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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpopmaruke (yriayOoiE€HHBINA YPOBEHb) HA YPOBHE CPEIHETO
obmero o6Opa3oBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaMm
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IpOTrpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYYAIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeycMaTpuBaeT ero
CTPYKTYpUpOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeaessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEOBATEIPHOCTh ~ MX  HM3y4eHUS ¢  y4€TOM  MEXMIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COEPKATEIIbHOTO HANOJHEHHUS Pa3HOTO BHUAA KOHTPOJS (MPOMEKYTOUHOMN
aTTecTalluu oOyuaromuxcs, BCEPOCCUHCKUX IIPOBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 0O0NIacTM  TMpPUMEHEHUsT  WH(GOPMATHUKH, TPEKIE  BCETro
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
NESITEIIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPhIBHOW TOJATOTOBKM OOYyYaromMxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TNpPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA, Aa€T TEOPETHUECKOE OCMBICICHUE, WHTEPIIPETAlUI0O U 0000IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKIIOYAIOT B ceO0si:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYECHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HHCTPYMEHTapusi JaHHOMU
peIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpEeAMETHON 00JacTH Kak IEeIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  Opo(ecCHOHaTBLHOTO  OOpa3oBaHUsSl MO  CHEHHUATBHOCTSIM,
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 O0OYy4Y€HUE, TMPOMBIIUICHHBIM HWHTEPHET BEUIEH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE cpedaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HWHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH 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, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



chOPMHPOBAHHOCTh  MPEJCTABICHUNW O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3THUECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENILCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHUsS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAaeT B ce0s
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOAUPOBaHUA HHGOpPMAIINH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY UX CJIOXKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YKCIIEC B 3aJa4ax aHajIu3a
JAHHBIX, HMCMOJB30BAaHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TaOMUL [Js pEeLIeHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeamera «Hbopmatrka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOYUEHHsI, HO MOTYT OBITh HPEJI0KEHbI ISl U3YYCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Cephl ACATENBHOCTU. YTIIYOJIEHHBIH YpOBEHb W3yUYEHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YacTHE B TMPOEKTHONM M WCCIENOBATEIHCKOW MESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSAMH OTpaciu WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHIO YYHUTENIS TpH IOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
gaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

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

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnipeniennéHHble BBIYMCIUTEIBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSX. BcrpoenHnsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUcTeM. Buibl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMHoe obOecrniedueHue. OmnepalOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JAEUMHCTAULALNUSA  HPOrPaMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerappoe ©  CcBOOOJHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MPOTPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MIPOTpaMMHOT0 obecrieueHus U MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpHET-TOPToBIIsA, OPOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJEWCTBUS U oOMeHa JIaHHbIMHU. CeTeBoi
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OO1ue mpobieMbl 3aiiuThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOTO  JOCTyNma K  JIMYHOM
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUA. VHQOpMalMOHHBIE NPOLIECCHl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI U3MEpEeHHs KonuecTBa UHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEePEBOa LEI0ro unciaa u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LEJIOr0 YHUCIA U3 ACCATUYHOW CHCTEMBI CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecaTUuHOW npobu B P-uunyro. J[BouuHas,
BOCBMEpUYHAs U HIECTHAALATEPUYHAsT CUCTEMbl CUHUCIEHUS, CBS3b MEXKIYy HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONYHO-IeCITUYHASL CUCTEMA CUUCIICHUSI.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBeToBbie Monenu. BekTopHoe komupoBanue. @opmarbl rpapuyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTe BbICKa3bIBaHMs. BpICKa3bIBaTeNbHbIE (POPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE MPEoOpa3oBaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckue  QopMbl  Jormueckux  BblpakeHHil.  CoBepILEHHbIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBICE HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. I[loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTax IO
3aJJTaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3aMKCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JMana3oHa 4YHcel MpU OrpPaHUYEHHH KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMUHBIIMA
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBneHnre BEHIECTBEHHBIX YHUCEN B NMaMATH KOMIbIOTEpa. 3Haualas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H NIPOrPaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHust 3ajad Ha KommbloTepe. WHCTpyMeHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE MTporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHNI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pAa3NMYHBIX  BUAOB  IUKJIOB. HBapuaHT ULHKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

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

Aaroput™Mbel 00pabOTKHU HATYpaJIbHBIX YMCEJ, 3alIUCAaHHBIX B MO3WLUOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

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

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3zbuenue 3agaun Ha noazagaud. [lognporpammel (mpoueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOJMOTEKH s3bIKa MNPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPAaMM  CTOPOHHUX  MPOU3BOJUTENEH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOnmxkEéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BhIuncieHue miomaaei
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOI'O JIEJECHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBaHUS JJisi 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanis Bcex CIOB B HEKOTOpPOM andaBuTe, YAOBIECTBOPSIONMIUX 3aJaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO apU(PMETHUECKOr0, MHHUMAIBFHOTO U MaKCHMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY 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). JIBowuHbId TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencrTBa TNOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuia 1uuTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTUPOBAHMS MaTeMaTHUYECKUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJEINH, MPeoOpa3oBaHKe JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTBa u



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

AHaJIM3 JTaHHBIX C MOMOIIBIO BJEKTPOHHBIX Ta0JuUll. BhIUKClIeHHE CyMMBI,
cpeaHero apuMeTHIeCKOro, HauOoJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JIara3oHa.
Brruncnenne koddduiimeHta Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbIX jguarpamm. I[loctpoenue rpadukoB
¢bynkuii. [Togbop muHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHWe ypaBHEHHMH C IOMOIIBI0 Tojabopa Tmapamerpa.
OntuMuzanms Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00aJbHBIA MHUHHUMYMBI IICJICBOM
bynaknuu. Pemenne 3a1ad onTUMHA3AIAN C TIOMOIIBIO 3JIEKTPOHHBIX 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 JnaHHbIX. Anroput™M RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
WH(POpMAIIMOHHOTO 00BbEMA JTAaHHBIX U XapaKTEPUCTUK KaHama CBs3u. [IpuunHb
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMmImoHeHTBI cucTEMBI M HX B3auMoaelcTBue. CHCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

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

[IpencraBnenne pe3yabTaTOB MOJAEIHUPOBAHUS B BHUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHauu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeo. JlepeBbs momcka. CrocoObl 00xoma aepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOTO0 HHTEJIEKTa. CepBUCHl MAIIMHHOIO IMEpeBoAa U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METOI0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

@opMmanuzanus ~ HOHATHSA — anropurma. Mammnaa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI  ITOJMHOMHAIBHON
cinoxxHoctd. Ilepebopublie anroputmsl. llpuMepsl pa3iaMyHBIX —AJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AJITOPUTMA
«pemiero DparocheHar.

MHoropa3zpsaHble 1eble Yhclia, 3aa4d JJIMHHOW apu(pMETHKU.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHI.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INporpaMMHUpPOBAaHME Kak METOJA pEIIeHHs 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



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

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

Cpenbr  ObicTpoit pa3paboTku mporpamm. [IpoexkTupoBanue uHTEpdeiica
nonb3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

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

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  mozenu.  Mertoasl Monte-Kapno.  Mmuranmonsnoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oif naHHBIX. 3amonHeHue Oa3pl naHHbIX. [louck, copTUpoBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

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

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHUi C WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

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

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBabie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHUEHTAIlMH, TIO3UTHUBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanuzaluMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U TMPaBOMOpPsJKa,  COOJIIOJICHUE  OCHOBOIOJIATAIONIUX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CUET



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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpodecCHOHAIBHON JeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA U HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W C€aMOOOpa3OBaHHMIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HaHWE IJI00ATBHOTO XapakTepa JKOJIOTHMYCCKUX MPOoOJIeM U IMyTeH HX
pelleHus, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTCH HMH(DOpPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIDKCHUSAM HAYYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JACSITEIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce MOCTHKEHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaAMMBI
no wuH(MOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  AMOITMOHATHHBIN
WHTEIIICKT, MPEANOIaraoni copMHUpOBaHHOCTS:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTHh aJanTUPOBATHCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIKEHUIO TS U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSTHHE
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
oOpa3zoBanust y oOy4aromierocss OyayT chOpMUpOBaHbBl MeTalpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

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

yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUS JIs CPaBHEHHS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOAOB PEUICHUS TPAKTUYECKUX 33]1ay, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, 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
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE 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 IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOTyYeHUsT HHPOPMAIIUN U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpoOpMaMu W I[EJIEeBOW  ayJuTOpUH, BBHIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHU3aIlMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

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, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
cMAT4YaTh KOH(l)JII/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,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUS MO HUX JOCTWKECHHUIO: COCTABJATH IUIaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OIECHWUBATh WAEH C MO3UIHAM HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ

1) camoopranu3amnus:

