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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo wuH(pOpMaTHKe (yriyONEHHBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOU
00pasoBaTenbHON MPOrpaMMbl CpeHero odmiero oopaszosanus, npeacrasieHupix B PI'OC COO, a
Takke deaepanbHON paboueit mporpaMMbl BOCITUTAHHUS.

[Tporpamma mo uHpopMaTuKe AAET MpENCTaBICHUE O IENsAX, OOIIe cTpaTeruu oOydeHwus,
BOCIIUTaHHUST M Pa3BUTHs OOydYarolmmxcs cpeiactBamu ydeOHoro mpeamera «MudopmaTthka» Ha
yray0nEHHOM ypOBHE, YCTaHABIMBAET 00s3aTeNIbHOE MPEAMETHOE COJEpKaHUE, MPeayCcMaTprUBaeT
€ro CTpyKTYpHUpOBaHUE IO pa3jieliaM U TeMaM Kypca, OIpeessieT pacipeesieHue ero mo Kiaccam
(romam u3ydeHus1), 1a€T MpUMEPHOE pacrpesielieHne y4eOHBIX 4acoB 10 TEMAaTHUECKUM pasfesiamMm
Kypca W PEKOMEHIAyeMylo (IpUMEpHYI0) IIOCIEAOBATEIbHOCTh HUX H3YYEHHS C Y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBfA3€H, JIOTMKM Yy4eOHOro IMpoliecca, BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCs.

[lporpamma 1O  wHpOpMATHKE  OMpeAeNseT KOJIWYECTBEHHbIE M  KadeCTBEHHBIE
XapaKTepUCTUKU Yy4yeOHOro Marepuajna Juid KaJOro roja H3ydeHus, B TOM 4HCIE s
COJICP)KATENIbHOTO  HAMNOJIHEHHs Pa3HOTO BHJIA KOHTpoJid (MPOMEKYTOYHOW  aTTecTaluu
00y4aromuXxcsi, BCEPOCCUNCKUX MPOBEPOUYHBIX PAOOT, TOCYJApPCTBEHHON HMTOrOBOIM aTTECTaIlUu).
[Tporpamma 1mo UHGOPMATUKE SBIISETCS OCHOBOH JJISi COCTABJICHUS! aBTOPCKUX YUYEOHBIX MPOTPaMM
U y4eOHUKOB, IOYPOYHOTO IIJIAHUPOBAHUS Kypca YUUTEIEM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPaXKAET:

CYIIHOCTh HMH(POPMATHKM KaK HAYYHOW JUCIHUIUIMHBI, H3y4arolied 3aKOHOMEPHOCTH
NPOTEKAHUS ¥ BO3MOKHOCTH aBTOMATH3AIMK WH(OPMAIIMOHHBIX ITPOIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE O0JIaCTH TNpPHUMEHEHHs HMH()OPMATHKH, TPEKIEC BCEro WH(POPMAIMOHHEIE
TEXHOJIOTHH, YIIPaBICHHE U COLIMATBHYIO cepy;

MEXIUCIUTUTMHAPHBINA XapakTep MHPOPMATUKU ¥ UH(DOPMAIIMOHHON JeSTEIbHOCTH.

Kypc unbopmaTuku A ypoBHsI CpeHEro oOIIero oopa3oBaHUs SIBISIETCS 3aBEPIIAIOIINM
ATAiOM HENPEePHIBHOI MOATrOTOBKM OOydaromuxcs B o0i1acTh MHGPOPMATUKU M MH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, ONUpaeTcss Ha coJepXkaHue Kypca HH(OPMATHKH YpOBHS
OCHOBHOTO 00Imero o0pa3oBaHHs UM ONBIT IOCTOSHHOIO MPUMEHEHUs HH(POPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJOIMM, Ja€T TEOpPETUYECKOE OCMBICICHHE, WHTEpIpeTaluo |
0000111eHIE 3TOTO OIBITA.

PesynbpTathl yrimyOn€HHOro ypoBHA u3yudeHHs YyueOHoro mnpeamera «MHdopmatuka»
OPUEHTHPOBAaHbl Ha TMOJYYEHHE KOMIIETEHTHOCTEH Ui mocienyroume mpodeccuoHaaIbHON
JeSITEIbHOCTH KaK B paMKax JaHHOM MpeaMeTHON 001acTh, TaKk U B CMEXHBIX ¢ Hel obnacTsax. OHu
BKJIIOYAIOT B Ce0s:

OBJIAJICHUE KJIHOYEBBIMU IMOHATHAMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOMTCS JaHHAas
npeaMeTHas o0JIacTh, paclo3HaBaHME COOTBETCTBYIOIIMX WM NPU3HAKOB M B3aUMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATH PA3IMUYHBIE MOAXOJbl K M3YYEHHIO SIBJICHUMN, XapaKTepHBIX IS
M3y4aeMoU MpeaIMeTHOM 00IacTH;

YMEHHME pellaTh THUIIOBbIE MPAKTHYECKHE W TEOPETUYECKHE 3aJaud, XapaKTepHbIe s
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOH MpeMeTHOI 0biacTu;

HaJIMYMe TPEeACTaBICHUH O JaHHOH MpeIMEeTHOM o007acTé Kak LEIOCTHOH TeopuH
(COBOKYITHOCTH TE€OPHUIA), OCHOBHBIX CBS3SX CO CMEXKHBIMH 00JIaCTIMHU 3HAHHH.

B  pamkax  yrnyOonéHHoro - ypoBHS — u3y4yeHHMs ~ MH(GOpMaTUKH  oOecreyuBaeTcs
IeJIeHaNpaBIeHHasl MMOArOTOBKa OOYYAIOIIMXCS K IMPOJODKEHHIO 0Opa3oBaHUs B OpraHU3alMsx



npoeCCHOHATBHOIO 00pa30BaHMs IO  CHEIHUAIBHOCTSM, HEMOCPEACTBEHHO CBSA3aHHBIM C
IU(PPOBBIMU  TEXHOJOTMAMH, TaKUM KaK T[pPOrpaMMHAas HWHXXEHEpUs, HUHPOPMALMOHHASL
0€3011aCHOCTh, MH(OPMAITMOHHBIE CUCTEMBI M TEXHOJIOTHH, MOOUIIbHBIE CUCTEMBI U CETH, OOJIbIINE
JaHHbIE ¥ MAallMHHOE OOyueHHe, NMPOMBIIUIEHHBIH MHTEPHET Bellled, UCKYCCTBEHHbIN MHTEIUIEKT,
TEXHOJIOTUM  OEClpOBOAHON  CBA3M, PpOOOTOTEXHHMKA, KBAHTOBBIE TEXHOJIOTUH, CHCTEMBI
pacrpenenéHHOro peecTpa, TEXHOJIOTMU BUPTYaIbHOW U IOMIOJIHEHHOM PEATTbHOCTEM.

OcHoBHas 1enb u3ydeHus: yueOHoro npeamera «MHpopmartuka» Ha yriyOlIE€HHOM YpOBHE
cpeaHero oomiero obOpa3oBaHMs — oOecreueHHe JalibHeHIero pasBUTHA HH(GOPMALMOHHBIX
KOMIIETEHIIMH 0O0ydarouierocs, €ro TrOTOBHOCTM K JKM3HM B YCIOBUSAX pa3BHUBAIOLIETOCs
MH(POPMALIMOHHOTO OOIIECTBA M BO3PACTAIOIIEH KOHKYPEHIIMM Ha pBIHKE TpyAa. B cBs3u ¢ 3THM
u3zydenue napopmatuku B 10—11 xmaccax T0DKHO 00€CTICUUTh:

c(OPMHPOBAHHOCTE MHPOBO33PEHUs,, OCHOBAHHOTO Ha IIOHUMAaHHUU POJU HH(OpPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAI[MOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIIJICHHUS;

c(OpPMHPOBAHHOCTh YMEHUI pa3nuyarh (aKkThl U OICHKH, CPABHUBATH OIICHOYHBIC BHIBOJBI,
BUJETh UX CBSI3b C KPUTEPHUSIMM OLIEHUBAaHUS U CBA3b KPUTEPUEB C OINPENCIEHHOW CHCTEMOU
LIEHHOCTEH, MPOBEPSTH Ha JIOCTOBEPHOCTh M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTh NPEACTABICHUN O BIMSHUW MH()OPMAIMOHHBIX TEXHOJIOTUH HA KHU3Hb
YeroBeKa B OOIIECTBE, TOHUMAHNE COMAIBHOTO, SKOHOMHUYECKOTO, TIOJIMTHYECKOTO, KYJIbTYPHOTO,
IOPUJINYECKOT0, IPUPOIHOTO, SPrOHOMHUYECKOT0, MEAULIUHCKOTO U (PU3HOIOTUYECKOTO KOHTEKCTOB
UH(POPMALIMOHHBIX TEXHOIOTUH;

IPUHITHE TPABOBBIX M ATHYECKUX AaCHEKTOB MH(OPMALMOHHBIX TEXHOJOTMH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJICH, BOBICUEHHBIX B CO3/IaHME U HMCIIOIB30BaHUE MH()OPMAIIMOHHBIX CUCTEM,
pacrpocTpaHeHue HHPOPMaLUY;

CO3J1aHH€ YCIOBUH JUIsl Pa3BUTHS HABBIKOB yUeOHOM, IPOEKTHOM, HAyYHO-HCCIIEI0BATEIbCKON
Y TBOPYECKOU JESATENIbHOCTH, MOTUBALIMK 00YUYaIOIIUXCS K CAMOPa3BUTHIO.

B conepxanun ydyeOHoro npeamera «MHpopmaTtrukay BBIIEISIOTCS YEThIPE TEMAaTHUYECKUX
paszena.

Pasnen «lludpoBasgs rpaMOTHOCTB» IOCBAILIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JIPYTUX 3JEMEHTOB LHU(POBOro OKpPYKEHHUs, BKIIOYas KOMIBIOTEPHBIE CETH, HCIOJb30BaHUIO
CPEJICTB OINEpaIMOHHON cucTeMbl, paboTe B ceTh VIHTEpHET 1 UCIOJIb30BaHUIO0 HHTEPHET-CEPBHUCOB,
UH(POPMALIMOHHOM 0€30MacHOCTH.

Paznen «Teopernyeckue 0CHOBbI MHH(POPMATHKH» BKIIOYAET B ce0sl MOHATUHHBIN anmnapaT
MH(OPMATUKH, BOIPOCHI KOJUPOBAaHUS HH(OpMaLMM, U3MEPEHHUS HHPOPMAIMOHHOTO 00BEMA
JTAaHHBIX, OCHOBBI JIT€OPBI JJOTMKU U KOMIIBIOTEPHOTO MOJIEIMPOBAHHUS.

Pa3znen «AnropurmMsl ¥ IPOrpaMMHPOBAHME) HAIPABIEH HA Pa3BUTHE AITOPUTMUYECKOTO
MBIIUIEHHS, Pa3pabOTKy alirOpUTMOB M OLEHKY HUX CJIO0XHOCTH, (OPMHPOBAHHE HAaBBIKOB
peanu3alnuy NporpaMM Ha si3bIKax MPOorpaMMHUPOBAHUS BBICOKOTO YPOBHSI.

Paznen «WHdopManuoHHbIe  TEXHOJOIrMH»  TIOCBALNIEH  BONpPOCAM  IPUMEHEHUs
UH(POPMALIMOHHBIX TEXHOJOTHH, pPEaTn30BaHHBIX B MPHUKIAJHBIX MPOrPAMMHBIX HPOAYKTaxX H
UHTEpHET-CepBUCAaX, B TOM YHWCIIE B 3ajayax aHajM3a JaHHBIX, MCIIOJIb30BAaHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJIUIL JUIsl PeIIeHUs IPUKIIAHBIX 3a/1a4.

B mnpusenéunom ganee conaepkanun ydeOHoro mnpenmera «MHdopmarukay KypcHUBOM
BBIJICJIEHBI JIOMIOJTHUTEIIBHBIE TEMBI, KOTOPHIE HE BXOJAT B 00s3aTEIbHYIO IPOrpaMMy 00ydeHUs!, HO
MOTYT OBITh MPEUIOKEHBI JUISI HM3y4YeHHUS OTAEIbHBIM MOTHUBUPOBAaHHBIM U CHOCOOHBIM
00yJaronuMcs.



Yriy0néHHbIH ypOBEHb H3Yy4eHUsT MH()OPMATUKU PEKOMEHIYETCS ISl TEXHOJIOTUYECKOTO
npodwis, OPHEHTUPOBAHHOTO HAa HWHXXEHEPHYI0 M HWH(POPMALMOHHYIO CQepbl IesSTEeIbHOCTH.
YranyOnéHublii  ypoBeHb H3Y4YeHUS HH(POPMATHUKH OO0ECIEUrBaeT: IMOATOTOBKY OOYYaroIIUXCH,
OPUEHTUPOBAHHBIX HA CHEIHAILHOCTH B 00JacTU MH(MOPMAIMOHHBIX TEXHOJIOTHH U WHKEHEPHBIC
CHEIMAIbHOCTH, YYacTHe B MPOEKTHON U HCCIEeNOBaTeNbCKON JIEATENbHOCTH, CBS3aHHON C
COBPEMEHHBIMU HAIPABJICHUSMH OTPACId HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHIA,
MNOJATOTOBKY K YYacTUIO B OJMMIHAAaXx W cAade EnWHOro rocynapCTBEHHOTO 3K3aMeHa 10
uHpopmaTuke.

[TocnenoBarenbHOCT, M3YYEHHS TEM B Ipeleinax OJHOTO Toja OOydYeHHs MOXKET OBITh
U3MEHEHa M0 YCMOTPEHMIO YUYUTENs MpH IOATOTOBKE pabouell mporpamMmbl M IMOYPOYHOTO
TUTAHUPOBAHMSL.

OO0ree YrCIIo 4acoB, PEKOMEHIOBAHHBIX I U3y4eHUsI HHpopMaTuku — 272 gaca: B 10 kiacce
— 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEZICIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Hudposasg rpaMOTHOCTH

TpeboBaHMs TEXHUKU O€30MAaCHOCTH M TMTUEHBI IIPU paboTe C KOMIbIOTEPAMU M APYTrMMHU
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHUS.

[TpuHIMIBl PabOTH KOMIBIOTEPOB M KOMITBIOTEPHBIX cHcTeM. Apxutektypa GoH Heiimana.
ABTOMaTHYECKOE BBIIIOJIHEHHWE MporpamMmbsl MmporeccopoM. OrmepaTuBHas, IOCTOSHHAs H
JoJAroBpeMeHHas namsaTb. OOMEH JaHHBIMU C IOMOILBIO IHH. KOHTpoJIeps! BHEIIHUX YCTPOMUCTB.
[Ipsamoit nocTyn K maMsTH.

