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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no uH@OpMaTuke (YriIyOJE€HHBIH YPOBEHb) Ha YPOBHE CpPEIHETrO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAaHWHU K pe3yibTaTaM OCBOCHHS
OCHOBHOM  0Opa3oBaTeNbHOM MpOrpaMMbl  CpeaHEro oomero  obpa3oBaHus,
npencrasieHHbix B @I'OC COO, a Ttakxe denepaibHOM paboyelt mporpamMmbl
BOCITUTaHUS.

[Iporpamma mo nHpopmaTtuke Aa€T MpeACTaBICHUE O IENAX, OOIIEH cTpaTeruu
oOyueHus, BOCIIUTAHUS U PA3BUTHS OOYJArOMIMXCS CPEACTBAMH y4eOHOTO IpeaMeTa
«Mudopmarukay Ha yriyOJIEHHOM YPOBHE, YCTAHABIUBACT 00s3aTEIbHOE MTPEAMETHOE
COJIEpKaHUE, MPETyCMATPUBAET €r0 CTPYKTYpPHUPOBAHUE MO pa3ziesiaM U TeMaM Kypca,
ONnpeneNsieT pacnpelereHrue ero no kiaccam (rojaMm H3y4deHHs), Na€T MPUMEPHOE
pacnpeneneHue  y4eOHbIX YacoB IO TEMAaTHYECKMM  paszjiesiaM Kypca H
PEKOMEHIyeMYI0 (NMPUMEPHYIO) IMOCIEAOBATEIBHOCTh HX HU3YYEHHS C Y4YETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3E€H, JIOTMKM Yy4eOHOTO Tpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUarOIXCH.

[Iporpamma 1o MHGPOPMATHKE ONPEETSIET KOJIMYECTBEHHBbIE M Kaue€CTBEHHbBIC
XapaKTePUCTHKHU y4eOHOTO MaTepuaia ajs KaKJI0ro ToAa U3yueHus, B TOM YUCIIE AT
COJIepKaTEIbHOTO HAMOJHEHUSI PA3HOTO BHUIa KOHTPOJIS (MPOMEKYTOUHON aTTeCTalluu
00y4aroluxcs, BCEPOCCUUCKUX IPOBEPOUYHBIX PadOT, TOCYIAapCTBEHHOM HTOrOBOM
arrectanuu). IlporpamMmma no uH(pOpMaTHKE SBISIETCS OCHOBOM MJII COCTaBJICHUS
aBTOPCKUX YYEOHBIX NpPOrpaMM H Y4eOHUKOB, MOYpPOUHOTO IIAHUPOBAHUS Kypca
YUHTEIIEM.

Nudopmartuka B cpeHeM o01ieM 00pa30BaHUM OTPaXKAET:

CYyIIHOCTh  WH(MOPMATUKA  KaK  HAy4YHOW  JUCHUIUIMHBL,  H3YydYarolen
3aKOHOMEPHOCTH TMPOTEKAHUS W BO3MOXKHOCTH aBTOMAaTH3allMU HH(POPMAIIMOHHBIX
MIPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHblE  o0JacTW  NpPUMEHEHUs  HMH(DOPMATUKHM,  TPEXKAE  BCEro
UH(OPMAITMOHHBIE TEXHOJIOTUH, YIIPABIICHUE U COIUATBHYIO CPepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep  MHGOpPMATUKH U UHGOPMAIMOHHON
NEeSATENBHOCTH.

Kypc wmHpopMaTukm mis ypoBHS cpemHero oOmero oOpa3oBaHUS SBISETCS
3aBepUIAlOIIMM 3TallOM HENPEpbhIBHOM MNOJATOTOBKHM OO0ydYaromuxcsi B 00sacTu
uHbOpMATUKA U WHGOPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN, OMUpAacTCs Ha
coJiep)kaHue Kypca MH()OPMATUKH YpOBHS OCHOBHOTO OOIIETO OOpa3oBaHUS M OMBIT
MOCTOSIHHOTO TPUMEHEHUS WH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, JaéT
TEOPETHYECKOE OCMBICIEHNE, UHTEPIPETALNIO U 0000IIEHUE ITOrO ONbITA.

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



noclieayromnieil npoheccCuoHaNbHON ACATENBHOCTA KaK B paMKaxX JaHHOW MpEeAMETHOU
00J1aCTH, TaK U B CMEXKHBIX C Hell o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJAJCHUE KIIOUEBBIMU TMOHATUSIMH UM 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOUTCA JaHHas IMpeAMETHass oO0JacTh, pACIO3HABAHUE COOTBETCTBYIOIIHUX UM
MPU3HAKOB U B3aUMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBATh PA3IUYHBIC MOAXOMABI K
U3YYECHUIO SIBIICHUM, XapaKTEPHBIX JJIs1 U3y4aeMoU MpeMeTHOM o0nacTy;

YMEHHUE pellaTh TUIOBBIE MPAKTUUYECKUE U TEOPETUUECKUE 3a]]a4H, XapaKTEPHbIC
JUTSL HICTIOJIb30BAHMSI METOJIOB U MHCTPYMEHTApHs JAaHHOU MPEAMETHOM 00J1aCTH;

HaJM4HE TPECTABICHUN O JAaHHOW MPEIMETHON 00JaCTH KaK IEJIOCTHON TEOprur
(COBOKYITHOCTH TE€OPHI1), OCHOBHBIX CBS3SIX CO CMEKHBIMH O0JACTAMU 3HAHUIA.

B pamkax yriyOn€HHOro ypoBHsS u3y4deHUss WHGOpPMATHKU oOecreyruBaercs
I[eJICHANpaBJICHHAs] TOJArOTOBKA OOy4YalIMXCAd K TMPOJOJIKEHUI0O 00pa3oBaHUs B
OpraHMA3aLUAX pO(EeCCHOHATIBHOTO o0pa3oBaHUS 1o CIIEIHAIBHOCTSIM,
HETMOCPEICTBEHHO CBSI3aHHBIM C ITU(POBBIMHA TEXHOJIOTHSIMH, TAKUM KaK ITPOrpaMMHast
UHXKeHepus, uHdopManmoHHas 0e30MacHOCTh, HH(POPMALMOHHBIE CHUCTEMBI U
TEXHOJIOTHH, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIIINE JIaHHbIE U MAIIMHHOE 00y4YeHHE,
OPOMBIILJICHHBIA ~WHTEPHET BEIEH, WCKYCCTBEHHBIM WHTEIUIEKT, TEXHOJIOTHH
OecrpoBOHONW  CBA3M, POOOTOTEXHWKA, KBAHTOBBIE  TEXHOJOTMH, CHCTEMBI
pacnpeaenEéHHOro peecTpa, TEXHOJIOTUU BUPTYAIbHOM U JIOTIOJTHEHHOM PEaJbHOCTEMN.

OcHoBHass 1eb U3y4YeHHs: ydeOHoro mpenmera «MHpopmarukay Ha
yri1yOJIEHHOM YpOBHE CpeAHero ooiero oopa3oBaHus — oOecrieueHue JaibHeUIero
pa3BUTHS HHPOPMAIIMOHHBIX KOMIIETEHIIMHA 00YyYaroerocs, €ro roTOBHOCTH K JKU3HH
B YCJIOBUAX pPAa3BHUBAIOIIETOCS HHPOPMAIIMOHHOTO OOIIecTBa W BO3pacTaromien
KOHKYpPEHIIMM Ha pbIHKE Tpyna. B cBA3u ¢ 3tuM mizyuyenue umHdopmatuku B 10-11
KJ1accax JIOJKHO 00€CTeUnTh:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO HA TMOHUMAHUU POJIHU
nHpopmMaTukd, WHPOPMANMMOHHBIX W  KOMMYHHUKAITMOHHBIX  TEXHOJIOTHMH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHUM pa3nuyath GakTbl M 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 TE€XHOJIOTUHN
Ha JKU3Hb YEJOBEKa B OOIECTBE, MOHMMAaHUE COLMAIBLHOTO, 3KOHOMUYECKOTO,
MTOJIUTUYECKOTO, KYJIBTYPHOTO, IOPHUIAYECKOTO, MPUPOJHOTO, HSPTOHOMHUYECKOTIO,
MEIUILMHCKOTO U (PU3NOIOTMYECKOT0 KOHTEKCTOB MH(POPMALIMOHHBIX TEXHOJIOTUIA;



IOPUHATHE TPABOBBIX U ITHUYECKHX acClEKTOB HMH(OPMALMOHHBIX TEXHOJOIHH,
OCO3HAaHME OTBETCTBEHHOCTHU JIIOJEH, BOBJIECUYEHHBIX B CO3[aHME U MWCIOJIb30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UHPOPMALIHH;

CO3/IaHME€ YCJOBHM Ui Pa3BUTUS HABBIKOB Y4eOHOW, MPOEKTHOW, HAy4YHO-
MCCIIEIOBATEIbCKOM M TBOPYECKOW JNIE€ATEIHHOCTH, MOTHBAIMHM OOYyYaOIIUXCS K
CaMOpa3BUTHIO.

B conepxanun yuebHoro mnpenmera «/HpopMaTuka» BBIIAENIAIOTCS YETHIPE
TEMAaTUYECKUX pa3Jiena.

Paznen «lludpoBass rpamMoTHOCTB» TIOCBAMIEH BONPOCAM  YCTPOWMCTBA
KOMITBIOTEPOB U JPYTHX AJIEMEHTOB IIU(PPOBOTO OKPY>KEHHUS, BKIIIOUasi KOMITbIOTEPHBIC
CETH, UCIIOJIb30BAHUIO CPEJICTB OINEPAIMOHHOMN cucTeMbl, pabote B cetu MHTEpHET U
UCIIOJIb30BaHUIO0 UHTEPHET-CEPBUCOB, HHPOPMALIMOHHOM 0€3011aCHOCTH.

Pasnen «Teoperuyeckue ocHOBbI HHGOPMATHKH» BKIIOYaeT B cebd
NOHATUMHBIN  anmapat WH()OPMATUKH, BOMPOCH KOJUPOBaHUS HH(pOpMaInH,
U3MepeHus MH(OPMALMOHHOTO OOBEMA JaHHBIX, OCHOBBI ainreOpbl JIOTUKH U
KOMITBIOTEPHOI'O MOJEIUPOBAHUS.

Pasnen «AJaropurMel M NPOrpaMMHMpPOBAaHHE» HAaNpaBICH Ha pPa3BUTHE
ANTOPUTMHYECKOTO MBIIUIEHUS, pa3pabOTKy alrOpUTMOB M OLEHKY MX CIIOXHOCTH,
dbopMHpOBaHNE HABBIKOB pEaTU3allMU IMPOTPaMM Ha A3BIKAX MPOTPAMMHPOBAHUS
BBICOKOI'O YPOBHS.

Paznen «AH(popmManuoHHbIe TEXHOJOTHMW» IOCBALIEH BOIIPOCAM IPUMEHEHUS
MH()OPMALIMOHHBIX TEXHOJIOTHM, pPEATM30BAHHBIX B MPHUKIAAHBIX [POTPAMMHBIX
IIPOAYKTaX W HHTEPHET-CEPBUCAX, B TOM 4YHCIE B 3aJa4ax aHajau3a JaHHBIX,
MCIIOJIb30BaHMI0 0a3 JaHHBIX W JJIEKTPOHHBIX TAOMMI[ AJS PEIIeHUs MPHUKIaJIHBIX
3a1ad.

B npuBeaénHoMm panee coaepkaHuu yuyeOHoro mnpenmera «MHdopmaTtukan
KYPCHBOM BBIJICJICHBI JTOTIOJHUTEIbHBIE TEMBI, KOTOPbIE HE BXOIAT B 00s3aTEIBbHYIO
nporpaMMy OOy4YeHHUs, HO MOTYT OBITh TPENJIONKEHBI JIsi M3yYEHUS OTIACIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YyYarOIIMMCH.

