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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo wmHpopmaruke (yriyOJ€HHBIH YPOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBaHusi pa3paboTaHa HA OCHOBE TpeOOBaHMW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTeNbHON IPOrpaMMBbI cpeaHero odiero oopasoanusi, npeacrabieHubix B ®I'OC COO,
a Takke penepanpHOI pabodeil MporpaMMbl BOCITUTAHUS.

[Tporpamma o uHopMaTrKe AaéT MpPEACTaBICHUE O IENX, O0IIel cTpaTeruu o0y4ueHus,
BOCIUTAHUS M Pa3BUTHs OOydaromuxcsi cpeictBamu ydeOHoro npeamera «HMudopmarnka» Ha
yrayOn€HHOM  YpPOBHE,  YCTaHaBIMBAaeT  00s3aTeNbHOE  IMPEIMETHOE  COJEpKaHHe,
npeaycMaTpUBaeT €ro CTPYKTYpHpPOBAaHHE 10 pasfelaM W TeMaM Kypca, OIpenenseT
pacripesielieH|e ero mo kiaccam (TojaM U3yudeHHs ), JaéT MpUMEpPHOE pacipeaesieHue YIeOHbIX
9acoB 10 TEMAaTUYECKUM pa3ziesiaM Kypca M PeKOMEHIyeMYI0 (IPUMEPHYIO) OCIEA0BATEIbHOCTh
UX M3YYCHHUS C y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHMKH Y4eOHOTO
nporecca, BO3paCTHBIX 0COOCHHOCTEH 00YJaOIINXCS.

[lporpamMa 1O WHPOPMATHUKE OMNpENeNseT KOJIMYECTBEHHbIE M  KAadeCTBEHHBIC
XapaKTepUCTHKU Y4YeOHOro maTepuana Ui KaKJIOoro roja U3y4YeHHs, B TOM 4YHCIE s
COJIEP)KAaTEIbHOIO HAMOJIHEHMWs] Pa3HOro BHUJA KOHTPOJIS (IPOMEXKYTOUHOM aTTecTaluu
00y4aromuxcsi, BCEPOCCUNUCKUX MTPOBEPOUHBIX pabOT, rOCYAaPCTBEHHOW UTOTOBOM aTTECTAINH).
[IporpamMa 1o wHpOpPMATHKE SBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Y4YeOHBIX
MporpaMM U y4eOHUKOB, TOYPOYHOTO MJIAHUPOBAHHS Kypca YUUTEIIEM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPaXKAET:

CYHIHOCTDb I/IH(1)OpMaTI/IKI/I KakK Haquoﬁ JUCHUIIIIMHBI, H3yqa}0mel71 3aKOHOMCPHOCTH
MMPOTCKAHUA M BO3MOXHOCTH aBTOMATU3aAllMU PIH(i)OpMaIII/IOHHI)IX IMpouecCcCOB B PA3JIMYHBIX
CHUCTCMaAX,

OCHOBHbIE 00JacTH TpUMEHEHUS HH(GOPMATHUKH, TMPEXaAe BCero HHGOPMalMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIbHYIO chepy;

MEXIUCIUIUITMHAPHBIN XapakTep HHPOPMATUKU ¥ HH(POPMAIIMOHHOHN 1EATETbHOCTH.

Kypc undopmatuku 11 ypoBHs CpeiHEro o0Iiero oopa3oBaHus sBJSETCS 3aBEPILAIOIINM
ATarioM HENpPEepBHIBHON MOJATOTOBKU 00yYaromuxcs B 001acTi HHGOPMATUKKU U HHDOPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, ONHMpaeTcs Ha cojep)kaHue Kypca MH()OpPMATHKH YPOBHS
OCHOBHOTO 0O0mHIero o0pa3oBaHMsI M OIBIT TOCTOSHHOIO NPUMEHEHHS HH()OpPMalMOHHO-
KOMMYHMKAI[UOHHBIX TEXHOJIOTMH, HA€T TEOPETHUYECKOE OCMBICIEHUE, HWHTEPIPETALNI0 U
0000111€H1E ITOTO OIBITA.

PesynbpTarel yrimyOnéHHOTO YpOBHS wH3yueHUs ydeOHoro mnpenmera «MHpopmaTHKay
OpUEHTUPOBAaHbl Ha TIONYYCHHE KOMIIETCHTHOCTSH IS TOCIEAYIomEeH MpodeccnoHaIbHON
NESTENIbHOCTH KaK B paMKax JaHHOM MpeAMETHO 00JIacTH, TaK U B CMEKHBIX C HEW 00IacTsX.
OnHu BKJIIOYAIOT B ce0:

OBJIQJICHUE KJIIOYEBBIMHU MOHATHUAMHU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JTaHHAs
npeaMeTHas 001acTh, pacrmo3HaBAaHUE COOTBETCTBYIOIIMX UM TMPHU3HAKOB U B3aUMOCBS3EH,
CIOCOOHOCTH JEMOHCTPUPOBAThH PA3TUYHBIC TTOJAXOAbl K M3yUYCHHUIO SIBIICHUM, XapaKTEPHBIX IS
M3y4aeMol MpeMeTHOM 00nacTu;



YMEHUE pellaTh THUIIOBBIE IMPAKTHYECKUE U TEOPETHUYECKUE 3aJaud, XapaKTEpHBIE I
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTAPHsI JaHHOH MpeMeTHOI obnacTu;

HAIMYUE TPEACTABICHUA O JaHHOM NPEeIMETHOW o00JacTh KakK IEeJIOCTHOW Teopuu
(COBOKYMHOCTH TEOPHii), OCHOBHBIX CBSI3SX CO CMEXHBIMU 00JIACTAMU 3HAHUU.

B pamkax yraoyOnéHHOro ypoBHS ~ u3yueHMs ~ MH(QOpPMAaTHKHM  oOecrieuyuBaeTcs
IeJICHANPaBJIEHHAs TOATOTOBKA 00yJYarOIMXCs K MPOJOJDKEHUIO 00pa30BaHUsl B OPraHU3AIMIX
npoeCCHOHATBPHOIO O00pa30BaHUS IO CIHELHAIbHOCTSM, HENOCPEICTBEHHO CBS3aHHBIM C
L[I/I(l)pOBBIMI/I TCXHOJIOTUAMH, TaKUM KaK IpOorpaMMHas HWHXCHCPU, I/IH(bOpMaI_[I/IOHHaSI
0e3011aCHOCTb, MH(OPMALMOHHBIE CUCTEMBbl U TEXHOJOIMH, MOOWJIBHBIE CUCTEMbI U CETH,
0oJbIIME JaHHBIE U MAlIMHHOE OOy4Y€HUE, IPOMBILIUIEHHBI UHTEPHET BEIIEH, NCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMH OecHpOBOJHON CBsI3U, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJOTHH,
CHUCTEMBI PacCIIpeeIEHHOTO peecTpa, TEXHOJIOIMU BUPTYAJIbHON U JIOIIOJIHEHHON PEaIbHOCTEH.

OcHoBHas 1enb u3ydenus ydeOnoro npeamera «Mupopmaruka» Ha yriryoaéHHOM YpOBHE
cpeaHero oOmero oOpa3oBaHUs — OOecleYeHHe MATbHEHWIIEero pa3BUTUS HWH(GOPMAIIMOHHBIX
KOMIETeHIM 00y4Yaromerocs, €ro TOTOBHOCTM K JKM3HM B YCJOBHSIX Pa3BUBAIOLIETOCS
MH(POPMALIMOHHOTO O0IECTBAa M BO3pACTAIONICH KOHKYPEHIIMH Ha PBIHKE TpyAa. B cBsi3u ¢ 3TUM
uzydenue nHpopmatuku B 10—11 xnaccax 10KHO 00€CTIEUUTh:

c(OpPMHPOBAHHOCTE MUPOBO33PEHUS,, OCHOBAHHOI'O HAa MOHMMAHUHM POJIM HMH(POPMATUKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c¢(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO ¥ AJITOPUTMHYECKOTO MBILIICHUS;

c(hOpMUPOBAHHOCTh YMEHHH pa3inyaTh (DaKkThl U OLEHKU, CPABHUBATH OIICHOYHBIE BHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPHUSMU OLICHUBAHUS U CBS3b KPUTEPUEB C OMNPEACIEHHONW CHCTEMOM
[IEHHOCTEH, MPOBEPATH HA TIOCTOBEPHOCTH U 000011aTh HHPOPMAIIHIO;

c(OPMHPOBAHHOCTD MPECTABICHUHA O BIUSHUN WH(OPMAILIMOHHBIX TEXHOJIOTUN Ha KU3Hb
4yeloBeka B OOIIECTBE, IOHMMAHHE COLUAIBHOIO, HKOHOMMYECKOIO, IIOJIUTHYECKOIO,
KyJIbTYPHOIO,  IOPUIMYECKOrO,  IPUPOJHOIO,  OPrOHOMUYECKOIO,  MEIULHMHCKOIO U
($U3HOIOrMYecKOro KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJIOTUI;

MPUHATHUEC MPABOBBIX U 3TUYCCKHUX ACIICKTOB I/IH(l)OpMaHI/IOHHI)IX TCXHOJ’IOFI/Iﬁ, OCO3HaHUueE
OTBETCTBEHHOCTH JIIOJICH, BOBIEUYEHHBIX B CO3JaHHE U HCIOJIb30BaHHE HMH(POPMAIMOHHBIX
CHCTEM, paclpoCcTpaHeHHEe HHHOPMAITUH;

CO3/laHMe YyCIOBUH Ul  Pa3BUTHS HABBIKOB  y4eOHOH, NPOEKTHOH, Hay4HO-
HCCJIEIOBATEIbCKOM U TBOPUECKOH €ATEIbHOCTH, MOTUBALIMU O0YUaIOLIUXCA K CAaMOPa3BUTHIO.

B conepxxanun yueOHoro npeameta «MHpopmMaTHKay BBIIEISIOTCS YETHIPE TEMATUUECKUX
paszaena.

Paznen «IllugpoBass rpaMOTHOCTB) MTOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB H
JPYTUX DJIEMEHTOB HU(PPOBOIO OKPYXKEHHS, BKIIOYAs KOMIIBIOTEPHBIE CETH, HMCIIOJIb30BaHHIO
CPEICTB OMNEPAllMOHHOW cHCTeMbl, paboTe B ceTu MHTepHET M HCMIONb30BAaHUIO HHTEPHET-
CEpBHCOB, HHPOPMAITMOHHOHN 06€30MaCHOCTH.



Paznen «Teopernueckne OCHOBBI HHMPOPMATHKU» BKIIOYACT B Ce0S TOHITHIHBINA
anmapatr MHGOPMATUKH, BOIMPOCH KOJUPOBAHUA MH(YOPMALUHU, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BEMa TaHHBIX, OCHOBBI aITreOpbl IOTUKH U KOMIBIOTEPHOT'O MOJIETHPOBAHUSI.

