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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHblx B @I'OC COO, a Takxke ¢denepaibHOi padoyeit
IPOrpamMMbl BOCIIUTAHHUS.

[Tporpamma o uapopMaTuke 1aET IPeCTaBICHUE O LENsIX, 00IIeH cTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUINXCs CPEACTBAMH Y4eOHOTO IpeiMeTa
«Madpopmatukay Ha yriyOJEHHOM YpOBHE, YCTaHaBIMBAaET 00s3aTelIbHOE
MPEIMETHOE COJIEpPKaHKe, TIPElyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pasjiesamMm
U TeMaM Kypca, ONpeleNsieT pacupeiesieHue ero mno kiaccam (rogam H3ydeHus),
JTA€T TMPUMEPHOE paclpesesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjeliaM
Kypca M pEKOMEHAyeMylo (IPUMEPHYI0) MOCIEI0BATENbHOCTh UX H3YYEHHS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4e€OHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4daroIuXCsl.

[Iporpamma o nHpoOpMaTHKE ONpPEIETAET KOJTUUECTBEHHBIE U KAYECTBEHHBIE
XapaKTEPUCTUKU Y4EOHOr0 MaTepuaia sl KaXxJaoro roja u3y4eHus, B TOM 4HCIIe
JUISL COZIEPIKATENIBHOIO HAIOJHEHUs Pa3sHOr0 BHJA KOHTPOJIA (IPOMEXYTOUHOU
aTTeCTALH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCcTBEHHOM UTOroBoil arrecrauuu). [IporpamMmma no nnpopmaTuke sBIsSETCA
OCHOBOM JIJIl COCTaBJICHUS AaBTOPCKUX YYEOHBIX NPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KypCa YUUTETIEM.

Nudopmatuka B cpeHem o01ieM o0pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(POPMATUKH KaK HAYYHOM JUCHUIUIMHBI, HM3y4YaromieH
3aKOHOMEPHOCTH MPOTEKAHUSI U BOBMOXXHOCTH aBTOMAaTU3allMM WH(POPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WHMDOPMATHKU, TMPEXKAE  BCETro
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIbHYIO Chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep UWHQoOpMaTUKU u  HUHPOPMAIMOHHOM
NEeSATETbHOCTH.

Kypc undpopmaTuku s ypoBHSI CpelHEro oOiiero oOpa3oBaHUs SIBISETCS
3aBEpUIAIOIIUM 3TallOM HEMPEepPHIBHONW IMOATOTOBKM OOydYalomuxcsi B 00JacTu
uHOOpMATHKU W WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ONMHUPASTCs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETr0 0Opa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MNPUMEHEHHS  HMH(QOPMAMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpPIpETaluio U 0000IIeHre
3TOTO OIIBITA.

Pesynbrartel  yriiyOn€HHOro YpOBHS M3y4YeHHUS y4yeOHOro IpeaMera
«MHpopmatrukay OpPHUEHTHUPOBAHbI HAa TMOJYYEHHUE KOMIETEHTHOCTEH IS



HOCHEAYIOWEN NpOPECCHOHANbHON JEATEIbHOCTH KakK B paMKax JaHHOM
IpeIMETHON 00J1aCTH, TaK U B CMEXKHBIX ¢ HeMl 00sacTsax. OHU BKIIIOYAKOT B CEOs:

OBJIAJICHUE KJIIOYEBBIMU IIOHATHUSAMHM M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIE MTOIXOIbI
K M3YYEHHUIO SIBJICHUMN, XapaKTEPHBIX JJI U3y4aeMOM IpeIMETHON 001acTH;

YMEHUE peularb THUIOBBIE IPAKTUYECKUE W TEOPETUYECKUE 3a/auH,
XapakTEepHbIE JJII HUCIOJIB30BAHUS METOJOB W HMHCTPYMEHTapusl JIaHHOU
IpEeIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAaHHON MpeAMETHON 00JIacTH Kak IEeIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HaHUMU.

B pamkax yrinyO0n€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00eCIeYnBAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA 00yYaromuxcsl K MPOJOHKEHUI0 00pa30BaHUs B
OpraHm3alusx  npodecCHOHANBHOrO  00pa3oBaHHs IO  CIELUATBHOCTSM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWIbHBIE CHUCTEMBl W CETH, OOJIbIIME JaHHbIE M
MalIMHHOE O0Oy4Y€HUE, MPOMBIIUICHHBI WHTEPHET BEIIEH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCIpEACIEHHOIO PEECTpa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTTOJTHEHHOM peaibHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJI€HHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydJaromierocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOIIErocs NHPOPMALIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax oMKHO 00€CIEUUTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOI'O Ha TOHUMAHUU POJU
UHPOPMATUKH, HMHPOPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIIECTBE;

c(OpMHPOBAHHOCTh OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBILIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3iau4ath (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHOW CUCTEMOUN IEHHOCTEM, ITPOBEPSTH HA TOCTOBEPHOCTh U
0000611aTh HH(POPMAITHIO;

cOPMHUPOBAHHOCTh  MPEJCTABIECHUH O  BIUSHUM  MHGOPMAIIMOHHBIX
TEXHOJIOTU Ha HU3Hb 4YeJOBeKa B OOIIEeCTBE, IMOHUMAHUE COILMAIBHOIO,
SKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIbTYPHOIO, HOPHUIHYECKOrO, MPUPOIHOTO,



SPrOHOMHYECKOT0,  MEIMLIMUHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHSATUE MPABOBBIX U ATUYECKUX ACTIEKTOB MHPOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE M MCIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HH(POPMAIIH;

CO37laHME YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conmepxxanun yuebHoro mpenmera «MHpopmaTtukay BBIIEHSIOTCS YETHIPE
TEMATUYECKHUX pa3liena.

Paznen «lludpoBass rpaMOTHOCTH» TOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHMsS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue ocHOBbI HHGpOPMATHKH» BKIIOYAET B cels
MOHATUUHBIN anmapar HMHQOPMATUKH, BOIMPOCHI KOJUPOBaHUS HWH(OpMaIuy,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUA.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUSI, pa3pabOTKy alrOPUTMOB M OLEHKY MX CJIOKHOCTH,
(bopMHpOBaHKME HABBIKOB pEalM3allMy MPOrpPaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMoOHHbIE  TEXHOJOTMM»  TOCBAIIEH  BOIPOCAM
npuMeHeHusT MH(GOPMAIIMOHHBIX TEXHOJOTHUM, pPeaTu30BaHHBIX B MPUKIATHBIX
MPOTrPaMMHBIX MIPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHalIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JaHHBIX W 3JEKTPOHHBIX TAaOMUI[ IJis pPEeLIEHUs
MPUKJIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npeamera «MHdopmaruka»
KYPCHUBOM BBIJICJICHBI JOTIOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJST B 00513aTEIIbHYIO
nporpaMMy OOYy4YeHHs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yYEHUS! OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOLIUMCH.

YrnyOn€éHHblii  ypOBeHb U3Y4YeHUSI HH(DOPMATUKH PEKOMEHAYyETCsS s
TEXHOJIOTHUECKOr0  MpOoQuiis, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYI0 U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YUYCHUS
nH(pOpMaTUKHU 00ECIEYMBAET: MOATOTOBKY OOYyYarolMXcCsi, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTU B OOJACTH HHOOPMAIMOHHBIX TEXHOJOTUA U HHXKEHEpPHBIE
CIEUUAIIBHOCTH, YYaCTHE B MPOEKTHOM M HCCIENOBATENBCKON AEATEIbHOCTH,
CBSI3AHHOM C COBPEMEHHBIMH HAINpPAaBICHUSMU OTpacid HHGOPMALMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[locnenoBarenbHOCTh M3YYEHHUSI TEM B Mpeliesax OJHOro roja oOydeHHs
MOXET OBITh HM3MEHEHAa MO YCMOTPECHHIO YYHTENS TpPH TOJATOTOBKE paboueit
MPOTrpaMMBbl U MOYPOUYHOTO IJIAHUPOBAHUSL.

OO11ee YKCciI0 YacoB, PEKOMEHOBAHHBIX ISl U3ydeHus MHGOpMaTUKu — 272
gaca: B 10 kimacce — 136 yacoB (4 daca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTH

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TIPH PaboTe C KOMITHIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IU(PPOBOTO OKPY>KECHHUSI.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAasT W JOJTOBpeMeHHas mnamsiTh. OOMEH JaHHBIMH C
OMOLIBI0 KH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMOn 10CTyn K ITaMsITH.

OCHOBHBIE ~ TEHACHIMU  PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHH.
[TapannenbHbie BIYUCIEHUS. MHOTONpOLEecCOpHbIe cCUCTEMBI. CyIIEpKOMIBIOTEPBI.
Pacnipenenénnpie BBIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIINX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOHUCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIIBIOTEpbl. MUKPOKOHTpOJLIEphl. POOOTH3HPOBaHHbBIE TPOU3BOICTRA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
porpaMMHOro oOecnedeHus: U ux HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpamMmHoe oOecrieueHue. OnepalioOHHbIE CUCTEMbI. Y THIIUTHI.
HpaiiBeppl  ycTpouicTB. MHCTasiuuss W JAEUMHCTAUIALUA  OPOTPAMMHOIO
oOecrieyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHruss W UMEHOBaHUS (aljoB B
nosiroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[IporpammHoe obecnieuenue. JIuieH3upoBaHre MPOrpaMMHOT0 00ECIIeUeHUs
1 U poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE IPOrPaMMHOE 0OECTIEUEHHUE.
KoMmmepueckoe 1 HeKkoMMepUecKoe UCII0JIb30BaHUE MPOTPAMMHOI0 00eCTIeueHUs U
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMash 3aKOHOAATEIHCTBOM
Poccuiickonn ®enepauuu 3a HENPABOMEPHOE HCIOJIb30BAHUE MPOTPAMMHOIO
obecnieueHust U UPPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokonbl. Cetb NHTEpHET. Anpecauus B cetu MHTepHeT. [IpoToKoIIbI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojlceTu ¢ IOMONIBLI0 Macok mojacereil. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y310M ceTh. OmpeneneHue mapuipyTa JIBHKECHUS
ITAKETOB.

Buner  nmestenbHoctn B cetu  HMaTepHer. CepBucel  HMHTepHeTa.
['eonndopmaliioHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(Hampumep, JIoKaluss MOOWJIBHBIX TEIEPOHOB, OIPENEICHUE 3arpyKEHHOCTH
aBTOMAruCTpajeil), ”HTEPHET-TOProBIIsl, OpOHUPOBAHUE OUIIETOB U TOCTHHHII.

['ocynapcTBEHHBIE JJIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMAIBHBIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aWMOJEWUCTBUS W oOMeHa maHHBIMU. (CeTeBoii
ATHKET: TpaBWjia TOBEACHUs B KubepmpocTpaHctBe. [Ipobiema moamuHHOCTH
nosryueHHoH nHpopmanuu. OTKpbITEIE 00Pa30BATENIbHBIE PECYPCHI.

TexXHOreHHble W JKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOrui. OOmme mpoOiieMbl 3aluThl
uHbopMaluu 1 nHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAITUU
B KOMITbIOTE€paX, KOMITBIOTEPHBIX CETAX M aBTOMAaTU3UPOBAHHBIX HHPOPMAITHOHHBIX
cucremax. [IpaBoBoe obecrieueHre HHPOPMALIMOHHONW OE30IaCHOCTH.

[IpenoTBpanieHUEe  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HIeHIIHATbHON MH(OpMalUK, XpaHSAUIEHCsS Ha MEPCOHATIbHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOHcTBax. BpenoHocHOE MporpaMMHOe 00€creyeHrue U CrocoObl
OOpbObI C HUM. AHTUBUPYCHBIE Nporpammbl. OpraHu3anusi JIMYHOTO apXuBa
uHpopManuu. PezepBHoe konupoBanue. [laponpHas 3amura apxusa.

MudpoBanue naHHBIX. CHUMMETpUYHBIE U HECUMMETPUYHBIE IMIHQPHI.
[udper npoctoir 3amensl. [ludpp Lesaps. [udp Buxkenepa. Anroputm
mgpoBanus RSA.

