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HOACHUTEJBHASA 3AIINCKA

[Mporpamma 1o wuHpopmatuke (yriayOn€éHHBII YpOBEHb) Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHus pa3pa0oTaHa Ha OCHOBE TpeOOBaHUM K
pe3ynbTaTaM OCBOEHHMSI OCHOBHOW OOpa30BaTEIbHON MPOrpaMMBbl CPEIHETO
obmero oopazoBanus, npeactaBiaeHHbIXx B GI'OC COO, a Taxxke ¢eaepanbHOM
paboueit mporpaMmbl BOCIIUTAHUS.

[Iporpamma mo wuHpopMaThke HAET MPEACTABICHHE O UENsIX, oO0mIei
CTpaTeruu OOYYE€HUs, BOCIHUTAHHMS W Pa3BUTHS OOYYAIOIIMXCS CpPEICTBAMHU
yuebHoro npeameta «Mupopmatrka» Ha yriryOlIEHHOM ypOBHE, YCTAHABIUBACT
00s3aTeNbHOE peIMETHOE coJiepKaHue, Ipe1ycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3jiejaM U TeMaM Kypca, ONpEAesieT pacnpeeieHue
ero mo kiaccam (roaM M3ydeHHs), NaéT MPUMEPHOE paclpeeicHue YaeOHbIX
4acoB M0 TEMATHUECKUM paszjesiaM Kypca M PeKOMEHAyeMyio (IpUMEpPHYIO)
MOCJENOBATEBHOCTh MX  HM3Y4YEHUA C Y4YETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOrO MpOIEcca, BO3PACTHBIX
0COOEHHOCTEN 00yUYarommXcs.

[Iporpamma 1o uHPOpPMATUKE ONpEEHseT KOJUYECTBEHHBIE U
KAUeCTBEHHbIE XAPAKTEPUCTUKU YYEeOHOro MmaTepuaina s KaxJoro roja
U3YUYEHHUs, B TOM YHCIIE ISl COJEPKATEIbHOTO HAIOJHEHUS Pa3HOro BHUAA
KOHTPOJIS  (MPOMEKYTOYHON —aTTecTalud  OOYydYarolIMXCs, BCEPOCCHUHCKUX
MPOBEPOUHBIX Pa0dOT, TOCYIAPCTBEHHON UTOTOBOM arrecTanuu). [IporpamMma 1o
uH(bOpPMATHKE SBJISETCS OCHOBOM IS COCTaBJICHHUS ABTOPCKUX YUYEOHBIX
MporpamMm M y4eOHUKOB, TOYPOUHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpeHem 00111eM o0pa3oBaHUU OTpakaeT:

CYIIHOCTh MH(OPMATUKKM KaK HAYYHOW JUCHUUIUIUHBI, HW3y4aromiei
3aKOHOMEPHOCTH MPOTEKAHMS u BO3MO>KHOCTH aBTOMaTHU3alUU
UH(OPMAITMOHHBIX MPOIECCOB B PA3TUYHBIX CUCTEMAX;

OCHOBHbIE OOJACTH TNPUMEHEHUS HH(POPMATUKHU, TIPEKIE BCErO
nH(OPMAITMOHHBIC TEXHOJIOTUH, YIIPABJICHUE U COIUATBHYIO cdepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep UHQPOPMATUKU U HUHQPOPMAITMOHHOMN
NEeSTETBHOCTH.

Kypc undopmatiku 1151 ypoBHS CpeaHEro 0011ero 00pa3oBaHusl SABISIETCS
3aBEPIIAOIIMM ITArlOM HEMPEPHIBHOM MOATOTOBKM OOYyYaIOIMUXCS B 00JIACTH
uHpopmaTuku W WHPOPMANMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHH,
OMHUpaeTCsl Ha CoJep)KaHue Kypca MHPOPMATHKU YPOBHS OCHOBHOIO OOILEro



oOpa3oBaHMsi ©  OMNBIT TIOCTOSHHOTO TPHUMEHEHUS  HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TE€XHOJOTUM, JAaET TEOPETUYECKOE OCMBICICHHE,
UHTEPIPETALNIO U 0000IEHUE ITOTO OMBITA.

PesynbraThl yriyONEHHOTO YpOBHS U3YYEHHS Y4YeOHOro MpeameTa
«MHadpopmarrka» OpPUEHTUPOBAHBl HA TMOJYYEHHUE KOMIIETEHTHOCTEH JIsl
nocienyromneil npodeccuoHaNbHOM JeATENbHOCTH KaK B paMKax JaHHOM
MPEAMETHOM 00JIaCTH, TaK M B CMEXHBIX ¢ Hell 00acTsax. OHH BKITFOYAIOT B Ce0:

OBJIAJICHUE KJIIOYEBBIMH MOHSATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JAaHHas MpeaMeTHasi 00J1acTh, paClO3HABAHUE COOTBETCTBYIOIIUX UM
NPU3HAKOB U B3aMMOCBS3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH Pa3IMYHbIC
NOAXOAbl K M3YYEHHIO SIBICHUM, XApAaKTEPHBIX IJIs HM3y4aeMOW MpeIMETHOU
oOJacTti;

YMEHHUE pEIIaTh THUIIOBBIE MPAKTUYECKHUE W TEOPETUYECKHUE 3a/IauH,
XapakTepHbIE IS HWCIOJb30BAaHUS METOJ0OB M HMHCTPYMEHTapHusi JaHHOU
MpeMETHON 00J1acTH,

HaJIMyue MPEeJCTaBICHUN O TaHHOW MpeIMETHON 00JIacTH Kak I1IeJIOCTHOM
Teopuu (COBOKYITHOCTH TEOPHI), OCHOBHBIX CBS35AX CO CMEKHBIMH O0JIACTAMHU
3HaHUM.

B pamkax yriy6si€HHOro ypoBHS U3y4eHHs HHPOpMaTUKKU 00eCTIeunBaeTCsl
1eJIeHaNpaBJICHHAS TIOJTOTOBKA 00YUYalOIUXCs K MPOI0KEHUIO 00pa30BaHus B
opraHu3zanusx MnpodecCHOHANIBLHOTO 00pa30BaHMsI MO  CHEHUAIBHOCTSM,
HETIOCPEJICTBEHHO CBSA3aHHBIM C LU(PPOBBIMU TEXHOJOTHUSAMH, TaKUM Kak
IporpamMMHasi UHXeHepusi, UH(popMamoHHasi 0€30MacHOCTb, TH(HOPMALIMOHHbIE
CUCTEMBbl U TEXHOJIOTUH, MOOWIbHBIE CHUCTEMBI M CETH, OOJbIIUE JaHHBIE U
MalIMHHOE OO0y4YeHHe, MPOMBIIUICHHBIH WHTEPHET BeIIeH, HCKYCCTBEHHBIM
WHTEJUICKT, TEXHOJOTMU OECIpPOBOJTHOM CBS3H, POOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTUHU, CUCTEMBI PACIIPENCIIEHHOTO PEECTPA, TEXHOJIOTUU BUPTYAIbHON U
JOTIOJTHEHHOM PEeaTbHOCTEM.

OcHoBHasi 1enb H3yueHHs ydeOHoro mnpeamera «WHpopmaTtukay Ha
yrayoJIEHHOM YpOBHE CpeaHero oOmero oOpa3oBaHusi — oOOecleueHHe
JajdbHEUIero pa3BuTUus UHGOPMAIIMOHHBIX KOMIIETEHIIMNA 00y4aromerocs, ero
TOTOBHOCTH K JKHM3HM B YCIOBUSAX Pa3BUBAIOIIETOCS WH(POPMAIMOHHOTO
oOIecTBa W BO3pacTarolleld KOHKYPEHIIMH Ha PBIHKE Tpynaa. B cBs3u ¢ 3TUM
nzydenue unpopmatuku B 10-11 kmaccax g0IKHO 00ECTICUHTD:



c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, OCHOBAHHOTO Ha MOHUMAaHHUH POJIU
uH(pOpMaTUKH, HH(DOPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIILICHHUS;

c(hOpMHUPOBAHHOCTh YMEHUU pa3nuyaTh (PakThl U OLEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJBI, BUJIETh MX CBSI3b C KPUTEPUSAMH OLICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, IPOBEPSITH HA JOCTOBEPHOCTD
1 000011aTh HHPOPMAIIHIO;

c(OPMUPOBAHHOCTh TMPEJACTABICHUNA O BIUSHUM HHPOPMAIIMOHHBIX
TEXHOJIOTUA Ha >KU3Hb YEJOBEKa B OOIIECTBE, MOHMMAHHE COLUAIBLHOTO,
YKOHOMMYECKOTI'0, ITOJIMTUYECKOI0, KYJIBTYPHOTO, IOPUIANYECKOr0, IIPUPOJHOTO,
HPrOHOMHUYECKOTO,  MEIUIUHCKOTO U  (PU3HOJIOTMYECKOIO0  KOHTEKCTOB
MH(POPMAIIMOHHBIX TEXHOJIOTHH;

NPUHATUE TMPABOBBIX M 3THYECKUX ACIEKTOB HMH(OPMAIMOHHBIX
TE€XHOJIOTMH, OCO3HAHWE OTBETCTBEHHOCTH JIFOJIEM, BOBICUYEHHBIX B CO3AHUE U
MCIIOJIb30BaHUE MH(OPMAIIMOHHBIX CUCTEM, pacClpOCTpaHEHUE UH(OpMaLuy;

CO3J]aHUE YCJIOBHI U1 Pa3BUTHS HABBIKOB y4€OHOM, TPOEKTHOM, HAYYHO-
HCCIIEIOBATEIBCKON U TBOPUECKOM JEATEIbHOCTH, MOTUBALIUU O0YYarOIINXCS K
CaMOPa3BUTHIO.

B conepxanun yuebHoro npeamerta « M HpopMaTiKa» BBIACIAIOTCS YETHIPE
TEMATUYECKUX pa3lena.

Paznen «l{uppoBasi rpaMOTHOCTBH» TOCBAIIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX JJIEMEHTOB LU(POBOTO OKpPYKEHUS, BKIKOYAs
KOMIIBIOTEPHBIE CETH, MCIOJIB30BAHUIO CPEJICTB OIEPALMOHHON CHUCTEMBI,
pabote B cetu VHTepHET W  HUCHOJB30BAaHUIO HMHTEPHET-CEPBHUCOB,
UHGOPMAITMOHHON O€30MaCHOCTH.

Paznen «Teopernueckue ocHOBbI MHGOPMATHKH» BKIIOYaeT B ceOs
MOHATUMHBIN amnmapaT WH()OpPMATUKH, BOMPOCH KOAUPOBAHMS HH(OpMaIuu,
u3MepeHuss MHOOPMALIMOHHOTO 00BhEMA JaHHBIX, OCHOBBI alIreOpbl JIOTUKU U
KOMITBIOTEPHOTI'O MOJIETTUPOBAHUS.

Paznen «AaropurmMbl 1 MPOrpaMMHUPOBaHHE» HAINPABIECH HA Pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHUS, pa3padOTKy aJiropuTMOB U OLIEHKY HUX
CIIO)KHOCTH, ()OPMHUpPOBAHHME HABBIKOB pealM3allMd MNporpaMM Ha S3bIKax
IIPOrpaMMUPOBAHUS BBICOKOTO YPOBHS.

Paznen «HWHpopManMOHHBbIE TEXHOJOIHM» IIOCBAIIEH BOOpPOCaM
OpUMEHEHUSI UHOOPMAIIMOHHBIX TEXHOJOTUM, pPEAIM30BAHHBIX B MPUKIAAHBIX



MIPOrPaMMHBIX ITPOIYKTaX M HHTEPHET-CEPBUCAX, B TOM YHCJIC B 3a/1a4aX aHAIN3a
JTaHHBIX, WCIOJIb30BaHNIO 0a3 JaHHBIX W DJICKTPOHHBIX TAOJHWI I PEIICHUS
TIPHUKJIaIHBIX 3a7ad.

B npuBenéHHOM najee coaepikanuu yaeOHoro npeamera «MHbopmaTrkay
KYPCHUBOM BBIJICJICHBI JIONIOJIHUTEIIBHBIC TEMBI, KOTOpPbIE HE BXOIAT B
00s13aTeIBPHYI0 TIPOrpaMMy OOyYEHHs, HO MOTYT OBITh HPEII0KCHBI JIs
W3YYCHHS OTACIHbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YyYaIOITHUMCS.

YrinyOn¢HHBIH YpOBEHb H3ydeHUs HH(POPMATHKH PEKOMECHIYETCS IS
TEXHOJOTHYECKOT0 TNpOodHis, OPUCHTHPOBAHHOTO HA HWHXXCHEPHYIO U
UH(OPMAITMOHHYIO Chephl JEATCIbHOCTH. YTIyOJEHHBI ypOBEHb H3yYCHHSI
UH()OPMATHUKHA OOCCIICUMBACT. MOATOTOBKY OOYYAIOIIMXCS, OPUCHTHPOBAHHBIX
Ha CIICIIMAJILHOCTH B 00JaCTH MH(MOPMAIMOHHBIX TEXHOJIOTHMH W MH)KCHEPHBIC
CHEIUATBLHOCTH, YYacTHE B IPOCKTHOW M HMCCIICIOBATEIbCKON JEATCIbHOCTH,
CBA3aHHOH C COBPEMCHHBIMH HAIIPABJICHUSAMH OTpaciu WHGOPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYacCTHIO B OJUMIIHANaX WU
caaye EAMHOro rocy1apcTBEHHOTO K3aMeHa 1o HHPOpMaTHKE.

[TocmenoBaTeIbHOCTD M3ydYEHUST TEM B IpejeiiaX OJHOro roja oOydeHHs
MOXKET OBITh M3MCHCHA IO YCMOTPEHHUIO YUHTENS IPH IOATOTOBKE padodcii
IIPOrPaMMbI U TIOYPOYHOT'O IIJITAHUPOBAHMS.

OO61iee 4KClIO YacoB, PEKOMEHIOBAHHBIX I U3YYCHHUS] UHPOPMATUKH —
272 gaca: B 10 kimacce — 136 uacos (4 uaca B Hegemo), B 11 kimacce — 136 gacos
(4 gaca B HezeIO).



COILEPKXAHUE OBYUYEHUSA
10 KJIACC

Hu¢poBas rpaMOTHOCTH

TpeboBanust TeXHUKHM OE30MAaCHOCTH M TUTHEHBI TMpH pabore ¢
KOMITBIOTEPAMH U IPYTUMHA KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHHS.

[IpyHuuner  paboOTBl  KOMIBIOTEPOB M KOMIBIOTEPHBIX  CHCTEM.
Apxutexktypa ¢(on Heiimana. ABTOMaTHYECKOE BBIIOJIHEHHE IPOTrPaMMBbl
npoueccopoM. OnepaTuBHas, OCTOSIHHAS U JI0JITOBpeMeHHas naMsatb. OOMeH
JAHHBIMM C TMOMOLIbI0 IMH. KOHTposulepel BHEMIHMX YCTpoMCTB. IIpsMon
JOCTYTI K ITaMSITH.

OCHOBHBIE ~ TEHAECHIIMM  DPa3BUTUA  KOMIBIOTEPHBIX  TEXHOJIOTHHU.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CHCTEMBL.
CynepkoMmiibloTepsl. PacripenenéHuble BEIUMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
00JbIIMX JaHHBIX. MoOunbHbIE LU(POBBIE YCTPOMCTBA M HX pOJIb B
KOMMYHUKALHSIX. BcerpoeHnnsbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
PoboTu3npoBaHHbIe MPOU3BO/ICTBA.

[IporpammMHoOe oOecriedyeHUE KOMITBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM.
Bunbl nporpaMmmHoro obecrnedueHus W MX HazHadyeHue. (OcoOeHHOCTH
MporpaMMHOro  oOecreueHusi MOOWIBbHBIX  ycTpoicTB.  IlapamnensbHoe
nporpammupoBanue. CucTeMHoe MmporpammHoe obecrnedeHue. OnepairoHHbIe
cucTeMbl. YTWINTBL. [lpaiiBepbl ycTpouCTB. MHCTAIUISIIMA U AEUHCTAILISIIUSA
IIPOTrPaMMHOT0 00€CTICUCHUSI.

daitnoBbie cucTeMbl. [IpuHIUTIBI pa3MeleHuss U1 UMEHOBaHus (ailioB B
noJroBpeMeHHor naMatu. [llabnonsl 11t onucanus rpymni (painos.

