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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nHpopmatuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM  00pa3oBaTeNbHON  NPOrpaMMbl  CPEAHET0  OOIIETO
oOpazoBanus, npeactaBieHHbix B @I'OC COO, a takxke (enepaibHoil paboueit
IPOrpaMMBbl BOCITUTAHHSI.

[Iporpamma no nHpopMaTuke 1aET MpeICTaBICHHE O LEIX, 00IIEeH CTpaTeruu
00y4eHus1, BOCITUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YYEOHOTO MpeaMeTa
«Mndopmaruka» Ha yrIyOJIEHHOM YpOBHE, YCTaHABIMBAET 00s3aTEIbHOE
peIMETHOE COJepKaHUE, TIPEIyCMAaTPUBAET €ro CTPYKTYPUPOBAHHUE 10 pa3jesiaM
U TeMaM Kypca, ONpeaemsieT paclpeaesieHue ero mo kiaccam (rogam M3y4eHHs),
na€T MpPUMEPHOE paclpenesieHHe Y4eOHbIX YacoB IO TEMAaTHYECKUM pa3jesiaM
Kypca M pEeKOMEHIyeMylo (IpUMEpHYI0) MOCIEI0BATEIbHOCTh WX H3YYEHHS C
y4€TOM MEXIPEAMETHBIX W BHYTPUIPEIAMETHBIX CBA3EH, JIOTMKA Y4YEOHOIO
poiiecca, BO3paCTHBIX 0COOCHHOCTEH 00yYaroImmnXCs.

[Iporpamma o nHGOpMaTHKE OMPEENIIECT KOJTNUECTBEHHBIC U KAU€CTBEHHBIC
XapaKTePUCTHKU y4eOHOro Marepuaia s KaXJ0ro rojia U3yuyeHus, B TOM YHUCIIE
JUISL COZIEP KATENIbHOTO HAMOJHEHUs Pa3HOro BUJA KOHTPOJA (MPOMEKYTOUHOU
aTTecTaluu oOyJaronmxcs, BCEPOCCUUCKUX IPOBEPOYHBIX pabor,
rocyJapcTBeHHOM UTOroBoil arrecrauuu). [IporpamMmma no unpopmaTuke sBIsETCA
OCHOBOM JJIi COCTaBJICHHUSA AaBTOPCKUX YUYEOHBIX NpOrpaMM U Y4EOHHUKOB,
HOYPOYHOI'0 IUIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpeaeM o01eM 00pa30BaHUM OTPAXKAET:

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

OCHOBHBIE  O0JIaCTM ~ TPUMEHEHUS  WH()OPMATUKH, TPEKIE  BCETO
uH(OPMAIMOHHBIE TEXHOJIOTHH, YIPABICHUE U COIIMAIBHYIO CPEpY;

MEXIMCIUIUIMHAPHBIA ~ XapakTep HHpOpMATHKH ©  HWHOOPMAIMOHHOU
JeSITETbHOCTH.

Kypc undopmatuku st ypoBHS CpeIHETO OOIIEro oOpa3oBaHMS SBISETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHOW MOJATOTOBKM O0O0yYarolmuxcsi B 00J1acTu
UHPOPMATUKUA U WH(DOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha coJiepkaHue Kypca MH()OPMATUKU YPOBHS OCHOBHOTO 0OIIEro 0O0pa3oBaHUs U
ONMBIT  TOCTOSSHHOTO  TPUMEHEHUs  HMH()OPMALHMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM, Ja€T TEOPETUYECKOE OCMBICICHHE, MHTEpIpETalnio U 00o0IIeHne
ATOTO OIBITA.

PesynapTarel  yrimyOn€HHOTO YpOBHS HM3ydeHHsT y4eOHOro mpeaMeTra
«MudopmaTtnkay OpHUEHTHPOBAHBI HA TMOJYYCHHE KOMIETEHTHOCTEH s



nocieaywmein  mpodecCUOHAbHOW  JIEITEIPHOCTH KaK B paMKax JaHHOU
npeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B ceO0s:

OBJIAJICHUE KJIOYEBBIMU MOHATUSIMU W 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCA JlaHHas MpeaMeTHas 00J1acTh, PAaclO3HABAHME COOTBETCTBYIOIIUX UM
IPU3HAKOB M B3aHMOCBS3€H, CIOCOOHOCThH JEMOHCTPUPOBATH Pa3IUUYHbIE TIOIXOIbI
K MU3YUYCHUIO SIBJICHUM, XapaKTEepPHBIX JJI U3y4yaeMOoi peIMEeTHON 00JIacTH;

yMEHUE pellaThb THUIOBBIE TMPAKTUYECKUE U TEOPETHUYECKUE 3a/1auH,
XapaKTepHbIE I HUCIOJIb30BAHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
IpeIMETHON 00acTH;

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

B pamkax yrinyOnéHHOro ypoBHS M3y4eHHs] MH(POPMATUKH OOECredrMBaETCs
TIeJICHANPABIICHHAS] TIOJITOTOBKA OOYYArOMINXCS K MPOJIOJDKCHUIO 00pa3oBaHMs B
OpraHm3zalusx  NpodecCHOHATBHOTO  O0pa3oBaHMA IO  CIELUATIbHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C HU(POBBIMU TEXHOJOTUSMM, TaKUM Kak
nporpaMMHasi MHXeHepus, MH(OpMalMOHHAas 0€30MacHOCTh, MH(OPMAIMOHHbBIC
CHUCTEMBl W TEXHOJOTMHM, MOOWJIBHBIE CHCTEMBbl M CETH, OOJbIINE JaHHBIE U
MalIMHHOEe O0Oy4YeHUe, TPOMBINIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMH OeCpOBOJHON CBA3M, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTUU, CUCTEMBbI PACIpPEACIEHHOTO PEECTpa, TEXHOJOTUU BHUPTYaIbHOW WU
JIOTIOJTHEHHOM pealbHOCTEM.

OcHoBHast 1enb wu3ydeHus ydyeObHoro mnpeamera «Wudopmaruka» Ha
yrayonéHHOM  ypOBHE cCpemHero ofmiero oOpa3oBaHus — oOecrieueHue
NanbHEHIIEero pa3BUTUS WH(OPMAIMOHHBIX KOMIIETEHIIMHA O00ydYaromerocs, €ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX Pa3BUBAIOLIErocs MH(OPMAIMOHHOIO 00IEeCTBa
U BO3pACTalOIIEe KOHKYPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 xiraccax 70mKHO 00€CTICUNTD:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJIU
uHOpMATUKK, HWHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILICHUS;

c(OPMHUPOBAHHOCTh YMEHHMM pa3nuvarh (AKThl W OILIEHKH, CPAaBHUBATH
OIICHOYHBIE BBIBOJbI, BHJETh HX CBS3b C KPUTEPUSIMU OLICHUBAHHS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHpOPMAITHIO;

c(OPMHUPOBAHHOCTh  TPEICTABICHUNA O BIUSHUA WHOOPMAITMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJIOBeKa B O0OIIECTBE, IMOHUMAHUE COIMAIBHOTO,
SKOHOMMYECKOTO, TMOJUTUYECKOT0, KYJIbTYPHOrO, FOPUIAYECKOTO, MPUPOIHOIO,



PrOHOMHUYECKOI0,  MEIULMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHSATHE MTPABOBBIX M STUYECKUX ACIEKTOB MH(DOPMAIIMOHHBIX TEXHOJOTHIA,
OCO3HAaHHME OTBETCTBEHHOCTH JIIOACH, BOBJICYEHHBIX B CO3JAaHNE U HCIIOJIb30BAaHUE
UH(OPMAITMOHHBIX CHCTEM, paclpocTpaHeHne nHGOpMaIIny;

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

B conepxxannm yduebnoro mpeamera «MHpOpMaTHKa) BBIIEISIOTCS YETHIPE
TEMATUYECKUX pa3jiena.

Paznen «lludpoBass rpaMOTHOCTH» MOCBSIIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIDYTUX DJIEMEHTOB IU(POBOr0  OKPYKEHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIBb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetu VIHTEpHET W WCHONB30BAHUIO HWHTEPHET-CEPBHUCOB, WHMOOPMAIMOHHON
0€30I1aCHOCTH.

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

Paznen «AaropurtMbl M NPOrpaMMHpPOBAHHE) HAINPABICH Ha pPAa3BUTHE
AITOPUTMHYECKOTO MBILUICHUS, pa3pad0OTKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
dbopMuUpOBaHUE HABBIKOB pEaM3allMU MPOrpaMM Ha s3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MHpopManuoHHBIE  TEXHOJOIMM»  TOCBIIIEH  BOIPOCAM
npuUMeHEHUs: MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTM30BaHHBIX B MPHUKIATHBIX
IPOrpaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4ax aHalIu3a
JAHHBIX, HMCMOJB30BAHMIO 0a3 MAaHHBIX W D3JEKTPOHHBIX TAOMUL JJIs pELIeHUs
MPUKJIAJIHBIX 3a]1a4.

B npuBenénHom nmanee copepkanuu ydebHoro mpenmera «MHdopmaTukar
KYPCUBOM BBbIJICIICHBI JIOMIOJHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIbHYIO
nporpaMMmy OOy4YeHHS, HO MOTYT ObITh MPEIJIOXKEHBI I U3YYEHUS OTIEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIIMMCS.

YriyOnéHHbli  ypOBEHb UW3Y4YeHUST HMHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO0  MPOQWIsl, OPUEHTHPOBAHHOTO HAa  MHXXEHEPHYIO U
UH(OPMAIIMOHHYIO C(epbl ACSATENbHOCTU. YTIIYOJIEHHBIH YpPOBEHb HW3Y4YEHUS
uH(popMaTUKK 00ECIeYMBAET: MOATOTOBKY O0yYaroluXcsi, OPUEHTHPOBAHHBIX Ha
CHEIUATBPHOCTH B 007acT HWH(POPMAIMOHHBIX TEXHOJIOTHH W WHXCHEPHBIC
CIIELMAIBHOCTH, y4YacTUE€ B MPOCKTHOM M HCCIEA0BATENbCKOW JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMpPaBJICHUSMHU OTpaciu HHOOPMAIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, TOATOTOBKY K YYaCTHIO B OJIUMIIMAJAX U cllaue
Enunoro rocyiapcTBEHHOT0 3K3aMeHa o HH(popMaTHKe.

[TocnenoBaTenbHOCT, M3Yy4YEHUS TEM B TMpejesiaXx OJIHOr0 Trojia oOydeHus
MOXKET OBbITh M3MEHEHAa MO YCMOTPEHHUIO YUWUTENs MpU MOJATOTOBKE padboueit
IpOrpaMMbl U MIOYPOYHOTO MJIAHUPOBAHHSL.

OO61iee 4KciIo YacoB, PEKOMEHIOBAaHHBIX JIJIsl U3yd4eHUs] nHpopmaTuku — 272
yaca: B 10 kiacce — 136 yacos (4 gaca B Hefnento), B 11 kimacce — 136 yacos (4 yaca
B HEJICIIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IHu¢gposasi rpaMOTHOCTDH

TpeOoBaHus TEXHUKN O€30MaCHOCTH U TUTUEHBI TPU pab0OTE C KOMIIbIOTEPaAMU
U IPYTUMHU KOMIIOHEHTaMH LU(PPOBOTO OKPY>KEHUSI.