Paznen «AdaroputMbl M NpOrpaMMHpPOBaHMe»  HalpaBieH  Ha  Pa3BUTHUE
AITOPUTMUYECKOTO  MBIIUICHUS, pa3padOTKy alrOpUTMOB U  OIEHKY HX CIIOXHOCTH,
dbopMUpOBaHHE HABBIKOB peajH3alMy MPOrpaMM Ha fA3bIKaX MPOTPAMMHPOBAHUS BBICOKOTO
YPOBHS.

Paznen «AHpopmanuoHHbIE TEXHOJIOTMH» TTOCBAIIEH BOIIPOCaM MIPUMEHEHUS
WH(POPMAITMOHHBIX TEXHOJIOTHH, PEAIM30BAaHHBIX B MPHUKIAIHBIX MPOTPAMMHBIX MPOIYKTax MU
WHTEPHET-CEpBHUCAX, B TOM YHCJIC B 33/la4ax aHaju3a JaHHBIX, UCIOJIH30BAHUIO 0a3 JaHHBIX U
AJICKTPOHHBIX TAOJIUII JIsl peIICHUs TPUKIIATHBIX 3a]1a4.

B mpuBenénnom nanee coaepxkaHum ydeOHoro mpenmera «MHpopMmaTHKay KypcHBOM
BBIJICJICHBI JIOTIOJTHUTEIbHBIC TEMbI, KOTOPBIC HE BXOJAT B 00SI3aTCIILHYIO TPOrpaMMy OOYYCHHS,
HO MOTYT OBITh TPEUIOKCHBI ISl M3YYCHHS OTICIHHBIM MOTHBHPOBAHHBIM H CIOCOOHBIM
oOy4aronumcs.

VYriny6néHHblli ypOBEHb W3y4eHUS! MHPOPMATUKU PEKOMEHYETCS JJIi TEXHOJOTHYECKOro
npoduiis, OPHCHTUPOBAHHOTO HAa WHXCHEPHYI0 UM MH(POPMAMOHHYIO c(epbl AEATEIbHOCTH.
VYrayOnéHHblil ypoBeHb H3yueHHs MHGOpPMATUKU OOECleYMBAET: MOATOTOBKY OOYyYaroIIMXcs,
OPUEHTHPOBAHHBIX HA CIIEIUATBHOCTH B 00J1aCTH WH(OPMAIIMOHHBIX TEXHOIOTUN 1 MH)KEHEPHBIE
CHELMaNTbHOCTH, yYacTHE B INPOEKTHOM M MCCIEIOBATENbCKOM ESITENbHOCTH, CBA3AHHOM C
COBPEMEHHBIMM HAIIPaBJICHUAMU OTPACIU HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
HNOJArOTOBKY K Y4YacTMIO B OJMMIIMAJax M caadye EnmHOro rocynapcTBEHHOIO 3K3aMeHa I10
uH(pOpMaTUKE.

[TocrenoBaTebHOCTh M3YyYCHHUST TEM B TIPEJeNiax OHOrO Toia OOyYEeHHS MOXKET OBITh
M3MEHEHA IO YCMOTPEHHUIO YYHUTENs MpU MOATOTOBKE padouell MporpaMMbl U TOYPOYHOTO
TJIAHUPOBAHUSL.

OO11ee yuCiIo 4acoB, PpEKOMEHIOBAHHBIX M U3yyeHHs MHpopmaTuku — 272 yaca: B 10
kyacce — 136 yacos (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca B HEZIEIIO).

COIEPKAHUE OBYYEHUSA
10 KJIACC
HudpoBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKU O€30MACHOCTH M TUTHEHBI NIPH PabOTEe ¢ KOMMBIOTEPAMU U IPYTHUMHU
KOMIIOHEHTaMHU U(POBOT0 OKPYKEHHUS.

[TpuHIMIIBI paOOTHI KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApxuTekTypa ¢poH Helimana.
ABTOMaTHYECKOE BBINIOJHEHUE MpPOrpaMMbl mpoueccopoM. OmepaTuBHas, MOCTOSHHAs U
nodaroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C TOMOLIbI0 HIMH. KOHTpoJuiepbl BHEIIHUX
yctpoiicTs. [IpsiMoit JOCTYyT K TaMSITH.

OCHOBHBIE  TEHJCHIIMM Pa3BUTHS  KOMIMBIOTEPHBIX  TexHoyorwil. [lapanmnenbHbie
BbIUMCIIeHUs.  MHoromporeccopuble  cuctembl.  CynepkoMmmbloTepbl.  PacnpenenéHnbie
BBIYHMCIIUTEIbHBIE CUCTEMBI 1 00paboTKa O0NbIIMX JaHHBIX. MOOMIIbHBIE ITU(POBBIE YCTPOMCTBA



U HUX POIb B KOMMYHHMKalUWsX. BcTpoeHHble KOMIBIOTEPBl. MHUKPOKOHTPOJLIEPHI.
PobGoTtu3npoBaHHbIe IPOU3BOJICTBA.

[IporpaMmMHOe  oOOecre4eHHe KOMIBIOTEPOB U  KOMITBIOTEPHBIX  CHCTEM. Bujbl
IPOrpaMMHOr0 oOecredyeHrus M uX HazHadeHne. OCOOEHHOCTH MPOTPaMMHOIO OOecreyeHUs
MOOUIBHBIX ycTpoiicTB. [lapamnensHoe mnporpammupoBanue. CHCTEMHOE MPOTrpaMMHOE
obecrieuenue. OrnepallioOHHBIE CHUCTEMBbl. YTWIMTHL. JlpaiiBepsl ycTpoiictB. MHCTammsAus u
JEUHCTAIUTSIIHS POTPAMMHOT0 00eCIIeUCHHUS.

@aiinoBblie cuctemMbl. [IpuHIMTIBI pa3MeeHus] 1 UMEHOBaHUs (ailJIOB B TOITOBPEMEHHOMN
namsatu. [labmonHs! 1y1s onvcanus rpymnmn (aiios.

[TporpammHuoe obecnieuenue. JIneH3npoBanre MPOrpaMMHOTO 0OecTiedeHUs U U(DPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOE TmporpamMmHoe obOecnedeHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BAHUE MPOTPAMMHOTO OO0ECTeueHUusT W MH(PPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh, yCTaHaBJIMBaeMasi 3aKoHOJaTeabCTBOM Poccuiickoii ®enepauuu  3a
HEIMPaBOMEPHOE MUCIIOIb30BaHUE MPOTPAMMHOI0 0OecTieueHUsl U IIU(POBBIX PECYPCOB.

[IpuHIMIIBI TOCTPOEHUSI U alllapaTHbIE KOMIIOHEHTHI KOMITBIOTEpHBIX ceTeil. CereBbie
npotokoisl. Cetb UnTepHer. Anpecarus B cetu Mutepuer. [Ipotokonsl cteka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasgenenne IP-cetu Ha moxcetm ¢ OOMOINBIO Macok moxcered.  CereBoe
aaMuHHCTpUpoBanue. [lomydyeHne NaHHBIX O CETEBBIX HAcTpoikax KommbioTepa. IIpoBepka
HaJIU4YUs CBA3U C y3JIOM CCTH. OnpeneneHHe MapmpyTa OBUXXCHUA ITAKECTOB.

Bunsl nesrensnoctu B cetu MurepHer. CepBucskl Murephera. ['eomHpopmannoHHbIe
cucTeMbl. ['€0JIOKaIllMOHHBIE CEPBHUCHI PEATbHOI'O0 BPEMEHHM (HampuUMep, JOKalus MOOMIIBHBIX
Tese()OHOB,  ONpEJeNeHHEe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEpPHET-TOProBIlf,
OpoHUpOBaHUE OMIJIETOB U TOCTUHUIL.

FOCYI[apCTBeHHI)IG OJICKTPOHHBIC CCPBUCHI U YCIIYT'U. COHI/IEU'II)HI)IC CCTU — OpraHu3anuvsa
KOJIJIEKTUBHOTO B3aUMOJICHCTBUS M OOMeHa AaHHbIMU. CeTeBOi ATHUKET: MpaBUia MOBEIECHUS B
kuOepnpoctpancTBe. I[IpobiemMa mnouMHHOCTH  ToJlydeHHOM uHGpopManuu. OTKpBITbIE
00pa3oBaTelbHbIE PECYPCHI.

TexHOreHHbIe U 9KOHOMUYECKHE YIPO3bl, CBSI3aHHbIE C MCII0JIb30BaHHEM HH(POPMALIMOHHO-
KOMMYHHUKAITMOHHBIX TeXHOJIOTH. O01111e Mpo6ieMbl 3auThl HHGOpMauu 1 THGHOPMAITHOHHON
6e3omacHocTd. CpezacTBa 3alMThl MH(MOPMAIMM B KOMIBIOTEpPAaX, KOMIBIOTEPHBIX CETSAX WU
aBTOMATHU3UPOBAaHHBIX HHPOPMALIMOHHBIX cucTeMax. [IpaBoBoe obecrieueHne HHPOPMAITMOHHON
0€30IMaCHOCTH.

[IpenoTBparieHne HECAaHKIIMOHUPOBAHHOTO JIOCTyNa K JIMYHOM KOH(PUIACHIUATHHOM
uHpOpMaLlMK, XpaHALIeWcs Ha IEepCOHAIBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTpPOWMCTBaX.
BpenonocHoe mnporpammHOe obecriedeHHe U CIOcoO0bl OOppOBI C HUM. AHTHUBHPYCHBIE
nporpamMmbl. Opranusanus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [TaponabHast
3alIUTa apXHBa.

[Mudposanne nanHbix. CUMMETpUUHbIE U HecuMMeTpuuHble mH@pel. [Hndper npocroit
3amensl. [udp Lesaps. [ludp Buwxenepa. Anroputm mudpoanus RSA.

TeopeTnueckne 0ocCHOBbI MHPOPMATHKHU



Wudopmanus, nanasie W 3HaHus. MHPOpPMAIMOHHBIE MPOIECCHI B MPHPOJE, TEXHUKE H
oO1ecTBe.

HenpepbiBHblE W AUCKpETHBIE BEIMYUHBI U CUTHANBI. HeoOX0auMOCTh AMCKpETHU3ALHNU
uH(pOopMalny, peAHa3HAYCHHOM [T XpaHeHus, epeayu 1 00paboTku B HU(POBBIX CUCTEMAX.

JlBomuHOe KoauMpoBaHME. PaBHOMepHbIE W HEpaBHOMEpHBIE KOIBL JlexoaupoBaHue
COOOILIEHUH, 3allMCaHHBIX C IOMOIIBI0 HEPAaBHOMEPHBIX KOJ0B. YcioBue dano. IToctpoenue
OJTHO3HAYHO JEKOJUPYEMBIX KOJIOB C IOMOINBIO JepeBa. EIMHMIBI M3MEPEHUs KOJIMYEeCTBa
uHpopmanuu. AnpaBUTHBIA MOIX0 K OIIEHKE KOJIMYEeCTBA HH(OpMAIIH.

