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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no mHpOpMaTHKe (YriIyOJEHHBINH YPOBEHb) HA YPOBHE CPEIHETO
oO1ero oopazoBaHus pa3padoTaHa Ha OCHOBE TPEOOBAHUM K PE3yJIbTaTaM OCBOCHHSI
OCHOBHOM 00pa3oBaTeNIbHOW MPOrpaMMbl CpeAHero oo6imero oOpa3oBaHMs,
npencraBieHHbix B ®I'OC COO, a Ttakxke ¢enepanbHOil pabodeil MporpaMMbl
BOCTIUTAHUSA.

[Iporpamma no ungopmatuke Ja€T MpeACcTaBICHUE O IEISIX, 00IIEH CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS O0yUaIOIIUXCS CPEICTBAMH Y4€OHOTO MTpeAMETa
«Uudopmartukay Ha yrayOIEHHOM ypOBHE, YCTAaHAaBIMBAeT 0O0s3aTeNIbHOE
IpeIMETHOE COJepKaHue, MPeIyCMaTPUBaET €ro CTPYKTYpPUPOBAHHE IO pa3jenam
U TeMaM Kypca, OIpelesisieT paclpeesieHne ero no kiaccaM (rojam u3ydeHwust),
NaéT MpUMEpPHOE paclpesesieHue y4yeOHbIX 4YacoB MO TEMATUYECKUM paszzesiaM
Kypca U peKOMeHAyeMylo (IPUMEpHYI0) MOCIEAOBATEIbHOCTh HX H3YyUEHHUS C
y4€TOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH Y4eOHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

[TporpamMMa 1o uHpoOpMaTUKE ONpeENEsIeT KOJINYECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JJisl KaXJA0ro Toja N3YYeHHs], B TOM YHCIIe
JUISL COJEPKATENBHOTO HAIMOJHEHUS Pa3HOTO BUAA KOHTPOJA (MIPOMEKYTOUHOMH
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arrectauuu). [Iporpamma no uHpopMaTuke SIBISIETCS
OCHOBOM /11 COCTaBJICHHS aBTOPCKMX YYE€OHBIX MporpaMM H Yy4e€OHHUKOB,
MOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

NudopmaTtuka B cpegHem o01ieM 00pa30BaHUN OTPAXKAET:

CYLUIHOCTh HMH(POPMATHKM KaKk HAy4HOM JUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUsI ¥ BO3MOKHOCTH aBTOMAaTH3aIluU WH()OPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  0O0JacTH  TNpUMEHEHUs  WH(POPMATHKH, TMPEXKIE  BCEro
UHPOpPMAILlMOHHBIE  TEXHOJOTMM, YIpaBI€HHE U  COLUMalbHYIO  cdepy;
MEXIUCIUIUIMHAPHBIA ~ XapakTep  MHPOPMATHKH W MHQPOPMAIMOHHOM
JeSITEIBHOCTH.

Kypc unbopmaTuku st ypoBHS CpeHEro o01mero oOpa3oBaHUs SIBISETCS
3aBEpUIAIONIUM 3TallOM HENPEPhIBHOW MOJATOTOBKM OOYyYaromMXcs B 00JIACTH
WHPOPMATUKA W HUHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN, OMHPASTCS
Ha coJiepKaHue Kypca MHPOPMATUKU YPOBHSI OCHOBHOI'O OOIIero oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  TNPUMEHEHUS  MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHM, Ja€T TEOPETHUYECKOE OCMBICIEHUE, MHTEPHpEeTaluio U 0000IIeHne
3TOTO OTIBITA.



Pe3ynpTaThl  yriayOn€HHOTO  ypOBHS  M3y4Y€HUs Yy4yeOHOro mnpeamera
«adopmarukay OpPUEHTHUPOBAHBI HA TIOJYYCHHE KOMIIETCHTHOCTEH  JUIs
nocyeayroneil  mpoecCHOHaTbHON  JCSITEIBHOCTH Kak B paMKaxX JIaHHOM
NpeAMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hell oOnacTsax. OHM BKJIIOYAIOT B ceOs:
OBJIaJICHUE KIIFOUEBBIMU MOHSATUSMU U 3aKOHOMEPHOCTSIMU, HA KOTOPBIX CTPOUTCA
JlaHHAs peIMETHAs 001acTh, PaclO3HABAHUE COOTBETCTBYIOUIUX UM MPU3HAKOB U
B3aMMOCBSI3€H, CIIOCOOHOCTh AEMOHCTPUPOBAThH Pa3IMYHbIE MOJIXO/bl K NU3YyUYECHUIO
SIBJICHUM, XapaKTEPHBIX JJIi M3y4aeMoOW MpeAMETHOW 00JIacTH; YMEHHUE pellaTh
TUTIOBbIE ~ TPAKTUYECKME W  TEOPETHYECKHE 3aJaud, XapakTepHble IS
WCITOJIP30BAHUSI METOJIOB W HMHCTPYMEHTapHs JTaHHOW TMpPEeAMETHOW 001acTH;
HaJIM4KEe MPEJCTAaBICHUN O TaHHOW MPEIMETHON 00JacTH KakK IeJIOCTHOW Teopuu
(COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI3SX CO CMEKHBIMHU OOJIACTSIMU 3HAHUM.

B pamkax yriayOn€HHOTO ypOBHS HU3y4yeHUs MH()OPMATUKH OOECIICUMBACTCS
1[eJICHANpaBJICHHAs! MOJrOTOBKAa OOyYarolmuXxcs K MPOJOJDKEHUI0 00pa3oBaHUs B
OpraHu3anusx  NpoPecCUOHATLHOTO  00pa3oBaHUS MO  CHEHHAIBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM C IHU(PPOBBIMU TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMHasi MH)XEHepusi, WHPOopMaIlMoHHass 0€30MacHOCTb, MH(POPMAIMOHHBIE
CUCTEMbl M TEXHOJIOTUU, MOOWJIbHBIE CHCTEMbl W CETH, OOJIbIIME JaHHBIC U
MalIuHHOEe OO0y4YeHHe, NPOMBIIUICHHbI HWHTEPHET BeIleH, HCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTUM OECHpOBOAHON CBS3U, POOOTOTEXHUKA, KBAHTOBBIC
TEXHOJIOTUU, CUCTEMBI PACHPEACIEHHOTO pPEeecTpa, TEXHOJOIMU BUPTYaIbHOU U
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHasi 1enb wu3yueHus ydeOHoro mpeamera «Hudopmatukay Ha
yrayOn€HHOM YpOBHE CpeIHEro 00111ero 00pa3oBaHus — 00ecTeueHrue 1aabHenIIero
pa3BUTHS WH(POPMAIIMOHHBIX KOMIIETEHIIUN OOydYaromerocsi, ero roTOBHOCTU K
)KU3HU B  YCJIOBUSIX pa3BuBaroimierocss HMHGOPMAIMOHHOTO OO0IIecTBa U
BO3pAacTalollleld KOHKYPEHUMHU Ha pbIHKE TpyAa. B CBs3M C 3TUM U3y4yeHUE
unpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOIO HAa TOHUMAaHUU POJIH
uHQOpMaTHKHA, WHPOPMAIIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJOTHHA B
COBPEMEHHOM  OOIIecTBE; C(POPMHUPOBAHHOCTh  OCHOB  JIOTHYECKOTO |
QITOPUTMHUYECKOTO MBINIJIEHUS; CPOPMUPOBAHHOCTh YMEHUH pa3nuvarh (akThl U
OIICHKH, CpPaBHUBATh OIICHOYHBIC BBIBOJBI, BHUICTh HX CBS3b C KPHUTCPUSIMH
OLICHUBAHUS U CBI3b KPUTEPUEB C ONPEACIEHHON CUCTEMOU [IEHHOCTEU, TPOBEPATH
Ha JOCTOBEPHOCTh U 00001IaTh HHPOPMAIIHIO;

cOPMHPOBAHHOCTh  TPEJACTABICHUA O BIUSHUU  WH()OPMAIMOHHBIX
TEXHOJIOTUA Ha >KU3Hb 4YeEJIOBEKa B OOIIECTBE, IOHUMAHHE COIMAJILHOTO,
HKOHOMHUYECKOTO, TMOJUTUYECKOT0, KYJIbTYPHOTO, HOPHIMYECKOTO, MPUPOIHOTO,



HPrOHOMHUYECKOTO,  MEJMLMHCKOIO M (PU3UOJOTMYECKOrO0  KOHTEKCTOB
UH(POPMAIIMOHHBIX TEXHOJOTHM; MPHUHITHE NPABOBBIX U 3TUYECKUX aACHEKTOB
UHPOPMAIIMOHHBIX ~ TEXHOJOTHWH,  OCO3HAaHHWE  OTBETCTBEHHOCTH  JIIOJIEH,
BOBJICUEHHBIX B CO3[JaHUME M UCHOJb30BAaHUE HWH(POPMALMOHHBIX CHCTEM,
pacnpocTpaHeHue HWH(OPMAlLMK; CO3/1aHUE YCIOBUM JUIsl pa3BUTUS HABBIKOB
y4eOHOH, NPOEKTHOW, HAyYHO-
UCCJIEIOBATENLCKOW M TBOPYECKOW AEATENBHOCTH, MOTHMBALUMU OOYyYarOIIUXCs K
CaMOpa3BUTHIO.

B conepxanun yueOHoro mpeamera «MHpopMaTuka» BBIIEISAIOTCS YETHIPE
TEMaTHYECKHX pa3zena.

Paznen «ludpoBass rpaMOTHOCTB» TMOCBIIIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JAPYIMX DJIEMEHTOB LU(PPOBOTO  OKPYXKEHHUS, BKIIOYAS
KOMIIBIOTEPHBIC CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPAIIMOHHOW CUCTEMBI, paboTe B
cetdi HHTepHET U WCMNOJIB30BAaHUIO HMHTEPHET-CEPBUCOB, HUH(POPMAIMOHHOMN
0€30I1aCHOCTH.

Paznen «Teopernyeckue OCHOBbI HMH(OPMATHMKH) BKJIIOYaeT B ce0s
HNOHATUMHBIN anmapaT HWHQPOPMATHUKH, BOMPOCHl KOAUPOBaHUS HH(OpMaLuH,
U3MepeHus: MHPOPMALMOHHOTO 00BbEMa JaHHBIX, OCHOBBI alreOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIIMPOBAHU.

Paznen «AJropurMbl M NPOrpaMMHPOBAHHE)» HAIPaBIEH Ha pPa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJIEHHS], pa3pab0TKy aJITOPUTMOB U OLIEHKY UX CIIOKHOCTH,
(opMHpOBaHNE HABBIKOB pealM3alliM MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «WHdopManuOHHBIE  TEXHOJOIrMW»  TNOCBIIIEH  BOOpocam
NpUMEHEHUsT WH(OPMAIIMOHHBIX TEXHOJIOTHMA, PEalu30BAaHHBIX B MPHUKIAJIHBIX
IIPOTrPAMMHBIX NPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIIE B 3a/1a4ax aHaJIA3a
JaHHBIX, UCIOJB30BAaHUIO 0a3 JaHHBIX W DJIEKTPOHHBIX TaOJMI] Ui PELICHUs
NPUKIIAAHBIX 33]1a4.

B npuBeaénHom panee conepkaHuu ydyeOHoro npeamera «HMubopmaTuka»
KYPCUBOM BBIJIEJIEHBI JOTIOTHUTEIbHBIE TEMbI, KOTOPHIE HE BXOJAT B 00S13aTEIBHYIO
nporpaMMy OOy4YeHHsl, HO MOTYT OBbIThb MPEUIOKEHBI JJI1 U3YYEHHs] OTAEIIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOLIUMCH.

YrinyOnéHHbli  ypoBeHb M3ydeHHs] HWHOOPMATUKA pPEKOMEHAYyEeTCs s
TEXHOJIOTUYECKOr0  MpoQuisi, OPUEHTUPOBAHHOIO HA  HHXXEHEPHYIO U
UHOOPMAITMOHHYIO Cepbl JeATEIbHOCTH. YTIIYOJEHHBIA YPOBEHb H3YyUCHUS
uH(popMaTUKU 00€CTIEUYMBACT: MOATOTOBKY OOYYalOIIMXCs, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTY B 00JacTU HHPOPMALMOHHBIX TEXHOJOTMH W HMH)KEHEpHBIE
CHELUATbHOCTH, Y4YacTUE B NPOEKTHOW M HCCIEIOBATENbCKON JE€ATEIBbHOCTH,



CBSI3aHHOM C COBPEMEHHBIMHU HaIpaBJICHUSIMU oTpaciu
WH()OPMAITMOHHOKOMMYHHUKAITMOHHBIX TEXHOJIOTHI, TMOATOTOBKY K Y4YacTHUIO B
OJIMMITHAJIAX M cllade EMMHOTO rocy1apcTBEHHOTO dK3aMeHa 1Mo HH(OpMaTHKE.

[locnenoBarenbHOCTh M3Y4YEHUS TEM B Mpeesax OJHOTO rojaa OO0ydeHUs
MOXET OBITb M3MEHEHAa MO0 YCMOTPEHUIO YYHUTENs MpHU TMOATOTOBKE pabdoueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMUSL.

