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IMNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no nupopmartuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIAHETO
obmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM  00pa3oBaTeNbHON  NPOrpaMMbl  CPEAHETO  OOIIETO
oOpazoBanus, npeactaBieHHbix B @I'OC COO, a takxke (enepaibHoil paboueit
IPOrpaMMBbl BOCITUTAHHSI.

[Iporpamma no nHpopMaTuke 1aET MpeICTaBICHHE O LEIX, 00IIEeH CTpaTeruu
0o0y4eHus1, BOCITUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUEOHOTO MpeaMeTa
«Mndopmaruka» Ha yrIyOJIEHHOM YpOBHE, YCTaHABIMBAET 00s3aTEIbHOE
IpeIMETHOE COJepIKaHUE, IPEIyCMAaTPUBAET €ro CTPYKTYPUPOBAHHUE 10 pa3jesiaM
U TeMaM Kypca, ONpeAemsieT paclpeaesieHue ero mo kiaccam (rogam M3y4eHHs),
na€T MpPUMEPHOE paclipesesieHHe Y4eOHbIX YacoB IO TEMaTHYECKUM paszfesiaM
Kypca M pEeKOMEHIyeMylo (IPUMEpHYI0) MOCIEI0BATEIbHOCTh HUX H3YUYEHHS C
y4€TOM MEXIPEAMETHBIX W BHYTPUIPEIAMETHBIX CBSA3EH, JIOTMKA YYEOHOIO
poIiiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yYaroImuXCs.

[IporpamMma o nHGOpMaTHKE OMPELNIIECT KOJTNUYECTBEHHBIE U KAU€CTBEHHBIC
XapaKTepUCTHKU y4eOHOro MarepHasa sl KaXJI0ro roja U3yuyeHus, B TOM YHUCIIE
JUISL COJIEP KATENIbHOTO HAMOJHEHUs Pa3HOro BUJA KOHTPOJA (MPOMEKYTOUHOU
aTTecTaluu oOyJaronmxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
rocyJapcTBeHHOM UTOroBoil arrecrauuu). [IporpamMmma no unpopmaTuke sBIsSETCSA
OCHOBOM JJIi COCTaBJICHUSA AaBTOPCKUX YUYEOHBIX NpOrpaMM U Y4EOHHUKOB,
NOYPOYHOI'0 IUIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpeaeM o01ieM 00pa30BaHUM OTPAXKAET:

CYITHOCTh HMH(POPMATHKH KaK HAyYHOW JAWCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3AlMA HHPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  O0JIaCTM ~ TpPUMEHEHUS  HWH(POPMATHUKH, TPEKIE  BCETO
UH(OPMAIMOHHBIE TEXHOJIOTUH, YIPABICHUE U COIIUAIBHYIO CPEPY;

MEXIMCIUIUIMHAPHBIA ~ XapakTep HHPOpMATHKH ©  HWHOOPMAIMOHHOU
JEeSITETbHOCTH.

Kypc undopmaruku nias ypoBHs cpeAHero oomero oOpa3oBaHUS SBISETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHONW MOJATOTOBKM OOyYarolmuxcsi B 00JacTu
WHPOPMATUKUA U WHODOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH(DOPMATUKU YPOBHS OCHOBHOTO 0OIEro 0Opa3oBaHUs U
ONMBIT  TOCTOSSHHOTO  TPUMEHEHUs  HMH(OPMALHMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM, Ja€T TEOPETHUUYECKOE OCMBICICHHE, MHTEpIpEeTalnio U 00o0IIeHne
ATOTO OIbITA.

PesynapTarel  yrimyOn€HHOTO YpOBHS HM3ydYeHHs y4eOHOro mpeaMmeTra
«MudopmaTtnkay OpHUEHTHUPOBAHBI HAa TMOJYYCHHE KOMIETEHTHOCTEH MJis



nocieaywmein  mpodecCHOHAbHOW  JIEITEIbHOCTH KaK B paMKax JaHHOU
npeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B ceO0sl:

OBJIAJICHUE KJIOYEBBIMU MOHATUSIMH W 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHas MpeaMeTHas 00JIacTh, PAacClO3HABAHME COOTBETCTBYIOIIUX UM
IPU3HAKOB M B3aWMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATH Pa3IUUYHbIE TIOIXOIbI
K M3YUYCHUIO SIBJICHUM, XapaKTEePHBIX JJI U3y4yaeMoi peIMEeTHON 00JIacTH;

yMEHUE pellaTb THUIOBBIE TNPAKTUYECKUE U TEOPETHUYECKUE 3a/1auH,
XapaKTepHbIE I HUCIOJIb30BAaHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
peIMEeTHON 00IacTH;

HAJIMYUE TIPEACTABJICHUN O JAaHHOW MPEAMETHOM 00JIacTh KakK IEJIOCTHOMN
Teopun (COBOKYITHOCTH TEOpHUI), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUM.

B pamkax yrinyOnéHHOro ypoBHS M3y4eHHs MH(POPMATUKU OOECreYMBaAETCS
TIeJICHANPABIICHHAS] TIOJITOTOBKA OOYYArOMIMXCS K MPOJIOJDKCHUIO 00pa3oBaHMs B
OpraHm3zalusx  Npo(ecCHOHATBHOTO  O0pa30BaHUA IO  CIELUATIbHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C HU(POBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHasi MHXE€Hepus, MH(HOpMalMOHHAs 0€30MacHOCTh, MH(OPMAIMOHHbBIE
CHUCTEMBl W TEXHOJIOTMHM, MOOWJIBHBIE CHCTEMBbl M CETH, OOJbIINE JaHHBIE U
MalIMHHOEe O0Oy4YeHUe, TPOMBINIJICHHBI WHTEPHET BEIIeH, HWCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMH OeCpOBOJHON CBA3U, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTUU, CUCTEMBbI PACIpPEAeIEHHOTO PEECTpa, TEXHOJOTUHU BHUPTYaJbHOW WU
JIOTIOJTHEHHOM peanbHOCTEM.

OcHoBHast 1enb wu3ydeHus ydyebHoro mnpeamera «Wudopmaruka» Ha
yrayOonéHHOM  ypOBHE cpemHero ofmiero oOpa3oBaHus — oOecrieueHue
NanbHEHIIero pa3BUTUS WH(DOPMAIMOHHBIX KOMIIETEHIUHA O00ydYaromerocs, €ero
TOTOBHOCTH K JKU3HHU B YCJIOBMSIX Pa3BUBAIOLIErOcs MH(OPMAIMOHHOTO 00IEeCTBa
U BO3pACTalOIIEe KOHKYPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydyeHUE
uHpopmatuku B 10—11 xiraccax 70mKHO 00€CTICUNTD:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJIHU
uHpOpMATUKK, HWHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILICHUS;

c(OPMHUPOBAHHOCTh YMEHHMH pa3nu4arh (PAKThl W OILICHKH, CPAaBHUBATH
OIICHOYHBIE BBIBOJbI, BHJETh HX CBS3b C KPUTEPUSIMU OLICHUBAHHS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHpOPMAITHIO;

c(hOPMHUPOBAHHOCTh  TPEICTABICHUNA O BIUSHUA WHOOPMAITMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJIOBeKa B O0OIIEeCTBE, IMOHUMAHUE COIHMAIBHOTO,
SKOHOMMYECKOTO, TMOJUTUYECKOT0, KYJIbTYPHOrO, FOPUIAYECKOTO, MPUPOIHOIO,



PrOHOMHYECKOI0,  MEIULUUHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHSATHE MTPABOBBIX M STUYECKUX ACIEKTOB MH(DOPMAIIMOHHBIX TEXHOJOTHIA,
OCO3HAaHHME OTBETCTBEHHOCTH JIIOAEH, BOBJICYEHHBIX B CO3JAHNE U HCIIOJIb30BAaHUE
UH(OPMAITMOHHBIX CHCTEM, paclipocTpaHeHne nHGOpMaIny;

CO37laHUE YCJIIOBUM JJI1 Pa3BUTHS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIeIOBATENILCKOM U TBOPYECKOM NEATEIbHOCTH, MOTHUBALIMM OOYYalOlIUXCS K
CaMOpPa3BUTHIO.

B conepxxannm yduebnoro mpeamera «MHPOpMATHKa) BBIAEISIOTCS YETHIPE
TEMATUYECKUX pa3jiena.

Pazpnen «lludpoBass rpaMOTHOCTH» MOCBSIIEH BONPOCAM YCTPOWMCTBA
KOMIIBIOTEPOB W JIPYTHX DJIEMEHTOB IU(POBOr0 OKPYKEHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIBb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetu VIHTEpHET ¥ WCHONB30BAHUIO HWHTEPHET-CEPBHUCOB, WHMOOPMAIIMOHHON
0€30I1acCHOCTH.

Paznen «Teopernueckue oOCHOBbI HHGPOPMATHKH» BKJIIOYAaeT B ceOs
NOHSATUMHBIM anmapaT HUHPOPMATUKH, BOMPOCH KOAUPOBaHUS HHGOPMAIIUU,
u3MepeHus: MHPOPMAIMOHHOTO 00BEMaA JaHHBIX, OCHOBBI anreOpbl JIOTUKUA U
KOMIIBIOTEPHOT'O MOJEIUPOBAHUSL.

Paznen «AaropuTMbl M NPOrpaMMHpPOBAHHE) HAINPABICH Ha pPAa3BUTHE
AITOPUTMHYECKOTO MBILUICHUS, pa3pad0OTKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
dbopMuUpOBaHUE HABBIKOB pEaIM3allMU MPOrpaMM Ha s3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MHpopManmoHHBIE  TEXHOJOIMHM»  TOCBIMIEH  BOIPOCAM
npuUMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTM30BaHHBIX B MPHUKIATHBIX
IPOTrpaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJayax aHalIu3a
JAHHBIX, HMCMIOJB30BAHMIO 0a3 MAaHHBIX W D3JEKTPOHHBIX TAOMUL [JIs pEelIeHUs
MPUKJIAJIHBIX 3a]1a4.

B npuBenénHom nmanee copepkanuu ydebHoro mpenmera «MHdopmaTukar
KYPCUBOM BBbIJICJICHBI JIOMIOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIbHYIO
nporpaMMmy OOy4YeHHS, HO MOTYT ObITh MPEIJIOXKEHBI JJI U3YYEHUS OTICIbHBIM
MOTHUBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMMCS.

YriyOnéHHpli  ypOBeHb HW3Y4YEHUS HMHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO0  MPOQWIsl, OPUEHTHPOBAHHOTO HAa  MHXXEHEPHYIO U
UH(OPMAIIMOHHYIO Cc(epbl ACSATENbHOCTU. YTIYOJIEHHBIH YpPOBEHb HW3Y4YEHUS
uH(popMaTUKK 00ECIeYMBAET: MOATOTOBKY O0YyYaroluXcs, OPUEHTHPOBAHHBIX Ha
CHEIUATBPHOCTH B 00acT HMH(POPMAIMOHHBIX TEXHOJIOTHMH W WHXCHEPHBIC
CIIELMAIBHOCTH, y4YacTUE€ B IPOECKTHOM M HCCIEA0BATENbCKOU JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMpPaBJICHUSMHU OTpaciu HHOOPMAIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, TOATOTOBKY K YYaCTHIO B OJIUMIIUAJAX U cllaye
Enunoro rocyiapcTBEHHOT0 3K3aMeHa o nH(popMaTHKe.

[TocnenoBaTenbHOCT, M3Y4YEHUS TEM B TMpejesiax OJIHOr0 Trojia oOydeHus
MOXKET OBbITh M3MEHEHAa MO YCMOTPEHHUIO YUWUTENsS MpU MOJATOTOBKE padboueit
IpOrpaMMbl U MIOYPOUYHOTO MJIAHUPOBAHHSL.

OO61iee 4KCiIo YacoB, PEKOMEHIOBAaHHBIX JIJIsl H3y4eHUs] nHpopMaTuku — 272
yaca: B 10 kiacce — 136 yacos (4 gaca B Hefento), B 11 kimacce — 136 yacos (4 yaca
B HEJICIIO).



COJEPXAHUE OBYUYEHUA

10 KITACC

Hudposasi rpaMOTHOCTDH

TpeOGoBaHus TEXHUKK O€30MACHOCTU ¥ TUTUEHBI TP paboTe C KOMITbIOTEpaMu
U JPYTUMU KOMIIOHEHTaMH [IU(POBOTO OKPYKEHUS.

[TpuHIMIBEI PAaOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMAaTHUYECKOE BBIOJTHEHUE MPOTPAMMBI  MPOIECCOPOM.
OmnepaTuBHas, TMOCTOSIHHAsT W JoJroBpeMeHHas mnamsaTb. OOMEH JaHHBIMHU C
noMo1ibio rH. KoHTposuiepsl BHEMHUX YCTPOCTB. [IpsAMoii 1ocTyn K mamsTy.

OCHOBHBIE  TEHICHUMHU  Pa3BUTUS KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapamienbHbie BerauciaeHus. MHOTONpo1ecCOpHble cUCTeMbl. CynepKOMIBIOTEPHI.
Pacnipenenénnaple BBIYMCINUTEIBHBIE CUCTEMBI M 00pabOTKa OONBIIUX JAaHHBIX.
MoOunbHbIe TMPPOBBIE YCTPOUCTBA U MX POJIb B KOMMYHUKAIUsIX. BcTpoeHHbIE
KOMITbIOTEPbl. MUKPOKOHTpOIUIEphl. POOOTH3MpOBaHHBIE TPOU3BOCTBA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. BubI
IPOrpaMMHOr0 oOecrnedeHus: U MX Ha3HaueHue. OCOOEHHOCTH MPOrpaMMHOIO
obOecrieueHrss MOOWJIBHBIX ycTpoiucTB. IlapamnenpHoe mporpaMMHpOBaHUE.
CucremHoe mnporpamMmHoe obOecneueHue. OneparMoOHHbIE CHUCTEMbI. Y TUJIUTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAIUISILIMA W JIEUMHCTAUALMA — [POTPAMMHOTO
o0ecrieueHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MenieHuss W WUMEHOBaHUS (HaljIoB B
nonroBpeMeHHoU namsatu. [[abmonb! 11t onucanus rpyIi (Haitaos.

[Iporpammuoe obecrnieuenue. JlueH3nupoBaHue MPorpaMMHOTo oOecreyeHust
u 1iupoBbIX pecypcoB. [IponpuerapHoe u cB0OOHOE TPOrpaMMHOE 0OecIIeUeHHE.
Kommepueckoe 1 HEKOMMEpPUYECKOE MCIOJIb30BaHUE MPOTrPaMMHOI0 00ECIIEUEHUS
U UG POBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaEMasl 3aKOHOIATEIIHCTBOM
Poccuiickonn ®exepauun 3a HENPABOMEPHOE MCIIOJIb30BAHUE IIPOTPAMMHOIO
oOecrieueHus U HUMPOBBIX PECYPCOB.

[IpuHUUNIBI TOCTPOCHUS U ANNIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble potokoibl. Cetb UHTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokons
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojaceTH ¢ moOMOMIbI0 Macok mnojcereil. CereBoe
agMuHUCTpUpoBaHue. [lonmydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusi CBA3U C y310M ceTu. OnpenenceHue MapupyTa JIBUKEHHUS
MTaKETOB.

Buner  pestenbHocth B ceth  MutepHer. CepBuchl  MHTepHeTa.
['eoundopManoHHbIe CUCTEMBI. ['€0IOKAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU
(Hampumep, JIoKalusg MOOWJIBHBIX Teae(OHOB, OIpeeiICHUE 3arpyKEHHOCTH
aBTOMAarucTpalein), UHTEPHET-TOProBIisg, OpOHUpPOBaHUE OUIIETOB U TOCTUHMUII.



I'ocynapcTBeHHBIE AJIEKTPOHHBIE CEpBHUCHI M yciayru. ColualbHBIE CETH —
OopraHu3anusi KOJUIEKTUBHOTO B3auMOJAECUCTBUS U oOMeHa naHHbIMH. CereBoi
ATUKET: MpaBWia MOBeleHUs B KubeprpoctpaHcTBe. [IpobieMa moIMHHOCTH
noJiydueHHoU nHpopmanuu. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

TexHOreHHbIE M DKOHOMHUYECKHME YIPO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJoruid. OO1ue mpoOsieMbl 3aIUThl
uH(popmaIu 1 “HPopMalMoHHOM Oe3omacHocTu. CpeAcTBa 3auuThl HHPOpMaLUU
B KOMIIBIOTE€PAX, KOMIBIOTEPHBIX CETSIX U aBTOMAaTU3UPOBAHHBIX HHPOPMALIMOHHBIX
cuctemax. [IpaBoBoe obecnieuenre nHOOPMAITMOHHONW OE30MTACHOCTH.

[IpenorBpamnieHue HECAHKIIMOHUPOBAHHOIO nocTyna K JIMYHOU
KOH(UICHIIUATBFHON HHPOpPMALIMK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpemnoHocHOe mporpaMmHoe 0OecrneueHue U CrocoObl
OOpsOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuszanus JIHAYHOTO apXuBa
uHpopmaruu. PezepBHoe konupoBanue. [laponpHas 3amura apxusa.

