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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no undopmaTtuke (yriryOJaEHHBIN YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpPEOOBAaHUM K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM  00pa30oBaTENbHOM  MpOrpamMMmbl — CPEJHEro  OOIero
oOpa3zoBanus, npeacrasieHHbix B PI'OC COO, a taxxke denepanpHOil paboueit
IPOrpaMMBbl BOCITUTAHHSL.

[Tporpamma o nHGOpMaTUKe NAET MPECTABICHHE O IENsIX, OOIIEeH CTpaTernu
00ydeHus, BOCTUTAHMSI 1 Pa3BUTHS 00yUaIONINXCsl CPECTBAMH yUeOHOTO MPEAMETa
«Uudopmarukay Ha yriyOnéHHOM YpOBHE, YCTaHAaBIMBAECT O00S3aTEIbHOE
IpEeIMETHOE COJEpKaHue, IPEIyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3ziesiaM
¥ TeMaM Kypca, ONpeAelsieT pacupeesieHne ero mo kiaccaM (rojgaM H3ydeHwus),
na€T MpUMEPHOE pachpeiesieHue Y4eOHBIX YacoB MO TEMaTHYECKHM pasjieiam
Kypca M pEeKOMEHAyeMylo (IMpUMEpPHYI0) MOCIEAO0BATEIbHOCTh UX HM3YUYEHUS C
y4€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKUA y4eOHOTO
mpoliecca, BO3PAaCTHBIX OCOOCHHOCTEN 00YJarOIITIXCS.

[TporpamMma mo uHGpOpPMATHKE OMpEeIIeT KOTMUSCTBEHHBIC U KaueCTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JJs KaXIOTO roja U3yuyeHus, B TOM YUCIIe
JUIS COAEPKATeIbHOTO HAMNOJHEHHs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTecTalluu oOyJaromuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCcyJIapCTBEHHON MUTOrOBOM aTTecTanuu). [IporpamMmma mno uHboOpMaTUKE SIBISETCS
OCHOBOHM JJI1 COCTaBJICHHS AaBTOPCKUX YUYEOHBIX MPOrpaMM H Y4EOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cperHeM o01ieM 00pa30BaHUU OTPAXKAET:

CYIIHOCTb HMH(MOPMATHKM KAaK HAyYHOM JAMCUMIUIMHBI, H3yYarolien
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BO3MOKHOCTH aBTOMATHU3AIMHA HHPOPMAITMOHHBIX
IIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  0O0JacTd  NPUMEHEHHUS  HHDOPMATUKH, TPEXKAE  BCETO
uH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHNE U COLUAIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHKH H  HUH(DOpPMALIMOHHON
JeSITEIIBHOCTH.

Kypc mHdopmatuku 1yst ypoBHS CpeIHEro OOIero oOpa3oBaHUs SIBISICTCS
3aBepUIAIONIMM JTAllOM HENPEepPhIBHOW TMOJATOTOBKM OO0ydYarommxcsi B o0JjacTu
UHGOPMATUKU U UH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH, Omupaercs
Ha coJiepKaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIEr0o 0Opa3oBaHUs U
OMBIT  TIOCTOSSHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, MHTEPIIPETAlUI0 U 000O0IICHHE
3TOTO OTBITA.



PesynpTaTel  yriayOnaeHHOTO ypOBHS HW3y4eHHsT y4eOHOro mpemmMera
«Mapopmatukay OpHEHTHPOBAHBI HAa TMOJIYYECHHUE KOMIETEHTHOCTEH IS
nocyeayromieit npodeccuoHanbHOM nearenbHOCTH. OHU BKIIOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBHIMHU TMOHSATUSMU U 3aKOHOMEPHOCTSIMH, Paclio3HaBaHUE
COOTBETCTBYIOIIMX MM  MPU3HAKOB W  B3aUMOCBS3€HM,  CIIOCOOHOCTH
JIEMOHCTPUPOBATh PA3JIMUHbIC MOAX0/IbI K U3YUYCHUIO SBICHUN;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME U TEOPETUUECKUE 3aJlauH,
XapaKTepHbIE JIJIS1 UCIIOJIb30BAHUSI METOJOB U MHCTPYMEHTAPHS TAHHOTO Y4eOHOTO
peaIMeTa;

HaJIM4ME TMPEJCTABICHUN O JaHHOM Y4YeOHOM IMpeaMeTe KakK IEeI0CTHON
Teopun (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SIX CO CMEKHBIMHU O00JIACTSIMU
3HAHUM.

B pamkax yriny06na€HHOro ypoBHS M3ydeHUs] UHPOPMATUKH OOecreunBaceTCs
1eJIeHaNpaBIeHHAs] TIOJITOTOBKA 00yYarouuxcsi K MpOAOHKEHUI0 00pa3oBaHUsS B
OpraHm3anusx  npo(ecCHOHATLHOTO  O0pa30BaHHUS IO  CIECHHUAIBHOCTAM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € HU(DPOBBIMU  TEXHOJOTHUSMH, TaKUM Kak
nmporpaMMHasi MHXKeHepHs, HGOpMaIroHHass 0e30MacHOCTh, WH()OPMAIMOHHBIC
CUCTEMBl M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJIbIIME JaHHBIE U
MalllMHHOE€ OO0Yy4YeHHE, TMPOMBIIUICHHBI WHTEPHET BeIlleld, HCKYCCTBEHHbBIN
WHTEJUICKT, TEXHOJIOTUM OECIpOBOMHON CBSI3U, POOOTOTEXHWKA, KBAaHTOBBIC
TE€XHOJIOTUH, CHUCTEMbI PACIPENIETEHHOTO PEEeCTpa, TEXHOJOTUU BUPTYaJIbHOU U
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHas 1enb U3y4yeHus yuyeOHoro mnpenmera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CcpeaHero oOmiero oOpa3oBaHus —  oOecIeueHHe
JTanbHEHIIeT0 pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIUHA O00yYaromerocs, ero
TOTOBHOCTH K JKU3HU B YCJIOBUAX Pa3BUBAIOMIETOCS WH(OPMALMOHHOTO O0IIeCTBa
U BO3pACTAIONIEH KOHKYpPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3yudeHHE
nHopmatuku B 10—11 kitaccax 10mKHO 00ECIIEUNTD:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO HAa MOHHUMAHUU POJH
nHpopMaTUK, WHOOPMAITMOHHBIX W KOMMYHHUKAIITMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOUIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIILIICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pasznuyaTh (aKkThl W OLIEHKH, CpPAaBHHUBATh
OIICHOYHBIC BBIBOJIbI, BHUJIETh HX CBS3b C KPUTEPUSIMU OLICHUBAHHS U CBSI3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;

c(hOpMUPOBAHHOCTh  NPEJACTABICHUA O BIUAHUM  WH()OPMAIMOHHBIX
TEXHOJIOTM Ha JKU3Hb YEJOBEKa B OOIIECTBE, IMOHWMAHHUE COIMAJIBHOTO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOrO, MPUPOIHOIO,



HPrOHOMUYECKOT0,  MEIULUMUHCKOTO U (U3HOJIOTHYECKOTO  KOHTEKCTOB
UH(GOPMALIMOHHBIX TEXHOJIOTHUH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH(POPMAILIMOHHBIX TEXHOJIOTHIA,
OCO3HaHUE OTBETCTBEHHOCTH JIIOJICH, BOBICUYEHHBIX B CO3AHKUE U HCIIOIb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UHPOPMALIH;

CO3/IaHHE€ YCJIOBUU JUIsl Pa3BUTHUS HABBIKOB y4e€OHOM, MPOEKTHOW, HAyYHO-
UCCIIEIOBATENILCKONM U TBOPYECKOM AESTENbHOCTH, MOTHMBALIMK OOYy4aroUIuxcs K
CaMOPAa3BUTHIO.

B conepxxanun yuebHoro npenmera «MHdopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Paznen «llu¢gpoBasi rpamMoOTHOCTBY» IIOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIOBIOTEPOB M APYTHX OJEMEHTOB LHU(PPOBOTO OKPYXKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCII0JIB30BAHUIO CPEACTB ONEPALIUOHHON CUCTEMBI, pabOTE B
cetu VHTEpHET M HCNONB30BAaHUK WHTEPHET-CEPBUCOB, HH(DOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBbI HMH(OPMATHKH» BKJIIOYaeT B ceOs
NOHSATUWHBIN anmapaT HMHQOPMATHKH, BOIPOCHI KOAWPOBaHMUS HH(pOpMauu,
U3MepeHUs: MHPOPMALMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aNreOpbl JIOTUKU HU
KOMITBIOTEPHOI'O MOZCIIUPOBAHUS.

Pazgen «AaropurmMbl M NPOrpaMMHPOBAHMeE)» HANPABIEH Ha pPa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy adrOpUTMOB U OLIEHKY HX CIOXHOCTH,
(opMUpPOBAaHNE HABBIKOB pEAIM3allMM IIPOrpaMM Ha sA3bIKax MpPOrpaMMHUpPOBaHUs
BBICOKOT'O YPOBHSI.

Paznen  «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
NPUMEHEHUS HHQPOPMAIMOHHBIX TEXHOJOTUH, pEealM30BaHHBIX B MPHUKIAIHBIX
IPOrpaMMHBIX IPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 3aJa4axX aHaIu3a
JaHHBIX, WCIOJb30BAaHUIO 0a3 JaHHBIX M JJIEKTPOHHBIX TaOJIMIl JIJs pELICHUS
IIPUKJIAAHBIX 337a4.

B npuBenénnom nanee conepxanum ydeOHoro npeamera «HpopmaTukay
KYPCUBOM BBbIJI€JIEHBI JOIIOTHUTEIBHBIE TEMBI, KOTOPBIE HE BXOAT B 0053aTEIbHYIO
nporpaMMy OOy4YE€HHs, HO MOTYT OBITh NMPEAJIOKEHBI ISl U3yYEHHUs OTIEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YyYaOLIUMCS.

VYrinyOnéHHbli ypoBE€Hb HU3Y4EHHMs HMHPOPMATHKU PEKOMEHIyeTCs Ul
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUECHTHUPOBAHHOIO HA  HHXCHEPHYIO U
UHGOPMAIIMOHHYIO C(hepbl ACSITENbHOCTU. YTIYOJNEHHBI YpPOBEHb HW3YYEHHUS
nHpopMaTHKU 00E€CTIEYMBACT: MOJTOTOBKY OOYYarONIUXCs, OPUCHTUPOBAHHBIX Ha
CHEUAJIBHOCTH B 00JacTH HH(OPMALMOHHBIX TEXHOJOTUA U HWHKEHEPHBIE
CIELUAJIbHOCTH, Y4YacTHE B IPOEKTHOM M HCCIEAOBATEIIBCKOW JEATEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMH HAIPaBICHUSIMH OTpaciv HHPOPMAIMOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHUM, MTOATOTOBKY K YUACTHIO B OJMMITHAAX U CAa4e
EnuHoro rocymapcTBEHHOTO SK3aMeHa 1o HHpOopMaTHKe.

[TocnemoBaTenbHOCTh M3YYEHHUS TEM B TIpenesiax OJHOTO Toja OO0ydeHus
MOXXET OBITh M3MEHCHAa IO YCMOTPCHHUIO YYHUTEISI IPH IOATOTOBKE pabouei
IPOrPaMMBI U TIOYPOYHOTO INIAHUPOBAHUS.

OO1ee yncio 4YacoB, peKOMEHAOBAHHBIX ISl U3y4YeHHs] HHPOpMaTUKu — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 daca
B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Hu¢poBas rpaMOTHOCTH

TpeOoBaHUs TEXHUKHA O€30MaCHOCTH U TUTUEHBI ITPU paboTe C KOMIIbIOTEPAMU
U IPYTUMHU KOMIIOHEHTaMH LIU(PPOBOrO OKPYKEHHUSI.

[TpuHIUIBEI pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTYypa
¢bon Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIIECCOPOM.
OmnepatuBHasi, TOCTOSHHAasT M JOJroBpeMeHHas mnamsaTe. OOMEH JaHHBIMU C
MOMOI1IbIO IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsiMO TOCTYIT K TAMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHSA KOMIIBIOTEPHBIX  TE€XHOJOTHM.
[TapamnensHblie BeruKcieHrusa. MHoronpoueccopHsie cucteMbl. CylepKOMITbIOTEPHI.
PacripenenéHuble BBIYUCIUTENbHBIE CHCTEMbI U 00pabOTKa OONBIIUX JaHHBIX.
MoOumnbpHble IM(QPOBBIE YCTPONUCTBA U MX POJIb B KOMMYHHUKalusix. BerpoeHHbie
KOMITbIOTEPBl. MUKpOKOHTpOIepsl. POO0oTH3MpOBaHHBIE TPOU3BOICTBA.

[IporpammHoe obecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX cUCTeM. Bubl
IpOrpaMMHOr0o obOecrieueHus: U uUx HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
oOecrieueHUss MOOWIBHBIX ycTpoiicTB. IlapamnenbHoe mpOrpaMMUPOBAHHUE.
CucremHoe mnporpamMMHoe obOecrnieueHure. OnepaliOHHbIE CHUCTEMBI. Y TUJIUTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAUISIIMA W JEUMHCTAIUIALMA  NPOTPAMMHOTO
obecreueHus.

daiinossie cuctembl. [IpuUHIMIBI pa3MelieHUuss U UMEHOBaHUs (HaloB B
nosroBpeMeHHou mamsth. [1labmonsr qyst onucanust rpymm (aitios.

[Iporpammuoe obecneuenue. JInneH3npoBaHue MPOrpaMMHOro o0ecrneyeHust
u 11U poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE IPOrpaMMHOE 0OecTIeUeHHUE.
KomMmepueckoe 1 HekoMMepUuecKoe HCI0Ib30BaHUE TPOrPAMMHOTO 00eCTIeUeHUS U
1 poBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMmas 3aKOHOAATEIbCTBOM
Poccuiickonn denepanyu 3a HENPaBOMEPHOE HCIIOJIB30BAHHUE NPOrPaAMMHOIO
obecrnieyeHus U IUPPOBBIX PECYPCOB.

[IpyHUMTBI TIOCTPOEHUS U aIMApaTHbIE KOMIOHEHTHI KOMITBIOTEPHBIX CETEM.
Ceresble poTokosbl. Cetb MHTEpHET. Anpecanus B cety MHTepHeT. [IpoToK0IbI
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojaceTH ¢ MOMOIIBIO Macok Ioncerei. CereBoe
agMUHHCTpUpoBaHue. llonmydyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanmuuus CBA3U C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
IIAKETOB.

Bunet  gestenbHoctu B cetu  MutepHer. CepBucel  MHTepHera.
['eonHnopMaimoOHHbIE CUCTEMBI. [ '€0I0KAIIMOHHBIE CEPBUCHI PEATIbHOTO BPEMEHU



(Hampumep, JIOKalusg MOOUJIBHBIX TeNne(pOHOB, OIpPEAENEHUE 3arpy>KeHHOCTH
aBTOMArucTpaseil), ”HTEPHET-TOPTOBIIs, OpPOHUPOBAHUE OUIIETOB U TOCTUHULL.

['ocynapcTBeHHbBIE 3IEKTPOHHBIE CepBUCHI U yciayrd. ColuanbHblE CETH —
OpraHM3anus KOJUJIEKTUBHOTO B3aMMOJECHCTBUS M oOMeHa aaHHbIMH. CereBoi
ATUKET: NIpaBWJa MOBEAECHUA B KubOeprpocrpancTse. [IpoOiema mnomMHHOCTH
nosryueHHoM nHpopmanuu. OTKPBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE W HKOHOMUYECKHE YIPO3bl, CBA3aHHBIC C MCIIOIb30BAHHEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOruil. OOuue mpodsieMbl 3aiuThl
nHpopmaruu 1 nHGOpMaMOHHON 6e3omacHoCTH. CpecTBa 3aUThl HHGOpMAIUU
B KOMITBIOTEpAX, KOMIIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cucreMax. [IpaBoBoe obecnieuenre nHGOpMAITMOHHOM 0€30MIaCHOCTH.

[IpenoTBpaieHe  HECAaHKIMOHUPOBAHHOTO  JOCTyma K  JIMYHOU
KOH(QUACHIMAIBHOW MH(POpPMALMH, XPaHALIEHCS HA MEPCOHAIBLHOM KOMIIBIOTEDE,
MOOUJIBHBIX yCTpoOicTBaX. BperoHocHOE mporpaMMHOE 00€CIeYeHHEe U CIIOCOOBI
OOpbObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anus JUYHOTO apxXuBa
uHpopMmaruu. Pezepsroe konupoBanue. [laponpHas 3amura apxusa.

MudpoBanne ngaHHBIX. CUMMETpUYHBIE W HECUMMETPUYHBIC MIHQPHI.
[Iudper npoctoit 3amensl. Iludp ILlesapsa. Iludp Buxkenepa. Anroputm
mudpoBanus RSA.

TeopeTuueckne 0CHOBbI HH(POPMATHKHU

Nudopmanus, nanasie U 3HaHus. MHPOpMAIIMOHHBIE MPOIECCH B MPUPOJIE,
TEXHUKE U OOIIIECTBE.

HenpeppiBHbIE M JAMCKPETHbIE BEIMYMHBI U cuUrHaibl. HeoOxomumocTsb
JUCKpEeTU3aluy MHQPOpMalUy, NpeJHA3HAUEHHOM JUIsl XpaHEHMs, Nepefadyud U
00paboTKu B HU(POBBIX CUCTEMAX.