[TpuHuMnbl pabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. APXUTEKTYpa
¢don HeiiMana. ABTOMAaTHYECKOE BBIOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHas, MOCTOSIHHAs W JOJroBpeMeHHas namsatb. OOMEH JaHHBIMU C
noMOIIbI0 KH. KOHTpOsuIepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1oCTyn K MamMsTH.

OCHOBHBIE ~ TEHAECHLUMHM  pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapannensHblie BoIUKCIEHNUS. MHOTONpOLECCOPHBIE CUCTEMBI. CyNEpKOMITBIOTEPHI.
Pacnipenenénnble BBIYMCIUTEIbHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JAHHBIX.
MoOuiibHbIE IUPPOBBIE YCTPOWCTBA U MX POJIb B KOMMYHHUKalUsAX. BeTpoeHHbIe
KOMITBIOTEPBI. MUKPOKOHTpOIUIEphl. POOOTH3MPOBaHHBIE TPOU3BOACTBA.

[IporpamMmmHOe obecriedeHre KOMIbIOTEPOB U KOMITBIOTEPHBIX cucTeM. Buibl
IporpaMMHOro oOecredeHuss U uX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHnss MOOWJIBHBIX ycTpoicTB. IlapamnenbHoe mOporpaMMHpPOBaHUE.
CucteMHoe mnporpammHoe oOecrneuenue. OnepaliOHHbIE CUCTEMbl. Y THIIHTHI.
HpaiBeppl  ycTpouicTB. MHCTammsiuuss W JAEUMHCTALULALUSA  OPOrPAMMHOIO
o0ecrneveHusl.

daiinoBeie cUCTEMBI. [IpUHIUIIBI pa3MellleHus] U WMeHOBaHHS (DaljioB B
nojroBpeMeHHor namatu. [llabnonsl 11t onucanus rpyni (aiios.

[Iporpammuoe obecnieuenue. JInieH3upoBaHUE TPOrPaMMHOrO 00ECIICUEeHHS
U IUPpOoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUeHHE.
KomMmmepueckoe 1 HEKOMMEpPYECKOE HCIIOIb30BaHKUE MPOrPAMMHOI0 00ecreueHus
U UG poBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAEMAs 3aKOHOIATENLCTBOM
Poccuniickoii ®enepanmu 3a HENPAaBOMEPHOE WCIIOJIB30BAaHUE IPOrPAMMHOIO
oOecrniedueHus u UPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHUS U aNNapaTHble KOMIIOHEHTH KOMIIBIOTEPHBIX CETEH.
CeteBble potokodibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKobI
creka TCP/IP. CucrtemMa JOMEHHBIX UMEH.

Paznenenme IP-cetm Ha moacet ¢ momombro Macok moncerei. CereBoe
agMUHHACTpUpOBaHME. [lolyyeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
IIpoBepka Hamuuus CBsI3U € y3iIoM ceTH. OmnpeleneHue MapuipyTa JBUKEHUS
MIAKETOB.

Buner  pestenbHoctn B cetn  MurtepHer. CepBucel  HMHTepHera.
['eonHopManOHHBIE CUCTEMBI. |'€0NOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Harpumep, JIOKaluss MOOWIBHBIX TEJIE(POHOB, OIpENEICHUE 3arpyKEeHHOCTU
aBTOMAarucTpasei), HHTEPHET-TOPTrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHUIL.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CEepBUCHI U yciuyrd. ColMalibHbIE CETH —
OopraHu3alus KOJUIEKTUBHOTO B3aMMOJCUCTBUS U oOMeHa aaHHbIMU. CeTeBoi
ATHKET: NpaBuUjia TNOBeAEHUs B Kubepmpoctpanctse. [Ipobnema mnoasmHHOCTH
nosiyueHHou nHdopmaiuu. OTKpeIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C MCIOJb30BaHUEM
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OO1mue npodiieMbl 3aliuThl
uHbopMaiuu 1 nHGopMannoHHoOU 6e3omacHocTH. CpeAcTBa 3auThl HH)OpPMALIUN
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSAX U aBTOMAaTU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecneuenrne nHOOPMAITMOHHONW OE30MACHOCTH.

[TpenoTBpamieHue HECAaHKIIMOHUPOBAHHOTO JocTyna K JIMYHOM
KOH(HIEHINaIbHON MHQOpMaALKU, XpaHSAUIEHCS HAa MEPCOHATIbBHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmHOe oOecredeHne M CrocoObl
O00opbObl C HUM. AHTUBUpPYCHBIE Nporpammbl. OpraHusanusi JUYHOTO apxXuBa
uHpopmaiuu. PezepBHoe konuposanue. [laponbHas 3anmTa apxusa.

[udpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHI.
Mudpper mpocroit 3amensl. [ludp Lesapa. Iudpp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATUKH

Nudopmanus, nanueie u 3HaHus. UHpopmanmoHHble MpoUecchl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepeiBHBIE M AMCKPETHbIE BEIMYMHBI W curHaibl. HeoOxomumocTb
OUCKpEeTU3allM MHQPOpMAIUK, MNpeJHa3HAUCHHON Uil XpaHEeHMs, Mepeiaud u
00paboTKH B ITU(DPOBHIX CUCTEMAX.

JIBouuHoe KkoaupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHBIE  KOJbI.
JlekoaupoBaHue COOOILIEHUI, 3aIMCAaHHBIX C MOMOUIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHne OJHO3HAYHO AEKOJAMPYEMBIX KOJOB C MOMOIIBIO
nepesa. EqunHunbl u3amepenus koaudectsa nHGopmanuu. AngpaBUTHBIA MOAXO K
OILICHKE KOJIMYeCcTBa HH(POPMALIUH.

Cucrembl cuucinenus. Pa3BépHyTas 3amuch UENbIX W APOOHBIX YHCEN B
MO3UIMOHHON cuctemMe cuucieHus. CBOMCTBA TMO3UMLIMOHHOM 3alUCH YHUCIIA:
KOJIMYECTBO LU(P B 3allMCH, IPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCJIEHUA. AJIITOPUTM MEPEBO/IA LIEJIOr0 YKCIa U3 P-UUHOM CUCTEMBI CUHUCIICHHUS B
JNECATUYHYI0. AJTOPUTM IepeBoja KOHEUHOM P-uuHON npoOu B HECATHUHYIO.
AJTOpUTM NEpeBO/IA 1IEJIOT0 YKCTA U3 IECITUYHON CUCTEMBI CUUCIIEHMS B P-nuHny10.
[lepeBoa KOHEUHON AecATHUHOM Apodu B P-munyro. /[BonuHas, BocbMepHyHas U
HIECTHAIATEpUYHAs CUCTEMBbI CUHCICHHUS, CBA3b MEXAY HUMH. ApupMeTHUeCKue



onepalvy B ITO3ULMOHHBIX CHCTEMAax CYHUCICHUSA. TpouyHas ypaBHOBELICHHAas
CHUCTEMA CUUCIICHUA. JIBONYHO-AECATUYHASA CUCTEMA CUUCIICHHUS.

KonupoBanue TtekctoB. KomupoBka ASCII. OpHoOGaliTHBIE KOJIUPOBKH.
Cranmaptr UNICODE. Komupoka UTF-8. Omnpenenenne HHPOPMALMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUIA.

KomupoBanme  m3obpaxkenmii. OneHka  uHOOPMAIIMOHHOTO  00BEMa
rpaduuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3PEIICHUH U TJIyOMHE KOJIUPOBAHHUS I[BETA.
[IBeToBbie Monenu. BekTopHoe komupoBanue. Dopmathl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpapuka.

Koauposanue 3Byka. OnieHka nHGOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
MIPHY 3aJJaHHBIX YACTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. I[loHsTue BbicKasbiBaHUsA. BhickaswpiBaTeabHbIE (HOPMBI
(mpenukatsl). KBaHTOpPBI CyII€CTBOBAHUS M BCEOOLTHOCTH.

Jlormyeckue omneparuu. TaOmuibl UCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTenbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIorruecKkue onepanuu U orepaluy HaJ MHOKECTBAMH.

3aKoHBI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEoOpa3oBaHUS JIOTUYECKHUX
BbIpaXeHUN. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHUM.

Jlornyeckue GyHKIMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIIUH OT KOJTMYEeCTBA apryMeHTOB. [10THBIE CHCTEMBI JIOTHYECKUX (PYHKITHMA.

Kanonnueckne  dopmbl  joruueckux  BbipakeHud.  CoBepIleHHBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMaJibHbIE (OPMBI, aAJITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIEe HICTUHHOCTH.

Jlormyeckue »3JIEeMEHTBI B coOcTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropaspsanbiii cymmarop. IlocTtpoeHne cxeM Ha JOTMYECKMX DJEMEHTax IIo
3aJJaHHOMY JIOTUYE€CKOMY BBIPAXEHHIO. 3alUCh JIOTUYECKOrO BBIPAKEHUSA II0
JIOTUYECKOU CXEME.

[IpencraBienne LENbIX 4YHUCEN B MHaMATH KoMibloTepa. OTpaHHMYEHHOCTb
Jyarna3oHa 4YuCesl IPU OrPaHUYECHUH KoiuyecTBa paspsnaoB. llepenonneHnue
pa3psiIHONM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OWUT. JIBOMYHBIM
JOTIOJTHUTEIIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBeie Jormueckue onepauuu. Jlornueckuit, apudMeTHdecKuil
mukiraeckuii  casurd.  [lludpoBanme ¢ momomplo TOOMTOBOM — omeparuu
«uckioyarotiee NI .

[IpencrapiieHne BEUIECTBEHHBIX YMCENI B MaMITH KOMIIbIOTEpA. 3Hayalas
4acTh W MOPSAIOK yucia. Jluana3oH 3HaueHUN BelleCTBEHHBIX yuceld. [Ipobiemsr
XPAaHCHUSI BEIIECCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA
paspsaoB. BreinosiHEHHE oOllepalui C BELIECTBEHHBIMU YHUCJIAaMHM, HAKOIUICHUE
OIIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

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

Oramnbl penieHus 3ajad Ha KoMIbioTepe. MHCTpyMeHTalnbHBIE CpEACTBa:
TPAHCIATOP, OTIAAYuK, mpoduiupoBuK. KoMmmuisuus u HHTEpHpeTanus
nporpaMm. BupTyaiibHble MallluHBI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToapl OTIAJKU  MPOTPaAMM.
Hcnonbs3oBanne TpaccUpoBOYHbIX Tabmuu. Otnanousnsiid BbeBoA. Ilomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUKM ocTaHoOBa. [IpocMOTp 3HaYECHHMIN TEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LIEJIOYHCIICHHBIE, BELIECTBEHHBIE, CHMBOJIbHBIE, JIOTHUecKue. BeTBnenus. ClnoxHble
ycnoBus. Llukier ¢ ycnoBuem. Llukibsl mo mepemeHHOM. B3anmmo3aMeHsE€MOCTH
pazIMYHBIX BUJAOB I1UKJIOB. IMHBapuanT nukia. CocTaBleHHE LHMKIA C
MCIIOJIb30BAHUEM 3apaHee ONPENCIIEHHOIO MHBAPHUAHTA LIUKJIA.

