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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpoOpMaTUKE Ha YpPOBHE CpeIHEro oO0iiero oOpa3oBaHUs
NaéT MpeCTaBICHUE O LEeNsAX, o0lel crparerun OOy4YeHHUs, BOCHUTAHUS U
pa3BuTHs oOydaroIMxcs cpeicTBamu ydeOHoro mpeamera «UudopmaTtnka» Ha
0a30BOM YpOBHE, YCTaHaBIMBAaET OO0s3aTENbHOE MPEAMETHOE COJEpKaHUeE,
MpeaycCMaTpUBAET €ro CTPYKTYPUPOBAHHE IO pasjeiaM U Temam, ONpelesser
pacnpeniesieHue ero no kiaccam (rojam Uu3ydeHust).

[Iporpamma o nHpopMaTUKe ONpeesieT KOINYeCTBEHHbIE U KAYeCTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOro MaTepuaia Juisl KaXJa0ro rojia u3y4eHus, B TOM YUCIe
JUISL COJIEP KATeNIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEKYTOUYHOM
aTTecTaluu oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocy/1apCTBEHHOM UTOroBoM aTrectaiuu). [Iporpamma no nHpopMaTuke sBisieTCs
OCHOBOM [IJI1 COCTaBJEHUS AaBTOPCKUX YUYEOHBIX MpPOTpaMM U Y4eOHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yYUTEIEM.

NudopmaTika Ha ypoBHE CpEHETO OOLIEro 00pa30BaHus OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOW JAUCHUIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATH3AIUU MH()OPMAITMOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs  WH(DOpPMATHKH, TPEXKAE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLIMANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HWHGOPMATHKH W HUH()OPMAIMOHHOMN
NEeSITEIHHOCTH.

Kypc mndopmatnkyu Ha ypoBHE CpeaHETro OOIIero oOpa3oBaHUs SBISCTCS
3aBEpIIAIONIMM JTAlOM HEMPEPHIBHON MOATOTOBKMA OOYy4YaIOIIMUXCA B 00JacTH
UHPOPMATUKK U HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, OH
OMMpAETCS Ha COJEpKaHHE Kypca HHPOPMATUKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHMs M  ONBIT  TMOCTOSIHHOTO  NPUMEHEHHUS  UHGOPMAIIMOHHO-
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTHUM,  Ja€T  TEOPETUYECKOE  OCMBICIICHUE,
MHTEpIpETaLnIo U 00001EHHE 3TOTO OMBITA.

B conepxxanun ydeOHoro mpeamera «MHpopmaTika» BBIIETISIOTCS YETHIpE
TEMaTHUYECKUX pa3jea.

Pazmen «lludpoBas TrpamMOTHOCTH» OXBATHIBAET BOMPOCHI YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IM(GPOBOTO OKPYKEHHUS, BKIIOYAS
KOMITBIOTEPHBIE CETH, UCIIOTB30BaHNUE CPEJICTB ONEPAIMOHHON CUCTEMBI, padoTy B
cetu VIHTepHET ¥ WCHOIB30BAaHHE WHTEPHET-CEPBUCOB, WH(DPOPMAITMOHHYIO
0€301acHOCTb.

Paznen «Teopernueckue OCHOBBI HH(POPMATHKM» BKIHOYAeT B ceOs
MOHSATUUHBIA anmapaT WHMOPMATHKHU, BOMPOCHl KOJUPOBAHHUS HH(OpMAIINH,



u3MepeHuss MHOOPMALMOHHOTO 00bEMa JTaHHBIX, OCHOBBI alNreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJICTUPOBAHUS.

Paznen «Anroputmbl M TOpOrpaMMHUpPOBAHHE) HAMpPABICH HA pa3BUTHE
QITOPUTMUYECKOTO  MBIILICHUS, pPa3pabOTKy aJrOpuTMOB, (POPMHUPOBAHUE
HABBIKOB peaJM3allik TPOrpaMM Ha BBIOPAHHOM SI3BIKE IPOTPAMMHUPOBAHHSI
BBICOKOT'O YPOBHSI.

Paznen  «HdopmanioHHbIE  TEXHOJOTHHM»  OXBaThIBAET  BOIPOCHI
MPUMEHEHUST WH(POPMAIIMOHHBIX TEXHOJOTHHA, PEATM30BAHHBIX B MPUKIATHBIX
IPOrpaMMHBIX MIPOJIYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIC MPU PEIICHUH 3a]1a4
aHajgu3a JaHHBIX, HCIOJb30BaHHWE 0a3 JaHHBIX U DJICKTPOHHBIX TaOJUIl IS
pelieHus MPUKIaJIHbIX 3a/1a4.

Pesynbpratel  6a30BOrO  ypOBHS ~ M3y4YeHHS ~ y4eOHOro  mpeaMera
«ndopmarrkay  OpUEHTHPOBAHBI B  TMEPBYO  ouepebr Ha  OOIIYIO
(GYHKIIMOHAIBHYIO ~ TPaMOTHOCT, MOJTyYeHUE KOMITIETCHTHOCTEH  JJIs
MOBCETHEBHOM JKM3HU U 00111eT0 pa3BuTHs. OHHU BKIIOYAIOT B ceOsI:

MOHUMAHHUE TPEIMETa, KIIOUYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIFOIIUX
AJIEMEHTOB M3y4aeMOU MpeIMETHON 00J1acTu;

yMEHUE pellaTh TUMOBBIE TNPAKTUYECKHE 3aJayd, XapaKTepHbIC IS
UCIIOJIb30BaHMS METOJIOB U MHCTPYMEHTApHs JaHHOU MpeMEeTHOM 001acTu;

OCO3HAHHE paMOK H3y4aeMOW TMpeaMEeTHON o00iacTh, OTrpaHUuYEHHOCTU
METOJIOB U HUHCTPYMEHTOB, THITUYHBIX CBSI3€H C IPYrUMU 00JIACTIMU 3HAHUS.

OcHoBHas 11e5b u3y4eHus: yueonoro npeameta «Mupopmarrka» Ha 6a30BoM
YpOBHE JIJIsl YPOBHS CpeHEro o0I1Iero oopa3zoBaHusi — odecrneueHme aaabHenIero
pa3BUTHs HUH(POPMAIMOHHBIX KOMIIETCHIIMI BBITYCKHUKA, €ro TOTOBHOCTU K
KU3HA B YCJOBHUSIX pa3BUBAIOMIETOCS HWH(GOPMAIIMOHHOTO 00IIecTBa W
BO3pacTalonieil KOHKYPEHIIMM Ha pBIHKE Tpyna. B cBA3M Cc 3TUM u3ydeHHe
uHdopmatuku B 10 — 11 kmaccax g0KHO 00€CTICUUTh:

c(hOpMHUPOBAHHOCTh MpEeCTaBICHUM 0 posn nH(OPMATHKH,
WHOOPMAITMOHHBIX W  KOMMYHHKAIMOHHBIX TEXHOJOTUH B  COBPEMEHHOM
OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHYECKOTO MBIIIJICHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJETh HMX CBSI3b C KPHUTECPUSMU OIICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
000061mmaTe nHpOpPMAIHIO;

c(hOpPMHUPOBAHHOCTh  TPEJACTABICHUH O BIUSHUA  WH(GOPMAIIMOHHBIX
TEXHOJOTUWA Ha JKU3Hb YelIOBeKa B OOIIECTBE, TOHMMAHHE COIUAILHOTO,
SKOHOMUYECKOTO, MOJIUTUYECKOTr0, KYJIbTYPHOrO, HOPUAUYECKOr0, MPHUPOIHOTO,



HPrOHOMHYECKOTO,  MEOUIMHCKOTO W (U3MOJIOTUYECKOTO  KOHTEKCTOB
UH(GOPMAITMOHHBIX TEXHOJIOT U,

MPUHATHE TPABOBBIX U ITUYECKUX ACTIEKTOB WH(OPMALMOHHBIX TEXHOJIOTHH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOZEH, BOBICUEHHBIX B CO3[JaHUE U MCIOJb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(HOpMaIIH;

CO37aHU€ YCIIOBUW NJisi pa3BUTHUS HABBIKOB Y4€OHOH, MPOEKTHOM, HAy4HO-
HCCIIEIOBATENIbCKOM M TBOPYECKOW NEATETHbHOCTH, MOTHBAIIMH OOYYarOIIUXCS K
CaMOPa3BUTHIO.

Ha uzyuenue undpopmatuku (6a30Bblii ypoBeHb) oTBOAUTCS 68 yacos: B 10
kinacce — 34 gaca (1 gac B Henmento), B 11 knacce — 34 yaca (1 gac B Hefemro).

bazoBbiii  ypoBeHb wu3yueHHS WHPOPMATUKHA 00ECMEYHBAECT IOATOTOBKY
OOyJaloUIuXCcs, OpPUEHTUPOBAHHBIX HA T€ CHEHMUAIBHOCTH, B KOTOPBIX
MHPOPMAIIMOHHBIE TEXHOJOTHH SBISIOTCS HEOOXOIWMBIMH HWHCTPYMEHTAMH
npodeccuoHaIbHON NIeATETbHOCTH, Y4acTHE B MPOEKTHON M HCCIIEI0BATEIbCKOM
JESTENLHOCTH, CBSI3aHHON C MEXKIUCIHMIUIMHAPHON W TBOPYECKOH TEMAaTHUKOH,
BO3MOXHOCTb ~ pelIeHusi 3ajad 0a30BOro0  YpOBHS  CJIOXHOCTH EnunHoro
roCy/IapCTBEHHOT'0 SK3aMeHa M0 HH(POpPMAaTHUKE.

[locnenoBaTenbHOCTh M3YYEHHS TEM B Mpeaenax OJHOrO0 roja o0ydeHus
MOKET OBITh M3MEHEHA 10 YCMOTPEHUIO Y4YUTeNsd NpU MOATOTOBKE paboueit
IpOTrpaMMbl U IOYPOYHOTO TUIAHUPOBAHUS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

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

[IpuHiunel paboTel kKommbioTepa. [lepconanbHblil KoMmbioTep. Bribop
KOH(UTypaluu KOMIbIOTEPA B 3aBUCUMOCTH OT pPEIIaeMbIX 3aad.

OcHOBHBIE TEHJICHIIMM  Pa3BUTHUS KOMITBIOTEPHBIX  TEXHOJIOTHH.
[TapamenbHbie BBIYHUCIICHUS. MHoromnporeccopHbie CHUCTEMBL.
CynepkoMnbroTepbl. MUKpOKOHTpOILIEphl. POO0TH3MpOBaHHBIEC TPOU3BOJICTRA.

[IporpammHoe  obecnedeHue  KOMIBIOTEPOB. Buasl  mporpamMmmMHOro
obecrieueHuss W ux HaszHaueHHe. OCOOEHHOCTH MPOTPAMMHOTO OOECICUCHHUS
MOOWIBHBIX ycTpocTB. OmepanuvionHas cucrtema. IloHsiTHE O CHCTEMHOM
aIMUHUCTpUpPOBaHMM.  MHCcTamismus W JEUHCTAUISAIUS — TPOTrPaMMHOIO
obecrieyeHusl.

daitnosas cucrema. [louck B daitnoBoit cucteme. Opranuzanus XpaHeHUs U
00pabOTKM JaHHBIX C HCIOJB30BAHHEM HWHTEPHET-CEPBHUCOB, OOJAYHBIX
TEXHOJOTUN U MOOMIIbHBIX YCTPONCTB.

[IpukiasHble KOMIIBIOTEPHBIE MTPOTPaMMBbI U1 PELICHHS TUIIOBBIX 3a/1ad 1O
BbIOpaHHOM crienranu3anuu. CucTeMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOrO 0OecTieueHUs
u  1mudpoBbiXx pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHusi W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIUBaeMasl
3aKOHOAATENICTBOM Poccuiickor denepanuu, 3a HEMPABOMEPHOE UCIIOIb30BAHUE
IPOTrPaMMHOT0 00eCTICUCHHS U ITU(PPOBBIX PECYPCOB.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Wudopmarusi, nanHple ©W 3HAHWS. YHUBEPCAIBHOCTH JAUCKPETHOTO
npeacraBieHus uHpopManuu. J[BomyHoe KoauwpoBaHue. PaBHOMepHBIE U
HEepaBHOMEpHBIE Kojbl. YcimoBue Pano. [lonxoapl k mM3MepeHHIO HH(POpPMAIUU.
CymHocTh 00BEMHOTO (ayipaBUTHOTO) MOAXOAA K H3MEpPEHHI0 WHGOpMAIHH,
ompejieieHre OuTa C TOYKH 3peHUs al(aBUTHOTO TOJXO0JA, CBSI3b MEXIY
pasMmepom andaBuTa U UHPOPMAITMOHHBIM BECOM CHMBOJIA (B TIPEIIMOJIOKEHUU O
PABHOBEPOATHOCTH TOSBICHUS CUMBOJIOB), CBSI3b MEXKIY €IMHUIIAMU HU3MEPEHUs
nHpopmanuu: Out, Oaiir, KoOait, Mobaiit, I'0aiir. CymHOCTb COACPKATECIBHOTO
(BEpOSTHOCTHOTO) TOAXO0Ja K M3MEPEHHI0 HHMOpMAIlUM, OIpeesieHHne OuTa C
MO3ULIMH COJIEPKAHUSI COOOIIEHUS.



Nudpopmanmonnsle  mnpouecchl. Ilepemaya uHpopmanmu. McTOUHUK,
MpUEMHHK, KaHall CBS3W, CUTHaN, KoaupoBaHue. Vckaxxkenwe uHpopmanuu Mpu
nepenade. CKOpOCTh TMepelauyd JaHHBIX MO KaHAIy CBS3U. XpaHEHUe
uHpopmaru, o0bEM mnamsaTu. OO6pabotka wuHopmanuu. Bunbl 00paboTku
nHpopMalMK:  MOJYy4YeHHWE  HOBOTO  COJEpkKaHUs, HU3MEHEHue  (PopMbl
npexacrasinenus uHpopmanuu. Ilouck wundopmanuu. Pone unbopmanmu u
MH()OPMAIIMOHHBIX MTPOIIECCOB B OKPYKAIOIIEM MHUPE.

Cucrembl. KOMIOHEHTBI CHCTEMBI M HX B3auMmopencTBUe. (CUCTEMBI
yhnpaBjieHus. YTpaBlieHHe Kak HHHOpMaIMOHHbBIN miporiecc. OOpaTHas CBS3b.

Cuctembl cumucieHus. Pa3BépHyTas 3amuch ILEIbIX M JPOOHBIX YHCENT B
MO3UIIMOHHBIX CHCTeMax cuucieHus. CBOWCTBA MO3UIIMOHHOW 3amUCH 4YHCIIA:
KOJMYECTBO LU(P B 3aMKCH, MPU3HAK JCIUMOCTH YKCJIa HA OCHOBAHHE CHUCTEMBI
CUHMCJICHUS. AJITOPUTM TIEPEBO/IA LIEJIOTO Ynciia u3 P-MYHOM CUCTEMBbI CUMCIICHUS B
JECATUYHYI0. AJITOPUTM IME€peBOJla KOHEUYHOW P-wuHON JpoOu B JECATUUYHYIO.
AJNTOPUTM TIEpeBOja IEJIOTO YWCIa U3 JCCATUYHOM CHUCTEMBbI CUMCIICHHS B P-
n4Hyr0. /[BouuHasi, BOCbMEpHYHAsl U IIECTHAAIATEPUUYHAs CHUCTEMbl CUHMCIICHHUS,
NepeBoj, 4YHUCEeI MEXKIYy OTUMU cUCTeMamMu. Apudmernueckue omnepanuu B
MO3UIMOHHBIX CUCTEMAaX CUMCIICHUS.

[IpencraBieHne LENbIX U BEIECTBEHHBIX YNCEI B MAMSATH KOMIIBIOTEPA.

