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HOACHUTEJBHAS 3AIIMCKA

[Tporpamma mo wuHpOpMatuke (yriayONEHHBIH YpOBEHb) Ha YpPOBHE CpeaHEro oOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTrpaMMbl cpefHero odmiero odpasoBanus, npeacrasieHHsix B PI'OC COO, a
Takke deaepanbHON paboueil mporpaMMbl BOCITUTAHMSL.

[Iporpamma mo mHpoOpMaTUKe AAET MPEICTaBICHHUE O IENsIX, O0IIel cTpaTteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHUS OOYyYaIOIIUMXCSl cpelncTBamu ydeOHoro mpeamera «Wudopmatuka» Ha
yri1yOIE€HHOM YPOBHE, yCTaHABIMBACT 00s13aTeIbHOE PEAMETHOE COJIEpKaHHUe, IPEIyCMaTPUBAET €ro
CTPYKTYpHUPOBAHHUE 110 pa3fiesiaM U TeMaM Kypca, olpeielisieT pacipeielieHue ero 1o kiaccam (rogam
u3yueHus), 1aéT NpUMepHOe pacrpeaeseHne y4eOHbIX YacoB MO0 TEMaTUYECKUM pa3JieiaM Kypca U
peKoMeHayeMYI0 (IPUMEPHYIO0) MOCIEI0BATEIbHOCTh UX M3YUYEHUS C YUETOM MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBsI3€Hl, JIOTHKK Y4eOHOT0 Mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEN 00yHaromuXcsl.
[IporpamMma o uHopmatuke onpeensieT KOJIMUeCTBEHHbIE U KaYeCTBEHHbIE XapaKTEPUCTUKH
y4eOHOro MaTepuaa Jjs KaXJ0ro To/ia U3yueHHsl, B TOM YUCIIe JJIS COAEPIKAaTEIbHOTO HAIOJTHEHUS
Pa3HOTro BHJIa KOHTPOJIS (IPOMEXKYTOUHOM aTTecTaluy 00y4Yarouuxcs, BCepOCCUICKIX MPOBEPOUYHBIX
paboT, TocyJapCTBEHHOM NTOroBOi arTectanun). [Iporpamma no napopmaTke SIBISETCS OCHOBOU
JUISL COCTABJIEHUSI aBTOPCKUX y4E€OHBIX MPOrpaMM U y4eOHHKOB, MOYPOYHOTO IUIAHWPOBAHUS Kypca
YUUTEJEM.

WNudpopmarnka B cpeHeM o611eM 00pa3oBaHUH OTpaXkaer:

CYLTHOCTb MH(OPMATUKHU KaK HAy4YHOU TUCIMILIMHBI, U3Y4aoleil 3aKOHOMEPHOCTH IPOTEKAHUS
Y BO3MOKHOCTH aBTOMAaTH3alUU HHPOPMAIIMOHHBIX IPOLECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE 00J1aCTH PUMEHEHUsI HHPOPMATHKH, IPEXk/Ie BCEro HH(POPMAIIMOHHbBIE TEXHOJIOTUH,
yIpaBJeHUE U COLMATIBbHYIO cepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMAaTHKU U HHPOPMALIMOHHOM JeATEILHOCTH.

Kypc unpopmatuku s ypoBHSI CpeHEro ooOuiero o0pa3oBaHMs SBISETCS 3aBEPIIAIOIIUM
ATAIlOM HENPEePhIBHON MOJATOTOBKM O00ydYaromuxcs B 001acTH MHPOPMATUKA U MH(DOPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTMM, OMNHMpAeTcss Ha CcoJep)KaHUue Kypca HHGPOPMATUKU YpPOBHS
OCHOBHOTO 00Imero o0pa3oBaHMs UM ONBIT IOCTOSHHOIO TPUMEHEHUs HH()OPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH, TaET TEOPETUUECKOE OCMBICIICHHE, MHTEPIIPETALIMIO U 000011IeHNE
3TOTO OIBITA.

Pesynbrarel  yrayOneHHOro ypoBHS u3ydeHus yuyeOHoro mnpeamera «Hupopmaruka»

OPHEHTHPOBAHBI Ha HOJTy4eHHUe KOMIIETEHTHOCTEH TSt nocieayomen
npodeccuoHanbHOM nesTebHOCTH. OHU BKIIIOYAIOT B Ce0s:
OBJIAJICHUE KITIOYEBBIMU MOHATUSAMU u 3aKOHOMEPHOCTSMU, pacrio3HaBaHUe

COOTBETCTBYIOIIMX WM NPU3HAKOB W B3aWMOCBSI3€H, CIIOCOOHOCTH JE€MOHCTPHPOBATH pa3IMYHBIE
MOJIXO/1bI K U3YUYEHUIO SIBJICHUH;

yYMEHHE pelllaTh THUIOBbIE NPAKTUYECKME M TEOPETUYECKHE 3aJadyM, XapaKTepHbIE [UIs
UCTIOJIb30BaHUS METOJIOB U MHCTPYMEHTAPHS JTAHHOTO Y4eOHOT0 IIpeaMETa;

HaJIN4YME NPEJCTABICHUN O JAaHHOM y4eOHOM MpeAMeTe KaK LeIOCTHOW TEOPUH (COBOKYITHOCTU
TEOPHii), OCHOBHBIX CBSI35IX CO CMEKHBIMU OOJIACTSIMH 3HAHUIA.

B pamkax yriyOn€HHOro ypoBHS U3yueHHst HH(GOPMATUKHU 00eCIeunBaeTCs LieJeHapaBIeHHas
MOJATrOTOBKA O0YyYaroImuXcs K MPOAODKEHHIO 00pa3oBaHUS B OpraHU3alMax MpodecCHOHATBLHOTO
00pa30BaHus MO CHELMATBHOCTSM, HENOCPEACTBEHHO CBSI3aHHBIM C LHU(POBBIMH TEXHOJOTHIMH,
TaKUM Kak [porpaMMHas HHXEHepHs, HH(pOpMaIMOHHAas Oe30MacHOCTh, HH(POPMALMOHHBIE
CHUCTEMBbl M TEXHOJIOTMH, MOOWIIBHBIE CUCTEMBI U CETH, OOJIbIINE JaHHbIE M MAlIMHHOE 00ydyeHHE,
NPOMBIIIICHHBI MHTEPHET BEIIEeH, UCKYCCTBEHHBIN MHTEIUIEKT, TEXHOJIOTHH OECHpOBOJHON CBS3H,
pOOOTOTEXHMKA, KBAaHTOBBIE TEXHOJIOTMH, CHUCTEMbI paclpeelEHHOr0 peecTpa, TEXHOJIOIHU
BUPTYaJIbHOU U JOIOJIHEHHOM peaabHOCTEN.

OcHoBHas 1enb U3ydeHus ydeOHoro mnpenmera «MHdopmaTthka» Ha yriayOGiEHHOM YypOBHE
cpeaHero oOmero oOpa3oBaHusi — oOecreueHHe JaJbHEHIero pa3BUTHS HH(OPMALMOHHBIX



KOMIIETEHIIMH 0O0ydyaromierocsi, €ro TOTOBHOCTHM K JKHM3HM B YCJIOBUSAX DPa3BUBAIOLIETOCS
MH(POPMALIMOHHOTO OOIIECTBa W BO3pacTarollell KOHKYPEHLIMM Ha pBIHKE Tpyaa. B cBs3u ¢ 3TUM
nzyuenue napopmatuku B 10—11 xmaccax T0DKHO 00€CTICUNTS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUSI, OCHOBAHHOTO Ha TMOHHUMAaHUU pPOJNU HH(POPMATHUKH,
MH(GOPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM O0IIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTUYECKOT0 u JITOPUTMHUYECKOTO MBIIUICHHUS,

c(OpMUPOBAHHOCTh YMEHHUH pa3znuyarh (aKThl U OIEHKH, CPAaBHUBATH OLIEHOYHBIE BBIBOJIBI,
BUJETh MX CBSI3b C KPUTEPUSMHU OLICHUBAHUS U CBSI3b KPUTEPUEB C OINPEAEIEHHOW CUCTEMOM
IIEHHOCTEH, MPOBEPATh HAa JOCTOBEPHOCTH M 00001aTh HH(POPMAIIHIO;

c(OPMHUPOBAHHOCTh MPEACTABICHUNH O BIMUSHUU HH()OPMAIIMOHHBIX TEXHOJOTMHA Ha >KHU3Hb
YesioBeKa B OOIIEeCTBE, MOHUMAHUE COLMAIbHOI0, SKOHOMHUYECKOT0, MOJUTHYECKOTr0, KYJIbTYPHOTO,
IOPUJINYECKOTO, TIPUPOJHOTO, 3PTOHOMUYECKOT0, MEIUIIMHCKOTO U (PU3HOIOTHYECKOr0 KOHTEKCTOB
MH(GOPMAaLMOHHBIX TEXHOJIOTHUH;

NPUHSATHE TIPABOBBIX M JTUYECKUX ACIEKTOB HH(GOPMAIMOHHBIX TEXHOJIOTHUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJICH, BOBICUEHHBIX B CO3JaHHE U HCIIOJIb30BaHHE MH(GOPMAIMOHHBIX CHUCTEM,
pacnpocTpaHeHue HHPpOpMAIIHH;

CO3/IaHM€ YCTIOBHM IS Pa3BUTHS HABBIKOB YUEOHOM, IPOEKTHOM, HAyYHO-UCCIIEI0BATENbCKON U
TBOPYECKOH JIEATEILHOCTH, MOTHBAIIUHN OOYYAIOUINXCS K CAMOPA3BUTHIO.

B conepxanun yuebHoro npeamera «MHbopMaTuka» BBLIETSIOTCS YETBIPE TEMATHUECKUX
paszena.

Paznen «lludpoBasi rpaMOTHOCTHY MOCBSIIEH BOIIPOCAM YCTPOKWCTBA KOMITBIOTEPOB U IPYTHX
DIIEMEHTOB NH(POBOTO OKPYXKEHHS, BKIIOYAs KOMITBIOTEPHBIE CETH, HCIIOJIb30BAaHUIO CPEJICTB
OTEpAllMOHHON cucTeMbl, pabore B ceTH VHTEpHET W HCMOJNB30BAHUIO HMHTEPHET-CEPBHUCOB,
MH(POPMALMOHHON 0€30MacHOCTH.

Paznen «Teopernueckue oCHOBbI MH()OPMATHKH» BKIIOYACT B ceOs MOHATUHHBIN armapar
MHPOPMATHUKH, BONPOCH KOAMPOBAaHUS HH(GOPMAIMM, H3MEpPeHHS HH(POPMAIMOHHOTO 00BEMa
JTAHHBIX, OCHOBBI AJIF€OPBI JJOTUKU U KOMIIBIOTEPHOTO MOJEIUPOBAHHUSL.

Paznen «AnroputmMbl M MpPOrpaMMHPOBAaHUE» HANpPABICH HAa PAa3sBUTUE ANTOPUTMHUYECKOTO
MBIIUICHHS, pa3paboTKy aJrOpUTMOB M OLEHKY HX CI0XKHOCTH, (OPMUPOBAHUE HABBIKOB PeaIn3alluu
IIPOrpaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Pasnen «UndopMauuoHHbIe  TEXHOJOTMHW»  TOCBSIIEH  BONpocaM  IPUMEHEHUs
MH(POPMALIMOHHBIX TEXHOJOTHH, pPEaTM30BaHHBIX B TNPHUKIATHBIX TMPOTPAMMHBIX MPOAYKTaX U
MHTEpHET-CEepBHUCaX, B TOM YHCIIe B 33/J]ayax aHajdu3a JaHHbBIX, MCIIOJb30BaHMIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJHII IS PEUICHUS TPUKIIAIHBIX 3a/1a4.

B npuBenénnom nasnee coaepkanuu yueoHoro npeamera « Mupopmarukay KypcuBOM BblIEICHBI
JIOTIOJTHUTEIILHBIE TEMBI, KOTOPBIE HE BXOJAT B 0053aTENIbHYIO MPOrpaMMy 00ydeHUsl, HO MOTYT OBbITh
MIPEJIOKEHBI I U3YUSHHSI OTAEIbHBIM MOTHBUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCS.

YrnyOnéuuslii ypoBeHb HU3yYeHHS HH(POPMATUKU PEKOMEHAYETCS MJsl TEXHOJIOTHYECKOTO
npodussi, OPHUEHTHMPOBAHHOIO HAa HWHXEHEPHYI0 U HH(POPMAIMOHHYIO cdepbl JesSTEIbHOCTH.
YrnyOnéHuuslii ypoBeHb U3yueHHs WH(GOPMATHKH O00ECHeunBaeT: IOATOTOBKY OOydarommxcs,
OpUEHTUPOBAHHBIX HAa CHEIHAIbHOCTH B 00JIacTH MH(GOPMALMOHHBIX TEXHOJOTUH U WH)KCHEpHbIE
CIIELIMAIIBHOCTH, YYacTHE€ B IMPOEKTHOM U HCCIEI0BATEIILCKOW JAEATEIbHOCTH, CBSI3aHHOM C
COBPEMEHHBIMU HAIpPABJICHUSMU OTPACIU HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH,
MOArOTOBKY K YYacTHIO B OJIMMIIMAJaXx M cjaade EIMHOro TrocyJlapCTBEHHOIO »SK3aMeHa I0
nH(pOpMaTHKE.

[TocnenoBaTenbHOCTh U3yUEHHS TEM B IpeJiesiaX OJJHOTO T0/1a 00YUYEeHHUsI MOXKET ObITh U3MEHEHA
110 YCMOTPEHHMIO YUUTENs IPH NOArOTOBKE Paboyel MpOrpaMmel U MOYPOYHOTO IIJIAHMPOBAHUSL. ‘

O01u1ee yncI0 4acoB, PEKOMEHI0BAaHHbIX I M3yueHHs nHpopMaTuku — 272 yaca: B 10 kiacce
— 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 gacoB (4 4aca B HEZIENIO).

COAEPXAHUE OBYUYEHUSA




10 KJIACC

Hudgposas rpaMOTHOCTH

TpeboBaHUs TEXHUKU OE30MIACHOCTH M TUTHMEHBI NMPHU paboTe ¢ KOMIBIOTEpaAaMH M JAPYTHMMHU
KOMITOHEHTaMH U (PPOBOTO OKPYKEHHUS.

[TpuHIMIBI PabOTEl KOMIBIOTEPOB M KOMIIBIOTEPHBIX cuUcTeM. Apxurektypa ¢oH Heiimana.
ABTOMaTHYECKOE BBIOJIHEHWE NporpaMMmel  mpoueccopoMm. OnepaTuBHas, NOCTOSHHas W
JoJAroBpeMeHHas namsaTb. OOMEH JaHHBIMM C MOMOIIBI0 MIMH. KOHTpOIephl BHEIIHUX YCTPOMCTB.
IIpssMo#t mocTyn K MaMATH.

OcHOBHBIE TEHACHLIMN Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHH. [lapaiienbHble BBIYMCIICHUS.
MHoronpoueccopsbie cucteMbl. CynepKoMIbloTepsl. Pacnipeien€HHbIE BBIYMCIUTENIBHBIE CUCTEMBI U
00paboTka OoJBIIMX JaHHBIX. MOOWIbHBIE HU(PPOBBIE YCTPOUCTBA U MX POJIb B KOMMYHHUKAIUIX.
Bcerpoennble koMnbroTepbl. MUKpOKOHTpOJuIepsl. POOOTH3MpPOBaHHbIE TPOU3BOJICTBA.

[TporpamMmHOe oOecrieueHHe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. BHIbl mporpaMMHOro
obecrieyeHus: U X HazHaueHUe. OCOOEHHOCTH MPOTPAMMHOTO 00eCTIeYeHUsI MOOUIIBHBIX YCTPOUCTB.
[TapannensHoe mnporpammupoBaHue. CucteMHoe mnporpamMmHoe oOecneueHue. OnepaluoHHbIE
cucreMbl. YTwiuthel. J[lpaiiBepbl ycTpoucTB. MHCTamuuus W ACUMHCTALIALMS IPOrPaMMHOIO
obecrieueHus.

daiinoBeie cucteMbl. [IpUHIMMIBI pa3MelIeHuss ¥ UMEHOBaHUS (ailyioB B JOJITOBPEMEHHOMN
namsTy. [1laGnoHb! A5 onucanus rpynm ¢ainos.

[Tporpammuoe oOecrieuenue. JIMIeH3upoBaHUE MPOrpaMMHOTO obecneueHus W HU(POBBIX
pecypcoB. Ilpomnpuerapuoe u cBoOoxHOe mporpammHoe oOecneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCHOJb30BAHWE TPOTrpaMMHOr0 obecreueHHss H  LUUPPOBBIX  PECYPCOB.
OTBETCTBEHHOCTh,  yCTaHaBIMBaeMas  3akoHogaTesnbcTBOM  Poccuiickont ~ ®denepauum  3a
HEMPaBOMEPHOE HCIIOIB30BaHUE IPOTPAMMHOTO 0OecrieueH st U U(PPOBBIX PECYPCOB.

[IpyHUMIIBI TIOCTPOEHUS W amlapaTHblE KOMIIOHEHTbI KOMIIBIOTEPHBIX ceTeil. CereBble
npotokosibl. Cets UnTepHeT. Anpecanust B cetu Murepuer. IIporokonst creka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Paznenenne [P-ceTn Ha mojaceTu ¢ MOMOIIBIO Macok nojicereid. CeTeBoe aIMUHUCTPUPOBAHUE.
ITosrydeHne HaHHBIX O CETEBBIX HACTPOMKax KOMIbIOTEpa. IIpoBepka Haln4us CBS3U C Y3JIOM CETH.
Omnpenenenne MapuIpyTa ABHKEHUS TAKETOB.

Bunpr nestensnoct B cetu aTepueT. CepBrchl HTepHEeTa. ['eonHbOpMAaIIMOHHBIE CHCTEMBI.
['eooKalIMOHHBIE CEPBUCHI PEATBHOTO BpPEMEHH (HAmpuMep, JIOKAIMs MOOWJIBHBIX Tele(OHOB,
OIpe/ieIeHne 3arpy’kKeHHOCTU aBTOMAarucTpayieil), HUHTepHET-TOPropisi, OpOHMpPOBAaHUE OWIIETOB U
TOCTHHHULL.

