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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no nndopmaTtuke (yriayOaEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOLIETrO
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM IpOrpaMMBbl CpeHero obIero oopazoBanusi, npeactaBieHHbIX B DT'OC
COO, a Taxxe eaepanbHON padoueil MporpaMMbl BOCITUTAHUS.

[Iporpamma mo uHpoOpMaTUKe NAET MPEACTaBICHHE O LENAX, OOLIeld CTpaTeruu
oOydeHHMs, BOCHUTAHMS W Pa3BUTHUS OOYYAIOIIMXCSA CpEACTBAMU Y4eOHOro Mpeamera
«Mudopmaruka» Ha yrayOJEHHOM YpPOBHE, YCTAHABIMBAET 0053aTEIbHOE MPEIMETHOE
coJiepKaHue, MpeAyCMaTpUBaeT €ro CTPYKTYpUPOBAHHME MO pa3fenaM M TeMaM Kypca,
onpejieNsieT pachnpefeseHle ero mo kinaccam (rojgaMm u3ydeHwus), Na€T NpPUMEpPHOE
pacnpeniefieHue y4yeOHBIX 4acoB MO TEMAaTHYECKUM pasjieslaM Kypca M PEKOMEHyeMYHo
(IpUMEpHYI0) TMOCIEIOBATEILHOCTh WX M3YYCHHS C YYETOM MEXKIPEIMETHBIX W
BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4YeOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

[Iporpamma 10 wuH(MOpPMATHUKE OMPEAENIICT KOJIMYECTBEHHbIE W Ka4eCTBEHHBIC
XapaKTepUCTUKH y4yeOHOro MaTepualia JJisl KaKJIO0TO Troja M3y4dyeHHus, B TOM YHUCIE IS
COJIepPKATEeNIbHOTO HAIOJIHEHHS] Pa3HOr0 BUAA KOHTPOJIS (MPOMEXKYTOUHOW aTTECTAIllUU
oOy4Jarommuxcs, BCEPOCCUUCKUX TMPOBEPOUYHBIX pPabOT, TOCYJApCTBEHHOM HUTOTOBOM
arrecrauuu). llporpamma 1o uH}OpMaTHKE SBISETCS OCHOBOM JUIsl COCTaBJICHUS
aBTOPCKUX YYEOHBIX IMpOrpaMM U YYEOHHKOB, IOYPOUHOIO IUIAHUPOBAHUS Kypca
YUUTETIEM.

NudopmaTuka B cpeHem oOmieM 00pa30BaHUU OTPAXKaET:

CYHTHOCTh MHGOPMATHKU KaK HAYYHOW JUCHUIUIMHBI, U3y4aloleld 3aKOHOMEPHOCTH
NPOTEKAHMs U BO3MOXKHOCTH aBTOMAaTHU3AIMU WH()OPMAITMOHHBIX MTPOLIECCOB B Pa3IMUHBIX
CUCTEMAX;

OCHOBHBIC 00JIaCTM TPUMEHEHUs] WH(POPMATHUKH, MPEkKIe BCEro MHGOPMAIMOHHBIE
TEXHOJIOTUH, YIIPABIEHUE U COIMAIbHYIO cepy;

MEXIUCITUTUIMHAPHBIN XapakTep NHHOPMATHKU U MHGOPMAIIMOHHON JESITEIIbHOCTH.

Kypc wunHpopMaTtukm 1 ypoBHA CcpeaHero oOmiero oOpa3oBaHHs —SIBISETCS
3aBEpIIAIONIAM  JTallOM  HEMPEPHIBHOW TOJATOTOBKH  oOOydarommxcs B oOiactu
uHpopMaTHKA W WHOOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, OMUpPAETCS Ha
colepkaHre Kypca WH(GOPMATHKHA YpPOBHS OCHOBHOTO OOIIETO OOpa3oBaHUS M OIBIT
MOCTOSIHHOTO TPUMEHEHUs HWH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUH, HaET
TEOPETUUECKOE OCMBICIICHUE, HHTEPIPETAILINIO U 0000IIEHHE ITOTO OIbITA.

PesynpTaTel yrmyonéHHOTO ypoBHS M3ydeHus yueOHoro mpeamera «ubopmaTukay
OpUEHTHPOBAHBI HA MOJIYYEHUE KOMIIETEHTHOCTE! I moclieytouen npodhecCuoHAIbHOM
NEATeNIbHOCTH KaK B paMKaxX JaHHOM MpeIMETHOM 00JacTH, TaK U B CMEXKHBIX C HEH
obnactax. OHU BKJIIOUYAIOT B ce0si:



OBJIQJICHUE KJIIOYEBBIMU MOHSITUSMH U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHas o00JlacTh, PACMO3HABAHME COOTBETCTBYIOIIMX UM TNPHU3HAKOB H
B3aMMOCBSI3€M, CIMOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHBICE TOAXOAbl K HU3YUYEHUIO
ABJICHUW, XapaKTEPHBIX JJIs1 U3y4aeMOW MpeIMETHON 001acTu;

yMEHHUE peniaTh TUIMOBBIC MPAKTUUECKUE U TEOPETUUECKHUE 3a/1a4l, XapaKTepHbIC NS
WCIIOJIb30BaHUsI METOJIOB M MHCTPYMEHTapHs JaHHOM IpeAMETHOM 00acTu;

HaJu4yue MPEeCTaBICHUN O JaHHOW MpPEIMETHOM 00JIacTH Kak IIeJIOCTHOM TEOpUU
(COBOKYITHOCTH TEOPHi1), OCHOBHBIX CBSI3IX CO CMEKHBIMH O0JIACTIMU 3HAHUM.

B pamkax yruyOn€éHHOrO YypoBHS u3ydeHHST HWH(GOpPMATUKU OO0eCIeunBaEeTCs
LeJICHANpaBlieHHass TMOATrOTOBKAa OOydYaromuxcsst K NPOAOIKEHUI0 00pa3oBaHUs B
oprauzanusax npopeccruoHaibHOro 00pa3oBaHUs MO CHEUUATBLHOCTIM, HEMOCPEICTBEHHO
CBSI3aHHBIM C [HU(PPOBBIMH TEXHOJIOTHUSIMM, TaKUM KakK TMporpaMMHasi WHXXCHEpUs,
uH(pOopMaIMOHHAasT 6€30MaCHOCTh, HH(OPMAIIMOHHBIE CUCTEMbBI U TEXHOJIOTUH, MOOWIIbHBIC
CHUCTEMBI M CETH, OOJIbIIINE JaHHBIE M MAIIUHHOE O00y4YeHUEe, POMBIIIICHHBI UHTEPHET
Bellel, NCKYCCTBEHHBIH MHTEJUICKT, TEXHOJIOTUU OCCIPOBOJIHOM CBsI3U, POOOTOTEXHUKA,
KBaHTOBBIC TEXHOJIOTHUHU, CUCTEMBI pacipeie]IEHHOTO peecTpa, TEXHOJIOTUU BUPTYIHLHOU
Y JIOTIOJIHEHHOM PEAIIbHOCTEM.