Mudppoanue naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHbBIE IIHQPHL.
[udper npoctoit 3amensl. [udp Lesaps. Iudp Buxenepa. Anroputm
mdpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

WNndopmanus, nanusie U 3HaHus. VHPOpMamoHHbIe TPOIECCHl B MPUPO/IE,
TEXHHUKE U 0OIIECTBE.

HemnpepbiBHbIE M JIMCKPETHBIE BEJIMYMHBI M CUTHaibl. HeoO0xoamMocTh
JUCKpeTU3aluu WHGOpMaluu, MpeAHa3HAYEHHOW Mg XpaHEHud, Nepenayud u
00paboTKHu B IIUPPOBBIX CUCTEMAX.

JIBouuHOE KOAMpOBaHHME. PaBHOMEpHbIE W  HEpPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIEHUI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHHE OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. ENMHULIBI U3MEpEeHHs] KOIMYeCTBA HHPopMaun. A(aBUTHBIA MOIX0] K
OIICHKE KOJIMYeCTBa HH(POPMAIIHH.

Cucrembl cuucnenus. Pa3BépHyTas 3amuch ILENbIX W APOOHBIX YHUCEN B
MO3UIIMOHHOW cHucTeMe cuucieHuss. CBOICTBAa MO3WIIMOHHON 3alHdCH YHWCHA!
KOJMYECTBO LU(P B 3alUCH, MPU3HAK JEIMMOCTU YMCIA Ha OCHOBAaHUE CHCTEMBbI
CUMCIIEHHS. AJITOPUTM NEpEBOA LENOro Ynuciaa u3 P-U4HON CHCTEMBI CUMCIICHHS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wuHON npoOu B NECATHUHYIO.
AJTOPUTM NIEPEBO/IA LIEJIOT0 YKCIIA U3 IECITUYHON CUCTEMBI CUUCIICHUS B P-HuHy10.
[lepeBoa koHeuHOU AecsaTUUHON JpoOu B P-nunyro. /[Bomunasi, BocbMepu4Has u
HIECTHAALIATEPUYHAs] CUCTEMbI CUMCIICHHUS, CBSI3b MEXAY HUMU. ApupMeTHUeCKre
omnepanuyu B NO3WLMOHHBIX CUCTEMAaxX CYMCIEHUSA. TpOoWdYHas ypaBHOBEIIECHHAs
CUCTEMAa CUMUCIICHUS. JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHMUS.



KomupoBanue TtekcroB. KomupoBka ASCII. OpnoGailTHBIE KOJIUPOBKHU.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenue wuHbOpPMaAIOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHU.

KogupoBanne  u3zoOpaxkenuid. OueHka  uH(OpPMAUMOHHOrO  00BEMA
rpauYecKuX TaHHBIX MMPU 33JIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBAHUS I[BETA.
[IBetoBbie Momenu. BekTtopHoe komupoBanue. @opmarbl rpadudeckux (aityios.
Tpéxmepnas rpaduka. OpakranbHas rpadpuka.

Konuposanue 3Byka. OuieHka HH(QOPMAIIMOHHOTO 00BEMA 3BYKOBBIX JJAHHBIX
IIpY 33JaHHBIX YaCTOTE AUCKPETU3ALNHN U Pa3psAHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTenbHbIE (HOPMBI
(mpenukatsl). KBaHTOpPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepauuu. TaOauIbl MCTUHHOCTH. JlOrMuecKue BBIPAKEHUS.
Jlornueckue TtoxkaecTBa. JlOKa3aTeNnbCTBO JIOTMYECKUX TOXKAECTB C ITOMOIIBIO
Ta0JIMIl UICTUHHOCTH. JIormdecKue onepalyy U ornepalui HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JIOTUKHA. DKBUBAJICHTHBIC MPEOOpa3OBaHUS JOTUYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornyeckue QyHKUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
(GYHKIMI OT KoM4yecTBa apryMeHTOB. [1oHbIe cHCTEMBI TOTHUECKUX (QYHKITHI.

Kanonunueckne  ¢gopmbl  sormdeckux  BeipaxkeHuid.  CoBepIeHHbBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS MO TAOJIUIE UCTUHHOCTH.

Jlornueckue »>J€eMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropaspsaaeii cymmarop. lloctpoeHne cxeM Ha JIOTHYECKMX AJIEMEHTax IO
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHHS IIO
JIOTUYECKOM CXEME.

[IpencraBieHne IeNbIX 4YMCENl B MHaMsATH KommbioTepa. OrpaHUYeHHOCTb
JMara3soHa 4YMCEN NpPH OrPaHWYEHUH KOJIMYECTBa pa3psanoB. llepenonHeHune
pa3psTHOM CeTKH. be33HaKoBBIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWMT. JIBOMYHBIH
JOTIOJIHUTENIbHBIN KO OTPULIATEIIbHBIX YUCEN.

[ToGuToBbie mornueckue ornepauud. Jlorudeckuii, apuMeTHUECKUN U
nukianyeckuid  capuru. [lludpoBanue ¢ mnoMompl0 MOOUTOBOM — onepauuu
«uckimovaromee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHMCENI B MaMSATH KOMIIbIOTEpa. 3Havalas
4acTh U MOPSAIOK uucia. Jlmana3oH 3HAYEHHWM BEIIECTBEHHBIX yucen. [IpoGiembl
XpaHEHMsI BEILECTBEHHBIX YHCEN, CBSA3aHHbIE C OIPAaHUYEHUEM KOJMYECTBA
pa3psaoB. BrinonHeHwe omnepanuii ¢ BEIIECTBEHHbIMH YHCIAMHU, HAKOIUICHHE
OIIMOOK MPU BBIYUCICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB paOOThl MPOCTEUIINX aJITOPUTMOB
YIPaBJIEHUsS HCHOJHUTEISIMU M BBIYMCIMTENIBHBIX aIrOpuTMOB. OmpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMbIH pe3yJIbTar.

Oramnbl penieHus 3ajad Ha KoMIbioTepe. MHCTpyMeHTanbHBIE CpEACTBa:
TPAHCIATOP, OTIAAYuK, mpoduiupoBuMK. KoMmmuiasuus u HUHTEpHpeTanus
nporpaMm. BupTyaiibHble MallluHBbI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToapl OTIAJKU  MPOTPaAMM.
Hcnonbs3oBanne TpaccUpoBOYHbIX Tabmuu. Otnanounsiid BbeiBoA. llomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUKM ocTaHOBa. [IpocMOTp 3HaUEHNI TEPEMEHHBIX.

SA3pik  nporpammupoBanust (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LIEJIOUYHCIICHHBIE, BELIECTBEHHBIE, CHMBOJIbHBIE, JIOTHUecKue. BeTBnenus. ClnoxxHble
ycnoBus. Llukiel ¢ ycnoBuem. Llukibl mo mepemeHHOM. B3anmmo3aMeHsAE€MOCTH
paznuMYHBIX BUJAOB I1UKIOB. IMHBapuanT nukia. CocTaBleHHE LHMKIA C
MCIIOJIb30BAHUEM 3apaHee ONPENCIIEHHOIO MHBAPHUAHTA LIUKJIA.

JoxyMeHTHpOBaHue nporpamM. Mcnonas3oBanue koMMeHTapueB. [loaroroska
ONMCAHUS MPOrPaMMBbI U HHCTPYKLIHH JJIS TTOJIb30BATENS.

AnropuTMbl 00pabOTKM HATypalbHBIX YKCEJ, 3aIMCAHHBIX B MO3ULUOHHBIX
CHUCTEMax CYHUCICHUSA: pa30MeHue 3amucu 4Kcia Ha OTAeNbHble LUQpH,
HAaXOXJEHUE CYMMbI W TpoM3BeNEHUsA UU(Dp, HAXOKICHUE MaKCUMaIbHOU
(MUHUMAJIBHOM ) U PBHI.

Haxoxnenue Bcex MpOCTBIX YHCEN B 3aJaHHOM auarnasoHne. [IpencraBienue
qrciia B BUAE€ HAOOpa MPOCTHIX COMHOXKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTECIICHb.

O06paboTKka JaHHBIX, XpaHAmuxcs B (paitnax. TexcToBbie U TBOUYHBIEC (Qailiibl.
daitnoBble nepemMeHHbIe (paitnoBbie ykazaTenn). Yrenue u3 aitna. 3anuce B ¢aii.

Pa3buenue 3anaun Ha noazanayu. [logmporpamMmmsl (mpoueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHbie 00BekThl ((paktanbl). PexypcuBHBIE Tpomeaypsl u
¢yskun. Vcnonb30BaHue cTeka AJisl OpraHu3aliy peKypCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHmapTHOM OHOIMOTEKH sI3bIKa MPOTPAMMUPOBAHUS.
[Tonkntoyenne  OMOIMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAUTEINIEH.
Moy IbHBINM NPUHIUI TOCTPOCHUS TPOTPAMM.

Uucnennsie MeTobl. TOUHOE M MPUOIKEHHOE pelieHus 3a1auu. YucineHnnie
METO/Ibl pElIeHUs] YpaBHEHHUN: MeToja mepebopa, METO/ TMOJIOBUHHOTO JIENECHUS.
[Tpubnmx€HHOe BBIUMUCICHHE JUIMH KPUBBIX. BbruucieHue miomanein uryp c
NOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJ TPAIMELH).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMH OJHOM TEpPEeMEHHOW METOAO0M
IIOJIOBUHHOTO JEJICHUS.



OO0paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  GyHKIUM — S3bIKA
IPOrpaMMHUPOBAHMS 1JisI 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJTOpUTMBI 00paOOTKU
CHMBOJIbHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSBICHUNA CHMBOJAa B CTPOKE,
pazOueHure CTPOKHU Ha CJIOBa MO MPOOETHLHBIM CUMBOJIAM, MTOMCK MOJICTPOKH BHYTPU
JJAHHOM CTPOKH, 3aMEHA HaWJICHHOM MOJCTPOKM Ha APYTYHO CTPOKy. l'eHepauus
BCEX CIJIOB B HEKOTOPOM aji(aBUTE, YIOBICTBOPAIONINX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeoOpazoBanue ynciaa B CAMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBel M [OOCIEOOBATEIbHOCTH 4YHCEN. BrprauciaeHue 0000IIEHHBIX
XapaKTePUCTHK JIEMEHTOB MAacCCUBA WJIM YUCIOBOM MOCIEI0BATEIHOCTH (CyMMBI,
POU3BEICHUS, CpeaHEro apupMeTUYeCKOro, MUHUMAILHOTO M MaKCHMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIUX 33JaHHOMY YCJIOBHIO).
JIMHEMHBIN NOMUCK 33JITaHHOI'0 3HAUYCHUS B MaCcCHUBE.

CopTtupoBka ogHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METO
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
breicTtpas coptupoBka MaccuBa (anmroputm QuickSort). JIBOWYHBIM TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpullpl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aIIOJJHEHHE ABYMEPHOTO YHCIOBOIO MAaCcCHBA 10 3aJaHHBIM IIPaBUJIAM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIYUCIECHUE MAKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, MEpPECTAaHOBKA CTPOK U CTOJIOIOB
JBYMEPHOI'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOT U

TexcroBerii mpomneccop. PenmaktupoBanume u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa TMOUCKA M ABTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanue  crwieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, oriaBieHue. KosuiekTuBHas paboTa ¢ JOKyMEHTaMH.
NHCcTpyMeHTBI pelieH3UupOBaHUs B TEKCTOBBIX Mpoleccopax. O0IauHble CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna muTupoBanust HICTOYHUKOB U 0OPMIICHUS
oubnuorpaduyeckux ccpuiok. OdopmieHne cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHHYECKHME CpelIcTBa BBOJA TEKCTA.
Cnennanu3nupoBaHHbBIE CPEICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 paHHbIX. OCHOBHBIE 33/1a4M AHAIN3A JAHHBIX: MPOTHO3UPOBAHUE,
kinaccudukaius, KiacTepuszaius, aHaiu3 OTKIoHeHu#. IlocrmenoBaTenbHOCTH
pelIeHus 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUYUCTKA U OIICHKA
KauecTBa JAHHBIX, BHIOOP W/WUJIM MOCTPOCHHE MOJIENH, MpeoOpa3oBaHuE JTaHHBIX,
BHU3yalli3allisl JTAHHBIX, HHTEPOpETalus pe3yiabTaroB. [IporpamMmmHubie cpeacTsa u
WHTEPHET-CEPBUCHI 11T 00paOOTKM W TIPEACTABICHUS TaHHBIX. boibiue naHHbIe.
Marmunnoe o0yuenue. HTeIeKTyanbHbIi aHaIu3 TaHHbBIX.



AHanu3 AaHHBIX C MOMOILBIO 3JIEKTPOHHBIX TaOuul. BbruncineHue cymmbl,
CpeIHEro apupMEeTHIECKOro, HanOOJBIIETO (HAMMEHBIIET0) 3HAUCHUS JUarna3oHa.
Boruucnenne ko3duuueHta koppensuuu JByX psAaoB AaHHbIX. [locTpoenue
CTOJIOUATBIX, JMHEHYaThIX M KpyroBblx juarpamm. [locTpoeHue rpadukoB
¢ynxkuuii. [logOop nuHuM TpeHa, pelIeHne 3a1a4 MIPOTrHO3UPOBAHUSI.

UucneHHOE peELIEHUE YpaBHEHHM ¢ TOMOLIbIO TOA0Opa IMapameTpa.
Ontumuzanus Kak MOMCK HAaWJIydllIero PElIeHUs B 3aJaHHbIX ycioBusx. LleneBas
(GyHKUUMA, OrpaHryYeHus. JIoKaabHbIe U I100aIbHBIA MUHUMYMBI LIEJIEBOM (PYHKIUU.
Pemenue 3a1ay onTUMHU3aMU C TOMOLIBIO 3JIEKTPOHHBIX TaOIULI.

11 KJIACC

Teopernueckne 0CHOBBI HHPOPMATHKH

Teopernyeckue mMOAXOAbI K OIGHKE KoJaudecTBa HWHMOpMaruu. 3aKkoH
agmutuBHOocTH uH@opManuu. Popmyna Xaptiau. Mubopmaius u BEepOSITHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxatust JaHHbIXx. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANropuT™msbl C:kaTus JaHHBIX C TOTEPSIMHU. Y MEHBIIICHUE TTyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE Hjien anroputmoB cxkatust JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBHUCUMOCTb BPEMEHHM Iepeladyd  OT
nH(POPMAIIMOHHOTO 00BbEMA JTAHHBIX U XapaKTEPUCTUK KaHayia CB3U. [IpuuuHbI
BO3HUKHOBEHHUs OIIMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OOHapy>XMBaTh U HMCHPABJISATH OLIMOKH, BO3HUKAIOUIME TMPU MEpeaade JTaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XsoMMuHra.

Cucrtembl. KoMIIOHEHTBI cucTeMbl U UX B3auMozeucTBue. CHCTEMHBIM
addekrt. YnpapneHue kak nHGopMarimoHHeIi nporecc. OOpaTHas CBA3b.

Mopenn n monenupoBanue. Llens monenupoBanusa. COOTBETCTBUE MOIEIH
MOJICTTUPYEMOMY OOBEKTY WJIU TMPOIlecCy, Ienu MojaenupoBanus. Gopmanmsanus
MPUKJIAJIHBIX 3a]1a4.

[IpeacraBinenre pe3yabTaToOB MOJIECIMPOBAHUA B BUJE, YAOOHOM s
BOCIIPUATHS YeIoBeKOM. ['padrueckoe npeacraBieHue JaHHBIX (CXEMbl, TaOJIHIIbI,
rpadukn).

I'padpr. OcnoBHble nonsTH. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHI], CIHACKOB CMEXHOCTU. PemieHue
QITOPUTMHUUYECKUX  3a/a4, CBS3aHHBIX C aHanmu3oM TpadoB (MOCTPOCHUE
ONTUMAJILHOTO TMyTH MEXAY BepuIuHaMu rpada, ompeeiecHue KOJIU4ecTBa
PA3TUYHBIX ITyTEH MEX Y BEPITHHAMU OPUEHTUPOBAHHOTO AIIMKINIECKOTO Tpada).

JlepeBbsi. bunapaoe nepeBo. [lepeBbs momcka. CrocoObl 00Xona jepera.
[Ipeacrasnenue apudMeTHUECKUX BHIPAKEHUM B BHUJE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB ¢ ToyiHOM uHdopmarnueit. [loctpoenue nepesa nepedopa BapuaHTOB,



ONHCaHUE CTPATErnH UTPhbl B TaOIUYHONU (hopme. BBIMTpHILIHbIE U TPOUTPHILIHBIE
NO3ULMN. BBIMTPBIIIHBIE CTPATETUN.

CpencrtBa MCKyCCTBEHHOrO0 MHTeIiekTa. CepBUCHl MAIIMHHOTO IMEpeBoja U
pacrio3HaBaHusi yCcTHOM peun. KornutuBHbie cepBuchl. MaenTudukamnus u nouck
HU300paKeHUH, pacro3HaBaHue JIWIL. CamooOyyaromuecs CHCTEMBI.
M cKycCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmoiap30BaHHE METOIOB
UCKYCCTBEHHOI'0 MHTEJUIEKTa B oOydaronmx cucremax. Mcrnonb3oBaHue METOJIOB
UCKYCCTBEHHOI'0 MHTEIIEKTa B poOoToTexHuke. MuTepHer Bemeil. [lepcnexkTuBbl
Pa3BUTHS KOMITBIOTEPHBIX HHTEJUIEKTyaIbHBIX cCUCTEM. HeilpoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHHUE

dopmanuzanys NOHATUA aroput™Ma. MammnHa TerOprHIra Kak YHUBEPCAJIbHAS
Mozenb BeruuciaeHui. Tesuc Yépua—Twropunra.