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

CaMOCTOSITENIbHO ~ COCTAaBJISITh IUIAH pELIEHUS NpoOsieMbl € 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 MPUOOPETEHHBIN OIIbIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAINA3E PpPE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro 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(POPMALIMOHHBI  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN 3 PerT», «MHDOPMAITMOHHAS CUCTEMAY, «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 TIOJYYEHUS W  HANpaBJICHUS  UCIOJIb30BAaHUS, YMEHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1ay aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKAa KadecTBa JAaHHBIX, BBIOOp W/WIM TIOCTPOSHHE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
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
MUpE, 0 0a30BBIX MPUHIIAIIAX OPTaHU3ANNHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTei, 00 OOmMUX MPUHIUIAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMporpaMM, 0a3 JaHHBIX W
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 OMNpPEACNATh CPEAHIOI CKOPOCTh IE€peAadyd 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 IMOCTPOCHHUS 3alUCH YKCIIa B MO3UIIMOHHON CUCTEME CUUCIICHUS
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 MPe0oOpPa30BAHMS JIOTHUECKUX BBIPAXKEHUH, HCIOIb3YS
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 YPAaBHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK M JAPYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJAUTH MPUMEPHI HECKOIBKUX aITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIQ/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHUE OCYIIECTBISATh AHAIW3 NPEMJIOKEHHOW IPOTPaMMBI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OIpENENATh, MPU KAaKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
pOrpamMmbl, (HOPMYIUPOBATH MPEJIOKEHHUS 10 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHUE HCITOJIH30BATh AJICKTPOHHBIC TAOJHIIBI JUTsI aHAIW3a, TPEICTaBICHUS
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 m3yueHus kypca MHPOpPMATHKH YriIyOn€HHOTO ypoBHS 6 11
Knacce oOydaromuMmMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAaHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), MCIOJIb30BaTh MPOCTEUIINE
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 AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a7aud, CBSI3AHHBIE C aHAIMU30M Tpados
(3aJayd  MOCTPOEHUS ONTUMAILHOIO IyTH MEXAY BeplIMHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB U JJIA TMPEACTaBICHUS apU(PMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEaTU30BBIBATH B BHJE NporpamMm 0a3oBbIC
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 OMNEpalK CO CTPYKTypamMu JaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTIIAJIKH MIPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUsI W PabOThl C HUMH, YMEHHE WCIIOIh30BaTh TAOIUYHBIC
(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 MOJICIH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITOJHSTH
aHaJgu3 Ppe3yJbTaTOB, IMOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JIMYHOEC WH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
K ) .
11 OMITBIOTED - YHHBEPCAIILHOE YCTPOHCTBO 5 https://kpolyakov.spb.ru/
00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme https://kpolyakov.spb.ru/
1.3 KommbrorepHsie cetn 0.5 https://kpolyakov.spb.ru/
1.4 WNudopmannonnas 6€30macHOCTb 0.5 2 https://kpolyakov.spb.ru/
Htoro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IT
2.1 PEACTABICHHE HHpOpMALIH B 19 3 2 https://kpolyakov.spb.ru/
KOMITbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14 https://kpolyakov.spb.ru/
2.3 KomnbrotepHas apudmerrnka 7 https://kpolyakov.spb.ru/
Hroro mo pazueny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 Brenenue B mporpamMmmupoBaHue 16 1 0.5 https://kpolyakov.spb.ru/
3.2 BcniomoratenbHbIE anropuTMbI https://kpolyakov.spb.ru/
3.3 YuciaeHHBIE METOIBI https://kpolyakov.spb.ru/
A Opad
3.4 HIFOPHEMEL OOPADOTI CHMBOTRHREX 5 1 1 https://kpolyakov.spb.ru/
TTAHHBIX



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

3.5 Anroput™bl 00pabOTKU MacCHBOB 10 1 3.5 https://kpolyakov.spb.ru/
Wroro no pazueny 44
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHU
41 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5 https://kpolyakov.spb.ru/
4.2 AHanu3 TaHHBIX 1 3 https://kpolyakov.spb.ru/
Wroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13 21.5



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
141
1.1 HOPMALHIS It HHIGOPMALHOHITbIE 10 2.5 https://kpolyakov.spb.ru/
IIPOIIECCHI
1.2 MoaenupoBanue 8 3 2 https://kpolyakov.spb.ru/
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DIEMEHTHI TEOPUH AJITOPUTMOB 6 1 https://kpolyakov.spb.ru/
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10 https://kpolyakov.spb.ru/
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45 httos://kpolyakov.spb.ru/
POrPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
K -
3.1 OMIBIOTCPHOMATEMATHHCCIOC 8 1 2 https://kpolyakov.spb.ru/
MOJICITUPOBAHHE
3.2 baser gaHHBIX 10 1 4 https://kpolyakov.spb.ru/
3.3 Be6-caiiTst 14 4 https://kpolyakov.spb.ru/
3.4 KomnbsrotepHas rpadpuka 3.5 https://kpolyakov.spb.ru/
3.5 3D-MoenupoBanue 3 https://kpolyakov.spb.ru/
Hroro no pazneny 48



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13

36.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara uzyyenus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/bHbIE

pecypchl

TpeOGoBaHMs TEXHUKU
0€30MacCHOCTH U TUTUEHBI IIPU
paboTe ¢ KOMIbIOTEpPAMU U
JIPYrUMH KOMIIOHEHTAMH
I(PPOBOTO OKPYKECHUS

01.09.2025

07.09.2025

[puHIUTIBL pabOTHI
KOMITHIOTEPOB ¥ KOMITBIOTEPHBIX
CHCTEM

01.09.2025

07.09.2025

OO0MeH TaHHBIMHU C TIOMOIIIBIO

mH. KOHTposuiepbl BHEITHUX

YCTPOICTB

ABTOMaTHYECKOE BBITTOJIHEHHUE
MIPOTrpamMMBbI MPOIECCOPOM

OneparnBHas, NOCTOSIHHAS U
JIOJITOBPEMEHHAS NTaMSATh.
KoHTponieps! BHEMIHUX
ycTporcts. [Ipssmont goctyn k
aMATH

CoBpeMeEHHbBIE KOMITBIOTEPHBIE
TEXHOJIOTUU

01.09.2025

07.09.2025

01.09.2025

07.09.2025

08.09.2025

14.09.2025

08.09.2025

14.09.2025

[Iporpammuoe obecnieuenue

08.09.2025

14.09.2025




KOMITBIOTEPOB, KOMITBIOTEPHBIX
CUCTEM U MOOUJIbHBIX YCTPONCTB

CucreMHoe NporpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHCTEMBI

08.09.2025

14.09.2025

10

11

12

13

14

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapannensHoe
IIPOrpaMMHUpPOBaHUE

WHCTasamus u JeMHCTAIUISINS
POrPaMMHOTO O0ECIICUeHUS

®daiisioBble cucTeMbI. [IpuHIUTIBI
pa3MelieHusi 1 MMEHOBaHU S
(daiIoB B JOJITOBPEMEHHON
mamsatu. [11aGnons! 11 onrcaHus
rpymi ¢ainos
3akoHOaTeNbCTBO Poccuiickoit
®eneparnuu B 0051aCTH
MIPOrpaMMHOTO 00€CTIeUeHUs U
JTaHHBIX

[TpyHIMIIBI TOCTPOEHUS U
anmnaparHble KOMIIOHEHTHI
KOMIBIOTEpHBIX ceTeil. CeTeBble
IIPOTOKOJIBI

Cetb UnTEpHET

15.09.2025

21.09.2025

15.09.2025

21.09.2025

15.09.2025

21.09.2025

15.09.2025

21.09.2025

23.09.2025

29.09.2025

23.09.2025

29.09.2025

15

16

Pasnenenne IP-cetu Ha moaceTu ¢
TTOMOIITbI0 MaCOK ITOJICETEH

CereBoe aIMUHUCTPUPOBAHHE

0.5

23.09.2025

29.09.2025

23.09.2025

29.09.2025




17

Buasl gestenbHOCTH B CETH
Nurtepuer. CepBucel MuTepHera.
['ocynapcTBeHHbIE 3JIEKTPOHHBIE
CEPBUCHI U YCIYTH

30.09.2025

06.10.2025

18

19

20

NudopmarnmonHas 6€301macHOCTh

BpenonocHbie mporpaMmHoe
obecrieueHrne U METOIbl OOPHOBI C
HUM

[TpakTuueckas paboTa 1o Teme
"AHTUBUPYCHBIE IPOrPaMMBbI"

30.09.2025

06.10.2025

30.09.2025

06.10.2025

30.09.2025

06.10.2025

21

OpraHmaum{ JIMYHOT'O apXHBa
uHpopmanuu. PesepsHoe
konupoBanue. [laponbHas
3alIKTa apXuBa

07.10.2025

13.10.2025

22

23

[[ndpoBanue TaHHBIX

Anroput™ mmdposanus RSA.
Creranorpadus

0.5

07.10.2025

13.10.2025

07.10.2025

13.10.2025

24

[IpakTuyeckas pabora o Teme
"[upposanue naHHBIX"

07.10.2025

13.10.2025

25

26

WNudopmanus, naHHble ¥ 3HAHUSL.
WNudopmanronHsie nporeccs B
pUPOJIE, TEXHUKE U OOIIECTBE

HenpepbiBHBIC U TUCKpPETHBIE
BEJIMYMHBI 1 CUTHAJIEL.
HeobxoammocTh TuCcKpeTH3aum
uH(pOpMaINH, TIPeTHA3HAYCHHON
JUTSL XpaHCHUS, TIepeIavud 1

14.10.2025

20.10.2025

14.10.2025

20.10.2025




00paboTKH B IUPPOBBIX
cucTeMax

27

JIBoM4HOE KOMpPOBaHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIE
Kobl. JlekoaupoBaHue
COOO0ILIeHUH, 3aITUCAHHBIX C
MIOMOILIbI0 HEPABHOMEPHBIX
KOJIOB

14.10.2025

20.10.2025

28

VYcenosue @ano. [loctpoenune
OJITHO3HAYHO JEKOAMPYEMBIX
KOJI0B C ITOMOILIBIO JiepeBa. ['pad
Aun. A. MapkoBa

0.5

14.10.2025

20.10.2025

29

EnuHULBI H3MEpeHUs KOJIMYECTBA
uHpopmanuu. AndaBUTHBIN
MIOJIXOJT K OIICHKE KOJINYECTBA
uHpopmaruu

0.5

21.10.2025

26.10.2025

30

31

CHCTEMBI CUNCIICHUS

IlepeBon uucen U3 oOfHOU
CHUCTEMBI CUHUCIIEHUS B IPYTYIO

21.10.2025

26.10.2025

21.10.2025

26.10.2025

32

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbI
CUHUCJICHUA, CBA3b MCKIAY HUMU