JloxyMeHTHpOBaHuE nporpamM. Mcnonas3oBanue koMMmeHTapueB. [loaroroska
ONMUCAHUS MPOrPaMMBbI U HHCTPYKLIHH JIJIS TTOJIb30BATENS.

AnroputMbl 00pabOTKM HATypalbHBIX YKCEJ, 3aIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYHUCICHHSA: pa30HeHue 3amucu 4ucia Ha OTHeNbHble LUQpH,
HAaXOXJEHUE CYMMbI W TIpoM3BeleHUsS UU(Dp, HAXOKICHUE MaAKCUMAIbHOU
(MUHUMAJIBHOM ) U PBHI.

Haxoxnenue Bcex MpOCTBIX 4YHCEN B 3aJaHHOM auarnasoHne. [IpencraBienue
quciia B BUAE€ HAOOpa MPOCTHIX COMHOXKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTCIICHb.

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

Pa3buenue 3anaun Ha noazanayu. [lognmporpamMmmsl (mpoueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHbie 00bekThl ((paktanbl). PexypcuBHBIC mpomeaypsl u
¢yskun. Vcnonb30BaHue cTeKa Al OpraHu3aliy peKypCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHmapTHOM OHOMMOTEKH sI3bIKa MPOTPAMMUPOBAHUS.
[Tonkntoyenne  OMOIMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAUTEIIEH.
Moy IbHBINM NPUHIUI TOCTPOCHUS ITPOTPAMM.

Uucnennsie MeTo bl TOUHOE M MPUOIIKEHHOE pellieHus 3a1auu. YucineHnnie
METO/Ibl pEICHUs] YpaBHEHU: MeTo/a mepedopa, METO/ TMOJIOBUHHOIO JIENEHUS.
[Tpubnmxk€HHOe BBIUMUCICHHE JUIMH KPUBBIX. BbruucieHue miomanaedn uryp c
NOMOILIO YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJ TpPAIMELH).
[Tonck wmakcumyma (MHUHHUMYMa) QYHKIMH OJHOM TEpPEeMEHHOW METOAO0M
IIOJIOBUHHOTO JEJICHUS.



OOpaboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  GyHKIUM — A3bIKA
IPOrpaMMHUPOBAHUS 1JisI 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKU
CHMBOJIbHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSBICHUNA CHMBOJA B CTPOKE,
pa3OueHure CTPOKHU Ha CJIOBA MO MPOOETbHBIM CUMBOJIAM, MTOMCK MOJICTPOKH BHYTPH
JAHHOM CTPOKH, 3aMEHA HaWJICHHOM MOJCTPOKM Ha APYTYHO CTPOKy. l'eHepaumus
BCEX CIIOB B HEKOTOPOM ajiaBUTE, YIOBICTBOPSAIONINX 3aJaHHBIM OTPAaHUYCHUSIM.
[IpeoOpazoBanue ynciaa B CAMBOJIbHYIO CTPOKY ¥ OOpaTHO.

MaccuBel M [OOCIEOOBATEIBHOCTH 4YHCENl. BrprauciaeHue 0000IIEHHBIX
XapaKTePUCTHK JIEMEHTOB MAacCUBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (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.
breictpas coptupoBka MaccuBa (anmroputm QuickSort). JIBOWYHBIM TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

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

HNudopmanuoHHbIe TEXHOJIOT U

TexcroBerii mpomneccop. PenaktupoBanume u ¢opmarupoBanue. I[IpoBepka
opdorpadun u rpammatuku. CpeacTBa TMOUCKA M ABTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanue  crwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, oriaBieHue. KosuiektuBHas paboTa ¢ JOKyMEHTaMH.
NHCcTpyMeHTBI pelieH3UupOBaHMs B TEKCTOBBIX Mpoleccopax. O0IauHble CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna muTupoBanusi HICTOYHUKOB U 0OPMIICHUS
oubnuorpaduyeckux ccpuiok. OdopmieHne cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHWYECKHME CpelIcTBa BBOJA TEKCTa.
Cneunanu3nupoBaHHbBIE CPEICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 paHHbIX. OCHOBHBIE 33/1a4M AHAIN3A JAHHBIX: MPOTHO3UPOBAHUE,
Kkinaccudukaius, KiacTepuszaius, aHaiu3 OTkIoHeHu#. IlocrmenoBaTenbHOCTH
pelIieHus 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUYUCTKA U OIICHKA
KauecTBa JAHHBIX, BHIOOP W/WUIIM MOCTPOCHHE MOJIENH, MpeoOpa3oBaHue JTaHHBIX,
BHU3yalii3allMsl JTAHHBIX, HHTEPOpETalus pe3yiabTaroB. [IporpamMmHubie cpeacTsa u
WHTEPHET-CEPBUCHI JJIT 00paOOTKM W TIPEACTABJICHUS TaHHBIX. boibiue naHHbIe.
MarmunHoe o0yuenue. HTeIeKTyanbHbIi aHAIU3 TaHHbBIX.



AHanu3 AaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOuul. BbruncineHue cymmbl,
CpeIHEro apupMEeTHIECKOro, HanOOJbIIETO (HAMMEHBIIET0) 3HAUCHUS JUarna3oHa.
Boruucnenne ko3duuueHnta koppensuuu JByX psAaoB AaHHbIX. [locTpoenue
CTOJIOUATBIX, JMHEHYaThIX M KpyroBblx juarpamm. [locTpoeHue rpadukoB
¢yuxkuuii. [logOop nmuHUM TpeHa, pelIeHne 3a1a4 IPOTHO3UPOBAHUSI.

UucneHHOe peELIEHUE YpaBHEHHM ¢ TOMOLIbIO TOA0Opa IMapameTpa.
Ontumuzanus Kak MOMCK HAaWJIydlllero PEelIeHUs B 3aJaHHbIX ycioBusx. LleneBas
(GyHKUUMA, OrpaHrueHus. JIoKaabHbIe U I100aIbHBIA MUHUMYMBI LIEJIEBOM (PYHKIIUU.
Pemenue 3a1ay onTUMHU3aMU C TOMOLIBIO 3JIEKTPOHHBIX TaOIULI.

11 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

Teopernyeckue mMOAXOAbI K OLEHKE KojJudecTBa HHMopManuu. 3akoH
agautuBHOCTH HH@opMauuu. Popmyna Xaptiau. Mubopmaius u BEepoOSTHOCTS.
®opmyna lllennona.

Anroputmbl cxaTusi naHHbiX. Ajroputm RLE. Anroputm Xaddmana.
AnroputMm LZW. AITOpUTMBI CKATHUS TAHHBIX C TOTEPSIMU. Y MEHbBIIICHHUE TITyOHHBI
KoaupoBaHus 1iseTa. OCHOBHBIE HUjien anroputmoB cxkarust JPEG, MP3.

CkopocTp mepenauum JaHHBIX. 3aBUCUMOCTh BpPEMEHU IMEpeaadyd  OT
WH(OPMAITMOHHOTO O00BhEMA JAHHBIX M XapPaKTEPUCTUK KaHaja CBS3U. [IpudmHbI
BO3HMKHOBEHHUS OMIMOOK Tpu Tmepenadye JaHHbIX. Kopapl, MO3BOJSIONINE
oOHapyXMBaTh W HCIPABIATh OMIMOKH, BO3HUKAIOUIME MPHU TEepeaaye JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ nosropenuem 6utoB. Koasl XaMmuHra.

Cucrembl. KOMNOHEHTBI cHCTEMBI W HX B3auMmoaencTBue. CHCTEMHBIN
s dexT. Ypapnenue kak nHGOPMAITMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn u monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOJIEITU
MOJIETUPYEMOMY OOBEKTY WJIU MpOIEecCy, Leau MojaenupoBanus. Gopmanuzanus
MPUKJIAAHBIX 3a]1a4.

[IpencraBienne pe3yabTaToOB MOJACIMPOBAHUS B BHUJE, YIOOHOM JUIst
BOCIIPHSATHS YeJIOBEKOM. [ 'padrueckoe npeAcTaBieHne JaHHBIX (CXEMbl, TAOJIHIIbI,
rpadukn).

I'padbr. OcHoBHBIE MOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MATpPHI, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMHUYECKUX  3a7a4, CBSI3aHHBIX C aHamm3oM TpadoB (mOCTpoeHue
ONTHUMAJIIBHOTO TYTH MEXAy BepuimHaMu rpada, OompelneleHue KOJIUYEeCTBa
Pa3IUYHBIX MTyTEH MEXAY BEpIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOT0 Tpada).

HepeBbsi. bunapHoe aepeBo. JlepeBbsi moucka. CriocoObl 00xoza jaepena.
[IpeacraBnenue apupMeTHUECKUX BBIPAKEHUI B BHJIE AepeBa. [[ucKkpeTHble Urpbl
JIBYX UTPOKOB C moiHOoM uHpopManueid. [ToctpoeHnue nepeBa nepedbopa BapHaHTOB,



ONHCAaHUE CTPATErnH UTPhbl B TaOIUYHONU (hopme. BBIMTpHINIHbIE U TPOUTPHILIHBIE
NO3ULMN. BBIMTPBIIIHBIE CTPATETHN.

CpencrtBa MCKycCTBEHHOro MHTeIiekTa. CepBUCHl MAIIMHHOTO IMEpeBoja U
pacrio3HaBaHusi ycTHOM peun. KornutuBHbie cepBuchl. MaenTudukanus u nouck
H300paKeHUH, pacro3HaBaHue JIWII. CamooOyyaromuecs CHCTEMBI.
M cKycCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmoiap30BaHHE METOIOB
UCKYCCTBEHHOI'0 MHTEJUIEKTa B oOydaronmx cucremax. Mcnonb3oBaHue METOJIOB
UCKYCCTBEHHOI'0 MHTEJIEKTa B poOoToTexHuke. MuTepHer Bemeil. [lepcnexkTuBbl
Pa3BUTHS KOMITBIOTEPHBIX HHTEJUIEKTyaIbHBIX cCUCTEM. HellpoHHBIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHHUE

dopmanuzanys NOHATUA aroput™Ma. MammnHa TerOprHTra Kak YHUBEPCAJIbHAS
Mozenb BeruuciaeHui. Tezuc Yépua—Twropunra.

OueHka CIOXHOCTH BbluMcleHUU. Bpemst pa®oTel 1 00BEM HCHOIB3yEMOUN
naMsTH, HUX 3aBUCUMOCTh OT pa3Mepa HCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKOM  CJIOKHOCTH  AJITOPUTMOB. AJITOPUTMBI  IMOJIMHOMHUAIBHON
cioxHocTH. [lepebopHbie anroputmsl. [Ipumepbl pa3nuyHbIX aIrOPUTMOB PEILICHUS
OJIHOM 3aJ1a4M, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

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

MHoropa3psiiHble 1eJIble YUCIa, 3aJa41 JUIMHHON apu(pMeTHKU.