Konuposanne TtekcToB. Kommpoka ASCIl. OpgnobGaiiTHBIE KOJUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenne uHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOIIEHHUIA.

KomupoBanne  uzoOpaxenuit. Onenka  MHPOPMAIMOHHOTO  00BEMA
pacTpoBoro rpau4eckoro u3o0pakeHus NP 3aJaHHOM pa3pelIcHUU W TIyOHHe
KOJUPOBAaHUS 1IBETA.

KoaupoBanue 3Byka. Ouenka nHpopMarmoHHOro 00b€Ma 3BYKOBBIX JAHHBIX
IIPU 3aJIaHHBIX YaCTOTE TUCKPETU3ALMU U PA3PAIHOCTUA KOJUPOBAHMUS.

Anrebpa noruku. BeickasepiBanusa. Jlormyeckwe omepanuu. TaOmuimpl
HMCTUHHOCTH JIOTUYECKUX ONEpalUil «IU3bIOHKIUSY, KKOHBIOHKIIUSA», «KHHBEPCUS,
CUMIUTMKALMS», <«OKBUBajdeHUUs». Jlormdueckue BbIpakeHUs. Bprunciienue
JIOTUYECKOT0 3HAYEHUs COCTABHOI'O BBICKA3bIBaHMS IMPU H3BECTHBIX 3HAYEHUAX
BXOJIAIIMX B HErO0 OJJIEMEHTAPHBIX BbICKa3biBaHUN. TaOiMIBI UCTUHHOCTH
JIOTUYECKUX BhIpakeHUil. JIornyeckue onepanuu U onepauy Haj MHOKECTBAMH.

[Ipumepbl 3akOHOB anreOphpl JIOTHMKUA. OKBHUBAJIEHTHbIE MpeoOpa3oBaHUs
Joruueckux BolpaxkeHuil. Jlormdeckune QyHkuuu. IlocTpoeHHe JTOrHYECKOTO
BBIDQKECHUSI C JaHHOW TaOnuIed HWCTUHHOCTH. JlorM4eckue dSJIeMEHTHI
kommnbiotepa. Tpurrep. Cymmarop. [loctpoeHre cxeMbl Ha JOTMUECKUX AJIEMEHTaX
M0 JIOTUYECKOMY BBIPAXKEHHUIO. 3aIlUCh JIOTMUYECKOTO BBIPAKEHUS MO JIOTUYECKOU
cXeMme.



NupopmManuoHHbIe TEXHOJIOIHH

TexkctoBbiii mpouieccop. PepgaktupoBanne u dopmatupoBanue. IIpoBepka
opdorpapun um rpammatukud. CpencTBa NOHMCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnons3zoBanue  ctwieid.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHTbl. CHOCKH, ornasieHue. OOnaunbie cepBuchl. KonnexkTuBHas padora c
JOKYMEHTOM. WHCTpYMEHTBI pELEH3UpPOBaHUS B TEKCTOBBIX MPOLECCOPAX.
HenoBass mnepenucka. Pedepar. IlpaBuna muTUpoBaHUS HCTOYHUKOB U
oopmienus 6udauorpapuyeckux ccoltok. OopmiieHue cnucka JUTepaTyphl.

BBon m300pakeHuil C KCMONB30BAHUEM PA3NIMUYHBIX IU(PPOBBIX YCTPOUCTB
(u1dpoBbIX (poTOanmapaTtoB U MHKPOCKONOB, BUIEOKAMEp, CKaAaHEPOB U JIPYTUX
ycTpocTB.). ['paduueckuit pemakrop. OOpaborka rpaduyeckux OOBEKTOB.
PactpoBas u BekropHas rpaduka. opmatsl rpapuueckux Qaitnos.

O6paboTtka wu300pakeHUsT U 3ByKa C HCIOJIb30BaHUEM HHTEPHET-
IIPUIIOKEHUM.

MynbTuMeua. KomMmrmbroTepHbie IIPE3CHTAIUH. Hcnons3oBanue
MYJbTUMEIUHHBIX OHJIAWH-CEPBUCOB JIJI Pa3paOO0TKH MPE3CHTAIMN MPOSKTHBIX
paboT.

[IpyuHUIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
11 KIJACC

udpoBasi rpaMOTHOCTDH

[IpuHUKIIBI TOCTPOEHUS U AlapaTHble KOMIOHEHThI KOMIIBIOTEPHBIX CETEM.
CerteBbie npotokonbl. Cetb MHTEepHeT. Anpecauus B cetu MHTepHer. Cucrema
JTOMEHHBIX UMEH.

Be6-caiir. BeO-ctpanuma. BsauMmopelictBue Opay3epa ¢ BeO-cepBepoM.
Jlunamudeckue cTpanuilsl. Pa3paboTka HHTEpHET-NIpHIoKeHu (caiiToB). CeTeBoe
XpaHEHUE JaHHBIX.

Buast  pestensHoctm B cetd  MHtepHer. CepBuchl  MHTepHeTa.
['eonndopmarmonabie cUCTEMBI. | €0JIOKalIMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH
(HampuMep, JIOKalMs MOOWJIBHBIX TENe(POHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), ”HTEepHET-TOPTOBIISA, OPOHUPOBAHUE OMIIETOB, TOCTUHUII.

l'ocynapcTBeHHbBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHblE CETH —
OpraHu3anus KOJUIEKTUBHOTO B3aWMOJECUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: TpaBWia TMOBEJACHUS B KuOepmpocTpancTtBe. [Ipobnema mommuHHOCTH
nosryaeHHoi nHopmarmu. OTKpITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE U JKOHOMHYECKHE YIPO3bl, CBS3aHHbIE C HCIOJIb30BaHUEM
WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui. OOmue mpoOieMbl 3aluThl
uHpopmanmn  u  uHboOpManMOHHOM  Oe3zomacHocTu. CpencTBa  3alIUTHI
nHpOpMallMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATHU3UPOBAHHBIX
nHpopmanmonHeix cucremax. IIpaBoBoe oOecnedyenne UHOOPMALMOHHON



6e3onacHoctu. llpenoTBpallieHre HECAaHKIMOHMPOBAHHOTO JOCTyNa K JIMYHOM
KOH(HIEHIIMaIbHON HH(pOpMaLUU, XpaHSAILIEHCs Ha MEPCOHAIBHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOHCTBax. BpenoHocHOE mporpaMMHOE 00€CIeUeHUE U CIOCOObI
O00ppOBI ¢ HUM. AHTHUBHUpPYCHBbIE Hporpammbl. OpraHu3anus JUYHOIO apXuBa
uHpopmanuu. PezepHoe konuposanue. [laponbHas 3aniuTa apxusa.

NudopmaiimoHHple TEXHOJOTMM M NpOo(ecCHOHaNbHas JI€ATEIbHOCTD.
Wudopmarmonnsie  pecypebl.  LludpoBas sxoHomuka.  HMubopmarmonHas
KyJbTypa.

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Mopenu u moaenupoBanue. llenn monenupoBanus. COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY 00BEKTY WK Tpolieccy. Dopmanu3anus NpUKIaAHbIX 3a1a4.

[IpencraBienne pe3yiabTaTOB MOJACIUPOBAaHUS B BHUAE, YIAOOHOM IS
BOCHPUATHS YeJIOBEKOM. [ paduyeckoe npeacTaBlIeHne TaHHbIX (CXEMbl, TabJIUILIbI,
rpaduxn).

I'padpr. OcHoBHble moHsATHA. Buasl rpados. Pemienue anropuTMuuecKux
3a/lay, CBSA3aHHBIX C aHAIM30M rpadoB (IOCTPOCHHUE ONTUMAJIBHOIO MYTH MEXIY
BepIIMHAMH Tpada, oOmpeaesieHne KOJUYEeCTBA PA3IMUHBIX TYTeH MEXIy
BEPIIMHAMHI OPUEHTUPOBAHHOIO AlIUKIMYECKOTro rpada).

HepeBbsi. bunapHoe nepeBo. [luckpeTHble Urpbl JBYX WIPOKOB C TOJIHOMN
uHpopmanueil. Iloctpoenue nepeBa mepedbopa BapHaHTOB, ONKUCAHUE CTPATErHU
UTpbl B TAOJUYHOHN (popMme. BrIMTphIlIHbIE CTpaTeruu.

Hcnonp3oBanue rpadoB U AepeBbEB NPU ONMHUCAHUU OOBEKTOB M IPOLECCOB
OKPY’KaroIlero Mupa.

AJITOPUTMBI U IPOTPAMMHUPOBaHUE

Omnpenenenrne BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHUIIUX AJITOPUTMOB
YIpaBICHUS HUCHOJHUTENSMU M BBIYUCIUTENIBHBIX alroputMmoB. OmpeseneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPeOyeMbIil pe3ynbTar.

Orambl pemeHus 3aJad  Ha KOMIIbIoTepe. SfI3bIK  IpOrpaMMHpPOBaHUS
(ITackams, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMH SI3bIKA
IpOrpaMMHUpoOBaHus.  THUIBI  JaHHBIX:  LEJOYUCIECHHBIC,  BEIECTBEHHBIE,
CUMBOJIbHBIE, JIornueckue. BetBiaenus. CoctaBHble yciioBUA. LIMKIBI C yCIOBUEM.
uknel 1o nepeMeHHo. Mcnonb30BaHue TaOIUIT TPACCHPOBKH.

Pa3zpaboTka u mporpamMmHasi peaau3anusi aarOpUTMOB PEIIEHUS TUIIOBBIX
3ajad 0a3zoBoro ypoBHs. [IpuMmepbl 3agad: aaropuT™Mbl OOpaOOTKHM KOHEYHOU
YUCIIOBOM IOCJIEI0BATEIBHOCTH (BBIYMCIEHUE CYMM, IIPOU3BEIEHUM, KOJIUYECTBA
AJIEMEHTOB C 3aJaHHBIMM CBOMCTBAaMHM), AJITOPUTMBI AHAIW3A 3alMCH YUCEN B
MO3ULMOHHOM CHUCTEME CUHUCJIECHMS, alrOPUTMbl pELIEHUS 3a7a4 METOJ0M
nepedbopa (mouck HauOOJbLIEr0 OOLIEro JAENUTENsl ABYX HaTypajbHBIX YHUCEN,
IIPOBEPKA YUCiIa HAa MPOCTOTY).



O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MIPOrpaMMHUPOBAHHUS 111 00paOOTKH CUMBOJIBHBIX CTPOK.

TabnuuHble BEIMYMHBI (MAcCUBBI). AJTOPUTMBI PabOTHl € 3JIEMEHTaMU
MaccuBa C OJHOKPAaTHBIM IPOCMOTPOM MAacCHBAa: CYMMHMPOBAHHE DJIEMEHTOB
MacCHBa, MOJACYET KOJUYECTBA (CYMMBI) 3JIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOIINX
33IaHHOMY YCIIOBUIO, HAaxO0XXJICHUE HauOOIbIIero (HaMMEHBIIEr0) 3HAYCHUS
AJIEMEHTOB MAacCHBa, HaXOXXJIEHHE BTOPOrO MO BEJIWYMHE HAMOOJBIIETO
(HauMEHBIIIET0) 3HAYEHUS, TUHEUHBINA MMOUCK DJIEMEHTA, MEPECTaHOBKA YJIEMEHTOB
MaccuBa B 00OpaTHOM MOPSJIKE.

CopTupoBka OJHOMEpPHOTO MaccuBa. IIpocTele METONBI COPTHPOBKHU
(Hampumep, MeToj TMy3bIpbKa, METOJ BBIOOpPA, COPTHUPOBKA BCTaBKaMu).
ITonmmporpamMMsl.

NuHpopmManmoHHbIE TEXHOJIOIHH

AHnanu3 gaHHbIX. OCHOBHBIE 3a/JlauM aHAJIM3a [IaHHBIX: MPOTHO3MPOBAHUE,
kinaccuuKkalus, KiacTepusalus, aHanu3 OoTKiIoHeHuil. [locienoBaTenbHOCTD
peleHus 3ajad aHain3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KayecTBa JIAHHBIX, BHIOOP /WM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHue JaHHBIX,
BU3yaIu3alus JaHHBIX, MHTEPIIPETAIUs PEe3yIbTATOB.

AHanu3 JTaHHBIX C TOMOIIBI0 DJIEKTPOHHBIX TaOJuIl. BbruncieHne cymMmbl,
cpenHero apuMeTHuecKoro, HauOOJBIIEro U HAMMEHBIIIEr0 3HAYCHUN TUana3oHa.

KomnerorepHo-MaremMaTH4YeCKHe MOJEJIH. Oranbl KOMITBIOTEPHO-
MaTEMaTUYECKOTO MOJICJIUPOBAHMS: TOCTAHOBKA 3a/ayd, pa3paboTKa MOJENH,
TECTUPOBAHUE MOJIENIM, KOMIIBIOTEPHBIA HKCIEPUMEHT, AaHalIU3 PE3yIbTaTOB
MOJEIUPOBAHMUS.

YucnenHoe pemieHne ypaBHEHUH ¢ MIOMOIIBIO ITOI00pa mapaMeTpa.

Tabmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnil 00 OMHOTHMHIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roToBO 0a30if naHHBIX. 3amojHeHWe 0a3bl MaHHbIX. [lowWiCK, cOpTHUpOBKA U
dbunbpTpanusa 3amnuceil. 3ampockl Ha BBIOOPKY JAaHHBIX. 3alpPOCHI C MapaMeTpaMH.
Boluncnsiembie moss B 3ampocax.

MmuoroTtabnuunbie 6a3bl JaHHBIX. THIBI CBS3EH MEXKIY TaOIUIaMH. 3ampOCh
K MHOTOTa0JIMYHBIM 0a3aM JTaHHBIX.

