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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke denepanbHo padboueit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpoOpMaTHKEe HAET MPEACTABICHUE O IIeNAX, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera «MubopmaTuka» Ha yriyOJI€HHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeTbHOE IpEeIMETHOE COJIepXKaHue, MpeayCMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpPEAEIIIeT pacupeleIeHUE ero
no Kjaccam (rojiaMm M3y4eHus ), 1a€T MpUMEPHOE paclpeiesieHue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
NOCIEAOBATEAbHOCTh  MX  M3yUY€HUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCsl.

[TporpamMMma 1o nHpOpMaATHKE ONpPEAeIseT KOTUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKHN y4eOHOro MaTepuaina JUisl KaKJ0ro roja U3y4eHus, B TOM YHCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJIS (MPOMEKYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUICKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTcst
OCHOBOM JJIi COCTABJICHUS AaBTOPCKUX YYEOHBIX MporpaMMm U Yy4eOHUKOB,
NOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JOUCUUIUIMHBI, HW3ydaromlei
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATHU3alMA HHPOPMAITHOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIACTU  TPUMEHEHHs]  WHOOPMATHKU, TPEXKAE  BCETrO
MH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HMHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESTEIBHOCTH.

Kypc uHbopMaTuKu ajis ypOBHsS CpeaHEro 00Iero oO0pa3oBaHUs SBISACTCS
3aBEpUIAIOIIUM 3TallOM HEMpPEepPhIBHONW IMOATOTOBKM OOydaromuxcss B 00yactu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
ATOTO OIBITA.



Pesynbratel  yrmyOnéHHOro ypoBHA H3Yy4eHHs y4eOHOro mpenMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywneil npodecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B CeOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CTOCOOHOCTH JJEMOHCTPUPOBATH PA3TIUUHBIC TTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
pEeIMETHON 00J1acTH;

HaJIM4Me MPEACTABICHUN O AAaHHOW MPEAMETHOW O00JIACTHM KaK IIEJIOCTHOM
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00eCIeYnBaAETCA
LeJI€HANPABICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJOJKEHUIO 00pa30BaHUS B
OpraHu3aiusax  nOpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEAICTBEHHO CBSI3aHHBIM C LHU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMannoHHas 0e3011acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBbl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMBl W CETH, OOJIbIIME JaHHbIE U
MalIMHHOE O0Oy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeH, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTWH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «MHpopmatukay Ha
yIIyOJIEHHOM  ypOBHE CpeAaHero oOmiero oOpa3oBaHusi —  OOecCIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydyeHHUE
uHpopmaTtuku B 10—11 knaccax OMKHO 00€CIEUNTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ian4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIuio;



chOPMHUPOBAHHOCTh  MPEJCTABICHUA O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOILIECTBE, MOHHUMAHHE COLMAILHOTO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4E€OHOH, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeamera «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMATUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX HJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIOYas
KOMITbIOTEPHBIE CETHU, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMAILIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAaeT B ceds
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUSI.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHS, pa3pabOTKy alTOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPUKIATHBIX
MPOTPpaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHajau3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJ1 pEHICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeameta «MHbopmarrka
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh NMPEIJIOKEHBI I U3yUCHHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCH.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUST WH(POPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO  MpOQuiIs, OPUEHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(ephl ACATENHHOCTA. YTIYONEHHBIH YpPOBEHb W3YUYEHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUATBPHOCTH B 007acTH HWHGOPMAIIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NS TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOy4YeHUs
MOXET OBITh M3MEHEHAa IO YCMOTPEHHIO YYHTENS NpPH TOATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKciI0 YacoB, PEKOMEHAOBAHHBIX JIJIsl U3ydeHus UHGOpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 daca B Heziento), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU IIU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTHUSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHable BbIYUCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JAaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HUX pPOJb B
KOMMYHUKAIUSX. BcrpoenHslie KOMITBIOTEPBI. MHUKPOKOHTPOJIIEPHI.
PoGoTn3upoBaHHbIe TPOU3BOJICTBA.

[IporpammHoe obecrnieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. Bubl
IPOrpaMMHOro o0ecnedeHus: ¥ MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. IlapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpaMMmHoe obOecriedeHue. OnepalliOHHBIE CHUCTEMBl. Y THUJIMTBHI.
HpaiiBeppl  ycTpouctB. MHCTausuuss W JEUMHCTAULALUSA  IPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 0OECIIeUeHUs
u 1upoBeix pecypcoB. IlpompuerapHoe ©  CBOOOJHOE MPOrPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieueHuss MW UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOaTenbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCMOJIb30BaHUE
MIPOTPaMMHOT0 0OecTieueHUs U TU(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS W annapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moncetm ¢ momonipto macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [loiydeHrne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hammuus CBA3M C y3i10M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
['eonnopMaImoHHbBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBHUCHI PEaTbHOTO BPEMEHU



(Hampumep, JIOKamuMsi MOOWJIBHBIX TENe(POHOB, OMpENCTICHUE 3arpyKEHHOCTH
aBTOMArHuCTpajeii), MHTEPHET-TOPTOBIIS, OpOHUPOBAHUE OUIIETOB ¥ TOCTHHHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yciayru. ColuaibHbIE CETH —
OpraHu3alus KOJUJIEKTUBHOTO B3aUMOJEUCTBUS W oOMeHa AaHHbIMH. CeTeBoi
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXHOJIOTH. OO01mue npodieMbl 3aliuThl
uHdpopmanuu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTeMmax. lIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30IacCHOCTH.

[IpenoTBpanieHue HECAHKIIMOHHUPOBAHHOTO JocTynma K JUYHOU
KOH(DUIeHIIMaNBbHON HH(POpPMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe o0ecreyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [laposbHas 3anmra apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxkenepa. Anroputm
mgpoanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmanusi, nanusie u 3HaHus. MHbopmalimoHHbie Mpoieccshl B MPUPOJIE,
TEXHUKE U 00IIIeCTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3aluu UHPOpMAaIlMY, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Nepeiadyr u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexogupoBaHue COOOIIECHM, 3aITMCAHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHHe OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiiel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXO0A K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENbIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3amuCH YuUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JEIMMOCTH YHCIia HA OCHOBAHHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TIepEBO/Ia 1IEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUHCIICHUS B
JECATUYHYI0. ANTOPUTM MEpeBOJia KOHEUYHOW P-wdHON npoOu B NECSITHUHYIO.
AJTOpUTM TIEpEBOJA LIEJIOTO YHUCIIa U3 JECATUYHOW CUCTEMBI CUUCIeHus B P-
nuyHyro. [lepeBox koHewHOU pgecaTUuHOW npobu B P-munyro. J[BowuHas,
BOCBMEPHUYHAS M IIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



Apudmerrdeckue omnepanud B MO3WIIMOHHBIX CHUCTEMax CUUCIeHUs. TpowdHas
YpaBHOBEIIIEHHAS! CUCTEMAa CUUCIICHUS. JIBONYHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  u3o0Opaxkenuit. OueHka uHQOpMAIMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX NP 3aJIaHHBIX pa3perieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. @opmartbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKa HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. BpICKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOauIl MUCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBAMHU.

3aKkoHbl aNreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUM. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCcTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  Jlormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBICE M KOHBIOHKTUBHBICE HOpPMaJbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJJTaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alKuCh JIOTMYECKOTO BBIPAXKEHHS TI0
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYe€HHOCTD
JYana3oHa 4Yucel MpU OrpPaHUYEHHHM KOJudecTBa pas3psaoB. [lepenosiHenue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO/ OTPULIATEIIBHBIX YUCET.

