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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIETro
oOpazoBanus, npeacraBieHHblx B ®I'OC COO, a Takxke ¢denepaibHON padoyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpoOpMaTHKEe AT MPEACTABICHUE O IIEeNAX, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «MubopmaTka» Ha yriyOJI€HHOM YpOBHE, YCTaHABIMBAET
00s13aTeTbHOE IpEeIMETHOE coJiep KaHue, pea1ycMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpPEAEIIIeT pacipeleI€HUE ero
no Kjaccam (rojiaMm M3y4deHus ), 1a€T MpUMEPHOE pachpeiesicHue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pa3JesaM Kypca U  PEKOMEHAYyeMyl (IpUMEpPHYIO)
NOCIEAOBATEAbHOCTh  MX  M3y4eHUS €  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

[TporpamMMma 1o nH(pOpMaTHKE ONpPEAEIseT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTEpUCTUKHN y4eOHOro Marepuaia JUisl KaKJI0ro roja u3yyeHus, B TOM 4YHCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUICKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTcst
OCHOBOM JJIi COCTAaBJICHHS AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCUMWIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATHU3AIMKA HHPOPMAITIOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHOOPMATHKU, TPEXKAEC  BCEro
WH(OPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ©  HUH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaThku mjiss YpOBHS CpEIHEro OO0IIero 0O0pa3oBaHUs SBIISCTCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHONW MOATOTOBKM OOydalomuxcsi B 00JacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
ONMBIT  TIOCTOSTHHOTO  MpPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOHUTCS JlaHHAs TpeaMeTHas 00J1acTh, Paclo3HAaBaHHWE COOTBETCTBYIOIIMX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HWHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYyYAIOIIMXCS K MPOJOJKEHHIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpEAEIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYyAIbHOW H
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HU B YCIIOBUSIX Pa3BHUBAIOIIErocs MH(OPMALMOHHOIO O0IIecTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHM B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, ITPOBEPSITH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUIMUHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TMPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHEeHUEe HH(OpMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeametra «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpaMoOTHOCTB» IIOCBAILIEH BOIPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTrUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue ocHOBbI HMHPOPMATHKHW» BKIIOYaeT B ceOs
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaropurvMbl M NPOrpaMMHUPOBAHHUE) HANPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIHM»  TIOCBSIUIEH  BOIPOCAM
npUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHMA, pPEATM30BAaHHBIX B MPHUKIIATHBIX
MPOTPpaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JIJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHom nanee coaepxkanuu ydueOHoro mpenmera «ubopmaTuka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEAJIOKEHBI 1JIs1 U3yUEHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyONEHHBIH YPOBEHb W3YUYCHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCcTHE B MPOEKTHONW M MCCIIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTtenbHOCTh HM3YYEHHUS TE€M B Tpeiesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATUKU — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBEI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOUIbI0 IUH. KOHTpOJIepsl BHEMHUX YCTPOMCTB. [IpsAMOii 1OCTyN K MaMsTH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSX. BcrpoeHHslie KOMITBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapanienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrneueHue. OnepalOHHBIE CUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTtpoucTB. MHCTausiuuss W JAEUMHCTAULALUSA  HPOTrPaMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHo namsty. [1labmons! 11t onmcanus rpyri (aitnos.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MPOTPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIWBacMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IIPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MHTepHeT. IIpoTokosl
creka TCP/IP. CucremMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y310M cetd. OmnpeneneHue mapuipyTa JIBUKEHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonndopMaImoHHbIe CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpHET-TOPTOBIIsA, OPOHUPOBAHNE OMUIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHOM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHOW  Oe3omacHocTu. CpeacTBa  3alIMTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obOecrneueHue HWHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIeHIMaNBbHON HH(POpMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHOE MporpaMMHOe 00€creyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmarusi, nanusie u 3HaHus. MHbopmalimoHHbie npoieccsl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUMHBI W CUTHAIBI. HeobxoammocTh
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiel u3aMepenus: koaudectBa uHdopManuu. AndaBUTHBIN MOAXO0H K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JCIUMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
AJITOpUTM TIEPEBOJA LIEJIOTO YHUCIA U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. [lepeBox koHewyHOU pgecaTUyHOW npobu B P-wunyro. J[BowuHas,
BOCbMEPHUYHAS M IIECTHAJIATEPUYHAS] CUCTEMBbI CUMCIICHUSI, CBSI3b MEXKIY HUMHU.



ApudmeTnueckre omepanvdyd B TMO3WIMOHHBIX CHCTEMax CYHUcleHus. TpoudHas
YPaBHOBEIIEHHAs] CUCTEMA CUUCIEHUS. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaduuecKux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TyOnHEe KOJAUPOBAHUS LIBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. @opmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICcKa3biBaTenbHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy1IECTBOBAHUS U BCEOOILHOCTH.

Jlormueckue omepauuu. Tabmuubl UCTUHHOCTU. Jlornueckue BBIpAKEHHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML HICTUHHOCTU. JIOrH4ecKue onepaluuy U ONepaluy HaJl MHOKECTBaAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKUIHIA OT KOJIMYECTBA apryMeHTOB. [10JIHbIE CUCTEMBI IOTHYECKUX (DYHKIIHIA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJJTaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3aMKCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YHCEIL.

