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INOACHUTEJIbBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA ypOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBaHMM K pe3ysbTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTelIbHOM  MIpOrpamMMmbl  CpeAHEro  oOIIero
obpazoBanusl, npenacrarieHHbix B ®I'OC COO, a taxxe denepanbHOl padbouei
IPOTrPaMMbl BOCITUTAHUS.

[IporpaMmma 1o wuHpoOpMaTHKe [OAET MPEACTABICHUWE O IeNsAX, OO0IIen
cTpaTerud OOy4YeHMsl, BOCHUTAHUS M Pa3BUTHS OOYYaIOIIMXCSA CpPEICTBAMU
yueOHoro npeamera «Mudopmatuka» Ha yriayOiaEHHOM YpOBHE, YCTaHABIMBAET
o0s3aTenpHOe npeaIMeTHOe coJiep:KaHue, npeIycMaTpuBaeT ero
CTPYKTYypHUpPOBaHHE MO pa3ziesiaM U TeMaM Kypca, OIpeessieT pacipeaesieHue ero
o kjaccaM (TojgaM M3ydeHus), Ja€T MPUMEPHOE pachpeiesieHne YYeOHBIX 4acoB
N0 TEMaTUYeCKUM paszfeiaM Kypca U peKoMeHAyemyl (IpUMEpHYIO)
NOCJIEIOBATEILHOCTh ~ MX  HM3Y4YEHUSI C  YU4€TOM  MEXNPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKM Y4eOHOTO TMpoLecca, BO3PACTHBIX
0COOEHHOCTEH 00yYJaroIMUXCS.

[Iporpamma no uHpopmaTHKe ONpeaessieT KOJNYECTBEHHbIE U KaueCTBEHHbIE
XapaKTEPUCTUKU YU4EOHOr0 Marepuaia Il KaxJoro rojia u3y4eHusi, B TOM YHUCIIe
JUISL COZIEPKATENbHOIO HANOJHEHUs Pa3HOro BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTalluu oOyyaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/apCTBEHHOW UTOroBoM arrectaruu). [Iporpamma no uHbopMaTuke sBIsETCS
OCHOBOW JJII COCTaBJICHHMSI ABTOPCKUX YYEOHBIX IMporpaMM M Y4eOHUKOB,
MOYPOUYHOTO MJIAHUPOBAHMS KypCa YUUTEIIEM.

HNudpopmartuka B cpenHeM o01ieM 00pa30BaHUU OTPAXKAET:

CYyIIHOCTh HWH(POPMATHKH KaK HAyYHOW JHUCIMIUIMHBI, HW3Yydalomen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATU3AlMKA UHPOPMAITMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  0O0JacTM  NpPUMEHEHUS  HUHPOPMATUKH, TPEXKIE  BCETO
UH(POPMaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COLUATBbHYIO chepy;

MEXIUCITUIUTMHAPHBIA  XapakTep WHPOpPMATUKH W WHGOOPMAIMOHHON
NEeSATETbHOCTH.

Kypc undopmatuku st ypoBHSI CpelnHEro oOuiero oOpa3oBaHMs SIBISETCS
3aBEPILAIONIMM JSTAarlOM HENPEPHIBHOW TMOJATOTOBKM OO0YyYalolIUXCs B 00JacTu
nHQOpMATUKA ¥ WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OIMHMPACTCS
Ha cojep)KaHue Kypca MH()OPMATUKHA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  MNPUMEHEHUs  MHPOPMALUOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTUM, Aa€T TEOPETHYECKOE OCMBICIEHUE, MHTEPIPETaluio U 0000IIeHne
3TOTO OTIBITA.



Pesynbrarel  yrayOGn€HHOTO ypOBHS U3y4YeHHS y4yeOHOro Tmpeamera
«UudopmaTtukay OpUEHTHPOBAHbI HAa TMOJYYEHHE KOMIIETEHTHOCTEH s
nocyenytonen mnpodecCHOHAaTbHON NEeITeTbHOCTH KaK B paMKax JaHHOU
IpeIMETHONW 00J1aCTH, TaK U B CMEXKHBIX ¢ HEHl o0sacTsaX. OHU BKIIIOYAIOT B Ce0s:

OBJIQJICHHE KJIIOUEBBIMU TOHATHSAMM M 3aKOHOMEPHOCTSAMM, Ha KOTOPBIX
CTPOUTCSl JaHHAas MpeaMeTHas 00JacTb, PaclO3HABAaHHE COOTBETCTBYIOLIUX WM
PU3HAKOB M B3aUMOCBS3€H, CTOCOOHOCTh JJEMOHCTPUPOBAThH PA3IUUHbIE TIOIXO/IbI
K M3YYEHHMIO SIBJICHUM, XapaKTEPHbIX Ul U3y4aeMOi IpeIMeTHON 00J1acTH;

yMEHHE peuarb TUIIOBbIE IPAKTUYECKHE M TEOPETUYECKHE 3aJauH,
XapaKTEpHbIE JUI1 MCIOJIB30BAaHUS METONOB UM HMHCTPYMEHTapus JIaHHOU
peIMETHON 00J1acTH;

HAJIUYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTU Kak IEIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpPHUM), OCHOBHBIX CBA3SIX CO CMEXHBIMU OO0JacTIMHU
3HaHUM.

B pamkax yrayOn€HHOTro ypoBHSI M3ydeHHs] MH(OPMATUKH 00eCIeYHBACTCS
IeJICHAIIpaBICHHAs MOATOTOBKA O0YYalOUIMXCA K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHM3ansx  npodeccuoHalbHOTO  OOpa3oBaHHsl MO  CHEIHAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSIMHM, TaKHUM Kak
IporpaMMHasi MH)XEHepus, MHPOpMaLMOHHAas 0€30MacHOCTb, MH(OpPMALMOHHBIE
CUCTEMbl U TEXHOJIOTMHM, MOOWJIBHBIE CHCTEMBl M CETH, OOJbIIKME JaHHBIE U
MalIMHHOE OOy4YeHHE, TNPOMBIIUICHHbI WHTEPHET BeIleH, HCKYCCTBEHHBIN
UHTEJJIEKT, TEXHOJOTrMu OeCHpOBOAHON CBS3M, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHH, CHUCTEMBI PACHpPEICIEHHOIO PEECTPa, TEXHOJOTMH BUPTYalIbHOU H
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3ydeHusi ydeOHoro mpeamera «Wupopmatuka» Ha
yrayOn€HHOM YpPOBHE cCpenHero oOmiero oOpas3oBaHusi — oOecredeHue
JaJIbHENIIET0 Pa3BUTHA HH(OPMALMOHHBIX KOMIIETEHIMH OO0YyYaroulerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCJIIOBUSX pa3BUBAIOIIETOCs MH(POPMALMOHHOIO O0IIeCTBa
Y BO3pACTAIOIIEH KOHKYPEHLMM Ha pbIHKE TpyAda. B CBSI3M C 3TUM H3ydy€HHE
uHpopmatuku B 10—11 xnaccax H0KHO 00ECTIEUUTh:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO HA MOHUMAHUHU POJH
UHPOPMATUKH, HMHPOPMALMOHHBIX U KOMMYHMKAI[MOHHBIX TEXHOJIOTMH B
COBPEMEHHOM O0ILIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS;

c(OpMUPOBAHHOCTh yMEHHM pa3nuyaTh (aKTbl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJIETh HUX CBA3b C KPUTEPHUSIMH OLECHUBAHMUS U CBS3b
KPUTEPHUEB C ONPENEIEHHON CUCTEMOM LIEHHOCTEM, POBEPSTH HA TOCTOBEPHOCTH U
000011aTh HH(pOPMAITHIO;



c(hOPMUPOBAHHOCTh  TPEJACTABICHUA O BIUSHUM  HWH(POPMAIIMOHHBIX
TEXHOJIOTM Ha JW3Hb 4YEJOBEKa B OOIIECTBE, IMOHMMAaHHE COLUAJIBHOIO,
DKOHOMMYECKOTO, IMOJUTUYECKOTO, KYJIBTYpPHOrO, IOPHUINYECKOTO, IIPUPOIHOTrO,
OPrOHOMHYECKOT0,  MEIULIMUHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U dTUYECKHUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHME OTBETCTBEHHOCTH JIIOAEH, BOBJICYEHHBIX B CO3JAHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEHNE HH(DOPMAIUY;

CO3J]aHUE YCJIOBHUM Ui pa3BUTHUS HABBIKOB Y4YEOHOW, MPOEKTHOM, HAay4YHO-
UCCJIeIOBATENILCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMM OOYYaloIUXCS K
CaMOpa3BUTHIO.

B conepxannm yuebHoro mpeamera «MHbopMaTHKa) BBIIETSIOTCS YETHIPE
TEMATUYECKUX pa3iena.

Paznen «llu¢gpoBas rpaMOTHOCTH» TMOCBSIIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB ITM(POBOTO  OKPYKEHHS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEACTB ONEPALIMOHHON CUCTEMBI, pad0OTE B
cetu VIHTEpHET W WCMONB30BAHUIO WHTEPHET-CEPBUCOB, WHMOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue oCHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
MOHATUWHBIA anmapat WHPOPMATUKH, BOMPOCHI KOJUPOBAHUS HWH(POPMAIIUH,
u3MepeHuss MHGOPMAIIMOHHOTO O0BhEMA JaHHBIX, OCHOBBI aNreOphl JIOTUKH U
KOMIIBIOTEPHOT'O MOJICJIMPOBAHUS.

Pasgen «AaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHUYECKOTO MBILUICHUS, pa3pabOTKy aJITOPUTMOB U OIIEHKY UX CJI0KHOCTH,
dbopMHpOBaHNE HABBIKOB PEAHM3allM{d MPOTPaMM Ha S3BIKAX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MHpopMaumMoHHbIE  TEXHOJOIrMHM»  TIOCBAIIEH  BONPOCAM
npUMEHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUW, pPEAM30BAHHBIX B MPHUKIIATHBIX
MpOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4ax aHaiu3a
JAHHBIX, WCTOJB30BAHUIO 0a3 MAaHHBIX W DJIEKTPOHHBIX TAONMWIl JJIS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBeaéuHom nanee coaepxkanuu ydeOHoro mpenmera «MudopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYIO TTpOorpaMMy OOyUEeHHS, HO MOTYT OBITh TIPEIJIOKEHBI JJISl U3YUEHUS
OTJIETTLHBIM MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00yYarOIIMMCS.

YrinyOn€HHbld  ypOBeHb HW3Yy4YeHUsI HMHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOIO HAa  HHXKEHEPHYID W
UHOOPMAIIMOHHYIO cdepbl AeATENbHOCTH. YTIIyOJEHHBIH YpOBEHb H3y4YEHUS
uHGOPMATUKUA OOECIIEUYNBAET: MOJATOTOBKY OOYYarOIIMXCSl, OPUEHTUPOBAHHBIX Ha



CHEIUATBFHOCTH B 00JIacTH HWH(POPMAIMOHHBIX TEXHOJOTHH W WHKEHEPHBIC
CIIEIMAIBHOCTH, y4YaCTU€ B MPOEKTHOW W WCCIEAOBATEIbCKOU JEATEeIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAMpaBICHUSMU OTpaciu WH()OpMaAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, MOATOTOBKY K y4acTHIO B OJMMIIMAJAX U cAade
EauHoro rocyiapcTBEHHOTO SK3aMeHa 1o UH(POpMaTHKe.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B TpeleiaX OJHOTO Toaa OOydeHHs
MOXXET OBITh HM3MEHEHa MO YCMOTPEHHIO YUYHUTENS TpPH TOATOTOBKE paboueit
IPOrpamMMbl U MOYPOUYHOIO IJIAHUPOBAHUSI.

OO011ee YKCiI0 YacoB, PEKOMEHJOBAHHBIX JJIs1 U3y4YeHHs] HH(pOopMaTUKu — 272
yaca: B 10 kimacce — 136 yacos (4 daca B Hezieno), B 11 kinacce — 136 gacoB (4 yaca
B HEJEJIO).



COIAEPKXAHUE OBYYEHUA
10 KITACC

Hugposas rpaMOTHOCTDH

TpeGoBaHust TEXHUKM O€30MACHOCTH M THUTMEHbl T1pu  paboTe ¢
KOMITbIOTEPAMH U IPYTUMU KOMIIOHEHTAMU HU(PPOBOTO OKPYKEHUS.

[TpuHIUMIBI paOOTHl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
don Helimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIIECCOPOM.
OnepatuBHas, TOCTOSHHAasT M JOJTOBpeMeHHas mnamsaTe. OOMEH JaHHBIMU C
noMouipko muH. KoHTposepsl BHEMHUX YCTPOUCTB. [IpsiMoil 1ocTyn K mamsTH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannensHbie BBIYUCIICHUA. MHoronpoueccopHbie CUCTEMBI.
CynepkoMmbiotepsl. Pacnpenenénnbpie BBIUNCIUTENbHBIE CUCTEMBI U 00paboTKa
OonbIIMX JaHHBIX. MOOWIbHBIE IIM(PPOBBIE YCTPOWCTBA M UX pOJb B
KOMMYHHUKAIUAX. Bcerpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbie TPOU3BOACTBA.

[TporpamMmHoe obecriedeHre KOMIbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOr0 obOecrieueHus: U ux HazHaueHue. OCOOEHHOCTH MPOTPaMMHOIO
oOecrieueHnss MOOWIBHBIX ycTpoiicTB. [lapamnenbHoe mOporpaMMHpOBaHUE.
CucremHoe nporpaMMHoe obOecnieueHre. OnepalOHHbIE CHUCTEMbI. Y THUJIMTHI.
HpaitBepsl  ycrpouicTB. HWHCTA/msiumss W JOEUMHCTAIUIALMA  [POTPAMMHOTO
oOecrieyeHus.

daiinoBsie cuctembl. [IpuUHIMIBI pa3MemieHUuss U UMEHOBaHMs (DalijioB B
nosiroBpeMeHHou namsty. [llabmons! 115 onucanust rpynmn Qaitios.

[Iporpammuoe obecneuenue. JluneH3npoBaHue TPOrpaMMHOro ooecrnedeHus
u uudpoBeix pecypcoB. I[IpompuerapHoe u  CcBOOOJHOE MPOrPaMMHOE
oOecnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCMOIb30BaHUE MPOTPaMMHOTO
obOecrieueHnss u UUGPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBJIMBaeMas
3akoHOAaTenbCcTBOM Poccuiickoit denepanuu 3a HENPABOMEPHOE HCMOJb30BAHUE
pOrpaMMHOro odecrneyeHus u HuppoBbIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHHUS U alllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokonbl. Cetb MHTEpHET. Anpecanus B cetu MuTepHeT. ITpoTokosl
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojaceTH ¢ MOMOIIBIO Macok Iojcereil. CereBoe
aaMuHHCTpupoBaHue. [loilyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuusi CBSI3U € y3i10oM ceTd. OmnpeleneHue MapuipyTa JBUKEHUS
ITAKETOB.

Bunet  pestenbHoct B cetu  Mutepner. CepBucbl  MHTepHerTa.
['eonndopmalimoHHbie cUCTEMBI. [ €0OKAIIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU



(Hampumep, JIOKauuss MOOWJIBHBIX TeJIe(POHOB, OIpEAeTCHHE 3arpyKE€HHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OPOHHUPOBAHUE OUIETOB U TOCTHHHIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpBHUCHI U ycinyru. ColuanbHbIE CETH —
OopraHu3alys KOJUIEKTUBHOIO B3aMMOJCHCTBUS M oOMeHa naHHbIMU. CeTeBoid
ATUKET: MpaBuWiia TMOBeAeHUs B KubeprpoctpanctBe. [IpobiieMa moaIMHHOCTH
nosiyueHHoi nHdopmannu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOTeHHbIE W HKOHOMHUYECKHE YIPO3bl, CBS3aHHBIE C HCIIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTHH. OO0Iue npoOieMbl 3alIUThl
uHdpopmaiuu 1 uHbopmanmoHHOW  Oe3omacHoctH. CpeacTBa  3alUTHI
uH(pOpMaIIMU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHboOpMalMOHHbIX  cucTemax. IIpaBoBoe obOecrneueHue WHOOPMALMOHHON
0€30IMaCHOCTH.

[IpenoTBpamieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyNma K  JIMYHOM
KOH(DUIeHIIMAIbHON MHPOpMaLUU, XpaHAILIEHCS Ha MEPCOHATBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHoe oOecredeHre M CrocoObl
O00pbObI ¢ HUM. AHTUBUPYCHBIE Nporpammbl. OpraHuzanusi JUYHOTO apXuBa
uHpopmarnuu. Pezepsaoe konuposanue. [laponpHas 3ammra apxusa.

[udpoBanre nanHbix. CUMMETpUYHBIE U HECUMMETPHUUYHBIE HIUQPBHI.
[ndper npoctoit 3amensl. Iludp ILesapsa. Iludp Buxkenepa. Anroputm
mmm@poBanus RSA.

TeopeTudyeckne 0CHOBbI HH(POPMATHKHU

Nudopmanusi, nanusie u 3HaHus. MHdopmamoHHbie MpoIeccsl B MPUPO/IE,
TEXHUKE M OOIIECTBE.

HemnpepblBHbIE M JUCKPETHbIE BEIMYMHBI M cuUrHadbl. HeoOxomumocTh
JUCKpeTH3aluu WHGOpMaluy, NpeIHA3HAYCHHOW [UIsl XpaHEHHs, NepeJadyd H
00paboTKu B U(POBHIX CUCTEMAX.

