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[NOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo uH(pOpMaTHKE Ha YPOBHE cpenHero oomero oOpa3oBaHus MaET
Mpe/CTaBICHUE O IeNsAX, OOIeld cTparerud OOy4YeHHs, BOCIUTAHUS U Pa3BUTHS
oOyuaromuxcs cpeacTBamMu yuebHoro mpenmera «MHpopmaruka» Ha 6a30BOM YpOBHE,
yCTaHABJIMBAaeT 00s3aTeNbHOE TPEAMETHOE COJepXKaHHUe, IPEeIyCMaTpUBAET €ro
CTPYKTYpUPOBAHHUE 0 pa3zesiaM U TeMaM, ONPEeNsieT pacpeieieHle ero Mo KiaccaM
(romamM u3ydeHwus).

[Iporpamma 1o uHPOpPMATUKE OMpEAETSACT KOJUUYECTBEHHbIE M KaueCTBEHHBIC
XapaKTePUCTHKU Y4eOHOTro MaTepuaia Jisl KaXI0ro rofa U3y4yeHHus, B TOM YUCIE IS
COJIEPKATEIbHOIO HANIOJHEHUS! Pa3HOrO BHJla KOHTPOJIS (MIPOMEKYTOYHOM aTTeCTalluu
00y4aromuxcsi, BCEPOCCHMCKUX MPOBEPOUHBIX pPabOT, TOCYJapCTBEHHON HMTOTOBOM
arrectaumu). [Iporpamma mo wuH(pOpMaTHKe SBISAETCS OCHOBOM [JIsl COCTaBJICHUS
aBTOPCKUX Y4EOHBIX MporpaMM U Y4YEOHHMKOB, IMOYPOYHOIO IUIAHUPOBAaHUSA Kypca
YUUTEIEM.

NudopmaTuka Ha ypoBHE CpeqHEro oOmero oOpa3oBaHMs OTPAXKAET: CYIIHOCTb
MH(GOPMATUKU KaK Hay4YHOU! AMCLMILIMHBI, U3Yy4arollel 3aKOHOMEPHOCTH IPOTEKAHUS U
BO3MOKHOCTH aBTOMAaTH3alMM MH()POPMALMOHHBIX MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;
OCHOBHBIE 00J1aCTH IPUMEHEHUSI UH(POPMATUKH, IIPEKIE BCETO UHPOPMAIIIOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COLIMATIBHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ xapakTtep  WMHGOpPMAaTUKU U WHG(OPMAIMOHHOU
NEATEIIBHOCTH.

Kypc undopmatuku Ha ypoBHE cCpemHero oOmero oOpa30BaHHS —SBISETCS
3aBEPIIAONIAM DTarlOM HEMPEPHIBHON MMOATOTOBKA OOydYarOIMXCS B  001acTH
uHopMaTUKHU U UHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN, OH OMHpAeTCs Ha
conmepkaHue Kypca MH(POPMATHKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS M OIBIT
MMOCTOSTHHOTO TIPUMEHEHHSI WH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTUH, AT
TEOPETUIECKOE OCMBICIICHNE, HHTEPIPETAIIUIO U 0000IIECHHE STOTO OMBITA.

B comepxanmm yueOHOro mpemMera «WHpopMaTHkay BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zena.

Paznen «l{udpoBasi rpaMOTHOCTH» OXBATHIBAET BOMPOCH YCTPOUCTBA KOMITHIOTEPOB
U JPYrux DJJIEMEHTOB IU(PPOBOrO OKPYKEHHS, BKJIHOYAs KOMIIBIOTEPHBIC CETH,
WCIIOJIb30BAaHUE CPEJICTB OMNEPAIlMOHHONW CHUCTEMBI, paboTy B cetu HWHTEepHET W
HCIIOJIb30BaHNE UHTEPHET-CEPBUCOB, MHPOPMAIIMOHHYIO O€3011aCHOCTb.

Paznen «Teopetnueckre OCHOBHI MH(DOPMATHUKU» BKIIOYAET B CEOSI MMOHSATHUHHBIN
anmapar  WMH(QOPMATHKHU, BONPOCHI  KOAMPOBAHUS  WHPOpMAIMH, HU3MEPECHUS
nH)OPMAITMOHHOTO O0BEMA JAHHBIX, OCHOBBI aNTeOpPBhl JIOTUKA U KOMITBIOTEPHOTO
MOJENUPOBAHUSL.



Pa3znen «AnroputMel M NPOrpaMMHMpPOBAaHHME» HAaNpaBI€H HAa PpPa3BUTUE
QITOPUTMUYECKOTO MBIIUICHUS, Pa3pabOTKy anropuTMOB, (opMHpOBaHHE HABBIKOB
peain3alyy IporpaMM Ha BBIOPAHHOM SI3bIKE IIPOTPaMMHUPOBAHUS BBICOKOTO YPOBHSL.

Paznen «MupopManmoHHbIE TEXHOJOTHUW» OXBATHIBAET BOMPOCH MPUMEHEHUS
MH(POPMALIMOHHBIX TEXHOJIOTUH, pEaIM30BAHHBIX B MPUKIAAHBIX POrPaMMHBIX
IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMCIIE IPH PEIICHUM 3a]1a4 aHAJIN3a JaHHBIX,
UCIIOJIb30BaHue 0a3 TaHHBIX U 3JICKTPOHHBIX TAOIHII TSl PEIICHUS MPUKIAIHBIX 3a7ad.

Pesynbrathl 0a30BOro ypoBHsS H3yudeHHs yueOHoro mpeamera «Wudopmarnkay
OPUCHTHPOBAHBI B TICPBYIO oOUYepeab Ha OOIIyI0 (YHKIMOHAILHYIO TI'PaMOTHOCTB,
MOJIydeHHUE KOMIICTCHTHOCTEH I TOBCEIHEBHOM JXKU3HM W 00ImIero pa3sutus. OHH
BKJIIOYAIOT B ce0s:

OHMMaHHUE TIPeIMETa, KJIFOUEBBIX BOIIPOCOB M OCHOBHBIX COCTABJISIOIINX

AJIEMEHTOB M3y4aeMOW MPEAMETHONW 00JIACTH; YMEHHUE PEIIaTh TUIIOBbIE MPAKTUUYECKUE
3a/1ayy, XapaKTepHBbIE JIJIs1 UCIIOJIb30BaAHUS

METOJIOB W MHCTPYMEHTapHUsl JaHHOW TMpeaMETHON 00JacTH; OCO3HaHHE pPaMOK
M3y4yaeMou MpeIMETHOM 001acTH, OTPAaHUYEHHOCTH METOJIOB U

MHCTPYMEHTOB, TUITMYHBIX CBA3EH C IPYTUMHU 00JIACTAMH 3HAHUSI.

OcHoBHasi He/b u3ydeHus ydyeOHoro npeagmera «MUudopmarnka» Ha 6a30BOM
YpPOBHE JII YPOBHS CpPEIHEr0o o01iero oOpa3oBaHUs — OOECIEUEHHE ajbHEUIero
pa3BuUTHs MHPOPMAITMOHHBIX KOMIETEHIIMA BBIMTYCKHUKA, €TO TOTOBHOCTU K YKH3HU B
YCIOBUSIX  pa3BUBAIOLIErocs HMHPOPMAIMOHHOrO OOILIeCTBA UM BO3pacTaroulei
KOHKYPEHIIMM Ha pbIHKE Tpyna. B cBs3u ¢ »3tum u3ydenune nHpopmatuku B 10 — 11
KJIaccax JOJHKHO 00ECTIeUnTh:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O posiid HH(GOPMATHKH, HUHPOPMAITUOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTM B COBPEMEHHOM 00IIecTBe; CHOpPMHUPOBAHHOCTH
OCHOB JIOTHYECKOIO0 M aJFTOPUTMHUYECKOTO MBIIIICHUS; CHOPMUPOBAHHOCTh YMEHUMN
pa3nnuath (akThl U OICHKH, CPAaBHUBATH OIIEHOYHBIE BBIBOJBI, BHIETh MX CBS3b C

KPUTEPUSIMU OLICHUBAHUS U CBSI3b KPUTEPUEB C OMPENCIIEHHOW CUCTEMOW LIEHHOCTEM,
MPOBEPSATH Ha JOCTOBEPHOCTh W 0000mars wuHopManuio; chOpMUPOBAHHOCTD

MPEJICTABIICHUI O BIUSIHUU WH(POPMAITMOHHBIX TEXHOJIOTHUN Ha KU3Hb YyeJoBeKa
B oOIIecTBe, MOHMUMAaHHUE COIMAIBHOTO, AKOHOMMYECKOTO, TOJTUTUYECKOTO,
KYJbTYPHOTO, IOpUJIMYECKOTO,  MPUPOIHOTO, APrOHOMHUYECKOTO,

MEIUIMHCKOTO U (PU3MOJOTMYECKOTO KOHTEKCTOB HH(OPMALMOHHBIX TEXHOJOTHUH;
MPUHSATUE TPABOBBIX U ATUYECKUX ACTIEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTHI, 0CO3HAHUE
OTBETCTBEHHOCTH  JIFOACH, BOBJICYEHHBIX B  CO3JaHME W HCIOJIb30BAaHUE
MH(OPMAIIMOHHBIX CHCTEM, PacHpoCTpaHeHUE HHPOpPMALUU; CO3JAHUE YCIOBUHM IS
pa3BUTHUSI HABBIKOB Y4eOHOM, MPOEKTHOM, HaAy4YHO-

HCCHGI{OB&TCHBCKOﬁ )51 TBOp‘-IGCKOﬁ ACATCIBbHOCTH, MOTHBAallUHU 06yqa10mnxc;1 K
CaMOpPa3BUTHUIO.



Ha n3ydenne nnpopmatuku (6a30Bblii ypoBeHb) oTBOAUTCS 68 yacoB: B 10 kiacce
— 34 ygaca (1 gyac B Heaento), B 11 knacce — 34 yaca (1 gac B Hezenio).

bazoBplli  ypoBeHh H3yueHHMS HUHGPOPMATHKH  0OECHeYrMBaeT MOATOTOBKY
00y4JaroIuxcsi, OpUCHTUPOBAHHBIX HA T€ CIEIUATLHOCTH, B KOTOPBIX HH(POPMAITMOHHBIC
TEXHOJOTUU  SBJSIIOTCST  HEOOXOAMMBIMH ~ MHCTPYMEHTaMH  NMPOdeCCHOHAIBHOM
NEATEILHOCTH, YY4ACTHE B IPOCKTHOM U UCCIIEAOBATEIILCKON JIESITEILHOCTH, CBSI3aHHOM C
MEXJIUCUUIUIMHAPHOW W TBOPYECKOM TEMATHUKOM, BO3MOXKHOCTb PEUICHHS 3a]ad
0a30BOr0 YPOBHS CJIOKHOCTH EAMHOTO rocy1apcTBEHHOTO AK3aMeHa 1o HH(POpMaTHKE.

[TocnenoBaTenbHOCTh U3YYEHUSI TEM B Mpejenax OJHOTO roja oOy4eHUs MOXKET
OBITh M3MEHEHAa MO YCMOTPEHHUIO YYHTENs IMPHU TOJATOTOBKE pabodel MporpamMmbl U
MMOYPOYHOTO TJIAHUPOBAHHS.

COAEPKAHUE OBYUYEHUSA

10 KUIIACC Llndposasi rpaMOTHOCTb

TpeboBanust TeXHUKH O€30MIACHOCTU U TUTHMEHBI NPU paboTe ¢ KOMIIBIOTEpaMHU U
APYTUMU KOMIIOHEHTaMU U(POBOTO OKPYKEHUSI.

[Ipuniuner  paGotel  KommbioTepa. [lepcoHanbHbIi  KOMIBIOTEP.  BbIOOp
KOH(UTypaly KOMIIbIOTEPA B 3aBUCUMOCTHU OT PEIIaeMbIX 3ajad.

OCHOBHBIE TEHACHLMHM PAa3BUTUS KOMIBIOTEPHBIX TexHosoruil. IlapannenbHbie
BBIYMCIIEHHs. MHOTOIpOLecCOpHbIe CUCTEMBI. CylIepKOMIIBIOTEPHI.
MukpokoHTposuiepbl. PoOOoTH3npoBaHHBIE MPOU3BOICTBA.

[IporpammMHoe obecriedeHrne KOMIbIOTEpOB. Buabl mporpaMMHOro odecrneueHus u
ux HazHaueHue. OCOOEHHOCTH MPOrpPaMMHOTO OOecredeHUs: MOOUIIBLHBIX YCTPOMCTB.
OnepanonHas cuctema. [IoHsATHE O CUCTEMHOM aMUHUCTpUpPOBaHUU. MHCTAIIIAIMS 1
JEUHCTAIUIALNS POTPAMMHOTO 00€CTIeYEHUSI.

QaitnoBas cucrema. Ilouck B (aitioBoit cucteme. OpraHuzanus XpaHEHUS U
00pabOTKM JaHHBIX C MCIOJIB30BAaHHUEM WHTEPHET-CEPBUCOB, OOJAYHBIX TEXHOJOTUN U
MOOMJIBHBIX YCTPOUCTB.

[IpuknagHbie KOMIBIOTEPHBIE MPOTrpaMMbl ISl pPEUIEHUS TUIOBBIX 3aJad [0
BbIOpaHHOM cneruanu3anui. CucTeMbl aBTOMaTU3UPOBAHHOTO TPOSKTUPOBAHMUSL.

[Iporpammuoe obGecnieyenue. JIuneH3uMpoBaHWE MPOrpaMMHOrO OOecleyeHus: u
uudpoBbIx pecypcoB. [IponpuerapHoe u cBOOOJHOE MpPOrpaMMHOE OOecleyeHueE.
KoMmMmepueckoe U HEKOMMEpPYECKOE HCMOJIb30BAaHUE IMPOrPAMMHOTO OOecreueHus: u
nudpoBbIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaeMas 3aKOHOJATEIbCTBOM
Poccuiickon  @enepanmu, 3a HENPABOMEPHOE  HCIOJIB30BAHHE  IMPOTrPAMMHOIO
oOecrieueHus U HU(POBBIX PECYPCOB.



Teoperudeckne 0CHOBbI HHPOPMATHKH
WNupopmanus, n1aHHbIE U 3HAHUS. Y HUBEPCAJIBHOCTh JUCKPETHOIO MPEACTABICHUS

uHpopmanuu. J[BomuHoe komupoBaHue. PaBHOMepHBIE M HEpaBHOMEPHBIE KOJBI.
Ycenoue dano. [Togxoasl k u3mepenuro nadopmanmu. CynHocTh 00bEMHOTO
(anmaBUTHOTO) MOIX0a K U3MEPEHHIO HH(OPMALIUHY, ONIpeIeIeHne OUTa ¢ TOYKHU 3pEHUs
an(aBUTHOTO MOJX0AA, CBA3h MEXKAY pa3MepoM andaBuTa U HHHOPMAIMOHHBIM BECOM
CUMBOJIA (B TPEIIOJIOKEHUU O PABHOBEPOSITHOCTH MOSBJICHUS] CUMBOJIOB), CBSI3b MEX]Y
eauHUIIAMU W3MepeHus nHpopmaruu: Out, Oait, Kbaiir, M6aiit, '6aiit. CymHOCT
coliepKaTebHOTO  (BEPOSITHOCTHOTO)  MOJAXOJa K  HM3MEpeHuio  uHbopmalmu,
ornpeseneHre OuTa ¢ MO3UIUU COIEPKAHUS COOOIICHUSI.

Nudpopmanmonnsie npouecchl. [lepemaya mupopmanuu. McTouHuK, MpHEMHUK,
KaHaJl CBsI3U, CUTHaJ, KoaupoBaHue. Mckaxenue nadopmannu npu nepenave. CKopocTb
nepefauyd JaHHBIX 10 KaHaly CBs3M. XpaHeHue uHpopmanuu, 00bEM MNaMsTH.
O6pabotka wuHbpopmanuu. Bunger 00paboTku uHPOpMANUU: TOJYyYEHHE HOBOTO
coJiep)kaHusi, u3MeHeHue (Hopmbl npezacrabieHus uHpopMmanuu. [louck uHPOpMay.
Ponb napopmannu u nHPOPMAMOHHBIX TPOLECCOB B OKPYKAIOIIEM MUPE.

Cucremsl. KOMIIOHEHTBI cHCTEMBI M UX B3auMojaencTBue. CHCTEMBI YIIPABICHUS.
VYnpasnenue kak nHGOpMalMOHHBIN nporiecc. OOpaTHast CBS3b.

Cucrempl cuucnenus. Pa3BépHyTas 3amuch LEIbIX M JpPOOHBIX YMCENT B
MO3ULIMOHHBIX cHcTeMax cunciaeHus. CBONCTBAa IO3MIMOHHOM 3alMCH  YHUCIIA:
KOJIMYECTBO LMU(p B 3alMUCH, MPU3HAK JEIMMOCTH YHUCJIAa HA OCHOBAaHUE CHUCTEMBI
CUMCIICHHS. AJTOPUTM MEPEBOJA LEJIOro 4ucia M3 P-MYHON CUCTEMBI CUMCIICHMS B
JIECATUYHYIO. AJITOPUTM NIEpeBoia KOHEUHOU P-nuHO# 1po0u B AECATUUHYIO. AITOPUTM
IIEpEeBOJa LEJIOr0 YMCIIA U3 JIECATUYHOM CUCTEMBI CUMClIeHUs B P-nuHyro. [[BonuHas,
BOCBMEpUYHAs M LIECTHAALATEPUYHAs CHCTEMBI CUHMCIICHHSI, MEPEBOJ YHCEJ MEXIY
ATUMU cUCTEMaMU. ApU(PMETUYECKHUE ONIEPALIMH B TO3ULIMOHHBIX CUCTEMAX CUMUCIICHUS.

