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COLEPXXAHHUE ObYUEHUA
10 KIIACC

Hudposasi rpaMOTHOCTDH

TpebGoBaHus TEXHUKK O€30MACHOCTU U TUTUEHBI TP paboTe C KOMITbIOTEpaMH
U IPYyTUMH KOMIIOHEHTaMH LIUPPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMAaTHYECKOE BBIOJTHEHUE MPOTPAMMBI  MPOIECCOPOM.
OmnepaTuBHas, TMOCTOSIHHAsT W JOJTOBpeMeHHas mnamsaTb. OOMEH [aHHBIMH C
noMo1ibio rH. KoHTposiepsl BHEMHUX YCTPOCTB. [IpsAMoii 1ocTyn kK mamsTy.

OCHOBHBICE  TEHACHUUM  Pa3BUTHUA KOMIIBIOTEPHBIX ~ TEXHOJOTHIA.
[TapamnenbHbie BerauciaeHus. MHOTONPOLECCOPHbIE CUCTEMBbI. CyNIEpKOMIBIOTEPHI.
Pacnpenenénnbie BBIUUCIUTENBHBIE CUCTEMBI M 00pabOTKa OOJBIIUX JaHHBIX.
MoOunbHbIe TMPPOBHIE YCTPOUCTBA U MX POJIb B KOMMYHUKAIHUSIX. BcTpoeHHbBIE
KOMITbIOTEPbl. MUKPOKOHTpOIUIEphl. POOOTU3MPOBaHHBIE TPOU3BOICTBA.

[IporpamMmmHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubi
nporpaMMHoOro obecrnedeHuss U uUX HazHayeHue. OCOOCHHOCTH MPOrPAMMHOIO
obOecrieueHrss MOOWJIBHBIX yCTpoucTB. [lapamnenpHoe mporpaMMHpOBaHUE.
CuctemMHoe mporpamMmmMHoe oOecriedeHre. OIlepaloOHHbBICE CUCTEMBl. Y THIIMTHI.
HpaiiBepsl  ycTpoucTB. HWMHCTAIUISIIMSA W JOEUMHCTAUALMA  [POTPAMMHOTO
oOecrieueHusl.

@aitioBbie cucTeMmbl. [IpUHIMIBI pa3MelleHUss U UMEHOBaHUs (ailjioB B
nonroBpeMeHHoOU naMsath. [1[abmonb 11t onMcanus rpyi (Haios.

[Iporpammuoe oGecrniedenue. JIuieH3upoBanue MporpaMMHOTO 0OecreueHus
u 11U poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrPaMMHOE 0OECTIEUECHHUE.
KomMmepueckoe 1 HEKOMMEPYECKOE HCIOIb30BaHUE MPOrPaMMHOI0 00ecreyeHus
U TG POBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaEMas 3aKOHOIATEIIHCTBOM
Poccuiickonn ®enepauun 3a HENPABOMEPHOE MCIIOJIBb30BAHUE IPOTPAMMHOIO
oOecrieueHus U HUMPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U aNNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresbie potokoibl. Cetb MHTEpHET. Anpecanus B cetu MHTEepHET. [IpoTOKOMNBI
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetm ¢ momompro Macok mnozacereil. CereBoe
agMUHHCTpUpoBaHUE. 1lolyyeHrne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y310M ceTu. OnpeneneHue MapupyTa JBHUKEHUS
MTaKETOB.

Buner  pestenbHocth B cetm  MutepHer. CepBucel  MHTepHerTa.
['eoundopmalnmoHHbie CUCTEMBI. [ '€0IOKAIIMOHHBIE CEPBUCH PEATHbHOTO BPEMEHU



(Harpumep, JIOKalusi MOOWIBHBIX TEJIE(POHOB, OIpPENEICHUE 3arpyKEHHOCTU
aBTOMAarucTpasiei), HHTEPHET-TOPTOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHUIL.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCHI U yciuyrd. ColMalibHbIE CETH —
OopraHu3alus KOJUIEKTUBHOTO B3aMMOJACUCTBUS U oOMeHa aaHHbIMU. CeTeBoi
ATHKET: TpaBuUjia TOBeAeHUs B kubepmpoctpanctse. [Ipobnema mnoasmHHOCTH
nosiyueHHou nHdopmaiuu. OTKpeIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE YTPO3bl, CBS3aHHBIE C HCIOJb30BAaHUEM
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOTui. OOmue npodiieMbl 3aliuThl
uHbopMaluu 1 nHGopmMannoHHoU 6e3omacHocTH. CpeAcTBa 3auThl HHOOPMALIUN
B KOMITBIOTEpAX, KOMIIBIOTEPHBIX CETSAX U aBTOMAaTU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecneuenre nHOOPMAITMOHHON OE30MACHOCTH.

[TpenoTBpamieHue HECAaHKIIMOHUPOBAHHOTO JocTyna K JIMYHOM
KOH(HIEHINAIbHON MHQOpMaLKU, XpaHSAUIEHCS Ha MEPCOHATIbBHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmHOe oOecredeHue M CrocoObl
O0opbObl C HUM. AHTUBUpPYCHBIE Nporpammbl. OpraHusanusi JUYHOTO apXuBa
uHpopmaiuu. PezepBHoe konuposanue. [laponbHas 3anmTa apxusa.

[udpoBanue naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHI.
Mudpper mpocroit 3amensl. [ludp Lesapa. Iludp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATUKH

Nudopmanus, nanueie u 3HaHus. UHpopmanmoHHble MpoUecchl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepeiBHBIE M AMCKPETHbIE BEIMYMHBI W curHanbl. HeoOxomumocTb
IUCKpEeTU3allM MH(POpMAIMK, MNpeJHa3HAUCHHON [UId XpaHEeHMs, Mepeiaud u
00paboTKH B ITU(DPOBHIX CUCTEMAX.

JIBouuHoe KkoAaupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHBIE  KOJbI.
JlekoaupoBaHue COOOIIECHUI, 3aIMCAaHHBIX C MOMOUIBI0O HEPABHOMEPHBIX KOJOB.
VYcnosue @ano. IlocTpoeHne OJHO3HAYHO AEKOAMPYEMBIX KOJOB C MOMOIIBIO
nepesa. EnunHunbl u3amepenus koauuectsa nHGopmanuu. AnpaBUTHBIA MOAXO K
OILICHKE KOJIMYeCcTBa HH(POPMALIUH.

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHCEN B
MO3UIMOHHOW cuctemMe cuucieHus. CBOMCTBAa TMO3UMIMOHHOM 3alUCH YHUCIIA:
KOJIMYECTBO LU(P B 3allMCH, IPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCJIEHUA. AJIITOPUTM IME€PEBO/IA LIEJIOr0 YKCiIa U3 P-UUHOM CUCTEMBI CUHCIICHHS B
JNECATUYHYI0. AJTOPUTM IepeBoja KOHEUHOM P-uuHON npoOu B HECATHUHYIO.
AJTOpUTM NEpeBO/IA €100 YKCTA U3 IECITUYHON CUCTEMBI CUUCIIEHMS B P-nuny10.
[lepeBoa KOHEUHON AecATHUHOM Apodu B P-munyro. /[BonuHas, BocbMepHyHas U
HIeCTHAIATEpUYHAs CUCTEMbI CUHCICHHUS, CBA3b MEXAY HUMH. AprupMeTHUECKHe



onepauvy B ITO3ULMOHHBIX CHCTEMAxX CYHUCICHUSA. TpouyHas ypaBHOBELICHHAas
CHUCTEMA CUUCIICHUA. JIBONYHO-AECATUYHASA CUCTEMA CUUCIICHHUS.

KonupoBanue TtekctoB. KomupoBka ASCII. OpHoOalTHBIE KOJIUPOBKH.
Cranmaptr UNICODE. Komupoka UTF-8. Omnpenenenne HHPOPMALMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUIA.

KomupoBanme  m3obpaxkenmii. OneHka uHOOPMAIIMOHHOTO  00BEMa
rpaduuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3pPEIICHUH U TJIyOMHE KOJIUPOBAHHUS I[BETA.
[IBeToBbie Monenu. BekTopHoe koaupoBanue. Dopmathl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. @pakranpHas rpapuka.

Koauposanue 3Byka. OnieHka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPHY 3aJJaHHBIX YACTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. I[loHsTue BbIicKasbiBaHUsA. BhickasbiBaTeabHbIE (HOPMBI
(mpenukatsl). KBaHTOpBI CyIIE€CTBOBAHUS M BCEOOLTHOCTH.

Jlormyeckue omneparuu. TaOmuibl UCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0IUI] UICTUHHOCTH. JIoruecKue onepaluu U orepaluy HaJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEoOpa30oBaHUS JIOTHUYECKHUX
BbIpakeHUN. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue (GyHKIMUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
GYHKIIUH OT KOJTMYEeCTBA apryMeHTOB. [10THBIE CHCTEMBI JIOTHYECKUX (PYHKITHMA.

Kanonmueckne  ¢opmbl  joruueckux  BbipakeHud.  CoBepIleHHBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJibHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOCHUS IO TabJIUIEe HICTUHHOCTH.

Jlormyeckue »3JIEMEHTBI B coOcCTaBe KommbiloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaubiii cymmarop. IloctpoeHne cxeM Ha JOTMYECKMX DBJEMEHTax I
3aJJaHHOMY JIOTUYE€CKOMY BBIPAXEHHIO. 3alUCh JIOTUYECKOrO BBIPAKEHUSA TI0
JIOTUYECKOU CXEME.

[IpencraBiienre LENbIX 4YHUCEN B MHaMATH KoMibloTepa. OTpaHHMYE€HHOCTb
Jyarna3oHa 4YuCesl IMPU OrPaHUYEHUH KoiuyecTtBa paspsnaoB. llepenonneHnue
pa3psiIHON ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OWUT. JIBOMYHBIM
JOTIOJTHUTEIIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBeie Jormueckue onepauuu. Jlornueckui, apudMeTHdecKuil W
mukmaeckuii  casurd.  [lludpoBanme ¢  momomplo TOOWTOBOM — omepaiuu
«uckioyarotiee NI .

[IpencraBieHne BEHIECTBEHHBIX YMCENI B NaMITH KOMIIbIOTEpA. 3Hayallas
4acTh W MOPSAIOK yucia. Jluana3oH 3HaueHUN BeleCTBEHHBbIX yucen. [IpoGiemsr
XPAaHCHUSI BEIIECCTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BreimosiHEHHWE oOllepaluii C BELIECTBEHHBIMU YHUCJIAaMHM, HAKOIUICHUE
OIIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB paOOThl MPOCTEUIINX aJITOPUTMOB
YIPaBJIEHUsS HCHOJHUTEISIMU M BBIYMCIMTENIBHBIX aIrOpuTMOB. OmpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMbIH pe3yJIbTar.

Oramnbl penieHus 3ajad Ha KoMIbioTepe. MHCTpyMeHTanbHBIE CpEACTBa:
TPAHCIATOP, OTIAAYuK, mpoduiupoBuMK. KoMmmuiasuus u HUHTEpHpeTanus
nporpaMm. BupTyaiibHble MallluHBbI.

WNurerpupoBanHas cpeaa pa3paboTku. MeToapl OTIAJKU  MPOTPaAMM.
Hcnonbs3oBanne TpaccUpoBOYHbIX Tabmuu. Otnanounsiid BbeiBoA. llomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUKM ocTaHOBa. [IpocMOTp 3HaUEHNI TEPEMEHHBIX.

SA3pik  nporpammupoBanust (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LIEJIOUYHCIICHHBIE, BELIECTBEHHBIE, CHMBOJIbHBIE, JIOTHUecKue. BeTBnenus. ClnoxxHble
ycnoBus. Llukiel ¢ ycnoBuem. Llukibl mo mepemeHHOM. B3anmmo3aMeHsAE€MOCTH
paznuMYHBIX BUJAOB I1UKIOB. IMHBapuanT nukia. CocTaBleHHE LHMKIA C
MCIIOJIb30BAHUEM 3apaHee ONPENCIIEHHOIO MHBAPHUAHTA LIUKJIA.

JoxyMeHTHpOBaHue nporpamM. Mcnonas3oBanue koMMeHTapueB. [loaroroska
ONMCAHUS MPOrPaMMBbI U HHCTPYKLIHH JJIS TTOJIb30BATENS.

AnropuTMbl 00pabOTKM HATypalbHBIX YKCEJ, 3aIMCAHHBIX B MO3ULUOHHBIX
CHUCTEMax CYHUCICHUSA: pa30MeHue 3amucu 4Kcia Ha OTAeNbHble LUQpH,
HAaXOXJEHUE CYMMbI W TpoM3BeNEHUsA UU(Dp, HAXOKICHUE MaKCUMaIbHOU
(MUHUMAJIBHOM ) U PBHI.

Haxoxnenue Bcex MpOCTBIX YHCEN B 3aJaHHOM auarnasoHne. [IpencraBienue
qrciia B BUAE€ HAOOpa MPOCTHIX COMHOXKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTECIICHb.

O06paboTKka JaHHBIX, XpaHAmuxcs B (paitnax. TexcToBbie U TBOUYHBIEC (Qailiibl.
daitnoBble nepemMeHHbIe (paitnoBbie ykazaTenn). Yrenue u3 aitna. 3anuce B ¢aii.