I'ocynapcTBeHHBIE DJJIEKTPOHHBIE CEpBHCHI M yciayrd. ConuanbHBIE CE€TH — OpraHu3anus
KOJIJISKTUBHOTO B3aWMOJICHCTBUA M oOMeHa AaHHBIMUA. CeTeBOW STHKET: MpaBWiia IOBEIEHUS B
kubeprpoctpanctBe.  [IpobimemMa  mommMHHOCTH — ToydeHHOW — mHpopMamuu.  OTKPBITHIE
o0pa3zoBaTeNnbHbIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBA3aHHBIE C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJIOTHH. O0mue npoliaeMbl 3amuThl HHPOPMAUd M HH)OPMAITMOHHON
6e3onacHoctd. CpencTBa 3aliuThl HMHGOPMALMU B KOMIBIOTEpPAX, KOMIIBIOTEPHBIX CETSIX U
aBTOMATH3MPOBAHHBIX MH(POPMALMOHHBIX cucTeMax. IIpaBoBoe oOecmeueHne WHGOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpallieHMe  HECAaHKUMOHUPOBAHHOIO  JOCTYNa K JIMYHOW  KOH(HUAECHUHATbHOU
MH(pOpMaLINK, XpaHsIIeNHcs Ha NePCOHATbHOM KOMIIBIOTEPE, MOOMIIBHBIX yCTpoiicTBax. BpenoHocHoe
IIPOrpaMMHO€E oOecrieueHue U crnocoObl 00pbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbsl. OpraHuzanus
JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [TaponbHas 3amura apxusa.

udpoBanne manubix. CumMmeTpuuHble W HecuMMeTpuuHble mmdpsl. udgpsr npocroi
3amensl. [udp Le3aps. Hludp Bwkenepa. Anropurm mmdpoBanust RSA.



TeopeTnyeckue 0CHOBbI HH(POPMATUKH

Wudopmanus, naHHbie u 3HaHUS. MHMOpMalMOHHBIE MPOILECCHI B MPHPOJAC, TEXHHUKE U
oOmiecTBe.

HenpepwsiBHBIE W JUCKPETHBIE BEIWYMHBI M CUTHAIBL HE0oOXOIMMOCTh JIHCKpPETHU3AlUN
nH(popmaIuu, TpeaHa3HaYeHHOM JIJIsl XpaHEHUs, Tiepeadyn U 00paboTKH B IU(POBBIX CHUCTEMAX.

JlBonyHOE KoaMpoBaHue. PaBHOMEpHbIE U HEpaBHOMEpHBIE KOJIbI. JlekoaupoBanue coo0IIeHu,
3allMCaHHBIX C TOMOIIBID HEPABHOMEPHBIX KOJOB. YcioBue Pano. IloctpoeHune oIHO3HAYHO
JEKOTUPYEMbIX KOJOB C TIOMOIIBIO JepeBa. ENUHHUIBI M3MEpeHHs KOJIMYeCcTBAa HH(OpMAIUH.
AndaBuUTHBINA TOIXO] K OLIEHKE KOJMYecTBa HH(POpMaIUH.

Cuctemsbl cuncnenus. Pa3BEépHyTas 3anuch LEIBIX U APOOHBIX YKCEN B MO3UIIMOHHON CUCTEME
cuncaeHus. CBolicTBa NO3UIIMOHHOM 3aMKCH YHCTa: KOJTUYECTBO LU(P B 3aIIUCH, TPU3HAK JAETUMOCTH
YHCJIa HA OCHOBAHUE CUCTEMBI CUMCIICHHSI. AJTOPUTM IMEepeBojia LEI0ro yucia u3 P-uuHoit cucteMbl
CUHCJICHHS B IECATUYHYIO. AJITOPUTM NIEPEBOIa KOHEUHOU P-u4HON ApoOH B ECATUYHYIO. AJITOPUTM
[epeBoAa LEJIOro 4uciaa M3 JIECATUYHOM CHUCTEeMbl cuucieHus B P-uunyro. IlepeBox kKoHeuHOM
JIecaTUUHON Jpobu B P-nunyro. J[BoumyHasi, BOCbMepHUYHass W IIECTHAALATEPUYHAS CHUCTEMBI
CUHCTICHHS, CBS3b MEXAy HUMHU. Apudmerndeckue omepanud B TO3UIIMOHHBIX CHCTEMax
CcuMClIeHHs. TpoudyHas YpaBHOBEIIEHHAs CHCTEMa CUMCICHHsA. J[BOMYHO-ZIecATHYHAs CHUCTEMa
CUHCIICHUS.

Komuposanue tekcroB. Komuposka ASCII. Ognob6aiitapie kogupoku. Ctangapt UNICODE.
Komuposka UTF-8. Onpenenenrie nHPOPMAMOHHOTO 00BEMA TEKCTOBBIX COOOIICHHUH.

Koaunposanue uzobpaxenuii. OuieHka HHPOPMAITMOHHOTO 00bEMA IpadUuecKuX AAHHBIX MPU
3aJJaHHBIX pa3pelleHUH U ITyOrHe KoaAupoBaHusl 11BeTa. L[BeToBbIe MOenn. BekTopHOE KOIMpPOBaHHUE.
dopmartsl rpaduueckux aito. TpéxmepHas rpaduka. OpakraapHas rpaduka.

Komuposanue 3Byka. OrieHka HHPOPMAITMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX IPHU 3aJIaHHBIX
4acTOTE JUCKPETU3AIMHU U Pa3psIIHOCTU KOJUPOBAHMUS.

Anrebpa noruku. Ilonarme BbICKa3biBaHUs. BrickaspiBaTenbHbIe (OPMBI  (TIPEAUKATHI).
KBaHTOpBI CylIecCTBOBaHUS U BCEOOIIHOCTH.

Jlornmueckue omepauuu. Tabmumbl wucTHHHOCTU. Jlormueckue BbIpakeHus. Jlormueckue
ToXKIecTBa. J[0Ka3aTenbCTBO JIOTMUECKUX TOXKIECTB C MOMOIIbIO TaONIUIl UCTUHHOCTU. Jlormueckue
orepanuy 1 ONepaluy Hajl MHOKECTBAMHU.

3akoHbl anreOpbl JIOTUKH. OKBUBAJICHTHBIE MPEOOpa3OBaHUS JIOTMUECKUX BBIPAKCHUM.
Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHEHUM.

Jlornueckue (yHKUIMU. 3aBUCUMOCTbh KOJHYECTBA BO3MOXKHBIX JIOTUYECKUX (YHKUIUNA OT
KOJINYeCTBA apryMeHTOB. [10JIHbIE CHCTEMBI JTOTHYECKUX (YHKINH.

Kanonmueckue ¢GopMbl joruueckux BblpakeHUH. CoBepIlICHHbIE JU3IBIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX MTOCTPOCHHUS T10 TA0JIHUIIE UCTUHHOCTH.

Jlormyeckue »JeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsiaHbiil
cymmarop. [locTpoenue cxem Ha JOrMYECKHUX 3JIEMEHTAX I0 33JaHHOMY JIOTUYECKOMY BBIPAKEHHUIO.
3anuch JJOrM4EeCKOT0 BBIPAKEHUSI 110 JIOTUYECKOM CXEME.

[IpencraBieHue HEIbIX YUCEN B IaMATU KOMIIbloTepa. OTpaHMYEHHOCTD JAHMAaIla30Ha YUCENl IPU
OTpaHMYEHUHU KoJudecTBa pa3psanoB. llepenonnenue paspsaHoil ceTku. be33HakoBble M 3HAKOBBIE
JlaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN TONOTHUTEIBHBIN KOJ OTPHIIATEIHHBIX YHCEI.

[ToGuToBBIC JIOTHYECKKE omepanuu. Jlormueckuii, apuMEeTHUESCKUN U ITUKINYECKUN CIBUTH.
[udpoBaHue ¢ MOMOIIBIO TOOUTOBOM onepannu «uckmoyatomiee NJIN».

[IpeacraBineHne BEHIECTBEHHBIX YMCEN B NMaMATH KOMIbIOTEpa. 3Hadamas 4acTb M MOPSIOK
yucia. Jlmama3oH 3HaueHW BeIIECTBEHHBIX uucen. [Ipobimempl XpaHeHHs BEIIECTBEHHBIX YHCEl,
CBA3aHHBIE C OrPAaHUYEHUEM KOJIMYECTBA DPA3psA0B. BEINOIHEHHME onepanuid C BEIIECTBEHHBIMU
YHCIIaMU, HAKOTIJICHUE OMIMOOK TPU BEIYUCIICHHUSIX.

AJITOPUTMBI U IPOrpaMMHPOBaHUeE



OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIIMX aJITOPUTMOB YIIPABICHUS
VCIIOJIHUTENISIMA U BBIYMCIUTENBHBIX alropuTMoB. OnpesiesieHne UCXOAHBIX JaHHBIX, IIPU KOTOPBIX
QJIITOPUTM MOXKET JIaTh TpeOYEeMbIil pe3ybTar.

Ortarsl peleHus 3ajad Ha KoMIbplotepe. IHCTpyMeHTalIbHbIE CPEACTBA: TPAHCIATOP, OTIIA UMK,
npodunupoBK. Komnumnsius u uHTepnperanus nporpaMM. BupTyanbHble MallluiHBL.

WuterpupoBanHas cpega pa3paboTkd. MeToasl OTIHagKkd TmporpaMm. Mcmonb3oBaHue
TpacCUpOBOUYHBIX TaOymmi. OTiaagouyHblii BbIBOJA. [lomaroBoe BBHITIOJIHEHHWE MPOTpaMMBbI. TOYKH
ocraHoBa. [IpocMOTp 3HaUEHUI IEpEMEHHBIX.

A3k mporpammupoBanus (Python, Java, C++, C#). Tumbl AaHHBIX: IEJIOYUCIICHHBIC,
BELIIECTBEHHbBIE, CUMBOJIbHBIE, Jlornueckue. BerBnenusa. CrnoxHble ycnoBus. LIMKIBI ¢ ycIOBHEM.
[ukael mo nepemeHHOW. B3anmo3aMeHSEMOCTh pPA3IUYHBIX BUIOB LUKIOB. MHBapwaHT uuKIia.
CocraBiieHne 1IMKJIa ¢ UCIIOJb30BaHNUEM 3apaHee ONPEAeIEHHOTO MHBapHUaHTa IUKIIA.

JoxymentupoBanue nporpamMm. HMcnons3oBanue koMMeHTapueB. llonroroBka onucanus
IIPOrpaMMbl U HHCTPYKLIUHU JJIs1 IOJIb30BATENs.

Anroput™Mbl 00paOOTKM HATypalbHBIX UHWCEN, 3alMCAHHBIX B TO3UIIMOHHBIX CHCTEMax
CUMCIICHUS: pa30MEeHNE 3aKCH YHUCIa HA OT/ACIbHBIC NU(PHI, HAXOXKIECHHE CYyMMbI U TIPOU3BEICHUS
nrudp, HAXOKAECHUE MAKCUMAIbHOW (MUHUMAJIBHOM ) ITU(PBI.

HaxoxneHue Bcex MpOCThIX YUCEN B 3aJaHHOM nauanaszoHe. IIpencraBieHue uucina B BUIE
Habopa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTEIICHbD.

OO6paboTka naHHBIX, XpaHsAmuxcs B (aimax. TexcToBble W JaBoWYHBIE (aiinbl. daiinoBbie
nepemeHHsbIe ((aitnoBeie ykazarenu). Utenue u3 daitna. 3anuce B daii.

PazOuenue 3amaum Ha monzamaun. [loamporpammel (mpomenypbl u (QyHkmum). Pexypcus.
PexypcuBHble 00bekTHI ((hpaxTanbl). PexkypcuBnbie nponenypsl U GyHkuuu. Mcnons3oBaHue creka
JUIsl OpPraHU3allii PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue cTaHAapTHOM OWOIMOTEKH s3bIKa mporpammupoBaHus. [loaxmroueHue
OuOJIMOTEK MONNPOTpaMM CTOPOHHHX TNpOHM3BOAUTENEeH. MOIYNBHBIM NPUHOUI TOCTPOCHUS
MIPOrPaMM.

Yucnennsie MeTo1bl. TOUHOE M TPUOIKEHHOE pereHus 3a1aui. YUCIeHHbIE METO bl PeILICHHS
ypaBHEHU: METOJ mepedopa, METOJl MOJOBUHHOTO neieHus. [IpuOmmkE€HHOE BBIYHCICHUE JTHH
KpHUBBIX. Brrarcnenue miomiaaeii Guryp ¢ moMoIpo YUCICHHBIX METOIOB (METOI MTPSIMOYTOJIbHUKOB,
Meton Tpanenuii). I[lomck makcumyma (MuUHMMyMa) (YHKUMH OJHOW TEPEMEHHOH METOAO0M
[IOJIOBUHHOT'O JIEJICHUSI.

O06paboTka CHMBOJIBHBIX JaHHBIX. BCTpoeHHble (DYHKIMU S3bIKa HPOrpaMMUpPOBAaHUS NS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI 00paOOTKH CHUMBOJBHBIX CTPOK: MOJACYET KOJIMYECTBA
MOSIBJICHUN CHMBOJIa B CTPOKE, pa3OMeHHEe CTPOKH Ha CJOBa MO MPOOENbHBIM CHUMBOJIAM, IOHUCK
MIOACTPOKH BHYTPHU JAHHOM CTPOKH, 3aMEHA HAWJECHHOM IOJCTPOKHU Ha JAPYryro CTpoKy. I'eHepanms
BCEX CJIOB B HEKOTOPOM ai(aBuTe, yIOBICTBOPSIONINX 3aJaHHbIM orpanndeHusiM. [Ipeobpa3oBanue
YHCJIa B CUMBOJIBHYIO CTPOKY ¥ 0OpaTHO.

MaccuBel W MOCJIEIOBaTENIbHOCTH 4YHcesl. Bpiuucienne 0OOOOUIEHHBIX —XapaKTEPUCTHK
AJIEMEHTOB MACCHBAa WJIM YHCJIOBOM IIOCIEAOBATEIbHOCTU (CyMMBI, NPOU3BEIACHUS, CPEIHErO
apu(MeTHyecKoro, MHUHUMAIBHOTO M MAaKCHUMaJbHOTO 3JEMEHTOB, KOJIMWYEeCTBa JJIEMEHTOB,
YAOBJIETBOPSAIOLIUX 3alaHHOMY YCJIOBHIO). JIMHEMHBIN MONCK 3a1aHHOr0 3HAY€HUsI B MAaCCHUBE.

CoptupoBka oHOMepHOro MaccuBa. [IpocTbie MeTOAbI COPTUPOBKH (METOJ My3bIPbKa, METOA
BbIOOpa, COPTUPOBKA BcTaBKaMu ). COPTUPOBKA CIMSIHUEM. BpIcTpas cCOpTHpOBKa MaccuBa (alrOpUTM
QuickSort). JIBoM4HBIN TONCK B OTCOPTUPOBAHHOM MacCCHUBE.

JIBymMepHbIe MacCUBBI (MaTpPUIlbl). AITOPUTMBI 0OpAaOOTKH ABYMEPHBIX MAaCCHBOB: 3allOJIHEHHE
JIBYMEPHOT'O YMCJIOBOIO MACCHBA I10 33JaHHBIM IIPAaBUJIaM, MIOUCK 3JIEMEHTa B JIBYMEPHOM MACCHBE,
BBIUHCIICHHE MAaKCUMyMa (MHHUMyMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MaccCuBa, NEPECTaHOBKA
CTPOK U CTOJIOLIOB IBYMEPHOI'O MacCHBA.

HNudopmManMOHHbIE TEXHOJIOTHH



TexkcroBelii mporeccop. PemaktupoBanue u dopmatupoBanue. IIpoepka opdorpadum u
rpammaTtukd. CpeAcTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM Iipoiieccope. Mcmonp30BaHue CTUIIEH.
CTpyKTypHpoBaHHbIE TEKCTOBbIE JIOKyMeHTHl. CHocku, ornaBieHue. KomnexktuBHas paborta ¢
JIOKyMeHTaMu. WHCTpYMEHTBI pEelEH3UPOBAaHUS B TEKCTOBBIX Mpolieccopax. OOlayHble CEPBUCHI.
Henoass mepermcka. Pedepar. IlpaBmma 1uTHpoOBaHWUS  HCTOYHMKOB W odopmieHuUs
oubimorpadudecknx ccbutok. OdopmieHne crnucka JIUTEpaTypbl. 3HAKOMCTBO € KOMIIBIOTEPHOM
BEpCTKOM TekcTa. TexHuueckue cpeAcTBa BBoja TekcTa. Cnenuaau3upoBaHHBIE CPEACTBA
peIaKTUPOBAHUSI MATEMATUUYECKUX TEKCTOB.

Ananu3 naHHeix. OCHOBHBIE 3a/layll aHajdu3a JAaHHBIX: MPOTHO3MpPOBaHHE, KiacCUpUKaLUs,
KJIacTepu3alus, aHaIu3 OTKIOHeHH. [loceoBaTenbHOCTh pelieHus 3a1a4 aHaau3a JaHHBIX: cOop
MEPBUYHBIX JaHHBIX, OYMCTKAa M OILIEHKA KauyecTBa JaHHBIX, BHIOOp W/WJIM TOCTPOEHUE MOJENH,
npeoOpa3oBaHre MAHHBIX, BHU3yalu3alusl MAHHBIX, WHTEPIPETAlHs pe3ynbTaroB. [IporpammHbIe
CpeICTBAa M HMHTEPHET-CEPBUCHI I 00pabOTKM W MpPEJCTaBICHUS [aHHBIX. bosbiive naHHbBIE.
Mammuaaoe o0yuenue. HTemIeKTyalbHbI aHATTN3 TaHHBIX.

AHanu3 JaHHBIX C TIOMOMIBIO AJIGKTPOHHBIX TaOiuI. BeluuciIeHHEe CyMMBI, CpEeIHEro
apudmernyeckoro, HanOOIIbIIETO (HAMMEHBIIIET0) 3HAUCHUS quarna3ona. Beraucienue kodgdunmenta
KOppeJsiiK ABYX psAIoB AaHHBIX. [locTpoeHne cTon0yarhiX, JIMHEHYAThIX U KPYTOBBIX JHarpaMM.
[Toctpoenue rpadukoB pyuknuid. [londop TuHUN TpeHIa, pelIeHUE 3a/1a4 TPOTHO3UPOBAHHUS.

YucneHHoe pellleHre ypaBHEHUH ¢ MOMOIUIbI0 moadopa mapamerpa. OnTuMusanus Kak MOUCK
HAWIYYIIETO PEIICHUs B 3aJaHHBIX ycioBusx. LleneBas ¢yHkius, orpanuycHus. JlokaiabHBIE U
r1100ambHBI MUHUMYMBI 11e71eBOi GyHKIMU. Perenne 3aa4 onTUMHU3AIUHU C TOMOIIBIO 3JIEKTPOHHBIX
TaOIuII.

