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MOSICHUTEJBbHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryOoa€éHHBIH YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3zoBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHUII K pe3yibTaTaMm
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHON padoueit
IPOrpamMMbl BOCIIUTAHHUS.

[IporpaMmMa mo wuHpoOpMaTHKEe MAET MPEACTABICHUE O IIEeNAX, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHoro npeamera «HMudopmaTka» Ha yriyOiIEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeNbHOE peIMETHOE coJiepKaHue, peaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpPEAEIIIeT PacipeleICHUE ero
1o kjaccaM (rojgaM u3ydyeHus), Ja€T NPUMEPHOE pachpeleleHue y4eOHbIX 4acoB
N0 TEMAaTUYECKUM pa3JenaM Kypca U PEKOMEHIyeMyl (IPUMEPHYIO)
NIOCJIEIOBATEIBHOCTh ~ MX  M3Y4YEHMS C  YYETOM  MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3pPAaCTHBIX
O0COOCHHOCTEN 00yJarouxcsl.

[Iporpamma o nHpoOpMaTHKE ONPEIEIAET KOJTMUECTBEHHBIE U KAYECTBEHHBIE
XapaKTepUCTUKHN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4yeHus, B TOM 4YHciie
JUISL COZIEPIKATENIBHOIO HAIOJHEHUs Pa3sHOr0 BHJA KOHTPOJIA (IPOMEXYTOYHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUNCKHUX MIPOBEPOUHBIX pabor,
rocyJapcTBEHHOM UTOroBoil arrecrauuu). [IporpamMma no uHpopmaTuke sBIsSETCA
OCHOBOM Il COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
NOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

NudopmaTtuka B cpeHem o01ieM o0pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYyYHOM JUCHUIUIMHBL, H3y4darouleu
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOKHOCTH aBTOMAaTHU3aIlMi WH()OPMALIMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHOOPMATHKU, TMPEXKAE  BCEro
MH(OPMAIMOHHBIE TEXHOJOTUH, YIPABIECHUE U COLMANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA ~ Xapakrep HWH(QOpMAaTUKU H  HHPOPMALMOHHOU
NEeSATETbHOCTH.

Kypc unbopmatuku a5is ypoBHsS CpeaHEro o0Iero oOpa3oBaHUs SBISAECTCS
3aBEpUIAIOIIMM 3TallOM HENpPEpPhIBHONW MOATOTOBKM OOydYaromuxcs B 00JacTu
UH)OPMATUKA U HUHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ONMHUpaeTCcs
Ha coJiepKaHue Kypca MH()OPMATUKU YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalnui0 U 0000IIeHNe
3TOTO OIBITA.



Pesynbprarel  yriyOnéHHOrO yYpOBHS HM3yueHHsT ydeOHOro mpeamera
«UHdopmaTtuka» OpHUEHTHUPOBAHBI HAa TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymned MpoPecCUOHAIBHOW 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, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIE MTOIXOIbI
K U3YUYCHUIO SIBJICHUI, XapaKTepHBIX JJI1 U3y4yaeMOou peIMETHON 00JIacTH;

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

HAJIMYUE TMPEACTABICHUN O JaHHON MpeAMETHON 00JIacTH KakK IEeIOCTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JACTAMU
3HAHUM.

B pamkax yrinyO0na€HHOro ypoBHsI U3ydeHUs MH(OpPMATHKUA 00€CIeUnBAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYyYarOUIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alnusax  OpodeccuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSIMHM, TaKUM Kak
nporpaMMHasi MH)XXEHepHsi, MH(opMalnnoHHas 0e3011acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpENEIEHHOIO PEECTPa, TEXHOJOTWH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3yuyeHust ywyeOHoro mpeamera «HHdopmaTuka» Ha
yrIIyOJIEHHOM  ypOBHE cpedaHero olmiero oOpa3oBaHusi —  OOecCIeueHUe
JaNbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IIeCTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M ¢ 3TUM H3yyeHUe
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHMSI, OCHOBAHHOTO Ha IOHUMAHUU POJH
UHPOPMATUKH, HMHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIAMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U dTUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIIOZEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO37laHUE YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun yueOHoro mpeamera «MHDopmMaTHka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMALIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OcCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIM anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00bEMaA JTaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AJaropuTmMbl M NPOrpaMMHPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajayax aHajau3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TAONMI[ IJIA pEIICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxanuu ydeOHoro mpenmera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHS, HO MOTYT OBITh MPEIJIOKEHBI ISl U3YyUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
nH(popMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYYaloOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEHIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(OpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B TpeAeiaX OJHOro0 rojaa oOydYeHHUs
MOXET OBITh HM3MEHEHa IO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO011ee YnciI0 YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3yueHus MHGOpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPKXAHUE OBYUEHUSA

10 KJIACC

Hu¢posBasi rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPYKEHUS.

[TpunHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. ApPXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  IPOIIECCOPOM.
OnepaTvBHasi, MOCTOSIHHAas W JOJTOBpeMeHHass mnamsATb. OOMEH JaHHBIMH C
OMOIIbI0 KUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMOi JOCTYN K MaMsITH.

OcHOBHbIE TEHJCHLIIMU  Pa3BUTUSA KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUS. MHoromnponeccopHsie CUCTEMBI.
Cynepkommbiotepbl. PacnipenenéHapie BRIYUCIUTEIBLHBIE CUCTEMBI W 00pabOTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHI.
PoGoTu3npoBaHHbIE MPOU3BOICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpocTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecrnedueHue. OTeEpalMOHHBIE CUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W = JIEUMHCTAUIALMUSA  OPOTPAMMHOIO
obecrieueHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUsS (aijoB B
nosroBpeMeHHoi namsaty. [labmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBanmue MpOrpaMMHOT0 0O0eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u cBOOOAHOE MOPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOTrpaMMHOTr0 o0ecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoabl. Cete MHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moxacetu ¢ momoipio Macok mnojcereid. CereBoe
agMuHUCTpUpoBaHue. [lojlyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
ITAKETOB.

Buner  npestenbHoct B cetu  HaTepHer. CepBuchl  MHTepHerTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OpOHUPOBaAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobiema momMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOTeHHbIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodieMbl 3aluThl
uHpopmanuu 1 uHbopmanmoHHoOW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
nH)OpPMAITMOHHBIX  cHucTeMmax. lIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO JocTyna K JUYHOU
KOH(DUIeHIMaNBbHON HH(POpPMAIIUK, XpaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe 00ecreyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JAYHOIO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [TaponbHas 3ammTa apxusa.

[udpoBanne nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHIL.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmanus, nanusie u 3HaHus. MHdopmamonHsie nmporeccsl B MPUPO/IE,
TEXHUKE U 00IIIEeCTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTU3aluu UHGOpMaIMK, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Nepeiadyd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOINEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OOHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiiel u3aMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOIXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENbIX W APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBoiCTBa NMO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JEIMMOCTH YHCJia HA OCHOBAHHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TIepEBO/Ia LEJIOro Ynciia U3 P-u4HOM CUCTEMBbI CUHUCIICHUS B
JECATUYHYI0. AJNTOPUTM TMeEpeBOJa KOHEUYHOW P-wvHOW npodu B JECATHUYHYIO.
AJITOpUTM TIEpEBOJIa LIEJIOTO YHUCJIa U3 JECATUYHOW CUCTEMBI CuucieHus B P-
nuyHyro. IlepeBox KoHe4yHOU pAecsaTUUYHOW npodu B P-wunyro. J[BowuHas,
BOCbMEPHUYHAS M MIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHS, CBSI3b MEXITY HUMH.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMAaxX CUHCIEHUsA. TpondHas
ypaBHOBEIIICHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IeCITUYHASL CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUH.

KogupoBanne  mzo0Opaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPY 3aIaHHBIX pa3penieHUuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie MOnenu. BekTtopHoe komupoBaHue. Dopmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

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

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHUWSA. BbICKa3biBaTeNnbHBIE (OPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparu. TaOnuUIBl MCTUHHOCTH. Jlornueckue BBIpAXKEHUS.
Jlormueckue ToXxmecTBa. Jloka3aTenbCTBO JIOTMUYECKHX TOXAECTB € MOMOUIBIO
TaOJIUIl UICTUHHOCTH. JIornueckue onepanuu 1 ornepalu HajJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTHYECKHUX
BbIpakeHui. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKUIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKIUN OT KOIMYEeCTBa apryMeHTOB. [1o1HbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMajbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS IO TaOJIUIE UICTUHHOCTH.

Jlormyeckue »sieMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aIaHHOMY JIOTHYECKOMY BBIPQKECHHIO. 3alUCh JIOTHYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MNaMATH KOMIbioTepa. OrpaHUYEHHOCTH
JMana3oHa 4Yuced MNpU OrpaHWYEHUWH KoJinuecTBa pa3psanaoB. I[lepenonHenue
pa3psiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KOJ OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumyeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHN W
nukinyeckuit  capurd. [lludpoBanue ¢ moMOIIBIO MOOUTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B TMaMITH KOMIIbIOTEpA. 3Hauaias
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duce. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJIEHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alropurmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHus 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIAAKU —MPOrpaMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel [gaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBiieHus.
Cnoxsble ycnoBus. Iluknel ¢ ycimoBueM. [lUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHsI€EMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue 1IUKIAa C HUCIOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBKa onvcaHus IPOrpaMMbl U HHCTPYKIIMH JUJIS TOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MEeHHe 3alucd 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BEIAEHUS ULU(Dp, HAXOKIACHHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIuXcs B (aitnax. TekcToBble U TBOMYHBIE (PailJIbI.
daitnoBbie TIepeMeHHBbIe ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zouenue 3agaun Ha noazagaun. [logmporpammel (poueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl Hu
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3ally PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoynpHBINA IPUHIAII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMIDKEHHOE pEIICHUS 3aJayM.
YucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkéHHoe BBIYMCIEHUE JJIUH KPUBBIX. BbluncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUMHM OJIHOM MepeMeHHOU
METO/IOM MOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
POrpaMMUPOBaHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA JAPYTYIO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue 4nciia B CHMBOJIBLHYIO CTPOKY U 0OpaTHO.

MaccuBbl W MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
nmy3bIpbKa, METOJ BbIOOpa, COPTHUpOBKA BCTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (aaroput™m QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MaccuBBbl (MaTpUIlbl). AJTOPUTMBI OO0paOOTKHA JBYMEPHBIX
MacCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JlaHHBIM MIpaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpencrTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHoOcku, orjaBieHue. KomekTtuBHas paboTra ¢ JTIOKyYMEHTaMHU.
NHCTpyMEHTBI pElEeH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. IlpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphbl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpelcTBa BBOJA
TekcTa. Cnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHnanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociaenoBarenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [Iporpammubie cpenctBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS aHHBIX. bombIie naHHbIE.
Mammnnoe o0y4yenue. MHTeNIeKTyanbHblid aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CymMBbl,
CpelHero apu(pMeTHYecKoro, HauOoNbIIEero (HAMMEHBIIET0) 3HAUCHUSI JUana3oHa.
Boruncnenre kodduimenta Koppessiiuu JBYX psSIoB JaHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbIX jguarpamm. lloctpoenme rpadukos
byuxiuii. [Togbop auHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucrneHHoe pelleHne YypaBHEHUH C TIOMOIIBIO MOoa00pa mapameTpa.
OntuMu3zanys Kak MOMCK HAaWIydIlero pelIeHHs B 3aJaHHBIX yciaoBusax. LlemeBas
byHkuus, orpaHuueHus. JIokambHble U TJIOOATBHBIH MHUHHUMYMBI IEJIEBOU
¢bynkun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernyeckne 0CHOBbI HH(POPMATHKHU

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opMmanuu. @opmyna Xaprtiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  cxkatust JaHHbIXx. AsroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTrOpUTMBI CKATHS JAHHBIX C TMOTEPSMH. Y MEHBIICHUE
rIIyOuHBI KoupoBaHus 11Beta. OcHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepemayu  JaHHBIX. 3aBHCHMOCTb BPEMEHH Ilepefadyu  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XApPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefadye JaHHbIX. Konbl, TO3BOJSIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH Tepenaye TaHHBIX.
Paccrosinne Xsommunra. Koauposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumopcucTBue. CUCTEMHBIN
addekt. Ynpapnenue kak nHGopMalroHHbli nponecc. OOpaTHas CBS3b.

Mopenun u moaenupoBanue. Llens MoaenrpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIleCCy, Ieu MoaenupoBaHus. dopmanuzaus
MPUKJIAHBIX 33/1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUJIE, YAOOHOM JJis
BOCIIPUATHS YesnoBeKoM. I'paduueckoe npeacTaBieHUe JAaHHBIX (CXEMbl, TAOIHILIBI,
rpadukn).

['padp1. OcHoBHbIe moHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MAaTpPHIl, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX  3aJ1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJIBHOTO TMYTH MEXIy BepimimHamMu rpada, OmNpeleiIeHue KOoJUYecTBa
Pa3IMYHBIX IYTEHM MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTIO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MoJHOW mHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAONIMUYHON (opme. BBIUrphHIIIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIUTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA U
pacnio3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBHUCHL. MmeHTH(]HKaAIUsS u TOUCK
U300paKEHUH, pacro3HaBaHHE T Camoo0byuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
HCKYCCTBEHHOI'O MHTEJUIEKTa B oOydaromux cuctemax. lcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O MHTEIIEKTa B poOoToTexHuke. MHTEepHeT Bemeil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopMmanuzanuss  HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Tesuc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUH. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
aMsITH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aITOPUTMOB
peneHns OJHOM 3a/1a4r, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID AJITOPUTMA
«peuiero IparocheHar.

