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Yiabsanosck 2024
IHOSICHUTEJIBHAS 3AIIUCKA

[Iporpamma no wuHbopMaTtuke (yriIyOJEHHBIH YpPOBEHb) Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMM K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 0OOpa30oBaTeIbHON MpOrpaMMbl CpPEIHETO
oOmero odpazoBanus, npeacrasieHHbix B ®I'OC COOQO, a takxe enepaabHO
paboueit mporpaMmbl BOCITUTAHUS.

[Iporpamma mo wuHpoOpMaThke MAET MPEACTABICHHE O IENsIX, OO0IIe
CTpaTeruu OOy4YeHHUs, BOCIHUTAHUS U Pa3BUTHS OOYyYalOLIUXCS CpeJACTBAMU
yueOHoro npeameta «MHpopmaTukay Ha yriiyOJIEHHOM YPOBHE, YCTaHABIUBACT
o0s3aTeNIbHOE pEeIMETHOE coJIep>KaHue, peaycMaTpuBaeT ero
CTPYKTYPUpPOBAHHE MO pasienaM U TeMaM Kypca, OINpeAesaeT paclpe/eieHue
€ro 1o kjiaccam (rojam u3ydeHwus ), Ja€T MPUMEPHOE pacrpeeeHrue YI4eOHbIX
4acoB MO TEMaTUYECKUM paslieJlaM Kypca U PEKOMEHIYyeMYIo (IPHUMEPHYIO)
MOCJIEIOBATEIbHOCTh ~UX  H3YyYEHHUA C  Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEH 00yUaroImMXCH.

[Iporpamma 1o uHpOpMATUKE OMpENEsieT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU Yy4yeOHOro Marepuana s KaXJIOoro roja
U3Y4YCHHUS, B TOM 4YHUCJE JUIsI COJEPKATEIHHOTO HAIOJHEHHS] Pa3HOTO BHUIA
KOHTPOJISL  (MPOMEXYTOUHOW —aTTecTaliui  OOyYaronuxcsi, BCEPOCCHHCKUX
IIPOBEPOYHBIX PabOT, TOCYAApPCTBEHHOM UTOTOBOU aTTecTaiuu). [Iporpamma mo
uH(pOpPMATHKE SIBJISETCS OCHOBOM JJII COCTaBJICHHUS aBTOPCKUX YYCOHBIX
IpPOrpaMM M Y4€OHHKOB, TOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIEM.

Nudopmartuka B cpeHeM o01ieM 00pa3oBaHUH OTPAXKAET:

CYIIHOCT, HWH(GOPMATHKKA KaK HAyYHOW JUCHMIUIMHBI, H3y4Yaroliei
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOXHOCTH aBTOMATHU3AINH
UH(OPMAITMOHHBIX MPOIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIC OOJACTH TNPUMEHEHUS HWH(OOPMATUKU, TIPEKIE BCErO
nH(OPMAITMOHHBIE TEXHOJIOTHH, YIIPABIEHNE U COIIMAIIbHYIO cepy;

MEXAUCIUIUIMHAPHBIN  XapakTep HWHPOPMATUKH U HUHPOPMAIMOHHOM
NeSITeTLHOCTH.

Kypc undopmaTtuku 1j1st ypoBHS cpeaHEero o011ero o0pa3oBaHust SBISIETCS
3aBEPIIAIOIIMM ITANlOM HEMPEPHIBHOM MOATOTOBKM OO0YYaIOIIUXCS B 00JACTH
uHpoOpMATUKA ¥ HMHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TEXHOJIOTHUH,
omMpaeTcs Ha cojaepkaHue Kypca MH(POPMATHUKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHMsi U  ONBIT TIOCTOSHHOTO TPUMEHEHUs  HHPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUW, JaéT TEOPETUYECKOE  OCMBICIICHHE,
UHTEPIPETALNIO U 0000IIIEHUE ITOTO OTBITA.

Pesynbrarel  yriyOn€HHOTO YpOBHA U3Y4YEHHS Y4eOHOro mpeameTa
«adopmartukay OpPUEHTUPOBAHBI HA TMOTYYECHHE KOMIIETCHTHOCTEH IS
nocyienyronein npoheccuoHaTbHOW JEeATEeIPHOCTH KaK B paMKax JIaHHOUN
MpPEAMETHONW 00JIAaCTH, TaK U B CMEXHBIX C HeWl oOmactsx. OHU BKIIIOYAIOT B
ceost:

OBJIAJICHUE KJTIOYEBHIMHU TMOHSATUSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAs MpeJAMETHas 00JacTh, PACIIO3HABAHUE COOTBETCTBYIOUTUX MM
MPU3HAKOB W B3aMMOCBS3€H, CIIOCOOHOCTH JI€MOHCTPUPOBATH PAa3IHUYHbBIC
MOJAXOAbl K HU3YYEHHUIO SIBJICHUM, XAPAKTEPHBIX JJI U3y4aeMOW MpPEAMETHOU
o0nacTy;



YMEHHME pellaTh THUIOBbIE NPAKTUYECKUE M TEOPETUYECKHE 3aJ1auu,
XapaKTepHbIE ISl MCIOJb30BAHUS METOJOB M HMHCTPYMEHTapus JaHHOM
peaMeTHON 00J1acTH;

HaJu4Yue MPEeACTaBICHUM O JaHHOW MPEIMETHOM 00JacTH Kak I1eJIOCTHOM
TeOpUH (COBOKYITHOCTH TEOPHI), OCHOBHBIX CBS3SX CO CMEXKHBIMU OOJIACTSIMHU
3HaHUMN.

B paMkax yTIIyOJIEHHOTO YPOBHS U3y4CHUS uH(popMaTHKH
oOecrieynBaeTcs 1ieJICHAIIpaBJICHHAS IMOJITOTOBKA 00yJarommxcsl K
MPOJAOJKEHUIO o0Opa3oBaHUsI B OpTraHu3aIUsIX po¢eCcCHOHATILHOTO
o0pa3oBaHUs IO  CIHEHHAIBHOCTSAM, HEMOCPEACTBEHHO  CBS3aHHBIM  C
M(PPOBBIMM  TEXHOJOTHSIMH, TaKMM Kak IIporpaMMHasi  WHXKEHepus,
uH(popMaroHHasi 0€301acHOCTh, HHGOPMAIIMOHHBIE CUCTEMBbI U TEXHOJIOTHH,
MOOMJIBHBIE CHUCTEMbI W CETH, OOJIbIIME JaHHBIC M MAIIMHHOE OOYy4YeHHe,
MPOMBIIIJIEHHBIA MHTEPHET BEIIEH, MCKYCCTBEHHBINM WHTEJUIEKT, TE€XHOJIOTUH
OCCIIPOBOIHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC TEXHOJIOTHUHU, CHUCTEMBI
pacIpeieIEHHOTO PeecTpa, TEXHOJIOTMM BUPTYAJIbHOW W JOIMOJHEHHOU

pEaIbHOCTEN.
OcHoBHasi 1enb W3y4deHHS ydeOHoro mnpeamera «Wupopmarnka» Ha
yrayOn€éHHOM YpOBHE cpeaHero oOmiero oOpa3oBanust — oOecreueHue

JanbHEHNIIero pa3BuTusd MHGOPMAIIMOHHBIX KOMIETEHIIMN 00y4aromerocs, ero
FOTOBHOCTH K JKHM3HM B YCIOBUAX Pa3BUBAIOMIETOCS HHPOPMAIMOHHOTO
oOliecTBa W BO3pacTaroleil KOHKYPEHIIMU Ha phIHKE TpyJa. B cBs3u ¢ 3TUM
uzyuenue napopmatuku B 10—11 kiaccax 10mKHO 00€CTICUUTS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOTO HAa TMOHWMAaHHUHU POJIU
uHbOpMATUKK, HUHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OO0I1IECTBE;

c(OPMHUPOBAHHOCTh ~ OCHOB  JIOTHUYECKOTO UM  QJITOPUTMUYECKOTO
MBIIUICHUS;

c(hOpMHUPOBAHHOCTh YMEHUU pa3nuyaTh (akThl U OILEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJBI, BUJIETh UX CBSI3b C KPUTEPUAMH OLICHUBAHUSA U CBS3b
KPUTEPUEB C  ONPEACIEHHOW CUCTEMOW IIEHHOCTEW, MpPOBEpSITh Ha
JIOCTOBEPHOCTH M 0000111aTh HH(OPMAITHIO;

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O BIUSHUU HHGOPMAIIMOHHBIX
TEXHOJIOTUA Ha >KU3Hb YEJOBEKa B OOIIECTBE, MOHWMAHHUE COIUAJILHOTO,
AKOHOMMYECKOTO, TOJIUTUYECKOT0, KYJIbTYPHOTO, IOPUINYECKOTO, IPUPOIHOTO,
APrOHOMHYECKOTO, MEIUIMHCKOTO W (PU3MOJIOTHYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

OPUHATHE TIPABOBBIX W OTUYECKUX  ACMEKTOB  HMH(GOPMAIIMOHHBIX
TE€XHOJIOTUH, OCO3HAHUE OTBETCTBEHHOCTH JIFOJIEM, BOBJICUEHHBIX B CO3/IAHHUE U
UCIOJIb30BaHUE MH(GOPMAIIMOHHBIX CUCTEM, pacIipocTpaHeHue NHGOpMAIIHH;

CO37IaHUE YCJIIOBHUM ISl Pa3BUTHSI HABBIKOB yUeOHOM, TPOECKTHOM, HAYYHO-
UCCJIEIOBATEILCKONW M TBOPUECKOM JESATEIBHOCTH, MOTUBAIIMHM 00YYaIOIUXCs K
CaMOpPa3BUTHIO.

