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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHUSI OCHOBHOM  0Opa3oBaTeNbHOW  MPOrpaMMBI  CpPEAHEr0  OOIIero
oOpazoBanus, npeacrabieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma o nHpopmMaTuke 1a&T MpeICTaBICHUE O LEeNsIX, 00l cTpaTernu
00yueHUs1, BOCTIUTAHUS U PA3BUTHS O0YJAIOIINXCS CPEICTBAMHU YIeOHOTO TIpeMeTa
«Mudopmaruka» Ha yriyOn€HHOM YpOBHE, YCTaHaBIMBAaeT 00s3aTEIbHOE
IpeIMETHOE CO/IepKaHKE, MTPEAYCMATPUBAET €r0 CTPYKTYpHUPOBAaHUE 110 pa3/enam
U TeMaM Kypca, OmpeersieT paclpeleleHle ero mo kiaccam (TogaM U3ydeHus),
naéT TMPUMEpPHOE pacIpenelieHne Y4eOHBIX YacoB MO TEMaTHYECKUM pasiesiaM
Kypca M pEeKOMEHIyeMmylo (MPUMEPHYIO) TOCIEIOBATEILHOCTh WX HU3YyUCHUS C
y4€TOM MEXNPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
npoIriecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroImXcsl.

[Tporpamma Mo nHPOpPMATHKE OTIPEACIAET KOJIUISCTBCHHBIEC U KAUYSCCTBCHHBIE
XapaKTEPUCTUKH y4eOHOT0 MaTepuaia JUis KaKIoro Tofa U3Y4YeHHS, B TOM YHCIIe
IUI COAEPKATEITFHOTO HAIMOJHEHUS Pa3HOTO BHIA KOHTPOJISA (IIPOMEXYTOUHOM
aTTecTaIu 00yJaronmxcs, BCEPOCCUICKUX TIPOBEPOYHBIX pabor,
rOCyJIlapCTBEHHON MTOTOBOM aTTectanuu). [IporpamMmma mo mHpOpMaTHUKe SBISETCS
OCHOBOW JIJIi COCTaBIICHUS aBTOPCKUX YYEOHBIX MpOTrpaMM U YUeOHHKOB,
MIOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem obiieM oO0pa3oBaHUU OTPAXKACT:

CYIIHOCTh MH(MOpPMATHKM KaK HAy4YHOW JUCHUIUIMHBI, HW3ydYaromei
3aKOHOMEPHOCTH TPOTEKAHUSI U BO3MOXXHOCTH aBTOMAaTH3aIUH HHPOPMAIIHOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIC  00JaCTH  NpPUMEHEHHUS  HUHPOPMATHKH, TPEXKAEC  BCETO
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc undopMaTtuku it ypoBHS CpeIHEro OOIIero oOpa3oBaHUsS SBISIECTCS
3aBEpIIAIOIIMM 3TAallOM HEMPEpPBHIBHON MOATOTOBKU OOyYarommxcs B 00JacTH
uHPOPMATHKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oOpa3oBaHUsS U
OMBIT  TIOCTOSIHHOTO  TMpPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JAa€T TEOPETUYECKOE OCMBICICHHE, MHTEPHpETalio U 0000IeHne
3TOTO OTIBITA.

Pesynbpratel  yriyOnéHHOro  ypoBHA ~HM3y4YeHHS y4eOHOro mpeamMera
«Mupopmaruka» OpPHUEHTHPOBAHBI HA TMOJYyYEHHE KOMIIETEHTHOCTEH IS



nocieaywmeil npopecCUOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOMU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs MpeaAMeTHas O0O0JacTh, PaclO3HABAaHUE COOTBETCTBYIOLIUX UM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3JIMUHbBIE MTOX0 b
K U3YUYEHUIO SIBJICHUM, XapaKTEPHBIX JJI U3y4aeMoil peaMeTHO 00acTu;

yMEHUE pelllaTh TUIIOBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJlauu,
XapaKkTepHbIE JJISI HMCIOJIB30BAaHHUS METOAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYIHOCTU TEOPHU), OCHOBHBIX CBA3SX CO CMEXHBIMH O00JIACTSIMU
3HaHUMU.

B pamkax yrinyOn€HHOro ypoBHSI uM3yudeHUs] HHHOPMATUKH OOECIeurnBaeTCs
1ieJIeHAIIpaBIeHHAas] TTOATOTOBKA O0YYaIOIIMXCSl K MPOJIOJDKEHUI0 00pa3oBaHUs B
opraHu3ainusax  NOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTSM,
HETMOCPEACTBEHHO CBSI3aHHBIM C IU(PPOBBIMU  TEXHOJOTHSMHU, TaKUM Kak
mporpaMMHas WHXXeHepus, WHPOpMaIlMOHHass 0e30MacHOCTh, MH(POPMAIIMOHHBIC
CHUCTEMBl M TEXHOJIOTMH, MOOWIBHBIE CHUCTEMBI M CETH, OOJBIINE JaHHBIE H
MalMHHOEe OOydYeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUU OECHpOBOJHON CBSI3M, pPOOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJIOTMHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JOIIOJTHEHHOW PEaIbHOCTEN.

OcHoBHast 1enb u3ydeHus: ydeOHoro mnpeamera «HubopmaTtnka» Ha
yrayoJIEHHOM ypOBHE CpeIHEero oOImero oOpa3oBaHHs — oOOecleueHHe
JanbHEHWIIero pa3BUTHs WHGOPMAIMOHHBIX KOMIIETEHIIMH OO0ydaromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
U BO3pacTarollell KOHKYPEHIIMM Ha pBIHKE TpyAa. B CBs3M ¢ 3THUM H3y4deHHE
unpopmatuku B 10—11 kiraccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHs, OCHOBAHHOTO HA IOHUMAHUU POJH
uHpoOpMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUW pa3nuuaTh (AKTBI W OIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
00001maTe nHOPMAITHIO;

c(OpPMHUPOBAHHOCTh  TMPEACTABICHUH O  BIUSHUU  WHPOPMAIMOHHBIX
TEXHOJIOTUA Ha JKM3Hb 4YeJOBE€Ka B OOIIECTBE, IMOHUMAaHUE COLHUAILHOTIO,
AKOHOMUYECKOTO, MOJIUTUYECKOTr0, KYJIbTYPHOrO, HOPUANYECKOr0, MPHUPOIHOTO,



SPrOHOMHYECKOr0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MIPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3/IaHUE M MCIIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(HOpMaIIH;

CO37aHUE YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOH, MPOEKTHOM, HAy4HO-
UCCJIEeI0BATENBCKOM M TBOPYECKOM NEATETbHOCTH, MOTHMBALMU OOYyYaroImIMXca K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpe
TEMAaTHUYECKUX pa3aea.

Paznen «Illu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(PPOBOrO0  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPAIIMOHHON CUCTEMBI, paboTe B
ceti HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHQPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCHl KOJUPOBAaHHS WHGOpMAIINH,
U3MepeHuss MHQPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JIOTUKUA H
KOMITBIOTEPHOI'O MOJEIUPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAaHHE) HAIPABICH HAa pPa3BUTHUE
QJITOPUTMHUYECKOTO MBILUICHHUS, Pa3pabOTKy aIrOpUTMOB U OLIEHKY MX CJI0KHOCTH,
(opMupoBaHUE HABBIKOB peajM3allMy MMPOTpaMM Ha SI3bIKaX MPOTrPaMMHUPOBAHMS
BBICOKOI'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BONPOCaM
OpUMEHEHUs] HMH(OPMALMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPaMMHBIX IPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMUCIIE B 3aJa4ax aHaJIN3a
JaHHBIX, MCIIOJIIB30BAHUIO 0a3 JAHHBIX M JJIEKTPOHHBIX TaOJUI] JUIsl pELICHUS
IIPUKJIAIHBIX 3a]a4.

B npuseaénnom nanee coaepxkanuu yueOHoro mpeamera «MHpopmatukar
KyPCHUBOM BBIJICJIEHBI JOMIOJIHUTEIBHBIE TEMbI, KOTOPbIE HE BXOJAT B 0053aTEIbHYIO
nporpaMmy OOYy4YeHHs, HO MOTYT OBITh MPENJIOKEHBI Ui U3YUYEHHS] OTACIbHBIM
MOTHUBHPOBAHHBIM U CIIOCOOHBIM 00YYarOIINMCS.

VYrnyOn€HHbIl ypoBeHb H3ydeHUS HH(OPMATUKH PEKOMEHAYETCS MAJis
TEXHOJOTMYECKOTO  NpO(WiIsA, OpPHUEHTHPOBAHHOTO HAa  HWHXXEHEPHYID U
UHPOPMAIIMOHHYIO CQepbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb H3YUYCHHUS
uHPOPMATHKN OOECIIeUunBaEeT: MOATOTOBKY OOydYaloOlUXCs, OPUCHTUPOBAHHBIX Ha
CHEeMATBPHOCTH B 00JIacTH HWH(POPMAIIMOHHBIX TEXHOJOTMM U HH)KEHEPHBIC
CIIEHHAIBHOCTH, y4YacTHE B INPOEKTHOM M HCCIEIOBATEIBCKON IESITENbHOCTH,
CBA3aHHOW C COBPEMEHHBIMU HANPABICHUAMH OTpPacid HHPOPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOATOTOBKY K YYaCTHIO B OJIMMITHAIAX U Clladye
EnuHOro rocyapcTBEHHOTO 3K3aMeHa 1Mo HH(QOpPMaTHKE.

