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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo uHpopMaruke (yriayOJa€HHBIM ypOBEHb) Ha YPOBHE CpPEIHETro OOIIero
oOpa3oBaHusl pa3paboTaHa HAa OCHOBE TpeOOBaHWI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTebHON TPOrpaMMBbI CpeaHero odiero oopasoanusi, npeacrabieHHbix B ®I'OC COO,
a Takke penepanpHOI pabodeil MporpaMMbl BOCITUTAHUS.

[Tporpamma o undopmMaTuke Ja€T NpeACTaBICHUE O 1IEeIX, O0IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS U Pa3BUTHS OOydYalOIMUXCs CpelcTBaMu ydeOHoro mpeamera «Mudopmarukay Ha
yrayOa€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAepIKaHHE,
NpeayCMaTpuBaeT €ro CTPYKTYpUpPOBaHUE MO pa3jieliaM M TemMaM Kypca, Ompeaenser
pacrpeziefieHue ero mo kjiaccam (rojaM M3y4eHwus ), 1aéT MpUMEpHOe pacrpeaesieHue Y4eOHbIX
YacoB 110 TEMAaTHYECKUM pa3jiesiaM Kypca U pEeKOMEHIyeMYIO (IIPUMEPHYIO) MOCIEA0BATEIbHOCTD
UX M3yYeHHUs C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3CH, JIOTUKU Y4eOHOTO
Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00YyUarOIIUXCsl.

[IporpaMmma 10 wuH(pOpPMATUKE ONpeAenseT KOJIWYECTBEHHbIE M  KaueCTBEHHBIC
XapaKTEPUCTUKU YYEOHOrO0 Marepuana Ui KaXJAOoro roja H3y4YeHUs, B TOM 4YHUCIE s
COJIEP)KATEIbHOTO HAMOJHEHHWs] PAa3HOro BUIA KOHTPOJIS (IPOMEXKYTOYHOM aTTecTaluu
00y4JaroIUXCsl, BCEPOCCUUCKUX MTPOBEPOUYHBIX PabOT, TOCYAAPCTBEHHOW UTOTOBOM aTTECTAIIHH).
[Iporpamma 1o uH(}OpPMATHUKE SBIAETCS OCHOBOM [IJIsi COCTaBJICHMSI aBTOPCKUX YUEOHBIX
porpaMM U Y4eOHHUKOB, TOYPOUHOTO TJIAHUPOBAHHKS Kypca YIUTEIIEM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPAXKAET:

CYyIIHOCTh HMH(DOPMATHKM KaK HAay4YHOW JUCUUIUIMHBI, HW3ydYalolmeld 3aKOHOMEPHOCTU
MPOTEKaHUs U BO3MOXKHOCTH AaBTOMAaTH3allMUM WH(OPMAIMOHHBIX TPOIECCOB B PA3IUYHBIX
CHUCTEMaX;

OCHOBHBIE 00JIaCTU TPHUMEHEHUs WH(OPMATUKH, TMPEXKIE BCero HH(GOPMaIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHUE U COIUATIbHYIO chepy;

MEXIUCIUTUTMHAPHBINA XapakTep HHPOPMATHKU U HHPOPMAITHOHHON e TEIbHOCTH.

Kypc undopmaTuku 17151 ypoBHSI CpeiHEro 0011ero oOpa3oBaHusl SIBJSETCS 3aBEPIIAOIIIM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00yYarOIMUXCs B 001acTH HHGOPMATUKU U HH(OPMALIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTHM, OMUPAETCS Ha COJAEpKaHUEe Kypca WH(DOPMATUKH YpPOBHS
OCHOBHOTO O00IIero oO0pa3oBaHHsl M OMBIT TOCTOSHHOTO MPHUMEHEHUsS WH()OpPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTUM, Ja€T TEOPETUYECKOE OCMBICIEHNE, WHTEPIPETAlUio U
0000I111€HHE 3TOTO OTBITA.

Pesynbrarel yriyOonéHHOro ypoBHSI HU3ydeHus ydeOHoro mnpenmera «WHdopmarukay
OpUEHTUPOBaHbl Ha TMONY4YCHHE KOMIETEHTHOCTEH ig Tocheayromeil npodeccuoHaIbHON
JEATETFHOCTH KaK B paMKaxX JaHHOUW MpeIMETHON 00JacTH, TaK M B CMEXHBIX C HEM 00JIacTaX.
OHM BKIIIOYAIOT B ce04:

OBJIQJICHHE KIIFOUEBBIMH MOHSATUSMH U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas 001acTh, pacrmo3HaBAaHUE COOTBETCTBYIOIIMX UM TMPHU3HAKOB U B3aUMOCBS3EH,
CIOCOOHOCTH JEMOHCTPUPOBAThH PA3TMYHBIC TTOAXOAbl K U3yUYCHUIO SIBIICHUH, XapaKTePHBIX IS
M3y4aeMol mpeaMeTHOMN 00acTu;

YMEHHE pellaTh TUIOBBIE TPAKTUYECKUE M TEOPETUYECKHE 3aJaud, XapaKTEepHBIC IS
MCIOJIb30BaHUsI METOJIOB M HHCTPYMEHTApUs JaHHOW MpeIMeTHON 00nacTu;

HaJWM4he TPEACTABICHUA O JaHHOM NPEIMETHOM 00JacTH KakK IEeJOCTHOW TEOpUH
(COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIACTSIMU 3HAHUU.

B pamkax yrmyOnéHHoro ypoBHS  u3ydeHHs uWH(OpMaTHKH  o0OecreunBaeTCs
I[eJICHAIIPABJICHHAS MTOJATOTOBKA O0YYArOMIMXCSl K MPOJOJKEHUIO 00pa30BaHMs B OPTaHU3AIMIX
npoecCHOHaNBbHOTO 00pa3oBaHUs MO CIEHUAIBHOCTSM, HEMOCPEICTBEHHO CBSA3aHHBIM C
U(POBBIMU  TEXHOJIOTUSMH, TaKUM KaK TporpaMMHas WHXKEHEpHs, HHPOpMaIMOHHAS
0e30MacHOCTb, MH(POPMAIIMOHHBIE CHCTEMbl U TEXHOJOTHMH, MOOWIbHBIE CHUCTEMBI U CETH,
OonpIIMe JaHHBIC W MAlIMHHOE O0ydYeHHWE, IMPOMBIIUICHHBI HHTEPHET BeIleH, NCKYCCTBEHHBIN



UHTEJUIEKT, TEXHOJIOTHH OeCHpOBOJHON CBsS3M, POOOTOTEXHMKA, KBAaHTOBbIE TEXHOJIOTUH,
CHUCTEMBI PaCIIpeeIEHHOTO peecTpa, TEXHOJIOIMU BUPTYAJIbHON U JOIIOJIHEHHON PEaIbHOCTEH.

OcHoBHas 1enb n3ydeHus yueOnoro npeamera «VMHpopmarruka» Ha yriryOaEHHOM ypOBHE
cpeaHero oOmero oOpa3oBaHUs — OOecleYeHue AaTbHEHIIero pa3BUTUS HWH(GOPMAIIMOHHBIX
KOMIIETEHIIMH O0O0y4Yarolerocs, €ro TOTOBHOCTM K JKHM3HM B YCIOBHMAX pPa3BUBAIOIIEIOCS
UH(POPMALIMOHHOTO O0IECTBAa M BO3pACTAIOLICH KOHKYPEHIIUHM Ha PhIHKE TpyAad. B cBsi3u ¢ 3TUM
nzyuenue nadopmatuku B 10—11 xmaccax 10pKHO 00€CTICUNTS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, OCHOBAHHOTO HAa TOHMMAaHUU POJU WH(POPMATHUKH,
MH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTb YMEHUH Pa3/IndaTh (PaKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBO/IbI,
BUJETh UX CBA3b C KPUTEPHUSIMHU OLIEHUBAHUS U CBSA3b KPUTEPUEB C ONPEIEIEHHON CHUCTEMOM
LIEHHOCTEH, POBEPSTH Ha JIOCTOBEPHOCTh M 000011aTh HHPOPMALIUIO;

c(OPMHPOBAHHOCTD MPEJCTABICHUN O BIMSHUN HH()OPMAIIMOHHBIX TEXHOJIOTUH HA KU3HB
YyejoBeKa B OOIIECTBE, IOHMMAHHME COLHUAIBHOIO, 3KOHOMHUYECKOrO, IOJUTHYECKOTO,
KyJIbTYPHOTO,  IOPHJWYECKOT0,  MPUPOAHOIO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3UOJIOrHUECKOr0 KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

IPUHSITHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3JaHME U HCIOJIb30BaHHE HH(OPMAILMOHHBIX
CUCTEM, paclpocTpaHeHHE NHDOPMALIHH;

CO3/laHM€ YCJIOBUH Ui  pa3BUTHS  HAaBBIKOB  y4yeOHOM, MPOEKTHOW, Hay4yHO-
HCCJIEIOBATEIbCKOM U TBOPUECKOH 1€ATEIbHOCTH, MOTUBALIMU O0YUaIOLUXCs K CAaMOPa3BUTHIO.

B conepxxanun yue6Horo npeamera «MHopMaTiKay BBIAETSAIOTCS YEThIPEe TEMaTHYECKHX
paszena.

Paznen «lugpoBasg rpaMOTHOCTB» IOCBAILEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JIPYTUX 3JEMEHTOB IIU(PPOBOTO OKPYKEHHS, BKIIOYas KOMIBIOTEPHBIE CETH, MCIOJb30BaHUIO
CPEICTB OMNEpPAlMOHHOW CHUCTeMbI, paboTe B ceTu VHTEpHET M HCHOJIb30BAHUIO HMHTEPHET-
CepBHUCOB, HH(GOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teopermyeckue OCHOBbI HMHGOPMATHKH» BKIIOYaeT B ceOs MOHATUHHBIN
anmnapat MHPOpPMaTHKHU, BOIPOCH KOAUPOBaHUSA MHGOpPMAIMU, U3MEPEHUS MHPOPMAIIHOHHOTO
00BbEMa JaHHBIX, OCHOBBI AITeOpbI JIOTUKH M KOMIBIOTEPHOTO MOJEINPOBAHMUSL.

Paznen  «AaroputmMbl M NpPOrpaMMHpPOBaHHe»  HAlpaBlIeH Ha  Pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, pPa3pabOTKy @JIrOPUTMOB U  OLEHKY MX CJIOXHOCTH,
dbopMUpOBaHHE HABBIKOB peajH3allMy IMPOrpaMM Ha fA3bIKaX MPOrPaMMHPOBAHUS BBICOKOTO
YPOBHS.

Paznen «MH(popManHOHHBIE TEXHOJOTMM» TIOCBAUNIEH BONPOCAM MPHUMEHEHUS
UH(POPMALIMOHHBIX TEXHOJOTHH, PeaJN30BaHHBIX B MPUKIAJAHBIX MPOIPAMMHBIX MPOJYKTaX H
MHTEpHET-CEpBUCAX, B TOM YHCJE B 3a/ladax aHaju3a JaHHBIX, UCIOJIb30BaHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIHII ISl PEIIeHNUs IPUKIIaIHBIX 3a]1a4.

