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HOACHUTEJBHASA 3AIINCKA

[TporpamMMa 1o mH(pOpMaTUKE Ha YPOBHE CpEIHEro oOHIero oOpa3oBaHUs
Na€T MpeAcTaBlICHUE O LesAX, oOmeill crpareruu OOy4yeHUs, BOCHUTAHUS U
pa3BuTHsl OOydaromuXcsl cpeAcTBaMu ydeOHoro mpeamera «MHpopmaThkay Ha
0a30BOM YpOBHE, YCTaHaBIMBAET 00s3aTeIbHOE MPEIMETHOE COJECpXKAHUE,
IpeIyCMaTpUBAaET €ro CTPYKTYPHUPOBAHUE IO pa3jeiaM U TeMaM, ONpeelseT
pacnpeesnieHre ero no Kiaccam (rojgaM U3yueHus).

[TporpamMma 1o MH(GOpPMATHKE ONpPEAENAET KOJIUUECTBEHHbIE U KAU€CTBEHHBIE
XapaKTePUCTUKU Y4eOHOT0o MaTepHaa JIJs KaXJI0ro roja U3yueHusi, B TOM YHUCIIe
JUISL COJIEPKATENIbHOTO HATOJHEHHs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/IapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmma no undopmaruke siBiasercs
OCHOBOM JIJIl COCTaBJICHHS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

NupopmaTuka Ha ypoBHE CpeAHETO 0OIIEro 00pa30BaHUs OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HW3y4darolein
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATU3alMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE = 005MacTM  MpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
MH(GOPMaIlMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMANIBbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
NESITEIIbHOCTH.

Kypc uHpopMaTukun Ha ypoOBHE CpeAHEro oOuiero oOpa3oBaHUs SIBIAETCS
3aBEpIIAIONIMM DTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYaromuxcs B 00iacTu
UHPOpPMAaTUKU U  HMH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH, OH
ONUpaeTcsi Ha cojAepxkaHue Kypca HH(POPMATHUKHA YpPOBHS OCHOBHOTO OOLIETO
oOpa3oBaHMsi HW  ONBIT  TOCTOSHHOTO  TPUMEHEHUs  MHGOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTWH, Ja€T  TEOPEeTHYECKOE  OCMBICIICHHE,
MHTEPHPETALUIO U 0000LIEHUE ITOTO ONBITA.

B conepxxanun yuebHoro mpenmera «MHdopmatuka» BBIIEISIOTCS YETHIpE
TEMaTHUYECKHX pa3jera.

Pasmen «lludpoBas rpamMOTHOCTBE» OXBAaThHIBA€T BOIPOCHI YCTPOMCTBA
KOMIBIOTEPOB M APYTHX JJIEMEHTOB [H(PPOBOTO  OKPYKECHHs, BKIIOYas
KOMIBIOTEPHBIE CETH, UCTIOJIb30BAHUE CPEJICTB ONEPALMOHHON CHCTEMBI, paboTy B
cetu UHTepHET M MCHOJIB30BAaHUE HWHTEPHET-CEPBUCOB, HHPOPMAIMOHHYIO
0€30I1acCHOCTb.

Paznen «TeopeTtuueckue OCHOBbI HH(DOPMATUKM» BKIIOYAET B ceOs
NOHATUWHBIN ammapar WH()OPMATUKH, BOMPOCH KOJUPOBaHUS WH(GOpPMAIIUH,



u3MepeHuss MHGOPMAIIMOHHOTO O0BhEMA JAaHHBIX, OCHOBBI QJITE€OpPhl JIOTUKH U
KOMIBIOTEPHOT'O MOJICTHUPOBAHUSI.

Pazmen «ANropuT™MBI W TPOrpaMMHPOBAHHE» HANPABJICH Ha pPa3BUTHE
QITOPUTMUYECKOTO  MBIIIJIEHUS, pPa3padOTKy aJropuTMOB, (QOpMUpOBaHUE
HABBIKOB pealiM3allii TPOrpaMM Ha BBIOPAHHOM SI3bIKE ITPOrPAMMHUPOBAHMS
BBICOKOTO YPOBHHI.

Pazmen  «HbopManmmoHHBIE  TEXHOJOTHW»  OXBaThIBAET  BOIPOCHI
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaTu30BAHHBIX B MPUKIAIHBIX
MPOTrPaMMHBIX MPOYKTAaX U HHTEPHET-CEPBUCAX, B TOM YHUCIIE MPU PEIICHUH 3a/1a4
aHaiM3a JIaHHbIX, HUCIOJIb30BaHUE 0a3 JaHHBIX M DJEKTPOHHBIX TAOMMI[ JUIs
pEIIeHMS TPUKIIATHBIX 3a1a4.

Pesynpratel  0a30BOro  ypoBHS ~— M3y4YeHHs ~ y4eOHOTO  mpeameTa
«Madpopmatuka»  OpUEHTHPOBAHbBI B  TMEPBYIO  OdYepeabr Ha  OOIIyIO
GyHKIMOHATBHYIO ~ TPaMOTHOCThb,  IOJY4Y€HHWE  KOMIIETEHTHOCTEH  JJId
MOBCEHEBHOM KM3HU U 0o01Iero pazsutus. OHU BKIIOYAIOT B CEO0S:

MOHMMAaHUE TPEAMETa, KIIFOYEBBIX BOIMPOCOB M OCHOBHBIX COCTABJISIONINX
AJIEMEHTOB U3y4aeMOU MpeIMETHON 00IacTu;

yMEHUE pelllaTh THUIIOBbIE TPAKTUYECKUE 3a/layd, XapaKTepHbIe s
UCITIOJIb30BAHUSI METO/IOB U MHCTPYMEHTApHs JJAHHOM MpeIMeTHOH 00nacTy;

OCO3HAHUE paMOK M3y4yaeMOW TMpeaMETHOW 00JIaCTH, OrpaHUYEHHOCTHU
METOJ/IOB U MHCTPYMEHTOB, TUITMYHBIX CBS3EH C IPYTHUMH 00JIACTSIMH 3HAHUA.

OcHoBHas 11e)1b U3y4YeHus: yueoHoro npeamera «Mubopmarrkay Ha 6a30BOM
YPOBHE JIJI1 YPOBHS CpEHEr0 0O0Iero oOpa3oBaHus — 00eCIIeUeHHE JadbHEHIIero
pa3BUTHS WH()OPMAIMOHHBIX KOMIIETCHIIMM BBITYCKHUKA, €r0 TOTOBHOCTH K
KU3HK B YCIOBHSIX pa3BUBAMOIIETOCs HWH(MOPMAIMOHHOTO OOImecTBa W
BO3pacTaromell KOHKYPEHIIMM Ha pPBIHKE TpyAa. B CBSI3W C 3TUM H3y4YeHUE
unpopmatuku B 10 — 11 kiaccax 10mKHO 00€CTICUUTh:

chOpMHUPOBAHHOCTh pEeACTaBIICHHI 0 poiu uH(OPMATHKH,
WHOOPMAITMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHUA B  COBPEMEHHOM
0OIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPUTMHYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCT, YMEHHMM pa3andath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJIETh HMX CBSI3b C KPUTEPUSMU OIICHUBAHHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
HKOHOMHYECKOTO, TOJUTHYECKOTO, KYJIBTYPHOTO, OPHUAMYECKOTO, MPUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3/JaHUE M HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHUE HH(OPMAIUY;

CO3/IaHHE€ YCIIOBUH Ui Pa3BUTHS HABBIKOB y4e€OHOW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYarOIUXCS K
CaMOpa3BUTHIO.

Ha u3yuyenue mndopmatuku (6a30BbIM ypoBeHB) OTBOAUTCS 68 dacoB: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 gac B Hejeno).

ba3oBeiii ypoBeHb wu3yueHUsT WHPOPMATHUKKA OOECMEYHBACT IMOATOTOBKY
oOydarommxcs, OpPUEHTUPOBAHHBIX HA TE€ CHEIHUAIBHOCTH, B KOTOPBIX
MH(POPMAILIMOHHBIE TEXHOJOTUU SBJSIIOTCS HEOOXOAMMBIMH HHCTPYMEHTaMHU
npo(heCcCUOHANIBHON JESTENIbHOCTH, YYacTHE B MPOEKTHON M HCCIENI0BATENIbCKON
NEATEIIBHOCTH, CBA3aHHOM C MEXIMCIUIUIMHAPDHON W TBOPYECKOW TEMATUKOW,
BO3MOXKHOCTh ~ pelIeHHs] 3adad 0a30BOro ypoBHA cJoxHocTH EamnHOoro
rOCyAapCTBEHHOTO SK3aMeHa Mo MH(pOpMAaTHKe.

[TocnenoBaTtenbHOCTh HU3Y4YEHHS] TEM B IpEesiax OJHOTO rojga oOydeHus
MOKET OBITh HM3MEHEHAa MO YCMOTPEHHMIO YUYUTENsl NHpU IOATOTOBKE paboueit
POrpaMMBbl U TIOYPOYHOTO TJIAHHUPOBAHUSL.



COJAEPKAHUE OBYUYEHUA

10 KUIACC

udposasi rpaMOTHOCTDH

TpeOoBaHusi TEXHUKM OCE30MACHOCTM W TWUTHEHBI TIpu  paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMH ITU(HPOBOTO OKPYKEHUS.

[Ipunuunel paboThl kKommbloTepa. IlepcoHanbHbI KOMIIBIOTEP. BbIOOD
KOH(UTypaluu KOMIbIOTEPa B 3aBUCUMOCTH OT PEIlIaeMbIX 3a/1au.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHUS KOMIIBIOTEPHBIX  TE€XHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CUCTEMBI.
CynepkoMnbloTepbl. MUKpPOKOHTpOJUIEPHL. POOOTH3MPOBaHHBIE MPOU3BOICTBRA.

[IporpammHoe  oOecriedyeHHME  KOMIIBIOTEpOB.  Buabl  mporpamMmHOro
oOecrieueHuss U uX HazHadeHUEe. OCOOCHHOCTH MPOTPaMMHOTO OOecTeUeHUS
MOOWJIBHBIX ~yCTpOHCTB. OmnepauuoHHas cucrema. I[loHsATHE O CHCTEMHOM
aIMUHUCTpUPOBAHUU. MHCTAsiuUss W JCUHCTAUISIUUS  OPOTPaAMMHOIO
oOecreyeHusl.

daitnosas cucrema. [louck B daiinoBoii cucteme. OpraHuzanusi XpaHeHUs U
0o0pabOTKM JAaHHBIX C HCIOJIb30BAHUEM HWHTEPHET-CEPBUCOB, O0OJIAYHBIX
TEXHOJIOTUNA U MOOUJILHBIX YCTPOMCTB.

[IpuknagHble KOMIOBIOTEPHBIE MPOTPAMMBI ISl PEIICHUSI TUIIOBBIX 337a4 I10
BbIOpaHHOM cnieruanu3anuu. CUCTEeMbl aBBTOMAaTU3UPOBAHHOTO TTPOCKTUPOBAHUS.

[Iporpammuoe obecniedenue. JInneH3upoBanue MPOrpaMMHOTO 0OeCTICUeHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MPOTPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBaeMas
3aKOHOaTenbCcTBOM Poccuiickont @denepanuu, 3a HEMPAaBOMEPHOE UCTIIOJIb30BAHUE
MIPOTPaMMHOT0 obecrieueHus U IU(PPOBBIX PECYPCOB.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarusi, paHHbIE U 3HAHUA. YHHUBEPCAIBHOCTh JAUCKPETHOTO
npeacTaBieHus uHopmaruu. J[BouuHoe KoaupoBaHue. PaBHOMepHBIE U
HEepaBHOMEpHBIC KOJbl. YcimoBue Pano. [logxoasl k m3MepeHHUI0 HHGOPMAIIUH.
CymHocth 00bEMHOTO (aIpaBUTHOTO) TMOAXOJa K H3MEpeHuto uHdopmaiuuy,
ompenesieHne Outa ¢ TOYKU 3peHUs aia(aBUTHOTO TIOAXOJ]A, CBSI3b MEXKIY
pazmepom andaBuTa U UHPOPMAITMOHHBIM BECOM CHUMBOJIA (B MPEAMNOJIONKEHUU O
PABHOBEPOSTHOCTH TOSBJICHUSI CUMBOJIOB), CBSA3b MEXIY €IUHHUIIAMU WU3MEPEHUs
uHdopmaruu: ourt, Oaitt, Kbaitr, Mo6aiit, ['6aiir. CyniHocTh cOAEpKaTEIHLHOTO
(BEpPOATHOCTHOTO) TOAXO0/JAa K HM3MEpPEHUI0 HH(POpPMAIMH, OINpEACICHHEe OuTa C
MO3UIINH COJIEPIKAHUSI COOOIIEHHS.

Uudopmanmonnsie  mpouecchl. Ilepemaya uHbopmanuu. HcTodHuK,
NpUEMHUK, KaHall CBSI3M, CUTHAN, KOoAWpoBaHue. VckaxxeHue wHPOpMAUHA TIPH



nepepade. CkKOpocTh Iepefayd JaHHBIX [0 KAaHAIy CBA3U. XpaHEHUe
uHpopMaimu, o0bEM mamsatu. OO6pabotrka wuHpopmanuu. Buasl o0paboTku
uHbOpMaIlMU:  TIOJyYE€HHE  HOBOTO  COJCpXKaHUS, H3MEHeHHe  (HOpMBI
npenacrasienuss uHopmanuu. Ilouck wundbopmanuu. Pons unboOpmanuu wu
MH(OPMAIMOHHBIX MPOIECCOB B OKPYIKAIOIIEM MHUPE.

Cucrembl. KoMIOHEHTBI cCHUCTEMBI U UX B3auMozeiicTBue. CucTeMsl
yrnpaBieHus. YIpaBieHue Kak nHpopMaroHHsIii mpouecc. OOpaTHas CBA3b.

Cucrembl cumucienus. Pa3pépHyTasi 3amuch UENBIX U APOOHBIX YHCEN B
MO3UIIMOHHBIX CUCTEMax cuHcieHus. CBOWCTBA MO3WLUMOHHOM 3alHCH 4YHUCHa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUA. AJITOPUTM IE€PEBOAA 1IEJIOT0 Yuciaa U3 P-U4HON CUCTEMBI CUUCIICHUS B
JNECATUYHYI0. AJNTOPUTM MEpeBOJa KOHEUYHOM P-M4HON npoOu B JAECATHUYHYIO.
ANTOpUTM IIEpEBOJA LIEJIOTO YHUCIA U3 ACCATUYHOW CHCTEMBI CUMCIECHHS B P-
W4Hyl0. JI[BOMYHAs, BOCBMEPUYHAs M LIECTHAALATEPUYHAs CHCTEMBI CUUCIICHUS,
NEPEeBOJI YUCEN MEXAYy OSTUMU CHCTeMaMH. Apu(MeTHYecKue Oomepalnud B
MO3ULUOHHBIX CUCTEMAX CUHUCIICHUS.