11 KJIACC

TeopeTnyeckue 0CHOBbI HHPOPMATUKH

Teopernueckne MOAXOAbI K OLEHKE KOJMYECTBa WHGPOpPMAUWU. 3aKOH aJJUTUBHOCTHU
nHpopmaruu. Popmyna Xaptiau. Madopmarus u BepositHocTh. Popmyna [1leHHOHA.

Anroputmbl ckaTtus JaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOpPUTMBI CKaTHsl NTAHHBIX C MOTEPSMHU. YMEHbIICHUE ITyOHHBI KOJUpoBaHus 1BeTa. OCHOBHBIE
uneu anropurmon cxkarust JPEG, MP3.

CkopocTh nepefayu JaHHBIX. 3aBUCUMOCTh BPEMEHH Tepeiadd 0T HHPOPMAIIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEPUCTHK KaHana CBA3H. [IpHunMHBI BOBHUKHOBEHHUS OIIMOOK MPH Tepeade TaHHbIX.
Kozpl, mo3posnsitonire oOHapyXKUBaTh U UCIPABIATH OLIMOKH, BO3HUKAIOIIKE MPH Mepeiade JaHHbIX.
Paccrosane Xammunra. KonupoBanue ¢ moBroperreM 6utos. Koabl XamMmuHra.

Cucrembl. KOMIOHEHTBI CHCTEMBI M X B3auMozeiicTBrue. CucteMHubIil 3pQekT. YnpaBieHne Kak
uHpOpMaLMOHHBIN nporiecc. OOpaTHas CBSI3b.

Mopenu n MoxenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIN MOJEIUPYEMOMY
00BEKTY WM IpOIIECCy, LIeJn MoenupoBaHusl. PopManu3anus NpUKIAIHbIX 3a/1a4.

[IpencraBieHue pe3ynbTaTOB MOJCIUPOBAHMS B BUJAE, YAOOHOM JJIi BOCHPUATUS YEIIOBEKOM.
I'padmyeckoe mpecTaBiICHUE JAHHBIX (CXEMBI, TAOJIUIIBI, TPAdUKN).

I'padbr. OcHoBHbIe oHATHSA. Bunbl rpados. Onucanue rpadoB ¢ TOMOIIBIO MaTPHULl CMEKHOCTH,
BECOBBIX MaTpHIl, CIIUCKOB CMEXHOCTHU. PellleHne alropuTMHUUECKHX 3ajiad, CBA3aHHBIX C aHAJIN30M
rpadoB (MOCTpOEHHE ONTHUMAIILHOTO MYTH MEXIy BepIIMHaMU Tpada, ornpeneieHHe KOJIMYecTBa
Pa3NUYHBIX MyTEH MEX/Ty BEpIIMHAMH OPUEHTHPOBAHHOTO AIlIMKINYECKOTO rpada).

Hepebs. bunapaoe nepeBo. [lepeBpsi moucka. CrmocoObl obxonma nepesa. IlpencraBnenue
apu(meTnyecKux BbIpaXKEHUH B BHJE JepeBa. JIMCKpeTHble WIrpbl JABYX HMIPOKOB C IIOJHOMN
unpopmanueit. [loctpoenue nepeBa nepedbopa BapuaHTOB, ONMUCAHUE CTPATETUU UTPHI B TaOJIUYHOU
¢opme. BoIMTphIIHBIE ¥ TPOUTPHIITHBIE TO3UIMH. BBIUTPHIIITHBIE CTPATETHH.

CpencTBa MCKYCCTBEHHOrO HMHTENJIEKTa. CepBHCHI MAllMHHOTO NMEPEBOAA U PACIO3HABAHUS
ycTHOM peun. KorautuHbIe cepBUCH. VneHTH(UKAINS U TOUCK N300paKEeHHIA, pacliO3HaBaHUE JIHII.



CamooOyuatomuecst cucTeMbl. ICKyCCTBEHHBIN MHTEIIEKT B KOMIIBIOTEPHBIX HrpaX. Mcmoap3oBanme
MCTONOB HCKYCCTBCHHOTO HHTCIUICKTA B 06yqaloumx cuctemax. lcrmonn3oBaHue MCTOO0B
UCKYCCTBEHHOI'O HMHTEJUIEKTa B poOoTtoTexHuke. MHTepHeT Bemieil. IlepcrexkTuBbl pa3BUTHS
KOMIIBIOTCPHBIX UHTCIIJICKTYAJIbHBIX CUCTCM. Hef/’IpOHHBIe CCTH.

AJITOPUTMBI M IPOrPAMMHUPOBaHHE

@opManuzanys MOHATUS alropurMa. MamuHa TpIOpUHra Kak YHHBEPCAJIBbHAs MOJEIb
Bboiunciennii. Teauc Yeépua—Trropunra.

OrneHka CIIO)KHOCTH BBIUMCIEHUIH. Bpems paboTsl M 00BEM HCHOIB3YyeMOW MaMATH, HUX
3aBUCUMOCTh OT pa3Mepa MCXOJIHBIX AaHHBIX. OIEHKa aCUMIITOTUYECKOH CI0XHOCTU aJrOpUTMOB.
ANTOPUTMBI TIOJMHOMHAIBHON clokHOCTH. [lepeGopHble anroputMmel. [IpuMepsl pa3nuyHBIX
aJITOPUTMOB pELlIeHHsI OHOM 3aJjauu, KOTOPbIE UMEIOT PA3IUUHYIO CIOKHOCTD.

[Tonck MPOCTHIX YHCEN B 33JaHHOM JTHAIIa30HE ¢ MTOMOIIBIO AITOPUTMA «pelieTo DpaTocheHar.

MHoropaspsaHble Lenble Yhcia, 3a1a4u AIMHHON apudMeTuKy.

CrnoBapu (accouuaTHBHBIE MAaCCHBBI, 0TOOpakeHus ). Xom-tabnuipl. [loctpoenue andaButHO-
YaCTOTHOTO CJIOBaps I 33aHHOTO TEKCTa.

Crexu. AHanu3 NpPaBWIBHOCTH CKOOOYHOTO BBIpaKEHUs. Bbrumcienune apudMeTrudeckoro
BBIPa)KEHUS, 3alIUCAHHOTO B MOCT(PUKCHOI hopme.

Ouepenu. Mcnonp3oBaHue oyepeu 1151 BP)€MEHHOTO XpaHEHUsI TaHHbIX.

Anroputmsl Ha rpagax. [loctpoeHne MUHMMaIbHOIO OCTOBHOIO JIEPEBA B3BELIEHHOT'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada. KonnmyecTBo pa3nuyHbIX MyTeH MEX/1y BepIIMHAMHA OPUEHTHPOBAHHOTO
anuKIn4deckoro rpada. Anroputm J{edkcTphl.

HepeBbst. Peannsauust nepeBa ¢ IMOMOIIBIO CCHUIOYHBIX CTPYKTyp. JlBouuHble (OMHapHBIE)
nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOrO apu(METHYECKOro BblpakeHUs. PekypcuBHBIE
anroputMel 00xoza aepesa. Vcnonap3oBaHue cTeka U ouepenu A 00xo/a 1epeBa.

JluHaMuyeckoe MporpaMMHpPOBaHHME KaK METOJ pelleHus 3aJad ¢ COXPaHEHHEM
IIPOMEXKYTOUHBIX PE3yJIbTATOB. 3a/1a4y, PEILIAEMBbIE C TOMOLIbIO TUHAMUYECKOI0 IIPOTPaMMHUPOBAHUS:
BBIUMCIIEHUE PEKYPCUBHBIX (YHKIMH, TOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4H ONTUMHU3ALIH.

[TonsiTHe 06 0OBEKTHO-OPUEHTUPOBAHHOM MTporpaMmupoBanui. O0beKTh 1 Kiacchl. CBoicTBa
u MeToAbl 00bEeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHann3. Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOX0/1a. MIHKarnCysIus, Hacle0BaHUe, TOTUMOP(U3M.

Cpensr  ObicTpoii pa3paboTku mporpamm. IIpoektupoBanue wuHTEp(deiica moIb30BaTENS.
Mcnonb30BaHuE TOTOBBIX YIIPABIISEMBIX SJIEMEHTOB JIJIsl IOCTPOEHUS UHTepdeiica.

O0630p sA3b1KOB ITporpammupoBanus. [IoHsTHE 0 MapaaurMax NporpaMMHUPOBAHUSL.

NudopMannoHHbIe TEXHOJIOTHH
Dranbkl KOMIBIOTEPHO-MATEMATHYECKOTO MOJICIIMPOBAHUS: MTOCTAHOBKA 3aJa4d, pa3padoTKa
MOJIEJIN, TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBII SKCIIEPUMEHT, aHAIIN3 PE3YJIbTATOB MOJEITUPOBAHMSL.

Juckpetuzanusi Npd  MAaTEMaTUYECKOM  MOJEIUPOBAHMU  HEMPEPHIBHBIX  MPOIECCOB.
MonenupoBanue IBWKeHUs. MojenupoBaHue OMOJOTHYECKUX CUCTEM. MareMaTH4ecKre MOJeIu B
SKOHOMUKE. BrIuncanTenbHbIe SKCIEPUMEHTBI C MOJICIISIMH.

O6paboTka pe3yabTaTOB KCHepUMeHTa. MeToJ HauMeHbIINX KBaapaToB. OIEHKa YHCIOBBIX
MapaMeTpoOB MOJICTUPYEMBIX OOBEKTOB U MPOLIECCOB. BoccTaHOBIEHNE 3aBUCUMOCTEH 110 pe3yJibTaTam
JKCIIEPUMEHTA.

BepositnoctHbie Monenu. Metoaslt MonTe-Kapno. UMurannonnoe moaenupoanue. CucteMbl
MaccoBOT0 00CTY>KUBaHUSI.

Tabmuunble (pensiMOHHBIE) 0a3bl JaHHbIX. Tabnuiia — TpencTaBlieHHE CBEIEHUN 00
OJHOTHIIHEIX 00bekTax. ITose, 3anuck. Kimrou Tabaunpl. PadoTta ¢ roToBoii 0a30ii JaHHBIX. 3alI0IHEHHE
0a3bl JaHHbBIX. [loHCcK, COPTUPOBKA U QUIBTPAIUS TAHHBIX. 3aIIPOCHI HA BBIOOPKY JTAHHBIX. 3aIPOCHI C
napameTpamu. Beraucisemsle o B 3a11pocax.



MHuororabnuunble 0a3bl JaHHBIX. TUIBI CBsi3e Mexay Tabnunamu. BHemHwWid KIrod.
[{enocTHOCTB 6a3bI JAHHBIX. 3aMPOCH K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX.

HNutepner-npunoxenus. [lonsitue o cepBepHON M KIMEHTCKOM 4YacTsAX calTa. TexHOJIOorus
«KIIMEHT — cepBepy», e€ nocTtonHcTBa M HemocTaTku. OcHOBHI si3pika HTML n xackaaHbIx Tabmui
ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-cTpaHUIIE.

Pa3memnienue BeO-caiiToB. Yciryra XocTuHTa. 3arpy3ka (aiiyioB Ha CauT.

BBon wu300pakeHHiI ¢ WCIONIB30BAHUEM PA3IMYHBIX ITU(MPOBBIX YCTPOUCTB (IIU(POBBIX
¢doroanmapatoB U MHUKPOCKOIOB, BHJEOKaMep, CKaHEpPOB M Jpyrux ycTpoictB). I'paduueckuit
penaktop. Paspemenue. KagpupoBanue. Mcnpasinenue nepcrnektuBbl. ['mctorpamma. Koppexuwms
ypoBHEeH, koppekius nera. ObeciiBeunBaHUE IBETHBIX N300pakeHuid. Petymin. Pabora ¢ obmactsimu.
OUIBTPBI.

MHorocnoiiasle u3o0paxenus. TekctoBble cion. Macka cnosi. Kananel. CoxpaHeHue
BBIZICICHHON o0OsacTu. [ToaroToBKa MLTFOCTpaIyii 1Jis Be0-calTOB. AHUMHUPOBAaHHBIE H300paKEHUSI.

BektopHas rpaduka. I[IpumuruBel. M3MeHeHHE TOpsiAKa SJEMEHTOB. BbIpaBHUBaHUE,
pacnpenenenue. I'pynnupoBka. Kpussie. @opmaThl BEKTOPHBIX pUCYHKOB. MCII0Ib30BaHUE KOHTYPOB.
BexTopu3zanus pacTpOBbIX H300paXeHUI.

[IpyHUUMIIBI TIOCTPOEHUST M PENAKTUPOBAHUS TPEXMEPHBIX Moaened. CeTouHble MOJENH.
Matepuansl. MonenpoBaHue UCTOYHUKOB ocBelieHusa. Kamepbl. AnnutuBHble TexHosoruu (3D-
npuHTepsl). [loHsATHE O BUPTYaIbHON PeaTbHOCTU U IONOJHEHHON PEaTbHOCTH.

[INTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA TIPOTPAMMBI 110 HWH®OPMATUKE
(YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE  Pe3yJIbTaThl  OTPAKAIOT TOTOBHOCTH W CIIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAThCS C(HPOPMUPOBAHHOW BHYTPEHHEHW MO3UIMEH JMYHOCTH, CHCTEMOHN IE€HHOCTHBIX
OpHGHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX Y6C)KHCHHﬁ, COOTBCTCTBYIOIIMX TPAAUIITMOHHBIM HEHHOCTAM
pOCCHUHCKOro 00IIecTBa, pacHIMpEeHUE >XKU3HEHHOTO OMbITa M OMbITa JEATENILHOCTH B TpoIlecce
peai3aliii  CPEICTBAaMU Y4eOHOTO TMpeAMeTa OCHOBHBIX HAMpaBICHUH  BOCHUTATEIHHOM
JESITETLHOCTH.

B pesynprate wusydyeHus WHGOPMATUKA HA YpPOBHE CpeaHero oOdmero oOpa3oBaHUS Y
obyuaromerocst OyayT chopMUpOBaHBI CIASAYIOIMINE TUIYHOCTHBIE PE3YJIBTATHI:

1) rpaIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYILMOHHBIX TIpaB U O00s3aHHOCTEW, YyBaXKCHHE 3aKOHa U
MPABOIOPSIKA,  COONIOJICHUE  OCHOBOMOJATAIIIMX  HOPM  WH(MOPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

TOTOBHOCTDH MMPOTHUBOCTOATH NACOJIOTHU 9KCTpEMHU3MA, HanuoHaiau3Mma, KCGHO(l)O6I/II/I,
JUCKPUMHUHALIMM 110 COLMAJIBHBIM, PEJIUTHO3HBIM, pPACOBBIM, HAIIMOHAJIBHBIM NpU3HAKaM B
BUPTyaJIbHOM IIPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCITUTAHMS S

OCHHOCTHOC OTHOHICHHUEC K HCTOPHYCCKOMY HACJIICAUIO, JOCTUKCHHUAM Poccun B HayKe,
UCKYCCTBE, TEXHOJIOTUSAX, IOHUMAHUE 3HAYCHUS] HHPOPMATHKU KaK HAYKH B JKU3HH COBPEMEHHOIO
00I111eCTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWSI, STUYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHUPYSICH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI 1 HICHHOCTHU, B TOM YHUCJIC B CC€TU HHTCpHeT;

4) 3¢TeTHYECKOIr0 BOCIIMTAHUS

9CTECTUYCCKOC OTHOMICHUEC K MUPY, BKIIOYad 3CTCTUKY HAYUYHOTO U TCXHUYCCKOI'0O TBOPYCCTBA,

CIIOCOOHOCTh BOCTIPMHUMATh PA3IUYHBbIE BHJbI MCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
MCTIOJIb30BaHUH NH(OPMAIIMOHHBIX TEXHOJIOTHIA;



5) pu3nvecKoro BOCIMTAHUA:

c(OpPMHPOBAHHOCTD 3JJOPOBOTO M 0€30MacHOr0 00pa3a *KHU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO, B TOM YHCJIE 3a CUET COOMIOICHNS TpeOOBaHMH Oe30MacHON SKCIUTyaTalluy CPEACTB
I/IH(i)OpMaL[I/IOHHBIX U KOMMYHHKAIIUOHHBIX TeXHOHOFHﬁ;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K aKTHUBHOU JACATCIIbHOCTHU TEXHOJIOTHYECKOU U COL[HaHLHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IUTAHUPOBATH M CAMOCTOSATENIFHO BBIIOIHATH TAKyIO AEATEIBHOCTD;

uHTEepec K cdepaM MnpodhecCHOHAIBHOW JeSTeNbHOCTH, CBS3aHHBIM C HH(POPMATUKOM,
IpOrpaMMHPOBAHHEM M MH()OPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH HA JOCTHKEHUSIX HAYKH
MHPOPMATHUKU M HAYYHO-TEXHHUUYECKOTO MPOrpecca, yMEHUE COBEPIIAaTh OCO3HAHHBIN BHIOOD OyayIien
npodeccun u peann3oBbIBaTh COOCTBEHHBIE )KN3HEHHBIE TUIaHbI,

TOTOBHOCTbB M CHOCOOHOCTB K 00pPa30BaHMIO M CaMOOOPA30BAHUIO HA MTPOTSHKCHUU BCEH KH3HU;

7) 3K0JIOTH4€CKOT0 BOCTIMTAHUS:

OCO3HaHUE III00ATBHOI0 XapaKTepa KOJIOTHUECKUX MPOOJIeM U IyTeH X PELICHUs, B TOM YHCIIC
¢ y4€TOM BO3MOXHOCTEI HHPOPMAIIHOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT0 MO3HAHHUS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH, JOCTHMKEHHMSIM HAyYHO-TEXHMUYECKOIO IMporpecca M OOIIECTBEHHOW NPAKTHKH, 3a CUET
MOHUMAaHUS PO HH)OPMALIMOHHBIX PECYPCOB, MHPOPMAIIMOHHBIX MTPOIIECCOB M HHPOPMAIIHOHHBIX
TEXHOJIOTHH B yCIOBHAX U(POBOIl TpaHChHopMaI MHOTHX cep KU3HU COBPEMEHHOTO O0IIECTBa;
OCO3HaHWE I[IEHHOCTH HAYYHOH JEeSATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IMPOCKTHYIO H
HCCICA0BATCIILCKYIO ACATCIIBHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

B npomecce qOCTHKEHUS TMYHOCTHBIX PE3yJIbTaATOB OCBOCHHUS POTPAaMMBI 110 HH(POPMATHKE Y
00y4aromuxcst COBEPILICHCTBYETCSA AMOLMOHAIbHBIN WHTEIIIEKT,
IpeAToararoni chOpMUPOBAHHOCTH:

CaMOperyJTMpPOBaHUsI, BKIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE TIPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEJCHHE, CIHOCOOHOCTh aJalTHPOBATHCS K ADMOIMOHANBHBIM HM3MEHEHUSM U TIPOSBIATH
THOKOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEeMJICHHE K JOCTIDKCHHIO IE€IH M YCIEXy,
ONTUMU3M, MHUIITUATUBHOCTb, YMCHUC I[eﬁCTBOBaTB, HUCXO0Os U3 CBOUX BO3MO)KHOCTCI7I;

OMIIATHY, BKJIIOYAIONIEH CIOCOOHOCTh TIOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATH €ro npu OCYHICCTBJICHHUHM KOMMYHHUKAIHUH, CHOCOGHOCTL K COYYBCTBHUIO n
CONEPEKHUBAHHIO;

COLMAJIBHBIX HABBIKOB, BKJJIHOYAarOIIUX CHOCO6HOCTB BBICTpanBATb OTHOHICHUA C OPYTHMU
JFOIBMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peraTh KOH(IUKTHL

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare wu3yuyeHus HHYOpPMATHKHM Ha YpPOBHE CpeAHEro oomiero oOpazoBaHHsS Y
oOyyatromierocsi 0yyT c(opMHPOBaHBI METAIPEIMETHBIE PE3YJIbTAThI, OTPAKCHHBIC B YHUBEPCABHBIX
y‘-I€6HI>IX I[efICTBHHX, a4 HWMCHHO — IIO3HABATCJIBHLBIC YHHUBCPCAJIbHBIC y‘-I€6HI>Ie IICI>'ICTBI/I$I,
KOMMYHUKATHBHBIC yYHUBEpCAJIbHbIC Y4eOHBbIC ACHUCTBHS, PEryJIITHBHBIC yYHUBEpPCAJIbHBIC Y4eOHBIC
IICI>'ICTBI/I$I, COBMCECTHaA ACATCIBHOCTD.