Teopernyeckne 0CHOBBI HHpOPMATHKHU

Wudpopmanus, nanusle U 3HaHud. MHpopMannoHHbIE MPOLIECCHl B IPUPOJIE,
TEXHUKE U 00ILIECTBE.

HenpepblBHBIE M JTUCKPETHbIE BEJIWYMHBI W CUTHaIBL. HeobxoammocThb
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Neperayud u
00paboTKH B IIU(GPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3alTMCAHHBIX C MOMOILIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Exunaunbl n3mepenns koiaudectsa nHGopManuu. AnQpaBUTHBIA MOAXO K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX 4YHMCEN B
MO3UIIMOHHOW cHucTemMe cuucieHus. CBOWMCTBa NO3ZWIMOHHOW 3amuCH  YHUCHa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JACIUMOCTU YUCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHHA. AJITOPUTM IIEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUMCIICHHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
AJNTOPUTM IepeBO/Ia €100 YKCIIa U3 IECITUYHON CUCTEMBI CUMCIIeHHs B P-uunysto.
[lepeBoa KOHEUHOU necsATUUHOM IpoOu B P-nunyro. JIBomyHasi, BocbMepuyHas u
HIECTHAALIATEPUYHAs] CUCTEMbI CUMCIICHHUS], CBSI3b MEXKIAY HUMU. ApudmeTnieckue



omnepaluy B MO3MLUHUOHHBIX CHCTEMAax CUMCICHHUS. TponyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanne TtekctoB. KomupoBka ASCII. OpnobGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIECHHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U IyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie Momenu. BekTtopHoe komupoBanue. @opmartbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OnieHKa HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JTaHHBIX
IIPU 33IaHHBIX YAaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIckasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlornueckue To)kaecTBa. JloKa3aTEnbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
Ta0JIMI ICTUHHOCTU. JIOrn4ecKue onepanuy U Onepaluy HaJl MHOKECTBaAMHU.

3aKoHBI anreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI IOTUUECKUX (DYHKITHIA.

Kanonnueckne  gopmbl  joruueckux  BbipakeHuil.  CoBepIllIEHHBIC
JU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbloTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKHX JJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3allUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBiienrie 1ENbIX 4YKMCEN B MNaMATU KoMibioTepa. OrpaHUuE€HHOCTH
JMana3oHa 4Yucel NpH OrpaHWYEHUH KoJinuecTBa paspsnoB. llepenosiHeHue
pa3psIHOM CeTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCE.

[lobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUYeCcKHil Hu
nukanaeckut  casuru. lludpoBanue ¢ mnomompl0 TOOMTOBOM — omepaiuu
«uckimovaroee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKMCEN B MaMITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJIOK uKcia. Jlnana3zoH 3HaYeHUM BeleCTBEHHBIX uucen. [Ipobiemsl
XpaHEHUs BEIICCTBEHHBIX UYHCEJ, CBS3aHHbIE C OrPAHUYCHUEM KOJMYECTBA
pa3psiioB. BrimonmHeHue omepaiuii ¢ BEIIECTBEHHBIMH YHCIAMU, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMHPOBAHHE

OnpeneneHne BO3MOXKHBIX pPE3yJbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI WCIOJHUTEISIMA M BBIUHMCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbIi pe3yJIbTar.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAYuK, mnpo@uiupoBIMK. KoMnuisuus W HUHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3pabOTKH. MeToapl  OTIaAKH  MPOTPAMM.
Hcnonp3oBanue TpaccMpoBOUYHBIX Tabmui. Otianounsiii BeiBox. [lomraroBoe
BBINIOJIHEHNE NTpOorpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

Aszpik  mporpammupoBanust (Python, Java, C++, C#). Tunbsl JgaHHBIX:
LI€JIOYMCIIEHHBIE, BEIIECTBEHHBIEC, CHMBOJIBHBIE, JIornueckue. Bersnenus. CinoxHble
ycnoBus. Lukiel ¢ ycnoBuem. Llukibl mo mnepemeHHoW. B3anmo3zameHSIeMOCTb
pa3nuYHBIX BUAOB LMKJIOB. HMHBapuant wnwukna. CocTaBlieHHE UHUKIA C
UCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKIIA.

JlokymenTupoBanue nporpamm. Mcnons3oBanne koMMmeHTapues. [loaroroska
ONMCAHMS MPOrPaMMbI U UHCTPYKLIMH JIJIS1 IOJIB30BATEIIS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHble LHUQPHI,
HaXO0XJIE€HUE CYMMblI M TPOU3BENEHUS LUQpP, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Juanasone. [IpeacraBieHue
Yyucia B BUJI€ HA00opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnobie mepeMenHbie ((paitnoBbie ykazaTenn). Utenue u3 ¢aiina. 3anuce B (aii.

Pa3zouenue 3agaun Ha noazagauu. [logmporpammel (poueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHblE Mpouenypbl u
¢ynkun. Mcnonb30BaHue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH S3bIKa MPOTPAMMUPOBAHMSL.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIEH.
MopynbHBINA IPUHLIMI TOCTPOEHHUS IPOTPAMM.

Yucnennsie MeTobl. TouHOE U IPUOIMKEHHOE pelieHus 3aAaun. YncIeHHbIE
METOJIbl PELICHUs] ypaBHEHUN: METoJA mepedopa, METO] MOJIOBUHHOTO JEJICHUS.
[Tpubnxk€HHOE BHIYKMCIICHUE JIJIMH KPUBBIX. BbrumciieHue rmiomaneid Quryp c
MOMOIIbI0 YUCJIEHHBIX METOAOB (METOJl MPSAMOYTOJIBHUKOB, METOJl Tpameuui).
[Touck ™akcumyma (MHUHUMYMa) (QYHKIMM OJHOM TEPEMEHHOM METOI0M
MOJIOBUHHOTO JIEICHHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  GYHKUMU — A3bIKA
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0OueHne CTPOKH Ha CJI0BaA MO MPOOETHHBIM CUMBOJIAM, TIOMCK TIOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HAJICHHOW MOJICTPOKH Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM alipaBuTE, YAOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHUYCHUSIM.
[IpeoOpa3zoBaHue YKCia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCHEAOBATEIBHOCTH 4HCEN. BbramciieHne 0000MEHHBIX
XapaKTePUCTHUK 3JIEMEHTOB MAaCCUBA UJIM YUCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEr0 apu(METUIECKOT0, MUHUMAJILHOTO M MaKCHMAaJILHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIONIMX 33J[aHHOMY YCIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEpPHOTO MaccuBa. [IpocTbie METOIBI COPTUPOBKU (METO.
Mmy3bIpbKa, METOJ BbIOOpa, cOpTUpOBKa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
brictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOoMuYHBIN MOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIE MacCUBBI (MaTpHUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aMOJHEHHE JBYMEPHOI'O YHCIOBOTO MAacCHBA MO 3aJlaHHBIM ITpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIYUCIICHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBA, IEPECTAHOBKAa CTPOK M CTOJOIIOB
JBYMEpPHOI'O MaccCHBa.

NupopmanuoHHbIE TEXHOJIOIUH

TekcToBeIil mporieccop. PenmaktupoBanue u dopmatupoBanue. IIpoBepka
oporpadbun u rpammaruku. CpeacTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHoOcku, ornaBieHue. KosuektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX Mpoieccopax. OOsauyHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna nutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubnuorpaduueckux ccbuiok. OdopMmieHre CHUCKa TUTEPATYPhbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHWYecKue CpeAacTBa BBOJA TEKCTA.
Crenuan3nupoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUECKHUX TEKCTOB.

AnHanu3 naHHbiX. OCHOBHBIC 3a7a4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukanums, KiacTepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl JTaHHBIX, UHTEPIpETaIs pe3yabTratoB. [IporpammHubie cpeacTBa U
WHTEPHET-CEPBUCHI [ 00pabOTKU U MpeACTaBIEeHUs TaHHBIX. boJblive JaHHbIC.
MammnHoe o0yuenue. MIHTenekTyanbHblil aHaJIu3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Taliuil. Bbrumcienue cymwmbl,
CpeAHero apupmMeTHuIecKoro, HaubobIIET0 (HAUMEHBIIIETO) 3HAUCHHS AUAIa30Ha.
Beruucnenune koagduimeHta KOppelsuuu ABYX psaaoB AaHHBIX. [locTtpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkmii. [Togbop aMHMM TpeH[a, pellIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOIIBI0 Toadopa mMapaMmerpa.
OnTtuMH3anMs Kak MOMCK HaWJIy4dyllero pelieHys B 3a/laHHbIX ycioBusx. LleneBas
byHKkIus, orpannyeHus. JIokaabHbIe U rI100aIbHBII MUHUMYMBI 1IEJI€BOM (PYHKIINU.
Perenne 3a1a4 ONTUMHU3AIUH C TIOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernyeckne 0CHOBbI HH(POPMATHKHU

Teopernueckue MOAXOAbI K OLIGHKE KOJIM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(opmaruu. Dopmyna Xapriu. MHpopManus u BEpOSITHOCTS.
®opwmyna lllenHoHa.

Anroputmbl cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AITOpUTMBI CKATHUs TAHHBIX C MOTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KoJMpoBaHus 11BeTa. OCHOBHBIC Hjien anropuTMoB cxkatust JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTh BpPEMEHU IMEPEeNadyul  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUS OMMUOOK TIpU TMepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH Tepenaye JTaHHBIX.
Paccrosinne Xaommunra. KoaupoBanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumopcucTBue. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMalmoHHbli nponecc. OOpaTHas CBS3b.

Mopgenun u moaenupoBanue. Llens MogennpoBanusi. COOTBETCTBHE MOMAEIH
MOJICIIUPYEMOMY OOBEKTY WJIU TpoIleccy, 1enu MozaenupoBanus. Gopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoOHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MATpPUIl, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXIy BepliMHaMu Tpada, ompeaesieHHue KOoJIUYeCTBa
Pa3TUYHBIX MyTEH MEXKy BEpITHHAMU OPUCHTUPOBAHHOTO AIUKINYECKOTO Tpada).

JlepeBbs. bunaproe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHUJIE AepeBa. JIUCKpeTHbIE Urpbl
JIBYX UTPOKOB C TIoJiHOM uH(popmarueit. [loctpoenue nepesa nepedbopa BapuaHTOB,



OINKMCAaHUE CTPATETUU UTPhl B TAOJMYHON (popMe. BBIMrphILIHBIE U POUTPHILIHBIE
NO3ULIMN. BEIMIPBIIIHBIE CTPATETUN.

CpencrTBa MCKYCCTBEHHOrO MHTeJIeKTa. CepBUCHI MAIIMHHOIO IEpEBOAA U
pacmno3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. neHTHPHUKAIUS U TOUCK
N300pKECHUN, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. lcronb3oBaHue METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue METOI0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAaMMHPOBaHUeE

dopManuzanys NOHATUSA aroputMa. Mammsaa TeIOpHUHra Kak yHUBEpCaJIbHAS
MoJieib BeruncieHuil. Tezuc Yépua—Twropunra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH aJrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cioxxHocTH. [lepebopHbie anroputmsl. [IpuMeps! pa3nuyHbIX aITOPUTMOB PELICHHUS
OJTHOM 3aJ]a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[lonck mpOCTBIX 4YHCENl B 3aJaHHOM JWAIla30HE C MOMOIIBID AITOPUTMA
«peuieTo JparocheHar.

MHoropa3psaHble 1ielble Yuciia, 3a7a4i JUIMHHON apu(pMEeTHKY.

CnoBapu (accouuaTHBHBIE MacCCUBBI, OTOOpakeHHs). XO3II-TaOJUIBL.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOrO BBIpaXXKEHHs. Bbluucienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMICAHHOTO B MOCT(PUKCHOMN opMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMaJIbHOIO OCTOBHOIO JepeBa
B3BEUIEHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOro rpacda. KommuecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOI'O alUKJIMYECKOro rpada. AJroputm
JIeWKCTpHL.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHbBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa Mg 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUsI. PekypcuBHbIE anroputMbl 00xoja jaepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00Xo/a JiepeBa.