[IpencraBieHne LENbIX U BEIECTBEHHBIX YMCEN B AMSTU KOMITBIOTEPA.

KomupoBanue TtekcroB. KomupoBka ASCII. OpnoGaiiTHbIE KOJUPOBKHU.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenne wuHPpOpMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne  u3o0paxenuil. OueHka  UH(GOPMAIMOHHOTO  00BEMaA
pacTpoBoro rpaduyeckoro U300paXKeHus MpU 3aJaHHOM pa3pelieHud U riayOuHe
KOJMPOBAHMS 1[BETA.

Koauposanue 3Byka. OnieHka nH(OOPMALMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IpU 33JaHHBIX YacTOTE AUCKPETU3ALNU U Pa3psSIHOCTH KOJUPOBAHUSI.

AnreOpa noruku. BeickaspiBanusi. Jlormueckue onepanuu. TaOnuibl
HMCTUHHOCTH JIOTUYECKHUX ONEPalUil «IU3bIOHKINS, KKOHBIOHKIIUS», K HHBEPCUSD,
CUMIUTMKAIUS», <«OKBUBaJEHUUs». Jlormdyeckne BbIpakeHus. Beruncienue
JIOTUYECKOTO 3HAYEHMsS] COCTABHOIO BBICKA3bIBAHUS IMPH HU3BECTHBIX 3HAUECHUSAX
BXOJSIIMX B HEr0 »JJIEMEHTAapHBIX BbICKa3bIBaHUW. TaOMuIbl HCTUHHOCTH
JIOTUYECKUX BbIpakeHUM. JIornueckue onepaluuy U onepainy HaJl MHOKECTBaMHU.

[Tpumepsl 3akOHOB anreOpbl JIOTUKH. OJKBUBAJICHTHBIC MPeoOpa3oBaHUsA
jJornyeckux BoIpaxkeHui. Jlormyeckue ¢ynkuuu. IlocTpoeHue JIOTHYECKOTO
BBIpQXKEHUSI C JaHHOW Tabiuuilel WCTUHHOCTH. Jlornyeckue SIEMEHTHI
koMmrbtoTepa. Tpurrep. Cymmatop. [loctpoeHue cxembl Ha TOTUYECKUX IJIEMEHTAX
10 JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JOTMYECKOTO BBIPAKEHUS IO JIOTUYECKON
CXEME.

NudopmanuoHHbIe TEXHOJIOTHH



TexkcroBbrii mporeccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeAcTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiied.  CTpyKTYpUPOBAHHBIE  TEKCTOBBIE
nokymeHThl. CHOCKH, ornapienue. OOnaunble cepBuchl. KoiektuBHas padota ¢
JOKyMEHTOM. WHCTpyMEHTBI pElEH3UpPOBAaHUS B TEKCTOBBIX IIpolieccopax.
JllenoBast mepenucka. Pedepar. I[lpaBunma 1UTHpPOBAaHUS HUCTOYHUKOB U
oopmiienust 6udarorpaduueckux ccbuiok. OdopMIeHHE CIIMCKA JTUTEPATYPHI.

BBon m300pakeHU C UCIOJIB30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIIOB, BUICOKAMEp, CKAHEPOB U JPYTUX
ycTpoicTB.). ['paduueckuit penakrop. OOpaboTka rpaduueckux OOBEKTOB.
PactpoBas u BektopHas rpaduka. DopmaTsl rpapuiyeckux (anios.

O6paboTka wu300pakeHHWs U 3ByKa C HCIOJIb30BAaHUEM HWHTEPHET-
IIPUIIOKEHUM.

MynsTumenua. KommnsrorepHsie IIPE3CHTaLUU. Hcnonp3oBanue
MYJIbTUMEIUUHBIX OHJIAWH-CEPBUCOB I pPa3padOTKU NPE3EeHTAUUN MPOEKTHBIX
pabor.

[IpyHIMTBI TOCTPOEHUS U PEAAKTUPOBAHUSA TPEXMEPHBIX MOJEIEH.

11 KJIACC

Hugposasi rpaMOTHOCTH

[IpyuHUIMIBI TOCTPOCHUS W allllapaTHbhIe KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoibl. Cerb NMHTepHeT. Anpecanust B cetu MuTepHer. Cucrema
JIOMEHHBIX UMEH.

Be6-caiit. Beb-crpanuma. BzaummopeiictBue Opay3epa ¢ BeO-cepBepoM.
Junamudeckue ctpanuibl. PazpaboTka uHTEpHET-TIpUiIokeHui (caiitoB). CeTeBoe
XpaHEHUe JTaHHbIX.

Buner  npestenbHoct B cetu  HaTepHer.  CepBuchl  MHTepHeTa.
['eonndopmalmoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU
(HampumMmep, JIoKalusg MOOWIBHBIX TeIe(OHOB, OMNpEACICHUE 3arpy>KEHHOCTHU
aBTOMarvcTpasuei), THTepHET-TOPToBIsl, OPOHUPOBAHUE OWIIETOB, TOCTHUHHUII.

['ocynapcTBeHHBIE AJEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHble CETH —
OpraHu3anus KOJUJIEKTMBHOTO B3aMMOJICUCTBHUS M oOMeHa maHHbIMU. CeTeBoit
ATUKET: TMpaBWia TMOBeIeHUs B KubOepmpocTpaHcTBe. [Ipobnema momMHHOCTH
nosiydyeHHou nHdopmanuu. OTKpeITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOTeHHBbIE M DKOHOMHUYECKHE YTpO3bl, CBSA3aHHBIC C HCIOJIb30BAaHUEM
nH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHoJoTuid. O0mue mpoOsieMbl 3aIUThl
undpopmaruu  u  uHbopmarmoHHouW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uH(OpMAIIUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpopManMoHHbIX cuctemax. IIpaBoBoe oOecneuenue UHGOPMAIMOHHON



oe3onacHoctu. lIpenoTBpallleHHe HECAaHKIMOHWPOBAHHOIO JOCTyNAa K JIMYHOU
KOH(QUACHIIMATHEHOW MH(POPMAIUH, XpaHSIICHCsS Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmmHoe oOecrieueHrne U CIocoObl
OOprOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JTUYHOTO apXuBa
uHpopmanuu. PezepBHoe konuposanue. [TaponbHas 3anmra apxusa.

NupopMalimoHHble TEXHOJOTUH W TpodeccHoHaNbHAs  JAESTEIbHOCTb.
Nudpopmanmonnsie  pecypebl. LludpoBas skonommka. HHopmammonHas
KyJIbTypa.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Mopenn u mopenupoBanue. Llenu monenupoBanus. COOTBETCTBHE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WM npoueccy. Gopmanu3aius IpUKIAIHbIX 3a1a4.

[IpencraBnenne pe3yapbTaTOB MOJAEIHUPOBAaHUS B BHUAE, YIOOHOM IS
BOCHPUATHUS YesIOBEKOM. ['padmueckoe npeacTaBieHue JaHHbIX (CXEMbl, TaOJIHUIIbI,
rpadukn).

I'padpbl. OcHoBHBIE NOHATHA. Buael rpadoB. PemieHue aaropuTMUYECKUX
3a/1ay, CBSI3aHHBIX C aHAIM30M IpadoB (IOCTPOEHHE ONTUMAIBHOTO MYTH MEXKIY
BeplIIMHAMU Tpada, OINpeAesieHHe KOJMWYECTBAa pa3IMYHbIX MyTeHd Mexay
BEpILIMHAMU OPUEHTHUPOBAHHOTO AlIUKINYECKOTO rpada).

[epeBps. bunapnoe nepeBo. [MCKpeTHbIE UIPBI IBYX WUIPOKOB C IOJIHOU
undopmarmeit. [loctpoenue nepeBa nepedopa BapHaHTOB, OMUCAHUE CTPATETUU
UTPbI B TAOJIMYHOUN opMe. BBIUTPBIIIHbIE CTPATETUH.

Hcnonp3oBanue rpadoB U AepeBbEB NpU ONMUCAHUM OOBEKTOB U MPOILIECCOB
OKPY’KaIOILEr0 MHUpA.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

OmnpeneneHne BO3MOXKHBIX PE3YyJbTAaTOB padOThl MPOCTEHIINX aIrOpPUTMOB
YOPABJICHUS MCIOJIHUTENSIMU U BBIYMCIUTENBHBIX alroputmoB. OrpeaeneHue
UCXOJIHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3yJibTar.

Oramnbl pemeHus 3aJad  Ha KOMIIBIOTEepe. SI3bIK  IpOrpaMMHUpPOBAHMS
(ITackanb, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIHUH SI3bIKA
nporpaMMupoBaHusi.  TUmbl — JaHHBIX:  LEJOYUCICHHBIE,  BEILIECTBEHHBIE,
CUMBOJIbHBIE, Jlornueckue. Bernenusi. CoctaBHble ycioBus. L{ukibl ¢ yciaoBuem.
[{uxasl Mo iepeMeHHou. Micronp3oBanue TaOJIMI] TPACCUPOBKH.

Pa3paboTka u mporpamMmHas peanu3aius aJroOpuTMOB PEHICHUS TUIIOBBIX
3amady 6a3zoBoro ypoBHs. [lpumepbl 3amay: anroputmbl 0OpaOOTKM KOHEUHOMU
YHUCJIOBOM MOCJEA0BATENLHOCTH (BBIYMCICHUE CYMM, MPOU3BEACHUMN, KOJINYECTBA
AJIIEMEHTOB C 3aJaHHBIMM CBOWCTBAMH), AJITOPUTMBbI aHAIM3a 3alMCH YHCEN B
NO3ULMOHHOM CHUCTEME CUMCIEHHUS, aITOPUTMbl pEIIEHUS 3a7a4 METOJIOM
nepebopa (TMoucKk HauOONBIIET0 OOIIEro AENUTENs JBYX HATypadbHBIX YHCET,
IIpOBEpKa Yrciia Ha MPOCTOTY).



OOpaboTka CHMBOJBHBIX JaHHBIX. BcCTpoeHHBIE  (PYHKIIMU  SI3BIKA
IPOrpaMMHUPOBAHMS 111 00PAOOTKH CUMBOJIBHBIX CTPOK.

Tabmuunbie BeaWMUMHBI (MACCUBBI). AJNTOPUTMBI PabOTBI C JJIEMEHTAMH
MaccuBa C OJHOKPAaTHbIM IPOCMOTPOM MAaCCHBa: CYMMHPOBAHHE JJIEMEHTOB
MacCHBa, MOJCYET KOJIUYECTBA (CYMMBI) 3JIEMEHTOB MAacCHUBa, YJOBJIETBOPSIOIIMX
3aIaHHOMY YCJIOBHIO, HAaXOXJCHUE HauOOJNbIIEro (HAUMEHBINIETO) 3HAYCHUS
JJIEMEHTOB MAacCCHBa, HAaXOXJIEHHUE BTOPOrO IO BEJIMYMHE HAHOOJBIIETO
(HaMMEHBIIIET0) 3HAYCHMU S, TUHEHHBIN MMOUCK 3JIeMEHTa, ePEeCTaHOBKA JIEMEHTOB
MaccuBa B 0OpaTHOM MOPSIZIKE.

CopTupoBKa OJHOMEpPHOTO MaccuBa. I[IpocTeie METOABI COPTHUPOBKHU
(Hanmpumep, METOJI TMy3bIpbKa, METOJ BbIOOpPA, COPTUPOBKAa BCTAaBKaMU).
[TognporpaMMsl.

HNudopmanuoHHbIe TEXHOJIOTHH

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: HPOTHO3UPOBAHHUE,
Kiaccu(ukanus, KiacTepusauus, aHaiu3 OTKIoHeHuH. [locienoBarenbHOCTH
peleHus 3a7a4 aHain3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OLICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKUE JaHHBIX,
BHU3yaJN3allMsl JaHHBIX, UHTEPIIPETALNS PE3YJIbTATOB.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUIl. BbIYMCIEHHE CyMMBI,
CpelHero apu(pMeTHIecKoro, HauOObIIET0 U HAUMEHBIIIETO 3HAYEHUI THana3oHa.

KomnbroTepHo-MaTeMaTHueCKue MOJICJIH. DTamnsl KOMITBIOTEPHO-
MaTEMaTUYeCKOT0 MOJECITUPOBAHMS: TOCTAaHOBKAa 3aJaud, pa3paboTKa MOJENH,
TECTUPOBAHUE MOJIENIM, KOMIIBIOTEPHBIA JKCIEPUMEHT, aHalIu3 PE3yJbTaToOB
MOJEIUPOBAHUS.

YuclieHHOE pellieHre ypaBHEHUH ¢ MOMOUIbIO ToAOOpa mapaMerpa.

Tabnuunble (pensiuMoHHBIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaGoTa ¢
roToBOoil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
dbunbTpanus 3anuceil. 3ampochkl Ha BHIOOPKY JTaHHBIX. 3aMpOChl C MapaMeTpamH.
Brruuciisiemsie 1o B 3arpocax.

MHorotabiuunbie 0a3bl JaHHBIX. THIIBI CBS3EH MEXAy TabJHIlaMu. 3arpOocCkl
K MHOTOTA0IMYHBIM Oa3aM JTaHHBIX.

CpenctBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TMEPEBOJA U
pacro3HaBaHusi ycTHOM peun. WueHTudukanus ¢ MOUCK H300paKeHU,
pacno3HaBanue juil. CamooOyyaromuecs: CucteMmbl. FICKyCCTBEHHBIN MHTEIIJIEKT B
KOMIIBIOTEPHBIX UTpax. Mcnonb30BaHHE METOJIOB MUCKYCCTBEHHOTO MHTEJUICKTA B
oOy4Jaronux cuctemax. lMcnonb3oBaHuEe METOJOB MCKYCCTBEHHOTO WHTEJUICKTA B
poboTtorexnuke. WHTepHer Bemied. llepcmekTUBBI pPa3BUTHS KOMIIBIOTEPHBIX
WHTEJJIEKTYaJIbHBIX CUCTEM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE CPEJHEI'O OBLIETIO
OBPA3OBAHUS (FA3OBBII YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOyyJarommxcsi PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEW IO3HIIMEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOSXKJICHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO
oOIIecTBa, paCHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanm3ali  CpeACTBAaMH  y4eOHOTO TpeAMETa OCHOBHBIX  HAMpPaBICHUN
BOCITUTATEIBHOM JIeATeTbHOCTH. B pe3ynbrare usyuenus nHPOPMATUKN Ha YPOBHE
cpenHero obmiero oOpa3oBaHus Yy oOydaromierocsi OyayT CcHOPMHUPOBAHBI
CJIEYIONTHE TMIHOCTHBIC PE3YIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA U TPaBOMOpPSJKA,  COOJIOJIGHWE  OCHOBOIIOJIATAIONIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJCOJOTHH OKCTPEMH3Ma, HAIMOHAIA3MA,
KCeHO(pOOMHU, MUCKPUMHUHAIIMKA 110 COIHMAIBHBIM, PEIIMTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPHU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHMMaHUE 3HaYCHUS HHOOPMATHKN KaK HAyKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4IHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHHUMATH Pa3JIMYHBIC BHUABI HMCKYCCTBA, B TOM YHCIIC
OCHOBaHHBIE Ha HCITOJIb30BaHUN HH(POPMAITMOHHBIX TEXHOJIOTHA;,

S) pusnveckoro BOCIUTAHUA:

c(hOpMHUPOBAHHOCTh  370POBOr0 M  Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO, B TOM YHCIIC M 3a CYET
coOI0/IeHUs1 TpeOOBaHMU 0€30MacHON AKCIUTyaTaluu CPeACTB MH(POPMAIIMOHHbIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;



6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K AKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATBHON AESTENbHOCTH, CBS3aHHBIM C
WH)OPMATUKOH, MPOTPAaMMHUPOBAHUEM U HMHPOPMAIMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMA Ha JIOCTHXKEHHUSX HMHPOPMATUKH H HAYYHO-TEXHUYCCKOTO
mporpecca, yMEHUE COBepLIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4Yuclae C Y4ETOM BO3MOXKHOCTEH  HMH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS UHPOPMATUKH, IOCTHKEHUSIM HAYYHO-TEXHUYECKOTO Iporpecca
U OOIIECTBEHHONM WPAKTUKH, 3a CUET MOHUMAHUSA POJM HUHODOPMAIMOHHBIX
pecypcoB, HH(POPMAITMOHHBIX MPOILIECCOB U HH(MOPMAIMOHHBIX TEXHOJOTUM B
yciaoBusx 1udppoBoil TpaHchopManuu MHOTHX cdep >KU3HU COBPEMEHHOTO
00I11eCTBA;

OCO3HAaHHUE LEHHOCTH HAYYHON MESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh HHIUBUIYAIBHO U B TPYyIIIIE.