B npuBenénHom nanee copepxaHuu ydebHoro mnpenmera «HdpopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTENbHBIE TEMbI, KOTOPBIE HE BXOIAT B 00s3aTEIbHYIO ITPOrpamMmy o0yUYeHHS,
HO MOTYT OBITh MPEUIOKEHBI ISl HU3Y4YEHHsS] OT/AEIbHbIM MOTHBHPOBAHHBIM M CIHOCOOHBIM
o0ydaronumcs.

VYriyOonéHHelil ypoBeHb U3ydeHUs: HHHOPMATUKU PEKOMEHYETCs JUIsl TEXHOJIOTHYECKOIro
npoduiis, OPUEHTUPOBAHHOTO HA WMHXCHEPHYI0O W WH(POPMALMOHHYIO CQepbl IESATEIbHOCTH.
VYrinyOnéHHblii ypOBEHh H3y4YCeHHs] MHPOPMATHKH OOECIEYMBACT: IMOATOTOBKY OOYYaroIIUXCs,
OpPUEHTHPOBAHHBIX HA CIIELUAIBHOCTH B 00J1aCTH WH(OPMAIIMOHHBIX TEXHOIOTUN U MH)KEHEPHBIE
CIEIHUAIIBHOCTH, y4YacTHE€ B IPOEKTHOM M HCCIIENOBATEIbCKOM NEATEIBHOCTH, CBS3aHHOM C
COBPEMEHHBIMU HAIpaBJICHUSMH OTpaciu MH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHH,
IOArOTOBKY K YYacTHIO B OJIMMIIMAAAX M caade EQuUHOro rocyJapCTBEHHOTO HK3aMEHa II0
uH(pOpMaTUKE.



[TocnemoBaTenbHOCTh M3YYCHHST TEM B TpeAesax OJHOTO ToAa OOYYCHHS MOXKET OBITh
U3MEHEHA I0 YCMOTPEHHMIO YYHUTENsl NpPU IMOATOTOBKE pabodeld mporpamMmbl U IOYPOYHOTO
TUTAHUPOBAHMSL.

OO1m1ee yuCIo YacoB, PEKOMEHIOBAaHHBIX Ui M3ydeHUs nHpopMaTuku — 272 vaca: B 10
kiacce — 136 yacoB (4 yaca B Heaenmo), B 11 kinacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

HudpoBasi rpaMoOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHHUS.

[TpunIUIB paboThl KOMIBIOTEPOB M KOMITBIOTEPHBIX cucTeM. ApxuTtektypa (hon Heiimana.
ABTOMAaTHYECKOE BBIIIOJHEHHE IporpamMmbl IporeccopoM. OnepaTHBHas, I[OCTOSHHAs W
JnoAroBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C TIOMOLIbI0 MIHMH. KOHTpoOJuiepsl BHEIIHUX
ycrpoiicTs. [IpsimMoit JocTyn K aMsITH.

OcHOBHBIE TEHJIEHIMU pa3BUTHUA KOMIBIOTEpPHbIX TexHosnoruil. IlapamiensHbie
BblUMCIeHUs.  MHoromnpoueccopusie  cuctembl.  Cymnepkommbrorepbl.  Pacnpenenénubie
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0MbIIMX TaHHBIX. MOOMIEHBIE IIM(POBBIE YCTPOCTBA
U UX Ppoidb B KOMMYHMKalMsiX. BcTpoeHHble KOMIbIOTEPBl. MMUKPOKOHTPOJLIEPHI.
Pob6orusupoBanHble NpOM3BOACTBA.

[IporpamMHOe oOecrieueHHMEe KOMIBIOTEPOB M KOMIIBIOTEPHBIX  CUCTEM. Buabl
IpOTPaMMHOTO obecriedeHus: U ux HaszHaueHne. OCOOCHHOCTH MPOrPaMMHOTO OOecredeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe nporpamMupoBanue. CHUCTEMHOE INpOrpaMMHOE
oOecneuenue. OnepanuoHHbIE cHUCTEMBl. YTWIUTHL JlpaiiBepbl ycTpoiicTB. MHcTammsuus u
JEUHCTAIUISIIMS IPOTPaMMHOTO 00eCIeUeHHMS.

@aiinoBeie cuctembl. [IpUHIUIBI pa3MeneHns 1 UMEHOBaHUs (HaiJIoB B OJITOBPEMEHHOMN
namsty. [11aGnoHb! A5 onucanus rpymnn ¢ainos.

[TporpammHoe obecnieuenue. JlnieH3upoBaHe NPOrpaMMHOT0O o0ecriedeH s U UPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOE mporpamMmHoe oOecrneueHne. Kommepueckoe u
HEKOMMEpPYECKOE HCIIOJIb30BaHUE MPOTrPAMMHOIO oOOecreueHuss U LUPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, yCTaHABJIMBaeMas 3aKoHonarenbcTBOM Poccuiickoni ®enepanum  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 00ecriedeHns U U(POBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUST W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEpHBIX ceTell. CeTeBble
nporokoibl. Ceth MuTEepHET. Anpecanus B cetu Murepret. [Iporokonst cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pasnenenne IP-cetm ©Ha moacetm ¢ momomplo  Macok  mojacereil.  CereBoe
agMuHMCTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HAcTpolkax Kommbrorepa. IIposepka
HaJIMYUs CBS3U € y3710M ceTu. Onpeenenre MapipyTa ABHKEHUS TaKEeTOB.

Buner nestensnoctu B cetn HutepHer. CepBucel Murtepnera. I'eonmHdopmanmoHnHbie
cUCTeMbl. ['eoJOKaIlMOHHbBIE CEPBUCHl PeaIbHOr0 BpEMEHHM (HampuMep, JOKalus MOOMIIBHBIX
Tene(hOHOB,  ONpeJeNieHHe  3arpy’KeHHOCTH  aBTOMAarucTpajieil),  HMHTEpPHET-TOProBII,
OpoHUpOBaHWE OMJIETOB U TOCTUHHII.

['ocynapcTBEHHBIE 2JIEKTPOHHBIE CEpPBUCHI U yciayrd. ColuanbHbIE CETH — OpPTraHU3alUs
KOJUJIEKTUBHOT'O B3aMMOJEHCTBUS U oOMeHa JaHHbIMH. CeTeBOM ITHKET: IMpaBHJia MOBEICHUS B
kubepnpoctpanctBe. I[lpobrema moATMHHOCTH mONydYeHHOW uHGpopMmanuu. OTKpBITHIE
o0pa3oBaTellbHbIE PECYPCHI.

TexHOreHHbIe 1 PKOHOMHUYECKUE YTPO3bl, CBSI3aHHBIE C UCIIOIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TeXHOJIOoTHA. O01I1e mpoo6ieMbl 3amuThl HHGOpMaIuy 1 HHGOPMAITMOHHON
6e3onmacHocti. CpencrBa 3amuThl MHMOPMAMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U
aBTOMAaTU3UPOBAHHBIX HHPOPMALMOHHBIX cucTeMax. [IpaBoBoe oOecnieueHre HH(POPMAIIMOHHON
0€30IacCHOCTH.

[IpenoTBpanieHne HECAHKIIMOHUPOBAHHOTO JOCTyNa K JUYHOW KOH(MUICHIIUATHLHON
uHpOpMaLlUK, XpaHALIEWCs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTpPOWMCTBAX.
Bpenonocnoe mnporpamMMHOe oOecrieueHHe H CrHocoObl OOphOBI ¢ HHUM. AHTHUBHUPYCHBIC



nporpaMmMsl. Opranusanus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [TaponbHas
3aIIMUTa ApXUBA.

Iudpoanue nanHbix. CuMMeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npoctoit
3amensl. [udp Lesaps. [ludp Bwkenepa. Anroputm mudposanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Wudopmanus, nanasle u 3HaHusA. VH(MOpMaIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
oOmiecTse.

HenpepbiBHbIE M AMCKPETHBIE BEIMYMHBI U cUrHanbl. HeoOXxoaumocTh AMCKpETH3aluu
uH(pOpMaLny, IpeHa3HaueHHOM 7151 XpaHEeHUsl, nepeaayn 1 o0padoTKU B IM(PPOBBIX CUCTEMAX.

JIBonyHoe KoauMpoBaHue. PaBHOMEpHbIE M HEpaBHOMEPHBIE KOABL JlEKOAMpPOBAaHHE
COOOLIEHNH, 3alIMCAHHBIX C IIOMOIIbBI0 HEpaBHOMEPHbIX KozoB. Yciosue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJAMPYEMbIX KOJOB C IOMOIIBIO JAepeBa. EAMHUIIBI M3MEpEeHHs] KOJIMYEeCTBa
uHpopmanuuu. AnpaBUTHBIA NOIX0/ K OLIEHKE KOJIMYecTBa MH(OpMaIum.

Cucrtemsl cumcieHus. Pa3BépHyTas 3amuch IENBbIX W JPOOHBIX YMCENl B MO3UIIMOHHOMN
cucreMe cuucieHuss. CBOICTBa MO3MIIMOHHOM 3allUCH YMCNA: KOJIMYECTBO LUGDP B 3alUCH,
IIPU3HAK JCIMMOCTH YUCJIA HA OCHOBAaHHME CHCTEMBI CUMCICHHUA. AJTOPUTM IEPEBOJAA LIEIOTO
yucia U3 P-u4HOM cuCTeMbl CUMCIIEHUS B AECATUUHYI0. AJTOPUTM I1€PEBOAA KOHEUHOU P-u4HOM
IpoOu B AECATUYHYIO. AJTOPUTM IEPEBOA LEIOTO YUCIIA U3 IECATHYHONW CUCTEMBI CYHCIICHUS B
P-nunyro. IlepeBox KoHeuHOW aecATHYHOM ApoOu B P-nuHyto. /IBonyHas, BOoCbMepUYHas U
HIECTHAIATEPUYHAs CHCTEMBI CUHCIICHHS, CBSA3b MEXAY HUMH. ApH(METHYECKHE Olepaluu B
MO3ULMOHHBIX CUCTEMaX CUHCIICHM. TponuHas ypaBHOBELIEHHAs CUCTEMA CUMCIeHUs. JIBOUYHO-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

KonupoBanue TtekctoB. KomupoBka ASCIl. OpnoOGaiitHble koaupoBku. CraHmapr
UNICODE. KomupoBka UTF-8. Ormpenenenne uHOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOILEHUI.

KoaunpoBanue nzobpaxenuii. OuieHka HHPOPMAIIMOHHOTO 00bEMa rpaduyecKUX JTaHHBIX
OpU 3aJaHHBIX pa3pelleHnd U TiyOMHe KoJaupoBaHus LBeTa. L[BeroBble Mojnenu. BexropHoe
koaupoBanue. @opmatsl rpaduueckux Qaitnon. Tpéxmepnas rpaduka. OpakranbHas rpaduka.

KonupoBanue 3Byka. OueHka HMH(OPMAIMOHHOTO 00bEMa 3BYKOBBIX [aHHBIX IpU
3a/laHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3bpiBaTenbHble (HOpMBI (IPEAMKATEHI).
KBaHTOpBI CylIecCTBOBaHUS U BCEOOIITHOCTH.

Jlornueckue omnepanuu. TaOmuikl UCTHHHOCTU. Jlormyeckue BblpakeHus. Jlormueckue
TokJecTBa. Jloka3zaTenbCTBO JIOTMUECKUX TOXKAECTB C TIOMOIIbIO TaOJHMI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEPALUU HaJ MHOXKECTBAMH.