[TocemoBaTeNbHOCTh M3YYCHUS TEM B Mpejeiax OJHOTO Toja OO0ydeHHUS
MOXXET OBITh M3MEHEHA 10 YCMOTPCHHIO YYHTENs NpPHU TOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TJIAHUPOBAHMS.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX JIJIsl U3y4eHUss UHPOPMATUKU — 272
gaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TeXHUKU 0€30MACHOCTH ¥ TUTHEHBI IPU PabOTE C KOMITbIOTEPAMHU
U IPYTUMU KOMIIOHEHTaMU [IUGPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, IMOCTOSIHHAsE W JOJTOBpeMeHHas mnamsaTb. OOMEH JaHHBIMU C
noMouIpio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BIUUCICHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNIEepKOMITBIOTEPHI.
PacnipenenéHnple BBIYUCIUTEIBHBIE CUCTEMBl W 00paOOTKa OOJBIINX JTaHHBIX.
MoO6unbpHBIE TUPPOBBIE YCTPOMCTBA M UX POJb B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMITbIOTEPhl. MUKPOKOHTpOJIIEphl. POOOTH3MpPOBaHHBIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IporpaMMHOr0 oOecredyeHus: W ux HazHadeHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HHCTamsiuust W JIEUMHCTAUISALMUSA ~ MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUTIBI pa3MelnieHuss U WMEHOBaHUsS (ailioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! a1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
u 11 (poBEIX pecypcoB. [Iponpueraproe u cBoOOHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KoMMepueckoe 1 HeKOMMEPUYECKOE UCIIOIb30BAaHUE MPOTPAMMHOI0 00ecTieueHus U
UGpPOoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEeMasl 3aKOHOIATEIIHCTBOM
Poccuiickont ®enepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEM.
CeteBbie npoTokoisl. Cets MHTEpHET. Anpecanus B cetn MuTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moxacerm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hammuusi CBsI3UM € y3ioM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTaKETOB.

Buner  pgestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonnbie cucTemMbl. ['€0JI0KAIIMOHHBIE CEPBUCHI PEAIBHOIO BPEMEHU



(Hanmpumep, JoKalus MOOUJIBHBIX TeNe(OHOB, OMPEACICHUE 3arpyKEHHOCTU
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWiia TOBEACHUS B KuOepmpoctpancTBe. [IpoGrema moaIuHHOCTH
noyiydueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHdopManmu 1 nHGOpPMAITMOHHOMN Oe3onacHocTu. CpeacTBa 3anuThl HHGOPMAIUU
B KOMITBIOTEPaX, KOMITBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre HHPOPMAITMOHHON OE30MaCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uaeHIIMaTbHON MHGOpPMALUK, XPAHSIIECHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHbIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
undopmanuu. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

[MudpoBanue nanHbIX. CUMMETPUYHBIE U HECUMMETPUYHBIC IITHUQPHI.
Mudpper mpocroit 3amensl. [udp Leszapsa. udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoiecchl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpepoiBHBIE W JUCKpETHbIE BEJIWYUHBI M CcUTHaIBL. HeoO6XxoamMocTh
TUCKpeTH3auuu MHGOpMalMK, NPETHA3HAYCHHOW [JIs XpaHEHHs, Nepeladd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3aMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycinosue ®ano. IlocTpoeHne OAHO3HAYHO AECKOAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuibl uamMepenus koinudecTBa nHpopmaiuu. AndaBUTHBIN TOIXO0 K
OIICHKE KOJIMYECTBAa HMHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHusi. CBoiicTBa NO3WIMOHHOW 3alUCH  YHCTA:
KOJIMYECTBO MHU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETIOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JIECATUUYHYIO.
AJTOpUTM NIEPEBOA LIETOTO YKCIIA U3 IECATUYHON CUCTEMbI CUUCIICHHS B P-UuHYyIO.
IlepeBon KOHEYHOU JecaTUUHOW ApoOu B P-munyro. /[BouuHas, BOCbMEpHUYHAs U
[IECTHA/IIATepUYHasl CUCTEMbl CUUCIICHUS, CBSI3b MEXKY HUMU. ApudmeTnieckue



Onepaldy B TO3UIMOHHBIX CHUCTEMaxX CYHUCICHHUS. TpowuHass ypaBHOBELICHHAs
CHCTEMA CUUCIICHUSA. J|BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyecKuX JTJaHHBIX MIPU 3aJJaHHBIX pa3pelieHud U rI1yOuHe KOAUPOBaHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IIpU 3aJJaHHBIX YaCTOTE TUCKPETU3ALMHU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. Jl0Ka3aTeNbCTBO JIOTUYECKUX TOXKJIECTB C IMOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlorndeckue QyHKIUU. 3aBUCUMOCTH KOJIMYECTBA BO3MOYKHBIX JIOTUYECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTIOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlorndeckue »JIEMEHTBI B cocTaBe Komiblotepa. Tpurrep. Cymmartop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBneHne UENbIX 4YKMCEN B MHaMATH KoMIbioTepa. OrpaHHUYEHHOCTb
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
uuknndeckud  casuru. lludpoBanume ¢ mnomombl0 MNOOMTOBOM —omepanuu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOPaBJIEHUs HCIOJHUTEISAMU M BBIUHACIHUTEIBHBIX alropuTMoB. OrnpeneneHue
HCXOJIHBIX JaHHBIX, MPU KOTOPBIX aJITOPUTM MOXKET 1aTh TPeOyeMbIil pe3yibTarT.

Oranbl pelleHus 3aJad Ha Kommbrlorepe. MHCTpyMEHTalIbHBIE CpENCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupTyanbHble MallluHBL.

WurterpupoBanHas cpena pa3paboTku. MeToasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JIornueckre. Berienus. CoxHbie
ycioBus. Huxnel ¢ ycnoBueM. Llukibel mo nepemeHHO. B3amMo3zameHseMOCThb
pa3iIuuyHbIX BUAOB LMKIOB. HMHBapuaHT uukina. CocTaBileHHE IUKIA C
UCITOJIb30BAHUEM 3apaHEE ONPEIEIEHHOIO NHBAPUAHTA LIUKIIA.

JlokymeHTHpOBaHue nporpamm. Mcnons3zoBanue komMeHTapueB. [lonroroska
ONMMCaHUSA MPOrPaMMBbl U1 HHCTPYKIUU JUIs1 TOJIB30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4Yucia Ha OTHeJbHbIe UUDpHI,
HaXO0XJCHHE CYMMbl M TIPOM3BEeACHHS IMp, HAXO0XKICHHE MaKCUMaJIbHOM
(MUHUMAIIBHON) U (DPHI.

HaxoxneHue Bcex MpOoCThIX YMCEN B 3a/laHHOM AuanasoHe. [IpeacrtaBieHue
quclia B BUJe Habopa MpOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BE/ICHUS B
CTEIECHb.

O6paboTka JaHHBIX, XpaHAMUXCS B (aiax. TekcToBble M TBOMYHBIC (paiiIbl.
daitnoBele nepeMenHble ((aitnoBeie ykazatenu). Utenue u3 daiina. 3anuce B ¢aiin.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHBIE NpOLEAypHl |
¢ynkiuu. Mcnonb3oBaHue cTeka Uisi OpraHu3aIii peKypCUBHBIX BHI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OWMONMMOTEKH s3bIKA MPOrPAMMHUPOBAHMS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MeToibl. TouHOE M PUOIMKEHHOE pElIEHUs 3a1aun. YnCIeHHbIe
METO/Ibl PELIECHUs] YpaBHEHUI: MeToJ mnepedopa, METOJ MOJOBUHHOIO JIEJIEHUS.
[Tpubnux€HHoe BHIYMCICHUE IJIMH KPUBBIX. BbramciieHue miomaneid Quryp c
MOMOIIbIO YHUCJIEHHBIX METOJOB (METOJl MPSMOYTOJbHUKOB, METOJ Tpareuuii).
[Tonck w™akcumyma (MUHHMYMa) GYHKIHA OJHOW TEPEMEHHOM METOI0M
ITOJIOBUHHOTO JEIECHUS.



O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CHMBOJIBHBIX CTPOK: TMOACYET KOJMYECTBA TMOABICHUM CUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOETBLHBIM CUMBOJIAM, MTOUCK MOJACTPOKH BHYTPH
JAHHOW CTPOKHM, 3aMEHA HAlICHHOM ITIOACTPOKU Ha IPYIyIo CTPOKY. ['eHepanus Bcex
CJIOB B HEKOTOpOM ajaBuTe, YJOBIECTBOPSAIOIINX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4HCEN. BpruncieHue 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEIOBATENIBHOCTU (CYMMBI,
IPOU3BENICHUS, CPEIAHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYE€HUS B MACCUBE.

CoptupoBka ogHOMepHOT0 MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METOJ
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymepHbIe MacCUBBI (MaTpuilbl). AJTOPUTMBI 00paOOTKH JABYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOIO YMCJIOBOTO MacCHBa IO 3a/IaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) H
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOT'O MAaCCHUBA.

HNudopMmannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PemaktupoBanue u QopmarupoBanue. [IpoBepka
opborpadun u rpammatukud. CpencrtBa TOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHoOckH, ornaBieHue. KomiekTuBHas paboTra ¢ JTOKyMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsl B TEKCTOBBIX Mporieccopax. OOmayHbie CEpBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna muTupoBaHus HCTOYHUKOB U 0POpPMIICHUS
oubnuorpaduyeckux ccputok. OdopmiieHre cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHUYECKHE CpPEACTBA BBOJA TEKCTA.
Cnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccuuKkanus, Kiactepuzanus, aHaiu3 oTkiIoHeHui. IlocienoBaTenbHOCTD
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIHM MOCTPOSHHUE MOJENH, MpeoOpa3oBaHue TaHHBIX,
BHU3yalIM3allisl TaHHBIX, UHTEpIpeTanus pe3yabratoB. [IporpamMMmubie cpeacTBa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKHU U MpeACTaBICHUs NaHHBIX. bolblive TaHHbIE.
Maivnaoe o0yuenue. MHTeIIeKTyallbHbIM aHAIU3 JaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cyMMmbl,
CPEIHET0 apu(pMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIET0) 3HAUECHUS IHAIa30Ha.
Boruncienne kos(d@uimeHTa Koppensauud JByX pAnoB AaHHbIX. [locTpoeHue
CTONOYAThIX, JHMHEMYaTbIX W KPYyroBbix Jauarpamm. IlocTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMSL.