[Iporpammuoe oOecrieueHue. JInueHsupoBanue IPOrPaMMHOTO
obecnieueHuss u 1UPpoBBIX pecypcoB. IlpompuerapHoe u  cBOOOAHOE
nporpammHoe odecneuenre. Kommepueckoe 1 HEKOMMEPUYECKOE UCTTOJIb30BAHUE
IpOrpaMMHOro obOecrieueHus: M UUDPOBBIX pecypcoB. (OTBETCTBEHHOCTH,
yCTaHaBIMBaeMass  3aKOHoAaTenbCcTBOM  Poccuiickonn — dPepepanum  3a
HEMPAaBOMEPHOE HCIOJb30BaHUE MPOrpPaMMHOT0O OOecreueHus: M LHUPPOBBIX
pecypcoB.

[IpuHUMIIBI OCTPOEHUST W anmapaTHble KOMIOHEHThI KOMIIbIOTEPHBIX
cererd. CereBble npoTokoiibl. Cetp MHTEpHET. Anpecanust B cetu MHTEpHET.
[Tporokoisl creka TCP/IP. CucteMa JOMEHHBIX UMEH.



Pa3nenenue IP-cetn Ha moncern ¢ momombo Macok nojacereil. CeTeBoe
aaAMUHUCTpHUpoBaHue. [lorydeHne JaHHBIX O CETEBBIX HACTPOMKAaX KOMIBIOTEPA.
[IpoBepka Hanuuusi CBA3U € y3i0M ceTu. OmnpeneraeHue mMapipyTa ABUKCHUS
MaKETOB.

Bunet  pgestenbHoctu B cetu  Hurepuer. CepBuchl WHTepHeTa.
['eoundopManiioHHbie  CUCTEMBI. [ €OJIOKallMOHHBIE CEPBUCHI  PEATBLHOTO
BpeMEHU (Hampumep, JIOKalusi MOOWIBHBIX —TEIePOHOB, ONpEACICHHE
3arpy>KEHHOCTH  aBTOMArucCTpajeil), HWHTEPHET-TOPTOBIsl, OpPOHUPOBAHHE
OWJIETOB M TOCTUHMUII.

['ocynapcTBeHHBIE ANEKTPOHHBIE CEPBUCHI U ycinyru. ColuanbHble CeTH —
OpraHu3aiys KOJUJIEKTUBHOTO B3aMMOJICHCTBUS U oOMeHa AaHHbIMHU. CeTeBOit
ATUKET. MpaBuiia MOBEJACHUsI B kKubeprpocrtpanctse. [Ipobiema moaMHHOCTH
noyiyaueHHou nHopmaruu. OTKpbIThIE 00pa30BaTEbHBIE PECYPCHI.

TexHOreHHbIE U YKOHOMHYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMATMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOruid. OO0mme  mnpoOsieMbl
3amuThl “HPOpMau U uHGOpMaMOHHON Oe3onacHocTU. CpencTBa 3alUThI
nH(pOpMaIuu B KOMITbIOTEpPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX
uH(pOpMaIIMOHHBIX cucTteMax. [IpaBoBoe oOecreueHne HMHPOPMAIUOHHOM
0€30IMacCHOCTH.

[IpenoTrBpamieHne  HECAaHKUMOHMPOBAHHOIO  JOCTylla K  JIMYHOM
KOHQUIESHIUAIBHOW  uHpOpPMAIMK,  XpaHsIedcs  Ha  MEPCOHAIBHOM
KOMITbIOTEPE, MOOWJIBHBIX  yCTpOMCTBax. BpemoHocHoe mporpaMMHoOe
o0OecrieyeHne H CHocoObl OOpPHOBI C HUM. AHTHBUPYCHBIE MPOTrPaMMBI.
Opranuzanusi JHUYHOTO apxuBa uHGopmanuu. Pe3epBHOe KONMUpoOBaHUE.
[TaposibHas 3amura apxusa.

[udpoBanue maHHBIX. CHUMMETPUYHBIE U HECUMMETPHUYHBIC IHIHA(PHI.
Mudper npoctoii 3amensl. [Mludp Iesaps. ludp Buxenepa. Anroputm
mmdpoBanusi RSA.

Teoperuueckne 0CHOBbI MHPOPMATUKHU

Nudopmanus, nanasie u 3Hanus. MHGopMaiimoHHbIe MIPOIECCHI B IPUPO/IE,
TEXHUKE U OOIIECTBE.

HemnpepsiBHBIE W AUCKPETHBIE BETWYHHBI M CUTHAIBL. HeoOXxommmocTh
JTUCKpeTU3auu UHGOPMAINK, TPeIHAa3HAYCHHON JJIsl XpaHEeHUs], Tepeladul U
00paboTKH B ITU(GPOBBIX CUCTEMAX.

JIBouuHOE KOoJIMpoBaHHE. PaBHOMEpPHbIE M HEPABHOMEPHBIC KOJBI.
JlekoiupoBaHKe COOOIIEHUM, 3aITMCAHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.



Ycenosue @ano. [locTtpoeHne 0gHO3HAYHO NEKOAUPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. EquHuIbI n3MepeHus: KoaudyecTBa HHPopMaui. An(aBUTHBIN MOAX0T
K OIICHKE KOJIMYecTBa MH(MOPMAIIHH.

Cucrembl cuucnenusi. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YUCET B
NO3ULIMOHHON cucTteme cuuciieHus. CBOMCTBAa IMO3MIIMOHHON 3alMCH 4YHCIA:
KOJIMYECTBO U(Dp B 3aMKUCH, TPU3HAK ICTUMOCTH YKCIIa HA OCHOBAHUE CUCTEMBI
CUMCJICHHS. AJITOPUTM MIEPEBOIA LIEJOTO YUCIIA U3 P-UUHON CUCTEMBI CUMCIICHHUS
B JIECSITUYHYIO. AJITOPUTM NEPEBO/IA KOHEUHOU P-M4HON 1poOU B JECATUYHYIO.
AJNTOpPUTM TEPEBOJIA LIEJOr0 YKUCiIa U3 JECATUYHOM CUCTEMBbI CUMCIICHHS B P-
nyHyto. IlepeBon KoHewHOH necsaTuyHOM Jpodbu B P-munyro. J[BouuHas,
BOCBMEPHUYHAS U IECTHAALATEPUYHAS CUCTEMBI CUUCIICHHS, CBSA3b MEXAY HUMH.
ApudmeTrueckue onepanu B MO3ULHUOHHBIX CUCTEMax cuucieHus. TpouuHas
YPaBHOBEIICHHAs] CHCTEMa CUHCIEHUSA. JIBOMYHO-AECCATHYHAS  CHCTEMaA
CUUCIICHUS.

KomupoBanune tekctoB. KomupoBka ASCIIl. OmHoOailTHBICE KOAMPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Onpenenenue uHPOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanue wu3zo0paxkenuii. OueHka MHPOPMAIMOHHOTO 00bEMa
rpa@uUecKux JaHHBIX TPHU 3aJIaHHBIX Pa3pelIeHUH U TIIYOMHE KOJIUPOBAHUS
nBera. [[BeroBbie monenu. BekropHoe xoaupoBanue. @opMatsl rpadudecKux
¢aiinos. TpéxmepHas rpapuka. @pakranpHas rpaduka.

KomupoBanue 3Byka. OneHka HHPOPMaLHUOHHOTO OOBEMA 3BYKOBBIX
JNAHHBIX MPH 33JaHHBIX YACTOTE TUCKPETU3ALUU U Pa3pAIHOCTHA KOJIUPOBAHMUS.

AnreOpa noruku. IloHarue Bbicka3biBaHUs. BbICKa3bIBaTeNbHbIE (POPMBI
(mpemukaThl). KBaHTOPBI CYIIIECTBOBAHUS U BCEOOIIIHOCTH.

Jlornyeckue omneparuu. Tabnuibl UICTUHHOCTH. JIOTHYECKHE BBIPaKEHHS.
Jlornueckue ToxzaecTBa. [[0Ka3aTenbCTBO JIOTMYECKUX TOXKAECTB C ITOMOLIBIO
Ta0JIMI UICTUHHOCTU. JIorndeckue onepauuy U onepaluy HaJl MHOKECTBAMMU.

3aKoHbI anredOpbl JIOTUKU. DKBUBAJICHTHbIE NIPEOOpa30BaHUsl JIOTMYECKUX
BbIpaXCHUH. Jlornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue pyHKIMH. 3aBUCUMOCTD KOJIMYECTBA BO3MOKHBIX JTJOTHYECKUX
(GYHKIIUN OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TIOTHUECKUX (DYHKITHIA.

Kanonnueckne ¢opmbel  jormdeckux  BolpaxkeHuil. CoBeplileHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMAJIbHBIE (DOPMBI, aITOPUTMBI HX
MOCTPOCHHUS IO TaOJINIIE UCTUHHOCTH.



Jlornyeckue sneMEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropaspsaaeii cymmaTop. Iloctpoenne cxem Ha JOTHYECKUX 3JIEMEHTAX 110
3aIaHHOMY JIOTMYECKOMY BBIPAKEHUIO. 3aIlHCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBieHne UENbIX YKCEN B HMaMATH KOMIIbIOTepa. OrpaHUYEHHOCTh
Jyaria3oHa 4YHCceN IPU OrpaHMYEHUH KojinuecTBa pas3psaoB. [lepenonHenue
pa3psIHON ceTKH. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBII
JOTIOJIHUTENIBHBIA KO/ OTPULIATEIIbHBIX YUCEN.

[ToOuToBble NOrMYeckue omeparuu. Jlornyeckuit, apudmeTuyeckui u
nukinyeckuid cnpuru. [ludposanue ¢ MOMOIIBIO MOOUTOBOW OmNEpaIvu
«uckimovaroee NI ».

IIpeacraBneHye BEMIECTBEHHBIX YHUCEN B MaMITH KOMIIBIOTEpA. 3HaYaIast
4acTh U NOPSAOK yKcia. J(nanazoH 3HaueHUi BelecTBeHHbIX unces. [Ipo0iaembl
XPaHEHUs1 BEILECTBEHHBIX YMCEN, CBSI3aHHBIE C OTPAHMYECHHEM KOJIMYECTBA
pa3psaoB. BeIToOnHEHME OmNepannii ¢ BEIIECTBEHHBIMM YHMCIIAMH, HAKOIUICHUE
OIIMOOK MIPH BBIYUCICHUSX.

AJITOPUTMBI M IPOrPAMMMPOBAHHE

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThI MPOCTEUIINX aJTOPUTMOB
YIPABJICHHUS] UCTIOJHUTEISIMU W BBIYMCIUTEIBHBIX anropuTtMoB. OnpeneneHue
MCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET AaTh TPeOyeMblil pe3ybTar.

Otanel pelieHus 3a7a4 Ha KoMmnbroTepe. MHCTpyMeHTalbHbIE CPENCTBa!
TPAHCISTOP, OTIAAYUK, NpOo(UIMPOBIIMK. KoMIUISAUMS M HMHTEpIpeTaIus
porpaMm. BupTyanbHble MallMHBI.

WNurterpupoBanHas cpega pa3paboTku. MeToabl OTIAgKH IPOTPaMM.
Hcnonws3zoBanne TpaccupoBOYHBIX Tabmuil. Otmamousnsiii BbiBOA. [lomaroBoe
BBITIOJIHEHUE MpOorpaMMbl. Touku octaHoBa. [IpocMOTp 3HaU€HUM TEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX:
LIEJIOYUCIIEHHBIE, BEUIECTBEHHBIE, CHMBOJBHBIE, JIOTUYECKHE. BeTBieHus.
Cnoxuple ycnoBusa. Iluknsl ¢ ycinoBueM. [uknsl 1o  mepeMeHHOM.
B3anmo3aMeHs€MOCTh  pa3IMYHBIX BUAOB LMKIOB. IHBapuaHT LMKIIA.
CocraBieHue IUKIA C WCIOJIb30BAaHUEM 3apaHee ONpPENEIEHHOTO MHBAPUAHTA
LUKJIA.

JlokymeHTupoBanue  mporpamMm.  lcronp3oBaHME ~— KOMMEHTapHEB.
IToaroroBka onucanusi TpOrpaMMbl U MHCTPYKIIMH JJIsI TIOJIB30BATEIIA.

AnroputMbl 00pabOTKH HaTypaIbHBIX YHCEN, 3aIMCAHHBIX B TO3UIIMOHHBIX
CUCTEMaxX CYHUCJICHHUS. pa30MeHue 3alucu 4YKclia Ha OTIelbHble UUDpHI,



HAaXO0XJICHWE CYMMBbI W TpOHU3BEJACHHS LU(DP, HAXOXKACHUE MaKCUMaTbHON
(MuHUMATBEHON) UGB

Haxoxaenue Bcex MpoCThIX YHCEN B 3aJaHHOM auana3oHne. [IpencraBnenue
yycia B BUAE HaOOpa MPOCTBIX COMHOXKHUTENIEH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTEIICHb.

OO0paboTka naHHBIX, XpaHsAmuxcs B ¢ainax. TexkcToBble U JBOMYHbBIC
daitner. DaitnoBeie mepeMeHHbIe ((aiioBbie ykazaTtenu). Utenune u3 (aiina.
3anuce B (hai.

PazOuenne 3amaunn Ha mnonzagauu. llogmporpammer (mpouedaypsl u
¢ynkuuu). Pexypcus. PexypcuBHbie 00BekThl ((pakTainbl). PexypcuBHbIC
npoueaypsl U GyHkiuu. Mcnonb3oBaHue cTeka Ui OpraHu3alui peKypPCUBHBIX
BBI30BOB.

Hcnonp30BaHue CTaHIApTHOM OMOIMOTEKH $3bIKa MPOrPaMMHUPOBAHUA.
[loakmtoueHue OUOMMOTEK MOANPOTPAMM  CTOPOHHHUX  IPOU3BOAUTEIEH.
Moy IbHBIM NPUHITUI TOCTPOECHUS ITPOTPAMM.

Yucnennole Metonpl. ToyHoe H NPUONMKEHHOE pELICHUS 3aJayu.
YuciieHHbIE METOJbl PEIICHHs YpaBHEHUH: METOJ mepedopa, METOoN
HNOJIOBUHHOTO  nieieHus. [IpubnmkéHHOE  BBIUMCIEHHWE JIMH  KPUBBIX.
Beruncnenne mmomaneit Guryp ¢ MOMOIIBEO YHUCIEHHBIX METOIOB (METO.
HpSMOYTOJIBHUKOB, MeTon Tpanenui). Ilomck wmakcumyma (MUHHMYyMa)
(yHKUIMU OHON MTEPEMEHHON METOIOM MOJOBUHHOTO JI€JICHUS.

OO0paboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble (yHKIMHM — SI3bIKA
MpOrpaMMUpPOBaHUs JUIsi OOpa0OTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBJICHUN CHMBOJIA B
CTpPOKe, pa30uMeHHe CTPOKM Ha CJoBa IO MPOOCITHHBIM CHMBOJIAM, ITOMCK
MIOACTPOKU BHYTPU JAHHOW CTPOKH, 3aMEHA HAMJAEHHOU IOJCTPOKU Ha APYTYIO
CTpoKy. ['eHepanusi Bcex CJIOB B HEKOTOPOM aj(aBUTE, YIOBJIETBOPSIOMIUX
3alaHHbIM OrpaHuyeHusiM. [IpeoOpa3oBaHue yucCiIa B CHUMBOJBHYIO CTPOKY U
o0OpatHo.

MaccuBbl U TOCJIEIOBATENLHOCTH 4YHcell. BbiuucieHue 0000MIEHHBIX
XapaKTEPUCTHK JJIEMEHTOB MAacCHMBa WM YHUCJIOBOW MOCIEAOBATEIILHOCTH
(cymMBI, TpPOM3BEIEHHS, CPEIHET0 apU(PMETHUECKOr0, MHUHHMAIBHOTO H
MaKCUMaJbHOTO 3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIIETBOPSIOIINX
3aJJaHHOMY YCJI0BHI0). JINHEHHBIH MOMCK 33 JaHHOTO 3HAYCHHUS B MACCHUBE.

CopTupoBKa OJHOMEPHOro MmaccuBa. IIpocTbie MeTOmbl COPTUPOBKHU
(MeTon Ty3bIpbKa, METOJ BbIOOpa, COpPTHpPOBKAa BcTaBKamm). COpTHpPOBKA



ciussHueM. beicTpast coptupoBka MaccuBa (anmroputm QuickSort). JIBowdHbIH
IIOMCK B OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHBbIC MacCUBBbI (MaTpHIlbI). AJTOPUTMBI OOPaOOTKH JABYMEPHBIX
MAacCHBOB. 3allOJIHEHUE JBYMEPHOIO YHCIOBOTO MACCHMBA IO 3a/laHHBIM
IpaBUJIaM, MOUCK 3JIEMEHTA B JIByMEPHOM MAacCHBE, BBIUYMCICHHE MAKCHUMYyMa
(MUHMMYMa) ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK U
CTOJIOLIOB JByMEPHOTO MACCHBA.