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

CnoBapu  (accouMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUS).  XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaXEHUsS. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHUS, 3alIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBSA3HOTO HEOpUeHTHUpoBaHHOro rpada. KommuecTBo pazimyHbIX
nyTel MeXay BepLUIMHAMU OPUEHTHPOBAHHOIO allMKIMYECKOro rpada. AJroputm
JIeWKCTpHL.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J|BOUUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME KAk METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJayd, PEIIAEMbIE C MOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALUH.

[TonsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJIA.
Wukarncynanus, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnoyib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB A
MOCTPOEHUsI HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanusi.  [lonsitue o  mapagurmax
IPOrpaMMUPOBAHMUS.

HNupopMmaniuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3aJaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperusanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cUCTEM. MaremaTudyecKue  MOJEIM B JKOHOMHUKE.  BpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccranoBineHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MiMuranmonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
roToBOoil 0a30if JaHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa WH
¢GunbTpanys NaHHBIX. 3alpockl Ha BBIOOPKY JaHHBIX. 3alpocChl C MapaMeTpaMHu.
Brruncnsiembie nmosisi B 3arpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buemnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-nnpuiioxkenus. IIoHaTre o cepBepHON U KIMEHTCKOM YacTsAX CaWTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl 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 JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHsI  IIBETA.
ObecuBeunBaHue IBETHBIX u300paxenuil. Perymsb. PabGora ¢ obmactamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka mimocTpanuii 1yis BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAaKa DSJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusble. dopmaTsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



IJIAHUPYEMBIE PE3YJBTATBHBI OCBOEHUSA ITPOTI'PAMMBI 11O

UH®OPMATHUKE (YIJIYBJIEHHBIM YPOBEHD) HA YPOBHE

CPEJHEI'O OBUHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE  pe3yJbTaThl  OTpPa)karOT TOTOBHOCTh W  CIIOCOOHOCTh
o0ydaromuxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UIUEH
JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOSKJICHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO
o0I1IecTBa, paclIMPEHUE XKU3HEHHOTO OMbITa W OIbITAa ACATEILHOCTH B IIpoIiecce
peanu3alMyd  CpelicTBaMHM  Y4yeOHOTO TMpeIMeTa OCHOBHBIX  HaIlpaBJICHHUM
BOCIIUTATEIHHOU S TEILHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH HA YPOBHE CpPEIHEr0 OOIIETo
oOpa3oBaHust y oOydaromnierocsi 0yayT copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA W MPaBOMOpsIKa,  COOJIOJICHHWE  OCHOBOMOJIATAIOIMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCceHOOOMH, JUCKPUMHUHALIUM TIO0 COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI UHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OCTETHKY HAyYHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIE BHUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

S) pusnvyeckoro BOCIUTAHUA:

chOpMHUPOBAHHOCTh  3JI0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKYIO JESTCIIEHOCTD,

uHTepec K cdepaM NpoPeCCHOHATBHON JIEITeILHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa3OBaHHWIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3KOJI0TH4eCKOr0 BOCIIMTAHMS:

OCO3HaHWE TJI00AJBHOTO XapaKTepa JKOJOTHYCCKUX MPOOJIeM M IMyTeH HX
pelieHns, B TOM 4YHCIE C YYETOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSAM HAYYHO-TEXHHYECKOTO Iporpecca H
OOIIIECTBEHHOHN NIPAKTHKH, 332 CYET IOHUMAaHUS POJIU HH(POPMAITMOHHBIX PECYpPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HMH(OPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1idpoBoit TpaHchopMaIIii MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IIPOEKTHYIO M HCCIICI0BATEIbCKYIO ISATEIbHOCTh MHINBUYaJIbHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JTMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MPOTPaMMbI
no wH(pOpMAaTHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEIIICKT, MPEAIOIaralonmi cOpMUPOBAHHOCTb:

CaMOpPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJalTUPOBATHCA K
HYMOILMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTPEMIICHHE K JTOCTIKEHUIO TSI U
yCTexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh, MUCXOMAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



METANPEJMETHBIE PE3YJIbTATBI

B pesynpraTe wu3yueHUs: MHPOPMATHKHM Ha YpPOBHE CPEAHETO OOIIero
oOpazoBanusi y oOydaromerocs OyayT cGOpMUPOBAHBI MeETalpeAMETHBIC
pe3yNbTaThl, OTPAKEHHBbIE B YHHMBEPCAIbHBIX YUEOHBIX JEUCTBUAX, & UMEHHO —
[O3HABATEJIbHbIE ~ YHUBEPCAJbHBIE yueOHBbIE JEWCTBUSA, KOMMYHHUKATHBHbIE
yHHUBEpCaJbHble y4eOHBbIE NEWUCTBUS, PETYIATUBHBIE yHHBEpPCAJIbHBIC y4eOHBIC
JEHCTBUS, COBMECTHAS I€ATEIBHOCTb.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIE JelCTBUSA

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIMpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK WM OCHOBAaHUS [JIsl CPaBHEHMS,
KJIacCU(pUKAIIUA U 0000IICHHS;

ONPENENATh LEeNU JEeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX;

pa3pabaTheiBaTh TUIAH PEIICHUsS MPOOJIEMBbI C YYETOM aHaan3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBBIKAMU YU€OHO-MCCIIEOBATENBCKONW U MPOSKTHOU JIEATEIHHOCTH,
HaBBIKAMM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI MPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

OCYIIECTBIISITh PA3MYHBIC BUABl JCATEIHHOCTH IO TOJIYYCHHIO HOBOTO
3HaHWs, €r0 WHTEPIpEeTaH, MPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3TMYHBIX
y4eOHBIX CHUTYyallMsAX, B TOM YHCIE TPH CO3JaHUU YYEOHBIX U COIMAIBHBIX
IPOEKTOB;

(GbopMUpOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH TTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 0O0pa30BaTEIbHOU
NESITEIbHOCTH U YKU3HEHHBIX CUTYaIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAWTh apryMEHThl I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUHU PELICHIS;



aHaJIU3UPOBaTh TMOJYYECHHbIE B XOJE pEUICHUS 3aJlaud pe3yJibTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIATH LI€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0O M MPAKTUYECKYIO 00JIACTH
KU3ZHEIEITeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) padora ¢ ungopmanueii:

BJIAJICTh HABBIKAMU MOJyUYEHUs UHGOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJISITH ~ IOWCK,  aHaliu3, CUCTEMaTU3aluilo |
WHTEPIPETANNIO HHPOPMAIINH PA3TINIHBIX BUIOB U (HOPM MPEACTABICHUS;

co3/laBaTh TEKCThl B pa3IWyHbIX (dopmMaTax ¢ YYETOM Ha3HAYCHUSA
uHpoOpMaMu W IEJIEBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
MPE/ICTABIICHUS U BU3yaJIU3alUH;

OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HHGOpMAIMK, €€ COOTBETCTBHE
MIPABOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

WCIIOJIB30BaTh  CpeACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOOMIOJIcHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BJIAJCTh  HAaBBIKAMHM  paclO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

1) oO1enme:

OCYILECTBIISITh KOMMYHHUKAIIMHU BO BCeX chepax *KU3HMU;

pacrio3HaBaTh HeBepOajdbHbIE CpEJICTBA OOIICHUS, MOHUMAaTh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHWS W B3aMMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MJIUKTHBIC CUTYAIHH;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eITeIbHOCTD:



MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHOWM M WHIWBUIYaJIbHOU
paboThI;

BBEIOMPATh TEMATHKy M METOABl COBMECTHBIX JCUCTBHI C y4éTOM OOIMUX
MHTEPECOB, U BO3MOKHOCTEN KAKIOI0 YJIEHA KOJUIEKTHBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JIEUCTBUS IO WX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacrpenensiTh pojid C Y4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
o0l pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJiaraTb HOBBIE MPOEKTHI, OLUECHUBATh HAEHU C TO3UIHUHA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsitTuBHbIC YHHBepCaJIbHbIE YUeOHbIE AeiiCTBUS

1) camoopranusaums:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATENBHYIO NIESITEIBHOCTD, BBISBIISITH
po0JIeMbl, CTaBUTh U (HOpPMYIMpPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JESTEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH PEHICHUs TPOOJEeMbl € y4E€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYALUsIM;

pacHIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHNUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMPOKOW DSPYAMIINHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAaIUsIM, BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  peduIeKCMH KAk  OCO3HAHMS
COBEpIIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, HUX pPE3yJIbTaTOB U
OCHOBAHUM, MCIOJI30BaTh MPUEMBI peICKCUM ISl OLIEHKH CHUTyalluu, BhIOOpa
BEPHOTO PELICHUS;

OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PELICHUS 10 NX CHUKEHHIO;

[IPUHUMATh MOTHBBI M apPryMEHTHl APYTUX M[PU aHAINU3E PE3yJIbTATOB
JIEeSITETHOCTH.



3) npuHATHS ce0s U APYTrUX:

MPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NEesTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OIMIHUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B mnpouecce uzyuenus kypca MHGOpMATHKU YriyoJl€HHOro ypoBHs 6 10
Knacce oOydarOUMMUCS  OyayT  JOCTUTHYTBHI — CJEAYIOIIME  TPEeIMETHbIE
pe3yIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM WHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJE, TEXHUKE W OOIIECTBE, MNOHATUAMHU «HHGOPMALUD,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cUCTeMHBIN A3 PeKT», «MHDOPMAITMOHHAS CUCTEMAY, «CUCTEMAa YIIPABICHUS»;

BIAJCHUE METOJAaMH IIOMCKa HWHpopMamuu B ceThn HTepHET, yMeEHWHe
KPUTHUYECKU OIIEHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTu IHTepHET;

yMEHHE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPHUMEPHI
WCTOYHUKOB HMX TIOJYYEHUS] M  HAMpaBlICHUS HUCIOJIb30BAHUA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jlaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJ1accudukanus, KJIaCTepHU3aIlns, aHaIM3 OTKJIOHEHUH), MMOHUMATh
MOCJICTIOBATEIFHOCTD PEIICHHUS 3a7a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WJIM TIOCTPOEHUE MOJIETH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allUs TaHHBIX, MHTEPIPETAINs Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PAOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHus: i pelIeHus YYeOHBIX 3a7ad  II0
BBIOpaHHOM crienuanu3aiuu;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3ANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOImMMX MpUHIUIAX pPa3pabOTKM W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;

MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHOW OE30MMaCHOCTH, HWCIOJb30BAHKE
METOJIOB M CPEJACTB IPOTUBOJCHCTBHS JTHUM yIpo3aM, COOJIFOJCHHE Mep
0€30MacHOCTH, MPEOTBPAIIAIOIINX HE3AKOHHOE PACIIPOCTPaHEHUE MTEPCOHATBHBIX
JIAHHBIX, COOJIFOICHUE TPEOOBAHUI TEXHUKH 0€30IIaCHOCTH M THTHEHBI pH paboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHUS, TOHUMAHHE



IIPaBOBBIX OCHOB MCIOJIb30BaHUSl KOMIBIOTEPHBIX MpOrpaMM, 0a3 MOaHHBIX M
paboTel B ceTh MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHLMUIIOB JUCKPETU3ALMH PA3JIUYHBIX BHUIOB
uHopMaIuU, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluHu,
YMEHUE OINpEeAeNATh CPEAHIOI CKOPOCTh IIE€pPEelaud JIAHHBIX, OLIEHUBATh
U3MEHEHUE BPEMEHU IMepeJayd OpH HM3MEHEHHH HWH(OPMAILMOHHOIO 00bEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHCeJl, alTOPUTMA MTOCTPOCHHUS 3aMMCH YUCIIA B TTO3UIIMOHHON CUCTEME CUUCIICHUS
C 33JlaHHBIM OCHOBAHHUEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YHWCiIa B MO3WLHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKUE OIepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHHUE BBINOJHATh MPe0oOpa30BaHUS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM M KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHON Tabiuie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKALLIETO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JIOTUYECKUE YPABHEHNS U CUCTEMBI YPABHEHUI;

NOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3aruch 4Mcesl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAaXOXKICHUE
BCEX MPOCTBIX YHMCEJ B 33JaHHOM JIMara3oHe, 00paboTKa MHOTOpa3psIAHbIX LEIbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHUX), AITOPUTMOB IOMCKAa U COPTHUPOBKH,
YMEHHE OIpeNessaTh CI0XKHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH [T PELICHUs OJTHOW 3a/]1a4u;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHUssIMU O 0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABIIAIOIINE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh AaHAINW3 NPEIJIOKEHHOM MpPOrpaMMbl:
OTPENENATh Pe3yJIbTaThl padOThl IPOrpaMMbl IPU 3aJAHHBIX MCXOJHBIX JAHHBIX,
OTpENENATh, MPU KAaKUX HCXOAHBIX JIAHHBIX BO3MOXKHO TMOJYYEHHE YKa3aHHbBIX
pe3yJIbTaTOB, BBIABIATH JIAHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIMOKE B padoTe
porpamMmsl, GOPMYJIMPOBATh NPEII0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHAJIbl C UCIOJIb30BAHMEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;



yYMEHHUE UCIOJIB30BaTh AJICKTPOHHBIE TAOJUIIBI JJI aHAN3a, MPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCICHHUE  CYMMBbI,  CPEIHErO
apu(PMETUIECKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMUS).

