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Hu¢poBasi rpaMOTHOCTH

TpeboBanust TEeXHUKHM O€30MACHOCTM W TUTHMEHBl TIpu pabore ¢
KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTAaMU LIU(PPOBOTO OKPYKEHUS.

[IpuHuunel paboThl kKommbloTepa. IlepcoHanbHBI KOMIIBIOTEP. BbIOOD
KOH(UTYpalKi KOMITBIOTEpa B 3aBUCUMOCTHU OT PEIllaeMbIX 3a]1ad.

OCHOBHBIE ~ TEHJIECHLUHUHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapayiensHble BBIYVCIICHHUS. MHoromnpoueccopHsie CUCTEMBI.
CynepkoMibroTepsl. MUKpOKOHTposuiepsl. PO60oTH3MpOoBaHHBIE IPOU3BOACTBA.

[IporpammHOe  oOecriedyeHHME  KOMIIBIOTEPOB.  Buabl  mporpamMmHOro
oOecrieyeHuss U HUX HazHadyeHUe. (OCOOEHHOCTHM MPOrpaMMHOTO OOECHEeUEHHUS
MOOWJIBHBIX yCTpOHCTB. OmepaunnoHHas cucrema. I[loHsTHE O CHCTEMHOM
aAMUHUCTpUpOBaHMU. MHCTausiuMss W JEHHCTAULILUSA  IPOrPAMMHOIO
o0ecrnieueHusl.

daitnosas cucrema. [louck B ¢aiinoBoi cucteme. Opranuzanusi XpaHeHUs: U
0o0pabOTKM JaHHBIX C HCIOJIb30BAHUEM HWHTEPHET-CEPBUCOB, O0OJIAYHBIX
TEXHOJIOTMH U MOOUJIBHBIX YCTPOMHCTB.

[IpuknagHble KOMIBIOTEPHBIE IPOrPaMMBI JUIsl PELICHHs] TUIOBBIX 3a/1a4 I10
BbIOpaHHOU cnenuanu3anuu. CucteMbl aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHMSL.

[IporpammHoe oOecneuenue. JIMieH3UpOBaHUE MPOTPAMMHOTO 00ECIIEUEHUS
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE POrPaMMHOTO
obecnieueHnss W IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKoHoAaTenbCTBOM Poccuiickorn denepannn, 3a HEMPABOMEPHOE HCIIOJIb30BAaHUE
MpOrpaMMHOTro obecrieueHust U U(PPOBBIX PECYPCOB.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Wudpopmanus, JaHHbIE W 3HaHUS. YHHUBEPCAJIbHOCTh  JUCKPETHOIO
npenactaBieHus uHpopmauuu. JlBouyHoe KoaupoBaHue. PaBHOMepHblEe U
HepaBHOMEpHbIe KOJbl. YcinoBue ®ano. [loaxoawsl k m3MepeHuto WHGOPMAIUU.
CymHocTh 00bEMHOTO (an(aBUTHOTO) MOAXOAAa K HM3MEpPEHUI0 HHpopmanuwy,
ornpejesieHUe OUTa € TOYKM 3peHUs al(aBUTHOIO TMOAXOAA, CBSI3b MEXKIY
pazmepoM andaBuTa U UHPOPMAILIMOHHBIM BECOM CHMBOJA (B MPEANOIOKEHUH O
PaBHOBEPOSITHOCTH TOSIBJIEHUSI CUMBOJIOB), CBSI3b MEXKIY €AWHULAMU WU3MEpPEHUS
uHpopmaruu: 6ut, Oaiit, Ko6aiT, MbaiT, ['0aiit. CylmHOCTh COJEpKaTEIBLHOTO
(BEpOATHOCTHOTO) MOJAXO0JAa K HM3MEPEHUI0 HH(POpPMAILIMH, OINpEAeTeHHEe OuTa C
MO3UIMH COACPKAHUSI COOOLICHMUS.



Nudpopmanmonnsie mpoueccel. Ilepemaua undopmanuu. HcTouHuk,
NpUEMHUK, KaHall CBSI3M, CUTHAN, KoaupoBaHue. Vckaxenue wHboOpMammu mpu
nepempade. CKOpOCTh TMepefadyd JaHHBIX [0 KaHAy CBS3W. XpaHEHUE
uHdopmaiuu, o0bEM mamsaTH. OOpaborka uHopmanuu. Buabsl 00paboTku
uHopMaIuu:  TOJyYeHHE  HOBOTO  COJEpXkaHUs, U3MEHEHHe  (OpMBbI
npencraienus wuHGopMmanuu. Ilouck wuHbopmaruu. Poms wuHbOpMaruu wu
WH(OPMAITMOHHBIX MPOIIECCOB B OKPYIKAIOIIEM MHUPE.

Cucrembl. KommnoHeHTBI cHUCTEMBI U UX B3auMopeiicTBue. CucTeMbl
yhpaBiieHus. YTpaBiieHue Kak HHGOpMAaIMOHHbIN niporiecc. OOpaTHast CBS3b.

Cucrembl cumucienus. Pa3BépHyTas 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHBIX CUCTEeMax cuucieHus. CBOWCTBA MO3UIMOHHON 3alHCH 4YHUCHa:
KOJMYECTBO UG B 3aNUCH, MIPU3HAK JCITUMOCTH YWCIa HA OCHOBAHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOa IEJIOT0 Yncia u3 P-U4HON cUCTeMbl CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM IepeBoja KOHEUHOM P-udHON npoOu B NECSITHUHYIO.
AJITOpUTM TIEpeBOJia 1IEJIOTO YHUCJIa U3 JECATUYHOW CUCTEMbI CuucieHus B P-
n4YHyr0. JIBOWMYHAs, BOCBMEPHYHAS M IICCTHAANATCPUYHAS CHCTEMBl CUHCIICHUS,
MEPEBOI YWCENT MEXAY OTHUMH CHCTEeMaMH. ApHPMETHYCCKHE ONepanuu B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.

[IpencraBienue HeNbIX U BEIIECTBEHHBIX YMCET B TAMSTH KOMITBIOTEPA.

KomupoBaame TtekcroB. KomupoBka ASCIl. OmgHoOGaiiTHBIE KOIWPOBKH.
Cranmapt UNICODE. Kommpoka UTF-8. Ompenenenne HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  m3oOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
pacTpoBoro rpaduyueckoro M300paKeHUs MpU 33aJaHHOM pa3pelieHud U riayOuHe
KOJMPOBAHMS IBETA.

Konuposanue 3Byka. Onenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IPU 33J]aHHBIX YaCTOTE JUCKPETU3AINH U PA3PSTHOCTH KOJIUPOBAHUS.

Anrebpa noruku. BeickaspiBanusi. Jlormueckue omepanuu. TaOmuiibl
HUCTUHHOCTH JIOTHYECKHUX OTepariuil «IN3bIOHKIH, «KOHBIOHKITU), K HHBEPCHSY,
CAMIUTAKAIUS»,  «IKBUBAJCHIM». Jlormueckue BhIpaKeHUsA. BwruuciacHue
JIOTUYECKOTO 3HAYCHHMS COCTABHOTO BBICKA3bIBAHUS TPH HW3BECTHBIX 3HAYCHHSX
BXOJSIIUX B HETr0 DJJEMEHTAapHBIX BBICKA3bIBaHUU. TaONMUIbI WMCTUHHOCTHU
JIOTUYECKUX BbIpakeHUM. JIornyeckue onepaiuu U onepainy HaJl MHOKECTBaAMHU.

[Ipumepsl 3aKOHOB aireOphl JIOTHKH. DKBHUBAJICHTHBIC MPe0oOpa3OBaHMS
jgoruyeckux BolpaxkeHud. Jlormueckue ¢yHkuuu. IlocTpoeHne IOruyeckoro
BBIpQXKEHHUS C JAHHOW TaOmumed WCTHMHHOCTH. Jlormyeckue dJIEMEHTHI
koMmrbtoTepa. Tpurrep. Cymmatop. [TocTpoeHue cxembl Ha JOTHYECKUX DIIEMEHTAX
M0 JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JOTUYECKOTO BBIPAKEHUS 10 JIOTHYECKOU
CXEMe.



NupopManiuoHHBIE TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u QopmatupoBanue. IIpoBepka
opdorpadum u rpammaruku. CpencTBa TOWCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiieid.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokymeHThl. CHOCKH, ornaBiienue. Obmaunbie cepBuchl. KomnektuBHas padora ¢
JTOKyMEHTOM. WHCTpYMEHTBI pPEIEH3UPOBAHUS B TEKCTOBBIX IPOIECCOpaAX.
JllenoBast mepenmcka. Pedepar. I[lpaBunma 1WTHpPOBAaHUS HUCTOYHUKOB U
odopmieHust oubnuorpaduyueckux ccouiok. OdopmiieHHe CCKa JIUTEPATYPHI.

BBon m300pakeHU C MCMONB30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOMCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIIOB, BUICOKAMEp, CKAHEPOB U JIPYrUX
ycTporcTB.). ['padmueckmii pemaktop. OOpaboTka TpaduiecKux OOBEKTOB.
PactpoBas u BexktopHas rpaduka. @opmatsl rpadpudeckux (Hansos.

OOpaboTka U300paKeHHUS U 3ByKa C HCIOJIb30BAHUEM HHTEPHET-

IIPUIIOKEHUM.

MynsTuMenuna. KommnsrorepHsie IIPE3CHTALUY. Hcnonp3oBanue
MYJIbTUMEIUMHBIX OHJIAWH-CEPBUCOB I pa3padOTKM MPE3EHTAUUN MPOEKTHBIX
pabor.

[IpuHLIMTBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
11 KJIACC

Hudposasi rpaMmoTHOCTDH

[IpyHLIMIBI TIOCTPOEHUS U AIMAPATHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokoibl. Cerb MHTEpHET. Anpecanust B cetu MurtepHer. Cucrema
JTOMEHHBIX UMEH.

Beo6-caiit. BeO-ctpanuiia. B3aumopeiictBue Opay3epa ¢ BeO-cepBepoM.
Junamuyeckue ctpanuiibl. PazpaboTka uHTepHET-TIpriioxkeHuit (caiitoB). CeteBoe
XpaHEHUE TaHHbIX.

Bunet  npestenbHoctn B cetu  HutepHer.  CepBucel  MHTepHerTa.
['eonndopmaliioHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEALHOTO BPEMEHU
(HampumMmep, JIoKanus MOOWIBHBIX TeIe(OHOB, OMNpPEACICHUE 3arpy>KEHHOCTHU
aBTOMArucTpaseil), MHTePHET-TOPTOBIISA, OpOHUPOBAHUE OUIIETOB, TOCTUHUII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciIyrH. ColuaibHbIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aUMOJICUCTBUA M oOOMeHa JaHHbIMU. CeTeBoit
ATUKET: MpaBwia TOBEJIEHUs B KuOeprpocTpaHcTBe. [Ipobiema moaMHHOCTH
nosrydeHHoi naopmaruu. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMUYECKHE YTpO3bl, CBS3aHHBIC C HCIOJIb30BAaHUEM
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTuid. O0mue mpodsieMbl 3aIuThl
uHpopmaruu  u  uHbOpMaMOHHOW  Oe3omacHocTH. CpeAcTBa  3alllUThI
nHpopMaIMu B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
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uHpOpMallMOHHBIX  cucTeMmax. IIpaBoBoe obOecmneueHue UHGOPMALMOHHON
0e3onacHocTu. llpenoTBpallleHHe HECAaHKLMOHWPOBAHHOIO JOCTyINA K JIMYHOM
KOH(QUICHIIMATBEHOW MH(POPMAIIUH, XpaHSAIICCs Ha MEPCOHAIHLHOM KOMIIBIOTEpE,
MOOMIIbHBIX yCTpoMcTBax. BpemonocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
OOprOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXuBa
uHpopMaiuu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

NudopMalimoHHble TEXHOJOTUH U TpodeccHoHanbHas ACSTENbHOCTD.
Uudopmanmonnsie  pecypebl.  lludpoBas sxoHomuka. HudopmanmonHas
KyJIbTYypa.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Mopnenn n moaenupoBanue. Llenn monenupoBanus. COOTBETCTBHE MOJIENIH
MOJEIIUPYEMOMY OOBEKTY WM npoueccy. Gopmanu3aius IpUKIaIHbIX 3a1a4.

[IpencraBieHue pe3yabTaTOB MOJECIUPOBAHMS B BHUAC, YAOOHOM Jis
BOCHPUATHUS YesIOBEKOM. ['padmueckoe npeacTaBieHue JaHHbIX (CXEMbl, TaOJIHUIIb,
rpadukn).