B conepxxannm ydebHoro mnpeamera «MHboOpMaTHKa» BBIIEISIOTCS
YEThIPE TEMATUUYECKHUX pa3jiena.

Paznen «l{udposBasi rpaMOTHOCTB» TIOCBSIIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJJIEMEHTOB IU(POBOTO OKPYKEHHS, BKIHOYAs
KOMIIBIOTEPHBIE CETH, HCIOJI30BAHUIO CPEJCTB OINEPALMOHHON CHUCTEMBI,
pabore B ceth VIHTepHET ¥  UCIOJB30BAHUIO HWHTEPHET-CEPBUCOB,
nH(OpPMAITMOHHON 6€30MaCHOCTH.



Paznen «Teoperudeckue OCHOBbI MH(OPMATHKH» BKJIIOYaeT B ceOs
NOHATUIHBIA anmapar WHGOPMATHKH, BOMPOCH KOAUPOBAaHUS HH(MOpMAIINH,
U3MepeHus MHGOPMAIIMOHHOTO O0BbEMa JTAHHBIX, OCHOBBI ajareOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUSI.

Paznen «AaropurmMsl 1 MPOrpaMMHUPOBaHUE) HANPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3padOTKy aJIropuTMOB M OIEHKY HUX
CJIIO)KHOCTH, (OpMUpPOBAHKME HABBIKOB pealu3alldd MpOorpaMM Ha SA3bIKax
IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Pazpnen «HH(popManMOHHbIE TEXHOJOIMHM» TOCBIIIEH BOIPOCAM
npUMEHEHUs UHMOOPMAIIMOHHBIX TEXHOJIOTHH, peaJu30BaHHBIX B MPUKIAIHBIX
IPOrpaMMHBIX MPOAYKTAX W HHTEPHET-CEPBUCAX, B TOM YHCIE B 3aJayax
aHaJM3a JIaHHBIX, MCIOJIb30BaHUIO 0a3 JAHHBIX W AJCKTPOHHBIX TAOIMI] IS
peLICHUs MPUKIAIHBIX 3a7a4.

B npusenénnom nanee coaepkanuu yueoHoro npeamera «Mubopmarrka
KYPCHUBOM BBIJICJICHBl JIOTIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNIbHYI0 TPOrpaMMy OOy4Y€HHS, HO MOTYT OBITh NPEIIOKEHBI MJis
U3Y4YECHUS OTJIETbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM O00YYaIOIIUMCS.

VYriyOnéHHbIH YpOBEHb HM3Yy4YCHHS HMHPOPMATUKH PEKOMEHIYETCS s
TEXHOJIOTUYECKOTO  MpOGuis, OPUEHTUPOBAHHOTO HA HUHKCHEPHYIO H
UH(OPMAITMOHHYIO Ccdephbl NEeATeNbHOCTH. YTIyONEHHBI ypOBEHb H3yUCHHS
uH(pOPMATUKKA 00ECIICUMBAET: MOATOTOBKY OOYYaIOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CIENHUAILHOCTH B 00JACTH MH(POPMALMOHHBIX TEXHOJIOTHH U MH)KCHEPHbIE
CIIEHHAIBHOCTH, YYaCTHE B MPOEKTHOW M HCCIIEIOBATEIICKON NIESITEIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMU HAINpaBJICHUSMU OTpAci HHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MOJATOTOBKY K YYacTHIO B OJMUMIHUAAaX U
cnade EquHoro rocynapcTBeHHOTO SK3aMeHa Mo HH(POPMATHUKE.

[TocnenoBaTenbHOCTh M3YUYEHUS TEM B Mpejesiax OJHOTO rojia 00ydeHHUs
MOXXET OBITh M3MEHEHAa MO0 YCMOTPEHHUIO YUYWUTENs MpU MOATOTOBKE pabdoueit
IPOrpaMMbl U MOYPOUYHOTO [JIAHUPOBAHMUSL.

OO61iee 4uCiIO YacoB, PEKOMEHOBAHHBIX I U3YYEHUS MHPOPMATUKH —
272 gaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 vacoB
(4 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Mudposast rpaMOTHOCTD

TpeOoBaHus TEXHUKM O€30MACHOCTM W TUTHEHBl TMpu pabore ¢
KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[IpuHuunel  paboThl  KOMIIBIOTEPOB U KOMIIBIOTEPHBIX  CHCTEM.
Apxurektypa (on Heiimana. ABTOMaTHYECKOE BBIMIOJHEHUE MPOTPAMMBI
npoueccopoM. OnepatuBHasi, MOCTOSIHHAS U JOJTOBpeMeHHas namstb. OOMeH
JAHHBIMA C MOMOILIb0 MUH. KOHTposiepbl BHEMIHUX YCTpOMCTB. lIpsimoit
JOCTYT K MTaMSITH.

OCHOBHBIE ~ TEHACHIIMM  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
CynepkommbroTepsl. Pactipenenénnbie BEIYMCIUTENbHBIE CUCTEMBI U 00paboTKa
OonpIIMX JaHHbIX. MoOunbHbIe 1UGPOBBIE YCTPOHCTBA W HUX pPOJb B
KOMMYHHUKALIUSAX. BcerpoenHnsie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6otuzupoBaHHbIe TPOU3BOICTBA.

[IporpammHoe oOecriedyeHUE KOMITBIOTEPOB W KOMITBIOTEPHBIX CHCTEM.
Bunel nporpammuoro obecrieueHus W uX HazHauyeHue. (OcoOeHHOCTH
nporpaMMHOro  obecrneueHuss MOOWIBHBIX  ycTpoiicTB.  [lapamnenbHoe
nporpammupoBanue. CucteMHoe nmporpaMMmHoe oOecriedueHue. OnepanroHHbIe
cucTeMbl. YTWINTHL. [lpaiiBepbl yCcTpoucTB. MHCTAIUIANMA U ACUHCTAILUISLAS
IPOrpaMMHOTO O0OeCTIeYeHUSI.

daitnoBbie cucTeMbl. [IpUHIUIIBI pa3MelleHuss 1 UMEHOBaHUs (ailyioB B
nonroBpeMeHHoU namatu. [1labnons! 11t onucanus rpyi (haisios.

[Iporpammuoe obecrieueHue. JlunenzupoBanue MIPOTPaAaMMHOTO
obOecrieuennss u 1UPpPoBBIX pecypcoB. [Ipompuerapuoe u  cBOOOJHOE
IPOrpPaMMHOE oOecrieueHue. Kommepueckoe u HEKOMMEPYECKOe

UCIIOJIb30BaHUE TIPOTPAMMHOTO oOOecleuyeHus] HW  HH(PPOBBIX PECYypPCOB.
OTBETCTBEHHOCTh,  YCTaHaBIMBaeMasi  3aKOHOAATEILCTBOM  Poccuiickoii
®denepanyu 3a HEMPABOMEPHOE MCTOIB30BAHUE MMPOTPAMMHOTO OOECTICYEHUS U
I (PPOBBIX PECYPCOB.

[IpyHIIUNIBI TIOCTPOCHUSI W anmapaTHbIE KOMIIOHEHTHI KOMIBIOTEPHBIX
cereil. CereBble mpoTokoiibl. Cets MHTEpHET. Anpecauust B cetu MHTEpHET.
ITpoTtokonsl creka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Paznenenue [P-cetn Ha mojaceTy ¢ MOMOIIBI0 MAacok mojcereil. CeTeBoe
agMuHucTpupoBanue. [lomydeHue  HaHHBIX O  CETEBBIX  HACTPOMKax
kommnbioTepa. IIpoBepka Hamuuus cBA3M € y310oM cetu. OmnpeneneHue
MapuipyTa JBUKEHUS TTAKETOB.

Buner nestensHoctm B cetu  MuTepHer. CepBuchl MHTepHeTa.
['eoundopmarimonnsie  cucTeMbl. ['€OJIOKAlIMOHHBIE CEPBUCHI  PEATHLHOTO
BpEeMEHU (HampuMep, JIOKalsg MOOWUIBHBIX TENePOHOB, OIpECICHHE
3arpy>KeHHOCTH  aBTOMArucTpaieil), HMHTEPHET-TOPToBis, OpPOHUpPOBAHUE
OMJIETOB ¥ TOCTUHMII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yCiIyru. ColMAIbHBIE CETH —
OpraHu3alys KOJIJIEKTUBHOTO B3aUMOJICHCTBUSA U oOMeHa maHHbIMU. CeTeBoi
ATUKET: MpaBwWia MOBEJACHUsI B kubeprpoctpanctse. [Ipobiema moaMHHOCTH
norydeHHoi uaopmaiuu. OTKpeIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE U PKOHOMHUYECKUE YTrpO3bl, CBA3AHHBIE C MCIOJIb30BAHHEM
nH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX ~ TeXHoJorui. OOmme  mpobOiieMbl



3aIuThl UHPOopMaluu U UHPOPMAIIMOHHON Oe3omacHocTu. CpelncTBa 3alliuThl
uH(pOpMAaIIMN B KOMIbIOTEpaX, KOMIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX
uH(popMaIMOHHBIX cucTteMax. [IpaBoBoe oOecrneueHue HMHPOPMALUOHHOM
0€30MacHOCTH.

[IpenoTBpamieHne  HECAaHKIIMOHUPOBAHHOTO  JOCTyHna K  JIMYHOU
KOH(MUJIEHIIMATbHOM ~ MHpOpMalMM,  XpaHALEHCs HAa  MEpPCOHAIBLHOM
KOMITbIOTEpE, MOOWIBHBIX  YyCTpoilcTBaXx. BpemoHocHoe  mnporpaMMHoe
obecriedyeHHEe M CIOCOOBI OOpHOBI C HHM. AHTHUBHUPYCHBIE MPOTIPAMMBI.
Opranuzamnusi JU4YHOTO apxuBa wuHbopmanuu. Pe3epBHOEe KomMpoBaHUE.
[TaponpHas 3ammTa apXuBa.

