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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o mHdopMaTuke Ha YpOBHE CpeAHEro O0IIero oOpa3oBaHUs
naéT TpelicTaBleHUuE O LesAX, oOmeill cTpareruu OOy4deHUs, BOCIUTAHUSA U
pa3BUTHs O0OydarolUXCcs cpeacTBaMu ydeOHoro npeameta «MupopmaTuka» Ha
0a30BOM YpOBHE, YCTAHABIMBAET OOS3aTEIbHOE MPEAMETHOE COJEpKAHHE,
MPEeIyCMaTPUBAET €r0 CTPYKTYpUPOBAHHUE MO pas3zAesiaM U TeMam, ONpEeIessieT
pacnpenesieHue ero no kiaccam (rogam U3ydeHust).

[Iporpamma 1o wuHbOpMATUKE OmpeaenseT KOJIMYECTBEHHbIE U
KAUeCTBEHHbIE XapaKTEPUCTHUKU Yy4yeOHOro maTepuana s Kaxaoro roja
U3y4YEeHMs, B TOM YHUCJE ISl COJAEPk ATeIbHOTO HAMOJHEHUs pPAa3HOro BHIA
KOHTpPOJs (IPOMEXKYTOUHOM aTTecTaluyd OO0y4alollUXCs, BCEPOCCUUCKHUX
IPOBEPOUYHBIX PabOT, TOCYAapCTBEHHON UTOTOBOM artectaruu). [Iporpamma mno
uH(OpMATUKE SIBJISIETCS OCHOBOW JUIsi COCTaBJIGHHMSI aBTOPCKHX YYEOHBIX
nporpaMM U y4eOHHKOB, IOYPOUYHOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTuka Ha ypoBHE CpeHET0 00LIEro 00pa3oBaHus OTPAXKAET:

CYIIHOCTh HMHGOPMATUKU KAaK HAyYHOW JUCHUIUIMHBI, HW3YyYarolleH
3aKOHOMEPHOCTH MPOTEKaHUS u BO3MOKHOCTH aBTOMAaTHU3aIUU
WH(OPMAIIMOHHBIX TTPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE  O0JJaCTH TNPUMEHEHHUST HHQPOPMATHUKU, TMPEKIE BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLIMANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIA  XapakTep WH(QOpMATHKM W WHQPOPMAITMOHHOM
JESITEBHOCTH.

Kypc uH(popMaTHKN Ha YyPOBHE CPEIHEro 0OIIero 00pa3soBaHUs SIBISCTCS
3aBEepIIAONIMM 3TAllOM HENPEPBIBHOW MOJTOTOBKH OOYyYaromiuxcs B 0OJacTH
UHPOPMATUKKH W  HWHEOOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, OH
ONMMpAETCS Ha colepk aHUe Kypca WH(GOPMATHUKU YPOBHS OCHOBHOTO OOIIEro
o0pa3oBaHHs W  OMNBIT TOCTOSHHOTO TNPUMEHEHUs  HHPOPMAIMOHHO-
KOMMYHUKAlIMOHHBIX ~ TEXHOJOTUH, Na€T TEOPETUYECKOE  OCMBICICHHE,
UHTEPIPETAIIMIO U 000OIIEHNE ATOTO OMBITA.

B conmepxxanum yueOHoro mpenmera «MHboOpMaTHKa» BBIACTISIOTCS
YeThIpe TEMAaTUUECKHUX pa3jena.

Paznen «lludpoBas rpaMOTHOCTH» OXBATHIBAET BOIPOCHI YCTPOMCTBA
KOMIIBIOTEPOB M JAPYIHX DJIEMEHTOB IM(GPOBOTO OKPYXKEHHUS, BKIIOYas
KOMIIBIOTEPHBIE CETHU, WCIOJb30BAHUE CPEACTB OIEPAIMOHHONW CHUCTEMBI,
pabory B cetu VIHTepHET U  UCIOJIb30BaHUE  HMHTEPHET-CEPBUCOB,
UH(OPMAITMOHHYIO 0€30T11aCHOCTb.

Paznmen «Teopetnueckne OCHOBBI WH(GOPMATHKH» BKJIIOYAET B ceOs
MOHATUIHBIA anmapat WHGOPMATHKH, BOMPOCH KOAMPOBAaHUS WHGOpPMAINH,
U3MepeHUus WH(GOPMAIIMOHHOTO O0BhEMa NTaHHBIX, OCHOBBI alNreOphl JIOTHMKU U
KOMITBIOTEPHOT'O MOJIEIUPOBAHUS.

Paznen «AnropuTMbl M MPOTrpaMMHUPOBAHHE» HANPABICH HAa Pa3BUTHE
ANTOPUTMHUYECKOTO MBIIUICHUS, pPa3pabOTKy alropuTMOB, (HOpMUpPOBaHHE
HABBIKOB peajn3allid MPOTpaMM Ha BBIOPAHHOM S3BIKE MPOTPAMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Pazmen  «MHpopmManmoHHBIE  TEXHOJOTHHW»  OXBATBIBAET  BOIPOCHI
MpUMEHEHUsT WHOOPMAITMOHHBIX TEXHOJIOTHH, PEAIM30BAHHBIX B MPHUKIATHBIX
MPOTPAMMHBIX TPOAYKTaX W WHTEPHET-CEPBHCAX, B TOM YHWCJEC TPH PEHICHUU
3a/lay aHaiM3a JTaHHBIX, UCIOJIb30BaHUE 0a3 JTaHHBIX U AJIEKTPOHHBIX TaOJIHUIL
JUTSI peIIeHUs TPUKIIATHBIX 3a/1a4.



PesynbTaThl  0a30BOro  ypoBHS ~ M3y4YEHHs ~ y4eOHOTO  NpeameTa
«ndopmatukay OpUEHTUPOBAHBI B TMEPBYID ouepeAb Ha  OOUIYIO
(YHKIIMOHAIBHYI0 ~ T'PAaMOTHOCTb,  MOJY4YeHHE  KOMIETEHTHOCTEW s
MOBCEIHEBHOM XU3HU U 00111ero pa3BuTusa. OHU BKIIOYAIOT B CEOS:

MOHMMAaHUE MPEAMETA, KIIOUYEBBIX BOIIPOCOB U OCHOBHBIX COCTABIISIOUIAX
AJIIEMEHTOB M3y4aeMOU MpeIMeTHON 00nacTy;

YMEHHE pelaTh THUIOBbIE MNPAKTHUYECKUE 3a7a4M, XAPAKTEPHbIC IS
WCIIOJIb30BaHUsI METOJIOB M MHCTPYMEHTapHs JaHHOUM MpeAMETHOM 00acTu;

OCO3HAHHUE PAMOK H3y4aeMOl MpeAMEeTHONW 00JacTH, OTPaHHUUYCHHOCTH
METOJIOB U HHCTPYMEHTOB, TUIIMYHBIX CBA3EU C IPYTUMH OOJACTIMU 3HAHMUS.

OcHoBHas 1enb u3ydeHus ydeOHoro mpeamera «WuHdpopmaTtuka» Ha
0a30BOM ypOBHE JJIsI YPOBHSI CpeIHEro oO0Iero oopa3zoBaHus — 0OeCleUeHUE
JadbHEUIIero pa3BUTUS HHGOPMAIMOHHBIX KOMIIETCHIIMN BBITYCKHHUKA, €Tr0
TOTOBHOCTM K JKM3HU B YCJIOBHSIX pa3BUBAIONIErocs HHGOPMAIMOHHOTO
oOliecTBa M BO3pacTarollell KOHKYPEHIIMU Ha phIHKE Tpyaa. B cBs3u ¢ 3TUM
nuzyuyenue unpopmatuku B 10 — 11 ximaccax g0MKHO 00€CTICUUTD:

c(hopMUPOBAHHOCTH MpECTaBICHUM 0 posn uH(OpMaTUKH,
WHOOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUM B COBPEMEHHOM
00IIIeCTBE;

chOpMUPOBAHHOCTh  OCHOB  JIOTUYECKOTO M  aJTOPUTMUYECKOTO
MBIIICHHS;

c(hOpMHUPOBAHHOCTh yYMEHUN pa3iauvaTh (aKThl U OIEHKH, CPAaBHUBATH
OIICHOYHBIEC BBIBOJIbI, BUJETh MX CBS3b C KPUTEPHUSMH OIICHUBAHHUS M CBS3b
KpUTEPUEB C  ONPENENEHHOW CUCTEMOM IIEHHOCTEH, MpOBEpATh Ha
JIOCTOBEPHOCTH M 0000111aTh HH()OPMAILIHIO;

c(OpPMHUPOBAHHOCTh TMPEACTABICHUA O BIUSHUU HHPOPMALUMOHHBIX
TEXHOJOTUW Ha KU3Hb 4YeJOBeKa B O0OIIEeCTBE, MOHUMAHWE COIMAIBHOIO,
SKOHOMHYECKOTO, OJIUTHYECKOTO, KYIbTYPHOT0, FOPUANYECKOT0, IPUPOJTHOTO,
APrOHOMHYECKOTO,  MEAUIIMHCKOTO W (PU3MOJIOrMYEeCKOro  KOHTEKCTOB
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE TPABOBBIX W OITHYECKUX ACMEKTOB  HMH(POPMAIMOHHBIX
TE€XHOJIOTMH, OCO3HAHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3/IJaHUE U
UCIOJIb30BaHNe HH(POPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHHE HHPOPMAIIUH;

CO3/IaHHUE YCIIOBHH JIJIsl pa3BUTHS HABBIKOB yU4€OHOM, MMPOCKTHOM, HAyUYHO-
MCCJIEIOBATEIHCKON U TBOPUYECKON NESITEIbHOCTH, MOTHBAIIMU O0yYarOIIUXCS K
CaMOPa3BUTHIO.

Ha u3ydenne mndopmatuku (6a30BbI ypOBEHb) OTBOJAUTCS 68 YacoB: B
10 knmacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Henento).

ba3oBeiii ypoBeHb U3y4YeHHUS HHPOPMATUKH OOECTEUMBAET MOJATOTOBKY
oOydJarommuxcs, OPUEHTHPOBAHHBIX Ha TE CIENUAIbHOCTH, B KOTOPHIX
WH(OPMAITMOHHBIE TEXHOJOTHH SIBIISIIOTCS HEOOXOJAMMBIMU WHCTPYMEHTAMU
npodeccruoHanbHOM JESATEIIbHOCTH, y4acTue B MIPOEKTHOMU 51
HCCIIEIOBATEIBbCKOM JIESTEIBHOCTH, CBA3aHHOW C MEXIUCIUIUIMHAPHOW U
TBOPYECKOM TEMATUKOM, BO3MOXXHOCTh peEIIeHHs] 3ajad 0a30BOro YpOBHS
cioxkHocTH EnuHOro rocy1apcTBeHHOTO SK3aMeHa o HHGOpMaTHKeE.

[TocnenoBaTenbHOCTh U3YYEHHUSI TEM B Mpejeiax OAHOrO rojga oOydeHHs
MOXET OBITb MU3MEHEHA MO YCMOTPEHHUIO YUYHUTENsl NpPU MOJATOTOBKE padoueit
MIpOrpaMMbl u MOYpPOYHOTO MJIAHUPOBAHUS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Iu¢ppoBasi rpaMOTHOCTDH

TpeOoBanusi TeXHHMKH OE30MACHOCTH W TUTHEHBI Tpu padore C
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU U(PPOBOTO OKPYKEHHUS.

[TpuHiunel padotel kKoMmbioTepa. [lepcoHanbHblil KOMIbIOTEpP. BBIOOD
KOH(UTypaluu KOMIIbIOTEPA B 3aBUCUMOCTH OT pPEIIaeMbIX 3aad.

OCHOBHbIE  TEHJICHIIMM  Pa3BUTUS.  KOMIBIOTEPHBIX  TEXHOJOTHI.
[TapamenbHbie BBIYUCIICHUS. MHoronpoieccopHbie CUCTEMBI.
CyniepkoMnbroTepbl. MUKpOKOHTpOILIEphl. POOOTH3MpOBaHHBIE MPOU3BOICTBA.

[Iporpammuoe oOecrnedueHre KOMIBIOTEPOB. Buabsl mnporpamMmHOro
obecrnieueHuss U ux HazHaueHue. OCOOEHHOCTH MPOTPAMMHOIO OOECTICUCHUS
MOOWIBHBIX YCTpoiCcTB. OmnepanmonHas cucrema. [loHsTHE O CHUCTEMHOM
aIMUHUCTpUpOBaHUM. VHCTAIANMS W JEUHCTAUISIUS — MPOrPaMMHOIO
obecrieyeHusl.

daitnosas cucrema. [louck B aitnoBoit cucreme. Opranuzanus XpaHeHUs
U 00pabOTKM JaHHBIX C HCIOJIb30BAaHUEM HWHTEPHET-CEPBUCOB, OOJAYHBIX
TEXHOJIOTUH U MOOUJILHBIX YCTPOMCTB.

[TpukianHple KOMITBIOTEPHBIE TPOrPaMMBbI JJIsI PEIISHUs] TUITOBBIX 3aj1a4
0  BBIOpaHHOW  cHeIuaIu3aIuy. CuctemMbl ~ aBTOMAaTHU3UPOBAHHOTO
IPOCKTUPOBAHUS.

[IporpammuoOe oOecrieueHue. JInueHsupoBaHue IPOrpaMMHOTO
obOecrieueHuss u HUPPOBBIX pecypcoB. [lpompuerapHoe u  cBOOOJIHOE
IpOrpaMMHOE oOecrieueHue. Kommepueckoe 17} HEKOMMEPUYECKOE
UCIIOJIb30BaHUE IMPOTPAaMMHOTO oOecreyeHuss W UU(POBBIX  PECYPCOB.
OTBETCTBEHHOCTh,  YCTaHaBIMBaeMas  3aKOHOAATENbCTBOM  Poccuiickoi
denepanuu, 3a HEMPABOMEPHOE UCIOJIb30BaHUE MTPOrPAMMHOTO 00ECIIeYeHUs U
U (DPOBBIX PECYPCOB.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, paHHble W 3HAHUA. YHHUBEPCAJIbHOCTh JIUCKPETHOTO
npencrapienus uHbopmanuu. JlBonmuHoe komupoBaHue. PaBHOMepHbIE U
HepaBHOMEpHBIE KoAbl. YcimoBue Pano. [Toaxoasl k m3MepeHno HHOOPMAIIUH.
CymHocTs 00béMHOTO (aa(aBUTHOTO) MOAX0Aa K HM3MEpPEeHHI0 HWHGOpMAaIUH,
ompejieieHre OWTa C TOYKM 3peHUs al(aBUTHOTO MOJXO0NA, CBSI3b MEXIY
pasmepom andaButa 1 HHHOPMAIIMOHHBIM BECOM CHMBOJIA (B MPEINOJIOKECHUU
O PpaBHOBEPOSITHOCTH TIOSIBIICHHSI CHUMBOJIOB), CBSI3b MEXAY €IMHUIIAMU
m3Mepenuss uHopmanmu: Owurt, Oait, KoOait, MoOaiit, ['6aiit. CymHOCTH
COJIEPKATEIbHOTO (BEPOSITHOCTHOTO) TMOJXO0Ja K H3MEPEeHHI0 WHMOpMAaInH,
oTpejieNieHre OUTa ¢ TIO3UIUHU COJIEPKAHUS COOOIICHMS.

Nudopmarmonnsie mporecchl. Ilepegaya wHbopmanuu. VcTouHuK,
MPUEMHHK, KaHaJl CBSI3U, CUTHAJ, KoaupoBaHue. Mckaxxenue nHpopmanuu npu
nepenaye. CKOpOCTh TMepellauyd JaHHBIX 10 KaHaly CBSI3U. XpaHEHUE
uadopmaru, o0béM mamsatu. O6pabotka wmHbopmaruu. Buasr 006paboTku
uHOpMAITMU:  TOJTyYeHHWE HOBOTO  COJAEpX aHUs, w3MEHEeHHue (OpPMBI
npencrasinenus uHpopmaruu. I[lonck wundopmarnuu. Pomb wHbOpManmu wu
WH(OPMAITMOHHBIX MPOIIECCOB B OKPYKAIOIIEM MHPE.

Cucrembl. KoMIOHEHTBI cuCTeMBl M HX B3aumoAcucTBue. (CuUCTEMBI
yopasieHus. YpaBieHUue Kak nH(popMalronHslid npouecc. OOpaTHas CBs3b.



Cuctembl cuucnenus. Pa3BépHyTas 3amuch MENbIX U APOOHBIX YUCET B
MO3UIMOHHBIX cUcTeMax cuuciieHus. CBOMCTBA MO3UMIMOHHOM 3alHMCU YHWCIIA:
KOJIMYECTBO LM(pP B 3alUCH, MNPU3HAK JEIMMOCTH YHCIAa HAa OCHOBAHHE
CUCTEMBI CUMCIICHHS. AJITOPUTM IE€pEBOAa LEJIOro Ynucia u3 P-uyHoi cucteMsl
CUMCJICHUS B JECATUYHYIO. AJITOPUTM MepeBoja KoHeuHoM P-uunoi apobu B
JNECATUYHYI0. AJTOPUTM IMEpPEeBOAa LEJIOr0 4uciaa W3 JECATUYHOU CUCTEMBI
cuucieHuss B P-wuunyro. JIBomyHasi, BOCbMEpHYHAs W IIECTHAJLIaTepUYHAs
CUCTEMbl  CUMCJIEHHUS, TMEPEeBOJ YUCET MEXAY OTUMU CHUCTEMAaMH.
ApudmMeTndeckue onepanuy B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.

[IpencraBienue 1MeNbIX U BEIIECTBEHHBIX YHCEI B MAMSTH KOMIIBIOTEPA.

KonupoBanue tekctoB. KomupoBka ASCII. OmgHoGaiiTHBIE KOIMPOBKH.
Crangapr UNICODE. Konuposka UTF-8. Omnpenenenvie nH)OpMaMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne wuzoOpaxenuilt. OiueHka UHGOPMAIMOHHOTO 00bEMa
pacTpoBOro rpaduyeckoro Hu300pa)keHusi NpU 33JaHHOM pa3pelieHUd |
rIyOMHE KOJIUPOBAHUS 1[BETA.

KomupoBanne 3Byka. OrneHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 3aJaHHBIX YACTOTE JUCKPETU3AIMNH U PA3PSTHOCTH KOJUPOBAHUS.

Anrebpa noruku. BoickaszpiBanusa. Jlormueckue omnepanuu. TaOmauiisi
UCTUHHOCTUA  JIOTHYECKUX  OMNEpalMi <« IU3BIOHKIUS»,  «KOHBIOHKIIUS,
CAHBEPCUS», «UMIUIMKALHUA», <«OKBUBAJNCHLUS». Jloruueckue BBIPAXKEHHUS.
Brluncnenue  JOTMYECKOTO 3HAYEHHUS COCTABHOTO  BBICKA3bIBAHUSI  TIPH
W3BECTHBIX 3HAYCHHUSAX BXOJSAIIMX B HETO SJEMEHTAPHBIX BBICKA3bIBAHUM.
Tabnuipl MCTUHHOCTH JIOTUYECKHX BbIpaKeHUU. Jlormueckue omnepanuu u
onepaly HaJ MHOKECTBAMH.

[Tpumepsl 3aKOHOB ayreOpbl JOTMKU. DKBUBAJICHTHBIE TpPeoOpa3oBaHUs
noruyeckux BelpaxeHui. Jlornueckue ¢ynkuuu. [locTpoeHue Iormueckoro
BBIp@KEHUS C JaHHOM TalOnmuued ucTUHHOCTU. Jlormyeckue 3IEMEHTHI
koMmmblotepa. Tpurrep. Cymmartop. IlocTpoeHHne cXeMbl Ha JIOTHYECKHUX
AJIEMEHTaxX MO JIOTUYECKOMY BBIPAKEHUIO. 3aIlUCh JJOTUYECKOTO BBIPAKEHHUS 110
JIOTUYECKOU CXEME.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBsiii miporieccop. PemaktupoBanne u popmaruponanme. I[IpoBepka
opdorpadpun u rpammaruku. CpencrtBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Hcnonb3oBanue ctwiieil. CTpyKTypHpOBAaHHBIE TEKCTOBBIE
nokymeHTbl. CHOCKH, ornaBieHue. O0naunbie cepBuchl. KommektuBHas padoTa
C JOKYMEHTOM. MHCTpYMEHTBHI pPELEH3MPOBAHUS B TEKCTOBBIX IMPOLECCOPaXx.
HenoBas mnepemnucka. Pedepar. IlpaBuna UWMTUPOBaHUS UCTOYHUKOB W
odopmienus: oudmuorpadudeckux ccoutok. OhopmiieHne crcka JUTepaTyphbl.

BBon n300paxeHuii ¢ UCTIONB30BAHUEM PA3JTUYHBIX ITU(POBBIX YCTPOUCTB
(mdpoBbIX PoToanmapaToB U MUKPOCKOTIOB, BUJIEOKaMep, CKAHEPOB U JAPYTHUX
ycTpoiicTB.). ['paduueckuit pemaktop. OO6paborka rpadudecKux O0OBEKTOB.
PactpoBas u BektopHas rpaduka. Dopmatsl rpadudeckux Qaitios.

O0OpaboTka wu300pakeHUsT W 3ByKa C HCIOJH30BAaHUEM WHTEPHET-

MPUJIOKEHU M.

MynpTumeaua. KomnerorepHusie MIPE3CHTALIUU. Hcnonb3oBanue
MYJIbTUMEIUUHBIX OHJIAHH-CEPBUCOB JJIsl pa3pabOTKU MPe3eHTAlUN TPOESKTHBIX
paboT.

[IprHIUIIBI TOCTPOEHHUS U PEJAKTUPOBAHUSA TPEXMEPHBIX MOJIECIICH.
11 KUIIACC



IIu¢ppoBasi rpaMOTHOCTDH

[IpuHUMIIBI TOCTPOCHUS W allapaTHblE KOMIIOHEHTBhl KOMIIBIOTEPHBIX
cereri. CereBble npoTokoibl. Cers MHTEepHET. Anpecanus B cetu VHTepHeT.
Cucrema JOMEHHBIX UMEH.

Be6-caiit. Beb6-ctpanuna. BzaumopeiictBue Opay3epa ¢ BeO-CepBEpOM.
Juunamuueckue cTpaHullbl. Pa3paboTka WHTEpHET-TIPUIOKEHUN (CalToB).
CeTeBoe XpaHEHUE JAHHBIX.

Buaelt nedarensHoctu B cetu  HutepHer. CepBucbl  HMHTepHeTa.
['eonndopmanmonHble CHUCTEMBL. [ '€0JOKAllMOHHBIE CEPBUCHI  PEATBLHOTO
BpEMEHU (HampuMmep, JoKanuuss MOOUIIBHBIX Tele(OHOB, OIpeaesieHne
3arpy’>KeHHOCTH  aBTOMAarucrpaieil), HWHTEPHET-TOProBis, OpPOHHPOBAHHE
OMJIETOB, TOCTHHHII.

INocynapcTBeHHBIC JEKTPOHHBIE CEPBUCH U yciyru. ColuanbHbIe CeTH —
OpraHu3aIs KOJUJIEKTUBHOTO B3aMMOJICHCTBUS U oOMeHa naHHbIMH. CeTeBoii
ATUKET: TpaBuja MOBeACHUS B KuOepmpocTtpancte. [Ipobiema moaMHHOCTH
nostydeHHOU nHpopManmu. OTKPBIThIE 00pa30BaTEeIbHBIE PECYPCHI.

TexHOoreHHbIe U YKOHOMUYECKHE YTpo3bl, CBA3AHHBIE C HCIOJIb30BAHHEM
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHoJoruil.  OOmme  mpoOaeMbl
3amuThl HHQopManmu u uHPopMarmoHHON Oe3omacHocTU. CpeacTBa 3alUThI
uH(OpMaIMK B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATHU3UPOBAHHBIX
uH(DOpMalMOHHBIX cHucTemax. [IpaBoBoe obOecrneueHne WHHOPMAIIMOHHON
6e3omnacHoctu. [IpegoTBpanieHue HECaHKIIMOHUPOBAHHOTO JIOCTYyMa K JUYHOM
KoH(UACHIIMATbHOH  WH(pOpMAIMK,  XpaHSAIIEHCS  Ha  MEPCOHATBLHOM
KOMIIBIOTEpE, MOOWJIBHBIX  YyCTpoWcTBax. BpemoHocHoe  mporpamMmHoe
obecrieyeHUEe H CMOCOOBI OOpPHOBI C HHUM. AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranuzanuss JUYHOTO apxuBa HHpopManuu. Pe3epBHOE KOMMpPOBaHHUE.
[TaposibHast 3ammTa apXuBa.

NudopmarimonHsle TEXHOJOTUM U MPOQPECCHOHANbHAS JIEATEIbHOCTD.
Nudopmarmonnsie pecypcwl. LudpoBas -skonomuka. HubopmarmonHas
KyJbTYpa.

TeopeTnveckre 0CHOBbI HH(POPMATHKH

Mogenn wu MogaenupoBanue. llenn mopenupoBaHusi. CooTBeTCTBUE
MOJIENT! MOJIEITUPYEMOMY O0BEKTY WM Tiporieccy. dopmanu3anus MpUKIaTHbIX
3a/ad.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUIE, YIOOHOM IS
BOCIIpUATHS 4YeloBeKoM. ['paduueckoe mpejcTaBieHHEe MaHHBIX (CXEMBI,
TaOJIUIIBI, TPAdUKH).

I'padsr. OcHoBHble oHATHSA. Bunbl rpadoB. Pemenne anropurMudeckux
3a/lay, CBSI3aHHBIX C aHamu3oM TpadoB (MOCTPOCHHE ONTHMAIBHOTO MYTH
MEXy BepinHaMu rpada, onpeeeHue KOTHMUeCTBa Pa3IMUHbIX MyTeH MEXITy
BEPIIMHAMHU OPUEHTUPOBAHHOTO AIIMKINYECKOTO Tpada).

JepeBbs. bunapHoe nepeBo. JIMCKpPETHBIE UIPHI ABYX UIPOKOB C IOJHOU
unpopmarnueii. [loctpoenune aepesa nepedopa BapuaHTOB, OMMUCAHUE CTPATETUU
UTpbl B TAOTUYHOUN hopMe. BBIMTPBILIHBIE CTPATETHH.

Ucnonw3oBanue rpadoB U JEpeBbEB IMPU OMUCAHUM OOBEKTOB U
MIPOLIECCOB OKPYKAOLIET0 MUPA.

AJITOPUTMBI U TPOTPAMMHPOBaHHE

Omnpenenenne BO3MOXKHBIX PE3YIbTATOB pabOTHI MPOCTEHUININX ANTOPUTMOB
yOpaBJi€HUs UCHOJHUTENSIMU U BBIUUCIUTEIBHBIX alropuTMoB. OmpeneneHue
UCXOJIHBIX J@HHBIX, MpPU KOTOPBIX AQJITOPUTM MOXET JaTb TpeOyeMbli
pe3yibTar.



Otanbl pelieHus 3aJad4 Ha KOMIBIOTEpe. SI3bIK MporpaMMUpPOBAHUS
(ITackanb, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIMU SI3bIKA
MporpaMMHUpPOBaHuUsl. THUIBI  JaHHBIX: IIEJOYUCICHHBIE, BEIECTBEHHBIC,
CUMBOJIbHBIE, Jiornueckue. BetBinenus. CoctaBHble YycnoBus. [{ukibr ¢
ycnoBueM. Lukiibl o nepemenHoi. Vcnonap30Banue Tabiuil TPACCUPOBKHU.

PazpaboTka u mporpamMHasi peanu3aius aJroOpuTMOB PEIICHUS TUIIOBBIX
3aja4 6a3zoBoro ypoBHs. [Ipumepsl 3amau: anroputMmbl 00paOOTKU KOHEUHOMU
YUCJIOBOM  MOCIENOBATEIbHOCTH  (BBIYUCICHUE CYMM, IPOU3BEJCHUIA,
KOJIMYECTBA JJIEMEHTOB C 3aJlaHHBIMM CBOMCTBAMHM), aJITOPUTMBI aHaIN3a
3aMUCH YUCEN B MO3UIIMOHHON CUCTEME CUMCIICHHUS], aJITOPUTMBI PEIICHUS 3a1a4
MeTOoJI0M niepedopa (MOMCK HauOOJIBIIEro O0IIEero AeUTENS ABYX HATypadbHbIX
quce, IpoBepKa Yucia Ha IPOCTOTY).

O6paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIIUU  s3bIKA
porpaMMHUPOBaHUS JJ1sl 00pabOTKH CUMBOJIBHBIX CTPOK.

Tabnuunble BeNMMYMHBI (MACCUBBI). AJTOPUTMBI PabOTHI C SJIEMEHTaAMU
MacCuBa C OJHOKPATHBIM IMPOCMOTPOM MACCHUBA: CYMMHUPOBAaHHE 3JIEMEHTOB
MacCuBa, MOJCYET KOJINYECTBA (cymMMmBI) 3JIEMEHTOB MacCHBa,
yIOBJICTBOPSIONINX  3aJlaHHOMY  YCJIOBHIO, HaXOXJACHUE  HaUOOJBIIETO
(HauMeHbIIIeT0) 3HAYEHUS OJJIEMEHTOB MAacCCHBa, HAXOXJECHHE BTOPOTO IIO
BEJIMYMHE HauOOJbIIero (HAaUMEHBINEro) 3HAYEHUS, JIMHEHHBIA TOUCK
9JIEMEHTA, MePEeCTaHOBKa AJIEMEHTOB MacCHUBa B OOPaTHOM TOPSIIKE.

CopTupoBka OJHOMEpPHOTO MaccuBa. I[IpocThie METOABI COPTUPOBKH
(Hanmpumep, MeEToJa My3bIpbKa, METOA BBIOOpPA, COPTUPOBKA BCTaBKaMH).
[Toxpmporpammsi.

HNudopMannoHHbIe TEXHOJIOTHH

AHanu3 naHHbIX. OCHOBHBIE 3aJ]a4d aHAJIU3a IaHHBIX: IPOTHO3UPOBAHUE,
KiIaccuduKalys, Kiactepusauus, aHaiu3 OTkiIoHeHuil. [locnmemoBaTenbHOCTD
pElIeHHs 3a/1ay aHaju3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLEHKA
KayecTBa JIAHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJEIH, MpeoOpa3oBaHue
JAHHBIX, BU3yalu3alus JaHHbIX, HHTEPIPETAIUs PE3YIbTATOB.

AHanu3 TaHHBIX C MTOMOIIBIO AIEKTPOHHBIX Tabaull. BeluucieHne cymmsl,
CpelHero apu@MeTH4YecKoro, HAMOOJBIIETO W HAWUMEHBIIETO 3HAYCHUU
Iyara3oHa.

KomneroTrepHo-MareMaTHYeCKHE ~ MOJAENH.  JTallbl  KOMIIBIOTEPHO-
MaTEMaTUYECKOTO MOJECTUPOBAHMS: MTOCTAHOBKA 3aJlayu, pa3paboTKa MOJIEINH,
TECTUPOBAHUE MOJIENIA, KOMIBIOTEPHBI 3KCIEPUMEHT, AHAIU3 PE3YJIbTAaTOB
MOJEIUPOBAHMUS.

UrcrieHHOE pellieHre YpPaBHEHHH ¢ IIOMOIIIBIO TT0100pa mapaMeTpa.

Tabnuunblie (pensmuoHHbIE) 0a3bl JaHHBIX. TabnuIa — MpeacTaBlICHUE
CcBeIeHHUI 00 OOHOTUIHBIX 00bekTax. [lomne, 3anucek. Kirou tadmumel. Pabota ¢
roToBOM 0a30il AaHHBIX. 3amoiHeHHe O0a3bl AaHHBIX. [loMCK, COpTUpOBKA U
bunbTpanus 3anuceid. 3anmpockl Ha BEIOOPKY JTAHHBIX. 3aMpOChl C MapaMeTpamH.
Boluncnsiembie moss B 3ampocax.

MuoroTtabnuuHble 0a3bl JaHHBIX. THUIBI CBSI3eM MeEXIy TaOIuIaMHu.
3anpockl K MHOTOTAOJUYHBIM 0a3aM JJaHHBIX.

CpenctBa UCKYCCTBEHHOTO MHTENIEKTa. CepBUCH MAIIMHHOTO TIEPEBOAA U
pacmo3HaBaHus YCTHOW peun. HWaeHTHUKANMS ©W TOUCK W300paKeHUH,
pacrio3HaBanue Jyui.  CamooOyuwaromuecss  cucTeMbl.  VICKycCTBEHHBIM
WHTEJUIEKT B KOMIIBIOTEPHBIX Urpax. Mcronp30BaHnE METO/I0B UCKYCCTBEHHOTO
UMHTEJUIeKTa B oOywammux  cucteMax.  Mcmonb3oBaHue — METOJIOB



HUCKYCCTBEHHOIO  MHTEJUIEKTa B  poOoToTexHuke. HWHTepHeT  Bemen.
IlepcrieKTUBBl ~ pa3BUTUS  KOMIBIOTEPHBIX  HMHTEJUIEKTYAJBHBIX  CHCTEM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
NH®OPMATHUKE HA _ YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA (bA3OBBIN YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE Ppe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH U  CIHOCOOHOCTH
oOy4aromuxcs PyKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEH MO3MLIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAlU, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIeHUI, COOTBETCTBYIOIIUX TPAAUIUOHHBIM IIEHHOCTSIM POCCHICKOIO
o0111ecTBa, pacIIMPEHHE )KU3HEHHOTO OIBITA U OIbITa ACSTEIIBHOCTU B MIPOLIECCEe
peanuzalu  CpelcTBaMU  y4yeOHOro TpeaMeTa OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENILHOU JIESITENIBHOCTH. B pesynpTaTe M3yueHHs WH(POPMATUKU Ha
ypOBHE  cpeaHero obmiero oOpa3oBaHusi y  oOywaromierocss  OyayT
c(hopMHUPOBaHBI CJIEAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W TPABOMOPSIAKA,  COOJIOJICHWE  OCHOBOIOJIAraliuX  HOPM
MH(OPMAIIMOHHOTO TpaBa U HH(POPMAIIMOHHOM 0€30TaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJEOJIOTHU SKCTPEMHU3Ma, HaIlMOHAIU3Ma,
KceHOPoOUH, TUCKPUMHUHALIUM 110 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIlMOHAJBHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOE OTHOILIEHHE K HCTOPUYECKOMY HACIEOUI0, TOCTUKEHUSIM
Poccun B Hayke, HCKYCCTBE, TEXHOJIOTHSIX, I[IOHUMAaHHE 3HAYCHUS
MH(POPMATUKHU KaK HAyKH B )KM3HU COBPEMEHHOTO OOIIECTRA;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUSA

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAIllMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
cetu IHTEpHET;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs O3CTETHUKY HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMYHBIE BUIBI MUCKYCCTBA, B TOM YHCIIE
OCHOBaHHBIE Ha UCTIOJIb30BaHNN MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHUPOBAaHHOCTh  370pOBOro W  Oe3omacHoro oOpasza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbIO, B TOM YHCJIE€ U 3a CYET
coOmoIeHns TpeOoBaHMIA Oe3omacHOM AKCILTyaTaluu CpEeICTB
MH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTU;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTH TEXHOJIOTHMYECKOW W COLMAIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, MJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

uHTepec K cdepam mMpodecCHOHATBHON AESITEIBHOCTH, CBS3aHHBIM C
WH)OPMATUKOHN, MPOTPAMMHUPOBAHNEM W HH(POPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBAaHHBIMU Ha JOCTIKCHHSIX WHPOPMATUKH ¥ HAYYHO-TEXHHYECKOTO
mporpecca, yMEHHUE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mpodeccun u
peanu30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHBI;



FOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHMIO U CcaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

OCO3HAHME II100aJIBHOTO XapakTepa 3KOJIOTMYEeCKUX MpoOJIeM U MyTel ux
pelieHus, B TOM 4Hcle C YYETOM BO3MOXKHOCTEH HH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSA UH(GOPMATHKH, JIOCTHXKEHHUSIM HAay4YHO-TEXHHUYECKOTO
mporpecca W OOUIECTBEHHOM MpakTUKH, 3a CYET MOHUMAHUSA POJH
UH(GOPMAIIMOHHBIX pEeCypCoB, UH(OPMAIIMOHHBIX IPOLIECCOB U
MH(POPMALIMOHHBIX TEXHOJIOTMM B yclOBUAX UU(POBOM TpaHchopManuu
MHOTHUX cdep )KU3HU COBPEMEHHOI0 00I11ECTBA;

OCO3HAHHE LIEHHOCTH HAaY4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATh
IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATENIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

B npouecce nocTukeHNs TMYHOCTHBIX PE3YIBTATOB OCBOCHHS IPOTrPaMMBbI
no wuHpOpMaTUKE Yy OOYYAIONIMXCS COBEPILIEHCTBYETCS OSMOIMOHAIbHBIN
UHTEJJIEKT, MPEANOoIaratonui copMrUpoOBaHHOCTD:

CaMOPETYIMPOBaHUs, BKIKOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUpPOBAThCS K
OMOIIMOHAIBHBIM HM3MEHEHUSIM U TMPOSBISTH THOKOCTb, OBITb OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOUAOUIEH CTPEMIIEHUE K TIOCTUKEHUIO LIEIH
U yCIEXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOUX
BO3MOYKHOCTEH;

OMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHMMATh  SMOLIMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTBIBATH €ro IPHU OCYIIECTBIEHUH KOMMYHHUKAIWH,
CIIOCOOHOCTH K COYYBCTBHUIO U COMIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTH  BBICTPAMBaTh
OTHOIICHUS C APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBIISATH HHTEPEC U pa3peniaTh
KOH(JIUKTHI.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe um3yueHuss mHOOPMATHKHM HAa YPOBHE CpEIHEro OOIIero
oOpazoBanus y oOyyaromerocss OyayT chopMHUpOBaHBI MeTaNpeIMETHBIC
PE3yNbTaThl, OTPAKEHHBIE B YHUBEPCAITBHBIX yU4€OHBIX JCHCTBHUSAX, & UMEHHO:
MO3HABATEIbHBIC YHUBEpPCAIbHBIC YYeOHBIC JIEWCTBHUS, KOMMYHUKATHUBHBIC
VHUBEpCAIbHBIC yUeOHBIC NEHUCTBUSA, PETYJSITUBHBIC YHHUBEPCAIbHBIC yUeOHBIC
JICHCTBUS, COBMECTHAS JACSATEIBHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

1) 0a30BbI€e JJOrHYeCKHe AeHCTBUS:

CaMOCTOATENHLHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHMS I CPABHEHUS,
KJ1laccupukanuu u 0000IIEeHHUS;

ONpEeAEATh LENU ACATEIBHOCTH, 3aJaBaTh MAPAMETPHl U KPUTEPUU HX
JOCTUKECHUS;



BBISBJISTh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B PacCMaTPHUBACMBIX
SIBIICHUSX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YIbTATOB 1IEJISIM, OLICHUBATh PUCKH MOCJIEIACTBUN JIEITEIBHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSAX PEAIbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 0a3oBbIe HcCIe0BaTEIbCKUE IEHCTBUS:

BIAJ€Th  HABBIKAMU  Yy4E€OHO-HUCCIICIOBATEILCKOM W TPOCKTHOM
NESATeNIbHOCTH, HAaBBIKAMHM  pa3pelieHuss MpoOsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUYSCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

OBJIQJICTh BUJAMH JICSATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WUHTEPIIPETAIIMN, TPEOOPA30BAaHUIO W TMPUMEHEHUIO B PA3IMYHBIX yYeOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YUY€OHBIX U COITMAIBHBIX MPOCKTOB;

dbopMHpOBaHWUE HAYYHOTO THIIA MBINUICHHUS, BIIAJICHUEC HAyYHOH
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHUAMHU U METOaMU;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a7a4d B 00pa30BaTEIIHLHOM
JCSATEIIBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHUs, HaXOAUTh apryMEHTHI JIJIsS J0Ka3aTeIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IEJICHANPABIICHHBIN MOUCK MEPEHOCA CPEJCTB U CIIOCOO0B
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

NEPEHOCUTh 3HAHWSA B T[O3HABATEIbHYID W TMPAKTHUECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTMHAIBHBIE TTOAXOIbI U PEIICHHUS,
CTaBUTH POOJIEMBI U 3a]1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ nnopmaumeii:

BJIQ/ICTh HABBIKAMHU TMOJYYEHUS WH(OpMAIMM W3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIBHO OCYIICCTBIISITh TIOUCK, aHANU3, CHUCTEMATU3AIMIO H
WHTEPIPETANNIO HHPOPMAIIMH PA3TUIHBIX BUIOB U (HOPM MPECTABICHHUS;

co3daBaTh TEKCTHI B paslW4yHBIX (opmatax ¢ y4€TOM Ha3HAYCHUS
uHQopMaIIM W 1EJICBOM ayIUTOPHH, BHIOWpas ONTUMaIbHYIO (Qopmy
MPE/ICTABIICHUS U BU3yaJIU3aliy;

OIICHUBATh JOCTOBEPHOCTh, IETUTUMHOCTh MHPOPMAIINH, €€ COOTBETCTBUE
MPABOBBIM M MOPAIBHO-ITHIECKUM HOpMaM;

UCTIONIb30BaTh CpeACTBA HWH(OOPMAIIMOHHBIX H KOMMYHHKAITMOHHBIX
TEXHOJOTUA B  PEHICHWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3alMOHHBIX 3a7a4 ¢ COO0IeHnEeM TpeOOBAaHUN IPTrOHOMHUKH, TEXHUKU
0€30MacHOCTH, THUTUEHBI, PeCypCcoCOepeKeHNs, TPABOBbIX U ATHYECKUX HOPM,
HOpPM UHGOPMAITMOHHON 0€30TaCHOCTH;

BJIQJICTh  HABBIKAMHM  PACMO3HABAHWS W  3alIUTHl  WHQPOPMAIIHH,
MH(pOpMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) o0enme:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX chepax *KU3HHU;

pacrio3HaBaTh HeBepOallbHbIE CpEJCTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, PaclO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud U
YMETh CMSITUaTh KOH(QIUKTHI;

BIAJETh pPa3IMYHBIMU croco0aMu  OOIIEHHWS U B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTH JUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMATh W KCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOM U
WHIUBUTYaJIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JNEUCTBUN C Yy4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJUICKTUBRA,;

NpUHUMATh II€JIM  COBMECTHOM JICSATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJIMHUPOBATH ACHCTBUS MO €€ TOCTHIKEHHIO: COCTABIIATh

IIaH JEWCTBHM, pacmpeaessiTh pPoJii C Y4ETOM MHEHHH YYacCTHUKOB,
00CYXJ1aTh PE3yJbTaThl COBMECTHOM PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJAJa M KaXJOro ydyacTHHKA KOMaHIbl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE TIPOCKTHI, OIEHHWBATh HUJEH C TO3UIMHA HOBU3HHI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUECTBO U BOOOPAKEHUE, OBITh NMHULIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO  OCYIIECTBJISITh ~ IO3HABATEIBHYIO  JI€SITEIBHOCTD,
BBISIBIIATH TMPOOJIEMBI, CTaBUTh M (POpMYIUpOBaTh COOCTBEHHBIC 3aJlaud B
o0pa3oBaTeIbHON IEATETFHOCTH U KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSAITEJIbHO COCTaBISATh IUIAH PEIICHUS TPoOJeMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

paclupsiTh paMKd  Y4yeOHOTrO TMpeaMeTa Ha OCHOBE  JIMYHBIX
MNPEANOYTEHHH;

Jenatb ~ OCO3HAHHBIA  BBIOOP,  apryMEHTHPOBAaTh  €ro,  OpaTh
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO ITUPOKOW SPYIUIINUA B
pa3HbIX 00JIACTSIX 3HAHUM, MOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HAaBBIKAMH  IIO3HABATENBHOW pedJIeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBAHUM; UCIOIb30BaTh MPUEMBI pedICKCUU JIS OLEHKU CUTYalluH, BEIOOpa
BEPHOI'O pELICHUS;



OLICHUBATh PUCKM M CBOEBPEMEHHO MPUHMMATh pEUIEHUS MO0 UX
CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYTHX IpU AHAINA3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, MTOHUMAas CBOU HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JIPYTHX IPU aHAJIU3€ PpPE3YyJIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE NMPABO M MPABO JAPYTUX HA OLIUOKY;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpouecce n3ydyenus kypca napopmatuku 6a3oBoro ypoBHs 6 10 knacce
oOydJaroImmuMucs OyAyT JOCTUTHYTHI CICAYIOIINE MPEAMETHBIC PE3YJIbTATHI:

BJIQJICHUE TIPEACTABICHUSIMH O pOJIM WH(OPMAIIMK U CBS3aHHBIX C HEH
IPOIIECCOB B TPHUPOJAC, TEXHUKE M OOIICCTBE, IMOHATUAMU «HH(POPMAIIH,
«MH()OPMAIIMOHHBIA  TPOIIECC», «CHCTEMa», «KOMIIOHCHTBI  CHCTEMBI»,
«CUCTEMHBIN dPDeKT», «KMHPOPMAITMOHHAS CHUCTEMAY, «CUCTEMA YITPABICHUS»;

BJIQJICHHEC METOJaMH IOMCKa WHpopManuu B ceTd VHTEepHET, ymMeHue
KPUTHYECCKH OIICHHBATh WH(OPMAIIHIO, TTOJIYYCHHYIO U3 ceTH MHTEepHeT;

YMCHHE XapaKTepH30BaTh OOJBIINE JaHHBIC, NPHUBOJIUTH IMPUMEPHI
MUCTOYHUKOB MX TOJIYYCHHSI ¥ HAIPABJICHUS MCIIOJIb30BaHHUS,

NOHMMAaHHE OCHOBHBIX TPHUHIMUIIOB YCTPOHUCTBA W (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX © MOOUIIBHBIX KOMIIBIOTEPOB, TEHJICHIIUM
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUM;

BJIa/ICHHE HaBbIKAMU pabOTHI C ONEPAMOHHBIMU CUCTEMaMH, OCHOBHBIMU
BUJAMU TPOrPAMMHOTO OOECHEYEeHHs] MJig peHieHus Y4YeOHBIX 3ajad 110
BBIOpAHHOM crelaIu3aIuy;

cobiroieHue TpeOoBaHUN TEXHUKH 0€30MaCHOCTU U TUTHUEHBI IIPH paboTe
C KOMIBIOTEPAMH U JAPYTMMH KOMIIOHEHTaMH ITM(GPOBOrO OKPY>KEHHUS,
MOHMMAaHHUE MPABOBHIX OCHOB HMCIOJB30BAHHUS KOMIBIOTEPHBIX IpOrpamMm, 0a3
JAHHBIX U MaTepUajoB, pa3MeNIEHHBIX B ceTH MHTepHeT;

MOHMMAaHNE OCHOBHBIX NPHUHIIMIIOB JUCKPETH3AIMU Pa3IUYHBIX BHUJIOB
uH(OpMalMK, YMEHHE OIpeaeisaTh HHPOPMAIMOHHBIN OOBEM TEKCTOBBIX,
rpaduuecKkrx U 3ByKOBBIX JAHHBIX MIPH 3aJaHHBIX MTapaMeTpax AUCKPETH3AIUN;

YMEHHE CTPOUTHh HEPABHOMEPHBIC KOJBI, OMYCKAIONIUE OJHO3HAYHOE
JIEKOANPOBAaHNE COOOIICHUH (MMPE(UKCHBIE KOJIBI);

BJIQJICHHE TEOPETUYECKUM aIapaToM, TO3BOJAIONINM OCYIIECTBISATh
MPEACTaBICHUE 3aJ]aHHOTO HATypaJdbHOTO 4YHCIAa B PA3IUYHBIX CHUCTEMax
CUMCIICHUS, BBITIOJTHATH MPEOOPa30BaHUs JIOTHUECKUX BBIPAKEHUN, MUCTIONB3YS
3aKOHBI AJIreOphI JIOTUKY;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE JOKYMEHTBHI U
JEMOHCTPAIIMOHHBICE ~ MaTepuaibl C  HWCIOJB30BAaHMEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

B npornecce nzyuenust kypca napopMaTuku 6a30BOr0 ypoBHA 6 11 Knacce
oOydJarommmMucs OyAyT JOCTUTHYTHI CISAYIOINE MPEAMETHBIC PE3YIbTATHI:

HAJIMYME TIPEICTABICHUA O KOMIBIOTEPHBIX CETAX W WX pPOIU B
COBPEMEHHOM MHupe, 00 00IIMX MPUHIMIIAX Pa3padOTKU U (PYHKIIMOHUPOBAHUS
WHTEPHET-TIPUIIOKEHN;



MOHUMaHUE Yrpo3 HMH(GOPMAIIMOHHONW O€30MMaCHOCTH, HCIOIb30BaHUE
METOJIOB M CPEACTB MPOTHBOJEHUCTBHUS 3TUM YIrpo3aMm, COOJIOJEHUE MEp
0e30macHOCTH, NPeI0TBPAILAIOIINX HE3aKOHHOE pacupocTpaHeHue
MEPCOHANIBHBIX JAHHBIX;

BJIaJICHUE TEOPETUUYECKUM  allapaTroM, MO3BOJISIOIIUM  ONpPENENsATh
KpaTyaliiuii myTh BO B3BELIEHHOM rpade M KOJIMYECTBO IYyTEH MEXIy
BEpIIMHAMHU OPUEHTUPOBAHHOTO ALIMKINYECKOro rpada;

YMEHHE 4YUTaTh U NOHMMATh MPOTPaMMbl, PEAU3YIOLINE HECIOKHbIC
QITOPUTMBI  OOpPa0OTKM YHUCJIOBBIX M TEKCTOBBIX JAaHHBIX (B TOM YHCIE
MaCCHBOB U CUMBOJIbHBIX CTPOK) Ha BHIOPAHHOM JIJISl U3YYEHUSI YHUBEPCAIBHOM
sI3bIKE TIporpaMMupoBaHusi Bbicokoro ypoBHs (Ilackams, Python, Java, C++,
C#), aHanu3upoBaTh AJTOPUTMBI C HCIOJIB30BAHUEM TaOJMIl TPACCUPOBKH,
onpenensaTh 0€3 HCMONb30BaHUSI KOMIBIOTEpA PpPe3yJbTaThbl BBINOJIHEHUS
HECJIOXKHBIX MPOTpaMM, BKJIIOUAIOIIMX IUKJIbI, BETBJIEHUSU MOJNPOTrPAMMBI,
pU 33JJaHHBIX UCXOJHBIX JaHHBIX, MOAU(PULUPOBATH TOTOBBIE MIPOTPAMMBI JJIs
pElIeHHs] HOBBIX 3ajJlay, MCIOJb30BaTh UX B CBOMX IMpOrpamMMax B KauecTBe
noJrporpamm (npoueayp, GyHKIuin);

YMEHHE pEealu30BbIBATh Ha BBIOPAHHOM JIJIi  M3Y4YEHUS  SI3bIKE
nporpamMmMmupoBanus Bbeicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE AJTOPUTMBbI OOpPaOOTKMU YHMCEJ, YHUCIOBBIX MOCIEIOBATEIBHOCTEH U
MAacCUBOB: MPEJCTABICHUE YHWCIa B BUJE HA0Opa MPOCTHIX COMHOXKHUTEINEH,
HaXO0XJACHUE MaKCUMaJIbHOM (MUHUMAaJIbHON) HUQPHl HATYpalbHOTO 4YHUCIA,
3alMCAHHOTO B CHCTEME CUMCIEHHUS C OCHOBaHMEM, He mpeBbimaromum 10,
BbIUKCIIEHUE 000OIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MacCHUBa WM YUCIOBOU
MOCIIEIOBATEIbBHOCTH (CYMMBI, TMPOU3BEICHUS, CPEIHEro apuMeTHuecKoro,
MUHHUMAJIBHOTO M MAaKCUMAJIbHOTO JJIEMEHTOB, KOJIMYECTBA JJEMEHTOB,
YIOBJIETBOPSAIOUIUX 3aJaHHOMY YCJIOBHUIO), COPTUPOBKY 3JIEMEHTOB MAaCCHUBA;

YMEHHE WCIONb30BaTh TaOMU4HbIe (peisluOHHbIe) Oa3bl JaHHBIX, B
YaCTHOCTH, COCTAaBJSTh 3amMpochl K 0a3aM JaHHBIX (B TOM YHCIIE 3alpOChl C
BBIUUCIISIEMBIMU TIOJISIMHU), BBITIOJNHITH COPTHPOBKY W TOMCK 3amuceil B Oase
JAHHBIX, HAMOJIHATH pa3paboTaHHyr0 0a3y JaHHBIX, YMEHHE HCIOIb30BaATh
AJICKTPOHHBIC TAOJNMIIBI JJI aHAJIM3a, MPEJACTaBICHUS W 0O0pabOTKH JaHHBIX
(BKJTIOYAsi BBIYMUCIIEHUE CYMMBI, CPEHEr0 apu(METHIECKOTro, HauOOIbIIEro M
HAaWMEHBIIIETO 3HAYCHUM, peIlICHUE YPaBHEHUI);

YMEHUE HCIMOJIb30BaTh KOMIBIOTEPHO-MATEMATUYECKHE MOJEIU IS
aHanu3a OOBEKTOB M TMPOLECCOB: (OPMYIUPOBATH I€db MOJCIHUPOBAHUSA,
BBIMIOJIHATh AHAJIU3 PE3YyJbTAaTOB, IIOJYYEHHBIX B XOAE MOJIEIUPOBAHUS,
OLICHMBAaTh COOTBETCTBUE MOJEIH MOJEIMPYEMOMY OOBEKTY WM IPOLECCY,
MPEACTABIATh PE3yJIbTaThl MOACIUPOBAHUS B HATJISIHOM BUJE;

YMEHHE OpraHU30BBIBaTh JINYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3IMYHBIX  MUQPPOBBIX  TEXHOJOTUM,  MOHWUMAaHHE
BO3MOXKHOCTEH LM(pPOBBIX CEPBUCOB TOCYAApPCTBEHHBIX YCIYT, LH(PPOBBIX
00pa30BaTENBHBIX CEPBHCOB, MOHMMAHHEC BO3MOXHOCTEH M OrpaHHYCHHIL
TEXHOJIOTUA HMCKYCCTBEHHOTO HMHTEJUIEKTa B Pa3iIMUYHBIX O00JAaCTIX, HaIU4yue
NpeICTaBIeHUH 00 UCHOJIb30BaHUM HH(MOPMALMOHHBIX TEXHOJIOTUHA B
Pa3IUYHbBIX npogeccnoHaTbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE
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pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
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NporpamMmbl padoThI padoTsI
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

[To Teme «IludpoBasi rpaMOTHOCTHY

1.1

Brnagenue npenctaBieHUsSMH O poJid MHPOPMAIMK U CBSI3aHHBIX
C HEH TpolLecCOB B TMPHUPOJE, TEXHUKE M OOIIECTBE, MOHITUIMU
«uHpopManus», «UH(}OPMAIIMOHHBIH pouece», «CHCTEMaAY,
«KOMITOHEHTBI CHCTEMBI», «CHUCTEMHBIN 3pdeKT», «uHbOopMaLOHHAS
CUCTEMa», «CHCTE€Ma YIpPaBJICHUSA»; BIIAJICHME METOJlaMU IOUCKa
nHpopmanuu B ceTu HHTepHET; yMeHHE KPUTHYECKH OIlIEHHUBATh
nH(popMalnIo, MoJiydeHHyto U3 cetu HTepHer

1.2

YMeHne xapakTepu3oBaTh OOJIbIIME JaHHBIC, TPUBOJHUTH
MIPUMEPbI HICTOYHUKOB HX MOJIYYEHHUS U HAaPaBJIEHUS UCTIOIb30BaHU

1.3

[Tonumanue OCHOBHBIX MPUHILIMIIOB yCTpO#CTBa u
(YHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAllMOHAPHBIX M MOOMIIBHBIX
KOMITBIOTEPOB; TEHACHUUN pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJOTHUI;
BJIaJICHUE HaBbIKaMU pPa0OTBl C OMNEPAlMOHHBIMU CHUCTEMaMHU U
OCHOBHBIMHM BHJIaMU TPOTPaMMHOIO OOecCHeueHus s peLIeHUs
y4eOHBIX 3a/1a4 M0 BHIOPAHHOM clrienuann3aiiuu

[To reme «Teopernyeckue 0OCHOBBI HH(POPMATUKID)

2.1

[ToHumaHue OCHOBHBIX MPHUHIMIIOB TUCKPETU3ALMU Pa3IHMUHBIX
BUJOB HMH(OpMAIMK; YMEHHUE ONpPENeNsaTh HH(DOPMalMOHHBIH 00BEM
TEKCTOBBIX, TpadUyecKuX U 3BYKOBBIX [JaHHBIX TMPU 3aJlaHHBIX
napaMerpax AUCKPeTU3alnuu

2.2

YMeHue CTpOUTh HEpaBHOMEpHBIE KOJbI, JIOMYCKAaIOIHe
OJIHO3HAYHOE JIEKOJUpOBaHUE COOOImeHUH (MpePUKCHBIC KOJbI);
UCIIOJIb30BaTh MPOCTEHIIINE KOJIbI, KOTOPBIC MMO3BOJISIOT OOHAPYKUBAThH
Y UCTIPABIIATH OITHMOKH MPH Tepeade JaHHbIX

2.3

Brnanenue TCOPCTUICCKHUM arraparom, MIO3BOJIAOIIUM
OCYIICCTBJIATL MPCACTABIICHUC 3aJaHHOI'0 HATypaJIbHOTO 4YHUCIIa B
Ppa3JINYHbIX CUCTEMAX CUUCIICHUS

2.4

Bnanenue TCOPCTUICCKHUM arraparom, MMO3BOJJIAOIITUM
BBITIOJIHATD npeo6pa30BaHI/I;1 JJOTUYCCKUX BBIpa)KeHPIﬁ, HCIIOJIb3Y
3aKOHBI aHFe6pLI JIOTUKH




3 [To Teme «HpOpPMALIMOHHBIE TEXHOIOTHI
YMeHue co3gaBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI
3.1 U JIEMOHCTPALMOHHBIE MAaTEpPUAJIbl C UCIIOJIb30BAaHUEM BO3MOXKHOCTEU
COBPEMEHHBIX IPOI'PAMMHBIX CPEACTB U 00JIAYHBIX CEPBHCOB
YMeHHne HCIoNb30BaTh TaONWYHBIE (pENIUOHHBIE) 0a3bl
3.9 JAHHBIX, B YaCTHOCTH, COCTAaBJIATh 3alpoChl B 0a3axX JaHHBIX (B TOM
' YlClIe BBIUUCISEMbIE 3aIllPOChI), BBIINOJHATH COPTHUPOBKY U IOMCK
3amuceil B 0a3e TaHHBIX; HAMIOJIHATH pa3paboTaHHYIO a3y TaHHBIX
YMeHue ucnosib30BaTh 3JEKTPOHHBIE TAaONMIBI Ul aHalu3a,
33 Mpe/icTaBiIeHUs] 1 00pabOTKU JaHHBIX (BKJIIOYasi BHIYMCIEHUE CYMMBI,
' CPEIHEro apu(pMETHUECKOT0, HaOOIbIIEro U HAUMEHBIIIETO 3HAYEHUH,
pelIeHre ypaBHEHH)
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
npoBepsieMor

0 pe3yJbTara

00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o0mero o0pa3oBaHusi

1

ITo Teme «IludpoBast rpaMOTHOCTBY

1.1

Hannume npepcraBieHuit 0 KOMIBIOTEPHBIX CETSIX M UX POJH B
COBpEMEHHOM MHpe; 00 Oo0muX NpUHOHNAX pa3paboTKu U
(YHKIIMOHUPOBAHUSI MHTEPHET-TIPUIIOKEHU I

1.2

Ymenue OpraHU30BBIBATH JUYHOE nHGOPMaIMOHHOE
IPOCTPAHCTBO C MCHOJIb30BAaHUEM PA3UYHBIX CPEICTB LU(POBBIX
TEXHOJOTUI; TNOHMMAaHHME BO3MOXHOCTEH LU(POBBIX CEPBHUCOB
rOCYIapCTBEHHBIX YCIYT, LHU(POBBIX 0O0pa30BaTEIbHBIX CEPBUCOB;
NOHMMAaHHE  BO3MOXKHOCTEH u OrpaHUYeHUN TEXHOJIOTHI
UCKYCCTBEHHOTO HHTEIJIEKTa B Pa3lUYHbIX O0O0JacTIX; Halu4ue
IpEeJCTaBICHU 00 MCIOJBb30BaHUU WH(OPMAIMOHHBIX TEXHOJOTHH B
pa3IMyYHbIX TPO(EeCCHOHANBHBIX cepax

ITo Teme «TeOpeTI/ILIeCKI/IC OCHOBBEI HHq)OpMaTHKI/I))

2.1

Bnanenue TCOPCTUYCCKHUM araparom, IIO3BOJJIAIOIIIUM
ONpCACIIATD KpaT‘-IaI‘/’II_HI/II\/‘I IIyTb BO B3BCHICHHOM rpa(pe 1 KOJINYCCTBO
HYTeﬁ MCKY BEpHIMHAMU OPUCHTUPOBAHHOI'O AlTUKIIMYCCKOT'O rpa(ba

ITo Teme «ANrOpUTMBI U IPOrPAMMHUPOBAHUE)

3.1

YMeHne 4uTarth M IOHMMAaTh nporpamMmsl, pceajn3yromue
HCCJIOKHBIC aJITOPUTMBI 06pa6OTKI/I YHUCIOBBIX N TCKCTOBBIX JAHHBIX (B
TOM 4YHUCJIEC MACCHUBOB H CHUMBOJBHBIX CTpOK) Ha BLI6paHHOM JJIA
HU3YUCHUSA YHUBCPCAJIbBHOM  S3LIKC TMPOTrpaMMHUPOBAHUSL  BBICOKOI'O




ypoBHst (Ilackanb, Python, Java, C++, C#); yMmeHHe aHaIH3UpOBATH
QITOPUTMBI C MCIIOJIB30BAaHUEM TaOJHII TPACCUPOBKH; ONPENEIATh 0e3
HCIIOJIb30BAHHA KOMIIBIOTCpPA PC3YJIbTAThl BBLIIIOJIHCHUA HECIOXHBIX
mporpamMm, BKIIIOYAKOIIHUX HHWKJIbI, BETBJICHHUA W IOAINPOrpaMMBbI, IIPpH
3alaHHBIX UCXOJHBIX JAaHHBIX

3.2

YMmenne mMoau(uIMpoOBaTh TOTOBBIE MPOTPAMMBI JUIS PEHICHUS
HOBBIX 3a/la4, HCIOJIb30BAaTh MX B CBOMX IporpamMmax B KadecTBe
noAnporpaMm (mpoueayp, QyHKIHil)

3.3

YMeHue peanus3oBaTh dTanbl PEUICHUs 3a]lad Ha KOMIIBIOTEPE;
YMEHHME peall30BbIBaTh Ha BBIOpAaHHOM JUISI M3y4YEHHs SI3bIKE
nporpaMmupoBanusi Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#)  TumoBble  AITOPUTMBI ~ OOpaOOTKM  YHUCEN,  YHUCIOBBIX
MOCJIEIOBATEIbHOCTE M MacCHBOB: NPEJCTABICHHWE YHCIa B BHJE
Ha0opa TPOCTHIX COMHOXHTENICH;, HAX0XKJICHHE MaKCUMaJIbHOU
(MuHUMaNBHO) UGPHI HATYPaIbHOTO YHUCIIA, 3aIIMCAHHOTO B CHCTEME
CUMCIICHHS C OCHOBaHMEM, He mpeBblmammuM 10; BbIYHCIEHHE
000OIIEHHBIX XapaKTEPUCTHK 3JEMEHTOB MacCHUBa WJIM YHCIOBOMN
MOCJIEIOBATENbHOCTH (cymMBl, MIPOU3BENCHUS CpeIHero
apu(PMeTUYECKOTO, MHUHHMAJIBHOTO ¥ MAaKCUMAJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPAIOIIUX 3aJlaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MacCHBa

ITo Teme «MHbOPMAITMOHHBIE TEXHOJIOTHI)

4.1

YMeHHe MCTOJb30BaTh KOMITBIOTEPHO-MATEMATHYECKHE MOICIH
JUIsl  aHaau3a OOBEKTOB U MpoIeccoB: (opmMyaupoBaTh  IEIb
MOJICIIMPOBaHMSI, BBITIOJHATH aHAIIN3 PE3YIbTATOB, MMOJYYCHHBIX B XO/IE
MOJICIIMPOBaHMS; OICHUBATh aJIEKBATHOCTh MOJICIH MOICITHPYEMOMY
00BEKTY WIIH MPOLECCY; MPEACTABISTh PE3yabTaThl MOJCIUPOBAHUS B
HArJIsITHOM BUJIC




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Hudposas rpamoTHOCTH

1.1

[punnunsr paboTel kKommbioTepa. llepconanbHblii kKommbrOTEP. BbIOOD
KOH(UTypaly KOMIIbIOTEPA B 3aBUCUMOCTH OT PEIIaeMbIX 3a]1a4

1.2

OcHOBHBIE  TEHJCHIMHM  DPA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapamnensHbie BBIYMCIICHHUSL. MHoromnpoueccopHbie CUCTEMBI.
CynepkoMnbioTepbl. MUKPOKOHTpOJLIepsl. POOOTH3MpOBaHHBIE TPOU3BOJICTBA

1.3

Qaitnosas cuctema. [louck B QaitnoBoii cucteme. Opranu3zanus XxpaHeHHs
U O0O0pabOTKM JaHHBIX C HCHOJB30BAaHUEM HMHTEPHET-CEPBUCOB, OOJAUYHBIX
TEXHOJIOTMI 1 MOOUJIBHBIX YCTPOMCTB

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Nudopmanus, naHHble W 3HAHUSA. YHHUBEPCAIBHOCTh JTUCKPETHOTO
npejcTaBieHust tHQopmaruu. J[BouyHOE KOJUPOBaHHE

2.2

PaBHOMEpHBIE 1 HEpABHOMEPHBIE KOJIBI. Y ciioBrue DaHo

2.3

I[MTogxomet k w3Mmepenunto wHPopManuu. CymHOCTE  00BEMHOTO
(aaBuTHOTO) TOAXO0Ja K HM3MEPECHHIO HWH(MOpMAIU, ompenercHue OuTa C
TOYKH 3peHHs al(aBUTHOTO MOJXOJa, CBS3b MEKAY pa3MepoMm aidaBuTa |
WH(POPMAIIMOHHBIM BECOM CHMBOJIA (B TPEIIOJIOKEHUH O PABHOBEPOSTHOCTH
MOSIBJICHUS] CHMBOJIOB), CBSI3b MEXKJy CIMHUIIAMU U3MEPEHUsI HHPOPMALIUU: OUT,
Oaiit, KOaiit, MGaiiT, ['6aiir. CymHOCTb COJEPKATEIBLHOTO (BEPOSATHOCTHOTO)
MOJX0JAa K W3MEPEeHUI0 WH(OpMAaIMK, OIpelIesiecHue OnTa C  IMO3UIUH
COJICpKaHUsI COOOIICHUS

2.4

Nudopmanmonnsie mponecchl. [lepemaua wunHbopmanuu. VcTo4HUK,
NPUEMHUK, KaHAJI CBS3H, CUTHAN, KoJAupoBaHue. MckaxeHne nHpopMaIMu Mpu
nepeaade. CKOpPOCTh Tepelaydl JaHHBIX 10 KaHaly CBsI3U. XpaHCHHE
nHpopManuu, 00bEM MaMsITH

2.5

Cucrempl. KoMmmnoHeHTBI cucTeMbl M UX B3auMozelctBue. CHCTEMBbI
yTpaBJieHUs. YIpaBieHHe Kak HTHPOpMalMoHHBIN npouecc. OOpaTHas CBs3b

2.6

Cuctembl cuucnenusi. Pa3BépHyTas 3amuch LENbIX U APOOHBIX 4YHCEN B
MO3ULMOHHBIX CUCTEMax cuncieHus. CBOMCTBAa MO3UIMOHHOM 3alMCH YHCTIA:
KOJIMYECTBO LU(P B 3alUCH, IPU3HAK JETUMOCTH YUCIIa HA OCHOBAHNE CUCTEMBI
CUMCIEHUS. AJITOPUTM MIEPEBOIA LIEJTIOT0 Yucia u3 P-n4HON CUCTEMBI CUMCIEHUS
B JICCATUYHYIO. AJITOPUTM IEepeBOAa KOHEUYHON P-MuHON ApoOH B NECATUUHYIO.




AJNTOpUTM MEpeBoJa IEJIOr0 YKCia U3 JIECATUYHON CHUCTEMbI cuMciieHus B P-
WYHYI0. /[BOMYHAas, BOCBMEPUYHAs U LIECTHAALATEPUYHAS CUCTEMBbI CUMCIICHUS,
MEePEeBOJI YMCET MEXAY OTUMU CHUCTeMaMu. ApudMeTHdecKhe omepanud B
MMO3UIMOHHBIX CUCTEMAX CYUCIICHHUS

2.7

HpeI[CTaBJIeHI/Ie HECJIBIX U BEHICCTBCHHBIX YUCCJI B [IAMATHU KOMIIBIOTCPA

2.8

KonupoBanue texcroB. KomupoBka ASCII. OgHoOalTHBIE KOIMPOBKH.
Crangapt UNICODE. Komupoka UTF-8. Omnpenenenne uHGOPMaMOHHOTO
00BbEMA TEKCTOBBIX COOOIICHUN

2.9

KomupoBanune wu3oOpakenuil. OneHka HHPOPMAIMOHHOTO 00bEMa
pacTpoBoro rpaduueckoro H300paKeHUs NP 3aJaHHOM Pa3pelIeHUU U TITyOrnHe
konupoBanus 1nBeta. Koguposanue 3Byka. OneHka WHPOPMAIMOHHOTO 00BhEMa
3BYKOBBIX JAaHHBIX IIPHU 3aJdaHHBIX YaCTOTC AWCKPCTU3AIMU U Pa3pAaHOCTU
KOJOUPOBAHUS

2.10

Anrebpa noruxu. BrickasbiBanus. Jlormdeckue omnepanuu. TaOmuist
UCTUHHOCTU  JIOTMYECKUX  ONEepaluid  «IU3IBIOHKLIUS», «KOHBIOHKLHUAY,
«UHBEpPCHUS», «UMIUTMKALUA», «IKBUBaJeHIUs». Jlormueckue BbIpaKeHUS.
Bbrunicnenue  JOrMueckoro  3HaY€HUS COCTABHOTO  BBICKA3bIBaHUSA  IPHU
W3BECTHBIX 3HAYCHUSAX BXOJAIIMX B HErO JJEMEHTApPHBIX BBICKAa3bIBAHUH.
Tabmuupl MCTUHHOCTH JIOTMYECKHX BBIpaKeHWH. Jlornueckue omepanud u
omepanuy HaJA MHOXXecTBaMu. Ilpumepsl 3aKOHOB  anreOpbl  JIOTHKH.
DOKBUBAJICHTHBIC TMPe0oOpa3oBaHUsl JIOTHYECKUX BbIpaKeHH. Jlornueckue
¢byakuun. [locTpoeHHE JIOTUYECKOTO BBIPAKCHHS C JaHHOW TaOJMIIeH
uctuHHOCTU. Jlornueckue »snemMeHThl KommbloTepa. Tpurrep. Cymmarop.
[TocTpoeHne cxeMbl Ha JOTMYECKUX AJIEMEHTaX MO JIOTHYECKOMY BBIPAYKEHHUIO.
3anuch JOrMYECKOr0 BHIPAYKEHUS M0 JIOTHYECKON cXeme

NudopmanronHbie TEXHOJIOTUN

3.1

TekcroBbiii iponieccop. PenaktupoBanue u Gopmatupoanue. [IpoBepka
opdorpadbun um rpammartuku. CpencTBa MOMCKAa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. Hcnonb3oBanue ctuiieid.  CTpyKTYpHUpOBaHHBIE  TEKCTOBbBIE
nokyMmeHTsl. CHOCKH, ornaBienue. O6naynbie cepBuchl. KomnekTuBHas padorta ¢
JOKyMEHTOM. WHCTpYMEHTBHl pPELEH3UPOBaHUS B TEKCTOBBIX MPOIECCOPAX.
HenoBas mnepenucka. Pedepar. IlpaBuna uMTUpPOBaHHS HMCTOYHHUKOB U
odopmienus bubanorpaduueckux ccbuiok. OdopMieHne crnyucka TUTEpaTypsl

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

Hudposas rpaMOTHOCTH

1.1

HpI/IHL[I/IHLI NOCTPOCHHA U alllapaTHbIC KOMIIOHCHTBI KOMIIBFOTCPHBIX




cereil. CereBble nporokoibl. Cers WHTepHeT. Anpecanus B cetu MHTepHeT.
Cucrema JOMEHHbBIX UMEH

Teopernyeckre 0CHOBBI HH(POPMATHKH

2.1

Mogenmu u wmopenupoBanue. llenu wmonenupoBanusi. CoOTBETCTBUE
MO MOJENIMpyeMoMy OOBEKTY WUiH nporeccy. PopManuzanus IpUKIaIHbIX
3agad. [IpencraBieHue pe3yabTaToOB MOJICTHPOBAHUS B BHIC, YAOOHOM JUISA
BOCIIpUSITUSL 4enoBeKoM. ['paduyeckoe NpeacTaBIEHHE JaHHBIX (CXEMBI,
TaOIHIIBI, TpaduKN)

2.2

I'padbr. OcHoBHbIE NOHATHA. Buael rpados. Pemienue anropuTMudeckux
3aJ1a4, CBSI3aHHBIX C aHAIN30M rpadoB (IOCTPOCHNE ONTUMAIILHOTO IYTH MEXY
BEepIIMHAMU Tpada, ONpeAeseHHe KOJIMYECTBAa pa3IUYHbIX MyTeH Mexay
BEPIIMHAMU OPUEHTUPOBAHHOTIO AlIMKIJINYECcKoro rpada)

2.3

JepeBps. bunapHoe nepeBo. [IMCKpeTHbIE UTPBI IBYX UTPOKOB C IOJHOU
nndopmanueii. [loctpoenue nepeBa nmepedopa BapuaHTOB, ONMMCAHUE CTPATETHH
urpsl B TabnuyHoi opme. Boiurpeineie crpateruu. McnonszoBanue rpados u
JIEPEBHEB MPU ONMKUCAHUU OOBEKTOB U MPOLIECCOB OKPYXKAIOIIETO MHpa

ANTOpPUTMBI U IPOTPaMMHUPOBAHKE

3.1

Onpenenenre BO3MOXKHBIX PE3YJIbTaTOB pabOThI MPOCTEUIINX aITOPUTMOB
yIpaBJICHUS HMCIOJIHUTEISIMU U BBIUMCIUTENBHBIX alroputMoB. OmpezneneHue
WCXOJHBIX TAHHBIX, IPU KOTOPBIX AJITOPUTM MOKET JaTh TPeOYEeMbIi pe3yabTaT

3.2

Otanbl pemieHusl 3a7ad Ha KOMIbIOTEpe. SI3bIK MpOorpaMMHPOBAHUS
(ITackanms, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH S3bIKa
MpOrpaMMHPOBaHUs.  THITBI  AHHBIX:  IIEJOYMCIICHHBIC, BEIICCTBEHHEIC,
CHUMBOJIbHBIC, Jlorndeckue. BerBienus. CocraBHble ycioBus. Lukiasr ¢
ycioBueM. [ukiel o nepemenHoi. Vicnosp3oBanue Tabiull TpacCUPOBKH

3.3

Pa3paboTka u mporpammHas peajau3anusi alrOPUTMOB PEHICHHS] TUIIOBBIX
3amau 0azoBoro ypoBHs. [Ipumepbl 3amau: anropuTMbl 00pabOTKU KOHEUHOMH
YHCIIOBOM  MOCHEAOBATEIbHOCTH  (BBIUMCICHHE  CYMM,  IMPOM3BEICHHIA,
KOJIMYECTBA JIEMEHTOB C 33/IaHHBIMU CBOMCTBAMU), allTOPUTMBI aHAIIU3a 3aMTUCU
yycel B TO3UIMOHHOW CHCTEME CUHCICHHS, AallOPUTMbl pELIEHHS 3aaa4y
MeTO0/I0M Mepebopa (MOUCK HauOOIBIIero OOIero JeNUTeNs IBYX HATypalIbHBIX
YHCell, MPOBEPKA YMCIIa HA MPOCTOTY)

3.4

OO0paboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (GYHKIMM — sI3bIKA
MIPOrPaAMMUPOBAHHUS TSI 00paOOTKH CHMBOJIBHBIX CTPOK

3.5

TaOnuuHble BeNTUYMHBI (MACCUBBI). ANTOPUTMBI pabOTHI C 3IIEMEHTaMU
MaccuBa C OJHOKpPAaTHBIM IMPOCMOTPOM MAacCHBa: CYMMHMPOBAHHE 3JIEMEHTOB
MaccHBa, nojcuéT  KojiudecTBa  (CyMMbI)  3JEMEHTOB  MacCHBa,
YIOBJIETBOPSIOIIMX  33JaHHOMY  YCJIOBHIO, HAaXOXKIEHHWE  HauOOJIbIIEro
(HauMeHBILIEro) 3HA4YeHHs OHIEMEHTOB MAacCHBa, HAXOXKJIEHHE BTOPOro IO
BeJIMYMHE HanOoIblIero (HaMMEHbIIEro) 3Ha4eHusl, IMHEWHBIM MMOMCK 3JIeMEHTa,




MepecTaHOBKAa »JJIEMEHTOB MaccuBa B oOpatHoM mnopsiake. CopTupoBka
OJIHOMEpHOT0 MaccuBa. l[IpocTbie METOIbI COPTUPOBKU (HANpUMEp, METO]
My3bIpbKa, METOJ BbIOOPa, COPTHPOBKA BcTaBKamu). [oamporpamMmmbl

WNudopmanioHHbIE TEXHOJIOTHH

4.1

Ananus JaHHBIX. OcHOBHBIE 3ala4yi aHaJin3a JaHHBIX! IIPOTHO3UPOBAHUC,
KIaccu(uKamys, KiIacTepusalus, aHadu3 OoTkIoHeHuil. [locienoBaTenbHOCTH
peIICHHMA 3a4a4 aHalin3a JaHHBIX!: C60p INEPBUYHBIX JAaHHBIX, OYUCTKA U OLICHKA
KauecTBa JaHHBIX, BbIOOp M (WIM) IOCTPOCHHE MOJENHU, IpeodpazoBaHueE
JAaHHBIX, BU3yAJIU3allusd JAaHHBIX, MHTCPHPECTALUA PE3YJIbTAaTOB

4.2

AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOMuUIl. BhIuncieHne cyMmsl,
cpenHero  apu(METUYECKOTO, HauOOJIBIIET0O U HAMMEHBIIET0 3HAYCHHH
Jana3oHa

4.3

KOMHI)IOTepHO-MaTeMaTI/I‘IGCKI/Ie MOJCIIN. OTarsl KOMIIBIOTCPHO-
MaTEMaTUYCCKOTO MOACITIUPOBAHUA: MMOCTAHOBKA 3aJaadvu, pa3pa60TI<a MOJCIIH,
TECTUPOBAHHUEC MOACIIH, KOMHBIOTepHLIfI OKCIICPUMCHT, aHAJIN3 PE3YJIIbTATOB
MOJCIUPOBAHUSA

4.4

UucneHHoe pelleHne ypaBHeHHH ¢ MOMOUIbI0 I0oI00pa mapameTpa

4.5

Tabnuunble (pensioHHBIE) 0a3bl JaHHBIX. Tabnuua — IpeacTaBICHHE
cBeJeHMIl 00 OMHOTHIIHBEIX 00BekTaxX. Ilome, 3amuce. Kimrou Tabmauiel. Padora ¢
roToBOM 0a30#l NaHHBIX. 3amojHeHuWe O0a3bl JaHHBIX. [lowWCK, COPTHpOBKA H
(dbunpTparms 3anuceid. 3anpockl Ha BRIOOPKY JTaHHBIX. 3alpPOCHl ¢ MTapaMeTpaMH.
Brruucnsiemble mosist B 3anmpocax. MHOToTa0muaHbIe 0a3bl JaHHBIX. THIIBI CBS3EH
MEXy TaOnuIaMu. 3anpockl K MHOTOTAO0JIMYHBIM 06a3aM JaHHBIX




MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NMpoBepPsiEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJILTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1.

3HaTh (MOHUMATBH)

1.1

[loHumaHne OCHOBHBIX HMPHUHIMIIOB YCTPOMCTBA M (YHKIIMOHHUPOBAHMUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHI; BJIaJeHHUE HaBbIKAMU PalOOTHI C
OTIEPAllMOHHBIMM CHCTEMaMU M OCHOBHBIMU BHUJAMHM IPOTPAMMHOIO
obecrieueHHss Ui pelieHuss yd4eOHBIX 3a7ad 10  BBIOpaHHOM

cenuaIn3alun

1.2

Hanuuue mnpeacraBneHuii o 0a30BBIX MNPUHLIUIAX OPTraHU3alUd U

(YHKIIMOHMPOBAHUS KOMITbIOTEPHBIX CETEH

1.3

IlornMaHne OCHOBHBIX MMPUHIOUIIOB AWCKPCTU3AlMKU Pa3JIMYIHBIX BHIOB

nHpopManuu

1.4

[Tonnmanne 0a30BBIX AJTOPUTMOB OOPAOOTKH YHMCIIOBOM M TEKCTOBOM
uHpoOpMaluK (3amMCh 4YHCET B MO3WIIMOHHON CHCTEME CUHUCIICHHS,
JETMMOCTB TEJIBIX YHCEIT; HAX0XKJICHHE BCEX MPOCTHIX YKHCET B 33JAHHOM
IHManazoHe; 00pabOTKa MHOTOPA3pSAHBIX IETBIX YHCET, aHalu3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOUCKA U COPTUPOBKHU

1.5

3HaHue q)YHKHI/IOHaJIBHBIC BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCJACTB

cpensl pa3paboTKu

1.6

Bnagenue OCHOBHBIMH CBEACHHUSIMH O Oazax JAaHHBIX, HUX CTPYKTYpEC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

Iloanmanne BO3MOJKHOCTEN "u OIpaHUYECHUH TEXHOJIOTUN
UCKYCCTBEHHOTO MHTEJVIEKTa B PAa3IUYHBIX 0O0JacTIX; HaIUdue
MPEICTaBICHUH 00 HCIOJIb30BaHUM HH()OPMAIIMOHHBIX TEXHOJIOTHHA B

Pa3INYHBIX TPOPECCHOHATBHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaTOM, MO3BOJIAIOMIUM OCYHICCTBIIATH




MIPEACTABJICHUE 3aJAHHOTO HATYPAJIBHOIO YUCIA B Pa3jIUYHBIX CHCTEMax
CUMCIICHUS; BBINOJHATH MPEOOpPA30BaHUA JIOTMYECKUX BBIPAKEHUIH,
UCIIOJIB3YSI 3aKOHBI alreOphl JIOTUKH; ONpEeAENsaTh KpaTyalllinil myTb BO
B3BEIICHHOM rpade ¥ KOJMYECTBO TyTeH MEXIy BepIIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYECKOTO rpada

Ymern

2.1

VYMeHHne UCIO0IL30BaTh KOMIIBIOTCPHO-MAaTEMATUUICCKUEC MOJACIIU  IJIA
aHaM3a 0OBEKTOB M MPOIECCOB: (OPMYIHUPOBATH IIEJIb MOJICITUPOBAHMS,
BBIIIOJIHATE aHAJIM3 PE3YJIbTATOB, IMOJYUCHHBIX B XOJC MOJACIUPOBAHUA,
OLICHMBATh AJEKBATHOCTh MOJEIH MOJIEIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEJICTABIATh PE3YJIbTAThl MOJACIMPOBAHUS B HATJISITHOM BHU/IE

2.2

YMmenue KiacCH(PHUIIMPOBATH OCHOBHBIC 33Jaud  aHAIW3a JaHHBIX
(TIpoTHO3MpOBaHKE, KIIaccuUKaIs, KJIacTepu3aIus, aHan3
OTKJIOHEHUI ); TOHUMATh TIOCJICIOBATSIIBHOCTh PEIICHUsS 3a7ad aHau3a
JaHHBIX: C60p NEPBHUYHBIX JAHHBIX, OYUCTKA U OLICHKA Ka4C€CTBAa JaHHBIX,
BBIOOp W (WIM) TIOCTPOEHWE MOJEIH, TMpeoOpa3oBaHUE TaHHBIX,

BHU3yalM3alis JaHHBIX, HHTEPIIpEeTalns pe3yIbTaToB

2.3

YMmenue  ompenenatb  MHQOPMAIMOHHBIM ~ O00BbEM  TEKCTOBBIX,
rpadguyeckux M 3BYKOBBIX JaHHBIX TMpH 3aJaHHBIX MapaMerpax
JTUCKPETU3alMi. YMEHHE OIpeNeNsiTh CPEIHIOI CKOPOCTh IMeperadyu
JTAHHBIX, OIICHMBATh W3MEHEHHE BPEMEHM IMepelaud MPU H3MEHEHHH

I/IH(bOpMaI_[I/IOHHOFO 00BEMa JAaHHBIX U XapaKTECPHUCTUK KaHalla CBA3U

2.4

VYmenune CTpOUTHL KO, O6CCHC‘II/IBaI-OH_II/II71 HanMMCHBINYKO BO3MOXHYIO

CpPCOHIO0 AJIUHY COO6H.I€HI/I$I IIpu W3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHHe HCIO0Ib30BaTh IIpu pCHICHHWU 3aJdav CBOMCTBA MO3UILMOHHOM
3allMCU 4YHUCCJI, AJI'OPUTMbI IIOCTPOCHHUA 3allMCU YHCJIa B HO3HHHOHHOﬁ
CUCTCMC CUHHCIICHUA C 3alaHHbBIM OCHOBAHHECM M IIOCTPOCHHA 4YHCJIa I10
CTPOKEC, conepmameﬁ 3aI1iMCh J3TOI0 4ucjia B HOSHHHOHHOﬁ CHUCTCMC
CUHCIICHUA C 3aaHHbBIM OCHOBAaHHEM, YMCHHC BBITIOJIHATH

apI/I(I)MeTI/I‘{eCKI/Ie omnepanru B NIO3UNUOHHBIX CUCTEMAX CUUCIICHUA

2.6

YMeHue CTPOUTH JIOTMYECKOE BBIPAKEHHWE B JU3BIOHKTUBHON H
KOHBIOHKTHBHOM HOpMaJbHBIX (QopMax MO 3aJaHHOM  Tabmuie

HMCTHUHHOCTH, HCCICOO0BATH 00JIaCTh ~MCTUHHOCTH BbICKa3bIBaHUs,




COACPKAIICTO NCPEMCHHBIC,; PCIIATh HCCIIOKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHue pemarb alropuTMUYECKUE 3a7adM, CBA3AHHBIE C aHAJIU30M
rpadoB (32124 TOCTPOCHUSI ONTHMAIBHOTO TMYTH MEXAY BEpIIMHAMHU
rpada, onpeaeneHnsT KOJMYECTBA Pa3IMYHbIX MyTEH MEX/1y BEpIIMHAMHU

OPHEHTUPOBAHHOTO AlMKINYECKOTO rpada)

2.8

YMeHHEe UCIO0JIb30BaTh AEPEBbS NIPH aHAIU3€ U IIOCTPOCHUM KOJOB U VIS
NpEeACTaBICHUs apU(PMETHUECKUX BBIPOKEHHUH, TPU PpEIICHUH 3a7ad
IIOMCKa U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO HUIPHI IO 3aJaHHOMY
IrOpUTMYy; pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO CTPATErHIO

WTPBI

2.9

Ymenue AHAJIIM3UPOBATE AJITOPUTMBI €  HUCIHOJB30BaHUEM Ta6J'II/III
TPaCCUPOBKHU; ONPEACTIATH 0e3 UCITOJIb30BaAHUS KOMITBIOTEpA PE3YIIbLTAThI
BBITNIOJTHEHHA HECJIOXKHBIX ITPOrpaMM, BKIIFOYAKOIIHUX HUKJIIbI, BETBJICHUA U

nmoanporpaMmal, IIpH 3aIJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE 2JIEMEHTOB MacCHBa, COPTUPOBKA MACCHBa,
nepedOpHbIE ANTOPUTMBI, JBOWYHBIN IMOMCK) M NPHUBOJUTH IPUMEPHI
HECKOJIKUX AaJTOPUTMOB PAa3HOW CIOXKHOCTH JUISl PELICHUs OJHOU

3aa4n

211

Bnanenne yHHBEpCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npencraBieHussMu 0 6a30BbIX
TUNAX JAHHBIX U CTPYKTYPax MaHHBIX; YMEHHE UCIOJIb30BATh OCHOBHBIC
YIPaBISIIONINE  KOHCTPYKIIMH;  YMEGHHE  OCYHICCTBISATh  aHAIU3
NPEUIOKEHHOH ~ MPOTpPaMMBI:  ONPENENATh  PE3ylbTaThl  pabOTHI
IPOTPaMMBI MPH 3aJJaHHBIX UCXOJHBIX JIAHHBIX; ONPEIEIIATh, MPU KaKHX
UCXOJIHBIX JAHHBIX BO3MOXKHO TIOJYYCHHUE YKa3aHHBIX pE3YJIbTaTOB;
BBISIBJIATh J[AHHBIC, KOTOPbIE MOTYT MPHBECTH K OIIMOKEe B paboTe
nporpamMmbl;  (GOpMyTHpOBaTH  MPEIUIOKEHUS [0  YIYYIICHUIO

IIpoOrpaMMHOTO KOa

212

YMeHMe peanu30BbIBaTh Ha BBIOPAHHOM Il  M3Y4EHHUS  sI3bIKe
nporpaMMmupoBaHus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++,
C#)  TumoBble  aNroOpuTMbl ~ 00paOOTKM  YHCEN,  YHUCIOBBIX
MIOCJIEAOBATEIPHOCTEH M MAacCCHUBOB: IPEACTABIEHUE 4YHUCIA B BUJC

Ha60pa IMPOCTBIX COMHO)KHTCJICf/'I; HaXO0XIACHUC MaKCHMaJIbHOM




(MHUHUMaITBHOW) 1M(PBI HATYpaJIbHOTO YHUCIIA, 3aIUCAHHOTO B CHUCTEME
CUMCIICHMSI C OCHOBaHMEM, HempesblaomuM 10;  BblUKCIEHHE
000OLIEHHBIX XapaKTEPUCTUK D3JIEMEHTOB MAacCMBa WM 4YMCIOBOM
HOCJIEZI0BATEIbHOCTH (cymMBl, IIPOU3BEICHUS CpEIHEro
apu(METHYECKOTO, MHHHMAJIBHOTO W MAaKCHMaJIbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCIIOBUIO);
COPTUPOBKY JIEMEHTOB MACCHBA; YMEHHME HCIIOJb30BaTh B MPOrpaMmax
JAHHBIE PA3JIUYHBIX THUIOB C Y4ETOM OTpAaHMYEHUN Ha [MANa3oH MX
BO3MOXHBIX 3HAUEHWUH, MPUMEHSTh NpPU PEIIEHUU 3a1ad CTPYKTYpPbI
JaHHBIX (CIMCKH, CIIOBAapHU, CTEKH, OYEPEIH, JEpEBbs); MPUMEHSTH
CTaHJapPTHBIE U COOCTBEHHbIE MMOANPOTrpaMMBbl JIsl 00pabOTKH YUCIOBBIX
JTAHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpH pa3zpaboTKe MporpaMmm
OMOMMOTEKH TOIMPOTrpaMM; YMEHHE HCIOJb30BaTh CPEICTBA OTIIAIKU

MPOrpaMM B CpeJie IPOrpaMMHUPOBaHUS

Ymenune HCIIOJIB30BaTh SJICKTPOHHBIC Ta6J'II/IIIBI JJIA aHa3a,

MpeACTaBiICHUsT U 00paObOTKH AaHHBIX (BKJIIOYas BHIOOP OMTHUMAIBHOTO

2.13 penieHus, moa00p JUHUM TPEHJA, pEelIeHHE 3ajJad MPOTHO3UPOBAHMS);
YMEHHUE UCIOJb30BaTh TaOJUUYHBIE (pEISAIMOHHBIC) 0a3bl NAaHHBIX H
CIPAaBOYHBIC CUCTEMBI
YMeHHne OpraHu30BBIBaTh JIMYHOE WH(POPMAIMOHHOE IMPOCTPAHCTBO C
214 UCIIOJIb30BAHUEM  PA3JIUYHBIX  CPEACTB  IH(POBBIX  TEXHOJIOTHH;

IMIOHUMAaHNUE BO3MOKHOCTEH HH(i)pOBBIX CCPBUCOB TOCYAapCTBCHHBIX

ycnyr, HUGPOBBIX 00pa30BaTENIbHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA
EI'D 11O HH®OPMATUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Hudposas rpaMOTHOCTD

11

OcHOBHBIE TCHACHUOWUHU Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOT . Hapanneanme
BBIYMCIICHHUA. MHOFOHpOHCCCOpHBIG CHUCTCMBEI. Pacnpez[enéHHLIe BBIYMCIIUTCIIBHBIC

CUCTEMBI U 00paboTKa OOJBIINX JAHHBIX

1.2

[IpyHOMNBI TOCTPOEHMA M anmapaTHble KOMIIOHEHTBl KOMIIBIOTEPHBIX CETEH.
CereBble npotokosibl. Cetb UnTepuer. Anpecanusi B cetu MuTepuer. [IpoTokosisl
creka TCP/IP. Cucrema pomenunix uMEH. Paszgenenme IP-cetm Ha mozacetH ¢

TTOMOIIBIO MACOK ITOJICETEN

1.3

QaitnoBast cucrema. llouck B ¢aitnoBoit cucteme. IIpuHIMNBI pa3MelieHUs |
MMeHOBaHUs (ailyioB B moiaroBpeMeHHOW namsatu. [llabmoHsl ayis onucanus Tpymnmn

(aiinos

1.4

Ckopocth  mepemaud  JAaHHBIX.  3aBUCHMOCTb  BpEeMEHHM  Mepelaud  OT

nH(OPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHalla CBs

1.5

[udpoBanne naHHbIX. CUMMeETpHUYHBIE W HecuMMeTpuuHble MmHUGpeL. [udper

npoctoii 3amensl. [udp Lesaps. Hudp Buwxenepa. Anropurm mudpoBanus RSA

1.6

KOI[BI, IIO3BOJIAIOIIUC O6H&py>KI/IBaTB H UCIIPABJATH OI_HI/I6KI/I, BO3HHUKAKOIIHE IIPpU
nepeaadyc aaHHBIX. Paccrossnne XsMmmmuHTa. KOI[I/IpOBaHI/IC C INOBTOPCHUEM OUTOB.

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

[[BOI/I‘IHOG KOJIUPOBAHHUC. PaBHOMepHBIC U HCPAaBHOMCPHBIC KObI. IIGKOI[I/IPOBB.HI/IC
COO6H.[€HI/II‘/'I, 3aIlIMCAHHBIX C IIOMOIIBIO HCPABHOMCPHBIX KOIOB. Ycnosue dano.

HOCTpO@HI/Ie OJHO3HAYHO ACKOAUPYEMbBIX KOJOB C IOMOIIBIO ICPCBa

2.2

Teopernyeckne MOX0/1bl K OLIEHKE KoJInYecTBa MH(popMayy. EnuHNUIbI H3MepeHus
KoJIM4yecTBa MHPOpMaLuu. An(aBUTHBIA TOJXO0/T K OLIEHKE KOJIHMYECTBa
uHpopManuu. 3aKoH aJIUTUBHOCTH nHPopmanuu. Popmyna Xaptiu. Madopmarus

u BeposATHOCTh. Dopmyna IlleHHOHA

2.3

CHCTEMEBI CUHCIICHHUS. Pa3BépHYTa}I 3alrcCh ICIbIX U ,Z[pO6HLIX YHuCClI B




MO3UIIMOHHOM cucTeMe cuuciienus. CBONCTBA MO3UIIMOHHOM 3aMUCH YUCIIA:
KOJIMYECTBO MU(P B 3aMUCH, MPU3HAK JISITUMOCTH YUCIIa HA OCHOBAHUE CHCTEMBI
CUMCJIEHHUS. AJITOPUTM IEPEBOJA LEIOr0 Yucia u3 P-u4HOM cCucTeMbl CUHCIICHUS B
NECATUYHYIO. AJITOPUTM TEPEeBOJIa KOHEUHOUM P-uuHOi ApoOH B I€CATHUUHYIO.
ANTOpUTM IEpEBO/IA LIEJIOTO YHUCIIA U3 AECATUYHON CUCTEMBI CUMCIIEHUA B P-HuHyt0.
[lepeBos1 kKOHEUHO ecATUUHOM ApoOu B P-uunyto. J[BonyHas, BocbMepUUuHas U
IIECTHAIIATCPUIHAS] CHCTEMBI CUYUCIICHUS, CBSA3bh MEXKITY HUMH. ApHPMETHUSCKIE

orcepanyu B IO3UIIUOHHBIX CUCTEMAX CHUCIICHUA

24

Tpoanaﬂ YpaBHOBCIICHHAA CUCTEMa CYUYHCJIICHHA. I[BOI/ILIHO-I[CCHTI/I‘-IHaSI cucreMa

CUHCJICHUA

2.5

KomupoBanue tekcroB. KomupoBka ASCII. OpnobaiitHble konupoBku. CraHzapT
UNICODE. Koauposka UTF-8. Omnpenenenne uHdopmannoHHoro o0béma

TEKCTOBBIX COOOIIEHWIT

2.6

KomupoBanue wuzoOpaxkenuil. OneHka HHPOPMAIMOHHOTO 00bEMa rpaduuecKkux
JaHHBIX IIPU 3aJaHHBIX PA3pCIICHHUU U FJ'Iy6I/IHe KOOWpOBaHHA LBETA. HBCTOBI)IC
mozenu. KoampoBanue 3Byka. OuneHka HMH(MOPMAIMOHHOIO 00BEMA 3BYKOBBIX

JaHHBIX IMIPH 3aJaHHBIX YaCTOTC AUCKPETU3ALMU U Pa3pAAHOCTU KOAUPOBAHUS

2.7

Anrebpa gmoruku. [loHsaTrne BbhICKa3bpIBaHMs. BpIcka3biBaTeabHBIE  (HOPMBI
(mpenukatel). KBaHTOPBI CyIIeCTBOBaHUS M BCEOOITHOCTH. JIOTHYECKUE OTEpaIlnH.
Tabmuipl  uctuHHOCTU. Jlormyeckue BbIpaxeHus. Jlormueckue TOXKIECTBA.
Jloruyeckue omepanyy U ONEpaluyd HaJl MHOXECTBaMH. 3aKOHBI alnreOpbl JOTHKH.
DKBUBaJIEHTHbIE PeoOpa30BaHus JIOTMUECKUX BhIpaxkeHuil. Jlornueckue ypaBHeHHUS
u cucreMbl ypaBHeHuid. Jlormyeckue ¢GyHKIMH. 3aBUCUMOCTh KOJMYECTBA
BO3MOXHBIX JIOTHYECKMX (YHKIHMI OT KoJMuecTBa aprymeHToB. KanoHuueckue

(hOpMBI IOTUYECKUX BBIPAKEHUN

2.8

COBepI_HeHHLIC JAU3BbIOHKTHBHBIC KOHbIOHKTHBHBIC HOPMAJIbHBIC (I)OpMH, AJIrOpHUTMBbI

HUX IIOCTPOCHUA 110 Ta6J'II/II_Ie HUCTHHHOCTH

2.9

Jlornueckue 3JICMCHTBHI B COCTaBC KOMIIBIOTEPA. Tpnrrep . CYMMaTOP.
MHOFOp&SpHZ{HHI’I CyMMarop. HOCTpOGHI/Ie CXEM Ha JIOTHYCCKUX JJIICMCHTAxX IIO0
3aIaHHOMY JIOTUYCCKOMY BBIPAKCHULO. 3anuch JOTHYECKOro BBIPAXKCHUA TIO

JIOTUYECKOM CXeMe

2.10

Mogenn wu MOJCIINPOBAHUC. ]_[eJ'II/I MOACIINPOBAHUA. A,Z[eKBaTHOCTB MOACIN

MoJIeTUpyeMoMy OOBeKTy wuiaM mporeccy. dDopmanuzanus NPUKIATHBIX 3ajad.




[IpencraBieHre pe3ynbTaTOB MOJCIMPOBAHMS B BHIE, YIOOHOM JUIsi BOCTIPHUSITHUS

4yenoBeKkoM. [ padudeckoe npencTaBieHNe JaHHBIX (CXEMBbI, TAOIHUIIbI, rPpaduKn).

2.11

[IpencraBnenue 1enbIx Yucea B MaMsATH KoMIbloTepa. OrpaHUYEHHOCTh JTMara3oHa
YyCcell TP OFPaHUYEHUH KOJIM4YecTBa pa3psaoB. [lepenosiHeHuEe pa3psaHON CETKH.
Be33nakoBbIe 1 3HAKOBBIE JaHHBIE. 3HAKOBEIN OUT.

JIBOWYHBIN JTOTIOTHUTEIBHBIA KOJI OTPUIIATENIBHBIX YHcell. [I0OMTOBBIC JIOTHYECKUE
onepanuu. Jloruueckuit, apudpmerrnueckuit u nuknuydecku capuru. Lludposanue ¢

MOMOTIIBIO0 TOOUTOBOM onepanuu "uckimtouaromee MJIN"

2.12

[IpencraBieHue BELIECTBEHHBIX YHMCEN B MaMSATH KOMIIbIOTEpa. 3Haualias 4acTb U
nopsiIoK yucina. /lnana3oH 3Ha4eHUN BeleCTBEHHBIX uucel. [IpobieMbl xpaHeHUs
BEILIECTBEHHBIX 4YMCEJ, CBS3aHHBIE C OrPAHUYEHHEM KOJIMYECTBA pa3psaoB.
BoinonHenue omeparuii ¢ BEIIECTBEHHbIMU YHCIAMHU, HAKOIUIEHHE OLIMOOK IMpHU

BBIYHCIICHUAX

2.13

I'padbr. OcHoBHBIE IOHATHA. Buiel rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHII, CIHCKOB CMEXHOCTH. PelieHue aaropuTMHUYECKHX
3aja4, CBSA3aHHBIX C aHAJIM30M IpadoB (IOCTPOEHHE ONTUMAIBHOIO IYTH MEXAY
BepIIMHAMHU rpada, ONpeleseHHe KOJIMYECTBA DPA3JIMYHBIX IyTeH Mexay

BEpIIMHAMU OPUEHTHUPOBAHHOTO AlIUKIMYECKOTO rpada)

2.14

HepeBwps. bunapnoe gepeBo. JlepeBps moucka. CrmocoOsl 00xoma jaepesa.
[IpencraBnenne apupMeTHyeckuX BbIpaKEHUH B BHJIE JepeBa. lcmoib3oBaHue

rpadoB U AepeBbEB MPU ONMMCAHUU 0OBEKTOB U MPOLIECCOB OKPYKAIOILIET0 MUpPa

2.15

JIMcKpeTHbIE WUIpbl JBYX WUIPOKOB C MoJiHOW uHpopMmanuei. [loctpoenue nepesa
nepebopa BapHaHTOB, OINHUCAHUE CTpaTerMU UIPbl B TaObIU4yHOU (opMme.

BLII/IrpLIHIHBIC W IIPOUT'PBIITHBIC ITO3HUIIUH. BLII/IrpLIHIHBIC CTpaTCrun

2.16

CpeI[CTBa HCKYCCTBCHHOI'0O MHTCJIJICKTA. I/II[eHTI/I(bI/IKaI_II/IH H IIOUCK H306pa)KeHHI>i,
PacCiiO3HaBaHUC JIMII. Hcnonp3oBaHue METOA0B HCKYCCTBCHHOI'O HHTCIIJICKTAa B
o6yqa}0mnx cucteMmax. Mcnolbp30BaHHE METO0B HCKYCCTBCHHOT'O HUHTCIIJICKTA B

poboTorexnuke. UuTepHer Beuieil. Heliponusie cetn

AJTOPUTMBI U TPOTpaMMUPOBaHUE

3.1

q)OpMaJ'II/ISaI_[I/IH MOHATHA aJIrOpUTMa. Mammuna TBIOpI/IHra KaK YHUBCpCAJIbHAA

MOJIE]Ib BBIYUCIICHUM

3.2

OreHka CI0KHOCTH BbIuuCIeHUH. Bpems paboTbl 1 00bEM HCHOIB3yeMOM MaMsATH,

HUX 3aBUCUMOCTL OT pa3MCpa HUCXOAHLIX ITaHHBIX. OLICHKE[ ACUMIITOTHYSCKOM




CJI0)KHOCTH aJITOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHOU cioskHOCTH. [lepeGopHbie
anropuTMsl. IIpumepsl pasIMYHBIX aITOPUTMOB PELICHUSA OJHOM 3aJadd, KOTOPBIE

HUMCIOT Pa3IMYHYIO CJIOKHOCTD

3.3

OnpeneneHne BO3MOXKHBIX — pE3yJbTaTOB  pabOThl  MPOCTEHIIMX  AJIrOPUTMOB
YIPaBICHUS HUCHOJHUTENSMU W BBIYUCIUTENBHBIX anroputmoB. OmnpeneneHue

WCXOJIHBIX JTAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET IaTh TPEOYEeMBbIi pe3ysbTaT

3.4

AnropuT™Mbl  00pabOTKM HATYpaJIbHBIX YHCEN, 3allMCaHHBIX B TO3WIMOHHBIX
CUCTEMax CUMCIICHHS: pa30MeHUe 3aliCy YUCIIa Ha OTJENIbHbIE IIU(PbI, HAXOKICHHE
CyMMBI U TIpOU3BEIEHUS 1P, HAXOXKJICHUE MAKCUMAIbHOW (MUHUMAIBHOM)
nuQpol.

[IpencraBnenne uucia B BHAE HaboOpa MPOCTBIX COMHOMKHUTENEH. AJTOpUTM
OBICTPOrO BO3BEJCHUS B CTeNEHb. [IoNCK MPOCTHIX YKCeN B 3a/laHHOM JIMaIia3oHe C

MMOMOTIIBIO anropuTMa "pemero Iparocena”

3.5

MHoropa3psiiHbIe TIeNbIe YHCIIa, 33/1a49H JJTMHHON apu(MeTHKH

3.6

SA3pik mporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHbIE, CUMBOJIbHBIE, JIoTndeckue. BerBnenus. CioxHbie
ycnoBus. [lukaer ¢ ycmoBuem. Iuxmbl mo mepemenHoi. OOpaboTka JaHHBIX,
xpaHsmuxcsi B (aiinax. TekcToBble u MBOWYHBIC (aiiabl. DalioBbIe MMEPEMEHHBIE
(daiinoBeie ykazarenu). Utenue u3 daiina. 3anuck B ¢ain. Pazouenue 3amaun Ha
nomzanaun. Iloamporpammbr  (mpoueaypbl u  ¢yHkuuu). McnonszoBanue

CTaHJIapPTHOU OMOIMOTEKHU SA3bIKA TPOrPAMMUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpouenypsl ¥ (QyHkuuu. Vcnosp3oBaHue creka IS

OpraHru3anu peKypCHBHBIX BbI3OBOB

3.8

Uucnennsle MeToabl. To4HOE W NPUOMMKEHHOE pEIICHHS 3aaadd. YucieHHOe
pellleHre YpaBHEHMH C MOMOUIbI0 mojdopa mapamerpa. YuWClIeHHbIE METObI
pelieHus  ypaBHEHHMil: Meroa mepebopa, METOJI  TOJOBUHHOTO  JEJICHUS.
[Tpubmmk€HHOE BBIYMCICHHE IJIMH KPHUBBIX. BbruncieHue ruiomaneit ¢uryp c
MOMOIIBI0 YHUCICHHBIX METOJOB (METOJ NPSIMOYTOJbHUKOB, METOJ[ Tpameruii).
ITouck ™akcumyma (MHUHHMYMa) (GYHKIUH OJHOM TEpEeMEHHOW MEeTOJI0M

ITOJIOBUHHOT'O OCJICHUSA

3.9

O6paboTka CHUMBOJIBHBIX JTAHHBIX. Berpoennsie GbyHKIUN SA3bIKA
MIPOrpaMMHpPOBaHUA Uil 00paOOTKH CHMBOJIBHBIX CTPOK. AJNTOpPUTMBI 00pabOTKH

CHUMBOJIbHBIX CTPOK: IMOACYET KOJIMUYECTBA MOSBJICHUNM CUMBOJIA B CTPOKE, pa36HeHHe




CTPOKM Ha cJIOBa IO IMPOOEIbHBIM CHMBOJIAM, MOMCK HOJCTPOKH BHYTPU JaHHOU
CTPOKH, 3aME€Ha HalIEHHOI MOJACTPOKH Ha JAPYryro CTPOKY. ['eHepalus Bcex CloB B
HEKOTOpPOM angasure, YIOBJIETBOPSIONINX  3aJaHHBIM  OrPAHUYECHUSIM.

[IpeoOpa3oBaHue YnciIa B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBsl M IIOCJIENOBATEIbHOCTA  4Hcel.  Bpruncienne  000OMIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHBAa HJIM YHCIIOBOM IMOCIEAOBATEIILHOCTH (CYMMBI,
MIPOU3BEICHUSI, CPEIHEr0o apu(PpMETUYECKOTO, MHUHHUMAIBHOTO W MAaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJICTBOPSIOMINX 33J]aHHOMY YCJIOBHIO).
JluHelHbII TOWCK 3aJaHHOTO 3HAYEHUS B MacCuBe. AJTOPUTMBI pPabOTHI C
JJIEeMEHTAaMHU MacCMBa C OJHOKpPATHBIM MPOCMOTpoM MaccuBa. CopTHUPOBKa
OJIHOMEpPHOTO MaccuBa. [IpocTeie METOIBI COPTUPOBKU (METOI MY3BIPbKAa, METO/I
BBIOOpA, copTHpoBKa BcTaBKamu). COpTHUpOBKa ciusHUEM. bwicTpas copTHpoBKa

MaccuBa (anroput™ Quicksort). J[Bon4HBIN MOUCK B OTCOPTUPOBAHHOM MACCHBE

3.11

JIByMepHbIE MacCUBBI (MaTpUILIbI). AITOPUTMbI 00paOOTKH IBYMEPHBIX MAaCCUBOB:
3aI10JIHEHHUE JBYMEPHOT'O YMCIOBOIO MAacCUBa 110 3a/IJaHHBIM IpaBUJIaM, IOMCK
3JIEMEHTAa B IBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa (MUHUMYMa) U CyMMBbI
3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IIEPECTAHOBKA CTPOK U CTOJIOLIOB IByMEPHOIO

MacCuBa

3.12

CrnoBapu (accouuaTHBHBICE MAaCCHBBI, OTOOpa)keHus). Xomi-tadnuiel. [locTpoenue

aJ'I(baBI/ITHO-LIaCTOTHOl"O CJIOBapA IJid 3aIaHHOT'O TCKCTa

3.13

Crexku. AnHanu3  NpaBUIBHOCTH  CKOOOYHOTO  BBIpAKEHHUA.  Bpluncrienue
apu(PMeTUYECKOTO BBIPAXKEHUS, 3alucaHHOro B mocTdukcHoil dopme. Ouepenu.

Hcnons3oBanne oucpean st BPEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

AJ'IrOpI/ITMLI Ha rpacbax. HOCTpOCHI/Ie MHUHHUMAJIbHOT'O OCTOBHOI'O ACPCBA
B3BCHICHHOI'O CBA3HOI'O HCOPUCHTUPOBAHHOT O rpa(ba. KommuecTtBo Pa3JIMIHbIX
HYTGI;'I MCXKAY BEpHIMHAMU OPUCHTUPOBAHHOI'O AlITUKIIMYECKOTI'O rpa(ba. AJ'IFOpI/ITM

JlerkcTphl

3.15

JlepeBbs. Peanusauus nepeBa ¢ HOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHbBIE
(Ounaphsie) nepeBbs. [locTpoeHue nepeBa A 3a1aHHOTO apU(PMETHUECKOTO
BbIpaxkeHUs. PekypcuBHBIe anropuT™bl 00Xo/a Jepesa. Mcrnonp3oBaHue cTeka U

ouepeau it 00xo/a AepeBa

3.16

I[I/IHaMI/ILIeCKOC MporpaMMHUpOBAaHNC KaK METO PCIICHUA 3a/1a4 C COXpaHCHUCM

MMPOMCIKYTOYHBIX PC3YJIbTATOB. 33.I[a‘-II/I, pemiacMbIC € TIOMOUIBIO TUHAMHUYCECKOT'O




MIPOrpPaMMHPOBAHUS: BBHIYHCICHUE PEKYPCUBHBIX (DYHKIIMIA, TOJCUET KOJTMUECTBA

BapUaHTOB, 3a/la41 OITUMHU3allUN

3.17

[TonsiTHe 06 00BEKTHO-OPUSHTHPOBAHHOM MTPOTpaMMUpPOBaHUU. OOBEKTHI U KIIACCHI.
CaoiicTBa u MeTO1bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHan3. PazpaboTka
MpOrpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO Toax01a. MHKancynsuus,

HacJleJ0BaHUE, OJIUMOPPU3M

NudopmanioHHbIe TEXHOJIOTUN

4.1

Amnanu3 nanabix. OCHOBHBIC 33/1a4 aHAIM3a JAHHBIX: TPOTHO3UPOBAHKE,
KJlaccuuKalus, KjJacTepusalus, aHajin3 oTKIoHeHuH. [locnenoBaTenbHOCTD
pelieHus 3a/1a4 aHaIn3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYHUCTKA U OT[EHKA
KauecTBa JIaHHBIX, BBIOOP U (MJIH) TOCTPOCHUE MOJIEIH, TTPeoOpa30BaHNE JIaHHBIX,
BHU3yalIM3aIlusl JaHHBIX, HHTEPIPETAIHs pe3yabTaToB. [IporpamMmmHubIe cpeacTBa u
HNuTtepHeT-cepBuCH 1715 00paOOTKU U TIPEICTABIICHUS TaHHBIX. bosbIe m1anHbIe.

Marmmunnoe oOydeHue

4.2

Ananus AaHHBIX C MTOMOIIBIO 3JICKTPOHHBIX Ta6.]'H/II_I. Brruncnenue CYMMBI, CPCIHETO
apupMeTHIeCKOro, HanOoJIbIIEro (HAUMEHBIIIETO) 3HAYCHUS TUATIa30Ha.
Brranciienue ko3¢ GuirieHTa KOppessiiuy AByX psSIoB TaHHbIX. [locTpoeHune
CTOJI0YATHIX, TMHEWYATHIX M KPYroBBIX Auarpamm. [loctpoenne rpadukoB QyHKIHH.
[TonGop nuHUM TpeHa, pelIeHue 3a1ad IPOTHO3UPOBaHuUs. Pemenne 3ana4y

ONITUMHU3AIMU C IIOMOILIBIO 3JICKTPOHHBIX Ta6J'II/IH

4.3

Z[I/ICerTI/ISaI_[I/IH IIpru MaTEMaTUICCKOM MOACIUPOBAHHNHU HEIIPEPHIBHBIX ITPOLECCOB.
MO,[[GJ'II/IpOBaHI/Ie JABUKCHU. MO,I[CHHpOBaHI/Ie OHMOJIOTHYECKUX CUCTEM.
MaremMaTudeckue MOJECIN B S9dKOHOMMUKECE. BrrancnourensHbIC OKCIICPUMECHTEI C
MOACIIAMU. O6pa60TKa PE3YIbTATOB SKCIICPUMCHTA. MeTto1 HauMeHBIIUX
KBaJApaToB. OHGHKa YHUCJIOBBIX ITapaMETPOB MOACIINPYEMbBIX 00BEKTOB U IIponcCCoB.

Boccranosnenue 3aBUCUMOCTEH O pe3yiibTaTaM 5KCIICPUMEHTA

4.4

BepOHTHOCTHLIe MoJienu. MeToanl MOHTG'KapJ'IO. HmutamuonHoe MOACIINPOBAHUC.

CucTeMBl MaccoOBOI'O O6CJIy>KI/IBaHI/I$I

4.5

TaGnuunsle (pensiuoHHbIe) 0a3bl AaHHBIX. Tabnuna - npeacTaBieHue CBeAEHU 00
oHOTUIHBIX oObekTax. [lose, 3amuck. Kitou tabmunpsl. PaGota ¢ rotoBoit 0a3oif
JaHHBIX. 3arnojHeHue 0a3bl JaHHBIX. [loMCK, COPTHPOBKA W (QUIBTpALUs JaHHBIX.
3ampocsl Ha BBIOOPKY JIaHHBIX. 3ampochkl ¢ MapaMmerpaMu. Beruucisemsle mojis B

3arpocax. MHoroTabnIuuHble Oa3bl JaHHBIX. THIBI CBs3EH MCKOY Ta6J'II/II_[aMI/I.




Bremmnuii kmrou. LlenoctHocTs 6a3bl JaHHBIX. 3apOChl K MHOTOTA0MUYHBIM 0a3zam

JaHHBbIX

4.6

TexcroBelii mpoueccop. CpeacTBa MOKUCKa U aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
CrpykTypupoBaHHbBIE TEKCTOBbIE JIOKyMeHThl. CHOCkM, oryasieHue. IIpaBuna

IUTHPOBAHUS UICTOYHUKOB U 0popMIIeHHS OMOINOTpadhuIecKuX CChIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

e Uudopmatuka. 10 xnacc. bocosa JI.JI., bocoa A.}O. O61mectBo ¢
orpann4eHHoi oTBeTcTBEHHOCTHI0 « BMHOM. JlaGopaTopus 3HaHUII»;
AxunonepHoe o6mmectBo «M3narensctBo «IIpocBenienue»

e Uudopmatuka. 11 knacc. bocosa JI.JI., bocosa A.}FO. ObmectBo ¢
orpaHn4eHHoi oTBeTcTBEHHOCTHI0O « BMTHOM. JlaGopatopus 3HaHU»;

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Nudopmatuka (yrimyoseHHbI ypoBeHb). Peanm3zanus tpedoBannii ®I'OC
cpenHero o01iero oopazoBaHusi: MeToandeckoe rnocoodue st yuurens / [H.H.
CampuikuHa]. — M. : ®T'BHY «HCTUTYT CTpaTeruu pa3BUTHs 00pa30BaHUS,
2023. — 226 c. : u.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://edsoo.ru/

https://uchi.ru/

https://minobrnauki.gov.ru/

https://edu.gov.ru/

https://education.bashkortostan.ru/