Cuctembl cuncinenus. Pa3BépHyTas 3aluCh LENbIX U JIPOOHBIX 4YUCENl B IMO3MLUOHHOM
cucreMe cuncienus. CBOICTBAa MO3WIIMOHHON 3allMCH YMCIA: KOJMYECTBO LUGpP B 3aIUCH,
IPU3HAK JEIMMOCTH YHUCIIAa HA OCHOBaHME CHUCTEMBbl CUMCIEHHA. AJITOPUTM IepeBoja LIEJI0ro
qucia U3 P-u4HOM CUCTEMBI CUUCIIEHUS B AECATUUHYIO. AJITCOPUTM IEPEBOAA KOHEUHOUM P-nuHOM
JIpoOu B IECATUYHYIO. AJITOPUTM MEpeBOja LEJIOro yuciaa U3 JeCATUYHON CUCTEMbl CUMCIICHUS
B P-uunyto. [lepeBoa KoHEUHON necsATMUHON aApoOu B P-nuHyro. J[BomdHas, BOCbMEpUYHas U
HIECTHAATepUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXIy HUMU. ApudMeTHuecKue onepanuu B
MO3UIMOHHBIX CUCTEMaX cuncieHus. TponyHasi ypaBHOBEIIEHHAs cUcTeMa cuuciieHus. JIBouuHo-
JeCATUYHAsA CUCTEMa CUMCIICHMSL.

Komupoanue tekctoB. KomupoBka ASCII. OpnoGaiitTHple komupoBku. CraHmapt
UNICODE. Kogmposka UTF-8. Omnpenenenue WHPOPMAIMOHHOTO O0BEMA TEKCTOBBIX
COOOILLIEHUN.

KoaupoBanue nzobpaxenuii. Onenka napopmannoHHOro o0bEMa rpad@uyecKux JaHHBIX
IpU 33JaHHBIX pa3pelleHUH U TiIyOuHe KoaupoBaHMs IBeTa. L[BeToBble Moxenu. BekropHoe
koaupoBanue. @opmatel rpaduueckux gaitnon. TpéxmepHas rpaduka. OpakranapHas rpaduka.

KoaupoBanue 3Byka. OneHka HHPOPMAIMOHHOTO 00BbEMa 3BYKOBBIX J@HHBIX IpU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMY U Pa3psIIHOCTH KOJUPOBaHUS.

Anrebpa noruku. IlonsTue BbIcKaszbiBaHMA. Bbicka3biBaTesbHbIE (OPMBI (ITPEIUKATHI).
KBaHTOpBI CylIecTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omepamuu. Tabmuibl UCTHHHOCTU. Jlormdeckue BhIpaxkeHus. Jlormueckue
ToxaecTBa. JlOKa3aTeNbCTBO JIOTHYCCKUX TOXKJIECTB C IOMOINBIO TaOIWI] WCTHUHHOCTH.
Jlornyeckue onepamnuu 1 onepauyu HaJi MHOKECTBAMM.

3aKoHBl anreOphl JIOTUKU. DKBHUBAJICHTHBIE MPEOOpa30BaHMs JIOTHYECKUX BBIPAKEHUI.
Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHEHU.

Jlornueckue QyHKIMU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX (YHKIUUA OT
KOJIM4YEeCTBa apryMeHTOB. [oHbIE cCHCTeMBI TOTHYECKUX (DYHKIIUH.

Kanonnueckne (bOpMI)I JJOTHYCCKHX BLIpa}KeHI/Iﬁ. COBepIHeHHBIe JU3BIOHKTHUBHBIC H
KOHBIOHKTUBHBIC HOPMAJIbHLIC (I)OpMBI, AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_IC HCTUHHOCTH.

Jlornueckue aneMeHTHl B cocTraBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsaHsliit
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHX OJJIEMEHTaXx II0 3aJlaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHUSI T10 JJIOTUYECKON CXEME.



[IpencraBneHne LEIbIX YUCEN B TaMATH KOMIIbIOTepa. OTpaHUYEHHOCTD JUAla30HA YNCEI
IIpU OTrPaHUYCHUM KOJIMYECTBA pa3psanoB. llepemonHeHue paspsaHO ceTku. be33HakoBble U
3HAKOBBIE JIaHHbIE. 3HAKOBbII OUT. JIBOMYHBIN JONOJHUTENBHBIM KO OTPULATEIbHBIX YHCEIL.

[To6uToBBIe JOTHMUeckue orepanuu. JIorudeckuid, apuMETHUYECKHUH M MHKIMYCCKUN
casury. lllndpoBanue ¢ moMoIIbI0 TOOUTOBOH orepanun «uckmoyaromee UJIN».

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YMUCCII B [IaMATHU KOMIIBIOTEPA. 3Haqama;1 YaCTb H IIOPALOK
qucia. I[I/IaHaSOH 3HaYECHHI BCIICCTBCHHBIX YUCCII. HpO6J’ICMBI XpaHC€HHA BCHICCTBCHHBIX YHUCEII,
CBA3aHHBIC C OIPAHUYCHUCM KOJIMYCCTBA pa3psAd0B. Brmmonuenue onepaum”l C BCIICCTBCHHBIMHA
YHuCJIaMH, HAKOIIJICHUE oIn0OoK IIpHU BBIYUCJIICHUAX.

AJITOPUTMBI U IPOrpaMMHUPOBaHNE

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PaOOTHI MPOCTEHIINX aJTOPUTMOB YIPABICHHS
VCIIOJIHUTEIIIMA WM BBIYUCIMTEIBHBIX alrOpUTMOB. OmpenencHue HCXOAHBIX JAHHBIX, IIPU
KOTOPBIX QJITOPUTM MOXET AaTh TPeOyeMbIil pe3ybTarT.

Ortanbl pelieHus 3a7ad Ha KommbioTepe. MHCTpyMEHTalbHBIE CPEACTBa: TPAHCIATOD,
OTIAAUUK, MPOPMIMPOBIIKK. KoMmumsius u uHTEprnpeTaus nporpamMm. BupryanbHbie MalTiHBI.

WuTerpupoBanHas cpeaa paspaborku. Metonsl otnaaku mnporpamm. McmonbszoBanue
TpaccupoBOYHbIX TaOnuu. OTnanouHblii BeIBOA. [lomaroBoe BbIONHEHHE HpOrpaMMbl. Todku
octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

SA3pik mporpammupoBanus (Python, Java, C++, C#). Tumbsl naHHBIX: LEIOYHCICHHBIE,
BEILECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. Bernenus. CnoxHblie ycnoBus. L{ukiibl ¢ ycnoBueMm.
[ukael o nepemMeHHOM. B3anmo3aMeHsseMOCTh pa3IMuHbIX BUAOB LIMKJIOB. MIHBapuaHT LHUKIA.
CocTtaBieHue 1MKJIa ¢ UCIOJb30BAHUEM 3apaHee ONpeIeIEHHOTO MHBApUaHTa 1UKJIA.

JoxymentupoBanue nporpamm. Mcrnonb3zoBanue kommeHTapueB. Iloaroroska omnucanus
IIPOrpaMMbl U HHCTPYKLIHH IS TIOJIb30BATEIIA.

ANropuT™Mbl 00pabOTKH HATypaJbHBIX YHUCEN, 3alHCAHHBIX B MO3MIMOHHBIX CHCTEMax
CUMCIeHHS: pa30MeHHe 3amucd 4Yucia Ha OTAEIbHblE LHU(PBI, HAXOXKICHHE CYMMbI U
npou3BeAeHUs U (]pP, HAX0XKICHHE MaKCUMAJIbHON (MUHUMAIBHON) LU PBHI.

HaxosxaeHue Bcex MpOCThIX YMCEN B 3ajaHHOM auanasoHe. [Ipencrasiaenue ynucna B BUAE
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BEJICHUS B CTENEHb.

OO0paboTka JaHHBIX, XpaHAuUXcs B (aiinax. TexcToBble U 1BOMYHbIE (ailyibl. DailnoBble
nepeMeHHsble ((ailnoBble ykazarenn). Urenue u3 ¢aitna. 3anuce B daiin.

PazOuenue 3amaun Ha noazanauu. Iloxmporpammel (mponenypsl U @yHkuuu). Pexypcus.
PexypcuBnble 00bekThl ((ppakTanbl). PekypcuBHble mpoueaypsl u (ynkiuu. Mcnonb3oBanue
CTeKa JJIsl OpraHU3ali PEKYPCHUBHBIX BHI30BOB.

Hcnonp3oBaHue cTaHIapTHOM OUONIMOTEKM si3bIKa HporpammupoBanud. [lonkimroueHue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYNbHBIA NPUHIMIT TTOCTPOCHUS
MPOrPaMM.



Yucnennele MeToabl. ToyHOe M NpuOIMKEHHOE peleHus 3aaau. YuciaeHHble METOJIbl
pelIeHusT ypaBHEHHi: MeToj mepedopa, METOJ TOJOBUHHOrO jeneHus. IlpubmmkénHoe
BBIUHUCIICHUE JUIMH KPUBBbIX. Bbruncienue ruomaneid Guryp ¢ nNoMoIblo YHCIEHHBIX METO/I0B
(MeTo MPSIMOYTOJIBHUKOB, METOA Tpanenuii). Ilonck Makcumyma (MUHMMYMa) QYHKIIUHA OJHOM
IIEPEMEHHON METOA0M II0JIOBUHHOIO JCJICHUS.

OO0paboTKka CUMBOJIBHBIX JAHHBIX. BCTpoeHHBIE (PYHKIUU sI3bIKA IPOrPAMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA IOSIBIEHUM CHMBOJIa B CTpPOKE, pa30MeHHEe CTPOKM Ha CJIoBa MO MpPOOEIbHBIM
CHUMBOJIaM, IIOUCK MOJCTPOKU BHYTPH JAHHOU CTPOKH, 3aMEHA HAlJIECHHOM IOJCTPOKH Ha IPYTyIO
CTpoKy. Il'eHepamust Bcex CJIOB B HEKOTOPOM aii(haBUTE, YJOBJIETBOPSIOIIMX 3aJaHHBIM
orpannuenusM. [Ipeobpa3zoBanue uncia B CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4YHced. Beruncienne o00OOMIEHHBIX XapaKTEPHCTUK
3JIEMEHTOB MAacCUBa WJIM YHUCJIOBOH I0OCIIEAOBATEIBbHOCTH (CYMMBI, NPOU3BEIEHUS, CPEIHETO
apu(METHUECKOr0, MUHHUMAJIBHOTO W MaKCHMAaJIbHOTO 3JEMEHTOB, KOJIWYECTBA 3JIEMEHTOB,
YZIOBJIETBOPSIOIIMX 33/laHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYCHUSI B MaCCUBE.

CoptupoBka ojgHOMEpHOro Maccupa. [IpocTeie METONBI COPTHUPOBKU (METOJ ITy3bIPbKa,
METO/]I BEIOOpA, COpTUPOBKA BcTaBkamu). CopTUpoBKa ciusiHUEeM. BbICcTpas copTUpoBKa MacchBa
(amroput™ QuickSort). JIBOMYHBIN TOMCK B OTCOPTUPOBAHHOM MaCCHBE.