I'padpbl. OcHoBHble TOHATHA. Buael rpadoB. PenieHue anropuTMUYECKUX
3a/1ay, CBSI3aHHBIX C aHAIM30M IpadoB (OCTPOEHHE ONTUMAIBHOTO MYTH MEXKIY
BeplIMHaMu Tpada, OIpeAeseHUe KOJUYECTBA pa3jIMYHbIX MyTeH Mexay
BEpILIMHAMU OPUEHTHUPOBAHHOTO AlUKINYECKOTO rpada).

epeBbs. bunapHoe nepeBo. JIMCKpETHBIE WUIPBI IBYX WIPOKOB C ITOJTHOU
undopmarmeit. Iloctpoenue nepeBa nepedopa BapuaHTOB, OMUCAHUE CTPATETUU
UTpBl B TaOIMYHOU (hopMe. BBIMTpBILIHBIE CTPATETHH.

Hcnonp3oBanue rpadoB U AEpeBbEB IPU OMUCAHUU OOBEKTOB U MPOIIECCOB
OKPYAarOIIEro MUpa.

AJITOPUTMBI U TPOrPaAaMMHPOBaHUeE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB padOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS. HCIIOIHUTENSIMU W BBIYMCIWTEIBHBIX aaropuTMoB. OrpezneseHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yJsbTar.

Otanbl pelleHds 3aJad  Ha KOMIbIOTepe. SI3bIK  mporpaMMupOBaHUs
(ITackanp, Python, Java, C++, C#). OcHOBHblE KOHCTPYKIIMH  SI3bIKa
nporpaMMupoBaHusl.  TUMbl  JaHHBIX:  LEJOYUCICHHBbIC,  BEIIECTBEHHbIE,
CUMBOJIbHBIE, Jlornueckue. Bernenus. CoctaBHble ycnoBus. LIUKIBI C yCIOBUEM.
[{uk:asl 1o IepeMeHHoM. Mcronp3oBanue TaOJIHI] TPACCUPOBKH.

Pa3paboTka ¥ mporpamMmHas peanu3anus aJlrOpUuTMOB PELICHUS TUIIOBBIX
3ajauy 6a3zoBoro ypoBHs. [Ipumepbl 3amad: anropuTMmbl OOpaOOTKM KOHEUHOMU
YUCJIOBOM MOCIEA0BATEILHOCTH (BBIYMCIIEHHE CyMM, ITPOU3BEAEHUM, KOJIUYECTBA
AJIEMEHTOB C 3aJaHHBIMM CBOWCTBAMH), AJITOPUTMbI aHAIM3a 3alMCH YHCEN B
NO3ULMOHHON CHUCTEME CUHUCIEHHUS, QITOPUTMbl pEIIEHUS 3a7a4 METOJIOM



nepedopa (MOMCK HAMOOJBIIEr0 OOIIEro NETUTENs JBYX HATypalbHBIX YHUCEN,
IIPOBEPKA YKCIa Ha IPOCTOTY).

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHMUS [ 00PAOOTKH CUMBOJIBHBIX CTPOK.

Tabnuunble BeAMYMHBI (MAcCUBBI). AJTOPUTMBI PabOTBI C 3JIEMEHTAMHU
MaccuBa C OJIHOKPATHBIM MPOCMOTPOM MacCHBa: CYMMHUPOBAHHE DSJIEMEHTOB
MacCHUBa, MOJCYET KOJIMUECTBA (CYMMBI) 3JIEMEHTOB MacCHBa, yIOBIECTBOPSIOLINX
3aJlTaHHOMY YCJIOBUIO, HAaXOXJIeHHE HauOOJbIIero (HAUMEHbBIIETO) 3HAYCHUS
AJIEMEHTOB MACCHBa, HAaXOXJICHHE BTOPOrO MO BEJIWYMHE HAMOOJBIIETO
(HaMMEHBIIIET0) 3HAYCHMU S, TUHEHHBIN MMOUCK 3JIEMEHTA, MePEeCTaHOBKA 3JIEMEHTOB
MaccuBa B 0OpPaTHOM TMOPSIZIKE.

CoptupoBka OJHOMEPHOTO MaccuBa. IIpocTeie METOABI COPTUPOBKHU
(Hampumep, METOJ Iy3blpbKa, METOJ BbIOOpa, COPTHPOBKA BCTaBKAMU).
[ToamporpaMmsl.

NupopmanuoHHbIe TEXHOJIOIUH

Ananu3 manHbiX. OCHOBHBIE 3aJ]aud aHANIM3a JAaHHBIX: MPOTHO3HPOBAHHE,
KIaccupUKanus, KiacTepuzamus, aHamu3 oOTkiIoHeHui. I[locmegoBarerbHOCTH
pelieHus 3aja4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIICHKA
KauyecTBa JaHHBIX, BEIOOp W/WIIM MOCTPOEHUE MOJENH, NPeoOpa3oBaHUE AaHHBIX,
BU3YaIHM3aIisl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB.

AHanu3 JaHHBIX C MMOMOIIBIO 3JEKTPOHHBIX TAOMWIl. BbIUKCICHHE CYMMBI,
cpeaHero apu(pMeTn4ecKkoro, HanOOJIBIIEr0 U HAMMEHBILIETO 3HAYEHU Tuana3oHa.

KomnerorepHo-maTemMaTuyeckue MOJIEJIH. Orarsl KOMIIBIOTEPHO-
MaTEeMaTHUYeCKOr0 MOJEIMPOBAHUS: TOCTAaHOBKA 3aJauyd, pa3paboTKa MOJeNu,
TECTUPOBAHUE MOJIETH, KOMIBIOTEPHBIH OSKCIEPUMEHT, aHalu3 pe3yIbTaToB
MOJICTTUPOBAHUSI.

UucneHHoe pelieHne ypaBHEHU# ¢ TOMOIIBIO ToA0opa mapamerpa.

Tabnuunbie (pensiioHHBIE) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBICHUE
cBelleHHi 00 OMHOTHMHHBIX 0O0BekTax. Iloje, 3ammch. Kimrou Tabmumel. Padora c
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
dbunbTpanus 3anuceil. 3ampochkl Ha BHIOOPKY JTAHHBIX. 3aMpOChl C MapaMeTpamH.
Brruncnsiemsie 1oJis B 3a1pocax.

MHuoroTtabinunbie 6a3bl JaHHBIX. THUIBI CBS3€H MKy TaOIUIIaMU. 3ampOChI
K MHOTOTa0JIMYHBIM 0a3aM JTaHHbIX.

CpenctBa MCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCH MAIIMHHOTO TEpPEeBOJa U
pacnio3HaBaHusT YCTHOW peun. HMueHTudukanmms W TOWCK W300paKEHUM,
pacno3HaBanue jui. CamooOyuaromiecs: cucteMsl. MICKyCCTBEHHBIN UHTEIUIEKT B
KOMIBIOTEPHBIX Urpax. Mcmonp30BaHue METOM0B MCKYCCTBEHHOT'O MHTEIJIEKTa B
oOydaronux cucremax. Vcnoip30BaHNE METOM0B MCKYCCTBEHHOTO WHTEIIEKTA B
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poborotexnuke. HWutepuHer Bemiel. IlepcrnekTuBbl pa3BUTHS KOMIIBIOTEPHBIX
WHTEJJIEKTYaJIbHBIX CUCTEM.

MJIAHUPYEMBIE PE3VJILTATHI OCBOEHMS IIPOTPAMMBI 1O
WMH®OPMATHUKE HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHUS
(FA30BBIil YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaXarOT TOTOBHOCTh U  CIIOCOOHOCTh
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOXKIEHNUN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO
0011leCTBa, pacUIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MpPOIIECCEe
peanu3alu  CpeJCTBaMU  y4eOHOro TMpeaMeTa OCHOBHBIX — HampaBieHUU
BOCITUTATEIBHOM JIEATeTLHOCTH. B pe3ynbrare u3yuenus HHPOPMATUKHU Ha YPOBHE
cpenHero ob6mero oOpa3oBaHuMs Yy oOydaromerocss OyayT CcGOpMHUPOBAHBI
CJIEAYIONINE JIMYHOCTHBIEC PE3YIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA U TPaBOMOpPSJKA,  COOJIOJIGHWE  OCHOBOIIOJIATAIONIMX  HOPM
MH(OPMAIIMOHHOTO MpaBa U HHHOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIMOHAJIU3Ma,
KCceHOOOUHN, JTUCKPUMHUHALIUM TIO COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIEHNE K UCTOPUUECKOMY HaCJeuI0, TOCTHXKeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAs OCTETHUKY HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI UCKYCCTBA, B TOM YHCIIC
OCHOBAaHHbBIE HA UCTIOJIb30BaHUU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA,



S) pu3u4ecKoro BOCHUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3J0pOBbIO, B TOM YHCJIE MU 3a CUET
coOto/IeHus1 TpeOOBaHMM 0€30MacHON dKCILTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTUBHOMW JESTEILHOCTH TEXHOJOTMYECKOW M COLMAIBHOM
HaIpaBJIECHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATLHON AESTENbHOCTH, CBS3aHHBIM C
WH)OPMATUKOH, MPOTPAMMHUPOBAHUEM U HMH(POPMAIMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMA Ha JIOCTHXKEHHUSX HMHPOPMATUKH H HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBEpIaTh OCO3HAHHBIA BHIOOp Oyaymiedt npodeccud u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M MyTed ux
pelieHus, B TOM 4WclIe C€ Y4€TOM BO3MOXKHOCTEH  HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS UHPOPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO IIporpecca
U OOIECTBEHHONW TPAKTUKH, 3a CUET TMOHUMAHUSA POJM HWHOOPMAITMOHHBIX
pecypcoB, HMH(POPMAITMOHHBIX MPOILIECCOB U HWH(OPMAIMOHHBIX TEXHOJOTUM B
ycioBusx 1udpoBoil TpaHchopManmu MHOTUX chep KU3HU COBPEMEHHOIO
00I11eCTBa;

OCO3HAaHHUE LIEHHOCTH HAYYHOW MESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

B mporiecce noCTHkKEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMEBI
no wuHpopMaTHKe Yy OOYy4YarOIIUXCS COBEPIICHCTBYETCS AMOLMOHAJIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOPETYJIUPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHAJILHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIEJIH U
yCcIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE ACHCTBOBATh MCXOJs U3 CBOHX
BO3MOKHOCTEH;



HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTBHIBATh €T0 MPU OCYLIECTBICHWHM KOMMYHHKAIUH, CIOCOOHOCTH K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydaromerocs OyayT cGOpPMUPOBAaHBI MeETanmpeaIMETHbIC
pe3yabTaThl, OTpaXEHHbIE B YHHUBEPCAJIBHBIX Y4YEOHBIX ICHCTBUSAX, a HMMEHHO:
NIO3HABATEIbHbIC yHUBEPCAJbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHUBEpCAIIbHBIC yUYeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JACSITEITHHOCTb.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIN TMPU3HAK WM OCHOBAaHHWS I CpaBHEHUS,
KJ1accuukanuu u 00001eHHUS,

ONpEENATh 1M JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUST,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX;

pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUATBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
[EJISIM, OLICHUBATh PUCKH TOCEACTBUMN JCSITEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEabHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATHBHOE MBIILICHUE TIPU PEIICHNUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-HCCIICIOBATEIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY ITOMCKY METOOB PEIICHUS IPAKTUYCCKUX 3a7a4, MPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OBJIAJICTh BUJAMU JACATEIBHOCTA TIO TOJIYYEHUIO HOBOTO 3HAHMUS, €ro
WHTEPIPETAlUHA, TMPEOOpPa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX M COITUATBHBIX TIPOCKTOB;



dbopMUpOBaHHE HAYYHOTO TWUIA  MBIIUICHUS, BIAJCHHE  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATUSIMH U METOJaMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pEeIIeHHs, HAXOAUTh apryMEHThI Ui JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYILECTBISTh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

NEPEeHOCUTh 3HAHHWS B T[IO3HABATEJIbHYI0O U TMPAKTHYECKYI0 O0JacTH
KHU3HECITSIIbHOCTH;

UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTe;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUSI.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU TOJTyYEHUS WH(OOPMAITUN U3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIFHO ~ OCYIIECTBIISAITh ~ MOWCK,  aHalu3, CHCTEMAaTU3aldi0 |
WHTEpHpeTanuio HHGOPMAIIMK PA3IMYHBIX BUIOB U (HOPM MPEACTaBICHUS;

co3faBaTh TEKCThl B pa3Nu4HbBIX (¢dopmarax ¢ Yy4€TOM Ha3HAUYCHMUS
uHpopMaIuu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
NPEJICTaBICHNS U BU3YyaIH3alliH;

OLIEHWBATh JIOCTOBEPHOCTD, JIESTUTUMHOCTh HH(OpMammu, €€ COOTBETCTBHE
MPABOBBIM M MOPAJIBHO-3THYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ CcoOMIoJieHueM TpeOOBaHUM SPrOHOMHMKH, TEXHUKU OE€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS M 3alUTHl  WH)OpMaIuw,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe el CTBUSA

1) oO1enme:
OCYIIECTBISATH KOMMYHHUKAIIMH BO BeeX chepax >KU3HH;



pacmo3HaBaTh HEBEpOATbHBIE CpeACTBAa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
YMETh CMATYATh KOH(ITUKTHI;

BIAJCTh  Pa3IUYHbIMM  croco0aMu  OOIIEHUST W B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTHU JIUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI.

