl pas3/MuUHBIX aATOPUTMOB

pelLleHUst OHOW 3a/lauk, KOTOPble UMEIOT Pas3/MUHYI0 CI0KHOCTh

OrmpefiesieHrie BO3MOJKHBIX Pe3y/bTaTOB pabOThl MPOCTEMIINX aarOpUTMOB
yTipaB/ieHUsi UCTIOJTHUTE/ISIMU U BbIUMC/IUTEIbHBIX anroputMoB. OnpejeseHre
WCXOJIHBIX [JaHHBIX, TIPU KOTOPBIX aArOPUTM MOJKeT JaTb TpebyeMmblii

pe3ynbTar




3.4

3.5

3.6

AnroputMbl 00pabOTKM HATypabHBIX UMCEs, 3alMCAHHBIX B MMO3UI[MOHHBIX
cucTeMaxX CUMC/IeHUs: pa30uveHHe 3aruch uuc/ia Ha OTZAebHbe IUQpHI,
Haxo)XKJleHre CyMMbl U TpOW3BeeHHs LU@p, HaXxoXAeHHe MaKCHMaabHOU
(MUHUMATEHOW) LU PBHI.

[TpencraBneHue uncia B BHUe HaboOpa TMPOCTBIX COMHOXXHTEeH. AJITOPUTM
ObICTpOro BO3BefleHUs] B CTereHb. [IOMCK TPOCTBIX YHMCen B 3aJlaHHOM

JlvarasoHe C TOMOLbI0 alfOPUTMa «peLleTo JpaTocheHa»
MHoropa3psijHble 1je/ble Uncia, 3a[jaui JJIMHHON apudMeTHUKH

SA3bik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumnsl gaHHBIX:
L|e/IOUMC/IeHHbIe, BellleCTBeHHble, CUMBOJIbHbIE, JIOTHUeCKHe. BeTBieHwus.
Cnoxsble ycioBust. LIMKbI ¢ ycioBreM. LIUK/IbI IO TIepeMeHHOIA.

OO0paboTKa JaHHBIX, XpaHAIMXCS B ¢aitiax. TeKCToBble M IBOUYHbBIE (haiIbl.
daiinoBeie nepemeHHbIe ((aiinoBble ykaszarenu). UteHue u3 (aiina. 3anuce B
daiin.

Pa30uenHue 3ajaur Ha oz3aaun. [loarnporpaMmel (TIporiefyphl ¥ QYHKIN).

Vcnonb3oBaHue cTaHAAPTHOM OMOIMOTEKH si3bIKa TIPOrPAMMHUPOBaHMUS

3.7

Pexkypcusi. PekypcuBHble nipoLieiypsl U ¢yHKUMHU. Vcnonb3oBaHye cTeka AJist

OpraHr3ali peKYPCHBHBIX BbI3OBOB

3.8

3.9

YucneHdble MeTo/bl. TOUHOE U TIPUOIMKEHHOE pelieHys 3azaud. YrucaeHHoe
pellieHe ypaBHEHWI C TIOMOIIBIO TTo00pa rmapaMeTpa. Yuc/ieHHble MeTO/IbI
pellieHUs] ypaBHeHWM: MeToJ, repebopa, MeTOJ| TOJIOBUHHOTO [leIeHUs.
[TpubamxEéHHOE BBIUKC/IEHKe [JIMH KPUBBIX. Bhurcienue rioijazeit puryp c
MOMOILIbI0  UUC/IEHHbIX MeTOA0B (MeTOJ, TpPSIMOYTOJIbHUKOB, METO[,
Tpaneuuit). [Touck Makcumyma (MUHMMYMa) QYHKUMWA OAHOM TepeMeHHOMN

METO/0OM I10JIOBUHHOI'O Ae/IeHUud

O6paboTKa CHMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (YHKUMH  sI3bIKa
MIPOrpaMMUPOBaHusl i  00pabOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00paboTKM CMMBOJILHBIX CTPOK: TIOJCUYET KOJIMUECTBA MOSIB/IEHUH CUMBOJIA B
CTPOKe, pa3bueHHe CTPOKM Ha CJIoOBAa IO IMPOOeTbHBIM CHUMBOJIAM, TOWCK
MOACTPOKU BHYTPM [JAHHOU CTPOKW, 3aMeHa HauJeHHOW IMOACTPOKU Ha
Ipyryto CcTpoKy. [I'eHepanss Bcex CJI0OB B HEKOTOPOM asdaBure,
yJIOB/IETBOPSIIOIIMX 3aZlaHHbIM OrpaHuyeHusiM. [IpeoOpa3oBaHue uuciIa B

CUMBOJIBHYIO CTPOKY ¥ 00paTHO

3.10

MaccuBbl ¥ TMOC/IEAOBaTe/ILHOCTH uuce/l. BpruncieHne 000OLEHHBIX
XapaKTepUCTUK 3/71eMEeHTOB MacCuBa WM UKCIOBOM T0C/ei0BaTeTbHOCTH
(cymMMmBbl, TIpOU3Be[leHUs], CpeJHero apu(mMeTUyeckKoro, MHUHHUMA/ILHOTO U
MaKCUMa/JbHOTO 3/IEMEHTOB, KOJIAUeCTBA 3J/IeMEHTOB, Y/ OBJIETBOPSIOIIUX
3a/laHHOMY YC/IOBUIO). JIMHEWHBIM MOWCK 3aJlaHHOrO 3HAueHWs B MacCHUBe.