OcHoBHas 1enb u3ydeHus yueOHoro npeamera «Mudopmatuka» Ha yriayOnéHHOM
ypOBHE CpemHero o0miero oOpa3oBaHUs — OOECHeYeHHe JajJbHEHIIero pa3BUTHUS
MH(GOPMAIIMOHHBIX KOMIIETEHIIMNA 00y4YaroIIerocsi, ero TOTOBHOCTU K KU3HHU B YCIOBHUSX
pasBHBarolerocs HHPOPMAIMOHHOTO O00IIecTBa M BO3pacTaroulell KOHKYPEHIMH Ha
peiHKe Tpyna. B cBsa3u ¢ 3tum u3ydenue uHpopmatuku B 10—11 kmaccax HoMKHO
00ecCIeyunTh:

c(hOpMHPOBAHHOCTh ~ MHUPOBO33PEHUS, OCHOBAHHOI'O HA TMOHHMMAaHUU  POJH
UHGOPMATUKH, WHOOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
00IIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHUS;

c(hOpMHPOBAHHOCTh YMEHUN pa3iaudaTh (PaKThl U OIEHKU, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BHUJETh HX CBS3b C KPUTEPUSIMHU OICHUBAHUS U CBSI3b KPUTEPUEB C
OTIpeNIeIEHHON CHCTEMOW IIEHHOCTEH, MPOBEPSITh HA JOCTOBEPHOCTh U 0000IIaTh
uH(bOpMaIHIO;

c(hOpMHUPOBAHHOCTh MPEACTABICHUN O BIUSHUH WHOOPMAIIMOHHBIX TEXHOJOTHUN Ha
’KU3Hb 4YelOoBeKa B  OOIIECTBE, MOHMMAHUE COLMAIBHOTO, 3IKOHOMHUYECKOTO,
MOJIMTUYECKOTO,  KYJIBTYPHOTO, HOPUAMYECKOr0, MPUPOJHOIO, HSPrOHOMUYECKOTO,
MEUITUHCKOTO U (PU3UOIOTUYECKOTO KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHI;

OPUHATHE TPABOBBIX M OJTUYECKUX AaCIEKTOB WH(GOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTU JIOJCH, BOBJIEUEHHBIX B CO3JaHUE€ U HCIOJIb30BAHUE
MH()OPMAIIMOHHBIX CUCTEM, paclpocTpaHeHre HHGOpMAIUK;



CO3JaHUe YCIOBUM [JIs1 pPa3BUTHS HABBIKOB Y4Y€OHOW, NPOEKTHOM, Hay4HO-
UCCJEIOBATEIbCKOM M  TBOPYECKOM JIESITEIbHOCTH, MOTHBAalMUM OOy4YalolUXCcs K
CaMOPa3BUTHIO.

B conmepxanum yuebHoro mpeamera «MHpopmaTHKa» BBIIEISIOTCA YEThIpE
TEMAaTHYECKUX pa3aea.

Paznen  «llu¢gpoBass  rpamMoOTHOCTB»  INOCBAIIEH  BOIIPOCAM  YCTPOMCTBA
KOMITBIOTEPOB M JPYIHMX 3JIEMEHTOB IU(GPOBOr0 OKPYKEHHUS, BKIIOYas KOMIIbIOTEPHbIE
CETH, MCMOJb30BAHUIO CPEJICTB OINEPALMOHHOW CHUCTEeMBbI, paboTe B ceTu HHTepHET u
UCIIOJIb30BaHUIO HHTEPHET-CEPBUCOB, MHPOPMALIMOHHOM 0€30MMacHOCTH.

Paznen «TeopeTrnueckue ocHOBBI MHGOPMATHKI» BKIIOYAECT B €O MOHATUIHBIN
annmapar  uMHQOpPMATUKM,  BONPOCHl  KOAMPOBaHUS  WHGOpPMAIMM,  HU3MEPEHUS
UH(POPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aireOpbl JIOTUKA U KOMIIBIOTEPHOTO
MOJIETUPOBAHMS.

Paznen «AaroputmMbl W NpOrpaMMHpPOBaHMe)» HAaNpaBiIeH Ha pPa3BUTHE
QITOPUTMUYECKOTO MBIIIUICHHSI, pa3pabOTKy ajrOpUTMOB M OLEHKY HUX CI0XKHOCTH,
(dbopMHUpOBaHME HABBIKOB pealM3aliid MpOrpaMM Ha A3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «WndopmanmoHHble TEXHOJOTMW» IMOCBALIEH BOIMpPOCAM MPUMEHEHUS
UHGOPMAIIMOHHBIX ~ TEXHOJIOTHM, pEaJTN30BAaHHBIX B MPUKIAAHBIX POrPaMMHBIX
OpPOJIYKTaX W HWHTEpPHET-CEpBHCAX, B TOM WYHCIE€ B 3aJadyax aHajiu3a JIaHHBIX,
UCIIOJIb30BaHUIO 0a3 JAHHBIX U DJIEKTPOHHBIX TaOJIUIL ISl peIIeHUs IPUKIIAAHBIX 3aad.

B nmnpuBenénnom panee cogepxkanuud ydeOHoro mpeamera «UubopmaTukay
KYpPCHUBOM BBIJICJICHBI JOTIOJHUTENIbHBIE TEMBbI, KOTOpbIE HE BXOIAT B 00s3aTEIbHYIO
nporpaMMmy OOydY€HHs, HO MOTYT OBbITh MPEUIOKEHBI I HM3YYCHHS OTIEIbHBIM
MOTHUBHUPOBAHHBIM M CTIOCOOHBIM 00YYaOIIMMCH.