Pa3buenue 3anaun Ha noazanayu. [logmporpamMmmsl (mpoueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHbie 00BekThl ((paktanbl). PexypcuBHBIE Tpomeaypsl u
¢yskun. Vcnonb30BaHue cTeka AJisl OpraHu3aliy peKypCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHmapTHOM OHOIMOTEKH sI3bIKa MPOTPAMMUPOBAHUS.
[Tonkntoyenne  OMOIMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAUTEINIEH.
Moy IbHBINM NPUHIUI TOCTPOCHUS TPOTPAMM.

Uucnennsie MeTobl. TOUHOE M MPUOIKEHHOE pelieHus 3a1auu. YucineHnnie
METO/Ibl pElIeHUs] YpaBHEHHUN: MeToja mepebopa, METO/ TMOJIOBUHHOTO JIENECHUS.
[Tpubnmx€HHOe BBIUMUCICHHE JUIMH KPUBBIX. BbruucieHue miomanein uryp c
NOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJ TPAIMELH).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMH OJHOM TEpPEeMEHHOW METOAO0M
IIOJIOBUHHOTO JEJICHUS.



OO0paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  GyHKIUM — S3bIKA
IPOrpaMMHUPOBAHMS 1JisI 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJTOpUTMBI 00paOOTKU
CHMBOJIbHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSBICHUNA CHMBOJAa B CTPOKE,
pazOueHure CTPOKHU Ha CJIOBa MO MPOOETHLHBIM CUMBOJIAM, MTOMCK MOJICTPOKH BHYTPU
JJAHHOM CTPOKH, 3aMEHA HaWJICHHOM MOJCTPOKM Ha APYTYHO CTPOKy. l'eHepauus
BCEX CIJIOB B HEKOTOPOM aji(aBUTE, YIOBICTBOPAIONINX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeoOpazoBanue ynciaa B CAMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBel M [OOCIEOOBATEIbHOCTH 4YHCEN. BrprauciaeHue 0000IIEHHBIX
XapaKTePUCTHK JIEMEHTOB MAacCCUBA WJIM YUCIOBOM MOCIEI0BATEIHOCTH (CyMMBI,
POU3BEICHUS, CpeaHEro apupMeTUYeCKOro, MUHUMAILHOTO M MaKCHMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIUX 33JaHHOMY YCJIOBHIO).
JIMHEMHBIN NOMUCK 33JITaHHOI'0 3HAUYCHUS B MaCcCHUBE.

CopTtupoBka ogHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METO
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
breicTtpas coptupoBka MaccuBa (anmroputm QuickSort). JIBOWYHBIM TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpullpl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aIIOJJHEHHE ABYMEPHOTO YHCIOBOIO MAaCcCHBA 10 3aJaHHBIM IIPaBUJIAM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIYUCIECHUE MAKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, MEpPECTAaHOBKA CTPOK U CTOJIOIOB
JBYMEPHOI'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOT U

TexcroBerii mpomneccop. PenmaktupoBanume u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa TMOUCKA M ABTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanue  crwieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, oriaBieHue. KosuiekTuBHas paboTa ¢ JOKyMEHTaMH.
NHCcTpyMeHTBI pelieH3UupOBaHUs B TEKCTOBBIX Mpoleccopax. O0IauHble CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna muTupoBanust HICTOYHUKOB U 0OPMIICHUS
oubnuorpaduyeckux ccpuiok. OdopmieHne cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHHYECKHME CpelIcTBa BBOJA TEKCTA.
Cnennanu3nupoBaHHbBIE CPEICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 paHHbIX. OCHOBHBIE 33/1a4M AHAIN3A JAHHBIX: MPOTHO3UPOBAHUE,
kinaccudukaius, KiacTepuszaius, aHaiu3 OTKIoHeHu#. IlocrmenoBaTenbHOCTH
pelIeHus 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUYUCTKA U OIICHKA
KauecTBa JAHHBIX, BHIOOP W/WUJIM MOCTPOCHHE MOJIENH, MpeoOpa3oBaHuE JTaHHBIX,
BHU3yalli3allisl JTAHHBIX, HHTEPOpETalus pe3yiabTaroB. [IporpamMmmHubie cpeacTsa u
WHTEPHET-CEPBUCHI 11T 00paOOTKM W TIPEACTABICHUS TaHHBIX. boibiue naHHbIe.
Marmunnoe o0yuenue. HTeIeKTyanbHbIi aHaIu3 TaHHbBIX.



AHanu3 AaHHBIX C MOMOILBIO 3JIEKTPOHHBIX TaOuul. BbruncineHue cymmbl,
CpeIHEro apupMEeTHIECKOro, HanOOJBIIETO (HAMMEHBIIET0) 3HAUCHUS JUarna3oHa.
Boruucnenne ko3duuueHta koppensuuu JByX psAaoB AaHHbIX. [locTpoenue
CTOJIOUATBIX, JMHEHYaThIX M KpyroBblx juarpamm. [locTpoeHue rpadukoB
¢ynxkuuii. [logOop nuHuM TpeHa, pelIeHne 3a1a4 MIPOTrHO3UPOBAHUSI.

UucneHHOE peELIEHUE YpaBHEHHM ¢ TOMOLIbIO TOA0Opa IMapameTpa.
Ontumuzanus Kak MOMCK HAaWJIydllIero PElIeHUs B 3aJaHHbIX ycioBusx. LleneBas
(GyHKUUMA, OrpaHryYeHus. JIoKaabHbIe U I100aIbHBIA MUHUMYMBI LIEJIEBOM (PYHKIUU.
Pemenue 3a1ay onTUMHU3aMU C TOMOLIBIO 3JIEKTPOHHBIX TaOIULI.

11 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

Teopernyeckue mMOAXOAbI K OLEHKE KojJudecTBa HHMopManuu. 3akoH
agautuBHOCTH HHopMauuu. Popmyna Xaptiau. Mubopmaius U BEpOSITHOCTS.
®opmyna lllennona.

Anroputmbl cxaTusi naHHbiX. Ajroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTHUS TAHHBIX C TOTEPSIMU. Y MEHbIIICHHUE TITyOHHBI
KoaupoBaHus 11seTa. OCHOBHBIE Ujien anroputmoB cxkarust JPEG, MP3.

CkopocTp mepenauum JaHHBIX. 3aBUCUMOCTh BpPEMEHU IMEpeaadyud  OT
WH(OPMAITMOHHOTO O00BhEMA JAHHBIX M XapPaKTEPUCTUK KaHaja CBS3U. [IpudwmHbI
BO3HMKHOBEHHUS OMIMOOK TpuU Tmepenadye JaHHbIX. Kopapl, MO3BOJISIONINE
oOHapyXMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOUIME MPHU Tepeaaye JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ nosropenuem 6utoB. Koasl XaMmuHra.

Cucrembl. KOMNOHEHTBI cHCTEMBI W HX B3auMmojaencTBue. CHCTEMHBIN
s dexT. Ynpapnenue kak nHGOPMAIIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopgenn n monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOIEITU
MOJIENTUPYEMOMY OOBEKTY WJIU TMpOIEecCy, Lenu MojaenupoBanus. Gopmanuzanus
MPUKJIAAHBIX 3a]1a4.

[IpencraBienne pe3yabTaToOB MOJACIUPOBAHUS B BHUJE, YIOOHOM JUIst
BOCIIPHSATHS 4eJIOBEKOM. [ 'paduueckoe npeAcTaBieHne JaHHBIX (CXeMbl, TAOJIHIIbI,
rpadukn).

['padbr. OcHoBHBIE MOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MAaTpHI] CMEXHOCTH, BECOBBIX MATPHUI, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMHUYECKUX 3a7la4, CBSI3aHHBIX C aHamm3oM TpadoB (mOCTpoeHue
ONTHUMAJIIBHOTO TYTU MEXAy BepuimHaMu rpada, OomnpeleseHue KOJIUYeCTBa
Pa3TUYHBIX TyTEH MEXAY BEpIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOT0 Ipada).

HepeBbsi. bunapHoe aepeBo. JlepeBbsi moucka. CriocoObl 00xoza jaepeBa.
[IpeacraBnenue apupMeTHUECKUX BBIPAXKEHHUI B BHJIE AepeBa. [[ucKpeTHble Urpbl
JIByX UTPOKOB C moiHOM uHpopManueit. [loctpoeHue nepeBa nepedbopa BapuaHTOB,



ONHCaHUE CTPATErnH UTPhbl B TaOIUYHONU (hopme. BBIMTpHILIHbIE U TPOUTPHILIHBIE
NO3ULMN. BBIMTPBIIIHBIE CTPATETUN.

CpencrtBa MCKyCCTBEHHOrO0 MHTeIiekTa. CepBUCHl MAIIMHHOTO IMEpeBoja U
pacrio3HaBaHusi yCcTHOM peun. KornutuBHbie cepBuchl. MaenTudukamnus u nouck
HU300paKeHUH, pacro3HaBaHue JIWIL. CamooOyyaromuecs CHCTEMBI.
M cKycCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmoiap30BaHHE METOIOB
UCKYCCTBEHHOI'0 MHTEJUIEKTa B oOydaronmx cucremax. Mcrnonb3oBaHue METOJIOB
UCKYCCTBEHHOI'0 MHTEIIEKTa B poOoToTexHuke. MuTepHer Bemeil. [lepcnexkTuBbl
Pa3BUTHS KOMITBIOTEPHBIX HHTEJUIEKTyaIbHBIX cCUCTEM. HeilpoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHHUE

dopmanuzanys NOHATUA aroput™Ma. MammnHa TerOprHIra Kak YHUBEPCAJIbHAS
Mozenb BeruuciaeHui. Tesuc Yépua—Twropunra.

OueHka CIOXHOCTH BbluMcleHUU. Bpemst pa®oTel 1 00BEM HCHOIB3yEMOMR
naMsATH, WX 3aBUCUMOCTh OT pa3Mepa HCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKOM  CJIOKHOCTH  AJITOPUTMOB. AJITOPUTMBI  MMOJIMHOMHUAIBHON
cinoxHocTH. [lepebopHbie anroputmsl. [IpuMepbl pa3nuyHbIX aIrOPUTMOB PEILICHUS
OJIHOM 3aJ1a4M, KOTOPbIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[louck mpocThIX 4ucend B 33JaHHOM JIMAla30HE C IMOMOIIBIO aJIrOpUTMa
«penieto IparocheHar.

MHoropa3psiiHble eJIble YUCIa, 3aJa41 JUIMHHON apu(pMeTHKN.

CnoBapu  (accollMaTHBHBIE MAacCUBBI, OTOOpakeHMsI).  XOII-TAOJIUIIbI.
[TocTpoenune anpaBUTHO-4ACTOTHOTO CJIOBAPS JUIsl 3aJJaHHOTO TEKCTA.

Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOTO BbIpaXeHHsS. BrluncieHue
apu(pMETHIECKOTO BBIPAKEHMUSI, 3aITUCAHHOTO B TOCTPUKCHOHN (opme.

Ouepenu. Mcnonb3oBanue odepeam il BpEMEHHOTO XPAaHEHHUs JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaJIBHOIO OCTOBHOIO J€peBa
B3BELIEHHOIO CBSA3HOTO HEOpUEHTHUpoBaHHOro rpacda. KomudecTBo pazinyHbIX
nyTeld MeXay BEepIIMHAMU OPUEHTHPOBAHHOTO AIlMKINYECKOro rpada. Aaroputm
JIeUKCTpHL.

HepeBps. Peanmnszanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. [IBonuHbIE
(Ounapubie) naepeBbs. I[locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpAKEHUs. PeKypcuBHBIE anroputMbl 00xona AepeBa. Vcrnonb3oBaHHE CTEKa U
odepeau s 00Xo/1a 1epeBa.

JluHamMu4eckoe INpOrpaMMHpPOBAaHME Kak METOJ pelleHus 3a1ad ¢
COXpaHEHUEM MPOMEKYTOUHBIX PE3yJbTaTOB. 3aJayM, pEIIaeMble C TMOMOIIbIO
JUHAMUYECKOTO MPOTrPaMMUPOBAHMS: BBIUMCIECHUE PEKYPCUBHBIX (YHKIIHA,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALIUH.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMupoBaHu. OOBEKTHI U
kiaccel. CBoiicTBa M MeTO/lbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJINU3.



Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO TOJXOJA.
WNukancynsauus, HacaeqoBaHUE, MOIUMOPPU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
noJib3oBaTess. Mcronb30BaHME TOTOBBIX YIIPABISEMbIX 3JIEMEHTOB /151 TOCTPOEHUS
uHTepdeiica.

O0630p  s3pikOB  mporpammupoBanusi.  [lonarue o  mapaaurmax
IpOrpaMMHUPOBaHUS.

HNudopmanuoHHbIe TEXHOJIOT U

Otanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAHMS: IOCTAHOBKA
3amauu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJEIH, KOMITBIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIUPOBAHUS.

JluckpeTtuzanuss TpU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MoenupoBanue IBkeHus. MojaennpoBanue OMOIOTHUECKUX CUCTEM.
MaremaTuyeckue MOJIeId B SKOHOMHKE. BBIYMCIUTEIbHBIE 3KCIEPUMEHTHI C
MOJEJISIMU.