3aKoHbl anredpbl JIOTUKH. DKBHBAJIEHTHBIE NMPEOOPAa30BaHMs JIOTMUECKUX BbIPAXKEHUM.
Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUI.

Jlornueckue (QyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKMX (YHKIMH OT
KOJINYeCTBA apryMeHTOB. [1oJiHbIe CCTEMBI JIOTHYeCKUX (YHKINH.

Kanonnueckue ¢opmbl sornyeckux BblpakeHUH. CoBeplIeHHbIE AU3bIOHKTUBHBIE H
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX ITOCTPOEHUS 110 TaOIUIE HCTUHHOCTH.

Jlornueckue snemMeHTHl B cocTaBe KommnbroTepa. Tpurrep. Cymmarop. MHOropaspsiiHbIin
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHHIO. 3aIIUCh JIOTHYECKOTO BBIPAXKEHUSI 110 JIOTHYECKOM cXeme.

IIpencraBieHye LEIbIX YUCEN B MAMATH KOMIIboTepa. OrpaHUYeHHOCTh AMANa30Ha YUCEN
MpU OrpaHUYEHUM KOJIMYeCTBa paspAnoB. llepenonHeHue paspsigHOil ceTkH. be33HakoBble U
3HAKOBBIE JaHHBIC. 3HAKOBBIN OUT. JIBONYHBII JOMTOTHUTEIBHBIN KOJI OTPULATEIBHBIX YHCE.

[TobuToBBIe nOrMYecKkue omepanuu. Jlornyeckuii, apuMETHUESCKUH M IHKIMYCCKUI
casurd. llluppoBanue ¢ OMOIIBI0 TOOUTOBOH omeparuy «uckmoyaromee MJIN».

[IpencraBneHne BENIECTBEHHBIX YMCEI B IAMATH KOMIIBIOTEPA. 3HAaYaIlasl 4acTh U MOPSIO0K
yucia. JlnanazoH 3HaAUCHHU BeUIeCTBEHHBIX uucel. [Ipo0ieMbl XxpaHeHHsI BEIIECTBEHHBIX YUCEl,



CBSI3aHHBIC C OTPAaHMYEHUEM KOJMYECTBA Pa3psioB. BrIonHEHNE onepanuil ¢ BEIECTBEHHBIMU
YHCIaMHU, HAKOTUIEHNE OMIMOOK MPH BBIYMCIICHUSX.

AJITOPUTMBI U IPOIPAaMMHPOBAHHE

Omnpeznenenre BO3MOXKHBIX PE3yJIbTATOB PabOThI MPOCTEHININX aJrOPUTMOB YIPABICHUS
VCIIOJHUTEIIIMA WM BBIYUCIMTEIBHBIX alrOpUTMOB. OmpenencHue HCXOAHBIX JAaHHBIX, IIPU
KOTOPBIX QJIFOPUTM MOXKET AaTh TPeOyeMblIil pe3ybTarT.

Otanbl pelieHus 3afad Ha Kommblotepe. MHCTpyMeHTanpHBIE CpENCTBa: TPaHCIATOD,
OTJIaYMK, TpopuIrpoBIIMK. KOMIHUIAIMS 1 HHTEpIIpeTaIus IporpaMM. BUpTyalibHbIe MallIMHBL.

WuterpupoBanHas cpena pa3paboTku. Meroxabl omiiaiaku nporpamm. lcmonb3oBaHue
TpaccupoBOYHBIX Tabmuu. OTiiagouHblii BbIBOJ. [lomiaroBoe BbINOJIHEHHME IPOrpaMMbl. Touku
ocTaHoBa. [IpocMOTp 3HaUYEHNI IEPEMEHHBIX.

S3pik nporpammupoBanust (Python, Java, C++, C#). Tumbl JaHHBIX: IEIOYHUCICHHBIC,
BELIECTBEHHBIE, CUMBOJIbHBIE, JIorHueckue. Bersnenus. Cnoxuble ycnosus. LIUKIbI ¢ ycioBueMm.
[{uxibl 10 nepemMeHHol. B3anuMo3aMeHseMOCTh pa3IMYHbIX BUJOB LUKIOB. MIHBapHaHT 1uKIIa.
CocraBieHHe IUKIIA C HUCIIOJIB30BAHUEM 3apaHee ONPEASIIEHHOTO MHBApUaHTa UKJIA.

HoxymentupoBanne nporpamm. Mcnosib3oBanue kommeHTapueB. [loaroroBka onucanus
IIPOrpaMMbl U HHCTPYKLUU AJIS IIOJIb30BATENs.

ANropuT™MBI 00paOOTKM HATYpANbHBIX YHCEN, 3alMCAHHBIX B TO3HWIMOHHBIX CHCTEMAax
CUMCIIEHUS: pa30ueHHe 3alucu 4YMciaa Ha OTHeNIbHble LUQPbI, HAXO0XKIEHHE CYyMMbl U
npou3BeAeHus Hpp, HAXOXKICHHE MAaKCUMaJIbHON (MUHUMAIBHON) U PHI.

HaxoxneHne Bcex IMPOCThIX YUCEIl B 3alaHHOM auanasoHe. IIpencrasienue yncia B BUzie
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BE/ICHUS B CTEIIEHbD.

OO6paboTka JaHHBIX, XpaHAMUXcs B ¢aitnax. TekcTtoBble n 1BoMuHbIE (aiinbl. DailoBbie
nepemeHHbIe ((aitioBbie ykazarenu). Urtenue u3 aitna. 3anuce B dait.

Pa3z6uenune 3amaun Ha noazanauu. Iloxmporpammsl (mpoueaypsl 1 GpyHKuuu). Pexkypeus.
PexypcuBHbie 00bekThl (ppaktansl). PexypcuBHble mpoueaypsl u ¢yHkuuu. Mcmonb3oBaHue
CTEKa JJIs1 OpraHU3alU1 PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanne cTaHAapTHOW OHOMMOTEKM s3bIKa MporpammupoBanud. lloaxmroueHue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYNbHBIA NPUHLIMIT TTOCTPOEHUS
POrPaMM.

Yucnennsle MeToAbl. TouHoe W MpUONMKEHHOE pelieHus 3ahadu. YHCIeHHbIE METOMAbI
pelleHus ypaBHEHM: MeToja 1epedopa, MEeTOJA IOJIOBUHHOro jeneHus. I[lpubnmxénHoe
BBIYUCIICHUE JUIMH KPUBBIX. Bbruncienue romaaeid Guryp ¢ moMoIblo YMCIEHHBIX METO/I0B
(MeToa mpSAMOYTOJILHUKOB, MeTo1 Tpanenuil). [lonck makcumyma (MUHHMYyMa) QYHKIIUH OJTHOM
NIEPEMEHHOI METOI0M IIOJIOBUHHOTO JIEJIEHUS.

OO6paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe QYHKIMH A3bIKa TPOrPAMMUPOBAHUS JUIS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSBJICHUM CHMBOJIa B CTpOKE, pa30MeHHe CTPOKHM Ha CJIOBa IO MPOOEbHBIM
CHUMBOJIaM, IIOUCK MTOJICTPOKH BHYTPHU AAHHOM CTPOKH, 3aMEHA HAlIEHHOW MOJICTPOKH Ha IPYTYIO
CTpoKy. ['eHepanus Bcex CJIOB B HEKOTOPOM aj¢aBUTE, YIOBIETBOPSAIOMINUX 3aJaHHBIM
orpannueHusM. [Ipeobpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl U MOCIEAOBATENbHOCTH 4YHceNl. BbruncieHue 0OOOIMIEHHBIX XapaKTEPUCTHK
AJIIEMEHTOB MAcCHBA WJIM YHWCIIOBOHM IOCIIEN0BATEIBHOCTH (CyMMBI, NPOMU3BEICHMS, CPEIHETO
apu(QMEeTUYECKOr0, MUHHUMAJIBHOTO U MAaKCHUMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YIOBJIETBOPSIOLIUX 3alaHHOMY yCJIOBHIO). JIMHEMHBIN MOUCK 3alaHHOTO 3HAUYEHUS B MAaCCHUBE.

CoprupoBka onHOMepHOro maccuba. IIpocTbie MeTOIbl COPTUPOBKM (METOJ Iy3bIPbKa,
METOJ BBIOOpaA, COPTHPOBKa BcTaBkaMmu ). COPpTHPOBKA CIUsHUEM. bbIcTpas copTHpOBKa MaccuBa
(anroputm QuickSort). /IBOMYHBIH MOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHbIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MACCHBA IO 3aJaHHBIM IIPaBHJaM, IOUCK JJEMEHTA B



JIBYMEPHOM MAaCCHUBE, BBIYHMCIEHUE MAKCUMyMa (MHHMMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOIO
MacCHBa, MIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MAaCCHBA.

NupopMmannoHHbIe TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u ¢popmaruposanue. I[Iposepka opdorpaduu u
rpaMMaTuky. CpeacTBa IOMCKA M aBTO3aMEHBI B TEKCTOBOM ITpoLeccope. Vcnonb30Banne CTUIEH.
CTpyKTypupOBaHHbIE TEKCTOBBIE JHOKyMeHThL. CHOCKH, ornaBienue. KomekruBHas pabora c
JOKyMEeHTaMu. VIHCTpyMEHTBI pelieH3UpOBaHus B TEKCTOBBIX Mpoleccopax. ObadHble CEpBHCHI.
HenoBass mnepenucka. Pedepar. IlpaBuna UUTUPOBAaHUS WMCTOYHUKOB U odopmiieHus
6ubnuorpaduueckux ccbutok. OpopmiieHHe CIUCKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEPCTKOM TekcTa. TexHHueckue cpeacTBa BBoja Tekcra. Crenuanu3supoBaHHBIE CPENCTBA
pPENAaKTUPOBaHUS MAaTEMAaTUYECKUX TEKCTOB.

Amnanm3 ganabeix. OCHOBHBIC 3314l aHAIN3A JJaHHBIX: IPOTHO3UPOBAHKE, KITACCHU(PUKAIIHS,
KJIaCTEpU3allks, aHAJIN3 OTKJIOHeHuH. [locienoBaTenbHOCTD pellIeHUs 3ajad aHajln3a JaHHBIX:
cOOp TMEepBUYHBIX JTAaHHBIX, OYMCTKA M OLEHKAa KauyecTBa MAHHBIX, BHIOOp W/MIHM TOCTPOCHHE
MoJeNu, NpeoOpa3oBaHUE MAAHHBIX, BU3yadW3alMs JaHHBIX, HMHTEPIpETalUs pe3yJbTaToB.
[IporpaMMHBIE CpeICTBA W HMHTEPHET-CEPBUCH ISl 0OpabOTKM W TPEACTABICHUS JIaHHBIX.
Bonbime nannele. Mammnanoe oOyuenue. MHTemeKTyaabHbli aHanu3 JaHHbIX.