JluHamMpyeckoe INporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBbIE C MOMOILIBIO
JTUHAMUYECKOTO MPOTrPaMMHUPOBAHMS: BBIUMCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMU3ALIAH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBoicTBa M MeTO/bl 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJU3.



Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
WNukancynsiuuys, HacaeA0BaHue, MOIUMOpPU3M.

Cpenbl ObicTpod pa3paboTku mnporpamM. lIpoektupoBanue wuntepdeiica
nojb30BaTess. Mcrnonb30BaHuE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIsl IOCTPOCHUS

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTme 0  mapaxurmax
IPOTPaMMHPOBAHHS.

HNupopMmanuoHHBIE TEXHOJIOT UM

Otanbl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJICIMPOBAHUS:  MOCTAHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTnsanuss 0pU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBMKeHNs. MoaenupoBaHue OMOJIOTHYECKUX CUCTEM.
MaremaTudyeckre MoOJieId B HSKOHOMHKE. BBIYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJESIMHU.

OOpaboTKka pe3yJabTaTOB SKCHEPUMEHTA. METOJ] HAaUMEHBIINX KBaJPaTOB.
OneHka YHCJIOBBIX TApaMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN T10 PE3YyJIbTaTaM 3KCIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MiMutanmonHoe
MojenupoBanue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiinoHHBIE) Oa3bl JaHHBIX. Tabnmuia — mMpeacTaBiICHUE
cBelleHni 00 OJHOTHMHIHBEIX O0OBekTax. Iloje, 3ammch. Kmrou tabaumel. Pabora ¢
roroBoil 0a3oil JgaHHBIX. 3amojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncrnsemsie moJs B 3ampocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MeXy TabauiiaMu. BHenHmit
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Nurtepuer-npunoxenus. 1lonstre o cepBepHON U KIMEHTCKOW YaCTAX CauTa.
TexHonoruss «KJIMEHT — CEpPBEP», €€ NTOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu xackamubix tabmun, ctuieit (CSS). Cuenapum Ha si3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. ¥Ycayra XocTuHTa. 3arpys3ka ¢haiioB Ha CauT.

BBon m300pakeHuil ¢ UCIOJIb30BAHUEM PA3IUYHBIX IU(POBBIX YCTPOUCTB
(mudpoBbIX (PoToanmapatoB U MHKPOCKOIIOB, BUIEOKAMEp, CKAaHEPOB M JIPYTUX
ycTpoictB). ['padmueckuii pexaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcriektuBbl.  ['mcrorpamma. Koppekius  ypoBHeH, KOppeKius — IIBeTa.
OOecuBeurBaHUE I1IBETHBIX U300pakeHui. Perymb. Pabora ¢ obmactsamu.
OUIBTPHL.



MHorocnolinpie u3o0pakeHus. TekcroBble ciou. Macka cnosi. Kananbl.
Coxpanenue BblaeneHHOW oOnactu. IlonroroBka mimocTpauuii 1uis BeO-CalToB.
AHUMUPOBAaHHbIE U300PAKEHUSI.

Bektopnas rpaduka. I[lpumutuBsl. HM3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHUH.

[ IpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojenell. CeTOuHbIe
Mojziend. Marepuanel. MogenvpoBaHue HCTOYHUKOB OCBemieHus. Kamepsl.
AnnutuBHble TexHOOTHH (3D-nipunTepsl). [loHsATHE 0 BUPTYaIbHON peaJbHOCTH U
JTIOTTOJTHEHHOM pEeabHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaX)arOT TOTOBHOCTh U  CIIOCOOHOCTh
00y4arommxcss PYyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH Mo3ulnei
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX
yOEXJIEHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
oOIIecTBa, paCHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanm3anid  CpeACTBAMH  y4eOHOTO TIPeAMETa OCHOBHBIX  HAIPaBJICHHMA
BOCIIUTATENBHOU JESITEIBHOCTH.

B pesynaprate wusydenus WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHust y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00S13aHHOCTEH, yBaXKEHUE 3aKOHA
U TPaBOMNOPAJIKA, COOJIOJEHUE OCHOBOMOJATAIONIMX HOPM HHQPOPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MIaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAJIU3Ma,
KCceHOGOOUHN, JTUCKPUMHUHALIUM TIO0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUs UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3IUYHBIC BUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3UecKOro BOCIIUTAHMS:

chOpMUPOBAHHOCTh  3JI0POBOrO M  Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM UHCJIIE 3a CUET COOJIIOACHUS



TpeOoBaHU  O€30MacHOM  HJKCIUTyaTalldd  CPEACTB  HMH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHBHOM JESITEIBHOCTH TEXHOJOTHMYECKOH M COLMATbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

uHTEepec K cdepam mpodeccHoHaTbHON EATeIbHOCTH, CBS3aHHBIM C
WH)OPMATUKON, MPOTPAaMMHUPOBAHWEM U HWH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAaHHBIMHA Ha JOCTIKCHUAX HAyKW WH(OOPMATHKA W HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccun u
pea30BBIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBbHOTO XapakTepa JKOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHusi, B TOM 4YuclIe C Yy4€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH, JOCTIKECHHUSM HAyYHO-TEXHUYECKOrO Mporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POIH UH(OPMAIIMOHHBIX PECYPCOB,
MH(MOPMAIIMOHHBIX TPOIECCOB U HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUAX
undpoBoil TpaHchopmMau MHOTHUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B npouecce 10CTUXKEHNS TUYHOCTHBIX PE3YIBTATOB OCBOCHHUS IPOTPAMMBI 1O
nHpopMaTrKe y 00ydarOIIMXCSl COBEPIIECHCTBYETCS IMOIMOHAIBHBIN WHTEIUICKT,
npeAnoJiaraloiuii copMUPOBAHHOCTb:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTIKECHUIO LU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEeWCTBOBATb, UCXOJS W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro MPHU OCYIIECTBICHUM KOMMYHHUKAIIUU, CIOCOOHOCTHh K
COYYBCTBHIO U COTIEPEIKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.



METAINIPEIJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAaXCHHBIE B YHUBEPCAJBbHBIX YUEOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHSI, PETYJISTHBHBIC YHUBEpCAIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 6a30BbIe JTOrMUYecKUe AeiiCTBUA:

CaMOCTOSITENIFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUA /I CpaBHEHUS,
Kkiaccudukanuu u 00001IeH S,

OTIPENAETATh ILIENU JEATEIbHOCTH, 3a/laBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTYDKCHUSI,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl ¢ YYETOM aHAIU3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH pabOTy B YCIOBUAX PEAIbHOTO, BUPTYAIBLHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJICTh HABBIKAMH yUE€OHO-MCCIICIOBATEIBCKOM U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspenieHusi mpoodyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

OCYIIECTBISTh Pa3NUYHbIE BUABI ACSITETLHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHMS, €r0 WHTEPIpeTalnH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOU
JESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHM, 33]JaBaTh TTApaMETPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHs 3aJaud  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEJIBHYI0 U MPAKTHUECKYIO 00JacTu
KU3HECITCIHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJCH, MpejiaraTb OPUTHHAIBHBIC MOIXOIbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMAaTU3aluilo |
WHTEPIPETANNIO HHPOPMAIIMH PA3TINIHBIX BUOB U (OPM MPEACTABICHUS;

CO3/1aBaThb TEKCTHl B pa3iMYHbIX (opMarax ¢ y4E€TOM Ha3HAUCHUS
uHQopMalUu U IIEJIEBOM  ayJIMTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yallU3alliy;

OLICHWBATh JIOCTOBEPHOCTD, JISTHTUMHOCTh HMH(pOpMammu, e€ COOTBETCTBUE
MIPaBOBBIM M MOPAJIBHO-ITHYECKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU O0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0e301acHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HAaBaHWUS M 3alUTHl  WHOOpMaIuH,
nHOOPMAITMOHHOM 6€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

1) oO1enme:

OCYILECTBIISITh KOMMYHHKAIIMU BO BCeX cepax KU3HU;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUs, MOHUMATh 3HAYCHHUE
COIMAJIbHBIX 3HAKOB, PAaCMO3HABaTh MPEANMOCHUIKM KOH(MIUKTHBIX CHUTyallud |
CMSTYATh KOH(JIUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  ClOcOOaMU  OOIIEHWS W B3aMMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIUU;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCMOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAasA AesITeJIbHOCTD:

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh €AW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh JIEUCTBUSL MO KX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXKJI0T0 YJ4aCTHUKA KOMaH bl B OOIITHMA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLECHWBATH HAEHU C TO3UIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszaums:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIATH
po0JIeMBbI, CTaBUTh U (HOPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEIICHUS TPOOIEMBI C YUETOM UMEOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAUIIMH B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBHI B JCSATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOILIECCOB, HUX pPE3yJIbTaTOB U



OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU Il OLEHKU CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIXKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU aHaJIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTrUX:

MPUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HH(POpPMATUKH YIIIyOJEHHOTO YpoBHS ¢ 10
Kaacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIbTAThI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
IOPOLECCOB B NPUPOJIEC, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(OpMaLUs,
«MH(OPMALIMOHHBIN MPOILIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBD?, «CUCTEMHBIN
addexty, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

BJIAJ€HUE METOAAMH IOMCKa HHpopManuu B ceTh HHTepHET, yMeHHe
KPUTUYECKU OLIEHUBATh MH(OPMALUIO, TOIYUEHHYIO U3 ceTu IHTepHET;

YMEHHME XapaKTepu30BaTh OOJbIINE JaHHbIE, TPUBOJIUTH IPUMEPHI
UCTOYHUKOB MX TOJY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepu3alus, aHanu3 OTKJIOHEHU), MOHUMATH
NOCJIEZI0BATEIbHOCTD PEILICHHUS 3a/1ay aHAJIK3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WJIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3allHsl TaHHBIX, UHTEPIPETALUs pe3yIbTaToB;

MOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB YCTPOHUCTBA U (PYHKIIMOHWPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOHMIIBHBIX KOMIBIOTEPOB, TEHACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OecrieueHust AJi pElIeHs] Y4eOHbIX 3a]1a4 110 BEIOpaHHOMN
crenuain3aluu;

HaJIM4ME MPECTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3aALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmUX MpPUHIUINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHU;



NOHMMaHUE yrpo3 HH()OPMALIMOHHON 0€3011aCHOCTH, CIIOJIb30BaHNE METO/I0B
U CPEICTB MPOTHUBOACHCTBUS ATHUM YIpo3aM, COOJIOJIEHUE Mep O€30MacCHOCTH,
IIPENOTBPALIAIONIMX HE3aKOHHOE PACIPOCTPAHEHHE IEPCOHAIBHBIX JAaHHBIX,
cobmoneHre TpeOOBaHUN TEXHMKH OE30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMIBIOTEPAMH U JIPYTUMH KOMIIOHEHTaMH IU(POBOTO OKPYKEHHUS, TOHUMaHUE
IIPABOBBIX OCHOB MCIOJIb30BaHUs KOMITBIOTEPHBIX ITPOrpaMM, 0a3 TaHHBIX U pabOThI
B cetu MIHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHLMUIIOB JUCKPETU3ALMH PA3JIUYHBIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpEeNeniTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax JMCKPETU3alluH,
YMEHUE OIPEAEISITh CPEAHIO0 CKOPOCTH Iepeauy JaHHBIX, OLICHUBATh U3MECHEHHE
BpEMEHHM Iepedauyd IpU H3MEHEHUH HHGPOPMAIMOHHOTO O00BEMA JaHHBIX MU
XapaKTEPUCTHUK KaHaJa CBA3H;

YMEHUE HCIONb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA MO3UIIMOHHON 3alUCU
YHCEJI, AITOPUTMA ITOCTPOEHHUS 3aIIMCH YUCIIa B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 3aJlaHHBIM OCHOBAHHUEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUHUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATHh ApU(PMETHUECKHUE ONEpallii B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa3OBAHMS JIOTHUECKUX BBIPAXKECHHM, HCIONb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHUE CTPOMUTH JIOTMYECKOE BBIPAXKECHHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
VUCTUHHOCTH, HCCJIEN0BATh O0OJACTh HCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NIEpEMEHHBIE, PEIIATh HECI0KHbBIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUIA;

NOHMMaHuEe O0a30BbIX aAJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YKMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEJ B 3aJaHHOM JiHara3oHe, 00paboTKka MHOTOpa3psAHbIX 1IeJIbIX
YHUCell, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHpPOBKAa MaccHuBa, IepeOOpHbIe
QJITOPUTMBI, TBOUYHBIM MOUCK) U IPHUBOAUTH NPUMEPBI HECKOJIBKUX aJrOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIEHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBISIOLINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM IPOTrpaMMBbI:
ONPEAENATh PE3YNbTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpEENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOXKHO MOJIyYEHHE YKa3aHHBIX
pEe3yIbTaTOB, BBIABISTH JIaHHBIE, KOTOPhIE MOTYT IPUBECTU K OMIMOKE B padoTe
nporpaMMel, (GOPMYIHPOBATH MPEAIOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHME CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBl U
JEMOHCTPALlMOHHbIE MATEPHAJIbI C UCIIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHUE UCIOJb30BaTh AJEKTPOHHbBIE TAOIUIIBI /ISl aHATIN3a, IPEICTABICHUS U
00paOOTKHU JaHHBIX (BKJIIOYAs BBIUMCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HauOoONbIIEr0O W HAUMEHBLIETO 3HAYEHUN, pEUIeHHE YypaBHEHUM, BBIOOP
ONTUMAJIBHOIO  pelIeHHs, M[oAdOp JMHUM  TpPEHJa, pelIeHHe  3ajad
IIPOTHO3UPOBAHUS).

