MHWHHCTEPCTBO ITPOCBEIIEHHS POCCUHCKON ®EEPAITAA
MunucreperBo o6pazoanus u Hayku Pecnybanky bamkoprocran
AIMHHHACTpaLHA MyHHUHNAIbLHOTO paiiona benokaralickuii paiion

Peeny6ankn bamkoprocran

MbOY COL c.Emamn

PACCMOTPEHO COI'TACOBAHO VYTBEPXJIEHO
IeaTOrHIECKUM COBETOM 3amecTutensb aupektopa no YBP  npuxasom MBOY COUI c.Emarmn
ITpoTokon ot ’ff’%éf 0O.H Kapabatora - AJLKibikos

«1&» 0P 2045rNe s « 78 » Op 2043 1. « 18 ¥ of 2043 Nﬁ@é‘ﬁ,

PABOYASI [IPOIPAMMA
(ID 3197140)

yueonoro npeavera « Audopmaruka. YriydaeHHblii ypoBeHb»

Juisg obyuaronxcs 10-11 kmaccos

c.Emamm 2023




MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOyYaIOUIUXCS CpEeACTBAMU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT paclupeeieHue ero
1o kinaccaM (rogam H3ydyeHus), 1aéT NpUMEPHOE paclpeielieHe y4eOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMma 1o uHGOpMaATHKE ONpEAeIeT KOIMUYECTBEHHbIE U KaUeCTBEHHbBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCcyapCTBEHHOM UTOTOBOM arrecraiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOM JUCUUIUIMHBI, H3y4darolen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOPMATHUKH UM HUH(DOpPMALMOHHON
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKA U HUH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha CoJIep)KaHue Kypca WH(POPMATUKHU YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmatuka» OpUEHTHPOBAHBI HA TIOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOMUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3a]auu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApHUs JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsSI M3y4eHHs] MHPOPMATUKH 0OECeunBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HENOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nmporpaMMHasi MHXeHepus, HHPOpMAaIMOHHAs 0e30MacHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpPENENIEHHOIO PEeecTpa, TEXHOJIOTMH BUPTYaJIbHOU H
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 kmaccax goMKHO 00€CIEUUTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHGOPMATUKH, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETb HMX CBSI3b C KPHUTEPUSMH OLICHHBAaHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOr0, MPUPOIHOTIO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHWE OTBETCTBEHHOCTH JIOJEH, BOBICUEHHBIX B CO3/JaHUE U UCIOJb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopMaTuka» BBIAECISIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMAILIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  TOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JaHHBIX W DSJIEKTPOHHBIX TaOMUI[ [JIsl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B nmpuBenénnom nanee copepxaHuu ydeOHoro mpenmera «Mudopmatikay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHbI ypOBEHb U3Y4YEeHHMs] HHMOPMATHKUA PEKOMEHIYETCA IS
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JAaCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WH)XXCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYaCTHIO B OJMMIIHAIaX U cIaue
EnnHOTO TOCYIapCTBEHHOTO 3K3aMeHa 1o HH(OPMAaTHKE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
IPOrpaMMBbI U TTIOYPOYHOTO TIJIAHUPOBAHHUSL.

OO611ee YKciIo YacoB, PEKOMEHOBAHHBIX ISl u3yueHus unpopmatuku — 204
yaca: B 10 kiacce — 102 yacos (3 yaca B Heaeno), B 11 knacce — 102 wacos (3 vaca
B HEJCIIO).

COJEPXAHUE OBYUYEHUA
10 KVIACC

HugpoBas rpaMOTHOCTH

TpeboBanus TEXHUKM OE30MACHOCTM MW TUTHEHBI TMpu paboTe ¢
KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHHUS.

[TpuHIMTIBI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon HeiiMana. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPAMMbl IPOILIECCOPOM.
OnepaTvBHas, MOCTOSHHAs W JOJATOBpeMeHHass mnamsATb. OOMEH JaHHBIMH C
OMONIBIO IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMO 1OCTYyN K MaMsTH.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbIe BBIYMCJICHUA. MHoromporeccopHbie CHUCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHable BbIUMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JAaHHBIX. MoOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BceTpoenHsbie KOMITBIOTEPHI. MUKPOKOHTPOJUIEPHL.
PoGoTu3npoBaHHble MPOU3BOJICTBA.

[TporpamMmMHOe o0OecrieueHre KOMIBbIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX ycTpocTB. IlapamnenbHoe mnporpaMMupoOBaHUE.
CucremMHoe mnporpamMmHoe oOecrieueHne. OrnepallMOHHBIC CHUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpoucTtB. MHCTasiuuss W JOEUMHCTAULALMSA  OPOTPAMMHOIO
oOecrieyeHusl.

daiinoBeie cucTeMbl. [IpUHIUIIBI pa3MellleHusT ¥ WUMEHOBaHMS (haljioB B
noyiroBpeMeHHo namsty. Lllabnonsl 1uist onrcanus rpynin Qaityios.

[TporpamMmmuoe obecnieuenue. JInieH3upoBaHUE MPOTPAMMHOIO OOECIICUEeHHUS
u uudpoBrix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE TIPOrPAMMHOTO



obOecrieuenuss W 1UQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAEMas
3aKoHoAAaTeNnbCTBOM Poccuiickon denepannn 3a HEPABOMEPHOE HCIIOJIb30BAHUE
MIPOrPaMMHOTO O00ecTiedeHUs U MUPPOBBIX PECYPCOB.

