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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryOoaéHHBIH YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a takxke (enepanbHOil paboueit
IPOrpamMMbl BOCIIUTAHHUS.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, O0IIeH cCTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT 0 pemeTa
«Madpopmatukay Ha yrIIyOJIEHHOM YpOBHE, YCTAHABJIMBACT 00s3aTeIbHOE
MPEAMETHOE COJIEpP KaHKe, IPElyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pasjiesamMm
U TeMaM Kypca, ONpeleNsieT pacipeiesieHue ero no kiaccam (rogamM H3yudeHus),
JTA€T TPUMEPHOE paclpeesieHne y4eOHbIX 4YacoB IO TEMAaTUYECKHM pasjesiaM
Kypca U PEKOMEHIyeMylo (IpUMEpHYI0) MOCIEI0BATEIbHOCTh HUX M3YUYEHHUS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4e€OHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmXCsl.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAET KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU YU4EOHOro Marepuaia JJisl KaXJA0ro roja u3y4eHus, B TOM YHCIIe
JUISL COZIEPIKATENIBHOIO HAIOJHEHUs pPa3sHOro0 BHUJA KOHTPOJIA (IPOMEXYTOUHOU
aTTeCTalH oOyuJaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopMaTuke sIBIsIETCS
OCHOBOM JIIl COCTaBJIEHUS AaBTOPCKUX YUYEOHBIX NPOrpaMM U YYEOHHKOB,
NIOYPOYHOT'O IUIAaHUPOBAHUS KypCa YUHUTEIIEM.

Nudopmatuka B cpeaHem oO1ieM 0o0pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATUKH KaK HAYYHOM JUCHUIUIMHBI, H3y4daromieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3allMi WH()OPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WH(MOPMATHKU, TPEXKAEC  BCEro
MH(GOPMaIlMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMANIBbHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ Xapakrep HWHQOpMAaTUKU H  HUHPOPMALMOHHOU
NEeSATETbHOCTH.

Kypc undpopmaTuku i ypoBHSI CpeaHEro oOIero oOpa3oBaHUs SBISAECTCS
3aBEpUIAIOIIUM 3TallOM HENpPEpPHIBHONW MOATOTOBKM OOydYalolmUXcsi B 00JacTu
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUPAETCs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  TNMPUMEHEHHS]  MH()OPMAMOHHO-KOMMYHHKALMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
3TOTO OIBITA.

Pesynbrarel  yriyOnéHHOro ypoBHS ~HM3yueHHsT ydeOHOro mpeamera
«MHpopmMatrka» OpPUEHTUPOBAHbI HAa TOJYYEHUE KOMIETEHTHOCTEH IS



nocyenytoneln npodecCHoHaIbHON NEeATeTbHOCTH KaKk B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasi MpeAMeTHas 00JacTh, pAaclo3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh IEMOHCTPUPOBAThH PA3IUUYHbBIC MTOAXO/IbI
K U3YUYCHUIO SIBICHUN, XapaKTEPHBIX JJI1 U3y4aeMOil IpeAMETHOM 00JacTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMEeTHON 00J1acTH;

HaJM4Yue TPEJCTaBICHUM O JaHHOW IMPEeIMETHONM O00JIACTH Kak I€JI0CTHOM
TeopuH (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBS3SIX CO CMEKHBIMH OOJIACTSIMU
3HAHUM.

B pamkax yrinyO0na€HHOTO ypoBHSI u3yueHUs MH(OpMATHKUA 00ecreuynBaeTCs
[eJICHANPaBJICHHAs] TIOJITOTOBKA OOYYaroIMXcsl K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alugax  OpodeccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AaHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBbl M TEXHOJOTHU, MOOWIIbHBIE CHUCTEMBl W CETH, OOJIbLINE JaHHbIE W
MalIMHHOE OOYy4YeHHE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHBIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBbBIC
TEXHOJIOTUU, CHUCTEMbI paCHpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaJbHOU U
JIOTIOJTHEHHOM pPEeabHOCTEM.

OcHoBHasi 1enb u3ydeHusi yudeOHoro mnpenmera «WuHdpopmatukay Ha
yriyOJEHHOM ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BUBArOLIErocs HHGOPMAIIMOHHOTO 00IIeCTBa
M BO3paCTalolIeil KOHKYPEHUUH Ha PBIHKE Tpylaa. B CBA3M C 3TUM H3y4yeHUE
unpopmatuku B 10—11 kimaccax g0MKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJU
uHpopmaTtrku, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3andarh (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
00001aTh nHpOpMAIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYpPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



PrOHOMHUYECKOTO,  MEIULIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3/IAHUE M MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHUE HH(OPMAIUY;

CO3/IaHHE€ YCJIOBUH Ui Pa3BUTHS HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYarOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHdopmaTuka» BBIICIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «Lu¢gpoBasi rpamMoTHOCTH» IIOCBSAIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IU(GPOBOrO OKPYKEHHMs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
ceTu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCH KOJUPOBAHUS HWH(MOpMaLUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHHUS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIPABIECH HA PAa3BUTHE
QITOPUTMHYECKOTO MBILUIEHUS, pa3pabOTKy aJITOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHpOBaHE HABBHIKOB pEaIM3aIlMU MPOTPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS.

Paznen  «MH(popMaunoHHbIE  TEXHOJOIMHM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIU3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJisi pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxanHuu ydyeOHoro npeamera «ubopmaTukay
KYPCUBOM BBIJI€JICHBI JOMOTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 0053aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEJIOKEHBI JUJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

VYrnyOnéHHbeli  ypoBEHb U3Yy4YeHHUS MH(POPMATUKH pPEKOMEHAyeTcs IUis
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTUPOBAHHOIO HA  HMHXEHEPHYIO W
nHpopMaIIMOHHYIO0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3yUYEHUS
nH(OpMaTHKU 00ECIIEUYNBACT: MOATOTOBKY OOYYaIOIIMUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMABHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CIIELUAJIBHOCTH, y4YacTHE B INPOEKTHOM M HCCIIEIOBATEIIbCKON JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMIOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMTOATOTOBKY K YYACTHIO B OJIMMIHNA/IAX U Cllaye
EnwHoro rocymapcTBEHHOTO dK3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B TIpeleiaX OJHOTO roaa oOydeHus
MOXXET OBITh HM3MEHEHAa II0 YCMOTPCHHMIO YYHMTENIS IpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHMS.

OO1ee ynciio 4YacoB, pEeKOMEHAOBAHHBIX ISl U3ydeHHs] HHPOpMaTUKu — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
10 KIIACC

Hudgposass rpaMOTHOCTH

TpeGoBaHus TEXHUKK 0€30MAaCHOCTU M TUTHEHBI IPU paboTe C KOMITbIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IUPPOBOTO OKPY>KEHHUS.

[TpuHLMIIBI PpaOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
OMOIIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K MaMsITH.

OCHOBHBIE ~ TEHIECHLUHMH  Pa3BUTHUA KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHble BIuMCcaeHN. MHOTrOnpouneccopusie cuctemMbl. CylepKOMIBIOTEDBL.
PacnipenenéHuble BbIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOunbHble HH(POBBIE YCTPONCTBA U UX POJIb B KOMMYHMKaIUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKpOKOHTpOILIEpbl. POOOTH3MpOBaHHbBIE TPOU3BOCTBA.

[IporpammHoe obecrnieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHCTEM. BHbI
IPOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrnepaliOHHbIE CUCTEMBI. Y THIIUTHIL.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTAULALUSA  IPOrPaMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUss U UMEHOBaHUS (ailjioB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieyenue. JInieH3upoBaHUe MPOrPaMMHOI0 00eCIIeUEeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®epepauuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE IIPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMTBI TOCTPOEHUS U AIMIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. IIpoTOKOIIBI
crexka TCP/IP. Cucrema nOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACTpupoBaHue. [lolydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hammuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MTaKETOB.

Buner  nmestenbHoctn B cetu  HaTepHer.  CepBuchl  MHTepHerTa.
["eonnpopMalmoHHble CUCTEMBI. [ '€00KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMANbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble W 3KOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C MCIOJb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodseMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecreueHre nHOOPMALMOHHONW OE30TTaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(UIEeHIIMAbHON HH(POpMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHu3zanus JIMYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[Mudper npoctoit 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmarusi, nanasie U 3HaHudA. MHOpMaliMoHHBIE MPOLIECCHl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTh3auu uHpopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE U  HEpPaBHOMEPHbBIE  KOBI.
JlexonupoBaHue COOOIIEHMI, 3alMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOILBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOIXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJIOTr0 Yncia U3 P-M4HON cHCTEMBbI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBOJa KOHEUHOM P-udHON npoOu B AECATHUYHYIO.
AJITOpUTM MIEPEBO/IA LIEJIOTO YK CIIA U3 IECATUYHON CUCTEMBI CUUCIICHUS B P-HUHY10.
[TepeBoa KOHEUHOM necSITHYHON MpoOu B P-uunyto. /[BomuHasi, BOCbMepu4Has u
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTnieckue



ornepalyy B MO3UIMOHHBIX CHUCTEMAaX CUUCIEHUS. TpOMYHAs ypaBHOBELICHHAS
CUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KoaupoBanue texctoB. Kommpoka ASCIlI. OnnoOaliTHBIE KOTUPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaduuecKkux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TTyOrnHEe KOAUPOBAHUS 1IBETA.
[IBetoBbie Monenu. BekTopHoe komupoBanue. Popmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpICcKa3biBaTenbHbIE (HOPMBI
(mpeaukatsl). KBaHTOPHI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omepauuu. TaOnuubl UCTUHHOCTU. Jlornueckue BBIpAKEHMS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIornueckue onepauuy U Onepaluyi HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLIHNA OT KOJIMYECTBA apryMeHTOB. [10JIHbIE CUCTEMBI TOTUYECKUX ()YHKIIHIA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHHUS MO TaOJIMLIe UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTpoeHne cxem Ha JOTMYeCcKMX J3JEMEHTAX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHCEN B NaMATH KommbioTepa. OTpaHUYEHHOCTH
Jara3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psIHON CeTKU. be33HaKoBbIE W 3HAKOBBIC JaHHBbIC. 3HAKOBBIM OUT. JIBOMYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIBHBIX YHCEIL.

[TobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMAMSITH KOMIBIOTEPA. 3HAdaIlas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAaHEHMS] BEIIECTBEHHBIX YHCEN, CBS3aHHBIE C OTIPAHWYEHUEM KOJUYECTBA
pa3psnoB. BellloniHEHWE omnepanuii C BEIIECTBEHHBIMU YHCIAMH, HAKOIUIEHHE
OLLIMOOK NPH BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3yJibTar.

Otamnbl penieHUs 3a4ad Ha KoMIbroTepe. HMHCTpyMeHTanpHBIE CpencTsa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WNurerpupoBanHas cpena pa3paboTku. Meroabl OTIAIKA IPOrpamM.
Hcnonp3oBaHue TpaccMpoBOYHBIX Tadmui. Otnanounblii BeiBoA. Ilomarosoe
BBITIOJIHEHUE MTporpaMmbl. Toukn octanoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycnoBus. Llukiel ¢ ycimoBueM. Lluknsl 1o nepemMeHHOR. B3amMo3zaMmeHseMOCTb
pa3MyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBieHHE LHMKIA C
UCITOJIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIUKJIA.

JloxymeHTHpOoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
OMHCAHMS MPOTPaMMbl U UHCTPYKLIMH JIJIS1 TIOJIb30BATEIIS.

Anroput™Mbl 00pabOTKHU HATypaJIbHbIX YHCEJ, 3alMCAHHBIX B MMO3ULIMOHHBIX
CUCTEMax CYHMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTACNbHbIE IUQPBHI,
HaXOXXJEHUE CYMMbl U TpOU3BeIAEHUS UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Juara3oHe. [IpencrasiieHne
qrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pazbuenue 3amaun Ha noazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBnbie 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxatoueHne  OMONMOTEK  MOIANPOTrpaMM  CTOPOHHUX  MPOU3BOAMUTEINIECH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHHWE JUIMH KPUBBIX. BbluucieHue miomianed Quryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMM OJHOM TEPEMEHHON METOJ0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
IPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK TOJICTPOKH BHYTpU
JIAHHOW CTPOKH, 3aME€Ha HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATENLHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33laHHOMY YCIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptupoBka olHOMEpHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKU (METOJ
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKA BcTaBKamMu). COpPTUPOBKA CIHSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA 110 3a/IaHHBIM IIPABUJIAM,
IIOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u ¢opmarupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pEeLieH3UpOBaHuUsl B TEKCTOBBIX Mpolieccopax. OOIauHble CEPBUCHIL.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBanusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpapuueckux ccpuiok. OdopmiieHUE CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHWYECKHME CpeACTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIacCUpUKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnenoBarenbHOCTH
peuieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BHU3YyaJIM3allisl JAaHHBIX, HHTEpIIpETals pe3yiabTaToB. [Iporpammueie cpencrtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U MpelCTaBIeHUs JaHHBIX. bombline naHHbIE.
Mainnnoe o6yuyenue. HTeneKkTyanbHbli aHaIu3 JaHHbIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAaThIX U KPYyroBbix nuarpamm. Iloctpoenue rpaduxon
dbynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

YuclieHHOE pEeIIeHWEe YpaBHEHUH C TOMOIIBIO M[MOJ00pa mapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYILEero peuieHusl B 3alaHHbIX yciaoBusX. LlemeBas
byHK1Ms, orpaHrdeHus. JIokanbHbIE U I100aIbHBI MUHUMYMBI 11EJIE€BOM (DYHKIIUU.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

TeopeTndyeckue MOAXOJAbI K OIEHKE KOJHWYeCcTBa HHQPOpMAIUU. 3aKOH
aanutuBHOCTH MH(opmaruu. Dopmyna Xaptiau. MHpopManus U BEpOSTHOCTS.
®opmyna llleHHOHA.

Anroputmbl  cxkatust JaHHbIXx. AsroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnTropuTMBI CKaTUS TAHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepeadyud JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepelladyd  OT
UH(OPMAITMOHHOTO O00BbEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3W. [IpudunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OOHapyXuBaTh W HCHPABJIATH OLIMOKHM, BO3HHMKAIOIIME MPHU Meperaye JaHHbIX.
Paccrosinne Xammunra. Koaupoanue ¢ moBropenueM 6utoB. Koasl XoMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeiicTBue. CHUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens mMopennpoBanuss. COOTBETCTBHE MOJEIH
MOJIETUPYEMOMY OOBEKTY WJIM Tpolieccy, Ieau moaenupoBanus. dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

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

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXKHOCTU. PemieHue
QITOPUTMUYECKUX 3a/ad, CBS3aHHBIX C aHamu3oM rpadoB (TIOCTpOCHHE
ONTUMAJLHOTO TYTH MEXJIy BepliMHaMu Tpada, oOmpeacsieHHe KOoJIUYeCTBa
Pa3IMYHBIX MyTEH MEXy BEpPIIMHAMU OPUEHTUPOBAHHOTO AIlUKINYECKOTO Tpada).