[udpoBanue naHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC MIUQPHI.
[udper npoctoit 3amensl. udp ILlesapsa. [ludp Bumwxenepa. Anroputm
mudpoBanus RSA.

Teoperuyeckue 0CHOBbI HH(POPMATHKH

Nudopmanus, nannsie u 3HaHus. MHPOpMalMOHHBIE MPOLECCH B
IpUPOJE, TEXHUKE U 00IIIECTBE.

HemnpepoiBHBIE M AUCKPETHBIE BEIWYMHBI M CUTHaIBL. HeoOxoammocTh
JTUCKpeTU3aluu MHGOPMAIINK, MPETHASHAYCHHON Il XpaHEeHMs, Mepeadyu u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBonuHOE KOAMpOBaHWE. PaBHOMEpPHbIE W HEPABHOMEPHBIE KOBI.
JlexoaupoBaHue cooOIIEHUH, 3aMMCAHHBIX C TTOMOIILI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. I[locTtpoeHne OAHO3HAYHO NEKOAUPYEMBIX KOZOB C ITOMOILIBIO
nepeBa. EquHuiel naMepenus konudectBa nHGopmaiuu. AnhaBUTHBIN MOIXO/T
K OIICHKE KOJIMYeCTBa MH(MOPMAIIHH.

Cucrembl cuucnenusi. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YUCET B
NO3UIIMOHHOW cucTteMe cuucieHus. CBOICTBA MO3UIMOHHOW 3alUCH YHCIIA:
KOJIMYECTBO MHU(P B 3alUCH, NPHU3HAK JCIUMOCTA 4YHCIAa HAa OCHOBaHUE
CUCTEMBI CUMCIIEHUS. AJTOPUTM IE€PEBOJIA LEIO0ro Ynciia u3 P-uuHOi cHUCTEMBI
CUHCJICHUS B JIECATUYHYIO. AJITOPUTM TI€peBOJa KOHEUHOM P-uunHOoW apoOu B
JNECATHUYHYIO. AJITOPUTM TMEPEBOJA LEJIOTr0 YHCIA W3 JIECITUYHOM CHUCTEMBI
curcienus B P-uunyro. [lepeBoa koHeuHOU necsTuyHOM ApoOu B P-nunyro.
JIBonuHas, BOCbMEpPUYHAs U IIECTHAAUATEPUUYHAsI CUCTEMbI CUUCIIEHUS, CBS3b
MEXAYy HHUMH. ApudMeTuyeckue ormepanud B TO3UIIMOHHBIX CHUCTEMax
cuucieHus. TpoudHasi ypaBHOBEIICHHass CUCTEMa CUHUCIEHUs. JIBOMYHO-
NECATUYHAS] CUCTEMA CUUCIICHHUSI.

KomupoBanue tekctoB. Komupoka ASCII. OnmHoGaiiTHBIE KOAMPOBKH.
Cranmgapt UNICODE. Komuposka UTF-8. Omnpenencaue mHOOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne wu3obOpaxenuit. OreHka WHGOPMAIMOHHOTO 00bEMa
rpa@uuecKux JaHHBIX MPU 3aJIaHHBIX Pa3pelIeHUH U TIyOWHE KOJUPOBAHUS
nBera. [[BeroBeie monenu. BekropHoe xoaupoBanue. @opMatsl rpadudecKux
daiinos. Tpéxmepnas rpaduka. OpaxraabHas rpaduka.

KomupoBanme 3Byka. OreHka HMHPOPMAIMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE JUCKPETU3ALMNH U PA3PSTHOCTH KOJUPOBAHUS.

Anrebpa noruku. [lonsarre BbICKa3biBaHMs. BbICKa3bIBaTeIbHBIE (DOPMBI
(npenukatsl). KBaHTOPBI CyI1€eCTBOBAHUS M BCEOOIITHOCTH.

Jlornyeckue omneparuu. Tabmuibl UICTUHHOCTH. JIOTHYEeCKUE BBIPAKECHHUS.
Jlornueckue ToxkAecTBa. [[0Ka3aTeNbCTBO JIOTMYECKUX TOXKAECTB C MOMOIIBIO
TaOJIMIl UICTUHHOCTH. JIorudecKkue oneparyy U ornepaluy HaJl MHOKECTBaMHU.

3aKoHBI anreOphl JIOTMKU. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpaKeHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHU .



Jlornyeckue  QyHKIMU.  3aBUCUMOCTH  KOJMYECTBA  BO3MOXKHBIX
JOTUYeCKUX (YHKIMM OT KOJMYecTBa aprymMeHToB. IlonmHble cHCTeMbI
JOTUYECKUX (DYHKIIMM.

Kanonnueckne ¢opmbl  jormyeckux  BblpaxkeHud. CoBeplleHHbIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAaJIbHBIE (DOPMBI, AITOPUTMBI HX
MOCTPOEHUS IO TaOIUIE HCTUHHOCTH.

Jlornueckue >JIE€MEHTBI B COCTaBe KoMmibtoTepa. Tpurrep. Cymmarop.
MHoropa3zpsaseiii cymmaTop. IlocTpoeHre cxeMm Ha JOTHYECKUX AJIEMEHTAX IO
3aIaHHOMY JIOTUYECKOMY BBIPQXKEHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHUS IIO
JIOTUYECKOMN CXEME.

[IpencraBieHne UENbIX YKCEN B MaMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh
JYara3oHa 4YHcell MPU OrpaHWYEHHUH KoJindecTBa pa3psanaoB. llepenonnenue
pa3psaHONl ceTku. be33HakoBble W 3HAKOBbIE JIaHHbIC. 3HAKOBBIMA OWT.
JIBOMYHBIN AOTOJHUTEIbHBINA KOJI OTPUIATEIbHBIX YHCEIL.

[ToGuToBBIE JOrMYecKHe omnepanuu. Jlorudeckuii, apudMeTHYECKH U
nukinyeckuid  capuru. [lludpoBanne ¢ MOMONIBIO MOOUTOBOW ONEpaIUU
«uckimrovarotee M.

[IpencraBiieHre BEIIECTBEHHBIX YMCEI B MAMSITH KOMIBIOTEPA. 3HAYAIIas
4yacTb M TMOpPANOK uucia. JluamazoH 3HAYEHHWW BELIECTBEHHBIX YHUCEIL.
[IpoOnemMbl XpaHEHHUs BEHICCTBEHHBIX YHCEN, CBS3aHHBIE C OTPAaHUYCHUEM
KOJINYECTBA Pa3psA0B. BbINOIIHEHME olepaluil ¢ BELIECTBEHHBIMU YHCIIAMM,
HAKOIJICHUE OLTUOOK MPU BHIYUCICHUSIX.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

Omnpenenenre BO3MOXKHBIX PE3yIbTaTOB pabOThI MPOCTEHUIIINX AITOPUTMOB
yIPaBJIEHUS UCHOJHUTEISIMU U BBIYUCIUTEIBHBIX aNrOpUTMOB. OmnpeneneHue
UCXOJHBIX J@HHBIX, MPU KOTOPHIX AQJITOPUTM MOXKET JaTh TpeOyeMblit
pe3yJIbTaT.

DTanbl pelieHus 3a7a4 Ha KommbroTepe. MHCTpyMEHTaNIbHbIE CPENICTBA!
TPAHCISTOP, OTIAAYUK, TPOGUIUPOBIIMK. KOMOUISAIMS U UHTEpIpETAIs
nporpaMm. BupTyasibHble MallIMHBI.

WNurerpupoBanHas cpena pa3paboTku. MeToasl OTIaAKH TPOrpamM.
Hcnonp3oBanne TpaccupoBOYHBIX Tabmuil. Otmamounsiii BbiBoA. [lomaroBoe
BBITIOJIHEHUE MTPpOrpaMMbl. TOUKHM ocTaHOBa. [IpocMOTp 3HAYEHNI IEPEMEHHBIX.

3k mporpammupoBanus (Python, Java, C++, C#). Tunbl maHHBIX:
LEJIOYMCIICHHBIE, BEIIECTBEHHBIEC, CHMBOJIbHBIC, JIOTUYECKHUE. BeTBieHus.
Cnoxnsie ycnmoBusi. I{ukael ¢ ycimoBueM. IlMKIBI 1O  MEPEMEHHOIA.
B3anmo3aMeHsIeMOCTh  pa3fIMYHBIX BUAOB LHKJIOB. VHBapuaHT UHKIA.
CocraBieHue UKIA C WCIOJIb30BAaHUEM 3apaHee ONpE/IEeIEHHOI0 MHBApUAHTA
UKJIA.

JlokymeHTupoBanue  mporpamMm.  lcronp3oBaHME ~— KOMMEHTapHEB.
[ToaroroBka onucanusi IpOrpaMMbl U MHCTPYKIIMH JJISI IOJIb30BATEIS.

AnropuTMbl  00paOOTKM  HATypaJbHBIX  YHWCEJ, 3alMCaHHbIX B
MO3UIIMOHHBIX CUCTEMaX CUYHUCIICHMS: pa3OMeHre 3alliCy YKClia Ha OTAEIbHbIE
mudpel, HAXOXKIACHUE CYMMBI U Tpou3BeneHUs 1P, HAXOKICHUE
MaKCUMaIbHOU (MUHUMAJILHOM ) U PHIL.

Haxoxnenme Bcex mOpoCTBIX 4YHWCEN B 3aJaHHOM  JIMAIla3oHE.
[IpeacraBnenne umcna B BUjaEe HaOOpa MPOCTHIX COMHOXXHTENICH. AJTOPUTM
OBICTPOTO BO3BEICHUS B CTCTICHbD.