OO11ee YnCiIo 4acoB, peKOMEHIOBAHHBIX JUIsl U3y4yeHus: uHpopmaTuku — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kiacce — 136 gacos (4 yaca
B HEJEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD
TpeOoBaHUs TEXHUKHA O€30IaCHOCTH U TUTUEHBI PU paboTe C KOMIbIOTEPaAMU
U IPYTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpunuMnBl pabOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHYECKOE BBITIOJIHEGHHE TIPOTPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAs W JOJrOBpeMeHHass mnamsitb. OOMEH JaHHBIMH C
OMOIIbI0 IUH. KOHTpOJIEphl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE TEHAEHIINN PA3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHUM. [lapannensHpie
BBIYMCIIEHN. MHOTOIIPOLIECCOPHBIE CHCTEMBI.

CynepkoMmbroTepsl. Pacnpeseni€éHHble BBIYMCIUTENbHBIE CUCTEMBI U 00paboTKa
OonbIIMX JaHHBIX. MoOOWIbHbIE ULU(GPOBBIE YCTPOMCTBA U HUX pOJb B
KOMMYHHUKAIUAX. BCTpoeHHBIE KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpamMMHOe obecriedeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bujbl
IpOrpaMMHOro obOecrneueHuss U ux HazHadeHue. OcoOeHHOCTH NPOrpaMMHOIO
oOecrieueHuss MOOWJIBHBIX ycTpoilcTB. [lapamiensHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecnedeHue. OrnepaluoOHHBIE CHUCTEMBI. Y TUJIUTHI.
HpaiiBeppl  ycTtpoucTtB. HMHCTaImmsiuuss U JEUHCTAULSALMUSA  IPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cuctembl. [IpuHUUMIIBI pa3melieHuss ¥ UMEHOBaHHUsS (aiIoB B
nosiroBpeMeHHou namatu. [llabnonsl 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JluneH3npoBanue MporpaMMHOTO oOecrieueHus
U UPpoBbIX pecypcoB. [IponpuerapHoe u cBoOOIHOE MPOrpaMMHOE OOECIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUECKOE UCII0Ib30BAHUE TPOTPAMMHOTO 00ECTICYEHUS U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaEMas 3aKOHOJATEIbCTBOM
Poccuiickonn ®enepaunu 3a HENPABOMEPHOE MCIIOIB30BAHUE IPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMNBI TOCTPOEHUS U anllapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX CETEM.
CereBblie npotokosbl. Cetb MHTEpHET. Anpecanus B cetn MHTEpHET. [IpOTOKOIEI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenne IP-cetm Ha mojaceTH ¢ momomipi0 Macok mnojacereil. CereBoe
agMuHucTpupoBaHue. [lolyyeHre JaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3U C y3j10M ceTu. OrnpenesieHue Mapuipyra IBUKECHUS
IMAKETOB.



Bunet  pestenbHocth B cetu  HHtepHer. CepBuchl  MHTepHerTa.
['eonndopmarmonspie cucTeMbl. ['€0JOKAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHH
(HampuMmep, JOKarus MOOWIIBHBIX Tele(OHOB, OMpEeeiICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), ~HTEpHET-TOPTOBIIsL, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciayru. ColuanbHbIE CETU —
OpraHu3anys KOJUIEKTUBHOTO B3aUMOAECUCTBUS M OOMeHa JaaHHbIMU. CeTeBoi
ATHKET: TpaBHJia TMOBEACHUS B KuOeprmpocTtpaHcTBe. [Ipobrema MOITMHHOCTH
nostyueHHoi uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M AKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJoruil. O0mue mpoOaemMbl 3allUThI
uHbopMaluu 1 HHPopMaIoHHOM 6e3onacHocTH. CpeacTBa 3alUThl HHPOPMAIIH
B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETSAX U ABTOMATU3UPOBAHHBIX HH(DOPMAITMOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHPOPMALIMOHHONW O€30IaCHOCTH.

[IpenoTBpanieHue HECAaHKIIMOHUPOBAHHOTO JocTyna K JIMYHOU
KOH(HICHIIMAIbHON MH(POPMALIMH, XPAHSILIENHCS Ha NEPCOHATBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoOiicTBax. BperoHocHOE mporpaMMHOE 0OecriedeHre U CrocoObl
O0prOBbl C HUM. AHTUBUPYCHBbIE MporpamMmbl. OpraHuzanus JIUYHOTO apXHBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[Iudposanne nanubix. CUMMETpUYHBIE U HECUMMETpUYHbIe U PpbI. [Lndpbl
npocroit 3amensl. [udp Lezaps. [ludp Bukenepa. Anroputm mmdposanust RSA.

Teopernyeckne 0cCHOBBI HHpOPMATHKH

Wudopmanusi, nanueie u 3HaHusA. MHGOpMalMOHHbBIE MPOLIECCHl B MPUPO/IE,
TEXHUKE U OOIIECTBE.

HemnpepbiBHBIE W JUCKPETHBIC BEIUYMHBI W CUTHAIBL. HeoO0XoamMocTh
JTUCKpeTU3aly WH(pOpMaIuu, NpeaHa3HauYeHHON [JIs XpaHeHWs, Mepefadyu |
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHWe. PaBHOMEpHbIE W  HEpPaBHOMEpPHBIE  KOBIL.
JlexonupoBaHue COOOUICHHM, 3aMCAaHHBIX C TOMOIIbI0 HEPaBHOMEPHBIX KOIOB.
VYcenosue ®ano. [loctpoeHne OAHO3HAYHO MOEKOAUPYEMBIX KOJOB C IOMOILBIO
nepeBa. EnvHuIbl U3MepeHus: KoaudecTBa nHpopmauu. An@aBUTHBIN TOIX0 K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cuucienus. Pa3BEpHyTas 3amuch IENbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBa MNO3UWLIMOHHOW 3alUCH  YHUCHa:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTH YKCIIa HA OCHOBAHHE CUCTEMBI
CUMCIIEHUA. AJITOPUTM TEpEeBOa LEIO0ro Yncia u3 P-uyHoM CUCTEMBbI CUUCIIEHUS B
JNECATUYHYI0. AJTOPUTM TIEpEeBOJla KOHEYHOW P-muyHOW npo0Ou B NECSITHYHYIO.
ANTOpUTM NEpEeBO/Ia UENOro YUCIa U3 TeCATUYHON CUCTEMBI CUHCIIEHNs B PUuHy1O.



[lepeBosi KOHEUHOH JeCATUYHOW apoOu B P-nuHyro. JIBomyHas, BOCbMepUYHAs U
HIECTHAAUATEPUYHAS CUCTEMBI CUUCIICHUS, CBSA3b MEXKIYy HUMH.

ApudmMernueckue omepandd B MO3WIIMOHHBIX CHCTEMax CYHUCICHHS. TpowdHas
YPaBHOBEILICHHAS! CUCTEMA CUUCICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne tekctoB. KomupoBka ASCII. OpHoOailTHBIE KOJIUPOBKHU.
Crangapt UNICODE. Komuposka UTF-8. Ompenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpakenuit. OreHka  UHGOPMAIIMOHHOTO  00BEMaA
rpauYIeCKuX JaHHBIX TPU 33JaHHBIX PA3PEIICHUN U TITyOMHE KOTUPOBAHMS I[BETA.
[[BetoBhie Momenu. BexropHoe xommpoBanue. dopmatel rpaduaeckux (Hausos.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHOOPMAITMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHaTve BbIcKa3biBaHUA. BbIcKaszbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI1€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omeparuu. Tabmuiel UCTUHHOCTU. JlorHyeckue BBIpAXKEHUS.
Jlormueckue ToXxzaecTBa. J[OKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C IOMOIIBIO
TaOJIUIl MICTUHHOCTH. JIorndeckue onepanuu 1 ornepaluy HajJ MHOKECTBAMH.

3aKoHBl aNreOpbl JIOTUKU. ODKBHUBAJICHTHBIE NMPEOOpPa30BaHUS JIOTUYECKUX
BbIpaXECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornueckue (yHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMYECKUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [10HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  ¢Gopmbl  Jorudeckux  BbipakeHuil.  CoBepIlICHHbBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBICE HOPMAJIbHBIE (OPMBI, aNTOPUTMBI HUX
MOCTPOCHMUS IO TaOJIUIIE UCTUHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Muoropa3psaabeii cymmarop. [locTpoeHue cxem Ha JIOTMYECKHX 3JIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3alKCh JIOTHUYECKOTO BBIPAKECHUS 10
JIOTUYECKOMN CXEME.

[IpencraBnenne MENbIX YUCEN B MaMSATH KOMIIbIOTEpa. OrpaHUYEHHOCTH
JAarna3oHa 4Yucell MpU OIPAaHWYEHHM KoJiMuecTBa paspsaoB. llepenonHeHue
pa3psTHON CeTKH. be33HaKkoBBIC M 3HAKOBBIC JIAaHHBIC. 3HAKOBBIH OWT. JIBOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie noruyeckue omnepauuu. Jlormyeckuid, apudmeTnueckuii u
nuknnyeckuin  caBurn.  [lludpoBanne ¢ momompi0 TOOUTOBON — Omeparuu
«uckirovaromee NI ».

[IpencraBneHne BEHIECTBEHHBIX YHMCEN B MAaMATH KOMIIbIOTEpA. 3Hayallas
4acTh M MOPSAIOK yucia. /[nama3zoH 3HaueHUM BEIIECTBEHHBIX uuncel. [IpoliaeMbl



XPaHEHHsI BEIIECTBEHHBIX YHUCEN, CBA3aHHBIE C OrPAHMYEHHUEM KOJIMYECTBA
pa3psaoB. BrlnonHeHwe omnepanuii ¢ BEMIECTBEHHBIMM YHUCJIAMH, HAKOILJIEHUE
OIITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI H IPOrPaAMMHPOBaHUeE

OmnpeneneHrne BO3MOXKHBIX PE3YyJbTaTOB paOOThHl MPOCTEMIINX aJrOpPUTMOB
YIOPABJICHHUS] HMCIOJHUTEISIMU M BBIYMCIUTENBHBIX aIrOpuTMOB. OmnpeneneHue
UCXOAHBIX TAHHBIX, PU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Orarnbl peleHns 3a1a4 Ha KOMIIbIoTepe. THCTpyMEHTaIIbHBIE CPECTBA:
TPAHCIATOP, OTIATYUK, NPOPUIMPOBIIMK. Kommuisduus W HHTEpHpeTanus
nporpamm. BupTyanbHble MalllHBI.

WuTerpupoBanHas cpena pa3paboTku. MeToasl  OTIaAKM  MPOTpaMM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabmuu. Otnagoussii BbiBoA. llomarosoe
BBITIOJTHEHUE MTPOTpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tunbel JgaHHBIX:
LIEJI0YMCIIEHHbIE, BEIIECTBEHHBIE, CAMBOJIbHBIE, Iornueckue. Bersnenus. CiaoKHbIe
ycnoBus. luknel ¢ ycmoBueM. [{ukinbel mo mepemeHHOW. B3anmmo3zameHseMOCTb
pa3iIMyHBIX BHJIOB 1LUKIOB. MHBapmanT 1ukia. CocraBieHue IUKIA C
UCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKJIA.

JIOKyMEHTUPOBaHHE nporpamm. Mcronb3oBaHME KOMMEHTapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIIUH JJIs [TOJIb30BATENS.

AnropuTMbl 00paOOTKM HATypajbHBIX YHUCEN, 3alMCaHHBIX B MO3WLMOHHBIX
CUCTEMax CUMCIICHUS: pa30HeHNE 3al1CH Yncia Ha OTAENIbHbIE U(PPbI, HAX0XKICHUE
CYMMbI U TpOU3BEACHUA LHUPpP, HAXOKICHHE MaKCUMaIbHOM (MUHUMAJIBHOMN)
uupsI.

HaxoxaeHue Bcex MpOCTHIX YMCeN B 3aJaHHOM Juanas3one. IIpencraBnenue
yuciia B BUI€ HabOopa MPOCThIX COMHOXKUTENEH. AJTOPUTM OBICTPOrO BO3BEICHMUS B
CTEIIEHb.

OOpaboTKa JaHHBIX, XpaHSIIUXCA B aiinax. TeKkcToBbIE U JBOMYHBIE (ailiibl.
daitnoBbie nepeMeHHbIe (paitnoBble yka3zaTenn). Yrenne u3 daiina. 3anuck B (aidi.

Pa36uenue 3amaun Ha moazamaaun. Iloamporpammel (Iponeaypbl U YHKITUN).
Pexypcus. PexypcuBHble 00bekThl ((PpakTasibl). PexkypcuBHbIE HOpouEAyphl U
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHAAPTHOM OMONMOTEKH s3bIKa MPOTPaMMHUPOBAHUSI.
[Monkmtouenue  OMOIMOTEK  MOAMNPOTPaMM  CTOPOHHHUX  IPOU3BOJUTEINICH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnenusie MeToAbl. TouHOE M MpUOIMIKEHHOE pelieHus 3a1auu. YnucaeHHbie
METO/Ibl PEILIEHUs YpaBHEHMI: METOj rnepedopa, METOJ MOJOBUHHOTO JIEJIEHUS.
[Tpubnxk€HHOE BHIYKMCICHUE JJIMH KPUBBIX. Bhrumcienue momaneit ¢uryp c



MOMOIIbIO YUCJIEHHBIX METOJ0B (METOJ MPSMOYTrOJbHUKOB, METOJ Tpareuui).
[Touck wmakcumyma (MUHHUMYMa) QYHKIMH OJHOM TEPEMEHHOW METOJIOM
MIOJIOBUHHOT'O JIEJICHHS.

OOpaboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (PYHKIIMM  s3bIKa
POrpaMMUPOBAHUS JUIsI 0OPAOOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: TIOJICUYET KOJTMUECTBA MOSBICHUI CUMBOJIA B CTPOKE, pa3OneHue
CTPOKH Ha CJIOBA MO MPOOEIbHBIM CUMBOJIAM, TIOMCK MOJCTPOKH BHYTPH JAaHHOU
CTPOKH, 3aME€HA HAaJIEHHON MOACTPOKH Ha APYTYIO CTPOKY. ['eHepaius Bcex ClIoB B
HEKOTOpOM  andaBuTe,  YIOBICTBOPSIONIMX  3aJaHHBIM  OTPAaHUYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TIOCHIEIOBATEIBHOCTH 4YHWCET. BbramcieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MACCHBA WJIM YMCIIOBOU MOCIEOBATEIBHOCTU (CYMMBI,
MPOU3BEJCHUS, CPEHEro apu(pPMETHUEeCKOro, MUHUMAIBHOTO U MaKCHUMAaJIbHOTO
AIIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YIOBJIECTBOPSIOMIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN OKUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTtupoBka ogHOMEPHOTO MaccuBa. IIpocTeie METOABI COPTHUPOBKU (METOA
My3bIpbKa, METOJI BbIOOpA, COPTHUpOBKa BcTaBKamu). COPTHUPOBKA CIHMSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). JIBoMuHBI NOHCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHBbIE MacCUBBI (MaTpuilbl). AJTOpUTMBI O0OpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JHEHHE JBYMEPHOIO YMCJIOBOTO MAcCHBa M0 33JaHHBIM IIpaBUJIaM,
MOUCK 3JIEMEHTA B JIBYMEPHOM MAacCHBE, BBIUMCICHHUE MaKCuMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAaCCHBa, IEPECTAaHOBKA CTPOK M CTOJOIOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcTtoBeil mponeccop. PemaktupoBanne u dopmarupoBanue. I[IpoBepka
opdorpadun u rpammatuku. CpeicTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Hcnons3oBanue  ctuied.  CTpYKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHocku, ornabieHue. KoinekTuBHas paboTta ¢ JOKYMEHTaMH.
NHCTpyMEHTBI pelEeH3UpPOBaHUs B TEKCTOBBIX Ipoueccopax. OOIauHble CEPBUCHI.
JenoBas nepernucka. Pedepar. [IpaBuiia nutupoBaHus HICTOYHUKOB U OPOPMIICHUS
oubnuorpaduueckux ccbuiok. OpopMieHUe CIUCKa JIUTEPaTyphl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOM TEKCTAa. TEXHUYECKHE CpPEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 3a/laud aHAIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukaiys, KiacTepu3alusa, aHaidu3 OTKJIOHeHui. [locienoBaTenbHOCTH
pelleHust 3a7a4d aHajdu3a JIaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE JaHHBIX,



BU3YyalIM3alMs JTaHHBIX, MHTEpIIpeTanus pe3yiapTaToB. [IporpaMMHbIE cpeacTBa u
MHTEPHET-CEPBUCHI 17151 00paOOTKU M MpeACTaBIeHUs JaHHBIX. bosbinne naHHbIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHbli aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOUIBIO 3JEKTPOHHBIX TaOMuL. BbruncieHue cyMmsl,
CpeIHero apupMeTHIECKOro, HauOOJBIIEr0 (HAMMEHBILIET0) 3HAUEHUs IUaIla30Ha.
Breruncnenne kosdduimeHta KOppensuuu JBYX psioB naHHBIX. [locTpoeHue
CTOJOYATHIX, JUHEWYaThIX M KPYroBeIX juarpamMm. Iloctpoenue rpaduxos
¢ynkuii. [logOop nMHUM TpeH[a, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOE pelleHWe YpaBHEHUH C TOMOIIBIO MOAOOpa MapameTpa.
OnTuMu3anys Kak NOMCK HAaWIy4ylIero pelieHHs B 3aJlaHHbIX ycioBHsX. LlemeBas
bynkus, orpannyeHus. JIokanbHblie U I100aTbHBI MUHUMYMBI 11€J1IeBOH (DyHKIIUU.
Pemmenue 3a1a4 ONTUMHU3AUH C TIOMOLIBIO JIEKTPOHHBIX TAOJIHULL.

11 KIIACC

Teopernuyeckne 0CHOBbI HH(POPMATHKHU
TeopeTndeckue TMOAXOJAbI K OILIEHKE KOJu4YecTBa HHQOpMaiuu. 3aKoH

apnutuBHOCTH HMH(opManuu. Popmyna Xaptiu. MHopmanus U BEpOSTHOCTD.
®opmyna llleHHOHA.

Anroputmel  cxkatusi gaHHbIX. Anroput™ RLE. Anroputm Xaddwmana.
Anroput™m LZW. AIroput™msl cxxaTust JaHHBIX C IOTEPSIMU. Y MEHBILIEHUE ITyOUHBI
KoJrpoBaHus 11BeTa. OCHOBHBIE e anroputMoB cxkatus JPEG, MP3.

CkopocTh mepenadd JaHHBIX. 3aBUCUMOCTb BPEMEHM I€pelayd  OT
MH(OPMAIMOHHOTO O0BEMA JTAHHBIX M XAPAKTEPUCTUK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUSl OIIMOOK mpu 1mepenade JgaHHbIX. Koabl, Mo3BosOMINE
OoOHapyXMBaThb M HCHPABIATH OIIMOKM, BO3HUKAIOIIME MpPH Mepefadye JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cUCTEMBI M UX B3aumoiericTBre. CucTeMHbIN 3(h(exT.
VYrpasnenue kak HHGOPMAIMOHHKIN nporiecc. OOpaTHast CBS3b.

Mopnenn u monenupoBanue. Llens MoaenupoBanusi. COOTBETCTBHE MOJEIU
MOJEIIUPYEMOMY OOBEKTY WJIM MPOLECCYy, eI MOAEIpoBaHus. PopManuzanus
MIPUKJIAIHBIX 3a]a4.

[IpencraBieHne pe3ynbTaToB MOJEIUPOBAHUS B BHIE, YIOOHOM is
BOCHIpUATHUS yenoBeKkoM. ['paduueckoe npeacTaBieHne TaHHBIX (CXEeMbl, TaOIHIIbI,
rpadukn).

I'padbl. OcHoBHBIe noHSATHSA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHULl, CIUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3aJad, CBSI3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHHUE



ONTUMAJIBHOIO IYTH MEXAy BepIIMHaMu rpada, OIpeneIeHre KOJINYECTBa
pa3IMYHBIX MyTEH MEX]ly BEpIIMHAMHA OPUEHTUPOBAHHOTO AlIUKINYECKOTO rpada).

Hepesbs. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl 00xona aepesa.
[TpencraBieHne apu@MeTHUECKUX BBIpAXKEHUN B BUAE JepeBa. JMCKPETHBIE UIPHI
JIByX UT'POKOB C NoJaHOU nH(popmanuen. [loctpoenue nepesa nepebopa BapuaHTOB,
OINKCaHUE CTPATETUU UTPHI B TaOIMUYHOU (popme. BBIMTPHINIHBIE U TPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa HCKyCCTBEHHOTO MHTEIUIeKTa. CepBHUCHI MAlIMHHOIO IIEPEBOAA U
pacnio3HaBaHusl ycTHOM peun. KoruutuBHble cepBUCH. WneHTHQUKAUSA U TTOUCK
N300paKECHU, pacrio3HaBaHUe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmomp3oBaHue METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B oOydarolmux cuctemax. Vcronb3oBaHHE METOJO0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B poOoToTeXHUKe. MHTepHeT Bemiel. [lepcnekTuBel
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI H TIPOrPpaAaMMHPOBaHUeE

dopmanuzanus NoHATUA anropurma. MamuHa TeropuHra Kak yHUBEpCaJIbHAs
Mozenb Beruucnenui. Tezuc Yépua—TwropuHra.

OneHka CIOXHOCTH BbIYMCIEHUW. Bpemsi paboTbl U 00BEM HCMOIB3YEMOM
naMaTd, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbBIX. OleHka
ACUMIITOTUYECKOW  CJIOKHOCTH QJITOPUTMOB. AJTOPUTMBI  IOJWHOMHUAIBHOU
cioxxHocTH. [lepebopHbie anroputmsl. [Ipumepsl pa3auuHbIX alTOPUTMOB PELLICHUS
OJIHOM 3aJ]auM, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpocThIX uMCeNn B 3aJlaHHOM JUana3oHe C MOMOLIBI0 aJropuTMa
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpaKEHHUS).  XDII-TAOJIHIIHL.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTA.

Crexku. AHanu3 MpaBWIBHOCTH CKOOOYHOTO BbIpakKeHUs. Brluucienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOUN PpopMme.

Ouepenu. Mcnionp3oBanue ouepean st BDEMEHHOTO XPAHEHHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHHMMaJIBHOIO OCTOBHOIO JI€peBa
B3BEIIEHHOTO CBSI3HOI'O HEOpUEHTHpoBaHHOro rpada. KomudecTBo pa3nuyHbIX
nyTed MeXAy BEpIIMHAMHU OPHUEHTUPOBAHHOIO alMKINYECKOro rpada. AJIroputm
JIeKCTpBI.

[epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. JIBOMYHBIE
(Ounapubie) gepeBbs. llocTpoeHue nepeBa Ui 3aJaHHOTO apU(PMETHUYECKOTO
BbIpakeHUs. PexypcuBHbIe anropuTmbl o0xoja aepesa. Mcmonb3oBaHue cTeka M
ouepenu sl 00Xo/a JiepeBa.



JluHamMpyeckoe NpOrpaMMHpPOBAaHHME KaK METOJ peleHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3yJbTAaTOB. 3aJadyH, pellaeMble C IOMOUIBIO
JUHAMHYECKOTO TPOrpaMMHUPOBAHUSA: BBIYHMCICHHE PEKYPCHUBHBIX (DYHKIHUH,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3314l ONTUMHU3ALIHH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U
kiaccbl. CBolcTBa U MeTOAbl 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIM3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO IMOAXOJA.
Wukarncynsuuys, HacleJ0BaHue, TOJIUMOP(HU3M.

Cpensl ObicTpoil pa3paboTku mnporpamM. IIpoektupoBanue wuHTEpdeiica
noJib3oBaTess. Mcnonb3oBaHue rOTOBBIX YIPABIIIEMbIX AJIEMEHTOB JJISl TOCTPOSHUS
uHTepderica.

O0630p A3BIKOB nporpamMmmupoBaHusi.  [lonarue o napagurmax
IpOrpaMMHUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTMHU

OTanbl  KOMIBIOTEPHO-MATEMATUUYECKOTO  MOJCIUPOBAHUS:  IMOCTAHOBKA
3a/1auu, pazpaboTka MOJIEIH, TECTUPOBAHUE MOJIEIH, KOMIBIOTEPHBII HKCIIEPUMEHT,
aHaJIU3 Pe3yJbTaTOB MOICIUPOBAHUSI.

JuckpeTusanusi Npyd MaTEMaTUYECKOM MOJEIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MoaenupoBanue ABuxkeHus. MojienupoBanue OMOIOTHUUECKUX CUCTEM.
Marematuyeckue MOJAEIM B IKOHOMHUKE. BBIUHCIHTEIbHBIE SKCIEPUMEHTHI C
MOJEISIMHU.

O6paboTka pe3ynbTaTOB HKCHEpUMEHTa. MeToJ HauMEHbBIIUX KBaJpaToB.
OneHka YHCIOBBIX MAapaMETPOB MOJEITUPYEMBIX OOBEKTOB M  IMPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctapie  Momenmu.  Meronel  Monte-Kapno.  MmurtannonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensuUOHHBbIE) O0a3bl JaHHBIX. Tabnuma — mnpeacTaBiIeHUE
CBeJicHUII 00 OJHOTHITHBEIX OoOBekTax. Iloime, 3ammch. Kirou Tabmwmiel. Pabora ¢
roToBOM 0a30¥l NMaHHBIX. 3amojiHeHWe Oa3bl MaHHbIX. [lOMCK, COPTHpPOBKA H
buabTpanys TaHHBIX. 3alpoChl HAa BBHIOOPKY AAHHBIX. 3aMpoChl ¢ MapaMeTPaMH.
Brruncnsiemsie nmosis B 3ampocax.

MmuoroTtabiuunbie 0a3bl JaHHBIX. THIBI CBsI3el MEXKTy Tabnuiamu. BuenrHuit
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npuiioxkenus. [IoHsITHE O CEPBEPHON M KIIMEHTCKOM 4acTAX CauTa.
TexHonorus «KJIUEHT — CEpBep», €€ NOCTOMHCTBA M HeAOoCTaTKU. OCHOBBI SI3bIKA
HTML u xackaanbix Tabmun ctuneit (CSS). Cuenapuu Ha s3bike JavaScript.

®dopmbl Ha BEO-CTpaHHUIIE.



Pa3menienne BeO6-caliToB. Ycimyra XocTuHra. 3arpyska (aiijioB Ha CauT.

BBoj n300pakeHnit ¢ KCTIONb30BAaHUEM PA3IMYHbIX IU(PPOBHIX YCTPOICTB
(undpoBsIX PoTOaNNaPaTOB U MUKPOCKOTIOB, BUJICOKAMED, CKAHEPOB U IPYTUX
ycTpoiicTB). I'padpuueckuii penaktop. Pazpemenue. Kanpuposanue. Mcnpasnenue
nepcrekTuBbl. [ uctorpamma. Koppekuus ypoBHel, KOppEKIUs LIBETA.
OO6ecuBeurBaHUE IBETHBIX M300paskeHui. Perymib. PaGoTa ¢ obnactsamu.
OUIbTPHI.