JlepeBbs. bunapuoe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUN B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C MoJHOW nHpopManueid. [loctpoenne nepesa nepedbopa BapuaHTOB,



OINKCAaHUE CTPATETUU UTPhI B TAOIUYHON (popMe. BBIMTPHIIIHBIE U TPOUTPHILITHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEPEBOAA W
pacrno3HaBaHMsl YCTHOM peun. KorHuTuBHBIE cepBUCH. MeHTUUKaLKsI U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIBIOTEPHBIX MIpax. Mcmosb30BaHHME METOIIOB
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmoiap3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHet Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUeE

dopmann3anys NOHATUS aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucinenui. Tesuc Yépua—TpropuHra.

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl 1 00bEM HCIONB3yEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH ~ AITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHUAIBHON
cinoxHocTH. [lepebopHbie anropuTMel. [IpuMepbl pa3nuyHbIX aJIrOPUTMOB PEILICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YuCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«peuiero IparocheHar.

MHoropa3psaHbie LeIble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpaKE€HUA). X3II-TAOJHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN hopme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BpEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpOBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BEepIIMHAMU OPUEHTHMPOBAHHOTO AlMKIMUYECKOro rpada. Aaroputm
JIeHKCTpBL.

epeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xofa aepesa. Vcnonbs3oBanue creka u
ouepenu s 00xoa iepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHUE KaK METOJ  peLIeHUs 3aJad ¢
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YJbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUN.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHun. OOBEKTHI U
kjaccel. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynanuys, HaclieJoBaHue, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTeppdeiica
noJb30Bares. Mcrnonp30BaHie TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O0630p  s3pIKOB  TporpammupoBanus.  [lomsTme 0  mapagurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEINPOBAHUS.

JuckpeTusanusi Tpyd MaTEeMAaTHYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoienupoBaHue qBMKeHus. MoaenupoBaHie OMOJIOrMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHbBIINX KBaApaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yJIbTaTaM 3KCIIEPUMEHTA.

Beposarnoctasie  momenu.  Metoasl  Monte-Kapno.  MMwuTtarnmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunble (pensuroHHBbIE) Oa3bl NaHHBIX. Tabmuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBEIX oObekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
roToBOoil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiembie mosisi B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. TUIIBI CBSA3EHN MeX Iy Tabnuamu. BuenHuit
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-npuiioxkenus. IIoHaTHE 0 CepBEPHON U KIIMEHTCKOM YacTsAX CaWTaA.
TexHOoNorus «KJIMEHT — CepBep», €€ TOCTOMHCTBA W HeNoCTaTKu. OCHOBBI A3bIKa
HTML u xackamubix tabmun cruiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

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

BBon m300pakeHni ¢ MCMONB30BAHUEM PA3THYHBIX ITU(POBBIX YCTPONCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOppeKuus  IBETa.
ObecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. Pabotra ¢ oOnactsamu.
OUIBTPHL.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynmuposka. Kpusble. dopmarsl BEKTOPHBIX
puCcyHKOB. Vcnosib30BaHrEe KOHTYpPOB. BeKTOpHU3aLus pacTpOBBIX U300paKEHUN.

[IpuHIUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MonaenupoBaHMe HCTOYHMKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoaoruu (3D-npunTepsl). [loHATHE O BUPTYanbHOM peanbHOCTH U
JOTIOJTHEHHOM pEasbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOyJaromuxcs pPYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOEXKJIEHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA M OMbITA JESITEIILHOCTU B IpOIlecce
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMupoBaHbl CIEAYIOIINE JTUYHOCTHBIE
pEe3yJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBAKEHHE 3aKOHA
U TMPaBOMOPAJIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIUX HOPM HH(POPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HJEOJIOTMUA SKCTPEMH3MA, HAIMOHAJIU3Ma,
KceHOGOOMHN, JTUCKPUMHUHALIUM TIO COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI UHDOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBLIE peIICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIE BHUIbI HMCKYCCTBA, B TOM YMHCIIEC
OCHOBAHHOI'O Ha MCMOJIb30BAaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

S) pusnvyeckoro BOCIUTAHUA:

c(hOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHMII  0e30mMacHOl  HKCIUTyaTallud  CPeACTB  HMHMOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IMyTed HuX
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(pOpMaAIMmOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH()OPMAITMOHHBIX PECYPCOB,
UH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO NeATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIC.

B mporiecce moCTKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI TT0
nH(popMaTHKE y OOyYaIOIINXCS COBEPIICHCTBYETCS IMOLMOHATBHBIM MHTEIUICKT,
Mpeanojarammii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHME JICUCTBOBAaTh, UCXOJS W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydeHus WHOOpPMATHKUA Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanusi y oOydaromerocs OyayT cGOPMUPOBAHBI —MeETalNpeAMETHBIC
pe3yJIbTaThl, OTPAXKEHHBIC B YHUBEPCAIBHBIX YUEOHBIX JEHCTBUSAX, & UMCHHO —
TIO3HABATEIbHbIC YHHBEpCAJIbHBIC Y4YeOHBIC JCHCTBHS, KOMMYHHKATUBHBIC
YHHUBEpCAJIbHBIC y4YeOHbIC NEHCTBHS, PETyJSATUBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JACSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe [1eiicCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyalM3UpOBaTh  IpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIM INPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
Kkiaccudukanuu u 00001IeHNS;

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IapamMeTpbl U KPUTEPUH HX
JOCTHKEHHS,;

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJEMBbI C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEeI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh Pa3jMYHbIe BHJIbI JESITEIIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HHTEpPIpeTalH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(bopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOJIAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTyYMEHTHI JJIs I0Ka3aTEIbCTBA CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIHO  OCYIIECTBJSATh  MOWUCK,  aHallu3, CUCTEMAaTU3aluilo |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAYEHUS
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHHEeM TPeOOBaHUM Y)PrOHOMUKH, TEXHUKHN 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e301acHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacro3HaBaTh HEBEpOAJIbHBIC CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUC
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEAMOCHUIKM KOH(IMKTHBIX CHUTyalluid |
CMSITYATh KOH(JIUKTHI;

BIAJCTh  Pa3IUYHBIMM  CIOcOOaMu  OOIIEHUST ©  B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(M)IUKTHBIEC CUTYAIlHH;



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIWBUIYaJIbHOMN
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensiaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUN
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

1) camoopranu3amnus:

CaMOCTOSITENIbHO OCYLIECTBIIATH IMO3HABATENBHYIO JESTEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTElbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEAIIOYTCHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalLHMsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieJ1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 3
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMIUPOKOW JPYyIUIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJa/JeTh HABbIKAMU  MO3HABAaTEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJsi OLEHKU CUTYallld, BBIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIHUOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

HPEAMETHBIE PE3YJIbTATDBI

B mnponecce u3yueHus kypca MHGOpPMATHKU YriyOoJI€HHOrO ypoBHS 6 10
Kacce o0Oy4aronuMucs Oy IyT TOCTUTHYTHI CIAEAYIOIINE TPEAMETHBIC PE3YyJIbTATHI:

BIAJICHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMH M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMAIMOHHBIHN MPOIIECCH, KCHCTEMAY, KKOMIIOHEHTHI CHCTEMbBD», «CHCTEMHBIN
b dexTy, «mHbOPMAIIMOHHAS] CUCTEMAY, KCUCTEMa YIIPaBICHUSY;

BIaJCHUE METOoJaMH Toucka uHbopmamuu B cetd HHTepHEeT, ymeHue
KPUTHUYECKU OIIEHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTu IHTepHET;

yMEHHE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH TPHUMEPHI
UCTOYHUKOB HMX TIOJyYEHUS W  HANpaBJICHUS  HCIOJIb30BaHUS, YMEHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCJICIOBATEIFHOCTD PEIICHHUS 3a7a4 aHaIM3a JaHHBIX: COOp TIEPBUYHBIX JaHHBIX,
OYMCTKAa W OIICHKAa KadecTBa JaHHBIX, BHIOOP W/WJIM TOCTPOSCHHUE MOJEIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3alus TaHHBIX, MHTEPIPETALNs PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIAMU TIPOTPAMMHOTO 00ECIIeUSHUS AJIs PEIICHHs YUeOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHIIAIIAX OPTaHU3ANNHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmUX MpUHIUINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEICTB MPOTUBOJCUCTBUSL 3TUM yrpo3aM, COOJIOJIeHHE Mep O€30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHMKH OC30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMHU KOMITOHEHTaMH ITU(POBOTO OKPY>KCHHUS, TTIOHUMaHHE
MIPABOBBIX OCHOB HCITOIH30BAHUS KOMITBIOTEPHBIX MPOTpaMM, 0a3 JaHHBIX U pa0OTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHPOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX NMPHU 3aJaHHBIX TapaMeTpax JAUCKPETHU3allnH,
yMEHHUE ONPEACIISITh CPEAHIOI CKOPOCTH Mepeavn JaHHBIX, OIICHUBATh H3MEHEHNE
BpEMEHU TMepefayr TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHUCeJI, AITOPUTMA ITOCTPOCHHUS 3alMCH YMCTIa B MIO3UIIMOHHOW CHCTEME CUHCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yMEHHUE BBINIOJHATH MPeoOpa30BaHUs JIOTHUYECKUX BBIPAKEHUH, HUCIIOIb3YS
3aKOHBI aIreOphl JIOTHKH, YyMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
UCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PENIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS U CUCTEMbI YpaBHEHU;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIMaIia3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK M JPYTHX), aJITOPUTMOB TTOMCKA U COPTUPOBKH,
yMEHUE OMNpPEAeNATh CI0XHOCTh HM3Y4aeMbIX B Kypce O0a30BBIX aJTOPUTMOB
(cyMMHpOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKA MacCHBa, IEpeOOpHBIC
QITOPUTMBI, TBOWYHBIA TOWCK) W TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJISl PEIICHUSI OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JAHHBIX H
CTpYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIUH, YMEHHE OCYIIECTBIISATh aHAINW3 NPEIJI0KCHHONW IPOTPaMMBI:
OTIPEICISITh PE3YBTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJICNISITh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOKHO TOJIYYCHHE YKa3aHHBIX
pE3yIbTaTOB, BBISBIATH JAaHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIIMOKE B paboTe
pOrpamMMbI, (HOPMYJIMPOBATH MPEIOKEHHUS 10 YIYUIIEHHIO MPOTPAMMHOTO KOJIa;



YyMEHUE CO3/JaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOJIB30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yMEHHUE UCTOb30BaTh AJIEKTPOHHBIC TAOJIUIIBI JIJIs1 aHAJIU34, TPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHUE YpPaBHEHWU, BBIOOD
ONTUMAJIBHOTO  PEIIeHWs, TMOA0Op JWUHWUU  TPEHJa, pEIICHHe  3a1ad
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus xypca MHGOpPMATHKU YriyOJI€HHOTO ypoBHS 6 11
Ki1acce o0y4aronuMucs Oy 1yT JOCTUTHYTHI CIEAYIOIIUE TPEAMETHBIC PE3YJIbTAThI:

yMEHHE CTPOUTHh HEPABHOMEPHBIC KOMABI, JOMMYCKAIONIME OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOIbI), MCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU MIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHMSI TIPH HW3BECTHOM YACTOTE CHUMBOJIOB, IOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JAHHBIX;

yMEHHUE peIIaTh alrOPUTMHYCCKHUE 3a7add, CBS3aHHBIC C aHAIH30M rpadoB
(3371241 TOCTPOEHUSI ONTUMAIIBHOTO Iy TH MEXKy BepIIHamMu rpada, ornpeaeieHus
KOJMYECTBA pA3JIMYHBIX TyTeH MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHUE UCIIOIh30BaTh ICPEBbsSI ITPH aHATIN3E U TOCTPOSHUN
KOJIOB W JUISI TIPEJICTABIICHUS apu()METHUSCKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOWCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI 1O 3aJaHHOMY aJTOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W PEaTU30BBIBATH B BHJAEC MporpamMM 0a30BbIC
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MpOrpamMMax JTaHHBIE PAa3JIMYHBIX THIIOB C
y4€TOM OTpPAaHWYCHUNA Ha JWANa3oH WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSTH MPHU
pEIIeHUH 33]1a4y CTPYKTYPHI JaHHBIX (CITUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpalK CO CTPYKTypamMu JaHHBIX, MPUMEHSTH
CTaHJapTHBIC ¥ COOCTBEHHBIC MOATIPOTPAMMBI JJIT 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpH pa3paboTKe MporpaMm OHUOIHOTEKH
MOANPOTPaMM, 3HaTh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMCHTAIbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBAHMS, YMEHHUE TOKYMEHTHPOBATH MMPOTPAMMBI;

YMEHHE CO3aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax IaHHBIX, X CTPYKTYPE, CPEIACTBAX
cCo37aHusl M pabOThl C HUMH, YMEHUE HCIOJIb30BATh TAOJMYHBIC (PEISIIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3ax JaHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amuced B 0a3ze JTaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y JaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUIECKHE MOJISIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJTh MOACITUPOBAHUS, BHITOTHATH aHAIIH3
pe3yJabTaTOB, IMOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJICTT MOJICTIMPYEeMOMY OOBEKTYy WM TPOIECCy, MPEICTaBISTh pPe3yIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpPraHW30BHIBaTh JIMYHOE WH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHPPOBBHIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WHTEIUICEKTa B Pa3IMUYHBIX OOJIACTSIX,
HAJIMYME TPEICTABICHUH O Kpyre peliaeMbIX 3a]ad MAallHHHOTO OOYYCHHUs
(pacnio3HaBaHMs, KJIACCH(PHUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUMA
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTMA B Pa3JIMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaunmenoBaunue

pas3esioB U TeM

KommuectBo yacoB

OneKTpoHHbIE (IUPPOBHIE)

CIHHCOK UTOTOBBIX IIaHUPYEMBIX

PE3yJbTAaTOB C YKa3aHUEM ITAIlOB UX

Croco0 oreHKHn

HUTOT'OBLIX IJIAHUPYCMBIX

/i Kontpo | Ipaxtu o0pa3oBaTenbHbIE PECYPCHI
MIPOrPaMMBbI dbopMupoBaHUs pE3yJIbTaToOB
Bcero | nbHBIE | Yeckue
paboThl | paboThI
Pazgen 1. udpoBasi rpamoTHOCTH
1.1 Komnerorep - 6 2 bubnuoreka [JOK NOHMMAaHHUE OCHOBHBIX IIPUHLIUIIOB YcTHBIN onpoc
YHHMBEPCAILHO yCTpoiicTBa U (PYHKIIMOHUPOBAHUS [pakTryeckas pabora

€ YCTpOMCTBO
00paboTKu

JaHHBIX

https://lesson.academy-

content.myschool.edu.ru/

oOpa3zoBarenpHas miaropma
SIKmacc

https://www.yaklass.ru

oOpa3oBaTenpHas miaardopma

POIII https://resh.edu.ru/

COBPCMCHHBIX

CTAIlMOHAPHBIX U MOOUIIBHBIX
KOMIIBIOTEPOB, TEHJCHIINI pa3BUTHUSA

KOMITIBIOTEPHBIX TCXHOHOFHﬁ;