B mporiecce nOoCTHXKEHUS JIMYHOCTHBIX PE3YJIhTATOB OCBOCHHS MPOTPAMMBI
no wuHPopMaTHKe Yy OOYy4YaroIIUXCSi COBEPIICHCTBYETCS  AMOLMOHAJIbHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOPETyJUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE HNPHUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIJICHUE K JOCTIKCHUIO LEJIU U
yCIIeXy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHUE ACHCTBOBATh MCXOJs U3 CBOHX
BO3MOKHOCTEH;

AMITATHH, BKIIFOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHW KOMMYHHUKAIIUU, CIOCOOHOCTH K
COUYBCTBHUIO U CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

METAINIPEIMETHBIE PE3YJIBTATBI



B pesynbrate wusydeHuss MHOOpPMATHKH Ha YPOBHE CPEIHETrO OOIIEro
oOpazoBanust y oOyuvaromerocs OyayT cGOPMUPOBAHBI MeETaNpeAMETHBIC
pe3yabTaThl, OTPaXEHHBIC B YHUBEPCAIBHBIX YYCOHBIX ACHUCTBUSX, a HMEHHO:
TIO3HABATEIbHbIC YHHBEpCAJIbHbIC Y4YeOHBIC JCHCTBHS, KOMMYHHKATUBHBIC
YHUBEpCAIbHBbIC Y4YeOHbIC NEHCTBUS, PETYJSTHBHBIC YHUBEPCAIbHBIC YYCOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUS

1) 0a30BbIe JIOrHYeCKHE TeHCTBUS:

CaMOCTOATENLHO  (QOpMYyJNIHMpOBAaTH U aKTyaJlM3UpOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [IJIi CPaBHEHMS,
KJ1accupuKauu u 0000IICHHUS;

OMPENENATh ILEeNH JIeATeIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ YUYETOM aHajlu3a HMMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEIOBATEIBCKON U MMPOCKTHOM JESITEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOUCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

OBJQJETh BHUJIAMHU JICSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUA, MPEeOOpPa3OBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX
CUTYyaIUsX, B TOM YUCJIE TIPU CO3JaHUN YUCOHBIX U COIMATIBLHBIX MPOEKTOR,;

dbopMUpOBaHHE HAYYHOTO THIA  MBIIUJICHUS, BJIAJICHUE  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH U METOJIAMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHS, HaXOJIWUTh apryMEHThI JJIs JIOKa3aTesIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh ApaMETPhl U KPUTEPUHU PEIICHHUS,;



aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJE PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIATH LI€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHATBHYIO CPEy;

NEPeHOCUTh 3HAaHWS B T[IO3HABATEIbHYI0O M MPAKTHUECKYyI0 00JacTu
KU3HEIeITeIbHOCTH;

WHTErPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJIEH, Mpejiaratb OPUTHHAIbHBIE MOJIXOJbI U pElICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumei:

BJIAJICTh HABBIKAMU MOJyYEHUs UHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJISITH ~ IOWCK,  aHaliu3, CHUCTEMaTU3aluil |
WHTEPIPETANNIO HHPOPMAIMH PA3TINIHBIX BUIOB U (HOPM MPEACTABICHUS;

co3daBaTh TEKCTHI B pPa3aUYHBIX ¢dopMarax ¢ ydEéToM Ha3HAYCHUS
uHpopMaMu W IEJEeBOM  ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO  (OopMy
MIPE/ICTABIICHUS U BU3yaJIU3alUy;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HHGpOpMAIIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

1) oO61ienme:

OCYIICCTBJIIATh KOMMYHHKAIINUH BO BCEX C(l)ean KHU3HU,

pacro3HaBaTh HEBEpOAJIbHBIC CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUC
COMMAJIbHBIX 3HAKOB, pPacCIIO3HABAThb IIPCAIIOCBIIKH KOH(bHHKTHBIX CI/ITya]_II/Iﬁ u
YMCTh CMATYATh KOH(l)J'II/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
apryMEHTHPOBAHHO BECTH AUAJIOT;

Pa3BEPHYTO M JIOTUYHO HM3J1araTh CBOIO TOYKY 3PCHHUS.

2) coBMeCTHAasl 1eSITeJIbHOCTD:



IIOHMMATh U MCIOJI30BAaTh NPEUMYILECTBA KOMAHIHOW W WHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBUA 110 €€ TOCTHKEHUIO: COCTABIISITH

IJIaH JEWCTBUM, pPACHpPENENsaTh pONMM C YYETOM MHEHHMU YYACTHHUKOB,
00CyKIaTh pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranuszauus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHSX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTUpPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a pEIICHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/J€Th HABBIKAMU  [O3HABATEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM; MCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLUEHKH CUTYallMH, BbIOOpa
BEPHOIO PEILICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELIEHUS TI0 UX CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH.

3) npuHATHA ce0st M APYyrux:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIHX HA OIIHOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMMPEAMETHBIE PE3YJIBTATDBI

B nponecce uzydyenus kypca unbopmatuku 6a3oBoro ypoBHs 6 10 knacce
oOyuaromuMucs OyayT JOCTUTHYTHI CIEAYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUAMH «HHGOPMAIUD,
«MH()OPMAIIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3 PexT», «MH(POPMAILIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS»;

BJaJICHHE METOJaMU TIoucka HH(opmauuu B cetd HHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OpMAIIHIO, TOJIyYEHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIE, TPUBOAUTH IPHUMEPHI
MCTOYHUKOB MX MOJyYEHHUS U HAPABJICHHSI HUCTIOIb30BAHMUS,

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIQ/ICHUE HAaBBIKAMH PAa0OTHI C OMEPAMOHHBIMHU CHCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOTO OOecTeueHus s penieHus y4deOHBIX 3aJad 1o
BBIOpaHHOM CrieIuann3aIiu;

coOto/iIeHne TpeOOBaHU TEXHUKH O€30MaCHOCTH M TUTHMEHBI TIpU padboTe ¢
KOMIBIOTEPAMH W JIPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPYKEHUS, TTOHUMaHUE
MIPABOBBIX OCHOB WCIIOJIb30BaHUSA KOMIBIOTEPHBIX MporpamMM, 0a3 TaHHBIX U
MaTepuasoB, pa3MEILEHHBIX B ceTU MHTEepHET;

MOHUMAHUE OCHOBHBIX TMPHUHIIMIIOB JUCKPETU3AINHA PA3TUYHBIX BHUJOB
uHopMaIuu, yMEHHE ONpENesATh HMHPOPMAIUMOHHBIM OO0BEM TEKCTOBBIX,
rpaduyecKuX 1 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX MTapaMeTpax TUCKPETH3AINH;

YMEHHE CTPOUTh HEPABHOMEPHBIE KOMBI, JOMYCKAIOMIMEe OJHO3HAYHOE
JEKOMpOBaHKEe cooOIeHnH (IperKCHBIE KObI);

BJAQJICHHE TEOPETUUYECKUM ammaparoM, TMO3BOJSIOIIUM  OCYLIECTBIATH
MPEACTABIICHUE 3aJaHHOTO HATYPAIBHOTO 4YHCIAa B PAa3IMYHBIX CHCTEMax
CUHCTICHHSI, BBIMIOJHATH MPEOOpa3OBaHUs JIOTUYECKUX BBIPAKEHUH, HCIIONB3YSI
3aKOHBI aJIre0phl JOTUKH;



YyMEHUE CO3/JaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPHAJIbI C UCIIOJIB30BAHUEM BO3ZMOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

B mpouiecce uzyuenusi kypca uHpopmatuku 6a3oBoro ypoBHsi ¢ 11 knacce
oOy4JaroMMHCcs OyIyT TOCTUTHYTHI CIEAYIOIINE MPEIMETHBIC PE3yIbTaThl:

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
mMupe, 00 OOMmMX NpUHIUNAX pPa3pabOTKu U (HYHKIMOHHPOBAHHUS HMHTEPHET-
TIPUIIOKEHUM;

NOHUMAaHUE Yrpo3 HMHQPOPMALMOHHON O€30MaCHOCTH, HCHOJIb30BAHKE
METOJIOB M CPEACTB IMPOTUBOJCHUCTBUS JTHUM yIrpo3aM, COOJIIOJCHHE MEp
0€30IMacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACIPOCTPAHEHNE TTEPCOHATBHBIX
JTAHHBIX;

BIAJCHUE  TEOPETHUUECKUM  allapaToM, I[O3BOJSIONIUM  ONPEIEISITh
KpaTyallliii MmyThb BO B3BEIICHHOM Tpade M KOJIMYECTBO IyTeH MEXIy
BEpIIMHAMHU OPUEHTHPOBAHHOTO AIMKINYECKOTO Tpada;

yMEHHE 4YHTAaTh W TOHHMATh MPOTPAMMBbI, PEATH3YIOIINE HECIOKHBIE
ITOPUTMBI 0OPa0OTKH YUCIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCJIE MACCHBOB H
CUMBOJIbHBIX CTPOK) Ha BBIOpAaHHOM JUIsl W3Y4YEHHUS YHUBEPCAIBHOM S3bIKE
nporpammupoBanus Bbicokoro ypoBHsa (Ilackanms, Python, Java, C++, C#),
aHAJIM3UPOBATh AJITOPUTMBI C HCIIOIH30BAHUEM TaOIUI] TPACCHPOBKHU, OMPENEISIThH
0e3 WCMONb30BaHHUS KOMIBIOTEpAa PE3yJAbTaThl  BBIMOJHEHHS  HECIOKHBIX
porpamMmM, BKIIIOYAIOMIMX IMKJIbI, BETBJICHUSM TOJANPOTPAMMBI, MPHU 3aJaHHBIX
UCXOJIHBIX JAHHBIX, MOAU(PUIIMPOBATH TOTOBBIC MPOTPAMMBI JIJIsi PEIICHHS] HOBBIX
3a/lay, HCMOJB30BaTh MX B CBOMX IMpPOrpaMMax B KadecTBE MOMPOrpamMm
(mporienyp, QyHKIHiIL);

YyMEHHE  peau30BBIBAaTh HA  BBIOpAHHOM  JIJII  WM3YYCHHS  SI3BIKE
nporpammupoBanus Bbicokoro ypoBHs ([lackanb, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI OOPAOOTKM YHMCEJ, YHMCIOBBIX TMOCIEAOBATEIILHOCTEH U
MAacCHBOB: TPEJCTaBICHHE 4YHWCIa B BHAEC HaOOpa MPOCTHIX COMHOXHUTEIEH,
HaXOXXJICHUE MaKCUMaJbHOW (MUHMMalbHOW) 1HMGPHl HATYpaJbHOIO 4YHUCIIA,
3allMCAHHOTO B CHUCTEME CUHCIICHUSI C OCHOBaHHWEM, He TpeBbimarommm 10,
BBIYHCIICHHE OOOOIMEHHBIX XapaKTEPUCTHUK DJIEMEHTOB MAacCHBA WJIM YHCIOBOMN
MOCJICIOBATEILHOCTH (CYMMBI, TPOU3BENICHUS, CPEIHEro apu(pMETHIECKOTO,
MUHUMAQJIBHOTO ¥  MaKCHUMajbHOTO JJIEMEHTOB, KOJHMYECTBA DJIEMEHTOB,
YAOBJIETBOPSIONINX 33JaHHOMY YCIIOBHIO), COPTHPOBKY JIEMEHTOB MacCHBa,;

yMEHUE WCMOJb30BaTh TaOJIMYHbIE (pEISIMOHHBIC) ©a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISTh 3alpochl K 0a3aM JaHHBIX (B TOM YHCJE 3amlpoChl C
BBIYHCIIIEMBIMUA TIOJISIMU), BBITIOJIHATh COPTUPOBKY W TIOMCK 3amucedl B 0ase
JaHHBIX, HAMOJHITH pa3padoTaHHyl0 0a3y JaHHBIX, YMEHHE WCIOJIb30BaTh



AJIEKTPOHHBIE TAaONMWIIBI Ui aHajan3a, TPEACTABICHUS W OO0paOOTKHA JaHHBIX
(BKJTFOUAsT BBIYMCIICHHE CYMMBI, CPEIHETO apu(pMETHYCCKOTO, HAMOOJBIIETO |
HAaMMEHBIIEr0 3HAYECHH, PEIICHHE YPaBHEHUN );