[lobutoBbie morumyeckue omnepamnuu. Jlorunueckuii, apudmernueckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBneHne BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3AaHHBIE C OrPAHUYEHUEM KOJMYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OLIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS MCIOJHUTEISIMU M BBIYMCIHUTENBHBIX alropuTMmoB. OrpeaerneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamm. BupTyanbHble MallllHBbIL.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HMCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCIECHMs: pa30OMEeHHe 3aliCh 4Yucida Ha OTIEJIbHbIE LHQPBHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIEC (ailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOJMOTEKH s3bIKa MNPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHOe ©  TPUOMMKEHHOE pEIIeHUs 3aJlayuu.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUMHA OJHOM mepeMeHHOU
METO/I0M MTOJIOBUHHOI'O JIEJECHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHMAaJIbHOTO
JIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJETBOPSIOIIMX 3aJaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 3a/IaHHBIM IMPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTAaHOBKa CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Hcnonb3oBanue  crwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIC
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMileHHE CIHUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kinaccudukanys, KiacTepusanusa, aHanu3 oTkiIoHeHuid. [locimemoBaTenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaliM3allisl JAHHBIX, UHTEpIIpETalus pe3ynbTaToB. [IporpaMmmubie cpencTBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS aHHBIX. bombie naHHbIE.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CyMMbl,
CpeaHero apupMeTHIeCKOro, HauOOoJIbIIeT0 (HAUMEHBIIIET0) 3HAUYCHHS THara3oHa.
Brruncnenne koddduiimeHta Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbiXx pguarpamm. Iloctpoenme rpadukos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

Yucnennoe pernieHue ypaBHEHHH C TIOMOIBI0 TMoja0opa mapamerpa.
OntuMuzanms Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00aJbHBIA MHUHHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBHIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHs JIaHHBIX C TOTEPAMH. Y MEHBIICHHE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tiepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekt. Ynpapnenue kak nHGopMalmoHHbli nporecc. OOpaTHasi CBA3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBaHus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yejoBeKoM. I'paduueckoe npecraBiaeHue TaHHBIX (CXEMBbI, TaOIUIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIY BepIIMHAMU Tpada, OmnpeeicHue KOJIMYEeCTBA
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C MoJHOU mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrphHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus yCTHOW pedn. KorHUTHUBHBIE cepBUCHL. MaeHTH(UKAIMS U TTOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MICmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronimx cucremax. Mcronb3oBaHue METOI0B
UCKYCCTBEHHOT'O MHTEJUIEKTa B poboToTexHuke. MHTepHer Bemel. [lepcnekTuBs
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss  OOHATHS — anroputma. MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CIIOXKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4d, KOTOPBIE UMEIOT PA3IUYHYIO CIOKHOCTbD.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUILHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluuciaeHue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHUMaIBLHOTO OCTOBHOIO JIepeBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(ounapubie) aepeBbsi. I[locTpoeHue naepeBa AJid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM NPOMEKYTOUYHBIX PE3YyJbTAaTOB. 3aJadyM, PEIIAEMbIE C ITOMOIIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nonb3oBatens. Vcnonb30BaHWE TOTOBBIX  YIPABIEMBIX  3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucTteM. MaremaTudyecKMe  MOJEIM B JKOHOMHKE.  BbpluncnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOJ] HauMEHBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
dbunbTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MMapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3amM
JTAHHBIX.

Nuteprer-npuiioxkenus. [IoHaTHE O CEpBEPHON U KIIMEHTCKOM YACTSAX CauTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKIMsS  IBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. I[lpumutuBbl. M3MeHeHHe mOpsJKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Mmogenu. Marepuanbl. MojaenupoBaHHe HWCTOYHUKOB OCBEIICHHUS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIeHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanuzaluMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUYECKOMY HACJIENINIO, TOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHbIE BHUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, B TOM 4YHCJIE 3a CUéT



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpodecCHOHAIBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBINM BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa30OBaHHWIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakTepa JKOJOTHYCCKUX MPOoOJIeM W IMyTeH HX
pelleHus, B TOM 4YHCIe C YY6TOM BO3MOXKHOCTCH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, TOCTIXKECHUSM HAyYHO-TEXHHYCCKOTO IIporpecca H
OOIIIECTBCHHOH MPAKTHKH, 32 CYET TOHUMAaHUS POJIM MH(OPMAIMOHHBIX PECypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no wuH(MOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  AMOITMOHATHHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTHh aJanTUPOBATHCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO IEH U
yCIIeXy, ONTHUMH3M, WHHUIIMATHUBHOCTh, YMEHHUE ICHCTBOBATh, MCXOMISI M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PpEAIbHOTIO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYalMSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MIPAKTHUECKYI 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAUYCHUs
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJeTh ~ HAaBBIKAMH  pAclO3HAaBaHWsI W 3alIUTHl  HH(POpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PAaCO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

MpUHUMATh 1I€JIM  COBMECTHOM  JEATCIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAON0 YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peIEKCHH AJIsi OLEHKU CUTYyalluH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIpM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kKypca HUHPOPMATHKU YriyOJ€HHOTO ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHUCTEMBD,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHEeT, yMeHmue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB, TCHICHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACUCTBHUS H3TUM yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NPOrpaMM, 0a3 MaHHBIX U
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX MPUHIMUIOB JUCKPETU3AllMU PA3NIUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpaUyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHUE OINpEAENsITh CPEAHIOI CKOPOCTh IE€peladyd JAHHBIX, OLIEHUBATH
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA MMOCTPOCHHUS 3alMCH YKCTIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPeoOpa30BaHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psiAHbIX 1IeJIbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
AJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOAUTH MPUMEPHl HECKOJIBKUX aITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIQ/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OIpENENATh, MPU KAaKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3YNbTATOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

B mpomecce muzydenus kypca uHpopMaTuku yriayonéHHOro ypoBHs 6 11
Knacce oOydaromuMmMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIb30BAaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJITOPUTMOB CXKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BeplIMHaMHu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHUJE IMporpamMMm 0a30BbIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMNEpAIlMM CO CTPYKTYpaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUsi M palbOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIMYHbBIE
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICITH I aHAIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJAYYEHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BHIBATH JMYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIUIIOB PabOThI, BOBMOKHOCTEH W OTPaHUUYCHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KoumnuectBo JuaexkTpoHHbIe (UU(poOBbHIE)
4acoB oOpa3oBaTe/IbHBIE pecypchl