JIByMepHBIE MAacCUBBI (MaTpuIbl). AJNTOPHUTMBI OOpaOOTKH JBYMEPHBIX MAaCCHBOB:
3aIll0JIHEHUE JBYMEPHOI'O YHMCIOBOI'O MAacCHBa I10 3a/laHHBIM IIpaBUJIaM, MOHMCK 3JE€MEHTa B
JIBYMEPHOM MAacCHBE, BBIYMCICHUE MAKCUMyMa (MUHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O
MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

NudopmannoHHbIe TEXHOJIOTHH

TekcroBblii nporeccop. PenaktupoBanue u gopmaruposanue. [Iposepka opdorpadpun u
rpaMMaTuky. CpeacTBa OMCKa M aBTO3aMEHBI B TEKCTOBOM ITpoleccope. Vcnonb30Banne CTUIe.
CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKyMeHThl. CHOCkM, oriaBieHue. KomnexktuBHas pabota c
JOKyMEHTaMu. IHCTpyMEHTHI pelieH3UpOBaHUs B TEKCTOBBIX Mpolieccopax. O6auHble CepBHCHI.
HenoBast mnepenucka. Pedepar. IlpaBwia UUTHUPOBAHUA HWCTOYHUKOB U OoQopMIeHUs
6ubnmmorpaduueckux ccpuiok. OdopmileHHe CIIUCKA JIUTEPaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON
BEPCTKOM TekcTa. TexHHueckue cpeicTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
PENAKTUPOBAaHUS MAaTEMAaTUYECKUX TEKCTOB.

Amnanu3 nanHbIX. OCHOBHBIE 3a/1a4M aHAJIM3a JaHHBIX: IPOrHO3UPOBaHKE, KiIaccupuKarus,
KJIACTEpU3aLKs, aHAJIN3 OTKIOHEHUH. [locienoBaTebHOCT pEIIEeHUs 3aad aHaJIn3a JaHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OYUCTKA M OLEHKA KayecTBa JAaHHBIX, BBIOOpP W/WIM MOCTPOEHUE
MOJIeJM, TpeoOpa3oBaHUE [aHHBIX, BU3YyalIM3alUsl [aHHBIX, HHTEpPIpETalus pe3yIbTaToB.
[IporpaMMHBIE CpeICTBA W HMHTEPHET-CEPBUCHI JUIsl 0OpabOTKM W TNPEACTaBIECHUS JaHHBIX.
bonbune nannpie. MammnaHoe o0yuenue. MIHTeIeKTyanbHbIN aHaUu3 JaHHbBIX.

AHaM3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOnMil. BbluMcieHHe cymMMbl, CpeaHEro
apudMeTHYecKoro, HauOoJbImIero (HAUMEHBIIEr0) 3HA4YeHWs Jauana3oHa. BeruucneHue
KO3 HIIMEeHTa KOppeNsauu ABYX pPsIOB HaHHBIX. [locTpoeHue cTOnOYATBIX, JTMHEWYATHIX H
KpyroBeIx auarpamm. [loctpoenue rpadukoB pynkuuii. [logbop nuHMM TpeHaa, pelieHne 3a1a4y
IIPOrHO3UPOBAHUS.



UuciieHHOe peIlIeHHe ypaBHEHHWH C TMOMOINBIO mojadopa mapamerpa. OnTuMu3amus Kak
NOWCK HAWJIY4lIero pemeHus B 3aJaHHBIX ycinoBusix. llemeBas (yHKIMS, OTpaHUYCHHUS.
JlokanbHble W TI00aNbHBII MUHUMYMBI 1IefieBOM (QyHKuuu. Pemienue 3amay onTUMHU3aIUHU C
MMOMOIIBIO 3JICKTPOHHBIX Ta6JII/ILI.

11 KUIIACC
TeopeTnueckne ocHOBbI MHPOPMATHKHU

Teopernueckne MoOAXOJbl K OLIGHKE KosMdecTBa HMH(pOpManuu. 3aKOoH aJJUTHUBHOCTU
unpopmanuu. Popmyna Xapriau. Mapopmanus u BeposatHocts. Popmyna lllenHoHa.

Anroputmsl cxatusi qaHHbiX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
ANrOpuTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHHE TIJIyOMHbl KOJMPOBAHUS LBETA.
OcHosHnble uzaen anroputmos cxatus JPEG, MP3.

CkopocTh mnepenaud JaHHBIX. 3aBUCMMOCTb BPEMEHM IEpelayd OT MH(POPMAIMOHHOIO
00bEMa JIaHHBIX M XapaKTEPUCTHK KaHana cCBs3u. [IpUyMHBI BO3HMKHOBEHHUS OIIMOOK IpHU
nepenaye AaHHbIX. Konbl, Mo3BosmoNne 00HapyKUBaTh M UCTIPABIIATH OMIMOKH, BO3HUKAIOIINE
npu nepenauye naHHbIX. Paccrosnue Xsmmunra. Koguposanue ¢ moBropeHueM O6uToB. Kogbl
X5MMMHTA.

Cucrembl. KommnoHeHThl cucTeMbl U HX B3aumozeictBue. CucteMHnli 3(QexT.
VYnpasnenue kak uHGOpMaIIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Monenn u  mopenupoBanue. llens  mopenupoBanus. COOTBETCTBHE  MOJAEIHU
MOJIETTUPYEeMOMY OOBEKTY WJIM MpPOIECCy, eI MojaearupoBaHus. GopManu3aius MPUKIaTHBIX
3azad.

[IpencraBnenne pe3yiabTaTOB MOJACIUPOBAHUS B BHUJE, YAOOHOM JUIsi BOCIPHUSATHS
yenoBekoM. ['paduueckoe npeacTaBneHue NaHHBIX (CXEMBI, TAOMUIIBL, TPadUKH).

I'pappl. OcHoBHble moHATHA. Buasl rpagos. Onucanue rpadoB € MOMOIIBIO MaTpUIl
CMEKHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEKHOCTH. PellleHue anropuTMHUYecKuX 3ajad,
CBSI3aHHBIX C aHaIM30M TpadoB (IOCTPOCHUE ONTUMAIBHOIO IMyTH MEXAY BEpIIMHAMU Tpada,
ONpEACIEHNE KOJIMYECTBA PpA3JIMYHBIX IyTEH MeEXAy BEPIIMHAMM OpPHUEHTUPOBAHHOTO
alMKJINYecKoro rpada).

Hepesws. bunapnoe nepeBo. [epebs moucka. CriocoObl o0xona nepesa. [Ipencrabienue
apru(MeTHUeCKUX BbIpa)XEHUH B BHJE JepeBa. J[MCKpeTHble UIPhI JABYX WIPOKOB C IOJIHOH
uHpopmanueit. Iloctpoenue pepeBa mnepebopa BapUAHTOB, OMMCAHME CTPATETUU UIPHl B
TabIM4HOM (hopMe. BBIUTPHIIIHBIE U MPOUTPHIIIHBIE TO3ULUHU. BBIMTPHIIIHBIE CTPATETHH.

CpeacTBa HCKyCCTBEHHOr0 HHTEIUIEKTa. CepBUCHI MAIIMHHOIO NIEPEBOA U PACIIO3HABAHMS
ycTHOU peun. KorautusHble cepBuchl. M neHTHGuKaLnsa 1 MOMCK U300pakeHUH, paclio3HaBaHNe
mun. CamooOyuyaromuecsi cucTeMbl. VICKYCCTBEHHBIN HHTEIJIEKT B KOMIIBIOTEPHBIX HUIpax.
Hcnonb30BaHue METOI0B UCKYCCTBEHHOT'O MHTEIJIEKTA B 00yyaromux cucremax. VMcnosiab3zoBanue
METOJIOB HMCKYCCTBEHHOI'O HHTeIUIeKTa B poboroTrexHuke. MHTepHer Bemiell. IlepcrexkTuBbl
pPa3BUTHUS KOMIIBIOTEPHBIX UHTEIIEKTYaIbHBIX cucTeM. HellpoHHbIE ceTu.



AJITOPUTMBI U POrPAaMMHPOBAHHE

dopmanuzanus NOHATUSA anroputma. MammHa ThOpHHIra Kak yHUBEpCaJIbHash MOJEIb
Bbluncienuil. Tezuc Yépua—Twropunra.

OrneHka CIOXXKHOCTH BBIYHCICHHNA. Bpemst paboThl 1 00BEM HCIONB3YEMON HaMsTH, UX
3aBUCHMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OIleHKa aCHMOTOTHYECKOH CI0KHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJIMHOMHAIBHON cioxHOCTH. lepebopubie anroputmel. [Tpumepst
Pa3IUYHBIX AITOPUTMOB PEIICHUS OAHOM 33/1a41, KOTOPhIE UMEIOT PA3IMYHYIO CII0KHOCTb.

[Torick TPOCTBIX 4YHMCET B 3aJaHHOM JMAMa3oHE C TIOMOIIBIO AJITOPUTMA «PEIIETO
DparocheHay.

MHoropa3psiHbie IeIble YUCIa, 3a]]a4d JUIMHHON apudMEeTHKY.

CrnoBapu (accouuaTUBHBIE MacCHUBBI, OTOOpaxeHus). Xoui-rabmunbl. IlocTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps IS 33JaHHOTO TEKCTA.

Creku. AHanu3 MPaBUJIBHOCTH CKOOOYHOTO BhIpaKeHUs. Buluncienune apumMeTuuecKoro
BBIPXCHHUSI, 3aIICAHHOTO B TIOCT(OUKCHOH (opme.

Ouepenu. Mcnonb30Banue ouepeu A1l BpEMEHHOIO XpPaHEHUS IaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHrMe MHUHHMAaIBLHOTO OCTOBHOTO JI€peBa B3BEHICHHOTO
CBSI3HOTO HEOPHUEHTHpOBaHHOro rpada. KoiauuecTBo pasinyHbIX MyTeH MeX1y BepLIMHAMU
OPUEHTUPOBAHHOTO ALUKINYeCcKOoro rpada. Anroput™m JleUKCTpsl.

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JlBouuHbIe (OUHApHbBIE)
nepebst. [locTpoeHue nepeBa Al 3aJlaHHOrO apu(METHYECKOro BbIpakeHUs. PekypcuBHbIE
IrOpUTMBI 00X0/1a fepeBa. Mcnonab3oBaHMe CTeKa U oYepean A 00Xo0/1a 1epeBa.

JluHaMu4yeckoe MpOrpaMMHMpPOBAHHME KaK METOJ pELICHUs 3a7ad C COXpaHEHUEM
NPOMEXYTOUHBIX  PE3yJbTAaTOB.  3aJauyd, pellaemMble ¢  TNOMOUIbI0  JUHAMHUYECKOIO
IPOTPaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMM, MOJACUET KOJIMYECTBA BAapHUAHTOB,
3a/1a4M ONTUMU3ALVH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMUPOBaHUU. OOBEKTHI U KJIACCHI.
CaoiicTBa u MeT0/1bl 00beKTOB. OOBEKTHO-OpPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nporpamm Ha

OCHOBC 061)GKTHO'OpI/IGHTI/IPOBaHHOFO nmoaxozaa. HHK&HC}’J’ISIHI/IH, HacJI€JOBaHUC, HOJ'II/IMOp(i)I/ISM.