2) coBMeCTHas [1eITeJIbHOCTh:

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX JAECUCTBUH C y4ETOM OOMIMX
MHTEPECOB, U BO3MOKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATH JEHUCTBUS IO €€ JOCTHKEHUIO: COCTABIISITh

IJIaH JEWCTBUM, paCHpEenensaTh pOJH C YYETOM MHEHHM YYaCTHUKOB,
00CyX)aTh Pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KAue€CTBO CBOEro BKJIAJa M KaXJAOT0 YyYaCTHUKA KOMAaH]bI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaratb HOBBIE IIPOEKTHI, OLEHHBaTh HUIEU C TO3ULIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISITH ITO3HABATEIBHYIO JESITEIBbHOCTD, BBISBIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaul B 00pa3oBaTeIbHON
JESITETbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuupsATh paMK1 y4€OHOTO TIpeAMeTa Ha OCHOBE JIUYHBIX MPEANOUYTCHUM;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrIocoO0CTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAHUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:
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JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedieKCHMH KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX pE3yJIbTaTOB U
OCHOBAHM; MCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTYalllH, BbIOOpa
BEPHOIO PEILICHHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSATETLHOCTH.

3) npuHATHS Ce0H U APYTrHUX:

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIMIHUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYTOTO YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mpouecce n3yuenus kypca uHpopmMatuku 6a30Boro ypoBHsi ¢ 10 knacce
oOyJaromuMucs OyayT TOCTUTHYTHI CIEAYIOIINE TPEIMETHBIE PE3YIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOILIECTBE, MOHATUSIMH «HHPOpMAIUI»,
«MH(POPMALIMOHHBI  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD»,
«cucTeMHbIN 3P PexT», «MH(POPMAIIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOITYYCHHYIO U3 ceTu MHTepHerT;

YMEHUE XapaKTepHU30BaTh OOJIbIIME JaHHbIE, MPUBOAUTH IPUMEPHI
MCTOYHHUKOB UX MOJYYEHUS U HAIIPABJICHUS UCTIOJIb30BaHMS;

NOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA W (PYHKUIMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TCHACHIIMA PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBBIKAMHU pabOTHI C ONEPAUMOHHBIMH CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOTPAMMHOr0 oOOecnedyeHusl Jis pelIeHus Y4YeOHbIX 3a7ad [0
BBIOpaHHON CHeIUan3aIim;

coOto/IeHne TPeOOBaHUM TEXHUKHA O€30MAaCHOCTH M TUTHMEHBI TIPH paboTe C
KOMITBIOTEPAMH U JAPYTUMH KOMIOHEHTaMH IH(PPOBOTO OKPYKEHUS, TOHUMAHUE
MPaBOBBIX OCHOB MCHOJIb30BaHUSI KOMIBIOTEPHBIX MporpamMMm, 0a3 JaHHBIX U
MaTepuaaoB, pa3MEIEHHbIX B ceTu VIHTEpHET;
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NOHMMAaHHE OCHOBHBIX TMPHUHIMIOB JUCKPETU3ALMU DPA3NUYHBIX BHJIOB
uHbOpMaIlMK, YMEHHE ONpeNeNsiTh HHPOPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduuecKkux 1 3BYKOBBIX JTAHHBIX MPH 33JaHHBIX MMapaMeTpax TUCKPETH3AIUH;

YMEHUE CTPOUTh HEPABHOMEPHBIE KOBI, JOMMYCKAIOUIUE OJHO3HAYHOE
JIEKOIUPOBAHKE COOOIICHUM (TTpeUKCHBIC KOJIbI);

BJIQJICHHE TEOPETUYECKUM anmapaTtoM, TO3BOJSIONIUM  OCYIIECTBIATD
NpEJCTaBICHUE 3aJaHHOTO HATypaJlbHOIO 4YHCIAa B PA3IUYHBIX CHCTEMax
CUMCIICHHUS, BBINOJHATh MPEoOpa3OBaHUs JIOTHUECKUX BBIPAXKEHUN, HCIOJb3Ys
3aKOHBI aJTre0phl JJOTUKH;

YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPHAJIbI C UCIIOJIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

B mpoiiecce muzyuenusi kypca unopmatuku 6a3oBoro ypoBHsi ¢ 11 knacce
oOyuarouMucs OyayT TOCTUTHYTHI CIEAYIOIINE TPEIMETHBIE PE3YIbTaThI:

HAJIMYUE TPECTaBICHUN O KOMIBIOTEPHBIX CETSAX U UX POJH B COBPEMEHHOM
Mupe, 00 OoOHmMX MNpUHUMIAX pa3padOTKM U (YHKUMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;

NOHMMaHUE Yrpo3 HUHGOPMAIMOHHON O0€30HacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIpo3aM, COOJIOJIEHHE MeEp
0€e30MmacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACTIPOCTPAHEHHUE TIEPCOHATBHBIX
JTAHHBIX;

BJIAJICHUE  TEOPETUYECKUM  almapaTroM, IO3BOJSIOUUM  ONPEAEINATh
KpaT4yalliMii MyTh BO B3BEUIEHHOM TIpade U KOJMYECTBO IyTEH MEXAY
BEpILIMHAMU OPUEHTHUPOBAHHOIO AllUKINYECKOro rpada;

YMEHHE YHTaTh ¥ TOHMMAaTh TPOTPAMMBbl, pEANTH3YIONINE HECIOKHBIC
aJITOPUTMBI 00PAOOTKH YMCIIOBBIX M TEKCTOBBIX JTAHHBIX (B TOM UHCJIE MAaCCHBOB H
CUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM Ui M3yYEHHUs YHUBEPCAIBHOM SI3bIKE
nporpaMmupoBanusi Bbicokoro ypoBus (ITackams, Python, Java, C++, C#),
aHAJIM3UPOBATh AJITOPUTMBI C HCIIOIH30BAHUEM TaOIUI] TPACCHPOBKHU, OMPENEISIThH
0e3 WCMONb30BaHHUS KOMIBIOTEpAa PE3yJbTaThl  BBHIMOJTHEHHUS  HECIOMKHBIX
IporpaMM, BKIIFOYAIONINX IHKIIBI, BETBICHUSAU MOANPOTPAMMBI, TPU 3aJaHHBIX
UCXOJIHBIX JAHHBIX, MOAU(PUIIMPOBATH TOTOBBIE MPOTPAMMBI JIJII PEIICHUST HOBBIX
3aja4, HUCIOJB30BaTh HMX B CBOMX IporpaMmMax B KauecTBE MOAIPOrpaMMm
(mporienyp, QyHKIHiL);

YMEHHE  pEaTu30BbIBAaTh Ha  BHIOpAHHOM Il WM3YYEHHUS  SI3BIKE
nporpammupoBanusi Beicokoro ypoBus (Ilackams, Python, Java, C++, C#)
TUTIOBBIE AJTOPUTMBI OOPaOOTKM YHMCEN, YMCIOBBIX IOCIEI0BATEIbHOCTEH U
MAacCHBOB: NPEJCTaBICHHE 4YHUCIAa B BUAE HaOOpa MPOCTHIX COMHOXHUTENEH,
HaXxOXXJICHUE MaKCUMaJbHOMW (MUHHMMaNbHOW) 1HMGPHI HATYpaIbHOIO 4YHUCIA,
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3alMCAHHOIO B CHUCTEME CYMCIIEHHS C OCHOBaHHMEM, He mnpeBblaromuMm 10,
BbIUKCIICHHE OOOOIMIEHHBIX XapaKTePUCTUK 3JIEMEHTOB MAacCHBa WU YHCIOBOU
MOCIIEIOBATEIBHOCTH (CYMMBI, TPOU3BEICHUS, CPEIHEr0 apUPMETHUECKOTO,
MUHHAMQJIBHOTO ¥  MaKCHMAJIBHOIO  DJIEMEHTOB, KOJMYECTBA  3JIEMEHTOB,
YIIOBJIETBOPSIOLINX 33JaHHOMY YCJIOBHIO), COPTUPOBKY 2JIEMEHTOB MacCHBa;

YMEHUE WCIOJb30BaTh TaOIWYHBIC (PENAIUOHHBIC) Oa3bl MaHHBIX, B
YaCTHOCTH, COCTaBJIATh 3alpochl K 0a3aM JaHHBIX (B TOM YHUCIE 3amlpochl C
BBIUMCIISIEMBIMU TOJIIMU), BBINOJHATH COPTHUPOBKY M IIOMCK 3amuceil B 0Oasze
JaHHBIX, HAMOJHATh pa3padoTaHHyI0 0a3y JaHHBIX, YMEHHE HCII0JIb30BATh
AJIEKTPOHHBIE TAaOIMLBl JJIs aHaJIW3a, NPEJICTaBiIeHUs U OOpabOTKM JAaHHBIX
(BKJIIOYAsi BBIYHMCIECHHE CYMMBI, CPEIHETr0 apu(METHYECKOro, HAumOONbIIEro |
HAaMMEHBIIIEr0 3HAUECHH, PEIICHHE YPaBHEHUN);

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJIEIIN IS aHAJIU3a
OOBEKTOB M MpoLEeccoB: (OPMYyJIUPOBATh 1€JIb MOIEIUPOBAHUSA, BBIIOJIHATh
aHalIM3 pPe3yJIbTaTOB, IMOJYYEHHBIX B XOAE€ MOJIETUPOBAHMS, OLICHUBATh
COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISATH
pE3yNbTAaThl MOJICIIMPOBAHUS B HATJISIIHOM BU/IE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3IUYHBIX HU(PPOBBIX TEXHOJIOTHNA, TOHUMAHUE BO3MOXKHOCTEN
HU(POBBIX CEPBUCOB T'OCYJAPCTBEHHBIX YCIYr, LUQPPOBBIX 00pa30BaTEIbHBIX
CEPBUCOB, ITOHMUMAaHME  BO3MOXXHOCTEM M  OrPAaHUYEHUN  TEXHOJIOTMHI
UCKYCCTBEHHOI'O MHTEJJIEKTA B PA3JIMYHBIX 00JIACTIX, HAJUUKE MPEACTAaBICHUN 00
UCIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTUN B Pa3IUYHbIX MPOodeccrnoHalIbHbBIX

chepax.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
dieKkTpoHHbIe (LM pPOBbLIE)
Ne ni/m HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl KoanuectBo
o0pa3oBaTesbHbIe pecypchl
4acoB
Pa3nea 1. udgpoBasi rpaMOTHOCTH
1.1 Kommsrotep: ammapaTHoe U mporpaMMHOe o0ecrieueHne, GaiioBas cuctemMa 8 bubmmorexa [IOK
' p: P POTP ’ https://m.edsoo.ru/af8b25f4
Hroro no pazneny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmuorexa [JOK
2.1 WNudopmanus u nHGOpMAIIOHHBIE TPOLIECCHI 8 https://m.edsoo.ru/af8b25f4
bu6mmoteka [IOK
2.2 I1 8
pencrasiieHre HHPOPMAIUK B KOMITBIOTEPE httos://m.edsoo.ru/af8b25f4
bu6nuoreka [IOK
2.3 20
DUICMEHTb T eOpbI JOTHKH https://m.edsoo.ru/af8b25f4
Hroro no pazneny 36
Pa3nen 3. Un¢opmMannoHHbIe TEXHOJIOTUH
31 Texnomorun 06pabOTKM TEKCTOBOH, TpadUuecKoi U MyJIbTHMETHITHON 24 bubnmoreka [JOK
' uH(pOpMaIIH https://m.edsoo.ru/af8h25f4
Hroro no pazaeny 24
68

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME
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11 KJIACC

dyeKkTpoHHbIE (LM pPOBbLIE)

Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KosanuecTBo
o0pa3oBaTe/ibHbIE PecypcChl
4acoB

Pasznea 1. lndpoBasi rpaMOTHOCTD
11 CereBble HH(POPMAITMOHHBIE TEXHOJIOTHH 8 bubmmoteka LIOK https://m.edsoo.ru/f47857e0
1.2 OcHOBBI colMATLHON UH()OPMATHKH bubnuoreka IIOK https://m.edsoo.ru/f47857e0