JlBonuHoe KkoaupoBaHHe. PaBHOMEpHbIE W  HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOLIEHMM, 3alMCAHHBIX C IOMOILBIO HEPAaBHOMEPHBIX KOJOB.
VYcnosue ®ano. IlocTpoeHne OAHO3HAYHO AECKOIUPYEMBIX KOJOB C ITOMOILBIO
nepeBa. Exununbl namepenust konudectsa nHGopmanuu. AnaBUTHBIA MOAXO K
OLICHKE KOJIM4eCcTBa HH(OPMaLIUU.

Cucrtembl cumuciienusi. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHUCEN B
NO3ULMOHHON cucteme cuuciaeHus. CBOHCTBAa IMO3MLMOHHOM 3alMCH 4YMCIA:
KOJIMYECTBO LU(p B 3allUCH, IPU3HAK JEIMMOCTH YMCIa HA OCHOBAHUE CHUCTEMBI
cuMcieHus. AJITOPUTM TIepeBoa 1eJIoro yncia u3 P-uuHoi cuctemsl cUUCiieHus B
JECATHUUHYIO. AJTOpPUTM IMepeBoja KOHEUHOW P-muHOll npobu B NECATUYHYIO.
AJTOpUTM MEepeBO/ia 11EJI0T0 YUCIIA U3 ACCITUIHOW CHCTEMBI CUHCIIeHMs B P-udHyto.
[lepeBoa KOHEUHOU AecsATUUHON NpoOu B P-nunyro. JIBomyHasi, BoCbMepu4Has u
HIECTHAIIATEPUYHASL CUCTEMBI CUUCIIEHUS, CBA3b MEXAY HUMHU. ApUpMETHUECKHE



Omnepaly B NO3WLHUOHHBIX CHCTEMAaxX CYHUCIECHHsS. TponyHas ypaBHOBEIIEHHAas
cUCTEMA CUUCIICHHUS. [[BONYHO-AeCATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanne TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIUPOBKHU.
Crangmapt UNICODE. Komupoka UTF-8. Omnpenenennie uHPOpMAIIMOHHOTO
00BEéMa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3o0paxkenuit. OueHka  uHPOpMALMOHHOTO  00BEMa
rpaduuecKux TaHHBIX IPU 3aJJaHHBIX pa3pelIeHUH U TITyOrHE KOAUPOBAHUS IIBETA.
[IBeToBbie MOmenu. BekTopHoe komupoBanHue. Dopmathbl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakranpHas rpaduxa.

KoaupoBanue 3Byka. OuieHka HHPOPMAIIMOHHOTO 00BbEMA 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PAIHOCTH KOJIUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3bIBaTeNbHBIE (HOPMBI
(mpenukatbl). KBaHTOPHI CyI1I€CTBOBaHKS U BCEOOITHOCTH.

Jlornyeckue omnepaunuu. TaOGnauIbl MCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornyeckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOLIBIO
TaOJIMI] ICTUHHOCTH. Jlorndeckue onepanuy 1 orepanuy Haj MHOKECTBAMH.

3aKoHbI anredpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUS JIOTUYECKUX
BbIpaKCHUH. JIornueckue ypaBHEHHUsI U CUCTEMbI YPaBHEHUM.

Jlornyeckue (GyHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTUYECKHUX
GyHKIMI OT KoJindecTBa apryMeHToB. [1oyHbIe cucTeMBbl TOTHYECKUX (DYHKIUH.

Kanonnueckne  ¢opmbl  jormdyeckux  BelpaxkeHuil.  CoBeplleHHBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTHUBHBbIE HOpPMajbHble (OPMBI, QJITOPUTMbI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »3y€eMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3zpsaasbeii cymmarop. Iloctpoenue cxem Ha JOTHYECKUX D3JEMEHTaX IO
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENBIX YHMCEN B MNaMATH KOMIbloTepa. OTrpaHHMYEHHOCTH
JMana3oHa 4YHCeNl IIPpU OrPaHUYEHMHM KoJuM4ecTBa paspsaos. Ilepenosinenue
paspsimHON ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIIHHBIX YUCET.

[ToOuToBBIE JoOTHYEcKuEe omepanuu. Jlorudeckuit, apupMeTHUECKU W
nukinyeckuit  capurd. lludpoBanue ¢ MoOMOIIBI0 MOOUTOBOM oOmnepanuu
«uckmoyaromee NI ».

[IpencraBineHre BEHNIECTBEHHBIX YMCEI B NMaMATH KOMIbIOTEpa. 3Hadamas
4acTh W MOPSAJOK yucia. JlnanazoH 3HaA4eHWI BelleCTBEHHbIX yucen. [Ipobiemsl
XpPaHEHUs BEIIECTBEHHBIX WYHCEJ, CBSA3AaHHBIE C OIPAHMYEHUEM KOJMYECTBA
pa3psaoB. BreimonHeHune onepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TP BBIYUCIICHUSX.



AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE

OmnpeneneHrne BO3MOXKHBIX PE3yJIbTATOB PabOTHl MPOCTEHIITNX aITOPUTMOB
YOpPaBJIEHUSI WCIOJHUTEISIMU M BBIYUCIHUTENBHBIX anroputMmoB. OmnpenesieHue
UCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JAaTh TPEOYEeMbIid Pe3yIIbTar.

Otanbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHbIE CpejacTBa:
TPAHCISATOP, OTIaAuuK, mpodmmpoBmK. KoMmunsius u HWHTEpHIpeTanus
nporpamMm. BupTyanbHbie MallIuHEI.

WurerpupoBanHas cpena pa3paboTku. Meroabsl OTIAAKU IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmui. Otnanouynsii BbeiBoA. IlomiaroBoe
BBITNIOJIHEHUE TTporpamMMbl. Touku octaHoBa. [IpocMoTp 3HaueHU IepeMeHHBIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX:
L[EJIOUKCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHbBIEC, JIorn4yeckue. BerBnenus. CioxxHbIe
ycioBud. Luknel ¢ ycnoBuem. Lluknel 1mo mnepeMeHHou. B3ammo3amMeHsSeMOCTb
pa3MyHbBIX BUJOB 1UKIOB. MuBapumant 1mukna. CocTaBieHHE IHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONPEIEIEHHOIO MHBapUaHTa IIUKJIA.

JloxymenTpoBanue nporpamm. Mcnons3oBanue kommenTapues. Iloaroroska
ONUCAHUS IPOrPaMMBbl U UHCTPYKIIMH JJIS TOJIb30BATESI.

AnropuTMBl 00pabOTKM HATypajdbHBIX YMCEJI, 3alMCAHHBIX B MO3WIIMOHHBIX
CUCTEMax CYHUCJICHUS: pa30MeHue 3amucy Yucia Ha OTAeNbHbIE HUQPHI,
HAaXOXXJEHUE CYMMbl W TPOM3BEICHUA LHU(]Pp, HAXOKICHUE MaAKCHMAIbHON
(MUHUMATBHON) TTUDPHI.

HaxoxaeHnue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juamnas3one. [IpencraBinenue
4ucIa B BUJIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTETEHb.

O0paboTka JaHHBIX, XpaHAIUXCS B aitnax. TekcToBbIe U ABOMYHBIC (DAKIIBI.
daitnoBrie mepeMeHnbie ((paitioBbie ykazaTenn). Utenue u3 ¢aiina. 3anuck B (aii.

Pa3buenue 3amaun Ha oa3anauu. [loamnporpamMmsl (pouenypsl U QYHKIHN).
Pexypcusi. PexypcuBHble 00BekTHl ((ppakTansi). PexkypcuBHBIE HpoLEIyphbl H
byaknuu. Mcronp3oBanne CTEKa JIsl OpraHu3alliid PEKYPCUBHBIX BBEI30BOB.

Hcnonp3oBaHne CTaHIAPTHOW OWOTUOTEKH SI3bIKA MPOTPAMMUPOBAHUS.
[MonkmtoueHne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MonynbHBIM NPUHIUIT TOCTPOEHUS TPOTPAMM.

Uucnennsie MeToibl. TouHOE U NpUOIMKEHHOE pellieHus 3a1aun. YuciaeHHbie
METOJIbl PELICHUS] ypaBHEHUN: METoJ mepedopa, METOJl MOJOBUHHOTO JEJICHUS.
[Tpubmmx€HHOE BBHIYMCIICHHWE JUIMH KPHUBBIX. BerumcieHwe miomaneit ¢uryp c
MOMOIIbI0 YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJBbHUKOB, METOJ TpAaIeLuii).
[Touck wmakcumyma (MHHUMyMa) QYHKIIMA OJHOM TIEPEMEHHOW METOJIOM
MOJIOBUHHOTO JICTICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMH — sI3bIKa
IPOTrPaMMUPOBAHUS JJIsI 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IIOSBIIEHUA CHUMBOJA B CTPOKE,
pazOueHne CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, ITOMCK MOJACTPOKUA BHYTPH
JTAHHOW CTPOKH, 3aMEHA HAUJEHHOM MOJACTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOPOM aj(aBuUTE, YyIOBJIECTBOPSIONUINX 33JaHHBIM OrPAaHUYCHUSM.
[Ipeo6pa3zoBanue yncia B CAMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl W TIOCIIEIOBATENBHOCTA 4YHCEN. Bbluucienne 0000mEHHBIX
XapaKTEPUCTHUK SJIEMEHTOB MACCHBA WJIM YUCJIOBOW MOCIEA0BATEILHOCTH (CYMMBI,
MPOU3BEJEHUS, CPEHEro apu(MEeTUYeCKOro, MUHUMAJIbHOTO U MaKCHUMaJIbHOTO
DIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIvHEeNHBIN MOKUCK 33JaHHOTO 3HAYCHHS B MAaCCHBE.

CoptHpoBka 0HOMEpPHOT0 MaccuBa. [IpocTbie METOIBI COPTUPOBKU (METOJ
ny3bIpbKa, METOJl BbIOOpa, COPTUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHUEM.
breictpas coptupoBka maccuBa (amroputMm QuickSort). /IBonuHbIi mOHMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHBIE MacCUBbI (MaTpHilbl). AJTOPUTMBI OOpPabOTKH JIBYMEpPHBIX
MAacCCHBOB: 3aI0JIHEHHE JBYMEPHOI'O YMCIOBOTO MACCUBA IO 3aIaHHBIM IMTPAaBUIIAM,
MOKMCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIYHMCICHHE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOI'O MacCHBa.

HNudopmManuoHHbIE TEXHOJIOT U

TekcToBelil mporieccop. PemaktupoBanue u (opmarupopanue. I[IpoBepka
opdorpapuun u rpammatuku. CpeicTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctuieil.  CTpyKTYypUpPOBaHHbIE  TEKCTOBBIE
nokyMeHTel. CHocku, ornaBieHue. KomnexkTuBHas paboTa C JOKyMEHTaMH.
NHCTpyMeHTBI pelieH3UpOBaHUs B TEKCTOBBIX Mpoleccopax. O0iauyHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuia nuTupoBaHus HICTOYHUKOB U 0(pOpMITCHHUSI
oubnuorpaduueckux ccbulok. OdopmiieHHe CrUcKa JTUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHMYECKHE CpencTBa BBOJA TEKCTA.
Criennanm3upoOBaHHBIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33JaYM aHajlv3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukanums, Kiactepusanus, aHanu3 OTkIoHeHuH. IlocnenoBaTenbHOCTD
pelieHus 3a7ady aHalu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUHCTKA U OLEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJEINH, MPeoOpa3oBaHUE TAaHHBIX,
BU3yaJIM3allvsl TaHHBIX, HHTEPIPETALMS pe3ysbTaToB. [IporpammHbIe cpencTBa u
MHTEPHET-CEPBUCHI JJI1 00paOOTKU M MPEACTABICHUS JTaHHbIX. boJblue naHHbIe.
MaivaHoe o0ydenue. MHTeueKTyanbHbIN aHallu3 TaHHBIX.



AHanu3 JaHHBIX C MOMOIIBIO JEKTPOHHBIX Ta0nuil. BbryucieHue cyMMsl,
cpenHero apupmMeTHIecKoro, HaubObIIEr0 (HAMMEHBIIETr0) 3HaYCHHS JUana3oHa.
Boruncnenue kosgduurenta Koppensuuu IBYX psanoB JaHHBIX. [locTpoenue
CTOJIOUATBIX, JUHEHYAThIX M KpyroBbix jauarpamm. Iloctpoenue rpadukos
dbynkuuid. [Togbop MuHUK TpeHaa, pellieHne 3a1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pelIeHHE YpaBHEHHM ¢ TOMOULIbI0 TOA0O0pa MapameTpa.
OnTuMu3anys Kak NOMCK HAWIYyYIIEero peleHus B 3aJaHHbIX yciaoBusx. LleneBas
byHKuus, orpanrdeHus. JIokanbHbIe U r100aaIbHbI MUHUMYMBI 11EJI€BOM (DYHKIIUU.
Pemenue 3a1a4 onTUMHU3aUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIUII.

11 KIIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

TeopeTnueckue mMOAXOAbI K OIEHKE KOJuuecTBa HH(MOpManuud. 3aKoH
annutuBHOCTH MHGpopManuu. dopmyna Xaptnu. MHpopmaus u BEepOSTHOCTS.
®opmyiia lllenHoHa.

Anroputmbl  ckatust naHHbIX. Anroput™ RLE. Anroputm Xaddwmana.
AnroputMm LZW. ANropuTMBbl CKaTus JaHHBIX C TOTEPSIMHU. Y MEHbIIICHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Ujien anroputmos cxkarus JPEG, MP3.

CkopocTh Iepefaud JaHHBIX. 3aBHCHUMOCTb BPEMEHM Iepeladyd  OT
MH(POPMALMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHana cBs3u. IIpuuumnbl
BO3HMKHOBEHHUSl OIIMOOK Mpu 1nepenadye JaHHbIX. Koapl, mMo3Bossomme
oOHapyXMBaTh M HCHPABIATH OIIMOKM, BO3HUKAIOUIME NpPU IEpenaye JaHHBIX.
Paccrostnne Xsmmunra. Koguposanue ¢ noBropenuem 0utos. Koasl Xammunra.

Cucrembl. KoMmMnoHeHTBI cuCTEMBI M HX B3aumozeucTBue. CHUCTEMHBIN
ahdekrt. Ynpapienue kak nHGopMaoHHbli nporiecc. OOpaTHas CBsI3b.

Mopenu u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOAEIH
MOJIETIUPYEMOMY OOBEKTY WJIM TpoLeccy, 1eau moaenupoBanusa. Dopmanuzanus
NPUKJIAIHBIX 33]a4.

ITpencraBieHne pe3yapbTaTOB MOJECIHUPOBAHMS B BUAC, YAOOHOM JJIA
BOCHPUATHUS YesIoBEKOM. I'padnueckoe npeacTaBieHUe JaHHbIX (CXEMbl, TAOJIULBL,
rpadukxm).

I'padbi. OcHoBHbIe noHSTHS. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEXKHOCTH. Pemienne
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaiIu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXAy BeplIIMHaMu rpada, OmpelesreHue KOoJU4ecTBa
pa3IMYHBIX MyTeH MEXy BEpLUIMHAMYI OPUEHTHPOBAHHOTO AllMKINYECKOro rpada).

HepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoOwl 00xoma mepena.
ITpencraBieHne apupMeETHUECKUX BBIpAXKEHUN B BUAE AepeBa. JUCKpeTHbIE UTPBI
JIBYX UTPOKOB ¢ TIoytHOM nHdopmarmeit. [loctpoenue nepeBa nepedopa BapuaHTOB,



OMMCAHMUE CTPATETHH UTPHI B TAOIMYHOM (popme. BHIUTPHINIHBIE U TPOUTPHILIHBIE
ITO3ULMH. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOro HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacrnio3HaBaHusl yCTHOUM peun. KorHutuBHble cepBUChl. MieHTU(UKALNA U TOUCK
U300paKeHUH, pacro3HaBaHue T, CamooOyuatoiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHMe METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B OOy4aroumx cucremax. Vcmoib30BaHnEe METOA0B
MCKYCCTBEHHOTO0 MHTEJJIEKTa B poboToTexHuke. MuTepHeT Bemei. [lepcnekTuBs
Pa3BUTHS KOMITBIOTEPHBIX HHTEJUIEKTYAIbHBIX cUCTEM. HellpoHHBIE CETH.

AJITOPUTMBI H IPOrPaAaMMHUPOBaHUE

dopmanm3anys NOHATUA anroputMa. Mammza TelOpHHIa Kak yHUBEpCaJbHAs
Mozenb Beruucinenuu. Tesuc Yépua—TwropuHra.

O1eHKa CIIOKHOCTH BbIUMCICHUM. Bpems paboThl U 00bEM HCIIOIB3YEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OreHka
ACUMIITOTHYECKOM  CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI  [TOJMHOMHAIBHON
cnoxHocTu. [lepebopHbie anroputmsl. [Ipumepbl pa3nuyuHbIX aaropUTMOB PEIICHUS
OJIHOM 337ja4M, KOTOPbIE NUMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpoCTBIX YuCeNn B 3aJaHHOM JWAIla30HE€ C IIOMOIIBIO aIropuTMa
«pemiero DparocheHar.

MHoropa3psigHbie LeNble Yncia, 3aa4u JUIMHHON apu(METUKH.

CnoBapu  (accolMaTWBHBIE MAaCCUBBI, OTOOpaXeHWs). XdII-TaOJIHIIBI.
IToctpoenune andaBUTHO-4ACTOTHOIO CIIOBApPS JIs 33JJaHHOTI'O TEKCTA.

Crexu. AHamu3 NpaBWIBHOCTH CKOOOYHOIO BbIpaXXEHUs. Brluucienue
apu(pMETUYECKOr0 BBIPAXKEHUS, 3aIIMCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnosib30BaHUE OYEPENH 11 BDEMEHHOIO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO JepeBa
B3BEILIEHHOIO CBSI3HOI'O HEOPUEHTHPOBAHHOIrO rpada. KomuyecTBo pasiavyuHbIX
nyTel MeXAy BEpIIMHAMU OPUEHTHPOBAHHOIO AlMKIMYECKOIo rpada. AIropurm
JIEHKCTPBL.

Hepesbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMYHBIE
(bunapubie) naepeBbs. [locTpoeHme pepeBa UIsl 3aIaHHOTO apUPMETHIECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmel o0xoja Jepesa. Vcnonp3oBaHue cTeka U
ouepenu A1 00Xo/a IepeBa.

JIlnHamMu4eckoe NIpOrpaMMHMpPOBAHME KaK METOA peumeHus 3aaad ¢
COXpPAaHEHUEM NPOMEKYTOUYHBIX pPE3YyJIbTaTOB. 3aJlayd, pellaeéMbleé C MOMOUIBIO
JUHAMHYECKOTO IPOrpPaMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (YHKIIU,
IIOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3ALIUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM INPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBoicTBa MU MeTO/bl 00bEeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJU3.



Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOAXOA.
WNHkancynsnus, HacleI0BaHue, TOIUMOP(U3M.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTepdeiica
n0J1b30BaTeN . MIcronb30BaHe TOTOBBIX YIIPABISIEMbIX YJIEMEHTOB ISl HOCTPOCHUSI

uHTepdeiica.
O630p  s3pIKOB  mporpammupoBaHusi.  [loHatme o  mapaaurmax
IPOTrPaMMUPOBAHMUS.

HNudopmManuoHHbIE TEXHOJOT U

Oranbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOTO  MOJEIMPOBAHUA: ITOCTAHOBKA
3ajaud, pa3paboTKa  MOJENM, TECTUPOBAaHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJICIUPOBAHMSL.

JuckpeTusanusi TpU MaTeMaTUYECKOM MOJICTMPOBAHUM HEMPEPHIBHBIX
npoiieccoB. MonenupoBanue JBuxKeHus. MoaenupoBaHue OMOJIOrMYECKUX CUCTEM.
MaremaTnyeckue MOJEIM B DKOHOMHKE. BBIYMCIUTENBHBIE 3KCIIEPUMEHTHI C
MOJIEJISIMU.

OOpaboTka pe3yabTaTOB SKCIEpUMEHTa. METol HaMMEHBITNX KBaJpPaTOB.
OneHka 4YHCIOBBIX TApPaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHoctHpie  Momenu.  Metoasl Monte-Kapno.  MMmuTtanmnonHoe
MozenupoBaHue. CUCTEMBI MACCOBOIO OOCTYKMBAHUSI.

Tabmuunbie (pensiMoHHBIE) Oa3bl MaHHBIX. Tabmuia — mpeacTaBiIcCHUE
cBeleHMI 00 OJHOTHIIHBIX oOBbekTax. Ilone, 3ammch. Kiorou tabimmipel. Pabora ¢
roroBoil 0a3oil naHHbIX. 3amnojHeHWe Oa3bl naHHbIX. [louck, copTupoBKa u
bunabTpalys TaHHBIX. 3alpochl Ha BBIOOPKY JIaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiempie moss B 3ampocax.

MmuoroTa0anunblie 6a3bl JaHHBIX. TUIBI CBA3EHM Mexay TadnuiamMu. BaenmHmit
kJtou. [{enoctHOCT 6a3bl TaHHBIX. 3aIPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

NuTepHer-nipunoxenus. [IoHsITHE O CEpBEPHON U KIIMEHTCKOW YacTsaX CauTa.
TexHoyoruss «KJIUEHT — CepBEP», €€ TOCTOMHCTBA U HeAoCTaTKU. OCHOBBI A3bIKa
HTML wu xackamupix Tabmuir ctuied (CSS). Cuenapum Ha si3pike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenue BeO-caidToB. Yciyra XxocTuHra. 3arpyska (aiyioB Ha cailT.

BBoa u300pakeHuil ¢ HUCMOJIB30BAHMEM PA3TUYHBIX LHUQPPOBBIX YCTPOUCTB
(madpoBeIx (poToanmapaToB U MHUKPOCKOTIOB, BHIICOKAMEp, CKAaHEPOB U JAPYTHUX
yctpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcriektuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpPEKIMS  IBETA.
OOecuBeurBaHUE I1BETHBIX u300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIbTPHI.



Mmuorocnoitusie n3o0paxkenusi. TekctoBble ciou. Macka cnos. Kananbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka mimoctpanuii 1jist BeO-cailToB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekropnas rpaduka. IlpumutuBbel. I3MeHeHHE TOpsAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnionp3oBanue KOHTYpOB. BekTopusalius pacTpoBbIX H300paxeHH.

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mojelield. CeTouHbIe
mozenu. Marepuanel. MopenupoBaHuE HMCTOYHUKOB oOcBelieHus. Kamepsl.
AnnutuBHble TexHOJ0ruM (3D-npunTepsl). [loHATHE O BUPTYaIbHOM peaibHOCTH U
JOTIOJIHEHHOM PEasIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
o0yyJaroumxcsi pPyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM BHYTPEHHEH MMO3ULIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX
yOEXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
00111eCcTBa, paCIIMPEHUE KU3HEHHOTO ONBITA U OMbITa JEATEILHOCTH B Ipoliecce
peanu3aluMd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIlpaBJICHUI
BOCITUTATEIHLHOU JIEATETLHOCTH.

B pesynpraTte wusydeHuss wHOOpPMATHKKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y oOydarorierocs OyayT chOpMHPOBAHBI CICTYIONINE JTAYHOCTHBIC
pe3yabTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
¥ TPaBOMOPS/IKA, COOJOICHHE OCHOBOIOJIATAIONINX HOPM HWH(GOPMAIIMOHHOTO
npaBa U UHGOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH MJICOJIOTMU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(OoOUM, AUCKPUMHUHALMK T[I0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NIaTPUOTUYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HACJIEeNIUI0, TOCTHXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMAaHUE 3HaUYeHUs UH(POPMATUKH KaK HayKu
B 'KU3HH COBPEMEHHOTO 00IIEeCTBA;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTEpHeT;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas SCTETUKY HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh PA3JMYHbIE BUIbI HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha UCTIOJIh30BaHUN UH(POPMAITMOHHBIX TEXHOJIOTH;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTHL  3JI0POBOTO W Oe3omacHOro  oOpaza  >KHU3HH,
OTBETCTBEHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBbIO, B TOM UHKCIIE 3a CUET COOIIOICHUS



TpeOoBaHUN  0e30mMacHOM  HKCIUTyaTallid  CPEACTB  HMH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIMATBHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJIHSATH TaKyIO JESTEIbHOCTD;

uHTepec K cdepam MNpoPecCHOHATbHON JAESITETbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHSX HAyKH HH()DOPMATHKH W HAyYHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oynmymiel mpodeccuu u
pealin30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TIJIaHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUH BCEU KU3HU;

7) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

OCO3HaHHE TJ00ATBHOTO XapakTepa SKOJIOTMYECKHUX MpoOJeM W MyTed HX
pelieHus, B TOM 4YucClIe C Y4€TOM BO3MOXKHOCTEH HMH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKd, JOCTIDKEHUSM HAyYHO-TEXHHYECKOTo Iporpecca Hu
OOLIECTBEHHON MPAaKTUKH, 32 CUET MOHUMAHUS POJIM UH(POPMALIMOHHBIX PECYPCOB,
WHPOPMAITMOHHBIX TPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHSIX
udpoBoii TpaHchopmaliu MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIIECTBA;

OCO3HAaHHE IICHHOCTH HAyYHOUW JEeSATENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

B mporuiecce nocTrkeHus IMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOTPAMMBI IO
uHPOpMATUKE y OOYYarONINXCs COBEPIICHCTBYETCS AMOIMOHAIBHBIN MHTEJUICKT,
Ipenoiararomi chOpMUPOBAHHOCTH:

CaMOpEryJIMpOBaHMs, BKIIOYAIONIEIO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMY, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCIexy, ONTHUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE ICHCTBOBATh, MUCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTHX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHMH KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHUS
C IPYTUMHU JIIOJIbMHU, 3200TUTHCS, IPOSIBISATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUs HWHPOPMATHKHA HA YpPOBHE CpPETHETO OOIIero
oOpazoBaHusi y oOydaromierocss OyayT cOOpPMHUpPOBaHBI MeETaNpPeIMETHbBIC
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YUYCOHBIX JCUCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE  YHUBEPCAIbHBIC yYeOHBIE JIEUCTBHS, KOMMYHUKATHBHBIC
yYHHUBEpCaJbHbIe Y4YeOHBIC NCWUCTBUSA, PETYIATHBHBIC YHHBEpPCAJIbHBIC YUEeOHBIC
JEHCTBHS, COBMECTHAS ICATEIHHOCTb.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe /1eiicTBUS

1) 0a30Bble JIOrHYeCKHUE TeHCTBHSA:

CaMOCTOSITENILHO  (hOpMyNIHpOBaTH W aKTyaJU3WpoOBaTh  MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBIH MPU3HAK WJIM OCHOBAHWS ISl CpPaBHEHUS,
Kiaccudukanuy u 00001IeHNS;

OTpEACNATh IIeNIM JEATEIHHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHH UX
TOCTHKCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEpUATbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTIEICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATH U BBITIOIHATH pa0OTY B YCIOBUSAX PEATbHOTO, BUPTYATbLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH yUeOHO-UCCIIEA0BATEIbCKON M MTPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMH  paspemieHusi MpoOsieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTUUYECKUX 33]1a4, MPUMECHEHHIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

OCYIIECTBIISITh PA3UYHBIC BHUIBI JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO
3HAHUS, €r0 HMHTEPIIPETAIluU, MPEeOOpPa30BaHUI0 M TPUMEHCHHIO B Pa3THMYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHCJIE TpPH CO3JaHWU YYEOHBIX U COIHMAIBHBIX
IPOEKTOB;

(GbopMUPOBATh HAYYHBIA THUT MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMA U METOJIaMHU;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0OpPa30BATEIBHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



BBISIBJISITH TPUYMHHO-CIIEICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHAJTM3UPOBATh IOJlyYECHHBIE B XOJE pEIICHUs 3aJauyd  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIIATH IIEJIEHANPABICHHBIM IMOMCK IepeHOca CPEACTB U CIOCOOOB
JecTBUS B MPO(PECCHOHATIBHYIO CPEey:;

yMeTh TEPEeHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KU3HECSATEIIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBbIE WJEH, NpeAsiaraTh OpUTrHHaJIbHbIE MOAXOJbl U PELICHus,
CTaBUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUsI HHPOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYHIECTBJIATH  TOMCK,  aHANIW3, CUCTEeMAaTH3alUi0 U
MHTEpIpeTanio HHPOPMAIMK PA3TUYHBIX BUAOB U (POPM NpeCTaBICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX Qopmarax ¢ y4€TOM Ha3HAUYEHUS
uHbOpMallMl W LEJIeBOW ayAUTOpPUM, BbIOMpas ONTHUMAIbHYIO (opmy
IpEJICTaBICHUS U BU3YyaIU3alliy;

OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HMH(OpMaIuu, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

UCTOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHUKAIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbBIX
3a11a4 ¢ cOOI0ICHIEM TPeOOBaHUI 3PTrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHHsl, MPaBOBbIX U JTUYECKHX HOPM, HOPM HH(POPMAIMOHHOM
0Ee30I1aCHOCTH;

BJaJe€Th  HAaBbIKAMUM  pAaclO3HABaHMs M 3alIMTHl  MH(POpMAIUH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBIE YHHBepPCAJbHbIE YueOHbIe 1eiicTBUSA

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMH BO BCEX cepax KU3HHU;

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, PAcloO3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyallMd u
cMSr4aTh KOHQIUKTHL;

BIAETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(IUKTHBIE CUTYaIUH;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATEJIbHOCTD:

IOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIUX
MHTEPECOB M BO3MOXHOCTEH Ka)X/I0T0 WieHa KOJIJICKTHBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh ACWCTBUS MO MX JOCTH)KEHHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacrpeneisaTh pojd ¢ y4E€TOM MHEHUH YYacCTHHUKOB, OOCYXKIAaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYaCTHUKA KOMAH bl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJEUM C TO3UIHMUA HOBH3HBHI,
OpUTHHAJILHOCTHU, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbBIC YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS

1) camoopranu3amnus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESITEIbHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIHHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEUICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYallUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbBIX O0JAaCTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJa/JeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHHSA
COBEpLIAEMBIX JCHUCTBUI M MBICIUTEIBHBIX TNIPOLIECCOB, UX PpPE3YJIbTATOB U



OCHOBaHHUM, UCIOJIB30BaTh MPUEMBI peIeKCUU A OLEHKH CHUTyalluH, BhIOOpa
BEPHOT'O PELIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToB
JESTEIBHOCTH.

3) npuHATHSA ce0s U APYTHUX:

IPUHUMATD ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaIU3e pe3yJbTaToOB
NESITENIbHOCTH;

IpU3HABaTh CBOE IIPABO U NPABO APYTUX HA OIIHUOKY;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TO3HUIMH JPYTOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce usyuenusi kypca uHPOpMATHKU YriayOn€HHOTO ypoBHsA 6 10
Kacce 00y4arouuMucs OyIyT TOCTUTHYTHI CIEAYIOIIHNE MPEAMETHBIE PE3YJIbTATHI:

BJIAJICHUE MPEACTABICHUSIMU O POJM WHGOpPMAIMU W CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSAMU «HHGOPMAIIHS,
«UH()OPMALIMOHHBINA TPOLECCH, KCUCTEMAY, KKOMIIOHEHTBI CUCTEMBI», «CUCTEMHBIN
ah ey, «mHDOpPMaLIMOHHAS CHCTEMAY, «CUCTEMa YIIPABICHUS»;

BJIaJICHUE MeToAaMu IMoucka uHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTUYECKU OILIEHUBATh MH(OpMAIIUIO, MOIYYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIINE JaHHbIC, MPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TMOJY4YEHUs] W  HampaBlE€HUS  HCIOJNb30BAHUS, yMEHHE
KJaccu(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaIW3a JaHHBIX (MPOTHO3HPOBAHUE,
KJaccuduxanus, KJIacTepHU3alus, aHaIu3 OTKJIOHEHUH ), MOHUMATh
MOCJIEI0BATEIBHOCTD PEIICHNUS 3a/1a4 aHAIN3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BHIOOp W/WIM TOCTPOCHHUE MOJIEINH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allysl JaHHBIX, HHTEPIPETalus Pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX MPUHIMIIOB YCTpoicTBa U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIINI pa3BUTHUSA
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJaJICHNE HaBbIKAMHU pabOThl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPaAMMHOT0 0OecIieueHus Uil pelieHusl yueOHBIX 3a/1ay 10 BIOpaHHOU
crienuaIn3aluu;

HaJIM4Ke MPECTABIEHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3AINU U (YHKIIMOHUPOBAHHS KOMITBIOTEPHBIX
ceTeil, 00 0OmWMX NpUHLHUIAX pPa3pabOTKH W (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHUM;



MOHUMAaHHE YTPo3 HH(POPMAIIMOHHOM 0€30MaCHOCTH, UCIIOIb30BAHIE METOOB
U CPEICTB MPOTUBOACHCTBUS 3THUM Yrpo3amM, COOJIOJIeHUE Mep Oe30MacHOCTH,
OPEeIOTBPALIAIONIMX HE3aKOHHOE paCHpOCTPAHEHUE TMEPCOHANbHBIX JJAaHHBIX,
cobimofieHne TpeOOBaHUN TEXHUKU OE30MaCHOCTH W THUTHEHBI IPU paboTe ¢
KOMITBIOTEPAMHU U JPYTUMHU KOMIIOHEHTaMHU LU(PPOBOr0 OKPY>KEHHMsI, [IOHUMAHUE
IIPABOBBIX OCHOB MCIOJIb30BAaHUSI KOMITBIOTEPHBIX MTPOrpaMM, 0a3 TaHHBIX U paOOTHI
B cetu MHTEepHeT;

NOHMMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMH PA3JIMYHBIX BUJOB
uHdopMaIuu, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JaHHBIX MPHU 3aJIaHHBIX MapaMmeTpax JAUCKPETH3allUH,
YMEHHE ONPEIENIATh CPETHIOI CKOPOCTh MEPEIauu TaHHBIX, OLICHUBATh U3MEHEHHE
BpEMEHHM Tepefayd IMpPUd HU3MEHEHWH HH(OPMALHMOHHOTO 00bEMA MNaHHBIX U
XapaKTEPUCTHUK KaHAJa CBA3H;

yYMEHHUE HCIOJIb30BaTh MPU PEUICHUU 3a/1a4 CBOWCTBA MO3UIIMOHHOM 3amucu
Yycell, AITOPUTMa MOCTPOCHUS 3aIIMCH YKCia B TO3UIIUOHHON CUCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YHUCJIa MO CTPOKE, COJAEprKalleil 3amuch
3TOTO YMCJIA B TO3UIIMOHHON CUCTEME CUMCIICHUS C 3a/IaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJIHATH apU(PMETHUUECKHUE ONlepallii B O3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATH MPEe0Opa30BaHUs JIOTHUECKUX BBIPAKEHUH, HCIOIb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JIU3BIOHKTUBHON U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax MO 3a/laHHOM Tadnuiie
UCTUHHOCTH, HCCJIEA0BAaTh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPKAILIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbl YPaBHEHUM;

NOHMMaHuE O0a30BbIX aJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3aMUCh YHMCEN B MO3UIMOHHON CUCTEME CUUCIICHUS, HAXOXICHUE
BCEX MPOCTHIX YHMCEI B 3aJaHHOM JMarna3oHe, 00padoTka MHOTOPa3psAHBIX IIEIbIX
YHUCeJl, aHAJIM3 CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHUE ONpPEAeNsATh CI0KHOCTh HM3Yy4aeMbIX B Kypce O0a30BbIX alFfOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, MepeOOpHbIe
AJITOPUTMBI, TBOMYHBIN MOUCK) U NMPUBOAUTH MPUMEPHl HECKOJIBKUX aIrOPUTMOB
PA3HOU CIIOKHOCTH ISl PELICHUS OJHOU 3a7a4H;

BJIAJICHUE YHUBEPCAJIbHBIM SI3bIKOM MPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMH O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPaBIISIONINE
KOHCTPYKLIMH, YMEHHE OCYUIECTBIATH AaHAIU3 IMPEAJOKEHHOM MpPOrpamMMBbl:
ONPENENATh Pe3ynbTaThl padOThl MPOrPaMMbl MPU 33JaHHBIX MCXOAHBIX JAHHBIX,
ONpEeNENsaTh, NPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX
pEe3yibTaTOB, BBIABISTH JIaHHBIE, KOTOPHIE MOTYT NMPUBECTU K OMIMOKE B padoTe
nporpaMMmel, GOpPMyIHPOBATh NPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTypUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MATEPHAIIBI C UCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHHE UCTIOJIb30BaTh 3JICKTPOHHBIC TAOIUIIBI AJIs aHAIIN3A, TIPEJCTABICHUS 1
00paboOTKN JaHHBIX (BKJIIOUYAs BBIYHCIECHUE CYMMBI, CPEIHETO apu(METHIECKOTO,
HAauOONBIIET0O W HAWMEHBIIEr0 3HAYCHWN, pELICHHEe YpaBHEHWM, BBIOOP
ONTUMAJIBHOTO  peHIeHHs, 1oAOOp JUHUM  TpPEHJa, peuieHhe  3ajad
MIPOTHO3UPOBAHUA).