JIBouuHoe KoaupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHM, 3aMMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOIOB.
Ycnosue @ano. IlocTtpoeHnE OMHO3HAYHO JECKOAUPYEMBIX KOJAOB C MOMOUIBIO
nepeBa. Exunannbl nuamepenns konudectBa nHopmarmu. AapaBUTHBIA MOAXO K
OLIEHKE KOJIM4eCcTBa MH(OPMaLIUH.

Cucrembl cuucinenus. Pa3BépHyTasi 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UILMOHHON cucteMe cuucieHus. CBOWMCTBa MO3UIIMOHHOM 3alUCy  YHCIA:
KOJIMYECTBO IU(P B 3alKCH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAHHE CHUCTEMBI
cuMcieHus. AJITOPUTM TIEpeBOa 1eJIoro yncia u3 P-uuHoN cucTemMbl CYUCIICHUS B
JNECATUYHYI0. AJITOPUTM MepeBoja KOHEYHOW P-muHOM npoOu B JAECATUUHYIO.
ANTOPUTM TMepeBojia 1EJIOr0 4ucjia U3 JECATUYHOM CUCTeMbl cuucieHusi B P-
nuynyto. IlepeBon KoHeuHOW necsaTuyHOM Jnpobu B P-nunyr. [[BouuHas,
BOCbMEpPUYHAS U LIECTHAALIATEPUYHAsI CUCTEMbI CUMCIICHHS, CBA3b MEXAY HHUMHU.



ApudpmeTnueckre omnepanuyd B TMO3WIMOHHBIX CHCTEMax CUUCICHUA. TpouvHas
YPaBHOBEILIEHHAS CUCTEMA CUUCIIEHUS. [IBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanne TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIUPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenennie uHpOpMAIIMOHHOTO
00BbéMa TEKCTOBBIX COOOIIIEHHH.

KomupoBanne  uzoOpaxkenuit. Ouenka uHQOpMAIMOHHOTO  00BEMA
rpaUIEeCKUX TAaHHBIX MPU 3aJaHHBIX PAa3peIICHNN U TIIyOMHE KOJAUPOBAHUS IIBETA.
[IBeToBbie Momenu. BekTopHoe komupoBanue. Dopmathl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakraabHas rpaduka.

KonupoBanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPY 33JaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHMSA. BbICKasbiBaTeNnbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHUS U BCEOOLTHOCTH.

Jlornyeckue oneparnuu. TaOnauIbl MUCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne TtoxaecTtBa. Jl0Ka3aTeabCTBO JIOTMYECKHX TOXKIECTB C IMOMOIIBIO
TaOJIUI] ICTUHHOCTH. Jlornueckue onepanuu 1 onepayuy HaJ MHOKECTBAMH.

3aKoHbI anreOpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUSA JIOTUYECKUX
BbIpakeHui. Jlornueckre ypaBHEHHS U CUCTEMbI YPABHEHHIA.

Jlornyeckue (GyHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTUYECKHX
GbyHKIMI OT KosndecTBa apryMeHToB. [1oyHbIe cucTeMbl TOTHYECKUX (QYHKIUH.

Kanonnueckne  ¢opmbl  jormdyeckux  BelpaxkeHuil.  CoBeplleHHBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMalibHbIE (DOPMBI, aAITOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckne »35eMEHTHI B cocTaBe Kommbtorepa. Tpurrep. Cymmatop.
MHoropa3zpsaaubeii cymmarop. IlocTpoenne cxem Ha JOTHYECKUX DJJIEMEHTaX II0
3aJJTaHHOMY JIOTMYECKOMY BBIPDAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS II0
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX 4YHMCEN B MHaMATH KoMIbloTepa. OTpaHHMYEHHOCTH
JVara3oHa 4YuCel NpPU OrPaHWYECHHHM KOJIMYECTBa paspsAnos. llepenosHenue
paspsimHOU ceTku. be33sHakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWT. J[BOMUHBIN
JOTIOJIHUTENbHBIN KOJ OTPULIATEIHHBIX YUCET.

[lo6uToBbIE JOTHUEcKHE orepauuu. Jlorudyeckuii, apudMeTHUYECKUd U
nukinnyeckuit  capuru. ludpoBanue ¢ mnoMouIbl0 MOOUTOBOM  omepanuu
«uckimovarouiee MJIN».

[IpeacTaBneHre BENIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3HAadalnas
4acTh W MOPSJOK uucia. JlmanazoH 3HaA4eHHWM BellecTBEHHbIX yucen. [Ipobiembl
XpAHEHUSI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYECHHEM KOJIMYECTBA
pa3psaoB. BeimonHeHuwe onepaunuid ¢ BEHNIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TP BBIYUCIICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHHUe

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB padOThl MPOCTEHIIMX aJTOPUTMOB
YOPABJIECHHUSI HCIOJIHUTEISIMU M BBIYUCIHUTENBHBIX aaropuTMoB. OrmnpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TPEOyEeMbIl pe3yJIbTaT.

Oranbl pemieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIAAUUK, OpoduaupoBUMK. KoMmmuismus u uUHTepHpeTanus
nporpamm. BupTyanbHble MalIvHBbIL.

WuTerpupoBanHas cpeaa pa3paOoTku. MeToapl OTIAAKUd —MPOTrpaMM.
Wcnonp3oBaHue TpaccUpoBOUHBIX Tabmuu. OtnanousHsii BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpaMMbl. Todku ocTaHoBa. [IpocMOTp 3HaueHUl IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYUCIIEHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMYECKHE. BeTBieHus.
Cnoxubele ycnoBus. Iluxkner ¢ ycinoBueM. [lukiael 1O NEepeMEHHOM.
B3anMo3aMeHs€MOCTh  pa3iM4YHBIX  BHJOB  LUKIOB. VHBapuaHT  nMKIIA.
CocTraBneHue 1LUKIA C HUCIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBApUAHTA
LUKJIA.

JloxyMeHTHpOBaHuE IIPOrpaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucaHus IPOrpamMMbl U HHCTPYKLUU AJIS [TOJIb30BATEN.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEJ, 3allMCAaHHBIX B MO3ULIMOHHBIX
CHUCTEeMaX CUHMCJICHHA: pa30MeHHe 3amuch 4YHhClia Ha OTACNbHbIE LUPHI,
HaXO0XJIEHWE CYMMbl M TMpOU3BeACHUA UU(pP, HAXOKIACHHE MaKCUMaJbHOU
(MUHUMATBHOW) UG PHI.

HaxoxaeHue Bcex NMPOCTBIX YMCEN B 3aJaHHOM auamnasoHe. lIpencrasienune
yucia B BUJI€ HA0Opa MPOCTBIX COMHOKUTENEH. AIrOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O06paboTka qaHHBIX, XpaHAIUXCS B Qaitnax. TekcToBbIe U ABOMYHBIC (DAIBI.
daiinoBeie TIepeMeHHbIC (daiioBble ykazarenu). Urenue u3 daiina. 3anuch B
Gaii.

Pazbuenue 3amaun Ha nmoazanaun. [loamporpammel (porieAypsl U YHKITHHN).
Pexypcus. PexypcuBHbie 00bekTHl ((ppakransl). PexypcuBHbBIE mpouenypbl u
¢byukun. Mcnonb3oBanue cTeka Al OpraHU3aliii PeKyPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOW OMOJMOTEKM S3bIKa I[POrPAMMUPOBAHMSL.
[TonkmtoueHne  OMONMOTEK  MOANPOTrPAMM  CTOPOHHUX  MPOU3BOJUTENCH.
Moy nbHBIM OPUHIUIT TIOCTPOEHUS ITPOTPAMM.

Uucnennsle MeTonbl. TouHOoe M NPUOMMKEHHOE pEUICHHs —3aJauu.
YucneHHble METObl PEILIEHUS] YpaBHEHUI: MeTOA nepedopa, METO MOJIOBUHHOTO
nenenus. [Ipubnk€HHOE BBIUKMCICHHE JUIMH KPUBBLIX. BhIuMclieHHWe Tuiommaae
¢uryp ¢ INOMOIIBIO YHCIEHHBIX METOJOB (METOJI MPSIMOYTOJIBHUKOB, METOJ



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKIMHA OJHON TEPEMEHHOM
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMHM — SI3bIKA
POrpaMMUPOBaHUs sl 0OpaOOTKH CUMBOJBHBIX CTPOK. AJITOpUTMBI 00paOOTKU
CHMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IIOSABICHUN CHUMBOJAa B CTPOKE,
pa30HeHne CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHUMBOJIAaM, MOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aME€HA HAWJCHHOW IMOJCTPOKM HAa APYTYIO CTPOKY.
['eHepanys Bcex CIOB B HEKOTOpPOM ayipaBUTE, yAOBIECTBOPSIOUIMX 3a/laHHBIM
orpanundeHusiM. [IpeoGpazoBanue yncia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl W MOCHEAOBATENBHOCTH 4YHCeN. Bbruucienre 0000IEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA WMJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CyMMBI,
IPOU3BENICHUS, CPEAHEro apupMETHUYECKOro, MUHUMAIBHOTO U MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3aJJaHHOMY YCIOBHIO).
JIvHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CoptHpoBKa OZHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
nmy3bIpbKa, METOJ BBIOOpa, COpPTUpPOBKA BCTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka maccuBa (amroputm QuickSort). /IBomuHbIil mTOHMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCuBbl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOTO YMCIOBOIO MACCHBA I10 3aJaHHBIM IPaBHJIaM,
IOMCK JIEMEHTA B IBYMEPHOM MAacCUBE, BBIYHMCIEHHE MakCUMyMma (MUHHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCCHBAa, IEPECTAaHOBKA CTPOK U CTOJOILIOB
JBYMEPHOI'O MacCHBa.

HNudopmManuoHHbIE TEXHOJIOT U

TexkcroBeiii mpornieccop. PenmaktupoBanume u ¢opmarupoBanue. [IpoBepka
opdorpadpuun u rpammaruku. CpeacTBa NOMCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnons3oBanue  ctwiiel.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KosuiekTuBHas paboTra € JIOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mporeccopax. O6nauyHble CEpBUCHL.
JlenoBast mepernmcka. Pedepar. I[lpaBunma nuTHpOBAaHUS HWCTOYHUKOB W
opopmienus Oubnuorpaduvecknx ccbuiok. OdopmiieHHe CHUCKa JUTEpPaTyphI.
3HAaKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TeKcTa. TexHWueckne cpeicTBa BBOJA
TekcTa. Cnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MATEMATUYECKHUX
TEKCTOB.

AHnamu3 naHHbIX. OCHOBHBIE 3a/1aud aHajdu3a JAaHHBIX: MPOTHO3HPOBAHHUE,
Kjnaccudukanums, Kiactepuzanus, aHanu3 OTkIoHeHuH. IlocnegoBaTesbHOCTH
peuieHus 3aja4y aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX, OUUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJEIH, MPeoOpa3oBaHUE JAHHBIX,
BU3YyaJIM3alisl JAaHHBIX, HHTEpIpeTanus pe3yjpTaTtoB. [I[porpaMMHbie cpeacTBa U



WHTEPHET-CEPBUCHI 111 00paOOTKM U TIPEACTABJICHUS TaHHBIX. boibiue maHHbIe.
Marmmanoe o0ydenue. IHTeUIeKTyallbHbIN aHAIN3 JaHHBIX.

AHanmM3 JTaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOMuIl. BhIYucieHHEe CyMMBI,
cpeaHero apupMeTHIeCKOro, HauOOoIbIIEr0 (HAMMEHBIIIET0) 3HAUCHUS THUaIia30Ha.
Brruncnenne koadduimenta Koppeiasiuu JBYX PsAOB JaHHBIX. llocTpoeHwue
CTOJIOYATHIX, JWUHEHYATBIX H KpPYroBbeIXx mauarpamm. Iloctpoenme rpadukoB
¢byuxmii. [TogOop muHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

Uucnennoe perieHue ypaBHEHMH C TMOMOIIBI0 Toja0Opa mapamMerpa.
OntuMu3anusi Kak NOMCK HAWJIy4llIero PenieHusl B 3aJJaHHBIX yclIoBUsX. LleneBas
byukius, orpaHudeHus. JlokanbHblE W TJ00QJIBHBIN MUHHMYMBI 11€JI€BOU
bynkuuu. Pemenne 3a1ay onTUMHU3AIAN C TIOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernyueckue MOIXOJbI K OLIEHKE KoJudyecTBa HH(opManuu. 3aKkoH
annutuBHOCTH MH(opmanuu. Popmyna Xapriau. MHpopmanus ¥ BEpPOSATHOCTb.
®opmyna lllennona.

Anroputmbl cxatusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputv LZW. AJropuTMbl CKaTUsl JAaHHBIX C TOTEPSMHU. Y MEHBIICHUE
rIIyOWHBI KoaupoBaHus 1iBeTa. OCHOBHBIC HjaeH aroputmoB cxatus JPEG, MP3.

CkopocTh mepelayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€peladyd  OT
nH(OpPMAITMOHHOTO O00BEMA JTAHHBIX M XapPaKTEPUCTUK KaHana CBs3u. [IpuduHbI
BO3HMKHOBEHHUS OIMMOOK TIpu mepenadye AaHHBIX. Kopabl, MO3BOJISIONINAE
0oOHapy>XMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOIIUE MPU NEpeaaye JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ noBropenrem 0utoB. Kojasl XsMMuHra.

Cuctembl. KoMmoHeHTBl cuctemMbl W uX B3aumopeicTBue. CUCTEMHbIH
s dext. Yrnpapnenne kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHas CBS3b.

Monenu u monenupoBanue. llens mMonenupoBanus. COOTBETCTBUE MOJETU
MOJICIUPYEMOMY OOBEKTY WJIM MPOLECCY, e MoaenupoBanus. dopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencTtaBnenne pe3yJbTaTOB MOACIUPOBAHUS B BHUIE, YIOOHOM s
BOCIIPHUATHS yenoBeKoM. [ paduueckoe npeacTaBaeHue JaHHBIX (CXEMBbI, TAOTHUIbI,
rpadukm).

['padbr. OcHoBHBIe noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHue
AITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (MOCTpOEHUE
ONTHUMATBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaeieHne KOJINYeCTBa
pa3M4YHbIX IyT€d MEXAy BEPLIIMHAMU OPUEHTUPOBAHHOTO ALMKINYECKOTO

rpada).



HepeBns. bunaproe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMeTHUECKUX BBIpAXKEHUN B BUAE JepeBa. JUCKpeTHbIE UTPHI
JIBYX UTPOKOB C ToJHOM nHpopmanueit. [loctpoenne nepesa nmepedbopa BapuaHTOB,
OMKCAHUE CTPATETUU UTPhI B TAOIUYHON (popMe. BBIUMTPHINIHbIE U TPOUTPHIIITHBIE
MO3ULINU. BBIUTPBILIHBIE CTPATETUU.

CpencTBa MCKYCCTBEHHOrO0 HMHTEJIEKTa. CepBUCHI MAIIMHHOIO MEpeBOJa U
pacnio3HaBaHusl YCTHOU pedu. KorHUTHBHBIE cepBUCHL. MneHTudukamus m mouck
U300paKEeHUH, pacro3HaBaHue T, Camoo0Oyuaroiuecs CHCTEMBI.
M cKyCCTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. VCmosib30BaHHE METOJIOB
HCKYCCTBEHHOI'O MHTEJIEKTa B oOydarommx cucreMmax. Mcrnonab30BaHne METO/I0B
UCKYCCTBEHHOT'O MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemel. [lepcnekTuns
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX CUCTEM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMHMPOBAHHE

Qopmanu3auuss  NOHATHS ~ anroputma.  MammnHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOZENb BeruucieHuu. Tesuc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMCIeHHUH. Bpems paboTel 1 00bEM HCHOIB3yeMON
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON CIIO)KHOCTH  aJTOPUTMOB. AJITOPUTMBI  MOJUHOMHUAIBHOU
cinoxkHoctu. llepebopuble anroputmbl. [IpuMepbl pa3iaUUHBIX — AJITOPUTMOB
pemeHns OJHOM 3a1a4i, KOTOPBIE UMEIOT PA3IUYHYI0 CI0KHOCTD.

[Iouck mpoOCTBIX 4YMCeN B 3aJaHHOM JHANa3oHE C IOMOLIBIO AJITOpPUTMA
«peuieTo DparocheHar.

MHuoropa3zpsiaHbie Leble Yucia, 3a1a4u JUIMHHOW apu(METUKH.

CnoBapu  (accolMaTMBHBIE MACCHBBI, OTOOpakeHHs).  X3II-TaOJHUIIbI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 3aJaHHOTO TEKCTA.

Crexku. AHamu3 NpPaBWIBHOCTH CKOOOYHOTO BBIpAXXCHHSA. BpluncieHue
apu(PpMETUYECKOTO BbIPAKEHHUS, 3alIICAHHOTO B MOCTPUKCHON dopme.

Ouepenu. Mcnonb3zoBanue ouepeau 1yisi BDEMEHHOTO XpPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHrne MHMHMMATBLHOTO OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOTrO rpada. KommyecTBo paszmuyuHbIX
nyTel MeXAy BEepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro rpada. Anroputm
JlenKCTphl.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBOMuHBIE
(Ounapubie) aepeBbs. llocTpoenue gepeBa s 3aIaHHOTO aApUPMETHUECKOTO
BbIpaxeHUs. PekypcuBHbIE anropuTMbl o0xoaa nepeBa. Mcmonp3oBaHue creka u
ouepeau st 00xo/a aepesa.

JuHamMuyeckoe NOpOrpaMMHpPOBAHME KaK METOJ pEleHus 3aJad ¢
COXPAaHEHUEM IPOMEXKYTOUHBIX pE3YyJIbTATOB. 3aJayu, PEIIaeMble C MOMOIIbIO



JTUHAMAYECKOTO TPOTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHA,
NOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4d ONTUMH3ALIUH.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA M METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
WHKkancymnsnus, Hacleq0BaHue, MOIuMopdhu3m.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBatenst. Mcrnonb30BaHWE TOTOBBIX — YHOPABISAEMBIX  JJIEMEHTOB A
MOCTPOEHUSI HHTEPPeEiica.