B npouecce n3yueHus Kypca HUHPOPMATHKU YIiyOJ€HHOro ypoBHs 6 11
Kacce 00yJaronMucs OyIyT JOCTUTHYTHI CIEAYIOIIHNE MTPEIMETHBIE Pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JONYCKAIOIIME OJHO3HAYHOE
JEKOAUpOBaHUE COOOIIeHUH (TpedUKCHBIE KObl), HCIOJB30BATh IMPOCTEHIINE
KOJIbl, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIOIINI HAMMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUINHY COOOILEHUs MPU HU3BECTHOM 4YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
pabOoThI MPOCTHIX AITOPUTMOB CXKATHUS TaHHBIX;

YMEHHE pelllaTh aJrOPUTMHUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Trpados
(337241 MOCTPOEHUSI ONTUMAJIBHOTO ITyTH MEKy BepIIMHAMU rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX NyTe MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOIO
alIMKJIMYECKOTro rpada), yMeHre UCOIb30BaTh JEPEBbsI IPU aHATIU3€E U IOCTPOECHUHU
KOJIOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAXKEHUM, MIPU pELICHUH 3a/1a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY AJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATErHIO UTPHI;

yMEHUE pa3pabaTeiBaTh W pEATM30BBIBATH B BUAE Mporpamm 0a3oBble
QITOPUTMBI, YMEHUE HMCIOJIb30BaTh B MPOrpaMMax JaHHbBIE Pa3jIU4YHBIX THIIOB C
y4€TOM OrpaHUYECHHN HAa JUAIla30H MX BO3MOXKHBIX 3HAYECHWM, NPUMEHATH NpHU
pELIeHUH 33aJ1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBApH, CTEKH, OUEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMNEPALMM CO CTPYKTYpaMH JAaHHBIX, IPUMEHSTh
CTaHJIapPTHbIE U COOCTBEHHBIE MOAMPOrPaMMBbI JIJIs1 00paOOTKH YUCIIOBBIX IaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NPH pa3paboTKe mporpaMm OUOIHOTEKH
HOJIMpPOrpaMM, 3HaThb (YHKUHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/ibl pa3padOTKH, YMEHHE UCIOIb30BATh CPEJCTBA OTJIAIKH MPOrPaMM B
cpelie MporpaMMUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/aBaTh BeO-CTPaHHULIBI,

BJIa/ICHE OCHOBHBIMH CBEJICHUSMU 0 0a3ax JaHHBIX, UX CTPYKTYpE, CpEACTBaxX
CO3JaHusl U paboThl C HUMHU, YMEHHUE HCIIOJb30BaTh TAOJIUYHBIE (PENSILIMOHHBIE)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JAHHBIX, BBHIIOJHITH COPTUPOBKY U
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUE MOJICIH I aHAIHU3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH IIE]Tb MOJICTUPOBAHHSI, BHITIOIHITH aHAIH3
pE3yNIbTAaTOB, IMOJYYCHHBIX B XOJIE¢ MOJICIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETI MOJIEHUPYEeMOMY OOBEKTY WM TPOIECCy, NPEICTaBISITh pPE3yIbTaThl
MOJICTTUPOBAHUS B HArJISITHOM BUJIC,

YMEHHE OpraHW30BBIBATh JIMYHOC WH(MOPMAIMOHHOE TPOCTPAHCTBO C
UCTIONIb30BAaHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTHUH, TIOHUMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIUIIOB PaOOThI, BO3SMOKHOCTEH U OTpaHUYCHUS
IPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJUICKTa B Pa3NUYHBIX 00JACTAX,
HaJIMYME TMPEJCTABICHU O Kpyre peliaeMbIX 3aJad MAallMHHOTO OOYYeHHUs
(pacnio3HaBaHMs, KJIACCH(PUKAIMU U MPOTHO3UPOBAHUS) HATHUKE MPEACTABICHHUMA
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTMA B  Pa3jIMYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnbie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. lludposasi rpaMoTHOCTH
Kommnbrorep - yHuBepcanbHOE YCTPOHCTBO
1.1 p - YHHUBEP yerp 6 https://education.yandex.ru/
00pabOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHne https://education.yandex.ru/
1.3 KomnbrotepHsie cetu 5 https://education.yandex.ru/
1.4 WNudopmannonHas 6e30nacHOCTb https://education.yandex.ru/
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 P (opwar 19 2 https://education.yandex.ru/
KOMIThIOTEPE
2.2 OcHOBBI anreOpsl JIOTUKU 14 https://education.yandex.ru/
2.3 Kommnprorepnas apudmerrka 7 https://education.yandex.ru/
Uroro no pazaeny 40
Paszpnen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUeE
3.1 Bseznenue B nporpaMmMupoBaHue 16 1 https://education.yandex.ru/
3.2 BcnomorarenbHbIE anrOpUTMBI https://education.yandex.ru/
3.3 UucneHHble METObI 2 https://education.yandex.ru/
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
34 p P 5 5 https://education.yandex.ru/

JaHHBIX




3.5 ‘ AnropuT™Mbl 00pabOTKH MacCHBOB 10 5 https://education.yandex.ru/
Hroro no pasneny 44
Pasznen 4. UnopManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB https://education.yandex.ru/
4.2 AHanus3 JaHHBIX 8 2 https://education.yandex.ru/
Hroro o pazneny 14 4
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 33




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposbie
Ne i/m Kourpoubnbie IIpakTHyeckue p )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
Nudopmanusa u nHpopmManuoHHbIe
1.1 (opwar (bopwmar 10 2 https://education.yandex.ru/
MIPOLIECCHI
1.2 MopaenupoBanne 8 2 https://education.yandex.ru/
Wroro no pazaeny 18
Pasjien 2. AnroputMbl 1 IPOrpaMMHUPOBaHuUeE
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1 https://education.yandex.ru/
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 https://education.yandex.ru/
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 p p 16 4 https://education.yandex.ru/
IpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH
KomnbrorepHo-maremaTuieckoe
3.1 P 8 2 https://education.yandex.ru/
MOJICJIMPOBAHUE
3.2 ba3br qanHbIX 10 4 https://education.yandex.ru/
3.3 Beb-caiiTel 14 4 https://education.yandex.ru/
34 Kommprorepnas rpaduxa 4 https://education.yandex.ru/
3.5 3D-monenupoBanue 3 https://education.yandex.ru/
Hroro no pazneny 48




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHMs TEXHUKH O€30MMACHOCTH U
TUTUEHBI TIPH pab0Te ¢ KOMITBIOTEPAMU H
JPYTUMH KOMITIOHEHTaMH ITU(PPOBOTO
OKPY>KEHUS

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C ITOMOIIIBIO HIHH.
KonTpouteps! BHEIIHUX yCTPONCTB

ABTOMaTHYECKOE BBINIOJTHEHHE
IIPOrpaMMBbI ITPOLIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JIoJITOBpeMeHHas naMATb. KoHTposutepsl
BHEIIIHUX yCTpOMCTB. IIpsamoit noctym k
naMsITH

COBpeMeHHI)Ie KOMITIBIOTCPHBIC
TCXHOJIOTHNH

[Iporpammuoe obecnieueHue
KOMITbIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOUJIBHBIX YCTPONCTB

CucrtemMHOe MporpaMMHOE obecrieueHue.
OrnepaliluOHHBIE CUCTEMBI




Yrunutsl. J{paiiBepbl yCTpOUCTB.

? [TapannensHOE MPOrpaMMUPOBAHUE

10 WNHcTamnsnus u AeMHCTAIUIALUS
POrPaMMHOT0 OOecTeueHust
®daiisioBble cucTembl. [[puHIHNIBI

1 pasMeleHus 1 UMEHOBaHHS (DaiiiioB B
nonroBpeMeHHON namsiTH. [11abaoHb! s
OMHCaHUS rpynn (aition
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanyu B 00JIaCTH MPOTPAMMHOTO
obecrieueHus U JaHHbIX
[IpuHUUITBI TOCTPOEHUS U allapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Certp UHTEpHET

15 Paznenenne IP-cetn Ha mojceTH ¢
ITOMOIIBIO MACOK IIOJICETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Bune! nestensHoctu B cetn UHTEpHET.

17 Cepsucel HTEpHETA. ['OCy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIyTU

18 Nudopmarnmonnas 6€30macHOCTb

19 BpenonocHsle nporpamMmMHOe
o0ecrieyeHrne 1 MeTo/ bl 6OPbOBI C HUM

20 AHTUBHPYCHBIE TPOTPAMMBI
Opranu3zanys JMYHOTO apXHuBa

21 nHpopmanuu. PesepBHOE KomMpoBaHUE.

[TaponbHas 3amuTa apxuBa




22

23

[ndpoBanne TaHHBIX

Anroputm mmdposanus RSA.
Creranorpadus

24

25

26

27

28

IudpoBanue JaHHBIX

Wudopmanus, 1aHHbIC ¥ 3HAHUSI.
WHpopManinoHHBIE TPOIIECCHI B IPUPOJIE,
TEXHUKE U 00IIECTBE

HenpepbiBHBIC U TUCKPETHBIC BETMYUHBI
u curHaisl. HeoO0xoaqumocThb
JMCKPETU3aIMKi HHPOPMAIIUH,
NpeHa3HAYCHHOM [T XpaHCHUS,
nepeaadn 1 00paboTKH B IIU(DPOBBIX
CUCTEMax

JBonuyHOe KonupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIbI.
JlexonupoBaHue COOOIICHHUIA,
3alIMCaHHBIX C TOMOIIBIO
HEPAaBHOMEPHBIX KOJOB

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JAEKOAUPYEMBIX KOJIOB C
MIOMOMUIBIO AEpEBA.