Anroput™mbl paboThl C 3/IeMEHTaMM MaCCHBa C OJHOKPATHBIM MTPOCMOTPOM




3.11

3.12

3.13

MaccuBa. CoOpTHpOBKa 0/JHOMEPHOT0 MaccuBa. [IpocTbie MeTOjbl COPTUPOBKHU
(MeTo, my3bIpbKa, MeTOJ, BbIOOpa, COPTHPOBKAa BcCTaBKamu). COpTHPOBKA
cnusinueM. Brictpasi coptrpoBka MaccuBa (anroputm QuickSort). [IBOMUHBIM

IMMOXCK B OTCOPTHPOBAHHOM MaCCHBe

[IByMepHble MacCUBBI (MaTpuLbl). AJITOPUTMBI 00pabOTKH /IBYMepHBIX
MacCCHBOB: 3all0O/IHeHUe [BYMEPHOI0 YMC/IIOBOIO MacCuBa II0 3a/aHHbIM
rpaBusiaMm, MOUCK 3JieMeHTa B IBYMepHOM MacCUBe, BbIUMC/IEHWe MaKCMMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB /IBYMEPHOI'0 MacCHBa, lepecTaHOBKa CTPOK
Y CTOJIOIIOB ZIBYMEPHOI'O0 MacCHBa

CnoBapu  (accolaTvBHbIE MacCCHBBI, OTOOpa)keHUs).  X3II-TabMLIbI.
[MocTpoenue andaBUTHO-YACTOTHOTO CI0Baps AJisl 3aZJAHHOTO TeKCTa

Crekn. AHamM3 TMpaBUIBHOCTH CKOOOYHOTO BBIpa)KeHUs. BbIuncieHHe
apu(MeTHUECKOTO BhIpa)KeHHsl, 3alMCaHHOTO B MOCTPUKCHOU (popme.

Ouepenu. Vicrionb3oBaHre odyepeau /1Jisi BpeMEHHOTO XpaHeHus JJaHHbIX

3.14

3.15

Anroput™mbl Ha rpadax. IlocTpoeHrWe MHHMMAaIbHOTO OCTOBHOTO JepeBa
B3BEIIEHHOTO  CBSI3HOTO  HeopueHTHpoBaHHOro rpada. KoauuectBo
pa3/IMUHBIX MyTell MeXAy BeplLIMHAMU OPUEHTHPOBAHHOIO AalUK/IAYecKOro
rpada. Anroputm lelKcTpbl

LepeBbs. Peanusaiiys gepeBa C MOMOLLBIO CChIZIOYHBIX CTPYKTYP. [JBOUUYHBIe
(6buHapHble) nepeBbs. [locTpoeHue fepeBa AJisi 3a[JAHHOTO apU(PMETHUUECKOTO
BbIpa)KeHUusi. PeKypcuBHble anropuTmbl 00xofa [JepeBa. Vcrosb3oBaHue

CTeKa U ouepe/iv AJisi 00xo/1a iepeBa

3.16

3.17

4.1

[JvHaMuueckoe TIpOrpaMMHpOBaHMe KakK MeTOJ, pelleHusi 3ajady C
COXpaHEHHWeM TIPOMEXYTOUYHbIX pe3y/lbTaTOB. 3ajauM, pellaembie C
MOMOLbI0 AUHAMUUECKOTO MPOTrPaMMUPOBaHUS: BbIUMCIEHWE PeKypPCUBHBIX

(i)yHKI_[HfI, HOAC‘—IéT KOJ/IN4eCTBad BAPUAHTOB, 3d/jd4/ ONNTUMHU3allU

[MoHsiTie 06 0OBEKTHO-OPHEHTHPOBAHHOM TMPOTrPAMMHUPOBAHUM. OOBEKTHI U
kinaccel. CBolicTBa M MeTofbl 00beKTOB. OOBeKTHO-OpHMEeHTHPOBaHHbIN
aHarm3. Pa3paboTka mporpaMm Ha OCHOBe O0OBEKTHO-OPHEHTHMPOBAHHOTO

nozxo/ia. VIHKancy/siusi, HacjaeioBaHue, MoaMMophu3M
WudbopMariioHHbIe TEXHOJIOTUN

