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10 KJIACC

u¢posBast rpaMOTHOCTH

TpeGoBanusi TeXHUKM OE30MACHOCTH M THUTHMEHBI HpHU paboTe ¢ KOMIBIOTEpAaMH M JAPYTHMH
KOMITOHEHTaMHU LIU(POBOTO OKPYKEHUS.

[IpuHnunsr pa®oOTbl KOMIBIOTEPOB U KOMIIBIOTEPHBIX cHcTeM. Apxurektypa ¢oH Heiimana.
ABTOMaTHYECKOE BBIIIOJIHEHUE MPOrpaMMbl IpoleccopoM. OrnepaTuBHas, NOCTOSIHHAS U JI0JITOBPEMEHHas
namsaTe. OOMEH JaHHBIMH C TOMoIIbl0 MHMH. KOHTpoJulepsl BHEMIHUX YCTpoucTB. Ilpsmoit moctym k
MaMsTH.

OcCHOBHBIE TEHACHLWU pa3BUTUS KOMIIBIOTEPHBIX TexHoJorui. IlapamienbHble BBIYMCICHUS.
MHoromnporeccopabie cuctembl. CynepkomMnbloTepbl. PacnpenenéHHble BBIYMCIUTENbHBIE CHUCTEMBI U
o0paboTka OOJBIIMX JaHHBIX. MoOWIbHbIE LHU(POBBIE YCTPOWCTBA M HMX POJb B KOMMYHHKAIUSX.
Berpoennbie koMnbroTepbl. MUKPOKOHTpOJUIEphl. POOOTH3MpPOBaHHBIE TPOU3BOICTBA.

[IporpaMmmHoe oOecrieueHue KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. Buabsl MporpaMMHOro
obecrieueHns M UX Ha3HaueHHe. OcoOEHHOCTH MNPOTrPaMMHOIO OOecreyeHUs] MOOUIIBHBIX YCTPOMCTB.
[TapannensHoe nporpammupoBanue. CucTeMHOE mporpamMmHoe oOecriedeHue. OmnepaliOHHBIE CHCTEMBI.
Yrunutel. [paiiBeps! yerpoiicTB. MHCTANIAIUS U IEMHCTAJUISILIUS IIPOTPaAaMMHOT0 00eCiedeHHUs.

@aitnoBeie cucteMbl. [IpuHIKIBI pa3MelieHns U UMEHOBaHUs (ailioB B JOJTOBPEMEHHON MaMSITH.
labnoHs! A1 onucaHus rpynn ¢aiiios.

[Iporpammuoe obecrieuenue. JInmeH3npoBaHue MPOTPaMMHOTO 00ecTIeueHUsI U U(PPOBBIX PECYPCOB.
[Iponpueraproe u cBoOOgHOE TmporpammHoe obecreyeHne. Kommepueckoe U HEKOMMEpPYECKOE
HCIO0JIb30BaHKE MPOrpaMMHOro obecnedeHus U MU@PpoBbIX pecypcoB. OTBETCTBEHHOCTD, YCTaHABIMBaeMast
3aKOHOJIaTeNbcTBOM  Poccuiickoit  dDenepanuyu  3a  HENPAaBOMEPHOE HCIOJB30BAaHHE MPOTPAMMHOIO
obecrieueHus 1 MUPPOBBIX PECYPCOB.

IIpyHIMIBI TOCTPOEHMS U allapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX ceTed. CeTeBble MPOTOKOJIBL
Cetp Untepuer. Anpecarus B cetr Mutepuer. [Tpotokoinsr cteka TCP/IP. Cucrema qOMEHHBIX HMEH.

Paznenenue IP-cetm Ha mojaceT ¢ MOMONIIBIO Macok mojacerell. CeTeBoe aJIMHHUCTPUPOBAHUE.
[TosmyueHne naHHBIX O CETEBBIX HACTpOMKax KomibloTepa. [IpoBepka HaiMyusg CBSA3KM C Y3JOM CETH.
Onpenenenne Mapupyra JIBUKEHUS TAKETOB.

Bunaer nestensHoctn B cetn MuaTepner. CepBuckl MuTepHeTa. ['eomHbOpPMAIIMOHHBIE CHCTEMBI.
['eonoKallMOHHBIE  CEPBHMCHl  PEaIbHOTO BpPEMEHU (Hampumep, JOKalus MOOWIBHBIX Tene(OHOB,
OIpe/ieIeHNue 3arpy’>kKeHHOCTH aBTOMAarucTpaiei), HHTEpHET-TOProBis, OpOHMpOBaHHME OWIETOB U
TOCTHHHIL.

I'ocynapcTBeHHbIE JJIEKTpPOHHBIE CEpBUCHI M ycnyrd. ColuMalbHblE CETH — OpraHH3alys
KOJUIEKTUBHOTO B3auUMOJEHUCTBUS M oOMeHa jgaHHbIMU. CeTeBOil ITHKET: mpaBuiIa IOBEJCHUS B
kubepnpoctpancTBe. [Ipobiema moanuHHOCTH mosydyeHHOM HH(opMaruu. OTKpbIThIe 00pa3oBaTeIbHbIE
peCypcehl.

TexHOreHHble W 5SKOHOMUYECKHE YIrpO3bl, CBS3aHHbIE C HCIOJIb30BaHUEM HH(GOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJOrui. OOmue mnpobiaemsl 3amuTbl HWHbOpMaMu U HUHOOPMALMOHHOMN
6ezonmacHoctd. CpexncTBa  3alluThl  MHQOpPMAIMM B KOMIIBIOTEpAX, KOMIBIOTEPHBIX CETIX H
aBTOMATH3UPOBAHHBIX MHGOpPMALMOHHBIX cucTeMax. [IpaBoBoe oOecrnedeHne HHGOPMAIMOHHOMN
0€30MacHOCTH.

[IpenoTBpalieHre HECAaHKIIMOHUPOBAHHOIO JOCTYyNa K JIMYHOM KOH(UACHIMAIbHOW MHpOpMaLuH,
XpaHsleiics Ha MepCOHAIBHOM KOMIIbIOTEpE, MOOMIBHBIX YCTpoilicTBaXx. BpemoHocHoe mporpamMMmHoe
o0ecrieyeHre U CrocoObl OOpbOBI C HUM. AHTHBHpYCHBIE IporpamMMmbl. OpraHuszaius JUYHOTO apXHBa
uHpopmanuu. PesepBHoe konuposanue. [laponbHas 3amura apxusa.

HIudposanue naHHblX. CuUMMeTpUUHbIE M HecuMMeTpuuHble mudpbl. udps npoctoil 3ameHsbI.
HIndp Lesaps. Hludp Buxenepa. Anroputm mudposanus RSA.

TeopeTnyeckne 0CHOBbI HHPOPMATHKH

WNudopmanus, nanuble 1 3HaHus. MIHQOpMaIimoHHbIEe TPOLIECCHI B IPUPOJIE, TEXHUKE U OOIIECTBE.



HenpepbIBHBIE U TUCKPETHBIC BETUYMHBI U CUTHATIBl. Heo0X0AMMOCTh TUCKpETU3alul HHPOPMAaLUH,
NpeJHa3HAYCHHOH U XpaHeHHUs, Tepeiaun U 00paboTKH B IU(POBBIX CUCTEMAX.

JlBonuHOe KoaupoBaHWe. PaBHOMepHBIE W HEpaBHOMEpPHBIE KOHbI. JlekoaupoBaHHE COOOIICHUH,
3allMCaHHBIX C IIOMOINBI0 HEpPaBHOMEpHBIX KOIOB. YcinoBue Dano. IlocTtpoeHne OAHO3HAYHO
JEKOUPYEMBIX KOJOB C TIOMOIIBIO JiepeBa. EMUHUIIBI U3MepeHust KoarmuecTBa HHpopMauuu. AndaBUTHBII
MOJIXOJ K OI[CHKE KOJIMYeCTBAa HH(POPMALIIH.

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENBIX W JAPOOHBIX YWCEN B TO3MIMOHHOW CHCTEME
cuncieHus. CBoiicTBa MO3MLIMOHHOM 3allMCH YHUCIIAa: KOJIMYECTBO LM(pP B 3allUCH, NMPU3HAK JEIUMOCTH
YUCJIa HAa OCHOBAaHME CHUCTEMBI CUMCIICHHs. AJITOPUTM IEPEBOJA LEJIOro 4yuciaa U3 P-u4HONW cucTemsl
CUMCJICHUSI B JIECATUYHYIO. AJTOPUTM IepeBoJa KOHEYHOM P-myHON n1poOu B NECATUUHYIO. AJITOPUTM
IepeBoJia LeJIOro YUCIa U3 JAECATUYHOM CUCTEMBI cuucieHus B P-uunyro. IlepeBoa KOHEUHON NECATUYHON
npodu B P-munyro. J/|[BomvHas, BOCbMEpHYHAs W IIECTHAAIATEPUYHAS CUCTEMBI CUHCIICHUS, CBSA3b MEXIY
HUMHU. ApUpMETHYECKHUE Olepalyy B MO3UIMOHHBIX CUCTEMaX CYHUCIEHHUs. TpoudHas ypaBHOBEIIEHHas
CUCTEMa CUHMCIIEHUs. J|BONYHO-AeCATUYHAs CUCTEMa CUUCIICHUSI.

KomupoBanue tekctoB. KomupoBka ASCII. OpnoOGaiitabie komupoBku. Cranmapt UNICODE.
Komuposka UTF-8. Onpenenenne nHpopMannoHHOro 00bEMa TEKCTOBBIX COOOIIECHUH.

KomupoBanue wuszoOpakenuii. OueHka HHPOPMAIIMOHHOTO 00bEMa rpapuueckux JaHHBIX IpU
3aJlaHHBIX pa3pelleHHH U TIIyOuHe KoaupoBaHUs IBeTa. L[BeroBble Mozaenu. BekTopHoe koaupoBaHue.
®opmatsl rpaduyeckux dainos. TpéxmepHas rpaduka. @pakranbHas rpaduka.

Konuposanue 3Byka. OrieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JJAHHBIX MPHU 33JJaHHBIX 9acTOTE
JTUCKPETU3alMU U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. Ilonarue Bricka3biBaHMs. BbickasbiBaTenbHble (GopMbl (TipeaukaThl). KBaHTOpHI
CYIIECTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omnepanuu. Tabmuiel uctTuHHOCTH. Jlorndyeckue BbIpakeHHs. JIOTHYECKHE TOXICCTBA.
Jloka3aTenbCcTBO JIOTHYECKHX TOXKJAECTB C TOMOIIBIO Tabiaul] MCTUHHOCTH. Jlormueckue omepauuud H
OIepaLMK HAJlI MHOXKECTBAMU.

3aKkoHBI aJreOpbl JIOTUKUA. DKBUBAJICHTHBIE TIPEOOpa30BaHUs JIOTHYECKUX BhIpakeHHi. Jlormdyeckue
YPAaBHEHUS U CUCTEMBI YPaBHEHUI.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJUYECTBA BO3MOKHBIX JIOTMUYECKUX (PYHKIMHA OT KOJHUYECTBa
aprymeHToB. [loJTHbIE CHCTEMBI JIOTHUECKUX (DYHKITHIA.

Kanonunueckue ¢popmbl toruyeckux BoipaskeHuid. CoBepiIeHHbIE TU3BIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJibHbIE (POPMBI, AJITOPUTMBI UX TOCTPOCHHUS IO TAOJIUIE UCTUHHOCTH.

Jlornueckue 37meMeHTHl B cocTaBe KommbloTepa. Tpurrep. CymmaTop. MHOropaspsiHbiii cymMmmaTop.
[locTpoeHne cxeM Ha JIOTUYECKHX OJJIEMEHTaX MO 33JaHHOMY JIOTHYECKOMY BBIP@KEHHUIO. 3allucCh
JIOTUYECKOTO BBIPAYXKEHUS I10 JIOTUYECKOU cXeMe.

[IpeacraBnenue wenbIx 4yucen B HaMsATH KOMIbOTepa. OrpaHMYEHHOCTh JAMAana3zoHa 4YHCesl IpU
OTPaHMYEHUU KOJIM4YECTBa pa3pAnoB. IlepenosiHeHne pa3psaaHoil ceTku. be33HakoBble U 3HAKOBBIE JAHHBIE.
3HaKkoBbIN OUT. JIBOMYHBIN JOMOTHUTENBHBIN KOl OTPULIATEIbHBIX YHCE.

[TobutoBeie noruueckue omeparuu. Jlormdeckuii, apu@MeTHUECKUH U UUKIUYECKHH CIBUTH.
[IIudpoBanre ¢ TOMOIIBIO MOOUTOBOM onepanuu «uckIodaroiee NI,

[IpencraBnenue BEHIECTBEHHBIX YHMCEN B MaMITH KOMIIbIOTEpA. 3HAyallas 4acThb U MOPSJAOK YHUCIA.
Jlnama3oH 3HauY€HUI BelIeCTBEHHBIX uucen. [IpoOrmembl XpaHEHUS BEIIECTBEHHBIX 4YHCEN, CBSI3aHHBIE C
OTPaHMYEHUEM KOJIMYECTBA pa3psioB. BhINoJiHEHHE omnepalnyii ¢ BEHIECTBEHHBIMU YHMCIIAMH, HAKOILJICHUE
OLIMOOK MPHU BBIYUCICHUSX.

AJITOPUTMBI M IPOrPaAMMHUPOBAHHE

OmnpeneneHne BO3MOXKHBIX — pe3yiabTaToB  pabOThl  MPOCTEHWIIMX  aJrOPUTMOB  YIPABICHHS
UCIHOJIHUTENSAMA M BBIYUCIUTENBHBIX alnropuTMoB. OmpeneneHue HCXOAHBIX MOAHHBIX, HPH KOTOPBIX
AJITOPUTM MOXKET JaTh TPeOyeMbIi pe3ysbTar.

Oranel peleHus 3anad Ha KoMIblotepe. MHCTpyMeHTanbHBIE CpEACTBA: TPAHCIATOP, OTIAMUUK,
npodunupoBuMK. KoMnunsys u HHTepIpeTanus nporpaMm. BupTyaibHble MallluHBL.

WnterpupoBanHast  cpena  pa3paboTkd.  Meroasl  omiaaku  mporpamm.  Mcmonb3oBaHue
TpacCUpOBOYHBIX Tabmuu. OTiiagouHblii BbBOJ. IlomaroBoe BbINMOJIHEHHE MPOTpamMMbl. TOYKH OCTaHOBA.
[IpocMOTp 3HAYEHNI IEPEMEHHBIX.