HNupopmanuoHHbIe TEXHOJIOIHH

TexcroBerii mporeccop. PemaktupoBanue n dopmarupoBanue. [IpoBepka
opdorpadun u rpammaruku. CpeacTBa Moucka U aBTO3aMEHbI B TEKCTOBOM
npoueccope. HcnonszoBanue cruieil. CTpyKTypUpOBaHHBIE TEKCTOBBIE
nokymeHThl. CHOckH, ornaBieHue. KosiekTuBHas paboTa ¢ JOKyMEHTaMHU.
NHcTpyMeHTBI  pelieH3upoBaHUSI B TEKCTOBBIX Iporeccopax. (OnadHble
cepBuchl. JlenoBas nepenucka. Pedepar. [IpaBuna uutupoBaHuss HCTOYHUKOB U
opopmieHusi oudauorpaduyeckux cchbliok. OPopmMileHuEe CIUCKa JIUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEPHOU BEPCTKOM TEKCTa. TeXHUYECKHE CPEACTBA BBOAA
Tekcta. Crenuanu3upoBaHHbBIE CPEACTBA PEAAKTUPOBAHUS MATEMaTHYECKUX
TEKCTOB.

AHanu3 gaHHbIX. OCHOBHBIE 33J]Ja4M aHAJIU3a IaHHBIX: IPOTHO3UPOBAHUE,
Kiaccudukaius, KiacTepusaius, aHaiau3 OTKIoHeHW#. [lociemoBaTeabHOCTD
pElIeHMs 3a/1ay aHaliu3a JaHHbIX. COOp MEPBUYHBIX TaHHBIX, OUYUCTKA U OLICHKA
Ka4eCTBa JIAHHBIX, BEIOOP H/HUITH TOCTPOSHHUE MOJISIH, MPEOOPa30BaHUE JAHHBIX,
BU3YaJu3allMsl TaHHBIX, UHTEpIpeTalus pe3yiabTaToB. [IporpamMMubie cpencTa
U MHTEPHET-CEPBUCHI 11 O0OpaOOTKM W MpeACTaBieHUs AaHHBIX. bosbliue
naHHble. MammHHoe o0yueHne. MIHTeUIeKTyalbHbIN aHaIu3 TaHHBIX.

AHanu3 TaHHBIX C MOMOIIIBIO AJEKTPOHHBIX Ta0yHIl. Beranucnenue cymmsl,
cpeaHero  apu(METHUYECKoro, HauOospmiero (HaMMEHBIIETO0) 3HAYCHUS
nuariazoHa. Beruucienune kosdduimreHTa Koppeasiuud ABYX PSAIOB JTaHHBIX.
[TocTpoeHue cTONOYATHIX, JMHEMUYAThIX M KPYroBbix auarpamm. Iloctpoenue
rpadukoB ¢pyHkuil. [londop nuHUM TpeHa, pelieHue 3a1a4 NPOrHO3UPOBAHMUS.

UYuclieHHOE pellleHne YpaBHEHW € MOMOILBIO Moa0opa mapamerpa.
Ontumuzanus Kak TOMCK HauIy4llero perieHus B 3alaHHbIX ycloBusX. LleneBas
bynkius, orpannyeHus. JIOKaJbHBIE W TJIOOQIBHBIA MHUHUMYMBI II€JIEBOU
dbynakuu. Pemenue 3ama4 onTUMHA3AIUN C TIOMOIIBIO SJIEKTPOHHBIX TaOIHII.

11 KITACC



Teoperuyeckne 0CHOBbI HHPOPMATUKHU

Teopernyeckne MOAXOABI K OICHKE KOJIMYECTBA WHGOpMAIMH. 3aKOH
agautuBHOCTA MH(popmanuu. @opmyna Xaptiu. MHbopmalus u BeposSsTHOCTb.
®opwmyna lllenHona.

Anroputmbl cxatusa AaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cxaTusi AaHHBIX C MOTEPSMU. Y MEHBIICHUE
IyOuMHBI KoJaupoBaHus I1iBeTa. OCHOBHBIE Hjien alroputmoB cxkatus JPEG,
MP3.

CkopocTh Tepefadyd JaHHBIX. 3aBUCUMOCTh BPEMEHHM TIepenadyud OT
nH()OpMaAITMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTHK KaHama CBs3H. [IpuanHbI
BO3HMKHOBEHHUS OIMMOOK TMpW Tiepeaade AaHHBIX. Komapl, T03BOJISIONINE
oOHapy>XUBaTh W UCIPABIATH ONIMOKH, BOZHHUKAIOIIME MPHU Mepeadye JaHHbIX.
Paccrosinue Xammunra. KonupoBanue ¢ noBropenuem 6uToB. Koasl XoMMuHra.

Cuctrembl. KoMnOHEHTHI cuCTeMbl M UX B3auMmojeicTBue. CHUCTEMHBIN
s dext. Yrnpasienue kak nHGopManmoHHbI mporecc. OOpaTHasi CBA3b.

Monaenu u mogenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOAEIU
MOJCIIUPYEMOMY OOBEKTY WIJIH IIPOIIECCY, TSN MOAeIMpoBaHus. Dopmanu3arus
MPUKJIAIHBIX 33124,

[IpeacraBnenne pe3yabTaTOB MOJCITUPOBAHUS B BUJEC, YIOOHOM IS
BOCTIPHSITHSL YejOBEeKOM. [ 'paduueckoe MpeACTaBICHHE MaHHBIX (CXEMBl,
TaOJIHIIBI, TPadUKH).

I'pads1. OcHoBHbIe OHsATHA. Busl rpadoB. Onucanne rpadoB ¢ TOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATPHI], CIHCKOB CMEXKHOCTH. PemieHue
QITOPUTMUYECKUX 3a7a4, CBA3aHHBIX C aHauu3oM rpadoB (mocTpoeHue
ONTHMAJIBHOTO IMYTH MEXIy BepmMHaMH rpada, OmpeaeicHUE KOIMYeCTBa
Pa3UYHBIX MyTEeH MEXKIYy BEPIIMHAMH OPUEHTHPOBAHHOTO AIMKIUYECKOTO
rpada).

HepeBbst. bunapuoe nepeBo. [lepeBbst moucka. CriocoObl 00xoma aepesa.
[IpeacraBnenne apumMeTHYECKUX BHIpAKEHUNM B BUAE AepeBa. JMCKpeTHbIe
UTPBI JIByX UTPOKOB C mojHoi mHpopmanueit. [loctpoenue nepesa nepedopa
BapUAHTOB, OMKMCAHUE CTPATCTUH WTPHI B TaOIMUHON (popme. BrIUrphIIHBIE U
IIPOUTPHIIITHBIC TTO3HUIINH. BBIUTPHIITHBIC CTPATETHH.

CpencTBa UCKYCCTBEHHOTO MHTEIUIeKTa. CEpBUCH MAIIMHHOTO TIEPEBOIA U
pacnio3HaBanusi ycTHOU peun. KoruutuBHbie cepBuchl. UnenTrudukais u mouck
n3o0pakeHnit,  pacmoszHaBanwe  Jmi.  CamooOywaromuecs  CHCTEMBL.



W cKycCcTBEHHBI MHTEIIEKT B KOMITBIOTEPHBIX Urpax. Mcrnonap30BaHne METOIOB
MCKYCCTBEHHOT'O HHTEJUIEKTa B 00y4Jaromux cuctemMax. Mcrnoib30BaHrne METO10B
UCKYCCTBEHHOTO  HMHTEJJIEKTa B  poOoToTexHuke. MHTepHer  Bemiei.
IlepcriekTBBl ~ pa3BUTHUS ~ KOMIIBIOTEPHBIX  MHTEJUIEKTYalbHBIX  CHUCTEM.
Heviponnsie cetn.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmanm3anus  NOHATUSA — anroputMma. Mammbaa TeropuHra kak
YHUBEpCaJIbHasA MOJENb BeruuciaeHuu. Tesuc Yépua—TrropuHra.

OreHka CI0KHOCTU BhIYMCIIEHUH. Bpemst paboThl 1 00bEM HUCTIOIB3yeMOM
naMsTH, HUX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OIleHKa
ACUMIITOTUYECKOW CIIOKHOCTH QJITOPUTMOB. AJITOPUTMBI TOJMHOMHUAIBHOU
cinoxHoctd. IlepeGopHbie anroputmbl. [Ipumepbl pa3iaMyUHBIX aITOPUTMOB
peuIeHus OJTHOM 3aJ1a4u, KOTOPBIE HUMEIOT PAa3JINUYHYIO CIOKHOCTD.

[Tonck mpOCTBIX YHCEN B 33JlaHHOM JMANa30HE C ITOMOUIBIO AJITOPUTMAa
«pemeTto DparocheHar.

MHoropa3psaHble Leble Ynucia, 3a1a4u JUIMHHOW apu()METHUKH.

CnoBapu (accorMaTHBHBIC MACCHBBI, OTOOpaKCHHS). X3II-TaOJIHIIBI.
[TocTpoenue angaBUTHO-4aCTOTHOTO CIOBAPS AJIs 3aJaHHOTO TEKCTA.

Crexku. AHanu3 NpPaBUIBHOCTU CKOOOYHOI'O BbIpaKe€HHUs. Brluucienue
apu(pMETHIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnionp3oBanue ouepeau 1151 Bp€MEHHOTO XPaHECHUS JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHre MUHUMaIbHOTO OCTOBHOTO JepeBa
B3BELIEHHOI'O CBS3HOTO HEOPHUEHTHPOBAaHHOTO rpada. KoanyecTBo pa3zanuHbIX
MyTel MeXJ1y BEpIIMHAMM OPUEHTUPOBAHHOIO ALMKIMYECKOro rpada.
Anroputm JleMKCTpHI.

HepeBpsa. Peanmzanmss nepeBa C  IOMOILIBIO  CCBUIOYHBIX CTPYKTYD.
JIBonunble (OMHapHBIC) JepeBbs. l[locTpoeHwe jaepeBa Ui  3aJaHHOTO
apu(pMETUYECKOTO BbIpaXEHHs. PexkypcuUBHbIE alropuTMbl 00X0la JepeBa.
Hcnonb3oBanue cTeka U oyepeau it 00xoja aepesa.

JluHaMu4ecKkoe MpOrpaMMHPOBAHME KaK METOJA pEIIeHUs 3a1ad ¢
COXpPAaHEHUEM MPOMEKYTOUYHBIX PE3YJIbTATOB. 3aJauM, PEIIaeMble C MOMOLIBIO
JMHAMMYECKOTO TMPOTrPAaMMHPOBAHUS. BBIYMCICHUE PEKYPCUBHBIX (DYHKIIHH,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUPOBaHUU. OOBEKTHI
U kiaccel. CBOMCTBA M METOBI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.



PazpaboTka mnporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOAXOJA.
WNukancynsnus, Haclea0BaHUE, TOTUMOP(PHU3M.

Cpenst ObicTpoil pazpaboTtku mporpamm. [IpoextupoBanue uHTEepdeiica
nosib3oBarens. Vcronb30BaHME TOTOBBIX YIPABISIEMBIX 3JEMEHTOB IS
OCTPOEHUSI HHTEpdeiica.

O630p  sa3pikOB  mporpammupoBanusi. [loHarue o  mapagurmax
MPOTpaMMHUPOBAHUS.

HNupopmanuoHHbIe TEXHOJIOIHH

OTanbkl KOMIOBIOTEPHO-MATEMATUUYECKOTO MOJCIMPOBAHUS: TOCTAHOBKA
3ajaud, pa3paboTka MOJEIM, TECTUPOBAaHUE MOJEIH, KOMIIbIOTEPHbIN
AKCIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOACIHUPOBAHUSI.

JluckpeTnzanuusi MpU MaTeMaTHYECKOM MOJACIHPOBAHUU HEMPEPHIBHBIX
nporeccoB. MojaenupoBanue ABWKEHUS. MojenupoBaHue OHOJOTHYECKUX
cucteM. MareMaTuyeckue MOJEIM B OKOHOMHKE. BbIUHMCIHTENbHBIC
AKCIIEPUMEHTHI C MOJICIISIMU.

O6paboTka pe3ynbTaTOB AKCIEpUMEHTa. MeTo] HauMEHBIIINX KBaJPaTOB.
OlleHKa YHUCJIOBBIX MMApaMETPOB MOJECIUPYEMBIX OOBEKTOB M MPOLIECCOB.
BoccTranoBieHue 3aBUCUMOCTEN IO pe3yJibTaTaM SKCIIEPUMEHTA.

BepostHoctaeie Momenn. Meroael  Monte-Kapno. HMmurtannonHoe
MoaenupoBaHue. CUCTEMBI MaCCOBOTO OOCITYKUBAHMUS.

Tabnauunbie (pensuuoHHBIC) 0a3bl JaHHBIX. TabnHia — MpeACTaBICHUE
cBeeHn 00 oqHOTUITHBIX 00BbekTax. [lone, 3amuce. Kinrou tabauiel. Pabora ¢
roToBOM 0a30i JaHHBIX. 3amojiHeHue Oa3bl JaHHbIX. [louck, copTUpoBKa U
dbunbTpanus JaHHBIX. 3aMpOoCkl Ha BEIOOPKY JTAHHBIX. 3AMPOCHI C TTapaMeTpaMH.
Brruncinsemsie noJis B 3arpocax.

MHoroTtabimunble 0a3bl JaHHBIX. THIBI CBS3EH MEXAYy TaOIUIIaMHU.
Buemnnii kimtou. IlenoctHocTh 0a3bl MaHHBIX. 3ampochl K MHOTOTA0IMYHBIM
0a3aM JaHHBIX.

Nurepuer-npuwioxenus. IloHsaTHE O CEepBEPHOM M KIMEHTCKOM YacTAX
caiita. TexHOJIOTHS «KITUEHT — CEPBEP», €€ TOCTOMHCTBA U HEAOCTATKU. OCHOBBI
s3pika HTML u kackamubix Ttabmun crueir (CSS). CreHapuu Ha s3bIKE
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE.

Pa3memnienue BeO-caiiToB. Yciyra xocTuHra. 3arpyska (aiioB Ha CaiT.

BBon n300paxkeHuit ¢ HCTIOIB30BAHUEM PA3JIUYHBIX ITU(POBBIX YCTPOUCTB
(tudpoBeIx hoToanmapaToB ¥ MUKPOCKOIIOB, BHICOKAMEP, CKAHEPOB U JAPYTHX
ycrpoiictB).  ['paduueckuii  pemakrop.  Paspemenne.  Kaapupoanue.



Hcnpasnenne nepcnextussl. ['mcrorpamma. Koppekuus ypoBHEW, KOPpEKLIHs
nBera. O0eciBeyrBaHe IBETHBIX N300pakeHuil. Petymis. PaboTta ¢ o6mactamu.
OUWIbTPHI.

MHorocinoiiable nzodpaxenus. TekctoBele cion. Macka cnos. Kanaisl.
CoxpaHenue BblaeseHHOU o0nactu. [loaroToBka iurocTpanuil 1ist B€0-caiToB.
AHUMUPOBaHHBIE U300PAKEHUS.

Bextopnas rpaduxa. Ilpumutusbl. M3mMeHeHHe mOpsAIKa 3JIEMEHTOB.
BripaBHuBanue, pacupenenenue. I’ pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX
pUCYHKOB. Mcnionbp3oBaHne KOHTYpPOB. BekTopusalius pacTpoBBIX H300paKEHHIA.

[IpyHUIMIIBI TIOCTPOEHHMST M PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle Mozaenu. Marepuansl. MonaenupoBaHME HCTOYHUKOB OCBEIICHMS.
Kamepsl. AnautuHbeie TexHonoruu (3D-npunTepsr). [loHsTHE O BUPTYaIbHON
PEaIbHOCTU U JONIOJIHEHHON PEAIBHOCTH.



[UDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 10
NHOOPMATHUKE  (YIJIYBJIEHHBIM YPOBEHb) HA  VPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pPE3yibTaThl OTPAXKAIOT TOTOBHOCTh U  CHOCOOHOCTH
oOy4Jaronmxcsi pyKoOBOJACTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CUCTEMON IIEHHOCTHBIX OpHUEHTAlM{, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTSM POCCHICKOTO
o0111ecTBa, paclIUpEeHUe KUZHEHHOTO OMBbITA U OMbITA ACSTEILHOCTH B MPOIIECCEe
peanu3aluu  CpeAcTBaMHU y4eOHOro TMpeaMeTa OCHOBHBIX —HaNpaBJICHUMN
BOCIIUTATEIBHOMN AESTEILHOCTH.

B pesynbraTe u3yueHuss MHPOPMATHKA Ha YPOBHE CpPEAHETO OOIIETo
oOpazoBanus y o0yuatromierocst 0yayT cOpMHUPOBAHBI CIAEAYIOIINE TUYHOCTHBIC
pEe3yJbTaTHhI:

1) rpaIaHCKOTO BOCTIMTAHUSI:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MpaB W OOSI3aHHOCTEH, YBa)KEHUE
3aKOHAa M TPABOMOPSAAKA,  COOJIIOJIEHHE  OCHOBOMNOJATAIOMIMX  HOPM
MH(POPMAITMOHHOTO TTpaBa U UHPOPMAIMOHHON OE30M1aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTUM DKCTPEMU3MA, HAIMOHAIN3MA,
kceHo(oOuHu, IUCKPUMHUHAIIMM MO COIMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI

[EHHOCTHOE OTHOIIEHUE K HCTOPUYECKOMY HACIEIUIO, JTOCTUKEHUSIM
Poccun B Hayke, HCKYCCTBE, TEXHOJIOTUSIX, TOHUMAHUE 3HAYEHUS UHPOPMATUKH
KaK HayKH B )KU3HU COBPEMEHHOT0 OOIIECTBa,

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu HTEpHET;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAas JCTETUKY HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA,;



CIIOCOOHOCTh BOCIIPMHUMAThH PA3JIMUHBIE BHUJbBI UCKYCCTBA, B TOM YHUCIE
OCHOBAaHHOI'O Ha UCIMOJIb30BAHUHU WH()OPMAIIMIOHHBIX TEXHOJIOTUH;

5) pu3nyecKkoro BOCIUTAHHUS .

c(hOpMHPOBAHHOCTh  3J0POBOrO M  Oe3omacHoro oOpa3a  >KU3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pOBbIO, B TOM 4YHUCJIE 3a CYET
coOmoIeHus TpeOoBaHMI 0e30macHoi AKCILTyaTaluu CpENCTB
MH()OPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOT0 BOCIIUTAHUSI

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKONM UM COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMAPOBATH, IJIaHUPOBATH u
CaMOCTOSTENbHO BBIMOJIHATH TAKYIO JIEATEIbHOCTD,

uHTEpeC K cdepaMm MNpodecCHOHANIbHON ACSITEIbHOCTH, CBA3aHHBIM C
uH(OPMATUKOM, MPOrpaMMUPOBAHUEM U MH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTHKEHUAX HAYKU UHPOPMATUKH M HAYYHO-TEXHUYECKOTO
Iporpecca, yMEHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oynymiel npodeccun u
peanr30BBIBaTh COOCTBEHHBIC )KM3HECHHBIC TJIaHBbI;

FOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHHMI0O U CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEH JKU3HU,

7) 3K0JIOrH4€eCKOr0 BOCIIMTAHHUS

OCO3HaHME TI00aTbHOTO XapaKTepa IKOJOTHYECKUX MPOOJIEM U MyTel uX
peuieHus, B TOM 4YHCIE€ C Y4YETOM BO3MOXKHOCTEH WH(GOPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, JOCTHIKEHHUSM HAyYHO-TEXHUUYECKOIO Tporpecca u
OOIIIECTBEHHON TMPaKTUKH, 3a CUYET MOHUMAHUS POJM UHOOPMAIIMOHHBIX
pecypcoB, MH(MDOPMAIMOHHBIX MPOIIECCOB U MH(POPMAIMOHHBIX TEXHOJIOTHI B
yCcloBUsAX LU(PPOBOM TpaHchopmanuu MHOTUX chep >KU3HU COBPEMEHHOTO
oOr1recTna;

OCO3HAHME IIECHHOCTU HAYYHOM JESATEILHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO U MCCIIEA0BATEIbCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIEC.

B npouecce 1ocTHeHUST TMYHOCTHBIX PE3YIBTATOB OCBOCHUS TPOTrPaMMBbI
mo wuHOpMATHKE Yy OOYYaIOIMIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPEe/IoJiaralomui ¢copMUpOBaHHOCTS:



CaMOpETYJIMPOBAHUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHUE MTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTh aIanTHPOBATHCI K
AMOIIMOHAJILHBIM U3MEHEHHUSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO LIEJIH
U yCIIeXy, ONITUMHU3M, UHUIIUATUBHOCTh, YMEHHUE JEUCTBOBATh, UCXO/ U3 CBOUX
BO3MOXHOCTEWH,

SMIIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTH IIOHHMMAaTh SMOIMOHAILHOE
COCTOSIHUE JPYTUX, Y4YWUTHIBaTh €ro MNPHU OCYIIECTBICHHUH KOMMYHMKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO U CONEPEKUBAHUIO;

COITMAJIbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX  CIOCOOHOCTH  BBICTPAUBAaTh
OTHOIIICHUS C APYTUMH JIFOJbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3peliaTh
KOH(MIUKTBHI.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B pesynbrate u3yueHus MHGOPMATUKH HA YPOBHE CPEAHErO OOIIEro
oOpa3oBaHusl y oOydaromierocs OyIyT CQOpPMUPOBaHbI MeETapeaIMETHbIC
pe3yNbTaThl, OTPAXKEHHBIE B YHUBEPCAIbHBIX YUEOHBIX JECUCTBUAX, @ UMEHHO —
[I0O3HABATEJIbHbIE YHUBEpPCAJIbHbIE YYEOHbIE JEUCTBUS, KOMMYHHKATHBHBIE
YHUBEpCalbHbIe y4e€OHbIE NEUCTBUS, PETYJISTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE
JENCTBUSA, COBMECTHAS N€ATEIbHOCTD.

IMo3HaBaTebHbIE YHMBEPCAJIbHbIE YUeOHbIE eHCTBHS

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHSA:

CaMOCTOSITENIEHO  ()OPMYJIMPOBATh H  aKTyaJU3WpPOBaTh  IMPOoOJIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE,

yCTaHABIIMBATh CYMISCTBEHHBIM MPU3HAK WJIM OCHOBAHUS JIJISi CPABHCHHS,
KJaccuuKaIuy 1 0000IIeHHUS,

ONpENeNATh ICNIM JCATEeIbHOCTH, 3aJaBaTh NapaMmMeTpbl U KPUTCPUH HX
JOCTHKCHHS;

BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B paccMaTpUBacMBbIX
SIBIICHUSX;

pa3pabaThiBaTh TUTAH PEHICHHS TPOOJIEMBI C YIETOM aHaIH3a UMEIOITUXCS
MaTepHUATLHBIX ¥ HEMaTEPHATLHBIX PECYpPCOB,;

BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh, OIICHHBATh COOTBETCTBHC
PE3yJIbTATOB LIEJISAM, OLIEHUBATh PUCKH MOCIICICTBUIN JIeITCIbHOCTH;



KOOPJAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUS:

BJaJE€Th  HAaBBIKAMU  y4e€OHO-HCCJIENOBATENIbCKOW U MPOEKTHOM
NESTENIbHOCTH, HaBbIKaMHM  pa3pellieHuss MpodieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIUIEHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB O3HAHUS;

OCYUIECTBJIATh PA3JIMYHBIE BUABI ACATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUA, €r0 MHTEPHpETaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsIX, B TOM 4YHCIE IpPU CO3AAHUU YUEOHBIX M COIMAJIbHBIX
IIPOEKTOB;

(¢opMupoBaTh  HayuyHbIi  THUI  MBINUIEHUS,  BJIAJETh  HAay4YHOMH
TEPMUHOJIOTHEN, KITFOUEBBIMH MOHATUSIMU U METOJIAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJladyd B 00pa30BaTEIbHOU
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh NPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHHs], HaXOIUTh apryMEHTHI JUIsl JOKa3aTelIbCTBa
CBOMX YTBEPXKICHMI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBAaTh TIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd pPEe3yJIbTarThl,
KPUTUYECKH OLIEHMBAaTh WX JOCTOBEPHOCTb, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYUIECTBJIAThH LEJICHANPABICHHBIA MMOMCK MEPEHOCAa CPENICTB U CIIOCOOOB
JeNCTBUS B IPOPECCUOHANBHYIO CPELy;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHMS U3 PA3HBIX MTPEAMETHBIX 00JIaCTEM;

BBIJIBUTATh HOBBIE UJIEHU, IPEAJIaraTh OPUTHHAIbHbBIE TOAXO/AbI U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pa6oTa ¢ mHopMaHeii:

BJIa/IETh HAaBBIKAMU TMOJIy4Y€HUs HWH(OpPMalMKd W3 HMCTOYHHUKOB pPa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIISATh NMOMUCK, aHAJIW3, CHUCTEMATH3ALUI0 M
MHTEPIIPETALNIO HHPOPMAIIMK PAa3IMYHbIX BUJOB U (POpPM MpeacTaBiIeHUS,



co3aBaTh TEKCThl B pa3IWyHBIX (QopMarax C y4€TOM Ha3HAYCHUS
uHbOpMallMd W IEJIEBOM ayJUTOPUHU, BBHIOUpAs ONTHUMAIbHYIO (opMy
IIPE/ICTABIICHUS M BU3yaJIM3alliu,

OIICHMBATh JOCTOBEPHOCTh, JISTUTUMHOCTh HH(GOPMAIINH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYCCKUM HOPMaM;

UCIIOJIB30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AITMOHHBIX
3amad ¢ COONMOCHHEM TpeOOBaHWM SPrOHOMHUKH, TEXHHKH O€30MMacHOCTH,
TUTHCHBI, PECYypCOCOCpPEeKCHHS, TPABOBBIX M OJTHYCCKHUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€301acHOCTH;

BJIaJCTh HaBbIKAMU  pACIIO3HABAHUS M 3aIUTBl  WHGOPMAIIUH,
nH()OpPMaIIMOHHOM 0€30MaCHOCTH JTMYHOCTH.

KoMMyHMKaTHBHBbIE YHHBepPCAJbHbIE y4eOHbIe JelcTBUS

1) oOmenme:

OCYILIECTBIIATH KOMMYHHUKAITUU BO BCeX cpepax KU3HU;

pacrio3HaBaTh HEBepOAJbHBIC CpEJCTBA OOIICHHUS, NMOHUMATh 3HAUYCHHUE
COIIMAJIbHBIX 3HAKOB, PACllO3HABaTh MPEANOCHUIKM KOH(DJIMKTHBIX CUTYallMi U
CMSTr4aTh KOH(MIUKTHI;

BJIQJICTh PA3JIUYHBIMM  CIocoOaMu  OOIIEHWST W B3aUMOJICUCTBUA,
apTYMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMSATYaTh KOHPJIUKTHBIC CUTYAIINH;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) COBMeCTHAs JI1eSITeIbHOCTD .

MMOHKUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U WHIUBUAYaIbHON
paboTHI;

BBIOMpATh TEMATUKy U METOAbl COBMECTHBIX ACHCTBUM C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KayKJI0r0 WICHA KOJIJIEKTHBA,

MPUHUMATh 1IEJIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHHUPOBATH JEUCTBUSA MO HUX JTOCTHKEHHUIO: COCTABJIATH IUIAH JCHCTBUH,
pacnpenensaTh pojau ¢ y4éTOM MHEHUN Y4YaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOI pabOTHhI;

OILICHMBATh KAa4€CTBO CBOETO BKJIAJa M Ka)XJOro y4aCTHHKAa KOMaHIbI B
00IIMiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



npeayiaratTb HOBBLIC IIPOCKTHI, OLCHHMBATH HJACU C IIO3WIIMKM HOBH3HBI,
OpPUTHHAJIBHOCTH, Hp&KTH‘-IGCKOﬁ 3HAYUMOCTH,

OCYHICCTBIIATL ITO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHUC B PA3JIMYHBIX
CUTyalnu:Aax, IpoABJIATH TBOPUCCTBO U B006pa}KCHI/Ie, OBITH NHHUIIHMAaTUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YueOHbIe HeiCTBUSA

1) caMoopraHu3anusi:

CaMOCTOSITENIbHO ~ OCYILECTBJSATh  IMO3HABATEIbHYIO  JIESITEIbHOCTD,
BBISIBIISITh  TPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/layd B
00pa3oBaTeNbHOM JACSITEIIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH pEIICHHS MpoOJieMbl € YU4ETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTCHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM,

pacHIMpATh paMKH Y4eOHOTO IIpeAMETa Ha OCHOBE JIMYHBIX MIPEANOYTCHHUIA,

Jienatb ~ OCO3HAHHBIM ~ BbIOOp,  aprymMeHTHUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OIBIT;

CIoCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYyAUIIMU B
pa3HBIX 00JIACTSX 3HAHUM, MOCTOSHHO MOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B AEATEIbHOCTD,
OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB LETSIM;

BJQJICTh HAaBBIKAMHU T[O3HABATEIbHOW peIeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM W MBICIUTEIBHBIX IPOILIECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIOIb30BaTh MPUEMBI pedICKCUU JI OIIEHKH CUTYalluH, BbIOOpa
BEPHOT'O pelIeHNS;

OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS TTO UX CHUKEHUIO;

MPUHUMAaTh MOTUBBI W ApPryMEHTBhl JPYTHX IPU AHAIU3E PE3YIbTATOB
NEATEIIbHOCTH.

3) NpUHATHS ceOsl U IPYTHX:

PUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA,

NPUHUMATh MOTHBBI W aApPTyYMEHTBI JPYTrUX IPU aHaJM3€ Pe3yJIbTaTOB
NeSATEIbHOCTH;

IpU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;



pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMH IPYTOro 4eI0BeKa.
HPEAMETHBIE PE3YJIBTATBI

B mpornecce nzydyenust kypca uHbOpMaTUKU yriyonEéHHoro ypoBHsa ¢ 10
Knacce oOydaromuMucs OyAayT JOCTHTHYTHI —CICAYIOIINE TPEIMETHBIC
pe3yIbTaTHhI:

BJIaJICHUE TIPEACTABICHUSIMU O POJIM MH(POpMAIIMU M CBSI3aHHBIX C HEH
IIPOIIECCOB B MPUPOJAE, TEXHHKE W OOIIECTBE, TMOHATHAMHU «UH(OpMAIHLY,
«MH()OPMALIMOHHBIA ~ TIPOIECC», «CHUCTEMa», «KOMIIOHEHThI ~ CHUCTEMBI»,
«CUCTEeMHBIN d(PdeKT», «nHPOpMAITMOHHAS CUCTEMAY, KCUCTEMA YIPABICHUSY,

BJIaJICHUE METOJlaMH TMoucka uHbopmauuu B cetu WHTEpHET, ymeHue
KPUTHUYECKU OLIEHUBATh UH(POPMAIUIO, MOJYYSHHYIO U3 ceTu HTepHET;

YMEHHE XapaKTepHu30BaTh OOJIbIINE JaHHbIC, NPUBOAUTL MNPUMEPHI
UCTOYHUKOB HMX IIOJYYEeHHMS M HANpaBJICHUS HCIOJb30BAaHUS, YMCHHE
KJIaCCU(HUIIMPOBATh OCHOBHBIC 3aJadd aHajiu3a JaHHbIX (IPOTrHO3UPOBAHUE,
KiaccuduKaius, KJIacTepu3alius, aHalli3  OTKJIOHEHHIA), ITOHUMATh
MOCJICIOBATEILHOCTh PEIIeHUs 3ajay aHajln3a JaHHBIX. COOp TEPBUYHBIX
JaHHBIX, OYMCTKA W OIICHKAa KavecTBa JaHHBIX, BBHIOOP W/WIM TOCTPOCHHUE
MO, TpeoOpa3oBaHWE JaHHBIX, BU3yaJIM3alUsl JAaHHBIX, WHTEPIIpETaIUs
pe3yIbTaTOB;

MOHUMAaHWE OCHOBHBIX NPHHIIMIIOB YCTPOWCTBA M (PYHKITMOHUPOBAHHMS
COBPEMCHHBIX CTAIlMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHCHIIMMA
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HAaBBIKAMH PA0OTHI C OTIEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMHU
BUJIaMH TIPOTPaMMHOTO oOOecTedeHus: [Jisi pelieHrus Y4YeOHBbIX 3ajad 1o
BBIOpaHHOU Crieluanu3aliu;