[IpencrapiieHue 1EbIX U BEIIECTBEHHBIX YUCEN B TAMATH KOMITBIOTEPA.

Komuposanue tekctoB. Koguposka ASCII. OgnoOaiitHbie konupoBku. CTangapt
UNICODE. Konuposka UTF-8. Onpenenenre nHGOPMAIIMOHHOTO 00bEMa TEKCTOBBIX
COOOILIEHUH.

KomupoBanune wuzobpaxkenuii. OrieHka HHGOPMAIMOHHOTO 00BEMa PaCTPOBOTO
rpaduyecKoro M300paKeHUs MPU 3aJaHHOM pa3pelieHud W TIyOuMHE KOAUPOBAHUS
I[BETA.

Komauposanue 3Byka. OnieHka nHGOpMAIMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX MPHU
3a/IaHHBIX YACTOTE JUCKPETU3ALUU U PA3PSIAHOCTH KOJUPOBAHUS.

Anrebpa noruku. BrickassiBanus. Jlorndeckue omneparuu. TaOnuibl ICTHHHOCTH
JIOTUYECKUX ONEpalnil «IUIbIOHKIUN», «KOHBIOHKIHSY), «UHBEPCUSY, «UMILUTUKALIHY,
«OKBHUBaJeHUUs». Jlormyeckue BbIpaXKEHUs. BbIUMCIEHHUE JIOTUYECKOTO 3HA4YECHUS
COCTaBHOI'O BbICKA3bIBaHUS ITPU U3BECTHBIX 3HAUCHUSX BXOJAIIMX B HETO 3JIEMEHTAPHBIX



BBICKa3bIBaHWN. TaOIUITbl NICTUHHOCTY JIOTHYECKUX BhIpakKeHUH. Jlornueckue onepamnum
Y OIEPALIMU HAJI MHOKECTBAMH.

[TprmMepbl 3aKOHOB aareOphl JOTUKU. DKBUBAJIICHTHBIC TPe0Opa30BaHUs JOTHUECKUX
BeIpaxeHui. Jlornueckue ¢yHkiuu. [locTpoeHne JTOrHUeCKOro BBIPAXKEHUS C JTAaHHOU
Tabnauie MCTUHHOCTU. Jlornueckue sieMeHThl KoMmmbioTepa. Tpurrep. Cymmarop.
[ToctpoeHune cxembl Ha JIOTUYECKUX BJIEMEHTAaxX IO JIOTHYECKOMY BBIPAXKEHHUIO. 3aIUCh
JIOTUYECKOTO BBIPAXKEHUS 1O JIOTUYECKON CXEME.

HNupopmanuoHHbIe TEXHOJIOIHH

TekctoBeii mpomeccop. PenmaktupoBanue u  ¢opmatupoBanue. I[IpoBepka
opdorpadum u rpammaTtku. CpeacTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
Ucnonp3oBanue ctuneid. CTpyKTypUpPOBAHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasieHue. Odnaynbie cepBuchl. KomiekTuBHAA paboTa ¢ TOKyMEHTOM. MIHCTpyMEHTHI
pEeleH3UPOBaHUs B TEKCTOBBIX mporeccopax. [enosas nmepenucka. Pedepar. [IpaBuna
UTUPOBAHUS UCTOYHUKOB U oopmieHus Oudmuorpaduueckux ccbuiok. OdopmieHue
CIIMCKA JIUTEPaTypHl.

BBon wu300pakeHMiI € UCHOJIB30BAaHUEM PA3THYHBIX LUQPPOBBIX YCTPOUCTB
(umdpoBbIX (oTOANMapaTOB M MHUKPOCKOIOB, BHUACOKAMEpP, CKaHEPOB U JPYrUX
yCTpoMcTB.). I'padnueckuii pegakrop. O6padboTka rpadudyeckux o0bekToB. PacTpoBas u
BeKkTOpHas rpaduka. @opmMatsl rpaduueckux (Haisios.

O6paboTka n300paxKeHust ¥ 3ByKa C UCIIOJIb30BAHUEM UHTEPHET-MPUIIOKEHUH.

Mynerumenna. Komnesrotepable npe3eHranuu. Mcnoib3oBaHue MyJIbTUMEIUNHBIX
OHJIaH-CEPBUCOB I Pa3padOTKU Mpe3eHTAIUN TPOSKTHBIX padoT.

[IprHIMIIBI TOCTPOEHUA U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEN.

11 KVNIACC ln¢ppoBasi rpaMOTHOCTH

[IpyHUUIIBI TOCTPOEHUS W anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mnporokonsl. Cerb HWMuTepHeT. Anpecaumss B cetn HMHrepHer. Cucrema
JIOMEHHBIX UMEH.

Be6-caiit. BeO-ctpanuna. BzaumoneiictBue Opayzepa ¢ BeO-cepBepoM.
Junamuyeckue crpaHunpl. Pa3zpaboTka uHTepHeT-npuioxeHuid (caiitoB). CereBoe
XpaHEHHE TaHHBIX.

Bunbr JEeATENbHOCTU B CeTU HNnTepner. Cepsuchl HNuTepHera.
['eoundopmarmonnsie cucTeMbl. [ €OJOKAIMOHHBIE CEPBHUCHI PEATHHOTO BPEMEHH
(Hanpumep, JOKauUs MOOWJIBHBIX  TeJIedOHOB, OMNpENEICHUE 3arpyXKeHHOCTU
aBTOMarucTpasei), ”HTepHET-TOProBJIsi, OPOHUPOBAHUE OMIIETOB, TOCTUHHII.

l'ocynapcTBeHHBIE AJIEKTPOHHBIE CEepBUCHI W yciayrd. CouualibHbIE CETH —
OopraHu3aiys KOJUICKTUBHOTO B3aMMOJECUCTBHUS W OOMeHa NaHHBIMHU. CETeBOM STHKET:
npaBuia TOBEACHHS B KuOeprnpocTpanctBe. [IpoGiema MOATMHHOCTH MOJYYEHHOU
uHpopmaruu. OTKpeITEIE 00pa30BaTEIBHEBIE PECYPCHI.



TexHOoreHHbIE MW OSKOHOMHYECKHE YTPO3bl, CBS3aHHBIE C HCIOJb30BaHUEM
WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX ~ TeXHOJorui. OOmme mnpoOJeMbl  3amIUThI
uHpopManu U MHPOpMarmoHHOW Oe3omacHocTu. CpeAcTBa 3anuThl HHOOPMALMKM B
KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX W aBTOMATH3MPOBAHHBIX WH(OOPMAITMOHHBIX
cuctemax. [IpaBoBoe obecrnieueHre nHGOpMaIMoHHOM Oe3omacHoCcTH. [IpenoTBpalieHue
HECAHKIIMOHUPOBAHHOTO JIOCTyNMa K JIMYHOW KOH(HMICHIHMAIBLHONH HWH(POPMAIIHH,
XpaHsILIENcs Ha MEePCOHATBHOM KOMIBIOTEPE, MOOMIIBHBIX yCTpoMcTBax. BpegoHocHoe
IIPOrPaMMHOE OOCCIICUCHHE M CITOCOOBI OOPHOBI ¢ HUM. AHTUBHPYCHBIC MPOTPAMMBI.
Opranmsarnust gugHOro apxuBa uHMopmaruu. PesepBHoe komupoBanwue. [lapompHas
3aIliTa apXuBa.

I/IH(l)OpMa]_II/IOHHBIe TCXHOJIOTHH n HpO(bGCCI/IOHaJIBHaH AJCATCIBHOCTD.

Nudopmanmonnsie pecypcesl. Lindpposas sxkonomuka. MHpopManonHas KyapTypa.

Teopernueckne 0CHOBbI MH(POPMATHKH
Monenmu u wmopenupoBanue. lLlenmm wmoapenupoBanus. COOTBETCTBHE MOAEIH

MOJCIUPYyEMOMY OOBEKTY WM mpoleccy. Dopmanuzalius TpUKIaIHbIX 3a1ad.

[IpeacTaBneHne pe3ysIbTaTOB MOJCIUPOBAHUS B BHIE, YAOOHOM JJISI BOCTIPUSATHS
yesoBekoM. ['paduueckoe npeacTaBaeHUE TaHHBIX (CXEMbI, TaOIHIIbI, TpaduKn).

I'padpl. OcHoBHbIe noHATHSA. Buasl rpadoB. Pemienue anroputrMudeckux 3ajad,
CBSI3aHHBIX C aHAJIM30M TpadoB (MOCTPOECHNWE ONTUMAIBHOTO IMyTH MEXIY BEPIIMHAMHU
rpada, ompeaelieHHEe  KOJWYECTBA  PA3JIMYHBIX MyTed  MEXKIy  BEpIIMHAMHU
OPUEHTHUPOBAHHOTO AITUKINYECKOTO Tpada).

HepeBpsa. bunapHoe nepeBo. JIMCKpeTHbIE WIPBI JABYX HWIPOKOB C MOJIHOU
undopmariueit. [locrpoenue nepera nepedopa BapuaHTOB, ONTMCAHUE CTPATETHUU UTPHI B
TabnuuHOM hopme. BBIUTPHILITHBIE CTPATETHH.

Hcnonp3oBanne TpadoB W JEPEBBEB IMPU OMHUCAHUA OOBEKTOB W TIPOIIECCOB
OKPYKAIOIIEeT0 MHUPA.

AJITOPUTMBI M IPOrPAaMMMPOBaHKE

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThI MPOCTEUIINX —aAJTOPUTMOB
YIIPABJICHUS] UCTIOJIHUTESIMU M BBIYUCIIUTEIBHBIX AITOPUTMOB. OTIpeAeICHNE UCXOTHBIX
JAHHBIX, TIPU KOTOPBIX AJITOPUTM MOKET J1aTh TPEOYeMbIil pe3yJbTar.

Ortanbl pemieHus 3aaad Ha KommbloTepe. S3bik mporpammupoBanus (Ilackainb,
Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIMH S3bIKa MPOTPAMMHUPOBAHUSA. THIIBI
JAHHBIX: LEJIOYMCIICHHBIE, BEUIECTBEHHbIC, CUMBOJIbHBIC, JIOTUYECKHE. BeTBiieHus.
CocraBnbie ycnoBus. [{uknsl ¢ ycnoBuem. Llukibl o nepeMeHHo#. Mcnosib3oBaHue
Ta0JIHI] TPACCUPOBKHU.

PazpaboTka u mporpamMmHas peaju3anusi aJroOpuTMOB PEIIEHUS THUIIOBBIX 3ajad
0a3zoBoro ypoBHsA. [Ipumepsl 3amau: aaropuTmMbl OOpaOOTKM KOHEYHOW YHCIOBOU
MOCJEA0BATEILHOCTU (BBIYMCIEHUE CYMM, IPOU3BEICHUM, KOJUYECTBA JJIEMEHTOB C



3aJJaHHBIMH CBOMCTBaMH), aITOPUTMBI aHATIM3a 3AMUCH YUCEN B MO3UIIMOHHON CHUCTEMeE
CUMCIICHUS], aJTOPUTMbI PEIICHHUs 3alad METOoAOM nepebopa (MOMCK HauOOIbIIEro
O0IIero AeTUTENs IByX HATypalIbHBIX YHCEI, IIPOBEPKA YHCia Ha IPOCTOTY).

OO6paboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIMM — s3bIKa
IpOTrpaMMUPOBAHUS ISl 00pabOTKH CUMBOJIBHBIX CTPOK.

TabnuyHbie BeIUYMHBI (MACCUBBI). AJITOPUTMBI PAaOOTHI C AIIEMEHTaMU MacCuBa C
OJIHOKPAaTHBIM MPOCMOTPOM MAaCCHBA: CYMMHUPOBAHHE 3JIEMEHTOB MAcCCHBAa, MOJICUET
KOoJM4YecTBa (CyMMbI) 3JIEMEHTOB MACCHBA, YIOBIETBOPSIOUIMX 3aJlaHHOMY YCIIOBHIO,
HaXOXJEeHNE HANOOIBIIETO (HAMMEHBIIIETO) 3HAYEHHUS DJICMEHTOB MAaCCHBa, HAXOXKICHUE
BTOPOTO MO BEJIMYUHE HAWMOOJBIIETO (HAMMEHBIIEr0) 3HAYEHUS, JMHEUHBIM MOUCK
AJIIEMEHTa, MePEeCTaHOBKA PJIEMEHTOB MAaCCHUBa B 0OpAaTHOM TMOPSJIKE.

CopTupoBka 0JHOMEPHOr0 MaccuBa. [IpocTbie METOJbI COPTUPOBKU (HAMpPUMED,
METO/I Iy3bIpbKa, METO BBIOOpA, COPTUPOBKA BcTaBKkaMmHu ). [loamporpaMmel.

NudopmanuoHHbie TEXHOJIOTUU

AHamn3 naHHbIX. OCHOBHBIE 3a3Ja4ydl aHalv3a [JaHHBIX: IPOTHO3UPOBAHHE,
KJaccuukanus, Kiactepusaius, aHanu3 oTkiIoHeHu. [locaenoBaTebHOCTh pelIeHUs
3a/1a4 aHallM3a JaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA KaueCTBa JaHHBIX,
BBIOOp W/WJIM TIOCTPOEHUE MOJIEIH, ITpeoOpa3oBaHue JaHHBIX, BU3yalld3alusl TaHHbIX,
MHTEPIPETALINS PE3YJIBTATOB.

AHaJIU3 TaHHBIX C TOMOIIIBIO JIEKTPOHHBIX Ta0JUIl. BhIuucIeHNE CyMMBI, CPEIHETO
apu(pMETHIECKOTO, HAMOOJBIIIET0 M HAMMEHBIIIETO 3HAaUYCHUH Ararna3oHa.

KomrmbrorepHo-maTemMaTnueckue MOJEIU. ITanbl KOMIBIOTEPHO-MAaTEMATHYECKOTO
MOJEIIUPOBAHUS: TMOCTAHOBKA 3a/lay, pa3paboTKa MOJENH, TECTUPOBAHUE MOJENH,
KOMITBIOTEPHBIN KCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOJICIUPOBAHUS.

YucneHHoe peleHne ypaBHEHUH ¢ TOMOLIbIO TOA00pa napameTpa.

Tabnuunbie (pessiiMOHHbIC) Oa3bl TaHHBIX. TabnuIla — npeIcTaBIeHUE CBEAEHUN 00
oIHOTUIHBIX 00BbekTax. [1ome, 3anuce. Kimrou Tabmuisl. PaboTta ¢ roToBoM 0a301 JaHHBIX.
3anonHenue 0as3pl gaHHbIX. [louck, copTupoBka u GuabTpaius 3anuceid. 3ampochl Ha
BBIOOPKY JaHHBIX. 3alpOCHI ¢ TapaMeTpaMu. Beraucisiembie mosst B 3ampocax.

MHuoroTtabimnunbie 0a3bl aHHBIX. THMBI CBsA3EH MEXTy TaOiuiiamu. 3ampochkl K
MHOTOTA0INYHBIM 0a3aM JaHHBIX.