MHuorocnoiinele n3o0paxeHus. TekctoBble ciou. Macka cios. Kanambl
CoxpaHneHnue BblIeNeHHOW oOsiactu. [loAroToBka MiuIFOCTpanuii 71l BeO-CalTOB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas rpaduka. IlpumutuBel. HW3MeHeHHe moOpsiaKa SIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmuposka. Kpusbeie. dopMarsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHue KOHTYpPOB. BeKTOpu3anus pacTpoBbIX U300paKEHUN.

[IpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAaHUS TPEXMEPHBIX Mojeiel. CeTouHbIe
Mozaenu. Marepuanel. MojenupoBaHue HCTOYHHUKOB —OcBemleHus. Kamepsl.
AnnutuBHble TexHONOruM (3D-nipuHTEpHl). [IoHATHE O BUPTYyaIbHON PEAIBHOCTH U
JIOTIOJTHEHHOM PEaIbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJabTaThl  OTPAKAOT TOTOBHOCTH H  CIIOCOOHOCTH
O0yJarommxcss PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH MO3UITUCH
JUYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHCHTAIii, TO3UTHUBHBIX BHYTPCHHHUX
yOXKIEHNUN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSM  POCCHIMCKOTO
oOIIecTBa, pacUIMpPeHNe KU3HECHHOTO OMBITA M OIBITA JIEATCILHOCTH B IPOIIECCE
peaNmM3ani  CpPeACTBaMH  y4eOHOTO MpeAMeTa OCHOBHBIX  HaIpaBJICHHUN
BOCITUTATEIBHOU JIEATETLHOCTH.

B pesynapraTte wusydeHus WHPOPMATUKH HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHus y oOyuaronierocst 0yayT chOpMUPOBAHbI CIEAYIONIUE JTUYHOCTHBIC
pe3yabTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:
OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA

U IPaBOIOPSIKA, COOJIOJAEHHE OCHOBOITIOJAraOIIUX HOPM HH()OPMAIMOHHOTO
npaBa ¥ MHOOPMAIHOHHON 6€30II1aCHOCTH; TOTOBHOCTH IIPOTHBOCTOSATE UIAEO0JIOTUU
SKCTpEMH3MA, HAalMOHAIW3Ma, KCeHO()OOWH, AMCKPUMHHALMU II0 COIHAIBLHBIM,
PEINIHO3HBIM,  PAacoBBIM, HAIMOHAJIBHBLIM  HpPU3HAKAM B  BHUPTYaJbHOM
IPOCTPAHCTBE; 2) MATPHOTHYECKOr0 BOCHHUTAHHS: IIEHHOCTHOE OTHOIICHHE K
UCTOPUYECKOMY HACIEAMIO, JOCTIKEHHSIM PoccuM B HayKe, HCKYCCTBE,
TEXHOJIOTUSAX, ITOHMMAHHE 3HAYEHHS HHPOPMATUKA KaK HAyKd B JKH3HU
COBPEMEHHOT0 O0IIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OPMHPOBAHHOCTL HPAaBCTBEHHOI'O CO3HAHUS, DJTHYECKOTO ITOBEICHHUS,
CIIOCOOHOCTh OLIEHHBATh CHUTYallMI0 M I[PHHHMATh OCO3HAHHBIE pEIIEHH,
OPHEHTHPYICH Ha MOPAJILHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B CETH
WNuTtepHer;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:

3CTETHYECKOE OTHOILCHHUE K MHUPY, BKIIIOYask 3CTETHKY HAyYHOI'O U
TEXHHUYECKOIO TBOPYECTBA;, CIIOCOOHOCTh BOCIPHHHMATH pa3IM4YHBIE BUJIEI

HCKYCCTBa, B TOM YHCJIE
OCHOBAHHOTO Ha KCIIOJIE30BaHUK HH(OPMAILIMOHHBIX TEXHOJIOTHIA;

5) pu3nuecKoro BOCHUTAHUA:



cOpPMHPOBAHHOCTh  3JI0POBOIO M Oe€30MacHoro  obpaza  >KHU3HHU,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO, B TOM YHCIIE 32 CUET COOITIOICHUS
TpeOOoBaHMII  O€30MacHON  OSKCIUTyaTalldd  CPEACTB  MH(OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) TPYA0BOr0 BOCIIMTAHUSI:

TOTOBHOCTh K AaKTUBHOM JESTEIBbHOCTH TEXHOJIOTMYECKOW W COLHAIBHOMU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHATh TaKylO0 JIESITENIbHOCTh; HHTEpec K cdepaMm mnpodeccuoHaTbHON
NEATETbHOCTH, CBSI3aHHBIM ¢ HMH(POPMATUKOW, MPOTPaMMHUPOBAHHEM U
WH()OPMAITMOHHBIMA TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JOCTIDKCHHUSX HAYKH
uHQOpPMATUKA W  HAYYHO-TEXHHUYECKOTO TMporpecca, YyMEHUE COBEpIIaTh
OCO3HAHHBIA BbIOOp Oyaymied mnpodeccur W pealrd30BbBIBATH COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl; TOTOBHOCTh M  CIIOCOOHOCTH K OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS

OCO3HaHME rI00aJTbHOTO XapaKTepa FIKOJIOTHYECKUX MPoOJIeM U yTel ux
pEIICHMSI, B TOM qucIe c y4ETOM BO3MOXKHOCTEH
WH()OPMAITMOHHOKOMMYHUKAITMOHHBIX ~TEXHOJIOTHH; 8) IeHHOCTH HAy4YHOIO
MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKH, JOCTHIKEHUSM HAyYHO-TEXHUUYECKOTO IIporpecca u
OOIIECTBEHHOM MPAKTUKH, 32 CYET TOHUMAHUS POJIM MH(POPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB W HH(DPOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
uuppoBoil TpaHchOpMALIMM MHOTHX C(ep MKU3HH COBPEMEHHOrO OOILECTBa;
OCO3HAHUE IIECHHOCTH HAyYHOU JIEITEIbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

B nporiecce nocTuKeHUs! TMUHOCTHBIX PE3YJIBTATOB OCBOSHUS ITPOTPAMMBI 110
nHpopMaTHKe y OO0YYarOUIUXCSl COBEPIICHCTBYETCS SMOLMOHAIBHBIA HHTEIICKT,
npeAnoiaraloniuii choOpMUPOBAHHOCTb:

CaMOpETYyJIMPOBaHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHUE, CIOCOOHOCTh aJalTHPOBATHCA K
OMOIIMOHAJILHBIM M3MEHEHUSM U TPOSIBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTUBAIIMH, BKIIOUYAIOIICH CTpEMIICHUE K TOCTUKEHUIO 11U U YCIIEXY,
ONTUMH3M, HWHUIIMATUBHOCTh, YMEHHUE JICMUCTBOBAaTh, MCXOAS U3 CBOHUX
BO3MOYKHOCTEH; IMIIATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh TOHMUMATh AMOIIMOHAILHOE
COCTOSIHUE JIPYyTUX, YYUTHIBAaTh €r0 TIPH OCYIICCTBICHHM KOMMYHHUKAIIHH,



CIOCOOHOCTh K COYYBCTBUKO M COIEPEKMBAHUIO, COLIMAJIbHBIX HABBIKOB,
BKJIFOYAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare wu3ydeHuss WHPOPMATHKH Ha YpPOBHE CPEIHErO OOIIEro
oOpazoBanust y oOyuwatomierocsi OyayT cOpMHUpPOBaHBI MeETaNpeAMETHbIC
pe3yIbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX yYEOHBIX NEHCTBHAX, a UMEHHO —
TIO3HABATEIbHbIC YHUBEpPCAIbHbIC y4eOHBIC JEHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAIbHBbIC y4eOHBbIEC ACHCTBHS, PETYJSATHBHBIC YHHBEpCAJIbHBIC Y4eOHBIC
JICVCTBUS, COBMECTHAS JACSITEIHHOCTb.

IMo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe qeicTBHs 1)

0a3oBble JJOrHYEeCKHE eiiCTBHSA:

CaMOCTOATENBHO  (QOPMYJIMPOBATH M AKTyaJIU3UPOBATH  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE; YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK WIIH
OCHOBAHUS JIJI1 CPABHEHUS,

Kiaccuukanmu M 00O0OIICHUS; ONPEAENsTh LENu JESITeIbHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUHU UX
JIOCTUKEHUSI; BBISBJISATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PacCMaTPUBACMBIX

SBJICHUSIX; pa3pabaThiBaTh IUIAH pEHICHUS MpoOJeMbl ¢ YYETOM aHalIM3a

MMEIOLIUXCS
MaTepUaJIbHBIX W HEMaTepPUAJbHBIX PECYpCOB; BHOCHUTh KOPPEKTHBHI B

NesATEeIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LEeJsIM, OIEHUBATh PHUCKH TOCIEACTBUI JESATEIBHOCTH; KOOPAMHUPOBATH U

BBITIOJIHATH PA00TY B YCIOBUAX PEATbHOTO,

BUPTYaJIbHOTO W  KOMOWHHUPOBAaHHOTO  B3aWMOJICHCTBUS;  Pa3BUBATH

KPEAaTUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJIE€Th HaBbIKAMHU y4€OHO-UCCIEI0BATEIbCKON U TPOECKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi npo0sieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHHS MTPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJOB MMO3HAHUS;, OCYIIECTBIISATh PA3IMYHbIC BUIbI AEATEIBHOCTH MO
MOJIYYEHHUIO HOBOT'O 3HAHMSI, €M0 UHTEPIPETALIMU, TPEOOPa30BaAHUIO U IPUMEHEHUIO
B Pa3JIMYHBIX YUYEOHBIX CHUTYyaIlUsX, B TOM YHCJI€ MPU CO3JaHUM YUEOHBIX H
COIMAJIBHBIX MPOEKTOB; POPMUPOBATH HAYYHBIN TUI MBIIIJICHUS, BIaJACTh HAYYHOU
TEPMHUHOJIOTHEH,



KITIOYEBBIMH TOHSATHUSIMU U METOJIaMH; CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC
3a1auu B 00pa3oBaTEIbHON
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITH TIPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyaJlM3WpOBaTh 3aiady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHS, HAXOIUTh apTyYMEHTHI JIJIS TOKa3aTeIbCTBA CBOUX
YTBEP)KIICHUM, 3aJaBaTh TapaMeTPhl W KPHUTEPUU PEIICHUS; aHaTU3UPOBATH
MIOJIYYCHHBIC B XOJI€ PEIICHHUS 3a]a9H PE3yIbTaThl,

KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATh N3MCHEHHE B HOBBIX
YCIIOBUSIX; 1aBaTh OIEHKY HOBBIM CHUTYallMsSIM, OICHUBATh MPUOOPETEHHBIN OTIBIT;
OCYILIECTBIATH IIeJIEHANIPABICHHBIN MOUCK MEPEHOCA CPEJICTB U CIIOCOO0B

JNeUCTBUS B  NPOGECCHOHANBHYIO Cpeay; YMETh TIEPEHOCHUTh 3HAaHUSA B

M03HABATEIIbHYIO M MPAKTUICCKYIO 00JIacTH
KU3BHENIEATCIbHOCTH; YMETh HMHTETPUPOBATH 3HAHUA W3 PA3HBIX MPEAMETHBIX

o0JacTeil; BRIIBUTATh HOBBIE HJCH, MpEJIaraTh OPUTHHAIBHBIC MOIXOIBI U

pereHus,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HABBIKAMU TOJIYICHHS WH(GOPMAIIMKA U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIIATh ~ TOWCK,  aHAIW3, CHUCTEMAaTH3alUI0 |
WHTEPIpETalui0 HUHPOpPMAIMK Ppa3IUYHBIX BUJAOB U (GOPM MPEICTABICHUS,
co3/71aBaTh TEKCTHI B PA3IMYHbIX (popMarax ¢ Y4ETOM HazHAUCHUS MHGOPMAIMU U
IIEJICBOM  ayaUTOPUM, BBIOMpAs ONTUMAIbHYIO (OpMy TpEACTaBICHUS U
BHU3yaJIM3allK; OIEHWBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HWHpOpMaIuu, e¢&
COOTBETCTBHE

MPaBOBEIM W MOPaJIbHO-ITHYCCKMM  HOpPMaM; HCIOJIB30BaTh  CPEACTBa
WH(POPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHUWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX ¥ OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOII0/IEHUEM TPEOOBAHUM YPTOHOMUKH, TEXHUKH 0€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHHs, MPaBOBBIX M ATUYECKUX HOPM, HOPM HHOOPMAIIMOHHOU
0e30IacHOCTH;
BJIJICTh HAaBBIKAMH DPACTO3HABaHUSA M 3aIUTHI
nHpopmaru, nHGOPMAIIMOHHONW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) o6menmne:
OCYIIECTBIIATh KOMMYHHUKAIIMA BO BCeX cdepax KU3HH, paclOo3HABATh
HeBepOabHbIe CPEICTBA OOIICHHS, TMOHMMATh 3HAYCHUE COLMAIBHBIX 3HAKOB,



pacrno3HaBaTh MPEANOCBHIIKA KOH(IMKTHBIX CUTyallUd M CMAr4aTh KOH(IIMKTHI;
BJIa/IETh Pa3IMYHBIMU CIIOCO0aMU OOIIEHUS U B3aUMOJICICTBHS, apTYMEHTUPOBAHHO
BECTH JUAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYallMU; Pa3BEPHYTO U JIOTUYHO
U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAaHUEM

A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsl 1esiTeJIbHOCTh:

ITIOHMMATh U UCIIOJI30BATh IPEUMYILIECTBA KOMaHAHON U UHAUBUTyaIbHON
paboThI; BBIOUPATh TEMATUKY U METOIbI COBMECTHBIX JIEHCTBUM C YUETOM OOIINX
MHTEPECOB M BO3MOXXHOCTEH KaXKIOro 4Yi€Ha KOJUIEKTHBA; INPUHUMATH LIEJIU
COBMECTHOU JIESITENBHOCTH, OPTaHU30BBIBATh U KOOPJIAWHHUPOBATH JACHUCTBHS IO UX
JOCTHIKEHHUIO: COCTABIATH IUIAH EUCTBUMN, PACHIPEAEIATh POJIU ¢ YYETOM MHEHUU
YYaCTHUKOB, 00CYKJaTh PE3yJbTaTbl COBMECTHOM pabOThI; OLICHUBATh KAa4E€CTBO
CBOEr0 BKJIAJIa U KaXKI0T0 YYaCTHUKA KOMaH/bl B
o0l pe3ysbTar Mo pa3padOTaHHBIM KPUTEPHUSIM; MpEAJIaraTb HOBBIE MPOEKTHI,

OLICHUBATh UJECH C O3ULIMU HOBU3HBI,

OpPUTMHAJIBHOCTH, IMPAKTUYECKOM 3HAYMMOCTH; OCYLIECTBIATH IIO3UTUBHOE

CTPATErn4eCKOe MOBEICHNUE B PA3IUYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) caMmoopraHu3anusi:

CaMOCTOATENLHO OCYILIECTBIIATh MO3HABATENIbHYIO JEATEIbHOCTb, BBISBIISTH
poOIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/la4u B 00pa30BaTEILHOM
NEATEIbHOCTH W JKU3HEHHBIX CHUTYalUsX; CAMOCTOSTEIBHO COCTABIIATH ILJIAaH
pelieHus npooIeMbl ¢ Y4ETOM
UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW W MPEANOYTCHHUH; JaBaTh

OLIEHKY HOBBIM CUTYALUsIM; PACILIUPSITh paMKH Y4EOHOTO IIpeIMETa Ha OCHOBE

JUYHBIX MPEANOYTEHUN; eNaTh OCO3HAHHBINM BBHIOOP, apryMEHTHUPOBATh €TO0,

OpaTh OTBETCTBEHHOCTh
3a pelIeHNe; OLIEHUBATh MPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBICHUIO IIHUPOKOM 3PYIUIUU B pa3HbIX 00JIACTAX 3HAHUN, IOCTOSIHHO
NOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTb KOPPEKTUBHI B ACSTEIbHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIBTATOB LIEJISIM; BIa/I€Th HABBIKAMY MIO3HABATEIBHOM
pedIieKcHH Kak OCO3HAHMs COBEPIIAEMbIX IEHCTBUN U MBICIUTENBHBIX MPOILIECCOB,
WX pe3ylbTaTOB MU OCHOBaHUM, MCMOJIb30BATh MPUEMBI pedIeKCUM ISl OLUEHKH



CUTyallud, BbIOOpAa BEPHOIO pEILIEHUS; OLICHMBAThb PUCKH U CBOEBPEMEHHO
IIPUHUAMATh PELIEHUS 0 UX CHUKEHHUIO; IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX
IIPU AHAJIM3€ PE3yJIbTATOB

NEATEIIBHOCTH.

3) npuHATHSI ceOsl M IPYTUX:
MpUHUMATh Cce0sl, TOHUMAasi CBOM HEJOCTAaTKM M JOCTOWHCTBA; MPUHUMATh

MOTHBBI U apIYMEHTBI IPYTUX IIPU AaHAJIA3E PE3YJIbTATOB
JeSITEIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JPYTHX Ha OUINOKY;
pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3ydenus Kypca HHPOPMATUKH YriayOJE€HHOTo ypoBHS ¢ 10
Kacce 00y4aromuMucs Oy1yT JOCTUTHYTHI CIEIYIOIUE IPEIMETHBIE PE3yIbTaThI:

BJA/ICHUE TMPEACTaBICHUSAMH O pOJIM HMH(OpPMAllMM M CBSI3aHHBIX C HEH
IIPOLIECCOB B MPUPOJE, TEXHUKE U OOLIECTBE, MOHATHIMH «UHPOPMALUS»,
«MH(OPMALIMOHHBIA ~ TpOILIECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHCTEMBID»,
«cucTeMHbId 3(P(DEKT», «MHPOPMALMOHHAS CUCTEMA», «CUCTEMa YIpPaBICHUSY;

BJIaJIEHUE METOJIaMU MTOMCKa nH(popManuu B cetu UHTEepHET, yMeHue
KPUTHYECKHU OLICHMBATh MH(OpPMALMIO, OJYyYEHHYIO U3 ceTu VHTepHeT; yMeHue
XapaKkTepu30BaTh OOJbIIME JaHHbIE, NPUBOAUTH NPUMEPHl HCTOYHHKOB UX
MOJIYYEHUS U HAIIPaBJIEHUS UCIOJIb30BAHMS, YMEHUE KIACCU(UIUPOBATH OCHOBHBIE
3a/layd aHaidu3a JaHHBIX (IPOrHO3MpPOBAaHME, KiIacCU(pUKALMs, KilacTepu3anus,
aHaJln3 OTKJIOHEHUH), MOHMMATh MOCJEAOBATEILHOCTh PEIICHUS 3ajad aHaiu3a
JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLEHKA KauecTBa JaHHBIX, BHIOOD
W/WIM TIOCTPOCHHE MOJIeNH, MpeoOpa3oBaHUE MAHHBIX, BU3yaJIM3allUsl JTAHHBIX,
WMHTEpHpEeTalys pe3yiabTaTOB; MOHUMAHHE OCHOBHBIX MPUHIUIOB YCTPOWMCTBA U
(GYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAI[MOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB,
TEHJEHUUH Pa3BUTHUSI KOMIBIOTEPHBIX TEXHOJIOTHIA; BJIaJIEHUE HaBbIKaMU PadOThI C
OMEpalMOHHBIMU CHUCTEMaMH, OCHOBHBIMU BHJAMH MPOTPAMMHOT0 0OOECHedeHHUs
JUIS  peleHus Yy4eOHBIX 3a7ad [0 BbIOpAHHOW cHelMaIu3aluu; HaJudue
IIPEICTABICHUI O KOMITBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM
MUpe, 0 0a30BbIX NPUHIIMIAX OPTraHU3AUU U GYHKIUOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 O0mMX  MOpUHOUIAX  pa3padOTKu U (QPYHKIUMOHUPOBAHUS
VHTEPHETIIPUIIOKEHNM;

MOHMMaHUE YIpo3 HHPOPMAIIMOHHOHN 0€30I1aCHOCTH, UCIIOJIb30BAHHE METO/IOB
U CpEICTB MPOTHUBOJEHCTBUS STUM yrpo3am, coOirofeHue mep O0e30MacHOCTH,
MpPEeI0TBpAlAlONMX HE3aKOHHOE paclpOCTpaHEHHWE NEPCOHAIBHBIX JaHHBIX,



cobOoieHue TpeOOBaHUN TEXHHKU OE€30MAaCHOCTH W THUTHEHBI IpU padoTe C
KOMITBIOTEPAMH M JPYTUMU KOMIIOHEHTaMHU ITU(POBOTO OKPYKEHUS, MOHUMAHUE
MIPaBOBBIX OCHOB HCIIOJIH30BaHUS KOMITBIOTEPHBIX ITPOTpaMM, 0a3 TaHHBIX U PaOOTHI
B cetd MHTepHET; MOHMMaHUE OCHOBHBIX MPHUHIIUIIOB AUCKPETH3ALNU PA3TUYHBIX
BUJIOB MH(MOpMAIIMU, YMEHUE ONpenesiTh WHOOPMAIMOHHBIA 00bEM TEKCTOBBIX,
rpaU4IecKuX M 3BYKOBBIX NTaHHBIX TPH 3aJaHHBIX MMapaMeTpax JUCKPETH3aIUH,
YMEHHE OMPEENIATh CPETHIOI CKOPOCTh Nepeaun JaHHbBIX, OLICHUBATh N3MEHEHNE
BpEMEHU TMepefayd MpU HU3MEHEHWHW HMHPOPMALMOHHOTO 00bEMa JaHHBIX WU
XapaKTEePUCTUK KaHaJa CBSI3U; YMEHUE UCIIOIb30BATh MTPHU PEIICHUH 3a/1a4 CBOMCTBA
MO3UIIMOHHOM 3aMTMCH YHCEN, AITOPUTMA TOCTPOCHUS 3aMCH YMCIIa B TO3UIIMOHHOM
CUCTEME CYHCJICHHS C 3aJlaHHBIM OCHOBaHUEM W TOCTPOCHHUS YHUCIA MO CTPOKE,
coJieprKalllel 3amuch 3TOr0 YMCIa B MO3UIIMOHHON CUCTEME CUMCIICHUS C 3aJaHHbIM
OCHOBAaHHMEM, YMCHHE BBINMOJIHATh apU(METHUECKHE OIEpalid B TO3UITHOHHBIX
CUCTEMaX CUWCICHUS;, YMEHHE BBHINIOJHATh MPEOOpPa3OBaHUSA  JIOTHYCCKUX
BBIPOKEHUM, UCTIOJIB3YSl 3aKOHBI aJreOpbl JOTUKH, YMEHUE CTPOUTH JIOTHYECKOE
BBIPDOKEHHE B JU3BIOHKTUBHOM U KOHBIOHKTHUBHON HOPMalbHBIX (opmax 1o
3aJJaHHOU TaOJIHIIe ICTHHHOCTH, UCCIIE0BATh 00JaCTh UCTHHHOCTH BBICKA3bIBaHUS,
COZIEpIKaIer0 TEepeMEHHbIEe, pelIaTh HECIOXKHbIE JIOTUYECKUE YpaBHEHUS W
CUCTEMBbl YpaBHEHHUIi; TOHUMaHUE 0a30BBIX AJITOPUTMOB OOPaOOTKH YHCIOBOU H
TEKCTOBOM HWH(pOpMaIK (3amuCh YKCEN B IMO3UIIMOHHOW CHCTEME CUHCIIEHUS,
HaxXOXKJEHUE BCEX MPOCThIX YHCEI B 3aJaHHOM JAuana3zoHe, o00padoTka
MHOTOPa3PSAHBIX METBIX YUCET, aHAIN3 CHMBOJIBHBIX CTPOK M APYTHX ), aITOPUTMOB
MOWCKAa U COPTUPOBKH, YMEHHE OMpPEACNSATh CIOXHOCTh H3y4aeMbIX B Kypce
0a30BBIX AITOPUTMOB (CYMMHUPOBAHHUE JIEMEHTOB MAaCCHBa, COPTUPOBKA MAaCCHBA,
nepeOOpHBIC ATOPUTMBI, TBOUYHBIN IMOWCK) U MPUBOAWTH MPUMEPHI HECKOJIBKUX
AITOPUTMOB  Pa3HOM CJOXKHOCTUA [UJIsl DEIICHUS OJHOM 3aJaud; BJaJIeHUE
YHUBEPCAIBHBIM SI3BIKOM TPOrpaMMHpOBaHUsI BbICOKOTO ypoBHs (Python, Java,
C++, C#), npencraBieHusIMA 0 0a30BBIX THUMNAX JAHHBIX M CTPYKTypax JaHHBIX,
YMEHUE HCIIOJh30BaTh OCHOBHBIE  YIPABISIIONINE KOHCTPYKIIMH, yMEHUE
OCYIIECTBIISITh aHANU3 TPEIIOKEHHON TMPOTPaMMBbL: OTMPEACITSATh PEe3yIbTaThI
paboOThI MPOTpaMMBbI MPHU 3aJAHHBIX UCXOJHBIX AAHHBIX, OMPEAENATh, IPU KaKUX
UCXOJIHBIX JAHHBIX BO3MOXHO TMOJYYEHUE YKA3aHHBIX PE3YyJbTAaTOB, BBISBISATH
JaHHBIC, KOTOpPhIE MOTYT TIPUBECTH K OIMMOKe B padoTe TMpPOTrpaMMEl,
bopMyIMpOBaTh TPEIJIOKECHUS TO YIYUYIIEHHUIO TPOrPaMMHOTO KOa; YMEHHUE
co37aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC JIOKYMEHTHI U JEMOHCTPAIIMOHHBIC
MaTepHaibl C WCIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX
CPEICTB M 00JauHBIX CEPBUCOB; YMEHUE UCIIOIB30BATh AIEKTPOHHBIE TAOIUIIBI JIJIsI
aHanu3a, MpeACTaBiIeHUs U Oo0pabOTKH AaHHBIX (BKJIKOYAs BBIYUCICHUE CYMMBI,



CpelHero apu(pMeTHYecKOro, HauOOJIbIIET0 U HAMMEHBILIETO 3HAYEHUH, PEIICHHE
ypaBHEHUH, BHIOOP ONTUMAILHOTO PEIICHHs], MOAOOp JIMHUM TPEHIA, pPElIeHUue
3a/1a4 MPOTHO3UPOBAHUSA).