HaJlMuue TMPEJCTABICHU O KOMIIBIOTEPHBIX CETAX M UX pOJUu B
COBPEMEHHOM MHUpPE, 0 0a30BbIX MPUHIUIIAX OPraHU3aIuu U QYHKIIMOHUPOBAHUS
KOMITBIOTEPHBIX ~ CeTel, 00  O0mmMX  MNpUHIUIAX  pa3pabOTKu U
(GYHKIIMOHUPOBAHUS MHTEPHET-MPUIOKEHUN;

MOHUMaHUE Yrpo3 WHOOPMAIMOHHONW O€30MacHOCTH, WCIOJIb30BaHHE
METOZIOB M CPEJCTB MPOTUBOACHCTBUS DJTHUM Yrpo3aM, COOJIIOJCHUE MEp
0e30MacHOCTH, peAOTBPAIIAIOITUX HE3aKOHHOE pacrpocTpaHeHue
NEePCOHAIBHBIX JAHHBIX, COOJIOJIEHHE TPEOOBAaHWUNM TEXHUKH O€30MacCHOCTH U
TUTHEHBI NPU PaboTe ¢ KOMIBbIOTEpAMH U APYTUMHU KOMIIOHEHTaMU 1TU(PPOBOTO



OKPY>KCHUSI, TTOHMMAHHUE IPABOBBIX OCHOB HCIOJIB30BAHUS KOMITBIOTEPHBIX
mporpamm, 0a3 TaHHBIX U padoTHl B ceTu HTEpHET;

NOHUMAHHE OCHOBHBIX NPUHLMWIIOB AUCKPETU3ALUUUA PA3IUYHBIX BUIOB
uHboOpMaIlK, YMEHUE OMNpeAeNsITh HHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpaguuecKux M 3ByKOBBIX JJAHHBIX MPHU 33JaHHBIX MMapaMeTpax AUCKPEeTH3alluH,
YMEHHUE ONPEACNATh CPEIHIOI0 CKOPOCTh IE€peNadyd JaHHBIX, OLICHUBATH
M3MEHEHUE BPEMEHU TMepefadd MpU W3MEHEHUU WHOOPMAITMOHHOTO O00BEMa
JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE UCIIOIb30BATH IPHU PEMICHUH 33/1a4 CBOMCTBA MO3UIIMOHHOM 3aITUCH
YuCeJl, aIrOpuTMa IOCTPOCHUS 3allMCHh 4YHUCIa B TO3UIUOHHOM CHCTEME
CUMCJICHUSI C 3aJaHHBIM OCHOBAaHMEM U TIIOCTPOCHHUS YHCIA IO CTPOKE,
coZepKalled 3aluCh ATOr0 4YHUCIA B TO3UIMOHHOW CHUCTEME CYHUCICHUS C
3aJlaHHBIM OCHOBAHHEM, YMEHHUE BBINIOJIHATH apu(PMETHUECKHE Olepaluu B
MO3UITMOHHBIX CUCTEMAX CUHCIICHHUS;

YMEHHE BBITIOITHATH MPEe0Opa30BaHUsl JIOTUUECKUX BBIPAXKEHUM, UCTIOIB3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTH JIOTMUYECKOE BBIpAKEHUE B
JTU3bIOHKTUBHOW M KOHBIOHKTUBHOM HOpMalIbHBIX (opMax Mo 3aJdaHHOU
TaOJMIle MCTUHHOCTH, UCCIENOBaTh 00JIaCTh HMCTUHHOCTU BBICKA3bIBAHUS,
COJICPIKAILETO TEPEMEHHBIE, PEIIaTh HECIOKHBIE JIOTUYECKUE YpPABHEHHUS H
CHUCTEMBI YPAaBHEHUH;

MOHUMaHuE 0a30BbIX AJITOPUTMOB OOPAOOTKH YHUCIOBOM M TEKCTOBOU
uHpopManuu (3arych YUCEI B MO3UIIMOHHOW CHCTEME CUMCIICHUS, HaX0XICHNE
BCEX MPOCTHIX YHCENl B 3aJlaHHOM JiMana3oHe, o0paboTkKa MHOTOpPa3psAHBIX
LENBIX YUCEN, aHAIU3 CHMBOJBHBIX CTPOK W JIPYTHX), aIrOPUTMOB IOUCKA U
COPTHUPOBKH, YMEHHUE OMNPENENSATh CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BBIX
AITOPUTMOB  (CyMMHUpOBaHHE 3JCMEHTOB MacCHBa, COPTHPOBKAa MAacCCHBA,
nepeOOpHBIC AITOPUTMBI, TBOMYHBIN MOMCK) U PUBOIUTH IIPUMEPbI HECKOJIBKUX
AJTOPUTMOB PA3HOM CIIOKHOCTH JIJIsI PEUICHUS] OTHOM 3a/1a4H;

BJIQJIEHUE YHUBEPCAIBHBIM S3BIKOM ITPOTPAMMHUPOBAHUS BLICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHusMH O 0a30BBIX THIAX JaHHBIX H
CTPYKTypaX [IaHHBIX, YyMEHHUE MWCIOJIb30BaTh OCHOBHBIE YMPABJISIOIINE
KOHCTPYKIIMH, YMEHHUE OCYIIECTBJISITh aHAIU3 MPEII0KEHHON MPOrPAMMBI:
OTIPEIEIATh PE3yIbTaThl PA0OTHI IPOTPAMMBI TIPH 33/IAHHBIX UCXOTHBIX TAHHBIX,
ONpPENEIIATh, TPU KAaKUX UCXOAHBIX JTAHHBIX BO3MOXHO MOJIYYEHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JIAHHBIE, KOTOPHIE MOTYT NMPUBECTH K OITHOKE B paboTe



MporpamMMbl, (POPMYJTHPOBATH MPEUIOKEHUS IO YIYYIICHHIO MPOTPAMMHOTO
KOJa;

YMEHUE CO3/7]aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JEMOHCTPALIUOHHBIE ~ MaTepualbl  C  HUCIOJb30BAHHEM  BO3MOKHOCTEH
COBPEMEHHBIX ITPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,

YMEHUE  HUCIOJb30BaTh  DBJEKTPOHHBIE  TAaOMUIBI  JUIA  aHAIK3a,
MPEJICTaBICHHUS M 00pa0OTKH TaHHBIX (BKIIIOYAs BBIUMCICHHE CYMMBI, CPEIIHETO
apu(pMETHIECKOTO, HAWOOJBINETO W HAWMEHBINETO 3HAYCHHH, pPEIICHHE
ypaBHEHUH, BEIOOP ONTUMAILHOTO PEIICHHUsI, TOA00P JIMHUK TPEHJA, PEIIeHUe
3a71a4 IPOTHO3UPOBAHHMS).

B mpouiecce uzyuenus kypca uHpopmaTtuku yriayOonéHHOro ypoBHs ¢ 11
Knacce oOyyaromuMucs OyAyT JOCTUTHYTBHI —CIEAYIOIIME TPEIMETHbIE
pe3yNbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIYCKAIOIINE OJHO3HAYHOE
JCKOIUPOBaHUE COOOIICHUH (MpeUKCHBIC KOMBI), UCIIOIb30BaTh MPOCTCHINNE
KOJIbI, KOTOPBIC TTO3BOJISIOT OOHAPYKMUBATh U HCTIPABIIATH OIIMOKH TIPH TIepe1adue
JTAHHBIX, CTPOUTH KOJI, 00CCTICUMBAIONTUN HAMMEHBIITYIO BO3MOYKHYIO CPETHIOIO
JUIMHY COOOIIEHMs] TPU HU3BECTHOM YacTOTE€ CUMBOJIOB, MOSICHSATH MPUHIIUIIBI
PabOThI MPOCTHIX AJITOPUTMOB CIKATUS TAHHBIX;

yYMEHHE pellaTh aITOPUTMHUYECKHUE 3a]]a4H, CBSI3aHHBIE C aHAJIM30M T'padoB
(3a1ayM  MOCTPOCHHUS ONTUMAIBHOIO TIYTH MEXAy BepIIMHAMHU Tpada,
OTIpeNeICHUSI  KOJIMYECTBA  PA3UYHBIX  MyTeH  MEXAy  BEpIIMHAMH
OPUEHTUPOBAHHOTO AIUKIMYECKOro Tpada), yMEHHE UCIIOIB30BaTh ICPEBbS MPH
aHaJIM3e¢ W TIOCTPOCHHHM KOJOB W I TIPEACTABJICHHS apU(PMETHICCKUX
BBIPOKCHUN, MPU PEUICHUH 3a7ad MOUCKA U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPEBO WIPBI MO 33aJaHHOMY alITrOpPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH
BBIUTPHIIIHYIO CTPATETHIO UTPHI,

yMeHUE pa3pabaThiBaTh M PEATM30BBIBATH B BHJIE NPOrpaMM 0Oa30BbBIE
aNTOPHUTMBI, YMEHHE MCIIOJB30BaTh B MPOrpaMMax JaHHBIC Pa3IMYHBIX THIIOB C
YYETOM OTPAaHUYECHUM HA UAIa30H UX BO3MOYKHBIX 3HAYEHUH, IPUMEHSATH IIPU
pelIeHnH 3ajJa4 CTPYKTYPbl HaHHBIX (CIHUCKH, CJIOBAapH, CTEKH, OYEpE/H,
JIepEBbs), HCIOJIL30BaTh 0a30BbIC OMNEPAlMd CO CTPYKTYpaMH JaHHBIX,
MPUMEHSATh CTaHAAPTHBIE W COOCTBEHHBIC MOANPOrPaMMBI JII 00pabOTKU
YUCJIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK, HCIOJB30BaTh MPH pa3pabOTKe
mporpamMM OMOJMOTEKH MOAMPOTPaMM, 3HATh (DYHKITMOHAIBHBIE BO3MOXKHOCTH
WHCTPYMCHTAJILHBIX CPEJICTB Cpelbl pPa3pabOTKH, YMEHHE WCIOJIb30BaTh



CpeICTBAa OTJIAAKA TpOrpaMM B Cpele MNpOrpaMMHUPOBAHMS, YMEHHE
JOKYMEHTUPOBATh IPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPaHULIbI;

BJIa/ICHUE OCHOBHBIMHU CBEJICHUSIMH O 0a3aX [daHHBIX, UX CTPYKTYpE,
CPEICTBaX CO3JaHUsl U PAOOTHl C HUMH, YMEHHUE HCIOJb30BaTh TaOIWYHbIE
(pensiumoHHBIe) 0a3bl JaHHBIX (COCTaBIATH 3ampockl B 0a3aX [aHHBIX,
BBITIOJHATh COPTHPOBKY M TIOMCK 3amuceil B 0a3e JaHHBIX, HAIMOJHATH
pa3paboTaHHyIO 0a3y TaHHBIX) H CIIPABOYHBIC CUCTEMBI;

YMEHHE UCIOJb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJACTH IS
aHain3a OOBEKTOB M MPOLECCOB. (POPMYIMPOBATH LEIb MOJAEIUPOBAHUS,
BBIMOJHATh AHAJINW3 PE3YyJIbTaTOB, IOJYYEHHBIX B XOJI€ MOJAEIUPOBAHUS,
OLICHHMBATh COOTBETCTBUE MOJEIU MOJEIUPYEMOMY OOBEKTY WM IMpoOIeccy,
IPEICTAaBIISITh PE3YJIbTaThl MOACIUPOBAHNUS B HATJIITHOM BU/IE,

YMEHHE OPTaHMU30BBIBATh JIMYHOE HH(POPMAIMOHHOE TMPOCTPAHCTBO C
WCIIOJIb30BaHUEM PAa3JIMYHBIX CPEACTB IU(PPOBBIX TEXHOJIOTWH, MOHUMAaHWE
BO3MOXXHOCTEH IIM(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, MH(PPOBBIX
00pa3oBaTENbHBIX CEPBUCOB;

NOHMMaHUE OCHOBHBIX IPUHIUIIOB Pa0OTHI, BO3MOKHOCTEH U OTpaHUUEHUS
NPUMEHEHUS TEXHOJIOTMI UCKYCCTBEHHOTO MHTEIVIEKTa B Pa3IMUHBIX 00JIacTsIX,
HaJIMYUE MPEJCTaBICHUM O Kpyre pellaeMbIX 3ajJad MalluHHOTO OOy4YeHUus
(pacrio3HaBaHMs,  KJIACCUPUKAIMK W NPOTHO3UPOBAHUS)  HAIUYHE
MPEACTABICHUM 00 MCHOJIb30BaHUM HMH(POPMALMOHHBIX TEXHOJOTUH B
pazIMYHBIX TpodeccuoHaIbHBIX chepax.
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IIPOU3BOJUTEIIE

v

u

[Toanporpammel
(mporeypsl 1
bymKiIH)

IToanporpamMmsl
(mporeaypsl U
dynKumm)

[TpakTnueckas
pabora 1o Teme
"Pa3pabotka
noAmnporpamMm’”

Pexypcusi.
PexypcuBHbIE
00BEKTHI
(dbpakrainsr).
PexypcuBHbIe
IIPOLIENYPBI U
GbyHKIHIH.
Hcnons3oBanue
cTeKa s
OpraHu3anuu
PEKYPCUBHBIX
BBI30BOB

IIpaxTHueckas
pabota 1o Teme
"PexypcuBHbIE
TIOIIIPOT PAMMBI

MonynbHbIA
MPUHIUIT
MIOCTPOEHUSA
porpaMm



89

90

91

92

93

94

YucieHHble
METOJIBI

[IpakTnueckas
pabora o Teme
«HucneHHoe
penieHne
YPaBHEHUI»

Hcnons3oBanne
JTMCKpEeTU3aIuu
B
BBIYMCIIUTENILH
BIX 3aj1a4ax

[IpakTuueckas
pabora 1o Teme
«[Tpubmmkénno
€ BBIYHCIICHUE
JUTHH KPUBBIX U
IJI0IIAEe T
buryp»

IIpakTrueckas
pabora 1o Teme
«ITouck
MakcuMyMma
(MuHEMYMA)

GyHKITHI
O6paboTka

CHUMBOJIbHBIX
JTAHHBIX.
ANTOpUTMBI
00paboTku
CHUMBOJIbHBIX
CTPOK: MOJCUET
KOJIM4YeCTBa
MOSIBJICHU I
CHUMBOJIa B
CTpOKE



95

96

97

98

99

ANTropUTMBI
00paboTKu
CUMBOJIbHBIX
CTpOK:
pazOueHue
CTPOKH Ha
CJIOBa IO
poOeIbHBIM
CHUMBOJIaM

AJIrOpUTMBI
00paboTKu
CHUMBOJIbHBIX
CTPOK: TIOMCK
MOJCTPOKH
BHYTpPH JTaHHOU
CTPOKH; 3aMeHa
HalIeHHOH
MOACTPOKH Ha

ZPYTYIO CTPOKY

[IpakTnueckas
pabora 1o Teme
"O6paboTka
CTpOK ¢
UCIIOJIb30BaHNE
M GyHKIUH
CTaHJApPTHOU
OuOIMOTEKH
SI3BIKA
IPOTPaMMHUPOBA

HUA

I'enepanus
CJIOB B
3aJaHHOM
andasure

Maccussl u
MOCJIE0BaTENb
HOCTH YHUCEIL.
[TpakTnueckas
pabota 1o Teme

0.5



10

10

10

10

"3anosaHeHue
maccusa'

O0001ménunie
XapaKTePUCTHK
1 MacCHBa

JIunenHbI
MTOWCK
3aJJaHHOTO
3HA4YEHUS B
MaccCHBeE.
[IpakTuueckas
pabora 1o Teme
"JIuneiHbIi
TIOHMCK
3aJIaHHOTO
3HAUCHUS B
MaccuBe"

[TpakTnueckas
pabora 1o Teme
"[Tounck
MUHHMAaJIbHOTO
(MakcuMaIbHOT
0) DIIEMEHTA B
YHCIIOBOM
MmaccuBe"

CoptupoBka
OJIHOMEPHOTO
MaccHBa.
IIpoctslie
METO/IBI
COPTUPOBKH.
[TpakTnueckas
pabota 1o Teme
"[Ipocteie
METO/IbI

0.5

0.5



10

10

10

10

10

10

COPTUPOBKH
maccusa'

CoptupoBka
CITHSTHHEM.
beicTpas
COpPTUPOBKA
MaccHBa
(anropurm
QuickSort).
[IpakTuueckas
pabora 1o Teme
"BricTpas
COpPTUpPOBKA
maccuBa'