YrnyOonéHuuelii  ypoBeHb  HM3yueHUs ~ MHPOPMATUKH  PEKOMEHAYyeTcs s
TEXHOJOTUYECKOTO MPOUIsi, OPUEHTUPOBAHHOTO HA WHKEHEPHYIO U MH(POPMAIMOHHYIO
chepbl EeITeIBPHOCTH. YTIIYONEHHBIM ypOBEHb M3ydeHUS MHPOpMATHKU 00ECTICUHBACT:
MOJFOTOBKY ~ OOy4YaloIUXCs, OPHUEHTUPOBAHHBIX Ha CHEIHUAJIBHOCTH B  00JACTH
MH(GOPMAIIMOHHBIX TEXHOJIOTHH U MH)KEHEPHBIE CHEIHATbHOCTH, YYaCTHE B MPOEKTHONU U
HCCJIEI0BATEIbCKON JESATENBHOCTH, CBSI3aHHOW C COBPEMEHHBIMU HaIlpaBICHUIMU
oTpaciu MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, MOJATOTOBKY K YYacTHIO B
oJuMIManax u caade EnMHoOro rocyjapcTBEHHOr0 3K3aMeHa 1o HHPOpMaTHKeE.

[locrenoBaTenbHOCTh M3YYEHHS TEM B Mpelerax OAHOrOo rofa OOy4eHHsS MOKET
ObITh M3MEHEHAa IO YCMOTPEHHUIO YYWUTENIs MpU TOArOTOBKE paboueil mporpammbl U
MIOYPOYHOTI'O MJIaHUPOBAHMSL.

OO6uiee yncno 4yacoB, pEKOMEHIOBAaHHBIX JIsl U3yYeHus nHpopMaTtuku — 272 yaca: B
10 knacce — 136 yacoB (4 yaca B Henento), B 11 knacce — 136 yacoB (4 yaca B HE/IEINIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU HIU(PPOBOTO OKPYKEHHUS.

[IpuHuumnel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouIpio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONbIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrniedeHue. OmepallMOHHbIE CHUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTporcTB. HHCTaIsiuust W JIEUMHCTAUISALMSA  MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noyiroBpeMeHHou ramsaTtu. 111aGmoHs! i1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuyenue. JluneH3upoBaHue MPorpaMMHOro oOecreyeHus
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJATeNIbcTBOM Poccuiickon @enepanuu 3a HENPAaBOMEPHOE HUCIOJIb30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoisl. Cets MHTEepHET. Afpecanus B cetu MHTepHET. [IpoTOKOIBI
crexka TCP/IP. Cuctema qOMEHHBIX HMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomiplo Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3ioM cetd. OmnpenereHue mapiipyra JBHKECHHS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHera.
I'eonndopmanmonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M YCIyru. ColManbHBIE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE W YKOHOMHMYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHopMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHopMalMOHHBIX cuctemax. IIpaBoBoe obOecrneueHue HWHGOPMAIIMOHHON
0€30MacCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO a0oCTyna K JIMYHOU
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpemoHocHoe mporpaMMHOe oOecredeHue U CrocoObl
OOpbObI ¢ HUM. AHTUBHUpPYCHbIC NporpamMmbl. Opranuzamnus JAYHOTO apXuUBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctori 3amenbl. [lludp Lezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMalUK, NPETHA3HAYCHHOW [JIs XpaHEeHHs, Nepeladd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAaupoBaHUE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmaiuu. AndaBUTHBIN TOIXO0 K
OIICHKE KOJIMYECTBa MHPOPMAIIUH.

Cucrembl cumucienus. Pa3BépHyTas 3amuch NENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO Yncia U3 P-M4HON CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJITOPUTM TMEpeBoJa KOHEYHOM P-muHOW ApoOu B JIECATUUYHYIO.
AJITOpATM TE€peBOAAa ILEIOr0 YUCIa U3 JCCATUYHOW CHUCTEMBbI CUHUCJIEHUS B P-
nunyto. IlepeBony koHewHOUW gecsatuuHoM Jpobu B P-uunyr. [IBouuHas,
BOCBMEpPHUYHAS U IIECTHAIATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXIY HUMHU.



ApudmMeTndeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUSL.

KonupoBanue TtekctoB. Komupoka ASCII. OpHoOaiiTHBIE KOAUPOBKHU.
Crangapr UNICODE. Koaupoka UTF-8. Ompenenenne HHPOPMaLXOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Moaenu. BekropHoe koaupoBanue. dopmartel rpadudeckux ¢haiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKUA. ODKBUBAJICHTHBIC NPEoOpa3oBaHUs JIOTUYCCKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTIOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qopmbel  joruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psAIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIA OUT. [|BOMYHBIHA
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YUCET.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckiovaroniee NJIN».

[IpencraBneHne BELIECTBEHHBIX YKCEN B MaMSITH KOMIIbIOTEpa. 3Hauaias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI ¥ IPOrPAMMHUPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yJIbTaT.

Oranbl pelleHus 3ajJad Ha Komnblorepe. VHCTpyMEeHTanbHBIE CpEICTBA:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpaMm. BupTyasibHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINIOJIHEHUE ITporpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaueHMI IEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl naHHbBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTMYECKHE. BeTrBieHus.
Cnoxnple ycnoBuss. Ilukmer ¢ ycinoBuem. [lUKiabl 1O HEpPEMEHHOM.
B3anMo3aMeHAeMOCTh  pa3IMYHBIX  BUAOB  LMKJIOB. VIHBapuaHT  IUKJA.
CocraBiieHME IMKIA C HMCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIOKyMEHTUpPOBaHHE IIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
IToaroroBka onucaHus NpOrpaMMbl U HHCTPYKLWHU JJIS1 [TOJIb30BATEIIA.

Anroputmbl 00pabOTKH HATYpaJIbHBIX YUCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OHeHHe 3aluch 4YHuCia Ha OTHeJbHble UUpHI,
HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

Haxoxenue Bcex mpoCThIX 4YMCeN B 3aJaHHOM auariaszoHe. lIpeacrasienue
quclia B BUJe Habopa MPOCTHIX COMHOXHUTENEH. AJTOPUTM OBICTPOTO BO3BEICHHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBeie miepemeHHbIe ((aitoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa3z0Ouenue 3agaun Ha noazanauu. [loamporpammel (poueaypsl U QyHKIUH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OHOIMOTEKH sI3bIKa IPOrPaMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOAIPOrpaMM  CTOPOHHUX  MPOU3BOIAUTEINIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIYMCIICEHHWE IJIMH KPUBBIX. Bplumcienue mioniaaei
(Guryp Cc NOMOLIBIO YHUCIEHHBIX METONOB (METOJA MPSMOYTrOJIbHUKOB, METOJ



tpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JEJIECHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM ajipaBUTE, YAOBIECTBOPSIOIIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEOBATEIBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apHU(PMETUYECKOTO, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
ny3bIpbKa, METOJ] BbIOOpa, COPTHpPOBKAa BcTaBKkamu). COpPTUPOBKA CIUSHUEM.
brictpast coptupoBka maccuBa (anroput™ QuickSort). JIBoumuHBIN MOUCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIYMCICHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeacTBa TMOWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mpoieccopax. OOmayHbie CEpBUCHI.
HenoBas meperucka. Pedepar. IlpaBuna 1uTUpOBaHHWS HUCTOYHUKOB U
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JAHHBIX, BEIOOpP W/WIU MOCTPOCHHUE MOJIENH, MPeoOpa3oBaHUE aHHbIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOdul. BbluucieHue cyMmsl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue rpadukos
¢ynkuuit. [Tonbop nuHUM TpeHaa, peleHre 3a1a4 MPOrHO3UPOBAHMSL.