[TpuHIUIIBI TOCTPOEHUS U ammapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresbie potokoibl. Cetb MuTepHeT. Anpecanust B cetu MHTepHeT. [IpoTokosbt
creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moxacetu ¢ momoibio Macok mnojcereid. CereBoe
aAMUHUCTpUpoBaHue. [lolydeHre MaHHBIX O CETEBbIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3U C y3JIoM ceTd. OmpejeneHre MapipyTa JABUKCHHUS
MaKETOB.

Bunet  pestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHera.
['eonndopmaloHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU
(HanpuMmep, JIOKalusi MOOWJIBHBIX TeIe(POHOB, OMNpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), MHTepHET-TOPTOBIIsL, OpOHUPOBAHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHI U ycinyru. ColuaibHble CETH —
OpraHu3alys KOJUICKTUBHOTO B3aWMOJICUCTBUA M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBwia TOBeACHUs B KuOeprpocTpaHcTBe. [Ipobiema mnoaauHHOCTH
nostyueHHoi naopmaiuu. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YIpO3bl, CBSA3aHHBIE C HCIIOJIb30BAaHUEM
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOrui. OOImue mpoosieMbl 3alUThI
uHpopmariuu ¥ uHbOpMaMOHHOW  Oe3zomacHocTH. CpeAcTBa  3alllUThI
uH(OpMAIIUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX  cuctemax. lIpaBoBoe obecrieueHne UHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBparienne  HECAHKIIMOHUPOBAHHOIO  JOCTynma K  JIMYHOU
KOH(pUIESHIIUATIBHOW WH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATLHOM KOMITBIOTEpE,
MOOWMIIBHBIX yCTpoicTBax. BpemoHocHoe mporpaMmHoe oOecreueHrne U CrocoObl
O0prOBI C HUM. AHTHBUPYCHBIE mporpamMMmbl. OpraHuzaius JAYHOTO apXHuBa
uHopmaruu. PesepBHoe konupoBanue. [lapospHas 3anura apxusa.

[[luppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIC IUQPHI.
[udper npoctoir 3amensl. [ludpp Leszaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarusi, nanapie u 3HaHuA. MHMOpMalMOHHBIE MPOIIECCHl B MPUPOJIE,
TEXHUKE M OOIIECTBE.

HempeppiBHBIE W TUCKPETHBIE BEJIWYMHBI W CUTHAIBL. HeoOXoammocTh
TUCKpeTH3anuu uH(opMaIuu, NpeaHa3HAYEeHHOW ISl XpaHCHHWs, Tepenadyud u
00pabOTKHU B IIU(PPOBBIX CUCTEMAX.



JIBonuHoe koaupoBaHue. PaBHOMEpHbIE W HEPaBHOMEpPHBIE  KOJBI.
JlekonupoBaHue COOOIICHMI, 3alMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
Ycnosue @ano. [loctpoeHrne OMHO3HAYHO IEKOAMPYEMBIX KOJOB € IOMOIIBIO
nepeBa. EquHunbl n3amepenus koaudectsa nHGopManuu. AnpaBUTHBIA MOAXOI K
OLIEHKE KOJIMY€eCTBa MH(POpMALUU.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENBIX M JAPOOHBIX YHCEN B
NO3WLMOHHON cucTteMe cuMciieHnd. CBOWCTBA MO3WLMOHHOM 3alUCU  YuWCha:
KOJIMYECTBO IM(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUHCIIEHUSI. AJITOPUTM MEPEBO/IA LIEJOr0 YUCHIA U3 P-UUHOIN CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJTOPUTM MEpeBO/Ja KOHEYHOM P-M4HON OpoOu B NIECATUUHYIO.
AJITOpUTM TIEpeBOJia LIEJIOT0 YUCIIa U3 JECATUYHOM CUCTEMbI CUucieHus B P-
nyHyto. IlepeBox koHewHOUM pAecsaTUUHONW npoOu B P-uunyro. J[BouuHas,
BOCBMEpUYHAs U IIECTHAALATEPUYHAS CHUCTEMBI CUHCIIECHUS, CBSA3b MEXIY HUMHU.
ApudmeTnueckre omnepauvdyd B MO3UWIUOHHBIX CHUCTEMax cyHucieHus. TpoudHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [[BONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBaame TtekcroB. KomupoBka ASCIl. OmgHoGaiiTHBIE KOIWPOBKH.
Crangapt UNICODE. Kommpoka UTF-8. OrmpeneneHue HHPOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne  m3oOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpauuecKux JaHHBIX MPHU 33JJaHHBIX pa3pelieHruH U IyOrHe KOJUPOBaHUS 1[BETA.
[IBeToBbie Momenu. BektopHoe xomupoBanue. @opmarsl rpaduyeckux ¢haisios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Koauposanue 3Byka. OneHka nH(HOpMalMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 33JaHHBIX 4aCTOTE AUCKPETU3ALNH U Pa3psAHOCTH KOJUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOnaUIBI MCTUHHOCTH. Jlormueckue BBIpaKEHUS.
Jlornueckne TtoxaecTtBa. JlOKa3aTelnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IML ICTUHHOCTU. JIornueckue onepanuy U onepanuy HaJl MHOKECTBAMU.

3aKkoHbl anreOpbl JOTMKUA. DKBUBAJICHTHbIE MPEOOpPA30BAHMS JIOTHUYECKUX
BbIpa)XeHUU. JIornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornueckue (QyHKIUH. 3aBUCHMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIHNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CHCTEMBI TOTUUECKUX (DYHKITHA.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepllEHHbIE
JU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI HX
MOCTPOEHUS MO TaOJIULIE UCTUHHOCTH.