OcHOBHBIE TEHJICHIIMU Pa3BUTHs KOMIIBIOTEPHBIX TEXHONOrMH. [lapamienpHble BEIUNMCIEHHUS.
MHuoronponeccopssie cuctembl. CynepkoMibloTepsl. Pacnipeien€éHHbIE BBIUMCIUTEIbHBIE CUCTEMBI
1 00paboTKa 60IbIINX JaHHBIX. MoOUIbHBIE IU(POBBIE YCTPOUCTBA U UX POJIb B KOMMYHUKAIUIX.
Bcerpoennble koMnbroTepbl. MUKPOKOHTpOILIEphl. POOGOTH3NPOBaHHBIE TPOU3BOCTBA.

[TporpaMmmMHOe o0OecriedeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buabl mporpaMMHOIo
oOecrnieueHus U X Ha3HaueHue. OcoOEeHHOCTH MPOrpaMMHOI0 0OeCIeueHNsI MOOMIIbHBIX YCTPOUCTB.
[TapannensHoe nporpammupoBaHue. CucrteMHoe mnporpamMmHoe obOecredeHue. OrnepalnnuoHHbIe
cuctembl. YTunuTsl. JlpaiiBepbl ycTpoHCTB. MHCTausiuuMss M JEMHCTAUIALKS [POrPAMMHOIO
o0ecreyeHusl.

@ailioBele cucTembl. [IpUHIMIBI pa3MeleHUs] 1 UMEHOBaHUs (aiioB B JOJTOBPEMEHHOMN
namsty. [1laGn0Hb! A1 onucanus rpynn ¢aios.

[TporpamMHoe obecrieuenue. JluieH3npoBaHue NPOrpaMMHOrO oOecredeHuss U HUPPOBBIX
pecypcoB. llpompuerapHoe u cBoOonHOe mnporpammHoe oOecneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIOIB30BaHUE MPOTPAaMMHOr0 o0ecredeHnuss W HOU(POBBIX  PECypCOB.
OTBeTCTBEHHOCTh,  yCTaHaBIMBaeMasi  3aKOHOJATeNbCcTBOM  Poccumiickonn ~ ®epepanuu  3a
HEeMpaBOMEPHOE UCIOIb30BAHNE MPOTrPAMMHOI0 00ecTIeyeHNs U IU(PPOBBIX PECYPCOB.

[TpyHIMIIBI TIOCTPOEHHWS] U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEpHBIX cerell. CeTeBble
nporokoibl. Cets MuTepHeT. Anpecanus B cetu MuTeprer. [Ipotokonsl cteka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moaceTu ¢ moMoIbI0 Macok nojcereid. CereBoe aIMUHUCTPUPOBAHNE.
[TosmyueHne naHHBIX O CETEBBIX HACTPOWMKax KoMmbroTepa. IIpoBepka Hanuuus CBSI3U € y3J0M CETH.
Omnpenenennue MapuIpyTa ABHKEHUS TAKETOB.

Bune! nearensHoctu B cetu MtepHet. CepBricsl UHTepHETa. ['e0MHpOpMaIIMOHHBIE CHCTEMBI.
['eooKallMOHHBIE CEPBHUCHI PEATBHOTO BpEMEHM (Hampumep, JIOKalus MOOUJIBHBIX TeledOHOB,
OTIpeieIeHNe 3arpyKEHHOCTH aBTOMAarucTpajieil), HHTepHET-TOProBisl, OpOHUPOBaHHE OUIIETOB U
TOCTUHULL.

['ocynapcTBeHHbBIE AJIEKTPOHHBIE CEepBUCHI M yciayru. CouuanbHble CETH — OpraHu3alus
KOJIJISKTUBHOTO B3aMMOJIEHCTBHS M OoOMeHa JaHHbIMU. CeTeBOW 3THKET: MpaBUia TOBEICHUS B
kubepnpoctpancTtBe. [IpoGnemMa  MOIMHHOCTH — mosydyeHHOM — uMH(opmanuu.  OTKpBITHIE
o0pa3oBaTelibHbIE PECYPCHI.

TexHOreHHble U SKOHOMHYECKHUE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM HH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosoruil. O6mue npoOieMsl 3amuThl HHPOPMALUU 1 UH()OPMAIIMOHHON
6e3onmacHoctd. CpezacTBa 3amMThl MH(QOpPMAIMM B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETIX U
aBTOMATHU3MPOBAaHHBIX MH(OPMAIMOHHBIX cHucTeMax. [IpaBoBoe obecriedeHre HHGOPMALMOHHON
0€30M1aCHOCTH.



[IpenoTBpanieHne HECAHKIIMOHUPOBAHHOTO JOCTYNa K JIMYHOW KOH(HUACHIIMATBHON
uHpOpMaLlUK, XpaHALIeHcs Ha MEPCOHATBHOM KOMIIBIOTEpPE, MOOWIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpaMMHoe obecrieueHue 1 crocoobl 60pbObl ¢ HUM. AHTUBHPYCHBIE IIPOTPAMMBI.
Opranu3anus JIMYHOT0 apxuBa uH(popmaiuu. PesepBHoe konupoBanue. [laponpHas 3amura apxusa.

HIudpoBanue nanHbiX. CuMMeTpuuyHble M HecuMMeTpuuHble wmu¢psl. Hludpsr npocroii
3amensl. [udp Lesaps. [ludp Bwkenepa. Anroputm mudposanus RSA.

Teopernueckne 0CHOBbI HHGOPMATHKHU

Wudopmanus, naHHele U 3HaHUA. MHQpOpMaLMOHHBIE NpoLecchl B IMPHUPOJE, TEXHHUKE U
oOmiecTse.

HenpepoiBHBIE W JHCKpETHBIE BEIWYMHBI M CHUTHaNbl. HeoOXOOMMOCTh JHMCKpEeTH3aluu
uHpOpMaLnK, IpeTHa3HAYCHHOH JIs1 XpaHEHHsI, Iepeiadn 1 00padOTKU B IU(PPOBHIX CHCTEMAX.

JlBonuHOoe KoaupoBaHuEe. PaBHOMEpHBIE U HEpaBHOMEpHbIE Koxbl. JlekomupoBaHue
COOOLIEHUH, 3alMCaHHBIX C IOMOUIbIO HEPABHOMEPHBIX KOAOB. YcinoBue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJUPYEMBIX KOJOB C IIOMOUIbIO JepeBa. ENMHUIBI HM3MEpEeHUs KOJIMYEeCTBa
uHpopManuu. AnpaBUTHBIA TOIXO K OIIEHKE KOJIMYEeCTBA HH(OPMAITHIH.

Cuctemsl curcnenus. Pa3BépHyras 3anuch LeIbIX U APOOHBIX YHCEI B IO3UIIMOHHON cHCTEME
cuncinenus. CBOHCTBAa MNO3MLMOHHOM 3allMCH 4YMCIA: KOJMYECTBO LUGpP B 3alMcH, NPHU3HAK
JIEIIMMOCTH 4MCJIa Ha OCHOBaHHE CHUCTEMbI CUMCIIEHHS. AJTOPUTM IE€peBojJa Lenoro uucia u3 P-
WYHON CHCTEMbI CUHCIICHUS B JIECATUYHYIO. AJITOPUTM MEpeBOAa KOHEYHOH P-uuHoil npobu B
JECATUYHYI0. AJITOPUTM IepeBojJa LEJIOr0 YHUCiIa U3 JECATUYHON CUCTEMbI CUMCIIEHUs B P-uuHyto.
[lepeBonr  KOHE4HOM gecATHUHOM aApodu B P-nunyro. JIBomuHas, BOCbMEpHYHAs U
HIECTHAIATEPUYHAs CUCTEMbl CUHCICHHS, CBSI3b MEXIAY HUMH. ApUPMETHYECKHE OIEpaluu B
NO3UIMOHHBIX CHCTEMaX CUUCIIEHUs. TponYHasl ypaBHOBEILIEHHAs! CUCTEMa CUMCIEeHMs. J[BOM4HO-
JECSTUYHAS CUCTEMA CUUCIICHUS.

Komupopanue texcroB. Koguposka ASCII. Ogno6aiitasie koguposku. Ctanmapt UNICODE.
Koauposka UTF-8. Onpenenenne nHpOpMamoHHOro 00bEMa TEKCTOBBIX COOOIIEHUH.

Koaunposanue nzobpaxenuid. Onenka nHpopMalmoHHOro 00bEéMa rpaduIecKuX JTaHHBIX IpU
3aJaHHBIX pa3pellleHMd U TIJIyOMHe KoaupoBaHUs LBeTa. LIBeToBele Mozenu. BekropHoe
koaupoBanue. @opmarel rpapuueckux ainos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

Koauposanue 3Byka. OneHka HHGOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX
4acTOTE IUCKPETU3aLUU U pa3psAAHOCTH KOJUPOBAHHUS.

Anrebpa noruku. IloHsTHe BbIcKa3blBaHUs. BrpickasbiBaTenbHble (OpMBI (TPEAMKATEI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlormueckue onepauuu. Tabmuubl UCTUHHOCTH. Jlornueckue BbIpakeHus. Jlormueckue
TOXJecTBa. Jl0Ka3aTenbCTBO JOrMUYECKUX TOXKJIECTB C MOMOIIBIO TaOIUI HCTUHHOCTH. Jlornueckue
olepanyuy U ONepaluy HaJl MHOKECTBAMHU.

3aKkoHBl anreOphl JIOTMKM. OKBHUBAJCHTHBIE IPeoOpa3oBaHUsl JIOTHUECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMIA.

Jlornueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXHBIX JIOTHYECKMX (QYHKIHMHA OT
KOJINYeCTBA apryMeHTOB. [1oJIHbIE CHCTEMBI JIOTHYECKUX (YHKIIUH.

Kanonnyeckue ¢Gopmbl sorndeckux BoIpaxkeHHH. CoBeplIeHHbIE JU3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI KX TOCTPOEHHUS O Ta0JINIle UCTUHHOCTH.

Jlormdeckue sneMeHTHl B cocTaBe Komibiorepa. Tpurrep. Cymmarop. MHoropaspsiiHbli
cymmarop. IloctpoeHne cxem Ha JIOrM4eCKHX 3JIEMEHTaX 110 33JaHHOMY JIOTHYECKOMY BBIPAKEHUIO.
3anuch JOrMYECKOr0 BBIPAXKEHUS 110 JIOTHYECKOH CXEME.



IIpencraBnenue HeapIX YUces B IaMATH KOMITbIoTEpa. OTpaHUYEHHOCTh JUAIla30HA YACEI IPU
OTrpaHMUYEHUU KOJIMYECTBA pa3pAaoB. llepenonHenue paspsHoil ceTku. be33HakoBble U 3HAKOBBIE
JaHHbIC. 3HAKOBEII OUT. J[BOMYHBII TOTIOTHUTEIBHBIN KOJ] OTPHUIIATEIHHBIX YUCEIL.

[ToGuToBBIC JIOTHYEcKUe oneparuu. Jlornueckuii, apuMETHISCKUNA U UKIMYESCKUI CIIBUTH.
[[IndpoBanme ¢ MOMOINIBIO TOOUTOBOW omnepanuy «uckimogaroriee MJIN».

[IpencraBieHne BEIIECTBEHHBIX YKMCEN B MaMATH KOMIIbIOTEpA. 3Hayallas 4acTb U MOPSI0K
yucia. Jlmama3oH 3HaueHUH BelleCTBEHHBIX umceln. [IpoOneMbl XpaHEeHHsl BEIIECTBEHHBIX YHMCEl,
CBSI3aHHBIC C OTPaHUMYEHHEM KOJMYECTBA pa3ps/ioB. BeinosHeHHe onepanuii ¢ BElIECTBEHHBIMU
YHUCJIaMU, HAKOTIJIEHUE OUIMOOK MPH BHIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMUPOBAHME

OnpeneneHne BO3MOXHBIX pE3yJIbTaTOB pPabOThl NMPOCTEHIIMX aJrOPUTMOB YIPaBIICHUS
VCIIOJIHUTEINIIMU ¥ BBIYMCIIUTEIBbHBIX AITOpUTMOB. ONpe/IeIeHuEe NCXOIHBIX JAHHBIX, IPH KOTOPBIX
AITOPUTM MOXKET J1aTh TpeOyeMblil pe3ynbTar.

Otamnbl peleHusl 3a4ad Ha KomIbloTepe. MHCTpyMEHTalbHBIE CpENCTBA: TPAHCISTOD,
OTJaI4YMK, TPOMIMPOBIIMK. KOMIHUISAIHS 1 MHTEpIIpEeTaus nporpaMm. BUpTyabHbIe MallIuHBL.

WuterpupoBanHas cpeaa pa3paboTku. MeToasl oTiaaku mporpamM. Mcrmonb3oBaHue
TpaccupoBOYHBIX Tabmuil. OtTnagousHblii BbIBOA. llomiaroBoe BBIMOTHEHUE MPOrpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaUEHU IEPEMEHHBIX.

S3pik mporpammupoBanusi (Python, Java, C++, C#). Tunbl AaHHBIX: IIEIOYUCIICHHBIC,
BEILIECTBEHHbIC, CUMBOJIbHBIE, Jlorndyeckue. Bersnenusa. Crnoxnble ycnoBus. L{ukibl ¢ ycioBuem.
[uknbl o mepeMeHHOW. B3amMo3aMeHsIeMOCTh pPa3IMYHbIX BUAOB LMKIOB. VMHBapuaHT LMKIIA.
CocraBieHne UKJIa C UCI0JIb30BAHUEM 3apaHee ONpeeIEHHOTO MHBApHUaHTa IUKIIA.

JoxymentupoBanue mnporpamm. lcnonp3oBaHnue kommeHTapueB. [loaroroBka omucaHus
MIpOrpamMMbl U UHCTPYKLIUHU ISl IOJIb30BATEIA.

Anroput™Mbl 00paOOTKM HATypajdbHBIX YHCEJ, 3alHCAHHBIX B IO3WLMOHHBIX CHCTEMaxX
CUMCIICHUS: pa30MeHNe 3aliCH YUCia Ha OTAENbHbIE IU(PBI, HAXOKICHHE CYMMBI U IIPOU3BEICHUS
u¢p, HaXOXKACHUE MaKCUMaIbHONU (MUHUMAaIbHOM) U PBHI.

HaxoxneHne Bcex IMPOCTBIX YMCEN B 3aJaHHOM auanasoHe. [IpencraBineHue uncia B BUIAEC
Habopa MPOCTBIX COMHOXKUTENEH. ATOPUTM OBICTPOTO BO3BEICHUS B CTETIEHb.