Cpenpl ObIcTpoil pa3paboTku mporpamM. IIpoexkTupoBanue uHTepdeiica moiab3oBaTes.
Hcnonb30BaHre TOTOBBIX YIPABIISEMBIX JIEMEHTOB JIJIsl IOCTPOEHUsI HHTEepdelica.

00630p sA3bIKOB ITporpaMmupoBanus. [loHsTue o mapaaurmax NporpaMMHUPOBAHHUSL.
NHpopManoHHbIE TEXHOJIOTHH
Oransl KOMIBIOTEPHO-MATEMaTHUECKOT0 MOJIETUPOBAHMS: TIOCTAHOBKA 3a/1a41, pa3padoTKa

MOACINM, TECTUPOBAHUE MOJCIIH, KOMHBIOTepHBIfI OKCIICPUMCHT, aHallu3 PpE3YJIbTaTOB
MOZACIINPOBAHUA.



Juckpetuszanys TpH MaTEMAaTHYECKOM MOJECIMPOBAHUM HENPEPBIBHBIX IPOIIECCOB.
MopnenupoBanue JBKEHHS. MojenupoBaHue OHOJOTHYECKHX CHCTEM. MaTeMaTuueckue
MOJIEIU B SKOHOMUKE. BBIYMCINTEIbHBIE SKCIEPUMEHTBI C MOJICTISIMH.

OOpaboTka pe3yabTaTOB »JKCHepuMeHTa. MeToa HauMeHbIIMX KBajapartoB. OIleHka
YHCIIOBBIX ITApaMETPOB MOJICIUPYEMBIX OOBEKTOB M MPOIECCOB. BoccTaHoBIeHNE 3aBUCUMOCTEN
M0 pe3yJIbTaTaM dKCIEPUMEHTA.

BepositHocTHbie Monenu. Metoasl Monte-Kapio. HMmuTanroHHoe MOJEIMpPOBaHUE.
CucTeMbl MacCOBOTO OOCTY>KUBAHHMS.

TaGmuunbie (pensiuoHHbIC) 0a3bl NaHHBIX. Tabnauia — MpeacTaBiICHUE CBEIECHUN 00
oaHOTUIIHBIX 00BekTax. Ilone, 3amuck. Kimrou tabmmipl. Pabora ¢ roroBoii 0a3oil JaHHBIX.
3amonHeHne 0a3bl TaHHBIX. [IOMCK, COPTUPOBKA M (PHIIBTpALMs JTaHHBIX. 3alPOChl HA BBIOOPKY
JTAHHBIX. 3aMpOCHI C MapaMeTpaMu. Beraucisiembple OIS B 3aIpocax.

MHuoroTtabnuunble 0a3bl JaHHBIX. Tunel cBsizel MexAy TaOnuuamu. BHemHuil kiiou.
LlenocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHI K MHOTOTA0IMYHBIM 0a3aM J1aHHBIX.

Nurepuer-npunoxenus. [lonstue o cepBepHON U KIMEHTCKOM YacTAX caiTta. TexHosorus
«KIIMEHT — CepBep», €€ ToCTOMHCTBA U HegocTaTKi. OcHOBEHI si3pika HTML 1 kackagHbIX TaOmuIl
ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3memenue BeO-caiiToB. Yciyra XocTuHTa. 3arpy3ka (haidjioB Ha CaiT.

BBoa m300pakeHUIl ¢ KMCHOJIB30BAHUEM PAa3IMYHBIX IUPPOBBIX YCTPOUCTB (LIM(PPOBHIX
¢doroanmnapaToB ¥ MUKPOCKOIIOB, BUJEOKaMep, CKaHEPOB U JIpyrux ycrpoiicts). ['paduueckuit
penakrop. Pa3zpemenne. Kanpupoanue. Mcnpasinenne nepcnektusbl. [ uctorpamma. Koppekuus
ypoBHeH, Koppekuus Isera. OOecrBeunBaHME LBETHBIX H300paxenuil. Peryms. Paborta c
obnactsiMu. OUIBTPHI.

Mmorocnoiinsie u3o0Opaxenus. TekcroBble ciou. Macka cnos. Kananbl. CoxpaneHue
BblJIeIeHHOW obOnactu. IloarotoBka wiumocTpanuit  ans  BeO-callToB.  AHUMHpPOBAHHBIE
M300paxeHusl.

Bextopnas rpaduka. [IpumutuBel. M3mMeHeHue mopsiika >IeMEHTOB. BripaBHUBaHUeE,
pacnpenenenne. ['pynnupoBka. KpuBbeie. @opmaTbl BEKTOPHBIX PHUCYHKOB. lcnonb3oBaHue
KOHTYpOB. BekTopu3zaiius pacTpoBbIX U300paKeHUI.

[TpyHIMIIBI TOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX Mojened. CeToYHble MOJEIH.
Martepuansl. MoaenupoBaHue HCTOUHUKOB ocBeleHus. Kamepsl. AqautuBHble TexHoaoruu (3D-
npunTepsl). [ToHsTHE O BUPTYallbHON PEANbHOCTH U JIOTIOJIHEHHOMN pealbHOCTH.

IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA TIPOTPAMMBI 110 MTHOOPMATUKE
(YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHET'O OBILIETO OEPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MOZUIIMEH TUIYHOCTH, CUCTEMOU IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAJAULINOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PACIIUPEHNE )KU3HEHHOTO OIBITA M OMBITA JAEATEILHOCTH B



Ipolecce  pealu3allMd  CPeICTBaMU  Y4eOHOro  MpeaMeTa OCHOBHBIX  HaIlpaBlICHUH
BOCIIUTATEIbHOMN ESITEILHOCTH.

B pesynbrate n3ydeHuss mHGOPMATHKM Ha YpOBHE CpenHEro oOmero oOpa3oBaHUS Y
oOyuaromerocst 0yayT copMUPOBaHBI CICAYIONIHE THYHOCTHBIC PE3yJIbTAThL:

1) rpaIaHCKOro BOCIIMTAHMSA:

OCO3HAHUC CBOUX KOHCTUTYLUMOHHBLIX IIpaB H O6$I3aHHOCTeI71, YBA)KCHHUC 3aKOHAa U
NPABOIOPSIIKA, COOJIOJCHHE OCHOBOIMOJIATAIOIIMX HOPM HMHGOPMAIMOHHOTO TMpaBa U
nH(OPMAIMOHHOK 0€30MIaCHOCTH;

FOTOBHOCTh MPOTHBOCTOSITH HJCOJIOTMU OSKCTPEMHU3Ma, HalMOHAIM3Ma, KceHodoouwu,
JTMCKPUMUHALIMK 110 COIMATBHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTRBE;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

[ICHHOCTHOE OTHOIIICHHWE K HCTOPUYECKOMY HACICIuI0, JOCTHXEHUsAM Poccuu B Hayke,
HCKYCCTBC, TCXHOJOIHAX, IMMOHUMAHUC 3HAYCHUA I/IHCI)OpMaTI/IKI/I KaK HayKu B JKHW3HHU
COBPEMEHHOTO O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

C(i)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O ITIOBCACHU A,

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U IPUHUMATh OCO3HAHHBIE PELLIECHUS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4KcClIe B ceTu MHTepHeT;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOUYAsd OCTETHUKY HAy4YHOIO M TEXHUYECKOTO
TBOPYECTBA;

CHOCOOHOCTh BOCIIPUHUMATh Pa3iMyHbIe BUIbI HCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO Ha
MCII0JIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3nYecKOro BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH 3/I0POBOT0 M O€30MaCHOT0 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBBIO, B TOM YHCIIE 3a CUET COOM0IeHusI TpeOoBaHUi 0€30MacHON KCIITyaTaluu
CpCaAcCTB I/IH(l)OpMaIII/IOHHI)IX N KOMMYHUKAIIUOHHBIX TeXHOHOFHﬁ;

6) TPy/10BOT0 BOCIUTAHUS

TOTOBHOCTH K aKTUBHOM ACATCIIBHOCTH TEXHOJIOTUYECKON U COHHaHBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUHUPOBATH, INTAHUPOBATE U CAMOCTOATCIIBHO BBIMTOJIHATE TAKYIO ACATCIIBHOCTD,

uHTEepec K cdepam MpoPeCCHOHATBHONW NEATebHOCTH, CBSI3aHHBIM C HH(POPMATHUKOM,
MPOrpaMMUPOBAHUEM M HH(POPMAIIMOHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHIKCHUSIX
HAayKd WHGOPMATUKH W HAYYHO-TEXHHYECKOTO IPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oymyieit mpodeccuu | pean30BhIBaTh COOCTBEHHBIE )KMU3HEHHBIE TIIIAHBI;



TOTOBHOCTb U CITOCOOHOCTh K OOpa30BaHUIO W CaMOOOPA30BAHHMIO HA MPOTSHKEHUM BCEH
KU3HU;

7) 3K0JIOrH4eCcKOr0 BOCIIHTAHHUS:

0CO3HAHHE III00ATHHOTO XapaKTepa IKOJOTHUECKUX MPOOJIEM U MyTel WX pelIeHus], B TOM
yucie ¢ y4€TOM BO3MOXKHOCTEH MH(POPMAIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHU;

8) IHMEHHOCTU HAYYHOI'O IIO3HAHUSA:

cpOpMHPOBAHHOCTE  MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JOCTHIKCHUSM HayYHO-TEXHUYECKOT'0 IPOrpecca U 00IEeCTBEHHO!N IIPAKTUKH, 33
CuéT TMOHMMAHUS pOJIM HMH(YOPMAIMOHHBIX PECYpcoB, HWH(POPMALMOHHBIX MPOIECCOB U
MH()OPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHUSX HU(POBOIl TpaHChOpManuu MHOTHX cep >KHU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HAaHUE ICHHOCTH HaquOﬁ ACATCIBbHOCTH, TOTOBHOCTE OCYLICCTBJIATHL HNPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

B 1npouecce OCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI TMPOTPAMMBI 10
uHpopMaTUKe Yy  OOydYarOIIMXCS  COBEPUICHCTBYETCS  SMOIMOHAIBHBIA  HMHTEIUIEKT,
IpeIoIararImui copMupOBaHHOCTD:

CaMOPETYJIMPOBAHNS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPHHUMATH OTBETCTBEHHOCTD
3a CBOE MMOBEJICHUE, CIOCOOHOCTH a/IalITUPOBATHCS K SMOIOHAIBHBIM U3MEHEHHSM U MTPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTMIKEHUIO LEIU U YCIEXY,
ONTUMM3M, HHULMATUBHOCTb, YMEHUE ACUCTBOBATh, UCXO/s U3 CBOUX BO3MOXKHOCTEN;

OMIIaTHuH, BKJ'IIO‘IaI-OIHefI CIOCOOHOCTH TMOHHUMATh OMOIMOHAJIBHOC COCTOAHUEC OpPYTHX,
YUUTHIBATH €r0 TpPH OCYIIECTBICHUHM KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBUIO U
COTICPEIKUBAHUIO;

COoMaJIbHBIX HABBIKOB, BKJIFOHYAKOIIUX CIIOCOOHOCTE BBICTpanBAaTb OTHOIICHUA C APYTUMH
JIOOAbMH, 3360TI/ITBCH, MPOABJIATH UHTCPEC U pa3pClIaTh KOH(bHHKTBI.