Paznea 1. ugpoBasi rpaMOTHOCTH

11 KomrmbroTep - yHHBEpCaIbHOE YCTPOUCTBO 00pabOTKU 5
' JTAHHBIX

1.2 [Tporpammuoe obecnieueHme

1.3 KommbrorepHsie cetn

1.4 WNudopmannonnas 6€30macHOCTb
Htoro no pazneny 24
Paznen 2. TeopeTudeckue 0oCHOBBI HHPOPMATHKH

2.1 ‘ [IpencraBnenne MHPOPMALIUU B KOMITBIOTEPE 19

2.2 OcHOBBI anreOpsl JOTUKU 14

2.3 KomnbrotepHas apudmerrnka 7
Hroro mo pazueny 40
Paznen 3. AiropuT™MbI M IPOrpaMMHpPOBaHUE

3.1 BBenenne B mporpaMMupoBaHue 16

3.2 BcniomoraTenbHbIE anropuTMbI

3.3 YucieHHbIE METOIBI

3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX TAHHBIX

3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10
Wroro no pazueny 44




Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHI

4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6

4.2 ‘ AHanu3 JaHHBIX 8
Wroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

JuaexkTpoHHble (UU(poBbHIE)

Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KosmuectBo
4ACOB o0pa3oBaTe/bHbIE Pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
11 WNudopmanus u nHGOpMaIIMOHHBIE TPOLIECCH 10
1.2 MopenupoBanue 8
Hroro mo pazueny 18
Pa3nen 2. AnropuT™Mbl M1 IpOrpaMMipoOBaHue
2.1 DNEeMEHTHI TEOPUH AJTOPUTMOB 6
2.2 AJTOPUTMBI U CTPYKTYPBI TaHHBIX 28
2.3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPaMMHUPOBAHUS 16
Hroro no paszneny 50
Pa3nen 3. UndgopMannoHHbIe TEXHOJIOTHI
3.1 KomMmnbrorepHo-mMaremMaTnieckoe MOJAEIUPOBAHNE 8
3.2 basbl nanHbIX 10
3.3 Be6-caiitbr 14
3.4 KomnbroTepHas rpaguka 8
3.5 3D-MomenupoBanue 8
Hroro no pazneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne i/ Tema ypoka KosmuectBo JICKTPOHHbIC UM ppoBLIe
o0pa3oBaTesibHbIE PeCypChl
4acos

TpeGoBanusi TEXHUKH 0€30MaCHOCTH U TUTUEHBI TIPU paboTe

1 C KOMIIBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMU IIU(PPOBOTO 1
OKPYXKEHUS

2 [TpuHIMIIBI paOOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM 1

3 OOMeH JaHHBIMHU € TIOMOIIIbIO IKMH. KOHTpOJIIephl BHELIHUX 1
YCTPOMCTB

4 ABTOMaTHYECKOE BBIIIOJIHEHUE IPOIPAMMBI IIPOLIECCOPOM 1
OneparrBHas, NOCTOSHHAS U JIOJITOBPEMEHHAs MaMsITh.

5) Kontpomteps! BHEIIHUX ycTporCTB. IIpsamoit noctym k 1
naMsATu

6 CoBpeMeHHbIE KOMITbIOTEPHbIE TEXHOJIOTUI 1

7 [TporpamMHoOe oOecrieueHre KOMIBbIOTEPOB, KOMITBIOTEPHBIX 1
CHCTEM M MOOMJIBHBIX YCTPOICTB

8 CuctemHoe nporpaMMHoe obecrieuenre. OnepannoHHbIe 1
CUCTEMBI

9 Yrunutel. [paiisepsl ycrpoucTs. [lapamnensnoe 1
pOrpaMMHUPOBaHKE

10 WHcTannauus u IeNHCTAIAIUSA IPOIPaMMHOTO 1
o0ecrieueHus

1 ®daiisioBble cUCTEMBI. [[pUHIKUIBI pa3MeIeHUs 1 1

MMEHOBaHMsl (GaitioB B HonroBpeMeHHo# namsatu. [11admonbl




JUIsL OTIMCAHMS TPy (aition

3akoHomarenbcTBO Poccutickoii denepamnuu B 001acTH

12 IPOTPaAMMHOTO 00eCTIeUeHHs U JAHHBIX

13 [TpuHIMIBI TOCTPOEHUS U alllapaTHbIE KOMIIOHEHTHI
KOMIIbIOTEPHBIX ceTel. CeTeBble IPOTOKOIIbI

14 Cetp UHTEpHET

15 Paznenenue IP-cetn Ha moaceTy ¢ MOMOIIBIO MAaCOK
oJceTei

16 CereBoe aIMUHUCTPUPOBAHHE
Bups! nesarensHoctu B cetu Mutepuer. CepBuchl

17 HNutepHera. I'oCcy1apCcTBEHHBIE MIEKTPOHHBIE CEPBUCHI U
yCIyrH

18 HNudopmannonHas 6€300acHOCTb

19 Bpenonocusie mporpammMHoe obecrieueHrne 1 METOIbI
00pbOBI ¢ HUM

20 [TpakTuyeckas pabora o reMe "AHTHUBUPYCHBIE
porpaMMmal"

21 Opranuzanus JMYHOTo apxuBa nHGopmaruu. PezepsHoe
konuposanue. [laponbHas 3amura apxusa

22 [Mudposanue faHHBIX

23 Anroputm mmmdposanus RSA. Creranorpadus

24 [TpakTuueckas pabota no teme "ludpoanue naHHbIX"

o5 Wndopmanus, nanusie u 3HaHus. MHopmanmonssie
MIPOLIECCHI B IPUPOJIE, TEXHUKE U OOIIIeCTBE
HenpepbiBHBIE U TUCKPETHBIE BETUYUHBI U CUTHAJIBI.