CpelncTBa UCKYCCTBEHHOTO HMHTeIUIeKTa. CepBUCHl MAIIMHHOTO TMEPEBOJa U
pacmo3HaBaHus YCTHOW peun. HMmeHtudukamus W TOHCK HM300paKeHUH,
pacnio3naBanue ymil. CamooOyuaromuecs cucTeMbl. VICKyCCTBEHHBI WHTEUICKT B
KOMIIBIOTEPHBIX Urpax. Vcnonp30BaHHE METONOB MCKYCCTBEHHOI'O WMHTEIUICKTA B
oOydJarommx cuctemax. Vcmoib30BaHNE METOJ0B MCKYCCTBEHHOTO WHTEJICKTA B
poboroTexnuke. MurtepHer Bemieil. IlepcnekTHBBI pa3BUTUS KOMIIBIOTEPHBIX
MHTEJUIEKTYaJIbHbBIX CUCTEM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUSA (BA3OBBIN YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE ~ PE3yNbTAaThl  OTPAXKAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMOW UEHHOCTHBIX OpHUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX
yOeXJeHul, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM ILEHHOCTSIM  POCCHICKOTO
oOLIEeCTBa, pacCIIMPEHHE KU3HEHHOI'O OMbITa M ONBITA ACSITENILHOCTH B IpOIlecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HallpaBieHUU
BOCHHUTATENIbHON JesTeNbHOCTU. B pe3ynpraTe nzyuenuss nHGOpMaTUKU Ha YPOBHE
cpenHero obmero oOpa3oBaHus y oOywaromerocs OyayT c(opMupOBaHbBI
CJIeIyIOIINE JINYHOCTHBIC PE3YJIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHAa U TPaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATalONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U NHGOPMAIIMOHHON 6€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoONH, AUCKPUMHUHAIIMK IO COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHNE 3HAaUeHUSI HHPOPMATUKH KaK HaAyKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CHOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC pPEIlEHUS,
OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIKOYAas JCTETUKY HAy4YHOIO H
TEXHHUYECKOT0 TBOPYECTBA;

CHOCOOHOCTh BOCHPUHMMATH Pa3lIU4YHBbIE BHUJbBI HCKYCCTBA, B TOM YHCIE
OCHOBaHHbBIE Ha MCTIOJIb30BAHUH WH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3n4ecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO W 0Oe3omacHOro  oOpasza  JKWU3HHU,
OTBETCTBEHHOI0 OTHOILIEHHS K CBOEMY 3IO0pPOBbIO, B TOM YHCIE€ M 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AKTMBHOW JEATEIBHOCTU TEXHOJOIMYECKOW Y COLHUAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JIOCTWKEHUSX MHPOPMATUKHM U  HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynyliei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HaHHE TJI00aIBHOr0 XapakTepa 3KOJOTMYEeCKHX MpoOJjeM U MmyTed ux
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI UHPOPMATUKHU, TOCTHKEHHUSIM HAyYHO-TEXHUUECKOIO Mporpecca
U OOUIECTBEHHOW TMPAaKTHUKW, 3a CYET TOHMMAHHS POJM HHPOPMAIUOHHBIX
pecypcoB, HMH(OPMAIMOHHBIX MPOILIECCOB U HH(DOPMAIMOHHBIX TEXHOJOTUH B
yCIOBUAX HUGPOBOM TpaHchopMalMu MHOTHUX cQep KU3HU COBPEMEHHOTO
00IIIeCTBa;

OCO3HAHHE IIEHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mporecce nocTukeHUs JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI
no wuHpopMaTuke Yy OOYYaIOIIUXCS COBEPIIEHCTBYETCS HSMOLMOHAJIBHBIH
UHTEJUIEKT, PEANOoNaranmii chopMiupoBaHHOCTS:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAILIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JTOCTH)KEHHUIO LENH U
ycrnexy, ONTUMHU3M, WHULHUATHBHOCTb, YMEHHE JEHCTBOBAaTh MCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIECHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOLLEHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHumss HMHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanus y oOyuarwomerocss OyayT cQOpMUpPOBaHBI MeETAaNpPEeIMETHBIE
pe3ynbTaThl, OTPaXEHHBIE B YHHBEPCATHHBIX yUEOHBIX ICHCTBHAX, a HMEHHO:
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE YyueOHbBIE IEHCTBHS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
TEHCTBHS, COBMECTHAS JIEATEIHHOCTb.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSATCILHO  (OPMYyJIMpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €& BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBECHHBIM NMPH3HAK WM OCHOBAHUS I CPaBHCHMS,
Kiaccudukauu u 006001eHNS;

OTIPENIETATh IETH JEeATSIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
TOCTH)KCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaTeiBaTh IUIAH PEIICHUs MPOOJIEMBl ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepUATBHBIX U HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B IEATEIHHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB
TeJISIM, OIICHUBATh PUCKH ITOCIICICTBUH JESITEITbHOCTH;

KOODJMHUPOBATh W  BBHINOJHATH paboOTy B  YCIOBUSX  PEAIBHOTO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KMU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEIILHOMY MOUCKY METOJ/IOB PEIICHUS PAKTUYECKUX 3a]1a4, PUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OBJIAJIETh BUJAMU JCSATEIBHOCTA IO TIOJIYYEHUIO HOBOTO 3HAaHHS, €T0
WHTEPIpPETAlY, TMPEeoOpPa3OBaHUI0 ¥ TPUMEHEHUIO B Pa3UYHBIX YYEOHBIX
CUTYallusX, B TOM YKCJIE TIPU CO3/IaHNN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dopMHupOBaHWE  HAYYHOTO THUMA  MBIIUICHUS, BIaJCHUE  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMHA W METOJAMU;



CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JESTEHPHOCTH U )KU3HCHHBIX CUTYAITUX;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ady,
BBIBUTATh THUNOTE3y €€ pelieHUs, HaXOAUTh apTyMEHTHI [JIS JT0Ka3aTeIbCTBA
CBOMX YTBEP)KIICHHM, 3a/1aBaTh MTAPaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh 1I€JICHAMPABICHHBIN TMOUCK IMEPEeHOCca CPEJICTB U CIOCOO0B
NercTBUS B IPOGECCUOHATIBHYIO CPEIY;

NEPCHOCUTh 3HAHWS B TIO3HABATEIBHYIO U MPAKTHYECKYH 00JIacTH
KU3HEEATEITHHOCTH;

UHTCTPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJiaraTb OPUTHHAIBHBIC MOJXOABI U PEIICHHS,
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaumeii:

BJIa/ICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEJTbHO ~ OCYIIECTBIIATh  IOUCK,  aHajdu3, CUCTEMATU3alMI0 |
UHTEPIIpETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IpeICTaBICHUS;

co3faBaTh TEKCTbl B pa3IM4HbBIX ¢opmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallMK W IIeJIEBOM  ayJUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy
NpEe/ICTABIICHUS U BU3YyaJIU3allHH;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MHGpOpMAINH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTraHU3AI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHWUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUCHBI, PECYpCOCOEpEeKeHHs, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacCiio3HaBaTb HeBep6aHI>HI>Ie CpeaAcCTBa O6IIICHI/I$I, IIOHUMATh 3HAYCHUC
COLMAJIbHBIX 3HAKOB, pPacCIlO3HAaBaTh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ nu
YMETbh CMSTYaTh KOH(IJIUKTHI;



BIAJETh  PAa3JIUYHBIMM  criocoO0amMu  OOUIEHHWS U B3aUMOJEHUCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHIWBUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

OPUHUMATh €M  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBATH ACHUCTBHUS MO €€ TOCTUKEHHIO: COCTABIIATh

IiaH JEWCTBUM, pacupeacssiTh POJU C YYETOM MHEHHH YYAaCTHUKOB,
00CYXJ1aTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHUMBAaTh KauyeCTBO CBOErO BKJAJa M KaXJOr0 yYAaCTHUKA KOMAaHJIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHMWBATh HJAEH C TMO3HMIUU HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3IUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEJIBHYIO NIE€SITENIBHOCTh, BBISBIATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Opa30BaTEIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTABJIATH IUTAH pPEIICHUs TNpoOsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U



OCHOBAaHMM; UCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTyalluu, BhIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHUKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATENbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpornecce mzyuenust kypca nHbopmatuku 06a30Boro ypoBHs 6 10 knacce
o0ydJaromumMucs Oy1yT JOCTUTHYTHI CICAYIOIIUE TPEAMETHBIE PE3YIbTaThI:

BJIAJICHUE TPEJACTABICHUSIMH O POJXM HH(MOPMAlMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, MOHATHAMU «UH(POpMALIHIY,
«MH(QOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhhexT», «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMA YIIPABICHHUY;

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, IOJIYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOJAUTH IMPUMEPHI
MCTOYHUKOB MX MOJIYYCHHs U HAMPABIICHUS HCTOJIb30BaHMUS;

MOHMMAaHHE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOWIJIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTU;

BJIa/ICHHE HABbIKaMHU PAaOOTHI C ONEPAIMOHHBIMU CHCTEMAaMH, OCHOBHBIMH
BUJIAMUA TPOTPAMMHOTO OOECMedYeHusl JUIsg pelieHus Y4YeOHBIX 3a7ad  IIo0
BBIOPaHHOM CIICIIUATN3aINNT;

coOmioieHne TpeOOBaHUM TEXHUKU O€30MaCHOCTH U TWTHMEHBI TpH padboTe ¢
KOMITBIOTEpaMH U JPYTMMH KOMIIOHEHTaMH IHU(PPOBOTO OKPYKEHUS, TOHUMAHHE
MPABOBBIX OCHOB HWCIOJB30BAHMS KOMITBIOTEPHBIX TpOrpaMM, 0a3 JaHHBIX U
MaTepHalioB, pa3MENIEHHBIX B ceTu HTEpHET;

MOHMMAaHWE OCHOBHBIX TMPHUHITUIIOB JHCKPETH3AIMU PA3JIMYHBIX BHJIOB
uHbopMaIK, yMEHHE ONpeneisaTh WHPOPMAIMOHHBIM OOBEM TEKCTOBBIX,
rpadugecKnx U 3ByKOBBIX JAHHBIX MPU 33JaHHBIX TTApaMeTpax TUCKPETU3AIUY;

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJbI, JOIMYCKAIOUIME OJHO3HAYHOE
JEKOJIMPOBaHUE COOOIIEeHUN (TIPePUKCHBIE KObI);



BJIQ/JICHUE TEOPETUYECKUM anmnaparoM, MO3BOJIAIOIIMM  OCYIIECTBISATh
MPEACTAaBICHUE 3aJaHHOIO0 HATYpPaJbHOI'O YHUCJIAa B Pa3IMYHBIX CHCTEMax
CUMCIICHUS, BBIIOJHATh NPEoOpa3oBaHUsl JIOTMUECKUX BBIPAKEHUH, HCIHOJIb3Ys
3aKOHBI aNreOpbl JOTUKHY;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

B mpouecce nzyuenus kypca nuHPpopMaTtuku 0a3oBoro ypoBHA ¢ 11 knacce
oOy4aromumMucs OyayT JOCTUTHYTHI CIAEAYIOIINE MPEAMETHBIEC PE3YNIbTATHI:

HaJIMYWeE MPECTaBICHUN 0 KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
mMupe, 00 Oo0mMX NpUHIUNAX pa3padOTKu M (YHKIUOHUPOBAHUS HMHTEPHET-
IIPUIIOKEHUM;

NOHMMaHWe Yrpo3 HMHPOPMALUMOHHOM O€30MaCHOCTH, MCIOIb30BAHUE
METOJIOB M CPEACTB NPOTUBOJCHCTBUSA JTHUM Yyrpo3aM, COOJIIOJICHHE MEp
0e30MacHOCTH, MPEJOTBPAIAOIINX HE3aKOHHOE PACIPOCTPAHEHHE MEPCOHATBHBIX
TaHHBIX;

BJIQJICHME  TEOPETUYECKUM  amlmaparoM,  MO3BOJISIIOIIMM  OIpPEACNAThH
KpaT4allliuii MyTh BO B3BEUIEHHOM Trpade ¢ KOJIWYECTBO MyTEeH MEXIY
BEPLIMHAMHU OPUEHTHPOBAHHOTO allUKIMYECKOro rpada;

YMEHHE YUTaTh W TIOHUMaTh IPOrPaMMBbl, PEAINU3YIOUINE HECI0XKHbIE
JITOPUTMBI 0OPAOOTKH YUCIIOBBIX U TEKCTOBBIX JIAHHBIX (B TOM YHCJIE MAaCCHUBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOPAHHOM JUIsl H3YYEHHsS YHHUBEPCAJIBHOM S3BIKE
nporpamMmmupoBanusi Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#),
aHaAJIM3UPOBATH AITOPUTMBI C MCITIOJIIB30BAHUEM TaOJIUI] TPACCUPOBKHU, ONPEIEISThH
0e3 HCHOJb30BAHMS KOMIIBIOTEpA PE3Y/IbTaThbl  BBIIOJHEHUS  HECIOXHBIX
OporpamM, BKJIIOYAIOIIMX IUKJIbI, BETBJICHUSU MOJNPOrpaMMBbl, NMpPHU 3aJaHHBIX
UCXOJIHBIX JaHHBIX, MOAU(PUIUPOBATH TOTOBBIE NMPOTPAMMBI JJIsi PEILIEHUS HOBBIX
3a/1a4, MCIOJB30BaTh KX B CBOMX MpPOrpaMMax B KadecTBE IOAIPOrpaMM
(mpouenyp, GpyHKIHiD);

YMEHHE  peanu30BbIBaTh HAa  BBIOpAHHOM  JUISI  W3YYEHHUS  SI3bIKE
nporpamMmmupoBanus Bbicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIOBBIE AITOPUTMBI OOpPAaOOTKM 4YHUCEN, YHUCIOBBIX IIOCIEI0BATEIBHOCTEN U
MacCHBOB: IPEJCTAaBIECHUE 4YHUCIa B BUJE Ha0Opa MNPOCTBIX COMHOXKHUTENIEH,
HAX0XJIEHUE MAaKCUMaJIbHOW (MUHHMAaJbHOW) IU(pPHl HATypadbHOIO YHCIA,
3aMCAHHOIO0 B CHUCTEME CYMCIEHHS C OCHOBaHHMEM, He mnpesblmaromum 10,
BbIYHCIIEHHE OOOOMIEHHBIX XapaKTEPUCTHK 3JEMEHTOB MacCHBA WJIH YHUCIOBOU
MOCIEIOBATENBHOCTH  (CYMMBI, TPOM3BENICHUS, CpEIHEro apupMeTHIECKOro,
MUHHAMAJIBHOTO M  MAaKCHUMAaJbHOTO  3JIEMEHTOB, KOJIMYECTBA  3JIEMEHTOB,
YIOBJIETBOPSIIONINX 3aJaHHOMY YCIIOBUIO), COPTUPOBKY 3JIEMEHTOB MaCCHBA;



YMEHUE HCMOJb30BaTh TaOiAW4HbIe (pEeslUOHHBIE) ©0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBIIATH 3alpochl K 0a3aM JAaHHBIX (B TOM 4YHUCJE 3ampochl C
BBIUMCIIIEMBIMU TOJISIMU), BBINOJHATH COPTUPOBKY M IMOMCK 3amuced B 0aze
JaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y JaHHBIX, YMEHUE MCHOJIb30BATh
ANEKTPOHHbIE TAOMUIBl JJI aHaAIM3a, NPEACTaBIeHUS U OOpabOTKU JaHHBIX
(BKJIIOYAsi BBIYMCICHHUE CYMMBI, CpPEIHEro apu(pMeTH4YecKoro, HauOOIbIIETO U
HAaMMEHBLIETr0 3HAUYECHUH, pellieHne ypaBHEHU);

YMEHHE HCMOJIb30BaTh KOMIBIOTEPHO-MATEMaTHUYECKIE MOJEIN AJisl aHAIKU3a
O00OBEKTOB M TMpoLeccoB: (OPMYIUPOBATH LENb MOJEIUPOBAHUS, BBITOIHATH
aHalIM3 pe3yJIbTaTOB, IMIOJYYEHHBIX B XOJ€ MOJIETUPOBAHUS, OLIEHUBATH
COOTBETCTBHE MOJEIN MOJIETUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTaBIATh
pPE3yNIbTaThl MOJICIMPOBAHUS B HATJISIIHOM BUJIE;

YMEHHE OpraHU30BBIBaTh JIMYHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
MCIIOJIb30BaHUEM PA3JIMYHBIX IIU(PPOBBIX TEXHOJIOTUH, TOHUMAaHUE BO3MOXKHOCTEMH
U(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUGPOBBIX 00pa30BaTENbHBIX
CEpPBUCOB,  TOHMMAaHHE  BO3MOXXHOCTEH W  OrpPaHMYEHUN  TEXHOJOTHUM
MCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMYHBIX 00JACTAX, HAIMYUE MPEACTaBICHUI 00
UCIIOJIb30BaHUHM MH(GOPMAIIMOHHBIX TEXHOJIOTHH B pa3IMUHBIX MPOPECCHOHATBHBIX

chepax.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndposas rpaMmoTHOCTH
11 Kommnerorep: anmapaTHoe U IpOrpaMMHOE 6 bubnuorexa [JOK
' obecnieuenue, (paittoBas cucrema https://m.edsoo.ru/af8b25f4
Hroro mo pazueny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKHU
51 Nudopmanus u uHGOpMAITMOHHBIE 5 bubnuoreka [IOK
' HPOLIECCHI https://m.edsoo.ru/af8b25f4
59 [IpencraBnenue nadopmaruu B 8 bubnuoreka [IOK
' KOMITBIOTEPE https://m.edsoo.ru/af8b25f4
bu6mmoreka [JOK
2.3 C) 0 8 1
JIGMELITEL AIIrebpRt oTHi https://m.edsoo.ru/af8b25f4
Hroro mo pazgeny 21
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
TexHonmoruu 06pabOTKH TEKCTOBOM,
3.1 rpagu4ecKoil 1 MyJIbTUMEIUHHOMN 7 1 bubmorexa HOK
' P v A https://m.edsoo.ru/af8h25f4
nHpopMaruu
Utoro mo pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
bubmmoreka [{OK
1.1 C 5)
eTeBbie NH()OPMAIITMOHHBIE TEXHOJIOTUH httos://m.edsoo.ru/fA7857€0
. bubmuorexa [JOK
1.2 O 3
CHOBBI COUHMATLHOM HH(pOPMATHKL https://m.edso0.ru/f47857e0
Hroro mo pazueny 8
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 nu 5) 1
HpOPMALHOHHOE MOACIHPOBANHE https://m.edsoo.ru/f47857e0
Hroro mo pazgeny 5
Pa3znen 3. AnroputMbl 1 MpOrpaMMHUpPOBaHue
31 AJTOPUTMBI U JIEMEHTHI 11 1 bubnuoreka [JOK
' MpOrpaMMUPOBAHUS https://m.edsoo.ru/f47857e0
Utoro no pazneny 11
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH
bubmuoreka [JOK
4.1 C) 0 6
HCHIPOHHRLC TEOHTIH https://m.edsoo.ru/f47857e0
bu6mmoreka [JOK
4.2 b 2
A3bl AQHHRIX https://m.edsoo.ru/f47857e0
4.3 CpencrBa HCKYCCTBEHHOTO MHTEJIEKTA 2 bubnuorexa [IOK



https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
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Hroro no pazneny