CnoBapu  (accollMaTHBHBIE MAacCUBBI, OTOOpakeHMsI).  XOII-TaOJIUIIbI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTa.

Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOTO BbIpaXeHHs. BrlunciaeHue
apu(pMETHIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOHN (hopme.

Ouepenu. Mcnosnb3oBanue odyepeam il BpEMEHHOTO XPAaHEHHUs JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIBHOIO OCTOBHOIO J€peBa
B3BELIEHHOIO CBS3HOTO HEOpUEHTHUpoBaHHOro rpacda. KommdecTBo pazinyHbIX
nyTeld MeXay BEepIIMHAMU OPHUEHTHUPOBAHHOTO AI[MKINYECKOro rpada. Aaroputm
JIeUKCTpHL.

HepeBps. Peanmmszanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. [IBondHbIE
(Ounapubie) naepeBbs. I[locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpaKEHUs. PeKypcuBHBIE anroputMbl o0xona AepeBa. Vcrnonb3oBaHHE cTEKa U
odepeau sl 00Xo/1a iepeBa.

JluHamMu4eckoe IpOorpaMMHpOBaHME Kak METOJ] pelleHus 3a1ad ¢
COXpaHEHUEM NPOMEKYTOUHBIX PE3yJbTaTOB. 3aJayH, PEIIaeMble C IMOMOIIbIO
JUHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (YHKIIHA,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUH.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMupoBaHu. OOBEKTHI U
kiaccel. CBoiicTBa MU MeTO/lbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIU3.



Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXO]A.
WNukancynsauus, HacaeqoBaHUE, MOIUMOPPHU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
noJib3oBaTess. Mcronb30BaHUE TOTOBBIX YIIPABISEMbIX 3JIEMEHTOB /151 TOCTPOEHUS
uHTepdeiica.

O630p  s3bikOB  mporpammupoBaHusi.  [lonarue o  mapaaurmax
IpOrpaMMHUPOBaHUS.

HNudopmanuoHHbIe TEXHOJIOT U

Otanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIUPOBAHMS: IOCTAHOBKA
3amauu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJEIH, KOMITBIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YIHTATOB MOACIUPOBAHUSI.

Jluckpetuzanuss TpU MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MonenupoBanue IBxeHus. MojaennpoBanue OMOTOTUUECKUX CUCTEM.
MaremaTuyeckre MOJIeId B SKOHOMHKE. BBIYMCIUTEIbHBIE 3KCIEPUMEHTHI C
MOJEJISIMU.

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

BepostHoctapie  Momenu.  Meroast Monte-Kapno.  MmurtaunonHoe
MojaenupoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KUBAHHS.

Tabnuunble (pensaMoHHBbIC) O0a3bl JaHHBIX. Tabnuiia — TpeACTaBICHUE
cBeJleHnii 00 OMHOTHHHBIX 0OBekTax. Iloise, 3amucek. Kmrou tabaumel. Pabora ¢
roToBoil 0a3o0if JaHHBIX. 3amonHeHue O0a3bl AaHHBIX. [lomck, copTupoBKa u
buabTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY NTaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncinsemsbie noJs B 3ampocax.

MHoroTabiuunbie 6a3bl JaHHBIX. THITBI CBSI3el MEX Ty Tabiuiiamu. BHemHui
kitod. [lenoctHoCTh 0a3bl TaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

HNuTepuer-npuiioxenus. [loHaTHE 0 cepBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHoorust «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HENOCTATKU. OCHOBBI A3bIKA
HTML u xackagawix tabmuin ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3memenmne BeO-caifToB. Ycmyra XxocTuHTa. 3arpyska ¢aiaoB Ha CauT.

BBon m300pakeHuii C HUCMONB30BAHUEM PA3IUYHBIX HMU(PPOBBIX YCTPOIMCTB
(mdpoBbIX (poToanmapatoB U MHUKPOCKONOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'padmueckuii pegakrop. Paspemenne. Kagpuposanue. VcnipaBinenue
nepcriekTuBbl.  ['mctrorpamma. Koppekiuss  ypoBHeH, KOppeKuusl — IIBETa.
ObecuBeunBaHrue LBETHBIX H300paxeHuil. Perymsb. Pabota ¢ oOmactamu.
OUIbTpPHL.



MHorocioliHple u300pakeHus. TekcroBele cion. Macka cnos. Kananebl.
Coxpanenue BblJeneHHONW obOnactu. [loaroroBka wiuttocTpauuii Juisi BeO-CaiToB.
AHHUMHPOBaHHBIE U300paKEHUS.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHuHe mMOpsAAKa 3JIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. [ 'pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300pa>KEHUN.

[IpuHUMIIBI TOCTPOEHHUS U PEIAKTUPOBAHUS TPEXMEPHBIX Mojieneld. CeTouHbIe
Mojzenu. Marepuanel. MoaenupoBaHue HMCTOYHUKOB OcBemieHus. Kamepsl.
AnnutuBHble TexHoJOTuU (3D-nipunTepsl). [loHsATHE O BUPTYaNbHOU pealbHOCTH
Y JIOTIOJIHEHHOM PEAIbHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
oOydJaronmxcsi pyKOBOJCTBOBAaThbCS CGHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHCTEMOW IEHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXKJIeHUN, COOTBETCTBYIONIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
00111eCTBa, paCIIUPEHUE KUZHEHHOI'O OMNbITAa U OMbITA JEATEIBLHOCTH B IMPOIECCE
peanu3anMd  CpeACTBAaMU  y4eOHOTO TpeAMETa OCHOBHBIX  HAIpPaBJICHHM
BOCITUTATEIHHOM JIEATETbHOCTH.

B pesynpraTe u3yueHus WHPOPMATHUKKM Ha YPOBHE CpEIHEro oOIIero
oOpazoBaHust y oOyuaronierocst OyayT chOpMUPOBaAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yabTaThI:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUE 3aKOHA
U TPaBOMOPSAJIKA, COOIIOJICHUE OCHOBOIOJIATAOIIUX HOPM HHGOPMAIMOHHOTO
npaBa U UHPOPMAIMOHHON OE30MIaCHOCTH;

TOTOBHOCTh IPOTUBOCTOATH HWJCOJOTUUA IKCTPEMH3Ma, HAIMOHAIW3MA,
KCeHO()OOMHN, JUCKPUMHUHAIIMK IO COIHMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIlMOHAJIBHBIM MTPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJEAUI0, TOCTHX)EHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B 'KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OCTETHUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMYHbIE BUIBI HCKYCCTBA, B TOM YHCIE
OCHOBAHHOT'O HA UCIIOIb30BaHUU UH(POPMAIITMOHHBIX TEXHOJIOTU;

5) pu3nUecKoro BOCIMTAHMS:

chOpMUpPOBAHHOCTh  37I0POBOrO W Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO, B TOM UHUCJIE 32 CUET COOTIOICHUS



TpeOOBaHMI  O€30MacHOM  AKCIUIyaTallud  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITMIOJTHATh TaKyI0 JEATEIbHOCTD;

uHTepec K cdepam mpodeccuoHaTbHONW JIESITEIHbHOCTH, CBSI3aHHBIM C
uHpOpMaTUKON, NPOrpaMMHUPOBAHHMEM U HWH(POPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH HH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIUIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHHWE TrI00aJBbHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM U 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, JOCTHKEHHUSM HAay4YHO-TEXHHUYECKOIO Iporpecca H
0011IeCTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAITMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX TPOLIECCOB M HH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
¢ poBoit TpaHchopMaIuu MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAaHHME IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYyIIIIE.

B nporniecce nocTrxkeHust TMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS ITPOTPaMMBbI 110
uHpopMaTrKe y 00y4YarOMIMXCsl COBEPIIECHCTBYETCS IMOIMOHAIBHBIN WHTEIIEKT,
IpearnoIaralmuii chopMUpPOBaAaHHOCTD:

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJaNTUpPOBAThC K
ASMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIIOYAIOIIECH CTPEMIICHUE K JOCTUKEHUIO LU U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JIEUCTBOBATh, MCXOJs M3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUU KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH MHTEPEC U pa3peiiaTb KOHQIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus HHPOPMATHKKM HA YPOBHE CpPETHETO OOIIEro
oOpazoBanmsi 'y oOydvaromerocs OyayT chOpMHUpPOBAaHBI —MeETaNpeIMETHBIC
pe3yJIbTaThl, OTPAKEHHBIC B YHHBEPCAIbHBIX yUCOHBIX JCHCTBHSIX, & UMEHHO —
NO3HaBaTelbHbIC YHUBEpCAbHBICE ydeOHBIE JACUCTBHUS, KOMMYHHKATHBHBIC
yHHUBEpCaJbHbIe y4eOHBIC NEWUCTBHUS, PETYIATUBHBIE yHHBEpPCaJIbHbIE Y4YEOHBIC
JeNCTBHSI, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHBbIC YHHUBEPCAJIbHbIC y4eOHbIE 1eiCTBUA

1) 0a3oBble JJOrMYecCKHUe AeiicTBHSA:

CaMOCTOSITCIbHO  (popMysMpoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBIM TMPU3HAK WM OCHOBAHWS JJii CpPaBHEHWUS,
KJaccuukanuu u 0000IeHHUS;

ONpENeNATh IENN MAESITEIbHOCTH, 3aJaBaTh NapaMETpbl W KPUTEPUU UX
JIOCTH)KECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4€TOM aHajdu3a MMEIOUIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJITATOB
1[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUM JAEATECIHLHOCTH,

KOOPJAMHUPOBATH U BHITIOJHATH PAOOTY B YCIOBUSIX PEaIbHOTO, BUPTYAJIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh HABBIKAMHU YUEOHO-MCCIIEIOBATEIILCKON M TTPOCKTHOM JIEITEIIbHOCTH,
HaBbIKAMU  pa3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEILICHUS TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

OCYIIECTBJISATh PA3JWYHbIC BHUJIBl JICITEIBHOCTH [0 MOJYYECHHIO HOBOIO
3HaHUWA, €ro HMHTEPHpETaIuy, NPeoOpa3oBaHUI0O 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 METOAAMU;

CTaBUTh M (HOpPMyIUpOBaThH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIbHOM
NESTeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



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

aHATM3UPOBATh TIOJIYYCHHBIC B XOJ€ PEIICHWS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIAThH IIEJICHANIPABICHHBIA TOUCK TEPeHOca CPEICTB M CIOCOOOB
JENCTBUA B MPOGECCHOHAITBHYIO CPENy;

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

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

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

3) pa6ora ¢ nnpopmanueii:

BJIAJICTh HaBBIKAMU MOJyYCHUS WH()OPMAIIMU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIICCTBJIATh  TIOWCK,  aHAW3, CHCTEMATH3aIlii0 U
WHTEPIPETANNUIO HHPOPMAIMH PA3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
uHopMaIlMl W IICJICBOM  ayJUTOPHH, BBIOMpas ONTUMAJIbHYIO  (OpMY
IIPE/ICTABIICHUS U BH3yaJIU3alliy;

OIICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh WH(MOpPMAIUH, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAITBHO-ITHYECKUM HOPMaM;

UCIIOIb30BaTh  CPEACTBA  HMH(POPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX
3a/1a4 C COOJTIO/IEHUEM TPEOOBAHUM IPTOHOMUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHON
0e301aCHOCTH;

BJIQJIeTh ~ HaBBIKAMHU  paclO3HABaHWSA W 3alUTBl  WHMOpMAaIHH,
UH(OPMAITMOHHON 0€301TaCHOCTH JIMYHOCTH.