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

1.2 [IporpammHuoe bubnunorexka HOK BJaJICHHE HaBbIKaMU  paboThl ¢ | YCTHBIH ompoc
oOecnieueHue OIepalMOHHBIMU cucremamy, | [Ipaktuyeckas padora
https://lesson.academy-
OCHOBHBIMHM  BuAamu  mporpammuoro | KonrposibHas pabora
content.myschool.edu.ru/
obecrieueHust Il peIICHUS Y4eOHBIX
obpasoBarespHas MIaTHoOpMa | 3a1a4 110 BLIOPAHHON CIHELUAIN3aIMY;
AKnacce
https://www.yaklass.ru
oOpasoBarenbHas miardopma
POHI https://resh.edu.ru/
1.3 | KommbrotrepHbie bubnmnoreka [HOK HaJIM4YME NPEICTABICHUN O VYerHbll onpoc
cetu https://lesson.academy- KOMITBIOTEPHBIX CETSAX U UX POJIU B [Mpaktrueckas padoTa
content.myschool.edu.ru/ COBPEMEHHOM MHpE, 0 0a30BBIX
MPHUHIIMIIAX OPTaHU3AlNUN U
oOpa3zoBarenbHas miardgopma
(GYHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX
AKmnace
cerei, 00 0OLIMX MPUHIIMIIAX
https://www.yaklass.ru
pa3paboTku U HYHKIIMOHUPOBAHUS
oOpa3zoBarenpHas IIATGopMa | HHTEPHET-IIPHUIIOKEHHIA;
POUI https://resh.edu.ru/
1.4 | Uadopmanmonu bubnmoreka [JOK MMOHUMAaHUE yTPO3 VeIl onpoc

ast 0e30I1aCHOCTE

https://lesson.academy-

content.myschool.edu.ru/

nH(pOpMaITMOHHOM 0€30MacHOCTH,

HCIIOJB30BaHHUEC METOJ0B 1

[IpakTuueckas pabora

3auer



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

oOpa3oBaTenpHas miardopma
AKnacce

https://www.yaklass.ru

oOpa3oBaTenpHas miardopma

PDII https://resh.edu.ru/

CPEACTB MPOTUBOACHUCTBHS ITUM
yrpo3am, CoOTI0CHIE Mep
0€301aCHOCTH,
NPEJOTBPALIAOIINX HE3aKOHHOE
pacmpocTpaHeHHUE MePCOHATBHBIX
JAHHBIX, COOJIFO/IeHNE TPeOOBaHU
TEXHUKH OC€30MACHOCTH U TUTUCHBI
npu padoTe ¢ KOMIbIOTEPaMU U
JIPYTUMH KOMITOHCHTAMHU

1M (POBOro OKPYKEHMUS,

IIOHUMAaHUC

IMPaBOBBIX OCHOB MCIIOJIb30BAHUA
KOMIIBIOTCPHBIX IIPOr'paMM, 0a3 JaHHBIX

u pa6OTBI B CCTHU I/IHTepHeT

Hroro no paszneny 24

Pa3nen 2. Teopernueckne ocHOBbI MHPOPMATHKH



https://www.yaklass.ru/
https://resh.edu.ru/

2.1

[Ipencrasinenue
uHpopManuu B

KOMIIBIOTEPE

19

bubmnoreka LIOK

https://lesson.academy-

content.myschool.edu.ru/

BJIAJICHUE TPEACTABICHUSIMH O POJIU
uHpOpMalMM W  CBSI3aHHBIX C  HEH
NPOIECCOB B TPUPOZAC, TEXHHUKE U
oOrmiecTBe, MOHATHAMHU «HHDOPMAIIHSY,
«uH(pOPMAITOHHBIT IIPOLIECCY,
«CUCTEMa», «KOMITOHEHTBI CHCTEMBI»,
«CHCTEMHBIH ahdexTy,
«uH(pOpPMAIIMOHHAS CUCTEMAy, «CHUCTEMa

YIpPaBICHUSY;

VYeTHbII onpoc

ITIOHUMaHUuEC OCHOBHBIX IIPUHIUIIOB
AUCKPETU3allun Pa3siIMIHBIX BUJIOB

UHPOPMALINY, YMEHUE ONPEIeATh

nH(}OPMALIMOHHBINA 00BEM TEKCTOBBIX,

rpadM4ecKuX U 3BYKOBBIX JJAHHBIX MPU

3a/laHHBIX TTapaMeTpax AUCKPETU3alINY,
YMEHHE ONPeAEIATh CPETHIOI0
CKOpPOCTb TepeIauu TaHHBIX,
OIICHWBATh U3MCHECHUE BPEMCHH
nepenavyu npu N3MEeHEHUU
nH(OpPMALIMOHHOTO 00BEMA TaHHBIX U

XapaKTEPUCTUK KaHajla CBA3H,

VYerHbii onpoc Penienune
y4€OHBIX U MPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4

KonTponbHas pabora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

2.2 2.2 OcHOBBI 14 bubnunorexka HOK YMEHHE UCIO0JIb30BaTh IPU Pemienne yueOHBIX 1
anreOpbl JIOTUKU pelIeHNH 3a/1a4 CBOMCTBA IPAKTHKO-
https://lesson.academy-
HO3ULIMOHHOMH 3alMcu Yucell, OpPUEHTUPOBAHHbIX 3aJa4
content.myschool.edu.ru/
JIOpUTMA IIOCTPOEHUS 3aUCH
[IpakTuyeckas padora
YHUCIIa B [IO3ULIUOHHONU CHUCTEME
CYMCJICHHUS C 3aJaHHBIM KonTponbnas padora
OCHOBAHHEM M ITOCTPOEHMSI YKciia
10 CTPOKE, cojJiepKalliel 3anuch
3TOr0 YKCJIA B TO3UIIMOHHON
CUCTEME CUMCIICHUS C 3a/1aHHBIM
OCHOBAHHEM, YMEHHUE BBIIOJIHATD
apu(pMeTHUECKUe onepalyy B
MO3ULMOHHBIX CUCTEMAX
CUHCIICHMUS;
2.3 Kommnsrorepnas 7 bubnmnorexka HOK YMEHHE BBINIOJHATH IPeoOpa3oBaHus Pemenue yueOHbIX U
apupMeTrKa HIPAKTHKO-

https://lesson.academy-

content.myschool.edu.ru/

JIOTUYECKHUX BBIPAXKCHUH, UCTIONB3YS
3aKOHBI aNreOphl JJOTHKH, YMEHUE
CTPOUTH JIOTHUECKOE BHIPAXKEHHUE B
JU3BIOHKTUBHON M KOHBbIOHKTHBHOM
HOPMAaJIbHBIX (hOpMax MO 3aJaHHOMN
TaOJIUIlE UCTUHHOCTH, UCCIEI0BATh

0071aCTh HCTHHHOCTH BBICKA3bIBaHUA,

OPHUCHTHPOBAHHBIX 3a/1a4

[IpakTruyeckas pabora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

COZICPIKAILIETO MEPEMEHHBIC, PELIATh
HECJIO)KHBIC JIOTHYCCKUE YPABHEHUS U

CUCTEMbI ypaBHEHU;

Uroro no pazaeny

40

Pazgen 3. AJuropurmMsbl 1 NIPOrpaMMHpPOBaHUE

3.1 Beenenue B 16 bubmmoreka LIOK YMEHHE MCII0JIb30BaTh KOMIIBIOTEpHO- | PemeHue yueOHBIX U
IpOrpaMMHpPOBa
Hiie MaTeMaTU4eCcKUe MOJENH Ui aHalu3a | HpPaKTHKO-
https://lesson.academy-
00BEKTOB M MPOIIECCOB: (POPMYIUPOBATH | OPUEHTHUPOBAHHBIX
content.myschool.edu.ru/
IEJIb MOJICTTMPOBAHUS, BBITIOHATD aHATIH3 | 3a/ad
pe3yJbTaToB, MOJYYEHHBIX B  XOJe
[IpakTnueckas pabora
MO/JICJINPOBAHMUS, OLIEHUBATh
COOTBETCTBHE Monenn Mmoaeiupyemomy | KonTponbHas pabora
O0BEKTY WJIHM TIPOILECCY, IPEICTABIAThH
pe3yIbTATHI MO/JICITMPOBAHUS B
HarJsiIHOM BU/IE;
3.2 | BcnomorarenbHble 8 bubmmoreka [IOK MOHUMaHHUe 0a30BbIX AITOPUTMOB U Pemienne yueOHbBIX U
QITOPUTMBI

https://lesson.academy-

content.myschool.edu.ru/

OpUBOAUTL ITPUMCPBI HCCKOJIBKUX
AJITOPUTMOB pa3H0171 CJIOXKHOCTH JJIsA

peleHns OTHOM 3a1auu;

IMPAKTHUKO-

OPHUECHTHPOBAHHBIX 3a/1a4

[IpakTuueckas pabora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

3.3

YucneHHble
METOJIBI

bubnmmoreka [IOK

https://lesson.academy-

content.myschool.edu.ru/

IIOHHUMaHHe 0a30BEIX AJITOPpUTMOB
00pabOTKH YHCIOBOM HH(pOpMAITHH
(3amnmch yKcen B MO3UIMOHHOM
CHCTEME CUHCIICHUS, HaXOXK/ICHHE BCEX

IMPOCTBIX YUCECJI B 3aJaHHOM

JMara3oHe)

Pemenne yueOHBIX 1
PaKTUKO-

OPHUCHTHPOBAHHBIX 3a/1a4

[IpakTuueckas pabora

3.4

AnropuTMBI

00paboTku
CHUMBOJIBHBIX
JTAHHBIX

bu6nuoreka [IOK

https://lesson.academy-

content.myschool.edu.ru/

IMOHUMaHue 0a30BBIX AJITOPUTMOB

00paboTku

TEKCTOBOM MHpopMaru (aHamu3

CHMBOJIBHBIX CTPOK H JIPYTHX)

Pemienue yueOHbIX U
PAKTHKO-

OPUCHTHPOBAHHBLIX 3a/1a4

[IpakTuueckas pabora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

3.5 ANropuTsl 10 |1 3 bubmmorexa [JOK YMEHHUE ONPEIEATh CI0KHOCTh Pemenue yueOHbIX U
00paboTKHn .
M3Yy4aeMbIX B Kypce 0a30BBIX MPAKTUKO-
MAcCHBOB https://lesson.academy-
aITOPUTMOB (CYMMHPOBAHHE 3JIEMCHTOB | OPUECHTHPOBAHHBIX 33144
content.myschool.edu.ru/
MacCHBa, COPTUPOBKA MACcCHBA,
[IpakTuyeckas padora
nepeOOpHBIC ATOPUTMBI, TBOUYHBIH
TIOUCK) Kontponbnas padora
Hroro no pazneny 44

Pasznen 4. Undopmaunon

HbIC TCXHOJIOTHHA

4.1 O06paboTka 6 |0 4 bubnnorexka HOK YMEHHE CO3/1aBaTh Pemenue yueOHbBIX U
TEKCTOBBIX
CTPYKTYPUPOBaHHBIC TEKCTOBBIE MIPAKTUKO-
AOKYMCHTOB https://lesson.academy-
JIOKYMEHTHI U IEMOHCTPAIlUOHHBIE OpPUEHTUPOBAHHBIX
content.myschool.edu.ru/
MaTEepHUAJIBI C UCTIOIH30BAaHUEM 3aza4
BO3MOKHOCTEH COBPEMEHHBIX
[IpakTnueckas pabora
MPOrPaMMHBIX CPEJCTB M 00JIAYHBIX
CEPBHCOB;
4.2 AHamn3 JaHHBIX 8 |1 3 bubnuoreka [IOK Pemenue yueOHBIX U

https://lesson.academy-

content.myschool.edu.ru/

YMCHHC UCIIOJIB30BATh SJICKTPOHHLIC

TaOJIMIIBI JUIS aHAJIN3a,

MpeACTaBICHUS U 00pabOTKU JaHHBIX

(BKJTFOYAsT BBIYMCIICHHE CYMMBI,
CpeaHero apu(pMeTHYECKOro,

HauO0OJBIIETO ¥ HANMEHBIIIETO

MIPaKTHKO-

OPHUECHTHPOBAHHBIX 3a/1a4
[IpakTuueckas pabora

KontponbHas padora



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

3HAYEHUM, pELICHUE YPABHEHUH,
BBIOOP ONTUMAIIEHOTO PEIICHUS,
oI00p JIMHUM TPEH/IA, PEIICHUE

3a/1a4 MPOTHO3UPOBAHUS).

Hroro no pazneny 14
S. Hrorosoe 14 bubnnoreka [JOK Pemienue yueOHbIX 1
MIOBTOPCHHE PAKTUKO-
https://lesson.academy-
OpPUEHTUPOBAHHBIX 337124
content.myschool.edu.ru/
[IpakTuueckas pabora
OBILIEE KOJIMYECTBO | 136 35
YACOB I1O

[NPOTPAMME



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

TEMATHYECKOE INTAHUPOBAHMUE

11 KINNACC
Cnocob oueHkn
KonnyectBo yacos NTOrOBbIX
HaumeHoBaHm nnaHnpyembix
ONEeKTPOHHbIE (UG POBLIE) Cnn1cok UTOroBbIX NaHUpyembIX
Ne | e pasgenos u KoHTp pesynbTaTtoB
obpasoBaTtenbHble pe3ynbTaToB C yKazaHMeM 3TanoB MX
n/n TeM onbH | Mpaktuny
pecypchl dopmmpoBaHus
nporpamMmel | Beero | ble eckue
paboT | paboTbl
bl
Paszgen 1. TeopeTuyeckue oCHOBbI MHPOPMATUKKN
1.1 NHdopmauma 10 3 Bubnnoteka LIOK BflageHne npeacrasfeHnamMm O | YCTHbIN onpoc
n pPONN MHGOPMaLMK N CBA3AHHBLIX C HEW
https://lesson.academy- PeweHne y4yebHbIx n
MHopMaumno npoueccoB B MNpuUpoae, TEXHUKE W
content.myschool.edu.ru/ npakTUKo-
HHble obuwecTse, NOHATMAMM
_ | OPMEHTMPOBAHHbIX
npoueccsl obpasoBaTtenbHas «MHpopmauusay, «UHPOPMAaLNOHHbIN
3agad

nnatcpopma AKnacc

https://www.yaklass.ru

npouecc», «Ccuctema», «KOMMOHEHTbI
CUCTEMbI», «CUCTEMHbIN  3PdeKT»,
«UHOPMaLVOHHaS cucrtemanr,

«cucTema ynpaBrneHus»;



