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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma no unpopmatuke (yriyOnéHHbI YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3zoBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOEHHUS OCHOBHOW  0OOpa3oBaTeNbHOM IPOrpaMMbl  CpPEAHEr0  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTaHMSL.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, 00IIeH cCTpaTeruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHsI 00yUaroLMXcs CpeACTBaMH Y4eOHOT 0 ITpeIMeTa
«Uudopmaruka» Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0Os3aTEIBHOE
IPEIMETHOE COJEpKaHUE, IPEYCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pas3zesiaM
U TeMaM Kypca, ONpeAeNsieT paclpeesieHue ero mo kiaccaM (rojgaM M3ydyeHus),
Na€T MpPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMAaTHUYECKUM pa3JesaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYIO) IOCIEeIOBATEIIbHOCTh WX HW3YYCHHUS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Yy4e€OHOIO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMMma 1o nH(pOpMaTHKE ONpPEAEIIIeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKU Y4eOHOTO MaTepHaia IJs KaXI0TO roja U3yuyeHus, B TOM YHUCIIe
JUISL COAEPKATEJIbHOTO HAIOJHEHHUs] Pa3HOro BHJa KOHTPOJS (MPOMEKYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUUCKUX MIPOBEPOUHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM JIIl COCTaBJIEHHS AaBTOPCKUX YUYEOHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KAaK HAyyHOM JAMCUMIUIMHBI, H3y4darolen
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATHU3alMA HHPOPMAITMOHHBIX
IPOLIECCOB B Pa3JIMUHbIX CUCTEMAX;

OCHOBHBIE = 00IacT  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
MH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIbHYIO CheEpy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HMHPOPMATHKH ©  HWH(DOPMAIMOHHOU
JESITEIIbHOCTH.

Kypc uHbopmaTuku ajis ypOBHS CpEeIHEro 00IIero o0pa3zoBaHUs SBIIAETCS
3aBEpUIAIOIIUM 3TallOM HENPEpPHIBHONW IMOATOTOBKM OOydYaromuxcsi B 00JacTu
uHPOPMATUKA U HWH(OPMAMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha CoJiepKaHue Kypca MH(OOPMATHUKXA YPOBHS OCHOBHOTO OOIIETro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAlUi0 U 000O0IIeHHE
3TOTO OTbITA.

Pesynprartel  yriyOnéHHOTO  YpOBHSI HM3y4eHHS yd4eOHOro mpeameTa
«Uudopmartuka» OpUEHTHPOBAHBI HAa TOJYyYEHHUE KOMIIETEHTHOCTEH IS



nocienyoneil npodeccuoHaIbHOM JIeATeNTbHOCTH KaKk B paMKax JIaHHOM
peaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIAJICHUE KJIIOYEBBIMU IMOHATUAMH M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
NPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYECHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHUE penlarb THUIOBBIE NPAKTUYECKHE M TEOPETUUYECKUE 3aJayH,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOU
IpEeIMETHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TEOpUU (COBOKYIMHOCTH TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OO0JACTAMHU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3ydeHUs MH(OpPMATHKUA 00€CIeUnBAETCS
1eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alnuiax  OpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € HU(PPOBBIMU  TEXHOJOTHUSAMM, TaKUM Kak
nporpaMMHasi UHXKEHepus, MH(OpMalMOHHas O€30MacHOCTh, UH(GOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE O0Oy4Y€HUE, MPOMBIIIICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPEAeIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYAIbHOW WU
JIOIIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JanbHEHIIero pa3BUTUS MH(OOPMALMOHHBIX KOMIETEHUUNA O00yYarolmerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
unpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAHHOTO HAa MOHUMAaHUU POJIU
uHpopMaTHKU, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM B
COBPEMEHHOM OOIIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;

cOPMHUPOBAHHOCTh  MPEJCTABIECHUH O  BIUSHUU  MH(GOPMAILIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJlOBeKa B OOLIECTBE, MOHHUMAHHME COLMAIBHOTO,
HKOHOMHYECKOTO, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULUMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
MH(POPMALMOHHBIX TEXHOJIOTH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACMIEKTOB MH(OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHME OTBETCTBEHHOCTH JIOJCH, BOBICUYEHHBIX B CO3JaHUE U MCIOJIb30BAHKE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO3/IaHUE YCIIOBUHM JUIsl Pa3BUTHS HABBIKOB y4€OHOM, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENBCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYaIOLIUXCS K
CaMOpa3BUTHIO.

B conmepxxanuu yuebHoro mpenmera «MHpopmaTtukay BBIIETSIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTHX DJJEMEHTOB LHU(PPOBOTO OKPYXKEHHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIA anmapaT WHQOPMATUKH, BOIMPOCHl KOJAWPOBaHUSA HWH(OpMaLuu,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOT'O MOJIEITUPOBAHUSI.

Pa3nen «AJropurMbl M NPOrpaMMHpPOBAHMeE) HAIIPaBICH Ha pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS], pa3padOTKy aJrOPUTMOB U OLIEHKY UX CIIOKHOCTH,
(opMHpOBaHKE HABBIKOB peali3alliyd MPOrpaMM Ha S3bIKaX MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPUKIATHBIX
IIPOTrPAMMHBIX NPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHaIM3a
JAHHBIX, HMCMHOJb30BAHUIO0 0a3 NaHHBIX W 3JEKTPOHHBIX TAaOMUI[ Jisl pPEeLIeHUs
IIPUKJIAJAHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydeOHoro npeameta «MHbopmarrka
KYPCHBOM BBIJICJICHBI JOTIOJIHUTEIbHBIEC TEMbI, KOTOPBIE HE BXOJISAT B 00s13aTEIIbHYIO
nporpamMmy OOy4Y€HHs, HO MOTYT OBITb MPEJIOKEHBI JUJII U3YUEHUS OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

YrinyOn€éHHblid  ypOBeHb U3Y4YeHUSI HH(DOPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTMYECKOr0  MpOQuMis, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYI0 U
MHDOPMAIIMOHHYIO Cc(epbl AeSTENbHOCTU. YTIIYOJIEHHBIH YpOBEHb H3y4YEHUS
nH(OpMaTHKU 00ECIIEYNBACT: MOATOTOBKY OOYYarONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHEUaIbHOCTY B OOJACTH HHOOPMAIMOHHBIX TEXHOJOTUH U HHKEHEpHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM W MCCIEN0BATEIbCKON JNIESITEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABJICHUSMHU OTpacid HUHGOPMAIMOHHO-



KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MMOATOTOBKY K yYaCTHIO B OJIMMIIHAIaX U c1aue
EnnHOTO TOCYIapCTBEHHOTO 3K3aMeHa 10 HHPOpMaTHKE.

[TocnemoBaTeTbHOCTh W3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXKET OBITh M3MEHEHAa 10 YCMOTPEHHIO YYWTEIS TpPH TOATOTOBKE pabouei
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee YnCiI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3ydeHus uHpopMaTiku — 268
yacoB: B 10 kimacce — 136 yacoB (4 gaca B Heeno), B 11 kimacce — 132 gaca (4 gaca
B HEJICITIO).

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e Uudopmatuka. 10 knacc. YueOnuk. B 2-X 4. YriayOsieHHbINH YpOBEHb /
Cemakun U. I'. u np., u3garensctBo «lIpocBemnienre»

o ludopmaruka. 11 kiacc. YueOHuk. B 2-X 4. YriryOneHHbIi ypoBeHb /
Cemakun U. I'. u np., u3garensctBo «lIIpocBemnienre»

COAEPKXAHUE OBYUYEHUA
10 KVIACC

Hu¢poBas rpaMOTHOCTH

TpebGoBaHus TEXHUKK 0€30MACHOCTU M TUTHUEHBI TP paboTe C KOMITbIOTEPAMHU
U APYTUMHU KOMIIOHEHTAMH LIUPPOBOTO OKPY>KEHHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon HeiiMana. ABTOMATHYECKOE BBIMOJHEHHE TMPOTPAMMbl IPOILIECCOPOM.
OmnepatuBHas, NOCTOSHHAasT M JoJroBpeMeHHass namsaTh. OOMEH JaHHBIMU C
OMONIBI0 IUH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K TaMsITH.

OCHOBHBIE ~ TEHJIECHLUWH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHblie BIYMCIEHN. MHOTONpOoneccopHbie cucTeMbl. CylepKOMIBIOTEPBI.
Pacnipenien€HHble BBIYMCIUTENBHBIE CUCTEMBI W 00paboTKa OOJBLIMX JaHHBIX.
MoOusnbHbIE TUPPOBBIE YCTPOWCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbie
KOMIBIOTEPbl. MUKPOKOHTpOIIEphl. POG0TH3MpOBaHHBIE TPOU3BOICTBA.

[IporpammHoe obecrnieueHre KOMIBIOTEPOB U KOMIIbIOTEPHBIX CUCTEM. BUIbI
IporpaMMHOro obecrieyeHus: U uX HazHayeHue. OcoOEHHOCTH MPOrPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCcTpocTB. IlapannenbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecriedeHre. OrmepalrOHHbBIE CHUCTEMBI. Y THIIHTHI.



HpaitBepsl  ycTrpouicTB. HWHCTAIUNISIIMA W JIEMHCTAIUIALMA  NPOTPAMMHOTO
oOecrieueHusl.

daiinoBsie cuctembl. [IpuHIMIBI pa3MenieHUs] U HUMEHOBaHUs (ailioB B
noyiroBpeMeHHoi namsatu. [llabnons 11t onucanus rpyni (haisos.

[Tporpammuoe obecnieuenue. JluneH3npoBaHue MPOrPaMMHOTO O0OECTICUCHMS
u 11U poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE IPOrpaMMHOE 0OeCTIeUeHHUE.
KommMmepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BaHNE POTPaMMHOT0 00eCTIeYeHUs U
udpoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIIMBaeMasi 3aKOHOJIATEIbCTBOM
Poccuniickonn ®enepaunn 3a HENPABOMEPHOE HCIIOIB30BAHUE IPOIPAMMHOTO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IpyuHIMIBI TOCTPOCHUS U allapaTHbhIe KOMIOHEHTHI KOMIBIOTEPHBIX CETEH.
CereBblie npotokonbl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokoib
creka TCP/IP. CucremMa JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomipr0 Macok noxcereid. CereBoe
agMuHuctpupoBanue. [lolydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hanmuuus CBA3U C y3i0M ceTh. OmnpeneneHue mapuipyTa JIBHXKCHUS
MAKETOB.

Buaslt  pestensHocTH B cetw  UHtepHer. CepBuckl  HMHTEpHeTa.
['eonH(popManmOHHbIE CUCTEMBI. | €0JIOKALIMOHHBIE CEPBUCHI PEAIBHOIO BPEMEHU
(HanpuMmep, JIOKalusi MOOWJIBHBIX TeIe(POHOB, OMNMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasei), MHTEpHET-TOProBiisi, OPOHUpPOBaHUE OUIIETOB U TOCTUHMII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U ycIyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aMMOJICUCTBUA M oOOMeHa naHHbIMU. CeTeBoit
ATUKET: TMpaBWiia MOBeleHUs B KubOepmpoctpancTBe. [Ipobiema momIMHHOCTH
nostyueHHou uHdopmanuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOTeHHbIE W 3KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOImue mpoodsieMbl 3alUThI
uHdopmaruu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3anuThl HHOOpMAITUU
B KOMITbIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe oOecrieueHre HHGOPMAIMOHHON OE30ITaCHOCTH.

[IpenoTBparienne  HECAHKIIMOHUPOBAHHOTO  JOCTynma K  JIMYHOM
KoH(DHIeHIaTbHON HH(POpPMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoMcTBax. BpenoHocHoe mporpaMmHoe oOecreueHrue u CrocoObl
O0prOBI C HUM. AHTHUBUPYCHBIE TMporpamMMbl. OpraHu3aius JIMYHOTO apXuBa
uHpopmanuu. PezepBHoe konuposanue. [laponbHas 3anmra apxusa.