29

Enunuib1 usmepenus KonuyecTna
uHpopmanuu. AndaBUTHBIN MOAXOA K
OLIEHKE KOJIN4YeCTBa UH(OpMAIIH

30

31

CucreMbl CYUCIIEHU

[lepeBo uncen U3 OJHON CUCTEMBI
CUMCIIEHUS B IPYTyIO




32

33

34

I[BOI/I‘IHaSI, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbL
CUUCJICHUA, CBA3b MCKY HUMU

I[BOI/I‘IHaﬂ, BOCBMEpHUYHAA U
meCTHaauaTCpuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCKIY HUMU

I[BOI/I‘-IHEUI, BOCBMCpHUYHAA U

meCTHaauaTCpuIHasd CUCTCMbI
CUHUCJICHUA, CBA3b MCXKIAY HUMU

35

36

37

Apudmerndeckue onepanm B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS
TponuHas ypaBHOBEIIEHHAsI CHCTEMa

CUHCJICHUA

I[BOI/I‘{HO-I[CCHTI/I‘{HaH cucreMma
CUHCJICHUA

38
39

KoaupoBanue TekcToB

PactpoBoe konupoBaHue U300paKeHHMA

40

[IpakTuyeckas pabora o Teme
"luckpernsanus rpapuueckoit
uHpopmanuu"

41

[[BeToBbIE MOAENHN. BekTOpHOE
koaupoBanue. @opmatsl (haitaos.
TpéxmepHnas rpaduka. @paxTanbHas
rpaduxa

42

Konuposanue 3Byka. OnieHka
MH(OPMaLIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TP 33JIaHHBIX YaCTOTE




43

JIUCKPETU3AIUN U PA3PSITHOCTH
KOJIMPOBAHUS

[TpakTrueckas paboTa 1o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanun"

44

45

46

47

OcHOBBI aJIreOphl JOTUKU

Jlornueckue oneparuu. TaOaubl
HCTUHHOCTH

Jlornueckue BeipaxkeHus. Jloruueckue
TOXIeCTBa. JloKka3aTelbCTBO JIOTHUYECKUX
TOXKJIECTB C IIOMOIIBIO TAOJIHIL
HCTUHHOCTHU

[IpakTuyeckas pabora 1o Teme

((HOCTpOGHI/Ie " aHaJInu3 Ta6J'II/II_[
WCTHHHOCTHU B TaOJIUYHOM mnmponeccope»

48

49

50

Jlormueckme OIrcpanru 1 onecpanvi HazqQ
MHOXECTBaMU

Jlornueckue onepanuu 1 ONEpaLnuy Hajl
MHOKECTBaMHU
3aKOoHBI AIreOphl JIOTUKH.

OKBHUBaJICHTHbIE TPe0Opa30BaHUs
JIOTMYECKUX BBIPasKEHUM

51

Jlornueckne YpaBHCHHA U CUCTEMBI
ypaBHEHUU

52

Jlornueckue GpyHKIHUUA. 3aBUCUMOCTh
KOJIMYECTBA BO3BMOXHBIX JIOTUYCCKUX
GyHKIMI OT KOJIMYecTBa apryMEHTOB.
[ToHBIE CHCTEMBI JIOTHYECKUX (YHKITAN




53

KanoHnueckue (popMbl JTOTHYECKUX
BbIpaxkeHUil. COoBEpILIEHHbIE
JU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMaJIbHBIE (POPMBI, ATTOPUTMBI HX
MOCTPOCHHS O TaOIMIIE UCTUHHOCTH

54

55

Jloruueckue JIeMEHTHI B COCTAaBE
KOMIThIOTEpa

Tpurrep. CymmaTtop. MHOropaspsaHblii
CyMMaTop

56

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOIO
BBIPAKEHMUSI 110 JIOTUYECKON CXeMeE

57

58

59

60

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

IIpencraBieHue HEIbIX YUCEN B TAMATH
KoMIlbtoTepa. OrpaHUYeHHOCTh
JAana3oHa Yucell pYU OrPaHUYEHUN
KoJInuecTBa pa3psanos. [lepenonnenue
pa3psAaHON CETKU

be33HakoBbIE M 3HAKOBBIE TAHHBIE.
3HaKOBBIN OWUT. /[BOWYHBIH
JIOTIOJTHUTEIIbHBINA KOJI OTPULIATEIIbHBIX
qucen

IToOuTOBBIE TOrHYCCKHUE OoIcpanunu.

Jlornueckuii, apumMeTHuecKuil u
LUKJIMYECKUI CIBUTH

61

[[ndpoBanme ¢ MOMONIBIO TOOUTOBOK
onepauuu «uckoyaroniee MJIN»




HpCI[CTaBJ'IeHI/IC " XPaHCHUC B IIaMATU

62 KOMIIBIOTEpA BELIECTBEHHBIX YNCEI !
Brinonxnenue oneparuii ¢

63 BEILIECTBEHHBIMU YK CIIaMU, HAKOIIJICHHE 1
OLIMOOK IPU BBIYMCICHUAX
[IpakTuyeckas pabora o Teme

64 «M3yueHune nopasps,iHOrO MalllMHHOTO |
IpEeCTaBICHUS LEJIbIX U BEIIECTBEHHbBIX
qrcen»

65 AHanu3 aJropuTMoB 1
Oranbl peleHus 3a1a4 Ha KOMIIbIOTEpeE.

66 HNHcTpyMeHTanbHbIE CPEACTBA! 1
TPaHCIATOP, OTJIAAYUK, TPO(YUITHPOBIIUK
Cpena nporpammupoBanust. Komnumsius

67 U MHTEPIIPETALUS IPOrPaMM. 1
BuptyanbHble MallluHbI.
WuTerpupoBaHHas cpefa pa3paboTKu

68 MeTo/1bl 0TJIaKK TPOrpaMM 1

60 Turbl nepeMeHHBIX B S3bIKE |
IPOrPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yucen 1

71 O6paboTKka BEIeCTBEHHBIX YHCEI 1

72 CrnyualiHble U IICEBAOCITYYalHbIE YnCIa 1

73 Bernenus. CioxxHbIe yCIOBHS 1

74 vkl ¢ yciioBueM 1
[{MKIIBI O TIEPEMEHHOM.

75 B3anmo3aMeHsI€eMOCTh pa3IuyHbIX BUIOB 1

IUKJIOB




O06paboTka HaTYpaJIbHBIX YHUCEIT C

76 UCIIOJIb30BaHUEM LIUKIIOB
HaxosxneHue Bcex IpOCThIX YUCel B

77 3aJjaHHOM Juana3oHe [IpakTuueckas
pabora no Teme «Pemnenue 3agauy
METO/I0M nepedopa

78 HNuBapuant uukia

79 JlokyMeHTupOBaHuE IPOrpamMm

20 O06paboTKka TaHHBIX, XPAHSIIUXCS B
daiinax

81 Pa3buenue 3anaun Ha noa3agauu
Mcnonb30BaHue craHIapTHOM

20 OMOIMOTEKH SA3bIKA POTPAMMHUPOBAHHUS.
[ToaxaroueHue GUOIMOTEK MOANPOrPaMM
CTOPOHHUX IPOU3BOJUTENEH

%3 [ToanporpaMMmel (poueaypsl U
bynkimm)

84 [MoxmporpamMmsl (TIporierypsl 1
yHKIHH)

85 [IpakTuyeckas pabora o Teme
"PazpaboTka moamporpamm"
Pekypcusi. PekypcruBHbIe 00BEKTHI

26 (ppaxrainsr). PexypcuBHbIe porieypsl U
¢ynkuuu. Mcnonp3oBaHue creka s
OpraHu3alK PeKyPCUBHBIX BBI30BOB

g7 [TpakTrueckas paboTa 1o Teme

"PekypcuBHBIE IOITPOrPAMMBI"




88

89

MoyJIbHBIN TPUHIIUI TOCTPOEHUS
nporpamm

YuncnaeHHbIe METOAbI

90

91

92

[IpakTuyeckas pabora o Teme
«HucneHHoe penieHue ypaBHEHUN»

Hcnonp3oBaHue IUCKPETU3ALUH B
BBIYMCIIUTENILHBIX 33/1a49ax
[IpakTuyeckas pabora 1o Teme

«[IpubnmxEHHOE BBIUKCICHHUE JITUH
KPUBBIX U IO Quryp»

93

94

95

96

97

[Tonck makcumyma (MUHUMYMA)
byHKITIN

O0paboTka CUMBOJIBHBIX TAHHBIX.
AJTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CUMBOJIA B CTPOKE

ARTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKU Ha CIIOBA MO
MPOOENbHBIM CUMBOJIAM

ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJACTPOKU BHYTPH TaHHOU
CTPOKH; 3aME€Ha HalJICHHOH MOJCTPOKHU

Ha JIPYTYIO CTPOKY
[TpakTrueckas paboTa 1o Teme
"O0OpaboTKa CTPOK C UCTIOIB30BAHUEM
(GyHKLUI cTaHAAPTHON OMOIMOTEKN
A3bIKa IPOrPaMMHUpPOBaHUS"

98

['enepanust cJ10B B 3a1aHHOM aji)aBUTE




MaccuBsl 1 IIOCICA0BATCIIBHOCTH YHUCEII.

99 [IpakTudeckas pabora 1o Teme 1
"3anonHenue maccusa'

100 O0001mEHHBIE XapaKTEePUCTUKH MaCCUBa 1
JIMHENHBIN NOUCK 3aJaHHOTO 3HAYCHUS B

101 maccuBe. [IpakTudeckas paboTa 1o reme 1
"JInHENHBIN MOUCK 3aJJaHHOTO 3HAYCHUS
B MaccuBe"
[IpakTuyeckas padora o Teme "[lomck

102 MUHUMAJIBHOTO (MaKCUMaJIBHOTO) 1
3JIEMEHTA B YMCJIOBOM MaccuBe"
CopTupoBKa 0JIHOMEPHOTO MAaCcCHBA.

103 [IpocThie MeTOABI COPTUPOBKH. |
[IpakTuyeckas pabora o Teme
"IIpocThie METOIbI COPTUPOBKU MaccuBa"
CoptupoBka cinusHueM. beictpas

104 COpPTUPOBKA MaccuBa (aITOPUTM |
QuickSort). [TpakTruueckas pabota 1mo
teme "brIcTpast copTupoBKa MaccuBa"

105 JIBOMUHBII MOUCK B OTCOPTUPOBAHHOM ]
MaccCHuBe.

106 JIBymMepHbIE MacCUBbI (MaTPUIIbI) 1

107 AAropuT™MBbI 00pabOTKH MaTpPHUIL 1

108 Pemenue 3agay agann3a JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

1

110

KomnbrorepHas BEpCTKa TEKCTa




111

112

[IpakTruueckas padorta mo teme "BépcTka
JIOKYMEHTOB C MaTEMaTUYECKUMHU
bopmymnamu"

HNHCTpyMEHTBI pelieH3UpOBaHUS

113

114

115

[IpakTuyeckas pabora o Teme
"MHoOrocTpaHU4HbIE TOKYMEHTHI"

Ob6naunsble cepBuchl. KomiektuBHas
pabota ¢ nokymeHnTamu. [Ipaktudeckas
pabora no teme "KomnnexktuBHas padbota ¢
JOKyMeHTamu'"

AHanus gja"ubelX. boabive gaHubie

116

117

118

MamwuaHOE 00y4ueHuE

Ananuz JaHHBIX C IIOMOIIIBIO
OJICKTPOHHBIX Ta6J'II/ILI

[TpakTuyeckas pabora no reme "AHanus
JAHHBIX C TOMOIIBIO MIEKTPOHHBIX
Tabaur"

119

120

[Toctpoenue rpadukoB pyHKIUHA.
[IpakTuyeckas pabora o Teme
"HarnsgHoe npecTaBieHUe pe3yabTaToB
CTaTUCTHUYECKOW 00paOOTKU JAHHBIX B
BU/JIE IMarpaMM CPEJICTBAaMH peaKkTopa
AIIEKTPOHHBIX TaOIHII"

Jlunuu tpenaa. [logbop muanm TpeHna,
IIPOrHO3MPOBAHUE

121

[Ton6op mapamerpa. Uncnennoe
peluieHne ypaBHEHUN C MOMOIIBIO
noabopa mapaMmerpa




OHTI/IMI/IBaHI/Iﬂ KaK IMOMCK HanuJIy4IIero

122 1
peleHus B 3aJaHHBIX YCIOBHUSX.
123 Pe3epBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PeszepBHOE Bpems 1
126 PeszepBHoe Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHoe Bpemst 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpemst 1
133 PeszepBHOE Bpems 1
134 PeszepBHoe Bpems 1
135 PeszepBHoe Bpems 1
136 PeszepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O 136 13

I[TPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Kourpoububle IIpakTHyeckue fllsyqennﬂ :)16[()1;I;OB3T6JILHLIe
padoThI padoThI pecypenr
KommuectBo nadopmarim 1
AJTOPUTMBI CHKATUSI TAHHBIX 1
Anroput™ Xadpmana 1
[TpakTuueckas pabota mo Teme "CxaTue
4 JAHHBIX C ITIOMOIIBIO AITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
6 ANTOPUTMBI CKaTHUs JAHHBIX C IOTEPSIMHU. 1
7 CKopocTh nepeiaum JaHHBIX 1
8 [TomexoycroitunBbie KO/IbI 1
9 [TpakTryeckas paborta o Teme | |
"IlomexoycToitunBbie KObI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3anmojeiicTBue. CucteMHbI 2 dexT. |
VYnpasieHne Kkak HUHPOPMaITHOHHBIN
nporuecc. OOpaTHas CBI3b
11 Mogenu 1 MOAEIUpPOBaHNE 1
12 I'pader 1
13 Pemenue 3amau ¢ momoinpero rpadoB 1
14 HepeBbs 1
15 OCHOBBI TEOPUH UTD 1




[IpakTrueckas padota mo teme "llonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C MOJIHON
uHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIICKTA

13 [IpakTuyeckas padora o Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEJIJIEKTa"
dopmanuzanus NOHIATUS AITOPUTMA.