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://www.yaklass.ru/

obpasoBarenbHas
nnatdgopma POLU
https://resh.edu.ru/

1.2

Mopenuposa

Hne

Bubnnoteka LIOK

https://lesson.academy-

content.myschool.edu.ru/

obpasoBaTtesnbHas
nnatgopma AKnacc

https://www.yaklass.ru

obpasoBartenbHas
nnatdgopma POLU
https://resh.edu.ru/

YMEHUe peluatb anroputmumyeckmne
3afjayn, CBsi3aHHble C  aHanu3om
rpacoB (3agaun NoCTpoOEeHust
ONTUManbHOro nyTn mMexay
BepwuHaMmuM rpadpa, onpeaeneHuns
KONM4YecTBa pasnuyHbIX NyTen mexay
BepLUNHAMM OPUEHTUPOBAHHOIO
auMKIIM4YeCcKoro rpaca), yMeHune
NCNonb30BaTh AepeBbsi NPU aHanmae u
NOCTPOEHUM KoOoB n ans
npeacraBneHus apudMeTUYecKnx
Bblpa)XX€HWU, TMpu peleHun 3agad
NMoucKa 1 COPTUPOBKU, YMEHUE CTPOUTb
AepeBo Urpbl no 3aaHHOMY
anropuTtmy, pa3pabaTbiBaTb n
obocHoBbIBaTh BbIUIPbILLHYHO

cTpaTternto urpbl,

YCTHbIN onpoc

PeweHne y4yebHbIx n
NpaKTUKo-
OPUEHTUPOBAHHbIX

3agay



https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

WToro no pasgeny

18

Pasgen 2. AnroputMmbl U nporpaMmMmmpoBaHue

2.1

OneMeHThI
Teopuu

anroputMoB

6

1

Bubnnoteka LIOK

https://lesson.academy-

content.myschool.edu.ru/

NnoHMMaHne ©6a30BbIX anropMTMoB
06paboTkn 4MCNOBOM W TEKCTOBOW
WHopMauum  (3anMcb  4Yucen B
MO3ULMOHHOW  CUCTEME  CUUCIEHUS,
HaxoXaeHue BCexX MpOoCTblIX 4ucen B
3agaHHOM  guanasoHe, o0bpaboTka
MHOropaspsiaHbIX LenbIx yncen,
aHanu3 CMMBOJbHbIX CTPOK U ApYyrux),
anropuTMOB Noucka W COPTUPOBKM,
yMeHune onpenensaTb CNOXHOCTb
n3yvyaemblx B Kypce 6a30BbIX
anropuTMoB (cymmmnposaHune
9N1eMEHTOB  MaccumBa, COPTUPOBKa
mMaccuBa, nepebopHble anropuTMbl,
ABOWYHBIA  MOWUCK) W NpPUBOAUTH
npuMepbl  HECKOMbKUX  anropuTMoB
pasHOM CMNOXHOCTU AN peleHns

O[IHOW 3agauu;

PeweHune y4yebHbIx n
NpaKkTUKo-
OPUEHTUPOBAHHbIX

3agay

MpakTnyeckasn

paboTa



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

2.2

Anroputmsl u

CTPYKTYpbI
AaHHbIX

28

10

Bubnnoteka LIOK

https://lesson.academy-

content.myschool.edu.ru/

ymMeHune paspabatbiBaTb n
peanu3oBbiBaTb B BUAE NporpaMmm
6asoBble anropuTMbl, yMeHune
Ncrnonb3oBaTb B nporpammax AaHHble
pasrinyHbIX TMMOB C YYETOM
orpaHM4yeHMn Ha  guanasoH  ux
BO3MOXXHbIX 3HAYEHWUN, NPUMEHSATL NpPU
peleHnn 3agady  CTPYKTYpbl AaHHbIX
(cnuckn, crnoeapu, CTEKW, ouvepenum,
aepesbsi), uvcnonb3oBaTb 6HasoBble
onepauunm CcO CTPyKTypamu AaHHbIX,
NPUMEHSATb cTaHOapTHble n
cobCcTBEHHbIE  nognporpamMmmbl  Ans
00paboTkM  YMCNOBLIX  AAHHBbIX U
CUMBOJTbHbIX CTPOK, UCNOMb30BaTb Npu
pa3paboTke nporpamMmm 6BGUBNMOTEKN
noanporpamm, 3Hatb PyHKUMOHArbHbIE
BO3MOXXHOCTU WHCTPYMEHTanbHbIX
cpeactB cpedbl pas3paboTku, ymeHue
ncnonb3oBaTtb  CpeacTBa  OTNaAKu

nporpamm B cpene

PeweHne y4yebHbIX n
NpaKkTUKo-
OPUEHTUPOBAHHbIX

3aau

MpakTnyeckasn

paboTa



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

nporpaMMMpoBaHus, yMeHue

[AOKYMEHTMPOBaTb NPOrpamMMbl;

2.3 OcHoBbl 1 5
0OBbEeKTHO- 16
OpPUEHTUPOBAHH
oro

nporpamMmmupoBa

HUA

Bubnmnoteka LIOK

https://lesson.academy-

content.myschool.edu.ru/

NOHMMaHne OCHOBHbIX MPUHLUMNOB

pa6OTbI, BO3MOXHOCTEN U orpaHn4yeHusa

npuMeHeHnd TEXHOMNOrnmn
MCKYyCCTBEHHOrIo MHTEINEeKTa B
pa3fmin4vHbIX obnacrsx, Hann4yune

npeacTaBneHnn O Kpyre pellaemblxX
3agau MaLUMHHOIo obyyeHus
(pacnosHaBaHud, Knaccudukaumm wm
NPOrHO3NPOBaHUS) HanuMyue
npeacrtaBneHMn o6  McnonbL3oBaHUK
WHGOPMALMOHHBIX  TEXHONOIMN B
pasnU4YHbIX npodgeccuoHasnbHbIX

cepax.

PelueHne y4yebHbIX n
NpakTuKo-
OPUMEHTUPOBAHHbIX

3agay

MpakTnyeckas

paboTa

Wtoro no pasgeny
50

Pasgen 3. UHdhopmaunMoOHHbIe TeXHONornm
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3.1

KomnbloTepHo-
MaTeMaTuyecko
e
MOAeNMpoBaHu

e

Bubnnoteka LIOK

https://lesson.academy-

content.myschool.edu.ru/

yMeHue NCnonb30BaThb
KOMMNbIOTEPHO-MaTeMaTU4eckmne

mModenu nAns adHanusa o6bekToB W
npoueccoB: dopMynMpoBaTb  Lesb
MOJENMPOBaHNsI, BbINOMHATL aHanus
pe3ynbTaToB, MOJSlyYEHHbIX B XOo4e
MOZenMpoBaHus, oLeHMBaTb
COOTBETCTBUE mMoaenm
mMoaenMpyemMomy obbekTy nnm
npoueccy, NpeacTaBnsATb pes3ynbTaTbl

mMoaesnimpoBaHund B Harn4aHomMm suae;

PeweHne y4yebHbIX n
NpaKkTUKo-
OPUEHTUPOBAHHbIX

3aau

MpakTnyeckasn

paboTa

3.2

Basbl gaHHbIX

10

Bubnuoteka LIOK

https://lesson.academy-

content.myschool.edu.ru/

BNageHne OCHOBHbIMW CBEOEeHUSMU
0 0Gasax [faHHbIX, WX CTPYKType,
cpeacTBax co3faHus u paboTbl C HAMM,
yMEHME  MCMomnb3oBaTb  TaGMM4YHbIE
(pensaunoHHbIe) 6a3sbl AaHHbIX
(cocTaBnATb 3anpockl B 6a3ax AaHHbIX,
BbINOSMHATbL  COPTUPOBKY UM MOWUCK
3anucen B 6ase AaHHbIX, HAMNOMHATb
paspabotaHHyto 6a3y OaHHbIX) U

cnpaBo4Hble CUCTEMDbI,

PelueHne y4ebHbIX 1
npaKTuKo-
OPVEHTUPOBAHHbIX

3agad

MpakTnyeckas

paboTa



https://lesson.academy-content.myschool.edu.ru/
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3.3 Beb-canTbl Bubnnoteka LIOK yMeHue co3gaBatbh BeO-CcTpaHuubl; | PewweHne y4ebHbIX 1
14 NpPaKkTUKo-
https://lesson.academy-
OPUEHTUPOBAHHbIX
content.myschool.edu.ru/
3agad
MpakTnyeckasn
paboTa
3.4 KomMmnbloTepHas 8 Bubnnoteka LIOK BbInonmHATE 001110 KOPPEKIIHIO PeweHune y4yebHbIX n
rpadovka 1 poBbIX H300pakeHuit. [I[pumeHsITH npakTuKo-
https://lesson.academy-
MHCTPYMEHTBI I'pa)uueckoro peakTopa Kk | OPUEHTUPOBAHHbIX
content.myschool.edu.ru/
OTACIIbHBIM o0acTam I/I306pa)KeHI/ISI. 3agad
CTpouTh MHOTOCJIOWHBIE N300paKEHHUS C
MpakTnyeckas
HCII0JIBb30BaHHUEM MaCOK, TOTOBUTH
paboTa

WLTIOCTPAIMHN JJIs pa3MeIIeHHs Ha BeO-
caliTax, co3/laBaTh aHUMHPOBAHHbIC
n3zo0paxenus. Co3naBaTe BEKTOPHbBIE
N300paKeHHsI C TIOMOIIBIO PETaKTOPa
BEKTOPHOU TpapyKH UM HHCTPYMEHTOB

TEKCTOBOT'O MPOIIECCOPA.
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3.5 3D- 8 Bubnuoteka LLJOK [TosSICHATH PUHIIMTIBI TOCTPOCHHUS PeweHune y4yebHbIX 1
MoAenupoBaHu TPEXMEPHBIX MOJEIIECH. BBIOIHATH NnpakTUKo-
https://lesson.academy-
e OIepalyu 1o MOCTPOCHUIO U OPVEHTUPOBAHHbIX
content.myschool.edu.ru/
pPEOaKTUPOBAHUIO TPEXMEPHBIX MOJIEIEH. 3agad
Pa3mMeniars Ha BUPTYyalbHOMU CIIEHE
MpakTnyeckasn
HCTOYHHUKU OCBCHICHUA U KaMCPBhI.
paboTa
IIpuBOAUTE IPUMEPHI UCIIOJIB30BAHUS
TEXHOJIOTMI BUPTYaJIbHOM U IONOJIHEHHOU
PCaIbHOCTH.
Wtoro no pasgeny
48
4. NToroBsoe 20 Bubnuoteka LLOK PelwweHune y4yebHbIX 1
NOBTOPEHME NpaKTUKO-
https://lesson.academy-
OPUEHTUPOBAHHBIX
content.myschool.edu.ru/
3agad
MpakTnyeckas

paboTa



https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/

OBLLUEE
KONMMYECTBO YACOB
MO NMPOrPAMME

136

37




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
/i Tema ypoka Beero KourpoJusbnbie | IIpakTHyeckue ilsyqe}mﬂ ::6;)1;1;0]33“““[“‘:
padoThI padoThI pecypenr
TpeOGoBaHust TEXHUKH 0€30MACHOCTU U
1 TUTHUEHBI IIPU paboTe C KOMIIbIOTEPAMU U 1
JPYTUMH KOMIOHEHTaMHU [IU(PPOBOTro
OKPYXKECHUS
5 [TpuHIMIBI pabOTHI KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMH C TIOMOIIIBIO TITHH. 1
KoHTposiepsl BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE 1
IIPOrpaMMBI IIPOLIECCOPOM
OneparuBHas, IOCTOSIHHAS U
5 JOJITOBPEMEHHAs aMsATb. KoHTpoIepbl 1
BHEIIHUX yCTPOHCTB. IIpsmoii noctyn k
naMsATH
6 CoBpeMEHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
[IporpamMmmMHoe obecrieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOMIJIBHBIX YCTPOMCTB
8 CucreMHO€ MTpOorpaMMHOE OOecreueHue. 1

OnepanoHHbIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

o [TapannensHoe nporpaMMHpOBaHUE

10 WNHctannsuus v JeMHCTaIUTALMS
MPOrpaMMHOTO 00ecreueHus
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MenieHus] © UMEHOBaHUS (ailioB B
noyiroBpeMeHHou nmamstu. [11a6nons! s
omucaHus rpynn GanaoB
3akonomarenscTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
oOecIieueHus U JaHHbIX
[TpuHIMIIBI TOCTPOCHUS U anapaTHbIe

13 KOMITOHEHTHI KOMITbIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Certb HnTepHeT

15 Pasnenenune IP-cetn Ha moaceTu ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Buasl nestensHocTr B cetn MIHTEpHET.

17 Cepaucsl UnTepHeTa. ['ocynapcTBeHHbBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 WudopmannonHas 6e30macHOCTb

19 BpenoHnocHbie mporpamMMHOE
o0ecrnieueHre U MeTobl OOPHOBI C HUM

20 [IpakTudeckas pabota 1mo Teme

"AHTUBHPYCHBIE IPOrpamMMBbl"”




21

Opranuzanys JU4YHOTO apXuBa
unpopmanuu. PezepBHoe KonupoBaHue.
[TaponbHas 3ammra apxuBa

22

[u¢poBanmne JaHHBIX

23

AnroputMm mudpoanus RSA.
Creranorpadus

24

[IpakTuueckas pabota 1mo Teme
"[lInppoBanue naHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
NudopmaiinoHHble IpoIiecchl B
MPHUPOJIE, TEXHUKE U 00IIeCTBE

26

HenpepbIBHBIE U AUCKPETHBIE BETMYNHBI
u curHaisl. Heo6xoaumocTs
JTUCKpeTH3alMy HHPOpMALIUHY,
npeJHa3sHauYeHHOH JUIsl XpaHEeHHUs,
nepegaayu 1 00paboTKH B IUPPOBBIX
cucreMax

27

JIBonuHoe koaupoBaHue. PaBHoMepHBIe
Y HEpPaBHOMEPHBIE KOJIBI.
JlexonupoBaHue COOOIIECHUN,
3aIIMCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

28

Ycnosue @ano. Iloctpoenue
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C
nomoInkio aepesa. ['pap An. A. Mapkosa

29

EnuHUIBI 13MEpeHns KOJTHMYeCcTBa
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(POpMAIIUU




30

CucreMsl CUMCIIEHUS

[TepeBon uncel U3 OAHON CUCTEMBI

31 CUHUCIICHUS B IPYTYIO
JIBon4Hasi, BOCbMEpUYHas U

32 IIeCTHAAIATepUYHAS CHCTEMBI
CUMCIICHUS, CBA3b MEXKLy HUMHU
JIBou4Hasi, BOCbMEpUYHas U

33 IIECTHAAATCPUYHAS CHCTEMBI
CUHUCIIEHUS, CBA3b MEXly HUMHU
JIBou4Hasi, BOCbMEpUYHas U

34 HIECTHAAIATEPUYHAS CHCTEMBI
CUHUCIIEHUS, CBA3b MEXKly HUMHU

35 Apudmernueckue oneparyy B
MO3UIMOHHBIX CUCTEMaX CUUCIIEHUS

36 TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUUCIICHUS

37 JIBOMYHO-JIECATUYHAS CUCTEMA
CUMCIICHUS

38 KoaupoBanue TekcToB

39 PacTpoBoe xomupoBaHue n300paskeHM
[IpakTuyeckas pabora o Teme

40 "luckperusarus rpaguueckoi
uHpopmanuu"
L{BeToBBIE MOsIENU. BekTopHOE

41 KoaupoBanue. @opmarsl (Haitinos.

TpéxmepHnas rpaduxa. @pakranbHas
rpaduka




42

Koauposanue 3Byka. Onenka
UHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JTaHHBIX TIPY 3aJJaHHBIX YaCTOTE
JIMCKPETU3AIMU U P3PS AHOCTH
KOJIMPOBAHUS

43

[IpakTuueckas pabota 1o Teme
" JluckpeTursanus 3ByKOBOM
nHpopmarun"