METANPEJMETHBIE PE3YJIbTATHI

B pesynpraTe u3ydeHus MH(POpPMATUKM Ha ypOBHE CpeaHEro oOiiero oobpazoBaHUs y
oOyuaromierocsi OyayT CcQOpPMHpPOBAaHBI MeETalpeAMETHbIE pPe3yJibTaThl, OTPaKEHHBIE B
YHHUBCPCAJIbHBIX y‘I€6HBIX HeﬁCTBHHX, da UMMCHHO — IMIO3HAaBATCJIbHbLIC YHUBCPCAJIBHBIC y‘-IC6HI>I€
NecTBUS, KOMMYHHUKAaTHBHbIE  YHUBEpCalbHble ydeOHble  JIMCTBUS,  PErYJISATHBHBIE
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
1) 6a3oBbIe JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalU3upoBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



yCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK MM OCHOBAHHMS /IS CPaBHEHUS, KIacCH(PUKAIIUH
1 0000IIIEeHH;

ONpeaACIATh LCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPUU UX JOCTHIKCHUSA,
BBIABJIATH 3aKOHOMECPHOCTH U IIPOTHUBOPCYHA B paCCMATPUBACMBIX SABJICHUAX,

pa3pabaThIBaTh MJIaH PELICHHs IPOOIEMbI ¢ yUETOM aHAIM3a UMEIOILUXCA MaTepUAIbHbBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B JCATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PEC3YJLTATOB LCIIAM,
OLICHUBAThb PUCKH HOCJ'ICI[CTBPIIZ JACATCIIBHOCTH,

KOOPJAMHHUPOBaTh U BBHINOJHATH pPabOTy B YCIOBHSX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbIe HCCJIEI0BATEIAbCKHE AeHCTBHS:

BJIQJIETh HaBBIKAMH Yy4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHOM JESATENbHOCTU, HaBBIKAMH
paspelnieHus mpo0seM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOUCKY METOOB
PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHECHHIO PA3IMYHBIX METOI0B TTO3HAHUS,

OCYHIGCTBJIHTB paSJII/ILIHI)IC BHUIbI JOCATCIIBHOCTU 110 nonyqumo HOBOI'0O 3HaHUsA, C€Io
MHTEpIIPETAlUU, TPEeoOPa30BaAHUI0 U MPUMEHEHUIO B Pa3jIMYHbIX YYEOHBIX CUTYallUiX, B TOM

YUCJIC IIpU CO3JaHUU y‘-IC6HI>IX 1 COOMAIIbHBIX ITPOCKTOB;

GbopMHUpPOBATh HAYYHBIM TUIT MBIIUICHUS, BIaIeTh HAYYHOW TEPMUHOJIOTUEH, KITIOUYEBBIMU
MOHATUSAMHU U METOAMMU;

CTaBHUTb U CI)OpMyJ'II/IPOBaTB COOCTBEHHBIE 3aga4du B O6pa30BaTeHLHOﬁ ACATCIIBHOCTH H
JKU3HCHHBIX CUTYalUAX;

BBIABJIATE TMPUYUHHO-CIICACTBCHHBIC CBIA3W U AKTYAJIM3UPOBATH 34744y, BBIABUIATb
THUIIOTE3Y e€ PEeIICHNA, HAXOAUTh apryMCHTBI IJId JOKAa3aTCJIbCTBA CBOUX YTBep)K]:[CHI/II\/’I, 3a1aBaTb

napamMeTpbl ¥ KpUTEPUU PeIIeHUs;

AHAJIU3UPOBATD MOJIYUCHHBIC B XOAC PCHICHUS 3a/la4d PE3YJIbTAThl, KPUTUYCCKU OLICHUBATH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

JIaBaTh OLIEHKY HOBBIM CUTYalMsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHANPABICHHBIN TIOUCK TEpEeHOCa CPEICTB U CIIOCOOOB JEWUCTBUS B
poQeCCHOHATIBHYIO Cpey;

yMETh TIEPEHOCHUTHh 3HAHWS B  T[O3HABAaTEIbHYI0 H  MPAKTHUECKYI  00JiacTu
KU3HEACITEIbHOCTH;

YMETb UHTCTPHUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX O6J'IE[CTCI>1;



BBIIBUI'aTb HOBBIC HIACH, IIpEjiaraTb OPUTHMHAJIIBHBIC ITOAXOAbl W PEHICHHUA, CTAaBUTHh
HpO6JIeMbI U 3a7la4u, JOIMYyCKAroIHEC aJIbTCPHATUBHLIC PCIICHUA.

3) padora ¢ nngopmanmeii:
BIAJCTh HABBIKAMHM TMOJY4YeHHS HWHGPOpPMALMUM H3 HMCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSATENIFHO ~ OCYIIECTBIATH IIOMCK, aHAJIN3, CHCTEMATH3alMI0 W HMHTEPIPETAIUIO

UHOPMALIUU PAa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

CO3/1aBaTh TEKCThI B PA3JIMYHBIX (popMaTax ¢ y4éTOM Ha3HaYCHUs HHPOPMALMU U LIEJIEBOM
ayJUTOPUH, BBIOMpAsi ONTUMAIBHYIO (JOPMY MPEACTABICHUS U BU3YaIU3aLIUH;

OLCHUBATb JOCTOBCPHOCTDH, JICTUTUMHOCTD HH(bOpMaI_II/II/I, €€ COOTBETCTBHEC IIpaBOBbBIM U
MOpaJIbHO-3THUYCCKUM HOPMaM;

HCIIOJIB30BAaTh CpCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHKAIIWMOHHBIX TEXHOJIOTHH B
PCIICHMHU KOIHUTHBHBIX, KOMMYHUKATUBHLIX MW OpPraHU3allMOHHBLIX 3ada4 C CO6JHOI[CHI/ICM
Tpe6OBaHI/II71 OProHOMHUKH, TCXHUKHU 6630HaCHOCTI/I, T'MI'ICHBI, pecypcoc6epe>KeHI/I${, IIPpaBOBBIX U

STHUYECKHUX HOPM, HOPM MH(DOPMAIIMOHHOW OE30ITaCHOCTH;

BJAJICTh HAaBBIKAMH pacClO3HABaHMS M 3alMTBl WHGOpMAIUH, HHPOPMAIIMOHHOM
0€30aCHOCTH JIUYHOCTH.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e TeHCTBHS
1) o0menue:
OCYHICCTBJIATE KOMMYHHKAIMKU BO BCCX C(bean KHU3HU,

paciio3HaBaThb HeBep6aJILHLIe cpeacrTBa O6H_ICHI/I$I, INOHUMAaTh 3HAYCHHC COLHMAJIBbHBIX
3HAKOB, paCrio3HaBaTh NPCAINIOCBIIKHA KOH(i)J'II/IKTHI)IX CI/ITyaHI/Iﬁ " CMATYAaTh KOH(i)J'II/IKTI)I;

BJIaACTDb Pa3JIMYHBIMU crocobamu 06IH€HI/I$I u B3aI/IMO)IeI\/'ICTBI/I$I, APTYMCHTHUPOBAHHO BECTHU
Auajor, ymMeTb CMAIr1aTb KOH(I)J'II/IKTHLIC CUTyalluu,

paSBépHYTO MU JIOTUYHO H3J1aratb CBOIO TOYKY 3pCHUA C HCIOJIb30BAHUCM SA3BIKOBBIX
CpPEICTB.

2) coBMeCTHAS 1eAITeJILHOCTD:
MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYATbHON pabOTHI,

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEMCTBUHM C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KJOr'0 YJI€HA KOJUIEKTUBA;

[IPUHUMATh L€ COBMECTHOW JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPAMHHUPOBATH
JIEHCTBHSI 110 UX JOCTH>KEHHIO: COCTABIIATH IUIAH JEMCTBUM, pACIIPEAEIIATh POJIU C YYETOM MHEHHUN
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KaXJI0TO yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;



IpeliaraTb HOBBIE INPOEKTHI, OLIEHMBATh MACU C IO3MLHN HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMUYHBIX CUTyallUAX,
MMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/IC, OBITh MHHUIWMAaTHBHBIM.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIIATh ITO3HABATENIbHYIO JEATEIBHOCTh, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (OpPMYyIHUpOBaTh COOCTBEHHBIE 3aJadyud B 00pa30oBaTeNIbHON MJESITENBbHOCTH U

JKU3HCHHBIX CUTYAlIUAX,

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBbI C YUETOM MUMEIOIIUXCSA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAILUSIM;

pacmupsATh paMKH y4eOHOT0 MPeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTh 3a PELICHMUE;
OLICHUBATh MTPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYIUIMU B Pa3HBIX 00JIACTSIX
3HaHWUM, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JAaBaTb OLCHKY HOBBIM CHUTYyalUsAM, BHOCUTb KOPPCKTHBBI B JCATCIBHOCTb, OLICHUBATH
COOTBCTCTBUC PCIYJIbTATOB LCIIAM;

BJIa/IETh HAaBbIKaMH [T03HABATEIbHOMN peIeKCUU KaK OCO3HAHUS COBEPILIAEMBbIX IEUCTBUN 1
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHMM, MCIOIB30BaTh NMPUEMBI pediaekcuu
JUISL OLICHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 0 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH.