[lobutoBbie normdyeckue omnepamuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMompbIO MOOWTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBnenre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIbIOTEpa. 3Havarias
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HaYCHUN BellecTBEHHBIX uucell. [IpoGnemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepaiuii ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThI MPOCTEHIINX aJTOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIAAUUK, TpodumupoBIMK. KoMmmunsmus u uUHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycimoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue HUKIAa C HUCHOJb30BAHUEM 3apaHEE OMNpPENEEHHOTO WHBAPUAHTA
LUKJIA.

JIoKyMEHTHpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucd 4YWciIa Ha OTAENbHbIE LHQPBHI,
HAaxXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [Ipeacrasienue
yucia B BUJEe HAOOpa MPOCTBIX COMHOXKUTENENH. AJTOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIE (ailiibl.
daitnoBbie TIepeMeHHBbIE ((aitnoBbie ykazatenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa3ouenue 3amaun Ha noazanauu. [logmporpaMmsl (poueayphl U GYHKIINH).
Pekypcus. PexypcuBHble 00beKThl ((paktanibl). PexkypcuBHBIE MpoLEAypbl U
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIKII IOCTPOEHUS IPOTrPaAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METOIbI PELICHUS YpaBHEHHI: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneumii). Ilonck makcumyma (MUHMMYMa) (YHKIMH OJHOW NEPEMEHHOMN
METO/I0M MTOJIOBUHHOTO JIEJIEHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TOSBICHUN CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JPYLYIO CTPOKY.
['eHepanius Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue unciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENILHOCTH 4KceNl. Bbruuciienne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO M MaKCHUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBBI (MaTpHUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IIpaBUjIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCUBE, BBIUHMCIEHHE MaKCUMyMa (MUHHUMyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammartukud. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  HMcnons3oBanue  ctuwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCku, ornaBieHue. KosektuBHas paboTra ¢ JIOKyMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uuTHpOBaHHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopMieHHE CIucKa JIUTEpaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. IlocienoBaTenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaliM3allis JAHHBIX, MHTEepIIpeTanusl pe3yabTaToB. [IporpaMmMHubie cpeacTBa U



WHTEPHET-CEPBUCHI JIsl 00paOOTKH M MIPEICTABICHHS TaHHBIX. bombIe naHHbIE.
MamunHoe o0yuenue. aTemekTyanpHbIi aHAIA3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BbluncieHHe CyMMBbl,
cpeaHero apupMeTHIeCKOro, HauOoJIbIIeT0 (HAMMEHBIIIET0) 3HAUCHHS TUara3oHa.
Brruncnenne koddduiimeHTa Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbix pguarpamm. Iloctpoenme rpadukos
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe perieHue ypaBHEHMH C TMOMOIIBIO Toja0opa mapamerpa.
OntuMuzanus Kak MOMCK HAWJIyYIIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUs, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBHIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

Teopernyueckue mMOAXOAbI K OLIEGHKE KOJIM4ecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JaHHbix. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSMH. Y MEHBLICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIC HUjien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepellaud JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUS OMMOOK TIpu Tmepenade JaHHbIX. Kojbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMeperadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaioHHblii nporecc. OOpaTHas CBS3b.

Mopenn u moxenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBanus. dDopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenne pe3yabTaTOB MOJAEIUPOBAHUS B BHUAE, YJIOOHOM s
BOCIIpUATHS yeoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbie MoHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3a/lad, CBS3aHHBIX C aHalu3oM rpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIYy BeplIMHaMu Tpada, ompeacsieHHue KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JepeBws. bunaproe nepeBo. JlepeBbs mowmcka. CrnocoOsl 00Xxoma aepeBa.
[IpencraBienne apu@MeTHUECKUX BBIpAXKEHUN B BUAE JepeBa. JUCKpeTHbIE UTPHI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TaOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOro HMHTeJUIeKkTa. CepBHCHI MAaIIMHHOIO IMEpeBoAa U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O00y4aroumx cucremax. Vcrosib30BaHne METOA0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cuCcTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopManuzanus ~ HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCAJIbHas MOZENb BeruuciaeHun. Tesuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
NaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IIpuMepsl pa3aMUHBIX  aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

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

MHoropa3psaHble 1ieible Yucia, 3a7a4i JJIMHHON apupMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKkeHMsI).  XOII-TaOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

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

Ouepenu. Mcnosib30BaHUE OYepenn Il BpEMEHHOIO XPAHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBS3HOTO HeEOopueHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOI'O allMKJIMYECKOro rpada. AJroputMm
JleKCTpHl.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(ounapubie) naepeBbs. I[locTpoeHue naepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xXoaa iepeBa.

JluHamMpyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXKYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO



JUHAMHYECKOTO0 TMPOTPAaMMHUPOBAHMS: BBIUKCICHHE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa W METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. VCnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHusi.  [lomstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmanuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MaTEMaTUYECKOrO0  MOJECIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTka MOJENHM, TECTUPOBAHUE  MOJENIH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpernzanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucTteM. MaremaTMdyecKMe  MOJEIM B JKOHOMHUKE.  BpluncnuTenbHbIE
DKCIIEPUMEHTHI C MOJEISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccranoBineHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  Mmwuraumonsnoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHIHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if nMaHHBIX. 3amojgHeHue O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpoChl C MapaMeTpamu.
Brruncnsiemsbie nmosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [IoHaTHE 0 CepBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackaaubix Tabnun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢ailioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEP, CKAHEPOB U JIPYrUX



ycTpoiictB). ['paduyeckuii penakrop. Pazpemenne. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOppeKIMs  LBeETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

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

Bekrtopnast rpaduka. I[lpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Monenu. Marepuanbl. MojaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBsable TexHonoruu (3D-npunrepst). Ilonarue o BupTyanabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIECTBA, pACHIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpOIEcce
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEAHEro OOIIEro
oOpazoBaHus y oOyuvarormierocs OyayT copMHpOBaHBI CIAEAYIOUIME JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W TPaBOMOpPSIKa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHPOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKM TI0 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUYECKOMY HACJIENINIO, TOCTIKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUsI HHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BUABl MCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, B TOM 4YHCJIE 3a CUET



coOmroenust TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HaIPaBICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CaAMOCTOSITEIILHO
BBITIOJTHATH TaKyIO JCATCIIEHOCTD;,

uHTepec K cdepam NpodecCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBINH BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HaHUE TJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelleHns, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSAM HAyYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHO! MPAKTHKH, 32 CYET IOHUMAHUS POJIM MH()OPMAIMOHHBIX PECypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M WH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeTbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M MCCIICI0BATEIbCKYIO JISATEIBHOCTh HHINBUYyaJILHO U B TPYIIIIE.

B mporecce JOCTHKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no wH(pOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  OMOIMOHATBHBIN
WHTEIIICKT, MPEANOIararonmi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJanTUPOBAaTHCA K
HYMOIIMOHAIBHBIM H3MCHEHHSIM M MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTpPEMIICHHE K JIOCTIDKEHUIO IS U
yCIIeXy, ONTHUMH3M, WHHUIIMATHUBHOCTh, YMEHHE ICHCTBOBATh, MCXOMISl M3 CBOHMX
BO3MOKHOCTEH;

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

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBanust y oOy4awomierocss OyayT copMuUpoBaHbl MeTanmpeaMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4ye€OHbIE JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUpOBaTh M aKTyaJIU3UpOBaTh  IMpoOliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LENIN JACSITEIBHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE eiiCTBHS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOESKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS] IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITh TMPUYMHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3a/4auy,
BBIIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAUTh apryMEHTHl ISl JOKa3aTesbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MMapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYILECTBIIATh LEJICHAINIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHbBIE MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBISATh  IOWUCK,  aHallu3, CUCTEMaTU3aluilo |
MHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEACTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Y4YETOM Ha3HAYEHUS
uHpoOpMaMu U IEJEeBOM  ayJWTOpUH, BbBIOMpas ONTUMAIBHYIO (QopMy
IPEICTABIICHUS U BU3yaJlU3aliu;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalMu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7a4 ¢ CcoOMtoJieHueM TpeOOBaHUM HSProOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TMTUEHBl, PECYpCOCOEpEekKEHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh  HAaBBIKAMH  PAclO3HABaHHUA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oO61eHme:

OCYIIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

paciio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3iIn4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BSaHMOHeﬁCTBHﬂ,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyalnu,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHOMN
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICMCTBUSI MO HUX JOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBUM,
pacmpenensiaTh poJii ¢ y4€TOM MHEHMH YYaCTHHKOB, OOCYXIATh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAONO YYaCTHUKA KOMAaHIbI B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C IO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATEIIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIUPOKOW JPYAUIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

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



OCHOBaHUM, UCMHOIB30BaTh MPUEMBI PeIEKCUH AJIsi OIEHKH CUTyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPEe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHUE TMPEICTaBICHUSIMH O PO WHGOPMAIMUM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUDy,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3¢ (HeKT», «uH(POPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU Ioucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BAaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHaju3a JaHHbIX (MPOTHO3UMPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHanIu3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3allHsl JTaHHBIX, UHTEPIPETAUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOHMIBHBIX KOMIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHUE HaBbIKAaMH pabOTHl C ONMEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAaMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHOM CHeIuaIn3aIimy;

HAJIMYUE TIPECTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3padOTKM U (YHKIUOHUPOBAHUS HMHTEPHET-
MIPUITOKEHNM;



NOHMMAaHHE YIrpo3 HH(OPMAIMOHHON O€30MaCHOCTH, HCIOIb30BAHUE
METO/JIOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH U TUTUEHBI IIPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

NOHMMAHHUE OCHOBHBIX MPUHIMUIOB JUCKPETU3AIMM pPa3IMYHBIX BHUIOB
uHpOpMallMK, YMEHUE ONPENeNiaTh HH(POPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IIE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BPEMEHH TMepeAaud MpH HW3MEHEHWH HWH(POPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHuCel, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCTIa B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHUEM M IMOCTPOCHHUS YHUCIA MO CTPOKE, COAEpX AIICH 3amuch
ATOr0 YWcia B MO3ULMOHHON CHUCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJHATh apU(PMETHUECKUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJEPIKALIEIO
NIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe 0a30BbIX aJITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOMN
uH(popmauu (3arnuch 4MceNl B MO3UIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 33JJaHHOM JIMara3oHe, 00paboTka MHOTOpa3psIAHbIX LEbIX
YUCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MacCuBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npenacraBieHUs MU O 0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYIIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENENATh Pe3yJbTaThl padOThl MPOrpaMMbl IIPU 3aJaHHBIX MCXOJIHBIX JTaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



PE3yNbTAaTOB, BHISBIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMKOKE B paboTe
porpamMmsl, (HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAIMOHHBIE MaTEPUAJIbI C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JJICKTPOHHBIC TAOJMIIBI JIJIsi aHAJIN3a, TTPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYAs  BBIYMCICHUE  CYMMBbI,  CPEIHETO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHHUs, MOAOOp JUHUU TPEHJIA, PEIlICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus Kypca HUHPOPMATHKU YTiyOJ€HHOro ypoBHs 6 11
Knacce oOydarommuMucs OyayT  JOCTUTHYTHI  CIEAYIOIHE  MPEAMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOpPbIE MO3BOJISIOT OOHAPYKUBATh M UCIIPABIATH OMIMOKHU MPU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboOThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3aJjayl  TMOCTPOEHUS ONTUMAJIBHOTO IyTH MEXAY BeplIuHaMHu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTE€d  MEXAY  BEpIIMHAMHU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaATh JCPEBhS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUUECKUX
BBIPAKEHUM, TIPU PELICHUH 3a/1a4 MOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio UrPhI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
aJITOPUTMBI, YMEHHE KCIOJIb30BaTh B MPOTpaMMax JaHHBIC PA3JIUYHBIX THUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIMANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/lad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIe OMEpAIMH CO CTPYKTYpaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMBI ISl 0OPaOOTKH YMCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/ibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHMUs], YMEHUE JOKYMEHTUPOBATH POTPAMMEBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJICHUSIMH O 0a3ax mJaHHBIX, UX CTPYKTYpE,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BATh TAOIMYHBIC
(penduoHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3aX JAHHBIX, BHITOIHATH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIH JIIs aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Pe3yJbTaTOB, IIOJYYEHHBIX B XOJIE MOJICIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIP30BAHUEM PA3UYHBIX CPEACTB IU(GPOBBIX TEXHOJOTHUM, ITOHUMAHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HMHTEIICKTa B PA3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perracMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHus, KJIacCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
’ 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 WNudopmannonHas 6€30nacHOCTb 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe
1.1 Popua Popuar 10 25
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KomnberorepHo-MaTeMaTHueCKOE g )
) MOJIEJTMPOBAaHUE
3.2 ba3br qaHHbBIX 10 4
33 Be6-caiiTh 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

TpeboBaHMs TEXHUKH OE30MIACHOCTH U
TUTHUEHBI NIPH paboTe C KOMIIbIOTEPAMU U
JPYrUMH KOMITIOHEHTaMH U(PPOBOTO
OKPYKECHHUS

HpI/IHI_II/IHH pa6OTBI KOMIIBIOTCPOB U
KOMITBIOTCPHBIX CUCTEM

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

NOT 17-y-2025
IO TIPaBUJIaM
0e30MacHOCTH B
Kabuuere

MH(POPMATHKU U
BT

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OOMeH TaHHBIMH C IIOMOIIBIO IITHH.
KonTtposuteps! BHEIIHUX yCTPONCTB

ABTOMaTHYECKOE BBINOJIHEHUE TPOIPAMMBI
IIPOLIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JOJrOBpeMEHHast MaMATh. KoHTposiepbl
BHEILIIHUX yCTpOMCTB. IIpsamoit noctym k
naMsITH

COBpeMeHHI)Ie KOMITIBIOTCPHBIC
TCXHOJIOTHNH

[Iporpammuoe obecrneueHue
KOMITBIOTCPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucremMHOe TporpaMMHOE o0ecIieueHue.




OHepaHI/IOHHBIC CHCTEMBbI

Yrunutel. [IpaiiBepsl yCTPOUCTB.

? [TapannenbHOE NPOrpaMMHUPOBAHKE

10 HNucrannsuus u JeMHCTaIUISAINS
POrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTeMbl. [IpuHIUIBI

11 pa3MerieHust U UMEHOBaHUs (ailioB B
nonroBpeMeHHON namsTH. [11abaoHb! s
ONMCaHUA rpynn QaityioB
3akoHomaTenbcTBO Poccuiickoit

12 ®enepanuu B 06J1aCTH MPOTPAMMHOTO
o0ecrneveHus U JaHHbBIX
[IpuHUIUIIBI TOCTPOEHUS U annapaTHbIC

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CerteBble MPOTOKOJIBI

14 Cetp UnTepHET

15 Paznenenune IP-cetn Ha noaceru ¢
IIOMOIIBIO MaCOK IOJICETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buast nestensHoct B cetu UHTEpHET.