10
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https://m.edsoo.ru/f47857e0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
TexHuka 6€30MaCHOCTH U TUTHUEHA
1 pu paboTe ¢ KOMIBIOTEPAMHU 1 bubmorexa HOK
PP PAMH. https://m.edsoo.ru/820e7a19
[TpuHtnB pabOTHI KOMITBIOTEPA
5 TeHneHu pa3BUTHS 1 bu6moreka [IOK
KOMIIBIOTEPHBIX TEXHOJIOTHI https://m.edsoo.ru/06b14abb
3 [Iporpammuoe obecrnieueHne 1 bubnuoreka [IOK
KOMIIbIOTEpA https://m.edso0.ru/dc08b2c6
. bu6mmoreka [IOK
4 Onepauui ¢ paiiamu i nankavi L https://m.edsoo.ru/228ee427
5 PaboTa ¢ nmpuknagHpIM 1 bubnuoreka [IOK
MIPOrpaMMHBIM 0OecIieuYeHuEM https://m.edsoo.ru/cdfae35e
3aK0HOIATEILCTBO POCCUICKOM
6 ®denepannu B 06JaCTH 1 bubmmorexa [JOK
ACPalt https://m.edso0.ru/06a855bf
MPOrPaMMHOTO O0ecTieueHust
bubnuoreka [JOK
7 1
Alporririoe KoupoBaHe https://m.edsoo.ru/38214cec
[Tonxoapl K UBMEPEHUIO bubnunoreka [JOK
8 1
uHpopMaIuU https://m.edsoo.ru/9deef96b
9 WHpopmalioHHbIE TPOLIECCHI. 1 bubnuoreka [IOK
Ilepenaya u xpanenue HHGOpPMALIUU https://m.edsoo.ru/da4dd13d
10 O6paboTtka nHpopmanuu 1 bubnuoreka [IOK



https://m.edsoo.ru/820e7a19
https://m.edsoo.ru/06b14abb
https://m.edsoo.ru/dc08b2c6
https://m.edsoo.ru/228ee427
https://m.edsoo.ru/cdfae35e
https://m.edsoo.ru/06a855bf
https://m.edsoo.ru/38214cec
https://m.edsoo.ru/9deef96b
https://m.edsoo.ru/da4dd13d

https://m.edso00.ru/60f2394f

11 Cucrembl, KOMIIOHEHTBI CUCTEM U UX bubnmoreka [JOK
B3anMMOJICHCTBHE https.//m.edsoo.ru/abbcd321
bubmmoreka [{OK
12 C
HMCTEMBI CHHCITCHI https://m.edsoo.ru/b3b712c0
ANropHTMBI IIepeBoJia uncen us P-
13 WYHOM CUCTEMBI CUMCIICHUS B bubmiorexa HOK
https://m.edso0.ru/06c384e6
JECSITUUHYIO M 00paTHO
JIBonyHasi, BOCbMEpPUYHAS U
14 mecTHAAIATEPUIHAST CHCTEMBI bubmmorexa [TOK
AiHaTep https://m.edsoo.ru/abbcd321
CUHCIIEHUS
15 Apudmernueckue onepanuu B bubnuoreka [IOK
MO3UITHOHHBIX CHCTEMAaX CUHCIICHUS https://m.edsoo.ru/de2c5353
[IpencraBnenue ueabx u
16 BEILECTBEHHBIX YHCET B ITAMSITH bubmorexa HOK
m https://m.edsoo.ru/b2010e6e
KOMITIbIOTEpA
bu6mmoreka [IOK
17 K
OZIPOBAHME TCKCTOB https://m.edsoo.ru/8f8cd2ch
bu6mmoreka [JOK
18 K 0 7|
OAIMPOBATHE H30DPAIEHHH https://m.edsoo.ru/5dd23ae4
bubmuoreka [JOK
19 K
O/WIPOBAMHE SBYKA https://m.edsoo.ru/a8b48364
20 Bricka3piBanus. Jloruueckue bubnuoreka [JOK
ornepanuu https://m.edso0.ru/61d9006a
Jlornueckue BeipaxkeHus. TaOIUIbI
21 UCTUHHOCTH J'IOI}:)I/I‘ICCKI/IX ) bubmotera [JOK
. https://m.edsoo.ru/4c662a0d
BBIpaKEHUI
22 Jlornueckue onepanuu U onepannu bubnuoreka [IOK



https://m.edsoo.ru/60f2394f
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/b3b712c0
https://m.edsoo.ru/06c384e6
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/de2c5353
https://m.edsoo.ru/b2010e6e
https://m.edsoo.ru/8f8cd2cb
https://m.edsoo.ru/5dd23ae4
https://m.edsoo.ru/a8b48364
https://m.edsoo.ru/61d9006a
https://m.edsoo.ru/4c662a0d

Haa MHOXXCCTBaMH

https://m.edsoo.ru/ad7328fc

23 3aKOHBI aJIreOpsl JTOTHKH buGnnorexa [IOK
P https://m.edsoo.ru/4fad160e
24 Pemrenne npocTenmmx J0ruyecKux bubnuorexa [JOK
yYpaBHEHUH https://m.edsoo.ru/bb9d8b7f
Jlornueckue kruu. ITocTpoenne
25 J'IOFI/I‘-IGCKOFOqI)af aI)IKeHI/H[ c ZHHOIZ bubmorexa [IOK
o P A https://m.edsoo.ru/f1593521
TaOJIUIIEH UCTUHHOCTH
26 Jlornyeckue aiaeMeHThl KOMIBIOTEPA bubmmorexa LOK
p https://m.edsoo.ru/46ba058b
KonTponbHas pabota o teme
27 "TeopeTudeckre 0CHOBbI bubnmorexa [JOK
| https://m.edsoo.ru/5fad1b53
nH(pOPMATUKH
28 TeKCcTOBBII MPOLECCOP U ETO bubnuoreka [IOK
0a30BbIE BO3MOKHOCTH https://m.edso0.ru/aa862c53
KonnextuHas padota ¢
29 okymeHToM. [IpaBwmia oopmineHus bubmorexa IOK
HOKIM P P https://m.edsoo.ru/aaba738c
pedepara
bu6mmoreka [JOK
30 P
actposas rpaguka https://m.edsoo.ru/bOececed
bubnuoreka [JOK
31 B
eKTopHas rpaduia https://m.edso0.ru/c686f9bb
Co3snmanue u npeodpa3oBaHue
32 a IfOBHS anbrl){blxr())&,eKTOB bubmnorexa [IOK
YA Y ’ https://m.eds00.ru/45633de5
KowMmmbroTepHbie mpe3eHTanuu
ITpuHIMAIEI IOCTPOECHUS U
PHHH P N bubnmuoreka [JOK
33 PENAKTUPOBAHUS TPEXMEPHBIX

MOJIeJIEN

https://m.edsoo.ru/d7253a6a



https://m.edsoo.ru/ad7328fc
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https://m.edsoo.ru/f1593521
https://m.edsoo.ru/46ba058b
https://m.edsoo.ru/5fad1b53
https://m.edsoo.ru/aa862c53
https://m.edsoo.ru/aaba738c
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KonTtposnsHas paboTa 1o teme

34 "TexHomorun 06pabOTKH TEKCTOBO, 1 bubnuorexa [JOK
rpaduuecKoi U MyIbTUMEANHHON https://m.edsoo.ru/accldb62
uHpopmamu"”

OBLIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/acc1db62

11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[TpuHIMIBEI TOCTPOCHUS U
anmnapaTHbIe KOMITOHCHTHI
1 KOMITIbIOTEPHBIX ceTeil. CeTeBble 1 bubnuorexa [JOK
npotokosibl. Cetb HTEpHET. https://m.edsoo.ru/04ed7e2d
Anpecanus B cety IHTEepHET.
CucreMa TOMEHHBIX UMEH
Be6-caiit. Be6-cTpanuna.
B3aumogpelictBue 6paysepa ¢ BeO-
2 cepBe of\la I[HHaMHE)Ie}c’f(Hpe CTpaHHUIIBI 1 bubmorera [IOK
PBEPOM. P Li ’ https://m.edso0.ru/189f67e7
Pa3paboTka HHTEpHET-TIPUIIOKEHU I
(caitToB). CeTeBOE XpaHEHUE JaHHBIX
Bunel nearenbHOCTH B ceTH bu6mmoreka [JOK
3 1
Hutepner. CepBucekl MHTEpHETA https://m.edsoo.ru/f51ef401
CereBoii atuket. [Ipobiiema Brbmaoreka LJOK
4 O UIMHHOCTH [IOTyHeHHO 1 https://m.edsoo.ru/b0e87321
I https://m.edsoo.ru/50da30fb
nHpopmaiH https://m.edso0.ru/5248229e
l'ocynapcTBeHHbBIE IEKTPOHHBIE
5 CepBUCHI U YCIIyrd. OTKpBIThIE 1 bubmmorexa [JOK
P YOIyTH: P https://m.eds00.ru/1658594e
o0Opa3oBaTeNbHbBIE PECYPCHI
TexHOTeHHBIE U SKOHOMUYECKUE
bu6mmoreka [JOK
6 YTPO3bl, CBA3aHHBIE C 1

ncnoab3zoBanueM MKT. 3amura

https://m.edsoo.ru/68ac9784
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nHpopManuu 1 nH(POPMAITMOHHAS
0€301acHOCTb

BpenonocHoe nporpaMMHOe

bub6mmoreka [{OK

7 0 061 60pBO
OPCCHCHCHIC I CHOCODLT DOPLDEL € https://m.edso0.ru/039e1c9b
HUM
Opranu3zanus TMYHOTO apXUBa
3 nHpopmanuu. Mapopmanmonusie bubnnorexa [JOK
TEXHOJIOTUU U NpodeccroHanbHas https://m.edsoo.ru/7981dba5
JESITETbHOCTh
Mojenu 1 MOJIETUPOBAHHUE.
9 IIpencraBneHue pe3yabTaToOB bubmorexa LOK
P pesy: https://m.edsoo.ru/abbcd321
MO/ISTTUPOBAHUS
I'pads1. Pemenne anroputMuyueckux
10 3a/1a4, CBSI3aHHBIX C aHAJIU30M bubnmorexa [JOK
A, https://m.eds00.ru/079bc8f8
rpagoB
HepeBbsi. IucKpeTHbIE UTPHI IBYX bubnuoreka [IOK
11 . .
WUTPOKOB C MOJHOM HHpOpMaITHEH https://m.edso0.ru/68a2d279
Ucnonb3oBanue rpadoB U 1epeBLEB
12 IIPH OMUCAaHUH OOBEKTOB U bubmmorexa [JOK
P https://m.edsoo.ru/82ch0c49
MIPOLIECCOB OKPYXKAIOILIETO MUpPa
13 KonTtponbHas padoTa o teme bubnunoreka [JOK
"UndopmanrioHHoe MoaeIupoBaHue" https://m.edso0.ru/4b24ce20
14 AHanu3 anropuTMOB. DTaIlbl bubnunoreka [JOK
pelIeHus 3a7a4 Ha KOMIIbIOTepe https://m.eds00.ru/c1535090
SI3bIK IPOTpaMMUPOBAHUSL.
15 OCHOBHiIerI)(OHCT . WU A3bIKa bubmmorexa [JOK
PyKHt https://m.edso0.ru/3012411
MpOrpaMMUpOBaHUs. TUTIBI TAaHHBIX
16 Bersnenus. CoctaBHbIE YCIOBHUS bubnuoreka [IOK
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https://m.edsoo.ru/elb7db2d

Huxkael ¢ yenoueM. L{ukiel mo

bubmuoreka [JOK

17
IIEPEMEHHOM https://m.edso0.ru/10ab9353
PazpaboTka u mporpamMMmHas
18 eau3aIys aropUTMOB PEIICHHUS brbamorexa LOK
p https://m.edsoo.ru/5d4f7ac9
TUIIOBBIX 33144
Pa3paboTtka u nmporpamMMHas
19 eaT3aIisl aIrOpPUTMOB PEIICHUS brbmmorexa [OK
P https://m.edsoo.ru/72al11b12
3a/1a4 METOJ0M Tepedopa
bu6moreka [IOK
20 O0pab
PAOOTKA CHMBOJIBHDIX AHHbIX https://m.edso0.ru/2d234361
bubmoreka [IOK
21 Tab
A0MMHPIE BEMIHEI (MACCHEEI) https://m.edso0.ru/b37f7ca0
22 CopTupoBKa OJHOMEPHOT'O MacCHUBa bubmorexa HOK
pTHp a p https://m.edso0.ru/660ff291
bu6mmoreka [IOK
23 Honmporpanmet https://m.edsoo.ru/3bb7214a
KonTtponpHas padoTa o tTeme
24 " AJITOPUTMBI U DIIEMEHTEI bubmiorexa LHOK
P B https://m.edsoo.ru/2ff5fd90
MIPOTPaMMHUPOBAHUS
Ananus gagaeiXx. OCHOBHEIE 3a1auu bu6mmoreka [IOK
25
aHaIn3a JaHHBIX https://m.edsoo.ru/096dddd8
bubmuoreka [JOK
[TocnenoBaTenbHOCTD PEIICHMS 3a1a4
26 SEO— bubnuoreka [JOK
A https://m.edsoo.ru/e0e7ee3b
bu6mmoreka [JOK
97 AHann3 JaHHBIX ¢ HOMOIIBIO https://m.edsoo.ru/efaaf73a

QJICKTPOHHBIX Ta6J'II/II_I

https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
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28 KomnbroTrepHo-MaTeMaTuieckue 1 bubmmoreka [IOK
MOJIEIHN https://m.edsoo.ru/2e62e4a7
29 Pabota ¢ ToTOBOI KOMIIBIOTEPHOH 1 bubmmoreka [JOK
MO/JIENBIO https://m.edsoo.ru/2ac0c441
HucnenHoe pelieHre ypaBHEeHUN ¢ bubnuorexa [JOK
30 1
MOMOIIIBIO TIOI00Pa TapameTpa https://m.edso0.ru/c5699db9
31 Tabnuunble (pensiuoHHbIE) 0a3bl 1 bubnnorexa [JOK
JTAHHBIX https://m.edso0.ru/87468fbd
. . bubnuorexa [JOK
32 Pabora ¢ roroBoii 6a30#1 JaHHBIX 1 httos://m.edsoo.ru/487808d8
33 CpenctBa HCKYCCTBEHHOTO 1 bubmuorexa [JOK
VMHTEJUIEKTA https://m.eds00.ru/9c62b830
[IepcniekTuBEI pa3BUTHSA
34 KOMIIBIOTEPHBIX HHTEJUICKTYaTbHBIX 1 Bubnmorexa [JOK
P y https://m.edsoo.ru/5225af37
CUCTEM
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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NHPOPMATUKA