Jlornyeckue »3JI€MEHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHuoropaspsaneii cymmarop. Iloctpoenne cxem Ha JIOTMYECKUX AJIEMEHTax IO



3aIaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOMN CXEME.

[IpencraBienre LENbIX YKHCEN B MHaMATH KoMibioTepa. OrpaHUue€HHOCTH
JAana3oHa 4Yucesl MpPU OTPaHMYCHUU KOJIMYecTBa paspsaoB. IlepenosiHeHue
pa3psiAHON ceTkH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIM
JIOTIOJTHUTEIIBHBIN KOJT OTPULIATENbHBIX YUCETL.

[ToOuToBble normueckue omepanuu. Jlormdyeckuii, apupmMeTHUeCKHil u
nukandaeckuit  casuru. lludpoBanue ¢ momomplo TOOMTOBOM — omeparuu
«uckimoyaroniee NJINy.

[IpencraBieHre BEHIECTBEHHBIX YHCEN B MaMSTH KOMIIbIOTEpa. 3HaYalas
4acTh W MOPAJOK yucia. Jluana3oH 3HaUeHUN BelleCTBEHHBIX yucen. [Ipobiemsr
XpPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinmonHeHne omnepanui ¢ BEIIECTBCHHBIMM YHMCIAMH, HAKOIUICHUE
OImMOOK MPU BBIYUCIICHHSIX.

AJITOPUTMBI M IPOrPAMMMPOBAHME

OrnpeneneHue BO3MOXKHBIX PE3YJIbTATOB PaOOThl MPOCTEUIINUX AJITOPUTMOB
YIPABJICHUS WCIOJIHUTEISIMA W BBIUMCIUTEIBHBIX alropuTMoB. OnpenencHue
HCXOJIHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOJKET JIaTh TpeOyeMBbIH pe3ybTarT.

Ortanbl pelieHus 3aady Ha KoMIbloTepe. MHCTpyMeHTaldbHbIE CpECTBA:
TPAHCIATOP, OTIAMUUK, TmpodunupoBumMK. Komnunsuus u UHTEpHpeTarus
nporpamMMm. BupTyanbHble MallIMHBI.

HNHTterpupoBanHas cpena pa3paboTku. MeToapl OTIAJKH — IPOTPaMM.
Hcnonb3oBanue TpaccupoBOouHbIX Tabmui. OTinamounsiii BeiBoA. IlomiaroBoe
BBINOJIHEHUE ITporpaMmMbl. Touku octaHoBa. [IpocMOTp 3HaUEHNI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CHUMBOJIbHBIC, JIOTUYECKHE. BeTBieHus.
Cnoxubple ycnoBus. [lukiner ¢ ycinoBueMm. I[lukiabl 1O MEpEeMEHHOM.
B3anmo3amMeHsieMOCTh  pa3IMYHBIX  BHAOB  LMKIOB. MHBapuaHT  IUKIA.
CocTaBiieHME LMKJIA C HCIOJb30BAHUEM 3apaHEE OMNPEICIEHHOTO HWHBApHaHTa
LHUKJIA.

JIoKyMeHTHpOBaHUE MpOrpamMM. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroroBka onvcaHus NPOrpaMMbl U HHCTPYKIMHU JUJIS IOJIb30BATEIS.

AnTOpuUTMBI 00pa0OTKM HATYpPaIbHBIX YMCEN, 3aMMCAHHBIX B TO3UIIMOHHBIX
CUCTEMaX CYHUCJEHHUS: pa30MeHue 3alucyd 4Yucjia Ha OTAeIbHbIE ITUPHI,
HaxXOXXJICHUE CYMMBI W TpOU3BeAeHUA HHUPpP, HAXOXKJICHHE MaKCUMaJbHOU
(MUHUMATBHON) TTUDPHI.

Haxoxenue Bcex mpocCThIX YKCEN B 3aJaHHOM aAuamna3one. lIpencraBnenue
YHucia B BUJIE HAOOpa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.



O0paboTka qaHHBIX, XpaHAIIUXCS B Paitnax. TekcToBbIe U ABOUMYHBIC (DAKIIBI.
daiinoBrie mepeMeHHble ((ailoBeie ykazarenu). Urtenue u3 Qaitna. 3anuch B
dbaiin.

Pazbuenue 3anaun Ha noazagaun. [loanporpammel (poueaypsl U PyHKIUN).
Pexypcus. PexypcuBHble 00bekThl ((pakransl). PekypcuBHbIE Mpolenypbl u
¢bynkiun. Mcnonb30Banue cTeKka Al OpraHu3aliy PeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHne CTaHAAPTHOW OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[loaxtoueHue  OUOJMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOJAUTEIIECH.
MoaynbHbBINA NPUHLAI TOCTPOEHHUS IPOrPaAMM.