OueHka CIOXHOCTH BbluMcleHUU. Bpemst pa®oTel 1 00BEM HCHOIB3yEMOMR
naMsATH, WX 3aBUCUMOCTh OT pa3Mepa HCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKOM  CJIOKHOCTH  AJITOPUTMOB. AJITOPUTMBI  MMOJIMHOMHUAIBHON
cinoxHocTH. [lepebopHbie anroputmsl. [IpuMepbl pa3nuyHbIX aIrOPUTMOB PEILICHUS
OJIHOM 3aJ1a4M, KOTOPbIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[louck mpocThIX 4ucend B 33JaHHOM JIMAla30HE C IMOMOIIBIO aJIrOpUTMa
«penieto IparocheHar.

MHoropa3psiiHble eJIble YUCIa, 3aJa41 JUIMHHON apu(pMeTHKN.

CnoBapu  (accollMaTHBHBIE MAacCUBBI, OTOOpakeHMsI).  XOII-TAOJIUIIbI.
[TocTpoenune anpaBUTHO-4ACTOTHOTO CJIOBAPS JUIsl 3aJJaHHOTO TEKCTA.

Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOTO BbIpaXeHHsS. BrluncieHue
apu(pMETHIECKOTO BBIPAKEHMUSI, 3aITUCAHHOTO B TOCTPUKCHOHN (opme.

Ouepenu. Mcnonb3oBanue odepeam il BpEMEHHOTO XPAaHEHHUs JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaJIBHOIO OCTOBHOIO J€peBa
B3BELIEHHOIO CBSA3HOTO HEOpUEHTHUpoBaHHOro rpacda. KomudecTBo pazinyHbIX
nyTeld MeXay BEepIIMHAMU OPUEHTHPOBAHHOTO AIlMKINYECKOro rpada. Aaroputm
JIeUKCTpHL.

HepeBps. Peanmnszanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. [IBonuHbIE
(Ounapubie) naepeBbs. I[locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpAKEHUs. PeKypcuBHBIE anroputMbl 00xona AepeBa. Vcrnonb3oBaHHE CTEKa U
odepeau s 00Xo/1a 1epeBa.

JluHamMu4eckoe INpOrpaMMHpPOBAaHME Kak METOJ pelleHus 3a1ad ¢
COXpaHEHUEM MPOMEKYTOUHBIX PE3yJbTaTOB. 3aJayM, pEIIaeMble C TMOMOIIbIO
JUHAMUYECKOTO MPOTrPaMMUPOBAHMS: BBIUMCIECHUE PEKYPCUBHBIX (YHKIIHA,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALIUH.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMupoBaHu. OOBEKTHI U
kiaccel. CBoiicTBa M MeTO/lbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJINU3.



Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO TOJXOJA.
WNukancynsauus, HacaeqoBaHUE, MOIUMOPPU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
noJib3oBaTess. Mcronb30BaHME TOTOBBIX YIIPABISEMbIX 3JIEMEHTOB /151 TOCTPOEHUS
uHTepdeiica.

O0630p  s3pikOB  mporpammupoBanusi.  [lonarue o  mapaaurmax
IpOrpaMMHUPOBaHUS.

HNudopmanuoHHbIe TEXHOJIOT U

Otanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAHMS: IOCTAHOBKA
3amauu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJEIH, KOMITBIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIUPOBAHUS.

JluckpeTtuzanuss TpU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MoenupoBanue IBkeHus. MojaennpoBanue OMOIOTHUECKUX CUCTEM.
MaremaTuyeckue MOJIeId B SKOHOMHKE. BBIYMCIUTEIbHBIE 3KCIEPUMEHTHI C
MOJEJISIMU.

OO0paboTka pe3yJbTaTOB 3KCHEpUMEHTa. MeToJ HauMEHBIIMX KBaJApaTOB.
OueHka YHCIOBBIX MApaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIEPUMEHTA.

BepostHoctapie  Mozenu.  Meroast Monte-Kapno.  MmurtaunonHoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KUBAHHS.

Tabnuunble (pensaMoHHBbIC) O0a3bl JaHHBIX. Tabnuiia — TpeACTaBICHUE
cBeJleHni 00 OMHOTHHHBIX 0OBekTax. Iloise, 3amuchk. Kmrou tabaumel. Pabora ¢
roToBoil 0a30if JaHHBIX. 3amonHeHue O0a3pl AaHHBIX. [lomck, copTupoBka u
bunbTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY NTaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncinsemsbie noss B 3ampocax.

MHorotabiuunbie 6a3bl JaHHBIX. THIBI CBSI3el MEX Ty Tabiuiiamu. BHemHui
kitod. [lenoctHocTh 0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

HNuTepuer-npuiioxenus. [loHaTHE O CEpBEPHON U KIMEHTCKOW YaCTsIX CauTa.
TexHoorust «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HEAOCTATKU. OCHOBBI A3bIKA
HTML wu xackaanwix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3memnenme BeO-caitToB. Ycmyra XxocTuHTa. 3arpyska ¢aiaoB Ha CaT.

BBon m300pakeHuii C HUCMONB30BAHUEM PA3IUYHBIX HMU(PPOBBIX YCTPOICTB
(mdpoBbIX (poToanmapatoB U MHUKPOCKONOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'padmueckuii pegakrop. Paspemenne. Kagpuposanue. VcripaBnenue
nepcrekTuBbl.  ['mctrorpamma. Koppekiuss  ypoBHEH, KOppeKuusl — IIBETa.
ObecuBeunBaHrue UBETHBIX H300paxeHuil. Perymsb. Pabota ¢ oOmactamu.
OUIbTpPHL.



MHorocnoliHple u300pakeHus. TekcroBele cion. Macka cnos. Kananebl.
Coxpanenue BblJeneHHONW obOnactu. [loaroroBka wiutocTpauuii Juisi BeO-CaiToB.
AHHUMHPOBaHHBIE U300pAKEHUS.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHHe mMOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. [ 'pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaiius pacTpoBbIX H300pa’KEHUN.

[IpuHUMIIBI TOCTPOEHHUS U PEITAKTUPOBAHUS TPEXMEPHBIX Mojieneld. CeTouHbIe
Mojzenu. Marepuanel. MoaenupoBaHue HMCTOYHUKOB oOcBemieHus. Kamepsl.
AnnutuBHble TexHoJOTUU (3D-nipunTepsl). [loHsTHE O BUPTYalNbHOU pEaIbHOCTH
Y JIOTIOJIHEHHOM PEAIbHOCTH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
WH®OPMATHUKE (YTJYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE  pe3yJibTaThl  OTPAXKalOT TOTOBHOCTh M CIIOCOOHOCTH
oOyyJaroumxcsi pyKOBOJCTBOBAaTbCS CHOPMHUPOBAHHON BHYTPEHHEH moO3MLUEN
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTAM POCCHUHCKOTO
o011ecTBa, pacliupeHne KU3HEHHOTO OMNbITa U OMbITa JAEATEILHOCTH B IIpoliecce
peanu3auuMyd  CpeACTBaMU  y4eOHOro MpeAMETa OCHOBHBIX  HalpaBJICHHUU
BOCIIUTATENbHOU €ATEIbHOCTH.

B pesynpraTte wusydeHus WHGOPMATHKKA Ha YpPOBHE CPEAHETO OOIIETO
obpazoBaHus y oOyuarorierocss OyayT choOpMUPOBaAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yIbTaThI:

1) rpasKIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHNE CBOMX KOHCTHTYIIMOHHBIX MPaB 1 003aHHOCTEH, YBa)KEHUE 3aKOHA
U TIPaBOMNOPANIKA, COOJIOJEHUE OCHOBOMOJATAIONINX HOPM HH(POPMAIIMOHHOTO
npaBa 1 HTHPOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh MPOTHBOCTOSATH HJEOJOTHU SKCTPEMU3MA, HAlMOHAIU3MA,
KCeHO(POOUM, JTUCKPUMHUHALIUM TI0 COIMAJbHBIM, PEIUTHO3HBIM, PAaCOBbBIM,
HAllMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOE OTHOIIIEHHE K UICTOPUYECKOMY HACIIeIUI0, TOCTHKEHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJOTHIX, IOHUMaHUEe 3HAaYCHUsI MHPOPMATUKH KaK HAyKH
B KU3HHU COBPEMEHHOT0 OOLIECTBA;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
cetu UHTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAYyYHOTO U
TEXHUYECKOTO TBOPYECTBA;

CHIOCOOHOCTh BOCHPHUHHMMATh PA3JIMYHbIE BUIbl HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO HA HUCIIOIh30BAaHUN WH(POPMAITMOHHBIX TEXHOJIOTHI;

5) pu3YeCKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  3JI0POBOTO W Oe3omacHOro  oOpaza  >KHM3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBbIO, B TOM UHUCJIE 32 CUET COOTIOICHUS



TpeOOBaHMI  O€30MacHOM  AKCIUIyaTalldd  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITIIOJTHATh TaKyIO JEATEIbHOCTD;

uHTEepec K cdepam mpodeccUuoHaTbHONW JIESITEIHbHOCTH, CBSI3aHHBIM C
uH(pOpMATUKON, NPOrpaMMHUpPOBAHMEM U HWH(POPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH WH(POPMATUKH M HAYYHO-TEXHUYIECKOTO
mporpecca, yMEHUE COBepIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHHWE TI00aJTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel ux
pemieHusi, B TOM 4YuclI€e C Y4ETOM BO3MOXXHOCTEH HMH(POPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTHKEHHUSIM HAay4YHO-TEXHHUYECKOIO Iporpecca H
0011IeCTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
1 poBoil TpaHchopMaIuu MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYyIIIIE.

B nporiecce mocTrxkeHust TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS ITPOTPaMMBbI 110
uHpopMaTrKe y 00y4YarOMIMXCsl COBEPIICHCTBYETCS IMOIMOHATBHBIN WHTEIIEKT,
IpearnoIaramuii chopMUpPOBAaHHOCTD:

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJaNTUPOBAThC K
SMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIECH CTPEMIICHUE K JOCTHXKEHUIO LU U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE [IEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh IMOIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U COTIEPEKUBAHMUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TIPOSIBIISITH MHTEPEC U pa3peiiaTb KOHPIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus HHPOPMATHKKM HA YPOBHE CpPETHETO OOIIEro
oOpazoBanmsi 'y oOydvaromerocs OyayT chOpMHUpPOBAaHBI —MeETaNpeaMETHBIC
pE3yJIbTaThl, OTPAKEHHBIC B YHHBEPCATHHBIX yUCOHBIX ICHCTBHSIX, & UMEHHO —
NO3HAaBaTeNbHbIC YHUBEpCAbHBICE ydeOHBIC JACUCTBHUS, KOMMYHHKATHBHBIC
yHHUBEpCaJbHbIC y4YeOHBIC NIEWUCTBHUS, PETYIATUBHBIE yHHBEpCaJbHbIE YUYEOHBIC
JeMCTBHSI, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHBbIC YHHUBEPCAJIbHbIE yYeOHbIE 1eiCTBUA

1) 0a3oBble JIOrMYecCKHUe AeiiCTBUS:

CaMOCTOSITCIbHO  (popMysupoBaTh W aKTyalIM3UpOBaTh  MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHMS Jii CpPaBHEHWUS,
KJaccudukanuu u 0000IeHHUS;

ONpENeNATh IENU JAESITEIbHOCTH, 3aJaBaTh NapaMeTpbl W KPUTEPUU UX
JIOCTHXKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4€TOM aHajdu3a WMEIOUTUXCS
MaTepUalIbHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUI JAEATECIHLHOCTH,

KOOPJAMHUPOBATH U BHITIOJIHATE PAOOTY B YCIOBUSX PEaIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh HABBIKAMHU YUEOHO-MCCIIEIOBATEIILCKON M ITPOCKTHOMN JIEITEIIBHOCTH,
HaBbIKAMU  pa3pelieHus TpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY MOMCKY METOJIOB PEILICHUS TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

OCYIIECTBJISATh PA3JWYHbIC BHUJIBl JICITEIBHOCTH [0 TMOJYYCHHIO HOBOIO
3HaHUWA, €ro MHTEPHpETaIud, NPeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCJI€ IPU CO3JaHUU Y4YE€OHBIX U COIMATBHBIX
MPOCKTOB;

dbopMHUpOBATH HAYYHBINA TUI MBINIJICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METOJAAMU;

CTaBUTh M (HOpMyIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



BBISBJISITh  TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAaXOAUTh apTYMEHTHI JUTSI JOKa3aTeIbCTBAa CBOMX
YTBEP)KJICHUM, 3a]1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHHUS,

aHAMM3UPOBATh TIOJIYYCHHBIC B XOJ€ PEIICHWS 3aJadyd  Pe3ysbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIAThH IIEJICHANIPABICHHBIM TOUCK TEPeHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHAITBHYIO CPENy;

yMETh TMEPEHOCHTh 3HAHUS B IO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KU3HEACATEILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJCH, MpeJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIICHNUS.

3) pa6ora ¢ nnpopmanueii:

BJIAJICTh HaBBIKAMU MOJYyYCHUS WH(DOPMAIUU M3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATENIbHO  OCYIICCTBIATh  TIOWCK,  aHAlW3, CHCTEMATH3aIlii0 U
WHTEPIPETANNIO HHPOPMAIIMH PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
uHoOpMaIlMl W IICJICBOM  ayJUTOPHH, BBIOMpas ONTUMAJIBHYIO  (GOpMYy
IIPE/ICTABIICHUS U BH3yaJIU3alliH;

OIICHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh WH(MOpPMAIUH, €€ COOTBETCTBUE
MIPABOBBIM W MOPAITBHO-ITHIECKUM HOPMaM;

UCIIOIb30BaTh  CPEACTBA  HMH(POPMAITMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX
3a/1a4 C COOJTI0JIEHUEM TPEOOBAHUM IPTOHOMUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHON
0Ee301aCHOCTH;

BJIaJIeTh ~ HaBBIKAMHM  paclO3HABaHWSA W 3alUTBl  WHQOpMAaIHH,
UH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

KoMMyHMKATHBHbIE YHHBepPCcAJIbHbIE YueOHbIe 1eiCTBUSA

1) oO1enme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCEX chepax KU3HMU;

pacmo3HaBaTh HeEBepOalbHbIE CpEACTBA OOIIEHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PAacloO3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyallUud Hu
CMSATr4aTh KOH(QIUKTHI;

BIIQJIETh  pa3JIMYHBIMU  Cloco0amMu  OOIIEHWST W B3aUMOJCICTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSIT4aTh KOH(MDIUKTHBIC CUTYAIIHH;



Pa3BEPHYTO M JIOTUYHO H3J1arath CBOK TOYKY 3pPE€HHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MNPEMMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh 1EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAWHUPOBATh JIEUCTBUS MO KX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBHUM,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJa M KAXJO0TO YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yJIbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIEHWUBATh HAEH C MO3UIHUM HOBU3HHI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe HeiCTBUSA

1) camoopranusanus:

CaMOCTOSTEIIBHO OCYILECTBIIATh IO3HABATEIBHYIO ACSATEIBHOCTD, BBIABIIATH
npo0eMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJIATH IJIaH PELIEHUS MPOOIEMBI C YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a PELICHHUE;

OLIEHHUBATh MIPUOOPETEHHBIN OTBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIIMIATH CBOM 0Opa30BaTENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJAJE€Th HABBIKAMM  IIO3HABATENBbHOM  pedieKCUH KaK  OCO3HAHMS
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX NPOLECCOB, HMX pPE3yJNbTaTOB U



OCHOBaHHH, UCIHOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS ce0st M IPYTrUX:

NPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TIPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OIMUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B npouecce u3ydenus kypca MH(MOpMATHUKU YIIyOJEHHOrO YpoBHs 6 10
Kacce 00y4arImUMHCS Oy Iy T JOCTUTHYTHI CIIEIYIOIIUE IPEAMETHBIE PE3YIIbTaThI:

BJaJICHUE TMPEJCTaBICHUSIMH O POJM MHGPOpPMAlMU U CBSA3AHHBIX C HEH
IPOLECCOB B MPUPOJE, TEXHUKE M OOLIECTBE, NOHATUAMU «HMH(pOpMaLUs,
«MH(POPMALIMOHHBIN MPOIECCH, KCUCTEMAY, «KKOMIOHEHTBI CUCTEMBI», «CUCTEMHBIN
s ey, «uHDopMalOHHASI CUCTEMAY, «CUCTEMa YIIPABJICHUS»;

BJaJieHWe MeToJaMu TMoucka wuHpopmanuu B cetu MHTepHeT, ymeHue
KPUTHYECKU OLIEHUBATh UH(OpMaLHIO, TOIyYSHHYIO U3 ceTH VHTepHeT;