17 Cepsucsl HTEpHETA. ['0Cy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

18 Nudopmanmonnas 6e30macHOCTb

19 Bpenonocusie mporpamMmmMHoe obOecrieueHne
1 METOJIbI OOPHOBI ¢ HUM

20 [IpakTuyeckas paborta Mo Teme
"AHTUBHPYCHBIE TPOTPAMMBI"

21 Opranu3zanys JMYHOTO apXHuBa




22

uHpopmauuu. PesepBHoe konrpoBaHue.
[TaposibHas 3amura apxuBa

[[IndpoBanne TaHHBIX

23

24

25

Anroputm mmdposanus RSA.
Creranorpadus

[TpakTnyeckas pabora no Teme
"[lInppoBanue n1aHHBIX"

WNndopmanus, 1aHnHbIe ¥ 3HAHUS.
HNHdopmaninoHHbIe IPOLECChl B IPUPOJE,
TEXHUKE U 001IeCcTBe

26

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHaibl. Heo0X0auMoCTh AUCKpEeTH3auu
uHpOpMAaLNH, IpeTHA3HAYCHHON /IS
XpaHeHHUs, iepeiadn u 00paboTKU B
U(PPOBBIX CUCTEMAX

27

JBonuHOE KOoMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHbIE KObl. [lekonupoBanue
COOOIIIEHHUH, 3aIMCAaHHBIX C TOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

28

29

30

VYcnosue @ano. [Toctpoenne 01HO3HAYHO
JEKOAMPYEMBIX KOJIOB C TOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

EnvHUIIBI U3MEPEHNS KOIMUYECTBA
uHpopmanuu. AndaBUTHBIN MOAXOA K
OIIEHKE KOJIM4YecTBa HH(pOpMaluu

CHCTEMEBI CUNCIICHUS

31

IlepeBon uncesn U3 OAHOM CUCTEMBI
CUHCJICHHS B APYTYIO




32

33

34

I[BOI/I‘IHEISI, BOCBMEpHUYHAA U
mecTHaauaTcpuIHasg CUCTCMbl CUHUCIICHUA,
CBsA3b MCXKY HUMU

I[BOI/I‘IHaﬂ, BOCBMEpHUYHAA U
mecTHaguaTepuIHas CUCTEMbI CUHMCIICHUS,
CBsA3b MCXKIY HUMHU

I[BOI/I‘-IHEUI, BOCBMCpHUYHAA U

meCTHaauaTCpuIHas CUCTCMbI CHHUCIICHH,
CBA3b MCXKIY HUMU

35

36

37

ApudmeTnieckue onepaiy B
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS

Tpoana;[ YpaBHOBCUICHHAs CUCTEMA
CUHCJICHUA

I[BOI/I‘{HO-I[GCHTI/I‘{HaH CHUCTEMA CUUCIICHUA

38
39

KoaupoBanue TekcToB

PactpoBoe konupoBaHue U300paKeHHA

40

[IpakTuyeckas pabora o Teme
"Jluckperusanus rpapuueckoi
uHpopmanun"

41

42

[{BeToBbIe MOnEnU. BekTopHoe
koaupoBanue. @opmatsl (haitos.
Tpéxmepnas rpaduxa. @paxrtanbHas
rpaduxa

Konuposanue 3Byka. Onenka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JJaHHBIX YaCTOTE
JUCKPETU3aIMH U Pa3psAHOCTH
KOJIMPOBaHUS




43

44

[TpakTuyeckas pabora no Teme
"luckperrusanus 3ByKoBoH HHPpOpMauu'

OcHOBBI aNredphl TOTUKU

45

46

47

Jloruueckue onepanuu. TaOauibl
UCTUHHOCTHU

Jlornueckue BeipakeHus. Jlornueckue
TOXIeCTBa. JloKka3aTelbCTBO JIOTHUYECKUX
TOXKJIECTB C IIOMOIIBIO TA0IUI] UICTUHHOCTHU

[TpakTrueckas paboTa 1o Teme

((HOCTpOGHI/Ie K aHaJlIn3 Ta6J'II/ILI
HCTUHHOCTHU B TaOJIUYHOM mpoueccope»

48

Jlormueckme OIcpanru U onecpanvi HaxqQ
MHOXECTBaMU

49

50

Jlormueckue OIepanru 1 onepan Hal
MHOXECTBaMU

3aKOHBI anre6pLI JIOTUKW. DKBUBAJICHTHEIC
Hp606p330BaHI/I$I JJOTHYCCKUX BLIpa)KeHI/Iﬁ

51

Jlornueckne YpaBHCHHA U CUCTCMBIL
ypaBHEHUU

52

53

Jlornueckue GyHKIIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GyHKIMI OT KOJIMYecTBa apryMeHTOB.
[TonHbIe cUCTEMBI TOTHUECKUX (QYHKIUI

Kanonudeckue Gopmbl TOTHUECKUX
BbIpakeHH1. COBEpILIEHHbIE
JN3BIOHKTHBHBIC M KOHBIOHKTHBHBIC
HOpMaJibHbIE ()OPMBI, ATTOPUTMBI UX
MOCTPOCHHUS IO TabJIN1Ie UCTUHHOCTH




54

55

Jloruueckue JIeMEHTHI B COCTAaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsiaHbIil
CyMMaTop

56

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alkch JOTUYECKOIO
BBIPAKEHMUSI 110 JIOTUYECKON CXeME

57

58

59

60

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KoMIIbtoTepa. OrpaHUYeHHOCTh IUaNa30oHa
Yucell IPU OTPaHUYECHUHU KOJINYECTBA
pa3psanoB. [lepenonnenue pa3psagHoi
CCTKHN

be33nakoBbIE U 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. /[BOWYHBIH
JIOTIIOJTHUTEIIBHBIN KOJI OTPULIATEIIbHBIX
qucen

IToOuTOBBIC TOTHYECKHE OoIlepanunu.

Jlornueckuii, apudmMeTHueckuil u
LUKJIAYECKUI CIBUTH

61

[Mudposanue ¢ TOMOIIbIO TOOUTOBOM
onepauuu «uckirovaromniee MJIN»

62

63

Hpe}ICTaBHeHHe " XPaHCHUC B IMaMATU
KOMITBIOTEPA BEHICCTBCHHBIX YHUCCIT

Brimonnenue onepaunﬁ C BCIICCTBCHHBIMUA
qucCjiaMH, HAKOIIJICHUC OIIIMOOK npu
BBIYUCICHUAX




[TpakTuueckas pabota no teme «M3ydenue

64 MOPA3PSAHOTO MAIIMHHOTO MPEACTaBICHUS 1 1
LIEJIbIX U BELIECTBEHHBIX YHCE»
65 AHanu3 anropuTMoB 1
OraInbl pelieHus 3a/1a4 Ha KOMIIBIOTEPE.
66 HNuctpymeHTanbHbie CpeACcTBa: 1
TPaHCIATOP, OTJIAAYUK, TPO(YUITHPOBIIUK
Cpena nporpammupoBanusi. Komnumsus
67 Y MHTEpIpETaLus IporpamMmm. |
Bupryansneie mamnssl. THTErppOoBaHHas
cpena pa3paboTKu
68 MeTo/ibl OTJIaIKK MPOrpPaMM 1
NOT 17-y-2025
10 IpaBUJIaM
69 Tunsl nepeMeHHBIX B S3bIKE | 0e301acHOCTH B
MpOrpaMMHUPOBAHUS KaOuHeTe
WH(POPMATUKU U
BT
70 O06paboTKa LeNbIX Yucen 1
71 O6paboTka BeIIeCTBEHHBIX YUCEI 1
72 CrnyualiHble U IICEBAOCITYYalHbIE YnCa 1
73 Betnenus. CnoxxHbIe yCIOBHS 1
74 vkl ¢ yciioBueM 1
[{H1KIBI MO IEPEMEHHOM.
75 Bzanmo3ameHsseMOCTh pa3IuyHbIX BUIOB 1
LIUKJIOB
76 O06paboTka HaTypaJIbHBIX YHCET C !