YMEHHUE HCMOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJICIIH JIJIS aHaIu3a
OOBEKTOB M TMPOIECCOB: (HOPMYIHPOBATh I€JIb MOJCIUPOBAHUS, BBIMOJHSITH
aHajau3 Ppe3yJbTaTOB, IMOJIYYEHHBIX B XOJIE MOJCIHUPOBAHUS, OICHUBATh
COOTBETCTBHE MOJICIA MOJICIIUPYEMOMY OOBEKTY WM MPOLECCY, MPEICTABISITh
pe3yabTaThl MOJICJIMPOBAHUSI B HATJISIHOM BU/IE;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
HCIIOJIBb30BaHUEM Pa3IMUHBIX [MU(GPOBBIX TEXHOJIOTHUN, TOHUMAaHUE BO3MOYKHOCTEH
HU(POBBIX CEPBHCOB T'OCYIAPCTBEHHBIX YCIYr, LHU(PPOBBIX 00pa3oBaTEIbHBIX
CEPBHCOB, IIOHMMAHHE  BO3MOXHOCTEM W  OTFPAHMYECHUNW  TEXHOJOTUU
HMCKYCCTBEHHOT'O MHTEJIJICKTA B PA3IMYHBIX 00JACTAX, HAIMUHUE TIPEJACTaBICHUNH 00
WCIIOJIb30BaHUN MH(POPMAITMOHHBIX TEXHOJIOTUN B Pa3IMYHBIX MTPOGECCHOHABHBIX

ctepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM uu(ppoBbIe
Ne o/ P Kontpoabnbie | IlpakTHueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsbl
Paznen 1. llndposasi rpaMoTHOCTH
11 Kommnbrotep: annmaparHoe U IporpaMmmMHoOe 6 bubmmoreka [JOK
' obecrieuenue, (haiiyoBas cucreMa https://m.edsoo.ru/af8b25f4
Htoro no pazneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 WNndopmanus n napopmaioHHse 5 Bbu6moteka [JOK
' IPOLECCH https://m.edsoo.ru/af8b25f4
) [IpencraBnenue nadopmaiuu B g bubmuoreka [JOK
’ KOMIIBIOTEPE https://m.edsoo.ru/af8b254
bubnmorexa LIOK
23 8 1
DIICMEHTEI &reOpBI 0T HICH https://m.edsoo.ru/af8b25f4
Hroro no pazneny 21
Pa3nea 3. UndopMannoHHbIe TEXHOJIOTHH
TexHonoruu o0pabOTKU TEKCTOBOM,
3.1 rpadu4eckoil 1 MyJIbTUMEANHHON 7 1 bubmmorexa LIOK
' P Y s https://m.edsoo.ru/af8b25f4
uH(popMalun
Uroro no pazgeny 7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM nupposbIe
Ne ni/mm P Kourpoububie = IIpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. [lu¢gpoBasi rpaMoTHOCTH
bu6mmoreka [IOK
1.1 C 5
eTeBble HH(OPMAIIMOHHbBIE TEXHOJIOTUU hitps-//m.cdsoo.ru/fA7857¢0
bubmuorexa [JOK
1.2 OCHOBBI COLIUAJIBHOI] opMa 3
HOBBI COLMATLHOI HHpOpMATHICH https://m.edsoo.ru/f47857¢0
Hroro no pazgeny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 141 5 1
H(OPMALHOHHOC MOJICTHPOBAHHE https://m.edsoo.ru/f47857¢0
Hroro no paszneny 5
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
31 ANTOPUTMBI U 3JIEMEHTHI 1 1 bubnnorexka [JOK
’ [IPOrpaMMHUPOBaHUS https://m.edsoo.ru/f47857e0
Hroro no paszneny 11
Pa3nea 4. UndopMannoHHbIe TEXHOJIOTHH
bubmuorexa [JOK
4.1 C) 0 6
HOKTPORHBIE TRbIHMHE https://m.edsoo.ru/f47857e0
4.2 bas3rer qaHHBIX 2 bubmorexa LOK
https://m.edsoo.ru/f47857¢0
4.3 CpencTBa UCKYCCTBEHHOTO MHTEILIIEKTA 2 bubnmnorexa [JOK
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne i/m . Tema ypoka
1 Texnuka 0€30MacHOCTH M TUTUEHA IPU paboTe ¢ KoMmbioTepamu. [IpuHImIbl paboThl KOMIBIOTEPA
2 TenneHuuu pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTUI
3 [IporpammHoe obecrieueHre KOMIbIOTEPa
4 Onepanuu ¢ pailaMu 1 anKamu
5 Pabora ¢ npuxiiagHBIM IPOrpaMMHBIM 00€CTIEYEHUEM
6 3akoHomarenscTBO Poccuiickoit deneparyy B 001aCTH IPOrpaMMHOTO 00eCTieueHUs
7 JIBon4yHOE KOMpOBaHUE
8 [Tomxoap! K ©3MEPEHHIO HH(OPMAITHN
9 Wndpopmanmonnsie nporeccol. [lepenada u xpanenne nHGOpMauu
10 O6paboTtka nHpopmau
11 CucreMbl, KOMIIOHEHTBI CUCTEM U MX B3aUMOJCHCTBHE
12 CucreMsl cuncieHus
13 AJNropuTMBI IepeBoa yrcen U3 P-u4HoM cucTeMsl cuMcIeHus B IECATHUHYIO U 00paTHO
14 JIBonuHas1, BOCbMEpUYHAsl U NIECTHAAATEPUYHASI CHCTEMBI CUMCIICHUS
15 Apudmerndeckue onepaniy B NO3UIMOHHBIX CUCTEMaX CUUCIIECHUS
16 [TpencraBneHne LENbIX U BENIECTBEHHBIX YUCEI B TAMATH KOMIIBIOTEPA
17 Koauposanue TekcTos
18 Koaupopanue n3obpaxenuit
19 Konuposanue 3Byka
20 Bericka3siBanus. Jlornueckue onepanuu
21 Jlornueckue BoipaxkeHus. TaOnuIIbl MCTUHHOCTH JIOTHYECKUX BBIPAXKEHHIM




22

Jlormueckue OI€palru U oncpanrv Haa MHOXECTBAMU

23 3aKOHBI aANTeOPhI JIOTHKU

24 Pemienue npocTenmx JOruueCKuX ypaBHEHHI

25 Jlornueckue ¢pyHkiun. IlocTpoeHne IOTHYeCKOro BRIPAXKEHNS C TaHHON TaOIHIel HCTUHHOCTH
26 Jloruueckue 3eMEHThI KOMIIBIOTEPa

27 KonTtponsHas padora o Teme "TeopeTndyeckre OCHOBBI HHPOPMATUKN"

28 TeKkcTOBBIN TIPOIECCOP U €ro 0a30BbIC BOZMOKHOCTH

29 KomrekruBHast padbota ¢ mokymenToMm. [IpaBuna odopmieHus pedepara

30 PactpoBas rpaduka

31 BekropHas rpaduka

32 Coznanne u npeodpa3oBaHUe ayIMOBU3YAIbHBIX 00bEKTOB. KOMITbIOTEpHBIE TPE3CHTALINH

33 [IpuHIMTIBI TOCTPOCHHUS M PEIAKTUPOBAHUS TPEXMEPHBIX MOJIEIICH

34 KonTtponpsHast padora no Teme "TexHomorun 00paboTKH TEKCTOBOH, rpad)uuecKoil 1 MyJIbTUMEINITHON nHpopManun"




11 KJIACC

Ne
Tema ypoka
n/n

1 [IpyHIMIIBI TOCTPOEHUS U anapaTHble KOMIIOHEHTBI KOMIIBIOTEpHBIX ceTeil. CeTeBble IpoToKoibl. CeTh HTEpHET. Anpecanys B
cetu UnTepner. CucreMa JOMEHHBIX UMEH

) Be6-caiit. Be6-ctpanuna. B3aumoneiictBue 6paysepa ¢ Bed-cepBepoM. J[nHaMuveckue cTpaHuiibl. Pa3paboTka MHTEpHET-
npuiokeHui (caiitoB). CeTeBoe XpaHEHUE JTaHHBIX

3 Bune! nestensaoctu B cetu MaTepuer. Cepsucsl HTepHeTa

4 CereBoii aTukert. [IpoGiema MoATMHHOCTH MOTYYSHHON HHPOpMALIUN

5 I'ocynapcTBeHHBIE AJIEKTPOHHBIE CEPBUCHI M yCIyTH. OTKPBIThIE 00pa30BaTeIbHBIE PECYPCHI

6 TexHOTeHHBIE U 5KOHOMUYECKHE YTPO3bl, CBsi3aHHbIE ¢ ucnonb3oBanueM UKT. 3amura nadopmarin u nHPpOpMaimoHHas
0€30macHOCTb

7 BpenonocHoe nporpamMmmMHOe 00ecriedeHne U CriocoObl 60PHOBI ¢ HUM

8 Opranu3zanus JMYHOro apxusa nHpopmanuu. MHpopManmoHHble TEXHOIOTUU U MPOPECCUOHANbHAS e TENbHOCTD

9 Monenu u MmoaenupoBanue. [Ipeacrapnenue pe3ynbTaToB MOJIEIUPOBAHUS

10 I'padbl. Pemenne anropuTMUyYeCcKUX 3a/1a4, CBSI3aHHBIX C AaHAJTU30M Irpagos

11 JlepeBbs. JIMCKpETHBIE UTPHI IBYX UTPOKOB € MOJHOW MH(pOpMannen

12 Hcnonb3oBanue rpadoB U 1€peBHEB MPU OMMCAHUN OOBEKTOB U NMPOLIECCOB OKPYKAIOIIET0 MUPa

13 KontponbHas padora no reme "MHpopmannoHHoe MoenrpoBanue”

14 AHanus alropuTMOB. DTalbl PEIIEHUS 33a4 Ha KOMIIBIOTEPE

15 S3p1k nporpammupoBanus. OCHOBHBIE KOHCTPYKIIMH SI3bIKa IPOrpaMMHUpOBaHMsl. THIIBI TaHHBIX

16 Bersnenus. CoctaBHbIE YCIOBHUS

17 uxnsl ¢ ycmoBueM. L{UKIIBI IO IEpeMEHHON

18 PazpaboTtka u mporpaMMHas peaju3ais aaropuTMOB PELICHUs TUITOBBIX 3a/1a4

19 PazpaboTtka 1 mporpaMMHasi peajm3aius alropuTMOB PELIeHUs 3a]]ad METOI0M repedopa




20 O6paboTka CUMBOJIBHBIX JIAHHBIX

21 TabnuuHbIe BETMUNUHBI (MACCHBBI)

22 CopTupoBKa OJHOMEPHOTO MaCCUBA

23 [Toanporpammsl

24 KonrtponsHas pabora o Teme "AJNTroOpUTMBI U 3JIEMEHTHI IPOrPaMMHUPOBaHUs"
25 Ananu3 nanabix. OCHOBHBIC 33/1a4M aHAIU3a JTAHHBIX

26 [TocnenoBarenbHOCTH PEIICHUS 3aa4 aHAIM3a TaHHBIX

27 AHanu3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TaOIIHI]

28 KomMmnbrorepHo-MareMaTndeckue MoIeIu

29 Pabota ¢ TOTOBOI KOMIIBIOTEPHOW MOJIEIBIO

30 YucneHHoe pellleHue YpaBHEHHH ¢ TOMOLIbI0 I000pa rnapamerpa
31 Tabnuunble (pensunoHHbIe) 0a3bl JaHHBIX

32 Pabora ¢ roToBoii 6a30i1 JaHHBIX

33 CpencTBa MCKYCCTBEHHOTO MHTEIIEKTA

34 [TepcrieKTHBBI Pa3BUTHUSI KOMIIBIOTEPHBIX UHTEIIEKTYaIbHBIX CUCTEM




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

1

ITo reme «IludpoBasi rpaMOTHOCTH

1.1

Brnanenue npencraBieHUsMH O pOJIM MH(MOPMALMM U CBA3aHHBIX C HEH
IIPOLIECCOB B NIPUPOJE, TEXHUKE U OOLIECTBE, MOHATHAMU «UH(POPMALIUL»,
«H(OPMAITMOHHBIN TIPOLIECC», «CUCTEMa», «KOMIIOHEHTBI CHUCTEMBIY,
«cucTeMHBI 3 dekT», «uHpOpPMAIMOHHAs  CHCTEMa», «CHCTEMa
yIpaBJIEHUS»; BIAJCHUE METOJaMU IOMCKAa HH(OpMAlMM B CETU
WHTepHeT; yMeHue KpUTHUYECKH OLCHMBATh MH(OpMAIHIO, MOJYyYEHHYIO

n3 cetu MHTEpHET

1.2

YMeHue XapaKTCPpHU30BaTb OoJIbIIINE JaHHBIC, IIPUBOAWUTL IIPUMCPBI

HCTOYHHUKOB UX ITOJIYYCHHA U HAIIPABJICHUA UCITIOJIB30OBAHUS

1.3

[loHrnMaHMe OCHOBHBIX MPUHIMIIOB YCTPOHCTBa M (HYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHLUH
Pa3BUTH KOMIBIOTEPHBIX TEXHOJOIMH; BIIQJICHUE HABBIKAMU PabOTHI ¢
ONEpAIMOHHBIMM CHCTEMaMH M OCHOBHBIMH BHUJaMH IPOTrPaMMHOIO
o0ecrieueHus s pemieHus yuyeOHbIX 3aJad 1o  BbIOpaHHOMU

Cricuuaim3alnu

[To reme «Teopernyeckue 0OCHOBBI MH(OPMATUKI»

2.1

IloHnMaHNe OCHOBHBIX MPHUHIUIIOB JUCKPETU3AIMHM PA3IMYHBIX BUI0B
nHbOpMalUY; YMEHHE ONpeAensiTh HHPOPMALMOHHBIH 00bEM TEKCTOBBIX,
rpaguyecKkux M 3BYKOBBIX JaHHBIX TpH 3aJaHHBIX HapaMeTrpax

JIMCKPETU3AIUN

2.2

YMeHHe CTpOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIIME OIHO3HAYHOE
NEKOIUPOBaHUE  cooOmeHnid (mpeuKCHbIE KONBI);  HCIOJIh30BaTh
HpOCTGﬁHIH@ KOAbI, KOTOPBIC IMO3BOJIAIOT 06H3py>KI/IBaTI) U HUCIIPABJIATH

OIIMOKH Ipu nnepeaadyc JaHHbIX

2.3

BHa}IeHI/Ie TECOPECTUYCCKHUM allaparoM, IO3BOJAIOIIMM OCYHICCTBIATH
NpEACTABICHUEC 3aJaHHOI'0O HATypaJbHOI'0 4YKUCJIa B Pa3JIMYHBIX CUCTEMaAX

CUHCIICHUA
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BHa}IeHI/Ie TCOPECTUYCCKHM  alImapaTroM, IMO3BOJIAKOIINM  BBIIIOJHATH

peoOpa3oBaHUs JIOTMUECKUX BBIPAKEHUM, MCHOIB3YS 3aKOHBI anreOpbl




JIOTHUKH

ITo reme «MHPOpPMAIIOHHBIE TEXHOIOTHID

3.1

VYMmenune CO3aaBaTb CTPYKTYPHPOBAHHBIC TCKCTOBBIC OOKYMCHTBI U
ACMOHCTpAalMOHHBIC MATCpUalibl € HCIOJIL30BAHHUEM BO3MOXKHOCTEH

COBPCMCHHBIX MMPOIrpaMMHBIX CPCIACTB U 00JIaYHBIX CCPBUCOB

3.2

YMeHHe HCMoab30BaTh TAaOMWYHBIC (PENAIMOHHBIC) 0a3bl JIaHHBIX, B
YaCTHOCTH, COCTAaBJISITh 3alpochkl B 0a3aX JaHHBIX (B TOM 4YHCIE
BBIYHCIISIEMBIC 3aMPOCHI), BBITIONHATH COPTUPOBKY U TIOMCK 3amuceli B 0aze