YucneHHoe pelleHHEe YpaBHEHHUH C IOMOILIBIO Moadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHusi. JlokanbHble M TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3aa4 ONTUMU3ALKMH C TIOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTrnueckne 0CHOBbI HHGPOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl ckaTus gaHHbIX. Anroputv RLE. Anroputm Xaddmana.
Anroput™ LZW. Anroputmel cxaTusi JAaHHBIX C TOTEPSIMU. Y MEHbIICHUE
IyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien airoputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEPUCTHK KaHalla CcBs3HW. [IpuunHbI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, T03BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M UX B3aumoneiictBue. CHUCTEMHBIN
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanms
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yiabTaTOB MOJEIUPOBAHUS B BHUAC, YIOOHOM IS
BOCTIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TOHATHS. Buast rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
ANTOPUTMHUYECKUX  3a7a4, CBSI3aHHBIX C aHamm3oM TpadoB (IMOCTpOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
Pa3NIMYHBIX IYT€H MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTO ALMKINYECKOIO

rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja nepena.
[IpencraBienne apupMeTUYECKUX BhIpAXKEHUN B BUJE epeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUIPHIIIHBIE U TPOUTPBILIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpelncTBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBHCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydamomux cucremax. Mcnosib3oBaHHME METOOB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanuga  OoHATHS ~— anroputMa.  Mammnaa — TeropuHra — Kak
yHUBEpCaiabHasi MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH ~aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOILIBI alropuTMa
«penieTo DparocheHar.

MHoropa3zpsiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBICE MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHOMN (hopme.

Ouepenu. Mcnonp3oBaHue oyepenn sl BpEMEHHOIO XpaHEHUS JJaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpUTMBI 00xoaa nepeBa. Vcmonp3oBaHHe cTeka U
ouepeau s 00X0/1a JiepeBa.

JluHamu4eckoe MporpaMMUpOBaHUE Kak METOJ] pEIIeHHs 3a1ad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPEUIa€Mble C IOMOUIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUY.

[lonstue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMSI:  MMOCTAHOBKA
3aj1aud, pa3paboTKa  MOJCIHM, TECTUPOBAHUE  MOJCNH, KOMITbIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JABWXKEHUs. MojenupoBaHue OHMOJOTHUYECKUX
cucreM. MaremaTudeckue  MOJEIM B DKOHOMHKE.  BbIuuCIUTETHHBIE
AKCHEPUMEHTHI C MOJICIIIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Meroael Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnii 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHHE Oa3bl JaHHBIX. [lOWICK, COpPTUpOBKAa W
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximrou. LlemocTHOCT 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHeT-ipuiioxenus. [lonsTHe 0 CEpBEpPHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu kackannubix Tabnun ctwiei (CSS). Cuenapuu Ha si3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3melnenne BeO-caliToB. Ycnyra XocTuHra. 3arpyska (hailjioB Ha CailT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrtorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLIHs — IIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiurocTpamuil 1as BeO-calTOB.
AHUMHpOBaHHBIE H300paXKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHUMNBI  TIOCTPOEHUS UM PENAKTUPOBAHUSA TPEXMEPHBIX MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyanbHON
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOIPAMMBI 110 WH®OPMATHKE (YTJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  PE3yNbTaThl OTPAXKAlOT TOTOBHOCTh M  CIIOCOOHOCTh  OOYYArOIIMXCS  PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHON BHYTPCHHEH MMO3WUIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHUCHTAIMH, TMO3WTHUBHBIX BHYTPCHHHX
yOeXKICHUH, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUKCKOTO OOIIECTBa, PACIIUPECHHE KU3HCHHOTO OMBITA U
OTIBITa JEATEIHPHOCTH B MPOIIECCE PeaTU3alMK CPEICTBAMH YICOHOTO TIPeIMETa OCHOBHBIX HAMPABICHUH BOCIIUTATEILHOMN
JCSATEITBHOCTH.

B pesynbrare usydyeHus mHGOpPMATHKU HAa YpOBHE cpeaHero ooOimiero oOpa3oBaHus y oOydaromerocs OymayT
c(hOpPMHPOBAHBI CIICAYIOIINE JTUIHOCTHBIC PE3YJIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, yBa)K€HHWE 3aKOHA M TIPABOIOPSAKA, COOJIIOICHHE
OCHOBOIIOJIAra0IMX HOPM MH(GOPMAIIMOHHOTO MTpaBa U HHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh TPOTUBOCTOSITH HUACOJOTUU OKCTPEMU3MA, HAIMOHANM3Ma, KCeHOGOOUH, IHUCKPUMHUHAIMHU 110
COLIMAJIbHBIM, PETTUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K MCTOPUYECKOMY HACJEAHIO0, JOCTHXeHUsM Poccun B Hayke, MCKYCCTBE, TEXHOJIOTHSX,
NOHMMAaHHE 3HAYCHHUS] THHOPMATHKHU KaK HAyKU B )KHU3HU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OILIGHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI M IICHHOCTH, B TOM 4YHuCJe B ceTH MHTepHeT;

4) 3cTETHYECKOr0 BOCTIUTAHUA:

ACTETHYECKOE OTHOIICHNE K MUY, BKITIOUAs 3CTETUKY HAYIHOTO U TEXHUYECKOTO TBOPUYECTBRA;



CHOCOOHOCTh BOCIPUHUMATh pPa3iMYHbIE BUIBl HCKYCCTBa, B TOM YHCJIE OCHOBAHHOTO Ha HCIIOJIH30BAHUH
WH(OPMAITMOHHBIX TEXHOJIOTH;