19 MamuHa TelOpHHra Kak yHUBEpCalbHas
Mozelb Beruucienuil. Tesuc Yépua—
Trropunra
[TpakTrueckas paboTa 1o Teme

20 "CocraBiieHHE IPOCTON MPOrpaMMBbl 151
MamuHbl Trropunra'

21 Mamuwuna Ilocra

22 Hopwmanshsbie anropugmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIINMbIE

23 3a1a4yM. 3a1aya OCTaHOBA.
HeB03MOKHOCTb aBTOMaTUYECKON
OTJIJKU IIPOTpaMM

24 C0XHOCTb BBIYUCIEHUI
ITorck mpOCTHIX YKCEN B 3aJaHHOM

25 JIMaria3oHe ¢ MMOMOIIBIO AITOPUTMA
«pemeto IpatocheHa

26 [IpakTuueckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 3a/IaHHOM Jlnana3zoHe"

7 MHoropa3psHbie Lelble Yncia, 3a1a4u

JUIMHHOU apu(METHKH




28

29

30

[TpakTuyeckas pabora no Teme
"Peanu3anus BEIYUCIECHUN C
MHOTIOpa3psAHbIMU YKCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OoTOOpaXkeHHs ). X3II-TaOJIUIIBI.
[Toctpoenue andaBUTHO-YaCTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa
[IpakTuyeckas pabora Mo Teme

"ITocTpoeHue anhaBUTHO-YACTOTHOT'O
cJoBaps Jyis 3aIaHHOTO TekcTa"

31

AHanun3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeabHOCTEH MO
nrabiaony. PerynspHble BhIpaKeHHUs.
YacToTHBIN aHaAIN3

32

33

34

[IpakTuueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Crexu. AHanu3 NpaBUIbHOCTH
CKOOOYHOT'O BBIPAXKEHUS

Beruunciienue apugmMeTnaeckoro
BBIPA)KEHUSI, 3aIIUCAaHHOTO B
noctukcHou hopme

35

[TpakTrueckas paboTa 1o Teme
"Boruncnenue apupMeTnieckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B
noctduxcHon popme"

36

Ouepenu. Mcnonb3oBanue ouepenu ajis
BPEMEHHOT'O XpPaHCHUS JaHHBIX




37

38

39

40

[IpakTuyeckas pabora 1o Teme
"Ucnons3oBanue ouepenu”

HepeBbsi. Peanuzanus gepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. JIBOonuHBIE
(bunapueie) nepesbs. [locTpoenue nepera
JUTS 33]JAaHHOTO apr(PMETHIECKOTO
BBIPAXKCHUS

[TpakTnueckas paboTta 1mo Teme
"Hcnonb3oBaHuE AEPEBHEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaKeHUM"

PexypcuBHbI€ anropuTMbl 00X0/1a AepeBa.
Hcrnonbp3oBaHuEe cTEKA M OYEPEIU IS
o0xoJa 1epeBa

41

PexypcuBHBIEC aroOpuTMBI 00X0/1a JepeBa.
Hcnonb30Banme CTEKa U OYEPEH TS
o0xoma nepena

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJIHHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTHPOBAHHOTO rpada

43

44

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

KonnuecTBo pa3zinnyHbIX MyTel MEXAY
BEPILIMHAMU OPHUEHTHPOBAHHOTO
alMKJINYecKoro rpada

45

Anroput™m JIeHKCTpBI.




46

47

[TpakTuyeckas pabora no Teme
"BbruncineHue JUIMHbI KpaTyaiiiero myTu
MEXy BepIIMHAMU Tpada (aIroputm
Hetikctpsr)"

Aunroput™m ®@noitna—Y opiiamia

48

3aiauu, pelraeMbie ¢ TOMOIIBIO
JAUHaAMHUYCCKOIro NporpaMMHUpOBaHUs:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUH

49

[IpakTuyeckas pabora o Teme
"BbruncieHne peKypCcuBHbIX (PYHKINN C
MOMOUIbIO JUHAMUYECKOTO
nporpaMmupoBasus”

50

51

52

3amauu, penaeMbie ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

IIpakTtrueckas padora mo reMe "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JTUHAMHUYECKOTO MPOTpaMMHUPOBaHUS"

3az[aq1/1, pemacMbIC C TOMOIIBIO
JAUHaAMHUYCCKOI'0 IpOorpaMMHUpPOBAHUS:
3aaa4d OIITUMU3AIIUH

53

ITonsiTHE O Mapagurmax
nporpamMmmupoBanus. O630p S3bIKOB
[IPOrpaMMUPOBaHUS

54

55

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM
MIpOrpaMMHUPOBAHUHT

OO0BeKTHI U Knacchl. CBOMCTBA U METOBI
00BEKTOB




56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIINU3

[IpakTuyeckas pabora o Teme

57 "Hcrionb30BaHne TOTOBBIX KJIACCOB B
nporpamme”

58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TIOX0/a
ITpaxTuueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBI C UCTIOIb30BAHUEM
KJ1accoB"

Wukancynauusd. [Ipaktudeckas pabota mno

60 teme "Pa3paboTka kiacca,
MCIIOJIb3YIOUIEr0 MHKAMCYJISALUI0"

61 Hacnenosanwue. [lomumopdusm

& [TpakTuyeckas pabora o Teme
"Pa3paboTka nepapxuu kjiaccoB"

Cpenbl OBICTPOI pa3pabOTKU MPOTrPaMM.

63 [TpoexTrpoBanue uHTEpPEiica
MOJIb30BaTENs

64 [IpoexTupoBanue uurepdeiica
MOJIb30BaTENs

65 HMcronp30BaHNE TOTOBBIX YIIPABISIEMBIX
3JIEMEHTOB JJIsl IOCTPOeHUs uHTepderica
[IpakTuyeckas pabora o Teme

66 "Pa3zpaboTka mporpamMmsl ¢ rpadu4ecKumM
uHTepdeiicom”

67 W3yuenune BTOpOro s3bIka

[IPOrpaMMUPOBaHUS




H3ydeHue BTOPOro si3bIKa

68 porpaMMHUpOBaHUS

69 DTanbl KOMITBIOTEPHO-MAaTEeMaTHUYECKOTO
MOJCIIUPOBAHUS
Juckperusaius Ipyu MaTeMaTH4eCKOM

70 MO/ICJIMPOBAHUU HEIIPEPHIBHBIX
npoueccoB. MoenupoBaHUe ABUKECHUS

71 [IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"
MopenupoBaHue OMOJIOTHYECKUX CHCTEM.

7 [TpakTHueckas paboTta 1mo Teme
"MoaenupoBaHrue OMOJIOTHYECKUX
cucteM"
MaremaTHdecKue MOJICIIH B SKOHOMUKE.

73 BrruucnurenbHbie SKCIIEPUMEHTHI C
MOJICIISIMU
BepositHocTHBIE MOAEHN. IMUTaIIMOHHOE

74 MOJICIUPOBAHUE C TTIOMOIIBIO METO/1a
MomnTe-Kapno

75 KommprorepHoe MOeTMpoOBaHuE CUCTEM
YIIPaBJICHUS

76 O0paboTka pe3ynbTaTOB KCIIEPUMEHTA

77 Tabmuunble (pensIuoHHbIC) Oa3bl TaHHBIX
[Touck, coptupoBka u GUIbLTpaIsL

73 JAHHBIX. 3aIPOCHI HA BRIOOPKY JTaHHBIX.

3anpocsl ¢ mapameTpaMu. Beraucisiemble
II0JIA B 3aIIpocax




ITpakTnueckas padota o Teme "Pabora ¢

79 . .
TrOTOBOM 0a30¥ JaHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

80 cBsI3el Mex Ay TabnuiamMu. BuenHui
kitoy. LlemoctHOCTh 0a3bl TaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTAOIMYHOM 0a3bl
JAHHBIX"

2 3anpockl K MHOTOTA0JIMYHBIM O6a3aM
TAHHBIX

23 [TpakTrueckas pabota o Teme "3anpochl
K MHOTOTa0JIM4YHON 0a3e qaHHBIX"

84 A3k ynipaBnenus nanasiMa SQL
[TpakTrueckas paboTa 1Mo Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIIBIO
si3pika SQL"

26 Hepensunonnsie 6a3bl JaHHBIX.
DKCTEepTHBIE CUCTEMBI

87 WNHTepHeT-npunoxenus
[IoHsATHE O CEpPBEPHOM U KIMEHTCKOU

88 yacTax cata. TeXHOJIOrus «KIIMEeHT —
cepBep», €€ JOCTOMHCTBA U HEJIOCTATKH

89 OcHossl s13p1ka HTML

90 [TpakTrueckas paboTa 1o Teme
"CozniaHue TeKCTOBOM BeO-cTpaHHIIbI"

91 OcHogsl s13p1ka HTML

92 OcHogs! s361ka HTML




[IpakTuyeckas pabora 1o Teme
"Coznanue BeO-CTpaHUIIBI, BKITFOYAROIICH

73 MYJIbTUMEANIHBIE 00BEKTHI (PHCYHKH,
3BYKOBbBIC JIaHHbIE, BUJIEO)"
OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH

94
(CSS)

[IpakTuyeckas pabora o Teme

95 "OdopmieHne CTpaHHIIbl C TOMOIIBIO
KacKaJIHbIX Ta0muL cruiieii”

96 Cuenapuu Ha si3b1ke JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®opMbI Ha BEO-CTPAHULIE
[TpakTuyeckas pabota o Teme

99 |

O6paboTtka faHHbIX (hopM"

100 Pasmemenue Be6-caiiToB. Yciyra
XOCTHHTra. 3arpy3ka ¢ailyioB Ha caiT
Kanpuposanue. Mcnpasienue

101 nepcnektussl. [ ucrorpamma. Koppexuus
YPOBHEW, KOPPEKLIMS LIBETA.
ObecrBeurBaHUE IBETHBIX M300paKeHUI
BBox n3o0paxeHuit ¢ HCMOIb30BaHUEM

102 pa3IMYHbIX HU(PPOBBIX YCTPOUCTB.
[TpakTrueckas paboTa 1o Teme
"O6paboTtka nudpossix Gpororpaduit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.