JIBOMYHEBIH
TTOUCK B
OTCOPTUPOBAHH
OM MacCHBe.
[TpakTnueckas
pabora 1o Teme
" [IBONYHBIHA
MOUCK"

JBymepHbIE
MacCHUBBI 1
(MaTpuIbI)

ANTOpUTMBI
00paboTKu 1
MaTpHI

Penrtenue 3anau
aHaian3a 1
ITAHHBIX

CpencrBa
TEKCTOBOT'O 1
mpoiieccopa

0.5

0.5



11

11

11

11

11

11

11

11

Komnerorepnas
BEPCTKA TEKCTA

[IpakTnueckas

pabora 1o Teme
"BépcTka

JIOKYMEHTOB C 1
MaTeMaTHYECKU

MU

dbopmynamu"

NHCcTpyMEHTHI
PELEH3UPOBAHU 1
s

[IpakTuueckas

pabora 1o Teme
"MHorocTpanu 1
YHBIC

JIOKYMEHTBI"

Oo0naunHblie
CEPBUCHI.
KonnextuBHas
paborta c
JIOKyMEHTaMH.
[TpakTnueckas
pabora 1o Teme
"KomnekTuBHas
paborta c
JIOKyMEHTaMH' '

Ananuz
JTAHHBIX.
bonpmme
JTaHHbBIE

MammHaHoe
o0yueHue

AHanuns JaHHbIX
C IMIOMOIIILIO
AIIEKTPOHHBIX
Ta0JIHIL

0.5



11

11

12

12

[IpakTnueckas
pabora 1o Teme
"AHanu3
JTAHHBIX C
MOMOIIbIO
AIIEKTPOHHBIX
Tabnuir’

ITocTtpoenue
rpa¢uKoB
GYHKIIHA.
[IpakTnueckas
pabora 1o Teme
"Harnsgnoe
MIPEJICTAaBICHHC
pe3yabTaToOB
CTaTHCTUYECKO
i 00paboTKH
JAHHBIX B BUJIE
quarpamm
CpeIcTBaMU
penakropa
AIIEKTPOHHBIX
Taduir’

JIvaum Tpenaa.
IIpaxTHueckas
pabora 1o Teme
"[lonOop nuuUM
TpeH/a,
IIPOrHO3UPOBAH

nuc

[Ton6op
napaMerpa.
[TpakTnueckas
pabota 1o Teme
"UucnenHoe
pelieHne
YpaBHEHUN ¢
MIOMOIIBIO
noxdopa
napametpa”

0.5

0.5

0.5



12

12

12

12

12

12

12

12

13

13

13

13

OnrtuMuzanms
KaK ITOHCK
HaWJTy4IIero
pelIcHus B
3aJaHHBIX
YCIIOBHSIX.
[IpakTnueckas
pabora o Teme
"Pemenue
3aJa4
ONTUMHM3ALIUH C
IIOMOIIILIO
3JICKTPOHHBIX
Tadmuir”

PesepBHoE
BpeMs

PezepBHOE
BpeMsl

PezepBHOE
BpeMsi

PesepBHOE
BpeMs

PesepBHoe
BpeMs

PesepBHOE
BpeMs

PesepBHoe
BpeMs

PesepBHOE
BpeMs

PesepBHoe
BpeMs

PesepBHoe
BpeMs

PesepBHoe
BpeMs

0.5



13

13

13

PesepBHoE
BpeMs

Pe3epBHOE
BpeMsi

Pe3epBHOE
BpeMs

OBLLEE
KOJIMUECTBO
YACOB 10
TIPOTPAMME

21.5



11 KIIACC

10

Tema ypoka

KonuuectBo undopmarmu

ANTOpUTMBI CKaTUs
JTAHHBIX

Anroputm Xadhdmana

[TpakTr4yeckas padoTa 1mo
teMme "Cxarve JaHHBIX C
MOMOIIHIO AJITOPUTMA
Xadpdpmana"

Anroputm LZW

AJITOPUTMBI CHKATHS
JAHHBIX C TTOTEPSIMHU.
[TpaxTrueckas paboTa Mo
teme "CrkaTHe TaHHBIX C
noTepsamMu (aIrOPUTMBI
JPEG, MP3)"

CkopocTb nepenauu
JTAHHBIX

IToMexoyCTOYMBBIE KOJIbI

[TpakTrueckas padota 1o
teMme "[lomexoycroitunBbie
KOJBI"

Cucremsbl. KOMIIOHEHTBI
CUCTEMBI U UX
B3aMMOJIEIICTBHE.
CuctemHbIH 3¢ pexT.
VYipasieHue Kak
UH(POPMALIMOHHBIN
nporecc. OOpaTHas CBA3b

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

0.5

JlaTa
HU3y4YeH



11

12

13

14
15

16

17

18

19

20

21

22

Moaenu 1 MOACITUPOBaHUE

I'padsr

Pemenue 3a1a4 ¢ TOMOIIBIO

rpagoB
HepeBbs

OCHOBBI TEOPUH UTP

[TpakTuyeckas padora o
teMe "TlouCK BBIMTPBIITHON
CTPATETUH B UI'PE C IOJTHOU
uH(popMmanuei”

CpencTBa HCKYCCTBEHHOTO
UHTEJJICKTA

[TpakTrdyeckas padoTa 1mo
teme "Cpencrtsa
UCKYCCTBECHHOT'O
HHTEJIeKTa"

dopmanuzanys NOHATUS
anroputma. Mammna
TrroprHra Kaxk
YHUBEpCalbHasi MOJEIIb
BBIYMCIICHUN. Te3uc
Yépua—TpropuHra

[TpakTrueckas padota 1o
teme "CocraBieHue
IIPOCTOM ITPOTrpaMMBbI IS
MatuHbl Trropunra”

Marmnua ITocta

Hopmanbshsie anropugmsl
Mapxkosa



23

24

25

26

27

28

29

30

ANTOpUTMHUYECKU
Hepa3pelrMbIe 3a/1a4u.
3ajada ocTaHOBa.
HeBo3mokHOCTH
aBTOMAaTHYECKOH OTIaIKU
nporpamm

CI0XHOCTDH BBIYHUCIIEHUI 1

[Touck mpOCTHIX YHCEN B
3aJJaHHOM JTUAITa30HE C
MOMOIIBIO AITOPUTMA
«pemero IpaTtocheHa

[TpakTuyeckas pabora o
teme "Tlonck mpocThIx
YHCell B 3aJaHHOM
auana3one”

MHoropa3spsiiHbI€ LIeJIbIe
qucia, 3a1a4d JJIMHHON 1
apuMETUKHU

[TpaxTrueckas paboTa mo

TeMe ""Peanusarms

BBIYHCIIEHUH C 1
MHOTOPAa3PSTHBIMH

qucaamMu’

CroBapu (acconuaTUBHBIE
MAacCHBBI, 0TOOPaKEHHS).
Xosm-rabnuel. [Toctpoenue
anQaBUTHO-4aCTOTHOTO
cioBaps U1 3aJaHHOTO
TEKCTa

[TpakTrueckas padota 1o

teme "TlocTpoenue
an¢paBUTHO-9aCTOTHOTO 1
cJoBaps 17 33JJaHHOTO

Tekcra”



31

32

33

34

35

36

37

38

AHanu3 Texcra Ha
€CTCCTBCHHOM SI3EIKC.
Brigenenue
IMOCJIEIOBATEILHOCTEH 10
mabiony. Peryssipasie
BbIpaxkeHUs. YacTOTHBIN
aHaIu3

[IpakTuyeckas pabora mo
TeMme "AHaiu3 TEKCTa Ha
€CTECTBEHHOM S3BIKE"

Crexu. Ananus
MPaBUILHOCTH CKOOOYHOTO
BBIPOKCHHS

Breruncienue
apupMeTUIECKOro
BBIPQ)KEHUS, 3aIIMCAaHHOTO B
noctukcHoU hopme

[TpakTrueckas padbora no
TeMe "Boruncienue
apu(MeTHYECKOro
BBIPKEHUS, 3aIIMCAaHHOTO B
noctdukcHoi popme”

Ouepenu. Ucnons3oBanue
ouepeau AJii BpEMEHHOIO
XPaHEHUs JaHHBIX

[TpakTiueckas pabota mo
teMme "Hcnosnp3oBaHue
ouepenu”

JepeBbs. Peanuzanus
JIEpPEBA C IOMOIIBIO
CCBUIOYHBIX CTPYKTYP.
JIBonunbie (OMHAPHBIC)
nepesbs. [loctpoenne
JiepeBa Ui 3aJ1aHHOTO
apu(MeTHYECKOTrO
BBIpa)KEHUS



39

40

41

42

43

44

45

46

47

[TpakTrueckas pabota 1o
teme "Mcnonb3oBanue
JIEPEBHEB JIJIS1 BEIYUCIICHUS
apuQMeTHIECKUX
BBIPAKEHUH"

PexypcuBHBIE aITOPUTMBI
obxoma nepesa.
Hcnonp30BaHue CTEKa U
ouepeau g 06xo/a aepeBa

PexypcuBHBIE anTrOpUTMBI
00xoma nepesa.
Hcnonb3oBanue cTeka U
ouepenu a1 00Xo/1a aepeBa

Anroputmsl Ha rpagax.
ITocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIepeBa
B3BELIEHHOT'O CBA3HOTO
HEOPUEHTHUPOBAHHOI'O

rpada

O6xo0x rpada B riryouny.
O6xox rpada B IUPUHY

KonnyecTBo pa3imuHbIX
IIyTeN MEXy BEPIIMHAMHU
OpPUEHTUPOBAHHOTO
aIMKJINYECKoro rpada

Anroput™m JlefKCTpHI.

[TpakTudeckast pabota mo
TeMme "Brruncrnenue ImuHbI
KpaT4yaliiero myTH Mex1y
BepIIMHaMU Tpada
(anroput™ JleWkcTphI)”

Anroput™m ®noitna—
Yopmamia



48

49

50

51

52

53

54

55

56

3agauu, pelraemMsple ¢
MOMOIIBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHUS.
BBIYHCIICHHE PEKYPCUBHBIX

byHKIII

[TpakTrueckas paboTa mo
TeMe "BrrunciieHue
PEKYPCUBHBIX (PYHKITUH C
ITOMOIILIO JUHAMHYECKOTO
IPOrpaMMUPOBAHUA"

3agauu, pelraemMsble ¢
IMOMOIIBIO JMHAMHYECKOT' O
MpOrpaMMHUPOBAHUS:
HOJICUET KOJIMYECTBA
BapHaHTOB

[TpakTrueckas paboTa mo
teme "Tlomcuér kommuyecTBa
BapUAHTOB C TTIOMOIIBIO
IMHAMHYECKOIO
IPOrpaMMUpPOBAHUA"

3anauu, peraeMsle ¢
MIOMOILBIO JUHAMUYECKOTO
IIPOrpaMMHUPOBAHUSA. 3a/1a41
ONTUMU3ALNH

[TonsiTHe 0 mapagurmax
nporpammupoBanus. O630p
S3BIKOB IIPOTrPaMMHUPOBAHHUS

[TousTie 00 0OOBEKTHO-
OPUCHTUPOBAHHOM
POTPaMMHUPOBAHUH

OOBEKTHI U KJIACCHI.
CBONCTBA ¥ METOJIBL
00BEKTOB

OOBbeKTHO-
OPHUEHTHPOBAHHBIN aHAJIN3



57

58

59

60

61

62

63

64

65

[TpakTrdeckas padboTa 1mo
teMme "Mcnons30oBanue
TFOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka nmporpamMm Ha
OCHOBE OOBEKTHO-
OpPUEHTUPOBAHHOTO
OaX0/1a

[IpakTuyeckas pabora
"PazpaboTtka npoctoit
[IPOrPaMMBI C
MCII0JIb30BaHUEM KJIaccoB"

Nuxancynsauus.
[TpakTrueckas padbora no
teme "Pa3paboTka kiacca,
UCIOJIB3YIOIIETO
MHKAICYISAIUI0"

Hacnegosanue.
[Momumopduzm

[TpakTrueckas padota 1o
teme "Pa3paboTka
UepapxuM KJ1accoB"

Cpenbl ObICTpOI
pa3paboTKU IPOrpaMM.
IIpoexTupoBanue
uHTepdeiica moab30BaTENs

IIpoexTupoBanue
uHTepdeiica moab30BaTeNs

Hcronp30BaHne TOTOBBIX
YIPaBISEMBIX JIEMEHTOB
JUIS1 IOCTPOEHUS
uHTepdeiica

0.5



66

67

68

69

70

71

72

73

74

[IpakTrueckas padboTa 1o
teme "Pa3paboTka
POTPaMMBI € TpapUUECKUM
uHTepdeiicom”

W3yuyenue BTOpOro s3bIKa
IIPOrpaMMHUPOBaHUS

W3y4eHne BTOPOro si3bIKa
IIPOrpaMMHUPOBaHUS

OTanbl KOMIIBIOTEPHO-
MaTeMaTUYeCKOI 0
MOJICJIUPOBAHUS

Juckpernsanus npu
MaTeMaTUYECKOM
MOJIEJTUPOBAHUU
HENpEePbIBHBIX MIPOLIECCOB.
MogenupoBaHue JBHKEHUS

[TpakTrueckas padota 1o
teme "MoaenupoBaHue
JIBUKEHHUS"

MonaenupoBanne
OMOJIOTUYECKHUX CUCTEM.
[TpakTrueckas padota 1o
teme "MoaenupoBanue
OMOJIOTHUYECKUX CUCTEM'"

MaremaTuyecKkue MOJIeIU B
9KOHOMHUKE.
BreraucnurensHbIe
AKCIEPUMEHTBI C MOJIETISIMU

BeposTrHoCcTHBIE MOIEIH.
[TpakTrueckas padota 1o
TeMe "HMuTanmonHoe
MOJICTTUPOBAHUE C
IMOMOIIBI0 MeToa MoHTe-
Kapmno"

0.5

0.5



75

76

77

78

79

80

81

82

83

Komnerorepnoe
MOJIEJTUPOBAHUE CUCTEM
yIpaBiIeHUS

O6paboTka pe3yabTaToOB
IKCIIEPUMEHTA

Tabnuunble (peIAIHOHHBIE)
0a3nl JaHHBIX

ITouck, copTupoBKa u
GrIIbTpanus 1aHHbBIX.
3anpocsl Ha BBIOOPKY
JIAHHBIX. 3aMpOCHI C
napaMeTpamH.
Beruucnsemsie nosis B
3ampocax

[TpakTudeckas padboTa 1o
teme "Pabora ¢ roroBoii
0a30i1 JaHHBIX"

MHoroTabnu4HbIe 02351
JaHHBIX. THITBI CBsI3EH
MEXly TaOJIUIIAMHU.
Bremmmii xmrou.
[lemocTHOCTH 0a3bI JTAHHBIX

[TpakTrueckas padbota 1no
teme "Pa3paboTka
MHOTOTaOJIMYHOM 0a3bI
TaHHBIX"

3anpocsl K
MHOTOTa0JIMYHBIM Oa3aM
JIAHHBIX

[MpakTuyeckas pabora Mo
Teme "3anpocsl K
MHOTOTA0JIHNYHOM Oa3ze
TAHHBIX"



84

85

86

87

88

89

90

91
92

93

94

95

SI3BIK ynpaBiieHHS JaHHBIMU

SQL

[TpakTudeckas pabora 1mo
TeMe "'YrpaBieHue

JAHHBIMU C TIOMOIIIBIO
s3pika SQL"

Hepensimmonusie 6a3bl
JAHHBIX. DKCIEPTHBIE
CHCTEMBI

HuTepHeT-npuiioKeHus

ITonsiTHE O CepBepHON U
KJIMEHTCKOM JacTsIX cauTa.
TexHOTOTHSA «KIIMEHT —
cepBep», €€ JOCTOMHCTBA U
HEJOCTaTKH

Ocuossl ga3b1ka HTML

[TpakTrueckas padbora no
teMme "Co3gaHue TEKCTOBOU
BeO-cTpaHHIlbl"

OcHoBbrl a361ka HTML

OcuosslI a3b1ka HTML

[TpakTrueckas padota 1o
teme "Co3nmanue BeO-
CTpaHHUIIbI, BKIIFOYAOIIEH
MYJIbTUMEIHIHBIC 00BEKTHI
(pucyHKH, 3BYKOBBIC
JIaHHbIE, BU1€0)"

OCHOBBI KaCKaHbIX TaOIIHII
cruneit (CSS)

[TpakTrueckas padota 1o
teme "Odopmierne
CTPaHUIIBI ¢ TTOMOIIIBIO
KacKaJgHbIX TAaOJIUI] CTUAEH"



96

97

98

99

100

101

102

103

104

CueHapuu Ha sA3bIKe

. 1
JavaScript
ClieHapuH Ha sI3bIKE 1
JavaScript
®opMbI Ha BEO-CTpaHULIE 1
[TpakTuyeckas padora mo
teme "O0paboTka TaHHBIX 1

(bOpM"

PasmenieHue BeO-caiiTOB.
VYcnyra xoctuHra. 3arpyska 1
(daiaoB Ha cCalT

KaapupoBanue.