B mpouecce usydenuss kKypca MHPOPMATUKH YriayOnEéHHOTO ypoBHS 6 11
Ki1acce 00yJarouuMucs OyIyT TOCTUTHYTHI CIIETYIONTUE TIPEIMETHbBIE PEe3yIbTaThI:

YyMEHUE CTPOWTh HEPaBHOMEPHBIC KOJBI, JOMYCKAIOIINE OJHO3HAYHOE
JEKOJUPOBaHUE COOOMEeHnA (MpeUKCHBIE KOJBI), HCIOJIB30BaTh IPOCTEUIITHE
KOJIbI, KOTOPBIE MO3BOJIAIOT OOHAPYKUBATh M UCIPABIATH OMIMOKHU IPH Mepenaye
JAHHBIX, CTPOUTH KO, OOECIEUMBAIOIIMN HAUMEHBIIYI0 BO3MOXHYIO CPEIIHIOI
JUTHHY COOOIIIEHUS TIPU N3BECTHON YaCTOTE CUMBOJIOB, MOSICHATH IPUHITUIIBI PpAOOTHI
MIPOCTHIX AITOPUTMOB CXKATHS TAHHBIX; YMEHUE periaTh alTOPUTMHUYCCKUE 3a/1a4H,
CBsI3aHHBIE C aHAIM30M rpadoB (3aJa4l MOCTPOCHUS ONTUMAIIBHOTO ITYTH MEXIY
BepIIMHaAMU Tpada, ONpefesieHus] KOJIMYeCTBa PA3IMUYHBIX MYTeH MEXIy
BEpIIMHAMHU OPHUEHTHPOBAHHOTO AIMKINYECKOTO Tpada), yMEHHE HCIOJIb30BaTh
JIEPEBBS TIPH aHAJIM3E M IOCTPOSHUHN KOAOB U JIJIS IPEICTABIICHUS apU(PMETHICCKUX
BBIPOKEHUIM, TIPU PEIICHUH 3a/1a4 TIOUCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33IaHHOMY aJITOPUTMY, pa3paldaThiBaTh U 0OOOCHOBBIBATH BBIUTPHILIIHYIO
CTPATETUIO WTPHI; YMEHUE pa3pabaThiBaTh W PEAM30BBIBATH B BUIE IPOTPAMM
0a30BBIC AITOPUTMBI, YMEHHE HCIOJIL30BaTh B IPOrpaMMax JaHHBIC Pa3TMIHBIX
TUIIOB C YYETOM OTPAaHUYCHUM Ha AUANa30H UX BO3MOXHBIX 3HAUCHUM, TPUMEHSITh
IpU pEenIeHUH 3a7ad CTPYKTYPhl MAHHBIX (CIHCKH, CIIOBApH, CTEKH, OYEpE.IH,
JIEPEBBS), UCIIOIH30BaTh 0A30BBIC OTIEPAIUH CO CTPYKTYpPaMH JTaHHBIX, IPUMCHSTh
CTaHJapTHBIE U COOCTBEHHBIE TOMIPOTPAMMBI JIJIsi 00PaOOTKH YMCIIOBBIX JTAHHBIX U
CUMBOJIBHBIX CTPOK, HCIOJb30BaTh MpU pa3pabOTKe MPorpamMm OUOIHOTEKH
MOAMPOTPaMM, 3HaTh (DYHKIIMOHAIBLHBIC BO3MOXHOCTH HHCTPYMEHTATBHBIX CPEICTB
cpenbl pa3pabOTKH, YMEHHE HCIIOJIb30BaTh CPEACTBA OTJIAJAKU MPOTrpaMM B Cpesie
MIPOrPaMMHUPOBAHMS, YMEHUE TOKYMEHTHUPOBAThH MPOTPaMMbl; YMEHUE CO3/1aBaTh
BeO-CTpaHUIIBL;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX
co3/laHusi U pabOThl C HUMU, YMEHHE HUCIOJI30BaTh TaOJMUYHbBIC (PEISIUOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMpOChl B 0a3ax JaHHBIX, BBIMOJIHSATH COPTUPOBKY U
MOWCK 3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHYIO 0a3zy MaHHBIX) U
CIIPABOYHBIC CHCTEMbI, YMCHHE WCITOJIb30BaTh KOMIIBIOTEPHO-MaTeMaTHICCKUE
MOJAENW JUIsl aHalu3a OOBEKTOB MW  MPOLECCOB: (PopmMyaupoBaTh LENb
MOJICIMPOBAHUS, BBIMOJIHATh AHAJIW3 PE3yJbTATOB, TIOJYYCHHBIX B XOJC
MOJICIUPOBAHUS, OIEHUBATh COOTBETCTBUE MOJICIIH MOJICITUPYEMOMY OOBEKTY WIIH
poIeccy, MPEACTABISTh PE3YIbTaThl MOJICTUPOBAHUS B HATJISTHOM BHJIC; YMEHUE
OpPraHU30BbIBATh JIMYHOEC HWH(GOPMAIMOHHOE IPOCTPAHCTBO C HCIIOJIH30BAHUEM



pa3IMYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHWH, TMOHUMAaHUE BO3MOXHOCTEU
U(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUGPOBBIX 00pa30BaTEIbHBIX
CEpBHUCOB; TOHMMAHHWE OCHOBHBIX TMPUHIUIIOB pPaOOTHl, BO3MOXKHOCTEH W
OrpaHUYEHUS MPUMEHEHUS TEXHOJIOT M NCKYCCTBEHHOT'O MHTEIUIEKTA B PA3TUYHBIX
o0JacTsX, HaJIWYMe TMPEJICTaBICHUI O Kpyre pemaeMbX 3a1ad MAalluHHOTO
oOyueHusi (pacmo3HaBaHHs, KiIacCU(UKAIMA U TMPOTHO3UPOBAHUSA) HAIUYHE
NpeCTaBICHUNA 00 HCIONIb30BaHUN MH(POPMAIIMOHHBIX TEXHOJOTHI B Pa3IUYHBIX
npodecCHOHANIBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBo yacos DJIEKTPOHHbIE
Nent/ HaumeHoBaHue pa3jiejioB U TeM (ungposbie)
[1]
e nporpaMmalI Beero Konrpoabnbie | IlpakTuueckue o0pasoBaTe/bHbIe
paboThI paboThI pecypeel
Paznea 1. lndpoBasi rpaMOTHOCTH
KomrmbroTep - yHHBEpCAIbHOE YCTPONUCTBO
11 00pabOTKHU TaHHBIX 6
1.2 [Tporpammuoe obecnieueHme 6
1.3 KommnbrorepHsie cetn 5
1.4 WNudopmannonHas 6e30nacHOCTb 7 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
2.3 Komnbrotepnas apudmernka 7 1
Hroro mo pazueny 40
Pa3znen 3. AllroputMbl M IpOrpaMMHUpPOBaHHE
3.1 Brenenue B mporpaMmmupoBaHue 16 0.5




3.2 BcniomoratenbHbIe anropuTMbl 8 2
3.3 YuciieHHbIE METOJIBI 5 3
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
3.4 JAHHBIX 5 1
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznen 4. UndopmMaumoHHbIe TEXHOJIOTHH
41 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 25
4.2 AHanu3 Ja”HHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
Nent/ HaumeHoBaHue pa3jiejioB H TeM (unposbie)
o
s NporpamMmbl Beero Konrposbhubie | IIpakTuyeckue o0pazoBaTe/bHbIE
r
padoThI padoThI pecypebt
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNndopmanus n napopmaioHHse
11 IIPOIIECCHI 10 2.5
1.2 MonenupoBaHue 8 2
Hroro no paszneny 18
Paznen 2. AiropuT™Mbl M IPOrpaMMHpPOBaHUE
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO
2.3 IpOTpaMMUPOBAHUS 16 4.5
Hroro mo pazueny 50
Pa3nen 3. Un¢opmMannmoHHbIe TEXHOJIOTUHN
KomnbsroTepHo-maremaTnueckoe
31 MOJICIUPOBAaHHE 8 2
3.2 Ba3e!r qa"HHBIX 10 4




3.3 Be6-caiitbr 14 4
3.4 Kommprorepnas rpaduka 8 3.5
35 3D-monenupoBanue 8 3

Hroro mo pazneny 48

PesepBHoe Bpems 20

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




IMPOBEPAEMBIE HA ETD 10 UH®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHue OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHSA
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHLIMN
PasBUTHS KOMIIBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HAaBBIKAMH PaOOTHI C
OIEPALIMOHHBIMU CHCTEMaMH M OCHOBHBIMH BHJIAMH IIPOIPAMMHOIO
oOecrnieueHus 11 pelieHus y4eOHbIX 3a/1a4 110 BEIOpaHHOH clieuann3aiu

1.2

Hanuume mnpexacraBneHuit o 0a30BbIX NPUHLMIIAX OpraHU3alUd U
(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

[ToHrMaHNe OCHOBHBIX IPUHIIUIIOB AUCKPETU3ALIUN PA3JINYHBIX BUI0B
uH(popManuu

1.4

[Tonnmanue 0a30BBIX ANTOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOU
uHpopManuu (3aluch 4YKMCEI B IO3ULUOHHOM CHUCTEME CUMCIIECHHUS,
JIEITMMOCTb LIEJIBIX YMCENl; HAXOKIACHUE BCEX IPOCTBIX YUCEN B 3aJaHHOM
JquanasoHe; o00pa0OTKa MHOTrOpaspsAHBIX ILEIbIX 4YHCEd; aHaJIu3
CUMBOJIBHBIX CTPOK U JAPYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPEACTB
cpenbl pazpaboTKu

1.6

Brnanenue OCHOBHBIMU CBEACHHSIMU O 0a3ax JTaHHBIX, MX CTPYKTYpE,
CpencTBax CO3/IaHus U pabOTHI C HUMHU

1.7

ITonnMaHne BO3MOKHOCTEW U OTPAHUYEHUN TEXHOJIOTMI UCKYCCTBEHHOTO
MHTEJJIEKTa B Pa3IMYHbIX O00JIaCTAX; HaJM4uMe NpeACTaBICHUNH 00
UCIOJIb30BaHUM  MH(POPMAIMOHHBIX  TEXHOJOTMH B  pa3jIM4YHBIX
npodeccuoHanbHbIX chepax




1.8

BnageHne TeOpeTMYECKUM ammaparoM, IO3BOJSIOIUM OCYIIECTBIAThH
IIPEACTABJICHUE 3aJJaHHOI0 HATYpaJbHOI'O YMCIA B Pa3JIMYHBIX CUCTEMaX
CUMCIICHUS; BBINOJHATH MPE0oOPa3OBaHUS JIOTUYECKUX BBIPAKEHHIA,
UCTIONB3YSl 3aKOHBI anreOpbl JIOTHKH; ONpPEAeNsaTh KpaT4allIuid MyTh BO
B3BCIICHHOM rpade H KOJMYECTBO MyTell MeXIy BepIIMHAMHU
OPHEHTHPOBAHHOTO ALIMKINYECKOro rpada

Ymemo

2.1

YMeHHE HCNOIb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOMACIH IS
aHaynM3a o0OBEKTOB U IMPOLECCOB: (OPMYIHUPOBATH IIEJIb MOJECIUPOBAHMUS,
BBINIOJIHATh AHAJIU3 PE3YyJbTaTOB, MOJYYEHHBIX B XOJI€ MOJCIMPOBAHMS;
OLICHMBATh aJIEKBATHOCTh MOJICIM MOJEIHPYEMOMY OOBEKTY WU
IIPOLIECCY; MPEACTABIIATH PE3YJIBTATHI MOJEIUPOBAHUS B HATJIAHOM BUE

2.2

YMmenue kinaccupuIMpoBaTH OCHOBHBIE 33aJauyd  aHaiW3a JdaHHbBIX
(mporHo3upoBaHuUe, KJaccupuKanus, KJIaCTepH3aIHs, aHan3
OTKJIOHEHHH); TTOHMMATh TIOCJICIOBATEIIBHOCTh PEIICHUS 3a7]ad aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BBIOOp U (WJIM) TTIOCTPOSHHE MOJICIIH, TPpeoOpa30BaHKE JTaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUAd PE3YJIbTATOB

2.3

Ymenue onpenensats "HGOPMAITMOHHBIA 00bEM TEKCTOBBIX, IpaUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPU 33JJaHHBIX apaMeTpax AUCKPETU3ALUU. Y MEHUE
OTIPENIETISATh CPETHIOI CKOPOCTh TIEpeIauu JaHHBIX, OLIEHUBATh U3MEHEHUE
BpEMEHHU Tepeaadu NMpu U3MEHEHUU HH(HOPMAITMOHHOTO 00BhEMA TaHHBIX U
XapaKTEePUCTUK KaHaJIa CBSI3U

2.4

YMeHue CcTpouTh KOJ, 00€crneyrBaIoOUIMil HAWMEHBLIYI0 BO3MOXHYIO
CPEIHION0 JUTMHY COOOIIEHHS TPU NU3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonb30BaTh NPH PEHIEHUH 337ad CBOMCTBA MO3WLIMOHHOMN
3alUCH YWCEJl, aJTOPUTMBbI MOCTPOCHMS 3alMCU YHCIA B TMO3ULUOHHOMN
CHUCTEME CUHWCJICHUS C 3aJaHHBIM OCHOBAaHHUEM M TIOCTPOCHUS YHUCia TO
CTpOKE, cojepXKallled 3amuch 3TOr0 4YHciIa B TMO3MIMOHHOW CHCTEME
CUMCJICHMS C 33JJaHHBIM OCHOBAHHEM; YMEHHE BBITIOJIHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanr B TO3UIUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHHe CTPOWTH JIOTUYECKOE BBIPAKEHHWE B JU3BIOHKTUBHOW U
KOHBIOHKTHBHON HOpMaJIbHBIX (popMax 110 3a/laHHOM TalIHIle HCTUHHOCTH;
UCCIeoBaTh 00JIaCTh MCTUHHOCTH  BBICKA3bIBaHUS, COJEpIKAILEro
IIEPEMEHHBIE; PEIIaTh HECTIOKHBIE JIOTUYECKNE YPABHEHUS