103 [TpakTrueckas pabota no Teme "Petyuib

nrudpoBbix pororpadmii"




104

105

MHorocI0iHbIC U300paKECHHS.
TekcrtoBble cnon. Macka cios. Kananel.
CoxpaHeHue BBIICICHHON 001acTH

MHoTrOoCI0iHBIC N300PaKESHUS

106

IToaroroska MIIFOCTpaLUii 17151 BEO-
caiftoB. [IpakTuueckas pabota o teme
"AHUMUpPOBaHHbIE U300pakeHus"

107

108

Bekropnas rpaduka. Bekropuzarnus
pacTpOBBIX U300PAKEHHIM

[TpakTrueckas paboTa 1o Teme
"Bekropnas rpaguka"

109

[IpuHIHAIIBI TOCTPOEHUS U
PENAaKTUPOBAaHUS TPEXMEPHBIX MOJEIIEH

110

111

[TpakTuyeckas pabora o Teme
"Coztanue NpocThIX TPEXMEPHBIX
Mozeneit"

Cerounsle Mogenu. Marepuaisl

112

[IpakTuueckas pabora o Teme
"CeTouHble Moenn"

113

114

MogenupoBaHue HCTOYHUKOB
ocsenieHus. Kamepsl

[IpakTuyeckas pabora o Teme
"Pennepunr"

115

116

AnnutuBHbBIE TexHOTOTHH (3D-
MIPUHTEPHI)

[IoHsATHE O BUPTYaIbHOMN PEATBHOCTH U
JIONTOJTHEHHOW PEaJIbHOCTH

117

PesepBHOE Bpems




118 Pe3epBHOE Bpemst 1
119 PeszepBHoe Bpemst 1
120 PesepBHOE Bpemst 1
121 Pe3epBHOE Bpemst 1
122 PesepBHOE Bpems 1
123 Pe3epBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHoe Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHoe Bpemst 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpems 1
131 PesepsHOe Bpems 1
132 PesepBHOe Bpemst 1
133 PeszepBHOE Bpems 1
134 PeszepBHOE Bpems 1
135 PeszepBHOe Bpems 1
136 PeszepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36

I[MTPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIUN
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BIaJ€HHE HaBbIKAMU PAaOOTHI €
ONEPALIMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHuss y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OPraHU3alUA U

Q)YHKHI/IOHHpOBaHHﬂ KOMIIBIOTCPHBIX ceTet

1.3

ITornmanne OCHOBHBIX MNPHUHOUIIOB AUCKPCTU3AlHMU Pa3JINYHBIX BHIOB

uHpopmarun

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMaluuy (3alUChb 4YUCE] B IO3UIMOHHOM CHCTEME CUMCIICHUS,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KICHUE BCEX POCTHIX YUCEIN B 3aJAHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBENEHUSIMH O 0a3ax MaHHBIX, UX CTPYKTYpE,

CpeaAcCTBax CO34aHuAd U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HMHTEJUIEKTa B pa3IMYHBIX O0JNACTAX; HaJIuuue
IpeJICTaBIeHU 00 MCIOIb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJaHHOT0 HATypaJIbHOTO YHMCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBIOJIHATH IPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIA,
UCITOJb3Ys 3aKOHBI aNreOpbl JIOTUKU; ONPEAEATh KpaTyalIliuil MyTh BO
B3BEIIEHHOM Tpade U KOJMUYECTBO IMyTe MEXIy BeplIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

YMeHue ucnonap30BaTh KOMIBIOTEPHO-MATEMATUUYECKUE MOJEIU JJIsS
aHamM3a 00bEKTOB U MPOLECCOB: (HOPMYIUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MMOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJEIHUPYEMOMY OOBEKTY WIIU
MpolecCy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

22

YMmenune kinaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  Kjiaccuukauusa, — KilacTepu3alus,  aHaIU3
OTKJIOHEHUI1); IOHUMATh IOCIIE0BATEIILHOCTh PEIICHNUS 3a/1a4 aHaAJIN3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Ipeodpa3oBaHuEe JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPCTAIUA PE3YJIIbTAaTOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HW3MEHEHUU

MH(OPMaLMOHHOIO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U
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YMeHue cTpouTh KOJ, 00ECHeuMBAIOIMNA HAUMEHBLIYI0O BO3MOXKHYIO

CPCAHIOK0 INHY COO6H.I€HI/I$I IIpH HM3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUH 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AJITOPUTMBI MTOCTPOEHHUS 3alKMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM WM MOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOr0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIIEHHS C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
UCTUHHOCTH; UCCIIEZIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAMICTO NEPEMCHHBIC, PCIIATh HECIOKHEBIC JIOTHYCCKUC YPABHCHU A

2.7

2.8

YMeHue pemrath alroOpuTMUYCCKUE 3a/1add, CBS3aHHBIC C aHAIH30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHBIX MyTed MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKOro rpada)

YMeHue UCronb30BaTh JePEBbs MPH aHAIHU3E U TIOCTPOSHUU KOJIOB U JUIS
Mpe/CTaBICHUsST apU(PMETHUECKUX BBIPOKEHUH, MPU pPEUICHUH 3aaad

IIOMCKA M COPTUPOBKHU; YMEHHE CTPOUTH AEPEBO WIPHI MO 3aJAHHOMY




QITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM T216JII/II_[
TPACCUPOBKHU, OIPCACIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX ITUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCUBa, COPTUPOBKA MACCHBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsl PEUICHMs OJHOMN

3a1a4u

Bnagenue yHHMBepCanbHBIM S3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIb30BaTh OCHOBHbBIC
VOPABJSIIONIME  KOHCTPYKIIMU;  YMEHHUE  OCYIIECTBIISITH  aHAIHU3
NPEJIOKEHHOW  MPOTrpamMMbl:  OMpeNessTh  Pe3ylbTaThl  pPabOThI
MIpOrpaMMbl TIPH 3aJIaHHBIX UCXOJHBIX JIAHHBIX; OMPEICIATh, IPHU KaKUX
MCXOJIHBIX JAHHBIX BO3MOXKHO IOJIYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISBJISITh JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommbOke B padore
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  yIyYIICHHIO

MMporpaMMHOIro Koaa

YMeHue peann3oBbIBATH Ha BBIOPAHHOM IS W3YYECHUS  SI3bIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YyHCell, YHUCIOBBIX
MOCJIEIOBATEIbHOCTENl M MAaCCUBOB: MPEJCTABICHUE 4YHUCIa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HaXOoXJACHHE MaKCHUMAallbHOI
(MMHMMaIBHOW) LM(PBI HATYpaIbHOIO YHCIIA, 3allMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000IIEHHBIX XapaKTEPUCTHK DIIEMEHTOB MAacCHBa WM YHUCIOBOMN
MOCEI0BATEIbHOCTH (cyMMBl, MIPOU3BEICHUS CpEeIHero
apu(MeTUYECKOro, MHHUMAJIHHOTO W MaKCHUMAJIbHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, V/OBIETBOPSIOMIUX 33JaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C YyYE€TOM OrpPaHUYECHUI Ha JMANa30H HX
BO3MOJKHBIX 3HAUECHHWM, TMPUMEHSATh TPHU PEIICHUH 3a/1ady CTPYKTYPHI
JNAHHBIX (CIUCKH, CJOBAapH, CTEKHU, OYEPEIH, NEPEBbS); MPUMEHATH
CTaHJapTHBIEC U COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh IIPU pa3pa60TKe nporpamm




OMONIMOTEKH noamnporpamMM; yMCHHC HUCIIOJB30BATh CPCACTBA OTJIIAIKU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToA0Op JIMHUK TPEH/IA, PEIICHHE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYIApCTBEHHBIX

ycIyT, UG POBLIX 00pa30BaTENbHBIX CEPBHCOB




IHNEPEYEHDB 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIUKCIICHUS. MHOTOMPOLIECCOPHBIE CUCTEMBI. PacnipenienéHnbie

BBIYHCITUTEIILHBIC CUCTEMBI U 00paboTKa OOIBIINX TaHHBIX

[IpuHIMIBI TOCTPOCHUS U amlmnapaTHbIe KOMIIOHEHTHl KOMIBIOTEPHBIX CETEeil.
12 CereBbie npotokonbel. Cerp WHrepner. Agnpecauuss B cetu VHTepHeT.
[Ipotokomnsl creka TCP/IP. Cuctema nomennsix umén. Paznenenne IP-cetu na

IIOACCTHU C IOMOIIIBIO MACOK HOI[CGTCﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHus: U
1.3 uMeHOBaHus (ailiioB B AoiaroBpeMeHHo mnamsatu. LllaGnonbl ans omucaHus
rpynn Qaitnon
CkopocTp mepenauyd JaHHBIX. 3aBUCUMOCTb BpPEMEHHM Iepefaud  OT

1.4
MHGOPMAIIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudpoanue nanubix. CUMMETpUYHbIE U HecuMMeTpuuHble U dpsl. [Huppsr
1.5 npoctoit 3amensl. udp Lesaps. [ludp Bwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bossromue oOHapyXUBaTh U MCIPABIATh OLUIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade faHHeIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
)1 JlexoaupoBaHue COOOIIEHUH, 3alTMCAHHBIX C TTOMOIIIO HEPAaBHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHre 0THO3HAYHO AEKOAMPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

Teopernueckne mnOAXOAbl K OLEHKE KosunyecTBa HHGpopmauuu. EnuHuUIb!
29 U3MepeHus KonuyectBa uHpopMmanuu. AndaBUTHBIH TOAXOA K OLEHKE
KoJIM4yecTBa HMHQpOpMaLUU. 3aKOH aJAuTUBHOCTH HH(popmaruu. Popmyna

Xaptnu. Uadopmarus u BepostTHocTs. Dopmyna [llennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
MO3UIIMOHHOM cucTeMe cunciaeHus. CBoWCTBa MO3UMIMOHHOW 3allMCH 4HUCa:
2.3 KOJM4YECTBO IU(p B 3aIMCH, MPU3HAK JETMMOCTH YKCIa HA OCHOBAHHUE CUCTEMBI

CUHHCJICHUA. AJIFOpI/ITM nepesozia wHejoro 4Yuciia wun3 P-uunoO#l cucTembl

CUUCJICHUA B OCCATUYHYIO. AHTOpI/ITM nepeBoJa KOHe4yHOH P-munHO# ,Z[p06I/I B
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2.5

JECSATUYHYIO. ANTOPUTM IEPEBOJA LENOr0 YHCiIa U3 JECITUYHOM CHCTEMBI
cuncnenus: B P-uunyto. IlepeBos xkoHe4HOH necsitTuuHOW ApoOu B P-nunyro.
JIBonuHas, BOCbMEPUYHAs U LIECTHAALATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHMMU. ApHpMeTHYEeCKHE OIepaluy B MO3ULMOHHBIX CHCTEMax
CUHCIICHUS

TponuHass ypaBHOBELICHHAs CHUCTEMAa CUYUCIECHMs. JIBOMYHO-IECATUYHAS
CUCTEMA CUUCIICHUS

KomupoBanue tekcroB. Komumpoka ASCII. OpHOOaliTHBIE KOIUPOBKH.
Crannapr UNICODE. Koauposka UTF-8. Omnpenenenue nHhpOpMaMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  um3oOpaxkenmii. OueHka  UHPOPMALMOHHOTO  00BEMA
rpaduuecKuX IaHHBIX MMPU 3aJaHHBIX Pa3pEelICHUH U TIIyOMHE KOIUPOBAHMUS
usera. L[BeToBrie monmenu. KoaupoBanue 3Byka. OneHka MH()OpMaMOHHOTO
00BEMa 3BYKOBBIX JAaHHBIX IpPHA 3aJaHHBIX 4YaCTOTC AJUCKPCTU3AlIUU U

Pa3psAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHe BbICKa3biBaHUS. BrIcKa3biBaTenabHBIE (OPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuubl HCTUHHOCTH. Jlornyeckue BbIpaXKEHHUS.
Jlornueckne ToxnaecrBa. Jlornmueckue onepanMu M ONEpalMM  HAJ
MHO>KECTBAMHU.

3aKkoHBl aiareOphl JIOTUKU. OKBUBAJIEHTHbIE NPEOOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GyHKIUI OT KOJIMYEeCTBa apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BhIPaKEHHUH

2.8

COBepHICHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,

AJIITOPUTMBI UX ITOCTPOCHUSA 110 Ta6m/1ue HUCTUHHOCTH

29

Jlormueckue »iIeMEHTHl B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
MHuoropa3psaasslii cymmarop. [locTpoeHne cxeM Ha JIOTHUECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYECKOMY BBIPQXKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u monenupoBanme. llenmn MopenmupoBaHus. AIEKBAaTHOCTh MOJEIH
MOJICIIUPYEMOMY 00BEKTY uih Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBnenne pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM IS
BOCIIpUATUS YeNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,
TaOIULbI, TpaduKm).

