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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no uH@oOpMaTuke (YriIyOJE€HHBIH YPOBEHb) Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAaHMHU K pe3yibTaTaM OCBOCHHS
OCHOBHOM  0Opa3oBaTeNbHOM NporpaMMbl  CpegHEero oomero  oOpa3oBaHus,
npencrasieHHbix B @I'OC COO, a Ttakxe ¢enepaibHOM paboyelt mporpamMmbl
BOCITUTaHUS.

[Iporpamma mo uHpopmatuke Aa€T MpeACTaBICHUE O IENAX, OOIIEH cTpaTeruu
oOyueHus, BOCIIUTAHUS U PA3BUTHS OOYJAIOMIMXCS CPEACTBAMH y4eOHOTO IpeaMeTa
«Mudopmarukay Ha yriyOJIEHHOM YPOBHE, YCTAHABIUBACT 00s3aTEIbHOE MTPEAMETHOE
COJIEpKaHME, MPEyCMATPUBAET €r0 CTPYKTYpPHPOBAHUE MO pa3ziesiaM U TeMaM Kypca,
omnpeneNsieT pacnpelereHrue ero no kiaccam (rojaMm H3y4deHHs), Na€T MPUMEPHOE
pacnpeneneHue  y4eOHbIX YacoB IO TEMAaTHYECKMM  pas3jesiaM  Kypca H
PEKOMEHIyeMYI0 (TMPUMEPHYIO) MOCIEAOBATEIbHOCTh HX HM3YYEHHS C Y4YETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM Yy4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUarOLIXCS.

[Iporpamma 1o MHGOpPMATHKE ONPEETSIET KOJIMYECTBEHHbIE M Kaue€CTBEHHbBIC
XapaKTePUCTHKU y4eOHOTO MaTepuaia ajsl KaKJI0ro ToAa U3yUeHus, B TOM YUCIE AT
COJIepKaTEeIbHOTO HAMOJHEHUSI PA3HOTO BHUIa KOHTPOJIS (MPOMEKYTOUHON aTTeCTalluu
00y4aroluxcsi, BCEPOCCUUCKUX IPOBEPOUYHBIX PadOT, TOCYIAapCTBEHHOM HTOrOBOM
arrectanuu). IIporpamMmma no uH(pOpMaTHKE SBISETCS OCHOBOM MJI COCTaBJIEHUS
aBTOPCKUX YYEOHBIX TpPOrpaMM H Y4eOHUKOB, MOYPOUHOTO IIAHUPOBAHUS Kypca
YUHTEIIEM.

Nudopmartuka B cpeHeM o011eM 00pa30BaHUM OTPaXKAET:

CYyIIHOCTh  WH(MOPMATUKA  KaK  HAy4YHOW  JUCHUIUIMHBL,  H3YydYarolen
3aKOHOMEPHOCTH TMPOTEKAaHWS W BO3MOXKHOCTH aBTOMAaTH3allMU HH(POPMAIIMOHHBIX
MIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHblE  o0JacTW  NpPUMEHEHUs  HUH(DOPMATUKH,  TPEXKAE  BCEro
UH(OPMAITMOHHBIE TEXHOJIOTUH, YIIPABICHUE U COIUATBHYIO CPepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep  MHGOpPMATUKH U UHGOPMAIIMOHHON
NS TENBHOCTH.

Kypc wmHpopMaTukum i ypoBHS CpemHero oOmero oOpa3oBaHUS SBISETCS
3aBepUIAlOIIMM 3TallOM HEMNPEpbhIBHOM MNOATOTOBKM OOydYaromMxcss B 00sacTu
uH(bOpMATUKA U UHGOPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN, OMUpacTCs Ha
coJiep)kaHue Kypca MH()OPMATUKH YpOBHS OCHOBHOTO OOIIET0 0Opa3oBaHHS M OMBIT
MOCTOSIHHOTO TPUMEHEHUS WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, JaéT
TEOPETHYECKOE OCMBICIEHNE, UHTEPIPETALNIO U 0000IIEHUE ITOrO ONbITA.

Pesynbrarel  yrayOGnE€HHOrO  ypoOBHS — M3yY€HHs  Y4YEOHOro  IpeaMmera
«uadpopmaruka»  OpUEHTUPOBAHbI HA  TOJYyYEHHE  KOMIIETEHTHOCTEM s



noclieayronieil npodecCuoHaNbHON ACATENBHOCTA KaK B paMKaxX JaHHOW MpeAMETHOU
00J1aCTH, TaK U B CMEXKHBIX C Hell o0macTsax. OHU BKIIOYAIOT B ceOs:

OBJAJCHUE KIIOUEBBIMU TMOHATUSIMH UM 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOUTCA JaHHas IMpeAMETHas oO0JacTh, pPACIO3HABAHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB U B3aUMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBATh PA3IUYHBIC MOAXOMABI K
U3YYECHUIO SIBJIICHUM, XapaKTEPHBIX JJIsl U3y4aeMoM MpeMeTHOM o0nacTy;

YMEHHUE pellaTh TUIOBBIE MPAKTUUECKUE U TEOPETUUECKUE 3a]]a4H, XapaKTEPHbIC
JUTSL HICTIOJIb30BAHMSI METOJJOB M MHCTPYMEHTApHs JAaHHOU MPEAMETHOM 00J1acTH;

HaJM4HE TPECTABICHUN O JTAaHHOW MPEIMETHOM 00JaCTH KaK IEIOCTHON TEOprur
(COBOKYITHOCTH TE€OPHI1), OCHOBHBIX CBS3SIX CO CMEKHBIMH O0JACTAMU 3HAHUIA.

B pamkax yrimyOn€HHOro ypoBHsS Hu3y4deHUss WHGOpPMATHKU oOecreynBaercs
I[eJIeHaNpaBJICHHAs] TOJArOTOBKA OOy4YalIMXCAd K TMPOJOJIKEHUI0 00pa3oBaHUs B
OpraHM3aLUAX pO(EeCCHOHATIBHOTO o0pa3oBaHUS 1o CIIEIHAIBHOCTSIM,
HETOCPEICTBEHHO CBSI3aHHBIM C ITU(POBBIMHA TEXHOJIOTHSIMH, TAKUM KaK ITPOTrpaMMHast
UHXKeHepus, uHdopMarmoHHas 0e30MacHOCTh, HH(POPMALMOHHBIE CHUCTEMBI U
TEXHOJIOTHH, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIIINE JIaHHbIE U MAIIMHHOE 00y4YeHHE,
OPOMBILUJICHHBI HWHTEPHET BEIIEH, WCKYCCTBEHHBIM WHTEIUVIEKT, TEXHOJIOTHH
OecrpoBOJHONW  CBA3M, POOOTOTEXHWKA, KBAHTOBBIE  TEXHOJOTMH, CHCTEMBI
pacnpeaenEéHHOro peecTpa, TEXHOJIOTUU BUPTYAIbHOM U JIOTIOJTHEHHOM PEaJbHOCTEMN.

OcHoBHass 1eb  U3y4YeHHs: ydeOHoro mpenmera «MHpopmarukay Ha
yri1yOJIEHHOM YpOBHE CpefHero ooiero oopa3oBaHus — oOecrieueHue JaibHeuIero
pa3BUTHS HHPOPMAIIMOHHBIX KOMIIETEHIIMH 00YyYaroierocs, ero roTOBHOCTH K JKU3HH
B YCJIOBUAX pPAa3BHUBAIOIIETOCS HHPOPMAIIMOHHOTO OOIIecTBa W BO3pacTarolien
KOHKYpPEHIIMM Ha pbIHKE Tpyna. B cBa3u ¢ 3tuM mizyuyenue umHdopmatuku B 10-11
KJ1accax JI0JKHO 00€CTeUnTh:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO HA TMOHUMAHUU POJIHU
uHpopMaTukd, WHPOPMANMOHHBIX W  KOMMYHHUKAIMOHHBIX  TEXHOJIOTHMH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

chOpPMHUPOBAHHOCTh YMEHUM pa3nuyarh ¢GakTbl W OIEHKHU, CpPaBHUBATh
OIICHOYHbBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBA3b KPUTEPHUEB
C OompenenEéHHON CHUCTEMOU IEHHOCTEH, MPOBEPSTh HA JOCTOBEPHOCTh M 0000IIAaTh
MH(}OpMAIHIO;

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O BIUSHUM WH(OPMAIIMOHHBIX TEXHOJIOTUH
Ha JKU3Hb YEJOBEKa B OOIIECTBE, MOHMMAaHUE COLMAIBLHOTO, 3KOHOMUYECKOTO,
MTOJIUTUYECKOTO, KYJIBTYPHOTO, IOPHUIAYECKOTO, MPUPOJHOTO, HSPTOHOMHYECKOIO,
MEIUILUHCKOTO U (PU3NOIOTMYECKOTO KOHTEKCTOB MH(POPMALIMOHHBIX TEXHOJIOTUIA;



IOPUHATHE TPABOBBIX U ITHUYECKHX acCMEKTOB HMH(OPMALIMOHHBIX TEXHOJOTHH,
OCO3HAaHME OTBETCTBEHHOCTH JIIOJEH, BOBJIECUEHHBIX B CO3[JaHME U MWCIOJIb30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UHPOPMALIHH;

CO3/IaHME€ YCJOBHM JUIS Pa3BUTUS HABBIKOB Y4eOHOW, MPOEKTHOM, HAy4YHO-
MCCIIEIOBATENIbCKOM M TBOPYECKOW JNI€ATEIBHOCTH, MOTHBAIMM OOYyYaOIIUXCS K
CaMOpPa3BUTHIO.

B conepxanun yuebHoro mnpeamera «/HpopMaTHka» BBIIAENAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «lludpoBass rpamMoTHOCTB» TIOCBAIIEH BONpPOCAM  YCTPOWCTBA
KOMIIBIOTEPOB U JPYTHX AJIEMEHTOB IIU(PPOBOTO OKPY>KEHHUS, BKIIIOUAsi KOMITbIOTEPHBIC
CETH, UCIIOJIb30BAHUIO CPEJICTB OINEPAIMOHHOM cucTeMbl, pabote B cetu MHTepHET n
UCIIOJIb30BaHUIO0 UHTEPHET-CEPBUCOB, HHPOPMALIMOHHOM 0€3011aCHOCTH.

Pasnen «Teoperuyeckue ocHOBbI HHGOPMATHKM» BKIIOYaeT B cebd
NOHATUMHBIN  anmapat WH()OPMATUKH, BOMPOCH KOJUPOBaHUSA HH(pOpMaINH,
U3MepeHus MH(OPMALMOHHOTO OOBEMA JAHHBIX, OCHOBBI aiureOpbl JIOTUKH U
KOMITBIOTEPHOI'O MOJIEIIUPOBAHHS.

Pasnen «AaropurMel M NPOrpaMMHMpPOBAaHHE» HAaNpPaBICH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUIEHUS, pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOXHOCTH,
dbopMHpOBaHNE HABBIKOB pEaTU3allMU IMPOTPAaMM Ha A3BIKAX MPOTPAMMHPOBAHUS
BBICOKOI'O YPOBHS.

Paznen «AnpopmManuoHHbIe TEXHOJOTHMW» IOCBALIEH BOIPOCAM IPUMEHEHUS
MH()OPMAIIMOHHBIX TEXHOJIOTHM, pPEATM30BAHHBIX B MPHUKIAAHBIX [POTPAMMHBIX
IPOAYKTaX W HHTEPHET-CEPBUCAX, B TOM 4YHCIE B 3a1a4ax aHajau3a JaHHBIX,
MCIIOJIb30BaHNI0 0a3 JAaHHBIX W JJIEKTPOHHBIX TAOMMI] A PEIIeHUs MPHUKIaJIHBIX
3a1ad.

B npuBenénHoMm panee coaepkaHuu yuyeOHoro mnpenmera «MHdopmaTtukan
KYPCHBOM BBIJICJICHBI JTOTIOJHUTEIbHBIE TEMBI, KOTOPbIE HE BXOIAT B 00sI3aTEIBbHYIO
nporpaMMy OOy4YeHHUs, HO MOTYT OBITh TPENJIOKEHBI ISl M3YyYEHUS OTIACIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYarOIIMCH.

VYrnyOn€HHbI  ypOBEHb  M3yueHUsT HMH(POPMATHKH PEKOMEHIyeTcs  JJid
TEXHOJOTMYECKOro  mpoduis,  OpPUEHTHUPOBAHHOIO  HAa  HMHXKEHEPHYIO U
nHPopMaIMoHHYI0 cdepbl  JEATCIbHOCTH. YTUIYOJIEHHBI YpOBEHb HU3YUYCHHUS
nH(POPMATUKH O00ECIIEYMBACT: TMOATOTOBKY OOYYaromMXcCsi, OPHUEHTHPOBAHHBIX Ha
CHELMAIBHOCTY B  00JaCTM HMH(OPMALMOHHBIX TEXHOJOTUH U  HMH)KEHEPHbIE
CIIELIMAIIBHOCTH, Y4YacTHE B IPOEKTHOM M HCCIENOBATEIBCKON JEATEIbHOCTH,
CBA3AHHOM C COBPEMEHHBIMU  HAaINpPaBJIEHUSMH OTpacid  HUHPOPMALHUOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTMH, MOATOTOBKY K YYacCTHIO B OJIMMIIMANAX M CHaye
Ennnoro rocyapcTBeHHOTO 3K3aMeHa 1o WH(OPMAaTHKeE.