OO0paboTka pe3yJbTaTOB 3KCHEpUMEHTa. MeToJ HauMEHBIIMX KBaJApaTOB.
OueHka YHCIOBBIX MApaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIEPUMEHTA.

BepostHoctapie  Mozenu.  Meroast Monte-Kapno.  MmurtaunonHoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KUBAHHS.

Tabnuunble (pensaMoHHBbIC) O0a3bl JaHHBIX. Tabnuiia — TpeACTaBICHUE
cBeJleHni 00 OMHOTHHHBIX 0OBekTax. Iloise, 3amuchk. Kmrou tabaumel. Pabora ¢
roToBoil 0a30if JaHHBIX. 3amonHeHue O0a3pl AaHHBIX. [lomck, copTupoBka u
bunbTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY NTaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncinsemsbie noss B 3ampocax.

MHorotabiuunbie 6a3bl JaHHBIX. THIBI CBSI3el MEX Ty Tabiuiiamu. BHemHui
kitod. [lenoctHocTh 0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

HNuTepuer-npuiioxenus. [loHaTHE O CEpBEPHON U KIMEHTCKOW YaCTsIX CauTa.
TexHoorust «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HEAOCTATKU. OCHOBBI A3bIKA
HTML wu xackaanwix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3memnenme BeO-caitToB. Ycmyra XxocTuHTa. 3arpyska ¢aiaoB Ha CaT.

BBon m300pakeHuii C HUCMONB30BAHUEM PA3IUYHBIX HMU(PPOBBIX YCTPOICTB
(mdpoBbIX (poToanmapatoB U MHUKPOCKONOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'padmueckuii pegakrop. Paspemenne. Kagpuposanue. VcripaBnenue
nepcrekTuBbl.  ['mctrorpamma. Koppekiuss  ypoBHEH, KOppeKuusl — IIBETa.
ObecuBeunBaHrue UBETHBIX H300paxeHuil. Perymsb. Pabota ¢ oOmactamu.
OUIbTpPHL.



MHorocnoliHple u300pakeHus. TekcroBele cion. Macka cnos. Kananebl.
Coxpanenue BblJeneHHONW obOnactu. [loaroroBka wiutocTpauuii Juisi BeO-CaiToB.
AHHUMHPOBaHHBIE U300pAKEHUS.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHHe mMOpsSAKa 3JIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. [ 'pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaiius pacTpoBbIX H300pa’KEHUN.

[IpuHUMIIBI TOCTPOEHHUS U PEITAKTUPOBAHUS TPEXMEPHBIX Mojieneld. CeTouHbIe
Mojzenu. Marepuanel. MoaenupoBaHue HMCTOYHUKOB oOcBemieHus. Kamepsl.
AnnutuBHble TexHoJOTUU (3D-nipunTepsl). [loHsTHE O BUPTYalNbHOU pEaIbHOCTH
Y JIOTIOJIHEHHOM PEAIbHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A ITPOI'PAMMEI 11O
MHO®OPMATUKE (YT JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHET'O
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yibTaThl  OTPAXKAIOT TOTOBHOCTh H  CIIOCOOHOCTH
oOydJaronmxcsi pPyKOBOJCTBOBAaThCS CGHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHEHTAIUM, TO3UTUBHBIX BHYTPEHHHUX
yOeXKJIeHUN, COOTBETCTBYIONIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
00111eCTBa, paCIIUPEHUE KUZHEHHOI'O OMbITa U OMbITA JEATEIBHOCTH B IMPOIECCE
peanu3anMyd  CpeACTBAaMU  y4eOHOTO TpeAMETa OCHOBHBIX  HAIpPaBJICHHM
BOCIIUTATEILHOU €SI TENBHOCTH.

B pesynpraTe u3yueHus WHPOPMATHUKKM Ha YPOBHE CpEIHEr0 OOIIero
oOpazoBaHust y oOyuaronierocst OyayT chOpMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yJbTaThI:

1) rpaaaHcKoro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD IPAXKIAHCKOM MO3UIIUU 00YUAIOIIErocsl Kak aKTUBHOTO T
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, YBaXKEHUE 3aKOHA
¥ TPaBOMNOPANIKA, COOJIOIEHHE OCHOBOMOJATAONINX HOPM HH(POPMAIIMOHHOTO
npaBa ¥ HHGOPMAIIMOHHON 06€30MaCHOCTH;

NPUHATHE TpaAULIMOHHBIX HallMOHAJIbHBIX, 00IIeYeTOBEYECKUX
TYMaHUCTUYECKUX U JIEMOKPATUUYECKUX 1IECHHOCTEH;

TOTOBHOCTh IMPOTUBOCTOATH HWJCOJOTUU JIKCTPEMH3Ma, HAlMOHAIW3MA,
KCeHO()OOMHM, JUCKPUMHUHAIIMK TI0 COIHMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B MHTEpPECax TIpa)aaHCKOTrO
00111ecTBa, y4aCTBOBAaTh B CAMOYIIPABJICHUH B 00111c00pa30oBaTEIbHON OpraHu3auu
U JI€TCKO-IOHOIIIECKUX OPTaHU3aIUsX;

YMEHHE B3aHMOJICIICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYCHUSIMU;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKON Ipak IaHCKOW WICHTHYHOCTH, TATPUOTU3MA,
YBaXKEHHS K CBOEMY Hapo]ly, UyBCTBAa OTBETCBEHHOCTH Iepen PoauHol, ropaoctu
3a CBOHM Kpa#, cBOXO PonuHYy, CBOM SI3bIK M KYyJNbTYpy, HNPOILIJIOE U HACTOAIIEE
MHOTI'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U
MPUPOHOMY HaCIEAUI0, TaMIATHUKAM, TPAIULIUAM Hapoa0oB Poccuu, noCcTUKEHUSAM



Poccun B Hayke, UCKycCTBE, CIIOPTE, TEXHOJOTUSIX U TPYAE, IOHUMAHUE 3HAYEHUS
UH(OPMATUKY KaK HAYKU B KU3HU COBPEMEHHOTO OOIIECTBA;

ujeiickasg yOeKIeHHOCTb, TOTOBHOCTh K CIIy’K€HHIO M 3ammre OTeyecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEH POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHCIIC B
cetu MHTepHeT;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM U (WJIM) IPYyTUM YJieHaM
CEMbH, CO3[IJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOIO MPUHATHS LIEHHOCTEW CEMENHOU
KU3HU B COOTBETCTBUU C TpaAUIUsIMU Hapo 0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAss OCTETHKY HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyJa U OOIIECTBEHHBIX OTHOIICHUI;

CIIOCOOHOCTh BOCIPUHUMATH PAa3UYHbIE BUJIBI HCKYCCTBA, TPAIULUU H
TBOPYECTBO CBOETO U JIPYTMIX HAPOJOB, OUIYIIATh 3MOIMOHAIBHOE BO3JCHCTBUE
UCKYCCTBAa, B TOM YHCJE€ OCHOBAaHHOTO Ha MCMOJH30BAHUM HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

yOEXJAE€HHOCTh B 3HAUMMOCTH JJIsl IMYHOCTU U OOIIECTBa OTEYECTBEHHOTO U
MHUPOBOTO HUCKYCCTBA, JSTHHYECKUX KYJIbTYPHBIX TPAJULUA U HAPOJHOIO
TBOPYECTBA;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) pu3uuecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  3/I0POBOTO W Oe3omacHOro  oOpa3a  KH3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBbIO, B TOM UHUCJIE 32 CUET COOTIOICHUS
TpeOOBaHMII  Oe30macHOl  AKCIUlyaTallud  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

nOTPpeOHOCTh B (DM3UYECKOM COBEPINIECHCTBOBAHUM, 3aHSATHUSX CIOPTHUBHO-
03JI0POBUTEIILHOUN AEATEIBHOCTHIO;

AKTUBHOE HETIPUSTHE BPEAHBIX MPUBBIYEK U MHBIX (DOPM MpUUMHEHHUS Bpena
(bU3UYECKOMY U TICUXUYECKOMY 37I0POBbIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAaHHE [IEHHOCTH MacCTEPCTBA, TPYA0TIO0HE;



FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHAITh TaKyIO JEATEIbHOCTD;

uHTEpeC K cdepaM MNpOoPECCHOHATBHON AESITENbHOCTH, CBS3aHHBIM C
uH)OPMATHKOM, MPOTPpaMMUPOBAHUEM W HH(POPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAHHBIMH Ha JOCTIKCHHMSIX HAayKM HH(QOPMATUKH M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBepIIaTh OCO3HAHHBIA BbIOOp Oyayied npodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpPA30BaHHWIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMUSHUSA
COIMATTbHO-D)KOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATBLHON
Cpelnbl, 0OCO3HAHME TII00ATHHOTO XapaKTepa IKOJIOTOYECKHUX POoOIeMm;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JICMCTBUN B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUHATUE IEHUCTBUM, TPUHOCALINX BPEJ OKPYKAIOLIEH CPEAE;

yMEHHUE TMPOTHA3UPOBATH HEOJATOMPHUATHBIE SKOJOTUYECKHUE TOCIEIACTBUS
MPEANPUHUMAEMBIX JIEMCTBUM, TPEIOTBPAIIATH HX;

pacIIMpeHne OMbITa ACATEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH;

OCO3HaHME TJI00ATIBHOTO XapaKTepa JKOJOTHYECKUX MPOOJieM U MyTel X
pelieHus, B TOM 4YHUCI€ C Yy4YETOM BO3MOXHOCTEH  HMHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIDKCHHUSIM Hay4YHO-TEXHHMYECKOIo Iporpecca Hu
0011IeCTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJIU UHPOPMAIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHSX
udpoBoil TpaHchopMalMM MHOTUX c@ep >KU3HH COBPEMEHHOTO OOIIECTBa,
OCHOBAHHOTO Ha JAMAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpEJCTBa
B3aMMOJICHCTBUS MEXK/Ty JIFOJbMH U MIO3HAHUS MUPA;

OCO3HAaHHME ILIEHHOCTHM HAYyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOCKTHYIO M MCCIIEA0BATEIbCKYIO ACATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B nporiecce nocTrxeHust TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS ITPOTPaMMBbI T10
nHpOpPMATHKE y OOyYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIA HHTEIIJICKT,
peanoiaaralmuii copMupoBaHHOCTD:



CaMOPETyJIMPOBAaHUs, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTb aJalTUPOBATHCI K
SMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlMH, BKJIIOYAKOMIECH CTPEMIICHUE K JOCTHKCHUIO LEIU U
yClexy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHUE JE€UCTBOBATH, MCXOJd W3 CBOUX
BO3MOXKHOCTEH;

SMITATHUH, BKJIFOYAIOIIEH CIIOCOOHOCTH ITOHMMAaTh SMOIIMOHAJILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COITMAJIBLHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BHICTPAMBATh OTHOIICHHUS
C APYTUMH JIFOIbMH, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe u3zydeHuss MHGOPMATHUKM HA YpPOBHE CPEAHEro OOLIEro
obOpa3oBanuss y oOyuatomierocs OyZyT CQOpPMHpPOBAHbI METalpeIMETHBIE
pe3ysbTaThl, OTPAKEHHbIE B YHMBEPCAIbHBIX yUEOHBIX ACHCTBUSIX, & UMEHHO —
[O3HABaTe/IbHbIE  YHUBEPCAJIbHBIE yueOHbIE JAECUCTBUS, KOMMYHHKAaTHUBHbBIE
yHUBEpCalbHble Y4YeOHbIE NEUCTBUS, PETyISTUBHbIE yHUBEpCAIbHbIE Y4YEOHbBIE
NENCTBUSA, COBMECTHAS NEATEIbHOCTD.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aAKTyaJIU3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATh CYILICCTBCHHBIN MpPU3HAK WM OCHOBAHUS i1 CpPaBHEHWS,
KJaccuukanuu u 0000IIeHHUS;

ONpENCNATh IENU MCSITEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JTOCTHKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajdu3a WMEIOITUXCS
MaTepUalibHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJILTATOB
1[EJISIM, OIICHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH,

KOOPJAMHUPOBATH U BHITIOJIHATE PA0OTY B YCIOBUAX PEaIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh HABBIKAMHU YUCOHO-HCCIIEIOBATEIILCKOM M IIPOCKTHOM JIEITSIIBHOCTH,
HaBBIKAMU  pa3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K



CaMOCTOATEJIbHOMY MOUCKY METOJIOB PEIEHUs TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

OCYLIECTBJISATh Pa3jiU4HbIe BHJIbI JESITEIBHOCTH IO TMOJYYEHHIO HOBOIO
3HaHUS, €ro MHTEpIpeTalud, NpeoOpa30BAHUI0 M IMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalUsX, B TOM YHCIE MpPH CO3JaHUU YYEOHBIX U COIHMAJIbHBIX
IPOEKTOB;

(dbopMHUpOBaTH HAYYHBIH TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIE 33Jauyud B 00pa30BaTeIbLHOU
NEATENBHOCTH U XKU3HEHHBIX CUTYaLIHSX;