S3pik porpammupoBanus (Python, Java, C++, C#). Tumnsl TaHHBIX: LIEIOYHUCICHHBIC, BEIIECTBEHHBIE,
CUMBOJIbHBIE, Jlornueckue. Bersnenus. Cnoxuele ycnoBus. Llukibl ¢ yciaoBuem. LIukibl mo nepeMeHHOM.
B3aumo3zameHnsemMocTh  pasnMuHBIX BUAOB LMKIOB. MHBapuanT 1nukna. CocraBieHHME LMKIA C
HCII0JIb30BAHUEM 3apaHee ONPEeIEHHOr0 MHBapuaHTa LIMKIIA.

JoxymenTupoBanue nporpamm. Mcmnosb3oBanue kommenTapueB. [1oAroToBka onyvcanus nporpaMmMsl
Y MHCTPYKIUH JIJIs IOJIb30BATEIS.

AnroputMbel 00paOOTKM HaTypaJIbHbIX YHCEJ, 3alHCAHHBIX B IMO3UI[MOHHBIX CHUCTEMAaX CUUCIIECHUS:
pa3OueHue 3alicH Yncia Ha OT/ACIbHbIC IU(PBI, HAX0XKICHHE CYMMbI U MIPOU3BEACHUS NP, HAXOXKICHHE
MaKCHUMAaJTbHOW (MUHUMAIBHON) U (PHI.

HaxoxneHue Bcex NMpoCThIX YMCEN B 33JaHHOM Juana3oHe. [IpeacraBineHue uyucia B Buae Habopa
MIPOCTBIX COMHOXKUTENEH. AJIrOpUTM OBICTPOTO BO3BEJECHUS B CTEIICHb.

OOpaboTka JIaHHBIX, XpaHAmMUXcs B Qaiinax. TekcroBele u BoWuHBIE (aiinel.  DaiinoBbie
nepeMmeHHsble ((paiinoBble ykazarenu). Utenue u3 daiina. 3anucs B aii.

Pa3ouenne 3amaum Ha mnomzamaun. llommporpammer (mporeaypbl U dyHKuIuH). Pexypcusi.
PexypcuBHble 00bekThl (ppakransl). PekypcuBHble mponienypsl U (QyHKUIuU. Mcrnonb3oBaHue cTeka Ui
OpraHu3aly peKypCUBHBIX BHI30BOB.

Hcnonb3oBanue cranaapTHOW OMONMOTEKH s3blka IporpammupoBanud. llonkmioueHue OuMOIMOTEK
MOANPOrpaMM CTOPOHHUX Ipou3BoAuTENeH. MOAyIbHBIN NPUHIUI IOCTPOEHUS TPOrPAMM.

Uucnennsle MeTonpl. TouHOe W mpuOIMKEHHOE pelieHus 3agadd. YuciieHHble METOJbl pelleHus
ypaBHEHHUI: MeTO] nepedopa, METo/1 MOJOBUHHOTO AeneHus. [IpubmmkéHHoe BbIYKUCICHUE JJIUH KPUBBIX.
Boruncnenue momaneit ¢uryp ¢ MOMOIIBIO YHCIEHHBIX METOJOB (METOJA MPSMOYTOJIbHHUKOB, METO]
tpaneuuif). [lomck Makcumyma (MHUHMMYMa) GYHKIMM OJHOM NEPEMEHHON METOJOM IOJOBUHHOTO
JIeTICHUSL.

O06paboTka CUMBOJIbHBIX JJaHHBIX. BcTpoeHHbIe QYyHKIMH S3bIKa MPOrPaMMHUPOBAHUS AJIsi 00paboTKU
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 0OpaOOTKH CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSBICHUN CUMBOJIA
B CTpPOKE, pa30MeHHe CTPOKHM Ha CJIOBA MO IMPOOENbHBIM CHMBOJAM, NMOMCK INOJCTPOKH BHYTPH IaHHOMN
CTPOKH, 3aMeHa HalJACHHOW MOACTPOKU Ha APYryro CTpoKy. ['eHepamus BceX CIOB B HEKOTOPOM alihaBUTE,
YIIOBJIETBOPSAIOLINX 3aJaHHBIM OorpaHndeHusM. [IpeoOpa3oBaHue yncia B CHUMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl U INOCIEI0BaTEIbHOCTH 4ucesl. Bbruncienne 0OOOIMIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB
MaccuBa WIM 4YMCJIOBOH IOCIENIOBATEIbHOCTH (CYyMMBI, NPOU3BEICHMS, CPEAHEro apu(pMETHUYECKOTO,
MHHHMAJbHOTO M MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBIETBOPSAIOIIUX 3aJaHHOMY
ycioBHIO). JINHEHHbIHM OMCK 3aJaHHOTO 3HAYEHHSI B MaCCUBE.

CoprupoBka oaHOMEpHOro maccuBa. IIpocTble MeToAbl COPTHPOBKHM (METOJ Iy3bIpbKa, METOJ
BbIOOpa, copTUpoBKa BcraBKamu). CopTuUpoBKa cCiMsHUEM. BbICTpas copTHpOBKa MaccuBa (aaroputm
QuickSort). JIBon4HBIN TOUCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHbIE MacCUBBI (MaTpulbl). AJTOpUTMBI OOpPaOOTKHM JBYMEPHBIX MACCHUBOB: 3aIllOJIHEHHE
JBYMEPHOTO YHMCJIOBOTO MaccuBa IO 3aJaHHBIM IIPaBHJaM, IMOUCK JJIEMEHTa B JIBYMEPDHOM MAaCCUBE,
BBIUMCIIEHUE MAaKCUMyMa (MHHMMYMa) U CYMMBbI 3JIEMEHTOB JABYMEPHOTO MAacCHBa, MEPECTAHOBKA CTPOK U
CTOJIOLOB IBYMEPHOTO MaCCHBA.

HNudopmMannoHHbIE TEXHOJIOTHH

TexcroBelii  mpoueccop. PenaktupoBanue u  ¢opmarupoBanue. IIpoepka opdorpadpun u
rpaMMatukyu. CpencTBa IMOMCKAa W aBTO3aMEHbl B TEKCTOBOM Ipoieccope. Mcrosib30BaHHE CTHIIEH.
CTpyKTypHUpOBaHHbIE TEKCTOBbIE TIOKYMEeHThI. CHOCKH, oryaBieHue. KonektuBHas paboTa ¢ JOKyMEHTaMH.
WHCTpyMEeHTBI pelieH3upoBaHus B TEKCTOBBIX Nporeccopax. OOnauynble cepBHChl. [lenoBasi mepemnucka.
Pegepar. [IpaBmiia nuTHpoBaHUs UCTOYHUKOB U odopmieHus 6ubnuorpaduyeckux ccpuiok. Odopmienne
CIIMCKA JINTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TEXHUUECKUE CPEICTBA BBOJA TEKCTA.
Crienmanu3upoBaHHBIE CPECTBA PENAKTUPOBAHMS MATEMAaTHUYECKUX TEKCTOB.

Ananmu3 paHHbIX. OCHOBHBIE 3a/aud aHalW3a JaHHBIX: TPOTHO3MPOBAaHHWE, KiaccuuKkaus,
KJacTepu3alus, aHauu3 OTKIoOHeHWH. IlocrienoBaTenbHOCTh pEIIEHUs 3a/Jad aHaIW3a JaHHBIX: cOop
NEPBUYHBIX JIAaHHBIX, OYMCTKA M OIIGHKAa KayecTBa [JaHHbBIX, BBIOOp W/MIM TIOCTPOCHHE MOJIENH,
npeoOpa3oBaHue JaHHBIX, BU3yaln3allus JaHHBIX, HHTEpIIpeTanus pe3yapTatoB. [IporpaMmHblie cpencTBa u
MHTEPHET-CEPBUCHI JJIs1 00pabOTKH W MpejacTaBieHUs JaHHbIX. bonbiine gaHHble. MammHHOe OOydeHHe.
WHTennexTyanbHplii aHaIU3 JAHHBIX.



AHanu3 JaHHBIX C TOMOIIBIO  3JIEKTPOHHBIX Tabnui. BeluucieHne CyMMBI, CpPEIHETrO
apu(METHYECKOro, HauOONbIIET0 (HaWMEHBIIETr0) 3HAUYCHHUS auana3oHa. Beruucienue kolddduumenta
KOppEISIMU JIBYX pAIOB JaHHBIX. llocTpoeHue cToOUaThIX, JIMHEHYATBIX W KPYrOBBIX JUArpamMM.
[Toctpoenue rpapukos Gpynkuuii. [londbop mMHUM TpeH A, pelIeHne 3a1a4 IPOrHO3UPOBAHHUSL.

YucnaeHHOE pelIeHne ypaBHEHUIH € MOMOIIBI0 mojadopa mapamerpa. ONTUMH3anMs Kak IOUCK
HAWJIYYIIEro pelieH s B 3alaHHbIX ycnoBusx. LleneBast GpyHkius, orpannuenus. JIokaabHbIE U TI00aIbHBIN
MUHUMYMBI 11eJIeBOi (yHKIMU. Penenne 3a1a4 oNTHMHA3ALUHU C TOMOIIBIO AJIEKTPOHHBIX TaOJIHII.

11 KJIACC

TeopeTnyeckne 0CHOBbI HHPOPMATHKH

Teoperndeckne MOaX0AbI K OIIEHKE KOJMYECTBA MH(MOpMAIMH. 3aKOH aIUTUBHOCTH MH(OPMAIHH.
®opmyna Xaptiau. Mapopmarus u BeposiTHocTs. Popmyina IllenHona.

Anroputmsl cxatus naHHbiX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW. Anroputmel
CKaTHs JTaHHBIX C MOTEpPSMU. YMEHbIICHHE TIIyOMHBI KOAUpoBaHUs IBeTa. OCHOBHBIE HJIEU aITOPUTMOB
ckatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHHM IHepefauyd OT HH(POPMAIMOHHOTO 00BEMa
TAHHBIX M XapaKTEpPUCTUK KaHaia CBs3U. [IpuunHBI BOBHUKHOBEHUS OLIMOOK MpH nepenade AaHHbIX. Kogpl,
MO3BOJISIIOIINE OOHApPYKUBATh U UCIPABIIATh OMIMOKH, BO3HUKAIOUINE NPU IMepeaade AaHHbIX. PaccrosiHue
Xsmmunra. Koauposanue ¢ nosropenrem 6utoB. Koasr XammuHra.

Cucremsbl. KoMmoHeHTsI cucTeMbl W UX B3auMmopeicTBue. Cucremubli 3¢ dekt. YmpaBieHHE Kak
nHpopmanroHHbIN ponecc. OOpaTHas CBA3b.

Monenu u moaenupoBanue. Llens monenuposanus. CoOOTBETCTBUE MOJETH MOJIEIUPYEMOMY OOBEKTY
WM Tpolieccy, Uenu MojenupoBanus. @opmanuzanus NpuKIaJIHbIX 3a1ay.

[IpencraBienue pe3ylabTaTOB MOJETUPOBAHUS B BHJE, YAOOHOM Ui BOCHPUATHS UYEIOBEKOM.
I'paduaeckoe npeacTaBiaeHUE TaHHBIX (CXEMBI, TAOJIHIIBI, TPAdUKN).

I'padpr. OcHoBHBIC TOHATHSA. Bunbl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHIl CMEKHOCTH,
BECOBBIX MaTpPHII, CIIMCKOB CMEKHOCTH. PellleHne alropuTMU4ecKiX 3a/1a4, CBA3aHHbIX C aHAIM30M I'padoB
(mocTpoeHue ONTUMAIBHOTO MYyTH MEXAY BepUIMHAMHU rpada, onpenereHre KOJIMUecTBa pa3IMuHbIX MyTei
MEXIy BEpIIMHAMU OPUEHTUPOBAHHOTO allMKINYECKOro rpaga).

HepeBrs. bunapHoe gepeBo. JlepeBbs mowmcka. CnocoObl o0xoma nepeBa. IlpencraBienue
apuMeTHyecKuX BBIpAKEHUN B BHUJE JepeBa. [IMCKpeTHbIe UTPbl ABYX MUTPOKOB C MOJIHON HMH(pOpPMAIIHEH.
[TocTpoenue nepeBa nepedopa BapuaHTOB, ONMKUCAHUE CTPATETUU UIPHI B TAOIUYHON dopme. BoiurpsiiiHeie
Y MIPOUTPBILIHBIE NO3ULUHU. BBIUTPBILIHBIE CTPATETUN.

CpencrBa MCKYCCTBEHHOr0 MHTeIIEKTa. CepBHCHl MAalIMHHOTO IE€PEBOJA U PACHO3HABAHMS YCTHOU
peun. KoruutuBHble cepBuchl. HMpentudukanus W TOMCK H300pakKeHWM, pacrno3HaBaHUE JIMIL.
CamooOyuaromiuecst cuctembl. VCKycCTBEHHBIN HHTEIJIEKT B KOMIBIOTEPHBIX uUrpax. lcmosib3oBaHue
METO/I0B HCKYCCTBEHHOT'O MHTEJIJIEKTa B 00y4aromux cucremax. Vcmnonap3oBaHre METOIOB UCKYCCTBEHHOTO
UHTEIJIeKTa B poOororexHuke. MurtepHer Bemedl. I[lepcrekTuBbl  pa3BUTHUS ~ KOMITBIOTEPHBIX
MHTEJUIEKTyaJIbHbIX cucTeM. HellpoHHbIe ceTH.

AJITOPUTMBI M IPOrPAMMHPOBAHHE

dopmanuzanus NOHATHS anroputMa. MammHaa ThlOpUHTa Kak YHUBEPCAJIbHASI MOJIEb BbIUMCIICHUN.
Tesuc Uépua—TpropuHra.

O1eHKa CI0KHOCTH BbIUUCIeHU. Bpemst paboTbl 1 00bEM HCMONB3yeMON MaMsITH, UX 3aBUCUMOCTb
OT pa3Mepa MCXOIHBIX JaHHbIX. OIIEHKa AaCUMIITOTHYECKOM CIIOKHOCTH aITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHON clokHOCTH. Ilepebopubie anroputmsbl. Ilpumepsbl pa3inyHBIX aqrOpPUTMOB pEIICHUS
OJIHOM 3a/1a4M, KOTOPHIE UMEIOT PA3IMYHYIO CI0KHOCTB.

ITouck MpOCTHIX YKCEN B 3aJaHHOM JIMana30He C MOMOIIBIO aITOPUTMA «penieTo JparocheHar.

MHoropaspsHble LeJble YUCIa, 3a/1a4d JITUHHON apu(MeTHKy.