AHanu3 JaHHBIX C TIOMOILIBIO IEKTPOHHBIX TaOMuL. BbluncieHue CymMMBbl, CpPEIHEro
apupMeTHuecKkoro, HauOosbLIero (HAUMEHBLIEr0) 3HA4YEeHUs JMana3oHa. Bwlumcienue
Kod(puIeHTa KOPPENSIUH ABYX DPSIOB HaHHBIX. [locTpoeHue CTONOYaThIX, JTMHEHYATHIX U
KpyroBbix auarpamm. [loctpoenue rpagukos Gpynkuuil. [Tonbop nuHum TpeHaa, pemeHue 3aaay
IPOrHO3UPOBAHUS.

YucneHHoe pellleHHe YpaBHEHUH € MOMOINBIO0 1ojadopa mapamerpa. ONTUMHU3AIMS Kak
MOMCK HAWIy4YIlero pelleHus B 3aJaHHbIX ycioBusx. lleneBas ¢yHKuMsA, orpaHHUYEHUS.
JlokanbpHble W TJIOOATBHBIM MUHMMYMBI LieleBOM (yHKIMM. PemeHue 3amauy onTUMH3ALMU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHILI.

11 KJIIACC

Teopernuyeckue 0CHOBbI HH(POPMATHKH

Teopernueckre MOAXOJbl K OLEHKE KOJIMYeCTBa HMH(POpPMAaLMU. 3aKOH aJIUTUBHOCTHU
uHpopmanuu. Gopmyna Xaptiu. Mapopmanus u sepositHocTs. @opmyna IllenHoHa.

Anroputmsl cxatus gaHHbelx. Anroput™m RLE. Anroputm Xapdmana. Anroputm LZW.
ANTOPUTMBI CKaTHSl JAaHHBIX C TOTEPSMH. YMEHbBIIEHHE TIIyOWHBI KOIMPOBAHUS IBETA.
OcHoBHble uaeu anroputmos cxatus JPEG, MP3.

CKOpOCTh Tiepefayn JAaHHBIX. 3aBHCUMOCTh BPEMEHHU Tepeladd OT HH(OPMAIMHOHHOTO
00bEMa JTaHHBIX M XapaKTEPUCTHK KaHama CBs3U. [IpUYMHBI BO3HMKHOBEHUS OIIMOOK NpHU
nepenaye AaHHbBIX. Kobl, MO3BOISIONINE OOHAPYKUBATh M UCTIPABIIATH OMIMOKH, BO3HUKAIOIINE
npu nepegaye naHHbIX. PaccrosHume Xsmmunra. Koauposanue ¢ moBTopeHneM O6uTOB. Kojibl
X3MMUHrA.

Cuctembl. KommnoneHTsl cucteMbl M uX B3aumojeictBue. CucreMHbli 3¢ QexT.
VYnpasnenue kak nHGOpMAITMOHHBIN TTporiecc. OOpaTHas CBA3b.

Mogenn u  mogenupoBanue. llens  mopenupoBanus.  COOTBETCTBHE — MOJENH
MOJIEIIUPYEMOMY OOBEKTY WIIH TPOIECCy, e MoJaenupoBanus. DopManu3anus MPUKIaTHBIX
3a1ad.

[IpencraBiaeHne pe3ynbTaTOB MOJENMPOBAHUS B BHAE, YAOOHOM sl BOCHPHUSATHUS
yenoBekoM. [ paduueckoe mpeacTaBieHue JaHHBIX (CXEMBbI, TaOIHIIbI, TpaduKn).

I'padpr. OcHoBHBle TOHsATHA. Buawsr rpados. Omnmcanue rpadoB C MOMOIIBI0 MaTPHI]
CMEXHOCTH, BECOBBIX MAaTpHI], CIIMCKOB CMEXKHOCTH. PelieHHe anropuTMHUYECKUX 3ajad,
CBSI3aHHBIX C AQHAJIM30M IpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MyTH MEXAY BepIIMHAMH rpada,



ONpeCIeHNEe KOJIWYECTBA PpA3JIMYHBIX IIyTEHM MeXAy BEpIIMHAMM OpPHUEHTUPOBAHHOTO
AIUKIINYeCKOro rpada).

HepeBws. bunapuoe nepeo. JlepeBbs nmoucka. CriocoObl 06xoaa aepesa. [Ipeacrasienue
apu(MEeTHUECKUX BBIpRXEHUH B BHJE JepeBa. J[MCKpPEeTHbIE UTPHI JABYX WIPOKOB C IOJTHOMN
uHpopmauueil. Ilocrpoenue nepeBa nepedbopa BapHaHTOB, ONMCAHME CTPATETMU WIPbl B
TabIMuHOM (hopMe. BBHIUTPHINIHBIE U TPOUTPHIIIHBIE TTO3ULUHU. BBHIUTPHIIIHBIE CTPATETHH.

CpenctBa HCKyCCTBEHHOrO UHTEIIEKTa. CepBUCHI MAIMHHOIO IIEPEBOA U PACIIO3HABAHUS
yctHOM peun. KoruutusHble cepBUCH. MaeHTHUKAIMS 1 TTOUCK N300paykeHH, pacrio3HaBaHHe
mun. CamooOyvaromuecst cucTeMbl. VICKyCCTBEHHBIH MHTEIUIEKT B KOMIIBIOTEPHBIX WIpax.
M cnonb30BaHue METOI0B HCKYCCTBEHHOTO MHTEIJIEKTA B 00yUaromux cucremax. Mcnonap3zoBanue
METO/I0B HMCKYCCTBEHHOTO MHTEIJIeKTa B poOoToTexHuke. MHrepHer Bemiei. IlepcriekTuBbl
Pa3BUTHSI KOMIIBIOTEPHBIX MHTEJUIEKTYallbHbIX cucTeM. HelipoHnHsle ceTu.

AJITOPUTMBI U IPOTPAaMMHPOBAHHE

dopmanu3anus NOHATUS anroputMa. MammHa TeropuHra Kak yHMBEpCAJIbHAas MOJENIb
Boluncienuil. Teauc Yeépua—Twropunra.

OneHka CI0XKHOCTH BblYMCICHUI. Bpems paboTbl 1 00bEM HCNONB3yeMON NaMSTH, UX
3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OIEHKa AaCHMITOTHYECKOH CJIOXKHOCTU
QITOPUTMOB. AJITOPUTMBI TTOJMHOMHAIBHOHN cloxHOCTH. [lepebopubie anroputmsl. [Tpumepst
Pa3IMYHBIX AJITOPUTMOB PELICHUS OJHOM 3a7a4d, KOTOPbIE UMEIOT PA3JIMYHYIO CIOXKHOCTb.

Ilouck mnpoCTBIX 4YHCEN B 3aJaHHOM JUalla30HE C IIOMOINBK aJITOPUTMA «PELIETO
Opatochenay.

MHoropa3psgHble eJble YUCIIa, 3a/1a41 JITUHHON apu(METHKH.

CrnoBapu (accouuMaTHBHBIE MacCHBBI, OTOOpaxeHus). Xom-Tabmuuel. IlocTpoeHune
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTa.

Crexu. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO BhIpa)keHUs. Bbruncienune apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU Popme.

Ouepenu. Mcnonp30Banne ouepeu A1l BpEMEHHOIO XpPAaHEHUS IaHHBIX.

Anroput™mbl Ha rpadax. IloctpoeHne MHMHMMAJIBbHOTO OCTOBHOIO JI€peBa B3BEIIEHHOI'O
CBSI3HOTO HEOPHUEHTHpPOBaHHOro Tpada. KommuecTBo pasnuyHbIX MyTel MeXAy BepIIMHAMH
OpPUEHTUPOBAHHOTO AlUKINYecKoro rpada. Anroputm JleWKCTpsl.

JepeBbs. Peanuzanus epeBa ¢ MOMOIIbIO CCBIJIOYHBIX CTPYKTYp. /IBonuHbIe (OMHApHBIE)
nepeBbst. [locTpoeHue nepeBa A 3aJaHHOTO apu(METHUYECKOro BbIpakeHUs. PekypcuBHbIE
IrOpUTMBI 00X0/1a fepeBa. Mcnonb30BaHMe CTeKa U ouepean A 00Xo0/1a AepeBa.

JlnHaMpueckoe MNpOrpaMMHpPOBAaHME Kak METOJ pEHIeHUs 3alad € COXPaHEHHEM
IIPOMEXYTOUHBIX  PE3yJbTATOB.  3aJaud, pellaeMbple ¢  IOMOLIbIO  JUHAMHUYECKOTO
IIPOrPaMMUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (DYHKIMHA, MOJICYET KOJIMYECTBA BAPHAHTOB,
3a/1la4i ONTUMH3ALIH.

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IporpaMMupoBaHuH. OOBEKTHI U KIIACCHI.
CoiicTBa n MeTo/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MoaxoAa. HKancynsauus, HaclieJoBaHue, MoJIuMophusm.

Cpenpl ObicTpoit pazpaboTku mporpamM. [IpoexktupoBaHue HHTEpdeiica Mob30BaTeNs.
Hcnonp30BaHre TOTOBBIX YIPABIISEMBIX JIEMEHTOB JIJIsl IOCTpOEHUsI HHTepdeiica.

00630p A3bIKOB IporpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHUpPOBAHUS.

HNHpopManoHHBIE TEXHOJIOTHH

Oransl KOMIBIOTEPHO-MATEMaTHYECKOT'0 MOJICIMPOBAHUS: TOCTAHOBKA 3a/1a4H, pa3paboTKa
MOJIEIM, TECTUPOBAHWE MOJENH, KOMIIBIOTEPHBIA OKCIEPUMEHT, aHaJN3 pe3yJbTaToOB
MOJIETTMPOBAHUS.

Jluckpernsanyss NpU MAaTEMaTUYECKOM MOJEIUPOBAHUU HEMNPEPBIBHBIX ITPOLECCOB.
MogenupoBanue JABWXKEeHHA. MoJenupoBaHie OWOJIOTHYECKUX CHCTEM. MaremaTtudyeckue
MOJIEJIM B OKOHOMHKE. BpIncIuTeIbHbIE SKCIIEPUMEHTHI C MOAETISIMHU.



OG6paboTka pe3yJbTaTOB »JKCHepuMeHTa. MeTon HauMeHbIUX KBaapaToB. OleHKa
YHCIIOBBIX TAPAMETPOB MOJICIIUPYEMBIX OOBEKTOB H IPOIIECCOB. BoccTaHOBICHHE 3aBUCUMOCTEH
10 pe3yJIbTaTaM 3KCIEPUMEHTA.

BepostHocTtHble Monenu. Metonsl Monte-Kapno. MMurtanmoHHoe MOAEIMPOBAHUE.
CucrteMbl MacCcOBOT0 00CITYKUBAHMSL.

Tabmuunsle (pensiuvoHHbIE) Oa3bl AaHHBIX. Tabnuua — mpencTaBlieHHE CBeIEHHH 00
OIHOTHIHBIX 00BekTax. Ilone, 3ammch. Kimrou tadmuipl. Pabota ¢ roroBoii 0a30i JaHHBIX.
3anonuenue 6a3bl gaHHBIX. [lonck, copTupoBKa U GUIBTpaAIMA JaHHBIX. 3alpOChl Ha BEIOOPKY
JaHHBIX. 3aIpOCHI C MapaMeTpaMy. Beraucisemsie oI B 3a11pocax.