BBISIBJISIT NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTATh TUNOTE3Y €€ PeIlIeHUs], HAXOAUTh apTyYMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBAaTh IOJIYYEHHbIE B XOJE€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

pa3pabaTbiBaTh IUIAH PELICHHS] NPOOJEMBbI C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

OCYIIECTBIIATh LIEJCHANPABICHHBI MOMCK IEpEeHOoca CPEJCTB U CIHOCOOOB
NENCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MJIEH, MpeularaTb OPUTMHAIBHBIE MOAXOAbI U PELICHMUS,
CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

BJIa/IETh HABBIKAMH MOJyYEHUsI MHPOPMAIUHN U3 UCTOYHUKOB Pa3HbBIX THUIIOB,
CaMOCTOATEJIBHO  OCYLIECTBJISTh  TOWCK,  AaHAJINW3, CHCTEMATH3alUI0 U
MHTEPIIPETALNIO HH()OPMALIMY PA3IMUHBIX BUAOB U (POPM IIPEICTABICHMUS;

co3JaBaTh TEKCTbl B pa3lMyHbIX (opmatax ¢ y4YETOM Ha3HAUCHUS
uHbOpMallMl W  LEJNEBOW ayAWTOpPHM, BBIOMpas ONTHUMAIbHYI (opmy
IPEICTABIICHNS U BU3yaJIN3aL1y;

OLIEHHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(QOpPMAIMH, €€ COOTBETCTBUE
PABOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUWA B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLOHHBIX
3a]1a4 ¢ COOII0eHNEM TPEOOBAHNUN SPTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,



pecypcocOepekeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0Ee30I1aCHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUS

1) oO1enme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBAa OOIICHHs, MOHUMAaTh 3HA4YCHHE
COLIMAJIbHBIX 3HAKOB, PAcCHO3HAaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CHUTyallMil
CMSATYATh KOH(JIUKTHI,

BJIQJICTh  Pa3IUYHBIMH  CrocoO0amMu  OOIIEHHWS W B3aUMOJCHCTBHS,
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIC CUTYAIINH;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOIH30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

MOHUMATh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI;

BBIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHH C Y4ETOM 0OLIUX
MHTEPECOB M BOZMOKHOCTEH Ka)JI0TO YjieHa KOJUIEKTHBA;

OpPUHUMATh LIE€TM  COBMECTHOM  J€ATENbHOCTH, OPIraHU30BBIBATH U
KOOPAWHHUPOBATh JEHCTBUS IO WX JOCTMIKCHHIO: COCTaBIIATh TUIaH JICWCTBUH,
pacmhpenenarTb poid C y4€TOM MHEHHH y4YaCTHUKOB, OOCYXIaTh pE3yJbTaThI
COBMECTHOU padoThI;

OLIEHHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJI0r0 YYaCTHHKA KOMaH/Ibl B 00U
pe3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIC TPOCKTHI, OICHUBATh HWACH C TO3WUIMH HOBHU3HBI,
OpPUTHHAIBLHOCTH, MPAKTUYECKON 3HAYUMOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/IEUCTBUS;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

1) camoopranusanus:

CaMOCTOSITEIIBHO OCYILECTBIIITh MO3HABATEIBHYIO ACSATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;



CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELIECHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MTPENIIOYTEHUH;

JABATh OLICHKY HOBBIM CHUTYaLIHsIM;

pacIMpsATh paMKH Y4€OHOI0 peAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIcHHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYyAULUU B
pasHbIX O0NacCTAX 3HAHHWM, MOCTOSHHO TMOBBIIIATH CBOM 0O0pa3oBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIENSAM;

BJaJeTh HABbIKAMU  MO3HABATEJNIbHON  pedrexkcun Kak  OCO3HaHUs
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX PE3YJIbTATOB U
OCHOBaHUM, UCIOJIb30BaTh MPUEMBI peIEKCUHN Ji1 OLEHKHU CHUTYyalluH, BblOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OILICHUBATH PUCKM W CBOEBPEMEHHO IIPUHUMATh PEHIEHHsS 10 HX
CHIKEHHIO;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYrMX IIpM AaHAJIN3E€ pEe3yJIbTaTOB
NEATEIIbHOCTH.

3) 3MOLUOHANBbHBINA HHTEJICKT, IPEeAN0JIAraloIMi cpopMUPOBAHHOCTD:

CaMOCO3HaHUE, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHUATh CBOE AMOIMOHAIBHOE
COCTOSIHME, BUJETh HAIPABJICHUS PAa3BUTHUs COOCTBEHHOM AMOLIMOHAIBHOM cdepsl,
OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAaHUS, BKIIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBECTBEHHOCTh 3a CBO€ IIOBEJEHUE, CIIOCOOHOCTh  aJalnTUpPOBAThCA K
YMOLMOHAIBHBIM T3MEHEHUSM U IPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIIOYAIOLIEH CTPEMJICHUE K JTOCTHKEHMIO LIEJIN U
yCexy, ONTUMHU3M, UHUIUATUBHOCTb, YMEHHUE JEHCTBOBATh, TCXOAS U3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €T0 MPU OCYIIECTBICHUH KOMMYHHUKAIMU, CIHOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCA, IPOSIBIISITH UHTEPEC U Pa3peIiaTb KOHPIUKTHI;

4) npuHATHS ce0sl U IPYTrUx:

OPUHUMATh ceOsl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;



II[PUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIHUOKY;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYrOro 4YeJoBeKa.

HPEJMETHBIE PE3YJIBTATBI

B mpouecce u3ydenus kypca uHMDOpPMATHKUA YIIIyOJEHHOTO YpOBHS 6 10
Kacce 00y4aromuMucs Oy Iy T TOCTUTHYTHI CIIeIYIOIIUE IPEAMETHBIC PE3YIbTaThI:

BJIQJICHUE TIPEACTABICHUSAMH O POJM HWHGOPMAIIMKM W CBSI3aHHBIX C HEH
MpOIIECCOB B TMPHUPOJEC, TEXHUKE U OOIIECTBE, MNOHATUIMHU «HUH(OOPMALIUS,
«H(POPMAITMOHHBIN MPOIIECCH, «CUCTEMAY, «KKOMIIOHEHTHI CUCTEMBI», «CUCTEMHBIN
b dexT», «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMA YIIPaBICHUSY;

BJIQJCHUE METOJaMH ITOMCKa HWHpoOpManuu B ceTH HWHTEepHET, yMeHHUE
KPUTHYECKU OIICHUBATh WH(OpMAITHIO, TTOYICHHYIO U3 ceTu MHTepHeT;

YMEHUE XapaKTepHW30BaTh OOJbIIME JaHHBIC, MPUBOJUTH TPUMEPHI
UCTOYHUKOB WX TIOJYYeHHS W  HAMNpaBICHUS  HCIOJIb30BAaHUS, YMEHUE
KJaccu(UIMPOBATh OCHOBHBIE 3a/1aud aHall3a JaHHBIX (MPOTHO3UPOBAHUE,
Kjaccuduxanus, KJIacTepHU3alus, aHaIM3 OTKJIOHEHU), TOHUMATh
MIOCJICIOBATEIHPHOCTD PEIISHUS 3a7a9 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKAa H OIICHKAa KadecTBa [AHHBIX, BHIOOP W/WIM TOCTPOCHHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allus TaHHBIX, MHTEPIPETALNs PE3yIbTaTOB;

NOHMMAaHUE OCHOBHBIX MPHUHIMIIOB YCTpPOWCTBA W (YHKUHMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB, TCHACHIIMN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIAJICHUE HAaBBIKAMU PaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIaMU TTPOTPAMMHOTO OOeCIieueHus Ui pelIeHus] y4eOHBIX 3a/1a4 M0 BHIOpAaHHOU
CHeIATN3aIHH;

HAJTMYHE MPEICTABICHUN O KOMITBIOTEPHBIX CETAX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITAIIAX OPTaHU3ANNHA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedt, 00 OOmMMX MPUHIMUIIAX pPa3pabOTKu W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUIOKEHNM;

MOHUMaHKE yrpo3 HH(POpPMAIMOHHOM 6€30MaCHOCTH, UCIIOJIb30BAHUE METOIOB
U CPEICTB MPOTUBOJCHUCTBUS 3TUM Yrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
PEIOTBPAIIAIONINX HE3aKOHHOE PACTPOCTPAHCHHUE TMEPCOHAIBHBIX JIaHHBIX,
coOmio/ieHne TpeOOoBaHUN TEXHUKH OE30MacHOCTH W TUTHEHBI Mpu padoTe ¢
KOMITBIOTEpAMH U JAPYTUMHU KOMIIOHEHTaMHU IU(PPOBOro OKPYKEHHsI, IOHUMAHUE
IIPABOBBIX OCHOB HCITOIH30BaHUS KOMITBIOTEPHBIX IIPOTpaMM, 0a3 TaHHBIX U pa0OTHI
B cetu MHTEPHET;



MOHMMAHUE OCHOBHBIX TMPHUHIUIIOB JUCKPETU3AUU PA3TUYHBIX BHUIOB
uHpoOpMaIlMK, YyMEHHUE ONpelnesTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpa@uYecKuX M 3BYKOBBIX JAHHBIX IMPH 3aJaHHBIX TMapaMeTpax AUCKPETHU3AINH,
yYMEHUE ONPEACIIATh CPEAHIOI0 CKOPOCTh Mepeavun JaHHBIX, OIICHUBATh M3MEHEHNE
BPEMEHU TMepeayrl Tpu HW3MEHEHUH HWH(OpPMAIMOHHOTO 00bEéMa MaHHBIX U
XapaKTEPUCTHUK KaHalla CBA3H;

BJIQJCHUC TEOPETHYECKHM  aIlllapaToM, IO3BOJISIONIAM  OCYIICCTBIISITH
IPEACTABIICHUE 3aJaHHOTO HATYPAIBHOTO 4YHCIAa B PA3JIHYHBIX CHCTEMax
CUHCJICHHSI;

yMEHHUE HCIIOIBH30BaTh MPU PEIICHUH 3a/iady CBOWCTBA MO3UIIMOHHOW 3aIMCH
YHCell, alTOPUTMA MMOCTPOCHHUS 3aMMCH YUCia B MO3UIIMOHHON CUCTEME CUMUCTICHUS
C 3a/IaHHBIM OCHOBAaHHMEM U TOCTPOCHHS YHUCIa MO0 CTPOKE, COJIEpIKAIIel 3aIluch
ATOTO YUCJIA B IO3UIIMOHHON CHCTEME CUHCIICHUS C 3aITaHHBIM OCHOBAHHUEM, YMCHHE
BBITIOJTHATH apu()METHUUECKHE OTIepaIlii B TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

yYMEHUE BBINOJIHATH MPe0oOpa30BaHMs JIOTMUECKUX BBIPAXXEHHUH, HMCIOIb3YS
3aKOHBI aiareOphl JIOTUKM, YMEHHE CTPOUTHb JIOTUYECKOE BBIPAKECHHUE B
JTU3BIOHKTUBHON W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOUN TabmuIle
WCTUHHOCTH, HWCCJENI0BAaTh OOJACTh WCTHHHOCTH BBICKA3BIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PEIIaTh HECIOXKHBIC JIOTHYECKHNE YPABHEHHS U CHCTEMbl YpaBHEHUM;

NOHUMaHuEe 0a30BBIX AITOPUTMOB OOpPAOOTKM YHCIOBOM M TEKCTOBOM
uHpopMaIuu (3aruch Yucesl B MO3UIIMOHHOW CHCTEME CUMCIICHUWS, HaXO0XJICHUE
BCEX MPOCTHIX YUCEN B 3aJ]JaHHOM JHaIa3oHe, 00paboTka MHOTOPA3PSAHBIX IEITbIX
YHUCEJI, aHAIU3 CUMBOJBHBIX CTPOK M JAPYTHX), aITOPUTMOB MTOUCKA U COPTUPOBKH,
yMEHHUE OMNpPENeNsATh CIONKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MaccuBa, MepeOOopHbIE
AITOPHUTMBI, TIBOUYHBIA MMOUCK) M MPUBOAWTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
pa3HO CI0KHOCTH JJIs PEIICHUsI OJTHOM 3a/1a4H;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHussMH O 0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIE  YIIPaBJISIOININE
KOHCTPYKIIUH, YMEHHE OCYIIECTBIATh aHAIW3 MPEIJIOKCHHOW IMPOTPaMMBI:
OTIPEIEIATh PE3yIbTAThl PA0OTHI MPOTPAMMBI MPHU 3aJAHHBIX MCXOJHBIX JAaHHBIX,
OTIpeNeNsaTh, MPU KAKUX HCXOJIHBIX JTaHHBIX BO3MOXKHO IOJYYEHHE YKa3aHHBIX
pE3yIbTaTOB, BBIABIATH JIAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMOKEe B paboTe
IPOrpaMMmbl, (GOPMYJIUPOBATH MPEII0KEHHUS 110 YIYUIISHUIO MPOTPAMMHOTO KOJIa;