44

OcHOBBI anreOpsl JIOTUKA

45

Jlornueckue oneparuu. Tabmuibr
NUCTUHHOCTHU

46

Jlorndeckue BeIpakeHus. Jlornueckue
TOXAeCTBa. JJoKa3aTeNbCTBO JIOTHUYECKUX
TOIECTB C IIOMOIIBIO TaOJIMIL
NCTUHHOCTH

47

[IpakTudeckas pabota mo Teme
«ITocTpoenue u aHanu3 TaOIHIL
WCTUHHOCTHU B TaOJIMYHOM ITPOIIECCOPEH

48

Jlornueckue Ooncpalru 1 orepan Halg
MHO>KECTBaMH

49

Jlornueckue oneparyu 1 orepaniu Haj
MHOKECTBAMU

50

3aKoHbI AJIreOphI JTOTHKH.
DKBUBaJIEHTHbIE MPEe0Opa30BaHU
JIOTHYECKHUX BBIPAKEHUI

51

Jlornyeckue ypaBHEHHUS U CUCTEMBI
YpaBHEHUI




52

Jlornueckue GpyHKINUN. 3aBUCUMOCTD
KOJIMYECTBa BO3MOKHBIX JTJOTHUYECKHUX
GyHKIUH OT KOJIMYEeCTBa apryMEHTOB.
[TonHble cucTeMbl TOrMUYECKUX QYHKIUI

53

Kanonuueckue Gpopmbl JTIOTHUECKUX
BbIpaxkeHuil. COBEpIlICHHbBIE
JTN3BIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpMaJbHbIEe (POPMBI, AJITOPUTMBI X
MIOCTPOCHHUSI 110 TAOIHIIE HCTUHHOCTH

54

Jlornyeckue 2JIEMEHTHI B COCTaBe
KOMIIBIOTCpa

55

Tpurrep. Cymmarop. MHoropa3psaHbii
CyMMaTop

56

[TocTpoeHune cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3aluch JOTUYECKOTIO
BBIPA)KEHMS 110 JIOTHYECKOU CXeMe

57

MHUKpOCXeMBbI U TEXHOJIOTHUS UX
MIPOU3BOJICTBA

58

[IpencraBneHue HEIbIX YUCEN B TAMATH
KoMIbroTepa. OrpaHUYEHHOCTh
JlMara3oHa yuces pyu OrpaHu4YeHUu
KoJm4ecTBa paspsaos. [lepenonnenue
pa3psAHON CETKH

59

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOWYHBIIH
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIIbHBIX
qucen




[ToOuTOBBIC TOTUYECKHE OTICPAIUH.

60 Jlornueckuii, apuMeTHUCCKUI 1
UKITHYECKUI CIBUTH

61 [ugpoBanue ¢ TOMOLILI0 TOOUTOBON
onepauuu «uckaovaroniee MIIN»

62 [IpencraBnenue U XpaHeHUE B MAMATH
KOMIIBIOTEpA BELIECTBEHHBIX YUCET
BeimonHeHue onepariuii ¢

63 BEIICCTBEHHBIMH YHCIIAMH, HAKOTIJICHHUE
OMOOK MPHU BBIYUCICHUIX
[IpakTuyeckas pabora 1o Teme

64 «M3ydeHune nmopaspsaHOro MaliMHHOTO
MPEJCTABIICHUS IIEJIBIX M BEIIECTBEHHBIX
qHCe

65 AHanus aJropuTMoB
DTarnbl peneHus 3a/1a4 Ha KOMITBIOTEPE.

66 WNHcTpyMeHTallbHBIE CPEICTBA:
TPAHCIATOP, OTJIATUUK, TPOPUIUPOBILUK
Cpena mporpaMMHUpPOBaHHUS.

67 Komnunsiust 1 mHTEpIIpeTanus
nporpamMMm. BupTyaisHbIe MaITHEL.
WuTerpupoBanHas cpena pa3paboTKH

68 MeToab! OTIIAAKH POTpaMM

69 Tumnbl nepeMeHHBIX B 3bIKE
IPOrpaMMHUPOBAHUS

70 OO0paboTKa eJIbIX YhCce

71 O6paboTKa BEIEeCTBEHHBIX YHCEI




72

CrnyualiHble U IICEBAOCITyYaliHbIE YnCIa

73 BerBnenus. CioxHble ycI0BUs
74 [ukbl ¢ ycrmoBueM
[ukibl 1O NEPEMEHHOM.
75 B3anmMo3amMeHs1eMOCTh pa3IMuHbIX BUIOB
LUKJIOB
76 O0paboTka HaTypaTbHBIX YUCEIT C
MCTIOJIb30BAHUEM IIUKIIOB
HaxoxeHue Bcex MpoCThIX YKCeN B
77 3aJaHHOM Juana3one [IpakTuaeckas 0.5
pabota o Teme «Pemienue 3aaau '
METOAOM mepedopay
78 WNHBapuaHT nuKIa
79 JIOKyMeHTHpOBaHUE IPOrpamMm
80 O0paboTka JaHHBIX, XPAHALIUXCS B
(aiimax
81 Pa3Ouenne 3a1aun Ha mo3a0a49u
Hcnonb3oBanue cTaHIapTHOM
89 OMOIMOTEKH A3bIKA IPOTPAMMHUPOBAHHUS.
[onkmoueHne OMOIMOTEK TOAMPOTrPaAMM
CTOPOHHMX NPOU3BOJUTENCH
83 [Tonmporpammel (poueypsl 1
GbyHKITUN)
84 [MommporpamMmel (ipotierypsl 1
byHKIIN)
g5 [IpakTuyeckas pabora o Teme 1

"Pa3pabotka nmoamporpamm"




Pexypcusi. PekypcruBHbIE 00BEKTHI
(bpaxransr). PekypcuBHbIE IpOLIETYPHI U

86 ¢byukuun. Mcmons3oBaHue cTeka s
OpraHU3aIHi PEKYPCHUBHBIX BHI30BOB

g7 [TpakTuueckas pabota 1mo Teme
"PekypcuBHbIe moanporpaMmal"

88 MonaynpHBIN IPUHLIMII IIOCTPOCHUS
porpaMm

89 YuciieHHbIE METOJIBI

90 [TpakTrueckas paboTa Mo Teme
«YucneHHoe pelieHne ypaBHEHUI

01 Hcnosb30BaHne AUCKPETU3ALMH B
BBIYMCIINTENIBHBIX 3a7a4ax
[TpakTuueckas paboTa Mo Teme

92 « I TpuOKEHHOE BEIYUCIICHHE JTHH
KPUBBIX U TUIOHIaAeH QUryp»

03 [IpakTuueckas pabora no teme «Ilouck
MakcuMyMma (MUHUMYyMa) QyHKIHN
OO6paboTka CHUMBOJIBHBIX JTAaHHBIX.

04 AJTOpUTMBI 00paOOTKH CUMBOIBHBIX
CTPOK: IOJICUET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHne CTPOKU Ha CJI0Ba MO
MPOOEIBHBIM CHMBOJIAM

96 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX

CTPOK: ITOMCK MOJCTPOKU BHYTPH JTaHHOU




CTPOKH; 3aMEHA HAlJICHHOHN IIOJICTPOKHU
Ha JIPYTYI0 CTPOKY

97

[IpakTyeckas pabora o Teme
"O6paboTKa CTPOK C UCIIOJIL30BAHUEM
¢byHKUMH cTaHAapTHON OMOTMOTEKU
sI3pIKa IPOTrpaMMUPOBaHUs"

98

I'eHepanus coB B 3aJaHHOM aJi(haBUTE

99

MaccuBBI ¥ IOCIEN0BATEIBHOCTH YHCEN.
[IpakTnueckas padoTa 1Mo Teme
"3amnonuenue maccusa'

0.5

100

O060061EHHbIE XapaKTEePUCTUKNA MAaCCHBA

101

JIMHEWHBIN MOMCK 3aJaHHOT0 3HAUCHUS B
Maccuse. [IpakTuueckas paboTa o Teme
"JInHEeHBIA MOUCK 3aJaHHOI0 3HAYEHUS
B MaccuBe"

0.5

102

[IpakTnueckas padora no teme "Ilonck
MUHUMAJIBHOTO (MaKCUMaJIHHOTO)
SJIEMEHTA B YHCIIOBOM MaccuBe"

103

CopTHupoBKa 0JJHOMEPHOTO MacCHBA.
[TpocThie METOIBI COPTHPOBKH.
[IpakTuueckas pabota 1o Teme
"[IpocThie METOIBI COPTUPOBKHU
Maccusa'

0.5

104

CoptupoBka ciausHueM. beicTpas
COPTHPOBKA MaccuBa (aJropuTMm
QuickSort). IpakTuyeckas padboTa 1o
teMe "bricTpast copTupoBKa MaccuBa'

0.5




JIBOUYHBIN MIOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora o Teme 1 0.5
" JIBOMYHBIN TTOUCK"

106 JIByMepHbIE MacCHUBHI (MaTPHUIIbI) 1

107 AnropuTMbI 00pabOTKH MaTPHIL 1

108 Pemtenue 3amay againmsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 KommnbrorepHas BEpCTKa TEKCTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JOKYMEHTOB C MaTeMaTH4YeCKUMHU 1 1
dbopmymnamu"

112 NHCcTpyMEHTHI peLieH3UPOBAHMS 1

113 }:IpaKTI/I‘leCKa}I paboTa 1o Teme ) 1 1

MHoOTOCTpaHUYIHBIE JTOKYMEHTHI

Ob6naunblie cepBuchl. KomnektuBHast

114 paborta ¢ nokymeHntamu. [IpakTuueckas 1 0.5
pabota no Teme "KosiektuBHas paboTa ¢
JTOKyMeHTaMu"

115 Anann3 ga"HHeIX. bosbiie naHHbIe 1

116 MarmmHHOe 00yueHune 1

117 AHanu3 JaHHBIX ¢ TOMOIIBIO 1
AJIEKTPOHHBIX TaOJIHUIL
[IpakTryeckas pabora no Teme "AHanuz

118 JAHHBIX C TTOMOILBIO 3JIEKTPOHHBIX 1 1
Tabaun"

119 [Toctpoenue rpadukoB GpyHKINH. 1 05

[IpakTuyeckas pabora o Teme




"HarnsgHoe npeacraBieHue pe3yibTaToB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE IMarpaMM CPeJICTBaMU peJaKkTopa
AJICKTPOHHBIX TabIUIT"

JIunum tpenna. [Ipakruueckas pabora o

120 teme "IlogOop nmuHUM TpeHaa, 1 0.5
MpOrHo3upoBanue"
[Ton6op napamerpa. [IpakTuueckas

121 pabora HOvTeMe "YuclieHHOE pelleHne 1 05
ypaBHEHUH C MOMOIIBIO 10A00pa
napameTtpa"
OnTuMu3anus Kak OMCK HAMITY4IIero
pelIeHHsI B 3aJaHHBIX YCIOBHUSX.

122 [IpakTrueckas paboTa Mo Teme 1 0.5
"Pemienne 3a1a4 ONTUMU3ALMH C
MTOMOIIIBIO AJIEKTPOHHBIX TaOIuUI"

123 PesepBHOE Bpems 1

124 PesepBHoe Bpems 1

125 PesepBHOoE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHoe Bpems 1

128 PesepBHoe Bpems 1

129 PesepBHOE Bpems 1

130 PesepBHoe Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHoe Bpems 1

133 PesepBHOE Bpems 1




134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 915

I[TPOTPAMME




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Koutpoabhbie | - Tpakruyeckue u3yuyeHusi | oOpa3oBaTesibHbIE
padoTbI padoThI pecypesI
1 KomuuectBo nndopmarim 1
2 ANTOPUTMBI C3KaTHS TaHHBIX
Anroputm Xahdmana
[IpakTuyeckas pabora no Teme "CixaTre
4 JAHHBIX C TOMOIIBIO AITOPUTMA 1 1
Xadppmana"
5 Anroputm LZW 1
ANTOPUTMBI C’)KaTHUS JAHHBIX C TIOTEPSIMHU.
6 [TpakTuyeckas pabora no reme "CxxaTtue 1 05
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG, '
MP3)"
CxopocTh nepenayn TaHHBIX
ITomexoycTONYMBBIE KOABI 1
9 [TpakTideckas paboTa 1Mo Teme 1 1
"[TomexoycroiturBbie KOabI"
Cucrembl. KOMITIOHEHTHI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbIH 3D dexT. 1
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBS3b
11 Mogenu u MoaeIupoBaHue
12 I'padmr 1




13

Pemienue 3a1a4 ¢ momorsio rpados

14 HepeBbs

15 OCHOBBI TEOPUU UTP
[Ipaktuueckas padora o Teme "[lonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C IMOJIHON
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

18 [TpakTuueckas paboTa 1o Teme
"CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA"
dopmanuzanus NOHIATUS AITOPUTMA.

19 Mammuna TheropuHra Kak yHuBepcaibHas
MOJIeNIb BblunciieHni. Tesuc Uépua—
Trropunra
[TpakTrdeckas paboTa 1mo Teme

20 "CocTaBieHHe IPOCTON MTPOrpaMMBbI [
MamuHbl TeropuHra"

21 Mammna [Tocta

22 Hopwmanshsbie anropugmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIINMbIE

93 3a1a4yu. 3aja4a OCTaHOBA.
HeBo3MOKHOCTH aBTOMATHYECKOU
OTJIAJKU TPOTrpamMM

24 C10XHOCTb BBIYUCIEHUI
[Torck pOCTHIX YKCEN B 3aJJaHHOM

25 JIMarra3oHe ¢ TIOMOIIBI0 alirTOpUTMa

«pemeto Dpartochenar




26

[Ipaktuueckas padora no Teme "[lonck
IPOCTHIX YHCEIl B 33JaHHOM Jnana3oHe"”

27

MHoropa3psHble eJble YUCIIa, 3a/1a41
JUIMHHOU apu(METHKH

28

[TpakTuyeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOTIOpa3psHbIMU YHCIaMu"

29

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OoTOOpakeHHs ). X3II-TaOJIUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

30

[TpakTueckas paborta 1mo Teme
"[TocTpoeHue anhaBUTHO-YACTOTHOTO
cJIoBaps IS 33JJaHHOTO TeKCcTa"

31

AHanu3 TekcTa Ha eCTECTBEHHOM SI3BIKE.
Briaenenne nocieaoBaTeIbHOCTEN 110
nrabiaony. PerynspHsie BhIpaKeHHUs..
YacTOTHBIN aHATN3

32

[TpakTuyeckas pabora no reme "AHanus
TEKCTa Ha €CTECTBEHHOM S3bIKE"

33

Crexu. AHanIU3 NPaBUIBHOCTU
CKOOOYHOTO BBIpa)KEHUS

34

Brruncnenue apupmeTnieckoro
BBIPAXXEHMSI, 3alIICAHHOTO B
nocThuKcHOU Popme

35

[IpakTuyeckas pabora o Teme
"Boruncnenue apupMeTuieckoro




BBIPXCHHUSI, 3aIIICAHHOTO B
noctdukcHou popme"

36

Ouepenu. Mcnonps3oBanue odepenu A
BPEMEHHOI'O XpPaHEHUS JAHHBIX

37

[IpakTuyeckas pabora 1o Teme
"Ucnons3oBanue ouepean”

38

JHepeBbs. Peanuzanus aepeBa ¢ IOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BoMuHBIC
(bunapuebie) nepesbs. [locTpoenue nepena
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAXKCHUS

39

[TpakTueckas paborta 1mo Teme
"Hcnosib30BaHue JEPEBbEB IS
BBIYHCIICHUS apU(PMETHIECKUX
BbIpaKeHUI"

40

PekypcuBHBIE aropuT™MBI 00X0/1a IepeBa.
Hcnonp30BaHue CTEKa M OUEPEAU IS
00xo/a epena

41

PexypcuBHbBIE aliropuT™MBI 00X0/1a JAepeBa.
Vcrionp30BaHue cTEKa M OUEPEIH JUIs
o0xoja nepena

42

Anroputmsl Ha rpadax. [Toctpoenue
MHUHUMAaJIbHOI'O OCTOBHOTO JIEPEBA
B3BEIIEHHOI'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox rpada B
HIUPUHY




44

KonuuecTBo pa3auyHbIX yTEH MEXay
BEpUIMHAMU OPUEHTHPOBAHHOI'O
aluKIn4eckoro rpaga

45

Anroput™m JlefiKCTphI.

