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[NOACHUTEJIBHAA 3AITNCKA

[lporpamma 1o HHpOpPMATHKE Ha YPOBHE CpPEOHEro O0IIero oOpa3oBaHUs JaeT
IOpECTaBICHUE O LEeNsAX, oOmell crpareruu oOy4deHHs, BOCIUTAHUS M Pa3BUTHUSA
oOy4armuxcs cpeacTBaMu yueOoHoro npeamera «MHdpopmaTuka» Ha 6a30BOM YpOBHE,
YCTaHABIMBACT 00s3aTEIbHOE MPEAMETHOE COJAEp)KAaHUE, TMpelyCcMaTpuBaeT €ero
CTPYKTYPUPOBAaHHE IO pa3lesiaM U TeEMaM, ONPEIEIIIET PACIPEIEIICHUE Er0 N0 Kilaccam
(romam u3y4yeHus).

[IporpaMmma 10 WHPOPMATUKE OMpEACIseT KOJUYSCTBEHHbIE W KauyeCTBEHHBIC
XapaKTEpUCTUKU y4eOHOro MaTepuana A KaXJA0ro rojia U3y4yeHus, B TOM YHCIe JIs
COJIEP’KATENLHOTO HAMIOJIHEHHSI Pa3HOr0 BUIA KOHTPOJS (MPOMEXYTOYHOW aTTeCTaluu
OOy4YarOIIMXCs, BCEPOCCUUCKUX MPOBEPOUYHBIX pabOT, TOCYAapCTBEHHOW HTOTOBOU
aTTECTaIlUN ).

[lporpamma mo wuHGpOpPMATHKE SBISAETCS OCHOBOW [JIsI COCTABIICHHS AaBTOPCKHUX
y4eOHBIX MPOrpaMM U Y4YeOHHKOB, TOYPOYHOTO IIJIAHUPOBAHUS Kypca YUHUTEIEM.
Hughopmamuka na yposne cpeoneco oouezo oopazosanus ompaxicaem:

CYIIHOCTh MH(OPMATUKUA KaK HAyYHOW NHCHUIUIMHBI, U3y4alollell 3aKOHOMEpPHOCTU
NPOTeKaHUsI W BO3MOXHOCTH aBTOMAaTH3allMU HH(OPMALMOHHBIX TMPOIIECCOB B
Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE O0JIACTH TMPUMEHEHUS WH()OPMATHUKH, MPEXKIE BCEro MH(OpPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJICHUE U COLUATIbHYIO cepy;

MEKIUCIUIUIMHAPHBIN XapakTep AeATeIbHOCTH.

Kypc wuHdopmaTuku Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs —SBISETCS
3aBEpIIAIONIMM STallOM HENPEPhIBHOW MOATOTOBKM OOy4aroumxcs B 00JacTu
nHOpPMATHKN ¥ UHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUN, OH OMHUpAETCs Ha
COJIep)KaHue Kypca MH(OPMATUKKA YPOBHSI OCHOBHOIO 0OIEro 0OOpa30BaHUsS W ONBIT
MOCTOSIHHOTO TIPUMEHEHUsT WH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUM, aeT
TEOPETUYECKOE OCMBICIICHUE, HHTEPIIPETALINIO U 0000IEHNE 3TOTO OMbITA.

B cooepircanuu yueonozo npeomema «Hngopmamuxay evidenaromesa uemsplpe
memamuuecKux paszoeind.

Pazgen «IlndpoBasi rpaMOTHOCTB» OXBAaThIBAET BOIPOCHI YCTPOUCTBA KOMITBIOTEPOB
U JIpYrUX DBJEMEHTOB LHU(PPOBOrO OKPYKEHHUs, BKIIOUas KOMIIBIOTEPHBIE CETH,
WCIIOJIb30BAaHUE CPEACTB OIEPAMOHHONW CHUCTEMBI, paboTy B cetu MHTEpHET U
UCIOJIb30BaHUE UHTEPHET-CEPBUCOB, HH(OPMAIIMOHHYIO 0€30MaCHOCTb.

Paznen «Teoperuyeckne 0CHOBbI MH(POPMATHKW» BKIIIOYAET B €0 MOHATHIHBINA
anmapaT  MHQPOPMATHUKH, BOMPOCHl  KOJUPOBaHUS  HHGDOpManuu, HU3MEPEHUs
MH(OPMAIIMOHHOTO O0beMa JaHHBIX, OCHOBBI AIre€Opbl JIOTUKHM M KOMIIBIOTEPHOIO
MOJEITMPOBAHMSL.

Pazgen «AaropurMbl W NPOrpaMMHPOBAHME» HAIMpaBIE€H HAa PAa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUSI, Pa3padOTKy aJIrOpuTMOB, (OPMUPOBAHHE HABHIKOB
peaM3aluy IporpaMM Ha BHIOPAHHOM SI3bIKE MPOTPaMMHUPOBAHU S BBICOKOTO YPOBHH.

Paznen «MudpopManmoHHbIE TEXHOJOIrMHW» OXBAaTHIBAET BOIPOCHI IMPUMEHECHUS
WH(OPMAIIMOHHBIX TEXHOJOTHUW, PEATM30BaHHBIX B MPUKIAAHBIX MPOTPAMMHBIX



MPOJIYKTaX U UHTEPHET-CEPBUCAX, B TOM YHCIIC MPU PEIICHUU 3a]lay aHalln3a JaHHBIX,
UCII0JIb30BaHUE 0a3 JaHHBIX U 3JICKTPOHHBIX TaOJMI] JJI pEelISHUs MPUKIIaIHBIX 3a]1a4.

Pes3ynivmamot 064306020 ypoeHsa uzyueHus yueonozo npeomema «HUnpopmamuray
OPUEHMUPOBAHBL 6 NEPEYI0 0Yepedb HA 00UYI0 (YHKUUOHATILHYIO 2PAMOMHOCHLb,
noJyuenue KOMnemeHmHocmeil 011 NO6CEOHEBHOIL HCUZHU U 00ue20 pa3eumus.

OHu BKIIOYAKOT B ce0s:

MMOHUMAaHUE MPEIMETa, KIFOUYEBBIX BOMPOCOB U OCHOBHBIX COCTABJISIONIMX 3JIEMEHTOB
M3y4aeMou MpeaMeTHON 00J1acTu;

YMEHHUE pelllaTh TUIOBBIE MPAKTUYECKHUE 3a7auyM, XapaKTEepHbIEC JI1 HCIOIb30BaHUS
METOJIOB U MHCTPYMEHTApHs JaHHOM MpeMETHON 00J1acTH;

OCO3HaHUE PAMOK M3y4aeMoW MpeIMETHOM 00JaCTH, OrPaHUYEHHOCTH METOJOB U
WHCTPYMEHTOB, TATUYHBIX CBSA3EH C IPYyruMu 00JaCTIMU 3HAHMUS.

Ocnosénasa uenv usyuenus yueonozo npeomema «HMugopmamuxa» na 0azoeom
YpoeHe 011 YPOGHA CpeOHezo 00uiezo 00pa3zoeanus — OOeCIeUeHUE aabHEUIEro
pa3BuTHUS WH()OPMAITMOHHBIX KOMIIETCHIIMA BBITYCKHUKA, €T0 TOTOBHOCTH K >KU3HUB
YCIIOBUSAX  pa3BUBAIOIIErocss HMHGPOPMAIMOHHOTO 00IIecTBa M BO3pacTarollei
KOHKYPEHIIMU Ha PhIHKE TPY/a.

B cBs3u ¢ atum u3ydenne nadopmaruku B 10—11 xmaccax J0mKHO 00€CEUHTD:
c(hOpMUPOBAHHOCTh MPEACTABICHUN O poONM HUHPOPMATUKHU, HHPOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;
c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO M AJITOPUTMHUYECKOTO MBIIIUICHHUS,
chOpMUPOBAHHOCTh YMEHHI pa3nuuarh (PakThl U OICHKHU, CPAaBHUBATH OILICHOYHBIC
BBIBOJIbI, BHJETh HX CBSI3b C KPUTEPUSMHU OIICHUBAHUS U CBSA3b KPUTEPUEB C
OTIPE/ICICHHON CHCTEMOW IIEHHOCTEHW, MpOBEpPSATh Ha JIOCTOBEPHOCTH M 00001IaTh
uHdOpMaInio;
c(hOpMUPOBAHHOCTh MPEJCTABICHUN O BIUSAHUU HHPOPMAIMOHHBIX TEXHOJIOTUH Ha
KU3Hb YeJIOBeKa B 0OIIEeCTBE, MOHUMAHUWE COIMAIBHOTO, AKOHOMHUYECKOTO,
MOJIUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOro, MPUPOJHOI0, SProOHOMUYECKOTO,
MEIUIIMHCKOTO U (PU3HOJIOTUUECKOTO KOHTEKCTOB MH(POPMAITUOHHBIX TEXHOJIOTUH;

NPUHATHE TPABOBBIX M OTUYECKUX AaCMEKTOB WH(OOPMAIIMOHHBIX TEXHOJOTHH,
OCO3HAaHUE OTBETCTBEHHOCTU JIIOAECH, BOBJICYEHHBIX B CO3JaHHUE M HCIOJIb30BAHUE
MH(}OPMAIIMOHHBIX CUCTEM, paclpocTpaHeHUuEe NH(HOPMALINH;

CO3JJaHUE YCIOBUH [N Pa3BUTHUA HABBIKOB Y4eOHOW, MPOEKTHOM, HaydHO
UCCIIE/IOBATENbCKOM M TBOPUECKOM JESATENbHOCTH, MOTHUBAIIMU OO0YyYarolmuxcs K
CaMOpa3BUTHIO.

Oowee uucno yacos, peKOMEHO0BAHHBIX 014 U3YYEHUA UHPopmamuKu, — 68 uacos:
6 10 knacce — 34 uaca (1 uac ¢ neoenro), ¢ 11 knacce — 34 uaca (1 uac 6 neoero).

ba3oBblii ypoBeHb u3yueHHUs] MH(OPMATUKH PEKOMEHAYeTCsl sl CJAeAYIOIIMX
npoguiien:

€CTECTBEHHO-HAYUHbIH TPO(UIIb, OPUEHTUPYIONINN O0ydaromuxcs Ha Takue chepsl
NeATeIbHOCTH, KaK MEAUIIMHA, OMOTEXHOJIOTUU, XUMHUS, (PU3UKA U IPYTHUE;
COLIMATIbHO-DKOHOMUYECKH  mpoduib,  OPUCHTHPYIOIIUNA  0OydJarommxcs  Ha
npodeccun, CBSA3aHHBIE C COIMAIBHOM cdepol, (uHaHCaMU, HSKOHOMUKOM,
yIpaBJjeHUEM, PEANPUHUMATEIHCTBOM U JPYTUMU;



YHHUBEPCAJIbHBIA TPO(QUIIb, OPUEHTUPOBAHHBIN B MEPBYIO OYepeb Ha OO0ydarouuxcs,
yell BBIOOP HE COOTBETCTBYET B IMOJHOW MEpPE HU OJTHOMY U3 YTBEPKIAEHHBIX TPODUIIEH.
bazoBbiii ypoBeHb H3ydeHUsS HHPOPMATUKH 00ECIICUMBAET MOTOTOBKY 00yYarolmuxcs,
OPUEHTUPOBAHHBIX Ha TE€ CIEIMAIBLHOCTH, B KOTOPHIX MH(DOPMAIMOHHBIE TEXHOJIOTHUU
SABJISIIOTCS  HEOOXOJUMBIMM  HMHCTPYMEHTaMH MNPOPEeCCUOHAIBHOW  JESATEIbHOCTH,
ydacTH€ B TIIPOEKTHOM M  HUCCIEAOBATENBCKOM  JEATEIBHOCTH, CBSI3aHHOM C
MEXJIUCUUIUIMHAPHOM W TBOPYECKOW TEMAaTUKOM, BO3MOXKHOCTh pEIICHUS 3aaad
0a30BOr0 YpOBHSI CI0KHOCTU EIMHOr0 rocy1apcTBEHHOI0 3K3aMeHa 1o MH(POPMATHUKE.

[locnenoBaTenbHOCTh U3YyYEHUS TEM B MpeJenax OJHOTO ToJa O0yUIeHUSI MOXKET ObITh
W3MEHEHAa TI0 YCMOTPEHHUIO YYMTEJIs MpU TOATOTOBKE pabodeill mporpaMmbl U
MIOYPOYHOT0 TUIAHUPOBAHUSL.

COJEPXAHUE OBYUYEHUA

10 KVIACC

udposast rpaMOTHOCTH

TpeboBanus TeXHUKH OE30MACHOCTH M THUTHEHBI HpU paboTe ¢ KOMIBIOTEpaMU H
IPYrUMH KOMIIOHEHTaMu ILM(PPOBOro okpyxkeHud. [IpuHIUNBl paboThl KOMIBIOTEpA.
[lepconanbHblii KOMIbIOTEP. BBIOOp KOHUTYpallMi KOMIIbIOTEPA B 3aBUCUMOCTH OT
pemaeMbix 3agady. OCHOBHbIE TEHIEHUWU PA3BUTHS KOMIIBIOTEPHBIX TEXHOJOTHM.
[TapannenbHble BbIYMCIECHUS. MHOronpoueccopasle cucrteMbl. CynepKOMIBIOTEPHI.
MuxkpokonTposepsl. PoboTuzupoBannsie npousBojacTsa. [Iporpammuoe obecrieueHue
KOMITbIOTEPOB. Buael mporpammHoro obecrneueHus M ux HazHadyeHue. OcoOeHHOCTU
IporpaMMHOro oOecredeHHs: MOOWIBbHBIX yCTpoMCTB. OmnepanuoHHas CUCTEMa.
[lonsiTHE O CHCTEMHOM aJMHUHUCTPUpPOBaHUM. MHCTAUALMA W JEUHCTAUIALHAS
nporpaMMmHoro obOecnedeHusi. @aiinoBas cucrtema. Ilouck B (haiinoBoil cucteme.
Opranusanus xpaHeHus: 1 00pabOTKU TaHHBIX C MCIOJIb30BAaHHUEM HHTEPHET-CEPBUCOB,
OOJauHBIX TEXHOJOTMM M MOOUJIBHBIX YCTpOHCTB. [IpHuKiagHble KOMIBIOTEPHBIC
NPOrpaMMbl JJI PEIIEHUs TUIIOBBIX 33Ja4 MO BbIOpaHHON crenuanu3aui. CUCTEMBI
aBTOMAaTH3UPOBAHHOIO IPOEKTUPOBAHUS. [Iporpammuoe obecrieueHue.
JluneHsupoBaHue  OPOrpaMMHOrO  oOecredeHuss W UU(POBBIX  pPECypcoB.
[Iponipuerapuoe u cBoOOAHOE mMporpaMMHoe obOecrnedueHue. Kommepueckoe
HEKOMMEPYECKOE MCMOIb30BAaHUE IPOrPaMMHOT0 o0ecrieueHus U U(pPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBAaEMas 3aKOHOAATENLCTBOM Poccuiickoit deneparuu, 3a
HEMPaBOMEPHOE UCIIOIb30BAHKUE MMPOrPAMMHOI0 00eCieueHus U U(POBBIX PECYPCOB.
Teopernueckue 0CHOBbI HH(POPMATHKH

Wudopmanus, naHHble U 3HAHUSA. YHUBEPCAIBHOCTb TUCKPETHOIO MPEACTABIICHUS
uHpopmanu. J[BomyHoe KoaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE KOJIBI.
VYcnosue @ano. Ilogxoasl k wusMepeHutro uHpopMmanuu. CymHOCTE 00BEMHOTO
(anmaBUTHOTO) TOAXO0/AAa K H3MEPEHUIO HHGPOPMAIIMH, OMNpEJEICHHEe OuTa C TOUYKHU
3peHus andaBUTHOIO MOJAX0AA, CBA3b MEXAY pa3MepoM ajidaBuTa U HHHOPMALIMOHHBIM
BECOM CHMBOJIA (B IPEAIIOIIOKEHUN O PABHOBEPOATHOCTHU MOSBICHHUSI CHMBOJIOB), CBSI3b
MEXIy eIUHHUIIaMU wu3MepeHus uHdopmaruu: Out, Oait, KoOaiir, Mo0aiir, ['GaiiT.
CyIHOCTh coepKaTeNbHOr0 (BEpOSITHOCTHOIO) MOAX0AA K MU3MEPEHUI0 MH(POPMAaLIUH,



orpeziesieHne OUTa ¢ MO3ULUU coJiepskanus coobmienus. HdopmalmonHbie mporecchl.
[lepenaua nHdopmanuu. VCTOUHUK, TPUEMHUK, KaHal CBA3M, CUTHAJ, KOJAHPOBAHUE.
Uckaxenne uHpopmanuu npu nepenade. CKOpPOCTh INepenayd JaHHBIX [0 KaHaly
CBsI3U. XpaHeHue uHPopmaiuu, oobem mamsaT. OOpaborka wunHopmaiuu. Buasl
00paboTkM HH(POPMAIIMU: TOJY4YEHHE HOBOTO COJIEpXKaHUs, H3MEHEHUE (QOopMBbI
npencraBinenus uH@opmaruu. llouck uHdopmanuu. Pombp  uHdopmaruu  wu
MH(}OPMAaIIMOHHBIX MPOLIECCOB B OKpyXkatoueM Mupe. CucreMbl. KOMIIOHEHTBI CUCTEMBI
U ux B3aumonencTBue. CuUCTEeMbl yIpaBlieHUs. YIpaBleHHE Kak HWHQOPMaMOHHBINA
nporiecc. OOpartHast cBsi3b. CucrteMbl cuucieHusi. Pa3BepHyTas 3aluch LEIBIX H
JIPOOHBIX YKCell B MO3UIIMOHHBIX CUCTeMax curciaeHusi. CBoMcTBa MO3UIIMOHHOM 3aMncu
YyCIIa: KOJIMYECTBO UG B 3alUCH, TPU3HAK JAETUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI
CUMCIICHUS. AJTOpPUTM IEpPEBOAA LEJIOro 4yuciaa U3 P-UYHOW CUCTEMBI CUUCICHHUS B
JNECATUYHYIO0. AJITOPUTM TepeBojla KOHEYHOW P-uuHON aApoOu B JI€CATUYHYIO.
AnropuT™M mepeBoja LENOro 4Yucia M3 JECATUYHON CHCTEMBbI CUMCIIEHUs B P-uuHylo.
JIBonuHasi, BOCbMEpUYHAs U IIECTHAAUATEPUYHAS] CUCTEMBI CUMCIICHUS, IEPEBOJ YNCET
MEXIY STUMH cUCTeMaMu. Apu(METUYECKHE OIlepaluyd B TMO3UIIMOHHBIX CHCTEMax
curcieHus. [IpeacraBineHne HenbIX M BELIECTBEHHBIX YHCENl B NaMATH KOMIIBIOTEpA.
KomupoBanue tekcroB. Komupoka ASCIL. OnnoGaiitHeie koaupoBku. CraHmapt
UNICODE. Koauposka UTF-8. Omnpenenenue uHPOPMAMOHHOTO 00beMa TEKCTOBBIX
coobmenuii. KonupoBanne wu3o0paxenuil. OrineHka HHPOPMAMOHHOIO 00beMa
pacTpoBoro rpapuyeckoro H300paXeHHUs MpH 3aJaHHOM pa3pelleHud U TIIyOuHe
KoaupoBanus 1Bera. KogupoBanue 3Byka. OleHka HH(OPMAIMOHHOIO o0ObeMa
3BYKOBBIX JIaHHBIX TIpM 33JaHHBIX YacTOT€ JUCKPETU3ALMU U  pa3psaHOCTU
KoJupoBaHusA. AinreOpa joruku. BreickaspiBanms. Jlormdeckue omepaiuud. TaOnHIlsl
VUCTUHHOCTH JIOTMYECKUX ONEpAlMi «IU3IBIOHKLUS», «KOHBIOHKLUSA», «UHBEPCHS,
CAMILTAKAIUA», «OKBUBAJICHIUA». JIornueckre BbIpakeHus. Bpruncienne 10ru4eckoro
3HAYEHUs COCTABHOI'O BBICKA3BIBAHUS NPU H3BECTHBIX 3HAUYECHUSAX BXOJSAIIMX B HETO
AJIEMEHTAPHBIX BbICKAa3bIBaHUN. TaOJMIbl HMCTUHHOCTH JIOTMYECKUX BBIPAKECHHI.
Jlornyeckue onepainuvy U OmNepaluyd HaJ MHOXecTBamu. [Iprmepbl 3aKOHOB alreOpsl
JOTHKU. OKBHUBAJIEHTHBbIE NpeoOpa3oBaHUs JIOTUYECKUX BbIpaxeHHi. Jlormueckue
¢byukuuu. IlocTpoeHue JTOrMYECKOro BbIPAKEHHUS C JaHHOW TaOIMIEHd HMCTUHHOCTH.
Jlornueckue sneMeHThl KoMmbroTepa. Tpurrep. Cymmarop. [loctpoeHue cxembl Ha
JIOTMYECKUX DJIEMEHTAaX IO JIOTMYECKOMY BBIPAKEHHUIO. 3aluCh JIOTMYECKOro
BBIPKEHUS 10 JIOTUYECKOUN CXEME.

HNHpopmanoHHbIE TEXHOJI0T MU

TexctoBbril nporeccop. PenaktupoBanue u GopmarupoBanue. [IpoBepka opdorpaduun
u rpammatuku. CpencrBa IOMCKa M aBTO3aMEHBI B TEKCTOBOM ITPOLIECCOPE.
Hcnons3oBanne crwiend. CTpyKTypUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI. (CHOCKH,
ornaBnenue. O6naynsle cepuchl. KomekTuBHas padora ¢ 1oKkyMeHToM. HCTpyMEeHThI
pELICH3UpOBaHUsI B TEKCTOBbIX Impoueccopax. JlemoBas mnepenucka. Pedepart.
[IpaBunatMTUPOBAHUSI HMCTOYHUKOB M OQOpMIIEHUS OHOIMOrpaMyecKux CChUIOK.
OdopmiieHue criucka aurepaTrypsl. BBox n300pakeHui ¢ UCIONIBb30BaHUEM PA3IMYHBIX
upoBBIX yCTPOUCTB (UUPPOBBIX (oToanmapaToB WU MHKPOCKOIIOB, BHUIEOKaMeEp,
CKaHEpOB W JAPYrux ycTpoicts.). I'paduueckuii pempakrop. OO6paborka rpaduueckux
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o0bekTOB. PacTtpoBas u BekTopHas rpaduka. Dopmarel Tpaduueckux ¢aiiios.
O6paboTka wu300paxeHUss W 3BYKa C HCIOJb30BAaHUEM HWHTEPHET-MPUIIOKEHUM.
Mynstumenua. KommbioTepHbie mnpe3eHTanuu. lcnoib30BaHuE MYJIbTUMEIUHMHBIX
OHJIATH-CEPBUCOB JUIsI Pa3pabOTKH MPE3CHTAMM TPOEKTHBIX padoT. [IpuHIUIIEI
MIOCTPOCHUS U PEIAKTHPOBAHUS TPEXMEPHBIX MOJICIICH.