UYucnennsle MeTonbl. TouHOoe U NpUOMMKEHHOE pEUICHHs — 3aJauu.
YuclieHHbIE METO/IbI PELIEHUs] YPaBHEHUN: METOJ rnepedopa, METO/ TOJIOBUHHOTO
nenenus. [lpuOnmx€HHOE BBIYMCICHUE JJIMH KPHUBBIX. BblUMClIeHHE IUIOIMIanen
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYIOJbHUKOB, METOA
tpanenuit). Ilouck Makcumyma (MuHUMYMa) GYHKIUM OJHOW TEpEeMEHHOU
METO/I0M MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIUU  S3bIKA
MpPOrpaMMHUPOBAHUs J1JI1 OOPA0OTKU CUMBOJBHBIX CTPOK. AJITOPUTMBI 00OPaOOTKHU
CUMBOJIBHBIX CTpPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUN CHMBOJIa B CTPOKE,
pa30MeHre CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPH JAaHHOW CTPOKHM, 3aME€Ha HAWJECHHOW MOACTPOKH Ha APYTYIO CTPOKY.
['eHepanus Bcex CIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIIOUIMX 3aJIaHHBIM
orpannuyeHusM. [IpeoOpazoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl U TOCIEIOBATENbHOCTH 4Hced. Bbluncienue 0000MIEHHBIX
XapaKTePUCTHK JIEMEHTOB MAacCUBa WUJIM YHCIIOBOU MOCIEN0BATENbHOCTU (CyMMBI,
MPOU3BEICHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJILHOTO M MAaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JInHEeNHBIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CoptHpoBKa 0OHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
beictpast coptupoBka wmaccuBa (ayroputm QuickSort). JIBowuHbI# TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MacCHBBI (MaTpHUIbI). AJTOPUTMBI OO0paOOTKU JTBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCUBA I10 3a/IaHHBIM IPaBHJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOI'O MAcCCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

NupopManiuoHHBIE TEXHOJIOTHH

TexcroBbiii mporeccop. PemaktupoBanue u QopmatupoBanue. I[IpoBepka
opdorpadun u rpammatukd. CpencrtBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM



npoueccope.  Mcnonp3oBanue  ctwiieid.  CTpyKTYpUPOBAaHHBIE  TEKCTOBBIE
nokymeHThl. CHoOcku, ornaBieHue. KosuekthBHas padoTra ¢ JTOKYMEHTaMHU.
HMHCTpyMEHTBI pPEeLIeH3UPOBAaHUS B TEKCTOBBIX Mporieccopax. OOIauyHble CEPBUCHL.
HenoBass nepenucka. Pedepar. IlpaBuna nuTHpOBaHMS HMCTOYHHUKOB U
opopmieHust OubnMorpaguueckux ccpuiok. OdopMieHue Crucka JIUTepaTyphl.
3HaKOMCTBO C KOMIIBIOTEpPHOM BEPCTKOM TekcTa. TeXHWyeckue CpencTBa BBOJA
TekcTa. CHenuanu3upoBaHHBIE CPEACTBA PENAKTUPOBAHUS MATEMAaTHYECKUX
TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3a/1aud aHAIM3a JAHHBIX: IPOTHO3HPOBAHUE,
KJaccupuKauus, KiacTepusalnus, aHaiu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JAaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA U OLICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHKUE JAaHHBIX,
BHU3YyallM3alMs JAaHHBIX, HHTEpIIpETalUs pe3ynbTaToB. IIporpammueie cpencrBa u
MHTEPHET-CEPBUCHI JUIsl 00pabOTKKU U Mpe/CTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yuyenue. IHTeeKTyanbHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO AIEKTPOHHBIX TAOIUL. BblYMCIEHHE CyMMBI,
CpEHEro apu(PpMETUYECKOTr0, HAMOObILIETO (HAMMEHBIIET0) 3HAYCHHSI JUana30oHa.
Boruncnenne koad¢uuueHTa KOppeasiuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATBIX, JMHEWYaThIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
¢bynkuumii. [TogOop MuHUK TpeHaa, pelieHne 3a4a4 MPOTHO3UPOBAHUSI.

YuclieHHOE pellIeHWe YpaBHEHUH C TIOMOIIBI0 MOoA00pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIyYIIEero pelieHusl B 3a/laHHbIX ycioBusX. Llemesas
byHkuus, orpanuueHus. JIokaapHble € TJIOOATBHBIH MUHHUMYMBI IIEJIEBOU
¢yskun. Pemenue 3a1a4 ONTUMU3ALKN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernyueckue MNOAXOAbI K OLIEHKE KOJIM4ecTBa HWH(pOpMaIuu. 3aKoH
annutuBHOCTH MHMOopmarmu. Dopmyna Xapriau. MHbopManus u BEpOSTHOCTS.
®opwmyna lllennona.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPSIMH. Y MEHbILIECHUE
riIyOnHBI KogupoBaHus 11BeTta. OCHOBHBIE Hen anroputMmoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCUMOCTb BPEMEHM IMepeAadyd oT
UH(POPMAIIMOHHOTO 00bEMa MaHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpuumHb
BO3HMKHOBEHHUSI OMIMOOK Mpu Tmepefadye JAaHHbiX. Konapl, MO3BOJSIONINE
OOHapy>KuMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosnue Xsmmunra. Koguposanue ¢ noproperrem 6utoB. Koasl XammuHra.



Cuctembl. KoMIOHEHTBI cucTeMbl W UX B3auMmopeiicTBue. CuUCTEMHbIN
s dexT. Yrnpapnenue kak nHGOPMAITMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Helu MojaenupoBaHus. Gopmanusaius
MIPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yapbTaTOB MOJACIHMPOBAHUS B BUAE, YIOOHOM IS
BOCTIPUATHUS YeloBeKOM. ['paduueckoe npeacTaBieHNe JaHHBIX (CXeMBbl, TaOJIHIIbI,
rpaduKm).

['padbl. OcHoBHBIe MoOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MATpHIL], CIHUCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TIpadoB (IMOCTpOCHUE
ONTUMAJIIBHOTO MYTH MEXJIy BepUIMHAMU rpada, ONpeleiIeHUue KOJUYecTBa
pa3IMYHBIX IyT€d MEXIy BEpPIIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO
rpada).