46

[TpakTuyeckas pabora no Teme
"BblurcieHue JUIMHbI KpaTyaiiiero myTH
MEXy BEepIIMHAMU Tpada (aIroputm
Hetikctpsrn)"

47

Anroput™m ®noiina—Y opiiania

48

3anaun, peraeMble ¢ TOMOIIBIO
JUHAMHYECKOTO TPOrPaMMHUPOBAHHUS
BBIUMCJICHHE PEKYPCUBHBIX (DYHKIMN

49

[TpakTuyeckas pabora o Teme
"Bbrunciienne peKypcuBHbIX (YHKIHH C
HOMOIIBIO JUHAMUYECKOTO
porpaMMupoBasus”

50

3amauu, penaeMpie ¢ TOMOIIBIO
JTUHAMHYECKOTO TPOrPaMMHUPOBAHHUS:
MoJICYET KOJMYECTBA BAPHAHTOB

51

[Ipaktuueckas padota nmo teme "[loxcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JTUHAMHYECKOTO TPOrpaMMUpOBaHUs"

52

3agauu, perraemMple ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOl”paMMI/IpOBaHI/IH .
3aJa4yu OIITUMU3allun

53

[TonsiTue o mapagurmax
nporpammupoBaHusi. O030p SI3bIKOB
IPOrPaMMHUPOBAHHUS




[Tonsarue 06 06BEKTHO-OPHEHTUPOBAHHOM

>4 POTPaMMHUPOBAHUH

55 OO0bekThI U K1acchl. CBOMCTBA M METOIbI
00BEKTOB

56 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme

57 "Hcnonb30BaHKe TOTOBBIX KJIACCOB B 1
nporpamme"

58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO MOJIX0/1a
[TpakTudeckas padora "Pa3paborka

59 MPOCTOI MPOTPaMMBbI C UCIIOIB30BAaHUEM 1
KJj1accoB"”
WNukancymnsiuus. [Ipaktudeckas padbota no

60 teme "Pa3paborka kiacca, 0.5
UCTIOJTB3YIOLIETO WHKATICYJISIIHIO"

61 Hacnenosanue. [Tomumopduzm

62 [TpakTideckas paboTa 1Mo Teme 1
"Pa3zpaboTka nepapxuu kjiaccon"
Cpenpl ObICTpO# pa3pabOTKH MPOTPaMM.

63 [TpoexTrpoBanue nHTEpPEiica
MOJIb30BATENS

64 [TpoexTupoBanue nntepdeiica
TIOJTb30BATEIS

65 Hcnonb30BaHne TOTOBBIX YIIPABISEMBIX

3JIEMEHTOB JUIsl TIOCTPOEHUs HHTepdeiica




66

[IpakTuyeckas pabora o Teme
"Pa3paboTka mporpaMmsbl ¢ TpadUueCKUM
uHrepdericom”

67

H3ydenne BTOpOro si3bika
IIPOrpaMMHUPOBaHUS

68

H3ydenne BTOpOro si3bika
IIPOrpaMMHUPOBaHUS

69

OTanel KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOJCIUPOBAHUS

70

I[I/ICKpCTI/ISaI_II/IH IIpu MaTCMATNYICCKOM
MOJCINPOBAHUH HCIIPCPBIBHBIX
IMpoIcCCoB. MO,I[CJ'II/IpOBaHI/IC JABUXKXCHUA

71

[IpakTuyeckas pabora 1o Teme
"MopenupoBaHue ABUKEHUA"

72

MonenupoBaHue OMOJIOTHYECKUX CUCTEM.

[IpakTuyeckas pabora o Teme
"MopenupoBaHre OMOJIOTUUECKUX
cucrem"

0.5

73

MaremaTudeckue MOJACIHN B OKOHOMHKE.
BrrancionrensHbIE OKCIICPUMCHTEI C
MOACIISIMHA

74

BepostHocTHBIE MOAEnH. [IpakTrueckas
pabora o Teme "MmutarmonHoe
MOJICJINPOBAHUE C TOMOIIBIO METOJ1A
Momnte-Kapno"

0.5

75

KomMnbproTepHoe MoI€IMpPOBaHUE CUCTEM
yIpaBJiIeHUS

76

O6paboTka pe3yabTaToOB SKCIIEPUMEHTA




TabnuuHbIe (pEeNAIMOHHBIC) 0a3bl

77
JAHHBIX
[Touck, copTUpOBKa U GUIBTPALUSL

78 JAHHBIX. 3aIPOCHl Ha BEIOOPKY JTaHHBIX.
3ampocsl ¢ mapaMeTpaMu. Beraucisiemble
OJISL B 3aIIpOcax

79 [Tpaktuyeckas padora no teme "Padora ¢
roToBO# 0a30i JaHHBIX"
Mmuorota0nuunblie 60a3bl JaHHBIX. THITBI

80 cBsizel Mexay Tabnuuamu. BaenHui
kito4. I{eocTHOCTh 0a3bl JaHHBIX
[TpakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOrOTaOIMYHOM Oa3bI
IaHHBIX"

89 3arpocsl K MHOTOTaOIMYHBIM 0a3aM
TAHHBIX

83 [IpakTuueckas pabota mo Teme "3anpocsl
K MHOT'OTa0JIMYHON 0a3e JaHHBIX"

84 S3pIk yripaBnenus qanasiMu SQL
[TpakTnyeckas paborta o Teme

85 "VpaBiieHuEe JaHHBIMH C TIOMOLIBIO
si3pika SQL"

86 Hepensiunonusie 6a3bl JaHHBIX.
DKcIepTHBIE CHCTEMBI

87 HHTepHeT-pUiioKeHus
IlonsiTHE O CEpPBEPHON U KIMEHTCKOU

88 qacTsax caiita. TeXHOIOTHS «KITUSHT —

cepBepy, €€ JOCTOMHCTBA U HEJIOCTATKH




89

Ocuossl ga361ka HTML

[IpakTyeckas padora o Teme

90 . N 1
Co3nanue TeKCTOBON BeO-CTpaHHIIBI"
91 OcHosbl si3p1ka HTML
92 OcHosbl si3p1ka HTML
[IpakTyeckas padora o Teme
93 "Co3ganue BeO-CTpaHUIIbI, BKIFOYAIOIIEH 1
MYJIbTUMEAUMHBIE O0BbEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJ1€0)"
OCHOBBI KacKaJIHBIX TaOJIHI] CTUIIEH
94
(CSS)
[TpakTuyeckas pabora no Teme
95 "OdopmiieHre cTpaHUIIbI C TOMOIIIBIO 1
KacKaIHbIX TaOmur cTuieii”
96 Cuenapuu Ha si3bIke JavaScript
97 Cuenapun Ha s3bike JavaScript
98 ®opMmbl Ha BEO-CTpaHUIIE
99 [TpakTryeckas pabora o Teme 1
"Ob6paboTka faHHBIX (hopM"
100 Pazmenienue BeO-caiiToB. Ycmyra
XOCTHHTA. 3arpy3ka ¢aiioB Ha CalT
Kanpuposanue. Mcnpasienue
101 nepcnekTussl. ['ucrorpamma. Koppexuus
YPOBHEM, KOPPEKIIHS LIBETA.
OO0eciBeunBaHME IBETHBIX N300paKeHUI
102 BBoj n3o00paxkenuil ¢ uCronb30BaHNEM 05

pa3IMYHbIX HU(GPOBBIX YCTPOMCTB.




[IpakTyeckas padora o Teme
"O6paboTka mudpoBsIx dhoTorpaduii”

Peryms. Pabora ¢ o6mactsimu. OUIBTPHL.

103 [IpakTuyeckas pabdora o reme "Perymib 0.5
dpoBbIX poTorpaduii"
MHorocoiiHble H300pakeHusl.

104 Texkcrosble cion. Macka ciosi. Kanasl.
CoxpaHeHue BbIIETIEHHON 001acTH

105 [TpakTuueckas paboTa 1o Teme 1
"MHorocinoitHble n300paxenus"
[ToaroToBKa WILTFOCTpAIM 1J1s BEO-

106 caiToB. [IpakTuyeckas pabora 1o Teme 0.5
" AHUMHPOBAaHHBIC NU300paKeHUS"

107 Bekrophas rpaduka. Bekropuszanus
pacTpOBBIX U300paKeHUI

108 [TpakTrueckas paboTa 1o Teme 1
"Bekropnas rpaduxa"

109 [TpUHIUIIBI TOCTPOCHUS
penakTHpOBaHUS TPEXMEPHBIX MOJIEIICH
[TpakTnyeckas paborta o Teme

110 "Co3ziaHue NpocThIX TPEXMEPHBIX 1
Moxenen"”

111 Cerounbie Moaenu. Marepuasl

112 [TpakTrueckas paboTa 1o Teme 1
"CeTtouHnble mojenn"

113 MonenupoBaHie HCTOYHUKOB

ocsenieHus. Kamepsl




[IpakTuyeckas pabora o Teme

114 "Pennepunr" 1
115 AnnutuBHble TexHooruu (3D- 1
IPUHTEPHI)
116 [ToHsiTE O BUPTYaIbHON PEAIbHOCTH U 1
JIOTIOJIHEHHOM PEAIBHOCTU
117 Pe3epBHOE BpeMms 1
118 PesepBHOE Bpems 1
119 PezepBHOE BpeMms 1
120 Pe3epBHOE BpeMms 1
121 PesepBHoe Bpemst 1
122 PezepBHOE BpeMms 1
123 PesepBHOE Bpems 1
124 PesepBHOe Bpems 1
125 Pe3epBHOE Bpems 1
126 PesepBHOE Bpems 1
127 Pe3epBHOE Bpems 1
128 Pe3epBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepsHOe Bpems 1
131 PesepBHOe Bpemst 1
132 PesepBHOE Bpems 1
133 PesepBHoe Bpems 1
134 PesepBHOe Bpems 1
135 PesepBHOE Bpems 1




136 PesepBHOE BpeMms 1

OBIIEE KOJIMYECTBO YACOB 110

I[TPOT'PAMME 136 0 36.5







ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 061Iero
o0pa3zoBaHus

1.

3namo (nonumams)

11

[TonrMaHue OCHOBHBIX IMPUHLIHMIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB; TEHICHIIHIMA
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJOTHI; BJIaJICHUE HAaBBIKAMU PabOTHI C
OTIEPAIMOHHBIMUA CHUCTEMaMHU M OCHOBHBIMH BHJIAMH TPOTPAMMHOTO
obOecrieueHus Ui pelIeHHs y4eOHBIX 3aJad 1O  BBIOpAHHOM

crenuaiIn3anuu

1.2

Hanmuuune Hpe,I[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IpyuHOUIIaAX OpraHu3alvi H

(1)YHKI_[I/IOHI/IpOBaHI/I5I KOMIIBXOTCPHBIX ceTei

1.3

ITonnmanue OCHOBHBIX IMPUHOUIIOB JUCKPETU3aH Pa3JIMYHBIX BUO0OB

uHpopmarun

14

[Tonnmanue 6a30BBIX AITOPUTMOB OOpPaOOTKHM YHMCIOBOM M TEKCTOBOM
uH(popMalMK (3aMUCh YWCEN B TO3UIIMOHHOW CHCTEME CUHWCIICHHS,
JIETTUMOCTD IIE€JIBIX YHCEIT; HaXO0XK/IEHNE BCEX MPOCTHIX YUCEN B 3aJJaHHOM
nuana3zoHe; o00pa0OTKa MHOTOPA3pSIHBIX LENbIX YHCEN; aHaJIN3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe (bYHKHHOHaHBHLIe BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPEACTB

cpensl pa3paboTKu

1.6

BnaneHne OCHOBHBIMH CBEASCHHUSIMH O 0azax HAaHHBIX, UX CTPYKTYPCE,

CpeaACTBaxX CO3JaHUA U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOKHOCTeH " OTpaHUYECHUH TEXHOJIOTUN
HUCKYCCTBEHHOT'O HHTEJUIEKTa B PA3IMYHBIX OONACTIX; HaIWYHe
MpeJICTaBICHU 00 HCIOJIb30BAaHUU HH(POPMAIIMOHHBIX TEXHOJOTUH B

pa3IMyYHbIX TPO(eCcCHOHATBHBIX cepax

1.8

Brianenne TeopeTHyeckMM anmaparoM, MO3BOJSIOIIMM OCYIIECTBIISTh
IIPEICTABJICHNE 33JaHHOI0 HATYPAJIbHOI'O YHCIIA B PA3JIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOMHATH MpPeoOpa3oBaHUsl JIOTMYECKUX BBIPAKECHUH,
UCTOJb3YS 3aKOHBI alNreOphl JJOTHUKH; ONPEAEATh KpaTyalliii My Th BO
B3BEIIEHHOM Tpade U KOJMYECTBO NyTeH MeXaAy BepIIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOTO rpada




Ymemo

2.1

YMeHue uCHIOIb30BaTH KOMIIBIOTCPHO-MATEMATHYCCKHUC MOIACINU JJId
aHaym3a 00bEKTOB U MPOLIECCOB: (OPMYITUPOBATH 1T MOJICITUPOBAHHSI,
BBITIOJIHATH aHAJIU3 PE3YJIbTATOB, MOJYYCHHBIX B X0OJ€ MOJICIMPOBAHNUS;
OLICHMBATh AJCKBATHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTY WK
MPOLIECCY; MPEACTABIATh PE3yIAbTaThl MOAEIMPOBAHUS B HATISIAHOM

BUIC

2.2

YMenue KiacCHPUIMPOBATh OCHOBHBIC 3a/layll aHAIW3a JaHHBIX
(mporHo3upoBaHue,  KiIacCHpUKAlUs,  KJIacTepu3alus,  aHalu3
OTKJIOHEHUH ); TIOHUMATh TOCJIC0BATEIILHOCTh PEIICHUS 3a/1a4 aHaIh3a
JAHHBIX: COOP IIEPBUYHBIX JAHHBIX, OUUCTKA M OLICHKA KaYeCTBa JJAHHBIX,
BbIOOp W (WIM) TOCTPOCHHUE MOJEIH, MPeoOpa3oBaHUE JTaHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB

2.3

YMenue  ompenenath  MHOOPMANMOHHBIA  00BEM  TEKCTOBBIX,
rpaUYecKuX ¥ 3BYKOBBIX JaHHBIX TIPH 3aJaHHBIX IapaMmerpax
JUCKPETH3allii. YMEHHE ONPEACIATh CPEIHIOK CKOPOCTh Meperadu
JAHHBIX, OICHUBATh W3MCHCHHUE BPEMEHH IIEpeadd IpPU H3MCHCHUH

MHPOPMALIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

2.4

YMeHue CTPOUTHb KOI, O6€CH€‘IHB8.IOH.[PII>1 HAMMCHBIIYIO BO3MOXHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

VYMeHHe HCIoIb30BaTh Ipu pCHICHUHN 3alayd CBOIMCTBA MO3UIIMOHHOM
3alucCu 4YUCCJI, aJIrTOPUTMBI ITOCTPOCHHUA 3allMCHU YHCJla B MMO3UITMOHHOM
CUCTEMEC CHUCIICHUA C 3aJJaHHBIM OCHOBAHHWEM H MOCTPOCHUA YHUCJIa I10
CTPOKE, Coz[epxcameﬁ 3allCh 3TOr0 YMCJa B IO3MIHOHHOM CHCTEME
CUHUCIICHUA C 3aJaHHbIM OCHOBAHUCM, YMCHUC BBITIOJIHATH

apI/I(l)MeTI/I'-Ie()KI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

YMeHHe CTPOUTh JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTUBHON U
KOHBIOHKTUBHON HOpMalbHBIX (QopMax IO 3aJaHHOW Tabnwuie
UCTUHHOCTH; HCCIeA0BaTh 00JacTb HCTUHHOCTH BBICKAa3bIBaHMS,

COACPKAIICTO NCPEMECHHBIC,; PCHIATH HCCIIOKHBIC JIOTHYCCKUEC YPABHCHUS

2.7

YMeHue pemiath alropuTMHUYECKHE 3aJlauM, CBSI3aHHBIE C AHAITU30M
rpadoB (3aa4M MOCTPOSHHS ONTUMAIBLHOTO IMYTH MEXIY BEpUIMHAMHU
rpada, onpeaeaeHus KOJIMYECTBa PA3INYHbIX MyTEH MeXly BepIIHAMU

OPHUEHTHPOBAHHOTO AlMKINYECKOTO rpada)

2.8

YMeHME UCII0Nb30BaTh AEPEBbs IIPU aHAIU3€ U IIOCTPOCHUU KOJIOB U [
MpescTaBieHus] apuMETHUYECKUX BBIPAXECHHUM, MPH pEUIeHUH 3aaady

IMOUCKa WU COPTHUPOBKHU, YMCHUC CTPOUTH ACPECBO HIPHI IO 3aJaHHOMY




ITOPUTMY; pa3pabaThiBaTh U 0OOCHOBHIBATh BBIUTPHIIIHYIO CTPATETHIO

UTPbI

2.9

YMenue AHAJIIM3UPOBATL AJIITOPUTMBI C HCIOJIB30BAHUCM Ta6JII/II_I
TPACCUPOBKU; ONIPCACIIATH 0e3 UCIIOJIB30BaHUSs KOMIIBLIOTCPA PE3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX IIPOrpaMM, BKIIHOYAKOIIWUX IMUKIIbI, BETBJICHUSA

U MOAIIpOrpaMMmBbl, IMIPH 3aJaHHBIX UCXOJHBIX JJaHHBIX

2.10

YMeHue ompenensaTh CIOKHOCTb H3yd4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYyMMHPOBAHHE 3IEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepedOpHbIE AITOPUTMBI, JABOMYHBIA TMOUCK) U MPUBOJUTH MPUMEPHI
HECKOJIBKMX QJICOPUTMOB PA3HOW CIIOKHOCTU JUISl PELICHUS OJHOU

3a1a4u

2.11

Brnagenne yHHBEPCATBHBIM SI3BIKOM IPOTPAMMHPOBAHHSI  BBICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), mpeacraBieHHsIMU 0 6a30BBIX
TUTaX JaHHBIX M CTPYKTYpax JaHHBIX; YMEHHE UCIIOJIb30BaTh OCHOBHBIE
VOPABISAIONIME  KOHCTPYKIIMHM;  YMEHUE  OCYIIECTBISATh  aHAIH3
MPEIUIOKECHHOW  MPOTPaMMBI:  ONPENENSITh  PE3yJbTaThl  PaOOTHI
POTPaMMBI TP 33JaHHBIX UCXOJIHBIX JIAHHBIX; OMPEICIISATh, P KaKHX
UCXOJIHBIX JIaHHBIX BO3MOJKHO IIOJyYCHHE YyKa3aHHBIX PE3yJIbTaTOB,
BBISBJISITH JIAHHBIC, KOTOPBIE MOTYT TNPHBECTH K OIIMOKEe B paboTe
nporpaMMbl;  (OPMYJTUPOBATh  TPEUIOKCHHS [0  YIYUYIICHHIO

MporpaMMHOT O KOJa

2.12

YMeHne peanu30BBIBATH HA BBIOPAHHOM ISl  HM3YYCHHS  SI3BIKE
nporpaMmmupoBaHus Bbicokoro yposus (ITackans, Python, Java, C++,
C#)  TumoBble  aNrOPUTMBI  OOpabOOTKM  YHUCEN,  YUCIOBBIX
MOCJIEZIOBATENbHOCTE M MAacCHMBOB: NPEJCTaBICHHME 4YHCIAa B BUIE
Habopa TPOCTBIX COMHOXXHTENICH; HaXOXJEHHE MaKCHMaJIbHOU
(MUHUMaNBHON) M(PBI HATYPATIBHOIO YKCIA, 3aMCAHHOTO B CHCTEME
CUHCIIEHUS C OCHOBaHMEM, He ImpeBblaonmM 10; BbIUKCIEHUE
000OIIEHHBIX XapaKTEPUCTUK JIIEMEHTOB MaccuBa WM YHUCIOBOM
MOCIIE0BATEIbHOCTH (cymMMBl, MIPOU3BEICHUS CpelIHero
apu(METHYECKOro, MHHHUMAJIBHOTO W MAaKCHMAJIBbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUINX 3aJaHHOMY YCJIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHUBa; yMEHHE MCIOJIb30BaTh B IporpaMmmax
JAHHBIE PA3JIMYHBIX THUIIOB C YYETOM OTpaHWYEHUI Ha TUAIa30H HX
BO3MOXKHBIX 3HAUEHHUH, MPUMEHATh NPU PELICHUM 3a/a4 CTPYKTYPHI
JaHHBIX (CHHMCKH, CJIOBAapH, CTEKH, OYEpeIH, JAEPEBbs); NPUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTrPAMMBI JIJIsl 00paOOTKH YHCIOBBIX

JTAHHBIX ¥ CHMBOJIBHBIX CTPOK; UCIIOIB30BaTh MPH pa3paboTKe mporpaMmm




OMONIMOTEKH noamporpamMm; yMCHHC HMCIHOJIB30BATH CPCACTBA OTJIAAKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

YMenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6J'II/H_[BI 1A aHalim3a,

npeCTaBiIeHUus U 00padOTKU AAHHBIX (BKJIIOYAsl BHIOOP ONTHUMAIBHOTO

2.13 peleHust, ToA0Op JTMHUK TPEHA, PEIICHHE 3a/1a4 MPOTHO3UPOBAHHMS);
YMEHHE HCIIOIb30BaTh TaOJIUYHBIC (PENAIMOHHBIE) 0a3bl NAaHHBIX M
CIIPABOYHBIC CHCTEMBI
YMeHHe OpraHHM30BBIBATH JIMYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO C
214 UCIIOJIb30BAHUEM  PA3NMYHBIX  CPEACTB  LU(MPOBBIX  TEXHOJOTHIA,

MOHMMaHHE BO3MOXHOCTEH IH(PPOBBIX CEPBUCOB T'OCYNAPCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBHCOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Ludposas rpaMOTHOCTD

OCHOBHBIE TCHACHIUHN Pa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaHHCJILHBIe
11 BBIYMCIICHH. MHOrOIIpoLeccopHbIe CUCTEMBI. PactipenenéHubie

BBIYHUCIINTCIBHBIC CUCTEMbI U o6pa60TKa OOJIBIIINX JaHHBIX

[TpuHIMITBI TOCTPOSHUS M allapaTHBIE KOMIIOHEHTHl KOMIBIOTEPHBIX CETEH.
12 CereBbie mpotokosibl. Cerb WMuTepHer. Agnpecauuss B cetu HHTepHeT.
ITpotokomnsl creka TCP/IP. Cucrema nomeHHbIXx uMEH. Pasnenenue IP-cetn Ha

MMOACETH C MOMOIILIO0 MAaCOK MOACETEH

daitnoBas cucrema. [louck B ¢aiimoBoit cucteme. [IpuHIUIIBI pa3MenieHUs U
1.3 uMeHOBaHMs (aiiiioB B JONTOBpeMeHHON mamsTH. [11aGiioHBI sl ommcaHus

rpyni ¢ainos

1.4 CKOpOCTI) nepeaayn  JaHHBIX. 3aBUCHMOCTD BpEMCHH II€pcaa4yu  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

udposanue nanubx. CHMMETpUYHBIE H HeCUMMeTpuuHbIe P, [udpsr

15 npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anropurm mmdpoBaHus
RSA

Kozpl, no3Bossitonine oOHapyKUBaThb U HUCIPABIATh OMIMOKH, BO3HUKAIOIIHME
1.6 pu nepenaude JaHHbIX. Paccrosnne XommuHra. KonnpoBanue ¢ moBTOpeHnEM

OHUTOB. KOI[BI XsMMHUHTa

2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHue. PaBHOMepHBIE UM HEPaBHOMEpHBIE  KOBI.
91 JlekoupoBaHue COOOIIEHNH, 3aITUCAHHBIX C TOMOILBI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHne 0JHO3HAYHO IEKOIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne moaxoAbl K OIEHKE KoiudecTBa HHpopManuu. EguHuIbI
99 u3MepeHus: KoiuuecTBa HHGMopmanuu. AnpaBUTHBIA TMOAXOA K OICHKE
KoluyecTBa HMH(POpMaluu. 3aKoH aAguTHBHOCTH HUHpopmauuu. Dopmyrna

Xaptau. Uapopmanus u seposarHocts. Popmyna lllenHona

CucremMbl CUHCICHUS. PaBBépHYTaH 3alluCh ILCIBIX H ,Z[p06HLIX Jucell B
23 MO3UIIMOHHON CHCTEME CUHCIICHHS. CBoiicTBa MO3UIIMOHHOM 3aIllMCH YMCa:

KOJIMYECTBO I_[I/I(l)p B 3allMCH, MPHU3HAK ACTIMMOCTH YU CJIa HAa OCHOBAHUE CUCTCMbI

CUHCIICHHUs. AJNTOPUTM TIepeBOAa IEJOr0 4YHucia U3 P-WYHOM CHCTEMBI




CUMCIIEHUS B JACCATUYHYIO. ANTOPUTM TepeBoja KOHEYHOH P-uuHoil 1podu B
JECSITUUHYI0. AJITOPUTM IE€PEBOJA LIEJIOr0 4uciaa U3 JECATUYHOM CHCTEMBI
cunucieHust B P-uunyto. IlepeBoa koHeyHOU HecsATHUUHOM Npobu B P-muHyIo.
JIBonuHasi, BOCbMEPUYHAs M IIECTHAAUATEPUYHAs] CUCTEMbI CUHUCIICHUS, CBS3b
MEXIy HHMMHU. ApudmeTrnueckue omepanud B TO3MIMOHHBIX CHCTEMax

CUHCIJICHUA

2.4

TpOI/ILIHaSI YpaBHOBCHICHHAA CHCTCMaAa CYHCJIICHUA. I[BOI/I‘-IHO-[[GCSITI/I‘-IHaSI

CUCTEMA CUHUCIICHUA

2.5

KomupoBanue TtekcroB. KommpoBka ASCIl. OpaOoOaiiTHBIE KOJUPOBKH.
Crannapr UNICODE. Komupoka UTF-8. Onpenenenre MHPOPMALMOHHOTO

00BEMa TEKCTOBBIX COOOILIEHUNA

2.6

KomupoBanue  m3oOpaxenmit. Onenka  wHQOpManuoHHOTO  00BEMaA
rpaguyYecKuX ITaHHBIX NPU 3aJaHHBIX pa3pelleHHH M TIIyOMHE KOJMPOBAHMS
ugeta. LiBeroBeie Monenu. Koauposanue 3Byka. OneHka MHPOPMALMOHHOTO
00BEMa 3BYKOBBIX JAHHBIX TIIPpH 3aJaHHBIX YaCTOTC IUCKPETHU3allMUu U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. [loHsTne BBICKa3bIBaHMs. BpICKa3piBaTeNbHBIE (HOPMBI
(npenukatel). KBaHTOpHI CyIl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOGmuibl HCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlormueckue TOXkAecTBa. Jlormdyeckue omnepauqud M ONEpalMM  HaX
MHO>KECTBaMHU.

3akoHbl anreOpbl JIOTMKU. OKBHUBAJEHTHBIE INpPeoOpa3oBaHMs JOTMUYECKHUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPAaBHEHUH.

Jlornueckne ¢GyHKIMU. 3aBHCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonunueckue Gpopmbl J0rHUeCKUX BbIpAKEHUN

2.8

COBCpHIGHHI)Ie AU3BIOHKTUBHBIC KOHBIOHKTUBHLBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/IHC UCTUHHOCTHU

2.9

Jlormyeckue »dneMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaasbii cymmarop. Iloctpoenne cxem Ha JIOTM4ECKUX 3JIEMEHTAax 10
33JJaHHOMY JIOTMYECKOMY BBIP@)KEHHIO. 3aIUCh JIOTMUECKOTO BBIPAXKEHUSI 110

JIOTUYECKOH cXeMe

2.10

Mognenn u MoxaenupoBanue. Llenum monenupoBaHus. AJEKBaTHOCTb MOZEIU
MOJIEIUpYEeMOMY 00BEKTY MM Tporieccy. @opManu3aus MPpUKIAIHbIX 33/1a4.
[IpencraBinenure pe3ynbTaToB MOJEIMPOBAaHUS B BUOE, YIOOHOM Ui
BOCIIpUATHS YeloBeKOM. ['paduueckoe mpencTraBieHUe TaHHBIX (CXEMBI,

TabIUIBl, rpadukn).




2.11

[IpeacraBinenne ueabIX YWCed B MaMATH KommbloTepa. OrpaHUYeHHOCTb
JMana3oHa 4ucel MpU OTPAaHMYEHUHM KoJudecTBa paspsnioB. Ilepenosinenue
paspsnHON ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIE. 3HAKOBBIA OWT.
JIBOUYHBIN TOMTOJTHUTEIBHBIN KOJI OTPUIIATEIbHBIX YUCEN.