Ucnpasnenue

MEePCIEKTUBBI.

I'ucrorpamma. Koppeknus 1
YPOBHEW, KOPPEKLHUS 1[BETA.
OOGecBeunBaHME IIBETHBIX
N300paKCHHM

BBox nzobpaxenuii ¢
HCII0JIb30BaHUEM
Pa3IUYHBIX HU(POBBIX
ycTpoiicTB. [IpakTuueckas
pabora no Teme "O6paboTka
uupoBbIX Gororpaduii’”

Petyms. PaboTa ¢

oOnactsamu. OUIBTPBI.
[TpakTrueckas padota 1o 1
teMme ""Perymb nudpossix
dororpadpuit”

MHorocnoiiHsie

n3o0paxxkeHus. TeKkCcToBbIC

ciion. Macka cios. KagaJel. 1
CoxpaHeHuE BBIJIECIEHHON

obnact

0.5

0.5



105

106

107

108

109

110

111

112

113

114

115

116

[TpakTuyeckas pabora mo
teme "MHorocioiiHbie
M300paXeHus

[ToaroroBka WiLTIOCTpaLUid
U1 BeO-CaliTOB.
[TpakTuueckas paboTa mo
TeMe "' AHUMHPOBaHHbBIC
M300paXeHus

Bekropnas rpaduka.
Bekropuszanus pacTpoBbIX
N300paKCHHI

[TpakTudeckas pabora 1mo
teme "BekTopHas rpaduka’

[TpyHLIMIIBI TOCTPOEHUS U
peAaKTUPOBAHUS
TPEXMEPHBIX MOJEIEN

[TpakTnueckas padbora no
teme "Co3/1aHne IpoCThIX
TPEXMEPHBIX Mojieei"”

CeTouHBIE MOJIETH.
Marepuaibt

[TpakTrueckas padota 1o
teMme "CeTounble MOAeIH"

MonenupoBanue
HCTOYHHUKOB OCBEIICHHUS.
Kameps!

[TpakTrueckas padota 1o
teme "Pennepunr”

ANTUTHBHBIE TEXHOJIOTHH
(3D-mpuHTEpHI)

ITonsiTHE O BUPTYaNBHOMI
PEaTbHOCTH U AOTOJTHEHHON
peaNbHOCTH

0.5



117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB

PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
Pe3epBHOE BpeMms
PesepBHOE Bpems
PesepBHOE BpeMms

PesepBHOE Bpems

I10 ITPOIT'PAMME

R e = = T = T e S e e e N N L T = T = T = S =

136

36.5






HHPOBEPAEMBIE HA EI'S 10 UHO®OPMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kox npoBepsiemoro

TpeOoOBaHMS

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble TpeGOBaHUS K NMPeAMETHBIM pPe3y/JbTaTaM OCBOEHUS O
NMPOrpaMMbl CpeHero 001ero oo0pa3oBaHus

3namo (nonumams)

[ToHrMaHMEe OCHOBHBIX MPUHIIUIIOB YCTPOHUCTBA M (DYHKITMOHUPOBAHHUS C
MOOUJIBHBIX KOMIIBIOTEPOB; TEHACHIIMI pa3BUTHS KOMIIbIOTEPHBIX TEXE
paboThl C ONEPALlMOHHBIMU CHCTEMaMU M OCHOBHBIMH BHJAMH IIPOI
pereHus yaeOHbBIX 337a4 10 BEIOpaHHOW CIeHaNIN3aluu

Hannume npencraBnennii 0 6a30BBIX MPUHIUIIAX OPTAaHU3ANH U (PYHKIL
cereit

ITonumanue OCHOBHBIX MMPUHIUIIOB JUCKPETU3AINH PA3JIMYHBIX BUAOB N

ITonnManue 6a30BBIX AITOPUTMOB 0OPAOOTKH YMCIOBOM U TEKCTOBOM 1
MO3ULMOHHON CUCTEME CUMCIIEHHS, IEIMMOCTb LENbIX YUCEI; HAXOXK]
3aJJaHHOM Juamna3oHe; o0paboTKa MHOTOpa3psIHBIX ILEbIX YHUCeN, a
APYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKH

3HaHHNe CI)YHKLII/IOHaHBHbIe BO3MOXHOCTH NHCTPYMCHTAJIbHBIX CPCIACTB C

Branenvue oCHOBHBIMU CBEACHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYPE, CP:
HUMU

[ToHnMaHKne BO3MOXKHOCTEW M OTPAHUYEHUN TEXHOJOTHHA MCKYCCTBEHH:!
00JacTsAX; HAIMYKE TPEICTaBIIeHN 00 MCIOJIb30BaHUN HH(GOPMAIIOHE
npodeccHOHATBHBIX chepax



1.8

2.1

2.2

2.3

2.4

2.5

2.6

Bnagenue TeOpeTMYECKUM amnmaparoM, ITO3BOJIAIOIIMM OCYLIECTBIIAT
HaTypaJIbHOI'O YMCJIA B PA3JIMYHBIX CUCTEMAaxX CUUCIICHUS; BBIIOJIHATH
BBIPQ)XEHUH, MCIONB3YsI 3aKOHBI aNreOpbl JIOTHKH, ONpPEeNeNiaTh KpaTd
rpade 1 KOIUYECTBO MyTeH MKy BEPUIMHAMU OPHUEHTHPOBAHHOTO alli

Ymemo

YMeHHe UCII0JIb30BaTh KOMITBIOTCPHO-MATEMATUICCKHUEC MOJCIIN IJId aH
(bOpMy.HI/IpOBaTB oejib MOACIUPOBAHMSA, BBIINOJJHATL aHAIU3 PE3YJIIb
MOJCIUPOBAHUs, OLCHUBATHL AaACKBATHOCTb MOJCIH MOACIUPYEMON
OpEACTABJIATDh PE3YJIbTAThl MOJACIUPOBAHNA B HATTISIAHOM BU/IC

YMenue kinaccuuIMpoBaTh OCHOBHBIC 3a/1aud aHAIN3a JAHHBIX (IIPOTH
KJIacTepu3alys, aHajdu3 OTKJIOHEHWH); IMOHMMATh IOCIEI0BATEIHEHOC
JaHHBIX: COOp MEPBUYHBIX IAHHBIX, OYMCTKA U OLICHKA KaYeCTBa JaHHbI
MOJIeNH, MpeoOpa3oBaHUe JaHHBIX, BU3YalH3alus JaHHBIX, HHTepIIpeTal

YMenue onpenensitb HHGOPMAIIMOHHBIN 00bEM TEKCTOBBIX, Tpaduyect
3aJlaHHBIX MapaMeTpax AUCKPETU3aluu. YMEHHUE ONPEAENATh CPEIHIOK
OLICHMBATh M3MEHEHHE BPEMEHHU Iepelayd MpU M3MEHEHUuu HHpopMa
XapaKTepUCTHK KaHaia CBA3U

YMmenue CTPOUTH KON, 06eCHe‘lI/IBaI-OH_[I/II\/'I HaNUMCHBIITYIO BO3MOKHYIO CPC
HM3BECTHOM YaCTOTE CUMBOJIOB

YMeHue uCHoiap30BaTh NPU PEIICHUM 3aad CBOMCTBA IMO3WIHOHHOI
MOCTPOEHUS 3aIMCHU YHCJIA B MO3UIUOHHOW CUCTEME CUUCIIEHHUS C 3aJaHH]
YHUCIIa 10 CTPOKE, COJEpIKAIEeH 3alMCh ITOTO YUCIA B MO3UIIUOHHON CU
OCHOBAHHMEM, YMEHHUE BHITIOJIHATH apU(PMETHIESCKHE OTIEPAINH B TIO3UITN

YMeHHe CTpOUTh JIOTUUECKOE BBIPAKEHHUE B TU3bIOHKTUBHOW U KOHBIOHE
110 3aJaHHOH TaOJIMIlE HICTUHHOCTH, UCCIIEN0BAThL 00J1aCTh HICTUHHOCTH
TepeMEHHBIE; PelIaTh HECI0KHBIC JJOTHIECKUE YPaBHEHUS



2.7

2.8

2.9

2.10

211

YMeHue pemarh aJropuTMHUYECKHE 3aJayM, CBS3aHHBIE C AHAIN30M
ONITUMAJIFHOTO TYTH MEXAY BepIIMHAMH rpada, onpeaeacHus KOInJec
BEpUIMHAMH OPHUEHTHPOBAHHOTO AllMKINYECKOro rpada)

YMeHHne HCHoib30BaTh JAEPEBbsl MPU aHAIM3€ W IOCTPOCHUM KC
apu(MeTHUYeCKUX BBIPAKECHU, MIPU PELICHUH 3a/1a4y TOUCKA U COPTUPC
UTPHI 110 33JJaHHOMY aJITOPUTMY; pa3padaTbiBaTh U 00OCHOBHIBATH BBIUTT]

YMeHue AHAJIM3UPOBATL AJITOPUTMbI C HCIIOJIb30BAHHUCM Ta6J'II/II_[ T}
HCIIOJIb30BaHHWA KOMIIBIOTEPA PE3YJIbTAThI BBIIIOJIHCHUS HECIOKHBIX ITPC
BCTBJICHUA U NIOAIIPOIpaMMBl, IPU 3aJaHHBIX HCXOAHBIX JAaHHBIX

YMeHue onpenenarh ClI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX allTOPUTM:
MaccHBa, COPTUPOBKA MaccHUBa, NepeOOpHbIE AITOPUTMBI, JBOUYHBIN 11
HECKOJIbKUX aJIrOPUTMOB Pa3HOM CI0KHOCTHU JAJIs pelIeHus OHOM 3a/1a4

Brnagenue yHuBepCalbHBIM S3BIKOM MPOTPAMMHPOBAHUSI BBICOKOTO P!
C++, C#), nmpeacraBieHUsIMUA O 0a30BBIX THUIAX JAHHBIX U CTPYKTYpax Ji
OCHOBHBIC YIPABIISAIONINE KOHCTPYKITUU, YMEHUE OCYIICCTBIISATH aHAIH
OTIPECIIATh PE3yAbTaThl PAOOTHI MPOrPaMMBI MPHU 33TaHHBIX HCXOJIHE
KaKUX UCXOIHBIX JAHHBIX BO3MOXKHO IMOTYICHHE YKa3aHHBIX PE3yJIbTATO
MOTYT MPHUBECTH K OIMMOKEe B paboTe Mporpammsbl; GOpMyIUPOBATH T
MIPOrPaMMHOTO KOJia



2.12

2.13

2.14

VYMeHue peann3oBbIBaTh Ha BHIOPAHHOM ISl M3YYEHHs S3bIKE IPOrpam
(IMackans, Python, Java, C++, C#) TumnoBsle ajaropuT™Mbl 00
[OCJIEA0BATEILHOCTEM U MACCUBOB. IMPEIACTABIECHUE YKCIa B BHIE HAO
HAXOJK/ICHHE MaKCHMMaIbHOUW (MHHHUMAJIBHOM) IH(PBI HATYPATLHOIO Ul
CYHCIICHHS C OCHOBaHHEM, He mpeBbimaronmM 10; BBIYMCICHHC
SJIEMEHTOB MAacCHBa WJIM YHCJIOBOW IOCIEIOBATEIBHOCTH (CyMMI
apu(METHYECKOTO, MHHHUMAIBHOTO ¥ MAaKCHMaJbHOTO 3JIEMEHTO
YIOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO); COPTHPOBKY 3JIEMEHTOB MacH
nporpaMMmax JIaHHbIE PA3JIMYHBIX THIIOB C YIETOM OrPaHUUYCHUH Ha Il
NPUMEHSTH [IPU PEIICHUU 33/1a4 CTPYKTYPhI JAHHBIX (CIHMCKH, CIOBap
OPUMEHSATh CTaHAAPTHBIE U COOCTBEHHBIE IIOAPOrPAMMBI JIsi 00OpE
CHMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MPH pa3paboTKe Mporpamm OO
HCIIOJIb30BATh CPEICTBA OTIIAIAKH IIPOTPAMM B CpeJie IPOrPaMMHUPOBAHHU:

YMeHue Mcronb30BaTh 3MEKTPOHHBIE TaOMUIBl JJI1 aHAJIKW3a, MpecTal
(BKJTFOUYAst BEIOOP ONTUMATIBHOTO PEIICHHSI, I0100p JIMHUU TPEH/A, Peile
YMEHHUE UCIIOIb30BaTh TAOIMYHBIC (PENAHOHHBIC) 0a3bl TAaHHBIX U CIIpa

YMeHue OopraHu3oBBIBaTh JIMYHOE MH()OPMAIMOHHOE MPOCTPAHCTBO C
CpeACTB IU(PPOBBIX TEXHOJOTHI; TOHUMaHUE BO3MOXKHOCTEN U(POBHI
ycayr, HuppoBEIX 00pa3oBaTeIbHBIX CEPBUCOB



HEPEYEHbDb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA

EI'3 11O UH®OPMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUSA
1 [{udposast rpaMOTHOCTD
11 OcHOBHBIE TEH/ICHLIUU PAa3BUTHUS KOMIIBIOTEPHBIX TEXHOIOIUM. [1apasnienpHble B
' MHoronporeccopHbie cucTeMsbl. PacripeieéHHbIe BBIUNCIUTEIBHBIE CUCTEMBI U Of
[TpyHUMIIBI TIOCTPOEHUS W aNNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
1.2 Wureprer. Anpecanus B cetu Mureprer. ITporokoinsl creka TCP/IP. Cucrema on
CETH Ha IMOJICETHU C MOMOILBIO MACOK O/IcEeTeN
13 daiinoBast cucrema. Ilouck B (¢aitmoBoii cucreme. [lpuHIUIBI pazMemIeHus
' noaroBpeMeHHol namsaTy. Lla6nons! U1t onucanus rpymn (aiios
14 CkopocTh mepenadyd JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepenadd OT HHpopMar
' XapaKTEPUCTHUK KaHala CBA3U
udpoanue nanHbx. CUMMETpUYHBIE U HeCUMMeTpru4HbIe Udpbl. udpsl mpe
1.5
udp Bmwxenepa. Anroputm mmdposanus RSA
16 Kompl, mo3Bosisitonine 00HapyKUBaTh U UCIPABIIATH OMKUOKH, BOZHUKAIOIIUE MPH T
' Xsmmunra. Koguposanue ¢ nosropenuem 0uton. Konbl XaMMuHra
2 Teoperuueckre 0CHOBBI MH()OPMATHKI
JIBonuHOe KonuMpoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOABL. JleKOAMpPOBaH!
2.1 ITOMOIIBIO HEPABHOMEPHBIX KO0B. Y cnoBue Mano. IlocTtpoeHne 0THO3HAYHO JIEKC
Jepesa
Teoperuueckre MoaXo/bl K OLlEHKE KoimuyecTBa nHpopMaiu. Equnuier usmeper
2.2 AndaBUTHBIA MOAXOJ K OIEHKE KOJMYecTBa HMHGPOpPMALMU. 3aKOH aJTUTHBHC

Xaptinu. Undpopmanus u sepositHocTs. Dopmyina lllennona



2.3

2.4

2.5

2.6

2.7

2.8

2.9

Cucrems! cuucieHus. Pa3BépHyras 3amuch LEbIX UM JPOOHBIX YKMCENd B MO3UL
CBoiicTBa MO3ULIMOHHON 3aIIMCH YMCIIA: KOJUYECTBO LIM(P B 3alIUCH, IPU3HAK JIE
CUCTEMBI CUHMCIIEHHs. AJITOPUTM IEpEBOJA LEJIOro yucia u3 P-udHOi cuctems
ANTOpuUTM TepeBoAa KOHEYHOW P-W4HOI npoOM B HECATHYHYIO. AJNTOPUTM
JECATUYHON cucTeMbl cuuciieHus: B P-uunyro. IlepeBog KOHEUHON JECSITUUHOMN J
BOCbMEpPUYHAS U LIECTHAALATEPUUHAs CUCTEMBI CUHUCIIEHMS], CBS3b MEXKYy HUMM. .
MO3ULMOHHBIX CUCTEMAX CUUCICHUS

Tpoanaﬂ YPaBHOBCHICHHAA CUCTEMA CUUCIICHUA. I[BOH‘-IHO-I[CC?ITI/I‘IHBJI CHUCTEMaA (

Komuposanue tekctoB. Koguposka ASCII. OgnobaiitHeie KOgupoBKU. CTaHaapT
8. Onpenenenrie ”HPOPMAIIMOHHOTO 00bEMA TEKCTOBBIX COOOIIEHUI

KomupoBanue wu3o0paxkenuii. OneHka WHPOpMAIMOHHOTO 00BEMa Tpaduyec
paspelieHMd W IyOMHe KoaupoBaHus 1Bera. llBeroBeie wmoxpenu. Ko
UHPOPMAIIMOHHOTO 00BEMA 3BYKOBBIX JIaHHBIX IPH 3aJaHHBIX YacTOTE JIHC
KOJIUPOBaHUS

Anre6pa noruku. [loHsiTMe BbICKa3biBaHUSA. BbickasbpiBaTenbHble  (HOPME
CyIIIECTBOBaHUS U BCEOOIIIHOCTH.