YucneHHoe pelleHHe YpaBHEHUH C IOMOILIBI0 Ioadopa mapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycnoBusx. Llenesas
GyHKUuMsA, orpaHnyeHus. JIokanbHbIe U I1100aIbHBIA MUHUMYMBI LIETIEBON (DYHKITUH.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KVIACC

TeopeTnueckue 0CHOBbI HH(POPMATHUKH

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopMammu. 3aKoH
agauTuBHOCTU HMHpopmMmaruu. Dopmyna Xaptau. MHpopmarus w1 BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. AnropuTmsl cKaThs JAHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIC Hjieu anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMOOK TMpu mnepefadye JaHHbIX. Konbl, m03BOJISIONINE
OOHapy>XMBaTh M HUCHPABIIATH OIIMOKH, BO3HUKAIONIME NpPU TMepenaye JaHHBIX.
Paccrosaune Xammunra. KogupoBanue ¢ moBroperrueM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBII
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mopgenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJEIU
MOJIETUPYEMOMY OOBEKTY WM TpOIIecCy, LeMnu MoaeaupoBanus. dopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCHIPHSTHS YeIOBEKOM. [ paduueckoe npeacTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TIOHSTHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIGHOTO IYTH MEXIy BepIIMHaMHU rpada, OompeaercHrue KOIMIecTBa
Pa3TUYHBIX MyTEH MEKy BEpITHHAMU OPUEHTHPOBAHHOTO AIMKINYECKOTO Tpada).

JlepeBbsi. bunapnoe nepeBo. JlepeBbs moucka. CrmocoObl 00Xoja aepesa.
[IpencraBnenue apudmeTnyecKux BhIpAXKEHUM B BUJE AepeBa. JJUCKpETHbIE UTPhI
JIBYX UTPOKOB ¢ nojiHoM nHdopmanueit. [loctpoenue nepesa nepedopa BapHaHTOB,



OMMCAHME CTPATETHH UrPbl B TAOJIMYHON (hopme. BBIUTPBIIIHBIE U TPOUTPBILIHBIE
ITO3ULINH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus yCTHOM peud. KorHuTtuBHBIE cepBHUCHL. MneHTU(]UKALUsI U TOUCK
M300paKEeHUM, pacrio3HaBaHHe UL, CamooOyuaroniuecs CHUCTEMBI.
HcKkycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. lcronp3oBaHUE METOLOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B oOydammux cucremax. Mcnonb3oBaHue MeTOA0B
MCKYCCTBEHHOI'O0 MHTEJUJIEKTa B poboToTexHuke. MHTepHeT Bewel. IlepcrnekTuBel
pPa3BUTHSA KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHBIX CUCTEM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmann3zanus NOHATHS aropuTMa. MamuHa TelOprHra Kak yHUBEpCalbHas
Mozenb BeluuciieHun. Tesuc Yépua—Twropunra.

OneHka CII0KHOCTU BbIUMCIeHUI. BpeMs paGoTbl U 00BbEM HCHONIB3yeMOM
naMsaTH, UWX 3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHbBIX. OneHka
ACUMIITOTUYECKOM  CII0O)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. [lepebopHbie anropuTmsl. [IpruMepsl pa3nuyHbIX aATOPUTMOB PEIICHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3TUYHYIO CI0KHOCTb.

[louck mOpoCTHIX 4YMCEN B 3aJaHHOM JWAaNa30HE C IMOMOIIBK aIrOpUTMa
«penieTo DparocheHar.

MHuoropa3psiAHbie 1eble YUCIa, 3a/1a4d JUITMHHON apu(QMETHKH.

CnoBapu  (accolMaTHBHBIE MAcCCHBBI, OTOOpa)keHHUs). XdOUI-TaOJIUIIBI.
[locTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

Crekn. AHanu3 MPaBUIBHOCTH CKOOOYHOIO BbIpaKeHMs. Borumcienue
apuMETHIECCKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTOHUKCHOHN hopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisi BpEMEHHOTO XPaHEHUS TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHUPOBAaHHOTO rpada. KommuecTBo pa3imumdHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHPOBAHHOTO AlMKINYECKOro rpada. AJIroputm
JIeUKCTpBI.

JlepeBbs. Peanmm3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHsl. PekypcuBHBIE alrOpuTMbl 00xoaa nepeBa. lcrnosnap3oBaHue cTeka U
ouepeau s 00X0/1a JiepeBa.

JIlnHaMH4YeCKOe NPOrpaMMHPOBAHHE KaK METOJ pEIIeHUus 3axad ¢
COXPAaHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPELIa€Mble C IOMOUIBIO
AMHAMMYECKOTO TPOTrPAMMUPOBAHMS: BBIYMCICHHE PEKYPCUBHBIX (DYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 33144l ONTUMHU3ALUU.

[lonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAIU3.



Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOAXOJA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoid pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib3oBarenis. Mcrnonb30BaHUE TOTOBBIX YIIPABISIEMBIX JIEMEHTOB JJIsl TOCTPOCHUS
uHTEpPeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapagurmax
MIPOTrpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  [MOCTAHOBKA
3ajaud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJIECNU, KOMIIbIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIUPOBAHUS.

Jluckpetuzaiyss NOpU MaTEMATUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MoienupoBaHue JBIKEeHUS. MoienupoBaHue OMOJIOTHYECKUX CUCTEM.
MaremaTudeckue MOJIETM B OKOHOMHUKE. BBIYMCIHTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HauMEHBIINX KBaJpaToB.
OleHKa YHUCJIOBBIX TAapaMETPOB MOJEIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEH 110 pe3yIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CITYKUBaHUSI.

TaGnuunble (pensUMOHHBIC) Oa3bl JaHHBIX. Tabmuia — TpeACTaBICHUE
cBelleHHi 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roToBoil 0a3oil naHHBIX. 3amojgHeHWe Oa3bl JNaHHbIX. [loWICK, COpTUpOBKa U
bunbpTpanug JaHHBIX. 3amMpoCckl Ha BBIOOPKY AaHHBIX. 3apoChl ¢ MapaMeTpaMHu.
Brruncnsiemsbie moss B 3ampocax.

MHoroTtabnnunblie 6a3bl TaHHBIX. THUIBI CBSA3EH MeXay TabauiaMu. BaenHui
ko4, [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOJIWYHBIM 0a3aM JaHHBIX.

NutepHer-ipuiioxenus. [lonsTHe 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHOoNmorus: «KIUEHT — CepBEP», €€ NTOCTOMHCTBA U HeAOoCTaTKu. OCHOBBI S3bIKA
HTML u xackamaeix Tabmur ctwiedd (CSS). Cuenapum Ha s3bike JavaScript.
®opMmbl Ha BEO-CTpaHHUIIE.

Pasmenienne Be6-caiiToB. Ycimyra XoCTHHTA. 3arpy3ka (aiioB Ha CauT.

BBon m300paykeHn C HCIONB30BAHUEM PA3NTHYHBIX ITUPPOBBIX YCTPOWCTB
(madpoBeIX (poToanmapaTtoB ¥ MHKPOCKOTIOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX
yctpoicT). I'paduueckuit pegakrop. Pazpemenue. KagpupoBanue. Mcnpapienue
nepcnektuBbl. ['mcrorpamma. Koppekuust  ypoBHEW, KOPPEKLIMS  LIBETA.
OOGecuBeurBaHUe UBETHBIX H300pakeHu. Perymb. Pabota ¢ oOmactsamu.
OUIbTPHI.



MHorocnolinele u3o0paxkeHus. TexcroBble ciaou. Macka cnos. Kanausl.
Coxpanenue BblaelieHHOM oOnactu. IloaroroBka wiumrocTpanuil 1as BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

BekrtopHas rpaduka. IlpumutuBbl. HM3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BelpaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpuHUOKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojend. Marepuanel. MoaenupoBaHME HCTOYHHMKOB oOcBemieHus. Kamepsl.
AnnutusHbie TexHosoruu (3D-npunTteps). [loHsTHe 0 BUPTYaabHOM peanbHOCTU U
JOIIOJTHEHHOU PEAIbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
oO111ecTBa, paclIUpEeHUe >KU3HEHHOTO OMNBbITAa U ONBITA JIEATEIILHOCTU B IpOIlecce
peanuzalu  CpeJACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBiICHUU
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpEIHEro OOIIEero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHBI CIEAYIONINE JIMYHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX TIPaB M 00s3aHHOCTEH, YBaXKCHHE 3aKOHA
U TPaBOMOpPSIKA, COOMIOACHHE OCHOBOIOJATAIOIIMX HOPM HH(OPMAIMOHHOTO
npaBa ¥ THPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh IMPOTHUBOCTOSITh HMJACOJOTHMU JKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUsX, TOHUMaHNE 3HAYeHHUSI THPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IUYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 3a CUET COOII0ICHUS



TpeOoBaHUl  0€e30macHOM  AKCIUTyaTallMM  CPeJICTB  MH(OPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpoPECCHOHATBHOM JEATENbHOCTH, CBA3AHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHbIE TUIAHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHus, B TOM 4HCIe C Y4€TOM  BO3MOMKHOCTEH HMH(OpPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, IOCTIXKEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(POPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMHPOPMAIMOHHBIX TEXHOJOTUH B YCIOBHIX
1 poBoii TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