26 Heo6xoauMocTh auckpeTu3anuu HHGOpMaIum,

npeIHa3HAYCHHOM U1 XpaHeHus, epeaund 1 00paboTKH B




U(PPOBBIX CUCTEMAX

JIBonuHoe kogupoBaHue. PaBHOMepHBIE M HEpaBHOMEPHBIE

27 Kobl. JlekoaupoBaHue COOOIIEHUH, 3alIMCaHHbBIX C 1
MIOMOIIBI0 HEPAaBHOMEPHBIX KO/I0B

28 VYcenosue ®ano. IloctpoeHne 0IHO3HAYHO AEKOIUPYEMBIX 1
KOJIOB C TIOMOIIbI0 fiepeBa. ['pad An. A. Mapkosa

29 EnuHuIps! u3sMepeHus KonuyecTBa MHPOpMaLny. 1
AndaBUTHBIN TOAXO] K OLIEHKE KOTUYeCcTBa HH(GOpMaIIUn

30 CucTeMbl CYUCIICHUS

31 [lepeBos uncen U3 OJHONU CUCTEMBI CUUCIICHHUS B JIPYTYIO

32 JIBon4Hasi, BOCBMEpUYHAS U IIECTHAIATEPUYHAS] CUCTEMBI 1
CUHCIICHUS, CBA3b MEX/Y HUMHU

33 JIBon4Has, BOCbMEpUYHAs U ILIECTHA/IIaTePUYHAsI CUCTEMBI 1
CUHCIIEHUS, CBA3b MEX/1y HUMHU

34 JIBon4Has1, BOCbMEpUYHAS U IIECTHAIIATEPUYHAS] CUCTEMBI 1
CUHCIIEHUS, CBA3b MEX/y HUMHU

35 ApudmeTrnueckre onepanuy B HO3UIIMOHHBIX CUCTEMAaX 1
CUHCIICHUS

36 TponuHas ypaBHOBELIEHHAsI CUCTEMA CUUCIICHHUS 1

37 JIBOMYHO-IeCcATUYHAS CUCTEMA CUUCIICHUS 1

38 KonupoBanue TekcToB 1

39 PacTpoBoe koupoBaHHe N300paKEHUH 1

40 [IpakTuueckas padora o Teme "Jluckperusamus 1
rpaduueckoit uHpopmaun"

41 [[BeToBbIe MOsienu. BexTopHOe KonupoBanue. @opmaTsl 1
daiinos. Tpéxmepnas rpadpuka. OpakranbHas rpapuka

42 Komuposanue 3Byka. Onenka nHGopMarmoHHOro o0bEma 1




3BYKOBBIX JAHHBIX IIPU 3aJaHHbIX YaCTOTC JUCKPCTU3ALIUU U
paspAAHOCTH KOJUPOBAHUSA

[IpakTudeckas padora o teme "JluckpeTusamus 3ByKOBOU

43
uHpopmanuu"

44 OCHOBBI AJITEOPHI JIOTHKH

45 Jloruueckue onepanuu. TaOMHUIbI HCTHHHOCTH
Jlornueckue BbIpaxkeHus. Jloruueckue ToxecTBa.

46 Jloka3aTenbCcTBO JOTMUECKUX TOXKAECTB C MOMOIIBIO TaOIHIL
UCTUHHOCTHU

47 [TpakTuyeckas pabdora no teme «IloctpoeHue u aHamu3
TaOJIUI] HCTUHHOCTH B TAOJIMYHOM IPOLIECCOPEN»

48 Jlormueckue onepanuu 1 oNepalnuy HajJ MHOXKECTBaMU

49 Jlornueckue onepanuu 1 ONEpanuy HajJ MHOKECTBAMU

50 3aKoHbI anreOpsl JJOrMKU. DKBUBAJIEHTHBIE TPE0Opa30BaHus
JIOTUYECKUX BBIPAKECHUI

51 Jlornyeckue ypaBHEHHs U CUCTEMBI ypaBHEHUN
Jlornueckue QyHKIMHU. 3aBUCUMOCTh KOJTMYECTBA

52 BO3MOXHBIX JIOTHUECKUX (YHKLUN OT KOJTUYECTBA
aprymeHToB. [lonHble cMCTeMBI JTOrHYecKUX (QYHKIUN
Kanonunueckue Gpopmbl JTOrHUECKUX BBIPAKEHUH.

53 CoBepllieHHbIE TU3BIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJIbHbIE ()OPMBI, ATTOPUTMBI UX TIOCTPOCHUS 110
TabJIMIIe MCTUHHOCTH

54 Jlornueckue 371eMEHTHI B COCTaBe KOMIBIOTEPA

55 Tpurrep. Cymmarop. MHoropaspsaHslii CyMMaTop

56 [TocTpoeHne cXeM Ha JIOTHYECKUX DJIEMEHTAX. 3aluch

JIOTUYCCKOI'O BBIPAXKCHUA I10 JIOTHYSCKOM CXeMe




o7 MHuKpOCXeMBbl U TEXHOJIOTUS UX IIPOU3BOJCTBA 1
[IpencraBieHne LeabIX YUCe B IaMATH KOMIIbIOTEpPA.

58 OrpaHn4eHHOCTh /1Malla30Ha YMCell IPU OrpaHUYEHUH 1
KOJIMuYecTBa pa3psAaoB. [lepenonHenue pa3psaHoi CETKU

59 be33nakoBble ¥ 3HAKOBBIE 1aHHbIE. 3HAKOBBIN OUT. 1
JIBOWYHBII TOMOJHUTEIBHBIN KOJ OTPULATEIbHBIX YHCEI

60 [TobutoBeie noruueckue onepanuu. Jlornueckui, 1
apu(MeTHUECKUI U IUKINYECKUNA CABUTH

61 HIudpoBaHue ¢ TOMOLIHIO TOOUTOBOM ONEPAITIH 1
«uckimougaromiee NJIN»

62 [IpencraBiaeHue 1 XpaHeHHE B HaMTH KOMIIbIOTEPA 1
BEIIECTBECHHBIX YHCEI

63 BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU YUCIIaMU, 1
HAKOIUIEHHE OIIMOOK P BBIYUCIICHUAX
[IpakTuueckas pabora no teme «M3ydeHue nopaspsgHoro