[ToGuToBbIE JOrMueckue onepanuu. Jlormueckuil, apumeTnyeckui u
nuknudecknii  capuru. llludpoBanwe ¢ mOMOIIBI TOOWUTOBOW OmEpaIuu

«uckirouaromiee UJIN»

2.12

Hpel[CTaBJIeHI/IC BCIICCTBCHHBIX YHUCCII B [TAMATHU KOMIIBKOTECPA. 3Haqama51 4acCTb
U TIOpAJOK YHCIIa. Z[I/IaHaSOH 3HAYCHHI BCIICCTBCHHBLIX YHUCCII. HpO6HCMBI
XpaHC€HHUA BCIICCTBECHHBIX YHCCII, CBA3AHHBLIC C OIpaHUYCHHEM KOJIMYCCTBA
paspAaaoB. Bremonuenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHUCJIaMU, HAKOIIJICHHUEC

OIITHOOK IIpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble noHATHS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATpPHIl, CIUCKOB CMEXHOCTH. Perienue
ANTOPUTMUYECKUX 33/1a4, CBS3aHHBIX C aHamu3oM TpadoB (mocTpoeHue
ONTHMAJIBHOTO MYTH MEXIYy BepUIMHAMH rpada, ONpeieseHne KOJIHMYecTBa

Pa3IIMIHBIX HYTeﬁ MCXKAY BEpIIMHAMH OPHUCHTHPOBAHHOI'0 aAHUKIMYCCKOI'O

rpaca)

2.14

Hepesbs. bunaproe nepeBo. [epeBbss momcka. CrocoObl 00xoma aepesa.
[IpencraBnenue apupmMeTHUECKUX BbIpaXXeHUH B BUie AepeBa. Mcnonab3oBanue

rpadoB U IepeBbEB MPU ONHCAHUU 0OBEKTOB U MPOLIECCOB OKPYKAIOIEro MUpa

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoHOM nHpopmarueit. [loctpoenue nepesa
nepebopa BapuUAHTOB, OIMUCAaHUE CTPATETMH WIrPbl B TaOIMUYHOU (dopMme.

BBII/IFpBII_HHBIC U IPOUTPBINIHBIC ITO3UITUN. BBII/IFpLIH_IHBIC CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOIO  MHTEIIeKTa. MaeHTHHKAMs U MOUCK
n300pakeHui, pacro3HaBanue aul. Mcnoab3oBaHnEe METO/I0B HCKYCCTBEHHOTO
UHTEUIEKTa B oOywaromux  cucremMax. lcnonp3oBaHME — METOJOB
HCKYCCTBEHHOI'O MHTEIIEKTa B podoToTexHuke. luTepuer Bemeid. Heiiponusie

CCTHU

AJTOPUTMBI M TPOrpaMMHUPOBAHNE

3.1

dopmManuzanus NOHATHS anroputMa. MammHaa ThIOpHHIa Kak yHHBEpCAJIbHAs

MOJEJb BEIYMCICHUMN

3.2

OneHka CI0XHOCTU BbluuciaeHu. Bpems paboTel U 00bEM HCIONIB3yeMOit
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa HCXOOHBIX JaHHbIX. OueHka
ACUMITOTUYECKONW CJIOKHOCTU aJITOPUTMOB. AJITOPUTMBI IOJIMHOMHUAIBHON
cinoxHoctu. IlepeGopHble anroputmel. llpuMepsl pa3IuYHBIX AITOPUTMOB

peicHuA O)]HOI\/'I 3aaa4u, KOTOPBIC UMCIOT Pa3INIHYIO CIIOKHOCTDH




3.3

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB Pa0OThl MPOCTEHIIMX aJIrOPUTMOB
yIpaBiIEHUS UCIOIHUTENSIMU U BBIUMCIMTEIBHBIX aIrOpUTMOB. OnpeneneHue

HUCXOJHBIX JAHHBIX, IIPU KOTOPHBIX aJITOPUTM MOXKET OaThb Tp€6yeMBIﬁ pe3yjbTaT

3.4

AnroputMbl 00paOOTKH HATypadbHBIX UYHUCEN, 3alUCAHHBIX B IMO3UI[MOHHBIX
CHCTEMaX CYHCIICHUsS: pa3OMeHHe 3allCH YHUClia Ha OTIENbHBIC IUQPHI,
HAXOXXJCHHE CYMMBI W TPOU3BEICHHS HUQPpP, HAXOKICHUE MaKCUMAIbHOM
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenne uyncna B BuAe HaOOpa MPOCTHIX COMHOXKHUTENICH. ANTOPUTM
OBICTPOTO BO3BEJCHUS B CTENeHb. [IOMCK MPOCTBIX YHCEN B 3aJlaHHOM

Auara3oHe ¢ IOMOLIBIO aJIlr'OPUTMA «PEIICTO 9paToc<1)eHa»

3.5

MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

3.6

S3wik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumsl JaHHBIX:
L[EJIOYHMCIICHHBIEC, BEIIECTBEHHBbIE, CHMBOJIbHBIC, JIOTMYecKue. BeTBieHus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

O0paboTka JaHHBIX, XpaHAMKXCcs B ¢aitnax. TekcToBle U ABOMYHBIEC (aIbL.
daiinoBsie nepemeHHblie ((aiinossie ykazarenu). Urtenue u3 (aiina. 3anuch B
(aii.

Paszbuenue 3amaun Ha moa3anaun. [lognporpaMmer (TpoieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PexypcuBHble npoueaypsl U pyHkuuu. Vcnonb3oBaHue creka s

oprann3an pCKyYpPCHUBHBIX BBI3OBOB

3.8

Uucnennsle MeTopl. TouHOE M IpUOIMKEHHOE pelieHus 3a1aun. YuciaeHHoe
pellleHrne ypaBHEHUH C MOMOIIBI0 Moadopa napameTpa. UnCIeHHbIE METOAbI
pelieHusl ypaBHEHUI: MeToa mnepedopa, METOJ IOJOBHHHOIO JIEJEHUS.
[TpubnuxEHHOE BbIUMCIIEHUE JJIMH KPUBBIX. Bhruucnenue miomaneit guryp c
MTOMOLUIBIO YHUCIEHHBIX METOJOB (METO MPSIMOYTOJIbHUKOB, METO]] TPaeIHii).
[Touck makcumyma (MUHUMYMa) (QYHKIOUM OJHOM IIEPEMEHHOM METOJIOM

ITOJIOBUHHOT'O ACJICHUA

3.9

O6paboTka CHUMBOJBHBIX  JIaHHBIX. BCTpoeHHBIE  (QYHKIHMU  SI3bIKA
MPOrpaMMHUPOBAHUS i OOpaOOTKH CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJBHBIX CTPOK: MOACUYET KOJTUYECTBA TMOSBICHUN CHMBOJA B
CTpOKe, pa3OMeHHe CTPOKH Ha CJIOBa IO MPOOETHHBIM CHMBOJIAM, IOHUCK
MOJICTPOKH BHYTPHU JAHHOW CTPOKH, 3aMEHA HAJAEHHOW MOJCTPOKH Ha JPYTYIO
cTpoky. ['eHepaiisi Bcex CIOB B HEKOTOPOM ai(aBHUTE, YIOBICTBOPSIIOMINX
3alaHHBIM orpaHuueHusM. [IpeoOpa3oBaHue YnciIa B CUMBOIBHYIO CTPOKY U

obpaTtHO




3.10

MaccuBsl M IOCHENOBATEJLHOCTA 4YHCENl. BpraucieHue 0000IEHHBIX
XapakTEepPUCTUK JJIEMEHTOB MACCHMBA WM YHCIOBOW IOCIEAOBATEIBbHOCTH
(CyMMBI, TIPOM3BEICHHUsI, CPEIHEro apu(PMETHIECKOT0, MHUHHUMAJIBLHOTO H
MAaKCUMaJIBHOTO 3JEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YJAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM MOMCK 3aJ]aHHOTO 3HAYEHUSI B MAaCCHUBE.
Anroput™bl pabOTBhl C 3J€MEHTAMHU MAacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. CopTUpPOBKa OJJHOMEPHOro MaccuBa. [IpocTeie METOIbI COPTUPOBKHU
(MeTonm my3bIpbKa, METOJ BbIOOpa, COpPTHpOBKa BcTaBKamu). CopTHpOBKa
ciusinueM. beicTpas coptupoBka maccuBa (anroputm QuickSort). JIBondHbIit

IIOMCK B OTCOPTHUPOBAHHOM MACCHBC

3.11

JIByMepHBbIE MAacCHBBI (MaTpHIbl). AJTOPHUTMBI OOpPAaOOTKH JBYMEPHBIX
MacCHBOB: 3aIlOJHEHUE JIByMEPHOI'O YHCIOBOTO MAacCHBa IO 3aJaHHBIM
IIpaBUJIaM, TIOUCK JIEMEHTA B JBYMEPHOM MAaCCHBE, BHIYMCIEHUE MAKCHUMyMa
(MMHUMYMa) U CyMMBI JIEMEHTOB JIByMEPHOI'O MacCHBa, IIEPECTAHOBKA CTPOK

U CTOJIOLI0B ABYMEPHOT'O MaccuBa

3.12

CrmoBapu  (acCOLIMAaTHBHBIE  MAacCCHBBI, OTOOpa)Ke€HHWs).  XAUI-TaOJHUIIBI.

HOCTpOGHI/IC aﬂ(l)aBI/ITHO"-IaCTOTHOFO CJI0Bapd IJIA 3aJaHHOI'O TCKCTa

3.13

Crekn. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO BBIp@XKEHHs. Bbluncienue
apu(METHYECKOTO BBIPA)KEHUS, 3aIIMCAaHHOTO B MMOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpaHEHUs! TaHHbIX

3.14

Anroput™mbel Ha Tpadax. I[locTpoeHMe MHHHMaIbHOTO OCTOBHOIO JepeBa
B3BCHICHHOT'O CBA3HOI'0O HCOPHECHTHUPOBAHHOI'O rpaq)a. KonmuectBo Pa3InYHBIX
nyTedl MeXay BepIIMHAMM OpPHUEHTHPOBAHHOIO AalMKIMYECKOro rpada.

Anroput™m JleHKCTpEI

3.15

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. J[BomuHbIE
(Ounaphsbie) aepeBbs. IlocTpoeHue nepeBa i 33AaHHOTO apu(METHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuT™Mbl 00Xo/a aepesa. Mcrnonb3oBaHue cTeka

¥ odepeu it 00xo/a iepena

3.16

JluHamMuueckoe MporpaMMHpOBaHUE KaK METOJ PEIIeHHUs 33/1a4 C COXpaHEHUEM
MPOMEXYTOUHBIX  pE3yJbTaTOB.  3ajaud, peliaeMble ¢  TOMOIIbIO
JMHAMUYECKOTO MPOTrpaMMHUPOBAHUS: BBIYUCICHHE PEKYPCHUBHBIX (QYHKLUH,

MOACYET KOJIMYECTBa BApHUAHTOB, 3a/1a41 OIITUMU3AalIUN

3.17

[Tonatue 06 0OBEKTHO-OPUEHTHPOBAHHOM HpOrpaMMupoBaHUH. OOBEKTHl U
kJaccbl. CBOMCTBA U MeTO/IbI 00bEeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIH3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO ITOJXOJA.

WNukancynsmnus, HacaeqoBaHue, TOIUMOPHU3M

NupopmaninoHHbIe TEXHOJIOTUH




4.1

Anamu3 naHHblX. OCHOBHBIC 3a/layMl aHAW3a JAaHHBIX: MPOTHO3UPOBAHHE,
Kinaccuukanus, KiacTepusanus, aHanu3 oTkiIoHeHui. [lociemoBarenbHOCTD
peleHs 3a]1a9 aHaJIi3a TaHHBIX: COOp NEPBUYHBIX JIaHHBIX, OYUCTKA U OIICHKA
KauyecTBa JaHHBIX, BBIOOp M (WJIM) TMOCTPOSCHHE MOCIH, IMPEeoOpa3oBaHUE
JTAHHBIX, BU3YyAIH3aIlHsl JaHHBIX, HHTEpIpeTanus pe3yiabTatoB. [IporpamMHbie
cpenctBa u VHTEpHET-CEpBHUCH it 00OpabOTKM M TMPEACTABICHUS JTaHHBIX.

bonwmue nanabie. MammaHoe 00ydeHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO DJIEKTPOHHBIX Tabmui. Bbrumcienne cymmsl,
CpemHero apu(pMEeTHYEeCKOro, HaMOOJbIIEro (HAUMMEHBIIEro) 3HAaYeHUS
nuarnazoHa. Beramcnenune kod(p@uUIMEHTa KOPPEISIUN ABYX PAIOB JaHHBIX.
[TocTpoeHue CTONOYATHIX, JTMHEHYATHIX U KPYTroBBIX auarpamm. [loctpoeHue
rpapukoB  ¢ynkumid. Ilogbop nMHMEM  TpeHZa, pemieHWe — 3aaad
MPOTHO3UpPOBaHMs. PellieHre 3aj1a4 ONTUMU3AIUKN C MTOMOIIBIO AJICKTPOHHBIX

TadJIUIL

4.3

I[chpermaum{ npu MarcMaTU4YCCKOM MOACIUPOBAHUHU  HCIPCPBIBHBIX
IIponIccCoB. MO,Z[CJ'II/IpOBaHI/Ie JABHMIXKXCHUA. MOI[CJ'II/IpOBaHI/IC OMOJOrMYECKUX
cucteM. MaremMaTudecKue MOACIM B 3KOHOMMUKECE. BrrancaurenasHbIe
OKCIICPUMCHTBI C MOACIIAMMU. O6pa60TKa PE3yJIbTATOB SKCIICPUMCHTA. MGTOI[
HAaMMCHBIINX KBaApaToOB. OHGHKa YHCJIOBBIX MAapaMETPOB MOACIHNPYCMbBIX
00BEKTOB U MpoOLECCOB. BoccranoBineHne 3aBUCHUMOCTEH IO pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

BepositHocTHele  Momenmu.  Merogel  Monrte-Kapno.  MiMutannoHHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOT'O O6CJ'Iy>I(I/IBaHI/I}I

4.5

Tabnuunble (pensiuoHHBIE) Oa3bl JaHHBIX. Tabnuia — mpeAcTaBleHUe
cBeleHnH 00 OgHOTHITHEIX 00bekTax. Iloie, 3ammcek. Kimrou Tabmunsl. Pabora ¢
roToBOM 0a30if JaHHBIX. 3amonHeHue 0a3bl JaHHBIX. [loMck, copTUpoBKa U
¢buabTpanus JaHHBIX. 3alIPOCHl HA BBIOOPKY JaHHBIX. 3alpoChl C TapaMeTpaMHu.
Brruncnsiembie mosis B 3a1pocax.

MHuoroTtabiauanabie 6a3bl JaHHBIX. THIBI CBsSI3ed Mex Iy Tabauiiamu. BHemrHmit
kimtou. IlenmoctHocTh 0a3pl JaHHBIX. 3ampochl K MHOTOTaOMUYHBIM 0a3zam

JaHHBIX

4.6

TekcroBeii mpouneccop. CpencrtBa IMOUCKA W AaBTO3AMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE  JOKYMEHTHL.  CHOCKH,
ornaBieHue. IlpaBuna  mUTUPOBAaHMS ~ MCTOYHUKOB M Oo(opMIeHHUs

OonbMorpaguIecKux CChIIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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