[TocnenoBaTenbHOCTh U3YUYECHHS TEM B Ipe/esiax OJTHOTO Toja OOy4eHHUS MOXKET
OBITb M3MEHEHA 0 YCMOTPEHHUIO YUYHUTENsl MpPH MOJrOTOBKE pabodeil mporpamMmbl U
MOYPOYHOTO TIJIAaHUPOBAHUS.

OO1mree yMCIO 4YacoB, PEKOMEHIOBAHHBIX IS W3ydeHUs HHPOpMATHUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 gacoB (4 Jaca B
HEJIENIO).



COJEPXAHME OBYUYEHUA
10 KVIACC

Hu¢gposasi rpaMoTHOCTDH

TpeOoBanusi TEeXHUKHM OE30MACHOCTH © TUTHEHBI Tpu paboTe ¢
KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTaMHU ITU(GPOBOTO OKPYKESHHS.

[TpuHIMIBI paOOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢on Heiimana. ABTOMAaTMYECKOE BBINOJIHEHHUE MPOrPAMMBI  IPOLECCOPOM.
OmnepatuBHas, NOCTOSHHAasT M JOJroBpeMeHHas mnamsaTb. OOMEH JaHHBIMU C
noMouipto muH. KoHTposepsl BHEMHUX YCTpOUCTB. [Ipsmoil 1ocTyn K mamsTy.

OCHOBHBIE ~ TEHJIECHLUMH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapannenbHbie BBIYMCIICHHUS. MHoronpoieccopHbIe CUCTEMBI.
CynepkoMiblotrepsl. PacnpenenéHHbple BbIUNCIUTENbHBIE CUCTEMBI U 00paboTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX poJib B
KOMMYHUKAIHUSX. BcerpoeHHsbie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbie MPOU3BOACTBA.

[TporpamMMHOe oOecriedeHre KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IpOrpaMMHOro obOecreueHuss U Ux HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
obOecrieueHnss MOOWIBHBIX ycTpoiicTB. [lapannmenpHoe mMpOrpaMMUPOBAHHUE.
CucremHoe mporpamMmMHOe obOecrnieueHrne. OTEpanvoHHBIE CHUCTEMBI. Y TUJIUTHI.
HpaiiBeppl  ycTpoucTB. MHCTammsiuuss W JAEUMHCTAUIALUSA  OPOTPAMMHOIO
oOecrieyeHus.

daitnoBbie cucTembl. [IpUHIMIBI pa3MeleHrss U UMEHOBaHUs (aloB B
nonroBpemeHHoU namsTH. [laGaoub! 17151 onucanus rpymi (anios.

[IporpammHuoe obecnieuenue. JIuieH3UpoOBaHUE MPOrPAMMHOIO 00ECIICUEHUS
u uudpoBeix pecypcoB. IIpompuerapHoe U  CBOOOJHOE MPOrpaMMHOE
oOecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE UCMOIb30BaHUE MPOrPaMMHOIO
obOecrieueHnss U 1UQPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaEMast
3aKoHoAaTenbCTBOM Poccuiickont denepannn 3a HENPABOMEPHOE MCIIOIb30BAHUE
IPOrpaMMHOT0 oOecTieueHus: U MU(PPOBBIX PECYPCOB.

[TpyHIMIIBI IOCTPOEHHUSI U aIlllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokonsl. Cetb MHTEpHET. Anpecanus B cetd MHTEepHET. 1IpOoTOKOMNBI
creka TCP/IP. Cucrema mOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moacetu ¢ momombr Macok mnoxacerer. CereBoe
agMuHHACTpUpoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuus CBA3U € y3JIoM ceTd. OmnpeleneHue MapuipyTa JBHKEHUS
MaKETOB.

Buner  pestrenbHocth B cetm  Murtepner.  CepBuchl  MHTepHera.
['eonndopmarimonnsie cucTembl. ['€0JI0KaIMOHHBIE CEPBUCHI PEaIbHOTO BPEMEHHU



(Hampumep, JIOKauuss MOOWJIBHBIX TEJIE(POHOB, OIPEAEICHUE 3arpyXEHHOCTU
aBTOMArucTpaseil), MHTepHET-TOPTOBIIsL, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHBIE SJEKTPOHHBIE CEPBHUCHI U yciIyru. CoUHaIbHBIE CETH —
opraHu3anus KOJUIGKTUBHOTO B3aWMOJACHCTBUS M oOMeHa naHHBIMH. CeTeBoi
OTHKET: TpaBWja TOBEACHUsA B KubOepmpocTpanctBe. [Ipobnema moammHHOCTH
noytyueHHoi nHopmanuu. OTKpbIThIE 00pa30BaTENbHBIE PECYPCHI.

TexXHOTeHHBIE U 3KOHOMHUYECKHE YIPO3bl, CBA3aHHBIE C HCIIOJIb30BAHUEM
UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH. OOmme mpoOieMbl 3aluThl
uadpopmaruu  u  wHopMarmoHHOW  Oe3omacHocTH. CpeacTBa  3amUTHI
nH(OpPMAITMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATH3UPOBAHHBIX
uHpOpMallMOHHbIX cucTemax. [IpaBoBoe obecnieueHue HHPOPMALIMOHHON
0€30I1aCHOCTH.

[IpenoTBpamieHne  HECAaHKLIWOHHUPOBAHHOTO noctyna K JUYHOMU
KOH(HICHIIMATbHON MH(POpMaLUK, XpaHALIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMMHoOe 00ecredeHne U CIocoObI
O0prOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JHAYHOTO apXHuBa
uHpopmaruu. PezepBHoe konuposanue. [laposbHas 3ammra apxusa.

[IudpoBanne nanHbIX. CHMMETPUYHBIE W HECUMMETPHYHBIE MTHUQPHI.
Mudper npoctoit 3amensl. ludp Iesapa. Iudpp Buxenepa. Anroputm
mdposanust RSA.

Teopernueckne 0CHOBbI HH(POPMATHKHU

Nudopmanus, nanasie u 3HaHus. MHPOpMAIIMOHHBIE TPOIECCH B MPUPOJIE,
TEXHUKE U OOILECTBE.

HenpepblBHBIE M JTUCKPETHBIE BEJIMYMHBI M cUTHaubl. HeoO0xoamMocTh
JTUCKpeTH3aluu uHpopmManuu, NpeaHa3HauYeHHON JUIsi XpaHEHWs, Tepenayud u
00paboTKu B IU(POBBIX CUCTEMAX.

JIBonuHOoe KoauWpoBaHHWE. PaBHOMEpHbBIE W  HEPAaBHOMEDPHBIE  KOJBL.
JlexoaupoBaHWe COOOIIEHHI, 3alIMCAHHBIX C MOMOILIBIO HEPABHOMEPHBIX KOOB.
Ycnosue ®Pano. IlocTpoeHre OAHO3HAYHO NEKOAUPYEMBIX KOZOB C IOMOLIBIO
nepeBa. EnvHUIBI U3MEpeHHs KoruecTBa nHGopManuu. AaBUTHBIA MOIXO] K
OIIEHKE KOJIM4YecTBa MHGOPMALIHH.

Cucrembl cumcienusi. Pa3BépHyTas 3amuch IMENbIX W APOOHBIX YHCEN B
MO3UIIUOHHON cuctemMe cuuciieHus. (CBOWCTBAa TMO3WIIMOHHOM 3alMCH YHCIIA:
KOJIMYECTBO IUGP B 3aMUCH, NMPU3HAK JEIMMOCTH YMCIA Ha OCHOBAHUE CHCTEMbI
CUUCJIEHUA. AJITOPUTM MEPEBO/IA LEJOr0 YKCia U3 P-UUHOM CUCTEMBI CUHCIICHHUS B
JECATHUHYIO. AJTOpPUTM TepeBoAa KOHEUHOW P-muHOll npobu B IECATUUHYIO.
AJNTOpUTM TIEpEBOJIa 1IEJIOTO YKCJA U3 JIECITUYHOM CUCTEMbl cuuciieHus B P-
nuyHyto. IlepeBoxg KkoHeuHOM pAecaTU4YHOW JApodu B P-uuHyro. J{BouuHas,
BOCBMEPHUYHAS W LIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHHS, CBSI3b MEXIY HUMH.



ApudmMerrueckue ornepanydd B TO3UIMOHHBIX CHUCTEMax CUMCIEHHUA. TpouyHas
YpaBHOBEILICHHAs! CUCTEMA CUUCIICHUS. JIBONYHO-IECITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanue TtekcroB. KomupoBka ASCII. OpnoOaiiTHbIE KOJIUPOBKHU.
Cranmapt UNICODE. Kommpoka UTF-8. Ompenenenue HHPOPMAIIMOHHOTO
00BEMa TEKCTOBBIX COOOIICHH.

KomupoBanne  u3zoOpaxkenuit. OueHka  uHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHNuH U TyOuHe KOJMPOBaHUS I[BETA.
[IBeToBbie Momenu. BekTopHoe komupoBanHue. @opmathl Tpaduueckux (ailios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Komupopanwue 3Byka. OneHka HHGOPMAIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI1IeCTBOBAHMS 1 BCEOOLTHOCTH.

Jlornyeckue omeparnuu. TaOnaWIBI MCTUHHOCTH. JlOTMUYecKWe BBIpAKEHUS.
Jlornueckue To)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0JIMI ICTUHHOCTU. JIorH4ecKue onepainu U onepauy HaJl MHOKECTBAMU.

3aKoHBI aIreOpbl JOTUKH. ODKBUBAJCHTHBIE MPEOOpa30oBaHUSI JIOTUYECKHUX
BbIpakeHnH. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHECHHU.

Jlornueckue GyHKIUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMYECKUX
GyHKUIMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TIOTUUECKUX (DYHKIIUM.

Kanonunueckne  gopmbl  sormueckux  BblpakeHuil.  CoBeplleHHbIE
TU3BIOHKTABHBIC W KOHBIOHKTUBHBIC HOPMAJbHBIE (DOPMBI, aITOPUTMBI HX
MTOCTPOEHUS 10 TaOIUIIE UCTUHHOCTH.

Jlornueckne 3yeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3zpsanbeiii cymmaTtop. IlocTpoeHne cXxem Ha JOTHYeCcKUX BJIEMEHTax IO
3aJJaHHOMY JIOTUYECKOMY BBIPAKECHUIO. 3alKCh JOTHYECKOTO BBIPAXKEHUS IO
JIOTHYECKOM CXEME.

[IpencraBienre 1LENbIX 4YKMCET B MHaMATH KomibloTepa. OTrpaHUYEHHOCTH
JVana3oHa 4YuCel NpU OrpaHWYEHHHM KoJudecTBa paspsanoB. llepenonHenue
pa3psiAHOM ceTkH. be33HakoBhIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JOTIOJIHUTENBHBIN KO OTPULIATEIBHBIX YUCET.

[ToOuToBbie normueckue omepanuu. Jlorndeckuii, apupMeTHYecKuil u
mukimuecknii  caBurn.  [lludpoBanne ¢ MOMOIIBIO MMOOMTOBOM — OIEpaIuu
«uckmoyaroee MIJIN».

[IpencraBiieHre BELIECTBEHHBIX YHCEN B IMaMSITH KOMIBIOTEpA. 3HAdaIas
4acTh W TOPSAIOK uncia. Jlmama3oH 3HAYCHUH BEIIECTBEHHBIX uuces. [IpoOiaemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OrPAHUYCHUEM KOJUYECTBA
pa3psnoB. BbinmonHeHue omnepanuil C BEIICCTBEHHBIMM YHCIAMU, HAKOILICHHE
OIHUOOK MPH BBIUYUCIICHUSX.



AJITOPUTMBI H IPOrPAMMHPOBaHUE

Omnpenenenre BO3MOXKHBIX Pe3yJlbTaTOB padOThl MPOCTEHIIMX aIrOPUTMOB
YIPABJICHUS HCIIOJIHUTEISIMU M BBIYMCIMTEIBHBIX alIropuTMmoB. OrpeneseHue
UCXOJHBIX JTAHHBIX, PU KOTOPHIX aJTOPUTM MOXKET AaTh TpeOyeMbIi pe3ysbTar.

Otanbl penieHusl 3aJad Ha KoMibioTepe. MHCTpyMeHTanbHblE CcpeacTBa:
TPAHCIATOP, OMIAAUUK, HnpodumupoBuMK. KoMmmunsuus u uHTepnperanus
nporpamm. BupTyanbHble MallIVHBI.