Ilo3naBaTe/IbHBbIE YHUBEPCAJIbHBIE YUeOHbIE AelicTBHUS

1) 6a3oBble JJornuyecKue JAeiicTBUA:

CaMOCTOSITENIBHO ~ (JOPMYJIMPOBAaTh W aKTyalIM3UpOBaTh TMpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WJIM OCHOBAHUS IS CPAaBHEHHUS, KJIacCU(PUKALNKA U
000011ICHUS;



OIIPEIEIIATH IEJH IS TeIBbHOCTH, 32/1aBaTh TAPAMETPhI U KPUTEPUU UX JOCTIKEHHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

pa3pabaTbIBaTh IUIAH pPEmIeHHs MPoOJIeMbl ¢ yUYETOM aHaIM3a MMEIOIIUXCS MaTepUATbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCSTEIBHOCTH, OIICHHBATH COOTBETCTBUE DPE3YJIBTATOB IICIISIM,
OLICHUBATh PUCKU TTOCIIEICTBHI ICSTEIBHOCTH;

KOODJIMHUPOBATh W BHINOJIHATH pPabOTy B YCIOBHSX pPEAIGHOTO, BHPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIUICHUE MTPH PEIICHUHN KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEA0BaTEIbCKHE NeiiCTBUA:

BJIAJIETh HAaBBIKAMH Y4e€OHO-HCCIIECIOBATEIbCKOH M TPOCKTHOW IEsTeTHbHOCTH, HaBBIKAMU
pasperieHuss npoOjaeM, CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METO/0B
peleHusI MPAKTHYECKHUX 3a/1a4, MPUMEHEHHIO Pa3IMYHBIX METOOB TTO3HAHUS;

OCYILIECTBIIATh pa3IMYHbIE BHJIBl JIEATEIPHOCTH IO TIOIYYEHHUIO HOBOTO 3HAHHSA, €ro
UHTEPIpPETAINHU, TPEOOPA30BAHUIO U TIPUMECHECHHUIO B PA3JIMYHBIX YUCOHBIX CHTYallUsX, B TOM YHUCIIC
NP CO3/IaHNH YYEOHBIX M COLUATBHBIX IIPOCKTOB;

(GopMHpOBAaTh HAYYHBIH THII MBIIUICHHS, BJIAJCTh HAYYHOH TEPMHUHOJOTHEH, KIIFOUEBBIMHU
MOHSATHUSIMH U METO/IaMHU;

CTaBUTh W (HOPMYITUPOBATh COOCTBEHHBIC 3a7a4ydl B 0OpPa30BaTEIBLHOW JCSITECIBHOCTH H
JKU3HCHHBIX CUTYaIlHsX;

BBISIBIISATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U U aKTYAIM3UPOBATH 33/1a4y, BBIBUTATh TUIIOTE3Y €€
peleHust, HAXOAUTh APTYMEHTHI JUIS JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUI, 3a/1aBaTh NapaMeTphl U
KPUTEPHUH PELICHHUS;

aHAJTM3UPOBATh TOJTYUYCHHBIC B XOZ€ PELICHUS 3a/1a4M Pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MPHOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IIEJICHANIPABIICHHBIH TIOMCK TEPEHOCAa CPEICTB M CIIOCOOOB JICHCTBHS B
po(hecCHOHATBLHYIO CPEey;

YMETh NIEPEHOCUTh 3HAHUS B TIO3HABATEIILHYIO M IPAKTUYECKYIO O0JIACTH KU3HEICATEIILHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX YYCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh OPUTHHAIBHBIC TIOJXOIbI M PEIICHHUS, CTABUTh MPOOJIEMBI
¥ 331241, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ nHpopmanmeii:

BJIJICTh HABBIKAMU MOJYYCHUs] HHPOPMAIIMU M3 UCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYIIIECTBIIATH MMOKMCK, aHAJIH3, CHCTEMATH3AlMI0 U HHTEPIIPETAIIUI0 HH(OPMAIIMH PA3THYHBIX BUIOB
1 GOpM IpeCTaBICHHUS,

CO3/1aBaTh TEKCThI B PAa3IMYHBIX (hopMaTax ¢ y4E€TOM Ha3zHAUYeHUS MHOOpMAIMH W IICICBOU
ayIUTOPHH, BEIOUpAsk ONTUMAIIBHYIO POPMY NPEICTABICHUS M BU3yaIH3allnH;

OIICHUBATh JJOCTOBEPHOCTh, JICTHTUMHOCTh HH(OpManuu, €€ COOTBETCTBUE IPABOBBIM U
MOpPaJIbHO-ITHYECKHUM HOpMaM;

UCTIOJIB30BaTh CPEICTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHHH
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpraHM3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUI
OPrOHOMHUKH, TEXHUKU OE30MACHOCTH, TUTUEHBI, PECYpCOCOCPEIKEHUS, PABOBBIX U ATHUECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 06€30MaCHOCTH;

BJIaJICTh HABBIKAMU PACIIO3HABAHUS W 3aIUTHl HHPOPMAIUY, HTHPOPMAIIMOHHOW 0€30T1aCHOCTH
JIMYHOCTH.

KoMMmyHukaTHBHBIE YHHBepPCAJIbHbIE y4eOHbIe 1elicTBUS

1) oG1enue:
OCYHICCTBJIATH KOMMYHUKAIIUHA BO BCEX 0(1)6an JKH3HU,



pacrno3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHUS, TOHUMATh 3HAYEHUE COIMAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEAMOCHUTKA KOH(MIUKTHBIX CUTYAIlUi U CMATYATh KOH(IUKTHL,

BJIQ/IETh PA3JIMYHBIMU CIIOCOOaMU OOIICHHS] U B3aUMOJACHCTBUS, apTyMEHTHUPOBAHHO BECTH
JTUAJIOT, YMETh CMATYATh KOH()IUKTHBIC CUTYAIINH;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHMSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eATeJIbHOCTD:

MMOHUMATh ¥ MCTIOJB30BaTh MPEUMYIIIECTBA KOMaHIHON M WHIMBUIYaTbHOW PabOTHI;

BBIOMpATh TEMATHUKy W METOJbI COBMECTHBIX ACHCTBHIA C y4&€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UjeHa KOJUIEKTHBA,

MPUHUMATH L€ COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHUSI 110
UX JOCTH)KEHUIO: COCTaBIAThH IJIaH ACMCTBUIA, pacHpelessTh POk C Y4ETOM MHEHHMH YYacCTHHMKOB,
00CYXJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIaJa M KaXJIOr0 Y4aCTHHKA KOMAaHJbl B OOIIMI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKTHI, OICHUBATh WAEU C TO3UIMHU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3IMYHBIX CUTYALUSAX, TPOSBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHUBHBIM.

PeryasiTuBHbIE yHUBepcaJibHbIe YueOHbIe 1eiicTBUS

1) camoopranuszanms:

CaMOCTOSITENILHO OCYIIECTBIISITh T03HABATEIIbHYIO J€SIT€IbHOCTb, BBISBIIATH IPOOJIEMBI, CTABUTh
1 (popMyarpoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTEIbHON I€ATEIbHOCTH U KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEIIEHUs MpoOJeMbl ¢ Y4ETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYyalUsIM;

paciupsaTh paMKH yueOHOIro IIpeIMeTa Ha OCHOBE JIMUHBIX IPEANOUYTEHU;

Jies1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;

OLIEHHBATh PUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh ()OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOM 3pYyAMLIMH B Pa3HBIX 00JIACTIX
3HAHW, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTypHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMsM, BHOCHTH KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIQJICTh HAaBBIKAMHU IMO3HABATEIHHON PEQIICKCHHM KaK OCO3HAHHS COBEPIIACMBIX JEUCTBUN U
MBICIMTENBHBIX MPOLECCOB, UX PE3yJbTATOB U OCHOBAHMMH, UCIOJIb30BAaTh NPUEMBI peduieKCuu 1Jis
OLICHKH CHUTYyal[1H, BHIOOpA BEPHOTO PELICHMUS;

OLICHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [IPU aHAIU3€ PE3YJIBTATOB JAEATEIBbHOCTH.

3) NnpuHATHA ce0s U APYrUux:

NPUHUMATD ce0s1, TOHNMasi CBOU HEIOCTATKU M JJOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apTyMEHTHI IPYTUX IIPH aHAJIN3€E PE3YJIbTATOB JEATCIBHOCTH;

NIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3MLIMHU IPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI



B npouecce nsyuenus kypca mH(GOpMaTHKH yriryOoJaEéHHOTo ypoBHs ¢ 10 knacce 00ydaronuMucs
OyAyT JOCTUTHYTHI CIETYIOIIUE TPEIMETHbIE PE3yIbTAThI:

BJIaJICHHE NPEICTABICHUAMHU O POJIU MH(OPMAIMK U CBA3AHHBIX C HEHM MPOIECCOB B MPUPOJIE,
TEXHUKE M OOINECTBE, MOHATHIMU «UHPOpMaNUs», «UH(POPMAIMOHHBIN MPOIECC», «CHUCTEMay,
«KOMIIOHEHTBI CHUCTEMBI», «CHCTEeMHBIH 3(p¢dekT», «uHPOpMALMOHHAs CHCTEMa», «CHCTeMa
yIpaBICHUS,

BJIaJIEHHE METOJAaMHU Ioucka MH(opManuu B ceTd VHTepHEeT, yMeHHue KPUTHYECKU OLIEHUBATh
UH(OPMaLNIO, TIOTYYEHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepu30BaTh OOJBIINE JaHHbIE, IPUBOAUTE IPUMEPHI HCTOYHUKOB MX MOJTyUYECHHS
U HampaBJICHUS HCIOJb30BAHUS, YMEHHE KIacCU(UIUPOBATH OCHOBHBIE 33Ja4YM aHaIN3a JaHHBIX
(mporHo3upoBaHue,  KiaccH(UKAIMsA,  KilacTepu3alus, aHalu3  OTKJIOHCHMH), IIOHUMATh
MIOCJIEIOBATEIbHOCTD PELICHHS 33a1a4 aHAJIN3a JaHHBIX: cOOp MEePBUYHBIX TAaHHBIX, OYMCTKA U OLIEHKA
KadyecTBa JaHHBIX, BBIOOpP W/WIM IOCTPOEHHE MOJENH, NMpeoOpa3oBaHUE JaHHBIX, BHU3yalH3alus
JTAHHBIX, HHTEPIIPETAIUS PE3yIbTAaTOB;

[OHUMAaHUE OCHOBHBIX IPUHLUIOB YCTpOHCTBA M (YHKUHOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TCHACHIINI Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTHH;

BJaJICHME HaBbIKAMM pabOThl € OMNEpalMOHHBIMM CHCTEMaMM, OCHOBHBIMH BHIAMHU
MIPOTPAMMHOTO 0OecTieueH s I PeIIeHHs yu4eOHbIX 3a1a4 110 BHIOPAHHOH CTIeIIUaTn3aIiig;

HaJINYME MPEJCTABICHUNA O KOMITBIOTEPHBIX CETAX M MX POJIM B COBPEMEHHOM MHpE, 0 0a30BbIX
NPUHIUIAX OpPTaHU3alMi M (YHKIMOHHPOBAHUS KOMIIBIOTEPHBIX CeTei, 00 oOIMX MpHHIMIAaX
pa3paboTKu M (PyHKIIMOHUPOBAHUS HHTEPHET-NIPUI0KEHUH;

MOHMMaHUE yrpo3 WHGPOPMAIMOHHON O0€30MacHOCTH, HCIIOIB30BaHHE METOIOB U CPEACTB
IPOTUBOACHUCTBUS 3TUM Yrpo3aM, COOJII0JIeHHe Mep Oe30I1aCHOCTH, MPEeI0TBPAILAIOLINX HE3aKOHHOE
pacrpocTpaHeHHe TEePCOHANBHBIX JaHHBIX, COONOJeHHE TpPeOOBaHMI TEXHUKH OE€30MacCHOCTH U
TMTHEeHbl IpU paboTe ¢ KOMIBIOTEpAaMH W JPYI'MMH KOMIIOHEHTaMM ILIM(PPOBOro OKpyKEHus,
MIOHMMaHHE MPABOBBIX OCHOB HCIIOJIb30BaHUS KOMITBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U pabOThHI B
cetu UHTEpHET;

MOHMMaHHE OCHOBHBIX MPHUHIUIIOB JUCKPETU3AIUHN PA3TUYHBIX BUJOB MH(OpMAINK, YMEHHE
ornpenensaTh UHPOPMALMOHHBIM 00BEM TEKCTOBBIX, I'Pa)MUECKUX U 3BYKOBBIX JaHHBIX MIPU 3aJJaHHBIX
napameTpax JUCKpeTH3allH, YMEHHE OTPEACIATh CPETHIOI0 CKOPOCTh TIepeiayn JaHHbIX, OLCHUBATD
M3MEHEHHE BPEMEHH Nepelaun IPH U3MEHEHNU HHPOPMALIMOHHOT0 00bEMa TaHHBIX U XapaKTEPUCTUK
KaHasa CBSI3HU;

YMEHHE UCIOJIb30BATh MIPH PELICHUH 3aJa4 CBOMCTBA MO3UIMOHHON 3allUCH YHCE, alITOpUTMa
MOCTPOCHHS 3alMCH 4YHCIa B TO3MIMOHHOM CHCTEME CUYHUCICHHS C 33JaHHBIM OCHOBaHHEM U
IOCTPOCHMS YHCIIa [0 CTPOKE, COJIeprKallel 3alKCh ATOT0 YUCIIa B TO3ULIMOHHON CUCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBaHHMEM, YMEHHUE BBITIOTHATH apU(METUYECKHIE ONEPALMHU B TO3UIIMOHHBIX CHUCTEMAaxX
CUHUCIICHHUS;

YMEHHE BBINOJIHATh MPe0oOpa30BaHUsl JIOTHYECKUX BBIPAKEHHM, MCIOIb3Ys 3aKOHBI aareOpsl
JIOTMKH, YMEHHE CTPOUTH JIOTHYECKOE BBIPA)KEHUE B IU3bIOHKTUBHOMN M KOHBIOHKTUBHOW HOPMaJIbHBIX
dopmax mo 3amaHHON TaOJIWIE MCTUHHOCTH, UCCIEAOBAaTH O0JIACTH MCTUHHOCTH BBICKA3bIBAHUS,
COJIEpPKALLET0 NePEMEHHbIE, PelllaTh HECJIOXKHBIE JIOTHYECKHE YPAaBHEHHS U CUCTEMBbl YPaBHEHUH;

NOHMMaHHe 0a30BBIX AITOPUTMOB OOPaOOTKM YHCIOBOM M TEKCTOBOW MH(popManuu (3amuch
qyucel B MO3MLMOHHOM CHCTEME CUMCIIEHUS, HAXOXAEHUE BCEX IPOCTBIX YUCEN] B 3aJlaHHOM
JauarnasoHe, o0paboTka MHOTOpA3psIIHBIX IIENBIX YMCEI, aHAJU3 CHUMBOJIBHBIX CTPOK M JIPYTHX),
JITOPUTMOB TIOMCKA U COPTHPOBKH, YMEHHE OINPEIEIIATh CI0KHOCTh M3Y4aeMbIX B Kypce 0a30BBIX
JITOPUTMOB (CyMMHPOBAaHHE 3JEMEHTOB MacCHBa, COPTUPOBKA MAcCCHBa, MepeOOpHBIE alTOPUTMBHI,
JIBOMYHBIH ITOMCK) ¥ IPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB PA3HOM CIOKHOCTH Ul PELICHUs
OJHOM 3aJa4u;

BJIaJICHHE YHUBEPCAIBHBIM S3bIKOM ITPOrpaMMHUpOBaHus Belcokoro ypoBHs (Python, Java, C++,
C#), npeacraBieHUsIMH O 0a30BbIX THIAX JAHHBIX U CTPYKTYpax JaHHBIX, YMEHHE HCIIOJIb30BaTh
OCHOBHBIE YIIPABJISAIONINE KOHCTPYKIIMU, YMEHHUE OCYILIECTBIIATh aHAIN3 NPEII0KEHHON POrpaMMmBbl:
OIPENENIATh Pe3ybTaThl PabOThI MPOTrPaMMBI MPH 33AAHHBIX UCXOJHBIX JAHHBIX, OMPEAEIATh, MPU



KaKUX HCXOJHBIX JAHHBIX BO3MOXKHO TIOJYYCHHE YKa3aHHBIX Ppe3yJbTaTOB, BBISBISATH JaHHBIE,
KOTOpbIE MOTYT IpPHUBECTH K OMHUOKe B paboTe mporpammbl, (GopMyrupoBaTh MPEIOKEHUS IO
YIIYYILIEHUIO TPOrPaMMHOTO KOJ1a;

YMEHHME CO3/1aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHThl M JEMOHCTPALIMOHHBIE
MaTepuasbl C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB M OOJa4HBIX
CEpPBHCOB;

YMEHHE HCIIOJIb30BaTh 3JIEKTPOHHbIE TAOMUIBI AJIS aHaIM3a, MPEJICTaBlIeHUs U 00pabOTKH
JAHHBIX (BKJIOYAsi BBIYMCICHUE CYMMBI, CPEIHET0 apu(hMEeTHUECKOro, HauOOJIBIIEr0 U HAUMEHBIIIETO
3HAaYeHUH, pellleHrne ypaBHEHUH, BBIOOp ONTUMAJIbHOTO PEIIeHHs, TOA00p JIMHUU TPeH/a, pelleHne
3a]1a4 MPOTHO3UPOBAHUS).