11 KJIACC

HudpoBast rpaMOTHOCTH

[TpyHIIMTIBI TOCTPOCHHUSI U amnIapaTHble KOMIIOHEHThI KOMIBIOTEPHBIX ceTeil. CeTeBble
npotokoybl. Cetb MHTEpHET. Anpecanust B cetu MHTepHeT. CucTteMa TOMEHHBIX UMEH.
Be06-caiit. Beb-cTpanunia. BzaumoneiictBue Opaysepa ¢ BeO-cepBepoM. JlnHaMudeckue
cTpaHuibl. Pa3paboTka MHTEpHET-NpUIokKeHUH (caiiToB). CeTeBoe XpaHEHUE JAHHBIX.
Bunper nestenpHocTH B cetn UnTtepner. Cepsuchkl MuTepHera. ['eonmndpopmaimoHHbe
CUCTEMBL. ['€0JIOKallMOHHBIE CEPBHUCHI PEATbHOIO BPEMEHW (HApUMeEp, JOKALMs
MOOUJIBHBIX TEIE(POHOB, ONPEAECICHUE 3arpY>KEHHOCTH aBTOMAarucTpaieil), MHTEpHeT-
TOProBIIL, OpPOHUPOBAHHE OWIETOB, TOCTUHUL. [ OCYyZapCTBEHHBIE 3JIEKTPOHHBIE
cepBUCHI U ycayru. ConuanbHble CETH — OpraHU3alus KOJUIEKTUBHOIO B3aUMOJEHCTBUSA
u oOMeHa naHHbIMU. CeTeBOM ATHKET: INpaBWJia IMOBENECHUS B KHOEPIPOCTPAHCTBE.
[Ipobnema MOMIMHHOCTH MONy4eHHOW HHPopmManuu. OTKpbITbIE 00pa30BaATEIbHbBIE
pecypchl. TeXHOr€HHbIE M 3KOHOMMYECKHE YIPO3bl, CBS3aHHBIE C HCIIOJIB30BAHUEM
MH(GOPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TeXHOJorui. OOmue npoOiaemMbl 3aluThl
uHpopmar 1 MHGOpMALMOHHON Oe3omacHocTH. CpencTBa 3alUThl HHPOPMALUK B
KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATU3MPOBAHHBIX WH(GOPMAIIMOHHBIX
CUCTEMaX. IIpaBoBoe obecrieueHue UH(pOPMaAIIMOHHOM 0€301acHOCTH.
[IpenoTBpallieHre HECAaHKUIMOHUPOBAHHOI'O JOCTYMa K JIMYHOM KOH(UIECHUIMATIHLHOU
uH(OpMaIH, XpaHALIeCs Ha IEPCOHATLHOM KOMIIBIOTEPE, MOOMIBHBIX YCTPOMCT Bax.
BpenonocHoe nporpaMMmHoe obecrieueHre U cnocoObl OOpbObI ¢ HUM. AHTHUBUPYCHbBIE
nporpamMmbl. Opranu3zanus JMYHOro apxuBa uHpopmanuu. PesepBHOe KOMMpOBaHHUE.
[TaponbHas 3amura apxuBa. WH(pOpManuoOHHBIE TEXHOJOTHU M MpodeccHOoHaTbHAs
nestenpbHocTh. MIHpopmannonnslie pecypesl. Lludposas sxonomuka. MHpopmanuonHas
KyJbTYpa.

Teopernueckue 0CHOBbI HH(POPMATHKH

Monenn wu wmomenupoBanue. llenmm  mMopemupoBanus. CoOOTBETCTBHE  MOJAECIH
MojaenupyeMoMy OOBeKTy wind mnpoueccy. dopmanuzanus DPUKIAIHBIX —3a7ad.
[IpencraBnenne pe3ynbTaTOB MOJACTUPOBAHUS B BUJE, YAOOHOM il BOCIPHUSITHS
4eNoBeKOM. ['paduueckoe MpencTaBiICHUE JAHHBIX (CXEeMbl, TaOJIuIbl, TpaduKH).
I'padbl. OcHoBHBIE mnoOHATHS. Buael rpadoB. PemieHune anropuTMUYecKux 3ajad,
CBSI3aHHBIX C aHAJTM30M rpadoB (IIOCTPOCHUE ONTUMAIBLHOIO MyTH MEXIY BEpLIMHAMU
rpada, OOpENEICHHE  KOJIMYECTBAa  PA3NUYHbIX IyTed  MEeXAYy  BEpLIMHAMHU
OPUEHTUPOBAHHOIO allMKiIndeckoro rpada). Jepesbs. bunapnoe nepeBo. JlMCKpeTHbIE
UTPbl JBYX WrpokoB ¢ monHoW wuHopMmanuei. I[loctpoenue paepeBa mnepebdopa
BapUaHTOB, OMMCAHUE CTPATETUU UIPbI B TAOIMYHON (opme. Brmrpoliinbie cTpaTeruu.



Hcnonbs3oBanue r1pagoB U JEPEBbEB IpPU OMNHCAHUU OOBEKTOB U IMPOLIECCOB
OKPY>KarOIIEro Mupa.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE

OmnpeneneHue BO3MOXKHBIX — pe3yJlbTaToOB  pabOThl  MPOCTEUIINX  aITOPUTMOB
VIIPABJICHUS MCHOJHUTENSIMU W BBIYMCIMTENBHBIX alroputmoB. OmpeneneHue
UCXOJIHBIX JaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JaTh TPpeOyeMbIil pe3ynbTar. DTambl
pelieHus 3aaad Ha KommbloTepe. A3bik nporpammupoBanust (Ilackans, Python, Java,
C++, C#). OcHOBHbIE KOHCTPYKIMHU SI3bIKa MPOrpaMMUpOBaHUA. THUIMBI JTaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CUMBOJIbHBIE, JIornueckue. BerBiennsa. CocTaBHbIE
ycinoBusi. [ukibl ¢ ycnoBuem. Ilukibl mo nepemeHHOM. Mcmosb3oBaHue TaOuUIl
TpaccupoBKH. Pa3paboTka u nporpaMMHas peaju3alus alrOpUuTMOB PELIEHUST TUITIOBBIX
3agad 6a3oBoro ypoBHs. [Ipumeps! 3amau: anroputMbl 00pabOTKM KOHEUHOW YHMCIOBON
IIOCJIEIOBATENBHOCTH (BBIYMCICHUE CYMM, IPOM3BEIACHMM, KOJIMYECTBA HJIEMEHTOB C
3aJJaHHBIMU CBOWCTBAaMM), aJITOPUTMbI AHAJIA3A 3aIIMCH YMCEN B IMO3ULIMOHHON CHCTEME
CUMCJICHUS, aJITOPUTMBI pEIIEHUS 3a7ad METOAOM IMepedopa (MOMCK HAuOOIbIIEro
o0miero JenuTens JBYX HaTypalbHBIX UHCEN, IPOBEpPKa 4YHUCIA Ha IPOCTOTY).
OO6paboTka CHUMBOJBHBIX JAaHHBIX. BCTpoeHHBIE MpOrpaMMUPOBaHUS Ui 00pabOTKU
CHUMBOJIbHBIX CTPOK. (DYHKUMHU si3bIka TaOJauuHbIe BETUYHHBI (MACCHBBI). AJITOPUTMBI
paloTHI € AIEMEHTaMU MacCUBa C OJIHOKPATHBIM IIPOCMOTPOM MaccHBa: CyMMUPOBAHUE
AJIEMEHTOB  MAacCuBa, [MOJCYET KOJIM4YecTBa (CyMMbI) 3JIEMEHTOB  MAacCHBa,
YIOBJIETBOPSIIOIIMX 33JaHHOMY YCJIOBHIO, HaXOXJAEHHE HAaMOOJbIIEro (HAUMEHBIIETO)
3HAYEHMs] DJIEMEHTOB MAacCHBa, HAXOXJIEHHWE BTOPOro IO BEJIMYMHE HaWOOJBIIErO
(HaMEHBUIEr0) 3HAYEHHMsI, JMHEHHBIM MOMCK 3JIEMEHTA, IMEPECTaHOBKA 3JIEMEHTOB
maccuBa B oOpaTHoM nopsiake. CopTHpOBKa 0JHOMEpHOro MaccuBa. IIpocTeie MeToabI
COPTUPOBKHM (HampuMep, METOJl My3bIpbKa, METOJ BbIOOpA, COPTUPOBKA BCTAaBKaMM).
[Toamporpammel.

NupopMauoHHbIe TEXHOJIOT MU

AHamu3 naHHblX. OCHOBHBIE 3ajjauM  aHajM3a JIaHHBIX: [POTHO3UPOBAHUE,
KJaccuuKalus, KiacTepu3anus, aHaau3 oTKIoHeHul. [locnenoBaTenbHOCTh peleHus
3a7]a4y aHajM3a JAHHBIX: COOp TMEpPBUYHBIX JAHHBIX, OUYMCTKA M OLIEHKAa KadecTBa
JaHHBIX, BBIOOp W/WIM MOCTPOEHHE MOJENH, IMpeoOpa3oBaHUE JAHHBIX, BU3yaIU3alUs
JAHHBIX, MHTEpIpPETAlMs Pe3yJbTaTOB. AHAIW3 JAHHBIX C MOMOIIBI 3JIEKTPOHHBIX
Tabmui. Beluucnenue cymMmbl, cpenHero apu(MeTHYecKoro, HauOONbIIEro U
HAaMMEHBIIIEr0 3HAYEHUM nuara3oHa. KoMIproTepHO-MaTEMaTUYECKUE MOJEIH. JTaIlbl
KOMITBIOTEPHO-MATEMAaTUYECKOTO MOJEIMPOBAHMS: IMOCTAHOBKA 3aJa4yd, pa3padoTKa
MOJIENIM, TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBIA 3KCIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MoJienupoBaHusl. YUCIIEHHOE pellleHnEe ypaBHEHUM € MOMOUIbIO 1Moa0Opa mapaMerpa.
Tabmuunble (pensiiuoOHHbIC) 0a3bl JaHHBIX. Tabnauia — MpeACcTaBlICHUE CBEICHHUI 00
oqHOTUIHBIX OoObekTax. [lome, 3amuchk. Kimou tabimupbl. PaGora ¢ roroBoit 0a3oit
NaHHbIX. 3anonHeHue Oa3bl NaHHBIX. [lonmck, copTHpoBka M (QuIbTpalus 3amuceil.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochkl € NapameTpaMu. Beluucnsemble mons B
3anpocax. MHororabinyHbple 0a3bl JaHHBIX. THITBI CBSA3CH MEX Ty TaOauIIaMH. 3ampoChl
K MHOroTaOianuHbIM 0a3aM JaHHbIX. CpelcTBa UCKYCCTBEHHOro MHTEIeKkTa. CepBHUCHI
MalIMHHOTO TIEPEeBOAA W PACIO3HABaHUS YCTHOW peud. MneHTudukauuss ¥ MOUCK
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n300paxeHui, pacrozHaBanre aul. CamooOyuarommuecss cucteMbl. VICKycCcTBEHHBIN
WHTEJUICKT B KOMIIBIOTEPHBIX Wrpax. Vcmoib3oBaHME METOJIOB HMCKYCCTBEHHOTO
WHTEJUIEKTa B O0O0y4arolmux cuctemax. lcnonb3oBaHHE METOJOB HCKYCCTBEHHOI'O
UHTEUIeKTa B  pobotoTexHuke. Murepuer Bemieil. [lepcnexkTuBbl — pa3BUTHS
KOMITBIOTEPHBIX MHTEUICKTYaIbHBIX CUCTEM.

INNIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUWSI TIIPOI'PAMMBLI 11O
NHO®OPMATUKE HA YPOBHE CPE/IHET'O OBLIEI'O OBPA3OBAHUA
JIMUHHOCTHBIE PE3YJIBTATDBI
JIMYHOCTHBIE pE3yNbTAaThl OTPAXAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBATbCS CPOPMUPOBAHHOM BHYTPEHHEH MO3MIIMEH JIMYHOCTH, CHUCTEMOMN
IIEHHOCTHBIX OpPUEHTAIIUN, TTO3UTUBHBIX BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOITUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUMCKOr0 OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITa
U ONbITAa JEATEIbHOCTH B MPOLECCE pean3allid CPEeACTBAMHU Y4eOHOro IpenMera
OCHOBHBIX HAIpPaBJICHUN BOCMUTATEIBHONW MACSATEIHHOCTA. B pesynbTare H3ydeHUs
nHpOpMAaTUKKM Ha YpPOBHE CpeAaHEro oOIIero obpazoBaHus y oOydaromierocs OyayT
c(OpMHUPOBAHBI CIACAYIOIINE TUUHOCTHBIE PE3YyIbTAThI:
1) rpakaaHCKOro BOCIUTAHMS:
OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB U OOA3aHHOCTEW, YBa)KEHHUE 3aKOHA U
MIPaBOMOPSIKA, COOTIOICHHE OCHOBOIOJIAraloIInX HOPM HHPOPMALIMOHHOTO TIpaBa 1
nH(OPMAIIMOHHON O€30MacCHOCTH;
TOTOBHOCTH IMPOTUBOCTOSITH HICOJOTHH SKCTPEMU3MA, HallMOHAIN3MA, KCeHOPoOuH,
TUCKPUMHUHAIIMK 110  COIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIHHBIM
MpU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;
2) MATPUOTHYECKOI 0 BOCTIMTAHUS
[IEHHOCTHOE OTHOIIEHHWE K HCTOPHUYECKOMY HAacJeAuio, JOCTHXKeHusiM Poccum B
HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMAaHNE 3HAYeHUSI MH(OOPMATUKU KaK HAYKH B
KU3HU COBPEMEHHOT'O OOIIECTBA;
3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
C(OPMHUPOBAHHOCTb  HPABCTBEHHOI'O  CO3HAHUSA,  ATHUYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYAallMI0O W TNPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACHh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B CETH
WuTepHer;
4) 3CTeTHYECKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIJIIOUYAs ICTETUKY HAyYHOTO M TEXHUYECKOTO
TBOpPYECTBA,
CIIOCOOHOCTh BOCIIPMHUMATD Pa3IMYHbIC BUIbI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHBIC
Ha UCIOJIb30BAaHNHN MH(OPMAIIMOHHBIX TEXHOJOTH;
5) ¢pu3uUecKOro BOCIIMTAHUS:
C(OPMHUPOBAHHOCTh 3JI0POBOr0 MU 0O€30MacHOro 00pa3a MKU3HHU, OTBETCTBEHHOIO
OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO, TOM YHCIIE W 3a CUET COONIOACHUS TpPeOOBaHHIA
0€30MacHON JKCIUTyaTalliud CPelCTB HH(GOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH;
6) TpymIOBOro BOCIIUTAHUS:



7)

8)

TOTOBHOCTb K AaKTUBHOM JEATENBHOCTH TEXHOJOTMYECKOM U COLUAIBHON
HaIPaBJIIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBaTh M CAMOCTOSATEIHLHO
BBITIOJIHATh TAKYIO JIEATEIbHOCTD;

uHTepeC K cdepam  mpodeccHOHATIbHOM  JNEATEIbHOCTH,  CBA3aHHBIM  C
MH(DOPMATHKON, MpPOrpaMMUpPOBAHMEM U HMH(GOPMALMOHHBIMUA TEXHOJIOTHSIMU,
OCHOBaHHBIMU Ha JOCTHMKEHUSIX MH(POPMATHUKU U HAYYHO-TEXHUUYECKOI'0 Mporpecca,
YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOP Oyaymied npodeccur M peasn30BbIBATh
COOCTBEHHBIE YKM3HEHHBIC IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTh K OOPAa30BAHMIO U
caM000pa30BaHUIO Ha MPOTSXKEHUU BCEH JKU3HU;

IKOJIOrH4€CKOr0 BOCIIUTAHHUS:

OCO3HAHME TJIO0ATBHOTIO XapaKTepa IKOJIOrMYEeCKUX MPoOJIeM U MyTeil UX peuieHus,
B TOM YHCJIE€ C YYETOM BO3MOXHOCTEH HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOT UM,

LHEHHOCTH HAYYHOI O O3HAHUSA:

uH(pOpMATUKH,  CHOPMUPOBAHHOCTH  MHUPOBO33PEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS JOCTH)KCHMSAM HAYYHO-TEXHHUYECKOIO Iporpecca
¥ OOIIECTBEHHOM MPAKTHUKH, 33 CUET IIOHUMAHUS POIM HHPOPMAIIMOHHBIX PECYPCOB,
UH(GOPMAIIMOHHBIX MPOIECCOB U HWHMOPMAIMOHHBIX TEXHOJOTHI B YCIOBHUSAX
u(poBoil TpaHcPopMalMM MHOTMX cQep JKHU3HM COBPEMEHHOro OOUIECTBa;
OCO3HAHHME IIEHHOCTH HAY4YHOW JI€ATEJIbHOCTH, TOTOBHOCTb OCYIIECTBIISThH
IIPOEKTHYIO M HCCIEI0BATEIbCKYIO JEITEIbHOCTh MHIWBUIYAJIBHO W B Ipymnme. B
Ipouecce JOCTHKEHHS JIMYHOCTHBIX PE3YNbTATOB OCBOEHHUS IPOrpaMMBbl IO
uHpopmaTrke y OOy4aroIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA WHTEIIEKT,
Ipeanosaraiuil chOpMUPOBAHHOCTD:

CaMOpETYJMPOBAHMS,  BKJIOYAOLIENO  CAMOKOHTPOJIb, YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ TIIOBEJIEHHE, CIIOCOOHOCTh  aJanTHUPOBaThCA K
HMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBAI[MU, BKJIIOYAIOUIEH CTpEeMJICHHE K JOCTHXKCHHUIO Ield U
ycrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh, MCXOJS M3 CBOUX
BO3MOXKHOCTEH;

AMIATHM, BKJIIOYANOIIEH CHOCOOHOCTh IOHUMaThb 3MOLMOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €ro IpPHU OCYILECTBICHUM KOMMYHHUKAIMHM, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEIKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaThb OTHOIIEHUS C
JIPYTUMH JIOABMHU, 3a00TUTHCA, IPOSBISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.
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METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTare uzyuenus uHPOPMATUKU HA YPOBHE CPETHETO OOIIEro o0pa3oBaHus y
oOyuaromierocst OyayT chopMupoBaHbl METAIIPEAMETHBIC PE3YIIbTAThl, OTPAKCHHBICB
YHUBEPCAJIbHBIX YUCOHBIX JEUCTBUSAX, @ UMEHHO — MTO3HABATEIIbHBIC YHUBEPCAIbHbIE
yuyeOHbIe JEUCTBHUS, KOMMYHUKATHBHBIC YHUBEpCaJbHbIE YyueOHBbIC JCUCTBUS,
pPETYISITUBHBIE YHHUBEpCalbHbIE YydeOHbIE JCHCTBHS, COBMECTHASl JESITEIbHOCTD.
IlosHaBaTe/ibHbIe YHMBepCaJbHbIe y4eOHbIe AelicTBUS ba3oBbie Jornyeckue
NEeHCTBHSA:

CaMOCTOSITEIILHO (POPMYIMPOBATH U aKTYaJIU3UpOBaTh MPoOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yCTaHABJIHMBATh CYIIECTBCHHBIH TPHU3HAK WM OCHOBAHHS JUIS CpPaBHEHUS,
KJ1accuuKkauy 1 0000IIEeHHUS;

OTPEEIATh 1NN JEATeIbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUU UX TOCTUKEHHUS;
BBISIBIISITh 3aKOHOMEPHOCTH WM TIPOTHBOPEYHST B PACCMATPUBAEMBIX SIBICHHSIX;
pa3pabaTbiBaTh IUTAH peEHIEHUS MpoOJeMbl C YYETOM aHajiu3a HMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTb, OILIEHUBAaTh COOTBETCTBUE PE3YIbTATOB
1EJIsIM, OLICHUBATh PUCKH TIOCIIEACTBUH JIESITEIbHOCTH;

KOOPJIMHUPOBATh U BBHIMOJHATH PadOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJIbLHOT'O U
KOMOMHHPOBAHHOT'O B3aUMO/ICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX TIPOOJIEM.

Bba3oBble ucciienoBare/ibcKue 1eMCTBUSA:

BJIQJICTh HABbIKAMU Y4YEOHO-MCCIEAOBATENHLCKOM M TPOEKTHOW JIEATEIBLHOCTH,
HaBbIKAMHM  pa3pelieHusi  mpobjieM,  CIOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHUs MPAKTUUECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOIOB TIO3HAHMUS;

OBJIQZIETh BHUJAAMHM  JEATEIbHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpETallii, TMpeoOpPa3oBaHUI0 W TMPUMEHEHUIO B Pa3JIMUYHBIX YU4E€OHBIX
CUTyallusiX, B TOM YHCJIC TPH CO3/IaHUU YYE€OHBIX U COLHAIBHBIX TPOEKTOB;
dbopMUpOBaHUE HAYYHOTO THUIMA MBIIUICHHS, BJIaJEHUE HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMH U METOAAMU;

CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIC 33/1a4u B 00PA30BATEIbHON NEITEIHHOCTH
Y )KU3HEHHBIX CUTYAIIUsX;

BBISIBJISITh MPUYUHHO-CIICACTBEHHBIC CBS3M W aKTyaIM3UPOBATh 3a1ady, BBIIBUTAThH
TUNIOTE3y €€ pElIeHUs, HaXOAUTh AapryMEHThl Uil JOKa3aTelibCTBA CBOUX
YTBEP)KJEHUH, 33]1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TOJIYYCHHBIE B XOJI€ PEIICHUS 3aJaudl Pe3yJibTaThl, KPUTUUECKHU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
JIaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;
OCYILECTBIIATH LIEJICHANPABICHHBIA TTOUCK MEPEHOCA CPENICTB U CIIOCOOOB JAEUCTBUS
B NMPOECCHOHATILHYIO CPENIy;

NMEePeHOCUTh  3HAHUS B TO3HABATEJIbHYIO M TMPAKTUYECKYyI0  00JIacTH
KUZHEACATEILHOCTH;
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WHTErpUPOBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTb OPUTrHHAIBHBIC MTOAXObl U PEIICHUS, CTABUTh
poOJIEMBI U 33]1a4H, JIOMYCKAIOIIKe albTePHATUBHBIC PEIICHUS.
Pa6ora ¢ undopmanmeii:

BIIQJICTh HAaBBIKAMU IOJy4YE€HHS HWH(OpMAIIMU W3 HCTOYHHUKOB pPa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISITh TOMCK, AaHAJIN3, CACTEMATU3ALINI0 U UHTEPIIPETALIUIO
nH(pOpMaLINK PA3TMYHBIX BUJIOB U (POPM Mpe/ICTaBIICHHUS;
co371aBaTh TEKCThl B Pa3IUYHBbIX (popMarax ¢ y4yeToM Ha3zHadeHus uHGOpMaIuu U
[EJICBOM  ayJUTOpWH, BBIOMpas ONTUMalbHY0O (GOpMY TPEACTABICHUS U
BU3yaJIM3allUH;

OLICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HWH(OpMaALUK, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-ITUYECKUM HOPMaM;

UCIOJIb30BaTh CPENICTBA MH(MOPMAILIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pElIEHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AlMOHHBIX 3aJad C
coOmrofeHueM TpeOOBaHMI DSPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, MpaBOBbIX M ATUYECKUX HOPM, HOPM HHGOPMALMOHHOM
0E€30ITaCHOCTH;

BJIQJICTh HAaBBIKAMHM PACMO3HABAHWS W 3aIIUTHl WHGOpMaIUu, WHOOPMAIMOHHON
0€30MMacHOCTH JIUYHOCTH.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

Oowmenue:

OCYIIECTBJIATh KOMMYHHUKAIIUK BO BCeX cdepax *KU3HH;
pacrno3HaBaTh HEBEpOAJbHbBIEC CPEICTBA OOIIEHHUS, TIOHUMATh 3HAYCHUE COIUATIbHBIX
3HAKOB, PACIO3HABATh MPEANOCHUIKH KOH(DIUKTHBIX CUTYyallMil U YMETh CMATYaTh
KOH(DITUKTHI;

BJIIAJICTh Pa3JIMYHBIMU APTYMEHTUPOBAHHO BECTU JIUAJIOT
crocobamMu OOIIEHUs Pa3BEPHYTO W JIOTUYHO H3JaraTb CBOK TOYKY 3PCHHUS.
CoBMecTHAS 1eSITEJIbHOCTD:

U B3aUMOJCHCTBUSI, MOHMMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM M
WHJUBUTyaJIbHON padOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUI C YUETOM OOIIMX MHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJI0r0 4JIeHa KOJIEKTUBA;

MPUHUMATh 1€ COBMECTHOU NIESITENIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JIEUCTBUSA 110 €€ TIOCTHKEHUIO:

COCTABJIATh IUUIAH JIEWCTBUM, PACIPENEIATH POJIM C y4ETOM MHEHUM YYaCTHHKOB,
00CyXaTh pe3yabTaThl COBMECTHOM pabOTHI,

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KAXKJIOT0 yJaCTHMKAa KOMaHJbI B OOIIWA
pE3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

MpeayiaraTb  HOBBIE  IPOEKTHI, OLEHUBaTh MAEHM C TO3ULUUHA  HOBU3HBI,

OPUTMHAIBHOCTH, MPAKTUYECKOM  3HAYMMOCTH;  OCYIIECTBISTh  I[O3UTHUBHOE
CTpaTeTUUeCKOe TMOBEJACHUE B PA3IMYHBIX CHUTYyalUsX, MPOSBIATH TBOPYECTBO U
BooOpakeHHe, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUA

Camoopranmzanmsi:
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CaMOCTOSITEJIbHO ~ OCYILECTBIISATH  [TO3HABATENBHYIO  JI€ATEIBHOCTh,  BBIABIATH
poOJieMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaAMOCTOATEJIbHO COCTaBJIATh IUJIAH PELIEHUS MPOOJIEMbl C YYETOM HMEIOLIUXCA
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;

paciupsATh paMKH y4eOHOro IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHUI; AenaTh
OCO3HAHHBIN BBIOOP, APIYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW JPYAMIIMU B Pa3HBIX
o0JacTsIX 3HAHWM, MOCTOSHHO MOBBIIATh CBOW 0OOpA30BATENbHBIA M KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTP0JIb:

JlaBaTb OLIEHKY HOBBIM CHUTyallsM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJIETh HABbIKAMHU IO3HABATEIbHOM pe(iaeKkcuu Kak OCO3HAHHS COBEPLIAEMBIX
JIEMCTBUI Y MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;
UCTIOJIb30BaTh MPUEMBI peQieKCUy i OLIEHKH CUTyalluu, BBIOOpa BEPHOTO
pELICHMs; OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh pEUICHUS 110 HX
CHWKEHHIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI APYIUX IIPU AHAINU3E PE3yJIbTATOB AEATEIBbHOCTH.
IIpunsaTHA ceds1 M APYyrux:

NPUHUMATh ce0s, MOHUMas CBOM HEAOCTATKH U TOCTOMHCTBA; TPUHUMATh MOTUBBI U
apryMEHTBl JAPYIMX IIpU aAHAJIN3E PEe3yJbTAaTOB JEITEIbHOCTH; IIPU3HABATH CBOE
IpaBO W MpaBO JAPYrUX Ha OMIMOKY; pa3BUBaTh CHOCOOHOCTb MOHHMMATh MHpP C
MTO3ULIMU APYTOro YEJIOBEKA.
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INPEAMETHBIE PE3YJIbTATDBI

B mpouecce usydenuss kypca unHdopmatuku 0azoBoro ypoBHs B 10 Kiacce
O0y4JarIMUMUCS OYyT JOCTUTHYTHI CICAYIONINE TPEAMETHBIC PE3YIIbTAThI:
BJIQJICHHUE TIPEICTABJICHUSIMU O POJIH WH(OPMAIIMK U CBA3aHHBIX C HEH MPOIECCOB B
MPUPOJIC, TEXHUKE U OOIIECTBE, MOHATUAMH «HH(POPMAIUD», «HHGOPMAIMOHHBIH
IpoIecc», «CUCTEMa», «KOMIIOHEHTBI CHCTEMBD», «CHCTeMHBIH  dddexTy,
«H(}OPMAIMOHHAS CUCTEMAY, KCUCTEMa YIIPABICHUSY;

BJIaJICHHE METOJAaMH IMoucKa MH(opmaiuu B cetu MHTEpHET, yMEeHHEe KPUTHUUYECKU
OLIEHUBaTh MH(GOPMALINIO, OTYyYEHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepU30BaTh OOJbIINE JaHHbIE, TPUBOJUTH MPUMEPHI UCTOUHUKOB HMX
MOJYYECHUST W HAIPABICHUS HCHOJIb30BaHUS; IMOHUMAHUE OCHOBHBIX IPUHIUIIOB
YCTpONCTBA W (PYHKITMOHHPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX W MOOMIBHBIX
KOMIIBIOTEPOB, TCHACHUIUN Pa3BUTHU KOMIIBIOTEPHBIX TEXHOJIOTUM;

BJIQJICHHE HABBIKAMU PAa0OTHI C OMEPAIMOHHBIMH CHUCTEMaMHU, OCHOBHBIMHU BHJIAMH
MPOrpaMMHOT0 OOeCIeYeHuss U1 peIIeHUs Yy4eOHBIX 3aJa4 110 BBIOPaHHOM
cCrienuanu3aluu; cooMoieHne TpeOOBaHUN TEXHUKU O€30MaCHOCTH W TMTUEHBI MPHU
paboTe ¢ KOMIIBIOTEpAaMH M JPYrUMH KOMIIOHEHTaMH LHM(POBOrO OKPYKEHHUS,
MMOHUMAHHUE TIIPABOBBIX OCHOB HCIIOJNIb30BaHUS KOMITBIOTEPHBIX Mporpamm, 0a3
JAHHBIX U MaTEePHAJIOB, pa3MEIICHHBIX B ceTn MHTEpHET;

NIOHUMAHUE  OCHOBHBIX NPHUHIMIIOB  JUCKPETHU3AlMM  Pa3IMYHbIX  BUJOB
uH(popMalMi, YMEHHUE ONpelNessiTh HMHPOPMALUMOHHBIM O0BEM  TEKCTOBBIX,
rpadu4ecKiX U 3BYKOBBIX JAHHBIX MIPH 3a/laHHBIX MapaMeTpax IUCKPETU3aluu;
YMEHHE  CTPOUTh  HEpPaBHOMEpHBIE  KOJIbI,  JOIMYCKAaIOIIMEe  OJIHO3HAYHOE
JEKOAMpPOBaHKE cOO0IIeHUH (TpeUKCHBIE KOJIbI);

BIIQJICHUE TEOPETUYECKUM anrapaTrom, I103BOJIAIOIIUM OCYLIECTBIIATH
IIPEACTAaBICHUE 3aJaHHOI0 HATYPaIbHOIO YMCIIA B PA3JIUYHBIX CUCTEMAX CYUCIICHUS,
BBITIOJIHATD MPE0OPa30BaAHUS JIOTUYECKUX BBIPAKEHHM, UCIIONB3Ys 3aKOHBI anreOpbl
JIOTUKYW; YMEHHUE CO3/1aBaTbh CTPYKTYPUPOBAHHBIC TEKCTOBBIE JOKYMEHTHl U
JEMOHCTPALlMOHHBIE MAaTEPUAIIBI C MCIIOIb30BAaHUEM BO3MOXKHOCTEW COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JJAYHBIX CEPBHCOB;
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B mpomecce m3yduenus kypca uHpopMarthku Oa3oBoro ypoBHs B 11 Kiacce
00 yJaIoONMMHUCS OYIYT TOCTUTHYTHI CIICYIOIINAE TPSIMETHBIC Pe3yJIbTaThl: HATHUHE
MIPEJICTABIICHUH O KOMIIBIOTEPHBIX CETSIX M HX POJIM B COBPEMCHHOM MHpPE, 00
OOIMX TpPHHIMIAX Pa3pabOTKH W (YHKIMOHUPOBAHHMS HHTEPHET-TIPHUIIOKCHHI;
IOHMMaHHUE Yrpo3 WH(GOPMAIMOHHON OC30MaCHOCTH, WCIIONb30BAHHE METOJOB WU
CPEIICTB TIPOTHBOJCHCTBUS JTHUM yrpo3aM, COOJIOJICHHE Mep Oe30IacHOCTH,
NPEIO0TBPAIIAIOIINX HE3aKOHHOE PAaCIIPOCTPAHCHHE NTEPCOHATBHBIX JaHHBIX;

BIIQJICHUE TEOPETUYECKUM amIapaToM, ITO3BOJIIOLIUM OIPEAEIATh KpaTyaullun
OyTh BO B3BEIIEHHOM Tpade M KOJMYECTBO TNYTEH MEXIy BepIIMHAMHU
OPUEHTUPOBAHHOI'O ALMKINYECKOTrOo rpada;

YMEHUE YUTaTh W MOHUMATh NPOrPAMMBI, PEATU3YIOIINE HECIIOKHBIE AITOPUTMBI
00pabOTKM YHMCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIC MACCBOB U CUMBOJIbHBIX
CTPOK) Ha BBIODAaHHOM JJII M3YYEHHsI YHHUBEPCAJIBHOM SA3BIKE MPOrPaMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#), aHau3upoBaTh arOPUTMBI C
UCTIOJIb30BAaHUEM  TaOJHII TPACCUPOBKH, OIpENeNsaTh 0€3  HCIOIb30BAHUS
KOMITBIOTEPA PE3YyJIbTaThl BBINOJHEHUS HECIOKHBIX IPOrpamMM, BKIHOYAOLIUX
LUWKJIbI, BETBJICHUS M MOANPOrpaMMbl, IPU 3aJaHHBIX HCXOJHBIX JaHHBIX,
MOAM(PUIMPOBATH TOTOBBIE MPOrPaMMBbI JIJIsl PEIICHUs] HOBBIX 3a/1ay, UCIIOJIb30BaTh
UX B CBOUX IPOrpaMMax B KaueCTBE MOANpOorpamMm (poueayp, GyHKIui);

YMEHHUE peaTu30BbIBaTh HA BBIOPAHHOM JIJII U3YUCHUS S3BIKE MPOTrpaMMHUPOBAHUS
Bbicokoro ypoBHsa (Ilackams, Python, Java, C++, C#) TumoBble anropUTMBI
00pabOTKH YMCesl, YUCIIOBBIX TTOCIIEI0BATCIIBHOCTEH U MaCCHBOB:

MpeACTaBiIeHUE 4Yucia B BHUJE HaOOpa MPOCTBIX COMHOXHUTEJECH, HaXOXKICHUE
MaKCUMaJIbHOW (MUHUMAIbHOW) MH(PHl HATYpadbHOTO 4YHCIA, 3alMCAHHOTO B
CUCTEME CUMCIIEHUS C OCHOBaHMEM, He€ TnpeBblarommM 10, BbIUKHCICHUE
0000IIICHHBIX XapaKTEPUCTUK 3JIEMEHTOB MaccCHBa WJIN YHCJIOBOM
MOCJIEIOBATEIPHOCTA  (CYMMBI, TPOWU3BEICHUS, CpPEIHEr0 aprupMeTUYECcKOro,
MHUHUMAQJIBHOTO W MAaKCHUMAaJIbHOI'O  JJIEMEHTOB, KOJMYECTBA  DJICMEHTOB,
YIIOBJICTBOPSIOIINX 33JJTAHHOMY YCJIOBHIO), COPTUPOBKY JIEMEHTOB MacCHBa;

YMEHHE HCIONb30BaTh TaOJUYHbIE (PENSLUOHHBIE) 0a3bl JAAHHBIX, B YaCTHOCTH,
COCTaBJIAATh 3allpoCchl K 0a3aM JaHHBIX (B TOM YHCIE 3allpOChl C BBIYHUCISIEMbBIMU
MOJISIMU), BBITIOJHATH COPTUPOBKY M TOHMCK 3amuceil B 0a3e JaHHBIX, HAMOIHATH
pa3paboTaHHyi0 0a3y JaHHBIX, YMEHHE HCIIOJIb30BaTh AJIEKTPOHHBIC TaOIMUIIBI AJIs
aHaJM3a, MPEACTABICHUS U OOpaOOTKH JaHHBIX (BKJIOYas BBIUHUCIECHUE CYMMBI,
CpEAHEro apu(pMETUYECKOro, HauOOJIbIIEr0O U HAUMEHBIIETO 3HAYEHUH, pelieHHue
ypaBHEHHIN);

YMEHHUE MCIIOIb30BaTh KOMIIBIOTEPHO-MATEMAaTUUYECKUE MOAEIM JUIsL aHauu3a
O0BEKTOB M MPOIECCOB: (OPMYIUPOBATH 11€7Ih MOJICTMPOBAHMS, BBHIOIHITH aHAIIN3
pE3YyJIbTAaTOB, IOJIYYEHHBIX B XOAE MOJIECIMPOBAHMS, OIEHUBATH COOTBETCTBUE
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MOJIENTd MOJCIMPYEMOMY OOBEKTY WA TMpOIEcCY, NPEICTaBIsATh PE3yJbTaThl
MOJICTMPOBAHUS B HATJISITHOM BUJIE;

YMEHHE  OpPraHu30BBIBaTh  JIMYHOE  HMH(POPMAIMOHHOE  IPOCTPAHCTBO  C
WCIIOJIb30BAaHUEM PA3TUIHBIX IMU(PPOBBIX TEXHOJIOTHH, MMOHUMAaHHWE BO3MOKHOCTEH
U(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IUGPOBBIX 00pa3oBaTEIbHBIX
CEpPBUCOB, IOHUMAHUE BO3MOKHOCTEN M OIPAHUYEHHI TEXHOJIOT Uil HCKYCCTBEHHOT'O
WHTEJUIEKTa B PA3JIMYHBIX 00JIACTAX, HAIMYWE TMPEACTABICHUH 00 WCIOJIb30BAHHUU
WH()OPMAITMOHHBIX TEXHOJIOTUH B Pa3IMYHBIX MPO(ECCHOHATLHBIX cepax.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne | HaumenoBanue paszaenoB | KomnuectBo | [IporpammuoOe coneprkanne OcCHOBHBIE  BHIBl  JACATEIBHOCTH
/1 | ¥ TeM y4yeOHOro npeameTa | 4acoB oOyyJaronmmxcs
Pa3zpnea 1. lludgpoBasi rpaMmoTHOCTH
1.1 | KomneroTep: ammapartHoe | 6 TpeboBaHusi TEXHUKH OE30MaCHOCTU W | AHAIM3UPOBATH YCIIOBUS

" MPOrpaMMHOE
obOecrieuenue, (paitnopas
cucrema

TUTHEHBI TIpU paboTe C KOMIbIOTEpaAMH
U JIPYrUMU KOMIIOHEHTaMH IU(POBOIo
OKpPY>KCHHSI. [TpuaIHITIBL paboThI
KOMIIBIOTEPA. ITepconanbHbIN
KoMMmbloTep. BpiOop  KoHbUTrypanuu
KOMITBIOTEPa B 3aBUCUMOCTH  OT

penaeMbIxX 3a7ad. OcHOBHbIE
TEHJICHIIMU Pa3BUTHUSI KOMITBIOTEPHBIX
TEXHOJIOTUH. [lapannenbHbie
BBIYMCIICHUS. MHoronponeccopHsie
CUCTEMBI. CynepKoMIbIOTEPHI.
Pacnpenenenubie BBIYUCIIUTEIbHBIC
CUCTeMBI W  00paboTka  OOJBIITUX
JAHHBIX. MUKpPOKOHTPOJUIEPHI.
Pob6oTtusupoBanHbie IPOM3BOJICTBA.
[IporpamMmmuoe obOecrieueHue

KOMITBIOTEPOB. Buabl mporpamMmmMHOro
o0ecriedeHUsT ¥W WX  Ha3HAYCHHE.
OcobeHHocTH IPOrPaMMHOTO
o0OecriedeHus: MOOUJIBHBIX YCTPOMCTB.
OnepanunonHas cucrema. IloHstue o
CUCTEMHOM aJIMUHUCTPUPOBAHUH.
Wucrannsuus u JIEUHCTAJUIS NS

UCIIOJI30BaHUSI ~ KOMITBIOTEpPa U
APYrHuX JOCTYIHBIX KOMIIOHEHTOB
u(ppPOBOrO  OKPYXKEHHSI C€ TOYKH

3pEHUS TpeOOoBaHMI TEXHUKHU
0€30MMacHOCTH U TUTUEHBI.
XapakTepu3oBaTh KOMITBIOTEPHI
pa3HbIX  IOKOJICHHM. Bri6upats

KOH(UTYpalMi0o  KOMIIbIOTEpa B
3aBUCMMOCTH OT peIIaeMbIX 3ajad.
Hckatp B ceTu HNuTtepHer
uHpopMannio 00  OTEYECTBEHHBIX
CHEIUAINCTaX, BHECIIMX BKJIaa B
pa3BUTHE BBIUYHUCITUTEIILHON TEXHUKH.

[IpuBOAUTH MIPUMEPBHI,
MOATBEPKIAFOIINE TEHJICHLINU
pPa3BUTHUSl BBIUUCIUTEIBHOU TEXHUKH.
XapakTepu30BaTh napaJsuielIbHbIC
BBIYUCJICHUSI, = MHOT'OIPOIIECCOPHbIC
CHUCTEMBI, CYMEPKOMITbIOTEPHI,
MUKPOKOHTPOJUIEPHI,

poOOTHU3UPOBAHHBIE  MPOU3BOJCTBA.
[IpuBOAUTH IpUMeEpPHI 3a;ad,

peuiaCMbIX C IIOMOIIBIO  PA3HBIX
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nporpaMMHoro ooecneueHusi. dainopas
cucrema. [louck B daitioBoii cucreme.
Opranuzanust XpaHeHUsT U 00pabOTKU
JAHHBIX C HCIIOJIb30BAaHWEM HWHTEPHET-
CEpBUCOB, OOJAYHBIX TEXHOJIOTHH U
MOOWJIbHBIX ycTpoicTB. Ilpukiagnbie

KOMITbIOTEPHBIC MIPOrpaMMBbl TUIS
peIIeHNs TUTOBBIX 3a7a4 10 BEIOpaHHOM
CIICIIaIN3aIiH. CucremMnl
aBTOMATHU3UPOBAHHOT O

MIPOEKTUPOBAHUS. 3aKOHOATEILCTBO
Poccuiickoit ®denepanuu B 001acTH
POrpaMMHOT0 oOecre4eHusl.
JIuuien3upoBaHue IIPOrPaMMHOTO
oOecrieueHUsT W LHUQPPOBBIX PECYPCOB.
[Iponpuerapnoe U cBOOOHOE
POrpaMMHOE oOecrieueHue.
KoMmmepueckoe U HEKOMMEpPUECKOe
HCITOJIb30BaHUE IPOrpaMMHOTO
obecrieueHusT U LHUQPPOBBIX PECYPCOB.
OTBETCTBEHHOCTbD, yCTaHaBJIMBaeMas
3aKOHOIATEIbCTBOM Poccuniickoi
denepanuun 3a HEIPaBOMEPHOE
HCITOJIL30BaHUE MIPOrPAMMHOTO

obecrnieueHust U HU(POBBIX PECYPCOB

TUIIOB KOMIIbIOTEpOB. Paborath cC
rpaduueckum uHTepdeiicom
OTIEPAIIMOHHON CHCTEMBI, CTaHJAPTHBI
MU U CIY)KEOHBIMH TPHUIOKEHUSIMH,

(baiIoBbEIMU MEHEKEPaMH.
XapakTepu3oBaTh 0COOEHHOCTH
MIPOrpPaMMHOIO obOecrieueHus
MOOUJIBHBIX  ycTporcTB. [loHMMAaThH
CyTh CHUCTEMHOT'O
aIMHUHUCTPUPOBAHUS, HHCTAJUISIIUU U
JICUHCTAJIJISAIINU MIPOrPaMMHOI0
ooecnieuennsi. COOTHOCHUTH  BHIBI
JINIICH3U N Ha HCIOJIb30BaHUEC

IIpOorpaMMHOI 0 oOecrnicueHus )51
IMOpsAA0K €ro HCIIOJIb30BaHUA u

pacupoOCTpaHEHHUS. [TpuBOINTH
IPUMEPHI MPOIIPUETAPHOTO u
CBOOOJTHOTO IPOrpaMMHOTO

O6CCHC‘I€HI/I$I, MNpCAHA3HAYCHHOI'O JJIA
pemicHruA OJHUX W TCEX KC 3ajgad.

Ha3zbiBatn OCHOBHBIE
IIPaBOHAPYIIIEHHUs, UMEIOIIHE MECTO B
obnactu HUCIOJIb30BAHUSI

IMporpaMMHOI 0 06€CHGI-ICHI/IH, Hu
HaKa3aHus 3a HUX, IPCAYCMOTPCHHBIC

3aKOHOJATEJILCTBOM Poccniickon
denepauuu.
[TpakTuyeckue paboThil:

l. [lomyuenne JAHHBIX 00
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anmapaTHOW 4YacTH W IPOrpaMMHOM
o0ecIeyeHnr KOMITbIOTEPA.
2. Oneparuu ¢ (aitiamu U nankamu.

3. Pabota C MPUKIIATHBIMH
nporpaMmmMamu o BBIOpAHHOM

crernuaan3aluu

Hroro no pazaeay

2.1 | Pa3znen 2. Nudopmanms, maHHble u  3HaHUA. | [losicHATH CYIIIHOCTh MMOHSITUN
Teopernyeckue OCHOBBI YHUBEPCAUTBHOCTD JTUCKPETHOTO | «UH(POPMAITUS», «JTaHHBICY,
UHPOpMaATHKH MIPEJICTABIICHUS uHpopmanuu. | «3HaHUS». [IpUBOAUTHL  MPUMEDHI,
JIBonuHoe kKoaupoBaHue. PaBHOMEpPHBIE | MOSICHSIONINE YHUBEPCAJIBLHOCTD
M HEPAaBHOMEPHBIE KOABL. Y CIIOBHE | JUCKPETHOIO KOJIMPOBAHUS
®ano. IloHaTMe O  BO3MOXXHOCTH | HH(pOpPMAIIUH. KoaupoBatb u
KOJIUPOBaHUSA C OOHAapy)KEHHEM | | JICKOAUPOBATH COOOIICHUS ()
UCIIPaBICHUEM OIIMOOK MpH TepeAayde | MpeasioKeHHbIM MpaBUiIaM,
KoJa. Ionxonmr K W3MEPEHUIO | UCTIOJIB30BaTh YCJIOBUE ®daHo.

uHpopmanu. CymHOCT 0OBEMHOIO
(asipaBUTHOrO) MOAXO/Ia K H3MEPEHUIO
uHdopMaIry, OmpeaeieHne Outa C
TOUKU 3peHus a(aBUTHOrO MOIXO]A,
CBSI3b MEXAY pa3MmepoMm andaBuTa U
UH(GOPMAIIMOHHBIM BECOM CHMBONA (B
MPENNONIOKEHUH O PABHOBEPOSITHOCTH
MOSIBIICHUSI CHMBOJIOB), CBSI3b MEXKIY
eIUHULIAMU HM3MEPEeHUs HUH(POPMAIIIH:
our, Oaiit, KoOaiit, MOaiiT, I 0aiiT.
CymHocTh COZIEPKATEIBLHOT O
(BEpOSITHOCTHOTO) oJIxo/1a K
U3MEpPEeHHI0 HH(OpMalliU, ONpeesieHue

[IpuBOoaUTE TpHUMEPBI PABHOMEPHBIX
U HEpPaBHOMEPHBIX KOmOB. CTpouTh

npepuKCHbIE KOJIbI. BrisiBasTe
paznmuuus B andaBUTHOM 17}
COZIEpKATEILHOM oAX0Aax K

u3MepeHnto wHbopmanuu. Pemateb
3a/layd Ha u3MepeHue HHOopMaInH,
3aKJIIOYEHHOM B TEKCTE, C MO3ULHUHU
an(aBUTHOTO noaxonaa (B
MPEANOI0KEHUN 0 paBHOM
BEPOSITHOCTU TIOSIBJICHUSI CUMBOJIOB B
TekcTe). Permarh HeClOXHBIE 3a7a4u
Ha U3MEPEHUE uHdopmanmu,

19



Ourta ¢  TO3MUMHU  COAEP)KAHUA
COOOLIECHHUS. Nudopmarmonnbie
npouiecchl.  Ilepenaua uHopmarmm.
HcToyHuK, NOpUEMHUK, KaHal CBS3H,
CUTHAJ, KoaupoBaHue. VckaxeHue
uHopMmanuu 1npu nepenade. CKOpocTh
nepefadyd JaHHBIX [0 KaHaly CBSI3H.

XpaHeHue uH(pOopMaIu, o0BeM
namsatu.  OOpaboTka  HMH(pOpMAIIH.
Buael 00paboTKH uHbOpMAaITIH:

HOJTyYEHHE HOBOT'O COJIEpKaHMs,
u3MeHeHue  (opMbl  IMPEACTaBICHUS
uHpopmaruu. [louck  uHboOpMaruy.
Ponb nadopmannu 1 MHPOPMALTMOHHBIX
IIPOLIECCOB B OKPYXAlOLIEM  MHpE.
Cucrembl. KOMIIOHEHTBI CUCTEMBI M HX
B3aUMOJICHCTBHE. Cucremsl
YIIPaBJICHUS. YupasneHue KaK
uHdopmaloHHbli mipouecc. OOpatHas
CBSI3b

3aKJIIOYCHHOU B COOOIIICHUH,
UCIIONB3YSl COJEPKATEIbHBIA MOAXO.
VYcranaBnuBaTh CBA3b MEXKTY
eAVMHULIAMU U3MepeHus] UHGOpMaIUu:
out, Oait, KoOaiitr, Mo0aiit, I Gaiir.
BpimonHATe  mepeBon  KOJMYECTBA
uHpopMa W3 OJHUX CIUHHI] B
Jpyrue. [TpuBOaUTH MPUMEPBI
MH(OPMAIIMOHHBIX  MPOLIECCOB U
WH()OPMAITMOHHBIX CBSI3€H B CHCTEMax
pazmuuHo  mpupoxapl.  [logcHATH
cXxeMy Tmepeiadud HHQOpMAIUMU TIO
TEXHUYECKUM KaHaJIam CBSI3HU.
PaccuuteiBaTh 00BEM uUH(MOpMAIINH,
nepeaBaeMod IO KaHallaM  CBSI3H,
IpU W3BECTHOM CKOPOCTH MEpeIayu.