64 MAaIIMHHOTO IPECTABICHUS LENbIX U BEIIECTBEHHbBIX 1
yHuCcen»

65 AHanu3 aJropuTMOB 1
Otanbl pelieHns 3a/1a4 Ha KOMIBIOTEpE.

66 HHCTpyMEHTATBHBIE CPEJICTBA: TPAHCIISATOP, OTIIATIHK, 1
PO HINPOBIIMK
Cpena nporpamMupoBanusi. KOMIUIsus 1 uHTEprpeTamus

67 nporpamm. BupryaneHsle MmamnHbl. THTErprpOBaHHAs 1
cpena pa3paboTKu

68 Mertoabl OTJIaJIKK MPOrpaMM 1

69 Tunsl nepeMeHHBIX B A3bIKE TPOrPaMMHUPOBAHUS 1

70 O06paboTKa LeNbIX Yucen 1

71 O6paboTka BEIIeCTBEHHBIX YHCEI 1




72

CrnyualiHble U IICEBAOCITYYalHbIE YnciIa

73 BetBienns. CioKHbBIE YCITOBUS

74 vkl ¢ ycioBueM

75 [{uxsl 10 nepeMeHHON. B3auM03aMeHsIEeMOCTb Pa3IMYHbIX 1
BUJIOB IIUKJIOB

76 O6paboTka HaTypaJIbHBIX YHCEIT C UCIIOJIb30BAaHUEM ITUKIIOB 1
HaxoxxneHre Bcex mpoCThIX YHCEIN B 33JaHHOM JHara3oHe

77 [IpakTuueckast pabora o Teme «Penienne 3a1a4 METOIOM 1
nepedbopa

78 WNHBapuaHT nHUKIaQ 1

79 JlokyMeHTupOoBaHuE IpOorpamMm 1

80 OO0paboTka JaHHBIX, XpAHAIIUXCS B (paiimax 1

81 PaszOunenne 3amaun Ha mmoa3amgadyu 1
Hcnons3oBanne craniapTHON OMOIMOTEKH S3bIKA

82 nporpamMmmupoBanus. [lonkitouenne 6uGIMoOTEK 1
MOJIIPOTPaMM CTOPOHHHX TPOU3BOIUTENCH

83 [ToanporpaMMmel (poueaypsl U QyHKIMH)

84 [Toanporpamms! (poueypsl U GyHKIIUN)

85 [IpakTuueckas padora no Teme "Pa3paboTka noamnporpamm"
Pekypcusi. PexypcuBHble 00BeKTHI ((ppaKTasl).

86 PexypcuBHble pouenyps! 1 GpyHkiun. Mcnonbs3oBanue 1
CTeKa Ul OpraHu3allui PeKYpPCUBHBIX BBI30BOB

87 [TpakTuueckas pabota no teme "PexkypcruBHbIE 1
MOAIPOTPaMMBbI"

88 MoynbHBIN TPUHIKIT TOCTPOCHUS POTPaMM

89 YucaeHHbIe METObI

90 [IpakTrueckas padota mo TemMe «HuciaeHHOE pereHne




YPaBHEHU

Hcnons3oBanne JUCKPETHU3alH B BEIYHUCINTCIbHBIX

91
3aza4ax

92 [TpakTrueckas pabota no teme «[Ipubmxénnoe
BBIUKCJICHHUE JUIMH KPUBBIX U IUIOIIAACH QUryp»

93 [IpakTuyeckas padora no Teme «Ilorck Makcumyma
(MUHUMYMA) (QYHKITHI
O06paboTka CHUMBOJIBHBIX JAHHBIX. AJITOPUTMBI 00PaOOTKHU
CHUMBOJIBHBIX CTPOK: IMOACYET KOJIMIECTBA IMOSBICHUI

94
CHUMBOJIa B CTPOKE

95 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: pa3OueHue
CTPOKH Ha CJIOBA MO MPOOETbHBIM CHMBOJIAM

JTOPUTMBI 00PAOOTKU CUMBOJIBHBIX CTPOK: TIOUCK

A Opad

96 MOJICTPOKH BHYTPH JAHHOW CTPOKH; 3aMEHa HAWICHHOM
HOJCTPOKH Ha JIPYT'YIO CTPOKY
[IpakTuueckas pabora no teme "O6paboTKa CTPOK €
UCTIOJIb30BaHUEM KLU CTaHAAPTHON OMOJIMOTEKH SI3bIKA

97 VH o616
nporpaMMupoBasus”

98 ['eneparus cioB B 3aJJaHHOM aj(aBuTe

99 MaccuBbI 1 IOCIIeIOBAaTEIBHOCTH Yncel. [IpakTudeckas
pabota o Teme "3anonHeHne MaccuBa'

100 OO0600IIEHHBIC XapaKTEPUCTUKHA MAaCCHBA
JIMHENHBIN TOUCK 3aJaHHOTO 3HAYECHUS B MACCUBE.

101 [IpakTuueckas padora no Teme "JIMHEHHBINH TOUCK
3a/IaHHOTO 3HAYEHUs B MaccuBe"

102 [TpakTnueckas pabota no Teme "llonck MUMHUMAaIBLHOTO
(MakCHMaJIBHOT0) 3JIEMEHTAa B UUCIIOBOM MaccuBe"

103 CopTtupoBka 0JHOMEepHOTO MaccuBa. [IpocTeie MeToaBI




coptupoBku. [Ipaktudeckas pabota mo Teme "IIpocTsie
METO/Ibl COPTUPOBKU MaccuBa"

CopTHpoBKa CIMsIHUEM. BpICTpasi COpTHPOBKa MacCHBa
104 (anroputm QuickSort). I[TpakTuueckas paboTta o Teme
"beicTpas copTupoBKa Maccupa”

J_—[BOI/ILIHHﬁ IIOMCK B OTCOPTHPOBAHHOM MAaCCHBCE.