CpencrBa HCKYCCTBEHHOrO HHTeJUIeKTa. CepBHUCH MAaIIMHHOTO TIEpeBoAa U
pacnio3HaBaHus yCTHOU peun. UneHTudukaims u mouck n300paxeHni, pacro3HaBaHue
naut. CamooOyuaromuecs cucTeMbl. VICKyCCTBEHHBIM HWHTEIJIEKT B KOMITBIOTEPHBIX
urpax. Mcnosib3oBaHuEe METOI0B UCKYCCTBEHHOTO MHTEIUIEKTAa B O0YYAIOIINX CUCTEMaX.
Hcnonb3oBaHne METOJI0B MCKYCCTBEHHOIO MHTEJUIEKTa B poOoToTexHHKe. MHTepHeT
Beme. [lepcnekTUBbl pa3BUTHS KOMITBIOTEPHBIX HHTEJUIEKTYAIbHBIX CHCTEM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
NHP®OPMATUKE HA YPOBHE OCHOBHOI'O OBILIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YyJbTaThl OTPAXAIOT FOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUIUXCs
PYKOBOJICTBOBAaThCSl C(POPMHPOBAHHON BHYTPEHHEW MMO3ULHUEW JUYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPUEHTAlMil, TO3UTUBHBIX BHYTPEHHUX YOEXKIAECHUH, COOTBETCTBYIOLIUX
TpaJULUOHHBIM [IEHHOCTSIM POCCUIMCKOTO OOLIECTBA, PACIIMPEHNUE KUZHEHHOTO OMbITA U
OTbITa JACSATENBHOCTH B TMPOILIECCE pealu3alil CpeICcTBaMU Y4eOHOro IpeamMera
OCHOBHBIX HAIIPABJICHUN BOCIMUTATEIIBHOM NEATEIBHOCTU. B pesynbrate H3ydeHUus
MHPOpMATUKU HA YPOBHE CpPEIHEr0 O0OIIero oOpa3oBaHHs y OOydaromierocs OyayT
c(OPMHUPOBAHBI CIEAYIOLIUE JINYHOCTHBIE PE3YIIbTATHI:

1) rpaxaaHCcKOro BOCIIMTAHUSI: OCO3HAHNE CBOUX KOHCTHTYIIMOHHBIX TIPaB U
00sA3aHHOCTEM,  yBaX€HHME  3aKOHA WM  MPaBONOpANKA,  COOJIIO/ICHHE
OCHOBOMOJArallx HOPM HMH(POPMAIMOHHOTO IpaBa M HMHPOPMALMOHHOM
0€30MacHOCTH;  TOTOBHOCTh  MPOTHBOCTOSITH  HMJIEOJIOTUHM  IKCTPEMH3MA,
HallMOHaIM3Ma, KCeHO()OoOUH, AUCKPUMMHALMU 1O COLMAIBHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0  BOCHUTAHMS:  IICHHOCTHOE  OTHOIICHHWE K
UCTOPUYECKOMY HaCJeIuio, JAOCTHKeHHsAM Poccunm B Hayke, HCKYCCTBE,
TEXHOJIOTHSIX, IOHUMaHWE 3HAYeHUs MHPOPMATHUKUM KaK HayKd B IHKU3HU
COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  TOBEJCHUS,
CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO W IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU, B TOM 4ucie B cetu HTEpHeT;

4) ICTETUYECCKOI0 BOCIIUTAHUA: DCTCTUYICCKOC OTHOICHUE K MHPY, BKJIIO4Yas
9CTCTHUKY HAYUYHOI'O U TEXHUYCCKOI'O

TBOPUYCCTBA, CIOCOOHOCThH BOCIIpUHUMATL pa3JIMIHBIC BUJLI HCKYCCTBA, B TOM YHCJIC
OCHOBAHHBIC Ha NCIIOJIb30BaAHHUH I/IH(I)OpMaHI/IOHHBIX TCXHOJ’IOFI/If/'I;

5) puznyeckoro BOCHMTAHMSA: 30POBOr0 M 0Oe30macHOro oOpasa KH3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY

3JI0POBBIO, B TOM YHUCJIE U 33 CUET COOMIOICHHs TpeOOBaHN 0€301TaCHOMN IKCILTyaTaI|u
CpencTB MHPOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

6) TPYA0BOr0 BOCIIMTAHUSI:



TOTOBHOCTh K AaKTHBHOM JEATECIbHOCTH TEXHOJOTHUYECKOM M COIHAJILHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IJIAHUPOBATH W CAMOCTOSATEIHHO
BBINIOJIHATh TaKyl0 JI€SITEIbHOCTD; uHTepec K chepam mpodeccuoHaTbHON
JIEATEIILHOCTH, CBSI3aHHBIM c HH()OPMATUKOMH, MpOrpaMMHUPOBAHUEM u
MH()OPMAIIMOHHBIMH TE€XHOJIOTUSAMH, OCHOBAHHBIMHM Ha JIOCTIKCHHUSIX MH(POPMATHKUA U
HAay4YHO-TEXHUYECKOTO TpOorpecca, YMEHHE COBEpINATh OCO3HAHHBIN BBIOOp Oyayiei
npodecCul W peann30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh W
CITIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MTPOTKEHUU

BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

OCO3HaHHE TJI100aJIEHOTO XapaKTepa 9KOJIOI'MICCKUX HpO6JI€M )51 HYTeﬁ HUX PCHICHUA,
B TOM 4YHCJIC C y‘léTOM BO3MOKHOCTEH I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKEIHI/IOHHI)IX

TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOTO TO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PECHHS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO  pa3BUTUS  MH(OPMATHKH,
JOCTUKEHUSIM HAyYHO-TEXHUYECKOTO Mporpecca M OOIIECTBEHHOM MPAKTHKH, 32
CU€T MOHUMAaHUS POJIU MH(YOPMALIMOHHBIX PECYPCOB, HH(HOPMALIMOHHBIX ITPOLIECCOB
Y UH(POPMALIMOHHBIX TEXHOJIOTHI B YCIOBUAX HU(DPOBOM TpaHCPHOPMALIMK MHOTHUX
chep IKM3HHM COBPEMEHHOTO OOILIECTBA; OCO3HAaHHE IICHHOCTH HAy4HOM
JEeSATENbHOCTH, TOTOBHOCTh OCYIIECTBIISTh

IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHAWBUAYAJIbHO U B I'PYIIIIC.

B mpouecce noCTHXEHHUST JTUYHOCTHBIX PE3YJbTATOB OCBOCHUSA IMPOTPAMMBI I10
nHpopMaTke y OOyYaromMXCs COBEPIICHCTBYETCS SMOUMUOHAJIBHBIA HWHTEIJIEKT,
IpenoararIui chopMUPOBaHHOCTD:

CaMOpPETYJIMPOBaHUs, BKJIIOYAKOUIETO CaMOKOHTPOJb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIOCOOHOCTh aIalTUPOBATHCS K IMOIIMOHATILHBIM
M3MEHCHHSAM U MPOSBISITE THOKOCTD, OBITh OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHUBAIINH,
BKJIFOYAIOIIEH CTPEMIIEHHE K TIOCTHKEHHIO LIETU U YCIEXY, ONITUMU3M, UHULIMATUBHOCTb,
YMEHHUE JCUCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEM;

SMIIATHUH, BKIIIOYAIOIIEH ClIOCOOHOCTDh MOHUMATh SMOILIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTh €r0 NPH OCYIIECCTBICHHUM KOMMYHHUKAIMH, CIIOCOOHOCTh K
COUYBCTBHUIO U COIEPEKUBAHUIO; COIMATBHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTH
BBICTPANBATh OTHOILIEHHUS C

APYIruMH JIIOAbMMU, 3a6OTI/ITBC$[, MMPOABJIIATE HHTEPCC U pa3pCIiaTb KOH(i)J'II/IKTLI.



METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare uzydeHuss ”HpOpMATUKH Ha YPOBHE CPETHETO OOIIETO 00pa3oBaHUs
y oOy4aroierocsi 0yayt chopMUpOBaHbI METalPEAMETHBIC PE3yJIbTaThl, OTPAKEHHBIC B
YHUBEPCATBHBIX YYCOHBIX JICHCTBUAX, a MMCHHO: ITO3HABATEIbHBIC YHUBEPCAIBHBIC
y4eOHbIC JICHCTBUSA, KOMMYHHMKATHBHBIC YyHHUBEpCAJIbHBIC Y4eOHBIC JICHCTBUS,
pEryJIsTUBHBIC YHUBEPCAIBbHBIC yUeOHBIC ICHCTBUS, COBMECTHAS JACSITEIBHOCTb.

Ilo3HaBaTe/qibHbIe YHHBepcajJibHble Yy4deOHble jgeiictBusi 1) ba3oBbie
JIOTHYECKHe JeliCTBUS: CaMOCTOATENbHO (POPMYIHPOBATH U AKTyaJU3UPOBATH
npo0JieMy, paccCMaTpuBaTh

e€¢ BCECTOPOHHE; YCTaHABIMBAaTh CYLIECTBEHHbIM TMpPU3HAK WA OCHOBAHMS JUIS
CpaBHEHUS,

KJaccuukanuy U 0000IIEHUST; ONPEEIATh EeNIU ASSTEIbHOCTHU, 33]]aBaTh apaMeTPhl U
KPUTEpUH WX JOCTH)KEHUS, BBISIBISATh 3aKOHOMEPHOCTH U TPOTUBOPEUMS B
paccMaTpUBaeMBbIX SIBJICHUSX; pa3palaThiBaTh IJIaH PEIICHUS MPOOIEMBI ¢ yUETOM
aHaJIM3a UMEIOIINXCS

MaTEepUANIbHBIX U HEMATEPUATIBHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBI B ACATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB

LEJISIM, OLIEHUBATh PUCKHU MOCIEICTBUI AEATEIbHOCTH; KOOPJIUHUPOBATH U BBINOJIHATH
paboTy B YCIOBUSIX PEabHOTO, BUPTYAJIbHOTO U

KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS; PA3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN

’KM3HEHHBIX MpooOJieM. 2) Ba3oBble nccieqoBaTe/bCKHe TeHCTBUS: BJaICTh HAaBbIKAMH

y4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM JIESITEIBbHOCTH, HAaBBIKAMHU pa3pelieHUst

mpo0JeM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelIeHns NIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOAO0B MTO3HAHUS; OBJIA/IETh

BHUJIAMU JICSITELHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS, €r0

WHTEpIpETaINU, TPEoOPaA30BAHUIO U IPUMEHEHHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUsAX, B

TOM YHCJIE TIPU CO3JJaHUHU YUYEOHBIX U COLUATBHBIX MPOEKTOB; POPMUPOBAHUE HAYUHOTO

TUTIA MBIILJICHUS], BIaICHUE HAYYHOU TEPMHUHOJIOTHEH,

KJIFOUEBBIMU TIOHSITHSIMU U METOJIaMU; CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3aaUH
B 00pa30BaTeNbHOMN NEITEILHOCTH

Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyalIu3UpOBaTh 3a7avy, BbIABUTATh
TUINIOTE3Y €€ PEelIeHUs, HAXOAUTh apryMEHTHI JUIsl JOKa3aTEIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapamMeTpbl M KPUTEPUM PEIICHUS;, aHAJIU3UPOBATh IOJYYEHHBIE B XOJI€
pelIeHus 3a1a4u pe3yibTaThl, KpUTUYECKH
OIIEHUBATh UX JI0OCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX; /1aBaTh

OLICHKY HOBBIM CHUTYallMsIM, OLIEHHWBATh MPUOOPETEHHBIN OIBIT; OCYIIECTBISThH

1LIeJICHANPABJICHHBIN MOKUCK MEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS



B IPO(hEeCCHOHATILHYIO CPEy; IEPESHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHIECKYIO
oOJractu

KU3HENICATCILHOCTH; WHTCTPHPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JacTel;

BBIABHUI'aTb HOBLIC UJCH, IIPCAJIAraThb OPUTMHAJIIBHBIC ITOAXO0Abl U PCIICHUA, CTABUTH

npoOyieMbl ¥ 3aJaud, AONyCKalollue ajbTepHATHBHBIC perieHus. 3) Padora c
uHpopManuei: BIaJeTh HABBIKAMH MOJTYYCHHs] MHPOPMAIIUU U3 UCTOUYHHUKOB Pa3HBIX
THIIOB, CaMOCTOATEIBHO OCYIIECTBJISATH IIOWCK, AaHAIW3, CUCTEMAaTH3alUil0 |
UHTEPIPETALNI0O NH(OPMALIUK Pa3InYHbIX BUJIOB U (POPM IMpPEACTABIECHUS; CO3/1aBaTh
TEKCThI B pa3UYHBIX (hopMaTax ¢ yu€ToM Ha3HauCHUsI HHPOPMAIUHN U

1IeJIeBOM ayAUTOPHUH, BRIOHpasi ONTUMAJIbHYIO (DOpMY IPEACTaBICHUS U BU3yaIU3allHH;
OIICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTD HH(POpMAITHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAJTBHO-ITHYECKUM HOPMaM; UCITOJIh30BaTh CPEICTBA MH(DPOPMAITMOHHBIX
1 KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH B PEIICHUWH KOTHUTHUBHBIX, KOMMYHMKATUBHBIX U
OpraHW3alMOHHBIX 33a/lad C COONIFOJICHWEM TpeOOBaHWUN DSPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, THUTHEHBI, PEeCypcoCOSpEeKeHHS, MPABOBBIX M ATUYECKUX HOPM, HOPM
nH(pOpMAITMOHHOM
0e30MacHOCTH;, BIIAJICTh HAaBBIKAMH pACIIO3HABAHWUS W 3aIUTHl  MHGOpPMAIIHH,
MH(})OpMaTMOHHOM

0€30MMaCHOCTH JJUYHOCTH.

KoMMyHuKaTHBHBIC YHHBepPCaAJIbHBbIE y4eOHbIe AeicTBHSA 1)

Oo0wmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX c(hepax KU3HMU;

pacrno3HaBaTh HeBepOAIbHbBIE CPEICTBA OOIIECHHSI, TOHUMATh 3HAUEHHUE COIIMAIIbHBIX
3HAKOB, PACMO3HABATH NPEANOCHUIKM KOH(MIMKTHBIX CUTyallMii W YMETb CMST4arh
KOH(JIUKTBI;

BJIQ/ICTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOICHCTBHUSI, ApTyMEHTUPOBAHHO
BECTH JIMAJIOT; pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHS.

2) CoBMecTHAsl 1eATEIbHOCTh (COTPYAHHYECTBO): MMOHUMATh M WCIOJIH30BAThH
MperMyIIecTBa KOMAHIHOW M WHIUBUAYaIbHOW pabOTHI; BHIOMpATh TEMAaTHKYy U
METO/Ibl COBMECTHBIX JIEMUCTBUM ¢ YYETOM OOIIUX HHTEPECOB

W BO3MOXHOCTEM KaXJIOro 4Wi€Ha KOJUIEKTMBA; TPUHUMATh I€IM COBMECTHOMU
NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH

JNEUCTBHUS 10 €€ JOCTUKECHUIO: COCTABIIATH IUIAH IEUCTBUM, pACHPEAEIATH POJIU C YUETOM
MHEHHI y4aCTHUKOB, 00CYK1aTh

pe3yabTaThl COBMECTHOM pabOTHI, OIEHMBATh KAaue€CTBO CBOETO BKJAJa W KaXJOIO
YY9aCTHHKA KOMaH/IbI B OOTIIHIA



pe3yibTar 1o p33pa60TaHHLIM KpuTCpusiM; npcajaratb HOBBIC IIPOCKTHI, OLICHHUBATDH
nacu C 1Mo3M HOBU3HBI,

OPUT'MHAJIBHOCTH, HpaKTI/I‘{eCKOﬁ 3HAaYUMOCTH, OCYHICCTBJIIATDH ITIO3UTHUBHOC
CTPATCTUYCCKOC IMMOBCACHHNC B PA3JIMIHBIX CUTYyallHAX,

IMPOABJIATH TBOPUYCCTBO U B006pa>KCHI/Ie, OBITh HWHHUTIMAaTHUBHBIM.

PeryasitTuBHbIe yHHMBepcaJibHble y4deOHble aeiictBusi 1) Camoopranu3zamus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MTO3HABATENIBHYIO I€ATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pPa30BaTEIbHON AEATEIBHOCTU U
KU3HEHHBIX CHUTYallMAX; CAMOCTOSTENIbHO COCTABJISITH IUIaH PEIICHUs] MPOOJIEMBI C
YYETOM UMEIOLIUXCSA

pPECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH W MPEANOYTEHUN; OaBaTh OLICHKY HOBBIM
CUTYyallMsIM; paclIUpsTh paMKH Y4YeOHOro TMIpeAMETa Ha OCHOBE JIMYHBIX
MpEANOYTEHUH; JellaTh OCO3HAHHBIM BBIOOpP, aApryMEHTUPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 34

pElIeHe; OLEHUBATh MPUOOPETEHHBIN
OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LIMPOKOH 3pyIMLUU B Pa3HbIX
00JacTAX 3HAHUM, MOCTOSHHO IIOBBIIIATh CBOM O0Opa30BaTENbHBIA M KYJbTYPHBIN
ypoBeHb. 2) CaMOKOHTPOJIb (pediekcusi): 1aBaTh OIICHKY HOBBIM CHTYaI[UsIM, BHOCUTb
KOPPEKTUBBI B JACATEIBbHOCTD,

OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LENSAM; BJIAJIETh HAaBbIKAMH ITO3HABATEIBHOU
pedieKCHUN Kak OCO3HAHMUS COBEpUIAEMbIX JEWCTBUN W MBICIUTENbHBIX MPOIIECCOB, UX
pEe3yJIbTaTOB M OCHOBAHMI; MCMOIb30BaTh NPUEMBI pedIeKCUU AJIs OLIEHKH CUTYyaluH,
BBIOOpA BEPHOTO PEIICHHUS]; OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 110
X CHW)XEHHIO; PUHUMAaTh MOTUBBI U apTyMEHTHI JAPYIMX IPU AHAIU3E PE3YJIbTATOB
nestenbHOCTH. 3) I[IpuHATHE ceds W APYruX: NPUHUMATH ce0s, TIOHUMAs CBOU
HEJIOCTAaTKHU U TOCTOMHCTBA;

IIPUHAMATh MOTHUBBI M ApIYMEHTBI APYTUX IIPU AaHAIM3E PE3YyJIbTATOB AEATEIbHOCTH;
NpU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OMIMOKY; pa3BUBATh CIIOCOOHOCTH
NOHUMATh MUP C MO3ULUH JPYTrOro YeJ0BEKa.