Muorortabnuunbsie 0a3bl AaHHBIX. THUIBI CBA3EH MeXAy Tabmunamu. BHemHHMN KITod.
[lenocTHOCTB 0a3bl JaHHBIX. 3aIIPOCHI K MHOTOTA0IMYHBIM 0a3aM IaHHBIX.

WNHuTtepreT-npriioxkenus. [lonsaTre o cepBepHON U KIMEHTCKOM 4acTAX canTa. TexHOJIorus
«KJINEHT — cepBep», €€ T0CTOMHCTBA U HegocTaTku. OcHOBSI si3bika HTML 1 kackaaHbIX TaOmuI
cruieit (CSS). Crienapun Ha s3bike JavaScript. @opmMel Ha BeO-CTpaHHIIE.

Pa3merenue Be6-caliToB. Yciyra XocTUHra. 3arpyska (aiiaoB Ha cailT.

BBoa m300paskeHMid C MCIOJIIB30BAaHUEM PA3IMYHBIX HUPPOBBIX YCTPOUCTB (LM(POBBIX
¢doroanmnapaToB ¥ MUKPOCKOIIOB, BUIEOKaMEp, CKAHEPOB U JIPYrux ycTpoHcTB). I'paduueckuit
penakrop. Pa3zpemenne. Kanpuposanue. Mcnpasinenne nepcnektusbl. [ nctorpamma. Koppekuus
ypoBHeH, Koppekuus Isera. OOecrBeunBaHUE LBETHBIX H300paxenuil. Peryms. Paborta c
oOnactsMu. OUIbTPHIL.

Msuorocinoiiable u3o0paxenus. TekctoBele ciaou. Macka cnos. Kananel. CoxpaHeHue
BbIZIcIeHHOW oOnactu. IloaroroBka winmocTpanuii  aisi  BeO-callTOB.  AHUMHUPOBAHHBIC
U300pakeHMsl.

Bekropnas rpaduka. [lpumutubsl. M3meHeHue mopsiaka 3JI€MEHTOB. BbIpaBHUBaHUE,
pacnpenenenue. I'pynnuposka. Kpusbeie. @opMaTel BEKTOPHBIX PHUCYHKOB. lMcrosib3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHUI.

[TpyHIMIIBI TOCTPOEHUS M PENAKTUPOBAHUSA TPEXMEPHBIX Mojeseld. CeTOuHbIE MOJEIN.
Marepuansl. MoaenupoBaHue HCTOUHUKOB ocBeleHus. Kamepsl. AqautusHble TexHoaoruu (3D-
npuHTepsl). [ToHsTHE O BUPTYallbHON PEANbHOCTH U JIOTIOJIHEHHON pPealbHOCTH.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 THOOPMATHUKE
(YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTb M CHOCOOHOCTH OOYYaOLIMXCS
PYKOBOJICTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEN MO3UIMEN TMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAINI, TIO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH, COOTBETCTBYIOIIUX TPAJAULINOHHBIM
LEHHOCTSAM POCCHICKOro 0o0IIecTBa, pacHIMpPEHUE KU3HEHHOTO OMbITA U OIbITa ACSITETLHOCTU B
nporecce  peainu3alli  CPeACTBAMH  y4yeOHOTO  IMpeaMeTa  OCHOBHBIX — HaIllpaBJICHHUN
BOCIUTATEIbHON JESATEIIbHOCTH.

B pesynbprare m3yueHus WHPOPMATUKHA Ha YpOBHE CpeaHEro oOmiero obOpa3oBaHUS Yy
oOyuaromerocst OyayT chopMHUpPOBaHbI CIIEAYIOIINE JUYHOCTHBIE PE3YIbTAThI:

1) rpa:ka1aHCKOro BOCHUTAHMS:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOA3aHHOCTEH, yBakKeHHE 3aKOHA U
NPaBOMOPSIIKA, COOJIOACHHWE OCHOBOMONATalOIUX HOPM HWHGOPMAMOHHOTO TIIpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTh TIPOTUBOCTOSITH HJIEOJIOTHH JKCTPEMH3Ma, HAIMOHAIM3Ma, KCEHO(POOHH,
TUCKPUMHUHAIIMKM TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IPU3HAKAM B
BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIICHHWE K MCTOPUYECKOMY HACIIEIHIO, TOCTHXKEHUsM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTUSX, IIOHUMaHHe 3Ha4eHHs WH(OOPMATUKH KaK HAyKd B IKH3HU
COBPEMEHHOT0 00I11eCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIE B C€TH VIHTEepHET;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs O3CTETUKY HAYYHOTO H TEXHHUYECKOTO
TBOPUYECTBA;

CIOCOOHOCTh BOCIIPUHUMATD Pa3JIMYHBIE BHJBI UCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpPMHPOBAHHOCTH 3/I0POBOT0 U OE€30MACHOT0 00pa3a JKU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO, B TOM UHCJIE 3a CUET COOIIOICHHS TPEOOBaHMI 0€30MacHOM dKCIUTyaTalluu
cpeacTB MHGOPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTU;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K aKTHBHOU JESITETFHOCTUA TEXHOJIOTHUECKOHN M COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATE TAKYIO JESTSIIEHOCTD;

uHTepec K chepam mpodeCCHOHATBHONM AEATeIhbHOCTH, CBA3aHHBIM C HH()OPMATHKOIM,
POrPaMMHUPOBAHUEM M WH(POPMAITMOHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMHM Ha JOCTHKCHHSIX
HAayKd WHGOPMATUKH W HAYYHO-TEXHHUYECKOTO IMpOrpecca, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyytiei npodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KHU3HU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

OCO3HaHHE II00abHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U IMMyTeH UX pEelIeHUs, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH HH(DOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JOCTIKEHHUSIM HAYYHO-TEXHUYECKOT O ITPOrpecca v 00IECTBEHHOM PAaKTHKH, 32
CuéT NOHUMAHUS pPONM HHGPOPMAMOHHBIX PECYpCOB, WH(POPMAIIMOHHBIX IPOLECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBHIX HU(POBOH TpaHChOpMALUU MHOTUX chep >KU3HU
COBPEMEHHOT0 O0IIECTBa;

OCO3HAHME IICHHOCTU HAyYHOW AEATENbHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpomecce moCTMKEHHMS JMYHOCTHBIX PE3YJbTaTOB OCBOGHHUS TPOTPAMMBI IO
uHpOpMaTUKe y  OOydYalOIIMXCS  COBEPIICHCTBYETCS ~ AMOIMOHAIBHBIA  HHTEIUICKT,
IpeAIoJIararoui chOpMUPOBAHHOCTD:

CaMOpeTyJIMPOBaHMUsI, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE IPUHUMATH OTBETCTBEHHOCTD
3a CBOE MOBENIEHHE, CIIOCOOHOCTh aTalTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHUSIM U TIPOSIBIISTH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHD)KEHHUIO IENIU U yCIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHCTBOBATH, HCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHUE IPYTHUX,
YUUTHIBATH €r0 MpPHU OCYIIECTBICHUHM KOMMYHHMKALMH, CIIOCOOHOCTH K COYYBCTBHIO H
COIIEPEKHBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH BBICTPAMBATh OTHOLICHUS C IPYTHMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbrare usydeHuss mHQOpPMATHKH HA YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS Y
oOydaromerocss OyayT cGhOpMHUPOBAHBI MeETampeIMETHbIE pEe3yNbTaThl, OTPAKEHHBIE B
YHHUBCPCAJIbHBIX y‘I€6HBIX HeﬁCTBHHX, a UMMCHHO — IMO3HAaBATCJIbHBLIC YHUBCPCAJIBHBIC y‘-IC6HI>I€
NEHCTBUS, KOMMYHHKAaTHUBHBIE  YHHUBEpCAJIbHbIE  yueOHble  JEUCTBUA,  PEryJsTHBHBIC
YHUBCPCAJIbHBIC y‘-I€6HI>IC I[CflCTBI/IS[, COBMECTHAsA ACATCIIBHOCTD.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBbIe JIOTHYECKHUE eI CTBHS:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJIMBATb CymeCTBeHHBIfI IIPU3HAK HUJIM OCHOBAHUSA IJId CPAaBHCHUA, K.]'IaCCI/I(l)I/IKaI_H/II/I
1 0000IIEeHMS;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX IOCTHKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U TPOTUBOPEUMS B pacCCMaTPUBAEMBIX SIBIICHUSX;

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBLI B JACATCIbHOCTb, OLUCHHWBATH COOTBCTCTBUEC PEC3YJIbTATOB ICIIAM,
OIICHUBATh PUCKH MOCIEACTBUI JESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCIOBHMSIX pEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

Ppa3BUBATH KPCATHUBHOC MBIINIJIICHHUE IIPU PCIICHHUU JKU3HCHHBIX HpO6J’I€M.

2) 6a30BbIe HCCIEI0BATEILCKHE TeHCTBUS:

BIIJICTh HABBIKAMHU YUEOHO-HCCIICIOBATEIHLCKON M MPOCKTHOM NEATeTbHOCTH, HaBBIKAMHU
pazperieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETLHOMY ITOMCKY METOJ/IOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHNS,

OCYHICCTBJIATL PA3JIMYHBIC BUABI ACATCIIBHOCTU II0 IMOJIYYCHHIO HOBOI'O 3HAaHUA, Cro
WHTEPIPETAINH, MPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIHSIX, B TOM
YHUCJIC ITPU CO3AaHUHN y‘ICGHLIX " COLIMAJIBHBIX ITPOCKTOB,



(bopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYIHOW TCPMUHOIOTHEH, KITIOYECBBIMH
HNOHATUAMHU U MCTOJaMHU,

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATEIILHOW JEATEIILHOCTH U
JKU3HCHHBIX CUTYAlUAX,

BBISIBIISITh IPUYMHHO-CIICJACTBEHHBIC CBSI3M M aKTyaJlM3HpOBAaTh 3ajady, BBIIBUTATh
THUIIOTE3Y eé peIICHUA, HAXOAUTH apryMCHTBI AJId JOKa3aTC/IbCTBA CBOUX yTBep)KﬂeHHﬁ, 3a1aBaThb
napameTpbl ¥ KPUTEPUH PEIICHUS;

AHAJIM3UPOBATD IMMOJTYYCHHBIC B X0 € pCHIICHUA 3a/]a4r pC3YJIbTAThl, KDUTUUCCKU OLICHUBATDH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

AaBaThb OICHKY HOBBIM CUTyallUIM, OUCHHUBATb HpI/IO6peTéHHblf/'I OIIBIT,

OCYILECTBIISATh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
pOoECCUOHATIBHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHUS B  TIO3HABATCIBHYID M  INPAaKTHYECKYl0  00JacTu
KU3HEACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BbIIBUI'aTb HOBBIC HWACHU, NpEAjiaraTb OPUTHMHAJIIBHBIC IMOAXOJbl W PCHICHHA, CTABUTH
npoOJIeMBI M 33]1a4H, IOITYCKAIIINE aIbTCPHATUBHBIC PEIICHUSI.