B npouiecce n3yuenus kypca HHPOpPMATHUKHU yTIyOIE€HHOTO ypoBHs 6 11 Knacce 00y4aronmmMucs
OyIyT JOCTUTHYTHI CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOMbI, JOMYCKAIONIMEe OJHO3HAYHOE JEKOJIUPOBAHHE
coobmieHnii  (MpedUKCHBIE KOJBI), HCIIOJIB30BaTh MPOCTEHIINE KOJbI, KOTOpPHIE IO3BOJSIOT
OoOHapy)KWBaTh M HWCHPABIATH OIMMOKH TPH Iepenade JaHHBIX, CTPOUTHh KO, 00eCreunBarONIMA
HAMMEHBIIYIO BO3MOKHYIO CPEIHIO0 ITTMHY COOOLICHUS TPH U3BECTHOM 4aCTOTE CUMBOJIOB, MOSICHATH
MPUHIUIB pAOOTHI POCTHIX AJITOPUTMOB CXKATHUS TaHHBIX;

YMEHHUE peliaTh aIrOPUTMUYECKHE 33/1a4H, CBSI3aHHBIE C aHAIN30M IpadoB (33124l MOCTPOCHHS
ONTUMAJILHOTO ITyTH MEX]ly BepIIMHAME rpada, ornpeneneHns: KOJINIeCTBa Pa3IMIHbIX MyTeH MEKIY
BEPIIMHAMU OPUEHTHUPOBAHHOTO AIIMKJINYECKOT0 rpada), yMeHue UCTIONb30BaTh JEPEBbs MIPH aHAIIN3E
U TIOCTPOCHHH KOJIOB WM JUUISI TIPEACTABJICHUS apu(PMETUYCCKUX BBIPAKEHUH, NMPH pPEHICHUU 3ajad
MIOWCKA U COPTUPOBKU, YMEHHE CTPOHUTDH JIEPEBO UIPHI MO 33JaHHOMY AITOPUTMY, pa3padarbiBaTh U
000CHOBBIBAThH BHIUTPHIIIHYIO CTPATETHIO HIPHI;

YMCHUC paSpa6aTBIBaTB U pPCajiu30BbIBATL B BUAC IIPOrpaMm 63,30BLIC AJIrOPUTMbI, YMCHUC
UCTIOJIB30BaTh B MPOTPaMMax JaHHBIC Pa3JIMYHBIX THUIIOB C yY4ETOM OrpaHMUYCHHI Ha JHMANa3oH UX
BO3MO>KHBIX 3HAUEHUH, IPUMEHSATH [IPU PELLIEHUH 3a/1a4 CTPYKTYPbI JaHHbBIX (CIIUCKH, CIIOBAPH, CTEKH,
ouepelr, IEepPEeBbs), HCIOIB30BATh 0a30BbIC ONEpalMd CO CTPYKTYpaMH JaHHBIX, TPUMEHSTH
CTaHOApPTHBIC U CO6CTBCHHBI€ noamporpamMmsal JJIsd O6pa6OTKI/I YUCJIOBBIX AAHHBIX WU CHUMBOJIBHBIX
CTPOK, UCITOJIB30BATh MPHU pa3padOTKe MpOoTrpaMM OMOIUOTEKH IMOIITPOrpaMM, 3HATh (YYHKIIMOHATLHBIE
BO3MOYKHOCTH HMHCTPYMEHTAJIBHBIX CPEACTB Cpelbl Pa3pabOTKH, YMEHHE HCIIOJIb30BaTh CPEICTBA
OTJIAJIKA IPOTPaMM B Cpejie TPOTPaMMHUPOBaHUS, YMEHUE JIOKYMEHTHPOBATh IPOTPAMMBI;

YMEHHE cO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMHU CBEICHHSIMH O 0a3aX HAaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3MAHHS U
paboTel ¢ HUMH, YMEHHE HCIOJIb30BaTh TaOMUYHBIE (pPESAIMOHHBIE) 0a3bl JAHHBIX (COCTABIATH
3ampockl B 0a3ax MaHHBIX, BBIOJIHATH COPTHPOBKY W TOHWCK 3amucedl B 0a3e JaHHBIX, HAIOIHATH
pa3paboTaHHyto 0a3y NaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MATEMAaTHYECKUE MOJICIU ISl aHaiu3a OOBEKTOB W
MPOIIECCOB: (hOPMYIIMPOBATH IIC]Ib MOJCIIMPOBAHHUS, BBITIOJIHATH aHATN3 PE3yJIbTATOB, TIOJYUYCHHBIX B
X0JI€ MOJICJIMPOBAHUS, OLICHUBATh COOTBETCTBHE MOJICIH MOJACIHUPYEMOMY OOBEKTY WM IPOLECCY,
MNpEACTABJIATH PE3YJIbTAaThl MOACIIMPOBAHUS B HAITIAAHOM BUJIC,

YMEHHE OpraHU30BBIBATH JIMYHOEC WH(POPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIb30BAaHUEM
Pa3IMYHBIX CPEJACTB MHU(PPOBBIX TEXHOJOTHHA, MOHUMAHHE BO3MOXXHOCTECH HHU(POBBIX CEPBHCOB
rOCYJIapPCTBEHHBIX YCIIYT, IUPPOBBIX 00Pa30BaATEIBHBIX CEPBUCOB;

MNOHMMAHNUEC OCHOBHBLIX MPUHIOUIIOB paGOTBI, BO3MOXXHOCTEN H OrpaHU4YCHUS TIPUMCHCHUA
TEXHOJIOTUI UCKYCCTBEHHOTO WHTEJUIEKTA B Pa3IMUHBIX O0JIACTSIX, HAIMYKE TPEICTABICHUI O KpyTe
pemaemMpIX 3ajad MallMHHOTO 00ydYeHHus (pacro3HaBaHMA, KIACCU(PHUKAIMH U TPOTHO3UPOBAHUS)
HAJIMYHME TPEJCTABICHUH 00 WCIOIb30BaHUM WH(MOPMAIIMOHHBIX TEXHOJIOTMH B  Pa3IUYHBIX
npodeCCHOHATBHBIX Chepax.
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Tect Ne 31.
[uknuueckue § 57. Lluknuueckue
83 AJITOPUTMBI AJITOPUTMBIL. Lhiomreckize

AJITOPUTMBbI




Ne PadotnI Hara
ITaparpadg IIpakTHYeckue
YPOK Tema ypoka KOMNBIOTEPHOTO | H3y4YeHU
yueOHHuKAa padoThbI
a NPAKTUKyMa ;|
TIP Ne 44,
[uknmnueckue § 57. Lluknuueckue
84 —— ATTOPUTMEL [Muxmaeckue
AIITOPUTMBI

85 [ukiel o § 58. Huxuibl o Tect No 32. Lukiibt
IepEeMEHHOM nepeMeHHON 10 MepEMEHHON

86 [ukiel o § 58. LIuKJI6I IO ITP Ne 45. TTukJibl
IEPEMEHHOM NepeMEeHHON 10 MIEPEMEHHON

ITP Ne 46.

87 [Tpouenypst § 59. Ipouemypst Msomeng
ITP Ne 47.

88 | IIpouemypnr § 59. [pouenypsr [pouenypsi-2
TTP Ne 48.

89 (DYHKHI/H/I § 60. OyHKIIMN DyHKIMH
Jloruyeckue UEHBAEL

90 § 60. dyHKIMU Jloruueckue
byHKIUN (ynkum

Tect Ne 33.
91 | Pexypcus. § 61. Pexypcus Pexypens
ITP Ne 50.

92 Pexypcus. § 61. Pexypcus Pexypenst

93 KonTponbHas KP «OcHOBEI si3bIKa
pabota Python»

ITP Ne 51.
94 MaccuBbl § 62. Maccussl 3anonHeHne
MAacCHBOB
95 | Ilepe6Gop dneMeHTOB | § 62. Maccusbl Tecr Ne 34. [P Ne 52. ITepebop
MaccuBbl 3JIEMEHTOB
AJITOPUTMBI § 63. AIIrOpPUTMBI };ZCFTO NI‘ET?V[SI;I

96 | oOpaboTKH oGpaboTkn o 6pagOTKH
MAacCHBOB Macesos MaCCHBOB
JIUHEHHbIH TONCK B § 63. AnTOpUTMBI ITP Ne 53.

97 00paboTku JIMHEHHBIN TTOMCK B
MaCCHBC MaCCHBOB MacCUBE
ITounck § 63. Anroput™msl E:KJ(:(PQII\?I:J:IEIOOI/:;K

98 MAaKCHUMaJIbHOI'O 00paboTKH SOMEHTA B
DJIEMEHTA B MacCUBe | MAaccHBOB MACCHEC
ANropuTMBI S63.A EP Ne 55.

. AJITOPUTMBI JITOPHTMBI
TKHU

99 00pado 00paboTKu 00paboTKH
MaccuBoB (pesepc, MAacCHBOB MaccuBOB (peBepc,
CIIBUT) CJIBUT)

OT100p 211EMEHTOB § 63. AnropuT™BI TP Ne 56. Ot60p

100 | maccuBa 1o 00paboTKH 3;?52?0
yCJ‘IOBI/IIO MaCCHUBOB VCIOBHIO
CopTupoBka. BIEHDCT:

101 § 64. CoprupoBka IIpocTbie METOIBI
[IpocTeie MeTO b COpTHOBKH

ITP Ne 58.

102 CoprupoBka § 64. CoprupoBka CoprtupoBka
CIIHAHNCM CIIMSTHUEM
beicTpas ITP Ne 59. Beictpast

103 COPTUPOBKA 3 64. Copruposra COPTHPOBKa

104 | JTBOMUHBII TOHCK § 65. JIBonuHbII ITP Ne 60.

ITOHUCK

JIBOMYHBII IOMCK




Ne PadotnI Hara
ITaparpadg IIpakTHYeckue
YPOK Tema ypoka KOMNBIOTEPHOTO | H3y4YeHU
a yueOHHuKAa padoThbI IpAKTHKYMA a
ITP Ne 67.
105 | Matpwuribt § 67. Matpuer Martpuiis!
ITP Ne 68.
106 Ag FOé) MTMBI § 67. Matpuiipl AJITOpPUTMBI
00pabOTKN MaTPUIL 00pabOTKK MaTPHIL
107 I;;g;’;lOHBHaﬂ KP «MaccuBbi»
CHUMBOIIBHBIE § 66. CHUMBOJIbHBIE TP Ne 61,
108 CHUMBOJTBHEBIE
CTPOKH CTPOKH p—
ITP Ne 62.
Tect Ne 36.
DyHKIUU 151 § 66. CUMBOJTbHBIC DyHKIUM 1715
109 ’ CuMBOJIbHBIE
paboThI CO CTPOKAMH | CTPOKH cTpoKu paGoTsi co
CTPOKaMu
110 [IpeoGpazoBanme § 66. CUMBOIIbHbIE ggejc\)%[?i;omﬂnﬂ
«CTPOKA-THCIION CTpOKH «CTPOKA-4HCIION
Crtpoku B TP Ne 64. Ctpokn
111 | npouenypax u ET?)%KSIHMBOHBHHC B IIpoleLypax U
(HYHKIUSIX (GyHKIMAX
112 PexypcuBHbIii § 66. CUMBOIIbHbIE E;NQC?;'HHIZ
nepedop CTPOKH nengop
113 CpaBHeHHE U § 66. CHMBOJIBbHBIE gﬁaﬁiggﬁe u
COPTHPOBKA CTPOK CTPOKH COPTHPOBKA CTPOK
114 KonTponbHas KP «CumBoinbHbIe
paborta CTPOKI»
DaoBkIi BBOI U § 68. Paborac HPVN ° 69'u
115 N ®DalioBblil BBOI U
BEIBO/] q)aI/IJ'IaMI/I BBIBOJ
ITP Ne 70.
116 O6paboTtka gp :;I;J.I:;gora c Obpadorka
MaCCHBOB MacCCHBOB U3 (haiisa
ITP Ne 71.
17 O6paboTtka § 68. Padorac O6pabotka
CMEIIAHHBIX JaHHEIX | (ainamu CMCIIaHHBIX
JAaHHBIX U3 (aiina
118 TouHOCTB § 69. TounocThb ?gilg;?'
BBIUHCIIEHUI BBIYHCIICHHIT S
Pemenue TP Ne 72. Pemienne
. § 70. Pemenue N
119 | ypaBHenumii. Meron o ypaBHEHHI
ypaBHEHUI
epeGopa METOZIOM Iiepedopa
Pemrenne TIP Ne 73. Pemenne
120 ypaBHeHU. MeTox § 70. Peruenue ypaBHEHUI
JICJICHUST OTpe3Ka YpaBHEHUM METOJIOM JEICHU
HOMOIAM oTpe3Ka Moroam
Perienue ypaBHEeHHI 1P Ne 74. Pemerme
121 B TAGIHIHEIX § 70. Pemienune YpaBHEHHMI B
YpaBHEHUI TaOJIMYHBIX
rponeccopax npoleccopax
§ 71. TIP Ne 75.
122 Huckperusanus Huckperuzauus Juckperuzanst
123 | OnruMu3anus § 72. OnTuMu3aIus 1P Ne 76.

OnruMu3zanys




Ne PaGoTnbI Jara
IMaparpag IIpakTH4eckue
ypoOK Tema ypoka KOMIILIOTEPHOI0 | H3y4eHH
yuyeOHHKA padoThbI
a MPaKTHKyMa s
CTaTHCTHYECKHE 373. TP Ne 77.
124 .. CrarucTrieckue CraTuCTHYECKHE
pacqeTsl pacyEThl pacuéThl
O6paboTka § 74. O6padoTka o ]:6me
125 | pe3ynbraTroB PE3yJIbTaToOB pe3I;/J'II)TaTOB
OKCIICPUMEHTA JKCTICpUMEHTa SKCIIEPUMEHTA
126 HNudopmanmonnas § 75. OcHOBHBIE
0€30MacHOCTh TIOHATHS
Tect Ne 38.
127 Bpenonochsie § 76. BpemoHocHbIE BpeonocHbie
MPOrpaMMBbl TIPOrpamMMbl TPOrPAMMBEL
3ammra ot § 77. 3ammra oT TIP Ne 79.
128 | BpeIOHOCHBIX BPEIOHOCHBIX AnTHBHpYCHAs
HporpaMm nporpamMm 3aIuTa
129 | llIudposanue. § 78. IlIndpoanue.
130 X3LIUPOBAHUE U § 79. Xsmmposanue {Ilﬂjng(;igéﬂﬂe u
1apom 1 Hapo XJIIMPOBAHUE
CoBpemeHHbIC § 80. CoBpeMeHHBIE IIP Ne 81.
CoBpemeHHBIE
131 | anropuT™sl aIrOpUTMBbI ATOPUTMBI
UG pOBaHUS mHppoBanHs M ppoBaHus
§ 81. TIP Ne 82.
132 | Creranorpadus Creranorpadus Creranorpadus
133 be3omacHOCTh B § 82. BezomacHoCTh
HurepHere B WHTEpHETE
134 T'onoBas
KOHTpOJIbHAs padoTa
T'onoBas
135 | A
KOHTpPOJIbHAs padoTa
IToBTOpEHue kypca
136
10 xmacca
Hroro: 136
11 KJIACC
N:flc Tema ypoka Haparpad Hpakruecikue KOMII::l?)?FZLIHOFO mﬂ ?::m
yp yp yueOHUuKAa padoThI P y
a MPaKTHKyMa s
KomnuectBo Tecr Ne 1.
1 nHbOpMAaIH 3 IC'DKOHH%CTBO Konmuectso
’ HH(pOpMaLHA
dopmyna Xaprau HH(popmanu
Nudopmanus u § 1. Komuuectso Tecr Ne 2.
2 Nudopmarius u
BEPOSITHOCTh uHpopMmaryu BEpOATHOCTD
2.11 Tect Ne 3.
3 [lepenava naHHBIX 3 epenata ect
JAHHBIX Ilepenaya maHHBIX
[TomexoycToiuuBble | § 2. Tlepenaua CPNel.
4 AHHBIX IToMex0yCTOHYNBEI
KOJIbI A ¢ KOIbI
5 CikxaTHe TaHHBIX § 3. Cxatue JaHHBIX TRIIIE\I ¢ 1. Aropumy
6 Anroputm § 3. Coxaite faHABIX I1P Ne 2. CpaBHeHue
Xad)d)MaHa aJrOpUTMOB CXKATHS




Ne PadotnbI Jara
IMaparpadg IIpakTH4eckue
YPOK Tema ypoka KOMIILIOTEPHOT0 | HM3Yy4YeHHU
yuyeOHHKAa padoThI

a MPAKTHKYMA 1

IIP Ne 3.
IIporpamMmbI-

7 porp § 3. Cxxarne maHHBIX Hcnone3oBanue
apXuBaTOPEI APXHBATOPOR
CxaTre JaHHBIX C Tect Ne 4. Cxxatue IIP Ne 4. Cxxatue

8 § 3. CxaTre JaHHbIX
HOTEPIMH JTAHHBIX JIAHHBIX C TOTEPSIMU

4. Uupopmanmsiu | Tect Ne 5.

9 Cucremsl 3 Qopwan

YIIpaBJICHUE CucreMsl

10 Cucremsl § 4. Uadopmanus u ITP Ne 5. Cucremsl

yHOpaBJICHUA YIpaBJICHUC YHpaBJIICHUA
5.
HNudopmamnuonnoe 3

11 5 (bopman Nudopmarmonnoe Ipoekt
OOIIECTBO 06IIIECTBO

B Monenu u § 6. Mogenu u Tect Ne 6.