B mporiecce 1ocTHKeHNUS TUYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI T10
nHpOpPMATUKE y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIIIEKT,
npeanoararomuil choOpMUPOBAHHOCTD:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHE JE€HCTBOBAThb, MCXOHsS M3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C APYTUMH JIIOJbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOHMIUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBUSAX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE yueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKne JeMCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

OTIPENENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4ETOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKHU MOCIEICTBUN NESTENBHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBHUSX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABbIKAMU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIIATh PA3JIMYHbIE BHJIBl JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMSI, €r0 HMHTEPIpETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIS TOKAa3aTEIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh MApaMeTPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANIPABICHHBI IMOUCK TIEPEHOCa CPEACTB M CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
JKU3HEEITCILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTb OPUTHHAIBHBIC MOJIXObI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUN Pa3IUIHBIX BUIOB ¥ OPM IMPEICTABIICHHUS,

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HH(pOpPMAIUU, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30MTaCHOCTH, TUTUEHBI,
pecypcocOeperxeHus, MPaBOBBIX M OSTHYECKUX HOPM, HOPM HH(POpPMAIMOHHOU
0e301acHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HMU;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(I)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(bHHKTBI;

BJIQJIETh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS ©W  B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIE CUTYallUu;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEHUCTBHHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poyid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIH
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUS] TPOOIEMBI C YUETOM UMEIOIIHUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JIeaTh OCO3HAHHBIN BBIOOD, aprTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HBIX O00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOW OOpa30BaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBAaHMM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OIIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce um3ydenuss xkypca uHPpoOpMaTUKU yriayonéHHoOro ypoBHs 6 10
Knacce oOyvaromuMucs OyayT JOCTUTHYTHI CIEAYIOUIME IPEIMETHBIE PE3yIbTaThI:

BJIAJICHUE TPEJACTABICHUSIMH O POJXM HH(MOPMAlMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, MOHATHAMU «UH(POpMALIHIY,
«UH(POPMALIMOHHBIN MPOIIECCY, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
abdexTy, «MHPOpMaLIOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIQJICHHE METOJaMH Toucka HuHpopManuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, IOJIYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS W  HANpaBICHHUS  HUCIOJIb30BaHUS, YMEHHUE
KIaccu(UIUPOBaTh OCHOBHBIE 3a/ladyd aHalu3a JaHHBIX (IPOTHO3UWPOBAHHE,
KJaccuduKarms, KJlacTepu3anusi, aHaIu3 OTKJIOHEHUI), MOHUMATh
MOCIIEIOBATEIbHOCTD PEIICHUS 3a/1a4 aHalin3a JaHHBIX: COOp MEePBUYHBIX JIaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BLIOOpD W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YAIU3allUs TaHHBIX, MHTEPIPETALUS PE3YyIbTaTOB;

NMOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH Pa0OThI C OMEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIEYSHUS IS PEIICHHs YIeOHBIX 3a71a4 10 BEIOpaHHOM
crielUalIn3aluu;

HaJIU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
cerei, o0 OOIMMX NPUHIUIIAX Pa3pabdOTKH U (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMAaHUE YTpo3 HHPOPMAIIMOHHOH O€30MTaCHOCTH, UCTIOJIB30BAaHUE METO/IOB
U CPEICTB MPOTUBOACHUCTBHUS 3TUM yrpo3aMm, COOJIOJIEHHE Mep O€30MacHOCTH,
MPEIOTBPANIAIONINX HE3aKOHHOE PACIpPOCTPAHEHWE TIEPCOHATBHBIX JaHHBIX,
coOmoeHne TPeOOBaHWM TEXHUKM OE30MaCHOCTH W THUTHUEHBI TIpH pabore ¢
KOMITBIOTEpaMH U JAPYTMMH KOMIIOHCHTaMH IH(PPOBOTO OKPYKEHUS, TOHMMAHHEC
MTPABOBBIX OCHOB HCITOJIb30BaHUS KOMIIBIOTEPHBIX MPOTpaMM, 0a3 JTaHHBIX U PaOOTHI
B cetu MHTEpHET;

NIOHMMAaHUE OCHOBHBIX MPUHIIUIIOB JAUCKPETHU3AIUH Pa3IUYHBIX BHUOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONPEICIISATh CPEIHIOI CKOPOCTh MEpeIaun JaHHBIX, OIICHUBATh U3MCHCHHEC
BPEMEHU Tepefadyd TNpU HM3MEHCHHH HWH(GOPMAIIMOHHOTO 00bEMa JaHHBIX W
XapaKTePUCTHUK KaHaja CBS3H,

YMEHHME UCIIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3aJJaHHBIM OCHOBAaHHUEM W TIOCTPOCHHMS YHUCIIA IO CTPOKE, COACpIKaIleH 3aImmch
ATOTO YKCJIA B TO3UIIMOHHOMN CUCTEME CUUCIICHUS C 3a]JaHHBIM OCHOBAHHEM, YMCHHE
BBITIOJTHATH apU(PMETHUCCKUEC OTICPAIIMH B TIO3UIIMOHHBIX CHCTEMAaX CYMCIICHHUS,

yYMEHHE BBINMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBI anureOpbl JIOTUKHA, YMEHHE CTPOUTH JIOTMYECKOE BBIpAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIENIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
epeMeHHbIe, PelllaTh HECIOKHBIE JIOTUYECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHWE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENbIX
YKCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB TIOUCKA U COPTUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cyMmMupoBaHWE DJJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIC
QITOPUTMBI, IBOMYHBIA TIOMCK) W MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUST OJTHOU 3a/1a4u;

BJIQ/ICHHE YHUBEPCAIbHBIM SI3BIKOM IMPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHuUsMH O Oa30BBIX THIAX JdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJIb30BaTh OCHOBHBIC  YIPABISAIONINEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 TNPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTaHHBIX,
OTIPEJIeNSITh, TPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TMOJIYYCHHE YKa3aHHBIX
PE3YNIBTATOB, BBISBISATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMIMOKE B paboTe
MPOrpaMMBbI, (HOPMYITUPOBATH MPEIIOKEHUS 110 YIAYUIICHUIO TPOTPAMMHOTO KOJIa;



YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBBbIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrpPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCTI0NIb30BaTh JIEKTPOHHBIE TAOIMIIBI 1JI aHATIN3a, IPEICTABICHUS U
00pabOTKH JaHHBIX (BKJIIOYAsi BHIYUCIEHHE CYMMBbI, CPEIHET0 apu(PMETHUYECKOrO,
HaMOOJBUIEr0O W HAWMMEHBILIEro 3HAYEHWH, pElIeHHe YpaBHEHUM, BbBIOOD
ONTUMAJIBHOTO  pelIeHus, MoAO0Op JUHUM  TpEeHAa, pelIeHHe  3ajad
MIPOTHO3UPOBAHMUS).

B npouecce uzyuenus kypca UHGOpPMATHKU YriayOnéHHOro ypoBHs ¢ 11
Knacce oOyvaromuMucs OyayT JOCTUTHYTHI CIeIYIOUIUE IPEeIMETHbIE Pe3yIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOANpPOBaHUE cOOOIIeHU (TpedUuKCHbIE KO/bl), MCHOJb30BaTh MPOCTEMIINe
KOJbl, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh U WCIPABIATH OMMUOKK NP Neperaye
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUS MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M IpadoB
(33241 MOCTPOEHUS ONITUMAJIBHOTO ITyTH MEKy BepIIMHAMU rpada, onpeaeeHus
KOJIMYECTBA  PA3NIMUHBIX MyTeH MeXAy BEpUIMHAMH  OPUEHTHUPOBAHHOTO
alMKJINYECKOTo rpada), yMEeHHE UCII0Ib30BaTh AEPEBbS PU aHAIN3E U TIOCTPOCHUH
KOJIOB U JJIsl NPEACTaBICHUS apu(PMETUUECKUX BBIPAXKEHUH, IIPU PELICHUH 3a/1a4
IIOUCKAa U COPTUPOBKH, YMEHHE CTPOUTH JIEPEBO UTPHI 110 33JaHHOMY aJITOPUTMY,
pa3palaThIBaTh U 0OOCHOBBIBATh BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMEHUE pa3pabaTbiBaTh W peaJn30BbIBATh B BHUAE Iporpamm 0a3oBbIe
QJITOPUTMBI, YMEHHE HCIOJb30BaTh B IpPOrpaMMax JaHHbIE PA3IUYHBIX THUIIOB C
y4€TOM OrpaHMYEHMH Ha JAMANa30H MX BO3MOXHBIX 3HAYCHHUM, MPUMEHSTH MpPH
pEeIlIeHNH 3a]1a4 CTPYKTYpPhl TaHHBIX (CIIUCKH, CIOBApH, CTEKH, OYEPEH, AEPEBbs),
UCIIOJIb30BaTh 0a30Bble ONEpallMd CO CTPYKTYpaMH [IaHHBIX, [PUMEHATH
CTaHJApTHbIE U COOCTBEHHBIE OANPOrPaMMBbI 111 00pabOTKH YUCIOBBIX TaHHBIX U
CHUMBOJIBHBIX CTPOK, HCIOJb30BaTh IpU pa3paboTKe mporpamMm OUOIMOTEKH
HNOJIMpPOrpaMM, 3HaTh (PYHKIMOHANBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpe/ibl pa3paboTKU, YMEHHUE UCTO0Ib30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpelie MporpaMMHUpPOBaHMsl, YMEHHE JOKYMEHTUPOBATH IPOTPaMMBI;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEICHUAMH O 0a3ax JaHHBIX, X CTPYKTYpE, CPEACTBAX
Co3J1aHusl U pabOThl C HUMHU, YMEHUE HUCIOJIb30BaTh TaOIUYHbIC (PEISIIUOHHEIE)
0a3bl JaHHBIX (COCTABIATH 3amMpPOChl B 0a3ax JaHHBIX, BBIOJIHATH COPTUPOBKY U
MOUCK 3amucedd B 0a3e MaHHBIX, HAMNOJHITH pa3pabOTaHHYIO 0a3y AaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCTIOJIh30BaTh KOMITBIOTEPHO-MAaTeMaTHIECKIEe MOENN JJIs aHalln3a
00BEKTOB U MPOLECCOB: (POPMYIHPOBATH 1IEJIb MOAECIUPOBAHUS, BHIIIOIHATH aHAIHU3
pe3ynbTaTOB, MOJIYYEHHBIX B XOAE MOJCIHUPOBAaHUS, OLIEHWBATh COOTBETCTBUE
MOJIENIN MOJETIUPYEMOMY OOBEKTY WIJIM TPOLECCY, HPEICTABIATh PEe3yJbTaThl
MOJICTTUPOBAHMsI B HATJISITHOM BHJIE;