WuTerpupoBanHas cpena pa3paboTku. Meroasl OTJIAAKU IPOrpamM.
Hcnonp3oBanne TpacCHpOBOUYHBIX Tabmui. Otnamgoussiii BbiBoA. [lommaroBoe
BBITIOJTHEHNE MTpOrpaMMebl. Touku octaHoBa. [IpocMoTp 3HaYeHNI TEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LICJIOYMCIICHHBIE, BEIIECTBCHHBIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxnsie ycnoBus. I[lukner ¢ ycnoBuem. Ilukiael MO MEPEMEHHOM.
B3anMo3zameHseMOCTh  pa3idMYHBIX  BUJAOB  ULUKIOB. VHBapuaHT  LHKIIA.
CocraBneHue IUKIA C MCIOJIB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBApUAHTA
LUKJIA.

JIOKyMEHTUPOBAaHHE IpOrpamm. Hcnons3zoBanue KOMMEHTApHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIIUH JJIs [TOJIH30BATENS.

Aaroput™bl 00pabOTKH HATYpaJIbHBIX YHCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CUMCIICHHA: pa30MEHHE 3amucu 4YHuclia Ha OTHENbHbIE LUPHL,
HaxXO0XJIE€HWE CYMMbl M TMpou3BeACHUS ULU(p, HAXOXKACHUE MaKCHUMaJbHOU
(MuHUMaNBHON) IUGPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juamnas3one. [IpencraBineHue
guclia B BUAE€ HaOOpa MPOCThIX COMHOXKHUTENEH. AITOpUTM OBICTPOTO BO3BEACHUS
B CTCIICHb.

O0OpaboTka JaHHBIX, XpaHALUXCcs B Qailnax. TekcToBble U ABOMYHBIE (DANIIBI.
daiinoBsie mepeMeHHbIe ((ailnoBeie ykazaTtenu). Utenwe u3 ¢aiina. 3anuch B
Gaitn.

Pa30Ouenue 3anaun Ha noazanaun. [loanporpammsl (mpoueaypsl U pyHKINN).
Pexypcus. PexypcuBHble 00beKTHl ((ppakransl). PexypcuBHblE mnpouenypsl U
¢yskun. Mcnonb3oBaHue cTeka AJisi OpraHU3alii pEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanne CTaHAAPTHOW OMOIMOTEKH S3bIKa MPOTPAMMUPOBAHMS.
[Monkmrouenne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENICH.
MonynbHBIN NPUHLAI TIOCTPOEHUS ITPOTrpamMM.

Uucnennsle MeTojbl. TouHOoe M NpPUOMMKEHHOE pEUICHMs —3aJauu.
YuclieHHbIE METO/IbI PELIEHUs] YPABHEHUI: METO ] nepedopa, METO/I MOJIOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIUMCIEHUE JIMH KPUBBIX. BbluncieHue miomaaeu
(Guryp ¢ NOMOILIBIO YHCIEHHBIX METOJAOB (METOJ MPSAMOYTOJbBHHKOB, METO]



Tpanenuit). Ilonck Makcumyma (MuHUMYMa) GYHKIUM OJHOM TE€peMEHHOU
METOJIOM ITOJIOBUHHOI'O JICJICHUS.

OOpaboTka CUMBOJIBHBIX  JaHHbIX. BcTpoeHHble  (QyHKIMH  s3bIKa
IPOrpaMMHUPOBAHUA JIJIs1 0OPaOOTKM CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IIOSBIIEHUA CHUMBOJA B CTPOKE,
pa3bueHre CTPOKM Ha CJOBa IO MPOOENbHBIM CHUMBOJIAM, IOHMCK IOJACTPOKH
BHYTPHM JAHHOW CTPOKHM, 3aME€Ha HAWJEHHOW IOJICTPOKM Ha JPYIYH CTpPOKY.
['eHepanusi BceX CJIOB B HEKOTOPOM ayi(haBHUTE, YAOBIETBOPSIOIIMX 3aJaHHBIM
orpaanueHusM. [IpeoOpa3zoBanue unciaa B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBel W TOCJIEIOBAaTEILHOCTH 4YHcel. Bwruucienune 000OIIEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCHBa WUJIM YUCIOBOW MOCIEI0BATENIbHOCTH (CYMMBI,
IPOU3BENIEHUS, CPEAHEr0 apu(pMETHUYECKOr0, MUHUMAJIBHOTO U MaKCHMaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIvHEeNHBIN MOKUCK 33JaHHOTO 3HAYEHHS B MAaCCHBE.

CoptupoBka ofHOMEpHOTO MaccuBa. [IpocTeie METOJBI COPTUPOBKU (METOJ
ny3bIpbKa, METOJ| BbIOOpa, COpTHpPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka MaccuBa (amroputMm QuickSort). J[BoMuHBIN MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI OO0paOOTKH JIBYMEPHBIX
MacCHBOB: 3aII0JIHEHHE JJBYMEPHOI'O YHCIOBOTO MacCHBa IO 3aJaHHBIM IIPaBUIIAM,
MOUCK AJIEMEHTa B IBYMEPHOM MAacCCHBE, BBIYHCICHHE MaKCUMyMma (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCUBa, IEPECTAaHOBKA CTPOK M CTOJIOLIOB
JBYMEPHOT'O MacCHUBa.

NHpopManiuOHHBIE TEXHOJIOTHH

TexcroBblil mpoueccop. PemaxtupoBanue u ¢dopmaruposanue. I[IpoBepka
opdorpadpun u rpammaruku. CpeacTBa NMOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnons3oBanme  crwieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTel. CHOCKHM, oriaBieHue. KosulekTuBHas paboTra ¢ JOKYMEHTaMH.
WHCTpyMEHTBI PELIeH3UPOBaHUsl B TEKCTOBBIX Ipoueccopax. OGnayHble CEPBUCHI.
HenoBass mnepenucka. Pedepar. IlpaBuna nMTHpOBaHMS HMCTOYHHUKOB U
opopmiienuss Oubanorpaduyeckux ccbuiok. OdopmileHHe CIHUCKa JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYECKHE CpPEACTBAa BBOJA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEIAKTHUPOBAHUS MATEeMaTHYECKUX
TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJjaud aHalIM3a JAaHHBIX: MPOrHO3HPOBAHUE,
KIaccuuKanus, KiacTepusalus, aHanu3 OoTkiIoHeHui. [locrienoBarensHOCTD
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIIEHKa
KayecTBa JAHHBIX, BHIOOP W/WIIM TOCTPOEHUE MOJEINHU, MPEoOpa3oBaHUE TAHHBIX,
BU3yalM3alus JaHHbIX, HHTEpIpeTauus pe3ynbraroB. [IporpaMMHble cpencTsa u



UHTEPHET-CEPBUCHI JUIsl 00pabOTKHU U MPEICTAaBICHUS aHHBIX. boJblIne JTaHHBIE.
MammnaHoe o6yuenue. HTeIeKTyalbHbIN aHAIU3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOILIBIO DJIEKTPOHHBIX TaOiul. BbluncieHue cyMMsl,
cpeaHero apupMeTHYECKOro, HauOOIbIIEro (HAaMMEHBILIEr0) 3HAYEHUS Uara3oHa.
Briuucnenne ko3pduumeHta Koppenasuuu ABYX pAnoB AaHHbIX. [locTpoeHue
CTOJIOUYATHIX, JMHEMUYaThIX M KpyroBbix jauarpamm. Iloctpoenue rpadukos
¢ynkuil. [logOop mMHUM TpeH[Ia, peleHne 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHoe pelleHHe YpaBHEHMM € IIOMOLIbIO TMOA0Opa IapameTpa.
OnTrMu3anms Kak MOMCK HAaWJIydIlero peleHus B 3aJaHHbIX ycinoBusax. LlemeBas
byHkus, orpanuyeHus. JlokampHble W TIOOATBHBIA MHUHUMYMBI IEIEBOU
¢yHkuy. Pemenue 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernyeckue MOAXOIbl K OLIEHKE KOJWYECTBA HH(POpMaUuU. 3aKOH
anmutuBHOCTH WH(popMainmu. dopmymna Xaptiu. MHpopMamus u BEpOSTHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxaTusi naHHbiX. Ajroputm RLE. Anroputm Xaddmana.
AnroputM LZW. Anroputmsl CKaTHsl JaHHBIX C MOTEPSAMH. Y MEHbILIECHHE
riyOuHbI KoaupoBanus 1Beta. OCHOBHBIE ujen anroputmoB cxatust JPEG, MP3.

CkopocTh mepeauu  JaHHBIX. 3aBHCHUMOCTb BPEMEHHM I€peladyd  OT
MH(POPMALIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpPUCTUK KaHana cBs3u. [Ipuuumnb
BO3HMKHOBEHHUSI OIIMOOK Mmpu 1nepenadye JaHHbIX. Konpl, mMo3BOSIOMINE
oOHapyXMBaTh W HCHPABIATH OIMIMOKM, BO3HUKAIOIIME TPU Tepeaaye JTaHHBIX.
Paccrosnue Xammunra. Koguposanue ¢ nmopropenremM 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W HUX B3auMmozeucTBue. CHUCTEMHBIN
s dext. Ynpapnenue kak nHGOpMaAIMOHHBIN TIpoiiecc. OOpaTHast CB3b.

Mopemn u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOACIH
MOJIETIUPYEeMOMY OOBEKTY WJIHM TpoLeccy, eau moaenupoBanusa. Dopmanuzanus
IIPUKJIAIHBIX 3a/]1a4.

[TpencraBieHue pe3ynbTaTOB MOJCIHUPOBaHMS B BUAC, YAOOHOM JUId
BOCHPUATHUS yesloBeKOM. ['padnueckoe npeacTaBiieHue JaHHBIX (CXEMbl, TaOJIUIIBL,
rpadukmn).

I'padbi. OcHoBHbIe ToHSTHS. Bunsl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHACKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaimu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXAYy BeplIIMHaMU rpada, ompeleneHne KOoJU4ecTBa
Pa3IMYHBIX MyTE€d MEXAy BEpPIIMHAMM OPUEHTHPOBAHHOIO AIHUKINYECKOTO

rpada).



Hepesbst. bunapnoe nepeBo. JlepeBbsi moucka. CrnocoObsl 00xoxa naepesa.
[TpencraBienne apu@MeTHUECKUX BBIpAXKEHUN B BUAE JepeBa. JUCKpeTHbIE UTPHI
JIByX UTPOKOB C MoiHON nHpopMmanueil. [loctpoenue nepesa nepedopa BapuaHTOB,
ONMCAHUE CTPATETUU UTPhl B TAOJUYHOU (popMe. BBIMTPHIIIHBIE U TPOUTPHIIITHBIE
NO3ULKHU. BBIMTPHIIIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOro MHTeJIeKTa. CepBHCHI MAIIMHHOIO IE€peBoAa U
pacrno3HaBaHus ycTHOUM peun. KorHutuBHble cepBUCHl. MneHTu(uKanus u nouck
N300pKCHUN, pacro3HaBaHUe JIVITI. CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIVIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHHME METOIIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydaromux cucreMax. Vcrnoiab30BaHHE METO/I0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemel. [lepcnekTuBsl
Pa3BUTHUS KOMITBIOTEPHBIX MHTEIIEKTYaIbHBIX cCUCTEM. HEeHpOHHBIE CeTH.

AJITOPUTMBI U TPOrPaMMHUPOBaHUE

Qopmasm3anuss  NMOHATHA — anroputma.  Mammnaa  TeropuHra — Kak
YHUBEpCaJIbHAsl MOJIeJIb BbluuciieHui. Te3uc Yepua—TrropuHra.

OrneHka CI0XHOCTH BhIUKCICHUN. BpeMst paboTel U 00BEM HCIHONB3YyEMO
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OreHka
ACUMIITOTUYECKOM  CJHOKHOCTH aJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHAIBHON
cnoxHoctu. llepebopubie anroputmel. [Ipumepbl pa3muYHBIX  aNTOPUTMOB
penIeHus OJTHOM 3a1a4u, KOTOPBIE UMEIOT PA3JINYHYIO CIIOXKHOCTb.

[Touck mpoCTBIX YuCeNn B 33JaHHOM JWAIla30HE€ C IOMOIIBIO aJropuTMa
«pemiero DparoceHar.

MHuoropa3psiHbIe TEeNbIe YnCa, 3aa4H JUTMHHON apu(METHKH.

CnoBapu  (accolMaTHBHBIE MAacCCUBBI, OTOOpaKeHWs). XOII-TaOJIHIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CIOBApPs AJIs 33JaHHOT'O TEKCTa.

Crexu. AHamu3 NpPaBWIBHOCTH CKOOOYHOIO BBIpaXEHUs. Brluncienue
apu(PMEeTHYECKOTO BHIPAKEHNS, 3aMTMCAHHOTO B MOCTPHUKCHON (hopme.

Ouepenu. Mcnonbs3zoBanue ouepenu 1yl BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpagax. [locTpoeHrne MHMHMMAaIbHOTO OCTOBHOIO J€peBa
B3BEILIEHHOTO CBSI3HOTO HEOpPHUEHTHpOBaHHOro rpada. KomuuecTBo pazianyuHbIX
nyTeld MeXAy BEepIIMHaMU OPUEHTHPOBAHHOIO AlMKIMYECKOro rpada. AIropurm
JIeHKCTpBL.