HepeBbs. bunapnoe nepeBo. [epeBbsi moucka. CriocoObl o0xona AepeBa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C TIoJiHOU uH(popmanueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMKMCAHKE CTPATErHH UTPHI B TAOIMUHON (opme. BIUTpHINITHBIE U TPOUTPHILITHBIC
MO3UINU. BBIUTPBILIHBIE CTPATETUU.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CEepBUCHl MAIIMHHOTO IEPEBOJA U
pacrio3HaBaHusi yCTHOU peuu. KornutuBHbie cepBuchl. aenTudukamnus u mouck
N300paKeHUH, pacro3HaBaHUe JIULI. CamooOyyaromuecs CHUCTEMBI.
M cKyCCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lVcroiap3oBaHue METOI0B
MCKYCCTBEHHOI'O MHTEJUIEKTa B O0ywarommx cucreMax. lMcnoiab3oBaHue MeTo/10B
MCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuke. MHTepHer Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HellpoHHbIE ceTH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

®opmanuzauuss  NOHATHS — anropurma.  MammnHa — TeroopuHra — Kax
YHUBEpCcalIbHasl MOJ€eJIb BbruucieHuil. Te3uc Yepua—TrropuHra.

OneHka CI0XHOCTH BbhIUMCIeHUN. BpeMst paboTel U 00BEM HCHONB3YyEMOI
MaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OueHka
ACUMIITOTUYECKON  CIIOKHOCTHU QJITOPUTMOB. AJITOPUTMBI  MOJIUHOMHUAIBHON
cinoxxHoctd. Ilepebopubie anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
pEILIEHUs OJTHOM 3a/1a4l, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTbD.

[louck mpOCTBIX 4YMCEN B 33aJaHHOM JWAIA30HE C TOMOIIBK aJropuT™Ma
«petiero DparoceHar.

MHoropa3psiaHble 1efble YUClia, 3a7a41 JJIMHHON apu(METHKY.

CnoBapu  (accolMaTWBHBICE MAaCCHUBBI, OTOOpaKEHHUs). XOII-TAOJHIIBI.
[TocTpoenue angpaBUTHO-4aCTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.



Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOTO BBIpakeHUs. Brrumcienue
apu(pMEeTHYECKOT0 BHIPAKEHHS, 3aMTMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBanue ouepeu A BpEMEHHOTO XpaHEHHS! TaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHHHMajIbHOIO OCTOBHOIO J€peBa
B3BEILICHHOTO CBSI3HOTO HEOPHUEHTHpOBaHHOIrO rpada. KoimdyecTBo pa3innyHBIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada. Aaroputm
JIeHKCTpBI.

JepeBbst. Peanusanus gepeBa ¢ NOMOIIbIO CCBUIOUHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue aepeBa UIsl 33aJaHHOTO apuU(PMETUUYECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00xoza aepeBa. Mcnonp3oBaHue creka u
ouepenu Juisi 00Xo/a JiepeBa.

JluHamMuueckoe MpOrpaMMHPOBAHHME KaK METOJA peIIeHHs 3agad  C
COXPaHEHUEM IPOMEKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, pellaeMble C MOMOILIbBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCIEHHUE PEKYPCUBHBIX (DYHKIUH,
No/ICYET KOJTMYECTBA BAPUAHTOB, 337]a4/ ONITUMHU3AIIHH.

[TonsiTue 06 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOAXOJA.
Wukarncynsuus, HacieJoBaHue, TOJIUMOphU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamm. lIpoekTrpoBanue wuHTEepdeiica
nonb3oBatens. Vcmonp30BaHWME TOTOBBIX — YOPABISEMBIX  DJIEMEHTOB IS
MOCTpPOCHUS HHTEep(deiica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonarue o  mapagurmax
IPOrpaMMHUPOBAHUS.

NHpopmanuoHHbIE TEXHOJIOIUH

OTtanbl  KOMITBIOTEPHO-MAaTEMaTUYECKOTO  MOJCIMPOBAHUSA: IMOCTAaHOBKA
3ajauM, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3yJIbTAaTOB MOACIUPOBAHUS.

Juckpernzanusi TpH  MaTeMaTHYECKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporieccoB.  MopaenupoBanue ABWKECHHUA. MoJaenupoBaHUE OHMOJIOTHYECKHX
cucteM. MareMaTuyeckue MOJETM B DKOHOMHUKE.  BwrumciurenbHbIE
HKCIIEPUMEHTHI C MOJICTISIMHU.

OOpaboTka pe3ynbTaToOB SKCIEpUMEHTa. MeTon HauMEHbBIIUX KBaJIpaToB.
OreHKa YHCJIOBBIX TMapaMeTpoOB MOJCIUPYEMbIX OOBEKTOB M  IMPOIIECCOB.
BoccTranoBneHune 3aBUCMMOCTEN 10 pe3yJibTaTaM dKCIEPUMEHTA.

Beposarnoctasle  mozenu.  Meroasr Monte-Kapno.  Mmuranumonnoe
MoenrpoBanue. CUCTEMBI MaCCOBOTO OOCITY KMBaHHS.

Tabmuunbie (pensimoHHBIE) Oa3bl MaHHBIX. Tabnmuia — mpeacTaBICHUE
cBelleHHii 00 OMHOTHMHHBIX 0O0BekTax. Iloie, 3amuch. Kimrou Tabmunel. Pabdora c



roToBoM 0a30il NaHHBIX. 3amnojiHeHue Oa3bl JNaHHbIX. [louck, copTHpoBKa u
(GunbpTpanys IaHHBIX. 3apoChl HA BBIOOPKY J@HHBIX. 3alpOChl C MMapaMeTpamu.
Brrancnsiembie nosis B 3ampocax.

MHuororabiuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIy TaOiHIlaMu.
Buemnmii kintou. [enoctHocTs 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM
JAHHBIX.

Nutepuer-nipunoxenus. 1lonsatre o cepBepHON U KIMEHTCKOW YaCTAX CaWTa.
TexHoIorus «KJIMEHT — CepBEp», €€ TOCTOMHCTBA U HeNOCTaTKU. OCHOBBI S3bIKa
HTML wu kackamubix tabmur ctwied (CSS). Cuenapum Ha si3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haisioB Ha CauT.

BBox n300pakeHUil ¢ MCIOJIB30BAHUEM PA3IMYHBIX LU(GPOBBIX YCTPOUCTB
(undpoBBIX (poTOANIApPaTOB U MUKPOCKOIIOB, BHJICOKAMEpP, CKAHEPOB MU JAPYTUX
ycTpoiicTB). I'padmnueckuii pegakrop. Paspemenne. Kagpupopanue. VcrpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKUIHs — ILIBETA.
OOeciBeunBaHue MBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnacTsamu.
OUIbTPBL.

MHmuorocoiinbie n3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BblfieieHHONW obnactu. [lonroToBka wiumocTpanuii Juisi BeO-CaiToB.
AHHUMHPOBaHHbIE NU300paKEHUS.

BekropHas rpaduka. IlpumutuBbl. HW3meHeHue moOpsiaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmnuposka. Kpussie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. Bekropu3zaiiust pacTpOBbIX H300paKEHU.

[IpyHIMOBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kamepsl. AnautuBHble TexHojoruu (3D-mpuntepsl). Ilonstue o BHpTyalbHOU
pEaNnbHOCTU U AOTIOJIHEHHOW PEAbHOCTH.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOI'PAMMBI 11O
UHO®OPMATUKE (YIJYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXKAIOT TOTOBHOCTh U CIOCOOHOCTH
oOy4arommxcs pPYyKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXAeHUM, COOTBETCTBYIOIIMX TPAAULMOHHBIM LEHHOCTAM  POCCHUHCKOIO
o0I1IecTBa, pacHIMPEHUE KU3HEHHOTO OMbITA U OMbITAa AEATEILHOCTH B MPOLECCE



peanm3anMyi  CpPeACTBAMH  y4eOHOTO TpeAMETa OCHOBHBIX  HAMpaBJICHUN
BOCITUTATEIILHOU JIEATETLHOCTH.

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpa3zoBaHus y obOyuaromierocs OyayT copMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3yJIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W TPaBOMOpPsAJKa,  COOJIIOJCHHME  OCHOBOMOJIAralmoluX  HOPM
HH(POPMAITMOHHOTO TIpaBa U MHPOPMAITMOHHOM 6€30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU  OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOMHM, MUCKPUMHUHAIIMKA 110 COIHMAIBHBIM, PEIIMTHO3HBIM, PaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHMMaHUE 3HaYCHUS HHOOPMATHKN KaK HAYKH
B JKU3HU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu UHTEpHET;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHHUMATH PAa3IMYHBIC BHUABI HMCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pusuecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  oOpaza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 3a CUET
coOI0/IeHUsT TpeOOBaHMI 0€30MacHON AKCIUTyaTaluu CPeACTB MH(GOPMAIIMOHHbIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIUTAHMS:

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTA TEXHOJOTHMYECKOM W COLHAIbHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIIHEHO
BBITIOJTHSATD TaKyIO JESTEIbHOCTD;

uHTEepec K cdepaM TPOPECCHOHATBHON AEATENHHOCTH, CBS3aHHBIM C
nHOOPMATUKON, MPOTPAMMHUPOBAHUEM U HH(POPMAIMOHHBIMH TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAayKu WH()OPMATUKH M HAYYHO-TEXHUYECKOTO



nporpecca, yMEHHE COBepLIaTh OCO3HAHHBIM BbIOOp Oynaymied mnpodeccun u
peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHHMIO Ha
MPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYeCKOT0 BOCTIMTAHMUS:

OCO3HaHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MpOoOJieM U IMyTel ux
pelieHus, B TOM UHWCI€ C Y4€TOM BO3MOXKHOCTEH MH(DOpPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pAa3BUTHS HAyKH, IOCTIDKEHUSM HAyYHO-TEXHHYECKOTO IMporpecca u
OOIIIECTBEHHO! MPAKTHKH, 32 CYET TOHUMAHUS POJIM WH(OPMAIIMOHHBIX PECypPCOB,
MH(POPMAILIMOHHBIX TPOLECCOB M HH(OPMALMOHHBIX TEXHOJOTMM B YCIOBHAX
1 poBoi TpaHchopMaluu MHOTUX cdep )KU3HU COBPEMEHHOTO OOIIECTBa;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATEeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIHbHOCTh HHINBUTYyaTbHO U B TPYIIIIE.