21.10.2025

26.10.2025

33

I[BOI/I‘-IH&S[, BOCBMCpHUYHAA U
meCTHaauaTCpuIHas CUCTEMbI
CUUCJICHUA, CBA3b MCIKY HUMU

05.11.2025

11.11.2025

34

JIBOI/I'-IHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbI
CUHCIICHUA, CBA3b MCXKY HUMU

05.11.2025

11.11.2025




35

Apudmernueckue onepanum B
HO3UIIMOHHBIX CHCTEMaxX
CUUCIICHHS

0.5

05.11.2025

11.11.2025

36

TpouuHasi ypaBHOBEILICHHAs
CHCTEMA CUUCIIEHUS

05.11.2025

11.11.2025

37

38

I[BOI/I‘-IHO-I[GCSITI/I‘IHEUI cuCTCMa
CUHCJICHUA

KoaupoBanue TekcToB

0.5

12.11.2025

18.11.2025

12.11.2025

18.11.2025

39

40

41

42

43

44

PactpoBoe konupoBanue
MU300paKEeHHI

[TpakTHueckas paboTta 1mo Teme
"JluckpeTruzarus rpadguaeckoi
uH(popmarun"

[IBeToBbIe MOsIeH. BexkTopHOE
koupoBaHue. opmatsl (aitios.
Tpéxmepnas rpaduxa.
®pakranpHas rpapuka
KoaupoBanue 3Byka. OueHka
MH(POPMALIMOHHOTO 00bEMa
3BYKOBBIX JIAHHBIX NPU 33JIaHHBIX
YacTOTE JUCKPETU3AIUU U
Pa3pAIHOCTH KOAUPOBAHUS

[TpakTuyeckas pabora 1o reme
"JluckpeTn3anus 3ByKOBOI
uHpopmanun"

OcHOBBI anreOpsl JIOTUKU

0.5

0.5

12.11.2025

18.11.2025

12.11.2025

18.11.2025

19.11.2025

25.11.2025

19.11.2025

25.11.2025

19.11.2025

25.11.2025

19.11.2025

25.11.2025




45

Jloruueckue onepanuu. TaOmuibt

HUCTHUHHOCTH

26.11.2025

02.12.2025

46

Jlornueckue BeIpaXeHUsl.
Jlornueckue TOXKIeCTBA.
JlokazaTenbCTBO JIOTHUECKUX
TOXJIECTB C IIOMOIIBIO TAOIHI]
WCTUHHOCTH

0.5

26.11.2025

02.12.2025

47

[IpakTuyeckas pabora o Teme
«ITocTpoeHue u aHaIM3 TAOIIHIL
VCTHHHOCTHU B TaOJIMYHOM
poreccopey

26.11.2025

02.12.2025

48

Jlornueckue onepanuu u
oIepanuu HaJl MHOKECTBaMHU

26.11.2025

02.12.2025

49

50

51

Jlornueckue onepanuu u
oIepanuy HaJl MHOKECTBaMU

3aKOoHBI areOpbl JIOTUKH.

OKBHUBaJICHTHbIE TPe0OPa30BaHUS

JIOTUYECKHUX BBIPAKECHUIN

Jlornueckue ypaBHeHHUs U
CUCTEMBI ypaBHEHUN

0.5

0.5

03.12.2025

09.12.2025

03.12.2025

09.12.2025

03.12.2025

09.12.2025

52

53

Jlornueckue GpyHKIUU.
3aBHCHUMOCTb KOJINYECTBA
BO3MO>KHBIX JIOTHYECKHUX
(GyHKLIUH OT KOTMYECTBa
aprymeHToB. [lonaHble cucTeMbl
JOTHYECKUX (DYHKIIMH

Kanonnueckue popmer
JIOTUYECKUX BBIPAKEHUM.

0.5

03.12.2025

09.12.2025

10.12.2025

16.12.2025




54

CoBepliieHHbIE TU3BIOHKTUBHBIE
U KOHbIOHKTHUBHBIE HOpMaJIbHbIE
(b OpMBI, aITOPUTMBI UX
MOCTPOCHUS IO TabJnLe
UCTUHHOCTHU

Jlormueckue 3JIeMEHTEI B COCTaBe
KOMIIBIOTEPA

10.12.2025

16.12.2025

55

Tpurrep. Cymmarop.
MHoropa3psaIHbIi CyMMaTop

10.12.2025

16.12.2025

56

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOIO
BBIPAKEHMS 110 JIOTUYECKOU
cxeme

10.12.2025

16.12.2025

57

58

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue LenbIX Yucen B
NaMATH KOMIbIOTEpA.
OrpaHr4eHHOCTh quana3oHa
YHCEN IIPU OrpaHUYECHUN
KOJIMUECTBA pa3psoB.
IlepenosiHeHUE pa3psAIHON CETKH

17.12.2025

23.12.2025

17.12.2025

23.12.2025

59

60

be33HakoBEIC M 3HAKOBEIC
IaHHble. 3HAKOBBIM OUT.
JIBOMYHBII TOTIOTHUTEIBbHBIA KOJI
OTPULATETBHBIX YUCEN

[TobutoBbie TOTHUECKHE
onepanuu. Jlornueckuit,
apuMETUUECKUN U IIUKITNICCKUN

0.5

17.12.2025

23.12.2025

17.12.2025

23.12.2025




CABUTHU

61

62

63

64

65

IudpoBanue ¢ MOMOUIBIO
oOUTOBOM omepanuu
«uckmougaromiee NI

[IpencraBnenue u XxpaHeHHE B
naMaTh KOMIbIOTEpa
BEILECTBEHHBIX YHUCEI

Brinonnenue oneparuii ¢
BEIESCTBEHHLIMU YHCIIAMH,
HAKOIUIEHUE OLIMOOK IIPU
BBIYMCIICHHIX

[TpakTuueckas paboTa 1o Teme
«M3yueHune nopaspsiHOro
MaITUHHOTO MIPEICTABICHUS
LEJIBIX U BEIIECTBEHHBIX YHCEI»

AHanM3 alropuTMOB

0.5

24.12.2025

30.12.2025

24.12.2025

30.12.2025

24.12.2025

30.12.2025

24.12.2025

30.12.2025

12.01.2026

18.01.2026

66

Drarnbl pemeHus 3a1a4 Ha
KOMIIBIOTEPE.
HNHcTpymMeHTanbHBIE CPEACTBA!
TPaHCIATOP, OTIATUHK,
npoGUINPOBIIMK

12.01.2026

18.01.2026

67

Cpena nmporpaMMHpOBaHHS.
Komnussiius 1 uHTEpIIpeTanus
nporpamm. BupryanbHsie
MaluHbl. IHTerpupoBaHHas
cpena pa3paboTKu

12.01.2026

18.01.2026

68

Mertoanl OTIaaKH nporpamm

12.01.2026

18.01.2026




Tumsr MEPCMCHHBIX B A3LIKC

69 19.01.2026  25.01.2026
POrPaMMHUPOBAHUS

70 O06paboTKa HeNbIX Ynuces 19.01.2026  25.01.2026

71 O06paboTka BEIIECTBEHHBIX YUCE 19.01.2026  25.01.2026

79 CiyyaliHbl€ U IICEBIOCTyYaiiHbIE 19012026 25.01.2026
yucna

73 Bersnenus. CnoxHsle ycloBus 0.5 26.01.2026  01.02.2026

74 LIMKITBI C YCITOBHEM 26.01.2026 01.02.2026
LukJitel MO NEpEMEHHOM.

7 B

° SAIMOSAMCEHACMOCTE 26.01.2026  01.02.2026

pa3IMYHBIX BUOB IIUKJIOB

76 O06paboTka HaTypaJbHBIX YHCEN C 05 26.01.9026  01.02.2026
UCTIOJIb30BaHUEM LIUKJIOB
HaxosxneHne Bcex MpocThIX
Yrces B 3aJaHHOM JlMarna3oHe

77 [TpakTryeckas pabora o Teme 0.5
«Pemenue 3a1a4 MeTOI0M 02.02.2026  08.02.2026
nepedbopa

78 VHBApHAHT [HKITA 02.02.2026 08.02.2026

79 JlokyMeHTHpOBaHHE MTPOrpamMM 02.02.2026  08.02.2026

80 O6pzi60TI<a TAHHBIX, XPAHALIUXCS 02020096 08.02.2026
B (haitnax

81 Pa30Ouenne 3agaun Ha mog3amayn 09.02.2026  15.02.2026




82

83

Hcnonp3oBanue CTaHIapTHON
OMOJIMOTEKH A3BIKA
MIpOrpaMMHUPOBAHUS.
[Nonkiroyenne OUOINOTEK
MOAMPOrPaMM CTOPOHHHX
IIPOU3BOJUTENIEH

[ToanporpamMmsl (TIpoLieTyphI 1
yHKIMN)

09.02.2026

15.02.2026

09.02.2026

15.02.2026

84

[Hoanporpammsl (poueypsl U
yHKIHH)

0.5

09.02.2026

15.02.2026

85

86

[IpakTuyeckas paborta o Teme
"PazpaboTka moamporpamm"

Pexypcus. PexypcuBHbie
00BeKTHI ((ppaxTasr).
PexypcuBHbIE TpOLIEAYPHI U

¢yukuuu. Mcnonb3oBanue cTeka

JUISl OpraHU3alMK PEKYPCUBHBIX
BBI30BOB

0.5

16.02.2026

22.02.2026

16.02.2026

22.02.2026

87

88

89

90

91

[IpakTuyeckas pabora o Teme
"PexkypcuBHBIE IOITPOrPaMMBbI"