HPEAMETHBIE PE3YJIBTATBI

B mnpouecce uzyuenus kypca uHpopmatuku 0OazoBoro ypoBHs B 10 kiacce
oOyJaromuMucs OyAyT TOCTUTHYTHI CIEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

BJIa/ICHUE TPECTABICHUSIMHU O POJIU MH(POPMAIIMH U CBA3aHHBIX C HEH MPOIIECCOB B
NpUPOJE, TEXHUKE M OOIIECTBE, MOHATUIMH «HMHPOpMaLUsD», «UHPOPMALMOHHBIHN
MPOLIECC, KCUCTEMA, KKOMIIOHEHTBI CUCTEMBI», «CUCTEMHBIHN 3(PPeKT,
«MH(OpPMALIMOHHAsT CHCTEMay, «CHUCTEMa YIPABIICHUS»; BIAJCHHE METOJaMU IOUCKa

uHpopMaluu B ceTu IHTEepHET, yMEHUE KPUTUUECKU



OLICHUBATh MH(POPMAIUIO, MOJYUYCHHYIO0 U3 ceTu VHTepHeT; yMeHue XapakTepHu30BaTh
00JbIIIKE JAaHHBIE, IPUBOIUTH MPUMEPHI UCTOYHUKOB HX

IOJyYEHUS] W HANpPAaBJICHUS HCIIOJIb30BAHUSA; I[OHUMAHUE OCHOBHBIX IPHUHIIUIIOB
YCTpOMCTBA ¥ (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAallMOHAPHBIX U MOOMJIBHBIX
KOMIIBIOTEPOB, TEHIECHLUHN pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUI; BIIaJIEHUE HABBIKAMU
paboOTBl C ONEPAalMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHJaMU IPOTPaMMHOTO
oOecrieueHus Uil petieHusl y4eOHBIX 3a]1a4 10 BHIOpAHHOU

crenuain3alnuy; coOoeHrne TpeOOBaHUM TEXHUKHW O€30MaCHOCTH M TUTHEHBI MpU
paboTe C KOMIBIOTEpAaMU U JPYTMMHU KOMIIOHEHTaMU IU(POBOTO OKpPYKEHUS,
MMOHMMAaHHUE MTPABOBBIX OCHOB UCIOJIb30BAHUSI KOMIIBIOTEPHBIX ITPOrpaMm, 0a3 JaHHBIX U
MaTepUalioB, Pa3MEUIEHHBIX B CeTU VIHTEpHET; MOHMMAaHUE OCHOBHBIX NPUHIUIIOB
JUCKPETU3allMM  Pa3IMYHBIX  BUJAOB  WH(OpMalMK,  yYMEHHE  OMNpENesiTh
MH(POPMAITMOHHBIN 00BEM TEKCTOBBIX, TPa(PUUECKUX U 3BYKOBBIX JJAHHBIX MMPU 3aJaHHBIX
rapaMeTpax JUCKPETH3allMi; YMEHUE CTPOUTHh HEPABHOMEPHBIE KOJbI, IOIMYCKAIOIINE
OJIHO3HAYHOE
JNEKOJIUPOBAaHUE COOOIIEHUM (MpepuKCHbIE KOJbI); BIIAJICHUE TEOPETUUYECKUM
arnraparoM, IMO3BOJISIOIIMM OCYIIECTBIISATh MPEACTABICHUE 3aJaHHOTO HATYypalbHOTO
Yyucja B Pa3/IMUHBIX CHUCTEMaxX CYHUCIICHHUS, BBIMOJHITH MPeoOpa3oBaHUs JIOTUYECKHUX
BBIPAKEHUM, UCTIONB3Ys 3aKOHBI aNreOpbl JTIOTHUKY;

YMEHHUE  CO3JaBaTb  CTPYKTYpUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTHI  H
JEMOHCTPAIUOHHBIE MAaTEepHaJIbl C MCIOJIb30BAHHEM BO3MOXXHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M O0JIAUYHBIX CEPBUCOB;

B mpormecce usydenuss kypca uHdopmarvku 06a3zoBoro ypoBHs B 11 kJiacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIEIYIOIINE MPEIMETHBIC PE3YIbTaThI:

HaJIN4Hnc HpGI[CTaBHeHI/Iﬁ O KOMIIBIOTCPHBIX CCTAX U UX POJIK B COBPCMCHHOM MHPC,

00 00ImHMX OpUHIMNAX pa3padOoTKu U (YHKUMOHUPOBAHUS WHTEPHET-TPUIIOKECHHI;
MOHMMAaHHE YIpo3 MH(POPMALIMOHHOM O€3011aCHOCTH, UCIIOJIb30BAHNE METOJIOB U CPENICTB
NPOTUBOJEUCTBUS 3TUM yrpo3aMm, COONI0IeHnEe Mep 0€30MMacCHOCTH, MPEI0TBPALLAIOLINX
HE3aKOHHOE pacipoCTpaHEHUE NEPCOHAIBHBIX TAHHBIX;

BJIQJICHUE TEOPETUYECKUM aIllapaToM, MO3BOJSIONIUM OMPEACNSITh KpaTyauliui
myTh BO B3BEMICHHOM Tpade ¥ KOJUYECTBO TyTeH MEXAY BEPIIMHAMH
OPUEHTUPOBAHHOTO AlMKIMYECKOro rpada; yMEHUE YUTaTh W MOHUMATh MPOTrPaMMBI,
peaN3yIOIINEe HECIOXKHBIE AITOPUTMBI 0OPAOOTKH YHCIIOBBIX M TEKCTOBBIX JaHHBIX (B
TOM 4YHCJIE MAacCMBOB M CHMBOJIBHBIX CTPOK) Ha BBIOpAaHHOM ISl HW3Y4YEHUS
YHUBEPCAIBHOM SI3bIKE MpOrpaMmMupoBanus BeIcOkoro ypoBHs (Ilackans, Python, Java,
C++, C#), ananu3upoBaTh QITOPUTMBI C WCIOJIB30BAHUEM TAaOJIUI] TPACCHPOBKH,
onpenensaTh 0e3 MCHOJb30BaHUSI KOMIIBIOTEpA PE3yJIbTAaThl BBIMOJHEHUS HECIOKHBIX
MporpaMM, BKJIIOYAIOIIMX I[MKJbI, BETBJICHUSU MOANPOrPAMMBI, TPU 3aJaHHBIX
MCXOJTHBIX JAHHBIX, MOJAU(PHUITUPOBATH TOTOBBIE TPOTPAMMBI JIsl pEIIIEHUST HOBBIX 33]1a4,



HCIIOJIb30BaTh UX B CBOMX MPOTrpaMMax B KauecTBE MOANPOTrpaMM (IpoLeayp, GyHKIIHiT);
YMEHHE pealn30BbIBaTh HA BBIOPAHHOM JUIsi M3Y4YEHHUS S3bIKE MPOrPaMMHPOBAHUSA
BbICOKOTO ypoBHS (Python) TumoBbsie anropuTMbl 00paOOTKM dYHCE, YHCIOBBIX
MOCIIE0BATEILHOCTEH U MAcCCHUBOB: INPEACTABICHUE YHUCIIA B BUAE Habopa MPOCTHIX
COMHOKHUTENIEH, HaX0XKICHHE MaKCUMaJbHON (MUHUMAaIbHOW) HU(PHI HATYpaJIbHOIO
YyCla, 3alMCaHHOTO B CHUCTEME CUHUCIIEHHUS C OCHOBaHWEM, He mpeBbimaromum 10,
BBIYMCIICHHE OOOOIIEHHBIX XapaKTEPUCTHUK SJEMEHTOB MacChBa WJIH YHUCIOBOU
MOCJIEIOBATEIbHOCTA ~ (CyMMBI,  MPOM3BEJEHHUSA, CpPEOHEro  apudMeTHuecKoro,
MUHUMAJIBHOTO U MAKCUMAJIBHOTO 3JIEMEHTOB, KOJIMUECTBA JIEMEHTOB,

YIOBJIETBOPSIOIUX 3aJAHHOMY YCJIOBMIO), COPTHPOBKY JJIEMEHTOB MAacCHBA; YMECHHE
UCIIOJIb30BaTh TaOJMYHbIE (pENSUUOHHBbIE) 0a3bl JaHHBIX, B YAaCTHOCTHU, COCTABIATH
3ampockl K 6a3aM TaHHbBIX (B TOM YHCJIE 3aIIPOCHI C BBIYMCIIIEMBIMHU TOJISIMH ), BBITIOJIHSIThH
COPTUPOBKY U MTOMCK 3aIIUCEll B 0a3e NaHHBIX, HAMOIHTH pa3paboTaHHYIO 0a3y JaHHBIX,
YMEHHUE HCIONb30BaTh DJJIEKTPOHHbIE TaOMUIBl Il aHalW3a, MPEACTABICHUS U
00pabOTKM MAaHHBIX (BKJIIOYAas BBIYUCIEHHE CYMMBI, CPEIHEr0 apu(pMEeTHUYECKOro,
HauOO0JIbILIEr0 U HAMMEHBUIETO 3HaYEHUH, pellIeHNEe YPaBHEHUI); YMEHHUE UCII0JIb30BATh
KOMIIBIOTEPHO-MaTEMaTUUECKUE MOJENM Il  aHajiu3a OOBEKTOB M IPOLECCOB:
(bopMyIMpOBaTh LIETb MOJEIUPOBAHMS, BHIIOIHATH aHAINU3 PE3YJIbTAaTOB, IOJYYEHHBIX B
X0JI€ MOJIEIMPOBAaHMsI, OEHUBATh COOTBETCTBUE MOJIEIHN MOAEIUPYEMOMY OOBEKTY WU
npoleccy, MPEACTaBIATh pe3yabTaThl MOJAEIHUPOBAHUS B HAIJISAHOM BHJIE; YMEHHE
OpPraHM30BbIBATh JIMYHOE HMH(POPMAIMOHHOE MPOCTPAHCTBO C  HCIOJIb30BAHUEM
Pa3IMYHBIX [U(PPOBBIX TEXHOJOTUM, MTOHUMAaHHE BO3MOXXKHOCTEN LU(POBBIX CEPBHCOB
rOCyJapCTBEHHBIX YCIYr, LH(PPOBBIX 0Opa30BaTENbHBIX CEPBUCOB, TMOHUMAHHE
BO3MOKHOCTEN M OrPaHUYEHUIN TEXHOJIOTH UCKYCCTBEHHOI'O MHTEIJUIEKTA B PA3JIMYHBIX
00J1acTsAX, HAIMYKE MPEJCTABICHUI 00 UCII0JIb30BaHUU MH(DOPMAITMOHHBIX TEXHOJOTUN
B pa3MYHBIX IpodeccuoHambHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUME
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3.1 [rpaduueckoii ¥ MyJIbTHMETHAHON 7 1 P Y HayKi,
nH(OpMaLIH Jenn TToGeapt
Hrtoro no pazaeny 7
OBIIEE KOJIMYECTBO YACOB I10 34 5
[TPOTPAMME
11 KJIACC
Ne HaumeHnoBaHue pa3nenoB U TeM Kounyec|KonrpoJa JJIeKTPOHHBIE BocnurarenbHbIi
n/n NMPOrpaMMbl TBO bHbBIE (uudposbie) KOMIIOHEHT
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pecypchbl
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Toro mo pazueny 5

Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHue

https://m.edsoo.ru/f47857¢

JleHb TIOJTHOTO

51 AJITOPUTMBI ¥ 9JIEMEHTBI 1 0 0CBOBOKICHHS
" mporpaMMUpOBaHUSI Jlenunrpaza ot
AIIMCTCKON OJIOKAIbI
)
Hroro no pazaeny 11

Pasznea 4. UnopManmoHHbIe TEXHOJIOTUH

4.1

https://m.edsoo.ru/f47857e

Hens poccuiickoi

DJIEKTPOHHBIC TaOIUIIBI 6 0
HAyKH
https://m.edsoo.ru/f47857e JleHb 3anuMTHUKA
O .
4.2 |ba3pl JaHHBIX 2 Oreuecrsa, .
MexayHapOoIHBIH
JKEHCKHH JIEHD
43 CpeﬂCTBa HCKYCCTBEHHOT'O 5 https://m.edsoo.ru/f47857e Jenn TToGeapt
" MHTEIIEKTa 0
Wroro mno pazneny 10
OBIIEE KOJIMYECTBO HACOB I10 34

[TPOI'PAMME




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka Kommmuec| Kour | JyexTpoHHBIE HU(POBBIE
n/n TBO | POIRH | gGpnazoBaTenbHBIE pecypebl
gyacop | bI€
padot
bl

1. Texuuka 0€30I1aCHOCTH ¥ T'MTHEHA [IPH PaboTe ¢ 1 httos://clck.ru/3PeyXR
KOoMITbIOTEpaMu. [IpHHIMITEI PA0OTHI KOMIIBIOTEPA

2. TeHl[eHI_II/II/£ Pa3BUTHS KOMITBIOTEPHBIX 1 https://clck.ru/3PeyXR
TEXHOJIOTUI
[IporpamMmMHO€ 00€CIIEYEHHE KOMIILIOTEPA https://clck.ru/3PeyXR
Onepanyu ¢ GaiiiaMy U HanKamu https://clck.ru/3PeyXR
PaboTa ¢ mpuKIaIHbIM IPOrPAMMHBIM 1 https://clck.ru/3PeyXR
obecreueHruEM

6. 3akoHonarenscTBO Poccuiickoii denepanuu B 1 h ttps: Jlclck.ru/3pP eyXR
00J1acTH MPOrPaMMHOTO O0ECTICUCHUS

7. JIBOMYHOE KOJUPOBAHHE https://clck.ru/3PeyXR
IToaxomsl K M3MepeHUI0 HH(OpMaHH https://clck.ru/3PeyXR
HudopmanmonHnsie npoueccsl. [lepenaya u 1 https://clck.ru/3PeyXR
XpaHeHne uHpopMaIuu

10. | O6paboTka HHPpOPMALHH 1 https://clck.ru/3PeyXR

11. CI/ICTGMI:I,UKOMHOHGHTLI CHCTEM U UX 1 https://clck.ru/3PeyXR
B3aUMO/IEICTBHE

12. | CucreMsbl CUMCIECHUS 1 https://clck.ru/3PeyXR

13. | AnropuTMsl iepeBoJa yncen u3 P-uuHoit 1 https://clck.ru/3PeyXR
CHCTEMbI CYHCIICHHS B JIECITUIHYIO U 00paTHO

14. | JIBomuHas, BOCbMEPHYHAS U [IECTHAIIATCPUYHAS 1 httos://clck.ru/3PeyXR
CHUCTEMBI CUHCIIEHHUS

15. | ApudmeTndeckue oOmepanuu B TO3MUIMOHHBIX 1 https://clck.ru/3PeyXR
CHCTEMaX CUMCIIEHUS

16. | IlpexcraBieHKE HENBIX W BEIIECTBEHHBIX YHCEI B 1 hitps://clck.ru/3PeyXR
[aMsTH KOMITBIOTEpA

17. | KogupoBaHue TEKCTOB 1 https://clck.ru/3PeyXR

18. | KoxupoBanue n3o0paxkeHuit 1 https://clck.ru/3PeyXR

19. | KoaupoBaHue 3ByKa 1 https://clck.ru/3PeyXR

20. | Beicka3biBanus. Jloruueckue oneparu 1 https://clck.ru/3PeyXR

21. | Jlornueckue BLIpa)KeHI/\I'SI. Tabauipl UCTUHHOCTH 1 https://clck.ru/3PeyXR
JIOTUYECKUX BBIPAXKECHUH

22. | Jloruyeckue orepanny U Onepamuy Hajl 1 https://clck.ru/3PeyXR
MHOKECTBAMU

23. | 3aKkoHBI aNre6pHI JOTHKH https://clck.ru/3PeyXR

24. | Pemienue mpOCTEHIINX JIOTHUECKUX YPABHEHHI https://clck.ru/3PeyXR

25. | Jlorumueckue (byHKI_[I/Ij/I. HOCTpOf:HI/Ie JIOTHYECKOTO 1 https://clck.ru/3PeyXR
BBIPKCHUS C JTaHHOU TabIHIEeH HCTHHHOCTH