O0630p  s3bIkOB  mporpammupoBaHusi.  [lonarue o  mapaaurmax
pOrpaMMHUPOBAHUSL.

NupopmaniuoHHBIE TEXHOJIOTHH

Dtanbl  KOMIBIOTEPHO-MATEMATUYECKOTO0  MOJICJIMPOBAHUS: TTOCTaHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAaHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJIECIUPOBAHMUSL.

JuckpeTusanusi Opud MaTeMaTHYECKOM MOJIETMPOBAHUM HEMPEPHIBHBIX
mpoieccoB. MopenupoBanue ABWKEHHs. MoaenupoBaHue — OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJIETM B OKOHOMHUKE.  BwlunmciutenbHble
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yJabTaTOB SKCIEpUMEHTA. METoJlT HaMMEHBIINX KBaJpPaTOB.
OrneHka YHCIOBBIX TAPAMETPOB MOJEIHPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 10 pe3yJibTaTaM SKCIIEPUMEHTA.

BepositHoctHeie  Mozenu.  Metoast  Monte-Kapno.  MMutaunoHHoe
MojenupoBanue. CUCTEMbl MaCCOBOTO OOCTYKUBAHMUS.

Tabmuunbie (pensuuoHHBIE) O0a3bl MaHHBIX. Tabmuiia — mpeacTaBICHUE
cBeneHuii 00 omHOTHIHBIX oObekTax. Ilone, 3ammuch. Kiorou tabmuiel. Pabora ¢
roroBoil 0a3oil naHHbBIX. 3anojiHeHWEe Oa3bl JNaHHbIX. [louck, copTUpoBKa U
bunabTpanys AaHHBIX. 3ampochl HAa BBIOOPKY MAaHHBIX. 3alpochl C MapaMeTpaMHu.
Brruucnsiempie oss B 3ampocax.

MHuorotabnuunble  0a3bl JaHHBIX. THMBI CBA3EH MEXIy TaOIUIIAMHU.
Buemmnwmii kmrou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3am
JTAHHBIX.

NuTepHeT-niprinoxenus. IIoHsITHE 0 CEpBEPHON U KJIMEHTCKOW YacTsX CauTa.
TexHoNorust «KJIUEHT — CepBEP», €€ JOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKA
HTML wu xackamaprx Ttabmurr ctunedr (CSS). Cuenapum Ha si3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caiiToB. Y ciayra XocTUHTa. 3arpy3ka (aijioB Ha CailT.

BBon n300pakeHui C KCMONB30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOMCTB
(mudpoBeIx (oToanmmapaToB U MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB MU JAPYTHX



ycTtpoictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienne
nepcrekTuBbl.  I'mcrtorpamma. Koppekuuss  ypoBHEW, KOppEeKUMs  IBETa.
ObecuBeunBaHue 1BETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oOmactsamu.
OUIbTPHI.

MHuorocnoiiable n3o0paxeHusi. TekcToBble ciion. Macka cnos. Kanambl.
Coxpanenue BbiAeneHHOM obnactu. [loaroroBka mimocTpanuii 1jsi BeO-CalToB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bexropnas rpaduka. IlpumutuBbl. V3MeHeHHME TOpsAAKa HIIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussie. @opMaTel BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXKeHUM.

[IpyHOMOBI  TTOCTPOCHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle Mojnenu. Marepuanbl. MoaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kameprl. ApautuBnable TexHosnoruu (3D-npunrepst). IloHatne o BHpTyanbHOU
PEaIbHOCTH U JONOJHEHHOU PEeaJIbHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIA YPOBEHL) HA YPOBHE CPEJHEIO
OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
o0yyJaronmxcsi pyKOBOJCTBOBATbCS CHOPMHUPOBAHHON BHYTpPEHHEH moO3UIMEn
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIli, TIO3UTHUBHBIX BHYTPEHHHUX
yOXKIEeHNUN, COOTBETCTBYIOMIMX TPAJUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
o0111ecTBa, paclIMpeHUe KU3HEHHOTO OMNBITA U OIbITa JEATEILHOCTH B Ipoliecce
peanu3aluMyd  CpeACTBAaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIpaBJiCHU
BOCIUTATENBHOU ESITENHHOCTH.

B pesynbrare wu3yueHuss MHPOPMATHKH HA YPOBHE CpPEIHETO OOIIEro
oOpasoBanus y obydaromierocs OyayT chOpMHPOBAHBI CICAYIONINE JIMYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOTr0 BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaXKCHUE
3aKOHa M TPaBOMOpSAAKA,  COOJMIOJEHHE  OCHOBOMNOJATAMOIIUX  HOPM
MH(OPMAIMOHHOTO MpaBa U MH(YOPMAITMOHHOM 0€301aCHOCTH;

TOTOBHOCTh MPOTHBOCTOSATH MJIEOJOTHU OKCTPEMHU3MA, HAIMOHAINU3MA,
KceHO(poOuu, AUCKPUMHUHALMKA [0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIMOHATHHBIM MTPU3HAKAM B BUPTYaIbHOM MTPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HaCJeInIo, TocTuxReHusiM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMAaHUE 3HaUY€HUsI UH(POPMATUKH KaK HayKd
B ’KM3HU COBPEMEHHOT0 00IECTBA;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHbBIE PEUICHUS,
OPUEHTUPYSCh HAa MOPaJIbHO-HPAaBCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
cetu UHTEpHET;

4) 3CTeTHYeCKOr0 BOCIIUTAHNS:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas OSCTETUKY HAy4YHOTrO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHHHMMATh PA3JIMYHbIE BUIbI HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO HA MCTIOJIh30BaHUH WH(POPMAITMOHHBIX TEXHOJOTHUI;

S) pu3uyecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH  3JI0POBOTO W Oe3omacHOro  obpaza  >KHU3HH,
OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3[0pOBbIO, B TOM YHCIIE 3a CUET



coOirofeHust TpeOOBaHN OE30MaCHOM IKCIUTyaTallMl CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTUBHOHN JEATEIHbHOCTH TEXHOJIOTHYECKOW W COIMALHOM
HAIPaBIIEHHOCTH, CTIOCOOHOCTh MHHUIIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJTHATH TAKYIO e TSIIEHOCTD;

uHTepec K cdepaM NpodecCHOHATBHON JESITeIbHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrPaMMUPOBAaHMEM U WH(DOPMAIMOHHBIMA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH(DOPMATHKH W HAYIHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymiei mnpodeccuu u
pealln30BbIBATh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKCHUH BCEH KHU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHUS:

OCO3HaHWE TJ00AJIBHOTO XapaKTepa SKOJIOTHMUYSCKHUX MpoOJjeM W TMyTed X
pelieHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH  HMH(OpPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, JIOCTIDKEHUSM HAYYHO-TEXHHYECKOTO IIporpecca
OOIIECTBEHHOW MTPAKTUKH, 32 CUET MOHMMAHHKS POJTH HHPOPMAITHOHHBIX PECYPCOB,
WHGOPMAITMOHHBIX TPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSX
1idpoBoit TpaHchopMaIuu MHOTUX cdep )KU3HU COBPEMEHHOIO OOIIECTBA;

OCO3HAaHWE IIEHHOCTH HAyYHOUW JESATENbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO ¥ HCCIIEA0BATEIbCKYIO ICITSIPHOCTh WHINBHUIYAIBHO U B TPYIIIIE.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI
no wuH(pOpMAaTHKE Yy OOYYAlOIIMXCS COBEPIICHCTBYETCS  SMOIMOHATBHBIN
UHTEIJICKT, MPEANOIaraumi chopMIpOBaHHOCTS:

CaMOpETYJIMPOBaHUS, BKJIFOYAIONIETO CaMOKOHTPOJIb, yMEHHE IPUHHMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEIEHHE, CIIOCOOHOCTh aJalnTHPOBATHCS K
IMOIMOHATEHBIM H3MEHEHHSIM | ITPOSIBJIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUY, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOJIS U3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBaTh €r0 TPHU OCYIIECTBICHHA KOMMYHHUKAIUH, CIOCOOHOCTH K
COUYBCTBHIO U COTIEPEIKUBAHNUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBHICTPANBATh OTHOIICHUS
C IPYTUMHU JIFOJIBMH, 3200TUTHCS, MPOSIBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3yueHUss HHPOPMATHKHA HA YpPOBHE CpPETHETO OOIIero
obpazoBanusi y oOyuaromierocss OyayT copMHpoBaHbl MeTanpeIMETHBIC
pe3ybTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YYEOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE YHUBEPCAIbHBIC ydYeOHbIE JEUCTBHUS, KOMMYHUKATHBHBIC
yHHUBEpCaIbHbIe Y4YeOHBbIC NCWCTBUSA, PETYIATHBHBIC yHHBEpPCAJIbHBIC YYCOHBIC
JEHCTBYS, COBMECTHAS ICATEIHHOCTb.

Ilo3HaBaTebHbIE YHMBEPCAJIbHbIE YUeOHbIe el CTBUSA

1) 6a3oBble JJOruYecKue JAecTBUSI:

CaMOCTOATENIbHO  (OPMYJIMpPOBaTh U aKTyaJIM3UpOBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK WM OCHOBAHHUS IJIsl CpaBHEHUS,
kiaccudukanuy u 00001IeHMS;

OTpeNeNiATh IeNH ACSITeIbHOCTH, 3a/JaBaTh IMapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX;

pa3palaThiBaTh IJIaH pEIICHUs MPOOJIEMBbI C YYETOM aHadn3a HUMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YILTATOB
1eJIIM, OLIEHUBATh PUCKHU MOCIIEICTBUI NeSTENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJNHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHHE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MTOUCKY METO/OB PEIICHUS! MPAKTHUECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

OCYILECTBJIATh PA3IUYHbIE BUIBl JEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO
3HaHUS, €r0 WHTEpIpeTaly, NPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4e€OHBIX CHUTYyalUsX, B TOM YHCIE MPH CO3JAaHUU YYEOHBIX MU COLMATbHBIX
IPOEKTOB;

(dopmMHUpoBaTh HAYYHBIN TUIT MBIIUICHHS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlW3HpoOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ PpEelIeHUs, HAXOAUTh apryMEHTHl s JOKa3aTelbCTBA
CBOMX YTBEPXJACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IIOJIyY€HHBbIE B XOJ€ pEUICHUs 3aJaud  Pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYILECTBIIATH LEJIEHANPABICHHBIM MMOMCK IEepeHOca CPEACTB U CIIOCOOOB
JecTBUS B MPO(PECCHOHATIBHYIO CPEeLy:;

yMeTh NEePEeHOCUTh 3HAHMSA B IO3HABATENBHYIO M IMPAKTHYECKYIO 00JacTu
KHU3HEJCATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBbIE WIEH, NpeJiaraTb OPUTMHAIIbHbIE TOJIXOMAbl U PELICHHS,
CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) padoTa ¢ nHpopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4YeHUs MH(POPMAIUU U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISITH ~ MOWMCK,  aHAIW3, CUCTEeMaTH3alli0 U
MHTEpIpeTannio HHPOPMAIMU PA3IUYHBIX BUAOB U POPM IMIPEICTABICHHUS;

co3/laBaTh TEKCThl B pa3IUYHBIX (Qopmarax ¢ y4€TOM Ha3HAUYEHUS
uHbOpMalluul W LEJeBOW  ayIJUTOPHH, BBIOMpas ONTUMAIbHYIO  (Qopmy
NpEeCTaBICHUS U BU3YaJIU3alluy;

OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMaIuu, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJNb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TEXHOJOTHM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amady  C coOmofeHrEeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPABOBBIX U OTUYECKHX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

BJIaJ€Th  HABbIKAMU  pAaclO3HABaHMS M 3alIUTHl  MH(pOpMAaIUH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBIE YHUBepPcaJbHbIe YueOHbIe 1eiiCTBUSA

1) oOmenme:

OCYILECTBIIATH KOMMYHHUKAIIMH BO BCEeX cepax KHU3HHU;

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHWS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcHoO3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyallMid H
CMSr4aTh KOHQIHUKTHL;

BIAJETh  Ppa3IMYHBIMU  cnoco0amMu  OOIIEHUS UM B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYallUH;



pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATeJIbHOCTD:

NOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBHIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHH C Y4YETOM O0OIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)X/I0T0 WieHa KOJIJICKTUBA;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAWHUPOBATh ACHCTBUS IO MX JOCTH)KEHHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacrpenessTh pojid ¢ y4€TOM MHEHUH Y4YaCTHHUKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJIOTO YYaCTHHKA KOMAHJbI B
o0 pe3yibTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHUWBATh HJIEU C TMO3UIHUUA HOBHU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsX, IPOSIBIATH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIC YHMBepcaJbHbIe y4eOHbIe NeiCTBHUSA

1) camoopranu3amnus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4E€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYIUIIUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMU  [O3HABAaTEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpLIAEMBIX JCHCTBHM UM MBICIUTEIbHBIX NIPOLIECCOB, HUX PpPE3YIbTATOB U



OCHOBaHUM, UCIOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl [JPYrMX IIpU aHaJlu3e pPe3yJbTaTOB
NESATEIBHOCTH.

3) npuHATHSA ce0sl U APYTHX:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IIpU aHaJlu3e pPe3yJbTaTOB
NESITEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U NPABO APYTUX HA OLIHUOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JPYTOro YeI0BEKa.

IMPEAMETHBIE PE3YJIBTATDBI

B mpomnecce m3ydenus kypca mHpopmaTuku yriayOnaéHHOro ypoBHS 6 10
Knacce oOydaromuMmuca  OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MpPEIMETHBIE
pe3ybTaThl:

BIAJICHUE TPEACTABJICHUSIMU O DPOJIU WH(MOpPMAIMU W CBSI3aHHBIX C HEU
MPOIIECCOB B TIPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUSIMU «HHGOPMAIIH,
«MH(QOPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMbD»,
«cucTeMHbIN 3 PexT», «uHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHU;

BJIaJ€HUE MeToJaMu IMoucka uHpopmauu B cetd HWHTepHeT, ymeHue
KPUTHUYECKH OIIEHUBATh MH(POPMAIINIO, TOTyYeHHYIO U3 ceTh HTepHeT;

yMEHUE XapaKTepu30BaTh OOJbIIME JaHHBIC, TMPUBOJUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYEHUS W  HalpaBjiCHHs  HCIOJb30BAHUS, YMEHHUE
KJaccu(UIMPOBaTh OCHOBHBIE 3aJaud aHaiu3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuuranus, KJIaCTepHU3aIlns, aHaIn3 OTKJIOHCHHH ), MMOHUMATh
MOCJICTIOBATEILHOCTD PEIICHUS 3374 aHAIN3a JAHHBIX: COOp MEePBUYHBIX JTAHHBIX,
OYMCTKAa W OIlEHKa KadecTBa JIaHHBIX, BBHIOOP W/WIM TOCTPOCHHUE MOJICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YalU3allMsl TaHHbIX, UHTEPIIPETAIUs pe3yJIbTaTOB;

NOHMMAHUE OCHOBHBIX MPUHIUIOB YCTpoMcTBA U (HYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIINA Pa3BUTHUS
KOMITHIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBbIKAMU Pa0OTHI C OINEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAMU TIPOTPaAaMMHOTO oOOeclieueHus: Ui peuieHus ydeOHBIX 3ajad 1o
BBIOpAaHHOM CrielMaIN3alllu;

HAJIMYKE TPEICTABIICHUN O KOMITBIOTEPHBIX CETSAX U WX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTraHU3ANNHA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cerei, 00 OOmMMX NpUHLUMAX Pa3pabOTKU U (DYHKIIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 UHGOPMAMOHHONW O0€30MacHOCTH, HCIOJIb30BAHHE
METOJJOB W CpPEICTB TMPOTUBOACHCTBUS 3THUM YIrpo3aMm, COOJIOJEHHE Mep
0€30MMacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACTIPOCTPAaHEHHE TePCOHABHBIX
JaHHBIX, COOMI0IeHNe TPeOOBaHUN TEXHUKN O€30MacHOCTH M TUTHEHBI IIPH padboTe
C KOMIIBIOTEPAMH U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHHUS, TOHUMaHHE
IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Mporpamm, 0a3 OaHHBIX U
paboTsl B cetn UHTEpHET;

NOHMMAaHHE OCHOBHBIX TPUHIMIIOB TUCKPETU3ALUUN pPA3NIUYHBIX BHUIOB
uHpOpMaLIMK, YMEHHE ONpelessiTh HH(POPMALMOHHBIH O0OBEM TEKCTOBBIX,
rpaduuecKkuX M 3BYKOBBIX JAHHBIX NPU 33aJaHHBIX MapaMeTpax IUCKPETHU3aLnH,
YMEHHE OMNpEeAeNsATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHUBATH
U3MEHEHUE BpPEMEHHM Tepeaadyd IMpU HU3MEHEHUH HWH(GOPMALMOHHOTO 00bEéMa
JAHHBIX ¥ XapaKTepPUCTUK KaHala CBS3H;

yYMEHHUE UCTOJIb30BaTh MPU PEIIEHUH 3a/1a4 CBOWCTBA MO3UIIMOHHOW 3amucu
YHCell, AITOPUTMA MOCTPOCHHUS 3aMCH YKCIa B TO3UIIMOHHON CUCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAHMEM U TOCTPOEHUS YHUCIA MO CTPOKE, COAEp KaIlel 3amuch
3TOr0 YHCla B TO3UIIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBINOJHATH apU(PMETUYECKHE OIEepalud B IO3UIHOHHBIX CHCTEMax
CUHCJICHUS;