MoaynbHBIN TPUHLIMI
MOCTPOEHUS IMPOrpamMm

YuciaeHHbIe METOObI

[IpakTuyeckas pabora o Teme
«HucnenHoe penieHue
YpaBHEHUI»

Hcnonb30BaHne TUCKpETH3AUU

16.02.2026

22.02.2026

16.02.2026

22.02.2026

23.02.2026

01.03.2026

23.02.2026

01.03.2026

23.02.2026

01.03.2026




B BBIYUCIIUTCIBHBIX 3aadax

92

[IpakTuyeckas pabora o Teme
«[Ipubnmx€HHOE BHIYMCICHNE
JUTUH KPUBBIX U TUIOIIA/ICH

buryp»

23.02.2026

01.03.2026

93

94

[IpakTuyeckas pabora o Teme
«ITouck makcumyma (MUHUMYMa)
G YHKITII

O06paboTka CUMBOJIbHBIX JIaHHBIX.
Anroput™mbl 06paboTKH
CUMBOJIBHBIX CTPOK: MOACYET
KOJINYECTBA IOSIBJICHUI CHMBOJIA
B CTPOKE

02.03.2026

08.03.2026

02.03.2026

08.03.2026

95

Anroput™mbl 06paboTKH
CUMBOJIbHBIX CTPOK: pa30neHue
CTPOKH Ha CJIOBA 110 IPOOETbHBIM
CHMBOJIaM

0.5

02.03.2026

08.03.2026

96

Anroput™bl 00paboTKH
CHUMBOJIBHBIX CTPOK: ITOMCK
MIOJICTPOKH BHYTPH JTaHHOU
CTPOKH; 3aME€Ha HalJICHHOU
MOACTPOKH Ha APYI'YIO CTPOKY

0.5

02.03.2026

08.03.2026

97

[IpakTuyeckas pabora o Teme
"O6paboTKa CTpOK ¢
UCIOJIb30BaHUEM (YHKITUI
CTaHJAPTHOU OMOJIIMOTEKH S3bIKA
porpaMMupoBasus”

09.03.2026

15.03.2026

98

FCHCpaLII/ISI CJIOB B 3aJaHHOM

09.03.2026

15.03.2026




andasure

MaccuBH 4 IOCIeI0BAaTEIbHOCTH

9 T :
9 yrcen. [Ipaktuyeckas padora 1o 1 0.5 09.03.2026  15.03.2026

Teme ""3amnonnenue maccusa'

O000mEHHBIE XapaKTePUCTUKHU

100 1 0.5 09.03.2026 15.03.2026
MaccuBa
JIMHEeWHBII MOUCK 3aJaHHOIO
3HAYEHUS B MacCUBe.

101 [TpakTrueckas paboTta 1mo Teme 1 0.5

" . =
JIMHEeWHBIN TOUCK 3aJaHHOIO 16.03.2026  20.03.2026

3HAYEHUA B MaccuBe"

[TpakTuueckas paboTa 1o Teme

"H
102 OHNCK MUHHUMAJIBHOI'O 1 1

(MakCHUMaJIbHOT'0) JIEMEHTA B 16.03.2026  20.03.2026

YHCIIOBOM MaccuBe"

CopTupoBKa 0 JHOMEPHOTO
MmaccuBa. [IpocTeie MeToabI
103 coptupoBkH. [IpakTuueckas 1 0.5
pabota no Teme "IIpocTrie

16.03.2026  20.03.2026
METO/Ibl COPTUPOBKHU MaccuBa"

CoprupoBka cnusiHueM. beicTpas
COpPTUPOBKA MaccuBa (aJIrOPUTM

104 QuickSort). TTpakTuueckas 1 0.5
paborta no Teme "beicTpas

16.03.2026  20.03.2026
COpPTUPOBKA Maccupa"

JIBOMYHBII TOUCK B

1 . .
05 OTCOPTHPOBAHHOM MAacCCHBE 1 0.5 30032026 05.04.2026

[TpakTnueckas paboTa 1o Teme




" JIBOMYHBIN MTOUCK"

106 JIByMepHBIC MACCUBBI (MaTPHIIBI) 30.03.2026  05.04.2026
107 AnropuT™MbI 00pabOTKH MaTPHII 0.5 30.03.2026  05.04.2026
108 Pemenue 3amay aganmnsa JaHHBIX 30.03.2026  05.04.2026
109 Cpenctsa TekCTOBOrO 06.04.2026 12.04.2026
porueccopa
110 KommprorepHas BEpCTKa TeKCTa 06.04.2026  12.04.2026
[TpakTuueckas paboTa 1mo Teme
" 5
111 Beperka noxymenros ¢ 1 06.042026  12.04.2026
MaTeMaTH4ecKuMu popmynamu"
112 HNHCcTpyMEHTHI peLieH3uPOBAHMS 06.04.2026  12.04.2026
113 [IpakTuyeckas pabora o Teme 1 13.042026  19.04.2026
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
OO6nauHble CEPBUCHI.
Konnextusnas pabora ¢
114 nokymeHTamu. IIpaktnueckas 0.5
n
pabora o teme "KosnekTuBHas 13.042026  19.04.0026
pabora ¢ fokymeHTamu"
115 Amnanu3z nanseix. bonbmme 05 13.040026  19.04.2026
JTAaHHBIE
116 MaumHHOE 06yueH e 13.04.2026 19.04.2026
117 AHQJIU3 IAHHBIX C IOMOIIIBIO 0.5 20.04.2026 26.04.2026
AJIEKTPOHHBIX Ta0JIHIL
118 [IpakTuyeckas pabora o Teme 1 20.04.2026  26.04.2026




"AHanu3 IaHHBIX C IOMOIIBIO
3JICKTPOHHBIX TabIUIr"

119

120

[Moctpoenue rpaduKoB QyHKIIHIA.
[IpakTuyeckas pabora o Teme
"HarnsaHoe npeacraBieHue
pPE3yJbTaTOB CTATUCTUYECKON
00pabOTKHN JaHHBIX B BUJIE
JarpamMM CpeicTBaMH peaaKTopa
3JICKTPOHHBIX TabIUII"

JIunuu tpenpa. [Ipaktuyeckas

pabora o Teme "[loadop muHUM
TpeH/1a, MPOrHo3upoBaHue”

0.5

0.5

20.04.2026

26.04.2026

20.04.2026

26.04.2026

121

[Toxbop mapamerpa.
[TpakTnueckas paboTa 1o Teme
"YuclieHHOE pellleHHe YpaBHEHUN
C TIOMOIIIBIO TI0100pa rmapameTpa”

0.5

27.04.2026

03.05.2026

122

123

124

OnTuMmu3anys Kak IOHUCK
HaWJIy4ylIero peleHus B
3a/IaHHBIX YCJIOBUSX.
[TpakTudeckas paboTa mo Teme
"Pemenue 3a1a4 ONTUMH3AIIMH C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

PesepBHOE Bpems

PesepBHOE Bpems

0.5

27.04.2026

03.05.2026

27.04.2026

03.05.2026

27.04.2026

03.05.2026

125

PesepBHOE Bpems

04.05.2026

10.05.2026

126

PesepBHOE Bpems

04.05.2026

10.05.2026




127 PesepBHOE Bpems 1 04.05.2026  10.05.2026
128 PesepBHOE BpeMms 1 04.05.2026  10.05.2026
129 PesepBHOE Bpems 1 11.05.2026  17.05.2026
130 PesepBHOE Bpems 1 11.05.2026  17.05.2026
131 PesepBHOE Bpems 1 11.05.2026  17.05.2026
132 PesepBHOe Bpems 1 11.05.2026  17.05.2026
133 PesepBHOE Bpems 1 18.05.2026  20.05.2026
134 PesepBHOE Bpems 1 18.05.2026  20.05.2026
135 Pe3epBHOE Bpems 1 18.05.2026  20.05.2026
136 PesepBHOE Bpems 1 18.05.2026  20.05.2026
OBIIEE KOJIMYECTBO YACOB I10 136 13 215

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero Jara uzydyenus o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 KomnyecTBo nHbOpMaLIHH 1 01.09.2025  07.09.2025
2 AJNTOPUTMBI COKAaTHsI TAHHBIX 1 01.09.2025  07.09.2025
3 ANTropHT™ Xa(b(bMaHa 1 01.09.2025 07.09.2025
[IpakTuueckas padbota 1o Teme
4 " 1 1
oxaTue JAHHBIX C MOMOIIBIO 01.09.2025  07.09.2025
anropurMa Xaddmana"
5 Anroput™ LZW 1 08.09.2025 14.09.2025
AJNTOPUTMBI CYKATHS TaHHBIX C
norepsmu. [IpakTuueckas pabora
6 o teMe "CrxkaTne TaHHBIX C 1 0.5
l'[OTep'f[MI/I (amroputmsl JPEG, 08.09.2025  14.09.2025
MP3)
7 CxopocTh niepeaun JaHHBIX 1 08.09.2025  14.09.2025
8 [TomexoycToiturBbI€ KOIbI 1 08.09.2025  14.09.2025
9 HpaKTI/I‘lCCKafipaﬁOTa 110 TEME 1 1 15.00.2025  21.09.2025
"[TomexoycroitunBbie KOAbI"
CucreMbl. KOMIIOHEHTEI CUCTEMEI
10 U UX B3aHUMOJIEHCTBUE. 1 15092025  21.09.2025

CucteMHBbIi 3P PEKT.