5) pu3n4ecKOro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTH 3J0POBOT0 M OE30MaCHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOILCHHS K CBOEMY 3/I0POBBIO, B
TOM 4uciae 3a CcyéT coOmojeHuss TpeOoBaHW O€30MacHON JKCIUlyaTalldd CPEeACTB  HMH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTH;

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTh K AaKTHBHOW JESATEIIBHOCTH TEXHOJOTHYECKOW W COIMAJbHOW HANpaBICHHOCTH, CIOCOOHOCTH
WHUITMUPOBATh, INITAHUPOBATH M CAMOCTOSTEIHFHO BBITIOJIHATH TAKYO JICSITCIIBHOCTD;

uHTEpeC K cdepaMm npodecCHOHATBbHOW JesATEIIEHOCTH, CBSA3aHHBIM C HH()OPMATHKOW, MPOTPaAaMMHUpPOBAHUEM W
MH(POPMAIIMOHHBIMI TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha JOCTHIKEHUSX HAYKHM HMH(POPMATUKH M HAYYHO-TCXHHUYECKOTO
nporpecca, yMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu W peann3oBBIBATH COOCTBEHHBIC KHU3HCHHBIC
TUTIaHBI,

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrH4€CKOT0 BOCITUTAHUS:

OCO3HaHUE TJIO0AIBHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM W IMyTed WX pEeIIeHUs, B TOM 4YHCIE C Y4ETOM
BO3MOKHOCTEH WH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHH;

8) HeHHOCTH HAYYHOT0 O3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, HOCTH)KCHUSIM
HAyYHO-TEXHUUYECKOTO TMporpecca M OOIIECTBEHHOW MPAaKTUKH, 32 CUET MOHUMAHUS POJId WH(DOPMAIMOHHBIX PECYpPCOB,
MH(OPMAITMOHHBIX MPOIIECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTUH B yCIOBUAX MUGPOBOW TpaHChHOpMAIMK MHOTHX cdep
’KU3HU COBPEMEHHOT'0 O0IIECTBa;

OCO3HAHUE IIEHHOCTH HAy4YHOW JAESITEeIbHOCTH, TOTOBHOCTH OCYILECTBJSATH IMPOEKTHYIO M HCCIIEI0BATEIbCKYIO
JESTENHbHOCTh WHIUBUYAIBHO U B TPYIIIIE.

B mporecce MOCTMKEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO HH(POPMATUKE y OOyYaArOMIMXCS
COBEPIIIEHCTBYETCS IMOIIMOHATBHBIN HHTEIIJIEKT, IPEANOIaralomuii chOpMUPOBAHHOCTD:



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEICHUE,
CIOCOOHOCTD aIaNTUPOBATHCS K AIMOLIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBISITh THOKOCTD, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOLIEH CTPEMIIEHHUE K JOCTHIKECHHUIO LIEJU U YCIEXY, ONTUMHU3M, HHULIMATUBHOCTD,
YMEHUE IEMCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEN;

OMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHME JPYTUX, YUYUTBIBaTh €ro IMpu
OCYIIECTBIICHUU KOMMYHHKAIIMH, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAMBATH OTHONIEHUS C JAPYTMMHU JIIOJIBMH, 3a00TUTHCS,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbraTe u3ydeHuss umHGOpPMATUKH HAa YypOBHE cpeaHero oOimiero obOpa3oBaHus y oOydaromerocs OyayT
chOpMHpPOBaHbI METANpPEIMETHBIE PE3YJIbTAThl, OTPAKCHHBIC B YHHBEPCAIBHBIX YYEOHBIX JEHCTBHUAX, a MMCHHO —
TIO3HABAaTEIbHbIC YHUBEPCAIbHBIC YYEeOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC YHHBEpPCAJbHBIE Yy4eOHBIE JCHCTBHS,
pETYISATUBHBIC YHUBEPCATbHBIC YAeOHBIC ACHCTBUS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe AeiCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WJIM OCHOBAHHMS JJIsI CPAaBHEHUSI, KJIaccu(puKamu 1 0000IICHUS;

ONPEACIATh LEJH ACATSIIBHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUHU UX JOCTUKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paCCMAaTPUBAEMBIX SBJICHUSX;

pa3pabaTbiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHalM3a HMMEIONMIUXCS MaTepUalIbHBIX W HeMaTepHabHBIX
pECypCoB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OILICHUBATh COOTBETCTBHE PE3YyJbTaTOB IEJSM, OIICHUBATh PUCKHU
MOCTIC/ICTBUM JIeSITEILHOCTH;



KOOPAWMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUAX pPEAIbHOTO, BUPTYAJIbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/JICHCTBUSI;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BIIaJIETh HAaBbIKAMHM Y4e€OHO-HCCIIEIOBATENIbCKON W TMPOEKTHOM AESTEIbHOCTH, HAaBBIKAMU pa3pelieHuss MmpooieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSATEIIBHOMY TMOMCKY METOJIOB PEIICHUs MPAaKTUUYECKUX 3ajad, MPUMEHECHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYIIECTBIIATh PA3JIMUHbIC BUJBI JICSITEIBHOCTH IO TOJYYCHHUIO HOBOI'O 3HAHUSA, €ro HWHTEpIpeTaInu,
npeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX CUTYyAI[UsX, B TOM YHCIIE MPU CO3AaHUU YUCOHBIX U COIUATIBHBIX
IIPOCKTOB;

(dbopMUpPOBaTh HAYYHBIM TUIT MBIIIJICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMHU TOHATUSMHA M METOJIaAMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/]a4u B 00Pa30BaTEILHON JEATCIbHOCTU U KU3HECHHBIX CUTYaIIHSIX;

BBISBJISITh IPUUUHHO-CJIEACTBEHHBIC CBSI3U U aKTyaJlIUu3UpPOBATh 3a7auy, BbIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh
apryMEHTHI JUIsl I0Ka3aTeJIbLCTBA CBOMX YTBEPXKICHUMN, 3a]1aBaTh MMapaMETPhl U KPUTEPUU PELICHHUS;

AHAJIU3UPOBAThH TOJIYYEHHBIE B XOJI€ PEIICHHUS 3aJadyd pe3yJibTaTbl, KPUTUYECKH OILIEHMBATh UX JOCTOBEPHOCT,
POTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IeJICHAIIPABIICHHBIN ITOUCK TIEPEHOCa CPEICTB U CIIOCOOOB IEUCTBUS B MPO(HECCHOHAIBHYIO CPEY;