YMEHHE BBINIOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HMCIIONb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAXKEHHE B
TU3bIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaNIbHBIX (pOpMax MO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCIIE0OBaTh 00JAaCTh MCTHHHOCTH BBICKA3bIBAHMS, COJEPIKAIIEro
IepeMEHHbIE, PEelIaTh HECI0KHBIE JTOTMYECKIE YPaBHEHUS U CUCTEMBbI ypaBHEHHIA;

NOHMMaHHE O0a30BbIX aJrOpUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amuch 4KMCeN B MO3UIMOHHON CUCTEME CUMCIICHUS, HAXOXICHHE
BCEX MPOCTHIX YKCEN B 3aJJaHHOM JIana3oHe, 00paboTka MHOTOPA3PSAHBIX LETbIX
YHCeN, aHAIU3 CUMBOJIBHBIX CTPOK M JIPYTHX), alTOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHE OIPEAesTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX alTOpPUTMOB
(cyMMuUpOBaHHE JJIEMEHTOB MAacCHMBa, COPTHPOBKA MAacCuBa, MepeOOpHbIE
aJITOPUTMBI, IBOUYHBIN MMOWCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJrOPUTMOB
pa3HOM CII0KHOCTH JJIsl pEIIeHUs OHOM 3a/1a4H;

BJIaJICHUE YHUBEPCAJIBHBIM S3BIKOM MPOrPaMMHPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMu O 0a30BBIX THMNAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MHCIIOJIb30BaTh OCHOBHBIC  YIIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYUIECTBJISATh aHAIU3 MPEAJIOKEHHON MPOrpaMMBbl:
OTIpeNeNATh Pe3yNbTaThl PpabOThl MPOTPaMMbI IPU 3alaHHBIX MCXOTHBIX JAHHBIX,
OTIpeNeNsATh, NPU KAKUX MCXOIHBIX JaHHBIX BO3MOXKHO MOJyYEHHE YyKa3aHHBIX



pe3yJIbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIHMOKE B padoTe
IporpaMMmel, GOPMyIHPOBATH MPEAJIOKEHHUS M0 YITYUIIEHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaThb CTPYKTypPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JI€MOHCTpAIIMOHHBIE MaTepHAaJIbl C HCIIOJIb30BAaHMEM BO3MOKHOCTEN COBPEMEHHBIX
HIPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIONIb30BaTh 3JEKTPOHHBIE TAONHUIBI ISl aHAJIM3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYUCIEHHE  CyMMBI,  CPEIHETO
apu(MEeTHYECKOro, HauOONBIIET0 ¥ HAUMEHBIIETO 3HAYCHWH, pelIeHHe
ypaBHEHHIA, BBIOOP ONTHMAJBHOTO pEIICHUs, MOAOOp JHMHUU TPEHJA, pEIIeHUe
3aJa4 IPOTHO3UPOBAHMS).

B mnpomecce u3yuenuss kypca HHPOpMATHKU yriayOnéHHOro ypoBHs 6 11
Knacce oOydaromuMucs OyAyT  JOCTUTHYTHI  CIEAYIOUIME  MPEeIMETHBIC
pe3yJIbTaThI:

YMEHUE CTPOUTh HEPAaBHOMEpPHbIE KOJbl, JOMyCKAaIOUIMe OJHO3HAYHOE
JEKOUPOBaHUE COOOIMeHn (MpeUKCHBIE KOJbI), HCIOIL30BaTh IMPOCTEHUINNE
KOJbI, KOTOpbIE MO3BOJIIIOT OOHAPYKUBATh U UCIIPABIISATH OMIMOKH MpHU Iepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOIEHUS TpPU H3BECTHOW YAacTOT€ CHUMBOJIOB, TMOSICHATH MPUHIIMIIBI
paboThI MPOCTHIX ANTOPUTMOB CXKATHUS TAHHBIX;

YMEHHE pelllaTh aJIfOPUTMHUYECKHUE 3aJaud, CBSI3aHHbBIE C aHAJIM30M TpadoB
(3a1a4uu  TOCTPOEHHUSI ONTHUMAJIBHOTO TYTH MEXAy BeplunHamMu Trpada,
ONpeNeieHnsT  KOJNMYECTBAa  pasMuYHBIX  MyTed  MEXIy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOro rpada), yMeHHe HCIONIb30BaTh JE€PEBbs MPU
aHamM3e M TOCTPOCHMHM KOJOB M ISl TPEACTaBICHUS apuPMETHUYECKUX
BBIPXEHUM, IPU PELICHUH 3a]a4 MOUCKAa U COPTUPOBKU, YMEHHUE CTPOUTH JIEPEBO
UTPHI 10 3aIaHHOMY aJTOPUTMY, pa3paldaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMeHuEe pa3pabaTbiBaTh W pEaATU30BBIBATH B BHUJE NpOrpaMMm 0Oa3oBbIe
aJITOPUTMBI, YMEHHE HCIIOJIb30BAaTh B MPOTpaMMax JAaHHbBIC Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMYEHUI Ha JUAna30H UX BO3MOXKHBIX 3HAUYEHUH, MPUMEHSTHh IpU
pellIeHny 3a/1ay CTPYKTYPbl JaHHBIX (CIHUCKH, CIOBapU, CTEKH, OUEPEAH, 1EPEBH),
UCTONb30BaTh 0a30Bble ONEpalMd CO CTPYKTypaMH JaHHbBIX, IPUMEHSTbH
CTaHJapTHbIE U COOCTBEHHBIE MOAIPOTrPAMMBI JIsI 0OPAOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamm OHOIMOTEKU
HNOJMpPOrpaMM, 3HaTh (YHKUMOHAJIbHbIE BO3MOXHOCTH HHCTPYMEHTAJIbHBIX
CpPEeICTB cpeibl pa3pabOTKU, YMEHHUE HCIIONB30BaTh CPEICTBA OTIIAJKU IPOTPaMM B
cpelie MporpaMMHPOBAHHUsS, YMEHHE JOKYMEHTHPOBAThH MPOTPAMMBI;

yYMEHHUE CO371aBaTh BeO-CTPAHUIIBL;



BJIaJICHNEC OCHOBHBIMH CBEJCHHSAMU O 0a3zax JaHHBIX, HX CTPYKTYype,
CpeicTBax co3faHus M pabOTBl ¢ HHUMH, YMEHHE HCIIOJIIB30BaTh TaOIUYHEIC
(pessimonHbIe) 0a3bl TaHHBIX (COCTABIIATH 3aPOCHl B 0a3aX JAHHBIX, BBITIOIHSITH
COPTUPOBKY M TIOWCK 3amuceil B 0a3e JaHHBIX, HAMOJIHATH pa3padOTaHHYI 0a3y
TaHHBIX) ¥ CIPABOYHBIE CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMITBIOTEPHO-MATEMATHIECKHE MOJIEIN ISl aHAIN3a
O0BEKTOB W TMPOIECCOB: (HOPMYIUPOBATh IEIb MOJCIUPOBAHUS, BBITIOIHSITH
aHaJ M3 PEe3yJIbTaTOB, TIONYYEHHBIX B XOAE MOJCIHPOBAaHUs, OLECHHUBATH
COOTBETCTBHE MOJIEIN MOJAEIHPYEMOMY OOBEKTYy WM TIPOLECCY, MPEACTABIATH
pe3yJbTaThl MOJICIUPOBAHHS B HATJISITHOM BUJIC;

YMEHHE OpPraHW30BBIBATh JIMYHOEC HH()OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IIM(POBBIX CEPBUCOB TOCYAApPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3zoBaTeIbHBIX CEPBHUCOB;

NOHMMaHWE OCHOBHBIX NMPHUHIIAIIOB PaOOTHI, BO3SMOYKHOCTEH M OTpaHUYCHUS
NPUMEHEHHST TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEIUICKTa B PA3JIMYHBIX 0O0JACTSX,
HAJIMYME TMPEJCTABICHU O Kpyre peliaeMblX 3aad4 MalIMHHOTO OOY4YeHHs
(pacrio3HaBaHUsl, KJIACCH(OUKAIIMA U MPOTHO3MPOBAHUS) HAIMYHE MPEICTABICHUI
00  UCMOJNIL30BAaHMU  WHPOPMAIIMOHHBIX  TEXHOJOTMH B  pa3lWYHBIX
npoecCHOHaNBHBIX Cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypcsbl
Pasznea 1. lilndposasi rpaMoTHOCTH
11 KomMm1broTep - yHUBEpPCAIBbHOE YCTPOUCTBO 6
) 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHue 6
1.3 KomnberorepHeie cetn 5
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Nroro no pazgeny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 peA op 19 2
KOMIIbIOTEpE
2.2 OcCHOBBI anreOpsl JIOTUKH 14 1
2.3 Kommnbrorepnas apudmerrka 7 1
Hroro no pazgeny 40
Paznen 3. Anroput™Mbl 1 NIpOrpaMMHpOBaHUE
3.1 BBenenue B nporpaMMupoBaHue 16 0.5
3.2 BcnoMorarenbHbIE aaropuTMbI 2
33 UucrieHHble METOIbI 5 3
34 AAropuTMBI 00paOOTKH CUMBOJIBHBIX 5 |

JTAHHBIX




3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Nroro no pazaeny 44
Pa3nea 4. UndopMannoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Nroro no pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HauMeHoBaHHe pa3iesioB U TeEM (uudpoBbIe)
Ne ii/m P Konrpoabnsie IIpakTuueckue p
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Paznen 1. Teoperudeckue 0CHOBbI MH()OPMATHKH
Nudopmanus u nabpopManmoHHbIE
1.1 (opan (opwan 10 25
IIPOLIECCHI
1.2 MonenvupoBanue 8 2
Hroro no pazneny 18
Paznen 2. AnropuTt™MbI 1 NIPOrpaMMHUpPOBaHUE
2.1 DNEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
IPOrpaMMHUPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTHH
31 KomnberoTepHo-MaTeMaTHUECKOE 2 5
' MOJIETTUPOBAHHE
3.2 ba3sl naHHBIX 10 4
3.3 Be0-caiitsl 14 4
3.4 Kommnprorepnas rpaduxa 3.5
3.5 3D-monenupoBanue 8 3
Nroro no pazgeny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoTsI
pecypcsl
TpeboBaHusI TEXHUKH O€30TTACHOCTH
¥ TUTHEHBI IpU paboTe ¢
1 KOMIIbIOTEPAMU U APYTUMU 1 https://m.edsoo.ru/86d48e56
KOMIIOHEHTaMHU I (POBOTO
OKPYXKECHHS
[TpuHLIMIIBI paOOTHI KOMITBIOTEPOB U
2 PHHI P P 1 https://m.edsoo.ru/9dbf782d
KOMIBIOTEPHBIX CHCTEM
OOMeH JaHHBIMU C TIOMOIIBIO MIKH.
3 A Hl . 1 https://m.edsoo.ru/a34ec768
KonTponnepsl BHEIIHUX YCTPOUCTB
ABTOMaTHYECKOE BBIIOTHCHHE
4 1 https://m.edso0o.ru/cd935876
MPOrPaMMBbI IIPOLIECCOPOM
OnepatuBHas, MOCTOSIHHAS U
OJITOBPEMEHHASI TAMSTh.
5 A P . 1 https://m.edsoo.ru/73636fcc
KoHTpomiepsl BHEITHUX yCTPOUCTB.
[IpsiMoit mocTyIl K MamsaTH
CoBpeMeHHbIE KOMITbIOTEPHBIE
6 P P 1 https://m.edsoo.ru/la6a32cf
TEXHOJIOTHH
[IporpamMHOe oOecrieueHne
7 KOMIBIOTEPOB, KOMITBIOTEPHBIX 1 https://m.edsoo.ru/838827ec
CUCTEM U MOOUJIBHBIX YCTPOHCTB
8 CuctemMHO€ MPOrpaMMHOE 1 https://m.edsoo.ru/a46ba517




obecnieuenue. OnepannoHHbIE
CHCTEMBI

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamiensHOE IpOrpaMMUPOBaHUE

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

10

WHCTamAus 1 ASMHC TSNS
MIPOTrPaMMHOTO 00ecTIeueHuUs

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

11

®daiinioBble cucTeMsl. [IpuHLIHIBI

pa3MeInIeHns 1 IMEHOBaHUs (DailyioB B
noyiroBpeMeHHoM mamsitu. [11aGaoHbI

JUIsL oM caHusl rpynin ¢ailio

https://m.edsoo.ru/d15e52¢5

12

3akoHonarenscTBO Poccuiickoit
®denepanyu B 00J1aCTH
MIPOrPaMMHOTO 00€CTICUCHUS U
JAHHBIX

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

13

[IpuHIMIBI HOCTPOEHUS U
annapaTrHble KOMIIOHEHTHI
KOMIIBIOTEpHBIX ceTeil. CeTeBble
IIPOTOKOJIBI

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

14

Cetp UHTEpHET

https://m.edsoo.ru/65f2b7be

15

Pa3nenenune IP-cetn Ha moaceTH ¢
IIOMOIILI0 MAaCOK IOJCETEN

https://m.edsoo.ru/ccfd89a7

16

CereBoe aIMUHUCTPUPOBAHHE

https://m.edsoo.ru/7¢2bdddd

17

Bunb! nesrenbHOCTH B ceTH
Nurepner. Cepucel HTEepHETA.
I'ocynapcTBeHHBIE AIEKTPOHHBIE
CEPBUCHL U YCIIyr'd

https://m.edsoo.ru/d89bbebe

18

Nudopmarnmonnas 6€30macHOCTh

https://m.edsoo.ru/e834a82f

19

BpenonocHsie nporpaMMHOE

https://m.edsoo.ru/53f6£3¢c5




o0ecrieyeHre 1 MeTo 16l OOPHOBI €
HUM

20

[IpakTuyeckas paborta 1o Teme
" AHTUBHPYCHBIE TPOTPAMMBI"

https://m.edsoo.ru/9314d5¢c6

21

Opranu3anys JHIYHOTO apXHBa
nHdopmanuu. PezepsHoe
konmpoBanue. [laponbHas 3ammra
apxuBa

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

22

[ndpoBanme naHHBIX

https://m.edsoo.ru/ebeb5d51

23

Anroputm mmdposanus RSA.
Creranorpadus

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

24

[IpakTrueckas paboTa 1mo Teme
"[llnppoBanue naHHBIX"

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

25

Wndopmanus, 1aHHbIe U 3HAHUS.
WupopManimoHHbIe TPOIECCH B
MIPUPO/IE, TEXHUKE U OOIIECTBE

https://m.edsoo.ru/f5884375

26

HenpepoiBHBIE U TUCKpETHBIE
BEJIMYMHBI U CUTHAIIBL.
Heo6xoauMocTs AuCKpeTH3anuu
UHOpPMAIINH, IPeTHA3HAYCHHOHN JUTS
XpaHeHUs, Iepenadu U o0paboTKH B
M(POBBIX CHCTEMax

https://m.edsoo.ru/bla94cfe

27

JIBOMYHOE KOAUPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE
KOJb1. [lekomupoBaHue COOOIICHUH,
3alIMCaHHBIX C IIOMOIIBIO
HEpPAaBHOMEPHBIX KOJOB

https://m.eds00.ru/5489¢578

28

VYcenosue @ano. IloctpoeHue

https://m.edsoo.ru/91e4738




OJIHO3HAYHO JICKOJIUPYEMBIX KOJIOB C
nomoInbio aepesa. ['pad A A.
MapkoBa

EnnHunel namMepeHust Koanyecrna

29 uHpopmanuu. AsdaBUTHBIN MTOAXO/ https://m.edsoo.ru/3856d4ac
K OIICHKE KOJIM4ecTBa HH(OpMAIUH

30 CucTteMbl CUUCICHUS https://m.eds00.ru/34582792

31 Tlepeox sHCEN H3 OHOR CHCTEMS! https://m.edsoo.ru/b8a97ec3
CUYHCJICHHSI B IPYTYIO
JBonuHasi, BOCbMEpUYHAS U

32 HIECTHAALATEPUYHAS CUCTEMBI https://m.edsoo.ru/65a5b62a
CUHCJICHHUS], CBSI3b MEXK]Ly HUMU
JIBonyHasi, BOCbMEpPHUYHAS U

33 HIECTHAALIATEpUYHAsT CUCTEMBbI https://m.edsoo.ru/c989f2fa
CUHCJICHHUS], CBSI3b MKy HUMU
JIBonyHasi, BOCbMEpPUYHAS U

34 HIECTHAALIATEPUYHAS CUCTEMBI https://m.edsoo.ru/e6b39477
CUYHCJICHHUSI, CBSI3b MEXKTy HUIMHU

35 ApuuerhiecKie onepauuH B https://m.eds00.ru/25744bc6
MTO3HITHOHHBIX CUCTEMAaX CUHCIICHHUS

36 TpouuHasi ypaBHOBEILLIEHHAs CUCTEMA hitps://m.cdsoo.rw/3d36¢b7b
CUHCIICHUS

37 JABOHHHO-ACCATHIHAS CHCTEMA https://m.edso00.ru/b6bf6 1bb
CUHCJICHHS

38 KonupoBanue TekcToB https://m.edsoo.ru/5¢71a9a5

39 Pactposoe K?HHPOBaHHe https://m.edsoo.ru/fc33133b
M300paxKeHHIA

40 [IpakTrueckas paboTa 1mo Teme https://m.edsoo.ru/a4872d48




"Jluckperuszanus rpaguuecKon
nHdopmanun"

41

LBeroBbie MOaenu. BekropHoe
KoaupoBanue. @opmartsl (Hhaisios.