XapakTepu3oBaTh €MKOCTh
WH(}OPMAIIMOHHBIX HOCHUTEJEN
pa3HbIX THUIIOB. ConoctaBiirhb
pasnuyHble HU(POBBIE HOCUTENTU IO
ux TEXHUYECKUM CBOWCTBaM.
[TpuBoaUTH IpUMEpBI 3ana4

00paboTkn  WH(pOpMaUK  pa3HBIX
TunoB. [losICHATH OOIIyI0 CcXeMy
npoiiecca 00pabOTKU HMHOOPMAIIUH.
PackpeiBath ponb  umHpOpMANUMK H
WH(OPMAIIMOHHBIX ~ TPOIIECCOB B
OKpyxarwiieM wmupe. IlpuBoauts
IPUMEPBI CUCTEM M UX KOMIIOHEHTOB.
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MopennpoBarb ITPOLIECCHI
YIpaBJICHUS] B pPEAJbHBIX CHUCTEMAX;
BBISIBIATH ~ KaHaJubl  OPAMON |
00paTHOM CBSI3U U COOTBETCTBYIOIIHE
WH(OPMAIMOHHBIE TOTOKH

2.2

IIpencrasienue
uHGopManuu
KOMIIbIOTEpeE

Cucrembl  cuucnenus. Pa3BepHyras
3aMUCh IEIbIX W JAPOOHBIX 4YHCET B
MO3UIMOHHBIX CHUCTEMAaX CYUCIICHUS.
CBoiicTBa MO3UIIMOHHOMN 3alMCH YHCIIA:
KOJIMYECTBO IUdp B 3alKCH, MPHU3HAK
JETMMOCTH  4YUCJIa HAa  OCHOBAaHUE
CHUCTEMBI CUHCIICHUS. AJIroput™
MEepeBoOJIa 1IEJIOro 4ucia u3 P-uyHou
CUCTEMBl CUHUCJIEHHUS B JECITUYHYIO.
AJITOPUTM MEepeBOIa KOHEYHOUN P-nuHoM
IpoOM B JIECATUYHYIO. AJTOpPUTM
MepeBoia LUEIOro Yuciaa U3 JeCATUYHON
CUCTEMBbl  CUHCIIEHUS B P-nunyro.
[lepeBos KOHEUHON JECATUYHOU IpoOH
B P-nunyro. /I[BonuHas, BOCbMepHUUHas 1
HIECTHAAATEPUYHAS CUCTEMBI
CUUCJICHUS, TIEPEBOJI YHUCENT MEXKIY
ATUMHU CHUCTeMaMUu. ApudmeTudecKre
omnepalyd B TMO3UIMOHHBIX CHCTEMAX
cuucienus. llpencraBneHue wLenbIX U
BCIICCTBEHHBIX  YHMCEI B  NaMSTHU
koMmnbloTepa. KoaupoBaHue TEKCTOB.
Komupoka  ASCII.  OxgHobaliTHBIC
koaupoBkd.  Cramgapr  UNICODE.

Knaccudunuponath CUCTEMBI
cyuciieHus. PackpeiBaThb CBOMCTBa
MO3UIIMOHHOU 3aIlUCU YyHucna.
BpmonHsaTh CpaBHEHUE qucedn,
3alUCaHHbBIX B JIBOMYHOM,
BOCBMEPHUYHOU u
HIECTHAAUATEPUIHOM CUCTEMAX
CYUCIICHUS. Ocy1iecTBasATh
«OBICTPBIN» TMEPEeBOJI YUCEIT MEXIY
JIBOUYHOM, BOCbMEPUYHOMU u
IECTHAAATEPUYHOU CUCTEMaMHU
CUMCJICHUS. BBIONHATE CHOXEHHE U
BBIUUTAHUE YHUCEJ, 3alHCaHHBIX B
JIBOMYHOM, BOCBMEPUYHOU U
HIECTHAAUATEPUIHOM cucTeMax
cunciieHus. llomyyaTte BHYTpeHHEe
NPEACTABICHUE LEJIbIX YUCET B
IIaMSITH KOMIIBIOTEPA; ONPEAEIATH I10
BHYTPEHHEMY KOJy 3HAUYEHUE 4YHUCIA.
OcymecTBIsATh KOJIMPOBAHHUE
TEKCTOBOM MH(POpPMALUHU C TTOMOUIBIO
koaupoBouHbIix Tadmui (ASCII, UTF-
8, crangapt UNICODE). Onpenensars
UH(OPMAIIMOHHBIH 00BEM TEKCTOBBIX
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KommpoBka  UTF-8.  Omnpenenenue
UH(POPMAIIMOHHOTO 00BbEMa TEKCTOBBIX
COOOILIEHUH. Konupoanue
H300pakeHUH. Ouenka
UH(OPMAIIMOHHOTO 00BhEMa PaCTPOBOTO
rpauyeckoro  U300paKkeHus  IpH
3aJ]JaHHOM paspellleHuu U TIyOuHe
KoaupoBanus 1Bera. KomgupoBanue
3Byka. OneHka HMHPOPMAIMOHHOIO
o0ObeMa  3BYKOBBIX  JIaHHBIX  IIpH
3aJJaHHBIX YacTOTE JUCKPETU3ALUU U
pa3psIAHOCTH KOJUPOBAHUS

COOOIIIEHHI B pa3HbIX KOAUPOBKAX.

Brruucnrs pasmep LIBETOBOM
HNAIUTPhl 1O 3HAYEHUIO OUTOBOM
TITYyOUHBI 1[BETA. Onpenensats

pasMepsl Tpaduueckux (ailioB mpu
W3BECTHBIX pa3pelieHud M TIyOWHe
KOAMPOBAaHUSA  I[BETa.  BBIUUCIATDH
UH(GOPMAIIMOHHBIN 00beM IH(POBOIL

3BYKO3aIIUCH o 4acToTe
JUCKpPETU3allH, riryouHe
KOJAMPOBAHHUA M BPEMEHU 3aIMCH.
[TpakTnueckue paloTBhL: l.
Juckpernzanus rpaduueckon

undopmarmu. 2.  Jluckperuzanus
3BYKOBOW MH(OpMaIuu

2.3

JIeMEHThI
JIOTKH

AJire0pbl

Anrebpa  norukW.  BpIcka3biBaHHS.
Jlornueckue  omepauuu.  TabGauibl
WCTUHHOCTH  JIOTMYECKUX  Omepaluit
«IU3BIOHKITHS, «KOHBIOHKITHS,
CUHBEPCUS», CAMILIAKAITHS,
«AKBHUBAJICHIIMS. Jloruueckue

BbIpa)XEHUs. BbIUMCIIEHUE JTOrHYecKOro
3HAYEHUsI COCTABHOI'O BBICKA3bIBAHHUS
IIPU U3BECTHBIX 3HAYEHUAX BXOISAIIMX B
HEro DJIEMEHTAPHBIX BBICKAa3bIBAHUM.
TaOmuupl  MCTUHHOCTH  JIOTUYECKUX
BbIpakeHUH. Jlornueckue omnepanuu u
orepanuu HaJ MHOXecTBaMH. [Ipumepsl
3aKOHOB anreopbl JIOTHKH.

[IpuBOAUTE TPUMEPHI AJIEMEHTAPHBIX

nu COCTaBHBbIX BBICKA3bIBAHUM.
Paznuuarts BBICKAa3bIBaHU u
MNpCAUKAaTHhI. Beruncnsate  3HaueHUs
JOTHYCCKUX BBIpa)KeHI/Iﬁ C
JOTN4YCCKHUMH oIrncpanusiMu
KOHBIOHKIINH, ANU3BIOHKINH,
HHBCPCHUM, UMIIIMKAaIuu,

SKBUBAJICHIMU. CTpPOUTH TaOIHIIBI
UCTUHHOCTH JIOTUYECKUX BBIPAKECHHM.
[IpoBoguTe  aHanmu3  (parMeHTOB
TaOIUI] UCTUHHOCTH. Y CTaHABIMBATh
CBS3b MEXAY aireOpod JIOTUKH H
Teopruel MHOXeCTB. OCylecTBIsATh

22



OKBUBAJICHTHBIE npeoOpa3oBaHUs
JOTUYECKUX  BbIpakeHul. PerieHue
MIPOCTEUIINX JIOTUYECKUX YPAaBHEHUM.
Jlornueckue ¢ynkuuu. IlocTpoeHue
JIOTUYECKOTO BBIPAXKEHUS C JaHHOU

SKBHUBAJICHTHBIC npeoOpazoBaHus
JIOTUYECKUX BBIpa)KCHUN c
UCIOJIb30BAaHUEM 3aKOHOB  aireOphbl
jorukd. OcCylecTBIsATh MOCTPOCHHE
JIOTUYECKOTO BBIPAKEHUSI C JTAHHOU

Tabauieid uctuHHOCTH. HopmanbHble | TabnuIei WUCTUHHOCTHU u ero
bopMmbL: JNU3bIOHKTUBHAs U | YIIPOLIEHUE. Pemars IIPOCTHIE
KOHBIOHKTHBHAsT HOpMajbHbIe (OPMBI. | Toruueckue ypaBHeHHUA. CTpouTh
Jlornueckue »HIEMEHTBl KOMIIBIOTEPA. | JOTUYECKOE BBIPAXKEHUE C JaHHOU
Tpurrep.  Cymmartop.  Iloctpoenue | Tabmuuen VCTUHHOCTH.
CXEMbl Ha JIOTUYECKHX DJIEMEHTaX IO | XapaKTepu30BaTh JIOTUYECKUE
JIOTUYECKOMY  BBIPQKEHHIO.  3alUCh | DJIEMEHThl KoMmbloTepa. [loscHATH
JIOTUYECKOTO BBIPAKEHU S 10 | YCTPOMCTBO CyMMaTopa M TpHUITEpA.
JIOTUYECKOU CXeMe Crpoutrp cxeMy Ha JIOTUYECKHX
JIIEMEHTax 10 JIOTUYECKOM Y
BBIPAKEHUIO. 3anuceIBaTh
JIOTUYECKOE BBIPAKEHUE U1 IPOCTOU
JIOTUYECKOU CXEMBI
Hroro no pazneny 21
Paznen 3.MupopmanimoHHbIe TEXHOJIOTHH
3.1 | Texnonoruu 006paboTKHU | 7 TekcToBbIi nipoiieccop. | OnuckIBaTh OCHOBHBIE BO3MOXKHOCTH
TEKCTOBOW, TpaduyecKon PenaktupoBanne u ¢dopMaTupoBaHue. | TEKCTOBBIX MpoiieccopoB. [IpuBoanuts
u MYJIbTUMEIUUHON [TpoBepka opdorpaduu u rpaMMaTUKH. | TIPUMEPbI IIPOIIPUETAPHOIO 51
uHbOpMaLIUH CpenctBa moucka W aBTO3aMEHbI B | CBOOOJIHOTO IPOrpaMMHOTO
TEKCTOBOM nporeccope. | ooecrnedeHus TUISL CO3aHus
Hcnons3oBanue CTUJIEHN. | TEKCTOBBIX JOKYMEHTOB.
CTpyKTypupOBaHHbIE TekcToBble | Pa3pabarbiBaTh CTPYKTYPY
JOKYMEHTBl.  CHOCKH,  OIVIaBJICHHE. | JOKYMEHTA. Co3naBathb
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O6naunbie  cepBuchl. KosnekTuBHas
pabora ¢ gokyMeHTOM. MHCTpyMeHTHI

pEICH3UPOBAHUS B TEKCTOBBIX
nporieccopax.  JlemoBas — mepenmcka.
Pedepar. [IpaBuna  uUTHpPOBAHUS
HUCTOYHUKOB U oopmiacHUSA
ouomorpagpuIecKux CCBUIOK.

Odopmienne  cnucka  JUTEPATypBI.
3HaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM
Tekcra. Crienuanu3nupoBaHHbIE CPECTBA
pEeAaKTUPOBAHUS MaTEeMaTUYECKUX
TEKCTOB. Bsong H300paKeHUu C
WCIIOJIb30BAaHUEM PA3THYHBIX IIH(PPOBBIX
ycTpoicTB (1 poBbIX ¢HoTOAINAPATOB
U MUKPOCKOTIOB, BUJIEOKaMep, CKaHEPOB
U Jpyrux YCTpoHcTB.). ['paduueckuii
penakrop. OOpaboTka TpaduuecKux
o0bekTOB. PacTtpoBas ®  BeKTOpHas
rpadpuka.  Dopmarbl  rpapuUUYECKUX
daiinoB. Cozmanue u mpeoOpa3oBaHHE

ayJIMOBU3YaIbHBIX OOBEKTOB.
O6paboTka H300paKEHUST W 3ByKa C
WCITIOJIb30BAaHUEM WHTEPHET-
TIPUIOKECHUM. MynbTUMEnna.
KomrmbroTepHbie IIpe3CHTAITNH.
Hcnonp3oBanue MYJIbTUMETHHHBIX
OHJIAfH-CEPBUCOB  JJIsi  pa3paboTKH
TIpe3eHTaIu i MPOEKTHBIX pabor.
[TpuHIUTIBT MTOCTPOCHHMS "

TUTEPTEKCTOBBIN JIOKYMEHT.
Hcnonp30Barh CpeaCTBa
aBTOMAaTH3aluu npu CO3/IaHHUH
nokymeHta. [lpumeHnsTe  mpaBuia
UTHUPOBAHUS UCTOYHHUKOB u
opopmnenuss  OubnIHMOrpaduUecKux
cchulok. [lpuHumare  ydactue B
KOJUIEKTUBHOM pabote HaJ
JOKYMEHTOM. Knaccuduumponars
KOMIBIOTEpHYIO Tpaduky. BBoauTtsb
U300pak€HUsT C  MCIOJIb30BAHUEM
pa3nuyHbBIX LUQPOBBIX YCTPONCTB.
OnuceiBaTh OCHOBHBIE BO3MOKHOCTH
rpaduyecKkux PEAAKTOPOB.
[IpuBoaUTH MIPUMEPBHI
OPOIPUETAPHOIO U CBOOOJIHOTO
OporpaMMHOro  obecreueHust IS
co3aHuss W 00paboTKH OOBEKTOB
KOMITbIOTEPHOM rpauku. BoIMONHATD
npeoOpa3zoBaHue pacTpoBBIX
U300pak€HUI C LIEJbI0 ONTUMU3ALUN
pa3mepa U300pakeHus,
KOPPEKTUPOBKH IIBETOBBIX KPHBBIX,
SPKOCTH, KOHTPACTHOCTH.
OOpabaTeiBaTh  M300paKE€HHUSI  C
NOMOIIBI0  (PUIBTPOB TpadUUECKOro
penakTopa. XapakTepu3oBaTh
OCHOBHBIE BO3MOKHOCTH PEIAKTOPOB
npe3eHTanuii. llpuBoanTh npUMeEpHI
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PEIaKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
CerouHble MOJIEIIN. Marepuaiisl.
MonaenupoBanue WCTOYHUKOB
ocBemieHusa. Kamepsl. ApgauTuBHBIE
texHosioruu (3D-npuntepsi). IlonsTue
0 BUPTYaJIbHOU peasbHOCTH u
JIOITOJTHEHHOW PEaJIbHOCTH

IPONPUETAPHOTO M CBOOOJHOIO
IpOrpaMMHOro  obecrneueHust IS

CO3/1aHUS u 00paboTKH
MYJIbTHMEIUHHBIX O00BEKTOB.
OOpabatbIBaTh H300pa)KEHUS U 3BYKU
C UCTIOJIb30BaHUEM UHTEPHET

npuiokeHu. llosICHATE TpUHIUIIBL
MOCTPOCHUSI TPEXMEPHBIX MOJIEIIEH.
BrimonuaTs oInepannuu 1o
NOCTPOEHUID W PEAAKTUPOBAHUIO
MPOCTBIX  TPEXMEPHBIX  MOJEJIEH.
N3ydyarh NOHATHE O BUPTYaJIbHON
pEAIbHOCTH 151 JIOTTOJTHEHHOU
pEaNbHOCTH.

[MpakTuyeckue pabOTHI:

1. MHOrOCTpaHU4HBIE TOKYMEHTBI.

2.  KommektuBHas  pabora  Hanx
JIOKYMEHTOM.

3. IlpeoOpa3oBaHue  pacTPOBBIX
M300pakeHUH.

4. BektopHas rpaduka.

5. Tlpe3eHTanusi ¢ M300paKEHUSIMU,
3ByKaMU U BUJIEO.

6. 3D-MoaenpoBaHue

Hroro no pasaeny

OBUIEE KOJIMYECTBO

YACOB
I[TPOTPAMME

[10

34

25



11 kaacce

Ne HanmenoBanue Komunuectso | [IporpammHoOe conepxanue OcHOBHBIE BUJIBI NEATENIbHOCTH
n/m | pa3aenoB 151 TEM | 4aCcOB oOy4Jarommxcs
y4e0HOT 0 TIpeIMETa
Pa3zpnea 1. ludgpoBas rpaMmoTHOCTH
1.1 | CerteBble 5 [IpuHnunel noctpoeHus W annapaTHble | [IOSCHATP  TPUHLOUMIIBL  MOCTPOEHHUS
HH(}poOpMaLMOHHBIE KOMIIOHEHTBl ~KOMIIBIOTEPHBIX CETEH. | KOMIBIOTEPHBIX  ceTed.  BhIABIATH
TEXHOJIOTUH CereBbie mipoTokOjbl. CeTh VHTEpHET. | o0Iiee W pa3inuuusi B OpraHU3AIHH
Anpecanusa B cetn MHtepHer. CucTeMa | TOKaIbHBIX 151 rJ100aJTbHBIX
JOMEHHBIX UMeH. BebO-caiit. Be0- | komnbroTepHbIx ceTeid. [IpuBoauThH
cTpanuna. BzaumoneiictBue Opaysepa ¢ | IPUMEPbl  CETEBBIX  MPOTOKOJIOB  C
BeO CEpPBEPOM. JIlnHaMU4ecKue | OnpeaeIeHHBIMU GYHKITUSMH.
cTpanulibl.  Pa3paboTka  HMHTEpHET- | AHAIM3UPOBATh  ajgpeca B CETH
MIPUIIOKEHUM (caitToB). CereBoe | UHTepHET. XapakTepu3oBaTh CUCTEMY

XpaHEHUE TaHHBIX. BUJbI 1eITEIbHOCTH
B cetn MHrtepHer. CepBuchl HTEpHETA.
['eonndopmarmonnbie CUCTEMBI.
['eon0OKalMOHHBIE CEPBUCHI PEATBHOTO
BPEMEHHU (Hammpumep, JIOKaIHUs
MOOMJIBHBIX TelIe(OHOB, OMpEICIICHHE
3arpyK€HHOCTH aBTOMarucrpaieil),
UHTEPHET-TOPrOBJIA, OpoHUpOBaHUE
ouneToB, roctuHUIll. ['ocynapcTBeHHbIE
AJEKTPOHHBIE  CEPBUCHI M YCIYTH.
CouumanbHple  Ce€TH  —OpraHu3alus
KOJUIEKTUBHOTO  B3aUMOJEHCTBUA U
oomMeHa gaHHbIMU. CeTeBOW ATHUKET:
npaBuia MOBEJICHUS B

JOMEHHBbIX UMEH U CTpyKTypy URL mn
BEO-CTpaHUIIbI. OnuceiBaTh
B3auUMoOjiciicTBUEe Opay3epa ¢ BeO-
CEpPBEPOM. AHanu3upoBaTh
MIPEUMYILIECTBA CETEBOrO  XpaHEHUs
JAQHHBIX M  BO3MOXHBIE MPOOJIEMBI
TaKoro peLIeHus. [IpuBoauTh
IPUMEPBI 00JIauHbBIX CEPBHUCOB.
[IpuBoguTs  TpUMEPHl  PA3TUYHBIX
BUJIOB JICSITEILHOCTH B ceTu MHTEpHeET.
[IpuBOAUTH MIPUMEPBI
FOCYJapCTBEHHBIX HMH(GOPMAIUOHHBIX
peECypCoB. XapakTepHu30BaTh
nH(OPMAIIMOHHO  00pa30BaTENIbHYIO
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KHOEpIpOCTPaHCTBE.
HOJUIMHHOCTH
uHpopmanuu.
o0Opa3oBaTeIbHbIE PECYPChI

[Ipobnema
MOJIy4YEHHON
OTKpBITBIE

Cpeay CBOEM  IIKOJIbI, OIHCHIBad
MMEIOIIEECS TEXHUYECKOE OCHAIICHUE,
nporpaMMHOE  OO0ECIEUeHHE U UX
UCIIOJIb30BaHKE YUUTEIIIMU u
IIKOJIbHUKAMU. XapakTepu3oBaTh
BO3MOXKHOCTH  COLIMAJIBHBIX  CETEH.
@opMyIMpoBaTh MpPaBUIa OBEJACHUS B
colMalbHbIX ceTsx. Fcnonb3oBath
pa3IMYHbIE CTPATETUH ONPENCIICHUS
MOJIMHHOCTH nHpopmarmmy,
MOJYYEHHOU W3 cetu MHTepHer.
[IpuBoguTE  TpPUMEPBI  OTKPBITHIX
00pa30BaTeIbHBIX PECYPCOB.
[TpakTuyeckue pabOTHI:

1. JIokanbHas ceTb.

2. Pa3zpaboTka BeO-CTpaHHULIbI.

3. SI3bIK MOMCKOBBIX 3aIIPOCOB.

4. Hcnonb3oBanue UHTEPHET-
CEPBHCOB

1.2

OCHOBBI COIHAJILHON
HH(popMaTHKH

TexHoreHHbie 141 O9KOHOMMNYECCKHE
YIpo3bl, CBA3AHHLIC C HCIIOJIB30BAHUCM
I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHLIX

TEXHOJIOTUH. OO0mue poOIEMBI
3aLUTHI uH(bOopMaIuU U
UH(OPMAIIIOHHON 0€30MacHOCTH.

CpeacrBa 3ammurtbl UHGpOpPMAIMU B
KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX U
aBTOMaTU3UPOBAHHBIX

uHpopmaimoHHbix cucrteMax. [IpaBoBoe

XapakTepu3oBaTh CYIIHOCTb MOHSITHHA
«uH(popManmoHHass  0€30MacHOCTHY,
«3ammra UHPOPMALIIN.
®dopmynupoBaTh OCHOBHBIE IpaBUIIaA
UH(GOPMAIMOHHOM 0€30IMacCHOCTH.
XapakTepu3oBaTh CpPEICTBA 3alUThI

uH(popmamn B KOMIIBIOTEpax,
KOMITbIOTEPHBIX CeTsIX U
aBTOMATH3UPOBAHHBIX

MH(OPMAIIMOHHBIX CHUCTEMAX.
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obecrieueHue UH(OPMAIIMIOHHON
0e301acHOCTU. JJEKTPOHHAS MOJIIUCH,
cepTU(PUIIMPOBAHHbBIE CaiThl u
JOKYMEHTHI. IIpenorBpaienue
HECAaHKIIMOHUPOBAHHOIO  JIOCTyna K
JIMYHOU KOH(pUACHIIUATLHON
uHpopmarmmy, XpaHsmiencs Ha
MIEPCOHAIILHOM KOMIIBIOTEPE,
MOOMJIbHBIX YCTpoMcTBax. BpegonocHoe
MIPOrpaMMHOE 00ECIEUYEHHE U CIIOCOOBI
OOppObI ¢  HUM. AHTUBHPYCHBIC
nporpaMmbl.  OpraHuzanus JUYHOTO
apxuBa  MH(QOPMALIHH. PeszepBHoe
konupoBanue. IlaponpHas  3ammuTa
apxuBa. [udposanue JAHHBIX.
NudopmaimoHHble  TEXHOJIOTMM U
npogeccruoHanbHast NEeSATENbHOCTb.
Nudopmanmonnsie pecypesl. Ludposas
SKOHOMHKA. Nudopmanronnas
KyJbTypa

AHalM3upoBaTh 3aKOHOAATEIbHYIO
0a3y, KacarIyrcs HHGOPMaAIMOHHON
oezommacHoct. OmnuceIBaTh CIIOCOOBI

00pbOBI C BPEIOHOCHBIM
MIPOrpaMMHBIM obecrieueHuEM,
UCIIOJIb30BAaTh AaHTHBHUPYCHBIC
IPOTrpaMMBl. OnuceiBaTh yTH
IpeIOTBPAILECHHUS

HECAaHKIIMOHUPOBAHHOTO  JOCTyHa K
JUYHOU KOH(UACHIINATHLHON
uHdopmanuu, XpaHsiencs Ha
NePCOHATILHOM KOMIIBIOTEPE,
MOOHUITBHBIX yCTpOMCTBAX.
Hcnonb3oBaTh  NapolupoBaHUE U
apXUBHUpOBaHUE i  OOECIeYEeHHUs
3aIUTHI uHpopmarmu. JlaBaTh
OIpEACITICHUS MTOHSATHMN
«uHGOpMAaITMOHHBIN pecype»,
«UH(POPMAITMOHHBIN IPOIYKT»,
«uH(pOpMaLMOHHAS yCIIyray.
BoisBiaTh otnuuus MHQOpPMAIMOHHBIX
POJYKTOB oT IPOJYKTOB
MarepualibHbIX. Ha3plBaTh OCHOBHBIE
YepThI uudpoBoit HKOHOMUKHU.