3) padora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJYy4YCeHUS HMH(OpPMANMM W3 KMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITCIILHO ~ OCYIISCTBJISTh IOWCK, AaHAW3, CUCTEMATH3AIMI0 ¥ HWHTEPIPETAIHIO
UHPOPMAIIUU Pa3IMYHBIX BUJIOB U ()OPM MPEIICTABIICHUS,

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHUS MHPOPMALIMHU U LIETEBOI
ayJIMTOPUH, BRIOUPAs ONTUMAIEHYIO (OPMY MPEACTABICHUS U BU3yallU3allnu;

OCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBUE IMpaBOBbBIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

HCIIOJIB30BAaTh CpCACTBa HHq)OpMaHHOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pEIIeHUHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 33a4 C COOJIIOJIEHHEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, IPaBOBbIX U
ATHUYECKUX HOPM, HOpM WH(OPMAIIMOHHON O€30MMacHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALIMOHHON
0e30MacHOCTH TUYHOCTH.

KoMMyHUKaTHBHBIE YHHBepcaJabHble Y4eOHbIe qelicTBHSA

1) oOmenue:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCeX cdepax KU3HH;

pacro3HaBaTh HeBepOalbHBIE CpENCTBA OOIICHUS, MMOHUMAaTh 3HAYEHHE COIUATBHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHUIKN KOHMIUKTHBIX CUTYAIM U CMSITYaTh KOH(DIUKTHI,

BJIQJIETh PA3IMUYHBIMH CIIOCOOAMH OOIICHUS U B3aMMOJICHCTBHS, apTyMEHTUPOBAHHO BECTU
JINAJIOT, YMETh CMTYaTh KOH(JIUKTHBIE CUTYAINH;

Pa3BEPHYTO U JIOTUYHO M3JaraTb CBOK TOYKY 3pPEHHUS C MCIOJIb30BAHMEM SI3BIKOBBIX
CPEJCTB.

2) coBMeCTHaA eSITeJIbHOCTh:

MOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBHUIYATHHOU PaOOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KIOT0 YieHa KOJIJICKTHBA,

MPUHUMATh LIETU COBMECTHOM JESTeNbHOCTH, OpPraHW30BBIBATH M KOOPIUHUPOBATH
JIEUCTBUSA IO UX TOCTHKEHUIO: COCTABJISITh IUIAH JEHCTBUH, paCIPEIeNATh POJIM C YUETOM MHEHHI
YYaCTHHUKOB, 00CYKIIaTh PE3yIbTaThl COBMECTHOW PaOOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJIOT0 yJYacTHHKA KOMaH/Ibl B OOIIMI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;



IpeajiaraTh HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTyaLHUsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKECHHE, OBITH MHUIIHATHBHBIM.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JedcTBUA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYyIHUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIBHON JACSITENHLHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUS MPOOIEeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsM;

pacuMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANIOYTEHUH];

JieNlaTh OCO3HAHHBIN BBIOODP, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOH IPYIUIIMH B PA3HBIX 00JIaCTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyIbTATOB LETISIM;

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
¥ MBICJIUTENBHBIX TPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHH, HCITOJIB30BaTh MPUEMBI pedIeKCHA
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO pelleHMS;

OILIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U apI'yYMEHTHI JPYTUX MIPH aHATIU3€ Pe3yJIbTaTOB AEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

NpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3€ PE3yJIbTAaTOB JACSITEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UITUH JPYTOTO YeIOBEKa.

MNPEAMETHBIE PE3YJIBTATHI

B mnponecce usyuenuss kypca HHGOpPMATUKH YriayOn€HHOTo ypoBHA 6 10 Kaacce
oOyyaromuMucs OyIyT JOCTUTHYTHI CIEAYIOLINE TPEIMETHBIE PEe3yIbTaThI:

BJIaJICHUE TPEJICTABICHUSIMA O POJM HH(OpPMAIMM M CBS3aHHBIX C HEH NPOIIECCOB B
OpUpoJie, TEXHUKE U OOIIecTBE, MOHATUAMU «UHPOpPMALUL», «UH(POPMALMOHHBIM HpoIecc,
«CUCTEMa», «KOMITOHEHTBI CHUCTEMBI», «CUCTEMHBIH 3(PPEeKT», «MH(POPMAIMOHHAS CHUCTEMay,
«CUCTEMa YTIpaBIICHUS;

BJIaJICHNE METOJaMHU IOWCKa WHPOpManuu B ceth VIHTEepHET, yMEHHWE KpPUTHUYECKH
OLIEHUBATh HH(OPMAIIHIO, TIOTYUECHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepH30BaTh OOJBIINE JaHHbIC, MPUBOAUTH TNPUMEPHl HCTOYHHUKOB HX
NOJYYeHHUsT M HAIPaBICHHS MCIIOJIb30BAHMs, YMEHHE KJIACCH(PHUUIMPOBATH OCHOBHBIC 3a7aul
aHaM3a JaHHBIX (IPOrHO3MpOBaHME, KiaccuUKalMs, KIacTepu3allvs, aHaJU3 OTKIOHEHMI),
NOHMMATh IOCIIEI0BATEIBLHOCTh PEIICHHs 3a/lau aHalM3a JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYMCTKAa W OIICHKa KadecTBa JAHHBIX, BHIOOp W/WIM TIOCTPOCHUE MOJCIH, TpPeoOpa3oBaHUE
JAHHBIX, BU3yaJIH3alus JaHHBIX, HHTEPIpPETalus pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIINHA Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA;



BJIAJICHUE HaBbIKAMM pabOThl C ONEPAllMOHHBIMM CHCTEMAMH, OCHOBHBIMHM BHUJaMHU
POTPaMMHOTO OOecTieueHHs I peleHns yueOHBIX 3a/1a4 110 BEIOPAHHOH CIIeIaT3aliH;

HaJIMYue TPEICTABICHUNA O KOMIIBIOTEPHBIX CETSIX U UX POJM B COBPEMEHHOM MHpE, O
0a30BbIX MPHUHLMIAX OPraHMU3alUU W (DYHKIIMOHHPOBAHUS KOMIBIOTEPHBIX ceTed, 00 o0mmx
NPUHIUNAX pa3pabOTKU U PYHKLMOHUPOBAHUS UHTEPHET-TIPHIIOKEHUIH;

NOHMMAaHHE yrpo3 MHPOPMALMOHHON O€30MaCHOCTH, UCIIOIB30BaHUE METOAOB U CPENICTB
IPOTUBOACHCTBUS STHM YIrpo3aM, COOJIOZEHHE Mep O€30IaCHOCTH, MPeloTBPAILAIOLINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHAIBHBIX JaHHBIX, COOMIO/eHHEe TPeOOBaHUN TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI MPU paboTe ¢ KOMIbIOTEPAMH M APYTUMH KOMIIOHEHTaMU LIU(GPOBOro
OKpY’>KEHUS, NMOHMMAaHHE IPABOBBIX OCHOB HCIIOJNIb30BAaHUS KOMITBIOTEPHBIX Iporpamm, 0a3
JAHHBIX U paboThl B ceTH MHTEepHeT;

NOHMMAHUE OCHOBHBIX MPUHLUIIOB AUCKPETU3AllUM Pa3IUYHbIX BHUAOB HH(pOpManuu,
yYMEHHUE OIpeneNnsaTh UH(POPMALMOHHBI 00bEM TEKCTOBBIX, I'paMUEeCKUX U 3BYKOBBIX JIaHHBIX
IIpU 33JJaHHBIX NTapaMeTpax IUCKPETH3alui, YMEHHUE OIPENEISATh CPEIHIOI CKOPOCTh Mepelaun
JTAaHHBIX, OLIEHUBATh H3MEHEHHE BPEMEHU Iepeiaun PH U3MEHEHUH UH(OPMALIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTHK KaHaia CBS3U;

YMEHHME HCIONb30BaTh IIPU PEIICHUM 3aJad CBOMCTBA MO3MLIMOHHOM 3alUCH YHCElN,
aIropuT™Ma IOCTPOCHMS 3alUCH 4YHCJIA B TMO3UIMOHHOW CHCTEME CYHUCIEHUS C 33JaHHBIM
OCHOBaHHUEM U ITOCTPOCHHUS YUCIIA 110 CTPOKE, COAEPKALLEHN 3alliCh 3TOr0 YKCia B O3ULMOHHON
CHCTEME CUHCIICHHS C 3aJIaHHBIM OCHOBAaHHEM, YMEHHE BBITTOJIHATH apU(PMETHIECKHIE OTIEPAIIIH B
MO3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHHE BBIIOJHATh IPE0Opa30BaHUSl JIOTMUECKUX BBIPAKEHUN, HCIONb3Ysl 3aKOHbBI
anreOpbl JTIOTMKH, YMEHHUE CTPOUTD JIOTHYECKOE BBIPAKEHHE B IU3bIOHKTUBHON U KOHBIOHKTUBHOMN
HOPMaJIbHBIX (OopMax IO 3aJaHHOM TaOJUIle MCTMHHOCTH, MCCIEN0BaTh 00JacTh MCTUHHOCTU
BBICKA3bIBaHUS, COJEPIKAILETO IEPEMEHHBIE, PEIIATh HECIOXKHBIE JIOTMUECKUE YPABHEHMS U
CHUCTEMBI YPaBHEHHU;

NOHMMaHHe 0a30BBIX AITOPUTMOB 00OPAOOTKU YHCIOBOM 1 TEKCTOBOM MH(OpMAINH (3a1THUCh
yycesl B MO3ULUOHHON CHCTEME CYHCIIEHUS, HaXOXKJIEHUE BCEX IMPOCTHIX YHCEN B 3aJaHHOM
JrarnasoHe, 00paboTKa MHOTOPA3psAIHBIX LEJbIX YHCEll, aHAaJIU3 CUMBOJIBHBIX CTPOK U JIPYTHX),
AITOPUTMOB [TOMCKA U COPTUPOBKH, YMEHHE OIPENEIATH CI0KHOCTh U3yYaeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CYMMHUpPOBaHHE JJIEMEHTOB MacCuBa, COPTUPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBI, JBOWYHBIA TMOUCK) M MPHUBOJUTH TNPUMEPHI HECKOJIBKHUX aJITOPUTMOB pa3HOUN
CJIOKHOCTH JIJIsl pPELIEHUS OJHOM 3aJauu;

BJIaJICHUE YHUBEPCATBHBIM SI3bIKOM MPOrpaMMHPOBaHUs BhicOKOro ypoBHs (Python, Java,
C++, C#), npeacraBieHUssMH O 0a30BBIX THMAX JAaHHBIX U CTPYKTYpax JaHHBIX, yMEHHUE
UCIIOJIb30BAaTh OCHOBHBIE YIPABJISIONIME KOHCTPYKLMH, YMEHHE OCYLIECTBISITh aHalIHu3
NPEUIOKEHHON MPOrpaMMbl: OIPENENATh pe3yibTaThl paboThl MPOTpaMMbl MPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, ONPEAENATh, NPU KAKUX HCXOAHBIX JAaHHBIX BO3MOXHO IOJIy4EHUE
YKa3aHHBIX PE3yJbTaTOB, BBIABIATH JaHHbIE, KOTOPbIE MOTYT HPUBECTH K OIIMOKE B pabdoTe
IpOrpaMMel, GOPMYITHPOBATH MPEAJIOKEHUS M0 YIYUILIEHUIO TPOrPaMMHOI0 KOJ1a;

YMEHHME CO37aBaTb CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JTOKYMEHTHI M JEMOHCTPALIMOHHBIE
MaTepuaibl C MCHOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOrPAaMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHE UCIOIb30BaTh AEKTPOHHBIEC TAOIULIbI Ui aHAJIN3a, IPeICTaBIeHHs U 00paboTKU
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHEro apu(pMETHYeCKOro, HauOOJBIIETO0 H
HaMMEHBIIEr0 3HAUCHUH, pellICcHHe YPaBHEHUH, BBIOOP ONTUMAJIBHOIO PEIIEeHUs, T0A00p JIMHUU
TpEeH/1a, pEeLICHHE 3a/1a4 IPOTHO3UPOBAHU).