MOACIUPOBAHUC MOJCINPOBAHUE JuarpaMMel
murtanmonnoe § 6. Mozenu u [P Ne 6.
13 MOJEIMPOBAHHE Mopenmposarne
MOZICITMPOBAHUC JCIp paboTHI Iporeccopa
7. UrpoBbIe CP Ne 2. UrpoBsie
14 | Urpossle Moaenu 3 P P
MOJIENH MOJIENH
TIP Ne 7.
§ 8. Moaenu .
15 Mopaenu MBIIICHUS HcKyccTBEHHBIIM
MBIILIEHUS
HMHTEJUIEKT
TIP Ne 8.
OTarbl § 9. Drans Ne 8

16 N —— MaremaTuyeckoe
MOJICJIMPOBAHUS JETIp! MOJIETTHPOBAHHE
MoaenupoBanue § 10. TP Ne 9.

17 JBUKEHUS. MopenupoBanue MonemnupoBaHnue
I[I/ICerTI/ISaIII/ISI JABUXKCHUA. JBUKXCHUSA
MopenupoBanue $ 10.

18 MogenupoBaHue IIpoekr
ABHIKCHUA JIBHKEHUS.

Mopnenu $ 11 TIP Ne 10.
OTPAHUYEHHOI'O U )

19 P MaTteMaTuueckue Magszigg opatme
HCOIrpaHUYCHHOI'O MOJIENH B GHOJIOTHH p
pocTa. TTOITYJISILIAA

11.
MoaenrupoBaHue 3 ITP Ne 11. Monens

20 ACIHP Marematuieckue SHI/INCMI/II/I A
SIUACMUHN. MOJEIN B OMOJIOTHHA 5

11.
Moaens «XHITHHK- §

21 A m Maremaruueckue E;Ni{}di ﬁoiizi
KCPTBAY. MOJIETTH B OHOJIOTHHU B P
OO0parHasi CBSI3b. 3 1. TP Ne 13.

22 C MaTtematudeckue P —

aMOPCTy JIAHA. MOJIEJIM B OHOJIOTHU peryJiAn
12.
23 Metoapsl MoHTe- }§36p0}1THOCTHLIe TP Ne 14. MeToasl
Momnre-Kapio
Kapno MoeH p
CHCTEMBI MACCOBOIO § 12. [P Ne 15. Cucremsr

24 6 BepositHocTHEIE MacCOBOI0
OOCITy>KMBaHMsI MOJIEITH 00CITy>KBaHHS
BBenenue B 6a3bl Tect Ne 7. Basbl

25 A § 13. Beenenue
JAaHHBIX AAaHHbIX

14. Tect Ne 8.
MHorora0Iu4YHbIE 3
26 MHOrorabIM4yHEIe MHOroTabaIM4YHEIe

0a3bl JaHHBIX

0asbl JaHHBIX

0a3bl JAaHHBIX




Ne PadotnbI Jara
T IMaparpadg IIpakTH4eckue
YPOK eMa ypoka KOMNBIOTEPHOT0 | HM3y4YeHHU
yuyeOHHKAa padoThI
a MPaKTHKyMa |
27 Penanmonnas § 15. PensimoHHas l(;[POJZi(iI'/I oBAHIE
MOJECIb JaHHBIX MOJI€Ib JaHHBIX p p
0asbl JaHHBIX
ITP Ne 16. Coznanue
28 Tabmp! § 16. Tabmaust 0a3bl TaHHBIX
29 | 3ampocsl § 17. 3ampocs ITP Ne 17. 3ampocst
AA3pIx TTP Ne 18. 51
30 | cTpyKTypuUpOBaHHBI | § 17.3ampocs SQL # 10, ZISBIK
x 3anpocoB (SQL)
31 Dopmel 1J1s1 BBOIA § 18. Dopwbr ITP Ne 19. ®opmbl
TAHHBIX - op IS BBOZIA IAaHHBIX
ITP Ne 20.
32 | Knonounsie popmbl | § 18. Dopmsi Kuorounble GopMbI
33 OTuéThI § 19. OTuéTn ITP Ne 21. Otuérhl
Hepensiunonnsie § 20. TIP Ne 22.
34 Hepensimmonssie
0a3bl JaHHBIX 6a3b1 JAHHEIX Hepemsiunonnsie b/{
TTP Ne 23.
DKCIEepTHBIE § 21. DKkcrepTHble
35 : OkcnepTHas
CUCTEMBI CHUCTCMBI cHeTeMa
16 Be0-caiithl 1 BeO- § 22. Be6-caiiTel u Tect Ne 9. Be6-
CTpaHHIbI Be6—CTpaHI/IIILI CaThbl
37 TekcToBEIC BEO- § 23. TekcTOBBIE
CTpAHHIIBI BeO-CTPaHUIIBI
38 TexcToBbie BEO- § 23. TexcToBbBIE E:Kﬁloi; 56
CTpaHHUIIBI BEO-CTpPaHUIIBI
CTpaHuIa
ITP Ne 25.
Odopmnenue BeO- § 24. Oopmnenue
39 ’ Odopmienne
CTpaHHIL BeO-CTpaHUI] JE—
4 Odopmnenue Beo- § 24. Ocopmnenue Teer Ne 10. 1P Ne 26.
0 BEB-CTpAHHLL Kackannsie Odopmrnenne
CTpaHMUI] TP TaOJMIIBI CTUIICH CTpaHHIIEI
41 Pucynku Ha BeO- § 25. PucyHku, 3ByK, ITP Ne 27. BeraBka
CTpaHHMIax BUACO PHUCYHKOB
4 3BYK ¥ BUJICO Ha § 25. PUCYHKH, 3BYK, ITP Ne 28. BeraBka
BeO-CTpaHUIaX BUJIEO 3ByKa H BHJIEO
43 Ta0munp! § 26. Tabmuip!
44 THa%l;II(I)/IJE)SOBaHHe § 26. Tabmuupt TIP Ne 29. TaGnunb!
45 baoku § 27. bioku
46 | biounas BEpcTKa § 27. Bnoku TIP Ne 30. Brioku
28. XML
47 | XMLuXHTML | oMb TP Ne 31. XML
Junamudeckuii  29. .
48 JluHaMuueckuin
HTML HTML
§ 29. IIP Ne 32.
49 | A3bik JavaScript JIMHaMudecKuit JIMHAMHUYECKHH
HTML HTML
50 Pasmemenue BeO- § 30. Pasmemenue IIP Ne 33. Yenyru
CaliTOB BeO-caiiToB XOCTHHIa
51 YTouHeHue NOHATUS | § 31. Yrounenne ITP Ne 34. Maumna
aNropuTMa HOHSITHSI AJITOPUTMA TeropuHra




Ne PadotnbI Jara
T IMaparpadg ITpakTH4eckune
YPOK eMa ypoka KOMIIBIOTEPHOTO | HM3yYeHH
yuyeOHHKAa padoThI
a NMPaKTHKYMa ;|
§ 31. Yrounenue ITP Ne 35. Mamuna

S2 Mauuna [octa TIOHATHSI AJITOPUTMA Tlocta
HopmaibHbie IIP Ne 36.

53 anropubMer § 31. YTounenue Hopwmanbhsie

p MOHATHS aNrOpUTMa anropu Ml
MapxkoBa Mapxkosa
AJ'IFOpI/ITMI/I‘IeCKI/I ?\_1?1’1%0 MIHECKI TIP Ne 37.

54 | Hepaspemmnmeble HepaSI:l))CH.II/IMLIC Bbruncnumsie
3a/1auM saxaun ynKIH

55 CHOXHOCTh § 33. Co:KHOCTB Eif;ﬁ)iib
BBIYHCIICHUH BBIYUCIICHUH BEIYHCTCHIH
JlokazaTenbCTBO § 34.

56 JlokazareiabCTBO TIP Ne 38.
HpaBHIBLHOCTH HPaBUILHOCTH VHBapuaHT LUKIa
nporpamMm IporpamMm

§ 35. o
57 | Pemero Dparocdena | LenouncienHsie [P Ne 39. Pemero
Oparocdena
AJITOPUTMBI
§ 35.
TIP Ne 40.
58 | «/lnuHHBIE» YKCIIA IenouncieHnbIe
«JIMMHHBIE» YnCa.
aJITOPUTMBI
59 CTpyKTypHI § 36. CtpyKTypHI TP Ne 41.
CrpyKTyphI

60 daiinoBbIe § 36. Crpykrypst Hpoext
oncpaunuun

61 | CioBapu § 37. CnoBapu TIP Ne 42. CnoBapu
AndaButHO- TIP Ne 43.

62 YaCTOTHbIH CIOBaph § 37. CrnoBapu AndasurHo-

YaCTOTHBIH CJI0BAPh

63 Crex, ouepenib, IeK § 38. Ctexk, ouepens,

JIEK
Crek. Beruncnenue 1P Ne 44.
64 apI/I(bMeTI/I‘IGCKI/IX § 38. Crek, ouepenp, Brruncnenne
. JEK apupMETHUECKHX
BBIPAKCHUH BEIpaKeHE

65 Ckob6ouHbIe § 38. Crek, ouepenp, gio]gzjjﬁe
BBIPAKCHHUS ek P —

66 Ouepenn Z§[63K& Crex, ouepeny, ITP Ne 46. Ouepenu

§ 38. Crek, ouepenp, ITP Ne 47. 3anuBka

67 | 3anuBKa obOjacTu oK o6 acTI

68 JlepeBbst § 39. [lepeBbs Tect Ne 12.

JepeBbs
69 O06xox nepeBa § 39. [lepeBbs ITP Ne 48. O6xo01
Jepesa
Brruunciienue gP Ne 49.
BIUKMCIIEHHE

70 apI/I(bMeTI/I‘\I‘eCKI/IX § 39. JlepeBbsi aprthMeTIHeCKIX
BBIPaKCHUH. BBIPAKEHUIA.
XpaHeHue ITP Ne 50. XpaneHue

71 JBOUYHOIO epeBaB | § 39. Jleperbs JIBOUYHOTO JIEpEBa B
MacCHBE. MaccuBe.

72 | I'padsr § 40. T'pachr Tect Ne 13. T'pads




Ne PadotnbI Jara
IMaparpadg IIpakTH4eckue
YPOK Tema ypoka weGHIKA ABOTLL KOMNBIOTEPHOT0 | HM3y4YeHHU
a y P NMPAKTHKYMa |
qa [Tpuma- 0
7 3anayga [Tpuma § 40. Tpacper TP Ne 51. 3anaua
Kpyckana Ipuma-Kpyckana
TP Ne 52.
74 AHEOPHTM § 40. I'padsr Asroputm
JenkcTpol TefixeTper
o TP Ne 53.
75 éﬂropI/ITM Proiina- § 40. I'pacsr Anroputm ®noiiga-
opaicjuia Yopuemia
76 22?5;30]331{146 § 40. I'pacpsr ITpoexT
77 Jlunamuueckoe § 41. lunamuueckoe ITP Ne 54. Yucna
NPOrpaMMHUPOBAHKE | NPOrPaMMUPOBAHHE dubonavyn.
78 3agaun § 41. Junamuueckoe ITP Ne 55. 3anava o
ONTHUMHM3AIUHI TIpOrpaMMHUpOBaHUe Ky4e
Tect Ne 14.
79 KonuyecTBo § 41. lunamuueckoe | Jlunamuueckoe
pelIeHui [POrPaMMHUPOBAHKE | HPOTPAMMHUPOBAHK
e
KonuuectBo § 41. JlunamMuyeckoe TP Ne 56.
80 . KomnuectBo
peIeHui [POrPaMMHPOBAHHEC IIporpanM
81 KonnuectBo § 41. TunamMugeckoe TIP Ne 57. Pasmen
pelIeHU NporpaMMHUpOBaHUE MOHET
Bsenenue B
82 06%EKTHO- § 42. Beenenue
OPHUCHTHUPOBAHHOC
MIPOrpaMMHPOBAHUE
Cosnanue oobexrop | S 43- Cosnanue
83 00BEKTOB B
B IIpOrpaMMe Hporpanye
§ 43. Co3manue
84 IIP. JIBm>xeHue no SGreKTOR B
Aopore oporpamme
CkpbiTHE § 44. CxpbiTue
85 | BHyTpeHHETO BHYTPEHHETO
yCTpoiicTBa yeTpoticTsa
[TP. CkpbiTHe § 44. CxpbiTHe
86 BHYTPEHHETO BHYTPEHHETO
yCcTpoiicTBa yCTpOMCTBa
87 | Uepapxus kiaccoB 3 45. Mepapxins
KJIacCOB
38 Knaccel noruueckux | § 45. Mepapxus
JJICMCHTOB KJIaccoB
[TP. Kitaccer 451
89 | nornueckux 3 45. Mepapxis
KJIaccoB
3JICMCHTOB
IIporpaMMmel ¢ § 46. ITIporpammsi ¢
90 | rpaguueckum rpauueckum
unTepdeiicom uHTepdericom
o1 I'paduueckuit § 47. T'paduuecknit

nHTEep(dEHC: OCHOBBI

uHTepdeiic: OCHOBEI




Ne PadotnbI Jara
IMaparpadg IIpakTH4eckue
YPOK Tema ypoka KOMIIBIOTEPHOTO | HM3yYeHH
a yuyeOHHKAa padoThI IpaKTHKYMa a
9 ITP. PaGortac § 47. T'paduaeckuit
bopmoii uHTEpENC: OCHOBBI
Hcnons3oBanue § 48.
93 KOMITOHCHTOR Hcnonn3oBanne TTP Ne 62.
KOMIIOHEHTOB TIpocMOTp PUCYHKOB
(BHJUKETOB) (BUJIKETOB)
§ 48.
04 BEBOJ XAHHEIX Hcnonn3oBanue TIP Ne 63. BBox
KOMITOHEHTOB JIAHHBIX
(BHJIKETOB)
CosepurencTsoBasu | 54" TP Ne 64.
95 COBepILEHCTBOBAHK CoBepILEHCTBOBAHN
€ KOMIIOHEHTOB € KOMIIOHEHTOB € KOMIIOHEHTOB
96 Mogens u § 50. Moznens u
NpCacCTaBJICHUC MPC/ICTABJICHNC
Brruucnenue
§ 50. Monenb u TIP Ne 65.
97 | apudmeTnyeckux
N TPEJICTABIICHUE Kanbkynsrop
BBIPpAXXCHHUU
98 BBox uzobpaxeHwmii § 51. Beon .
M300paKeHut
99 Koppexums § 52. Koppexkuus Teer Ne 13,
o N Koaunposanue
n300paKeHui u300paxKeHHi R —
100 [TP. Koppekuus § 52. Koppexuus
n300pakeHui M300paKeHHii
§ 53. Paborac
101 | Pabora ¢ obmactsaMu
00JacTIMHU
102 ITP. PaGora c § 53. PaboTa c
00acTsIMHU obmactsimu
MHorocoiiHbie § 54. .
103 6 MHorocioiHsIe
H300paXCHUA HM300paKEHUS
TP. Muorocoiinse | 5 5% .
104 5 MHOroc0iHbIe
M300PAKCHHA H300paKeHHS
105 | Kanansr § 55. Kanans
106 | ITP. Kanans! § 55. Kanansl
107 WNnmroctpanuu mis § 56. UmmocTpanun
BE0O-CalTOB IS BeO-caiiToB
108 [TP. Mmroctpauyu § 56. UmocTpanuu
IS BEO-caliToB 115 BeO-caiiToB
109 | Auumarus § 57. Auumarus
110 | ITP. Arumanms § 57. Auumanus
§ 58. BexTopHas
111 | BekropHas rpaduka rpaduka
12 ITP. BekropHas § 58. BexTopHas
rpaduka rpapuxa
113 | Kpussre § 58. BexTopHas
rpaduka
114 [1P. Kpussle B § 58. BekropHast
GIMP* rpaduka
_ TIP Ne 74. BBenenue
115 Beenerme B 3D § 59. Beenenue B 3D-
MOIJINPOBAHNEC

MOACIIUPOBAHNUEC




No Padotnl Jara
IMaparpag IIpakTH4eckue
YpPOK Tema ypoka KOMIBIOTEPHOT0 | H3yYeHH
yuyeOHHKA padoThbI
a NMPaKTHKyMa |
116 | PaGora c oGbexramu | 500 Padorac
o0beKTaMH
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MHMPOBEPSAEMBIE HA EI'3 IO HTHOOPMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMI OBPA3OBATEJIbHOM MPOT'PAMMBbI CPEJHET'O OBIIIEIO OBPA3OBAHMUS

Kon
NpoBepPsSIeMOro
TpeOOBaHUsA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CPeIHEro o01ero o0pa3oBaHus

3namo (nonumams)

1.1

[loHnMaHue OCHOBHBIX NPHHIUIIOB YCTPOWCTBA M (DYHKIMOHHPOBAHHUS COBPEMEHHBIX
CTAIlMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TCHICHIMA Pa3BUTHA KOMIBIOTEPHBIX
TEXHOJIOTUH; BiIaJileHHe HaBbIKaMH paboThI C OMEPAlMOHHBIMUA CUCTEMaMU U OCHOBHBIMH
BUJAMH NPOTrpaMMHOr0 OOECIeYeHMs Ji pelIeHUs y4eOHBIX 3ajau Mo BbIOpaHHOMN
crieLuanIu3alun

1.2

Hanuuwe npencraBnennii 0 6a30BbIX MPUHIMIIAX OPTaHU3AIUMH U (QYHKIIMOHHUPOBAHHS
KOMIBIOTEPHBIX CETEH

1.3

TlonnMaHne OCHOBHBIX NPUHIUIIOB JUCKPETHU3alU pa3JINYHbIX BUIOB I/IH(bOpMaHI/II/I

1.4

[TonnManue 06a30BBIX AJITOPUTMOB OOPAOOTKM YHCIOBOH M TEKCTOBOW WH(MOpMAIH
(SaHI/ICL YHucel B HO3I/IHI/IOHHOI71 CHUCTEMC CYHCICHHUsA, OCIHMMOCTb ICJIBIX YHCCII,
HAXOXK/ICHHE BCEX MPOCTHIX YKCEN B 3aJaHHOM JHANa30He; 00paboTka MHOTOPA3PSIHBIX
LEJIbIX YHCEJI; RHAJIU3 CHMBOJIbHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHPOBKU

1.5

3HaHue (QYHKIMOHAIBHBIE BO3MOXKHOCTH  HHCTPYMCHTAJIBHBIX  CPEACTB  CpPEIBI
pa3paboOTKH

1.6

Brnamenre 0OCHOBHBIMH CBEICHHUSMH O 6a3ax JaHHBIX, KX CTPYKTYPE, CPEACTBAX CO3MaHMUS
H pabOTEI C HUMH

1.7

[NoHnMaHuEe BO3MOXKHOCTE! M OTPAHUYCHUI TEXHOJIOTHI HCKYCCTBEHHOTO HHTEIUICKTA B
Pa3NUYHBIX 00IACTSIX; HANWYHE MPEICTABICHUH 00 NCIOIb30BaHUN HH(OPMAIIMOHHBIX
TEXHOJIOTHH B Pa3IMYHEIX MPO(heCCHOHATBHBIX chepax

1.8

BrnageHue TEOpETHYECKUM almapaToM, MO3BOJAIOIMIMM OCYIIECTBIATH MPEICTABICHHUE
3aJJAHHOIO HATypalbHOTO 4YHCId B pPA3JIUYHBIX CHUCTEMAX CUMCICHUS; BBIIOJIHAT
peoOpa3oBaHus JIOTHYECKUX BBIPAKCHUH, MCHONB3ys 3aKOHBI anreOpbl JIOTHKY,
OTIPEETITh KpaTyaluii MyTh BO B3BCIICHHOM rpade M KOIMYECTBO IyTEH MEXKIY
BEPIIMHAMY OPHEHTHPOBAHHOTO ALMKIMYECKOTro rpaga

Ymems

2.1

YMeHue UCToJIb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUECKUE MOICIH AJIsl aHAIN3a OOBEKTOB U
nporeccoB: (popMyIMpOBaTh LENb MOJICIMPOBAHUS, BBINOJIHATh aHAIHU3 PE3YJIbTATOB,
MOJTyYEHHBIX B X0JI¢ MOJICTIMPOBAHUS; OIICHUBATH 4JICKBATHOCTD MOJIETTH MOJICITUPYEMOMY
00BEKTY WIIH IPOIECCY; IPEACTABIATE PE3YIHTATHl MOJCINPOBAHNUS B HATJISIIHOM BHJIE
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YMeHue kiaccupHUUUpOBATH OCHOBHBIC 3aJaud aHAlW3a JAHHBIX (IPOTHO3UPOBAHUE,
KIaccH(UKALMS, KIaCTepu3alus, aHalIN3 OTKJIOHEHHH); TIOHNMATh I10CIIEe0BaTEILHOCTD
pemreHus 3a/1a4d aHaIHu3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OUMCTKA M OLICHKA KadecTBa
JaHHBIX, BEIOOP ¥ (MJIM) MOCTPOCHHE MOJICNH, IPeoOpa30oBaHNe JaHHBIX, BU3yaIH3aIHs
JAHHBIX, HHTEPIPETaIHs PEe3yIbTaTOB

23

YMeHue omnpeaensaTe HH(POPMAIMOHHBIH 00BEM TEKCTOBBIX, TPa(UIecKuX M 3BYKOBBIX
JAHHBIX TIPU 33JaHHBIX MapaMeTpax IUCKPETU3alMU. YMEHHE ONPEAEIATh CPEIHION0
CKOPOCTb IIepe1auu JaHHBIX, OLEHUBATh U3MEHEHUE BPEMEHHU MepeJaull Py U3MEHECHUU
uH(pOpMaMOHHOT0 00bEMA TAHHBIX U XaPaKTEPUCTHK KaHAJIA CBI3U

24

YMeHHe cTpouTh KO, 00eCleUnBaONINi HAMMEHBIIYI0 BO3MOXKHYIO CPEIHION IMHY
COOOIICHHMSI P U3BECTHON YAaCTOTE CUMBOJIOB




Kon
NPOBEPSIEMOT0
TpeOOBaHUA
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IIpoBepsiemble TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa3oBaTe/ILHOI MPOrpaMMbI CpeHero oo11ero 0opa3zoBaHus

VYMeHHe HCHoJIb30BaTh npyu pEeIICHUHU 3aaaqd CBOMCTBaA HO3PII.IPIOHHOI>1 3alIMCu 4YuCcCl,
AJITOPUTMBI IOCTPOCHU 3allCH YUCJIa B HOSI/IL[I/IOHHOI71 CUCTEME CUHCJICHUA C 3aJaHHBIM
OCHOBAaHHUEM H IOCTPOCHUA UYHCIIa 1O CTPOKE, coz[epxcameﬁ 3alliuChb OTOIO0 4YHCjia B
MO3UIMOHHON CHUCTEME CUMCIIEHHUS C 3aJaHHbIM OCHOBAHUEM; YMCHHUC BBINOJJHATH
apI/I(bMeTI/I‘{CCKI/Ie OII€panyu B IIO3UIMOHHBIX CUCTEMAaX CHHUCIICHUA

2.6

YMeHuEe CTPOUThH JIOTHYECKOE BBIPAKEHHE B JAU3BIOHKTUBHOW M KOHBIOHKTHBHOM
HOpPManbHBIX (opMax MO 3aJaHHONH TaONUIle MCTUHHOCTH; HCCIENOBAaTh 00JacTh
UCTUHHOCTH  BBICKA3BIBAHUS, COJCPXKAIEr0 IIEPEMEHHBIC; pemlaTh HeCIOXKHBIC
JOTHYECKUE YPABHCHUS

2.7

YMeHue peliarh anrOpuTMUYECKUE 33JladyM, CBSI3aHHBIC C aHaIM30M rpadoB (3agauu
MIOCTPOEHUS ONITUMAIILHOTO IyTH MEXIY BeplinHamu rpada, onpeaeneHus KOJHMiecTBa
Pa3IMYHBIX MyTeH MKy BEPITUHAMH OPHEHTHPOBAHHOTO allMKJINYECKOTO Ipada)

2.8

YMeHMe UCTI0Nb30BaTh AE€PEBbsI IPU aHAJIU3E U TIOCTPOESHUH KOAOB U Ul IPEICTABICHUS
apu(pMETHUECKIX BBIPAKEHU, NPH PEIICHHH 3aiad IMOWCKAa W COPTHUPOBKH; yMEHHE
CTPOUTH [I€PEBO HUIPHl MO 3aJaHHOMY alrOpUTMYy; pa3padaTeiBaTh U OOOCHOBBHIBATbH
BBIMTPBIIIHYIO CTPATErHIO UIPBI

29

VYmenne AHAJIU3UPOBATHL AJIT'OPUTMBI  C  HCIIOJIB30BAHUEM Ta6J'II/II_I TPaCCUPOBKH,
ONpCACIATH 0¢3 HUCIIOJIB30BaAHMS KOMIIBIOTEPA PE3YyJIbTAThl BBINIOJIHCHUA HECIOKHBIX
oporpamMM, BKIHOYAONIMX IUKIIbI, BETBJICHHA W MNOANPOTrpaMMbl, IHpH 3aJaHHBIX
HCXOOHBIX JaHHBIX

2.10

YMeHuEe OmpeAensTh CIOKHOCTh HM3Y4aeMBIX B Kypce 0a30BBIX aJITrOPHUTMOB
(cymMmMupoBaHHE 3JEMEHTOB MAaCCHBa, COPTHPOBKA MAacCCHBA, IMEPEOOPHBIC alTOPUTMEL,
JBOWYHBIN TIOMCK) U TIPUBOANTE IPUMEPH! HECKOJIBKUX AJITOPUTMOB PAa3HON CIIOKHOCTH
JUTSL PEIIICHNUS OTHOU 3aa4H

2.11

Brnanmenve yHUBEpPCAIbHBIM S3bIKOM MPOrPAMMHpPOBAHUsS BbIcOKOro ypoBHs (Ilackaib,
Python, Java, C++, C#), npeacraBieHusiMu O 0a30BBIX THUNAaX AAHHBIX U CTPYKTypax
JAHHBIX, YMEHHE WCIIOJIb30BaTh OCHOBHBIC YIPABILIIONIAE KOHCTPYKIHU; YMEHUE
OCYIIECTBIAATh aHATU3 IPEUIOKEHHONW IPOTPAMMBL: OMPEACTATh Pe3yIbTAaTHl PabOTHI
MpOTrpaMMBl TIPH 3aJaHHBIX HCXOAHBIX NAHHBIX; ONPEAENIATh, NMPH KAKUX HCXOIHBIX
JAHHBIX BO3MOXKHO IMOJYYCHHE YKA3aHHBIX PE3YJIbTATOB; BBIIBIIATH JAHHBIC, KOTOPHIC
MOTYT TPHUBECTH K ommuoke B pabote MIPOrpaMMBbl; (dhopMyIHpPOBaThH
MPEIIOKEHUS  TI0

VIIYYIISHHIO IPOrPAMMHOT0 KOJIa

2.12

YMeHue peanu30BbIBATH HA BBIOPAHHOM JJISI M3YYCHHS SI3BIKE IMPOTPAMMHPOBAHUSI
BeIcokoro ypoBHs (Ilackams, Python, Java, C++, C#) THIIOBBIE adrOpUTMBI 00PabOTKH
YHCeN, YHCIOBBIX IOCIICAOBATENFHOCTEH M MAaCCHBOB: IPEACTABICHHE YHCIA B BHIC
Ha0opa MPOCTHIX COMHOXKUTENICH; HAXOXKJICHUE MaKCUMaIbHON (MHUHUMAIIBHOW) ITUQPHI
HATYpaJbHOIO YHCJa, 3allMCAHHOTO B CHUCTEME CUHMCICHHS C OCHOBaHHUEM,
He npeBbimaronmM 10; BeIYUCICHHE 0000IIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MAacCUBa
WIA  YHCIOBOW  MOCICHOBATEIBHOCTH  (CyMMBI,  TPOHM3BEICHUS  CPEIHETO
apu(pMETHIECKOTO, MHHAMAIBHOTO W MaKCHMAaJbHOTO JJIEMEHTOB, KOJHMYECTBA
3JIEMEHTOB, YIOBJICTBOPSIONINX 3aJaHHOMY YCIIOBHIO); COPTHPOBKY AJIEMEHTOB MacCHBA;
YMEHHUE UCIIOJIB30BaTh B IporpaMMax JaHHBIC PpAa3JIMYHbIX THUIIOB C y‘IéTOM OFpaHI/ILIeHI/Iﬁ
Ha JMAMa30H WX BO3MOXHBIX 3HAUCHUMN, MPUMEHITH MPU PEIICHUU 33734 CTPYKTYPHI
JAHHBIX (CIHCKH, CIIOBapd, CTEKH, OYEpeIH, ICepPeBbs); NPUMEHSATh CTaHIAPTHEIC
1 COOCTBEHHEIE ITOIIPOTPaMMEI IS 00paOOTKH YHCIOBBIX TaHHBIX U CHMBOIBHEBIX CTPOK;
WCTIONB30BaTh TpU pa3paboTKe MporpamMM OHOIMOTEKH TOAIPOTPaMM; yMEHHE
HCIIOJIb30BATh CPEJICTBA OTIIAJKH IIPOTPAMM B CPEJIe MPOrPaMMHUPOBAHHUS




Kon

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUSI

NPOBEPSIEMOT0 . N
OCHOBHOH Oﬁpa30BaTeJ'II)HOH IMporpamMmmasl CPEIHETO 001Iero 06p830BaHI/IH
TpeOOBaHUA
YMeHue HCHOib30BaTh JNEKTPOHHBIE TaOMUIBl A aHanu3a, MPEJICTABICHUS U
00paboOTKH JaHHBIX (BKIIOYast BEIOOP ONTUMAJIBHOTO PELIeHus, o00p JMHUK TPEH/a,
2.13 pelIeHne 3a1ad IPOTHO3UPOBAHMS); YMEHNE HCIIOIb30BaTh TaOIUUIHBIE (PEIAOHHBIC)
0a3bl JTAaHHBIX U CIIPABOYHbIE CHCTEMBI
YMeHue opraHu30BEIBATE JMYHOE HH(OPMAIIIOHHOE IPOCTPAHCTBO C HCIOIH30BAHHEM
2.14 Pa3IHYHBIX CPEACTB IM(POBBIX TEXHOJOTHH; MOHMMAaHHUE BO3MOXKHOCTEH HH(POBBIX
CEPBUCOB I'OCYAAPCTBEHHBIX YCIIYT, IU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB

HEPEYEHDB 3JIEMEHTOB COAEPKAHUS, TIPOBEPSIEMBIX HA EI'D 11O UHPOPMATHUKE

Kon

[IpoBepsieMblii 3JIEMEHT COIePKAHUS

Hudposas rpaMOTHOCTB

1.1

OCHOBHBIE TCH/ICHIIMY Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHH. [TapaniebHble BHIYHCICHHUS.
MHOTOIPOIECCOPHBIE CHCTEMBI. PacnpeienéHHbIe BRIYUCIUTENbHBIE CHCTEMBI U 00paboTKa
OO0JIBIINX JAHHBIX

1.2

[TpuHIMIBI TOCTPOEHHUS U allllapaTHbIe KOMIIOHEHTHI KOMIbIOTEPHBIX ceTei. CeTeBble IPOTOKOIIBL.
Cerp Untepuer. Anpecarus B cetu UuTepHer. [Iporokonsl creka TCP/IP. Crucrema TOMEHHBIX
nmél. Paznenenne IP-ceTn Ha TOACETH C MOMOIIBI0 MACOK MOJICETEH

1.3

daiinoBas cucrema. [Touck B ¢aitnoBoii cucteme. [IpUHIKITB pa3MeNIeHNs] 1 IMEHOBaHUS (ailiioB
B JIOJITOBpEeMEHHOM ImaMsTH. 111a0I0HBI Il ONKMCcaHus Ipy (aiios

1.4

CKopoCTh nepeadd JaHHBIX. 3aBUCHMOCTb BPEMEHH Iepeladyd OT MHPOPMALUMOHHOro oObEMa
JAHHBIX U XapaKTePUCTUK KaHasla CBSI3U

1.5

g posanue nanHbX. CAMMETpUYHBIC U HecUMMeTpHUHbIe UGpbI. [Ludps mpocToit 3amMeHsI.
udp He3aps. Hubp Buwxenepa. Anroputm mmudposanus RSA

1.6

Kogpl, mo3Bosstone oOHapyKUBaTh U HCIPABIATh OMIMOKM, BOSHHUKAIOIIWE TPHU Tepenade
JaHHbIX. PaccTosiuue Xommunra. Koarposanue ¢ mopropenrneM 0utoB. Koabl XoMMHUHTa

Teopernyeckne 0CHOBBI HH()OpMATHKN

2.1

JBonuHOE KOoAMpOBaHHE. PaBHOMEpHBIC M HEpaBHOMEPHBIE KOMABI. J[eKoaupoBaHue COOOIEHHH,
3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KoJ0B. YcnoBue ®ano. IlocTpoeHne oaHO3HAYHO
JIEKOIMPYEMBIX KOJIOB C IIOMOIILIO IEPEBa

22

TeopeTnveckue MoaXoAbl K OIICHKE KOJIMYECTBA MHPOPMAIIUU. EMHUIBI U3MEPEHUS KOJTMYeCTBa
uHpopmanuu. AndaBUTHBIN TOAXOM K OIEHKE KOJTUYECTBa MH(POPMALUU. 3aKOH aJUIMTUBHOCTH
unpopmarmn. opmyna Xapriu. Madopmanus u BepostHocth. Dopmyina [llennona

2.3

Cucremsl cumncienusi. Pa3BEépHyTas 3amnch LENBIX W APOOHBIX YHCEN B TO3UIMOHHOW CHCTEME
cuncineHus. CBONCTBAa MO3MIIMOHHOM 3alMCH dYHCia: KOJUMYECTBO LUGpP B 3alHCH, NPHU3HAK
JEeTMMOCTU YUCIIAa HA OCHOBAaHME CHCTEMBl CUMCICHMS. AITOPUTM IEpeBoja 1eaoro uucia us P-
WYHOW CHCTEMBI CUHCIEHUS B AECSATUYHYI0. AJITOPUTM IEpeBoja KOHeuHOM P-muHoi npobu B
JIECATHIHYIO. AJITOPUTM TIEPEeBO/Ia IIETIOTO YUCIIa U3 JECATHIHON CUCTEMBI CUNCIICHHS B P-nuHyT0.
[lepeBox KOHEUHOW JECATUYHOM Jpobu B P-munyro. JIBoWYHas, BOCBMEpHYHAas U
IIECTHAALATCPUYHAs CHCTEMbI CUHCIICHHS, CBSI3b MEXIY HHMMH. ApH(METHYECKHE ONEpaIiy B
MO3ULUOHHBIX

CHCTEMAaX CUHCIICHHS

24

TpOI/I‘{HaH YpaBHOBCHICHHAA CUCTEMA CHUCIICHU. HBOH‘IHO—}I@CHTI/I‘{HEIH CHUCTEMA CUHCJICHHUA

25

Koauposanue texcroB. KomupoBka ASCIL. OpnobaiitHsie xkonupoBku. Ctanmapt UNICODE.
Komauposka UTF-8. Onpenenenne nHGOPMAILMOHHOI0 00bEMa TEKCTOBBIX COOOIIECHUI




Kon

2.6

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

KoaupoBanue mnzobpaxenuil. Ouenka nHGOPMALMOHHOTO 00BEMA rpaduUyecKHX ITaHHBIX MpH
3aJlaHHBIX pa3pellleHu: U IyOuHe KoJupoBaHus 1Beta. L{BeToBrie Monenu. KoaupoBanue 3ByKa.
Omnenka HHPOPMAIIMOHHOTO 00BEMA 3BYKOBBIX JTaHHBIX IPHU 33JaHHBIX YaCTOTE JUCKPETU3AINU U
Pa3psSIHOCTH KOIUPOBAHHS

2.7

AnreOpa nmoruku. [TonsiTue Bricka3biBaHUS. Bricka3biBaTelbHBIE POpPMBI (TTpennKarhl). KBaHTOPHBI
CYIIECTBOBAHUS H BCCOOIIHOCTH.

Jlornueckue onepamuu. Tabmuier uctuHHOCTH. Jlornyeckue Beipaxenwsl. JIoruaeckue TOX1eCTBa.
Jloruueckue onepamnuy U ONepanydy HaJl MHOKECTBAMH.

3aKOHBI aJreOphl IOTHKH. DKBHBAJICHTHBIC MPEOOPa30BaHMS JIOTHIECCKHUX BhIpaKeHH. Jlormueckue
YpaBHEHUS U CUCTEMbI yPAaBHCHHIA.

Jlornueckue QyHKUMH. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX (YHKIUH OT
KOJIM4YECTBA apryMEHTOB.