OO0paboTka maHHBIX, XpaHAMUXCS B (aimax. TeKkCTOBbIE W JTBOWYHBIC
daiinsl. DaitnoBeie mepeMeHHble ((aiiioBble ykazarenu). Utenue u3 daiina.
3anwuchk B dai.



Pa3buenune 3amaun Ha mnonzamauu. lloamporpammel (mpouenypbl |
dbynknun). Pekypcus. PexypcuBHble 00BeKkThl ((ppaxTtansl). PexypcuBHbIe
npouenypsl U GyHKuuu. Mcronb3oBaHue cTeka Jijisi OpraHu3alii peKypPCUBHBIX
BBI30BOB.

Hcnonb3oBanue craHgapTHOW OMOJIMOTEKH SI3bIKa MPOTPaMMHUPOBAHUS.
[ToaxmtoueHue OUOTUMOTEK MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTEICH.
MoaynabHBIM MPUHIKIT TOCTPOEHUS ITPOTPaMM.

UYucnennbie Metonbl. ToyHOoe U MNPUONMKEHHOE pEIICHUS 3a/layu.
UuciieHHbIE METOJbl pEIICHUs] ypaBHEHUH: MeEToJ mepedopa, METO
MOJIOBUHHOTO  jenieHus. [IpuOnmk€HHOE  BBIYUCICHHE JJIMH  KPUBBIX.
Boruucnenune miomaneil Guryp ¢ MOMOIIBIO YHCIEHHBIX METOJOB (METOJ
OpsIMOYTOJIbHUKOB, MeToJ; Tpaneuuii). Ilouck wmakcumyma (MUHUMYyMa)
GYHKIMY OHON MTEPEMEHHON METOIOM MOJIOBUHHOTO JI€JICHUS.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (GYHKIMM  s3bIKA
IpPOrpaMMHUpPOBAHMST  JJiE  OOpabOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30ueHue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, TOUCK
MOJICTPOKM BHYTPHU JAHHOW CTPOKH, 3aMEHa HAWMJIEHHOW MOJCTPOKU Ha JIPYTYIO
cTpoky. ['eHepaiusi Bcex CIOB B HEKOTOPOM aidaBUTE, YAOBIECTBOPSIOIINX
3aJlaHHbIM orpanuueHusiM. [IpeoOpa3oBaHue 4uciia B CUMBOJBHYIO CTPOKY M
o0OpatHo.

MaccuBbl U TOCJIEIOBATENLHOCTH 4YHceNl. Boruncienue 0000MIEHHBIX
XapaKTEPUCTUK HJIEMEHTOB MAacCHMBa WM YHUCJIOBOW MOCIEAOBATEIILHOCTH
(cyMMBbl, TpPOU3BEICHUS, CpPEIHEr0 apu(PMEeTHUYEeCKOro, MHHUMAJIBHOTO H
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, YJAOBIIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 33/IaHHOTO 3HAUYCHHUS B MACCHBE.

CopTtupoBka oJIHOMEpHOro wmaccuBa. I[IpocTbie MeToABl COPTHPOBKH
(MeTon my3bIpbKa, METOJl BBIOOpA, COpPTUpOBKa BcTaBKamu). CopTHpOBKa
cnusinueM. beicTpas coptupoBka maccuBa (anroputM QuickSort). JIBouuHBIiM
MOWCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJITOPUTMBI OOpPaOOTKH JABYMEPHBIX
MAaCCHBOB: 3allOJIHEHHWE JBYMEPHOTO YHCJIOBOTO MAaCcCHMBa IO 3aJaHHBIM
IpaBujIaM, MOUCK AJIEMEHTa B JBYMEPHOM MAacCCHUBE, BHIYMCICHHE MaKCUMyMa
(MUHUMYMa) ¥ CYMMBI DJIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB IByMEPHOT'O MacCHBa.

NudopmanuoHHbIe TEXHOJIOTHU

TexcroBerit nporeccop. PegaktupoBanue u dopmartupoBanue. [IpoBepka
opdorpaduu u rpammaruku. CpeacTBa MovMcKa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne cTwieil. CTpyKTypUpPOBaHHBIE TEKCTOBBIE
nokymeHTbl. CHOCkM, oryaBiieHue. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHcTpyMEeHTBI pElCH3UpPOBAaHUSI B TEKCTOBBIX Iporeccopax. (OOmadHbie
cepBucsl. Jlenosas nepemnucka. Pedepar. [IpaBuna nutupoBaHusi HICTOYHUKOB U
opopmienust oubauorpaduyeckux cchiiok. OGopMieHne CIUCKa JIUTEPATYPHI.
3HAKOMCTBO C KOMIIbIOTEPHOM BEPCTKOM TeKcTa. TexHHYeckrue cpeAcTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEIAKTHUPOBAHUS MATEMATHYCCKUX
TEKCTOB.

Ananu3 nanubiX. OCHOBHBIC 33/1aUd aHAJIN3a JAHHBIX: IPOTHO3UPOBAHMUE,
Kinaccuukanuys, Kiactepusaius, aHanu3 oTkioHeHui. [lociemoBarenbHOCTH
pEIIeHUs 3a/1au aHaJu3a JaHHBIX: COOp MEePBUYHBIX JIAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BBIOOP W/WIU TOCTPOCHHE MOJACIH, MpPeoOpa3oBaHUE
JAHHBIX, BU3yaJIU3allvsl TaHHBIX, HHTEpIpeTanus pe3yabTaTtoB. [IporpamMmMubie



CpelIcTBa W WHTEPHET-CEPBHCHI IS OOpaOOTKHM M TPEICTABICHUS IaHHBIX.
bonwmme nanapie. MammHaHOE 00y4eHHUE. VIHTEIICKTyanbHBIA aHATU3 JaHHBIX.

AHau3 TaHHBIX C IOMOIIBIO JICKTPOHHBIX TAa0JIMII. BeIunciaeHue cyMMBl,
cpenHero  apudMeTHYecKkoro, HamOobIIero (HaWMMEHBIIECTO) 3HAYCHHS
nuanaszoHa. Beraucienue kodd@uIueHTa KOppeIslud JIBYX PSAAOB JTaHHBIX.
[TocTpoeHne cTOIOYATHIX, JIMHEWYATHIX M KPYTOBBIX auarpamm. lloctpoeHue
rpadukoB  ¢yHKumid. Ilombop  IWMHMM — TpeHaa,  peIICHHUE  3a/aa4
IIPOTHO3UPOBAHMUS.

YuclieHHOe pelleHne YpaBHCHHH ¢ IIOMOINBIO IMOA0Opa mapaMmerpa.
Ontumuzanusi Kak IOMCK HAWJIy4Illero penieHHus B 3aJaHHBIX YCJIOBHSX.
LleneBass (yHkIusA, orpanudeHus. JIokanabHbIE W TJIOOATBHBIA MHHHMYMBI
IeIeBOM (PYHKIMU. PereHue 3amad ONTUMHU3AIMH C MTOMOIIBIO AJIEKTPOHHBIX
TaOJINII.

11 KITACC

Teopernueckue 0CHOBbI HH(POPMATHKHU

Teopernyeckue Mmoaxoabl K OIIEHKE KojiudecTBa WHGOpMAIMHU. 3aKOH
agnutuBHoCcTU MHMOopMmaruu. Gopmyna Xaptiau. Mabopmaiys U BEpOsSTHOCTb.
®opmyna llleHHoHa.

Anroputmbl cxatus gaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHsl AAHHBIX C MOTEPSAMH. Y MEHBILICHHE
rIIyOuHBI KoJupoBaHusi 1BeTa. OCHOBHbIE uaen airoputMoB cxkatusi JPEG,
MP3

CkopocTh Tmepenayu JIaHHbIX. 3aBHUCUMOCTh BPEMEHH Iepelladyd OT
UH(GOPMAITMOHHOTO 00BbEMA AaHHBIX U XaPAKTEPUCTUK KaHala CBs3u. [IpuyuHb
BO3HUKHOBEHHUSI OIMUOOK TIpW mepenade JaaHHbIX. KoJbl, MO3BOJIAIONINE
oOHapy>KUBaTh U WCIPABIATH ONIMOKH, BOSHHUKAIOIIWE NP IMepeaade JTaHHbIX.
Paccrosiuue Xommuura. KomupoBanue ¢ moBTopeHremM OutoB. Kombl
X3MMHUHTA.

Cucrtembl. KoMIOHEHTHI cHCTEMBI U WX B3aumoneicTBue. CHCTEMHBIN
s dext. Yrnpasienue kak nHGOpMaAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u mogenupoBanue. Lens mogenupoBanusa. COOTBETCTBHE MOJIENU
MOJICTUPYEeMOMY  OOBEKTYy  WJIM  TpoOIecCy, IeId  MOJIECITUPOBAHUS.
dopmanu3zanus IPUKIATHbIX 3a7a4.

[IpeacraBnenne pe3yabTaTOB MOJAEIUPOBAHUS B BHJE, YIOOHOM JIJIst
BOCIIPHUATHSL 4YeloBeKoM. ['paduueckoe mpencTaBiIeHUE MaHHBIX (CXEMBI,
TaOJUIIBI, TPADUKH).

I'padpri. OcnoBubie moHsATHA. Buasl rpadoB. Omnucanue rpadoB ¢
IIOMOIIBKD MAaTpHUL] CMEXHOCTH, BECOBBIX MATpHUI], CIUCKOB CMEXKHOCTH.
Pemenne anropuTMuueckuMX —3ajay, CBSI3aHHBIX C aHamu3oM rpadoB
(mocTpoeHre ONTUMAIBHOTO MYTH MEXIy BepIIMHaMu rpada, omnpeaeicHue
KOJIMYECTBA PA3IMYHBIX IIyT€d MEXAY BEpPIIMHAMH OPUEHTHUPOBAHHOTO
aIUKJIMYecKoro rpada).