MpoBepsemble TpebOBaHUSA K pe3yibTaTamM OCBOEHMSA OCHOBHOW
obpas3oBaTeibHOM NporpamMmmbl No MHOPMaTUKE

(10 knacc)

Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOTrpaMMBbI CPETHETO 00IIET0 00pa30BaHUS
pe3ynbraTta

1 ITo Teme «IludpoBast rpaMOTHOCTHY

11 Brnanenue mpencraBieHusMH O posid MHGOPMAIMM W CBS3aHHBIX C HEH
MIPOLIECCOB B MPUPOJIE, TEXHUKE U OOIIECTBE, MOHATUAMU «UHGOPMaLIU»,
«MH(OPMAIIOHHBIM MPOLIECCY, «CHUCTEMAy, «KOMIIOHEHTBHI CHCTEMBI»,
«cucteMHbli 3 dekT», «uHbOpMALMOHHAS  CHUCTEMay, «CHUCTeMa
yIpaBJeHUs»; BIaJCHHE METOJaMU TOMCKa HH(OpManud B CETH
WuTepHer; ymeHHe KPUTHYECKHU OLIEHWBATh MH(OPMAIMIO, MOTY4YEHHYIO
u3 cetu HTEepHET

1.2 YMeHue xapakTepu3oBaTh OOJIBLINE JaHHBIE, MPUBOAUTH MPUMEPHI
WMCTOYHUKOB UX MOJIyUYEHUS U HAMPaBICHUS HCIIOIb30BAHUS

1.3 [ToHumaHre OCHOBHBIX MPUHIIUIIOB YCTPOMCTBAa U (YHKIIMOHHUPOBAHUS

COBPEMCHHBIX CTAallUOHAPHBIX U MOOUJIBHBIX KOMIIBOTCPOB;, TEHACHIIUH
Pa3sBUTUA KOMIIBIOTCPHBIX TCXHOJIOFI/Iﬁ; BJIaJACHUC HaBbIKaMU pa6OTI>I C
ONCpallMOHHBIMHU CHUCTCMAMU W OCHOBHBIMHM BHAaMHU MIPOTrpaMMHOTIO




obecrieueHHss Ui pEIICHUS  Y4eOHBIX 33Jady 1O  BBIOpaHHOM
CHeTHaTN3alUN

[To reme «Teopernueckue 0CHOBBI HH(DOPMATUKI

2.1

[loHumaHue OCHOBHBIX MPHUHLMIIOB JAUCKPETU3ALUU DPA3JIUYHBIX BHUIOB
nH(popMalUK; YMEHHUE ONPEeNITh UHPOPMAIIMOHHBIH 00BEM TEKCTOBBIX,
rpadguueckux M 3BYKOBBIX JAHHBIX HpPHU 33JaHHBIX IapameTpax
JMCKPETU3aluN

2.2

VYMeHHne CTpOoUTh HEPaBHOMEPHBIE KOJbI, JIOMYCKAIOIIWE OJHO3HAYHOE
JIEKOIUPOBaHUE  COOOIIeHU  (TpePUKCHbIE KOJBI); HCIOJIH30BaTh
HpOCTGﬁHIHG KOAbI, KOTOPBIC ITIO3BOJIAIOT 06H3py>I(I/IBaTB U HUCIHPABJIATH
OImMOKY TpH Tiepeaade JaHHbIX

2.3

BJ'IaI[eHI/Ie TCOPETUYCCKHUM alIapaTroM, IO3BOJIAIOINNM OCYHICCTBIATH
IpEACTAaBJICHUEC 3aJaHHOT'O HATypPaJIbHOI'0 4YHCJIa B PA3JIMYHBIX CHUCTEMaAXx
CUHCIJICHUA

2.4

Bnagenue TeopeTMuecKMM — ammapatoM, IO3BOJISIFOIIMM  BBITOJHATH
npeoOpa3oBaHus JIOTUYECKUX BBIPAXKEHUI, HCIONB3Ysl 3aKOHBI anreOpbl
JIOTUKH

ITo Teme «I/IH(bOpMaI_[I/IOHHBIC TCXHOJIOTHHN»

3.1

YMeHue co3jaBaTh CTPYKTYPUPOBAHHBIC TCKCTOBLIC JOKYMCHTBI U
JACMOHCTPAIUMOHHBIC MAaTCpUalibl C HCIOJb30BAHHUEM BO3MOKHOCTEH
COBPCMCHHBLIX ITPOTPaAMMHBIX CPEACTB U 007IaYHBIX CCPBHUCOB

3.2

YMeHue ucnonp30BaTh TaOMUYHbIE (pENSAIMOHHBIE) Oa3bl JaHHBIX, B
YaCTHOCTH, COCTaBISATH 3ampochl B 0a3zax MaHHBIX (B TOM YHUCIE
BBIYHCIISIEMBIE 3aIIPOCHI), BHITIOJIHITH COPTUPOBKY M TIOUCK 3amuceil B 0aze




JIAHHBIX; HAMIOJIHATH pa3paboTaHHyIO 0a3y TaHHBIX

3.3 YMeHue  HCnonb30BaThb  JJNEKTPOHHBIE — TAaOMUIBl Uil  aHalIM3a,
Ipe/cTaBiIeHUs U 00pabOTKM MAHHBIX (BKJIOYas BBIYMCIIEHUE CYMMBI,
cpeaHero apudMeTrndeckoro, HauOOJBIIETO W HAUMEHBIIEr0 3HAYCHHIH,
pelIeHre ypaBHEHUI)

Kon [IpoBepsieMbIil 2IIEMEHT COAEpKAHUS
1 Hudposas rpaMmoTHOCTH
11 [lpunnunsr  paboTel  koMmmobioTepa. llepcoHanbHblii  kKOMIBIOTEp. BbIOOD
KOH(UTypaly KOMIIbIOTEpa B 3aBUCUMOCTH OT PEIIaeMbIX 3a]1a4
1.2 OcHOBHbBIE TEHJCHIIMHM DPA3BUTHS KOMIIBIOTEPHBIX TexHosoruil. [lapamnensHbie
BBIUHCIICHUSL. MHoronpoueccopHble CHCTEMBI. CynepKoMIBIOTEPHI.
MukpokoHTpoiepsl. Po60TH3MpOoBaHHBIE TPOU3BOICTBA
1.3 daiinoBas cuctema. [lonck B aiimoBoit cucreme. OpraHuzanusi XpaHCHHUS
0o0pabOTKM JAaHHBIX C UCIOJb30BAHUEM HHTEPHET-CEPBUCOB, OOJauHBIX
TEXHOJIOTUI ¥ MOOMJIBHBIX YCTPONCTB
2 Teopernueckne 0CHOBBI HH(YOPMATUKH
2.1 Wndopmanus, JaHHbIE W 3HaHUSA.  YHHMBEPCAJIBHOCTh  JMCKPETHOIO
npeacTaBieHus nHpopmanuu. /[BouyHoe KoupoBaHue
2.2 PaBHOMepHBIE U HEpaBHOMEpPHbIE Kobl. Y ciioBue PaHo
2.3 IMonxoap! k m3Mepenuto uHpopmanuu. CymHOCTb 00BEMHOro (anpaBUTHOTO)

MOJX0Ja K HM3MEPEHUI0 HH(pOpMalMM, OIpelesieHue OuTa € TOUYKU 3pPEHUs
aJi(haBUTHOTO TOJX0J1a, CBA3b MEXY pa3MepoM aidaBuTa U MHPOPMALUOHHBIM




BECOM CHUMBOJIA (B MPEAIOJIOKECHUN O PABHOBEPOSITHOCTH TOSBICHUS CUMBOJIOB),
CBSI3b MEXKIY SAMHHUIIAMH M3MepeHusi nHpopMarmu: out, Oaiit, Kbait, Moaiir,
I'6aiiT. CymHOCTEh COAEpPKATEIBHOTO (BEPOSTHOCTHOTO) TIOIX0Aa K H3MEPEHUIO
nH(OpMAaILINH, OTIpeIeTICHIE OUTa C TO3UITUHU COACPKAHKS COOOIICHIS

24

WNudopmanmonnsie nponecchl. [lepenaua madopmanuu. VICTOYHUK, TPUEMHHK,
KaHaJl CBSI3M, CUTHaJ, KoJaupoBaHue. VckaxeHue mHpopManuu Npu mnepenaye.
CkopocTb nepenadyu JaHHBIX N0 KaHAy CBSI3U. XpaHEeHHEe MHPOpMAIH, 00beM
naMsTu

2.5

CucteMbl. KOMIIOHEHTBI CUCTEMBI M UX B3aumoaeicTBUe. CUCTEMBI yIIpaBJICHUS.
VYrpasnenue kak nHGOpMAIMOHHBIN mTporiecc. OOpaTHas CBSI3b

2.6

CI/ICTGMBI CUUCJIICHUS. PasBepHyTas[ 3aIlIuCh IICJIbIX H HpO6HI)IX qUCCII B
MO3UIIMOHHBIX CcHCTeMaxX cuuciieHns. CBOMCTBA MO3UIIMOHHOW 3aIlMCH YHCIIa:
KOJIMYECTBO MHU(P B 3aMUCH, MPU3HAK JACITMMOCTH YHCIa HA OCHOBAaHUE CUCTEMBbI
CUHUCJIEHUS. AJITOPUTM TEPEBOAA LEJOT0 YKCiIa U3 P-MYHONM CUCTEMBI CUUCIIECHUS
B JCCATHUYHYIO. AJIITOPUTM TIEpPEeBOJIa KOHEUHON P-muHON npoOu B ACCATHUHYIO.
AJNTOPUTM MEpeBoJia LEJIOr0 YHUCiIa W3 JACCITHYHOW CHCTEMBbl CUUCIICHHUS B P-
nuHyro. JIBon4Has, BOCbMEpUYHas U IIECTHAAIATEPUYHASs CUCTEMbI CUHCIICHUS,
MEepPEBOJT YHCE MEKIYy OJTHUMH CcUCTeMaMH. ApudmeTndeckue omneparud B
MO3UIMOHHBIX CHCTEMAX CUMCIICHUS

2.7

Hpe,[[CTaBJ'IeHI/Ie OCJIbIX U BCHICCTBCHHBIX YHUCCII B IIaMATH KOMIIBIOTCPA

2.8

Konuposanue tekcroB. Koguposka ASCII. OgnobaliTHbIie KoaupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Omnpenenenue uHGOPMAIMOHHOTO O0beMa
TEKCTOBBIX COOOIIEHUI

2.9

KoaupoBanue nzobpaxkenuit. OneHka MHPOPMAMOHHOTO 00BEMa pPacTPOBOTO
rpa¢puueckoro M300pakeHHs TpU  3aJaHHOM  pPa3pelleHud U  TIIyOHHe




KoaupoBaHus nBera. KoaupoBanue 3Byka. OneHka WHGOPMAIMOHHOTO 00BbeMa
3BYKOBBIX JaHHBIX MPHU 3alaHHBIX YacTOT€ AMCKPETH3alUU U Pa3psAHOCTH
KOJIMPOBAHUSA

2.10

AnrebOpa noruku. BrickaspiBanus. Jlorndeckue onepannu. TaOuuisl HCTHHHOCTH
JOTHUYECKHX  ONEepaluil  «IU3BIOHKLHS»,  «KOHBIOHKLUA»,  «HHBEPCHUS,
«AMIUIMKALUs», <«OKBUBAICHIMA». Jlormdyeckue BbIpakeHUs. DBeruucieHue
JIOTMYECKOTO 3HAYEHUsI COCTABHOTO BBICKA3BIBAHUS INPU M3BECTHBIX 3HAYECHMSIX
BXOJAUIMX B HEro »3JEMEHTApHBIX BbICKa3bIBaHUN. TaOMUIl HMCTUHHOCTU
JIOTMYECKUX BbIpaXKeHUH. JIorndyeckue onepanuy U oneparnuu HajJ MHOKECTBAMM.
[Ipumepbl 3akoHOB  anreOpbl JIOTMKU. OKBHBAJIEHTHBIE MPeoOpa30BaHUS
jornyeckux BbIpakeHui. Jlornuyeckue ¢yHkuuu. I[locTpoeHune IOrHYecKoro
BBIpQKEHUSI C JaHHOW Tabmuieid WCTUHHOCTH. JlOoTMYecKhue DIIEMEHTHI
kommbeiotepa. Tpurrep. Cymmarop. IlocTpoeHue cxembl Ha JIOTUYECKHX
3JIEMEHTaX MO JIOTUYECKOMY BBIPAXKEHHIO. 3alMCh JOTHYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXeMe

NudopmanroHHbie TEXHOJIOTUN

3.1

TekcroBeiii  mpoueccop. PenmaktupoBanwe u dopmatupoBanue. IIpoBepka
opdorpadun u rpammaruku. CpencTBa MOMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. Hcnons3oBanue  crwiied.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHThl. CHOCKH, orniaBineHue. Obnaunbie cepBuchl. KomnektuBHas pabora ¢
JOKyMEHTOM. MHCTpYMEHTBI pEleH3UpPOBaHUS B TEKCTOBBIX IPOILIECCOPAX.
HenoBas mepenucka. Pedepar. I[lpaBuna uuTUpOBaHHS HUCTOYHHKOB H
odopmienust 6ubauorpaduueckux ccbuiok. OdopmieHune crnucka TuTepaTyphbl

[IpoBepsieMblie TpebOBaHUs K pe3yIbTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl
(11 xmacce)




Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa30BaTEIILHON MPOrpaMMBI CPETHETO 001Iero oopa3oBaHus

1

[To Teme «IludpoBasi rpaMOTHOCTHY

11

Hanuuue npeacraBieHuil O KOMIBIOTEPHBIX CETAX WU HUX POJIU B
COBPEMEHHOM  Mupe; 00 oOmuMX NOpUHLOMIAX  pa3padoOTKu U
(YHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH

1.2

YMeHHne OpraHu30BbIBATH JUYHOEC HWH(POPMAIMOHHOE TPOCTPAHCTBO C
WCIIOJIb30BAHUEM  Pa3IMYHBIX  CPEACTB  LUQPOBBIX  TEXHOJOTHIA;
TMOHUMAaHHE BO3MOKHOCTEH U(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIIYT,
U(GPOBBIX 00pa30BATEIBHBIX CEPBUCOB; MOHMMAaHHE BO3MOXKHOCTEH H
OTPaHUYCHUH TEXHOJOTHA WMCKYCCTBEHHOTO HHTEIUICKTa B Pa3IMYHBIX
00J1aCcTAX; HAIMYKE TIPEACTaBICHUN 00 HCTIOIB30BaHNH HH(POPMAITMOHHBIX
TEXHOJIOTHI B Pa3IMYHBIX MPO(eCcCHOHATBHBIX cdhepax

[To reme «Teopetnueckue 0CHOBBI HH(POPMATUKID)

2.1

BJ'IaI[eHI/Ie TCOPETHUYCCKHUM  allllapaToM, IIO3BOJIAIOIIUM  OINPCACIIATH
KpaTqafmmﬁ IIyTb BO B3BCHICHHOM rpa(1)e H KOJIHMYCCTBO Hy’TCﬁ MCKAY
BCpIIUMHAMU OPUCHTUPOBAHHOI'O alTUKIIUYCCKOI'O rpa(1)a

[To Teme «ANTOPUTMBI U IPOTPAMMUPOBAHHUE)

3.1

YMeHue uuTaTh U IIOHHMATh mporpaMmbl, pCAIU3YIOIHUE HECIIOKHBIC
AJITOPUTMBI 06p360TKI/I YHUCJIOBBIX W TCKCTOBBIX JaHHBIX (B TOM 4YHUCIIC
MAaCCMBOB MW CHMBOJIBHBIX CTpOK) Ha BBI6paHHOM UL U3YyUCHUA
YHUBCPCAJIbBHOM A3BIKEC IMPOTrpaMMUPOBAHHA BBICOKOT'O YPOBHSA (HaCKaJ'IB,