B mporecce m3yuenuss kypca MHPOpPMATHKU YriayOn€HHOTO ypoBHs 6 11
K1acce 00yJarouMHuCs Oy TyT JOCTUTHYTHI CIIEIYIOIINE MTPEIMETHBIC PE3yIbTaThI:

YMEHHE CTPOUTHh HEPaBHOMEpHBIE KObl, JAOIMYCKAIOUIME OJHO3HAUYHOE
JEKOAUPOBaHUE COOOIIeHNH (TpeduKCHbIE KOABI), HCIOJNb30BATh IMPOCTEHIIINE
KOJbI, KOTOpBIE TO3BOJITIOT OOHAPYKUBATh U WUCIIPABIIATH OMIMOKH MPHU TIepeaade
JaHHBIX, CTPOUTH KOJ, OOECIEeYMBAIONINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOILEHUs MPU HU3BECTHON YacTOTe CHUMBOJIOB, MOSCHSATH MPUHIUIIBI
paboTHI IPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pelllaTh aJfOPUTMHUYECKHUE 3aJaud, CBSI3aHHBIE C aHAJTUW30M rpados
(3a/1a4¥ MOCTPOEHUS ONTUMAIBHOTO IyTH MEXAY BEpIIMHAMU Trpada, ornpeacaeHus
KOJIMYECTBA PA3MUYHBIX TyTed MEXIy BepIIMHAMH OPHEHTUPOBAHHOTO
AIIMKJIMYECKOTo rpada), yMeHue UCoab30BaTh JEPEBbs IPU aHATIU3€E U IOCTPOCHUHU
KOJIOB U ISl IPEJCTABIICHUSI apU(PMETHUECKUX BBIPAXKECHHM, MPU peLICHUH 3a7a4
MIOWCKAa W COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY aJTOPUTMY,
paspabaTbIBaTh 1 0OOCHOBBIBATH BBEIUTPHIIITHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaThlBaTh W pEATM30BBIBATH B BHUJE MpOrpaMM 0a3oBbIC
aJITOPUTMBI, YMEHHUE HCIOJIb30BAaTh B MPOTpaMMax JAaHHBIC Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMUYEHUI Ha TUana3oH UX BO3MOXKHBIX 3HAUCHUU, MPUMEHSTH MpPH
pEIICHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBapH, CTEKH, OYEPEIH, IEPEBH),
UCTIONB30BaTh 0a30BbIe OMEpalldd CO CTPYKTypamMH JaHHBIX, HPHUMEHATH
CTaHJApTHBIE U COOCTBEHHBIE MOMPOTPAMMBI JJIs1 00paObOTKM YUCIIOBBIX IAHHBIX U
CHUMBOJIBHBIX CTpPOK, HCIOJIb30BaTh MpHU pa3paboTke MporpaMMm OHOIMOTEKU
HOJIMpPOrpaMM, 3HaThb (YHKUIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIbHBIX
CPEICTB Cpebl pa3paboTKU, yMEHHE UCIIOIb30BaTh CPEICTBA OTIAAKH IPOrpPaMM B
cpelie MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTHPOBAThH POTPAMMBI;

yYMEHHE CO371aBaTh BeO-CTPaHUIIBI,

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU 0 0a3aX TaHHBIX, UX CTPYKTYpPE, CPEICTBAX
co3/laHus U paboOThl C HUMHU, YMEHHUE MCIOJIb30BaTh TAOJUYHBIE (PENISIIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aMpPOCHI B 0a3ax NAaHHBIX, BHITIOJHATH COPTUPOBKY H
MOUCK 3amuceld B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyr 0a3y JaHHBIX) U
CIPaBOYHBIEC CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MaTeMaTHUECKUE MOJIENN AJIs aHallnu3a
00BEKTOB U MPOLECCOB: (HOPMYITUPOBATH LIETb MOACTUPOBAHUS, BHIITOJIHATH aHAIIN3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OICHHUBATh COOTBETCTBHE
MOJIETI MOJICTIMPYEeMOMY OOBEKTY WM TIPOIECCY, MPEACTaBIATh PE3yJIbTaThl
MOJICTTUPOBAHUS B HATJISTHOM BUJIC,

YMEHHE OpraHU30BBIBATh JMYHOE HMH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3JIMYHBIX CPEACTB LHUQPPOBBIX TEXHOJOTHM, MOHUMAaHUE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, MH(PPOBBIX
00pa30BaTeNbHBIX CEPBHUCOB;

MIOHMMAaHNE OCHOBHBIX MPHUHIMIIOB Pa0OThI, BO3MOKHOCTEH U OTpaHUYCHUS
MPUMEHEHHUSI TEXHOJIOTM MCKYCCTBEHHOTO WHTEJUICKTa B PA3IMYHBIX 001aCTsIX,
HAJIMYUE TPEJICTaBICHUM O Kpyre peuiaeMblx 3aJad MAalIMHHOTO OOydYeHHus
(pacno3HaBaHusl, KjiacCU(PUKAIIMU U MPOTHO3UPOBAHUS) HAJTUYUE MPEACTaBICHUN
00  HWCHONB30BaHWU  HMHQPOPMAIMOHHBIX  TEXHOJOTHMA B  Pa3jMYHBIX
npo(deccHoHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Kontpoabubie IpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypcsbl
Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
11 Komnbrorep - yHHBEpCaabHOE YCTPOMCTBO 6
' 00pabOTKHU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomMmnerotepHslie cetu
1.4 Nudopmannonnas 6€301macHOCTh 2
Hroro o pazneny 24
Pasznea 2. Teoperuyeckue 0CHOBbI MH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 beA dopan 19 2
KOMIIBIOTEpE
2.2 OcCHOBBI aJITeOPHI JIOTUKH 14 1
23 KomnbrotepHas apudmernka 7 1
Hroro no pazneny 40
Pa3nes 3. AnropuTmMbl M IpOrpaMMHpPOBaHUe
3.1 BBenenue B mporpaMmmMupoBaHue 16 0.5
3.2 BcnomoratenbHbIE anropuTMbl 8 2
3.3 YuciaeHHble METOIEI 5 3
34 AnTOopuTMBI 00PabOTKH CUMBOJIBHBIX 5 |

MAHHBIX




3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Uroro no pasneny 44
Paznen 4. UndopmanmoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus JagHbIX 8 3
Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m P Konrtpoabsnbie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
WNudopmanus u nHGOpMaImOHHbIE
1.1 dopman dopman 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnroputmMbl M IPOrpaMMHpPOBaHue
2.1 DJIEeMEHTHI TEOPHUH AITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPHI TAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
porpaMMHUpOBaHUs
Hroro no pazneny 50
Paznen 3. UndpopmanmoHHbIE TEXHOJIOTHHI
31 KomnbroTepHO-MaTeMaTH4YeCKOe 2 )
’ MOZIETTMPOBAHKE
3.2 bazsl qanHbIX 10 4
33 Be0-caiitbl 14 4
34 KowmmerotepHas rpaduka 3.5
3.5 3D-MoaenupoBaHue 8 3
Uroro no pazaeny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoasusie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl

TpeOGoBaHMs TEXHUKU
0€30IMaCHOCTH Y TUTHEHBI ITPH
paboTte ¢ KOMMbIOTEpaMH 1
JIPYTUMH KOMIIOHEHTaMHU

M (ppoOBOTO OKPYKEHUS

https://m.edsoo.ru/86d48e56

[TpuHLIMTIBI PaOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

https://m.edsoo.ru/9dbf782d

OOMeH TaHHBIMU C ITOMOIIIBIO LIHH.
KoHTposieps! BHENTHUX yCTPONUCTB

https://m.edsoo.ru/a34ec768

ABTOMAaTHYECKOE BHITIOJTHEHUE
IIPOTPaMMBI ITPOIECCOPOM

https://m.edsoo.ru/cd935876

OnepaTuBHasi, IOCTOSTHHAS U
JOJITOBPEMEHHAsI TaMSATh.
KoHTposiepsl BHENTHUX YCTPOUCTB.
[Ipsamoii moctyn K naMaTh

https://m.edsoo.ru/73636fcc

CoBpeMeEHHbBIE KOMIIBIOTEPHBIE
TEXHOJIOTUU

https://m.edsoo.ru/la6a32cf

[Iporpammuoe obecrnieueHne
KOMITILIOTCPOB, KOMITBIOTCPHBIX
CHCTEM M MOOMJIBHBIX YCTPOMCTB

https://m.edsoo.ru/838827ec




CucremMHO€ MpOrpaMMHOE
obecnieuenue. OnepalliOHHbIE
CHUCTCMbI

https://m.edsoo.ru/a46bas517

Yrunutel. dpaiiBepbl yCTpPOCTB.
[TapannensHOE MPOrpaMMHUpPOBaHHE

https://m.edso0.ru/69a677d5

10

WNHcTannsauus u NenHCTAIISAIUS
MPOrPaMMHOTO O0ecTIeueHUs

https://m.eds00.ru/2963743f

11

®aiisioBble cucteMbl. [IpuHLIMIIBL

pa3MeleHus: 1 UMeHOBaHUs (aiiioB

B JIOJITOBPEMEHHOU MMaMSTH.
[Tabm0HBI U1 OTIMCAHUS TPYIII
daitnos

https://m.edsoo.ru/d15e52¢c5

12

3akoHonarenbcTBO Poccuiickoit
®deneparnyu B 00J1aCTH
MPOrPaMMHOTO OOeCTIeueHUs U
TAaHHBIX

https://m.edsoo.ru/67becf19

13

[TpuHIMIIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIBIOTEpHBIX ceTell. CeTeBble
IIPOTOKOJIBI

https://m.edsoo.ru/92a8a57a

14

Cetp UnTEpHET

https://m.edso00.ru/6512b7be

15

Pasnenenne IP-cetu Ha nmojiceTu ¢
IIOMOIIILI0O MaCOK MOACETEN

https://m.edsoo.ru/ccfd89a7

16

CereBoe aIMUHUCTPUPOBAHUE

https://m.edsoo.ru/7¢2bdddd

17

Bunel nestenbHOCTH B ceTH
Nurtepuer. CepBucel MuTEpHETA.
['ocynapcTBeHHBIE 3JIEKTPOHHBIE
CEPBUCHI U YCIYTH

https://m.edsoo.ru/d89bbebe




18

NudopmarnmonHas 6€301macHOCTh

https://m.edsoo.ru/e834a82f

19

BpenoHnocHbie mporpaMMHOE
obecrieueHre U METOAbI OOPHOBI C
HUM

https://m.edsoo.ru/53f6£3¢c5

20

[IpakTuyeckas pabora o Teme
"AHTUBUPYCHBIE TPOrPaMMBbI"

https://m.eds00.ru/9314d5¢c6

21

Opranu3anus JM9HOTO apXHBa
uHpopmanuu. PesepHoe
konrposanue. [laponbHas 3amura
apxuBa

https://m.edsoo.ru/1bddd156

22

[[IudpoBanne TaHHBIX

https://m.edsoo.ru/ebeb5d51

23

Anroputm mmdposanus RSA.
Creranorpadus

https://m.edsoo.ru/9ec3ddb9

24

[IpakTrueckas paboTa 1mo Teme
"HIudpoBanue qaHHbIX"

https://m.edsoo.ru/5b69fd81

25

Wudopmaniys, TaHHBIC U 3HAHHUS.
WupopMannoHHbIe TPOIECCH B
MIPUPO/IE, TEXHUKE U OOIIECTBE

https://m.edsoo.ru/f5884375

26

HenpepsiBHBIE U JUCKPETHBIE
BEIIMYHMHBI M CHTHAJIBL.
Heo0xomuMocTh TUCKPETH3 AN
nH(bOpMaIHK, IpeTHa3HAYCHHON
IUIsl XpaHEHHUs, epeadn 1
00paboTKH B IIU(PPOBBIX CUCTEMAX

https://m.edsoo.ru/bla94cfe

27

JIBOMYHOE KOAMPOBAHUE.
PaBHOMEpHBIC 1 HEpAaBHOMEPHBIC
KoJbl. [lekoaupoBaHue COOOIICHUH,

https://m.eds00.ru/5489¢578




3alMCaHHBIX C IOMOILBIO
HEPaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [loctpoenue
OJIHO3HAYHO JIEKOJIUPYEMBIX KOJIOB
¢ momoIeio nepesa. ['pad A A.
MapkoBa

https://m.edsoo.ru/91e47{38

29

EquHuIe n3MepeHust KoTu4ecTBa
uHpopmanuu. AndaBUTHBIN
MIOJIXO/T K OIIEHKE KOJINYECTBA
uHpopmaruu

https://m.edsoo.ru/3856d4ac

30

CucTeMbl CUUCIIEHHUS

https://m.edso0.ru/34582792

31

IlepeBon uncesn U3 OHOM CUCTEMBI
CUHCIIEHUS B IPYI'YIO

https://m.edsoo.ru/b8a97ec3

32

,HBOI/I‘IHEUI, BOCBMCpHUYHAA U
meCTHaauaTCpuIHas CUCTEMbIL
CUHCIICHUA, CBA3b MCXKIY HUMHA

https://m.edsoo.ru/65a5b62a

33

I[BOI/I‘IHaH, BOCBbMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbL
CUHCIICHUA, CBA3b MCXKIY HUMHA

https://m.edsoo.ru/c989f2fa

34

I[BOI/I‘IHEUI, BOCBbMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbL
CUHCJICHUSA, CBA3b MCIKIY HUMHA

https://m.edsoo.ru/e6b39477

35

Apudmerndeckue oneparnuu B
IIO3NIIUOHHBIX CUCTEMAX CUUCIICHUA

https://m.edsoo0.ru/25744bc6

36

TpouyHasi ypaBHOBEIICHHAS
CUCTEMa CUHCIICHUS

https://m.edsoo.ru/3d36¢b7b

37

I[BOI/I‘IHO-I[CCHTI/ILIHEUI CcHuCTEMA
CUMCIICHUA

https://m.edsoo.ru/b6bf61bb




38

KonnpoBanue TekcTOB

https://m.edsoo.ru/5e71a9a5

39

PactpoBoe xonupoBanue
H300pakKeHUI

https://m.edsoo.ru/fc33133b

40

[IpakTuyeckas pabora o Teme
"luckperusanus rpaguuecKon
uHpopmanuu"

https://m.edsoo.ru/a4872d48

41

[IBeToBbIE MOAENHN. BekTOopHOE
KoaupoBanue. @opmarsl (Haisios.
Tpéxmepnas rpaduxa.
@paxkranpHas rpaduka

https://m.edsoo.ru/be7735d9

42

Konunpoanue 3Byka. OuieHka
nH(popManmoHHOTO 00BEMA
3BYKOBBIX JAHHBIX IIPU 3aJaHHBIX
4acTOTE NUCKPETU3ALNU U
Pa3psSAHOCTH KOAUPOBAHUS

https://m.edsoo.ru/5ec4f2ef

43

[IpakTrueckas paboTa 1mo Teme
"JluckpeTusanus 3ByKOBOM
uHpopmanuu"

https://m.edsoo.ru/2e7886a2

44

OCHOBBI aJIT€OPHI JIOTHKH

https://m.edsoo.ru/7461{655

45

Jlornueckue onepanuu. TaObauIb!
UCTUHHOCTHU

https://m.eds00.ru/f326¢982

46

Jlornveckue BbIpaKEHUS.
Jlornueckue TOXXIIeCTBA.
JlokazaTenbCTBO JIOTUUECKUX
TOYKIECTB C IIOMOIIBIO TAOJIHILL
HCTUHHOCTHU

https://m.edsoo.ru/17461548

47

[IpakTrueckas paboTa 1mo Teme
«IToctpoeHue u aHanmu3 TabJIUIL

https://m.edsoo.ru/e86d48b4




UCTHHHOCTHU B TAOJIMIYHOM
IpOoLIECCOpe)