KoMMyHHMKATHBHbIE YHHBepPCAJIbHbIE YueOHbIe 1eiiCTBUSA

1) oO1enme:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BCEeX chepax KU3HMU;

pacro3HaBaTh HeEBepOaJlbHBIE CpEACTBA OOIIEHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PAacloO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallUd Hu
CMSAT4aTh KOH(QIUKTHI;

BIIQJIETh  pa3JIMYHBIMU  CllocoOamMu  OOIIEHHS W B3aUMOJCIHCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSIT4aTh KOH(MIUKTHBIC CUTYAIIHH;



Pa3BEPHYTO M JIOTUYHO H3JIarath CBOK TOYKY 3pPE€HHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MNPEUMYILECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboTHI;

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

NPUHUMATh 1EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAWHUPOBATh JEUCTBUS MO KX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBHUM,
pacrpeniensaTh pojd ¢ Y4éTOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM palOTHlI;

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

npeiaraTh HOBBIE MPOEKTHI, OICHWUBATh HAEH C MO3UIHAM HOBU3HHI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3IMYHBIX
CUTYaIIUsX, IPOSBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIE YieOHbIe HeiCcTBUSA

1) camoopranusanus:

CaMOCTOSTEIIBHO OCYILECTBIIATh IO3HABATEIBHYIO ACSATEIBHOCTD, BBIABIATH
npo0eMbl, CTaBUTh U (HOpMYIUpPOBaThH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTeIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

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

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLIEHHUBATbh MIPUOOPETEHHBIN OTBIT;

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

2) CAMOKOHTPOJIb:

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

BJAJE€Th  HABBIKAMM  IO3HABATENBbHOM  pedieKCUH KaK  OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBHUM M MBICIUTENBHBIX INPOLECCOB, HMX pE3yJbTaTOB U



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

OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrMX I@pU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS ce0st M IPYTrUX:

NPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHThl JPYTUX TIpU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKA.

INNPEAMETHBIE PE3YJIBTATBI

B npouecce u3ydenus kypca MH(MOpMATHUKU YIIyOJEHHOro YpoBHs 6 10
Kacce 00y4arIUMHCS Oy yT JOCTUTHYTHI CIIEIYIOIIUE IPEAMETHBIE PE3YJIbTaThI:

BJaJICHUE MPEJCTaBICHUSIMU O POJM MHGPOpPMAlMU U CBSA3AHHBIX C HEH
IOPOLECCOB B NPUPOJE, TEXHUKE M OOLIECTBE, NOHATUAMU «HMH(pOpMaLUs,
«MH(POPMALIMOHHBIN MPOIECCH, KCUCTEMA, «KKOMIOHEHTBI CUCTEMBI», «CUCTEMHBIN
s ey, «uHDopMalOHHASI CUCTEMAY, «CUCTEMa YIIPABICHUS»;

BJaJieHWe MeToJaMu TMoucka wuHpopmammu B ceTu HHTepHeT, ymeHue
KPUTHYECKU OIIEHUBATh UH(OpMaIHIO, TOIYYEHHYIO U3 ceTH VIHTepHeT;

YMEHHME XapaKTepu30BaThb OOJbIINE JaHHBIE, [PUBOAUTH IPUMEPHI
UCTOYHUKOB MX TIOJyYEHUS] M  HaNpaBJICHUs  HCIOJIb30BAHMS, YMEHHUE
KJIacCU(UIMPOBATh OCHOBHBIE 3a/laud aHaJM3a JaHHBIX (IIPOTHO3MPOBAHUE,
KJIaccuQuKanus, KJIacTEepU3aLus, aHaIu3 OTKJIOHEHUI), NOHUMATh
[IOCJIEI0BATENbHOCTh PEILICHUS 3a/lay aHaJIM3a JaHHbIX: cOOp MEPBUYHBIX JaHHBIX,
OUMCTKAa M OIEHKAa KayecTBa [AHHBIX, BBIOOD W/WIM MOCTPOECHHUE MOJENH,
npeoOpa3zoBaHuE JaHHBIX, BU3YaIU3allUs JAHHBIX, MHTEPIPETALNS PE3YyIbTaTOB;

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

BJIaJICHUE HaBbIKAMU PabOThI C ONEPAMOHHBIMH CHCTEMAMH, OCHOBHBIMHU
BUJIAMU ITPOTPaAaMMHOT0 oOecrieueHus JJIs pelieHus] y4eOHbIX 3a/1a4 M0 BHIOpAaHHOU
crenuainu3alnu;

HAJIM4YKE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX PO B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHLIMUIIAX OPTaHU3ALNUU U (PYHKIMOHUPOBAHUS KOMIIbIOTEPHBIX
ceTed, 00 OOWIMX MNPUHUMIIAX pa3pabOTKM U (YHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKECHNM;



NOHUMaHUE yrpo3 HH(POPMALIMOHHON 0€3011aCHOCTH, UCIIOJIb30BAHUE METOIOB
U CPEICTB IMPOTUBOAECHCTBUS ITHUM YIrpo3aM, COOJIOJeHHE Mep Oe30I1acHOCTH,
IPEeIOTBPAIIAIONIMX HE3aKOHHOE PACIPOCTPAHEHHE MEPCOHANBHBIX JaHHBIX,
coOmro/ieHne TpeOOBaHMM TEXHUKH O€30MaCHOCTH W TUTHMEHBbl MHpuU pabdoTe ¢
KOMIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH LU(POBOrO OKPYNKEHHsI, TOHUMAHUE
IIPaBOBBIX OCHOB HUCIIOJIb30BaHMUSI KOMITBIOTEPHBIX MTPOrpaMM, 0a3 TaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMaIMK, YMEHUE ONpeNesaTh HHPOPMALHUOHHBII OOBEM TEKCTOBBIX,
rpadUyecKux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX NapaMeTpax IUCKPETU3allH,
YMEHHE ONPEAEIIATh CPEIHIOI0 CKOPOCTh NEPEIAYH JTaHHBIX, OLICHUBATh U3MEHEHUE
BPEMEHU TMepeayd Npu HU3MEHEHUH HWH(POPMAMOHHOrO O00BbEMA MAHHBIX U
XapaKTEPHUCTHK KaHalla CBA3H;

YMEHHUE HCIIOJIb30BaTh MPU PEUIEHUH 3a/1ad CBOKMCTBA MO3MLUMOHHOW 3alucu
YHCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CHCTEME CUHUCIIEHUS
C 3a/IaHHBIM OCHOBAHMEM U IIOCTPOCHMS YHUCIIa IO CTPOKE, COAEpIKallel 3aIuch
ATOr0 YMCJIA B MO3UIIMOHHON CUCTEME CUMCIIEHHUS C 3a/ITaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH apU(PMETHUUECKHE ONEPAllMU B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

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

NOHUMaHuEe 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOM H TEKCTOBOM
uHpopMaluu (3aIUCh YMCET B MO3ULUOHHON CUCTEME CUUCIICHHUS, HAXOXJACHHE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JIMala3oHe, 00paboTKa MHOTOPa3psSAHBIX LEIbIX
YHCEeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U APYIHX), aJTOPUTMOB MTOUCKA U COPTUPOBKH,
YMEHHE OIpEeNeysaTh CIO0KHOCTh H3y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHUE D3JIEMEHTOB MacCHUBa, COPTHPOBKAa MAaccuBa, IepeOOpHbIE
QJITOPUTMBI, IBOMYHBIN MOMCK) U MPUBOAUTH IPUMEPbl HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOYKHOCTH JIJIsl PEeIIeHUs OJHOM 3a1auu;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHHsSIMH O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIE  YIIPaBIISIOIINE
KOHCTPYKI[MM, YMEHHUE OCYIIECTBISATh AaHAIW3 NPEAJIOKEHHOW MPOTrpaMMBbI:
ONpeaeNsITh Pe3yabTaThl pabOThl MPOrpPaMMBbl MPHU 33JaHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KAKHX HCXOJHBIX JaHHBIX BO3MOXKHO IIOJTYYEHUE YyKa3aHHBIX
pE3yJIbTaTOB, BBISABIATH JaHHBbIE, KOTOPbIE MOTYT MPHUBECTH K OMIMOKEe B paboTe
nporpamMmsl, (GOpPMyIMPOBATh NMPEAIOKEHNUS MO YIYUILIEHUIO TPOrPaMMHOTI0 KOJ1a;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MaTEPHAJIbl C UCTIOJIB30BAHMEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh AJICKTPOHHBIC TAOJMIIBI I aHAJIN3a, MIPECTABICHUS
1 00pabOTKM JaHHBIX (BKJIIOYAsl BEIYUCIEHUE CYMMBI, CPETHETO apu(pMETHIECKOTO,
HAauOOJNBIIEr0O W HAWMEHBIIEr0o 3HAYCHWM, peIIeHue YpPaBHEHUI, BBIOOP
ONTUMAJILHOTO  pelleHus, TMoA0Op JIMHUU  TPEHJa, pelieHue  3ajaad
IPOTrHO3UPOBAHUS).

B mpomecce m3ydenust kypca WHGOOPMATHKU YTIIyOJIEHHOTO YpOBHS 6 11
Kacce 00y4aromuMucs Oy Iy T TOCTUTHYTHI CIIEIYIONINE TPEAMETHBIC PE3YIIbTaThI:

yMEHUE CTPOUTh HEPaBHOMEPHBIE KOJbl, JOMYCKAIOIUe OAHO3HAYHOE
JEKOJIUPOBAaHUE COOOIIEHUM (MpePUKCHBIE KOIbI), HMCMOJb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATH U UCIPABIISTH OIIMOKU MpHU Meperaye
JAHHBIX, CTPOUTH KOJI, 00€CHEUNBAIONINI HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CHKATUSL TAHHBIX;

YMEHHE peliaTh aJrOpUTMHUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIU30M Tpados
(331291 TOCTPOEHUST ONMTHUMAIIBHOTO ITyTH MEKTy BepITuHaMu Tpada, onpeaencHus
KOJMYECTBA  PA3IMYHBIX IMyTE€d MEXAy BEpIIMHAMU OPHEHTUPOBAHHOIO
AIUKINYeCcKoro rpada), yMeHue UCIoIb30BaTh JIEPEBbs MIPU aHATU3€E U TOCTPOCHUHU
KOJIOB U JIJIA MPEACTABICHUSA apu(PMETUUECCKUX BBIPAKEHUN, MPU PEIICHUH 3a]1a4
MOUCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33J]aHHOMY aJTOPUTMY,
pa3pabarbiBaTh U 00OOCHOBBIBAThH BHIUTPHIIIHYIO CTPATETUIO UTPHIL;

yMEHUE pa3pabaThiBaTh U pPEATU30BBIBATH B BHUJEC IporpamMm 0a3oBbIe
IrOPUTMBbI, YMEHUE HUCIOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IMYHBIX TUIIOB C
YYETOM OTPAHMYECHUN Ha JMANA30H UX BO3MOXKHBIX 3HAYEHUM, MPUMEHATH IIPU
pelIeHnH! 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIU, IEPEBD),
UCIIOJIb30BaTh 0a30BbIE OMEpAlMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJApTHHIE U COOCTBEHHBIC MOAMPOrPaMMBbI JUIsl 0OPaOOTKH YHUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MpHU pa3pabOTKe MNporpaMm OUOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTU HHCTPYMEHTAIBHBIX
CPEACTB Cpelibl pa3padOTKH, YMEHHE UCIIOJIb30BATh CPEACTBA OTJIAJAKU MPOrPaMM B
cpeie NporpaMMHUpPOBAHUS, YMEHUE JOKYMEHTHPOBATH IPOTPaAMMBI;

yMEHUE CO37aBaTh BeO-CTPaHUIIbI;