YMETh MEPEHOCUTDh 3HAHUS B TIO3HABATEILHYIO U MPAKTUICCKYIO 00JIACTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JaCTE;

BBIJIBUTAaTh HOBBIC HJEH, IMpejaraTh OPUTHHAIBHBIC IOAXOABI M PEIICHUSA, CTaBUTh NPOOJEMBI W 3ajadH,
JOMYCKAIOIIHNE aTbTePHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmeii:

BJIaJICTh HABBIKAMH TTOJTYYCHHS HHPOPMAIIUN M3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIIBHO OCYIIECTBIISATh ITOUCK,
aHaJu3, CACTEMATU3AIUIO0 U HHTEPIPETAIINIO0 HHPOPMAITUN Pa3IMIHbBIX BUAOB U (DOPM IIPEACTABICHNS,

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (GopMaTax ¢ y4y€ToM Ha3zHadeHUS WH(POpMAIMU U IEJICBOM ayaUTOPHH, BHIOHpas
ONTUMAIBLHYIO (hOPMY IIPEACTABICHUS U BU3yaIU3alluH;



OLICHMBATh JOCTOBEPHOCTb, JETMTUMHOCTh HH(OpMaLuu, €€ COOTBETCTBHE IMPABOBBIM U MOPAIBHO-3TUYECKUM
HOpMaM;

UCIIOJIb30BaTh CPEJCTBA HH(DPOPMAIMOHHBIX M KOMMYHHKALUMOHHBIX TEXHOJIOTMH B PEHIEHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3ALMOHHBIX 3a/Jad C COOJIOJIEHHEM TpeOOBaHUN SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH,
TUTHUEHBI, PpeCYpCcOCOEpeKeHNUs, IPABOBbIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHONW 0€301aCHOCTH;

BJIa/I€Th HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI UHPOpMaLKU, HHHOPMAIIMOHHON 0€30aCHOCTH JTMYHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) o0menne:

OCYIIECTBIIATH KOMMYHHUKAIIMK BO BCEX chepax KU3HH;

pacrio3HaBaTh HEBEpOAJIbHBIE CpPEICTBA OOIICHUS, IMOHMMATh 3HAYEHHWE COILMAJBHBIX 3HAKOB, pPacIlO3HABATh
MPEANOCHITKH KOH(MIUKTHBIX CUTYAIIMH U CMATYaTh KOH(JIUKTHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIECHUS M B3aUMOJACHCTBUS, ApTyMEHTUPOBAHHO BECTH TUAJIOT, YMETh CMSATYaTh
KOH(JIMKTHBIE CUTYaIlUU;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MOHUMATh M MCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHANBUAYaTbHON pabOThI;

BBIOMpATh TEMATUKY U METOABI COBMECTHBIX JIEUCTBUM C YIETOM OOIIMX UHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WiIeHA
KOJUIEKTHUBA;

MIPUHUMATh LIEJIM COBMECTHOM AECATEIIBHOCTH, OPraHU30BBIBATh U KOOPJAUHUPOBATH JEUCTBUS MO UX JOCTHIKECHUIO:
COCTaBIIATh TUIAH JIEWCTBUA, PACIPEACNATh POJNIM C YYETOM MHEHUN YYaCTHUKOB, OOCYKIATh PE3YJIbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJla W KaXJOTO0 YYaCTHHKA KOMAHABl B OOIMMIA pe3yiabTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE IMTPOEKTHI, OLIEHUBATH UJICH C TO3UIIMY HOBU3HbBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;



OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHHUE B PA3JIMYHBIX CUTYalUsX, HPOSBIATH TBOPYECTBO H
BOOOpakeHUE, ObITh UHUITUATUBHBIM.

PeryiasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIC ACHCTBHUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISATh MO3HABATEILHYIO JICSATEILHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33/1a4d B 00Pa30BaTEIIHLHOM JESATEILHOCTH U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTaBJISAITh IUIAH PEIICHUS TpoOJieMbl ¢ YYETOM MMEKIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO NMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHHUIO W TMPOSBICHUIO IIUPOKON IPYIAUIIMU B Pa3HBIX OO0JACTAX 3HAHWM, MOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLECHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BJIA/ICTh HABBIKAMHM TII03HABATEIbHOM pedIeKCHH KaK OCO3HAHMS COBEpPUIAEMBIX JEHCTBUH M MBICTUTEIBHBIX
MPOLIECCOB, X PE3yIbTATOB U OCHOBAaHMI, UCIOJIB30BATh MPUEMBI PEIIEKCUU NIl OICHKW CHUTYallud, BHIOOpa BEPHOTO
peLICHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU AHAIU3€E PE3YIbTATOB JACATEIBHOCTH.

3) npuHATHSA ce0s U APYTUX:

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPU aHAJIU3€E PE3YIbTATOB ACATEILHOCTH;



MPU3HABATH CBOE MPaBO M MPaBO APYIHX HA OMIMOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mporiecce uzydenust kypca uHGpOpMaTHUKH yriayos€HHOro YpoBHS 6 10 Kknacce oOydaromumucs OyayT JOCTUTHYTHI
CJICYIOIIUE TIPEMETHBIE Pe3yIbTaThI:

BJIQJICHHUE TIPEJICTABICHUSIMH O POJIYM WH(POPMAIIMK U CBS3aHHBIX C HEHW MPOIIECCOB B MPUPOJIC, TEXHUKE U OOIIECTBE,
MOHSITHSIMU «MHPOPMAIIHS», «AHPOPMAIIMOHHBIN MTPOIIECC)», KCUCTEMay, KKOMIOHEHTBI CUCTEMBI»), «CUCTEMHBIN 3P heKTy,
«MH(OPMAIIMOHHAS CHCTEMay, «CHCTEMa yIPABICHUS;

BJIQJICHHEC METOJaMHU ToWcka WHGOpMaruu B ceTH HTepHET, yMEHHE KPUTHYECKH OIICHHBATh WH(OPMAIIHIO,
TIOJTYYCHHYI0 U3 ceTH MHTepHeT;