CrnoBapu (accollMaTUBHBIE MAacCHUBBI, OTOOpakeHUs). Xom-tabmuupsl. [locTpoenue andaBuTHO-
4acTOTHOTO cJI0Baps AJIs 3aJaHHOTO TEKCTa.

Crekn. AHanmM3 NpPaBWIBHOCTH CKOOOYHOTO  BBIp&XEHHUS. BpluncieHne apupMeTHUecKoro
BBIPAXKECHUS, 3aIMCAHHOTO B MOCTPUKCHOH (opme.

Ouepenu. Mcnionp30BaHue ouepean Uil BDEMEHHOIO XPaHEHUS JaHHBIX.



Anroputmbel Ha Tpadax. [locTpoeHne MHUHUMAIBHOTO OCTOBHOTO JIEpeBa B3BEIICHHOTO CBSI3HOTO
HEOpUEHTUPOBaHHOTO Tpada. KommuecTBO pasmUYHBIX IyTeH MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOTO
aIrUKIngeckoro rpada. Anroputm JeldkeTpol.

HepeBbsi. Peanuzanus nepeBa ¢ MOMOUIbIO CCBUIOYHBIX CTPYKTYp. JIBomuHbIe (OMHApHBIC) AEPEBBS.
[TocTpoenue nepeBa aisi 3aJaHHOTO apU(METHYECKOTO BBIPAKEHHUS. PeKypcHBHBIE alroputMbl 00Xo0maa
nepesa. Mcnonb30BaHue CTeKa v 04epen Uit 00Xo/1a aepena.

JlunaMuuyeckoe MpOorpaMMHUPOBAHUE KaK METOJ PEIICHHUs 3a/ad C COXPAaHEHHUEM IMPOMEKYTOUYHBIX
pe3ynbTaToB. 3aJayu, peliaeMble € TMOMOIIBI0 JUHAMUYECKOTO IMPOTPAMMHUPOBAHUS: BBIUYMCICHUE
PEKYPCUBHBIX (PYHKIIHH, TOACYET KOJTMYECTBA BAPUAHTOB, 33/1a4M ONTHMHU3AIIUH.

[TonsiTie 00 0OBEKTHO-OPUEHTUPOBAHHOM IHporpammupoBaHuu. OObekThl M Kiacchl. CBolicTBa U
MeTo/IbI 00beKTOB. OOBEKTHO-OPHCHTHPOBAHHBIN aHanu3. Pa3zpaboTka mporpaMMm Ha OCHOBE OOBEKTHO-
OPHUEHTUPOBAHHOTO T0AXx0/1a. HKancymsuus, HacaeA0BaHue, OJIUMOPPU3M.

Cpenst  ObiCcTpoii  pa3paboTku  mporpamm. lIpoektupoBanue uHTEpdeiica MOJIb30BaTE.
Hcnonp30Banme TOTOBBIX YIIPABIIIEMbBIX 3JIEMEHTOB ISl IOCTPOCHUS MHTEpdeiica.

00630p s361KOB TpOrpammupoBanus. [loHsTHE O MapagUTrMax MPOrpaMMHUPOBAHHMSL.

HNHpopmManoHHbIE TEXHOJTOT U

DTanbl KOMIBIOTEPHO-MATEMATHYECKOTO MOJICIIMPOBAHUSA: TTOCTAHOBKA 3a/1auH, pa3paboTKa MOJEINH,
TECTUPOBAHUE MOJICIIN, KOMITBIOTEPHBIN SKCTIEPUMEHT, aHAJU3 PE3YJIbTATOB MOJICTUPOBAHHSL.

JluckpeTusamusi Mpyu MaTeMaTHUYeCKOM MOJICTMPOBAHUHN HEMPEPBIBHBIX MPOIIECCOB. MoennpoBaHue
IBWKEHUs. MojenupoBanue OHOJOTUYECKHX CHUCTeM. MaTeMaTH4ecKue MOJEIH B SKOHOMHUKE.
BrrunciaurenbHbIe SKCIEPUMEHTBI C MOJICIISIMH.

O06paboTka pe3ynbTaTOB JKCHEpUMEHTa. MeToJ HaumMeHbIMUX KBaapaToB. OIEHKAa YHCIOBBIX
rapaMeTpoB MOJCIUPYEMBIX OOBEKTOB W MPOIECCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH MO pe3ylibTaTam
IKCIIEPUMEHTA.

BepostHocTHbie Monenu. Mertoasl Moute-Kapno. WMmuranmonnoe wonenupoBanue. CHCTEMBI
MacCOBOT'O OOCITY>)KHBaHUS.

Tabmuuneie (pensunoHHbIE) 0a3bl MaHHBIX. Tabnuia — mMpeacTaBiIeHUE CBEJACHHM 00 OJHOTHITHBIX
oonekTax. Ilome, 3amuce. Kimrou Tabmuiel. PaboTa ¢ roToBoii 0a3oii JaHHBIX. 3aIojHeHHE 0a3hbl JaHHEBIX.
[Touck, coptupoBka W QUIbTpalMs JaHHBIX. 3aMpoChl HAa BBHIOOPKY AAHHBIX. 3ampochl € MapamMeTpami.
Brruncnsiemble 1mosist B 3anpocax.

Muororabiauvnabie 06a3bl JaHHBIX. THIBI CBsI3eH Mexay Tabmunamu. Bremnwuit xirod. [{enoctHoCTh
0a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

HNutepner-nipunoxenus. [lonarre o cepBepHON M KIMEHTCKOM YacTax caiTa. TeXHOIOrus «KJIUEHT —
cepBep», e€ mocromHcTBa U HemoctaTkd. OcHoBwl si3bika HTML um kackamubeix tabmwi crmiiei (CSS).
Cuenapuu Ha s3pike JavaScript. @opmer Ha BeO-cTpaHUIIE.

Pa3menenue BeO-caifToB. Yciayra XocTuHra. 3arpys3ka (aiyioB Ha CaiT.

BBon wum300pakeHHWii € HCHOJB30BAaHUWEM  PA3NUYHBIX LHUDPPOBBIX  YCTPOHUCTB  (LIMPPOBBIX
¢doToanmaparoB ¥ MUKPOCKOIIOB, BUIEOKaMep, CKaHEPOB U APYruUX ycTpoucTB). I'padmueckuii penakrop.
Paspemenue. Kagpuposanue. Ucnpasnenue nepcrnektussl. ['uctrorpamma. Koppekuus ypoBHel, KoppeKius
usera. ObeclBeUnBaHUE IBETHBIX H300paxkeHuil. PeTyis. PaboTa ¢ obnactsamu. OuiabTpsl.

Mmuorocnoiiasle uzobpaxenus. TexctoBbie ciou. Macka cinos. Kananel. CoxpaHeHHe BbIIEIEHHOM
obnactu. [ToaroroBka uittocTpanuii 1ist Be0-caiiToB. AHUMUPOBAHHBIE U300PAKEHHUS.

Bektopnas rpaduka. [Ipumutussl. 3MeHeHne nopsiaka 3eMeHTOB. BeipaBHUBaHUE, paclipe/ieiicHIE.
I'pynnupoBka. Kpussie. @opmaTsl BEKTOPHBIX PUCYHKOB. Mcmonb3oBaHMe KOHTYpOB. BekTtopuzanms
PacTpOBBIX U300pAKEHUIA.

[IpuHUHUIIBI TOCTPOEHUS U PEAKTUPOBAHUS TPEXMEPHBIX Mojenel. CeTouHble Moaenu. Marepuansl.
MonenupoBaHue UCTOYHUKOB ocBerieHus. Kamepol. AxnutuBHbie TexHosoruu (3D-npuntepst). [lonstue o
BUPTYaJIbHOW PEaIbHOCTH U JIOTIOJIHEHHOM pEeabHOCTH.

[NTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHWA  IITPOTPAMMBI 110 HMHO®OPMATHUKE
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIEI'O OFPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI



JIMYHOCTHBIE PE3YNIbTAThl OTPAKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOU IIEHHOCTHBIX OPHUEHTAIUH, MO3UTHUBHBIX
BHYTPEHHUX yOEXKICHUH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IICHHOCTSM POCCHUCKOTO OOIIEeCTBa,
paciupeHne KU3HEHHOTO OTBITa U OIbITa ACITEILHOCTH B MPOIECCE pealn3aliil CPeICTBaMU y4eOHOTO
MpeIMeTa OCHOBHBIX HAIPABICHU BOCITUTATEIILHON JESTCIILHOCTH.

B pesynbraTe u3ydeHus ”HQOPMATHKU Ha YPOBHE CPEAHETO 00Imero oOpa3oBaHus y 00y4aroIIerocs
OyayT cOPMHUPOBAHBI CIICIYIONTUE INYHOCTHBIC PE3YIbTATHI:

1) rpasKIaHCKOro BOCIIUTAHUS:

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX INPaB W OO0S3aHHOCTEW, YBaXCHHE 3aKOHA W TPaBOTOPSIKA,
coOJIroICHHEe OCHOBOTIOJIATAOIINX HOPM HH()OPMAITMOHHOTO TpaBa U HHPOPMAITHOHHOM 0€30TIaCHOCTH;

TOTOBHOCTH IMPOTUBOCTOSITH HJICOJIOTUU SKCTPEMH3Ma, HAITHOHAIH3MA, KCEHO(POOUH, TUCKPUMUHAITUH
10 COIMABHBIM, PEIMTUO3HBIM, PACOBBIM, HAITMOHATBHBIM IIPU3HAKAM B BUPTYAJILHOM TPOCTPAHCTRBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIEHUE K MCTOPHUYECKOMY HACIIeIHIO0, JOCTIKeHUsM Poccuu B Hayke, MCKYCCTBE,
TEXHOJIOTHUSX, TOHNMaHHUE 3HAYCHHUS HHPOPMATHKH KaK HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEJICHHS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMi0 W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOPaJTLHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIe B ceTH MHTEepHET;

4) 3CTeTHYECKOr0 BOCIIUTAHMSI:

ACTETHYECKOE OTHOMICHUE K MUY, BKITFOUask 3CTETHKY HAyYHOTO M TEXHUYECKOTO TBOPYECTBA;

CHOCOOHOCTh  BOCHPHUHUMATH Pa3IMIHbIE BUJIBI HCKYCCTBAa, B TOM YHCJIE OCHOBAaHHOTO Ha
WCII0JIb30BaHNY MH(OPMAIIHOHHBIX TEXHOJIOTHI;

5) pu3uuecKoro BoCHUTAHHUS:

c(hOopMUPOBAHHOCTH 37I0POBOTO U O€30MacHOTO 0Opa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, B TOM YHCJIE€ 3a CUET COONIONCHHUS TpeOOBaHWI OE30MacHON JKCIUTyaTallud CPEJICTB
MH(OPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHHUS:

FOTOBHOCTh K AaKTUBHON JESITENTbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HAIpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTD;

uHTEepec K cdepam mnpodecCHOHATBHOW  NEATEILHOCTH, CBS3aHHBIM C  HWH(POPMATHUKOM,
MPOrpaMMUPOBaHHEM W WH(GOPMAIMOHHBIMU TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha JOCTH)KEHHSIX HAyKH
MH(OPMATUKM U HAayYHO-TEXHHYECKOrO Mporpecca, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oymyiiei
npodeccuu U peanr3oBbIBATH COOCTBEHHbBIC KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA IPOTSHKEHUU BCEH JKU3HU;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMSI:

OCO3HaHHE ITI00ATLHOTO XapaKTepa 3KOJOTHYECKHX MpoOieM M MyTed MX peuieHus, B TOM YHCIe C
y4€TOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr'O MO3HAHMSI:

c(OpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
JTOCTHKEHHUSIM HAyYHO-TEXHMUYECKOTO IMporpecca M OOLIECTBEHHOW MPAKTUKH, 32 CYET MOHUMAHUS POJIU
MH(OPMALIMOHHBIX PECYPCOB, HHGOPMAIIMOHHBIX MPOIECCOB U MHPOPMAIIMOHHBIX TEXHOJOTHUN B YCIOBUSAX
uudpoBoit Tpanchopmanuu MHOTUX chep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHME I[EHHOCTH HAyYHOW JEeSATENbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYID U
HCCIIEeIOBATENbCKYIO ACITeTbHOCTh HHIUBUAYAIBHO U B TPYIITIE.

B mporecce moCTHKEHUS JMYHOCTHBIX PE3yAbTAaTOB OCBOCHHS MPOTPaMMBI MO HH(POpPMATHUKE Yy
00yyaronuxcs COBEPIICHCTBYETCS YMOIIMOHATBHBIN HHTEIUIEKT, MpeAnoiararomuii chopMUpPOBAaHHOCTD:

CaMOpEryJIupOBaHUs, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE MPUHHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBEJICHHE, CTIOCOOHOCTh aIaliTUPOBATHCA K SMOIMOHAIBHBIM M3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHE MOTHBAlMY, BKIIOYAIOMICH CTpeMIIEHHE K JOCTIDKCHHIO LIETTH U YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh, HCXO/I U3 CBOMX BO3ZMOYKHOCTEM;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMUMATh AMOIIMOHAIILHOE COCTOSIHUE APYTUX, YIUTHIBATH €T0
MIPH OCYIIECTBICHUN KOMMYHHUKAIIMH, CIOCOOHOCTh K COUYBCTBHIO M CONEPEIKUBAHUIO;



COLIMAJIBHBIX HABBIKOB, BKIIOYAIOLINX CIIOCOOHOCTh BBICTPAHBATh OTHOIICHHS C JAPYTHMH JIIOJbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrate nzydeHus MHGOPMATUKU HA YPOBHE CPEIHEr0o OOILIEro 00pa3oBaHUs y 00Yy4aroIIerocs
OyayT chopMHUpOBaHBI METaNPEAMETHBIE PE3YIIbTAThl, OTPAKEHHBIE B YHUBEPCAIBHBIX yIEOHBIX ACHCTBUSX,
a MMEHHO — II03HaBaTEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE NEHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHBIE
yueOHbIe ISHCTBUSA, PErYIATUBHBIC YHUBEPCAIbHBIC yueOHbIC AEHCTBUS, COBMECTHAS IS TEILHOCTb.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE IelCTBUS

1) 6a30BbIe JIOTHYeCKHE IeHCTBHS:

CaMOCTOSITENEHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK WM OCHOBAaHUS I CPaBHEHHS, KIacCU(UKAIUUA U
0000IIeHN;

OTIPEJICIIATH TSN ACITeILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU HX JIOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHHSIX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEeMBbI C YY4ETOM aHaIM3a HMMCIOIMIUXCS MAaTEPHAIBHBIX H
HEMaTEPHUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITEIHLHOCTD, OIICHUBATH COOTBETCTBUE PE3YJBTATOB IIEJISIM, OICHUBATH
PUCKH TIOCIIEICTBHIA JICATSIIEHOCTH,