[IudpoBanne nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHIL.
[udper npoctoir 3amensl. [ludpp Leszaps. [udp Buxenepa. Anroputm
mdpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHU



Nudopmanus, nanueie U 3Hanus. MHdopmalmoHHbie npoieccshl B MPUPOJIE,
TEXHUKE U 00I1IeCTBE.

HenpepriBHBIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JTUCKpeTU3aluu uHpopManuu, MpeAHa3HAYECHHOW i XpaHEHHUs, Mepeladd u
00pabOTKHU B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHHe. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekonupoBaHue COOOIICHMI, 3alMCAHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
VYcnoue @ano. IlocTtpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. Exunuiibel u3mepenus koiaumdectsa uHpopManuu. AndaBUTHBIN TOIX0A K
OLICHKE KOJIMYeCTBa UHPOPMAIIUU.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENBIX M JAPOOHBIX YHCEN B
NO3ULIMOHHON cucrteMe cuMciieHns. CBOWCTBAa IMO3WLIMOHHOM 3alUCU  YHWCHa:
KOJIMYECTBO UG B 3alUCH, IPU3HAK JECIUMOCTU YMCJIAa HA OCHOBAHUE CHUCTEMBI
CUMCJICHUA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yncia U3 P-U4HON CHCTEMBI CUMCIICHHUS B
JNECATUYHYI0. ANTOPUTM IepeBoja KOHEUYHOW P-udHOM npoOu B NECSATHUHYIO.
ANTOpUTM IIEpEBOAA LIEJIOT0 YNCIIa U3 IECITUYHON CUCTEMBI CYMCIICHHS B P-1uHYys!O.
[lepeBoa KOHEUHOW nECATHYHOM OpoOu B P-nunyro. JIBomuHasi, BOCbMEpUYHAs U
HIECTHA/IIaTEpPUYHAs CUCTEMBI CUMCIICHHUS, CBSA3b MEXAY HUMH. Apudmernyeckue
Omepaluy B MO3WLIHOHHBIX CHCTEMAx CUMCICHHUSA. TponyHas ypaBHOBELICHHAs
CUCTEMA CUUCIICHM. JBOMYHO-AECATUYHAS CUCTEMA CUUCIICHMUS.

KonupoBanne TtekctoB. Komupoka ASCII. OpHOOailTHBIE KOJIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenre uHPpOpMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne  m3oOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpauyuecKuX JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U ryOrHe KOJUPOBaHUS [BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanue. @opmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Koauposanue 3Byka. Ouenka nHGOpMaLMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPY 33JaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. BrickasbiBaTenbHbIe (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOIIHOCTH.

Jlornyeckue omeparuu. TaOnaUIbl MUCTUHHOCTH. JlorMueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOUIBIO
TaOJIMI UCTUHHOCTH. Jlornueckue onepanyu 1 onepanuy HaJ MHOXKECTBAMH.

3aKkoHbl anreOpbl JOTMKUA. DKBUBAJICHTHbIE MPEOOpPA30BAHMS JIOTHUECKUX
BBIpAKECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKUMUUA. 3aBUCUMOCTb KOJHMYECTBA BO3MOXKHBIX JIOTUYECKHX
GyHKIHNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CHCTEMBI TOTHYECKUX (YHKITHIA.



Kanonnueckne  Qopmbl  jormueckux  BbipakeHuil.  CoBeplleHHbIE
JTU3bIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHble (OPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIlEe HCTUHHOCTH.

Jlornueckue »ieMEHTBI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneii cymmarop. I[loctpoenne cxeM Ha JIOTMYECKUX AJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUSA MO
JIOTHYECKOM CXEME.

[IpencraBiieHHEe UENBIX YHCEN B MNaMATH KOMIbioTepa. OrpaHHUYE€HHOCTH
JAana3oHa 4YuCeNl MPU OrPAaHMYCHUH KOJIMYecTBa paspsaoB. llepenonHeHue
paspsanHoil ceTku. be33HakoBbIE U 3HAKOBBIE JaHHbIC. 3HAKOBBIN OUT. JIBOMYHBIN
JTIOTIOJTHUTEIIBHBIN KOJT OTPULATEIBHBIX YUCETL.

[TobutoBbie norumyeckue omnepanuu. Jlornyeckuii, apupMeTUUECKUl W
nukandaeckuit  casuru. [lludpoBanue ¢ mnomomplo TOOMTOBOM — omepanuu
«uckirovaroee MJIN».

[IpencraBneHre BENIECTBEHHBIX YHCEN B MaMSITH KOMIIbIOTEpA. 3Hayamas
4acTh W MOPSAJOK yucia. Jluanma3oH 3Ha4€HHMM BEIIECTBEHHBIX uucel. [IpoGiembl
XpPAHECHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
paspsaaoB. BeimosiHeHHWe orepanuid C BELIECTBEHHBIMUM YHMCIAMH, HAKOIUJICHHUE
OIK1OOK MPU BHIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OrnpenienieHue BO3MOXKHBIX PE3YJIbTATOB PaOOThl MPOCTEUIINUX AJITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUHCIHUTENIBHBIX alropuTMOB. OrnpeneneHue
WCXOJHBIX JAHHBIX, PU KOTOPBIX AJITOPUTM MOKET J1aTh TpeOyeMbIi pe3yibTarT.

Otanbl pemieHusl 3aJady Ha KommbioTepe. MHCTpyMEHTallbHBIE CpEACTBA:
TPAHCIATOP, OTIAAUUK, mpoduaupoBiMK. Kommunsuus u HUHTEpHOpeTarus
nporpamMm. BupryanbHble MalIvHBL.

NuterpupoBanHas cpena pa3paboTku. MeToapl OTJIAJKH  MPOTPaMM.
Hcnonb3oBanue TtpaccupoBouHbiX Tabmui. Otnamounsiii BbiBOA. [lommarosoe
BBITIOJTHEHNE NTpOrpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CAMBOJIBHBIE, ToTHYecKue. BetBnenus. CioxxHbie
ycnoBus. Hukiel ¢ ycnoBuem. llukibl mo nepemeHHoi. B3anmo3zameHseMOCTb
pa3nuyHbIX BUAOB UMKIOB. HMHBapmant 1ukna. CocTaBlieHHME LHUKIA C
VCIOJIb30BAaHMEM 3apaHEE ONPEACIEHHOTO NHBAPUAHTA LIUKJIA.

JlokymeHntupoBanue nporpamm. Mcrnons3oBanue koMmmeHTapues. Iloaroroska
ONMCAHUS MPOrPaMMbl U UHCTPYKIIMHU JIJIS ITOJIb30BATENS.

AnropuTMBI 00pabOTKU HATYpaJIbHBIX YMCEJI, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CYHUCJICHHS: pa3OWeHHe 3amuch 4Yucjia Ha OTAeNbHbIE HHU(PHI,
HaXxOXXJICHUE CYMMBI W TMpOU3BeAeHUsA HUp, HAXOXKJICHHE MaKCUMaJbHOU
(MUHUMATBHON) TTUDPHI.



HaxosxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juarnas3one. [IpencraBienue
Yuclia B BUJIe HAOOpa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHUS B
CTEIECHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBble U TBOMYHBIC (ailiibl.
daiinossie nepeMmeHHbIe ((PailoBsie ykazaTenun). Urenue u3 (aiina. 3anuce B aii.

Pazbuenue 3amaun Ha noazanaun. [loamporpammel (mporeaypsl U GyHKIUN).
Pexypcust. PexypcuBHble 00BekTHI ((pakTansl). PekypcuBHBIE MpoLEAyphl U
bynkuuu. Mcrions3oBaHue cTeka Jjisl OpraHu3alii PeKypPCUBHBIX BHI30BOB.

Hcnonp3oBaHne CTaHAAPTHOW OMOTMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[loaxtoueHne  OMONMOTEK  MOIANPOTrpaMM  CTOPOHHUX  MPOU3BOAMUTEIICH.
MopaynbHBINA IPUHLIMI TOCTPOEHHUS IPOrPAMM.

Yucnennsie MeTobl. TouHOE M IPUOIMKEHHOE pelIeHUs 3a1aul. YucieHHble
METO/bl PEUIEHUSl YpaBHEHUW: METOJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpuOnmx€HHOE BBIUMCICHUE JUIMH KpUBBIX. Bpluucienue miuomanet guryp c
MOMOILBI0 YHUCJIEHHBIX METOAOB (METOJl MPSAMOYTOJIBHUKOB, METOJl Tpameuui).
[Touck wmakcumyma (MUHMMYMa) QYHKIMH OJHOM MEpPEMEHHOHM METOAO0M
MOJIOBUHHOT'O JIETICHHUS.

OOpaboTka CUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (QYHKUIMM  sI3bIKa
MpOTrpaMMUPOBaHUs JIJI1 OOpaOOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00OpabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IIOSIBICHUN CHMBOJIAa B CTPOKE,
pa30ueHne CTPOKH Ha CJI0Ba MO MPOOEIbHBIM CUMBOJIaM, TOMCK MOJICTPOKU BHYTpPHU
JTAHHOM CTPOKH, 3aMEHa HalICHHO! ITOICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aljipaBUTE, YAOBJIECTBOPSIOIIMX 3aJaHHBIM OTPAHUYECHUSIM.
[IpeoOpa3zoBaHue YnCiIa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATEIbBHOCTH 4HCeNl. Bpruncienne 0000MEHHBIX
XapaKTePUCTHK JIEMEHTOB MAacCUBa WUJIM YHCIIOBOU MOCIE0BATENbHOCTU (CyMMBI,
MPOU3BEICHUS, CPEIHEro apupMEeTUYECKOr0, MUHUMAJILHOTO M MAaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33J@HHOMY YCIIOBHIO).
JIMHEeNHBIN NONCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptHpoBKa OZHOMEpPHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTHUPOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (amroputm QuickSort). JIBomuHBIN TIOWCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MacCHBBI (MATpHUIbl). AJTOPUTMBI OO0paOOTKU JTBYMEPHBIX
MAaCCHBOB: 3aI0JHEHUE JBYMEPHOIO YMCIOBOIO MAacCHBA M0 33JIaHHBIM MPaBUIIaM,
IIOMCK AJIEMEHTA B JIBYMEPHOM MacCHBE, BBIUHCIEHUE MAaKCUMyMa (MUHHMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHUBa.

NupopmanuoHHbie TEXHOJIOTHH



TekcToBeIil Tporieccop. PenmaktupoBanue u dopmarupoBanue. I[IpoBepka
opdorpadun u rpammartukd. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiieid.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, orjaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
HNHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoleccopax. OOIauHble CEPBUCHIL.
JenoBas nepenucka. Pedepar. [IpaBuia muTupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubnmuorpaduuecknx cchutok. OdopMieHHEe CHUCKAa TUTEPATYpPhl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHWYECKHME CpelAcTBa BBOJA TEKCTa.
CriennanM3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AnHann3 naHHbIX. OCHOBHBIE 3aJjauM aHajIW3a JAHHBIX: HPOTHO3UPOBAHMUE,
KJIaccUpUKalus, KiacTepuzalus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
pelIeHys 3aja4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUUCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHHUE JaHHBIX,
BHU3YyallM3alMs JAaHHBIX, HHTEpIIpETalUs pe3ynbTaToB. IIporpammueie cpencrBa u
WHTEPHET-CEPBUCHI AJI1 00paOOTKM M MPEICTABICHUS JaHHbIX. bosbline naHHbIE.
Mamnnnoe o0y4yenue. HTenneKTyanbHblil aHaau3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO AIEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIBIIErO (HAMMEHBUIET0) 3HAUCHUS IUaIa30Ha.
Boruncnenre Ko3@uuueHta Kopperisuuu JBYX psAIOB JaHHbIX. llocTpoenue
CTOJOYAThIX, JHMHEWYaThIX W KpYroBbIX auarpamm. llocTtpoenue rpadukoB
¢bynkuumid. [TogOop MuHMK TpeHaa, pelieHne 3a1a4 IPOTHO3UPOBAHUS.