YMEHHME XapaKTepu30BaThb OOJbIINE JaHHBIE, [PUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJy4EHUS] M  HaNpaBJICHUs  HCIOJIb30BAHMS, YMEHHUE
KJIAaCCU(UIMPOBATh OCHOBHBIE 3a/laud AaHaJM3a JaHHBIX (IIPOTHO3MPOBAHUE,
KJIaccuguKanus, KJIacTEepU3aLys, aHaINu3 OTKJIOHEHUI), OHUMATh
IIOCJIEI0BATENBHOCTh PEILICHUS 3a/lad aHaJIW3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX,
OUMCTKAa M OIEHKAa KauyecTBa [AHHBIX, BBIOOpD W/WIM MOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allls JaHHBIX, MHTEPIPETALNS PE3YyIbTaTOB;

NOHUMaHHE OCHOBHBIX MPHUHIIUIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIbHBIX KOMITBIOTEPOB, TEHICHIIMH pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKAMU pabOThI C ONEPAMOHHBIMH CHCTEMAMH, OCHOBHBIMHU
BUJIAMU ITPOTPAMMHOT0 o0ecrieueHus JJIs pelieHus] y4eOHbIX 3a/1a4 M0 BHIOpAHHOU
crenuain3alny;

HAJIMYKE MPEICTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX PO B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIIMUIIAX OPTaHU3ALNU U (PYHKIMOHUPOBAHUS KOMIIbIOTEPHBIX
ceTedf, 00 OOWIMX MNPUHUMIIAX pa3pabOTKM U (YHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKECHNM;



NOHMMaHUE yrpo3 HH(POPMALIMOHHON 0€3011aCHOCTH, UCIIOJIb30BAHUE METOIOB
U CPEICTB INPOTUBOAECHCTBUS ATHM YIrpo3aM, COOJIOJeHHE Mep Oe30I1acHOCTH,
IPEeIOTBPAIIAIONIMX HE3aKOHHOE pPACIPOCTPAHEHHE MEPCOHANBHBIX JaHHBIX,
coOmro/ieHne TpeOOBAaHMM TEXHUKH O€30IaCHOCTH W TUTHMEHBbl HpuU pabdoTe ¢
KOMIBIOTEPAMH U JPYTUMHU KOMIIOHEHTaMH LU(POBOrO OKPYNKEHHs, TOHUMAHUE
IIPaBOBBIX OCHOB UCIOJIb30BaHUI KOMITBIOTEPHBIX TPOrpaMM, 0a3 TaHHBIX U pabOTHI
B ceTtu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMalMK, YMEHUE ONpeNesATh HHPOPMALUOHHBII OOBEM TEKCTOBBIX,
rpadUyecKux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX HapaMerpax IUCKPETHU3allHH,
YMEHHE ONPEAEIIATh CPEIHIOI0 CKOPOCTh NEPEIAYM JaHHBIX, OLIEHUBATh U3MEHEHHE
BPEMEHU TMepefayd Npu HU3MEHEHUH HWH(YOPMAIMOHHOrO O00BbEMA MJAHHBIX U
XapaKTEePHUCTHK KaHalla CBA3H;

YMEHHUE HCIIO0JIB30BaTh MPU PEUIEHUH 3a/1ad CBOKMCTBA MO3ULUMOHHOW 3alucu
YHUCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CHUCTEME CUHUCIICHUS
C 3a/IaHHBIM OCHOBAHMEM U IIOCTPOECHMS YHUCIIAa IO CTPOKE, COAEpIKallel 3aIluch
ATOr0 YMCJIA B MO3UIIMOHHON CUCTEME CUMCIIEHHUS C 3a/ITaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH apU(PMETHUUECKHE ONEPAllMU B TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOJHATH MPE0oOpPa30BAHMS JIOTHUECKUX BBIPAXXEHUI, HCIOIb3YS
3aKOHbI  anreOpbl JIOTUKM, YMEHHME CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTM3bIOHKTUBHON M KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax MO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh HCTUHHOCTHU BBICKA3bIBaHUS, COAEPKALIETO
NEPEMEHHBIE, PEIIATh HECI0KHBIE JIOTHUECKUE YPAaBHEHUS M CUCTEMbI YPABHEHUM;

NOHUMaHuEe 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOM M TEKCTOBOM
uHpopMaluu (3aIUCh YMCET B MO3ULUOHHON CUCTEME CUUCIICHHUS, HAaXOXJACHHE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMala3oHe, 00paboTKa MHOTOPAa3PsAHBIX LIEIbIX
YHCEeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U APYIHX), aITOPUTMOB MTOUCKA U COPTUPOBKH,
YMEHHE OIpEeNeysTh CIO0KHOCTh H3y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHUE D3JIEMEHTOB MacCUBa, COPTHPOBKAa MAaccuBa, IepeOOpHbIE
QJITOPUTMBI, IBOMYHBIN MTOMCK) U MPUBOAUTH IPUMEPbl HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOYKHOCTH JIJIsl PEeIICHUs OJHOM 3a1auu;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsSIMH O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIE  YIIPaBIISIOIINE
KOHCTPYKI[MM, YMEHHUE OCYIIECTBISATh AaHAIW3 MPEAJIOKEHHOW MPOTrpaMMBbI:
ONpeaeNsITh Pe3yabTaThl pabOThl MPOrpaMMBbl MPHU 33JaHHBIX MUCXOJHBIX JAHHBIX,
ONpENENsaTh, NPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO IOJIYYEHUE YyKa3aHHBIX
pE3yJIbTaTOB, BBISABIAThH JaHHbIE, KOTOPhIE MOTYT MPHUBECTH K OMIMOKe B paboTe
nporpamMmsl, (GOpPMyJIMPOBATh MPEAJIOKEHNUS MO YIYUIIEHUIO TPOrPaMMHOTI0 KOJ1a;



YMEHHE CO3[aBaTb CTPYKTYPUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MaTEPHAIIbl C UCTIOJIB30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTrpaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh AJICKTPOHHBIC TAOJMIIBI I aHAJIN3a, MIPEJCTABICHUS
1 00pabOTKM JaHHBIX (BKIIIOYAsi BEIYUCIEHUE CYMMBI, CPETHETO apu(METHIECKOTO,
HAauOOJNBIIET0O W HAWMEHBIIEr0 3HAYCHHWM, peIIeHue YpPaBHEHU, BBIOOP
ONTUMAJILHOTO  pelleHus, TMoA0Op JIMHUU  TPEHJa, pelieHue  3ajaad
IPOTrHO3UPOBAHUS).

B mpomecce m3ydenus kypca MHGDOPMATHKU YTIIyOJEHHOTO YpOBHS 6 11
Kacce 00y4aromuMucs Oy Iy T TOCTUTHYTHI CIIEIYIONINE TPEAMETHBIC PE3YIIbTaThI:

YyMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JOMYCKAIOIIUE OAHO3HAYHOE
JEKOJIUPOBAaHUE COOOIIEHUN (MpePUKCHBIE KOIbI), HMCMOJb30BATh MPOCTEUIIINE
KOJIbI, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATH U UCIPABIISTH OIIMOKU MPHU Mepeaye
JAHHBIX, CTPOUTH KOJI, 00€CHEeUNBAIONINI HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPH HU3BECTHOM YaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOThI MPOCTHIX AJTOPUTMOB CHKATUSI IAHHBIX;

YMEHHE peliaTh aJrOpUTMHUYECKUE 3a/Ja4d, CBSI3aHHBIC C aHAIU30M Tpados
(331291 TOCTPOEHUST ONITHMAIIBHOTO ITyTH MEKTy BepITuHaMu Tpada, onpeaencHus
KOJMYECTBA  PA3IMYHBIX IMyTE€d MEXAy BEpIIMHAMU OPHEHTUPOBAHHOIO
AIUKIINYeCcKoro rpada), yMeHue UCIOIb30BaTh IEPEBbs MIPU aHATIU3€E U TOCTPOCHUHU
KOJIOB U JIJIA MPEACTABICHUS apu(PMETUUECCKUX BBIPAKEHUN, MPU PEIICHUH 3a]1a4
MOUCKAa U COPTHUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33J]aHHOMY JITOPUTMY,
pa3pabarbiBaTh U 00OOCHOBBIBAThH BBHIUTPHIIIHYIO CTPATETUIO UTPHIL;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHUJEC IporpamMm 0a3oBbIe
QIrOPUTMBbI, YMEHUE HUCIOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN Ha JMANA30H UX BO3MOXKHBIX 3HAYEHUM, MPUMEHATH IIPU
pelIeHnHN 3a/1ad CTPYKTYPhI JAaHHBIX (CIIUCKH, CIIOBAPU, CTEKU, OUEPEIH, IEPEBD),
UCIIOJIb30BaTh 0a30BbIE OMEpalMM CO CTPYKTypaMH JaHHBIX, MPUMEHSTH
CTaHJAapTHHIE U COOCTBEHHBIC MOAMPOrPaMMBI JUIsl 0OPaOOTKH YHUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3pabOTKe MNporpaMm OUOIMOTEKU
noAmnporpamMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTU HHCTPYMEHTAIBHBIX
CPEACTB Cpelibl pa3padOTKH, YMEHHE UCIIOJIb30BATh CPEACTBA OTJIaJAKU MPOrPaMM B
cpeie NporpaMMHUPOBAHUS, YMEHUE JOKYMEHTHPOBATH IPOTPaAMMBbI;

yMEHUE CO37aBaTh BeO-CTPaHUIIbI;

BJIaJIEHUE OCHOBHBIMU CBEJCHUAMHM O 0a3ax JaHHBIX, KX CTPYKTYpe, CpelICTBaxX
co3/laHusi U paboOThl C HUMHU, YMEHHUE MCIOJIb30BaTh TaOMWYHBIE (PEISAILIMOHHBIC)
0a3bl TaHHBIX (COCTABJIATH 3aMpOChl B 0a3ax JIaHHBIX, BBIMNOJHITH COPTUPOBKY U
MOWCK 3amucedl B 0asze JaHHBIX, HAIMOJHATH pa3paboTaHHyl0 0a3y MaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJENN JJIsl aHalln3a
00BEKTOB M IIPOIIECCOB: (POPMYINPOBATH LEIb MOJICTUPOBAHHS, BBIIIOIHATH aHAIN3
pE3yJIbTaTOB, TMOJYYCHHBIX B XOJI€ MOJICIHPOBAHUS, OIEHUBATH COOTBETCTBHE
MOJICTTH MOJICTUPYeMOMY OOBEKTYy WM TPOIeCCy, MPEACTaBIATh Pe3yJbTaThl
MOJICTMPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpraHW30BbIBaTh JIMYHOE HMH(OPMAIMOHHOE TMPOCTPAHCTBO C
UCTIONB30BAaHUEM PA3UYHBIX CPEACTB MHQPPOBBIX TEXHOJOTH, MOHHUMAaHHE
BO3MOXKHOCTEH LH(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIyT, IH(PPOBBIX
00pa3oBaTENbHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX MPHUHIMIIOB pa0dOThI, BO3MOKHOCTEH M OTpaHUYEHUs
NPUMEHEHUS TEXHOJIOTUH HCKYCCTBEHHOI'O MHTEIUIEKTa B Pa3UYHBIX 001acTsX,
HAJIMYUE TPEJCTaBICHUA O Kpyre pemiaeMblX 3aJad MalldHHOTO OOydYeHus
(pactio3HaBaHMs, KJIaCCH(PUKAIMU U MPOTHO3WPOBAHMUS) HAJMYKE MPEACTaBICHUIN
00  UCHOJB30BAaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B  Pa3jM4YHBIX
npodeccruoHanbHbIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DIeKTPOHHbIE
HaumeHnoBaHu B U TeM " BBI
Ne ni/m AMMCHOBAHHUE PAACI0 ¢ Kontpoasubie | IlpakTtuuyeckue (unposere)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paszgea 1. lludposasi rpamoTHOCTH
11 KommnbroTtep - yHuBepcanbHOE yCTPOUCTBO 6
' 00pabOTKH JTaHHBIX
1.2 [IporpammHoOe obecrieueHne
1.3 KomMmnetorepHsle cetu
1.4 Nudopmannonnas 6€30macHOCTh 2
Hroro no pazgeny 24
Paznen 2. Teopernueckue 0CHOBBI HH(POPMATHKH
[IpencraBnenue nuapopmanuu B
2.1 PR dopwan 19 2
KOMIIBIOTEpE
2.2 OCHOBBI AJITE€OPHI JIOTUKH 14 1
23 Komnrelorepnas apupmernka 7 1
Hroro no pazneny 40
Pa3nes 3. AiropuT™Mbl M IPOrpaMMHpPOBaHHE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble alropuTMbl 8
3.3 YuciaeHHbIE METOIBI
34 Anroput™Mbl 00pabOTKH CUMBOJIbHBIX 5 |

JaHHBIX




3.5 AnTOpuUTMBI 00PabOTKH MacCCHBOB 10 3.5

Hroro no pasneny 44

Pa3nen 4. UndopmanoHHble TeXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
4.3 IToBTOpEHME U3yYEHHOIO MaTepraa 14

Hroro no pazngeny 28

136 21.5

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME




11 KITACC

KoauuecTBO 4acoB

DJIEeKTPOHHbIE
No 11/ HauMeHoBaHue pa3iesioB U TeM Koutposbnbie | TIpakTHueckue (uu¢ppossbie)
NPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HHPOPMATHKH
L1 Nudopmanus u naGopmanmoHHbIC 10 )5
IIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pasneny 18
Pa3nes 2. AlropuT™Mbl M NIPOrpaMMHpPOBaHHE
2.1 DNEMEHTHI TEOPUU AJITOPUTMOB 6 |
2.2 AJNTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IPOrpPaMMHUPOBAHHUS
Hroro no pazneny 50
Pasznen 3. Un¢popmanmoHHbIE TEXHOJIOTUHN
31 KomnproTepHO-MaTEMaTHYECKOE g )
' MOJIEJTMPOBaHUE
3.2 ba3el janHbBIX 10 4
33 Be0-caiitbl 14 4
3.4 Kommnbrorepnas rpaduka 8 3.5
3.5 3D-MoenupoBaHue 3
3.6 [ToBTOpEHME N3YyUEHHOTO MaTepralia 20




Hroro no pazneny

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

TpeOoBaHUs TEXHUKH
0€30MacCHOCTH U TUTUEHBI ITPU
paboTe ¢ KOMMbIOTEpaMHU U
JIPYyTUMH KOMITOHEHTaMH
UPPOBOTO OKPYIKEHHUSI

[IpunHnuns paboThl
KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

O0Omen JaHHBIMH C IIOMOIIIBIO
IIIH1H. KOHTpOJIJIepLI BHCHITHUX
YCTPOWCTB

ABTOMaTHYECKOE BBHINIOJIHEHHE
IPOrpaMMBbI IIPOIECCOPOM

OnepaTuBHas, MOCTOSIHHAS U
JIOJITOBPEMEHHAs aMSATh.
Kontponneps! BHEIIHUX
ycrpoucts. [Ipsamoint noctyn k
aMsTH

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHH

[IporpammHoe obecrieueHue




KOMIIBIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPOHCTB

CucreMHoOe porpaMMHOE
oOecneuenue. OnepalnoHHbIE
CHCTEMBI

Yrunutel. ApaiBepsl
ycrporicts. [lapamiensHoe
IIPOrpaMMUPOBAHUE

10

HNucramnauus n
JEeUHCTAJUISINS
MPOrPaMMHOTO O0eCcTIeUeHus

11

DaiIoBEIC CHCTEMBI.
[TpuHUMIIBI pa3MenieHus u
UMEHOBaHUs (aityioB B
JIOJITOBPEMEHHOM MaMsITH.
[11a0IOHBI ISl OITUCAHUS
rpyni ¢ainos

12

3aKOHOATEILCTBO
Poccuiickoit denepaiuu B
00JacTi MPOrpaMMHOTO
obecreyeHns U JaHHBIX

13

[IpuHUMIBI HOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIbI

14

Cetp UnTepHeT

15

Paznenenne IP-cetu Ha




MHOJCETH C IIOMOIIBIO MacOK
nojceTen

16

CereBoe aIMUHUCTPUPOBAHNE

17

Bunel nesaTensHOCTH B ceTr
Hutepnet. CepBuchl
HNurepHera. I'ocynapcTBeHHbIE
JJIEKTPOHHBIE CEPBUCHI U
yCIIyTu

18

NudopmarnmonHas
0€30I1aCHOCTh

19

BpenonocHbie mporpamMmmMHOE
obecrieueHrne 1 METObI
00pBOBI ¢ HUM

20

[IpakTuyeckas pabora 1o Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"

21

Opranu3anus JMYHOTO apXHUBa
uHpopmanuu. PezepsHoe
konuposanue. [TaponbHas
3alUTa apXuBa

22

[[IndpoBanme naHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabota o Teme
"HIudpoBanue 1aHHBIX"

25

WNndopmanus, nanueie u
3HaHus. Mabopmarmonnsie
MPOIECCHI B IPUPOJIE, TEXHUKE
U 00ILIeCTBE




26

HenpepbIBHBIC U TUCKPETHBIC
BEJIMYMHBI U CUTHAJIBI.
Heob6xomumocTts
JTUCKpEeTH3aIMK HH(pOpMAaLIHH,
MpeIHa3HAYeHHOW IS
XpaHeHus, mepeaadn u
00paboTKH B IIU(PPOBBIX
cucTeMax

27

JIBOMUHOE KOJUPOBAHUE.
PaBHOMEepHBIE U
HEPaBHOMEPHBIE KOJIBI.
JlexonupoBaH#ue COOOIICHHU,
3aMMCaHHBIX C IOMOILBIO
HEpaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. Iloctpoenue
OJIHO3HAYHO JAEKOUPYEMBIX
KOZIOB C ITIOMOIIBIO J€PEBa.
I'pad An. A. Mapkosa