OOpaboTka NaHHBIX, XpaHAmMxcs B Qaitnax. TekcroBele u nBonuHble ¢aiibl. DailioBble
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 aitna. 3amuce B daii.

Pa3z6uenne 3amaun Ha noxaszanaud. Iloamporpammsel (mpoueaypsl U ¢yHKIMM). Pexypcus.
PexypcuBHble 00BbeKTHI ((pakTainsl). PekypcuBHble npouenyps! u GpyHkuu. Mcnons3oBaHue creka
JUIsL OpraHU3aluu PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAapTHONM OMONMOTEKH s3bIka mporpamMmupoBanus. [loakmroueHue
O6MONIMOTEK MOANPOrpaMM CTOPOHHHMX MPOU3BOAMUTENEH. MOAYIBHBIH MNPUHIMII TOCTPOCHUS
porpamm.

Yucnennsle MeToApl. TouHoe W mnpubmmkEHHOE pemeHus 3afgadd. YuciIeHHbIE METOJIbI
pelleHus: ypaBHEHH: MeTo 1 iepedopa, METO/] MOJIOBUHHOTO JieneHus. [pubnmxénHoe BeIYUCIIEHNE
JUIMH KpUBBIX. Bpluucrnenue iomaned Quryp ¢ MOMOIIbIO YHCICHHBIX METOJOB (METOJ
MPsIMOYTOJIBHUKOB, MeToa Tpamnernuii). I[lomck wmakcumyma (MuHUMYMa) GYHKOUA OXHOMN
MEPEMEHHOI METO10M MOJIOBUHHOTO JIEJIEHUSI.

OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble (DYHKIMU sI3bIKa MPOrpPaMMUPOBAHUS IS
00pabOTKHU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CUMBOJBHBIX CTPOK: MOACUYET KOJINYECTBA
NOSBICHUI CHUMBOJA B CTPOKE, pa3OuMeHHe CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, MOHMCK
MIOICTPOKH BHYTPH JIaHHOW CTPOKH, 3aMEHAa HAWJIEHHOM MOJACTPOKH Ha JIPYIyl0 CTPOKy. I'eHepanus



BCEX CJIOB B HEKOTOPOM ajiaBUTE, YAOBIETBOPSIOLINX 3aJaHHbIM orpaHudeHusM. [IpeobpazoBanue
Y1CcIa B CUMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl M TOCIIEAOBAaTENILHOCTH 4YHCeN. Bpruncienne OOOOMEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIEAOBATEIBHOCTU (CYyMMBI, MPOU3BEICHUS, CPEIHEro
apu(QMeTUYeCKOro, MUHHUMAJIBHOTO M MaKCHUMAaJbHOTO JJIEMEHTOB, KOJHYECTBA 3JEMEHTOB,
YIOBJIETBOPSIOIIUX 33JITaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoprtupoBka oJHOMEpHOro MaccuBa. IIpocTbie METOABI COPTUPOBKH (METOJ ITy3bIpbKa, METO
BbIOOpA, copTpOoBKa BcTaBkamu ). COpTHUPOBKa clusiHueM. beicTpast copTupoBKa MaccuBa (JIrOpUTM
QuickSort). J/IBoruHBIi TOUCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIByMepHbIE MacCUBBI (MAaTpullbl). AJNTOPUTMBI 00paOOTKH JBYMEpPHBIX MAacCHUBOB:
3al0JIHEHUE JABYMEPHOI'O YMCIOBOIO MAaccHBa [0 33JaHHBIM IIpaBUJIaM, IOMCK 3JEMEHTAa B
JBYMEPHOM MAacCUBE, BBIYMCIIEHHE MAaKCUMyMa (MHUHMMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOI[OB IBYMEPHOT'O MacCHBa.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBeiii mponieccop. PenaktupoBanne u (opmarupoBanue. IIpoBepka opdorpaduu u
rpammaTuky. CpeacTBa MOMCKA U aBTO3aMEHbl B TEKCTOBOM Ipoueccope. Mcrnonb3oBanue cTuiei.
CTpyKTypHpOBaHHbIE TEKCTOBblE IOKyMeHThbl. CHocku, ornaeieHue. KosuiekTuBHas pabora c
JNOKyMeHTaMHu. VHCTpyMEHTBI peleH3UpOBaHUS B TEKCTOBBIX Iporeccopax. OOlauHbIe CEpBHUCHI.
HemoBass mepenucka. Pedepar. IlpaBwia 1UTHpOBaHWS HCTOYHUKOB H  OQOPMIICHHUS
6ubnuorpaduueckux ccbulok. OopmieHne CnMcka JIUTEepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEpCTKOM TekcTa. TexHuueckue cpeiacTtBa BBoJa TekcTa. Creuuaau3upoOBaHHBIE CpPEICTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

Ananm3 manHbpix. OCHOBHBIE 33[jaud aHAIM3a JaHHBIX: MPOTHO3MPOBAHKE, Kiaccu(uKamus,
KJIacTepu3allus, aHainu3 oTkioHeHu. [locnenoBaTenbHOCTD pelieHust 3a7a4y aHaIKu3a JaHHbIX: cOop
MEPBUYHBIX JTaHHBIX, OUYMCTKAa M OLIEHKA KayecTBa JAaHHBIX, BHIOOpP W/WIM MOCTPOCHHE MOJEINH,
npeoOpa3oBaHuEe JAHHBIX, BU3yallM3allMsl JAaHHBIX, MHTEpIpeTanus pe3ynbraroB. [Iporpammubie
CPEJCTBA M HHTEPHET-CEPBHUCHI A1 0OpabOTKM M MNPEACTaBIECHUS IaHHbIX. boibline IaHHBIE.
MammnHoe o6ydenue. HTemIeKTyaabHblil aHaIU3 1aHHBIX.

AHau3 JaHHBIX C TIOMOLIBIO JJIEKTPOHHBIX TaOnull. BbruncieHue cymmbl, CpeaHero
apudMeTUYecKoro, HauOOJbIIEr0 (HAWUMEHBINETO0) 3HAYEHHUs  JMana3oHa.  BberyuclieHue
Kod(puIMeHTa KOppeNnslMM JBYX pAI0B AaHHbIX. llocTpoeHue cTonOuYaThIX, JIMHEWYATBIX U
KpyroBeix nuarpamm. [loctpoenue rpapukoB ¢ynkuuil. Ilogbop nuHMM TpeHIa, pelieHue 3anad
IIPOrHO3UPOBAHUS.

UucneHnHoe perieHne ypaBHEHHUH ¢ MOMOIIBIO oA0opa nmapamerpa. OnTUMHU3aus Kak MOUCK
HAWIy4llero pelieHus B 3aJaHHbIX ycioBusix. lleneBast ¢yHkuus, orpanuueHus. JlokaibHble U
ro0anbHbIi MMHUMYMBI 1eneBod (yHkiuu. PemeHune 3agady  ONTHUMM3AalMKM € MOMOILBIO
AIIEKTPOHHBIX TAOIHII.

11 KUIIACC

Teopernueckue 0CHOBbI HH(POPMATHKH

Teoperndeckne MOAXOJBl K OIGHKE KOJMYECTBA HWH(POPMANWU. 3aKOH aIJIUTHBHOCTH
uHpopmanuu. Popmyna Xapriu. Mapopmanus u BepositHocTh. Popmyina [lleHHOHA.

Anroputmbl cxatus AaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMEBI CKAaTUsl TAHHBIX C TIOTEPSMHU. Y MEHBIIICHNE TITyOUHBI KOJUpOBaHus 1BeTa. OCHOBHBIC
uaen anroput™oB cxarus JPEG, MP3.



CxopocTb nepeauu JaHHBIX. 3aBUCUMOCTh BPEMEHH Tepefadn OT HH()OPMALMOHHOTO 00bEMa
JAHHBIX M XapaKTePUCTUK KaHaa cBs3H. [ [pnurHbBI BOSHUKHOBEHUS OIIMOOK MPH Nepegayue JaHHbIX.
Kozp1, no3Bosstromume o0HapyKUBaTh U UCTIPABIIATH OMIMOKH, BOZHUKAIOIINE MPH Nepeaue JaHHbIX.
Paccrosinue Xommunra. Kogupoanue ¢ mopropeHueM 6uToB. Koapl XaMMuHra.

Cuctembl. KoMITOHEHTBI cUCTEMBI M UX B3aumojielicTBue. CuctemMHbiid 2ddekT. YpapieHue
Kak nHpOopMaMoHHKIH mporecc. OOpaTHas CBsI3b.

Mopnenu u monenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJEIN MOAEIUPYEMOMY
00BEKTY UJIH MpOIieccy, LeTu MojenupoBanus. Gopmanu3aiys NpUKIaIHbIX 3a1a4.

[IpencraBienue pe3yibTaToB MOJICTUPOBAHUS B BUJE, YAOOHOM ISl BOCIIPUSTHS YETIOBEKOM.
['padmyeckoe mpecTaBiICHUE JaHHBIX (CXEMBbl, TAOIHIIBI, TPAPUKH).

I'padpl. OcHoBHble mOHATHA. Bunel rpados. Omnucanue rpadoB ¢ MOMOLIBIO MaTpPHI]
CMEXHOCTH, BECOBBIX MaTpPHI], CIIUCKOB CMEXXHOCTHU. PellieHne anropuTMUYEeCKUX 3a]1a4, CBSI3aHHbBIX
¢ aHanu3oM rpadoB (IIOCTPOCHHE ONTHUMAJIBLHOTO MYTH MEXKAY BeplIMHAMH rpada, ompeieieHue
KOJIMYECTBA PA3IMYHBIX ITyTeH MKy BEPIIMHAMU OPHEHTUPOBAHHOTO alIMKIMYECKOTO Tpada).

HepeBwsi. bunapuoe nepeBo. JlepeBbsi moucka. Crnocobsl o0xona aepesa. IlpeacraBienue
apuMeTHUYECKUX BBIpAXEHUH B BHIE JepeBa. J[UCKpeTHBIE HWIpPHI ABYX HUIPOKOB C IOJIHOM
unpopmanueit. [locrpoenue nepesa nepedbopa BapuaHTOB, OMUCAHUE CTPATETUU UTPHI B TAOTUYHOMN
¢dopMe. BeiurpbliiHble U IPOUTPHIIIHBIE TO3ULIUU. BBIMTPHIIIHbIE CTPATETHH.

CpenctBa UCKYCCTBEHHOI0 MHTe/UIeKTa. CepBUCHl MAIIMHHOTO ME€PEBOJIa U PACIIO3HABAHUS
yctHO# peun. KoruutusHble cepBuchl. MnenTudukanms 1 mouck n3o0pakeHui, pacrno3HaBaHue JIHII.
CamooOyuatomuecs  cCUCTeMbl.  VICKYCCTBEHHBIM  MHTENIEKT B  KOMIBIOTEPHBIX  HIpax.
Hcnonp30BaHrnE METO/I0B MCKYCCTBEHHOIO MHTEJUIEKTa B 00ydaromux cuctemax. Vcnonb3oBaHue
METOJI0B HCKYCCTBEHHOT'O UHTEIIJIEKTa B poboToTexHuke. IHTepHer Bewieil. [lepcrekTuBbl pa3Butus
KOMITbIOTEPHBIX MHTEJUIEKTYaJIbHbIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

@opmanu3anus MHOHATHS anropuTMa. MammuHa ThIOpHHIra Kak YyHUBEpCaldbHas MOJEIb
Bbrunciennil. Tezuc Yépua—Twropunra.

OrneHka CIIOXXHOCTU BblUMCIEHUH. Bpems paboTel 1 00BbEM HCIONB3yeMOH NaMsATH, HUX
3aBUCHUMOCTB OT pa3Mepa MCXOIHBIX JaHHBIX. OlleHKa aCUMITOTHYECKOM CIOXKHOCTU alrOPUTMOB.
ANTOpUTMBI TOJMHOMMAIBLHOM cllokHOCTH. [lepebopHble anroput™mbl. [lpuMepsl pa3zaMuHBIX
ITOPUTMOB PELICHUs OHOM 3a7]aui, KOTOPbIE UMEIOT Pa3IUNYHYIO CI0KHOCTb.

[Touck mpoCTBIX YHMCEN B 3aJaHHOM JMANa30HE C IOMOIUBI0 AJITOpPUTMa «PEUIETO
OparocdeHar.

MHoropa3psaHble LeNble Yncia, 3aJa4l JUIMHHON apu(METUKH.

CrnoBapu (accollMaTUBHbBIE MaCCHUBBI, 0TOOpakeHus ). Xaui-tadbaunsl. [loctpoenue andaButHo-
4aCTOTHOIO CJIOBaps JIs 3aJaHHOTO TEKCTa.

Crexu. AHaiM3 NPaBHIBHOCTH CKOOOYHOTO BBIpaXKeHMA. BprumcieHue apudmernueckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU popme.

Ouepenu. Mcnonb3oBanne ouepeau Jisi BDEMEHHOTO XPaHEHHUS! TaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHHMe MHHHMMAIBHOTO OCTOBHOIO JiepeBa B3BEIICHHOI'O
CBSI3HOTO HEOpUEHTHpoBaHHOrO rpada. KomuuecTBO pa3iaMuHBIX MyTed MeXay BepUIMHAMU
OpPUEHTUPOBAHHOTO alUKINYecKoro rpada. Anroput™m JleKkcTpsbl.

JepeBbst. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. IBonuHble (OMHApHBIE)
nepeBbsi. [locTpoenue nepeBa sl 3aJaHHOTO apu(METHUYECKOro BbIpakeHUs. PekypcuBHBIE
IrOpUTMBI 00X0/1a fepeBa. Mcnonb30BaHue CTeKa U oYepean st 00X0/1a 1epeBa.



JluHamMuueckoe MpOrpaMMHUpPOBAaHME KaK METOJX pEIIEHUs 33Ja4 C COXpPaHCHHEM
IPOMEXYTOUHBIX  pe3yJbTaToOB.  3ajauyd,  pellaeMble C  IOMOIIbIO  JUHAMHYECKOIO
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIIUHU, TOJICYET KOJIMYECTBA BAPHAHTOB, 331a41
ONTHUMH3ALMH.

[Tonsatne 00 OOBEKTHO-OPHUEHTUPOBAHHOM IporpaMMupoBaHud. OOBEKTBI U  KJIACCHI.
CpoiictBa 1 MeTo/bl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHanu3. Pa3zpaboTka mporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1M01X01a. VIHKanCynauus, HaciaeJ0BaHue, MoJIuMoppu3M.

Cpenpl ObicTpoii pa3paboTku mporpamm. IlpoexTupoBanue wuHTepdeiica M0JIb30BATENS.
Vcnonb30BaHue rOTOBBIX YIPABIIEMBIX 3JIEMEHTOB JUI IOCTPOSHUsI HHTepdeiica.