[IpenacraBnenue wHenbIX YHUCEN B MaMATH KoMIbioTepa. OrpaHHMYe€HHOCTh

Auara3oHa 4YuCe MpUu OrpaHMYCHUM KOJIMYCCTBA paspAg0B. HepenonHeHHe




2.12

2.13

2.14

paspsaHOW ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TOMTOJTHUTEIBHBINA KOJI OTPULATEIIbHBIX YUCE]L.

[ToGuToBBIE JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ mnomouipl0 MOOUTOBOM orepanuu

«uckirovarontee MJIN»

IIpencraBieHue BENIECTBEHHBIX YHMCEI B [TaMATH KOMIIBIOTEpA. 3Ha4aulasi 4acTb
U NOpANOK uMcia. Jluama3oH 3Hau€HUM BeLECTBEHHBIX uuceld. lIpobiemsl
XPAaHEHMs BEIIECTBEHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaaoB. BelnmonHeHne onepanyii ¢ BEIIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

omn0OoK IIpHU BBIYUCJIICHUAX

I'pader. OcHoBHble ToHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEKHOCTH, BECOBBIX MaTpHll, CIUCKOB CMEXHOCTU. Perienue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TpadoB (mocTpoeHue
ONTHUMAJIBFHOTO TYTH MEXAY BepuIMHamu Tpada, ompeesieHne KOJIU4ecTBa
pPa3IMYHBIX MYyTeM MEXJ1y BEpIIMHAMH OPUEHTUPOBAHHOTO AaIlMKIMYECKOIO
rpaca)

HepeBbs. bunapnoe nepeo. [lepeBpsi mowmcka. Crocodbsl 06xoma nepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKECHUH B BUE AepeBa. Vcnonp3oBanue

rpadoB U 1epeBBLEB MPU ONKUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILIET0 MUPA

2.15

2.16

JIMCKpeTHBIE UTPHI IBYX UTPOKOB C IOJIHOM nH(popmanueit. [Toctpoenne nepesa
nepebopa BapUaHTOB, OIMCAHME CTPAaTErMUd UIpPbl B TaOIMYHOM (opme.

BLII/IFpLIIJ_IHLIe W NPOUTPLINIHBIC TO3UITAN. BLII/IFpLIH_IHLIe CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIekTa. VaeHTuUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue aull. Mcnoab30BaHHE METOAOB UCKYCCTBEHHOTO
UHTEIUIEKTa B OOywaromux  cucreMax. lcmonp3oBaHMe — METOIOB
HCKYCCTBEHHOT'O MHTEJIEKTa B podoTtoTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTOpUTMBI U TPOTPAaMMHUPOBaHUE

q)OpMaJ'II/ISaHI/IH IMNOHATHA AJITOpUTMA. Mamuna TLIOpI/IHFa KaK YHUBCpCAJIbHAA

MOJEJb BBIYMCICHUM

OrneHka CIOXHOCTH BBIYMCICHUH. Bpemsi paboTel 1 00BEM HCIONB3YyeMO
IaMsATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJTOPUTMBI NOJIMHOMHAIBHON
cnoxHoctu. [lepeGopubie anroputmbl. [lpumepbl pa3iMUHBIX aAJITOPUTMOB

peuicHuAd OJHOM 3ala4ui, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb
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OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOThI MPOCTEHIIUX aITOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpenencHue

WCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TpEOYyeMbIil pe3ybTaT

3.4

3.5

3.6

AnTOpUTMBI 00pa0OTKHM HATypPaJbHBIX YHCEN, 3aMUCAaHHBIX B IMO3UIIMOHHBIX
CHCTEMaX CYMCIICHUs: pa3OMeHHe 3aluCH YUClia Ha OTIENbHBIC LUQPHI,
HaXOXJICHHE CYMMBI W TIpoM3BeneHHUS HU(Dp, HAXOXKICHHE MaKCHMaIbHOMN
(MHHHMAITEHOW ) U PHIL.

[IpencraBnenne umcna B BUIE HaOOpa MPOCTHIX COMHOMKHUTENICH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTBIX YHUCENT B 3aJaHHOM

JTMAIia30He ¢ MTOMOIIBIO AITOPUTMA «PEIIeTo DpaTocheHar
MHoropa3psiiHbIe IeIble YUCiia, 3aa49u JTUHHON apupMeTHKH

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl 1aHHBIX:
LIETIOUUCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIE, JIOTMUYECKHE. BeTBieHus.
Cnoxusie ycinoBus. Lukisl ¢ ycnoBuem. L{UKIbI 110 IEpeMEHHOM.

OO6paboTka naHHBIX, XpaHAmuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiib.
QaiinoBsie nepeMeHHble ((ailoBeie ykazarenu). Urenue u3 daitna. 3anuch B
daiin.

Pazbuenue 3anaun Ha moa3anadn. [logmporpaMmel (TpotieAypsl U GYHKITHH).

Hcnonb3oBaHue CTaH,HapTHOﬁ OMOJIMOTEKH SI3BIKA MporpaMMHupOBaHUs

3.7

3.8

39

3.10

Pexypcus. PexypcuBHbie mpouenypsl 1 GyHknuu. Mcrnonb3oBanue creka Aiis

opraHu3aln peKypCHBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UnciaeHHble MeTO/Ibl
pelleHrs ypaBHEHMiIl: MeToJ mepedbopa, METOJ| IOJIOBUHHOIO JEJEHUs.
[IpubnmxEHHOE BBIYMCIIEHUE IJIUMH KpUBBIX. Bhruncnenue miomanen ¢uryp c
MIOMOIIBIO YHUCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] TpareLuil).
Ilouck Mmakcumyma (MuHUMyMa) (YHKIMHM OJHOM TEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  (QYHKIUM  S3bIKa
MpOrpaMMHPOBaHUSl Ui  0OpaOOTKM CHMBOJIBHBIX CTPOK. AJITOPHUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOBa MO MpPOOETbHBIM CHMBOJIAM, IOHMCK
ITOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAJACHHOW MOJCTPOKH Ha JPYTYIO
cTpoky. ['eHepamusi Bcex CJIOB B HEKOTOpPOM aidaBHTE, YIOBIECTBOPSIONIMX
3aJaHHbIM orpanndeHusiM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel ¥ MOCJIEIOBAaTEIbHOCTH 4YHCEI. BrruucieHwe O606I_l_léHHBIX

XApPaKTCPUCTHUK DJJICMCHTOB MACCHUBa WU YHCIOBOM IIOCIEA0BATEILHOCTU




3.11

(cymMMBI, TIpOW3BENEHHS, CPEIHEr0o apu(PMETHYECKOT0, MUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA DIIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHUS B MAacCHBeE.
AJroput™Mbl paboOThl C AJIEMEHTAMU MaccHBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro mMaccua. I[IpocTeie METOABI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomdHBIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpuIlbl). AJNTOpPUTMBI 00pabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBAa I10 3aJlaHHBIM
MpaBUjIaM, TTOUCK JJIEMEHTA B IBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJ'I6LIOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MACCHBBI, OTOOpa)keHHs).  XOII-TaOJIUIIBI.

HOCTpO@HI/Ie aJ'I(l)aBI/ITHO-‘IaCTOTHOl"O CJI0BapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Bpruucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu A BpEMEHHOIO XPaHEHUS TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHMe MHHHMAIILHOTO OCTOBHOTO JiepeBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTUPOBAHHOTO rpada. KommvyecTBo pa3smudHbIX
nyrell MeXay BeplIIMHAMH OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpada.
Anroput™m JleHKCTpEI

JlepeBbs. Peannsanust nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIe airopuT™Mbl 00xoa nepeBa. Mcnons3oBaHue creka

Y odepeu i 00Xo/a 1epeBa

3.16

3.17

JlnHamMHuueckoe mporpaMMHpOBaHUE KaK METO/] pELIEHMs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  IOMOILBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIHA,

HOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/la4i OIITUMH3alIUN

[Tonatue 06 OOBEKTHO-OPHEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

I/IHKaHCYJBII_[I/I}I, HacJIcJ0BaHUC, HOJII/IMOP(I)I/BM

WudopmanoHHbIe TEXHOJIOTUU

4.1

Ananuz JaHHBIX. OcHOBHEBIE 3ala4i aHaJIM3a JOaHHBIX: IIPOTHO3UPOBAHUC,

Knaccn(bmcaum{, KJIaCTCpusanus, aHaliu3 oTKJIOoHeHUM. IlocnegoBaTenbHOCTD




4.2

4.3

peleHus 3a/1a4 aHaTu3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA M OIICHKA
KayecTBa JAaHHBIX, BHIOOp W (WIM) TOCTPOCHHE MOJENH, MpeoOpa3oBaHHE
JAHHBIX, BU3yaJu3alMsl JaHHbBIX, HHTEpIpeTanus pe3yinbTaToB. [IporpamMmMubie
cpenctBa U MHTepHET-cepBUCHl AJii 00pabOTKM M MPEACTABICHUS JAHHBIX.
Bonpimme nannpie. MammHHOE 00yueHue

AHanu3 JaHHBIX C MOMOIIBIO DJIEKTPOHHBIX TaOiul. BeruncieHue cymmsl,
cpemHero  apu(MeTHYecKoro, HamOOIbIIero (HAMMEHBIIEr0) 3HAYCHUS
nuana3oHa. Beruucienue kodQQuUIMEHTa KOppelsuud ABYX PSAAOB JaHHBIX.
[TocTpoenne cTonOUaThIX, TMHEHYATHIX U KPYroBHIX nuarpamm. Iloctpoenue
rpadukoB  pynknui. Ilombop  naWMHWUM  TpeHma,  peIIeHHEe  3ajaad
IIPOrHO3UpOBaHus. PelieHue 3asay ONTUMU3ALUU C [TOMOIIBIO AIEKTPOHHBIX

Ta0JINLI

I[I/ICKpCTI/BaIII/I?[ npu MareMaTU4YCCKOM  MOJACIIMPOBAHUN  HCIPCPBIBHBIX
IIponIecCoB. MOI[GJ'II/IpOBaHI/IC JABHOXKXCHUA. MO,I[GJ'II/IpOBaHI/Ie OMOJOIMYECKUX
cucreM. MareMaTu4ecKue MOACIM B  3KOHOMUKCE. BrrancanrenbHEIC
OKCIICPUMCHTBI C MOACIISIMU. O6pa60TKa PE3YyJIbTATOB SKCIICPUMCHTA. MCTOI[
HaMMCHBUINX KBaApaToB. OIICHKa YUCJIOBBIX IMapaMCTPOB MOACIUPYCMBIX
00BEKTOB H IIpoIcCCoOB. BoccranoBiienne 3aBUCHMOCTEH IO pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepostHocTtHRle  Mozmenu.  Meroael  Monte-Kapio.  MmuranuonHoe

MOJCIIMPOBAHUC. CucTeMBl MacCOBOTO O6CJ'Iy>KI/IBaHI/IH

Tabnuunble (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuma — mpencTaBiIeHHE
cBeeHnii 00 oqHOTHIIHEIX 00bekTax. Iloite, 3amuch. Kiorou Tabauinel. Padora ¢
roToBOM 0a30il JaHHBIX. 3amonHeHue O0a3bl JaHHBIX. [loMCK, copTHpOBKa H
¢unabTpanus JaHHBIX. 3alIpOChl Ha BEIOOPKY JaHHBIX. 3aMIPOCHI C HapaMeTpaMH.
BrruncnsieMmsie mosis B 3ampocax.

MHoroTta0iauunble 6a3bl TaHHBIX. THIIBI CBSI3eH MeXTy Tabnuiamu. Buenrnuit
kimtou. llemoctHOCTh 6a3bl JaHHBIX. 3ampockl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,
ornapienue. IIpaBuiaa  IUTHPOBAaHUS  UCTOYHHUKOB U O(GOpPMIICHUS

OonbIMorpadUIECcKuX CCHIIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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