UucneHHOE pellIeHUEe YpaBHEHHM ¢ TOMOUIbI0 TOA0O0pa mapamerpa.
OnTuMu3anys Kak MOWCK HAWIYYILIEero peuieHusl B 3alaHHbIX ycioBusx. LleneBas
¢byHK1Ms, orpaHnyeHus. JIokaabHbIE U I100aJIbHBII MUHUMYMBI LIE€1€BON (PYHKIIHH.
Pemenue 3a1ay onTUMHU3aMU C TOMOUIBIO AJIEKTPOHHBIX TaOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

TeopeTnyeckrue MOAXOJbI K OIEHKE KOJWYeCcTBa HH(pOpMaIuu. 3aKoH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus u BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmbl cxaTtusi naHHbX. Ajroput™ RLE. Anroputm Xaddmana.
Anroput™ LZW. ANTOpuTMBI CKaTHS TaHHBIX C OTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE Ujieu anroputmoB cxkatusi JPEG, MP3.

CkopocTh Tmepenadyv JaHHBIX. 3aBUCUMOCTh BPEMEHM TNepeadyd  OT
nH()OPMAITMOHHOTO O00BEMA JAaHHBIX M XapPaKTEPUCTUK KaHaja CBs3U. lIpuduHbI
BO3HUKHOBEHHs OIMMUOOK TIpU Tiepenade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>KWBaTh W HUCIPABJIATh ONMIMOKHM, BO3HUKAIONIME TPH Tepenade TaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ nmoBropenuem 0utoB. Koapl XaMMmuHra.



Cucrtembl. KoMIIOHEHTBI cucTteMbl M uX B3aumonaeicTBue. CUCTEMHbIN
s dext. Yrpapnenue kak nHGopMaIMmoHHbIi ipotiecc. OOpaTHast CBSI3b.

Mopnenn n mopenupoBanue. Llens mMoaenupoBanus. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM MpoIleccy, Led MojaenupoBanus. dopmanu3anus
NPUKJIAIHBIX 337a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAaHUS B BHUAE, YIOOHOM ISt
BOCTIPUATHUS YeloBeKOM. ['paduueckoe npeacTaBieHNe JaHHBIX (CXeMBbl, TaOJIHIIbI,
rpaduKm).

I'padbi. OcHoBHble noHSTHS. Bunbl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. Pemenue
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TpadoB (MOCTpOeHHE
ONTUMAJIBHOIO MYyTH MEXJIy BeplIMHAMU TIpada, omnpeaeseHue KOJIMYecTBa
pa3IUYHBIX MyTEH MEXKIy BEpIIMHAMU OPUEHTHPOBAHHOTO allUKIMYECKOTO rpada).

Hepesbst. bunapnoe nepeBo. JlepeBps moucka. CrocoObsl 06xona nepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIByX UTPOKOB C MosiHOM uH@opmanueit. [loctpoenne nepesa nepedopa BapHaHTOB,
OMKMCAHHWE CTPATErH UIpbl B TAOIMYHON (hopMe. BHIUTPHIIHBIE U TPOUTPHILLIHBIE
NO3ULMHN. BEIMTPHIIIHBIE CTPATETHN.

CpencrBa MCKYCCTBEHHOIO MHTEIUIEKTa. CEepBUCHl MAIIMHHOIO IEPEBOJA U
pacrnio3HaBaHusl yCTHOHM peun. KorHuTuBHBIE cepBUCHL. MeHTUUKaLKI U MOUCK
M300paKEHUH, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIBIOTEPHBIX Urpax. Vcronb3oBaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremax. Mcrnonb3oBaHuE METOJOB
MCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MuTepHer Bemieit. [lepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYalIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOrPAMMHMPOBaHUE

@opmann3anys NOHATUS anroputMa. Mammna TrroprHra Kak yHuBepcaabHas
MoJieb BeruucieHuil. Tesuc Yépua—Twropunra.

OneHka CII0XKHOCTH BbIUMCIEHUN. BpeMs paOoThl U 00BEM HCHONB3YyEMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKONW CIIO)KHOCTH  QITOPUTMOB. AJICOPUTMBI  MTOJTMHOMHUAIBHOU
cioxxHocTH. [lepebopHbie anroputmsl. [IpruMeps! pa3nuyHbIX aITOPUTMOB PELICHHUS
OJIHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JUAIa30HE€ C TOMOLIBIO aJIrOpUTMa
«peteto DparocheHay.

MHoropa3zpsiaHble 1Ieible YUCIIa, 3a7a4d JJIMHHOW apu(pMETHKH.

CnoBapu  (accoUMaTUBHBIE MAacCUBBI, OTOOpaKeHHsA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTA.

Creku. AHamM3 MPaBUIBHOCTH CKOOOYHOIO BbIpaXeHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKECHHUS, 3aITICAHHOTO B TOCTPUKCHON (opMme.



Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHne MHHMMAaIBHOTO OCTOBHOIO JiepeBa
B3BEIIICHHOTO CBS3HOTO HEOopHUeHTHpoBaHHOTO Tpada. KommdecTBo pazmuyHBIX
nyTel MeXay BepIIMHAMU OPUEHTHPOBAHHOIO alUKIMYECKOro rpada. AJroputM
JIeHKCTpBHI.

HepeBbsi. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapubie) naepeBbs. I[locTpoeHue mepeBa sl 3aJaHHOTO apUPMETHIECKOTO
BbIpakeHUs. PekypcuBHbBIe anroputMbl o0xoja aepeBa. Vcnonb3oBaHue cTeka U
ouepenu Juisi 00Xo/a Jiepena.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KAaK METOJ pEIICHUs 3aaad  C
COXpPAaHEHHEM NPOMEXKYTOUHBIX PE3YyIbTATOB. 3aJauM, pElIaeMble C MOMOIIbIO
JTUHAMUYECKOTO TMPOTPAaMMUPOBAHUS: BBIUUCIECHUE PEKYPCUBHBIX (DYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 33]1a4l ONITUMHU3AIUY.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJXOJIA.
WNukancynsuusi, Hacjie10BaHue, TOJIUMOPPU3M.

Cpenbl ObicTpol pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
nojb30oBaTess. Mcrnonb30BaHuEe TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIsl IOCTPOCHUS
uHTepdeiica.

O630p  s3bIKOB  mporpamMmmupoBaHusi.  [lomstue o  mapagurmax
pOTrpaMMHUPOBAHUSL.

NHpopmanuoHHbIE TEXHOJIOIUH

OTtanbl  KOMIBIOTEPHO-MATEMATHYECKOTO  MOJEIHUPOBAHUS:  MOCTAHOBKA
3ajayu, pa3paboTka  MOJENM, TECTUPOBAHME  MOJENIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3yJIbTATOB MOACIUPOBAHUSI.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJEIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MonenupoBaHue IBM>KeHUs. MonenupoBaHie OMOJIOTMYECKUX CUCTEM.
MaremaTudyeckre MoOJieId B HSKOHOMHKE. BBIYHCIUTENbHBIE JKCIEPUMEHTHI C
MOJEJISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeTOoJ, HauMEHBIIUX KBaJApPaTOB.
OrneHka YHCIOBBIX TAPaAMETPOB MOJCIUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 PE3yJIbTaTaM KCIIEPUMEHTA.

Beposarnoctasie  mopenu.  Metoast Monte-Kapno.  MiMuTtanmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHUS.

Tabmuunbie (pensuyoHHBIE) O0a3bl MaHHBIX. Tabnmuia — mMpeacTaBICHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloie, 3amuch. Kimrou Tabmuiel. Padora c
roToBOil 0a30if maHHBIX. 3amojHeHWe Oa3bl JaHHBIX. [lowWICk, cOpTUpOBKa H
dbunbTpanus TaHHBIX. 3aIpPOChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpaMHu.
Briuncnsemblie 1moJsi B 3ampocax.



MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBA3eH MeX Ty Tabauiiamu. BHeHMi
kitou. [{enoctHOCT 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3aM JTaHHbIX.

WNutepuer-nipunoxenus. llonstre o cepBepHON U KIIMEHTCKOW YaCTAX CauTa.
TexHonorus «KIUEHT — CEPBEP», €€ MOCTOMHCTBA U HEAOCTATKU. OCHOBBI A3bIKa
HTML wu xackamubix tabmur ctuieit (CSS). Crenapum Ha s3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pazmemenne BeO-caiiToB. Y cimyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300paykeHU C UCIOJIB30BAHUEM PA3IMYHBIX IUGPOBBIX YCTPOHCTB
(madpoBeIX (poToanmapaTtoB ¥ MHKPOCKOIOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'padmnueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — ILIBETa.
OOGeciBeunBaHrMe IBETHBIX wu300pakeHuil. Perymnb. Pabora ¢ obmacTsaMu.
OUIbTPBL.

MHmuorocoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbieneHHON obOsiactu. [loaroToBKka WITIOCTpalMil 1Jis BeO-CalTOB.
AHHUMHPOBaHHBIE N300paAKEHUSI.

Bekropnas rpaduka. IlpumutuBbl. HW3meHeHue mOpsAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmnupoBka. Kpusble. @opmaThl BEKTOPHBIX
pucyHKOB. Vcnosib30BaHre KOHTYPOB. BeKTOpu3alus pacTpoBbIX U300paKEHUN.

[IpuHLIMIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MoJienel. CeTouHbIe
Mojziend. Marepuanel. MojaenupoBaHue HCTOYHMKOB OCBelieHud. Kamepsl.
AnmutuBHble TexHonoruu (3D-npuntepsl). [loHsTHE 0 BUPTYaIbHOM peaqbHOCTH U
JOTIOJITHEHHOU pPEAIbHOCTH.

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPE/JHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pE3yJIbTaThl  OTPaXXalOT TOTOBHOCTh U CIOCOOHOCTH
oOy4Jarommxcss pPyKOBOACTBOBAThCA C(HPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOH LIEHHOCTHBIX OpHEHTALUW, TO3UTUBHBIX BHYTPEHHHUX
yOeXACHW, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTAM POCCHUKUCKOTO
o0IIecTBa, pacIIMPEHUE KUZHEHHOTO OMbITa W OMNbITA JEATEIHLHOCTH B IPOIECCEe
peanmzani  CpelCcTBaMHM  y4eOHOro TpeaMeTa OCHOBHBIX  HANpaBJICHHNA
BOCIHUTATEIbHON JESTEIbHOCTH.