00630p s13b1KOB IporpamMmmupoBanus. [lonsTrue o napagurmax nporpaMMHUPOBAHHUS.

HNHpopManoHHBIE TEXHOJIOTHH

Oranbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOT0 MOJIEIMPOBAHUSA: MIOCTAHOBKA 3a/1a4M, pa3paboTka
MOJEIM, TECTUPOBAHWE MOJEIH, KOMIBIOTEPHBIM  JKCIEPUMEHT, aHalu3  pe3yJIbTaToOB
MOJEIINPOBAHUS.

Juckperns3anuss NOpU  MaTeMaTUYeCKOM MOJEIHMPOBAHUM  HENPEPBIBHBIX  IIPOLIECCOB.
MonenupoBanue ABMxkeHUs. MoienupoBaHie OMOJI0rHYeCKUX cUcTeM. MaTeMaTH4ecKrue MOJIeu B
9KOHOMMKE. BBIUMCINTENbHBIE SKCIIEPUMEHTBI ¢ MOJEIISIMH.

O06paboTKa pe3ynbTaToB SKCIIEpUMEHTa. MeTo1 HauMEeHbIINX KBapaToB. OIEHKa YHCIOBBIX
[apaMeTpoB MOJIETUPYEMBIX OOBEKTOB U TpoIeccOB. BoccTaHoBiIeHHME 3aBUCHUMOCTEH IO
pe3yJibTaTaM 3KCIIEPUMEHTA.

Beposaraoctasie Moaenu. Meronslt Monrte-Kapio. MMutanmonnoe MmoznenupoBanue. CucreMsl
MaccoBOTO OOCITY>KHBaHUSI.

Tabnmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. TabnmuIa — NpPEJCTaBICHHE CBEACHUH 00
oIHOTUIHBIX oObekTax. Ilome, 3ammch. Kimtou Ttabmunel. Pabota ¢ roroBoil 6a3o0if JaHHBIX.
3anonHenue 0a3bl naHHbIX. [loMck, copTupoBKa M (UIbTpalus JaHHBIX. 3alpOChl HA BBIOOPKY
JAHHBIX. 3aIpOCkl ¢ TapaMeTpaMu. Berancisemsbie 1mosis B 3apocax.

MmuoroTtabnauunble 0a3bl JaHHBIX. Tumbl cBsizell Mexay Tabnuuamu. BHemHui kirod.
LlenocTHOCTB 6a3bl TaHHBIX. 3aIIPOCHI K MHOTOTa0IMYHBIM 0a3aM 1aHHBIX.

WNHurepHer-puiiokenus. 1IoHsaTe 0 cepBepHON M KIUMEHTCKOM 4acTsaX cairta. TexHosorus
«KJIMEHT — cepBep», €€ MoCcTOMHCTBAa M HegocTaTku. OcHOBHI si3pika HTML 1 kackagHbIX TaOmIuIl
cruneit (CSS). Crienapun Ha s3b1ke JavaScript. @opmMbl Ha BeO-CTpaHHIIE.

Pa3merenue Be6-caliToB. Yciyra XocTUHTa. 3arpy3ka (aitioB Ha cair.

BBox M300paxkeHH € HCHOJB30BAHUEM PA3IUYHBIX HUPPOBBIX YCTPOMCTB (LIUPPOBBIX
¢doToannapatoB U MHUKPOCKOIIOB, BUAECOKAMEP, CKAHEPOB U APYruX ycTpoilcTB). I'padmueckuit
penakrop. Paspemenue. Kagpuposanue. Mcnpaienne nepcnekTuBbl. ['mcrorpamma. Koppekuus
ypoBHEH, Koppekuus 1Beta. OOeciBeunmBaHHE IBETHbIX H300paxkeHuil. Peryms. Pabora ¢
oOnactsamMu. OUIBTPEI.

Mmorocnoitable uzobpaxenus. TekctoBble cinou. Macka cioa. Kanamel. CoxpaHeHue
BbIIeNIeHHON oOnacTu. [ToaroToBka niumrocTpanuii 1yisi Be0O-caiiToB. AHUMHUPOBAHHBIE N300paKCHHUS.

Bekropnas rpaduxa. I[lpumurtuBbel. M3MeHeHuMe mopsiaka 3J€MEHTOB. BrlpaBHHBaHUE,
pacnpenenenue. I'pynnupoBka. Kpusble. @®opmarbl BEKTOPHBIX pPHUCYHKOB. Mcrosb3oBaHue
KOHTYpOB. BekTopu3zanius pacTpoBbIX H300pakeHUH.

[TpyHIMIIBI TOCTPOEHUS M PEJaKTUPOBaHUSA TPEXMEPHBIX Mojeneil. CeToyHble MOJENH.
Marepuansl. MojenupoBaHie UCTOUYHHKOB ocBemieHus. Kamepsl. AxnutuBHble TexHoaoruu (3D-
npuHTepsl). [IoHATHE O BUPTYaNbHON PEaIbHOCTH U IONIOJHEHHON PEAIbHOCTH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOT'PAMMDBI 110 HHOOPMATHUKE
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pE3yibTAaThl OTPAKalOT TOTOBHOCTb U CIHOCOOHOCTh  OOy4arouuxcs
PYKOBOJCTBOBATbCA C(HOPMUPOBAHHONW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpHGHTaHHﬁ, IMMO3UTHBHBIX BHYTPCHHUX YGG)KECHHﬁ, COOTBCTCTBYOIIHUX TPAAUIIUMOHHBIM HECHHOCTAM
POCCUICKOTrO OO0IIEeCTBa, pAaCHIMpPEHUE JKU3HCHHOTO OIBITAa W OMBITa JEATEIBHOCTH B IPOIECCE
pealM3allud  CpeJCTBAMH y4eOHOro TpeaMeTa OCHOBHBIX HANpaBlICHHH BOCHUTATEIbHOU
JESITEIIbHOCTH.

B pesynpraTe wm3ydeHuws WH(DOPMATHKHM Ha YPOBHE CpEIHETrO o0Imero oOpa3oBaHHS Yy
oOyudatomerocst 0yayT chopMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB U OOsA3aHHOCTEH, yBa)X€HHUE 3aKOHA U
MPABOIOPSAJIKA, COOJIOJCHHUE  OCHOBOIOJIATAIONIMX HOPM  HH(MOPMAIMOHHOTO TIpaBa U
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTb TPOTUBOCTOSTH HJICOJIOTUM OSKCTPEMH3Ma, HalMoHaIu3Ma, KceHodoouw,
JUCKPUMHUHAIIMM 110 COLIMATBHBIM, PEJIUTHO3HBIM, pPACOBBIM, HAlMOHAIBHBIM TIpPU3HAKAM B
BUPTYaIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

[IEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HACIeAHIo, NOCTWXKeHusiM Poccum B Hayke,
HCKYCCTBE, TEXHOJIOTHSIX, IOHUMaHKe 3HaYeHHs] MH()OPMATUKH KaK HAyKH B )KM3HU COBPEMEHHOTO
00I11eCTBA;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO M MPUHHUMATh OCO3HAHHBIE PEIICHHs, OPHEHTUPYACh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMEBI 1 ICHHOCTHU, B TOM YUCJIC B CCTU HHTepHeT;

4) 3CTeTUYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 9CTETUKY HAYYHOTO M TEXHHYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPHHHMMATH PA3NUYHbIE BHUJIBI UCKYCCTBA, B TOM YHCIE OCHOBAHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(hopMUPOBAHHOCTH 37J0POBOTO M O€30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3I0pPOBBIO, B TOM 4HCIE 3a CYET COOMIOACHMs] TpeOOBaHHI 0Oe30MacHO SKCITyaTaluu
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTh K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOU U COI.[I/IﬂJ'II)HOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IJIAHHUPOBATH M CAMOCTOSITEIFHO BBIMIOTHSITH TAKYIO ACSITEIbHOCTD;,

uHTEpeC K cdepaMm MNpoPecCHOHANBHON IeSTENbHOCTH, CBSI3aHHBIM C HH()OPMATHKOM,
mporpaMMHUpOBaHUEM U I/IH(l)OpMaIII/IOHHBIMI/I TEXHOJIOTHUAMU, OCHOBAHHBIMHU HA JJOCTHMIKCHUAX HAYKHU
WH)OPMATUKA W HAyYHO-TEXHHYECKOTO Iporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynyieit mpodeccun U peaaTu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO K CaMOOOPa30BaHUIO Ha IPOTSHKEHNUU BCEH KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



OCO3HaHME II00ATBHOIO XapakTepa SKOJIOTMYECKUX MPOOJeM U IMyTel UX pelleHus, B TOM
qucie ¢ y4ETOM BO3MOKHOCTEH MH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHUPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH, JIOCTH)KEHUSM HAayYHO-TEXHHYECKOIro Iporpecca M OOLIECTBEHHOW NPAaKTUKH, 3a CYET
NOHMMAaHHS POJIM HH(POPMAITMOHHBIX PECYPCOB, HHPOPMALMOHHBIX POLECCOB U MHPOPMALIMOHHBIX
TEXHOJIOTUH B YCIOBHIX LU(POBOH TpaHCHOpMALIUU MHOTHX c(hep )KU3HU COBPEMEHHOTO O0IIIECTBA;

OCO3HaHME LIEHHOCTUM HAy4YHOH MesTEIbHOCTH, FOTOBHOCTh OCYILECTBIIATH IMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHUBHIyaIbHO U B IPYIIIIE.

B nmpouecce nocTHKEHHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOrPAaMMBI 10 HH(POpMATHKE
y  OOydJaroUmMxXcsi  COBEPUICHCTBYETCS  OMOLMOHAIBHBIA ~ WHTEJUIEKT,  IMPEINnoJararinimni
c(OPMHUPOBAHHOCTb:

CaMOpEryJIMPOBAHNUS, BKIIFOYAIOILEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTb 3a
CBOE TOBEJEHHE, CIIOCOOHOCTh aJAaNTHPOBATHCS K AMOIMOHAIBHBIM W3MEHEHHSM U TPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIONIEH CTpEeMJIEHHME K JOCTMD)KEHHUIO eI U ycIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YYUTBIBATH €r0 TPU OCYIIECTBICHWHM KOMMYHHKAIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEXKHUBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTb BBICTPaMBATh OTHOULICHUS C JPYTUMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIBTATHI

B pesynprare usydeHus HHPOPMATUKM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS Yy
oOyuyaromierocss OyAayT c(hOpMHpPOBAHBI METANpPEeIMETHbIE Ppe3yJlbTaTbl, OTPAKEHHbIE B
YHHUBEpPCAJIbHBIX Y4YEOHBIX NEHUCTBUSAX, a MMEHHO — IO3HaBaTeJbHbIE YHUBEpCAJIbHbIE y4eOHBIE
JeCTBUS, KOMMYHUKATHBHbBIE YHUBEPCAIbHbIE yUeOHbIE JEMCTBUS, PEryISITUBHbIE YHUBEPCAIbHbIE
yueOHble JIeMCTBUS, COBMECTHAS JI€ATEIbHOCTb.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYecKHe 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYyJTUpPOBaTh W aKTyalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHaBIMBATh CYLIECTBEHHBIA MPU3HAK WJIM OCHOBAHUS JJISl CpaBHEHUS, KJIacCU(PHUKAIIUU U
00001IeHHS;

OTIPENIETISATh eI I TEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHA B paCCMaTPUBACMBIX SABJICHUAX

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI C YIETOM aHAM3a UMEIOIIUXCS MaTepUaIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBb KOPPECKTUBBI B JACATCIBHOCTb, OLCHHMBATHL COOTBCTCTBHUEC PE3YJIbTATOB ULCIIAM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJAMHHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSIX peajbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

Ppa3BuUBAaTHL KPCATHUBHOC MBIIIJIICHHUEC IIPU PCIICHNH )KU3HCHHBIX np06neM.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIaACTh HaABbIKaMHN WCGHO-HCCHGHOB&TGHBCKOﬁ u HpOCKTHOﬁ ACATCIIbHOCTH, HaBBbIKAMU
paspemieHust mpooieM, CIOCOOHOCTBI0O M TOTOBHOCTBHIO K CAaMOCTOSTEIHHOMY TIOMCKY METOJIOB
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

OCYIIECTBIISITh Pa3UYHbIC BHJbI JEATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, TPeoOpa30BaHHUIO U IPUMEHEHUIO B PA3JINYHBIX YUYEOHBIX CHUTYalLlUsAX, B TOM YHCIIE
NPY CO3JIaHUH Y4EOHBIX M COLMATBHBIX MPOEKTOB;

dbopMupoBaTh Hay4YHBIA THUIl MBIIUICHUS, BJIAJETh HAYYHOM TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3aladll B 00pa30oBaTCNbHON ACATEITHLHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBA3U U aKTyaJU3UpOBaTh 3aJady, BHIABUTATh TUIIOTE3Y
e pelieHus, HaXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPUH PELICHU,

AHAJIU3UPOBATD MMOJTYYCHHBIC B X04€ PCIICHHA 3a/la4r PC3YJIbTAaThbl, KPUTHUICCKHU OUCHHUBATD UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIICCTBIISITh IICJICHANPABICHHBIA TOUCK TIEPEHOCA CPEICTB M CIIOCOOOB JCHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh  IMEpPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKyl0  00JacTu
KU3HEESATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BbIIBUT'aTbh HOBBIC UACH, ITPCAJIAraTb OPUIrHHAJIBHBIC ITIOAXOAbI U PCIICHUA, CTABUTDH HpO6HeMI)I
W 3aJ1a4u, JOMYyCKAIOIINE albTepPHATUBHBIC PEIICHUS.