HepeBbs. Peanuzanus nepeBa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue paepeBa s 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMmel o0xoja nepesa. Vcnonb3oBaHue cTeka U
odepenu s 00xoma aepesa.

JlunaMuyeckoe MNporpaMMHUpPOBAaHHME KakK METOJA pElIeHHs 3aJad ¢
COXpPAaHEHUEM NPOMEKYTOUYHBIX PE3yJIbTaTOB. 3aJlayd, pellaeMble € MOMOUIBIO



JUHAMHYECKOTO MPOrPaMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (QYHKIUH,
10JICYET KOJIMYECTBA BAPUAHTOB, 337a4l ONITUMHU3ALIHH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBoiicTBa M MeTOnbl 00bEeKTOB. OOBEKTHO-OPHUEHTHPOBAHHBINA aHAIN3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOIXOA.
Wukarncynsauus, HacieJoBaHue, MOJIUMOphu3m.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBaHue uHTEpdeiica
nosib3oBaTens. Mcrnonb3oBaHWE TOTOBBIX — YNPABIAEMbIX  3JEMEHTOB IS
OCTpoeHUs uHTepdeiica.

O630p  s3pIKOB  mporpammupoBaHusi.  [lomstme o  mapaaurmax
IPOrpaMMHUPOBAHUS.

HNudopmanuoHHbIe TEXHOJIOTMU

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJEIMPOBAHMS: IOCTAaHOBKA
3amaund, pa3paboTKa MOJENH, TECTHPOBAHUE  MOJEIH, KOMIIBIOTEPHBIN
HKCIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOJEIMPOBAHNUS.

Juckpernzauust MpU MaTeMaTHUYECKOM MOJEIUPOBAHMM  HENPEPBIBHBIX
npoueccoB. MoaenupoBaHue JBUKEHMs. MopaenupoBaHue —OMOJOTHYECKHX
cucteM. MaremaTHyeckue  MOJEIM B JKOHOMHKE.  BpluncnuTenbHbIe
OKCMEPUMEHTHI C MOJICTISIMHU.

OOpaboTka pe3ynbTaTOB 3KCIEpUMEHTa. MeToJ HauMEHbBIIHMX KBaJpaToB.
OneHKa YHCIOBBIX IapaMETPOB MOJCIUPYEMBIX OOBEKTOB U  IPOLECCOB.
BoccranoBneHne 3aBUCUMOCTEN MO PE3yJIbTaTaM SKCIIEPUMEHTA.

BepostHoctHpie  mozmenmu.  Mertonet  Monte-Kapno.  MmuranmonHoe
MozenrpoBaHue. CUCTEMBI MACCOBOTO OOCITYKHUBAHHUS.

Tabnuunbie (pensiuMoHHBIE) Oa3bl JaHHBIX. Tabnuia — mpeacTaBiIcHUE
cBeleHuil 00 OomHOTHIHBIX oOBbekTax. Ilone, 3anmmch. Kmorou tabmuipel. Pabora ¢
roToBoM 0a30il naHHBIX. 3amnojiHeHHWe O0a3bl naHHbIX. [loMCK, cOpTHpOBKa H
(GunbTpanMs TaHHBIX. 3alpochl HAa BBIOOPKY JaHHBIX. 3alpocChl C MapaMeTpaMHu.
BoruncinsieMsle 1mosis B 3arpocax.

MHuoroTtabnauunble 0a3bl JaHHBIX. THUMOBL CBSI3eH MEXIy TaOJIULaMu.
Buewnuit kimtou. LlenocTHOCT 6a3bl JaHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM 0a3am
JTaHHBIX.

NuTtepHer-nipunoxenus. 1lonsaTre 0 cepBepHON M KIMEHTCKOM 4acTsAX CauTa.
TexHonorust «KJIMEHT — cepBep», €€ TOCTOMHCTBA U HeIOCTaTKU. OCHOBBI s3bIKA
HTML u xackamnubix Tabmun cruied (CSS). Cuenapuu Ha si3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3mermnenue BeO-caiiToB. Ycayra XxocTuHra. 3arpy3ka (aiioB Ha CauT.

BBoa m300pakeHHid C HMCMOJIB30BAHMEM PAa3IUYHBIX LHUQPPOBBIX YCTPOUCTB
(undpoBeIX (poToanmapaToB U MUKPOCKONOB, BUAECOKAMEP, CKAaHEPOB U JIPYIHX



ycTpoictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcnektuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEH, KOppeKLHs  LBETa.
OOGeciBeunBanre IBETHBIX wu300paxkeHuil. Perymb. Pabora ¢ obnacTsaMu.
OUIbTPBI.

Mmuorocnoitasie n300paxkeHus. TexctoBble cimou. Macka cmos. Kanamsl.
CoxpaHenue BblaeneHHOM obnacTu. [loaroroBka miuttoctpanuil 1jst BeO-callToB.
AHUMUPOBAaHHBIE U300PAKEHUS.

Bekropnast rpaduka. IlpumurtuBbl. HM3MeHeHHe mMOpsAAKa SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmmposka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib30BaHre KOHTYpPOB. BeKTopu3auus pacTpoBbIX H300paKEHUN.

[IpyHIMIBI  TIOCTPOCHUSA M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUE HWCTOYHHUKOB OCBELICHUS.
Kamepnl. AnautuBHbie TexHosioruu (3D-nipuntepsl). [loHATHE 0 BUPTYyalbHOMU
PEaTbHOCTU U JOTIOJIHEHHON PEAIBHOCTH.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJabTaThl  OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH
00y4Jaromuxcsi pPyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3HUIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTAIMH, TMO3WTUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
o01ecTBa, pacMpeHue KU3HEHHOTO ONBITA W OIBITa JEATEILHOCTH B IIPOIECCE
peanu3alu  CpeJCTBaMU  y4eOHOTO TMpeaMeTa OCHOBHBIX  HaIpaBJICHUM
BOCIIUTATENBHOU NESITENBHOCTH.

B pesynpraTte wusydeHuss uHGOpPMATHUKA Ha YpPOBHE CPEAHErO OOIIEro
oOpasoBanus y obOydvatomierocs OyayT cOpMHpPOBAHBI CIEAYIONINE JIMYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX MpaB MU OO0S3aHHOCTEH, yBaKEHUE
3aKOHa W TPaBOMNOpAJKAa,  COOJIIOJIEHHE  OCHOBOIOJATalIIMX  HOPM
uHGOPMAIMOHHOTO TIpaBa ¥ HHGOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TMPOTUBOCTOATH HWJEOJOTUU JKCTPEMH3Ma, HaAIlMOHAIU3Ma,
KceHO(poOMHM, MUCKPUMHUHAIIMKA 110 COIMANBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACIEIUI0, NoCTUxKeHusIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUs HHHOPMATUKHU KaK HAYKU
B KU3HHU COBPEMEHHOT'0 00I11eCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M 1IECHHOCTH, B TOM YHUCJIC B
cetu MHTepHeT;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OCTETHUKY HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA;

CIOCOOHOCTh BOCIPHHHMMATh PA3IMYHBIE BUIBI HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha UCTIOJIb30BaHUU UH(POPMAIIMOHHBIX TEXHOJIOTHUI;

5) pu3uUecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh  37I0POBOTO W Oe3omacHOro  oOpa3a  KHW3HH,
OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM UHCIE€ 3a CU€T



coOmro/ieHust TpeboBaHUM O€30MaCHOM IKCIUTyaTallud CPEJCTB UHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOT0 BOCTIMTAHMSI:

TOTOBHOCTh K AaKTHUBHOHM JESITCIBHOCTH TEXHOJOTUYECKOW W COIHAIBHON
HAIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMUPOBATH, INIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO JI€SITEIbHOCTD;

uHTEepec K cdepaM MPOoPECCHOHATBHON JESATENBHOCTH, CBS3aHHBIM C
nH()OPMATHUKON, MPOTPaMMHUPOBAHWEM U HWH(GOPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTIDKCHHSIX HAyKH WH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIN BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHUE TrI00aTBbHOTO XapaKTepa HKOJOTHYECKUX MPoOJieM U MyTel ux
pemieHusi, B TOM 4uciae € Yy4ETOM  BO3MOXKHOCTEH  HMH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH, IOCTHKEHHUSM HAyYHO-TEXHHUYECKOrO Iporpecca Hu
00I11IeCTBEHHON MPAKTUKH, 32 CYET MOHUMAHUS POJIM HMHPOPMAIIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(OOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1 poBoi TpaHchopMalu MHOTUX c(ep KU3HH COBPEMEHHOTO OOIIIECTBA;

OCO3HaHWE IICHHOCTH HAyYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

B nporiecce MOCTMXXEHHS JTMUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPAMMBbI
nmo WHPOPMATHKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS OSMOITMOHATBHBIN
WHTEJUICKT, MPEnoJiararonui chOpMIUPOBAHHOCTS:

CaMOpETYJIUPOBAHUS, BKIIIOUAIONIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJlallTUPOBATHCA K
HMOIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMY, BKIIIOYAIOIICH CTpEeMJICHHWE K JTOCTHKEHUIO 1NN 1
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, MCXOIS W3 CBOHUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COITMATBHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCA, TIPOSIBIISTH HHTEPEC U pa3peIiaTb KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus WHPOPMATHKKA HaA YPOBHE CpPETHETO OOIIETo
oOpazoBanusi y oOywatomerocss OyayT chOpMHpPOBaHBI MeETalpeIMETHBIC
pe3yJIbTaThl, OTPAKEHHBIE B YHHMBEPCAJIbHBIX YUEOHBIX AEMCTBUSIX, & UMEHHO —
NIO3HABATEJIbHbIE  YHUBEpCAJIbHbIE y4eOHbIE JEHCTBHUS, KOMMYHHKATHUBHBIC
yHHUBEpCaJbHbIe y4YeOHBIC NEWUCTBUSA, PETYIATHBHBIC YHHBEpPCAJIbHBIC YUEeOHBIC
JEHCTBHS, COBMECTHAS I€ATEIHHOCTb.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

1) 0a3oBble JIOrHYeCKUE TeMCTBHUSA:

CaMOCTOSITENIbHO  (OpMyNIHpOBaTH W aKTyaJU3WpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBAaTh CYLIECTBEHHBIN IpPU3HAK WJIM OCHOBAHMS IUIsl CPaBHEHUS,
KJaccuuKanu U 0000IIeHHUS;

ONpEeNeNATh LEeNH JEATEIbHOCTH, 3a/1aBaTh IMApaMETpPbl W KPUTEPUH HX
JOCTHXKEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHNS B PACCMAaTPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIaH pEUIeHHs MPoOJEeMbl C yY4ETOM aHalM3a MMEIOIINXCS
MaTepHalbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJSIM, OLIEHUBATh PUCKHU NOCIIECTBUN JEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€ATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOMCKY METOJIOB PEIICHU IPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

OCYLIECTBJIATh PAa3IUYHbIE BHUIBl ACSATEIBHOCTH IO TMOJYYEHUID HOBOTO
3HAaHUS, €r0 MHTEpHpeTanuH, MPeoOpa3oBaHUIO W NPHUMEHEHUIO B Pa3IMYHbIX
y4EOHBIX CHUTyallUsX, B TOM 4YHCJE MpPHU CO3JaHUU YYEOHBIX M COLMAIbHBIX
IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIILUIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSAMH U METOJAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;



BBISIBJISITh IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Y €€ pEeIICHHUS, HAaXOIUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXICHUM, 3a]]aBaTh MTAPaMETPhI M KPUTESPHUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHWS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIEHUBAThH TPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITH 1IEJICHANPABICHHBIN MOWCK TEPEeHOca CPEJCTB M CIOCOOOB
TeHUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

YMETh TIEPCHOCHUTHh 3HAHWS B TMO3HABATEIBHYIO M TPAKTUUYECKYIO 00JIacTH
KU3ZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TPEJIaratb OPUTHHAIBHBIC TIOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTePHATHBHBIE PEIICHU.