Hroro no pazneny 12

Pa3znen 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH

8

2.1 HNudopmannoHHoe MOIETMPOBAHUE bubnnoreka L{OK https://m.edsoo.ru/f47857e0

Hroro o 8

paszueny
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
18

3.1 ANTOPUTMBI U 2IEMEHTHI IPOrPaMMHUPOBaHUS bub6muoreka LIOK https://m.edsoo.ru/f47857e0

Hroro no pazneny 18

Pa3nen 4. UngopMannoHHbIE TEXHOJIOTHHT
41 DNeKTPOHHBIE TaOIUIIBI 15 bu6muoreka [{OK https://m.edsoo.ru/f47857e0
4.2 Ba3re1 ganHbBIX 13 bu6nuoteka LIOK https://m.edsoo.ru/f47857e0
4.3 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa 2 bu6muoreka [{OK https://m.edsoo.ru/f47857e0

Hroro no pasaeny 30

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

1 [To reme «l{udpoBasi rpaMOTHOCTHY

Bnanenue mpencraBieHussMA O poJid MHGOOPMAIMHM M CBS3aHHBIX C HEU
MPOIIECCOB B MIPHUPOJIC, TEXHUKE U OOIIECTBE, MOHATHAME «HH(DOPMALIHS,
«H()OPMAIIMOHHBIA TPOIIECC», «CHUCTEMA», «KOMIIOHEHTHI CHCTEMBIY,
11 «cucTeMHBI 3 dexT», «uHPOPMAIMOHHAS  CHCTEMa», «CUCTEMa
yIpaBJICHUS»; BIAJCHUE METOJaMU TOMCKa HWH(GOpMAIMA B CETH
WuTepHeT; yMEHNE KPUTHYSCKH OIICHHBATh WH()OPMAILUIO, TTOTYUYESHHYIO

u3 cetu MHTEpHET

YMeHne XapakTepu3oBaTh OOJBIINE JaHHBIC, NPUBOAUTH TMPHUMEPHI

1.2

HCTOYHHKOB UX IMOJTYUYCHUS U HAIIPABJICHUSA UCIIOJIBb30BAHUA

[TonnMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (DYHKIIMOHMPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX W MOOWMIIBHBIX KOMITBIOTEPOB; TEHICHIIUI
13 pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTUM; BJIaJICHUE HABBIKAMHU pPabOTHI C
' OTEpAIMOHHBIMU CHCTEMaMH M OCHOBHBIMH BHJaMU HPOrPaMMHOTO
obecrieueHust Uil pemieHuss  y4yeOHBIX 3aJady 1O  BBIOpaHHOU

cricnuain3annun

2 [To reme «Teopernyeckue OCHOBBI HH()OPMATUKI

[loHnmMaHue OCHOBHBIX MPHUHIMIIOB AMCKPETU3ALUU DPA3IWYHBIX BHUI0B
21 uH(pOpMaLlUK; YMEHUE ONPEeNATh HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX,
rpagMuecKuX UM 3BYKOBBIX [JaHHBIX MpH 33aJaHHBIX IapaMmeTpax

AUCKPETU3allun

YMeHue CTpouTh HEpaBHOMEPHBIE KOJbI, JOMYCKAIOIIME OIHO3HAUYHOE
99 JIEKOAUpOBaHHe cooOmeHut (mpedukcHble KOIbI);  HCIIOJIB30BATh

HpOCT@fIHIPIC KOIbI, KOTOPBIC ITO3BOJIAIOT 06H3py>KI/IBaTB U HUCIIPABJIATH

OIINOKH IIpHu nepeaadc faHHbIX

Brnagenue TeopeTHUYECKMM armapaToM, IO3BOJISIONIMM OCYIIECTBIATH
2.3 IIpe/ICTaBICHUE 33JaHHOI0 HAaTypajJbHOTO YHCJa B PA3IUYHBIX CHCTEMax

CUHUCJICHUA

BJ'Ia)ICHI/Ie TCOPCTUYCCKUM  allllapaToM, IIO3BOJJIAIOIIUM  BBIIIOJIHATH

2.4
Hpe06pa3013aH1/15{ JJOTHYCCKUX BBIpa)KeHPIfI, HCIIOJIB3Ys 3aKOHBI anre6p51
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JIOTUKH

[To reme «MHpOpMALIIOHHBIE TEXHOIOTHI

3.1

VYMmenune co3gaBaTb CTPYKTYPUPOBAHHBIEC TCEKCTOBBIC JOKYMCHTBI U
ACMOHCTPAMOHHBIC MATCpUAJIbl € HCIIOJB30BAHHUEM BO3MOXKHOCTEH

COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB U O0IAYHBIX CEPBUCOB

3.2

YMeHue ucnoiabp30BaTh TaOIMUYHBIE (pENALMOHHBIE) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJIATH 3ampochkl B 0a3ax JaHHBIX (B TOM YHUCIE
BBIUHUCIIIEMbIE 3aIIPOCHI), BBIMOJIHATE COPTUPOBKY U ITOMUCK 3anuceil B 6aze

JaHHBIX, HAITOJIHATDH pa3pa60TaHHy10 6&3}’ JaHHBIX

3.3

YMeHue  HCIoNb30BaTh  AJNEKTPOHHBbIE  TaOJMMIBI AN aHAlu3a,
npescTaBieHuss U 00pabOTKM NaHHBIX (BKJIIOYAas BBIYMCIICHHE CYMMBI,
cpenHero apupMeTHIeCKOro, HaumOOJBIIETO W HAMMEHBIIETO 3HAYCHUH,

pellieHre ypaBHEHUIN)
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11 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

1

ITo Teme «ludpoBas rpaMOTHOCTHY

1.1

Hanuume mnpencraBieHWid O KOMIBIOTEPHBIX CETSX W MX POJH B
COBPEMEHHOM Mupe; 00 O0O0mMX MNPUHIUIAX Pa3paboTKH |

(yHKIIMOHMPOBAHUS HHTEPHET-TIPUIIOKEHUH

1.2

VYMeHne opraHu3oBbIBaTh JINYHOE MH()OPMALIMOHHOE POCTPAHCTBO C
WCIOJB30BAHUEM  PA3JIMYHBIX CPEACTB LU(PPOBBIX TEXHOJIOTHIA;
MMOHMMaHHE BO3MOXHOCTEW ITM(PPOBBIX CEPBUCOB TOCYIApPCTBEHHBIX
ycayr, LUQpPOBBIX  00pa30BaTEeNbHBIX  CEPBUCOB;  ITOHUMAaHHE
BO3MOXXHOCTEHI M  OIpPaHUYEHMM TEXHOJOTMH  HCKYCCTBEHHOI'O
MHTEIUIEKTa B PAa3JIMYHBIX OO0NACTAX; HAJMYUE NPEACTaBICHUN 00
UCIOJb30BAHUM  MH(MOPMALMOHHBIX TEXHOJOIMH B  pa3jIMYHbIX

npodecCuoHaANIBHBIX chepax

ITo Teme «TeopeTI/ILICCKI/Ie OCHOBBI I/IH(bOpMaTI/IKI/I»

2.1

Baanenue TCOPCTUUCCKHUM aIlllapaTOM, IMO3BOJAIOIIUM OHNPCACTIATH
KpaTqaﬁmnﬁ IIYTh BO B3BCIICHHOM rpaq)e U KOJINYCCTBO HYTeﬁ MCKAY

BCPIIHMHAMHU OPUCHTUPOBAHHOT'O AlIlUKIIMYCCKOI'O I' pa(ba

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

YMeHue YuTaTh U OHUMATh TPOTPAMMBI, PEATU3YIONINEe HECTIOKHBIC
NITOPUTMBI 00paOOTKM YHCIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MAacCHMBOB W CHMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM ISl HM3y4YeHUS
VHUBEPCATHLHOM  SI3bIKE  TPOTPAMMHUPOBAHUS  BBICOKOTO  YPOBHS
(ITackanb, Python, Java, C++, C#); yMmeHHe aHATM3UPOBATH AJITOPUTMBI
C  WCHOJB30BAaHMEM  TaONWIl TPACCUPOBKH;  OMpEAeNsiTh  0e3
WCIIOJIb30BaHUS KOMITBIOTEpPA PE3YNbTAThl BHITIONHEHUS HECIOKHBIX
MPOrpaMM, BKITFOUYAIONINX ITUKIIBI, BETBJICHUS M MOANMPOTPAMMBI, TPH

3aJaHHbIX UCXOAHBIX TaHHBIX

3.2

YMmenune MO}II/ICI)I/II_[I/IpOBaTB TOTOBBIC IPOIrpaMMBbl JIA PEIICHUS HOBBIX
3aaa4, HCIOJb30BaTb HWX B CBOUX IIporpaMMax B KadYe€CTBE

nojnporpamMm (mpouenyp, GyHKIHiA)

3.3

YMmenne PEAIN30BaTh 3TAIlbl PECIICHHUA 3a/la4 Ha KOMIIBIOTEPE, YMCHUC

PCAIIN30BbIBATH Ha BLI6paHHOM JJIsA HU3YyUCHUA SA3BIKE
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nporpammupoBanus Bbicokoro yposas (ITackans, Python, Java, C++,
C#) TunmoBble  aNrOpUTMBI  OOpPaOOTKM  4YMCEN,  YHMCIOBBIX
[OCJIeI0BATENbHOCTEH M MACCUBOB: IPEJICTABIECHUE YHUCIIA B BUJE
Habopa IMPOCTBIX COMHOXMTENEH; HaXO0XICHHE MaKCUMaJbHOU
(MUHUMANIBHOW) (Pl HATYPAIBHOTO YMCIIA, 3aIIUCAHHOTO B CUCTEME
CUHMCIICHMSI C OCHOBaHMEM, He mpeBblmatomuM 10; BbeUKCICHUE
00O0OIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa WJIM YUCIOBOH
[10CJIe10BATEIbHOCTH (cymMBbI, IIPOM3BEACHUS CpeAHero
apu(METHYECKOT0, MHUHUMAIBHOTO M MAaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIUX 3aJaHHOMY YCIJIOBHIO);

COPTUPOBKY 3JICMEHTOB MaCCHBa

4 [To reme «MHpOpMAIOHHBIE TEXHOJIOTHI
YMeHue ucnoiab30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJETU JJIsS
aHamm3a  OOBEKTOB W TpoIeccoB:  (GOPMYIHpPOBaTH  IEIb
41 MOJEJIMPOBAHUS, BBIIIOIHATh aHAIN3 PE3YJIbTATOB, IOJYYEHHBIX B X0JI€

MOJIETTUPOBAHUS; OLIEHUBATh aJE€KBATHOCTb MOJIEIH MOJAEIUPYEMOMY
00BEKTY WJIU TIPOIIECCY; MPEACTABIATh PE3YJIbTAThl MOJCITHUPOBAHUS B

HarjsiaHoM BHUJIC
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

Hudposast rpaMOTHOCTH

11

[Mpunmunser  paboTsl  KoMmmbioTepa. IlepconanbHBIE  KOMIbIOTEp. BrIOOp

KOH(bI/Il"ypaI_[I/II/I KOMIIBIOTEPA B 3aBUCUMOCTH OT pCIIACMBIX 3aaa4

1.2

OcHoBHBIC TCHACHIUN PAa3BUTUA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaHJIeHLHHC
BBIYHCIICHUA. MHOFOHpOHCCCOpHBIe CHCTEMHEI. CyHepKOMHBIOTepBI.