Python, Java, C++, C#); yMeHue aHaIM3UPOBATh AJITOPUTMBI C
WCIOJIb30BAaHUEM TaOJUIl TPACCUPOBKH; OMPEICIATh 0e3 HCIOJIb30BAHUS
KOMITBIOTEpa  PE3yJbTaThl  BBINIOJHEHUS  HECIOXXHBIX  IPOTpam,
BKJIFOUAIONIUX IIMKJIBI, BETBICHUS W IOANPOTPaMMEBI, TPHU 3aJaHHBIX
HMCXOIHBIX TaHHBIX

3.2

VYmenue MO)II/I(l)I/IHI/IpOBaTI) TOTOBBIC MPOrpaMMbl IJid PCIICHHA HOBBIX
3aaa4, HUCIIOJIb30BaTh UX B CBOUX IpOrpaMMax B KAa4YCCTBEC IMOAIPOrpamMmm

(mpouenyp, QpyHKImii)

3.3

YMeHne peann30BaTh JTalbl PEUICHHs 3aj]ad Ha KOMIBIOTEpE, YMEHHE
pean30BBIBaTH HA BHIOPAHHOM JIJISI M3YYEHUS SI3bIKE MPOTPaMMHUPOBAHHS
Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#) TunoBble alropurMmbl
00pabOTKH 4YHCEN, YHCIOBBIX TMOCJIEIOBATEIFHOCTEH W MAaCCHBOB:
Mpe/cTaBieHHe uuciaa B BUAEe Habopa TMPOCTBIX COMHOXKHUTENEH;
HaxOXJICHHWEe MaKCUMaJIbHOW (MUHMMAaJbHON) UHU(PBI HATYpPaIbHOTO
yyclia, 3alMCaHHOTO B CHCTEME CUHCJICHHMS C OCHOBaHHMEM, He
npeBbimaoumM 10; BerarcieHne 0000IIEHHBIX XapaKTePUCTUK 3JIEMEHTOB
MaccuBa WU YHCIOBOM MOCJIEIOBAaTENIbHOCTH (CYMMBI, IMPOU3BEACHUS
CpeoHero  apu(pMEeTHYecKOro, MHUHHUMAJIBHOTO ¥  MaKCHMAalbHOTO
AJIEMEHTOB, KOJUYECTBA DJIEMEHTOB, YIOBJIETBOPSIOMIMX 3aJaHHOMY
YCIIOBUIO); COPTUPOBKY 3JIEMEHTOB MacCHBa

ITo Teme «I/IH(bOpMaI_[I/IOHHBIC TCXHOJIOTHUHN»

4.1

YMeHHe HCIOoJIb30BaTh KOMIIBIOTCPHO-MATCMATHICCKHUC MOACIIN  JJIA
aHanu3a OOBEKTOB U IMpoucCCOB: (1)OpMy.]'II/Ip0BaTB Oocjib MOACIIMPOBAHMA,
BBIIIOJIHATE aHAJIN3 PE3YJIbTATOB, IMOJYUCHHBIX B XOAC MOACIUPOBAHUS,
OCHUBATL AJACKBATHOCTL MOJACIN MOIACIHNPYCMOMY O6T>CKTy nIn
nponeccCy, NpCACTaBJIATh PE3YJIbTAThl MOACIUPOBAHUSA B HATTISITHOM BU/IC




[IpoBepsieMbie anemeHThI coaepxkanus (11 kmacc)

Kon [IpoBepsieMbIi JIIEMEHT COACPKAHUS
1 Hudposas rpaMoTHOCTH
1.1 [IpyHIMOBI MOCTPOEHUS M allapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CeTEil.
CereBble npotokosibl. Cetb UnTepHeT. Anpecanus B cetu Mutepher. Cucrema
JIOMEHHBIX UMEH
2 TeopeTnueckne 0CHOBBI HHPOPMATHKU
2.2 I'padpr. OcHoBHBIEe OHATHA. Buasl rpadoB. Penienne anropuTMuU4ecKux 3aad,
CBSA3aHHBIX C aHaIU30M TpadoB (MOCTPOEHHE ONTUMAIBHOTO IYTH MEXKIY
BepIIMHAMU rpada, ompeaeseHue KOJIMYECTBA Pa3IUYHBIX IyTeH MEXIy
BEpIIMHAMU OPUEHTHUPOBAHHOTO AlIMKJIMYECKOTO rpada)
2.3 HepeBbsi. bunapnoe paepeBo. JIUCKpeTHbIE HUIPbl JABYX HMIPOKOB C IOJHOM
unpopmanueit. [loctpoenne nepesa nepebopa BapHaHTOB, OMUCAHHE CTpATETUU
UTPBI B TAOMMYHOU Qopme. BoIUTpHILIHBIE CTPATETHH.
Hcnonb3oBanue rpadoB U AEpeBbEB IMpPHU OMHCAHUU OOBEKTOB U IMPOIIECCOB
OKPY’KaIoIllero Mupa
3 ANTOPUTMBI M IPOTPAMMHPOBAHHE
3.1 OmnpeneneHre BO3MOXHBIX pe3yJbTaTOB pPabOThl MPOCTEHUIIMX aAITOPUTMOB

YIIpaBJICHUA HUCIOJHUTCIIIMA U BBIYHUCIUTCIIBHBIX aJITOPUTMOB. Onpe/:[eneHI/Ie
HUCXOAHBIX JAHHBIX, IIPHU KOTOPBIX AJITOPUTM MOKET NaTb Tpe6yeMHI>i pe3yiabTar




3.2

Dtanbl penieHus: 3ajad Ha Kommbiorepe. S3bik nporpammupoBanus ([lackaisb,
Python, Java, C++, C#). OcHOBHBIC KOHCTPYKIIUU SI3bIKA MPOTPAMMHUPOBAHHSL.
Tunsl JaHHBIX: LEIOYHMCICHHBIE, BEUIECTBEHHBIE, CUMBOJIbHBIC, JIOTHYECKHUE.
Bernenusi. CocraBnsie ycnoBusi. L{uxibl ¢ ycnmoBuem. L{ukibl mo mepemMeHHOM.
Hcnonbs3oBanne TabIUI TPACCUPOBKH

3.3

PazpaboTka u mporpaMMHasi peanu3aiusi alfOPUTMOB PEIIEHUS THIOBBIX 3a/1a4
6a3oBoro ypoBHs. [Ipumeps! 3amad: anroputMbl 00pabOTKH KOHEYHOW YHCIIOBOM
MOCJIE0BATENILHOCTH  (BBIYMCICHHE  CYMM, TPOU3BEIEHUN,  KOJHUYECTBA
3JIEMEHTOB C 3aJlaHHBIMU CBOﬁCTBaMH), AJITOPUTMBI aHalin3a 3alvcCyh 4YuCCI B
HO3I/IHI/IOHHOI\/'I CUCTEMEC CYUHCICHUA, aJITrOpUTMBI PCHICHUA 3aaad METOJO0M
nepedopa (MoMcK HauOOJBIIETO OOIIETO MENHUTENS ABYX HATypajdbHBIX YHCEIl,
IIPOBEpKa YKciia Ha MPOCTOTY)

3.4

OOpaboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHBbIe  (YHKIIMKM — sI3BIKA
MIPOTPaMMHPOBAHUS 1151 00pPAOOTKU CHMBOJILHBIX CTPOK

3.5

TabnuuHble BeTUYHHBI (MACCUBBI). AITOPUTMBI PabOTHI C 3JIEMEHTaAMH MacCHBA C
OJTHOKPATHBIM TIPOCMOTPOM MacCHMBa: CYMMHPOBAHHE DIIEMEHTOB MacCHBa,
MOJICYET KOJUYECTBa (CYMMBI) JJIEMEHTOB MAacCHBA, YIIOBJIETBOPSIONIMX
3aJJAHHOMY YCJIOBUIO, HaxXOKJIeHHE HauOOJbIIero (HAUMEHBINEro) 3HAYCHUS
JJIEMEHTOB MAacCUBAa, HAXOXKJCHHUE BTOPOTO IO BEIMYMHE HAMOOJIBINIEro
(HaMMEHBIIIET0) 3HAYCHHUsS, JIMHCWHBIM TOUCK 3JEMEHTAa, IEPEeCTAaHOBKA
AJIEMEHTOB MacCHUBa B 0OPAaTHOM TOPSIJIKE.

CoptupoBka ogHOMEepHOTO MaccuBa. [IpocTeie METOIbI COPTUPOBKHU (HAIIpUMED,
METO/I ITy3bIpbKa, METO]T BHIOOPA, COPTUPOBKA BCTaBKaMu). [ToamporpamMmbl

WHpopMmalMoHHbIE TEXHOJIOTHH

4.1

Ananuz JaHHBIX. OCHOBHEIE 3a/lauv aHaJIn3a MOAaHHBIX:! I[MPOTHO3UPOBAHHC,
KJ'IaCCI/I(I)I/IKaL[I/IH, KiIaCTepusanus, aHajlInu3 oTkioHeHni. IlociaemoBaTenbHOCTh




pelICHMA 3a/ia4 aHajiu3a JaHHBIX: C60p MNEPBHUYHBIX NJAHHBLIX, OYUCTKA U OLICHKA
KadecTBa JaHHBIX, BBHIOOP M (MJM) TOCTPOCHHE MOJENHU, Ipeodpa3zoBaHue
JaHHBbIX, BU3yAJIU3alluAd JAaHHBIX, MHTCPpHIPCTALUA PE3YJIbTATOB

4.2

AHanu3 JaHHBIX C TOMOIIBIO JJIGKTPOHHBIX TaOuuil. BeruncieHue CyMmbl,
cpemHero  apu(METHYEeCKOro, HAWOOJIBIIEr0 W  HAWMMEHBIIEro 3HAYCHUU
JUanasoHa

4.3

KOMHI)IOTCpHO-MaTeMaTI/ILIeCKI/IC MOJCIIN. OTaIbl KOMITBIOTCPHO-
MaTEMaTUYCCKOTO MOACIUPOBAHHA: ITOCTAHOBKA 3aJayu, pa3pa60TKa MOJCIIH,
TECTUPOBAHUEC MOACIIH, KOMHBIOTepHLIfI OKCIICPUMCHT, aHAJIU3 PpE3YJIIbTATOB
MOJCIUPOBAHUSA

4.4

UucneHnHoe pellieHne ypaBHEeHHH ¢ MOMOIIbI0 I0100pa mapameTpa

4.5

Tabmuunble (pensiiuoHHbIe) 06a3bl JaHHBIX. TabiuIa - TPEeICTaBICHUE CBEICHUN
00 omHOTHIIHBEIX 0OBekTax. Ilome, 3ammch. Kirou tadmuipl. Pabota ¢ roToBoi
0a30i JaHHBIX. 3amoJiHeHHe 0a3bl JaHHbBIX. [Touck, copTHpoBKa W (UIbTpAIUs
3amucedl. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpochkl C TapaMeTpaMH.
Brruucnsemble nosis B 3anpocax.

Mmuorotabiauvnable 0a3bl JaHHBIX. THIBI CBS3eH MEXIy TaOnauIaMu. 3arpochl K
MHOT'0Ta0IMYHBIM 0a3aM JaHHBIX

[Iposepsiembie Ha EI'D no undopmaruke TpedoBaHus
K pe3ylibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
cpenHero oOmiero oopasoBaHus

Kon

HpOBepHeMLIe Tpe6OBaHI/I5{ K IpSAMETHBIM PE3YJIbTaTaM OCBOCHUS

IIpOBEPSACEMOTO OCHOBHOH o6pa30BaTean0ﬁ mporpamMmal CpEaHECTO 06Luer0 06pa3013aH1/1;1

TpeboBaHUA




3Hathb (IOHUMATBD)
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[lonnMaHne OCHOBHBIX NPUHIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB; TEHACHLUN
pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTWH; BIIAJICHUE HAaBBIKAMHU PaOOTHI C
ONEpPALlMOHHBIMM CUCTEMAMM M OCHOBHBIMM BHUAAMU IPOTPaMMHOIO
obecrieueHHs JUIsl  pelieHdss  y4yeOHbIX 3aJad 1O  BBIOpaHHOM
creanau3alnuu

1.2

Hanuuue mnpexacraBneHuil o 0a30BbIX MNPUHLMIAX OpraHu3alud U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETel

1.3

[loHumaHne OCHOBHBIX MPHUHIMIIOB AMCKPETU3ALMU DPA3IMYHBIX BHUIOB
nHpopmanuu

1.4

[Tonnmanne 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
nHbopManuy (3aMUCh YHCEN B TIO3MIIMOHHOW CHUCTEME CUHUCIICHHS,
JETUMOCTD TIeJIBIX YMCEell; HAXOXKJCHUE BCEX MPOCTHIX YHMCET B 3aJaHHOM
IuamnasoHe; o0pabOTKa MHOTOPA3pPSIHBIX — IEJABIX  YWCE; aHalu3
CHUMBOJIbHBIX CTPOK U JPYI'HX), AITOPUTMOB TIOUCKA H COPTHPOBKH

1.5

3HaHue (QYHKIUMOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAJIbHBIX CpEACTB
cpensl pazpaboTKu

1.6

Bnagenue OCHOBHBIMH CBEACHUSIMU O bazax JaHHBIX, HX CTPYKTYPC,
CpeacTBax Co3JaHusA U pa6OTH C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OrpaHUYEHUN TEXHOJIOTUN UCKYCCTBEHHOTO
UHTEJUIEKTa B pa3lM4HbIX OONaCTAX; HaIW4YMe TMpeJCTaBleHU 00
UCIOJb30BAHUM  MH(POPMALMOHHBIX  TEXHOJOTMH B  pa3jIM4HbIX
npodeccuoHaNBHBIX chepax




1.8

Biianenue TeopeTMYECKMM anmaparoM, IO3BOJISIIOIIMM  OCYLIECTBIATH
IIPEACTABIICHUE 3aJaHHOTO HATypaJbHOTO 4YMCJIA B PA3JIMYHBIX CHCTEMAX
CUMCJICHHS; BBINOJHATH IPEOOpa3oBaHMsI JIOTUYECKUX  BBIPAXKEHHH,
HCIIOJIb3YSl 3aKOHBI alIreOpbl JIOTMKH; ONpEAeNsaTh KpaTdallluii ImyTh BO
B3BEIIEHHOM Tpade © KOJIWYECTBO IyTed MEXKIy BepIIHHAMH
OPUEHTUPOBAHHOI'O ALIMKINYECKOTO rpada

Ymers

2.1

VYMeHne HCHoJIL30BaTh KOMIIBIOTCPHO-MATEMATHUYCCKHUEC MOOCIN  IJId
aHann3a OOBEKTOB M TPOIIECCOB: (POPMYIUPOBATH IEIh MOICITHPOBAHHS,
BBINIOJIHATE aHAJIM3 PE3YJIbTATOB, IOJYYCHHBIX B XOJ€ MOJCIHMPOBAHMA,
OLICHHUBATH AACKBATHOCTE MOJACIU MOACIUPYEMOMY O6’B€KTy NN
MPOLECCY; MPEACTABIIATE PE3YAbTATHI MOJICIIMPOBAHUSA B HATJISITHOM BU/JIE

2.2

YMmenne kimaccu(UIMpOBaTH OCHOBHBIC 3a/layd  aHalIHM3a JIaHHBIX
(TIporHo3uUpOBaHHUE, Kiaccuduranus, KJIacTepu3aIusi, aHaIn3
OTKJIOHEHUi); TTOHUMATh IOCIIEOBATEIFHOCTh PEIICHHs 3a/1a4 aHaJIn3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA KayeCcTBa JaHHbBIX,
BbIOOp ® (WJIM) TOCTPOCHHE MOJIENH, TMPeoOpa3oBaHUE JaHHBIX,
BU3YaJIU3aIHsl TaHHBIX, MHTEPIPETALUS PE3yIbTaTOB