YnpasieHue Kak
WHGOPMAIIMOHHBIH ITpoIecC.
OO6parHas cBs3b

11 MoIeTH 1 MOTETHPOBAHHE 15.09.2025 21.09.2025
12 Tpader 1 15.09.2025 21.09.2025
13 Peluterye 3af1ai ¢ NOMOLIEH0 05 23002025  29.09.2025
rpa¢oB
14 JlepeBbs 0.5 23.09.2025  29.09.2025
15 OCHOBbI TEOPHH TP 0.5 23.09.2025  29.09.2025
[IpakTuueckas pabota 1o Teme
1 "1 7
6 OWCK BI)II/IprjHIHOI/I CTpaTeI‘UI/II/I 93.09.2025  29.09.2025
B UTpe ¢ MOIHOH nHpopmarmen"”
17 CpencTBa UCKYCCTBEHHOTO 05 30092005  06.10.2025
MHTEIUICKTa
[IpakTuyeckas paborta no Teme
n
18 CpencrBa HCKYCCTBEHHOTO 30092095  06.10.2025
UHTEIIeKTa"
dopmanuzanus NOHATUSL
anropurma. MammuHa TeropuHra
19 KaK YHUBEpCAJIbHas MOJIENb 0.5
. T Yépua—
BPIHHCTICHHI. 1 €3HC HepHa 30.09.2025  06.10.2025
TrropuHra
[IpakTuyeckas pabora o Teme
20 "CocraBieHue MpocTou
TPOTPAMMDI JUTA MAttHeT 30.09.2025  06.10.2025

Teropunra"




21

22

23

24

25

26

27

Mammmuna ITocrta

Hopmanbhbie anropudmel
Mapkona

AJITOPUTMUYECKHU
Hepa3peluMbIe 3a1aud. 3a1a4a
octaHoBa. HeBO3MOXKHOCTH
aBTOMATHUYECKOM OTJIaJ KU
porpaMm

CII0KHOCTB BBIUMCIIEHUN

[Touck IPOCTHIX YKCEN B
3a/IaHHOM JIMANa30He C TOMOIIIBIO
AJITOPUTMA «PEIICTO
Oparochenar

[pakTuyeckas pabora o reme

"[Tourck MpOCTHIX YKCEN B
3aJaHHOM auana3oHe"

MHoropa3psiiHbI€ LENbIE YUCIA,
3aJjauu IIIMHHOM apupMeTuKu

0.5

0.5

0.5

0.5

07.10.2025

13.10.2025

07.10.2025

13.10.2025

07.10.2025

13.10.2025

07.10.2025

13.10.2025

14.10.2025

20.10.2025

14.10.2025

20.10.2025

14.10.2025

20.10.2025

28

[IpakTuueckas pabota 1o Teme
"Peanu3alnys BEIYHUCIEHUH C
MHOTOpa3psIHbIMH yuciIaMu"

14.10.2025

20.10.2025

29

CrnoBapu (accoluaTuBHbIC
MacCCHUBBI, OTOOpaXeHHs ). X31III-
tabmuibl. [Toctpoenne
asi(haBUTHO-4AaCTOTHOTO CJIOBaps
JUIS 33JAaHHOTO TEKCTa

0.5

21.10.2025

26.10.2025

30

[IpakTuyeckas pabora o Teme

21.10.2025

26.10.2025




"TToctpoenue andaBuTHO-
YaCTOTHOT'O CJIOBapsI JIJIst
3aJaHHOro Tekcra"

31

AHanu3 TeKCTa Ha €CTECTBEHHOM
si3bIKE. Beimenenme
IOCJIEIOBATEILHOCTEH 110
mabJiony. Perymnsapasie
BbIpakeHHs. YacTOTHBIN aHAIN3

0.5

21.10.2025

26.10.2025

32

[IpakTuueckas padbota 1o Teme
"AHanu3 TEKCTA Ha
€CTECTBEHHOM SI3EIKe"

21.10.2025

26.10.2025

33

Creku. AHanu3 NpaBUILHOCTU
CKOOOYHOI'O BBIPAKEHUS

0.5

05.11.2025

11.11.2025

34

35

36

37

Brrauciienue apudmMeTnaeckoro
BBIP)KEHUSI, 3aIIMCAaHHOTO B
noctukcHOU hopme

[IpakTuyeckas pabora o Teme
"Borunicnenue apupMeTudeckoro
BBIPAYKEHUS, 3aIIICAHHOTO B
noctduxcHoi Gpopme"”

Ouepenu. Ucnonb3zoBanue
ouepenn sl BpeMEHHOTO
XpaHCHUA OaHHBIX

[IpakTuueckast pabota 1mo Teme
"Ucnons3oBanue ouepenu"”

0.5

0.5

05.11.2025

11.11.2025

05.11.2025

11.11.2025

05.11.2025

11.11.2025

12.11.2025

18.11.2025

38

HepeBbs. Peanuzanus nepesa ¢
MTOMOIIBIO CCBIJIOYHBIX CTPYKTYP.
JIBonuHbie (OMHAPHBIC) IEPEBBSL.

0.5

12.11.2025

18.11.2025




[Toctpoenue nepesa miis
3aJJaHHOTO apU(PMETHIECKOTO
BBIPAXKEHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonp3oBaHue 1€peBbEB IS
BBIUUCIICHUS apU(PMETHICCKUX
BbIpaKEHH1"

12.11.2025

18.11.2025

40

PexypcuBHBIE anTOpUTMBI 00X0/2
nepesa. Mcnosb3oBaHue cTeka u
odepeau [yt 00Xo/1a qepeBa

12.11.2025

18.11.2025

41

PexypcuBHBIE anTOpUTMBI 00X0/1a
nepesa. Mcnosb3oBaHue cTeka u
ouepeu st 00Xo/1a aepena

0.5

19.11.2025

25.11.2025

42

Anroputmsl Ha Tpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOT'O JIEPEBA B3BELLICHHOT O
CBA3HOT'O HEOPUEHTHPOBAHHOTO

rpada

19.11.2025

25.11.2025

43

44

45

O6xo0x rpada B ryouny. O6xox
rpada B MIMPUHY

KonnyectBo pa3znuyHbIX myTeit
MEXy BEpPIIMHAMHA
OpPHEHTHPOBAHHOTO
AIMKJINYECKoro rpada

Asnroput™ JIeHKCTpBI.

0.5

19.11.2025

25.11.2025

19.11.2025

25.11.2025

26.11.2025

02.12.2025

46

[IpakTuueckas pabota 1o Teme
"BeIyuciieHue JIUHEL
KpaTyaiuiero myTH Mexy

26.11.2025

02.12.2025




BepIIMHAMU Tpada (aJIropuT™
Heitkerpsn)"

47

48

49

50

51

52

53

Anroputm @noitga—Y opiania

3agauu, pemaemMble ¢ MOMOIIbIO
JMHAMUYECKOTO
IIPOrpaMMUPOBAHUS:
BBIUUCIIEHHE PEKYPCUBHBIX
byHKIUH

IIpakTuyeckas pabora no Teme
"Brruncienue peKypCUBHBIX
(GYHKIUH C TOMOIIBIO
JMHAMUYECKOTO
IIporpaMMUpoBaHus”

321,[[3.‘{1/1, peumacMbI€ C ITIOMOIIbIO
JAWMHaAMHUYCCKOI'O
nporpaMMupOBaHuA: MOACYET
KOJIMYCCTBA BAPUAHTOB

[IpakTuueckas pabota 1mo Teme
"[Togcuér KoMMYecTBa BAPUAHTOB
C IMMOMOIILIO JUHAMUYECKOTO
MporpaMMUpoBaHus"

33,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
JAUHaAMHUYCCKOI'O
InporpaMMHUpOBaHHuAd: 3a1a9n
OIITUMMU3AIINHU

IlonsTue o nmapagurmMax

nporpammupoBanus. O63op
S3BIKOB IIPOTPAMMHUPOBAHUS

0.5

0.5

0.5

26.11.2025  02.12.2025
26.11.2025  02.12.2025
03.12.2025  09.12.2025
03.12.2025  09.12.2025
03.12.2025  09.12.2025
03.12.2025  09.12.2025
10.12.2025  16.12.2025




54

ITonsTHE 00 OOBEKTHO-
OPHEHTHPOBAHHOM
[IPOrpaMMHUPOBAHUH

10.12.2025

16.12.2025

55

O0bexThl U Ki1accesl. CBoiicTBa U
METOABI O0OBEKTOB

10.12.2025

16.12.2025

56

57

58

59

60

61

62

63

OOBEKTHO-OPHUEHTUPOBAHHBII
aHAIN3

[IpakTrueckas paboTa mo Teme
"Hcnop30BaHuEe TOTOBBIX
KJIacCOB B Iporpamme”

Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
oAX0/a

[IpakTuueckas pabora
"PazpaboTka nmpocToii
MIPOrpaMMBbl C UCTIOIb30BAHUEM
KJ1accoB"

Nuxancymanus. [Ipaktudeckas
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOIIEro
MHKAICYJIALHI0"

Hacnenosanwue. [Tonumopduzm
[IpakTuueckas pabota mo Teme

"Pa3zpaboTka nepapxuu Kiaccos"”

Cpenbl ObICTpOI pa3paboOTKH
nporpamm. IIpoekTupoBanue
uHTepdeiica noap3oBaTens

0.5

10.12.2025

16.12.2025

17.12.2025

23.12.2025

17.12.2025

23.12.2025

17.12.2025

23.12.2025

17.12.2025

23.12.2025

24.12.2025

30.12.2025

24.12.2025

30.12.2025

24.12.2025

30.12.2025




64

[IpoexTupoBanue nHTEpPeiica
HOJTB30BATEIIS

24.12.2025

30.12.2025

65

Wcnonb3oBanue roToBbIX
YIPABIISIEMBIX JIEMEHTOB IS
nmocTpoeHus uatepdeiica

12.01.2026

18.01.2026

66

67

68

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpamMmmel ¢
rpadudeckum uaTepdericom”