B mpomecce uzyueHuss kypca MHPOpPMATHKU YriayOn€HHOTO ypoBHS 6 11
Knacce oOydaromuMmucs OyIyT JOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pe3yIbTaThI:

YyMEHUE CTPOUTh HEPAaBHOMEPHBIE KOJBI, JOIMYCKAIOUIME OJHO3HAYHOE
JEKOUpOBaHue cooOImeHuid (rmpeduKCcHbIe KOJbI), HCIOIb30BaTh MPOCTEHIINE
KOJIbI, KOTOPBHIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIISATH OMIMOKU TIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00ECTICUMBAIONINI HAWMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUuTMUUECKUE 3a/1aud, CBSI3aHHBIC C aHAIM30M rpados
(3amauM  TIOCTPOCHHWS ONTHUMAJIBHOTO TIYTH MEXAy BepmuHaMu rpada,
OTpENCNCHUSI  KOJWYECTBA  PA3NUYHBIX  MyTeHd  MEXAy  BEpIIMHAMH
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JCPEBbS MPU
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TMPEACTaBICHUS apUPMETHYECKUX
BBEIPOKCHHMA, TIPH PEIICHUH 33]1a4 ITOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIAaHHOMY aJITOPUTMY, pa3padaThiBaTh U 00OCHOBBIBATH BBHIUTPHIIITHYO
CTPATETUIO UTPHL;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJb30BaTh B MpOrpaMMax JIaHHbIE PA3JIUYHBIX THUIOB C
y4€TOM OTpaHWYCHUNA Ha JUANa30H WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSTH MPHU
pEIICHNH 33]1a4 CTPYKTYPBI JaHHBIX (CITUCKH, CIIOBAPH, CTEKH, OUEPEIIH, ISPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHbIE U COOCTBEHHBIE MOAMPOTPAMMBI i1 00paOOTKM YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIB30BaTh IMPHU pa3pabOTKe MporpaMM OHOIUOTEKH
MOAMPOTPaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOYKHOCTH HMHCTPYMEHTAJIbHBIX
CPEACTB Cpeiibl pa3pabOTKH, YMEHUE UCTIOIB30BaTh CPEJICTBA OTIAIKHU POrpaMM B
cpelie MporpaMMHUPOBAHMS, YMEHHUE TOKYMEHTHUPOBATH MPOTPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIAJICHUE OCHOBHBIMHM CBEJCHUSAMH O 0a3ax MJaHHBIX, WX CTPYKTYpe,
CpEeACTBax CoO37aHusi W pabOThl C HUMH, yYMEHHE MHCIOJIb30BaTh TaOJUYHBIC
(pensinoHHBIC) 0a3bl NTaHHBIX (COCTABIIATH 3aMPOCH B 0a3axX AaHHBIX, BHITIOJIHSTH
COPTUPOBKY M TOWCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3zy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATHIECKHE MOJIEIN ISl aHAIIN32
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHAIM3 PpEe3yJIbTAaTOB, TIIOJIYYCHHBIX B XOJEC MOJICIMPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJCIN MOJEIHPYEMOMY OOBEKTY WJIH IPOIECCY, MPEICTaBIATh
PE3yNIbTaThl MOJCITUPOBAHUS B HATIISITHOM BUJIC;

YMEHHE OpraHW30BBIBaTh JIMYHOE HMH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHH, TOHUMAHHE
BO3MOXXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHPPOBBIX
00pa30BaTEIHHBIX CEPBUCOB,;

MOHMMAaHHE OCHOBHBIX IMPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WHTEIUICKTa B Pa3IMUYHBIX OOJIACTSX,
HAJIMYME TMPEJCTABICHUH O Kpyre peniaeMbIX 3aad MAallHHHOTO OOYYCHHUS
(pacnio3HaBaHMs, KJIACCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEICTABICHUMA
00  WCTOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHHA B Pa3IAYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Newn |~ HAMMEHOBAHNE PAsICIOR 1 TeM Kontpoabnbie Ilpaktuueckne  (uuppoBbie)
NMPOrpamMMbI Bcero
padoThI paboThI oOpa3oBaTejibHbIE
pecypcsbl
Paznen 1. lludpoBasi rpaMOTHOCTH
1.1 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6 https://resh.edu.ru/
00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHre 6 https://resh.edu.ru/
1.3 KomnbroTepHsbie ceTu 5 https://resh.edu.ru/
1.4 HNudopmannonHas 6€301acHOCTh 7 2 https://resh.edu.ru/
Ntoro no pazgeny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 Hpencrasnenne nagopmamm B 19 2 https://resh.edu.ru/
KOMIIBIOTEPE
22 OcHOBBI anreOpsl JIOTUKU 14 1 https://resh.edu.ru/
2.3 KomnbrotepHas apudmerrnka 7 1 https://resh.edu.ru/
Hroro no paszneny 40
Pa3nes 3. AiiropuT™Mbl M NpOorpaMMHupoOBaHue
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5 https://resh.edu.ru/
3.2 BcnomorarenbHble anropuTMbl 8 2 https://resh.edu.ru/
33 YucaeHHbIE METOIBI 5 3 https://resh.edu.ru/
3.4 AAroput™Mbl 00pabOTKH CHMBOJIBHBIX 5 1 hitps-//resh.eduru/
JaHHBIX
3.5 AAroput™Mbl 00pabOTKH MacCHBOB 10 3.5 https://resh.edu.ru/
Nroro no pazgeny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 https://resh.edu.ru/
4.2 AHanus JaHHbBIX 8 3 https://resh.edu.ru/




Nroro no pazgeny 14
Pe3epBHOE Bpemsi 14
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 21.5




11 KJIACC

KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM
Ne n/nn Konrpoabnbie Ilpakruueckune (uupposbie)
MPOrpaMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 npopmars u unpopmatmonisie 10 2.5 https://resh.edu.ru/
IPOLIECCHI
1.2 MoaenupoBanue 8 2 https://resh.edu.ru/
Htoro no pazgeny 18
Pa3nes 2. AropuT™Mbl M1 IpOrpaMMHpOBaHue
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1 https://resh.edu.ru/
22 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 https://resh.edu.ru/
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45 hitps://resh.cdu.r/
IpOTrpaMMUPOBAHUS
Hroro no paszneny 50
Pa3nea 3. UndopMannoHHbIe TEXHOJIOTHH
3.1 Kommrotepro-maremariieckoe 8 2 https://resh.edu.ru/
MOJIEJTMPOBAaHUE
3.2 basrer gaHHBIX 10 4 https://resh.edu.ru/
33 Be6-caiiTh 14 4 https://resh.edu.ru/
34 KomnbsrotepHas rpapuka 8 3.5 https://resh.edu.ru/
3.5 3D-MonenupoBanue 8 3 https://resh.edu.ru/
Nroro no pazgeny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO Yyacos DJIeKTPOHHBbIE
Ne Hara
Tema ypoka Kontpoabnubie IIpakTnyeckue uu(poBbIe
n/n Bcero U3YYeHU s
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcebl
TpeGoBaHUs TEXHUKH 0€30MACHOCTH U
TUTHCHBI ITPH pabOTe ¢ KOMIBIOTEpaMHU U
1 1 https://resh.edu.ru/
JIPYTMMH KOMIIOHEHTaMU IIU(POBOTO
OKPY>KECHHUSI
[IpuHIUIIEI PaOOTHI KOMIILIOTEPOB U
2 p p p 1 https://resh.edu.ru/
KOMIIBIOTEPHBIX CUCTEM
OOMEH JaHHBIMU C ITIOMOIIBIO IIIVH.
3 N 1 https://resh.edu.ru/
KonTtposepsl BHEIIHUX yCTPONCTB
ABTOMAaTHYECKOE BBITTOJIHEHUE MPOTPaMMBbl
4 1 https://resh.edu.ru/
MIPOIIECCOPOM
OnepaTuBHas, MOCTOSIHHAS U
JOJATOBpEeMEHHAs MaMaTh. KonTpominepsl
5 P . . p p 1 https://resh.edu.ru/
BHEIIHUX yCTpoHcTB. [Ipsimoil noctyn k
maMsTu
CoBpeMeHHbIE KOMITBIOTEPHBIE
6 1 https://resh.edu.ru/
TEXHOJIOTHU
[IporpamMmmMHoe obecrieueHue
7 KOMITBIOTEPOB, KOMITBFOTEPHBIX CUCTEM U 1 https://resh.edu.ru/
MOOUJIBHBIX YCTPONCTB
CucreMHOe IPOrpaMMHOE OOecTIeueHuE.
8 1 https://resh.edu.ru/
OnepanoHHbIE CUCTEMBI
9 Yrunutel. [IpaiiBepsl yCTPOUCTB. 1 https://resh.edu.ru/




[TapannensHoe nporpaMMHpOBaHUE

I/IHCTaJIJIHL[I/IH U ACHHCTALIAL A

10 https://resh.edu.ru/
MIPOrpaMMHOTO o0ecreueHus
@aiinoBble cuctemsl. [IpuHUIAIIBI

a3MeILeHUs] © UMEHOBaHUs (HaiiyioB B

11 P . ¢ https://resh.edu.ru/
nosiroBpeMeHHou nmamst. [la6inons! ams
oTnMcaHus rpym (HaiioB
3akoHogarenscTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO https://resh.edu.ru/
obecrieueHus U TaHHBIX
[TpuHIMIIBI TOCTPOCHUS U alnapaTHbIe

13 KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH. https://resh.edu.ru/
CereBble MPOTOKOJIBI

14 Cerp UHTEpPHET https://resh.edu.ru/
Paznenenune IP-cetn Ha moacetu ¢

15 N https://resh.edu.ru/
MTOMOIIIBIO MACOK TTOJICETEH

16 CereBoe aIMUHUCTPUPOBAHUE https://resh.edu.ru/
Bune! nestensHocTH B ceT IHTEpHET.

17 Cepsucsl UnTepHeta. ['ocynapcTBeHHbIE https://resh.edu.ru/
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 Nudopmannonnas 6€30macHOCTh https://resh.edu.ru/
BpenonocHsle mporpamMmmHoe obecrieueHne

19 P POTp https://resh.edu.ru/
U METOJ1bl OOpPBHOBI ¢ HUM
[IpakTnueckast pabota 1o Teme

20 " " https://resh.edu.ru/

AHTHBUPYCHBIE TIPOTPAMMBI

Opranuzanys JU4YHOTO apXuBa

21 nHpopmanuu. Pe3epBHOE KOMMPOBAHKE. https://resh.edu.ru/

[TaponpHas 3amura apxvBa




22

23

[IudpoBanue n1aHHBIX

Anroputm mudposanus RSA.
Creranorpadust

https://resh.edu.ru/

https://resh.edu.ru/

24

25

26

27

28

[IpakTuyeckas pabora o Teme
"[u¢ppoBanue qaHHBIX"

Wudopmanus, naHHbIC ¥ 3HAHUSL.
WudopmanmoHHbIE TPOIECCH B TPUPO/IEL,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHayibl. Heo0X0IMMOCTh IUCKPETU3auU
uHpOpMAIINH, PETHA3HAYCHHON JIIIS
XpaHEeHMS, TIepe1adl U 00paboTKH B
U(PPOBBIX CUCTEMAX

JIBonuHO€ KOoaMpoBaHue. PaBHoMepHbIE 1
HepaBHOMEpPHBIE KOJIbl. [lekoaupoBaHue
COOOIIIEHUH, 3aTTMCAHHBIX C TTOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JI€PEBa.
I'pad An. A. Mapkosa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

29

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TTOAXOT K
OLIEHKE KOJIM4ecTBa MH(pOpMaLuu

https://resh.edu.ru/

30

31

CHCTEMBI CUUCTIEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

https://resh.edu.ru/

https://resh.edu.ru/

32

,HBOI/I‘IHaH, BOCBMEpHYHAA U
meCTHaAuaTCpuIHasA CUCTEMBI CUUCIICHU A,

https://resh.edu.ru/




33

CBs3b MCXKIY HUMHU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuYHas CUCTEMBbI CUUCIICHU A,
CBs3b MCXKIY HUMHU

https://resh.edu.ru/

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUaTCpuiIHasA CUCTCMbI CUUCIICHU A,
CBs3b MCXKIY HUMU

https://resh.edu.ru/

35

36

ApudmeTrdeckue ornepanuu B
MTO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/I‘lHaH YPaBHOBCHICHHAA CUCTCMA
CUHUCIICHUA

https://resh.edu.ru/

https://resh.edu.ru/

37
38

I[BOI/ILIHO-I[GCSITI/ILIHaSI CUCTEMa CHUCIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

https://resh.edu.ru/

https://resh.edu.ru/

39

PactpoBoe koanpoBaHue n300pakxeHui

https://resh.edu.ru/

40

41

42

[IpakTryeckas pabora o Teme
"luckperusarus rpapuueckoin
nHpopmanun"

IIBeToBBIE MOAEIN. BekTopHOE
KoaupoBanue. Popmartsl (Haitnos.
TpéxmepHnas rpaduka. @pakranbHas
rpaduka