105 [TpakTrueckas padota mo teme "J[BonyHbIN mouck"
106 JIByMepHBIE MacCUBBI (MaTPHIIbI) 1
107 AAropuT™MBI 00paObOTKH MaTpPHUIL 1
108 Pemenue 3amay ananmsza qaHHBIX 1
109 CpencTBa TEKCTOBOTO MpoIieccopa 1
110 KommprorepHas BEpCTKa TEKCTa 1
111 [IpakTuueckas pabora no teme "BépcTka 10KyMEHTOB ¢
MaTemMaTuyeckumu popmynamu”
112 HNHCTpyMEHTBI pELIEH3UPOBaHUS
113 [Ipaktrueckas padbota o Teme "MHOTrOCTpaHHYHbBIE
JIOKYMEHTHI"
O6unaunble cepBuchl. KomnekTuBHas padoTa ¢ T0KyMEHTAMHU.
114 [Ipaktrueckas padota o teme "KomiekTuBHas padbora ¢
JIOKyMEeHTaMu"
115 Ananu3 ganueiX. boibinye naHHble
116 Mamaaoe oOydeHune
117 AHann3 JaHHBIX C TTOMOIIBIO JIEKTPOHHBIX TaOIHUIY
118 [IpakTrueckas padoTa mo Teme "AHanu3 JaHHBIX C
MOMOIIBIO DJIEKTPOHHBIX TabIUIT"
119 [Toctpoenue rpadukoB pynkuit. [IpakTuueckas padora mo

teme "HarnsaHoe npencraBieHue pe3ybTaToB




CTAaTHCTUYECKOW 00paOOTKH JaHHBIX B BUJIC AHATPAMM
CpEJICTBAMH PeaKTOpa JICKTPOHHBIX Ta0JmIT"

Jluaum tpenna. [Ipaktuueckas pabora o teme "I[logbop

120 . .
JUHUH TPEH/Ia, IPOTHO3UPOBAHUE
[Ton6op napamerpa. [IpakTuueckas padbora o Teme

121 "YucieHHOE PelIeHne YpaBHEHUH ¢ TTOMOIIBIO TI0100pa 1
napamerpa"
OnTuMu3aIus Kak OUCK HAWTYYIIETO PEIICHHS B 33 JaHHBIX

122 ycnoBusix. [Ipaktuueckas padora o teme "Pemenue 3amgayu 1
ONTUMU3AIMH C TIOMOIIBIO AJICKTPOHHBIX Ta0IHUII"

123 [IpoexTHO-OLIEHOYHAS eSITETHHOCTD 14

OBUIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 136




11 KJIACC

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema ypoka KosmuectBo
o0pa3oBaTe/bHbIE Pecypchl
4yacos
KonunuectBo undopmanmu
AJNTOPUTMBI CXKATHS TaHHBIX
Anroput™m Xaddmana
4 [IpakTuueckas padora no teme "CkaTue TaHHBIX C 1
nomMoIneko anropurMa Xaddmana"
5 Anroput™m LZW 1
AJNTOPUTMEI CXKATHS TaHHBIX ¢ oTepsiMu. [IpakTudeckast
6 pabota mo Teme "CrxaTHe JaHHBIX C MMOTEPSIMU (ATTOPUTMBI 1
JPEG, MP3)"
7 CxopocTh niepe1aun JaHHBIX
[TomexoycTounBEIE KOJIBI
9 [TpakTuueckas padota o teme "llomexoycToiunBbie KOABI"
Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX B3aUMOJICHCTBUE.
10 Cucremuslii a3¢dexr. YnpapneHue kak HHOOPMAIMOHHBIN 1
npouecc. OOpaTHas CBA3b
11 Moaenu u MOJIETUPOBaHKUE 1
12 I'pader 1
13 Pemenwue 3anay ¢ momorisio rpados 1
14 JepeBbs 1
15 OCHOBBI TEOPUH UTD 1
16 [TpakTrueckas padota mo Teme "TIouCK BEIUTPHITITHON 1

CTpaTeTHH B UTPE C MOJTHOW HHPpOopManuen"




17

CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

[IpakTrueckas padota o Teme "CpeacTBa HCKYCCTBEHHOTO

18 |
UHTEJJIEKTa
dopmanuzaius NoHITHs anropurma. Mammuna TeropuHra

19 KakK YHUBEpcajbHasg MOJieJib BhiuncieHui. Te3uc Yépua—
Trropunra

20 [IpakTuueckas padora no teme "CocTaBiieHue IPOCTON
MIPOrpaMMBbI JiJIsl MaluHbl TriopuHTa”

21 Mammna [locta

22 Hopwmainbnsie anropudmer MapkoBa

93 AJropuTMHUYECKH HEpa3pelIuMble 3aauu. 3ajadya OCTaHOBA.
HeB03M0XHOCTB aBTOMAaTHYECKON OTJIAJIKU IPOrPaMM

24 Cno>XHOCTh BBIYUCIEHUIN

o5 [Tourck mpoCTHIX YUCEI B 3aJaHHOM JUaNa30HE ¢ IOMOIIbIO
aNropuTMa «pemeto JpaTocheHar»

26 [TpakTryeckas padorta no Teme "[lorck MPOCTHIX YKCEN B
3aJaHHOM auana3oHe"

97 MHoropa3psiiHbI€ LENbIE YNCIA, 3aJa41 JUIMHHON
apu(MeTHKH

28 [IpakTuueckas pabora no Teme "Peanu3zaius BEIYUCIECHUN C
MHOT'Opa3psIHbIMU YHCIIaMA"
CrnoBapu (accollMaTUBHBIE MACCUBBI, OTOOpaXKeHHsT). X31I-