YMEHHE OpraHM30BBIBATH JIMYHOEC WH(OPMAIMOHHOE TPOCTPAHCTBO C
WCTIOJb30BAaHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJIOTHUH, TOHWMaHUE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, MH(PPOBBIX
00pa3oBaTENbHBIX CEPBHUCOB;

NOHMMaHUE OCHOBHBIX MPHUHIIMIIOB PabOThI, BO3SMOXKHOCTEH M OTpaHUYCHHUSI
NPUMEHEHUS! TEXHOJIOTHI MCKYCCTBEHHOTO HMHTEIUIEKTAa B Pa3lUYHBIX OOJACTIX,
HaJIMYWE TPEJCTABICHUH O Kpyre pelraeMbIX 3aJad MalluHHOTO OO0y4YeHHS
(pacnio3HaBaHMsl, KIAaCCU(PUKAIMN U MPOTHO3UPOBAHUS) HAIHYME TMPEICTABICHUM
00  UWCHOJB30BAaHMM  HMHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHBIX chepax.
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YACOB I10
[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX MPHUHIIUIIOB YCTPOICTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIUI
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUM; BJIaJICHHME HABBIKAMHU PabOTHI C
OTIEPAllMOHHBIMM CHCTEMaMHU W OCHOBHBIMHM BHJIAaMU IPOrPAMMHOTO
obecrieueHus JUIsl  pelleHus ydeOHBbIX 3aJad [0  BBIOpaHHOM

crenraIn3alun

1.2

Hanuuue npencraBienunit o 0a30BbIX NPHUHLMIAX OpraHU3alUd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3AIUN PA3JIMYHBIX BUI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX AJITOPUTMOB OOpPAaOOTKH YHMCIIOBON M TEKCTOBOM
nHpopManuu (3alUCh YHWCET B MO3UIIMOHHON CHCTEME CUHUCICHUS,
JETTUMOCTB LIEJBIX YMCEIT; HAXOXKACHUE BCEX MPOCTHIX YMCEIT B 3aIaHHOM
nManazoHe; 00paboTKa MHOTOPA3pSIMHBIX LENbIX YHCEN; aHalHu3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOUCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HI)IC BO3MOJXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCIACHHAMHU O bazax JaHHbIX, UX CTPYKTYpC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH u OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM
HCKYCCTBCHHOI'O HMHTCJUICKTA B  Pa3IMYHBbIX 06HaCT${X; HaJIN4uc
HpC,Z[CTaBJ'IeHI/Iﬁ 00 HCIIOJIb30BAaHUU I/IH(1)OpMaI_II/IOHHLIX TEXHOJOTHi B

Pa3IMYHBIX TPO(EeCcCHOHATBHBIX cepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToM, IMO3BOJIIOIIUM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O HATYPAJIbHOTO YUCJId B PA3JIMYHBIX CUCTCMAX
CUHCIICHHA, BbIIIOJIHATD Hp606pa30BaHI/I}I JOTHUYCCKHX BLIpa)I(eHHfI,
HCIIOJIb3YA 3aKOHBI anre6pLI JIOTUKH, ONIPCACIIATh KpaT‘lafII.HHﬁ IyTb BO
B3BCILICHHOM rpa(be n  KOJIHUYCCTBO HYTeﬁ MCXKAY BCpIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

VYMeHne uCHOIbB30BaTh KOMITBIOTCPHO-MATEMATUICCKUEC MOACIU JIA
aHaJIn3a 0OBEKTOB U MPOIIECCOB: (HOPMYIUPOBATH LIETh MOJCIUPOBAHHUS,
BBIIIOJIHATE aHAJIMU3 PE3YJIbTATOB, MOJYUYCHHBIX B XO0AC MOJCIUPOBAHMA;
OLCHUBATbL AACKBATHOCTL MOJACINM MOACIUPYECMOMY 06T>GKTY NN
MPOLIECCY; MPEACTABIATh PE3YIAbTATHl MOJAEIUPOBAHUSA B HATISIHOM

BUJIC

2.2

YMmenne kiaccu(UIMpOBaTh OCHOBHBIC 3aJauydl aHaiW3a JaHHBIX
(mporHo3upoBaHue,  KjIaccu(uKanus,  KilacTepusauus,  aHaIu3
OTKJIOHEHUI1); TOHUMATh MOCJIEA0BATENbHOCTh PELICHMS 3a/1a4 aHaIu3a
JAHHBIX: COOP MEPBUYHBIX TaHHBIX, OYMCTKA U OLIEHKA KaUeCTBa JIaHHBIX,
BbIOOp M (WIM) TIOCTPOEHHUE MOJIENH, IpeoOpa3oBaHUE JAHHBIX,

BHU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YJIbTATOB

2.3

YMenune  ompenensith  MHPOPMAIMOHHBIA  O00BEM  TEKCTOBBIX,
rpagu4ecKuXx ¥ 3BYKOBBIX JaHHBIX TPHU 3aJaHHBIX TapaMeTpax
JTUCKpETHU3allui. YMEHHE OIpeAeNsaTh CPEIHIOI CKOPOCTh Iepeaayu
JAHHBIX, OIEHWBATh W3MEHECHHE BPEMEHHU IMepefadyd MpPU H3MEHEHUU

nH(pOpMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

2.4

YMeHue cTpouTh KOJ, OOECHeuMBAIONIMNA HAaWMEHBIIYI0O BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnoJib30BaTh MPU PEUICHUM 3aJlad CBOMCTBA MO3UIIMOHHOMN
3aIUCH YHUCEJ, AITOPUTMBI MIOCTPOCHHS 3alMCH YKCIIa B MO3UIIMOHHON
CHUCTEME CUHUCJICHHS C 3aJIaHHBIM OCHOBAaHWEM U MOCTPOCHUS YHCIIA TI0
CTPOKE, COJepKalllel 3alHuch 3TOrO0 YHCIa B TMO3WIMOHHON CHCTEME
CUMCIICHHsI C  3aJaHHBIM  OCHOBAaHHMEM; yMEHHUE  BBIMOJIHATH

apI/I(bMeTI/ILIeCKI/Ie oIepalyu B IIO3UIIUOHHBIX CUCTEMAX CUUCICHUSA

2.6

YMeHue CTpOUTh JIOTHYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHBIX (opMax MO 3aJaHHON  Tabmuie
UCTUHHOCTH; HCCIIe[IoOBaTh 00JacThb HMCTUHHOCTH BBICKA3bIBaHUS,

COACPKAUICTO IICPEMCHHBIC,; PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pemiath aaropuTMHUYECKHE 3a7ayM, CBSI3aHHBIE C aHAJIM30M
rpadoB (3a7auMl MOCTPOEHHSI ONTUMAIBHOTO MYTH MEX]y BEpIIMHAMU
rpacda, onpeaeneHus KOJMUeCcTBa pa3InyHbIX IMyTeH MEXTy BEpIIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCoab30BaTh ACPEBb IIPHU aHAJIN3C U TIOCTPOCHHUU KOJOB U [UIA
IpCACTaBJICHUA apI/I(bMCTI/I‘-ICCKI/IX BBIan(eHHﬁ, npu peIcHUU 3aaayd

IIOUCKa U COPTUPOBKH; YMCHUC CTPOUTH ACPCBO UI'PHI IO 3aJaHHOMY




QITOPUTMY; pa3padaThiBaTh U 0OOCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YmMmenue AHAJIIM3UPOBATL AJITOPUTMBI C HCIOJB30BAHUCM TaGHI/IL{
TPAaCCUPOBKHU; ONIPCACIATH 0€e3 KCII0JIb30BaHMS KOMITIBIOTEpA PC3YJIbTAaThl
BBIITIOJIHCHHUA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAIOIIHUX LIUKJIbI, BETBJIICHUS U

MMOoATIpOrpaMMBbl, IPpU 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHHne omnpenensaTh CIOKHOCTh H3Yy4aeMbIX B Kypce 0a30BBIX
ITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MacCHBa, COPTUPOBKA MAaCCHUBA,
nepeOOpHbIE AJTOPUTMBI, JBOUYHBIM TMOMCK) U NPUBOIUTH MPUMEPHI
HECKOJIbKUX aJITOPUTMOB pA3HOM CIOKHOCTH MJIsl pPELIEHUs OIHOMU