JaHHBIX, HAIIOJIHATH pa3pa60TaHHy}0 6a3y JaHHBIX
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YMmenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6HI/H_[BI JUIA aHaju3sa,

NpeACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJIIO‘IEUI BBIYUCJICHUC CYMMHBI,
Cpe€aHcro aqu)MeTquCKOFO, HauOOJIBIIEr0 U HAaMMEHBIIIETO 3Ha‘leHHI>i,

pellieHre ypaBHEHU )

11 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 0011Iero 00pa3oBaHus

1

[To reme «Iludposas rpaMOTHOCTH»

1.1

Hanuuue Hpe,[[CTaBJ'ICHI/Iﬁ O KOMIIBIOTCPHBIX CETAX U HUX POJIU B

COBpEMEHHOM Mupe; 00 oOmMX MNpUHLMIAX pa3paboOTKu U

(YHKIIMOHUPOBAHUS UHTEPHET-TTPUIIOKEHUN

1.2

YMmenue OpraHu30BbBIBATL JIMYHOC I/IH(l)OpMaI_II/IOHHOG IMPOCTPAHCTBO C

HCIIOJIb30BAHHUEM  Pa3JIMYHBIX I_[I/I(I)pOBLIX TCXHOHOFHﬁ;

MMOHMMAaHHUE BO3MOXKHOCTEH IH(POBBIX CEPBUCOB TOCYJIAPCTBEHHBIX
yciyr,  Iu(poBBIX
BO3MOXHOCTEH H

CpenCTB

06p&30BaTeJ'II)HI>IX CCPBUCOB; ITIOHUMAaHUEC

or paHI/I‘-IeHI/Iﬁ TEXHOJIOT U HCKYCCTBCHHOTI'O

HUHTCJUICKTAa B Pa3JIMYHbIX OGJ’I&CTHX; HaJIM4uc HpCI[CTaBJICHI/IP'I 00
HUCITIOJIb30BaHHUH TEXHOJIOTHH B

MH(OPMaLIMOHHBIX Ppa3INYHBIX

npogeccuoHaIbHBIX chepax

IIo Teme ((TCOpeTI/I‘{eCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

Brnagenue TeopeTHueckMM ammapatroM, IO3BOJISIIOIIMM OMNPEIeNATh
KpaTyaiiuii myTh BO B3BEIIEHHOM Ipade U KOJIMYECTBO MyTeH MEXy

BEpHIMHAMU OPUCHTUPOBAHHOTI'O ATUKIIMYCCKOT'O rpa(ba

[To TeMe «ANTOPUTMBI 1 POTPAMMHUPOBAHUE




3.1

YMeHue yuTaTh U MOHUMATh MPOrPAMMBI, pEalu3yIoIIue HECIOKHBIE
QITOPUTMBI 00PaOOTKM YHCIIOBBIX U TEKCTOBBIX JIAHHBIX (B TOM YHUCIIC
MAacCHMBOB W CHMBOJIBHBIX CTPOK) Ha BBIOpAaHHOM ISl W3YYCHHS
YHUBEPCAJIbHOM  SI3bIKE MPOrPAMMHUPOBAHHUS  BBICOKOIO  YPOBHSA
(ITackans, Python, Java, C++, C#); yMeHHE aHAIM3UPOBATh AITOPUTMBbI
C WCHOJBb30BAaHUEM  TaONWI] TPACCHPOBKH,  ONpPEHCNIITh  0e3
WCIIOJIb30BaHUS KOMITBIOTEpPA PE3YJIbTAThl BBITOJHEHUS HECIIOKHBIX
MpOrpaMM, BKJIFOYAIOUIMX LHUKIIbI, BETBICHUS U MOIIPOrpaMMbI, MpH

3aJaHHbIX UCXOAHBIX JAaHHBIX

3.2

YMmenue MOI[I/Iq)I/II_[I/IpOBaTB TOTOBBIC ITPOTpaMMbI IJId PCHICHUA HOBBIX
3a/la4, HCIIOJb30BATbL HX B CBOUX IIpOIrpaMMax B KadCCTBC

noanporpamMm (poueayp, GpyHkmii)
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YMeHue peann3oBaTh dTarbl PEIICHU 3a7a4 Ha KOMIIBIOTEPE; YMEHHUE
peaTn30BbIBATh Ha BBIOpaHHOM JUISt U3YYCHHUS SI3BIKE
nporpaMMmupoBanust Beicokoro ypoas (Ilackanb, Python, Java, C++,
C#) TtumoBble  aMropuTMbl  OOpaOOTKM  YHCEN,  YHUCIOBBIX
MOCJIeIOBATEILHOCTEN W MACCHBOB: IMPEACTaBICHUE YHCJIA B BHJIE
Habopa TIPOCTBIX COMHOXXHMTEIICH;,; HaxOXJICHHEC MaKCHMaIbHOM
(MUHMMAaNBHOW) (Pl HATYPAIILHOTO YHUCIIA, 3aIMCAHHOTO B CHCTEME
CUHCIICHMs] C OCHOBaHHMEM, He mpeBblmatonuM 10; BeUKCICHUE
0000IMIEHHBIX XapaKTEPUCTHUK DJJIEMEHTOB MAacCHMBa WJIM YHCIOBOMH
MOCeI0BATEIbHOCTH (CyMMBl, MIPOU3BEICHUS CpEeIHEero
apuMeTHyecKoro, MHUHHUMAJIHLHOTO W MAaKCHUMAJIbHOTO JIIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIUX 3aJaHHOMY YCIOBHIO);

COPTHUPOBKY 3JIEMEHTOB MaCCHBa

IIo Teme ((I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHH»

4.1

VYMeHne HCIoIb30BaTh KOMITBIOTCPHO-MATEMATUYCCKUC MOJACIN JIA
aHanu3a  OOBEKTOB M TMPOIECCOB:  (POPMYIHpPOBATH  LETh
MOJICTTUPOBAHUS, BBIIIOJHATH aHAIH3 Pe3yIbTaTOB, MOJTYYEHHBIX B XOJI€
MOJICTTUPOBAHUS; OLIEHWBATh aJIEKBATHOCTh MOJEIH MOJEIUPYEMOMY
00BEKTY WIIM TIPOIECCY; MPEACTABIATh PE3yJIbTaThl MOJICITHUPOBAHUS B

HarjsiiHoM BHUJIC




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

[{udposast rpaMOTHOCTH

1.1

[punuunser  paGotbl  KommbioTepa. IlepconanbHblii  KoMmmbioTep. BriOop

KOH(HUTypaIy KOMIBIOTEpPA B 3aBUCUMOCTH OT PEIIaeMbIX 33a4

1.2

OCHOBHBIE TCHACHIMU PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHH. Hapanneanble
BBIYUCICHU. MHOFOHpOHCCCOpHLIC CHCTCMBI. CynepKOMHBIOTepr.

MukpokoHTposuiepsl. POboTu3npoBaHHbIE TPOU3BOICTBA

1.3

QaitnoBas cucreMa. [louck B daitnoBoil cucrteme. OpraHusanusi XpaHeHUs U
00pabOTKM JaHHBIX C HUCHOJIB30BAaHUEM HHTEPHET-CEPBUCOB, OOJIAYHBIX

TEXHOJIOTUH ¥ MOOWIIBHBIX YCTPOUCTB

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

I/IH(I)OpMaI_II/ISI, JaHHBIC u 3HaHMU:. yHI/IBepcaHBHOCTL JUCKPETHOI'O

npencraBicHust nHGopmanuu. [[BOMYHOE KOJUPOBAHUE

2.2

PaBHOMepHHe U HCPABHOMCPHBIC KO/IbI. Ycaosue ®aHo
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[Monxoner k u3mepenuto uHpopmaruu. CymHOCTE 00BEMHOTO (a1haBUTHOTO)
moaxoAa K HW3MEPEeHHIO HMH(OpMAILUM, OTPEICICHHE OuTa C TOUYKH 3pPEHUS
andaBUTHOTO MOJX0/a, CBA3b MEXKIY pasMepoM andaButa U MHPOPMAIIMOHHBIM
BECOM CHMBOJIA (B MPEAMNOI0KEHUN O PABHOBEPOSITHOCTHU TOSIBIICHUSI CHMBOJIOB),
CBSI3b MEX]ly €IWHUIIaMH U3MepeHust uadopmaruu: Out, Oait, Kbaitr, Moaiir,
I'6aiit. CyniHOCTh CozlepKaTeIbHOTO (BEPOSATHOCTHOTO) MOAXOAa K U3MEPEHUIO

uH(pOpMaInH, ONpeieJieHHe OuTa ¢ MO3UIUHU COAEePKAHUSI COOOIIEHUS
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Nudopmannonnsie npoueccsl. Ilepegaua unpopmanuu. VcTouHuk, NpuEMHUK,
KaHaJ CBSI3U, CUTHAJ, KoaupoBaHue. VckaxkeHue mHbopManuu Opu Iepenadye.
CKOpOCTh Nepeaun JaHHBIX [0 KaHATy CBsI3U. XpaHeHue HH(pOopMaIu, 00bEM

naMATH

2.5

Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX B3auMojieicTBrEe. CHUCTEMBI yIIpaBJIEHUS.

VYrnpasnenue kak nHGOpMaIMOHHBIN TTporiecc. OOpaTHas CBS3b

2.6

Cucrembl cuucineHus. Pa3BépHyTas 3amuch IMENbIX W APOOHBIX 4YHCEN B
MMO3UIIMOHHBIX CHCTeMaX cuhciaeHHs. CBONMCTBA ITO3WUIIMOHHOM 3aIlMCH YHCIA:
KOJMYECTBO IU(p B 3amKUCH, MPU3HAK JETUMOCTH YHCJIa HA OCHOBAHUE CHCTEMBI
CUMCIJICHHSI. AJITOPUTM NIEPEBO/IA 1IEJIOT0 Yncia u3 P-uyHOM cucTeMBbl cuncieHus

B JCCATUYHYIO. AJITOPUTM IepeBOAa KOHEUHOW P-n4HO#l npobu B necsaTUYHYIO.




AJITOpUTM mepeBoAa LEIO0ro YKCiIa U3 JACCATUYHOW CUCTEMbI CUHMCICHUS B P-
I/I‘-IHYIO. I[BOI/I‘IHEUI, BOCBMepI/I‘-IHaSI 58 LHCCTHaI[I_IaTepI/I‘-IHaSI CHUCTEMBI CUUCIICHUS,
NEPeBOJl YHCENl MEXIY OTHMHU cHCTeMaMH. ApudMeTHUECKHEe OIepaluu B

IO3MIIMOHHBIX CUCTEMAX CUHCICHUS

2.7

HpeI[CTaBJIeHI/Ie LECJIBbIX U BEHICCTBCHHBIX YUCCII B IIAMATHU KOMIILIOTCPA

2.8

Komuposanue tekcroB. Koguposka ASCII. OgnobaiitHeie KoaupoBku. CTanmapt
UNICODE. Komupoka UTF-8. Omnpenenenue wuHGOPMAIMOHHOTO 00bEMa

TEKCTOBBIX COOOIIIEHMI

2.9

KomupoBanue mnzoOpaxkenuit. OrneHka HHPOPMAIMOHHOTO 00BEMa pPacTPOBOTO
rpaduveckoro M300paKeHHsl TpU  3aJaHHOM pa3pelieHuH | TIyOHWHe
KoaupoBaHus npera. KonupoBanue 3Byka. OueHka WHGOOPMALMOHHOTO 00BEMaA
3BYKOBBIX JAaHHBIX IIPpHU 3aJaHHBIX YaCTOTC JUCKPCTU3AllMU K PASPAAHOCTU

KOJIMPOBAHUS

2.10

Anre6pa noruku. BeickaszbiBanus. Jlornueckue onepauuu. TabauIpl MCTHHHOCTH
JIOTUYECKUX  ONepaluil  <«JIU3bIOHKIUSN»,  «KOHBIOHKLMS, «UHBEPCUSD,
«MMIUTMKALUA», «IKBUBaJleHIUsA». Jlormueckue BblpakeHus. Bpruncienue
JIOTUYECKOr'0 3HAYEHHS] COCTABHOT'O BBICKA3bIBAHMS IPHU HU3BECTHBIX 3HAUCHUSIX
BXOJSIIMX B HETr0 OJJIEMEHTAPHBIX BBICKA3bIBaHMNA. TaONUIbI HCTHUHHOCTH
JOTUYECKMX  BbIpakeHHMW. Jlormdeckme onepauuu W OlNepauuud  Haj
MHOkecTBaMu. [Ipumepbl 3akOoHOB — ainreOpbpl  JIOTUKH. OKBUBAJIEHTHBIE
npeoOpa3oBaHus Joruyeckux BbipaxeHui. Jlornyeckue Qynkuun. Iloctpoenue
JOTMYECKOTO BBIPAXKEHHUsI C JaHHOM Tabmuueil uctuHHOCTH. Jlornyeckue
aneMeHThl Komnbtotepa. Tpurrep. Cymmarop. IlocTpoeHne cxembl Ha
JIOTUYECKUX JJIEMEHTaX MO JIOTUYECKOMY BBIPAKEHHUIO. 3aIllUCh JIOTMYECKOTO

BBIPAXKCHUA 110 JIOTHYECKOU CXeMe

WNHpopmanonHble TEXHOIOTHH

3.1

TekcroBelii mpoueccop. PenaktupoBanue u ¢opmarupoBanue. IIposepka
opdorpadhun u rpammaruku. CpelncTBa MOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope. Mcrnonb3zoBanne  crunei.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckH, oryaBieHue. O0naunsle cepBuchl. KomnekTusHas padorta ¢
JOKYMEHTOM. HHCTpyMEHTBI pPELEH3UPOBAaHUSA B TEKCTOBBIX IPOLECCOPAX.
HenoBas mnepenucka. Pedepar. IlpaBwia nMTUPOBAaHHS HUCTOYHUKOB U

odopmiieHus 6ubauorpaguueckux ccbiiok. OopmiieHne crucka JINTepaTypbl

11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS




udposasi rpaMOTHOCTH

1.1

HpI/IHHI/IHBI IMOCTPOCHUA U allllapaTHBIC KOMIIOHCHTBI KOMITBIOTECPHBIX cereit. CeTeBbIe

npotokodibl. Ceth MuTEpHET. Anpecanus B cetu MaTepHer. Crctema IOMEHHbIX UMEH

Teopernueckue OCHOBBI HH(OPMATHKH

2.1

Monenu u wMoxenupoBanue. lLlenmn MopenupoBanusa. COOTBETCTBHE MOJENHN
MOJIETUPYEMOMY OOBEKTY WM Ipoueccy. Popmann3anusi NPUKIAJHBIX 3ajad.
[IpencraBnenue pe3yabTaTOB MOJCIUPOBAHUS B BHUIE, YAOOHOM IJisi BOCHIPHUSATHA

yeoBekoM. ['paduyeckoe npencTaBieHue JaHHbBIX (CXeMbI, TaOJIHIIbI, TpaduKn)