YyMEHHUE YHWTaTh W TIOHMMATh MPOTPAMMBI, PEANTH3YIONINE HECI0KHBIC
ANTOPUTMBI 00PAOOTKU YHCIOBBIX U TEKCTOBBIX JIAHHBIX (B TOM YHCIIE MACCHBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOpAHHOM JIJIi M3YYECHHS YHHBEPCAJIHLHOM SI3bIKE
nporpaMMmupoBaHusi Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#),



aHAJIM3UPOBATh AJITOPUTMBI C HCIIOIb30BAaHUEM TAOJIUI TPACCUPOBKHU; ONPEAEIAThH
0€3 NCI0JIb30BaHUS KOMIIBIOTEPA PE3YJIbTAThI BBINOJIHEHNS HECIIOKHBIX IPOrPaMM,
BKJIFOUAIOIINX LUKJIbI, BETBICHHUS U TMOANPOTPAMMBI, MPHU 33JaHHBIX HCXOJHBIX
JAHHBIX; MOJAU(PHUIMPOBATH T'OTOBBIE MPOTPAMMBbI Il PELICHUS HOBBIX 3ajady,
UCIIOJI30BaTh MX B CBOMX IMpPOrpaMMax B KadyecTBE MOJIporpamm (Ipouenyp,
byHKIUH);

YMEHHUE pealn30BbIBATh ATallbl PEIICHMs 3aJlad Ha KOMIIBIOTEpE; YMEHHUE
peann30BbIBaTh Ha BBIOPAHHOM JUISl U3YUYEHUS SA3bIKE POTPaMMHUPOBAHUS BBICOKOTO
ypoBas (ITackans, Python, Java, C++, C#) TumoBbie anroputMbl 00pabOTKH YUCE,
YHUCJIOBBIX IIOCIEOBATEIIBHOCTE W MAaCCHBOB: IPEJICTABICHHE YHUCIa B BHJE
Habopa MPOCThIX COMHOXHTENEH; HaX0KJIEHUE MaKCUMalbHOM (MHHUMAJIbHON)
nu(pbl HATYPAIBHOIO YKCIA, 3aMIMCAHHOIO B CHCTEME CUMCIIEHUSI C OCHOBAHUEM,
He mnpeBblatomuM 10; BblUKCIeHUE OOOOIIEHHBIX XapaKTEPHUCTHK 3JIEMEHTOB
MacCHBa WJIM YUCJIOBOW IOCJIEA0BATEIBHOCTH (CyMMBI, ITPOU3BEIEHUS CPEIHETO
apu(pMeTUYECKOro, MUHUMAIBHOIO M MAaKCHUMAaJbHOTO 3JEMEHTOB, KOJUYECTBO
AJIEMEHTOB, YJOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO); COPTHUPOBKY 3JIEMEHTOB
MacCHBa;

YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHl U
JEMOHCTPALIHOHHBIE MAaTEPHAJIbI C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHbBIE TAOJUIIBI JJIS aHAJIM3a, NPECTaBICHUS
1 00pabOTKH JaHHBIX (BKJIIOYAsi BBIYUCIEHUE CYMMBbI, CPETHETO apU(PMETUIYECKOTO,
HauOONbIIEr0 ¥ HAUMEHBLIETO 3HAYCHUN, pEIICHHE YypaBHEHUH, BBIOOP
ONTHMAJBHOIO  pelleHus, MnoAdOp JMHUU  TpPEHJa, peueHue  3ajad
IPOrHO3UPOBAHMUS).

B npouecce usydenus kypca MH(GOpPMATHUKU YIIIyOJ€HHOTO YpoBHS 6 11
Kacce 00y4arImUMHCs OyyT TOCTUTHYTHI CIIEIYIOLIUE IPEAMETHBIE PE3YIIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JOIMYCKAIOIIUE OJHO3HAYHOE
JEKOAMPOBaHUE cOooOmeHnl (npedUKCHbIE KOJbI), HCIONBh30BaTh MPOCTEHIINE
KO/Ibl, KOTOPBbIE MO3BOJIAIOT OOHAPYKUBATh U HUCIIPABIATH OIIMOKU NP Mepeaayde
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHHUS TPH HU3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHHIIMIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHME pellaTh aJrOPUTMHUUYECKUE 3aJjau, CBSI3aHHBIE C aHAJIU30M TrpadoB
(331241 MOCTPOEHUSI ONTUMAJIBHOTO ITyTH MEK/y BeplunHaMu rpada, onpeaeneHus
KOJIMYECTBA paA3JIMYHBIX NyTe MEXIy BEpPIIMHAMHU OPHUEHTHPOBAHHOTO
aIMKINYecKoro rpada), ompenenarb KpaTyailliuid MmyTh BO B3BEIIEHHOM TIpade,
YMEHUE WCIIOJIb30BaTh JEPEBbS NPHU AHAINW3E W IOCTPOEHUU KOJIOB M IS
IpEICTaBICHU apu(PMETUUYECKUX BBIPAXKEHUH, MPHU pPELICHUM 3a7ad IOUCKa U



COPTHUPOBKHM, YMEHUE CTPOUTH JEPEBO UIPbl MO 3aJaHHOMY AaJIrOPUTMY,
pa3pabaTbIBaTh 1 0OOCHOBBIBATH BHIUTPBILIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaTbiBaTh U pEANTM30BBIBATH B BHUIE NpOrpaMM 0a3oBbIC
QITOPUTMBI, YMEHHE HCIIOJIb30BAaTh B MPOTpaMMax JaHHBIC PA3IUYHBIX THIIOB C
y4€TOM OrpaHMYEHHUIl Ha JUana30H UX BO3MOXKHBIX 3HAU€HUH, MPUMEHSITHh NpU
pelIeHNH 3a/1a4 CTPYKTYPHI JaHHBIX (CIIMCKH, CIOBAapH, CTEKH, OYEPEaH, IePEBbs),
UCTIONb30BaTh 0a30BbIE OMEpalid CO CTPYKTypaMH JIaHHBIX, HPUMEHSATH
CTaHIapPTHBIE U COOCTBEHHBIEC MOJAMPOrPaMMBI AJisi 00pabOTKM YHCIOBBIX JTaHHBIX
U CHUMBOJIBHBIX CTPOK, HCIOJIB30BaTh MpHU pa3paboTke MporpamMm OHOIHOTEKU
HOJNpPOrpaMM, 3HaThb (DYHKUHMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpellbl pa3padOTKU, YMEHUE HCIIOB30BaTh CPEICTBA OTIAKU IPOTPAMM B
cpelie MporpaMMHUPOBaHUsI, YMEHHE TOKYMEHTHPOBAThH MPOTPAMMBIL;

YMEHUE CO3aBaTh BEO-CTPaHHULIbI;

BJIa/ICHUE OCHOBHBIMU CBEJICHUSIMH 0 0a3ax JaHHBIX, UX CTPYKTYpE, CpPEACTBaxX
CO3/1aHUA U pabOThl C HUMHU, YMEHHUE MCIIOJIb30BaTh TAOJIWYHbIE (PESILIMOHHBIC)
0a3bl TaHHBIX , B YACTHOCTH, COCTABJIAThH 3alPOCHl B 0a3ax NaHHBIX (B TOM 4HCIIE
BBIUMCIISIEMBIE 3aIIPOCHI), BHITIOIHATH COPTUPOBKY U TIOMCK 3arrceil B 0a3e TaHHBIX,
HATOJHATH pa3pab0TaHHYIO 0a3y JaHHBIX U CIPABOYHBIC CHCTEMBI,

YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJENN JJIsl aHalln3a
00BEKTOB H IIPOIIECCOB: (POPMYINPOBATH LIEIb MOJICITUPOBAHMS, BBIIIOIHATH aHAIIN3
pE3yJIbTaTOB, TMOJYYCHHBIX B XOJI€ MOJICIMPOBAHUS, OIECHUBATH COOTBETCTBHE
MOJIETTH MOJIETUPYeMOMY OOBEKTYy WM TPOIeCcCy, MPEACTaBIATh Pe3yJIbTaThl
MOJICTMPOBAHUS B HATJISITHOM BHUJIE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCITIOJIb30BAaHUEM PAa3IMYHBIX CPEACTB LU(POBBIX TEXHOJOTHHA, TOHUMaHHE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIyT, IHU(PPOBBIX
00pa3oBaTENbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB pa0bOThI, BO3MOKHOCTEH M OTpaHUYCHUS
OPUMEHEHUSI TEXHOJOTMil MCKYCCTBEHHOI'O MHTEJIEKTa B PA3IMYHBIX 00JacTsIX,
HaJM4Me TMPEICTaBICHUM O Kpyre peliaeMblX 3agad MallMHHOTO OO0Yy4eHHUs
(pactio3HaBaHUs, KIaCCU(PUKAIIMU U MPOTHO3WPOBAHNS) HaJMYKE MPEACTaBICHUN
00  UCHONB30BAaHUM  HMHPOPMAIIMOHHBIX  TEXHOJOTMA B  Pa3IMYHBIX
npodeccruoHanbHbIX cepax.



TEMATHUYECKOE ITJIAHUPOBAHME, B TOM UHCJIE C YYETOM PABOYEN ITPOI'PAMMBI BOCITUTAHUS C YKA3AHUEM

KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHUE KAX 101 TEMBI

SJIEKTPOHHBIE
N3YUYAEMBIE PA3AEJIbI YVHEBHOI'O IIPEAMETA « MTHO®OPMATUKA» HA 10 11 BCEF'O (TUD®POBBLIE)
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A KIJIACC | KJIACC OBPA3OBATEJIbHBIE
PECYPChbI
1. IUPPOBASA I'PAMOTHOCTb 24 24
1.1. KOMIIBIOTEP - YHUBEPCAJIbHOE YCTPOMCTBO OEPABOTKU JJAHHBIX bubmoreka IJOK
6 6
https://m.edsoo.ru/af8b25f4
1.2. TIPOITPAMMHOE OBECIIEUEHUME 6 6 Bbubauoreka LIOK
https://m.edsoo.ru/f47857¢0
1.3. KOMIIBIOTEPHBIE CETU 5 5 bubmoreka ITOK
https://m.edsoo.ru/f47857¢0
1.4. MHOOPMALMOHHAS BE3OITACHOCTD 7 7 bubauoreka LIOK
https://m.edsoo.ru/af8b254
2. TEOPETUYECKHUE OCHOBbI HHOOPMATHUKU 42 23 65
2.1. TIPEACTABJIEHME NH®OPMAILIMU B KOMIIBIOTEPE 18 18 bu6nmoreka [JOK
https://m.edsoo.ru/af8b25{4
2.2. OCHOBEGI AJIT'EBPBI JIOI' MK 16 16 bubmoreka ITOK
https://m.edsoo.ru/af8b25f4
2.3. KOMIIBIOTEPHASI APUDMETHUKA 8 8 bu6mmoreka [JOK
https://m.edsoo.ru/af8b254
2.4. HHDPOPMALMSA 1 MTHOOPMAILIMPHHBIE ITPOLIECCHI 11 11 bubmoreka IJOK
https://m.edsoo.ru/f47857e0
2.5. MOJEJIMPOBAHUE 12 12 bu6mmoreka [JOK
https://m.edsoo.ru/af8b25{4
3. AJITOPUTMBI U ITPOTPAMMUWPOBAHUE 52 51 103
3.1. BBEJIEHHUE B ITPOTPAMMUNPOBAHHNE 14 14 bu6mmoreka IJOK
https://m.edsoo.ru/f47857¢0
3.2. BCIIOMOI'ATEJIBHBIE AJITOPUTMBI 10 10 bubmoreka ITOK
https://m.edsoo.ru/f47857¢0
3.3. UMCJIIEHHBIE METO/IbI 9 9 bu6mmoreka IJOK
https://m.edsoo.1u/f47857¢0
3.4. AJITOPUTMBI OGPABOTKIM CUMBOJIBHBIX JJAHHBIX 9 9 bubmoreka ITOK
https://m.edsoo.ru/f47857¢0
3.5. AJITOPUTMbBI ObBPABOTKN MACCHUBOB 10 10 bu6mmoreka [JOK
https://m.edsoo.1u/f47857¢0
3.6. DJIEMEHTBI TEOPUU AJIT'OPUTMOB 6 6 bubmoreka ITOK

https://m.edsoo.ru/f47857¢0
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3.7. AJITOPUTMBI U CTPYKTVYPBI JAHHBIX 28 28 http.//feior.edu.ru
3.8. OCHOBbI OFBEKTHO-OPUEHTHUPOBAHHOI'O ITPOI' PAMMUMPOBAHI A bubmuoreka LIOK
17 17
https://m.edsoo.ru/f47857¢0
4. ”HOOPMAIIMOHHBIE TEXHOJIOI'MHU 18 62 80
4.1. OBPABOTKA TEKCTOBBIX JOKYMEHTOB 10 10 bubmoreka ITOK
https://m.edsoo.ru/af8b25f4
4.2. AHAJIN3 JJAHHBIX 8 8 bubauoreka LIOK
https://m.edsoo.ru/f47857¢0
4.3. KOMIIBIOTEPHO-MATEMATHWYECKOE MOJIEJIMPOBAHUE 17 17 bubmoreka ITOK
https://m.edsoo.ru/f47857¢0
4.4. BA3bI JAHHBIX 12 12 Bbubauoreka LIOK
https://m.edsoo.ru/f47857¢0
4.5. BEB-CAUTBI 14 14 Bubnuoreka IJOK
https://m.edsoo.ru/af8b25f4
4.6. KOMIIBIOTEPHAS I'PA®UKA 12 12 Bubmuoreka LIOK
https://m.edsoo.1u/f47857¢0
4.7. 3D-MOJIEJNMPOBAHUE 17 17 bubmuoreka IIOK
https://m.edsoo.ru/f47857¢0
UTOIO 136 136 272



http://fcior.edu.ru
https://m.edsoo.ru/f47857e0
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IHPOBEPAEMBIE HA EI'D 10 HTHO®OPMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBbI CPEJHEI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoOBaHMSI

IIpoBepsiemble TpeGOBaHUS K NMPeJIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
oOpa3oBaHus

1

3namp (nonumams)

1.1

[ToHnmMaHre OCHOBHBIX IIPUHIUIIOB yCTPOICTBA U (PYHKIIMOHUPOBAHHS COBPEMEHHBIX
CTaLlMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TEHACHIMN Pa3BUTHsI KOMIIBIOTEPHBIX
TEXHOJIOTUH; BlaJeHUEe HaBbIKaMHd paOOThl C OINEPALMOHHBIMU CHCTEMaMH U
OCHOBHBIMU BHIaMH{ MPOTPAMMHOTO OO€CIIeYeHHs IS pelIeHns y4eOHbIX 3a7a4 110
BBIOpaHHOH ClieHaTN3aUuH

1.2

Hannuwne npeacrarieHuii o 6a30BBIX IPUHIUTIIAX OPTAHU3ANNHN U (YHKIHOHUPOBAHUS
KOMIBIOTEPHBIX CETEeH

1.3

Ilonnmanne OCHOBHBIX MMPUHOUIIOB JUCKPCTU3ALIUN PA3JINYHBIX BUI0B I/IH(l)OpMaI_II/II/I

1.4

[Tonnmanne 0a30BBIX AITOPUTMOB OOPAOOTKM YMCIOBOM U TEKCTOBOW WH(OPMAITIH
(3amuch ymcea B MO3MIMOHHOH CHUCTEME CUMCIICHHS, OCIMMOCTH IIEJBIX YHCE;
HaXxOXXICHHE BCEX TMPOCTHIX YHCENT B 3aJaHHOM JWamna3oHe; o00paboTka
MHOTOPa3PSIHBIX [ENBIX YUCEIT; aHAIIM3 CUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB
[IOMCKA U COPTHPOBKH

1.5

3HaHMe (QYHKIMOHAIBHBIE BO3MOXHOCTH WHCTPYMEHTAIBHBIX CPEACTB CpeIbl
pa3paboTKH

1.6

Brnagenrne OCHOBHBIMH CBeZleHHAMH O 0azax JaHHBIX, UX CTPYKTYpe, CpeICTBax
CO371aHus ¥ pabOTHI C HUMH

1.7

TlonumaHue BO3MOXKHOCTEH W  OTPpaHUYECHUM TEXHOJOTHMM HMCKYCCTBEHHOTO
HWHTCIIJICKTAa B pa3IMYHbIX O6HaCT$1X; HaJIU4ue HpeI[CTaBJIeHI/Iﬁ 06 HCIIOJIb30BAHUU
WHGOPMAITMOHHBIX TEXHOJIOTHIA B PA3JIMYHBIX MPO(ECCHOHANBHEIX chepax

1.8

Brnanenue — Teoperudeckum armnapaTom, MIO3BOJISIOIUM OCYILECTBIIATh
MIPEJCTABIICHUE 33JaHHOT0 HATYyPaIbHOTO YHCIIA B PA3]IMYHBIX CUCTEMAaX CUUCIICHUS;
BBITIOJTHATH MTPE0Opa30BaHMs JIOTHYECKUX BBIPKEHUH, UCIIONB3YS 3aKOHBI alreOpsl
JIOTHKH; OTIPEIENATh KpaT4yalllini MyTh BO B3BEIICHHOM Tpade U KOIUYECTBO MyTeH
MEXIy BepLIMHAMUA OPHEHTHPOBAHHOTO ALMKINYECKOT0 rpada

Ymems

2.1

YMeHHe UCMoNb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUEe MOJENU JUIsl aHalu3a
00BEKTOB W TPOIIecCcOB: (OPMYITUPOBATH LE€Th MOAETHUPOBAHIS, BHITIONHITH aHAIIN3
pe3yIBTaTOB, MOTYUYEHHBIX B X0 MOJICTUPOBAHNUS;, OIICHUBATH aICKBATHOCTH MOJICTTH
MOJICTIHPYEMOMY O0BEKTY I MPOIIECCY; IPEICTABIATh PE3YJIbTAThl MOACITUPOBAHUS
B HaTJISIAHOM BUJIE

2.2

YmMmenue kraccuuIpoBaTh OCHOBHBIE 337]aui aHAIIN3a TAHHBIX (POTHO3UPOBAHUE,
KJTACCHU(IKAITHS, KJIacTepHu3aIus, aHaIn3 OTKIIOHEHHUH); MMOHAMATh
MIOCJIEIOBATEIPHOCTh PEIICHUS 3a7lad aHAIM3a JAaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYHCTKAa W OIIGHKAa KadecTBa JMJAaHHBIX, BbIOOp W (WIM) TOCTPOSHHE MOJICIH,
peoOpazoBaHye JaHHBIX, BU3YaAIN3allisl JAHHBIX, HHTEPIIPETANNS PE3YIbTATOB

23

YMmeHnue onpenenats HWHGOPMALMOHHBIA OOBEM TEKCTOBBIX, TIpaQUUECKUX HU
3BYKOBBIX JAHHBIX IIPH 3a/laHHBIX IIapaMeTpax JUCKPeTH3aLud. Y MEHUE OIPEIeIsTh
CPEHIOI0 CKOpOCTh Iepe/adu JaHHBIX, OI[EHMBATh M3MEHEHHE BPEMEHH Iepe/lauu
[IpYU U3MEHEHNH HHPOPMAIIMOHHOTO 00bEMa IaHHBIX M XapaKTepUCTUK KaHajla CBA3U

24

YMenue CTPOUTDH KO, OGCCHG"II/IBEIIOH.[I/Iﬁ HaMMCHBITYIO BO3MOKHYI0 CPECAHIOIO JUINHY
COO6I].I€HI/I$[ npu HM3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue UCoiab30BaTh NPU PEIICHUH 3a]1ady CBOMCTBA MO3WLIMOHHON 3allUCH YUCE,




AJITOPUTMBI TMOCTPOCHHA 3allMCu 4YucCjia B MMO3UIIMOHHOM CHCTEME CUHCICHUS C
3aJaHHBIM OCHOBAaHUEM U NOCTPOCHUA YUCTIA IO CTPOKCE, co;[epmameﬁ 3aIlliuCh 3TOI'0
quciia B HOSPILIPIOHHOﬁ CUCTEMC CYHMUCICHUA C 3aJaHHBIM OCHOBAaHHEM; YMCHUE
BBITIOJIHATH apI/I(I)MeTI/I‘IeCKI/Ie Oornepanun B HOSUIMUMOHHBIX CUCTEMAX CUHCIICHUA

2.6

YMeHue CTpoUTh JIOTMYECKOE BBIPAKEHHE B JU3BIOHKTUBHOW M KOHBIOHKTHBHOM
HOpPMaJIbHBIX (OpMax IO 3aJaHHOW TaONHIle MCTHHHOCTH; HCCIIEAOBATbH OOJIACTb
HUCTHHHOCTH BBICKa3bIBaHHA, COAEPIKAILEro IePEeMEHHbIe; pelaTb HECJIOXKHbIE
JIOTHYECKHUE YPABHEHHUSI

2.7

YMeHue peniath aJropuTMHUYECKUE 3a7a4H, CBSI3aHHBIC ¢ aHANMM30M TpadoB (3a1a4n
MMOCTPOCHHUS ONTHMAJIBHOIO TMyTH MEXIy BeplIMHaMu rpada, omnpeaeieHus
KOJIMYECTBA  PA3JIMYHBIX IMyTeH  MEKIY  BEpIIMHAMH  OPUEHTHPOBAHHOTO
AIMKINIECKOTOo rpada)

2.8

YMeHHe HCHOoNIb30BaTh JEPEBbs IpPH aHAIW3€ W TIOCTPOCHUM KOJOB MW IS
MIPENICTABICHUST apU(METHUECKUX BBIPAKEHWH, TPHU pEIIeHWH 3aJad TOHWCKa |
COPTHPOBKH; YMEHHE CTPOUTH [JEpPeBO WIPHl 1O 33/JaHHOMY aJTOPUTMY;
pa3pabaTeiBaTh U 00OCHOBBIBATH BHIMTPHIIHYIO CTPATETHIO UTPHI

2.9

YMmenue AHAJIM3UPOBATL aAJITOPUTMBI C HUCIOJIb30BAHUEM Ta6HI/IH TPaCCUPOBKU;
OIpeaAcIATb 0e3 UCIOIL30BaHUS KOMIIBIOTCPA PE3YJIbTAaThl BBIIIOJHCHUS HCCIIOXKHBIX
mmporpaMM, BKIIFOHAIOMIUX IIUKIBI, BETBJICHHA W IOAIIPOrpaMMbI, IIPpW 3adaHHBIX
HCXOOHBIX JAaHHBIX

2.10

YMeHne Ompenenarh CIOXKHOCTh H3y4aeMBIX B Kypce 0a30BBIX alTOPUTMOB
(cyMMUpOBaHHE SIIEMEHTOB MacCUBa, COPTUPOBKA MacCUBa, IEPEOOPHBIE aITOPUTMBI,
JBOWYHBIA TIONCK) W TPUBOIUTH TPUMEPHl HECKOJBKHX alTOPUTMOB pPa3HOUN
CIIO)KHOCTH IS PEIIeHHSI OTHOM 3a/1a4n

2.11

Brnanenve yHHBepCanbHBIM S36IKOM TPOrPAMMHUPOBaHUS BEICOKOT0 ypoBHs ([Tackanb,
Python, Java, C++, C#), npencraBicHUsIME 0 0a30BBIX THIAX JaHHBIX U CTPYKTypax
JAHHBIX, YMCHHE WCIIOJH30BaTh OCHOBHBIC YIPABJISIOIIME KOHCTPYKIIMH; YMEHUE
OCYIIECTBIISITh aHATM3 MPEIIOKEHHON MPOrpaMMBI: OTIPEICNATh PE3yIbTaThl PA0OTHI
MPOrpaMMBbI MPH 3aJaHHBIX UCXOMHBIX JIAHHBIX; OMPEACIATh, MPH KAKUX HCXOIHBIX
JTAHHBIX BO3MOXKHO TIOJYUYCHHE YKa3aHHBIX PE3YJIbTaTOB; BBISBIATH JAHHBIC, KOTOPHIC
MOTYT MPUBECTH K OLIHOKE B pabOTe MporpaMMsr; HOPMYIMPOBATH MPEIIOKEHHS 1O
VIIYYIICHUIO MPOrPAMMHOTO KOJIa

2.12

YMeHne peann3oBBIBaTH HA BHIOPAHHOM [UISI M3YYEHUS S3bIKE MMPOTPaMMHUPOBAHUS
BbIcokoro ypoBHs (Ilackains, Python, Java, C++, C#) TunioBbIe anropuT™Mbl 00paboTKH
YHCeNl, YUCIOBBIX MOCIEI0BAaTENLHOCTEN U MAaCCUBOB: MPEICTABIEHNE YUCIA B BUJIE
Ha0opa TPOCTBHIX COMHOXKHTENEH; HaXOXKIEHHEe MaKCUMabHOW (MUHHMAaIbHOW)
urpsl HATYPATBHOTO YHCIIa, 3aHCAHHOTO B CHCTEME CUHCIICHUSI C OCHOBAHNEM, HE
npepbimarmuM 10; BeruucieHne 0000MEHHBIX XapaKTEPUCTHK 3JICMEHTOB MacCUBa
WIA  YHCIOBOW  TOCIENOBAaTENBHOCTH  (CyMMBI, TPOU3BEACHHUS  CPEIHETro
apu(MeTH4eckoro, MHHUMAIBHOTO W MaKCHMaJbHOTO D3JEMEHTOB, KOJIMYECTBA
3JIEMEHTOB, YAOBJIETBOPSIOMINX 3aJaHHOMY YCIIOBHIO); COPTHPOBKY 3JIEMEHTOB
MaccHBa; yMEHHUE UCIOIb30BaTh B IPOrpaMMax JaHHbIE PA3IMYHBIX THUIIOB C YYETOM
OTpPaHWYCHUH Ha JWANa30H UX BO3MOXHBIX 3HAYEHHH, MPUMEHATH NPH PEIICHUH
3a/1a4 CTPYKTYpPHI JaHHBIX (CITUCKH, CIOBApH, CTEKH, OUEPEH, AEPEBHS); IPUMEHITh
CTaHAApPTHBIE U COOCTBEHHBIE MOAIIPOTPaMMBI IJisi 00pabOTKH YHUCIOBBIX JaHHBIX U
CUMBOJIIBHBIX CTPOK; WCIOJB30BaTh IIPH pa3paboTKe IMporpamMM OWOIMOTEKH
MOATIPOTpaMM; YMEHHE HCIOIh30BaTh CpPEACTBA OTIAAKH MPOTpaMM B Cpele
IIPOrpaMMHUPOBAHU