3) pabora ¢ undgopmanmeii:

BJIaACTb HABbIKaMU MOJTYYCHUS I/IH(bOpMaIII/II/I N3 UCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOATCIIBHO
OCYIIECTBIISATh MOUCK, AaHATIU3, CHCTEMATU3allMI0 U HHTEPIpETaIio HHPOPMALIUK PAa3INYHBIX BUJIOB
u GhopM IIpeICTaBICHHUS,

CO3/1aBaTh TEKCTHI B PA3NIUUYHBIX (hopMarax ¢ yu€ToM HazHAUeHUS MHQPOPMAIUHU U 1EIeBOU
ayJIUTOPUH, BBIOMpPas ONTUMAJIBbHYIO (OpPMY MpEICTaBICHHUS U BU3yaIu3aluu;

OLCHUBATb JOCTOBCPHOCTH, JICTUTHUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBHE IMpaBOBbIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

UCIIONIb30BATh CPEACTBA MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHM3ALlMOHHBIX 33Jad C CcOOJI0JIeHneM TpeOOBaHUM
SPrOHOMUKH, TEXHUKHU 0€30I1aCHOCTH, TUTUEHBI, pECYPCOCOEPEXKEHHS], TPABOBBIX M ATUHUECKUX HOPM,
HOpM UH(POPMAITMOHHOM 0€30MaCHOCTH;

BJIQJICTh HABBIKAMH  PACIO3HABaHWS M  3aIIUTHl  WHpOpMamwu, WHOOPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

1) oOmenue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacro3HaBaTh HeBepOaIbHBIE CPEJCTBA OOIIEHHs, TOHUMATh 3HAYCHHE COLMATbHBIX 3HAKOB,
pacino3HaBaThb MPEAIIOCBIIKA KOHC];)J'H/IKTHI)IX chyauHﬁ U CMATYATh KOH(i)J'IHKTBI;



BIIQZICTh PA3MYHBIMUA CITIOCOOaMM OOIICHHS M B3aMMOJICHCTBHS, apTyMEHTHUPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYAIUH;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB.

2) coBMecTHAs1 IeATeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U MHIUBHIYAIBHOU PaOOTHI;

BBHIOMPATh TEMATUKY W METOJbl COBMECTHBIX ACHCTBUU C Y4YETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTCH KaXKJOr0 YjICHA KOJIJICKTHBA;

MIPUHUMATD 1€ COBMECTHOM JACSATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUS
10 UX JIOCTHXKEHUIO: COCTABIIATH IUIaH JEHCTBUH, paclipeeisiTh oY C y4ETOM MHCHUN YHACTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KaXJIOT0 YYaCTHUKA KOMAHJIbI B OOIIHNA Pe3yNbTaT 1Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaratb HOBBIE IPOEKTHI, OLICHUBATH HWJIEU C IO3UILMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISATh TTO3UTUBHOE CTPATETMUECKOE MOBEJICHHUE B PA3JIMYHBIX CUTYAIUAX, IPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh IO3HABATEIILHYIO JIEATENBHOCTh, BBISIBISATH MPOOIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHbIE 3aJ]aull B 00pa30BaTEIbHON IEATEIbHOCTH U AKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBIATh IUIAH PELICHUS MPOOJIEMBI C Y4ETOM HUMEIOILUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO LIUPOKONW SPYIUIMH B Pa3HbIX 00JacTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallusiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHHWBATH
COOTBETCTBUE PE3YIbTATOB LIETISM;

BJIaJICTh HAaBbIKAMM MO3HABAaTEIbHON pe(IeKCHH KaK OCO3HAHUS COBEpIIAeMbIX JIeHCTBUH U
MBICJIUTENBHBIX MPOLECCOB, X PE3YJIbTATOB M OCHOBAHUMN, MCIOIB30BATh MPUEMBI pedIeKCHH AT
OLICHKH CUTYyalllH, BHIOOpAa BEPHOTO PEILIECHUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PEILIEHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIBTATOB JIEATEIBHOCTH.

3) npuHATHA ce0s M APYrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NpU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro YeIOBeKa.

MNPEJIMETHBIE PE3YJIBTATHBI



B nmpomecce wu3ydeHuss Kypca HWHPOpMATUKH YriiyonéHHoro ypoBHsS 6 10 knacce
o0yyaromuMucs OyayT JOCTUTHYTHI CIICAYIOIINE IPEAMETHBIC PE3yJIbTaThl:

BJIaJICHHUE MIPECTABICHUSAMHU O POJIH MH(POPMAIIUU U CBSI3aHHBIX C HEH MPOILIECCOB B MIPHUPO/IE,
TEXHUKE U OOIIECTBE, MOHATUAMHU <«MHPOpPMALUA», «MHPOPMALMOHHBIA IMPOLECC», «CHCTEMaY,
«KOMIIOHEHTBl CUCTEMBI», «CHUCTEMHbIH 3(PPeKT», «MH()OpPMaMOHHAs CHUCTEMay, «cHCTeMa
yIpaBICHUA»;

BJIaJICHHE METOAaMU NOUCKa MHPOPMALIUHU B ceTH MIHTEepHEeT, yMEHNE KPUTUYECKU OLICHUBATh
UH(pOPMaLKIO, OTY4YEeHHYI0 U3 cetu MHTepHer;

YMEHHUE XapaKTepu30BaTh OOJIbLINE JaHHbIE, IPUBOIUTH IPUMEPbI HCTOUHUKOB UX MOTY4YEHUS
U HampaBJICHUS HCIIOJIB30BaHUSA, YMEHHUE KJIACCH(HIMPOBATH OCHOBHBIC 33/1a4M aHAJIHM3a JaHHBIX
(mporHo3upoBaHue, KiacCHpuKamMs, KIacTepu3alMs, aHalIu3  OTKJIOHEHHH), IOHUMATh
[I0CJIEI0BATEIBHOCTD PEILICHH 33124 aHAJIM3a JaHHBIX: COOp EPBUYHBIX IaHHBIX, OYUCTKA U OLIEHKA
Ka4yecTBa JaHHBIX, BBIOOp W/WJIM MOCTPOEHUE MOJEIH, NMpeoOpa3oBaHHUE AHHBIX, BU3yalH3allus
JTaHHBIX, UHTEPIIPETaLUsl Pe3yJIbTaTOB;

NOHMMAHUE OCHOBHBIX IPUHIMUIIOB YCTPOHCTBAa U (PYHKIMOHUPOBAHUS COBPEMEHHBIX
CTALIMOHAPHBIX U MOOMJIBHBIX KOMIIbIOTEPOB, TEHICHLIUN Pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIAJICHUE HaBbIKaMH pabOThl C ONEpPAlMOHHBIMH CHCTEMaMH, OCHOBHBIMU BHUJaMHU
POTPaAMMHOTO OOeCTieueHHs I peleHns y4eOHBIX 3a/1a4 110 BHIOPAHHOH CIICIHaTH3aIiHT;

HaJIMYUe MPEICTABICHUM O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM MUPE, O 0a30BbIX
HOPUHIUIAX OpPraHu3aluu ¥ (YHKIHOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 OOIIMX HPUHIUIAX
pa3paboTKu ¥ PYHKIIMOHUPOBAHUS UHTEPHET-IIPUIIOKEHUH;

NOHMMaHue Yrpo3 HH(pOpMAIMOHHONW 0€30MacHOCTH, HMCIIOIB30BAaHHE METOJIOB U CPEACTB
POTHBOACHUCTBUS ITHM YIpo3am, COOII0IeHHE Mep O€30MTaCHOCTH, MPEIOTBPAIIAOIINX HE3aKOHHOE
pacrpoCTpaHEeHHE MEPCOHANBHBIX JIaHHBIX, COOJIOJCHHE TPeOOBaHMM TEXHUKU O€30MaCHOCTH U
TUTHMEHbl NpU paboTe C KOMIBIOTEpaMH M APYrMMHM KOMIIOHEHTaMH LHM(POBOro OKpYKEHH,
MOHMMAaHNE MPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U pabOThl B
cetu HTEepHeET;

NOHUMaHHE OCHOBHBIX MPUHIIMIIOB AUCKPETU3AIUN PA3IUYHBIX BUJOB HH(OpPMAILIUU, YMEHHUE
orpenenaTh HH(POPMAIIMOHHBIN 00bEM TEKCTOBBIX, TPaQUUECKUX U 3BYKOBBIX JAHHBIX IPHU 33JJaHHBIX
napaMerpax JIUCKPETH3al[Md, YMEHHUE OINpEAeNATh CPEAHIO CKOPOCTh Iepeladyd JaHHBIX,
OLICHMBAaTh WU3MEHEHHE BPEMEHHU Iepeiadu NMpU U3MEHEHUH WHPOPMAIIMOHHOTO 00bEéMa JaHHBIX U
XapaKTEpUCTHK KaHala CBA3H;

YMEHHME UCTOIb30BaTh IIPH PELLIEHUH 3a/1a4 CBOMCTBA NO3ULMOHHOM 3alIMCU YUCEI, aJITOPUTMA
MOCTPOEHHUS 3allUCH YHUCJIa B TO3UIIMOHHOW CHCTEME CUMCIEHMSI C 33JaHHBIM OCHOBAaHHMEM U
MOCTPOEHHUS YUCIIA 110 CTPOKE, COJIEPIKALIEH 3alMCh 3TOTO YKCiIa B TO3UIIMOHHOM CCTEME CUMCIIEHUS
C 3aJlaHHBIM OCHOBAaHUEM, YMEHME BBINOJHATH apUPMETHUYECKHE ONepalyd B MO3MLUOHHBIX
CUCTEMAX CUHUCIICHMS;

YMEHHE BBIMIOJIHATH MPE0Opa30BaHUs JOTHYECKUX BBIPAKEHUH, UCIIONb3Yys 3aKOHbI alIreOphl
JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAXKEHHE B JAU3IBIOHKTUBHON U KOHBIOHKTHUBHOM
HOpPMaJIbHBIX (opMax IO 3aJaHHOM TabiuIle MCTUHHOCTH, HCCIEeNOBaTh O0JIACTH MCTHMHHOCTH
BBICKa3bIBaHUS, COJIEP/KALIETO IEPEMEHHBIE, PEIIATh HECIOKHBIE JIOTHUECKNE YPABHEHUS U CUCTEMBbI
YpaBHEHUN;

MOHMMAaHHEe 0a30BBIX AITOPUTMOB 00PaOOTKHM YMCIOBOM M TEKCTOBON MH(pOpMAIMH (3alKCh
qucel B TMO3MIMOHHOW CUCTEME CUMCIIECHUS, HaX0)KJIEHUE BCEX IPOCTBIX YHUCEN B 3aJlaHHOM
JManasoHe, o0paboTKa MHOTOPa3psAAHBIX LENbIX YUCEN, aHAaJH3 CHUMBOJBHBIX CTPOK M JIPYTHUX),
ITOPUTMOB MOMCKA U COPTUPOBKHU, YMEHHE OMPEENIATh CI0XHOCTh U3y4aeMbIX B Kypce 0a30BBIX



QITOPUTMOB (CYMMMPOBAHHUE JIEMEHTOB MacCHUBa, COPTUPOBKA MACCHBA, EpEOOPHBIE AJITOPUTMBI,
JBOMYHBIM IOMCK) U NPHUBOAUTH NPUMEPHI HECKOJIBKHUX aJrOPUTMOB DPAa3HOM CIOXKHOCTU AJIs
pelIeHns OTHOM 3aJa4u;

BJIAJICHHE YHHBEPCAIBHBIM SI3bIKOM IPOrpaMMHUpPOBaHMs Bbicokoro yposHs (Python, Java,
C++, C#), npexncraBieHusiMM O 0a30BbIX TUIAX JAHHBIX M CTPYKTYpax JaHHBIX, yMEHHE
UCIIOJIb30BaTh  OCHOBHBIE  YIPABISIOLIME KOHCTPYKIMHM, YMEHHME OCYLIECTBJIATH aHAIMU3
IPEIOKEHHON TPOTPaMMBI: ONIPENIENIATh Pe3yIbTaThl pAOOTHI TPOrPaMMBbI P 33 JaHHBIX UCXOIHBIX
JTAHHBIX, ONIPENIENIATh, IPU KAKUX UCXOIHBIX JTaHHBIX BO3MOXKHO ITOJIy4€HHE YKa3aHHBIX PE3YJIbTaTOB,
BBISBIIATh JITaHHBIE, KOTOPbIE MOTYT NpPHUBECTH K omMOKe B paboTe MporpaMmsl, GOpMyJIHpOBaTh
IPEJIOKEHHS 10 YIYUIIEHUIO IPOrPaMMHOI0 KOAA;

YMEHHME CO3[aBaTh CTPYKTYpUPOBAaHHBIE TEKCTOBBIE JOKYMEHTbI M JIEMOHCTPAllMOHHBIE
MaTepHalbl C UCIOIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX IMPOTrPAMMHBIX CPEJICTB U O0JIAYHBIX
CEpBUCOB;

YMEHHUE HCIIOJIb30BaTh JJEKTPOHHBIC TAOJIHIBI JUIS aHAJINM3a, TPEACTABICHUS U 00pabOTKH
JaHHBIX (BKJIIOYas BBIYMCIEHHUE CYMMBI, CpEIHEro apu(MeTH4YecKoro, HauOOJIBIIETO U
HaMMEHBIIEr0 3HAYeHUH, pellleHHe ypaBHEHHi, BHIOOp ONTUMAIBHOTO pEUIeHUs, NO0A00p JIMHUU
TpeHJa, pelIeHne 3a1a4 IPOTHO3UPOBAHUA).