N3yuyenue BTOPOro s3bIKa
IIPOrPpaMMHUPOBAHUS

N3ydenue BTOporo si3bika
MIPOrPaMMHUPOBAHUS

12.01.2026

18.01.2026

12.01.2026

18.01.2026

12.01.2026

18.01.2026

69

Oranbl KOMIIBIOTEPHO-
MaTeMaTHYeCKOro
MO/JICJIMPOBAHUS

19.01.2026

25.01.2026

70

Juckpernsanus npu
MaTeMaTH4eCcKOM
MOJIETTMPOBAaHUY HETIPEPHIBHBIX
nporeccoB. MoaenupoBaHnue
JBUKCHHUS

0.5

19.01.2026

25.01.2026

71

[IpakTuueckas pabota 1o Teme
"MopenupoBaHue JBUKEHUS"

19.01.2026

25.01.2026

72

MopenupoBanre OMOJIOTUUECKUX
cucreM. [IpakTuueckas padbora
1o Teme "MoaenupoBaHue
OHOJIOrMYeCcKuX cucteMm"

0.5

19.01.2026

25.01.2026

73

MaremaTHudecKkue MOJIENH B
SKOHOMHUKE. BEIuncimrenbHbIe

26.01.2026

01.02.2026




OKCIICPUMCHTBI ¢ MOACTIAMHA

74

BeposiTHOCTHBIE MOZIEIIH.
[IpakTuyeckas pabora o Teme
"UMuTalIMOHHOE MOJCIIUPOBAHUE
C IOMOIIBIO MeToa MoHTe-
Kapio"

0.5

26.01.2026

01.02.2026

75

76

77

Kommnsroreproe MoaenupoBanue
CUCTEM YIIPABIICHUS

O06paboTka pe3ynbTaToB
IKCIIEPUMEHTA

Tabnuunble (pensImoHHbIC) Oa3bl
JTAHHBIX

0.5

26.01.2026

01.02.2026

26.01.2026

01.02.2026

02.02.2026

08.02.2026

78

79

[Touck, coprupoBKa 1
GuIbTpanus JaHHBIX. 3aIIPOCHI
Ha BBIOOPKY JIaHHBIX. 3alpoChl €
napaMmerpamu. Berancisemsle
I10JIS B 3aIpOCax

[IpakTuueckas pabota 1mo Teme
"PaboTa ¢ roroBO# 0a3oi
TaHHBIX"

0.5

02.02.2026

08.02.2026

02.02.2026

08.02.2026

80

Muororabanuabie 0a3bl JaHHBIX.
Tumsl cBsizel Mex a1y TaOIUIaMH.
Buemnuii kimou. I{emocTHOCTB
0a3bl TAaHHBIX

02.02.2026

08.02.2026

81

[IpakTuueckas pabota 1o Teme
"Pa3paboTka MHOTOTaOINYHOMN
0a3bl JaHHBIX"

09.02.2026

15.02.2026




3ampockl K MHOTOTA0 THYHBIM

82 0.5 09.02.2026 15.02.2026
0a3zaM JaHHBIX
[IpakTuyeckas pabora o Teme
" v

83 3ampockl K MHOTOTAOIMYHOM 09.02.2026  15.02.2026
0a3e maHHbIX"

84 SA3bik ynpasienus: JaHHbiMu SQL 09.022026  15.02.2026
[IpakTuyeckas pabora o Teme
"

85 praBJIeHI/Ie HaHHHMII:I ¢ 16.02.2026 22.02.2026
IMOMOIIBIO s13bIKa SQL

86 Hepensmonnsie 6a3bl JaHHBIX. 16.02.2006  22.02.2026
DKCHepTHbIE CUCTEMBbI

87 I/IHTepHeT-HpHHOX(eHI/ISI 16.02.2026 22.02.2026
[TonsiTHE O cepBepHON U
KJIIMEHTCKOM YacTsIX caiita.

88 TexHOI0rus «KJIMEHT —
cepBep», € TOCTOMHCTBA U 16.02.2026  22.02.2026
HEJOCTATKH

89 OcHoBbrlI a1361ka HTML 23.02.2026  01.03.2026
[IpakTuueckas pabota mo Teme
n d -

90 Co3nanue TEKCTOBOI BeO 23.02.0026  01.03.2026
CTpaHUIbI"

91 OcHoBrlI a361ka HTML 23.02.2026  01.03.2026

92 OcHoBs! a36ika HTML 23.02.2026  01.03.2026

93 [IpakTudeckas pabota 1mo Teme 02.032026  08.03.2026

"Co3nanue BeO-CTpaHHUIIBI,




BKJIFOYAIOLIEN MYyJIbTUMEIUMHbBIC
00BEKTHI (PUCYHKH, 3BYKOBBIE
JaHHBIC, BU1€0)"

94

OCHOBBI KaCKaIHbIX TAOJIHII
cruneii (CSS)

02.03.2026

08.03.2026

95

[IpakTuyeckas pabora o Teme
"OdopmiieHre CTPaHUIIBI C
MIOMOIIBIO KaCKaIHBIX TaOJIHUIY
cTuiieit"”

02.03.2026

08.03.2026

96

Cuenapuu Ha si3b1ke JavaScript

02.03.2026

08.03.2026

97

98

99

100

Cuenapuu Ha si3bike JavaScript

®opmbl Ha BeO-CTpaHHULIE

[IpakTuyeckas paborta 1o Teme
"O6paboTka naHHbIX hopM"

Pa3zmemienue BeO-caiitoB. Yciyra
XOCTHHTra. 3arpy3ka ¢ailioB Ha
caut

09.03.2026

15.03.2026

09.03.2026

15.03.2026

09.03.2026

15.03.2026

09.03.2026

15.03.2026

101

102

Kanpuposanue. Mcnpasnenue
MEePCHeKTUBBL. [ ucTorpamMma.
Koppekiust ypoBHEH, KOPpEKIUs
uBeta. O0ecuBeYMBaHUE
I[BETHBIX N300pasKeHUI

BBox nzobpaxenuii ¢
HCIIOJIb30BAaHNUEM PA3JINYHBIX
U(POBBIX YCTPOUCTB.
[IpakTuyeckas pabora o Teme
"O6paboTka HUPPOBBIX

0.5

16.03.2026

20.03.2026

16.03.2026

20.03.2026




¢dororpadmii”

103

Peryms. Pabota ¢ obnactsamu.
@unbTpsl. [IpakTuueckas padorta
no teme "Peryms @ poBhIx
¢dororpadmii”

0.5

16.03.2026

20.03.2026

104

MHorocnoitHble H300pakeHusl.
TekcToBrIe ciion. Macka cios.
Kanansl. Coxpanenue
BBIJICJICHHOM 00/1acTH

16.03.2026

20.03.2026

105

106

107

108

[IpakTuueckas pabora 1o Teme
"MHorocoitable n300pakeHus"

[ToaroroBka MILTFOCTPALIUHA 1S
BeO-caiiToB. [IpakTnyeckas
pabota 1o Teme
"AHUMUpPOBaHHbIE U300pakeHus"

Bektopnas rpaduxa.
BexTopusaius pacTpoBbIX
n300pakeHU I

[IpakTuyeckas paborta no Teme
"BektopHas rpaduxa”

0.5

30.03.2026

05.04.2026

30.03.2026

05.04.2026

30.03.2026

05.04.2026

30.03.2026

05.04.2026

109

[IpuHIMIBEI TOCTPOEHUS U
penaKTUPOBaHUS TPEXMEPHBIX
Mojelen

06.04.2026

12.04.2026

110

[IpakTuueckas pabota 1o Teme
"Co3gaHue npoCThIX TPEXMEPHBIX
Mozenen"

06.04.2026

12.04.2026

111

Cerounsie Moenu. Matepuasl

06.04.2026

12.04.2026




[IpakTuyeckas pabora o Teme

112 06.04.2026  12.04.2026
"CeTounbie Mmogenn"

113 MoaenupoBaHre€ UCTOYHUKOB 13042006 16.04.2026
ocselieHus. Kamepsl

114 IIpakTuyeckas pabora o Teme 13042026 19.04.2026
"Pennepunr"

115 AnnutuBHble TexHonoruu (3D- 13002026 19.04.2026
MIPUHTEPHI)
[TonsiTHE O BUPTYaIbHON

116 PEaTbHOCTH | JIOTIOJTHCHHON 13042026 19.04.2026
pearbHOCTH

117 PesepBHOE Bpems 20.04.2026 26.04.2026

118 PesepBHOE Bpems 20.04.2026 26.04.2026

119 Pe3epBHOE Bpems 20.04.2026 26.04.2026

120 Pe3epBHOE Bpems 20.04.2026 26.04.2026

121 Pe3sepBHoe Bpems 27.04.2026  03.05.2026

122 PeszepBHOe Bpemst 27.04.2026  03.05.2026

123 PeszepBHoe Bpemst 27.04.2026  03.05.2026

124 Pe3epBHoe Bpemst 27.04.2026  03.05.2026

125 PesepBHOe Bpemst 04.05.2026  10.05.2026

126 PeszepBHOE Bpemst 04.05.2026  10.05.2026

127 PesepBHOe Bpemst 04.05.2026  10.05.2026




128 PesepBHOE BpeMst 1 04.05.2026  10.05.2026
129 PesepBHOE Bpemst 1 11.05.2026  17.05.2026
130 PesepBHOE Bpemst 1 11.05.2026  17.05.2026
131 PesepBHOE BpeMst 1 11.05.2026  17.05.2026
132 PesepBHOE BpeMst 1 11.05.2026  17.05.2026
133 PesepBHOE Bpemst 1 18.05.2026  20.05.2026
134 PesepBHOE BpeMs 1 18.05.2026  20.05.2026
135 PesepBHOE BpeMst 1 18.05.2026  20.05.2026
136 PesepBHOE BpeMst 1 18.05.2026  20.05.2026
OBIIEE KOJIMYECTBO YACOB I10 136 13 36.5