MuxkpoxkoHTposuiepsl. POO0TH3MpOBaHHBIE TPOU3BOJICTBA

13

QaitnoBas cuctema. Ilouck B (aiinmoBoii cucreme. OpraHuzanvs XpaHEHUS U
00paboOTKM MJaHHBIX C MCIOJIb30BAaHUEM HMHTEPHET-CEPBUCOB, OOIAYHBIX

TEXHOJIOTHI 1 MOOUJIBHBIX YCTPONCTB

Teoperuueckrue 0CHOBBI UH(POPMATUKHI

2.1

I/IH(bOpMaL[I/IH, JaHHBIC u 3HaHHA. yHI/IBepcaHBHOCTL JUCKPETHOI'O

MpCaACTaBJICHUA I/IH(I)OpMaI_II/II/I. I[BOI/I‘IHOG KOIUPOBAHUC

2.2

PaBHOMepHHe 1 HCPAaBHOMCPHBIC KObI. Ycnosue ®ano

2.3

[Moxxonbl k m3MepeHuro uHpopMaruu. CymHOCTh 00bEMHOTO (as1(haBUTHOTO)
nmoaxoAa K HM3MEPEeHHIO HH(OpMaluu, OINpeAcIiCHHEe OuTa ¢ TOYKH 3PEHUS
andaBUTHOTO MOJIX0/a, CBA3b MEXIY pa3MepoM andaButa U MHGOPMAIIMOHHBIM
BECOM CHMBOJIA (B MIPEAMOI0KEHIH O PABHOBEPOSITHOCTH TOSIBJICHHUS] CAMBOJIOB),
CBSI3b MEX]ly €IWHUIIaMU M3MepeHus uHbopmaruu: Out, 6ait, Kbaiit, MOaiit,
['GaiiT. CymHOCTh COJEPKATENBHOTO (BEPOSATHOCTHOTO) MOJIX0Aa K U3MEPEHUIO

uH(pOopMalny, oNpesielIeHre OuTa ¢ MO3ULUH COACPKAHUSI COOOLICHUS

2.4

WNudopmannonnsie npoueccsl. [lepenaya nndopmaruu. McTouyHuk, NpuEMHUK,
KaHaJ CBSI3U, CUTHAJ, KoaupoBaHue. VckaxeHne MHQOpMAIMK MpU Hepeaye.
CxkopocTb nepeauu JaHHBIX 10 KaHaly CBSI3U. XpaHEHHE MH(OpMalnu, 00bEM

naMATH

2.5

Cucrempl. KoMmmoHeHTBI cucTeMbl HW HX B3auMmozeicTtBue. CHCTEMEI

ylpaBiieHUs. YTIpaBieHne Kak HHPOpMalnoHHbIH nporecc. OOpaTHas CBsI3b

2.6

Cucrempl cuucnenus. Pa3BépHyTass 3amMch ULeNbIX W JPOOHBIX 4YHCEN B
MO3UIMOHHBIX cuUcTeMax cuMciaeHus. CBOICTBa MO3MIMOHHOW 3alMCH YHCIA!
KOJINYECTBO IIU(p B 3aMMCH, IPU3HAK JETMMOCTU YHCIa HA OCHOBAHUE CUCTEMBI

CUHCJICHHS. AJITOPUTM TIEPEBO/IA IIEJIOTO YUCia U3 P-WIHOM CUCTEMBI CUUCTICHUS
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B JCCATUYHYIO. AJITOPUTM IEepeBOAa KOHEUYHOW P-W4HOI 1poOH B NECATUYHYIO.
ANropuT™M nepeBoAa LENOro YMCiIa U3 JECITUYHOM CHCTEeMBbl cuMcieHus B P-
N4HYy!0. J[BOMYHAas, BOCBMEPUYHAs U IIECTHAALATEPUYHAs CUCTEMbI CUHUCIICHMS,
NEPeBOJl YUCENl MEXIY ATHMH cHCTeMaMd. ApupMeTHYECKHe ONepanuu B

IIO3UIIMOHHBIX CUCTEMAX CUHUCIICHUA

2.7

HPGHCTaBHeHI/IC HCJIbIX U BEIICCTBCHHBIX YUCCIT B [TAMATHU KOMIIBIOTCPA

2.8

KomupoBanue TtekcroB. KomupoBka ASCIl. OpHoOGalTHBIE KOAMPOBKH.
Crannapr UNICODE. Komupoka UTF-8. Ompenenenne nnpopManmoHHOTO

00BEMa TEKCTOBBIX COOOIIIEHII

2.9

KomupoBanue m3obpaxkenuit. OrnieHka WHPOPMAITMOHHOTO 00BEMA PacTPOBOTO
rpadpuveckoro M300paKeHHsT TPH 33aJaHHOM pas3pelieHuH | TIyOuHe
koaupoBaHus 1Bera. Koguposanue 3Byka. OeHka MHGOPMAIMOHHOTO 00bEMa
3BYKOBBIX JIaHHBIX TIPU 3aJaHHBIX YacTOTE IUCKPETU3alMH W Pa3psIHOCTH

KOJIMPOBAHUSA

2.10

Anrebpa noruku. BpickasbiBanus. Jlormueckue —onepanuu.  TaGuuisl
HUCTHUHHOCTHU JJOTNYE€CKHUX onepaunﬁ CIU3BIOHKIIHA, CKOHBIOHKIUAY,
«KMHBCPCUA», «HUMILIUKAOUA», <«OKBUBAJICHIHA». Jlornaeckue BBIPpAKCHHA.
Beruucnenue 10ruueckoro 3HaueHusi COCTaBHOT'O BBICKA3bIBAHUS MIPU U3BECTHBIX
3HAYEHUAX BXOMALIMX B HEro 3JEMEHTapHBIX BbICKa3bIBaHUM. TaOmuiibI
HUCTUHHOCTH JIOTHYCCKHX BLIpB,)KGHHfI. Jlornueckne Oorcpanvu U oncpanun Ha
MHOKeCTBaMHu. [IpuMepbl  3aKOHOB — anreOphl  JIOTUKH. OJKBUBAJICHTHBIC
npeoOpa3oBaHus JOrMyeckux BblpaxkeHui. Jlornueckue ¢ynkiuu. ITocrpoenue
JOTMYECKOTO BBIPAXKEHMS C JaHHOW Tabiuueid ucTuHHOCTH. Jlormueckue
aneMeHThl Komnbiotepa. Tpurrep. Cymmatop. IlocTpoeHue cxembl Ha
JIOTUYCCKUX DOJICMCHTAX I10 JIOTUYCCKOMY BBIPAKCHHIO. 3anuce, JIOTHYECKOTro

BBIPpAXKXCHUSA 110 JIOTHYECKOM CXeMe

NHupopmaninoHHbIE TEXHOJIOTUH

3.1

TexkcroBeiit  mpoueccop. PemaktupoBanme u dopmarupoBanue. [IpoBepka
opdorpadun u rpammaruku. CpencTBa MOWCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonb3zoBanue crunei.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHOckH, ornaBneHue. O0naunbie cepBuchl. KomnektuBHas pabora ¢
JOKyMEHTOM. WHCTpYMEHTBI pELEeH3UPOBaHUSI B TEKCTOBBIX IPOIECCOpax.
HenoBast mnepenmcka. Pedepar. IlpaBuna nuUTHpOBaHHWS WCTOYHUKOB U

odopmienus 6ubmuorpadguueckux ccbutok. OGopmieHne CucKa IUTepaTypsl
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11 KITACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

Hudposast rpaMOTHOCTH

11

[IpyHIMIBI TOCTPOEHUS] M anmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETeH.
Cereble mpotokosibl. Cerb MuTepHer. Anpecanus B cetn HMutepHer. Cucrema

JNOMEHHBIX UMEH

Teopernueckue OCHOBBI HH(OPMATHKH

2.1

Monenn u MoxenupoBanue. llenn wmopenupoBanusa. COOTBETCTBHE MOJIENH
MOJENUPyeMOMYy OOBEKTY WM mporeccy. Popmanuzanus NPUKIAJHBIX 3a/1ad.
[IpencraBieHue pe3yinbTaToOB MOJIEIMPOBAHUS B BHJIE, YIOOHOM JUIsl BOCHPUATHSA

yenoBekoM. ['paduyeckoe npencraBieHne JaHHbIX (CXEMbI, TaOIHIIbI, TpaduKn)

2.2

I'padbr. OcHoBHble moHsATUSA. Buabl rpados. Pemienue anropuTmMuueckux 3aaad,
CBSA3aHHBIX C aHanu3oM TpadoB (MOCTPOEHUE ONTUMAIBHOIO MYTH MEXIY
BepIIMHAMU Tpada, orpeeeHne KOJMYECTBa Pa3IMYHbIX MyTEH MEX/1y BepIIMHAMH

OPUEHTHPOBAHHOTO AIIUKIMYECKOT0 rpada)

2.3

HepeBps. bunapHoe nepeBo. JIUCKpeTHbIE HWIPBl JBYX HUIPOKOB C IIOJHOH
uHpopmanueit. [locTtpoerne nepeBa mepebopa BapHUaHTOB, ONMHCAHHE CTPATETHUU
urpsl B Tabnu4Hoil ¢opme. Bourpsimneie crpareruu. Vcnonbs3zoBanue rpadoB u

JACPCBLEB IIPU OITMCAHNH 00BEKTOB U IMPOLCCCOB OKPYKAOUIECTO MUPaA

ANTopUTMBI ¥ IPOTPAMMHUPOBaHHE

3.1

OHpeI[eJ'IeHI/IC BO3MOXHBIX PE3YJIbTATOB pa6OTH HpOCTCfII.HPIX AJITOPUTMOB
yrapaBJICHUA HWCIOJHUTCIISIMU W BBIYHUCIIMTCIBHBIX aJITOPUTMOB. OnpeneneHI/Ie

UCXOJHBIX JJAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3ysbTaT

3.2

Otanbl pelleHus 3ajad Ha Kommbrorepe. SI3pik mporpammupoBanus (Ilackais,
Python, Java, C++, C#). OCHOBHbBIC KOHCTPYKIIMHU SI3bIKa MIPOrPAMMHUPOBAHUS. THIIbI
JTAHHBIX: IEJIOYMCIIEHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIC, JIOTHYeCKHe. BeTBieHus.
CocraBnble ycnoBus. Lluknsl ¢ yenosueM. Lukibl mo nepemenHoi. Mcnonb3oBanue

Ta6J'II/II_[ TPACCUPOBKH

3.3

Pa3paboTka u mporpaMMHas peanu3alus ajlrOpUTMOB DELICHHUS THIIOBBIX 3a]ad
6azoBoro ypoBHs. [Ipumepbl 3amau: anropuTMbl 0OpabOTKHM KOHEYHOW YHCIOBOM
MOCJIEIOBATEILHOCTH (BBIYMCICHHE CYMM, MTPOU3BEICHHUM, KOJTUYECTBA DJIEMEHTOB C
3aIaHHBIMA CBOMCTBaMHM), aJTOPUTMBI aHajK3a 3alUCH YWCET B MO3UIIMOHHOMN
CUCTEME CUHWCIICHMsI, alTOPUTMBl pEIIeHUs 3aJad MeToaoM mepedopa (TOMCK

HanOOJIBIIETO OGI.I.ICI“O ACIIUTCIIA JABYX HATYPAJIbHBIX YHUCCII, IMPOBCPKa YHUCIIa HA
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IIPOCTOTY)

3.4

Oo6paboTtka CHUMBOJIbHBIX JTAHHBIX. Bcerpoennbie byHKIIN sI3pIKa

IPOTPaMMHUPOBAHUS JUIst 00paOOTKH CUMBOJIBHBIX CTPOK

3.5

TaGnuyHble BeMWYUHBI (MAacCUBBI). ANTOPUTMBI pabOTHI C IEMEHTAMU MAacCHBa C
OJIHOKpaTHBIM IPOCMOTPOM MACCHBA: CYMMMPOBAHHUE 3JIEMEHTOB MACCHUBA, MOJICYET
KOJINYECTBA (CYyMMBI) 3JIEMEHTOB MAaCcCUBA, YA0BJIETBOPAIOLINX 33JaHHOMY YCIIOBHIO,
HaXOXXJEHWE HauOospulero (HAUMEHBLIETr0) 3HAYEHHMsl JJIEMEHTOB MacCuBa,
HAXOXXJCHWE BTOPOTO MO BEJIMYMHE HaWOONbLIET0 (HAUMEHBILIET0) 3HAYCHUS,
JUHEWHBIA TOMCK 3JEeMEHTa, IEepPecTaHOBKAa D3JEMEHTOB MacCMBa B OOpaTHOM
nopsiake. CopTUpOBKa OJHOMEPHOro MaccuBa. lIpocTele METOAbl COPTUPOBKH
(HampuMep, MeETOA  Iy3bIpbKa, METOJ BBIOOpa, COPTHPOBKA BCTABKAMH).