Koauposanue 3Byka. Onenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IPY 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJMPOBaHUs

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

43

[IpakTuyeckas pabora o Teme
" JluckpeTH3anus 3ByKoBoi HHPpopManuu"

https://resh.edu.ru/




44

45

OcHoBBI aNreOphl JOTUKU

Jlornueckue oneparuu. Tadbmuis!
UCTUHHOCTH

https://resh.edu.ru/

https://resh.edu.ru/

46

47

48

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JI0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IIOMOIIBIO TaOJIUI] HCTUHHOCTH

[IpakTuueckas pabota mo Teme
«IlocTpoenue u aHanu3 TadIuIL
WUCTHHHOCTHU B TAOJIMYHOM IPOLIECCOPE»

Jloruueckue OIICpanru U OIICPpalvi Hal
MHOXCECTBaAMU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

49

Jlormueckue Oorcpanyru 1 OoIcpanun Hal
MHOXKECTBaMH

https://resh.edu.ru/

50

51

3aKoHbI aNreOpbl JOTUKU. DKBHUBAIICHTHBIC
npeoOpa3oBaHUs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHUs U CUCTEMBI
ypaBHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

52

Jlornueckue QpyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JIOTUYECKUX
GyHKIUH OT KOJIUYECTBA apryMEHTOB.
[TonHbIE cUCTEMBI TOTHYECKUX (QYHKITUI

https://resh.edu.ru/

53

Kanonuueckue Gpopmbl JTOrHuecKux
BbIpakeHHU1. COBEpILICHHBIE
JTU3BIOHKTHBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHMS O TabJIHIIe UCTUHHOCTH

https://resh.edu.ru/

54

Jloruyeckue JIEMEHTHI B COCTaBE
KOMITbIOTEpa

https://resh.edu.ru/




55

56

Tpurrep. Cymmarop. MHoropaspsigHblit
cymMmaTop

[TocTpoenue cxem Ha JIOTHUECKUX
3JIeMEHTaX. 3auch JOTHYECKOro
BBIPQKEHUS 110 JIOTHUECKOH cxeme

https://resh.edu.ru/

https://resh.edu.ru/

57

Mukpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

https://resh.edu.ru/

58

[IpencraBienue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHn4eHHOCTh AUana3oHa
qycesl IpYU OTPaHUYEHUU KOJIMYECTBA
pa3psaoB. [lepenonnenue pa3psaHoit
CETKHU

https://resh.edu.ru/

59

60

61

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIA
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX
qucell

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apupmeTnueckuii u
LUUKINYECKUI CIBUTH

[u¢ppoBanue ¢ TOMOLILI0 TOOUTOBOK
onepauuu «uckiatovaroniee UIIN»

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

62

HpelICTaBJ'IeHI/Ie N XpaHCHUC B MaMATH
KOMITIBIOTEPA BEICCTBCHHBIX YHUCCIT

https://resh.edu.ru/

63

64

BrinosiHeHue onepanuii ¢ BEMECTBEHHBIMU
YUCJIaMH, HAKOTUICHHUE OITMOOK TpH
BBIYUCIIEHUIX

[IpakTuyeckas padora no Teme «M3yuenue
[IOPA3PSAAHOrO MAIIMHHOIO NIPEACTaBICHUS

https://resh.edu.ru/

https://resh.edu.ru/




OEJIbIX U BEIICCTBEHHBIX YK CEID)

65 AHanu3 alropuTMOB 1 https://resh.edu.ru/
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.

66 HNHcTpyMeHTanbHbIE CPEACTBA: 1 https://resh.edu.ru/
TPAHCIATOP, OTIIATYUK, TPOPHUIUPOBIIUK
Cpena nporpamMmmupoBanusi. Kommumsius

67 7 METOPHPCTAITL HPOTPavM. 1 https://resh.edu.ru/
Bupryansneie Mamnnbl. MHTErppOoBaHHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK TPOTPaMM 1 https://resh.edu.ru/

69 Tunel mepeMeHHbBIX B SI3BIKE | hitps://resh.cdu.ru/
[IPOrpaMMHUPOBAHHUS

70 OO6paboTka LebIX Yhcen 1 https://resh.edu.ru/

71 O6paboTka BeIIEeCTBEHHBIX YHCEI 1 https://resh.edu.ru/

72 CriyualiHble U IICEBAOCITYYaliHbIE YNCIIA 1 https://resh.edu.ru/

73 Bernenus. CnoxxHble yCIOBUS 1 https://resh.edu.ru/

74 [ukiel ¢ yciioBuem 1 https://resh.edu.ru/
[{nKJIBI 11O IEPEMEHHOM.

75 B3anMo3aMeHAEMOCTb pa3IMYHbIX BUI0B 1 https://resh.edu.ru/
LIUKJIOB

76 O06paboTka HaTypaJIbHBIX YHCET C 1 https://resh.cdu.r/
HCIOJIb30BaHUEM ITUKJIOB
HaxoxneHne Bcex NpoCThIX YKCEN B

77 3alanHOM Juana3one [Ipaktuueckas 1 0.5 https://resh.oduru/
pabota no Teme «Perienue 3a1a4 METO10M
nepedopay

78 WNuBapuaHT nukia 1 https://resh.edu.ru/




79

JlokyMeHTupOBaHUE IPOrpamMm

O06paboTka JaHHBIX, XPAHSIIUXCS B

https://resh.edu.ru/

80 N https://resh.edu.ru/
(aiimax

81 Pas0Ouenne 3amayu Ha Hoa3amgadn https://resh.edu.ru/
Hcnonws3oBanue cTaHIapTHOW OMOIMOTEKH
s13bIKa IporpamMmMmupoBanus. [lonkimrouenue

82 porp p A https://resh.edu.ru/
OMOJIMOTEK MOANPOrPaMM CTOPOHHHX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U GyHKIIUN) https://resh.edu.ru/

84 [ToamporpamMmel (TIpoueypsl U HYHKITHH) https://resh.edu.ru/
IIpakTrueckast padbora o TeEME

85 " P p " https://resh.edu.ru/

Pa3zpaboTka moanporpamm
Pexypcus. PexkypcuBHble 00BEKThI
aKTaybl). PeKypCcUBHBIE IPOLIEAYPEI U

86 (dp ) yp POHEAYP https://resh.edu.ru/
¢bynkiuu. Mcnonbp3oBaHue cTeka s
OpraHM3ally PEKYPCUBHBIX BHI30BOB
IIpakTrueckas pabora 1o TeMe

87 " P P " https://resh.edu.ru/

PexypcuBHBIC TTOAIPOTPaMMEBI

MoayapHBIN DPUHIIAII TOCTPOCHUS

88 y pH P https://resh.edu.ru/
MpOrpaMm

89 YuciaeHHble METOIEI https://resh.edu.ru/
IIpakTryeckas paborta o TeMe

90 P p . https://resh.edu.ru/
«HucneHHoe penieHnue ypaBHEHH
Hcnonap3oBanue TUCKPETU3ALINH B

91 JHCKD H https://resh.edu.ru/
BBIYMCIIUTENBHBIX 3aadax
[TpakTrueckas paboTa mo Teme

92 «[TpubnmxEHHOE BRIUMCICHUE IJIUH https://resh.edu.ru/

KPUBBIX U TUIOIIAACH QUTYp»




93

94

95

[IpakTrueckas padota o Teme «Ilouck
MakcuMyMa (MUHUMYyMa) (QyHKITHN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJTOpUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AJTOpPUTMBI 00paOOTKH CUMBOIBHBIX

CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBbHBIM CHMBOJIAM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

96

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH JAHHOU
CTPOKH; 3aMEHA HAlJICHHON NIOJICTPOKHU Ha

IPYTYIO CTPOKY

https://resh.edu.ru/

97

[IpakTnueckas pabota 1o Teme
"O06paboTKa CTPOK C UCIIOJIH30BAHUEM
(GyHKIUH cTaHJapTHON OMOJIMOTEKH SI3bIKA
MporpaMMHUpoOBaHus"

https://resh.edu.ru/

98

99

['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccHuBBI ¥ TOCHEI0BATEILHOCTH YUCE.

[IpakTuueckas pabota 1mo Teme
"3amnonueHue maccusa'

0.5

https://resh.edu.ru/

https://resh.edu.ru/

100

101

102

O060011€HHbIE XapaKTEepUCTUKNA MacCHBa

JInHEeMHBIN MONCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[Ipaktuyeckas padora no Teme "[lonck
MUHUMAaJIBHOIO (MaKCUMaJILHOTO)

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[IpocThie METOIbI COPTUPOBKH.

103 1 0.5 https://resh.edu.ru/
[IpakTrueckas padota mo Teme "l[IpocTeie
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusinueM. beictpas
104 COp,THpOBKa MaccHBa (aIropu 1 0.5 https://resh.edu.ru/
QuickSort). ITpakTrueckas padoTta 1mo Teme
"BeicTpas copTupoBKa MaccuBa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
105 Maccuse. [IpakTuueckas paboTa o Teme 1 0.5 https://resh.edu.ru/
" IBOMYHBII MTOUCK"
106 JIBymMepHbIE MaCCUBBI (MAaTPHUIIBI) 1 https://resh.edu.ru/
107 Anroput™bl 06pabOTKH MaTpUIL 1 https://resh.edu.ru/
108 Pemenue 3amau ananu3a JaHHBIX 1 https://resh.edu.ru/
109 CpencrBa TEKCTOBOIO Ipoleccopa 1 https://resh.edu.ru/
110 KomnberorepHas BEpcTKa TEKCTa 1 https://resh.edu.ru/
[IpakTryeckas padora no Teme "BépcTka
111 JOKYMEHTOB C MATEMaTUYECKUMHU 1 1 https://resh.edu.ru/
bopmynamn"
112 HNHCcTpyMEHTHI pelieH3UPOBAHMS 1 https://resh.edu.ru/
113 ?ﬁiiii:i;z?{ilgii?;;:I?y;eehl/[{im” 1 1 https://resh.edu.ru/
Oo6naunble cepBuchl. KosekTuBHas
114 pabota ¢ nokymeHTamu. [IpakTrueckas | 0.5 https://resh.cduru/
pabota no Teme "KosiektuBHas paboTa ¢
JOKyMEHTaMu"
115 Amnanu3 naHabIX. bosnbiue qaHHbie 1 https://resh.edu.ru/




116

117

MarmmnHoe oOy4eHne

AHanu3 JaHHBIX ¢ TOMOMIBIO AJIEKTPOHHBIX
TalJInI

https://resh.edu.ru/

https://resh.edu.ru/

118

119

[IpakTuyeckas padora o Teme "AHanuz
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX
Tabmu"

[Toctpoenue rpadukoB GpyHKINH.
[IpakTnueckas pabota 1o Teme
"HarnsgHoe npeacraBieHue pe3yibTaToB
CTaTUCTHYECKOW 00paOOTKU JaHHBIX B
BUJIC IMarpaMM CPEICTBAMH pelaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

https://resh.edu.ru/

https://resh.edu.ru/

120

121

122

123

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logOop nmuHuM TpeHaa,
MIPOrHO3UpOBaHuE"

ITon6op mapamerpa. [IpakTuueckas padbota
110 TeMe "UncieHHOe pellleHne YypaBHEHU I
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4lIero
pELIEeHNs B 3a/JaHHBIX YCIOBHSIX.
IIpakTuyeckas pabora no Teme "Pemienue
3a]1a4 ONTUMH3ALUHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

124
125

PesepBHOE Bpems

PesepBHOE Bpems

https://resh.edu.ru/

https://resh.edu.ru/

126

Pe3epBHOE Bpems

https://resh.edu.ru/

127

PesepBHOE Bpemst

—_— | | | [

https://resh.edu.ru/




128 PesepBHOE Bpems 1 https://resh.edu.ru/
129 PesepBHoe Bpems 1 https://resh.edu.ru/
130 PesepBHOE Bpems 1 https://resh.edu.ru/
131 PesepBHOE Bpems 1 https://resh.edu.ru/
132 PeszepBHoe Bpemst 1 https://resh.edu.ru/
133 PesepBHOE Bpems 1 https://resh.edu.ru/
134 PeszepBHoe Bpemst 1 https://resh.edu.ru/
135 PesepBHOE Bpems 1 https://resh.edu.ru/
136 PeszepBHoe Bpemst 1 https://resh.edu.ru/
OBILEE KOJIMYECTBO YACOB I10 136 15

I[TPOTPAMME




11 KJIACC

KosmmuecTBo yacoB DJIEeKTPOHHbIE
Ne Hara
Tema ypoka Kontpoabnbsie IlpakTuueckue uugposbie
n/n Bceero U3YYeHUs
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
KonnuecTBo nHbOpMaLIHK 1 https://resh.edu.ru/
2 AJITOPUTMBI CoKaTUS JaHHBIX 1 https://resh.edu.ru/
Anroputm Xaddmana 1 https://resh.edu.ru/
[IpakTuueckas pabora no teme "Cixxatue
4 JTAHHBIX C TOMOUIBIO AJITOPUTMA 1 1 https://resh.edu.ru/
Xadppmana"
5 Anroputm LZW 1 https://resh.edu.ru/
AJNTOPUTMBI CKATUSI IAHHBIX C MIOTEPSIMHU.
[IpakTuueckas pabora no teme "Cixatue
6 P P 1 0.5 https://resh.edu.ru/
JTaHHBIX ¢ oTepsmu (anroputmsl JPEG,
MP3)"
CxopocTh Tiepe1aun JaHHBIX 1 https://resh.edu.ru/
[TomexoycToNYMBBIE KOJBI 1 https://resh.edu.ru/
[IpakTrueckas paboTa mo Teme
9 " P Up | 1 1 https://resh.edu.ru/
[TomexoycToitunBbIe KOABI
Cucrembl. KOMITIOHEHTHI CHCTEMBI U UX
B3auMozeiicTBrue. CucteMHbiid YQPexT.
10 (b(bu 1 https://resh.edu.ru/
VYnpasieHnue Kkak HHQOpPMAaIMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Moaenu u MOJIETUPOBaHKUE 1 https://resh.edu.ru/
12 I'padr 1 https://resh.edu.ru/
13 Pemenue 3amau ¢ momonisto rpadoB 1 https://resh.edu.ru/




14

HepeBbs

https://resh.edu.ru/

15 OCHOBBI TEOPUH UTD https://resh.edu.ru/
[IpakTrueckas padota mo teme "Ilonck

16 BBIUTPBIIIHON CTPATErUU B UTPE C MTOTHON https://resh.edu.ru/
unpopmanuen"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA https://resh.edu.ru/

13 [IpakTrueckas padota mo Tel\:l'e "CpencrBa hitps://resh.cdu.ru/
HCKYCCTBEHHOTO MHTEJIJIEKTA
dopmanuzaius MOHATHUS aIrOpUTMA.