Tpéxmepnas rpaduka. OpakraabHas

rpaguka

https://m.edsoo.ru/be7735d9

42

Konunposanue 3Byka. OrieHka
UH(POPMALMOHHOTO 00BEMaA
3ByKOBLIX JAHHBIX HpI/I 3aJaHHBIX
YacTOTE TUCKPETU3ALUU U
Pa3psAIHOCTU KOAUPOBAHUS

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

43

[IpakTrueckas paboTa 1mo Teme
"Jluckpernsanusi 3ByKOBOU
uHpopmanuu"

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

44

OCHOBBI AJITE€OPHI JIOTHKH

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

45

Jlornueckue onepanuu. TaGmauIsl
UCTUHHOCTH

https://m.edsoo.ru/f326¢982

46

Jlorndeckue BbIpaKEHUS.
Jlornueckue ToXaeCTBA.
JlokazaTenbCTBO JIOTUUECKUX
TOYKIECTB C IIOMOIIBIO TAOJIHI]
WCTUHHOCTH

https://m.edsoo.ru/17461548

47

[IpakTrueckas paboTa 1mo Teme
«ITocTpoenue u aHaau3 TabIUIL
HUCTHUHHOCTHU B Ta6J'II/I‘-IHOM
nporeccope»

https://m.edsoo.ru/e86d48b4

48

Jlornueckue oneparuu 1 ornepanuu

Haa MHOXXECTBaMU

https://m.edsoo.ru/dc5f6834




49

Jlornueckue onepanuu 1 oNepanuu
HaJl MHOXECTBaMHU

https://m.edsoo.ru/46ee816e

50

3aKoHBI aIreOphl JIOTUKH.
OKBHBaJICHTHbIE TPE0Opa30BaHUs
JIOTUYECKUX BBIPAKCHUMN

https://m.edsoo.ru/d95242dd

51

Jlormueckue ypaBHEHUS U CUCTEMBI
ypaBHEHU U

https://m.edsoo.ru/fablb5cb

52

Jlornueckue QPyHKIINU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX

GYHKIMI OT KOJIMYecTBa apryMEHTOB.

[TonHBIE CHCTEMBI IOTHYECKUX
byHKIMA

https://m.edsoo.ru/ac96celb

53

Kanonmnueckue Gpopmbl TOrHuecKux
BbIpaxkeHUil. COBEpILICHHbBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJibHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHUS 10 Ta0JIHIle HCTUHHOCTH

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

54

Jloruyeckue IeMEHTHI B COCTaBe
KOMIThIOTEpA

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

55

Tpurrep. Cymmarop.
MHoropa3psIHbI CyMMaTOp

https://m.edsoo.ru/e3ced415

56

[TocTpoeHue cxem Ha JIOTUYECKUX
3JIeMeHTax. 3anuch JJOTHYECKOTO
BBIPAKEHHUSI 110 JIOTUYECKOU CXeMe

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

57

MUKpOCXeMBbI U TEXHOJIOTHS UX
MIPOU3BOJICTBA

https://m.eds00.ru/8896¢1b3

58

HpeIICTaBJIeHI/Ie OCIbIX YHUCCII B
MaMsTU KOMIIBIOTCPA.

https://m.edsoo.ru/acd4479a




OI‘paHI/I‘IeHHOCTL JAuaria3oHa 4Yruceii
IIPU OTPAaHUYEHUHU KOJIUYECTBA
pa3psanoB. [lepenonnenue pa3psagHon
CETKHU

59

Bbe33HakoBbIe ¥ 3HAKOBBIC JaHHBIE.
3HaKkoBbIi OUT. JIBOUYHBIH
JOTIOJTHUTEIIBHBIN KO/
OTPHIIATEIBHBIX YHCEIT

https://m.edsoo.ru/belcff6e

60

[TobuToBBIC TOTHYECKHE ONIEPALIUH.
Jlornueckuii, apuMeTHUECKUil 1
HUKJIAYECKUI CIIBUTH

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

61

[IudpoBanue ¢ MOMOIIBLIO
NOOUTOBOM orepanun
«ucxirouaromee NMJIN»

https://m.edsoo.ru/e4acb364

62

[IpencraBnenue u xpaHeHHE B
NaMsATH KOMIbIOTEPa BEIIECTBEHHBIX
qucen

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

63

Brimosnnenue onepanuii ¢
BELIECTBEHHBIMU YHCIaMH,
HaKOIUIEHHE OIMOOK MpHU
BBIUHCIICHUSIX

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

64

[IpakTuyeckas paborta 1o Teme
«M3yuenne nopa3psIHOro
MAIIMHHOTO MPE/ICTABICHUS ENbIX U
BEIIICCTBEHHBIX YUCEID»

https://m.edsoo.ru/82bbedaa

65

AHanu3 airopuTMOB

https://m.edsoo.ru/9a82eas58

66

OTanbl pelieHus 3a1a4 Ha
KoMIibtoTepe. MHCTpyMeHTaIbHbIE

https://m.edsoo.ru/4a7ac544




CPENICTBA: TPAHCISITOP, OTIIATIHK,
pOGHITHPOBIITUK

Cpena nporpaMMUpOBaHHUSL.
Komnumnsanus u naTepnperanus

67 https://m.edsoo.ru/e3df35¢cl
nporpamm. BupTyalibHble MalllMHbI.
WNuTerpupoBanHas cpena pa3padoTKu

68 MeToibl OTJIaIKK MPOrPaMM https://m.edsoo.ru/ab7a76b7

69 THIIBI IEPEMCHHbIX B A3bike https://m.edsoo.ru/efal 7149
MPOrPaMMHUPOBAHUS

70 O0paboTka 1eIbIX YUCe https://m.edsoo.ru/2¢9d92a5

71 O06paboTka BEIIeCTBEHHBIX YHCEI https://m.eds00.ru/6962¢957

72 Ciyuaiibie o NICCBAOCTY HaHbie https://m.edsoo.ru/ca87aa7a
yucia

73 Betsnenus. CiioxHble yCIOBUS https://m.edsoo.ru/e9cdffal

74 [uxsl ¢ yciioBueM https://m.edsoo.ru/82db5bal
[{MKJIBI IO TIEPEMEHHOM.

75 B3anmMo3zameHseMOCTh pa3InYHbIX https://m.edsoo.ru/33b9d5e8
BUJIOB LIUKJIOB

76 Sffjf;:;;g:;ipzizl:j; neete https://m.edsoo.ru/5d7db3c7
Haxosienne Bcex mpoCThIX YHCEN B

77 3a7AHHOM Juanasone Llpaxriicckas 0.5 https://m.edsoo.ru/54fe7471
pabora o Teme «Penienne 3a1a4
METOJIOM repedopar»

78 HNuBapuaHT nukia https://m.edsoo.ru/19d4ad94

79 JlokyMeHTupOBaHHE MpOrpaMMm https://m.edsoo.ru/3d933345

80 ObpaboTka AAHHbIX, XPAHAUHXCA B https://m.edsoo.ru/l1ccf6911

daitmax




81

Pas0Ouenune 3agaun Ha nog3zamayu

https://m.edsoo.ru/4cbad53e

82

Hcnonp3oBanue cTaHIapTHON
OMOJIMOTEKH A3BIKA
nporpammupoBanus. [loaknrouenue
OMOIMOTEK MOAMPOTrPaMM CTOPOHHUX
IIPOU3BOAUTEIICH

https://m.edsoo.ru/1¢1818c9

&3

[NoamporpaMMsI (TTporieypsl 1
GYHKITIH)

https://m.edsoo.ru/5454dc93

84

[MoamporpaMMmel (TIpotIeypHI U
byHKIIHH)

https://m.edsoo.ru/39a658al

85

[IpakTuyeckas paborta 1o Teme
"Pa3paboTka moamnporpamm”

https://m.edsoo.ru/6e3dd171

86

Pexypcusi. PexypcuBHBIE 00BEKTHI
(dpaxtansr). PekypcuBHbie
POLEAYPHI U PYHKITHH.
Hcnonb3oBanue creka st
OpTraHHU3aIH PEKYPCUBHBIX BHI30BOB

https://m.edsoo.ru/12fdcd81

87

[IpakTrueckas paboTa 1mo Teme
"PexypcuBHBIE TOAIIPOTPAMMBI"

https://m.edsoo.ru/c9a718de

88

Moy bHBIN TPUHLIMI TOCTPOCHUS
nporpamm

https://m.edsoo.ru/e68a8818

89

YuciaeHHbIe METOIBI

https://m.edsoo.ru/af514294

90

[IpakTrueckas paboTa 1mo Teme
«YuCIIeHHOE pelIeHUE YPABHEHUIN

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

91

Hcnonw3oBaHue AUCKPCTHU3AllUA B
BBIYHMCIHUTCIIBHBIX 3aJadax

https://m.edsoo.ru/ec167657

92

[IpaxTuyeckas pabora 1o Teme
«IpubnmxEHHOE BEIYUCIICHUE JITHH

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




KPHUBBIX U TUIOIIAAEH GUryp»

93

[IpakTrueckas paboTa 1mo Teme
«ITouck Mmakcumyma (MUHUMYyMa)
bYHKITIID)

https://m.edsoo.ru/f2776b22

94

O6paboTka CUMBOJIBHBIX JTaHHBIX.
ANTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJICUYET KOJIMYECTBA
MOSIBJICHUM CUMBOJIA B CTPOKE

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

95

ANTOpUTMBI 00paObOTKH CUMBOJIBHBIX
CTpPOK: pa30MEeHNE CTPOKH Ha CJIOBa
110 IPOOETTHLHBIM CUMBOJIAM

https://m.edsoo.ru/ee4887¢e4

96

AnropuT™Mb1 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOUCK TOJICTPOKH BHYTPH
JTAaHHOW CTPOKH; 3aMEHa HallJICHHOM
HOACTPOKH HA JIPYTYIO CTPOKY

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

97

[IpaxTuyeckas pabora 1o Teme
"O06paboTKa CTPOK C
UCTIOJTb30BaHUEM (DYHKITHIA
CTaHJAPTHOU OMOJIMOTEKH SI3bIKA
MporpaMMupoOBaHus"

https://m.edsoo.ru/c97ba835

98

I'enepanus cioB B 3a1aHHOM
andasure

https://m.edsoo.ru/ee341e43

99

MaccuBbl ¥ IOCIIEN0BATEIBHOCTH
yucen. [Ipaktnyeckas pabora o
TeMe "3amoiHenne maccusa'

0.5

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

100

O06001mEHHbIE XapaKTePUCTUKH
MaccuBa

https://m.edsoo.ru/7562¢217

101

JInHelHbBII ITONCK 3a0aHHOTO

0.5

https://m.edsoo.ru/al369914




3HaueHus B Maccuse. [IpakTuyeckas
pabota o Teme "JIMHEHHBIN TTOUCK
3aJaHHOIo 3HaYeHus B Maccuse"

[IpakTuyeckas paborta 1o Teme
"I[Tonck MUHUMAIBHOTO

102 1 1 https://m.edsoo.ru/al4eb8aa
(MakcUMaNbHOTO) SJIEMEHTA B
YUCJIOBOM Maccuse"
CopTupoBKa 0OJHOMEPHOTO MacCHBa.
[IpocTteie METOBI COPTUPOBKH.
103 [IpakTuyeckas pabora 1o Teme 1 0.5 https://m.edsoo.ru/a56274dd
"IIpocTeie METOIbI COPTUPOBKHU
Maccua"
CoprtupoBka ciusaueM. beictpas
104 Cop.THpOBKa MACCHBA (aITOPHTM 1 0.5 https://m.eds00.ru/92ff17¢2
QuickSort). IIpaktuueckas padora 1mo
teme "beicTpast copTupoBka MaccuBa"
JIBOMYHBIN TTOMCK B
105 OTCOPTHPOBAHHOM Maccise. 1 0.5 https://m.edsoo.ru/e8ffb6b1
[IpakTuyeckas paborta 1o Teme
"JIBOMYHBINA MOUCK"
106 JIByMepHBIE MacCUBBI (MATPHIIHI) 1 https://m.edsoo.ru/4def28cf
107 AnropuT™MbI 00pabOTKH MaTpPHULL 1 https://m.edsoo.ru/a8b9f1d2
108 Pemenye 3agad agannsa JaHHBIX 1 https://m.edsoo.ru/2efc71b4
109 CpencTBa TEKCTOBOIO Mpolieccopa 1 https://m.edsoo.ru/c4c54db8
110 KomnbrotrepHast BEpcTKa TeKcTa 1 https://m.edsoo.ru/9d967aa8
[IpakTrueckas paboTa 1mo Teme
111 "BépcTka 1OKyMEHTOB C 1 1 https://m.edsoo.ru/82b9%accb

MaTreMaTu4ecKuMu Gopmyiaamu'




112

HNHCcTpyMEHTHI peLieH3UpOBaHUS

https://m.edsoo.ru/2¢3ed2d9

113

[IpakTrueckas paboTa 1mo Teme
"MHOrocTpaHU4HbIE TOKyMEHTHI"

https://m.edsoo.ru/c5ffa487

114

O6naunbie cepBuckl. KosmekruBHas
paboTa ¢ JOKyMEHTaMHU.
[IpakTrueckas paboTa 1mo Teme
"KonnektuBHas padoTa ¢
JIOKyMeHTaMu"

0.5

https://m.edsoo.ru/9da6d4fc

115

Ananns naHaeIxX. bospinye naHHbIe

https://m.edsoo.ru/a9b12881

116

MarmmwunaHOe 00yueHue

https://m.edsoo.ru/83a3b7a4

117

AHann3 TaHHBIX C IIOMOIIBIO
AJICKTPOHHBIX TAOJIHII

https://m.edsoo.ru/b381a33f

118

[IpakTuyeckas paborta 1o Teme
"AHaNu3 TaHHBIX C TOMOIIbIO
3JICKTPOHHBIX TabHII"

https://m.edsoo.ru/81338435

119

[Toctpoenue rpaduKoB QyHKITHIA.
[Ipaktuyeckas paborta 1o Teme
"HarnsigHoe npencTaBieHue
pe3yJIbTaTOB CTATHCTUYECKOU
00pabOTKH JaHHBIX B BHJIC JUATPAMM
CpEIICTBAaMU peaKTOpa 3JIEKTPOHHBIX
Tadum"”

0.5

https://m.edso0.ru/669dadb8

120

JInnuu tpenna. Ilpaktuueckas
pabora o Teme "[logdop nuHUM
TpeHJ1a, MPOrHo3upoBaHue"

0.5

https://m.edsoo.ru/4de776ca

121

[Mon6op mapametpa. [IpakTuueckas
pabora o Teme "HucneHnoe
pELICHNE YPABHEHU C IOMOILBIO

0.5

https://m.edsoo.ru/ca3ea9b6




nonbopa mapamerpa”

OHTI/IMI/ISaHI/Iﬂ KaK IIOHCK

HaWJTy4IIero pCuICHUA B 3aIaHHBIX

122 ycnoBusix. [Ipaktudeckas pabora mo 1 0.5 https://m.edsoo.ru/5ed19594

teMe "Perienue 3a1a4 onTUMHU3ALUN

C TIOMOIIIBIO 3JIEKTPOHHBIX Ta0IHII"
123 PesepBHOE BpeMms 1 https://m.edsoo.ru/18d29bcf
124 PesepBHOE Bpems 1 https://m.edsoo.ru/69ad419c
125 PeszepBHoe Bpems 1 https://m.edso0.ru/6dc89b3
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/5fbdd4£5
129 PeszepBHoe Bpems 1 https://m.edsoo.ru/bbf5d41a
130 PesepBHOE Bpems 1 https://m.edsoo.ru/c8f74da4
131 PesepBHoe Bpems 1 https://m.edsoo.ru/763ae2b5
132 PesepBHOE BpeMms 1 https://m.edsoo.ru/18cadced
133 PeszepBHoe Bpems 1 https://m.eds00.ru/84d9796a
134 Pe3epBHOE BpeMms 1 https://m.edsoo.ru/e3197622
135 PesepBHOe Bpems 1 https://m.eds00.ru/619b276a
136 PesepBHOE Bpems 1 https://m.edsoo.ru/858be6d9

OBILEE KOJIMYECTBO YACOB I10 136 215

I[TPOIT'PAMME




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne Hara undposbie
n/n Tewa ypoka Bcero Kourpoanueie  TIpaxTueckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypen

KonuuecTBo nadopmanmm 1 https://m.edsoo.ru/f218b639
AJNTOPUTMBI C3KAaTUSI TAHHBIX 1 https://m.edsoo.ru/dbcb1318
Anroput™m Xaddmana 1 https://m.edsoo.ru/2d3aa997
[IpakTuyeckas paborta 1o Teme

4 "CrkaTHe TaHHBIX C IIOMOIILIO 1 1 https://m.edsoo.ru/af36952¢
anroputma Xahdmana"

5 Anroputm LZW 1 https://m.eds00.ru/93239931
AJTOPUTMBI CKAaTHsI TAHHBIX C

6 notepsmu. Tpaxrutieckas pabora no 1 0.5 https://m.edsoo.ru/ac7d649a
teme "CxaTre TaHHBIX C TOTEPAMU
(amroputmsl JPEG, MP3)"
CKOpoOCTh nepeiayn JaHHbBIX 1 https://m.edsoo.ru/66d89765
[TomexoycTONYMBBIE KOJIBI 1 https://m.edsoo.ru/7455d7ae

9 HpaKTquCKa;ipa(SOTa 1o Teme 1 1 https://m.edsoo.ru/aca73d86
"ITomexoycToiYMBBIE KOIBI"
Cuctembl. KOMIIOHEHTHI CUCTEMBI U
X B3auMoaercTeue. CUCTEMHBIH

10 s dexT. YrpasiaeHue kak 1 https://m.edsoo.ru/741{3a29
nH()OPMAITMOHHBIN MPOIIECC.
OOGpartHas CBs3b

11 Mojenu 1 MOIETMPOBAHUE 1 https://m.edsoo.ru/5f7efd69

12 I'padmr 1 https://m.edsoo.ru/1185677d




13 Pemenue 3amau ¢ momorsto rpados https://m.edsoo.ru/28d8ae96

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

15 OCHOBBI TEOPUH UTD https://m.edsoo.ru/2b75f4a4
[IpakTuyeckas paborta 1o Teme

16 "ITorck BBIMTPBILIHON CTPATETUU B https://m.edsoo.ru/a23c713a
urpe ¢ noJaHoi uHpopmarmein”

17 (-PeACTBa HCKYCCTBEHHOTO https://m.edsoo.ru/d4345£55
UHTEJUIEKTa
[Ipaktuyeckas pabora 1o Teme

18 "CpencTBa HCKYCCTBEHHOTO https://m.edsoo.ru/89c3da%e
uHTeIeKra"
dopmanuzaiys MOHATHUS aJTOpUTMa.