3) npuHATHA ce0s U APYrux:

IpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB AESITEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATbBI



B mpomecce wum3yuenuss kypca uHboOpMaTHKu  yriayOnéHHoro  ypoBHs 6 10
Knacce 00y4aromuMucs OyIyT JOCTUTHYTHI CIEAYIONINE TPEIMETHbIE PE3YIbTAThI:

BJIAJICHUE TPEJICTABICHUSIMH O POJM WH(POPMAIMKM U CBA3aHHBIX C HEW IPOIECCOB B
IOpUpOJie, TEXHUKE U OOLIecTBE, MOHATUAMHU «HH(pOpMaLusy, «MHPOPMALMOHHBIM Ipoleccy,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIA 3(PPeKT», «MH(POPMAIMOHHAS CHUCTEMaY,
«CHCTEMa YIIPaBICHU;

BJIAJICHUE METOJaMu Ioucka HHpopManuu B cetu VIHTepHET, yMEeHHME KPUTHYECKU
OLIEHUBATh WH(POPMAIINIO, TIOTYUCHHYIO U3 ceTn HTepHeT;

YMCHHUEC XapaKTCpUu30BaTh OoJIbIIINE JaHHbIC, IHPUBOAWUTL IIPHMCPblI HCTOYHUKOB HX
MOJIYyYCHHA KW HaIpaBJICHUA HCIIOJIb30BAHUSA, YMCHHUC KJIaCCI/I(bI/II_II/IpOBaTL OCHOBHBIC 3aJadu
aHaJIM3a JaHHBIX (HpOFHOSI/IpOBaHI/Ie, KJ'IaCCI/I(bI/IKaI_II/IH, KiiaCTepusalius, aHaJlInu3 OTKHOHCHHﬁ),
MNOHUMATh NOCJICAOBATCIBHOCTL PCHICHUA 3ada4 aHajiu3a JaHHBIX: C60p MNECPBUYHBIX JAHHBIX,
O4YHNCTKa M OICHKa KadyeCTBa OaHHBIX, BBI60p /U IMOCTPOCHUE MOACIIH, npeo6pa3OBaHHe
JaHHBIX, BU3yalIn3allud JaHHBIX, MHTCPpHIPCTALUA PE3YJIbTATOB,

NOHMMAHHUE OCHOBHBIX MPUHLUIIOB YCTPOWCTBA M (YHKIMOHUPOBAHUS COBPEMEHHBIX
CTALIMOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB, TEHACHIUHI Pa3BUTHS KOMIIbIOTEPHBIX TEXHOIOTHH;

BJIQJICHHE HAaBBIKAMU pPAa0OTHl C OINEPAllMOHHBIMH CHCTE€MAaMH, OCHOBHBIMU BHUAAMHU
MIPOrPaMMHOTO OOECTICUEHUS JIsl PEIICHUsT YUeOHBIX 3a/1a4 110 BEIOPAHHOH CIICIIMATN3AINY;

HaJU4Me MPEJICTABICHUA O KOMIBIOTEPHBIX CETSIX U MX POJIM B COBPEMEHHOM MHPE, O
0a30BbIX MPHHIMIAX OPraHMW3alUU W (DYHKIIMOHMPOBAHUS KOMIIBIOTEPHBIX CeTed, 00 o0mmx
MPUHIIMIIAX pa3paboTKu U GYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKECHUIA;

NOHUMaHHUE yrpo3 UH(OPMAIIMOHHOM OE30IaCHOCTH, UCIOIb30BAHUE METO/IOB U CPEICTB
IPOTUBOACUCTBUS ATHM Yyrpo3aM, cCoOOIIOfIeHHEe Mep O€30MacHOCTH, MPEeIOoTBpallaoIInX
HE3aKOHHOE paclpOCTpPaHEHHE IEePCOHANBHBIX JIaHHBIX, COOMIO/IeHNe TpeOOBaHUNH TEXHUKU
0€30MacHOCTH U TMTHUEHBI IPU padoTe ¢ KOMIbIOTEPAMU U APYTUMHU KOMIIOHEHTaAMU IIU(PPOBOTO
OKpY’>KEHUs, NMOHMMAaHHE IPABOBBIX OCHOB HCIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0a3
JaHHBIX U paboThl B ceTH MHTEpHET;

IMOHUMAHHUEC OCHOBHBLIX MNPUHOUIIOB AUCKPETHU3alWM Ppa3JIMYHbIX BH/I0B I/IH(l)OpMaIII/II/I,
YMCHUC OIPECACIIATH I/IH(i)OpMaI_II/IOHHHﬁ 00BEM TCKCTOBBIX, rpa(queCKHX N 3BYKOBBIX JTaHHBIX
IIpU 3aJaHHBIX IMapaMETpax JUCKPECTU3AlUHU, YMCHHUEC ONPCACIATE CPEAHIO0 CKOPOCTh NIepeaain
JAaHHBIX, OOCHUBATb U3MCHCHUC BPECMCHU IIEPCAavYn IIPU U3MCHCHHUU HH(bOpMaHHOHHOFO 00BéMa
JaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U,

YMCHHUEC HUCIIOJIB30BATh IIPpHU PCHICHUH 3alay CBOMCTBaA HOBHHHOHHOﬁ 3alluCu 4YHCCI,
aJIropuTMa IMmoCTpOCHUA 3alrCH 4YucCjia B HOSHHHOHHOfI CUCTEME CYHUCIICHUA C 3aJaHHbIM
OCHOBAHHUEM U MMOCTPOCHUS YUCIIA 10 CTPOKCE, co,uepxcameﬁ 3aIlluCh 3TOro 4ucijia B HOBHHHOHHOﬁ
CUCTEME CYHCIICHHA C 3aJJTaHHBIM OCHOBAaHHUEM, YMCHHUEC BBIIIOJIHATH apI/I(l)MeTI/I'-IeCKI/Ie Oorcpanru B
MNO3HMIIMOHHBIX CUCTEMAX CUMCIICHUA,

YMEHHE BBINOJIHATH IPeoOpa30oBaHusl JOTMUECKUX BBIPAXKEHUHN, UCTIONb3Y S 3aKOHBI aJIreOphl
JIOTUKH, YMEHHE CTPOUTh JIOTHYECKOE BBIPAKEHHE B JAU3IBIOHKTUBHON W KOHBIOHKTHUBHOMU
HOpMaJIbHBIX (popMax Mo 3ajaHHON TaliMIle MCTUHHOCTH, HUCCIIEAOBAaTh 00JAaCTh MCTUHHOCTH
BBICKA3bIBAHUS, COJIEPXKAILErO IMEpPEMEHHbIE, pelllaTh HECJOKHbIE JIOTMYECKHUE YpaBHEHHS U
CUCTEMBI YpaBHEHU;



MOHUMaHHEe 0a30BBIX AITOPUTMOB 00PAOOTKHU YMCIOBOM U TEKCTOBOM MH(OpMAIH (3aITUCh
quCceil B HOBHHI/IOHHOﬁ CUCTCMC CUYHCJICHUA, HAXOKACHUC BCCX IMPOCTHIX YUCCI B 3aJaHHOM
nrarasoHe, 00paboTka MHOTOPA3PSIHBIX [ENbIX YHCEIl, aHAJIH3 CUMBOJIBHBIX CTPOK U JIPYTHX),
AJIT'OPUTMOB ITOMCKA U COPTUPOBKHU, YMCHUC OIIPCACIIATH CJIOKHOCTb U3Y4YaCMbIX B KYypCC 6330BBIX
QITOPUTMOB  (CyMMHpPOBaHHE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, IepeOOpHBIC
QITOPUTMBI, JBOWYHBIA IMOUCK) M MPUBOJIUTH IPUMEPHI HECKOJIBKUX AJITOPUTMOB pa3HOMN
CJIO)KHOCTH JIJISl pEIICHUSI OTHOH 3a/1a4u;

BJIaZICHUE YHHUBEPCAIBHBIM SI3BIKOM IPOrpaMMHUpPOBaHuUs Bbicokoro ypoBHs (Python, Java,
C++, C#), npencraBieHUs MM O 0a30BbIX THIAX JaHHBIX M CTPYKTypax J[aHHBIX, yYMEHHE
UCIIONIb30BATh OCHOBHBIC YNPABISIOIINE KOHCTPYKLIMH, YMEHHE OCYLICCTBIISATh aHAJIH3
NPEUIOKEHHON MPOrpaMMBbl: OIPENENATh Pe3ybTaThl pabOTHl MPOTPaMMbl TPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, ONpPENeNATh, MPH KAKMX HCXOJHBIX JaHHBIX BO3MOXKHO IOJy4YEHHE
yKa3aHHBIX pE3yJbTaTOB, BBIABIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OLIMOKEe B padoTe
pOrpaMMBl, (POPMYJIUPOBATH MPEUIOKEHHS IO YITyUIICHHIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3[aBaTh CTPYKTYPHUPOBAHHbIE TEKCTOBbIE IOKYMEHTbI U JEMOHCTPAallMOHHbIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX IPOTrPAMMHBIX CPEJICTB U
00JIaYHBIX CEPBUCOB;

YMEHHE UCIOJIB30BaTh 3JEKTPOHHBIE TaOIUIIbl JJIS aHAIU3a, [IPEAICTAaBICHUS U 00pabOTKI
JAHHBIX (BKJIIOYAs BBIYMCICHHE CYMMBI, CpPEJHEro apu(pMETHYECKOro, HauOOJIBLIEr0 H
HAaUMEHBIIET0 3HAYEHU, pellIeHne YpaBHEHHH, BBIOOp ONTUMAIIBHOIO PELICHUs], TOJ00p JIUHUU
TpeHJa, pelIeHne 3aa4 IPOTHO3UPOBAHUA).

B  mpomecce wu3yueHuss Kypca MHGOpPMATUKU  yriyOnéHHoro  ypoBHs ¢ 11
Knacce 00yJaromuMucs Oy IyT TOCTUTHYTHI CIECIYIOLINE IPeIMETHbIC Pe3YIbTaThl:

YMEHHE CTPOUTb HEPABHOMEPHBIE KOJIbI, JOMYCKAKOLME OJHO3HAYHOE JEKOJUPOBAHHUE
cooOuieHnit (npeuKCHbIE KOJbI), HCIOIb30BaTh MPOCTEUIIME KOIbl, KOTOPHIE IO3BOJISAIOT
0oOHapy»XUBaTh U UCIIPABIATH OLIMOKU MpHU Nepeade JaHHbIX, CTPOUTH KOJ, 00eCTIeYnBaIOLINI
HaMMEHBIIYI0 BO3MOXKHYIO CPE/IHIOI JJIMHY COOOIIEHHs NMPH M3BECTHOM 4YacTOTe CHMBOJIOB,
HOSICHSTH MPUHIUIIBI PA0OTHI MPOCTHIX AITOPUTMOB CKaTUS JAHHBIX;

YMEHHE pellaTh AIrOpUTMUYECKHE 3aJaud, CBsS3aHHbIE C aHAIW30M rpadoB (3amaun
MOCTPOEHUS ONTHUMAIBHOTO IYTH MEXIy BepUIMHaMH rpada, ONpeIesieHUus KOJIMYecTBa
pasIMYHBIX MyTeH MEXIy BEpUIMHAMH OPHUEHTHPOBAHHOIO alMKIMYEcKoro rpada), ymeHue
UCIIOJIB30BaTh JIEPEBbsl IIPU aAHAIM3€ M TMOCTPOCHUM KOJOB W JUIA IPEICTaBICHUS
apru(MeTHUECKUX BBIPAXKEHUHN, MPU PELICHUH 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEPEBO WIPHI IO 3aJJaHHOMY alrOpUTMY, pa3palOaThiBaTb U OOOCHOBBIBATH BBIUIPBIIIHYIO
CTPATETHIO UTPHI;

yMEHHUe pa3pabaThlBaTh U PEATU30BBIBATH B BUJE MPOrpaMM 0a30Bble aIrOPUTMbI, YMEHHE
MCIIOJIb30BaTh B MporpamMMax JaHHbIE Pa3IMYHbIX TUIIOB C YUETOM OIpaHUYEHUN Ha IMana3oH UX
BO3MOXKHBIX 3HAUEHUH, IPUMEHATh NPU PEIICHUH 337a4y CTPYKTYphI JaHHBIX (CIIUCKHU, CIOBAPH,
CTEKH, Ouepenu, IEepeBbs), HCIIOJIb30BaTh 0a30BbIE OINEpallMd CO CTPYKTYpaMH JIaHHBIX,
OPUMEHSATh CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMBI JIJIsi 00pabOTKH YMCIOBBIX JTAaHHBIX U
CHUMBOJIbHBIX CTPOK, HUCIIOJIb30BaTh MIPH pa3zpaboTKe MporpaMM OHMOIMOTEKH MOANPOTrPaMM, 3HATh
(YHKIMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAIBHBIX CPEJICTB Cpelbl pa3pabOTKH, yMEHUe
UCIIONIb30BAaTh  CPEACTBA OTJIAJKM HpOrpaMM B Cpelde IpOorpaMMHUPOBAaHMS, YMEHHE
JIOKYMEHTHUPOBATh IPOIPaMMBI;