Kanonnyeckrie GOpMbI JJOTHYECKUX BBIPAKCHHH

2.8

COBepHIeHHI)IC JU3BIOHKTUBHBIC KOHBIOHKTHBHBIE HOPMAJIBHBIC (I)OpMI)I, AITOPUTMBI UX
IIOCTPOCHU 110 Ta6J'H/IIle NCTHUHHOCTHU

29

Jloruyeckue aneMeHTsl B cocTaBe kKoMibtoTepa. Tpurrep. CymmaTop. MHOTopa3psAHbIA CyMMaTop.
[TocTpoenue cxem Ha JIOTHYECKUX dJIEMEHTaxX MO 33JaHHOMY JIOTHYECKOMY BBIPAXKEHHUIO. 3aIHCh
JIOTHYECKOTO BBIPKCHUS 110 JIOTHYECKON cXeme

2.10

Monenu n moxenupoBanue. Llemn mMomenupoBaHus. AJZEKBaTHOCTE MOAETH MOICTHPYEMOMY
o0bekTy wim nporeccy. @opmanu3anus MPUKIATHBIX 33134,

[IpencrarieHre pe3ynbTaTOB MOACIHPOBAHHS B BHIC, YIOOHOM JJIsI BOCIPHSATHS YEIOBEKOM.
I'padmyeckoe npepcTaBiIeHNe JaHHBIX (CXEMBI, TAOIUIBI, TpaQUKH).

2.11

IIpencraBiieHne TENbIX YUCEN B MaMATH KOMIbloTepa. OTpaHUYEeHHOCTh JMAaIla30Ha YHCEN TpH
OTpaHUYCHHUU KOJIWYECTBA pa3psaoB. llepenonnenne pa3psanHoit ceTku. be3sHakoBbIe U 3HAKOBBIC
JIlaHHbIe. 3HAKOBBIM OUT. JIBOMYHBIN JOMOTHUTEIBHBIN KOJ OTPUIIATETILHBIX YHCEI.

[ToGuroBsle norudeckue omepanuu. Jloruueckuii, apuMeTHUecKuii M IUKJINYECKUH CHBUTH.
IIndpoBanue ¢ MOMOIIBIO TOOUTOBOM onepaiuu «uckaoyaomiee VI

2.12

HpeI[CTaBJIeHI/Ie BCHICCTBCHHBIX YUCCII B ITaMATU KOMIIbIOTEPA. 3Haqamaﬂ YacTb U MOPAAOK YHCia.
I[I/IaHa30H 3HAYCHUI BCHICCTBCHHBIX YHCCII. HpO6HCMLI XpaHCHHA BCUHICCTBCHHBIX YHCECII,
CBA3aHHBIC C OIPaHUYCHUECM KOJIMYECTBA pa3pAd0B. Bremmonnenue onepaunﬁ C BCIICCTBCHHBIMH
qucCJiaMH1, HAKOIIJICHUEC OIIHOOK ITPU BBIYUCIICHUAX

2.13

I'padel. OcHoBHbIe noHATHA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIBI0 MaTPULl CMEKHOCTH,
BECOBBIX MATPUI], CIIUCKOB CMEXHOCTH. PellieHne anropuTMUIeCcKuX 3a/1a4, CBI3aHHBIX C aHAJTU30M
rpa¢oB (IIOCTpOEHHE ONTHMAIBHOTO IYTH MEXAY BEpIIMHAMHU Tpada, OmpenereHUe KOIUIeCTBa
Pa3INUHBIX NyTeH MEKAY BEPUIMHAMH OPHCHTHPOBAHHOTO AITMKINYECKOro rpaga)

2.14

Hepepbs. bunapaoe mepeBo. JlepeBbs momcka. CrocoObl o0xoma aepeBa. I[IpencraBienue
apu(pMETUYCCKIX BBRIpAKECHUH B BHIE nepeBa. Mcmonp3oBanue rpadoB U AepeBbEB IPH OMUCAHIH
00BEKTOB ¥ IIPOIIECCOB OKPYIKAIOMIET0 MHIPa

2.15

JluckpeTHBIE Wrphl JIByX WIPOKOB ¢ ToiHOW uH(opmanueil. [loctpoenue nepeBa mepedopa
BapUaHTOB, ONMCAaHWE CTPATETMH WTPHl B TAONMYHON (opMe. BHIMTPHINIHBIE W MPOHUTPHIITHEIE
[TO3UIUH. BEIMTPHIIIHEIE CTPAaTETHH

2.16

CpencTBa HCKYCCTBEHHOTO MHTENEKTa. MneHTndukanys u mouck n3o0paxeHuil, pacro3HaBaHue
mun.  Vcrmonb3oBaHUME METONOB HCKYCCTBEHHOTO UHTENIEKTa B OOYYaromMX CHCTEMaXx.
Hcnonp3oBaHne METOAOB HCKYCCTBEHHOIO HHTEIIEKTa B pOOOTOTEXHHMKE. MIHTEpHET Belen.

Heiiponsnsle cetn

AJNTOPUTMBI U IPOrPaMMHUPOBAHHE

3.1

Dopmanuzanysg NOHATHS anroputMma. Mamnnaa TeloOpUHTa KaK YHUBEpPCAIbHASI MOAEIb BEIYMCICHHUN

32

O].IeHKa CIIO)KHOCTH BBIYMCIICHUH. BpeMﬂ pa6OTBI 1 00BEM PICHOJ'IL3yeMOfI naMsaTH, UX 3aBUCUMOCTD
OT pasMEpa UCXOAHbIX JaHHbBIX. OI_IeHKa ACUMIOTOTHYCCKOU CI0KHOCTHU AJITOPUTMOB. AJ'IFODI/ITMBI




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

MTOJIMHOMUQIIBHON CIOKHOCTH. [lepebopHble anroputmbl. [IpuMepsl pasnMYHBIX aNTOPHTMOB
pelIeHus OHOU 3a/1a4H, KOTOPbIe HMEIOT Pa3IMYHYIO CIOKHOCTb
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OmpeneneHre BO3MOXHBIX — PE3yJIbTATOB  PAOOTHI MPOCTEHUIINX AJTOPHTMOB  YIIPABIICHUS
HCHOJHUTEISIMU U BBIYUCIUTEIBHBIX aJITOpUTMOB. OnpeieNieHle UCXOJHBIX TaHHBIX, IPH KOTOPBIX
QITOPUTM MOJKET JIaTh TpeOyeMbIi pe3yabTat
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AJropuTMBI 00paOOTKH HaTypaJIbHBIX YHCE, 3AITHCAHHBIX B MTO3UIMOHHBIX CHCTEMAax CUHUCIICHHUS:
pa30HeHHe 3amMcH YMCia Ha OTAENbHBIE IMU(PHI, HAXOXKACHHE CyMMBI M MPOU3BEICHUS U,
HAXO0XJICHHE MaKCUMAILHON (MUHUMAIBHON) A PEIL.

[Ipencrasnenue yncna B Buae HaOOpa MPOCTBIX COMHOKUTEIECH. AITOPUTM OBICTPOTO BO3BEACHHUS
B cTeneHb. [Tonck MpoCThIX YHCell B 331aHHOM JMANa30He ¢ MOMOIIBIO AITOPUTMA «PELIETO DpaTo-
cheHay
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MHoropa3psiiHbIe [ejble YKcia, 3a1a4H JITUHHON apuMETHKA

3.6

A3k mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX: LIEIOYUCIICHHBIE,
BEIIECTBEHHbIE, CUMBOJIbHBIE, JJornueckue. Bersienns. CioxHble ycnoBus. LIUKibl ¢ ycinoBuem.
[{mKI1BI IO TEpEMEHHOM.

OO0paboTka JaHHBIX, XpaHAMMXCS B (Qaiimax. TekcroBele W JIBOWYHBbIC (aiiel. DaitioBbie
niepeMeHHbIe ((aiiioBbie ykasaTenu). Utenne u3 ¢aiina. 3anuck B ¢aii.

Paz6uenue 3amaun Ha moazanayn. [Toamporpammsl (TIporierypsl U (YHKIIHH).
Vcronp30BaHUE CTAHAAPTHOM OMOIHOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHbIC MIPOIIETYPbI u byHKIUH. Ucnons3oBanue CTeKa
JUISL OPTaHU3aINH PEKYPCUBHBIX BEI30BOB

3.8

Uucnennsle MeToIbl. TOYHOE U MPUOIIDKEHHOE peIleHN 3a/1a4i. YNCICHHOE PeIICHUEe YPaBHEHU I
¢ MOMOIIBI0 Mojxdopa mapamerpa. UHCIEHHBIC METOABI PELICHUS ypaBHEHUil: MeTox mepebopa,
METOJ] TOJOBHHHOTO JeneHus. [IpuOmmKkEHHOe BBIYMCICHHE JUIMH KPHBBIX. Bprumcnenne
ronanei GUryp ¢ MOMOIIBIO YUCIEHHBIX METONOB (METO MPSIMOYTOIBHIKOB, METOA TPaIlenuii).
Iouck MakcuMyMa (MUHUMYMa) (PYHKLIUHU OJHOM IEPEMEHHOM METOAOM HOJIOBHHHOIO JEICHHS
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OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHBbIE (YHKIMH s3bIKa MPOTPAMMUPOBAHMS IS
00pabOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 0OPAaOOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJNIUYECTBA
MOSIBJIGHUI CUMBOJIa B CTpOKE, pa3OMeHHe CTPOKHM Ha CIoBa MO MPOOETbHBIM CHMBOJIAM, TTOUCK
MTOJCTPOKU BHYTPH JaHHOH CTPOKH, 3aMEHA HAWICHHOW TOACTPOKH Ha APYTYIO CTPOKY. [ eHeparust
BCEX CJIOB B HEKOTOPOM andaBuUTe, VAOBICTBOPSAIONIMX 33TaHHBIM  OTPAaHUYCHHSM.
ITpeoOpa3oBaHue YUCiIa B CHMBOJIbHYIO CTPOKY M 00paTHO

3.10

MaccuBBl U TIOCIEIOBATEIIFHOCTH YHCEN. Brraucienue o000MEHHBIX XapaKTEPUCTUK HIEMEHTOB
MaccuBa  MJIM  YUCJIOBOW  IOCIENOBAaTEIbHOCTH  (CyMMBbI,  IIPOU3BEINECHMS,  CPEIHEro
apu(MeTHIeCKoro, MHUHHMAaJIBHOTO W MAaKCHMAaJbHOTO 3JIEMCHTOB, KOJIUYECTBA JJIEMEHTOB,
YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHUIO). JIMHEHHBIN MOWCK 3a/JJaHHOTO 3HAYEHHUs B MACCHBE.
AJropuTMbl paboThI € 3I€MEHTaMH MacCHUBa ¢ OAHOKPATHBIM IMPOCMOTPOM MaccuBa. COpTUPOBKa
OJIHOMEPHOro MaccuBa. IIpocTeie METOABl COPTUPOBKMU (METOA My3bIpbKa, METOJ BBIOODA,
coptupoBka BcTaBkamu). CopTupoBka cnussHHEeM. BbpICTpas copThpoBka MaccuBa (alroputm
QuickSort). JIBOMUHBIN MOKCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JByMepHBIE MacCHBHI (MaTpHULBI). AITOPUTMEI 00pabOTKH ABYMEPHBIX MACCHBOB: 3aIlOJHECHUE
JIByMEPHOI'O YUCIIOBOI'O MACCUBA I10 3aJaHHBIM IIPAaBUJIaM, IOMCK JIEMEHTA B IByMEPHOM MacCHBE,
BBIUMCIICHUE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JIByMEPHOTO MacCHBa, EPECTAHOBKA

CTPOK
U CTOJIOIOB IBYMEPHOIO MAcCHBa

3.12

CrnoBapu (accollMaTHBHBIC MAacCHBBI, OTOOpaxeHus). Xdom-tabmnunbl. [ToctpoeHue andaBUTHO-
YaCTOTHOT'O CIIOBAPS JUIS 3a]AHHOTO TEKCTa




Kon

3.13

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

Crexn. AHanW3 IPaBUIBHOCTH CKOOOYHOTO BEIpOKEHMS. BrrumciieHne apuQMeTHIecKoro
BBIPXEHUS, 3aIIMCAHHOTO B TIOCTHUKCHON opme.
Ouepenu. Mcrionb3oBanue ouepeu Ajisi BpEMEHHOTO XPaHEeHHUs TAHHBIX

3.14

Anroputmbl Ha Tpadax. [TocTpoeHne MUHUMAIILHOTO OCTOBHOTO JIEPEBA B3BEIICHHOTO CBSI3HOTO
HEOpHUECHTHPOBaHHOTO  rpada. KommuecTBO — pasnWyHBIX — MyTed  MEXIy  BEpIIMHAMH
OPHEHTHPOBAHHOTO AIMKINYECKOro rpada. AnroputM JIeHKCTpHI

3.15

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYP. JBonuHbIe (OMHApHBIE) NEPEBbSL.
[Moctpoenue nepeBa A 3alaHHOTO apU(PMETUYECKOTO BBIpaXXeHHA. PeKypCHBHBIE alTOPUTMBI
00xoza nepesa. Mcnonp30BaHHe CTEKa U ouepeu Ui 00Xoaa JepeBa

3.16

Junamudeckoe mporpaMMUPOBaHUE KaK METOJ PEIICHUS 33[a4 C COXPAaHEHUEM IPOMEKYTOUHBIX
pe3yNbTaToB. 3ajayy, peliaeMble ¢ MOMOIIBI0 AMHAMUYECKOTO IPOrpaMMHUPOBAHUSA: BBIYUCICHHUE
PEKYPCUBHBIX (DYHKITHIH, ITOJCYET KOINIESCTBA BAPHAHTOB, 33/1a4H ONTHMHU3AIHN

3.17

[ousTHE 00 0OBEKTHO-OPHEHTHPOBAHHOM MpOrpaMMupoBaHiH. OOBEKTH U Kiacchl. CBOHCTBA I
MeToJbl 00beKTOB. OOBEKTHO-OPUEHTHUPOBAHHbIN aHanu3. Pa3zpaboTka mporpaMM Ha OCHOBE
00BEKTHO-OPHEHTUPOBAHHOTO TOIX0a. HKanCysys, HaclieI0BaHHe, TIOIMMOPQH3M

WHpopManmoHHbIe TEXHOIOTHI

4.1

Ananmu3 naHHbpiX. OCHOBHBIE 3aJaud aHaAM3a JAaHHBIX: MPOTHO3MPOBAHHE, KIaCCH(PHKAIHS,
KJIaCTepHU3alns, aHaIKU3 OTKIOHeHu. [ocae10BaTeIbHOCTD PELICHUS 33124 aHAIM3a TAaHHBIX: COOp
MEPBUYHBIX TAHHBIX, OUYMCTKA M OIICHKA KauecTBa JAaHHBIX, BHIOOp M (WIIH) MOCTPOCHUE MOJICIH,
npeoOpa3oBaHKe JaHHBIX, BU3yalM3allMs TaHHBIX, HHTEPIPETAllUs pe3yabTaToB. IIporpamMMHbIe
cpenctBa U MHTepHET-CEPBUCHI s 00pabOTKH M TPEACTAaBICHUSA NAHHBIX. BOINbIINe TaHHBIE.
MainuHHoe 00yueHHe
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AHanu3 JaHHBIX C T[OMOLIbIO D3JEKTPOHHBIX TaOnuu. BpIYUCIEHHE CYMMBI, CpEIHEro
apudmMernueckoro, HaubOospliero (HaMMEHBIIETO) 3HAUEHHWS Juarna3oHa. Berumcienue
KOO QUIMEHTa KOPPENsSIUU JBYX PAOOB JAaHHBIX. llocTpoeHHe cTONOUYATHIX, JTUHEHYATHIX
1 KpyTroBEIX quarpamm. Iloctpoerne rpadukos ¢pynknuii. [logbop TuHUEN TpeHaa, peleHne 3aaad
POTHO3UpPOBaHMsL. Penenne 3a/1a4 ONTUMH3AINN C TTOMOIIBIO AIEKTPOHHBIX TaOJIHIT
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Hduckperusanust 1Opu  MaTeMaTH4YeCKOM  MOJCIMPOBAHWU  HEMPEPBIBHBIX  IPOIIECCOB.
MopgenupoBanne IBIKeHUs. MoaennpoBanne OHOJOTHYECKUX CHCTeM. MaTteMaTHdecKiue MOIen
B OKOHOMHUKE. BrIUMCITUTENbHBIE OJKCIEPUMEHTHI ¢ MoaenaMu. (OO0paboTka pe3ylbTaToB
JKCIIepUMeHTa. MeTo1 HauMEeHbIINX KBaApaToB. OLIEHKa YHCIIOBBIX ApaMETPOB MOJIEIHPYEMBIX
00BEKTOB M IPoIIeccoB. BoccTaHOBICHNE 3aBUCUMOCTEH TI0 pe3yIbTaTaM SKCIIEPUMEHTA
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BepostHocTHBIE Monenu. Metonsl Monte-Kapno. Umurtannonnoe moxaenupoBanue. CHCTEMBI
MAaCCOBOT'O 00CTYKHBAHHS

4.5

Tabauunble (pensuuoHHbIe) 0a3bl JaHHBIX. Tabnuia — npeacTaBieHne CBeJeHUH 00 OJJHOTHUITHBIX
oonektax. Ilone, 3amuce. Kiorou tabmuier. Pabora ¢ roToBoii 6a30¥ MaHHBIX. 3aIrlodHEHHE Oa3bl
JIaHHBIX. [ToMCK, COPTUPOBKA W (UILTPAIUs JaHHBIX. 3alpOChl HA BHIOOPKY MaHHBIX. 3ampOCHI C
napaMeTpaMu. Beraucisiemple mosis B 3ampocax.

MHoroTtabnaruHble 6a3bl TaHHBIX. THUIIBI CB3el Mex 1y TabnuiaMu. Brenrauni kimod. [lenoctHocTh
0a3bl JaHHBIX. 3aMPOCH K MHOTOTAOJUYHBIM 0a3aM JaHHbBIX

4.6

TexcroBeiii  mporeccop. CpeicTBa TMOMCKAa M aBTO3aMEHbI B TEKCTOBOM  IIPOIIECCOpE.
CTpyKTypupOoBaHHbIE TEKCTOBbIE NOKyMeHTbl. CHOCKHM, orjiasieHue. llpaBuna UUTHpPOBaHUS
HCTOYHUKOB M 0(hopMIICHUS OHOIHOrpathnueCKiX CChIIIOK
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