Jlornueckue onepauuu. Tabmauubl HCTUHHOCTHU. Jlornueckue BbipaxkeHus. Jlornue
olepanyuy 1 ONepalnu HaJl MHOKECTBAMH.

3aKoHBI areOpsl JIOTUKU. DKBHUBAJICHTHBIE IPE0OPa30BaHMs JIOTHYECKUX BBIPaXKEr
CUCTEMBI yPaBHEHUI.

Jlornueckue GpyHKIMHU. 3aBUCUMOCTh KOJIMYECTBA BO3MOYHBIX JIOTHYECKUX (PYHKIIE
Kanonunueckue popmbl TOrMUECKUX BbIpaKEHUM

COBepHIeHHBIC JAU3BbIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHEIC (1)OpMI)I, AJITOPUTMV
HUCTHUHHOCTHU

Jloruueckue 3neMeHThI B cocTaBe komnbtotepa. Tpurrep. Cymmarop. MHoropasps
CXEM Ha JIOTUYECKUX BJIEMEHTaX MO 33aJaHHOMY JIOTHUYE€CKOMY BBIPAXKEHUIO. 3anuc
JIOTUYECKOH cXeMe



2.10

2.11

2.12

2.13

2.14

2.15

2.16

3.1

Mopenu u monenupoBanue. Llenn mopenupoBaHus. AJIEKBAaTHOCTh MOJAEIHA M
nporeccy. @opManuzamnus IPUKIAAHBIX 33134,

[IpencraBnenue pe3yabTaTOB MOJICIMPOBAHUS B BHIE, YAOOHOM Jis BOCHPHST
IpeCTaBICHNE JaHHBIX (CXeMBbI, Ta0IHIIbI, TPapHKH).

[IpeacraBneHue LENbIX YUCEN B MaMITH KOMIbrOTepa. OrpaHUYEHHOCTh JAHana3
KojuyecTBa paspsnoB. llepenonnenue paspsaHoil ceTKU. be33HakoBbIE M 3HAKC
JIBOMYHBIN TOTTOJHUTENbHBIA KOJ OTPULIATEIIBHBIX YHCEIL.
[ToGuToBBIE NOTHYECKHE ornepaunu. Jlormueckuil, apuMETHUECKUI U IIHKINIEC
MOMOIIbIO TOOUTOBOM onepanuu «uckitouaromee NJIN»

HpCI[CTaBJ'IeHI/IC BCIICCTBCHHLIX YHUCCI B IIaMsATH KOMIIBIOTEpA. 3Haqama;1 qaCTb
3HAYEHH I BCIICCTBCHHBIX YMCCII. HpO6JI€MLI XPaHCHHUS BCHICCTBCHHBLIX YHCCII,
KOJIMYCCTBA pa3pAd0B. Brimonaenue onepaunﬁ C BCHICCTBCHHBIMU YHCJIaMH
BBIYHCIICHUAX

I'padpr. OcHoBHBIE mOHATH. Buabl rpagos. Onucanue rpadoB ¢ MOMOIIBIO 1
MaTpHll, CIIUCKOB CMEKHOCTH. PellleHne anropuTMUYECKUX 3aJ]1ad, CBSI3aHHBIX C a
ONTUMAJILHOTO MYTH MEXy BEpLIMHAMU rpada, onpeeseHrne KOJIMUeCTBa Pa3inyl
OPHEHTUPOBAHHOTO ALUKIHYECKOTO Tpada)

HepeBbs. bunapnoe nepeBo. [lepeBbs moucka. CrnocoObl o0xoxa nepesa. Ilpe,
BbIpakeHUIl B BHJe JepeBa. Mcmonb3oBanue rpadoB M JEpeBbEB MpPU OIUCE
OKpPY’KaIoILEero Mupa

JluckpeTHble UTpbl ABYX UTPOKOB ¢ MoJHOM nH(popmanueit. [loctpoenue nepena I
CTpaTeruy Urpbl B TAOIMUHON (hopMe. BBIMTPHIIIHbBIE U TPOUTPBIIIHBIE TO3ULIUHY. |

Cpe,[[CTBa HCKYCCTBCHHOI'O HHTCIIJICKTA. I/IILCHTI/I(I)I/IKaI_II/IH N ITIOHUCK 1/1306pa7
Hcnonp30BaHuEe METOA0B HCKYCCTBCHHOI'O HMHTCIUUICKTAa B 06yqa10umx CUCTEM
HCKYCCTBCHHOI'O MHTCJUICKTA B pOGOTOTCXHI/IKC. I/IHTCpHCT ;1115378 HCﬁpOHHBIC CE

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

dopManuzanus NOHATHS aropuT™Ma. MamuHa ThIOpHHra Kak yHUBEPCAIBHASI MOJ



3.2

3.3

3.4

3.5

3.6

3.7

3.8

OreHka cI0XKHOCTU BhIYUCIIEHUN. Bpems paboThl 1 00bEM UCTIONB3YEeMON MaMSTE
UCXOJHBIX JaHHbIX. OIIEHKa aCUMIITOTHYECKOM CII0)KHOCTH aIrOpUTMOB. A
cnoxHoctu. IlepebopHbie anroput™msel. I[Ipumepsl pasinUyHBIX AJITOPUTMOB PELLIC
UMEIOT PA3IUYHYIO CJI0KHOCTb

OmnpeneneHre BO3MOXKHBIX PE3YJbTaTOB PabOThI MPOCTEHIIUX AITOPUTMOB YT
BBIYHCIIUTEIBHBIX adroput™MoB. OTNpe/ieNieHHe HMCXOAHBIX JaHHBIX, HPU KOTO
TpeOyeMbIii pe3ysbTaT

AJTOpUTMBI 00pPa0OTKH HATypalbHBIX YHCEN, 3AIIMCAHHBIX B IMO3HUIIMOHHBIX CHC
3aIlMCH YKCJIa Ha OTIEIbHbIE HU(PbI, HAX0KIEHHE CYMMBI M POU3BEACHUS U]
(MuHHIMAaIBHOMN) HHUQPHL.

[IpencrasieHne yrcina B BUaE HaboOpa MPOCTBIX COMHOKHUTENEH. AJIITOPHTM OBIC
[ToucK MPOCTHIX YKCEN B 33aHHOM THANAa30HE C TOMOIIBIO AITOPUTMA «PEIIETO 3

MHoropa3psiiHbIe Ieble YUCia, 3a1a9d JITUHHON apuMETUKA

A3k mporpammupoBanus ([Tackans, Python, Java, C++, C#). Tumsl JaHHBIX: 11€]
CUMBOJIbHBIE, TJorndeckue. Bersnenus. Cnoxueie ycnoBus. Llukisl ¢ ycnoBueM. 11
O0paboTka 1aHHBIX, XpaHAmXxcs B ¢ainax. TekcToBble U JBOMUHBIE (ailibl. Daiin
ykazarenu). Urenue u3 ¢aiina. 3anuchk B (aii.

Pa30uenue 3amaun Ha nmoazanayn. [loanporpammel (poreayps! 1 GYHKIIHH).
Vcnonb30BaHue CTaHAAPTHON OMOIMOTEKH sI3bIKA IPOTPAMMHUPOBAHHUS

Pekypcust. PexypcuBHble mnpouenypsl U QyHkuuu. lcmonp3oBanue creka s
BBI30BOB

Uucnennsle MeToabl. TouHOE M MPUOMIKEHHOE pelieHus 3a1aun. YnucaeHHoe per
noabopa napamerpa. UncieHHbIe METOIbI PEIICHUS YPaBHEHUI: METO 1 iepebopa,
[MpubnmKkEHHOE BBIYKMCICHUE JJTUH KPUBBIX. BhruncieHue miomanei Guryp ¢ m
(MeTon MPSIMOYTOJLHUKOB, MeTON Tparnerwmii). [lonck Makcumyma (MUHUMYyMA)
METOJIOM TIOJIOBHHHOTO JICTICHHSI



3.9

3.10

3.11

3.12

3.13

3.14

3.15

OO0paboTka CHMBOJBHBIX JAHHBIX. BcTpoeHHbIE (YHKIHMU S3BIKAa IPOrpam
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpAaOOTKH CHMBOJIBHBIX CTPOK: HMOACUET KON
CTpOKe, pa3OMeHne CTPOKH Ha CJIOBa MO NMPOOETBHBIM CHMBOJAM, MOUCK IMOJCT]
3aMEeHa HaHJIEHHON MOJCTPOKM Ha JpPYryl0 CTPOKy. [ eHepamusi BcexX CIIC
yIOBJIETBOPSIOIIMX 33aHHBIM OrpaHuueHusM. [IpeoOpazoBanue ymciaa B CHMBOIIb

MaccuBbl U 1ocie0BaTeNIbHOCTH Yncell. Beruncienne 0000IEHHBIX XapaKTepHUs
YHCIIOBOW IOCIIE0BATEIBHOCTH (CYMMBI, MPOHM3BEICHHS, CPEAHEro apupmer
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIIUX 3a7ar
IIOUCK 3a/IaHHOT0 3HAYEHUs B MacCcuBe. AJITOPUTMbI paOOTHI € 37IEMEHTaMU MACCUB:
maccuBa. COpTHpPOBKa OJTHOMEPHOT0 MaccuBa. [IpocThie MeTOIbI COPTHPOBKHU (Me
coprupoBka BcTaBkamu). COpTUpOBKA CIUSHHUEM. BbICTpas COpTHpPOBKAa Mac
JIBOMYHBII ITOKUCK B OTCOPTUPOBAHHOM MACCHBE

JIByMepHbIe MacCHBBI (MaTpHIlbl). AJTOPUTMBI OOPaOOTKH JBYMEPHBIX MAaCCHE
YHICIOBOTO MAacCHBa MO 3a/IaHHBIM MpaBUaM, TIOUCK JIEMEHTa B ABYMEPHOM Macc
(MHHEMYMa) ¥ CyMMbI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, MEPECTAHOBKA CTPOK H C1

CrnoBapu (accoluaTHBHBIE MACCHBBI, OTOOpakeHMs). Xomr-tabmuiel. [TocTpo
coBaps 1S 33JaHHOTO TEKCTa

Crexku. AHanu3 NOpPaBUWIBHOCTH CKOOOYHOIO BBIpaXEHHUS. Bpluucienue ap:
3aMHUCaHHOT0 B MOCT(GUKCHOHN popMe.
Ouepenu. Micnonb3oBanue ouepenu AJii BpEMEHHOTO XpPaHEHUS JaHHbBIX

Anroputmbl  Ha Trpadax. IlocTpoeHMe MUHUMAaJIBHOIO OCTOBHOTO Jepe
HeopueHTHpoBaHHOro rpada. KomudecTBOo pa3nMuHBIX NyTed MeEXAy Bep
anukIndeckoro rpada. Anroputm JledkcTpsl

JlepeBbsi. Peanu3anus gepeBa ¢ OMOIIIBIO CCBUIOYHBIX CTPYKTYP. JBomuHbIe (OHE
JIepeBa i 3aJlaHHOTO  apu(pMETHYECKOro BblpakeHUs. PekypcuBHBIE a
Hcnonb3oBaHue creka 1 ouepeau st 00xoa aepesa



3.16

3.17

4.1

4.2

4.3

4.4

I[I/IHaMI/I‘IeCKoe ImporpaMMHUpOBaHUEC KaK METOJ pPCIICHUSA 3ada4d C COXPAHCHUEM I
33,[[3‘11/1, pemaeMbI€ C IIOMOIIBKO JUHAMHYCCKOIO IIPOrpaMMHUPOBAHUSI. BbIYHCIIC
MOJCYET KOJIMYECTBA BApUAHTOB, 3a/1a4y OIITUMU3AlIUN

[Tonstne 00 OOBEKTHO-OPHEHTUPOBAHHOM MporpaMMupoBaHur. OOBEKTH U K
00bekTOB. OOBEKTHO-OPHEHTHPOBAHHBIM  aHanu3. Pa3paboTka  mporpama
OPHEHTHPOBAHHOTO Moaxoaa. MHKancynsauus, HacneroBanue, monumMopdusm

WudopMannoHHbIE TEXHOIOTHH

AHanu3 panHbiX. OCHOBHBIE 33/laud aHallM3a JaHHBIX. MPOTHO3UPOBaHUE, KIia
aHanu3 oTkiIoHeHul. [locnenoBaTensHOCTD pellIeHUs 3a]a4 aHAIM3a JaHHBIX . cOOp
U OIICHKAa KayecTBa JAHHBIX, BBIOOp M (MJIM) MOCTPOCHHE MOJCIH, MPeodpa3or
JMaHHBIX, HHTEpHperanusi pe3yabTaToB. [Iporpammubie cpenctBa u WHTepHeT
MpeJICTaBICHUS TaHHBIX. bobiime nanapie. MammHHOE 00ydeHne

AHanu3 JaHHBIX C IOMOUIbIO 3JEKTPOHHBIX Tabmul. Beruncienue cymmel,
HauOobIIero (HAaMMEHBIIET0) 3HAYCHHs AMana3oHa. Berumcienue kodpduime
naHHbIX. [locTpoeHue cTonO4aThiX, JTUHEHYATHIX M KPYroBBIX auarpamm. lloc
[TonGop nuHMM TpeHIa, pelLIeHHe 3aJad IMPOrHO3MpOBaHUs. PemieHue 3anad
AJIEKTPOHHBIX TAOIHUI]

I[I/ICerTI/I?;aIII/ISI Ipru MaTCMAaTUICCKOM MOACIIMPOBAHUN HCTIPCPBIBHBIX MMPOLCCCOE
MO,Z[CJIHpOBaHI/IC OMOJIOTMYECKUX CHUCTeM. MaTeMaTH4eCKHe MOACIN B OK
9KCIICPUMCHTBI C MOJCIISAMU. 06pa60TKa PE3YJIbTATOB SKCIICPUMCHTA. Mertoa Han
YHUCJIOBBIX MTAapaMETPOB MOACITIUPYCMBIX 00BEKTOB U IMponecCoB. BoccTranoBneHue -
9KCIICPUMCHTA

BepostHoctHeie moaenu. Metonsl Monte-Kapio. MMutaimoHHoe MOAEIHPO
00CITy)KMBaHUS



4.5

4.6

Tabnuunble (pensiuoHHbIe) 0a3bl JaHHBIX. TalJuIla — NPEJACTaBICHUE CBEICHM
Ioe, 3amuce. Kitrou Tabauisl. PaboTa ¢ roToBoii 6a30il JaHHBIX. 3alI0IHEHHE 0a3!
U (uiabTpanus JaHHBIX. 3alpOChl HAa BBIOOPKY JaHHBIX. 3alpOCHl C IapaMeT]
3amnpocax.

MHuoroTtabiuanble 6a3bl JaHHBIX. THUITBI CBSA3CH MEXK Ty TabuiaMu. BHEIIHMI KITro
3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

TekcroBeiii mporeccop. CpeacTBa MOMCKAa W aBTO3aMEHBI B TEKCTOBOM IIPOII
TEKCTOBbIC JOKYMEeHThI. CHOCKH, OIJIaBicHHe. [IpaBuia [UTUPOBAHHS U
OoubrorpadgUUecKuX CCHUIOK



YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET



