MyHuuHnaabHOe Ka3eHHOe 00111e00pa3oBaTeIbHOe YUpeKIeHHe
«Cpennsis 001eodpaszoBarebHas MKO0JIa Ne6
umenu Muxauia FOpsesuya JlepmonroBa» r. bakcana

COI''TACOBAHO YTBEPXIEHO

3amecTuTenb qupekTopa rno Y BP [Tpukazom gupekropa

MKOY «COII Ne6 um. MLIO.
JlepmonTOBa» r. bakcana
Mamxerosa A.JL ot 28.08.2025r. Ne

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «MHpopmaTika» (0a30BbIid ypOBEHD)
st 10-11 xnaccoB cpenHero o01ero oopazoBaHus
Ha 2025-2026 y4eOHbI T0O1

Bbaxcan, 2025 roa



COJIEP)KAHME

TIOSICHUTEJIBHAZST SATTHICKA ... ..ottt ettt e e e aaaaasaasaaasasaasseassassaees 3
COLEPIKAHUE OBYUEHIS ........oooiiiiiiiieeeeee e ettt eete e e e ettae e e eeaaae e e eeaveee e eeaaeeeeeenneeaenn 6
T1O KTTACC ettt ettt e e e e e e et e et e e e e e e et et e e eee e ettt e ettt tttaa——————ttttrtar————————o 6
T 1 KTIACC ettt ettt ettt e e e e e e et et et e e e e e et e et eeee e ettt e ettt tttaa—————tettrtar————————o 8

ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHNS IMTPOI'PAMMEBI 110 UHOOPMATHKE

HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS.........cocoiiiiiiiiiiiiiciccecceceeeeceece e 11
JIAUHOCTHBIE PEBYIIBTATBL .....uvvveeeuerveeeesurreeessssreesssssreesasssseesssssesessnsseeessssssesssssssessessssesssssssesssssseessssseeessnssees 11
METANPEAMETHBIC PEIYITBTATBL......ueeeeeurreeeererreeeassrreesasseeesassseeesasseeessssssessssssseessssssesssssseeesssssseesssseeesssssees 12
TIPEIMETHBIE PEBYIIBTATEL .......eeeeeuvreeeesurreeeesssreeessssreesassseeessnsseeessssseeesssssseesessssessessssesssssseessssssseesssseeesssssees 15

TEMATHUYECKOE TINTAHHPOBAHUE.........ccoooiiiiiiiiiiiteeetee ettt 18
L KITACC ...ttt ettt et et h e e e b e e bt e bt bt saneene s 18
L1 KJTACC ..ttt ettt et et e b e e bbbt s e as 28

[IHEPEYEHD (KOJUDOHNKATOP) PACITPE/JEJEHHBIX 1O KJIACCAM ITPOBEPSIEMbIX
TPEBOBAHUU K PE3VJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
[IPOTPAMMSBI CPEJHEI'O OBILEI'O OBPA30OBAHUS U DJIEMEHTOB COJEPXXAHUS

T1IO MHDOPMATHIE ......coooiiiiiiiiiiiieee ettt ettt et e e e e e e e e e e e as s aasaaaaaasaaaaasaasassananees 39
T1O KTTACC ettt ettt ettt e e e e e e ettt e e e e e e e ettt eeee e ettt et aeetttt b ——————ttttttran————_ 39
L1 KITACC ceteiiiiieieeeeeeeeeeeeeeeee e ——— 43



OepnepanbHasi paboyasi mporpamma 1o ydeOHomy mpeametry «HUuHdpopmatukar
(6a3oBbIN ypoBeHb) (mpenmeTHasi oOiacTh «Martematuka u uH(bOpMaTukay) (manee
COOTBETCTBEHHO — TIIporpaMma 1o HHpOpMaTHUKe, HUHPOpPMATUKA) BKIIOYAET
MOSICHUTEINIbHYIO 3aMUCKY, COAEp:KaHNe 00yUYeHUs, TUNIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MpOrpaMMbl 10 UHPOPMATUKE, TEMATUUECKOE IIAHUPOBAHUE, IepedyeHb (KoaudukaTop)
pacrpe/ielIeHHbIX M0 KJlaccaM MPOBEPSIEMbIX TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO 00IIero oOpa3oBaHus U JIEMEHTOB
cojiepkanus o HHGOPMATHUKE.

[TosicHuTenbHAs 3aMKUcKa OTpaXKaeT OOIIKE LENU U 3aa4K U3yUeHUS] UHPOPMATUKH,
XapaKTePUCTUKY TCUXOJOTUUECKUX TMPEANOChUIOK K €€ U3YYEHUIO O0ydaroluuMHCH,
MECTO B CTPYKType Yy4yeOHOro IUjlaHa, a TaKXke MOAXOJbl K OTOOpY COAepKaHWUS,
K ONpPENENICHUIO0 IUIAHUPYEMBIX pE3yJbTaTOB U K CTPYKTYpe TEMaTUYECKOIro
MJIaHUPOBAHMUSL.

Conepxxanue OOy4YeHHUsI PpPACKPBIBAET COJEpXKATENbHbIE JIMHUU, KOTOpPHIE
MpeuiaratoTcs st 0053aTeIbHOTO M3YUYEHUsI B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
ob1rero o6pa3oBaHus.

[Inanupyembie pe3ynbTaThl OCBOCHHSI MPOrPAMMBI 1O MH(OPMATHUKE BKIHOYAIOT
JUYHOCTHBIE, METAalpeJAMETHbIE PEe3yJbTaThl 32 BECh MEPHUOJ OOy4YEHUS Ha YpPOBHE
cpeaHero o6iiero oOpa3oBaHUs, a TaKXe MPEAMETHBIE JOCTHXKEHHS OO0ydYarollerocs
3a KaXJIbIi TOJ] O0Oy4EHHUs.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo uHpOpMaTHKE Ha yYpOBHE CPEIHETO OOIIEero 0Opa3oBaHMs NaeT
MPEICTABIICHUE O IEAX, OOIIed cTpaTeruu OOyYeHWs, BOCIHTAHHUS U Pa3BUTHUSA
oOyuaromuxcs cpefictBamu yuebnoro npeamera «MubopmaTukay Ha 0a30BOM ypOBHE,
yCTaHaBIMBAeT o0O0s3aTENbHOE TMPEAMETHOE COJCpKaHHWe, TMpPEeayCMaTpUBaeT €ro
CTPYKTYPUPOBAHHE TIO pa3jeiiaM M TeMaM, OIIPeIesIeT pacipeaesieHne ero mo Kiaccam
(romam u3yudeHus).

[Iporpamma 1o wH(MOpPMATHKE OIpEAeIseT KOJWYSCTBEHHBIE W KAadeCTBCHHBIC
XapaKTEePUCTUKU y4eOHOTO Marepuaja JUisi KaKIOro Toja W3yYeHHUs, B TOM YHCIIC
JUISE  COMIEPIKATENTbHOTO HAIMOJMHEHWS PAa3HOTO BHJA KOHTPOJS (MPOMEKYTOUHOU
aTTeCTallMi 00YyYarONIUXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX pabOT, TOCYIapCTBEHHON
UTOTOBOM  arrecranuu). [lporpammMa 1o wWHPOPMATHKE  SBISAETCS  OCHOBOU
JUISE  COCTABJICHHSI ABTOPCKUX YyYEOHBIX TIPOrpaMM U YYCOHHKOB, MOYPOYHOTO
TUTAHUPOBAHMSI KypCa YUUTEIIEM.

NudopmaTka Ha ypOBHE CpeIHETO 00IIETO 00pa30BaHUS OTPAKAET:

CYIIHOCTh HH(POPMATHKH KaK HAYIHON TUCIIUTIINHBI, H3yJarOIIe 3aKOHOMEPHOCTH
MPOTEKaHUSI ¥  BO3MOXKHOCTH  aBTOMATH3allud WH(GOPMAIIMOHHBIX  MPOIIECCOB
B Pa3UYHBIX CHCTEMaX;



OCHOBHBIE 00J1aCTH NMPUMEHEHUS UH(DOPMATUKH, MPEK]IEC BCEr0 MHPOPMAIIMOHHBIE
TEXHOJIOTHH, YIIPaBIEHUE U COLUANIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  uHpopMatuku U UH()OPMAIIMOHHOM
NEeSTETLHOCTH.

Kypc wundopmatuku Ha ypoBHE CcpelHEro oOmero oOpa3oBaHUs SBISETCS
3aBEpIIAIONIUM STallOM HEMNPEPHIBHOM MOATOTOBKH OO0ydaronuxcsi B  00JacTu
uHpopMaTUKU U MHOOPMAIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTUH, OH OMUpaeTCs
Ha Coj/iep>KaHKe Kypca MHPOPMATUKHU YPOBHS OCHOBHOTO 0O0IIeT0 00pa30BaHUS U OIBIT
MOCTOSTHHOT'O TPUMEHEHUsS] MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, JaeT
TEOPETUYECKOE OCMBICIIEHUE, MHTEPIIPETALINIO U 0000IIEHHE STOTO OMbITA.

B conmepxxanun yueOHoro mnpenmera «MubopMaTtuka» BBIAEHSIOTCS YEThIpE
TeMaTUYECKUX pa3jena.

Paznen  «ludpoBas rpamMOTHOCTB»  OXBaThIBAa€T  BOINPOCHI  YCTPOIICTBA
KOMIIBIOTEPOB U JIPYTUX 3JEMEHTOB HU(PPOBOTO OKPYKEHUSI, BKIIOUYAs KOMIBIOTEPHBIE
CETH, HCIOJIb30BAHHE CPEJCTB ONEPAlMOHHON CHUCTEMBbI, paboTy B cetu HMHTepHer
Y UCIOJIb30BaHUE UHTEPHET-CEPBUCOB, HH(DOPMAIIMOHHYIO O€30MaCHOCTb.

Paznen «Teopetnueckre OCHOBBI UH(POPMATUKI» BKIIOYAET B C€O0sl MOHATUIHBIMN
anmapaT UH(OpPMATHKK, BOMNPOCHl  KOJUPOBaHHS  HHGOpPMALUM, H3MEPEHUS
MH(QOPMAIIMOHHOTO 00beMa JAaHHBIX, OCHOBBI aireOphl JIOTUKH U KOMIIBIOTEPHOTO
MOJEIIUPOBAHUSI.

Paznen «Anroput™Mbl W HOpPOrpaMMUPOBAHUE» HAMPABJIEH HA Pa3BUTHE
AITOPUTMUYECKOTO MBIIUJIEHUS, pa3pabOTKy alropuTMOB, (POPMHUPOBAHUE HABBIKOB
peanu3aiy IporpaMmM Ha BEIOPAHHOM SI3bIKE MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHSI.

Paznen «UMuHpopmanmoHHble TEXHOJOTHM» OXBAThIBAET BOIMNPOCHI MPUMEHEHUS
MH(QOPMAIIMOHHBIX TEXHOJIOTUM, pEAJM30BAHHBIX B MPUKIATHBIX MPOTPAMMHBIX
MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCIE MPHU PEIICHUU 3a/1a4 aHAJIU3a JaHHBIX,
UCIIOJIb30BaHuE 0a3 TAaHHBIX U AJIEKTPOHHBIX TAOIUIL ISl PEIICHUS TPUKIIAIHBIX 3a]1a4.

PesynbTaThl 0a30Boro ypoBHs u3yueHusi ydyeOHoro mpeamera «HMuHdopmatukar
OpPUEHTUPOBAHbI B TMEPBYIO OdYEpeab Ha OOUIyI0 (PYHKIHOHAIBbHYIO TPaMOTHOCTb,
MOJTy4YeHHE KOMIIETEHTHOCTEW I MOBCEIHEBHOM >KM3HM U 00miero pasputus. OHuU
BKJIIOYAIOT B CEOSI:

MOHMMAHHWE TpPEAMETa, KIIOYEBBIX BOIMNPOCOB U OCHOBHBIX COCTABJISIONIUX
AJIEMEHTOB U3y4aeMoil MpeAMETHOM 00JacTu;

yYMEHHE peliaTh TUIIOBbIE MPAKTUUYECKUE 3a/1a4H, XapaKTEPHBIE JJIsl UCIIOJIb30BAHUS
METOJIOB U UHCTPYMEHTApUS IaHHOU MPeIMETHOU 001acTH;

OCO3HAaHHME PaMOK HM3y4aeMON MpeJAMETHON 00JacTH, OTPAHUUYEHHOCTH METOJIOB
Y UHCTPYMEHTOB, TUIIMYHBIX CBSI3€U C IPyrUMHU 00JIACTSIMU 3HAHUSL.

OcHoBHast 1enp u3ydeHuss ydeOHoro mnpenmera «UMHdbopmatukay Ha 0a30BOM
YPOBHE IJisi YPOBHSI cpeaHero oomiero oOpazoBaHusi — obOecriedeHue AalibHEHIIero
pa3BuTUsd UHGOPMAIMOHHBIX KOMIIETCHIIMI BBITYCKHHKA, €r0 TOTOBHOCTU K >KU3HU



B YCJIOBHUSIX pa3BUBAIOIIETOCS WH(DOPMAIIMOHHOTO OOIIECTBA U BO3pacTarolen
KOHKYPEHIIMM Ha pBhIHKE Tpynaa. B cBs3u ¢ 3Tum uszyuenue undpopmatuku B 10-11
KJIacCax JIOJHXKHO 00ECIIeUnTh:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O pOJM HUHPOPMATUKH, WHPOPMAIIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

c()OpPMUPOBAHHOCTh OCHOB JIOTUUECKOTO M aJITOPUTMUYECKOTO MBIIIICHUS,

c(hOpMUPOBAHHOCTh YMEHUH pa3znnuyaTh (PakThl U OLEHKHU, CPABHUBAThH OI[EHOUHBIE
BBIBOJIbI, BHJETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUS U CBSI3b KPUTEPHUEB
C OINpENEICHHOW CHCTEMOW LIEHHOCTEH, IMPOBEPATh HAa JIOCTOBEPHOCTh M 0000IIATh
uHdopmanuio;

c(hOpMUPOBAHHOCTh MPEJACTABICHUN O BIUSHUM WHPOPMAITMOHHBIX TEXHOJIOTHH
Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, MOHUMAHHE COLUAIBHOTO, SKOHOMHYECKOTO,
MOJIUTUYECKOT0, KYJIbTYPHOTO, IOPUIUYECKOT0, MPUPOJAHOTO, SPrOHOMHUYECKOTO,
MEJIUIIMHCKOTO ¥ (PU3HOJIOTMYECKOI0 KOHTEKCTOB MH()OPMALIMOHHBIX TEXHOJIOTHH;

NPUHATHE TMPABOBBIX U JTHUYECKUX AaCMEKTOB HH(GOPMALMOHHBIX TEXHOJOTHH,
OCO3HAHHUE OTBETCTBEHHOCTH JIOJICH, BOBJICUYEHHBIX B CO3/IaHHE U HCIOJIb30BAHUE
MH()OPMAIIMOHHBIX CUCTEM, paclpoCTpaHeHre HH(OpMaIIUH;

CO3JaHUE YCIOBUM i1 pa3BUTHS HABBIKOB Yy4eOHOH, NPOEKTHOM, Hay4dHO-
UCCIIEIOBATENIbCKOM W TBOPYECKOW  NIESITENBHOCTH, MOTHBALUM  OOY4YarOUIUXCS
K CaMOpPa3BUTHIO.

OG1ee uKciio 4acoB, PEKOMEHI0BAHHBIX ISl U3yYeHUs UHPOPMATUKH, — 68 4acoB:
B 10 xnacce — 34 gaca (1 yac B Heento), B 11 kinacce — 34 yaca (1 yac B Hezieno).

bazoBblii ypoBeHb H3ydeHUS WHPOPMATHKA PEKOMEHAYETCS [JIsl CIEeAYIOIINX
npoduieii:

€CTECTBEHHO-HAYUYHbIN NPO(PHIib, OpUEHTUPYIONTUN 00ydarOIUXCs Ha Takue chepsl
NeATeNbHOCTH, KaK MEIUIIMHA, ONOTEXHOJIOTUH, XUMUS, PU3HUKA U IPYTHE;

COI[MAJIbHO-DKOHOMUYECKUNH  TpoQuiab,  OPUEHTHUPYIOIMK  OOydaroumuxcs
Ha npodeccuu, CBA3aHHBIE C COLUUANBHOW cdepoil, (¢uHaHCaMU, HKOHOMHKOM,
yIpaBl€HUEM, TPEANPUHUMATEILCTBOM U IPYTUMU;

YHUBEPCAIbHBIN TPO(UIIb, OPUEHTUPOBAHHBIN B IEPBYIO OUEPEIb Ha O0YyHAIOITUXCS,
4ell BBIOOP HE COOTBETCTBYET B IMOJHOM Mepe HU OJTHOMY U3 YTBEPKICHHBIX PO UIIEH.

bazoBblii  ypoBeHb u3yueHHUs] UHPOPMATHKUA  OOECIEUMBAET  IMOJTOTOBKY
00yyJarommxcsi, OpUEHTUPOBAHHBIX HA T€ CIIEIMAIIBHOCTH, B KOTOPHIX HH(POPMAIMOHHBIE
TEXHOJIOTUU  SIBIISIIOTCS  HEOOXOJUMBIMM  MHCTPYMEHTaMU  IPOQecCHOHATbHOU
NESATeNbHOCTU, YYaCTUE B MPOEKTHOW M MCCIEA0BATEIbCKOU NIESITEIHbHOCTH, CBA3aHHON
C MEXKIUCIUIUIMHAPHON U TBOPUYECKON TEMAaTUKOM, BOBMOXKHOCTb pelIeHUs 3a/1a4 0a30BOT0O
YPOBHSI CJIOKHOCTH EMHOT0 rocy1apcTBEHHOTO 3K3aMeHa 1o HHPOPMATHKE.

[TocnenoBaTenbHOCTh U3YyUEHUS TEM B IPEJEIax OJHOTO rojia 00yYeHUSI MOKET OBbITh
M3MEHEHA 10 YCMOTPEHUIO YUUTENIS MPU MOATOTOBKE paboyei mporpaMMBbl U OYPOYHOTO
MJIaHUPOBAHMUSL.



COAEPKAHUE OBYYEHMUAA

10 KJIACC

udpoBasi rpaMOTHOCTH

TpeboBaHus TEXHUKU O€30MACHOCTHM M TUTHUEHBI MPHU pabOTe C KOMIBIOTEpAMU
U JPYTUMH KOMIIOHEHTaMH [IU(POBOTO OKPYKEHUS.

[Mpunuuner  paboTel  kKommbloTepa. IlepcoHanbHBIl  KOMIBIOTEP. BbIOOp
KOH(UTYpali KOMITbIOTEpPA B 3aBUCUMOCTH OT pPEeIllaeMbIX 3a/1au.

OcCHOBHBIE TEHACHIMU Pa3BUTUSI KOMIIBIOTEPHBIX TexHoJoruil. Ilapamnenbhbie
BbIuKclieHus1. MHorompoueccopHbie cucteMbl. CynepKoMIbiOTEpbl. MUKPOKOHTPOJLIEPHI.
PoGoTusnpoBaHHbie MPOU3BOJICTBA.

[IporpammHuoe oOecneueHre KOMIbIOTEPOB. Buabsl mporpamMmHoro obecredyeHust
1 ux HazHaueHue. OCOOEHHOCTH MPOTrpaMMHOr0 oOecreueHus: MOOMIIBHBIX YCTPOMCTB.
OmnepaunonHas cucteMa. [loHsiTHE O CHCTEMHOM aJMUHUCTPUPOBAHUU. VHCTAMISIUSA
U JIEUHCTAIIISLNS TPOrPAaMMHOT0 00eCIeUeHHUs.

@aiinoBass cucrema. [louck B QainoBoit cucteme. OpraHuzanus XpaHEHHs
1 00pabOTKU JTaHHBIX C MCIOJIb30BAHHUEM HHTEPHET-CEPBUCOB, O0IAYHBIX TEXHOJIOTHUM
1 MOOMJIBHBIX YCTPOMCTB.

[IpuknanHpie KOMIOBIOTEPHBIE MPOrpaMMbl JUIsl PEIICHUS THUIIOBBIX 3ajad
1o BbIOpaHHOM cnienuanu3anuu. CUCTEMbI aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHUSI.

[IporpammHoe oOecniedenue. JIuneH3MpoBaHHE MPOrPaMMHOIO oOecreyeHus
u uudpoBbix pecypcoB. [IpompuerapHoe M CBOOOJHOE MPOrpPaMMHOE OOECIEUYECHHE.
KoMmmepueckoe W HEKOMMEpPUYECKOE UCIIOIb30BaHUE MPOTPAMMHOTO OOECIeUeHUs
u 1UdpoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBJIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoii  ®enepanuu, 3a HENPAaBOMEPHOE HCIOJIb30BAHHE MPOrPAMMHOIO
obOecrnieueHus: U HUPPOBBIX PECYPCOB.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmanus, naHHble U 3HaAHUA. Y HUBEPCAIBHOCTH TUCKPETHOTO MPEACTaBICHUS
uHpopmanuu. J[BomuHoe KoaupoBaHue. PaBHOMEpHbIE W HEPABHOMEPHBIC KOJIBI.
Ycnosue ®ano. Iloaxonst k wusMmepeHuto wuHpopmanuu. CyIHOCTH OOBEMHOTO
(andaBUTHOTO0) MOAX0/a K U3MEPEHUIO HH(POpMaIIUH, OnIpeieSIeHre OUTa C TOYKH 3PEHUS
andaBUTHOTO MOAX0Ma, CBSI3b MEXKAY pa3zMepoM andaButa U HHGOPMALIUOHHBIM BECOM
CUMBOJIa
(B MpENIoNOKEHUU O PABHOBEPOATHOCTH TIOSIBIICHUSI CHUMBOJIOB), CBSI3b MEXKIY
eAUHULIaMU u3MepeHus uHdopmanuu: Out, Oaitt, KOaitr, Mb6aiit, ['6aiiT. CymHOCTb
colepKaTebHOTO  (BEpOSTHOCTHOTO) TOAXOJa K  H3MEpeHuio uH}opmaiuw,
ompezeaeHue OnTa ¢ MO3UIIUH COJIEP>KAHUS COOOIITCHHUS.

Nudopmanmonnsie npoueccol. llepegaua undopmaruu. VMcTouHuk, TpUEMHUK,
KaHaJ CBSI3U, CUTHAJI, KoJaupoBanue. VMckaxxenune nndpopmanuu npu nepeaaye. CKopocTb
nepeayu JaHHBIX 10 KaHaly CBSI3U. XpaHeHHe UHpopMmanuu, oO0beM MNaMsTH.



O6pabotka uHpopmaruu. Buasl o0paboTku wuHbOpMaALUKU: TOJIYYEHUE HOBOTO
cojiepkaHusi, u3MeHeHue Gopmbl npejacTaBieHus uHbopmanuu. [louck nnpopmanuu.
Ponps undopmanu u nHGOpPMaIMOHHBIX MTPOIIECCOB B OKPYKAIOIIEM MUPE.

Cucrembl. KOMIOHEHTBI CUCTEMBI U UX B3aumojaeicTBue. CUCTEMBI YIIPABIICHHUS.
VYnpasnenue kak HHGOpPMaIIMOHHBIN TTporiecc. OOpaTHas CBA3b.

Cuctembl cuucneHus. Pa3BepHyTas 3amuch IedbIX HW  JpOOHBIX YHCEN
B MO3UIMOHHBIX CHCTEMax cuucieHus. CBONCTBA MO3UMLIMOHHOM 3allMCH YHCHA!
KOJIMYECTBO LU(P B 3aMUCH, NPU3HAK AEIUMOCTH 4YHCJIa HAa OCHOBAaHUE CHUCTEMBI
CUMCJICHUS. AJITOPUTM TE€peBOJia IEJIOro uuciia u3 P-M4HOW CUCTEMBI CUUCIEHUS
B JIECATUYHYIO. AJNTOpUTM TiepeBoJa KOHEUHOW P-wuHON npodu B JECATHYHYIO.
AJropuT™M mepeBoja IEeJIOro Yuciia U3 JAECATUYHOM CUCTEMBbl CUUCIeHUus B P-uunyio.
JIBonuHas, BOCbMEpUYHAs U IIECTHAAIaTEpUYHAsl CUCTEMbl CUMCIICHUS, IEPEBOJI YUCEN
MEXJy STUMH CUCTeMaMUu. Apu@MeThyecKue ornepalnud B MO3UIUOHHBIX CHUCTEMax
CUHCIICHHUS.

[IpencraBienrie 1EABIX M BEIIECTBEHHBIX YHCENT B TMaMSITH KOMIIBIOTEpA.

KonupoBanue texctoB. Konuposka ASCIL. OgnobaiitHeie koaupoBku. CTaHaapt
UNICODE. Konuposka UTF-8. Onpenenenne uHPOpMaIMOHHOTO 00BbeMa TEKCTOBBIX
COOOILIEHUH.

Konuposanune wuzoOpaxenuit. OneHka HHPOPMAIMOHHOTO O0BEMa PaCTPOBOIO
rpauyeckoro M300paKeHUST MPU 33aJaHHOM Pa3pEIICHUH U TIIyOMHE KOJIUPOBAHUS
1BETA.

KonupoBanne 3Byka. OrleHka HHPOPMAIMOHHOTO OObeMa 3BYKOBBIX JaHHBIX
MIPU 33/IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anre6pa noruku. BeickaszpiBanus. Jlornueckue onepanuu. TaOGnuIilbl ICTUHHOCTH
JIOTUYECKUX OMNEepaluil «TU3bIOHKIUY, KKOHBIOHKIUS, «MHBEPCUSY, «UMILTUKALIH,
«OKBHUBaJeHIUs». Jlormueckue BbIpakeHUs. BplunclieHHE JOTUYECKOTrO 3HA4YeHUs
COCTaBHOI'O BBICKa3bIBAHUS MPU U3BECTHBIX 3HAUEHUAX BXOSIIHNX B HETO 3JIEMEHTapPHBIX
BbICKa3bIBaHUH. TabIUIIbl MCTUHHOCTH JTIOTUUECKUX BhIpaKeHU. Jlornueckue onepanuu
Y OIEpALIMU HAJlI MHOXKECTBAMH.

[Ipumepsl 3akoHOB  anreOphl  JIOTMKUA. ODKBHUBAJEHTHbIE MpeoOpa3oBaHUs
JOTUYECKUX BhIpakeHul. Jlornueckue pyHkiuu. [locTpoeHne 10ruaeckoro BeIpaXxeHusl
C JaHHOW Talnuied HUCTUHHOCTH. Jlormueckue nHIEMEHThl KOMIbioTepa. Tpurrep.
Cymmarop. IloctpoeHne cXeMbl Ha JIOTMYECKMX JJIEMEHTaxX IO JIOTHYECKOMY
BBIPAKECHUIO. 3aIUCh JIOTUYECKOTO BBIPAKEHHUS 10 JIOTHYECKOU CXEME.

NudopmannoHHbie TEXHOJIOTUU

TekcroBbiii mpoueccop. PenmaktupoBanne u  QgopmarupoBanue. IIpoBepka
ophorpadun u rpammarrku. CpeacTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
Hcnone3oBanne crtwiie. CTpyKTypUpPOBaHHBIE TEKCTOBbIE JTOKYMEHTBL. (CHOCKH,
ornasienue. Obnaunsie cepBuchl. KomnexkTuBHas padoTa ¢ TOKyMEHTOM. MIHCTpyMEHTHI
peLieH3UPOBaHUs B TEKCTOBBIX Ipolieccopax. Jlemopas nepenucka. Pedepat. [IpaBuna



UTUPOBAHUS UCTOYHUKOB U oopmiieHus: Oubnuorpapuyeckux ccbiiok. OdopmieHue
CIIMCKA JIUTEPATYPHI.

BBoag wu300pakeHUil C HCHOJBb30BAHUEM PA3IMYHBIX IU(POBBIX YCTPOICTB
(mudpoBbIX ¢poToanmapaToB U MHUKPOCKOINOB, BHJIEOKAMEp, CKAHEPOB M JPYTHX
ycTpoiicTB.). ['paduueckuii pegakrop. OOpaboTka rpadguueckux o0bekToB. PactpoBas
1 BekTopHas rpaduka. Dopmarsl rpapuyeckux Gpansios.

O6paboTka U300pakeHUS U 3ByKa C UCMOJIb30BAaHUEM UHTEPHET-TIPUIIOKEHUM.

MynsTumenuna. Komnsrorepusle npe3entanuu. Mcnoib3oBanre MyIbTUMEIUTHBIX
OHJIAMH-CEPBUCOB JIJIs1 pa3pabOTKU MPE3EHTALNI MPOEKTHBIX padoT.

[IpuHLIKIBI TOCTPOCHUS U PEJAKTUPOBAHUS TPEXMEPHBIX MOJIETIEH.
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udpoBasi rpaMOTHOCTH

[IpyHIMIBI TOCTPOEHUSI W amnmapaTHbIE KOMIIOHEHTHl KOMIBIOTEPHBIX CETEH.
CereBbie mporokosibl. Cerb HMuTepner. Anpecauuss B cetu HMurepner. Cucrema
JIOMEHHBIX UMEH.

Be6-caiit. BeO-ctpanunia. B3aumopelictBue Opay3sepa ¢ BeO-cepBepoM.
JluHamuyeckrue CcTpaHuIbl. Pa3paboTka WHTEpHET-TpuiaokeHuil (caiWtoB). CereBoe
XpaHEHUE JaHHBIX.

Bunanl NeITCIbHOCTHU B CeTH HNutepHer. CepBucsel NurtepHera.
['eonndopmaliionHbie cUCTEMBI. ['€0JIOKAIlMOHHBIE CEPBUCHI PEATBLHOIO0 BPEMEHU
(HampuMmep, JIOKalUsi MOOWIBHBIX — Tele(dOHOB, OIPENENCHUE 3arpyKEeHHOCTU
aBTOMarucTpasnei), ”HTEpHET-TOPTOBIIsl, OPOHUPOBAHUE OUIIETOB, TOCTUHHUIL.

l'ocynapcTBeHHbIe HIEKTPOHHBIE CcepBUCHI M yciayrd. ColuanbHbIE CETH —
OpraHu3alys KOJJIEKTUBHOI'O B3aMMOJICUCTBUSL U OOMeHa JaHHbIMU. CeTEeBOW ATHUKET:
MpaBuWiia TOBEJEHUsS B KuOeprpocTpaHcTBe. [IpoOreMa NOMIMHHOCTH MOJYYEHHOU
uHopmaru. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHBIE M JKOHOMUYECKHE YIPO3bl, CBS3aHHBIE C UCIOJIb30BAaHUEM
MH(QOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHOJorui. OOmue mnpoOieMbl 3alIUThI
uHpopmarmu u uHbOpMaAMOHHON Oe3onacHocTh. CpencTBa 3amUThl MHOOpPMALIUU
B KOMIIBIOTE€PAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATU3UPOBAHHBIX HH(GOPMAIMOHHBIX
cucremax. [IpaBoBoe obecneueHue nHdpopMamoHHoK 6e3onmacHocTH. [IpenoTBpaiienue
HECAHKIIMOHUPOBAHHOTO JIOCTyMa K JIMYHOM KOH(PUAEHIMaIbHOW HWH(OpMaInHy,
XpaHsIIencs Ha MEPCOHATIbHOM KOMITbIOTEPE, MOOMIIBHBIX YCTpOoMCTBax. BpemoHocHoe
MpOrpaMMHOE OOECIeUeHHe U CIOCOObI OOPHOBI C HUM. AHTUBUPYCHBIE MPOTPAMMEI.
Opranuzamnust TuyHOro apxupa uHpopmanuu. PezepBHoe komupoBanue. [laponbHas
3alllUTa apXUBa.

NudopmarinonHbie  TEXHOJOTMM W TpodecCUOHaNbHAs  JEeATEIbHOCTD.
Nudopmanmonnsie pecypcesl. Lludposas skonomuka. Mudopmanrionnas Kynbrypa.



TeopeTnueckne 0CHOBbI HHPOPMATUKH

Monenn u wMopenupoBanue. llenu wmonenupoBanus. COOTBETCTBUE MOJEIU
MOJIETUPYEMOMY 00BEKTY Wiu mpoiieccy. dopmManuzanus NpukIaaHbIX 3a/1a4.

[IpencraBienune pe3yabTaToB MOJACIUPOBAHUS B BHUJE, YIOOHOM JIsl BOCTIPUSITUS
yesnoBekoM. ['paduueckoe npencraBieHue JaHHBIX (CXEMbl, TAOIUIbI, TpadUuKn).

I'padpr. OcHoBHble TOHATHUS. Bunbl rpados. PelieHne anropuTMuyeckux 3ajad,
CBSI3aHHBIX C aHaM30M TpadoB (IOCTPOECHHE ONTUMATBHOTO MYyTHU MEXKY BEPIIMHAMHU
rpada, oOmpeAcsieHHME KOJHWYECTBAa  Pa3IMYHbIX NyTell  MEXIy  BepIIUHAMHU
OPHEHTUPOBAHHOTO AIUKINYECKOT0 rpada).

HepeBbs. bunapHoe nepeBo. JIUCKpeTHBbIE WIPHI JBYX WIPOKOB C TOJHOM
undopmarueit. [loctpoenue nepeBa nepedopa BapUAHTOB, OMUCAHUE CTPATETHH UTPbI
B TaOMM4YHOM (hopme. BBIUTphIlIHbIE CTPATETUH.

Ucnonb3oBanue rpadoB M JIepeBbEB MNpPU ONHUCAHUU OOBEKTOB M MPOIECCOB
OKPY’KaIOILEro MHUpa.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OnpeneneHrue BO3MOXKHBIX Pe3yJNbTaTOB PpadOThl MPOCTEHUIIUX AJITOPUTMOB
yIpaBIEHUS UCTIOTHUTEISIMU U BBIYUCIUTEIbHBIX aTOpUTMOB. OmipeieieHue HCXOTHBIX
JTAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JAaTh TpeOyeMblil pe3yJibTar.

Drtanbl pelieHus 3afad Ha KommbloTepe. fA3bik mporpammupoBanus ([lackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIUU SI3bIKa MPOrpaMMUpOBaHUs. THUIIBI
JAHHBIX: 1EJIOYKMCIICHHBIC, BEIIECTBEHHBbIE, CUMBOJIbHBIC, JOTHYeckue. BeTBieHwus.
CocraBabie ycnoBus. Llukibsl ¢ ycmoBueM. [{ukiel mo nepemeHHou. Mcnonp3zoBaHue
TaOJIUI TPACCUPOBKH.

PazpaboTka u mporpamMMmHasi peajdu3aius aJIrOpUTMOB PEIICHUS THUIOBBIX
3amady  0azoBoro ypoBHs. [lpumepsl 3amau: aiaropuT™Mbl OOpaOOTKM KOHEYHOM
YUCJIOBOM TMOCJEA0BATEILHOCTH (BBIYUCIEHUE CYMM, IPOM3BEACHUMN, KOJIWYECTBa
AJIEMEHTOB C 3aJlaHHBIMM  CBOMCTBaMH), QJITOPUTMbl aHAIM3a 3alUCU  YHCEIN
B MO3UIIMOHHOM CHUCTEME CUMCIICHHS, aJITOPUTMBI PEIICHUs 3a/lad METOAOM Iepebopa
(mouck HambOoJbIIEero OOIIEro ACNUTENS ABYX HATYypaJbHBIX YHUCEN, MPOBEpPKa 4HCIia
Ha MPOCTOTY).

OG6paboTka  CHMBOJIBHBIX  JIaHHBIX. Bcerpoennble  QyHKIMH  si3bIKa
MpOTrpaMMUPOBaHUs JIJIsi 00paOOTKH CUMBOJIBHBIX CTPOK.

TabnuuHble BEIUYUHBI (MAcCUBBI). AJNTOPUTMBI PabOTHI C JIEMEHTAMHU MacCUBa
C OJTHOKPAaTHBIM MPOCMOTPOM MACCHBA: CYMMHPOBAHUE JIEMEHTOB MAaCCHUBA, MOJICUET
KOJIMYeCcTBa (CyMMBbI) 3JIEMEHTOB MAaCCHBA, YJOBJIETBOPSIOMIMX 3alaHHOMY YCIJIOBHIO,
Hax0XXJIeHUE HauOOJIbIero (HAaUMEHBIIET0) 3HAYCHUS JIEMEHTOB MacCHBa, HAX0XKJICHUE
BTOPOTO IO BEJIMYHMHE HAWOOJIbIIETO (HAMMEHBIIEr0) 3HAYCHUS, JUHEUHBIA TMOUCK
AJIEMEHTAa, NepEeCTaHOBKA 3JIEMEHTOB MacCHMBa B 0OpaTHOM MOPSIKE.

CoptupoBka ogHoMepHOro MaccuBa. [IpocTeie METOABI COPTUPOBKH (HAIPUMED,
METOJ] y3bIpbKa, METOJT BHIOOpA, COPTUPOBKA BCTaBKaMH ). [loamporpaMmai.



NudopmannoHHbIe TEXHOJIOTUU

Ananmu3 JaHHbIX. OCHOBHBIE 3aJlaud aHaAJIW3a JIaHHBIX: TPOTHO3UPOBAHMUE,
KJaccuduKanys, KiacTepusaius, aHaau3 oTkiIoHeHul. [lociaeqoBaTeIbHOCTh pelIeHUs
3a/1a4y aHaliv3a IaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp W/WJIM TIOCTPOCHHE MOJIETH, MpeoOpa3oBaHUE NaHHBIX, BU3YyaJU3allUs JaHHBIX,
WHTEpIIpeTalus pe3yibTaToB.

AHaNU3 TaHHBIX C MTOMOIIIBIO AIEKTPOHHBIX TA0IUI. BhI4KclieHne CyMMBI, CPETHETO
apuMeTHIEeCKOro, HauOOIBIIEr0 U HAMMEHBIIIETO 3HAYCHHUM THana3oHa.

KomneroTepHo-MaTemMaTHyeckue MOAEIH. JTalbl KOMIIBIOTEPHO-MAaTEMaTUYECKOTO
MOJICTUPOBAaHUs: TMOCTAHOBKA 3aJadyM, pa3paboTKa MOJENH, TECTUPOBAHUE MOJIENH,
KOMIBIOTEPHBINA SKCIIEPUMEHT, aHAJIU3 PE3YIbTATOB MOJIECIUPOBAHUS.

YucneHHoe pelieHrne ypaBHEHH ¢ TOMOIIbIO To00pa mapaMeTpa.

TabGauuHble (peNsIIMOHHBIE) 0a3bl JAHHBIX. TabnHIla — MpEeACTaBICHUE CBEACHUM
00 ogHoTHHHBIX oOBekTax. Ilone, 3ammch. Kimrou tabmamnpel. PaboTta ¢ roroBoi 0a3on
JaHHBIX. 3anoiHeHue Oa3bl AaHHBIX. [louck, copTupoBka U (uIbTpalus 3amnucei.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochkl C MapaMmMeTpamMu. BberauciasieMble OIS
B 3ampocax.

MuoroTabnuunbie 0a3bl JaHHBIX. TUIBI CBs3ed MeXay Tabiuiamu. 3ampochl
K MHOTOTAa0TMYHBIM 0a3aM JTaHHBIX.

CpencrtBa UCKYCCTBEHHOro wuHTe/UiekTa. CepBHCHI MAIIMHHOTO TIEpeBoda U
pacrio3HaBaHusi yCTHOM peun. neHTudukanys u NoucKk u300pakeHul, pacro3HaBaHue
mui. CamooOyuaromuecsi cucTeMbl. VICKYCCTBEHHBIA HMHTEIEKT B KOMITBIOTEPHBIX
urpax. Mcnonb3oBaHre METOIOB UCKYCCTBEHHOTO MHTEIIJIEKTa B 00YUYaIOIINX CUCTEMAX.
Hcnonb3oBaHWe METOJO0B MCKYCCTBEHHOI'O WHTEIJIEKTa B poOoToTexHuke. MHTEpHET
Bemiel. [lepcneKkTUBbl pa3BUTHSI KOMITBIOTEPHBIX HHTEIUIEKTYaIbHBIX CUCTEM.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBbI
IHO UTHO®OPMATHUKE HA YPOBHE CPEJHEI'O OBILIHEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh U CHOCOOHOCTh OOYYarOUIUXCs
PYKOBOJICTBOBAaThCA C(HOPMHUPOBAHHON BHYTPEHHEH NO3UIIMEN JIMYHOCTU, CUCTEMOMU
IIEHHOCTHBIX OPUEHTALMM, MO3UTUBHBIX BHYTPEHHHUX YOEXKIEHUM, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM [IEHHOCTSM POCCUUCKOTO 00I11€CTBA, PACIIMPEHHE )KU3HEHHOTO OMbITa U
ONbITAa JIEATEIBHOCTH B IIPOLIECCE pealn3aluy CpeACTBAaMU Y4YeOHOro MpeaMeTa
OCHOBHBIX HaIpaBJIICHUN BOCHUTATEIbHON MAESATEIbHOCTU. B pe3ynbTaTe H3ydeHUs
nHpOpMATUKU Ha ypOBHE cpeaHero oOmiero oOpa3oBaHusg y oOydaromierocss OyayT
c(hopMUPOBaHBI CIAEAYIONTUE TUYHOCTHBIE PE3YyJIbTATHI:

1) rpaskaIaHCKOro BOCIIMTAHMS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMPaB M OOA3aHHOCTEW, YBaKCHHE 3aKOHA
1 TIPaBOIOPSAKA, COONIOJICHHE OCHOBOIIOJATaloIIUX HOPM HH(GOPMAIIMOHHOTO IpaBa
1 UHGOPMAITMOHHON 0€30TTaCHOCTH;

FOTOBHOCTh  IPOTHBOCTOSITH ~ HWJICOJIOTUM  DKCTPEMH3Ma,  HAI[MOHAJIU3MA,
KceHo(poOWHM, JTUCKPUMHHALIMKM 1O  COIMAJbHBIM, PEIUTHO3HBIM,  PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHUA:

IIEHHOCTHOE OTHOIIICHWE K HWCTOPUYECKOMY HACIEIUI0, NOCTHXeHusM Poccun
B HayKe, MCKYCCTBE, TEXHOJOTHSIX, MIOHWUMAaHWE 3HAYCHHUS WHPOPMATUKH KaK HAyKH
B JKU3HU COBPEMEHHOTO OOIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, OSTUYECKOTO  IOBEJACHUS;
CIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACH Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B CETU
WNurepuer;

4) 3¢cTeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOUIEHUE K MHUPY, BKIIIOYAs ICTETUKY HAYYHOT'O U TEXHHUYECKOTO
TBOpPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH paA3JIMUHbIE BHUJIBI HCKYCCTBa, B TOM YHCIE
OCHOBaHHBIE Ha UCTIOJI30BaHUHM HH(POPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3nuecKkoro BOCHUTAHUSA:

chopMupPOBaHHOCTH 3J0POBOr0 M Oe30macHOro obOpasza KW3HU, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 3J0pPOBBIO, TOM YHCIE M 3a CUET COOIIOJCHUS TpeOOoBaHUI
0e30macHO OSKCIUTyaTalldd CPEeACTB HWH(POPMAINMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTH;
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6) TPy10BOT0 BOCIMTAHMSA:

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOM W  COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSATEIBHO
BBITIOTHSATh TaKylO J€ATEeIbHOCTD;

uHTepec Kk  chepam  mpodecCUOHANBbHOW  NIEITENBHOCTH,  CBSI3aHHBIM
¢ wuH(pOpPMATUKOHN, MpOrpaMMUpOBaHHEM U HHGOPMAIUMOHHBIMU TEXHOJIOTUSIMH,
OCHOBAaHHBIMU Ha JOCTIXKCHUSX WH(POPMATHUKA M HAYYHO-TEXHHUECKOTO IMporpecca,
YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccun M peaan30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH JKU3HU,

7) 3K0JIOTMY€eCKOr0 BOCIIUTAHMS

OCO3HaHHE I100aTBLHOT0 XapaKkTepa IKOJIOTUYECKUX MPOOIJIeM U IyTel UX pelieHus,
B TOM 4YHCJI€ C YYETOM BO3MOXHOCTEH HWH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTus  UHGOPMATUKH,  JOCTIXKEHHUSIM  HAYYHO-TEXHUYECKOr0  Mporpecca
U OOIIECTBEHHOW MPAKTUKH, 32 CUET MOHUMAaHUSA POJU UH(DOPMAIIMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX MPOIECCOB U MHGOPMAIIMOHHBIX TEXHOJIOTHI B YCIOBUAX HUPPOBOI
TpaHchopMariu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHME I[IEHHOCTH HAay4YyHOU [IeATEeIIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

B mporecce nocTuKEHMS JIUYHOCTHBIX pE3yJIbTATOB OCBOEHHUSI MPOTPaMMBbl
no uHpopMathke y 0O0ydYaroIIUXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIA HHTEIJIEKT,
Mpernoararni chopMUPOBAaHHOCTD:

CaMOpEryJIMpOBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHHE, CTIOCOOHOCTH a/IalTUPOBATHCS K SMOIIMOHATIBLHBIM
M3MEHEHUSIM U MIPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIlUM, BKJIOYAIONIEH CTpPEMJIEHHWE K JOCTIXKEHUIO LeNu
U ycrnexy, ONTHUMHU3M, HHUIMATUBHOCTh, YMEHHE JI€WCTBOBATh, HUCXOHSl U3 CBOMX
BO3MOXKHOCTEM;

SMITaTHUH, BKJIFOYAIONIEH CIOCOOHOCTh ITOHMMAThL SMOIMOHAILHOE COCTOSHHE
IpPYTUX, YYUTHIBATH €r0 TNPU OCYIIECTBICHUHM KOMMYHHUKAIUU, CIOCOOHOCTH
K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIPHBIX HABBIKOB, BKJIFOYAOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIIECHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCS, MPOSBIISITE UHTEPEC U Pa3peiiaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare uzyuenus nuHQOpMaTUKU Ha YPOBHE CPEIHETO 00IIETo 00pa3oBaHus
y oOyuatromierocs 0ynyT chOpMUpPOBAHBI METAPEAMETHBIE PE3YJIbTAThl, OTPAKEHHBIC
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B YHUBEPCAIbHBIX yUE€OHBIX JEHCTBUAX, @ UMEHHO — [TO3HABATEJIbHbIE YHUBEPCAIbHbBIE
y4ueOHblE JEMCTBUS, KOMMYHHUKATHBHBIE YHUBEpCaJbHbIE Yy4eOHbIE JECHCTBUA,
PEryJISTUBHBIE YHUBEPCAIIbHbBIE YUEeOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIEe HeCTBUS
Ba3oBble Jioruvyeckue aeicTBUNA:

CaMOCTOSITENIbHO (DOPMYIUPOBATh U aKTYaJIU3UPOBATh MPOOJIEMY, pacCcMaTpUBaATh
€€ BCECTOPOHHE;

yCTaHaBJIMBAaTh CYIIECTBEHHBIM TPU3HAK WJIA OCHOBAaHUS JJsl CpaBHEHUS,
KJIaccuuKanum 1 00001IeHNUS;

OTIPEACIATH e NeATeIbHOCTH, 3a7aBaTh MMapaMeTPhl U KPUTEPHUHU UX TOCTHKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBICHHUSX;

pa3zpabaThiBaTh IUIAaH pEHICHUS MpoOJIEMbl C Y4YE€TOM aHallh3a HMEIOIIUXCS
MaTepUalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBHI B JESITEIBHOCTH, OIEHUBATh COOTBETCTBUE PE3YJbTATOB
1IeJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIHbHOCTH,

KOOPJAUHUPOBATh U BBIMOJHATH PA0OTYy B YCJIOBHUSAX PEATHHOIO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOACHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

Ba3oBble ucciienoBarebCKHe 1eiCTBUA:

BIIQJIETh HaBbIKAMHU Yy4E€OHO-HUCCIIEIOBATENIbCKON U TMPOEKTHOU JesSTEIbHOCTH,
HaBBIKAMU pa3pelieHus: MpoosieM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIIbHOMY
MOMCKY METOJIOB PEIICHUsS] MPAKTUYECKUX 3ajJlay, MPUMEHEHUIO Pa3IMYHbIX METOJIOB
TTO3HAHUS,

OBJAJECTh BHUJAMU JESITEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €r0
WHTEpIIpETaluy, MPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX CUTYaIIUSX,
B TOM YHCJI€ TIPU CO3J]aHUU YUEOHBIX U COLUATIBHBIX TPOCKTOB;

dbopMupoBaHHE HAyYHOTO THUIIA MBIIUICHHS, BlIaJICHHE HAYyYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHITUSIMHU U METOAAMU;

CTaBUTH U GOPMYJIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbLHOMN 1€ TEIHLHOCTH
U KU3HEHHBIX CUTYAaIUsIX;

BBISIBJISITH IPUYMHHO-CJIEJCTBEHHBIE CBSI3U M aKTYaJIU3UPOBATh 3a]1a4y, BbIABUTATh
TUIIOTE3Y €€ PelICHUs], HAXOIUTh apTyMEHTHI JIJIsl I0Ka3aTelbCTBA CBOUX YTBEPKICHUM,
3a71aBaTh MapaMeTPhl U KPUTEPHUHU PEIICHHS;

aHAJU3UPOBATH TMOJIYUYECHHBIE B XOJI€ PEIICHUS 3aJa4d PEe3yJbTaTbl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTH 1IeJI€HANIPABIICHHBIN MTOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B NMPOo(eCCUOHABHYIO CPEAY;

NEePEHOCUTh 3HAHUA B  T[O3HABATEIIbHYI0O U  NPAKTUYECKyl0  00JIacTH
KU3HEACATECIIbHOCTH,
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WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;
BBIJIBUTaTh HOBBIE UJEH, NTPEJIaraTh OPUTHMHAIBHBIE ITOAXO0Abl U PELICHUS, CTABUTH
npo0JieMbl U 3a/1a4M, TIOMYCKAIOUIME aJbTePHATUBHBIE PEIICHHUS.

Pabora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH TOJYyYCeHUS WHQPOPMAIMHM W3 WCTOYHWKOB Pa3HBIX THIIOB,
CaMOCTOSATENILHO OCYIIECTBIATH TOWCK, aHAIU3, CUCTEMATH3alUI0 W HHTEPIIPETAIUIO
nH(pOpMAIU Pa3INIHBIX BUAOB U (hOPM IIPEACTABICHNUS,

co37aBaTh TEKCTHl B pa3IMYHBIX (popMmaTax C ydeToM Ha3zHaueHUs WH(opManuu
W TCICBOM  AyJAWTOPHH, BBIOMpAas  ONTUMAJIbHYI0  (GOpMy  TpPEICTaBICHUS
U BU3YaJIU3aIlNH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH HWH(OpMAIIUU, €€ COOTBETCTBHC
MIPaBOBBIM M MOPAJIbHO-3THICCKHM HOPMaM;

WCIIOJIB30BaTh CPEACTBA MH(GOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUN
B pCNICHUW KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHW3AIMOHHBIX 3a1ad
c coOmrogeHueM TpeOOBaHUN OSPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, TMpaBOBBIX H OTUYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30I1aCHOCTH;

BJIaJICTh HABBHIKAMH PACIIO3HABAaHHMS W 3alluThl WH(OpMamuu, WH(MOPMAIMOHHOM
0e301aCHOCTH JINYHOCTH.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUueOHbIE JeiiCTBHS
O0menme:

OCYILECTBJISITh KOMMYHHUKAIIUH BO BCeX chepax KU3HU;

pacro3HaBaTh HeBepOajdbHBIC CpelIcTBAa  OOIIEHHS, IIOHMMaTh 3HA4YCHHE
COIIMATIBHBIX 3HAKOB, PACMO3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX CUTyallMd U yMETh
CMSTYaTh KOH(IUKTHI;

BJIAJICTH Pa3TUIHBIMU crocooamu oO0IIeHUS u B3aUMOJCHCTBHS,
apryMEHTHUPOBAHHO BECTU JIUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUSL.

CoBMecTHas1 1eATEJILHOCTD:

MOHUMATh U UCTIOIH30BATh MIPEUMYIIECTBA KOMAHAHOW U MHANBUYyAJIbHON paOOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUIM C yUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEM KaKJIOTO YJIeHA KOJIEKTHBA;

MPUHUMATH L€ COBMECTHOU JI€SITETbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
NEUCTBUS IO €€ JOCTUKEHUIO: COCTaBIISATh

IJ1aH JIEUCTBUM, paclpeleNiaTh POJIM C YUYETOM MHEHUU yYaCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOEr0 BKJIaJa U KAXKJOr0 y4aCTHUKA KOMaHIbl B OOIIMIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

14



npcajlaraTb HOBBIC IIPOCKTHI, OLNCHHMBATL HJACH C TIIO3WOUHK  HOBHU3HBI,
OpPUTIMHAJIbHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYIICCTBIIATH NO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUEC B PA3JIMYHBIX CUTYAIHAX,
IPOsABIIATH TBOPYCCTBO U BOO6pa)KeHI/IC, OBITh HMHHUITUATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIBHO ~ OCYIUECTBJISATh MO3HABATEIIbHYIO JIESITEIbHOCTh, BBIABISATH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIE 3ajaud B 00pa30BATENIbHOU
JESATENbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PELICHUS MPOOJEMbl C YYETOM HMEIOIIHUXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM;

pacuIupsTh paMKH y4€OHOTO IIPEeAMETA Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTb
3a pEIICHHE;

OLICHUBATH MPUOOPETEHHBIH OMBIT;

CIOoCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HIUPOKOW 3PYIULUU B Pa3HBIX
00JacTAX 3HAHWM, IMOCTOSHHO MOBBIIIATH CBOM 0Opa3oBaTENbHBIA W KYyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIBb:

JlaBaTh OLICHKY HOBBIM CHUTyalHsIM, BHOCUTH KOPPEKTHBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BIIQJIETh HaBBIKAMH I1O3HABATENIILHOW pedieKCUM KaK OCO3HAHUS COBEPLIAEMbBIX
JNEWCTBAM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI; UCIOJIb30BaTh
npueMbl pedIeKCUu AJisl OLIEHKU CUTYalllH, BEIOOpa BEPHOTO PEIIEHNUS,

OLIEHUBAaTh PUCKUM U CBOEBPEMEHHO NPUHHUMATh PEIIEHUS IO WX CHUXKCHHUIO;

MIPUHAMATh MOTUBBI U aPIYMEHTBI IPYTUX IIPU AHAIN3E PE3YIbTATOB ACSATEIbHOCTH.

IpunsaTus ceds u Apyrux:
MPUHUMATH ce0sl, MOHUMAsI CBOM HEJJOCTAaTKU U JOCTOWHCTBA,
MPUHUMATH MOTHUBBI U @pTYMEHTHI IPYTUX MIPU aHAIU3E PE3YyIbTATOB JIEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;
pPa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIUU APYTOr0 YeIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

B mnpouecce usydyenus kypca uHpopmatuku O6azoBoro ypoBHs B 10 kiacce
oOyyJaromumMucs Oy Iy T TOCTUTHYTHI CIEAYIOIINE MPEIMETHBIEC PE3yJIbTATHI:

BJIQJICHUE MPEICTABICHUSIMU O POJIM UH(POPMAIIUU U CBSI3aHHBIX C HEU MPOIECCOB
B MPUPOJIC, TEXHUKE M OOIIECTBE, MOHATUSAMU «MHMOpMaLU, «UHOOPMAIUMOHHBIH
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MPOIIECC»,  «CHUCTEMA»,  «KOMIIOHEHTHI  CHUCTEMBI»,  «CHUCTEMHBIH 3P deKT»,
«H(GOPMAILMOHHAS CUCTEMAY, «CUCTEMA YIPABICHUS;

BIIaJICHUE METOJaMU Noucka uHopManuu B cetu HTepHET, yMEHUE KPUTUUECKHU
OIICHUBATh MH(OpPMALINIO, TTOJIyYeHHYI0 U3 ceTu HTepHerT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHbBIE, IPUBOJUTH IPUMEPHI UCTOYHUKOB UX
MOJIYYEHHUS U HAITPaBJIEHUS UCTI0JIb30BAHMUS;

NOHMMAHHE OCHOBHBIX MPHUHIUMIIOB yCTpPOWCTBA H  (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWIBHBIX KOMIBIOTEPOB, TEHACHIIUN pPa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKAMU Pa0OTHI C ONEPAMOHHBIMU CUCTEMAMU, OCHOBHBIMU BUJaMU
MpOrpaMMHOTO oOecredeHus: Jisi pelieHdus y4eOHBIX 3aJad [0 BLIOpaHHOM
crenuann3aluu;

cobnmogeHne TpeOOBaHMII TEXHUKU OE€30MacHOCTH U TUTHEHBl Mpu padbote
C KOMIIbIOTEpAMU W APYTUMH KOMIIOHEHTAMHM LHU(PPOBOTO OKPYKEHHUS, TOHUMAHUE
MPAaBOBBIX OCHOB  HCIOJIb30BaHHUS KOMIIBIOTEPHBIX MporpammMm, 0a3  JAaHHBIX
Y MaTepualioB, pa3MelIeHHbIX B ceTH HTepHeT;

MOHUMAHUE OCHOBHBIX TMPHUHIMUIOB  JAUCKPETU3ALUHM  PA3IUYHBIX  BHUJIOB
nH(popMaIu, yMEHUE ONPEaesiTh UHPOPMAIIMOHHBINH 00bEM TEKCTOBBIX, IrpaduueCcKuxX
Y 3BYKOBBIX JIAHHBIX MPU 33IaHHBIX MMapaMeTpax JUCKPETU3AIINHY;

YMEHHUE CTPOUTh HEPAaBHOMEpPHBIE  KOJbl, JOMYCKAIOIIME  OJHO3HAYHOE
JIEKOIUPOBaHKE COOOMmEeHUN (Mpe(pUKCHBIC KOIBI);

BIIQJICHUE  TEOPETUYECKUM  amlmapaTtoM,  MO3BOJSAIONIUM  OCYIIECTBISAThH
MPEJCTaBICHUE 3aJJaHHOTO HATYypaJbHOTO YHUCJIA B PA3JIUYHBIX CHUCTEMAax CUUCICHUS,
BBITIOHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAXKEHUN, HCIOJIb3YSl 3aKOHBI aireOpsl
JIOTUKU;

yMEHHE CO3/1aBaTh CTPYKTYpPHUpPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI
U JEMOHCTPAIlMOHHBIE MaTepHalbl C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIaYHBIX CEPBUCOB;

B npouecce usydyenus kypca uHbopmaTuku 0OazoBoro ypoBHs B 11 kiacce
oOy4aromuMucs OyJIyT TOCTUTHYTHI CIAEAYIOITUE TPEAMETHBIE PE3YIbTaThl:

HAJTMYHE TIPEICTABIICHUIA O KOMITBIOTEPHBIX CETSIX U MIX POJIH B COBPEMEHHOM MHUPE,
00 00muX MpUHIHAIIAX Pa3pabOTKu U (PYHKITMOHUPOBAHUS WHTEPHET-TIPUIIOKCHHM;

MOHUMAaHHE YyTPo3 HHOOPMALMOHHOW O€30MaCHOCTH, HCMOJb30BAHUE METOIOB
U CPEACTB NPOTUBOJACHCTBUS OSTUM yrpos3aMm, coOJojeHue wmep O0e30MacHOCTH,
MpeJOTBpaNIaoNIUX HE3aKOHHOE PAaCIPOCTPAHEHUE MTEPCOHATBHBIX TaHHBIX;

BJIQJICHUE TEOPETHUYECKHM aIlliapaToM, MO3BOJISIONIAM OMPEACNIITh KpaTdalTmii
myTh BO B3BEMIGHHOM rpade © KOJIMYECTBO TMyTEeH MEXIy BepIIMHAMHU
OPUEHTUPOBAHHOTO AlUKINYECKOro rpada;

yMEHUE YUTaTh U MOHUMATh MPOTPAMMBI, PEATH3YIONTNE HECIOKHBIE aITOPUTMBI
00pabOTKM YUCIIOBBIX W TEKCTOBBIX JAHHBIX (B TOM YHCIIE MACCUBOB M CHMBOJIBHBIX
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CTPOK) Ha BBIOpAHHOM [JIi M3Yy4YEHUS YHHBEPCAJIBLHOM S3bIKE MPOTPAMMUPOBAHUS
Boicokoro ypoBHs (Ilackanws, Python, Java, C++, C#), aHanu3upoBaTh aJrOpPUTMBI
C UCIOJb30BaHUEM TaOJIUI] TPACCUPOBKH, OMPENIENATh 0€3 UCIO0JIb30BaHUS KOMIIBIOTEPA
pEe3yJbTaThl BBIMOJHEHUSI HECIOXKHBIX MPOrpaMM, BKIIOYAIOIIUX LMKIIbI, BETBICHUS
U TMOJNPOTpaMMbl, MPU 3aJAHHBIX HCXOJHBIX JAHHBIX, MOIUMUIIMPOBATH TOTOBBIC
MporpaMMbl I PEUIEHUs] HOBBIX 3a7ay, HMCIOJIb30BaTh MX B CBOMX MpOrpamMmax
B KQ4E€CTBE MOJIPOrpaMm (mpouenyp, PyHkimii);
YMEHHE pealin30BbIBATh HA BRIOPAHHOM JIJIsl U3YUEHHUS SI3bIKE TPOTrPaMMUPOBAHUS
BbIicOKOTO YpoBHS ([Tackans, Python, Java, C++, C#) TunoBbie anropuTMbl 00paOOTKH
YuCeJl, YUCIOBBIX MOCIEAOBATEILHOCTEH U MAacCCUBOB: MPEJICTABICHUE YKCIIa B BUJIE
Ha0opa MPOCTHIX COMHOKUTENIEH, HAXOXKIEHNE MAKCUMAIbHOW (MUHUMANIbHOW) U PBHI
HAaTypallbHOTO  YHWCa, 3allCAaHHOTO B CHUCTEME CUUCIEHUS C OCHOBAaHHEM,
He npeBblamumM 10, BeryuciaeHue 0000IEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MacCHBa
WIM  YUCJIOBOW  TOCIENOBATEIBHOCTH  (CyMMBI,  MpPOU3BEIEHUSA,  CPEAHETO
apu(pMETUYECKOr0, MHUHUMAIBLHOTO M MAaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
AJIEMEHTOB, YOBJIETBOPSIONINX 38JJAHHOMY YCJIOBUIO), COPTUPOBKY 2JIEMEHTOB MAaCCHBA;
YMEHHE UCIOJL30BaTh TaOJMUYHbIE (PENSLMOHHbIC) 0a3bl TaHHBIX, B YaCTHOCTH,
COCTaBJISITh 3aMPOCHI K 0a3aM JaHHBIX (B TOM YHUCJIE 3aMIPOCHI C BBIYUCIIEMBIMU MOJISIMU),
BBITIOJTHSITh COPTUPOBKY U MOUCK 3aIuceil B 0a3e TaHHBIX, HATIOJIHATH pa3pab0TaHHYIO
0a3y JaHHBIX, YMEHHE WCMOJb30BaTh JJEKTPOHHBbIC TAONUIIBI JJIs  aHaJK3a,
MpeACTaBIeHUs] U OOpaOOTKM MaHHBIX (BKJIOYAs BBIUUCIECHUE CYMMBI, CPEIHETO
apu(MeTHIEeCKOro, HauOOJIBIIETO0 U HAaUMEHBIIETO 3HAYCHHH, pelIeHHe ypaBHEHHN);
YMEHHE UCIOIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUECKHUE MOJEIU JJisl aHajau3a
00BEKTOB U TPOIECCOB: (HOpMyIUpOBaTh LEIb MOICIUPOBAHUS, BBIOIHATH aHAIIN3
pEe3yJbTaTOB, MOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJIEIU
MOJIETUPYEMOMY OOBEKTY WJIU MPOIECCY, MPEACTaBIATh PE3ybTaThl MOJCIUPOBAHUS
B HArJISITHOM BHJIE;
yMEHUE OpraHU30BBIBATH JUYHOEe  MH(OpPMaIMOHHOE MPOCTPAHCTBO
C HUCIOJB30BaHUEM PA3TUYHBIX HU(PPOBBIX TEXHOJOTHI, MOHUMAHHE BO3MOKHOCTEU
U(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HU(PPOBBIX 00pPa30BaATEIbHBIX CEPBUCOB,
MMOHMMAaHUE BO3MOXHOCTEH M OrpaHUYEHUN TEXHOJOTHM HMCKYCCTBEHHOTO MHTEIUIEKTa
B Pa3IUYHBIX 00JIACTSIX, HAJTUYHUE MPEJICTABICHUN 00 UCTIOIH30BAHUU HH(OPMAIIUOHHBIX
TEXHOJIOTUN B pa3IMYHBIX MPOGECCUOHANBHBIX chepax.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
HaumenoBanue
No KomuuectBO OCHOBHBIE BUBI I€ATEIILHOCTH
pas3esioB U TEM [IporpammMHoOe conepxaHue
/o 4acoB oOyyaromuxcs

y4e0HOTO IpeaMeTa

Paznen 1. llnudpoBasi rpaMOTHOCTH

1.1

Komrbrorep:
anmnapaTHoe

U TIPOTPaMMHOE
obecrieueHue,
daiinoBas cucrema

6

TpeboBaHus TEXHUKH O€30MACHOCTH

Y TUTUEHBI TPU pabOTe C KOMIBIOTEPAMU
U IPYTUMH KOMITIOHEHTaMH IIU(POBOTO
OKPY>KEHHSI.

[IpuHLIMIBI paOOTHI KOMITBIOTEPA.
[IepcoHanbHBIN KOMITBIOTED.

Bri0op koHpurypanumu koMnbrotepa

B 3aBUCHUMOCTH OT pPEIIaeMbIX 33/1a4.
OCHOBHBIE TEH/ICHIIUU Pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTUH.
[TapannenbHble BEIYUCICHUS.
MHOTronpoueccopHble CUCTEMBI.
CynepkoMnbloTepsl. Pacnpedenennvle
BLIYUCTUMENbHBLE CUCTEMbL

u obpabomka 601bUUX OAHHBIX.
MUKpPOKOHTPOIIIEPHIL.
PoGoTusnpoBaHHbie TPOU3BOJICTBA.
[Iporpammuoe oOecnieueHue
KOMIIBIOTEPOB. BUJIbI TpOrpaMMHOTO

AHaIM3UPOBATh YCIOBUS UCIIOIB30BaHUS
KOMIIBIOTEPA U IPYTUX JOCTYIHBIX
KOMIIOHEHTOB IIU(PPOBOTO OKPY>KEHHS

C TOYKHU 3pEHUS TPEOOBAHUN TEXHUKU
0€30MacHOCTH ¥ TUTHUEHBI.
XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
MTOKOJICHHI.

BriOupats koH(UTYypaInio KOMIbIOTEPA
B 3aBUCHMMOCTH OT PEIIaeMbIX 3a7a4.
Uckate B cetn UHTEpHET HHPOpMAIHIO
00 OT€YECTBEHHBIX CIICIHAJIMCTAX,
BHECIIIMX BKJIaJ B Pa3BUTHE
BBIYUCIUTEIHHON TEXHUKHU.

[IpuBOAUTH IPUMEDHI,
MOJATBEPKAAOIINE TCHACHINHN PA3BUTUS
BBIYUCITUTEIHHON TEXHUKH.
XapakTepru30BaTh NAPAJUICIIbHbBIC
BBIYMCJIEHUS, MHOTOITPOLIECCOPHBIE
CHUCTEMBI, CyIEPKOMITBIOTEPHI,
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o0OecrieueHus: U UX Ha3HAUYCHUE.
OcobeHHOCTH TPOTPAMMHOTO
oOecrieueHuss MOOMITHHBIX YCTPONCTB.
OnepanunonHas cucrema. [lonarue

0 CHICTEMHOM aIMUHUCTPHUPOBAHUM.
WNHCcTamisIms 1 IeMHC TSI
MIPOrPaAaMMHOTO 00ECIICUCHHS.
daiinosas cuctemMa. [louck B ¢aiiioBoit
cucreme. Opranuzanus XpaHeHUs

1 00pabOTKH JaHHBIX C UCIIOJIb30BAHUEM
HHTEPHET-CEPBHUCOB, 00JIAUHBIX
TE€XHOJIOTUH U MOOUJIBHBIX YCTPOUCTB.
[IpuknagHbie KOMITBIOTEPHBIC
MPOTPAMMBI JIJISI PEIICHUS TUTIOBBIX
3a/1a4 1o BRIOpAHHOM CIIeIMAIN3ALINH.
Cuctembl aBTOMaTH3HPOBAHHOTO
MIPOSKTUPOBAHMSL.

3akoHOIATENBCTBO Poccuiickoit
®denepanuu B 00JaCTU TPOTPAMMHOTO
obecneueHus. JlnneHsupopanue
MIPOrPAaMMHOTO 00ECIICUCHUS U
uudpoBsix pecypcos. [IponpuerapHoe
1 CBOOOJIHOE TIPOTpaMMHOE
obecneuenue. Kommepueckoe u
HEKOMMEPYECKOE UCTIOIb30BaHUE
MIPOrPAaMMHOTO 00ECIICUCHUS U
uu@poBbIX pecypcoB. OTBETCTBEHHOCTD,

MUKPOKOHTPOJLIEPHL, pPOOOTHU3UPOBAHHbBIE
IIPOU3BO/ICTBA.

[IpuBOIUTH MPUMEPHI 33124, pEIIAEMbIX
C IOMOIIIBIO PA3HBIX TUIIOB
KOMITbIOTEPOB.

Paborats c rpadguyeckum unrepdeiicom
OTEPAIMOHHON CUCTEMBI, CTAHJAPTHBI
MU U CITYKE€OHBIMH MPUIIOKCHUSIMH,
(baiiToBEIMU MEHEIKEPAMU.
XapakTepu3oBaTh 0OCOOEHHOCTH
MPOrPaAaMMHOTO 00ECTICUCHUS
MOOMJIBHBIX YCTPOUCTB.

IToHnMaTth CyTh CUCTEMHOT'O
aJIMUHUCTPUPOBAHUS, UHCTAIIISALIUU

U JIEMHCTAIUISILIUYA IPOTPAMMHOI0O
o0ecrnie4eHus.

CoOTHOCUTD BU/IbI JIUILIEH3UI

Ha KCIOJb30BaHKE MPOTPAMMHOTO
obecrieueHus U MOPSOK €ro
WCIIOJB30BaHUS U PACTIPOCTPAHEHUSI.
[IpuBOIUTH TPUMEPHI TPOIPUETAPHOTO
1 CBOOOJHOTO MPOTPaMMHOTO
oOecrieueHus1, IpeIHa3HaueHHOI O

JUTSL pEIIeHUS] OTHUX U TEX XKe 3a/1au.
HasbiBaTh OCHOBHBIEC TPaBOHAPYIIICHMUS,
MMEIOIINE MECTO B 00J1aCTH
WCIIOJIB30BaHUs IPOTPAMMHOTO
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yCTaHaBJIMBaeMas 3aKOHOAATEILCTBOM
Poccuiickon ®@enepanuun

3a HEMTPAaBOMEPHOE UCTIO0JIb30BAHUE
MIPOrPaAaMMHOTO 00ECTICUCHUS

1 U (POBBIX pecypcoB

oOecrieueHusI, M HaKa3aHMs 3a HUX,
MIPeTyCMOTPEHHBIC 3aKOHOIATETHCTBOM
Poccuiickoit @enepanumu.
Hpaxkmuueckue padomoi’:

1. Ilonyuenue oannvix 06 annapammuoi
yacmu u nPpocPAMMHOM 0becneyeHuu
KoMnblomepa.

2. Onepayuu c gatinamu u nankamu.
3. Paboma c npuknaouvimu
npocpamMmamu no blOPaAHHOU
cneyuanuzayuu

Hroro no pasgeny

6

Pa3nen 2. TeopeTruueckue o

CHOBBI HH(pOPMATHKH

2.1 | Uudopmanus
U UHQOPMAITUOHHBIE
POLIECCHI

5

Nudopmarusi, naHHbie U 3HAHUS.
YHuBepCcanbHOCTh JUCKPETHOTO
npecTaBieHus] H()OPMALIUH.
JIBonuHOE KOMpoBaHue. PaBHOMEpPHBIE
1 HEPABHOMEPHBIE KOABI. Y ciioBue PaHo.
llonamue o 603modHcHOCMU KOOUPOBAHUS
C 0OHapyscenuem U UCHpasieHuem
ouwubok npu nepedave kooa. Iloaxoms

K u3Mepenuto nHpopmanuu. CynHocTh
00beMHOT0 (ar1haBUTHOTO) TTOAX01a

K U3MepeHuto nHpopmMaIu,

[TosicHATH CYIITHOCTH MOHSATHH
«IHPOPMAIIHS, « TAHHBICY, «3HAHUS.
[TpuBOANTH MPUMEPHI, TOSCHSIOIIHEC
YHUBEPCATHHOCTH TUCKPETHOTO
KOJUPOBAHUS MHGOPMAIIHH.
KomupoBath 1 1eKOIUPOBATH
COOOIIEHHUS TIO TTPEIOKEHHBIM
MpaBujIaM, UCIIOJIb30BaTh ycioBue DaHo.
[TpuBOANTH IPUMEPHI PABHOMEPHBIX

1 HEPABHOMEPHBIX KOJOB.

Ctpouth npehuKCHBIEC KOJBI.

1r[pel[.]'[.':11".':ICMI>II\/JI B IIporpaMme 1o I/IH(l)OpMaTI/IKC NEpCUCHb MPAKTUICCKUX pa60T ABJIACTCA PCKOMCHAATCIIBHBIM, YYUTCIIb JCJI1acCT BI:I60p MPOBCACHUSA MPAKTUICCKUX

pador.
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omnpenesieHne OUTa ¢ TOUYKU 3PEHUs
an(haBUTHOTO MOJX0/1a, CBA3b MEXKIY
pa3MepoM andaButa

1 THGOPMAIIMOHHBIM BECOM CHMBOJIA

(B IPEAMOJIOKEHUH O PABHOBEPOSITHOCTH
TIOSIBJICHUSI CHMBOJIOB), CBSI3b MEXKIY
eAMHUIIAMYU U3MepeHus nHpopMaIuu:
our, 6aiT, KoaiiT, MOaiit, I'0aiiT.
CyLHOCTB COJIEPKATENBHOTO
(BEpOSITHOCTHOTO) TTOAXO0/a

K U3MEpPEeHHI0 nHpopMaIuuy,
omnpezeaeHne OruTa ¢ Mo3UINU
coaepKaHUs COOOIICHUS.
NudpopmanmoHHbie TPOLIECCHI.
[lepenaua undopmanuu. Mctounuk,
MPUEMHUK, KaHAJT CBSI3U, CUTHAI,
KonupoBanue. Mckaxenue nunpopmanuu
npu niepegade. CKOpocTh nepenayu
JAHHBIX TI0 KaHATy CBA3U. XPaHCHHE
nHopmaiuu, 00beM NaMsTH.
O06paboTka nHpOpMaIUH.

Buaer 06pabotku nHpopmanum:
MOJTy4Y€HHE HOBOTO COJICpKaHMUS,
U3MeHeHHe (OPMBI MPEICTaBICHUS
undopmaryu. [louck nuapopmanuu.
Ponw undopmanuu 1 uHPOPMAITMOHHBIX
MIPOIIECCOB B OKPYKAIOIIEM MUPE.

BrisiBasiTh paznuuus B andaBUTHOM

U COAEPKATEIHLHOM MOAX0AaX

K U3MEpEeHHIo nHpopMaIuu.

Pemrate 3agaun Ha usmMepenue
nH(pOpMaIu, 3aKJIIOUEHHOM B TEKCTE,

C MO3UIINH aI(aBUTHOTO MOAXO0/a

(B IpeANOI0KEHUN O PAaBHOM
BEPOSATHOCTHU MOSIBJICHUSI CHMBOJIOB

B TEKCTE).

Pemats HecnoxHbIE 3314

Ha U3MepeHne nHpopMalui,
3aKJII0YEHHOM B COOOLIEHUH, UCTIONb3YS
coAep KaTeIbHbIN MOAXO/I.
VYcraHaBAMBAaTh CBSI3b MEXK/Y €IUHULIAMU
u3MepeHus uapopmanuu: Out, OaurT,
Koaiit, M6aiit, '6air.

Brinonuats nepeBoj KoJuyecTBa
nH(pOpMAIUU U3 OJTHUX €UHUII

B JIpyTHE.

[IpuBOIUTH TPUMEPHI HHDOPMAIIMOHHBIX
MPOIIECCOB U MHPOPMAITMOHHBIX CBSI3EH
B CHCTEMAaX Pa3IudHON NPUPOIBI.
[TosicusTh cxeMy nepenadn HHGOpMaLUU
10 TEXHUYECKUM KaHaJlaM CBSI3H.
PaccuutsiBaTh 00BeM HH(OpMaIUH,
nepeaaBaeMoi 1Mo KaHajaaM CBSI3H,

MIPU U3BECTHOM CKOPOCTH MEepeIayu.
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Cucremnl. KOMIIOHEHTBI CUCTEMBI U X

B3auMozencTBue. CUCTEMBI yIIPaBICHHUS.

VYrpaBiieHre Kak HHOOPMAIIMOHHBIHA
nportecc. OO6paTHast CBS3b

XapakTepru3oBaTb EMKOCTh
MH(POPMAITMOHHBIX HOCUTEJIEH pa3HbIX
THUIIOB.

CormnocTtaBisTh pa3IuyHble HU(PPOBBIC
HOCHUTEIH 0 UX TEXHUYECKUM
CBOMCTBaM.

[IpuBOoUTH IpUMEPHI 33]1a4 00PaOOTKHU
MH(pOpMAIUU Pa3HBIX TUIIOB.
[TosicHATh 0011YIO CXEMY Ipoliecca
00paboTKH MHGOPMAITHH.

PackpeiBaTh ponbs nHpopmaiuu

1 MH(OPMAIIMOHHBIX TTPOLIECCOB

B OKPYKAIOIlIEeM MUE.

[IpuBOIUTH TPUMEPHI CUCTEM U UX
KOMITOHEHTOB.

MopaenupoBaTh MPOLECCHl YIIPaBICHUS
B PEAJIbHBIX CUCTEMAX; BBISIBISITh KaHAJIbI
psIMON U 0OpaTHOM CBS3U U
COOTBETCTBYIOIINE HH(POPMAIIMOHHBIE
MMOTOKHU

2.2

[Ipencrasnenue
uHdopmaIuu
B KOMITBIOTEPE

Cucremsl cuucnenus. Pazsepuyras
3aIMCh IEBIX U APOOHBIX YHCEIT

B IIO3UIIMOHHBIX CUCTEMAaX CUHCICHHS.
CBoMCTBA ITO3UIIMOHHOM 3alIMCH YUCIA:
KOJIMYECTBO IU(P B 3aMMKCH, TPU3HAK
JIEJIMMOCTH YHCJIa HA OCHOBaHHE
CHUCTEMBI CUMCIICHUA. AJITOPUTM

KnaccuduumpoBaTh CHCTEMBI
CUHCJICHUSL.

PackpsiBaTh CBOMCTBA MO3UIIMOHHOMN
3aIMCH YUCIIA.

BrIMOHATE CpaBHEHHUE YHCEI,
3alMCaHHBIX B JIBOUYHOM,
BOCBMEPUYHOU U MIECTHAAATEPUUHOMN
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MEPEBOIa IEJIOTo unciia u3 P-uanon
CUCTEMBbI CUUCIICHUS B ICCATUYHYIO.
AJITOpUTM NIepeBo1a KOHEUHOUM P-nuHol
Ipo0H B AECATUYHYIO. AJITOPUTM
MepeBo/ia LEeI0Tro Yucia U3 1eCITUIHOU
CUCTEMBI CUUCIeHus B P-uunyio.
llepesoo xoneunotl decamuunoti Opoou
6 P-uunyro. JIBonuHas, BOCbMEpHUYHas
Y IIECTHAIIATEepUYHAS] CUCTEMBI
CUHMCJICHUS, TIEPEBOJT YUCET MEXKTY
ATUMHU cUcCTeMaMu. Apudmernyeckue
omepaly B MO3UIIMOHHBIX CUCTEMAaX
CUHCJICHHUSI.

[IpencraBiieHue EIbIX U BEIIECTBEHHBIX
qyuces B MaMsITH KOMITbIOTEpa.
Komuposanne TekctoB. Koauposka
ASCII. Ogno6aiiTHBIE KOTUPOBKH.
Crangapt UNICODE. Koauposka
UTF-8. Onpenenenue
HHGOPMAITMOHHOT0 00beMa TEKCTOBBIX
COOOIIECHUH.

Konuposanue nzobpaxkenuit. Orenka
MH(POPMAITMOHHOTO 00bEMA PACTPOBOTO
rpaduIecKoro u300pakeHus

MIPU 33JJaHHOM pa3pelIeHUU U TIIyOuHe
KOJIUPOBAHMUS 1BETA.

Koauposanue 3Byka. OnieHka

CUCTEMaX CUHCIICHUS.
OcyuiecTBIATh «OBICTPBI MEPEBOT
quCces MEXKLy IBOUYHOM, BOCBMEPUYHOM
Y IIECTHAIIATEPUUHON CUCTEMaMuU
CUHCJICHHUS.

BrINONHATH ClI0XKEHNUE U BRIUUTAHUE
YuceJ, 3aUCaHHbIX B IBOUYHOM,
BOCbMEPUYHOM U IIECTHAIIATEPUIHON
CUCTEMAaX CUUCIICHUS.

[Tonydath BHyTpeHHEE IpEICTaBICHNE
L[ETIIX YKCEIl B MaMSITU KOMIIBIOTEPA;
OTPENENATh IO BHYTPEHHEMY KOy
3HAYEHHE YHUCIa.

Ocy1IecTBIATh KOAUPOBAHUE TEKCTOBOM
MH(pOpMAIHU C TOMOIIIBIO
KOJIUPOBOYHBIX TaOJHUIL

(ASCII, UTF-8, cranmapt UNICODE).
Onpenensate nHGOPMALUOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUN B Pa3HBIX
KOJIUPOBKAX.

Bpruucnate pazMep UBETOBOM NAIIUTPHI
10 3HAYEHUIO OUTOBOM TITyOHHBI IIBETA.
Onpenensite pa3mMepsl rpaduyecKux
(baiiioB MPHU U3BECTHBIX pa3peIICHUN

U TJIyOMHE KOAUPOBaHUS 1[BETA.
Brruucnars undopmManrionssiit o00beM
1M(poBOIl 3ByKO3aUCH MO YaCTOTE
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MH(POPMAITMOHHOTO 00beMa 3BYKOBBIX
JAHHBIX TPU 33JJaHHBIX YaCTOTE
JTUCKPETU3ALNY U Pa3PsAHOCTH
KOJIUPOBAHUS

JTUCKPETHU3aLNY, TITyOMHE KOJTUPOBAHUS
1 BPEMEHH 3aITHCH.

Ilpakmuueckue pabomuwi:

1. Jluckpemuszayus epaguuecxot
ungopmayuu.

2. Huckpemuzayus 36yKo6ou
ungpopmayuu
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DJIeMEHTBI areOphI
JIOTUKH

Anrebpa noruku. Beicka3piBaHUs.
Jlormdeckue onepanuu. TaOIuIbl
WCTUHHOCTH JIOTHYECKHUX ONEepalui
«IU3BIOHKIIHS», KKOHBIOHKIIHS,
CUHBEPCUSD, «KUMILTUKAIUSD,
«OKBUBaJIeHIHs». Jlornueckue
BBIPAKECHUSA. BBIUKCIIEHUE TOTUYECKOTO
3HAYEHHS] COCTABHOT'O BBICKA3bIBAHUS
P U3BECTHBIX 3HAUYCHUSIX BXOISIIUX
B HETO JIEMEHTAPHBIX BHICKA3bIBAHUMU.
TaGauipl HCTUHHOCTH JIOTHYECKUX
BBIpKEHUU. JIornueckue onepamuu

Y OIEpALMU HAJI MHOXKECTBAMM.
[IpumMepbl 3aKOHOB anreOphl JIOTHKH.
DKBHUBAJIEHTHbIE TPe0Opa30BaHUS
JIOTUYECKUX BbIpaXeHUil. Pewenue
npocmenux 102U4ecKux ypasHeHuu.
Jlornueckue ¢pynkuuu. [loctpoenue
JIOTUYECKOTO BBIPAKEHUSA C TAHHOU
Ta0JuIIelt ICTUHHOCTU. Hopmanvhbie

[IpuBOIUTH TPUMEPHI AIIEMEHTAPHBIX

Y COCTaBHBIX BbICKa3bIBAaHUMH.

PaznuyaTh BbICKa3bIBAHUS U MIPEIUKATHI.
Brruncnars 3HaueHus JIOTHYECKUX
BBIPAXKEHUM C TOTUYECKUMU OTEepalUsIMU
KOHBIOHKIIUH, TU3bIOHKIIUU, UHBEPCHH,
HMMILUIUKAIUH, SKBUBAJICHIUU.

CrtpouTtb TabIUIIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUI.

[IpoBoauTH aHaNN3 PparMeHTOB TAOIUIL
HMCTUHHOCTH.

VY craHaBIMBaTh CBA3b MEXKAY aJIreOpoit
JIOTUKH U TEOPUEN MHOXKECTB.
OcyniecTBIATh YKBUBAJICHTHbBIE
npeoOpa3oBaHMs JOTHUECKHUX
BBIPAXEHUM C UCTIOIH30BaHUEM 3aKOHOB
anreOphI JTOTUKH.

OcyniecTBIATh NOCTPOCHHE JIOTUYECKOTO
BBIPAXEHUS C TaHHOU Tabnuiie
HMCTUHHOCTH U €T0 YIPOIIEHHUE.
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Gdopmol: OU3LIOHKMUBHAS

U KOHBIOHKMUBHASL HOPMATIbHBLE (DOPMDL.
Jlornyeckue 3€MEHThl KOMIIBIOTEPA.
Tpurrep. Cymmarop. [TocTpoeHune cxembl
Ha JIOTUYECKUX DIIEMEHTAX

10 JJOTHYECKOMY BBIPAKEHHUIO.

3anuch JOTUYECKOTO BBIPAKEHUS

10 JJOTUYECKOU CXeMe

Pemats nnpocteie mornueckue
YpPaBHEHHUS.

CTpOoUTh TOrMYECKOE BBIPAKEHUE

C TaHHOW TaOJuIlel HCTUHHOCTH.
XapaKkTepru30BaTh JOTHYECKUE FJIEMEHTHI
KOMIIBIOTEDA.

[TosicHATH yCTPOKUCTBO CyMMaTOpa

U TPUITEPA.

CtpouTh cXemy Ha JIOTUYECKUX
3JIEMEHTAax I10 JOTUYECKOMY
BBIPAKECHUIO.

3anuchIBaTh JOTHUYECKOE BEIPAXKEHUE
JUTSL TPOCTOM JIOTUYECKOU CXEMBI

Utor

0 TI0 pa3aemy
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Pa3znen 3.UndopmManiuoHHbIE TEXHOJIOTUH

3.1

TexHonoruu
00paboTKH
TEKCTOBOM,
rpadguueckoit

Y MYJIbTUMEIUITHON
uHpopmaIuu

7

TekctoBbIl porieccop. PegaktupoBanue
u popmatuposanue. [IpoBepka
opdorpadun u rpammatuku. CpencTsa
MOMCKa U aBTO3aMEHBI B TEKCTOBOM
npoiueccope. Mcnonb30BaHue CTUIICH.
CTpyKTypUpOBaHHbBIE TEKCTOBBIE
NOoKyMeHTbl. CHOCKH, OTJIaBJICHUE.
O6naunsie cepuckl. KomnektuHas
paboTa ¢ TokyMeHTOM. THCTpyMEHThI
PELEeH3UPOBAHUS B TEKCTOBBIX
npoiieccopax. [lenoBas nepenucka.
Pedepar. [IpaBumna utupoBanus

OnuceIBaTh OCHOBHBIE BO3MOXXHOCTH
TEKCTOBBIX MPOIECCOPOB.

[IpuBOIUTH IPUMEPHI IPOIIPHETAPHOTO
1 CBOOOJHOTO MPOrPaMMHOTO
obOecrieueHUS IS CO3TaHUS TEKCTOBBIX
JTOKYMEHTOB.

Pa3pabateiBaTh CTPYKTYpYy JTOKYMEHTA.
Co3nmaBath TUIIEPTEKCTOBBIN TOKYMEHT.
Hcnonb30BaTh cpe/icTBa aBTOMATH3AIMN
TP CO3/TaHHUH IOKYMEHTA.

[IpuMeHsATH IpaBUiIa MUTHPOBAHUS
HCTOYHUKOB B 0(hOPMIICHHS
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HMCTOYHUKOB U OPOPMIICHUS
OubmorpadUIeCKnX CChUIOK.
Odopmrenue ciucka IUTEpPaTypHhI.
3Hakomcmeo ¢ KOMnvIOmMepHoU
8epCMKOU meKcma.
Cneyuanuzupoganmnvie cpeocmaa
peoaKmupo8anus MamemMamuiecKux
MeKcmos.

BBoa uzo0paxenuii ¢ UCMOIb30BaHUEM
Pa3IMYHBIX ITU(POBHIX YCTPOUCTB
(uudpoBbIX PoToanmapaTon

1 MUKPOCKOIIOB, BUJIEOKAMED, CKAHEPOB
U IPYTUX YCTPOUCTB.). ['padmueckuit
penaxkTop. O6paboTka rpaguuecKux
00bekTOB. PacTpoBas 1 BeKTOpHast
rpaduka. Dopmatsl rpapuyecKux
¢aiinos.

Co3zoanue u npeobpazosanue
ayouosusyanvhvlx 0ovekmog. OopadboTka
M300paKeHUsI U 3ByKa C UCIIOIb30BaHUEM
WHTEPHET-NPUIIOKEHUH.

MynbsTumMenua. KomneroTepHsbie
npe3eHranuu. Mcnonp3oBanue
MYJIbTUMEIUMHBIX OHJIAHH-CEPBHUCOB
TS pa3pabOTKU Mpe3eHTAIIUM
MPOEKTHBIX PaboT.

[IpuHLMIIBI TOCTPOCHUSA

OouborpaUuecKux CChUIOK.
[IpyHrMaTh yyacTue B KOJJIEKTUBHOU
paboTe HaJ TOKYMEHTOM.
KnaccugunmpoBats KOMIBIOTEPHYIO
rpaduxy.

BBoauts nzo0paxxeHus

C UCIIOJB30BaHUEM PA3TUYHBIX
HHU(PPOBBIX YCTPOUCTB.

OnuchIBaTh OCHOBHBIE BO3MOXKHOCTH
rpauyecKux peaakTopOB.

[TpuBOANTH MPUMEPHI MPOTIPHETAPHOTO
1 CBOOOHOTO MPOrPaMMHOTO
obecrieueHus1 AJist CO3/IaHus U 00pabOTKU
00BEKTOB KOMIIBIOTEPHOU rpadUKu.
Brinonuats mpeoOpazoBaHue pacTpOBBIX
HM300paKEHUM C IETBI0 ONTUMH3AIUN
pasmepa n300pakeHus, KOPPEKTUPOBKHU
IBETOBBIX KPHUBBIX, IPKOCTH,
KOHTPACTHOCTH.

OO6pabatbIBaTh U300paKEHUS

C MOMOUIBI0 (PUIBTPOB IpaPUUYECKOro
penakTopa.

XapakTepu30oBaTb OCHOBHBIE
BO3MOXHOCTH PEAAKTOPOB MPE3CHTAIUN.
[IpuBOANTH MPUMEPHI POTIPUETAPHOTO
1 CBOOOTHOTO MPOrPaMMHOTO
obecrnieueHus il co3AaHus 1 00pabOTKU
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1 peJIaKTUPOBAHUS TPEXMEPHBIX
Mogeneit. Cemounvle mooenu.
Mamepuanvi. Mooenuposanue
ucmouHuxos oceewerusi. Kamepui.
Aooumuernvie mexnonocuu
(3D-npurnmepvut). [lonsmue

0 BUPMYATILHOU PEAIbHOCIU

U OONOJIHEHHOU PealbHOCIU

MYJIbTUMEIUNHBIX 0OBEKTOB.
OO0pabaTeIBaTh U300paKeHUS U 3BYKU
C MCIOJIb30BAaHUEM UHTEPHET-
TIPUIOKEHUH.

[TosiCHATH NPUHIIUITBI TOCTPOCHHUS
TPEXMEPHBIX MOJIEIIEH.

BBINONHATE oniepanuy o NOCTPOSHUIO
Y PEIaKTUPOBAHUIO IPOCTHIX
TPEXMEPHBIX MOJIEIIEH.

N3yyaTh NOHATHE O BUPTyaIbHOU

PCaJIbHOCTHU 1 I[OHOHHCHHOﬁ PCAJIBbHOCTH.

Ilpakmuueckue pabomuwi:

1. Mnoeocmpanuunsie 00KyMeHmbl.
2. Konnekmuesnas paboma

HAO OOKYMEHMOM.

3. Ilpeobpaszosanue pacmpogwvix
uz0bpadiceHul.

4. Bexmopnas epaguxa.

5. Ilpezenmayus c uzobpasicenusmu,
38YKAMU U BUOEO.

6. 3D-moo0enuposanue

Hroro no pasgeny 7
OBLLEE KOJIMYECTBO 34
YACOB I10 ITPOIT' PAMME
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11 KJIACC

Haumenosanue
No KomnuectBo OCHOBHBIE BUJIBI J€ATETBHOCTH
pa3aenoB U TeEM [TIporpamMmmHoe coniepxanue
n/n 4acoB oOy4aromuxcs
y4e0HOTO0 IpeaAMeTa
Paznea 1. llnudpoBasi rpaMOTHOCTH
1.1 | CeteBnie 5 [TpuHIMIIBI OCTPOCHUA U annapaTtHble | [[0SCHATH NpUHUIKIIBI TOCTPOEHUS
uH(}OpMaAIMOHHBIE KOMITOHEHTBI KOMITBIOTEPHBIX CETEH. KOMIIBIOTEPHBIX CETEM.
TE€XHOJIOTUH Ceressbie mpoTokoiibl. Cetb MaTEpHET. | BBISABAATE OOIIee U paznuyus

Anpecanus B cetu aTepuer. Cucrema
JIOMEHHBIX UMEH.

Beb6-caiit. Be6-cTpanuiia.
B3aumoneiictBue 6paysepa c BeO-
cepBepoM. JIMHAMUYECKUE CTPAHUIIBI.
Pa3zpaboTka MHTEPHET-IPUITOKEHUN
(catitoB). CeTeBOE XpaHECHHE JAHHBIX.
Bunsw! nesrensHoct B cetu IHTEpHET.
Cepsucsl HTepHeTA.
['eonndopMaIMOHHbBIE CUCTEMBI.
['eonokalMOHHBIE CEPBUCHI PEATHHOTO
BPEMEHHU (Hampumep, JIoKaIus
MOOMJIBHBIX T€JIE(POHOB, ONIPEACICHUE
3arpy>K€HHOCTU aBTOMAarucTpaiei),
MHTEPHET-TOPTOBIIsL, OPOHUPOBAHUE
OMJICTOB, TOCTHUHMUII.

['ocynapcTBEHHBIE 3JIEKTPOHHBIE
cepBuUCHI U ycayru. CollMalibHbIE CETH —

B OpPTraHU3alliK JIOKAIbHBIX
U r7100aJTbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOIUTH MPUMEPHI CETEBBIX
MPOTOKOJIOB C OMpPEACICHHBIMU
GyHKIMSIMU.

AHanu3upoBaTh aJIpeca B CETU
HNuTepHer. XapakTepu3oBaTh CUCTEMY
JIOMEHHBIX UMEH U cTpyKTypy URL

U BEO-CTpaHUIIbI.

OmnuceiBaTh B3aUMOJIEHCTBHUE Opay3epa

¢ BeO-cepBEepOM.

AHanM3upoBaTh NPEUMYIIIECTBA CETEBOTO
XpaHEHUs JAaHHBIX U BO3MOKHbIE
poOJIeMbl TAKOTO PEIICHMUS.

[IpuBOIUTH MpUMEPHI OOTAYHBIX
CEPBUCOB.

[IpuBOIUTH TPUMEPHI PA3IUYHBIX BUJIOB
NEeATeNIbHOCTH B ceTu VIHTEepHET.

28




OpraHu3anus KOJJIEKTUBHOTO
B3aMMOJICUCTBUS 1 OOMEHA TAaHHBIMHU.
CeTeBOM 3TUKET: ITpaBUiia NOBEICHUS
B kubepnpoctpanctse. [Ipobdiaema
MOIJTMHHOCTH TIOJTyYeHHON
uapopmaruu. OTKPBITHIE
o0OpasoBaTeIbHbIE PECYPCHI

[IpuBOIUTH MpUMEPHI TOCYAAPCTBEHHBIX
MH()OPMAIIMOHHBIX PECYPCOB.
Xapaktepu3zoBaTh HHHOPMAITUOHHO-
00pa3oBaTEIbHYIO CPEly CBOEH LIKOJIBI,
ONUCHIBAs UMEIOIEECS] TEXHUUYECKOE
OCHAIIEHUE, MPOrPAMMHOE 00eCIieueHre
U UX UCIOJIb30BAHUE YUUTEIIMU

Y IIKOJIbHUKAMHU.

XapakTepru3oBaTb BO3MOKHOCTH
COIIMATBLHBIX CETEN.

dopMynUpOBaTh MpaBUiIa TOBEICHUS

B COIIMATIBHBIX CETSX.

Hcnonb30BaTh pa3auyHbIe CTpaTEruu
ompeeaeHUs TTOITUHHOCTH
uH(opMaIu, MOJIy4YEHHON U3 CETH
HNnTepHer.

[IpuBOAUTH IPUMEPHI OTKPBITHIX
00pa3oBaTEIbHBIX PECYPCOB.
Ilpakmuueckue padomul:

1. Jlokanvhas cemo.

2. Pazpabomkxa 6e6-cmparuybl.

3. A3b1K nOUCKO8bIX 3aNpOoCos.

4. Hcnonv3zosanue unmepHem-cepeucos

1.2

OCHOBEI COTUATBHOMI
uH(pOpMaATUKU

TexHOTeHHbIE U SKOHOMUYECKHE
YIPO3bl, CBSI3aHHBIE C UCITOJIL30BAHUEM
MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TexHosioruid. O6uue npodieMsl

XapakTepu3oBaTh CyIIHOCTb HOHATUI
«uHbOpMalIMOHHAs 0€30MacHOCThY,
«3amnura nHpopMaImm.
dopMynupOBaTh OCHOBHBIE ITPaBUIa
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3aIUTHI HHDOpPMAITUU

1 MH(HOPMALIMOHHON O€30IaCHOCTH.
CpenctBa 3a1uThl UHPOpPMaLIUU

B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETIX
¥ aBTOMaTHU3UPOBAHHBIX
MH()OPMAIIMOHHBIX CUCTEMAX.
[IpaBoBOE OOecreueHue
nH(}OpMaAIMOHHOM 0€3011aCHOCTH.
DnekmponHas NOONUCY,
cepmuuyuposanHvle caimuol

U OOKYMeHMmbl.

[IpenoTrBparmenue
HECAHKIIMOHUPOBAHHOTO JOCTYTIa

K JINYHON KOH(PUAECHIIUATBHON
uH(popManu, XpaHsiiencs

Ha MePCOHATbHOM KOMITIBIOTEPE,
MOOWIIBHBIX YCTPOUCTBAX.
BpenonocHoe nmporpaMMHoe
o0OecnieueHune u crnocoobl OOPHOBI C HUM.
AHTHUBUPYCHBIE IPOTPAMMEI.
Opranuzaiust ITMYHOTO apXHUBa
uH(opmaiu. PesepBHOE KOTUPOBaHUE.
[TaposibHas 3amura apxuBa.
HTugpposanue oannvix.
HNudbopmannoHHbIe TEXHOIOTHU

u nnpoeccuoHabHAas 1eSITENbHOCTb.
NudopmarimoHHbie pecypcehl.

nH(pOpMaIIMOHHOM 0€30MaCHOCTH.
XapakTepru3oBaTh CPEJICTBA 3AIUTHI
uH(pOpMaIU B KOMIIBIOTEPAX,
KOMITBIOTEPHBIX CETAX

Y aBTOMATU3UPOBAHHBIX
MH()OPMAIIMOHHBIX CUCTEMAX.
AHaIM3UPOBATh 3aKOHOIATENIbHYIO 0a3y,
Kacarolyocs HHOOPMaIlMOHHOM
0€30MacHOCTH.

OnuceIBaTh CIOCOOBI OOPHOBI

C BPEJIOHOCHBIM MPOrPAMMHBIM
oOecIieueHrEM, UCIT0JIb30BATh
AHTUBHUPYCHBIE TPOTPAMMBL.
OnuchIBaTh MyTH MPEIOTBPAICHUS
HECAaHKIIMOHUPOBAHHOTO JOCTYyIIA

K JIMIHOM KOH(DHUACHIINATBHON
uH(opManu, XpaHsiencs

Ha MePCOHAILHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOIMCTBAX.
Hcnonb30BaTh MapoJMpOBAHUE

Y apXUBHUPOBAHUE ISl 0OECTICUEHUS
3alUTHl UHPOPMAITUH.

JlaBath onpeaeaeHus MOHITUI
«MH(POPMAIIMOHHBIN pecypey,
«MH(POPMALIMOHHBIN MPOIYKTY,
«HGOPMAIIMOHHAS YCIIyTay.
BoIsIBAATE OTIIHYMS] HH(POPMAITMOHHBIX
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[HudpoBas sKOHOMHUKA.
NudopmarmonHas KyibTypa

MPOJYKTOB OT MIPOJAYKTOB
MaTepHaIbHbBIX.

HasbiBaTth ocHOBHBIE YepThI ITU(DPOBOU
HKOHOMUKH.

AHaAIU3UPOBATH CYIIIHOCTh MOHSATHUS
«MH(POPMALIMOHHAS KYJIbTYpa.
Ilpakmuueckue pabomul:

1. Hcnonvzoeanue anmusupycrou
npoSpPamMMul.

2. Apxusayus OaHHbIX

Hroro no pasgeny

8

Pa3znen 2. TeopeTtudyeckue 0CHOBBI HHPOPMATUKH

2.1

Nudopmannonnoe
MOJICJIMPOBaHUE

5

Mopgenu u moaenupoBanue. Llenun

MOJIETUPOBaHUs. AIEKBAaTHOCTh MOJIEIU
MOJEIIUPYEMOMY OOBEKTY WIIU MPOIECCY.

dopmanuzanus IPUKIATHBIX 3a71a4.
IIpencraBsienue pe3yibTaToB
MOJIEIUPOBAHUS B BUJIE, YIOOHOM

JUJISl BOCTIPUATHS YEJIIOBEKOM.
['paduueckoe npencraBiaeHuE TaHHBIX
(cxempbl, TaOaUIIbI, TpaduKn).

I'padbl. OcHOBHBIC MOHATHS. Buabl
rpadoB. PellleHre aropuTMUYecKux
3a/1a4, CBA3aHHBIX C aHAIN30M rpados
(mocTpoeHue ONTUMAIBHOTO MyTH
MeXy BepiimHaMu rpada,
ONPEAEIECHNUE KOJIUUECTBA PA3INYHBIX

OnpenensaTe NOHATUS «KMOJEIbY,
«MOJICIIUPOBAHUEY.
Knaccudunmupopats Mmoaenu

I10 3aJaHHOMY OCHOBAHHIO.
OnpenensaTe nejb MOJEINPOBAHNS

B KOHKPETHOM Clly4ae.

[IpuBOINTH MPUMEPHI PE3YIBTATOB
MOJIEIIMPOBAHUs, IPEICTABIICHHBIX B BUJIE,
yA00HOM JJI1 BOCIPUATHSI YETOBEKOM.
[IpuMEHATH aNrOPUTMBI HAXOXKICHUS
KpaT4anmux IyTeu MeX Ay BEpIIMHAMHU
OpUEHTHPOBaHHOTO rpada. [IpumeHsaTh
AJITOPUTMBI OIIPEACIICHUS KOJINYECTBA
Pa3JINYHBIX MyTEN MEXAY BEPIIMHAMU
OPUEHTUPOBAHHOI'O ALIUKINYECKOIO

31




myTel MEXy BepIIUHAMHU
OPUEHTUPOBAHHOTO AIIUKINYECKOTO
rpada).

JlepeBbsi. buHapHoe nepeBo.
JlucKpeTHBIE UTPHI JBYX UTPOKOB

¢ nosiHou ungopmanuei. [locrpoenue
JepeBa nepedopa BapuaHTOB, ONTMCAHNE
CTpaTeruu Urphbl B TaOIUYHOU dopme.
Bridrpeliiiabie cTpaTeruu.
Hcnonw3oBanue rpadoB U 1epeBLEB
MIPU OMUCAHUU 00BEKTOB U MPOIIECCOB
OKPY’KaIOLIEro MUpa

rpada.

XapakTepu30BaTh UTPY KaK MOJEIb
HEKOTOPOU CUTYyaLUH.

JlaBaTh onpeneneHre BEIMTPBIIITHON
CTPATETHH.

OnuceIBaTh BBIMTPHIIIHYIO CTPATETHIO
B 33JJaHHOM UTPOBOM cUTyaluu B (hopme
JepeBa Uiy B TabnuuHoM hopme.
[IpuBOANTH MPUMEPHI UCTIOTB30BAHUS
JIEPEBBEB U I'PpaOB NMPU OMUCAHUU
00BEKTOB M ITPOLIECCOB OKPYKAIOLIETO
Mupa

Hroro no pasgeny 5

Paznen 3. AiropuTmMsbl ¥ IPOrpaMMHpPOBaHUE

3.1 | Anroputrmbl 11 Omnpenenenue BO3MOKHBIX pe3ybTaToB | OnpenensiTe pe3yibTaT padoThl
Y 3JIEMEHTBI paboThI MPOCTEUIITUX AITOPUTMOB aNropyuTMa JUIsl UCTIOJTHUTENS
MIPOrPaMMHUPOBAHUS YIIPABJICHUS UCIIOTHUTEIISIMU IIPY 3aJIaHHBIX UCXOAHBIX JAHHBIX

Y BBIYUCIIUTEIBHBIX AITOPUTMOB.
OmnpeneneHue UCXOAHBIX JaHHBIX,

MPU KOTOPBIX aJITOPUTM MOXKET J1aTh
TpeOyeMblIil pe3yJbTarT.

Ortalbl peleHus 3a/1a4 Ha KOMIIBIOTEPE.
SA3bik mporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHBIE
KOHCTPYKIIUH SI3bIKA
nporpaMMHUpoBaHus. TUIBI JAHHBIX:
LEJIOYHCIIEHHBIE, BELIECTBEHHBIE,

Y BO3MOYKHBIE HCXO/IHBIEC TaHHBIE

JUISl A3BECTHOTO PE3yJIbTaTa.
[IpuBOANTE MMPUMEPHI AATOPUTMOB,
COAEpKaIIUX MMOCIEeI0BaTEIbHbIC,
BETBAIINECA U IUKIINYECKUE CTPYKTYPHL.
AHanM3UpOBaTh HUKINYECKUE
AJITOPUTMBI JIJI51 UCTIOJTHUTETIS.
BriaensaTe sTamnsl penieHus 3aaauu

Ha KOMIIBIOTEPE.

[1OACHATH CYIIHOCTH BBIACIEHHBIX
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CUMBOJIbHBIC, IOTHYECKHE. BeTBIeHMS.
CocraBHbie ycnoBus. LIukis

c ycimoBueM. [[uKITbI Mo mepeMeHHOM.
Hcnonb3oBaHue TaOIUIl TPACCUPOBKHU.
Pa3paboTka u mporpaMMHas pean3amnus
QITOPUTMOB PEIICHUS THIIOBBIX 33729
0a3oBoro ypoBHs. [Ipumepsl 3aiau:
aNropuTMbI 00pa0OTKU KOHEUHOM
YHCIIOBOM TIOCIICIOBATEIHHOCTH
(BBIUKCIICHUE CYMM, IPOU3BEICHUA,
KOJIMYECTBA DJIEMEHTOB C 33JJaHHBIMHU
CBOMCTBaMH), JITOPUTMBI aHAJTH3a
3aMUCH YUCeN B MTO3UIIMOHHOM cUCTEME
CUHCIICHUS, aJITOPUTMBI PEIICHUS 33129
METOJIOM mepedopa (TOuCK
HanUOOJIBIIETO OOIIEro JETUTEIS IBYX
HATypaJbHBIX YUCEIN, MPOBEPKA YHCIIA
Ha MPOCTOTY).

OO6paboTka CHMBOJIBHBIX JAHHBIX.
Bcerpoennsie pyHKITNMHN sS361KA
MIPOrPaMMHPOBAHHUS JIJIT 00pabOTKH
CUMBOJIBHBIX CTPOK. Aeopummvl
PeoaKmupo8anusi mexcmos (3ameHa
cumeona/ppasmenma, yoaieHue

U 6CMasKa cumeona/hpazmenma, NOUCK
BX0ICOEHUSl 3A0AHHO20 00paA3Ya).
Tabnu4Hbie BETUYMUHBI (MACCHUBBI).

HTaMoB.
OTnaxuBaTh MPOrPaMMbI C TOMOIIIBIO
TPACCUPOBOYHBIX TAOIHII.
AHanmm3upoBaTh HHTEphEIC
WHTETPUPOBAHHOM Cpe/bl pa3padOTKU
porpaMmM Ha BEIOPAHHOM SI3bIKE
IpOrpaMMUPOBAHMUS.

[TpuBOAUTH IPUMEPHI OTHOMEPHBIX

Y JIByMEPHBIX MacCHBOB.

[IpuBOIUTE IPUMEPHI 3a1a4

13 OBCEAHEBHOM KU3HHU,
MPEANnoJararonuxX UCIoIb30BaHue
MacCHBOB.

3anuchIBaTh M OTJIAKUBATH MPOTPAMMBI
B MHTETPUPOBAHHOMN cpesie pa3paboTKu
porpamm.

Pa3pabatbeiBaTh U OCYLIECTBIATH
IPOTrPaMMHYIO PEATU3AINI0 AITOPUTMOB
pelIeHus TUTIOBBIX 3a/1ay.

Pa36uBarts 3aauy Ha moa3agayu.
OdopMIATH TOTUYECKHU 1IETOCTHBIE
WJIU TIOBTOpSItonecs: parMeHThI
MpOrpaMMbl B BUJIE TOATIPOTrPaMM.
losacuamo cywnocms pexypcusHoco
aneopumma.

Haxooumuw pexypcugnvie 06wexmuol

8 OKpydcaiouem mupe.
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Ilonusimue o 08ymepuvix maccusax
(mampuyax). AITOPUTMBI paOdOTHI

C DJIEMEHTAaMH MacCUBa C OJJHOKPATHBIM
MPOCMOTPOM MACCUBA: CYMMUPOBAHUE
AJIEMEHTOB MAaCCUBA, MOJCYET
KOJIMYECTBA (CYMMBI) SJIEMEHTOB
MacCHBa, yIOBJIETBOPSIOIIUX
3aIaHHOMY YCJIOBHUIO, HAXOXJEHUE
HauOO0IbIIEr0 (HAMMEHBIIIETO) 3HAUCHUS
AJIEMEHTOB MAaCCUBA, HAX0XKICHUE
BTOPOTO IO BETUYHUHE HAUOOIBIIErO
(HauMeHbIIIET0) 3HAUCHHUS, JIMHEHHBII
MOUCK 3JIEMEHTa, epeCcTaHOBKA
AJIEMEHTOB MAacCUBa B OOpaTHOM
MOPSIJIKE.

CopTupoBKa 0OJIHOMEPHOT'O MAaCCHBA.
[IpocThie METO/IBI COPTUPOBKHU
(Hampumep, METO/I IMMy3bIpbKa, METO/T
BBIOOpA, COPTUPOBKA BCTAaBKaMU).
[Tognporpammsl. Pexypcugnbie
aAneopumMmbl.

CoarcHoCmb 8bIYUCTEHUSL: KOTUYECTNEO
8LINOJIHEHHBIX Onepayuil, pasmep
UCNONIL3YEeMOU NAMAMU, 3A8UCUMOCTb
KOIUYecmea onepayuti om pasmepa
UCXOOHBIX OAHHBIX

Onpeoenamo pe3yibmam pabomol
NPOCMO20 PEeKyPCUBHO20 AIOPUMMA.
Toscuams noHAMUA «BLIYUCTUMENbHBIU
npoyeccy, «CLOHCHOCMb ACOPUMMAY,
«Ihexmusnocms ancopummany.
Jasamb oyenky ciloicHOCmU U36eCMHbIX
aneopummos. Ilpusooumse npumepwi

9 PeKkmusHvIX aNCoOPUMMOS.
Ilpakmuueckue pabomut:

1. Bvioenenue u oopabomra yugp yenozo
YUCIA 8 PAZIUYHBIX CUCMEMAX CUUCTEHUS]
C UCNONIbL30BAHUEM ONepayull
YeNoHUCIeHHOU apUPMemuKu.

2. Pewenus 3a0au memooom nepebopa.

3. Obpabomka uucnoeo2o maccusaa.

4. Obpabomka cUMBOJIbHBIX CIPOK.

5. Oynxyuu

Hroro no pasgeny

11
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Paznen 4. UndopmanuoHHbIe TEXHOJIOTHI

4.1 | DnexTpoHHBIE 6

TaOJIULIBI

Ananu3 ganHeiX. OCHOBHBIC 3aJaUM
aHaJin3a JaHHBIX: IPOTHO3UPOBAHHUE,
KJIaccuukanuys, KiacTepusalus,
aHaJIN3 OTKJIOHCHMI.
[TocnenoBaTeIbHOCTD PEIICHUS 331249
aHalin3a JaHHBIX: COOp MEPBUYHBIX
JIAaHHBIX, OYMCTKA M OI[CHKA Ka4eCcTBa
JTAHHBIX, BLIOOP W/WITH TTOCTPOCHUE
MOJIeJd, MpeoOpa3oBaHKe JaHHBIX,
BU3yaIN3allusl JAHHBIX, UHTEPIIPETALUS
pe3ynbTatoB. MumeniexmyanvHulil
aHAIU3 OAHHBIX.

AHann3 JaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX TaOmuIl. Beruncnenue
CYMMBI, CpEIHETO apu(METHIECKOTO,
HanOOJIBIIIETO U HAUMEHBIIIETO
3HAQUCHUM uana3oHa. Buiuucienue
K0a¢huyuenma koppensiyuu 08yx psioos
oannvix. Iloobop nunuu mpenoa,
peuienue 3a0ay NPOSHO3UPOBAHUSL.
KomneroTepHO-MaTeMaTHUECKHE
MOJIeNT. DTaIbl KOMITBIOTEPHO-
MaTeMaTHYECKOTO MOJICIMPOBAHUS:
MMOCTaHOBKA 3a/1a4M, pa3padoTKa
MOJIeNIA, TECTUPOBAHUE MOJIETIH,
KOMITbIOTEPHBIA SKCIIEPUMEHT, aHAJIU3

[IpuBOAUTE IPUMEPHI 33724 AHAIIU3A
JAHHBIX.

[TosicHATh HA TpUMEpPax
TIOCJICIOBATEIHFHOCTD PEIICHUS 33124
aHaJIn3a JIAHHBIX.

Pemats mpocThie 3ama4un aHaM3a
JAHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX
TaOJIHII.

Hcnonp30BaTh COPTUPOBKY U (DUITHTPHI.
Hcnonp30BaTh CpeaCTBa JICIOBOM
rpadyKH JUIs HArISIHOTO MPEICTaBICHUS
JAHHBIX.

XapaKkTepu30BaTh ATAITbl KOMIILIOTEPHO-
MaTeMaTHISCKOr0 MOJICIHPOBAHHS.
HccnenoBath TOTOBYHO KOMITBIOTEPHYTO
MOJIeJb 110 BRIOpaHHOM TeMe.

Pewats mpocTeie pacueTHbie

Y ONITHMU3AIIMOHHBIC 3aa9H C TTOMOIIIBIO
AIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomul:

1. Cmamucmuueckas oopabomka
OAHHBIX CPeOCmB8amu peodaKmopa
9NeKMPOHHBIX MAOIUY.

2. Haensaonoe  mpeocmasnenue
Pe3yVIbmamos CmamucmuidecKou
006pabomxu OaHHbIX 8 8UOe OUALPAMM
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PE3yNbTATOB MOJICITHPOBAHUS.
Ilpumepuwl: mooenuposarue 0sudiceHusl,
Mooenuposanue 6UONI02ULECKUX
cucmem, mamemamudeckue mooeu

6 DKOHOMUKE.

YucneHHoE pelleHrne ypaBHEHUI

C ITOMOII[BI0 TTOA0OPA IMapaMeTpa.
Onmumu3zayust KaKk NOUCK HAUTY4UuLe2o
peuieHust 8 3a0aHHbIX YCI0BUSIX.
L]enesas ¢hynkyus, oeparHudenus.
Pewenue 3a0au onmumuzayuu

C NOMOWBIO IJIEKMPOHHBIX MabIUY

cpeocmeamu pedakmopa 21eKmpoHHbIX
maobauy.

3. Paboma c 20moeoti KoMnbiomepHou
MOOenbio No 8bIOPAHHOU meMme.

4. Yucnennoe pewienue ypasHeHuu

C nomouwbio nodbopa napamempa

4.2

ba3be1r naHHBIX

Tabnuunbie (pensiiuOHHbIE) Oa3bl
JMaHHBIX. Tabnuia — mpeacTaBiIeHNe
CBEJICHHUI 00 OJTHOTHITHBIX OOBEKTaX.
ITone, 3anmmce. Kiorou Tabmunel. Padora
C TOTOBOI 0a30¥ JAHHBIX. 3aIIOJTHEHHE
0a3pl maHHbIX. [louck, copTUpoBKa

u QpubTpalus 3anuceil. 3ampocsl

Ha BBIOOPKY JaHHBIX. 3aIIPOCHI

C mapameTpaMu. Berauciasemsbie mos

B 3aIlpocax.

MmuoroTtabian4Hbie 0a3bl JaHHBIX. THUIE
CBSI3el MEXKy TaOnuiaMu. Brewnutl
kmou. [{enocmuocms. 3anpocCsl

K MHOTOTaOJIMYHEIM 0a3aM JaHHBIX

[IpuBOIUTE MPUMEPHI HCIIOJIH30BAHMS
0a3 TaHHBIX.

XapakTepusoBaTh 0a3y JaHHBIX KaKk
MOJIeJTb MPEeAMETHOM 00JIacTH.
[IpoexTrpoBaTh MHOTOTAOIUYHYIO 0a3y
JAHHBIX, PA3IMYaTh THUITHI CBSI3EH MEXKTY
TaOJIUIIaMHU.

OcymecTBIATh BBOJ M PEIAKTUPOBAHIE
JTAaHHBIX.

OcCymecTBIATh COPTUPOBKY, IIOUCK

Y BBIOOp JTAHHBIX B TOTOBOM 0aze
JTAaHHBIX.

dopmMupoBaTh 3aMPOCH HA TIOWCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABJICHHUSI
0a3zaMu JTaHHBIX.
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Ilpakmuueckue pabomot:

1. IIpoexmuposanue cmpykmypuol
npOCMot MHO20MAOIUYHOU PENAYUOHHOL
0a3vl OAHHUBIX.

2. Paboma c 2comoseotii 6a301ti 0aHHbIX
(3anonnenue 6a3vi OAHHBIX, NOUCK,
COpMUPOBKA U PUILMPAYUS 3aNUCELL;
3anpocwl Ha 8bIOOPKY OAHHBIX)

4.3

Cpencta
HCKYCCTBEHHOTO
HWHTEJIJIEKTa

CpencTBa MCKyCCTBEHHOT'O UHTEILIEKTA.
CepBHCHI MAITUHHOTO MTEPEBOIA

Y PaClO3HABAHUs YCTHOU PEYH.
Nnentudukaius u mouck
M300pakKeHUM, pacIiO3HABAHHUE JIHII.
CamooOyuaromuecst CUCTEMBI.

N cKyCcCTBEHHBIN MHTEIUIEKT

B KOMITBIOTEPHBIX UT'PAX.
Hcnonp3oBaHne METOLOB
MCKYCCTBEHHOT'O HHTEJIEKTA

B 00y4YaroNIuX CUCTEMAX.
Hcnonp3oBaHne METOLOB
MCKYCCTBEHHOTO HHTEJIEKTA

B poboToTexHuke. UHTepHeT Benlei.
IIepcniekTHBBI pa3BUTHS
KOMIBIOTEPHBIX NHTEIJIEKTYAJIbHBIX
CUCTEM

[ToSICHATD MOHATUSA «UCKYCCTBEHHBIN
WHTEJUJIEKTY, «MAITUHHOE 00YUYEHUE.
[IpuBOANTE MPUMEPHI 3a]1a4, PEIIAEMbIX
C MOMOIIBIO HCKYCCTBEHHOTO
MHTEJUICKTA.

Hcnonp30BaTh CEPBUCHI MAIITUHHOTO
MepeBO/ia U pacliO3HABaHUs YCTHOM peyHn,
UJEeHTU(DUKALINY U TOUCKA H300pAKEHUH,
pacrno3HaBaHUS JIUII.

XapakTepu3oBaTh CaMO0OOYyUaroIIecs
CHUCTEMBI U PACKPHIBATh POJIb
HMCKYCCTBEHHOT'O MHTEIUICKTA

B KOMITBIOTEPHBIX UTPax.

Hcnosib30BaTh METOABI UCKYCCTBEHHOTO
WHTEJUJIEKTA B 00yYalolUX CUCTeMaX,

B POOOTOTEXHUKE.

HccnenoBaTh NEpCIEKTUBBI Pa3BUTHS
KOMIIBIOTEPHBIX HHTEJUIEKTY AIbHBIX
CHCTEM.
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Ilpakmuueckue pabomul:
1. Paboma ¢ unmepHem-npunoiceHusmu
HA OCHOB8€ UCKYCCMBEHHO20 UHMeNIeKma

Hroro no pasneny 10
OBIIEE KOJIMYECTBO 34
YACOB 110 ITPOT'PAMME

38




IMEPEUYEHB (KOJJU®UKATOP) PACIHPEJIEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOMH OBPA3OBATEJBHOM MIPOI'PAMMBI CPEJTHET O
OBIIEI'O OBPA30OBAHUS U DJIEMEHTOB COJIEPKAHUSI

MO UH®OPMATHUKE

B denepanbHbIX 1 pernoHaIBHBIX MPOLETYPAX OIEHKH KauyecTBa 00pa3oBaHus
UCIIOJNB3YyeTCsl  TepedyeHb  (KoAudUKaTOp) paclpellefieHHbIX [0  Kjiaccam
MPOBEPSIEMBbIX TPEOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOU
IpOrpaMMbl CpPEAHEro OO0IIero oO0pa3oBaHUs M BJIEMEHTOB COJEPXKAHMS I10
uH(popMaTHUKe.

10 KJIACC

IIpoBepsiemble  Tpe0OBaHUSI K  pe3yJbTATaM  OCBOEHHUSI  OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl

Kon [IpoBepsiembIe IpeAMETHBIC PE3YIHTATHI OCBOCHHUSI OCHOBHOMN
poBepsieMOoro | 00pa30BaTEIbLHON MPOTPAMMEBI CPETHETO 00IIEro 00pa3oBaHUs
pe3yJibTarta

1 ITo Teme «IludpoBas TpaMOTHOCTHY

1.1 Brnanenue npencraBieHus MU 0 posid UHOOPMAILIMK U CBSA3aHHBIX
C HEll IPOoILIECCOB B MPUPO/JIE, TEXHUKE U OOLIECTBE, MOHATUSIMU
«uHbopMalusgy, «UHOOPMALUMOHHBIA MPOIECC», «CHUCTEMAY,
«KOMIIOHEHTHI CHUCTEMBI», «CUCTEMHBIN ahdexTy,
«MH(POPMAIIMOHHAS CUCTEMAY, CUCTEMA YTIPABIICHUS; BIIaJICHUE
MeTogaMu Toucka uHpopmanuu B cetd HHTepHeT, yMeHue
KPUTUYECKU OIEHHUBATh WH(OpPMAILNIO, TMOIYUYECHHYI) U3 CETH

HNutepner

1.2 YMeHue xapakTepu3oBaTh OOJIbIIME JaHHbBIE, MPUBOJUTH
OpuMepbl HMCTOYHHUKOB WX TOJYYEHUS MW  HalpaBJiICHUS
UCIOJIb30BAHUS

1.3 [Tonumanue OCHOBHBIX MIPUHLIUIIOB yCTPOUCTBA
u (YHKIIMOHUPOBAHUS COBPEMEHHBIX CTalMOHAPHBIX
U MOOWIBHBIX  KOMIBIOTEPOB;  TEHACHUUWU  Pa3BUTHUS

KOMITBIOTEPHBIX TEXHOJIOTHI; BIAJE€HUE HaBBIKAMH PaOOTHI
C ONEpPalMOHHBIMM CUCTEMAaMH W OCHOBHBIMH BHUIAMH
OpOrpaMMHOT0 OOecreueHust JUisl penieHus YydeOHbIX 3ajad
10 BEIOPAHHOM crieruaIn3aiuu
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[To Teme «TeopeTnyeckre OCHOBBI HH(DOPMATUKI»

2.1

[ToHMMaHWEe OCHOBHBIX MPUHUIUIOB JUCKPETU3ALUWUA PA3IMYHBIX
BUJIOB MH(pOpMALUM; yYMEHUE OMNpeneisiTh HHGOPMAIMOHHBIN
00bEM TEKCTOBBIX, TpadUUecKUX U 3BYKOBBIX JaHHBIX
IIPY 3aJaHHBIX MMApAMETPax JUCKPETU3ALNU

2.2

YMeHue CTpOUTh HEPaBHOMEPHBIE KOJbI, JOIMYCKAIOIIHUe
OJIHO3HAYHOE JIEKOJANPOBAHUE COOOIIECHUHN (TPEPUKCHBIE KOJIbI);
UCIIOIB30BaTh  MPOCTEHIINE  KOJbI, KOTOpPbIE IO3BOJISIIOT
00Hapy>KUBaTh U UCIPABIIATH OIIUOKHU IIPHU NIEpeaade TaHHBIX
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BJ'IaI[eHI/Ie TCOPCTUICCKUM alrapaTroMm, ITO3BOJIAOIINM
OCYIICCTBJIATL NPEACTABIICHHUC 3aJdHHOI'0 HATYPAJIbHOI'O 4YHCJIa
B Pa3/IMYHBIX CUCTCMAX CUUCIICHHA

24

Bnaz[eHHe TCOPCTUICCKUM arIiapaTrom, ITO3BOJIAOIIINM
BBIITIOJIHATD npeo6pa3013aHI/I>1 JJOT'MYCCKHX BLIpEl)KCHHﬁ,
HCIIOJIB3YS 3aKOHBI anre6pLI JIOTUKH

[To Teme «MHGOpMaALIMOHHBIE TEXHOJIOT I

3.1

YMeHue co3naBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI
M JEMOHCTpPAallMOHHBIE  MaTepuaidbl C  HUCIOJb30BAHUEM
BO3MO>KHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U OOJAUHBIX
CEPBUCOB

3.2

YMeHue uchoiib30BaTh TaONW4YHbIE (PENALMOHHBIE) Oa3bl
JAHHBIX, B YACTHOCTH, COCTaBJISITh 3alpoChl B 0a3ax JaHHBIX
(B TOM 4uCJ€e BBIYUCISIEMbIE 3aMIPOCHI), BBHIOIHATH COPTUPOBKY
U TOUCK 3amuceid B 0a3e NMaHHBIX; HAMOJHITH Pa3pabOTaHHYIO
0a3y JaHHBIX

3.3

YMeHue HUCIoab30BaTh SJEKTPOHHbIC TAOMUIBI JJIsl aHalu3a,
MpeCTaBIeHUsT W 00paObOTKM JaHHBIX (BKJIIOYAs BBIYHCIICHUE
CYMMBI, CpeHero apu(pMeTHIECKOTO, HauOOJIBIIETO
Y HaWMEHBIIIEro 3HAYEHUH, PEIICHUE YPaBHEHUI)

HpOBepHeMbIe IJIEMEHTDI COACPKAHNA

Kon [IpoBepsieMblit 3JIEMEHT COAEPKAHUS
1 Hudposas rpaMOTHOCTH
1.1 [Ipunnunel paboTel komMmbloTEpa. [lepcoHanbHbIN KOMITbIOTEP. BBIOOD

KOH(UTypaluu KOMIbIOTEPA B 3aBUCUMOCTH OT PEIIaeMbIX 3a]1a4
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1.2

OCHOBHBIE TEHJICHIIMA Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJOTHH.
[TapannenbHpie  BpIYUCIEHUA.  MHOTONPOLECCOPHBIE  CUCTEMBI.
CynepkoMIbIOTEPHI. MUKPOKOHTPOJLIEPHI. PoGoTtusupoBanHbie
IIPOM3BOJICTBA

1.3

QaiinoBas cucrtema. Ilouck B daiinmoBoit cucreme. Opranuzanus
XpaHeHUus u O00pabOTKM JaHHBIX C MCHOJIb30BAHUEM WHTEPHET-
CEpPBUCOB, 00IaYHBIX TEXHOJIOTUN U MOOUIIBHBIX YCTPONCTB

Teopetndeckre 0OCHOBBI MH()OPMATUKH

2.1

Nudopmanusi, naHHble W 3HAHUS. YHHUBEPCAIBHOCTH JIUCKPETHOTO
npeacTaBieHust nHdopmanuu. [[BouuHoe KOJUpPOBaHHE

2.2

PaBHOMEpHBIE U HEpaBHOMEPHBIE KOABI. Y ciioBue DaHo
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[Monxoner k wu3Mmepenutro wuHbopMmauuu. CymHOCTH OOBEMHOTO
(amaBUTHOrO) MOAXOJa K H3MEpPEHHI0O HHGOpPMAIUU, OIpeelICHUE
OuTa ¢ TOYKU 3peHUs an(paBUTHOTO MOJX0Ja, CBS3b MEXKIY pa3zMepoM
andaBuTa ¥ WHPOPMAIIMOHHBIM BECOM CHMBOJA (B MPEANOJIOKEHUN
0 PaBHOBEPOATHOCTH TMOSBJICHUSI CUMBOJIOB), CBSI3b MEXKYy €AUHUIIAMU
u3MepeHus: uupopmanuu: our, 6ait, Koait, MoaiT, ['0aiit. CymHoCTb
COJIEPKATENIbHOTO  (BEpPOATHOCTHOTO)  MOAXOJla K  H3MEPEHUIO
nHpOopMaLMH, OIpeAeIeHue ONTa C TTO3UIIUH COJIEPKaHUS COOOIICHUS

24

Nudopmanmonnsie npoueccol. Ilepegaua undopmanuu. HcToyHuk,
OpUEMHHK, KaHal CBSI3M, CHUTHAJ, KoJaupoBaHue. HckaxeHue
uHpopManmu npu nepegade. CKOpoCTh Mepelayu AaHHBIX MO KaHATy
CBsI3U. XpaHeHue nHpopmMaluu, 00beM MaMsITH

2.5

Cuctrembl. KoMOnoHeHTEI cHCTEMBI U WX B3auMoaencTBue. CHCTEMBI
yIpaBieHus. YHpaBieHue kak uHGOpMamoHHbIi mpoiecc. OOpaTHas
CBA3b