B mpouecce qocTMKEHHS] THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no uHpopMaTUKE Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  SMOIIMOHAJbHBIN
UHTEJJIEKT, MPEANoIaraoiuil cpopMUPOBAHHOCTb:

CaMOpPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHWE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBALIMH, BKIIIOYAIOLIEH CTpEMIIEHHE K JTOCTHKEHUIO LENIH U
ycrexy, ONTUMHU3M, MHHUIMATUBHOCTh, YMEHHUE IEHCTBOBATh, UCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHUE
JIPYTUX, YYUTBIBATh €T0 MPU OCYUIECTBICHWHM KOMMYHHKAI[UH, CIHOCOOHOCThH K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCTh BHICTPAaWBaTh OTHOIICHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTte wu3ydeHus HHYOPMATHKH Ha YPOBHE CPEIHEro OO0IIero
oOpazoBanust 'y oOydamomerocs OyayT CcQOPMUPOBAaHbI MeETaNpeAMETHbIC
pe3ybTaThl, OTPAKCHHBIC B YHUBEPCAIbHBIX YUEOHBIX NEHCTBHAX, a UMEHHO —
TIO3HABATEIbHbIC YHHBEpCAJbHbIC Y4eOHbIC JCHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCANbHbIE y4eOHbIE JEHCTBHUS, pEryJsSTHBHbIC YHHUBEPCAJbHBIC ydeOHBIC
JeMCTBUS, COBMECTHAS IS TEIHHOCTb.



Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMS JUIsl CpPaBHEHUS,
Kkiaccudukanyuu u 00001IeHMS,;

ONpENENATh ILEeNN JEATeIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH HX
JIOCTHKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHsS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIHLHOTO U KOMOMHUPOBAHHOT'O B3aHMO/ICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEOBATEIBCKON U MMPOCKTHOM JESITEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEILICHUS MPAKTUUYECKUX 3a]1a4, TPUMEHECHUIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

OCYILIECTBJISITh PA3JIMYHbIE BUABI JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOIO
3HAHMS, €r0 WHTEPIpETalnH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3UYHBIX
y4e€OHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX M COIMAJIbHBIX
MIPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThI JJIs J0Ka3aTesIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJE PEUICHUS 3aJlaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAThH II€JICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPO(GECCHOHANBHYIO CPENy;



yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYI0 U MPAKTUYECKYI0 OOJAaCTH
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WJIE€W, NpEUlaraTh OPUTMHANbHBIE MOAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) padora ¢ ungopmanueii:

BJIa/IETh HaBBIKAMH TMOJyYeHUs MHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBJIATh  IOUCK,  AaHANU3, CHUCTEMAaTU3alUIl0 |
MHTEPIIPETALNIO HH(POPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Y4ETOM Ha3HAYCHUS
uHpoOpMalMu U  1[EJIEeBOW ayJuTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1u;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJI30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3aI[MOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclo3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiiCTBUSA

1) o61enme:

OCYIIECTBIISTH KOMMYHHUKAIIMK BO BeeX chepax >KU3HH;

pacro3HaBaTh HEBEpOAJIbHBIC CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'II/IKTBI;

BIIQJICTh  Pa3IMUYHBIMH  CIIOcOOaMU  OOIICHHS W B3aMMOJICHCTBHS,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'H/IKTHBIe CUTyalnu,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIB30BaHUEM
A3BIKOBBIX CPCACTB.

2) coBMecTHas1 1eITeJIbHOCTD:

INOHHUMAaThb W HCIIOJIb30BATh IMPCUMYIICCTBA KOMaHI[HOfI n HHI[HBHI[y&JIBHOﬁ
pabdoThI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX JEHCTBHH C y4€TOM OOMIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0ro YjieHa KOJUICKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUSA II0 MX JOCTMIKEHHIO: COCTaBIIATH IUIAH JIEWCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBATh HIEU C TIO3ULUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranusaums:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHON
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAMUIINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH  TO3HABATENbHON  pedJeKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX MPOILECCOB, HUX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PELICHUS;

OLICHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATH PEIICHUS [0 UX CHUKEHHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTHl APYTHX NpPU aHAINU3E PE3yJIbTAaTOB
JEATEIIBHOCTH.

3) npuHATHS Ce0H U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIHX HA OIIHOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B mnpouecce uzyuenus kypca MHGOpPMATHKU YriyOoJ€HHOro ypoBHs ¢ 10
Knacce oOyvarommMmuca OyAyT  JOCTUTHYTHI  CJEIYIOUIME  IPEeIMETHBIC
pPE3yNbTATHI:

BJIA/ICHUE IMPEICTaBICHUSIMU O pOJUM MHGPOpPMAllMUM U CBSA3AHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(OpMaLUsD,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucTeMHbIN 3 PeKrT», «MHPOPMAIIMOHHAS] CHCTEMAaY, «CUCTEMA YIIPABICHUS»;

BJIQJICHWE METOJaMU TMoucka wuHpopmammu B ceTd HHTepHeT, yMmeHue
KPUTHYECKH OLICHUBATh UH(OpMaIIHIO, TOIYYEHHYIO U3 ceTH VIHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIINE JAaHHbIE, TPUBOJAUTH IPUMEPHI
UCTOYHUKOB WX TOJNY4YCHHs] W  HANpaBJICHHUs HWCIOJb30BaHUS, yMEHHE
KJIaCCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHamu3a JaHHBIX (TPOTHO3WPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OYUCTKAa M OIIEHKa KauecTBa JaHHBIX, BBIOOP W/MJIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHsl TAaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB;

MOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHICHIUN pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBBIKAMHU PabOTHI C OMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOTO OOECTeueHusi s pelieHus YydeOHBIX 3aJad  Iio
BBIOpaHHOU Crieluanu3aluu;

HAJIMYUE TPEICTaBICHUNA O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPraHU3alUU U (QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeir, 00 oOmMX NpUHIMIAX pa3paboTKu M (YHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHN;

MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHON  OE30MaCHOCTH, HWCIOJIb30BAHKE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHS 3TUM yIrpo3aM, COONIOJCHHE MeEp
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHNE NEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUHN TEXHUKU 0€30MaCHOCTU U TUTHEHbI PU padoTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaMH IU(POBOTO OKPY>KEHHUS, TOHUMAHKE