AHamM3UpOBaTh CYIMIHOCTh ITOHSATHS
«rH(pOpPMAITMOHHAS KYIbTypa.
[MpakTuyeckue pabOTHI:
1. Hcnons3oBaHue
TPOrPaMMBI.

AHTUBUPYCHOMU
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2. ApxuBanus TaHHBIX

Hroro no pasaeny

8

Pa3znes 2. Teopernueckue 0CHOBbI HHPOPMATHKH

2.1

Nudbopmarmonnoe
MOJICTTUPOBAHKE

5

Mogemn wu  MopenupoBanue. lLlenm
MOJIEIUPOBaHUS. AJEKBAaTHOCTh MOJIENN
MOJETUPYEMOMY 00BEKTY 158101
nporeccy. @opmanu3zanusi NPUKIATHBIX
3amad. llpencraBneHue  pe3ynbTaTOB
MOJIETTUPOBAHMS B BHUJAE, YIOOHOM ISl
BOCIIPUSITHS YeIOBEKOM. [ paduyeckoe
IPENCTABICHUE JAHHBIX (cxempbl,
Tabnuupl, rpadukn). I'padel. OCHOBHBIE
noHsATuss. Bunel rpados. Pemienue
AITOPUTMUYECKUX 3a71a4, CBA3AHHBIX C

aHAJIU30M rpados (moctpoeHue
ONITUMAJIBHOTO ITyTH MEXKIY BEPITUHAMU
rpada,  ompelneieHHe  KOJIMYECTBa

Pa3IMYHBIX MYTEH MEXAy BEpIIMHAMU
OPHUEHTHPOBAHHOT'O AIMKIMYECKOTO
rpada). [epeswrs. bunapnoe nepeso.
JIUCKpeTHblE WIPbl JBYX HUIPOKOB C
nmoHoit  mHpopmanueit. [loctpoenwme
JepeBa nepebopa BapuaHTOB, OMHMCAHUE
CTpaTeruu Urpel B TaOJMYHON (opme.
Brrurpeiiasie CTpaTeTHu.
Hcnonb3oBanue rpadoB U AepeBbEB MIPH
OMMCAaHUU OOBCKTOB U  IPOIICCCOB
OKpPYKarolero Mupa

OmnpenensaTe  HOHATUS  «MOJEIBY,
«MOJIETTUPOBAHUEY.
KnaccuduunupoBaTth MoeNn no

33JlaHHOMY OCHOBaHMIO. Onpenensrsb
LeJIb MOJEJIMPOBAaHUS B KOHKPETHOM
cirydae. [IpuBoauTH IpUMEpPBI
pE3yJIbTATOB MOJIEJTUPOBAHHS,
IPEJCTABJIECHHBIX B BUAE, YA0OHOM IS
BOCIIpUATHSL 4eIOBEKOM. [IpumeHsTh
ITOPUTMBI HAXOXACHUS KpaTHaWIINX
nyTen MEXIY BEpLIMHAMU
opueHTUpoBaHHOro rpada. [IpuMeHaTh
JITOPUTMBI  ONIPENIENICHUs] KOJINYECTBA
Pa3IMYHBIX MYyTEH MEXIy BepLIMHAMU
OPUEHTUPOBAHHOTO  ALMKIMYECKOTO
rpada. XapakrepuszoBaTb UIpPy Kak
MOZENIb HEKOTOPOU cuTyauuu. JlaBaTh
OIpENIETICHUE BBIUTPBIIIHON CTPATETUH.
OnuceiBaTh BBIUTPHIIMIHYIO CTPATETHIO
B 3aJaHHOM WIPOBOM CHUTyallUH B
dbopme gepeBa WIM B TaOJIMIHOM
dopme. [IpuBoauTH IPUMEPBI
UCIIOJIb30BaHUsl JEpeBbEB U TIpadoB
MIPU OMHCAHUHU OOBEKTOB M IMPOIIECCOB
OKPYXaIoLIero Mupa
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Hroro no pazaeny

5

Pa3znes 3. AIrOpUTMBI M IPOrPAMMUP OBAHHUE

3.1

AJNTOPUTMBI
3JIEMEHTHI
pOrpaMMUPOBAHUS

u

11

OmnpeneneHue BO3MOXHBIX PE3YJIbTATOB
pabOTBl  TPOCTEHIIMX  aJrOPUTMOB
yIPaBJICHUS UCTIOJTHUTEIISIMU u
BBIYHCIIATEIIHHBIX aJITOPUTMOB.
Omnpenenenue UCXOAHBIX JAHHBIX, MPHU
KOTOPBIX  aNTOPUTM  MOXET  JaTh
TpeOyeMblil pe3ysbTaT. DTarbl peleHus
3ajay HA  KOMIBIOTEpE. S3bIK
nporpammupoBanus (Ilackans, Python,
Java, C++, C#). OcHOBHEBIE
KOHCTPYKIIMH A3bIKA
OporpaMMHUpOBaHusl. THUIBI  JTaHHBIX:
LIE€JIOYUCIICHHBIE, BEIIIECTBEHHEIE,
CUMBOJIbHBIE, JIoTH4eckue. BerBneHus.
CocraBuble  ycnoBus.  Lukaer ¢
ycinoBueM. Llukiapl 1o mepeMeHHOM.
Hcnonb3oBanue TaOIMI TPACCUPOBKHU.
Pa3zpaboTtka u nporpaMMHas peaiu3aius
QITOPUTMOB PEIICHUs] THUIOBBIX 3ajay

6azoBoro ypoBus. [Ipumepsl 3amau:
QIrOpUTMBl ~ 00pabOTKH  KOHEYHOM
YHUCIIOBOM MOCIIEI0BATEIHLHOCTH
(BBIUMCIICHUE CYMM, TPOHU3BEIACHUH,
KOJIMYECTBAa DJEMEHTOB C 3aJaHHBIMU
CBOWCTBAMH),  QJITOPUTMBI  aHAIM3a

3aIlIiCu 4YuUCCI B HO3HHHOHH01>1 CHCTCMC
CUHCJICHUA, AJITOPUTMBI PCIICHUA 3aaa4

Onpenensith pe3ynbTar paboThI
QIropuT™Ma JUIsl  UCIIOJIHUTENS  IpU

3aJaHHBIX  HWCXOJHBIX JAaHHBIX U
BO3MOKHBIE HCXOJHBIC JaHHbBIC IS
U3BECTHOrO pe3ynbrara. [IpuBoguTh
OPUMEPBl AITOPUTMOB, COAEPIKALIUX
MOCJIeIOBAaTEeNbHbIC, BETBALIMECS U
UKIINYECKHE CTPYKTYpBIL.
AHanu3upoBaTtb LUKIINYECKHUE
AT OPUTMBI IS UCTIOJTHUTEIIS.
BolaensaTe sTamnbl pelieHus 3agadd Ha
komnbtotepe. [losicHATH  CyIIHOCTH
BBIJICTICHHBIX ~ JTamoB. OTIaXuBaTh
IpOrpamMMBbl C OMOIIbIO
TPACCUPOBOYHBIX TaOJIHLL.
AHanu3upoBaTh uHrepdeiic
UHTETPUPOBAHHON Cpefbl Pa3padOTKU
oporpaMM Ha  BbIOpaHHOM  SI3BIKE
IPOrpaMMHUPOBAHUSI. [TpuBoauTH

MPUMEPH OJJHOMEPHBIX W JIBYMEPHBIX
MacCHUBOB. IIpUBOAUTE MIpUMEpPHI 3a71a4
n3 IIOBCEIHEBHOM JKW3HHU,
IIPEIIOTaraloIInX HCITOIb30BAHUE
MAaCCHBOB. 3aIllMChIBaTh U OTJIAKUBATh
MPOrpaMMbl B HHTETPUPOBAHHOM Cpejie
pa3paboTku mporpamm. Pa3pabaTeiBaTh
u OCYIIIECTBIIATH IPOrpaMMHYIO
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METOJI0OM nepedopa (mouck
HauOOJBIIEr0 OOIIEro JENUTENS JBYX
HaTypaJbHBIX YHCEJI, TPOBEpKa YHCIIa
Ha mpocToTy). OOpaboTKa CUMBOJIBHBIX
JTaHHBIX. BcTpoeHHble (YHKIIUU S3BIKA
IporpaMMUpOBaHMsS  JIsI  00pabOTKHU
CUMBOJIBHBIX CTPOK. AnTropuTM™MBI
pPEIaKTUPOBAHMS  TEKCTOB  (3amMeHa
cuMBojia/pparmMeHTa,  yJajieHue = U
BCTaBKa CHUMBOJA/QparMeHTa, IOHCK
BXOXKICHUS 3a1aHHOTO oOpasia).
TabnmuuHple  BEeTUYUHBI  (MacCHUBBHI).
[TonsiThe ©0 JABYMEpPHBIX MacCHBax
(maTpunax). AJTOPUTMBI  PabOTHI C
AJIEMEHTaMH MacCHBa C OJHOKPATHBIM
MIPOCMOTPOM MAaCCHBa: CYMMHPOBAHHE

3JIEMEHTOB MaccuBa, MOACYET
KOJIMYECTBA (CymMMBI) AJIEMEHTOB
MacCHBa, YJIOBJIETBOPSFOIITUX
33JaHHOMY  YCJIOBHIO,  HaxOXIECHUE

HauOOoJIBIIIETO (HAMMEHBIIIETO) 3HAYCHUS
AJIEMEHTOB  MacCHUBa,  HaXOXJCHUE
BTOPOTO 10 BEJIMYMHE HAMOOJBIIETO
(HaMMEHBINIET0) 3HAYCHHS, JIMHEHHBIN

MTOKCK 3JIEMEHTA, MEepECTAHOBKA
3JIEMEHTOB  MaccuBa B  OOpaTHOM
nopsake. CopTUpOBKa OJHOMEPHOrO

MaccuBa. [IpocTeie MeTonbl COPTUPOBKHU
(Hanpumep, METOA NY3bIPbKA, METOJ

peaii3alyio  aJrOpUTMOB  PEHICHUS
TUNOBBIX 3aja4. Pa3buBarh 3amauy Ha

noazanayu. OQopMIsATh  JIOTMYECKU
IIEJIOCTHBIE WM TTOBTOPSIOIIHECS
dbparMeHTBl  TIPOrpaMMbl B BHJIEC

noanporpaMM. [IoSCHITH  CYIIHOCTB
PEKypCUBHOTO airopuTMa. HaxomuTtsb
PEKYPCUBHbIE 00BEKTHI B
okpyxkaromeMm  mupe. Omnpenensith
pe3yibTaT paboThI MPOCTOTO
peKypcuBHOTO anroputMa. lloscHATH
TIOHATHUS «BBIYHCIUTEIBHBIA TIPOIIECC),
«CIOXKHOCTh AITOPUTMaY,
«(dekTUuBHOCTh anroputMay. /laBatb
OLIEHKY CJI0)KHOCTH U3BECTHBIX
aropuT™MOB.  [IpUBOIUTE  MpUMEpHI
() PEKTUBHBIX aJITOPUTMOB.
[TpakTuueckue pabOThI:

1. Boigenenue u o0paboTrka wuudp
IIEJIOr0 YUCJIa B PA3IMYHBIX CHCTEMax

CYHUCIICHUS c HCII0JIb30BaHUEM
ornepanuu EJIOUYNCIIEHHOU
apu(METUKH.

2. Pemenwnst 3ama4 MeToioM niepedopa.
3. O6paboTKa YUCIOBOTO MAaCCHUBA.

4. ObpaboTKa CUMBOJIBHBIX CTPOK.

5. OyHKuMM
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BBIOOpA,  COPTUPOBKA  BCTaBKaMH).
[Toamporpammel. PexypcuBHbIE
anroput™bl. CIIOKHOCTh BBIYHUCIICHUS:
KOJIMYECTBO BBIMOJHEHHBIX OIEpALUH,
pasmep HCIOJIb3YEMOU MaMsITH,
3aBUCHUMOCTh KOJIMUECTBA OMNEpalMil OT
pazMepa UCXOJHBIX JTAHHBIX

Hroro no pazaeny

11

Pa3znen 4. UndopmanuoHHbIe TEXHOJIOTHH

4.1

DNEeKTPOHHBIE
TaOJIUIIBI

6

Ananmu3 JnaHHbIX. (OCHOBHBIC 337a4u
aHajau3a JaHHBIX: TPOTHO3HPOBAHHUE,
KJaccuuKaius, KJIacTepu3anus,
aHanu3 OTKJIOHEHUH.
ITocnenoBaTenbHOCTh pELICHUS 3a1a4y
aHaiM3a JaHHBIX: CcOOp MEPBUYHBIX
JAHHBIX, OYMCTKAa W OIlEHKa KauecTBa
JAHHBIX, BBIOOP W/MIM TOCTPOCHUE
MOAENIH, TpeoO0pa3oBaHUE  JAHHBIX,
BU3YyaJIU3aIMs JTaHHBIX, UHTEPIIPETAIUs
pe3yabTaTOB. HNHTennexTyanbHbIin
aHaau3 JaHHbIX. AHaIW3 JaHHBIX C
MOMOIIBIO  JJIGKTPOHHBIX  TaOJHII.
Brrancnenne CYMMBI, CpeaHero
apu(METHUUYECKOTO, HaAWOOJIBIIIETO H
HANMEHBIIEr0 3HAYCHUM JWara3oHa.
Brruucnenue ko3 (pdunreHTa
KOppEJALIMKM  JIBYX pAIOB  JAHHBIX.
[Togbop nuMHUU TpeHJa, pelleHne 3a1a4y

[IpuBoauTE NpUMEpHI 3a7a4 aHAIM3a
naHHbelX. lloscHaTe Ha mnpuMepax
IIOCJIEI0OBATENIBHOCTD PEIICHMs 3ahad
aHanu3a JaHHbIX. Pemare npocteie
3a1a4d aHAJINM3a JAHHBIX C ITOMOLIBIO
AJEKTPOHHBIX Tabmui. Mcnosb30Barh

COPTUPOBKY u (UIBTPHL.
Hcnonp3oBare  cpencrsa  JI€JIOBOU
rpaguku TUTSt HarJIsJHOTO
MpeACTaBICHUS JTAHHBIX.
XapakTepru3oBaTh 3TaIbl
KOMITBIOTEPHO MaTeMaTH4ECKOro
MOJIEJTMPOBAHMUS. HccnenoBath

TOTOBYIO KOMIIBIOTEPHYIO MOZEJbL IIO
BBEIOpaHHOW Teme. Pemars mnpocThie
pacdyeTHble W ONTUMH3AIMOHHBIC
3alayd  C TOMOLIBIO  DJIEKTPOHHBIX
TaOJIHII.

[TpakTuyeckue paboThI:
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ITPOTHO3UPOBAHUSL. KommneroTepHo-
MaTEMaTUYeCKUe  MOJENU.  OTalbl
KOMIIBIOTEPHO MAaTeMaTUYECKOTrO

MOJEIUPOBAHUSA: IIOCTAHOBKA 3aJayu,
pa3paboTka MOJeNu, TECTUPOBAHUE
MOJENH, KOMITBIOTEPHBIA JKCIEPUMEHT,
aHAIN3 PE3yNbTATOB MOJEIUPOBAHMUS.
[Ipumepbl: MOJAENMPOBAHHUE JBUKEHUS,
MOJEIUPOBAHUE OMOJIOTUYECKUX
CUCTEM, MATEMaTUYECKHE MOJEIU B
SKOHOMHKE.  UuclIeHHOe  pelieHue
ypaBHEHHI ¢ TIOMOIIbI0  Moadopa
nmapamerpa. OnTuMu3anus Kak ITOMCK
HAaWJIy4dlller0 pEHIeHHUs] B  3aJIaHHBIX

YCIIOBHSIX. [eneBas byHKIIHA,
OTpaHUYECHUS. Pemenne 3a1a4
ONTUMU3ALUN C MOMOIIbIO

AJICKTPOHHBIX TAOJHI]

1. Craructuueckas 00OpabOTKa JaHHBIX
CpPEACTBAMU PENAKTOPA DJIEKTPOHHBIX
Ta0IuII.

2. Harmsannoe IIPEACTABIICHUE
pe3yIbTaToOB CTaTUCTUYECKON
00pabOTKU JaHHBIX B BHJE JUArpamm
CpPEACTBAMU PEHAKTOPA DJIEKTPOHHBIX
Ta0IuII.

3. PaGoTta ¢ TOTOBOIl KOMITBIOTEPHOM
MOJIEJbIO 110 BEIOPAHHOM TEME.

4. YucieHHOE pPEIICHHWE YpPaBHEHUM C
MOMOIIBIO MTO00pa mapaMerpa

4.2

ba3br nanHbBIX

TaOnuunble  (pensiuMOHHBIE)  Oa3bl
naHHbiX. Tabmuia — npeacTaBiIeHUE
cBeleHHI 00 OJHOTHIIHBIX OOBEKTaX.
ITone, 3anuce. Kimrou Tabimuiel. Pabota ¢
roroBoi 0a30M JAaHHBIX. 3aIlOJIHCHHUE
0a3pl gaHHBIX. [loMCK, COPTHpOBKA W
dbunpTpausa 3amnMceil. 3ampochl  Ha
BBIOODKY  JIaHHBIX. 3anpocel ¢
nmapaMeTpaMu. Berauciasembie TONS B
3ampocax.  MHororabau4yHbie  0a3bl
JTAHHBIX. Tumnel CBSI3CH  MEXOy

[TpuBOIUTE TIPUMEPHI HCIOIB30BAHUS
0a3 gaHHBIX. XapaKTepu3oBaTh 0azy
JMAHHBIX KAk MOJENbh MPEIMETHON
obmactu. [IpoexTupoBaTh
MHOTOTa0NMYHYt0 ~ 0a3y  JaHHBIX,
pa3nuuath  THMBI  CBSI3EH  MEXIY
tabmuiamu. OcCyIleCTBISATh BBOJ H
pETaKTUPOBAHHE JAHHBIX.
OcCymecTBIsATh COPTUPOBKY, TIOUCK W
BHIOOp JAHHBIX B TOTOBOM 0ase
naHHbIX. DOopMUPOBATH 3aMpOCHl Ha
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TaOJIMIIAMU. Buemani KJIIOY.

[lenocTHOCTSD. 3anpockl K

MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

MOWCK JaHHBIX B Cpele CHCTEMBI
yIpaBJICHUS 0azamu JaHHbIX.
[TpakTnueckue paboThI: 1.
[IpoekTpoBaHHE CTPYKTYPBI MPOCTOU
MHOTOTA0JIMYHON PENAIUOHHON 0a3bl
nmaHHbelX. 2. Pabora ¢ roroBoil 0a3zoit
JaHHBIX (3amojiHEHHe 0a3bl JaHHBIX;
MIOUCK, COPTUPOBKAa MW (PUIbTpanus
3anuced;  3ampochl  Ha  BBIOOPKY
JTAaHHBIX )

4.3

Cpencrtpa
HCKYCCTBEHHOT'O
UHTEJIEKTA

CpencrtBa MCKYCCTBEHHOT'O MHTEIUIEKTA.
CepBHCBl MaIMHHOIO MEPEBOAA U
pacro3HaBaHUs YCTHOM peun.
Nnentudukamms " ITOUCK
M300paXeHuM, pacro3HaBaHUE  JIUII.
CamooOy4aroruecs CHCTEMBI.
HckyccTBeHHBIN VHTEJUIEKT B
KOMIIBIOTEPHBIX Urpax. Mcnonb3oBaHue
METOJ0B MCKYCCTBEHHOTO MHTEJIJICKTA B
oOydaromux cucremax. Mcnons3oBanue
METOJI0OB UCKYCCTBEHHOI'0 MUHTEIJIEKTA B
poOoToTexHuke. MHTepHeT  Beriei.

IlepcniekTUBBI pa3sBUTUA
KOMIIBIOTEPHBIX WHTEJUIEKTYaJIbHBIX
CUCTEM

[loACHATh MOHATHS «HUCKYCCTBEHHBIN
HUHTEJUICKT», «MalllMHHOE OO0Yy4eHHE).

[TpuBoUTH IPUMEPDI 3azady,
penraeMbIxX c MOMOIIBIO
HCKYCCTBEHHOI'O WHTEIIJIEKTA.

Hcnonbs30BaTh CEPBUCHI  MAIIMHHOTO
MEepeBO/Ia W PACIO3HABAHUS YCTHOU
peun, WACHTH(PUKAIMA ¢  TIOWCKA
U300pakeHUM, pacro3HaBaHUsS  JIUII.
XapakTepu3oBaTh CamMOo00y4aroluecs
CUCTEMbl M  PACKpbIBaThb  POJIb
MCKYCCTBEHHOI'O MHTEJJIEKTa B
KOMIIBIOTEPHBIX HTrpax. Mcmosb3oBaTh
METO/bl UCKYCCTBEHHOT'O MHTEJICKTA B

o0 ydJaromumx cUcTeMax, B
pOOOTOTEXHUKE. HccnenoBath
MIEPCIIEKTUBBI pa3BUTHS

KOMIIBIOTCPHBIX HHTCIUICKTYAJIbHBIX
CHCTCEM.
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[TpakTuyeckue pabOTHI:

1. PaGoTa ¢ MHTEPHET-TIPHIOKEHUSIMHU

Ha OCHOBE UCKYCCTBEHHOT'O
VHTEJUICKTA

Hroro no pazaery 10

OBIIEE 34

KOJIMYECTBO

YACOB 10

I[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHME

10 xaace
Ne
/i Tema ypoka KonuuaectBo yacos
Ha TIPAKTUYECKUE PaOOTHI

1 Texnuka O€30macCHOCTH W THUTHEHaA TIpu paboTe ¢
KoMITbIOTepaMH. [IprHITUTIBEI pabOTHl KOMIIBIOTEpA

2 TenaeHIMH pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHMA

3 [TporpammHoOe oOecrieueHre KOMIbIOTepa

4 Oneparnuu ¢ QaiiaMu U marnkamu

3) Pabota ¢ mpukiIagHbBIM IPOrpaMMHBIM 0OecTieYeHIEM

6 3akoHoaatenbcTBO Poccuiickoit deaepaniu B 001acTi
MIPOrPaMMHOT0 00ECTICUCHHS

7 JIBOoM4HOE KOAMPOBAaHHUE

8 [Toxxopl K M3MEPEHUIO HHHOPMAITHH

9 Nudopmanmonnsie mnpoueccol. [lepenaua u xpaHeHue
uHpopmau

10 O6paboTka nHbopMaIuu

11 Cucrembl, KOMIIOHEHTBI CUCTEM M UX B3aUMOJICHCTBHUEC

12 CucTtemMbl CUUCIICHUS

13 ANTOpUTMBI MEPEeBOAA 4YHUCEN U3 P-WYHOW CHUCTEMBI
CUHCIICHUS B JIECATUYHYIO M OOPaTHO

14 JIBondHasi, BOCBMEpPHUYHAs © MICCTHAAIATCPUIHAS
CHUCTEMBI CUHCIICHUS

15 ApubmMernueckne — omepanmuy B MO3UIIUOHHBIX
CUCTEMaX CUUCIICHUS

16 [IpencraBienue 1eNbIX W BEIIECTBEHHBIX YHUCEN B
naMsTh KOMIbIOTEpa

17 KonupoBanue TeKCTOB

18 KonupoBanue n3obpakeHuit

19 KonupoBanue 3Byka

20 BrickasbiBanus. Jloruueckue onepauu

21 Jlornueckue BBIPAXKCHH. Tabnuipl  UCTUHHOCTH
JIOTUYECKUX BBIPAKCHUHN

22 Jlornueckue onepanuy U ONEpaLUK HaJl MHOKECTBAMU

23 3aKoHBI anreOpbl JIOTUKH

24 Pemenne npoctenmmx JOrn4eCKuX ypaBHEHHUMN

25 Jlormueckue dyukiuu. IlocTpoeHne JTOTHYECKOTO
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BBIPAKEHUS C JAaHHOW TaONMIIE HICTUHHOCTH

26 Jlorndeckue aIeMeHThl KOMITBIOTEPA

27 Koutponsnass pabora mno Teme '"Teoperudeckue
OCHOBBI HH(OpMATHUKH"

28 TekcTOBBIN Mpoleccop U ero 6a3o0Bble BO3MOKHOCTH

29 KonnektuBHas pabora ¢ gokymentoM. IIpaBuia
odopmiieHus pedepara

30 PacrpoBas rpaduka

31 Bekropnas rpadguka

32 Co3ganne u  mnpeoOpa3oBaHHE  ayAHMOBHU3YaJbHBIX
00bekTOB. KOMIIbIOTEpHBIE Npe3eHTAIIUU

33 HP.I/IHIII/IHI)I MOCTPOCHHS u peIaKTUPOBAHUS
TPEXMEPHBIX MOjIeIIeH
KontponpHass pabora mno Teme "TexHomoruu

34 00paboTKH TEKCTOBOW, rpaduveckon u

MYJIbTUMEANMHON HHbOopMaIn"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 34
N3 nux KoHTponbHBIX paboT: 2
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11 kiaacce

Tema ypoka KommuecTBo wacos

n/n
Ha MPaKTHYECKHUE padOThI

[IpyHUMOBI TOCTPOCHHS W aNlapaTHble KOMIIOHEHTBI
KOMIIbIOTEpHBIX ceTeil. CereBbie MPOTOKOJIbL. CeTh

L WNurepuer. Appecaumss B cetu Huatepner. Cucrema
JIOMEHHBIX UMEH
Be06-caiit. BebO-ctpanuna. B3aumopeiictBue Opaysepa ¢

2 BeO-cepBepoM. JlmHamudeckue cTpaHuilbl. Pa3paborka
UHTEpHET-IpuiokeHui  (caiitoB). CereBoe XpaHEHHE
JAHHBIX

3 Buaer nearensHoctu B cetu  MHTepHer. CepBHCHI
HNurepHera

4 CereBoii sTuker. IIpoOieMa MOJIMHHOCTU MOTYyYEHHOM
uHbopMaIuu

5 ['ocynapCTBEHHBIE DJJIEKTPOHHBIE CEPBHUCBI M YCIYTH.