VYrnyOn€HHbI  ypOBEHb M3yueHUs HMH(POPMATHKH PEKOMEHIyeTcs  JJid
TEXHOJOTMYECKOro  mpoduis,  OpPUEHTHUPOBAHHOIO  HAa  MHXKEHEPHYIO U
nHPopMaImoHHYI0 cdepbl JEATCIbHOCTH. YTUIYOJIEHHBI YpOBEHb U3YUYCHHUS
UH(POPMATUKH O00ECIIEYMBACT: TMOATOTOBKY OOYYaromMXCs, OPHUEHTHPOBAHHBIX Ha
CHELMAJIBHOCTY B  00JaCTM HMH(OPMALMOHHBIX TEXHOJOTUH U  HMH)KEHEpHbIE
CIIEHHAIIBHOCTH, YYaCTUE€ B TMPOEKTHOM M HCCIEI0BATEIbCKON NIESITEIbHOCTH,
CBA3AHHOM C COBPEMEHHBIMU  HAaINpaBIEHUSMH  OTpacid  HUHPOPMALHUOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTMH, MOJATOTOBKY K YYacCTHUIO B OJIMMIIMANAX M CHaye
Ennnoro rocymapcTBeHHOTO 3K3aMeHa 1o WH(OPMAaTHKeE.



[TocnenoBaTenbHOCTh U3YUYEHHS TEM B Mpe/esiax OJTHOTO roja OOyYeHHUS MOXKET
OBITh M3MEHEHA 0 YCMOTPEHHUIO YUYUTENs MpPH MOJrOTOBKE pabodeil mporpamMmbl U
MOYPOYHOTO TIJIAaHUPOBAHUS.

OO1miee 4MCIO 4YacoB, PEKOMEHIOBAHHBIX IS M3ydeHUs HHPOpMATHUKU — 272
yaca: B 10 knacce — 136 gacoB (4 yaca B Henenmo), B 11 kmacce — 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 OKPYKECHHS.

[TpuHIMIBI paOOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTYypa
¢on Heiimana. ABTOMAaTMYECKOE BBINOJIHEHHUE MPOrPAMMBI  IPOLECCOPOM.
OnepaTuBHasi, TMOCTOSIHHAas W JOJToBpeMeHHas mnamsaTb. OOMEH JaHHBIMU C
noMouipko muH. KoHTposepsl BHEMHUX YCTPOUCTB. [Ipsmoit tocTyn K mamsTHy.

OCHOBHBIE ~ TEHJICHLUHMH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapannenbHbie BBIYMCIICHHUS. MHoronpoueccopHbIe CUCTEMBI.
CynepkoMibtoTepsl. PacnpenenéHHbple BBIUNCIUTENbHBIE CUCTEMBI U 00paboTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX poJib B
KOMMYHUKAIHUSX. Bcerpoennsbie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbie MPOU3BOACTBA.

[TporpamMMHOe obOecriedeHre KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obOecreueHuss U Ux HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
obOecrieueHnss MOOWIBHBIX ycTpoiicTB. [lapannmenpHoe mMpOrpaMMUPOBAHHUE.
CucremHoe mporpamMMHOe obOecrieueHrne. OTepanvoHHBIE CHUCTEMBI. Y TUJIUTHI.
HpaiiBeppl  ycTpoucTtB. MHCTammsiuuss W JAEUMHCTAUIALUSA  OPOTPAMMHOIO
oOecrieyeHus.

daitnoBbie cucTembl. [IpUHIMIBI pa3MeleHuss U UMEHOBaHUs (aloB B
nonroBpemeHHoU namsTH. [llaGaoub! 1715 onucanus rpymi (anios.

[IporpammHuoe obecneuenue. JIuieH3UpOBaHUE MPOTrPAMMHOIO 00ECIICUEHUS
u uudpoBeix pecypcoB. IIpompuerapHoe U  CBOOOJHOE MPOrpaMMHOE
oOecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE UCMOIb30BaHUE MPOrPaMMHOIO
obOecrieueHnss U UUQPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaEMas
3aKoHoAaTenbCTBOM Poccuiickont denepannn 3a HENPABOMEPHOE MCIIOIb30BAHUE
IPOrpPaMMHOT0 oOecrieueHus: U IUPPOBBIX PECYPCOB.

[TpyHIMIIBI IOCTPOEHHUSI U allllapaTHbIE KOMIIOHEHTH! KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokonsl. Cets MHTEpHET. Anpecanus B cetd MHTEepHET. 1IpOTOKOMIBI
crexka TCP/IP. Cucrema mTOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moacetm ¢ momombr Macok mnoxacerer. CereBoe
agMuHHACTpUpoBaHue. [loyueHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
IIpoBepka Hamuuus CBA3M € y3JIoM ceTd. OmnpelenceHue MapuipyTa JBHKEHUS
MaKETOB.

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



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

['ocynapcTBeHHBIE SJEKTPOHHBIE CEPBHUCHI U yciyru. CoUHAIbHBIE CETH —
OopraHu3anusl KOJUIGKTUBHOTO B3aWMOACHCTBUS M oOMeHa naHHBIMH. CeTeBoi
OTHKET: TpaBWia TOBEACHUs B KubOeprmpocTpanctse. [Ipobnema moammHHOCTH
nostyueHHoi nHopmanuu. OTKpbIThIE 00pa30BaTENIbHBIE PECYPCHI.

TexXHOTeHHBIE U 3KOHOMHUYECKHE YIPO3bl, CBA3aHHBIC C HCIIOJIb30BAHUEM
UH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH. OOmme mpoOieMbl 3aluThl
uadpopmaruu  u  wHopMarmoHHOW  Oe3omacHocTH. CpeacTBa  3amUTHI
uH(OpPMAITMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX W aBTOMATH3WPOBAHHBIX
uHpOpMallMOHHbIX cucTemax. [IpaBoBoe obecneueHue HHPOPMALIMOHHON
0€30I1aCHOCTH.

[IpenoTBpamieHne  HECAaHKUWOHUPOBAHHOTO noctyna K JUYHOMU
KOH(HICHIIMATbHON MH(POpMaLUK, XpaHALIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMMHOe 00ecredeHne U CIoCOObI
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXHuBa
uHpopmaruu. PezepBHoe konuposanue. [TaposbHas 3anmTa apxusa.

[IudpoBanne nanHbIX. CHMMETPUYHBIE W HECUMMETPHYHBIE MIHQPHI.
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 JIUCKPETHBIE BEJIMYMHBI M CcUTHaIbl. HeoO0xoamMocTh
JTUCKpeTU3aluy uHpopmanuu, NpeaHa3HauYeHHOW JUIsi XpaHEHWs, Tepenadud u
00paboTKu B IU(POBBIX CUCTEMAX.

JIBonuHOoe KoauMpoBaHHWE. PaBHOMEpHBIE W  HEPAaBHOMEDPHBIE  KOJBI.
JlexoaupoBaHKHe COOOIIECHHI, 3alIMCAHHBIX C MOMOILIBIO HEPABHOMEPHBIX KOOB.
Ycnosue ®ano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOZOB C IOMOLIBIO
nepeBa. EnuHUIBI U3MEpeHHs KonuecTBa UHGopManuu. AaBUTHBIA MOIX0J K
OIIEHKE KOJIM4YecTBa MHGOPMALIHH.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch IMENbIX W APOOHBIX YHUCEN B
MO3UIIUOHHON cuctemMe cuuciieHus. (CBOWCTBAa TMO3UMIMOHHOM 3alMCH YHCIIA:
KOJIMYECTBO IUGpP B 3aMUCH, MPU3HAK JEIMMOCTH YMCIA Ha OCHOBAHHUE CHCTEMbI
CUHUCJIEHUA. AJITOPUTM MEPEBO/IA LIEJOr0 YKCia U3 P-UYHOUN CUCTEMBI CUHCIICHHUS B
JECATHUHYIO. AJTOpPUTM TepeBoAa KOHEUHOW P-muHON npobu B NECATUUHYIO.
AJNTOpUTM TIEpEBOJIa 1IEJIOT0 YKCJIA U3 JIECSITUYHOM CUCTEMbl cuuciieHus B P-
nuyHyto. IlepeBoag KkoHeyHOM JdecaTUUYHOW JApodu B P-uuHyro. J{BouuHas,
BOCBMEPHUYHAS U IIECTHAALIATEPUYHAS CHUCTEMBI CUMCIICHHS], CBSI3b MEXKIAY HUMH.



Apudmernueckue ornepanydd B TMO3UIMOHHBIX CHUCTEMax CUMCIEHHUA. TpouuHas
YPaBHOBEILIEHHAs! CUCTEMA CUMCIICHUS. JIBONYHO-IECITUYHASL CUCTEMA CUUCIICHUSL.

KomupoBanue TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOJUPOBKHU.
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 MoOmenu. BektopHoe komupoBanHue. @opmaThl rpaduueckux (ailios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

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

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyIIEeCTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue omepamuu. TaOnaWIBI MCTUHHOCTH. JlOTMUYecKWe BBIpaKEHUS.
Jlornueckue ToO)kaecTBa. JloKa3aTEnbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0JIHI ICTUHHOCTH. JIorH4ecKue onepaiuu U onepauy HaJl MHOKECTBAMU.

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

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

Kanonunueckne  gopMbl  Jormueckux  BblpaxkeHuil.  CoBepIlIeHHbIE
TU3BIOHKTABHBIC W KOHBIOHKTUBHBIC HOpPMAJbHBIE (DOPMBI, aITOPUTMBI HX
MTOCTPOEHUS 10 TaOJIUIIE UCTUHHOCTH.

Jlornueckne 3yeMEHTBI B cocCTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3zpsasbeiii cymmaTtop. IlocTpoeHne cxem Ha JOTHYECKUX BJIEMEHTaxX IIo
3aJJaHHOMY JIOTUYECKOMY BBIPAKECHUIO. 3alKCh JOTHYECKOTO BBIPAXKEHUS IO
JIOTHYECKOM CXEME.

[IpencraBienne 1ENbIX 4YKMCEN B MHaMATH KomibloTepa. OTrpaHUYEHHOCTH
JVana3oHa 4Yucel NpU OrpaHWYEHHUHM KoludecTBa paspsanoB. llepenonHenue
pa3psiAHOM ceTkH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JOTIOJIHUTENBHBIN KO OTPULIATEIBHBIX YUCET.

[ToOuToBble normueckue omepanuu. Jlorndeckuii, apupMeTHUeCKuil u
mukimuecknid  capurn.  [lludpoBanne ¢ MOMOMIBIO MMOOMTOBOM — OIEparuu
«uckmovaroee MIJIN».

[IpencraBiieHre BELIECTBEHHBIX YHCEN B MaMSITH KOMIBIOTEpA. 3HAdaIas
4acTh W TOPSAIOK uncia. Jlmama3oH 3HAYCHUH BEIIECTBEHHBIX uuces. [IpoOiaemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHbIE C OrPAHUYCHUEM KOJUYECTBA
pa3psioB. BeinmonHeHue omnepanuid C BEIICCTBEHHBIMM YHCIAMU, HAKOIUICHHE
OIHUOOK MPU BBIUYUCICHUSX.



AJITOPUTMBI H IPOrPAMMHPOBaHUE

Omnpenenenre BO3MOXKHBIX PE3yJlbTaTOB pa0dOThl MPOCTEHIIMX aIrOPUTMOB
YIPABJICHUS HCIIOJIHUTEISIMU M BBIYMCIMTEIBHBIX alaroputmoB. OrpexneseHue
UCXOJHBIX TAHHBIX, PU KOTOPHIX aJTOPUTM MOXKET AaTh TpeOyeMbIi pe3ysbTar.

Otanbl penieHusl 3aJad Ha KoMibioTepe. MHCTpyMeHTanbHbIE CpeacTBa:
TPAHCIATOP, OTIAAUUK, mnpodumupoBuMK. KoMmunsuus u uHTepnperanus
nporpamm. BupTyanbHbIe MallIVHBbI.

WuTerpupoBanHas cpena pa3padOTku. Meroabsl OTJIAAKU IPOrpamM.
Hcnonp3oBanne TpacCHpOBOUYHBIX Tabmui. OtinamgousHbiii BbiBoA. [lommaroBoe
BBITIOJTHEHNE NTpOrpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUeHNI TEPEMEHHBIX.