KOOPIMHUPOBATE U BBITIOJNHATH PA0OTY B YCIIOBHSX peajbHOTO, BUPTYATBHOTO U KOMOMHHPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHAE TIPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEI0BATEIbLCKHE 1€ CTBUSA:

BJIAJICTh HABBIKAMHU y4eOHO-HCCIIEIOBATEIECKOM M TIPOCKTHOM IEATEIIbHOCTH, HABBIKAMH Pa3perIeHUsI
npo0JieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSTEIBHOMY TIOMCKY METOJIOB PEIICHHUS MPAKTUYCCKUX
3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

OCYIIECTBIISITh Pa3IMYHBIC BUIBI IEATSIHFHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIHH,
peoOpa30BaHUIO0 M TIPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX CUTYAIHsIX, B TOM YHCIIE TIPU CO3AaHUH y4eOHBIX
Y COITMAITLHBIX MTPOEKTOB;

(dbopMUpPOBaTh HAYYHBIH TUI MBIIUICHHS, BIAICTh HAYIHOH TCPMHUHOJIOTUEH, KITFOUEBBIMU MTOHSATUSIMH
U METOJIaMH;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 0Opa30BATEIBHOW JCATEIBHOCTH M YKH3HEHHBIX
CUTYaLUsIX;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/lady, BBIJIBUTATh TUIOTE3y €&
pelieHus, HAaXOJUTh AapryMEHTHl JIIs JIOKAa3aTelIbCTBA CBOMX YTBEPXKICHHI, 3aJaBaTh IapamMeTpbl H
KPUTEPHH PEILICHHS,

AHAJM3UPOBATh MOJYYCHHBIC B XOJ€ PCIICHUS 3a/a4d Pe3yJbTaThl, KPUTUYECCKA OICHHBATh HMX
JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsSIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh  ICJICHANPABJICHHBIA TOWCK IEPEHOCa CPEICTB M CIIOCOOOB  JICHCTBUS B
po(heCCHOHATLHYIO CPEY;

yYMETb MEPEHOCUTD 3HAHUS B MTO3HABATENBHYIO M MPAKTUYECKYIO 00IaCTH KUZHEACITEILHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIE UJEU, MpeiaraTh OPUTHHATIBHBIC MOIXOAbI U PEIICHHs, CTaBUTh NPOOIEMBbI U
3a/1a4M, JOMYCKAIOIIUE allbTePHATUBHBIE PEIICHHUS.

3) pa6ora ¢ unpopmanmeii:

BIIQJIETh HAaBBIKAMHU TMOJY4EHUS HHPOPMAIMM U3 HUCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYILIECTBIISTh TIOWMCK, aHAIW3, CHCTEMAaTH3allMI0 W UHTEPIpETalni0 MHQOPMAIMU Pa3IMYHBIX BUIOB U
(dhopM TmpecTaBICHHUS;

co37aBaTh TEKCTHl B PA3IUYHBIX QopMmMaTax ¢ yd4y€TOM Ha3HAYCHHs HHPOPMAIMH € IIETEBOM
ayJUTOPHUH, BBIOUpAs ONTUMAIbHYIO (OpMY TIPECTaBICHHS U BU3YaIU3AIlHH;



OLCHUBATb NOCTOBCPHOCTDL, JICTUTUMHOCTD I/IHq)OpMaI_[I/II/I, €€ COOTBETCTBUE MpaBOBbIM W MOPAJIBHO-
ATHYECKUM HOPMaM;

HCIIOJIb30BATL CPECACTBA I/IH(i)OpMaHI/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA B PCIICHNA
KOTHUTUBHBIX, KOMMYHUKATHBHBIX WU OPraHU3allMOHHBIX 3a1a4 C CO6JIIOI[€HI/IGM Tpe60BaHI/H‘/JI SpPrOHOMMKH,
TEXHUKH O€30MacCHOCTH, TUTHEHBI, pEeCypcocOepeXeHUs, MpPaBOBBIX W OSTHUYECKUX HOPM, HOPM
nH()OPMAIMOHHOK OE30MMaCHOCTH;

BJIAJICTh HABBIKAMM pACIO3HABAaHUS M 3alIUTHl WHPOpPMANWK, WHPOPMALMOHHOW O€30macHOCTH
JIMYHOCTH.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJILHBIC yqeﬁnble JelcTBUS

1) o61enne:

OCYILIECTBIISATh KOMMYHUKAILIUU BO BCEX cpepax :KU3HU;

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHWS, MMOHMMATh 3HAYEHHE COIHMAJIBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

BJIAZICTE PA3JIMYHBIMHA criocooamu O6HIGHI/I$I n B3aHMOI[eI7[CTBPIfI, APTYMCHTUPOBAHHO BCCTU AWAJIOT,
YMETb CMATYATDh KOH(l)J'II/IKTHI)IG CUTyaluun;

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM S3BIKOBBIX CPEICTB.

2) COBMeCTHasl 1eiITeJIbHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAaHAHON U MHAWBUIyaIbHOU paboThI;

BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JIEHCTBUH € yUETOM OOLIUX UHTEPECOB U BO3ZMOXKHOCTEH
Ka)/IOTO YIeHA KOJUIEKTHBA,;

IMIPpUHUMAThL LCIIN COBMECTHOU ACATCIIBHOCTH, OPraHu30BbIBATE U KOOPAWHHUPOBATH }IeﬁCTBHﬂ 110 UX
JOCTHKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenensaTh pojau ¢ y4ETOM MHEHUI y4acTHHUKOB, 00CYXJ1aTh
pe3yIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KAayeCTBO CBOEr0 BKJIAJa W KaXKIOTO yJacTHWKAa KOMAaHIbl B OOIMMH pe3yabTaT o
pa3pabOTaHHBIM KPUTEPHUSIM,

MpeJyIarath HOBBIC MPOEKTHI, OTICHUBAThH UCU C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUICCKON
3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYECKOE IMOBEJCHUE B PAa3MYHBIX CUTYAlHAX, MPOSBISTH
TBOPYECTBO M BOOOpaKeHHE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepCcAJIbHbIE YUeOHbIE 1eHCTBUS

1) camoopranu3amms:

CaMOCTOSITEILHO OCYIIECTBIIATh MMO3HABATEIBHYIO JESITELHOCT, BBIABIATH MPOOJIEMBI, CTABUTH U
(hopMyITMpOBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEILHOM AEATEIBHOCTH M )KU3HEHHBIX CHTYAIUSX;

CaMOCTOSITENILHO ~ COCTABIIATh IUIAH pElIeHHs NpOoOJeMbl C YY4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTCHHUH;

JaBaTh OLIEHKY HOBBIM CHTYAIUSIM;

PacIIUPATH PAMKH Y4eGHOTO MPEAMETa HAa OCHOBE JIMYHBIX [TPEAIOYTEHHI;

JeNaTh 0CO3HAHHBIN BBIOOP, apIyMEHTHPOBATD €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLICHUBATH PUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHHUIO IIMPOKON IPYIMIMH B Pa3HBIX OOJACTAX 3HAHHUIA,
MOCTOSIHHO TIOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OILCHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTUBBI B JCATEIBHOCTD, OLICHUBATh COOTBETCTBUEC
PE3yIabTATOB LIEIISIM;

BJIaJIeTh HABBIKAMH [IO3HABATENBHON pE(QIeKCHH Kak OCO3HAHMS COBEPIIACMBIX JCHCTBHH U
MBICITUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHHM, UCIIOIB30BATh NIPUEMBI peICKCHU ISl OLICHKU
CHUTYaIlUH, BBIOOpA BEPHOTO PEIICHHUS;

OLICHUBATh PHCKU M CBOCBPEMEHHO NMPUHUMATh PELICHUS [0 UX CHIKEHHIO;

NPUHAMATh MOTHBBI ¥ aPTYMEHTBI JIPYTUX MPU aHAITH3E PE3y/IbTaTOB JACATSIbHOCTH.

3) npuHsTHS CeGsI M APYIUX:



MPUHUMATh ceOs, TOHUMAsi CBOU HEJIOCTATKHU U JOCTOUHCTBA;

IIPUHUMATHh MOTUBBI U apPIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIUOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MHP C TIO3UILIMHU JPYroro YeJIOBeKa.

HNPEJIMETHBIE PE3YJIbTATbBI

B mpouecce u3ydenus xypca MHPOpPMATUKU YriayOna€HHOTO ypoBHS 6 10 Knacce oOydarommMucs
OyAyT TOCTUTHYTHI CIEIYIONIUE IPEIMETHBIE Pe3yIbTaThI:

BJIAJICHUE TIPEICTABICHUSMU O DPOJIM WH(GOpPMAMKM M CBS3aHHBIX C HEH MPOIECCOB B TPHUPOJIE,
TEXHUKE H O0OmecTBe, NOHATUSAMH «WMHPOpPMALUI», «HHPOPMALMOHHBIA TPOIECC», «CHUCTEMay,
«KOMIIOHEHTBI CHCTEMBI», «CHCTEMHBIH 3((dexT», «mHPOpMAIIMOHHAS CHCTEMay, «CHCTEMa YIPaBJICHUSY,

BIIQJICHHNE METOJAaMHU IOWCKa WHQPOpPManuu B ceTd MHTEpHET, yMEHHe KPUTHYECKH OIEHHBATH
nHpOpMAIIHIO, TIOTYUeHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepHU30BaTh OOJBIINE JaHHBIC, NMPUBOANUTH MPUMEPHl UCTOYHUKOB WX MOJyYCHUS U
HaTpaBJICHUS HCIIOJb30BAHUS, YMEHHE KJIacCH(UIMPOBATh OCHOBHBIC 3a/aud aHaIM3a JIAHHBIX
(TporHO3MpOBaHUE, KJaccuuKanms, KJIaCTepH3aIns, aHaJM3 OTKJIOHEHUH), NIOHUMATh
MOCIIEIOBATEIILHOCTh PEIICHHs 3a/1a4 aHalIW3a JAaHHBIX: cOOp TMEPBHYHBIX JaHHBIX, OYHCTKAa W OIEHKa
KadecTBa JIaHHBIX, BBHIOOp W/WIM MOCTPOCHHE MOJIENH, TPeoOpa3oBaHKe AaHHBIX, BU3YaJH3allHsl TaHHBIX,
WHTEPIpPETAIHS PE3YJIbTATOB;

MMOHWMaHNE OCHOBHBIX MPUHIMIIOB YCTPOWCTBA U (DYHKIIMOHMPOBAHHS COBPEMEHHBIX CTAIlHOHAPHBIX
¥ MOOWJTBHBIX KOMIIBIOTEPOB, TCHICHIINN Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIQJICHHEC HAaBBIKAMH PAa0OTHI C ONEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHJIaMHU IPOTPAMMHOTO
obecrieueHus IS pemieHns yaeOHbIX 3a/1a4 10 BEIOpAaHHOM CHeIMaTn3aliy;

HAJIMYHME TIPEJICTABICHUH O KOMIBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM MHUpE, O 0a30BBbIX
MPUHIIATIAX OPraHu3ai U PyHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CeTei, 00 00X MpUHITUNAX pa3paboTKH
1 (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MOHUMaHWe Yrpo3 HHPOPMAIMOHHOW O€30MacHOCTH, HCIOJIb30BaHHE METOJOB M  CPEICTB
MPOTUBOACUCTBUSI 3TUM Yrpo3aM, COOJIOJeHHe Mep Oe30MacHOCTH, MPEeAOTBPALIAIONINX HE3aKOHHOE
pacrnpocTpaHeHue NEepCOHATbHBIX AAHHBIX, COOMIOAeHHE TpeOOBaHUI TEXHUKU O€30MACHOCTH M TUTHEHBI
npu paboTe ¢ KOMMbIOTEpAMU U IPYTMMH KOMIIOHEHTaMHU LU(POBOTO OKPYXKEHHS, TOHUMAaHUE MPaBOBBIX
OCHOB HCIOJIb30BaHUsI KOMIIBIOTEPHBIX IPOrpaMM, 0a3 TaHHBIX U pabOThI B ceTu MHTepHeT;

MMOHMMAaHHE OCHOBHBIX MPUHIUIIOB JUCKPETH3ALMKM pPa3IMYHBIX BUAOB HUHGOpMALMU, YMEHHE
onpenensiaTh UHPOPMALMOHHBIH 00BEM TEKCTOBBIX, T'padUUYECKUX M 3BYKOBBIX JAHHBIX MHPU 33JaHHBIX
napaMmerpax AMCKPETU3alluHd, yYMEHHE OTMPENeNATh CPEOHIOI CKOPOCTh Mepelaud JAaHHBIX, OLIEHHWBATH
W3MEHEHHE BpPEMEHM Iepeladd NMpu H3MEHEHUH HH(OPMALMOHHOTO 00BEMA JaHHBIX M XapaKTePUCTHK
KaHaJja CBS3H;

YMEHHME HCIIOJIb30BaTh NPHU pPEIICHUH 3a7ad CBOICTBA MO3WUIMOHHON 3aliCH 4YHCEl, alrOpUTMa
MOCTPOCHHUSI 3alKUCH YKCIa B MO3UIIMOHHOM CHUCTEME CUHCIEHUS C 33JaHHBIM OCHOBAaHUEM U TMOCTPOCHUS
Yyclia MO0 CTPOKE, COJEp Kalle 3aluch 3TOT0 YHcia B MO3UIIMOHHOM CHUCTEME CUMCICHHS C 3aJaHHBIM
OCHOBaHUEM, YMEHHE BBIMIOIHITH apu(pMETHUECKHUE OTEepPaIH B IO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

YMEHHE BBITIONHATH TPE0Opa30BaHuUsl JIOTHUECKUX BBIPAKEHUHN, MCTOJb3ys 3aKOHBI anreOphl JTOTHUKH,
YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHUE B TUIBIOHKTUBHON M KOHBIOHKTHBHOIN HOpPMAalbHBIX (opmax Mo
3aJJaHHON Ta0JNuIe HWCTUHHOCTH, MCCIENOBaTh OONAaCTh HCTHMHHOCTH BBICKA3bIBAHUS, COJEPIKAILEro
NepeMEeHHbIE, pellaTh HECIOKHbIE JIOTHYECKUE YPABHEHUS U CUCTEMbI YPaBHEHMIA;