48

Jlornueckwue orneparuu 1 ornepanuu
HaJ MHO>KECTBAMU

https://m.edsoo.ru/dc5f6834

49

Jloruueckue ornepanuu u ornepanuu
HaJ] MHOKECTBaMH

https://m.edsoo.ru/46ee816¢

50

3aKoHBI aNTeOphI JIOTUKH.
OKBHUBaJICHTHBIE TPE0OPa30BaHUS
JIOTUYECKUX BBIPAKCHUIN

https://m.edsoo.ru/d95242dd

51

Jlormueckuie ypaBHEHUS U CUCTEMBbI
ypaBHEHUU

https://m.edsoo.ru/fablb5cb

52

Jlornueckue QyHKIUH.
3aBUCHMOCTH KOJIUUECTBA
BO3MOYKHBIX JIOTUYECKHUX ()YHKITHI
OT KOJINYECTBA apTYMEHTOB.
ITosHBIE CUCTEMBI TOIHYECKUX

byHKIMHA

https://m.edsoo.ru/ac96¢celb

53

Kanonndeckue GopMbl TOTHUECKUX
BbIpaxkeHuil. COBEpIIICHHbBIE
JMA3BIOHKTHBHEIC U
KOHBIOHKTHBHBIC HOPMAJIbHBIC

(G OpMBI, AITOPUTMBI UX TIOCTPOCHUS
10 TAaOJIUIE UCTUHHOCTHU

https://m.edsoo.ru/3ed924ca

54

Jloruueckue IEeMEHTHI B COCTAaBE
KOMIThIOTEpA

https://m.edsoo.ru/873baeb9

55

Tpurrep. Cymmarop.
MHoropa3psaIHbIi CyMMaTop

https://m.edsoo.ru/e3ced415




56

[TocTpoeHue cxeM Ha JTOrMYECKHX
3JIEMEHTaX. 3alKiCh JJOTUYECKOIO
BBIPAJKEHMUS 110 JIOTUYECKOU CXEME

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

57

MUKpOCXEMBI U TEXHOJIOTHS UX
MIPOU3BOJICTBA

https://m.eds00.ru/8896¢1b3

58

HPGI[CTaBJIeHI/Ie LECIJIBbIX YHUCEII B
MaMsATU KOMITIBIOTCPA.
OrpaHn4eHHOCTh AMara30Ha Yncen
IIPU OTPAaHUYEHUU KOJIMYECTBA
pazpsnoB. [lepenonnenue
pa3psAIHON CETKU

https://m.edsoo.ru/aed4479a

59

be33HnakoBbIe 1 3HAKOBBIC TAHHBIE.
3HAKOBBIN OUT. JIBONUHBIHN
JIOTIOJTHUTEIBHBIN KOJT
OTPHUIIATEIILHBIX YHCET

https://m.edsoo.ru/belcffoe

60

[TobuToBBIE TOTHYECKHE OTIEPALIUH.

Jlornueckuii, apudMernueckuii u
[UKJINYECKUH CABUTH

https://m.edsoo.ru/5ff8facl

61

IudpoBanue ¢ MOMOLIBIO
NOOUTOBOM onepanun
«uckmougaromee NJIN»

https://m.edsoo.ru/e4aeb364

62

[IpencraBienue u XxpaHeHHE B
MMaMsTU KOMIIBIOTCPaA
BCIICCTBCHHbBIX YHUCECII

https://m.eds00.ru/9694b327

63

Brinosnnenue onepanuii ¢
BEIIECTBEHHBIMU YHCIIaMH,
HaKOIUIEHHE OIMOOK MpH
BBIYUCIICHHUAX

https://m.edsoo.ru/788b428d




[IpakTrueckas paboTa 1mo Teme
«M3yueHune mopaspsiiHOTO

64 https://m.edsoo.ru/82bbedaa
MaIIUHHOTO MPEICTABIICHUS 1IEJIBIX
Y BEILLIECTBEHHBIX YUCEI»

65 AHanu3 anropuTMOB https://m.edsoo.ru/9a82eas58
DTanbl pelieHus 3a1a4 Ha

66 KommbroTepe. MHCTpyMEHTATbHEIC https://m.edsoo.ru/4a7ac544
CpelcTBa: TPAHCIATOP, OTIAIUHK,
PO UITHPOBIITUK
Cpena nmporpaMMHUpOBaHMUsL.
Komnusiiiust u maTEpnipeTanus

67 nporpamMm. BupTryanbHble MAllIMHBI. https://m.edsoo.ru/e3df35cl
NuterpupoBanHas cpena
pa3paboTku

68 Mertoab! OTJIaIKK TPOrpaMm https://m.edsoo.ru/ab7a76b7

69 b NEPEMCHHbIX B A3bike https://m.edsoo.ru/efal 7149
IPOrpaMMHUPOBaHUS

70 OO0paboTka 1eIbIX Ynce https://m.edsoo.ru/2¢9d92a5

71 O6paboTKa BEIeCTBEHHBIX YUCEI https://m.eds00.ru/6962¢957

72 Ciysaifiibie H NCEBAOCIyHaiibie https://m.edsoo.ru/ca87aa7a
yucia

73 BerBnenus. CinoxHele yclioBus https://m.edsoo.ru/e9cdffal

74 [{uK7bI ¢ ycmoBuemM https://m.edsoo.ru/82db5Sbal
[[MKIBI 110 IEPEMEHHON.

75 B3anmo3amMeHs1eMOCTh pa3iInuHbIX https://m.edsoo.ru/33b9d5e8
BUJIOB IIUKJIOB

76 ObpaboTka HATYpATBHbIX HHCE C https://m.edsoo.ru/5d7db3c7

HUCIIOJIB30BaHHUECM ITUKJIOB




HaXO}K,I[eHI/Ie BCEX IMPOCTBIX YHCEI B
3aJaHHOM OHaIa3oHe

77 [IpakTuyeckas pabora o Teme 0.5 https://m.edsoo.ru/54fe7471
«Pemenune 3a1a4 METOIOM
nepedopa

78 NHBapuaHT HuKiIa https://m.edsoo.ru/19d4ad94

79 JloxkyMeHTUpOBaHUE POrpaMm https://m.edsoo.ru/3d933345

80 06? a00TKa JAHHEIX, XPAHAMKXCA B https://m.edsoo.ru/lccf6911
daitmax

81 Pa30Ouenne 3amaun Ha nmog3amayu https://m.edsoo.ru/4cbad53e
Hcnonp3oBanue CTaHIapTHON
OMOIMOTEKH S3BIKA

82 nporpammupoBanus. lloakmouenue https://m.edsoo.ru/1c1818c9
OMOJIMOTEK MOAIPOrPAMM
CTOPOHHUX MPOU3BOIUTEIICH

83 Hoanporpamver (poueaypst https://m.edsoo.ru/5454dc93
BNV

84 Hoznporpaut (MpoueAype! i https://m.edsoo.ru/39a658al
yHKIHN)

85 Hpariiecias pabora no Teme 1 https://m.edsoo.ru/6e3dd171
"PazpaboTka moamporpamm"
Pekypcusi. PexypcuBHble 00BEKTHI
(ppakransr). PexypcuBnble

86 IPOLEAYPBI ¥ QYHKLIHA. https://m.edsoo.ru/12fdcd81

Hcnonp3oBanue cTeka aiis
OpraHU3aIi PEKYPCUBHBIX
BBI30BOB




87

[IpakTrueckas paboTa 1mo Teme
"PexkypcuBHBIE IOAITPOrPaMMBI"

https://m.edsoo.ru/c9a718de

88

MoynbHBIN TPUHIMI TOCTPOCHUS
nporpamMmm

https://m.eds00.ru/e68a88{8

&9

YucieHHbIe METObI

https://m.edsoo.ru/af514294

90

[IpakTrueckas paboTa 1mo Teme
«HuCIIeHHOE pEeIlICHUE YPABHEHUI»

https://m.edsoo.ru/47ff26aa

91

Hcnonws3oBanue JAUCKPCTHU3AallUU B
BBIYMCIINTCIIBHBIX 3aJadax

https://m.edsoo.ru/ec167657

92

[IpakTuyeckas pabora o Teme
«[IpubnmxEHHOE BBIUMCIICHHUE UTHH
KPUBBIX U TUIOMANCH GUryp»

https://m.edso0.ru/96d7bf1d

93

[IpakTrueckas paboTa 1mo Teme
«ITouck makcumyma (MUHIMYMa)

G YHKITII

https://m.edsoo.ru/f2776b22

94

O6paboTka CUMBOJIbHBIX TAHHBIX.
AnTOpuUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMTOACUYET
KOJINYECTBA IOSIBJIEHUI CHMBOJIA B
CTpOKe

https://m.edsoo.ru/57afa432

95

AnTOpuUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: pa30OneHne
CTPOKH Ha CIJIOBa IO MPOOEITHHBIM
CHUMBOJIaM

https://m.edsoo.ru/ee4887¢e4

96

AnTOopuUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: TIOMCK
TIOJICTPOKH BHYTPH TAHHOW CTPOKH;

https://m.edsoo.ru/1ab7b175




3aME€Ha HallZIECHHOM MOJCTPOKH Ha
APYTYIO CTPOKY

97

[IpakTrueckas paboTa 1mo Teme
"O6paboTKa CTPOK ¢
WCITOJTH30BaHUEM (PYHKITUI
CTaHJAPTHOU OMOJIMOTEKH SI3bIKA
nporpaMMupoBasus”

https://m.edsoo.ru/c97ba835

98

['enepanust ciioB B 3a1aHHOM
andaBure

https://m.edsoo.ru/ee341e43

99

MaCCI/IBBI 1 IIOCJICA0BATCIIBHOCTHU
yrcedn. [Ipaktuyeckas pabora o
TeMe "3amonHenne maccusa'

0.5

https://m.edsoo.ru/52fe478d

100

O06001IEHHbIE XapaKTEPUCTHKHI
MaccHBa

https://m.edsoo.ru/7562¢217

101

JIMHEWHBII TOUCK 3aJaHHOTO
3HaueHus B MaccuBe. [IpakTuueckas
pabora o Teme "JIMHEWHBIN TOUCK
3aJJaHHOT0 3HAYCHUS B MaccHUBe"

0.5

https://m.edsoo.ru/al13699{4

102

[IpakTrueckas paboTa 1mo Teme
"[Touck MUHUMAITBHOTO
(MakCHMMaJIbHOTO0) 3JIEMEHTA B
YHCIIOBOM MaccuBe"

https://m.edsoo.ru/al4eb8aa

103

CopTupoBKa 0JHOMEPHOTO
MaccuBa. [IpocTeie MeTO bl
coptupoBku. [IpakTraeckas pabora
o Teme "[IpocThie MeTO bl
COPTUPOBKH Maccupa'

0.5

https://m.edsoo.ru/a56274dd




CoptupoBka cnusareM. boicTpas
COPTHUPOBKA MacCHUBa (AJITOPUTM

104 QuickSort). [TpakTudeckas pabota 1 0.5 https://m.edsoo.ru/92{f17c2
no teme "bricTpas copTupoBKka
Maccua"
JIBOMYHBIN TTOMCK B
105 OTCOPTHPOBAMHOM MacCHBe. 1 0.5 https://m.edsoo.ru/e8ffb6bl
[IpakTuyeckas pabora o Teme
"JIBOMYHBIN MMOUCK"
106 JIBymMepHBIE MacCHBBI (MAaTPHIIHI) 1 https://m.edsoo.ru/4def28cf
107 AnropuT™MbI 00pabOTKH MAaTPUIL 1 https://m.edsoo.ru/a8b9f1d2
108 Pemenue 3agay agann3a JaHHEBIX 1 https://m.edsoo.ru/2efc71b4
109 CpencTBa TEKCTOBOIO MpoIeccopa 1 https://m.edsoo.ru/c4c54db8
110 KomnbrorepHas BEpCTKa TEKCTa 1 https://m.edsoo.ru/9d967aa8
[IpakTrueckas paboTa 1mo Teme
111 "BépcTka TOKyMEHTOB C 1 1 https://m.edsoo.ru/82b%accb
MaTeMaTudeckumMu Gopmynamu'
112 HNHCTpYyMEHTBI pELIEH3UPOBAHUS 1 https://m.edsoo.ru/2c3ed2d9
113 Hpariiecias pabora no Tewe 1 1 https://m.edsoo.ru/c5ffa487
"MHOrocTpaHU4YHbIE JOKYMEHTHI"
O6naunbie cepBuchl. KomekTuBHAs
paboTta ¢ JOKyMEHTaMHU.
114 [IpakTrueckas paboTa 1mo Teme 1 0.5 https://m.edsoo.ru/9da6d4fc
"KonnektuBHas padoTa ¢
JIOKyMEeHTaMu"
115 Amnanu3 naHHbIX. bonbime naHHbIe 1 https://m.edsoo.ru/a9b 12881
116 MarmmHHOe 00y4yeHue 1 https://m.edsoo.ru/83a3b7a4




117

AHaln3 JaHHBIX ¢ HOMOIIIBIO
AIEKTPOHHBIX TAOJIHII

https://m.edsoo.ru/b381a33f

118

[IpakTrueckas paboTa 1mo Teme
"AHann3 JaHHBIX C IIOMOIILIO
3JICKTPOHHBIX TabIUIT"

https://m.edsoo.ru/81338435

119

[Toctpoenue rpaduKoB QyHKIHIA.
[IpakTuyeckas pabora o Teme
"HarnsanHoe npencraBieHue
PE3yIbTaTOB CTAaTUCTHYECKOM
00pabOTKHN JaHHBIX B BUJIC
JarpaMM CpeICTBAMH PEaKTOpa
9JIEKTPOHHBIX TAOIUI"

0.5

https://m.edsoo.ru/669dadb8

120

JIuaum tpenaa. [Ipaktuueckas
pabora o Teme "Ilogbop nuHIM
TpEeH/1a, MPOrHO3upoBaHue"

0.5

https://m.edsoo.ru/4de776¢ca

121

[Mon6op mapamertpa. [IpakTrueckas
pabora o Teme "YUuciaeHHoe
pellIeHre YPaBHEHUM C MOMOILBIO
noabopa mapamerpa"

0.5

https://m.edsoo.ru/ca3ea9b6

122

OnTtuMu3anms Kak MOUCK
HAWIYYIIETO PelIeHNs B 3aJaHHBIX
ycnoBusx. [Ipaktudeckas pabora mo
TeMme "Pemenune 3amau
ONITUMHM3ALIMHU C IIOMOIILIO
3JICKTPOHHBIX TabIUI"

0.5

https://m.edsoo.ru/5ed19594

123

PesepBHOE Bpems

https://m.edsoo.ru/18d29bcf

124

PesepBHOE Bpems

https://m.edsoo.ru/69ad419¢

125

PesepBHOE Bpems

https://m.edso0.ru/6dc89{b3




126 PesepBHOE Bpems 1 https://m.edsoo.ru/9a45flec
127 PeszepBHoe Bpems 1 https://m.edsoo.ru/ae395675
128 PesepBHOE Bpems 1 https://m.edsoo.ru/5tbdd4£5
129 Pe3epBHOE Bpems 1 https://m.edsoo.ru/bbf5d41a
130 PesepBHOE Bpemst 1 https://m.edsoo.ru/c8f74da4
131 Pe3epBHOE Bpems 1 https://m.edsoo.ru/763ae2b5
132 PesepBHOE Bpemst 1 https://m.edsoo.ru/18cad4ced
133 Pe3epBHOE Bpems 1 https://m.edsoo.ru/84d9796a
134 PesepsHOE Bpemst 1 https://m.edsoo.ru/e3197622
135 Pe3epBHOE Bpems 1 https://m.edsoo.ru/619b276a
136 PeszepBHoe Bpems 1 https://m.edso0.ru/858be6d9
OBILIEE KOJIMYECTBO YACOB I10 136 15

I[TPOI'PAMME




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugpossie
n/n Tema ypoxa Bcero Koutpoabuiie  IHpakruteckue H3y4eHusi  oOpa3oBaTe/IbHbIE
padoTbI padoThI pecypesr

KonmaectBo undopmarnmu 1 https://m.edsoo.ru/f218b639
AJITOPUTMBI CoKaTUS TAaHHBIX 1 https://m.edsoo.ru/dbcb13£8
Anroputm Xadhdmana 1 https://m.edsoo.ru/2d3aa997
[TpakTrueckas paboTa Mo Teme

4 "CoxaTHe JaHHBIX C IIOMOIILIO 1 1 https://m.edsoo.ru/af36952¢
anropurMa Xappmana"

5 Asnroputm LZW 1 https://m.eds00.ru/93239931
ANTOPUTMBI C)KaTUs JaHHBIX C

6 notepamu. lpaiTiieckas pabora no 1 0.5 https://m.edsoo.ru/ac7d649a
TeMe "CkaTre JaHHBIX C IOTEPSIMU
(anroputmsl JPEG, MP3)"
CxopocTh niepeiaun JaHHBIX 1 https://m.edso0o0.ru/66d89765
[TomexoycToiYnBBIE KOIBI 1 https://m.edsoo.ru/7455d7ae

9 HpaKTquCKa{ pabora no Tewe 1 1 https://m.edsoo.ru/aca73d86
"[TomexoycToitunBbie KOABI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U
ux B3auMonaeiicteue. CHCTEMHEIN

10 ¢ dexT. YnpapieHue Kak 1 https://m.edsoo.ru/741f3a29
MH(OPMAIMOHHBIH Mporecc.
OOpatHas CBSI3b

11 Mojaenu u MOJIeTUPOBaHUE 1 https://m.edsoo.ru/5f7efd69

12 I'pads 1 https://m.edsoo0.ru/1185677d




13 Pemenue 3amau ¢ momorsro rpadoB https://m.edsoo.ru/28d8ae96

14 JepeBbs https://m.edsoo.ru/22d5b33e

15 OCHOBBI TEOPUH UTP https://m.edsoo.ru/2b75f4a4
[TpakTrueckas paboTa Mo Teme

16 "[TorCK BBIMTPBIIITHON CTPATErUu B https://m.edsoo.ru/a23c713a
Urpe ¢ moHou nadopmaruen”