A3k mporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LICJIOYUCIICHHBIE, BEIECTBCHHBIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxusie ycnoBus. [luknel ¢ ycnoBuem. Ilukiael MO MEPEMEHHOM.
B3anMo3zamMeHseMOCTh  pa3iAMYHBIX  BUJAOB  UUKIOB. VHBapuaHT  LHKIIA.
CocraBneHue IUKIA C MCIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO HHBApUAHTA
LUKJIA.

JIOKyMEHTUPOBAHHE IpOrpamm. Hcnons3zoBanne KOMMEHTApHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIIUU JJIS [TOJIb30BATES.

Aaroput™bl 00pabOTKH HATYpaJIbHBIX YHCEN, 3alMCAHHBIX B MO3WIIMOHHBIX
CUCTEMAaX CUMCIICHHA: pPa30MEHHE 3amucu 4YHuclia Ha OTHENbHbIE LUPHL,
HaXO0XJIE€HWE CYMMbl M TMpou3BeACHUs ULU(p, HAXOXKACHUE MaKCHUMaJbHOU
(MuHUMAaNBHOW) UGPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juarnas3one. [IpencraBinenue
guclia B BUA€ HaOOpa MPOCThIX COMHOXKHUTENCH. AITOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O0OpaboTka JaHHBIX, XpaHAIUXCs B Qaitnax. TekcToBble U ABOMYHBIE (DANIIBI.
daiinoBrie mepeMeHHble ((ailnoBeie ykazaTtenu). Utenwe u3 ¢aiina. 3anuch B
Gaitn.

Pa30Ouenue 3anaun Ha noazanaun. [loanporpammsl (mpoueaypsl U pyHKINN).
Pexypcus. PexypcuBHble 00bekThl ((ppakransl). PexkypcuBHblE mnpouenypsl U
¢ynkun. Mcnonb3oBaHue cTeka AJisi OpraHu3alii pEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanue CTaHAAPTHOW OMOIMOTEKH S3bIKa MPOTPAMMUPOBAHMS.
[Monkmrouenne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJIUTENCH.
MonynbHBIN NPUHLAI TOCTPOEHUS ITPOTrPamMM.

Uucnennsle MeTojbl. TouHOoe U NPUOMMKEHHOE pEUIeHUs —3aJauu.
YuclieHHbIE METO/IbI PELIEHUs] YPABHEHUI: METO ] nepedopa, METO/l MOJIOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIUMCIEHUE JIMH KPUBBIX. Bbluncienuwe miiomaaen
(Guryp ¢ NOMOILIBIO YHCIEHHBIX METOJOB (METOJ MPSMOYIOJbHHUKOB, METO]



Tpanenuii). Ilonck Makcumyma (MuHUMYMa) GYHKIUM OJHOM TEepeMEHHOU
METOJIOM ITOJIOBUHHOI'O JICJICHUS.

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

MaccuBel W TOCJIEIOBAaTENILHOCTH 4YHceNl. Bwruucienune 000OIIEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCUBa WUJIM YHCIOBOW MOCIEI0BATENIHOCTH (CYMMBI,
IPOU3BENIEHUS, CPEAHEr0 apu(pMETHUYECKOr0, MUHUMAJIBHOTO U MaKCHUMaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIOBHIO).
JIvHEeNHbBIN MOUCK 33JaHHOTO 3HAYEHHS B MAaCCHBE.

CoptupoBka ofHOMEpHOT0 MaccuBa. [IpocTeie METOJBI COPTUPOBKU (METOJ
ny3bIpbKa, METOJ| BbIOOpa, COpTHpPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka MaccuBa (amroputMm QuickSort). J[BouuHBIN MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MacCHBOB: 3aII0JIHEHHE JBYMEPHOI'O YMCIOBOTO MacCHBa IO 3aJaHHBIM IIPaBUIIAM,
MOKUCK AJIEMEHTa B IBYMEPHOM MAacCCHBE, BBHIYHCICHHE MaKCUMyMma (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCUBa, IEPECTAaHOBKA CTPOK M CTOJIOLIOB
JBYMEPHOT'O MacCHUBa.

NHpopMmaniuOHHBIE TEXHOJIOTHH

TexcroBblil mpoueccop. PemaxtupoBanue u dopmaruposanue. I[Iposepka
opdorpadpun u rpammaruku. CpeacTBa MOMCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnons3oBanme  cruieil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHThl. CHOCKHM, oriaBieHue. KosuiekTuBHas paboTta ¢ JOKYMEHTaMH.
WHCTpyMEHTBI PEeLIeH3UPOBaHUsl B TEKCTOBBIX Ipoueccopax. O6nayHble CEPBUCHI.
HenoBass mnepenucka. Pedepar. IlpaBuna uMTHpOBaHMSI HMCTOYHHUKOB U
opopmiienuss Oubarorpaduyeckux ccouiok. OdopmileHHe CIHUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYECKHE CpPEACTBAa BBOJA
Tekcta. CHenuanu3upoBaHHbBIE CPEACTBA PEIAKTHUPOBAHUS MAaTEMaTHYECKUX
TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJjaud aHalM3a JAaHHBIX: MPOrHO3MPOBAHUE,
KIaccupuKanus, KiacTepusalus, aHamu3 OTkiIoHeHu#. [locrienoBarensHOCTD
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIIEHKa
KayecTBa JAaHHBIX, BHIOOP W/WIIM TOCTPOEHWE MOJEINHU, MPEoOpa3oBaHUE TAHHBIX,
BU3yalIM3alus JaHHbIX, MHTEpIpeTauus pe3ynbraroB. [IporpaMMHbie cpencTsa u



UHTEPHET-CEPBUCHI JUIsl 00pabOTKHU U MPEICTaBICHUS J1aHHBIX. boJblIne TaHHBIE.
MammnaHoe o6yuenue. HTeIeKTyalbHbIN aHaIU3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOILIBIO DJEKTPOHHBIX TaOiuL. BbluncieHue cyMMbl,
cpeaHero apupMeTHYECKOro, HanOOIbIIEro0 (HaMMEHbBILIEr0) 3HAYEHUS Uara3oHa.
Briuucnenne ko3pduumeHta Koppenasuuu ABYX pAnoB AaHHbIX. [locTpoeHue
CTONOUYAThIX, JMHEMUYaThIX M KpyroBbix jauarpamm. Iloctpoenune rpadukos
¢ynxkuil. [logOop nmMHUM TpeH A, peleHne 3a/1a4 MPOTHO3UPOBAHUSI.

YucneHHoe pelIeHHEe YpaBHEHMM € TIOMOLIbKO IHOA0Opa IapameTpa.
OnTrMu3anys Kak MOMCK HAaWJIydIlero peleHus B 3aJaHHbIX ycinoBusax. LlemeBas
byHkus, orpannyeHus. JlokambHble W THOOATBHBIA MHUHUMYMBI IEIEBOU
¢yHkuy. Pemenne 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernyeckne MOAXOJbl K OLIEHKE KOJWYECTBA HH(POpMauuu. 3aKOH
anmutuBHOCTH WH(popManuu. dopmymna Xaptnu. MHpopMmamus 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 IE€peladd  OT
MH(POPMALIMOHHOTO 00BbEMaA JMaHHBIX M XapaKTEpPUCTUK KaHana cBsi3u. [Ipuuumnsbl
BO3HMKHOBEHHUSl OIIMOOK Mpu 1nepenadye JaHHbIX. Konpl, M03BOSIOMINE
oOHapyXMBaTh M HCHPABIATH OIMIMOKM, BO3HUKAIOIIME TPU Tepeaaye JTaHHBIX.
Paccrosnue Xammunra. Koguposanue ¢ nopropenremM 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cUCTEMBI M HUX B3auMmozeucTBue. CHUCTEMHBIN
s dexT. Ynpapnenue kak nHGOpMaAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopemn u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOAECIH
MOJIETIUPYEeMOMY OOBEKTY WJIHM TpoLeccy, meau MmoaenupoBanusa. Dopmanuzanus
IIPUKJIAIHBIX 3a/]1a4.

[TpencraBieHue pe3ynbTaTOB MOJCIHUPOBaHMS B BUAE, YAOOHOM JUid
BOCHPUATHUS yesloBeKOM. ['padnueckoe npeacTaBieHue JaHHBIX (CXEMbl, TaOJIUIIBL,
rpadukmn).

I'padbr. OcHoBHbIe ToHSTHS. Bunsl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHACKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaimu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXAYy BepIIMHaMU rpada, ompeleneHue KOoJU4ecTBa
Pa3IMYHBIX IyTE€d MEXJy BEpPIIMHAMM OPUEHTHPOBAHHOIO AIHUKINYECKOTO

rpada).



Hepesbst. bunapnoe nepeBo. JlepeBbsi moucka. CrnocoObl 0o0xoxa naepesa.
[TpencraBienne apu@MeTHUECKUX BBIpAXKEHUN B BUAE JepeBa. JUCKpeTHbIE UTPHI
JIByX UTPOKOB C MoiHOM nHpopMmanueil. [loctpoenue nepesa nepedopa BapuaHTOB,
ONMCAHUE CTPATETUU UTPhl B TAOJUYHONU (popMe. BBIMTPHIIIHBIE U TPOUTPHIIIHBIE
NO3ULMHU. BBIMTPHIIIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOro MHTeJIeKTa. CepBHCHI MAIIMHHOIO IE€peBoAa U
pacrno3HaBaHus ycTHOM peun. KorHutuBHble cepBUCHl. MneHTuuKanus 1 nouck
N300paKCHUN, pacro3HaBaHUe JIVITI. CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHME METOIIOB
UCKYCCTBEHHOIO MHTEJUIEKTa B oOydaromux cucreMax. Vcrnoiab30BaHHE METO/I0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemel. [lepcnekTuBsl
Pa3BUTHUS KOMITBIOTEPHBIX MHTEIIEKTYAIbHBIX cCUCTEM. HEelpOHHBIE CeTH.

AJITOPUTMBI U TPOrPaAMMHPOBaHUE

Qopmaim3anuss  NMOHATHA — anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpCaJIbHAsI MOJIEJIb BbluuciieHui. Te3uc Yepua—TrropuHra.

OrneHka CJI0XHOCTH BbhIUMCICHUN. BpeMst paboTel U 00BEM HCIONB3YyEMO
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OreHka
ACUMIITOTUYECKOM  CJIOKHOCTH JITOPUTMOB. AJITOPUTMBI  MOJMHOMHAIBHON
cnoxHoctu. llepebopubie anroputmel. [Ipumepbl pa3muYHBIX  aNTOPUTMOB
peuIeHus OJTHOM 3a1a4M, KOTOPBIE UMEIOT Pa3JINYHYIO CIIOKHOCTb.

[Touck mpoCTBIX YuCeNn B 33JaHHOM JWAIla30HE C IOMOIIBIO aJrOpuTMa
«pemrero DparoceHar.

MHuoropa3psiHbIe TEeNbIe YnCia, 3aa4d JUIMHHON apu(METHKH.

CnoBapu  (accCOMaTHBHBIE MAaCCUBBI, OTOOpaKeHWsI). XOII-TaOJIHIIBI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAps AJIs 33JaHHOT'O TEKCTa.

Crexu. AHamu3 NpPaBWIBHOCTH CKOOOYHOTIO BBIpaXEHUs. Bpluncienue
apu(PMEeTHYECKOTO BHIPAKEHNS, 3aMTMCAHHOTO B MOCTPHUKCHON (hopme.

Ouepenu. Mcnonbs3zoBanue ouepeny 11l BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHrne MHMHMMAaIBbHOTO OCTOBHOIO J€peBa
B3BEILIEHHOTO CBSI3HOT'O HEOPHUEHTHpOBaHHOro rpada. KomuuecTBo pasiauyuHbIX
nyTeld MeXAy BEepIIMHaM{U OPUEHTHPOBAHHOIO AllMKIMYECKOro rpada. AIropurm
JIeHKCTpBI.

HepeBbs. Peanuzanums nepeBa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue paepeBa s 3aaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIE anroputMmel o0xoja nepesa. Vcnonp3oBaHue cTeka U
odepenu st 00xoma aepena.