2.13

YMeHne MCHOIb30BaTh 3JIEKTPOHHBIE TAONMWIBI AJIS aHANIW3a, MPEACTABICHHUS U
00paboOTKH JaHHBIX (BKJIIOYAs BBIOOP ONTHMAIbHOTO pPELICHUs, MOAOOD JHHUH
TpeHAa, pelleHue 3ajad MPOTHO3MPOBAHMS); YMEHHE HCIIOJB30BaTh TAOIMYHBIE
(pensimroHHBIe) 0a3bl TAHHBIX U CIPABOYHBIE CHCTEMBI

2.14

YMeHrue  OpraHu3OBBIBaTH  JIMYHOE HMH()OPMAIMOHHOE  INPOCTPAHCTBO  C
UCIIOJIb30BAaHUEM PAa3JIUYHBIX CPEACTB LUQPPOBBIX TEXHOJIOTHH;, TOHUMAaHUE
BO3MOXKHOCTEH IHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, LU(POBBIX
00pa3oBaTeIbHBIX CEPBHCOB




INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBIX HA EI'D

IO HTH®OPMATHUKE

Koxa

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

udpoBasi rpaMoTHOCTH

1.1

OCHOBHbIE TEH/ICHIINN Pa3BUTHS KOMITBIOTEPHBIX TeXHONIOTHHU. [lapasnensHbie
BBIUMCIICHUSA. MHOTOIPOLIECCOPHBIC CUCTEMBI. Pacipe/ie/iéHHbIC BEIYNCIIUTEIBHBIC
CUCTEMEBI 1 00pab0TKa OOJIBIIKX JTAHHBIX

1.2

[IpyHIMITBI TOCTPOEHUS W amnmapaTHblE KOMIIOHEHTHI KOMITBIOTEpHBIX ceTell. CereBble
npotokonsl. Cerb UnTepHeT. Anpecauns B cetu Wurepuer. [Ipotokonsr creka TCP/IP.
Cuctema toMeHHbIX UMEH. Paznenenue IP-cetr Ha mojceTy ¢ HOMOLIBIO MAaCOK NOACETEH

1.3

Qaitnosas cucrema. [louck B ¢aitnoBoii cucreme. [IpuHIIMTIBI pa3MelieHHs 1 UMEHOBaHUS
¢aiinoB B gosnroBpeMeHHO# namsty. [11a0moHkl JJ1st onpcaHusl TPyl Gaiaos

1.4

CKOpOoCTh Tiepenayu JaHHBIX. 3aBHUCHUMOCTH BPEMEHH Tepelavyd OT HH()OPMAITMOHHOTO
O6’béMa JAaHHBIX U XapaKTCPUCTUK KaHajla CBA3U

1.5

IugppoBanne nanHbix. CUMMETpUYHBIE U HecuMMeTpuuHble Iudpel. [udpsr mpocToi
3ameHsl. [udp Ile3aps. [Hludp Buxenepa. Anroputm mugppoBanus RSA

1.6

Konpl, mo3Bositonue 0OHapyKUBaTh U HCIIPABJIATH OIIMOKH, BOSHUKAIOIINE MIPH Mepeade
nanHbiX. Paccrostare Xommuara. Koguposanue ¢ nopropeHrueM 0utoB. Koapl XoMMUHTa

2

TeopeTnyeckue 0CHOBBI HHPOPMATHKH

2.1

[BonuHoe komupoBaHue. PaBHOMepHBIE U HepaBHOMEpPHBIE KoOJIbl. JlexkonupoBaHue
COOOIIICHHH, 3aITMCAHHBIX ¢ TIOMOIIBIO HepaBHOMEPHBIX KoA0B. Y cioBue Pano. [loctpoenue
OJIHO3HAYHO JEKOJMPYEMBIX KOJIOB C TOMOIIBIO JIepeBa

2.2

TeopeTnueckre MOAXONbI K OICHKE KoindecTBa HH(popManuu. EauHUIBI M3MepeHus
KonuuecTBa WHGopManuu. AnpaBUTHBIA MOAXOA K OLEHKE KOJMYECTBa HWH(POPMALIUH.
3akoH apgutuBHOCTH HMH(popmammu. Popmyna Xaptiu. HMupopmanms u BepoOATHOCTb.
®opwmyna [llenHOHa
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Cucremsbl cumcnenus. Pa3B€pHyTas 3ammch LENBIX W JPOOHBIX YHCEN B TMO3UIIMOHHON
cuctemMe cunciaeHus. CBONCTBA TO3UITMOHHON 3aIllMCH YHCIIA: KOJIMYECTBO MUQP B 3aICH,
MPU3HAK JEIUMOCTH YHCIIa HA OCHOBAHHE CUCTEMBI CUUCIICHHUSI. AITOPUTM MEPEBOa IEIO0r0
yycna u3 P-u4HON CUCTEMBI CUMCIIEHUS B NECATUYHYIO. AJTOPUTM MEpeBOAa KOHEUHOU P-
AYHOW ApOoOW B NECATHUHYIO. ATOPUTM IIEPEBOIA IIEJIOTO YKCia U3 ACCATHIHON CHCTEMBI
cunciaenus B P-uunyro. [lepeBoj koHeYHOU necsaTudHOW ApoOu B P-nunyro. J[BowuHas,
BOCbMEpUYHAs M IIEeCTHAAUATEepUYHAsT CUCTEMbl CUUCICHHS, CBSI3b MEXIYy HHUMHU.
ApudmMeTnueckne onepanyy B MO3UIHOHHBIX CHCTEMaX CUUCIICHHUS

24

TpOI/I‘IHaﬂ YpaBHOBCHOICHHAsA CUCTEMaA  CUHCIICHH. I[BOI/I‘IHO—Z[GCHTI/I‘IHaSI CcucTeéMa
CUHCIICHUS

2.5

KomnpoBanme TtekcroB. KommpoBka ASCII. OpnaobGaiiTHele KoaupoBku. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenvie nHQOpMAIMOHHOTO 00BbEMa TEKCTOBBIX
co00IIeHUH

2.6

KopupoBanne m3obpaxenuit. Ouenka nHOOpMAMOHHOTO 00bEMa rpaduvecKux AaHHBIX
Opy 33JaHHBIX pa3pelleHMd W TJIyOMHe KOoOupoBaHUs uBeTa. L[BeToBRIE MOzemH.
Kopuposanue 3Byka. OueHka HHGOPMaIMOHHOTO 00bEMA 3BYKOBBIX IAHHBIX IIPH 33JaHHBIX
4acToTe JUCKPETU3ALMU U pa3psiAHOCTH KOAUPOBAHHUS

2.7

Anrebpa noruku. [loHsTHe BBICKa3biBaHHA. Bricka3biBaTenbHBIE (OPMBI (TIPEAUKATHI).
KBanTOpBI CymiecTBOBaHMS M BCEOOIIHOCTH.

Jlornyeckue omepaunu. TaOmuisl ucTuHHOCTH. Jlormdeckue BblpaxkeHHs. Jlormueckue
ToXKJecTBa. Jlornyeckue oneparuy 1 orepanuy HaJ MHOKECTBaMH.

3aKkoHBl anreOpbl JIOTHKH. OKBUBAJICHTHBIE MPEoOpa3OBaHUsl JIOTHUECKHX BBIPAKEHUH.
Jlorndeckre ypaBHEHHS U CUCTEMbl ypaBHEHUI.

Jlornyeckue GyHKUIUH. 3aBUCUMOCTb KOJIMYECTBA BO3MOJKHBIX JOIMYECKHX (DYHKIMHA OT
KOJINYEeCTBa apryMEHTOB.

Kanonnueckue GpopMbl TOrH4ecKUX BBIPasKCHUN




2.8

COBCpHICHHI)IC JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJILHBIC q)OpMBI, AJITOPUTMBI UX
HOOCTPOCHUS 110 Ta6J'II/I]_[e HCTUHHOCTH

2.9

Jlornueckue 37MeMEHTH B cocTaBe KommbtoTepa. Tpurrep. CymmaTtop. MHoropa3psaHblii
cymmarop. IlocTpoeHne cxem Ha JIOTHUECKHX 3JEMEHTax II0 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aHCh JIOTHYECKOTO BBIPAYKEHMS 110 JIOTHYECKON CXeMe

2.10

Mopenu wu  momenupoBaHue. Lleam  moxpenupoBaHus.  AZNEKBAaTHOCTb — MOJEIHU
MOJIEITUPYEMOMY O0BEKTY WM Tpolieccy. Dopmain3anus NpUKIaaHbIX 3a/ad.
[IpencraBneHue pe3ylibTaTOB MOJCIUPOBAHUS B BHJIE, YIOOHOM JUIS BOCIPHUSTHS
genoBekoM. ['padraeckoe peicTaBiecHUE JAHHBIX (CXEMBI, TaOJHUIIEI, TPaQUKH).

2.11

IIpencraBnenue UeabIX YUCEN B MAMSITH KOMIbOTEpa. OrpaHUYEHHOCTh JUANa30Ha YnCel
MpU OrpaHUYEHUN KoJIMuecTBa pa3psAnoB. llepenosHenue pa3psaHoi ceTku. be3zHakoBbie
U 3HAKOBBIC JaHHBbIC. 3HAKOBBIM OWT. J|BOWYHBIA MOTOTHUTEIBHBINA KOJ OTPHUIATEIBHBIX
YHUCEL.

IToOGuToBBIE JTOTHYECKHE oOrepanui. JIOTHYecKui, apu(PMETHICCKUH W ITUKIMICCKHUI
casury. lllndposanue c moMousi0 NOOUTOBOI oneparun «uckimoydatomiee MJIM»

2.12

[IpencraBnenne BeMIECTBEHHBIX YHCEN B TAMATH KOMIIBIOTEpa. 3Havamas 9acTh U MOPSI0K
yucia. [luana3oH 3HaYeHWH BeIIECTBEHHBIX uucel. [IpoGiieMbl XpaHEeHHUs BEIECTBEHHBIX
YHCell, CBA3AHHBIE C OTPaHMUYEHHEM KOJIMYECTBA pa3psAAoB. BhINoMHEHHE omnepanuil c
BEIIECTBEHHBIMU YHCJIAMH, HAKOIUIEHHE OLIMOOK IIPY BEIYUCICHUSIX

2.13

I'padpr. OcHoBHble TOHATHA. Buapl rpados. Omucanue TpadoB ¢ MOMOIIBIO MaTPUIL
CMECXKHOCTH, BECOBBIX MaTpHIl, CIIMCKOB CMEXKHOCTH. Pemenue AJITOPUTMUYCCKUX 3ajiay,
CBSI3aHHBIX C aHaIM30M rpadoB (IOCTPOEHHE ONTHMAIBHOTO MYTH MEXIY BepLIMHAMHU
rpada, onpeereHUe KOJTHUECTBA PA3IMYHBIX MYTEH MKy BEpIIIMHAMU OPUEHTHPOBAHHOTO
AIUKIMIECKOTOo Tpada)

2.14

HepeBns. bunaproe aepeBo. [epeBns moncka. CrocoOsl 00xona aepeBa. IlpencrasieHue
apu(MeTHYeCKUX BBIpAKEHUH B BHJE JiepeBa. Mcnonb3oBaHue rpadoB W JEPEBbEB MpU
OMKCaHUU 0OBEKTOB U MPOILIECCOB OKPYKAIOIIECTO MUPa

2.15

JlucKkpeTHbIe UTPBI IBYX UIPOKOB C MOJIHOM uH(popMaruei. [loctpoeHue nepeBa nepedopa
BApUAHTOB, ONKMCAHWE CTPATeTMH WIPhl B TaOmM4HOH (Qopme. BrmwmrpeimHble H
MIPOUTPHINTHBIE TO3UIWY. BRIMTPEIIIHBIE CTPATETHN

2.16

CpencTtBa HWCKYCCTBEHHOTO WHTEUIEKTa. HpeHTHdukamuss W TOWUCK HM300pa)KeHH,
pacrno3HaBaHue nuil. Mcrnonp3oBaHne METOJ0B HCKYCCTBEHHOTO MHTEJUIEKTa B 00YJaromnX
cucremax. lcrnonp30BaHHME METOJIOB MCKYCCTBEHHOTO HMHTEIUIEKTa B POOOTOTEXHHUKE.
Hatepnet Benied. HelipoHnHble ceTu

AJITOPUTMBI U POTPAMMHPOBaHHE

3.1

dopmanuzanus MOHATUS anropuTMma. MammHa ThIOpHHTa Kak YHUBEpCalIbHAs MOJETh
BEIUHCIIEHUH