2.3

Ymenue omnpenensTh UHGOPMAIMOHHBINH 00beM TEKCTOBBIX, TpaduUYeCcKUX
Y 3BYKOBBIX JAaHHBIX MPU 33JaHHBIX MMapaMeTpax JUCKPEeTU3alni. Y MEHUe
OTPENeNATh CPEAHIOID CKOPOCTb TMepeAayd  JaHHBIX, OIIEHHUBATh
W3MEHEHHE BpPEMEHHU TMepelaydl IMpH W3MEHEHUU HWH(OPMAIMOHHOTO
o0beMa JTaHHBIX U XapaKTePUCTHK KaHaja CBs3U

2.4

YMeHue CTpouTh KOJA, OOECIeYMBAIONMN HAUMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUTMHY COOOIIEHUS PY U3BECTHOM YacTOTE CUMBOJIOB




2.5

YMeHue HCnoJb30BaTh IPU PEUICHUMH 33Ja4 CBOWMCTBA IO3MLUMOHHOM
3allUCH YMCEN, AJITOPUTMbI MOCTPOEHUS 3alMCH YHUCIa B IO3ULHUOHHOU
CHUCTEME CYUMCJIEHUS C 3aJaHHBIM OCHOBAaHHMEM W TOCTPOCHMUS YMCIA IO
CTPOKE, COJEpKAllled 3alucCh 3TOr0 YWCIa B IMO3ULHUOHHOM CHCTEME
CUMCJIEHHS ~ C  3aJJaHHbIM  OCHOBAaHHEM;  YMEHHUE  BBINOJHATh
apuMeTHYECKUe OTepaIiy B MO3UIUOHHBIX CUCTEMaX CUUCIICHUS

2.6

YMeHue CTpouTh JIOTMYECKOE BBIPAXKEHHE B JU3IBIOHKTUBHOM U
KOHBIOHKTMUBHOM  HOpPMaJbHBIX (QopMax 1O 3aJaHHOW  Talnuie
HUCTUHHOCTH;  UCCIIEJIOBaThb  00JacThb HMCTUHHOCTH  BBICKA3bIBaHUS,
COJIEpIKalero NepeMeHHbIe; pelaTh HECIOKHbIE IOTHYECKHE YPaBHEHUS

2.7

VYMmenne pfliath AJITrOpUTMHUYCCKUC 3aJadyd, CBA3aHHBIC C aHaJlnu30M
rpadoB (3a7aud TOCTPOEHHUS ONTHUMAIBHOTO IyTH MEXKIY BEPIIMHAMH
rpada, onpeneNeHusT KOJIMYECTBA PA3IUYHBIX MYTeH MEXIy BEpIIMHAMHU
OPHEHTHUPOBAHHOTO aAlMKINYECKOTO rpada)

2.8

YMeHue ucnosap30BaTh AEPEBhS MPU aHAIMU3E U MMOCTPOCHUU KOJOB U IS
Mpe/ICTaBICHUs] apU(PMETUYECKUX BBIPAKECHH, TPU pPELICHUH 3a1ad
MOMCKAa U COPTHPOBKU; YMEHHUE CTPOUTH JIEPEBO UIPHI MO 3aJaHHOMY
IropuTMy; paszpabaTeiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO
UTPbI

2.9

YMeHue AHAJIM3UPOBATbL  AJITOPUTMBI C  HCIIOJIb3OBAHHEM T8.6J'II/II_I
TPACCUPOBKH; OIIPCACIIATH 0e3 HCHOJIL30BaHU KOMIIBIOTEpA PE3YIIbTAThI
BBIIIOJIHCHUA HCECJIOKHBIX IIPpOrpaMM, BKIIIOYANOMIUX IHUKIIbI, BETBJICHUA U
OAIIPpOTrpaMMBl, IIPH 3aJaHHBIX NCXOAHBIX JaHHBIX

2.10

YmMmenue OonpeACiIiITb  CIOXKXKHOCTb  H3YYaCMbIX B  KYpCC 0a30BBIX
AJITOPUTMOB (CyMMPIpOBaHI/Ie DJICMCHTOB MacCCHBa, COPTUPOBKAa MACCHUBA,
nepe6opHLIe AJITOPUTMEI, JBOUYHBIN HOI/ICK) U TIPUBOAUTHL MPUMCEPLI




HCECKOJIbKUX aJITOPUTMOB pa3H0ﬁ CJIOKHOCTHU I pCIICHUA OI[HOI71 3aga4du

2.11

BJIaI[eHI/Ie YHUBCPCAJIBHBIM  A3BIKOM  IIPpOrpaMMHUPOBAHHA  BBICOKOI'O
ypoBHs (Ilackans, Python, Java, C++, C#), npencraBieHusMu o 0a30BBIX
TUIIaX OJAHHBIX W CTPYKTYpax AAaHHBLIX; YMCHHUC HCIIOJIB30BaThb OCHOBHBLIC
YIIPaBJISIOLIAE KOHCTPYKIMH; YMEHHUE OCYILIECTBIIATH a”anus
MPEI0KEHHON MPOrpaMMBbl: ONPEIEIIATh Pe3yabTaThl padOThl IPOTPaMMBbl
Ipr 3aJaHHBbIX HWCXOJHBIX MJAHHBIX; OIPEACIATH, IMPH KaKHX HCXOJHBIX
JaHHBIX BO3MOYKHO IIOJIYUCHHUC YKa3aHHBIX PE3YJIbTATOB, BBIABJIATH
JAaHHbIE, KOTOpPbIE MOTYT MPHUBECTH K OIIMOKE B paboTe MNporpamMmsl;
(hopmMyIUpOBaAThH MPEITIOKESHHS TT0 YAYYIISHUIO TIPOTPAMMHOTO KOJa

2.12

VYMeHme PCaIN30BBIBATH Ha BI)I6paHHOM JJIA HU3Yy4CHUA SI3BIKE
nporpaMMmupoBanust Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJTOPUTMBI 00PaOOTKH YHCEI, YACIOBBIX MOCIIEI0BATEILHOCTEH
M MacCHBOB: TMPEJICTAaBIIEHHE 4YWCIa B BHIe Habopa MPOCTHIX
COMHOKHTEJICH; HAXO0XKJICHUE MaKCUMAJIbHOW (MHHUMAIbHOW) IUGPHI
HATYpaJIbHOTO YHCJa, 3alTUCAHHOTO B CUCTEME CUMCIICHUS C OCHOBaHHUEM,
HenpeBblmaomuM  10;  BBIYHMCICHHE OOOOIICHHBIX — XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM YHUCIOBOW IOCIENIOBATEIBHOCTH (CYMMBI,
MPOU3BEJCHUS  CPEJHEro  apuPMETUYECKOro, MHUHUMAIBHOTO  H
MaKCUMAJIbHOTO AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJIOBIETBOPSIOIINX
3aJJAHHOMY YCIIOBHIO); COPTHUPOBKY DJJEMEHTOB MAacCHUBa; YMCHHE
UCIOJBb30BaTh B MPOrpaMMax JaHHbIC Pa3IMYHBIX THIIOB C YYE€TOM
OTPaHWYCHUIN HA JWANa30H MX BO3MOXKHBIX 3HAYCHH, MPUMEHSTH TPU
pEIICHUH 33a7a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEPE.IH,
JIepeBbs1); MPUMEHATh CTAHAAPTHbIE U COOCTBEHHbIE MOANPOTPaMMBbI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; MCIIOJIb30BaTh MPH
pa3paboTke mporpaMM OHOIMOTEKU MOANPOrpaMM; YMEHUE HMCI0JIb30BaATh
CpezAcTBa OTJaJIKU IPOrpaMM B Cpejie IPOrpaMMUPOBAHUS




2.13

VMeHHe  HCHOJb30BaTh  JJIEKTPOHHbIE  TAaOMMIBI  JUId  aHAIu3a,
MpeacTaBiIeHUs W OOpadOTKM AAaHHBIX (BKIOYas BHIOOP ONTHUMAIBLHOTO
pemieHusi, moA0Op JUHUM TPEHNA, PEUICHHE 3a]ad MPOTHO3HPOBAHUA);
YMEHHME HCIIOJIb30BaTh TaOIWyHble (pEIsLUOHHBIE) 0a3bl JOaHHBIX U
CIPAaBOYHBIC CUCTEMBI

2.14

YMeHue OpraHuM3oBbIBaTh JINYHOE HWH(MOPMALMOHHOE MPOCTPAHCTBO C
WCIOJIb30BAHUEM  PA3IMYHBIX  CPEACTB  LU(QPOBBIX  TEXHOJOTHIA;
MMOHMMAaHHE BO3MOKHOCTEN IU(PPOBBIX CEPBUCOB FOCYIaPCTBEHHBIX YCIIYT,
1M (POBBIX 00pa30BATEIBHBIX CEPBUCOB

[Iepedens 351eMeHTOB coaepskanHusl, mpoepsiembix Ha EI'D no
nHpopmartuke

Kon

[IpoBepsieMblii 37IEMEHT COEpKaHUS

[udposas rpaMOTHOCTH
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OcCHOBHBIC TECHACHIHWU Pa3BUTUSA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapanneanHe
BBIYHCIICHUA. MHOFOHpOHCCCOpHHe CHCTEMEL. P ACIIPCACIICHHBIC
BBIYUCIIUTCIIBHBIC CUCTEMbBI U 06pa60TKa OOJIBIINX JaHHBIX

1.2

[IpUHIUMIIBI TIOCTPOCHUSI W alMMapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeteBbie mnporokoJibl. Cerb HWMuTepHeT. Anpecauuss B cetd MHTepHer.
[IpoTtokoinbr creka TCP/IP. Cucrema nmomeHHbIX uMeH. Pasnenenue IP-cetn Ha
MOJICETH C IIOMOIILIO0 MACOK IOoAceTel

1.3

daiinoBas cucrema. Ilouck B daitioBoli cucteme. [IpuHIUIIBI pa3MemeHus 1
MMeHOBaHUs (QailnoB B JoiaroBpeMeHHoW mnamstu. l[llabmonsl Ans omnucaHus

rpynn ¢aiaos

1.4

CKOpOCTL nepeaayun JaHHBIX. 3aBHCHMOCTD BpEMCHHA nepecaauun oT




MH(GOPMAIIMOHHOTO 00beMa TaHHBIX M XapaKTEePUCTHK KaHajla CBSI3U

1.5

HIndposanue nanHeix. CHMMeTpUYHbIE U HecuMMeTpuuHble mmdpsl. [ndpst
npoctoii 3amensl. [udp Lesaps. Lludpp Bmkenepa. Anroputm mmdpoBaHus
RSA

1.6

Konpl, no3Bossitonirie 00HapyUBaTh U UCTIPABIISITh OIIMOKH, BO3HUKAIOIINE pU
nepenave qaHHbIX. Paccrosnue Xammunra. KoaupoBanue ¢ noBTOpeHHEM OUTOB.
Koapr XammuHra

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

JIBonuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPABHOMEPHBIE  KOJBI.
JlexonypoBaHue COOOIIEHUH, 3alMCAaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJOB.
Ycenosue ®dano. IloctpoeHne 0AHO3HAYHO JAEKOIUPYEMBIX KOJOB C IOMOIIBIO
nepeBa

2.2

Teopernueckne mnoAXonpl K OLEHKE KojudecTBa HHQopMmauuu. EauHUIbI
U3MepeHusi KoiuyecTBa HHpopManuu. Aj(paBUTHBIA MOAXOJI K OILEHKe
KonuuecTBa uHHGMopMmanuu. 3akOH aJAUTUBHOCTH uHpopmanuu. Dopmyna
Xaptiu. Madopmanus u BeposatHocTs. @opmyna [llennona

2.3

Cuctembl cuucnenus. Pa3BepHyTas 3amuch LeNbIX M JPOOHBIX YHCENl B
MIO3ULIMOHHON cuctemMe cuuciaeHus. CBONCTBAa IMO3ULMOHHOM 3allUCH YHUCIA:
KOJIMYECTBO LU(P B 3aMUCH, IPU3HAK JEITUMOCTH YHCIIa HA OCHOBAHUE CUCTEMBI
CUMCIICHUS. AJITOPUTM MIEPEBOJIA LIETIOT0 YUCIa U3 P-NYHON CHCTEMBI CUHCIICHUS
B JICCATUYHYIO. AJITOPUTM IepeBoja KOHeUHOU P-uuHO# 1pobu B HeCATUYHYIO.
ANroput™M nepeBoja LEJIOr0 YUCIA U3 JECATUYHON CUCTEMBI CUMCIIEHUs B P-
nuHyto. IlepeBos KOoHEYHOW JecATHYHON npobu B P-uunyro. JlBouuHas,
BOCBMEpPHYHAs U LIECTHAALATCPUYHAs CUCTEMBI CYUCIICHUS, CBSI3b MEXIY HUMHU.
Apugpmernueckue onepaniy B MO3UIIMOHHBIX CUCTEMaX CUMCICHUS




2.4

Tpoana;I YpaBHOBCHICHHAA CUCTEMA CHUCIICHUA. I[BOI/I‘-IHO-I[GCSITI/I‘-IHaSI cucTéMa

CUUCIICHUS

2.5 Komuposanue texctoB. Konuposka ASCII. OnHoOaliTHRIE KOaupoBKU. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wHGOPMAIUOHHOTO 0OOBEMa
TEKCTOBBIX COOOIIECHUH

2.6 KomupoBanue nzobpaxenuil. Onenka nHGOPMaMOHHOTO o0beMa rpaduyecKux
JAHHBIX MPH 33JaHHBIX Pa3pelIeHUH U IIyOuHe KoAupoBaHMs 1BeTa. L[BeToBbIE
MOJIEIH.
Konuposanue 3Byka. OrieHka HHPOPMAIIMOHHOTO 00beMa 3BYKOBBIX JIAHHBIX MPH
3aJJaHHBIX YaCTOTE JUCKPETU3ALNH U PA3PSIIHOCTH KOJUPOBAHUS

2.7 Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. Bpicka3biBaTelbHbIE (OPMBI
(mpenukatsl). KBaHTOPHI CyIIeCTBOBAHUS U BCEOOITHOCTH.
Jlornueckue omepanun. Tabmuibl WCTUHHOCTH. JIOTHYECKHME BBIPAKEHUS.
Jlormueckue ToxecTBa. Jlornueckue onepanuy U onepany HaJ MHOKECTBaMH.
3aKoHbl anreOpbl JIOTUKU. OKBHUBAJIEHTHbIE NpeoOpa3oBaHUs JIOTUYECKUX
BbIpakeHul. Jlornyeckue ypaBHEHUS U CUCTEMbI yPaBHEHUH.
Jlornueckre (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOJKHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apTyMEHTOB.
Kanonunyeckue Gpopmbl JOrHUECKUX BBIPAKEHHM

2.8 CoBepllleHHbIE  TU3BIOHKTHBHBIE KOHBIOHKTHBHBIE HOpPMAaJIbHBIE  (POPMBIL,
QITOPUTMBI UX MOCTPOEHUS MO TabIUIe HCTUHHOCTH

2.9 Jlorudeckne DSJEMEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.

MHuoropa3psasbiii cymmarop. IlocTpoenue cxeM Ha JTOTMYECKHX 3JEMEHTax Io
3aIaHHOMY JIOTUYECKOMY BBIPAQKEHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHHS IO
JIOTUYECKOU CXEME




2.10

Mopgenu u wmoxaenupoBanue. lLlenu mopenupoBaHusi. ANEKBAaTHOCTbh MOJEIHU
MOJETUPYEMOMY OOBEKTY WiH Tporeccy. GopManu3arus MpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3ynbTaTOB MOACIUPOBAHUS B BUJE, YIOOHOM JUIsl BOCIIPUSTHS
gyenoBekoM. [ padudeckoe npencTaBiieHue TaHHBIX (CXEMBbI, TAOIUIIBI, TpaduKn).