HepeBbs. bunaproe nepeBo. [lepeBbs moucka. CriocoObl 00xoaa aepena.
[IpeacraBnenne apudmeTHUECKUX BBIpAKEHUN B BUAE AepeBa. JMCKpeTHbBIE
UTPHI IBYX UTPOKOB C mojHo mHpopmarmeit. [loctpoenune nepesa mepedbopa
BApUAHTOB, OMUCAHUE CTPATETHH UTPhI B TaOIUYHOU (GopMe. Brmrpeiiineie u
MPOUTPBIIIHBIE TO3UIWN. BBIMTPBIIIHBIE CTPATETUH.

CpenctBa UCKYCCTBEHHOTO HHTEIUIEKTa. CepBUCHI MAIlIMHHOTO MEPEBOjIa U
pacnio3HaBaHusi yCTHOW peun. KorHuTuBHBIE cepBHCHL. Mnentudukanus u



NOMCK M300pakeHui, pacno3HaBaHue Juil. CamMooOydyaroluecs CHUCTEMBI.
NcKkyCCTBEHHBIM MHTEIUVIEKT B KOMIIBIOTEPHBIX Urpax. Mcroap30BaHuE METOIOB
UCKYCCTBEHHOIO UHTEJJIEKTa B OOywarolmux cucremax. Vcnonb3oBaHue
METOJIOB MCKYCCTBEHHOTO HWHTEJUIEKTa B poOOTOTeXHHMKE. MHTEpHET Beuiei.
[lepcriekTrBBI ~ pPa3BUTHS ~ KOMIIBIOTEPHBIX  HMHTEJUIEKTYAJIbHBIX  CHCTEM.
Heviponnsie cetn.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

Qopmanuzauus HOOHATUA  anroputma. Mammnaa TerlopuHra kak
YHUBEpCajbHas MOAENb BeruncieHu. Tesuc Uépua—TrropuHra.

OneHka CI0XKHOCTH BbIYMCIICHUNH. Bpemst paboThl 1 00bEM UCTIONIB3yeMOM
naMsITH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OleHKa
ACUMIITOTHYECKON CJOKHOCTH aJTOPUTMOB. AJTOPUTMBI TMOJUHOMHUAIBHON
cnoxuocT. IlepebopHbie anroputmbl. [IpuMepsl pa3aUYHBIX aJITOPUTMOB
pEeLIEHUs OJJTHOM 3a/1a4ud, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTbD.

[Tonck MpOCTBIX 4YMCEN B 3alaHHOM AMANa30HE C MOMOIIBI0 AJIrOPUTMa
«pemieto DparocheHar.

MHuoropa3psaHbie Leble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CnoBapu (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKEeHMsI). XOII-TAOJIHUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUIS 3aJJaHHOTO TEKCTA.

Crexku. AHanu3 TpaBUIBHOCTH CKOOOYHOrO BBIpaXEHUs. Bprumcienue
apu(pMETUIECKOTO BBIPAKEHMUSI, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnonbs3oBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHre MUHUMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHUPOBAaHHOTO rpacda. KonnyecTBo pazmudHbIX
nyTe MEXJIy BEpIIMHAMH OPUEHTHUPOBAHHOIO allUKJIMYECKoro rpada.
Anroput™ JIeMKCTpHI.

HepeBbst. Peanusanus paepeBa € MOMOLIBIO CCBUIOYHBIX CTPYKTYP.
JlBonunble (OuHapHbie) pAepeBbsi. I[locTpoeHue jepeBa g 3aJaHHOTO
apu(pMETUYECKOTO BBIpOKEHHs. PeKkypcHBHBIE alroOpuTMbl 00X0Jla JepeBa.
Hcnonp3oBanue cTeka u odepeu s 00Xoa iepena.

JluHaMu4ecKoe MpOorpaMMHUpPOBAHHE KaK METOJ PpEIIeHUs 3a1ad ¢
COXpPAaHEHUEM MPOMEKYTOUHBIX PE3yJIbTAaTOB. 3aJauH, PEUIa€MbIe C MTOMOUIBIO
JTUHAMUYECKOTO MPOrPaMMHPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (YHKIUH,
NOACYET KOJIMYECTBA BAPUAHTOB, 3314l ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPHUEHTUPOBAHHOM TTpOrpaMMupoBaHuH. OOBEKTHI
u kimaccel. CBoiicTBa W MeTOABl O00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN
aHanu3. PaspaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO
noaxona. MHkancymnsus, HacjaeI0BaHue, MOTUMOphU3M.

Cpenst ObicTpoil pazpabotku mporpamm. [lpoextupoBanue unrepdeiica
nosib3oBarens. VIcronb30BaHME TOTOBBIX YHPABISIEMBIX SJIEMEHTOB IS
OCTPOCHMS uHTEepdeiica.

O630p  s3pikOB  mporpammupoBanus. [loHstue o0  mapagurmax
MIPOTPaMMHUPOBAHUSL.

NudopmanuoHHbie TEXHOJIOTHU

OTanbkl KOMIBIOTEPHO-MATEMATUYECKOTO MOJACIUPOBAHUS: ITOCTAHOBKA
3amaud, pa3paboTka MOJEIM, TECTUPOBAHHE MOJCIH, KOMIBIOTEPHBII
AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUSI.

JluckpeTnzanuusi Mpyu MaTeMaTHYeCKOM MOJICIUPOBAHUU HEMPEPHIBHBIX
mpoiieccoB. MopenupoBanue ABWKEHUs. MoaenupoBaHue OHOIOTHYECKUX
cucreM. MaTeMaTudyeckue MOJEId B SKOHOMHKE. BplunciuTenbHbIe
AKCIIEPUMEHTHI C MOJAEIISIMHU.



O06paboTKa pe3ysbTaTOB IKCIEpUMEHTa. MeTo/l HAMMEHBIUX KBaJpaToB.
OneHka 4YHUCJIOBBIX MapaMeTpPOB MOJEITUPYEMBIX OOBEKTOB M IPOIECCOB.
BoccTranoBieHne 3aBUCUMOCTEN MO pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHoctHbie  moaenu. Meroasl  Monte-Kapno. MmurtainmonHoe
MojenupoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHMUS.

Tabnuunble (pensuMOHHBIC) 0a3bl JaHHBIX. Tabnuiia — TpeacTaBiIeHUE
CBeJleHHil 00 oJHOTUIHBIX 00BbekTaX. [loie, 3amucek. Kirou tabaunel. Padora ¢
roToBOM 0a30i JaHHBIX. 3amojHeHue 0a3bl JaHHBIX. [loMCk, copTHpOBKa U
buabTpanys JaHHBIX. 3aMpOCkl HAa BEIOOPKY JaHHBIX. 3alPOCHI C MapaMeTpamH.
Brrunciisemsbie noJis B 3arpocax.

MHuororabnuunble 0a3bl JaHHBIX. THUIBI CBS3€d MEXIy TaOIUIlaMu.
Buemnnii kmou. llenoctHocTs 0a3bl HaHHBIX. 3alpochl K MHOTOTa0JIMYHBIM
0a3zaM JaHHBIX.

Nnrepner-npunoxenus. [loHATHE O CEpBEPHOM M KIMEHTCKOM YacTAX
caiita. TexHOJNOrus «KIUEHT — CepBEp», €€ ITOCTOMHCTBA WU HEIOCTaTKH.
OcuoBel si3pika HTML u xackamubix Tabnun cruieit (CSS). Cuenapuu Ha
s3pike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3menienue BeO-caifToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBoa n3o00paxeHuit ¢ HCMOIB30BAHUEM PA3IUYHBIX TU(POBBIX YCTPOUCTB
(mudpoBbIX GoToanmapaToB U MUKPOCKOIOB, BUICOKAMEDP, CKAaHEPOB U JPYTUX
ycrpoiictB).  I'paduueckuit  pemakrop.  Paspemenune.  Kaapupomanue.
Ucnpasnenue nepcrnexktuBbl. ['ncrorpamma. Koppekuus ypoBHEH, KOppEeKUIHUs
nBera. (OOecrBeunBaHME [BETHBIX U300pakeHuil. Perymsb. Pabora ¢
obOnacTsiMu. OUIBTPHI.

MHuorocnoiiabie n3o0pakenus. TexcroBeie ciou. Macka cios. Kananbl.
Coxpanenue BbIIelieHHON oOnactu. I[loaroroBka wiumrocTpanuii st BeO-
calToB. AHUMUPOBAHHbBIC U300PAKEHUS.

Bekropnast rpaduka. IlpumutuBbl. M3MeHeHue mopsliKa 3SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [ pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX
PUCYHKOB. Hcnonb3oBaHue KOHTYPOB. BexkTopuzanus pacTpOBbIX
U300paKEeHUHN.

[IpyHIMOBI TOCTPOEHUS U PENAKTUPOBAHUA TPEXMEPHBIX MOJIEIIEH.
Cerounble Moaenu. Marepuanbl. MoaeIUpOBaHUE HCTOYHHKOB OCBEILICHHS.
Kamepol. AgautuBabie TexHonoruu (3D-npuntepsi). [lonsitTue o BUpTyanbHOM
peanbHOCTH u JOTIOJTHEHHOM PEAIBHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI QCBOEHHUSA IIPOI'PAMMDLI 110
NHOOPMATUKE  (VIJIYBJIEHHBIM YPOBEHb) HA  VYPOBHE
CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OTpPa)kalOT TOTOBHOCTh U  CIOCOOHOCTh
oOy4Jaronmxcsi pyKoBOJACTBOBAThCS C(HOPMUPOBAHHONW BHYTPEHHEH MO3UIMEH
JUYHOCTH, CUCTEMOH IIEHHOCTHBIX OpHEHTAlMN, TMO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTSM POCCHICKOTO
o0111ecTBa, paclIUPEHUe KU3HEHHOTO OMbITA U OMbITA ACSTEIHLHOCTU B MPOIIECCEe
peanu3alMyd CpeACTBaMHU Y4YeOHOro IMpeAMeTa OCHOBHBIX HalpaBlIeHUN
BOCIIUTATEIHHOU JIEATEIbHOCTH.