19 Mammuna TI)IOpI/IHI‘aUKaK YHI/IBG'PCZUII)HEUI hitps://resh.cdu.rw/
Mozelb BeruuciaeHuit. Tesuc Yépua—
Treropunra
[IpakTuueckas pabota 1mo Teme

20 "CocTraBieHue npoCcTO MpOrpaMMBbl IS https://resh.edu.ru/
MamuHbl Teropunra"

21 MammHa Ilocta https://resh.edu.ru/

22 Hopwmanbnsie anropudmer Mapkosa https://resh.edu.ru/
ANTOPUTMUYECKH HEPA3PEUIUMBbIE 3aJa4UH.

23 3anaya octaHoBa. HEBO3MOXKHOCTH https://resh.edu.ru/
ABTOMATUYECKOHN OTJIAJKHU MPOTpaMM

24 C0XHOCTH BBIUMCIICHUN https://resh.edu.ru/
[Torck MpOCTHIX YKCEN B 3aJaHHOM

25 JMATna3oHe ¢ TOMOIIBIO AJITOPUTMA https://resh.edu.ru/
«pemeto Dparochenar

26 [IpakTuyeckas pabora o Teme "HOI/ICK" hitps-//resh.cduru/
MPOCTHIX YKCET B 33JITaHHOM JMana3oHe

7 MHoropa3psiHbI€ LIeJIble YhCIa, 3a1a4u hitps://resh.cduru/

JUTMHHON apu(METUKH




28

29

30

IIpakTryeckas pabora o Teme
"Peanu3zanus BEIUUCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBaps ISl 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"I[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH IO
mabsony. PerynspHsie BbpakeHUsI.
YacToTHBIN aHATU3

https://resh.edu.ru/

32

33

34

[IpakTnueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPKECHUS

Brruucnenue apudmernyeckoro
BBIPA)XEHUS, 3aIMCAHHOTO B MOCT(PHUKCHOMN

dbopme

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

35

[IpakTnueckas pabota 1o Teme
"Boruncienue apudMeTunyeckoro
BBIPA)XEHUS, 3aIMCAHHOTO B MOCT(PHUKCHOMN

dbopme"

https://resh.edu.ru/

36

Ouepenu. Micrionp3oBanue odepeu s
BPEMEHHOT'0 XpaHCHUS JaHHBIX

https://resh.edu.ru/

37

[IpakTuyeckas pabora o Teme

https://resh.edu.ru/




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapueie) nepesbs. [locTpoenue nepesa
VTS 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTnueckas padbora 1o Teme
"Mcnonb3oBaHue 1€pEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

https://resh.edu.ru/

https://resh.edu.ru/

40

PekypcuBHBIC aIrOpUTMBI 00X0/1a JepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
00xo/1a iepeBa

https://resh.edu.ru/

41

42

43

44

PexypcuBHBIE anropuTMBI 00X0/1a A€peBa.
Vcnonp3oBaHue cTeka U O4epeIu ISt
o0xo/1a iepeBa

Anroputmsl Ha Tpadax. [loctpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
HIAPUHY

KonndecTBo pa3muyHbIX MyTEH MEXITy
BEpLIMHAMU OPUEHTUPOBAHHOTO
alMKJINYEeCKOTro rpaga

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

45

46

Asroput™ JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Beluniciienue 1IuHbI KpaT4yaiIiero myTH

https://resh.edu.ru/

https://resh.edu.ru/




47

MEXy BeplInHaMHu rpada (aIroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiamia

https://resh.edu.ru/

48

49

50

51

3aiauu, peraeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX (DyHKIIMNA

IIpakTryeckas pabora o Teme
"Breranciienue peKypcuBHBIX (DYHKIIHIA C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMUpoBaHus”

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHYECKOTI0 IPOrpPaMMHUPOBAHUSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[TpakTryeckas pabdora no teme "[loncuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JMHAMUYECKOTO MPOorpaMMHpOBaHus"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

52

3aiauu, pemaeMbple ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 IMpOorpaMMHUpPOBaHM:
3a/la4 ONTHUMH3AIUN

https://resh.edu.ru/

53

54

55

[TonsiTHe 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOrpaMMHUPOBAHHUS

[Tonatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHPOBAHUU

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAINA3

https://resh.edu.ru/

57

[IpakTruyeckas pabora o Teme

https://resh.edu.ru/




"Mcnoiib30BaHue TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

58 https://resh.edu.ru/
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0Aa
[TpakTuueckas pabota "Pa3paborka

59 MIPOCTOM MPOTPaMMBbI C UCTIOJIb30BAHUEM 1 https://resh.edu.ru/
KJ1accoB"
Wukancynsuust. [Ipaktuueckas padota no

60 Teme "Pa3paboTka kiiacca, UCIOIb3YIOIEro 0.5 https://resh.edu.ru/
WHKATCYJISAIui"

61 Hacnenosanue. [Tomumopduszm https://resh.edu.ru/
[IpakTuueckas paboTa mo Teme

62 " p p " 1 https://resh.edu.ru/

Pa3zpaboTka nepapxuu KJIaccoB

Cpenbl OBICTPOI pa3pabOTKU MPOTpaMM.

63 [IpoexTupoBanue unTepdeiica https://resh.edu.ru/
TOJIB30BATEIS
[IpoexkTupoBanue unTEpPeErica

64 P P pd https://resh.edu.ru/
MOJIb30BaTeNs
Hcnonb30BaHMe TOTOBBIX YIIPABIISIEMBIX

65 N https://resh.edu.ru/
AJIEMEHTOB JIJIsl TOCTpOeHust uHTepdeiica
[IpakTnueckas pabota 1o Teme

66 "Pa3paboTka mporpamMmsl ¢ TpadraecKumM 1 https://resh.edu.ru/
uHrepdeiicom”
N3ydenne BTOporo si3bIka

67 https://resh.edu.ru/
MPOrPaMMHUPOBAHUS
N3ydenue BTOpoOro si3bika

68 https://resh.edu.ru/
MIPOrPaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO https://resh.edu.ru/




70

MOACIINPOBAHUSA

Jluckperuzanus Ipu MaTeMaTH4eCKOM
MOJICTTMPOBAHUH HEMIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHue IBUKEHUS

https://resh.edu.ru/

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopaenupoBaHue IBUKEHUS"

MopenupoBaHie OHOJIOTUIECKUX CUCTEM.
[IpakTnueckas pabora 1o Teme
"MopaenupoBaHue OMOJIOTMYECKUX CHCTEM"

MaremaTudeckue MOJIEIN B DKOHOMUKE.
BreruucnutenbHbIe OKCIICPUMCHTLI C
MOACIIAMHA

BepositHocTHBIE MOJEenu. [IpakTHyeckas
pabota no Teme "MMuTanmoHHOe
MOJIETTMPOBAHUE C TOMOIIBI0 METOIA
Mounre-Kapno"

0.5

0.5

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

75

KomMmmnberorepHoe MOAENMpPOBaHUE CHCTEM
yIIpaBJICHUS

https://resh.edu.ru/

76
77

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

TabnuaHble (pensiuoHHbIE) 0a3bl TaHHBIX

https://resh.edu.ru/

https://resh.edu.ru/

78

[Touck, coprupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmeTpaMu. Beraucisiemsie
T0JIS B 3aMpocax

https://resh.edu.ru/

79

[IpakTuyeckas pabdora no teme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

https://resh.edu.ru/

80

MHuororabauyabie 0a3bl JaHHBIX. TUIIBI
CBsI3ei Mex 1y Tabnuiamu. BaemHuit

https://resh.edu.ru/




KJIFOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI https://resh.edu.ru/
JAHHBIX "
3ampockl K MHOTOTAOIMYHEIM 0a3am

82 https://resh.edu.ru/
TAHHBIX
[IpakTuueckas pabota o Teme "3anpocsl K

83 . | https://resh.edu.ru/
MHOTOTA0IMYHOM 0a3e JaHHBIX

84 SA3bIk ynipaBieHus AaHHbIMH SQL https://resh.edu.ru/
[IpakTnueckas padbota 1o Teme

85 "VpaBieHrue JaHHBIMU C TIOMOIIBIO SA3bIKA https://resh.edu.ru/
SQLVI
Hepensitimonnsie 6a3bl JaHHBIX.

86 P https://resh.edu.ru/
DKCTepTHbIE CUCTEMBI

87 HNHTepHeT-IprioxKeHus https://resh.edu.ru/
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qacTsaxX caita. TeXHOJOTUs «KIMEHT — https://resh.edu.ru/
cepBepy, € JTOCTOMHCTBA U HETOCTATKU

89 OcHoBgsl s13p1ka HTML https://resh.edu.ru/
[IpakTuueckas pabora no teme "Coznanue

90 g " https://resh.edu.ru/
TEKCTOBOM BeO-CTpaHUIIbI

91 OcHoBsr s1361ka HTML https://resh.edu.ru/

92 OcHoBgsl s13p1ka HTML https://resh.edu.ru/
[IpakTuueckas pabora no teme "Coznanue
BeO-CTpaHUIIBLI, BKJIFOUAIOIIEH

93 p o’ https://resh.edu.ru/
MYJIbTUMEIUINHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIC, BUJIE0)"

94 OcHoBBI KackaaHBIX Ta0OauI cTriei (CSS) https://resh.edu.ru/




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHue cTpaHUIBI C TOMOIIBIO 1 https://resh.edu.ru/
KaCKaJHbIX TaOIuIl cTHIIeH"
96 Cuenapuu Ha si3bike JavaScript https://resh.edu.ru/
97 Cuenapuu Ha si3b1ke JavaScript https://resh.edu.ru/
98 ®opmbl Ha BeO-CTpaHULIE https://resh.edu.ru/
99 [TpakTuueckas pabora mo Teme "OOpadboTKa | hitps://resh.cdu.ru/
TaHHBIX opm"
100 Pa3zmewenue Be6—CaI7IT033. Ycayra ) hitps-//resh.cdu.ru/
XOCTHHTa. 3arpy3Kka (aiiioB Ha CalT
KanpupoBanue. McnpaBnenue
101 nepcnelanBH. I'ucrorpamma. Koppekuust https://resh.edu.r/
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHNe IBETHBIX NU300pakeHUH
BBoa n3o6paxxkeHuil ¢ UCIoNb30BaHUEM
102 Da3TIHIHBIX qu)pOBBIX YCTpOI\;ICTB' 05 https://resh.edu.ru/
[IpakTryeckas padora no Teme "O6padboTKa
¢ poBeIx GoTtorpadpuit”
Peryms. Pabora ¢ obnactsmu. @uibTpsl.
103 [TpakTuueckas pabora no teme "Perymib 0.5 https://resh.edu.ru/
¢ poBeIx GoTtorpaduit”
MHorocnoitable n3o0paxxkenus. TekcToBbie
104 ciou. Macka cnosi. Kananel. Coxpanenue https://resh.edu.ru/
BBIIEJIEHHON 00J1acTH
105 {Ip aKTquCKVaH pabora no reme 1 https://resh.edu.ru/
MHorocnoitnsie n300paxenus"
106 [ToaroToBKa MILTIOCTPAIHA JIs BeO-CaiiTOB. 05 hitps://resh.cdu.ru/

[IpakTruyeckas pabora o Teme




" AHUMUPOBaHHbBIC U300paKeHHS"