29

Enununpr usmepeHust
KOJIM4ecTBa HHPOpMAIUH.
AndaBUTHBINA MOAXO K
OIICHKE KOJUYECTBA
uHpOopMauu

30

CHcTeMBbl CUMCIICHUS

31

[TepeBoa uncen u3 ogHOM
CHCTEMBI CUUCIICHUS B IPYTYIO

32

JIBonuHas, BOCbMEpUYHAas U
LIECTHAALATEPUYHASL CUCTEMBI
CUUCJICHUS], CBSA3b MEKY




HHUMU

33

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U
MMCCTHAATATCPpHUIHAA CUCTCMBL
CUHUCJICHUA, CBA3b MCKIY
HUMU

34

I[BOI/I‘{HBJI, BOCBMCpHUYHAA U
MMCCTHAATATCPpHUIHAA CUCTCMBL
CUUCJICHUA, CBA3b MCIKIY
HUMU

35

ApudmeTnueckue onepanuu B
MO3ULUOHHBIX CUCTEMAX
CUHMCJICHUS

36

Tpouunasi ypaBHOBEIICHHAS
CUCTEeMa CUUCIICHUS

37

I[BOI/I‘-IHO-ILCCHTI/I‘IHaSI cuCcTCéMa
CUHUCJICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe koaupoBanue
n300pakeHU I

40

[IpakTuyeckas paborta o Teme
" luckpeTruzanus
rpadudeckoit napopmarmn"

41

L{BeToBBIC MOMENH.
BekropHoe koaupoBaHue.
dopmartsl (aitos.
Tpéxmepnas rpaduxa.
®pakranpHas rpaduka

42

Konuposanue 3Byka. OnieHka




nH(pOpMaLOHHOTO 00BEMA
3BYKOBBIX JIaHHBIX TIPH
3aJ]aHHBIX YaCTOTE
TMCKPETU3AINN 1
Pa3psAIHOCTH KOAUPOBAHUS

43

[IpakTuueckas pabora o Teme
" [IuckpeTusanus 3ByKOBOM
uHdopmarun"

44

OCHOBBI aNreOpHI JIOTUKH

45

Jlornueckue oneparuu.
TabauIsl HCTHHHOCTH

46

Jlornueckue BbIpaKeHUsI.
Jlornueckue TOXIECTBA.
Jloka3aTenbCcTBO JOTMUECKUX
TOKECTB C TOMOIIBIO TaOJIHI]
VUCTUHHOCTH

47

[IpakTuueckas pabora o Teme
«ITocTpoenue n ananus
TaOJIML] HCTUHHOCTHU B
TabJIMYHOM IpOLIECCOpE»

48

Jlornueckue onepanuu u
orepanuy HaJl MHOXKECTBaMU

49

Jlornueckue onepanvu u
Oornepanru HaA MHOXCCTBAMU

50

3aKoHBI aNTeOPhI JIOTHKH.
OKBUBaJICHTHBIE
peoOpa3oBaHusl JTOTHUECKUX
BBIPAKCHUM




51

Jlornueckue ypaBHEHHUs U
CHUCTEMbI YPaBHEHUI

52

Jlornyeckue QyHKIHH.
3aBUCHUMOCTD KOJIMYECTBA
BO3MO>KHBIX JJOTMYECKHUX
(GyHKIUH OT KOJIMYEeCTBa
aprymeHToB. [loaHbie
CUCTEMBI JIOTHYECKUX
byHKIUI

53

Kanonuueckue Gpopmbl
JIOTUYECKHX BBIPAXKCHHH.
CoBepliieHHbIE
JTU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOpMaJbHbIC
(hOpMBI, aNTOPUTMBI X
MOCTPOCHHUS 110 Ta0JIHIIe
HMCTUHHOCTHU

54

Jlormdeckue 3J1eMEHTEI B
COCTaBC KOMIILOTECPA

55

Tpurrep. Cymmarop.
MHoropa3psIHbIil CyMMaTop

56

[TocTtpoenue cxem Ha
JOTMYECKUX DIIEMEHTAX.
3anuch JOruH4eCcKoro
BBIPAKEHMS 110 JIOTUYECKOU
cxeme

57

MI/IKPOCXGMBI U TCXHOJOIrus
X IpOU3BOACTBA

58

Hpe,I[CTaBJ'ICHI/Ie OCIBbIX YHCCII




B ITIaMsTH KOMHI)I-OTepa.
OrpaHW4eHHOCTH AMana3oHa
Yyuces MPU OTPaHUYCHUHN
KOJIMYECTBA Pa3psiIoB.
[lepenonnenue pa3psiaHON
CETKU

59

be33HakoBEIC M 3HAKOBEIC
aHHbIE. 3HAKOBBINA OUT.
JIBOMYHBINA JOMOIHUTEIBHBIN
KO/l OTPULIATEIbHBIX YUCEN

60

I1oGuTOBEBIE TOTHUECKHE
onepauuu. Jlornaeckuit,
apuMETUYECKHUH U
HUKJIHYECKUH CIBUTH

61

[udposanue ¢ NOMOIIbIO
MOOUTOBOM omepanuu
«uckirouaromee NJIN»

62

[IpencraBneHue U XxpaHEeHUE B
IaMsATH KOMIIbIOTEpA
BEILECTBEHHBIX YHCEII

63

BrinosniHenue onepauuii ¢
BELIIECTBEHHBIMU YHCIIaMH,
HaKOIICHHE OIMOOK MpH
BBIUHCIICHUSIX

64

[IpakTuueckas pabora 1o Teme
«3ydenue nopaspsgHOTo
MAaIIMHHOTO TIPEICTaBICHUS
LIETIBIX U BEIECTBEHHBIX
quCcem




65

AHanu3 anropuTMOoB

66

Oralel peleHns 3a1a4 Ha
KOMIIBIOTEPE.
HNHcTpymeHTanbHbIE CPEACTBA!
TPaHCIIATOP, OTIAAYHK,
PO UITHPOBITUK

67

Cpena mporpaMMUpOBaHHUS.
Komnusiusg u
UHTEPIIPETALNS TPOTPAMM.
BupryansHbie MaliHbI.
HHuTterpupoBanHas cpena
pa3paboTKu

68

Meroas! OTJIaIKH IPOTPaMM

69

Tunsl nepeMeHHBIX B S3bIKE
IPOrpaMMHUPOBAHUS

70

OO0paboTKa MebIX Ynce

71

OO6paboTka BeIEeCTBEHHBIX
qHCel

72

Ciyyaiinbie U
MCEeBJOCTYYaiiHbIE YHUCIIA

73

Bersnenusa. Cinoxabie
YCIIOBHSI

74

]_[I/IKJ'H:I C YyCJIOBUEM

75

[ukiel o nEpeMEHHOM.
BzanmozamensemocTh
Pa3IMYHBIX BUJOB IIUKIIOB

76

O6paboTka HaTypaTbHBIX
YHCETI C HCTIOJIb30BAaHHEM




OUKIIOB

77

HaxoxaeHnne Bcex mpocThIX
YUCECJI B 3aJaHHOM AHAIla30HEC
[IpakTuyeckas pabora 1o Teme
«Perenue 3a1a4 METOIOM
niepedopay

0.5

78

I/IHBapI/IaHT OHUKIIa

79

JlokymeHnTupoBanue
Iporpamm

80

OO0paboTka TaHHBIX,
XpaHsmuxcs B ¢aitnax

81

Pas3Ouenne 3amaun Ha
Hoa3adaun

82

Hcnonp3oBanne cTaHIapTHOM
OMOJIMOTEKH SI3BIKA
IpOrpaMMHUPOBaHUS.
TTonxiroyeHne GUOINOTEK
MOANPOTPAMM CTOPOHHHX
MPOU3BOAUTENEN

83

[MommporpamMmel (Tipotieyps
1 QYHKIIHH )

84

[Hoanporpammsl (mporeypbl
1 QyHKITIN)

&5

[IpakTuyeckas pabota o Teme
"Pa3paboTka noamnporpamMm”

86

Pexypcus. PexypcuBHbie
00BeKTHI ((hpakTab).
PekypcuBHbBIe Tporieyphl U




¢bynkuuu. Mcnonb3oBaHue
CTeKa Ul OpraHu3alu
PEKYPCUBHBIX BBI30BOB

87

[IpakTruyeckas pabora 1o Teme
"PexkypcuBHbIE
MOANpPOrpaMmbl"”

88

MoaynbHbBIA TPUHLIKAI
MOCTPOEHUS POrpaMM

89

YucieHHbIEe METOIbI

90

[IpakTuyeckas pabora 1o Teme
«HucneHHoe penieHue
YPAaBHEHUI»

91

Hcnonb3oBanue
JUCKPETU3ALMU B
BBIYHUCIUTEILHBIX 3a/1aUax

92

[IpakTuyeckas paborta o Teme
«IpubnmxEHHOE BBIUUCICHHE
JUIMH KPUBBIX U IIJIOLIALEH

buryp»

93

[IpakTrueckas paboTa 1o Teme
«[Tonck makcumyma
(MuHEMYMA) QYHKIIH»

94

O6paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPATMBI
00pabOTKU CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA
MOSIBJICHUN CUMBOJIA B CTPOKE

95

Anroput™Mel 06paboTKH




CHUMBOIJIBHBIX CTPOK:
pa3OueHne CTPOKU Ha CJIoBa
110 IPOOEITHHBIM CHMBOJIAM

96

Anroput™bl 06paboTKH
CUMBOJIBHBIX CTPOK: ITOMCK
MIOACTPOKH BHYTPH JAHHOU
CTPOKH; 3aME€Ha HAWJICHHOU
IOJICTPOKH Ha APYTYIO CTPOKY

97

[IpakTuyeckas pabora 1o Teme
"OGpaboTKa CTPOK ¢
HCIOJIb30BaHNEM (YHKIUI
CTaHJapTHON OMOIMOTEKH
s3bIKa MpOrpaMMHUpOBaHus"

98

I'enepanus cioB B 3aaHHOM
andasure

99

MaccuBsl U
IOCJICI0BATEIBHOCTH YHCEII.
[IpakTuyeckas pabora 1o Teme
"3anonHeHne MaccuBa'

0.5

100

O000EHHBIE
XapaKTepUCTHKU MacCUBa

101

JIMHEeWHbII NOUCK 3aIaHHOTO
3HA4YCHMS B MacCHBE.
[IpakTrueckas paboTa o Teme
"JINHEWHBINA ITOMCK 3aJaHHOTI'O
3Ha4YeHHUA B MaccuBe"

0.5

102

[IpakTuueckas pabora o Teme
"Ilonck MMHMMAaIBHOTO
(MakCHMMaJIBHOT0) AJIEMEHTA B




qUCIIOBOM MaccuBe"

103

CopTupoBKa OJHOMEPHOTO
maccusa. [Ipocteie MeTOIBI
coptupoBkH. [IpakTuueckas
pabota no Teme "IIpocTsie
METO/1bl COPTUPOBKHU MaccuBa"

0.5

104

CopTupoBKa CIMSIHUEM.
BricTpas copTupoBka MaccuBa
(amroput™ QuickSort).
[IpakTuueckas pabora o Teme
"BricTpas copTupoBKa
MaccuBa"

0.5

105

JIBOMYHBIN MTOUCK B
OTCOPTHPOBAHHOM MAacCHBE.
[IpakTuueckas pabora o Teme
" JIBOMYHBIN TTOUCK"

0.5

106

JIByMepHbIE MaCCHUBBI
(MaTpuIbI)

107

ANTOpUTMBI 00pabOTKH
MaTpHII

108

Pemenue 3aay ananuza
JAHHBIX

109

CpencrtBa TEKCTOBOTO
nporeccopa

110

KomneroTepHas BEpcTka
TeKcTa

111

[IpakTuueckas pabora 1o Teme
"BépcTKa JOKYMEHTOB ¢




MaTEMATUYCCKUMU
dbopmynamu”

112

HNucTpymeHTsI
pEeLEH3UPOBAHUS

113

[IpakTuyeckas paborta o Teme
"MHoOrocTpaHu4HbIE
JIOKYMEHTHI"

114

OO6na4yHble CEPBUCHI.
KomnektuBHas pabora ¢
nokymeHtamu. [IpakTnueckas
pabota o Teme
"KonnexktuBHas pabota ¢
JOKyMeHTaMu"

0.5

115

Ananus ga"ggeIx. bosbiime
JIaHHbBIE

116

Maimnnoe oOy4eHue

117

Ananuz JaHHBIX C IIOMOIIBIO
OJICKTPOHHBIX Ta6J'II/II_I

118

[IpakTuueckas pabora o Teme
"AHaan3 JaHHBIX C IIOMOIILIO
AJICKTPOHHBIX TabIUI"

119

[TocTpoenue rpaduxos
¢ynkuui. [IpakTuyeckas
pabora o Teme "HarnsigHoe
Mpe/ICTaBJICHUE PE3yJIbTaTOB
CTATUCTUYECKON 00pabOTKH
JAHHBIX B BUJIE AHATrPaMM
CpeACTBaMU peaaKTopa

0.5




ANEKTPOHHBIX Tabnui"

120

JInnuu tpenna. I[Ipakruueckas
pabota no Teme "Iloxbop
JMHUM TPEH]A,
IpOrHo3upoBanue”

0.5

121

[Ton6op mapamerpa.
[IpakTuyeckas paborta o Teme
"YucieHHoe penieHue
YPAaBHEHUH C TIOMOIIBIO
noabopa napamerpa"

0.5

122

OnTumu3aus Kak MmoucK
HAWTYYIIero PelieHus B
3aIaHHBIX YCJIOBUSAX.
[IpakTuyeckas paborta 1o Teme
"Pemenue 3amau
OIITUMMH3AIINU C TIOMOIIBIO
3JIEKTPOHHBIX TabMIT"

0.5

123

IToBTropenue. Kommnsrorep -
YHUBEPCAJIbHOE YCTPOUCTBO
00paboTKU JaHHBIX

124

ITosTopenue. IIporpammuoe
obecrieueHue

125

[ToBTOopenue. KoMmnbrorepHbie
CeTH

126

[ToBTOpEHME.
Nudopmanmonnas
0€30MacHOCTb

127

ITosropenue. IIpencraBinenue




nH(pOpMalLUY B KOMIIBIOTEPE

128 [ToBTOpenue. OcHOBBI 1
anreOpbl JIOTUKU

129 [ToBTOopenue. KomnbrorepHas 1
apudMeTuKa

130 [ToBTOpenue. Beenenue B |
MIpOrpaMMHUpOBaHKE

131 IToBTOpEHME. 1
BcnomorarenbHble alropuTMBI

132 [ToBTOpenue. Uucnenunie 1
METO/IBI
[ToBTOpEHNE. ANTOPUTMBI

133 00pabOTKU CUMBOJIBHBIX 1
JTAHHBIX

134 [loBTOpEHME. ANTOPUTMBI |
00paboTKH MacCHBOB

135 [ToBTOpenue. O6paboTKa 1
TEKCTOBBIX JIOKYMEHTOB

136 [ToBTOpEHNE. AHAIN3 JAHHBIX 1

OBIIEE KOJIMYECTBO YACOB 136 215

[10 ITIPOT'PAMME




11 KITACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYecKkue
padoTbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchl

KomugectBo nnpopmanyu

AHrOpI/ITMLI CXXaTusa JaHHBIX

Anroputm Xaddpmana

[IpakTuueckas pabora o Teme
"CokaTHe JaHHBIX C ITOMOIIBIO
anropurMa Xaddmana"

Anroputm LZW

ANTOpPUTMBI CKATHUS TaHHBIX C
norepsamu. [IpakTuaeckas
paborta no teme "Cikatue
JAHHBIX C MTOTEPSAMU
(anmroputmsl JPEG, MP3)"

0.5

CkopocTh niepeiaun JaHHbIX

ITomexoycToiYnBBIE KOABI

[IpakTuyeckast pabora 1o Teme
"[TomexoycToitunBbie KOIbI"

10

Cucrembl. KOMIOHEHTHI
CUCTEMBI U UX B3aUMOJEHCTBHUE.
CucteMHbIi P PeExT.
VYpasnenue kak
nH(OPMaLIMOHHBIN TpOIIeCC.
OO6parHas CBs3b




11

Moaenu 1 MOJETUpPOBaHHUE

12

I'pader

13

Pemenue 3agad ¢ moMoOIIbIO
rpadoB

14

HepeBbs

15

OCHOBBI TEOPUH UTP

16

[IpakTuyeckas paborta 1o Teme
"ITorcK BBIMUTPBIIIHON
CTPATETHUH B UI'PE C MOTHOU
nHpopmarmen"

17

CpencTBa HCKYCCTBEHHOTO
MHTEJUIEKTa

18

[IpakTuyeckas pabota o Teme
"CpeancTBa HCKYCCTBEHHOTO
uHTEesUIeKTa"

19

dopmanuzanus MOHITHS
anroputMma. Mamuna TeropuHra
KaK YHMBEpPCAJIbHAsI MOJEIb
BbIyKciIeHuN. Tesuc Uépua—
TrropuHra

20

[IpakTrueckas paboTa 1o Teme
"CocTaBiieHHE MPOCTOU
IPOrpaMMBbI JJIsI MAITUHBI
Teropunra"

21

Mamunna Ilocta

22

Hopmaibhsie anropugmol
Mapxkosa

23

AJ'II‘OpI/ITMI/I‘{eCKI/I




Hepas3pelIuMble 3a1aun. 3a1a4a
ocraHoBa. HeBO3MOKXHOCTH
aBTOMAaTHUYECKON OTIaIKU
IporpaMm

24

CII0KHOCTE BBIUHACIIEHUHN

25

[Tonck mpoCThIX Yncen B
3aJ]aHHOM JIMaIla30He C
MIOMOIIBIO AITOPUTMA «PEIIETO
Oparochenar

26

[IpakTuyeckas pabota o Teme
"ITorck MPOCTBIX YUCEII B
3aJaHHOM Jauamna3one"

27

MHoropa3psiIHbIC TIeJIbIE YHCIIa,
3a/1a4d JUTMHHOW apu(METHKH

28

[IpakTuyeckas pabora 1o Teme
"Peanu3anus BEIYUCICHUN C
MHOTOpPa3psIHBIMH yuciaMu"

29

CnoBapu (acconmaTuBHBIC
MAacCCHBBI, OTOOpaKeHUs ). XIII-
tabnuiel. [Toctpoenue
as1(haBUTHO-9aCTOTHOTO CIIOBaps
JUTSL 33JAHHOTO TEKCTA

30

[IpakTuyeckas pabora o Teme
"Tloctpoenue andaBUTHO-
9aCTOTHOTO CJIOBApS ISt
3aJlaHHOTrO TeKcTa"

31

Amnanu3 Tekcra Ha
€CTCCTBCHHOM SA3BIKC.