17 (-peACTBa HCKYCCTBEHHOTO https://m.edsoo.ru/d4345f55
WHTEJUIEKTa
[TpakTrueckas paboTa Mo Teme

18 "CpencTBa HCKYCCTBEHHOTO https://m.edsoo.ru/89c3da%e
MHTEeIIeKTa"
dopmanuzarus MOHITHS
anroput™ma. MammuHa TeropuHra Kax

19 YHUBEpCaIbHas MOJIEIb https://m.edsoo.ru/bba2f25d
BblunciieHnil. Tezuc Yépua—
Trropunra
[TpakTrueckas paboTa mo Teme

20 "CocTaBiieHrE TPOCTOM MPOrpaMMBbl https://m.edsoo.ru/88a46897
JU1s1 MaluHbl Thropunra"

21 Mammna ITocta https://m.edsoo.ru/a715adc4

22 HopmansHbie anropudmel MapkoBa https://m.edsoo.ru/124eb8e6
ANTOpUTMUYECKU Hepa3peIInMble

23 3a1aH. 3371848 OCTAHOBA. . https://m.edsoo.ru/fb4b251d
HeBo3M0XHOCTh aBTOMaTHYECKOM
OTJIa/IKU MPOTpamMm

24 CII0)KHOCTD BBIUUCIICHUH https://m.edsoo.ru/bcae4df6




25

[Touck MPOCTHIX YMCEN B 33J]aHHOM
JHMana3oHe ¢ TIOMOIIBIO allTOPUTMA
«pemiero IparoceHar

https://m.edsoo.ru/3c3ecf66

26

[TpakTrueckas paboTa Mo Teme
"I[TorcK MPOCTHIX YKUCEN B 3aTAHHOM
nuamnasone"

https://m.edsoo.ru/9fd1b9al

27

MHoropa3psiiHbI€ 1IeJIbIe YHhCa,
3a/1a4 JUTMHHOW apu(METHKH

https://m.edsoo.ru/15161fca

28

[TpakTuyeckas pabora o Teme
"Peanu3anys BEIYUCIECHUH C
MHOT0Opa3psIHbIMH yuciaMu"

https://m.edsoo.ru/d43ad297

29

CrnoBapu (acconaTUBHBIC MACCUBBI,
oToOpakeHwus ). X3MI-TaOIUIIBL.
[TocTpoenue andaButHO-
YaCTOTHOTO CJIOBAps VIS 3aaHHOTO
TEKCTa

https://m.edsoo.ru/9bafe629

30

[TpakTrueckas paboTa Mo Teme
"TToctpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps JJIsl 3aaHHOTO
Tekcra"

https://m.edsoo.ru/351c2866

31

AHanm3 TeKkcTa Ha €CTECTBEHHOM
s13pIKe. Brinenenue
MOCIIE0BATEIHHOCTEH 10 MIA0I0HY.
PerynspHblie BeipakeHuUs.
YacToTHBIN aHATN3

https://m.edsoo0.ru/65d8e756

32

[TpakTrueckas paboTa mo Teme
"AHaan3 TEKCTA Ha €CTECTBEHHOM
SI3BIKE"

https://m.eds00.ru/9d9¢cb9oft




33

Crexn. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPA)KEHUS

https://m.edsoo.ru/1a6fel123

34

Brraucnienue apudmernaeckoro
BBIP)KEHUSI, 3aIIMCAHHOTO B
nocThukcHoOu Gopme

https://m.edsoo.ru/d6a6das56

35

[TpakTuyeckas pabora o Teme
"Brruncienue apupmMeTun4eckoro
BBIPAYKCHUS, 3aITMCAHHOTO B
nocTduxkcHou Gpopme"

https://m.eds00.ru/96e5719¢

36

Ouepenu. Mcnonp3oBanue ouepenn
AJIL BPEMCHHOI'O XPAaHCHUS JaHHBIX

https://m.edsoo.ru/b21elbbe

37

[TpakTrueckas paboTa Mo Teme
"Ucnonws3oBanue ouepenu”

https://m.edsoo.ru/c35f65b4

38

HepeBbs. Peanuzanus nepesa ¢
MTOMOIIBIO CCBIJIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBbSI.
[Toctpoenue nepea i 3a1aHHOTO
apu(PMETHUUECKOTO BBIPAKCHHUS

https://m.eds00.ru/63d95684

39

[TpakTrueckas paboTa mo Teme
"Hcnonb3oBaHue OepeBbEB IS
BBIUHCIICHUS apu(METHIECKUX
BBIpaKECHUIT"

https://m.edsoo.ru/65ecd1eb

40

PexypcuBHBIE anropuTMBI 00X01a
nepesa. Mcnonb3oBanue creka u
ouepeau st 00xoza iepena

https://m.edsoo.ru/fb5de869

41

PexypcuBHBIE anropuT™Mbl 00X01a
nepesa. Mcnonb3oBaHue cTeka u
ouepenu ais 00Xo/a aepena

https://m.edsoo.ru/1c¢f53751




42

AnropuTtMmbl Ha rpadax.
[TocTpoeHne MUHUMAJIBHOTO
OCTOBHOTO JIEPEBA B3BEILIEHHOI'O
CBA3HOTO HEOPUEHTUPOBAHHOTO

rpada

https://m.eds00.ru/46339975

43

O6xox rpada B rmyouny. O6xox
rpada B LIMPUHY

https://m.edsoo.ru/cfc7ea67

44

KonndecTBo paznuyHbIX myTei
MEXy BEpIINHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOTO

rpada

https://m.edsoo.ru/e27879db

45

Anroput™m JlelKCTphI.

https://m.edso0.ru/76973d52

46

[TpakTuyeckas pabora o Teme
"Belunicnenue 1IMHbI KpaTdyaniiero
MyTH MEXAY BepIIMHAMU rpada
(amroputm [eikcTps)"

https://m.eds00.ru/39d967dc

47

AnroputMm Drnoitga—Y opmiamia

https://m.eds00.ru/9231c81f

48

3ajauu, penaeMble ¢ TOMOILbIO
JTMHAMUYECKOTO
MIPOrPaMMHUPOBAHUS: BEIYHCIICHHE
PEKYPCUBHBIX (PYHKITUH

https://m.edsoo.ru/98aecc24

49

[TpakTuyeckas pabora o Teme
"Belunicnenne pekypcuBHBIX
GYHKIHHA ¢ TOMOIIBIO
JMHAMUYECKOTO
MporpaMmmMupoBaHus"

https://m.edsoo.ru/c1db29¢9

50

3ajauu, pemaeMble ¢ TOMOIIbIO
JUHAMHUYECKOTO

https://m.edsoo.ru/c73939f1




MIPOrpaMMHUPOBAHHUS: TTIOACUET
KOJIMYECTBA BAPUAHTOB

51

[TpakTrueckas paboTa mo Teme
"I[Toncuér KoMYecTBa BAPHUAHTOB C
MTOMOUIIO0 JUHAMUYECKOTO
MporpaMmmMupoBaHus"

https://m.edsoo.ru/54ab3952

52

3ajauu, penaeMble ¢ TOMOIIbIO
TMHAMUYECKOTO
IPOrPaMMHUPOBAHUS: 3a1a4YH
ONITUMH3AIHA

https://m.edsoo.ru/d65bb115

53

IlonsTHe 0 mapagurmax
nporpaMmupoBanusi. O0630p SI3bIKOB
IIPOrPaMMUPOBAHHUS

https://m.edsoo.ru/2db814ca

54

[TonsaTHEe 00 OOBEKTHO-
OpI/IeHTI/IpOBaHHOM
[IpOrpaMMUPOBAHUU

https://m.edsoo.ru/2837eas55

55

O0BexTHI U Ki1accsl. CBolicTBa U
METOABI O0OBEKTOB

https://m.edsoo.ru/a28618dc

56

OOBEKTHO-OPUEHTUPOBAHHBIH
aHaIu3

https://m.edsoo.ru/d556¢32f

57

[TpakTuyeckas pabora o Teme
"Hcnonp30BaHNEe TOTOBBIX KJIACCOB
B IIporpamme”

https://m.edsoo.ru/7ebbc2c2

58

Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
noaxona

https://m.edsoo.ru/dcb3b73d




59

[TpakTrueckas padota "Pa3paboTka
IIPOCTON IPOTPaMMBI C
HCIIO0b30BAHUEM KJIacCOB"

https://m.edsoo.ru/1352159

60

Nuxancynanus. [IpakTuyeckas
pabora o Teme "Pa3paboTrka
KJ1acca, UCIOJIb3YIOIIEro
MHKAICYJIALNI0"

0.5

https://m.edsoo.ru/d5579a4f

61

Hacnenosanue. [lomumopduszm

https://m.edsoo.ru/19f5788f

62

[TpakTuyeckas pabora o Teme
"Pa3paboTka uepapxuu Kiaccon"

https://m.edso00.ru/69ab8d59

63

Cpensi ObICTpOH pa3zpaboTKH
nporpamm. [IpoexktrpoBanue
uHTepdeiica noap30BaTeNs

https://m.edsoo.ru/ee3bf59d

64

[IpoekTupoBanue unTepderica
MOJTb30BATEIIS

https://m.edsoo.ru/36bf5682

65

Hcmonb3oBanue roTOBBIX
YIPaBISIEMBIX JIEMEHTOB IS
MOCTpOCHUS UHTEpdeiica

https://m.edsoo.ru/ba2fc7el

66

[TpakTrueckas paboTa Mo Teme
"Pa3paboTka mporpaMmel ¢
rpadudeckuM uHTepdericom”

https://m.edsoo.ru/dd782619

67

N3ydenue BTOpPOro sA3bIka
MIPOrpPaMMHUPOBAHHUS

https://m.edsoo.ru/227ec589

68

N3yueHnune BTOPOro si3bIka
IIPOrPaMMUPOBAHHUS

https://m.edsoo.ru/dad6ec2e

69

Oranbl KOMIIBIOTEPHO-
MaTEMaTHYECKOI0 MOJIEITUPOBAHUS

https://m.eds00.ru/62649a54




70

JuckpeTusanus npu
MaTeMaTUYeCKOM MOJEITUPOBAHUHI
HETPEPBIBHBIX MPOLIECCOB.
MoaenupoBaHue IBUKEHUS

https://m.edsoo.ru/f83861f1

71

[TpakTrueckas paboTa Mo Teme
"MonenvupoBanue ABUKEHUSA"

https://m.edsoo.ru/2856dt4c

72

MonenupoBaHue OUOIOTHUECKUX
cucteM. [IpakTruueckas pabora mo
teme "MonenupoBaHue
OMOJIOrMYECKNUX cucTeM"

0.5

https://m.edsoo.ru/a623b46¢

73

MaremMaTnueckue MOJIEIU B
SKOHOMUKE. BEIUNCIUTEIILHBIE
SKCHEPUMEHTBI C MOJIETIIMH

https://m.edsoo.ru/619e3a3b

74

BepostHOCTHBIE MOAENH.
[TpakTuyeckas pabora o Teme
"MHuTAlIMIOHHOE MOACIIUPOBAHUE C
nomoiibio Meroaa Mounte-Kapio"

0.5

https://m.edsoo.ru/e6d1df12

75

KomMmmeroTepHoe MozieIpoBaHue
CHCTEM YIPaBICHUS

https://m.edsoo.ru/ed16ee9c

76

O06paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

https://m.eds00.ru/b5393¢85

77

Tabnuunble (pensauoOHHbIC) 0a3bl
TAHHBIX

https://m.edsoo.ru/bb84def6

78

[Touck, copTUpOBKa U GUIBTPALUSL
JAHHBIX. 3alpOChl Ha BEIOOPKY
JAHHBIX. 3aIPOCHI C MapaMeTpaMHu.
Brruucrnsiemsie nosist B 3anpocax

https://m.edsoo.ru/162¢334c




79

[TpakTrueckas paboTa Mo Teme
"PaboTa ¢ roroBo# 6a3oi faHHBIX"

https://m.edsoo.ru/5449¢eb5e

80

MHuororabianyable 0a3bl JaHHBIX.
Turmel cBs3eit Mex Iy TabJIUIIaAMH.
Buemnnii kmrod. I{emocTHOCTE 0a3b1
JAHHBIX

https://m.edsoo.ru/719ae798

81

[TpakTuyeckas pabora o Teme
"Pa3paboTka MHOTOTaOIUYHOM Oa3bI
TaHHBIX"

https://m.edsoo.ru/9a9deaa7

82

3ampockl K MHOTOTA0IMYHEIM 0a3am
TAHHBIX

https://m.edsoo.ru/9e4flcce

83

[TpakTrueckas paboTa Mo Teme
"3ampockl K MHOTOTaOIMYHON Oa3e
IaHHBIX"

https://m.edsoo.ru/e29f724a

84

S3bIk ynpasienust nanabiMu SQL

https://m.edsoo.ru/2ef31de5

85

[TpakTuyeckas paboTa o Teme
"VrpaBneHue JaHHBIMHU C TOMOIIBIO
si3pika SQL"

https://m.edsoo.ru/2a91c7cb

86

Hepensinronupie 0a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

https://m.edsoo.ru/3fblccl6

87

HNuTepHeT-nmpuioxeHus

https://m.edsoo.ru/28557d12

88

IlonsTHE O CEpBEpHOU U
KJIMEHTCKOM YacTsX caura.
TexHOoJIOrus «KJIMEHT — CEPBEPY,
€€ TIOCTOMHCTBA U HEAOCTATKU

https://m.edsoo.ru/c1{8228f

&9

OcHoBoI a361ka HTML

https://m.edsoo.ru/58ec71ab




[TpakTrueckas paboTa Mo Teme

90 "Co3nanue TeKCTOBOH BeO- https://m.edsoo.ru/a21449ac
CTpaHUIbI"

91 OcHogsl s3p1ka HTML https://m.edsoo.ru/2738f48¢

92 OcHoBbl s13p1ka HTML https://m.edsoo.ru/5a6£1349
[TpakTrueckas paboTa Mo Teme
"Co3nanue BeO-CTpaHHUIIbI,

93 BKJIIOYAIOLIEH MYJIbTUMEIUMHbBIC https://m.edsoo.ru/92b315ba
00BEKTHI (PUCYHKH, 3BYKOBBIC
JaHHbBIE, BUIEO0)"

94 OCHOBEI kackajHeIx Ta0MHIL CTHICH https://m.eds00.ru/5932929c¢
(CSS)
[TpakTuyeckas pabora o Teme

95 "Odopmieiie CTpauHuE ¢ https://m.edsoo.ru/868de7¢9
MOMOMUIBIO KaCKaIHbIX TaOIHUI]
cTuien”

96 Cuenapuu Ha si3b1ke JavaScript https://m.edsoo.ru/f6f98b8f

97 Cuenapun Ha s3bIKe JavaScript https://m.edsoo.ru/d7bbcf51

98 dopmbl Ha BEO-CTpaHHULIE https://m.edsoo.ru/7eacb93a
[TpakTrueckas paboTa Mo Teme

99 https://m.edsoo.ru/de2b9fe3
"ObpaboTka qaHHBIX (opM"

100 Pasmemenne Be6-caHT0\,B' yemyra . https://m.edsoo.ru/41eblbel
XOCTUHTA. 3arpy3ka (ailyioB Ha calT
Kanpuposanue. UcnpaBnenne
nepcnexkTussl. I ucrorpamma.