2.6

Cuctemsbl cumucieHus. PazBepHyTasi 3anuch UEAbIX U JPOOHBIX YUCET
B MO3UIIMOHHBIX CHCTeMax cuuciaeHusi. CBONCTBA MO3UIIMOHHON 3alTUCH
Yyyciia: KOJMYECTBO IM(p B 3amuCH, TMPU3HAK JACITUMOCTH YHCIIA
Ha OCHOBaHUE CUCTEMBI CUYUCIICHUS. AJITOPUTM MEPEBOJIA 1IEJIOT0 YHCa
13 P-HYHON CHUCTEMBI CUHCIIEHUS B JECATUUYHYIO. AJITOPUTM MEPEBOJA
KOHEeUHOU P-u4HOM ApoOu B AeCATUUHYIO. AJITOPUTM MEPEBO/IA IIEIOTO
yyciia U3 JACCATUYHOM CHCTEMbI CUMCIEHHS B P-munyro. J[BomuHas,
BOCBMEpPUYHAS WM IIECTHAAUATEPUYHAS CHUCTEMBI CUMCIICHUS, NEPEBOJ
yucel MEXAy OJTUMU CcuUcTeMamMu. ApudMeTnudeckue oneparuu
B MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

2.7

HpCI[CTaBJ'IeHI/Ie HOCJIBIX M BEIICCTBCHHBIX YMCCJI B IIAMATH KOMIIBIOTEpA
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2.8

Koauposanme texctoB. Komuposka ASCII. OgHobalTHRIE KOTUPOBKH.
Crangapr UNICODE. Komuposka  UTF-8. Onpenenenue
HH(POPMAIIMOHHOTO 00beMa TEKCTOBBIX COOOIIICHUIMA

2.9

KonupoBanune wuzoOpaxenuit. Ounenka HHPOPMAIMOHHOIO OO0OBEMa
pacTpoBoro rpadu4ecKoro M300pakeHUs MPU 3aJaHHOM pPa3pelIeHUU
u riayOouHe koaupoBaHusi 1Bera. KoaupoBanue 3Byka. OileHka
WH(OPMAITMOHHOTO 00beMa 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX YaCTOTE
JTUCKPETU3AINH U PA3PSTHOCTH KOJTUPOBAHUS

2.10

Anrebpa nmoruku. BwickaspiBanus. Jlorumdeckue omepanuu. TaOmuiibl
VMCTHHHOCTH JIOTUYECKUX OMNEPALUN «IUIBIOHKIUSY, «KOHBIOHKIIHSY,
«MHBEPCUD, «UMIUTUKALUSDY, «OKBUBAJICHLIUAS. Jlornueckue
BBIDA)KEHUSA. BBIUWCIEHHE  JIOTMYECKOTO  3HAYEHHUS  COCTABHOIO
BBICKA3bIBaHUS IIPU H3BECTHBIX 3HAYECHUSAX BXOIALIMX B HETO
AJIEMEHTAPHBIX BbICKa3bIBaHUM. TaONHI[BI HCTUHHOCTU JIOTHYECKUX
BbIpaKCHUHU. Jlormueckue omnepauvu M ONEpalMy HaJ MHOKECTBAMMU.
[Ipumepsl 3aKOHOB anreOphl JIOTUKU. DKBUBAJIECHTHBIE MPE0OpPa30BaAHUS
jJoruueckux  BblpaxkeHud. Jlormueckue ¢yukiuu. IlocTtpoenue
JIOTUYECKOTO BRIPAKEHUS ¢ JaHHOM TaOnuiie uctuHHoCcTH. Jlornueckue
aneMeHThl KoMmmbroTepa. Tpurrep. Cymmarop. Iloctpoenue cxemsl
Ha JIOTHYECKUX »BJIEMEHTaX IO JIOTUYECKOMY BBIPAKECHUIO. 3aIluch
JIOTUYECKOTO BBIPAKEHUSA MO JIOTUYECKON CXEME

NudopManinoHHbIe TEXHOIOTUA

3.1

TekcToBelii  mporeccop. PemaktupoBanne u  (popmaTHpoBaHUE.
[IpoBepka opdorpapuu u  rpammatuku. CpeacTBa  MOHUCKA
U aBTO3aMEHbl B TEKCTOBOM IIpoueccope. Vcnoiap30BaHHE CTHIIEH.
CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKYMEHTbl. (CHOCKH, OTJIABJICHHE.
O6mnaunble cepBuchl. KomnexktuBHas paboTa ¢  JOKYMEHTOM.
NHcTpyMeHTBI pelieH3upoBaHusl B TEKCTOBBIX Mpolieccopax. Jlemosas
nepenucka.  Pedepar.  IlpaBuna  uuTuUpoBaHUS ~ MCTOYHUKOB
u odopmiienuss Oubnuorpaduyeckux ccbuiok. OdopmiieHue crucka
JIUTEPATYPHI

42




11 KJIACC

IIpoBepsiembie

TpéﬁOBaHl/lﬁ K pedyjJdbTaram 0CBOCHUA OCHOBHOM

o0pa3oBaTeIbHOM MPOrpaMMbl

Kon
MIPOBEPSEMOTO
pe3ynbTara

[IpoBepsiembIe TIpeAMETHBIC PE3YIHTATHl OCBOCHHUS OCHOBHOMN
00pa3oBaTeILHON TPOTPAMMBI CPEIHET0 00IIEro 00pa3oBaHUs

1

ITo Teme «{udpoBas rpaMOTHOCTHY

1.1

Hanuuue npeacTtaBieHuid 0 KOMIBIOTEPHBIX CETAX U MX POJIU
B COBPEMEHHOM MHpe; 00 OOmMX MNPUHIHUIAX pPa3padOTKU
U (QYHKIIMOHUPOBAHUSI HHTEPHET-TIPHIIOKEHUM

1.2

YMeHue  OpraHu3oBbIBaTH  JIMYHOE  HUH(POPMAIMOHHOE
OPOCTPAHCTBO C  HWCIOJB30BAaHUEM  Pa3JIUYHBIX  CPEICTB
U (PPOBBIX TEXHOJIOTUH; MOHUMAaHUE BO3MOXKHOCTEH ITU(POBBIX
CEpBHCOB roCyJ1IapCTBEHHBIX YCIHYT, uppoBHIX
00pa3oBaTENbHBIX CEPBHUCOB; TMOHMMAHHUE BO3MOXKHOCTEU
U OrpaHWYEHUM TEXHOJOTMA UCKYCCTBEHHOI'O WHTEIJIEKTa
B pa3AMYHBIX  O0JACTAX;  HAJIMYMe  MpeACTaBICHUM
00 UCIIOJIb30BAHU U MHQOPMAIIMOHHBIX ~ TEXHOJOTHM
B Pa3JIMYHBIX TPO(PECCUOHATBHBIX cdhepax

[To Teme «TeopeTnyeckre OCHOBBI UH(DOPMATUKI»

2.1

Brmagenue  TEOpPETHYSCKMM  aIlapaToM,  MO3BOJISIOIINM
OTpeNeNaTh KpaT4allliuid TyTh BO B3BEHICHHOM rpade
¥ KOJMYECTBO MyTEH MEXIY BEPIIMHAMH OPHUEHTHPOBAHHOTO
aIUKINYecKoro rpada

[To TeMe « ANTOPUTMBI U IPOTrPAMMHUPOBAHUE

3.1

YMeHne uuTarth W TOHUMAaTh MPOrPaMMbl, PEATU3YIOIINE
HECJIO)KHBIE aJNTOPUTMbl OOpPAOOTKU YHMCIOBBIX M TEKCTOBBIX
JAHHBIX (B TOM YHCJIE MAacCMBOB M CHMBOJIBHBIX CTPOK)
Ha BBIOpaHHOM IS U3YYEHUS YHUBEPCAIBHOM  SI3BIKE
nporpaMMupoBaHusi Beicokoro ypoBHs (Ilackans, Python, Java,
C++
C UCIOJb30BaHUEM TaOJUI[ TPACCUPOBKH;  OINPEIEAThH

, C#); YMEHUE aHAIIN3UPOBATH AJTOPUTMBI

0e3 HCIOoJIb30BaHUS KOMIIBIOTCpA PC3YJIbTAThl BbIIOJHCHUS
HCCIOXHBIX IIpOrpaMM, BKIIOYAIOOIMX LTHUKJIbBI, BCTBIICHHUA
" IIOAIIPOIrpaMMBLIIPHU 3aJaHHBIX NCXOJHBIX JAaHHBIX

43




3.2

YmMenue Moau(UIMpoOBaTh TOTOBbIE MPOTPAMMBI JIJII PEUICHUS
HOBBIX 33/1a4, UCTOJIb30BATh UX B CBOMX ITPOrpaMMax B KAUECTBE
noAnporpamm (rpoueayp, GyHKIun)

3.3

YMeHue peanu3oBaTh 3Talbl PEHICHUS 3a/lad Ha KOMIIBIOTEPE;
YMEHHE pPeaJM30BbIBATH HAa BHIOPAHHOM I M3YUYEHUS SI3BIKE
nporpaMMmupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java,
C++, C#) TumnoBble aaropuTMbl 00pPaOOTKH YHCEN, YHUCIOBBIX
MOCJIEI0BAaTEILHOCTE M MACCHUBOB: TMPEJCTABICHUE YHUCIA
B BHjJe HabOpa MPOCTHIX COMHOXKHUTEIEH; HaxO0XICHUE
MaKCUMaJIbHOW (MUHUMAaJIbHOM) IU(PHl HATYpaJbHOTO YHUCIA,
3aMMCAaHHOTO B  CHCTEME CYHUCJIEHHUS C OCHOBaHHEM,
He  mpeBblmaromuM  10;  BbBIUMCIEHHE  00OOIIEHHBIX
XapakTepUCTUK  JJIEMEHTOB  MacChBa  WJIM  YHUCIOBOH
MOCJIEe0BAaTENbHOCTH  (CYMMBI, TPOU3BEACHUS  CPEJIHETO
apu(MEeTHUYECKOr0, = MHUHUMAJIbHOTO M  MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJUYECTBA AJIEMEHTOB,  YyJOBIIETBOPSIOUIUX
3aIaHHOMY YCJIOBHUIO); COPTUPOBKY 3JIEMEHTOB MacCHBa

ITo Teme «MHbOpMALTMOHHBIE TEXHOJIOT I

4.1

YMeHue ucrosib30BaTh KOMIBIOTEPHO-MAaTEeMaTHYECKUE MOJIETU
JUIs aHan3a OOBEKTOB U MPOLIECCOB: (POPMYIUPOBATH IIETb
MOJEUPOBAHUS, BBITIOJIHITH aHAIU3 PE3YIbTATOB, OJIYUYEHHBIX
B XOJI€ MOJEIUPOBAHUA;, OLEHHBATh aJ€KBATHOCTb MOJEIN
MOAECIUPYEMOMY OOBEKTY WJIM TMPOLECcCy; MPEeIACTaBIATh
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BHJIE

HpOBepHeMbIe IJIEMEHTDI COACPKAHNA

Kon

[IpoBepseMBIN ITEMEHT COAEPKAHUS

1

HudpoBas rpaMOTHOCTH

1.1

[IpuHIMIBI TOCTPOEHUS U anmapaTHbie KOMIOHEHTHI KOMITbIOTEPHBIX
cereil. CereBble mpoTtokonbsl. Cerb HMHTepHET. Anpecanus B CETH
Nurepuer. Cucrema TOMEHHBIX UMEH

Teopetndeckre OCHOBBI HH()OPMATUKH

2.1

Mopenn u mopenupoBanue. llenn momenupoBanus. CoOOTBETCTBUE
MOJENH MOJEIUPYEMOMY OOBEKTYy wWiIM mpoueccy. Dopmanuzanus
OpUKIAIHbIX 3adad. llpeactaBieHue pe3yiabTaTOB MOJACIUPOBAHUS
B BHUJE, YyAOOHOM [JIsi BOCHPUSTHUS uYeJdoBeKoM. ['paduueckoe
NpeACTaBICHUE TAHHBIX (CXEMbI, TAOIUILIbI, TPAQUKH)

44




2.2

I'pappi.  OcHoBHble  monsTusi.  Buast  rpadoB.  Pemenue
AJTOPUTMUYECKUX 3aJ1a4, CBI3aHHBIX C aHAIM30M TI'padoB (IMMOCTPOCHHUE
ONTHMAJIIBHOTO TYTH MEXAy BepIIMHAMH Tpada, OmpeneacHue
KOJIMYECTBA PA3IUYHBIX MTyTeH MEXKIy BEpPIIMHAMH OPHUEHTHPOBAHHOTO
alUKIN4YecKoro rpada)
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JlepeBbs. bunapHoe nepeBo. JIuCKpeTHbIE UTPBI IBYX UTPOKOB C ITOJHOU
undopmanueit. [loctpoenue aepeBa mepedopa BapuaHTOB, OMUCAHUE
CTpaTeruu Urpbl B TaOIUYHOM hopme. BBIUTPHILIHbIE CTpaTEruu.
Ucnonb3oBanue rpadoB U JIepEeBbEB IMpPU ONHCAHUU OOBEKTOB
Y IIPOLIECCOB OKPYKAKOLIETO MUpPa

AJITOPUTMBI U TPOTPAMMUPOBAHUE

3.1

OnpeneneHue BO3MOXHBIX — PE3yJbTaTOB  pabOThl  MPOCTEUIINX
QITOPUTMOB  YMPABJICHUS HCHOJHUTEISIMA U BBIYMCIUTEIBHBIX
anroput™MoB. OnpeeneHue UCXOJHBIX JaHHBIX, TPU KOTOPBIX aITOPUTM
MOXKET JAaTh TpeOyeMblil pe3ybTat

3.2

DTanbl pelieHus 3aJad Ha KOMIIbIOTEpe. fI3bIK MpOrpaMMUpOBAHUS
(ITackanb, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKLHH SI3bIKA
MpOrpaMMHPOBaHUsl. THUIIBI TAHHBIX: LEJIOYNUCICHHBIE, BEIIECTBEHHBIE,
CUMBOJIbHBIC, Jorndeckue. BerBiuenus. CocraBHble ycnoBus. L{Ukibl
¢ ycaoBueM. lluknbpl mo mnepemenHod. Hcmonb3oBaHue TaOIHIL
TPACCUPOBKHU

3.3

Pa3paboTka w mporpamMmHas peaau3anus aJITOPUTMOB PEIICHHS
TUTIOBBIX 3a1ad 0a30BOTO ypoBHA. [IpuMepsl 3amad: aarOpUTMBI
00pabOTKM KOHEYHOM YHCIOBOM TMOCIEIOBATEIBHOCTH (BBIYUCICHUE
CyMM, TIPOU3BEJCHUHN, KOJUYECTBA OJJIEMEHTOB C  3a/JaHHBIMU
CBOWCTBaMHM), aJTOPUTMBI aHAW3a 3alMCH YHUCENT B TIO3WUITMOHHOM
CUCTEME CUHCIICHHSI, alTOPUTMBI PEIICHUs 3a7ad METOJOM mepebopa
(TorMcK HAMOOJBINETO OOIIEero AETUTENS JBYX HATYPATbHBIX YHCEN,
IPOBEPKA YKCIIa HA TPOCTOTY)

3.4

O6paboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIIMU —s3bIKa
IporpaMMHUPOBaHUs JJ1s1 00paOOTKH CUMBOJBHBIX CTPOK

3.5

TabnuuHble BETUUYUHBI (MAaCCUBBI). AJITOPUTMBI pabOTHI C 3JIEMEHTaMU
MaccuBa C OJHOKPAaTHBIM MPOCMOTPOM MAacCHBa: CYMMHUPOBaHUE
AJIEMEHTOB MACCHBa, TMOACYET KOJHMYECTBA (CyMMBI) 3JIEMEHTOB
MacCHBa, YJIOBIETBOPSAIOIIMX 3aJaHHOMY YCIOBUIO, HAaXOXJCHUE
HauOoNbIIero  (HaMMEHBIIEr0) 3HAYEHUSI DJIEMEHTOB  MAacCCHUBa,
HAXO0XJICHUE BTOPOTO IO BEIWYMHE HAUOOJIbIIETO (HAWMEHBIIIETO)
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3HAQYE€HUs, JIMHEHHBIN TMOUCK SJEMEHTa, IEPEeCTaHOBKa 3JIEMEHTOB
MaccuBa B 00paTHOM IOPSIJIKE.

CoptupoBka ogHOMEpHOro MaccuBa. lIpocTbie METOABI COPTUPOBKHU
(Hampumep, METO/I My3bIpbKa, METOJT BEIOOpA, COPTUPOBKA BCTABKAMMU ).
[ToamporpamMmmel

NudopManinoHHbIe TEXHOIOTUN

4.1

Anamu3  gaHHbiX.  OCHOBHBIE — 3aJjayd  aHajdu3a  JIAHHBIX:
NpPOTHO3UpPOBaHUE,  KilaccuduKanusa,  KilacTepu3alus,  aHaIu3
oTkJIoHeHuH. [locinenoBaTeIbHOCTh PEIICHUS 3ajlady aHaIu3a JaHHbBIX:
cOOp MEePBUYHBIX JJAHHBIX, OUMCTKA U OLIEHKA Ka4eCTBA JIaHHBIX, BEIOOP
U (UJIM) TOCTPOCHHUE MOJIEIH, MPeoOpa30BaHUE JTAHHBIX, BU3yalu3alus
JAHHBIX, HHTEPIpETaIUs PE3yIbTaTOB

4.2

AHanu3 JaHHBIX C TIOMOIIBIO SJICKTPOHHBIX TaOmuIl. Brruucienue
CYMMBI, CpeHero apu(pMeTH4ecKoro, HauOONbIIETO U HAWUMEHBIIErO
3HAQUEHUH auara3oHa

4.3

KommbrorepHo-maTemMaTnueckue MOJEIU. IJTalbl  KOMIIBIOTEPHO-
MaTEMaTUYECKOIO0 MOJEIMPOBAaHUA: TOCTAHOBKA 3aJlauu, pa3paboTka
MOJIENIN, TECTUPOBAHUE MOJEIH, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAIN3
pe3yNIbTATOB MOAETUPOBAHUS

4.4

UucneHHoe pelieHrue ypaBHeHH ¢ MOMOIIBI0 MO00pa mapameTpa

4.5

Tabnuunble (peisuuOHHbIE) 0a3bl JaHHBIX. Tabnuila - mpeacTaBiIcHUE
CBeICHNN 00 OJHOTHIHBIX 00BekTax. Ilone, 3anuch. Kimrou TaOaubl.
Pabora ¢ roroBoi 0a30¥ MaHHBIX. 3amojHEHHME Oa3bl maHHBIX. [lowmck,
COpTHpOBKa U (GuUIbTpalus 3amuced. 3ampochkl Ha BBHIOOPKY JaHHBIX.
3ampockl ¢ mapaMmeTpaMu. Beraucisemsble o B 3ampocax.
MHorotabnuunbie 0a3bl JaHHBIX. THUIBI CBS3€H MEXKIY TaOIUIAMH.
3ampockl K MHOTOTAOJIMYHBIM 0a3aM JTaHHBIX
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