BJIaJIEHUE OCHOBHBIMU CBEJCHUAMHM O 0a3axX JaHHBIX, KX CTPYKTYpe, CpelICTBaX
co3flaHusi U pabOThl C HUMHU, YMEHHUE MCIOJIb30BaTh TaOMWYHBIE (PEIISAILIMOHHBIC)
0a3bl TaHHBIX (COCTABJIATH 3aMpPOChl B 0a3ax JTaHHBIX, 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 LIEIb MOJICIUPOBAHHS, BBIIIOIHATH aHAIN3
pE3yJIbTaTOB, TMOJYYCHHBIX B XOJI€ MOJICIHPOBAHUS, OIEHUBATH COOTBETCTBHE
MOJICTTH MOJICTUPYEeMOMY OOBEKTYy WM TPOIECCy, MPEACTaBIATh Pe3yJbTaThl
MOJICTUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpraHW30BbIBaTh JIMYHOE HH(OPMAIIMOHHOE TPOCTPAHCTBO C
UCTIONb30BAaHUEM PA3IMYHBIX CPEACTB MHQPPOBBIX TEXHOJOTHH, MOHUMAaHUE
BO3MOXKHOCTEH LH(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIyT, IHU(PPOBBIX
00pa3oBaTENbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB pabOThl, BO3MOKHOCTEH M OTpaHUYEHUs
NPUMEHEHUsI TEXHOJIOTUH MCKYCCTBEHHOI'O HMHTEIUIEKTa B Pa3UYHBIX 001acTsX,
HAJIMYUE TPEJCTaBICHUA O Kpyre pemiaeMblX 3aJad MalldHHOTO OOydYeHus
(pacnio3HaBaHMs, KJIAaCCU(PUKAIMU U MPOTHO3WPOBAHMUS) HAJMYKE MPEACTaBICHUN
00  UCHOJB30BAaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B  Pa3iM4YHBIX
npodeccruoHanbHbIX cepax.
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ITPOBEPAEMBIE HA EI'D 11O HHO®OPMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHust

1.

3namo (nonumams)

1.1

[ToHrMaHMe OCHOBHBIX MPHHIUIIOB YCTPOWCTBA U (DYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TEHICHIIMNA
Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HUE HaBbIKAMU PalbOTHI C
ONEPALMOHHBIMA CUCTEMaMH M OCHOBHBIMH BHJAaMHU INPOTrPAMMHOIO
o0ecrieueHus JUIsl pelieHus ydeOHBIX 3aJad 1[0  BbIOpaHHOM

crnenyajan3anuu

1.2

Hanmnune mnpexncraBnenuii o 0a30BbIX MNPHHLIMIAX OpraHU3alUd MU

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTei

1.3

ITonumanne OCHOBHBIX MNPUHIUIIOB AUCKPCTU3AlUU PA3JIMYHBIX BHIOB

UHpOpMALIUU

1.4

[lonumanue 6a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopManuy (3amuch 4YMCEN B TO3MIMOHHOW CHUCTEME CYHCIICHUS,
JIETUMOCTB LIEJBIX YHCEIT; HAXOXKACHUE BCEX MPOCTHIX YHCEN B 33JaHHOM
IuanasoHe; 00paboTKa MHOTOpPa3pAgHBIX 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 CTPYKTypE,

CpeacCTBax CO3AaHuA U pa6OTBI C HUMH

1.7

Ilounmanue BO3MOKHOCTEH Hu OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUICKTa B Pa3JIMUHBIX OOJIACTAX; HAIMUYWC
MpecTaBiIeHU 00 HCMOIb30BaHUM WH(OPMALMOHHBIX TEXHOJOTHHA B

pa3MYHBIX PO ECCHOHATBHBIX chepax

1.8

Brnagenue TeopeTMdyecKuM amnmapaToM, MO3BOJIAIOIIMM OCYLIECTBIISATH
IIPEJICTaBICHNUE 3aJaHHOT0 HaTypaJbHOTO YUCJIA B Pa3IMUHBIX CUCTEMAX
CUMCIICHUS; BBIMOIHATH MpeoOpa3oBaHUs JIOTMUECKUX BBIPAKECHHUIA,
UCIIOJIB3YS 3aKOHBI aJIreOphl JIOTHKH; ONPEeNsITh KpaT4allinil myTh BO
B3BEIIEHHOM TIpadeé U KOJMYECTBO IMyTeH MEXIy BeplIMHAMU

OPUEHTUPOBAHHOT'O AlIMKINYECKOTO rpada




Ymemo

2.1

YMeHHe HCIIONIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKHE MOJEIN IS
aHanu3a 0OBEKTOB U MPOLIECCOB: (HOPMYITUPOBATH LENIb MOJCTUPOBAHHUS,
BBIIIOJIHATH aHAIIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJ€ MOJIEIUPOBAHMS;
OLICHUBAaTh Aa/ICKBATHOCTb MOJEIM MOJEIUPYEMOMY OOBEKTYy WIH
Ipoleccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUSA B HAIISJHOM

BUIC

2.2

YMeHue KiIacCU(PUIIMPOBAThH OCHOBHBIC 3aJaud aHaIW3a JaHHBIX
(mporHo3upoBanue,  KiaccupuKkamus, — KilacTepu3aius, aHaIu3
OTKJIOHEHHI1); TOHUMATh MOCIEA0BATEIHHOCTh PEIICHHSI 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA KaYECTBA IaHHBIX,
BEIOOp ® (WIM) TIOCTPOEHUE MOJENH, NpPeoOpa3oBaHWE JTAHHBIX,

BU3yaJIn3alusd JaHHBIX, HHTCPHIPCTALUA PE3YJIbTATOB
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YMmenue — ompenensitb  MHGOPMAIMOHHBIE  O0OBEM  TEKCTOBBIX,
rpa¢puUeckuXx M 3BYKOBBIX JAaHHBIX HpU 3aJaHHBIX [apameTpax
JUCKPETH3AlMU. YMEHHE OIpPEACIATh CPEAHIO CKOpPOCTh IIepefadu
JIAHHBIX, OLEHWBATh M3MEHEHHE BPEMEHU IIEPEAAYd NPU H3MEHEHUU

UH(POPMALMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTHK KaHaa CBSI3U

24

YMeHue CTpOUTh KOJ, OOECIEYHMBAIOIINNA HAWUMEHBITYI) BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS PY U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHE HCHOIb30BaTh IPU PELICHUM 3a/ad CBOMCTBA ITO3ULMOHHOU
3aIIUCU YUCEJl, AJITOPUTMBI IIOCTPOCHMS 3alIMCH YUCJIA B MO3ULMOHHOU
CHUCTEME CUHMCIICHHA C 3aJJaHHBIM OCHOBAHHMEM M IOCTPOCHMS YUCIA I10
CTPOKE, COIEpKalIeH 3aluCh HTOrO YHUCIA B IO3MIHMOHHOW CHCTEME
CUMCIICHMSI €  3aJaHHBIM  OCHOBAHMEM; yMEHHE  BBINOJIHATH

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

2.6

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

COACPIKAMICTO NEPEMECHHBIC,; PCHIATE HECJIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pemiath airopuTMHUYECKHE 3a/ladyM, CBSA3aHHBIE C AHAIU30M
rpadoB (3a4a4M MOCTPOSHHS ONTUMAIIBHOTO IYTH MEXIy BEpIIMHAMHU
rpada, onpeeneHus KOJIMYECTBA Pa3InYHbIX MTyTeld MEX/y BepIIMHAMU

OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada)

2.8

YMeHue ucnonb30BaTh AEPEBbs MPU aHATIU3€ U IOCTPOCHUH KOJIOB U IS
npeJcTaBiIeHUs apu(METUUYECKUX BBIPAXKEHHUM, MPU pEelIeHUH 3aaady
IIOMCKa U COPTUPOBKHU; YMEHHE CTPOUTH JEPEBO UIPHI MO 33JaHHOMY

AITOPUTMY; pa3pabaThiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO




UTPbI

2.9

YMmenune AHAIIU3UPOBATh AJITOPUTMBI C HCIIOJB30BAHHUEM Ta6J'II/II_[
TPACCUPOBKH,; OIIPCACIIATH 0€e3 UCIOJIb30BaHMS KOMIIBIOTECPA PE3yJIbTaThbl
BBITIOJIHCHUS HCCJIOXKHBIX IMMPOrpaMM, BKIIHOYAIOMIUX HUKJIIbI, BETBJICHUA

H IOAIIPOIrpaMMBl, IPH 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

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

3a1aun

2.11

Bnanenue yHuBEpCadbHBIM SI3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBnenusiMmu o 6a30BbIX
TUTIAaX JAaHHBIX U CTPYKTYpax JAaHHBIX; YMEHHE HCTIOJIb30BaTh OCHOBHBIC
VOPABJISIONIME  KOHCTPYKIIMU; YMEHHME  OCYIICCTBIISITH  aHAJIU3
NPEUIOKEHHOW  MPOTpaMMbl:  ONPEACTSATh  PEe3yNbTaThl  PabOTHI
POrpaMMBbl TIPU 3aIaHHBIX UCXOIHBIX JaHHBIX; OMPEAENATh, MPH KaKUX
HCXOJIHBIX JIaHHBIX BO3MOJKHO TIOJIyYCHHE YKa3aHHBIX PE3YJIbTaTOB;
BBISIBJIATH JIAHHBIE, KOTOpPbIE MOTYT TPHUBECTH K OIIMOKe B pabdore
nmporpaMmMbl;  (GOPMYyIHUPOBATh  MPEATIOKEHUS 10  YIYYIICHUIO