B mpomecce usyuenus kypca uHpopMaTUku yriayon€HHoro ypoBHs 6 11 knacce
o0yyaromuMucs OyyT JOCTUTHYTHI CIEAYIOUINE TPEIMETHBIC PE3YIbTaThI:

YMEHHME CTPOMTH HEPAaBHOMEPHBIE KOJIBI, IOIYCKAIOIIHE OAHO3HAYHOE IEKOAUPOBAHUE
coobuieHnii (mpeuKCHBIE KOJbI), HCIOJb30BAaTh MPOCTEUIIME KOIBI, KOTOPHIE IO3BOJISIOT



0oOHapy’KUBaTh U UCIPABIATH OMIMOKYU MpH Nepeaaye JaHHbIX, CTPOUTH KO, oOecreunBaromui
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOIICHHs NMPH H3BECTHOH YacTOTE CHMBOJIOB,
HOSACHATH IPUHLHUIIBI PA0OTHI IPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

YMEHHE pellaTh alrOpUTMHUYECKHE 3a/adyM, CBS3aHHBIE C aHAIUM30M rpadoB (3agauu
IOCTPOCHMS ONTUMAIBHOIO IYTH MEXAYy BeplIMHAMHU rpada, OIpeAeieHHs KOJINYecTBa
Pa3IMYHBIX IMyTeH MEXIy BEpLUIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro rpada), ymeHue
UCMOJb30BaTh JIEPEBbs IIPU aHAJIW3€ U IOCTPOGHUM KOJOB W JJs IPEACTaBICHUS
apu(METHUECKUX BBIPAKECHUHN, MPU PELICHUU 33134 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEpEeBO WIPbl IO 3aJaHHOMY QJIrOpPUTMY, pa3pabaTbiBaTh U OOOCHOBBIBATH BBIMIPBIIIHYIO
CTPATEruo Urpbl;

yMeHue pa3pabaThiBaTh U PEAIN30BbIBATE B BUJIE IPOrpaMM 0a30Bble aIrOPUTMbI, YMEHHE
UCII0JIb30BaTh B IpOrpamMMax JaHHbIE Pa3IMYHbIX TUIIOB C yUETOM OIPAaHUYEHUN Ha IMaNa3oH UX
BO3MOYKHBIX 3HAUEHUH, IPUMEHSTh IPU PEIICHUH 3aJjau CTPYKTYphl JaHHBIX (CIIUCKHU, CIOBapH,
CTEKH, Ouepelnu, IEpEeBbs), HCIIOJIb30BATh 0a30BbIE OINEpAllMM CO CTPYKTYpaMU JIaHHBIX,
IPUMEHATh CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMbl JIIs1 00paOOTKH YHMCIOBBIX JAaHHBIX U
CHUMBOJIBHBIX CTPOK, UCIIOJIb30BaTh MIPH pa3paboTKe MporpaMM OHOIMOTEKH MOIIPOTpaMM, 3HATh
(YHKLIHMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAIbHBIX CPEICTB CpeIbl pa3padOTKH, yMEHUe
UCIIOJIb30BAaTh CPEACTBA OTJIAJKM HIOpOrpaMM B Cpele IpPOrpaMMHUpOBAaHMS, YMEHUE
JIOKYMEHTHPOBATh MPOTPAMMBb;

YMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHHE OCHOBHBIMH CBEJCHUSAMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3JaHUS U
paboThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TAOJIMYHbIE (PeISIUOHHbBIE) 0a3bl JaHHBIX (COCTaBIATH
3arpockl B 0a3zax JJaHHBIX, BBIMOJHATE COPTUPOBKY U MOUCK 3amuceil B 6a3e TaHHBIX, HAIOJIHATh
pa3paboTaHHy 0 0a3y NaHHBIX) U CIIPABOYHBIC CHCTEMBI;

YMEHHE HCII0JIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHUYECKUE MOJENH JUIsl aHalIu3a OOBEKTOB U
npoueccoB:  (GOpMynIHpoBaTh L€db MOJEIUPOBAHUS, BBINOJIHATh aHAJIU3 PE3yJbTATOB,
MIOJIyYEHHBIX B XOJE€ MOJEIMPOBAHUSA, OLICHMBATh COOTBETCTBHUE MOJEIH MOJAEIUPYEMOMY
00BEKTY MJIM IPOIIECCy, MPEACTABIATh PE3YIbTAThl MOJEIUPOBAHUS B HATJISIIHOM BUJIE;

YMEHHE OpraHU30BbIBaTh JMYHOE HMH(OPMAIIMOHHOE MPOCTPAHCTBO C HCHOJIb30BAHHUEM
Pa3IUYHBIX CPEACTB IU(POBBIX TEXHOJOTUH, MOHUMAHUE BO3MOXHOCTEH LU(POBBIX CEPBHCOB
rOCyJTapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTeIbHBIX CEPBUCOB;

MOHMMAHNUE OCHOBHBIX MPHUHIMIIOB PabOThl, BO3MOKHOCTEW U OTpaHUYEHUS] TPUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOI'O HMHTEIUIEKTa B PA3JIMYHBIX 00JACTAX, HaJM4Me IMpeJICTaBICHUH O
Kpyre pemaeMblX 3ajJad MalluHHOro oOyueHus (paclo3HaBaHUs, KilaccuuKaluu U
IPOTHO3UPOBAHUSA) HAJIMUUE MPEICTaBICHUI 00 NCIOIb30BAHUU MH(DOPMAITMOHHBIX TEXHOJIOTUI
B Pa3IMYHBIX MpodecCHOHATIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. liIndpoBasi rpaMOTHOCTD
11 Kommnsrorep - yHuBEpCanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne
13 KommnbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no pazneny 24
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 1
2.3 Komnbrotepnas apudmernka 7 1
Hroro mo pasneny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMBl
3.3 YuciieHHbIE METOIBI
3.4 AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX 5 1

MaHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro mo pazaeny 44
Pasnen 4. UndopmannoHHbIe TEXHOJIOTUHN
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Utoro no pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI HHPOPMATHKH
Nudopmanus u napOpMAITMOHHBIE
1.1 Gopwar Qopwan 10 25
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Wroro mo pazneny 18
Pasnen 2. AnropuT™Mbl M IPOrpaMMHpPOBaHHUE
2.1 DNeMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Wroro mo pazneny 50
Pa3zpnen 3. UndopmannoHHbIe TEXHOJIOTUHA
31 KoMmnbrorepHo-MareMaTnueckoe 8 2
' MOJIETTMPOBAHKE
3.2 ba3n1 manHbBIX 10 4
3.3 Be0O-caiitb 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
3.5 3D-monenupoBanme 3
Uroro mo pazneny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
/i Tema ypoka Beero Kontposbubie IIpakTuueckue fllsyqenuﬂ :)Iﬁlil;l;OBaTeanme
padoThI padoThI pecypest
TpeboBaHMs TEXHUKH OE€30MIaCHOCTH U
1 TUTHUEHBI IPU paboTe C KOMIIbIOTEPAMU U 1
JIPYTUMHU KOMITOHEHTaMH IIU(PPOBOTO
OKPYXEHUS
5 [TpuHIMIBI pabOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO TITHH. 1
KoHTposiepsl BHEIMIHUX YCTPONCTB
4 ABTOMaTHYECKOE BBIMOJIHEHHE 1
IPOrpaMMBbI ITPOLIECCOPOM
OnepartuBHas, NOCTOSTHHAS U
5 JOJrOBpeMEHHast MaMATh. KoHTposuiepbl 1
BHEIIHUX yCTPOHCTB. [Ipsamoiil noctyn k
namsTH
5 CoBpeMEHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTHUHU
[Iporpammuoe obecrnieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB
3 CucrtemMHOe IMporpaMMHOE 00ecrieueHHe. 1

OnepalmoHHbIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

o [TapanmnensHOE MPOrpaMMHUPOBAHKE

10 WHcTannsanus u IenHCTAIIISIUS
MPOrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTeMbl. [IpuHIUIBI

1 pa3MerieHust U UMeHOBaHUs (ailyioB B
nonroBpeMeHHoN namsaTH. [laGaoub! ms
onucaHus rpym (ailio
3akoHomaTenbcTBO Poccuiickoit

12 ®denepanun B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U arapaTHbIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTepHeT

15 Paznenenue IP-ceTn Ha mojceTu ¢
IIOMOILBI0 MACOK IIOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nesrenpHocTH B cetu IHTEpHET.

17 Cepsucsl HTEpHETA. ['0CYy 1apCcTBEHHBIE
AJIEKTPOHHBIC CEPBUCHI M YCITYTH

18 Wndopmannonnas 6€30macHOCTb

19 BpenonocHsie mporpaMMHOE
obecrnieueHre U MeTo bl OOPHOBI C HUM

20 [IpakTuyeckas pabora Mo Teme

" AHTUBHPYCHBIE TPOTPAMMBI"




21

Opranu3anus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonmupoBaHue.
[TaponbHas 3amuTa apxuBa

22

23

[IudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"[llnppoBanue naHHBIX"

25

26

Nudopmanus, 1aHHbIC ¥ 3HAHHSL.
HNHpopmanmoHHBIC IPOIIECCH B IPUPO/IEL,
TEXHHKE U OOIIECTBE

HenpepbiBHBIE 1 TUCKPETHBIE BETMYHHBI
u curHaibel. HeoOxoaumocTh
JTUCKpeTHU3auu nHhopmaIi,
MpEeIHAa3HAYEHHOMW JIJISl XpAHEHUS,
nepenauu u o0paboTKU B IU(PPOBHIX
CHCTEMax

27

JIBonuHoe kogupoBaHue. PaBHoMepHBIe
Y HEPAaBHOMEPHBIE KOJIBL.
JlexoaupoBaHue COOOIICHHH,
3aIlIMCAaHHBIX C ITIOMOIIIBHO
HEPAaBHOMEPHBIX KOJIOB

28

29

Ycenosue @ano. [loctpoenue
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad An. A. Mapkosa
EnuHuts u3sMepeHust KoJauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIMYeCTBa UH(OpMAIIH




30

CucreMbl CUACIIEHUS

IlepeBo uncesn U3 OHOM CUCTEMBI

31 CUHCIICHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

32 IIECTHAAATepUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK1y HUMH
JlBon4Has1, BOCBMEpUYHAS U

33 IIECTHAAIATEpUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK/y HUMH
JlBon4Has1, BOCBMEpUYHAS U

34 HIECTHAIATePUYHAS CUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU

35 Apudmerndeckue onepanum B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

36 TpouuHast ypaBHOBEILIIEHHAs cCCTEMa
CUHCIIEHUS

37 JIBOWYHO-IeCSITUYHAS CUCTEMA
CUHCIICHUS

38 KoaupoBanue TekcToB

39 PacTpoBoe koupoBaHHe N300paKEHUH
[IpakTuyeckas pabora o Teme

40 "luckperusanus rpaguueckoit
uHpopmanun"
[[BeToBBIE MOsIENH. BexkTopHOE

41 KoaupoBanue. @opmarsl (aisios.

Tpéxmepnas rpaduka. OpakraabHas
rpaduka




42

43

Konuposanue 3Byka. Onenka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 3a/IaHHBIX YacTOTE
JVICKPETU3AINH U Pa3psIHOCTH
KOJIUPOBaHUS