26. | Jloruueckue >JIeMEHTHI KOMIIIOTEPA 1 https://clck.ru/3PeyXR




27. | KonrpoabHas pabora o teme "TeopeTndeckue
HIPOJIBHAZ paboTa 1o TeM peTHHeCH 1 1 | https://clck.ru/3PeyXR
OCHOBBI UH(POPMATHUKH
28. | TeKCTOBBII POIIECCOP U ero 0a30BbIC
potieecop 1 https://clck.ru/3PeyXR
BO3MOYKHOCTH
29. | KomnekruBHast pabota ¢ jokymeHToM. [IpaBuia
P HOKIM P 1 https://clck.ru/3PeyXR
odopmiteHus pedepara
30. | Pactposas rpaduxa https://clck.ru/3PeyXR
31. | Bekropnas rpaduxa https://clck.ru/3PeyXR
32. | Co3aaHue u mpeoOpa3oBaHue ayIHOBH3YyaTbHbBIX
A beobp YAROBHY 1 https://clck.ru/3PeyXR
00beKTOB. KOMITBIOTEpHBIC TIPE3CHTAIMH
33. | [IpuHIMIBI IOCTPOCHHS W PEIAKTHPOBAHUS
bt por PEAAICTHP 1 https://clck.ru/3PeyXR
TPEXMEPHBIX MOJIEIeH
34. | KonrpoabHas pabora 1o teme "TeXHOIOrHu
00pabOTKM TEKCTOBOH, Trpaduueckoii u 1 1 | https://clck.ru/3PeyXR
MyJIbTUMEAUMHON HHPOpMAITH"
OBIIEE KOJIMYECTBO YACOB IIO 34 2
[TPOIPAMME
11 KJIACC
Ne Tema ypoka Kosmmuec| Kour | JyekTpoHHBIE HU(POBBIE
n/n TBO | POIRH | gGpazoBaTenbHbIE pecypehl
yacop | bI€
padort
bl
1. [TpuHIUIIBI TOCTPOCHHUS U allliapaTHbIE
KOMITOHEHTBI KOMIIBIOTEPHBIX ceTeil. CeTeBbie .
P 1 https://clk.li/zcRv
npotokoubl. Ceth IHTEpHET. Afpecainus B CeTH
Hutepuer. Cuctema JOMEHHBIX UMEH
2. Be0-caiit. BeO-cTpanuiia. BzanmoeiicTre
Opaysepa ¢ BeO-cepBepoM. JluHamHuyeckue .
paysep pacpon. [ R https://clk.li/zcRv
cTpaHuIlbl. Pa3paboTka HHTEPHET-TTPUIOKCHUN
(caittoB). CeTeBo€ XpaHEHUE JaHHBIX
3. Bunsl nestensHoctr B cetn MIHTepHET. CepBUCH 1 https://clk.li/zcRv
Hurepnera
A CereBoii aTukeT. [IpobiiemMa Moy IMHHOCTH 1 https://clk.li/zcRv
NoJy4eHHOU nHpopmanun
S. ["ocymapcTBEHHBIE IIEKTPOHHBIE CEPBUCHI U 1 https://clk li/zcRv
yenyru. OTKpbIThIE 00pa30BaTeNIbHbBIE PECYPCHI
6. TexXHOTeHHBIC U SKOHOMUYECKHE YTPO3BI,
cBsA3aHHbBIE ¢ ucrojib3oBanneM MKT. 3ammra 1 httDSZ// clk.li/zcRv
uHpopMaluu 1 nHPOpMAIIMOHHAS OE30MTaCHOCTD
7. BpenonocHoe nporpamMmmMHoOe oOecriedeHre u .
peat POrp 1 https://clk.li/zcRv
croco0bl 60PbOBI C HUM
8. Opranu3anus JHYHOTO apXUBa HHPOPMAIIHH.
HudopMarnoHHbIe TEXHOJIOTHH 1 1 https://clk.li/zcRv
npodeccuoHaIbHas IS TETbHOCTD




Mognenu u mogenupoBanue. [IpencraBinenue

1 https://clk.li/zcRv
Pe3y/bTaTOB MOJICIIMPOBAHHUS
10. | I'padel. Pemenne anropurMuueckux 3auad, 1 https:/clk Ji/zcRv
CBSI3aHHBIX C aHATU30M TpadoB
11. | JlepeBbs. JIMCKPETHBIE UTPBI ABYX HIPOKOB C 1 https://clk.li/zcRv
MOJTHOM MH(pOpMaruen
12. | Hcnonb3oBanue rpadoB U ACPEBbEB MPH
ONHUCaHUU 00BEKTOB U IPOLECCOB OKPYKAIOIIETrO 1 https://clk.li/zcRv
Mupa
13. | KonrpoispHas paboTa 1o Teme ) .
"Uudopmannonnoe MoenupoBanue” 1 https://clk.li/zcRv
14. | Ananu3 anropuTMoB. DTambl pEIICHUS 3a/1a4 Ha 1 https://clk.li/zcRv
KOMIIbIOTEPE
15. | SI3pik mporpammupoBanusi. OCHOBHbIC
KOHCTPYKLMU A3bIKAa IPOrPaMMUPOBAHUSA. THUIIBI 1 https://clk.li/zcRv
JTAHHBIX
16. | Berpienus. CocTaBHBIE YCIOBHS https://clk.li/zcRv
17. | Luxnsl ¢ yenosueM. LIUKIIBI 10 epeMeHHO https://clk.li/zcRv
18. | Pa3paboTka u mporpaMMHas peaau3aius 1 https://clk li/zcRv
QJITOPUTMOB PEIICHUS TUITOBBIX 3a/1a4
19. | Pa3paboTka 1 porpaMMHasi peaau3anus 1 https://clk.li/zcRv
AJITOPUTMOB PEIICHHs 33/1a4 METOIOM Tepebopa
20. | OOpaboTKa CUMBOJIBHBIX JAHHBIX 1 https://clk.li/zcRv
21. | TabGnuuHbIC BETUYHUHBI (MACCHBBI) 1 https://clk.li/zcRv
22. | CopTUpOBKa OJJHOMEPHOTO MacCHBa 1 https://clk.li/zcRv
23. | [Moamporpammbl 1 https://clk.li/zcRv
24. | KontponpHas pabora 1o Teme ':'AJ'Il"OpI/ITMLI u 1 https://clk.li/zcRv
3JIEMEHTBI TIPOrPaMMHUPOBAHHUS
25. | Axamm3 nagHbix. OCHOBHBIE 3a/1a4X aHAIA3A 1 https:/clk Ji/zcRv
JIAHHBIX
26. ITocnenoBarenbHOCT pENIEHUS 3a/1a4 aHaIu3a 1 h ttps: Jiclk li/zcRv
JIAHHBIX
27 AHanu3 TaHHBIX C TOMOIIIBIO ATIEKTPOHHBIX
P 1 https://cIk.li/zcRv
TabIIuUIL
28. | KoMnproTepHO-MaTeMaTHYECKUE MOJICIN 1 https://clk.li/zcRv
29. | Pabora ¢ rOTOBOI KOMITBIOTEPHON MOJIEIBIO 1 https://clk.li/zcRv
30. | YncneHHOE pelIeHHe YPaBHEHUH C TOMOIIIBIO 1 htps://clkli/zcRv
noadopa napamerpa
31. | TaGnuuHble (pENAIUOHHBIC) 0a3bl JAHHBIX 1 https://clk.li/zcRv
32. | PaGota c roToBO# 6a30ii TAHHBIX 1 https://clk.li/zcRv
33. | CpencTBa HCKYCCTBEHHOTO HHTEIIEKTa 1 https://clk.li/zcRv
34. | TlepcrieKTUBBI pasBUTHS KOMIBIOTEPHBIX| 4 https://clK.li/zcRv
UHTEIUIEKTYATbHBIX CHCTEM
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMOBI

10 KJIACC
IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/IbHOM
Kon NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus
NpoBepsieMoro
pe3yJbTara
1 ITo Teme «lludpoBas TpaMOTHOCTH
Brnanenue npeacraBieHUsIMU O pojii HH(GOPMAIIMU U CBSA3aHHBIX C HEH MPOIECCOB
B PUPOJIE, TEXHUKE U OOIIECTBE, MOHATHAMU «UH(POpMaLHsy, «MHPOPMAITMOHHBII
MPOLIECC», «CUCTEMA», «KOMIIOHEHTBl CHCTEMBI», «CHUCTEMHBIA 3(deKT»,
1.1 «uH(}OpPMAIIMOHHAS CUCTEMa», «CHUCTEMa YIPABICHUS»; BIAJCHHE METOJaMHU
noucka uHpopManuu B ceTd VIHTepHET;, yMEHHE KPUTUYECKU OICHUBATh
uH(popMalLIKIo, MONy4YeHHYI0 U3 ceTu HTepHeT
YMeHue xapakTepu3oBaTh OOJbIINE JaHHbIE, TPUBOAUTH IPUMEPHI HCTOUHUKOB UX
12 MIOJIyYEHUS U HAMPABIICHUS HCIIOIb30BAHUS
[loHnmanue OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA H  (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOMIILHBIX KOMITBIOTEPOB; TCHACHIIUN Pa3BUTHS
13 KOMITHIOTEPHBIX TEXHOJIOTUM; BIJIaJleHWE HABBIKAMH PaOOTHI C OINEpPaIMOHHBIMU
' CUCTEMaMHU M OCHOBHBIMH BUJAMHM IPOrPaMMHOr0O OO€CIEeYeHHs ISl pellieHus
y4eOHBIX 3aJ1a4 110 BEIOPAHHOM CIIeIIHaTU3aIiI
2 ITo reme «TeopeTrndeckue OCHOBBI HH(OPMATUKI»
[TonnMaHue OCHOBHBIX MPHUHIMIIOB JUCKPETH3AIMHA  PA3JIUYHBIX  BHJIOB
21 nH(pOpMallUK; YMEHHUE OIpeneisaTh HH(OOPMALHUOHHBIH OO0BEM TEKCTOBBIX,
rpauYecKuX M 3BYKOBBIX JIAaHHBIX NP 33/IaHHBIX IMapaMeTpax JIUCKPEeTH3aIuU
YMeHue CTpOUTh HEPaBHOMEPHBIE  KOIbI, JOIYCKAIOIIUE  OJHO3HAYHOE
99 JeKOMpOBaHUE COOOIIeHUH (MpedrKCHbIe KObl); HMCIIOJIB30BaTh MpoCTeiine
' KOJIbl, KOTOPBIE MO3BOJSIOT OOHAPYKUBATh U HCIPABIIATH OMIMOKH MU TIepeade
TAHHBIX
Bnanenue TEOPETUUECKUM anmnapaToM, MO3BOJISIIOIIMM ~ OCYIIECTBIISITh
2.3
MpPEACTABICHNE 33JaHHOTO HATYPAIIbHOTO YKCTIA B PA3JIUYHBIX CUCTEMAX CUUCICHUS
Bnanenue TEOPETHUUECKUM arnmapaTom, MO3BOJISIOIIUM BBITIOJIHSTh
2.4 peoOpa30BaHUs JOTUIECKUX BBIPAKCHHM, UCIIONB3YS 3aKOHBI aIreOphl IOTUKU
3 [To Teme «MHpOpMATIOHHBIE TEXHOTOTHI)
YMeHne  co3maBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTHI |
31 JI€MOHCTPALIMOHHBIE MaTepUabl C UCIIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX

MIPOrPaMMHBIX CPEJICTB U O0JIaYHBIX CEPBHUCOB




3.2

YMeHHe HCTob30BaTh TaOJWYHBIC (PEISIIIMOHHBIC) 0a3bl JAaHHBIX, B YACTHOCTH,
COCTaBJISITh 3aMPOCHI B 0a3ax JaHHBIX (B TOM YHCIIE BEIYUCIISIEMBIC 3aIPOCHI),

BBIMOJIHSATH COPTHPOBKY ¥ TIOMCK 3aruceil B 0a3e JaHHbIX; HAMIOJHATH pa3paboTaHHYIO
0a3y JaHHBIX

3.3

YMeHue HCIoNb30BaTh ANEKTPOHHBbIE TAOMMIBI OIS aHANU3a, MNPEICTAaBICHUS U
00pabOTKM MaHHBIX (BKJIIOYas BBIUMCICHHE CYMMBI, CPEIHEro apu(phMeTuyecKkoro,
HauOOJIBIIET0 U HAUMEHBILIETO 3HAYEHU, pellIeHne ypaBHEHUH )

11 KJTACC

Koxa
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMpPOrpaMMbl CpeiHero 001ero ooOpa3oBaHus

[To reme «lludpoBast rpaMOTHOCTEY

11

Hanuuue npeacraBieHnii 0 KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe; 00 00IIMX MPUHIUMIAX Pa3pabOTKH U (HYHKIIMOHUPOBAHHS UHTEPHET-
MIPUITOKEHU I

1.2

YMeHue OpraHu3oBBIBaTH JIMYHOE HWH(GOPMAIMOHHOE TMPOCTPAHCTBO C
UCIIONIb30BAaHUEM PAa3IMUHBIX CPEACTB IM(PPOBBIX TEXHOJOTUH; IMOHHUMAaHUE
BO3MOXXHOCTEH IIM(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IH(PPOBBIX
0o0pa3oBaTeNbHBIX CEPBUCOB, TOHMMAaHUE BO3MOXXKHOCTEW M OTpaHUYCHUU
TEXHOJIOTHII HMCKYCCTBEHHOTO HHTEIUIEKTa B PAa3NUYHBIX OO0NACTAX; HAIWYHE
npecTaBIeHU 00 UCTIOIB30BaHUN HH(POPMAIIMOHHBIX TEXHOIOTUH B pa3MTUYHBIX
npodeccoHATBHBIX chepax

[To reme «Teopernueckue 0OCHOBBI HH()OPMATUKID

2.1

Brnagenue TeopeTnueckuM anmnapaToM, MO3BOJISIOUIUM ONPEAENITh KpaTyaluii
OyTh BO B3BEIIEHHOM Tpade U KOJMWYECTBO IyTeH MEX1y BepIIMHAMU
OPUEHTUPOBAHHOTO ALMKINYECKOro rpada

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

YMeHue untaTh ¥ NOHUMATh IPOTrPAMMBI, PEAIN3YIONINE HECIOKHBIE aJITOPUTMBbI
00pabOTKM YHUCIOBBIX M TEKCTOBBIX JAaHHBIX (B TOM YMHCJIE€ MAaCCUBOB U
CHUMBOJIbHBIX CTPOK) Ha BBIOPAaHHOM JJIsI W3YUEHHs] YHUBEPCAIbHOM SI3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#); ymenue
AHAIM3UPOBATH AITOPUTMBI C UCTIOIB30BAaHUEM TaOIUI] TPACCUPOBKU; OMPEIEIIATh
0e3 HCIOJIb30BAHMUS KOMIIBIOTEpAa pe3yNIbTaThl BBIMOJIHEHHUS] HECIIOKHBIX
IpOrpaMM, BKIIFOUAIOLIUX LIMKJIbI, BETBJICHUS U MOANPOTrPaMMBbl, IPHU 3aJaHHBIX
WCXOJIHBIX JTAHHBIX




3.2

YMenue MoaupHUIMpPOBaTh TOTOBBIE MPOTPAMMBI ISl PEIICHUsS HOBBIX 3ajad,
UCIIOJIb30BaTh UX B CBOMX MpOrpamMmax B KauecTBE MOANMporpamm (mpoueayp,

yHKIHIN)

3.3

YMeHHe peanu3oBaTh OTanbl pEHICHHUS 3a7ad Ha KOMIbIOTEpEe; YMEHHE
pean30BbIBaTh Ha BBIOPAHHOM [UIsI W3Y4YEHHs S3BIKE IMPOTrPAMMHUPOBAHUS
Bbicokoro ypoBHs (ITackamb, Python, Java, C++, C#) TuUmOBBIE anrOpPUTMBI
00paboTKH YHCell,

YHCIIOBBIX MOCIIEI0BATEIBHOCTE U MAaCCUBOB: MPEACTABIECHUE YMCiIa B BUAE Habopa
MPOCTBIX COMHOKUTENEH; HaX0XKJIEHHE MaKCHUMAalbHOW (MUHUMAIbHOM) MHQPHI
HATypaJIbHOTO YHMCJa, 3allMCAaHHOTO B CHCTEME CUHCJICHHS C OCHOBaHHEM, HE
npeBbimaromumM 10; BerarcieHue 0000IEHHBIX XapaKTEPUCTUK JIEMEHTOB MacCHBa
WIM  YHUCJIOBOM  MOCHEAOBATEIBHOCTH  (CyMMBI, TMPOM3BEICHUS  CPETHETO
apu(MeTHuyecKoro, MHUHHUMAIBHOTO W MaKCHMAaJbHOTO JJIEMEHTOB, KOJIMYECTBA
AJIEMEHTOB, YIOBIETBOPSAIOIINUX 33JaHHOMY YCIOBHIO); COPTHUPOBKY JJIEMEHTOB
MaccuBa

ITo Teme ((HHQ)OpMaI_II/IOHHLIe TCXHOJIOI'KU»

4.1

VYMeHue HCIoIb30BaTh KOMIIBIOTCPHO-MATEMATHUYCCKUC MOACIIM [JId aHalIu3a
00BEKTOB U IIpOICCCOB: (i)OpMy.]'H/IpOBaTB oeJIb MOACIINPOBAHUSA, BBIIIOJHATL aHAJIN3
pE3yjbTaTOB, IIOJNYYCHHBIX B XOAC MOACIIMPOBAHUSA; OLCHUBATHL AACKBATHOCTb
MOJCIN MOACIUPYEMOMY 06I>GKTy Ui nponeccy, IPEACTABIIAATEL PE3YJIbTAThL
MOACIMPOBAHUA B HAITIAAHOM BHUAC

10 KJIACC

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOI
NPOrpaMMbl CpeiHero od1ero oopa3oBaHus

1.2

OcCHOBHEBIC TCHACHIUN Pa3BUTHA KOMIILIOTCPHBIX TEXHOJIOTHIA. HapannenLHHe
BBIYMCIICHUA. MHOFOHpOHCCCOpHHG CHUCTCMBI. CynepKOMHBIOTCpBI.