B pesynpraTe wu3ydeHUss HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus y oOydaromierocsi Oyayt copMupoBaHbl CIEAYIOIINE JTUIYHOCTHHIE
pe3yabTaThl:



1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
U TPaBOMOPANIKA, COOJIOEHHE OCHOBOTOJATAIONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOATH HJCOJOTUU JKCTPEMH3Ma, HAIMOHAIU3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIMK T[I0 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

IIEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJEIUI0, TOCTUXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUIX, TOHUMaHUE 3HaYCHUsI UHOOPMATUKU KaK HAYKU
B YKU3HH COBPEMEHHOT'O OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas OCTETUKY HAy4YHOrO W
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHIPUHUMATH pa3JIMYHBIE BHUABI MCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4YecKoOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  3JI0POBOrO M  Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTIOACHUS
TpeOOBaHMI  0Oe30macHOl  AKCIUlyaTalldd  CPeICTB  MH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

uHTEpec K cdepaM MNpoPEecCHOHATBHON AESATENbHOCTH, CBA3AHHBIM C
nH()OPMATUKON, MPOTPaMMUPOBAHUEM UM HMHPOPMAIMOHHBIMU TEXHOJIOTHIMH,
OCHOBAaHHBIMH Ha JOCTIKCHUSAX HAyKH WH(OOPMATUKH W HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIA BBIOOP Oyaymieil mpodeccun u
peaM30BBIBATh COOCTBEHHBIC JKM3HECHHBIC IJIaHB;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpA30BaHHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS



OCO3HaHUE IJI00AJIBHOTO XapakTepa JKOJOTMYECKUX MPOoOJIeM U IMyTel ux
pelieHus, B TOM YHCIE C YYETOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTUI;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHS HAyKH, JOCTHKEHUSIM HAay4YHO-TEXHHYECKOrO IIporpecca Hu
OOIIIECTBEHHOM MPAKTHUKH, 332 CYET MOHUMAHUS POJIM HH(DOPMALIMOHHBIX PECYPCOB,
MH(POPMAILIMOHHBIX IPOLECCOB M HH(OPMALMOHHBIX TEXHOJOIMM B YCIOBHAX
1 poBoi TpaHchopMalu MHOTHX cep KU3HU COBPEMEHHOTO O0IIIECTBA;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTH OCYIIECTBISAThH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

B nporecce nocTukeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrPAMMBI 110
uHpOpMaTUKE y OOYYAIOMIMXCS COBEPIICHCTBYETCS IMOIMOHATBHBIA WHTEIIIEKT,
npeanoiararoui cOpMUPOBAHHOCTb:

CaMOPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh AaJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlMH, BKIIIOYAIOLIEH CTpEMIIEHHE K JTOCTHKEHUIO LENH U
yCIIexy, ONTHUMH3M, WHHUIIMATUBHOCTh, YMEHHE ICHCTBOBATh, MCXOJS U3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHUE
IpYTUX, YYUTBIBATh €T0 MPU OCYUIECTBIEHWUM KOMMYHHMKAIMH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3yudeHuss HMHPOPMATHUKHM Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanuss y oOyuawmierocss OyayT c(opMUpOBaHbl MeETaNpeAMETHbBIE
pe3ynbTaThl, OTPAXXCHHbIE B YHUBEPCAIbHBIX YYEOHBIX NEHCTBUSAX, a UMEHHO —
MO3HABaTE/IbHbIE YHUBEPCAIbHBIC y4eOHBIE JCUCTBUSA, KOMMYHHUKATHBHBIC
yHHUBEpCaJbHble y4eOHble NEWUCTBUS, PETyJIATHBHBIE YHHMBEpPCaJbHbIE YueOHBIE
JEHCTBUS, COBMECTHAS I€ATEIHHOCTb.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
1) 6a30Bble JJOruvYecKue JaeMcTBUsI:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



yCTaHaBJIMBATh CYUIECTBEHHBINH MPU3HAK WJM OCHOBAaHHUA /JII CpaBHEHUS,
KJIacCU(UKAIIUA U 000OIICHHUS;

OTIpENeNITh e ACSITSIBHOCTH, 3aJaBaTh IapamMeTpbl M KPUTEPUU UX
JIOCTHKEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUJIAH pEHIeHUs MpoOJeMbl ¢ Yy4ETOM aHaM3a HWMEIOIIMXCA
MaTepHATbHBIX M HEMAaTEPHUATbLHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIIbBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YIhTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH padOTy B YCIOBUSAX pPEajIbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE TTPU PEUICHUHN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKOM U MPOCKTHOM JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHWS;

OCYUIICCTBJIATh PA3JIUYHbIC BUJBI JIESITEIBHOCTH IO TMOJYYEHHUIO HOBOIO
3HAHWS, €r0 HWHTEPIpETaHH, MPeoOpa30oBaHUI0 W TMPUMEHEHHUIO B Pa3IMIHBIX
y4e€OHBIX CHUTyallMsiX, B TOM 4YHCJIE TPHU CO3JaHUU YYEOHBIX U COLMAIBHBIX
MIPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHUEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI IS T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHNUS,

aHANMM3UPOBaTh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIICCTBIIATH IICJICHANIPABICHHBIA TMOMCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYIO M TPAKTHYCCKYIO O00JIACTH
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIE MOIXObI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabdora ¢ ungopmaunmeii:



BJIa/I€Th HaBbIKAMU IOJIy4Y€HUsI UHPOPMALMHU U3 UCTOUYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBIISATh  IOUCK,  AaHANU3, CHUCTEMAaTU3alUl0 |
UHTEPIIPEeTALNIO HH()OPMALIUY PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYEHUS
uHbOpMallMl W  LEJIeBOW ayAUTOpPUM, BbIOMpas ONTHUMAIbHYIO (opmy
IpEeJICTaBICHNS U BU3YyaIU3aliHy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalmu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOIM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepekeHusi, MPaBOBbIX U STUYECKUMX HOPM, HOPM HH(OpPMALMOHHON
0e301acHOCTH;

BJaJ€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHMKATHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCcTBHUSA

1) o61enme:

OCYILECTBIJISITh KOMMYHHUKAIIMHU BO BCeX chepax KU3HU;

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIIECHUs, TOHMMATh 3HAYCHUE
COIIMAIBLHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluidl u
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  Cloco0aMu  OOIIEHUST W B3aMMOJCHCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIC CUTYAIINH;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHas [1eITeJIbHOCTh:

IIOHUMAaTh M MCIIOJB30BaTh MPEUMYILECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C yd4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

IPUHUMATh  LEJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBaTb U
KOOPJAWHUPOBATH JECUCTBUA MO HMX JOCTHKEHUIO: COCTABIATH IUIAH JEUCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIIHIA
pe3yJIbTat 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBBIE MPOEKTHI, OLEHWBATh HAEHU C IMO3UMLUAN HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUYMMOCTH;



OCYHICCTBJIATh ITO3UTUBHOC CTPATCTHYCCKOC IIOBCACHHMC B Pa3JIMYHBIX
CUTyalu:Aax, IMPOABJIATE TBOPUYCCTBO U B006pa)KeHI/IC, OBITH NHHUINAaTUBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

1) camoopranu3anusi:

CaMOCTOATENIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (DOPMYIHUPOBAThH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOATEIILHO COCTABJIATH IJIaH PEIICHMS] TPOOIIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IPENIIOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peuIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM HpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJa/JeTh HABbIKAMU  [O3HABAaTEJbHOM  pediieKcuM Kak  OCO3HAaHHUSA
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peQuieKCUM JJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOT'O PEILLICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUIEHUS IO UX CHUKEHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYIMX MpU aHAIM3€ pe3yibTaToB
NEeATEIBbHOCTH.

3) npuHATHSA ce0s1 M APYTrHUX:

OPUHUMATH ce0sl, MTOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl APYrMX IMpU aHAIKU3€ pe3yJbTaToOB
NEeATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHUOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca MHGOpPMATHKU YriyOJ€HHOro ypoBHs 6 10
Kacce 00yJaronuMucs O0yIyT JOCTUTHYTHI CIEIYIOIINE TPEIMETHBIE PE3yIbTaThl:



BJIAJICHUE MPEACTABICHUSIMU O POJM MHGOPMAIMM U CBSI3aHHBIX C HEH
MPOLIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHAMU «UHPOpMALIUDY,
«H(POPMAIUOHHBIN MPOTIECCH, KCUCTEMAY, KKOMIIOHEHTHI CHCTEMBI», CHCTEMHBII
abdexT», «mHbOPMAIIMOHHAS CUCTEMAaY, «CHUCTEMa YIIPaBICHUSY;

BJQJICHHE METOJaMU TMoucka uHpopmammu B ceTd HHTepHeT, yMmeHue
KPUTUYECKU OIIEHUBATh MH(OpMaIUIO, MOIYYeHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIE, TPUBOAUTH PUMEPHI
UCTOYHUKOB HMX TIOJYyYEHUS M  HANpaBJICHUS  HCIOJb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBAT, OCHOBHBIC 3aJaud aHajdu3a JaHHBIX (MPOTHO3MPOBAHUE,
Kjaccuduxanus, KJIacTepU3allus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIBHOCTD PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYMCTKAa U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WIM MOCTPOCHUE MOJIEIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHs TAHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHITUN Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO OOeCIIeUeHUs AJI PEIICHHs YU4eOHBIX 3a1a4 110 BEIOpaHHOMN
CTeIMATU3allNH;

HaJIM4KEe MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aIUN U (DYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOImMX MpUHIUIAX pPa3pabOTKM W (YHKIMOHUPOBAHUS HMHTEPHET-
MIPUIIOKEHUM;

NOHMMaHUE yrpo3 HH()OPMALIMOHHON 0€3011aCHOCTH, CIIOJIb30BAaHNE METO/I0B
U CPEICTB MPOTUBOJCUCTBUS ITHUM yIrpo3aM, COOJIOJICHHE Mep O€30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHANBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKHU O€30MacHOCTH M TUTHEHBl MpU padoTe C
KOMITBIOTEPAMH U JAPYTUMH KOMIIOHEHTaMH HIHU(PPOBOTO OKPYKEHHUS, TOHUMAHUE
MIPABOBBIX OCHOB UCTOJB30BaHUS KOMITBIOTEPHBIX IPOrpaMM, 0a3 JTaHHBIX U PaOOTHI
B cetu UHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIUIIOB JUCKPETU3AINHA PA3IUIHBIX BHUIOB
uHdopMaIuU, yMEHHUE ONpEeNesiTh HMHPOPMAIUOHHBIM OO0BEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX IPH 3aJlaHHBIX MapaMeTpax JUCKPETH3aIluH,
YMEHHE ONPEACIIATh CPEIHIO CKOPOCTh Mepeiayl JaHHBIX, OLEHUBATh U3MEHEHHE
BpEMEHH Tiepefaud MpH HW3MEHEHWH WHGPOPMAIMOHHOTO O00BEMaA IaHHBIX W
XapaKTEPUCTHUK KaHaJla CBA3H;

YMEHHE HCIIOIh30BaTh MPU PEIICHUH 3a/1ad CBOWCTBA MO3UIIMOHHOW 3alucu
YHUCeJl, AITOPUTMA IMMOCTPOCHUSI 3alUCH YMCTIa B TIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHMEM W TMOCTPOCHHS YHCIA 1O CTPOKE, COACpKAIEH 3amuch



ATOTO YKCJIA B MO3UIIMOHHOMN CUCTEME CUUCIIEHUS C 3aJJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONepallii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHUE BBHITIOJHATH MPe0oOpa3OBaHMs JIOTHUECKUX BBIPAKEHUH, HCIOIB3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW W KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TabymIe
WUCTUHHOCTH, HUCCJEN0BAaTh O0OJACTh MCTUHHOCTU BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEHHBIC, PEIIaTh HECIOKHBIC JJOTHICCKNE YPAaBHEHUS U CUCTEMbI YPaBHEHU;

NOHMMaHuE O0a30BbIX AITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaruu (3aruch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAaXOXKICHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JMara3oHe, 00padoTKa MHOTOPA3PSIAHBIX HETbIX
YHUCeJl, aHAIM3 CHMBOJILHBIX CTPOK M JPYTHX), aITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAeNATh CI0XHOCTh H3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoBaHHWE DJJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IEepeOOpHBIC
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
pa3HOM CIIOKHOCTH JIJISl PEIICHUS OHON 3a/1auHu;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOTPaAaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsSIMU O Oa30BBIX THUIMAX JAaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABIISIONINE
KOHCTPYKITMH, YMEHHE OCYIIECTBIATh aHAIW3 MPEIIOKCHHOW IPOTPAMMEI:
OTIPEIEIIATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX UCXOJIHBIX JAHHBIX,
OTIPENENITh, TPU KaKUX HCXOTHBIX JTAHHBIX BO3MOKHO TOJIYYCHHE YKa3aHHBIX
pe3yIbTaTOB, BBIABISATH JIAHHBIE, KOTOPbIE MOTYT NMPHUBECTH K OIIMOKE B padoTe
pOrpamMMbI, (HOPMYIUPOBATH NPEITIOKESHUS 110 YIYUIIEHUTO MPOTPAMMHOTO KO/Ia;

YyMEHUE CO3/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIC MaTEPHANBI C UCTIOJIB30BAHIEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE MCTIOJb30BaTh AJICKTPOHHBIC TAOIHUIIBI JIJIS aHAIIN3a, TIPEACTABICHUS U
00pabOTKM JMaHHBIX (BKJIIOYAsi BHIYMCIICHHE CYMMBbI, CPEIHETO apu(PMETHIECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHWH, PEIICHUE YpPaBHEHUU, BBIOOD
ONTUMAJILHOTO  pEIIeHus, TMOoA0Op JMHUU  TPEHJa, peIIeHHe  3ajad
MPOTHO3UPOBAHUS).