29 tabymnpl. [TocTpoeHue anpaBUTHO-4aCTOTHOTO CIOBAPS IS
3aJIaHHOTO TEKCTa

30 IIpakTuyeckas padora no Teme "[locTpoenue andaBuTHO-
4acTOTHOTO CJI0Baps AJIs 3aJaHHOTO Tekcra'

31 AHanu3 TeKCTa Ha €CTECTBEHHOM s3bIKe. Boinenenue

MOCJIeI0BAaTeILHOCTEH 10 madyony. Perynsapasie




BbIpaKeHUS. YaCTOTHBIN aHAIN3

[IpakTrueckas padoTa mo Teme "AHanu3 TEKCTa Ha

32 "
€CTECTBCHHOM SI3bIKE

33 Crexku. AHanu3 IpaBUILHOCTH CKOOOYHOTO BBIPAYKEHUS

34 Brruncnenmne apupMeTHIecKoro BEIpaKEHUS, 3aITUCAHHOTO B
noctdukcHo hopme
[TpakTuyeckas pabora o Teme "Brerancienue

35 apru(pMETUYECKOTO BBIPAXKCHUS, 3aIIUCAHHOTO B
noctdukcHoM hopme”

36 Ouepenu. Vicnionp3oBanue ovuepenu sl BPEMEHHOTO
XpaHCHHUS JaHHBIX

37 [Ipaktrueckas padota no teme "Mcnonb3zoBanue ouepean"
JlepeBbs. Peanusanus gepeBa ¢ MOMOIIBIO CCHUTOYHBIX

38 CTpyKTyp. J{BonuHsble (OuHapHbIe) nepeBbs. [locTpoeHue
JepeBa I 3aJaHHOTO apU(PMETUIECKOTO BBIPAKEHHSI

39 [IpakTuueckas pabota no Teme "Mcnons30BaHne AepEeBbEB
JUTS. BBIYMCTICHUS apu(METHIECKIX BBIpaKEHUT"

40 PexypcuBHbIe anroputmbl 00xo/a aepesa. Mcmnons3oBanue
CTeKa W o4epenu sl 00Xo/1a 1epeBa

41 PexypcuBHBIe anroputmMel 00xo01a Aepesa. Mcnonas3oBanue
CTeKa M o4epean st 00Xxo/1a JepeBa
Anroputmsl Ha rpadax. [ToctpoeHne MUHUMATBLHOTO

42 OCTOBHOTO JIEPEBA B3BELIEHHOIO CBA3HOIO
HEOPUEHTUPOBAHHOTO rpada

43 O6xo0x rpada B rinydouny. O0xon rpada B IUPUHY

44 KonmrdecTBo pa3nuyHbBIX MyTed MEXIy BEpIIUHAMUI
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada

45 Anroput™m JlefiKCTpHI.




[TpakTudeckas pabota mo Teme "BbluciIeHIE JTMHBI

46 KpaT4yalIiero myTa MeX1y BepIImHamMu rpada (aaroputm
Heitkerpsr)"

47 Anropurm ®noiinga—Yopiuamuia

48 3anaun, pemaeMble ¢ TOMOUIBIO JMHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIYMCIICHUE PEKYPCUBHBIX (PYHKIIHI

49 [IpakTuueckas padbota no Teme "BbruncieHune peKypCcruBHbIX
(GyHKIUH ¢ TOMOIIBIO0 JUHAMUYECKOTO MpOorpaMMUpOBaHus"

50 3aznauu, peraeMple ¢ IOMOLIbIO JUHAMUYECKOT O
IIPOrpaMMHUPOBAHHUSL: TOACUET KOJIMYECTBA BAPUAHTOB
[IpakTrueckas padota o teme "Iloacuér koauvecTra

51 BapHAHTOB C TIOMOIIBIO THHAMUYECKOTO
nporpaMmmupoBaHus"

59 3aauu, peraeMble ¢ TOMOUIbIO JUHAMHYECKOTO
IIPOrpaMMHUPOBAHMUS: 3314l ONITUMU3ALUN

53 [TonsTue o mapagurMax nporpammupoBanusi. O030p SI3BIKOB
MIPOrpaMMHUPOBAHHUS

54 [Tonsatne 06 00BEKTHO-OPUEHTUPOBAHHOM
IpOrpaMMUPOBAaHUH

55 OO0BeKThI U Kiacchl. CBOMCTBA U METOALI 0OHLEKTOB

56 OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

57 IIpakTruyeckas padora no Teme "Vcnonabp3oBaHne TOTOBBIX
KJIACCOB B IporpamMme”

58 Pa3paboTtka nporpamMm Ha OCHOBE OOBEKTHO-
OpPUEHTHUPOBAHHOTO MOAX0]1a

59 [TpakTuyeckas padora "Pa3paboTka npocToi IporpaMMsl ¢
HCII0JIb30BaHNEM KJI1acCOB"

60 WNukancynsamnus. [Ipaktudeckas pabota o teme "Pa3paboTtka




KJIacca, UCTOJIb3YIOUIEr0 MHKATCYISALN0"

61 Hacnenosanue. [Tomumopduszm

62 [TpakTuueckas pabota mo Teme "PazpaboTka nuepapxuu
KJ1IaccoB"

63 Cpensl ObIcTpOii pa3paboTku nporpamm. [IpoexktupoBanue
uHTepdeiica noap30BaTEeN

64 [IpoekTupoBanue nuaTEpdEiica moIb30BaTEN

65 Mcnonp30BaHne TOTOBBIX YIPABISIEMbIX JIEMEHTOB IS
nmocTpoeHus uaTepdeiica

66 [IpakTuueckas pabota no teme "Pa3paboTka mporpaMmel ¢
rpadudeckum uaTepdericom”

67 N3ydenue BTOpOro si3bIka IporpaMMUpPOBaHUs

68 W3yuenne BTOpOro s3bIKa MPOTrPaMMHUPOBAHHS

69 DTanbl KOMIBIOTEPHO-MAaTEMATHUECKOTO MOJISTUPOBAHUS

20 JlMckpeTH3anus npyu MaTeMaTHIECKOM MOJIEITMPOBAHIH
HETPEPBIBHBIX MPOIeCCOB. MoIenpoBaHue TBUKECHUS

7 [IpakTuueckas pabota o Teme "MojaenupoBaHue
nBIOKeHnA"