2.2

I'padpl. OcnoBHble moHATHA. Buasl rpados. Pemenue airopuTMu4eckux 3ajaad,
CBSA3aHHBIX C aHalIM30M TrpaoB (IIOCTPOEHHE ONTHUMAIBHOIO NYTH MEXIY
BeplIMHaMU rpada, OmpefeseHHe KOJIMYECTBa pPasIMYHbIX IyTed MEXIy

BEpIIMHAMU OPUEHTUPOBAHHOTO AlUKINYECKOTo rpada)
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JepeBps. bunapHoe nepeBo. JIMCKpeTHbIE WIPHI JBYX HWIPOKOB C IIOJHOU
uHpopmanueit. Iloctpoenue nepeBa mepebopa BapUaHTOB, ONUCAHHE CTPATETHH
urpsl B Tabuim4yHoil ¢opme. Bourpsineie crpareruu. Vcnosnabs3zoBaHue rpagoB u

JIEPEBHEB NP ONMCAHUU OOBEKTOB U MIPOLIECCOB OKPYIKAIOILIETO MUpa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

OmnpeneneHre BO3MOXKHBIX — PE3yJNbTaTOB  Pa0OThI MPOCTEUIIMX  aJTOPUTMOB
YOPaBJIEHUSI HWCIOJHUTENIAMU M BBIYUCIUTENbHBIX alropuTMoB. OrpeneneHue

HCXOAHBIX JAaHHBIX, IIPHU KOTOPBIX aJITOPUTM MOKET JaTh Tpe6yeMLII>i pe3yiibTaTt

3.2

Otanbl pemieHds 3anad Ha KommbloTepe. SI3pik mporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIMH SI3bIKA IPOrPaMMHUPOBAHUS. THUIIBI
JAHHBIX: IEJIOYUCIICHHBIC, BELIECTBEHHbIC, CUMBOJIbHBIC, JIOTHYECKUE. BeTBieHus.
CocraBuble ycnoBus. Llukisl ¢ ycnosueM. L{ukisl mo nepemenHoil. Mcnons3oBanue

Ta0JINIl TPACCHPOBKHU
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Pa3paboTka u mporpaMMHasi peanu3anusi alrOPUTMOB PEUICHHS THUIOBBIX 3aad
6azoBoro ypoBHs. [Ipumepsl 3amau: anropuTMbl OOpPaOOTKHM KOHEYHOW YHMCIOBOU
MOCJIEIOBATEILHOCTH (BBIYMCIICHHE CyMM, IMMPOU3BEICHHM, KOJMYECTBA FJIEMEHTOB C
3aIaHHBIMA CBOMCTBAaMHM), aJTOPUTMBI aHAM3a 3alMCH YHUCENT B TIO3UIIMOHHOU
CHUCTEME€ CUHUCIICHHUS, aJTOPUTMBI pEIICHUS 3aJad MeToAoM Imepebopa (MOHCK
HaumOOJbIIero OOIIEro JeTUTeNs ABYX HATypaldbHBIX UYMCEN, MPOBEpKa 4Yucia Ha

MIPOCTOTY)
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Oo6paboTtka CHUMBOJIbHBIX JTAHHBIX. Bcerpoennsie byHKIUN A3bIKa

porpaMMHUpOBaHUA IJIsd 06pa60T1<1/1 CHUMBOJIBHBIX CTPOK

3.5

TaOnuuHble BeNMUYMHBI (MAacCUBBI). AJITOPUTMBI PabOTHI C AJIIEMEHTAaMU MacCHBa C
OJIHOKPAaTHBIM IIPOCMOTPOM MAacCHBa: CYMMHPOBAHHE JIEMEHTOB MacCUBa, MOACUET

KOJIM4ecTBa (CyMMBI) DJEMEHTOB MAacCHBa, VYAOBJICTBOPSIONIUX 33JaHHOMY




YCJIOBHIO, HaxOXXJEHHWE HauOoJbIIero (HAMMEHBIIETO) 3HAYCHHUS JJIEMCHTOB
MacCuBa, HAXO0XJICHHE BTOPOrO TIO BEJIMYMHE HAUOOJIBIIET0 (HAUMEHBIIIETO)
3HAUEHUS, JIMHEWHBIM TIOMCK JJIEMEHTa, TEPECTAaHOBKA JJIEMEHTOB MAacCHBa B
obpatHoM mopsake. COpTUpPOBKAa OJHOMEpHOro wmaccuBa. [IpocThle MeTOoJbI
COPTHUPOBKH (HampuMep, METO/I ITy3bIPhKa, METOJI BHIOOPA, COPTHPOBKA BCTABKAMHU ).

ITognporpammsl

NudopmaninoHHble TEXHOIOTUN

4.1

Ananu3 nanHbiX. OCHOBHBIE 3aJlayd  aHaliM3a JaHHBIX: IPOTHO3WPOBAHUE,
kinaccuukanus, Kiactepusanus, aHanu3 oTkiIoHeHui. IlocrmenoBarenbHOCTH
pelleHrs 3ajJad aHaliv3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHCTKA M OILIEHKA
KauecTBa JaHHBIX, BHIOOP ¥ (WJIM) MOCTPOCHHUE MOJIENH, MPeoOpa3oBaHKE JAHHBIX,

BU3yaliM3allvd JaHHBIX, HHTCPIPETAHA PE3YJIbTATOB

4.2

Ananuz JaHHBIX C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I. Brruucnenue CYMMBI, CPECAHCTO

apI/I(bMeTI/ILICCKOFO, HauOOJIBIIEro U HaUMEHBIIIETO 3HAYEHUH Juaria3oHa

4.3

KOMHI)IOTepHO-MaTeMaTI/I‘-IeCKI/Ie MOJICIIN. DTaIbl KOMIIBIOTCPHO-MATCMATHYCCKOI'O
MOACIMPOBAHUA: ITOCTAHOBKA 3a1a4H, pa3pa60TI<a MOJCIH, TCCTUPOBAHUC MOACIIN,

KOMHLIOTCprIﬁ 9KCIICPUMCHT, aHAJIN3 PE3YyJIbTATOB MOACIINPOBAHUA

4.4

YucneHHOe pellleHre YpaBHEHUH C TOMOILBIO I000pa apameTpa

4.5

Tabnuunsle (pensuuoHHbIe) 6a3bl JaHHBIX. Talnuia — npeacTaBIeHue CBEICHUH 00
OIHOTUIHEBIX 0OBekTax. Iloie, 3ammch. Kimrou tabnunel. Pabota ¢ rorosoi 0asoi
JMaHHBIX. 3anojHeHue 0a3bl naHHbIX. [louck, copTHpoBKa M (QUIBTpalUs 3amuceil.
3anpocel Ha BBIOOPKY JAaHHBIX. 3ampochl ¢ MapameTrpamu. Boerumcisemble mosis B
3anpocax. MHororabnuuyHbsle 0a3bl JaHHBIX. THUIBI CBA3eM MexIay TaOIUIaMH.

3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX




ITPOBEPAEMBIE HA EI'9 110 HHOOPMATHUKE
TPEBOBAHMUA
K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN TPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
MIPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsieMbie TpeOOBaHUSI K IPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHO 00pa30BaTeIbHON IPOrpaMMBbI CPEeTHEr0 00IIero 00pa3oBaHUs

1.

3Harh (HIOHUMATBh)

1.1

[loHnMaHWe OCHOBHBIX MPHHLMUIOB YCTPOMCTBA M (PYHKIHOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB; TEHICHIMN
pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHWH; BIIAJICHWE HABBIKAMH pabOTHl C
OICPALIMOHHBIMU  CUCTEMaMU M  OCHOBHBIMU BHJAMU  IIPOrPAMMHOIO
oOecrnieueHus Jyis pelieHus yueOHbIX 3a/1a4 0 BbIOpaHHOW crerrain3aiun

1.2

Hamnume mnpencraBieHnii o 0a30BBIX NPUHIUIAX OPraHU3aldd |
(YHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CeTel

1.3

[loHnMaHNEe OCHOBHBIX NPUHIMIIOB JUCKPETU3ALMM PA3JIUYHBIX BHJIOB
uH(popManuu

1.4

[lonnmanue ©a30BBIX QJITOPUTMOB OOPAaOOTKH YHUCIOBOH W TEKCTOBOM
uHpOpMaLKK (3aIKCh YUCEN B MO3UIMOHHON CUCTEME CUHUCIICHUS, JeTUMOCTb
LEJIbIX 4YMCEN; HAXOXKICHHE BCEX IPOCTBIX YMCEN B 3aJaHHOM JIHAMA30HE;
00paboTKa MHOTOpa3psIHBIX LEIbIX YHUCEN; aHAJIU3 CUMBOJBHBIX CTPOK M
JPYTHX), aITOPUTMOB TIOUCKA U COPTUPOBKH

1.5

3Hanue (bYHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCACTB
cpensl pa3paboTKu

1.6

Brnagenne OCHOBHBIMH CBeACHHMSIMH O 0a3ax JaHHBIX, UX CTPYKTYpe,
CpecTBax CO3/IaHus U pabOTHI C HUMHU

1.7

IToHnMaHNe BO3MOXHOCTEH M OIpaHUYEHHUH TEXHOJOTMH HCKYCCTBEHHOTO
HUHTCIJICKTa B Pa3IIMYHBIX O6J'IaCT5[X; HaJIN4ue HpCJICTaBJ'ICHI/Iﬁ 00
UCTIOJIb30BaHUHU MH(POPMALIMOHHBIX TEXHOJIOTH B Pas3INYHbIX
npodeccuoHaNbHBIX chepax

1.8

Bianenne TeopeTMdyecKMM —anmaparoM, IO3BOJIIOIIMM  OCYILIECTBIATH
IIPEACTABICHUE 3aJaHHOIO0 HATypaJbHOI'O YKCIA B PA3JIMUHBIX CUCTEMaxX
CUMCIICHUS; BBIMOJIHATH MPeoOpa3oBaHuUs JTOTMUECKUX BbIPAXKEHHM, UCIIONIb3YS
3aKOHBI aNreOpbl JIOTUKM; OMpEeAENSATh KpaTdyalIIMid MyTh BO B3BEIICHHOM
rpage W KOJIMYECTBO TMyTel MEXIy BepIIMHAMHU OPUEHTHUPOBAHHOTO
alMKJINYecKoro rpagda

YMmeTn

2.1

VYMeHue HCIOJIb30BaTh KOMIIBIOTCPHO-MATCMATUYCCKUC  MOACIN  JJIA




aHaym3a OOBEKTOB W IMPOLECCOB: (OPMYIHPOBATH IEJb MOJCIUPOBAHMUS,
BBIMIOJIHATh AHAINW3 PE3yJIbTaTOB, MOJYYEHHBIX B XOJC MOJCIUPOBAHUS,
OILICHUBATh aJICKBATHOCTh MOJICJI MOJICIUPYEMOMY OOBEKTY HJIU IMPOIECCY;
IPE/ICTABIATh PE3YJIbTAThI MOACIUPOBAHHS B HATJISITHOM BHJIE

2.2

YMeHne kimaccu(uIMpoBaTh  OCHOBHBIC  3a/lauyd  aHAM3a  JIaHHBIX
(mporHo3upoBaHue, KiaccuuKaiys, KiIacTepHu3alus, aHaan3 OTKIOHCHHA);
MOHUMATh IIOCJICOBATEILHOCTh PEIICHHUS 3aJad aHajiu3a JaHHBIX: cOop
MEPBUYHBIX JIAHHBIX, OYUCTKA M OILICHKA KadyecTBa JaHHBIX, BHIOOp U (WUJIN)
MOCTPOEHHUE MOJIENH, MpeoOpa3oBaHUE JaHHBIX, BHU3yalu3allUsl JaHHBIX,
WHTEpIpETaLus pe3yJbTaToOB
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YMeHue ornpenensaTh HHPOPMAIIMOHHBIM 00beM TEKCTOBBIX, TPAPUIESCKUX U
3BYKOBBIX JAaHHBIX IPH 33/JaHHBIX [apaMeTpax JUCKPETHU3alUU. YMEHHUE
OTIPEICIIATh CPEAHIOI0 CKOPOCTh MEpeNavyd JAHHBIX, OLEHUBATh M3MCHCHHE
BPEMEHU Tepefiaydl NpU M3MEHEHUH HH()OPMAIMOHHOTO O0beMa JaHHBIX U
XapaKTePUCTHK KaHaa CBSI3U
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YMeHue CTpouTh KOJI, OOECHEUYMBAIONMIUM HAWMEHBIIYI0O BO3MOXKHYIO
CPEIHIO0 JUTMHY COOOIEHUS IPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnojib30BaTh IIpHu PCUHICHUHU 3a1a4 CBOMCTBa MO3UIMOHHOM 3aucu
YUCCJI, AJTOPUTMbI IIOCTPOCHHA 3allMCh 4YUCIIa B MMO3HUIIMOHHON CHCTEME
CUUCJICHUA C 3adaHHBIM OCHOBAHHCM M IIOCTPOCHHA 4YHCIIAa II0 CTPOKE,
coaepxcameﬁ 3alyCh ATOr0 4YHCIIa B IIO3HIIMOHHOM CHCTEME CUHCIICHHS C
3aJaHHbIM OCHOBAHUCM; YMCHHUC BBbIIIOJHATH apI/I(bMCTI/I‘{eCKI/Ie orcpanun B
MNO3HMITMOHHBIX CUCTEMAX CUMCICHUA

2.6

Ymenue CTpOUTHL  JIOTHUYCCKOC BBIPAXKCHUC B III/IB"I)IOHKTI/IBHOI\/JI u
KOHBIOHKTHBHOM HOPMaJIbHBIX (I)OpMaX Io 3aﬂaHHOﬁ Ta6n1/1ue UCTUHHOCTH,
HUCCICI0BATh 0011aCcThb UCTUHHOCTHU BbICKa3bIBaHUA, COACPpIKAIICTO
MEPEMCHHBIC; p€IIaTh HCCIIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue pemarh anropuTMHUUYECKUE 3a]a4i, CBA3aHHBIE C aHATU30M TpadoB

(3a1auu  MOCTPOEHUSI ONTUMAIBHOIO NYTH MEXKIy BepIIMHaMH rpada,
ompefeNieHusT  KOJMYeCTBA  PAa3NMUYHBIX MyTed  MEXAYy  BepIIMHAMU
OPUEHTHPOBAHHOTO AIMKINYECKOTO rpada)

2.8

YMeHHE HCIOIb30BaTh JEPEBbS IPU AHAINU3E U IOCTPOCHUU KOJOB U A
IpeJICTaBICHNs apu(PMETUUECKUX BbIPAXKEHU, PU PEIICHNH 33/1a4 [TOMCKa U
COPTUPOBKHM; YMEHHME CTPOUTH JEPEBO MIPHI II0 3aJaHHOMY alllOPUTMY;
pa3pabaTbIBaTh 1 0OOCHOBBIBATH BHIMTPBIIIHYIO CTPATETUIO UTPhI