101 Koppexkuust ypoBHeit, KoppeKius https://m.edsoo.ru/92d2dad8

nBeta. O0ecBeYnBaHUE IBETHBIX
n300pakeHU I




102

Bron nzobpaxkenuii ¢
UCIIOJIb30BAHUEM PA3ITHYHBIX
U(POBBIX YCTPOUCTB.
[TpakTuyeckas pabora o Teme
"O6paboTka U HPOBHIX
dhoTorpadumii"

0.5

https://m.edso0.ru/f9f392be

103

Peryms. Pabota ¢ obnacTtsmu.
@unbTpsl. [IpakTHueckas padoTa 1o
teme "Perymib ugppoBbIx
dororpadmii”

0.5

https://m.edsoo.ru/8bb21a51

104

MHorocnoitHbIe H300paKeHUSI.
TekcToBsle citon. Macka cios.
Kanansl. CoxpaneHue BbIICTICHHOM
obactu

https://m.edsoo.ru/e675a6d7

105

[TpakTrueckas paboTa Mo Teme
"MHorocnoitHbie n300paxeHus"

https://m.edso00.ru/6¢c83b9f

106

[ToaroroBka ULTFOCTpaIUil A7st BEO-
caitoB. [IpakTudeckas padora mo
Teme "AHUMHpPOBaHHBIE
n3o0paxeHus"

0.5

https://m.eds00.ru/869f5cc3

107

Bekropnas rpaduka. Bekropuzarus
PacTpOBBIX U300PAKECHHIA

https://m.eds00.ru/425b989%¢

108

[TpakTuyeckas pabora o Teme
"BekropHas rpaduxa”

https://m.edsoo.ru/9b785afe

109

[TpuHIMIIBI TOCTPOEHUS U
peIaKTUPOBAHUS TPEXMEPHBIX
MoJeen

https://m.eds00.ru/1944382




[TpakTrueckas paboTa Mo Teme

110 "Co3ianue npocThIX TPEXMEPHBIX 1 https://m.edsoo.ru/eb72742f
Mozeneit"

111 Cetounble MoJienTu. MaTtepuabl 1 https://m.edsoo.ru/caSbc112

112 lpaxTiecias padora no Tewe 1 https://m.edsoo.ru/52383d21
"Cetounblie mojenu"

113 MozesipoBarie HCTOHHHKOB 1 https://m.edsoo.ru/36¢6¢3ce
ocseleHus. Kamepst

114 Hpaxriricckas paora no Tewe 1 https://m.edsoo.ru/3965142a
"Pennepunr"

115 ARUTHBHEIC TEXHOTOTHH (3D- 1 https://m.edsoo.ru/d62aclee
MIPUHTEPHI)
[TonsiTue 0 BUpTyanbHOM

116 pPEaTbHOCTH U AOTOJHEHHOMN 1 https://m.eds00.ru/897a764d
pearbHOCTH

117 PesepBHOE Bpems 1 https://m.edsoo.ru/d3¢c8c97c

118 PesepBHoe Bpems 1 https://m.edsoo.ru/7d6517ae

119 Pe3epBHOE Bpems 1 https://m.edsoo.ru/d717ec52

120 PesepBHoe Bpems 1 https://m.edsoo.ru/leed2e56

121 Pe3epBHOE Bpems 1 https://m.edsoo.ru/d4c1b6b5

122 Pe3epBHOE Bpems 1 https://m.edsoo.ru/9e2a3db3

123 Pe3epBHOE Bpems 1 https://m.edsoo.ru/1bc9ealf

124 Pe3epBHOE Bpems 1 https://m.edsoo.ru/64a35748

125 PesepBHOE Bpems 1 https://m.edsoo.ru/fe28b424

126 PeszepBHoe Bpemst 1 https://m.edsoo.ru/8ealf6c3

127 PesepBHoe Bpems 1 https://m.edsoo.ru/a465d52d

128 PesepBHOE Bpems 1 https://m.edsoo.ru/cd84bdb5




129 PesepBHOE Bpems 1 https://m.edsoo.ru/97daf496
130 PeszepBHoe Bpemst 1 https://m.edsoo.ru/578d832f
131 PesepBHOE Bpems 1 https://m.edsoo.ru/51ce339¢
132 Pe3epBHOE Bpems 1 https://m.edso0o.ru/56dc615¢c
133 PesepBHoe Bpems 1 https://m.edsoo.ru/5d3a9937
134 Pe3epBHOE Bpems 1 https://m.edsoo.ru/d43442f7
135 PesepBHoe Bpems 1 https://m.edsoo.ru/569aabbe
136 Pe3epBHOE Bpems 1 https://m.edsoo.ru/dcb5b2bf
OBIIEE KOJIMYECTBO YACOB I1O 136 36.5

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHNe OCHOBHBIX NMPHHLMUIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TCHACHIIUN
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHI; BIIaJiCHUE HAaBBIKAMH PabOTHI C
OTIEPAIlMOHHBIMUA CHCTEMaMH W OCHOBHBIMH BHJAaMH IPOTPAMMHOIO
o0ecrieyeHus s pelIeHus Y4eOHBIX 3aJad 10  BBIOpaHHOU

cricnyain3annun

1.2

Hannuue mnpencraBieHuit o 0a30BBIX MPHHIUIAX OpraHU3AlUU U

(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH

1.3

ITonnmManne OCHOBHBIX IMPUHIHUIIOB AUCKPCTU3AIMU PA3JIMYHBIX BHIOB

uHpopmaruu

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKM YHMCIOBOM M TEKCTOBOM
uHpOpManuy (3amHUCh YHCEN B TO3WUIMOHHOW CHCTEME CYHCIICHUS,
JIETUMOCTb LIEJIBIX YHCEIT; HaXOXKICHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
nuanasoHe; o00paboTka MHOTOpaspsIHBIX LENbIX YHCEN; aHalu3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue q)YHKI_II/IOHa.HBHBIG BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

Brnagenne OCHOBHBIMH CBEICHHSAMH O 0a3zax NaHHBIX, UX CTPYKType,

CpeIcTBax CO3/IaHus M padOTHI C HUMHU

1.7

[Tonumanue BO3MOXHOCTEU u OTpaHUYCHUHN TEXHOJIOTHI
UCKYCCTBEHHOI'O HMHTEJUIEKTa B pa3IUYHBIX O0NacTAX; HajJudue
NpeCTaBICHUNA 00 HMCIOJIb30BaHUM WH(POPMALMOHHBIX TEXHOJIOTUH B

pa3IMYHBIX MPOPECCHOHATBHBIX chepax

1.8

Bnagenue TeopeTMdyeckuM amnmapaToM, IO3BOJIIOIIMM OCYIIECTBIIATH
IIPEJICTaBICHHUE 3alaHHOr0 HATypaJbHOTO YUCIIA B Pa3JIMYHbIX CUCTEMAX
CUMCIICHUS; BBIMOIHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKECHUH,
UCIIOJIB3YS 3aKOHBI aJIreOphl JIOTHKU; ONMPENesITh KpaTYallliuii MyTh BO
B3BCLICHHOM Tpade M KOJIMYECTBO NYTEH MEXAy BeplIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHue HCrosb30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJAEIH IS
aHaiM3a 00bEKTOB U MPOLIECCOB: (HOPMYTUPOBATH LENIb MOJCTUPOBAHMS,
BBINOJIHATh aHAIN3 PE3Y/IbTAaTOB, MOIYYEHHBIX B X0/1€ MOAEIHPOBAHHUS;
OLIEHUBATh aJE€KBATHOCTb MOJEIM MOJEIUPYEMOMY OOBEKTYy WIN
IIPOLIECCY; NPEICTABIATh PE3YJIbTAaThl MOJEIUPOBAaHUS B HAarasAHOM

BUIC

2.2

YMmenue kinaccu(UUIUpOBaTh OCHOBHBIE 3aJjaud  aHajdW3a JIaHHBIX
(mporno3upoBaHue, Kiaccudukanms, KJIacTepHu3aIus, aHaIM3
OTKJIOHEHUI1); TIOHUMATh TOCIIEI0BATEIIFHOCTD PEIICHHS 3a7ad aHaIu3a
JAHHBIX: COOP NEPBUYHBIX TAHHBIX, OYUCTKA U OIICHKA KaUeCTBa JIaHHBIX,
BIOOp M (MJIM) TIOCTPOCHHE MOJENHu, Ipeodpa3oBaHKUE JIaHHBIX,

BU3YalIM3alUsl JaHHBIX, HHTEPIPETalus pe3yIbTaToB

23

YMenue  ompeneniatb  UHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadguueckux W 3BYKOBBIX JAaHHBIX TMPU 3aJlaHHBIX [apamerpax
JUCKpETH3aluu. YMEHHE ONpPENeNsATh CPENHIOI0 CKOPOCTh Iepeaadu
JIAaHHBIX, OLICHMBAaThb MU3MEHEHHE BPEMEHM Iepelayd NpU U3MEHECHHU

UH(POPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHaJa CBSI3U

24

YMeHue CTpouTh KOJ, 00ECHEeYMBAIONINN HAMMEHBIITYI0) BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU N3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHHE HCIOJB30BaTh IIPU PELIEHUU 3a1ad CBOMCTBA IO3ULMOHHOU
3allACU YHUCEJI, aJITOPUTMBI IIOCTPOCHHUS 3aIMCH YKCIa B NMO3HLUOHHOU
CHUCTEME CUHUCIICHHA C 3aJlaHHBIM OCHOBAHMEM M ITOCTPOCHMSI YMCIIA I10
CTPOKE, COJEepXKallled 3alliCh 3TOr0 4YKCIA B IO3ULHUOHHOM CUCTEME
CUMCIICHMS €  3aJaHHbIM  OCHOBAHMEM; yMEHUE  BBIIIOJIHATH

apI/I(l)MeTI/I‘IeCKI/Ie oncpanr B IO3UIUOHHBIX CUCTEMAX CYHUCICHUA

2.6

YMeHHe CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOU W
KOHBIOHKTUBHOM HOpMalbHBIX (opMax 1O 3aJaHHOM Tabiuie
UCTUHHOCTH; UCCIIEZIOBaTh OOJNACTh HMCTHUHHOCTH BBICKA3bIBAHUSA,

COACPKAIICTO NICPEMCHHBIC, PCIIATh HCCIIOXKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHue pemarbs alropuTMUYECKUE 3a/add, CBA3aHHBIE C aHAIM30M
rpadoB (3a7a4M MOCTPOSHUS ONTUMAIBHOTO MYTH MEXAY BEpIINHAMH
rpada, onpeseneHns KOJIM4YeCTBa Pa3INuHbIX MyTel MEeXIy BepIIMHAMU

OPUEHTHPOBAHHOTO AIUKINYECKOTO rpada)

2.8

YMeHue ucronb3oBaTh JepeBbs MPU aHAIHU3E U IOCTPOESHUH KOJIOB U JUIS
npecTaBieHus] apu(pMETHYECKUX BBIPAKEHUHM, MpPU pELIeHUU 3a]ad

IIOMCKA U COPTUPOBKHU; YMEHUE CTPOUTH ACPEBO WUIPHI IO 3a4AHHOMY




QITOPUTMY; pa3padbaThiBaTh 1 000CHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPBI

2.9

YMeHHe aHanu3upoBaTh AJITOPUTMBI C HCIOJIB30BAHHMEM TaOJIHII
TPACCUPOBKU; OMPEEIIATH 0€3 HCII0JIb30BAaHMSI KOMITBIOTEPA PEe3yIbTaThl
BBIIIOJIHEHHS HECIIOKHBIX ITPOrPaMM, BKIFOYAIOLIUX LIUKIIbI, BETBJIICHUS U

moAIporpaMmsal, IMpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpenensaTh CI0XHOCTh HM3y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMMPOBAHUE 2JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE aJITOPUTMBI, JBOMYHBIA MOWUCK) U TPUBOIUTH NPHUMEPHI
HECKOJBKMX aJITOPUTMOB pa3HOM CII0XKHOCTU JUIsl pPEUIEHUs OJHOMU

3a1a4un

2.11

BrnaneHne yHUBEpCAaIbHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), mpencraBineHusIMU 0 6a30BbIX
TUIIaX JAHHBIX U CTPYKTYpaxX JAHHLIX; YMCHUC UCIIOJIB30BATH OCHOBHBIC
VIpaBIAIOIIAE  KOHCTPYKLUMH; YMEHUE  OCYILIECTBIATL  aHAJIU3
NPE/UIOKEHHOW  MPOTpaMMBI:  ONPENENATh  pe3yabTaTbl  pabOTHI
IIPOTPaMMBI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONPENENATh, MPA KaKHX
HCXOAHBIX IOAHHBIX BO3MOKHO IMOJYUYCHHUC YKA3aHHBIX PC3YJIbTATOB,
BBISBIISITH JTAHHBIE, KOTOpBIE MOTYT HpPHUBECTH K omuOKke B pabote
nporpamMMbl,  (GOpMyTUpOBaTh  MPEUIOKEHUS [0  YIYUYIICHHUIO

POTPaAMMHOTO KOJIa

2.12

YMeHue peann3oBBIBATh Ha BBIOPAaHHOM Ui  HM3Y4YEHUS  S3BIKE
nporpamMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00paboTkH quced, YK CIIOBBIX
HIOCJICZIOBATEIFHOCTE M MAacCHBOB: TIPEICTABICHUE 4YHCIA B BHIC
Habopa TPOCTBIX COMHOXHUTENICH; HAXO0XKIACHHE MaKCHMaJbHON
(MUHUMAaNEHON) IM(PBI HATYPaTBLHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME
CUHCIIGHUS C OCHOBaHMEM, He TpeBblmaromuM 10; BbBIYHCICHHE
O0OOIIEHHBIX XapaKTEPHCTUK D3JIEMEHTOB MAacCHBAa WJIM YHCIIOBOM
HIOCJICI0BATEIBHOCTH (cyMMBl, POU3BEICHUS CpenHero
apu(METHUECKOr0, MHHMMAJIbHOTO M MAaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YAOBJIECTBOPSIONUINX 33JaHHOMY YCIIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MacCHBa; yMEHHE HCIOJIb30BaTh B POrpaMMax
JAHHBIC PA3JIMYHBIX THIIOB C Y4ETOM OTpaHMYCHHWH HA IUANa3oH HX
BO3MOXHBIX 3HAUEHHUH, MPUMEHATh MPH PEUICHWU 3a1ad CTPYKTYpHI
JAHHBIX (CHHUCKH, CIIOBapH, CTEKH, OYepelnH, ACpPEeBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TIOAMPOTPAMMBI JIJIs1 00PaOOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJIb30BATh MPH pa3paboTKe MPorpaMm




OUOINOTEKH noamnporpamMmMm; yMCEHHUC HCIIOJIb30BaTh CPCACTBA OTJIAAKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

YMenue HUCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/II_[BI JIIsL aHaJln3a,

npeCcTaBiIeHnus U 00pabOTKU JaHHBIX (BKJIIOYasi BHIOOP ONTHUMAIbHOTO

2.13 petieHus, moa0op JMHUHM TPEHJa, pelieHUe 3a7a4 MPOTHO3UPOBAHMS ),
YMEHHUE HCIIOIb30BaTh TAOMWYHBIC (PEISIMOHHBIC) 0a3bl JaHHBIX H
CIIPpaBOYHBIC CUCTCMBI
YMeHue OpraHu30BBIBaTh JIMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C
)14 UCTOJIb30BAaHUEM  PA3NUYHBIX  CPEACTB  IIU(PPOBBIX  TEXHOJIOTHIA;

MOHMMAaHUE BO3MOXHOCTEH IIM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, THGPOBBIX 00pa30BaTEIbLHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1 LludpoBast rpaMOTHOCTH

OcCHOBHbIE TEHJICHIIUU Pa3BUTHs KOMITbIOTEPHBIX TexHosoTui. [lapamiensHbie
1.1 BbIUKcIIeHHs. MHOTOIpoIiecCOpHble cucTeMbl. Pactipenenénubie

BBIYHUCITUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINX TaHHBIX

[TpuHIMOBI TOCTPOEHUS M aNapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerp WHrepHer. Anpecauus B cetu VIHTepHeT.
ITpotokomnsl creka TCP/IP. Cucrema nomenHbix uMEH. Pa3nenenue IP-cetn Ha

IMOJICETH C IIOMOIIBI0 MacOK ITOACETEN

@aitnoBas cucrema. [louck B daitnoBoii cucreme. [IpuHIMIBI pa3mMemieHus u
1.3 MMEHOBaHMs (ailyioB B joiroBpeMeHHOW mamsatu. [1laGmoHbr muist omucaHus

rpymi ¢aiinos

1.4 CkopocTh mepefauyd JaHHBIX. 3aBUCHMOCTh BpPEMEHHM TMepelayd  oT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

[udpoBanne ganHBIX. CUMMETpUYHBIC U HeCUMMETpUUHBIC mU(pbI. [udps
1.5 npoctoii 3amensl. ugp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Koxpl, mo3Bossitoniue oO0Hapy>KUBaTh U UCHPABIATH OMIMOKH, BO3HUKAIOIINE
1.6 npu nepeaave gqaHHbix. Paccrosiune Xammunra. KogupoBaHnue ¢ mOBTOpEHUEM

ouroB. Koasr XoMMuHTa

2 TeopeTtnueckne OCHOBBI HTHPOPMATUKU

JlBomyHoe  KoaupoBaHue. PaBHOMEpHbIE U  HEpaBHOMEpPHBIE  KOJBI.
71 JlekorpoBaHue COOOIICHHH, 3aMCaHHBIX C TTOMOLIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHre 0JHO3HAYHO ACKOAUPYEMBIX KOJIOB C IOMOILBIO

nepeBa

Teopernueckne MOAXOIBI K OLIGHKE KoimuecTBa HH(poOpMarnuu. EXuHUIEI
5 M3MEpEeHHUsT KonnuyecTBa HWHGopMaru. AJdaBUTHBIA TOAXOA K OIICHKE
KoJm4yecTBa HWH(poOpManuu. 3aKOH aaauTUBHOCTH wuHpopManuu. Dopmyna

Xaptau. Uapopmanus u seposaraocts. @opmyna Illennona

Cucrembl cumucnenus. Pa3BépHyras 3amuch ILENbIX W JIpPOOHBIX YHCET B
MO3UIIMOHHON cHcTeMe cuucieHusa. CBOWCTBa IMO3MIIMOHHOM 3aIllMCH 4YHCIIA:
2.3 KOJMYECTBO (P B 3aIHICH, PU3HAK JEIMMOCTH YHCIIa HA OCHOBAHUE CHCTEMBI
CUMCJIEHUs. AJITOPUTM TEpeBOJa IEJOro 4Yucia u3 P-u4HON CcHCTEMBI

CUHCIICHUSI B JICCATHYHYIO. AJITOPUTM TIEPEBOJIa KOHEYHOU P-muHON npobu B




JECSTUUHYI0. AJTOPUTM IEPEBOJAA LEIOr0 YHMCIa U3 JECATUYHON CHCTEMBI
cuncienus B P-nunyto. IlepeBos xkoHe4HOH necsitTuuHOW ApoOM B P-munyro.
JlBonuHasi, BOCBMEPUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHUMH. ApHpMeTHYEeCKHE OIepaluy B MO3UIHOHHBIX CHCTEMax

CUHUCIICHUA
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TpOI/I‘IHaH YpaBHOBCIICHHAsA CHCTEMaA CUHUCICHUS. ﬂBOI/ILIHO-I[CCHTI/ILIHaSI

CUCTEMA CUUCIICHUA

2.5

KomupoBanue tekcroB. Komupoka ASCII. OpHOOaiiTHBIE KOIUPOBKH.
Crannaptr UNICODE. Koguposka UTF-8. Omnpenenenue nHpOpMarmoHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenwit.  OuenHka  uHpOpMAMOHHOTO  00BEMa
rpa@u4ecKux AaHHBIX MPH 3aJaHHBIX Pa3pelIeHUHd U TIIyOMHE KOIWPOBAHUS
uBera. l[BeroBrie Moaenu. Konupoanue 3Byka. OreHka MHGOPMAIIMOHHOTO
00BEMa 3BYKOBBIX JaHHBIX IMPU 33IaHHBIX YACTOTE JUCKPETU3ALUU H

pa3psAHOCTH KOAUPOBAHMUS

2.7

AnreOpa noruku. IloHsTHE BBICKa3bIBaHUS. BbICKa3bIBaTENbHBIE (OPMBI
(mpenukaTh). KBaHTOPHI CyIIIECTBOBAHMS 1 BCEOOIITHOCTH.