AHamu3 gaHHbiX. OCHOBHBIE 3a/lauM aHaiM3a JAHHBIX: TMPOTHO3HMPOBAHUE,
K/1accuduKalys, KjiacTepysalysi, aHaliu3 OTK/IOHeHUH. [TocienoBaTenbHOCTh
pellleHUsi 3aflau aHa/iM3a JaHHbIX: COOp TepPBUUHBIX [JAHHBIX, OUMCTKA U
OlleHKAa KauecTBa [aHHBIX, BBIOOD U (WIHM) TOCTPOEHHE MOZEsH,
npeobpa3oBaHre  [JaHHbIX, BHW3yalu3alds  [JaHHBIX, HMHTEpIIPeTalus
pe3ynbrartoB. [IporpaMmMHble cpeficTBa U VIHTepHeT-CepBUCHI /iJisi 00paboTKH

U 11pe/iCTaB/I€eHUS [JdHHBIX. bosnbime JAdHHBbIE. MamHHoe OGy‘—IEHI/Ie




4.2

AHanu3 [JaHHBIX C TIOMOIIbIO 3JIEKTPOHHBIX Tabsul]. Bblunc/ieHre CyMMBI,
cpefHero apu(MeTHUeCKOro, HauOO/bIIero (HauMeHbIIEro) 3HAUeHUS
[uara3oHa. BeruncsieHne KoadduiiieHTa KOppeasiiuu ABYX DPSIOB JAHHBIX.
[TocTpoeHue CTONMOYATHIX, TMHEMUATBIX U KPYrOBBIX Avarpamm. I[TocTpoeHue
rpadukoB  ¢dyHKiuiA. [lombop /MHMM  TpeHZAQ, pellleHWe  3ajau
TIPOTHO3UPOBaHMs. PellleHue 3a/jau ONTUMH3AIMU C TTOMOIIbIO 37IEKTPOHHBIX

TabImI]

4.3

4.4

[uckpetusanyss TIpU MaTeMaTUUeCKOM MO/Ie/TMPOBAaHUM  HeTpepPbIBHBIX
nipotieccoB. MojienvpoBaHye ABWKeHUs. MopenupoBaHre OHOJIOrMUYecKUx
cucteM. MaTeMaTHueCcKie MOZeTH B SKOHOMHKe. Bblunc/ivTesbHbIe
9KCIIePUMEHTHI ¢ MofiesisiMu. OOpaboTKa pe3y/ibTaToB 3KCIiepuMeHTa. MeTop
HaMeHBbIINX KBaZpaToB. OIleHKa YKMC/IOBBIX I1apaMeTPOB MO/eUPYeMbIX
00beKTOB U TporieccoB. BoccTaHOB/eHHWe 3aBUCUMOCTEN T0 pe3y/abTaTaM

SKCIIepUMEHTA

BepostHocTHble  Mogend.  Metoael MonTe-Kapsio.  MimuTanmoHHOe

MOJe/IMpOBaHUE. CucteMbl MaCCOBOI'0O O6CJ'Iy)KI/IBaHI/I$[

4.5

4.6

Tabmunble (penslMOHHBIE) 0a3bl AaHHBIX. Tabmuila — TIpe[CTaBIeHUe
cBefleHuH 00 ofHOTUITHBIX 00BbekTax. [Tose, 3amuch. Kimtou tabmmipbl. PaboTa
C TOTOBOM 0a30ii ZiaHHBIX. 3arnoiHeHye 0Oa3bl JaHHbIX. [TOMCK, COPTUPOBKA U
GbunbTpalys JaHHBIX. 3arpockl Ha BLIOOPKY [I@HHBIX. 3arpochkl C
rapamMeTpamH. BeruncisieMbie 1oJisi B 3a1pocax.

MHoroTab1uHble 06a3bl JaHHBIX. THUIbI CBSI3el MeX/y TabauIlaMy. BHeIHui
kmou. LlesmoctHOCTh 6askl AaHHBIX. 3armpockl K MHOTOTA0/MMUHBIM 6a3am
JTAHHBIX

TekcToBblii Tipoiieccop. CpefcTBa TOMCKA W aBTO3aMeHbl B TEKCTOBOM
nporieccope.  CTPYKTypUpOBaHHbIE TEKCTOBble /OKyMeHTbl. CHOCKH,
ornaBneHye. I[IpaBWaa  IMTHPOBAaHUS  WCTOUHUKOB U O(OPMJIEHMS

O6ubmorpadguueckrx CCbUIOK

YUEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI [1JI1 YHEHUKA

* ndopmaruka (B 2 yactsx); 10 kmacc. yriny6nenHoe obydenue IMonsikoB K.FO., Epemun
E.A. OOriecTtBO C orpaHWYeHHON OTBeTCTBeHHOCThI0 «BMITHOM. JlabopaTopusi 3HaHUiI»;

AKUMOHepHOe

o0111ecTBO «3marensCcTBO «IIpocserienve»

* Nndopmarmka (B 2 uvactsx); 11 kmacc. yriaybsenHoe obyuenue IlossikoB K.FO., Epemun
E.A. OO6uiectBo c orpaHWYeHHOW OTBeTCTBeHHOCTbIO «BMIHOM. Jlabopartopusi 3HaHUI»;
AxtroHepHoe o0111ecTBo «M3marenbcTBo «IIpocBeljeHre»
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