IToanporpamMmsl

NudopmaninoHHbIe TEXHOIOTUN

4.1

Ananu3 gaHHbiX. OCHOBHBIE 33/Jlauyd  aHalW3a JaHHBIX: I[POTHO3UPOBAHUE,
KIaccuuKanus, KilacTepu3anus, aHaiuM3 OTKIoHeHWid. [locimemoBaTenbHOCTD
pelieHusl 3a1a4d aHalu3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp M (WJIM) MOCTPOEHHE MOJIENH, Mpeodpa3oBaHUE TaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTALUA PE3YJIbTATOB

4.2

Ananuz JaHHBIX C IIOMOIIbIO 3JICKTPOHHBIX Ta6J'II/II_I. Brraucnenue CYMMBI, CPEAHETO

apI/I(l)MeTI/I‘leCKOFO, HauOOJIBIIEr0 U HAUMEHBIIIETO 3HAUYEHUH Juaria3oHa

4.3

KOMHLIOTepHO'MaTeMaTI/ILIeCKI/Ie MOACIIHN. OTaImesl KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOZACIIMPOBAHUA: TOCTAHOBKA 3aJ1d4H, pa3pa60TI<a MOZCIIN, TECTUPOBAHUEC MOICIIH,

KOMHI:I-OTepHI)II\/'I OKCIICPUMCHT, aHAJIN3 PE3YJIIbTAaTOB MOACIIMPOBAHUA

4.4

YucneHHOe pellleHre ypaBHEHUH C MOMOILBIO T000pa mapameTpa

4.5

Tabnuunsle (pensuuoHHbIe) 0a3bl JaHHBIX. Tabnuua — npejacTaBieHue CBEACHUN 00
OTHOTHIHEIX 00BbekTax. Ilone, 3amuch. Kmrou Tabmunpl. Pabora ¢ roToBoi 0a3oi
JAHHBIX. 3amojiHeHrue 0a3bl NaHHBIX. [IOMCK, COPTHpPOBKA M (PUIBTpAIMS 3aMUCEH.
3ampocsl Ha BBIOOPKY JaHHBIX. 3ampochl ¢ MapameTrpaMmy. Brbraucnsemblie mosis B
3arpocax. MHorotabiauuyHble 0a3bl AaHHBIX. TUIBI CBsI3edl Mexay TalOiaumamMu.

3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX

IIposepsiembie Ha EI'D no undopmaTnke TpeGOBaHUSA K pe3ybTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTe/ILHOI MPOrpaMMbl CpeHero oduero
oOpa3zoBaHusi
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Kon
poBepPsEMOr

0 TpeOoBaHUs

[IpoBepsieMble TpeOOBaHUS K TPEAMETHBIM pE3yJIbTaTaM OCBOCHUS
OCHOBHOIl ~ 00pa3oBaTeNbHOM  MPOrpaMMbl  CpelHEro  OOMIEero

oOpazoBaHus

1.

3HaTh (ITOHUMATH )

11

[ToHrMaHMe OCHOBHBIX NMPHUHIMIIOB YCTPOHCTBA M (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTal[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHLIUI
Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOIMI; BJIaJICHUE HABBIKAMH PaOOTHI €
ONEPALMOHHBIMU CHCTEMAMHM M OCHOBHBIMU BHMJAMHM IIPOIPAMMHOIO
obecrieyeHuss s pelIeHuss y4eOHBIX 3a7a4 IO  BBHIOpAHHOMN

Crieuyam3annuu

1.2

Hanuuue npencraBieHuit o 0a30BbIX MPUHLMIIAX OpTraHU3alUd U

(yHKIIMOHMPOBAHUST KOMITBIOTEPHBIX CEeTei

1.3

ITornmanne OCHOBHBIX MPUHOUIIOB AWCKPECTHU3AaWU PA3JIMYHBIX BUI0B

uH(pOpMaIN

1.4

[Nonnmanune 0a30BBIX aNTOPUTMOB OOpPaOOTKH UYUCIOBOW M TEKCTOBOU
uHbopManMy (3aMUCh YHCET B TO3MIMOHHON CHCTEME CYHCIICHHS,
NEJIMMOCTh LENbIX 4YHMCE; HAaxXOXKICHUE BCEX IIPOCTBIX 4YHUCENI B
3aJJaHHOM JMara3oHe; o0pa0OTKa MHOTOpa3psiAHBIX LENbIX YHUCEl;
aHaJIU3 CHMBOJIBHBIX CTPOK U JpPYruX), airOpUTMOB IIOMCKA H

COPTHUPOBKH

1.5

3Hanue (1)YHKIII/IOHEU'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPEACTB

cpenbl pa3paboTKu

1.6

BnaneHne OCHOBHBIMHM CBEIECHUSIMH O 0azax JAaHHBIX, UX CTPYKTYPCE,

CpeICTBax COo37aHus U pabOThl C HUIMU

1.7

Ilonnmanue BO3MOKHOCTEH " OTpaHUYCHUH TEXHOJIOTUH
HWCKYCCTBEHHOTO MHTEIJIEKTa B Pa3IWYHBIX OOJACTAX; HAJIWYUE
Mpe/ICTaBIeHU 00 MCHOJIb30BaHUU HH(POPMAIMOHHBIX TEXHOJOTUH B

pa3NUYHBIX MPOPECCUOHATBHBIX chepax

1.8

BJ'IalICHI/Ie TCOPCTUYCCKHUM aImapaToM, IMO3BOJAIONIUM OCYIICCTBIIATH
NpEACTABJIICHUC 3aJaHHOT0 HATYPAJIbHOI'O YHCJIa B PA3JIMYHBIX CUCTCMAX

CUHMCIICHHA, BBbIIIOJIHATH npeo6pa30BaHI/151 JJOTHYCCKHUX BLIpa)KCHI/II\/'I,
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UCTOJb3Ysl 3aKOHBI aJreOphl JIOTUKU; ONMPENENIATh KpaTYallliid MyTh BO
B3BEIICHHOM TIpade ¥ KOJIMYECTBO MyTed MEXIy BepLIMHAMHU

OpPUEHTUPOBAHHOTO AlMKINYECKOro rpada

VYMeThb

2.1

YMeHHE HCIONb30BaTh KOMIIBIOTEPHO-MATEMATHYECKUE MOJEIN U
aHaJM3a 00BEKTOB U IIPOLIECCOB: (POPMYJINPOBATH LI€Ib MOAEIUPOBAHUS,
BBIIIOJIHATE QHAJIU3 PE3YJIbTAaTOB, MOJYYEHHBIX B XOAE€ MOJEIMPOBAHNS;
OLIGHUBATh QJICKBATHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTY WU
IIpOLIECCY; IPEACTABIATh PE3yNbTaTbl MOJECIMPOBAHMS B HAIISJIHOM

BUJIE

2.2

YMeHue KiacCH(PUIMPOBATh OCHOBHBIC 3aJa4yd aHAU3a JIaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepU3aLus, aHaJIn3
OTKJIOHEHHI); MOHUMATh MOCIEA0BATEIHLHOCTh PEIICHUS 3a7a4 aHAINU3a
JaHHBIX: COOp NEPBUYHBIX JaHHBIX, OYHCTKA M OIICHKa KauecTBa
JAHHBIX, BBIOOP U (WJIM) IOCTPOEHUE MOJIENH, MPeoOpa3oBaHuE JaHHBIX,

BU3YyaJin3alvsd JAHHBIX, HHTCPIIPETAIHA PE3YIIbTATOB

2.3

YMenue  ompenenarb  MHPOPMAIMOHHBIA  00BEM  TEKCTOBBIX,
rpagu4YecKux M 3BYKOBBIX JIAHHBIX TMPU 3aJaHHBIX MapaMeTpax
JUCKpETU3alui. YMEHHE ONpeNeisAThb CPEAHIO CKOPOCTh Mepenadyu
JAHHBIX, OLIEHWBATh W3MEHEHHE BPEMEHU IepeJayd IpPU HU3MEHEHUH

MH(}OPMALMOHHOTO 00bEMa JIaHHBIX U XapaKTEpPUCTUK KaHaJla CBSI3U

2.4

YMmenue CTPOUTHL KO/, O6€CH€"IHB310H.IPII>1 HaNUMCHBIIYIO BO3MOXHYIO

CPEIHIO0 JUIMHY COOOLIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCIOJIb30BaTh npu pCeHICHUU 3aJdavd CBOIMCTBA MO3UIIMOHHOMN
3alMCu 4YMCCII, AJITOPUTMBI TOCTPOCHHUA 3allMCHU YUCJIa B MMO3UITHOHHOM
CUCTCMEC CHUCIICHHA C 3aJaHHBIM OCHOBAHUCM H IMOCTPOCHUA 4YHCJIA IO
CTPOKE, cozlepxcameﬁ 3allCh ATOr0 4YHCIIAa B IO3UIIMOHHOM CHCTEME
CUHCIICHUA C 3aaHHbIM OCHOBAHHUEM, YMCHHC BBITIOJIHATH

apI/I(l)MeTI/I'-IeCKI/Ie OIn€panru B IMO3UITUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHWE B JUIBIOHKTUBHOM U
KOHBIOHKTUBHOM HOpMaJbHBIX (opmMax 1o 3aJaHHOM  Tabmuie

UCTUHHOCTHU, HCCICI0BaTh 00/1aCTh HMCTUHHOCTH BBLICKA3bIBAHHS ,
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COACPIKAIICTO MECPCMCHHBIC, pemaTtb HCCJIOXKHBIC JJOTHUYCCKUC

ypaBHEHUS

2.7

YMeHue pemarh ajlropuTMHYECKUE 3aJlayM, CBSI3aHHBIE C aHAIU30M
rpadoB (3aa4u MOCTPOEHUSI ONTUMAIBHOTO MYTH MEXKAY BEpUIMHAMHU
rpada, onpeseseHns KOJIUYEeCTBA Pa3IMUHbIX IMyTel MKy BEpIIUHAMUI

OPUEHTUPOBAHHOTO AIMKINIECKOro rpada)

2.8

YMeHHe HCHoJIb30BaTh ACPEBbS MPU aHAIU3€ U MOCTPOCHUU KOJOB U
JUISL TIpEJICTaBICHHs apU(METUIECKUX BBIPAKEHUH, IPU PELICHUH 3a]a4
IIOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH JAEPEBO UIPHI 10 33JaHHOMY
aIrOpUTMY; pa3padaThiBaTh U OOOCHOBBIBATh BBHIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

VYMmenue AHAJIIM3UPOBATL AJITOPUTMBI C HCIIOJIB30BAHUCM Ta6JII/III
TPaCCUPOBKH,; OIIPCACIIATD 0€3 UCIOJIL30BaHM KOMIIBIOTECPA PE3YJIbTAThI
BBIIIOJIHCHUA HCCJIOXKHBIX IIPOrpaMM, BKIHOYAIOIIUX IHUKIIbI, BETBJIICHUA

" IOAIpOorpaMmel, IpH 3alaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpeAensTh CIOKHOCTh M3y4aeMblX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHUBA,
nepeOOpHbIe aNTOPUTMBI, JABOMYHBIA TOMCK) M IMPHBOIUTH IMPHUMEPHI
HECKOJIBKMX aJITOPUTMOB PAa3HOM CIIOKHOCTH JUIsl PELICHHsS OJHOMN

3a1a4yu

2.11

Bnagenune yHUBEpCaTbHBIM SI3BIKOM IPOTPAMMUPOBAHMSI BBICOKOTO
ypoBHsi (ITackanme, Python, Java, C++, C#), npeacraBieHusMH O
0a30BBIX THIAX JAHHBIX M CTPYKTypaX JNaHHBIX; YMEHHE HCITOJIb30BATh
OCHOBHBIC YIPABJISIONINE KOHCTPYKIIMH;, YMEHHE OCYIICCTBIISATh aHAIIN3
MPEeNTIOKEHHOW  MPOTpaMMBL:  OMPENENATh  Pe3yabTaThl  pabOThI
MIPOrpaMMBbI TIPH 33JJaHHBIX UCXOIHBIX JAHHBIX; ONMPEACTATh, PU KaKUX
WCXOJHBIX JaHHBIX BO3MOXKHO TIOJNyYeHHE YKA3aHHBIX pE3YJIbTATOB;
BBISIBJIATH JIAHHBIC, KOTOpPhIE MOTYT TIPHUBECTH K OIMOKe B padoTe
MporpaMMbl;  (OPMYIHUPOBATh  MPEMIOKEHUS 1O  YIYUIICHHIO

IporpaMMHOTIO KOAa

2.12

YMeHue peanau30BbIBaTh Ha BBIOPAaHHOM JUIS M3YYEHHUS  S3bIKE
nporpaMMmupoBaHusi Bbicokoro ypoBHs (Ilackanb, Python, Java, C++,