I[TPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[TorrMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TCHJIICHIUI
pa3BUTHs KOMITBIOTEPHBIX TEXHOJOTHH; BIJIAJICHUE HABBIKAMH Pa0OTHI C
ONEPAlMOHHBIMH CHUCTEMaMH W OCHOBHBIMH BHUJaMH TPOTPAMMHOIO
obecrieueHHss Ui pemIeHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyain3anuu

1.2

Hanuune mnpencraBiaeHuii o 0a30BbIX MPUHLMIIAX OpraHU3alUM U

q)YHKI_II/IOHI/II)OBaHI/IH KOMIIBIOTCPHBIX ceTeu

1.3

ITornMmaHne OCHOBHBIX IMPUHOUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUIOB

uHpopmanuu

1.4

[Tonnmanune ©0a30BBIX aITOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOM
uHpopMaluy (3alUCh YHUCEN B IO3ULMOHHOM CHCTEME CUYMCICHMS,
JEIMMOCTD LIEJIBIX YHCEN; HaX0XKJIEHUE BCEX MPOCTBIX YHCEN B 3alaHHOM
nuarna3one; o0paboTka MHOTOPAa3PSAHBIX IENBIX  YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U I[pyrI/IX), AJITOPUTMOB IMOUCKA U COPTUPOBKHU

1.5

3Hanue (pYHKHHOHaJ'II)HBIC BO3MOXHOCTH HWHCTPYMCHTAJIIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bramenue OCHOBHBIMU CBENEHUSAMH O 0a3aX [aHHBIX, UX CTPYKTYPE,

CpeacTBax CO34aHuAd U pa60TBI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEHN U OI‘paHI/I‘-ICHI/Iﬁ TEXHOJIOTUI HCKYCCTBCHHOI'O
HWHTCIUICKTA B Pa3JIMYHBIX O6J'IaCT$IX; HaJIH4ue Hpe,[[CTaBJ'IeHI/Iﬁ 00
HCIIOJIBb30BaHNH I/IH(bOpMaIII/IOHHI)IX TEXHOJIOT Uit B Pa3JIMYHBIX

npodeccuoHaNbHBIX chepax

1.8

Brmanenue TeopeTMUECKMM amnmapaTtoM, ITO3BOJIIOIIMM  OCYIIECTBIATH
MIPEICTABJICHUE 3aJaHHOI0 HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUHCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH,
UCTIOJIB3YSl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENeNaTh KpaTdallnid myTh BO
B3BEIIEHHOM rpade M KOJMYECTBO MyTell MeXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada



Ymemo

2.1

2.2

VYMeHune HCI0Ib30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIU JIA
aHaym3a O0OBEKTOB U IMPOLECCOB: (HOPMYITHPOBATH IEJIb MOJCITUPOBAHNS,
BBIMIOJIHATh AHAJIM3 PE3YJIbTATOB, MOJYYCHHBIX B XOJ€ MOJCIHPOBAHHUS,
OLICHMBATh  AJICKBATHOCTH MOJEIH MOJCIUPYEMOMY OOBEKTY — HJIH

MPOLECCY; MPEACTABIIITh PE3YAbTATHI MOJAEIUPOBAHKS B HATJISITHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/layll aHANU3a JaHHBIX
(mporHo3upoBaHue, KJIacCU(UKAIIHS, KJIacTepu3anus, aHaJu3
OTKJIOHEHMI1); MOHMMAaTh MOCJIEI0BATEIIbHOCTh PEIeHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BEIOOp W (WIM) TOCTPOCHHWE MOJENH, TpeoOpa3oBaHUE JTaHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPIPETAHA PE3YJIILTATOB

2.3

2.4

YMmenue onpenensite nHPOPMAIHMOHHBIH 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPU 3a/IaHHBIX [apaMeTpax IUCKpPETH3aluu. Y MEHUE
ONpeNeNiATh CPEAHIO CKOPOCTh Iepelayd  JIaHHBIX, OLIEHUBATh
U3MEHEHHE BPEMEHHU IepeJaud Mpu HU3MEHEHUH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

YMeHne CTpOUTh KOJ, 00eCHeunBaIONIMK HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUIMHY COOOIIEHUS IIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHue ucnosb30BaTh MPU PEUNICHWHM 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allUCH YHCEJI, aJrOPUTMbI MOCTPOEHHUS 3aAlUCH YHWCJA B MO3ULIUOHHOU
CHCTEME CUHMCIICHHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COZEpKalllel 3aluch 3TOT0 4YMCia B IMO3ULHMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(i)MeTI/I‘IGCKI/Ie Oorncpanyvu B IO3UIIHUOHHBIX CUCTEMAX CHHUCICHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTUBHOM  HOpPMaJIbHBIX (QopMax MO 3aJaHHOW  Talnuie
UCTUHHOCTH; McCclenoBaTb 00JacTh UCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MMEPEMEHHBIC,; PCIIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUSA

YMeHue pelarbk aJIrOpuTMUYECKUE 3alaud, CBS3aHHBIE C aHAJIU30M
rpadoB (3aauv MOCTPOEHHUS ONTHUMAIBHOTO MYTH MEXKIY BEpIIMHAMU
rpada, ornpenenaeHus] KOJUYECTBA PA3IMYHBIX MyTeH MEXIy BEepIIMHAMHU

OPUCHTHUPOBAHHOT'O alITUKIINICCKOTO rpa(ba)

2.8

YMeHue ucnosib30BaTh JEPEBbS MPU aHATM3E U MOCTPOECHUM KOJOB U JIJIA
MPEJICTaBICHUS apU(PMETHUECKUX BBIPAKCHHUM, TPHU pPEIICHUU 3a7ad
IIOMCKAa U COPTUPOBKH; YMEHHME CTPOUTH JAEPEBO HWIPBHI 110 3aJaHHOMY
aNrOpUTMYy; pa3padarsiBaTh U OOOCHOBBIBATH BBIMTPBIIIHYIO CTPATETHIO

UTPBI



2.9

2.10

YMeHHe aHaJIM3UpPOBaTh AJITOPUTMBI  C  HCIOJIB30BAaHHEM  TaOIUIL
TPACCUPOBKH; ONPEACNATh 03 MCHOIb30BAHUS KOMIIBIOTEPA PE3yIbTATHI
BBINOJIHEHHS HECJIOXKHBIX MPOrPaMM, BKIIIOUYAIOIIMX LMKJIIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, IIPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpelensiTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOWYHBIM IOUCK) U INPUBOAUTH IIPUMEPHI

HCCKOJIbKHX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IS pCHICHUSA OI[HOﬁ 3aJa4u

211

Brnagenne yHUBEpPCANBHBIM  SI3BIKOM  TIPOTPAMMHUPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUNaX JAHHBIX M CTPYKTypax NaHHBIX; YMEHHE HCIIOJb30BaTh OCHOBHEBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISTH  aHAIU3
NPEUIOKEHHOW ~ MPOrPpaMMBI:  ONPENeISATh  PE3YyNbTaThl  PaOOTHI
pOTpaMMBbI TIPU 33JaHHBIX HUCXOJHBIX JTAHHBIX; OMPEICIISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBJISITH JIAaHHBIC, KOTOpPHIE MOTYT NPHBECTH K OIMUOKe B pabote
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TI0  YIYUIICHHIO

MMpOrpaMMHOI0 KoJ1a

212

2.13

YMeHue peanu3oBBIBATH Ha BBIODAHHOM Ui HM3YYCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPaOOTKH YKCell, YUCIOBBIX MOCIIEA0BATEIbHOCTEH
M MacCHBOB: INpEJCTaBJI€HME 4YHWCIa B BUJAe Habopa MPOCTHIX
COMHOXHTENEH; HaX0XJIEeHHE MaKCUMalIbHOH (MUHUMaJIbHOM) wHUDpPHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He npeBblmaonM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM UHCJIOBOM IMOCIEA0BATENBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEro  apu(PMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBIETBOPSIIOIINX
3alaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAacCHBa; YMEHHUE
UCTIONIF30BaTh B TPOTpaMMax [aHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JMara3oH MX BO3MOXHBIX 3HAUEHHUH, MPUMEHATh INpH
pELICHUH 33a/1a4 CTPYKTYpPbI JaHHBIX (CHHMCKH, CIOBAapH, CTEKU, OUEpe.H,
JIepeBBs1); IPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIC TOATPOTPAMMBI IS
00pabOTKM YMCIOBBIX MAHHBIX W CHMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke mporpamMm OMOIMOTEKH MOANPOrpaMM; YMEHHE HCIIOIb30BaTh

CpeacTBa OTJIAAKH NIPOrpaMM B CpCAC MPOrpaMMHUPOBAHUSA

YMenue HCIIOJIb30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJIM3a,

MNpEaACTaBJIICHUA U 06pa60TKI/I JaHHBIX (BKJIIO‘-IaSI BLIGOp OIITUMAJIBHOT'O




penieHus, moAdop JIWHUU TPEHIA, PEIIeHUE 3a7ad MPOTHO3UPOBAHMUS);
YMEHHE UCIHOIb30BaTh TaONHUYHBIC (pESIMOHHBIE) 0a3bl MAaHHBIX W

CIIPpaBOYHBIC CUCTECMBI

2.14

YMeHue OpraHu30BBIBATh JTHYHOC WH(GOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  DPA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LH(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIyT, TUPPOBEIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PaCHpCI[eJ'IéHHBIe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JIBIINX JaHHBIX

[TpuHIMOBI TOCTPOEHMSI M amlMapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mnporokosbl. Cerb HWMHrepHer. Appecanuss B cetu  MHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nomenubix umén. Paznenenue IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenICHUS U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamst. [llaGnoHbl i omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCUMOCTh  BpPEMEHU  IMepeJadud  OT
nH()OPMAMOHHOTO 00BEMA TAaHHBIX U XaPaKTEPUCTUK KaHAJa CBSI3U
HIudposanue naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble mHQpLL. [Ludpsr

npoctoii 3amensl. lludp Llesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE NTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHHEM OUTOB.