JlunaMpyeckoe MNporpaMMHUpPOBAaHHME KaK METOJA pElIeHHs 3aJad ¢
COXpPAaHEHUEM NPOMEKYTOUYHBIX pPE3yJIbTaTOB. 3aJlayd, pellaeMbleé € MOMOUIBIO



JUHAMHYECKOTO MPOrpaMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (QYHKIUH,
NoJICYET KOJIMYECTBA BAPUAHTOB, 337a4l ONITUMHU3ALIHH.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI U
knaccel. CBo#cTBa M MeTOnbl 00bEeKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAIH3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOIXOA.
Wukarncynsuuys, HacieJoBaHue, MOJIUMOp(hu3m.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBaHue uHTEpdeiica
nosib3oBatens. Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMbBIX  3JEMEHTOB IS
OCTpOeHUS uHTEpdeiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstme o  mapaaurmax
IPOrpaMMHUPOBAHUS.

HNudopmanuoHHble TEXHOJIOTMU

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJEIMPOBAHMS: ITOCTAaHOBKA
3agaud, pa3paboTKa MOJENH, TECTHPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
HKCIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOJEIMPOBAHNUS.

Juckperuzauusit MpU MaTeMaTHYECKOM MOJEIUPOBAHUM  HENPEPBIBHBIX
npoueccoB. MopenupoBaHue JBUXKEHHUs. MopaenupoBaHue OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJEIM B JKOHOMHKE.  BpluncinuTenbHbIe
OKCMIEPUMEHTHI C MOJICTISIMHU.

OOpaboTka pe3ynbTaTOB 3KCIEpUMEHTa. MeToJ HauMEHbBIIUX KBaJIpaToB.
OrneHKa YHCIOBBIX IapaMETPOB MOJECIUPYEMBIX OOBEKTOB U  IPOLECCOB.
BoccranoBneHne 3aBUCUMOCTEN MO PE3yJIbTaTaM SKCIIEPUMEHTA.

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

Tabnuunbie (pensiuMoHHBIC) Oa3bl JaHHBIX. Tabnuia — mpeacTaBiIcHUE
cBeleHuil 00 omHOTHIHBIX oObekTax. Ilone, 3ammch. Kmrou tabmmipel. Pabora ¢
roToBoM 0a30il NaHHBIX. 3amnojiHeHHWe O0a3bl naHHbIX. [lOMCK, cOpTHpOBKa H
(GunbTpanMs TaHHBIX. 3alpochl HAa BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMHu.
BoruncinisieMsle 1mosis B 3arpocax.

MHoroTtabnanunble 0a3bl JaHHBIX. THUMOBL CBSI3ed MEXIy TaOJIMLaMu.
Buewnuit kimtou. LlenocTHOCT 6a3bl JaHHBIX. 3aIPOCHl K MHOTOTA0IMUHBIM 0a3aM
JTaHHBIX.

HNuTtepuer-nipunoxenus. 1lonsaTre 0 cepBepHON M KIMEHTCKOM 4acTsAX CauTa.
TexHoorust «KJIMEHT — cepBep», €€ TOCTOMHCTBA U HeIOCTaTKU. OCHOBBI S3bIKA
HTML u xackamubix Tabmui ctuned (CSS). Cuenapuu Ha si3bike JavaScript.
dopmbl Ha BeO-CTpaHHUIIE.

Pa3mermnenune BeO-caiiToB. Ycayra XxocTuHra. 3arpy3ka (aiioB Ha CauT.

BBoa m300pakeHHid C HMCMOJIB30BAHMEM PA3IUYHBIX LHUQPPOBBIX YCTPOUCTB
(undpoBeIX (poToanmapaToB U MUKPOCKONOB, BHAECOKAMEp, CKAaHEPOB U JIPYIrHX



ycTpoictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcnektuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEH, KOppeKUHs  LBETa.
OOGeciBeunBanre IBETHBIX wu300paxkeHuit. Perymnb. PabGora ¢ obnacTsaMu.
OUIBbTPBHI.

Mmuorocnoitasie n3o0paxkenus. TexctoBble cimou. Macka cmos. Kanambl.
CoxpaHenue BblaeneHHOM obnactu. [loaroroBka miuttoctpamnuil 1jst BeO-cailToB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bekropnass rpaduka. IlpumurtuBbl. HM3MeHeHHe mMOpsAAKa SIEMEHTOB.
BripaBauBanue, pacnpenenenue. ['pynmmposka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHne KOHTYpPOB. BeKTopu3anus pacTpoBbIX H300paKEHUN.

[IpyHIMIBI  TTOCTPOCHUSA M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kamepnl. AnautuBHabie TexHosioruu (3D-nipuntepsl). [loHaTHe 0 BUPTyalbHOMU
PEaTbHOCTU U JOTIOJIHEHHON PEAIBHOCTH.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJabTaThl  OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH
00y4Jaromuxcsi pPyKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3HUIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTAIMH, TO3WTUBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
o01ecTBa, pacipeHue KU3HEHHOTO OMBITA W OIBITa JIEATEILHOCTH B IPOIECCe
peanu3alMu  CpelCTBaMU  y4eOHOTO TMpeaMeTa OCHOBHBIX  HaIpaBJICHUM
BOCIIUTATENBHOU €SI TENBbHOCTH.

B pesynpraTte wusydeHuss uHGOpPMATHUKA Ha YpPOBHE CPEAHEr0 OOIIEro
oOpasoBanus y obOydvatomierocs OynyT cOpMHpPOBAHBI CIEIYIONINE JIMYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX MpaB MU OO0S3aHHOCTEH, yBaKEHUE
3aKOHa M TPaBOMNOpANKa,  COOJIIOJIEHHE  OCHOBOIOJATalIIMX  HOPM
uHGOPMAIMOHHOTO TIpaBa ¥ HHGOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU JKCTPEMH3Ma, HAIMOHAIU3Ma,
KceHO(poOMHU, MUCKPUMHUHAIMKA 110 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HaCIEIUI0, NoCTxKeHusiM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, TOHUMAHUE 3HAaYeHUs HHHOPMATUKHU KaK HAYKU
B KU3HHU COBPEMEHHOT'0 00I1eCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAIllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M 1ICHHOCTH, B TOM YHUCJIC B
cetu MHTepHeT;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

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

CIOCOOHOCTh BOCHPHHHMMATh PA3JTMYHBIE BUIBI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha UCTIOJIb30BaHUU UH(POPMAIITMOHHBIX TEXHOJIOTHUI;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh  37I0POBOTO W Oe3omacHOro  oOpa3a  JKH3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM UHCIE€ 3a CU€T



coOmro/ieHust TpeboBaHUM O€30MaCHOM IKCIUTyaTallui CPECTB UHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOT0 BOCTIMTAHMSI:

TOTOBHOCTh K AaKTHUBHOHW JESITCIBHOCTH TEXHOJOTUYECKOW W COIHAIBHON
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, INIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

uHTEepec K cdepaM MPOPECCHOHANBHON AESATENBHOCTU, CBS3aHHBIM C
WH()OPMATHUKON, MPOTPAaMMHUPOBAHWEM U HWH(GOPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH WH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIN BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHUE TI00aTBbHOTO XapaKTepa HKOJOTHYECKUX MPOOJieM U MyTel uxX
pemieHusi, B TOM 4uciae € Y4ETOM  BO3MOXKHOCTEH  HMH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH, JIOCTHKEHHUSM HAyYHO-TEXHHYECKOrO Iporpecca Hu
0OI11IeCTBEHHOMN MPAKTUKH, 32 CYET MOHUMAHUS POJIM MHPOPMAIIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WH(OOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1 poBoi TpaHchopMauu MHOTUX c(ep KU3HH COBPEMEHHOTO OOIIIECTBA;

OCO3HaHUE IICHHOCTH HAyYHOW NESATEIbHOCTH, TOTOBHOCTH OCYIIIECTBIISTH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE.

B nporiecce MOCTMXXEHHSI JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPAMMBI
mo WHPOPMATHKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
WHTEJUICKT, PENoJiaralonui chOpMHUPOBAHHOCTS:

CaMOpETYJIMPOBAHUS, BKIIIOUAIOMIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJallTUPOBATHCA K
HMOIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMY, BKIIFOYAIOIICH CTpEeMJICHHWE K JTOCTHKEHUIO I 1
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh, MCXOIS W3 CBOHUX
BO3MOKHOCTEH;

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

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



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHuss WHPOPMATHKM HaA YPOBHE CpPETHETO OOIIETOo
oOpazoBanusi y oOywatomerocss OyayT chOpMHpPOBaHBI MeETalpeIMETHBIC
pe3yJIbTaThl, OTPAKEHHBIE B YHHMBEPCAJIbHBIX YYEOHBIX AEHCTBUSIX, & UMEHHO —
[IO3HABATEJIbHbIE ~ YHUBEpCAJbHbIE y4eOHbIE JEMCTBHUS, KOMMYHHKATHUBHBIC
yHHUBEpCaJbHbIe Yy4eOHBIC NEWUCTBUSA, PETYNIATHBHBIC YHHBEpPCAJIbHBIE YUEeOHBIC
JEHCTBHS, COBMECTHAS I€ATEIHHOCTb.

ITo3HaBaTebHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiICTBUS

1) 0a3oBble JIOrHYeCKUE TeMCTBHUSA:

CaMOCTOSITENIbHO  (hOpMyIHpOBaTH W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATh CYLIECTBEHHBIN INPU3HAK WJIA OCHOBAHMS IUIsl CPaBHEHUS,
KJaccuuKau U 0000IIeHHUS;

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

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHNS B PACCMAaTPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIaH pEUIEHMs MPOOJEeMbl C yYETOM aHalM3a MMEIOIINXCS
MaTepHalIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU NOCIIECTBUN AEATEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€ATEIbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOMCKY METOJIOB PEIICHU IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

OCYLIECTBJIATh Pa3IUYHbIE BHUIBI ACSATEIBHOCTH IO TMOJYYEHUID HOBOTO
3HAaHUS, €r0 MHTEpHpEeTaluH, MPeoOpa3oBaHUIO W NPUMEHEHUIO B Pa3IMYHbIX
y4eOHBIX CHUTyallUsX, B TOM 4YHCIE MpPH CO3JaHUU YYEOHBIX MU COLMAIbHBIX
IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIILUIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;



BBISIBJISITh IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTIOTE3Y €€ pEIIeHHUS, HAaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXICHUM, 3a]]aBaTh MTApaMETPhI M KPUTESPHUH PEIICHUS;

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

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIEHUBAThH PUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISITh 1EJICHANPABICHHBIN MOMCK TEPEeHOca CPEACTB M CIOCOOOB
NeHCTBUS B MPO(GECCHOHANTBHYIO CPEy;

YMETh TIEPCHOCHUTHh 3HAHWS B TMO3HABATEIBHYIO M TPAKTUUYECKYIO 00JIacTH
KU3ZHEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TMPEJIaratb OPUTHHAIBHBIC TIOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTePHATUBHBIE PEIICHU.

3) paGora ¢ nHpopmanueii:

BJIaJICTh HaBBIKAMH TMOJIy4YCeHUs MHPOPMAIIUU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYHIICCTBJISITh ~ TOWMCK,  aHaJIW3, CHUCTEMATH3allMi0 U
WHTEPIPETANNIO NHPOPMAIINH PA3IMYHBIX BUIOB U (hOPM MPEICTABICHUS;

co37MaBaTh TEKCThl B pasnmuyHbIX (opmatax ¢ y4ETOM Ha3HAYCHUS
uHpOpMAIlMM W  [EJICBOM  ayAWTOPHH, BBIOMpas ONTHUMAIbHYIO (opmy
NIPEJICTABICHUS U BU3YaJIM3alliy;

OIICHUBATh JOCTOBEPHOCTH, JICTUTUMHOCTHh WH(MOpMAIU, €€ COOTBETCTBHE
MIPABOBBIM M MOPATBHO-3THYECKUM HOPMaM;

WCITOJIB30BaTh  CPEACTBA  WH(OPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEUICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a7ad ¢ coOitojeHueM TpeOOBaHUM SPrOHOMUKH, TEXHUKA OE€30MacHOCTH,
TUTHCHBI, PECYypCOCOEpEKEHHUs, TPABOBBIX M JTHYECKUX HOPM, HOPM
nH()OPMAITMOHHONW 0€30TTaCHOCTH;

BJIQJeTh  HaBBIKAMH  pACTO3HABaHWS W 3alIUTBl  WHQPOpPMAIUH,
uH(OPMAIMOHHOM 0€30MTaCHOCTH JIMYHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

1) oO1enme:

OCYIIECTBIISATh KOMMYHUKAITMH BO BCeX c(hepax KU3HU;

pacmo3HaBaTh HEBEpOATbHBIC CpEACTBA OOIICHMs, TOHWMATh 3HAYCHUC
COIIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(DIMKTHBIX CHUTyallMid U
cMATYaTh KOH(MIUKTHI;

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



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HMCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJCTB.