B mnponecce u3yuenus xypca uHGOpMATUKH YriayOnéHHOTO ypoBHS 6 11
K1acce o0Oy9aronIMMUCs OYIyT JOCTUTHYTHI CIACAYIOIINE MTPEAMETHBIC PE3yJIbTATHI:

YMEHUE CTPOUTHh HEPABHOMEPHBIC KOBI, JOMYCKAIOIIUE OJHO3HAYHOE
JIEKOIUPOBAaHKUE COOOIIEeHU (MpePUKCHBIE KOIbI), HCIOJIb30BaTh MPOCTEHIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tiepeade
JAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIONINN HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMs] TPH W3BECTHOM YAaCTOTE CHUMBOJIOB, TOSICHATH MPUHIIUITHI
paboOTHI MPOCTHIX AATOPUTMOB CIKATHSI TAHHBIX;



YMEHHE pellaTh alTOPUTMHUYECKHUE 3aJau, CBSI3aHHBIE C aHATU30M TrpadoB
(3a/1a9¥ MOCTPOCHUS ONTHUMAIILHOTO ITyTH MEXTy BepITHHAMHU Tpada, orpeneacHusI
KOJIMYECTBA PA3IUYHBIX TyTeH MEXKIy BEpIIMHAMH OPHCHTHPOBAHHOTO
AIMKJINYECKOTo rpada), yMeHue UCTIOIb30BaTh JEPEBbhsI IPH aHAIIN3E ¥ IOCTPOCHUN
KOJOB M JUIsl IPEACTABIICHUS apU(PMETHUSCKUX BBIPAKCHHUM, ITPH PEIICHUH 3a/1a4
MIOWCKA W COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY alTOPUTMY,
pa3pabaTeiBaTh 1 000CHOBBIBATH BBIMTPHINIIHYIO CTPATECTHIO UTPHI;

YMEHHE pa3padaThiBaTh W PEANM30BBIBATH B BHUJAC TNpOTpamMM 0a3oBbIC
JITOPUTMBI, YMEHHE HCIOJIb30BaTh B MPOrPaMMax JaHHBIC Pa3IUYHBIX THIIOB C
yu4€TOM OTpaHMUYEHU Ha TUana30H MX BO3MOXKHBIX 3HAUYCHUH, MPUMEHSTH TpU
pCIIIeHUH 3aJ1ad CTPYKTYPhI JJAHHBIX (CITUCKH, CJIOBApH, CTCKH, OUEPEIU, ACPEBbs),
UCIIONIb30BaTh 0a30BBIC ONEpallid  CO CTPYKTYpamMH JIaHHBIX, TPHUMEHATH
CTaHJIAPTHBIC U COOCTBEHHBIC MOMPOrPAMMBI JIJISI 00paOOTKH YMCIIOBBIX JIAHHBIX U
CUMBOJILHBIX CTPOK, WCIIOJB30BaTh MpPH pa3padOTKe NporpaMM OUOIHOTEKH
MOJIIPOrpaMM, 3HaTh (DYHKIMOHAIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3paboTKH, yMEHHE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPAMM B
cpelie MporpaMMHPOBaHUS, YMEHUE IOKYMEHTHPOBATH ITPOTPAMMEI;

yYMEHHE CO37[aBaTh BEO-CTPAHUIIHI,

BJIaJICHUE OCHOBHBIMH CBEJICHUSAMHU 0 0a3ax JaHHBIX, UX CTPYKTYpPE, CpEACTBAX
CO3/IaHUsI U pabOThl ¢ HUMH, YMCHHE HCIOJIb30BaTh TaOIUYHBIC (PEISIIIMOHHBIC)
0a3bl TaHHBIX (COCTABIIATH 3aIPOCHI B 0a3ax JAHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amucedl B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHYI0 0a3y NMaHHBIX) U
CIPaBOYHBIC CHCTEMBI,

YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEMAaTHUECKAE MOJICIH I aHAJIHA3a
00BEKTOB U MPOIIECCOB: (hOPMYJIMPOBATH IIE)Ib MOJICTHPOBAHUS, BBITIOJIHATH aHATH3
pe3yJbTaTOB, IOJIYYCHHBIX B XOJI€¢ MOJICIIMPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICJIA MOJICITUPYEMOMY OOBEKTY WJIHM TPOILECCY, MPEIACTABIATh PE3YJIbTAThI
MOJICTTUPOBAHUS B HATJISTHOM BUJIC,

YMEHHE OpPraHW30BBIBATH JIMYHOC HMH(POPMAIIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEACTB IHU(PPOBBIX TEXHOJIOTUH, TOHUMaHHUE
BO3MOXKHOCTCH IHU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHWE OCHOBHBIX IMPHHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NMPUMEHEHHUS TEXHOJOTHH MCKYCCTBEHHOTO HMHTEUICKTa B PA3JIMYHBIX 00JIaCTX,
HaJIMYUE TPEJACTABICHHH O Kpyre pelraeMbIX 3ajad MalIdHHOTO OO0ydYeHUS
(pacnio3HaBaHUs, KJIACCH(UKAIMU U MMPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUMA
00  HUCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3JIMYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanmue KosmuecTBo yacos
Ne HMEHOBAMH JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3/ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
MporpamMmMbl padoTbI padoThbI
Paznen 1. lludposasi rpaMoTHOCTH
Kommbrorep -
YHUBEPCAIBHOE https://uchebnik.mos.ru/
1.1 . 6 0
YCTPOMCTBO 00paboTKH
JTAHHBIX
[IporpammHuoe https://uchebnik.mos.ru/
1.2 6 0
obecnieueHue
13 KomnrerorepHsle ceTn 5 0 https://uchebnik.mos.ru/
154
14 HpopMaLHOHHAs 7 2 https://uchebnik.mos.ru
0€30MacHOCTb
Hroro no pasneny 24
Paspnen 2. Teopernueckue 0CHOBbI HH(pOPMATHKH
[IpencraBienue
2.1 uHpOpMaIU B 19 2 https://uchebnik.mos.ru
KOMIIBIOTEpE
OcHOBBI anreOpbl _
2.2 14 1 https://uchebnik.mos.ru
JIOTUKHU



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

Kommbrorepnas

2.3 7 1 https://uchebnik.mos.ru
apupmeTHKa
Wroro mo pazneny 40
Paznen 3. AnroputMbl 4 NpOrpaMMHpOBaHUE
B
3.1 BEACHHC B 16 0.5 https://uchebnik.mos.ru
pOrpaMMHUPOBaHKE
B
3.2 CHOMOTATEIILHBIC 8 2 https://uchebnik.mos.ru
aJIrOPUTMBI
3.3 YuciieHHbIE METOIBI 5 3 https://uchebnik.mos.ru
AnropuT™MbI
3.4 00paboTKn 5 1 https://uchebnik.mos.ru
CUMBOJIbHBIX JJAHHBIX
ANTropUTMBI _
3.5 10 3.5 https://uchebnik.mos.ru
00pabOTKH MacCHUBOB
Uroro no pazneny 44
Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH
O6pab
4.1 pabOTKa TCHCTOBRX 6 2.5 https://uchebnik.mos.ru
JIOKYMEHTOB
4.2 AHanu3 TaHHBIX 8 3 https://uchebnik.mos.ru
Hroro no pazneny 14 0
PesepBHOE Bpemst 14 0



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

21.5




11 KIIACC

HaumenoBanue KoanuectBo yacon
Ne JuaexkTpoHHbIe (HU(pOBbHIE)
pa3/ie/ioB U TeEM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3neu 1. Teoperuueckue 0CHOBbI HH(POPMATUKH
Nudopmanus u
11 MH(POPMAIOHHBIE 10 0 2.5 https://uchebnik.mos.ru
MIPOIIECCHI
1.2 MoaenupoBanue 8 0 2 https://uchebnik.mos.ru
Utoro no pazneny 18
Pa3nen 2. AnropuT™Mbl M IPOrpaMMHUPOBaHUE
DNeMEeHTHI TEOPUH :
2.1 P 6 0 1 https://uchebnik.mos.ru
AJIITOPUTMOB
AJITOPUTMBI U :
2.2 P 28 0 10 https://uchebnik.mos.ru
CTPYKTYPBI JaHHBIX
OcHOBBI OOBEKTHO-
2.3 OPUEHTUPOBAHHOTO 16 0 4.5 https://uchebnik.mos.ru
MPOrPaMMHUPOBAHUS
Hroro mo pasneny 50
Paznen 3. UndopmaumoHHbIe TEXHOJIOTHH
KommnbsrorepHo-
3.1 MaTeMaTHU4eCKOoe 8 0 2 https://uchebnik.mos.ru
MOJICTTUPOBAHUE



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

3.2 Ba3e1 nanHbIx 8 https://uchebnik.mos.ru
3.3 Be06-caiiThl 12 4 https://uchebnik.mos.ru
K
3.4 OMUIBIOTEpHA 8 3.5 https://uchebnik.mos.ru
rpaduka
3.5 3D-monennpoBanue 8 3 https://uchebnik.mos.ru
Utoro no pazneny 48
PezepBHOE Bpemst 20
BIIEE KOJIMYECTB
OBIL o1 CTBO 132 36.5

YACOB I10 [TPOTPAMME



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

ITPOBEPAEMBIE HA EI'D 10 HTHO®OPMATUKE TPEGOBAHUA K PE3YJIBTATAM OCBOEHMUMS
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kon
IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JIbTATAM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
NpoBepsieMoro
cpeaHero oouero oopa3oBaHus
TpedoOBaHUs
1. 3uame (nonumamo)
[ToHnMaHWe OCHOBHBIX NMPUHIIMIIOB YCTPOWCTBAa M (DYHKIIMOHHPOBAHWS COBPEMEHHBIX CTAIIMOHAPHBIX M MOOMIIBHBIX
11 KOMITBIOTEPOB; TEHJCHIMI pPa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA; BIIAJICHUE HAaBBIKAMHU Pa0OTHI C ONEPAalMOHHBIMU
cUCTeMaMHM M OCHOBHBIMHM BHJIaMH IPOTPaMMHOI0 oOecreueHHus: A pelleHus Y4eOHbIX 3aJad 10 BbIOpaHHON
crieManu3anuu
1.2 Hannune npencrasnennii o 6a30BbIX TPUHIMIIAX OPTaHU3ANNN U (YHKITHOHHPOBAHUS KOMITBIOTEPHBIX CeTei
13 [ToHnMaHMe OCHOBHBIX MPUHIIUIIOB AUCKPETU3ALNHU PA3IMUHBIX BUJOB HH(OPMALIUN
[Tonnmanue 6a30BBIX aIrOPUTMOB OOPAOOTKM YMCIOBOW M TEKCTOBOM MH(OpMAalMM (3alHuch YUCENl B MO3UIIMOHHOU
1.4 CHCTEME CUHUCIICHUS, JIEIMMOCTh IENIbIX YHCEIT; HaX0XKIECHHE BCEX MPOCTBIX YHCEN B 33JaHHOM JHarazoHe; o0paboTka
MHOTOPa3psIHBIX LENbIX YHCEIT; aHAJIN3 CUMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB ITOMCKA U COPTUPOBKH
15 3HaHue GYHKIUOHATBHBIC BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB CPEIbl pa3padOTKH