2.7

VYMeHue pemarh anropuTMHUECKUE 3aa4M, CBSI3aHHbIE C aHATTM30M rpadoB
(3amauM TOCTPOCHHUS ONTHUMAIBHOIO IYTH MEXIy BepUIMHaMu rpada,
ONpEENCHUs] KOJMYECTBA PpA3JIMYHBIX IyTeH MEXJIy BeplIMHAMU
OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpaga)

2.8

YMeHHue UCIoNIb30BaTh AEPEBbs MPHU aHAIN3€ U MOCTPOCHUU KOAOB U IS
IpeJcTaBiIeHusT apu(METHUYECKUX BBIPAXKECHHUM, NpH pPEIIeHUH 3a]1ad
MOWCKAa U COPTUPOBKH; yYMEHHE CTPOUTH JEPEBO UIPHI MO 3aTAHHOMY
IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIINIHYIO CTPATETHIO
UTPBI

2.9

VYmenue AHAJIIM3UPOBATh aJ'OPUTMBI C  HCIIOJB30BAHUEM Ta6J'II/II_I
TPaCCUPOBKH; OIIPCACIIATH 0e3 HCIOJIb30BaHUs KOMIIBIOTECPA PE3YJIbTAThI
BBIIIOJIHCHUS HCECJIOKHBIX IIPOrpaMM, BKIIOYANOINUX IMUKJIbI, BCTBJIICHUA H
IMOAIIPOIrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX JdHHBIX

2.10

YMeHue onpeeNsTh CII0KHOCTh H3y9aeMbIX B Kypce 0a30BbIX aJITOPUTMOB
(cymMMupOBaHUE 3JIEMEHTOB MaccuBa, COPTUPOBKA MaccHBa, IepeOOpHbIe
AJITOPUTMBI, JIBOMYHBIM TIOMCK) W TPUBOAUTH MPHUMEPHl HECKOJIbKHX
aJTOPUTMOB Pa3HOU CIIOAKHOCTH JJISl PEUIEHUS OJTHOM 3aa4u

2.11

Brnanenue yHuBepCcaibHBIM SI3bIKOM IIPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHS
(ITackane, Python, Java, C++, C#), npencraBieHusMu 0 06a30BbIX THIAX
JAHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBISATH  aHAIW3
MIPETIOKEHHON TTPOTPAMMBI: OIIPEIEISTh PE3YJIbTAThI PAOOTHI TPOTPAMMBI
MIPH 33JaHHBIX HMCXOJHBIX JIAHHBIX; OMPENCIATh, MPH KAKUX HCXOIHBIX
JAHHBIX BO3MOXHO TIOMYyYEHHE VYKA3aHHBIX pPE3YyJIbTaTOB; BBISBISTH
JlaHHBIC, KOTOpPHIE MOTYT TPHUBECTH K OMMOKEe B PabOTe MpOrpamMMbI,
(GOopMyITUPOBATH MIPEITIOKEHUS TI0 YIYUIICHUIO TIPOrPaMMHOTO KOJIa




2.12

YMeHHe pealu30oBbIBATH Ha BBIOPAHHOM JUIS  HM3y4YCHHS  SI3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKHU YHCEI, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TIIPEJICTaBICHHWE YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOXHUTENCH; HaXO0XIEHHE MaKCUMAJIbHOW (MHUHUMAIBHOW) IHQPHI
HaTypaJbHOI'O YMUCIIA, 3alIUCAHHOTO B CUCTEME CUMCIICHHS C OCHOBAaHHEM,
He mpeBblmaonmM 10; BbuucieHHe O00OOMIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCUBa WJIM YHCJIOBOM IOCIEAO0BATEIBHOCTU (CYMMBI,
NPOM3BEACHUSI  CPEOHEro  apu(METUYECKOT0, MHHHMAIBHOTO  H
MaKCHMAaJbHOTO JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSAIOIINX
3aJJaHHOMY YCJIOBMIO); COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCIIOJIb30BaTh B IpPOrpamMMax [JaHHbIE pPa3JIM4YHBIX TUIOB C Y4YETOM
OrpaHMYEHUIN Ha JMANa30H MX BO3MOXHBIX 3HAYEHUH, IIPUMEHATH IIPH
pELICHUH 33/a4d CTPYKTYpPbl JaHHBIX (CHHUCKH, CIIOBApH, CTEKH, O4epey,
JIepeBbsl); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIC MOAIPOrPAMMBI JJIs
00pabOTKM YMCIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJb30BAThH MPU
pa3paboTke mporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE MCII0JIb30BaTh
CpEICTBa OTJIAaJKH IPOrPaMM B CPEZIe IPOrPaMMHUPOBAHHUS

2.13

YMeHue HCIIOJIB30BAaTh QJICKTPOHHBIC Ta6J'II/II_IBI JI aHaJIn3a,
MMpCACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IaSI BLI60p OIITUMAJIBHOI'O

peuicHus, HO,[[60p JIMHUWU TpCHA4, pCHICHUC 3adad HpOFH03I/Ip0BaHI/IH);
YMCHHUE HCIIOJIb30BATH TaOJUYHEBIC (peJ'IHI_[I/IOHHBIe) 0a3bl JaHHBbIX H
CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH()OPMAIIMOHHOE IPOCTPAHCTBO C
HCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB III/I(l)pOBI)IX TGXHOJ'IOFI/II\/'I; IIOHUMAaHUue
BO3MOXKHOCTEH IIU(PPOBBIX CEPBUCOB IOCYIAPCTBEHHBIX YCIYT, IIU(PPOBHIX
00pa30BaTeNbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

[udposas rpaMOTHOCTH

11

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe
BBIYHUCIINTCIBHBIC CUCTEMbBI U o6pa60TKa OOJIBIINX JaHHBIX

1.2

[IpuHUKIBI TOCTPOCHUS M alapaTHbIe KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble nnpotokounbl. Cetb MHTEpHET. Afpecanus B cetu MuTepHeT. [IpoTokonst
creka TCP/IP. Cucrema nomeHHbIX MMEH. Pasnmenenue IP-cetu Ha mojceru ¢
IIOMOIIIBIO MACOK ITOJICETEH

1.3

daiinoBas cucrema. [lowck B daitnoBoii cucreme. IIpuHIUIIBI pa3MemeHus U
nMeHoBaHus (aiiIoB B 1onroBpeMeHHoM namsTy. [11abmoHbl 11 onrcanus rpyIn
(aiinon

14

CKOpOCTb nepcaadun JaHHBIX. 3aBHCUMOCTh BpCMCHHU rnepcaadu oT
PIH(bOpMaI_II/IOHHOFO 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

Hludposanre naHHbIX. CHUMMETpUYHbIE U HecUMMeTpuuHble mHUQpbL. [Ludpsr

npoctor 3amenbl. [Inudp Llesaps. [udp Buxkenepa. Anroputrm mmdppoBaHuUsS
RSA

1.6

Kozpl, no3Bosstomniie oOHapyKUBaTh U UCTIPABIATh OMIMOKH, BO3HUKAIOLIUE MIPU
nepenaye naHHbIX. Paccrosinue XamMuHra. KogupoBaHue ¢ moBTOpeHHEM OUTOB.

Konasr XsMmMuHTa

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JlBonuHoe  koaupoBaHue. PaBHOMEpHBIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NIEKOIUPYEMBIX KOJIOB C ITOMOIIBIO
JepeBa

2.2

Teopernueckne mMoAXOAbl K OIEHKE KoauuecTBa uHGpopManuu. EnnHuie
U3MepeHus: KoinyecTBa HMHQopManuu. AJpaBUTHBIA MOAXOI K OIEHKE
KoJn4yecTBa MHPpOpMaluu. 3aKOH aJJUTUBHOCTU HHpopMarun. Popmyra

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llenHona




2.3

Cucrembl cuucinenus. Pa3BépHyTas 3amuch UENbIX U JIpOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA IMO3WIIMOHHOM 3allMCH YHCIIA:
KOJMYECTBO U(p B 3aIIUCH, IPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHCTEMBbI
CUMCIICHHs. AJITOPUTM IEpeBOa 1eJI0ro YKcia u3 P-u4HO# cuCTeMbl cCUMCIeHUS
B JICCATUYHYIO. AJITOPUTM MEPEBO/Ia KOHEYHOW P-u4HON 1po0u B JECATUUHYIO.

AJrOpyUTM TEpeBOJia LEJIOr0 4YHClia U3 JECATUYHOM CHUCTEMbl CUMCICHUS B
Puunyro. ITlepeBox koHeuHO# pecstTuuHOW apodu B P-munyro. [[BowuHas,
BOCbMEPUYHAs U LIECTHAAUATEPUYHAS] CUCTEMBI CUUCIIEHHUS, CBA3b MEK/Y HUMH.

Apudmerndeckre onepanuy B MO3UIMOHHBIX CHCTEMaX CUMCIICHUS

2.4

TpOI/I‘lHaH YpaBHOBCIICHHAA CUCTEMA CUUCIICHUA. ,HBOI/ILIHO'I[GCHTI/ILIHEUI CHCTEMA
CUHUCIICHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. OgHobaiiTHeie KoaupoBku. CTaHmapt
UNICODE. Komupoka UTF-8. Ompenenenne wuH(MOpMAIMOHHOTO 00BEMa
TEKCTOBBIX COOOILIEHUM

2.6

Koauposanue nzobpaxenuii. Ouenka nHGOpMaIMOHHOIO 00bEéMa rpaduyeckux
JTaHHBIX TIPU 33JaHHBIX Pa3pelIeHUuH U IIyOMHE KOJupoBaHUs IBeTa. L[BeToBbIe
monenu. KommpoBanue 3Byka. OneHka HWH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX
AAaHHBIX IPH 3aJaHHBIX YaCTOTC JUCKPCTU3ALNU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa soruku. IloHsaTHe BbICKa3bIBaHUA. BpIcKa3biBaTeIbHBIE  (OPMBI
(mpenukatel). KBaHTOpHI CyIIeCTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. TaOmauipsl uCTUHHOCTH. Jlormueckue BbIpaKEHUS.
Jlornueckue ToXKaecTBa. Jlormueckue onepanu U oneparuy HaJl MHOYKECTBAMH.
3akoHbl anreOpbl JIOTUKHU. OKBHUBAJCHTHBIE MPEOOPA30BaHUS JIOTMUECKUX
BbIpakeHM. Jlornueckue ypaBHEHUsI U CUCTEMbl YPABHEHUIA.

Jlornueckne GyHKIUA. 3aBUCHMOCTh KOJMYECTBA BO3MOJKHBIX JIOTHYECKUX
(GYHKIUI OT KOJIMYECTBA ApIyMEHTOB.

Kanonunueckue Gpopmbl TOrHuecKUX BbIpaKEHUH

2.8

COBepHIGHHI)Ie JU3BHOHKTUBHBIC KOHBIOHKTHUBHBIC HOPpMaJIbHBIC (1)0pMI)I,
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

2.9

Jlormyeckue 3i€eMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKHX 3JEMEHTax Io
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alKCh JIOTHYECKOI'O BBIPAXKEHHS I10
JIOTUYECKOU CXeMe




2.10

MOI[CHI/I U MOJCIIMPOBAHUC. HGHI/I MOACIINPOBAaHUA. AI[GKBaTHOCTI: MOoAae/In
MOJICIIUPYEMOMY OOBEKTY WM Tporueccy. DopMmanu3aius NPUKIATHBIX 3a1ad.
[IpencraBieHre pe3ynbTaToOB MOACTUPOBAHUS B BUJIE, YAOOHOM ISl BOCTIPUSTHUS
gyenoBekoM. ['paduueckoe nmpeacraBieHne TaHHBIX (CXEeMBbI, TAOIHUIIbI, TPA(QUKH).

2.11

[IpencraBienure wLeIbIX YWCEN B MaMATH Kommbiorepa. OrpaHu4eHHOCTh
Jyarna3oHa 4Yuces IpH OrpaHMYEHUM KoJuuecTBa paspsaoB. llepenonnenue
pa3psaHOi ceTKU. be33HaKkoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBINA OUT. JIBONYHBIH
JIOTIOTHUTEIBHBINA KO/ OTPUIIATEIIbHBIX YHCEI.