YMCHHE XapaKTepHU30BaTh OOJIBIIME JaHHBIC, MPUBOJHUTH NMPUMEPhl MCTOYHUKOB HMX IOJYYCHHS W HaINpaBICHUS
UCIIOJIb30BaHMs, YMEHHE KIACCU(PHUIIMPOBATh OCHOBHBIE 33Jaud aHaM3a JaHHBIX (MIPOTHO3WPOBaHHE, Kiaccudukaius,
KJIacTepu3aIus, aHaIu3 OTKJIOHEHUH ), TOHUMAaTh MOCIEA0BATENHbHOCTD PEIICHHS 3a/1a4 aHAJIM3a TaHHbBIX: COOp MEePBUYHBIX
JAHHBIX, OYUCTKA W OIICHKAa KauyecTBa JaHHBIX, BBIOOpP W/MIM TIOCTPOCHHE MOJEIH, MpeoOpa3oBaHUE [IaHHBIX,
BU3YaJIU3alls TaHHBIX, MHTEPIPETALUs PE3YIbTATOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB YCTPONUCTBA U (DYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIBHBIX
KOMITBIOTEPOB, TCHACHIINI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HABBIKaMU PabOTHI C OMEPAIMOHHBIMU CUCTEMAMHU, OCHOBHBIMHU BHJIaMH ITPOTPAMMHOTO 0O0ECTICUCHUS IS
penieHus y4eOHbIX 3a71a4 110 BEIOPAHHOM CIIeIUaIH3aliy;

HAJIM4YUe TPEICTAaBICHUNA O KOMIIBIOTEPHBIX CETAX M WX POJU B COBPEMEHHOM MHpE, O 0a30BBIX MPUHIIMIAX
opraHu3anuyd U (GyHKIHOHUPOBAHUS KOMITBIOTEPHBIX CeTed, 00 OOIUX MPUHIUIAX pa3pabOTKu U (YHKIIMOHUPOBAHUS
VHTEPHET-TIPUIIOKEHN;

MOHUMaHUE Yrpo3 MHPOPMAIMOHHON 0€30MacHOCTH, MCIOJIb30BAHWE METOJOB M CPEJCTB MPOTHUBOICHCTBUS ITUM
yrpo3am, coOmrojieHne Mep 0e30MacHOCTH, MPEIOTBPAMIAIOIINX HE3aKOHHOE PACTIPOCTPAHCHHUE MEPCOHAIBHBIX JTaHHBIX,
coOmoieHne TpeOOBaHWI TEXHUKU O€30MaCHOCTH M THUTHEHBI MPpU paboTe ¢ KOMIBIOTEPAMU U JAPYTUMH KOMIOHEHTAMU



U(PPOBOro OKPyKEHHUS, TOHUMAHKE MMPABOBBIX OCHOB HUCIIOIb30BAaHUS KOMIBIOTEPHBIX MPOrpamMm, 0a3 TaHHBIX U pabOThHI
B cetu MHTEpHET;

MMOHUMAHHE OCHOBHBIX NPHUHIUIIOB JUCKPETU3AIMHU PA3IUYHBIX BHUJIOB HH(POpMAIUU, YMEHHUE OMNPEAeIiTh
MH(POPMAIIMOHHBIM 00BEM TEKCTOBBIX, IpaUueCKUX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax AUCKPETH3alUH,
YMEHHE ONpEJeNsITh CPEIHIO CKOPOCTh NEpelayu JaHHBIX, OLEHUBATh U3MEHEHUE BPEMEHHU Mepeaadyu Npu U3MEHEHUU
MH(GOPMAIIMOHHOTO 00bEMA JTAHHBIX U XapaKTEPUCTUK KaHala CBSI3U;

YMEHHE MCIOJb30BaTh MPHU PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOM 3alMCH YHUCEJN, ajJrOpUTMa MOCTPOCHUS 3alUCH
yyclia B MO3UIIMOHHOM CHCTEME CUMCIIEHMsI C 3aJaHHbIM OCHOBAHMEM W IOCTPOEHMS YHCIIa MO CTPOKE, coJepKaien
3aMKCch ITOTO YKCIA B TTO3UIIMOHHOW CUCTEME CUMCIICHUSI C 3a/IaHHBIM OCHOBAaHUEM, YMEHUE BBINIOJHATH apu(PMETHUECKHE
OTIepaIy B MO3UITMOHHBIX CUCTEMaX CUUCIICHHUS;

YMEHHUE BBIMOJHITE MPEOOpPa30BaHMs JIOTMYECKUX BBIPAXKEHHM, HCIOJIb3Yys 3aKOHBI ainreOpbl JIOTHMKUA, YMCHHE
CTPOUTH JIOTUYECKOE BBIPAXKEHUE B JU3IBIOHKTUBHON M KOHBIOHKTHMBHON HOPMAJbHBIX (opMax MO 3aJaHHOM TaOIuIe
UCTUHHOCTH, HCCIEAOBATh O0JaCTh HCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO TMEPEMEHHbIE, pEeIIaTh HECIOKHbIE
JIOTUYECKUE YPABHEHHUS M CUCTEMBI YPaBHEHUI;

NOHMMaHHe 0a30BBIX AITOPUTMOB 0OPAOOTKM YUCIOBOM M TEKCTOBOM MH(MOpMAaIuu (3alKCh YUCEN B MO3UIIMOHHOM
CUCTEME CUHUCIICHHS, HAXOXXJIEHUE BCEX MPOCTHIX YMCEN B 3aJlaHHOM JMana3oHe, o0paboTKa MHOTOPa3psSAHBIX ILETBIX
YHUCEJ, aHAJIU3 CUMBOJIBHBIX CTPOK M JPYTHX), aJrOPUTMOB IMOUCKA U COPTUPOBKH, YMEHHE ONPENAEIATH CIOXKHOCTH
U3y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHUPOBAHHE JJIEMEHTOB MAacCHBa, COPTUPOBKAa MAacCHBa, MepeOOpHBIC
aJIrOpPUTMBbI, TBOWYHBII MMOWCK) U TPUBOAUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB Pa3HOMW CIOKHOCTHU JJI PELIEHUSI OJHOU
3a/1a4H;

BIIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IPOTpaMMUpOBaHMsl BbICOKOTOo ypoBHA (Python, Java, C++, C#),
MPEICTABICHUAMH O 0A30BBIX THIAX JAHHBIX M CTPYKTypax JaHHBIX, YMEHHE HCIOJIh30BaTh OCHOBHBIC YIPABISIONINE
KOHCTPYKIIMHM, YMEHUE OCYILECTBIISATh aHAINU3 MPEAJIOAKEHHON MPOrpaMMBbl: ONPEAEHATh PE3YAbTaThl PA0OTHI TPOTrPaMMBbI
MpU 3aJlaHHBIX MCXOJHBIX JIaHHBIX, OMNPENENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXXHO MOJYyYEHHE YKa3aHHBIX
PE3YNbTATOB, BBISIBISITH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OmMHOKE B paboTe mporpamMmsbl, (OPMYIHPOBATH
MPEJIOKEHHUS IO YIYUIIEHUIO TPOTPaMMHOTO KOJa;



YMEHUE CO3/laBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHl U JIEMOHCTPAIIMOHHBIE MAaTEpHUANIbl C
HCIIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHUE HCMOJb30BaTh JJCKTPOHHBIE TAOMMIBI JI1 aHallu3a, MPEACTaBICHUS W O0pabOTKM JaHHBIX (BKJIIOYast
BBIYUCJICHUE CYMMBI, CpPETHET0 apu(pMEeTUUECKOT0, HAUOOIBIIETO U HAMMEHBIIET0 3HAaYEHUN, pEllIEHUE YPaBHEHH, BBIO Op
ONTUMAJIBHOTO PEIICHUs, TO00p JUHUU TPEHJIa, PEIICHUE 3a/1a4 MPOTHO3UPOBAHUS ).