2.9

VMmenune AHAJIN3UPOBATH AJITOPUTMBI (¢ HCITIOJIB30BaHHUEM Ta6.]'II/IH
TPACCUPOBKHU; OHNPCACIATH 0e3 UCIOJIb30BaHUS KOMIIBIOTCPAa PE3YJIbTATHI
BBITIOJTHCHHA HECJIOXHBIX IIPpOrpaMM, BKIIIOYAIOMIMX HOHKJIIBI, BETBJICHHA H
noAnporpaMmsal, IMpu 3alaHHbIX UCXOJHBIX JaHHBIX

2.10

YMeHue onpenensaTh CI0KHOCTh M3YYaeMbIX B Kypce 0a30BBIX aJrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHUBa, COPTHUPOBKA MaccUBa, HEpeOOpHBIE
QITOPUTMBI, JBOWYHBIM TIOHMCK) W TNPUBOJUTH IPHUMEPHl HECKOIBKHX




AJTOPUTMOB Pa3HOU CIIOKHOCTH JJISl PELIEHUS OJJHOM 3aa4u

2.11

Brnanenne yHMBEpCaTbHBIM SI3BIKOM MPOTPAMMUPOBAHHS BHICOKOTO YPOBHS
(ITackanw, Python, Java, C++, C#), mpencraBieHUsMH O O0a30BBIX THIIAX
JAHHBIX H CTPYKTypaxX [aHHBIX; YMEHHE HCIIOJNIh30BaTh OCHOBHBIE
YOPABJISAIONME KOHCTPYKIIMK; YMEHUE OCYIISCTBIIATh aHAIU3 MPEAIOKCHHON
POrPaMMBI: OTPEICNIATh Pe3yIbTaThl PabOThI MPOTPaAMMBI TPU 3aJAHHBIX
UCXOHBIX JAHHBIX; ONPENCIATh, MPU KAKUX HCXOJHBIX JIAHHBIX BO3MOXHO
MOJTyYEeHUE YKa3aHHBIX PE3yIbTAaTOB; BBIBIATH JAHHBIC, KOTOPHIE MOTYT
IIPUBECTH K OIIMOKE B paboTe MPOrpaMMbl; (HOPMYITHPOBATh PEIIOKCHHS 110
YIIYYIIEHUIO TPOrPaMMHOTO KOJIa

2.12

YMeHue  peanu3oBbIBaTH HA  BBIOPAaHHOM  JUISI  M3Y4YCHHs  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (Ilackamb, Python, Java, C++, C#)
TUIIOBBIE ANTOPUTMBI 00paOOTKH YHCEN, YHCIOBBIX IMOCIEA0BATEILHOCTEH U
MacCHUBOB: IIPEJCTABICHHE YHC]Ia B BHUJE HaOOpa HPOCTHIX COMHOXXUTEJIEH;
HaX0X/IeHHE MaKCUMalbHOM (MUHHUMAaJIbHOW) LM(PHI HaTypaldbHOIO 4YMCIIA,
3allMCAaHHOTO B CHCTEME CYMCJIEHHS C OCHOBaHHEM, Hempeblmnarommm 10;
BbIYHCIICHHE 0000IIEHHBIX XapaKTEPUCTUK AIIEMEHTOB MACCHBA HITH YUCIIOBOU
IOCJIEI0BATEIBHOCTH (CYyMMBI, NPOU3BENEHUS CpelHEero apupMeTHyecKoro,
MUHUMAJIBHOIO M MaKCHUMAaJbHOTO JJIEMEHTOB, KOJMYECTBA D3JIEMEHTOB,
YZIOBJIETBOPSIIOIIMX 33JaHHOMY YCJIOBHUIO); COPTUPOBKY 3JEMEHTOB MacCHUBa;
YMEHHE HCIONb30BaTh B IPOrpaMMax JaHHbIE PA3IMYHbIX THUIIOB C YYETOM
OTrpaHMYEHUN Ha JMana3oH MX BO3MOXHBIX 3HAYEHUH, NPUMEHATh IMpU
pelIeHnH 3ajad CTPYKTYphl JAHHBIX (CIMCKH, CIIOBapu, CTEKH, OYEepenu,
JIepeBbsl); NPUMEHATh CTaHAAPTHBIE M COOCTBEHHBIE MOANPOrpaMMBbl JUIs
00pabOTKM YHCIIOBBIX TAHHBIX M CHUMBOJBHBIX CTPOK; HCIOJB30BATH TIPHU
pa3paboTke mHporpaMM OHUOJIMOTEKM HOANPOrpaMM; YMEHHE HCIOJIb30BaTh
CpEJCTBA OTJIAJIKH MPOTrPaMM B Cpe/ie POrpaMMHUPOBAHHUS

2.13

YMeHue UCTIOb30BaTh MICKTPOHHBIC TAOIHUIIBI i1 aHAIHU3a, PEACTABICHUS
U 00pabOTKM NaHHBIX (BKIOYas BHIOOP ONTHMAIBHOTO pPEIICHHUs, MOAOOp
JUHUHM TPEHJA, PEIICHUE 3a7ad NPOTHO3MPOBAHWS), YMEHHE HCIIOIH30BAThH
TabIu4yHbIe (PeSIMOHHBIE) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMeHue OpraHu3o0BbIBaTh JHMYHOE HMH(OPMAIIMOHHOE MPOCTPAHCTBO C
HCIIOJIb30OBAHUEM DPA3JIMYHBIX CPEACTB III/I(l)pOBBIX TCXHOJ’IOFHﬁ; IIOHUMaHUue
BO3MOXHOCTEH IU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, LU(POBBIX
00pa3oBaTeNbHbIX CEPBHCOB

HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX

HA ETD 1O THO®OPMATUKE

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

[MudpoBast rpaMOTHOCTH

1.1

OcHOBHBIC TCHACHIUHN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJIJICJ'IBHLIC
BBIYHCIICHUA. MHoronpoueccopHme CHUCTCMBI. Pacnpez[eneHHLIe BBIYHMCIINTCIBHBIC




CUCTEMBI M 00paboTKa OONBIITNX JaHHBIX

1.2

[IpuHIUIIBI TIOCTPOEHUS W amnmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokoibl. Cerb MuTepuer. Anpecanus B cetu Mutepuer. [IpoTokosibl
creka TCP/IP. Cucrema nomeHHbIXx uMeH. Pasnmenenme IP-cetm Ha moacetn ¢
MOMOIIbIO0 MacOK MojceTen

1.3

daiinoBas cucrema. [louck B (aitoBoii cucreme. [IpuHIUINBI pa3MelIeHUS |
UMEHOBaHMs (ailyioB B JoaroBpeMeHHON mamsTh. 11aGioHsl s onucanust rpymi
daiinoB

1.4

CKOpOCTB rnepcaadun JaHHBIX. 3aBHCHUMOCTh BpPEMCHHA nepeaadun oT
I/IH(I)OpMaLII/IOHHOI‘O o0bema JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U

1.5

HIudppoBanune naHHbiX. CUMMETpHuUHBIE W HecuMMeTpuuHble MmHQpel. [Hudps
npocrtoii 3amensl. [ludp Lesaps. [ludp Bukenepa. Anroputm mudpoBanus RSA

1.6

Konpl, no3possitonie oOHapyKMBaTh M MCIPABIATh OUIMOKH, BO3HHMKAIOLIUE IPH
nepenave naHHbIX. PaccrostHue Xsmmuura. KoaupoBaHue ¢ NMOBTOpEHHEM OHUTOB.
Kozapsr XamMmunra

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

JBonuyHoe konupoBaHue. PaBHOMEPHBIE U HEpAaBHOMEPHBIE KOJBL. [[ekoaupoBanue
COOOLIEHUH, 3allMCaHHBIX C IOMOIIbIO HEPaBHOMEPHBIX KOJOB. YcioBue dDaHo.
[TocTpoeHnEe OTHO3HAYHO AECKOIUPYEMBIX KOAOB € IIOMOILBIO I€pEeBa

2.2

Teopernueckne TOIXOABI K OIEHKE KOJIWYecTBa HWH(POpMauuu. EIuHUIBI
U3MepeHus KoimdecTBa HHGpopMauuu. AndaBUTHBIN MOAXOJ K OLEHKE KOJIMYECTBA
uHpopManuu. 3akoH aauTuBHOCTH HHpopMaru. Popmyrna Xaptiu. Mapopmanus
1 BeposTHOCTh. Dopmyiia IlleHHOHA

23

Cucrembl cuMcieHus. Pas3BepHyTas 3amuch LEIbIX M JPOOHBIX YHCET B
MO3UIIMOHHON cucreMe cuuciaeHus. CBoilcTBa MO3MIMOHHOW 3alMCH  YHCIa:
KOJINYECTBO IM(p B 3alUCH, NMPHU3HAK AECTMMOCTH YHUCIIAa HA OCHOBAHUE CHCTEMBI
cuucieHus. AJITOPUTM TepeBoja LEJIoro uncia u3 P-nyHON cucTemMbl CUMCIIEHUS B
NECATUYHYI0. AJTOpUTM TNepeBojia KOHEYHOH P-muHOil apoOu B JecATHYHYIO.
ANTOpUTM NepeBo/ia LIEJI0ro Ynciaa U3 JeCATUUYHOM CUCTEMBI CUHMCIeHus B P-nunyio.
[TepeBosr KOHEUHOM aecATHUHOM Nnpobu B P-munyro. J[BomuHas, BocbMepHUYHAs U
HIECTHA/IaTEpUYHAs] CUCTEMbI CUMCIICHHS, CBSI3b MEXIYy HUMH. ApupMeTHdecKue
OIEpaLMH B IIO3ULIMOHHBIX CUCTEMAX CUHUCIICHUS
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TpOI/ILIHaH YPaBHOBCHICHHAA CHUCTEMaA CYUUCIICHUA. I[BOI/I‘-IHO-,ZLCCHTI/I‘IHB.H cucreMa
CUHCJICHUA

2.5

Koauposanue texcroB. Konuposka ASCIL. OpnoOGaiitHble kKoaupoBku. CTaHmapT
UNICODE. Komuposka UTF-8. Onpenenenne uHGOpMALMOHHOTO o00beMa
TEKCTOBBIX COOOIIEHUI

2.6

KoaupoBanue wnzobpaxkenuil. OueHka WHGOPMAIMOHHOTO o0beMa IpaduyuecKux
JAHHBIX TPU 3a/IaHHBIX pa3pelIeHud U TIyOMHe KOAWpOBaHUS LiBeTa. L[BeToBBIE
MO/IEJIN.




KonupoBanue 3Byka. Ouenka MHPOPMAIMOHHOTO 00beMa 3BYKOBBIX IAHHBIX IPH
3aJaHHBIX YaCTOTE AUCKPETH3AINHU U PAa3PSITHOCTH KOJTUPOBAHUS

2.7

Anrebpa noruku. IlonsThe Bbicka3biBaHUS. BbIcka3biBaTellbHBIE  (POPMBI
(mpenukatsl). KBaHTOPHI CyIIIECTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOauubl HUCTUHHOCTU. Jlormueckue  BbIpaXKEHHUS.
Jlornueckue ToxzaecTsa. Jlornueckue onepanuy U ONepany HaJl MHOKECTBAMH.
3akoHbl anreOpbl JIOTMKM. OKBHMBAJEHTHblE NPeoOpa3oBaHUS  JIOTMYECKUX
BBIPAKECHMM. JIornueckue ypaBHEHUsI U CUCTEMBl YPaBHEHU.

Jlornueckne (QyHKUMU. 3aBUCHUMOCTb KOJHMYECTBA BO3MOXKHBIX JIOTMUYECKHX
(GYHKLIUH OT KOJMYECTBA apTyMEHTOB.

Kanonnyeckue (popMbl JIOTHYECKUX BBIPAXKEHUN

2.8

COBepH_IeHHble JU3BIOHKTHBHBIC KOHBOHKTHBHBIC HOpPMaJIbHBIC (bOpMBI,
AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6JII/II_Ie HCTUHHOCTH

2.9

Jlornueckue 3neMeHTHl B cocTaBe Kommbtorepa. Tpurrep. Cymmatop.
Mmuoropa3psansiii cymmartop. IlocTpoeHue cxem Ha JIOTHUECKHX D3JIEMEHTax IO
3a/IaHHOMY JIOTHYECKOMY BBIPOKEHUIO. 3alUCh JIOTHYECKOTO BBIPAXKEHUS TI0
JIOTUYECKON cXeme

2.10

Mognenn u wMoxenupoBanue. lLlenn wmogenupoBaHus. AIEKBaTHOCTb MOJAETH
MoJenupyeMoMy 00BeKTy Wi poreccy. @opManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaTOB MOJAEIUPOBAHUS B BHUAE, YAOOHOM ISl BOCIIPHUSATHS
yenoBekoM. [ paduueckoe nmpeacTaBieHne TaHHBIX (CXEMBbI, TAOIHUIIbI, TPA(UKH).

2.11

[IpeacraBnenue HeIbIX YKUCEN B MaMATH KOMITbIOTepa. OrpaHMuE€HHOCTH JAMana3oHa
qycesl IPU OFPAHUYEHUU KOJMYecTBa pa3psAnoB. llepenonHeHnue paspsaHON CETKH.
be33nakoBbie 1 3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JOMOJTHUTEIBHBIN KO/
OTPULIATENIbHBIX YHCET.

[ToOuToBBIE TOrMUECKHe onepanuu. Jlornueckuii, apuPpmMeTHIecKuil U HUKINIECKHUM
cauru. lludposanue ¢ moMoIbo MOOUTOBOH omnepanuu "uckmoyatomniee MJIN"

2.12

[TpencraBieHne BEIIECTBEHHBIX YMCEN B MaMATH KOMIBIOTEpA. 3HAuallas 4acTb U
nopsAoK yucia. /lnanazoH 3HaueHW! BellecTBeHHbIX uMcen. [IpobieMbl xpaHeHus
BEUICCTBEHHBIX YHCEJ, CBS3aHHbIE C OlPAaHUYEHHEM KOJIMYECTBA Ppa3psIOB.
BrinonHenue omnepanuii ¢ BEUIECTBEHHBIMU YHCIIaMHU, HAKOIUIEHHWE OIIMOOK IpH
BBIYUCIICHUSIX

2.13

I'pa¢bl. OcHoBHBIE TOHATHS. Busl rpados. Onucanue rpaoB ¢ MOMOIIBIO MATPHI]
CMEKHOCTH, BECOBBIX MaTpHll, CIIUCKOB CMEXKHOCTH. PelieHue anropuTMHU4eCKUX
3a/1a4, CBSI3aHHBIX C aHAJINW30M rpadoB (MOCTPOEHHE ONTUMAIBLHOTO IMYTH MEXKIY
BepIlIMHaMU Irpada, onpeaeseHue KOJINYecTBa pa3IndHbIX IMyTel MeXIy BepIIMHAMU
OPUEHTHPOBAHHOT'O AIIMKINYECKOro rpaga)

2.14

HepeBbs. bunapHoe nepeBo. JlepeBbss mnoucka. Crnocobbl o00xona jaepesa.
[IpencraBiaenue apudmeTHUecKkux BBIpAKEHMH B BHIE JAepeBa. Vcmonb3oBaHHe
rpadoB u 1epeBbEB IPHU ONUCAHUHU 0OBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUpa

2.15

JluckpeTHble UTpHI JABYX HTPOKOB ¢ TosHOM mHpopmaruei. [loctpoenue nepera
nepebopa BapHaHTOB, ONHCAHHWE CTPATeTHH Wrpsl B TabmuuHOU  (hopme.