3) pa6orta ¢ nHpopmanueii:

BJIQJICTh HaBBIKAMH TMOJIyYCeHUs MHPOPMAITUU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYHIICCTBJISITh ~ TOWMCK,  AaHaJIW3, CHUCTEeMATH3alMI0 U
WHTEPIPETANNIO NHPOPMAIINH PA3IMYHBIX BUIOB U (hOPM MPEICTABICHUS;

co3MaBaTh TEKCThl B pasnIWyHbIX (opmatax ¢ yd4ETOM Ha3HAYCHUS
uHpOpMAIlMM W  [EJICBOW  ayAWTOPHH, BBIOMpas ONTHMAIbHYIO (opmy
NIPEJICTABICHUS U BU3YaJIH3alliy;

OIICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTHh WH(MOpMAIU, €€ COOTBETCTBHUE
MIPABOBBIM M MOPATBHO-3THYECKUM HOPMaM;

WCITOJIB30BaTh  CPEACTBa  WH(MOPMAIMOHHBIX ¥  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEUICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aad ¢ coOitojeHueM TpeOOBaHMUI SPrOHOMUKH, TEXHUKHA OE€30MacHOCTH,
TUTHEHBI, PECypCOCOEpeKEHUs, TPABOBBIX M JTHYCCKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30TTaCHOCTH;

BJIaJeTh  HaBBIKAMH  pAcClO3HABaHWSI W 3alIUTHl  WHQOpPMAIUH,
uH(OPMAIMOHHOM 6€30MTaCHOCTH JIMYHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

1) oO1enme:

OCYIIECTBIISATh KOMMYHUKAITMH BO BCeX c(hepax KU3HU;

pacmo3HaBaTh HEBEpOAbHBIC CPEACTBA OOIICHMS, TOHMMATh 3HAYCHUC
COIIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyallMid U
cMATYaTh KOH(MIUKTHI;

BIAJCTh  Pa3IUYHBIMH  CIOcOOaMM  OOIIEHWUS ¥ B3aUMOJCHCTBUS,
apTyMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(M)IUKTHBIC CUTYAIIHH;



Pa3BEPHYTO M JIOTUYHO H3J1araThb CBOIO TOUKY 3PE€HHUS C HMCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJCTB.

2) coBMeCTHaA 1eITeJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M UHAWBUIYaTbHOMN
paboThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JECUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIeHa KOJIJIEKTHBA,;

NpUHUMATh IIEIM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BbIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HMX JOCTHKEHUIO: COCTAaBIATH IUIAH JIEVUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pEe3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJAOTO Yy4YaCTHHMKA KOMAaHIbl B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLEHUBATh HJEU C TMO3ULIHUU HOBU3HHI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTHBHOE CTPATETUUECKOE TIOBEACHUE B Pa3JIUYHBIX
CUTYAIIUsIX, TIPOSBIIATh TBOPUECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcAJbHbIE Y4eOHbIE NeiCTBUSA

1) camoopranusanms:

CaMOCTOSITENIBHO OCYIIECTBIISITh MO3HABATENBHYIO NIESITEIBHOCTD, BBISBIATH
poOJIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KM3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO ~ COCTaBIATh IUTAH pEIICHUs MpoOJeMbl ¢  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYalIHUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOW 00pa3OBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISAM;

BIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pedieKcud KaKk  OCO3HaHUS
COBEpPLIAEMBIX JEHUCTBHUM W MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H



OCHOBaHM, UCIMOJIb30BaTh MPUEMBI pedIeKCUU I OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

OLICHMBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATh PELIECHUS 110 UX CHUKEHHUIO;

NpPUHUMATh MOTHBBI W apryMEHThl JPYTMX TIpU aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHUSA ce0s1 M IPYTrUX:

MPUHUMATh ce0sl, MOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHThl JPYTrMX TpPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIMH JIPYTOTO YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

B nponecce usyuenuss kypca MHPOpMaTHKU yriayOnéHHOro ypoBHs 6 10
Knacce oO0ydalomuMmucs OyAyT  JOCTUTHYTHl — CIEAyIOIIHE  IpeIMETHbIE
pe3yJIbTaThL:

BJIAJICHUE IMPEICTaBICHUSMH O pojiM MH(GOpMAalUMU U CBA3AHHBIX C HEH
IOPOLECCOB B NPHUPOJE, TEXHUKE M OOILIECTBE, MOHATHIMH «UHPOpPMALUL»,
«MH(POPMALIMOHHBI  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbl  CHCTEMBDY,
«cucTeMHbIN 3 PexT», «MH(POPMAIIMOHHAS] CUCTEMAY, KCUCTEMA YIIPABICHUS;

BJIaJ€HUE MeToAaMu Ioucka uH(popmanuu B ceTd HWHTEepHEeT, ymeHue
KPUTHYECKH OLICHUBATh HH(OpMaIMIO, TOJIyYEHHYIO U3 ceTH VIHTepHEeT;

YMEHHME XapaKTepu3oBaTh OOJbIIME JaHHbIC, MPUBOAUTH IPUMEPHI
UCTOYHUKOB MX TIOJYYEHUS W  HANpaBJICHHUS  MCIOJb30BAHMS, YMEHHUE
KJIaCCU(UIIMPOBAT, OCHOBHBIC 3aJauyd aHalu3a JaHHBIX (TIPOTHO3UPOBAHHE,
KJIaccuuKanus, KJIaCTEpU3aLus, aHaJIN3 OTKJIOHEHMI), OHUMAaTh
NOCJIEI0BATEIbHOCTD PEIICHHUS 3a/1a4 aHaINU3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OICHKAa KadyecTBa JaHHbIX, BbIOOp W/WIM TOCTPOCHHUE MOJIEINH,
npeoOpa3oBaHne JAHHBIX, BU3YAIH3aIlsl TaHHBIX, HHTEPIPETAUs Pe3yIbTaToOB;

NOHUMAHUE OCHOBHBIX MPUHIUIIOB YCTpOWCTBA M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHJCHIIMN pa3BUTHSA
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHWE HABBIKAMHU pPa0OTHI C OMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOTO OOECHeYeHUs I pemeHus y4eOHbIX 3a7ad 1o
BBIOPAHHON CIieMaIn3allly;

HaJIM4ME MPEICTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHLINUIIAX OPTaHU3ALNU U (PYHKIMOHUPOBAHHS KOMITbIOTEPHBIX
ceTeil, 00 O0OmMX TPUHLUIAX pPa3pabOTKH W (PYHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;



NOHUMaHuEe yrpo3 HWHGOPMAIMOHHONW 0€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB TMPOTUBOJICUCTBHS ATUM YIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, MPEIOTBPAIIAIOIINX HE3AKOHHOE PaCIPOCTPAHEHHE MEPCOHATBHBIX
JAHHBIX, COOJTFOICHNE TPEOOBAHNH TEXHUKH 0€30MMaCHOCTH U TUTHEHBI MPU padoTe
C KOMIBIOTEPaAMH U APYTUMH KOMIIOHEHTAMHU MHU(PPOBOTO OKPYKEHUS, TOHUMAHUE
MIPaBOBBIX OCHOB HCIIOJIb30BaHUSI KOMIBIOTEPHBIX MPOrpamMm, 0a3 JaHHBIX U
pabotsl B cetu IHTEpHET;

MOHMMAHUE OCHOBHBIX TPUHIUAIIOB JUCKPETU3ANNKM Pa3INIHBIX BHUOB
uHQOpMAITMU, YMEHUE ONpPeneNsaTh WHPOPMAIMMOHHBIH O00BEM TEKCTOBBIX,
rpau4IecKuX M 3BYKOBBIX JTAHHBIX NMPHU 33JaHHBIX MapamMeTpax TUCKPETHU3AIHH,
yMEHUE OIpeAeNsiTh CPEAHIOI CKOPOCTh Tepelauyd JaHHBIX, OIEHUBATH
U3MEHEHHE BpPEMEHHU TMepefayd NpH W3MEHEHHH WHOOPMAIMOHHOTO O0BhEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBSI3H,

YMEHUE WCIIOIh30BaTh MPU PEMICHUH 3a/a4 CBOWCTBA TIO3UITMOHHOW 3aIMiCH
YHCEeJl, AITOPUTMA MTOCTPOCHHUS 3aIMMCH YKCIIa B MO3UIIMOHHON CUCTEME CUHMCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM UM TIOCTPOCHHS YMCIa O CTPOKE, COoepKallel 3aruch
ATOT0 YHWCIa B TMO3UIIMOHHON CHUCTEME CYHCICHHS C 3aJaHHBIM OCHOBAaHHEM,
YMEHUE BBIMOJIHATE apu(PMETHUCCKHUE OIEpalud B TO3WUIIMOHHBIX CHCTEMax
CUHCJICHHUS,

YMEHUE BBINOJHATH MPEe0Opa30BaHUs JIOTHUECKUX BBIPAKEHUH, HCIOIB3YS
3aKOHBI anreOphl JIOTUKH, YMEHHWE CTPOUTh JIOTUYECKOE BBIPAKEHHUE B
JTU3BIOHKTABHONW W KOHBIOHKTUBHOW HOPMAJBHBIX (hOpMax IO 3aJaHHON TaOJHIle
WUCTUHHOCTH, HWCCJEAOBAaTh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COJICPIKAIIETO
NepeMEHHBIC, PEIIaTh HECIOKHBIC JIOTHYCCKHE YPABHEHUS U CUCTEMbI YPaBHEHUH;

NOHMMaHuE O0a30BBIX aJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHdopmaluu (3anuch 4ucesl B MO3UIIMOHHOW CHCTEME CUMCIEHUS, HAXOXKIICHUE
BCEX MPOCTHIX YHCEJ B 3aJJaHHOM JIMala3oHe, 00paboTka MHOTOPA3PSAHBIX IIEITBIX
YHUCeJl, aHAJIM3 CUMBOJIBHBIX CTPOK M JPYTHX ), AITOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHUE OMNpPEAesATh CII0NKHOCTh HM3Yy4aeMbIX B Kypce 0a30BbIX aJFOPUTMOB
(cyMMHpOBaHUE JJIEMEHTOB MAacCHBa, COPTUPOBKA MaccHBa, HepeOOpHbIE
JITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
pa3HoM CIOKHOCTHU AJISl PEIICHUS] OJTHOW 3a/1a4H;

BJIAJICHUE YHUBEPCAIBHBIM SI3bIKOM IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHusiMU O 0a30BbIX THINAX JJAHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKITMH, YMEHHUE OCYIIECTBISATh AaHAIM3 TMPEIIOKCHHOW TPOTPaMMBbI:
OTIPENIETIATh PE3yIbTaThl PaOOTHI MPOTPAMMBI TMPU 3aJAHHBIX HCXOMHBIX JAaHHBIX,
OTIPENIEIATh, TPH KAaKWX HCXOIHBIX JTaHHBIX BO3MOXKHO ITOJYyYEHHE YKa3aHHBIX



PE3yJIbTaTOB, BBISABIATH JIaHHbIE, KOTOPbIE MOTYT MPHUBECTH K OHIMOKe B padoTe
IporpaMMmel, GOpMyIHpPOBaTh NPEAJIOKEHUS 10 YIYUILIEHUIO TPOrPAMMHOI0 KOJa;

YMEHUE CO34aBaTb CTPYKTYPUPOBAHHBIE TEKCTOBbIE JIOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTepUabl C UCIIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTrPAMMHBIX CPEICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE HCIIONIb30BaTh 3JEKTPOHHBIE TAOJIMLIbI JIsl aHAJIW3a, [PEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYMCIIEHHE  CYMMBI,  CPEIHErO
apumeTnyeckoro, HaMOONBIIEr0O W HAWNMEHBIIETO 3HAYCHUH, peIlIeHne
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PELIECHUs, MOAOOp JIMHUU TPEHA, PELICHHE
3a/1a4 MPOTHO3UPOBAHUS).

B nponecce usyuenuss kypca MHGOpMaTHKU yriayOia€HHOro ypoBHsA 6 11
Knacce oOydalmuMucs OyAyT  JOCTUTHYTHI  CJEAYIOIIME  IpEeIMETHBIC
pPE3yNbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOAUPOBaHUE COOOIIeHUH (npedUKCHBIE KOJBI), HCIOJIB30BATh IPOCTEHIINE
KOJbl, KOTOpbIE MO3BOJIAIOT OOHAPYKUBAaTh U HUCIPABISATh OMIMOKH MpHU Nepesaye
JaHHBIX, CTPOUTH KOJ, OOECIEUMBAIOLUINI HAaUMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOINEHUs TPU H3BECTHOM YacTOTE CHUMBOJIOB, MOSICHATH HPUHLUIIBI
pabOThI MPOCTHIX AATOPUTMOB CKATHS JAHHBIX;

YMEHHE pelllaTh aJIfOPUTMHUYECKHUE 3aJaud, CBSI3aHHBIE C aHAJIM30M rpados
(3a1aun  TOCTPOEHHUS ONTHUMAJIBHOTO TYTH MEXAy BeplinHamMu rpada,
ONpeNereHns  KOJMYECTBAa  pa3IMYHBIX  MyT€d  MEXIy  BEepLIMHAMU
OpHMEHTHUPOBAHHOTO AlMKINYECKOro rpada), yMeHue MCIoiIb30BaTh JIEPEBbS MpPHU
aHalIM3€ W TOCTPOEHMUM KOJOB M JJIA MPEIACTaBICHUS apUPMETUYECKHX
BBIPKECHUI, IPU PEIICHUH 3a/1a4 IIOMCKAa U COPTUPOBKH, YMEHHE CTPOUTH JEPEBO
UTPHI 10 3a/laHHOMY aJTOpPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATEruI0 Urpbl;

yMEHUE pa3padaTeiBaTh MU PEATM30BBIBATH B BHUAE Mporpamm 0a3o0BbIC
QITOPUTMBI, YMEHHE HCIOJIB30BaTh B MPOrpaMMax JAaHHBIC Pa3JIUYHBIX TUIIOB C
y4€TOM OrpaHWYECHHHA Ha JMAIa30H MX BO3MOXHBIX 3HAYECHWM, NPUMEHATH NPHU
pEILICHUN 3a/1a4 CTPYKTYPbI JaHHBIX (CIIUCKH, CIIOBAapU, CTEKU, OUEPEAH, IEPEBBS),
UCIIOJIb30BaTh 0a30BbIE ONEpAlMM CO CTPYKTypamMu JaHHBIX, MPUMEHATH
CTaHIapTHBIE U COOCTBEHHBIC MOAMPOrPaMMBI AJisi 00pabOTKM YHCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTpPOK, HCIIOJIb30BAaTh MpHU pa3paboTke mporpamm OHOIMOTEKU
HNOJINpPOrpaMM, 3HaThb (DYHKUHMOHAJIbHbIE BO3MOXHOCTH HHCTPYMEHTAJIbHBIX
CPENCTB Cpelibl pa3pabOTKH, YMEHUE UCIIOJIB30BATh CPEICTBA OTIAJAKU MIPOrpamMM B
cpene nporpaMMUpOBaHUs, YMEHHE TOKYMEHTUPOBATh MPOrPaMMBbI;