19 Maumna Trioputra Kak . https://m.edsoo.ru/bba2f25d
YHHUBEpCaJIbHasi MOJIEJIb BEIYMCIICHHH.
Te3uc Yépua—Twrropunra
[IpakTuueckas paborta 1o Teme

20 "CocraBieHHe IPOCTOM MPOrpaMMbl https://m.edsoo0.ru/88a46897
JU1st MamuHbl Thropunra”

21 Mammuna [TocTa https://m.edsoo.ru/a715adc4

22 Hopmansnsie anropudmsr Mapkosa https://m.edsoo.ru/124eb8e6
ANropuTMHYECKH HEpas3peluMble

23 3a7aH. 33192 OCTAHOBA. . https://m.edsoo.ru/fb4b251d
HeB03MOXHOCTh aBTOMAaTHYECKOM
OTJaJIKUA IPOTPaMM

24 CI10XHOCTh BBIYUCIEHUIN https://m.edsoo.ru/bcae4dfo
[Touck mpoCTHIX YKCEN B 3aJaHHOM

25 JMana3oHe ¢ MOMOIIBIO alropuT™Ma https://m.edsoo.ru/3c3ecf66

«pemero DpartocheHa




26

[Ipaktuyeckas pabora 1o Teme
"I[Torck MPOCTHIX YKCEIT B 3aJAHHOM
nuamnasone"

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

27

MHoropa3psaHble eJble Ynca,
3a[a4u JIMHHON apupMeTUKU

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

28

[IpakTrueckas paboTa 1mo Teme
"Peann3anus BLIYKUCIEHUN C
MHOTOpa3psiAHbIMU YucIaMu"

https://m.edsoo.ru/d43ad297

29

CrnoBapu (acconMaTUBHBIC MACCUBHI,
0TOOpaXkeHUs ). XO3II-TaOJIUIIBI.
[Toctpoenne andaBUTHO-YaCTOTHOTO
CJIOBapst IS 33/IaHHOTO TEKCTa

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

30

[IpakTrueckas paboTa 1mo Teme
"I[TocTpoenue anhaBUTHO-YACTOTHOTO
cjoBaps JIsl 3aIaHHOTO TekcTa"

https://m.edsoo.ru/351¢2866

31

AHanu3 TeKCTa Ha €ECTECTBEHHOM
s13bIKE. Bblaenenue
MOCIIEA0BATEIBHOCTEH 10 1a0JIOHY.
Perynspubie BoipaxkeHus. YacTOTHBINM
aHau3

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

32

[IpakTuyeckas paborta 1o Teme
"AHanu3 TEKCTa Ha €CTECTBEHHOM
SI3BIKE"

https://m.eds00.ru/9d9cb9ft

33

Crexu. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPA)KEHUS

https://m.edsoo.ru/la6fel123

34

Brrunciienne apudmernyeckoro
BBIPQ)KEHHUSI, 3aIIMCAaHHOTO B
nocThuKCHOU popme

https://m.edsoo.ru/d6a6das56




35

[Ipaktuyeckas pabora 1o Teme
"Brruucienue apudmMeTHIecKoro
BBIPAXCHHUSI, 3alIICAHHOTO B
nocTdukcHou Gopme"”

https://m.eds00.ru/96e5719¢

36

Ouepenu. Mcnonp3oBanue ouepenu
AJi1 BPpEMCHHOI'O XPpAaHCHUS JaHHBIX

https://m.edsoo.ru/b21elbbe

37

[IpakTrueckas paboTa 1mo Teme
"Ucnonws3oBanue ouepean"”

https://m.edsoo.ru/c35f65b4

38

HepeBbsi. Peanuzanus aepesa ¢
MOMOIIbIO CCHUIOYHBIX CTPYKTYP.
JBonuHbIC (OMHAPHBIC) TCPEBbHSI.
[Toctpoenue aepea AJis 3alaHHOTO
apuPMETHIECKOTO BBIPAKCHHUS

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

39

[IpakTrueckas paboTa 1mo Teme
"Hcnosnb3oBaHue AEPEBbEB IS
BBIUHCIICHUS apU(PMETHIECKUX
BbIpaXKEHUN"

https://m.edsoo.ru/65ecd1leb

40

PekypcuBHBIC aropuTMBI 00X0/1a
nepesa. Mcnonp30BaHue CTeKa U
odepeau i1 00Xxoa 1epeBa

https://m.edsoo.ru/fb5de869

41

PexypcuBHBIE alrOpUTMBI 00X0/2
nepesa. Mcnonb3oBaHue CTEKa U
odepeau g 00xoa aepeBa

https://m.edsoo.ru/1¢t53751

42

Anroputmsl Ha rpadax. [Toctpoenue
MHHUMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

https://m.eds00.ru/46339975

43

O6xox rpada B rimyouny. O6xox

https://m.edsoo.ru/cfc7ea67




rpada B IIUPUHY

44

KonnuecTBo pa3nuyHbIX MyTei
MEXIY BEpLIMHAMU
OPUEHTHPOBAHHOTO ALUKINYECKOTO

rpada

https://m.edsoo.ru/e27879db

45

Aunroput™m JIeHKCTpBI.

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

46

[Ipaktuyeckas pabora 1o Teme
"Bpruncienue JiuHbI KpaTdyaniiero
MyTH MEXAy BeplInHaMu rpada
(anmroputm JlerikcTphr)"

https://m.edso00.ru/39d967dc

47

Anroputrm ®noiiga—Yopiaia

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

48

3agauu, perraemMble C TOMOIIBIO
JTUHAMHUYECKOTO MPOTPaMMHPOBAHUS :
BBIYUCIICHHE PEKYPCUBHBIX (yHKIUN

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

49

[IpakTrueckas paboTa 1mo Teme
"Brruncienue peKypCcuBHBIX (yHKIIHMA
C TIOMOIIIBIO TUHAMUYECKOTO
MporpaMMupoBaHus"

https://m.edsoo.ru/c1db29¢9

50

3aiauu, pellaeMble ¢ TOMOIIBIO
JTMHAMUYECKOTO TIPOTPaMMHUPOBAHHUS
NOJICUET KOJMYECTBA BAPHAHTOB

https://m.edsoo.ru/c73939f1

51

[IpakTuyeckas pabora 1o Teme
"Ilogcuér KoMMYecTBa BAPUAHTOB C
MOMOIIbIO JMHAMUYECKOTO
MporpaMMupoBaHus"”

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

52

3aiauu, pellaeMble ¢ TOMOIIBIO
AUHAMHUYCCKOI'0 IpOTrpaMMUPOBAHUS:
3ala4yy OlITUMH3alnu

https://m.edsoo.ru/d65bb115




53

[TonsTue o mapagurmax
nporpamMmmupoBanus. O630p S3bIKOB
IPOrpaMMHUPOBaHUS

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

54

TTonsaTre 00 0OBEKTHO-
OpI/IeHTI/IpOBaHHOM
IpOrpaMMUPOBAHUU

https://m.edsoo.ru/2837ea55

55

O0BekTHI U Ki1accel. CBOMCTBA U
METOAbI OOBEKTOB

https://m.edsoo.ru/a286f8dc

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

https://m.edsoo.ru/d556¢32f

57

[Ipaktuyeckas pabora 1o Teme
"Hcnonp30BaHNEe TOTOBBIX KJIACCOB B
nporpamme”

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

58

Pa3paboTka nmporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
H0/IX0/1a

https://m.edsoo.ru/dcb3b73d

59

[IpakTruueckas padota "Pa3paboTka
MPOCTOM MPOTPAMMBI C
HCITOJIb30BAaHUEM KJIACCOB"

https://m.edsoo.ru/13521£59

60

Nuxancymnsanus. [Ipaktuyeckas
pabora mo Teme "Pa3paboTka Kiacca,
MCIIOJIb3YIOIIET0 MHKANCYISAINI0"

0.5

https://m.edsoo.ru/d5579a4f

61

Hacnenosanue. [Tonmumopduzm

https://m.edsoo.ru/1915788f

62

[IpakTrueckas paboTa 1mo Teme
"Pa3paboTka nepapxuu KiaccoB"

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

63

Cpenpl OBICTPOI pa3pabOTKH
nporpamm. [IpoexktupoBanue
uHTepdelica moapb30BaTENA

https://m.edsoo.ru/ee3bf59d

64

[IpoexTupoBanue uHTEpdeiica

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




IIOJIB30BaTECIIA

65

Hcnonp3oBanue roToBBIX
ynpaBHHeMBIX 3JICMCHTOB IJIs
nocTpoeHus natepdeiica

https://m.edsoo.ru/ba2fc7el

66

[IpakTrueckas paboTa 1mo Teme
"PazpaboTka mporpamMmsl ¢
rpadudyeckum uatepdeicom”

https://m.edsoo.ru/dd782619

67

N3ydenue BTOpOTro A3bIKa
IPOrpaMMHUPOBAHUS

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

68

N3yueHnne BTOpOro si3bika
IIPOrpaMMUpPOBaHUS

https://m.edsoo.ru/dad6ec2e

69

DTanbl KOMIIbIOTEPHO-
MaTeMaTUYeCKOTO MOJIECITHUPOBAHUS

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

70

Juckpernsanus Ipu MaTeMaTUH4ECKOM

MOJICIMPOBAHUHN HEMIPEPHIBHBIX
nporeccoB. MoaenupoBaHue
JIBIDKEHUS

https://m.edsoo.ru/f83861f1

71

[IpakTuyeckas pabora 1o Teme
"MopenupoBaHue JBUKEHUS"

https://m.edsoo.ru/2856df4c

72

MonenupoBaHue OUOIOTUYECKUX
cucreM. [IpakTrueckas paboTa 1o
teme "MonenpoBaHue
OMOJOTUYECKHUX CUCTEM"

0.5

https://m.edsoo.ru/a623b46¢

73

Maremarnueckrne MOIEIHU B
SKOHOMMKE. BI:I‘II/ICJII/ITQJILHBIG
3KCH€pI/IMeHTBI C MOJICIsIMHA

https://m.edsoo.ru/619¢3a3b

74

BepositHocTHBIE MOEH.
[IpakTrueckas paboTa 1mo Teme

0.5

https://m.edsoo.ru/e6d1df12




"MHUTAlIMOHHOE MOJACIIUPOBAHUE C
nomMouipio Mmeroga Monte-Kapio"

75

KomnproTepHoe MoienpoBaHue
CUCTEM yIPABICHUS

https://m.edsoo.ru/ed16ee9c

76

O6paboTka pe3yabTaToB
IKCIEPUMEHTA

https://m.edsoo.ru/b5393¢85

77

TabGnuunble (pensroHHbIE) Oa3bl
TaHHBIX

https://m.edsoo.ru/bb84def6

78

[Touck, copTupoBKa U GUIBTpALUSL
JAHHBIX. 3aIpOChl Ha BBIOOPKY
JAHHBIX. 3aIPOCHI C MApaMeTPaMHU.
Brrancisiemble mosst B 3ampocax

https://m.edsoo.ru/162¢334c

79

[IpakTrueckas paboTa 1mo Teme
"Pabora ¢ roToBO# 6a30ii JaHHBIX"

https://m.edsoo.ru/5449¢eb5e

80

MHororabianyasie 0a3bl JaHHBIX.
Tunsl cBsA3el MEXTy TaOIUIIAMH.
Buemnwmii ximrou. I{emoctHOCTE 62361
JaHHBIX

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

81

[IpakTuyeckas paborta 1o Teme
"Pa3paboTka MHOTOTaOIMYHOM Oa3bI
NaHHEBIX"

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

82

3anpockl K MHOTOTA0IHMYHBIM 0azaM
TAHHBIX

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

&3

[IpakTrueckas paboTa 1mo Teme
"3anpockl K MHOTOTabIMYHON 6a3e
JTaHHBIX"

https://m.edsoo.ru/e29f724a

84

S3pIk ynpaBnenus: ganabiMu SQL

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

85

[IpakTuyeckas paborta 1o Teme

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




"VrpaBineHue JaHHBIMU C TIOMOIIIbIO
si3pika SQL"

Hepenstmonnsie 6a3bl JaHHBIX.

86 1 https://m.edsoo.ru/3fblccl6
DKCIEPTHBIE CUCTEMBbI

87 NHTEepHET-IPUITOKEHUS 1 https://m.edsoo.ru/28557d12
[loHsATHE O CEpPBEPHOM U KIIMEHTCKOU

23 4acTax caﬁTa."TeXHonomﬁ «KJIUEHT 1 hitps://m.cdsoo.rw/c] f8228f
— cepBep», €€ TOCTOMHCTBA U
HEJIOCTAaTKH

89 OcnoBsl 1361ka HTML 1 https://m.edsoo.ru/58ec71ab

90 Hpaxruieckas pa60Ti1 1o Teme 1 https://m.edsoo.ru/a21449ac
"Co3aHue TeKCTOBOM BeO-CTpaHUIIb"

91 OcnoBsl 1361ka HTML 1 https://m.edsoo.ru/2738f48¢

92 Ocnossl s3p1ka HTML 1 https://m.edso0o.ru/5a6f1349
[Ipaktuyeckas paborta 1o Teme
"Co3nanue BeO-CTpaHUIIHI,

93 BKJTIOUYAIOIIEH MYJIbTUMEINITHBIE 1 https://m.edsoo.ru/92b315ba
00BEKTHI (PUCYHKH, 3BYKOBBIC
JaHHBIE, BU1€0)"

94 OCHOBEI KACKaIHEIX TabHL CTHIICH 1 https://m.eds00.ru/5932929¢
(CSS)
[IpakTuyeckas paborta 1o Teme

95 "OdopmiieHHE CTPAHUIIBI C TTOMOIIBIO 1 https://m.edsoo.ru/868de7¢9
KacKaJaHBIX Ta0muI] cTriei"

96 Cuenapun Ha s3b1Ke JavaScript 1 https://m.edsoo.ru/f6f98b8f

97 Cuenapun Ha si3bike JavaScript 1 https://m.edsoo.ru/d7bbcef5 1

98 ®dopMbI Ha BEO-CTpaHULIE 1 https://m.edsoo.ru/7eacb93a

99 [IpakTuyeckas pabora 1o Teme 1 https://m.edsoo.ru/de2b9fe3




"Ob6paboTka 1aHHBIX (hopM"

100

Pa3memenue Be6-caiiToB. Ycmyra
XOCTUHTA. 3arpy3ka ¢ailsioB Ha calT

https://m.edsoo.ru/41eblbel

101

Kagpuposanue. Ucnpasnenue
NepCIeKTUBHL. [ ncrorpamMma.
Koppekuust ypoBHEM, KOppeKIIUs
nBera. O0eciBeYrBaHUE IBETHBIX
M300paxKeHHIA

https://m.edsoo.ru/92d2dad8

102

BBox u3obpaxenutii ¢
HCIIOJIb30BaHUEM PA3INYHBIX
ndpoBbIX ycTporcTs. [IpakTudeckas
pabora o Teme "Ob6paboTka

i poBsIx poTorpaduit”

0.5

https://m.edsoo.ru/f9f392be

103

Peryms. PabGota ¢ obmactsamu.
OunbTpsl. [IpakTHyeckas padora mo
teme "PeTymb mudpoBbIx
dbotorpaduii"

0.5

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

104

MHorocoitHbIe H300paKeHUsI.
TexcroBrie cion. Macka cios.
Kananel. CoxpaHeHue BbIICICHHON
obnactu

https://m.edsoo.ru/e675a6d7

105

[IpakTuyeckas paborta 1o Teme
"MHorocnoitHbsie n300paxeHus"

https://m.edsoo.ru/6¢c83b9f

106

[ToaroroBka WLTFOCTpaIUil st BEO-
caifroB. [IpakTuueckas pabora o
TeMe "AHUMHUPOBAHHbIE
u300pakeHus"