Brigenenue
OCJIEN0BATEILHOCTEN IO
mabnony. Perymsipabie
BbIpaKEHHUs. HaCTOTHBINA aHATN3

32

[IpakTuueckas pabora o Teme
"AHann3 TeKCcTa Ha
€CTECTBEHHOM S3EIKE"

33

Creku. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

34

Beruncnenne apu)MeTuIecKoro
BBIPA)KEHUSI, 3aIIMCAaHHOTO B
noctuKcHOM hopme

35

[IpakTrueckas paboTa 1o Teme
"Bpruncienue
apu(pMeTUYECKOTO BhIPAKECHHUS,
3aMMCaHHOTO B MOCT(HUKCHOMN

¢dhopme"

36

Ouepenu. Ucnonp3oBanue
ouepenu AJii BpEMEHHOIO
XpaHEHUs JaHHBIX

37

[IpakTuueckas pabora 1o Teme
"Ucnonws3oBanne ouepenn”

38

epesbs. Peanuszanus nepesa ¢
MOMOIIIBIO CCHUIOYHBIX
CTPYKTYp. JBOMuHBIE
(OuHapHBIE) IEpEBbSI.
[Toctpoenue nepesa st
3aIaHHOTO apU(PMETHIECKOTO
BBIPAKECHUS




39

[IpakTuueckas pabora o Teme
"Hcnonb30BaHue AEPEBbEB ISl
BBIUMCIICHUS apU(METHIECKUX
BbIpaXE€HUM"

40

PexypcuBHBIE AIITOPUTMBI
obxoma nepesa. Mcnonp3oBanue
CTEKa U o4epeu g 00Xoaa
JepeBa

41

PexypcuBHBIE AIITOPUTMBI
obxoma nepesa. Mcnonb3oBanue
CTEKa U o4epeu it 00Xoaa
JepeBa

42

Anroputmsl Ha Tpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIE€pEBA B3BEIIECHHOI O
CBSI3HOTO HEOPUEHTHPOBAHHOT O

rpada

43

O6xox rpada B riryduny. O6xo1
rpada B IIUPUHY

44

KosmnuecTBO pa3inyHbIX MyTei
MEX]y BEpPIIUHAMU
OPUCHTUPOBAHHOT'O
aIUKINYecKoro rpada

45

Anroput™m JIeHKCTpBI.

46

[IpakTuyeckas paborta 1o Teme
"BrIunciieHUe [UITHHBL
KpaTyaiIiero myTH MEXIy
BepirHamu rpada (aaroputm
JetikcTpen)"




47

Anroput™m @noiiga—Y opuamia

48

3aa4u, pemaeMble ¢ IOMOIIbIO
JUHAMHYECKOT O
IPOrpaMMUPOBAHUSA:
BBIUMCJIEHUE PEKYPCUBHBIX
byHKIHII

49

[IpakTuyeckas paborta o Teme
"BblunciieHne peKypCUBHBIX
(GYHKIHH C TOMOIIBIO
JTUHAMHYECKOT O
MporpaMMUpoBaHus”

50

3anauu, pellaeMble ¢ TOMOIIbIO
JTAHAMUYECKOT O
MIPOTPaMMUPOBAHHUS: TOACUET
KOJINYECTBA BAPUAHTOB

51

[IpakTuueckas pabora o Teme
"IToacuéT KoIuYecTBa
BapHAHTOB C TIOMOIIBIO
JUHAMUYECKOTO
MporpaMMUpoBaHus"

52

3anauu, pellaeMble ¢ TOMOLIbIO
JTUHAMUYECKOTO
MPOrpaMMHUPOBAHUS: 3aa4U
ONTUMU3AIUH

53

[TonsTue o mapagurmax
nporpammupoBanus. O63op
SI3BIKOB ITPOTrPAMMUPOBAHUS

54

ITonsarue 00 00BEKTHO-
OpPHUEHTUPOBAHHOM




MIPOrpaMMHUPOBAHUU

55

O0bexThI U K1accsl. CBolicTBa U
METOIBI 00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN
aHaIIN3

57

[IpakTuueckas pabora 1o Teme
"Ucnonp30BaHnE TOTOBBIX
KJIaCCOB B nporpamme”

58

PazpaboTtka nporpamm Ha
OCHOBE O0BEKTHO-
OPUEHTHUPOBAHHOTO TTOAX0/IA

59

[IpakTuyeckas paborta
"Pa3zpaboTka mpocToi
IIPOrPaMMBbI C UCIIOJIb30BAHNUEM
KJ1accoB"

60

WNuxkancynsmus. [Ipaktuyeckas
pabota o Teme "Pa3zpaboTka
KJ1acca, UCTIOJIb3YIOIIETO
MHKAICYJISIIHI0"

0.5

61

Hacnenosanue. [Tomumopduzm

62

[IpakTuyeckas paborta 1o Teme
"Pa3paboTka uepapxuu
KJ1accoB"

63

Cpenpl ObICTPOI pa3pabOTKU
nporpamm. IIpoektuposanue
uHTepdeiica noap30BaTeNs

64

[IpoekTupoBanue unTepderica
MIOJIE30BATEIS




65

HMcnonp3o0BaHne rOTOBBIX
YIPABISIEMBIX AJIEMEHTOB JIJIsI
MOCTPOEHUs HHTepderica

66

[IpakTruyeckas pabora 1o Teme
"Pa3paboTka mporpaMmsl C
rpaduueckum unTepdericom”

67

H3ydenue BTOpOro A3bIka
MPOrPaMMHUPOBAHUS

68

H3yueHue BTOpOro si3blka
IPOrpaMMHUPOBAHUS

69

Oranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOIro
MO/JIEIUPOBAHUS

70

Juckpernsanus npu
MaTeMaTH4YECKOM
MOJIETMPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoienupoBanue
JIBUKCHUS

71

[IpakTudeckas pabora 1o Teme
"MopenupoBaHue ABUKEHUSA"

72

MoaenupoBanue
OMOJIOTHYECKUX CUCTEM.
[IpakTuueckas pabora 1o Teme
"MopenupoBaHue
OMOJIOTHYECKUX cUcTEM"

0.5

73

MaremMaTndecKue MOJCJIN B
9KOHOMHUKE. BEIUHCINTENbHBIE
OKCIICPUMCHTBI C MOACIIAMUA




74

BeposiTHOCTHBIE MOJENH.
[IpakTrueckas paboTa 1o Teme
"MIMUTaIIMOHHOE
MOJIEJTUPOBAHUE C TOMOIIBIO
Merona Moure-Kapno"

0.5

75

KommbrorepHoe MoaenupoBanme
CUCTEM YIpPaBIICHUS

76

O6paboTka pe3yabTaToB
IKCIIEPUMEHTa

77

TaGmuuHbIe (pENSIUOHHBIC)
0a3bl JTaHHBIX

78

[Touck, copTupoBka u
(GubTpanus JaHHBIX. 3aMIPOCHI
Ha BBIOOPKY JIaHHBIX. 3aIIPOCHI C
napamerpamu. Beruucisemsle
I0JISL B 3aIIpOCax

79

[IpakTuueckas pabora o Teme
"PaboTa ¢ roroBoi 0a3oit
NAaHHBIX"

80

MHoroTtabnu4Hbie 0a3b1
JaHHBIX. THUIIBI CBSI3E€1 MEXKIY
TabauaMu. BHemHui KoY.
LlemocTHOCTH 6a3b1 JAHHBIX

81

[IpakTuyeckas paborta 1o Teme
"Pa3zpaboTka MHOTOTaOIMYHON
0a3bl TaHHBIX"

82

3ampockl K MHOTOTa0 THYHBIM
0asaM JaHHBIX




[IpakTuueckas pabora o Teme

83 "3anmpockl K MHOTOTA0TMYHON
Oase maHHBIX"

S3bIK yripaBiICHHS JaHHBIMU

84
SQL
[IpakTuueckas pabora Mo Teme

85 "VrpaBineHue JaHHBIMU C
MoMoIIbHo si3bika SQL"

26 Hepensinmonnsie 0a3bl JaHHBIX.
DKCTepTHBIE CUCTEMBI

87 WHTepHeT-npunoxenus
ITonsTHe o0 cepBepHOU U
KJIMEHTCKOM YacTsX caura.

88 TexHoNMorus «KJIMEHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTATKU

89 OcHoBbnl si3pika HTML
[IpakTuueckas pabora 1o Teme

90 "Co3gaHue TEKCTOBOM BeO-
CTpaHUIbI"

91 OcHoBwl s13p1ka HTML

92 OcHoBbnl s13p1ka HTML
[IpakTuyeckas paborta 1o Teme
"Coznianue BeO-CTpaHULIbI,

93 BKJTFOYAIOIIEN

MYJIBTUMETUIHBIE O0BEKTHI
(pPUCYHKH, 3BYKOBBIC JaHHBIC,
BHJICO)"




94

OCHOBBI KaCKaIHBIX TaOJIHI]
ctuneit (CSS)

95

[MpakTrueckas paboTa mo Teme
"OdopmiieHrEe CTPAHUIIBI C
TIOMOIIBIO KaCKaIHBIX TaOJIHIY
cTuien"”

96

Cuenapumn Ha si3pike JavaScript

97

Cuenapuu Ha s3bike JavaScript

98

®opmbl Ha BeO-CTpaHHILIE

99

[IpakTrueckas paboTa 1o Teme
"O6paboTka naHHBIX GopM"

100

Pa3menienue Bed-caliToB.
VYcnyra xoctuHra. 3arpyska
(haiisoB Ha calT

101

Kanpuposanue. Ucnpasnenne
nepcnekTussl. ['ucrorpamma.
Koppekuus yposaei,
KOPpEKIIUS LIBETA.
O0eciBeYMBaHNE [IBETHBIX
n300pakeHU I

102

BBoa uzobpaxenuii ¢
UCTIOJIb30BaHUEM Pa3INIHBIX
UU(POBBIX YCTPOHCTB.
[IpakTuueckas pabora 1o Teme
"O6paboTka mHPPOBHIX
dhororpadumii"

0.5

103

Perymbs. PaGora ¢ obmactsimu.
OunbTpsl. [IpakTnyeckas

0.5




pabora no teme "Perymib
nudpoBbix Gororpadmit”

104

MHorocnoitabie 1300pakeHuUs.
TekcToBbie cinon. Macka ciios.
Kananel. Coxpanenue
BBIJICJICHHOW 00J1aCcTH

105

[IpakTuyeckas paborta o Teme
"MHorocoiHble n300pakeHus"

106

[ToaroroBka WITIOCTpaUi JIs
BeO-caiitoB. [IpakTnueckas
pabota o Teme

" AHUMUPOBaHHBIE
n3zobpaxkeHus"

0.5

107

Bexkropnas rpaduxka.
Bekropu3zanus pacTpoBbIX
U300paxKeHH

108

[IpakTuueckas pabora o Teme
"Bekropnas rpaguka"

109

HpI/IHI_[I/IHI:I HOCTpOGHI/ISI )41
pPENaKTUPOBAHUS TPEXMEPHBIX
MoJieIen

110

[IpakTuyeckas pabora o Teme
"CoziaHue npocThIX
TpEXMEPHBIX Moaemnei"

111

Cerounbie MoJien. MaTtepualibl

112

[IpakTuyeckas pabora 1o Teme
"Cerounble mogenu"

113

MOI[eJ'II/IpOBaHI/Ie HMCTOYHHUKOB




ocsenieHus. Kamepsol

[IpakTuyeckas paborta o Teme

114 1
"Pennepunr"

115 AnmutuBHBIE TexHOI0THH (3D- |
TIPUHTEPHI)
[lonsTHE O BUPTYyanbHON

116 peaTbHOCTH | JIOTIOJIHEHHON 1
peanbHOCTH

117 [Tosropenue. Undopmanus u 1
nH(POPMAIMOHHBIE MTPOLECCHI

118 [ToBTOpenue. Madopmarius u |
UH(GOPMAIIMOHHBIE TPOIIECCHI

119 [ToBTopenue. Undopmanus u |
nH(OpMaLOHHbIE TIPOLECCHI

120 IToBTOpenue. MoaenupoBanue 1

121 [ToBTOpenue. MoaenupoBanue 1

122 IToBrOpenue. Moaenuposanue 1

123 [ToBTOpenune. MoaenupoBanue 1

124 [ToBTOpenue. MonenupoBanue 1

125 [ToBTOpEHME. DIEMEHTHI TEOPUU |
AITOPUTMOB

126 [ToBTOpEHME. DIEMEHTHI TEOPUU |
aJITOPUTMOB

127 [loBTOpEHUE. ANTOPUTMBI U 1
CTPYKTYPBbI JaHHBIX

128 [ToBTOpEHME. ATOPUTMBI U )

CTPYKTYPbI TJaHHBIX




[ToBTOpenue. OCHOBBI
129 00BEKTHO- OPUEHTHPOBAHHOTO
IPOrpaMMHUPOBAHUS

IToBrOpenue. KomnerorepHo-

130 MaTeMaTU4eCcKoe 1
MOJICIMPOBAHUE
[ToBTrOpenue. KomnerorepHo-

131 MaTeMaTUYECKOE 1
MOJICIIUPOBAHUE

132 [ToBTOpeHue. ba3pl TaHHBIX 1

133 [ToBTOpenue. Be6-caitto 1

134 [ToBTopenue. KommnbrorepHas 1
rpaduka

135 HpOMem}:Tquas[ aTTeCTaIusl. 1
Hrorossiii TecT B hopmate EI'D

136 [IpomexyTodyHas aTTecTanus. 1
Wrorossrii Tect B hopmate EI'D

OBUIEE KOJIMYECTBO YACOB I10 136 6.5

[TPOTPAMME




ITPOBEPAEMBIE HA EI'D 11O HHO®OPMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kox
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBAHUS K NPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHust

1.

3namo (nonumams)

1.1

[ToHrMaHMe OCHOBHBIX MPHHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTallHOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TEHICHIIMN
pa3sBUTHS KOMIBIOTEPHBIX TEXHOJIOTUH; BJIaJeHHE HaBbIKAMU PabOTHI €
ONEPALMOHHBIMA CUCTEMaMH M OCHOBHBIMH BHJaMHU INPOTrPAMMHOIO
o0ecrieueHus JUIsl pelieHus ydeOHBIX 3aJad 1[0  BbIOpaHHOM

crnenyajan3anuu

1.2

Hanmnune mnpexncraBnenuii o 0a30BBIX MNPHHLIMINAX OpraHU3alUd U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTei

1.3

ITonumanne OCHOBHBIX MNPUHIUIIOB AUCKPCTU3AalIUU PA3JIMYHBIX BHIOB

UHpOpMALIUU

1.4

[Tonumanune 6a30BBIX AITOPUTMOB OOPAOOTKM YHCIOBOW M TEKCTOBOU
uHpopManuy (3amuch 4YMCENl B TO3MIMOHHOW CHUCTEME CYHCIICHUS,
JIETUMOCTh LIEJBIX YHCEIT; HAXOXKACHUE BCEX MPOCTHIX YHCEN B 33JaHHOM
IuanasoHe; 00paboTKa MHOTOpPa3psgHBIX LENbIX YHCEN;, aHaJIH3

CHUMBOJIBHBIX CTPOK U ,Z[pyTI/IX), AJITOPUTMOB IMOUCKA U COPTUPOBKU

1.5

3HaHue (bYHKLII/IOHaHBHbIe BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEICHHSMH O 0a3zax NaHHBIX, UX CTPYKTYpeE,

CpeacCTBax CO3AaHuA U pa6OTBI C HUMH

1.7

Ilounmanue BO3MOXKHOCTEH Hu OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HWHTEJUICKTa B Pa3JIMUHBIX OOJIACTAX; HAJIMYWC
Mpe/cTaBIeHU 00 HMCMOIb30BaHUM WH(OPMALMOHHBIX TEXHOJOTHHA B

pa3IMYHBIX PO ECCHOHATBHBIX chepax

1.8

Brnagenue TeopeTMdyeckuM amnmapaToM, MO3BOJIAIOIIMM OCYLIECTBISATH
IIPEJICTaBICHNUE 3a/JaHHOT0 HaTypaJbHOTO YUCIIA B Pa3IMUHBIX CUCTEMAX
CUMCIICHUS; BBIMOIHATH MpPeoOpa3oBaHUs JIOTMUECKUX BBIPAKCHMUIA,
UCIIOJIB3YS 3aKOHBI aJIreOphl JIOTHKH; ONPEIEeNITh KpaT4allinil myTh BO
B3BEIIEHHOM TIpadeé U KOJMYECTBO MyTeH MEXIy BeplIMHAMU

OPUEHTUPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHHE HCIIONIB30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKHE MOJEIN IS
aHanM3a 0OBEKTOB U MPOLIECCOB: (HOPMYITUPOBATH LENIb MOJCTUPOBAHHUS,
BBIIIOJIHATH aHAIIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJ€ MOJIEIUPOBAHMS;
OLICHUBAaTh a/IeKBATHOCTb MOJEIM MOJEIUPYEMOMY OOBEKTYy WIH
Ipoleccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUSA B HAIISJHOM

BUIC

2.2

YMeHue KiIacCU(PUIMPOBAThH OCHOBHBIC 3aJadd aHaiW3a JaHHBIX
(mporHo3upoBanue,  KiaccupuKamus, — KiacTepu3aius, aHaIu3
OTKJIOHEHHI); TOHUMATh MOCIEA0BATEIHHOCT PEIICHHSI 3a/1a4 aHan3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA KAYECTBA IAHHBIX,
BEIOOp ® (WIM) TIOCTPOEHUE MOJENH, NpPeoOpa3oBaHUE JTAHHBIX,

BU3yaJIn3alusd JaHHBIX, HHTCPHIPCTAILUA PE3YJIbTATOB

23

YMmenue — ompenenstb  MHGOPMAIMOHHBIE  O0OBEM  TEKCTOBBIX,
rpa¢puUeckux M 3BYKOBBIX JaHHBIX HpU 3aJaHHBIX [apameTpax
JUCKPETH3alMM. YMEHHE OIpPEACIATh CPEAHIO CKOpPOCTh Iepefadn
JIAHHBIX, OLEHWBATh M3MEHEHHE BPEMEHU IIEPEAAYd NPU H3MEHEHUU

UH(POPMALMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTHK KaHaa CBSI3U
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YMeHue CTpOUTh KOJ, OOECIEYMBAIOIINNA HAUMEHBITYI) BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS PY U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHe HCHOJIb30BaTh IPU PELICHUM 3a/1ad CBOMCTBA IO3ULMOHHOU
3aIIUCU YUCEJl, AJITOPUTMBI IIOCTPOCHMS 3alIMCH YUCJIA B MO3ULMOHHOU
CHUCTEME CUMCIICHHA C 3aJaHHBIM OCHOBAHMEM M IOCTPOCHHMS YUCIA I10
CTPOKE, COIEpKalled 3aluCh HTOrO YHUCIA B MO3MIMOHHOW CHCTEME
CUMCJICHMSI €  3aJaHHBIM  OCHOBAHMEM; yMEHHE  BBINOJIHATH

apI/I(I)MeTI/I‘{CCKI/IC Oornepanru B IO3UIHUOHHBIX CUCTEMAX CHHUCJIICHU

2.6

YMeHHe CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHbIX ¢dopMax MO 3aJaHHON Tabmuie
WCTUHHOCTH; HCCIEOoBaTh 00JIaCTh HMCTHUHHOCTH  BBICKA3bIBAHMS,

COACPIKAICTO NEPEMECHHBIC, pCHIATE HECJIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pemiath alropuTMHUYECKHE 3aJladyM, CBA3aHHBIE C AHAIU30M
rpadoB (3a4a4M MOCTPOSHHS ONTUMAIIBHOTO IYTH MEXIy BEpIIUHAMHU
rpada, onpeeneHus KOJIMYECTBA Pa3InYHbIX MTyTeld MEX/y BepIIMHAMU

OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada)

2.8

YMeHue ucronb30BaTh AEPEBbs PU aHATIU3€ U IOCTPOCHUH KOJIOB U IS
npeCcTaBieHUs apu(METUUYECKUX BBIPAKEHHUM, MPU pElIeHUH 3aaady
IIOMCKa U COPTUPOBKHU; YMEHHE CTPOUTH JEPEBO UIPHI MO 33JaHHOMY

QITOPUTMY; pa3padaThiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO




UTPbI

2.9

YMmenune AHAIIU3UPOBATh AJITOPUTMBI C HCIIOJIB30BAHHUEM Ta6J'II/II_[
TPACCUPOBKH, OIIPCACIIATH 0€e3 UCIOJIb30BaHMS KOMITIBIOTCPA PE3yJIbTaThbl
BBITIOJTHCHUS HCCJIOXKHBIX IMMPOrpaMM, BKIIHOYAIOMIUX HUKIIbI, BETBJICHUA

H IOAIMPOIrpaMMBbl, ITPH 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CI0XHOCTh H3y4aeMbIX B Kypce 0a30BbIX
AITOPUTMOB (CyMMHPOBAHUE PJIEMEHTOB MacCHBa, COPTUPOBKA MAaCcCHBA,
nepeOOpHbIE ANTOPUTMBI, TBOWYHBIA TIOMCK) W TPUBOAUTH MPUMEPHI
HECKOJIBKMX QJITOPUTMOB PA3HOM CIIOKHOCTH [JI1 PELICHHS OJHOMU

3a1aun

2.11

Bnanenue yHuBEpCadbHBIM SI3BIKOM IPOTPAMMHUPOBAHUSL BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBnenusiMmu o 6a30BbIX
TUTIaX JAaHHBIX U CTPYKTYpax JAaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VOPABJISIONIME  KOHCTPYKIIMH; YMEHHME  OCYIICCTBIISITH  aHAJIU3
NPEUIOKEHHOW  MPOTpaMMbl:  ONPEACTSATh  PE3yNbTaThl  PabOTHI
POrpaMMBbI TPU 3aJaHHBIX UCXOJHBIX JaHHBIX; OMPEAENATh, MPH KaKUX
WCXOJIHBIX JTaHHBIX BO3MOJXKHO TIOJIyYCHHE YyKa3aHHBIX PE3YJIbTaTOB;
BBISIBIIATH JIAHHBIE, KOTOpPhIE MOTYT TPHUBECTH K OIIMOKEe B pabore
nmporpaMmMbl;  GOPMYyJIUPOBATh  MPEATIOKEHUS 10  YIYYIICHUIO

IIpOorpaMMHOI0 KoJ1a

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM IS M3YUYEHUS SI3BIKE
nporpammupoBaHusi Beicokoro ypoBHs (Ilackames, Python, Java, C++,
C#) TtumoBble  anropuTMbl  OOpaOOTKM  YHCEN,  YHCJIOBBIX
MOCJIEIOBATEILHOCTE! M MAaCCHUBOB: TMPEJCTABICHUE 4YHCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HAXO0XKICHHE MaKCUMaIbHON
(MuHMMaNBHOM) HKU(PBI HATYPATBLHOTO YMCIIA, 3aMHCAHHOTO B CHCTEME
CUUCJICHHUS] C OCHOBaHHMEM, He TpeBblaronmM 10; BbIYUCICHHE
000OMEHHBIX XAPAKTEPUCTUK JJIEMEHTOB MAacCHBa WJIM YHCIOBON
MOCJIEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpEeIHero
apu(MeTUYeCcKoro, MHHHMMAJIBHOTO M MaKCHMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MAacCCHBAa; YMEHHE MCIOJIb30BaTh B MPOTrpaMMax
JJAHHbIE PA3JIMYHBIX TUIIOB C Y4E€TOM OTpaHMYEHUN Ha JAMANA30H HMX
BO3MOXXHBIX 3HAYEHW, MPUMEHSATh MPH PEIICHUU 3a/1ad CTPYKTYpPbI
JTAHHBIX (CIUCKH, CJIOBapH, CTEKHU, OUYEPEIH, IEPEBbs); MPUMEHSTH
CTaH/IapTHBIE U COOCTBEHHBIE MTOANIPOTPAMMEI JIJIs1 00paOOTKH YHCIOBBIX
JAHHBIX U CUMBOJIBHBIX CTPOK; UCTIOIB30BaTh MIPH Pa3padOTKe MPorpaMm

OHOIMOTEKH MOAMPOTrpaMM; YMEHHE HCIOIb30BaTh CPEACTBA OTIAJAKU




IporpaMM B CpeJie MPOrpaMMHUPOBaHUS

VYMeHne HCIoNIb30BaTh OJICKTPOHHBIC Ta6J'II/IHI)I JJIA aHalInu3a,

NpeCTaBICHNUs U 00pabOTKM JaHHBIX (BKJIIOYAsi BEIOOpP ONTUMAIBLHOTO

2.13 pereHust, Toa00p JIMHUKM TPEHAA, pelleHUe 3aaad MPOTHO3MPOBAHUA);
yMEHHE WCIIONb30BaTh TAOIMYHbIC (pPENIHOHHbIC) 0a3bl JaHHBIX |
CIIPaBOYHBIE CHCTEMBI
YMeHue OpraHM30BBIBATH JINYHOE HH(POPMAIIOHHOE MPOCTPAHCTBO C
514 WCTIOJB30BAHUEM  PA3IUYHBIX CPEICTB  IUQPPOBBIX  TEXHOJOTHIA,

NIOHUMaHHE BO3MOXHOCTEH IU(PPOBBIX CEPBUCOB TOCYIapCTBEHHBIX

ycIyT, HU(pPOBEIX 00pa30BaTEIbHBIX CEPBUCOB




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 [{udpoBasi rpaMOTHOCTH

OCHOBHbIE TEHACHIIMHU Pa3BUTHS KOMIBIOTEPHBIX TeXHONOTU. [lapaniensHbie
1.1 BbIUKCIICHH. MHOTOMpOIIECCOPHBIE CUCTEMBI. PacnipeienéHnbie

BBIYUCIIUTEIIbHBIE CUCTEMBI 1 00pa00TKa OOJIBIINX TaHHBIX

[TpyHIMIBI TOCTPOEHUS M anapaTHble KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBbie mnportokonbl. Cerb WHTepner. Apnpecauus B cetu VIHTepHeT.
[Tpotokousl creka TCP/IP. Cucrema nomennbix uMEH. Paznenenue IP-cetn Ha

MOJCETH C TOMOIIIBIO MAaCOK ITOACEeTeH

daiinoBas cucrema. Ilouck B (aitnoBoii cucreme. IIpuHIMIBI pa3MelieHus u
1.3 MMEHOBaHMs (DASIOB B JgoJroBpeMeHHOW mamsath. [1laGmoHbl muist omucaHus

rpynn ¢aitnon

1.4 CKOpOCTB nepeaadyn  JaHHBIX. 3aBHCUMOCTh BpEMCHH II€p€aadnu OT

nH(GOPMallMOHHOTO 00BbEMA JTAaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

[[IndpoBanune gaHHBIX. CUMMETpUYHBIC © HeCUMMeTpUdHbIC HU(PHI. Ludps
1.5 npoctoii 3amensl. [udp Lesaps. ludp Bmwkenepa. Anropurm mmdpoBanus
RSA

Kopnpl, mo3Bosstomuye oOHApy>KUBaTh U UCHPABIATH OIIUOKH, BO3HHKAIOIINE
1.6 npu nepenade naHHbIX. Paccrosane Xammunra. KoaupoBaHue ¢ OBTOPEHUEM

ouroB. Komer XoMMmuHra

2 TeopeTnueckre 0OCHOBBI HHPOPMATHKU

JlBonyHoe  koaupoBaHue. PaBHOMEpHbIE U HEpaBHOMEpPHbIE  KOJBI.
)1 JexonupoBaHue COOOIIEHUI, 3aMTMCAaHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. [loctpoeHne 0HO3HAYHO ACKOAUPYEMBIX KOJIOB € IIOMOIIBIO

JepeBa

Teopernueckne MOAXOJbl K OIEHKE KOJMYECTBa WHGpopMmauuu. EnuHuImb
59 U3MEpeHus: KoyinyectBa HHpopMmauuu. AJiaBUTHBIH MOAXOA K OLEHKE
KoJinyecTBa MHPOpMauuu. 3aKOH aIJUTHUBHOCTH HH(popmanuu. Dopmyia

Xaptiu. Uapopmanus u BepositHocTs. Dopmyina Lllennona

Cucremsl cumcinenus. Pa3BépHyTas 3ammuch LENBIX W JIPOOHBIX 4YHCEN B
MO3HUIIMOHHON cucteMe cumcieHus. CBOWCTBA MO3WIIMOHHON 3alMCH YHUCIA:
23 KOJINYECTBO IIU(P B 3aIKCH, IPU3HAK ACTUMOCTH YUCIIa HA OCHOBAaHHE CUCTEMbI

CUMCJICHU. AJ'IFOpI/ITM nepeBoJga MnejIoro 4duciia H3 P-u4gHO#i cHCTEMBI

CUMCIICHUS B JIECATUYHYIO. AJITOPUTM MepeBoAa KOHeUYHOW P-uuHoil npoOu B




JECATUYHYI0. AJTOPUTM IEPEBOJAA LIEJIOT0 YHUCIA U3 AECATUYHOU CHCTEMBI
cuncienus: B P-munyro. IlepeBon koHEUHOH aecATHUHOW ApoOu B P-munyto.
JIBon4Has, BOCbMEpUYHas U LIECTHAALATCPUYHAs CUCTEMbI CUUCIICHUSA, CBA3b
MEXIy HHMMU. Apudmerndeckue omnepanud B MO3UIMOHHBIX CHCTEMax

CUYHUCJICHUA

24

Tpoanaﬂ YpPpaBHOBCHICHHAad CHUCTEMA CYHCIICHHA. ,Z[BOI/I‘IHO-,HGCHTI/I‘IHaH

CHCTEMA CUHMCIICHUA

2.5

Komupoanue tekctoB. KommpoBka ASCII. OnHoGailTHBIE KOIUPOBKH.
Crannmapt UNICODE. Komupoka UTF-8. Omnpenenenue nHpOpMAIMOHHOTO

00bEMA TEKCTOBBIX COO6H1€HI/II>'I

2.6

KonupoBanue  m3oOpaxenuit.  OneHka  MHPOPMALMOHHOTO  00BEMA
rpadUyecKuX NaHHBIX MPH 33JaHHBIX Pa3pelIeHUU U TIyOMHE KOAUPOBAHMS
nusera. l[BetoBrie Momemu. Komupoanue 3Byka. OrieHka MHPOPMAIIMOHHOTO
O6’I)éMa 3ByKOBI)IX JTAHHBIX HpI/I 3aJaHHbIX 4YaCTOTC I[I/ICerTI/ISaIII/II/I nu

pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHe BBICKa3biBaHUA. BbIcka3biBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpHI CyIIIECTBOBAHUS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOauubl HCTUHHOCTH. Jlormueckme BbIpaskeHUS.
Jlornueckne ToxnecrBa. Jlormueckwe onepauu M ONEpalud  HAJ
MHO’KE€CTBaMHU.

3aKkoHBl anreOpbl JIOTUKUA. OKBUBAJIECHTHbIE MPeoOpa3oBaHUS JOIMYECKHX
BbIpakeHuil. Jlornueckue ypaBHEHHsI U CUCTEMbl ypaBHEHUH.

Jlornueckue ¢(yHKUMU. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonndeckue (popMbl JTIOTHYECKUX BBIPAKECHUN

2.8

COBepH_IeHHBIG AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6J'II/II_Ie HCTHHHOCTH

2.9

Jloruueckue »snemMeHThl B cocTraBe KommbtoTepa. Tpurrep. Cymmarop.
Mmuoropa3psaasiit cymmarop. [locTpoeHre cxem Ha JIOTUYECKUX dJIEMEHTaxX Mo
3aIaHHOMY JIOTHYECKOMY BBIPOKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTUYECKOI cXeMe

2.10

Mogenu u moxenupoBanue. Llenmn monpenupoBaHusi. ANEKBaTHOCTh MOJIETH
MOJICIIUPYEMOMY 00BEKTY Uiu Tipotieccy. opManuzaius MPUKIAIHbIX 3a/1a4.
[IpencraBieHne pe3yinbTaTOB MOJACTUPOBAHUS B BHUAC, YAOOHOM IS
BOCIIPUATHSL 4eJoBeKOM. ['paduueckoe TpencTaBICHHE JTaHHBIX (CXEMBI,

Ta0JIULBL, TpaduKn).

2.11

HpeI[CTaBJ'IeHI/Ie OEJIbIX YHCCI B MNaMATH KOMIIBIOTCPA. Ol’”paHI/I‘IeHHOCTB

Juarna3oHa 4ucCel IMPU OrpaHUYCHUU KOJIMYCCTBA pa3psaaoB. HepeHOJIHCHI/Ie




paspsaHOil ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TOMTOJTHUTEIBHBINA KOJI OTPULIATEIIbHBIX YUCET.