2) coBMeCTHaA 1eITeJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M UHAWBUIYaTbHOMN
paboThI;

BBHIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIeHa KOJIJIEKTHBA,;

NpUHUMATh II€IM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh JICMCTBUS MO HMX JOCTHXKEHUIO: COCTABIIATH IUIAH JIEVUCTBUM,
pacnpenensiaTh poiad € YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJAOTO Yy4YaCTHHMKA KOMAaHIbl B
00Munii pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLEHUBATH HWJEU C TMO3ULIHUH HOBHU3HHI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETUUECKOE TIOBEACHUE B PA3JIUYHBIX
CUTYAIIUsIX, TIPOSBIIATh TBOPUECTBO M BOOOpaKeHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIE AeiCTBUSA

1) camoopranusanms:

CaMOCTOSITENIBHO OCYIIECTBIISITh MO3HABATENBHYIO NIESTEIBHOCTD, BBISBIATH
poOIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIbBHOCTH U JKM3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH PEIICHHs MpoOJeMbl ¢  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W TIPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

crocoO0CTBOBaTh (HOPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIIUU B
pa3HbIX 00JacTSIX 3HAHHWM, IMOCTOSIHHO TOBBINIATH CBOM 0Opa3OBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pedieKkcur KaKk  OCO3HaHUS
COBEpLIAEMBIX JEHUCTBHUM W MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H



OCHOBaHM, UCIMOJIb30BaTh MPUEMBI pedIEKCUU JIS OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

OLICHMBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEUIECHUS 110 UX CHUKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrMX TpU aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHUSA ce0s1 ¥ IPYTrUX:

MPUHUMATh ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHThl JPYTrMX TpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHOKY;

pa3BUBaTh CIIOCOOHOCTH MTOHUMATh MU C MO3UIIMH IPYTOTO YeIOBeKa.

NNPEAMETHBIE PE3YJIBTATBI

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

BJAJICHUE IMPEICTaBICHUSIMH O poJiM MH(GOpMAlMM U CBA3AHHBIX C HEH
IPOLECCOB B NPHUPOJE, TEXHUKE M OOILIECTBE, MOHATHIMH «UHPOpPMALUL»,
«MH(POPMALIMOHHBI  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbl  CHUCTEMBDY,
«cuCcTeMHbIN 3P PexT», «MH(POPMAIIMOHHAS] CUCTEMAY, KCUCTEMA YIIPABICHUS;

BJIAJCHUE MeETOoAaMHu Ioucka uH(popmanuu B cetd HWHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OpMaLIMIO, TOJIyYEHHYIO U3 ceTH VIHTepHEeT;

YMEHHME XapaKTepu30oBaTh OOJbIIME JaHHbIC, MPUBOAUTH PUMEPHI
UCTOYHUKOB MX TIOJYYEHUS W  HAIpaBJICHHUS  MCIOJb30BAHMS, YMEHHUE
KJIACCU(UIIMPOBAT, OCHOBHBIC 3aJaud aHalu3a JaHHBIX (TIPOTHO3UPOBAHHE,
KJIaccupuKanus, KJIaCTEpU3aLus, aHaJIN3 OTKJIOHEHMI), OHUMAaTh
NOCJIEI0BATEIBHOCTD PEIICHHUS 3a/1a4 aHaINU3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OICHKAa KadyecTBa JaHHbIX, BBIOOp W/WIM MOCTPOCHHUE MOJIEINH,
npeoOpa3oBaHne JAHHBIX, BU3YyaIH3allysl JaHHBIX, HHTEPIPETaIUs Pe3yIbTaToOB;

NOHUMAHUE OCHOBHBIX MPUHIMUIIOB YCTpOWCTBAa M (DYHKIHMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHJCHIIMN pa3BUTHSA
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHWE HAaBBIKAMHU pPa0OTHI C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOTO OOECHedeHus s pemeHus y4eOHbIX 3a7ad 1o
BBIOPAHHON CIleMaIN3alllH;

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



NOHUMaHuE yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJIEUCTBHS ATUM YIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, MPEIOTBPAIIAIOIINX HE3AKOHHOE PaCIPOCTPAHEHHE MEPCOHATBHBIX
JAHHBIX, COOJTFOICHNE TPEOOBAHNH TEXHUKH 0€30MMaCHOCTH U TUTHEHBI MPU padoTe
C KOMITbIOTEPaAMH U JAPYTUMH KOMIIOHEHTAMHU MU(PPOBOTO OKPYKEHUS, TOHUMAHUE
MIPaBOBBIX OCHOB HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX MPOrpamMm, 0a3 JaHHBIX U
pabotsl B cetu IHTEpHET;

MOHMMAHUE OCHOBHBIX TPUHIUAIIOB JUCKPETU3ANMNHM Pa3INIHBIX BHUIOB
uHOpMAITMU, YMEHUE ONpeneisaTh WHPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpauUIecKuX M 3BYKOBBIX JTAHHBIX NMPHU 33JaHHBIX MapamMeTpax TUCKPETHU3AIHH,
yMEHUE OINpeAeNsiTh CPEAHIOI CKOPOCTh Tepelauyd JaHHBIX, OICHUBATH
U3MEHEHHE BpPEMEHHU TMepefayd NpH HW3MEHEHHH WHOOPMAIMOHHOTO O0BhEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBSI3H,

YMEHUE WCIIOIh30BaTh MPU PEIICHUH 3a/1a4 CBOWCTBA TIO3UITMOHHOW 3aIMiCH
YHCeJl, AITOPUTMA MTOCTPOCHHUS 3aIMMCH YKCIIa B MIO3UIIMOHHON CUCTEME CUHMCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM UM TIOCTPOCHHS YMCIa TIO0 CTPOKE, COoep Kallel 3aruch
ATOr0 YHWCIa B TMO3UIIMOHHON CHUCTEME CYHCICHHS C 3aJaHHBIM OCHOBaHHEM,
YMEHUE BBIMOJIHATE apu(PMETHUCCKHUE OIEepallud B TO3UIIMOHHBIX CHCTEMax
CUHCJICHHS,

YMEHUE BBINOJHATH MPEe0Opa30BaHUs JIOTHUYECKUX BBIPAKEHUH, HCIOIB3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAKEHHUE B
TU3BIOHKTUBHONW W KOHBIOHKTUBHOW HOPMAJBHBIX (hOpMax IO 3aJaHHON TaOJHIle
WUCTUHHOCTH, HWCCJEAOBAaTh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COJICPIKAIIETO
NepeMEHHBIC, PEIIaTh HECIOKHBIC JIOTHICCKHE YPAaBHEHUS U CUCTEMbI YPaBHEHUM;

NOHMMaHuE O0a30BBIX aAJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHpopmaluu (3anuch 4ucesl B MO3UIIMOHHOW CHCTEME CUMCIEHHUS, HAXOXKIICHUE
BCEX MPOCTHIX YHCEJ B 3aJJaHHOM JIMara3oHe, 00paboTka MHOTOPA3PSAHBIX IIEITBIX
YHUCe, aHAJIM3 CUMBOJIBHBIX CTPOK M JPYTHX ), AITOPUTMOB TTOMCKA U COPTHPOBKH,
YMEHHUE OMNpPEAeNsATh CIIOXKHOCTh HM3Yy4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MAacCHBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
ITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HoM CIOKHOCTHU AJISl PEIICHUS] OJTHOW 3a/1a4H;

BJIAJICHUE YHUBEPCATBHBIM SI3bIKOM IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHusiMH O 0a30BbIX THINAX JJAHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIC  YIIPABISIONINE
KOHCTPYKITUH, YMEHHUE OCYIIECTBISATh AaHAIM3 TMPEIIOKCHHOW TPOrPaMMBbL:
OTIPENIETATh PE3yIbTaThl PaOOTHI MPOTPAMMBI TMPU 3aJAHHBIX HUCXOMHBIX JAaHHBIX,
OTIPEIETATh, TPH KAaKUX HCXOJIHBIX JTaHHBIX BO3MOXKHO IOJYyYEHHE YKa3aHHBIX



PE3yJIbTaTOB, BBISABIATH JaHHbIE, KOTOPbIE MOTYT MPHUBECTH K OHIMOKe B padoTe
IporpaMMmsl, GOpMyIHpPOBaTh NPEAJIOKEHUS [0 YIYUILIEHUIO IPOrPAMMHOI0 KOJA;

YMEHUE CO34aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JTOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTepUalbl C UCIIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaAMMHBIX CPEICTB U OOJIAYHBIX CEPBUCOB;

YMEHHE UCIIONb30BaTh 3JEKTPOHHBIE TAOJIMLIBI JIsl aHAJIW3a, [IPEICTaBICHUS
U 00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYMCIIEHHE  CYMMBI,  CPEIHErO
apudmeTnyeckoro, HaWOONBIIEr0O W HAWNMEHBIIETO 3HAYCHUH, peIlIeHne
ypaBHEHUH, BBIOOP ONTUMAJIBHOTO PELIECHUs, MOAOOp JIMHUU TPEHA, PEIICHHE
3a/1a4 MPOTHO3UPOBAHUS).

B mnponecce usyueHuss kypca MHGOpMaTHKU yriayOia€HHOro ypoBHsA 6 11
Knacce oOydalmuMucs OyAyT  JOCTUTHYTHl  CJIEAYIOIIME  IpEeIMETHBIC
pPE3yNbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHUE COOOIIEHUN (mpedUKCHBbIE KOAbl), HCIOJB30BATh IPOCTEHIINE
KOJbl, KOTOpbIE€ MO3BOJIAIOT OOHAPYKUBAaTh U WUCIPABISATh OIIMOKH MpHU Nepesaye
JaHHBIX, CTPOUTH KOJ, OOECIEUMBAIOLINI HAaUMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOINEHUs TPU H3BECTHOM YacTOTE CHUMBOJIOB, MOSICHATH HPUHLUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHS JAHHBIX;

YMEHHE pelllaTh aJIFOPUTMHUYECKHUE 3aJaud, CBSI3aHHBIE C aHAJIM30M rpados
(3a1aun  TOCTPOEHHUS ONTHUMAJIBHOTO IYTM MEXAy BeplinHamMu rpada,
ONpeNereHns  KOJMYECTBA  pa3IMYHBIX  MyTed  MEXIy  BEepLIMHAMU
OpPHMEHTHUPOBAHHOTO AlMKINYECKOro rpada), yMeHue MCIoIb30BaTh JIEPEBbS MpPHU
aHalIM3€ W TOCTPOEHUMUM KOJOB M JJIA MPEACTaBICHUS apUPMETUYECKHX
BBIPKECHUI, IPU PEIICHUH 3a/1a4 IIOMCKa U COPTUPOBKH, YMEHHE CTPOUTH JAEPEBO
UTPHI 10 3a/laHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATEruIo Urpbl;

yMEHUE pa3padaTeiBaTh M PEATM30BBIBATH B BHUAE Mporpamm 0a3o0BbIC
QITOPUTMBI, YMEHUE HCIOJIB30BaTh B MPOrpaMMax JAaHHBIC Pa3JIUYHBIX TUIIOB C
y4€TOM OrpPaHUYECHHH Ha JMAIa30H MX BO3MOXHBIX 3HAYECHWM, IPUMEHATH NPHU
pEILICHUN 3a/1a4 CTPYKTYpbI JaHHBIX (CIIUCKH, CIIOBApU, CTEKU, OUEPEAH, IEPEBBS),
UCIIOJIb30BaTh 0a30BbIE ONEpAlMM CO CTPYKTypamMu JaHHBIX, MPUMEHATH
CTaHIapTHBIE U COOCTBEHHBIE MOAMPOrPaMMBI IJisi 00pabOTKM YHCIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BAaTh NpHU pa3paboTke mporpamm OHOIMOTEKU
HOJNpPOrpaMM, 3HaThb (YHKUHMOHAJIbHbIE BO3MOXHOCTH HHCTPYMEHTAJIbHBIX
CPENCTB Cpelibl pa3pabOTKU, YMEHUE UCIIOJIB30BATh CPEACTBA OTIAJAKU IIPOrpamMM B
cpene nporpaMMUpOBaHUs, YMEHHE TOKYMEHTUPOBATh MPOrPaMMBbI;

yYMEHUE CO37aBaTh BEO-CTPAHMIIBL;