0.5

https://m.edso0.ru/869f5cc3

107

Bexkropnas rpaduka. Bekropuzamms

https://m.eds00.ru/425b989¢




PacTpOBBIX N300paKEHUI

[IpakTrueckas paboTa 1mo Teme

108 " " 1 https://m.edsoo.ru/9b785afe
Bekropnas rpaduka
[TpuHLIUIIBI TOCTPOEHUS U
109 pEaKTUPOBAHUS TPEXMEPHBIX 1 https://m.edsoo.ru/1944382
MoJeJen
[Ipaktuyeckas pabora 1o Teme
110 "Co3anue mpoCThIX TPEXMEPHBIX 1 https://m.edsoo.ru/eb72742f
Mozenen"
111 Cetounbie Moaenu. Marepuarsl 1 https://m.edsoo.ru/caSbc1{2
[IpakTrueckas paboTa 1mo Teme
112 " " 1 https://m.edsoo.ru/52383d21
CeTOYHBIE MOAEIN
M
113 OACITHPOBATIHE HETORHIKOB 1 https://m.edsoo.ru/36¢c6¢3ce
ocseleHus. Kamepst
II 0
114 " P aKTquCKfm paboTa Ho Teme 1 https://m.edsoo0.ru/3965142a
Pennepunr
A 3D-
115 JUHTHBHEIC TEXHOOTHH ( 1 https://m.edsoo.ru/d62aclee
MIPUHTEPHI)
n o
116 OHATHE O BHpj YAILHOW pealibHOCTH 1 https://m.edsoo.ru/897a764d
U JIOMIOJTHEHHOW PealbHOCTH
117 PesepBHOE BpeMms 1 https://m.edsoo.ru/d3¢c8c97c
118 Pe3epBHOE BpeMms 1 https://m.edsoo.ru/7d6517ae
119 PeszepBHoe Bpems 1 https://m.edsoo.ru/d717ec52
120 Pe3epBHOE BpeMms 1 https://m.edsoo.ru/leed2e56
121 PesepBHOE Bpems 1 https://m.edsoo.ru/d4c1b6bs
122 PesepBHOE BpeMms 1 https://m.edsoo.ru/9e2a3db3
123 PeszepBHoe Bpemst 1 https://m.edsoo.ru/1bc9eal f




124 PesepBHOE Bpems 1 https://m.edsoo.ru/64a35748
125 Pe3epBHOE BpeMms 1 https://m.edsoo.ru/fe28b424
126 PesepBHOe Bpems 1 https://m.edsoo.ru/8ealf6c3
127 PeszepBHoe Bpems 1 https://m.edsoo.ru/a465d52d
128 PesepBHOE Bpems 1 https://m.edsoo.ru/cd84bdbs
129 PeszepBHoe Bpemst 1 https://m.edsoo.ru/97daf496
130 PesepBHOE Bpems 1 https://m.edsoo.ru/578d832f
131 PeszepBHoe Bpemst 1 https://m.edsoo.ru/51ce339e
132 PesepBHOE Bpems 1 https://m.edso0o.ru/56dc615¢
133 PesepBHoe Bpems 1 https://m.edsoo.ru/5d3a9937
134 PesepBHOE Bpems 1 https://m.edsoo.ru/d43442f7
135 PesepBHoe Bpems 1 https://m.edsoo.ru/569aabbe
136 PesepBHOE Bpems 1 https://m.edsoo.ru/dcbSb2bf
OBIIEE KOJIMYECTBO YACOB I10 136 36.5
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ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpamMMbl CpeIHero 001ero
o0pa3oBaHuA

1.

3namo (nonumams)

1.1

[ToHnMaHNe OCHOBHBIX MPUHIUIIOB YCTPOWCTBA M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIllMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIIHUI
pa3BUTHS KOMIBIOTEPHBIX TEXHOJOIHMH; BIaJCHHE HAaBBIKAMH PAOOTHI C
ONEPALMOHHBIMU CHCTEMaMM M OCHOBHBIMM BHAAMH IIPOrPAMMHOIO
olecrieyeHuss JUIsI  peUICHUs y4eOHBIX 3aJad 1O  BbIOpaHHOM

crenuaian3anuuu

1.2

Hanwuue mpencraBneHwii o 0a30BBIX MPUHIMIIAX OpPraHU3AlMN U

(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETeH

1.3

ITonumanne OCHOBHBIX MNPUHIUIIOB IOUCKPCTU3ALIMHU PA3JINYHBIX BHUI0B

nHpopManuu

1.4

[Tonumanue 06a30BBIX aIrOPUTMOB OOpPAOOTKM YHCIOBOM M TEKCTOBOM
uHpopManmy (3amUCh 4YHCEN B TO3UIMOHHOW CHCTEME CYHCIICHUS,
JeTUMOCTh LIEJIBIX YHCEN; HaX0XK/IeHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
nuanasoHe; 00pa0oTKa MHOTOPa3psAOHBIX — IENBIX YHCEN; aHaJIW3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3Hanue (yHKIMOHAJIBHBIE BO3MOKHOCTH MHCTPYMEHTAJIBHBIX CPEICTB

cpenabl pa3paboTKu

1.6

Brnanenve OCHOBHBIMH CBEACHHSAMH O 0a3axX MaHHBIX, MX CTPYKTYpe,

Cpe/ICTBaxX CO3/IaHUs ¥ padOTHI C HUMHU

1.7

[ToHnMaHue BO3MOXHOCTEH M OTPAHUYEHUN TEXHOJIOTMH UCKYCCTBEHHOTO
UHTEIJICKTa B Ppa3IMYHBIX O0JIaCTAX; HaJU4Me IMpe/ICTaBiIeHU 00
HUCIIOJIB30BaHUU I/IH(l)OpMaLII/IOHHLIX TEXHOJIOTUH B PA3IMYIHBIX

npodeccuoHaIbHBIX chepax

1.8

Bragenue TeopeTHMUECKMM anmapaToM, IO3BOJISIIOIIMM OCYILECTBIATh
IPEJICTaBICHUE 3aJaHHOI'0 HATYpaJbHOTO YMCJIa B Pa3JIMYHBIX CHCTEMax
CUMCIICHHS; BBIMOJHATh MPEoOpa3oBaHMsl JIOTMUECKUX  BBIPAXKEHUI,
UCIIOJIb3YSl 3aKOHBI alreOphl JOTHKHU; OMPENeNiaTh KpaT4alliuil myTh BO
B3BECIICHHOM TIpade M KOJWYECTBO MyTEeH MEXAy BEpIIUHAMH

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHue Hcnonb30BaTh KOMIIBIOTEPHO-MATEMAaTHUYECKHE MOJAEIU IS
aHanmu3a 0OOBEKTOB M MPOLECCOB: (hOPMYyIUpPOBATH IENIb MOJEIUPOBAHUS,
BBINOJIHATh AHAJIU3 PE3YJIbTATOB, MOJYUYEHHBIX B XOJ€ MOAEIHPOBAHHUS;
OLICHUBATh a/ICKBATHOCTh MOJIEIM  MOJEIMPYEMOMY OOBEKTY WIH

nmponuceccy; NpCACTaBJIAThb PE3YJIbTAThl MOACIUPOBAHNA B HATJIAAHOM BUAC

2.2

YMmenue kiaccu(uUIMpPOBaTh OCHOBHBIE 3a/a4d  aHAIW3a JIaHHBIX
(TpOrHO3MpOBaHUE, KJaccupukanus, KJIacTepU3aLysl, aHa/Iu3
OTKJIOHEHHUI); TMOHMMATh II0CIIeIOBATEILHOCTh PEIICHUS 3aj]ad aHalu3a
JAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIICHKA KayecTBa JaHHBIX,
BBIOOp W (WIM) TIOCTPOCHHWE MOJENH, MpeoOpa3oBaHUE ITAHHBIX,

BU3yalin3aliud JaHHBIX, HHTCPIPCTAIHUA PC3YJIbTATOB

23

YMmenue onpenensate UHGOPMAIMOHHBINH 00BEM TEKCTOBBIX, IpaUUeCcKuX
¥ 3BYKOBBIX JJAHHBIX IIPH 3a/IaHHBIX ITapaMeTpax JAUCKPETU3aluu. Y MEHUE
OINPEICTSATh  CPENHIOI CKOPOCTh Mepefauyd  JaHHBIX, OLEHHBATh
M3MEHEHHE BPEMEHU TIepefadd NpH HM3MEHCHHH HH(OPMALMOHHOTO

00BbEMa TaHHBIX M XapaKTEPUCTHK KaHajla CBSA3H

24

YMeHue CTpOuTh KO, OOECIEeUMBAIONIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TPHU U3BECTHON YaCcTOTE CHMBOJIOB

2.5

YMeHue uCnoap30BaTh IPU PELIEHWH 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allUCU YHCEJI, aJTOPUTMbI MOCTPOEHHUS 3alMCH YKCIIA B MO3ULIMOHHOU
CHUCTEME CUHCIICHHUS C 3aJaHHBIM OCHOBAaHUEM W MOCTPOCHMS YHUCIA IO
CTPOKE, COJIEpXKalledl 3amuch H3TOTO 4YHUCIa B TO3UIMOHHON CHUCTEME
CUHMCIICHHUS C  3aJaHHBIM  OCHOBAHMEM; yMEHHE  BBINOJHATh

apI/I(l)MeTI/I‘-IeCKI/IG oncpanru B IO3UIUOHHBIX CUCTCMAX CHHUCIICHUA

2.6

YMeHHE CTPOUTH JIOTUYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTHBHOM  HOpMaJbHBIX ¢opMax MO 3aJaHHON  Tabiuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb  HUCTHHHOCTU  BBICKAa3bIBaHUS,

COACPKAIICTO MMCPCMECHHBIC, PCHIATHL HCCJIOXKHBIC JIOTUIYCCKUC YPABHCHUA

2.7

YMeHune pemarb alrOpuTMHUYECKHE 3aJadd, CBA3aHHBIC C AHAIU30M
rpadoB (3amaud MOCTPOEHHS ONTHUMAIBHOIO MYTH MEXKIY BEpIIMHAMH
rpacda, onpeneneHus] KOJMYECTBA PAa3IUYHbIX MyTeW MEXAy BEpIINHAMH

OPUEHTHPOBAHHOTO alUKINYECKOTO rpada)

2.8

YMeHue ucnonb3oBaTh JEPEBbs MPU aHAIM3€ U IOCTPOECHUU KOAOB M JUIS
IpeCcTaBiICHUs apu(PMETHUYECKUX BBIPAXKEHHUM, MpPH PpEHIeHUH 3a1ady
MIOMCKA W COPTHUPOBKH; YMEHHE CTPOUTH AEPEBO WUIPhl IO 3aJaHHOMY
QITOPUTMY; pa3padaThiBaTh U OOOCHOBHIBATH BBIUTPHILIIHYIO CTPATETHIO

UTPBI




2.9

YMeHHe aHalIM3UpOBaTh QITOPUTMBI  C  MCIOJB30BAaHMEM  TaOIHII
TPACCUPOBKH; ONPEACNATh 03 MCIOIB30BAHUS KOMITBIOTEPA PE3YJIbTaThI
BBIIIOJIHEHHS HECJIOKHBIX IIPOrpaMM, BKIHOYAIOUX LUKIIbI, BETBICHUA U

moAnmporpaMmsal, IpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpeaensiTh CIO0XHOCTh H3y4aeMbIX B Kypce 0a30BBIX
AIrOPUTMOB (CyMMHpOBAHHE 3JIEMEHTOB MacCHBa, COPTHPOBKAa MaccHBa,
nepeOOpHbIE AJITOPUTMBI, JBOMYHBIA TIOMCK) W TPHBOIUTH MPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H01>'1 CJIO)KHOCTH IJId PCIICHUA OI[HOﬁ 3agadyun

2.11

BrnaneHne yHMBEpPCAJIBHBIM SI3BIKOM IIPOIPAMMMPOBAHMS  BBICOKOI'O
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHusiMu 0 06a30BBIX
TUNaX JaHHBIX W CTPYKTypaxX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
YIOpaBIAIOIIAE  KOHCTPYKLMH;  YMEHUE  OCYIIECTBJIATH  aHAIIU3
NPEUVIOKEHHOH ~ MPOrpaMMbl:  ONpPENENIATh  pe3ylbTaThl  paboThI
NpOTpaMMBbI TIPU 3aJaHHBIX UCXOJHBIX JAHHBIX; OMPEIEINsATh, MPU KaKUX
UCXONHBIX JIaHHBIX BO3MOKHO IIOJlydY€HHE YyKa3aHHBIX pPEe3yJIbTaTOB;
BBISBIISITH JIaHHBIE, KOTOpBIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMMbl;  (OpPMYJIHPOBAaTh  NPEMJIOKEHHS [0  YIYYIICHHIO

IPOTPaMMHOTO KOJIa

2.12

YMeHHe pealn30BBIBATH HAa BBIOPAHHOM JUIS  M3YUYEHHS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUTIOBBIE aJITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX ITOCIIEA0BATEILHOCTEH
U MAacCHBOB: IpPEJICTaBIEHHUE 4YHWCIa B BUAE HaboOpa MPOCTHIX
COMHOKHUTENEH; HaxO0XIEeHHE MaKCUMaJbHOW (MHHHUMAIBbHOW) IHQPHI
HATypaJbHOTO YHUCIIA, 3aIMCAHHOTO B CUCTEME CUUCIICHUS C OCHOBAHHUEM,
He mpeBblmaromM 10; BbUKCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MacCHMBa WJIM YHCJIOBOH IOCIEAOBAaTENILHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEro  apu(PMETUYECKOr0, MHHHUMAIBHOTO  H
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JIEMEHTOB, YOBIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO); COPTUPOBKY JJIEMEHTOB MAacCHBa; YMEHHUE
UCTOJIb30BaTh B TPOTpaMMax [JaHHBIE PA3IMYHBIX THUIIOB C YYETOM
OTPaHWUYCHUI Ha JHMara3oH WX BO3MOXHBIX 3HAYCHHH, MPUMEHATH IPH
pelIeHNH 3a7ad CTPYKTYPhl JaHHBIX (CIUCKH, CIIOBApH, CTEKH, OYEpE/H,
JIepeBbs1); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOJNPOTPAMMBI JIJIs
00pabOTKM YUCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCIOJB30BATH IMPH
pa3paboTKe mporpaMMm OMOIMOTEKH TOANMPOTPAMM; YMEHHE HCIIOIh30BaTh

CpeZCTBa OTIAIKU POTPaMM B Cpejie IPOTPaMMHUPOBAHUS

2.13

YMmenune HUCIIOJIB30BaTh OJICKTPOHHEBIC Ta6J'II/IHI>I JJIA aHaJIn3a,

MIPEACTABICHUS M OO0pabOTKHM MaHHBIX (BKJIIOYas BHIOOP ONTHMAIBLHOTO




pelieHus, moAdop JIWHUU TPEHIA, PEIICHUE 3aaad MPOTHO3UPOBAHUSA);
YMEHHE HCIOJb30BaTh TaONWuHbIC (pESIMOHHBIE) 0a3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  LHU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHWE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIyT, UG POBBIX 00pa30BATEILHBIX CEPBHCOB




IIEPEYEHD 2JIEMEHTOB COJAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

1

[udposasi rpaMOTHOCTH

1.1

OcCHOBHbIE TEHJICHIIUU Pa3BUTHs KOMIIbIOTEPHBIX TexHoJoTUi. [lapamiensabie
BbIuKcIeHus. MHOTromnporeccopHbie cucteMbl. Pacnipenenénubie

BBIYHCIUTENILHBIE CUCTEMBI U 00pab0TKa OOIBIINUX TAHHBIX

1.2

[TpuHIMIBI OCTPOEHUS W annapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokonbl. Cerb HMHrepHer. Agppecanuss B cetu VHTepHeT.
ITpotokonsl creka TCP/IP. Cuctema nomennsix uMEH. Paznenenue IP-cetn Ha

IMOJICETH C IIOMOIIBI0 MacOK IIOACETEN

1.3

@aiinoBas cucrema. [louck B daitioBoit cucteme. I[IpuHIMTIBI pa3MemeHus U
MMEHOBaHMs (GainoB B nonroBpeMeHHON mamsaTu. [1laGnoHbl ais omucaHus

rpyni ¢ainos

1.4

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTh BpEMEHH IMepeJayd  OT

MHPOPMAIIMOHHOTO 00bEMA JaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

[udpoBanne nanapix. CuMMETpUYHBIE U HecUMMeTpuuHble mHQPHL. [udpsr
npoctoil 3amensl. ludp Llesaps. Hludpp Bmwkenepa. Aaroputm mudpoBaHHs
RSA

1.6

Koppl, mo3Bosistonyie 0OHapyKUBaTh U UCTIPABIATH OIIMOKH, BOSHUKAIOIIHUE TIPH
nepenade naHHbeiX. Paccrosaune Xammunra. KogupoBanue ¢ moBTopeHrneM OUTOB.

Koxapr XomMmunra

TeopeTnueckre OCHOBBI HHPOPMATUKU

2.1

JlBonyHoe  KoaMpoBaHWE. PaBHOMEpHblE M HEpPaBHOMEpHBIE  KOJBbI.
JlekoaupoBaHue COOOIICHNH, 3aUCAaHHBIX C TTIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHre ONHO3HAYHO NEKOIUPYEMBIX KOJIOB C IIOMOILBIO

nepeBa

2.2

Teopernueckue mOAXOMBI K OIEHKE KonudecTBa HHpopmaruu. Eaunuies
U3MepeHus: KonuyectBa HHpopManuu. AsnpaBUTHBIM MOAXOA K OLEHKE
KoiudecTBa UHGOpManuu. 3aKOH aJAUTUBHOCTH wuH(opmanmu. Dopmyia

Xaptau. Uapopmanus u seposatHocts. @opmyna Illennona
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Cuctembl cuucieHusi. Pa3BépHyTas 3amuch 1EIBIX W JIPOOHBIX YHCENT B
MO3UIMOHHON cucTteMe cuncieHns. CBoiicTBa MO3UIMOHHON 3alKiCHA YHCHA:
KOJIMYECTBO IU(p B 3aMUCH, IPU3HAK JIETMMOCTH YHCIIa HA OCHOBAHHE CUCTEMBI
CUHUCJIEHUS. AJTOPUTM TEPEBO/JIA LIEJIOr0 Yncia U3 P-u4HON CUCTEMBI CUMCIICHUS

B JICCATUYHYIO. AJITOPUTM TE€PeBOJa KOHEUHON P-n4yHOW ApoOHM B JIECATUUYHYIO.