Bekropnas rpaduka. Bekropuzarus

107 . 1 https://resh.edu.ru/
pacTpoBBIX U300pakeHU
[IpakTuyeckas pabora o Teme "BekTopHa
108 P THq" 7 paboTa Ho Ten TopHad 1 https://resh.edu.ru/
rpaduka
I1 e e
109 P_HHHHHH HOCTPO HuHH 1 PEAARTHPOBAMIA 1 https://resh.edu.ru/
TPEXMEPHBIX MOJIEEH
110 Hpaxmqecxfm pabora o TeMeu""C0311aHne 1 hitps://resh.cdu.ru/
MPOCTBIX TPEXMEPHBIX MOJEIIEH
111 Cerounsie Mogenu. Marepuabl 1 https://resh.edu.ru/
112 HpaKTI/I;leCKaH pabota no Teme "CeTouHble 1 hitps://resh.cdu.ru/
MOJEeINH
MopenupoBaHue UCTo OB OCBCILICHUS.
113 /ICTIMPOBAHHE HCTOTHUKOB OCBEIICHIA 1 https://resh.edu.ru/
Kamepsr
[IpakTuueckas pabota 1mo Teme
114 P . P 1 https://resh.edu.ru/
"Pennepunr"
115 AnnutuBHBIE TexHOJOTUH (3D-pUHTEpHI) 1 https://resh.edu.ru/
ITo €o AIBHOU peanbHOC
116 T B?pTy JILHOM PEAILHOCTH H 1 https://resh.edu.ru/
JIOTIOJTHEHHOM pealbHOCTH
117 PesepBHOE Bpems 1 https://resh.edu.ru/
118 Pe3epBHOE Bpems 1 https://resh.edu.ru/
119 PeszepBHoe Bpemst 1 https://resh.edu.ru/
120 Pe3epBHOE Bpems 1 https://resh.edu.ru/
121 PesepBHOE Bpems 1 https://resh.edu.ru/
122 PesepBHOE Bpems 1 https://resh.edu.ru/
123 PesepBHOE Bpems 1 https://resh.edu.ru/
124 PesepBHOE Bpems 1 https://resh.edu.ru/




125 PesepBHOE Bpems 1 https://resh.edu.ru/
126 PesepBHoe Bpems 1 https://resh.edu.ru/
127 PesepBHOE Bpems 1 https://resh.edu.ru/
128 PesepBHOE Bpems 1 https://resh.edu.ru/
129 PeszepBHoe Bpemst 1 https://resh.edu.ru/
130 PesepBHOE Bpems 1 https://resh.edu.ru/
131 Pe3epBHOE Bpems 1 https://resh.edu.ru/
132 PesepBHOE Bpems 1 https://resh.edu.ru/
133 PeszepBHoe Bpemst 1 https://resh.edu.ru/
134 PesepBHOE Bpems 1 https://resh.edu.ru/
135 PeszepBHoe Bpemst 1 https://resh.edu.ru/
136 PeszepBHOe Bpemst 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

1.

3namsv (nonumams)

1.1

[loHnMaHNe OCHOBHBIX NPUHIUIIOB YCTPOHCTBA M (PYHKIHOHUPOBAHUS
COBPEMEHHBIX CTALlMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHAEHIUH
pa3BUTHSL KOMITBIOTEPHBIX TEXHOJIOTHH; BJIaJCHHE HaBbIKAMH PabOTHl C
ONCPALMOHHBIMU CHUCTEMaMM M OCHOBHBIMM BHUJAMHU IPOTPAMMHOIO
o0ecrieyeHus AJIsl pelIeHust y4eOHbIX 3a/1a4 10 BEIOPAHHOM CHeHaIn3aiun

1.2

1.3

Hanuuue npencraBinennid o 0a30BbIX NPHUHLMIIAX —OpPraHu3allud U
(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETE

[ToHumManue OCHOBHBIX MPHUHIMIIOB JUCKPETH3AaLUH PA3IUYHBIX BHUJIOB
uHpOpMAIIN

1.4

[lonnmanue 0a30BBIX aIrOPUTMOB OOpaOOTKM YMUCIOBOM U TEKCTOBOM
uHbopManMK (3alKUCh 4YHUCEN B IO3UIHOHHONW CHCTEME CUHCIIEHHS,
JEJIMMOCTb 1I€JIBIX YHUCEJI; HaXOXKIEHHE BCEX IMPOCTHIX YHMCEN B 3a/laHHOM
nuanazoHe; 00pa0OTKa  MHOTOPa3psAHBIX — LENbIX  YHUCEN;  aHalIu3
CHUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITIOMCKA U COPTUPOBKU

1.5

3HaHue (QYHKIHMOHAIbHBIE BO3MOXKHOCTH MHCTPYMEHTANbHBIX CPEACTB
cpenbl pa3paboTKu

1.6

1.7

Brnanenue OCHOBHBIMH CBeNEHHUAMH O O0a3zax JJaHHBIX, HUX CTPYKTYpE,
CpeacTBax co37aHus U paboThl C HUIMH

IToHnMaHNe BO3MOXXHOCTEH W OTPaHUYEHUH TEXHOJOTHH HCKYCCTBEHHOTO
HWHTCJUICKTAa B  PAa3JIMYHBIX 06nacmx; HaJIN4ue HpeI[CTaBJ'IeHI/H\/’I 00
UCIOJb30BAHUM  MH(POPMALMOHHBIX  TEXHOJOTMM B pPa3IUYHBIX
npodeccroHalbHbIX chepax

1.8

2.1

BianeHne TeopeTMYECKMM  ammapaTtoM, IO3BOJISIFOLIUM  OCYILIECTBISATH
NIPEACTABICHUE 3aJaHHOIO0 HATYpaJbHOI'O YHUCJIA B Pa3IMYHBIX CHCTEMAax
CUMCJICHMS;  BBINOJHATH  INpeoOpa3oBaHMsl  JIOTUYECKUX  BBIPAKEHUH,
UCHOJb3Yys 3aKOHbI alreOpbl JIOTUKH; ONpPEAeNsATh KpaTdalluii myTh BO
B3BEIICHHOM rpade U  KOJMYECTBO MyTed MeXAy BepLIMHAMH
OPUEHTHUPOBAHHOI'O AlIMKINYECKOro rpaga

Ymemo

VMenne HCIoIb30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUEC  MOJACIIN  JJIA
aHaiu3a OOBEKTOB U IMPOLECCCOB: (I)OpMy.III/IpOBaTB oejib MOJACINPOBAHUA,
BBIIIOJIHATE aHaJIUu3 PE3YJIbTATOB, IMOJTYYCHHBIX B XOAC MOJACIHUPOBAHUA,
OICHUBAThb AACKBATHOCTb MOJCIIN MOACIINPYEMOMY O6’bCKTy WA MPOLECCY,
OpCACTABIATE PE3YJIbTAThI MOACIIMPOBAHUSA B HAITIAAHOM BU/JIC

2.2

YMenne kimaccuUIMpPOBATH OCHOBHBIE 3aJa4ud  aHaIW3a  JAHHBIX
(mporHo3upoBaHue, KIaccu(pUKaIus, KilacTepu3aius, aHallu3 OTKIOHEHHH);
MIOHUMAaTh MOCJEA0BATEIbHOCTh PEIIEHUS 33/Ja4y aHajlu3a JaHHBIX: cOOp




MEePBUYHBIX JTaHHBIX, OYMCTKA M OLIEHKA KAa4eCTBA JIaHHBIX, BEIOOP U (WIIK)
MMOCTPOCHHUE MOJIENIH, TMPeoOpa3oBaHUE [AHHBIX, BU3YyaJTW3allUsl JIaHHBIX,
HWHTEpIIpETAIs Pe3yJIbTaTOB

2.3

YmMmenue onpenensiTh HHOOPMAIMOHHBIA 00BEM TEKCTOBBIX, TPAaPUIECCKUX U
3BYKOBBIX JIaHHBIX TIPU 33JaHHBIX MapaMeTpax IUCKPETU3aluu. YMEHHE
OTIPECIISATh CPEIHIOI CKOPOCTh MEPeavyn JaHHBIX, OIICHUBATh N3MEHEHHE
BpPEMEHU Tepefiaud MpU U3MEHEHUH HMH()OPMAIMOHHOTO 00BEMA NaHHBIX H
XapaKTePUCTHK KaHaja CBSI3U
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2.5

YMeHue CTpOUTh KO, OOCCIICUUBAIONIUN HAUMEHBIIYIO BO3MOXKHYIO
CPEIHIOI0 JUTMHY COOOIIEHUS IPU U3BECTHOM YaCTOTE CUMBOJIOB

VYMeHune ucroinb30BaTh IIpu pCUICHNH 3a1a4 CBOMCTBa HO3PII.IPIOHHOI>1 3aIIucu
YUCCJl, aJITOPUTMBI IIOCTPOCHHA 3allMCH YHCJIa B IMO3UIIMOHHOM CHCTEME
CUHUCIICHUA C 3aJaHHBIM OCHOBAHHMEM M IIOCTPOCHHA 4YHCIAa II0 CTPOKE,
conepmameﬁ 3allMCh ATOI'0 YHCIAa B IIO3UIIMOHHOM CHCTEME CUHCIICHUS C
3a1aHHbIM OCHOBAHHEM; YMCHHUC BLIIIOJIHATD apI/I(bMeTI/I‘IeCKI/Ie Oo1Icpanvn B
ITO3MIIMOHHBIX CUCTEMAX CUHCIICHUA

2.6

VYMmenue CTPOUTHL  JIOTHYECKOC  BBIPpAXXCHUC B I[I/I?;”b[OHKTPIBHOﬁ u
KOHBIOHKTHBHOM HOPpMAaJIbHBIX q)opMax 10 SaHaHHOﬁ Ta6n1/1ue HCTHUHHOCTH,
HCCICO0BATh 0051aCcTh HCTHUHHOCTH BBICKA3bIBaHUA, COACPIKAIICTO
IEPEMECHHBIC; PCIIaTh HECIOKHBIC JIOTUYCCKUEC YPABHCHUA

2.7

2.8

YMeHue pemath aaropuTMUYECKUE 3aa4H, CBSI3aHHbIE C aHAJIM30M IpadoB
(3a1auM TOCTPOEHHUS ONTUMAIBHOTO IIYTH MEXIy BepIIMHaAMH TIpada,
ONpeAeNeHUs] KOJMYECTBA  PA3IMYHBIX IMyTeH MexAy BepLIMHAMHU
OPUEHTUPOBAHHOI'O AlIMKINYECKOro rpaga)

YMeHHE HCIONB30BATh IEPEBbs IIPU aHAIU3€ U IOCTPOECHUU KOJLOB M A
MPEICTaBICHHUS apu(METHUECKUX BBIPAKEHHH, TIPU PEIICHUH 3aad ITOMCKa
U COPTUPOBKH; YMEHUE CTPOUTH JIEPEBO UIPHI 10 33JaHHOMY aJIrOPUTMY;
pa3pabarbiBaTh 1 0OOCHOBBIBATH BBIMTPBILIHYIO CTPATETUIO UTPhI

2.9

2.10

VYMmenue AHAJIM3UPOBATH AJITOPUTMBI C HUCITIOJIB30BaHHUEM Ta6J'II/III
TPAaCCUPOBKH; ONPCACIATH 0e3 HCHOJIb30BAHMS KOMIIBIOTEpA PE3YJIbTAThI
BBIITOJIHCHHA HCCJIOXKHBIX IIpOTrpaMM, BKIIIOYAIOMIHWX [UKJIbI, BETBJICHUA U
noAnporpaMMmel, IIpH 3aJaHHBIX UCXOAHBIX TAHHBIX

YMeHue ornpenensaTh CI0XHOCTh U3y4aeMbIX B Kypce 0a30BBIX alrOpPUTMOB
(cyMMupoBaHHE 3JEMEHTOB MAacCHBa, COPTUPOBKAa MaccCuBa, NepeOOpHbIE
QIrOPUTMBbI, JBOMYHBIA TOUCK) U MPUBOAUTH NPUMEPHI HECKOIBKHUX
JITOPUTMOB PA3HOM CIIOKHOCTH JUIsl PEIIEHUS OJHOM 3a/1a4u

2.11

2.12

Bragenue yHHBEpCAJIBHBIM SI3BIKOM IPOTPAMMMPOBAHUS BBICOKOTO YPOBHS
(ITackane, Python, Java, C++, C#), npencraBieHusiMH O 0a30BBIX THIIAX
JAHHBIX W CTPYKTypax JaHHBIX; YMEHHE UCIIOJIb30BaTh OCHOBHBIE
YIPaBIISIOLINE KOHCTPYKLIUU; yMEHHE OCYLIECTBIISATh aHaJIn3
MPEUIOKEHHONW MPOTrPaMMBL: ONPENENATh Pe3yibTaThl pabOThl MPOTrPAMMBI
MpU 33JaHHBIX MCXOJHBIX HAHHBIX; OIpPENeNsATh, NMPU KAKUX HCXOTHBIX
JTAHHBIX BO3MOJKHO TOJY4YE€HHUE yKa3aHHBIX Pe3yJIbTaTOB; BBIABIATH JaHHbIC,
KOTOpbIE MOTYT MIPUBECTH K OMIMOKE B paboTe nMporpamMmbl; GOpMyIHpOBaTh
MIPENJIOKEHUS IO YIIYUIIEHUIO IPOIrPaMMHOI0 KoJa

YMeHue  peanu3oBbIBaTH HAa  BBIODAaHHOM IS U3YYEHHUsS  SI3bIKe
nporpaMMmupoBanusi Beicokoro yposHs (Ilackane, Python, Java, C++, C#)
THUIIOBbIE aJITOPUTMBI OOPAOOTKH YHMCEN, YUCIOBBIX MOCIIEI0BATEIBHOCTEH U
MacCHBOB: IIPECTaBICHHE YHCIAa B BHAE HAO0Opa MPOCTHIX COMHOXHTEIICH;