MOHMMaHHUe 0a30BbIX AITOPUTMOB 00PaOOTKHM YMCIOBOM M TEKCTOBOM MH(pOpPMALIUU (3aMUCh YUCEN B
MO3UIIMOHHON CHCTEMe CUMCIICHMs, HaX0XKJICHHE BCeX MPOCTHIX YHMCEN B 3a/laHHOM JHarazoHe, o0paboTka
MHOTOpPa3psIIHBIX LEJIbIX YMCEell, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTUX), ITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHUE ONPEeAEATh CIOKHOCTh HM3Y4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB
MaccHBa, COPTHPOBKA MAacCHBa, MEpeOOpHbIE aIrOPUTMbI, JBOMYHBIA MOUCK) U HPUBOAUTH NPHUMEPHI
HECKOJIBKUX QJITOPUTMOB PAa3HOM CI0KHOCTHU JJIS peIIeHUs OJHOM 3a/1auu;

BJIaJICHHE YHUBEPCAJIBbHBIM SI3bIKOM IPOrpaMMUpOBaHMs Bbicokoro ypoBHs (Python, Java, C++, C#),
NpeJCTaBICHUAMU O 0a30BBIX TUMAaX NAHHBIX M CTPYKTypax JAaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC
YIIPaBIISAIOUINE KOHCTPYKIMH, YMEHHME OCYIIECTBIATH aHAJIU3 MPEAJOKEHHON MpPOrpaMMBbI: ONpPeaesiTh



pe3yabTaTel paboTHl MPOTrPaMMBI MPHU 3aJaHHBIX MCXOJHBIX JAHHBIX, ONPEACIATh, NPU KAKUX HCXOIHBIX
JTAHHBIX BO3MOXKHO TOJYYEHHE YKa3aHHBIX PE3yJbTaTOB, BBISBIISATH JAHHBIE, KOTOPbIE MOTYT NMPHBECTH K
omuoKe B paboTe mporpaMmbl, GOPMYIUPOBATH MPEIUIOKESHUS IO YITYUIICHHIO TPOrPAaMMHOTO KO/Ia;

YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE IOKYMEHTHI U JEMOHCTPAIMOHHBIE MaTepHabl C
WCIOJIb30BAHNEM BO3MOKHOCTEH COBPEMEHHBIX TPOTPAMMHBIX CPE/ICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE HCIOJIb30BaTh AJIEKTPOHHBIC TAOMUIIBI JUIsl aHAIN3a, MPEACTaBICHUS U 00pabOTKU JAaHHBIX
(BKJIFOUAsi BBIYMCIICHHWE CYMMBI, CPEIHEr0 apu(pMeTH4ecKOTo, HaumOOJBIIEr0 W HaWMEHBIIETO 3HAYCHHIA,
pelieHre ypaBHEHWH, BBIOOP ONTHMAIBHOTO pEIIeHUs, NOA00p JWHUM TpPEHAA, pelIeHue 3amad
IIPOrHO3UPOBAHMUS).

B mpouecce m3ydenus xypca MHPOpPMATUKU YriayOna€HHOTO ypoBHS 6 I1 Knacce oOydaromuMucs
OyAyT TOCTUTHYTHI CJIEIYIONIUE IPEIMETHBIE Pe3yIbTaThI:

YMEHHE CTPOWTH HEPaBHOMEPHBIE KOJIbI, JAOIYCKAIOIIHE OJHO3HAYHOE AEKOIMPOBAHUE COOOIICHUIA
(npeduKCcHBIE KOJbI), UCTIOIB30BATh MPOCTEHIIINE KO/bI, KOTOPBIE MO3BOJISIOT 0OHAPYKUBATh U UCIIPABIISTDH
OMMOKKA TIpW Tepefade MaHHBIX, CTPOUTHh KOJ, 00ECNEeUMBAIONINA HAWMEHBIIYI0O BO3MOXHYIO CPEIHIOI0
JUTHHY COOOIICHHUS MIPH W3BECTHON YacTOTE€ CHMBOJIOB, MOSICHATH MPHHIUIIBI paOOTHI MPOCTHIX aJTOPUTMOB
COKaTHUsl TaHHBIX;

YMEHHE pelIaTh AITOPUTMUYECKHE 33Jadyd, CBS3aHHBIE C aHAIM30M rpadoB (3a7aud TOCTPOCHUS
ONTUMAIILHOTO TYTH MEXIy BepIIMHAMU rpada, ONpEIeIeHUs KOJMYECTBA PA3IUYHBIX IyTEH MEXIy
BEpIIMHAMH OPUEHTHPOBAHHOTO AIMKIMYECKOTO Tpada), yMEHHE HCIOJB30BaTh JIEPEBbs MPH aHAU3E U
MOCTPOSHUH KOJOB W ISl TIPEACTABJICHUS apU(PMETUICCKAX BBIPAKCHUH, MPH PEIICHUN 3a/1a4 MOWCKa U
COPTHPOBKH, YMEHHE CTPOUTH JEPEBO UIPHI 1O 33JaHHOMY aJTOPHTMY, pa3pabaTeiBaTh W 00OCHOBBIBATH
BEIMTPHIIIHYIO CTPATETHIO UTPHI;

YMEHHE pa3palaThlBaTh M pEaJM30BHIBATH B BHJAE TpPOrpaMM Oa30BbIE aITOPUTMBI, yMEHHE
WCTIOJh30BaTh B TPOTrpaMMax JaHHBIE PA3IMYHBIX THIOB C Yy4Y€TOM OTpPaHMYCHUH Ha JHMANa3oH HX
BO3MOJKHBIX 3HA4YCHWH, NPUMEHSITH TPU PEIICHHH 3a/a4 CTPYKTYpPHI JAaHHBIX (CIHCKH, CIOBAapH, CTEKH,
ouepenu, JepeBbs), UCIOIb30BaTh 0a30BbIE ONIEPAIMU CO CTPYKTYPAMU TaHHBIX, IPUMEHATh CTaHJAPTHBIC U
coOCTBEHHBIE TOIPOrPaMMBI JJIsi 00paOOTKH YHCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, MCIOJIb30BaTh MPHU
pa3paboTke  mporpaMMm  OMOJMOTEKM  TOANPOTrpaMM,  3HaTh  (PYHKIIMOHAIbHBIE  BO3MOXXHOCTH
MHCTPYMEHTAJILHBIX CPEJICTB Cpeibl pa3paboTKH, YMEHHE HCIOJB30BaTh CPEACTBA OTIAJIKU MPOTpaMM B
cpelie MporpaMMUpPOBaHUsl, YMEHHE TOKYMEHTUPOBATh MPOTPaAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIbL;

BIIaJICHHE OCHOBHBIMU CBEJICHUSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3JaHMs U paboThI ¢
HUMH, YMEHHE HCIOJIb30BaTh TaOJWYHBIC (pEISIIIMOHHBIC) 0a3bl JAaHHBIX (COCTABIISITH 3ampOChl B 0aszax
JAHHBIX, BBIMOJIHATH COPTUPOBKY M TOMCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHE UCIO0JIb30BaTh KOMIBIOTEPHO-MAaTEeMAaTUYECKHE MOJENH ISl aHAIU3a OOBEKTOB M MPOLIECCOB:
dbopMynupoBaTh 1LE€Ib MOJEIHPOBAHMS, BBIIOJHATH aHAIMU3 PE3YJIbTAaTOB, IOJYYEHHBIX B XOJE
MOJENUPOBAHUS, OLICHUBATh COOTBETCTBUE MOJIENIM MOJECIUPYEMOMY OOBEKTY WU MPOLIECCY, MPECTaBIATh
pe3yNnbTaThl MOACTUPOBAHUS B HATJISITHOM BU/IE;

YMEHHE OPTraHM30BbIBATh JIMUYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C KCIIOJIb30BAHUEM Pa3IHUHBIX
cpencTB UU(POBBIX TEXHOJOTHM, MOHUMAHUE BO3MOXKHOCTEH IMQPPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
ycayr, HUGPOBBIX 00pa30BaTENbHBIX CEPBHUCOB;

MMOHMMAaHKHE OCHOBHBIX MPUHIIUIIOB pa0OThI, BO3SMOKHOCTEH U OTPaHUYCHHUS MPUMEHEHUS TEXHOIOTHIA
HCKYCCTBEHHOI'O MHTEJUIEKTA B Pa3IMYHbIX 00JacTsAX, HAIMUYUE MPEACTaBICHUI O Kpyre pelaeMbIX 3ajad
MAIIMHHOTO 00y4eHMs (pacro3HaBaHMsl, KJIACCU(PUKALUU U TPOTHO3UPOBAHMS) HAIMYKE MPEJICTABICHUNA 00
UCTOJIb30BAHNU UH()OPMAIIMOHHBIX TEXHOJOTHI B Pa3IUYHBIX TPO(pECCHOHATBHBIX chepax.
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MAaCCHUBOB https://infourok.ru/ 5.16
https://resh.edu.ru
Hroro mo pazneny 44
Pa3znen 4. UnpopManmoHHbIE TEXHOJIOT MU
https://skysmart.ru 1,2,3,42,52,53,5.6,
O0paboTKa TEKCTOBBIX : i. 5.13,5.1561,6.2,51,
4.1 P 6 2.5 https://uchi.ru 5.2,5.3,5.11, 5.12, 5.15,
JOKYMEHTOB https://infourok.ru/ 5.16
https://resh.edu.ru
https://skysmart.ru 1,2,34.2,52,53, 56,
. : 5.13,5.15, 6.1, 6.2, 5.1,
4.2 AHanu3 maHHBIX 8 3 hitps: _UCh"ru 5.2,5.3,5.11, 5.12, 5.15,
https://infourok.ru/ 5.16
https://resh.edu.ru
Hroro no pazneny 14
PesepBHoe Bpems 14
OBIIEE KOJIMYECTBO YHACOB I10O 136 215

I[TPOTPAMME
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11 KJIIACC

KosmmmuyecTBo yacos DJIeKTPOHHBbIE Yu4er padoueit
HanmenoBanmue pa3aesioB u (uudposbie) NPorpaMmbIl
Ne n/m
TEM NPOrpaMMBbl Bcero KO; Tpoabubie | Tp ;KTquCKHe o0pa3oBaTe/IbHbIE pocniutanus (PIIB),
padoTel padoTel pecypchbl KO/ U3 MOAYJIst
nporpammsl 3.4.
Pa3nes 1. Teoperuueckue 0oCHOBbI HHPOPMATUKH
https://skysmart.ru 1,2,3,4.2,52,53,586,
HNudopmanys u -/Juchi. 5.13,5.15,6.1,6.2,5.1,5.2,
1.1 (hopman 10 25 https://uchi.ru 5.3,5.11, 5.12, 5.15, 5.16
nH(OpPMaLMOHHbIE MPOLIECCHI https://infourok.ru/
https://resh.edu.ru
https://skysmart.ru 1,2,3,42,52,53,56,
- 5.13,5.15,6.1,6.2,5.1,5.2
https://uchi.ru ' LU D Dk G
12 Mo renupoBaH#e 8 2 5.3,5.11, 5.12, 5.15, 5.16
ACIHP https://infourok.ru/
https://resh.edu.ru
Hroro mo pazneny 18
Pa3nen 2. AaroputMbl 1 IPOrpaMMHUpPOBaHHUE
https://skysmart.ru 1,2,3,42,52,53,5.6,
DIeMEeHTHI TEOpHU https://uchi. 513,5.15,6.1,6.2,5.1,52,
2.1 p 6 1 S /UC. U 5.3,5.11, 5.12, 5.15, 5.16
aJIrOPUTMOB https://infourok.ru/
https://resh.edu.ru
https://skysmart.ru 1,2,3,42,52,53,5.6,
AJITOPUTMBI ¥ CTPYKTYpPBI https://uchi. 5.13,5.15,6.1,6.2,5.1,52,
2.2 p PYKTYP 28 10 S/ /UC.M 5.3,5.11, 5.12, 5.15, 5.16
JaHHBIX https://infourok.ru/
https://resh.edu.ru
: 1,2,3,4.2,52,5.3,586,
OCHOBLI O6’BCKTHO' https.//skysmart.ru 5.13.5.15.6.1. 6.2. 5.1 5.2
https://uchi.ru
2.3 OPHEHTHPOBAHHOT'O 16 4.5 . 5.3,5.11,5.12, 5.15, 5.16
https://infourok.ru/
HpOrpaMMHUPOBaHH https://resh.edu.ru
Hroro no pazneny 50
Pazpnen 3. Un(popmanmoHHbIEe TEXHOJIOTUH
KommerorepHo- https://skysmart.ru 1,2,34.25253,56,
3.1 OMIBIOTEPHO 8 2 b/ ok ; 5.13,5.15, 6.1, 6.2, 5.1, 5.2,
MaTeMaTHYECKOe https://uchi.ru 5.3,5.11,5.12, 5.15, 5.16
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https://skysmart.ru/
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https://infourok.ru/

MOJEJIMPOBAHUE
https://resh.edu.ru
https://skysmart.ru 1,2,3,42,52,53,5.6,
. : 5.13,5.15,6.1,6.2,5.1, 5.2,
3.2 Basbl JaHHBIX 10 4 https://uchi.ru 5.3,5.11,5.12, 5.15, 5.16
https://infourok.ru/
https://resh.edu.ru
https://skysmart.ru 1,2,3,42,52,5.3,5.6,
. : 5.13,5.15, 6.1, 6.2, 5.1, 5.2,
3.3 Be6-caifTol 14 4 https://uchi.ru 5.3,5.11, 5.12, 5.15, 5.16
https://infourok.ru/
https://resh.edu.ru
https://skysmart.ru 1,2,3,4.2,52,53,5.6,
34 K 3 35 https://uchi.ru 5.13,5.15, 6.1, 6.2, 5.1, 5.2,
. OMIIBIOTEPHAA I'PaPUKa . * - 5.3,5.11,5.12,5.15, 5.16
p padp https://infourok.ru/
https://resh.edu.ru
https://skysmart.ru 1,2,3,4.2,52,53,5.6,
35 3D 3 3 httos://uchi.ru 5.13,5.15, 6.1, 6.2, 5.1, 5.2,
. -MOJICJIMPOBAHNE * * 5.3,5.11,5.12, 5.15, 5.16
Aicimp https://infourok.ru/
https://resh.edu.ru
Hroro mo pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I1O
1 136 36.5

I[TPOTPAMME
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IMPOBEPAEMBIE HA EI'D IIO UHO®OPMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOHM OBPA3OBATEJBLHOM ITPOT'PAMMBI CPEJTHEI'O OBIIETO

OBPA30BAHUA

Kon
MpoOBEPSIEMOro
TpeOOBAHUA

IIpoBepsiemble TPeOOBAHUSI K MPeIMETHBIM Pe3yJibTaTaM OCBOEHHUsI OCHOBHOIi
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001IEro 00pa3oBaHMsA

1.