HCIIOJIB30BaHHEM IIUKIIOB




HaXO}K,I[eHI/IC BCEX IMPOCTHIX YHCEI B
3aJaHHOM Auaia3oHe HpaKTI/I‘-IGCKaSI

77 0.5
pabota 1o Teme «Peienne 3aga4 METo10M
nepedopay
78 NuBapuaHT 1ukia
79 JlokyMeHTupOBaHuE IPOrpamMm
20 O0paboTka JaHHBIX, XPAHSIIUXCS B
daitmax
81 Pa30Ouenune 3agaun Ha mox3amayu
Hcnons3oBanue cranaapTHON OUOIMOTEKH
20 s3bIKa TIporpaMMupoBanus. [logkrouenue
OMOIMOTEK MOAIIPOTPAMM CTOPOHHHX
IIPOU3BOUTENIEH
83 [ToanporpaMMmel (poueayps! U yHKIMH)
84 [ToanporpaMMmel (poueypsl U (pyHKIUH)
85 [IpakTuyeckas pabora o Teme |
"PazpaboTka moamporpamm"
Pekypcus. PekypcruBHbIe 00BEKTHI
26 (ppakransr). PexypcuBHbIE poLieyphl U
¢ynkuuu. Mcnonp3oBaHue creka s
OpraHu3aIliH PEKYPCUBHBIX BHI30BOB
87 [IpakTuyeckas pabora o Teme |
"PexkypcuBHBIE IOITPOrPAMMBI"
23 MoaynpHBIN TIPUHIMI IOCTPOCHUS
poTrpaMMm
89 YucneHHble METOBI
90 [IpakTrueckas paboTta 1mo Teme |

«HucneHHoe penieHue ypaBHEHUN»




91

92

Hcnons3oBanne JAUCKPETHU3allU B
BBIYMCIMTCIIBHBIX 3aJadax

[TpakTrueckas paboTa 1o Teme

«[IpubnmxEHHOE BBIUYMCICHUE JJIUH
KPUBBIX | TUIOIIAaACH puryp»

93

[IpakTuueckas padora o Teme «Ilorck
MakcuMyMa (MUHHUMYMa) QyHKIIAN

94

95

96

97

98

O0paboTKa CUMBOJIBHBIX JIAHHBIX.
AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

Anroput™mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MEeHNE CTPOKH Ha CII0BA IO
pOOENIbHBIM CUMBOJIAM

Amnr OPHUTMBI 06pa6OTKI/I CUMBOJIBHBIX
CTPOK: MONCK MOACTPOKU BHYTPH JTaHHOM

CTPOKH; 3aMCHa HaliIeHHOM MNOACTPOKHU HA

JIPYTYIO CTPOKY
[MpakTuyeckas pabora Mo Teme
"O06paboTka CTPOK C UCTIOIB30BAHUEM

(byHKLIUH CTaHAAPTHON OMOIMOTEKH S3bIKa

porpaMMupoBasus”

['enepanust c10B B 3a1aHHOM aji)aBUTE

99

100

MaccuBbI 1 IOCJIETOBATEIIFHOCTH YHCEIL.
[TpakTrueckas paboTa 1o Teme
"3anosHeHne MaccuBa'

O06001IEHHbIE XapaKTEPUCTHKH MAaCCHBa

0.5

101

JIMHEeNHBII TOUCK 3aJaHHOI0 3HAYCHHUS B

0.5




102

103

MmaccuBe. [IpakTudeckas paboTa o Teme
"JIMHEWHBIN TTONCK 3aJaHHOrO 3HAYCHUS B
Mmaccuse"

[IpakTruueckas padota mo teme "l[lonck
MHUHHUMAJIBHOTO (MaKCUMaJIBHOTO)
3JIEMEHTa B YMCIIOBOM MaccuBe"

CoptupoBKa 0JJTHOMEPHOIO MACCUBA.
[TpocTbie METOIbI COPTUPOBKH.
[TpakTuueckas pabota no teme "lIpocTsie
METO/Ibl COPTUPOBKU MaccuBa"

0.5

104

CoptupoBka ciusiHueM. beicTpas
COPTHUPOBKA MAaCCHUBA (AJITOPUTM

QuickSort). [IpakTuueckas paboTa 1mo Teme

"beIcTpas copTupoBKa Maccupa”

0.5

105

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuyeckas pabora o reme
" JIBOMYHBIN TTOUCK"

0.5

106
107

JIByMepHbIE MacCUBBI (MaTPUIIbI)

AnropuT™Mbl 00pabOTKH MaTpPHUIL

108
109

Pemenue 3agay agannsa JaHHBIX

Cpe,Z[CTBa TCKCTOBOT'O ITpoLeccopa

110

111

112

KoMmnbrorepHas BEpCTKa TEKCTa

[IpakTuueckas padora no teme "BépcTka
JIOKYMEHTOB C MaTEMaTUYECKUMU
dopmymnamu"

HNHCTpyMEHTBI pELEH3UPOBAHUS

—_— | | | |

113

[IpakTrueckas pabota 1mo Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"




114

115

O6naunblie cepBuchl. KomnekruBHas
pabota ¢ nokyMmeHnTamu. [IpakTnueckas
pabota no Teme "KomnexktuBHas paboTa ¢
JIOKyMeHTamu'"

Amnanu3 naHgeiX. bospiye nanHbie

0.5

116

117

118

MamwuaHOE 00y4YeHue
AHaJIN3 JAHHBIX C TOMOIIBIO AIEKTPOHHBIX
Ta0IHIL

[IpakTrueckas pabota nmo Teme "AHanus
JAHHBIX C MTOMOIIBIO JIEKTPOHHBIX
Tadymmn"”

119

120

[Toctpoenue rpaduKoB QyHKIIHIA.
[IpakTuyeckas pabora 1o Teme
"HarnsiiHoe npejicTaBiIeHue pe3ylibTaToB
CTaTUCTHUYECKOW 00paOOTKU JAHHBIX B
BUJIE JMarpaMM CpeICTBaMH pelakTopa
JJIEKTPOHHBIX Ta0IHII"

Jluauu tpenna. Ilpaktuueckas padota mno
teme "[logOop MuHUM TpeHaa,
IIPOrHO3UpOBaHUE"

0.5

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o Teme "YHCIIEHHOE pellIeHne YpaBHEHU I
C TTOMOIIIBIO TI0/100pa apameTpa”

0.5

122

OnTuMu3anys Kak OMCK HAMTYYIIETO
pEIICHHS B 33JJAaHHBIX YCIOBUSX.
[TpakTrueckas pabota no teme "Pemienue
3a7ja4 ONTUMM3ALMHU C TIOMOIIIBIO
3JICKTPOHHBIX TabIUII"

0.5




123 Pe3epBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 PeszepBHOE Bpems 1
127 PeszepBHoe Bpemst 1
128 Pe3epBHOE Bpemst 1
129 PesepBHoe Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpemst 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpems 1
136 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 15

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
NOT 17-y-2025
10 MpaBHIaM
0e301macHOCTH B
1 KomngectBo nndopmarmm 1
KaOMHeTe
MH(POPMATHKU U
BT
2 AJITOPUTMBI CoKaTUS JaHHBIX 1
Anroputm Xaddmana 1
[IpakTuueckas pabora no teme "Cixxatue
4 JAHHBIX C TOMOUIBIO AIITOPUTMA 1 1
Xabhpmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKATUSI TAHHBIX C MIOTEPSMHU.
6 [IpakTryeckas padora no Teme "CixaTtue | 05
naHHbIX ¢ noTepsimu (anroputmel JPEG, '
MP3)"
CxopocTh niepeiaun JaHHBIX 1
[TomexoycToitunBbIe KOJIBI 1
9 [IpakTuueckas pabota 1mo Teme | |
"[TomexoycroitunBbie KOAbI"
10 Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX |

B3anmoJeiictBue. CucTeMHbIN 3P QeKT.