HaXOXXJCHHE MaKCUMaJIbHOW (MHHUMAJIBbHOM) HU(PHI HATYypaJIbHOTO YHCIIa,
3allMCAaHHOTO B CHCTEME CUMCIIEHHs C OCHOBAHHMEM, HE IpeBbILaomum 10;
BbIUUCIIEHUE OOOOIMIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MAacCHMBa HIIH
YHUCIIOBOM  IOCIEAOBATENbHOCTH  (CyMMBbI, IPOU3BEACHHUS  CPEIHETO
apu(METHYECKOr0, ~MHUHUMAQJIBHOTO ¥  MAaKCUMAJIbHOTO  DJIEMEHTOB,
KOJMYECTBA D3JEMEHTOB, YJOBJIETBOPSIOIIUX  33JaHHOMY  YCIOBHIO);
COPTHUPOBKY JJIEMEHTOB MAacCHBa; yMEHHE HCIIOJIb30BaTh B IIPOrpaMMax
JAQHHbIE pPa3JUYHbIX THUIIOB C Y4YE€TOM OIPAHMYEHHUM HA JUAINa30H MX
BO3MOXKHBIX 3HAYEHHM, IPUMEHSATH [IPU PELICHUU 3a7a4 CTPYKTYpPbl JaHHBIX
(criMcku, cloBapu, CTEKH, OYepedH, JIEPEeBbsi); MPUMEHSATh CTaHIAPTHHIE U
COOCTBEHHBIE TOIIPOTPaMMBI Ui OOpaOOTKM YHCIOBBIX JAaHHBIX H
CUMBOJIbHBIX CTPOK; UCIOJB30BaTh MpU pa3paboTKe MporpaMMm OHOIUOTEKH
MOAIPOrpaMM; YMEHHUE UCIOJIb30BaTh CPEACTBA OTIAJAKU IPOIPAMM B Cpelie
[IPOrpaMMHUPOBAHUSA

YMeHue UCoIb30BaTh 3JIEKTPOHHbIE TaOIULbI AJIS aHAIN3a, IPEICTABICHHS
1 00pabOTKM JaHHBIX (BKJIIOYAsi BHIOOP ONTHMAIIBHOTO PEIIEHUS, MMOA00p

2.13
JUHUM TPEHJa, PeLIeHHEe 3a7ay MPOrHO3UPOBAHUS); YMEHUE HCIOIb30BATh
TabJIMYHbIE (PENSIIMOHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBbI
YMeHue OopraHu3oBbIBaTh JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
214 HCIOJIb30BAHUEM DPA3JIUYHBIX CPEJCTB LU(PPOBBIX TEXHOJIOIUH; TOHUMaHUE

BO3MOKHOCTEH IM(PPOBBIX CEPBHCOB T'OCYIAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa3oBaTeNbHbIX CEPBUCOB




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

[{udpoast rpaMOTHOCTH

1.1

1.2

OcCHOBHBIE TECHACHIUHN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'ICJII)HBIe
BBIYHCIICHUA. MHoronpoueccopHme CHCTCMBI. PaCHpe,I[CJ'IéHHBIG BBIYHMCIINTCIIbHBIC

CUCTEMBI M 00paboTKa OOJIBIITNX JaHHBIX

[TpyHIMOBI TOCTPOEGHUS U amlapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
Ceresbie nporokonbl. Cetb WHTepHer. Anpecauust B cetu MHrtepHeT. [IpoTokossl
creka TCP/IP. Cucrema nomeHHbplix uMmEH. Pasgenenue IP-cerm Ha moncetu c

IIOMOIIBIO MACOK HOI[CGTCﬁ

1.3

1.4

1.5

daiinoBas cucrema. llowck B (aitioBoli cucreme. [IpwHIUIBI pa3MelieHUs |
uMeHoBaHus (ailioB B JoATOBpeMeHHON mamatu. [1labrmoHbl i onucaHus rpymnmn
¢aiinos

CkopocTh  mepedauyd  JaHHBIX.  3aBHUCHUMOCTb ~ BPEMEHM  Iepeladyud  OT

UH(POPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHaJla CBSI3U

HIudpoBanne naHHbIX. CHMMETpUYHBIE M HecMMMeTpu4Hble Mmupel. [udpsr

npocroii 3amensl. udp Llesaps. [udp Buxenepa. Anropurm mmppoBanus RSA

1.6

Koppl, no3ponstomnye oOHapyXUBaThb UM HCHPABIATH OUIMOKH, BO3HUKAIOLIUE IPU
nepenave JaHHbIX. PacctosHune Xsmmunra. KogupoBanue ¢ mOBTOpeHHEM OHUTOB.

Konwr XaoMmMmuHura

2.1

2.2

Teopernueckue OCHOBBI HH()OPMATHKH

I[BOI/I‘{HOG KOAUPOBaHHC. PaBHOMepHLIe U HCPABHOMCPHBIC KOIBI. Z[eKO,Z[I/IpOBaHI/Ie
COO6H_IGHI/II71, 3alMUCAHHBIX C IOMOIIBIKO HCPABHOMCEPHBIX KOIOB. YcaoBue daHo.

HOCTpOGHI/Ie OAHO3HAYHO ACKOAWPYCMBIX KOAOB C TIOMOIUIBLIO ICPCBA

Teopernueckre MOAX0/IbI K OIIEHKE KOJIMUYeCcTBa HH(popMay. EMuHUIBI u3MepeHust
KonuuecTBa HMHGopManuu. AndaBUTHBII MOAXOA K OLIEHKE KOJUYECTBa
uH(popManuu. 3aKoH aaguTUBHOCTU HHpopmanuu. Popmyna Xaptiu. Uudopmanus

1 BeposTHOCTh. Dopmyiia IlleHHOHa

2.3

Cucrembl cuucieHus. Pa3BépHyTas 3amuch IeNbIX U JAPOOHBIX dYHCEN B
MO3ULIMOHHON cucteMe cuucieHus. CBOWCTBA TMO3UIMOHHOW 3alUCH  YHCIIA:
KOJMYECTBO 1P B 3aMuCH, NMPU3HAK JEIMMOCTH YHCJIa HA OCHOBAHHME CHCTEMBI
CUHCJICHHS. ANITOPUTM TIEPEBOJIa 1EJI0T0 YKciia U3 P-MuHO#M CUCTEMBI CUMCIIEHUS B
JNECATHYHYIO. ANTOPUTM TiepeBOofa KOHEYHOW P-w4HON 1poOM B JECATHUHYIO.
AJNTOpUTM NEepeBOJia LEJI0r0 YUCIa U3 JECATUYHON CUCTEMBI cuuciieHus B P-uunyto.

[lepeBon KOHEUHOM necATUUYHON Apodbu B P-nunyro. J|BomuHas, BOCbMepHYHAs U




mecTHaauaTcpuIHadg CUCTCMbI CHHCIICHHS, CBA3b MCXKIY HHUMU. ApI/I(bMeTI/I‘-IeCKI/IC

oncpanru B MO3UIIUOHHBIX CUCTEMAX CHHUCIICHHUA
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Tpoana;I YpaBHOBCHICHHAA CHUCTCMaA CUHUCIICHUA. I[BOH‘IHO-I[CCSITH‘IHEISI cucreMma

CUHCJICHUA

2.5

2.6

Komuposanue texctoB. Kommpoka ASCII. OpnobaiitHble kKoaupoBku. CTaHmapt
UNICODE. KomupoBka UTF-8. Omnpenenenue uWHPOPMAIMOHHOTO 00BbEMA

TEKCTOBBIX COO6HleHI/II>'I

KomupoBanue wuzoOpakenmii. OneHka HHPOPMAIMOHHOTO 00BbEMa TpaduuecKkux
JAHHBIX TIPU 3aJlaHHBIX pa3pelleHHH W TIyOWHE KOAMpPOBaHUs IBera. L[BeToBEHIC
monenu. KoaumpoBanue 3Byka. OrneHka HH()OpPMAIMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX IPU 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U Ppa3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTme BbICKa3biBaHUS. BrICKa3biBaTenbHBIE  (OPMBI
(mpeaukaTsl). KBaHTOpPBI Cy111€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HUCTUHHOCTU. JlorMyeckue  BbIpAXKEHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepanuy u onepanuy Haj MHOXKECTBAMH.
3aKkoHbl  anreOpbl  JIOTUKHU. OKBHUBAJIEHTHBIE INPe0Opa30BaHUS  JIOTUYECKUX
BbIpa)keHUil. Jlornueckue ypaBHEHHs U CUCTEMbl YPaBHEHUH.

Jlornueckue (QyHKIMH. 3aBHUCHMOCTh KOJMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIUI OT KOJIMYECTBA ApIyMEHTOB.

Kanonunueckue Gpopmbl J0rMueCKUX BbIPAKEHUN

2.8

COBCpIHGHHI)IG JAU3BbIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I, AJITOPUTMBI

HX ITOCTPOCHHA 11O Ta6J'II/IIle HCTUHHOCTHU

2.9

2.10

Jlornueckue BIEMEHTBI B cOcTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psansbeii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax I10
3alaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS 110

JIOTUYECKOU cCXeMe

Mopenun wu wmoxenupoBaHue. llenm wMopaenupoBaHusa. AJNEKBAaTHOCTh MOJENH
MOJIETTUPYEMOMY O0BEKTY WM npoueccy. dopManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3yabTaTOB MOJCIHPOBAHUS B BUJE, YAOOHOM JJISi BOCIIPUSTHS

yenoBekoM. ['paduueckoe npeacTaBneHue NaHHBIX (CXEMBbI, TAOIUIBL, TPAdUKH).

2.11

[IpencraBienue 1enpIx 4ncen B MaMATH KoMmmbloTepa. OrpaHUYEeHHOCTh JAHarna3oHa
Yucesl MPU OrPaHUYEHUH KOJIMYECTBa pa3psioB. llepenonHenue pa3psnaHON CETKHU.
be33HakoBble M 3HAKOBEBIC JaHHBIC. 3HAKOBBIM OHUT. JIBOMYHBIN OMOIHUTEILHBIN
KOJl OTPUIATEIbHBIX YUCEN.

[ToOuToBBIe NOrMyeckue onepanuu. Jlornueckuit, apupmMeTHUecKuil U MUKIMYECKUN

casuru. ludposanue ¢ TOMOIIBIO TOOUTOBOM omnepanuu «uckiodatoniee NIJTN»

2.12

HpeI[CTaBJ'ICHI/IC BCIICCTBCHHBLIX YUCCII B MMaMATH KOMIIBIOTEpA. 3Haqama;1 4aCTb U




2.13

HOpsI0K yMcna. J{nana3oH 3HaYeHHWH BellecTBEHHBIX uncell. [Ipobrnembl xpaHeHHS
BCILIECCTBCHHBIX UHCEJ, CBA3aHHBIE C OrPAHMYEHHEM KOJIMYECTBA DPa3psioB.
BeinonHenne onepanuii ¢ BEIIECTBEHHBIMH YHUCIIAMH, HAKOIUIEHHE OIIMOOK IpH

BBIYHCIICHUAX

I'padsl. OcHoBHBIE OHATUSA. Buabl rpadgoB. Onucanue rpagoB ¢ MOMOIIBIO MAaTPHIL
CMEKHOCTH, BECOBBIX MAaTpHULl, CIHUCKOB CMEXHOCTH. PellleHne anropuTMHYecKuX
3aja4, CBS3aHHBIX C aHAJIM30M rpadoB (MIOCTPOCHUE ONTHUMAIBHOIO MYTH MEXIY
BEpILIMHAMU Tpada, orpeieieHue KOJMUECTBA PA3IMYHBIX MyTEH MEX/1y BepIInHAMH

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.14

2.15

HepeBws. bunapnoe nepeo. [epeBbs moucka. CrocoObl o00xoma JepeBa.
[IpencraBnenue apupMeTHUECKHX BbIpaKEHUN B BHIe JepeBa. lcronb3oBaHue
rpad)oB U AEPEBBEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUPA

JuckpeTHble WUTpBI BYX UTPOKOB ¢ moiHON uHpopmanwmeii. [loctpoenue nepesa
nepebopa BapuUaHTOB, ONHWCAHWE CTPATerMd WIpel B TaOMU4HOW  (opme.