OTKpBITEIE 00pa30BaTEIBHBIC PECYPCHI

TexHOTeHHBIC W SKOHOMHYECKHE YIPO3bl, CBSI3aHHBIC C
6 ucnons3oBanremM  UKT. 3ammra wunbopmanuu u
nH(opManronHas 6€30MacHOCTb

BpenonocHoe mnporpaMmHoe oOecredeHue U CrocoObl

! 00pBOBI C HUM
Opraunuzanus JIUYHOTO apxuBa uHpopmaIuu.

8 Nudopmarmonnple TEXHOJNOTHMH U TpodeccroHaIbHAS
NESATELHOCTh

9 Mopemu u mopenupoBanue. lIpencrasinenue pe3yabTaToB
MOJEIUPOBAHUS

10 I'padpl. Pemenne anropuTMUYECKUX 3a/1ad, CBSI3aHHBIX C
aHajau3oM rpacdos

11 JlepeBbsi. JIMCKpEeTHBIE WIPBlI JIByX HUIPOKOB C ITOJTHOM
uHpopmarmein

12 Ucnonb3oBanue rpadoB U JEpEeBbEB MNpU OMUCAHUU
00BEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

13 KourponbHas [:‘aﬁma no teme "'UndopmanuonHoe 1
MO/ eJHPOBaHUE

14 AHanu3 QIrOpUTMOB. ODTalbl pEHICHUS 3a7a4  Ha
KOMIIBKOTEpE

15 S3bik  mporpamMmmupoBaHusi. OCHOBHBIE KOHCTPYKIIMHU
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S3bIKA ITPOrpaMMHUPOBAHUS. Tunsl JaHHBIX

16 BerBnenus. CocTaBHbIE YCIOBHS

17 [ukiiel ¢ ycnoBueM. L{uKibl o nepeMeHHou

18 Pa3paborka u mporpamMMHas peaju3aius aJlropuTMOB
pEIICHHsI TUTIOBBIX 3a/1a4

19 Pa3paborka w mporpamMMmHas peaqu3amus aJIrOPUTMOB
penieHus 3aja4 METOJIOM repedopa

20 O6paboTKa CUMBOJIBHBIX JaHHBIX

21 TaOnuuHble BETUYMHBI (MACCHBBHI)

22 CopTHUpOBKa OJJHOMEPHOTO MacCHBa

23 [TonmporpaMmbl

24 KonrponbHass padora mno T'(?Me "AJNropuT™MBbl W
3JIeMEHThI MPOrPaMMIPOBAHUS

25 AHnanu3 naHHbIX. OCHOBHBIE 33J]Ja4U aHAJIU3a JIAHHBIX

26 [TocreroBaTEIHPHOCTD PENICHUS 33/1a4 aHAJIN3a TAHHBIX

27 AHaJIM3 JTaHHBIX C IOMOIIBIO AJICKTPOHHBIX TaOJIHIY

28 KoMnbroTepHo-MaTeMaTHn4ecKue MOJIENIN

29 Pabora ¢ roToBOM KOMIIBIOTEPHON MOJICIIBIO

30 UrcneHHOEe pEIICHWE YypaBHEHWH C TIOMOIILI0 Tox0Oopa
napaMmerpa

31 Tabnuunbie (penssuroHHbIe) 0a3bl JAHHBIX

32 PaboTta ¢ roroBoi 0a30i JaHHBIX

33 CpencTBa HCKYCCTBEHHOTO HHTEIIJIEKTA

34 [TepcriekTHBBI pa3BUTHS KOMITBIOTEPHBIX

HMHTCIJICKTYAJIbHBIX CUCTEM

OBILEE KOJIMYECTBO YACOB I1O ITPOI'PAMME: 34
N3 nux KoHTponpHBIX paboT: 2
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[IEPEYEHb (KOAWUD®UKATOP) PACIIPEJAEJIEHHBIX TII0 KJIACCAM

[TPOBEPAEMbIX

TPEBOBAHMIM K  PE3VJILTATAM  OCBOEHUA

OCHOBHOM OBPA30OBATEJIbHOM TIPOTPAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUMA 1 SJIEMEHTOB COLAEPKAHUA 110 THOOPMATUKE

10 KVIACC

IIposepsiemble
o0pa3oBaTeJIbHOI

Tpe0OBaHMA K  pe3yJbTaTaM  OCBOCHUSI  OCHOBHOIil
P OrpaMMBblI

Kon
MIPOBEPSIEMOIO
pe3yJbTara

[TpoBepsieMble MPEAMETHBIC PE3YJIbTaThl OCBOSHHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOTPaMMBI CPETHEr0 00IIero 00pa3oBaHus

1

[To reme «lludpoBasi rpaMOTHOCTH

1.1

Brnanenue npeacraBieHus MU O pojid HTHPOPMAIMK U CBA3aHHBIX
C HEW MPOIECCOB B MPUPOE, TEXHUKE U OOIIECTBE, MOHATUIMU
«uH(popMalusa», «MHPOPMALMOHHBIA IPOLECCH, «CHUCTEMAy,
«KOMITOHEHTHI CUCTEMBI», «CUCTEMHBIN apdexT»,
«MHQOpPMAIMOHHAsI ~ CHCTEMa», «CUCTEMa  YIPABICHUS;
BJIaJICHUE MeToJlaMu Ioucka uHdopmanuu B cetu HHTepHerT;
YMEHHE KPUTUYECKU OLIEHUBATh WH(OPMaLKIO, TOTYYEHHYIO U3
cetu MHTEpHET

1.2

YMeHue xapakTepu3oBaTh OOJbIIME JaHHBIC, MPUBOJIUTH
npuMepbl UCTOYHMKOB MX TIOJyYCHHS] U  HalpaBJICHUS
HCIIO0JIb30BaHUS

1.3

[Tonumanue OCHOBHBIX [IPUHLIUIIOB YCTPOMCTBA 151
G YHKIIMOHUPOBAHUS COBPEMEHHBIX CTallMOHAPHBIX 151
MOOMITLHBIX KOMIIbIOTEPOB; TEeHICHINN pa3BUTHUSL
KOMITBIOTEPHBIX TEXHOJIOTHH; BIIaJIECHUE HaBBIKAMHU pabOThI C
ONEPALIMOHHBIMA  CUCTEMAMU M OCHOBHBIMM  BHUJAMU
MPOrpaMMHOTO 00eCTIeUeHHUs I PEIIeHUs] Y4eOHBIX 3a7ad I10
BBIOpAaHHON crielralin3aluu

ITo Teme «TeopeTI/I‘ICCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKH»

[loHnMaHue OCHOBHBIX IIPUHLMUIIOB JUCKPETU3ALMU PA3IUYHBIX
BUJIOB HMH(OpMALMK; YMEHHE OMNPENESATh HHPOPMALMOHHBIN
00BEM TEKCTOBBIX, I'pa)MUECKUX M 3BYKOBBIX JAHHBIX IpPHU
3aJIaHHBIX ITapamMeTpax AUCKPETU3ALUN

2.2

YMeHue CTpOUTb HEpPAaBHOMEPHBIE KOMABI, JOMYCKArOUIUe
OJIHO3HAYHOE JIEKOJAUPOBAHUE COOOIIEHUM (MpePUKCHBIC KObI);
UCIIONb30BaTh  MPOCTEHIINE KOHBI, KOTOpPbIE IO3BOJISIOT
00HapyXKUBaTh M UCIIPABJISTH OITMOKY MIPU Mepeiaue JaHHBIX

2.3

BJ'Ia)ICHI/IC TCOPECTUICCKUM arrmapaTrom, ITO3BOJJIAOIINM
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OCYIICCTBILATL IPEACTABICHUC 3dJaHHOT'O HATYPaJIbHOI'O 4YHCJiia
B PA3JIMYHBIX CUCTCMAX CUHCIICHUA

2.4

Brnagenne  TeOpeTMYECKMM  ammaparoM,  [O3BOJIIOLIUAM
BBIIIOJIHATH ~ NpPeoOpa3oBaHUsl  JIOTMYECKUX  BBIPAXKEHHI,
UCIOJIb3Ysl 3aKOHBI aIreOpbl JIOTUKU

[To reme «H(OpMaIOHHBIE TEXHOTOTHIY

YMeHue co3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI
W JICMOHCTpAIlMOHHBIC MaTEepPHaIBl C  HCIOJb30BaHUEM
BO3MOXXHOCTEH COBPEMEHHBIX TMPOTPAMMHBIX CPEICTB M|
00JIaYHBIX CEPBHUCOB

3.2

YMeHHe UCIoNb30BaTh TaOAWYHBIC (pEISIMOHHBIC) 0a3bl
JAQHHBIX, B YaCTHOCTH, COCTABJIATh 3allPpOChI B 0a3ax JaHHBIX (B
TOM YHCJIC BBIYUCIISIEMBIC 3aIPOCHI), BBIITOIHITH COPTUPOBKY U
MOWCK 3amuceld B 0a3e JaHHBIX; HAIONHITH pPa3padOTaHHYIO
0a3y TaHHBIX

3.3

YMeHue ucnonabp30BaTh 3IIEKTPOHHBIE TAOIMIBI JUIsl aHAIW3A,
NpeCTaBIeHUss U OOpaOOTKH [aHHBIX (BKIIIOYAsl BBIYMCICHUE
CYMMBI, CpeIHEro apupMETH4YEeCKOro, HauOOJBIIETO U
HaMMEHbBIIIEr0 3HaYEHU, pellieHue YpaBHEHN )

IIpoBepsieMble 3jIeMEHTHI COMEPKAHNS

Kox [TIpoBepsieMblid 3JIEMEHT COAEPKAHUS

1 [{udpoBasi rpaMOTHOCTh

1.1 [IpuHiunel paboTbl KoMibioTepa. IlepcoHaNbHBIE KOMIBIOTED.
Bribop koH(puUTypaluu KOMIbIOTEpa B 3aBUCHUMOCTH  OT
pemaemMbIx 3a1a4

1.2 OCHOBHBIE TEHACHUWU PA3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHHU.
[lapannenbHble BBIYUCIAEHUA. MHOIONPONECCOPHBIE CUCTEMBI.
CynepkomnbioTepbl. MHKPOKOHTpoOJUIepsl. PoOOTH3MpOBaHHBIE
IPOU3BOJCTBA

1.3 @aitnoBas cucrema. [louck B (aiinoBoii cucreme. Opranuzaius
XpaHeHus U1 00pabOTKM JaHHBIX C HCIHOJB30BAaHHUEM HHTEPHET
CEpBHCOB, 00JIAYHBIX TEXHOJOTUN U MOOWJIbHBIX YCTPOMCTB

2 Teopetnueckue 0CHOBBI HH(MOPMATHKU

2.1 Wudopmarusi,  gaHHble W 3HaHUS. Y HUBEPCAIBHOCTH
JUCKPETHOrO  MpejacTaBiieHuss — uHpopMmanuu.  J(BomuHOe
KOJMPOBaHUE

2.2 PaBHOMEpHBIE U HEpaBHOMEPHBIE KOJIbI. Y ciioBue PaHo

2.3 ITogxoasl k w3mepeHuto uHGpopManuu. CyIIHOCTH 0OBEMHOTO

(anmdaBuTHOrO0) TWOAXOAA K  M3MEPEHUI0  HMH(OpMAIIUH,
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orpeneneHre OuTa ¢ TOUYKM 3peHus andaBUTHOTO MOAX0Aa, CBSI3b
Mexay pasMepoM andaBuTa U HUH(POPMALMOHHBIM BECOM
CUMBOJIa (B TPEIIOJIOKEHUU O PABHOBEPOSTHOCTH TMOSBICHUS
CHUMBOJIOB), CBSI3b MEXIY €IMHULIAMU U3MEPEHUs MHPOpPMAaLUU:
out, Oaiit, KGaiit, M6aiit, I'6aiiT. CymHOCTh COaepKaTeIbHOTO
(BEpOSITHOCTHOr0) ~ MOAXOJa K H3MEPEHUI0 HH(pOpMalUH,
orpeesieHre OuTa ¢ MO3UILUHU COACPKaHUs COOOIICHHUSI

2.4

Nudopmarnmonnsie  mponiecchl.  llepemaya  mHbopManum.
HcTOYHMK, TpPUEMHWK, KaHal CBS3W, CHTHAJ, KOJWPOBAHME.
Uckaxenne umHpopMauuu npu nepenade. CKOpoCTh mepegadu
JAHHBIX [0 KaHATy CBs3W. XpaHeHue uH(opmaiuu, o0beM
namsITH

2.5

Cuctembl. KOMIOHEHTBI CHCTEMBbI M HMX B3aHMOJICHCTBHE.
Cucrembl ympaBlieHUs. YTpaBlieHHE Kak HWH(MOPMAIIMOHHBIN
nportecc. OOpaTHas CBsI3b

2.6

Cuctembl cumcieHus. Pa3BepHyras 3amuch LETbIX U JPOOHBIX
yucel B MNO3MIMOHHBIX cHcTeMax cuucieHusa. (CBoiicTBa
MO3UIIMOHHOM 3alKMCH YHWCIa: KOJWYECTBO IHUdp B 3amucu,
MPU3HAK JICJIMMOCTH YHCJIA HA OCHOBAHUE CUCTEMbI CUUCIICHUA.
AJITOpUTM TIepeBoOja IEJI0ro 4Yucia W3 P-UYHOM CHUCTEMBI
CUMCJICHUS B JECATUYHYIO. AJITOPUTM II€peBOJa KOHEYHOM P-
WYHOH JpoOM B ACCATUYHYIO. AJITOPUTM TIEPEBOJIA IIEJ0r0 YHciia
W3 JIECSITUYHOW CHUCTEMBI CUMCIeHUs B P-nunyro. J[BomuHas,
BOCBMEpPHUYHAs W IIECTHAAUATEPUYHASI CUCTEMBbI CUUCIICHUS,
MEepPeBOJI YMCENT MEXKIY OJTUMH CUCTeMaMu. Apudmernyeckue
ornepalnyy B MO3UIMOHHBIX CUCTEMAX CUUCIICHUS

2.7

[IpencraBieHre IENbIX M BEIICCTBCHHBIX YHCE B IaMATH
KOMIIBIOTEpa

2.8

KomupoBanue TtexctoB. KomupoBka ASCIl. OpnobaiiTHbIe
komupoBku. Crammapt UNICODE. KomgupoBka UTF-8.
Omnpenenenue UH(}OPMAILMOHHOT O o0beMa  TEKCTOBBIX
COOOILIEHHI

2.9

KomupoBanne wu3obpaxenuit. OneHka HHPOPMALMOHHOTO
o0beMa pacTpoBOTO Ipa@uueckoro U300paXkeHus Mpu 3aJJaHHOM
paspelmieHu U IIyOuHe KoaupoBaHus LBera. KoaupoBaHue
3Byka. OreHka WH(OPMAIMOHHOTO O0BEMa 3BYKOBBIX JIAHHBIX
OpU  33JaHHBIX YacTOT€ JUCKPETH3alMUd U  pa3psaHOCTHU
KOAMPOBAHMSI

2.10

Anrebpa soruku. BeickasbiBanus. Jlormueckue —onepaiui.
TaOnupl MCTUHHOCTH JIOTUYECKHX OINEpalui «JIU3bIOHKIIM,
«KOHBIOHKLIHSY, «MHBEPCUN», «UMIUIMKALNIY, «OKBUBAJICHIUAY.
Jlornueckue BbIpakeHHs. BbIUHCIEHHE JIOTMYECKOTO 3HAYEHUS
COCTABHOI'O  BBICKA3bIBAHMSA IPU  M3BECTHBIX  3HAYEHHUSIX
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BXOJSIIIUX B HErO0 SJEMEHTAPHBIX BbICKA3bIBaHUU. TaOuuIIbI
VMCTUHHOCTH JIOTUYECKUX BBIPAKECHUH. Jlorndyeckue omnepauuu U
orepanuu HaJl MHOXecTBaMu. IIpuMepsl 3aKOHOB alreOphl
JOTMKU.  OKBHUBAJCHTHbIE  IPEOOpPa30BaHUS  JIOTMUECKUX
BbIpakeHui. Jlormueckue Qynkumu. IlocTpoeHue moruyeckoro
BBIDOKEHUA C JaHHOW TaOnmuued wucTUHHOCTU. Jlormueckue
anemMeHThl Kommbtorepa. Tpurrep. Cymmarop. Iloctpoenue
CXEMBI Ha JIOTUYECKHUX IJIEMEHTAX IO JIOTHYECKOMY BBIPAKEHUIO.
3anuch JIOTHYECKOTO BBIPAXKEHUS 110 JIOTHYECKOM CXEME

HNudbopmalimoHHble TEXHOJIOTUU

TexcToBeiii mporeccop. PemaktupoBanue u (opmarupoBaHue.
[IpoBepka opdorpadun u rpammaruku. CpencrBa TOWCKA H
aBTO3aMEHbI B TEKCTOBOM Mpoiieccope. Vcnonb3oBanue CTHIIEH.
CTpyKTYypUpOBaHHBIE  TEKCTOBBIE  JIOKYMEHTHI. CHocku,
ornapinenne. OOmaunbie cepBuchl. KomnekTuBHas paboTta ¢
JOKYMEHTOM. WHCTpYMEHTBI pELEH3UPOBaHUS B TEKCTOBBIX
mporteccopax.  [lemoBas  mepemmcka.  Pedepar. IlpaBumma
IIUTUPOBAHUS MCTOYHHMKOB U odopmiIeHUsT OuOImorpaduueckux
ccpitok. OdopMileHHe CTUCKA TUTEPATYPhI
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11 KJIACC

IIpoBepsiemble

TPpeOOBaHUA K  pe3yJibTaTaM  OCBOEHHSI  OCHOBHOIl

o0pa3oBaTeJIbHOW MPOrPaMMbI

Kon
MIPOBEPSEMOTO
pe3ybTara

[TpoBepsieMble TpEeIMETHBIE PE3YIbTaThl OCBOCHHS OCHOBHOM
00pasoBaTeIbHON IPOrpaMMBbI CpEHEro 00IIero 00pa3oBaHMs

1

ITo reme «ludpoBasi rpaMOTHOCTHY

1.1

Hanwuane mpencTaBiieHnid 0 KOMIBIOTEPHBIX CETAX M UX POJIA B
COBPEMEHHOM Mupe; 00 O0OmUX NpUHIHMAX Pa3paboTKH
(G YHKITMOHUPOBAHMS MHTEPHET-TIPHIIOKEHUIN

1.2

YMeHue  OpraHM3oBBIBaTH  JUYHOE  HUH(OpPMAIMOHHOE
IPOCTPAHCTBO C  HCIIOJIb30BAaHHEM  PA3JIMYHBIX  CPE/ICTB
U(POBBIX TEXHOJIOTUH; TOHUMAaHNE BO3MOXHOCTEH HHPPOBBIX
CEpBHUCOB roCyJJapCTBEHHBIX YCIIYT, U(PPOBBIX
0o0pazoBaTeNbHBIX CEPBHCOB; IMOHMMAaHHE BO3MOXKHOCTEH W
OTPaHUYCHUN TEXHOJIOTUH HCKYCCTBEHHOIO MHTEIUIEKTa B
pasnuyHBIX ~ 00JacTAX;  HajlM4yue  MNpeiAcTaBieHUd 00
UCIOJIb30BaHUM HMH(DOPMALMOHHBIX TEXHOJOTMH B Pa3JIMYHBIX
npodeccuoHaNbHBIX chepax

ITo reme «TeopeTnyeckue OCHOBbI UH(POPMATUKH»

Brnanenue — TeOpeTMUECKMM ~ amnmaparoM,  MO3BOJISIOIIUM
OTIpe/IeNIATh KpaT4aliiuii TyThb BO B3BEIICHHOM Tpade u
KOJIMYECTBO IIYT€M MEXAY BEpPUIMHAMU OPHUEHTUPOBAHHOTO
AIMKIIMYECKOTo Tpada

[To Teme «AITOPUTMBI U TPOTPAMMHUPOBAHHEY

YMeHue uyuTaTh M MNOHMMATh MPOrpaMMbl, PEATH3YIOLIKE
HECJIO)KHBIC AJTOPUTMBI OOpPaOOTKH YHCIOBBIX W TEKCTOBBIX
JAHHBIX (B TOM YHCJIE MAacCMBOB M CHMBOJIbHBIX CTPOK) Ha
BBIODAHHOM i1 W3Y4YEHUS  YHUBEPCAIBHOM  SI3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackanb, Python, Java,
C++, C#); ymeHue  aHAIM3UPOBATH  QITOPUTMBI  C
UCTIOJb30BAaHUEM TaONMUI] TPAaCCUPOBKH; ONpEAETsITh 0e3
UCIIONb30BAHUSL ~ KOMIIBIOTEpA  PE3YNbTaThbl  BBIIOJIHEHUS
HECJIOKHBIX MPOrpaMM, BKIFOYAOIIUX LUKIbI, BETBICHUS U
MOANPOrPAMMBI,IIPH 33JJaHHBIX UCXOJIHBIX TAHHBIX

3.2

YMeHnre Moau(pUIUpPOBaTh TOTOBBIE MPOrPAMMBI ISl PEILICHUS
HOBBIX 33Jlay, MCIOJB30BaTh HX B CBOMX I[pOorpaMMmax B
KayecTBe NMoAnporpamm (mpoueayp, G yHKIun)