3aga4du

211

Branenue yHUBEpCaJIbHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), mpeacraBieHusMU 0 6a30BbIX
TUTIAaX JAHHBIX U CTPYKTypax JaHHBIX; YMEHUE MCIOJB30BaTh OCHOBHBIC
VOPABIISIIONINAE  KOHCTPYKIIMH;  YMEHHWE  OCYIIECTBJIATh  aHAJIU3
MPEVIOKEHHON  MPOTPaMMBI:  OMPENEISITh  Pe3yabTaThl  pabOThHI
MPOTPaMMBI TIPH 3a/IaHHBIX UCXOHBIX JTAHHBIX; OTIPENEIATh, P KaKUX
WCXOJHBIX JIaHHBIX BO3MOYKHO TMOJYYE€HHE YKa3aHHBIX pe3YJIbTaTOB;
BBISIBJISITh JIaHHBIE, KOTOpPhIE MOTYT MPHUBECTH K OUIMOKe B padoTe
nporpaMmbl;  GOPMYIUPOBATh  MPEAJIOKEHUS 1O  YIYyYHICHHUIO

MPOrPaMMHOTO KOJIa

212

YMeHHe peanu30BBIBATh Ha BBIOPAaHHOM JUIi  HW3Y4YCHHS  SI3BIKE
nporpaMMmupoBanus Beicokoro yposHs (ITackans, Python, Java, C++, C#)
THUIIOBBIC AIITOPUTMBI 00paboTKH qHCell, YHCIIOBBIX
TIOCJICIOBATEIPHOCTE M MAaCCHBOB: NPEICTABICHUE YHCIA B BUJIC
HaOopa TMPOCTBHIX COMHOXHTEJCH;, HAaXO0XJICHUE MaKCUMaIbHOU
(MHHUMAJIBHOW) (Pl HATYPATHHOTO YHUCIIA, 3AIIMCAHHOTO B CUCTEME
CUMCIICHUSI C OCHOBaHHEM, He TpeBblmaromuM 10; BBIYHCICHHE
00OOIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHBAa WJIM YHCIOBOU
HI0CJICIOBATEIBHOCTH (cyMMBlI, IPOU3BENCHHUSI CpeIHero
apu(METHYECKOTO, MHUHHMAJIBHOTO M MAaKCHMAaJbHOTO 3JICMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YAOBIETBOPSIONIUX 33JlaHHOMY YCJIOBHIO);
COPTUPOBKY 2JIEMEHTOB MAacCHBa; YMEHHE UCIOIB30BaTh B MPOrpaMMax
JAHHBIE PA3JIMYHBIX TUIIOB C Y4ETOM OTrpaHWYEHUN Ha JAWANa3oH HX
BO3MOXXHBIX 3HAYCHWH, MPUMEHSATh MPH PEIICHUU 3a7ad CTPYKTYpPhI
JTaHHBIX (CTIHCKH, CJIOBAapH, CTEKH, OYEpEedH, JAEPEBbs); MPUMEHSTh
CTaHJIapPTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI 17151 00paOOTKH YHCIOBBIX

JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJIb30BATL IIPH pa3pa60TKe nmporpamMmm




OMONMMOTEKH MOIMPOTPAMM; YMEHHE HCIIOJIh30BaTh CPEJICTBA OTIIAJKU

IIPOrpaMM B CpeJie IPOrpaMMUPOBAHUS

YmMmenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/ILIBI JJIA aHajim3a,

npeAcTaBiIeHUss U 00pabOTKM JaHHBIX (BKIIOYAsl BHIOOP ONTHMAJIBHOTO

2.13 petieHusi, Toa00p JIMHUKM TPEHJA, pelIeHHe 3aJad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOJIb30BaTh TAaOMMYHbIC (PESIIMOHHBIE) 0a3bl TAHHBIX |
CIPaBOYHbBIE CUCTEMBI
YMeHne OpraHu30BBIBATh JUYHOE HWH(MOPMAIMOHHOE MPOCTPAHCTBO C
514 WCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  LHUQPPOBBIX  TEXHOJOTHUI;

MMOHMMAaHHE BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX

yciyT, UG POBBIX 00pa30BaTEIbHBIX CEPBHUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [udposast r(paMOTHOCTH

OCHOBHBIE TEHJICHI[MU Pa3BUTHS KOMIILIOTEPHBIX TEXHOJIOTHIA. [TapaiensHbie
11 BBIYHCIICHUS. MHOTOMPOIIECCOPHBIE CHCTEMBI. PacipenenéHubie

BBIYUCIIUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIIINX TaHHBIX

[IpuHUIUIBI TOCTPOEHUS U ammapaTHbIe KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBoie mpoTtokonel. Cerb WHTepHer. Anpecamuss B cetu VHTepHeT.
ITpotoxkosner cteka TCP/IP. Cucrema noMmennbix nMéH. Pasznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACETeH

QaitnoBas cuctema. [louck B ¢aitnoBoil cucreme. [IpuHIMIBI pa3melieHus u

1.3 nMeHoBaHus (ailioB B JoiroBpeMeHHON mamatu. [1laGionbl g onucaHus

rpynn (aiaos

1.4 CKOpOCTI) nepeaayn  OaHHBIX. 3aBHCHUMOCTH BpEMCHH MI€pcaadynu OT

nH(}OpPMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

[udpoBanune ganHbIX. CUMMETpUYHBIC U HecUMMeTpuaHbIe mudpbl. [Hudpor

15 npocroit 3amensl. [Indp Lesaps. [udp Buxenepa. Anropurm muppoBaHus
RSA

Koppl, mo3Bossromuye oOHapyXKUBaTh U HCHPABIATh OLIMOKH, BO3HHKAIOIIHE
1.6 npu nepenaue naHHbix. Paccrosaue Xommunra. KogupoBaHue ¢ moBTOpeHHEM

ouroB. Koasr XaMMuHra

2 TeopeTndeckue 0CHOBBI HHPOPMATHKU

HBOH‘IHO@ KOOAUPOBAHHUC. PaBHOMepHBIe n HEPaBHOMCPHEIC KOJBI.
21 HGKOI[I/IpOBaHI/Ie COO6H.ICHPII>1, 3alIMCAHHBIX C IOMOIIbIO HCPABHOMCPHLIX KOJIOB.
Ycnosue daHo. HOCTpOGHI/IC OJHO3HAYHO ACKOAUPYEMBIX KOAOB C IMOMOMIBIO

JepeBa

Teopernueckune MOAXOAbI K OIEHKE KoJuyecTBa HHGopmanuu. EnuHHIBI
99 U3MEPECHHS KoJimyecTBa WHGpopManuu. AJ(aBUTHBIA IMOJIX0J K OICHKE
KoinuecTBa WHGpopManuu. 3akoH aaauTUBHOCTH wuHpopmammu. Dopmyna

Xapriu. Uapopmanus u BepostHocTh. Popmyna lllenHona

CucTtemMbl CUHCJICHMSL. Pa3BépHYTaH 3alluCh MOCIBIX H ,Z[pO6HLIX YyucclI B
MO3UIIMOHHOM CHCTEME CUHCIICHHS. CBoiicTBa MO3UIMOHHOM 3allUCH 4YHCJa:
2.3 KOJIHNYCCTBO I_II/I(I)p B 3allUCH, ITPU3HAK JCJTIUMOCTHU YU CJIa HAa OCHOBAHUC CUCTCMbI

CUHCJICHUA. AJ'IFOpI/ITM nepepoJia MneJjoro 4Yucia un3 P-uuyHO#i cHCTEMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM IepeBoja KOHeUHOU P-uuHoit npodu B




JECSITUUHYI0. AJIFOPUTM IIEPEBOJA LEJIOr0 YHUCla U3 JECITHYHOM CHCTEMBI
cuuciaeHuss B P-uunyro. IlepeBon koHeuHOU necsaTU4HOM apobu B P-nunyro.
JIBonuHas, BOCbMEpUYHAsl U LIECTHAALATEPUYHAsI CUCTEMbBI CUMCIIEHUS, CBA3b
MEXIy HHMH. ApudMeTHUecKue omepalud B MO3HIMOHHBIX CHUCTEMax

CUHCJICHUA

2.4

TpouuHass ypaBHOBELNICHHAs CHUCT€Ma CYHUCICHHS. [[BOMYHO-IEeCcATUYHAs

CUCTEMA CUHUCIICHUA

2.5

Komuposanue tekcroB. KomupoBka ASCIl. OpgHoOaliTHBIE KOJWPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpeneneane nH()OPMAIIMOHHOTO

00BEMa TEKCTOBBIX COOOIIIEHIHA

2.6

KomupoBanune  uzoOpakenuit.  OueHka  HMHPOPMaLMOHHOTO  00BEMa
rpaduyuecKkux NaHHBIX MPU 33JaHHBIX pa3pelieHUuH U TIyOMHE KOJWPOBAHUS
ugera. L{setossle monenu. KoaupoBanue 3Byka. OueHka MH()OPMAIIMOHHOTO
00BéMa 3BYKOBBIX JaHHBIX IIPU 3aJaHHBIX YaCTOTC JUCKPETHU3ALlUN U

Pa3pAIHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. IloHsiTue BbICKa3biBaHMs. Bbicka3bpiBaTenbHbIE (OPMBI
(mpenukatsl). KBaHTOpBI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepanun. TaOmuikl UCTUHHOCTH. JIOrMYECKHE BBIPAKEHUS.
Jlormueckue TOXaectBa. Jlormueckue omepauMd M ONEpalUu  Haj
MHO>KECTBAMHU.

3aKkoHbl anreOpbl JIOTUKHU. OKBHUBAJIEHTHBbIE NpeoOpa3oBaHUsl JIOTHYECKHX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHUH.

Jlornueckue (yHKIUH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(YHKIHHI OT KOJIMYECTBA apTyMEHTOB.