MuxkpokoHTposuiepsl. Po6oTH31poBaHHBIE TPOU3BOJICTBA

1.3

QaiinoBass cucrema. [louck B daiinoBoii cucreme. OpraHuzanus XpaHEHUS U
00pabOTKH JaHHBIX C UCIOIb30BaHUEM HHTEPHET-CEPBUCOB, OOIAYHBIX TEXHOIOTUN
U MOOMJIBHBIX YCTPOMCTB

Teopernuecknue OCHOBBI HH()OPMATHKH

2.1

Wudpopmanivs, 1aHHble U 3HAHUS. YHUBEPCATBLHOCTh JAMCKPETHOTO IMPEACTaBICHUS
uH(popMaluu. J[BouuHOe KOIMPOBaHNE

2.2

PaBHOMepHBIE M HEpaBHOMEPHBIE KOJBI. Y cioBue PaHo




2.3

[Mogxonpr k wu3Mepenuro wuHpopmanuu. CymHOCTh 00BEMHOTO (a71aBUTHOTO)
MoIXoJa K W3MEpeHHo uH(opMmamuu, omnpeaencHue OuTa ¢ TOYKH 3pEHUs
an(aBUTHOTO TOJXOMA, CBSI3b MEXKIY pasMepoMm andaBuTa U WHOOPMANMOHHBIM
BECOM CHMMBOJIA (B MPEATOIOKEHUN O PABHOBEPOSTHOCTU TIOSIBIICHUS CHMBOJIOB),
CBsI3b MEXKAY C€IMHHUIIAMU W3MepeHusi nHpopmanuu: Owt, Oaiit, KOaiir, MOaiir,
['Gaiit. CylIHOCTh COAEPKATEIBLHOTO (BEPOSITHOCTHOTO) MOJX0JIa K H3MEPEHUIO
uH(pOpMAaInH, ONpeieTICHIE OUTa C MO3UIUHU COACPKAHUSI COOOICHUS

2.4

Nudopmanuonnsie mnporecchl. [lepenaya undopmanuu. VcTtouHuk, npuéMHUK,
KaHaJ CBSI3U, CUTHAM, KoAupoBaHue. Vckaxkenue nHGopMaIum npu nepegaye.

CkopocTb nepeiayu JaHHBIX 110 KaHaly CBsA3H. XpaHeHue nHpopManuu, 00bEM
namsTiu

2.5

Cucrembl. KOMIIOHEHTBI CUCTEMBI U KX BBaI/IMOIlef/'ICTBI/Ie. Cucremnl YIIPpaBJICHUA.

VYmpasnenue kak nHGpopManMoHHBIN pouecc. OOpaTHas CBA3b

2.6

Cucremsl cuncieHus. Pa3BépHyTas 3aIiCh HEIbIX U IPOOHBIX YHCEI B TTO3HIIMOHHBIX
cucrteMax cuuciieHus. CBOMCTBA MO3UIIMOHHOW 3alHMCH YKCIIA: KOJUYECTBO HUDP B
3aMKCH, MPU3HAK JCIMMOCTH YHCJIa HA OCHOBAHHME CHCTEMbI CUMCIICHHS. AJITOPUTM
nepeBojia 1eJIoro yucia u3 P-uyHON CUCTeMbI CUMCICHHS B IECATHYHYIO. AJIITOPUTM
nepeBojia KOHEYHOUW P-uuHO#l npobu B AecATUYHYIO0. AJNTOPUTM IMEpeBOja IIEJIOT0
qrclia U3 JECITHYHOM cUCTeMbl cuucieHus B P-uunyro. /[BomuHas, BocbMepuyHas U
HIeCTHAIATEpUYHAS] CUCTEMbI CUHCIICHUS, IEPEBOJ] YUCENl MEKIY STUMHU CHUCTEMaMH.
ApudnmeTnueckre onepanuy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

2.7

Hpejj[CTaBJ'IeHI/Ie LEJIBIX U BEHICCTBCHHBIX YUCECII B ITAMATHU KOMIIBIOTCPA

2.8

KoaupoBanue tekcroB. Komupoka ASCII. OpnoOaiiTHble KoaupoBku. CraHaapT
UNICODE. Konuposka UTF-8. Onpenenenue nHPOpMAIIMOHHOTO 00bEMa TEKCTOBBIX
COOOLIeHUH

2.9

KomupoBanue wuzo0pakenuit. OrieHka WHPOpPMAIMOHHOTO 00BEMA pPacTpPOBOTO
rpaduueckoro M300paKeHHsl TPHU 3aJaHHOM DPA3pelICHUHN U TIyOWHE KOAMPOBAHUS
nsera. Koauposanue 3Byka. OrneHka WHPOPMAIIMOHHOTO 00BhEMA 3BYKOBBIX JAaHHBIX
TIPH 33/IaHHBIX YaCTOTE TUCKPETH3AIMH U PA3PSITHOCTH KOJTUPOBAHUS




2.10

Anrebpa noruku. BrickaszpiBanus. Jlormueckue omepauuu. TaOiaumbl UCTUHHOCTH
JIOTUYECKUX ONEPALUN «IU3BIOHKIUAY, «KOHBIOHKIUA», «MHBEPCUL», «UMILTUKALUA»,
«OKBHBAJICHIMA». Jlorndeckue BbIpaXeHUs. BpIUMCIIEHHE JIOTMYECKOrO 3HA4YCHUS
COCTaBHOI'O BBICKa3bIBaHMsI IIPM H3BECTHBIX 3HAYCHUAX BXOMAIIMX B  HEIO
AJIEMEHTApHBIX BBICKA3bIBAHUNM. TaONMUIbl MCTUHHOCTH JIOTUYECKUX BBIPAKEHUI.
Jlornueckue omepalnyy U ONepaluy HaJ MHOXXecTBaMH. [IpumMepsl 3aKOHOB aireOpbl
JIOTHKH. DKBUBAJICHTHBIE INPEOOpa30BaHMs JIOTHUECKUX BbIpakeHuH. Jlormueckue
¢ynkuuu. [locTpoeHne J0rMuecKoro BbIPaKEHUS C AAHHOW TaOiauLeld MCTUHHOCTH.
Jlornueckue snemenTsl koMmmbrotepa. Tpurrep. Cymmarop. IlocTtpoenue cxemsl Ha
JOTUYECKUX DJEMEHTaX II0 JIOTUYECKOMY BBIPKEHHUIO. 3alMCh JIOTMYECKOTO
BBIPAKCHMSI 110 JIOTHYECKOMN cXxeme

WNHupopmanronHble TEXHOIOTUH

3.1

TexcroBslii mpoueccop. Pegakruposanue u popmarupoanue. Ilposepka opdorpapuun
u rpamMaruku. CpencrBa IMoMCKa M aBTO3aMEHbl B TEKCTOBOM IIPOLIECCOPE.
Hcnonb3oBanue cruiei. CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKyMEHThl. CHOCKH,
ornaBneHue. OOmnaynble cepBuchl. KosulekTuBHas pabota ¢ JTOKYMEHTOM.
WHCTpyMEHTBI peLieH3UpOBaHUsl B TEKCTOBBIX Ipolieccopax. JlenoBas mnepenucka.
Pedepar. IIpaBuia muTHpOBaHUS MCTOUYHUKOB U OpopmieHHS OnOIHOrpaduuecKux
ccpl1oK. OdopmileHne cucKa JINTepaTypbl

11 KJIACC

Kon

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOMI
NPOrpamMMbl cpeHero oo1ero oopazoBaHus

[Mudposas rpaMOTHOCTH

11

[TpuHIMITBI TOCTPOCHUSI U amnapaTHbIe KOMIIOHEHTHI KOMITbIOTEPHBIX ceTei. CeTeBbie
npotokodiel. Ceth MuTEpHET. Anpecarus B cetu UuTepHeT. CructeMa TOMEHHBIX UMEH

Teopernueckrne 0CHOBbI UH(POPMATUKHI

2.1

Monenn wu wmonenupoBanue. lLlemn wmonenmupoBanus. COOTBETCTBHE MOJEIH
MOJIETTUpYeMOMY OO0BEKTy wiu Tmporeccy. Dopmanuzanus MPUKIATHBIX 3aad.
[IpencraBieHne pe3yinbTaTOB MOAETUPOBAHUS B BHUAE, YAOOHOM ISl BOCIIPHUSATHUS
yenoBekoM. ['paduueckoe npeacraBneHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPAdUKH)

2.2

I'padbr. OcHoBHBIe ToOHATHUS. Buasl rpadoB. PemieHue anropuTMHYecKuX 3aad,
CBSI3aHHBIX C aHAJTN30M TpadoB (IOCTPOCHUE ONITUMATBHOTO ITyTH MKy BEpIITHHAMH
rpada, ompenesNeHWe KOJMYECTBA pa3IMYHBIX MyTe MeXIy BepLIMHAMU
OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada)




2.3

HepeBbsi. bunapHoe nepeBo. JIUCKpeTHbIE WUIrpbl JBYX HWIPOKOB C TMOJHOH
unpopmanueit. [Toctpoenue nepesa nepedopa BapuaHTOB, ONUCAHUE CTPATETHH UTPHI
B TabnuuHoi ¢opme. Briurpeimneie crpareruu. Mcnonb3oBanue rpadoB U J1epeBbEB
IIPU OMUCAHUH 0OBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUpa

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

OmnpeneneHre BO3MOXKHBIX — pPe3ylIbTaTOB  pabOThl  MPOCTEHIIMX  AJITOPUTMOB
YIOpaBIEHUS HUCHOJHUTEISIMH M BBIUUCIUTEIBHBIX alroputMoB. OmnpeneneHue
MCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.2

OTtansl pemeHus 3a1a4 Ha KoMibiorepe. S3bik nporpammupoBanus (Ilackans, Python,
Java, C++, C#). OcHOBHbIE KOHCTPYKIUH S3bIKa IPOrpaMMHUPOBaHUs. THUIBI JaHHBIX:
LI€JI0YHMCIICHHBIE, BEIIECTBEHHbIE, CUMBOJIbHBIE, Jlornueckue. Berienus. CocraBHbIe
ycnoBus. Huxiel ¢ ycnouem. Luxibsl mo mepemeHHoil. Mcnonb3oBanue TaOiHil
TPaCCUPOBKH

3.3

Pa3paboTrka w mporpamMmHasi peanm3aus AJITOPUTMOB PEHICHHS THUIIOBBIX 3aaad
6azoBoro ypoBus. [lpuMepsl 3amad: aqropuTMbl OOpaOOTKM KOHEYHOH YHUCIIOBOM
MOCIIEZI0BATEIHHOCTH (BBIUMCICHHE CYMM, MPOU3BEACHUI, KOITUYECTBA SJIEMEHTOB C
3aJlaHHBIMU CBOMCTBAMH ), AITOPUTMBI aHAIM3A 3aMMUCH YHCEI B TO3ULIMOHHON chCTEME
CUMCJICHHS, QJITOPUTMBI PELICHHs 3a/ad METoJ0oM mepedopa (IMOMCK HanOOJBIIETo
o0I1Iero IenuTens ABYX HaTypajJbHBIX YKCEN, IPOBEPKaA YKCIIa Ha IPOCTOTY)

3.4

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBbIE (DYHKIMHU S3bIKa MPOTrPaMMHUPOBAHMS
11 00pabOTKH CUMBOJIBHBIX CTPOK

3.5

TaOnuuHble BeTUYMHBI (MacCUBbI). AJITOPUTMBI pabOTHI C IJIEMEHTaMU MaccHuBa C
OJIHOKPAaTHBIM MPOCMOTPOM MaccHBa: CYMMHUPOBAHUE JIEMEHTOB MAacCHBa, MOJICYET

KOJIMYECTBA (CyMMBI) DJIEMEHTOB MacCHBa, YIOBIETBOPSIONIUX 3aJaHHOMY yCIIOBHUIO,
HaxOXKJIeHHe HauOoJplero (HAUMEHBINEr0) 3HAYEHUsS] DJIEMEHTOB MAacCHUBa,
HaxO0XXJICHHE BTOPOTO MO BEIWYMHE HAWMOOJBIIEro (HAUMEHBINEro) 3HAYCHUS,
JIMHEWHBIN MMOUCK DJIEMEHTA, IIEPECTAaHOBKA AJIEMEHTOB MacCHUBa B 0OPaTHOM TOPSIJIKE.
CopTtupoBKa OJHOMEpPHOTO MaccuBa. [IpocTbie METOIBI COPTUPOBKH (HAmpHUMeEp,
METO/I IMMy3bIphKa, METOJ] BEIOOpa, COPTHPOBKA BCcTaBKamu). [loamporpammel

WHudopmalinoHHbIe TEXHOIOTHH

4.1

Ananmu3 gaHHbIX. OCHOBHBIE 3a/auyd  aHAJW3a JIaHHBIX: MPOTHO3MPOBAHUE,
Kiaccupukanus, Kiacrepusauus, aHanu3 oTkioHeHHi. IlocnenoBaTenbHOCTD
perieHusl 3a1ad aHaiu3a JaHHBIX: cOOp TMEPBUYHBIX JaHHBIX, OYHMCTKA W OIICHKA
KadecTBa JaHHBIX, BBIOOP M (WJIM) TIOCTPOEHUE MOJIEIH, MpeoOpa3oBaHUe NAaHHBIX,
BHU3yaJIN3aIis JAaHHBIX, HHTEPIPETALHS PE3yIbTaTOB

4.2

AHanu3 JaHHBIX ¢ TIOMOIIBIO 3JEKTPOHHBIX TaONUI. BeluncieHne cyMMbl, CpEeIHETo
apu(pMETHYECKOro, HAanOOJIBILIEr0 ¥ HAUMEHBIIETO 3HAYCHUH Inana3oHa




KOMHI)IOTepHO-MaTeMaTI/ILIeCKI/Ie MOACIIH. OTansl KOMIIBIOTCPHO-MAaTEMATHYCCKOT'O
4.3 MOACIIMPOBAHUSA: ITIOCTAHOBKA 3a/1avu, pa3pa60TKa MOACIN, TCCTUPOBAHUEC MOJCIIN,
KOMHBIOTepHBII;'I OKCIICPUMCHT, aHAJIM3 PE3YJIbTAaTOB MOACIIMPOBAHUA

4.4 YucneHHoe pellieHue YpaBHeHH ¢ MOMOUIbI0 To00pa napamerpa

Tabnuunele (pensunonHbie) 6a3bl TaHHBIX. TabmuIa — MpeacTaBiIeHUue CBEACHUN 00
OMHOTHUIHEIX 00BekTax. Ilone, 3amuck. Kmrou tabmunel. PaGora ¢ rotoBoit 0a3oi
JTaHHBIX. 3armosHeHne 0a3bl MaHHBIX. [lonck, copTHpoBKa M (QUIBTpaLUs 3alUCEH.
4.5 3ampockl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ MapaMmeTpamu. BrrumcisiemMbie moist B
3arpocax. MHOrotabin4Hble 0a3bl JAHHBIX. TUIIBI CBSI3€H MEXTy TaOIUIIaMU.

3ampockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

2.10

Betsnenus. CoctaBHble YCI0BHS (3aIUCh JOTUYECKUX BBIPAXKEHUM HAa U3y4aeMOM
A3bIKE NMporpaMMupoBanusi). HaxoxneHne MUHUMyMa U MaKkCUMyMa U3 JIByX, TPEX U
4yeThIpEX uncell. Penienne KkBajpaTHOTO ypaBHEHMS, UMEIOLIErO BEIIECTBEHHbIE KOPHU

[Iposepsiemsie Ha EI'D o nnpopmaruke TpeOOBaHUS K
pe3ysbTaTaM OCBOEHHUS! OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMbl
cpenHero o0miero oopa3oBaHus

Kox [IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
IPOBEPSEMOrO OCHOBHOM 00pa30BaTEIHLHON MPOTPaMMBbI CPETHETO O0IIET0 00pa30BaHMs

TpeOoBaHUS

1. 3HaTh (MOHUMATB)

11 [ToHnMaHMe OCHOBHBIX MPHHLMIOB YCTPOHCTBa M ()YHKIMOHHPOBAHUSA
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHLUMN
pa3sBUTHs KOMIIBIOTEPHBIX TEXHOJIOTHI; BIIaJiecHUE HaBbIKAaMH palbOThHI ¢
ONEPAlMOHHBIMM CUCTEMAMHM M OCHOBHBIMM BHJAMH IPOTPaMMHOIO
oOecrieyeHus 711 peleHusl y4eOHBIX 3a/1a4 10 BBIOpAaHHOM CHelHaa3auu

12 Hanuuue HpCIlCTaBJIGHI/Iﬁ 0 0a3oBBIX IpUHIUIIAX OpraHu3alnuu ¢

(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX ceTeit

13 IIoHnMaHKEe OCHOBHBIX MPUHIUIIOB JUCKPETU3AIUN PA3JIMIHBIX BUAOB

uH(popManun

1.4 [Tonnmanue 06a30BBIX AJITOPUTMOB OOpAaOOTKM YHCIOBOM M TEKCTOBOM
uHpopManuu (3amMch YKCed B TO3UIMOHHOM CHCTEME CUHCICHHS,
JEIUMOCTb IIeJIbIX YHMCEeJl; HaXOXKICHHE BCEX MPOCTHIX YHCET B 33JJaHHOM
IMana3oHe; 00paboTKa MHOTOpaspsAHBIX LEJNbIX YHCEN; AHAJIN3
CHUMBOJIBHBIX CTPOK U APYTUX ), AITOPUTMOB ITIOMCKA U COPTUPOBKU




1.5

3Hanne QyHKIIMOHATBLHBIE BO3MOXHOCTH HHCTPYMEHTATBHBIX CPEACTB
cpensl pa3paboTKu

1.6

BJ'Ia,I[eHI/Ie OCHOBHBIMH CBCACHHUAMU O bazax JaHHBIX, HX CTPYKTYpE,
Cpe€acTBax CO3qaHusA U pa6OTI)I C HUMH

1.7

IloHnMaHuEe BO3MOYKHOCTEN M OIPAaHUYEHUN TEXHOJOTUH UCKYCCTBEHHOIO
MHTEJUIEKTa B PA3IUYHBIX OOJNACTAX; HAJIWYME NPEACTaBICHUNH 00
UCTOJIb30BaHUN  MH()OPMAIIMOHHBIX ~ TEXHOJOTUH B PA3IMYHBIX
npodeccuoHaTBHBIX chepax

1.8

BilaneHne TeopeTHMYEeCKUM ammapaToM, IO3BOJIAIOIIMM  OCYLIECTBIISATH
IIPEACTABJICHUE 3aJaHHOI0 HATYPaJIbHOIO YHCIA B PA3jIUYHBIX CUCTEMaX
CUMCJICHUS; BBINOJHATH IPEOOpa3oBaHMsI JIOTUYECKUX  BBIPAXKEHUH,
UCTIONB3YSl 3aKOHBI alnreOphl JOTHKH; OMPENeNsATh KpaT4allluid IMyTh BO
B3BELICHHOM rpad)e 1 KOJIMYECTBO IMyTeH MEXy BepLIMHAMU

OPUCHTHUPOBAHHOI'O aTUKIMYICCKOI'O rpa(ba

YMmers

2.1

VYMenue wHCHoiIL30BaTh KOMIIBIOTCPHO-MATECMATHYCCKUC MOACINU  IJIid
aHaym3a 00BEKTOB U IMPOIECCOB: (POPMYIUPOBATH IIE]Ib MOJICITHUPOBAHUS,
BBITIOJIHATL aHaJIu3 Ppe3yJIbTAaTOB, IMOJYYCHHBIX B XO4€ MOJACIHMPOBAHUA,
OLICHUBAThH aJICKBATHOCTh MOJICIIH MOJICITUPYEMOMY OOBEKTY HITH IIPOILIECCY;
IPEJICTABIATh PE3YJIbTAThl MOACTUPOBAHKS B HATJISITHOM BHJIE

2.2

YMmenue kiaccuUUIMpOBaTH OCHOBHBIE 33/add  aHaliM3a JIaHHBIX
(TpOrHO3UpPOBaHME, KJaccupukanus, KJIacTepusanus, aHaIn3
OTKJIOHEHHI1); MOHMMAaTh IOCIEI0BATEIbHOCTh PEIIEHHs 3a/ad aHaJIn3a
JAHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OI[EHKAa KayecTBa JIaHHBIX,
BbIOOD U (MJIN) MOCTPOEHUE MOJENU, TPeoOpa30BaHUE IaHHBIX,

BU3yalIn3alMd JaHHBIX, MHTCPHOPCTALUA PE3YJIbTATOB

2.3

YMenue onpenensiTe ”HGOPMAIIMOHHBIN 00hEM TEKCTOBBIX, TPaQUUYECKUX U
3BYKOBBIX JIaHHBIX TPU 33JIaHHBIX TapaMmeTpax AUCKPETU3ALHMHU. Y MEHHE
OTIPENIETISATH CPEHIOI0 CKOPOCTH TIEpe/Iaul JaHHBIX, OLICHUBATh U3MEHEHHUE
BpEMEHU TMepeavyn PU U3MEHEHUH WH(HOPMAITMOHHOTO 00beMa JJAaHHBIX U
XapaKTEePUCTUK KaHaa CBSI3H

2.4

YMeHue CTpouTh KO, OOECIEeYMBAIONINN HAUMEHBIIYI0 BO3MOXXHYIO
CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnoap30BaTh P PEIICHUH 3a]1a4 CBOMCTBA MO3UIIMOHHOM 3aIIUCH
YHUCEJI, AJITOPUTMBI IOCTPOEHHUS 3aMMCH YUCIa B TIO3UIIMOHHON CUCTEME

CUHUCIICHUA C 3aJaHHBIM OCHOBAHHMEM H IIOCTPOCHHA YHCIIAa IO CTPOKE,
co;lepmameﬁ 3aMiCh 3TOr0 YKCJIA B IMO3HIIMOHHOM CHCTEME CUHCIICHHS C
3aJaHHBIM OCHOBAHHUEM; YMCHUC BBIIIOJIHATH apI/I(l)MeTI/I‘IeCKI/IC Oorcpanuu B
IMO3HMITMOHHBIX CUCTEMAX CUHUCICHUS




2.6

YMeHue CTpOUTh JIOTHYECKOE BBIPAKEHHE B JU3BIOHKTUBHOH U
KOHBIOHKTHBHOM HOpMaJbHBIX (popMax 1o 3a1aHHOM TabIUIE HCTUHHOCTH;
uccienoBarb  00JacTb  MCTHHHOCTH — BBICKA3bIBaHUS,  COJAEPIKAILEro
MepEMEHHBIC; PeIIaTh HECIOKHbIE JIOTUYECKUE YPaBHEHUS

2.7

YMeHue pemiath anropuTMHYECKUE 33/1a4H, CBA3aHHBIE C aHATTU30M IpadoB
(3amauM TOCTPOCHHSI ONTHMAIBHOTO IIYTH MEXIy BepIiMHamu rpada,
ONpENeeHUs] KOJMYECTBA PAa3iIWYHBIX IIyT€d MeEXAY BEpLIMHAMHU
OPHEHTHPOBAHHOT'O AIIMKIMYECKOT0 rpada)

2.8

YMeHMe UCIOIb30BaTh JACPEBbs NIPU AHAIN3E U MOCTPOCHUHU KOAOB M JUISA
NpeCTaBICHUS apU(PMETUIESCKUX BBIPAKEHHUM, IPH PEIICHUH 3a7a4 OUCKa
U COPTUPOBKH; YMEHHME CTPOUTH JEPEBO MIPHI 110 3aJaHHOMY AJITOPUTMY;
pa3pabaTbIBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI

2.9

YMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HCIIOJIB30BAHHEM Ta6JII/IH
TPACCUPOBKHU; ONPCALCIATH 0e3 UCHOJIb30BaHHS KOMIIBIOTCPa PC3yJIbTaThbl
BBITIOJITHCHHA HCCJIOKHBIX IMPOrpaMM, BKIIIOYAIOMIUMX LUKIIbI, BETBJICHHUA U
IOAIIPOTrpaMMBI, IIPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

YMeHue ONPCACIIATh CJIOKHOCTb U3YYAaCMBIX B KYPCEC 0a30BBIX AJIrOpuTMOB
(CYMMI/IpOBaHI/Ie QJICMCHTOB MacCCHB4, COPTUPOBKA MaCCHBA, Hepe6opHLIe
AJIT'OPUTMBI, ,Z[BOPI‘IHBI?I HOI/ICK) U IIPHUBOAUTL MNPUMEPBI HECKOJIBbKHUX
aJIrOpUTMOB pasHoﬁ CJIOXKHOCTH JIA PCHICHHA OJIHOM 3aJa4u

2.11

BitaneHne yHuBepcanbHBIM SI3bIKOM IIPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npeacraBieHussMu 0 0a30BBIX THIAX
JAaHHBIX ¢ CTp}IKTyan JaHHBIX, yMeHI/IC HUCIIOJIB30BATh OCHOBHBIC
YIIPaBJIAIOIINE KOHCTPYKIIUH; YMEHUE OCYIIECTBIATH aHaJIM3
MPEJIOKEHHON MPOTPAMMBI: OTIPEENATh PE3yIbTaThl padOThI MPOTPAMMBI
NP 3a/laHHBIX UCXOAHBIX JIAHHBIX; OINPEAENSATh, MPU KAKUX HCXOJHBIX
JaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX pEe3YJIbTAaTOB; BBISBISTH
JaHHbIE, KOTOPHIE MOTYT MPUBECTH K OMIMOKe B paboTe MpPOrpaMMBI;
dbopMynTHUpoOBaTh MPEATIOKEHUS MO YIYUIICHHIO IPOrPaMMHOTO KOJia

2.12

YMeHue peanu3oBbIBaTh HAa BBIOPAaHHOM I  U3YYEHUS  A3BIKE
nporpaMMHupoBaHus Beicokoro ypoBHs (ITackanb, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMBI 00pabOTKU YHCEN, YUCIOBBIX MOCIEI0BATEIbLHOCTEM
U MAacCHMBOB: TMpEACTaBJIEHME 4YHClIa B BHJE Habopa MPOCTHIX
COMHOXHTENEH; HaxoXIeHHe MaKCUMalbHOW (MHUHUMAIbHON) LU
HaTypaJbHOI'O YUCIIA, 3aIIMCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBAaHUEM,
HenpesblmaromuM  10;  BeluMclieHHe  OOOOIIEHHBIX  XapaKTEPUCTHUK
9JIEMEHTOB MAacCHBa WJIM YHCJIOBOW TOCJIEI0BaTeNIbHOCTH (CYMMBI,
NPOM3BEACHUS  CpPelHero  apu(pMeTH4yecKoro, MHUHHMAJIBHOTO U
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOLINX
3alaHHOMY YCJIOBHMIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCIIOJB30BaTh B IIpOrpaMMax JaHHbIE pa3IUYHbIX THUIIOB C YYETOM
OTpaHMUYEHUN HAa JUANa30H HUX BO3MOXKHBIX 3HAUYEHUM, MPUMEHATH NpU
pELIEHUN 3a7a4 CTPYKTYpbl JAaHHBIX (CIIUCKH, CIIOBApH, CTEKH, OUYEpeaH,
JIepeBbs); MPUMEHSATh CTaHAAPTHBIE U COOCTBEHHBIE TOAIPOTrPAMMBI IJIS




00pabOTKM YMCIIOBBIX JaHHBIX M CUMBOIBHBIX CTPOK; HCIIOJIb30BaTh MPH
pa3paboTke mporpamMm OHUOIMOTEKH MOAMPOTPaMM; YMEHHUE HUCIIOJIb30BaTh
CPEICTBA OTJIAJIKH MPOTPAMM B CpeJie TPOrPaMMHUPOBAHUS

2.13

VYMeHue  HCIOIb30BaTh  BJICKTPOHHBIC — TAaONUIBI A  aHAJIM3a,
NpeCTaBiIeHUs W OOpabOTKM JAHHBIX (BKJIIOYAsh BBHIOOP ONTHMAIBHOTO
pemieHns, moadOp JMHUM TPEHIA, PEUICHHE 3aJad MPOTHO3MPOBAHUA);
YMEHHUE HCIIONb30BaTh TaOIMUYHbIE (pENAUOHHBIE) 0a3bl MaHHBIX H
CIPaBOYHBIE CHCTEMBI

2.14

YMeHue OpraHu30BBIBATh JIMYHOE HH(DOPMAIMOHHOE MPOCTPAHCTBO C
HCIIOJIb30BAHUEM PA3JIMYHBIX CPCACTB I_[I/I(prBBIX TeXHOHOFHﬁ; IIOHUMAaHUEC
BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB I'OCYIAPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa30BaTeNbHbIX CEPBUCOB

Ilepeuens 3y1eMeHTOB coaepkaHusl, IposepseMslx Ha EI'D o
uH(popMaTuKe

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

[{udpoast rpaMOTHOCTH

11

OcCHOBHBIE TEHACHIIUN Pa3BUTHS KOMIBIOTEPHBIX TeXHOJOTU. [lapaniensubie
BBIYHCIICHHsI. MHOTOMpOIIeCCOpHbIE CUCTEMBI. PactipeneneHHbie
BBIYHUCIIUTENbHBIE CUCTEMBI U 00pa0OTKa OOJBIINX TaAHHBIX

1.2

IIprHIMIIBI TOCTPOEHHUS W amllapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceressie npotokoibl. Cets UHTEpHET. Anpecanus B cetu UHTepHeT. [IpoTokonsl
creka TCP/IP. Cucrema nomeHHBIX MMeH. Pasgenenne IP-cetm Ha mojcetd ¢
IMOMOIIIbIO MACOK IOJICEeTeH

13

QaitnoBas cucrema. Ilouck B ¢aitnoBoil cucreme. IIpuHIuNBl pa3menieHus u
uMeHoBaHMsI (aiioB B JoaroBpeMeHHoU maMstu. [1labnons! 1uid onyucanus rpynmn
daiinoB

14

CKOpOCTB nepcaadun JaHHBIX. 3aBHCHMOCTD BpPEMCHU nepeaayun OTj
I/IH(i)OpMaHI/IOHHOFO o0BeMa JAaHHBIX U XapaKTCPUCTUK KaHaJla CBA3U

1.5

Iudpoanue gaHHbIXx. CUMMeTpUYHbIE U HecuMMeTpuuHble mudpsl. ndpsr

npocroil 3amensl. ludp Llesaps. udgp Buxenepa. Anroput™m mudpoBaHus
RSA

1.6

Konp1, mo3Bosisitomme 00Hapy>KUBaTh M UCTIPABIIATH OMIMOKHU, BO3HUKAIOIINE MPH
nepenayde gaHHbIX. Paccrosiane Xommunra. KogupoBanue ¢ mOBTOPEHHUEM OUTOB.

Koawsr XoMmMmuara

Teopernueckue OCHOBBI HH()OPMATHKH




2.1

JIBonuHoe kKoaupoBanue. PaBHOMepHbIE M1 HEpaBHOMEPHBIE KOJIbl. JlekoaupoBaHue
COOO0ILIeHNH, 3aITUCAHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. IlocTpoeHre OJHO3HAYHO IEKOIUPYEMBIX KOJOB C IIOMOIIBIO

nepesa

2.2

Teopernueckre TMOAXOAbI K OICHKE KojaudecTBa HHGopMaruu. EnuHuIb
U3MepeHus KonmdecTBa nHpopmanuu. AndaBUTHBIN MOIXOMI K OICHKE

KoJIMuecTBa MH(POpMaLMK. 3aKOH aATUTUBHOCTH HHPopMmaruu. Popmysa XapTiu.
Nudopmanus u BepositHocTs. Dopmyna [llenHona

2.3

Cuctembl cuucnenus. PasBepHyTas 3amuch LENbIX M JAPOOHBIX YHCET B
MO3ULMOHHOM cucteme cuuciacHus. CBONCTBA IO3MLUMOHHON 3allUCU YUCIA:
KOJIMYECTBO IU(P B 3aITUCH, MPU3HAK JEIUMOCTH YHCIa HA OCHOBAHHUE CHCTEMBI
CUMCIICHUS. AJITOPUTM NEPEBOJA LEJIOT0 YUCIIa U3 P-NYHON CHCTEMBI CUMCIICHUS
B JIECATHUYHYIO. AJITOPUTM I€peBoJa KOHEUHON P-u4HON npodu B AECATUYHYIO.
ANTOpUTM IEpeBOJa LEJIOr0 YUCJa W3 JACCATUYHOW CHCTEMBl CUUCIICHUS B
Puunyro. IlepeBox koHewHOM necsATUYHOM Jpodbu B P-uunyro. JlBouuHas,
BOCbMEpPUYHAs U IIECTHAALATEPUYHAs CUCTEMBI CUUCIICHHUS, CBA3b MEKYy HUMHU.
Apudmernueckue onepanuy B NO3UIMOHHBIX CUCTEMAaX CUUCIICHUS

2.4

TpOI/I‘IHaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUSI. I[BOI/I‘IHO'I[CCHTI/I‘{HB.H CHUCTCMa
CUHMCIICHUA

2.5

Konuposanue tekcroB. Koguposka ASCII. OgHoGaiiTHbie KoaupoBku. CTaHAapT
UNICODE. Komupoka UTF-8. Ompenenenue wuH(GOpMAIMOHHOTO o00beMa
TEKCTOBBIX COOOIIEHUH

2.6

KonupoBanue nzobpaxenuil. Onienka nHpOpMaIMOHHOT0 00beMa rpadudeckux
JAHHBIX MU 33JaHHBIX pa3pellieHuH U IIIyOrnHe KoMpoBaHus 1BeTa. L{BeToBbIe
MOJIETIH.

Koauposanue 3Byka. OuieHka HHPOPMAILIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX NPU
3a/laHHBIX YaCTOTE JUCKPETU3AIUH U Pa3psIAHOCTH KOJUPOBAHUS

2.7

Anre6pa noruku. IloHsTue BbICKa3bIBaHMs. BbICKa3bIBaTeNbHBIE  (OPMBI
(npenukatsl). KBaHTOpHI CyIIeCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue omnepanuu. TaOnuibl HMCTUHHOCTH. Jlornyeckue BbIpAXKEHUS.
Jlornueckue ToxaecTBa. JIornueckue onepanuu U ONepaluy HajJ MHOKECTBAMHU.
3aKkoHBl anreOphpl JIOTUKU. OKBHUBAJCHTHBIE IPEOOpa30BaHUSA JIOTHUYECKUX
BBIpKEHMI. JIornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMIA.