C#)  TunoBBIE  aNTOPUTMBI ~ OOpaOOTKM  YHCEN,  YHCIOBBIX
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HOCHCHOB&TCHBHOCTCﬁ U MACCHUBOB: NPCACTABJICHUC 4YHCIIAa B BHUIC
HaOopa TPOCTBIX COMHOXXHTEJICH; HAaXOXJICHHE MaKCUMaIbHOU
(MMHUMAIIbHOM) TU(PHI HATYPAIILHOTO YWCIIA, 3alUCAHHOTO B CHCTEME
CUHUCJICHUA C OCHOBAaHHMCM, HCHIPCBBIIIAOIIUM 1 0, BBIYUCIICHUC
00O0OIIEHHBIX XapaKTePUCTHK JJIEMEHTOB MAaCcCHBa WU YHUCIIOBOU
MOCJIeIOBATEIIbHOCTH (cymmBl, MIPOU3BEACHUS CpeIHero
apu(METHYECKOT0, MHHHMAaJIbHOTO M MaKCHMAIIbHOTO JJIEMEHTOB,
KOJINYECTBA DJIEMEHTOB, YJOBICTBOPSIOMINX 33aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MacCHBA; YMEHUE HCIIOJIB30BATh B IIPOrpaMMax
JAHHBIC PA3JIMYHBIX THIIOB C y4YETOM OTPAaHMYCHHH Ha TUAIa30H HX
BO3MOJKHBIX 3HAYCHUH, MPUMEHSITH TPU PEIICHUH 3a7ad CTPYKTYPbI
JNaHHBIX (CHUCKHU, CJIOBapu, CTE€KH, OYEpelnd, JEPEBbs); MPUMEHATh
CTaHJApTHBIE W COOCTBEHHBIC TOANPOTPaMMBI UII  OOpabOTKH
YHCJIOBBIX JIAHHBIX M CHMBOJIBHBIX CTPOK; HCIIOJIb30BaTh IIPU
pazpaboTke  mporpamMMm  OMONHMOTEKM  TOAIPOrpaMM;  yMEHHE
WCIIOJIb30BATh cpeacTsa OTJaIKN porpaMm B cpene

MIPOrpPaMMHUPOBAHUS

2.13

YMeHue HUcronb30BaTh  IEKTPOHHbIE  TaONMIBI JUI  aHAJIMU3a,
MPECTaBICHUS U 00pabOTKHM JaHHBIX (BKIJIIOYAsl BHIOOP ONTHMAJIBLHOTO
pelieHus, noa0op JTWHUU TPEHJa, PelIeHUE 3ajad MPOTHO3UPOBAHUSA);
YMEHHE HCIIONb30BaTh TAOIHUYHbBIE (peNSIHOHHBIE) 0a3bl NaHHBIX W

CITPaBOYHBIC CUCTEMbI

2.14

YMeHue OpraHu3oBBIBaTh JMYHOE HH()OPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  LU(POBBIX  TEXHOJIOTHUH;
MIOHMMaHUE BO3MOYKHOCTEH LU(POBBIX CEPBUCOB T'OCYAAPCTBEHHBIX

ycayr, HUGPOBBIX 00pa30BaTEIbHBIX CEPBUCOB

IlepeyeHnb 31eMEHTOB co/iep:KaHusA, npoBepseMbix Ha EI'D mo

uHpopMaTHKe
Kon ITpoBepsieMBlii DIEMEHT COAECPKAHUS
1 udposast rpaMOTHOCTH
11 OcHOBHBIE TEHJICHLIUU Pa3BUTHs KOMIBIOTEPHBIX TexHoJorui. [TapamiensHbie
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BBIYMCIICHUA. MHOFOHpOHeCCOpHLIC CUCTCMBEI. Pacnp CACIICHHBIC

BBIYHUCIINTCIBHBIC CUCTEMbBI U 06pa60TI<a 0OIBIINX JaHHBIX

1.2

[IpuHUHMIIBI TOCTPOEHUSI U anmapaTHble KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CeteBbie mpotokosibl. Cerb WMuTepner. Agpecanuss B cetu MHTepHer.
[Tpotokomsl cteka TCP/IP. Cucrema nomeHHbIX UMeH. Pa3znenenue IP-cetn Ha

MMOACETH C MOMOIIILI0 MAaCOK MOACeTeH

1.3

daitnoBas cuctema. [louck B ¢aiinoBoit cucteme. [IpuHIUIIBI pa3MenieHUsT 1

UMeHOBaHMs (aiioB B JonroBpeMeHHON mamsaTu. [1labmoHbl 1 onmucaHus

rpymi ¢aiinos

14

CKOpOCTB nepeaadyn  JaHHBbIX. 3aBUCHUMOCTh BpEMCHH IICpCavyu OT

MH(POPMAIIMOHHOTO 00beMa JAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

1.5

udposanne nanupix. CuMMeTpUYHBbIe U HECUMMETpUuHbIe UGPbL. [Hudpsl

npoctoit 3amensl. [ludp Lesaps. Hudpp Buxenepa. Anroputm mmdpoBanus
RSA

1.6

Koppl, mo3Bonsitomume 0OHApYKUBATh U HCIPABIATh OMIMOKH, BO3SHHUKAIOIIUE
IIpu nepenade naHHbIX. Paccrossnue Xammunra. Konuposanue ¢ moBTopeHneM

ouros. Koasl XomMMuHra

Teopernueckue OCHOBBI HH(OPMATHKH

2.1

JlBonuHoe  KoAupoBaHuEe. PaBHOMEpHbBIE M HEpPaBHOMEpHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUHM, 3alMCAHHBIX C IOMOILBIO HEPaBHOMEPHBIX
koJoB. Ycnoue ®Pano. IlocTtpoeHnme OAHO3HAYHO NEKOJHMPYEMBIX KOJIOB C

IOMOIIBIO ACPEBA

2.2

Teopernueckne noaxoAbl K OIEHKE KoiaudecTBa HHpopMmanuu. EauHuiel
U3MEpeHus: KoymdyecTBa HHPopMauuu. AmnpaBUTHBIM MMOAXOJ K OLIEHKE
KonuyecTBa HMH(pOpMaluu. 3akoH aAguTHBHOCTH HHpopmauuu. dopmyrna

Xaptnu. Uadopmarus u BepositHocTs. @opmyna [llenHona

2.3

Cucrembl cumcneHusi. Pa3BepHyTas 3amuch LENBIX M JIPOOHBIX YHUCEN B
MO3UIIMOHHONM cHucTeMe cuuciieHus. CBOMCTBa MO3UIIMOHHON 3aIliCH YMCIa:
KOJIMYECTBO HHU(P B 3aMHCH, MPU3HAK JACIMMOCTH YHCIA Ha OCHOBaHHE
CUCTEMBbI CUHMCIIEHUs. AJITOPUTM MEPEBOJIA LEJIOro Ynciia u3 P-uuHoil cuctemsl

CUHCJICHUA B NCCATUYHYTO. AHTOpI/ITM nepeBoJia KOHEe4YHOM P-muHOM ,Z[p06I/I B
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JECATUYHYI0. AJITOPUTM TMEpPEeBOJa IEIOr0 Yucia U3 JECATUYHON CHUCTEMBI
curciienusi B P-uunyro. IlepeBon KoHEUHOH AecaTUYHOM Npodu B P-munyto.
JIBonuHasi, BOCbMEpUYHAs U LIECTHAATEpUYHAs] CUCTEMbI CUUCIICHHUS, CBA3b
MEXay HUMH. ApudMeTHYecKHue Omepaldd B TMO3UIIMOHHBIX CHCTEMax

CUHHCIJICHHUA

2.4

TpouuHast ypaBHOBEIIEHHAs CUCTEMA CUHMCIEHUA. JBOMYHO-IECATUYHAA

CUCTEMA CUUCIICHUA

2.5

KomupoBanue tekcroB. KommpoBka ASCIL. OnHoGalTHBIE KOJUPOBKH.
Crannaptr UNICODE. KomupoBka UTF-8. Onpexnenenue uH)OpMAIImOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenuii.  Onenka  uHOpMAnMOHHOTO  0OBEMa
rpadMUecKuX JaHHBIX NPU 33JaHHBIX PA3pelICHUH U TITyOWHE KOIUPOBAHUS
nBera. L[BeToBbie Moneny.

Koaupoanue 3Byka. OnieHka MHPOPMALMOHHOTO 00beMa 3BYKOBBIX JaHHBIX

IIpH 3aJaHHBIX YaCTOTC JUCKPCTU3AIUU U Pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruxu. [loHsTtue BbICKa3biBaHMs. Bbicka3biBaTelbHbIE (OPMBI
(mpenukatsr). KBaHTOpHI CylIeCTBOBAaHUS U BCEOOIIHOCTH.

Jlornyeckune omnepanuu. TaOuuIbl MCTHHHOCTU. Jlormueckue BBIpaKEHHUS.
Jlormueckue TOXAecTtBa. Jlormyeckue omepauud M ONEpalUd  Haj
MHOKECTBaMHU.

3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE IPEOOPAa30BaHMS JIOTMUECKHUX
BBIpa)KEHM. JIornueckue ypaBHEHHsI U CUCTEMBI YPABHEHUM.

Jlornyeckne (GyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IH€ HCTUHHOCTH

2.9

Jlormueckue »I€MEHTHI B cOCTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. [loctpoenue cxem Ha JIOTHYECKUX 3JIEMEHTaX MO
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3aIllUCh JIOTMYECKOTO BBIPAKEHHUS I10

JIOTUYECKOH cXeMe

2.10

Mogenu u monenupoBanue. llenm MomenupoBaHus. AJNEKBATHOCTh MOJEIH
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MoOJIeIUpyeMOMY 00BEKTY WK Tporeccy. @opmanu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBienure pe3ynbTaToB MOJEIHPOBAHUS B BUOE, YIOOHOM Ui
BOCIIPUATHSA 4YEJIOBEKOM. ['paduueckoe NpeacTaBleHHUE HTaHHBIX (CXEMBI,

TaOIHIIBI, TPaduKN).

2.11

[IpeacraBnenue wenblx uucea B MNaMmsATH KommbkoTepa. OrpaHU4eHHOCTb
Jana3oHa 4ucesl MpU OTPAaHMYEHUHU KoJudecTBa paspsnoB. I[lepenosinenue
paspsaHOW ceTku. be33HakoBble ¥ 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JOTOJHUTENBHBIA KOJI OTPULIATEIbHBIX YUCET.

[To6uToBbie JsOrMYeckue omneparuu. Jlornyeckuid, apudmMeTHYECKUd W
nuknudeckuii  capuru. llludpoBanre ¢ MOMOIIBIO TOOUTOBOW Omeparuu

"uckirouaromee MJIMN"

2.12

HpeI[CTaBHeHI/IC BCHICCTBCHHBLIX YHCCII B IaMATH KOMIIBIOTCpPA. 3Haqama$1
JaCTb MW TIOPAAOK YHCJIA. I[I/IaHaBOH 3HAYCHUU BCHICCTBCHHBIX YHUCCII.
HpO6J’ICMLI XpaHCHUA BCHICCTBCHHBLIX YHCCII, CBA3AHHLIC C OI'PAHUYCHHUCM
KOJIMYCCTBA pa3psAa0B. Breimonnenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHMCJIaMH,

HaKOILICHUE OIIMOOK IMPpU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble noHATUA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIbIO
Marpul CMCXKHOCTH, BECOBLIX MaTpull, CIHCKOB CMCKHOCTH. Pemrenue
QITOPUTMUYECKUX 3a]a4, CBS3aHHBIX C aHaimu3oM rpadoB (MOCTpoeHUE
ONTUMAJIBLHOTO TMYTH MEXAYy BepIIMHaMu rpada, ompenereHHe KOIWYecTBa

Pa3JIMIHBIX HYTCI\/’I MCXKAY BCpHIMHAMHW OPUCHTUPOBAHHOI'O AIUKINYCCKOI'O

rpada)

2.14

HepeBbsi. bunapaoe nepeBo. [lepeBbs mnoucka. CrocoObl o0xona aepeBa.
IIpencraBnenue apupmMeTHUECKUX BbIpaKeHUH B BUJE iepeBa. Mcnonb3oBanue
rpadoB U J€peBbEB IpPHU ONUCAHUH OOBEKTOB M IPOLECCOB OKPYXKAIOLIETO

MuUpa

2.15

JlMcKpeTHble WIphl JIBYX WIPOKOB ¢ MoyiHOM uHpopMmanueil. Iloctpoenue
JiepeBa nepedopa BapMaHTOB, OMMCAHUE CTPATETUU UIPbI B TAOIMUYHON dopMe.