BJIaJIcHHE OCHOBHBIMU CBEJCHHUAMU O 0a3zax JaHHBIX, WX CTPYKTYpe,
CpelIcTBax co3daHus U pabOThl C HHUMH, YMEHHE HCHOJIb30BaTh TaOIMYHBIC
(penstmonHbIe) 0a3bl JaHHBIX (COCTABIISATH 3aMPOCHl B 0a3aX JAHHBIX, BBHITIOJIHSITH
COPTHUPOBKY M TOMCK 3amuceil B 0a3e NaHHBIX, HAMOJHATH pa3paboTaHHyO 0azy
JTAaHHBIX ) U CIIPABOYHBIEC CUCTEMBI;

YMEHHE HCIO0JIb30BAaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJIENHN Ui aHaAINU3a
O00OBEKTOB W MpOLECCOB: (OpPMYIHpPOBaTh LENb MOJCIUPOBAHMS, BBIIOJHATD
aHallM3 pe3yNbTaTOB, TMOJYYCHHBIX B XOJ€ MOJEIUPOBAHUS, OLEHUBATH
COOTBETCTBUE MOJEIA MOJACTUPYEMOMY OOBEKTY WU TMPOIECCY, MPEACTABISTH
pe3yapTaThl MOJICTUPOBAHUS B HATTISIAHOM BUJC,

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

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB padOThI, BO3MOKHOCTEN U OrpaHUYEHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEIUICKTa B PA3JIMYHBIX 00JaCTX,
HaJIMYMe TMPEJCTaBICHU O Kpyre pemraeMblX 3aJad MallMHHOTO OO0Yy4YeHHs
(pacnio3HaBaHus, KiIacCU(PUKALMU U MPOTHO3UPOBAHMS) HAMYHE MPEICTABICHUN
00  UWCHONB30BaHWU  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B  Pa3iMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposwbie)
Ne n/m Kontpoabnsie IlpakTnyeckue
NPOrpaMMmbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. ludposasi rpaMoTHOCTH
11 KomMmmbrotep - yHHBEpCanbHOE yCTPOUCTBO 6
’ 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecnieueHue 6
1.3 Komnbrotrephsie cetu
1.4 WNndopmannonnas 6e30MacHOCTb 7 2
Hroro no pazneny 24
Pa3nea 2. Teoperndeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 PeA opman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
23 Kowmnbrotepnas apudmeruka 7 1
Hroro no pazneny 40
Pa3nes 3. Anroputmbl 1 IPOrpaMMHUpPOBaHUe
3.1 Bseznenue B mporpamMmmupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 8 2
3.3 YucieHHbIEe METObI
34 Anroputmbl 00pabOTKH CUMBOJIBHBIX 5 1

JaHHBIX




3.5 ‘ Anroput™bl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pa3nea 4. UnpopManmoHHbIEe TEXHOJTOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 1aHHbIX 3
Uroro no pazneny 14
PesepBHOE Bpems 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME 136 21.5




11 KUIACC

Koan4yecTBo 4yacoB

DJICKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM
Ne n/m Konrposbubie  Ilpaktuyeckne  (unppoBbie)
NMPOrpaMMsbI Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. TeopeTruueckue 0oCHOBbI HH(POPMATUKH
L1 WNudopmanus u uHpopManuoHHbIE 10 25
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Uroro mo pazaeny 18
Pa3nes 2. Anroputmbl M1 IPOrpaMMHUpPOBaHUe
2.1 DJIeMEeHTHI TEOPUH AJTOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
POTPaMMHUPOBAHUS
Hroro no pasneny 50
Paznen 3. UndopmaumoHHbie TEXHOJIOTHH
31 KomMnbroTepHO-MaTeEMaTHUECKOE g )
’ MOJIETTMPOBAaHUE
32 ba3sl jaHHBIX 10 4
33 Be6-caiitbl 14 4
34 KomnbrotepHas rpaduka 3.5
3.5 3D-monenupoBaHue 3
Hroro no pasaeny 48
PesepBHOe Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5




ITPOBEPAEMBIE HA EI'D ITO HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHETI'O OBIIEI'O OBPA3OBAHUSA

Kona
NMpoBepPsieMOro
TpedoBaHus

1.

1.1

IIpoBepsiemble TPeOOBaHHUSI K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl CPeTHET0 0011Iero 00pa3oBaHusI

3namwv (nonumams)

[lonnmanue OCHOBHBIX MPHUHIMIIOB  YCTpoilcTBEa U (QYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIBHBIX KOMIBIOTEPOB; TEHICHIIMNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH; BIaJCHHE HaBBIKAMH PAOOTHI C OIEpaI[MOHHBIMU
CUCTEMaMH W OCHOBHBIMHM BHJAMH IPOTPAMMHOTO OOECIEUYCHHS Il PEIICHUS

y4eOHBIX 3aJ1a4 110 BRIOPAHHOW CIIeIHATTN3aIIT

1.2

1.3

1.4

1.5

1.6

1.7

Hannuue Hpe,I[CTaBJ'IeHI/Iﬁ (¢} 0a30BBIX IIpUHIHAIIAX OpraHu3anmunu nu

(GYHKITMOHUPOBAHUS KOMITBIOTEPHBIX CETe

[ToHMMaHWEe OCHOBHBIX MPHHIUIIOB  JUCKPETU3AIMM  Pa3lIMYHBIX  BUJIOB
nHpopmarun

[Tonnmanue 0a30BBIX aJIrOPUTMOB  OOpPaOOTKM  YHCIOBOM H  TEKCTOBOM
uHpopManuy (3alUCh YHCEN B TMO3WIIMOHHON CHCTEME CYHCIICHUS, IEITUMOCTh
[ENBIX 4YHCENl; HaXOXKJIEHHUE BCEX TMPOCTHIX YHCET B 3aJlaHHOM JHAala30HE;
00paboTKa MHOTOPA3PSITHBIX IIEITBIX YHCEIT; aHAIN3 CHMBOJIBHBIX CTPOK U JPYTHX),

AJITOPUTMOB IIOMCKA U COPTUPOBKHU

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

pazpaboTKu

Bnanenne OCHOBHBIMH CBEJCHHSMH O 0a3ax JaHHBIX, UX CTPYKTYpe, CPeICTBax
CO3JIaHMs U PabOTHI C HUMHU

[ToHnMaHWe BO3MOXKHOCTEH W OrpaHUYCHUH TEXHOJOTMH HUCKYCCTBEHHOTO
WHTEJUIEKTA B PA3JIMYHBIX OOJIACTSIX; HAJTUYHUE MPEICTABICHUI 00 MCIOIB30BAHUU

MH(GOPMAIIMOHHBIX TEXHOJIOTHH B Pa3IUYHBIX MPO(ecCHOHAIBHBIX cdepax

1.8

Brnanenue — TeopeTMyeckuM  ammapaToM, — IMO3BOJISIONIMM  OCYILIECTBIATH
MPEACTABICHUE 3a/IaHHOTO HATypaJlbHOTO 4YHCIAa B Pa3JIMYHBIX CHCTEMaxX
CUHCJICHHS; BBITIOJIHATh MPEoOpa30BaHMs JIOTHUECKUX BBIPAKEHUH, HCIONB3Ys
3aKOHBI aJIreOphl JOTUKH; ONPEAeNATh KpaTyailliuii MyTh BO B3BEIIEHHOM rpade u

KOJIMYECTBO MyTeH MEXKAY BEPUIMHAMU OPHEHTUPOBAHHOTO allMKIMYECKOTo rpada

Ymemo

2.1

VYMeHue HCIoJIb30BaTh KOMITIBIOTCPHO-MATEMATUYCCKHUEC MOJACIIM [JIs1 aHalin3a

O00BEKTOB | MPOIIECCOB: (POPMYIUPOBATH 1IETh MOJICIIUPOBAHMSI, BEITIONHATH aHAITN3




2.2

23

24

2.5

pE3yNbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHUS; OICHUBATH AaJIeKBATHOCTh
MOJIETTM MOJAENUPYEMOMY OOBEKTY WM MPOLECCy; MPEICTaBIATh PE3yNbTaThl

MOZACIIMPOBAHUS B HAIIAAHOM BU/IC

Ymenue KJ1acCUUIUPOBATH OCHOBHBIE 3a/1a4mn aHanM3a  JAaHHBIX
(mporHO3WpOBaHMe, KIACCU(PUKANMS, KIacTepU3alus, aHaIu3 OTKJIOHEHUH);
MIOHUMAaTh I[OCJIEJOBATEIbHOCTh pELIEHUS 3aJad aHajdu3a JaHHbIX: cOop
MEPBUYHBIX JAaHHBIX, OYHCTKA M OIIEHKa KauecTBa JaHHBIX, BBIOOp u (WIK)
MOCTPOCHHE MOJENH, TMpeoOpa3oBaHME JAaHHBIX, BH3yalH3alus JIaHHBIX,

UHTEpIIpEeTaIHsl pe3yJIbTaTOB

YMmenue onpenensith HWHOOPMANHMOHHBIA O0BEM TEKCTOBBIX, TpadUUecKuX U
3BYKOBBIX JIAHHBIX TPU 33JIaHHBIX [apaMmeTpax JUCKpeTU3alud. YMEHUe
OTIPENENIATh CPEIHIO CKOpPOCTh Tepeiayd JaHHBIX, OIICHUBaTh W3MCHEHUE
BPEMEHHU TIepelauyd IpH W3MEHEHWH WH(GOPMAIMOHHOTO O00BEMA JaHHBIX U

XAapPaKTCPUCTHK KaHalla CBA3HU

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

JUTUHY COOOIICHWSI PH U3BECTHOM YaCTOTE CHMBOJIOB

YMeHue UCcrnoJib30BaTh NPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOM 3alIUCH YUCEIT,
QITOPUTMBI TIOCTPOCHUS 3AMMCU YHCIIA B TO3UIMOHHOM CHCTEME CUMCIEHUS C
3aJaHHBIM OCHOBAaHHUEM W TMOCTPOCHMSI 4HMCla MO CTPOKE, COJIeprKallleld 3amuch
9TOTO 4YHCJa B TO3HMIMOHHON CHCTEME CYHCJIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMEHHE BBIMIOJHATH apH(PMETHUYECKUE OIlEpalii B TO3HIIMOHHBIX CHCTEMax

CUHHCIJICHUA

2.6

2.7

YMeHue CTpoUTh JIOTMYECKOE BBIPAXKEHHE B JM3BIOHKTUBHON M KOHBIOHKTHBHOMN
HOpMaJIbHBIX (OpMax 1o 3aJaHHON TabJHIle UCTMHHOCTH; HMCCIeNoBaTh 001acTh
UCTUHHOCTU BBICKA3bIBaHMs, COJAEPIKAIIEro IEepEeMEHHbIe; pellaTh HECIOXKHbIE

JIOTUYCCKUC YPABHCHUS

YMeHue pemarh alropUTMHUECKHE 3a/layd, CBsI3aHHBIE C aHajIu30M Trpados
(3a1a4u MOCTPOEHHUS ONTUMANILHOTO MMYTH MEXY BepUIMHAMH rpada, onpeIeaeHus
KOJMYECTBA PA3IMYHBIX MyTed MeXAYy BEpIIMHAMHU OPHUEHTHPOBAHHOTO

AIMKIINYECKOTo rpada)