BrMrpsliHbeie ¥ IPOUTPHIIIHBIE TO3ULIHNA. BBINTPBIIIHBIE CTPATETUH

2.16

3.1

3.2

33

CpencTBa MCKYCCTBEHHOTO HMHTEJUIEKTa. MmeHTH(dUKanus W MOUCK HM300pakeHUi,
pacniosHaBanue Jial. Mcnonap3oBaHME METONOB HCKYCCTBEHHOIO MHTEILIEKTa B
oOyuyaromux cuctemax. lcrnonb3oBaHue METOJOB HMCKYCCTBEHHOI'O HMHTEIIEKTa B

pobororexuuke. MuTepHer Bemieit. Heliponusie cetu
AJTOPUTMBI U IPOrPaMMHPOBAHUE

CDOpMaJ'II/ISaI_II/IH IIOHATHA aJIr'OpUTMa. Mamuna TBI-OpI/IHl"a KaK YHHBCPCAJIbHAA

MOJENb BBIYUCIEHUI

OrneHka C0XKHOCTU BblunciaeHu. BpeMs paOoTsl 1 00bEM HCIIONB3yeMON HaMsTH,
UX 3aBHCHUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OIleHKa acUMIOTOTUYECKON
CJIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI NOJMHOMHAIBHON cloxkHOCTH. [lepebopHbie
anropuTtmel. IIpumepsl pa3anyHbIX AJITOPUTMOB PELICHHUS OJHOM 3aJadd, KOTOpBIE
HUMEIOT PA3JIMYHYIO CI0KHOCTb

OmnpeneneHue BO3MOXKHBIX —PE3YyJbTaTOB pabOThl MPOCTEHUIIMX  aJrOPUTMOB
YOpPaBIEHUS HUCHOJHUTENSAMU U BBIYMCIUTENBHBIX aNropuTMoB. OrmpeneneHue

UCXOJHBIX JJAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yIbTaT

34

Anroput™Mbl 00paOOTKM HATypajJbHBIX YMCEJ, 3alMUCaHHBIX B IO3UIIMOHHBIX
cucTeMax CUMCJICHHUs: pa30MeHue 3alKicy Yrcia Ha OTJeNIbHbIe U(PbI, HAX0XKICHHE
CYMMBI M TpOM3BeACHUS LU(DP, HAXOXKIACHHE MaKCUMaIbHOW (MUHUMAJIHHON)
uQpHL.

[IpencraBinenue uyucia B BHAE Habopa NPOCTHIX COMHOMKUTENEH. AJITOpPUTM
OBICTPOro BO3BEACHUS B cTeneHb. [IoMCK MPOCTHIX YHCEN B 3aJJaHHOM JIHara3oHe C

MMOMOIIBIO AJITOpUTMA «KPCHICTO apaTOC(I)CHa»




3.5

MHoropa3psHble LeJble YUCIa, 3a1a4i JTUHHON apupMeTuKu

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl naHHBIX:
IEJIOUMCIIEHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIE, JTorHueckue. Bersnenus. CioxHbIe
ycaoBus. Llukiibl ¢ yenoBueM. LIUKIIbI O HEpeMEHHOM.

O06paboTka maHHBIX, XpaHsAmwmxcs B (aitnax. TexkcToBble W JABOMYHBIC (DAMIIbL.
daiinoBrlie nepeMeHHbIe ((aitnoBsie ykazarenn). Urenue u3 aiina. 3anuce B aii.
Pazbuenue 3anaun Ha moa3anauun. [lognporpamMmer (IporieAypsl U GYHKIIHH).

Hcnonp30BaHue CTaHIAPTHON OMOIMOTEKH S3bIKA POTPaMMHUPOBAHUS

3.7

3.8

3.9

Pexypcusi. PexypcuBHble mpouenypsl W ¢GyHkuuu. lcmnonb3oBaHue creka Ui

OpraHu3anuu peKypCHUBHBIX BbI3OBOB

Yucnenusle Meroabl. TouHoe W NpUONMKEHHOE pelieHus 3amadd. YuciieHHoe
pellleHne YpaBHEHHMH C MOMOIIBI0 Toadopa mnapaMerpa. YUCIEHHBIE METOIbI
peuieHuss ypaBHEHWMH: MeToa  repedopa, METOI  IMOJIOBHHHOTO  JICJICHUS.
[TpubnuxkEéHHOE BBHIYHMCICHUE JUIMH KPUBBIX. BbrumciieHue toiomaned Quryp c
MOMOIIbI0 YHCICHHBIX METOJIOB (METOA MPSIMOYTOJIBHUKOB, METOJ Tpameruil).
[Touck wmakcumyma (MHHHMyMa) (QYHKIMM OJHOW TEPEMEHHOH METOAOM

IIOJIOBHHHOT'O ACJIICHUA

O6paboTtka CUMBOJIbHBIX JTAHHBIX. Bcerpoennslie GbyHKIMN A3bIKA
POrPaMMHUPOBAHUS JIJII O0paOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHHUI CUMBOJIA B CTPOKE, pa30HeHHe
CTPOKM Ha clioBa MO MpoOeIbHBIM CHMBOJAM, MOUCK MOACTPOKU BHYTPU JAaHHOU
CTPOKH, 3aME€Ha HalJeHHOH MOACTPOKHU Ha JIPYTryio cTpokKy. ['eHepamus Bcex cioB B
HEKOTOpPOM andasure, YIOBJICTBOPSIIOIIMX  3aJaHHBIM  OTPAHUYCHHSM.

[TpeoOpa3oBaHue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel M MOCHENOBATENBLHOCTH  4HCel.  Bbluucienne  000OMIEHHBIX
XapaKTePUCTHK DJIEMEHTOB MAacCHBAa WJIM YHCJIOBOM MOCIEI0BATENbHOCTH (CYMMBI,
MPOU3BENICHHUS, CpPEeIHEro apu(pMeTHYecKoro, MHUHMMAILHOTO M MaKCUMalbHOTO
AJIEMEHTOB, KOJIMYECTBA DJEMEHTOB, YJOBJIETBOPSIONINX 3aJaHHOMY YCIIOBHIO).
JluHelHbII TOMCK 3aJaHHOTO 3HAYEHHMs] B MacCHBE. AJTOPUTMBI pPaOOTHI C
AJIEeMEHTaMH MacCuBa C OJHOKpPaTHBIM MpPOCMOTpoM MaccuBa. CopTHpOBKa
OJIHOMEpHOTO MaccuBa. IIpocTeie METOAbl COPTHUPOBKH (METOJ IMy3bIpbKa, METOJ
BBIOOpa, cOpTUpOBKa BcTaBKamMu). COpTHpOBKA ciIusHUEM. BrpicTpas copTHpoBKa

MaccuBa (anroput™m QuickSort). JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM MACCHBE

3.11

JIBymepHbIE MacCUBBI (MaTpHIlbl). ANTOPUTMBI 00paOOTKM ABYMEPHBIX MacCHBOB:
3al0JHEHUE JIBYMEPHOTO YMCJIOBOIO MaccHBa IO 3aJaHHBIM IIPaBWJIaM, IOHUCK
3JIEMEHTa B JIByMEPHOM MAacCCHBE, BHIYHMCICHHE MaKCUMyMa (MHUHHMYMa) U CYMMBI
JJIEMEHTOB JIByMEPHOIO MAacCUBa, MEPECTAaHOBKA CTPOK M CTOJOLOB JBYMEPHOIO

MaccuBa




3.12

CrnoBapu (accouuaTHBHBIE MAacCHBBI, OTOOpakeHus). Xomi-tadbnuiel. [loctpoenue

aﬂq)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd IJIA 3aJaHHOTI'O TCKCTa

3.13

Crexn. AHanmM3  TOPaBWIBHOCTH  CKOOOYHOTO  BBIpOKEHHs.  BbIuucieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAaHHOTO B MOCT(GUKCHOH (opme.

O‘ICpCI[I/I. Hcnonn3oBanue odyepeaun aJisi BDEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

Anroputmbl  Ha rpadax. IlocTtpoeHne MHHHMAaIbHOTO OCTOBHOTO JE€peBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTHUpoBaHHOrO Trpacda. KomumuecTBo pazauuHbBIX
nyTell MEeXIy BEpIIMHAMH OPUEHTHPOBAHHOTO AlUMKIMYECKOro rpada. AJIroputm

JlerkcTphl

3.15

3.16

HepeBps. Peanmusanus nepeBa ¢ IOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(6unapuele) naepeBbs. IlocTpoeHue nepeBa I 3aJaHHOrO apU(YMETHIECKOTO
BblpakeHUs. PekypcuBHbIe anroputmel o0xoxa jaepeBa. Vcrmosib3oBaHue creka U
ouepeau 1 00xo/a AepeBa

JluHaMuyeckoe MpOrpaMMHUpPOBAaHME KaK METOJ PELICHUs 3aJad C COXpPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3aJaud, PELIacMble C IMOMOIIBI0 JTUHAMHUYECKOIO
IPOTPAMMHUPOBAHUS: BBIUMCICHHE PEKYPCHUBHBIX (YHKIHIA, MOACYET KOIMUYECTBA

BApUAHTOB, 3a1a4X OIITUMHU3ALIUN

3.17

4.1

[Tonsarne 06 00BEKTHO-OPUEHTHPOBAHHOM MTPOrpaMMHUPOBaHUU. OOBEKTHI M KJIACCHI.
CaoiicTBa U MeTOAbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHamu3. Pa3paboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO IMoaxona. MHkamcymsmus,

HacJeI0BaHHe, TTOTUMOP(HU3M
HNudopmaninoHHbIe TEXHOJIOTHN

AHamu3 naHHbIX. OCHOBHBIE 3aJaud aHajdu3a JIAaHHBIX: [POTHO3HPOBAHUE,
KJaccupuKalus, Kiactepusanus, aHanu3 oTkiIoHeHui. [locienoBarenbHOCTH
peleHns 3a7ay aHajlnu3a JaHHBIX: COOp MEpPBUYHBIX NAHHBIX, OYHUCTKA U OLEHKA
Ka4yecTBa JaHHBIX, BHIOOp M (WMJIM) MOCTPOEHUE MOJENH, NpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3alusl JaHHBIX, MHTEpIpeTanns pe3yibTatoB. [IporpaMMHBIE CpencTBa H
WNHuTepHer-cepBuchl 111 00pabOTKU U MpeCTaBiIeHUs] JaHHBIX. bosbiive gaHHbIE.

MamHHOe 00y4YeHue

4.2

4.3

AHanu3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX TaOIUL. Bbluricienne cyMMbl, CpeTHEro
apudMeTHuecKkoro,  HamOOJbIIEro  (HAMMEHBIIEro)  3HA4YEHUs  JlMara3oHa.
Boruncnenne xo3dduimenta koppemsiiuu IBYX psaoB JaHHbIX. [locTpoenue
CTOJIOYATHIX, TMHEWYATHIX U KPYTOBBIX tuarpamm. Iloctpoenne rpagukoB GpyHKIHIA.
[TonGop nuHUM TpeHJa, pelleHHWe 3ajJady MporHo3upoBaHus. Pemenue 3amau

ONTHUMU3AUU C TOMOLIBIO IJICKTPOHHBIX Ta6J'II/II_I

ZII/ICerTI/ISaIII/ISI npru MaTEMaTH4€CKOM MOJCIMPOBAHHNHN HETIPCPBIBHBIX IMPOIECCOB.

MO,Z[CJII/IpOBaHI/IC JABHKCHMUA. MO,Z[CJ'II/IpOBaHI/Ie OMOJIOTHYECKUX CHUCTEM.




4.4

Marematuueckiue MOJEIM B HSKOHOMHKE. BBIYMCIHUTENbHBIE HKCIEPUMEHTHI C
Monensimu.  OOpa®oTka pe3yJbTaTOB  JSKCIEpUMEHTa. MeToJ HauMEHbLINX
kBasipaToB. OLIEHKA YHUCIOBBIX MAPaMETPOB MOJICIUPYEMBIX OOBEKTOB M TIPOIECCOB.

BoccTranoBiienne 3aBUCHMOCTEH 110 pe3yjabTaTaM 3KCIICPUMCHTA

BepositHocTHbie Moaenn. Metonbl MonTe-Kapiio. UMutanimonnoe MoAeupoBaHue.

CucTeMbl MacCOBOTO OOCITYKUBaHUS

4.5

Tabnuunble (pensiuoHHbIe) 0a3bl JaHHBIX. TabmuIa — mpencTaBICHUE CBEACHUN 00
OIHOTHIHBIX 00BbekTax. [lone, 3amucek. Kmrou Tabaunel. Pabora ¢ roToBoi 0a3oi
JaHHBIX. 3amojiHeHWe 0a3bl JaHHBIX. [lomck, copTUpoBKa W (QUILTpaNUs JaHHBIX.
3anpockl Ha BBIOOPKY JAaHHBIX. 3alpoChl ¢ IMapamMeTpaMu. Beramcisiembie 1mojis B
3ampocax.

MHuoroTtabauuHbie 0a3bl JaHHBIX. THIIBI CBsI3€i Mex Ty TabuuamMu. BHeNHUH Kiroy.

[emocTHOCTH 6a3bl NaHHBIX. 3aIIPOCHI K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX

4.6

TexcroBslii npoueccop. CpencTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypupOBaHHbIE TEKCTOBbIE JOKyMeHThl. CHocku, oriasineHue. IIpaBuina

UTUPOBAHUS UICTOYHUKOB U 0(OopMIIeHHS OMOINOrpapuuecKuX CChUIIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Uudopmaruka (B 2 yactsx); yriay6nennoe ooyuenue 10 kimacc/ Iomsikos K.1O.,
Epemun E.A., O6uiecTBo ¢ orpaHndeHHOM 0TBeTCTBeHHOCThIO « BUHOM.
JlabopaTopus 3HaHUI»; AKIIMOHEpHOE 0011ecTBO «31aTENnbCTBO
«IIpocBemienne»

* Unudopmaruka (B 2 yactsx); yriayonennoe ooyuenue 11 kmacc/ [onsikos K.1O.,
Epemun E.A., O6miecTBo ¢ orpaHn4eHHOM 0TBeTCTBEHHOCThIO « B THOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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