Bemur PBIIITHBIC 1 TPOUTPBIIIHBIC ITO3ULTUH. Briur PBIIITHBIC CTPATCTUU

2.16

CpencTtBa HWCKYCCTBEHHOTO  HMHTEIUIEKTa. MaeHTHUKAIMS ©  TIOHWCK
M300pakeHMi, pacro3HaBanue juil. Vcrnoib30BaHne METOJOB HCKYCCTBEHHOTO
WHTEJJIEKTa B OOy4arommx  cucTemax. Vchmoib30BaHME  METOJIOB

UCKYCCTBEHHOIO  HMHTEUIEKTa B  poOoToTexHuke. UHTepHer  Bemiei.
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Heiiponnsie cetn

ANropuTMBI U IPOrPAMMHUPOBAHUE

3.1

(DopMaJ'II/I3aL[I/IH IIOHATHA aJIrOpUTMa. Mammza TBIOpI/IHFa KaK yYHUBEpCaJbHasd

MOJIEIb BBIYUCIIEHUI

3.2

OrneHka CIIOXKHOCTH BBIYHMCICHUH. Bpems paboThl u 00beM HCHOIB3yeMOM
MaMsiTd, HUX 3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OlleHKa
ACUMIITOTUYECKON CJIOKHOCTH QJITOPUTMOB. AJITOPUTMBI TMOJTMHOMHAIBHON
cnoxxaoctu. IlepebopHbie anropuTmel. [lpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OI[HOﬁ 3a1a4u, KOTOPbIC UMCIOT Pa3JIMYHYIO CIIOKHOCTH

3.3

Omnpenenenre BO3MOXKHBIX PE3YJIbTAaTOB pabOThl MPOCTEHIINX aJrOPUTMOB
YIIpaBJICHUS] UCIIOJHUTEISIMU U BBIYMCIUTENBHBIX alroputMoB. OnpeaeneHue
UCXOJHBIX JAaHHBIX, NPU KOTOPHIX AITOPUTM MOXKET JaTh TpeOyeMblii

pe3ysibrar

3.4

Anroput™Mbl 00pabOTKH HATYpaJIbHBIX YHCEJ, 3allMCAHHBIX B MO3WIIMOHHBIX
CUCTEMax CYHCICHHS: pa3OMEeHME 3aliCH 4YKClia Ha OTICIBbHBIC IHQPHI,
HaXOXJICHHEC CYMMBI M TPOW3BEIACHHUS MH(p, HAXOXKICHUE MaKCUMAIIbHON
(MUHUMAIBLHOM ) IUQPHI.

[IpencraBnenue yucia B BHJE HAOOpa MPOCTHIX COMHOXHTEICH. AJTOPUTM
OBICTPOTO BO3BEIEHUS B CTEMEHb. I[IOMCK MPOCTHIX YHCENT B 3aJ[aHHOM

JMarna3oHe ¢ MOMOIIBI0 airopuT™a ""permrero Ipatocdena'

3.5

MHoropa3psiiHbIe LeNbIe YUCIa, 3aJa41 JUIMHHON apupMeTHKN

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYHMCIICHHBIE, BEILIECTBEHHBbIE, CHMBOJIbHBIC, JIOTMYECKHE. BerBneHus.
Crnoxuble ycnoBus. Llukinisl ¢ ycnoBueM. LIUKiIbl o epeMeHHOM.

OO0paboTka JaHHBIX, XpaHAIMXcs B ¢ainax. TekcToBble U IBOWYHbBIE (ailsibl.
daiinoBeie epeMeHHble ((aitnoBele ykasarenu). Urenue u3 ¢aitna. 3anuch B
daiin.

Pa30Ouenue 3amaun Ha noazaaauu. [lognporpammel (mpoueaypsl U QyHKLINN).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA IMporpaMMHupOBaHUA

3.7

Pexypcus. PexypcuBHble nponeayps! U ¢pyHkuuu. VMcnonb3oBanue creka Juist

opranu3alnri pCKyPCHBHBIX BbI3OBOB
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3.8

Yucnennsle MeTobl. TouyHOE M MPUOIMKEHHOE peleHus 3a1aun. YnciaeHHoe
pellieHre ypaBHEHUH C MOMOIIBIO Moa00pa napamerpa. UuciieHHbIE METOJIbI
peleHusl ypaBHEHUI: MeToa mepebopa, METOJ IOJOBHUHHOIO JIEJIEHUS.
[TpubnuxeHHoe BBIYUCICHHE JJIUH KPUBBIX. Bbruucienue miomanen Guryp c
IIOMOUIBIO YHCJIEHHBIX METOJOB (METOJ IPSIMOYTOJIbBHUKOB, METOJ] TpareLuuii).
Ilouck makcumyma (MUHMMYyMa) (QYHKLUMU OJHOM IEpEeMEHHOH MeTOJOM

IIOJIOBHHHOTI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble — QyHKIHMHM — A3bIKA
MPOrpaMMHUpPOBAaHUS s 00paOOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: IMOJACYET KOJUYECTBa IMOSIBICHUH CHMBOJIA B
CTpOKe, pa30ueHHe CTPOKM Ha CJIOBa IO MPOOENBbHBIM CHMBOJIAM, ITOMCK
MOJICTPOKH BHYTPH JIAaHHOM CTPOKH, 3aMEHa HaWIEHHOW MOJACTPOKH Ha IPYTYIO
CTpoKy. I'eHepanusi Bcex CIOB B HEKOTOpPOM alipaBHUTE, YAOBIETBOPSIOIINX
3aJJaHHBIM orpaHudeHusM. [IpeoOpa3oBaHue 4nciaa B CUMBOJBHYIO CTPOKY M

obpatHO

3.10

MaccuBel ¥ TIOCIEAOBATEIBHOCTH 4YHCEN. BpruucieHne 0000MEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MacCHBa WJM YHCJIOBOM TOCIIEIOBATEIHLHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEro apuPMEeTHUEeCKOr0, MHHHMAIBLHOTO H
MaKCUMaJbHOTO JJIEMEHTOB, KOJHMYECTBA DJEMEHTOB, YJOBIETBOPSIOIIUX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM MOMCK 3a/IaHHOTO 3HAYEHUS B MAaCCHUBE.
ANTOPUTMBI pabOTHl C DJIEMEHTAMH MacCHBa C OJIHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpOBKa OJJHOMEPHOTO MaccuBa. IIpocTbie METOIBI COPTUPOBKH
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHUpOBKAa BcTaBkamu). CopTUpOBKa
ciusinueM. beictpasi coptupoBka maccuBa (anroputm QuickSort). JIBonunbIi

MOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIByMepHbIE MacCuUBbl (MaTpuipl). AJTOPUTMBI OOpPaOOTKH JABYMEPHBIX
MacCHBOB: 3aIlOJHEHUE JIByMEPHOI'O YHCIOBOIO MAacCUBa IO 33JaHHBIM
IIpaBWJIaM, TIOUCK DJIEMEHTA B IBYMEPHOM MAacCHBE, BBIUYMCIIEHHE MaKCUMyMa
(MMHUMYMa) ¥ CYMMBI 3JIEMEHTOB JJBYMEPHOI'O MacCHBa, MEPeCTaHOBKA CTPOK

U CTOJIOLIOB ABYMEPHOI'O MaccuBa

3.12

CnoBapu  (accolMaTUBHBIE  MACCHUBBI, OTOOpaKeHHs).  XOII-TaOJHIIBL.

HOCTpOCHI/Ie aﬂ(i)aBI/ITHO"IaCTOTHOFO CJI0Bapd IJIA 3aJaHHOTO TEKCTa

3.13

Creku. Amnamms MpaBUIIBHOCTU CKOOOYHOTO BbIPAKCHUH. Brruncienue

apI/I(bMeTI/I‘-ICCKOFO BBIPpAXKCHUSA, 3allMCAHHOTO B HOCT(bHKCHOﬁ (I)OpMC.
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Ouepenu. Mcnonp3oBaHue ouepeau A1l BpEMEHHOTO XpaHEHUS! TaHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHMe MHHUMATBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBA3HOTO HEOPHEHTHPOBAHHOTO Tpada. KonmuecTBo pa3nnyHbIX
nyTell MexX1y BepIIMHAMM OpPUEHTUPOBAHHOI'O AaLMKIMYECKOro rpada.

Asroput™m JIeHKCTpBI

3.15

JlepeBbsi. Peanu3anusi gepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUHBIC
(bunapubie) nepeBbs. [locTpoeHue nepeBa miis 3aJaHHOTO apUPMETHIECKOTO
BEIpaXKeHUS. PekypcuBHBIC arOpUTMBI 00X0/a AepeBa. Mcmoib30BaHne CTeKa

U ouepeu st 00Xo/a 1epesa

3.16

JluHaMuueckoe IPOrpaMMUPOBAHME KAk METOJ  pelleHus 3axad ¢
COXPAHEHHUEM NIPOMEXKYTOUHBIX PE3YJIbTATOB. 3a/layM, PELIAEMbIE€ C TIOMOIbIO
JMHAMUYECKOTO TPOTPaMMHUPOBAHUS: BBIYHCICHHE PEKYPCHBHBIX (DYHKIHH,

IOACUYCT KOJIMYCCTBA BAPHUAHTOB, 3a/la4i OIITUMH3allu1

3.17

[lonsitTue 006 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHpoBaHUU. OOBEKTHI U
kJjaccbl. CBOMCTBA U MeTO/bI 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIM3.
Pa3zpaGoTka mporpamMm Ha OCHOBE OOBEKTHO-OPHMEHTHUPOBAHHOTO IOAXO[A.

Wukarncynsmus, HacieIoBaHue, MOJIUMOphu3m

NudopmaninoHHbIe TEXHOIOTUN

4.1

AHanu3 paHHbIX. OCHOBHBIE 33aJauM aHajdM3a JAHHBIX: IPOTHO3UPOBAHUE,
Kjaccuukanus, KiacTepusalus, aHanu3 oTkiIoHeHuH. IlocnenoBarenbHOCTh
pelleHns 3aJay aHajlu3a JaHHBIX: cOOp MNEPBUYHBIX JaHHBIX, OYHCTKA U
OlICHKa KayecTBa JaHHBIX, BbHIOOp M (WIM) TOCTPOCHHE MOJENH,
npeoOpa3oBaHue  JAHHBIX,  BHU3yalM3allMs  JaHHBIX,  HHTEpHpeTanus
pe3ynbTaroB. [Iporpammubie cpeacTBa 1 HTepHET-cepBUCHI 17151 00pabOTKU U

MNpEACTABJICHUA JaHHDBIX. boapmue JaHHBIC. MammHHOe 06yquMe

4.2

AHanu3 JaHHBIX C TMOMOIIBIO0 AJEKTPOHHBIX Ta0nuil. BerumcieHue cCyMMsl,
CpeAHero apu(pMeTH4YecKoro, HauOOJbIIEr0o (HAMMEHBIIEr0) 3HAYEHUS
nuana3oHa. Beruucnenve kodd@uiMeHTa KOppensuuu IBYX pAIOB JaHHBIX.
[Toctpoenue cTonOuaThix, TUHEHUATHIX M KPYroBBIX nuarpamm. [loctpoeHue
rpaduxkoB  ¢yaknui. [lomGop  nWHUM  TpeHIa, pelieHue  3aaad
MporHo3upoBanus. Pemenne 3aiad oNTUMHU3AIUN C TIOMOIIBIO 3JIEKTPOHHBIX

TalJIHI]
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4.3

Jluckperusanuss MNpU MaTEeMaTHYECKOM MOJACIMPOBAHUM  HEMPEPBIBHBIX
npoueccoB. MojenpoBaHue JBWKEHUs. MopaenupoBaHue OHOIOTHYECKUX
cucteM. MaTemaTuyeckue MOJAEIM B OKOHOMHUKE. BblunciuTenbHble
9KCHEPUMEHTHI ¢ MojaensiMu. OOpaboTKa pe3yabTaToB AKCHepUMeHTa. Meron
HaUMEHBIIMX KBaApaToB. OIIEHKAa YMCIOBBIX MMapaMETPOB MOJCIHPYEMBIX
00BEKTOB W IpoleccoB. BoccraHoBieHHE 3aBUCUMOCTEH IO pe3yjibTaTam

OKCIICPUMCHTA

4.4

BepositHocTtHbie  mozenu.  Meroasl  Monte-Kapio. WNmuranmonnoe

MOACIIMPOBAHUC. CucreMbl MacCOBOI'O 06CJ'Iy>KI/IBaHI/I$I

4.5

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabmuma - TpeacTaBlICHHUE
cBeJeHMI 00 OMHOTUIIHBEIX 00beKkTax. ITome, 3amuce. Kimrou Tadmuiel. Padora ¢
roToBOM 0a30i NMaHHBIX. 3amonHeHue 0a3pl JaHHbIX. [lowWck, copTupoBKa U
¢GunbTpanus JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochl ¢
napamerpamu. BeraucisieMble 1oJis B 3apocax.

Mmuorotabnuunble 6a3bl JaHHBIX. THIBI cBs3ed Mexay Tabmunamu. BaemrHuit
kimo4. LlenocTHOCTh ©a3bl JaHHBIX. 3ampochl K MHOTOTAO0JIMYHBIM 0Oazam

JAHHBIX

4.6

TexctoBblii mponeccop. CpencrBa moucka U aBTO3aMEHbBI B TEKCTOBOM
nporeccope.  CTpyKTypHpOBaHHBIE  TEKCTOBBbIE  JOKyMeHThl. CHOCKH,
ornaBieHue. IlpaBuna  nMTUpOBAaHMS ~ MCTOYHMKOB M odopmieHus

6ubnuorpaguyecKix CCbUIOK
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