Jlornueckue omnepamuu. Tabmuibl WCTUHHOCTU. JlorWyeckwe BBIPAKCHHS.
Jlormueckue ToxnaecrBa. Jlornmueckue omnepauuMud W ONEpPaUMHA  HAJ
MHOECTBaMHU.

3akoHbl anreOpbl JIOTUKH. OKBUBAJICHTHBIE NpeoOpa3oBaHUSl JIOTUYECKUX
BbIpaXkeHHi1. JIornueckue ypaBHEHHS U CUCTEMbI YPAaBHEHUN.

Jlorndeckue (yHKIMHU. 3aBUCHMOCTh KOJUYECTBA BO3MOXKHBIX JIOTHUECKHUX
(GYHKIUH OT KOJIMYECTBA apTyMEHTOB.

Kanonndeckue ¢hopmbl JTOTHIECKUX BBIPAKESHUM

2.8

COBepH_IeHHbIe AN3BIOHKTUBHBIC KOHBIOHKTUBHLIC HOPMAJIbHLIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/II_[e HCTUHHOCTHU

2.9

Jlornueckue »snemMeHTHl B cocraBe KommbioTrepa. Tpurrep. Cymmarop.
MHoropa3psansbiii cymMmmaTop. [locTpoeHre cxeM Ha JIOTHYECKUX AJIEMEHTAaxX 10
3aIaHHOMY JIOTUYECKOMY BBIPKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTUYECKOH cXeMe

2.10

Mopenu u moaenupoBanue. llenn MopenupoBaHus. AJIEKBaTHOCTh MOJEIU
MOJIETTUPYEMOMY O0BEKTY WM mpoiieccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ynbTaToOB MOJAEIUPOBAHUS B BHAE, YIOOHOM IUid
BOCHIPUATHS 4YeJNOBEKOM. ['paduueckoe MpencTaBieHUE NaHHBIX (CXEMBI,

TabIuIBl, rpadukn).

2.11

HpeHCTaBHeHI/IC OCJIBIX YHCCI B MaMATH KOMIIBKOTEPA. Ol"paHI/I‘IeHHOCTB

Auamna3oHa 4YuCC IMPU OrpaHUYCHUU KOJIMYCCTBA pa3psaoB. HGPGHO.HHeHI/IG




paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TOMTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCET.

[ToGuToBBIC JIOTHYECKHE omepanuu. Jlormueckuii, apudMeTHUECKHH U
nukmnueckuit  casuru. llludpoBanue ¢ momompl0 MOOWTOBOW OIEpaIuu

«uckinouaromniee NJIN»

2.12

IIpencraBicHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEPA. 3Havaiasi 4acThb
U TopsAoK yucna. /luama3oH 3HaueHUi BellecTBEHHbIX uuced. [IpoGiembl
XPAaHECHMS BEIIECTBEHHBIX 4YMCEJ, CBSA3aHHBIE C OrPAHMYECHHEM KOJMYECTBA
paspsanoB. BelonHeHne onepanuii ¢ BEIECTBEHHBIMU YMCIAMM, HAKOIUICHUE

omuoOoK ITIPpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble moHATHA. Buael rpados. Onucanue rpadoB ¢ MOMOIIBIO
Marpul CMCXKHOCTH, BCCOBBIX MAarTpul, CIIMCKOB CMCKHOCTH. Pemenue
QITOPUTMUYECKUX 3a/1ad, CBSI3aHHBIX C aHAIM30M TrpadoB (MIOCTPOCHHE
ONTUMAIILHOTO IIYTH MEXIy BepIIMHAMU rpada, onpeleieHrue KOJINYeCcTBa

pPa3IMyYHBIX MyTed MEXIy BEepUIMHAMH OPHUEHTHPOBAHHOTO AlMKIMYECKOTO

rpaga)

2.14

JlepeBnsi. bunapHoe nepeBo. [epeBbs momcka. CrocoObl 00xoma jaepena.
[IpencraBnenne apupMeTHISCKIX BRIpOKEHUH B BUE nepeBa. Mcrnonbp3oBaHme

rpadoB U 1epEeBbEB IPU OMUCAHUN OOBEKTOB U IIPOILIECCOB OKPYKAIOILIETO MUPA

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ OJIHON nHpopmanueit. [Toctpoenne nepesa
nepedbopa BapHAHTOB, OMHCAHWUE CTPATErHMM WIPHl B TaOMMYHOU dopMme.

BobIurpeiiiiabeie ¥ IPOUTPHIIIHBIE TO3UIIUU. BRIUTpEIIIHbIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOIO — MHTeNIekTa. MaeHTugukanus W MOHUCK
n300pakeHui, pacro3HaBaHue Jul. Mcnonp30BaHNe METOA0B UCKYCCTBEHHOTO
MHTEIUIeKTa B oOyyarommux  cucremax. Vcronmp3oBaHME — METOAOB
HCKYCCTBEHHOT'O UHTEJIEKTa B poOoToTexHuke. MHTepHeT Bemield. Heliponusie

CETH

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanuzaius NoHATUS anroputMma. MammHa TelopuHTra Kak yHUBEpCcalbHas

MOJIEJIb BBIYUCIIEHUN

3.2

OreHka CIOKHOCTH BBIYHCIICHHH. Bpems paboTel m 00BEM HCTIOIB3yeMOMH
MaMsTH, HUX 3aBUCHUMOCTh OT pa3Mepa HCXOAHbIX JaHHbIX. OIleHka
ACUMITOTUYECKOW CIIOKHOCTH aJIrOPUTMOB. AJTOPUTMBI INOJMHOMHAIBHOU
cnoxkHoctu. Ilepebopubie anropuT™mel. [Ipumepsl pazIUYHBIX aITOPUTMOB

pelIeHrs OHOM 3aauu, KOTOPbIE UMEIOT Pa3InYHYIO CIOXKHOCTh




3.3

OmnpeneneHre BO3MOXHBIX Pe3ylIbTaTOB pabOTHl MPOCTEHIINX alrOpUTMOB
YIPaBIEHUS UCHOJHUTENISIMU U BBIYUCIUTEIbHBIX AIrOpUTMOB. OmnpezneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYEMBbIil pe3yabTaT

3.4

Anroput™Mbl 00pabOTKH HATypalTbHBIX YHUCEN, 3alMCAHHBIX B MO3HIIMOHHBIX
CHCTEMaxX CYMCIICHUWsS: pa3OMeHHe 3alMch YWciia Ha OTACIbHbIE HHPH,
HaXOXJICHHE CYMMBI W TIpOHM3BeACHUS HH(]p, HAXOXKICHHE MaKCUMaTbHOU
(MHHHMAITEHOW ) U DB

[IpencraBnenne umcina B BUIE HaOOpa MPOCTHIX COMHOMKHUTENIEH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTEMEHb. [IOMCK TPOCTBIX 4YHCET B 3aJaHHOM

JMara3oHe ¢ TIOMOIIBIO AlITOPUTMA «PEIIeTO DpaTocheHar»

3.5

MHoropa3psiHbIE TIeNIbIe YUCIIa, 3a1a4H JJTMHHON apu(METHKHI

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
[[EIOYHCIICHHBIC, BEIICCTBCHHBIC, CHUMBOJIbHBIE, JIOTHYECKHe. BeTBiueHus.
Cnoxnble ycnoBus. Llukisl ¢ ycnoBueM. LIMKiIbI 110 TEpeEMEHHOM.

O6paboTka maHHBIX, XpaHAmuXcsa B (aitmax. TekcToBble W TBOWYHBIC (ailiibl.
daitnoBeie nepeMeHHbIe ((haimoBeie yka3arenn). Urtenue u3 ¢aiina. 3anuch B
daitn.

Paszbuenue 3anaun Ha moa3agauun. [lognporpaMmer (IporieAypsl U PYHKITHH).

Hcnonb3oBaHue cTaHAapTHON OMOIMOTEKHU S3bIKAa TPOrPAMMUPOBAHUS

3.7

Pexypcus. PexypcuBHbie nporienypsl U GyHKIUHU. Vcronp3oBaHUe CTEKa IS

OpraHM3aliy PEKYPCUBHBIX BHI30BOB

3.8

Uucnennsie MeToAbl. TOUHOE W MPUOMMKEHHOE pelIeHusl 3a1aun. YucineHnHoe
pellieHre ypaBHEHUH C MOMOIIbIO mojbopa mapamerpa. UncieHHbIE METObI
pelieHus ypaBHEHUWI: MeTox mepedopa, METOJ TMOJIOBUHHOTO JICJICHUS.
[TpubnmxEHHOE BBIYUCIICHUE JJIUH KPUBBIX. Beruncnenue miomazneit guryp c
MTOMOIUIBIO YUCICHHBIX METOJOB (METOJ MPSMOYTOJbHUKOB, METO/ Tpareuui).
[Touck makcumyma (MUHHEMYMa) (YHKIIUM OJHOW IEPEMEHHON METOJIOM

IIOJIOBUHHOTI'O ACJICHUA

3.9

OOpaGoTka  CHMBONBHBIX  JaHHBIX. BcTpoeHHble  QyHKIOMHM — A3bIKa
IpOrpaMMUPOBaHUS i  00paOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBICHUH CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, IOHCK
IIOACTPOKH BHYTPHU TaHHOM CTPOKH, 3aME€HA HAUJCHHOU MOJCTPOKHU HA PYTryIO
cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOPOM aidaBuUTe, YIOBIETBOPSIOMIMX
3aJJaHHbIM orpaHudeHusM. IIpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

obpaTtHO

3.10

MaccuBel M NOCIENOBATEILHOCTH 4YHCEI. BrluncieHnue 0000IMIEHHEBIX

XapaKTCPUCTHUK DOJIEMCHTOB MacCCuBa MU YHCI0BOM IIOCJICA0BATCIIBHOCTHU




(cymMMBl, TpOW3BENCHHS, CPEAHEr0 apu(METUIECKOro, MHUHHUMAIBHOTO H
MaKCHMAaJbHOTO JJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONINX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIN TOMCK 3aJaHHOTO 3HAYCHHS B MacCHBE.
Anroput™bl pabOThl C 3JIEMEHTAaMH MacCUBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTUpoBKa OJJHOMEpPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKH
(MeTon my3bIpbKa, METOJ BBIOOpA, COPTHUPOBKA BcTaBKamu). CoOpTHpPOBKA
cnusiHueM. beictpas coptupoBka MaccuBa (anroputm QuickSort). JIBomdHBIH

IIOMCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJNTOpPUTMBI OOpabOTKH JBYMEPHBIX
MAacCCHBOB: 3allOJJHEHHE JBYMEPHOTO YHCJIOBOTO MacCHBa 110 3a/aHHBIM
npaBujiaM, IMOUCK 3JICMCHTA B ABYMCPHOM MACCUBC, BLIYUCIICHUC MAaKCUMYyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBA, IEPECTAHOBKA CTPOK U

CTOJIOIIOB ABYMEPHOT'O MAacCHBA

3.12

CrmoBapu  (accoMaTHBHBIE  MAacCUBBI, OTOOpakeHHs).  XOII-TAOJIHIIBL.

[TocTpoenwue andaBUTHO-YACTOTHOTO CIIOBAPS JJIS 33JaHHOTO TEKCTA

3.13

Creku. AHanu3 MNPaBWIBHOCTH CKOOOYHOTO BBIpaXKEHHUS. Bwruncienue
apru(METHUIECKOTO BBIPAXKCHHU S, 3aIMCAHHOTO B MOCT(OUKCHOM opme.

Ouepenu. Mcnonp30BaHue ouepeau sl BpEMEHHOIO XpPaHEHUS TaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAIBHOTO OCTOBHOTO JiepeBa
B3BEILICHHOTO CBS3HOTO HEOPHUEHTUPOBAaHHOTO rpada. KonnyecTBo pa3inyHbIX
nyTell MeXAy BepIIMHAMH OpPUEHTHPOBAHHOIO AIMKJIMYECKOro rpada.

Asnroput™ JIeHKCTpBI

3.15

HepeBbs. Peanuzanusa nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOoMUHBbIE
(bunapubie) nepeBbs. [locTpoenue aepeBa i 3aJaHHOTO apu(PMETHIECKOTO
BbIpakeHUs. PekypcuBHBIE alropuTMbl 00xo/1a nepeBa. Vcnonb30BaHue cTeka

U ouepeu aiisi 00Xo/aa nepesa

3.16

JliHaMHUYEeCKOE MPOrpaMMHPOBAaHUE KAaK METO/] PELIEHMS 3a/1a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX  PE3YyJbTaTOB.  3aJauyd, pEIIAEMble C  I[TOMOILBIO
JUHAMHYECKOr0 MPOTrpaMMHUPOBAHUS: BBIYUCIEHHWE PEKYPCHUBHBIX (YHKIUH,

HO,Z[C‘-IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4i ONITUMU3 AN

3.17

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM TNporpamMMmupoBanur. OOBEKTHl U
kaccbl. CBOMCTBa U METOIbI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHANIN3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPMEHTHUPOBAHHOTO TOIXOA.

Wukancynauus, HacieqoBaHue, moauMophusm

HNudopmanioHHble TEXHOJIOTUH

4.1

AHnanmu3 nanHbeix. OCHOBHBIE 33/1aud aHalM3a JaHHBIX: MPOTHO3UPOBAHME,

Kiaccuukanms, KiacTepu3anus, aHanu3 oTkiIoHeHuHd. [lociaemoBarenbHOCTD




peIICHUS 3a/1a4 aHaJIN3a JaHHBIX: C60p NEPBUYHBIX JAaHHBIX, OYUCTKA U OLICHKA
KayecTBa JAaHHBIX, BHIOOp W (WMJIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JAHHBIX, BU3yaJln3alus JaHHbBIX, MHTEpIIpeTanus pe3yibTraToB. IIporpaMMHble
cpeactBa u VHTepHEeT-cepBUCHl Ui 0OpaOOTKM M IPEJICTABICHHUS JaHHBIX.

Bonpmne mannpie. MamuaHOE 00ydeHUE

4.2

AHanu3 JaHHBIX C TOMOIIBIO AJICKTPOHHBIX TaONWI. BhIUuCIeHHE CyMMBL,
cpemHero  apupMETHYECKOro, HaumOoJbIIero (HAaWMEHBIIETO) 3HAYCHUS
auarnazoHa. Berumcnenue kod(duIMeHTa KOppeisiiuu JIBYX PSAOB JIAaHHBIX.
[TocTpoenue cronOyaThIX, JMHEHYATHIX U KPYroBBIX auarpamm. Iloctpoenue
rpapukoB  ¢yHkumid. [lombop  nuHMUM  TpeHnma, pelIeHue  3agad
MPOrHo3upoBaHus. PemieHne 3aiay ONTUMU3ALMU C MMOMOIIBIO AJIEKTPOHHBIX

TaOJIALL

43

Jluckperuzanusi TpU  MaTeMaTUYECKOM  MOJEIMPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MojenupoBanue IBMKEHUS. MojenupoBaHue OHOJOTHMYECKUX
cucteM. MaremaTuueckie MOJEIW B OSKOHOMHKE. BblunciauTenbHbIe
SKCHEPUMEHTHI ¢ MojensiMu. OOpaboTKa pe3ynbTaToB 3KCIEpUMEHTa. MeTon
HaUMEHBIIMX KBaJpaToB. OIlIEHKa YHUCIIOBBIX MapaMETPOB MOJCIUPYEMbIX
O00BEKTOB U TMpolleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH MO pe3yibTaram

IKCIIEPUMEHTA

4.4

BepositHoCTHBIE ~ MOAENH. Meroast  Monte-Kapo. Wmuranmonnoe

MOZACIINPOBAHUC. CucTeMBI MacCOBOT'O OGCHy)KI/IBaHI/IH

4.5

Tabnuunbie (pensiuoHHBIE) 0a3bl JMaHHBIX. Tabmuia — TMpeICTaBICHHE
cBefcHMI 00 OMHOTUIIHEIX 00bekTax. [loie, 3amuck. Karou Tadmuiel. Padora ¢
roToBOi 0a3o0if naHHBIX. 3amojHeHue Oa3bl AaHHBIX. [louck, copTUpoBKa U
¢buabTpanus JaHHBIX. 3aPOChl HAa BEIOOPKY JaHHBIX. 3allPOChI ¢ TapaMeTpaMH.
Brruncnsiembie mosist B 3ampocax.

MHuororabnuanabie 6a3bl JaHHBIX. THIIBI CBS3eH MEXTy TaOnuiamMu. BHenHui
kimod. [lemocTHOCTh 06a3bl JaHHBIX. 3ampockl K MHOTOTAOMMYHBIM 0azam

MaHHBIX

4.6

TexctoBblli mporeccop. CpeacTBa IMOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHbIE  TEKCTOBblE  JOKyMEHThL.  CHOCKH,
ornasinenue. [lpaBuna  UUTUPOBAHWUA  UCTOYHUKOB U OGOpPMIICHHUS

O6ubnuorpadguyecKix CCbUIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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