B mpomecce wusydenus kypca wuHpopmaruku yriayonéHHoro ypoBHs 6 11 kKnacce
00y4aromuMucs OyyT JOCTUTHYTHI CIIEAYIONINE IPEAMETHBIC PE3YIIbTaThI:

yYMEHUE CTPOUTh HEPABHOMEPHBIE KOJbl, JOIYCKAIOIIUE OJHO3HAYHOE JEKOAMPOBAHUE
cooOuieHnit (mpeuKCHbIE KOJbl), MCIIOJIB30BaTh MPOCTEHIINE KOIbl, KOTOpPbIE IO3BOJISAIOT
OoOHapy>KMBaTh M HCIIPABISATH OMHMOKM IpH Iepeaade MaHHBIX, CTPOUTH KO, 00ecreunBaromni
HAaUMEHBIIYI0 BO3MOXXHYIO CPEJIHIOI JJIMHY COOOLIEHMsI MpPU HM3BECTHOM YacTOTE€ CHUMBOJIOB,
HOSACHATH NPUHLUIIBI PAOOTHI IPOCTHIX AJITOPUTMOB CXKATUs JAHHBIX;

yMEHHUE pelaTh ajJrOpuTMUYECKHE 3a/aud, CBA3aHHbIE C aHaau3oM TrpadoB (3agauu
MOCTPOEHHUS ONTUMAJIBHOTO IIyTH MEX1Y BepIIMHaMU rpada, onpeeseHns KOJIN4YeCTBa pa3IMuHbIX
nyTed MeXJy BepIIMHAMU OPHEHTHPOBAHHOIO alMKIMYeckoro rpada), yMEHHE HCIOIb30BaTh
JIepeBbsl IPY aHaJIM3€ U MOCTPOECHUHU KOJIOB M Ul MPEACTABICHUS apU(PMETHUECKUX BBIPAKEHUH,
IIPY PELICHNH 3a1a4 [TOMCKa U COPTUPOBKH, YMEHHUE CTPOUTH IEPEBO UI'PHI 110 3aJaHHOMY aJITOPUTMY,
pa3pabaTbIBaTh 1 0OOCHOBBIBATH BHIMTPBILIHYIO CTPATETUIO UTPHI;

yMEHHE pa3pabdaThiBaTh M PEaIM30BHIBATh B BUJE MPOrpaMM 0a30BbIE€ aJTOPUTMbI, YMEHHE
UCIOJIb30BaTh B MpPOrpaMMax JaHHbIE PAa3JIMYHBIX THIIOB C YYETOM OTpaHMUYCHMH Ha JUana3oH UX
BO3MOXHBIX 3HAYEHHMH, MPUMEHSATh MpPU PELICHUH 3aJjad CTPYKTYpPbl JAHHBIX (CIHMCKH, CIOBapH,
CTEKH, OUepe.iu, AEPEBbs), UCIOJIB30BaTh 0A30BbIE ONEPALUU CO CTPYKTYpaMH JaHHbBIX, IPUMEHATh
CTaHJapTHbIE U COOCTBEHHBIE MOJANPOrPAMMBI JJi1 00OpPaOOTKM YHMCIOBBIX JAHHBIX M CUMBOJIBHBIX
CTPOK, MHCIIONb30BaTh MpHU pa3paboTKe NporpaMM OMOIMOTEKM MOANpPOrpamMM, 3HATh
(YHKIMOHATIBHBIE BO3MOXHOCTH HWHCTPYMEHTAJBHBIX CPEACTB Cpelbl pa3paboTKH, yMEHHe
MCIIOJIb30BATh CPEJICTBA OTJIAJIKU IPOTPAMM B CpeJie TPOrpaMMUPOBAHUS, YMEHHE JOKYMEHTHPOBATh
IPOrpaMMBl;

YMEHHUE cOo3/1aBaTh BeO-CTPAHUIIBL;

BJIaJICHNE OCHOBHBIMHU CBEIEHUSMH O 0a3ax JaHHBIX, UX CTPYKTYype, CPEeICTBaX CO3JaHUS U
paboThl ¢ HUMH, YMEHHUE HCIOJIb30BaTh TAaOMWYHbIE (PESIMOHHBIE) 0a3bl JaHHBIX (COCTABIATH
3arpochbl B 0azax JaHHBIX, BBINOJHATH COPTUPOBKY M TOUCK 3amuceidl B 0a3e JaHHBIX, HANOJHATh
pa3paboTaHHyto 0a3y JaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHUE HCIOIb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUE MOJENU I aHajdu3a OOBEKTOB WU
IPOLECCOB: (HOPMYIUPOBATH 11€1b MOJIETUPOBAHUS, BBIIOIHATH aHAIU3 PE3YJIbTATOB, OTYYEHHBIX



B XO0/I¢ MOJICIMPOBAHMsI, OLICHUBATh COOTBETCTBUE MOJICITH MOJICIIUPYEMOMY OOBEKTY HITH IIPOIIECCY,
NPEACTaBJIATH PC3YJIbTAThI MOACIINPOBAHUSA B HAITIAAHOM BUJC,

yYMEHHE OpraHM30BBIBATh JIMYHOC HWH(POPMAIIMOHHOE IPOCTPAHCTBO C HCIIOJIL30BAHUEM
Pa3IMYHBIX CPEACTB HU(POBBIX TEXHOJOTHWI, TOHHUMAaHUE BO3MOXHOCTEH IHM(POBBIX CEPBUCOB
TOCYIIapPCTBEHHBIX YCIIYT, HU(POBBIX 00Pa30BATEIBLHBIX CEPBHCOB;

IMOHUMAHHUEC OCHOBHBIX IMPUHIIMIIOB pa6OTBI, BO3MOKHOCTEH H OrpaHM4CHUA TTPUMCHCHUA
TEXHOJIOTUI NCKYCCTBEHHOT'O MHTEIIJIEKTA B PA3IMYHBIX 001aCTAX, HAJTMYUE IPEJCTABICHUN O Kpyre
peliaeMbIX 3aj1a4 MAaIlMHHOTO OOy4eHHs (paclo3HaBaHMsl, KIACCU(BHUKALMKA M IPOTHO3UPOBAHMS)
HaJM4YHMe TIPEJCTABICHUI 00 WCIOIb30BAaHUM HMH(POPMALMOHHBIX TEXHOJOTUH B Ppa3UYHBIX
npodecCHOHATIBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbusie IIpaxkrunyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Paznea 1. llndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
00pabOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHne
13 KomnberotepHsie ceTu
14 HNudopmanronHas 6€301macHOCTh 2
Uroro no pazaeny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 [IpencraBnenue nudopmanuu B 19 9
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro mo pazneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBl 2
3.3 YucieHHbIe METOIBI 3
3.4 AAropuTMbl 00pabOTKH CUMBOJIBHBIX 5 1

JaHHBIX




3.5 AAropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UndopmaunoHHbIe TEXHOJTOTHH
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Utoro no pazneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u nHGopManmoHHbIe 10 55
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Utoro no pazneny 18
Pazgen 2. AnroputMsl M NIporpaMMupoBaHue
2.1 DJIEMEHTHI TEOPUHU ATOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 45
POrPaMMHUPOBAHUS
Wroro mo pazneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
31 KommnbsrorepHo-maremaTudeckoe 8 5
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
3.5 3D-MoenupoBanue 3
Hroro no paszneny 48
PezepBHOE Bpemst 20
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




ITPOBEPAEMBIE HA EI' IO UHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBFPA30OBATEJIBHOM ITIPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Ko

I olllse SEMOTO IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
poBep OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 0011ero 00pa3oBaHus

TpeOoOBaHUSA

1. 3namo (nonumams)

[loHnMaHue OCHOBHBIX TIPUHIIUIIOB YCTPOHCTBA © (YHKIIMOHHPOBAHHS
COBPEMCHHBIX CTallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TCHICHIIHN
1.1 pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHH; BIAJCHUE HaBBIKAMH pPa0OTHI C
ONEPAllMOHHBIMH ~ CUCTEMaMH W  OCHOBHBIMH BHJIaMH  IPOTPAMMHOTO
obecrnieueHus ISl pelieHus y4eOHbBIX 3a/1a4 10 BEIOpaHHOW CHeIHaIn3alun

Hannune npencraBneHuii o 0a30BbIX  NPUHLIMIAX — OpPraHU3allUd U

1.2 .
q)YHKI_II/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX CCTCH

13 [ToHnMaHue OCHOBHBIX IIPUHLMIIOB JUCKPETU3allMM Pa3jIM4YHBIX BHJIIOB
uHpOpMaLUn
[lonnmanue 0a30BBIX aITOPUTMOB OOpPaOOTKH YHUCIOBOH UM TEKCTOBOU
uHpopMaLuy (3aKUCh YKCeN B MO3UIMOHHON CUCTEME CUMCIIECHUS, 1EeIMMOCTh
1.4 LEIbIX YHCEN; HAXOXKIACHUE BCEX IMPOCThIX 4YMCENI B 3aJaHHOM JUaIla30HE;
00paboTKa MHOIOPa3psAHBIX ILIENBIX YHUCET; aHaJIM3 CHUMBOJIBHBIX CTPOK H

JPYTHX), aITOPUTMOB IIOUCKA U COPTUPOBKU
3Hanue (PyHKIMOHAIBHBIE BO3MOXHOCTH MHCTPYMEHTAJIBHBIX CPEICTB CPEIb

1.5
pa3paboTKu
16 Brnanenue OCHOBHBIMU CBEACHUSMH O 0a3ax JaHHBIX, HX CTPYKTYpE, CPEICTBAX
CO3/1aHus U pabOThl ¢ HUIMHU
[ToHumMaHue BO3MOXHOCTEH M OrpPaHWYEHUH TEXHOJIOTUH HCKYCCTBEHHOTO
17 MHTEJUIEKTa B  Pa3IMYHBIX OONACTAX; HAJNWMYUE NPEACTAaBICHUH 00
' UCTIOJIb30BaHUHU MH(POPMALIMOHHBIX TEXHOJIOT Ui B Pas3INYHbIX
pohecCuoHANBHBIX chepax
Bnamenue TeopeTHYeCKMM — ammapaTtoM, —MO3BOJISIOIIMM  OCYIIECTBISTH
IpeCTaBiIeHUEe 3aJaHHOTO HATypaJllbHOTO 4YHCIAa B Pa3IUYHBIX CHCTEMax
18 CUHCIJICHUS; BBIMIOJHATH NMPEOOPA30BAHUS JOTMUECKUX BBIPAKEHHH, UCTIONB3YS
' 3aKOHBI aNreOpbl JTOTUKH; ONPEeIIATh KpaTyalIliuii MyTh BO B3BELIEHHOM Tpade
¥ KOJIMYECTBO MyTEH MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOTO AI[UKIMYECKOTO
rpada
2. Ymemo

YMeHue UCToab30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJIENH ISl aHalu3a
00BEKTOB W TPOIECCOB: (POPMYITHPOBATH II€ITb MOJEIUPOBAHUS, BBHITIOJHATH

2.1 aHaIM3 pPe3yJbTaTOB, IONYYCHHBIX B XOJ€ MOJETUPOBAHUS; OIEHUBATh
aJICKBaTHOCTh MOJIEJIA MOJICTTHPYEMOMY OOBEKTY WU MPOIIECCY; MPEICTABISTH
pe3yNnbTaThl MOJICTTMPOBAHUS B HATTISAHOM BUJIE

VYMenue  kiaccuuUUpoOBaTH  OCHOBHBIE — 33/Jlauyd  aHajiM3a  JAHHBIX
(mporHo3upoBaHue, KiacCU(UKaIUs, KiIacTepu3alus, aHajdu3 OTKIOHEHWH);
MOHMMATh TMOCIEA0BAaTEIbHOCTh PELICHUS 3a/Jay aHalu3a JaHHBIX: cOop
MEPBUYHBIX JAHHBIX, OYMCTKAa U OIIEHKA KauecTBa JAHHBIX, BBHIOOP U (WIIN)
MOCTPOCHHUE MOJIENH, MpeoOpa3oBaHHE MJAaHHBIX, BHU3YyaIM3alUsl JIaHHBIX,
MHTEPIIPETALNS PE3YIBTATOB

2.2




2.3

YMeHue omnpeaeniarb MHPOPMAIMOHHBIH O0BEM TEKCTOBBIX, IpapUUYECKUX H
3BYKOBBIX JOAaHHBIX IpPHU 3aJaHHBIX IapaMCTpax IAUCKPCTHU3ALUU. VYMmenune
OTPENEeNATh CPEIHIO CKOPOCTh IEpeladd JAaHHBIX, OICHHBATH W3MCHCHHE
BPEMCHH Tepeadyu NpH H3MEHEHHH HH()OPMAIMOHHOTO 00BbEMA TAaHHBIX M
XapaKTEPUCTHK KaHaja CBS3H

2.4

2.5

YMeHue CTpouTh KO, 00eCTIeYnBaIOLINIl HAUMEHBIIIYI0 BO3MOXKHYIO CPEIHIO0
JUTMHY COOOIIEHHUS MPU U3BECTHOM YAaCTOTE CUMBOJIOB

YMeHue ucnosib30BaTh MPU PEIICHUM 3a7a4 CBOMCTBA IMO3UMUMOHHOW 3aIlUCH
YUCeNl, AJITOPUTMbI IOCTPOCHHUs 3alUCH YUCIA B IO3UIMOHHOW CHCTEME
CUUCJIEHUSI C 3aJaHHBIM OCHOBAaHMEM M TIOCTPOCHHUS YHCIA IO CTPOKE,
CoZIepXKalleil 3amuch 3TOr0 YHMCIA B MO3UMLUUMOHHOM CHCTEME CUHCIEHUS C
3a/laHHBIM OCHOBAaHMEM; YMCHHE BBINIOJHATH apU(PMETUUCCKHE OIepalny B
MTO3ULIMOHHBIX CUCTEMAX CUUCIICHUS

2.6

2.7

2.8

Y MeHue CTPOUTB JIOTMUECKOE BBIPAXKEHUE B TU3bIOHKTUBHON M KOHBIOHKTUBHON
HOPMAaJIbHBIX (hOpMax 110 3aJJaHHOH TaOJIHIle HICTUHHOCTH; HCCIIEI0BATh 00J1acTh
UCTUHHOCTH BBICKa3bIBAaHUS, COJAEPIKAILErO MEPEMEHHbIE; PELIaTh HECIOKHBIE
JIOTUYECKHE YPaBHEHUS

YMeHne pemarh alropuTMUYECKHE 3a/1adyd, CBS3aHHBIC C aHATU30M TpadoB
(3aJauM  TOCTPOCHMS ONTHUMAJIBHOTO IIyTH MEXIy BepIIMHaMu Tpada,
ONpECTICHNs] ~ KOJIMYECTBA  PA3NMYHBIX  MHyTed  MeXIy  BepIIMHAMHU
OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada)

YMeHHe HUCIOJIB30BaTh JEPEBbs NPH AHAIM3E U IOCTPOCHMM KOJOB W JUIS
IpeCTaBiIeHNs apu(PMETHUECKUX BBIPAXKEHUH, NPU PEIIEHUH 3a/1a4 MTOMCKa U
COPTUPOBKM; YMEHHE CTPOUTH JEpPEBO HWIPBHl IO 33aJaHHOMY aITOPUTMY;
pa3pabaTbiBaTh U OOOCHOBBIBATh BBIMIPBIIIHYIO CTPATETUIO UTPHI

2.9

2.10

YMeHue aHaIu3upoBaTh AITOPUTMBI C MCIIOJIB30BaHUEM TAOJIULl TPACCUPOBKH;
onpenensiTte 0e3 UCHOIb30BaHUS KOMIBIOTEPAa PE3yJbTaThl BHIOJHEHUS
HECJIOKHBIX MPOrpaMM, BKIIFOYAIOIIMX LHKIIBI, BETBICHUS U IOAIPOTrPaMMBI,
IIPH 33JJaHHBIX UCXOJHBIX TAHHBIX

YMeHue omnpenensTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BBIX alrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHBa, COPTHPOBKAa MAacCHBa, IepeOOpHbIe
AJITOPUTMBI, IBOUYHBIN TOUCK) U TPUBOJUTH IPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOU CJIOKHOCTH I PELICHUs OJHOM 3a1a4u