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

NOHUMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3aLHUHA Pa3IUYHbIX BHUOB
uHopMaIuU, YyMEHHE ONpelesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IIE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpPEMEHHM Tepefadyd Mpu H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B MIO3UIIMOHHON CUCTEME CUMCIICHUS
C 33JlaHHBIM OCHOBAHUEM M MOCTPOCHHS YHUCJA MO CTPOKE, COJAEpXKalle 3amuch
3TOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKHUE Olepalvd B IO3ULIHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3bIOHKTUBHOM U KOHBIOHKTUBHOW HOPMaJIbHBIX ()OpMax IO 3aJaHHOM TadiuLe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBAaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKNE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JMara3oHe, 00paboTKka MHOTOpa3psIAHbIX LEbIX
YUCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JPYTHX), AATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHE OIpEeNessaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH JIJIs PELICHUS OJTHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE HCIOJb30BaTh OCHOBHBIE  YHPABISIONINE
KOHCTPYKIIMM, YMEHHUE OCYIIECTBISATh AaHAIU3 MPEAJIOKEHHOW MPOrpaMMBbl:
OTIPENAETATh Pe3yJbTaThl padOThl IPOrpaMMBbl IPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX
pe3ynbTaTOB, BBIABISATH JIAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B padote
porpamMmsl, GOpMyIUPOBAThH NPEJIOKEHUS 110 YIYUIIEHUIO TPOrPaMMHOIO KOJIa;

YMEHUE CO3/aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHAJIbl C HCIOJIb30BAHHUEM BO3MOXKHOCTEN COBPEMEHHBIX
POrPaMMHBIX CPEJICTB M 00JIAUHBIX CEPBUCOB;



YMEHUE UCIOJIH30BaTh AJIEKTPOHHBIE TAOJIUIIBI JJI aHAIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(PMETUICCKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus Kypca MH(POPMATHKU YIIIyOJIEHHOrO YpoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHUe cooOImeHni (rpedrKCHbIE KOJIbI), HCIOIb30BaTh MPOCTEHININE
KO/JIbI, KOTOPbIE€ MO3BOJISIOT OOHAPYKUBATH U HCIPABIIATH OIIMOKU MPU MEpeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a/aud, CBSI3AHHBIC C aHAIM30M TpadoB
(3aJjayd  MOCTPOEHUS ONTUMAIBHOIO IyTH MEXAYy BeplIMHaMu Trpada,
OMpENENICHUs]  KOJIMYECTBA  PAa3NUYHBIX  NyTed  MEXAy  BEpIIUMHAMHU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBhS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB U I TMPEACTaBICHUS apU(PMETHUUYECKHX
BBIpAKEHUM, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaThb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBbIe
aJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MPOTrpaMMax JaHHBIE PA3JIUYHBIX THUIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/lad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI JJII 00paOOTKHA YUCIOBBIX JAHHBIX
U CUMBOJIbHBIX CTPOK, HUCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEACTB Ccpeiibl pa3paboTKU, yMEHHE UCTIOb30BATh CPEJICTBA OTJIAJIKH ITPOTPAMM B
cpezie NporpaMMUpPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMU CBEJICHHSIMU O 0a3zax JJdaHHBIX, HX CTPYKTYpE,
CpelCTBaX co37aHUsi M paboThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOJIUYHBIC
(pensimoHHBIC) Oa3bl TaHHBIX (COCTABJISTH 3aMPOCHl B 0a3ax JTAHHBIX, BHIIOIHATh
COPTUPOBKY M TIOMCK 3amuceil B 0aze JaHHBIX, HAMOJIHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) U CIIPABOYHBIE CUCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHIECKHE MOJISIN ISl aHAIIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJACIUPOBAHUSA, BBIMOTHATH
aHAIM3 pe3yNIbTAaTOB, TIIOJYYCHHBIX B XOJE€ MOJCIMPOBAHUS, OICHUBATH
COOTBETCTBHE MOJCIN MOJEIHPYEMOMY OOBEKTY WM IPOLECCYy, MPEICTaBIAThH
pe3yNbTaThl MOICITUPOBAHUS B HATIISITHOM BUJIC;

YMEHUE OpraHW30BBIBaTh JIMYHOC HH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHH, TOHUMAHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, ITHPPOBBIX
00pa30BaTEIbHBIX CEPBUCOB,;

NOHMMaHUE OCHOBHBIX MPHHIUIIOB Pa0OThI, BO3MOKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHS TEXHOJIOTUH WCKYCCTBEHHOT'O HMHTEIUICKTa B PA3JIMYHBIX 00JACTSX,
HAJIMYME TPEJCTABICHUH O Kpyre peliaeMbIX 3a]ad MAalIMHHOTO OO0YYCHHUS
(pacnio3HaBaHMs, KJIACCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEIACTABICHUMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHHA B Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
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Htoro no paznemny 22
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue nHGpoOpMaLuu B
2.1 P op 15 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14
2.3 KomnbrotepHas apudmerrnka 7
Hroro mo pazueny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMbI
3.3 YucaeHHbIE METOIBI
3.4 AnroputMbl 00pabOTKH CHMBOJIBHBIX




JTAHHBIX

3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 ‘ O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 Ja”HHBIX 8 3
Hroro no pazneny 14
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KommbrorepHo-MaTeMaTuyeckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 baser gaHHBIX 10 4
3.3 Be06-caiitsr 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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