YMEHUE CO37aBaTh BEO-CTPAHUIIBL;



BJIaJICHHE OCHOBHBIMU CBEJCHHUAMU O 0a3zax JaHHBIX, WX CTPYKTYpE,
CpelIcTBax co3daHusi U pabOThl C HHUMH, YMEHHE MCHOJIb30BaTh TaOIMYHBIC
(pensmonHbIe) 0a3bl JaHHBIX (COCTABIISATH 3aMPOCHl B 0a3aX JAHHBIX, BBHITIOJIHSITH
COPTHUPOBKY M TOMCK 3amuceil B 0a3e NaHHBIX, HAMOJHATH pa3paboTaHHYyO 0azy
JTAaHHBIX ) U CIIPABOYHBIEC CUCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJIENHN Ui aHaAINU3a
O00OBEKTOB W IMpOLECCOB: (OpMynIHpoBaTh LENb MOJCIUPOBAHMS, BBIIOIHATD
aHall3 pe3yNbTaTOB, TMOJYYCHHBIX B XOJ€ MOJEIUPOBAHUS, OLEHUBATH
COOTBETCTBUE MOJECIA MOJACTUPYEMOMY OOBEKTYy WM MPOIECCY, MPEACTABISTH
pe3yabTaThl MOJACTUPOBAHUS B HATTISIAHOM BUJC,

YMEHHME OpraHU30BBIBaTh JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3IMYHBIX CPEICTB LHU(MPOBBIX TEXHOJOTHH, TOHUMaHHE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, MTH(PPOBBIX
00pa3oBaTeNbHBIX CEPBHUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pa0OThI, BO3MOKHOCTEN U OrpaHUYEHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEIUICKTa B PA3IMYHBIX 00JacCTAX,
HaJIMYMe TMPEJCTaBICHU O Kpyre peliaeMblX 3aJad MallMHHOTO OO0Yy4YeHHs
(pacnio3HaBaHus, KiIacCU(PUKALMU U MPOTHO3UPOBAHMS) HATMYKME TPEICTABICHUN
00  UCHONB30BaHWU  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B Pa3iM4YHBIX
npodeccuoHanbHbIX chepax.
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ITPOBEPAEMBIE HA EI'D ITO HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHETI'O OBIIEI'O OBPA3OBAHUSA

Kona
NMpoBepPsieMOro
TpedoBaHus

1.

1.1

IIpoBepsiemble TPeOOBaHHUSI K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 0011Iero 00pa3oBaHusI

3namu (nonumams)

[lonnmanue OCHOBHBIX MNPHUHIMIIOB  YCTpoilcTBEa U (QYHKIHMOHHPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIBHBIX KOMIBIOTEPOB; TEHICHIIMNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH; BIAJCHHE HaBBIKAMH PAOOTHI C OIEpPaAI[MOHHBIMU
CUCTEMaMH W OCHOBHBIMHM BHJAMH IPOTPAMMHOTO OOECIEUYCHHS Il PEIICHUS

y4eOHBIX 3aJ1a4 110 BEHIOPAHHOW CIIeIIHATTN3AIIT

1.2

1.3

1.4

1.5

1.6

1.7

Hannuue Hpe,I[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IIpUHIHIIAX OpraHu3anmunu nu

(GYHKITMOHUPOBAHUS KOMITBIOTEPHBIX CETE

[ToHMMaHWEe OCHOBHBIX MPHUHIUIIOB  JUCKPETU3AIMM  Pa3IIMYHBIX  BUJIOB
nHpopmarun

[Tonnmanne 0a30BBIX aJIrOPUTMOB  OOpPaOOTKM YHCIOBOH H  TEKCTOBOM
uHpopManuy (3alUCh YHCENT B TMO3WIIMOHHON CHUCTEME CYHCIICHUS, IEITUMOCTh
[ENBIX YHCENl; HaXOXKJIEHUE BCEX TMPOCTHIX YHCET B 3aJlaHHOM JHAara30HE;
00paboTKa MHOTOPA3PSITHBIX IIEIBIX YHCEIT; aHAINU3 CHMBOJIBHBIX CTPOK U JPYTHX),

AJITOPUTMOB IIOMCKA U COPTUPOBKHU

3HaHue (1)YHKI_II/IOH8,J'II>HBI€ BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB CpPCIbI

pa3paboTKu

Bnanenne OCHOBHBIMH CBEICHHSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPeICTBax
CO3JIaHMs U PabOTHI C HUMHU

[ToHnMaHWe BO3MOXXHOCTEH W OrpaHUYEHUH TEXHOJOTMH HUCKYCCTBEHHOTO
WHTEJUIEKTA B PA3JIMYHBIX O0JIACTSIX; HAJTUYHUE MPEICTABICHUI 00 MCIOIB30BAHUU

MH(GOPMAIIMOHHBIX TEXHOJIOTHHA B Pa3TUYHBIX MPO(ecCHOHAIBHBIX cdepax

1.8

Brnanenue — TeopeTMyeckuM  ammapaTtoM, — TMO3BOJISIONIMM  OCYIIECTBIATH
MPEACTABICHUE 3a/JIaHHOTO HATypaJlbHOTO 4YHCIAa B Pa3JIMYHBIX CHCTEMax
CUHCJICHHS; BBITIOJIHATh MPEoOpa30BaHMs JIOTHUECKUX BBIPAKEHUH, HCIONB3Ys
3aKOHBI aJre0phl JTOTUKH; ONPEAENATh KpaTyailliuii MyTh BO B3BEIIEHHOM rpade u

KOJIMYECTBO MyTeH MEXKAY BEPUIMHAMU OPHEHTUPOBAHHOTO allMKIMYECKOTo rpada

Ymemo

2.1

VMeHHue HCIoJIb30BaTh KOMITIBIOTCPHO-MATEMATUYCCKUEC MOJACIIM [JIsI aHalin3a

O00BEKTOB ¥ MPOIIECCOB: (POPMYIUPOBATH 1IETh MOJICIIUPOBAHMSI, BEITIONHATEH aHAITN3




2.2

23

24

2.5

pE3yNbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHUS; OICHHBATH AaJIeKBATHOCTh
MOJIETT MOJAENUPYEMOMY OOBEKTY WM MPOLECCy; MPEICTaBIATh PEe3yNbTaThl

MOZACIIMPOBAHUS B HAIIAJAHOM BU/IC

Ymenue KJ1acCUUIUPOBATH OCHOBHBIE 3a/1a4mn aHanM3a  JAaHHBIX
(mporHO3WpOBaHMe, KiIAcCU(PUKANMS, KIacTepU3alus, aHaIu3 OTKJIOHEHUH);
MIOHUMAaTh I[OCJIEJOBATEIbHOCTh pELIEHUS 3aJad aHajdu3a JaHHbIX: cOop
MEPBUYHBIX JAaHHBIX, OYMCTKA M OIIEHKa KauecTBa JaHHBIX, BBIOOp u (WiIK)
MOCTPOCHHE MOJENH, TMpeoOpa3oBaHMe JAaHHBIX, BH3yalH3alus JIaHHBIX,

UHTEpIIpEeTaIysl pe3yJIbTaTOB

YMmenue onpenensith HWHOOPMANHMOHHBIA O0BEM TEKCTOBBIX, TpadUYecKUX U
3BYKOBBIX JIAHHBIX TPU 33JIaHHBIX [apaMmeTpax JUCKpeTU3alud. YMEHUe
OTIPENENIATh CPEIHIOK CKOPOCTh TIepeiay JaHHBIX, OIICHWBAaTh W3MCHEHUE
BPEMEHHU Iepelauyd IpH W3MEHCHWH WH(GOPMAIMOHHOTO O00BEMA JaHHBIX U

XAapPaKTCPUCTHK KaHalla CBA3U

Vmenune CTPpOUTHL KO, OGGCHG‘II/IBaI-OH_II/Iﬁ HAaUMCHBIIYIO BO3MOXHYIO CPCIHIOKO

JUTUHY COOOIICHWSI IPH U3BECTHOM YaCTOTE CHMBOJIOB

YMeHue UCcnoJib30BaTh NPH PEIICHUH 3a7a4 CBOMCTBA O3UIIMOHHOM 3alIUCH YUCEIT,
QITOPUTMBI TIOCTPOCHUS 3AMMCH YHCIIA B TO3UIMOHHOM CHCTEME CUMCIEHUS C
3aJJaHHBIM OCHOBAaHHUEM W TMOCTPOCHMSI YHMCla MO CTPOKE, COJIeprKallleld 3amuch
9TOTO 4YHCJa B TO3HMIMOHHON CHCTEME CYHCJIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMEHHE BBIMIOJHATh apU(PMETHUECKHUE OIlepalii B TO3HIIMOHHBIX CHCTEMax

CUHHCIJICHUA

2.6

2.7

YMeHue CTpOoUTh JIOTMUECKOE BBIPAKEHHE B JM3BIOHKTUBHON M KOHBIOHKTHBHOMN
HOpMaJIbHBIX (OpMax 1o 3aJaHHOW TabJHIle UCTMHHOCTH; HCCIEeN0oBaTh 001acTh
UCTUHHOCTU BBICKA3bIBaHMs, COJAEPIKAIIEro IEepEeMEHHbIEe; pellaTh HECIOXKHbIE

JIOTUYCCKUEC YPABHCHUS

YMeHue pemiath alroOpUTMHYECKHE 3a/layd, CBsI3aHHBIE C aHaJIu30M Trpados
(3a1a4u MOCTPOCHHUS ONTUMAIILHOTO MMYTH MEXY BepUIMHAMU rpada, onpeIeaeHus
KOJIMYECTBA PA3JIMYHBIX MyTed MeXAYy BEpIIMHAMU OPHUEHTHPOBAHHOIO

AIUKJINYECKOTo rpada)

2.8

2.9

YMeHHne HCIob30BaTh JEPEBbsl MPU aHAIM3E U TOCTPOCHUM KOAOB M IS
Mpe/ICTaBICHHs] apu(PMETHUECKUX BBIPDAKEHUN, MPU pEIICHUH 3a7ad TOoUCKa U
COPTUPOBKH;, YMEHHE CTPOUTH JEpeBO WIPhl MO 3aJaHHOMY AalFOPUTMY;

pa3pabarbIBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI

VYMeHue aHanu3MpoBaTh AITOPUTMBI C HCIOJIb30BAaHUEM TaOJIMIl TPACCHUPOBKHU;
onpeAensATh 0e3 MCHOJIb30BaHUS  KOMIIBIOTEpA  PE3YJIbTAaThl  BBIMOJIHEHMS
HECJIOKHBIX MPOrpaMM, BKJIIOYAIOLIUX IUKJIbI, BETBJIEHUS U MOANPOTPaMMBl, MPU

3aJaHHbIX UCXOAHBIX JAaHHBIX




2.10

YMeHue omnpeaensiTh CIOKHOCTh M3y4aeMbIX B Kypce Oa30BBIX aJITOPUTMOB
(cymmMupoBaHHE JJEMEHTOB MacCHMBa, COPTUPOBKAa MaccuBa, TepeOOopHbIe
QITOPUTMBI, JBOMYHBIA MOUCK) U MPHUBOAUTH MPUMEPHI HECKOJBKUX AJITOPUTMOB

Pa3HOI CIIOKHOCTH JUIsl pellIEHUs] OJTHOM 3a1auu

2.11

2.12

Bnajgenne yHUBEpCANbHBIM SI3BIKOM IPOTPAMMHPOBAHHS  BBICOKOTO  YPOBHS
(ITackainb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX THUIAX JAHHBIX U
CTPYKTypax JaHHBIX; YMEHHE HWCIOJb30BaTh OCHOBHBIC  YIPaBJISIOIIHE
KOHCTPYKIIMH; YMEHHE OCYIIECTBIATh aHAIMW3 MPEIJI0KESHHOW IPOrpaMMBbI:
OTIPENCIISATh PE3YNbTAaThl PaOOTHI MPOrPAMMBI TP 3a/IaHHBIX MCXOJ/HBIX JAHHBIX;
OTIPENEIATh, MPH KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO TMOJIYUEHHE YKa3aHHBIX
PE3yNIbTAaTOB; BBISBIATH JJaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OIIMOKEe B padoTe