Kanonunyeckue Gpopmbl JOrHUECKUX BBIPAKEHHIM

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlorndeckue »SIEeMEHTBI B COCTaBE KOMIIBIOTEPA. TpI/Irrep. CYMMaTOp.
MHOFOpﬂSpﬂ,Z[HLIfI CyMMarop. HOCTpOGHI/Ie CXCM Ha JOTHYCCKHX OJICMCHTAxX I10
3aIaHHOMY JIOTUYCECKOMY BBIPAKCHUIO. 3anuce JIOTHYECKOTO BBIPAXKCHHA 110

JIOTHYECKOM cXeMe

2.10

Mogenun u MOJCIINPOBAHUC. HCJ'II/I MOJCIINPOBAHUA. A,I[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY O6’beKTy HJIU TIPpOLECCY. d)opManmauHs[ MPUKJIAAHBIX 3a1a4.
Hpe,Z[CTaBJ'IeHI/Ie pe3yiIbTaToOB MOJICIUPOBAHHUA B BHUIC, YI[O6HOM AJIA
BOCIIpUATHUA YCIIOBCKOM. Fpa(bnqecxoe MMPEACTABJICHHUEC JAaHHBIX (CXCMBI,

TaOIMIIbI, TpaduKn).

211

Hpe)lCTaBJ'IeHI/Ie HOCJIbIX YHCCI B MaMATH KOMIIBIOTCpPA. OFpaHI/I‘{eHHOCTB

Auara3oHa 4YuCelI IMpU OrpaHUYCHUN KOJHUYCCTBA pa3psAH0B. HepeHOHHeHI/IC




paspsaHOl ceTkd. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBII JTONTOJTHUTEIBHBIA KOJI OTPULIATEIIBHBIX YUCE.

[TobuTtoBble Jnormueckue omnepauuu. Jlormueckuii, apudpmernyeckuii u
mukanaeckuii  capurd. lludpoBanne ¢ mOMOIIBIO TOOWUTOBOW OIEpamuu

«uckimouaromee MJI»

2.12

[IpencraBieHue BELIECTBEHHBIX YUCEI B IaMSATU KOMIIbIOTEpa. 3Hayanlas 4yacTb
U NOpANOK uyMcia. Jluama3oH 3HaueHUM BelleCcTBEHHBIX uucen. lIpobiemsl
XpaHEHHMs BEIIECTBEHHBIX YMCEJ, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
pa3psAnoB. BhINOJNIHEHNE onepannii ¢ BEIIECTBEHHBIMU YWCIaMH, HAKOIUICHHUE

OILINOOK IIPpH BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble noHsATHS. Bunel rpados. Onucanue rpadoB ¢ MoMoIIbIO
MaTpHUI[ CMEKHOCTH, BECOBBIX MATPHI], CIUCKOB CMEXHOCTH. Pemienne
AITOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHaiaM3oM TpadoB (TocTpoeHHE
ONTUMAIIHOTO ITyTH MEXIy BEpUIMHAMHU Tpada, OnpeleieHue KOJINYeCTBa

Pa3IMIHBIX HYTeﬁ MCXKIY BEpHIMHAMHW OPUCHTUPOBAHHOI'O AIUKIMYECKOI'O

rpada)

2.14

HepeBwsa. bunapuoe naepeBo. [lepeBbs mowmcka. CrmocoObsl 00xoma Jepena.
[IpencraBnenune aprudmMeTHUECKUX BRIpAXKCHUI B BUJIE AepeBa. Vcnoyib3oBanue

rpadoB U 1epeBbEB MPHU ONMKUCAHUU 0OBEKTOB U MPOIIECCOB OKPYKAIOIIEr0 MUpa

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TIOJIHOM nHpopMmanueit. [Toctpoenue nepera
nepedbopa BapHaHTOB, OIMKMCAHUE CTPATETMH WIPbl B TaOIMYHOW (opme.

Boiurpeliiabie 1 TPOUTPHIIIHBIE TO3UIUU. BHIUTpHINIHBIE CTpaTETul

2.16

CpenctBa  HCKYCCTBEHHOTO — MHTEIeKTa. UWaeHTudukanmuss U MOUCK
n300pakeHuit, pacro3HaBanue aull. Vcrnonb3oBaHue METOI0B UCKYCCTBEHHOTO
UHTEIJIeKTa B o0yyaromux  cucremax. lcronb3oBaHHe  METOJIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemeld. HeliponHbie

CCTU

AJNTOPUTMBI M IPOTPAMMHPOBAHHE

3.1

(DOpMaJ'II/ISaI_[I/IH IIOHATHA aJITOPUTMA. Mammuna TBIOpI/IHra KaK YHUBEpCaJIbHas

MO/JI€b BBIUMCIICHUN

3.2

OneHka CIOXHOCTH BbIYMCICHUH. Bpems pa®oTel u 00BEM HCIONB3yeMO
namsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOOHBIX JaHHbIX. OleHka
ACUMITOTUYECKOM CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI TOJMHOMMAIBHOU
cioxxHoctu. [lepeGopHble anroput™mbl. Ilpumepsl pazIUUHBIX ANTOPUTMOB

peUICHUA OJIHOM 3aiauu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDb




3.3

OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB PA0OTHI MPOCTEHUIIUX aITOPUTMOB
YIPABICHUS UCHOJHUTEISIMA U BBIYMCIIUTENBHBIX alrOpuTMOB. OmpesneneHue

HCXOJHBIX JaHHBIX, IPY KOTOPBIX AJITOPUTM MOJKET J1aTh TPEOYEMBbIN Pe3ynbTaT

3.4

AnropuT™Mbl 00paOOTKH HATYpalIbHBIX YHWCEN, 3alMCAaHHBIX B MO3MIIMOHHBIX
CHCTeMaxX CYMCIICHUS: pa30MeHHe 3amucu 4YWclia Ha OTAeNbHbIE HUQPHI,
HAXOXXJCHWE CYMMBI W TIpou3BeneHHs Lu(dp, HAXOXKICHHE MaKCHUMAaJbHON
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue yuciaa B BHUJIE HaOOpa MPOCTHIX COMHOMKUTENEH. AJNTOpPUTM
ObICTPOrO BO3BEACHHUA B creneHb. [loMCK MNpOCTBIX YHCENl B 3aJaHHOM

JMarna3oHe ¢ NOMOIIbIO AITOPUTMa «pelieTo JpartocheHa»

3.5

MHoropaspsiiHbI€ LeNble Yncia, 3a/1a4l JUIMHHON apu(MeTHKN

3.6

S3wik mporpammuposanus (ITackans, Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYUCIIEHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHbBIE, JOTHYecKkue. BeTBieHwus.
Crnoxwnble ycioBus. Llukisl ¢ ycnoBueM. LIMKIBI IO MEpEMEHHOM.

O06paboTka maHHBIX, XpaHAmuXcs B (aitnax. TexcToBble U TBOUYHBIC (PailiIbL.
QailioBblie nepeMeHHbIe ((ailioBele ykazaTenu). Urenue u3 aiina. 3anuch B
(aiin.

Pa3ouenue 3amaun Ha moa3anaqu. [loamporpammel (mporieAypsl U QYHKIIUH).

Hcnonb3oBanue ctaHaapTHON OMOIMOTEKU A3bIKAa TPOTrPAMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBHbie npornieaypbl u pyHKiuu. Vcrmonp3oBaHue cTeka s

OpraHu3alul PEKyPCUBHBIX BHI30BOB

3.8

Yucnenusie MeToil. TouHOE U MPUOIMHKEHHOE pelieHus 3aaadu. YucienHoe
pelieHre ypaBHEHUH C MOMOIIbI0 mojdopa mnapamerpa. UncieHHbIE METOIbI
pelieHus ypaBHEHHMiIl: MeTon mepedopa, METOJ MOJIOBUHHOTO JEJICHUS.
[TpubmmkEHHOE BHIYUCIICHUE JJIUH KpUBBIX. Bhruncnenue miuomanei ¢uryp c
MOMOIUIBIO YHUCICHHBIX METOJIOB (METOJI MPSMOYTOJILHIUKOB, METO/I Tpareuil).
[Touck makcumyma (MUHHMYMa) (YHKIUU OJHOM TMEPEMEHHOW METOJI0M

ITIOJIOBHMHHOI'O ACJICHUA

3.9

O0OpaboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHble  (QyHKIMH  S3bIKa
OpOrpaMMHUPOBAaHUS A  OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBJICHUI CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKHM Ha CJIOBa MO MNpPOOENbHBIM CHMBOJIAM, IMOMCK
NOJICTPOKH BHYTPU JaHHOM CTPOKH, 3aME€Ha HalIEHHOM NOJCTPOKU Ha JPYTyIO
cTpoky. I'eHepauus Bcex cJIOB B HEKOTOPOM aj(aBHUTE, YAOBIETBOPSIOLIUX
3aJaHHbIM orpaHndeHusM. [IpeoOpa3oBaHue yKciaa B CUMBOJIBHYIO CTPOKY M

o0partHO

3.10

MaccuBel M TIOCIEAOBATEIBHOCTH 4YHCEI. BrluucieHwe 0606I_l_léHHLIX

XApPaKTCPUCTUK DJJICMCHTOB MaACCUBA HIIU YHCIOBOM IIOCIIEA0BATEIILHOCTU




(CcyMMBI, TpOW3BENEHHs, CPEOHEro apu(pMETHYeCKOT0, MHHUMAIBHOTO U
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLIUX
3aJlaHHOMY YCJIOBHUIO). JIMHEWHBIN NMOMCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.
ANTOpUTMBI pabOTHI C AIIEMEHTaMH MAacCHBa C OJHOKPATHBIM IMPOCMOTPOM
maccuBa. CopTupoBka oJHOMEpHOro mMaccuBa. [IpocTbie METOABI COPTUPOBKU
(MeTton my3blpbka, MeTOJ BbIOOpa, copTUpoBKa BcTaBkaMu). CopTHpOBKa
ciusiHueM. beictpast coprupoBka mMaccuBa (aaroputm QuickSort). J{BowunbIi

IIOMCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIBymMepHBIE MaccuBBl (MaTpulibl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JABYMEPHOTO YHMCIOBOTO MacCHBa IO 3aJaHHBIM
MpaBUJIaM, MOMCK AJIEMEHTA B JBYMEPHOM MAacCHBE, BBIYMCIEHHUE MaKCUMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB IByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOLIOB IByMEPHOTO MacCHBa

3.12

CnoBapu  (accouuaTHBHBIE  MacCUBBI, OTOOpaxxeHHs).  XAII-TaOIHIIBL.