B pesynpraTe u3ydeHuss MHOOpPMATUKU HA YPOBHE CpPEIHEro OOIIEro
oOpazoBaHuss y oOyuwarormierocs OyayT cpOpMHUPOBaHBI  CIICIYIOIIHE
JUYHOCTHBIE PE3YyJIbTATHI:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBaKECHHE
3aKOHa M TPABOMOpPSAKA,  COOJIOJIGHHE  OCHOBOMOJATAIONIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHMOOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITH HUJCOJIOTUM SKCTPEMU3MA, HAIMOHAIU3Ma,
KCeHO(OOUM, ITUCKPUMHUHALIUA TIO COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIMOHAJIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIICHUE K HUCTOPUYECKOMY HACIEIAUIO, JIOCTHUKEHUSIM
Poccum B Hayke, MCKYCCTBE, TEXHOJIOTHSIX, IIOHUMaHUE 3HAYCHUS
UH(GOPMATUKY KaK HAYKH B 5KM3HU COBPEMEHHOTO OOIIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
ceru MHTepHerT;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUas JCTETHKY HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMYHBIE BUJBI MCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO HAa MCIIOJIb30BaHUN WH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) puzuyecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh  3JIOPOBOTO M  O€30MacHOro oOpas3a  >KHU3HHU,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBbIO, B TOM YHCJIE 3a CYET
coOmoIeHus TpeOOoBaHMI Oe3omacHo AKCILTyaTaliu CpENCTB
UH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

6) Tpy10BOIr0 BOCIIUTAHUS:

FOTOBHOCTh K aKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUIUAPOBATH, IJIAaHUPOBATH u
CaMOCTOSITEIIEHO BBITIONHATH TAKYIO JIE€ATEILHOCTD;

HHTEpec K cdepaM MNpodecCHOHAIBHON NESATSILHOCTH, CBS3aHHBIM C
nH()OpPMATUKOHN, MMPOrpaMMHUPOBAHUEM M WH(GOPMAITMOHHBIMUA TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHKEHUSX HAYKH MHPOPMATUKH U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpINATh OCO3HAHHBIM BBHIOOp Oymymiei mpodeccuu u
peann30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;



TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUIO U CcamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHME TJI00ATBPHOTO XapakTepa HKOJOTHUUYECKUX MPOoOJeM U MyTel ux
pelieHus, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH HWH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKH, JOCTHKEHHUSM HAyYHO-TEXHHYECKOIO IMporpecca u
OOIIIECTBEHHOM TMPAKTUKH, 3a CYET MMOHUMaHUSA POJd HHPOPMAIMOHHBIX
pecypcoB, MH(POPMAIIMOHHBIX MPOIECCOB U MHOOPMAIIMOHHBIX TEXHOJIOTHH B
yCJIOBUSAX IM(PPOBOM TpaHchopmaruu MHOTHUX cdep KU3HH COBPEMEHHOTO
00IIIeCTBA;

OCO3HAaHHWE IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTh
MPOEKTHYIO U UCCIIEIOBATEILCKYIO JICSITEIbHOCTh MHIAUBUYAJIbHO U B TPYIIIIE.

B nporiecce 10CTH EHNS TUYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTPAMMBbI
mo HHPOpMATHKE Yy OOYYaIOIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
UHTEJUICKT, MPeIoIararonuii copMupoBaHHOCTE:

CaMOpETYJIMPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJACHHE, CIIOCOOHOCTh aJaNTHPOBAThCA K
OMOIIMOHAJILHBIM HM3MEHEHUSM W TPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOUYAIOIIECH CTPEMIJICHUE K JOCTHXKECHUIO 1IEJIH
U yCIIeXy, ONITUMHU3M, HHUIITMATUBHOCTh, YMEHHUE JECHCTBOBATh, UCXOS U3 CBOMX
BO3MO>KHOCTEH;

SMIIATUM, BKIIOYAIOIMIEH CIIOCOOHOCTH IIOHMMATh OSMOLMOHAIBLHOE
COCTOSIHME JPYyTHX, YUYUTBHIBATH €ro MpPH OCYIIECTBICHUM KOMMYHHUKAIIHH,
CITIOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COITMAJILHBIX ~ HABBIKOB, BKJIIOYAIOIIMX  CIOCOOHOCTH  BBICTPAaMBAaTh
OTHOIIICHUS C APYTUMH JTFOJIbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3peliaTh
KOH(ITUKTHI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe usydeHus mHOOpPMATUKU HAa YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanusi y oOyuatomerocsi OyayT chOpPMHPOBAHBI METaNpeIMETHBIC
Pe3yNbTaThl, OTPAXKEHHBIC B YHUBEPCAIBHBIX YUCOHBIX JIEUCTBUSIX, @ HMEHHO —
MO3HABATENIbHBIE YHUBEpCAJIbHBIC Yy4e€OHBIE JIEWCTBHS, KOMMYHUKATHUBHBIC
yYHUBEpCAIbHbIC yueOHBbIC NEHUCTBUSI, PETYISITUBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC
JENUCTBUSA, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IEHCTBUSA:

CaMOCTOSTENbHO  (opMyNIUpoBaTh H  aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBI MPHU3HAK WM OCHOBAHMS IS CPABHEHUS,
kinaccudukanuu u 00001IeHUS;

ONpPENEIIATh LENIN ACSITEIbHOCTH, 3a/laBaTh MapaMETpbl U KPUTEPUU HX
JOCTUKEHUS,

BBIABJISITh 3aKOHOMEPHOCTM U MPOTUBOPEUYUSI B PpaccMaTPUBAEMbBIX
SBJICHUSAX;



pa3pabaThiBaTh IJIaH PEUICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3yIbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBIMOIHATH pabOTy B  YCJIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE JeiiCTBUA:

BJAaJeTh  HaBBIKAMH  Y4€OHO-MCCIENOBATENbCKOM W TPOCKTHOU
JCSATCNIbHOCTH, HaBBIKAMH  pa3pelieHuss MpoOsieM, CIOCOOHOCThIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB MTO3HAHNS;

OCYIIECTBIISITh Pa3IMIHBIC BUABI JCATEIHLHOCTH TIO TIOJYyYEHHUIO HOBOTO
3HAHUA, €T0 MHTEPIPETAIliH, MPEOOPa30BaAHUI0 U MPUMEHEHHUIO B PAa3TMYHBIX
y4eOHBIX CHUTYyalMsIX, B TOM YHCIE TPU CO3MaHUU Y4YEOHBIX U COIMAIBHBIX
IIPOEKTOB;

dbopMHupoBaTH  HAy4YHBIM  TUN  MBIIUICHUS,  BIAJETh  HAY4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MMOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOU
NESATEIbHOCTU U KUBHEHHBIX CUTYaIIUSIX;

BBISIBIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIU3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PEeIICHUs, HAXOJUTh apTyMEHTHI IS JOKa3aTelIbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBAaTh TIOJNYYECHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKHA OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX yCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEPEHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yMETh MIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHENICATESIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TIOIXO/IbI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

3) pa6ora c ungopmanmeii:

BJIQJICTh HABbIKAMU TOJy4YeHUS HHPOPMAIMK M3 HCTOYHHKOB Pa3HbIX
TUTIOB, CAMOCTOSITEJILHO OCYIIECTBISATh TOWCK, aHAU3, CHUCTEMAaTHU3aIUI0 U
UHTEPIPETANIO HHPOPMAIIUK PA3TUIHBIX BUOB U ()OPM MPEACTABICHHUS;

co37aBaTh TEKCThl B pa3IMYHBIX (opMarax ¢ yd4€TOM Ha3HAUYCHUS
uHboOpMaIlM W 1EJICBOM ayJAUTOPUH, BBIOMpas ONTUMAIbHYIO (opmy
IIPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHUBATh JJOCTOBEPHOCTh, JISTUTUMHOCTH HH(GOPMAIIHH, €€ COOTBETCTBUE
MPaBOBBIM M MOPATHHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33Jlad ¢ COOJ0/IeHeM TpeOOBaHUN IPTOHOMHKHU, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEeHUSI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

BIIQJICTh  HABBIKAMU  pACTIO3HABAHUS W 3alUThl  WHGOOpMAIINH,
nH()OPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCcAJbHbIE Y4eOHbIe NeiCTBHSA

1) oOmenmne:

OCYILIECTBIISATH KOMMYHHKAIIMU BO BCeX cepax KU3HHU;

pacrio3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHUSA, NMOHUMATh 3HAUYCHUE
COITMAJILHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYallMd U
CMAT4YaTh KOH(IUKTHI;

BJIQJIETh Pa3IMYHBIMA  CHOcOOaMH  OOIIEHHMS W  B3aWMOJICUCTBUSA,
apTYMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(PJIMKTHBIE CUTYaIlUH;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJb30BAaHHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

[IOHUMATh 51 HCII0JIL30BAaTh IpEUMYIIIeCTBA KOMaHIHOH 51
WHIMBHUIYaJbHON PaOOTHI;

BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBHUM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXK0TO YJ€HA KOJUICKTUBA;