2.8

2.9

YMeHHe WHCIob30BaTh JEPEBbsl MPU aHAIM3E U TOCTPOCHUM KOAOB M IS
Mpe/ICTaBlIeHHs] apu(PMETHUECKUX BBIPDAKEHUN, MPU pEIICHUH 3a7ad TOoUCKa U
COPTUPOBKH; YMEHHE CTPOUTH JEpeBO WIPhl MO 3aJlaHHOMY AalFOPUTMY;

pa3pabarbIBaTh 1 0OOCHOBBIBATH BBHIMTPHIIIHYIO CTPATEIHIO UTPHI

YMeHue aHanu3MpoBaTh AITOPUTMBI C HCIOJIb30BAaHUEM TaOJMIl TPACCHUPOBKHU;
onpenensATh 0e3 MCHOJIb30BaHUS  KOMIIBIOTEpA  PE3YJIbTAaThl  BBIMOJIHEHUS
HECJIOKHBIX MPOrpaMM, BKJIIOYAIOLIUX IUKJIbI, BETBJIEHUS U MOANPOTpaMMBbl, MPU

3aJaHHbIX UCXOAHBIX JAaHHBIX




2.10

YMeHue omnpeaensiTh CIOXKHOCTh M3y4aeMbIX B Kypce Oa30BBIX aJITOPUTMOB
(cymmMupoBaHHE JJIEMEHTOB MacCHMBa, COPTUPOBKAa MaccHuBa, TepeOopHbIe
QITOPUTMBI, JBOMYHBIA MOUCK) U MPHUBOJAUTH MPUMEPHI HECKOJBKUX AJITOPUTMOB

Pa3HOI CIIOKHOCTH JUIsl peIlIEHUs] OJTHOM 3a1auu

2.11

2.12

Brnajgenune yHUBEpCANbHBIM SI3BIKOM IPOTPAMMHPOBAHHS BBICOKOTO  YPOBHS
(ITackainb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX TUIIAX JAHHBIX U
CTPYKTypax JaHHBIX; YMEHHE MWCIIOJb30BaTh OCHOBHBIC  YIPaBJISIOIIHE
KOHCTPYKIIMH; YMEHHE OCYIICCTRBIATh aHAIMW3 MPEIJI0KECHHOW IPOrpaMMBbI:
OTIPECIIATh PE3YNbTAaThl PaOOTHI MPOTPAMMBI TIPH 3a/IaHHBIX MCXOJ/HBIX JAHHBIX;
OTIPE/CIIATh, MPH KAaKUX HCXOJHBIX JTaHHBIX BO3MOXKHO TMOJIYUCHUE YKa3aHHBIX
PE3yJIbTAaTOB; BBISBIATH JJaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OIIMOKEe B padoTe

MPOrpaMMBbI; GOPMYITUPOBATH MPEJIOKEHUS IO YIYUIICHHIO IPOrPaMMHOTO KOJia

YMeHue pealn30BbIBaTh Ha BBIOPAHHOM JJISl U3YUYEHHUs SI3bIKE MPOrPaMMUPOBAHUS
Bbicokoro ypoBHs (Ilackamb, Python, Java, C++, C#) TuNOBbIE alNrOPUTMBI
00pabOTKM YHCEN, YMUCIOBBIX MOCIEIOBATEIBHOCTEH U MAaCCHBOB: IPE/ICTABICHUE
yuciaa B BHJE HaOopa NPOCTHIX COMHOXXUTENEH; HaXOXKIACHHE MaKCHUMaJIbHOMN
(MHHUMaJIBHOW) LM(PBI HATYPaAILHOTO YMCIIA, 3alIMCAHHOTO B CUCTEME CUUCIICHUS
C OCHOBaHHMeM, He mpeBblmatonmM 10; BerarcieHne 0000MEHHBIX XapaKTePUCTHK
3JIEMEHTOB MAacCUBa WJIM YHMCIOBOW MOCJIEI0BATENILHOCTH (CYMMBI, IPOU3BEICHUS
CpeAHero apu(pMeTHdyeckoro, MHMHHUMAJIBHOTO M MAaKCHMAJIbHOTO 3JIEMEHTOB,
KOJINYECTBA HJIEMEHTOB, YAOBJIETBOPAIOLINX 33aJaHHOMY YCJIOBHUIO); COPTUPOBKY
3JIEMEHTOB MAaCCHBA; YMEHHME HCIOJb30BaTh B IMPOrpaMMax JaHHBIE DPA3INYHBIX
TUTIOB C Y4ETOM OTpaHUYEHHUI Ha AMANa30H MX BO3MOXKHBIX 3HAUEHUH, MPUMEHSTh
IpU PELIeHWH 3a4ad CTPYKTYPbl JaHHBIX (CIHCKH, CIOBapH, CTEKH, OYepenH,
JIepeBbs); TNPUMEHATh CTaHIAPTHBIE M COOCTBEHHbIE MOANPOrpaMMbI IS
00pabOTKM YHCIIOBBIX JIAaHHBIX W CHMBOJIBHBIX CTPOK; WCIOJb30BaTh TIPU
pa3paboTke TmporpamMMm OHONHOTEKH TMOANPOTPaMM; YMEHHE HCIOIh30BaTh

CpC€acCTBa OTJIAAKHU IMPOIrpaMM B CPCIC ITPOrpaMMUPOBAHUS

2.13

YMeHHe WCIOJIb30BaTh 3JCKTPOHHBIC TAONUIIBI JUIS aHAIW3a, NPEICTABICHUS WU
00pabOTKH MaHHBIX (BKJIIOYAas BBHIOOP ONTHUMAJIBLHOTO PEIICHHS, MOJA00p JHUHHUH
TpPEeH/a, pelieHUe 3a7ad MPOTHO3UPOBAHUS); YMEHHE HCIOJIL30BaTh TAaOIUIHBIC

(pensioHHBIC) 0a3bI JAHHBIX W CIIPABOYHBIC CUCTEMBI

2.14

YMeHue  OpraHu30BBIBATH  JIHMYHOE  WH(MOPMAIMOHHOE  IMPOCTPAHCTBO  C
UCIOJIb30BAHUEM PA3NIUYHBIX CPEJACTB HU(MPOBBIX TEXHOJIOTHIA, TOHUMAaHUE
BO3MOXXHOCTEHl IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, LU(DPOBBIX

O6paBOBaTeJII>HLIX CCPBHUCOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kox

1.1

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

[Mudposast rpaMOTHOCTH

OCHOBHBIE TEHICHIIUU Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTUH. [TapamiensHble
BBIYMCIICHNS. MHOIOIIpOLeCCOpHBbIE CUCTEMBI. Pactipenenénubie

BBIYUCIIUTCIBHBIC CUCTCMBI 1 O6p360TKa OOIBIINX JaHHBIX

1.2

1.3

[IpuHUMIBI TMOCTPOCHUS M allapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEeH.
CeteBbie mnpoTokodbl. Cetb HWuTepHeT. Agpecauuss B cetd MHTepHeT.
ITpotokomnsr creka TCP/IP. Cucrema nomeHHbsix uMEH. Paznenenue IP-cetn Ha
MOJICETH C MOMOIIIBI0 MAaCOK MOJICETEH

@aiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. IlpuHIMIBI pa3MenieHus u
uMeHOBaHU (ailyioB B jgoiroBpeMeHHOW mamsaT. [laGmoHbl s onwmcaHus

rpyni (aitios

1.4

CKOpOCTB nepcaadun JaHHBIX. 3aBHCHMOCTD BpPEMCHU nepeaayun oT

I/IH(bOpMaI_[I/IOHHOI‘O 00BEMa JaHHBIX U XapaKTCPUCTHK KaHalla CBsA3H

1.5

1.6

[udpoBanue nanHpix. CUMMETpUYHBIE U HeCUMMeTpu4Hble mu@psl. Indpsr
npoctoi 3amenbl. [Iudp Ilesapsa. [udp Bwkenepa. Anroputm mudpoBaHus
RSA

Konpl, no3Bosistonyie 0OHapyKUBaTh U UCHPABIIATH OINOKH, BOSHUKAIOLIUE MTPH
nepenaye naHHbIX. Paccrosiare Xammunra. KonupoBanue ¢ TOBTOpEHHEM OHTOB.

Kol XoMmMmuHra

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

2.2

JlBonuHoe  koaupoBaHHe. PaBHOMEpHbIE W HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHHue COOOIICHUM, 3alMMCAaHHBIX C TTOMOIIBbIO HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. [locTpoeHHe OJHO3HAYHO JAEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepesa

Teopernueckue moOAXOABI K OIEHKE KojudecTBa uHMopmauuu. EguHuIb
U3MEpeHus KoimdecTBa WHPopManuu. AJ(aBUTHBIM TMOAXOA K OIEHKE
KoJu4decTBa WHQPOpMANMU. 3aKOH aJIMTUBHOCTH wHopMmaruu. Dopmyra

Xaptiu. Madopmanus u BeposTHOCTh. Dopmymna [llennona

23

Cuctembl cumcnenus. Pa3BépHyTas 3ammMch WENbIX M JPOOHBIX YHCEN B
MIO3ULIMOHHON cucTemMe cunciacHus. CBONCTBAa MO3ULMOHHOM 3allUCH YHCIIA:
KOJINYECTBO LIU(P B 3alUCH, IPU3HAK JEITUMOCTH YHCIIa HA OCHOBAaHUE CHCTEMBI
CUMCIIEHUS. AJITOPUTM NEPEBOAA 1IEJIOT0 YKcia U3 P-MuHOM cUCTEMbI CUMCICHUS

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




AJTOpUTM TepeBoJia IEJIOr0 YUCia U3 ACCATUYHOM CHCTEMbI CUUCIEHHS B P-
nunyro. IlepeBos KoOHeUHOW necaTHYHOM Jpodu B P-nunyro. JIBomuHas,
BOCBMEpUYHAs 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. OgHoOaliTHbIe KOaUpoBKU. CTaHgapT
UNICODE. Komupoka UTF-8. Omnpeneneaue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHHU

KoaupoBanue mzobpaxenuii. OneHka nHGOPMaMOHHOTO 00bEMa rpaduiecKix
JTAHHBIX MPU 33JaHHBIX Pa3pelIeHUH U TIyOnHe 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. BrICKa3bIBaTeIbHBIE (OPMBI
(npeaukatel). KBaHTOpBI CyllIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omnepanuu. Tabmuibl HCTUHHOCTH. Jlormdyeckue BBIpAKEHHUS.
Jlormueckue ToxecTBa. Jlornueckue onepamnyu U onepanuy HaJl MHOKECTBAMHU.
3aKkoHBI anreOphl JIOTUKU. OKBHUBAJCHTHBIE MPEOOPA30BaHMUA JIOTHYECKUX
BbIpa)kKeHMI1. JIornueckue ypaBHEHHs U CUCTEMbI YPaBHEHUM.

Jlornyeckne ¢QyHKUMU. 3aBUCHMOCTH KOJHYECTBA BO3MOXHBIX JIOTHYECKUX
(GYHKIMN OT KOJMYECTBA apTyMEHTOB.

Kanonnueckue OpMbI TOTHYECKUX BBIPAKEHHUH

2.8

COBGpIHGHHI:IG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC  HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/III€ HCTUHHOCTH

2.9

2.10

Jlornueckue oaneMeHTBl B cocraBe kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psasbiii cymmarop. IloctpoeHne cxeM Ha JOTMYECKHMX 3JIEMEHTAax I10
33JaHHOMY JIOTUYECKOMY BBIP@KCHHMIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTHYSCKOM CXeMe

Mognenn u mopenuposanue. lLlenmn MozpenupoBaHHsA. ANEKBaTHOCTb MOZENN
MOJIETUPYEMOMY OOBEKTY WM Npoueccy. PopManu3anus IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOAEIUPOBAHUS B BUAE, YA0OHOM JUIsl BOCIIPUSATHS

yeoBekoM. ['paduyeckoe mpencTaBlieHne TaHHBIX (CXEMBbI, TaOIUIIbI, TPaQUKH).

2.11

[IpeacraBnenue 1enbIXx YHCEN B TaMATH KommbioTepa. OrpaHHUYeHHOCTH
Jana3oHa 4Yucel NpU OrpaHWYCHHM KOJIMYecTBa paspsiioB. IlepenosiHeHue
paspsHON ceTkH. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTENBHBIN KOJI OTPUIIATEILHBIX YHCET.