211

Brnanenue yHuBepcaJdbHBIM S3BIKOM IPOIPAaMMHPOBAHUS BBICOKOTO YPOBHS
(TTackanb, Python, Java, C++, C#), npeactaBieHUsIME O 0a30BBIX THITAX JaHHBIX
U CTPYKTYpax JaHHBIX; yYMEHHE MCIIO0JIb30BaTh OCHOBHBIC YIIPaBJISIOLIUE
KOHCTPYKIIMU; YMEHHUE OCYUIECTBIIATh aHAIMU3 MPEUIOKEHHONW HpPOrpaMMBbI:
ONpeNeNaTh pPe3yabTaThl pabOThl MPOTrPaMMbl MPU 3aJaHHBIX HMCXOIHBIX
JAHHBIX; ONPEACTATh, MPH KaKUX HCXOIHBIX JAHHBIX BO3MOYKHO ITOJIyYEHHE
yKa3aHHBIX pe3yJbTaTOB; BBIABIATH JaHHbIE, KOTOPBIE MOTYT NPUBECTH K
omunoOke B paboTe nmporpamMmbl; (pOpMYIHUPOBAThH MPEATIOKEHUS M0 YIYUIIEHUIO
IPOTPaMMHOTO KOJia

2.12

YMeHue  peanu3oBbIBaTH Ha  BBIOpAaHHOM Ui M3Y4Y€HHUS  SI3BIKE
nporpamMmmupoBanusi Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#)
TUIIOBBIE AJIITOPUTMBI OOpaOOTKH YHCEJ, YMCIOBBIX MOCIEI0BAaTEIbHOCTEN U
MacCHBOB: TpEJACTaBICHUE YWCJIa B BUAE HaOOpa MPOCTBIX COMHOMXHTEJIEH;
HaXO0XJ/IEHHE MAaKCUMaJbHOM (MUHUMAaJIbHOHN) IU(pPbl HATypaJbHOIO 4HCIIA,
3allMCAaHHOTO B CUCTEME CYMCIEHHUS C OCHOBAaHHMEM, HE MpeBblmaromuM 10;
BbIUKCJIEHHE 000OIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MacCHBa UJIM YUCIOBOM




2.13

MOCIIE0BATENbHOCTH (CyMMBI, MPOU3BEICHUS CPETHEro apu(pMeTHYecKoro,
MUHHUMQJIBHOTO ¥ MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJMUYECTBA 3JIEMEHTOB,
YIIOBJIETBOPSIONINX 33JaHHOMY YCIIOBHIO); COPTUPOBKY 3JIEMEHTOB MAacCHBa;
YMEHHUE HCIOJIb30BaTh B MpOrpamMMax JIaHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM
OTpaHUYEHUN Ha TMANa30H UX BO3MOXKHBIX 3HAYCHHH, IPUMEHSTH [P PELLICHUN
3a/71a4 CTPYKTYphl JaHHBIX (CIHCKH, CJIOBApH, CTEKH, OYEped, JEePEBbs);
NPUMEHSTh CTaHJApTHbIE M COOCTBEHHBIC MOANPOTrpaMMbl Ui 0O0pabOTKU
YHCIIOBBIX JAHHBIX W CHMBOJIBHBIX CTPOK; WCIOJB30BaTh NpU pa3paboTke
nporpaMM OHOJIMOTEKM MOANPOTrpaMM; YMEHHUE HCIOJIb30BaTh CpEACTBa
OTJIaJIKK MPOTPaMM B CpeJIe TPOrPAMMHUPOBAHUS

YMeHue UCIoIb30BaTh dJEKTPOHHBIC TAOIUIIBI ISl aHAIH3a, IPEICTABICHUS 1
00pabOTKN JTaHHBIX (BKJIHOYAs BHIOOP ONTUMAJIBLHOTO PEIICHUs, MOI00p JIMHUN
TpEeH/a, pelIeHre 3a/1a4 MPOTHO3UPOBAHUS); YMEHHE UCII0JIb30BaTh TAOJIMYHbIE
(pensinoHHbIe) 0a3bl JAHHBIX U CIIPABOYHBIC CUCTEMBI

2.14

YMeHue OpraHu30BBIBaTh JIMYHOE HMH(OPMALMOHHOE MPOCTPAHCTBO C
HCIIOJIb30BAHUECM PA3JIMYHBIX CPCIACTB III/I(l)pOBI)IX TGXHOHOFHﬁ; IIOHUMAaHUue
BO3MOXKHOCTEH HH(POBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, HH(PPOBBIX
00pa30BaTeIbHbIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO TH®OPMATUKE

Kox  IIpoBepsiemblii 2jIeMEHT COJlePKAHUSA

1  Iludposas rpaMOTHOCTH

OCHOBHBIC TCHJICHIIUU PAa3BUTHS KOMITBIOTEPHBIX TeXHOJIOTHH. [TapauieabHbie
1.1 | BeuucneHus. MHOTOMPOIIECCOPHBIE CHCTEMBI. PacripeienéHHbIe BEIYNCITHTEIBHBIC
CHUCTEMBI M 00paboTKa OOJIBIINUX JAHHBIX

[TpyHIMIIBI TOCTPOECHUS U anmapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX ceTeil. CeTeBbie
npotokoiibl. Cets MHTEpHET. Anpecariust B ceti MaTepHeT. [Iporokossl creka TCP/IP.
Cucrema nomeHHbix MMEH. Paznenenue IP-cetm Ha moaceTd C MOMOIIBIO MacoK
IOJICETEH

1.2

QaitioBass cucrema. [louck B aitioBoit cucrteme. IlpuHuunel pasmemeHus u
1.3 umeHoBanus (QaiigoB B goiaropeMeHHoM namsaTH. IIaGnoHbl Ans omucaHus rpymil

daiinoB

14 CKOpOCTh Tepeayn TaHHBIX. 3aBUCUMOCTb BPEMEHH Tepeiaund OT HHPOPMAIMOHHOTO
00bEMa JJAHHBIX M XapaKTEPUCTHK KaHaja CBS3H

15 HIudpoanue nanubx. CHMMeTpUYHBIE U HecUMMeTpudHbIe UG psl. Lnudpsr npoctoii

3amensl. Lludp Le3aps. [ludp Buwxenepa. Anroputm mmdpoanus RSA

Konpl, no3posstomue OOHApYXMBATh M HCHPABIATH OIIMOKH, BO3HMKAIOIIUE IPH
1.6 mepenaue nanubix. Paccrossnue Xommunra. KomupoBanue ¢ moBropenneM 0utoB. Koss
X5MMHHTa

2  Teopernueckue OCHOBbI HHPOPMATHKU

JIBonuHnoe komupoBaHue. PaBHOMepHbIE W HEpaBHOMEpHbIE KoAbl. JlekoaupoBaHue
2.1  cooOmieHni, 3amMCaHHBIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOOB. YcioBue @DaHo.
[TocTpoeHre 0AHO3HAYHO JEKOAMPYEMBIX KOJIOB C TOMOILBIO IepeBa

TeopeTnuecknue MOAXOIbI K OIEHKE KonmudecTBa MHGopMaruu. EAuHULIBI n3MepeHus
KonudecTBa HHGopMarui. An(aBUTHBIN MOAXO K OLIEHKE KOJIMYECTBa WH(OpMaIuu.
3akoH agnutuBHOCTH MH(MopManuu. @opmyna Xaptnu. MHpopMaIus U BEpOSITHOCTb.
®opmyna [IlenHoHa

2.2

Cucremsl cuncnenus. Pa3BépHyTast 3anuch LENbIX M IPOOHBIX YHCEN B MO3UIIMOHHOM
cucteme cuucieHus. CBOMCTBAa MO3UIIMOHHOW 3alMCH YHUCJA: KOJUYECTBO ILUGp B
3alMCH, MPU3HAK JEIMMOCTH YMCIa HAa OCHOBAaHUE CHUCTEMBI CUHUCIEHHS. AJITOPUTM
nepeBojia 1eJIoro yucia U3 P-u4HON CHUCTEMBl CUUCIIEHUS B JAECITUUYHYIO. AJITOPUTM
nepeBo/ia KOHeUHOW P-nuHO# 1podu B AecATHUHYIO. AJITOPUTM ITEPEBOAA 1IETI0T0 YUCIia
U3 IECATUYHOMN cUCTEMBI curciieHus B P-uunyto. IlepeBoa koHEUHOM necaTHYHON T1poou
B P-munyro. JIBomuHasi, BOCbMEpUYHAs W MIECTHAAATEPUUHAs CHCTEMBbl CUHCIIECHUS,
CBSI3b MEX1Y HUMHU. ApuMeTH4YecKre onepaiy B TO3UIIMOHHBIX CUCTEMaX CUUCITICHUS

2.3

Tpoanaﬂ YpaBHOBCIICHHAA CHUCTEMa CUUCIICHHA. HBOI/I‘-IHO')IGC?ITI/I‘—IHEISI cucreMma
CUMCIICHUA

2.4

Komuposanue texcroB. KomupoBka ASCIl. OnnoOGaiitHeie koaupoBku. CraHmapt
2.5 UNICODE. Komuposka UTF-8. Onpenenenrie HHPOPMAITMOHHOTO 00hEMa TEKCTOBBIX
cooO1eHuH

KoaupoBanue wuszobpaxenuil. OueHka WHPOPMALMOHHOTO 00BEMa Trpaduyeckux

2.6
JAaHHBIX IIPU 3aAaHHBIX PaspClICHHUU U FJIY61/IH6 KOOAWpPOBaHUA I1BETA. HBGTOBLIG




2.7

2.8

moaenu. KogupoBanue 3Byka. OrieHka HHPOPMAIIMOHHOTO 00hEMa 3BYKOBBIX JTAHHBIX
MIPU 33JJaHHBIX YaCTOTE JUCKPETU3AIUHU U PA3PSIAHOCTU KOJUPOBAHUS

Anrebpa noruku. [lonstue Bbicka3piBaHus. Bbicka3bpiBaTenbHbIe POPMBI (TIPEAUKATEI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue onepanuu. Tabmuipl HICTUHHOCTH. Jlornueckue BolpakeHus. Jlornueckue
TOKJeCTBa. Jlornyeckue onepanuy 1 onepanyuy Haj MHOXKECTBAMM.

3aKkoHBI anreOpbl JOrMKH. DKBUBAJICHTHBIE MPEOOPA30BaHUS JIOTHYECKUX BBIPAKESHUH.
Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue pyHKINHU. 3aBUCUMOCTH KOJIMYECTBA BOZMOKHBIX JJOTMYECKUX (DYHKIIHIA OT
KOJINYECTBA API'YMEHTOB.

Kanonndeckne (hOpMbl JIOTHYECKUX BBIPAKCHUN

COBCpLHeHHBIG JAU3BbIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OprI, AITOPUTMBI UX
IMOCTPOCHUS 110 Ta6n1/1ue HCTHHHOCTH

2.9

Jlornyeckue 3nemMeHThl B cocTaBe KoMiibiotepa. Tpurrep. CymmaTop. MHOTOpa3psaHbIi
cymmarop. [loctpoeHue cxem Ha JIOTMYECKUX 3JIEMEHTaX IO 33JaHHOMY JIOTHYECKOMY
BBIPAKEHHIO. 3aMKCh JIOTUYECKOT0 BBIPAYKEHHUS 10 JIOTHYECKOM cXeMe

2.10

Mogaenmu wu MojenupoBanue. llenn MojenupoBaHus. AJIGKBATHOCTh — MOJCIH
MoJenupyeMoMy 00BEeKTY MK Tporeccy. Dopmanu3anus IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ysbTaTOB MOJCIUPOBAHMS B BHUAC, yJOOHOM JJIsi BOCHPHSTHS
yesoBekoM. [ paduyeckoe npencTaBieHue JaHHbIX (CXEMbI, TAOIHIIbI, TpaduKn).
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2.12

2.13

2.14

2.15

[IpencraBnenue nenblx yuced B HaMsATH KOMIbloTepa. OrpaHMYEHHOCTh JAHarna3zoHa
YUCeNl MPU OTPAaHUYECHHHM KOJWYecTBa pa3psanoB. llepenosiHeHue pas3psigHOM CETKHU.
be33nakoBble U 3HAKOBBIC JaHHbIC. 3HAKOBBIA OUT. [IBOMYHBIN OMOTHUTEIBHBIA KO
OTPULATEIbHBIX YUCEN.

[ToGuTOoBBIC JOTHUYECKHE omnepanuu. Jlornueckuii, apuPMETHICCKUNH U IMUKINICCKUN
casuru. [lludposanue ¢ momoipio moOKUTOBOM ornepaiuu «uckiatovatomee NI

HpeﬂCTaBHGHI/Ie BCIICCTBCHHBLIX YHCCJI B IMaMATH KOMIIBIOTCPA. 3Haqau1a${ qaCTh U
MOopsAAOK 4YHCIIa. I[I/IaHa3OH 3HAYEHUI BCIICCTBCHHBIX YHCCII. HpO6J’IeMH XpaHCHUA
BCIICCTBCHHBLIX YHCCJI, CBA3aHHBIC C OIpaHUYCHHUEM  KOJIMYECTBA paspAaaoB.
Brinonaexnue onepauI/Iﬁ C BCIICCTBCHHBIMU 4YHCJIaMH, HAKOIIJICHHUC OIIMOOK npu
BBIYHCJICHUAX

I'pa¢pi. OcHoBHble noHATHS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTpPUI
CMEKHOCTH, BECOBBIX MaTpHLI, CIMCKOB CMEKHOCTH. Pellienne anropuTMu4eckux 3aznad,
CBSI3aHHBIX C aHAIU30M IpadoB (MOCTPOEHUE ONTUMAIBLHOTO YT MEXIY BepUIMHAMU
rpada, ompeAereHHE KOJMYECTBA PpA3IMUYHBIX MyTed MEXIy BepLIMHAMHU
OPUEHTHPOBAHHOTO AIUKINYECKOTO rpada)

HepeBwpsi. bunapnoe gepeo. JlepeBbst moucka. Cmocobsl o00xoma Jepesa.
[TpencraBienue apupmMeTHUECKUX BbIpaXeHUH B BUJE iepeBa. Mcnons3oBanue rpados
U JIEpEBbEB IIPU ONUCAHUH OOBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUpa

JlMcKpeTHbIE WIpHl JBYX WIPOKOB C MONHOM uHpopmanueit. [loctpoenue nepesa
nepebopa BapuaHTOB, OTIMCAHUE CTPATETUU UTPbI B TAOIUYHON Gopme. Boiurpeinineie u
IIPOUTPBIIIHBIE TO3ULIMHU. BBIUTPBINIHBIE CTPaTEruu

2.16

CpencTBa HMCKYCCTBEHHOTO HWHTEIUIEKTa. MneHTudukanus M TMOUCK H300pa)KeHUH,
pacrno3HaBaHue JML. Jcmonp3oBaHHME METONOB MCKYCCTBEHHOTO HHTEIUIEKTa B
oOyyaromux cucreMax. Mcnoigb30BaHHE METOJOB HCKYCCTBEHHOTO WHTEIUIEKTa B
pobororexHuke. UnTepHer Bemieil. Heliponusie cetn