3namo (nonumams)

11

[TorrMaHMe OCHOBHBIX MPUHIIUIIOB YCTPOHCTBA M (PYHKIIHOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHJICHIUI pa3BUTHS KOMIIbIOTEPHBIX
TEXHOJIOTHI; BJaJeHUE HaBbIKaMH pPAOOTHI C OINEpallMOHHBIMM CHCTEMaMu U
OCHOBHBIMH BHJIaMHU IPOTPAMMHOTO OO€CIEUEHUs! /ISl PElIeHUsT y4eOHBIX 3a7ad 1o
BBIOpAaHHOM crienuanu3aiuu

12

Hanuuue npencrasienuit 0 6a30BbIX NPUHLKIIAX OpraHU3aUK U (YHKIIMOHUPOBAHUS
KOMIIBIOTEPHBIX CETEN

13

[ToHuMaHye OCHOBHBIX MIPUHIUIIOB JUCKPETHU3AMU PA3IMUHBIX BUI0B HHPOPMALIUU

14

[Tonumanue 6a30BBIX AITOPUTMOB 00paOOTKH YMCIOBOM U TEKCTOBOUM MH(poOpManuu
(3amuce ymMcen B MO3UIMOHHON CHCTEME CUUCIEHUS, IEIUMOCTb LEJbIX YHCE;
HaxOXXJIEHWE BCEX TMPOCTHIX YHCET B 3aJaHHOM JHana3oHe; 00paboTka
MHOTOPA3PSIIHBIX IeJIbIX YHUCEN; aHaIN3 CUMBOJBHBIX CTPOK U JPYTUX), aITOPUTMOB
MOUCKA U COPTUPOBKHU

15

3HaHue (YHKIMOHAJIbHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEJICTB  CPEIbl
pa3paboTKu

1.6

BrnajeHre OCHOBHBIMHU CBEJICHUSMHU O 0a3axX JAaHHBIX, UX CTPYKType, CpeicTBax
CO3/IaHuUs U PabOThI C HUMH

1.7

[ToHnmanue BO3MOXHOCTEM M  OrPaHUYECHUN  TEXHOJOTHM  HMCKYCCTBEHHOTO
MHTEJJIEKTa B Pa3IMYHbIX OOJACTIX; HAIMYUE MpeACTaBlIeHUN 00 HCIOIb30BaHUU
MH(POPMAITMOHHBIX TEXHOJOTHI B pa3IMYHBIX TPOPECCHOHATBHBIX chepax

1.8

Brnagenue TeopeTryeckuM anmapaTom, MO3BOJISIIOIIUM OCYIIECTBIIATh MIPEICTAaBICHHIE
3aJJaHHOTO HATYpaJbHOTO 4YHCIIAa B PA3JIMYHBIX CHCTEMax CUMCIICHHS; BBITIOJIHATH
peoOpa3oBaHus JOTMYECKUX BBIPAKEHUM, HCIHOJB3Ysl 3aKOHBI alreOpbl JIOTHKH;
OTIPEeNATh KpaTyallliuii MyTh BO B3BEIICHHOM rpade U KOJIUYECTBO MyTeH Mexay
BEpIIMHAMU OPUEHTHUPOBAHHOTO allMKINYEeCKOro rpada

Ymemso

2.1

VYMeHnue WHCII0JIB30BaTh KOMIIBIOTCPHO-MATEMATUYCCKHUEC MOJACIN JIsI aHajlu3a
00OBEKTOB U IIponuecCCoOB: Q)OpMYJ'II/IpOBaTB CJIb MOACIIMPOBAHMA, BBIIIOJHATL aHAJINU3
PE3yiIbTAaTOB, IOJYYCHHBIX B XOAC€ MOACIUPOBAHHA; OLCHUBATH aAJACKBATHOCTb
MOJECI MOACIINPYEMOMY O6’bCKTy WM IIpoHecCy; MHNpCACTaBIIATH PE3YJIbTAThL
MOACIMPOBAHUA B HANIAAHOM BUJIC

2.2

YMeHue KJ'IaCCI/I(bI/II_[I/IPOBaTB OCHOBHBIC 3aJa4M aHaJIn3a JaHHBIX (HpOFHO3I/IpOBaHI/Ie,
Knaccmbm(aum[, KiiacTCpu3anusi, aHaJInu3 OTKHOHGHHﬁ); IIOHUMAaThb
MOCJICAOBATCIIbBHOCTL PCHICHUA 3adaY aHalin3a HNaHHBIX: C60p NEPBHUYHBIX JAHHBIX,
O4YUCTKAa M OICHKa KadcCTBa JaHHBIX, BBI60p u (I/IJ'II/I) MOCTPOCHUC MOJCIIN,
HpeO6p330BaHI/IC JAHHBIX, BU3yaJIn3allusd JaHHBIX, MHTCPIPCTALUA PE3YJIbTATOB

2.3

YMeHue onpenenath HHGOPMAIMOHHBIA 00BEM TEKCTOBBIX, TIpaduyeckux u
3BYKOBBIX JIaHHBIX NIPU 33JaHHBIX IMapaMeTpax AUCKPETU3ALUUA. Y MEHUE ONPEIEIIATh
CPEIHIOI0 CKOPOCTh IIE€peJaul JAHHBIX, OLICHWBATh M3MEHEHUE BPEMEHHU IEpefadu
IPYU U3MEHEHUH UHPOPMALTMOHHOTO 00BEMA JJAHHBIX U XapaKTEPUCTUK KaHaJa CBS3U

2.4

YMmenue CTPOUTHL KO/, O6CCH€‘-II/IB3.IOIJ_[I/II71 HAaNUMCHBIIYIO BO3MOXHYIO CPCOHIORO
MJINHY COO6H_ICHI/I$I npu HW3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHHe HCIoJIb30BaTh IIpu pCIICHUU 3aJa4 CBOIMCTBA MO3UILIMOHHOMN 3alHCH YHuCeII,




AJITOPUTMBI TIOCTPOCHUA 3allMCU YUCIIa B HOSHHHOHHOfI CUCTEMEC CYHCICHHA C
3alaHHbIM OCHOBAHUCM U MOCTPOCHUA YHCJIa 1O CTPOKE, co;[epxcameﬁ 3aIlluCh 3TOroO
qyucjia B HOSHL{HOHHOﬁ CUCTCMC CYMUCIICHHA C 3aJJdHHbBIM OCHOBAHHWCM; YMCHUC
BBITIOJIHATD apn(bMeanecm/Ie ornecpanuru B MMO3UIUOHHBIX CUCTCMAX CHUCIICHUA

2.6

YMeHue CTpouTh JOrMYECKOE BBIPAKEHUE B JU3BIOHKTUBHOW UM KOHBIOHKTMBHOM
HOPMAJIbHBIX (hopMax MO 3aJaHHON TabiHile MCTHHHOCTH; HWCCIEIO0BaTh OO0JIACTh
HUCTUHHOCTU BBICKAa3bIBaHMsSI, COJEPKALEr0 IIEPEMEHHBIEC; pEeIlaTh HECI0XKHbIE
JIOTUYECKHUE ypaBHEHUS

2.7

YMeHue peniath aJroOpuTMUYECKHUE 337auH, CBSI3aHHbIC ¢ aHAIM30M rpadoB (3amaun
MOCTPOCHHSI ONTUMAIBHOTO IIyTH MEXIy BepUIMHAMU Tpada, OImpeneneHus
KOJINYECCTBA Pa3IMIHBIX Hy’[‘ef/'l MCKIAY BCpIIMHAMU OPHUCHTUPOBAHHOT'O
AIUKIMYecKoro rpada)

2.8

YMeHHe UCIIONb30BaTh JEpPEBbs IPU AHAIM3E W IIOCTPOCHHHM KOJOB W JUIA
Mpe/ICTaBICHUs] apu(PMETUUYECKUX BBIPDAKEHUN, NpPHU pEIIeHWH 3a/1ad [OUCKa HU
COPTHPOBKHM; yMEHHME CTPOMTb [JEPEBO UIPbl MO 33aJaHHOMY AITOPUTMY;
paspabaTeiBaTh 1 000CHOBBIBATh BHIUTPBILIHYIO CTPATETHIO UTPBI

2.9

VYmenue AHAJIIM3UPOBAThL AJTOPUTMBI C HCIIOJIB30BAHUCM Ta6J'II/III TPAaCCUPOBKU,
OIIpCACIIATD 0e3 UCMOJIb30BaHMS KOMIIBIOTEPA PE3YJIbTAThI BBIIIOJTHCHUA HECIOXKHBIX
nmporpamMm, BKIHOYAKOINUX HUKIIBI, BETBJIICHHA W MNOANPOrpaMMbl, IIPU 3aJaHHBIX
HUCXOOHBIX JaHHBIX

2.10

YMeHue ompenensiTh CIOXKHOCTh H3y4aeéMbIX B Kypce O0a30BBIX aJIrOpPUTMOB
(cymMMupOBaHHE 3JIEMEHTOB MacCUBa, COPTUPOBKA MacCHBa, IepeOOPHBIE arOPUTMBI,
JBOMYHBIM TIOMCK) M MPUBOAWTH TPUMEPHl HECKOJBKHX aJTOPUTMOB pa3HOM
CIIOHOCTH JJIsl peLIEHUS OJTHOM 3a/1a4u

2.11

Brnanenve yHHBepcalbHBIM SI36IKOM ITPOTPAMMHPOBaHUs BICOKOTO ypoBHs ([Tackais,
Python, Java, C++, C#), npeacraBieHus MU 0 0a30BBIX THUITAX JAHHBIX M CTPYKTypax
JAHHBIX; YMEHHUE WCIOJIh30BaTh OCHOBHBIC YIPABISIIONINE KOHCTPYKIIMH; yYMEHHUE
OCYIIECTBIISITh aHAIN3 TPETIOKEHHON MTPOTPaMMBI: OTIPEACIISTh PE3yJIbTaThl paboThI
MpPOTrpaMMBbl TIPH 33JaHHBIX WCXOJHBIX TAHHBIX; OMPEICIsATh, P KaKMX HCXOIHBIX
JTAHHBIX BO3MOYKHO TOJTydeHHE YKa3aHHBIX PE3YIbTaTOB; BBISBIIATH JaHHBIEC, KOTOPHIC
MOTYT MPUBECTU K OMIHOKE B pabOTe MporpamMmsbl; (GOpMYITHPOBAThH MPEIIIOKCHUS 10
yIYYIIEHUIO TIPOTPAMMHOTO KOJIa

2.12

YMeHHne peann3oBbIBaTh Ha BHIOPAHHOM ISl M3YyYCHHUS SI3BIKE MPOTPAMMHUPOBAHUS
BbIcoKOrO ypoBHs (Ilackans, Python, Java, C++, C#) TunoBsie aaropuTmMbl 00pabOTKH
YHCeN, YUCIOBBIX MOCIICIOBATEILHOCTEH U MAacCHBOB: TPEJICTABICHUE YUCIIA B BUJC
HaOoOpa TMPOCTBIX COMHOXKHUTENCH, HAXOXKICHWE MaKCUMAIbHOW (MUHHMAJIBHOM)
Upbl HATYPAJIBHOTO YHCIIA, 3aIIMCAHHOTO B CHCTEME CUHMCIICHHUSI C OCHOBAaHUEM, HE
npeBblmaonmM 10; BerYuciIeHne 0000IEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa
WIM  4YHCIOBOH  IOCIIEAOBATEIILHOCTH  (CyMMBI,  TNPOUW3BEICHUS  CPEIHETrO
apu(METHYECKOTO, MHUHUMAIBHOTO W MaKCUMAJbHOTO 3JEMEHTOB, KOJMYECTBA
AJIEMEHTOB, YAOBJICTBOPSIONIUX 3aJaHHOMY YCJIOBHIO); COPTHPOBKY DIIEMEHTOB
MacCHBa; yMEHHUE MCIOJIb30BaTh B MIPOrpaMMax JaHHBIC PA3JIUYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha AWANa3oH MX BO3MOXKHBIX 3HAUEHWH, MPUMEHSATh MPU PEIICHUU
3a/1a4 CTPYKTYPHI JaHHBIX (CIHMCKH, CIOBapU, CTEKH, OUEpEid, AePEBhs); MPUMEHSAThH
CTaHJApPTHBIE U COOCTBEHHBIE MOAMPOTrpamMMbl JIjisi 0OpabOTKM YMCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTpPOK; HCIIOJNB30BaTh NpH pPa3pabOTKe MporpamMM OUOIHOTEKH
MOANPOTpaMM; YMEHHE UCIOJb30BaTh CPEJICTBA OTIAJAKH TporpaMM B cCpele
MIPOrpaMMHPOBAHUS

2.13

VYMeHue HCIojab30BaTh SJICKTPOHHBIC Ta6J'II/II_IBI Mg aHaJIi3a, NOPCACTABJICHUA U
o6pa60T1<1/1 JaHHBIX (BKJ'IIO‘-IaH BBI60p OIITUMAJIbHOTO pPCIHICHUA, HO,Z[60p JIMHUH
TpCHOA, PCHICHHUC 3a4a4 IIpor HO3I/IpOBaHI/IH); YMCHHUC HCIIOJIb30BATh TaOJUYHBIC
(peHHHI/IOHHLIC) 0a3bl JAaHHBIX U CIIPABOYHBIC CUCTCMEIL




2.14

YMeHue  OpraHu3oBbIBaTH  JUYHOE  MHQPOPMAIIMOHHOE  MPOCTPAHCTBO  C
HUCIIOJIB30BAHUEM pas3jinuHbIX  CPCACTB I_II/I(l)pOBBIX TeXHOJ’IOFHﬁ; IIOHHMMAaHUC
BO3MOKHOCTEH  HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX  YCIYr, MH(POBBIX
00pa3oBaTEIbHBIX CEPBUCOB

HHEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'3 10 HHO®OPMATUKE

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

1

Hudposas rpaMOTHOCTH

11

OcCHOBHBIC TCH/ICHITUH Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUH. [TapaienbHbIe BBIYUCICHUS.
MHoromnporieccopHbie CUCTeMBI. PactipeienéHHbIC BEIYUCIUTEIBHBIC CUCTEMBI M 00padoTKa
OOJIBIIINX TAHHBIX

12

[IpuHUIUIBI TIOCTPOCHUSI M amIapaTHble KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTeld. CereBbie
npotokoibl. Cets MuTepHer. Anpecanus B cet Murtepuer. IIporokonsr crexka TCP/IP.
Cucrema nomeHHbIx UMEH. Pa3nenenne IP-cetr Ha moiceTy ¢ MOMOIIBIO MACOK MOJICEeTen