VYnpaneHnue kak HHOOPMAITHOHHBINA
npouecc. OOpaTHas CBS3b

11 Mojenu u MOJIeTMpOBaHKUE 1
12 I'padm 1
13 Pemenue 3amau ¢ momornisto rpadoB 1
14 JepeBbs 1
15 OcCHOBBI TEOpUU UTP 1
[IpakTnueckas padbora no teme "Ilonck
16 BBIMIPBIITHOW CTPATErvM B UTPE C IOJHON 1
nHpopmanmein"
17 CpencTBa UCKYCCTBEHHOTO HHTEIIEKTA 1
18 [IpakTuueckas pabora no teme "Cpezncraa |
HCKYCCTBEHHOT'O MHTEIIEKTa"
dopManuzaius TOHITHS AJITOPUTMA.
19 Mammuna TrroprHra Kak yHuBepcaibHas |
MoJienb Berunciennil. Tezuc Yépua—
TrropuHra
[IpakTnueckas pabota 1o Teme
20 "CocraBieHue MpocToi MporpaMmsl st 1
MamuHbl Teropunra"

21 Mammna ITocta 1
22 Hopmanshsie anropudmel Mapkosa 1
AJNTOpUTMHUYECKH HEPA3PELIMMBIE 3aJaUH.

23 3agada octaHoBa. HeBO3MOKHOCTH 1

ABTOMATHUYECKOHN OTJIAJKH MPOTPaMM
24 Cno>XHOCTb BBIYUCIICHUM 1
25 [Touck MpOCTHIX YKces B 3aJJaHHOM 1




26

JMana3oHe ¢ MOMOIIIBIO AITOPUTMA
«pemrero IparocdeHar

[IpakTrueckas padota nmo teme "llonck
MIPOCTHIX YKCEN B 331aHHOM JihanazoHe"

27

28

29

30

MHoropa3psiHble Leble YKcia, 3a1a4u
JUTMHHON apu(METUKH

[IpakTryeckas pabora o Teme
"Peanu3zanus BEIYUCIEHUN C
MHOTOpa3psIHbIMH yuciaMu"

CrnoBapu (accoriuaTUBHbIE MAaCCHUBBI,
O0TOOpaKEeHHMS ). XOII-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapst 171 3aIaHHOTO TEKCTa
[IpakTudeckas pabota mo Teme

"[Toctpoenue angaBUTHO-4YaCTOTHOTO
cJoBaps JUIs 3aJJaHHOTO TekcTa"

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brimenenune mocneaoBaTeIbHOCTEH IO
mabmnony. PerynspHsie BepaeHUs.
YacToTHBIN aHATU3

32

33

34

[IpakTnueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

Creku. AHanu3 IpaBHIILHOCTU CKOOOYHOTO

BBIPpAXKCHUSA

Brruucnenue apudmernueckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[TpakTrueckas paboTa mo Teme




36

"Beruucnenue apuMeTHIECKOTO
BBIPXKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dhopme"

Ouepenu. Mcnionb3oBanue ouepeau st
BPEMEHHOI'0 XpaHEHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnonws3oBanue ouepenu"”

38

JepeBbs. Peanusanus nepesa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. /[BOnYHBIE
(bunapueie) nepesbs. [locTpoenue nepena
IUISL 33JAHHOTO apH(PMETHIECKOTO
BBIPpAXKCHUA

39

40

41

42

[IpakTuueckas pabora 1o Teme
"Ucnonp30BaHue 1€PEBbEB IS
BBIUUCIICHUS apH(PMETUIESCKUX
BbIpaXKeHUI"

PexypcuBHBIE aTOpUTMBI 00X0/1a JepeBa.
Vcnonp3oBaHne cTeka U 09epe Iy TSt
o0xoJa nepesa

PexypcuBHBIE alTOpUTMBI 00X0/1a JepeBa.
Vcnonb30BaHue cTeka U ouepeau JUIs
o0xoJa 1epena

AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIBHOTO OCTOBHOTO JiepeBa
B3BEILICHHOT'O CBSI3HOT'O
HEOpPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox rpada B
IHUPUHY




44

45

KonnuecTBO pa3auyHbIX MyTel MEXAY
BEpUIMHAMU OPUEHTHUPOBAHHOTO
AIMKIIMYeCcKoro rpada

Auroput™ JIeHKCTpHI.

46

[IpakTuyeckas pabora o Teme
"Bblunicnenue IMHbI KpaTyalIiero myTH
MEXy BEpIIMHAMU Tpada (IropuT™
Jeitkerper)"

47

48

49

AnroputMm @noiiga—Y opuamuia

3anaun, periaeMble ¢ TOMOIIBIO
JUHAMHYECKOTO TPOrpaMMHUPOBAHUS:
BBIUHCIICHHE PEKYPCUBHBIX (PyHKIINN

[IpakTnueckas pabota 1o Teme
"Bbrunciienne peKypcuBHbBIX (QYHKIMHI C
MIOMOUIBI0 JUHAMUUYECKOTO
IIPOrpaMMHUpPOBaHUA"

50

3amauu, perraeMbpie ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMporpaMMHUpOBaHH:
MOJICYET KOTMYECTBA BAPHAHTOB

51

52

53

[TpakTrueckas padota mo teme "llomcuér
KOJIMYECTBA BAPUAHTOB C TIOMOIIBIO
JUHAMHAYECKOT0 MPOrpaMMHpPOBaHUsA"

321,[[3.‘11/1, pemacMbIC C ITIOMOIIBIO
AMHAMHUYCCKOI'0 IMpOorpaMMHUpOBaHH:
3aJa4u OIITUMHU3alluH

Ilonstue o nmapagurmMax

nporpaMmupoBanusi. O630p SI3bIKOB
IIPOrpaMMHUPOBAHHUS




[TonsiTre 06 0OBEKTHO-OPUEHTUPOBAHHOM

>4 IPOrpaMMHUPOBAHUHT

55 O0BexThI U Ki1acchl. CBOMCTBA U METOIbI
00BEKTOB

56 OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3
[IpakTuueckas pabota 1o Teme

57 "HMcnonp30BaHKe TOTOBBIX KJIACCOB B 1
nporpamme”

53 Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOX0Aa
[IpakTuueckas padota "Pa3paboTka

59 IIPOCTOM MPOrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancymnsuus. [Ipaktuueckas padoTa mo

60 Teme "Pa3paboTka kiacca, UCIOJIb3YIOIIETr0 0.5
WHKATCyJsuo"

61 HacnenoBanue. Iloaumopduzm

& [IpakTnueckas pabota 1o Teme |
"PazpaboTka nepapxuu KiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.

63 [IpoextupoBanue nntepdeiica
T10JIb30BATENs

64 [IpoexTupoBanue uHTEpdeiica
MIOJIb30BATENS

65 Vcnonp30BaHue TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JIJIsl IOCTpOeHust uHTepgeiica

66 [TpakTrueckas paboTa mo Teme |

"Pa3paboTka mporpaMmsl ¢ TpaduaecKuM




67

unrepdeiicom”

N3yuenue BTOPOro s3bIKa
IIPOrPaMMUPOBAHHUS

68

69

70

71

N3yuenune BTOPOro s3bIKa
IIPOrpaMMHUPOBAHUS

OTalbl KOMIIBIOTCPHO-MATEMATUYCCKOT'O
MOICIINPOBAHUA

Z[I/ICerTI/ISaI_II/IH IIpH MaTCMATHUYCCKOM

MOACIIMPOBAHUU HCIIPCPBIBHLIX ITPOLICCCOB.