[ToGuToBbIe Jormueckue onepanuu. Jlormueckwif, apudmeTrnueckuii u

nuknndeckuit  casurd. IlludpoBaHne ¢ mOMOIIBIO MOOUTOBOW  oOIeparuu




«uckirouaromiee NJIN»

2.12

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

OIITHOOK IIpU BBIYUCIICHUAX

2.13

I'padsr. OcHoBHble moHATHS. Buasl rpados. Ommcanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXKHOCTH, BECOBBIX MAaTpHI], CIINCKOB CMEXHOCTH. Pemenne
ANTOPUTMUYECKUX 3a/ad, CBS3aHHBIX C aHaIM3oM TpadoB (mocTpoeHne
ONTUMAIIFHOTO TYTH MEXAy BepIIMHAaMH rpada, ompenesneHre KOoIM4YecTBa

PA3IINIHBIX HYT€I>'I MCKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AHUKINYCCKOTO

rpaca)

2.14

2.15

HepeBbsi. bunapaoe nepeBo. JlepeBbss moumcka. CrocoObl 00xoja jaepesa.
[IpencraBnenne apupMeTHYECKUX BBIpAXKCHHUN B BUJE AepeBa. Mcmonb3oBaHue
rpad)oB U IEPEBHEB MPH OMHCAHUN OOBEKTOB U TIPOIIECCOB OKPYIKAIOIIETO MUAPA

JIMCKpEeTHBIE UTPHI IBYX UTPOKOB ¢ TOJTHOM mHpopmanueii. [ToctpoeHue aepea
nepebopa BapHAHTOB, ONHUCAHUE CTPATETHU WIPbHl B TAOMHYHOW (opme.

BeIArpsIlIHbIE ¥ IPOUTPBILIHBIE TO3ULHUNA. BBIUTPBIIIHBIE CTPATETNU

2.16

3.1

3.2

3.3

CpenctBa  HWCKYCCTBEHHOTO — WHTEIUIEKTa.  MaeHTHUKAuUsT W TMOHUCK
n300pakeH, pacrno3HaBaHue JMl. Vcnoiap30BaHWE METO/I0B MCKYCCTBEHHOTO
MHTEIUICKTa B 00YYaIONINX CUCTeMax. Mcroib30BaHNE METO0B HCKYCCTBEHHOTO

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

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

MOJIENIb BBIYUCIIEHUIN

OrneHka CIOXKHOCTH BBIYHMCICHHA. BpeMs paboTel m 00BEM HCIOIB3YyeMOi
MaMsaTH, HX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CIIO)KHOCTH aJTOPUTMOB. AJITOPUTMBI  TTOJIMHOMHUATBHOMN
cinoxxHoctu. IlepeGopubie anroputmbl. [lpuMepsl pazTUYHBIX AITOPUTMOB
pelIeHrs OIHOM 3aa4u, KOTOPbIE UMEIOT Pa3InYHYIO CI0XKHOCTh

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEHUIIUX aJTOPUTMOB
YIOPaBJICHUS HCIIOTHUTEISIMU U BBIYUCIHUTENBHBIX alroputmoB. OnpeneneHue

UCXOJHBIX JIaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEMBbIi pe3ysIbTaT

3.4

AnropuTMbl 00paOOTKHM HATypalbHBIX YHCEN, 3alMCaHHBIX B TO3MIMOHHBIX
cUCTeMaxX CYHCICHHs: pa3OMeHHe 3alucu 4YHhcia Ha OTAeNbHBIE UUQPHI,
HaxXOXJICHHE CYMMbl W TpOU3BEICHHUs LHUQp, HAXO0XKJIECHHE MaKCHUMAaJIbHOM

(MUHUMATTBLHOM ) 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 YHCCII B 3a/ITaHHOM JHAIIa30HC

C IIOMOIIBIO AITOPUTMA «pelIeTo DparocheHar
MHoropa3psiHble Leble Yicia, 3aa4i JITMHHON apuMeTuKu

S3pik mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOUMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIbHBIC, JIOrHYeckue. BeTieHwus.
Cnoxuble ycnoBus. L{ukiel ¢ ycnoBueM. [{UKIbI MO MEpEeMEHHOM.

OO6paboTka NaHHBIX, XpaHsamuxcs B (ainax. TekcToBble U ABOUYHBIEC (HalJIbI.
daiinoBsie mepemMeHHble ((aiinoBeie ykazatenu). Urenue u3 daina. 3anuch B
daiin.

Pa3z0buenue 3agaun Ha moazagauu. [logmporpamMmel (poreAypsl U PYHKIIHH).

Hcnonn3oBanue CTaHHapTHOﬁ OMOJIMOTEKH SI3BIKA nporpaMMHupOBaHUA

Pexypcus. PexkypcuBHble mpoueaypsl u (pyHkuuu. Mcmonp3oBanue creka s

OopraHu3anuu peKYpCHBHBIX BBI3OBOB

Yucnennsle MeToasl. TouHoe W mpuOIMKEHHOE pelieHus 3afgaud. YucieHHoe
pellieHre ypaBHEHHUI C TOMOIIbI0 Moa0opa mapameTpa. UucieHHbIE METOIBI
pelieHusl ypaBHEHHi: MeToJ] mepedopa, MeETOJ]| TOJOBUHHOTO JICJIEHUSI.
[TpubnnxE€HHOE BBIYMCIIEHUE AJIUH 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  (QYHKIHMH  sI3BIKA
IPOTPaMMHUPOBAHUS 7151 00paOOTKU CUMBOJIBHBIX CTPOK. AJITOPHUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSABICHUH CHUMBOJA B CTPOKE,
pa3bueHue CTpOKM Ha cJoBa IO MPOOENbHBIM CHMBOJIAM, TOHUCK MOJCTPOKHU
BHYTPU JaHHOM CTPOKH, 3aMEHA HAWJICHHOW MOACTPOKH Ha JIPYTYIO CTPOKY.
I'eneparusi BceX CIOB B HEKOTOPOM ajipaBUTE, YIOBJIECTBOPSIONIMX 33JaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel W TOCIEAOBATEIbLHOCTH  4YHCeN. Bpiuucienne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHMBa WM YHCIOBOM IMOCIEIOBATEIbHOCTH
(CyMMBI, TIPOM3BEACHHS, CPEIHEr0 apuPMETHIECKOr0, MHUHUMAIBHOTO U
MaKCHMAaJbHOTO D3JIEMEHTOB, KOJUYECTBA JJICMEHTOB, YJIOBJICTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBI TOMCK 3a/laHHOTO 3HAUEHUS B MAacCHUBE.
Anroput™Mbel pabOTHI C 3JEMEHTaMH MacCHMBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. COpPTHUPOBKA OJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTHPOBKU
(MeTon my3bIpbKa, METOJA BbIOOpa, COpPTHpOBKA BcTaBkamu). CopTHpoBKa
cnusiHueM. breicTtpas coptmpoBka MmaccuBa (anroput™ QuickSort). JIBowuHBIiI

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC




3.11

JIBymepHBIE MacCUBBI  (MaTpuIlbl). AJNTOpUTMBI OOpabOTKH  JTBYMEPHBIX
MAaCCHBOB: 3allOJIHEHUE JBYMEPHOTO YHCIOBOTO MacCHMBa IO 3aJaHHBIM
MpaBWJIaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAacCCHBE, BBIYMCIIEHHE MaKCUMyMa
(MHHHMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOT'O MAacCHBA, NTEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB JABYMCPHOI'O MaCCuBa

3.12

CrnoBapu  (accolmMaTUBHBIE  MAacCHUBBI,  OTOOpaXKeHHWs).  XOII-TaOJIHIIbL.

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

3.13

3.14

Crexku. AHanu3 TNPaBUIBLHOCTH CKOOOYHOrO BBIpaXKEHHs. BbruncieHnue
apu(pMeTUYECKOro BBIPAXKEHHUS, 3aIIMCAHHOTO B MOCTPUKCHOM Qopme.

Ouepenu. Mcnonp3oBaHue ouepeu i1 BpEMEHHOIO XpaHEHUS! TaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHre MHUHMMalIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KomudecTBO pa3iamyuHBIX
nmyTeil MeX1y BepIIMHAMU OPHEHTHPOBAHHOTO AlMKIMYECKOTo rpada. AJropuTm

JlerkcTphl

3.15

JlepeBbs. Peanuzanusi gepeBa C MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JlBOoMUHBIE
(ounapubie) aepeBbs. [locTpoeHue nepeBa A 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMBl 00X01a nepeBa. Mcnoab30BaHue CTEKa U

ouepeu s 00Xo/1a aepena

3.16

3.17

JluHaMHuecKkoe IporpaMMUPOBAHHUE KaK METOJl PEIEHUs 3a/1ad C COXPAHEHHEM
IIPOMEXYTOUHBIX PE3yIbTaTOB. 3aJauH, peIIaeMble C IOMOILIBIO JUHAMHYECKOTO
MPOrPaMMHUPOBAHHUS: BEIUHUCICHHE PEKYPCUBHBIX (DYHKIUMN, MOACUET KOJIMUECTBA

BAapUaHTOB, 3aJla4v OIITUMU3 AU

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

Wukarncynsmus, HacieoBaHue, TOJIUMOophu3m

WudopmanroHHbIe TEXHOIOTUU

4.1

4.2

Ananus JaHHBIX. OCHOBHBIE 3aa4u aHaJIM3a MAJaHHBIX: IIPOTrHO3HWPOBAHHUC,
KiIaccuukanus, KiacTepusalus, aHaiau3 OTkIoHeHuH. [locnenoBarenbHOCTDH
peleHus 3a/1a4 aHaju3a JaHHBIX: cOOp MEePBUYHBIX JTAHHBIX, OYMCTKA U OLEHKA
KauecTBa JaHHBIX, BbIOOp M (MJIM) IOCTPOEHHE MOJENHU, Ipeodpa3oBaHUE
JAHHBIX, BU3yaJIu3alMs JIaHHBIX, MHTEpHperanus pe3ynbraToB. [IporpamMmubie
cpeactBa u MHTepHeT-cepBUCHl Ui 00paOOTKM M TPEICTaBICHUS JaHHBIX.

bonbmine ganneie. MammaHOe 00yueHue
AHalli3 JaHHBIX C TIOMOIIBIO DJEKTPOHHBIX TaONuUIl. BeuncieHHe CyMMBI,
cpenHero  apudmeTuyeckoro, HauOosbliero  (HaMMEHbBILNEro)  3HAYCHHS

nuanazoHa. Beramcrnenue kxoddduumeHTa KOppensuuu JABYX pPsIOB JAaHHBIX.




4.3

4.4

[locTpoenne cronOuaThiX, JIMHEHYATHIX M KpyroBblx auarpamm. Iloctpoenue
rpadukoB ¢pyHkumi. [Tonbop nMHUYM TpeHa, pelleHue 3aad NPOrHO3UPOBAHUSL.

Pemenune 3aaa4 OITUMHU3alN C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/III

Juckperusanusi Tpud  MaTEMaTHYECKOM  MOJCIHMPOBAHUM  HEMPEPBIBHBIX
mporeccoB. MojenupoBanue JBWKEHUs. MojenupoBaHue OHOJOTHYECKHX
cucteM. MaremMaruuyeckue MOJEIM B OKOHOMHUKE. BpryuciutenbHbie
AKCIIEPUMEHTHI ¢ MojensMu. OOpaboTka pe3yiabTaToB SKclepuMeHTa. MeTton
HaUMEHBIINX KBaApaToB. OIEHKa YHCJIOBBIX MApaMeTPOB MOJCIUPYEMBIX
O0OBEKTOB M TMpoIleccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH IO pe3ylbTaTam

JKCIIEPUMEHTA

BeposiTHOCTHBIE MOJEIIN. Meronsl Momnte-Kapro. Nmuranuonnoe

MOICIINPOBAHUC. CHcTeMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/I5[

4.5

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

MHoroTtabiauunbie 06a3bl JaHHBIX. THUMBL CBs3ed Mexay TaOnuunamu. BremrHwii

KJIFOY. I_IGJ'IOCTHOCTL 0asnl JaHHBIX. 3anpocm K MHOTOTaOJMYHEIM 0a3aM JaHHBIX

4.6

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

CCBIJIIOK
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