3.3

YMeHne peanu3oBaTh 3Talbl PEIIEHUs 33/1a4 HAa KOMIIBIOTEPE;
YMEHHE pEealn30BbIBATh HA BHIOPAHHOM [IJISi M3Yy4YEHUS SI3BIKE
nporpaMMmupoBanus Beicokoro ypoBHs (Ilackanb, Python, Java,
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C++, C#) TunoBble anropuTMbl O0OpaOOTKM YHCEJ, YMCIOBBIX
IIOCJIEZI0BATENIBHOCTE M MAacCHUBOB: IIPEACTABICHHE YHCIA B
BUJe Habopa  TPOCTBIX  COMHOMKHUTENEH;  HaXOXKICHHE
MaKCUMaJbHON (MHUHUMAJIbHOW) HUQPB HATYpaJbHOTO YHUCIA,
3allMCAHHOTO B CHUCTEME CYMCIIEHHMS C OCHOBaHHEM, HE
npeBblaomuM 10; BeIYUCIEHHE 0000IIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MacCHBa WM YHUCJIOBOM IOCJIEIOBAaTEIbHOCTH
(CyMMBI,  MpOM3BENEHUS  CpPEOHEro  apu(MeTHUECKOro,
MUHUMAJIBHOTO M MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBa
JJIEMEHTOB,  YJIOBJIETBOPSAIOIIMX  33aJaHHOMY  YCIIOBHIO);
COPTHPOBKY 2JIEMEHTOB MAacCHBa

[To reme «MH(OpMaIIIOHHBIE TEXHOTOTHNY

YMeHue UCmoib30BaTh KOMIIbIOTEPHO-MAaTEMATUYECKHE MOJIEIN
JUTSE aHaM3a OOBEKTOB WM TPOIECCOB: (POPMYIHUPOBATH IIENb
MOJIEIMPOBAHMUS, BBIMOIHATh aHAIIM3 PE3YNIHTATOB, MOJYYEHHBIX
B XOJI¢ MOJCIMPOBAHUSA, OLIEHUBATh aJCKBATHOCTh MOJIEIH
MOJICTTUPYEMOMY  OOBEKTY WM TPOIECCy; MPEACTaBISATh
pE3yNbTaThl MOJICTUPOBAHUS B HATJISIZIHOM BHJIE

HpOBepHeMble JIEMEHTHI COACPKAaHUA

Kox

[IpoBepsieMblIld 3JIEMEHT COJECPKAHUS

1

[TudbpoBast rpaMOTHOCTH

1.1

[IpyHIMIIBI ~ TOCTPOCHMST M ammapaTHble  KOMIIOHEHTBI
KoMIbIOTepHbIX ceTel. CetreBble MpoToKojbl. Cerb MHTepHeT.
Anpecarus B cetu MaTepHer. CucteMa JOMEHHBIX UMEH

Teopernueckue 0OCHOBBI HHOOPMATUKH

Monaenu u MOJIEJIMPOBAHUE. Llenu MOJIEJIUPOBAHUS.
CooTBeTCTBHE MOJICNI MOJEIUPYEMOMY OOBEKTY HJIA MPOIECCY.
dopmanuzanus MIPUKIaTHBIX 3aj1a4. [Ipencrasnenue
pE3yIbTATOB MOJICTUPOBAHUS B BHUJIE, YIOOHOM sl BOCIIPUSTHUS
yenoBekoM. ['paduueckoe mpeacTaBieHUE JaHHBIX (CXEMBbI,
Ta0IMUIbI, TpadUKH)

2.2

I'padbr.  OcHoBHble moHATHS. Buasl rpadoB. Pemienue
AITOPUTMUYECKUX 337a4, CBA3aHHBIX C aHamu3oM TpadoB
(mocTpoeHHe ONTHUMAJIBHOIO MYTH MEXIYy BeplIMHamu rpada,
OIpEECIICHNE KOJUYECTBA PA3IMUHBIX IMyTEH MEXAY BEpIIMHAMU
OPUEHTUPOBAHHOTO aAlUKINYECKOro rpada)

2.3

epeBbsi. bunapHoe aepeBo. [IMCKpEeTHBIE UTPBI IBYX UTPOKOB C
nonHor  mHpopMarued.  IlocTtpoenme  jgepeBa  mepebopa
BAapUAHTOB, OINMCAaHWE CTPATErMd Wrpbl B TaOIMYHON (opMme.
Bolurpeinsie crparerud. Mcenosib3oBanue rpadoB U JI€peBbEB
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IIpHU OIIMCAaHNH 00BEKTOB H IIpoHCCCOB OKPYXXAICI0O MHUPaA

ANTOPUTMBI U IPOTPAMMHUPOBAHUE

OmnpeneneHrue BO3MOXKHBIX PE3YJIbTaTOB Pa0OThl MPOCTEHIIMX
QITOPUTMOB YIPABJICHUS HUCIOIHUTEISIMU U BBIYUCIUTEIBHBIX
anroputmMoB. OrnpeeieHe HCXOAHBIX JaHHBIX, MPU KOTOPBIX
AJITOPUTM MOXKET JIaTh TPeOYEMBbIi pe3yabTaT

3.2

Jrarbl pELIEeHHUS 3a1a4y Ha KOMIIBIOTEPE. S3bIK
nporpammupoBanust  (Ilackanb, Python, Java, C++, C#).
OCHOBHBIE KOHCTPYKLMHM S3bIKa IPOrpaMMUpOBaHUs. THIbI
JNAHHBIX:  LEJIOYUCIEHHBIE,  BELIECTBEHHbIE,  CHMBOJIBHBIE,
nornueckue. BerBnenus. CocraBHble ycnoBus. [ukiber c
ycrnoBueM. llukimel mo mepemeHHoW. Mcmonbp3oBaHue TaOHIT
TPACCUPOBKHU

3.3

Pa3paboTka U mporpaMMHas peaau3aius ajJrOpUTMOB PEUICHHUS
THUIOBBIX 337a4 0a30BOro ypoBHs. [IpuMepsl 3amad: alrOpUTMBI
00pabOTKM  KOHEYHOW  YHCIIOBOM MOCIICIOBATEIHHOCTH
(BBIYMCIICHUE CYMM, IPOM3BEICHUM, KOJMYECTBA JJIEMCHTOB C
3aJJaHHBIMH CBOWCTBaMH), QJITOPUTMBI aHAIIM3a 3alMCA YUCEN B
MO3UIIMOHHOM CHUCTEME CUMCIICHHUS, aITOPUTMBI PEIICHUS 3a]a4
METOI0M Tepebopa (TTIOMCK HanOOJIBIIIETO OOIIETO JSITUTENS IBYX
HATYpaJIbHBIX YHCEJ, IPOBEPKA YUCIIA HA MPOCTOTY)

3.4

OOpaboTKka CUMBOJIBHBIX JaHHBIX. BCTpoeHHble QYHKIMU S3bIKA
IPOrpaMMUPOBaHUs JIJ1s1 00pabOTKH CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BEIUYUHBI (MacCUBBI). AJITOPUTMBI PabOTHI ¢
AJIEMEHTAMHM MacCHBa C OJHOKPATHBIM IPOCMOTPOM MAacCHUBa:
CYMMHUPOBAaHHUE JJIEMEHTOB MAacCUBa, TOJCYET KOJIMYECTBA
(CyMMBI) 3JIEMEHTOB MAacCHBA, YIOBJIETBOPSIONIMX 33JaHHOMY
YCIIOBHIO, HAXOXJACHUE HAUOOJbIIEero (HAMMEHbILEr0) 3HaYCHUS
9JIEMEHTOB MAacCHBa, HAXOXJAEHUE BTOPOro IO BEJIUYUHE
HanOonblIero (HaUMEHBIIETO)3HAYEHUS, JIMHEMHBIA  MOMCK
JJIEMEHTA, I[IEPECTAHOBKA JJIEMEHTOB MacCuBa B OOpaTHOM
nopsinke. CopTUpOBKa OJHOMEPHOTo MaccuBa. [IpocTeie METObI
COPTUPOBKM (HampuMep, METOA IIy3bIpbKa, METOJ BBIOOpA,
copTupoBKa BcraBkamu). [loamporpammel

HNudopMaliioHHbIe TEXHOIOTHU

Anamu3  nmanHeiX. OCHOBHBIE 3a7auyM  aHaIW3a  JAaHHBIX:
MPOTHO3UPOBAHUE, KIAacCU(pUKaIUs, KiIacTepus3alus, aHaIu3
oTKJIOHEHUM. llocnenoBaTenbHOCTh peIICHUsT 3a1ad aHalv3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIlEHKA KayecTBa
JAHHBIX, BBIOOP M (WMJIM) MOCTPOCHHE MOJENH, NMpeoOpa3oBaHUE
JTAHHBIX, BU3YyaJIn3aIlus TaHHBIX, HHTEPIpETaIus pPe3yIbTaTOB

4.2

AHanmm3 JaHHBIX C TTOMOIIBIO AJIEKTPOHHBIX TabnuIl. Beraucnenne
CYMMBI, CpefHero apudMETUYeCKOro, HauOOJIBIIETO W
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HAUMECHBIIIETO 3HAUYCHUI JAualria3oHa

4.3 KomnploTepHO-MaTeMaTuyeckue MOZEIU. DTarbl KOMIIBIOTEPHO
MaTEeMaTUYeCKOr0  MOJEIUPOBAaHUS:  IIOCTAHOBKA  3a/layH,
pa3paboTKa MOJEIN, TECTUPOBAHHE MOJEIH, KOMIBIOTEPHBIM
HKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOAEIUPOBAHUS

4.4 UucrneHHoe pelieHue ypaBHEHWM € TOMOIIBIO  Mojdopa
napaMmerpa

4.5 TaOnuunble  (pensiuMOHHBIE) 0a3bl  JaHHbIX. Tabmuma -

IpeACTaBICHUE CBEACHUNM 00 OMHOTHUIHBIX oOBekTax. Ilome,
3anmuch. Kirou Tabmmiel. Pabora ¢ roTtoBoii 0a30ii JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [loMck, copTupoBKa W (QUIbTpaLUs
3amuceil. 3ampockl Ha  BBIOOPKY JaHHBIX. 3ampochl  C
napaMeTpaMu. Brruucisemsie OIS B 3anpocax.
Muorotabnvunple  0a3bl  JaHHBIX. THUIBI  CBSI3EM  MEXIY
Ta0aMIaMHU. 3anpockl K MHOTOTA0JUYHBIM 0a3aM JTaHHBIX
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ITPOBEPAEMBIE HA EI'D 110 UHO®OPMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHUS OCHOBHOH OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBEPsSIEMOr 0
TpeOOBaAHUS

IIpoBepsiembie TpeOOBaHMs K NMPEAMETHBIM pe3yJabTaTaM
OCBOCHHMSI OCHOBHOI  00pa30BaTeJILHON  NPOrpaMMBbI
cpeaHero oduero o0pa3oBaHus

1.

3namo (nonumams)

1.1

[TonmMaHne  OCHOBHBIX  IPUHLIMIIOB  YCTPOWCTBA U
(GYHKIIMOHUPOBAHMSI ~ COBPEMEHHBIX  CTallUOHAPHBIX U
MOOMITEHBIX KOMIIbIOTEPOB; TEeHICHIAN pa3BUTUA
KOMITBIOTEPHBIX TEXHOJOTHH; BlIaJIcHUE HaBbIKAMHU PabOThI C
ONEPALIMOHHBIMA ~ CUCTEMaMU U OCHOBHBIMHU  BHUJAMH
IPOrPaMMHOTO 00ECTICUECHHMS ISl PEIICHUs YIeOHbIX 3a71a4 10
BBIOpAHHON crielralin3auu

1.2

Hannuune HpGI[CTaBJIGHI/Iﬁ 0 0a30BBIX IMpuHOUIIax
OpraHn3aliuu 1 q)YHKHI/IOHI/IpOBaHI/ISI KOMITBIOTCPHBIX ceTen

1.3

[lonuManue  OCHOBHBIX  IIPUHLMIIOB  JUCKPETHU3ALUU
pa3IMYHbIX BUAOB HH(POpMALIUU

1.4

[Tonnmanue 0a30BBIX aJTOPUTMOB OOpPaOOTKM YMCIOBOW U
TEKCTOBOM wuHMOpMaluu (3amuch 4Yucel B TMO3UIIMOHHOU
CHUCTEME CUMCIICHHS, AEIUMOCTh LEIbIX YUCEN; HAXOXKICHUE
BCEX MPOCThIX 4YHUCEI B 3aJaHHOM JHana3oHe; 00pabdoTka
MHOTOPa3psIIHBIX LEJIbIX YUCEN; aHAJTU3 CUMBOJIBHBIX CTPOK U
JPYTUX), AITOPUTMOB IOMCKA U COPTUPOBKH

1.5

3HaHue (YyHKIIMOHAIBHBIE BOBMOXHOCTH MHCTPYMEHTAIBHBIX
CPEJIICTB Cpe/ibl Pa3paboTKU

1.6

Brnanenue OCHOBHBIMHM CBeIEeHHUSMH O 0a3ax MaHHBIX, HX
CTPYKTYpE, CPEACTBAX CO3/IaHUsl U pabOThl C HUMHU

1.7

[ToHuMaHue BO3MOXKHOCTEM W OrPAaHUYEHUM TEXHOJOTUHU
HUCKYCCTBEHHOI'O HMHTEIUIEKTa B  Pa3IMYHBIX  00JIACTSIX;
HaJIM4He MPEJCTABICHUI 00 HCIOJIb30BaHUH
WH(pOPMaIIMOHHBIX TEXHOJIOTUI B Pa3IMYHBIX
npodeccroHanbHBIX cdepax

1.8

Brnanenne  TeopeTMYECKMM  ammaparoM, — IO3BOJISAIOLIMM
OCYLICCTBJIATh IIPEACTABICHUE 33JaHHOTO HATypaJIbHOI'O
Yyyciaa B PA3IMYHBIX CHUCTEMAax CYUCICHMS; BBIIOJIHATD
npeoOpa30BaHUs JIOTHYECKUX BbIPAKEHUN, UCTIOIBb3Ys 3aKOHbI
anreOpbl  JIOTMKW; ONpENeNsATh KpaT4allliuid MTyTh BO
B3BELLIEHHOM Ipade U KOJIMYECTBO MyTeH MEX]y BEpIIMHAMHU
OPUEHTUPOBAHHOI'O AIMKIMYECKOro rpada
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Ymemo

2.1

YMeHne  HUCIoyb30BaTh  KOMIBIOTEPHO-MATEMATUYECKUE
MOJIEIU JJI aHaJn3a 0ObEKTOB U MIPOLIECCOB: (POPMYIHUpPOBATH
LeJIb MOJECIMPOBAHUS, BBIIOJHATH AaHalU3 pPe3yJIbTaTOB,
MOJIYYEHHBIX B XOJ€  MOJACIUPOBAHMS,  OIICHUBATH
aJICKBaTHOCTh ~MOJIETTM  MOJCIUPYEMOMY OOBEKTY WIU
MPOLIECCY; NPEACTABJISITh PE3yIbTaThl MOJEIUPOBAHUS B
HArJsiTHOM BUJIE

2.2

YMenne kiaccu(puUUpoBaThH OCHOBHBIE 3aJauMl aHajIu3a
JTAHHBIX (TPOTHO3UPOBAHKE, KIacCU(pUKAIIHS, KIaCTepHU3aIus,
aHaIW3  OTKJOHEHWI); TOHHUMAaTh  MOCIEAOBATEIbHOCTh
pElIeHMs 3aJlay aHajdu3a JIaHHbIX: COOp MEPBUYHBIX JTAHHBIX,
OYHMCTKA W OIlCHKA KayecTBa JaHHBIX, BBIOOp © (WJIH)
IOCTPOECHUE MOJIEIH, npeoOpa3oBaHue JTAHHBIX,
BU3YyaJiM3allus IaHHbBIX, UHTEPIPETallis PE3yIbTaTOB

2.3

YMeHue omnpenensaTb MHPOPMALMOHHBIA OOBEM TEKCTOBBIX,
rpapuUYecKuX M  3BYKOBBIX JaHHBIX IpU  3aJaHHBIX
napaMeTpax JIUCKPETU3aluu. YMEHUE OIpPENesaTh CPEIHIOK
CKOPOCTb IIE€PEayy JTaHHBIX, OLICHUBATh U3MEHEHNUE BPEMEHU
nepefayd  Opu  U3MEHEHWHM HMH(GOPMALMOHHOTO 00BbEMa
JAHHBIX U XapaKTEPUCTUK KaHaJa CBI3U

2.4

YMeHue CTpouth KOj, OOECNEeYMBAIOUIMNA HAUMEHBITYIO
BO3MOKHYIO CPEIHIOI JJIMHY COOOIICHHUS IPU HM3BECTHOU
JacTOTE CUMBOJIOB

2.5

YMeHHne WuCnob30BaTh NIPU  PEIICHWM 337a4  CBOMCTBA
MO3UIIMOHHOW 3allMCH YUCEJI, aJITOPUTMBI IOCTPOCHUS 3aIMUCH
YHCJia B IO3MLUHOHHOM CHCTEME CUHCIEHUS C 3aJaHHbIM
OCHOBAaHMEM H ITOCTPOEHHUsI YHCIA IO CTPOKE, COAEpKAILEH
3alUCh 3TOrO0 YMCJIA B MO3UIMOHHOW CUCTEME CUMCIEHUS C
3aJTaHHBIM OCHOBaHHEM; YMEHHE BBITIOJIHATh
apumMeTHdecKue Omepanud B TO3WIIMOHHBIX CHCTEMax
CUUCIICHUS

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAKEHUE B AU3BIOHKTHBHOM
U KOHBIOHKTUBHOM HOpPMalbHBIX (opMax IO 3aJaHHON
Ta0JIMIlE MCTUHHOCTH; MCCIENOBaTh 00JacTb HCTHHHOCTHU
BBICKA3bIBAHMS,  COAEPXAIIErO0  IEPEMEHHBIC;  PEIIaTh
HECJIO)KHBIE JIOTUYECKHE YPABHEHUS

2.7

YMeHne pemath anroOpUTMUYECKUE 3a/lad, CBSI3aHHBIE C
aHanu3oM rpadoB (3alaud MOCTPOCHUS ONTUMAIILHOTO MYTH
MEXIy BepiiMHamMu rpada, OmpenesieHus KOJIWYECTBa
Pa3IMYHBIX TYTEH MEXIy BEpUIMHAMH OPHUEHTHPOBAHHOTO
aIMKJINYecKoro rpada)
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2.8

YMeHue ucCnonb30BaTh AEPEBbS MPU AHAINU3E U MOCTPOCHHUU
KOJIOB U JUIsl MPEACTaBICHUs apu(PMETUUECKUX BBIPAKEHUI,
IIPU PELICHUM 3a/1a4 MOUCKA U COPTUPOBKHU; YMEHHUE CTPOUTH
JIEPEBO WIPbI MO 33JaHHOMY aJITrOpUTMY; pa3paldarbiBaTh U
00OCHOBBIBAaTh BHIMTPHIIIHYIO CTPATETHIO UT'PbI

2.9

YMeHne aHalIM3upoBaTh AJITOPUTMBI C  HCIOJb30BAaHHUEM
Ta0JIUI[ TPACCHPOBKH;, ONpECTsATh 0€3 HCIOIb30BaHMS
KOMITBIOTEpAa  pe3yJbTaThl  BBINOJHCHUS  HECIOXHBIX
IIporpamm, BKJIFOYAIOIIUX  ITUKIIBI, BETBIJICHHS u
MIOJIMTPOTPAMMBI, TIPH 3aJaHHBIX UCXOAHBIX JTAHHBIX

2.10

YMeHue ornpenensiTh CI0KHOCTh U3Yy4aeMbIX B Kypce 0a30BbIX
AJIITOPUTMOB (cymmupoBaHue AJIEMEHTOB MacCuBa,
COPTHpPOBKa MAacCHBa, MepeOOpHBbIE alrOpPUTMBbI, JBOMYHBIHI
IIOMCK) W TPUBOAUTH MPUMEPBI HECKOJIBKHX aJITOPUTMOB
Pa3HOM CIIOKHOCTH JUIsl pEUICHUs] OAHOM 331a4u

2.11

Brnagenune yHUBEpPCANBHBIM  S3BIKOM  MPOTPAMMHUPOBAHHS
Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#),
MPEICTaBIICHUSAMH O 0a30BBIX THUIIAX JAHHBIX U CTPYKTYpax
JAHHBIX; YMEHUE HCIOJIb30BaTh OCHOBHBIC YIPABIISIONINE
KOHCTPYKIIMH; YMEHHE OCYIIECTBIIATh aHAIN3 TPEI0KESHHON
MPOrPaMMBI:  OIPEACNIATh PE3yJabTaThl PaOOTHI MPOTPAMMBI
IpU 33JaHHBIX UCXOMHBIX JAHHBIX; OMPENEIsATh, MPU KAKUX
UCXOIHBIX JIAHHBIX BO3MOXKHO TIOJY4CHHE YKa3aHHBIX
PE3yNbTATOB; BBIABIISITH JIAHHBIE, KOTOPHIE MOT'YT MIPUBECTH K
ommbOke B  paboTe  TPOTrpaMMBbI; dbopMynupoBaTh
MPEIJIOKEHUS 110 YIYUIISHUIO MPOTPaMMHOTO KOza

2.12

YMeHue pealii30BbIBATh Ha BHIOPAHHOM JJISI U3YYEHHUS SI3bIKE
nporpaMMupoBanusi Beicokoro ypoBHsi (Ilackamb, Python,
Java, C++, C#) tumoBble anropuTMbl OOpaOOTKH YHCED,
YU CIIOBBIX MOCJIEN0BATEIbHOCTEN u MAaCCHBOB:
IpelcTaBlieHne  4ucila B BHUJEe  Habopa  MPOCTHIX
COMHOXUTENEH; HaX0XKACHUE MaKCUMaIbHOW (MUHUMAIBHOM)
nudpel  HATypaJbHOTO YMCIA, 3alUCAHHOTO B CHCTEME
CUMCIICHHSI C OCHOBaHWEM, He TmpeBblmaromum 10;
BbIUKCIIEHUE  OOOOIIEHHBIX  XapaKTEPUCTUK  DJIEMEHTOB
MaccuBa WJIM 4YMCIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
IIPOU3BENEHUS CPETHETO apU(PMETUYECKOT0, MUHUMAJIBHOTO U
MaKCUMaJIBHOI'O  3JIEMEHTOB,  KOJMYECTBA  DJIEMEHTOB,
YIOBJICTBOPSIIOIIMX ~ 3alaHHOMY  YCJIOBHIO);  COPTUPOBKY
3JIEMEHTOB MAacCHBa; YMEHHE HCIOJIb30BaTh B MpOrpaMmmax
JAHHbIE PA3JUYHBIX THUIOB C YYETOM OrpPAaHUYEHUN Ha
JIMANa30H  MX BO3MOXHBIX 3HAUYEHUM, NPUMEHATH MpU
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peIIeHnH 3a7a49 CTPYKTYPhI JaHHBIX (CIHCKHU, CJIOBApH, CTEKH,
ouepenu, JepeBbsi); MPUMEHITh CTAaHIAPTHBIE U COOCTBEHHBIE
MOJAMPOTPaMMBbl  JJIT  OOpaOOTKH YHCIIOBBIX JIaHHBIX U
CUMBOJIBHBIX ~ CTPOK; HCIOJB30BaTh TpU  pa3paboTKe
porpaMMm OMOJIMOTEKH MOANPOTrpaMM; YMEHHUE UCIOJIb30BaTh
CPEJICTBA OTJIAJIKH MPOTPAMM B Cpeie MPOTPaMMHPOBAHUS

2.13

YMeHue Hcronb30BaTh JIEKTPOHHBIE TAOIMIIBI JJIsI aHAIN3a,
npelncTaBiieHuss W o0pabOTKM AaHHBIX (BKJIOYash BBIOOP
ONTUMAJIBHOTO PEILIEHUs, MOA0Op JIMHUU TpPEHJa, pEIIeHHE
3a/1a4 MPOTHO3UPOBAHMUS); YMEHHE HCIIOIb30BaTh TaOJUYHBIC
(pensitinoHHbIE) 0a3bl JAHHBIX U CIIPABOYHbBIE CUCTEMBI

2.14

YMeHHe ~ OpraHM30BBIBaTH  JIMYHOE  WH(POPMALMOHHOE
IPOCTPAHCTBO C HCIOJB30BAaHHEM Pa3IMYHBIX CPEJICTB
MUQPOBBIX  TEXHOJIOTHW;,  IOHMMaHWE  BO3MOXKHOCTEH
IU(PPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYT, ITU(PPOBBIX
00pa30oBaTeIbHBIX CEPBUCOB
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INEPEYEHDb 3JIEMEHTOB COAEPXAHUSA, ITIPOBEPAEMbIX HA EI'D
1HO UHOOPMATUKE

Kon

HpOBepHeMLIﬁ AJIEMEHT COACPKaAHUA

1

[{udpoBas rpaMOTHOCTh

1.1

OCHOBHBIC TEHACHITMU PA3BUTUS KOMITBIOTEPHBIX TEXHOJOTHM.
[lapannenpHbIe  BBIYUCICHHUS. MHOTOMPOIIECCOPHBIE  CHUCTEMBI.
Pacripeenénnbie BHIYUCIUTENIBHBIE CUCTEMBI U 00pab0OTKa OOBITNX
JAHHBIX