3.2

OrneHka CIOXHOCTH BbIUMCIEHUH. Bpems pa®oTel M 00BEM HCIIONB3yeMOW TaMSTH, HX
3aBUCUMOCTL OT pasMepa HNCXOAHBIX IaHHBIX. OHeHKa ACHMIITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI  TIOJTMHOMHUAIILHOW CIOXHOCTH. [lepeOOpHBIE aIrOpUTMBL.
[IpumMeps! pa3iIHYHBIX ANTOPUTMOB PEIISHHs] OJHOW 3a/la4d, KOTOPBIE UMEIOT PAa3IUYHYIO
CII0)KHOCTD

33

Omnpenenenne BO3MOXKHBIX DPE3YJIbTaTOB PaOOTHI MPOCTEUIINX AlTOPHUTMOB YITPABICHUS
HCTIOJTHUTEIISIMA U BBIYUCIUTEIBHBIX alropuTMoB. OmpeaeneHne NCXOMHBIX JaHHBIX, TIPH
KOTOPBIX aJITOPUTM MOXKET JaTh TPeOYEeMBIil pe3ybTaT

34

AnroputMbl 00pabOTKM HaTypaJbHBIX YHCEN, 3alHMCAaHHBIX B IO3WUIMOHHBIX CHUCTEMax
CUHMCIICHUS: pa30MeHUe 3alKCH YHCia Ha OTACTbHbIC HUGPBI, HAXOXKICHHE CYMMBI U
TIpowu3BeIeHNUS TGP, HAXOKIECHNE MAaKCUMAITFHON (MUHUMAITEHOM ) IH(PHIL.
[Ipencrarnenue umciaa B BUAEC Ha0Opa MPOCTHIX COMHOXHUTENEH. AJITOPUTM OBICTPOTrO
BO3BEJICHUSI B CTEMeHb. [IOMCK MPOCTHIX YHWCENl B 3aJlaHHOM JHAaIa30HE C ITOMOIIBIO
ITOpUTMa «pereTo DpaTocdeHay

3.5

MHoropa3psaHbIe TeNble YUCia, 3aJa9H JUTMHHON apu(pMETHKH

3.6

A3pik  mporpammupoBanus (Ilackane, Python, Java, C++, C#). Tumsl gaHHBIX:
LIEJIOYHCIICHHBIE, BEIIECTBEHHBIC, CHMBOJbHBIE, Jormdeckue. Bersnenws. CroxxHble




ycaoBus. Hukiel ¢ yciaoBueM. LIUKIIbI 10 IEPEMEHHOM.

O6paboTka gaHHBIX, XpaHAmMXcs B (ainax. TekcroBele u qBOMYHBIE (aitnel. DailnoBsie
nepeMeHHsbIe ((aiinoBsle yka3arenn). Utenne u3 ¢aiina. 3amuch B Qaii.

Pa3Ouenne 3anaun Ha moazamaqn. [loamporpammel (mpoueayps! U GyHKINN).
Hcnonb3oBanue cTaHAapTHOW OMOJUOTEKH A3bIKA MPOrPaMMUPOBAHHUS

3.7

Pexypcus. PekypcuBHbie niporeypsl u pyHkiuu. Vcrnonb30Banue cTeka i OpraHu3aiuu
PEKYPCHUBHBIX BBI30BOB

3.8

Uucnennple MeToApl. TouHOE M TpUONMKEHHOE pelieHHs 3aaadyd. UuclieHHOe pelicHue
YpaBHEHUH ¢ TOMOIIBI0 MoAOOpa mapamerpa. UHCIIEeHHBIE METOMIbI PEUICHHs yPaBHEHWIA:
MeToHA TIepedopa, METOH TIOJOBHHHOTO neneHus. [IpuOmmk€HHOEe BBIYUCIICHHUE UIHH
KpHUBBIX. BplumcieHue miomaneid QuUryp ¢ TOMOIIBIO YHCICHHBIX METOAOB (METOX
MPSIMOYTOIILHUKOB, MeTon Tparenuii). [lonck Makcumyma (MUHMMYMa) (QYHKIMH OJTHOU
[IEPEMEHHON METO0M MTOJIOBUHHOT'O ACJICHUS

3.9

OO6paboTka CUMBOJIBHBIX AaHHBIX. BcTpoeHHbIe (yHKIMU S3bIKa IPOrPAMMHUPOBAHUS AJIS
00pabOTKN CHMBOIBHBIX CTPOK. ANTOPUTMBI OOpaOOTKH CHUMBOJBHBIX CTPOK: IOJICYET
KOJINYECTBA TMOSIBICHUH CUMBOJIA B CTPOKE, pa30MEeHNE CTPOKH Ha CIIOBA MO MPOOETbHBIM
CHMBOJIaM, TOHMCK IOACTPOKH BHYTPH JAaHHOH CTPOKHM, 3aMEHA HAWJEHHOW IOJICTPOKH Ha
Ipyryoo cTpoky. I'eHepaius Bcex CIOB B HEKOTOPOM aj(aBUTE, YAOBJIETBOPSIOIIUX
3aJaHHBIM orpannyeHusM. [IpeoOpazoBanue unciia B CHMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl M TOCJSAOBATEIILHOCTH YHMCEN. BbIuuciieHue OO0OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MacCHBa WJIU YUCIOBOM ITOCIIEA0BATEIIEHOCTH (CyMMBI, IPOU3BEACHHUS, CPEITHETO
apuMeTnIeckoro, MUHUMAIFHOTO M MAaKCUMAIIEHOTO AJIEMEHTOB, KOJIHYECTBA IIIEMEHTOB,
VAOBIIETBOPSIIONINX 3aJaHHOMY YCJIOBHIO). JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYCHHS B
MacCUBE. AJNTOPUTMBI PabOTHI C AJIEMEHTAMH MAacCHBa C OJIHOKPATHBIM IMPOCMOTPOM
MaccuBa. CopTHpOBKa OJHOMEpPHOTO MaccuBa. IIpocThle METOIBI COPTHPOBKU (METOI
IMy3bIpbKa, METOA BEIOOpa, COpTHpPOBKa BcTaBKamu). COpTHpOBKa CIIMSHHEM. bEBICTpas
coptupoBka MaccuBa (anroput™m QuickSort). JIBOWYHBIN MOMCK B OTCOPTHPOBAHHOM
MacCHUBe

3.11

JBymepHBIE MaccHBBI (MaTpuibl). ANTOPUTMBI 00pabOTKM JABYMEPHBIX MAaCCHBOB:
3alOJIHEHUE JBYMEPHOIO YHCJIOBOrO MaccHBa IO 33JaHHBIM IIPABHIIAM, IIOUCK DJIEMEHTA B
JByMEPHOM MAacCHBE, BBIYHCICHHE MaKCMMyMma (MHHMMyMa) W CYMMBI D3JEMEHTOB
JBYMEPHOT'O MacCHBA, IEPECTAHOBKA CTPOK U CTOJIOI0B JBYMEPHOTO MacCHBa

3.12

CrnoBapu (acconuaTHBHBIE MAacCCHBBI, OTOOpakeHus). Xom-tabnuuel. [loctpoeHne
a1(haBUTHO-YaCTOTHOT'O CJIOBAPSI ISl 33/1aHHOTO TEKCTa

3.13

Crexu. AHanu3 MPaBUIBLHOCTH CKOOOUYHOTO BBIpakeHHs. Brruncienne apudMeTHuecKoro
BBIPa)KEHHUSI, 3aIIMCAHHOTO B MOCTHHUKCHOH (opme.
Ouepenu. Mcnonp3oBanue ouepeay AJ1s1 BpEMEHHOTO XPaHEHHsI JAHHBIX

3.14

Anroputmbl Ha Tpacdax. IlocTpoeHne MWHHUMAIBFHOTO OCTOBHOTO JAEpEBa B3BEIICHHOTO
CBSI3HOT'O HEOPUEHTHUPOBAHHOTO rpada. KonmndecTBo pa3nuyuHbIX MyTei MEXTy BepIIHHAMHU
OPUEHTHPOBAHHOTO ALMKINYECKOro rpada. Anroputm JeikcTphl

3.15

Hepesbst. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIIOYHBIX CTPYKTYp. JBOoWuHBIE (OMHApHEIC)
nepeBbst. IlocTpoenue aepeBa 11st 33AaHHOTO aprU(PMETHUECKOTO BhIpakeHusl. PeKkypcuBHbIe
ITOPUTMBI 00X0a nepeBa. Mcnonp3oBanue creka u ouepeau At 00xoaa aepesa

3.16

JluHaMHu4Yeckoe TNpPOrpaMMHPOBAHME KaK METOJ peEIIeHHs 3aJad ¢ COXpaHEHHEM
MIPOMEXXYTOUHBIX ~pPEe3yJbTAaTOB. 3aJla4yd, pemlaeMple C TOMOUIbI0 JUHAMHUYECKOTO
MPOTPaMMHUPOBAHUS:  BBIYMCICHUE PEKYPCHBHBIX (YHKUWH, TMOACYET KOJMYECTBA
BAPUAHTOB, 33[a41 ONTUMHU3aLUU

3.17

[lonstne 00 OOBEKTHO-OPUEHTHPOBAHHOM MPOrpaMMUpoBaHUU. OOBEKTHI U KIIACCHI.
CeoiicTBa W MeTOABI O00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHanm3. Pa3paboTka
mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO  Tonaxona. VHKamcysmms,
HaCJIe/IOBaHUE, TOTUMOP(H3IM

NudopmManuoHHbIE TEXHOJIOTHH

4.1

Ananu3 nanHbix. OCHOBHBIC 33/1a4M aHAIM3a JAaHHBIX: MPOTHO3UPOBAHKE, KIACCU(UKAIIHS,
KIactepusanus, aHanu3 oTkiIoHeHWil. [locrenoBaTenbHOCTh pelIeHus 3afad aHaln3a
JIAHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA W OICHKA KaUeCTBa JAHHBIX, BEIOOP W (WMIH)




MOCTPOCHUE MOJISNIH, MPEeoOpa3OBaHUE JAaHHBIX, BU3yallM3allus JaHHBIX, UHTEPIPETALIUS
pesynbratoB. Ilporpammuble cpenctBa u  WHTepHET-cepBUCH i 00pabOTKM |
TIPEACTABIICHNS JTAaHHBIX. bonpmye nanaple. MamnHHOE 00yUeHHe

4.2

AHanmu3 NaHHBIX C TMOMOINBIO SJICKTPOHHBIX TaOJMIl. BbhlumcieHHe CyMMBI, CpemHero
apupMETHICCKOT0, HaWOOJBIIEro (HAMMEHBIIETO) 3HAYCHWs Auarna3oHa. Brraucienue
KO3 UIMEHTA KOPPEISAIUN IBYX PSAIOB JaHHBIX. [loCTpoeHHME CTONOYATHIX, TMHEHYATHIX
1 KpyroBbix auarpamum. [loctpoenune rpadukos pyukuii. [lonbop muHMM TpeHa, pemeHue
3a]1a4 MPOTHO3UpOBaHus. PelieHue 3a/1a4 ONTHMHU3AIIH C TIOMOIIBIO 3JICKTPOHHBIX TaOJIHIT

4.3

Huckperuzanys 0NOpuU MAaTeMAaTHYECKOM MOJEIUPOBAHUM HENPEPBIBHBIX MPOLECCOB.
MopenupoBaHue IBIKEHUsA. MoenrupoBaHue OMOJOTHISCKUX CHCTeM. MaTemaTHdecKue
MOJICIM B DKOHOMHUKE. BBIYMCIUTENbHBIC JKCHEPUMEHTHI C Mojaensmu. (O0paboTka
pe3yabTaTOB JKcIepuMEHTa. Meroad HauMeHbIIUX KBaapaToB. OILIEHKA YHCIOBBIX
ImapaMeTpOB MOJETUPYEMBIX OOBEKTOB W IPOIeccOB. BoccTaHOBICHHE 3aBUCHMOCTEH 10
pe3yJibTaTaM KCIEPUMEHTA
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BepositHocTHeie Mozenu. Meroaslt Monte-Kapno. MMurtanimonHoe MoJieTUpOBaHUE.
CHCTeMBI MACCOBOT'O OOCITYKHUBAHUS

4.5

Tabnuuneie (pensuuoHHBIE) 0a3bl NaHHBIX. Tabnuma — OpeAcTaBIEHHE CBEAEHHH 00
OQHOTHUIHBLIX 00BbekTax. Ilose, 3amuch. Kimrou tadmuiel. Pabora ¢ roToBoi 0a30il JaHHBIX.
3anomHenue 0a3bl maHHBIX. [loWCk, copTHpoBkKa M (UIBTpamws AaHHBIX. 3ampochkl Ha
BBIOOPKY JaHHBIX. 3aIPOCHI C ITapaMeTpamMu. BeraucisieMbie oS B 3anpocax.
MuoroTabinunsie 0a3bl JaHHBIX. THIBI CBSi3ed MexAy Tabiauuamu. BHemHuMi Kitod.
IenocTHOCTB 02361 TaHHBIX. 3aPOCH K MHOTOTaOJMYHBIM 0a3aM TaHHBIX

4.6

TexcroBbiil mpoueccop. CpencrBa MoOWCKa W ABTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBBIC JOKYMEHTHI. CHOCKH, ornaBieHne. [IpaBrina muTHpoBaHus
MCTOYHHUKOB U 0(OpMIICHHsI OMOTUOTpadHUECKIX CCHIJIOK
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