1.6

BJ'Ia,I[eHI/Ie OCHOBHBIMHU CBCICHHUAMU O 0azax JAaHHBIX, UX CTPYKTYPE, CpEACTBaxX CO3JaHUA U pa6OTBI C HUMH

ITonumanue BO3MOKXHOCTEN U OI‘paHI/I‘ICHI/Iﬁ TEXHOJIOT Ui HCKYCCTBCHHOI'O MHTCJUICKTA B PA3JIMIHBIX O6J'IaCT$IX; HaIn4uc

1.7
IPEICTaBICHUI 00 UCITOJIb30BAHUN HH(GOPMAIMOHHBIX TEXHOJIOIHH B pa3IMUHbIX TPO(ECCHOHATBHBIX cepax
Bragenne TeopeTHIeCcKIM armapaToM, O3BOJISFOIIAM OCYIIECTBIISATH IPEICTABICHUE 3aIaHHOTO HATYPaJIbHOTO YUCIIA B
18 pa3IMYHBIX CHCTEMaX CUHUCIICHUS; BBIMIOJIHATH MPEOOpPa30BaHUs JIOTUUECKUX BBIPAKEHUM, UCIIONB3YS 3aKOHBI alreOpsbl
JIOTUKU; OMNpEAeNATh KpaT4alliuii MyTh BO B3BEHIEHHOM rpade U KOIUYECTBO IMyTeH MEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO ANUKINIECKOTro rpada
2. Ymemo
YMeHue UCIOIb30BaTh KOMITBIOTEPHO-MAaTEMaTHIECKIE MOJICITH JIJIs aHalIn3a 00BEKTOB M MPOIECCOB: (hOPMYINPOBATH
2.1

eJIb MOJACINPOBAHNA, BEIIIOJTHATE aHAJIN3 PE3YJIbTATOB, IIOJTYUCHHBIX B XO0JA€ MOACIUPOBaHMA; OUCHUBATh aJICKBATHOCTDH

MOZACIIN MOACIINPYEMOMY 06’BGKTy WK TIpOLECCY; NPCACTABIIATH PE3YJIbTATHI MOACITIUPOBAHN B HATJIAAHOM BUIC




2.2

Ymenue kinaccu(uIupoBaTh OCHOBHBIC 33/1a4M aHAIM3a JAHHBIX (MPOTHO3UPOBAaHUE, Kiaccu(UKalus, KIacTepu3aris,
aH&IN3 OTKJIOHEHMI); NMOHUMATh IOCJIEN0BATEIILHOCTh PELICHUS 3aJad aHajiu3a JaHHbIX: COOp MEPBUYHBIX JAHHBIX,
OUHMCTKA U OLICHKAa KayecTBa JaHHBIX, BBIOOP M (MJIM) IOCTPOECHUE MOJIENH, NPeoOpa3oBaHUE JAaHHBIX, BU3yaIU3allUs

JaHHBIX, HHTEPIIPETAlNA PE3YJIbTATOB

2.3

Ymenue omnpenensith WHPOPMAIMOHHBI O0BEM TEKCTOBBIX, TPapHUUECKUX M 3BYKOBBIX JJAaHHBIX MPH 33JaHHBIX
napamMeTpax AMCKPETH3alMHU. YMEHUE OIpPEACNATh CPEAHIOI0 CKOPOCTh IE€pPEeladd IaHHBIX, OLCHUBAaTh U3MEHECHHE

BpPEMEHHU Tepelaur Py U3MEHEHUN HH(POPMAITMOHHOTO 00BhEMa JAHHBIX M XapaKTEPUCTHK KaHaa CBS3U

2.4

YMeHnue CTPOUTHL KO, O6€CH€‘IHB3IOH.IPII>1 HAaMMCHBIIYIO BO3MOXHYK CPCIAHIOO UINHY COO6H.[€HI/I$I npu HW3BECTHOU

4aCcTOTC CUMBOJIOB

2.5

YMeHHe HCIojab30BaTh pu peHICHUU 3aaavd CBOMCTBA IMO3UIIMOHHOM 3aIlMCH YHCCII, aJITOPUTMBI ITOCTPOCHUA 3allUCU
YHCjia B IO3UIIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM H MMOCTPOCHUA YHCJIa 110 CTPOKE, conepmameﬁ
3aIllMCh 3TOro 4ucjia B HO3HHHOHHOﬁ CUCTEME CUUCIICHUA C 3aIaHHBIM OCHOBAHUCM,; YMCHUC BBITIOJIHATH apI/I(l)MeTI/I‘IeCKI/Ie

onepanru B MO3UIIUOHHBIX CUCTCMAX CHHUCIICHUA

2.6

YMeHue cTpouTh JIOTUYECKOE BbIpaXKEHHE B JAU3BbIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIbHBIX (hopMax MO 3aJaHHOU
TabJIMlle HMCTUHHOCTH; HCCIEAOBAaTh OO0JACTh HMCTHMHHOCTH BBICKA3bIBAaHUS, COJEPXKAILIEro IEePEeMEHHbIE; pellaTh

HCCJIOXKHBIC JIOTUICCKHUC YPABHCHUSA




2.7

YMeHue pemarb aNropuTMHUYECKHE 3a/1au, CBSI3aHHBIE C aHAIM30M TpadoB (3a4a4ll MOCTPOCHUS ONTUMAIBHOTO MyTH
MEXIy BepUIMHaMHU rpada, ompeneneHus KOJIMYeCTBAa PA3UYHBIX IMyTeH MEXAYy BEpIIMHAMH OPUEHTHPOBAHHOTO

alyKJIMIecKoro rpada)

2.8

YMeHue UCTI0Nb30BaTh I€PEBbs IIPU aHAIU3€E M IOCTPOSHUH KOJOB U JUIsl IPEICTaBICHUS apU(PMETUUECKUX BBIPAKEHUH,
IIPU pEUIeHUHU 33/1a4 NTOMCKAa U COPTUPOBKH; YMEHUE CTPOUTH JEPEBO UTPHI 110 3aJaHHOMY aJITOPUTMY; pa3padaTbiBaTh U

000CHOBBIBATH BBIMT'PBIMIHYHO CTPATCTHUIO UI'PBL

2.9

YMeHue AHAJIM3UPOBATb AJITOPUTMbI C HCIIOJIIBL30BAHHEM Ta6J'II/II_[ TpaCCUPOBKH, OIPCACIIATb 0e3 HCHOJIB30BaHMS
KOMIIBIOTEPA PE3YIbTATHI BBIITOJTHCHUA HECIOXKHBIX ITPOTrpaMM, BKIHOYAKOIINUX [MUKIIBI, BETBJICHHA U IMOAIIPOTrpaMMBI, ITPU

3aJaHHBbIX UCXOAHBIX JAaHHBIX

2.10

YMeHue onpenensaTh CIOXKHOCTh M3y4aeMbIX B Kypce O0a30BbIX aJITrOPUTMOB (CyMMMPOBAHHE 3JIEMEHTOB MAacCHBa,
COPTUpPOBKA MAacCuBa, NEpeOOpHBbIE aITOPUTMBbI, TBOMYHBIN MOUCK) M MPUBOAUTH MPUMEPHl HECKOJIBKUX aJrOPUTMOB

pa3H0171 CJIOKHOCTHU JIA pCHICHUA OJIHOH 3aJa4n




2.11

Brnanenune yHuBEpCadbHBIM SI3BIKOM TMpOrpaMMHpoBaHusi Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#),
MPEJICTABICHUSIMA O 0a30BBIX THIAX JAHHBIX M CTPYKTYPax JAHHBIX; YMEHHE UCIOJIh30BAaTh OCHOBHBIC YIIPABIISIONINE
KOHCTPYKIIUHU; YMEHHE OCYIIECTBIATh aHATN3 MPEIOKEHHONU TPOrPaMMBI: ONIPEIENISTh PE3yIbTaThl PA0OTHI MPOTPaAMMBbI
IpU 3aJaHHBIX HMCXOJHBIX JAHHBIX; OMPEAENATh, MPU KAKUX HCXOJHBIX IAHHBIX BO3MOXKHO TMOJTYYEHHE YKa3aHHBIX
pE3yJIbTATOB; BBISBIATH JaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHOKe B paboTe mporpaMmMmsbl; (HOPMYIHPOBATH

IIPEMIOKEHUS 110 YITYUIIEHUIO POTPaMMHOI0 KOJa




2.12

VYMeHune peanu30BbIBaTh Ha BEIOPAHHOM JUIsl U3YyUEHHMS sI3bIKE NPOrpaMMHUpoBaHus Bbicokoro ypoBHs (Ilackans, Python,
Java, C++, C#) TUIOBBIE aNrOpUTMBI 00PaOOTKH YHCEI, YUCIOBBIX IOCIEI0BATEIBHOCTEN U MACCUBOB: IIPECTAaBICHHE
yyclia B BUJE Habopa MPOCTHIX COMHOXKHUTENIEH; HaX0XK/IEHUE MaKCUMaJIbHOM (MUHUMAalIbHON) LU(PHI HATypalibHOIO
Yyucia, 3alMCAaHHOTO B CHUCTEME CUMCIEHHUS C OCHOBaHMEM, He MpeBblmaromuM 10; BbelUMciIeHHEe O00OIIEHHBIX
XapaKkTEepUCTHK SJIEMEHTOB MacCHBa MWJIM YHCIOBOM IIOCJIEJOBATENBHOCTU (CyMMBI, IPOU3BEICHHSI CPEIHEro
apu(METHUECKOro, MHUHMMAJIbHOIO M MaKCHMAJIbHOTO 3JIEMEHTOB, KOJHMYECTBA 3JEMEHTOB, YJIOBJIETBOPSIOIINX
3a/laHHOMY YCJIOBUIO); COPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIOIb30BaTh B IpOrpaMMax JJaHHbIE Pa3JIMYHbIX THUIIOB
¢ yuy€TOM OrpaHMYEHMH Ha JMana3oH UX BO3MOYKHBIX 3HAYEHHM, MPUMEHSITh IPU PEIICHUHU 3a/lad CTPYKTYPhl TaHHBIX
(criucku, CIOBapH, CTEKH, OYEepeN, 1ePEBbs); MPUMEHATh CTaHAAPTHBIE U COOCTBEHHbIE MOANPOrPaMMBI AJIs1 00paboTKH
YHCJIOBBIX JIaHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJIb30BaTh MPH pa3padoTKe MporpaMM OMOIHOTEKN MOANPOrpaMM; YMEHHE

MCIIOJIb30BaTh CPEJCTBA OTJIAAKH IPOTrpaMM B Cpejie MPOrpaMMHUPOBAHUS

2.13

YMeHue HcIosib30BaTh AIEKTPOHHbIE TAONIWLBI U aHalln3a, MPEeACTaBlIeHnus U 00pabOTKM JaHHBIX (BKIIOYas BHIOOP
ONTUMAJIFHOTO PEIIEeHHUs, OO0 JIMHUU TPEHa, pellieHue 3a7a4 IPOrHO3UPOBaHUS); YMEHHE UCIIOIb30BaTh TA0IUYHBIE

(pCJBIL[I/IOHHBIC) 0a3bl AAaHHBIX U CIIPABOYHBIC CUCTCMbI




2.14

YMeHue opraHu30BbIBaTh JIMYHOE HHPOPMALIMOHHOE POCTPAHCTBO C MCIOIB30BAHUEM PA3IUYHBIX CPEICTB MUPPOBBIX
TEXHOJIOTHil; MTOHUMaHUE BO3MOXKHOCTEH UMPOBBIX CEPBUCOB rOCYJAPCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX

CCPBUCOB




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 HTHPOPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 [udposast rpaMOTHOCTH
11 OCHOBHBIE TEHJICHIIMU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJ0rui. [TapannensHbie BeIYucieHuss. MHOronpouneccopHble
cucreMsl. PacripenienéHHble BEIYMCIUTEIbHBIE CUCTEMBI M 00pa0oTKa OOIBIINX JAHHBIX
[IpyHIMIBI OCTPOEHUS M alllapaTHbIE KOMIIOHEHTBHl KOMIBIOTEpHBIX ceTeil. CereBble mnporokosbl. Cers HMHTEpHET.
1.2 Anpecarust B cetu MaTepHeT. IIporokonsr creka TCP/IP. Cucrema nomeHHbix uMéH. Paznenenue IP-cetm Ha mojaceTu ¢
ITOMOIIIBIO MACOK ITOJCETEN
13 @aitnosas cuctema. [louck B ¢aitnooii cucreme. [IpuHIMIBI pa3MerieHns U MIMEHOBaHUs (paiiyioB B JOJTOBPEMEHHOM MTaMSITH.
[[Ta6nonse! Ju1st onucanust rpynn Qaition
14 CkopocTh mepefiaun J1aHHBIX. 3aBUCUMOCTh BPEMEHHM Iepefaud OT MHPOPMAIMOHHOTO 00bEMa JTaHHBIX U XapaKTEPUCTUK
KaHaja CBs3U
15 [HudpoBanue naHHbXx. CUMMeTpUYHBIE U HecuMMeTpuuHble mu@pel. Hludper npoctoit 3amensl. udpp Lesaps. Mudp
Buxenepa. Anroputm mudposanus RSA
16 Koap1, no3Bossitonre 00HapyKUBaTh M UCIPABIIATH OUIMOKU, BOSHUKAIOIIME MIPH Nepeiade JaHHbIX. PaccTosHue XaMMuHra.
Konuposanue ¢ moBropennem 6utoB. Koasl XoMmMmunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH




2.1

JIBonuHoe KoaupoBaHue. PaBHOMepHbIE U HEpaBHOMEpPHbIE KOJbl. [lekoaupoBaHue cOOOIEHUN, 3aMMCAHHBIX C TTOMOIIBIO

HEpaBHOMEpPHBIX K0J10B. Y cioBue PaHo. [TocTpoeHne 01HO3HAYHO AEKOIUPYEMBIX KOJIOB C [IOMOILBIO JIEpeBa

2.2

Teopernueckre moaxoabl K OICHKE KOJTMYecTBa HHPopMaIiu. EMUHUIEI n3MepeHusl KomrmdecTBa nHGopMarmu. AnaBUTHBIA
MOAXO0Jl K OIIEHKe KonuyecTBa MHGpopManuu. 3akoH anguTuBHocTH uHpopmanuu. Dopmyna Xapriu. Mudopmanus u

BepoATHOCTL. Popmyiia [llenHoHa

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amMch LENbIX M JpPOOHBIX YMCEN B IMO3UIMOHHON cucteme cuucieHus. CBoiicTBa
MO3UIIMOHHOM 3alMCH YUCIa: KOJUYECTBO LU(P B 3alMCH, IPU3HAK JETMMOCTH YHUCIIA HA OCHOBAaHHUE CHCTEMBbl CUMCIICHUS.
ANropuTM nepeBoia LEeaoro ynciaa u3 P-nyHoM cHCTEMBI CUUCIIEHUS B IECATUYHYI0. AJITOPUTM IIepeBoia KOHEYHOW P-nuHoM
JIpOOH B ICCATUYHYIO. AJITOPUTM TIEPEBO/IA 1IEJIOTO YKCIIa U3 IECITHYHON CUCTeMbI cunciienus B P-uunyro. [lepeBos koHeuHOM
JecATUYHOM 1po6u B P-uunyro. /[BonuHast, BOCbMEpUYHas U LIECTHAALATEPUYHAs CUCTEMbI CUMCIICHUS, CBSI3b MEX/y HUMHU.

ApudmeTrueckre ornepanuy B MO3UIUOHHBIX CHCTEMaX CUUCIIEHUS

2.4

TpOI/IqHaSI YpaBHOBCIICHHAA CUCTEMA CUUCIICHUS. HBOI/I’-IHO-}IGCSITI/I‘—IHEISI CHCTEMA CUHUCJICHUS

2.5

Komuposanue tekcroB. KomupoBka ASCII. OpmnoOGaiitaeie koampoBku. Cranmapr UNICODE. Koaumposka UTF-8.

Omnpenenenne HHPOPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUI




Komuposanue uzobpaxkenuii. OueHka nHOOPMAIMOHHOTO 00BEMa TpagUuUecKuX AAaHHBIX HPU 3aJaHHBIX pPa3pelICHUH H

2.6 riiyouHe koampoBaHus 1Bera. lIBeToBeie monenmu. KoampoBanwe 3Byka. OreHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TP 3aIaHHBIX YACTOTE JUCKPETU3AIMU U PA3PSIAHOCTH KOJUPOBAHUS
Anrebpa moruku. lloHsTHe BbICKa3bIBaHUs. BrpIckaswpiBaTeiabHBIC (GOpMBI (Ipeaukarbl). KBaHTOpPHI CYIIECTBOBAHHS U
BCEOOIIIHOCTH.
Jlornueckue onepanuu. Tabauibl ncTUHHOCTH. Jlornueckue BbpakeHus. Jlorndeckue ToxaecTBa. Jlornueckue onepamnuu u
57 onepauyy HaJl MHOKECTBAMH.
3aKkoHBI aNreOpsl JTOTUKU. DKBUBAJIICHTHBIE MTPEOOpPa30BaHUs JIOTHYECKUX BBIPAKEHUU. JIorMueckrue ypaBHEHHUS U CUCTEMBbI
YPaBHEHUM.
Jlornueckue GpyHKIMU. 3aBUCUMOCTh KOTMYECTBA BOZMOYKHBIX JIOTHYECKUX (DYHKIIUN OT KOJIMYECTBA ApTYMEHTOB.
Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN
2.8 CogepiilieHHBIE AU3BIOHKTUBHBIE KOHBIOHKTHUBHBIE HOPMAJIbHBIE (DOPMBI, aITOPUTMBI UX TIOCTPOSHHUS 110 Ta0IHIIe UCTHHHOCTH
29 Jlorndeckue »neMEHTHl B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop. MHoropaspsiansiii cymmarop. I[loctpoenne cxem Ha

JIOTUYCCKHUX JJIEMCHTAX I10 3a/ITaHHOMY JIOTUYCCKOMY BBIPAKCHUIO. 3anuch JOrIIecKoro BBIPAXXCHUSA 110 JIOTHYECKOM cXeMe




2.10

Mogenu u MoxenupoBanue. llenn moaenupoBaHMs. AJEKBATHOCTb MOJEIM MOJEIUPYEMOMY OOBEKTY WJIM IpPOLECcCy.
dopManuzanus IpUKIaJHbIX 3a10a4.
[IpencraBnenue pe3yabTaToB MOJACIMPOBAHUS B BUE, YIOOHOM JJIsl BOCIIPUSATHS 4elIoBeKoM. I'paduueckoe mpencraBieHue

JTAHHBIX (CXEMbI, TAOJHIIBI, TPa(UKH).

2.11

HpeI[CTaBJIGHI/IC LEJIBIX YUCCI B MMaMATH KOMIIBIOTCPA. OFpaHI/ILIeHHOCTI) JAuarna3oHa 4YrcCell IMPpHU OTpaHUYCHHUUN KOJUYCCTBA
pa3psioB. [lepenonHenue pa3psaHOl ceTKH. be33HaKkoBbIC M 3HAKOBBIC JTAHHBIC. 3HAKOBBIN OUT. [IBOMUHBIN JOITOJTHUTETBHBIN
KO/l OTPULIATEIIbHBIX YUCEI.

[ToburoBeie nmormyeckue omepanuu. Jlornueckuit, apudmernyeckuit u nukaudeckuii capuru. ludposanue ¢ moMoIIbO

MoOUTOBOM omneparuu «uckiovaromiee NI

2.12

Hpe)ICTaBJ'ICHI/Ie BCIICCTBCHHBLIX YHMCCJI B IMaMATU KOMIIBIOTEPA. 3Haqama$1 YaCTb W NOpAAOK YHUCIIA. ILI/IaHaSOH 3HAYCHHI
BCIICCTBCHHBIX YHUCCII. HpO6J’IeMBI XpPaHCHUS BCHICCTBCHHLIX YHUCCII, CBA3AHHBIC C OTPAHUYCHHUEM KOJIMYECTBA paspAaaoB.

Brinonsenue onepauﬂﬁ C BCIICCTBCHHBIMH 4K CJIaMH, HAKOIIJICHUC OIINOOK IIpU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble nouATusA. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTPULL CMEXKHOCTH, BECOBBIX MaTpPHLI, CITUCKOB
CMEXHOCTH. PelieHre alropuTMUYecKUX 3a/a4, CBA3aHHBIX C aHAJIM30M IpadoB (IOCTPOSHHE ONTUMAIBHOTO MYTH MEXTY

BCpIIMHAMU rpa(ba, OMpCACIICHUEC KOJMNYCCTBA PA3JINYHBIX HYTCI>'I MCKAY BCPIIMHAMU OPUCHTUPOBAHHOTO AUKIIMYCCKOI'O

rpada)




Hepesbsi. bunapnoe nepeso. JlepeBbs nmoucka. Criocodsl 06xona aepesa. IlpeacraBnenne apupMeTHUECKUX BBIPAKCHUN B

2.14
Buje fepesa. Mcnonp3oBanue rpadoB U 1epeBbEB PU ONMCAHUK 0OBEKTOB M IMPOLIECCOB OKPYKAIOIIETO MHUpa

515 JIMCKpeTHbIE UTPHI ABYX UTPOKOB ¢ MmoiHON nHpopmanueil. [loctpoenne nepeBa nepedopa BapuaHTOB, ONMKUCAHUE CTPATETUN
UTPHI B TAOMMYHOM popme. BEIMTpBILIHBIE U TPOUTPHIIIHBIEC TO3UIUU. BHIUTPHIIIHBIE CTpaTeTuU
CpencTBa UCKYCCTBEHHOTO HMHTEIUICKTA. VneHTH(UKAIMS W MOWCK HM300pakeHWH, pacro3HaBaHuWe jwil. Mcmonb3oBaHue

2.16 METOJIOB MCKYCCTBEHHOTO MHTEIJIEKTa B OOydarolux cuctemax. Vcroib30BaHHe METOJ0B MCKYCCTBEHHOTO HMHTEIIEKTa B
pobotorexnuke. UnTepHer Beieil. Heliponusie cetn

3 AJNTOPUTMBI ¥ IPOTPAMMHUPOBAHNE

3.1 dopmanuzanus TOHATHS aroputMma. MammHa ThloOprUHTa Kak YHUBEpPCadbHAst MOJIEbh BEIUUCICHUN
OreHka CIOKHOCTH BhIYMCIEHUI. Bpemsi paboThl 1 00bEM UCMONB3YEeMOM MaMsTH, UX 3aBUCUMOCTh OT pa3Mepa MCXOJHBIX

3.2 naHHblX. OIIEHKa aCHUMITOTHYECKON CII0)KHOCTH allfOPUTMOB. ANTOPUTMBI NMOJUHOMHANBHOUN cloxkHOCTH. [lepebopHbie
anropuT™bl. [IpuMeps! pa3nTuYHBIX aITOPUTMOB PEIICHUST OJTHON 3aJ1a4H, KOTOPhIE UMEIOT PA3TUYHYIO CII0KHOCTh

33 Omnpenenenre BOZMOXKHBIX PE3yJIbTATOB padOThHI MPOCTEHUIITUX aNTOPUTMOB YIIPABICHHS HCTIOTHUTESIMU M BBIYHCIUTEIBHBIX

AJITOPUTMOB. OHpCIleJ'IeHI/IC HNCXOJAHBIX JAHHBIX, IIPU KOTOPBIX AJITOPUTM MOKET OaThb TpeGyeMHﬁ pe3yibTar




3.4

Anroputmbl 00pabOTKH HATYypaJIbHBIX YHCEN, 3aIIMCAHHBIX B MO3UIIMOHHBIX CHCTEMaX CUHCICHUS: pa30MEeHHE 3alliCH YHcia
Ha OTJENIbHbIE IU(PBI, HAXOXKACHUE CYMMBI U MPoU3BeAeHUs HU(Dp, HAXOXKIEHUE MAKCUMAIIbHON (MUHUMAaJIbHON) IU(PHIL.
[IpencraBnenue yncia B BUae HaOopa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTrO BO3BEACHHUS B CTETEeHb. [ [0MCK TPOCTHIX

YHKCCII B 3a/IaHHOM JMAaIla30HEC C IOMOLIBIO AJITOpHUTMAa «PCUICTO 3paToc<beHa>>

3.5

MHoropa3psiIHbIe IeIble YUCIa, 3a/1a41 JITUHHON apuMETUKA

3.6

A3k nporpammupoBanus (I[lackans, Python, Java, C++, C#). Tunsl 1aHHBIX: 1IeIOUYHUCICHHbIE, BEILIECTBEHHbIE, CHMBOJIbHBIE,
noruueckue. BerBnenus. Cnoxxnsie ycnoBus. L{ukisl ¢ yenmoBueM. L{UkIbl o mepeMeHHOMN.