MPOrpaMMBbI; GOPMYTUPOBATH MPEJIOKEHUS MO YIYUIICHHIO IPOrPaMMHOTO KOJa

YMeHue peain30BbIBaTh HA BBIOPAHHOM JAJISl U3YUEHHUs SI3bIKE MPOrPaMMUPOBAHUS
Bbicokoro ypoBHs (Ilackamb, Python, Java, C++, C#) TuUNOBBIE aNrOPUTMBI
00pabOTKM YHCEN, YNCIOBBIX MOCIEIOBATEIBHOCTEH W MAaCCHBOB: IPE/ICTABIICHUE
yuciaa B BHJE HaOopa NPOCTBIX COMHOXXUTENEH; HaxXOXKIACHHE MaKCHUMaJIbHOMN
(MHHUMaJIBHOW) LU(PBI HATYPAILHOTO YMCIIA, 3alIMCAHHOTO B CUCTEME CUUCIICHUS
C OCHOBaHHeM, He mpeBblmaonmM 10; BerarcaeHne 0000IMEHHBIX XapaKTePUCTHK
3JIEMEHTOB MAacCUBa WJIM YHMCIOBOW MOCJIEI0BATEILHOCTH (CYMMBI, IPOU3BEICHUS
CpeAHero apu(pMeTH4eckoro, MHHHMAJIBHOTO M MAaKCHMAJIbHOTO 3JIEMEHTOB,
KOJINYECTBA HJIEMEHTOB, YAOBJIETBOPAIOLINX 33JaHHOMY YCJOBHUIO); COPTUPOBKY
3JIEMEHTOB MAacCHBA; YMEHHME HUCIOJb30BaTh B IMPOrpaMMax JaHHBIE DPA3INYHBIX
TUTIOB C Y4ETOM OIpaHUYEHHUI Ha AMANa30H MX BO3MOXKHBIX 3HAUEHUH, MPUMEHSTh
IpU PELIeHWH 3aJad CTPYKTYPbl JaHHBIX (CIHCKH, CIOBapH, CTEKH, OYepenH,
JIepeBbs); TNPUMEHATh CTAaHIAPTHBIE M COOCTBEHHbIE IOANPOrPaMMbI IS
00pabOTKM YHCIIOBBIX JIaHHBIX W CHMBOJIBHBIX CTPOK; WCIOJB30BaTh IIPU
pa3zpaboTke TmporpamMMm OHONHOTEKH TMOANPOTPaMM; YMEHHE HCIOIh30BaTh

CpC€aCTBa OTJIAAKHU IMPOIrpaMM B CPCIC ITPOTrpaMMUPOBAHUS

2.13

YMeHHe WCIONb30BaTh 3JICKTPOHHBIC TAONUIIBI JUISl aHAIW3a, NPEICTABICHUS WU
00pabOTKH MaHHBIX (BKJIIOYAas BBHIOOP ONTHUMAJIBLHOTO PEIICHHS, MOJA00p JHWHHUH
TpeH/a, peIieHUe 3a7ad MPOTHO3UPOBAHUS); YMEHHE HCIOJIL30BaTh TAaOIUYHBIC

(pensioHHBIC) 0a3bl JAHHBIX M CIIPABOYHBIC CUCTEMBI

2.14

YMeHue  OpraHu30BBIBATH  JIMYHOE  WH(MOPMAIMOHHOE  IMPOCTPAHCTBO  C
UCIOJIb30BAHUEM PA3NIUYHBIX CPEJCTB HU(MPOBBIX TEXHOJIOTHIA, TOHUMaHUE
BO3MOXXHOCTEHl IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, LU(POBBIX

O6paBOBaTeJII>HLIX CCPBHUCOB




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kox

1.1

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

[Mudposast rpaMOTHOCTH

OCHOBHBIE TEHICHIIMU Pa3BUTHs KOMIIBIOTEPHBIX TeXHOJIOTUH. [TapamiensHble
BBIYMCIICHNS. MHOIOIpoLeccopHbIe CUCTEMBI. Pactipenenénubie

BBIYUCIIUTCIBHBIC CUCTCMBI 1 O6p360TKa OOIBIINX JaHHBIX

1.2

1.3

[IpuHUMIBI TOCTPOCHUS M alapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CeteBbie mnporTokodibl. Cetb HWuTepHeT. Agpecauuss B cetd MHTepHeT.
ITpotokonsr creka TCP/IP. Cucrema nomenHsix uMEH. Paznenenue IP-cetn Ha
MOJICETH C MOMOIIBI0 MAaCOK MOJICETEMN

daiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. IlpuHIMIBI pa3MenieHus U
uMeHOBaHU (ailyioB B JgoiroBpeMeHHOW mamsTH. [laGmoHbl s ommcaHus

rpyni ($aitios

1.4

CKOpOCTB nepcaadun JaHHBIX. 3aBHCHMOCTD BpPECMCHU nepeaayun oT

I/IH(bOpMaI_[I/IOHHOI‘O 00BéMa JaHHBIX U XapaKTCPUCTHUK KaHalla CBsA3H

1.5

1.6

[udposanue nanHbix. CUMMETpUYHBIE U HeCUMMeTpu4Hble mu@psl. Indpsr
npoctoi 3amenbl. [Iudp Ilesapsa. [ludp Bmwkenepa. Anroputm mudpoBaHuUs
RSA

Kopapl, no3Bosistonyie 00HapyKUBaTh U UCIPABIIATH OINOKH, BOSHUKAIOLIME MIPH
nepenaye naHHbIX. Paccrosiane Xammunra. KonnpoBanue ¢ TOBTOpEHHEM OHTOB.

Kol XomMMmuHra

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

2.2

JlBonuyHoe  koaupoBaHWe. PaBHOMEpHbIE UM HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHHue COOOIICHU, 3alMMCAHHBIX C TTOMOIIBI0 HEPABHOMEPHBIX KOJOB.
VYcnosue ®ano. [locTpoeHne OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepesa

Teopernueckne mMOAXOABI K OIEHKE KojudecTBa uHGopmauuu. EguHuIb
U3MEpeHus KoimdyecTBa WHPopManuu. AJ(aBUTHBIM TMOAXOJ K OIEHKE
KoJu4decTBa WHQPOpMANMU. 3aKOH aJIMTUBHOCTH wuH(popMmaruu. Dopmyra

Xaptiu. Madopmanus u BeposTHOCTh. Dopmymna [llennona

23

Cuctembl cumcnenus. Pa3BépHyTas 3ammMch WENbIX M JIpPOOHBIX YHCEN B
MO3ULIMOHHON cucTemMe cunciacHus. CBONCTBAa MO3ULMOHHOM 3allUCH YHCIIA:
KOJINYECTBO LIU(P B 3alUCH, IPU3HAK JEITUMOCTH YHCIIa HA OCHOBAaHUE CHCTEMBI
CUMCIIEHMS. AJITOPUTM NEPEBOAA 1IEJIOT0 YKcia U3 P-MuHOM cUCTEMbI CUMCICHUS

B JICCATUYHYIO. ANTOPUTM TIepeBoja KOHEYHOH P-muHON ApoOu B AECATHUHYIO.




AJTOpUTM TepeBoJia EJIOr0 YUCia U3 ACCATUYHOM CHCTEMbI CUMCIEHHS B P-
nunyro. IlepeBos KOHEUHOW necATHYHOM Jpodu B P-nunyro. JIBomuHas,
BOCBMEpPUYHAs U IIECTHAAIATEpUUHAS CUCTEMBI CUUCIICHUS, CBSI3b MEXKITY HUMHU.

Apudmerndeckre onepanuy B MO3UIMOHHBIX CUCTEMaX CUHUCICHUS

24

TpOI/ILIHaSI YpaBHOBCUICHHAA CUCTEMA CUUCIICHUS. HBOI/ILIHO-ZIGCSITI/ILIHBJI CHUCTEMA

CUHHCIJICHUA

2.5

2.6

Koauposanue texctoB. Koguposka ASCII. OgHoOaliTHRIE KOaUpoBKU. CTaHgapT
UNICODE. KommpoBka UTF-8. Omnpeneneaue wuHGOpPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHHUI

KoaupoBanue mzobpaxenuii. OneHka nHGOpMaMOHHOTO 00bEMa rpaduiecKux
JAHHBIX MPHU 33JaHHBIX Pa3pelIeHUH U TIIyOnHe KOAUpOBaHUS 1BeTa. L[BeToBbIE
monenu. KomupoBanue 3Byka. OneHka MH()OPMAIMOHHOTO 00BEMa 3BYKOBBIX

AAaHHBIX TIPH 3aJIaHHBIX YaCTOTC AUCKPCTU3AINU U Pa3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsiTHe BbICKa3biBaHUS. BrICKasbIBaTeIbHBIE (OPMBI
(npeaukatel). KBaHTOpBI CylIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omnepanuu. Tabmuibl HCTUHHOCTH. Jlormdeckue BBIpAKEHHUS.
Jlormueckue ToxecTBa. Jlornueckue onepamnyu U ornepanuy HaJl MHOKECTBAMHU.
3aKkoHBI anreOphl JIOTUKU. OKBHUBAJCHTHBIE MPEOOpPA30BaHMUA JIOTHYECKUX
BbIpa)XKeHMI1. JIornueckue ypaBHEHHs U CUCTEMbI YPaBHEHUM.

Jlornyeckue ¢QyHKUMKA. 3aBUCUMOCTh KOJHYECTBA BO3MOXHBIX JIOTHYECKUX
(GYHKINN OT KOJMYECTBA apTyMEHTOB.

Kanonnueckue OpMbI TOTHYECKIX BBIPAKEHHUH

2.8

COBGpIHGHHI:IG JU3BIOHKTUBHBIC KOHBIOHKTUBHBIC  HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/III€ HCTUHHOCTH

2.9

2.10

Jlornueckue oaneMeHTHl B cocraBe kommbrorepa. Tpurrep. Cymmarop.
MHoropa3spsasbiii cymmarop. IloctpoeHne cxeM Ha JOTMYECKHMX 3JIEMEHTAax I10
3aJaHHOMY JIOTUYECKOMY BBIP@KCHHMIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTHYSCKOH CXeMe

Mognenn u mopenuposanue. lLlenmn MozpenupoBaHusA. AINEKBaTHOCTb MOZENN
MOJIETUPYEMOMY OOBEKTY WM Ipoueccy. PopMann3anus IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOAEIUPOBAHUS B BUE, YA0OHOM JUIsl BOCIIPUSATHS

yeoBekoM. ['paduyeckoe mpencTaBIeHHe TaHHBIX (CXEMBbI, TaOIUIIbI, TpaQUKH).

2.11

[IpeacraBnenue 1enbIXx YHCEN B TaMATH KommbioTepa. OrpaHHUYeHHOCTH
Jana3oHa 4Yucel NpU OrpaHUYCHHM KOJIMYecTBa paspsaoB. I[lepenosiHeHue
paspsHON ceTkH. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OWT. JIBOMYHBIN
JOTIOJTHUTENBHBIN KOJI OTPUIIATEIbHBIX YHCET.

[ToGuToBbIEe JorMueckue onepanuu. Jlormueckwit, apudmeTrnueckuii u

nuknndeckuit  casurd. IlludpoBaHne ¢ MOMOIIBIO MOOUTOBOW — oOIepauu




«uckirouaromiee NJIN»

2.12

HPGZICTaBJIeHI/Ie BCIICCTBCHHBIX YHCCII B MaMATHU KOMIIBIOTEPA. 3Haqan1a51 qacCTb
U IOpAOOK 4YHCIIA. ZII/IaHaBOH 3HaYCHUH BCIICCTBCHHBIX YHCCII. HpOGJ’IeMBI
XpaHCHUS BCIICCTBCHHBIX YHCCII, CBsA3dHHBLIC C OI'PAHHYCHUCM KOJIMYCCTBA
paspAaaoB. Brimonuenue onepaunﬁ C BCUICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHHC

OIITHOOK IMPpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble moHATHS. Buasl rpados. Ommcanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXKHOCTH, BECOBBIX MAaTpHI], CIINCKOB CMEXHOCTH. Pemenue
ANTOPUTMUYECKUX 3alad, CBS3aHHBIX C aHaIM3oM TpadoB (mocTpoeHne
ONTUMAIIFHOTO TYTH MEXAy BepIIMHaMH rpada, ompeneneHre KOoIMYecTBa

Pa3IINIHBIX HYT€I>'I MCKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AHUKINYCCKOTO

rpaca)

2.14

2.15

HlepeBbsi. bunapaoe nepeBo. JlepeBbs moumcka. CrocoObl 00xoja jaepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKCHHUN B BUJE AepeBa. Mcmonb3oBaHue
rpad)oB U IEPEBHEB MPH OMMCAHUN OOBEKTOB U TIPOIIECCOB OKPYKAIOIIETO MUAPA

JIMCKpETHBIE UTPBI IBYX UTPOKOB C TOJTHOHN MHpopmanuei. [ToctpoeHue aepea
nepebopa BapHAHTOB, ONHWCAaHUE CTPATETHU WIPbHl B TAOMHYHOW (opme.