2.11

[IpencraBnenre wnenplX uuced B HaMsATH KoMmmbioTepa. OrpaHM4E€HHOCTb
JMarna3oHa 4Yucesl IMpU OTpaHMYEHUU KoJimdyecTBa pas3psoB. IlepenonHeHue
paspsanHoi ceTku. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBINM OUT. JIBOMUHBII
JOTIOTHUTEIbHBIA KO/ OTPULIATEIbHBIX YHCEI.

[lobutoBeie sornueckue omnepauuu. Jlornueckuit, apupmeTHUecKUd U
nukmaeckuii  casuru.  [lludpoBanne ¢ MNOMOIIBIO TMOOUTOBOW  OMepanyu
«uckmogaroniee NIIN»

2.12

Hpe)ICTaBJ'IeHI/Ie BCIICCTBCHHBIX YNCECJI B ITaMATH KOMHBIOTepa. 3Haqama51 qacTb
U TOpsSAOK uyucna. Jluama3oH 3HAYEHWN BEHIECTBEHHBIX uwuceln. [IpoGiemsl
XpaHCHMsI BEIIECTBCHHBIX YHCEN, CBS3aHHBIE C OTPAaHUYCHUEM KOJUYECTBA
pa3psnoB. BeimongHeHWe omepanuii ¢ BEIIECTBEHHBIMU YHCIAMH, HAKOILICHUE
OIMOOK MPU BEIYHCICHUSIX

2.13

I'padpr. OcHoBHble moOHATHS. Buaer rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXKHOCTH, BECOBBIX MaTpHUILl, CIHCKOB CMEXHOCTU. Perienue
AITOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHaau3oM rpadoB (IOCTpOEHUE
ONTUMAJBFHOTO IMYTH MEXIy BepIIMHaMH rpada, OmpeleieHHe KOJIMYecTBa
Pa3NUYHBIX MyTeHd MEXAy BepUIMHAMH OPHEHTUPOBAHHOTO AIMKIMYECKOTO

rpada)

2.14

HepeBbsi. bunapnoe naepeBo. J[lepeBbs moucka. CnocoObl o0xona Jepesa.
IIpencraBnenue apupmMeTHYeCKUX BBIpaXEHUH B BHUJE JepeBa. lcrmonb3oBaHue
rpadoB U AEPEBBEB MPH ONMMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPa

2.15

JIMCKpeTHbIE UTPBI ABYX UTPOKOB C NOJHOHN nHpopmanueil. [loctpoenue aepesa




nepebopa BapHaHTOB, ONMCAHWE CTpPATErMd WIrPhl B TaOnMU4HOM (opme.
BrIMrpeIlIHbIE ¥ IPOUTPBIIIHBIE IO3ULIUHA. BBIUIPHIIIHBIE CTPATErUH

2.16

CpencTtBa  HMCKYCCTBEHHOTO — HMHTEUIGKTa.  VneHTHQHKANUS U TOHUCK
n300pakeHmit, pacro3HaBaHue Jnl. VCroiab30BaHWE METOJIOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00ydJaronnx cucreMax. Mcmnoib30BaHne METOI0B HCKYCCTBEHHOTO
UHTeIIeKTa B pobotoTexHuke. luTepHer Bemeil. Heliponnsle cetn

ANTOpPUTMBI U IPOTPaMMHUPOBAHKE

3.1

Qopmanu3anys MOHATHA anroputma. MamumHa ThrOpUHIa Kak yHMBEpCaJIbHas
MO/IENb BBIYACIECHUI

3.2

OneHka CIOXHOCTH BblUMcIeHHH. Bpemsi paboTel M 00beM HCHOIB3yeMOM
MaMsITH, WX 3aBUCHUMOCTh OT pa3Mepa UCXOAHBIX JaHHBIX. OlleHKa
ACHUMNTOTUYECKON CJIO)KHOCTH QJITOPUTMOB. AJTOPUTMBI  MOJHMHOMHUAIBLHOM
cnoxxkHoctu. Ilepebopubie amroputmbl. [IpuMepbl pa3IMUHBIX  AJITOPUTMOB
pelIeHust OAHOM 3a/1a4, KOTOPBhIE UMEIOT PA3JIUYHYIO CI0KHOCTh

3.3

Omnpenenenre BO3MOXKHBIX PE3yJAbTaTOB PA0OTHl MPOCTEUIIUX aJTOPUTMOB
YIPaBJICHUS HCHOJHUTEISIMU U BBIYMCIUTENBHBIX alropuTMoB. OrmpeneneHue
WCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JaTh TPEOyeMbli pe3ynbTart

3.4

AJITOpUTMBI  0OpPaOOTKM HATYPaJIbHBIX YHCEN, 3allMCAHHBIX B TO3UIIUOHHBIX
cHUCTeMaX CYMCICHHSA: pa3OMCHHME 3alKuch 4YKcia Ha OTACIbHBbIC LUQPHI,
HAXOXJCHHE CYMMbl M TIPOM3BEICHHS (P, HAXOXKICHUEC MaKCHMAaJIbHON
(MUHUMATTLHOM) TI(PHI.

[IpencraBnenne uucina B BHAE HAOOpa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM
OBICTPOTO BO3BEACHUS B CTeNeHb. [I0MCK MPOCTHIX YKCeN B 33JJaHHOM JHara3oHe
C TIOMOIIIBIO alITOPUTMA «perieTo JpaTocheHar




3.5

MHoropaspsHble IeJble YUCIIa, 3a/1a4d JITUHHON apu(PMETUKN

3.6

A3eik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl gaHHBIX:
LIEJIOYUCIIEHHbIE, BEIIECTBEHHbIE, CUMBOJIbHbIE, JIOTUYECKHE. BeTBieHuUs.
Crnoxwubie ycnoBus. Llukisl ¢ ycnoBuem. LIMKIIbI 0 IepeMEHHOM.

OO0paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBble W IBOWYHBIE (DaliIbI.
dailnoBeie nepeMeHHble ((aiinoBbie ykazaTtenu). Utenue u3 Qaitna. 3anuch B
(aiin.

Pa3Ouenune 3amaunm Ha monzanauu. Iloxmporpammsel (mpouneaypbl U (QYHKIHH).
Hcnonb3oBanue cTaHnapTHOM OMOIMOTEKH s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBHble mpoueaypbl M QyHkuuu. lMcnonp3oBaHue creka s
OpraHu3alui peKypCUBHBIX BBI30BOB

3.8

Uucnennsie MeTonbl. TouHoe u mpHOIMKEHHOE pemIeHHs 3amadu. YucieHHoe
pelleHre YpaBHEHHH C TOMOIIbIO Mojadopa mapaMmerpa. UuCIeHHbIE METOIbI
pelleHus YpaBHEHUW: MeTojJ mepedopa, METOJ TIOJOBUHHOTO  JENICHUS.
[TpubmmxeHHOe BBIUMCIICHUE JUIMH KPUBBIX. Bhramcinenue miomanei ¢Guryp c
MIOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJl MPSMOYTOJIbHUKOB, METOJ Tparenuil).
[Touck wmakcumyma (MHUHMMYMa) GYHKIUH OJHOM TEPEMEHHOW METOA0M
MIOJIOBUHHOTO JICICHUS

3.9

O0paboTka  CHUMBOJBHBIX  JaHHbIX.  BcTpoeHHble  QyHKIMHM — SI3bIKa
MIPOrpPaMMHUPOBAHHUS 17151 00paOOTKH CUMBOJIBHBIX CTPOK. AJIITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA TMOSABJICHUN CHMBOJA B CTPOKE,
pazbueHre CTPOKM Ha CIIOBA MO MPOOENbHBIM CHMBOJIAM, IMOHWCK IOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aMeHa HalJIeHHOW MOJCTPOKH Ha JAPYI'yI0 CTPOKY.
I'eneparust Bcex CIOB B HEKOTOpOM andaBHUTe, YAOBIETBOPSIOMIUX 3aJaHHBIM
orpannueHusM. [IpeobpazoBanue yncia B CHMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBsl n noCICa0BAaTCIIBHOCTHU YUCCII. Brruncienue O606H_I6HHLIX




XapaKTEPUCTUK DJIEMEHTOB MAacCHBa WM 4YHCIOBOW IOCJEI0BATEIBHOCTH
(CyMMBI, TIpOW3BENCHHS, CpPEOHEr0 apu(METHYECKOro, MHUHHMAIBHOTO U
MaKCHUMAJIBHOTO  DJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBMIO). JIMHEHHBIM NOMCK 33JaHHOTO 3HAYEHUS B MACCHUBE.
ANTOPUTMBI  PabOTBI C AJIEMEHTAMH MAacCHBA C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBKa OJHOMEPHOTro MaccuBa. lIpocTeie METOBI COPTHUPOBKU
(MeTon my3bIpbKa, MeTOJA BbIOOpa, copTuUpoBKa BcTaBkamu). CoOpTHpPOBKa
cnusinueM. beictpasi coptupoBka MaccuBa (anroputM QuickSort). JIBowdHbIH
MTOMCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIBymepHble MaccuBbl (MaTpullbl). ANTOpUTMBI 00pabOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHUE JIBYMEPHOTO YHCIOBOTO MacCHBa IO 3aJaHHBIM
MpaBWJIaM, TOUCK 3JIEMEHTa B JBYMEPHOM MacCHUBE, BBIUMCIEHHE MaKCUMyMa
(MUHMMYMa) U CYMMBI 3JIEMEHTOB ABYMEPHOIO MacCHBa, IEPECTAaHOBKA CTPOK U
CTOJIOIIOB JByMEPHOTO MacCHBa

3.12

CrnoBapun  (acconuaTWBHBICE  MACCHUBBI,  OTOOpa)KeHHWs).  XOII-TaOIHIIBI.
[Moctpoenue angaBUTHO-YACTOTHOTO CIOBApSI VIS 33JaHHOTO TEKCTA

3.13

Crexku. AmHanmu3 NPaBUIBHOCTH CKOOOYHOTO BBIpaKEeHUS. Bpiuucienue
apu(MeTUYECKOTO BhIpaKEHHUS, 3aHCAHHOTO B MocTdukcHOi dopme. Ouepenu.
Hcnonb3oBanue ouepenu AJisi BpEMEHHOTO XpaHEHUs! TaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAIBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOpUEHTHUpOoBaHHOTO Tpacda. KomuuecTBo pa3ianyuHbIX
MyTel MeXIy BepIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTOo rpada. AJropuTM
JlerKcTphI

3.15

JepeBbs. Peanuzanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMYHBIE
(Ounaphsbie) aepeBbs. [locTpoeHue naepeBa Ui 3alaHHOTO apU(MeETHUECKOro
BbIpaxkeHUs1. PekypcuBHBbIEe alropuTMbl 00X0/1a iepeBa. Vcrnonb30BaHue cTeka u




odepenu it 00xXo/1a aepeBa

3.16

JluHaMHu4yecKoe NMpOorpaMMHUPOBAHHUE KaK METOJ pelIeHUs 3aJa4 C COXpaHEHUEM
IIPOMEXYTOUHBIX PE3y/bTAaTOB. 3aJauu, periaeéMble ¢ MOMOILbIO JUHAMHUYECKOTO
MIPOrPaMMHPOBAHUS: BEIYMCICHUE PEKYPCUBHBIX (DYHKIHIA, TTOACYET KOJINYECTBA
BAPUAHTOB, 3a/1a4¥ ONTHUMHU3ALUN

3.17

[lonsitTne 00 OOBEKTHO-OPUEHTHPOBAHHOM MporpaMMUpoBaHUU. OOBEKTH H
knaccsl. CBolcTBa U MeTOJIbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIIN3.
Pazpa®oTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO MOJXOJA.
Wukancynsauus, Hacie0oBaHue, MoJIuMophusm

NudopmanroHHble TEXHOJIOTUN

4.1

Anamm3 naHHbiX. OCHOBHBIC 3a/ladMl  aHAIW3a JIAHHBIX: IPOTHO3HPOBAHHE,
KjaccuuKanus, KilacTepusanus, aHaiu3 OTKIoHeHu#. [locienoBaTenbHOCTD
pelIeHns 3a/1a4 aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OUMCTKA U OLIEHKA
KauyecTBa JaHHBIX, BBIOOP M (WJIM) TOCTPOCHHE MOJEIH, NpeoOpa3oBaHUE
TAHHBIX, BU3yaJlM3allusl JaHHBIX, MHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpenctBa u MHTepHeT-cepBUCHl Uil OOpaOOTKM W MPEJICTaBICHUS JAHHBIX.
Bbonbmme nanapie. MammHHOE 00ydeHHE

4.2

AHanu3 JaHHBIX C TMOMOUIbIO BJEKTPOHHBIX TaOmul. BeluucieHue cymmbl,
cpenHero  apu(METHYECKOro, HaumOOJbIIero  (HaWUMEHBIIEr0)  3HAYEHUSA
nuamna3oHa. Beruucnenuve kodd@uIMeHTa KOPPEISIUH ABYX PAIOB JaHHBIX.
[TocTpoenue crTonOuaThixX, JHUHEWYATHIX M KPYroBeIX auarpamm. [loctpoenue
rpaduxoB ¢yakuii. [logbop nuHUM TpeHAa, pelIeHHe 3a]a4 IPOrHO3UPOBAHHUSL.
Pemenue 3a1a4 ONTUMU3ALNEI C TIOMOIIBIO AIEKTPOHHBIX TAOIHUIT

4.3

I[I/ICerTI/IBaL[I/ISI npu MaTeMaTH4YCCKOM MOACINPOBAHUN HCTIPCPBIBHBIX
IIpOLECCOB. MOI[CJ'II/IpOBaHI/Ie JABHIKCHUA. MOZ{CJ’II/IpOBaHI/Ie OMOJIOTMYECKUX




cucreM. Marematuyeckue MOJEeNM B SKOHOMHUKE.  BpIuMcCIUTEIbHBIC
SKCHEPUMEHThl ¢ MojaeinsiMu. OOpaboTka pe3yiabTaToOB 3KCIEPHUMEHTa. MeTon
HAaMMEHbIIMX KBaaparoB. OIEHKa YHCIOBBIX IapaMeTPOB MOJICIUPYEMBIX
00BEKTOB M TpoleccoB. BoccraHoBiIeHHE 3aBUCHMOCTEH IO pe3yiabTaTaMm
HKCTIEPUMEHTA

4.4

BepostHOCcTHBIE MO/JIETIN. Meronas! Mownre-Kapuo. Nmuranmonnoe
MozenupoBanue. CHCTEMBI MACCOBOTO 0OCITYKUBaHUS

4.5

Tabnuunble (pensioHHbIe) 0a3bl JaHHBIX. Tabnuila - mpeCTaBlIeHne CBEICHUMN
00 oguHoThmHBIX 00BekTax. Ilome, 3amuceh. Kimrou Tabmuiel. Paborta ¢ rotoBoit
6a30il gaHHbIX. 3anosiHeHue Oa3bl naHHbBIX. [louck, copTupoBka U QuIbTpanus
JMaHHBIX. 3amnpochl Ha BBIOOPKY JAHHBIX. 3ampockl C MHapaMeTpami.
Brrancisiemble 1oJist B 3ampocax.

MHuorotabnuynable 0a3bl JaHHBIX. THUIBI CBsI3ed Mexay Tabnmunamu. BHemrHuit
kimo4. [emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekctoBbiii mpomeccop. CpeacTtBa MOWCKA W aBTO3aMEHbI B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHBIE TEKCTOBBIC JJOKyMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UWMTUpPOBAaHUS HWCTOYHUKOB U odopmiieHus OubnrorpadudecKkux
CCBUIOK




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