13

@aitnosas cuctema. [louck B ¢aitnoBoii cucreme. [IpuHIUNBI pa3MelieHns 1 UMEHOBAHUS
¢aiinoB B nosroBpemeHHoi namsatu. [llaGnous! 1 onucanus rpynn ¢aityion

14

CkopocTth nepeaud JaHHBIX. 3aBUCUMOCTh BPEMEHHU Mepeaadyd OT MH(OPMAIMOHHOIO
00BbEMa TaHHBIX U XapaKTepUCTHK KaHaja CBSI3U

15

Mudposanue nanHbix. CUMMETpUYHbIE U HecuMMeTpuuHble mudpel. Hudpsr npoctoit
3amensl. [udp Lesaps. Hudp Bmwkenepa. Anropurm mudpoBanus RSA

1.6

Koppl, no3Bosisitoliine oOHapyKUBATh U UCHPABIISATH OLIMOKH, BOSHUKAIOIINE MTPH Nepeiade
naHHbIX. Paccrostane XamMmunra. Koguposanue ¢ nosropenuem o6utoB. Kojsl XaMMuHra

TeopeTnueckne 0CHOBbI HH(GOPMATUKH

2.1

JIBonuHoe KoaupoBaHuEe. PaBHOMEpHbIE M HEpaBHOMEpHbIE KoAbl. JlekomupoBaHue
COOOIIEHNH, 3aIMMCAHHBIX C IOMOIIIBI0 HEPABHOMEPHBIX KOJOB. Y cioBue Pano. [Toctpoenue
OJIHO3HAYHO JIEKOUPYEMBIX KOJIOB C TOMOIIBIO IepeBa

2.2

Teopernueckne MmoAXoabl K OIEHKE KoOJMYecTBa HHpOpMauu. EnuHUIBI H3MepeHus
KonnuecTBa nH(opmanuu. AndaBUTHBIN MOIXO] K OLIEHKE KoJIMuecTBa HH(popManuu. 3aKoH
agmuTuBHOCTH wHGopManmu. Popmyna Xaprau. Mudopmarus u BeposTHOCTE. Dopmyna
[[lennona

2.3

Cucremsbl cuucieHus. Pa3BEpHyTas 3amuch IENBIX W JAPOOHBIX YKCET B IMO3WIMOHHOMN
cucteMe cunciieHus. CBOWCTBa MO3WIIMOHHOM 3alMCH YMCiIa: KOJMYECTBO MU(p B 3amucH,
MPU3HAK JIETMMOCTH YHCJIa HA OCHOBAaHUE CUCTEMBI CUMCIICHUS. AJITOPUTM MEPEBO/Ia 11EJI0TO
yucaa u3 P-u4yHOM CHUCTEMBI CUUCIIEHUS B JACCATUYHYIO. AJITOPUTM NEpeBOJa KOHEUHOU P-
WYHOUN ApOOM B JECATUUHYIO. AJITOPHUTM TEPEeBOJa IEJI0r0 YHCa U3 JACCATHYHON CHCTEMBI
cuncnenuss B P-uunyro. IlepeBon koHeyHO#M necsaTuuHO#l npoOu B P-munyro. J[BomuHas,
BOCbMEpHYHAs M UIECTHAAUATEpUYHas CHUCTEMBbl CUYHUCICHHUSA, CBS3b MEXKAY HUMHU.
ApubMeTHIeCKre ONepalyy B MO3UITHOHHBIX CHCTEMAaX CUMCIICHHS

2.4

TpOI/I‘IHaH YPaBHOBCIICHHAA CUCTEMA CUHUCIICHU . I[BOI/IIIHO'I[CCHTI/I‘IHB.H CHUCTEMA CUUCIICHUA

2.5

KomupoBanue TtexctoB. Kommposka ASCIl. OpnoOGalitHeie koaupoBku. CraHmapT
UNICODE. Komuposka UTF-8. Ompenenenne HHGOPMAIMOHHOIO 00BEMa TEKCTOBBIX
coO0OIIeHn

2.6

KoaupoBanue nzobpaxenuil. OueHka HHGOPMAMOHHOTO 00BEMA rpaduyeckux TaHHBIX
IpU 33aJaHHBIX paspelieHMH U TIyOMHe KOAMpOBaHUs IBeTa. lL[BeToBble MOAEIH.
Koauposanue 3Byka. OneHka nHGOpMaAIMOHHOTO 00bEMa 3BYKOBBIX IAaHHBIX MTPH 3aJJaHHBIX
4acTOTE AUCKPETU3ALUU U Pa3psIAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IlonsiTue BbicKa3zbiBaHMA. Bricka3bpiBaTenbHble (OPMBI (IIPEIUKATHI).
KBaHTOpHI CyI1eCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepauuu. Tabnauupl UcTUHHOCTH. Jlornyeckue BbIpakeHHs. Jlormueckue
TOKJIECTBA. Jlornyeckue onepanny 1 onepanyy Haj MHOKECTBaAMH.

3aKkoHBl anreOpbl JIOTUKU. OKBUBAJIECHTHBIE NpPeoOpa3oBaHUS JIOTMUECKUX BbIpaKEHUH.




Jlornyeckue ypaBHEHUS U CUCTEMbI YPAaBHEHHUIA.

Jloruveckrne (QyHKIUU. 3aBUCUMOCTHh KOJMYECTBA BO3MOKHBIX JIOTHUECKUX (DYHKIUN OT
KOJINYECTBA APIYMEHTOB.

Kanonnueckue (hopMbl JIOTHIECKUX BBIPAKCHUIN

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OprI, AJITOPUTMBI UX
MMOCTPOCHHUA I10 Ta6J'II/II_[C HUCTUHHOCTH

2.9

Jlorudeckue aJIeMEHTHl B cocTaBe KommbtoTepa. Tpurrep. Cymmarop. MHoOropaspsaHblii
cymmarop. lloctpoeHue cxem Ha JOrMYECKHX DJIEMEHTAX 10 3aJAHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIKCh JIOTMYECKOTO BBIPAXKEHMSI 110 JIOTHYECKON CXeMe

2.10

Monenu u monenupoBanue. Lleau MmonenrpoBanus. AIEKBaTHOCTh MOJIENIN MOJIETHUPYEMOMY
00BexTy miy npoueccy. Popmanuzanus IpuKIaIHbIX 331a4d.

[IpencraBnenue pe3ynbTaToB MOJCIMPOBAHUS B BHUOC, YAOOHOM ISl BOCHPHUATHSA
yesoBeKoM. ['paduueckoe npeacraBieHue JaHHBIX (CXEMBbI, TaOINLIbI, TPApUKH).

2.11

[IpencraBnenue menbIX YUceN B MaMsATH KommbioTepa. OTpaHUYEHHOCTh JUANa30Ha Yrcen
MpU OTPAHUYECHUHU KOJMYECTBA pa3psaoB. llepenonnenue pa3psaaHon ceTku. be3sHakoBbie n
3HAKOBbIE JIaHHBbIC. 3HAKOBBIM OUT. JIBOMYHBINA JOTMOJHUTEIBHBIH KOJ OTPHUIATEIBHBIX
JHCE.

[ToGuToBkIe MToTHUECKHE ornepanuu. Jlornueckuii, apuMeTUIECKU U ITUKITNYECKAN CIIBUTH.
[udpoBanme ¢ MOMOIIBIO MOOUTOBOM onepanuy «uckiItouaromee NI

2.12

[IpencraBneHue BENIECTBEHHBIX YUCEN B MaMATH KOMIIBIOTEPA. 3HAYaIlas 4YacTh U MOPSIOK
yycna. /lnana3oH 3HaueHUN BeleCTBEHHBIX uMcen. [Ipobimembl XpaHEHHs BElIeCTBEHHBIX
YHUCEN, CBA3AHHBIE C OTPAaHUYECHHEM KOJWYECTBA pa3psANoB. BeInosHEeHHE omneparuil ¢
BEIECTBEHHBIMU YHCIIAMH, HAKOIUIEHHE OITMOOK MPU BBIYUCIEHHUIX

2.13

I'padpr. OcHoBHBIe TOHATHSA. Buapl rpados. Onucanue rpadoB C MOMOIIBIO MAaTPHIL
CMEKHOCTH, BECOBBIX MATpHII, CIIHCKOB CMEKHOCTH. PelleHue anropuTMHYECKHX 3alad,
CBSI3aHHBIX C aHaIM30M TpadoB (MMOCTPOCHHE ONTHUMAIBHOTO IYyTH MEXAY BEpIIMHAMHU
rpada, onpeesieHre KOJMYECTBA Pa3IMYHbIX IyTeld MEX/1y BEepIINHAMH OPUEHTHPOBAHHOTO
aIMKINYecKoro rpada)

2.14

JlepeBws. bunapnoe nepeBo. JlepeBnsi moucka. CriocoOsr 00xona aepesa. [IpeacraBnenue
apudmeTryecKkux BhIpaKEHUN B BUAE AepeBa. Vcmonb3zoBaHue rpadoB U AepeBbEB MpU
OTHMCAHUU OOBEKTOB U MPOLIECCOB OKPYNKAIOIIETO MUPA

2.15

JluckpeTHbIe UTPBl IBYX UTPOKOB ¢ moiHou mHpopmauueit. [loctpoenue aepeBa nepebopa
BAPHAHTOB, OMNHCAHUE CTpaTeruu Wrpbl B TabauuHOW (opme. Bpmwrpeimneie u
[IPOUTPBIIIHBIE TO3ULKU. BBIUTPHIIIHbIE CTpAaTETuu

2.16

CpenctBa HMCKYCCTBEHHOTO UMHTe/UIekTa. MaeHTudukamuss W TOUCK HU300paKeHUH,
pacrno3HaBaHue Juil. Vcroib30BaHHE METOJOB UCKYCCTBEHHOTO MHTEIIEKTa B 00yUYaIOINX
cucremax. Mcronb3oBaHHE€ METOJOB HCKYCCTBEHHOTO HWHTEIJIEKTa B POOOTOTEXHUKE.
Hurepuer Bemien. HelipoHubie cetn

ANTOPUTMBI U IPOrPaMMHPOBAHKE

Qopmanuzanys NOHATHS anroputMa. MamuHa ThrOpuHTra Kak yHUBEpCalbHash MOJEIb
BBIYHCIICHUN

3.2

O1neHka CIOKHOCTH BbIYMCICHMHA. Bpems paboTel M 00bEM HCHONB3yeMOH MaMsATH, UX
3aBUCHUMOCTb OT pa3Mepa MCXOIHBIX MAaHHbIX. OlEHKa acUMMITOTUYECKOW CIOXKHOCTU
QITOPUTMOB. ANTOPUTMBI  MOJMHOMHAIBHOM  CIIOKHOCTU. IlepeOopHble  anropUTMBIL.
[Ipumepbl pa3Iu4HbBIX AITOPUTMOB PEIIEHHs OJHOM 3aladd, KOTOPbIE UMEIOT pa3IMYHYIO
CJIO’KHOCTD

3.3

OmnpeneneHre BO3MOXKHBIX Pe3yJbTaToOB PabOThl MPOCTEHIINX AITOPUTMOB YIPaBJIECHUS
UCTIOJIHUTENISIMA U BBIYMCIUTEIBHBIX aaropuTMoB. OmnpeseneHne MUCXOIHbIX JAHHBIX, HpH
KOTOPBIX QJITOPUTM MOXKET J1aTh TpeOyeMbIii pe3ysbTar

3.4

AHFOpI/ITMLI 06p360TKI/I HATypaJIbHBIX YHCCJI, 3allMCAHHBIX B IMMO3UIUOHHBIX CHUCTCMax
CUHCIICHHA: pa361/IeHI/Ie 3alliuCu 4YucCjia Ha OTACJIIbHBIC I_II/I(I)pBI, HaxXO0XKIACHUC CYyMMBI H




MpOU3BeCHUS (P, HAXOKICHUE MAKCUMAIBHOM (MUHUMAIbHON) HU(PBL.

[IpencraBnenne uucna B Buie Habopa MPOCTBIX COMHOXKHUTENEH. ANTOpHTM OBICTPOTO
BO3BE/EHUSI B cTeneHb. I[loMCK NPOCTBIX uMceNn B 3aJaHHOM JMAala3oHE C IOMOILIbIO
AITOPUTMA «peuieTo JpaTocdeHar

3.5

MHoropaspsHble Leble Yicia, 3a1a4 JUTMHHOW apu(METHKH

3.6

SA3pik  mporpammupoBanus (Ilackanp, Python, Java, C++, C#). Tumnsl 1gaHHBIX:
LIEJIOYUCIIEHHbIE, BELIECTBEHHbIE, CHMBOJIbHBIE, Jorudeckue. Bersnenus. CroxHbie
ycnoBus. kel ¢ ycimoBueM. LIMKIIbI O EpeMEHHON.

OO6paboTka MaHHBIX, XpaHsAmuxca B ¢aitnax. TekcroBsie n aBouuHbIe (aitnel. DaiinoBsie
nepemenHble ((aiinoBsie ykazatenu). Utenune u3 ¢aiina. 3anuck B (aii.