Anroputr™m nepeBoja LIEJOro 4Yucia M3 JECATUYHOM CUCTEMBbl cuMciaeHus B P-
nunyto. IlepeBoj KOHEYHOH pgecATHUHOM Jpodbu B P-nunyro. JBomuHas,
BOCBMEPHYHAS U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXKAY HUMH.

ApudmeTrueckue onepanuy B MO3UIIMOHHBIX CHCTEMaxX CYUCIICHUS
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TpOI/I‘IHaH YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. ,Z[BOI/I‘IHO-I[GCSITI/I‘IHaH CHCTEMaA

CUHCJICHUA

2.5

Komuposanue tekcroB. Konuposka ASCII. OgHoGaliTHRIe KOgupoBKU. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenue wnHPOPMAIHOHHOTO 00BEMA

TEKCTOBBIX COOOILIEHUN

2.6

KoaupoBanue n3obpaxennii. Ouenka HHPOPMALMOHHOTO 00bEMa rpaduuecKux
JAHHBIX TPH 3aaHHBIX Pa3pelleHUu: U TIyOHHe KOIupoBaHUs LBeTa. L[BeToBbIC
moznenn. Konguposanme 3Byka. OueHka WHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJJaHHBIX YaCTOTC AUCKPECTU3aIU U Pa3pAAHOCTH KOAUPOBAHHUA

2.7

Anrebpa goruku. IloHsiTue BBICKa3bIBaHMs. BbICKa3bIBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy1IIeCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HMCTUHHOCTU. Jlorndyeckue BbIpaKEHUS.
Jlornueckue ToxnecTsa. Jlornueckue onepanyuy U onepanuy HaJl MHOKECTBAMHU.
3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJICHTHBIE IPEOOpa3oBaHMsA JIOTUYECKUX
BBIpaKCHMI. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornueckue ¢GyHKIMUA. 3aBHCUMOCTb KOJHYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIMH OT KOJIMYECTBA apTyMEHTOB.

Kanonndeckue ¢hopMbl TOTHIECKUX BhIPAKEHUN

2.8

CoBepilieHHBIE  TU3BIOHKTHBHBIE KOHBIOHKTHBHBIE HOpPMAallbHbIE  (POPMBIL,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IHC HCTUHHOCTH

2.9

Jlormyeckne »sneMeHTHI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHuoropa3psansblii cymmarop. [locTpoeHne cxeM Ha JIOTUYECKUX 3JIEMEHTax I0
3aaHHOMY JIOTUYCCKOMY BBIPAKCHUIO. 3amuch JIOTHYECKOTrO BBIPpAKCHUA I10

JIOTUYECKOM cXeMe

2.10

Mopenu u wmonenupoBanue. llenu monpenupoBaHus. AJEKBATHOCTh MOJAEIHU
MOJIETTUPYEMOMY O0BEKTY WM mpoueccy. DopManu3anus IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToB MOACIUPOBAHUS B BUE, YAOOHOM JIJIsl BOCTIPUSATHS

gyenoBekoM. ['paduueckoe nmpeacrapneHue TaHHBIX (CXEMBI, TAOIUIIBI, TPadUKH).

2.11

[IpencraBnenne uenblIx 4YWCeN B NaMATH KommbioTepa. OrpaHHMYE€HHOCTH
JUana3oHa 4YHucel MpU OrPaHMYEHUU KOJUYecTBa paspsanoB. llepenonnenue
paspsaHoi ceTku. be33HakoBbIe M 3HAKOBHIE JTaHHBIC. 3HAKOBBIM OUT. /[BOMUHBIIA
JOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[To6uToBBICe JOTMYECKHE omepanuu. Jlormueckuii, apudMeTHdecKuii u

mukanyeckuit  capuru.  lludpoBanne ¢ mnoMmoupl0 MOOMTOBON — OHEpaIuy




«uckirouaromee UJIH»

2.12

IIpencraBineHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3HaYallasl 4acThb
U TOpANOK uucia. Jlnama3oH 3Ha4YeHHWH BelIeCTBEHHBIX 4yucel. I[IpoGiemsr
XPaHEHMs BEIECTBEHHBIX YMCEJN, CBS3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsanoB. BelnoyHeHne omnepanuil ¢ BEIIECTBEHHBIMM YHCIaMM, HAKOIUICHHE

(9111 () 3 IIPpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBIe TOHATHSA. Buasl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
Martpul, CMCXKHOCTH, BCCOBBIX MAaTpul, CIHHUCKOB CMCKHOCTH. Pemenue
AITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX C aHanu3oMm rpadoB (mocTpoeHue
ONTUMAIIFHOTO TYTH MEXAy BeplIMHAMHU rpada, ompeneseHre KOoIMYecTBa

pa3IMYHBIX NyTeH MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

HepeBnsi. bunaphnoe nepeBo. JlepeBbss moumcka. CrnocoObl 00Xoma nepesa.
[IpencraBnenne apudMeTHUECKUX BBIpAKEHUH B BHIE JAepeBa. lcmonb3oBaHUe

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOIIECCOB OKPYIKAIOLIETO MUPa

2.15

JIMCKpEeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHOM nHpopmanueit. [loctpoenue nepesa
nepebopa BapHaHTOB, OINHMCAHHWE CTPATETMH WIPhl B Tabmu4yHOW (opme.

Boiurpeliinbeie ¥ IPOUTPHIIIHBIE TO3UIUU. BRIUTphIIIHbIE CTpaTeruu

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTE/UICKTa.  MmeHTudukanmus W TOHWCK
n300pakeHui, pacro3HaBanue Jull. lcmoib3oBaHWe METOAOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00ydaronmx cucreMax. Mcmonp3oBaHie METOJ0B HCKYCCTBEHHOTO

MHTEJUIEKTa B podoToTexHuke. aTepHeT Bemel. HelipoHHusbie cetu

ANTOpUTMBI U IPOTPAMMHPOBAHUE

3.1

@opManuzanus NOHATHA anropurma. MammHa ThIOpHHra Kak yHUBEpCaJbHas

MOJIEJIb BBIYUCIIEHUN

3.2

OreHKka CIIOKHOCTH BbIUMCIIEHUH. Bpems pa®oTel u 00BEM uCHONB3yeMon
MaMsTH, HX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX MdaHHbIX. OueHka
ACUMITOTUYECKOW CJIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MMOJTMHOMHAIBHOMN
cnoxxHoctu. IlepebopHbie anmropuTmbl. [IpuMepsl pasTUYHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh
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OmnpeneneHre BO3MOXKHBIX PE3yJNbTATOB PAOOThl MPOCTEUIIMX aJTOPUTMOB
YIPaBJICHUS HUCIOJHUTENISAMU M BBIYMCIMTEIBHBIX alropuTMoB. OrmpeneneHue

UCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPeOyeMblil pe3yibTaT

3.4

AnroputMbl 00pabOTKM HATypajJbHBIX YHUCEI, 3alMCAHHBIX B MO3UIMOHHBIX
CUCTeMax CYHUCJICHHs: pa30MeHHe 3amucu 4YKcia Ha OTHeNbHble LUpHL,
HaXOXXJCHUE CYMMBl U TPOU3BEINCHHS IH(p, HAXOXKICHHE MaKCHUMAIbHOM

(MUHUMAIIBHOM) T (PBI.




[IpencraBnenue uyucina B Bujae HaOopa MPOCTBIX COMHOXKUTENEH. AJTOPUTM
OBICTPOrO BO3BEJICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JHMana3oHe

C TMIOMOIIIBIO aJITOPUTMa «PENIeTo IpaTtocheHay

3.5

MHoropa3psiHbI€ MeNIble YuCiia, 3aa9l JTUHHON apu(PpMETHKH

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl gaHHBIX:
LICJIOYNCIIEHHBIE, BELECTBEHHbIE, CHMBOJIbHBIE, JIOTHYEeCKHE. BeTBieHus.
Cnoxnble ycnoBus. Llukisl ¢ ycinoBueM. LIUKiIbI 110 TEpEMEHHOM.

OO6paboTka NaHHBIX, XpaHALMXCA B ¢aitnax. TekcToBble U JABOUYHBIC (hAIIbIL.
daitnoBsle nepeMeHHble ((aitioBbie ykazatenu). Urenue u3 (aiina. 3anuch B
Gaiin.

Pazbuenue 3agaun Ha noazaaayn. IloanporpaMmel (poueayps! 1 QyHKIHN).

Vcnonb3oBaHue CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHble mpouenypsl u ¢yHKuuu. Mcroiap3oBaHuEe cTeka IS

OpraHu3alyy peKypCUBHBIX BBI30BOB

3.8

Yucnennsle MeToabl. TouHOe M mpuOIMKEHHOE pelieHus 3aaayd. UucieHHoe
pellleHrne ypaBHEHHMH C TOMOIIbI0 Mojadopa mapamerpa. YuCIeHHbIE METO[bI
pelleHrs ypaBHEHHMH: MeToja T1epedopa, METOJ IOJIOBUHHOTO JICTCHHUS.
[TpubnmkEHHOE BHIUMCIICHHUE [UIMH KPHUBBIX. Bhruucienue rmiomaaei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJOB (METOJ MPSIMOYTOJIBHUKOB, METOJ TpaIeuuil).
[Touck ™makcumyma (MHHUMYMa) (YHKIIMH OJHOW TEPEMEHHOHW METOJIOM

IIOJIOBHHHOT'O ACJICHUA

3.9

OO6paboTka  CHMBOJBHBIX  JIaHHBIX.  BcTpoeHHbIE  (QYHKIMM  s3BbIKA
MIPOrpaMMHUPOBAHUS ISl 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HOI[C‘IéT KOJIMYECTBa IIOSABIICHUII CHMBOJA B CTPOKE,
pazOueHne CTPOKM Ha CIOBa MO MPOOETHHBIM CHMBOJAM, TOHMCK MOJCTPOKH
BHYTPH JAHHOW CTPOKH, 3aMEHA HaWJIEHHOW MOJCTPOKUA Ha JPYIYH CTPOKY.
I'enepanus Bcex ClIOB B HEKOTOPOM aiipaBUTE, YIOBIETBOPSAIOIIMX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yuciia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel ¥ TIOCIEAOBATEIBHOCTH  YHCEN. BpruncieHne  0000IMIEHHBIX
XapaKTEPUCTUK SJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCIEA0BATEIbHOCTH
(CyMMBI, TpOU3BEACHHUS, CPEIHEro apuPMETHUYECKOro, MHUHUMAJIbHOTO U
MAaKCUMaJbHOTO 3JEMEHTOB, KOJMYECTBA D3JEMEHTOB, YIOBIIETBOPSIOIIMX
3aIaHHOMY YCJIOBHUIO). JIMHEHHBIM MMOUCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
Anroput™mbl pabOTBl C 3JIEMEHTAMH MAacCUBa C OJHOKPATHBIM MPOCMOTPOM
MaccruBa. COpTHpPOBKAa OJHOMEpPHOTO MaccuBa. I[IpocTeie METOIBI COPTUPOBKU
(MeTonm my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
cnmussHueM. beicTpas coptupoBka maccuBa (amroputm QuickSort). JIBomdHbII

IOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIByMepHBIE MacCHBBI (MaTpuLbl). AJITOPUTMBI 00pabOTKH  JIByMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCJIOBOTO MacCHMBa IO 3aJaHHBIM
IpaBWJIaM, MOMCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCHUMyMa
(MUHMMYMa) ¥ CyMMBI 3JIEMEHTOB JBYMEPHOT'O MacCHBa, IIEPECTAaHOBKA CTPOK U

CTOJIOIIOB JIBYMEPHOTO MAacCHBa

3.12

CrnoBapu  (accolMaTUBHBICE  MAacCCUBBI,  OTOOpa)keHUs).  XOII-TaOJIHIIBI.

HOCTpOCHI/IG aﬂ(l)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'0 TCKCTAa

3.13

Crexku. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO BBIpaXKEHHSA. BprumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3alIMCAHHOTO B MMOCT(GUKCHOH (opme.

Ouepenu. Micnop3oBaHre o4epeu 11 BPEMEHHOTO XpaHEHUS JaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHHe MHHMMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HeopueHTUupoBaHHOro rpacda. KommuecTBo pasianyuHbIX
MyTei MeXAy BepIIMHAMU OPUEHTHPOBAHHOTO alMKINYECKOro rpada. AJropurm

JlerkeTphl

3.15

JlepeBbs. Peanusanus nepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapusbie) nepeBbs. [locTpoeHue nepeBa i 3aJaHHOTO apU(PMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMsl 06xona aepesa. Vcnonab3oBaHue cTeka U

ouepeau s 00xoaa nepena

3.16

JluHamuueckoe IporpaMMUpPOBAHKUE KaK METOJl PEIICHHUs 33/1ay C COXpPaHEHHEM
MIPOMEXYTOUHBIX Pe3yJIbTaTOB. 3aJauu, pellaeMble ¢ MOMOIIBIO JUHAMHUYECKOTO
IPOTPaMMUPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIIHIA, MOACYET KOJTHMYECTBA

BAapHUaHTOB, 3ala41 ONITUMU3AlIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM MpPOrpaMMUpoBaHUH. OOBEKTH H
kiaccel. CBoiicTBa 1 MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOJXOJA.

Wukancynsuus, HacieIoBaHue, MoauMophusm

NudopmaninoHHbIe TEXHOJIOTUN

4.1

Anamu3 paHHbiX. OCHOBHBIC 3a/layd aHajdM3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupUKanus, KilacTepusalus, aHanu3 OTKiIoHeHWH. [locrmemoBarenbHOCTH
peuICHUd 3aaa4 aHaJIM3a JaHHBIX: C60p NEPBHUYHBIX NAHHBIX, OUMCTKA U OLCHKA
KadecTBa JaHHBIX, BBIOOP W (MJIM) TOCTPOCHHE MOCNIH, NpeoOdpa3oBaHUE
JaHHBIX, BU3yallM3allusl JaHHBIX, WHTEpHpeTanus pe3ynbTaToB. [IporpammHbIe
cpenctBa U MHTEpHET-CEpBHCH UII OOpaOOTKM W TPEICTABICHHUS JIaHHBIX.

Bonpmme nannpie. MamuHHOE 00yUeHUE

4.2

AHanu3 JNaHHBIX C TIOMOMIBIO AJIEKTPOHHBIX TaOuWil. BbIUKCICHHE CYMMBI,
cpemHero  apudMETUYECKOro, HAWOOJbIIEro  (HAMMEHBIIET0)  3HAYCHUS

nuanazoHa. Berumcienune koddduumeHTa KOppensuuu JABYX pSAAOB JTaHHBIX.




[TocTtpoenue crombuaThIX, JUHEWYAThIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢yuknuii. [Togbop aTuHUM TpeHaa, perieHue 3a1a9 IPOrHO3UPOBAHMSI.

Pemenue 3aa4 OITUMHU3alr C TIOMOIIBIO 3JICKTPOHHBIX TaGHI/ILI

4.3

Juckperuzanusi Opyd  MaTEMaTUYECKOM  MOJCIHUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MojenupoBanue JBWKEHUS. MojenrpoBaHue OHOJIOTHYECKUX
cucteM. MareMaruueckue MOJAEIM B  SKOHOMHUKE. BbluucnurenbHbie
JKCIIEPUMEHTHI ¢ MojensiMu. OOpaboTka pe3yibTaToB SKcrepuMeHTa. MeTton
HaUMEHBIIMX KBaApaToB. OIEHKAa YHUCIOBBIX MApaMeTPOB MOJACIHUPYEMBIX
O00BEKTOB M TMpoleccoB. BoccTaHOBIeHHE 3aBUCUMOCTEH IO pe3ylibTaTamM

9KCIIEPUMEHTA

4.4

BepositTHOCTHBIE MOJEIIN. Mertonsl Momnte-Kapio. HNmuranuonHoe

MozenupoBanue. CUCTEMBI MACCOBOTO OOCITYKUBaHUS

4.5

Tabmunble (pensauuoHHbIe) 6a3bl JaHHBIX. TabnuIa — MpPeJICTaBICHUE CBEICHUIN
00 omHOTHIHBIX OOBbekTaX. Ilone, 3ammch. Kimrou Tabmmiel. Pabota ¢ rotoBoit
0a30i1 maHHBIX. 3amojgHeHne 0a3bl JaHHBIX. [loMCK, cOpTHpPOBKA W (PUILTPAIHS
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢ MapaMeTpaMHu.
BerarcisieMbie 1oJist B 3ampocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. THIBI CBsI3ed MexIy Tabnumamu. BHemHui

kimo4. LemocTHOCTD 6a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblli mpoueccop. CpencrtBa IOMCKAa W aBTO3aMEHBl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKyMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna 1UTHPOBAHUS HWCTOYHHKOB W odopmieHus OubamorpaduyecKkux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Uadopmaruka (B 2 gacTsax); 10 kmacc. yrmyonennoe odyuenne [Tonskos K.1O.,
Epemun E.A. OO11ecTBO ¢ orpaHM4eHHO#M 0TBEeTCTBEHHOCThI0O « BTHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 0011ecTBO «M31aTeNnbCTBO
«IIpocseuieHue»

* adopmaruka (B 2 gactax); 11 kmacc. yrimyonennoe odydenwne [lomskos K.1O.,
Epemun E.A. OGmiecTBO ¢ orpaHndeHHO# 0TBeTCTBeHHOCThI0 « BUHOM.
JlabopaTopus 3HaHMI»; AKITMOHEpHOE 0011ecTBO «I31aTenbhCTBO

«IIpocseuieHue»

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

UHTEPHET