1.2

[IpyuHUMIBI TOCTPOCHUS U allllapaTHbIe KOMIOHEHThI KOMITbIOTEPHBIX
cereil. CereBble mpotokoybl. Cets MHTEepHET. Anpecanusi B CETH
Untepuer. [Iporokonsr creka TCP/IP. Cucrema nOMEHHBIX HUMEH.
Paznenenue IP-ceTn Ha mmoJiceT ¢ MOMOIIIBIO MAaCcOK ITOJICETEN

1.3

QaiinoBas cucrema. Ilouck B ¢aitnoBoit cucreme. I[IpuHIUIBI
pasMeIlleHusT U MMEHOBaHUs (paillloB B JOJTOBPEMEHHOM NaMSTH.
[[la6Gsi0HbI AJIst onMcaHus Tpymnn (paiaos

14

CkopocTh mepenayu JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeAadd OT
MH(}OpPMaIIMOHHOTO 00bEMA JAHHBIX U XaPAaKTEPUCTUK KaHaja CBS3H

1.5

[uppoBanne pgaHHbIX. CHMMETpUYHBIE W HECHUMMETPUYHbBIC
mmdpsl.  [udper npoctoit 3amensl. HIupp Lesaps. [Hudp
Bwxkenepa. Anroput™m mudpoanust RSA

1.6

Konpl, mo3Bossroniye oOHApYy>KUBaTh M UCHPABIATH OIIUOKH,
BO3HUKAIONIUE TpU Tiepenade AaHHBIX. PaccTosame XsMMUHTA.
Konuporanue ¢ nopropenuem 6utoB. Kogasl XomMuHra

Teopernueckue 0CHOBBI HTHOOPMATHKHU

2.1

JlBonuHoe komupoBaHue. PaBHOMEpHbIE M HEPAaBHOMEPHBIE KOJBI.
JlekonupoBaHue  COOOIIEHUM,  3alMCAHHBIX C  IIOMOILBIO
HEpPaBHOMEPHBIX KOnOB. YcmoBue dPano. [loctpoenne omHo3HayHO
JIEKOJIUPYEMBIX KOJIOB C IIOMOILBIO JIepeBa

2.2

TeopeTndeckue mMOAXOABI K OIEHKE KOJIMYECTBA HWH(POPMAIIHH.
Eaununel u3MepeHust koimyecTBa HHPopManuu. AliaBUTHBIN
MOIXOMl K OIEHKE KoJMdecTBa MH(oOpMaruu. 3aKoH ajauTHBHOCTU
undopmaruu. Popmyna Xapriu. Mapopmanus ¥ BepOSITHOCTS.
®opmyia llleHHOHA

2.3

Cuctemsbl cuncnenus. Pa3BépHyTas 3amuch 1eibIX U JIPOOHBIX YHCE
B IIO3UIIMOHHON cucTteMe cuucieHusa. (CBoWcTBa MO3UIIMOHHOHN
3aUCU YHWCJa: KOJMYeCTBO HU(p B 3amucH, MPU3HAK JIETUMOCTH
Yyycjia Ha OCHOBAaHHUE CHUCTEMbI CUHUCICHMS. AJTOPUTM IepeBoiaa
LEJIOr0 4Yuciaa W3 P-WYHOM CHUCTEMBI CUMCIEHUS B JECSITUUYHYIO.
AnropuTt™m TmepeBofa KOHEYHOW P-wuHON npoOu B JIECATUYHYIO.
AJITOpUTM MEepeBOJia IIEJIOr0 4YHucCjaa W3  JECSITUYHOW CHCTEMBI
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cunucienus B P-uunyto. [lepeBoa koHeuHOI AecsTHUHON apodbu B P-
WYyHyl0. JIBOMYHAsA, BOCBMEPHUYHAs U LIECTHAALATEPUYHAS CUCTEMBI
CUMCIICHUSA, CBS3b MEXKJAY HUMH. ApU(PMETHYECKHE ONEpalHuHd B
ITO3WLIMOHHBIX CUCTEMAX CUUCIICHUS

2.4

TponuyHass ypaBHOBELIEHHAass CHUCTEMa CUHUCIEHUA. J[BOMYHO-
JeCATUYHAs] CUCTEMA CUMCIICHUS

2.5

KonupoBanue  tekcroB. KomupoBka ASCIL.  OpnoGailTHBIC
koaupoBku. Ctannapt UNICODE. Konuposka UTF-8. Onpenenenue
uH(OpMaIIMOHHOTO 00bEMA TEKCTOBBIX COOOIICHHI

2.6

KonupoBanue wuzobpaxkenuii. OreHka uHOOpPMAIMOHHOTO 00BEMA
rpaduYecKuX JJAaHHBIX TIPU 3aJaHHBIX pa3pelieHHd M TIIyOuHe
KogupoBaHus 1Beta. l[[BeTtoBeie momenu. Kommpomanue 3ByKa.
Onenka wuH()OPMAIMOHHOTO O00BEMA 3BYKOBBIX JAaHHBIX TIpU
3aJJaHHBIX YACTOTE NUCKPETU3AIIMU U Pa3PsTHOCTH KOJUPOBAHUS

2.7

AnreOpa noruku. I[loHsiTue BbICKa3bIBaHMs. BbICKa3bIBaTEIbHBIC
dbopMmel (mpeaukatel). KBaHTOpHI CyIIecCTBOBaHMS M BCEOOIITHOCTH.
Jlormyeckne omeparuu. TaOmunbl UCTUHHOCTH. Jlormueckme
BbhIpakeHusl. Jlornueckue ToxnaecrBa. Jlormueckue omnepanuu u
orepanuy HajJ MHOKECTBAMH.

3aKkoHBl  aireOpbl  JIOTUKH. OKBUBAJEHTHBIE IPEOOpa3zoBaHUS
JIOTUYECKUX BbIpakeHUW. Jlormueckue ypaBHEHUS U CHCTEMBI
YPaBHEHHUI.

Jlornyeckne (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX
JIOTUYECKUX (PYHKITUN OT KOJIMYECTBA apTYMEHTOB.

Kanonuueckue (GopMbl JOTHUECKUX BBIPAKEHUHN

2.8

CoBeplilleHHbIE JTU3BIOHKTUBHBIE KOHBIOHKTUBHBIE HOPMAJIbHBIC
(hOpMBI, AITOPUTMBI X ITOCTPOCHHMS 10 TAOJIMIIC HCTHHHOCTH

2.9

Jlornueckue ameMeHTsl B cocTaBe komnbrotepa. Tpurrep. Cymmarop.
Mmuoropa3psaneii  cymmarop. [locTtpoeHne cxeM Ha JOrMYeCcKux
AJEMEHTax [0 3aJaHHOMY JIOTUYECKOMY BBIPAXKEHHIO. 3allHCh
JIOTUYECKOTO BBIPAXKEHUS 10 JIOTUYECKOU CXEME

2.10

Monemu u monmenupoBanue. llenn MomenupoBaHUS. AJEKBaTHOCTH
MOJIETIM MOJEIUPYEMOMY OOBEKTYy WU Tporeccy. Popmanusaius
MIPUKJIATHBIX 3a/1a4.

[IpencraBiieHue pe3ynbTaToOB MOJEIUPOBAHUS B BUJE, YIOOHOM IS
BOCIIPUATHS YeJOBeKOM. ['paduueckoe TMpeAcTaBICHHE ITaHHBIX
(cxeMbl, TaOIUIBI, TPAQUKN).

211

[IpencraBneHne  LENbIX  4YMCEA B NaMSITH  KOMIIBIOTEpA.
OrpaHvyueHHOCTh JWana3oHa YWCeJl MPU OTPAaHUYCHUM KOJIMYECTBA
paspsanoB. llepenonHeHne pa3psAgHOM CeTKA. be33HakoBbIE U
3HAKOBBIC JaHHbBIC. 3HAKOBBIN OUT. JIBOMUHBIN JOMOJIHUTEIBHBINA KO
OTPHULIATEJILHBIX YHCEIL
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[ToOuToBBIE NIOTMYECKHE Omepauuu. Jlorndeckuit, apupmMeTHIecKuii
u nukiandeckuid caurd. lludpoBanue ¢ momolp0 MOOUTOBOU
onepanuu «uckiaoyaromee NI

2.12

IIpencraBieHre BEIIECTBEHHBIX YHCEI B MaMSITH KOMIIBIOTEpA.
3Hayamas YacTh H NOPAJOK yucha. JluamasoH  3Ha4YeHUH
BeIIeCTBEHHBIX ducen. [IpobdaeMpl XpaHEeHHs BEIIECTBEHHBIX YHCE,
CBSI3aHHBIC C OrPaHUYEHHUEM KOJIMYECTBA Pa3psaoB. BelnosiHEHHE
orepaluii ¢ BEIICCTBEHHBIMH YHCJIaMH, HAKOIJIEHHWE OIIMOOK IMpU
BBIUHMCIICHUSIX

2.13

I'padpr. OcHoBHble TOHATHSA. Bunmbl rpadoB. Onucanue rpadoB c
MOMOIIBI0  MaTPUIl CMEXHOCTH, BECOBBIX MAaTpPHI], CIHCKOB
CMEXHOCTH. PelieHne anropuTMHYECKUX 3aaad, CBSI3aHHBIX C
aHam3oM TpadoB (MOCTPOCHHE ONTHUMAIBHOTO TIYTH MEXKIY
BepIMHAMHU Tpada, ompeneneHne KOIMYECTBA PA3IHYHBIX IyTeH
MEKTy BEpIITMHAMH OPUEHTUPOBAHHOTO alMKINYEeCKOro rpada)

2.14

Hepesbsi. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl 006xona
nepeBa. I[lpencraBienue apu@MeTHUYECKUX BBIPAKEHUNW B BHUJC
nepeBa. Hcnonbp3oBanue rpadoB U JEpPeBbLEB MpU  OMUCAHUU
O00BEKTOB U MIPOIECCOB OKPYXkKAIOIIET0 MUPa

2.15

JIucKkpeTHble UIpbl JBYX WIPOKOB C TMOJHOW uUH(pOpMaIueH.
[Toctpoenue nepeBa mnepebopa BapuUaHTOB, OMHMCAHHUE CTPATErHU
Urpsl B TaOaM4HOM (opme. BBIMTPHIIIHBIE W MPOUTPHILIHBIC
MO3ULINU. BBIUTPBINIHBIE CTPATETUU

2.16

CpencTBa HCKYCCTBEHHOrO WHTEUIeKTa. MneHTudukanus M MOUCK
M300paXeHUM, pacro3HaBaHue JuIl. Vcronp3oBaHWE METO/OB
UCKYCCTBEHHOIO  HWHTEJIEKTa B OOydYarouux  CHUCTEeMax.
Hcnonp30BaHME  METONOB  HMCKYCCTBEHHOIO  HMHTEUIEKTa B
pobororexnuke. Mutepuert Beued. Heliponnsle cetu

AJNTOPUTMBI U TPOrPAMMUPOBAHKE

QopMani3anus MNOHATUSA anroputMa. Mammba TelOpUHTa Kak
YHUBEPCAIBbHASI MOJEIIb BBIYUCICHHAN

3.2

OrmeHka CIOKHOCTH BbIYMCIEHUH. Bpemss paboTel U 00bEM
UCTIONIb3YyeMON MaMSTH, MX 3aBHCHUMOCTb OT pa3Mepa HCXOIHBIX
naHHbIX. OLEHKa aCUMOTOTHYECKOW CIIO)KHOCTH — alTrOPUTMOB.
AJIrOpUTMBI MOJIMHOMUAJIbHOU CJIOKHOCTH. [TepebopHbie
anroput™bl. [IpuMepsl pa3IUYHBIX AITOPUTMOB PELIECHUS OHOM
3a71a491, KOTOPbIE UMEIOT Pa3IUIHYIO CI0KHOCTh

3.3

OnpeneneHue BO3MOXHBIX PE3YyJbTAaTOB pabOThl  MPOCTEHIIMX
QITOPUTMOB  YIIPABIICHUS HWCIIOJHUTEISIMH W  BBIYHCIATEIBHBIX
anroput™MoB. OrmpeneneHne WUCXOMHBIX JaHHBIX, TPU KOTOPBIX
AITOPUTM MOXKET JIaTh TpeOyeMBbIil pe3yabTaT
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3.4

AnropuT™Mbl  OOpaOOTKM HATYypaJIbHBIX YHCEJ, 3alMCAHHBIX B
MO3UIMOHHBIX CHUCTEMaxX CYHUCIICHMs: pa30MEHME 3alucH 4Yucia Ha
OTHENIbHBIC TU(PBI, HAXOXKIECHUE CYMMBI M TPOU3BEACHUS LUPD,
HaxXO0XJICHHE MaKCUMaJIbHON (MUHUMAILHOMN ) IIU(DPHI.
[IpencraBnenue yuciaa B BUJE HaOOpa MPOCTHIX COMHOMKUTENEH.
AJNTOpUTM OBICTPOrO BO3BEACHUS B CTENEHb. [IOMCK MPOCTHIX yncen
B 3aJJaHHOM JIMaMa30He C T[OMOIIBI0 JITOpPUTMA  «PEIIETO
Opatochena»

3.5

MHoropa3psiIHbIe TeNble YICIIa, 33]]a4H JUTMHHON apuMeTHKu

3.6

Azbik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbt
JAHHBIX: I1eJIOYUCIICHHBIE, BEII[ECTBECHHEIE, CUMBOJIbHBIE,
noruyeckue. BerBnenusi. Cnoxubie ycioBus. LUkl ¢ ycioBuem.
[{KJIBI IO IEPEMEHHOM.

OO0paboTka TaHHBIX, XpaHAIUXCS B (dainax. TekcToBbIle U TBOMYHBIC
daiinel. daiinoBsle nepemMenHbie ((haiioBbie yKazaTenan). UTeHue u3
daitna. 3anuck B aii.

Pazbuenne 3amaun Ha monzanauyu. llogmporpammbl (TIpoueAypsl u
GYHKIHH).

Hcnonp3oBanue CTaHAAPTHOMN OuOIMOTEeKU A3bIKa
POrPaMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHbie npouenypsl U ¢yHkunuu. Mcnonab3oBaHue
CTEKA JUI OPraHU3alM1 PEKYPCUBHBIX BBI30OBOB

3.8

UucnenHsle MeTONbl. TOUYHOE M MPUOTMKEHHOE PEIICHUS 3aJadu.
YucnenHoe perieHre ypaBHEHUN ¢ MOMOIIBI0 Toadopa mapamerpa.
YucieHHble METOJIbI PEIIEHUs YPaBHEHUM: METO] Tepedopa, MeTo
MOJIOBUHHOTO JieieHus. [IpnbamkEnHoe BRIUHUCICHUE JJIMH KPUBBIX.
Brruucnenue miomanet Guryp ¢ mOMOIIbIO YUCIEHHBIX METO0B
(MeTom TPSAMOYTOJIBHUKOB, MeTona Tpaneruid). Ilonck makcumyma
(MuaUMYMa) (GYHKIIUU OJHOW MEPEMEHHON METOJIOM IOJIOBUHHOTO
JICTICHUS

3.9

OOpaboTKka CHMBOJBHBIX IaHHBIX. BCTpoeHHBIE (QYHKIMH S3bIKa
OpOrpaMMUpPOBaHUs  JUii  OOpaOOTKM  CHMBOJBHBIX  CTPOK.
AJroputMbel 00pabOTKM CHMBOJIBHBIX CTPOK: TMOACYET KOJIMYECTBA
NOSIBIICHUN CHMBOJa B CTpPOKE, pa30MEHHE CTPOKM Ha CJOBa IIO
poOETbHBIM CHUMBOJIAM, IOMCK MOJCTPOKU BHYTPH JTaHHOW CTPOKH,
3aME€Ha HAaWJIEHHOW MOJCTPOKH Ha APYIYyIO CTPOKy. 'eHepanms Bcex
CIIOB B HEKOTOpPOM ai(aBUTE, YAOBJIECTBOPSIOLUIUX 3aJaHHBIM
orpannyeHusiM. IIpeoOpa3oBaHue 4uciia B CUMBOJIBHYIO CTPOKY U
00paTHO

3.10

MaccHuBbI U IOCIEN0BATEILHOCTH YUCENl. Brrauciienre 0000IIEHHBIX
XapaKTEPUCTUK IIEMEHTOB MaccuBa 1501051 YUCIIOBOU
MOCJIEI0BATEILHOCTHU (CyMMBI, MIPOM3BEICHHUS, CpeaHero
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apu(PMETHIECKOTO, MHUHUMAIHHOTO W MaKCHMAaJIBHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJICTBOPSIOIINX 3aJaHHOMY YCIOBHIO).
JIMHENHBI TOMCK 33JaHHOTO 3HAYECHUSI B MacCHBE. AJTOPUTMBI
paboThl C D3JEMEHTaMH MacCMBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJHOMEpPHOro MaccuBa. IIpocTeie MeTObI
COPTUPOBKM (METOJ TNy3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA
BcTaBkamu). CopTUpOBKa ciausiHueM. beicTpasi copTUpOBKa MaccuBa
(aroput™  QuickSort). JIBOMYHBIM TIOMCK B OTCOPTHPOBAHHOM
MAaCCHBE

3.11

JIBymepHble ~ MaccuBBl  (MaTpuilbl). AJTOPUTMBI  00pabOTKH
JBYMEPHBIX MAaCCHBOB: 3aII0JJHEHUE ABYMEPHOI'O YMCIOBOIO MACCHUBA
N0 3aJaHHBIM IpaBWJIaM, IOUCK 3JIEMEHTa B JBYMEPHOM MAaCCHBE,
BBIUMCIEHHE MakcUMyMma (MHUHUMyMa) M CyYMMBbl D3JIEMEHTOB
JBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK U CTOJIOILIOB ABYMEPHOTO
MaccHuBa

3.12

CnoBapu (accolMaTUBHBIE MACCHUBBI, OTOOpaXKeHUs1). XOII-Ta0IUIIbI.
[TocTpoenue anhaBUTHO-YaCTOTHOTO CJIOBApS JUISI 33IaHHOTO TEKCTa

3.13

Crekn.  AHaiM3  NPaBWIBHOCTH  CKOOOYHOIO  BBIPAYKEHHS.
Boruncnenne apuMeTHuyeckoro BBIPAKEHUS, 3alMCaHHOTO B
noctdukcHol hopme.

Ouepenn. Hcnonp3oBanue odepenu isi BPEMEHHOI'O XpaHEHHS
JAHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHne MHHHUMAIBHOTO OCTOBHOIO
JIepeBa  B3BEIIEHHOTO CBSI3HOTO HEOPUEHTUPOBAHHOTO Tpada.
KonnuecTBo Pa3IUYHBIX nyTen MEXIY BEpILIMHAMU
OPHUEHTUPOBAHHOTO AIMKINYECKOro rpada. Anroputm JlelKkcTpbl

3.15

HepeBbs. Peanmuszanus nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonunbie (OuHapHbBIC) AepeBbs. [locTpoeHne nepeBa s 3a1aHHOTO
apu(MeTH4ecKoro BbIpakeHHs. PekypcuBHBIE alropuTMbl 00x071a
nepesa. Mconp3oBaHue cTeka U ouepenu A 00Xo/a aepeBa

3.16

JlvHaMu4ecKoe MpPOrpaMMHUPOBAHUE KAK METOJ PEIICHUS 3aad C
COXPAHEHHEM IPOMEXYTOUYHBIX PE3YJbTATOB. 3a/a4d, pelIaeMble C
MIOMOIIBI0  JTUHAMUYECKOTO  MPOTPAMMHUPOBAHUS:  BBIYHCIICHUE
PEKYPCHUBHBIX (DYHKIMH, MOACYET KOJIMYECTBA BAapHUAHTOB, 3a]a4U
ONTUMU3ALUU

3.17

[lonsaTie 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrPaMMHUPOBAHUH.
OO0bexThl U KJacchl. CBoicTBa W METONIBI 00BEKTOB. OOBEKTHO-
OPUEHTUPOBAHHBIM aHanmu3. Pa3paboTka mnporpaMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO nojaxoja. WNukancynsius,
HacjeA0BaHue, MOIMMOP(PU3M

NudopMalimoHHbIe TEXHOJIOTHU
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4.1

Anaiu3  gaHHbIX.  OCHOBHBIE — 33Ja4d  aHaiu3a  JaHHBIX:
MPOrHO3UPOBAHKWE,  KiaccuuUKalus,  KilacTepu3alus,  aHaau3
OTKJIOHEHHM. [locnenoBaTenbHOCTh pEHNICHHS  3aJad  aHaau3a
JIAaHHBIX: COOp TEPBUYHBIX JAHHBIX, OYMCTKA W OLICHKAa KauecTBa
JAHHBIX, BbIOOP U (WJIM) MOCTPOCHUE MOJIEIH, MpeoOpa3oBaHUE
JIAHHBIX, BU3yalIM3allMsl JaHHBIX, WHTEPOpPETAIUsi PE3yJbTaTOB.
[Iporpammubie cpenactBa U WMHTepHET-cepBUCHL UIsi 00pabOTKU U
MpeJicTaBlieHus aHHbIX. bonbime nannpie. MammnaHoe o0y4deHue

4.2

AHanM3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Tabmuil. Beraucienue
CYMMBI, CPEIHETO apu(PMeTH4IecKoro, HaudoIbIIEr0 (HAUMEHBIIIETO)
3HaYeHUs JuanazoHa. Beiuncnenue kodpuIMEHTa KOppesuuu
IBYX pAnoB nAaHHbIX. llocTpoeHue cronOyarhiX, JIMHEWYATBIX H
KpyroBblx auarpamm. lloctpoenue rpapukoB ¢ynkuuid. Ilogbop
JVHUM TPEHJIa, PELIeHHE 3aJad MpPOrHO3UpoBaHus. Pemienue 3amau
ONTUMU3ALIMU C TIOMOIIBIO 3JICKTPOHHBIX TAOJIHUIL

4.3

Juckperuzanus npu MaTeMaTUu4eCcKOM MOJEJIMPOBAHU U
HENPEPbIBHBIX IPOLIECCOB. MonenupoBanue JIBUKEHMUSL.
MonenupoBanue OMOJIOrHUYECKUX CUCTeM. MaTemaTruueckue MoJenu
B OKOHOMHUKE. BblUMCIHTENbHBIE SKCHEPUMEHTHI € MOJACISIMHU.
OOpaboTka pe3ysibTaTOB »JKCIEpUMEHTAa. MeTon HauMEHBIINX
kBaapaToB. ONEHKAa YHUCIOBBIX IApaMETPOB  MOJEIHPYEMBIX
OOBEKTOB MW TpoLEeccOoB. BoccTaHOBIEHHWE 3aBUCUMOCTEH IO
pe3yJIbTaTaM dKCIEPUMEHTA

4.4

BepostHocTtHbie Monenu. Meronslt Monte-Kapno. Mmuranmonnoe
MojaenupoBadre. CUCTEMBI MaCCOBOTO 00CITY)KHBaHUS

4.5

Tabnuunsie  (pensiuiuoHHBIE) 0a3bl  JgaHHBIX.  Tabmuma  —
TIPEJICTAaBIICHUE CBEJCHUN 00 OMHOTHUIHBIX 00BbekTax. Ilose, 3amuch.
Kiroy TaGiuuel. Paborta ¢ roroBoi 0a30i JaHHBIX. 3arloIHEHHE 0a3bl
nauHbiX. [lowck, copTupoBka M (UILTpAIUs JAaHHBIX. 3ampochl Ha
BBIOOPKY JaHHBIX. 3ampockl ¢ MapaMeTpaMu. Beraucisemble momis B
3ampocax.

MHorotabnuyHbie 0a3bl TaHHBIX. TUIBI CBSI3€H MEXY TaOIUIIAMH.
Buemmnuii  kmrou.  IlenmoctHocTe  6a3bl  JTaHHBIX.  3alpochl K
MHOT0Ta0JIMYHBIM 0a3aM JTaHHBIX

4.6

TexctoBeiii mporeccop. CpeactBa IOKWCKAa W aBTO3aMEHBI B
TEKCTOBOM MpoILIECCOope. CTpyKTYypUpOBaHHBIE TEKCTOBBIC
nokyMeHThl. CHocku, ornaBiaeHue. I[lpaBuia  IUTHPOBAHHS
MCTOYHUKOB M 0hopmiieHUs OnOarorpaduueckiux cCbUIOK
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