Pazbuenue 3anaun Ha noa3anaqn. [loamporpamMmel (poueaypsl U GYHKITHH).
Hcnons3oBanue crangapTHOM OMOIMOTEKU A3BIKA TPOTPAMMUPOBAHHS

3.7

Pexypcus. PexypcuBHbie nponieaypsl U GyHkuun. Mcnonb30BaHue cTeka st Opranu3aluu
PEKYPCHUBHBIX BBI30BOB

3.8

Uucnennsie MeToapl. TOYHOE U MPUOMDKEHHOE pelIeHUs 3anadu. YuciaeHHOe pelieHue
YpaBHEHUH C MOMOIIbIO NoJ00pa mapamerpa. UncieHHble METO/bI pElleHUs ypaBHEHUM:
MeToa Tmepedopa, METoJ] TNOJOBUHHOTO jeneHus. [IpuOmk€HHOe BBIYMCIEHUE JUIMH
KpUBbIX. Bpluncinenue 1uiomaneii ¢Quryp ¢ MOMOIIBIO YHUCICHHBIX METOJIOB (METOJ
MPSIMOYTOJIbHUKOB, MeToj Tpamneuuit). [louck makcumyma (MUHHUMYyMa) (QYHKUUU OJHOM
MIEPEMEHHON METOJIOM MOJIOBUHHOTO JEJICHUS

3.9

OO6paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble QYyHKIIMUM S3bIKa MPOTrpaMMHUpPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSIBIIEHUN CHMBOJA B CTpOKE, pa3OMEHHEe CTPOKH Ha CJIOBa IO MPOOETbHBIM
CHMBOJIaM, MOUCK MOACTPOKH BHYTPU JTAHHOM CTPOKH, 3aME€HA HAWJECHHOW MOJICTPOKH Ha
Ipyryo cTpoky. ['eHepauus BceX CIOB B HEKOTOPOM aidaBUTE, YIOBICTBOPSIOIINX
3aJaHHbIM orpaHudeHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBpl U TOCIEIOBAaTENbHOCTH 4YHceNl. Bpruucnenne oOOOHMIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCUBa WUJIM YHCIOBOM MOCIIEI0BATEIbHOCTH (CYMMBI, IPOU3BEACHHUS, CPETHETO
apu(PMeTHYECKOT0, MUHUMAJIBHOTO U MAaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB,
YIOBIICTBOPSIOMIUX 3aJaHHOMY YCJIOBHIO). JIMHEHWHBIH TMOWCK 3aJlaHHOTO 3HA4YEHUS B
MaccuBe. ANTOPUTMBI pabOThl € DJIEMEHTAMH MacCHUBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTHUpOBKa OJHOMEpHOro MaccuBa. I[IpocTbie MeToAbl COPTUPOBKU (METOJ
My3bIpbKa, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). COpTHpOBKa ciusiHueM. beicTpas
coprupoBka MaccuBa (anroput™ QuickSort). J[BoW4HBI TOHUCK B OTCOPTHPOBAHHOM
MaccHuBe

3.11

JIByMepHBIE MacCUBbI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JIByMEpPHBIX MAaCCHBOB:
3aMo0JHEHHUE JIBYMEPHOTO YHCIIOBOTO MAacCHBa MO 33/IaHHBIM IpaBHJIaM, MOKMCK AJIEMEHTa B
JBYMEPHOM MAacCUBE, BBIYUCIIEHHE MaKcUMyMa (MHUHMMYMa) U CyYMMBI JJIEMEHTOB
JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CnoBapu  (acconmaTHBHBIE MacCHMBBI, oToOpaxkeHus). Xom-tabmuipl.  [loctpoenue
a(aBUTHO-YaCTOTHOTO CIOBAPS AJIS 33JJaHHOTO TEKCTa

3.13

Crexku. AHanu3 MpaBUIBHOCTH CKOOOUHOTO BBIpaKeHUs. BbruncieHue apudmeTuyeckoro
BBIPKEHUS, 3aITUCAHHOTO B TOCT(hUKCHOH dopme.
Ouepenu. Mcnonb3oBaHue ouepenn Jisi BpEMEHHOTO XpaHEHUs JaHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHne MUHHMAaIbHOIO OCTOBHOTO JepeBa B3BELICHHOTO
CBSI3HOTO HEOPUEHTUPOBAHHOTO rpada. KomnuecTBo pa3inyHbIX MyTeld MEXy BEpIIMHAMU
OPUEHTUPOBAHHOI'O allUKINYECKOTo rpada. Aaroputm JleikcTpsl

3.15

JlepeBbsi. Peanuzanus epeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBoMuHBIE (OMHApHBIE)
nepeBbs. [locTpoenue nepeBa ais 3alaHHOTO apu(pMETUYECKOTr0 BeIpakeHHsl. PekypcuBHbIE
JITOPUTMBI 00X0/1a iepeBa. Mcnob30BaHKe CTeKa U oUyepeu s 00Xoaa epeBa

3.16

I[I/IHaMI/IquKOe OporpaMMUpOBaHUC KaK MCTOJ  PCHICHUA 3aJa4 C COXpPAaHCHUCM




MIPOMEKYTOUYHBIX ~ PE3Yy/IbTAaTOB. 3aJaud, pEUIaeéMble C IOMOIIBIO JUHAMUYECKOTO
MIPOrpPaMMHPOBAHUS: BEIYMCIICHUE PEKYPCUBHBIX (DYHKIIHIA, TOACUET KOJIUYECTBA BAPHAHTOB,
3a/1a4d ONTUMU3ALUT

3.17

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM TNporpaMMupoBaHuH. OOBEKTHI M  KIJIACCHI.
CpoiictBa u MeToabl 00BEKTOB. OOBEKTHO-OPHUCHTUPOBAHHBIN aHanmm3. Pa3spaboTka
nporpaMM Ha  OCHOBE  OOBEKTHO-OPMEHTHPOBAHHOTO  MoAXona.  VHKamcymsmus,
HaclleIoBaHUE, OIUMOPPH3M

4 WNudopmaniioHHBIE TEXHOIOTUH

Anann3 JaHHBIX. OCHOBHBIC 3ala4i aHaJIM3a OAaHHBIX: IIPOTrHO3HUPOBAHUC, KJIaCCI/I(bI/IKaIII/ISI,
Ki1aCTeépusanus, aHaliu3 otkioHeHuid. IlociaemoBaTeaIbHOCTE pelicHrda 3ada4 aHalnu3a

41 JaHHBbIX: C60p NEPBHUYHBIX NAHHBIX, OYMCTKA W OLCHKAa Ka4Y€CTBa AJAaHHBIX, BI)I60p n (I/IJII/I)

MOCTPOCHUE MOJENH, MpeoOpa3oBaHUE NAHHBIX, BU3yaIM3allvs IaHHBIX, WHTEPIpETAIHs
pesynbTaToB. I[Iporpammubie cpenctBa u  UHTepHeT-cepBUCH it 00pabOTKH U
MIpeACTaBICHUS JaHHBIX. bonbime ganapie. MammHHOe 00yueHne

AHanu3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX TaOiuil. BeluncieHWe CyMMBI, CPEIHETO
apudMeTHYecKoro, HauOoJblIero (HAUMEHBIIETO) 3HAYCHHS Juarna3oHa. BeraucieHue

4.2 K03 duimeHTa KOppesiiiu IByX psSA0B AaHHBIX. [locTpoeHue cTos04aThiX, JUHEHYAThIX U

KpyroBeix nuarpamm. [loctpoenue rpadukoB ¢pyHkuuil. I[Tonbop nuHMM TpeHaa, pelieHue
3aJ1a4 MPOTrHO3MpOBaHus. Penienre 3a1a4 ONTUMHU3AIMK ¢ TOMOIIBIO 3JIEKTPOHHBIX TaOIHUI]

4.3

JuckpeTusanusa NOpyd  MaTEeMaTHYECKOM MOJEIUPOBAHUM  HEMPEPBIBHBIX  IPOIECCOB.
MogenupoBanue IBWKEHHs. MoaenupoBaHue OHMOJOTHYECKUX CHCTeM. MaTemaTudecKue
MOJIETM B DJKOHOMHKE. BBIYHCIUTENbHBIE OJKCHEPUMEHTH ¢ MojemsiMu. OOpaboTka
pe3yJabTaTOB JKCHEpUMEHTa. MeToJ HauMeHbIIMX KBaAparoB. OIEHKAa YHUCIOBBIX
rapaMeTpoB MOJEIUPYEMbIX OOBEKTOB M MpoleccoB. BoccTaHoBieHNE 3aBUCUMOCTEN 1O
pe3ynbTaTaM 3KCIEepUMEHTa

4.4

Beposataoctaeie Moaemu. Meroasl  Monte-Kapno. MMuTanioHHOE  MOJEIMPOBAHHUE.
CucremMbl MaccoBOTO OOCITY>KUBaHUS

Tabmuunbie (pensuuoHHBIC) 0a3bl JaHHBIX. Tabnauia — TPEACTaBICHHE CBEACHHH 00
oIHOTUIHEIX 00BbekTax. Ilome, 3amuck. Kimrou tabnuuel. Pabora ¢ roroBoi 0a3oi JaHHBIX.

45 3anonHenue 0Oa3bl naHHbIX. llonck, copTupoBka U (uIbTpalus HaHHBIX. 3ampochl Ha

BBIOOPKY JaHHBIX. 3aMPOCHI ¢ MapaMeTpaMu. Beraucisiemble ToJIs B 3apocax.
Mmuororabauynple 0a3bl AaHHBIX. THIIBI CBS3ed MEXAy TaOnuiamMu. BHemHui Kirod.
emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOJWYHBIM 0a3aM JaHHBIX

TexcToBwIi Impomeccop. Cpe,Z[CTBa IoOUuCKa MW aBTO3aMCHBbI B TCKCTOBOM IIPOLIECCOPE.

4.6 CrpykTypupoBaHHBIE TEKCTOBBIE JOKYMEHTh. CHOCKH, ornaBieHue. [IpaBuia nuutupoBanus

HWCTOYHUKOB U 0(OpMIICHUS OMOIMOTPaPUIECKUX CCHUIIOK

3.4. Moayanb «llIkoJbHBIH YPOK»
Peanu3zanus neparorndeckuMu pabOTHUKAMH BOCITUTATEIBHOTO MOTEHIMANIA YPOKa IPEATIoaraeT Cieayrolee:

1.

VYcraHOBNIEHHE  JIOBEPUTENBHBIX  OTHOUIEHWH MEXKAY MEeJarorndeckuM pabOTHUKOM H  €ro
00Yy4aroIMMHCS, CIIOCOOCTBYIONIMX MO3UTUBHOMY BOCIIPHUATHIO O0y4YalOMIUMUCS TpeOOBaHUN M MPOCHO
MeIarOrnYecKoro padOTHHKA, MPUBJICYCHUIO MX BHUMAaHHMA K OOCYXIaeMOW Ha ypoke WH(OpMaIuw,
AKTUBU3ALIMY UX [TO3HABATEIILHOM e TEIbHOCTH;

[ToGyxnenne oOydarommxcst coOMoNaTh Ha YpPOKE OOUICTIPUHSATHIE HOPMBI TIOBEACHUS, IpaBHIIa
oOleHnsT cO CcTapmuMH  (MEeAarorndyeckuMu  pabOTHUKAMHM) W CBEPCTHHKAMHU (00y4aromuMucs),
MPUHLUIBI Y4eOHOM JUCIUIUIMHBL U CAMOOPTaHU3aIUH;

[IpuBneueHne BHUMaHUS OOYYAIONUXCS K IEHHOCTHOMY AacleKTy HM3Y4aeMbIX Ha YpPOKax SBJICHHM,
OpraHu3anus HuX pabOThl C TIOJydyaeMOW Ha ypPOKEe COIMAIBHO 3HAYMMOW WHpOpMaIuen -
VHUIMMPOBAHNE €€ OOCYXKJEHHWsS, BBICKA3bIBAHWS OOYYaIOIMIUMHCS CBOETO MHEHHS 10 €€ IOBOAY,
BBIPaOOTKM CBOET'0 K HEM OTHOIIICHHUSI;

Hcnonp3oBaHue BOCIUTATEIBHBIX BO3MOXHOCTEH COJEp)aHUS ydeOHOro IpeaMera 4depe3 JAEMOHCTPAIUI0
00y4arommMcsi TPUMEPOB OTBETCTBEHHOI'0, TPAXKJAHCKOI'O TOBEICHUS, IPOSBICHHS YEIOBEKONIOOUS U
J00pOCepICYHOCTH :

4.1.monOGop COOTBETCTBYIONIUX TEKCTOB JIJISl YTCHUS;




4.2.1og00p COOTBETCTBYIOIINX 3324 ISl pellieH s, MPOOJIEMHBIX CUTYaIMH U 00CY>KACHUS B KIIacce;
4.3. mpenMeTHbIC OIMMITHA/IBL;
4.4, enuHBINA TEeMaTUYECKUH YPOK;
4.5. TBOpUECKHE 3aJaHuSL.
5. IlpumeHeHHe HA YPOKE HHTEPAKTUBHBIX ()OPM PabOTHI ¢ 00YUYAIOIIMHUCS:
5.1. uHTENNEKTyaJbHBIE UTPBI, CTUMYJIMPYIOIINE IO3HABATENbHYI0 MOTHBAIIHIO;
5.2. IMAaKTUYECKHUH TeaTp — OOBIrPHIBAHHE CMOJCTHUPOBAHHBIX CHTYAIUH;
5.3.rpynmoBas pabora
5.4.pabora B mapax (KoMaHAHOE B3aUMOJICICTBHE);
5.5. uckyceus;
5.6. poMallika BOIIPOCOB;
5.7.xapycenp;
5.8. CHHKBEIIH;

5.9.ximacrep;

5.10. 3CCe;

5.11. nasJi;

5.12. pa3sMHHKa;

5.13. JKCIpece - Ompoc;
5.14. KOH(epeH1us;
5.15. MIPaKTUKYM,

5.16. KOp3HWHa HJIEH;
5.17. IMOBTOPEHHUE C OJHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. ne0aThl;

5.20. KPYTJIBIi CTOI.

6. Tlomnepikka MOTHBAIIMH OOYYAIOMIMXCS K TIOMYYCHHIO 3HAHWH, HATQ)KUBAHMSI TO3UTUBHBIX MEXIIMIHOCTHBIX

OTHOIIICHUH B KJlacce, MOMOIIb YCTAaHOBJICHUIO JOOpOXKenaTenbHolH aTMochephbl BO BpeMsl ypoKa:
6.1. Gu3MUHYTKH;
6.2. UrpoBBIC MOMEHTHI, CUTYaLIUH;
6.3. CHOXKETHO — POJICBBIC UIPHI;

7. ®opMHpOBaHUE COIMATHHO 3HAYMMOT'O OITBITA COTPYAHUYESCTBA U B3AMMHOW ITOMOIITH:

7.1. medcTBO MOTUBHPOBAHHBIX M dPYIUPOBAHHBIX 00YJAIOIINXCS HAJl OMHOKIACCHUKAMHE, UMEIOITUMU
yaeOHbIC 3aTPYAHEHUS;
7.2. KOMaHIHOE COPEBHOBAHUE;

8. MuuuuupoBaHWE M TOAJEPKKA HCCICIOBATEILCKON EITEIbHOCTH OOYYAIOIIUXCS Ul MPHOOPETCHUSI
HABBIKOB CaMOCTOSITENBHOTO PEIICHHUS TEOPETHYECKOH MpoOIeMbl, HABBIK TCHEPUPOBAHUS U O(QOpMIICHUS
COOCTBEHHBIX WJICH, HABBIK YBAXXUTEIHHOI'O OTHOIICHUS K YYXXKHM HJIesiM, o(hOPMIICHHBIM B paboTax ApYrux
WCcIieioBaTteleil, HaBbIK MyOJIHMYHOTO BBICTYIUICHHS TEpE] ayIUTOpUCH, apryMEHTUPOBAHUS U OTCTaMBaHUS
CBOEH TOYKH 3pEHUS:

8.1. MHIMBUIYaTBHBIN UCCIENOBATEIBCKUAN MTPOEKT;
8.2. TpymIoBoi uccieoBaTebCKHi TPOEKT;
8.3. KOHKypC TTPOEKTOB.
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