Konasr XsMmMuHTa
Teoperuueckne 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3allMCAaHHBIX C MOMOIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO IEKOIUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXOAbl K OLEHKE KojiuuecTBa HHGopMmauuu. EaunHuIbI
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanun. Dopmyna

Xaptnu. Uudopmarus u BepositHocTh. Dopmyia [llennona

Cucrembr cumucienus. Pa3BEpHyras 3amuch NENbIX MU JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBa MO3UIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JISTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUHCTICHHSI. AJITOPUTM TIEPEeBOA IEJIOT0 YKcia U3 P-MuHO# CHCTeMBbI CUHCTICHUS

B ACCATUYHYIO. AHFOpI/ITM nepesoja KOHEYHOM P-MuHOM I[pO6I/I B JCCATUYHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a ILEJOro YMcia W3 JSCSITHYHOW CHCTeMbI cuucieHus B P-
nuHyto. IlepeBos KoHe4WHOH pecsiTHUHOW JpoOu B P-nunyro. J[BowuHas,
BOCBMEpPUYHAS M IICCTHAANATECPUYHAS CUCTEMbI CYMCIICHHS, CBSI3b MEXK Iy HUMHU.
Apudmernueckue orneparnyy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIIECHUs. /[[BONYHO-/IecITHYHAsS CUCTEMa
CUHCIIEHUS

Komuporanue texcroB. Komuporka ASCII. OgnoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuii. OneHka nHGOPMAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAUPpOBaHUA LBECTA. HBCTOBBIC
mojnenu. KonupoBanue 3Byka. OneHka HH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(npeaukatel). KBaHTOpHI Cyl11eCTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jloruueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpbpl JIOTMKH. OKBHUBAJICHTHbIE MPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KECHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPAaBHEHU.

Jlornyeckre QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKLIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPDQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monmenupoBaHusi. AJNEKBATHOCTh MOJIETH
MOJIETTUPYEMOMY O0BEKTY WiIH nporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEMBbI, TAOJIUIbI, TPadUKH).

[IpencraBineHne LenabIX YUCEN B MaMATH KommbloTepa. OrpaHU4eHHOCThb
JUana3oHa 4YHCcell IPU OrPpaHWYEHWH KonudecTBa paspsaaoB. llepenonHenue
paspsnHON ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHATEIIbHBIN KO/ OTPULIATENIBHBIX YUCEIL.

[ToGutoBble JorMueckue onepanuu. Jlorndeckuil, apupmeTHyecKuii u

nukmnaeckuit  casurd. [lludpoBanne ¢ mOMONIBIO TMOOUTOBOW  Omepauu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NOopsAoK uMcna. Jluama3oH 3HAa4eHMM BELIECTBEHHbIX uucesl. [IpoOiemsl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanyii ¢ BEIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuienue
AITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXKIY BepIIMHaMU Trpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX MyTEH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHIECKUX BBIpAXECHUN B BUAE JepeBa. Vcmonb3oBaHue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHON nHpopManuen. [loctpoenue aepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WUIPbl B Tabiu4yHOU dopme.

BLII/II‘pLIH_IHbIe W IIPOUT'PBIIIHBIC ITO3ULHUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCJICKTA. I/II[GHTI/I(bI/IKaLII/IH n IIOHUCK
I/I306pa)KeHI/II71, paciioO3HaBaHUC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3o0BaHrue METOIOB HCKYCCTBCHHOI'O

WHTEJUIEKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MoHATHA anropurma. MammuHa ThIOpHHra Kak yHHMBEpCAJIbHAS

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yEeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXONHBIX JaHHbIX. OrleHka
aCUMITOTUYECKONW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctu. IlepeGopHble anropuTmbl. IlpuMepsl pa3IUYHBIX AITOPUTMOB

peiCHuA OZ[HOI\/'I 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

3.3

3.4

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aJITrOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JAaHHBIX, IIPHU KOTOPBIX aJITOPUTM MOKCET JaTh Tpe6yeMBII>i pe3yibTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIHOHHBIX
CUCTEMAX CYHCIICHHA: p336I/IeHI/IC 3allMCu 4YucCjla Ha OTACIbHBIC L[I/I(I)pbl,
HaxXOXJIACHUC CYMMBbI W IIPOU3BCIACHUSA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAJTEHOM ) ITU(PBI.



[IpencraBnenue uyucina B BUAE HaOopa MPOCTBIX COMHOMKUTENEH. ANroputM
OBICTPOTrO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3sik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIE, CHMBOJbHBIC, JOrMueckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (¢aitnax. TekcToBble M IBOMYHBIC (haIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u ¢yHkuuu. Mcrnonbs3oBanue creka miis

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubnMkEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momollbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bhrumcnenne riomaneit uryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
Ilouck makcumyma (MUHUMYMa) QYHKUUMU OJHOW IEPEeMEHHOW MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble — GYHKIIUM  SI3bIKa
MIPOrPaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HaMJIEHHOW MOACTPOKH Ha IPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM al(aBUTE, YIOBIETBOPSIONINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4HCel. DBpraucieHne  0000IMIEHHBIX
XapaKTEePUCTUK JJEMEHTOB MACCHMBA WM YHUCJIOBOM MOCIEIOBATEIHHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
AnTOpUTMBI pabOTHI C dSJEMEHTAaMH MacCHMBa C OJHOKPATHBIM TMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO maccuBa. lIpocTbie METOIbl COPTHPOBKHU
(MeTox mMy3BIpbKa, METON BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE



3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpHUIbl). ANTOPUTMBI 00pPaOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAaCcCUBA, [IEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpakeHUs).  XdII-TaAOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33AHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUSA. Bbrumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAHHOTO B MOCT(PUKCHOH (hopme.

Oqepezu/l. Hcnons3oBanne oduepeau IJist BDEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Trpadax. [locTpoeHHMe MHHMMAIBHOTO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. [locTpoeHuwe nepeBa Ui 3aJaHHOTO apU(METHUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a Aepena

JluHaMu4eckoe NMporpaMMHUpPOBaHHUE KaK METOJl PELICHHUs 33[a4 C COXpaHEHHEM
IIPOMEXYTOUYHBIX PE3yJIbTATOB. 3aauy, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKINHN, MOJICUET KOINIECTBA

BAapuWaHTOB, 3ala4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHUU. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAN3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WNHpopmaninoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepu3anus, aHajau3 OTKJIOHeHWH. llocienoBaTenbHOCTH
perieHus 3a1a4y aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA M OILIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TOCTPOEHHWE MOJAENH, NpeoOpa3oBaHUe
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH JUIsi 0O0paOOTKM M TIPENCTABICHUS JTaHHBIX.

Bonwsmme manasie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONWIl. BbIUUCIEHHE CYMMBI,
cpenHero  apuMETHYECKOro, HAWOOJbIIEro  (HAaMMEHBIIETO0)  3HAYCHUS

Juara3zoHa. BrruucneHnue KOE)(b(I)I/II_II/ICHTa KOoppeiisinuu IBYX PpAJO0B HdAaHHBIX.



[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢pyHkui. [Tonbop TUHUM TpeHIIA, pelIeHUe 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3a/la4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust HOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAEIM B OKOHOMHKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaJpaToB. OLIEHKA YHCIOBBIX MapaMeTPOB MOJAEITUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHoBieHHe 3aBHCHUMOCTEH 10 pe3yibTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HNmurtammonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsiMOHHBIC) 0a3bl JaHHBIX. TabIuIa — IPEICTaBICHUE CBEICHUI
00 ogHoThnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHne 0a3bl AaHHBIX. [IoMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrunciisiemble nosis B 3anpocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBl CBS3ell Mexay Tabnuuamu. BHemrHuit
kJtou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mponeccop. CpencrtBa moucka W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHbIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka (B 2 yactsax); 10 knace. yriayoneHHoe oOydenue [1onskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopatopus 3HaHU»; AKITMOHEpHOE 0011ecTBO «M31aTenbCTBO
«ITpocBenieHue»

* Undopmaruka (B 2 yactsx); 11 knace. yriyosnenHoe o0ydenue [1omskon
K.1O., Epemun E.A. OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHM»; AKIIMoHEpHOE 0011ecTBO «M31aTenbcTBO

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
e Undopmaruka. 10—11 knaccel. ba3oBblii 1 yriryOaeHHBINH YPOBHHU:
meroaudeckoe rmocooue / K. 0. ITonskos, E. A. Epemun. — M.:

BMHOM. JlaGoparopus 3HaHui

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
® KOMIIBIOTEPHBIN MPAKTUKYM B AJIEKTPOHHOM BUJIE C KOMIUIEKTOM
AJIEKTPOHHBIX YYEOHBIX CPEJICTB, pa3MENIEHHbBIN HA CaliTe aBTOPCKOTO
kosuiektuBa: http://kpolyakov.spb.ru/school/probook.htm

https://kpolyakov.spb.ru/school


http://kpolyakov.narod.ru/school/probook.htm