[ToGutoBeie noruueckue onepanuu. Jlorumueckuil, apudmernuyeckui u
nukiaudeckuit capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM omepanuu

«uckirovarotee MJIN

2.12

IIpencraBiacHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpa. 3Havaniasi 4acThb
U NOpANOK yucia. Jluama3oH 3Hau€HUN BelIEeCTBEHHBbIX uMceln. [Ipobiemsl
XPaHEHMs BEILECTBECHHBIX YMCEJ, CBSA3aHHBIE C OIPAHMYECHHEM KOJIUYECTBA
pa3psnoB. BelnosnHeHne onepanuii ¢ BEHIECTBEHHBIMU UYMCIIAMH, HAKOILJICHUE

($)1115(s10) 3 IIPpH BBIYUCIICHUAX

2.13

I'padppr. OcHoBHbIe MOHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUIll CMEXKHOCTH, BECOBBIX MaTpPHIl, CIUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3a/1ay, CBSI3aHHBIX C aHauu3oM rpadoB (IMIOCTPOCHHE
ONTUMATBFHOTO TMYTH MEXIY BepIIMHamMH Trpacda, OompeaesieHHe KOIU4eCTBa

Pa3IMIHbIX HYTCP'I MCXKAY BCpHIMHAMH OPHUCHTHPOBAHHOI'O AIHUKIMYCCKOI'O

rpaca)

2.14

HepeBbsa. bunapnoe aepeBo. [lepeBbs mowmcka. CrocoObl 00xoma aepena.
[IpencraBnenne apuMeTHUECKUX BBIpAXKEHUH B BUIE AepeBa. Vcnonap3oBanne

rpadoB U A€PEBbEB MPHU OMUCAHIH OOBEKTOB U POIIECCOB OKPYIKAIOIIET0 MUPA

2.15

JlMcKpeTHBIE UTPHI IBYX UTPOKOB C OJIHOM nHpopmanueit. [loctpoenue nepesa
nepebopa BAapUAHTOB, OIMHCAHHWE CTPAaTeTMH WIPHl B TaOMUYHOM (opme.

BBII/Il"pBIH_IHBIe U IIPOUT'PBIIITHBIC TTO3UIHUH. BBII/IFpBIIHHLIC CTpaTCrun

2.16

CpenctBa  MCKYCCTBEHHOIo  MHTeNIeKTa. MaeHTuukamuss ©  MOHMCK
n300pakeHui, pacro3HaBanue Jul. Mcnoap30BaHUE METOA0B UCKYCCTBEHHOTO
UHTEUIeKTa B oOyuaromux  cucreMax. lcmonb3oBaHMe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. MiHTepHeT Bemield. HeliponHbie

CCTHU

AJNTOPUTMBI U IPOTPAMMUPOBaHUE

3.1

cDOpM21..]'II/I3a.LII/I$I IMOHATHA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCPCAJIbHAA

MOACIb BBIYHCIICHUH

3.2

OrneHka CIOKHOCTU BbIYMCIEHUH. Bpems paboTel U 00BEM HCHOIB3YyeMOM
MaMATH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIlleHKa
ACUMITOTUYECKOW CJIO0KHOCTH AJITOPUTMOB. AJTOPUTMBI MOJHMHOMHUAIBLHOM
cnoxHoctu. [lepebopubie anroputmbl. [IpuMepbl pa3iaMYHBIX AJITOPUTMOB

pPCUICHUA OJIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTD

3.3

OHpCI[eJ'IeHI/IC BO3MOJHBIX PE3YyJIbTATOB pa6OTLI HpOCTCfIIlIPIX AJITOPUTMOB

YIIpaBJICHUA HUCIIOJHUTCIIIMUA U BBIYHCIUTCIBHBIX aJITOPUTMOB. OnpeneneHI/Ie




UCXOIHBIX TaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPpeOyeMblii pe3ysibTaT

3.4

AnroputMbel 00pabOTKM HATypalbHBIX YHCEN, 3alIHCAHHBIX B IMO3UIIMOHHBIX
CHUCTEMaxX CYHCIICHUS: pa30MCHHWE 3aliCH YWCia Ha OTACIbHBIC IHQPHI,
HAXO0XJICHUE CYMMBl W TPOU3BEIEHUS IUQpP, HAXOKICHHE MaKCHMAaIbHOU
(MUHUMAIBHOM ) IHQPHI.

[IpencraBnenue uyuciaa B BHAE HAOOpa MPOCTHIX COMHOXKHUTEIEH. AJTOPUTM
OBICTPOrO BO3BEJCHUSI B CTEMEHb. [IOMCK TPOCTHIX dYHCEN B 3aJaHHOM

JMara3oHe ¢ IOMOIIBIO alITOPUTMA «peleTo DpaTocheHar

3.5

MHoropa3psiHble Lenble Yicia, 3a1a4d JITUHHON apupMeTuKu

3.6

A3k nporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOUUCIIEHHBIE, BEIIECTBEHHbIE, CHUMBOJbHbIE, JIOTHYeCKHe. BeTBieHus.
Cnoxuele ycnoBus. L{ukiel ¢ ycnoBueM. [{UKiIbI O IepeMEHHOM.

O0paboTka maHHBIX, XpaHAIMXcs B (ainax. TeKCTOBbIE U TBOMYHBIC (haiiIbI.
daiinoBeie nepeMeHHble ((aiinoBeie ykazatenu). Urenue u3 (aiina. 3anuce B
daiin.

Pazbuenue 3amaun Ha moa3anayu. [loamporpammel (mporieAypsl U PyHKITUN).

Hcnonb3oBaHue CTaHIapTHON OMOIMOTEKH S3bIKa IPOrPaMMUPOBAHUS

3.7

Pekypcus. PexypcuBHble nmpoueaypsl U QyHkuu. Vcnonb3oBaHue cTeka s

opraHu3al pCKypCUBHBIX BBI3OBOB

3.8

Yucnennsle MeToipl. TouHOE U NMPUOMMHKEHHOE pelieHus 3aaauu. YucienHoe
peleHre ypaBHEHHH C MOMOUIbIO 1Mojadopa mapaMerpa. YHCIeHHbIE METOIbI
peleHusl ypaBHEHUM: MeTo mepebopa, METOA TOJOBUHHOIO JIENICHHS.
[TpubnmxEHHOE BBIUUCIEHNE AJIMH KpUBBIX. Bbruncnenue miomaneit puryp c
MOMOIIbIO YHCJIEHHBIX METOJOB (METOJ NMPSAMOYTOJbHUKOB, METO/ Tparenuil).
[Touck makcumyma (MUHMMyMa) (GYHKIMHA OJHOM TEPEMEHHOW METOAO0M

IIOJIOBHMHHOI'O ACJICHUA

3.9

OO6paboTka  CHMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble — QyHKIMM  A3bIKa
NpOTPaMMHpPOBAHHS It  OOpabOTKM CHUMBOJIBHBIX ~CTPOK. AJITOPUTMBI
00pabOTKHA CHMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TOSBICHHN CHMBOJIA B
CTpOKe, pa30ueHHe CTpPOKM Ha CJIOBAa IO NPOOEIbHBIM CHMBOJIAM, IOHCK
MOJCTPOKH BHYTPHU JAHHOM CTPOKH, 3aMEHA HalJEHHOW MOJICTPOKH HA IPYTYIO
CTpoKy. 'eHepamusi Bcex CIOB B HEKOTOPOM aj(aBHUTE, YIOBIETBOPSIOLINX
3aJjaHHbIM orpaHudeHusM. [IpeoOpa3oBaHue Yrcia B CHMBOJBHYIO CTPOKY U

obpatHO

3.10

MaccuBsl ¥ IIOCJIENOBATEIBHOCTA 4YHCEN. BpraucieHue 0O00OIMEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM MOCIEAOBATEIIbHOCTH
(CcyMMBI, TpOU3BEACHUS, CPEAHEr0 apuPMETHUYECKOr0o, MHUHUMAIBHOTO U

MAaKCUMaJIbHOI'O OJ3JIEMCHTOB, KOJHMYCCTBA OJJICEMCHTOB, YJIOBJICTBOPAIOIIUX




3aIaHHOMY YCJIOBHIO). JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYCHHUS B MAacCHUBE.
ANTOpPUTMBI pabOTHI C AJIEMEHTaMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OJJHOMEpPHOro MaccuBa. [IpocThie METOBI COPTUPOBKHU
(Merox my3bIpbKa, METOJ BBIOOpa, COpPTUpPOBKAa BcTaBKaMu). CoOpTHpPOBKA
ciusinueM. beicTpasi coptupoBka MaccuBa (anroputm QuickSort). JIBondHbIN

IMOUCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymepHble MaccuBBbl (MaTpulbl). AJITOPUTMBI 0OpaOOTKH JIBYMEPHBIX
MacCHBOB: 3aIlOJIHEHUE JABYMEPHOIO UHMCJIOBOI'O MaccuBa IO 3aJaHHBIM
IpaBUiIaM, OUCK JIEMEHTA B IBYMEPHOM MAacCHBE, BBIYMCICHHE MAaKCUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCUBa, I€PECTAaHOBKA CTPOK

U CTOJIOIIOB IByMEPHOTO MacCHBa

3.12

CnoBapu  (acconuaTHBHBIE  MAacCCHUBBI, OTOOpa)keHHs).  XAII-TaOJIULIBI.

HOCTpOCHI/Ie aﬂq)aBI/ITHO-‘IaCTOTHOI‘ 0 CJIOBaps JId 3aJaHHOT'O TCKCTa

3.13

Crexu. AHaNM3 TPAaBUIBHOCTH CKOOOYHOTO BBIpaXEHUS. BrluncieHne
apu(METHUECKOTO BBIPAXKEHUS, 3alIMCAHHOTO B TIOCTPHUKCHOHN Gopme.

Oqepezuzl. Hcnonp3oBaHue oycpeaun AJjis1 BPEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAIBHOTO OCTOBHOTO JIepeBa
B3BEILLICHHOTO CBA3HOTO HEOPHEHTUPOBaHHOTO rpada. KonndyecTBo pa3nudHbIX
nyTed Mexay BepIIMHAMU OpPUEHTHPOBAHHOIO alMKIWYecKoro rpada.

Anroput™m JlelKkcTphl

3.15

HepeBps. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOM4HBIE
(Obunapubie) aepeBbsi. [locTpoeHue aepeBa A 3a1aHHOTO apUPMETHIECKOTO
BbIpaXeHUs. PekypcuBHbIE anropuTMbl 00xoja aepesa. Vcnoiap3oBaHue creka

W ouepeu i 00xoa epena

3.16

JluHamnueckoe NporpaMMHUpPOBAaHUE KaK METOJI PELIEHUS 3a/1a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX ~ PE3yJbTaTOB.  3aJayd, peIaeMple ¢  IOMOILBIO
JUHAMUYECKOTO MPOrPaMMHPOBAHUS: BBIUYMCICHUE PEKYPCHUBHBIX (DYHKIIHIA,

MOACYET KOJIMYECTBA BApHUAHTOB, 3ala41 OIITUMU3alIUN

3.17

[Tonstue 06 OOBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMHUpOBaHUN. OOBEKTHI U
kiacchl. CBOMCTBa U MeTOIbl 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
Pa3zpaGoTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOI'O MOJIXOAA.

WNukancynsamnus, HacieaoBaHue, moJIuMophu3m

HNupopmaninoHHbIE TEXHOJIOTUN

4.1

Ananmus JaHHBIX. OcCHOBHEBIE 3aa4i aHalln3a JaHHBIX: IIPOTHO3UPOBAHUC,
KJIaccu(UKaIus, KiacTepu3alus, aHajau3 OTKIOHeHui. [locienoBaTeabHOCTh
peleHHs 33]1a4 aHaJIN3a TaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA

KayecTBa JAaHHBIX, BbIOOp M (WJIM) MOCTPOCHHE MOJAETH, NpeoOpa3zoBaHHE




JTAHHBIX, BU3YaJIM3alUsl TaHHbBIX, HHTEpIpETalus pe3yapTaToB. [IporpaMMubie
cpenctea u MHTepHET-cepBHUCHl UIs 00paOOTKM U TPENCTABICHUS JAHHBIX.

bonbuine gannpie. MammaHOE 00yueHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaOnwil. BerYucieHue CyMMbl,
cpemHero  apupMETHYECKOro, HauOOJIbIIer0 (HAMMEHBINETO) 3HAYCHUS
nuana3oHa. Beraucienne KodpUIMEHTa KOPPEISAIUN IBYX PSIOB JAaHHBIX.
[TocTpoeHue cronOyaThIX, JIMHEHYATHIX U KPYTroBBIX auarpamm. [loctpoenue
rpa¢pukoB  ¢yakumid.  [lombop  ynmHUM  TpeHpaa,  pelIeHHe — 3ajad
porHo3upoBanus. Pemenne 3aiady ONTUMHU3ALUU C MTOMOUIBIO 3JIEKTPOHHBIX

TadJIMLL

4.3

Juckperuzanusi TpH  MAaTEeMAaTHUYECKOM MOJCIHPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBIKEHUS. MoenupoBaHie OHOIOTHYECKIX
cUCTeM. MareMaTU4eckie MOJEeId B OKOHOMHUKE. BblUHMCIUTENbHBIC
AKCIIEPUMEHTHI ¢ MozaensaMu. OO0paboTka pe3ynbTaToOB AKCIEPUMEHTa. MeTon
HAaUMEHBIIUX KBagpaToB. OIlLIEHKA YHCIOBBIX I[MApaMETPOB MOJECIUPYEMBIX
O00BEKTOB M TMPOIECCOB. BoccTaHOBIEHHME 3aBHCHMOCTEH MO pe3yibTaram

9KCIICPUMCHTA

4.4

BepostHOCTHBIE MOJENH. Metoanl Mounrte-Kapso. Muranmonnoe

MojenupoBanue. CHCTEMBI MaCCOBOTO O0CITYKUBAHHS

4.5

Tabnuunble (pensuuoOHHbIE) Oa3bl JaHHBIX. Tabimuna — MpencTaBICHUE
CBeJleHuI 00 OMHOTUIIHEIX 00bekTax. Iloite, 3anucek. Kimrou Tabaumel. Padora ¢
roTOBOM 0a30i NMaHHBIX. 3amoiHeHue 0as3bl NaHHBIX. [IOMCK, COPTHpPOBKA U
(buapTpaIys JTaHHBIX. 3aMPOChl Ha BEIOOPKY JTaHHBIX. 3aIPOCHI C MTapaMeTpaMHu.
Brrunciisiemble nosist B 3anpocax.

MHuoroTtabnuunbie 6a3bl JaHHBIX. TUIBI CBSA3EH MEXIy TaOiauaMu. BHemHui
kmod. LlenocTHOCTh 6a3bl JaHHBIX. 3ampockl K MHOTOTaOIMYHBIM 0azam

JaHHBIX

4.6

TekctoBbiii mponeccop. CpencrBa TNOUCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE  JOKYMEeHTHL.  CHOCKH,
ornmapnenue. [IpaBuima  UTHPOBAHUS  HUCTOYHMKOB M O(OPMIICHHUS

oubmmorpaduUecKuX CChIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

» Uudopmaruka (B 2 gactax); 10 kmacc. yrmyonennoe oOydenue [lonskos K.I1O.,
Epemun E.A. OOmectBo ¢ orpaHudeHHOM oTBeTcTBeHHOCThIO «BMHOM.
JlabopaTtopus 3HaHu»; AKMoHepHOe obiecTBo «M3narenscTtBo «lIpocBemienne»
* Nudopmaruka (B 2 vactsax); 11 kmacc. yrioybnennoe odyuenue Ilomsikos K.1O.,
Epemun E.A. OOmectBo ¢ orpaHuueHHoil orBeTcTBeHHOCThIO «BHMHOM.
JlabopaTopus 3HaHUI»; AKinoHepHOEe 001ecTBO «M3naTenpcTBO «IIpocBemnienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
1. YMK «Uudopmaruka»y K.}O. IlonskoBa, E.A. Epemuna, 10-11 xmaccsl.
VYriyOneHHbI ypOBEHb
2. Uadpopmaruka. YMK gnns crapmeit mkonsl: 10 — 11 xmaccer (PI'OC).
MeTtonnueckoe nmocodue st yuutens. Y rnyOonéuusiii ypoBenb/ bopoaun M.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. [Inarpopma OGaHKa TPEHUPOBOUHBIX 3aJaHUH I MOATOTOBKH K TECTUPOBAHUIO
(G yHKIIMOHATBLHON TpaMOTHOCTH o0y4aromuxcs https://fg.resh.edu.ru

2. TIlopran «Poccutickas anekTpoHHas mkoyia» https://resh.edu.ru

3. HaBurarop HAayIHO-METOIMUCCKUX pa3paboTok
https://apkpro.guppros.ru/navigator/

4. bubnmoreka uu@poBoro 00pa3oBaTebHOro0 KOHTEHTa https://urok.apkpro.ru

5.Ilopran ®I'BHY «®enepayibHbli  WHCTUTYT NEAArOTUYECKUX U3MEPEHUI
https:/fipi.ru
6. 'ocynapcrBenHast uH(popmannoHHass cuctema «CoBpeMeHHas  1u(poBas

oOpa3oBarenbHas cpeaa» https://online.edu.ru
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