IMpOorpaMMHOI0 KoJa

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM Ui M3YUYEHUS SI3BIKE
nporpammupoBaHusi Beicokoro ypoBHs (Ilackanme, Python, Java, C++,
C#) TtumoBble  amropuTMbl  OOpaOOTKM  YHWCEN,  YHCJIOBBIX
MOCJIEIOBATEILHOCTE! M MAaCCHUBOB: MPEJCTABICHUE 4YHCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HAXO0XKICHHE MaKCUMaIbHON
(MuUHMMaNBHOM) HKU(PBI HATYPATBLHOTO YMCIIA, 3aMHCAHHOTO B CHCTEME
CUUCIICHHUSI C OCHOBaHHMEM, He TpeBblaronmM 10; BbIYUCICHHE
000OMEHHBIX XAPAKTEPUCTUK JJIEMEHTOB MAacCHBa WJIM YHCIOBOMN
MOCJIEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpEeIHero
apu(MeTHYeCcKoro, MHHMMAJIBHOTO M MaKCHMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO);
COPTHUPOBKY 2JIEMEHTOB MAacCCHBAa; YMEHHUE MCIOJIb30BaTh B MPOTrpaMMax
JJAHHbIE Pa3JIMYHBIX TUIIOB C Y4E€TOM OTpaHMYEHUN Ha JAMANA30H HMX
BO3MOXXHBIX 3HAYEHW, NMPUMEHSATh IMPH PEIICHUU 3a/ad CTPYKTYpPbI
JMAHHBIX (CIUCKH, CJIOBapH, CTEKHU, OUYEPEIH, IEPEBbs); MPUMEHSTH
CTaH/IapTHBIE U COOCTBEHHBIE MOANIPOTPAMMEI JIJIs1 00paOOTKH YHCIOBBIX
TAHHBIX U CUMBOJIBHBIX CTPOK; UCTIOIB30BATh MIPH Pa3padOTKe MporpaMm

OHOIMOTEKH MOAMPOTpaMM; YMEHHE HCIOIb30BaTh CPECTBA OTIAAKU




IpOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

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

npeCTaBIeHNs U 00pabOTKM JaHHBIX (BKJIIOYAsi BEIOOP ONTUMAILHOTO

2.13 peleHust, ToA00p JIMHUKM TPEHAA, pEelIeHUe 3aaad MPOTHO3MPOBAHU);
yYMEHHE WCIIONb30BaTh TAOIMYHbBIC (pPENAIHOHHbIC) 0a3pl JaHHBIX |
CIIPaBOYHBIEC CHCTEMBI
YMeHue OpraHM30BBIBATH JINYHOE HH(POPMAIIOHHOE MPOCTPAHCTBO C
514 WCTIOJB30BAHUEM  PA3IUYHBIX  CPEICTB  IUPPOBBIX  TEXHOJOTHIA,

NIOHUMaHHE BO3MOXXHOCTEH IU(PPOBBIX CEPBUCOB TOCYIapCTBEHHBIX

ycIyT, LU(POBEIX 00pa30BaTEIbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 [{udpoBasi rpaMOTHOCTH

OCHOBHbIE TEHACHIIMHU Pa3BUTHS KOMIBIOTEPHBIX TeXHONMOTU. [lapannensHbie
1.1 BbIUKCIICHH. MHOTOMpOIIECCOPHBIE CUCTEMBI. PacnipeienéHnbie

BBIYMCIIUTEIIbHBIE CUCTEMBI 1 00pa00TKa OOJIBIINX TaHHBIX

[TpuHIMMBI TOCTPOEHUS M anNapaTHble KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBbie mnpotokonbl. Cerb WHTepHer. Anpecauus B cetu VIHTepHeT.
[Tpotokousl creka TCP/IP. Cucrema nomenHbix uMEH. Pa3znenenue IP-cetn Ha

MOJCETH C MOMOIIBIO MAaCOK ITOACETeH

daiinoBas cucrema. Ilouck B (aitnoBoii cucteme. IIpuHIMIBI pa3MelieHus u
1.3 MMEHOBaHMs (DASIOB B JoJroBpeMeHHOW 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 ganHbIX. CUMMETpUYHBIC B HeCUMMeTpUUHbIC HU(PHI. Ludps
1.5 npocroii 3amensl. [udp Lesaps. ludp Bmwkenepa. Anropurm mmdpoBanus
RSA

Konpl, mo3Bosstomue oOHApY>KUBAaTh U UCHPABIATH OIIUOKH, BO3HHKAIOIINE
1.6 npu nepenayde naHHbIX. Paccrosane Xammunra. KoaupoBaHue ¢ NOBTOPEHUEM

ouroB. Komer XoMMmuHra

2 TeopeTnueckre 0OCHOBBI HHPOPMATHKU

JlBonyHoe  koaupoBaHue. PaBHOMEpHbIE U HEpaBHOMEpPHbIE  KOJBI.
)1 JlexonupoBaHue COOOIIEHUI, 3aMTMCAaHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. [loctpoeHne 0IHO3HAYHO ACKOAUPYEMBIX KOJIOB C IIOMOIIBIO

nepeBa

Teopernueckne MOAXOJbl K OIEHKE KOJMYECTBa WHGpopMmauuu. EnuHuImb
59 U3MEpeHus: KoyinyectBa HHpopMmauuu. AJaBUTHBIA MOAXOA K OLEHKE
KoJinyecTBa MHPOpMauuu. 3aKOoH aIJUTHUBHOCTH HHpopmanuu. Dopmyia

Xaptinu. Unpopmanus u BepositHocTs. @opmyina [llennona

Cucremsl cuncnenus. Pa3BépHyTas 3ammuch LENBIX W JIPOOHBIX 4YHCEN B
MO3HUIIMOHHON cucteMe cuucieHus. CBOWCTBA MO3WIIMOHHON 3alHCH YHUCIA:
23 KOJINYECTBO IIU(P B 3aIHCH, IPU3HAK ACTUMOCTH YUCIIa HA OCHOBAaHHE CUCTEMbI

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

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




JECATUYHYI0. AJTOPUTM NIEPEBOJAA LIEJIOT0 YHUCIA U3 ACCATUYHOU CHCTEMBI
cuncienuss B P-munyro. IlepeBon koHEUHOH aecATHUHON ApoOu B P-munyto.
JIBon4Has, BOCbMEpUYHas U LIECTHAALATCPUYHAs CUCTEMBbI CUUCIICHUSA, CBA3b
MEXIy HHMMU. Apudmerndeckue omnepanuy B MO3UIMOHHBIX CHCTEMax

CUHUCJICHUA

24

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

CHUCTEMA CUHMCIICHUA

2.5

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

00bEMA TEKCTOBBIX COO6H1€HI/II>'I

2.6

KonupoBanue  m3oOpaxenuil.  OneHka  UHPOPMALMOHHOTO  00BEMA
rpadUyecKuX NaHHBIX MPU 33JaHHBIX Pa3pelIeHUU U TIyOMHE KOAUPOBAHMS
usera. l[BetoBrie Mogemu. KomupoBanue 3Byka. OrieHka MHPOPMAIIMOHHOTO
O6’I)éMa 3ByKOBI)IX JTAHHBIX HpI/I 3aJaHHbBIX 4YaCTOTC I[I/ICerTI/ISaIII/II/I nu

pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHe BBICKa3bIBaHUA. BbIcKka3biBaTeNbHBIE (HOPMBI
(mpenukatsl). KBaHTOpHI CyIIIECTBOBAHUS U BCEOOIHOCTH.

Jlornueckue onepanuu. Tabauubl HCTUHHOCTH. Jlormueckue BbIpaskeHUS.
Jlornueckne ToxnecrBa. Jlormueckwe onepanuMu M ONEpaluu  HAJ
MHO’KECTBaMHU.

3aKkoHBl anreOpbl JIOTUKUA. OKBUBAJIECHTHbIE NPeoOpa3oBaHUS JOIMYECKHX
BbIpakeHuil. Jlornueckue ypaBHEHMsI U CUCTEMbl ypaBHEHHUH.

Jlornueckue ¢QyHKUMU. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKUX
(GYHKINH OT KOJTMYECTBA apTyMEHTOB.

Kanonnyeckue (popMbl JTIOTHYECKUX BBIPAKEHUN

2.8

COBepH_IeHHBIG AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJbHBIC q)OpMBI,

AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6J'II/II_Ie HCTHHHOCTH

2.9

Jlornueckue »snemMeHThl B cocTraBe KommbtoTepa. Tpurrep. Cymmarop.
Mmuoropa3psansiit cymmarop. [locTpoeHre cxem Ha JIOTUYECKUX dJIEMEHTaxX Mo
3aIaHHOMY JIOTUYECKOMY BBIPOKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTUYECKOI cXeMe

2.10

Mogenu u monenupoBanue. Llenmn monpenupoBaHusi. AIEKBaTHOCTh MOJIETH
MOJICIIUPYEMOMY O0BEKTY Uiu Tipotieccy. @opManuzaius MPUKIAIHbIX 3a/1a4.
[IpencraBieHne pe3yinbTaTOB MOJACTUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIPUSITHSL 4eJOBEeKOM. ['paduueckoe TpencTaBICHHE JTaHHBIX (CXEMBI,

Ta0JIULBL, TpaduKn).

2.11

HpeI[CTaBJ'IeHI/Ie OEJIbIX 4YHCCI B MNaMATH KOMIIBIOTCPA. Ol’”paHI/I‘IeHHOCTB

Juarna3oHa 4ucCel IMPU OrpaHUYCHUU KOJIMYCCTBA pa3psaaoB. HepeHOJIHCHI/Ie




paspsaHOil ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN TOMTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCET.

[ToGutoBeie noruueckue onepanuu. Jlorumueckuil, apudmernueckud u
nukiaudeckuit capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM omnepanuu

«uckirovarotiee MJIN

2.12

IIpencraBiacHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpa. 3Ha4aniasi 4acTb
U NOpANOK yucia. Jluama3oH 3Hau€HUN BelEeCTBEHHBbIX uMcen. [Ipobiemsl
XpaHEHMs BEILECTBECHHBIX YMCEJ, CBSA3aHHBIE C OIPAHMYECHHEM KOJIUYECTBA
pa3psnoB. BelnonHeHne onepanuii ¢ BEHIECTBEHHBIMU UYMCIIAMH, HAKOILJICHHUE

(9)1115(s10) 3 IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcHoBHbIe mOHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUIll CMEXKHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3a/1ay, CBS3aHHBIX C aHauu3oM rpadoB (IMIOCTPOCHHE
ONTUMATBFHOTO TMYTH MEXIY BepIIMHamMH Trpada, OmpeaesieHHe KOIU4eCTBa

Pa3INIHbIX HYTCP'I MCXKAY BCpHIMHAMH OPHUCHTHPOBAHHOI'O AIHUKIMYCCKOI'O

rpaa)

2.14

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

rpa¢oB U A€PEBbEB MPHU OMUCAHIH 0OBEKTOB U POIIECCOB OKPYIKAIOIIET0 MUPA

2.15

JlMcKpeTHBIE UTPHI IByX UTPOKOB C OJIHOM nHpopmanueit. [loctpoenue nepesa
nepebopa BapUAHTOB, OINMHCAHHWE CTpPAaTeTMH WIPbHl B TaOIUYHOM (opme.