BpMrpsliHbIe ¥ IPOUTPHIIIHBIE TO3ULIUNA. BBIUTPBIIIHBIE CTPATETUH

2.16

CpencTBa MCKYCCTBEHHOTO MHTEIUIEKTa. MneHTH(UKAMA W TOUCK M300paKeHUH,
pacrnio3HaBaHue Jull. Vcrnonb3oBaHHE METOAOB HCKYCCTBEHHOTO MHTEIEKTa B
oOydaromux cucreMax. lcronb3oBaHHE METO/IOB MCKYCCTBEHHOI'O HHTEIIEKTA B
poboTtorexnuke. IaTepHET Bemel. Heliponnsie cetn

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanuzanua MOHATHS aiaroputMma. MammHa TeOpUHra Kak yHUBEpCallbHas
MOJENb BBIYUCIEHUN

3.2

OreHKa CI0XKHOCTH BBIYHCICHUNA. BpeMsi paboTsl 1 00beM MCIOIB3yeMON aMATH,
UX 3aBUCHMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIeHKa acCHMITOTHYECKOM
CJIO)KHOCTH QJITOPUTMOB. AJITOPUTMBI TOJIMHOMUAIBHOMN cioxHOCTH. [lepebGopHbie
anropuT™bl. [IpruMepbl pa3mUuHBIX aJTOPUTMOB PELICHUS OJHOHM 3aJadd, KOTOPHIC
UMEIOT Pa3INYHYIO CI0KHOCTD

3.3

OnpeneneHue BO3MOXKHBIX — PE3yJbTaTOB pabOThl MPOCTEUIIUX  AITOPUTMOB
YIPAaBIEHUS HCIOJHUTENSAMA M BBIYUCIUTEIBHBIX alNropurMmoB. OlpenencHue
UCXOJHBIX JJAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yJIbTaT

3.4

Anroput™mbl  00paOOTKM HATypalbHBIX YHCEJ, 3allMCAHHBIX B IO3MLMOHHBIX
CUCTEMAaX CUMCIIEHUS: pa30MeHHe 3alIMCH YMCciia Ha OTJeNbHbIE HU(PBI, HAX0XKIECHNE
CyMMBbl M TMpou3BeACHUS ULU(Dp, HAXOKICHUE MAKCUMAIbHOW (MHUHMMAJIBHOM)
1 dpel.

[lpencraBienne uucia B BHIE Ha0Opa NPOCTHIX COMHOXHTEIECH. AJITOPUTM
ObICTPOro BO3BEACHUS B CTeNeHb. [I0MCK MPOCTHIX YMCEN B 33JaHHOM JHara3oHe ¢
MOMOIIbIO aJiropuTMa "pemero DpaTochena”

3.5

MHOFOp%pHI{HHC OCJIbIC YKUCiia, 3ada9un JJIMHHOMN apI/Iq)MeTI/IKI/I

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
LIeJI0YMCIIEHHbIE, BEIIECTBEHHbIE, CUMBOJIbHBIE, Jlornueckue. Bersnenus. CiaoxHbie
ycnosus. Llukiel ¢ ycnoBueM. LIMKIbI 110 IEPEMEHHOMN.

OOpaboTka JaHHBIX, XpaHAmmxcd B (¢ainax. TekcroBble W ABOWYHBIE (MBI
daiinoBble nepeMeHHbIe ((aitnoBsle ykazarenu). Urenue u3 aiina. 3anuce B aii.
Pa3buenne 3amaum Ha mnopnzagaud. llogmporpammbl (mpouenypbl UM (QyHKIMH).
Hcnonb30BaHue cTaHAapTHOM OMOIMOTEKH A3bIKa MPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mponenypsl ¥ ¢(yHKIMM. Mcnonb3oBaHue cTeka JUIs
OpraHM3alH PEKyPCUBHBIX BHI30BOB

3.8

Uucnennele Meroabl. TouHoe M NpUONMKEHHOE pelleHHs 3afadd. YuciaeHHoe
pellleHre YpaBHEHUH ¢ TMOMOIIbI0 TNoadopa mapamerpa. UYWCIEHHBIE METOJIbI
pelleHuss ypaBHEHUM: MeToa  mepebopa, METOJ  IOJOBUHHOTO  JIEJECHHS.
[TpubnuxeHHOEe BBIYMCICHHWE [UIMH KPUBBIX. Bplumcnenue miomaneit ¢uryp c
MOMOUIbI0 YHMCIEHHBIX METOA0B (METOJ MPSMOYTOJbHUKOB, METOJ| Tpameruii).
[Touck makcumyma (MHUHUMyMa) (YHKIMM OJHOM TEPEMEHHOH MeToJIoM
MOJIOBUHHOTO JIEJICHUS

3.9

O6paboTtka CUMBOJIbHBIX JAHHBIX. Berpoennsbie byHKIUN A3bIKa




IPOTPaMMHUPOBAHUS Ui 00paOOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: ITO/ICYET KOJMYECTBA MOSBICHUH CUMBOJIA B CTPOKE, pa3OneHne
CTPOKHM Ha CIJIOBa MO MPOOETbHBIM CHMBOJAM, MOMCK MOACTPOKHA BHYTPH IAHHOU
CTPOKH, 3aMEHA HalJEHHOH MOJCTPOKH Ha APYTYIO CTpOKy. ['eHepanus Bcex CIOB B
HEKOTOpOM  aidaBuTe,  YAOBJIETBOPSIOUIMX  33JaHHBIM  OTPAHUYCHUSM.
[IpeoOpa3oBaHue Ynciia B CHMBOJIBHYIO CTPOKY H OOPaTHO

3.10

MaccuBbl M HOCHEIOBATEABLHOCTH  4ucell.  Briumciaenue  000OIIEHHBIX
XapaKTEPUCTUK SJIEMEHTOB MAacCHMBa WJIM YHCIOBOM MOCIIEIOBATEIBLHOCTH (CYMMBI,
MIPOM3BENICHUSA, CPEIHEr0 apu(METHUYECKOr0, MHUHHUMAJIBHOTO W MaKCHMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIUX 3a[aHHOMY YCIIOBHIO).
JluHelHbII TOMCK 3aJaHHOTO 3HAYCHUST B MacCHUBE. AJTOPUTMBI pPabOTHI C
3JIEMEHTaMHd MacCuBa C OJIHOKPAaTHBIM TIPOCMOTpoM MaccuBa. CopTHPOBKA
OJIHOMEpPHOTO MaccuBa. IIpocTbie METOAbl COPTUPOBKH (METOH ITy3bIpbKa, METOJ
BbIOOpa, copTHpoBKa BcTaBkamu). COpTUpOBKa CIHMSHHMEM. bBwicTpas cOpTHpOBKa
MaccuBa (anroputM QuickSort). JIBOMYHBIN TOMCK B OTCOPTUPOBAHHOM MacCHUBE

3.11

JIBymMepHBbIE MacCUBBI (MaTpUIlbl). AITOPUTMBI 00pPaOOTKH JIBYMEPHBIX MAacCCHBOB:
3all0JIHEHHUE JIBYMEPHOT'O YHCIOBOTO MAacCHBa [0 3aJaHHBIM IIpaBUJIaM, IOUCK
JJIeMEHTa B JBYMEPHOM MAacCCHBE, BBIUHCICHHE MaKCUMyMma (MUHHUMYMa) U CYMMBI
AJIEMEHTOB JIBYMEPHOI'O MAacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB JIBYMEPHOI'O
MaccHBa

3.12

CrnoBapu (accolMaTHBHBIE MAacCHUBBI, O0ToOpaskeHus). Xomi-rabnuubl. [loctpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTa

3.13

Creku. AHaiM3  NpaBWIBHOCTH  CKOOOYHOrOo  BbIpaXkeHHUs.  BbluncineHue
apu(METHUECKOro BBIPAKEHUs, 3aIUCAHHOrO B MOcT(UKCHON ¢dopme. Ouepen.
Hcnonp3oBaHue ouepeu sl BpeMEHHOI'O XpaHEHUsI JaHHBIX

3.14

Anroputmbl  Ha Tpadax. IlocTpoeHMe MHHMMaJbHOTO OCTOBHOIO Ji€peBa
B3BELICHHOTO CBS3HOTO HEOpUEHTHpOBaHHOro rpada. KommuecTBo pa3inuyHbIX
nyTed MeX]y BEpIIMHAMU OPUEHTHPOBAHHOIO AIMKIMYECKOro rpada. AJIroputM
JenkcTphl

3.15

JepeBbs. Peanuzanus nepeBa C IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBomuHbIE
(Ounapuble) nepeBbs. IlocTpoeHue nepeBa [ 3aJaHHOIO aApPUPMETHUECKOTO
BbIpakeHUs. PeKkypcuBHBIE alrOpuTMBl 00x07a nepeBa. lcmonb3oBaHHME CTeKa U
odepeau i 00xoja nepeBa

3.16

JluHaMu4yeckoe NpOrpaMMHUpPOBAaHUE KaK METOJ pPEUICHUSA 3aJad C COXPAHEHHEM
IIPOMEXKYTOUHBIX PE3yJNbTAaTOB. 3aJauM, peIlaeMble C MOMOUIbI0 JUHAMHUYECKOIO
IPOrPaMMUPOBAHHUSA: BBIYUCICHHE PEKYPCUBHBIX (YHKIUH, MOACYET KOJIMYECTBa
BApUAHTOB, 33J1a4¥ ONTUMU3ALUN

3.17

[TonsiTue 00 OOBEKTHO-OPUEHTHUPOBAHHOM HporpamMMupoBaHuu. OOBEKTHl U
kiaccel. CBoHcTBaA M MeTo/bl 00bEeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIH3.
Pazpaborka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO IOAXOJA.
WuKancynsuus, HaciaeJoBaHue, MoJIuMoppu3M

HNHdopMalinoHHbIE TEXHOJIOTHH




4.1

Ananu3 gaHHbiX. OCHOBHBIC 3aJaud aHajdM3a JIAHHBIX: MPOTHO3HUPOBAHUE,
KiIaccuuKaius, KiIacTepu3aiusi, aHaliu3 OTKJIOHeHHud. I[lociiemoBaTebHOCTD
pellicHHs 3ajad aHajiu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA W OIICHKA
Ka4ecTBa JIaHHBIX, BBIOOP ¥ (MJIM) MOCTPOCHHE MOJENHU, MpeoOpa3oBaHUE JaHHbIX,
BU3yaJIM3alUs JTaHHBIX, MHTEPIIPETAIlUs pe3ysbTaToB. [IporpaMMHbBIC CpelIcTBa U
WHTepHeT-CepBUCHl 11 00pabOTKM M MPEACTABICHUS JaHHBIX. BoJblne TaHHBIE.
MarmmwunaHOE 00yueHue

4.2

AHanM3 JaHHBIX C MIOMOIIBIO AJICKTPOHHBIX TaOIUI]. BeuucieHne CyMMBI, CpeTHETO
apudMeTHYecKoro,  HaumOOJbIIero  (HaWMMEHBIIET0)  3HAYEHUs  JIMAIa3oHa.
Brrancnenue kodpduimeHTa KOppelsiuu ABYX pSIOB AaHHBIX. [locTpoeHwme
CTOJIOYATHIX, INHEHYATHIX U KPYTOBBIX quarpaMm. [loctpoeHne rpadukoB GpyHKIHIA.
[Tonbop nwHMM TpeHJAa, pEIIeHHE 3a7ad MPOTHO3MpOBaHUS. PemeHue 3amad
ONTUMU3AIMH C TIOMOIIBIO SJICKTPOHHBIX TaOJIUI]

4.3

Juckperusaiysi Ipu MaTeMaTHYECKOM MOJEIMPOBAHUM HETPEPHIBHBIX MPOIIECCOB.
MO[[GJIHpOBaHI/Ie JABHUKCHUSA. MOIIGJII/IpOBaHI/IC 6I/IOJ'IOFI/ItIeCKI/IX CUCTEM.
Marematuueckue MoOJIeIM B JKOHOMHUKE. BBIYMCIUTENbHBIE SKCHEPUMEHTHI C
monensmMu.  OOpaboTka pe3ysbTaTOB JKCIEpUMEHTa. MeToJ  HAaMMEHBITUX
kBaipaToB. OlIeHKa YHCIOBBIX MapaMETPOB MOJIETUPYEMBIX OOBEKTOB U MIPOIECCOB.
BoccraHoBIieHHE 3aBUCUMOCTEN IO pe3yJIbTaTaM 3KCIIEPUMEHTA

4.4

BepostHocTHble Monenn. Meroasl MonTe-Kapio. MMutanimonHoe MoienMpoBaHue.
CucreMbl MacCOBOTO 0OCTYKUBAHUS

4.5

Tabmuunblie (pensauuoHHbIe) 0a3bl JaHHBIX. Tabnuia - mpeacTaBICHHE CBEICHUN 00
oaHOTUIIHBIX 00BekTax. Ilome, 3amuch. Kirou Tabmuiel. Pabora ¢ rorosoii 0a30it
JAaHHBIX. 3amoyiHeHHe 0a3bl NaHHBIX. [loWCK, copTHpoBKa M (GUIBTpAMS TAHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpOCHl C MapaMmeTrpamu. Beraucisembie Mmoisi B
3ampocax.

MHuoroTtabnauunpie 0a3bl AaHHBIX. TUOBl CBs3ell Mexay Ttabnuuamu. BremrHuit
kitou. [lemocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAO0IMYHBIM 06a3aM JTaHHBIX

4.6

TekcroBslil nponeccop. CpencTsa MOMCKa U aBTO3aMEHBI B TEKCTOBOM ITPOLIECCOPE.
CTpyKTypUpOBaHHBIE TEKCTOBble JOKyMeHThl. CHocku, oriaBineHue. [IpaBuiia
LUTUPOBAHUS UCTOYHUKOB U 0(hopMIIeHUs1 ONOIMOrpauueckux CChIJIOK




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

® liudopmaruka. 10 xnacc. bocosa JI.JI., BocoBa A.}O. O0miecTBO ¢
orpaHn4eHHor oTBeTCTBeHHOCThI0O « BMHOM. JIaboparopus 3HaHUI»;
AxnmonepHoe obmectBo «M3aarenbeTBo «lIpocBemenne»

® Uudopmaruka. 11 knacc. bocosa JI.JI., bocosa A.FO. O6miecTBo ¢
orpaHn4eHHor oTBeTCTBeHHOCThI0O « BUHOM. JIaGoparopus 3HaHUI»;

AKI_[HOHepHOG O6III€CTBO ((HB,Z[&TGJ]BCTBO ((HpOCBGHIeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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