IPUHUMATh II€Id COBMECTHOM JEATEIbHOCTH, OPTraHU30BBHIBAaTH U
KOOPJMHUPOBATh JIEMCTBUS MO UX JOCTHKEHHUIO: COCTABIATH IJIaH JICUCTBUIA,
pacrpenensaTb pojid ¢ y4éTOM MHEHHH Y4YaCTHHKOB, OOCYXKIaTh PE3yJbTaThbl
COBMECTHOM paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXJIOr0 y4acTHHKA KOMaHIbI B
0OIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npeayiaraTh HOBBIC IIPOCKTHI, OILICHWBATh HJEHW C TO3WIHUH HOBH3HHI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3JIUYHBIX
CUTYaIUsX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITENIbHO  OCYIIECTBJISATH  [MO3HABATEJIBHYIO  JIESITEIbHOCTb,
BBISIBIISITh TIPOOJIEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3aa4dl B
00pa3oBaTeNbHOM NEITEILHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSTENIbHO COCTABJIATh TIUIAH pEHIeHUs TpoOieMbl €  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpsaTh paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHNM;

Jenath  OCO3HAHHBIM  BBIOOp,  apryMEHTUpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTD 34 PELICHHUE;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (hOPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON IPYAUIIMU B
Pa3HBIX 00JIACTSIX 3HAHWM, MOCTOSIHHO TOBBINIATH CBOW OOpa30BATENIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B A€SATEILHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BIIQJICTh HABBIKAMU TIO3HABATEIbHOM pediaekcun Kak OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHM, UCTIOJIb30BATh MPUEMBI pedIECKCUH TSl OIIEHKHU CUTYalluH, BEIOOpa
BEPHOTO PELICHUS,



OLICHMBAaTh PHUCKHM U CBOEBPEMEHHO TMPUHUMATh pEIIEHUS MO0 HX
CHUKEHUIO;

OpPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX MpPU aHaJIU3€ pPe3yJIbTaTOB
NEeSTEIBHOCTH.

3) npuHATHS ce0s U APYTrUX:

NpPUHUMATh ce0sl, MIOHWMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX MpPU aHAJIU3€ pPe3yJIbTaTOB
NEeSTENBHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIMU JPYTrOro YyeaoBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

B mporecce n3ydenuss kypca MHGOPMATHKH YIIIyOJIEHHOTO YpOBHS 6 10
Knacce OO0y4aromuMucs OyayT JOCTHTHYTHI —CIEAYIOIHUE TPEeIMETHBIS
pe3ybTATHI:

BJIQJICHUE TPEACTABICHUSAMU O POJIM MH(MOpPMAIMU U CBS3aHHBIX C HEU
IIPOLIECCOB B TMPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «UHOOPMAIUNY,
«MH(GOPMAIIMOHHBIM  MPOIECCH,  «CUCTEMa», «KOMIIOHEHTBl  CHUCTEMbD»,
«cucTeMHbIN 3QPerT», «uHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU;

BJaJICHUE METOoJaMH Ioucka uHpopmaiuu B ceTtu VHTepHeT, ymeHue
KPUTUYECKU OIICHUBATh MH(OpMaIHIO, TOYYeHHYIO U3 ceTu IHTepHeT;

YMEHUE XapaKTepU30BaTh OOJbIIME JaHHbIE, TPUBOJUTH IPUMEPHI
UCTOYHUKOB HUX TOJYYEHUS W HANpaBICHUS HUCIOJb30BAaHUSA, YMEHHE
KJ1acCU(UIIMPOBATh OCHOBHBIC 33JlayM aHalM3a JaHHBIX (TIPOTHO3UPOBAHME,
Kinaccudukainus, — KiacTepusalusi,  aHalu3  OTKJIOHEHMH),  MOHHUMATH
MOCJIEIOBATEIHLHOCTh PEIICHUSI 3a/lad aHajiu3a JaHHBIX: COOp TEPBUYHBIX
JAHHBIX, OYMCTKAa M OIIEHKa KauyecTBa JAHHBIX, BBHIOOpP W/WUIU TOCTPOCHUE
MOJIeNI, TpeoOpa3oBaHUE JaHHBIX, BHU3yalu3allusl JaHHBIX, WHTEPIpPETaIUs
pE3yNbTaTOB;

NMOHMMAaHUE OCHOBHBIX IPUHIIUIIOB YCTPOWCTBA U (DYHKIIMOHMPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOWIIBHBIX KOMIBIOTEPOB, TEHICHIUI
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBBIKAMU Pa0OTHI C OMEPAIMOHHBIMUA CUCTEMaMU, OCHOBHBIMU
BUJIaMH TIPOTPAMMHOTO OOECIeUYeHUsl I penieHus y4deOHBIX 3ajad 1o
BBIOpPAHHOM CIIeIIUaIn3alIum;

HAJIM4YKUE TIPEACTABICHHM O KOMIIBIOTEPHBIX CETSIX W HUX pPOJH B
COBPEMEHHOM  MHUpE, O  0a30BbIX  MPUHIUIAX  OpraHU3alUh |
(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel, 00 00UMX MPHUHIIUIAX pa3padoTKU
1 GYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHU;

NOHUMaHUE yrpo3 WHGOPMAIIMOHHONW O€30MacCHOCTH, HWCIOIb30BaHUE
METOJIOB M CPEACTB MPOTHUBOJACUCTBUS 3TUM yrpo3aM, COOIIOACHUE Mep
0e30macHOCTH, MPEIOTBPAIIAIOITIX HE3aKOHHOE pactpocTpaHeHUE
MEPCOHANILHBIX JaHHBIX, COOJIOJCHUE TPEOOBAHHMI TEXHUKH OE30MacCHOCTH U
TUTHEHBI TIPU pabOTe ¢ KOMITBIOTEPAMH U APYTUMH KOMIIOHEHTaMU ITU(POBOTO
OKPYXXEHUS, TIOHMMaHHE IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U paOdOTHI B ceTH MHTEpHET;

MOHUMAHUE OCHOBHBIX MPHUHIIUIIOB JUCKPETU3AIMHA PA3JIUYHBIX BHJIOB
uHopMaIuu, yMEHUE OmpeesaTh HHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpaguUecKuX M 3BYKOBBIX JIAHHBIX MPHU 33JaHHBIX MMapaMeTpax AUCKPETU3AIINH,
YMEHHUE OIpPEACNATh CPEIHIO CKOPOCTh TepeAadyd JaHHBIX, OIICHUBATh



U3MEHEHHE BPEMEHU Nepelaud MpU U3MEHEHUH HHGOPMAIMOHHOIO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE HCIOJIb30BaTh MpPH PEIICHUHU 3a7ad CBOWCTBA MO3UIMOHHON
3aMUCH YUCEN, aJrOpuTMa MOCTPOCHHMS 3aIIMCH YKCIia B MO3UIIMOHHONW CUCTEME
CUHMCIICHHS C 3a/laHHbIM OCHOBAHMEM M TIOCTPOCHUSI 4YHUCIa MO CTPOKE,
coliepKallei 3amuMch 3TOr0 YWcCiIa B TO3UIIMOHHOM CHUCTEME CUUCIEHUS C
3aJlaHHBIM OCHOBAHHEM, YMEHHUE BBINOJHATH apuU(METUYECKHE OIepalu B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBITIOJIHATH MPE0Opa30BaHuUsl JOTUYECKUX BBIPAKEHHM, HCTIONb3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOUTH JIOTMUECKOE BBIpAXKEHHE B
JTU3BIOHKTUBHOW W KOHBIOHKTUBHOM HOpPMalbHBIX (opmax Mo 3aJaHHOMN
Ta0JMile MCTUHHOCTH, HCCIEN0BaTh 00JIaCTh HMCTUHHOCTU BBICKA3bIBAHUA,
coJiepKallero MEepeMeHHbIE, peliaTh HECIOXKHBIE JIOTUYECKUE YpaBHEHUS U
CUCTEMbI YpaBHEHU;

NOHUMaHUEe 0a30BbIX AJTOPUTMOB OOpPaOOTKM YHCIOBOM W TEKCTOBOMU
uH(popMaIuu (3aruch YUCe B TO3UITMOHHOM CUCTEME CUUCIICHHUS, HAXOXKICHHUE
BCEX IPOCTHIX YKCENl B 3aJlaHHOM JlMaria3oHe, o0paboTKa MHOTOPa3PSAHBIX
IEJIBbIX YKCEeJ, aHAIN3 CUMBOJBHBIX CTPOK U JAPYIHX), QJITOPUTMOB IOWCKA U
COPTHUPOBKU, YMEHHUE OMNPENEIATh CIOKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QIrOpUTMOB (CYMMHUpPOBAaHHME »JJIEMEHTOB MacCHBa, COPTHUPOBKA MacCHBa,
nepeOOpHbIC  aNTOPUTMBI, JTBOMYHBIA TIOWUCK) U MPUBOAUTH MPUMEPHI
HECKOJIBbKHUX aJITOPUTMOB PA3HOM CIOKHOCTH JIJIsl PEIICHUS OJHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPaAMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacTtaBieHUsIMH O 0a30BBIX THUIIAX JAHHBIX H
CTPYKTypax [aHHBIX, YyMEHHUE UCIOJIb30BaTh OCHOBHBIC YIPABIIAIOIINE
KOHCTPYKIIMH, YMEHUE OCYIICCTBIISATh aHAIW3 MPEAJIOKEHHOW MPOTrpaMMBI:
OTpeNeNsaTh pe3yibTaThl PpabOThl MPOrpaMMbl MPU  33JAHHBIX HMCXOJHBIX
JAHHBIX, OMPENENSTh, NMPU KAKUX HMCXOJHBIX JAHHBIX BO3MOXKHO MOJIyYCHHE
YKa3aHHBIX pE3YyJbTaTOB, BBIABIATH JaHHBIC, KOTOPbIE MOTYT TPHUBECTH K
omuOke B paboTe mporpaMmbl, GOPMYIHPOBATH MPEITIOKEHHS 110 YIYUIICHUIO
IPOrPaMMHOTO KOJIa;

YMEHHE CO37]aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIC JIOKYMEHTHI H
JIEMOHCTPAlIUOHHBIE ~ MaTepuaibl C  HCIOJb30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YyMEHUE  HUCIOJb30BaTh  OJEKTPOHHBIC  TAOMUIBI  JUIA  aHAJK3a,
IpeICTaBlIeHUs U 00pabOTKU TaHHBIX (BKJIIOYAsl BHIYMCICHUE CYMMBI, CPETHETO
apu(pMETUYECKOTO, HAUOOJBIIET0 W HAWMEHBIEr0 3HAYCHHM, peIIcHUe
ypaBHEHUH, BHIOOP ONMTHUMAJIBLHOTO PEIICHUS, MOAOOP JIMHUU TPEHJA, PelIeHue
3a/1a4 MPOTHO3UPOBAHUS).