HOCTpOGHI/Ie aJ'I(baBI/ITHO"—IaCTOTHOFO CJIOBaps IJId 3aJaHHOT'O TEKCTa

3.13

Crexku. AHanmM3 NPaBUIBHOCTH CKOOOYHOIO BbIpaKeHUs. Bpluncienue
apu(PMeTUYECKOTO BRIPAKEHHUS, 3aIIUCAHHOTO B MOCT(PUKCHON hopme.

Ouepenu. Mcnionp30Banue o4epeiu 1 BpeMEHHOTO XpaHEHUs JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOPUEHTUPOBAHHOTO Irpada. KomndyecTBo paznuyHbIX
nyTed MeXIy BepIIMHAMU OPUEHTHUPOBAHHOTO ALMKINYECKOro rpada.

Anroput™m JIeHKCTpbI

3.15

JepeBbsi. Peanmzanust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMuHBIC
(6unapubie) nepeBbs. [locTpoeHue aepeBa s 3aaHHOTO apU(PMETHIECKOTO
BhIpaXeHUs. PekypcrBHBIE aaropuTMbl 00x0/a aepeBa. Mcmonbp3oBanue cTeka

U ouepeau s 00xo/1a aepeBa

3.16

I[I/IHaMI/I‘IeCKOG IMpOrpaMMHUpPOBaHUC KaK MCTOA pCIICHUA 3a/1a4 ¢ COXPAaHCHUCM
IMPOMEIKYTOUYHBIX pPE3yJIbTATOB. 38.,[[8.‘{1/1, peuracMbIC C IIOMOIIBIO
AAHAMHWYCCKOI'0 IMPOrpaMMHUPOBAaHUsI: BBIYUCIICHUC PCKYPCUBHBIX (bYHKHHﬁ,

MOJCYET KOJIMUECTBA BapHaHTOB, 3a/la4X OIITUMHU3AlIUN

3.17

[Tonsitne 06 0OBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHud. OOBEKTHI H
kiaccel. CBOMCTBA U METOIbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3.
Pa3paboTka mporpamMmm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO TOJIXOJA.

I/IHKaHCYHHHI/IH, HacCJICcJO0BaHUC, HOJ'II/IMOI)(I)I/BM

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

Ananuz JaHHBIX. OcHOBHBIC 3alauu aHalin3da JaHHBIX: IMPOTHO3UPOBAHMUC,

KJ'IaCCI/I(l)I/IKaLII/IH, KJIaCTepusanus, aHaJlInu3 otkioHeHui. IlociaemoBareabHOCTh




pelIeHns 3a/1a4 aHaJIu3a JAHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLICHKA
KayecTBa JAaHHBIX, BBHIOOP W (WJIM) TOCTPOCHHE MOJETH, IMpeoOpa3oBaHuE
JAHHBIX, BU3YyaJIM3allMsl JaHHBIX, HHTEPIIpETalus pe3yabTaToB. [IporpaMMHble
cpenctBa U MHTEpHET-CEpBUCH UIsi 0OpaObOTKH M TPEICTABICHUS JAHHBIX.

bosnbmue nannsie. MammaHoe 00ydeHue

4.2

AHanu3 JaHHBIX C MOMOILBIO 3JIEKTPOHHBIX Tabaul. Beruucienue cymmsbl,
cpemHero  apuMeTndeckoro, HaumOOJbIIEr0  (HAMMCEHBIIETr0) 3HAYCHUS
quana3oHa. Beruncienue kospuuueHTa KOppemsluMM ABYX PsSJOB JaHHbBIX.
[TocTpoenue cronbuaThIX, JUHEHYATHIX U KpYroBbiX auarpamm. [loctpoenue
rpadpukoB  pynkumii. Ilombop  nWMHWUM  TpeHma,  pelieHWe  3aaad
MporHo3upoBaHus. PemieHne 3aad ONTUMHU3ALNN C TOMOIIBIO JIEKTPOHHBIX

TaOIHUIL

4.3

Jluckpern3anusi TP MaTeMAaTHYECKOM  MOJICIIMPOBAHUM — HETPEPBIBHBIX
npoueccoB. MojenupoBanue ABWXeHUA. MojenupoBaHue OUOJIOTHYECKUX
CHUCTeM. MareMaTH4YeCcKHe MOJCIM B OSKOHOMHKE. BBIYHCIHTEIbHBIC
SKCIEPUMEHTHI ¢ MoaensiMu. OOpaboTka pe3yabTaToB dKCIEpUMeHTa. Metoa
HauMEHbIINX KBaJpaToB. OIlIEHKa YHUCIOBBIX MapaMETPOB MOJIEIUPYEMbIX
00BEKTOB U TMpolieccoB. BoccTaHOBIIeHHE 3aBUCHMOCTEH MO pe3ylbTaTaMm

IKCTIEPUMEHTA

4.4

BeposiTHoCcTHBIE — MOzENH. Meroast  MonTte-Kapio. NMmurtanimonHoe

MozenupoBanue. CUCTEMBI MaCCOBOTO OOCITY)KMBaHUS

4.5

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpencTaBlIeHUE
cBeneHuii 00 omHOTUIHBEIX 00bekTaX. Iloine, 3anuck. Kimrou Tadaunel. Padora ¢
roToBOM 0a30¥ JaHHBIX. 3amoJiHeHHWe Oa3bl NaHHBIX. [loMCK, copTHpOBKa U
(bunpTpanus JaHHBIX. 3aPOChl Ha BEIOOPKY JIaHHBIX. 3aIIPOCHI C MapaMeTpaMHu.
Brruucisemble moJis B 3anpocax.

MuoroTtabnuunbie 0a3bl JaHHBIX. TUIBI CBA3EH Mexay TabnuiiamMu. BHenrHuit
ko4, [lemoctHocTs 6a3bl JaHHBIX. 3ampochl K MHOTOTAOJIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBbiii mpoueccop. CpencTtBa MOUCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBAaHHBIE  TEKCTOBBbIE  JOKYMEHThl.  CHOCKH,
ornaBneHue. llpaBuna  UUTUPOBAHMS  HCTOYHMKOB U OQOpPMIICHHUS

O6ubmorpagpuUecKnx CChlIOK




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Bocosa JI.JI., bocora A.1O.,Mudopmaruxa 10 knacc, AKMOHEpHOE 0OIIECTBO
«3parenscrBo «lIpocBemenue», 2023 bocosa JILJIL.,

bocosa A.1O0.,Uudopmatuka 11 knacc, AkimonepHoe o0miectBo «M3narenbcTBo
«IIpocsemenue», 2023

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

1. Uudopmaruka. 10 knacc. DnexkrponHas Gopma yueonuka bocosoit JI.JI.,
Bbocogoii A.1O. (ITonnas Bepcus).

2. Undopmatuka 10-11 kinaccel. Komnbsrorepnsiii npaktukym / JI.JI. bocoga,
A.1O. bocoga, E.A. Muponuuxk, U. /Ix. Kyknuna. — M. : BUHOM. JlaGopatopust
3HaHui, 2022.

3. Madopmatuka 10-11 kmaccel. bazoBelii ypoBeHb : MeToauueckoe mocooue JI.JI.
bocoBa, A.IO. bocoga, H.E. AxBunsinoB, E.A. Muponuuk, U. /. Kyknuna. — M.
: BUHOM. JlaGopaTtopust 3Hanwmii, 2022.

4, byraruna K.JI. Uudpopmaruka. 10—-11 xmaccel. [Ipumepnsie pabouune
mporpaMMebl: y4eb. mocodue jyis o01eoopa3oBaT. opraHu3alyii: 60a30BbIi U
yray6i. yposau / K.JI. bytaruna. —

M. : BUHOM. Jlab6opatopus 3Hanwuii, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MUHTEPHET https://edsoo.ru/

https://myschool.edu.ru/

https://resh.edu.ru/

https://lbz.ru/metodist/authors/informatika/3/eor10.php

https://lbz.ru/metodist/authors/informatika/3/eor11.php

http://fcior.edu.ru

https://resh.edu.ru



https://edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://vk.com/away.php?utf=1&to=https%3A%2F%2Flbz.ru%2Fmetodist%2Fauthors%2Finformatika%2F3%2Feor10.php
https://vk.com/away.php?utf=1&to=https%3A%2F%2Flbz.ru%2Fmetodist%2Fauthors%2Finformatika%2F3%2Feor11.php
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru
https://vk.com/away.php?utf=1&to=https%3A%2F%2Fresh.edu.ru

https://examer.ru/ege po informatike/teoriya/tablicy istinnosti i logicheskie sx

emy

https://umschool.net/library/informatika/algebra-loqiki/



https://vk.com/away.php?utf=1&to=https%3A%2F%2Fexamer.ru%2Fege_po_informatike%2Fteoriya%2Ftablicy_istinnosti_i_logicheskie_sxemy
https://vk.com/away.php?utf=1&to=https%3A%2F%2Fexamer.ru%2Fege_po_informatike%2Fteoriya%2Ftablicy_istinnosti_i_logicheskie_sxemy
https://vk.com/away.php?utf=1&to=https%3A%2F%2Fumschool.net%2Flibrary%2Finformatika%2Falgebra-logiki%2F
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