79 MonenupoBanue 6uonorndeckux cucrem. I[Ipakruyeckas
pabota o Teme "MojienupoBaHue OHOIOTMYECKUX CUCTEM"

73 MareMaTHueCKHe MOJICTH B SKOHOMHUKE. BbaucinTensHbie
HKCIEPUMEHTHI C MOJICIISIMU
BepositHocTHBIE MOsienu. [IpakTudeckas pabora o reme

74 "MMuTalMOHHOE MOJICIIMPOBAHUE C TTOMOIIBIO METOAA
Mownre-Kapno"

75 KommnbrorepHoe MOJeIMpOBaHNUE CUCTEM aBJICHUSA

yII
76 O6paboTka pe3ynbTaTOB IKCIEPUMEHTA




77 TabnuaHbIe (pensinoHHbIE) 0a3bl TaHHBIX
[Touck, copTupoBka U GUIbTpaLMs TaHHBIX. 3aIIPOCHI HA

78 BBEIOOPKY JaHHBIX. 3aIPOCHI C TapaMeTpaMu. Beraucisembie
TOJIS B 3aIpocax

79 [IpakTrueckas padota mo Teme "PaboTta ¢ ToTOBOM 0a30i
TaHHBIX"

80 MHuorotabauaHbIe 0a3bl TaHHBIX. THITBI CBSI3EH MEXTY
tabnuuaMu. Buemnwuii kimtou. LlenocTHOCTh 0a3bl JaHHBIX

81 [IpakTuyeckas padora mo teme "Pazpaborka
MHOTOTaOIMYHOM 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

83 [IpakTuueckas padbota no Teme "3anpocsl K
MHOTOTA0IMYHOM 0a3e JaHHBIX"

84 S3pIK ynpasneHus qaaHasiMu SQL

85 [IpakTuueckas pabota no Teme "YrpapieHUe TaHHBIMU C
IMOMOIIBIO s3bIKa SQL"

86 Hepensiunonnsie 6a3bl JAHHBIX. DKCIIEPTHBIE CUCTEMBI

87 WHTEepHET-IPUIIOKEHUS
[TonsiTHE O CEpBEPHOM M KIMEHTCKON YacTsAX CauTa.

88 TeXHOJIOTHS «KIIHEHT — CepBep», €€ JOCTOMHCTBA U
HEJO0CTaTKH

89 OcHoBgsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "CoziaHue TEKCTOBOM BeO-
CTpaHUIbI"

91 OcHoBbl s1361ka HTML

92 OcHoBsl si361ka HTML

93 [TpakTrueckas padota mo Teme "Co3nanue BeO-CTpaHUIIBI,




BKJIIOYAIOIIEH MyJIbTUMETUIHBIE 0OBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUICO)"

94 OcHoBbI KackaaHbIX Tabsuil cTiei (CSS) 1

95 [IpakTrueckas padota nmo Teme "OdopmileHHe CTPAHHUIIBI C 1
IIOMOIIBI0 KaCKaIHbBIX TAaOIUIl cTUiIEn"

96 Cuenapuu Ha si3b1ke JavaScript 1

97 Cuenapuu Ha si3pike JavaScript 1

98 dopmbl Ha BEO-CTpaHHUILIC 1

99 [IpakTuueckas pabora no teme "O6paboTka faHHBIX hopMm" 1

100 Pa3memenue BeO-caiiToB. Ycimyra XOCTHHTa. 3arpy3ka 1
(haiisoB Ha calT
KangpupoBanue. UcnpaBienue nepcnekTuBbl. I ucrorpamma.

101 Koppexknuust ypoBHeit, koppekuus miBeta. OdeciiBeurnBanme 1
[BETHBIX U300paKEHUI
BBona n300pakeHuii ¢ UCTIOIb30BAaHUEM PA3TUUYHBIX

102 ndpoBbIX ycTpoiicT. [IpakTudeckas pabora mo Teme 1
"O6paboTtka uudposeIx potorpadpuit”

103 Perymib. PaboTta ¢ obnactsamu. @unbtpsl. [IpakTuueckas 1
pabota mo Teme "PeTyms mudpoBeix potorpaduii”

104 MHuorocnoitHbsie n3o0paxkeHus. TexcToBbie ciion. Macka 1
cnost. Kananel. CoxpaHeHue BBIJICIICHHONW 00J1acTh

105 [IpakTudeckas pabota mo Teme "MHOTOCIOMHBIE 1
n3o0paxeHus"

106 [ToxroToBka mimOCTpaIyii /i Bed-caittoB. [IpakTrueckas 1
pabota mo Teme "AHUMUPOBAHHBIE U300paKEHUS"

107 Bextopnas rpaduka. Bekropusaius pacTpoBbIX 1

n300pakeHUI




108 [TpakTuyeckas padora no reme "Bekropnas rpaduxa” 1

109 HpI/IHI_[I/iHLI MOCTPOCHUS U PEJaKTUPOBAHUS TPEXMEPHBIX 1
Mojenei

110 [IpakTrueckas padota mo Teme "Co3zanue MpoCThIX 1
TpEXMEPHBIX Mozeei"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "Cerounsie moaenu" 1

113 MonenpoBanue HCTOYHUKOB ocBelieHus. Kamepsl 1

114 [IpakTrueckas padota o teme "Penaepunr" 1

115 AnnutuBHbIE TexHOJOrUH (3D-npuHTEpPHI) 1

116 [TonsiTHE 0 BUPTYaJIbHOI pEaNbHOCTH U JIOTIOJTHEHHON 1
peampHOCTH

117 [IpoekTHO-OLIEHOYHAs AESTENbHOCTD 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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