B mporiecce mzyuenus kypca nHpopmatuku yriayonéHHoro ypoBHs 6 11
Knacce oOy4aromuMucs OyAyT JTOCTUTHYTHI —CIEAYIONIHME IPEIMETHbBIC
pE3yNbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIINE OJHO3HAYHOE
JEKOMPOBAHUE COOOMICHHH (TIPePUKCHBIE KOJIbI), HCIOIB30BaTh MPOCTEHIITHE
KOJIbI, KOTOpBIC TO3BOJISIOT OOHAPY)XMBAaTh W UCHPABIATh OIIMOKHA TPHU
nepeaayde JaHHBIX, CTPOUTH KOJI, 00ECIeYMBAIOIINN HAUMEHBIITYI0 BO3MOKHYIO
CPEIHIOI0 JJIMHY COOOIICHHWsS] TIPW M3BECTHOW YaCTOTE CHUMBOJIOB, IOSCHSTH
MIPUHITUTIBEI PA0OTHI MPOCTHIX AJITOPUTMOB CIKATHSI IAHHBIX;

YMEHUE peIIaTh alTOPUTMUYECKHE 3a/layd, CBS3aHHBIC C aHAIU30M
rpadoB (3a1auyu MOCTPOCHUSI ONMTUMAJIBLHOTO IMYTH MEXKIY BEpIIMHAMH Tpada,
OTpENEeCHUs]  KOJMYECTBA  PA3IMYHBIX  MyTE€H  MEXKIYy  BEPIIMHAMHU



OPUEHTHPOBAHHOTO AIMKINYECKOro Tpada), YMEHHE HCIOIb30BaTh JIEPEBBS
pU aHAIW3€ W TIOCTPOSCHUU KOJOB WM JUIA TPEICTABICHUS apU(PMETHUSCKUX
BBIPQXCHHUM, MPU PEIICHWH 3a/Jad TMOWCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JepeBO WTPHI IO 3aJaHHOMY alTOPUTMY, pa3padaTeiBaTh W 0OOCHOBHIBATH
BBIMTPBHIIITHYIO CTPATETHIO UTPBI;

yMEHHE pa3pabaThiBaTh M PEATU30BHIBATH B BHJE MPOTpaMM 0a30BbIC
QJIITOPUTMBI, YMEHHUE UCTIOIB30BaTh B IpOTpaMMax JaHHbIC PA3IMIHBIX THIIOB C
y4€TOM OTpaHUYCHUI Ha JUaANa30H WX BO3MOXHBIX 3HAYCHUH, MPUMEHSTH MPHU
pelIeHnr 3aa4 CTPYKTYphl JaHHBIX (CIHUCKH, CJIOBapH, CTEKH, OYEpENH,
JIepeBbsi), HWCIOJB30BaTh 0a30BBIC OMNEPAUA CO CTPYKTypaMHu JaHHBIX,
NPUMEHATh CTaHIAPTHBIE W COOCTBEHHBIC TMOIIPOrpaMMBI i 00pabOTKH
YHUCIIOBBIX JaHHBIX W CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3paboTke
nporpaMM OMOJMOTEKH TOIMPOrpaMM, 3HATh (YHKIIMOHATHHBIE BO3MOXHOCTH
MHCTPYMCHTAIBLHBIX CPEICTB CPEeAbl pPa3paOOTKH, YMEHHE WCIOIb30BaTh
CpeICTBAa OTJIAAKA TMpOTpaMM B Cpele MpOrpaMMHUPOBAHHS, YMEHHE
JIOKyMEHTUPOBATH MPOTPAMMBI;

yMEHHUE CO3/1aBaTh BEO-CTPaHUIIbI;

BJIaJICHUE OCHOBHBIMM CBEJEHUSMH O 0a3ax JTaHHBIX, MX CTPYKTYype,
CpelcTBax Co3/laHus W PabOThl C HUMHU, YMEHHE HCIOJIb30BaTh TaOJIMYHBIC
(pensiiioHHBIE) 0a3bl JMAaHHBIX (COCTaBJIATH 3alpockl B 0a3zax JJTaHHBIX,
BBITIOJIHATh COPTHPOBKY W TIOMCK 3amuceil B 0a3e JaHHBIX, HAIOJHATH
pa3zpaboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHUE HCMOJb30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJICTH  JIJIst
aHann3a OOBEKTOB M IMPOIECCOB: (HOPMYyIUpOBaTh IMEJb MOJIECITUPOBAHMUS,
BBITIOJIHATh aQHAIM3 pE3YyJIbTaTOB, IMOJYYEHHBIX B XOJI€ MOJICTUPOBAHMUS,
OIICHUBATh COOTBETCTBUE MOJCIU MOJCIHUPYEMOMY OOBEKTY WM TPOIECCY,
IPEICTABIATh PE3YIbTaThl MOJCIUPOBAHUS B HATJISITHOM BUJIC;

YMEHUE OpPraHU30BBIBATH JIMYHOE WH(MOPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3IIMYHBIX CPEJCTB MHU(PPOBBIX TEXHOJOTHUN, MMOHWMAHUE
BO3MOXHOCTEH IM(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, HH(PPOBBIX
o0pa3oBaTeNbHBIX CEPBUCOB,;

NOHMMAHUE OCHOBHBIX TPUHIMIIOB  pabOThl, BO3MOXHOCTEH U
OTpaHUYCHHUS TIPUMEHEHHUS TEXHOJOTUHA HWCKYCCTBEHHOTO WHTEIJICKTa B
Pa3IUYHBIX OOJACTSAX, HATWYUE TMPEJCTABICHUH O Kpyre peniaeMbIX 3aaad
MaIIMHHOTO OOy4eHHMsl (pacro3HaBaHUs, KiIacCU(UKAIIMN U TPOTHO3UPOBAHMS)
HaJIMYUE TPEACTABICHUN 00 MCIOJIb30BaHUN HH(POPMAIIMOHHBIX TEXHOJIOTHUI B
Pa3IMYHBIX poecCuoHaNbHBIX cdepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaunmeHoBaHue KoumnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoTshI padoTbI
Pa3nen 1. Hudposasi rpaMoTHOCTH
Kommbrorep -
YHUBEPCAIBHOE
1.1 . 6
YCTPOKCTBO 00pabOTKH
JTAHHBIX
[IporpammHuoe
1.2 Porp 6
obecrieyeHne
1.3 KommbrorepHsie cetn 5
Nudopmannonnas
1.4 bop 7 2
6€301acHOCTb
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue
2.1 uHpopmManuu B 19 2
KOMIIBIOTEpE
OcHOBBI aJIreOpBI
2.2 P 14 1
JIOTUKH
Komnerorepnas
2.3 P 7 1

apudmerrka




Hroro mo pazneny 40

Pa3zgea 3. AinropuTt™MbI 1 NIPOrpaMMHUpPOBaHUE

BBenenue B

3.1 16 0.5
MIpOrpaMMHUPOBAHUE

39 BcnoMorarenbHbIe g )
QJITOPUTMBI

3.3 YucieHHbIE METOIBI 5 3
AJITOPUTMBI

3.4 00paboTKn 5 1
CHMBOJIBHBIX JAHHBIX
ANTopuTMEBI

3.5 P 10 3.5
00pabOTKH MacCHUBOB

Hroro no pasgeny 44

Pa3nen 4. UngopMannoHHbIE TEXHOJIOTHHU

O06paboTka TEeKCTOBBIX
4.1 6 2.5
JOKYMEHTOB
4.2 Ananu3 JaHHbIx 8 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136 0 215
YACOB I10 ITPOTPAMME '




11 KIIACC

HauMeHnoBauue Koau4yecTBO yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
nporpamMmbl padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u
1.1 uH(pOpMaIMOHHBIC 10 2.5
IIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro mo pazneny 18
Pa3znen 2. AnropuT™MbI U NIPOrpaMMHUPOBAHUE
DNEeMEHTHI TEOPHH
2.1 P 6 1
AJITOPUTMOB
AJNTOPUTMEBI U
2.2 P 28 10
CTPYKTYpBI TaHHBIX
OcHOBBI O0BEKTHO-
2.3 OPUEHTHPOBAHHOTO 16 45
IPOrPaMMHUPOBAHHUS
Hroro no pazgeny 50
Pa3nen 3. Un¢opmMannoHHbIe TEXHOJIOTUH
KomneroTepHo-
3.1 MaTeMaTH4ecKoe 8 2

MOACIINPOBAHUC




3.2 ba3n1 manHbIx 10
3.3 Be6-caiitbl 14
K
3.4 OMITbIOTEpHAS 8 35
rpaduka
3.5 3D-monenupoBanue 8 3
Uroro no pazaeny 48
PesepBHOE Bpemst 20
OBIIEE KOJIMYECTBO
136 36.5

YACOB 110 I[TPOTPAMME
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