MoaenupoBaHH€e IBUKEHHUS

[IpakTudeckas pabota 1mo Teme
"MopenupoBaHue JBUKEHUS"

HOT 17-y-2025
IO TpaBUIaM
0e30MacHOCTH B
KaOuHeTe
WHPOPMATHKH U

BT

72

MopenupoBanre OMOJIOTHUECKUX CUCTEM.
[IpakTnueckas pabota 1o Teme
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

0.5

73

74

75

MaremaTudecKkre MOJIETH B DKOHOMHKE.
BrrancnurenbHble S5KCIEPUMEHTHI C
MOJIEIAMH

BepositHocTHBIe MOnienu. [IpakTuyeckas
pabota o Teme "MMuTanimoHHOE
MOJIETTUPOBAHUE C TOMOIIBI0 METO/1a
Mownre-Kapno"

KomMmnbrorepHoe MOJENMpOBaHUE CUCTEM
yIIpaBJICHUS

0.5

76

O6paboTka pe3ynbTaTOB KCIIEPUMEHTA




77 Tabnuunbie (persiunoHHbIC) 0a3bl TaHHBIX
[Touck, copTupoBKa U QPUILTPALHS TaHHBIX.

73 3anpocsl Ha BBIOOPKY JIaHHBIX. 3aMIPOCHI C
napamerpamu. Berumcinsemsle nosms B
3anpocax

79 [IpakTuyeckas pabdora o teme "Padora ¢
roToBoi 6a30il naHHBIX"
MHuorotabauaHbIe 0a3bl TaHHBIX. THITBI

80 cBsi3el Mex a1y Tabnmnamu. BaemHui
Kkimro4. [{emocTHOCTE 6a3hl TaHHBIX
[IpakTuueckas pabota 1o Teme

81 "Pa3paboTka MHOTOTaOJIMYHOM Oa3bI
JTAHHBIX"

22 3anpocsl K MHOTOTa0IMYHBIM 0azam
TAaHHBIX

23 [TpakTrueckas padota mo Teme "3anpockl K
MHOroTa0In4YHOl 0a3e JaHHBIX"

84 S3pIKk ynpaBneHus qauHasiMu SQL
[IpakTnueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOUIBIO A3bIKa
SQL"

26 Hepensimmonnsie 6a3pl JaHHBIX.
OKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IpriiokeHus
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 4acTAx caita. TeXHOJIOTUs «KJIMEeHT —

cepBep», €€ JOCTOMHCTBA U HEJAOCTATKU

89

OcHoBbI a361ka HTML




[IpakTrueckas padota o teme "Co3nanue

90 . 1
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHoBbl s13p1ka HTML

92 Ocnogsl s13p1ka HTML
[IpakTrueckas padota o teme "Co3nanue

03 BeO-CTpaHUIIbl, BKIIOYAIOIIEH |
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JIaHHbIE, BUEO)"

94 OcHoBbI KackaHBIX TabauI cTuiei (CSS)
[IpakTnueckas pabota 1o Teme

95 "OdopmiieHuE CTpaHUIIBI C TTOMOIIBIO 1
KacKaJaHbIX Ta0auI[ cTriein"

96 Cuenapuu Ha s3bIKe JavaScript

97 Cuenapuu Ha s3bike JavaScript

98 ®dopmbl Ha BeO-CTpaHULIE

99 [IpakTuueckas padbora no teme "O6paboTka |
JTaHHBIX GpopM"

100 Pazmernienue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aitioB Ha calT
Kanpuposanue. Ucnpasnenue

101 nepcneIfTHBLI. lucrorpamma. Koppekius
YpOBHEH, KOPPEKITUS I[BETA.
OO6ecrBeunBaHNE BETHBIX N300PKEHHI
BBona n300pakeHuli ¢ UCTIOTb30BaHHEM

102 Pa3IUYHBIX U(POBBIX YCTPOICTB. 0.5
[IpakTryeckas padora no Teme "O6paboTka
nudposbix Gororpadmit"”

103 Perymis. PaboTa ¢ obnactsimu. OUILTPHI. 0.5




[IpakTrueckas padota o teme "Petymib
¢ poBsx Gortorpaduit”

MHorocnoiHbie n300pakeHus. TeKCTOBbIC

104 cinou. Macka cios. Kananel. Coxpanenue
BbIJIEJIEHHON 001acTH

105 [IpakTuyeckas pabora o Teme !
"MHorocoitable n300pakeHus"
[ToaroroBka uirocTpaluii Ayt BeO-CalToB.

106 [IpakTnueckas pabota 1o Teme 0.5
"AHUMUpPOBaHHbIE U300pakeHus"

107 Bekrophnas rpaduka. Bekropuzamus
pacTpOBBIX U300pAKEHUN

108 [IpakTuueckas padbora no teme "BekTopHas |
rpaduka"

109 [IpuHIMIBI TOCTPOEHUS U peIaKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

110 ITpaktuyeckas padora o Teme "Co3nanue |
IIPOCTBIX TPEXMEPHBIX MOJEnen"

111 Cerounsie Moenu. Marepuabl

12 IIpakTruyeckas padora no Teme "CeTouHble 1
monaenn"

113 MonenpoBaHuE€ HCTOYHUKOB OCBEIICHHUS.
Kamepsl

114 [IpakTnueckast pabota 1o Teme 1
"Pennepunr"

115 AnyutuBHBIE TexHOJ0TUU (3D-npuHTEPHI)

116 [ToHsiTHE O BUPTYyaIbHOM PEATLHOCTHU U

JOTIOJIHEHHOH PEaIbHOCTH




117 PesepBHOE Bpems 1
118 PesepBHoe Bpems 1
119 PesepBHOe Bpemst 1
120 PesepBHOE Bpems 1
121 PesepBHOe Bpemst 1
122 PesepBHOE Bpems 1
123 PesepBHoe Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOoe Bpems 1
130 PeszepBHOe Bpemst 1
131 PesepBHOoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PezepBHoOe Bpemst 1
135 PeszepBHOe Bpemst 1
136 PesepBHOE Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TonrMaHne OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TCHJICHIUI
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAllMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopMauuy (3alMCh 4YMUCEN B IO3ULHOHHONW CHCTEME CUMCIEHHUS,
JIEIUMOCTb LIEJIbIX YHMCEN; HaX0XK/IEHUE BCEX MPOCTHIX YHUCET B 3aJaHHOM
Jarna3oHe; o0paboTka MHOTOPAa3pSAHBIX MEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3ax JaHHBIX, UX CTPYKTYPE,

CpeaAcCTBax CO3aHUAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTHH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06nacmx; HaJIM4Yue Hpe)lCTaBJ'IeHI/Iﬁ 00
HUCITIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKH; OMpeNeNaTh KpaTdalluid myTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1
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YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHUS,
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporuHo3upoBaHue, KIJIacCU(UKALUS, KJIaCTepU3aLus, aHaAIN3
OTKJIOHEHHI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENH, NpeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTALHA PE3YJIILTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENEIATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BPEMEHHU IepeJauyd IMpu HU3MEHEHUH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MTOCTPOEHUS 3aIllUCH YHWCJA B MO3ULIUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC onecpanyru B MO3UITUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talmiuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb MCTMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO IEPEMECHHBIC, PCHIATh HECIIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHne pemaTh alrOpUTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHSI ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JCPEBbs MPU aHATIU3C U MMOCTPOCHUH KOJOB U JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KCHI/IfI, npu PpeUICHUU 3adav
IOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IrOpuUTMy; pa3padaThiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI
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2.10

YMeHHe aHaIM3UpOBaTh QAJITOPUTMBI  C  KCIOJIB30BAaHHEM  TaOIHI]
TPACCUPOBKH; ONPEICNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTaThI
BBINOJIHEHUS HECJIOXKHBIX IPOTrPaMM, BKJIFOUYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JEMEHTOB MacCcHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

BnajgeHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu o 6a30BBIX
TUTIaX JAHHBIX W CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
IpOTpaMMbl TIPU 33/IaHHBIX HMCXOJHBIX JAHHBIX; ONPEICNIATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS 1O  YIYYIICHHUIO

MMpOorpaMMHOIo Koia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAaHHOM JUIsl W3Y4YEHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro yposHs (Ilackanb, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAOOTKH YHCEIl, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHMCIa B BUAE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) LHdpHI
HaTypaJIbHOTO YMCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCleHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAO0BATEIBHOCTUH (CYMMBI,
IIPOU3BENECHUS  CpPEAHEero  apu@MeTHYecKOro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3JIMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMaNa3oH MX BO3MOXHBIX 3HAYEHUH, NPUMEHATH IpU
pEIIEHNN 3aa4 CTPYKTYpPBI JAHHBIX (CIUCKH, CIIOBapH, CTEKH, OUEpE.H,
JIepEeBbsl); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke MporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpcacCTBa OTJIAAKU MPOrpaMm B CpCIC IMPOrpaMMUpPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO




peleHus, moadop JUHUM TPEHJa, peIIeHHE 3a/1ad IMPOrHO3UPOBAHMUS);
YMEHHUE HCIOJb30BaTh TaOMUYHbIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'J
IO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06pa60TKa OOJIBIINX JaHHBIX

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsl creka TCP/IP. Cucrema nomennsix umeH. Paznenenue IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HO,Z[CCTGIZ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpUYHble U HecuMMeTpuuHble mHGpsl. [ndps
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO JNEKOIMPYEMBIX KOJIOB C ITOMOILIBIO

nepeBa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHMIIBI
U3MEpeHusi KoiauuecTBa HHpopManuu. AndaBUTHBII MMOAXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJJUTUBHOCTH HH(opmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositTHocTs. Dopmyna lllennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JIETUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHHsI. AJITOPUTM NIEPEBOJIA 1IEJIOT0 Ynciia U3 P-uuHOM cucTeMbl CUMCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B JCCATUYHYIO.
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2.5

AJropyuT™M TEpeBOJia LEJIOr0 Yucia U3 JACCITUYHOW CHCTEMbl cuucieHus B P-
nuHyto. IlepeBox KoHewHOH aecsaTHuHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUUCIICHUS, CBSI3b MEXITY HUMHU.
Apudmernueckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIEHUA. [[BONYHO-IecITHYHAsS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPpOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(pOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuyd. Tabmunpel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckne ¢GyHKIUU. 3aBHCUMOCTh KOJIHMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKLIUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPAKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

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

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenu monenupoBaHus. AJEKBATHOCTH MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM npoteccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSITUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbI, TAOIUIBL, TPadUKH).

[IpencraBineHne LENbIX YHCEN B MaMATH KoMmmbroTepa. OrpaHUYeHHOCTh
JUana3oHa 4YMCeNl IPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEI.

[ToGutoBbIe jorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukauyeckuit  casuru. IlllugpoBanune ¢ mnomompi0 MOOUTOBOM omnepauuu




«uckirogaromee UJIH»

2.12

2.13

2.14

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHUS BEIIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YHWCJIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYyTH MEXAY BepIIMHAMU Trpada, ompeeseHue KOJIUYECTBA
pa3IMYHBIX NyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMH WIPbl B TabnuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. Brur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IX n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonbp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHnEe METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJICHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX anroputMoB. OnpezneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTat

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACJIbHBIC HH(prI,
HaXOXJICHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBHOM) TUQPBHL.




[IpencraBnenue uyucina B BHIE Ha0Opa MPOCTHIX COMHOXHUTENCH. AJNTOpHUTM
OBICTPOTO BO3BEJICHUS B CTENEeHb. [I0OMCK MPOCTHIX YMCEN B 3aJaHHOM JIHana3oHe

C MIOMOIIIBIO AJITOPUTMA «PelIeTo DpaTtocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxubie ycnoBus. Lukmnsl ¢ yenoBueM. L{UkIbl o mepeMeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3aqaun Ha moa3anadu. [lognporpaMmel (TpotieAypsl U PYHKITHH).

Vcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUUM OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl M IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCMBa WM YHCIOBOM IOCJIENI0BATEILHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpEeIHEro apuMETHYEeCKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOTHI € dSJEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTox mMy3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBII

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI  (MaTpuLbl). ANTOpUTMBI  00paOOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MaccHBa IO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, NI€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHuWs).  XdII-TaOJHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepem/l. Hcnons3oBanne ouepeaun s BPEMECHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAJIBHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPUEHTHPOBAHHOro rpada. KomauuecTBo pasnuyHbIX
nyTeil MeX 1y BeplIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOr0 Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 00xoja aepesa. Vcrnonb3oBaHue cTreka u
ouepeau i 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUpPOBaHME KaK METOJl PELIeHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUYHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKIUHN, MOJICUET KOINIECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOIXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd  aHalIM3a JAaHHBIX: MPOTHO3WPOBAHUE,
KJaccupuKanus, KilacTepusanus, aHaau3 oOTKJIOHeHWH. IlocienoBaTenbHOCTH
perieHus 3a1a4 aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TOCTPOEHHE MOJAETH, NpeodpazoBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH JUIsi 0O0paOOTKHM M TPENCTABICHUS JTaHHBIX.

Bbonwsmme manasie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONuWll. BBIUUCIEHHE CYMMBI,
cpenHero  apudMETHYECKOTOo, HAWMOOJbIIEro  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHnue KOE)(b(I)I/II_II/ICHTa KOoppeiisinuu IBYX PpAIOB HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX auarpamm. l[loctpoeHme
rpadukoB ¢pyHkuuid. [Ton6op MMHUYM TpeHAa, pelIeHre 3a1a4 MPOrHO3UPOBAHMUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJICIIH. Metonanl Momnre-Kapio. NmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunel. Pabota ¢ roroBoit
0a30ii JaHHBIX. 3amojiHeHUe 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA U (PUIBTPAIUSL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C IMapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabauunble 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiamu. BHemHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa IMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHHKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

[TonsikoB, Koncrantun HOpreBuu. Mudopmaruka : 10 knacc: 6a30BbIi U
yrayosieHHBIM ypoBHM : yueOHUK : B 2 yactsax / K. FO. Ilomskos, E. A.
Epemun. — 5-¢ uzn., crep. — M. : IIpocsemienue, 2023.

[TonsixkoB K.}O. MudopmaTuka. 11 xmacc: 6a30Bblif U yriayOlIeHHBIH YPOBHH :
yueOnuK : B 2 gyactsax /K. lO. [Tonskos, E. A. Epemun. — 4-e usn., crep. — M.
: [Ipocsemenne, 2022.

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Vuebnuk «Mudopmaruka» 10-11 kmaccsl. ba3zoBeiil U yrinyOnEHHBIN YPOBHH.
®I'OC: maTepualibl HOBOTO0 00BEMUHEHHOTO YuyeOHMKAa WHMOOPMATUKU JIs
cpenneir mkonbl (10-11 kimaccel) [DnexkTpoHHBId pecypc]. — Pexum
noctyma: http://kpolyakov.spb.ru/school/probook.htm - 3arn. c skpana. —
1.09.2025.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

VYueonuk «Mupopmaruka» 10-11 kmaccsl. ba3zoBeiil 1 yrimyOnEHHBIN YPOBHH.
®I'OC: maTepualibl HOBOTO 00BEMMHEHHOTO yueOHWKA MH(POPMATUKH IS
cpenneir mkonbl (10-11 kmaccel) [DnexkTpoHHBIM pecypc]. — Pexum
noctyma: http://kpolyakov.spb.ru/school/probook.htm - 3arn. c skpana. —
1.09.2025.
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