B mporiecce uzydenust kypca uHpopMaTuku yriayos€HHoro ypoBHs 6 11 knacce oOydaromumucs OyayT JOCTUTHYTHI
CJIEAYIOIINE TPEIMETHBIC PE3yJIbTAThI:

yMEHUE CTPOUTHh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE JEKOJUPOBaHUE COOOIIeHUN (mpeduKCHbIE
KOJIbI), UCIIOJIb30BaTh MPOCTEHIIINE KOJbI, KOTOPHIC MO3BOJSIOT OOHAPYXMBAaTh W HUCIPABISATH OIMIMOKK MpPH Tepenaye
JAHHBIX, CTPOUTH KOJ, OOECTICUMBAIOIINA HAMMEHBIITYI0 BO3MOXXHYI CPEIHIOW JIJIMHY COOOIIEHUS MPU H3BECTHOMU
4aCTOTE CUMBOJIOB, TIOSICHATH MPUHITUITB PAOOTHI TPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

yMEHHUE peniaTh aIrOPUTMUIECKUE 3a7a4H, CBSI3aHHbBIE C aHAJIM30M TpadoB (3a7a4u TOCTPOCHHS ONITUMATIBHOTO MY TH
MEXIy BeplIMHamMu Tpada, OmpelneseHUs KOJUYEeCTBA PA3NIMYHBIX IMyTEeH MEXAYy BEepUIMHAMU OPHUEHTHUPOBAHHOTO
aIUKINYecKoro rpada), yMeHUE HCIOJIb30BaTh JEPEBbS MPU aHAIM3E M TMOCTPOCHUU KOJIOB M [JIsl MPECTaBICHUS
apu(pMETHUYECKUX BBHIPAKECHUM, MTPU PEIICHUH 3a7a4 MOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JEPEBO UTPHI MO 3aJaHHOMY
NTOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO UTPHI;

yMeHHE pa3pabarbiBaTh M pPEaJM30BBIBATH B BHUJAEC MNPOrpaMMm 0a30Bble aJITOPUTMbI, YMEHHE HCIOJIb30BaTh B
nporpaMMax JaHHbIE PA3TMYHBIX THUIIOB C YUETOM OTPaHHYEHUN HA JHAMa30H UX BO3MOXKHBIX 3HAUYEHUH, MPUMEHSTH MPU
pEIICHUH 3a7]a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBApH, CTEKH, OYEPEIH, IEPEBbs), UCIOIB30BaTh 0A30BBIE OIMEpAIUU CO
CTPYKTYpaMH JTaHHBIX, IPUMEHSITh CTAaHAAPTHBIE U COOCTBEHHBIE TMOMPOTPaMMBI ISl 00paOOTKM YHMCIOBBIX JAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPH pa3paboTKe NporpaMMm OMOIMOTEKH MOIIPOrpaMM, 3HATh (DYHKIIMOHATHHBIC
BO3MOKHOCTH MHCTPYMEHTAIBHBIX CPEJICTB Cpeabl pa3pabOTKH, YMEHHE HUCIOJIb30BAaTh CPEACTBA OTJIAJIKU MPOrpaMM B
cpeze NporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATh MPOTPaMMBI;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIBI;

BJIIaJICHUE OCHOBHBIMH CBEJICHUSIMHU O 0a3ax JaHHBIX, HX CTPYKTYpE, CPEICTBAX CO3JaHusl U pabOThl C HUMH, YMEHUE
MCITIOJIB30BaTh TAOIWYHBIC (PENAIMOHHbIE) 0a3bl TAHHBIX (COCTABIATH 3aIIPOCHI B 0a3aX TAHHBIX, BBITIOJHATH COPTHPOBKY U
MIOUCK 3aluceil B 0a3e TaHHBIX, HAIIOJIHTH pa3pad0oTaHHY10 0a3y JAHHBIX) U CIIPABOYHbBIE CHCTEMBI;



YMEHHE HCIOJb30BAaTh KOMIIBIOTEPHO-MATEMAaTUYECKHE MOAEIN i1 aHajau3a OOBEKTOB M IPOLECCOB:
(GopMynHpoBaTh IL€Nb MOJAEIUPOBAHUS, BBINOJIHATh AHAIW3 pPE3YJNbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHMUS,
OLICHMBATh COOTBETCTBUE MOJIEIH MOJAEIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIATh PE3YIbTaThl MOJEIUPOBAHUS B
HarJIsiJHOM BU/JE;

YMEHHE OpPraHu30BBIBATH JUYHOE HH(GOPMAIMOHHOE TMPOCTPAHCTBO C MCIHOJIB30BAHUEM pPA3IMYHBIX CPEJCTB
U(GPOBBIX TEXHOJIOTUM, TOHMMAHHE BO3MOXHOCTEH UHU(GPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, U(POBBIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPUHUUIIOB pPabOThl, BO3MOXHOCTEH M OrpaHUYEHUS MPUMEHEHUS TEXHOJOTUMU
UCKYCCTBEHHOTO MHTEIJIEKTa B PA3IMYHBIX OOJACTSIX, HAJUYME MPEACTABICHHUN O Kpyre pelaeMbIX 3ajJad MaluldHHOTO
oOyueHnust (pacro3HaBaHUs, KiIacCUPUKAIUM ¢ TPOTHO3UPOBAHMS) HAJMYHE MPEACTAaBICHUNA 00 WCIONIb30BAHUU
MH(GOPMAIIMOHHBIX TEXHOJIOTHI B pa3InyHbIX TPodecCHOHaNbHBIX chepax.