BeIArpsIlIHbIe ¥ IPOUTPBILIHBIE TO3ULIHANA. BBIUTPBIIIHBIE CTPATETMU

2.16

3.1

3.2

3.3

CpenctBa  HWCKYCCTBEHHOTO — WHTEIUIEKTa.  MaeHTHUKAUsS W TOHUCK
n300pakeHN, pacrno3HaBaHue NI, Vcnoiap30BaHWE METO/I0B MCKYCCTBEHHOTO
MHTEIUICKTa B 00YYaIONINX CUCTeMaX. Mcroib30BaHUE METO0B HCKYCCTBEHHOTO

WHTEJUICKTa B poOoToTexHuke. MIHTepHeT Bemel. HeliporHsie cetn
AJTOPUTMBI U IPOTPAMMUPOBAHHE

CDOpMaJ'II/ISaI_[I/IH IMOHATHA aJITOPUTMA. MammmnHa TBI-OpI/IHl"a KaK YHHBEpCaJIbHasi

MOJIEIb BBIYUCIIEHUN

OreHka CIOXKHOCTH BBIYHMCICHHH. BpeMs paboTel m 00BEM HCIOIB3YyEeMOi
MaMsaTH, HX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CIIO)KHOCTH aJTOPUTMOB. AJITOPUTMBI  TTOJIMHOMHUATIBHOMN
cinoxxHoctu. IlepeGopubie anroputmbl. [lpuMepsl pazTUYHBIX AITOPUTMOB
pelIeHrs OIHOM 3aa4u, KOTOPbIE UMEIOT Pa3InYHYIO CI0XKHOCTh

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIIUX aJTOPUTMOB
YIOPaBJICHUS WCIIOTHUTEISIMU U BBIYUCIHUTENBHBIX alroputmoB. OmnpeneneHue

HCXOJHBIX IaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMBbIi pe3ysIbTaT

3.4

AnropuTMbl  00paOOTKHM HATypalbHBIX YHCEN, 3aldCAaHHBIX B TO3MIMOHHBIX
cUCTeMaxX CYHCICHHs: pa3OMeHHe 3amucu 4YHhcia Ha OTAeNbHBIE LUQPBHI,
HaxXOXJICHHE CYMMbl W TpOU3BEIEHHS LHU(p, HAXO0XKJIECHHE MaKCHUMAaJIbHOM

(MUHUMATTBEHOM ) I PHI.




3.5

3.6

3.7

3.8

HpeI[CTaBJ'IeHI/Ie 4qucjia B BHJIC Ha60pa IMPOCTBIX COMHOKHUTEIIEH. AJIFOpI/ITM
6BICTpOFO BO3BCACHUA B CTCIICHB. ITounck IMPOCTBIX YHUCCII B 3a/ITaHHOM JHAIIa30HC

C IIOMOIIBIO AITOPUTMA «PelIeTo DparocheHar
MHoropa3psiHble eble Yicia, 3aa4i JITMHHON apuMeTuKu

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOUMCIICHHBIE, BEIIECTBEHHbIE, CHUMBOJIbHBIC, JIOTHYeckue. BeTBieHwus.
Cnoxuble ycnoBus. L{ukiel ¢ ycnoBueM. [{UKIbI MO MEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHsamuxcs B (ainax. TekcToBble U ABOUYHBIEC (HaHJIbI.
daiinoBeie mepemMeHHble ((aiinoBeie ykazatenu). Urenue u3 daitna. 3amuch B
daiin.

Pa3zbuenue 3agaun Ha moazagauu. [logmporpammel (poreAypsl U PYHKIIHH).

Hcnonrs3oBanue CTaHHapTHOﬁ OMOJIMOTEKH SI3BIKA nporpaMMHupOBaHUA

Pexypcus. PexkypcuBHble mpoueaypsl u (yHkuuu. Mcmonp3oBanue creka aiis

OopraHu3anuu peKYpCHBHBIX BBI3OBOB

Yucnennsle MeToasl. TouHoe W mpuOIMKEHHOE pelieHus 3afgaud. YucieHHoe
peleHre ypaBHEHHUI C TMOMOIIbI0 Moa0opa mapaMeTpa. UuclieHHBIE METOIBI
pelieHusl ypaBHEHWi: MeToJ]] mepedopa, MeETOJ]| TOJOBUHHOTO JICJIEHUSI.
[TpubnnxE€HHOE BBIYMCIEHUE JJIUH KpUBBIX. Bhluncinenue riomanei ¢uryp c
MIOMOIIBI0 YUCIEHHBIX METOJIOB (METOJ MPSMOYTOJbHUKOB, METOJ Tpameruii).
[Touck wmakcumyma (MUHUMYMa) QYHKIHHA OJHOW TIEPEMEHHOW METOJIOM

IIOJIOBUHHOT'O ACTICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHbIe  (QYHKIMH  sI3BIKA
IPOTpaMMHUPOBAHUS /7151 00paOOTKU CUMBOJIBHBIX CTPOK. AJIITOPHUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IOSABICHUH CHUMBOJA B CTPOKE,
pa3bueHue CTPOKM Ha cJoBa IO MPOOENbHBIM CHMBOJIAM, TOHUCK IMOJICTPOKHU
BHYTpU JAHHOM CTPOKH, 3aMEHA HAaWJICHHOW MOACTPOKH Ha JIPYTYIO CTPOKY.
I'eneparusi Bcex CIOB B HEKOTOPOM ajipaBUTE, YIOBJIETBOPSIONIMX 33JaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel W TOCIEAOBATEIBLHOCTH  4YHCeNl. BpiuncieHnne 0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHMBa WJIM YHCJIOBOM IMOCIEIOBATEIbHOCTH
(CyMMBI, TIPOM3BEACHHS, CPEIHEr0 apUPMETHIECKOrO0, MUHUMAIBHOTO U
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJHUYECTBA JJIEMEHTOB, YJIOBJIECTBOPSIOIIIX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBI TOMCK 3a/laHHOTO 3HAUEHUS B MAacCHUBE.
Anroput™Mbel pabOTHI C 3JIEMEHTaMH MacCHMBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. COpPTHUPOBKA OJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTHPOBKU
(MeTon my3bIpbKa, METOJA BbIOOpa, COpPTHpOBKA BcTaBkamu). CopTHpoBKa
cnusiHueM. breicTtpas coptmpoBka maccuBa (anroput™ QuickSort). JIBowuHBII

IIOUCK B OTCOPTUPOBAHHOM MACCUBC




3.11

JIBymMepHBIE MacCUBBI  (MaTpuIlbl). AJNTOpUTMBI OOpabOTKH  JIBYMEPHBIX
MAaCCHBOB: 3allOJIHEHUE JBYMEPHOTO YHCIOBOTO MacCHMBa IO 3aJaHHBIM
MpaBWJIaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYMCIICHHE MaKCUMyMa
(MHHHMYMa) U CYyMMEI 3JIEMEHTOB JIBYMEPHOT'O MAacCHBA, NIEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB JABYMCPHOI'O MaCCuBa

3.12

CrnoBapu  (accolMaTUBHBIE  MAacCHUBBI,  OTOOpaXeHWs).  XOII-TaOJIHIIbL.

HOCTpOGHI/Ie aJ'I(baBI/ITHO—‘IaCTOTHOFO CJIOBapd AJIA 3aJaHHOI'0 TCKCTa

3.13

3.14

Crexku. AHanu3 MNPaBUIBLHOCTH CKOOOYHOrO BBIpaXKEHHs. BbruncieHue
apu(pMeTUYECKOro BBIPAXKEHHUS, 3aIIMCAHHOTO B MOCTPUKCHOM Popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpaHEHUS TaHHbIX

Anroputmbl Ha rpadax. IlocTpoeHre MHUHMMaNIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KomuuecTBo pasiamyuHBIX
nmyTeil MeX1y BepIIMHAMU OPHEHTHPOBAHHOTO alMKIMUYECKOTo rpada. AJropuTm

JlerKcTphl

3.15

JlepeBbs. Peanuzamnusi aepeBa C MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JlBOMYHBIE
(bunapusie) aepeBbs. [locTpoeHue nepeBa A 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMBl 00X01a nepeBa. Mcnoab3oBaHue CTEKa U

ouepeu s 00Xo/1a aepena

3.16

3.17

JluHaMHuecKkoe IpOorpaMMUpPOBAHHUE KaK METOJl PEIEHUs 3a/1ad C COXPAHEHHEM
IIPOMEXYTOUHBIX PE3yJIbTaTOB. 3aJauH, pelIaeMble C MOMOIIBIO JUHAMUYECKOTO
MPOrPaMMHUPOBAHMUS: BEIUHUCICHHE PEKYPCUBHBIX (DYHKIUMN, MOACUET KOJTMUECTBA

BapUaAHTOB, 3aJla4v OIITUMU3AIl[UU

[Tonste 00 O0OBEKTHO-OPHUEHTUPOBAHHOM MporpamMmMupoBaHuu. OOBEKTH U
kiaccel. CBOMCTBA U METOIbI 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOIXOJA.

Wukarncynsimus, Hacie0BaHue, TOJIUMOphu3m

WudopmanoHHbIe TEXHOIOTUH

4.1

4.2

Ananus JaHHBIX. OCHOBHBIE 3aa4u aHaJIM3a MAJaHHBIX: IIPOTrHO3HWPOBAHHUC,
KiIaccuuKkanus, KiacTepusalus, aHaiau3 OTkIOoHeHuH. [locnenoBarenbHOCTDH
peleHys 3a/a4 aHaJu3a JaHHBIX: cOOp MEePBUYHBIX JTAHHBIX, OYMCTKA U OLEHKA
KauecTBa JaHHBIX, BbIOOp M (MJIM) IOCTPOEHHE MOJENHU, Ipeodpa3oBaHUE
JAHHBIX, BU3yaJIW3alMs JIaHHBIX, MHTEpHperanus pe3ynbraToB. [IporpaMmubie
cpeactBa u MHTepHeT-cepBUCHl Ui 00paOOTKM M TpPEICTaBICHUS JaHHBIX.

bonbumine gannpie. MammaHOe 00ydeHue
AHalli3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaONuUIl. BeIuncieHHe CyMMBI,
cpenHero  apudmeTuyeckoro, HauOosbliero  (HaMMEHbBILNEro)  3HAYCHHS

nuanazoHa. Beramcnenue kxoddduumeHTa KOppensuuu JAByX pPsIOB JAaHHBIX.




4.3

4.4

[loctpoenne cronOuaThiX, JIMHEHYATHIX M KpyroBblx auarpamm. Iloctpoenue
rpadukoB ¢pyHkuui. [Tonbop nMHUYM TpeHa, pelleHue 3aad NPOrHO3UPOBAHMUSL.

Pemenue 3aaa4 ONTUMHU3alH C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/III

Juckperusanusi Tpud  MaTEMAaTHYECKOM  MOJCIMPOBAHUM  HEMPEPBIBHBIX
mpoueccoB. MojenupoBanue JBWKeHUs. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremMaruueckue MOJECIM B OKOHOMHUKE. BbryuciutenbHbie
JKCIIEPUMEHTHI ¢ MojensMu. OO0paboTka pe3yiabTaToB SKcrepuMeHTa. MeTton
HaUMEHBIINX KBaApaToB. OIEHKAa YHCJIOBBIX MApaMeTPOB MOJCIUPYEMBIX
O0OBEKTOB M TMpoIleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3ylbTaTam

JKCIIEPUMEHTA

BeposiTHOCTHBIE MOJEIIN. Meronsl Momnte-Kapro. Nmuranuonnoe

MOICINPOBAHUC. CucTeMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/I5[

4.5

Tabnuunble (pensiroHHbIe) 0a3bl JaHHBIX. TabyMIa — MpeIcTaBIeHue CBEACHUI
00 ogHoTHHHBIX 00BekTax. [lone, 3amucek. Kiorou Tabmaumel. Pabora ¢ roroBoi
0a30ii maHHBIX. 3amojgHeHne 0a3bl JaHHBIX. [loMCK, cOpTHpPOBKA W (UIBTPALUSI
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochkl € MapaMeTpaMu.
Brruucnsiembie moss B 3anpocax.

MHoroTtabauunbie 06a3bl JaHHBIX. THUIBI CBs3ed Mexay TaOnuuamu. BremrHwii

KJIFOY. I_IGJ'IOCTHOCTL 0assl JaHHBIX. 3anpocm K MHOTOTaOJIMYHEIM 0a3aM JaHHBIX

4.6

TexcroBenii mpomeccop. CpencrBa TOHCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHbIE TEKCTOBBIE JOKYMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U OdopMIIeHUS OuOIHOrpaduuecKux

CCBIJIIOK
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