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

2.16

CpenctBa  MCKYCCTBEHHOIo  MHTeIIeKTa. MaeHTuukamuss ©  MOHMCK
n300pakeHNi, pacro3HaBanue Jul. Mcnoap30BaHNE METOA0B UCKYCCTBEHHOTO
UHTEUIeKTa B oOywaromux  cucreMax. lcronb3oBaHMe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B poOoToTexHuke. MiHTepHeT Bemield. HeliponHbie

CCTHU

AJNTOPUTMBI U IPOTPAaMMUPOBaHUE

3.1

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

MOACIb BBIYHCIICHUH

3.2

OrneHka CIOKHOCTU BbIYHCIEHUN. Bpems paboTel U 00BEM HCHONB3YyeMOM
MaMATH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIleHKa
ACUMIOTOTUYECKOM CJIO0KHOCTH AJITOPUTMOB. AJTOPUTMBI MOJHMHOMHUAIBLHOM
cnoxHoctu. [lepebopubie anroputmbl. [IpuMepbl pa3iaMYHBIX AJITOPUTMOB

PCUICHUA OJIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTD

3.3

OHpCI[eJ'IeHI/IC BO3MOJXHBIX PE3YyJIbTATOB pa6OTLI HpOCTCfIIlIPIX AJITOPUTMOB

YIIpaBJICHUA HUCIIOJHUTCIIIMUA U BBIYHUCIUTCIBHBIX aJIT'OPUTMOB. OnpeneneHI/Ie




MCXOIHBIX TaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TpeOyeMblii pe3ysibTaT

3.4

AnroputMbel 00pabOTKM HATypaJlbHBIX YHCEN, 3alMHCAHHBIX B IMO3UIIMOHHBIX
CHUCTeMaX CYHCIICHUS: pa30MCHHME 3aliCH YWCiIa Ha OTACIbHBIC MHQPHI,
HAXO0XJICHWE CYMMBl U TPOU3BEIEHUS IUQpP, HAXOKICHHE MAaKCHMAaIbHOU
(MUHUMAIBLHOM ) IUQPHI.

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

JMaras3oHe ¢ IOMOIIBIO alITOPUTMA «pelieTo DpaTocheHar

3.5

MHoropa3psiaHble Lenble Yicia, 3aa4d JITUHHON apupMeTuKu

3.6

SA3pik nporpammuposanus (ITackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOUUCIIEHHBIE, BEIIECTBEHHbIE, CHUMBOJbHbIE, JIOTHYEeCKHE. BeTBieHus.
Cnoxuele ycnoBus. L{ukiel ¢ ycnoBueM. [{UKiIbI MO IEpeMEHHOM.

OO6paboTka maHHBIX, XpaHAIMXcs B (ainax. TeKCTOBbIE U TBOMYHBIC (haiiiIbI.
daiinoBeie nepeMeHHble ((aiinoBeie ykazatenu). Urenue u3 (aiina. 3anuce B
daiin.

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

Hcnonp30BaHue CTaHIapTHON OMOIMOTEKH S3bIKA IPOrPaMMUPOBAHUS

3.7

Pekypcus. PexypcuBHble npoueaypsl U QyHkuu. Vcnonb3oBaHue cTeka s

opraHu3al pCKypCUBHBIX BBI3OBOB

3.8

Yucnennsle MeToipl. TouHOE U MPUOMMHKEHHOE pelieHus 3aaauu. YucienHnoe
peleHre ypaBHEHHH C MOMOUIbIO 1Mojadopa mapaMerpa. YNCIeHHbIE METObI
pelieHusl yYpaBHEHUM: MeToj mepebopa, METOA TMOJOBUHHOIO JIENICHHS.
[TpubnnxEHHOE BBIUUCIIEHHE AJIMH KpUBBIX. Bbruncnenue miomaneit puryp c
MOMOIIbIO YHCJIEHHBIX METOJ0B (METOJ NMPSAMOYTOJIbHUKOB, METO/ Tparenuil).
[Touck makcumyma (MuUHMMyMa) (GYHKIMHA OJHON TEPEMEHHOW METOAO0M

IIOJIOBHMHHOI'O ACJICHUA

3.9

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

obpatHO

3.10

MaccuBsl ¥ IIOCJIENOBATENBHOCTA 4YHCEN. BprancieHue 0O00OMEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM MOCIEAOBATEIIbHOCTH
(CcyMMBI, TpOU3BEACHUS, CPEAHEr0 apuPMETHYECKOr0, MHUHUMAIBHOTO U

MAaKCUMaJIbHOI'O J3JIEMCHTOB, KOJHUYCCTBA OJJICMCHTOB, YIOBJICTBOPAIOMIUX




3aIaHHOMY YCJIOBHIO). JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYCHHUS B MAacCHUBE.
ANTOpPUTMBI pabOTHI C AJIEMEHTaMU MacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHUpOBKa OJJHOMEpPHOro mMaccuBa. [IpocThie METOJBI COPTUPOBKHU
(Merox my3bIpbKa, METOJ BBIOOpaA, COpPTHUpPOBKAa BcTaBKaMu). COpTHpPOBKA
ciusiaueM. beicTpast coptupoBka MaccuBa (anroputm QuickSort). JIBondHbIN

IMOUCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymepHble MaccuBBbl (MaTpulbl). AJITOPUTMBI 0OpaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO UHMCJIOBOIO MaccuBa IO 3aJaHHBIM
IpaBUiIaM, OUCK JIEMEHTA B IBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCUBa, I€PECTaHOBKA CTPOK

U CTOJIOIIOB IByMEPHOTO MacCHBa

3.12

CnoBapu  (acconuaTHBHBIE  MAacCHUBBI, OTOOpa)keHHs).  X3II-TaOJIULBI.

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

3.13

Crexu. AHaNM3 TPaBUIHHOCTH CKOOOYHOTO BBIpaXEHUS. BrruncieHne
apu(METHUECKOTO BBIPAXKEHUS, 3alIMCAHHOTO B TIOCTPHUKCHOH Gopme.

Oqepezuzl. Hcnonp3oBaHue ogycpeaun 4Jjis1 BDEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

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

Anroput™m JlelKcTphl

3.15

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOoM4HBIE
(Ounapusbie) aepeBbsi. [locTpoeHue aepeBa A 3a1aHHOTO apUPMETHIECKOTO
BbIpaXeHUs. PekypcuBHbIE anropuTMbl 00xoja aepesa. Vcnoiabp3oBaHue creka

W ouepeu i 00xoa epena

3.16

JluHamuueckoe NporpaMMHUpPOBAaHUE KaK METOJI PELIEHUS 3a/1a4 C COXpPaHEHUEM
IIPOMEXKYTOUHBIX ~ pE3yJIbTaTOB.  3aJaud, peEIIaeMble €  [TOMOIIbIO
JUHAMUYECKOTO MPOrPaMMHPOBAHUS: BBIYMCICHUE PEKYPCHUBHBIX (DYHKIIHIA,

MOACYET KOJIMYECTBA BApHUAHTOB, 3ala41 OIITUMU3allUN

3.17

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

WNukancynsamnus, HacieaoBaHue, moJIuMophu3m

HNupopmaninoHHbIE TEXHOIOTUN

4.1

Ananmus JaHHBIX. OcCHOBHEBIE 3aa4i aHaJln3a JaHHBIX: IIPOTHO3UPOBAHUC,
KJIaccu(UKaIys, KiacTepu3alus, aHajau3 OTKIOHeHui. [locienoBaTeabHOCTh
pelIeHHs 33]1a4 aHaJTN3a TaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA

KauecTBa JAaHHBIX, BbIOOp M (WJIM) MOCTPOCHHE MOJETH, MpeoOpa3zoBaHHE




JTAHHBIX, BU3YaJIM3alUsl TaHHBIX, HHTEpIpeTalus pe3yapTaToB. [IporpaMMubie
cpenctea u MHTepHET-cepBHUCH Ui 00paOOTKM U TIPENCTABICHUS JAHHBIX.

bonbuine gannpie. MammaHOE 00yueHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaOnwil. BerYucieHue CyMMbl,
cpemHero  apupMETHYECKOro, HauOOJIbIIer0o (HAMMEHBIIETO) 3HAYCHUS
nuana3ona. Beraucienne KodpGUIIMEHTa KOPPEISAIUN IBYX PSIOB TAaHHBIX.
[TocTpoeHue cronOyaThIX, JIMHEHYATHIX M KPYTroBBIX auarpamm. [loctpoenue
rpa¢pukoB  ¢yskumid.  [lombop  nuHUM  TpeHaa,  pelIeHHe  3ajad
porHo3upoBaHus. Pemenune 3aiady ONTUMHU3ALUU C MTOMOULIBIO 3JIEKTPOHHBIX

TadJIMIL

43

Juckperuzanusi TpU  MaTEeMAaTHUYECKOM  MOJCIHPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBIKEHUS. MoaenupoBaHie OHOIOTHYECKIX
cucTeM. MareMaTU4eckie MOJEId B OKOHOMHUKE. BbIUHMCIUTENbHBIC
AKCIIEPUMEHTHI ¢ MozaensaMu. OO0paboTka pe3ynbTaToB AKCIEpUMEHTa. MeTon
HAaUMEHBIINUX KBaApaToB. OIlIEHKA YHCIOBBIX I[MapaMETPOB MOJECIUPYEMBIX
00BEKTOB M TMPOIECCOB. BoccTaHOBIEHHWE 3aBHCHMOCTEH MO pe3yibTaram

9KCIICPUMCHTA

4.4

BepostHOCTHBIE MOJENH. Metoanl Mounrte-Kapso. HMuranmonnoe

MojenupoBanue. CHCTEMBI MaCCOBOTO O0CITYKUBAHHS

4.5

Tabnuunble (pensuuOHHbIE) Oa3bl JaHHBIX. Tabimuna — MpencTaBICHUE
CBeJleHuI 00 OMHOTUIHEIX 00bekTax. Iloite, 3anuck. Kimrou Tabaumel. Padora ¢
roTOBOH 0a30i NMaHHBIX. 3amoiHeHue 0as3bl NaHHBIX. [IOMCK, COPTHpPOBKA U
(buapTpaIys JTaHHBIX. 3aMPOChl Ha BEIOOPKY TaHHBIX. 3aIPOCHI C MTapaMeTpaMHu.
Brrunciisiemple mosist 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
nporeccope.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE  JOKYMEHTHL.  CHOCKH,
ornmapnenue. [IpaBuna  IUTHPOBAHUS  HUCTOYHMKOB M O(OPMIICHHUS

oubmmorpaduUecKuX CChIIIOK




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Uadopmaruka (B 2 yactsax); 10 kiacc. yrmybnennoe o0ydenue [lonsikos
K.1O., Epemun E.A. O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTBIO
«BUHOM. JlabopaTopus 3HaHMi»; AKIIMOHEpHOE 001ecTBO «M31aTenbcTBO
«IIpocsemieHue»

» Undopmatuka (B 2 yactsx); 11 knace. yrimyoneHHoe oOydenue [1onskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BUHOM. JlabopaTopus 3HaHMi»; AKITMOHEpHOE 0011ecTBO «31aTeNnbCcTBO

«IIpocsemenne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
Nudopmatuka: 10—11-e kiaccel: 0a30BbIi U Yri1yOJEHHBIA YPOBHHU:
Meroanueckoe rnocodue k yueonukam K.1O. ITonsakora, E.A. Epemuna/K.1O.

ITonskos, E. A. Epemua.—Mockaa: [Ipocsemenue, 2023.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://kpolyakov.spb.ru/school/prog.htm

https://kpolyakov.spb.ru/school/probook.htm
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