YMEHHE CO3/1aBaTh BeO-CTPaHUIIBI;

BJIa/ICHE OCHOBHBIMH CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEICTBAX CO3/IaHuUs U
paboThl ¢ HUMH, YMEHUE HCIOIh30BaTh TaOIMUHBIC (PENSIMOHHBIC) 0a3bl JAHHBIX (COCTABISAThH
3arpockl B 0a3ax JaHHBIX, BBIIOIHATH COPTUPOBKY U MOKMCK 3amucell B 0a3e 1aHHBIX, HAIOIHATh
pa3paboTaHHyI0 0a3y NaHHBIX) U CIPABOYHBIC CHCTEMBI;

YMCHHUC HUCIOJIb30BATh KOMIIBIOTCPHO-MATEMATUYCCKHUEC MOJCIN IJId aHAJIM3a 00BEKTOB U
IIpOLECCOB: @OpMyanOBaTb oejb MOACIHUPOBAHUA, BBIIIOJHATE aHaAIW3 PE3YyJIbTATOB,
IMOJIYYCHHBIX B XOJAC MOACIUPOBAHHUA, OLCHUBATH COOTBCTCTBUC MOACIN MOACINPYCMOMY
06’LGKTy HJIK ITPOLECCY, MPEACTABIIATL PE3YyJIbTaTbl MOACTIUPOBAHUA B HAITIAAHOM BUC,

YMEHHE OPraHU30BBIBATh JUYHOE HH(GOPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAaHUEM
Pa3IMYHBIX CPEACTB HU(PPOBBIX TEXHOJOTUH, MTOHUMaHHUE BO3MOXHOCTEH LU(POBBIX CEPBHUCOB
rOCYJTapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX TMPHUHIIMIIOB Pa0OTHI, BOSMOXXHOCTEH W OTPAaHUYCHUS MTPUMEHEHHS
TEXHOJIOTUH MCKYCCTBEHHOTO MHTEIUIEKTA B PAa3JIMYHBIX O0JIACTSAX, HAIMYME MPEACTaBICHUN O
Kpyre pemaemMblx 33Jad MalmuHHOTO oOydueHHs (pacro3HaBaHWs, Kilaccu(uKanmuu u
NPOTHO3UPOBAHUS ) HAIMYHUE MTPEACTABICHHH 00 UCIOIb30BaHUN MH()OPMALIMOHHBIX TEXHOIOTHH
B Pa3IIUYHBIX MPO(ECCHOHATBHBIX Cepax.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumenoBanue KommuectBo wacos DnekTpoHHBIE (IUPPOBEIC)
n/n|  pasgenoB M TEM  |[Beero Kontponsasie|[Ipaktiyeckue o0pa3oBaTeNbHbIE PECYPCHI
HPOrpaMMbl paboTHI paboThI

Pasnea 1. [ludgpoBasi rpaMoTHOCTH ‘

1.1||KommbroTep - 6 0 0 [[https://kpolyakov.spb.ru/]]
YHUBEpCAIbHOE
YCTPOKCTBO
00pabOTKH JaHHBIX

1.2|[[TporpamMmHoOe 6 0 0 [[https://kpolyakov.spb.ru/]]
obecreueHue

(&)
o
o

[[https:/kpolyakov.spb.ru/]] |

1.4|adpopmanronHas 7 0 2 [[https://kpolyakov.spb.ru/]]
0€e30MacHOCTh

‘1.3 HKOMHBIOTepHBIG CeTH ‘

‘I[O6aBI/ITB CTPOKY ‘

‘I/ITOFO 0 pazzerny H 24 H ‘

‘Pame.n 2. Teopernyeckne 0CHOBbI HHPOPMATHKH ‘

2.1|lIpeacraBnenue 19 0 2 [[https://kpolyakov.spb.ru/]]
nHpopManuu B
KOMIIBIOTEPE

2.2||OcHoBHI anreOpsl 14 0 1 [[https://kpolyakov.spb.ru/]]
JIOTUKN

2.3 ||KommbroTepHas 7 0 1 [[https://kpolyakov.spb.ru/]]
apumeTuka



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

4acoB ‘

No HanmenoBanmue KomuuecTBo DnekTpoHHbIE (IU(PPOBHIE)
n/n||  pasuenoB M TEM  |[Beero KontponbHbie|[Ipaktiueckue o0Opa3oBaTeNbHbIE PECYPCHI
[porpaMMbl paboThI paboTHI
‘I[OGaBI/ITb CTPOKY ‘
‘I/ITOFO 10 pasjeny H 40 H ‘
‘Pasne.n 3. AIrOpUTMBI U IPOrPAMMHUPOBAHHE |
3.1||Beenenue B 16 0 0.5 [[https://kpolyakov.spb.ru/]]
POrpaMMHUPOBAHUE
3.2||BcriomorarenbHbIe 8 0 2 [[https://kpolyakov.spb.ru/]]
AJITOPUTMBI
‘3.3ancneHHHe METOJIbI “ 5 “ 0 “ 3 ||[[https://kpolyakov.spb.ru/]] |
3.4 || AnropuTmbl 5 0 1 [[https://kpolyakov.spb.ru/]]
00paboTKu
CHMBOJIBHBIX JTaHHBIX
3.5||AnropuTmbl 10 0 35 [[https://kpolyakov.spb.ru/]]
00pabOTKH MacCHUBOB
‘I[O63.BI/ITI) CTPOKY ‘
‘I/ITOFO 110 pasjeny H 44 H ‘
‘Pasneﬂ 4. Un¢popMaumoHHbIE TEXHOJIOTUHN ‘
4.1/|0O6paboTka 6 0 2.5 [[https://kpolyakov.spb.ru/]]
TEKCTOBBIX
JIOKYMEHTOB
‘4.2HAHaJ'II/13 JaHHBIX H 8 H 0 H 3 H[[https://kpolvakov.spb.ru/]] \
‘Z[OﬁaBI/ITb CTPOKY ‘
[Mroro no pasneny |14 | | | |
‘I[O63BI/ITB MOJyJIb ‘
‘I[06aBI/ITB paszen ‘
‘Pe3epBHoe BpeMs H 14 H 0 H 0 H ‘
OBUIEE KOJIMYECTBO| 136 0 21.5
YACOB 10
ITPOT'PAMME
11 KJIACC
Ne|l  HammeHoBaHue KonnyecTBo yacos ‘ OnexTpoHHbIE (IUPPOBLIE)
n/nj| pasaenoB U TeM  (Beero Kontponsasie|[IpakTiyeckue o0pa3oBaTeNbHbIE PECYPChI
TIpOTpaMMBI paboThI paboThI

‘Pame.n 1. Teopernyeckue 0CHOBbI HH(POPMATHKH

1.1|uadopmanus u 10 0 2.5 [[https://kpolyakov.spb.ru/]]
MH(pOPMalOHHbIE
TIPOTIECCHI
1.2|Monemnposanne | 8 || 0 | 2 [[https://kpolyakov.spb.ru/]] |
‘2106a131/m) CTPOKY ’
‘I/IToro 110 pazzeny H 18 H ’
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Ne|| HammenoBanme KonnuecTBo acos DnekTpoHHbIC (IU(PPOBHIE)
n/n|  pasaenoB U TeM  (Beero KontponbHbie|[Ipaktiyeckue o0pa3oBaTeNbHbIE PECYPChI
[porpaMMbl paboThI paboThI
‘Pasne.n 2. AIropuTMBbI M IPOrPAaMMHUPOBaHHE ‘
2.1|DnemeHThI TEOpHH 6 0 1 [[https://kpolyakov.spb.ru/]]
JITOPUTMOB
2.2||AnropuT™mbl U 28 0 10 [[https://kpolyakov.spb.ru/]]
CTPYKTYPBI TaHHBIX
2.3||OcHoBBI 00BEKTHO- || 16 0 45 [[https://kpolyakov.spb.ru/]]
OPHEHTHUPOBAHHOTO
IPOTPaMMUPOBAHUS
‘HO6aBI/ITb CTPOKY |
‘I/ITOFO 10 pa3jeny H 50 H |
‘Pasneﬂ 3. UudopmanmoHHblie TEXHOJIOTHHI ‘
3.1||KommbroTepHO- 8 0 2 [[https://kpolyakov.spb.ru/]]
MaTeMaTHYECKOe
MOJICIIUPOBAHHE
\S.ZHBasm JaHHBIX H 10 H 0 H 4 \\[[https://kpolvakov.spb.ru/]] \
\3.3”Be6-caﬁm H 14 H 0 H 4 \\[[https://kpolvakov.spb.ru/]] \
3.4||KommbroTepHas 8 0 3.5 [[https://kpolyakov.spb.ru/]]
rpaduka
‘3.5H3D-MOI[6J'II/IpOBaHI/IeH 8 H 0 H 3 "[[https://kpolvakov.spb.ru/ﬂ ‘
‘Z[OﬁaBI/ITb CTPOKY ‘
‘I/ITOFO 10 pa3aeiny H 48 H ‘
‘I[O63BI/ITB MOyJIb ‘
‘I[06aBI/ITB paszen ‘
‘PGSCpBHOG BpeMsI H 20 H 0 H 0 H ‘
OBUIEE 136 0 36.5
KOJIMYECTBO
YACOB 10
I[MTPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

* Uudopmaruka (B 2 gactsx), 10 knacce/ [Tomsxos K.YO., Epemun E.A., OGmiectBo ¢

orpann4eHHoi oTBeTcTBeHHOCThI0 « BUHOM. JlabopaTtopust 3HaHUI»; AKIIMOHEPHOE 0OIIECTBO

«H3maTenscTBO «HpOCBCH_ICHI/Ie»

* Uudopmaruka (B 2 gactsx), 11 knace/ [Momsxos K.O., Epemun E.A., OGmiectBo ¢



https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

orpannyeHHOM oTBeTcTBeHHOCTHhI0O « BMHOM. Jlaboparopust 3HaHui»; AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Nudopmaruka 10-11 kmaccer (ba3zoBeril 1 yriy0n€HHbIN ypoBHH) MeToaudeckoe mocooue
K.}O.Ilonskos, E.A.Epemun

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://kpolyakov.spb.ru/