O0paboTka aHHBIX, XpaHAMKXCcs B paitnax. TexcToBble U 1BoMuHbIE (haitibl. DaitnoBsle nepeMeHHbIe ((PaiioBble yKa3aTenn).
UYrenue u3 ¢aitna. 3anuce B ¢aiii.

Pa30buenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl U GYHKIHH).

Hcnonb3oBaHue cTaHIapTHON OUOIMOTEKH S3bIKa IPOrPaMMHUPOBAHUS

3.7

PeKprI/IH. PCKprI/IBHBIC npoucaypsl u (I)yHKI_II/II/I Hcnonbs3oBaHue cTeKa st OopraHu3al pCKYPCHUBHBIX BBI3OBOB




3.8

Uucnennsie MeTobl. TouHOe M MpHOMIKEHHOE pelieHus 3a1a4dn. YUCIeHHOE pelieHUue ypaBHEHUN ¢ TIOMOIIBIO moja0opa
napamerpa. UnclieHHbIE METOJBI PEIICHUS ypaBHEHWH: METOJ mepedopa, METOJ] MOJOBUHHOTO NeneHus. [IpubmmkénHoe
BBIUMCJICHHE JJIMH KpUBBIX. Brruucienue miomazaei Guryp ¢ moMoupi0 YUCICHHBIX METOJIO0B (METOJ MPsIMOYTOJIbHHUKOB,

Meton Tparenuit). [Touck Mmakcumyma (MUHUMYMa) GYHKIIUH OJHON MEPEMEHHOM METO10M MOJIOBUHHOIO JAETICHUS

3.9

O0paboTka CUMBOJIbHBIX JaHHBIX. BCcTpoeHHbIe QYHKIMM S3bIKa MPOrpaMMHUPOBaHMS JIsi 0OpaOOTKH CUMBOJIBHBIX CTPOK.
Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJUYECTBA OABICHHUM CUMBOJIA B CTPOKE, pa30ueHre CTPOKH Ha ClIOBa
10 MpoOeIbHBIM CUMBOJIAM, ITOMCK MOJCTPOKH BHYTPH JAaHHON CTPOKH, 3aMEHA HallJICHHOHN MOJICTPOKU Ha JPYTYIO CTPOKY.
I'eneparusi Bcex CIIOB B HEKOTOPOM aiiaBUTE, YAOBICTBOPSIONIMX 33aJaHHBIM OorpaHuyeHusM. [IpeoOpazoBaHue ymcia B

CHUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl U TOCIEA0BAaTENbHOCTH Yncen. Boruncienne o00OHMIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MAaCCHBA WJIM YHUCIIOBOI
MOCJIEI0BATEIBHOCTH (CYMMBI, ITPOU3BEACHHUS, CPETHETO apu(PMETHYECKOr0, MUHUMAaIbHOIO U MaKCUMaJIbHOI'O 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCIIOBHUIO). JIMHEHHBIM NOMCK 3aJlaHHOTO 3HAYEHMs] B MAacCCHUBE.
AJropuTMBI pabOTHI ¢ 3J€MEHTAaMHM MacCHBa C OJHOKPAaTHBIM IMPOCMOTPOM MaccuBa. COpTHpPOBKa OJHOMEPHOTO MacCHBa.
[IpocTeie MeTOIBI COPTUPOBKU (METOJT Iy3bIpbKa, METOJ BEIOOPA, COPTUPOBKA BcTaBKkaMu ). CopTupoBKa cinusiHueM. beictpas

coptupoBka maccuBa (anroput™m QuickSort). [[BOUYHBIN MOUCK B OTCOPTUPOBAHHOM MACCHBE




3.11

JIByMepHbIe MacCUBBI (MaTpulibl). ANrOpuTMBl 00pabOTKHU ABYMEPHBIX MACCHBOB: 3allOJIHEHHE ABYMEPHOIO YHCIOBOTO
MaccuBa M0 33/IaHHBIM IPABUJIaM, TTOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BHIYMCIIEHUE MaKCUMyMa (MUHUMYMa) U CYMMBI

OJIEMEHTOB JIBYMEPHOI'O MaCCHUBa, IIEPECTaHOBKA CTPOK U CTOJ'I6I_[0B ABYMCPHOI'O MaCCHuBa

3.12

CrnoBapu (accolMaTUBHBIC MAacCHUBBI, OTOOpaxeHwus). Xom-tadnuimbl. [locTpoeHne angaBUTHO-YACTOTHOTO CIIOBApS IS

3aJaHHOI'0 TCKCTa

3.13

Crekn. AHamu3 TPaBHIBLHOCTH CKOOOYHOTO BBIpKEHUS. BbramcieHue apuMeTHYECKOTO BBIPAKEHUS, 3alMCAHHOTO B
nocThuKcHOM popme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

AJ'IFOpI/ITMLI Ha rpa(bax. HOCTpOGHI/Ie MUHUMAJIBHOT'O OCTOBHOT'O AC€PEBAa B3BCIICHHOI'O CBA3HOTI'O HCOPUCHTHUPOBAHHOT'O rpa(ba.

KonnyecTBo pa3nuyHbIX myTeil MeX 1y BepIIMHAMH OPUEHTUPOBAHHOTO allMKJINYeCKOro rpada. Anroputm JlelKkcTpsl

3.15

JepeBbs. Peanu3zanus aepeBa ¢ MOMOIIbIO CCHIIOYHBIX CTPYKTYp. J{BonuHble (OMHapHbIe) nepeBbs. [locTpoeHue nepesa ams
3aJJaHHOTO apu(METHUECKOTO BhIpaXKeHHUs. PekypcuBHBIE alnropuT™Mbl 00xoa aepesa. Mcnonb30Banue creka U ouepenu s

o0xoma nepena

3.16

JluHaMuueckoe MpOorpaMMUpPOBAHHME KaK METOJ pEeUIeHMs 3aJjad C COXPaHEHHUEM IPOMEXYTOUHBIX pPe3ylbTaToB. 3ajayd,
pelnaeMple ¢ MOMOIIbIO JUHAMUYECKOTO MPOrPaMMHUPOBAHHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIMH, MOACYET KOJIUYECTBA

BAapHUaHTOB, 3a/la4v ONITUMU3AlIUN




3.17

[Tonatue 006 OOBEKTHO-OPUEHTHPOBAHHOM HporpaMMupoBaHuu. OOBEKThl M Kiaccbl. CBOHCTBA M METOJBI OOBEKTOB.
OOBEKTHO-OPHEHTHPOBAHHbBIM aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IIOAXOA.

Wukancynauus, HacieaoBaHue, MoJIuMophusm

NudopmaninoHHble TEXHOIOTUN

4.1

Ananu3 naHHbiIX. OCHOBHBIE 33/aYd aHalW3a JaHHBIX: I[POTHO3UPOBAHUE, KiaccU(UKaLMs, KIacTepu3alusl, aHaJIN3
oTkJoHeHui. [TocaeoBarenbHOCTD pelIeHNs 3ajau aHaIu3a JaHHbIX: COOp MEePBUYHBIX JaHHBIX, OYMCTKA U OL[CHKA KauecTBa
JAHHBIX, BEIOOP U (MJIM) IOCTPOEHUE MOJIENHU, IPeoOpa30BaHUE JaHHBIX, BU3yalIU3allys JaHHbIX, HHTepIpeTalys pe3yabTaToB.
[Iporpammubie cpenctBa u MHTEpHET-CEpBUCH il 00pabOTKHM M TpeACTaBiIeHUs] JaHHbIX. bonpmme nanHble. MammHHOE

oOyueHue

4.2

AHanu3 JaHHBIX C TOMOINBIO 3JEKTPOHHBIX TaOnuI. BbluncieHue cyMMbl, CpeAaHEro apu(pMeTH4YeCKOro, HauOOoJbIIEro
(HauMeHbIIET0) 3HAYEHUs Juana3oHa. BeluucieHne kodpduuueHTa KOppesiiuuu JABYX psaaoB AaHHBIX. IlocTtpoenue
CTOJ0UATHIX, IMHENYATHIX U KPYroBbix nuarpamM. Iloctpoenue rpadukos pynkuuii. [lonbop nuHum TpeHaa, pemenue 3aaad

IIPOTrHO3UPOBAHMAL. Pemenne 3aaa4 OIITUMH3alK C TOMOIIBIO SJICKTPOHHBIX Ta6J'II/IH




4.3

HI/ICerTI/ISaHI/IH npu MareéMaTH4€CKOM MOJACIHMPOBAHHMKU HCIPEPBIBHBIX ITPOLECCOB. MO,Z[CJ'H/IpOBaHI/Ie JABHKCHUS.
MOI[CHI/IpOBaHI/Ie OHOJIOTMYECKUX CHUCTEM. MaTremMaTh4YecKue MOAEIH B YKOHOMHKE. BbIYHCIHTEIIbHBIC SKCIICPUMCHTBI C
MOACIAMMU. O6pa60TKa pPE3yJIbTATOB 3JSKCIICPUMCHTA. MeTtoa HaMMEHBIIIHX KBaJpaToB. OI.[CHKa YHUCJIOBBIX IIapaMETPOB

MOACIIMPYEMBIX 00BEKTOB U MponecCoB. BoccranoBnenne 3aBUCHMOCTEH 110 pe3yiibTaTaM SKCIICPUMCHTA

4.4

BepOﬂTHOCTHHC MoJienu. MeTo bl MOHTG-KapJ'IO. NmuranuonHoe MOJCIUPOBAHUC. CucTeMBl MacCoOBOT'O 06CJ'Iy>KI/IBaHI/IH

4.5

Tabnuunsle (pensuroHHbIe) 0a3bl AaHHBIX. Talbnuia — npeacTaBieHUe cBeeHU 00 OJHOTHIHBIX oObekTax. [lose, 3anuck.
Kitou tabnuupl. Pabota ¢ roToBoit 0a30i naHHBIX. 3anoiaHeHue 0a3bl AaHHbIX. [lonck, copTHpoBKa U GUIBTpALUs TaHHBIX.
3anpocsl Ha BEIOOPKY JIaHHBIX. 3alpocCkl ¢ MapaMeTpaMu. Beraucisiemble mosis B 3apocax.

MHuoroTtabnuunble 6a3bl JaHHBIX. THUIIBI CBsI3el MeXay Ta0nuiamu. Baemnuii kimrod. [lenmocTHOCTh 6a3bl TaHHBIX. 3aPOCHI K

MHOTOTA0IUYHBIM 0a3aM JTaHHBIX

4.6

TexcroBbrii mporeccop. CpeacTBa MOWCKAa M aBTO3aMEHBI B TEKCTOBOM Tporeccope. CTpyKTYpUPOBaHHBIE TEKCTOBHIE

nokyMeHThl. CHOCKH, ornapneHue. [IpaBuia HUTHPOBAaHUS HCTOYHUKOB U 0opMiIeHHs Onbnnorpaduyeckux CChbIOK

JOKYMEHT MOAMUCAH
BNEKTPOHHOWM MOAMUCHIO

Ceptudumkat: 029DA87A0043B2D5904C629AB18C3BAF20
Bnapene: CbIMEBA MAPWS BATTEPbEBHA
Aencreutenen: ¢ 11.12.2024 po 11.03.2026
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