Jlormyeckne QYHKIMH. 3aBUCUMOCTb KOJMYECTBA BO3MOKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJIMYECTBA apTyMEHTOB.

Kanonunueckue Gpopmbl JJIOTHUECKUX BBIPAXKEHUN

2.8

COBCpH_IeHHLIC JU3BIOHKTHBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHLIC (I)OpMBI,
AJITOPUTMBI UX MTOCTPOCHUS 11O Ta6J'II/II_[C HUCTUHHOCTH




2.9

Jloruueckune »5IeMEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmatop.
Mmuoropa3psanssiii cymmarop. [loctpoeHne cxem Ha JOrHYeCcKUX 3JIEMEHTax I10
3a/IaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO
JIOTUYECKOU CXeMe

2.10

Mogaenmu u moxenupoBanue. llemu MomenupoBaHusi. AJIEKBaTHOCTh MOJCIH
MOJICIIUPYEMOMY OOBEKTY WM Tporeccy. Dopmanu3amus MpUKIaTHBIX 3a/1ad.
[IpencraBieHue pe3ynbTaTOB MOACIHUPOBAHUS B BHJIC, YIOOHOM ISl BOCIIPUSTHS
4yenoBeKoM. ['padruueckoe mpeacTaBiIeHHe TaHHBIX (CXEMBbI, TaOIUIIbI, TPaQuKH).

2.11

[IpencraBnenre IENBIX YHCEI B TaMATH Kommbiorepa. OrpaHMYeHHOCTh
JMara3oHa 4Yucesl MpU OrPaHMYEHUM KOJUYecTBa paspsanoB. llepemnonnenue
paspsiIHON ceTKH. be33HakoBbIe U 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTEILHBIN KOJI OTPUIIATEIIbHBIX YHCEII.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlornmueckwii, apudMeTHYECKHH U
nukimyeckuii  capurd. [lludpoBanne ¢ MoMomb MOOMTOBOW Omeparuu
"uckiarouarontee NMJIN"

2.12

Hpe,I[CTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHCCJI B IIaMATH KOMIIBIXOTCpPA. 3Haqamaﬂ 4aCTb U
MMOPAA0K YMCJIa. I[I/IaHaSOH 3HAYCHUHN BEIIECTBCHHBIX YHCEII. HpO6J’IeMH XpaHCHUA
BCHICCTBCHHBLIX YHCCJI, CBA3AHHBIC C OI'PAHUYCHUCM KOJMYCCTBA PaA3PAI0B.
Breimonnenue onepaunﬁ C BCIICCTBCHHBIMH 4YUCJIaMH, HAKOIIJICHHUC oIInOoK IIpH
BBIYUCICHUAX

2.13

I'padpr. OcHoBHble mousATHSA. Buasl rpados. Onucanue rpaoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXKHOCTH. PelieHue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHaau3oM TIpadoB (IIOCTpOeHHE
ONTUMAJILHOTO MYTH MEXAYy BEpUIMHaMHU Tpada, oIpeleleHue KOJIMYeCTBa
pa3IMYHBIX IIyT€d MEXKAy BEpIIMHAMU OPUEHTHUPOBAHHOIO ALUKINYECKOIO

rpada)

2.14

Hepesbsi. bunapnoe nepeBo. JlepeBbss moucka. CrocoObl 00xona JepeBa.
[IpencraBieHue apuMeTHIECKUX BBIPRKCHUH B BUjE JaepeBa. lcmoib3oBaHHE
rpad)oB U JACPEBBHEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYKAKOIIETO MUPa

2.15

JluckpeTHble UTPHI ABYX UTPOKOB ¢ TOJIHOM mHpopmarmeit. [loctpoenue nepesa
nepedopa BapUaHTOB, OMMCAHUE CTPATETUU UTPHI B TAOTUYHON dopMe.

BeIMrphIIIHBIE U MPOUTPBIIIHBIE TO3UIUU. BBIMTPHIIIHBIE CTPATETHH

2.16

CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTa. VAeHTU(HMKAIMS U TIOMCK U300pakeHuil,
pacniozHaBaHue aul. Vcronb30BaHHE METONOB MCKYCCTBEHHOI'O HHTEJUIEKTA B
oOyyaromux cucremax. Vcrnonbp30BaHnEe METOI0B UCKYCCTBEHHOI'O MHTEIIEKTA B
pobororexHuke. IHTepHet Beeil. Heiiponusie cetn

AJNTOpUTMBI U TPOrPaMMHUPOBAHUE

3.1

dopmanusanus NOHATUA anroputMma. MammHa ThOpHHra Kak yHUBEpCaJbHas
MOJIEJIb BEIYUCIICHUN




3.2

OneHKa CIIOKHOCTH BBIYMCIICHHH. Bpemst paboTel M 00BEM HCHOIB3yeMOM
namsiTH, MX 3aBUCHMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIOKHOCTH alTOPUTMOB. AJITOPUTMBI TTOJUHOMUATIHHOU
cnoxHoctu. [lepebopubie anroputmbl. [lpumepsl pa3nMUYHBIX aNTOPUTMOB
pellieHus OJIHOM 3a/1a4u, KOTOPbIE UMEIOT Pa3IMYHYIO CII0)KHOCTh

3.3

Onpenenenne BO3MOXKHBIX PE3YyJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
yIpaBiICHUS UCHOJHUTENIMA U BBIYUCIUTENBHBIX anropuTMmoB. OrpeneneHue
UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yabTaT

3.4

Anroput™Mbl 00pabOTKM HATYpaJbHBIX YHUCEI, 3alHCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CYHCICHHs: pa3OMeHHWe 3alucu 4Yucia Ha OTACIbHBIE LUQPHI,
HAXOXJCHUE CYMMBl W TpOW3BeICHHA IH(Dp, HAXOKICHUE MaKCUMAIIbHOU
(MHHUMATBEHOW) TIUQPEIL.

[IpencraBienne 4mucia B BUIE HA0Opa MPOCTBIX COMHOXKHUTEICH. AITOpPUTM
OBICTPOTO BO3BENICHUS B CTEIEeHb. [I0MCK MPOCTHIX YKCEN B 33/IaHHOM JIMAIIa30He
C TIOMOIIBI0 anroputMa "pemiero Iparocena”

3.5

MHOFOp&SpHI{HHe OeJabIC YMClla, 3aaa4u I[.]'IPIHHOﬁ apI/I(bMeTI/IKI/I

3.6

SA3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl jaHHbIX:

LIEJIOYUCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIbHBIE, JIOTUYECKUE.
BetBnenus. Crnoxusle yciaoBus. Llukiel ¢ ycnoBueMm. Lukis! no

IIEPEMEHHOM.

O06paboTka JaHHBIX, XpaHALMXCS B (paiiinax. TekcToBble U IBOMYHBIE (aiIbl.

daiinoBble nepeMeHHbIe ((ailioBsle ykazarenu). Urenue u3 ¢aitna. 3anuce B

daiin.

Pa3z6buenne 3amaun Ha nopnzagaud. [loxmporpammsl (mporenypsl U (GYHKIHN).
Hcnonb30BaHue cTaHAapTHOM OMOIMOTEKH A3bIKa MPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBHble npoueaypbl U (yHkiuu. Vcnonb3oBaHue cTeka Jis
OpraHM3alli PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsle MeToAbl. TOYHOE M MPUONIMIKEHHOE pelleHus 3afgaud. YucieHHoe
pellleHre ypaBHEHHMH ¢ IMOMOUIbI0 Tojbopa mapamerpa. UHCICHHbIE METOJIbI
pelIeHus ypaBHEHMi: MeToj Tmepedopa, MeTOJ| TOJIOBUHHOIO JIEJEHUS.
[TpubnnkeHHOE BBHIYMCIEHUE JJIMH KPUBBIX. Bhrumcienue ruiomaznei ¢uryp c
MOMOIIBI0 YHCIICHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJ| Tpamelui).
[Touck ™makcumyma (MHUHHMyMa) QYHKIMM OJHOM IEPEeMEHHONM METO/10M
MOJIOBUHHOTO JIEJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — (QYHKIUMM  SI3bIKa
pOTrpaMMHUPOBAHUS 17151 00paOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IIOJCYET KOJIMYECTBA IIOSIBIIEHUN CHMBOJIA B CTpPOKE,
pa3bueHue CTPOKM Ha cJOBa IO MPOOENbHBIM CHMBOJIaM, HOUCK IOACTPOKU
BHYTPU JaHHOW CTPOKH, 3aME€Ha HalJEHHON NOJCTPOKM Ha JPYI'yIO CTPOKY.
I'enepanust Bcex CIOB B HEKOTOPOM alihaBUTE, YAOBJIECTBOPSIOUINX 3aaHHBIM
orpannueHusM. [Ipeobpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY U 00paTHO




3.10

MaccuBel M IIOCJIENOBATENILHOCTH  4YHCEI. BplumciaeHne  0000IEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MaCCHBA UJIU YMCJIOBOM IOCIIEI0BATEILHOCTH (CyMMBI,
MIPOM3BENICHUS, CPEIHET0 apU(PMETHICCKOTO, MUHUMAIBHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJICTBOPSIONINX 3aJaHHOMY YCIIOBHUIO).
JluHelHbI TIOMCK 3aJaHHOTO 3HAYECHHS B MacCHUBE. AJITOPUTMBI PabOTHI ¢
JJIEMEHTAaMH MacCHBa C OJHOKPATHBIM IPOCMOTpOM MaccuBa. CopTHpPOBKaA
OJIHOMEPHOTO MaccuBa. [IpocThie METOMBI COPTUPOBKHU (METOJI ITy3bIphKa, METO/T
BBIOOpa, COPTUPOBKA BcTaBKaMu). COpTUpPOBKA CIUsSHUEM. BpIcTpas copTUpOBKa
Maccuba (anroputM QuickSort). JIBoMYHBIN TOMCK B OTCOPTUPOBAHHOM MacCUBE

3.11

JIByMepHbIe MacCUBBI (MaTPHULIbI). AITOPUTMBI 00pa0OTKH IBYMEPHBIX MaCCHUBOB:
3al0JIHEHUE JBYMEPHOIO YMCIOBOI'O MAacCHBa IO 33JaHHBIM IIPaBUJIaM, IOUCK
3JIEMEHTA B IBYMEPHOM MacCHUBE, BBIUMCIIEHUE MAKCUMYMa (MUHUMYMa) U CyMMBbI
3JIEMEHTOB JBYMEPHOI'O MacCHBa, IIEPECTAHOBKA CTPOK U CTOJIOLIOB JBYMEPHOIO
MaccuBa

3.12

CrnoBapu (accollMaTUBHBIE MacCUBbI, 0TOOpaxeHus ). Xou-tadnuibl. [Toctpoenue
an(aBUTHO-4aCTOTHOTO CJIOBApS JIJIs 33JJaHHOTO TEKCTa

3.13

Creku. AHanu3 NPaBUIBHOCTH CKOOOYHOTO BBIpaXXEHHsS. Bblumciienue
apu(MEeTUYECKOTO BBIPAKEHHUS, 3aMMCAaHHOTO B MocThukcHoi dopme. Ouepenu.
Hcnonb3oBanue ouepeau AJisk Bp€MEHHOTO XpaHEHUs JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHrMe MHHMMalIbHOTO OCTOBHOIO JiepeBa
B3BELLICHHOTO CBS3HOTO HEOPUEHTHpPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil Mex 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOTro rpada. AIropuTm
JenkcTpol

3.15

JepeBbst. Peanu3zaius gepeBa C MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JlBOWYHBIE
(bunapubie) nepeBbs. [locTpoeHue nepeBa AN 3aJaHHOTO aApHUPMETHUECKOTO
BbIpaxxeHHs. PekypcuBHBIE alropuTMBl 00X0/a JAepeBa. Mcnonap3oBanue creka u
ouepenu A 00Xoja aepena

3.16

I[I/IHaMI/I‘-ICCKOC MporpaMMHUpOBaHNC KaK METOJ PCHICHUA 3a/1a4 C COXpPAHCHUEM

MMPOMEIKYTOUYHBIX PE3YJIbTATOB. 33,[[8.‘11/1, peuracMbIC C MOMOIIBIO JUHAMHUYCECKOI'O
nporpaMMupoOBaHusd: BbIMHUCIICHUC PCKYPCUBHBIX (I)YHKI_II/II\/’I, noACYCT KOJIMYCCTBA
BApHUAHTOB, 3ala4i OIITUMHU3allN

3.17

[Tonsitue 006 OOBEKTHO-OPUEHTHPOBAHHOM MporpaMMupoBaHuu. OOBEKTHl U
kjaccol. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3paboTtka mporpamMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOTO MTOAX0/1A.
WNukancynauus, HaciaeJ0BaHue, MOJIUuMOpPHU3M

HupopmalinoHHbIE TEXHOJIOTUN




4.1

AHanu3 naHHbIX. OCHOBHBIE 3a/a4d aHalIM3a JAHHBIX: IPOrHO3MPOBAHHUE,
KJlaccuuKanus, KilacTepu3anus, aHaau3 oTkJIoHeHuWi. [locnemoBarenbHOCTH
pellleHus 3a/1a4 aHajau3a JaHHBIX: cOOp MEePBUYHBIX JAaHHBIX, OYUCTKA U OIECHKA
KayecTBa JaHHBIX, BEIOOD U (MJIHM) MOCTPOEHUE MOJIEIH, TpeoOpa3oBaHue JaHHbIX,
BU3yalln3alusl JaHHBIX, HHTEepIIpeTanus pe3ynbTaToB. [Iporpammusble cpencta u
WuTepHeT-cepBUCH st 00paOOTKH M MTPEACTaBICHHS JaHHBIX. bolblme naHHbIe.

MarmmuHaHoe o0yueHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOnull. BblyncieHue CymMMBbL,
CpemHero  apu(METHYECKOro, HaumOOoJbIIero (HAaUMEHBINET0)  3HAYCHUS
nuanazoHa. Berumcnenune koddduumeHta KOppensuuu JABYX pPsIOB JAaHHBIX.
[TocTtpoenne cronduaThIX, JTUHEWYAThIX W KPYroBbIX auarpamm. I[loctpoenue
rpaduxoB ¢pynkiuid. [Togbop IMHUM TpeHAA, pElICHHE 3a]a9 TPOTHO3UPOBAHMSI.
Pemenue 3a1a4y onTUMU3aluy ¢ IOMOILBIO 3JIEKTPOHHBIX TaOJIHIL

4.3

Juckperuzamnusi Npud  MaTeMaTHUYECKOM  MOJEIUPOBAHUU  HEMPEPBIBHBIX
npoueccoB. MojenupoBanue JBIKEHHUs. MojenupoBaHue OHOJOTHYECKHX
cucteM. MaremaTudeckue MOJEIM B  OSKOHOMHKE. BpluucnuresbHbie
OKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3yibTaToOB 3KcIepuMeHTa. Meton
HAaUMEHBIIUX KBajparoB. OIEHKAa YHCIOBBIX MapaMEeTPOB MOJACIUPYEMBIX
O00BEKTOB M TMPOLECCOB. BoccTaHoBieHHME 3aBUCHMOCTEH IO pe3ylibTaTam
IKCTIIEpUMEHTA

4.4

BepositHOCTHBIE MOJIEIH. Metonrsl Momnrte-Kapio.
NmuTanmmonnoe moaenupoBanue. CHCTEMBI MACCOBOTO 0OCTY>KUBAHUS

4.5

Tabmuunblie (pensauoHHbIe) 0a3bl TaHHBIX. TabnuIa - mpeIcTaBlIeHue CBEACHUN
00 omHOTHHHBIX OOBbekTax. Ilome, 3ammcek. Knrou Tabmuipl. Pabora ¢ rorosoit
0a3oif maHHBIX. 3amonHeHue 0asbl MaHHBIX. [lowck, copTUpoBKa U QUILTpaLUs
JIAaHHBIX. 3apOCkl Ha BHIOOPKY JTAHHBIX. 3aIlIPOCHI C MapaMeTpaMu. Beraucsiemsie
MOJISI B 3aIIPOCaX.

MHuorotabnuunbie 6a3bl AaHHBIX. THUIBI CBA3eil Mexay Tabmuiiamu. BHemHui
kitou. [lemocTHOCTh 6a3bl TaHHBIX. 3alPOChl K MHOTOTAO0IMYHBIM 0a3aM JTaHHBIX

4.6

TekcroBblii mpoueccop. CpeacTBa MOUCKa U aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKyMEHTbI. CHOCKH, OIJIaBJICHUE.
[TpaBuiia HUTHPOBAHUS HCTOUHUKOB U 0(OpMIIEHHS OMOIMOTrpapuecKUX CChUIOK




YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

JILJI. bocora, A.YO. bocora. Undopmartuka. ba3zoseiit ypoBeHs. 10 kiacc
JI.JI. bocoma, A.}O. bocora. Madopmarnka. ba3oBslit ypoBens. 11 kiace

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Nudopmatuka. 10-11 kmaccel. Metonnyeckoe mnocobue k aumHuun YMK mo
unpopmatuke, JI.JI. bocosa, A.}O. bocosa. M3natensctBo «IIpocBemnienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://m.edsoo.ru https://go.prosv.ru/bosova
https://resh.edu.ru
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