[To6uToBbie  noruueckue omepanuu. Jlornueckuit, apudmeTndeckuii U
nukraeckuit ciapury. Lludpoanue ¢ moMoIs0 MOOUTOBON ONEpariiu

«uckiarovaromntee 1IN

2.12

[IpencraBieHue BEHIECTBEHHBIX YUCEI B IAMSITH KOMIIbIOTEpa. 3HayaIlas 4acTb U
NOpAI0K yKcia. J{nana3oH 3HaueHU BelecTBEHHbIX yucell. [IpobneMbl XxpaHeHUs
BELICCTBEHHBIX YHCEN, CBA3aHHbIE C OrPAaHUYEHHEM KOJIMYECTBA pa3psJIOB.
Beinonnenue onepanuii ¢ BeECTBEHHBIMU YMCIIaMH, HAaKOIUIEHUE OMIMOOK IMpH
BBIUUCIICHUX

2.13

I'padpl. OcnoBHble moHsATHA. Buasl rpados. Omnmcanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEXKHOCTH, BECOBBIX MATpPHIl, CIHUCKOB CMEXKHOCTH. Pemenue
QITOPUTMUYECKHUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAIIFHOTO TYTH MEXAy BepIMHaMH rpada, ompereneHHe KOoJIW4ecTBa
pasNUYHBIX MyTeH MeXIy BepIIMHAMH OPHUEHTHPOBAHHOIO ALMKIMYECKOTO

rpacda)

2.14

HepeBnsi. bunapuoe nepeBo. [epeBbs moucka. Crmocobsl o0xoma aepeBa.
[IpencraBnenue apugmeTHuecKUx BbIpakKeHUHM B Buae nepesa. lcmonbszoBanue
rpad)oB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUPa

2.15

JIMCKpeTHBIE UIPBI IBYX MIPOKOB C MojHOW mHpopmanueil. [loctpoenune nepesa
nepe0opa BapuaHTOB, OMMCAHUE CTPATETUU UTPHI B TAOIUYHON (hopMme.

BeIArpsIlIHbIe U IPOUTPHILIHBIE TO3ULUN. BEIMTPHIIIHBIE CTPAaTETHH

2.16

CpencTBa UCKYCCTBEHHOT'O MHTeIUIeKTa. neHTudukanus u nouck n3o00pa>keHui,
pacno3HaBaHue JiML. Mcnoib30BaHME METONOB HMCKYCCTBEHHOTO HMHTEIUIEKTA B
o0yyaromux cucremax. Vcrnosnp30BaHle METOJI0OB HCKYCCTBEHHOIO MHTEIIEKTA B
pobotorexnuke. UnTepHer Bemieil. Heliponusie cetn

AJTOpUTMBI M TPOrpaMMHUPOBAHNE




3.1

dopmanuzaius MOHATHS aidroputMma. MammHa ThrOpMHra Kak yHUBEpCaibHas
MOJIEIIb BBIYHUCIIEHUN

3.2

OrneHka CIOXKHOCTH BBIYHMCICHHH. Bpems paboTel u 00BEM HCIONB3yeMOM
mamsiTd, MX 3aBUCHUMOCTh OT pa3Mepa HCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI IOJIMHOMHUAIBHON
cinoxHoctu. IlepeGopubie anroputmsel. IlpuMepsl pa3mUYHBIX aITOPUTMOB
pelIeHrs OIHOM 3a1a4u, KOTOPbIE UMEIOT PA3IUUYHYIO CIO0KHOCTh

3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIbTAaTOB pPadOThl MPOCTEHIIMX aITOPUTMOB
YIPABICHUSI UCIOJIHUTEISAMU U BBIUMCIMTEIBHBIX alropuTMoB. OmnpezneneHue
MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ybTar

3.4

Anroput™Mbl 00pa0OTKM HATYpaJbHBIX YHCEN, 3alMCAHHBIX B IMO3WIIMOHHBIX
CHUCTEMaX CYMCICHHS: pa30MCHUME 3allMCH YWCJIa Ha OTHENbHbIC HHUDPBHI,
HAXOXJCHHE CYMMBl W TpOU3BEINCHHS [H(Dp, HAXOKICHUE MaKCUMAIbHOU
(MUHUMAIBLHOM ) IUQPHI.

[IpencraBnenue uucia B BUAEe Habopa NPOCTBIX COMHOMKHUTENEH. AJTOPpUTM
OBICTPOTO BO3BEICHHUS B CTENECHb. [IOMCK MPOCTHIX YMCET B 33JJaAHHOM JTHAITa30He
C ITOMOIIBIO AITOPUTMA «pemeTo DparocheHar»

3.5

MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

3.6

SA3pik nporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tunsl naHHBIX:
L[€JI0YHCIIEHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JIOTHYecKue. BeTBiieHus.
Cnosxuble ycnoBus. Llukinsl ¢ ycnoBueM. LIMKIbI 10 MEpeMEHHOM.

O06paboTka JaHHBIX, XpaHALUXcs B (paiinax. TeKCTOBbIE U IBOUYHBIE (Qailsibl.
daiinosslie nepeMeHHsbIe ((aiinoBble ykazaTenu). Urenue u3 daiina. 3anucs B
dbaiin.

Paz6uenue 3agaun Ha noazanaqn. IlognporpaMmel (mpoueayps! U QyHKIHN).

Hcnons3oBaHue CTaHHapTHOﬁ OMOIMOTEKHU SI3bIKA mporpaMMHupOBaHuA

3.7

Pexypcus. PexypcuBHble mpouenypsl u ¢yHkuuu. Mcnonb3oBanue creka amis
OpraHM3alMM PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsle MeToapl. TouHoe M MpuOMMKEHHOE pelleHus 3anaud. YucieHHoe
pellieHre ypaBHEHHH C momollbio mojbopa mapamerpa. UMCIEHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, METOJ] TIOJOBUHHOIO JIEJIEHUS.
[TpuOnmxE€HHOE BBIUMCIIEHUE JUIMH KpUBBIX. Bblumcienue mutomaneit ¢uryp c
MTOMOIUIBIO0 YUCIIEHHBIX METOJIOB (METOJ MPSAMOYTOJbHUKOB, METOJ Tpareunui).
[Tonck makcumyma (MUHHMyMa) QYHKIHH OJHOM NEpPEeMEHHON MeToJI0M
ITOJIOBUHHOTO JIEJICHUS




3.9

OOpaGoTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIMM  sA3BIKa
MIPOrpaMMHUPOBAHUS 17151 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: MOJCUET KOJUYECTBA TOSABICHUNH CHUMBOJA B CTPOKE,
pa30ueHNe CTPOKM Ha CJIOBa MO MPOOEThbHBIM CHMBOJIAM, TOUCK IOICTPOKH
BHYTPU JAaHHOM CTPOKHM, 3aMEHAa HAWJECHHOW NOJACTPOKM Ha IPYryl0 CTPOKY.
I'eneparusi Bcex CJI0OB B HEKOTOPOM ajipaBHUTE, YIOBIETBOPSIOMIMX 3aTaHHBIM
orpannueHusM. [IpeobpazoBanue yuciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel ¥ TOCIEAOBATEIBHOCTH  4YHCEN. BbuuciaeHne  0000IIEHHBIX
XapaKTePUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOH TMOCIEIOBATEIHHOCTH
(CyMMBI, TpOU3BEACHUS, CpEIHEro apu(pMETHUYECKOro, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, Y/JOBIJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH TOWCK 3aJaHHOTO 3HAYEHUS B MAaCCHUBE.
AJroput™Mbel pabOTHI C 3JIEMEHTAMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie MeTOABI COPTUPOBKHU
(Metox my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTUpOBKa
ciusHueM. bricTpas coptupoBka maccuBa (ainroputMm QuickSort). JIBomuHbIi
MOKCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIBymMepHBIE MacCUBBI (MaTPHUILIBI). AITOPUTMBI 0OPAOOTKH IBYMEPHBIX MACCHBOB:
3aloJIHeHHUEe JBYMEPHOTO YMCIOBOTO MaccHBa IO 3aJaHHBIM IpaBHJIaM, MOUCK
3JIEMEHTa B IByMEPHOM MacCHUBE, BRIYUCICHUE MAKCUMYMa (MUHUMYMa) U CyMMBbI
AJIEMEHTOB IBYMEPHOTO MacCHBa, MEPECTAHOBKA CTPOK U CTOJIOIIOB JBYMEPHOTO
MaccuBa

3.12

CnoBapu  (accoUMaTUBHBIE  MacCHBBI,  OTOOpa)keHUs).  X3II-TaOJIHUIBI.

HOCTpO@HI/Ie aﬂ(l)aBI/ITHO"IaCTOTHOFO CJI0Bapd IJId 3aJaHHOTO TCKCTa

3.13

Creku. AHanu3 TNPaBUIBLHOCTH CKOOOYHOTO BBIpAKEHHs. BbluncieHue
apu(pMeTHUYECKOT0 BBIPAKEHHUSI, 3aMCAHHOTO B mocTdhukcHon dhopme. Ouepenu.
Hcnonbs3oBanue ouepenu sl BpeMEHHOTO XPaHEHUs JaHHBIX

3.14

AJ'IFOpI/ITMLI Ha rpa(bax. HOCTpOCHI/Ie MHUHUMAJIBHOI'O OCTOBHOI'O JOCPEBa
B3BCHICHHOT'O CBA3HOT'O HCOPHUCHTHUPOBAHHOI'O rpaq)a. KommuectBo Pa3IMIHBIX

MyTel MeX1y BEpIIMHAMU OPUEHTUPOBAHHOIO allUKINYECKOro rpada. AJIroputmM

JlerkcTphl

3.15

JlepeBbsi. Peanusanusi nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapusbie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE aIropuTMbl 00xoa aepesa. Mcrnonb3oBaHue cTeka u
ouepeau s 00Xo/a Aepena




3.16

JluHamMuueckoe IporpaMMUpPOBaHUE KaK METOJ PELIEHUs 3a/lad C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3y/IbTaTOB. 3aJauH, peliaeMble ¢ MOMOIIBI0 JUHAMUYECKOTO
MIPOrPaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH, MOJCYET KOJIUYECTBA
BapHaHTOB, 33J]a4l ONTUMHU3ALNH

3.17

[Tonste 006 O0OBEKTHO-OPHUEHTUPOBAHHOM HporpamMmmupoBaHuu. OOBEKTH U
kiaccel. CBoICTBa U MeTOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaboTtka nmporpamMm Ha OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO MOAX0/1A.

Wukancynauus, HacieoBaHue, MoJIuMophusm

WNudopmanroHHbIe TEXHOIOTUU

4.1

AHamu3 paHHbIX. OCHOBHBIE 3a/ladydl aHajiu3a JIaHHBIX: IPOrHO3UPOBAHMUE,
Kinaccudukanus, Kiacrepusalnus, aHainu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
peleHus 3a/1a4 aHajau3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA U OLIEHKA
KayecTBa JJaHHBIX, BBIOOD U (MJIM) OCTPOEHNE MOJIENH, IPe0Opa30BaHKE JaHHbIX,
BU3yalIM3alusl JaHHbIX, UHTEpIpeTanus pe3yabTaToB. [IporpaMMHubie cpeacTBa u
WuTepHeT-cepBUCH A1t 00paOOTKHU U MPEICTABICHHS JTaHHBIX.

Bonwimme nannsie. MammnHoe o0yueHue

4.2

AHanu3 JaHHBIX C TMOMOIIBIO AJIEKTPOHHBIX TabnuI. BeunciaeHne cyMMmsl,
cpenHero  apudMETHYECKOro, HAWOOJbIIEro  (HAaUMEHBIIET0)  3HAYCHUS
nuana3ona. Berancienue koddduiinenta Koppensiuuu ABYX PsAI0B TaHHBIX.

[loctpoenue crTonOuaThiX, JIMHEHYATHIX W KPYroBbIX juarpamm. lloctpoenue
rpadukoB pynkuuii. [lonbop nuHuM TpeHaa, peleHue 3a1a4 IPOrHO3UPOBAHHUS.

Pemienue 3ama4 onTUMHU3AIUN C TOMOIIIBIO OJICKTPOHHBIX Ta6J'II/II_[

4.3

Jluckperuzanuss TpU  MaTeMaTH4YeCKOM  MOJCIUPOBAHUH  HEMPEPHIBHBIX
nporeccoB. MojenupoBaHue IBIKEHUS. MoJennupoBaHUE OHOJIOTHYECKHX
cucteM. Maremarnyeckue MOAETM B OKOHOMHUKE. BpramciurtenvHble
IKCTIEPUMEHTHI ¢ MojemsiMu. OOpaboTka pe3yibTaTOB JKCIepuMeHTa. Meron
HaMMEHBIIMX KBaaparoB. OIllEHKA YHUCIOBBIX MNapaMETPOB MOJICIUPYEMbIX
O0OBEKTOB ¥ TIPOIECCOB. BoccraHOBICHHWE 3aBHCUMOCTEH 110 pe3yibTaram
IKCIIEPUMEHTA

4.4

BepostHOCTHBIE MOJICIIH. Metoanl MomnTe-Kapro.
HNmutarnmonnoe moaenupoBanue. CHCTEMBI MACCOBOTO OOCTYKUBAHUS




4.5

Tabnuunble (pensuuoHHbIe) 0a3bl JaHHBIX. TabmuIa — IpeICTaBICHUE CBEICHUN
00 omHOTHHIHBIX OOBbekTax. Ilone, 3ammch. Kirou Tabmmiwl. PaboTa ¢ rotoBoit
0a30if JaHHBIX. 3amojHeHUe 0a3bl JaHHBIX. [IOMCK, COPTHPOBKA U (UIBTPAIUSI
JAHHBIX. 3aIPOCHl Ha BEIOOPKY JaHHBIX. 3alIPOCHI ¢ TapaMeTpaMu. Beraucisembie
TIOJIS B 3aMpOcax.

MuoroTtabanunbie 0a3bl TaHHBIX. THUOBI CBs3e Mexay Tabiaumamu. BrermHwuit
kito4. LlenmoctHoCTh 6a3b1 TaHHBIX. 3aMTPOCHl K MHOTOTA0IMYHBIM 0a3aM TaHHBIX

4.6

TexctoBbiii mpoueccop. CpencTtBa MoWCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbBIE TEKCTOBbIE TOKYMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuiia HUTHPOBAHUS UCTOYHUKOB M 0(opMiIeHHs OHOIOrpaUUECKUX CChUTOK