AJNTOPUTMBI U TPOTPAMMUPOBAHHE




3.1

3.2

3.3

3.4

dopmanuzanusa NoHATHS anropuTMa. MammuHa TrloprHTa Kak yHUBEpCallbHAasI MOJIEIIb
BBIUMCIICHUM

OreHKa CIIOKHOCTH BBIYUCIICHUH. Bpems paboTel 1 00bEM HCIIONB3yEMOM aMsTH, UX
3aBUCHMOCTH OT pa3Mepa MCXOJHBIX AaHHBIX. OIeHKa aCHMOTOTHYECKOH CI0KHOCTH
QITOPUTMOB. AJNTOPUTMBI MOJMHOMHAIBHONW CIOXHOCTU. IlepeOGopHble anropuTMBbl.
[lpumepsl pa3iIMYHBIX AJITOPUTMOB pEIICHHS OJHOW 3adadyd, KOTOpPBIE HMEIOT
PA3IUYHYIO CI0KHOCTh

Omnpenenenne BO3MOXKHBIX Pe3yJIbTaToB pabOTHI MPOCTEHIINX AITOPUTMOB YIIPABICHUS
WCIIOJHUTEIIIMA U BBIYUCIIMTEIBHBIX aIrOpUTMOB. OmnpenencHue UCXOAHbIX JAAHHBIX,
IpY KOTOPBIX AJITOPUTM MOXKET JIaTh TpeOyeMblil pe3yIbpTarT

AnropuT™Mbl 00pabOTKH HAaTypalbHBIX YHCEN, 3alMCAHHBIX B MO3UIUOHHBIX CUCTEMaxX
cUMCIIeHHs: pa30ueHHe 3alliCH YUCia Ha OTHeIbHbIe HU(PHI, HAX0XKIEHUE CYMMBI U
npou3BeAeHus upp, HAX0XKICHHE MAaKCUMAITbHON (MUHUMAIIbHOW) U (PHI.
[IpencraBienue yucna B BUAe HaOOpa MPOCTHIX COMHOKUTENEH. AITOPUTM OBICTPOTO
BO3BEJICHUS B cTeleHb. [IoMCK MpOCTBIX YKcen B 33JJaHHOM JHana3oHE C IOMOIIbIO
aIropuTMa «perieTo DpaTocheHar

3.5

MHOFOp&SpHI{HHe OeJabIC YMClla, 3a4a4u I[.]'IPIHHOﬁ apI/I(bMCTI/IKI/I

3.6

3.7

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl JaHHBIX:
LIEJIOUUCIICHHBIE, BELIECTBEHHbIC, CUMBOJIbHBIC, Jornueckue. BerBienus. CroxHble
ycnoBus. Llukiiel ¢ ycioBueM. LIUKIIbI O NEPEMEHHOM.

OO0paboTka JNaHHBIX, XpaHAKXcS B (Qaimax. TekcroBble W JBOUYHBIE (DaMlIbl.
daiinoeie nepeMeHHbIe ((aitnoBeie ykazarenn). Urenue u3 aiina. 3anuce B aii.
Pa3zbuenue 3a1aun Ha noazanauu. IlognporpaMmel (mpoueaypsl U GyHKIMHN).
Hcnonp30BaHue CTaHIaPTHON OMOIMOTEKH S3bIKA IPOTPaMMHUPOBAHUS

Pexypcusi. PexypcuBHble mnponenypsl W (yHKiuu. Mcnonmp3oBaHue cTeka s
OpraHM3ali PEKYPCUBHBIX BHI30BOB

3.8

3.9

3.10

Yucnennsie MeTo 1. TouHOE U MpUOIMKEHHOE pelieHus 3aaauu. YncieHHoe perieHne
ypaBHEHUW C TOMOIIBIO TMoAOOpa mapameTpa. UHCIEHHBIE METOABl PEHICHUS
ypaBHEHUN: MeToa mepebopa, MeTOoA TOJOBHHHOTO JejeHus. [lpubnmxéHHoe
BBIYHCIICHHE JJIMH KPUBBIX. Bhruncienue miomaaei Guryp ¢ moMOIIbI0 YUCICHHBIX
METOJIOB (METO MPSAMOYTOJILHUKOB, MeTO I Tpanenuii). [lonck Makcumyma (MHHIMYMA)
GYHKIUM OTHOM MEPEMEHHON METOO0M MOJOBHHHOTO JIeTICHHUS

OOpaboTka CUMBOJIBHBIX JaHHBIX. BeTpoeHHblE (YHKIMM S3bIKa MPOTrpaMMHPOBAHUS
Uist 00pabOTKU CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKHM CHMBOJBHBIX CTPOK:
MOJCUET KOJIIMYECTBA TOSBICHUN CHMBOJIA B CTPOKE, pa30MEeHNEe CTPOKH Ha CJIOBa IO
pOOENbHBIM CUMBOJIaM, TIOUCK TIOJICTPOKH BHYTPH JaHHOW CTPOKH, 3aMEHA HalIeHHON
MOJICTPOKH Ha JAPYryi0 CTpoKy. ['eHeparus Bcex CJIOB B HEKOTOpOM aidaBuTe,
YIIOBJIETBOPSIONINX 33/IaHHBIM orpaHndeHusM. [IpeoOpa3zoBaHue uncia B CAMBOJIBHYIO
CTPOKY U 00paTHO

MaccuBbl U MOCIEI0BaTEIbHOCTH 4KceN. Boruncienne o000MEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCHBa WJIM YHCJIOBOW IOCIEI0BATEIbHOCTH (CYMMBI, IPOU3BEACHUS,
CpeaHero apu(pMEeTUYecKOro, MHUHHMAJIBHOTO W  MAaKCHUMAaJIbHOTO  JJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUINX 3a/laHHOMY YCIIOBHIO). JIMHEHHBIH monck
3aJJaHHOTO 3HAuYeHHs] B MaccuBe. ANTOPUTMBI pabOTHl C 3IJIEMEHTAMH MacCcuBa C
OJIHOKPATHBIM IPOCMOTpPOM MaccuBa. COpTHpPOBKAa OAHOMEpPHOro maccusa. IIpoctsie
METO/bl COPTUPOBKU (METOJ Iy3bIpbKa, METOJ BbIOOpA, COPTHUPOBKA BCTABKAMHU).
CoptupoBka crnusiHueM. beictpass coptupoBka MaccuBa (amroput™m QuickSort).
JIBOMUHBII TOMCK B OTCOPTUPOBAHHOM MacCHBE




3.11

3.12

JIBymepHBIE MaccuBbl (MaTpHIlBI). ANTOPUTMBI 00paOOTKH JBYMEPHBIX MAacCCHBOB:
3aroJIHEHHE IBYMEPHOT'O YHCIOBOTO MacCHBa IO 33/1aHHBIM ITPaBHJIaM, IIOMCK 3JIEMEHTa
B JIBYMEPHOM MAacCCHBE, BBIYHCICHHE MaKCHMyMa (MHHHMMYyMa) U CYMMBI 3JCMEHTOB
JBYyMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLIOB IBYMEPHOTI'O MacCHBa

CrnoBapu (acconuaTuBHBIE MaccHBBI, OTOoOpakeHus). Xom-Tabmuipl. [locTpoeHue
a1(haBUTHO-YACTOTHOTO CJIOBAps JIJIs 3a/IaHHOTO TEKCTa

3.13

Crexkn.  AHaiu3  NPaBWIBHOCTH  CKOOOYHOTO  BBIp@XKEHHA.  Brprumcienue
apru(METHUECKOTO BBIPAKECHUS, 3aIIMCAHHOTO B TIOCTPHUKCHOH popme.
Ouepenu. Mcnonb30Banue ouepean A1l BDEeMEHHOTO XPaHeHHUS! TaHHBIX

3.14

Anroputmsl Ha rpadax. [TocTpoeHre MUHUMAIBHOTO OCTOBHOT'O JIepeBa B3BEIICHHOTO
CBSI3HOTO HEOpUEHTHpOBaHHOTO rpacda. KomuuecTBO pa3nMyHBIX IyTeH MeEXIy
BEpILIMHAMU OPUEHTHUPOBAHHOTO alMKIn4yeckoro rpada. Anroputm JledkcTpsl

3.15

3.16

3.17

HepeBbsi. Peanuzanus gepeBa C IOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBonuHbIE
(Ounapubie) naepeBbs. IlocTpoenme pgepeBa A 33aJaHHOTO apU(METHUECKOTO
BbIpakeHUs. PexkypcuBHble anropuTmbl o0Oxofa nepeBa. lcmonb3oBaHue cTeka U
ouepeau it 06xoja aepeBa

JluHaMuyeckoe MpOrpaMMHMpOBAHHE KaK METOJl PpeIIeHUs 3ajad C COXpaHEHUEeM
IIPOMEXYTOUHBIX pPE3yJbTaTOB. 3ajlauM, pellaeMble C IOMOIIbIO0 JUHAMUYECKOTO
IPOrPaMMHUPOBAHUS: BbIUMCIEHUE PEKYPCUBHBIX (DYHKIMH, MOACYET KOJIUYECTBA
BAapHUAHTOB, 3ala41 OIITUMU3AlIUN

[Tonsatne 06 0OBEKTHO-OPHEHTUPOBAHHOM IMPOrpaMMHpPOBaHUU. OOBEKTHI U KIACCHI.
CpoiictBa 1 MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO Moaxoaa. MHkancynsnus,
HacJieIoBaHue, NOIUMOophu3M

HudbopmalinoHHbIE TEXHOIOTUN

4.1

4.2

4.3

Ananu3 ganHbiX. OCHOBHBIE 3a/ladydl  aHaNW3a JaHHBIX: MPOTHO3WPOBAHHUE,
KJIacCU(pUKaLus, KacTepu3alus, aHaau3 oTkIoHeHu . [locnenoBaTebHOCTD pelIeH s
3a/1a4 aHaJlM3a JaHHBIX: cOOp MEePBUYHBIX JIaHHBIX, OUMCTKA U OLIEHKA Ka4eCTBa IaHHBIX,
BBIOOD U (WJIM) IOCTPOEHNE MOJICNIH, TPeoOpa30BaHKE IAHHBIX, BU3yaJIU3aIisl JaHHBIX,
UHTEpIIpeTaus pe3ynbTatoB. [Iporpammubie cpenctBa u VIHTEpHET-CEpBUCHL IS
00paboTKH U TIpeICTaBlICHUsI TaHHbIX. bonbiue qanHbie. MammuHoe o0ydeHue

AHanM3 MaHHBIX C TMOMOIIBIO AJIEKTPOHHBIX TAOIUI. BhIuncieHue CyMMBbI, CpEIHETro
apuMeTHUIeCKOro, HauOOIbIIero (HAMMEHBIIIETO) 3HAYCHHS Tuana3oHa. Beraucienue
kKoo duimenTa KOppemsiuh JBYX pAIOB JaHHBIX. [locTpoeHue cTOIOYATHIX,
JUHENYaThIX U KpYroBeix quarpamm. [loctpoenue rpadukoB ¢pyakiuit. [londbop nunuu
TpeHa, pelieHre 3a/1a4 MPOTHO3UPOBaHUsl. Pemenne 3a1a4 onTUMHU3aiU ¢ IOMOIIIBIO
AIIEKTPOHHBIX TAOIHIL

Juckperusanusi npu MaTeMaTHUYECKOM MOJIEIMPOBAHUM HEMPEPHIBHBIX IPOIIECCOB.
MonenupoBanue JIBUYKEHUS. MonenupoBanue OMOJIOTUYECKUX CUCTEM.
MaremaTtuueckue MOJENIM B OSKOHOMHUKE. BpluuciuTenbHBIE 3KCHEPUMEHTHI C
mozaenssmMu. OOpaboTka pe3yabTaToOB 3KCIEpUMEHTa. MeTo/] HAaMMEHbIIUX KBaJpaToB.
OneHka 4YHCIOBBIX MapaMETpPOB  MOJEIHPYEMBIX OOBEKTOB M IPOLIECCOB.
BoccTraHoBieHue 3aBUCMMOCTEN IO PE3YJIbTaTaM 3KCIIEPUMEHTA

4.4

4.5

BepositHocTHBIe MOnenu. Metoael Monte-Kapno. MMuraninoHHOEe MOJENIMpOBaHME.
CucreMbl MaccoOBOT0 0OCITYKUBAHUS

Tabmuunble (pensiiinoHHbIe) 0a3bl JaHHBIX. TabiWia — mpeacTaBieHne CBEIEeHUN 00
OOHOTHIHBIX 0OBekTax. Ilome, 3ammch. Kimrou Ttabaumel. Pabora ¢ roroBoii 0a3oit
JaHHbIX. 3amosiHeHue 0a3bl JaHHBIX. [loMck, COpTHpOBKA M (QMIbTpalMs JaHHBIX.




4.6

3anpockl Ha BBIOOPKY MaHHBIX. 3ampochl C MapaMeTpaMu. Beramcisemble 1O B
3amnpocax.

MHuororabnuunbie 0a3bl JaHHBIX. THITBI CBSI3eH MEXay TaOnuiamMu. BHEIIHHA KiTrod.
[enocTHOCTH 0a3bl NaHHBIX. 3aMTPOCHI K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX

TexcroBeiii nponeccop. CpeAcTBa NOUCKAa U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.

CTpyKTypHpOBaHHbIE TEKCTOBblE JOKyMeHTBHl. CHocku, ornaBiaeHue. IlpaBuna
IIUTUPOBAHUS HICTOYHUKOB U 0(hopMIiIeHHUs1 OUOIMOrpauuecKux CChIOK




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. Undopmaruka (B 2 yactsax); 10 kimacc. yrinyonennoe ooyuenue [lomsikos K.1O., Epemun E.A.
O6miecTBO ¢ orpaHuueHHOM 0TBeTCTBeHHOCTHI0O « BTHOM. JlaGopatopus 3HaHMIT;
Axuunonepnoe obmecto «M3narensctBo «lIpocBemenue»

2. Wndopmaruka (B 2 gactsx); 11 kiacc. yrinyonennoe odyuenue [lomskoB K.1O., Epemun E.A.
OOm1ecTBO ¢ orpann4eHHoN oTBeTCTBeHHOCThI0O « BUHOM. JlaGopaTtopust 3HaHU»;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Nudopmaruka. YMK s crapuieit mikonst: 10 — 11 kmacest (OI'OC). Metoauueckoe mocodue st
yuurens. Yriyonéuusiii yposens / Bopomun M. H., O0111ecTBO ¢ OrpaHHYCHHOU OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopust 3HaHUII»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edu.mob-edu.ru/
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