[IpakTuyeckas pabora o Teme

" JluckpeTrusanus 3ByKOBOU
uHpopmanun"

44

45

OcHOBBI aJIredphl JOTUKU

Jlornueckue oneparuu. TaOaubl
HCTUHHOCTH

46

Jlornueckue BolpaxeHnus. Jloruueckue
TOXIECTBA. JJ0Ka3aTeIbCTBO JIOTHYECKUX
TOKJECTB C TOMOIIbIO TaOIUI]
UCTUHHOCTH

47

[IpakTuyeckas pabora o Teme
«ITocTpoenue u aHanu3 TadIHIL
UCTUHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN

48

49

Jlormueckme OoIrcpanru 1 onepanri HazqQ
MHOXECTBaAaMU

Jlormueckue OIcpanru U onepan Haq
MHOXXECTBaMU

50

3aKoHbI anreOpbl JOTHKH.
OKBHUBaJICHTHbIE TPE0OPa30BaHUS
JIOTMYECKUX BBIPAsKEHHH

51

Jlormueckue ypaBHEHHS U CUCTEMBI
ypaBHEHUU




52

Jlornveckue GpyHKIHMHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GbyHKIUI OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIe cuCTEMBI TOTHYECKUX (QYHKIUN

53

Kanonnueckue hopMbl TOrHYECKUX
BbIpaxkeHUil. COoBEpILIEHHbIE
JU3BbIOHKTUBHbBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI UX
HOCTPOCHMS 10 TabJIMIle UCTUHHOCTH

54

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMIThIOTEpa

55

56

Tpurrep. Cymmarop. MHoropa3psiaHbIi
CyMMarop

[TocTpoeHne cxeM Ha JIOTUYECKUX
3JIEMEHTaXx. 3alkCh JOTUYECKOTO
BBIPKEHMS 110 JJIOTUYECKOU CXeMe

57

MI/IKPOCXGMI)I U TEXHOJIOI'Us UX
IMPOU3BOACTBA

58

HpCJICTaBJ'IeHI/Ie IEJIbIX YHUCEII B IIaMATH
KOMIIBIOTEPA. OFpaHI/I‘-IeHHOCTI)
JIMana3oHa YMCcell Py OrPaHUYEHUN
KoJudecTBa paspsaos. [lepenonnenue
pa3psIAHON CETKU

59

be33HakoBbIe M 3HAKOBBIE JAHHBIE.
3HaKoBbIN OUT. [[BOMUHBIIH
JIOTTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX
qucen




[ToOuTOBBIC TOTUYECKHE OTIEPALIUH.

60 Jlornueckwii, apudmeTrnaeckuit u
LUKIMYECKUH CABUTU

61 HIudpoBaHue ¢ TOMOLILIO TOOUTOBOM
onepauuu «uckmoyvaromee MJIN»

62 [IpencraBienue u XxpaHeHHE B HaMSITH
KOMITbIOTEPA BELIECTBEHHBIX YHCET
Boimonnenue oneparnuii ¢

63 BEIIIECTBEHHBIMM YK CIIaMH, HAKOIIJICHHE
OLIMOOK IPU BBIYMCICHUAX
[IpakTuyeckas pabora o Teme

64 «M3ydyeHne nopa3psaHOro MaulmHHOTO
IpEeCTaBICHHUS LEJIbIX U BEIIECTBEHHbBIX
qHcem

65 AHaIm3 anropuTMOB
Oransl pelieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HHCTpyMEHTAIBHBIE CPEACTBA:
TPAHCIATOP, OTJIAAYUK, TPOYUIPOBIIUK
Cpena nmporpammupoBanus. Kommusius

67 U MHTEPIIPETAIUS IPOTPaMM.
BupTtyanbHble MallIuHBI.
WuTerpupoBanHas cpena pa3paboTKH

68 MeToap! OTJIaZIKU TIPOTPaMM

69 Turbl nepeMeHHbIX B S3bIKE
IPOTPaMMHUPOBAHUS

70 O0paboTka HebIX Ynce

71 O06paboTka BEIIeCTBEHHBIX YUCET

72 Cryualinble U IICEBAOCTyYalHbIE Yncia




73

BerBnenus. CnoxHele yclioBus

74 [{ukJiel ¢ ycnoBuem
ukJibl MO NEPEMEHHOM.
75 B3anmo3amMeHs1eMOCTh pa3InyHbIX BHIOB
[UKJIOB
76 O0paboTka HaTypaTbHBIX YUCEIl C
UCTIOJIb30BaHUEM LIUKJIOB
HaxoxaeHnue Bcex MpoCThIX YUCEI B
77 3aJaHHOM Juanas3one [IpakTuueckas 0
pabota o Teme «Pemienue 3aaayu =
METOJIOM Iiepedopar»
78 WNHBapuaHT UK
79 JlokyMeHTHupOBaHKE IPOrpaMm
80 O0paboTka JaHHBIX, XPAHSIIUXCS B
daiinax
81 PaszOunenne 3a1aun Ha moa3amgadyu
Hcnonp3oBanue CTaHIApTHON
82 OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS.
[Tonktouenue OUOIMOTEK TOAITPOrpaMM
CTOPOHHUX IPOU3BOJUTENEH
83 [Monmporpammsl (porietypsl U
byHKIHN)
84 [Monmporpammsl (porietypsl U
bYHKITIH)
85 [TpakTrueckas paboTa 1o Teme
"PazpaboTka mogmporpamm" 1
86 Pekypcusi. PexypcuBHbIe 00BEKTHI

(dpaxTansr). PekypcuBHBIE IPOLIETYPHI




¢ynkuuu. Mcnonp3oBaHue creka s
OpraHHU3alUH PEKYPCUBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme

87 "PexkypcuBHBIE IOAIIPOTPAMMBI"

88 Moy ibHBIN TPUHIUI TOCTPOEHUS
IporpamMm

89 UmncaeHHbIE METOBI

90 [TpakTuyeckas pabora no Teme
«HucneHHoe penieHue ypaBHEHUN

o1 Vcnonb30BaHue TUCKPETU3ALMH B
BBIYMCIUTEIbHBIX 33a4ax
[IpakTuyeckas pabora 1o Teme

92 «[TpuOmKEHHOE BEIYHUCIICHUE JITHH
KPUBBIX U TUIOIaeH puryp»

03 [IpakTrueckast padora o Teme «Ilowmck
MakcuMyma (MUHUMYyMa) QyHKIIN
O06paboTka CHMBOJIBHBIX JTAHHBIX.

94 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOJCYET KOIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE
ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHre CTPOKH Ha CJI0Ba O
poOeIbHBIM CHMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: IOMCK MOJACTPOKH BHYTPH JAHHOU

CTPOKH; 3aMEHA HAWIEHHON NIOACTPOKHU
Ha JAPYTYIO CTPOKY




97

[IpakTuyeckas pabora o Teme
"O06paboTKa CTPOK € UCIIOJIB30BAaHUEM
GyHKIMA CTaHIapTHOW OMOIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

98

99

100

I'enepanus cioB B 3alaHHOM anaBuTe

MaccuBBI ¥ IMOCIEI0BATENLHOCTHA YUCE.
[TpakTrdeckas padoTa 1o Teme
"3amonmuenne maccusa"

O060061IEHHbIE XapaKTEePUCTUKA MAaCCHBA

0.5

101

JIMHEeMHBII MONCK 3aJaHHOTr0 3HAUCHHS B
MmaccuBe. [IpakTrueckas paboTa o reme
"JInHEeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B MaccuBe"

0.5

102

103

104

105

[IpakTuueckas pabora no teme "Ilonck
MUHUMAJIBHOTO (MaKCUMAIIBHOTO)
dJIEMEHTA B YMCJIOBOM Maccuse"

CopTupoBKa 0JHOMEPHOIO MAaCCUBA.
ITpocThie METOIBI COPTUPOBKH.
[IpakTuyeckas pabora o Teme
"[IpocTsie METOBI COPTUPOBKH MaccuBa'

CopTupoBka cinustHueM. beicTpast
COPTUPOBKA MaccuBa (JITOPUTM
QuickSort). ITpakTuyeckas padota mo
teme "beicTpast copTupoBka maccupa'

JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTnyeckas pabora mo reme
" JIBOMYHBINA MOUCK"

0.5

0.5

0.5

106

JIByMepHBIE MacCHBBI (MATPHIIbI)




107 AAropuTMBI 00paObOTKU MaTpPHULL 1

108 Pemenue 3amay againmnsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

110 KommnbrorepHas BEpcTKa TeKCTa 1
[IpakTrueckas padota mo teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHYECKUMH 1 1
dbopmynamu"

112 HHCcTpyMEHTHI peLieH3upOBaHUs 1

113 [TpakTrueckas paboTa 1o Teme 1 1
"MHOrocTpaHUYHbIE TOKYMEHTHI"
O6naunsle cepBuchl. KomiekTuBHas

114 pabota ¢ nokymentamu. [IpakTuyeckas 1 05
pabota no Teme "KomnexktuBHas pabota ¢
JOKyMeHTaMu"

115 AmHnanu3 nansbiX. bonbime qanHbe

116 MainHHOEe 00yueHue

117 AHanu3 JaHHBIX C TOMOIIBIO 1
AIEKTPOHHBIX TaOJIHII
[TpakTrueckas pabota no teme "AHanus

118 JTAHHBIX C TIOMOIIBIO AIEKTPOHHBIX 1 1
Tadm"
[Toctpoenue rpadukoB QyHKIHIA.
[TpakTrueckas paboTa 1o Teme

119 "HarnanHoe npencraBieHne pe3ybTaToB 1 05

CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BUJIEC IMarpaMM CpEeICTBAMH peakTopa
AIIEKTPOHHBIX TaOIHIT"




Jluaum tpenna. [Ipaktuueckas padora o

120 teme "l[lonGop nmuHUM TpeHaa, 1 0.5
MPOTrHO3UpOBaHUE"
[Mon6op mapamertpa. [IpakTrueckas

121 pabora HOUTeMe "UucieHHoe pelieHne 1 05
ypaBHEHUH ¢ TOMOILBIO MO100pa
napameTtpa"
OnTuMu3anus Kak HOMCK HAMITy4IIIero
peIIeHMs B 3aJaHHBIX yCIOBHUSX.

122 [IpakTuyeckas pabora o Teme 1 0.5
"Pemienue 3a1a4 ONTUMUBALIH C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

123 PesepBHOE Bpems 1

124 PesepsHOe Bpems 1

125 PesepBHOE Bpems 1

126 PesepsHOe Bpems 1

127 PesepBHOe Bpems 1

128 PesepsHOe Bpems 1

129 PesepBHOE Bpemst 1

130 PeszepBHOe Bpemst 1

131 PesepBHOE Bpemst 1

132 PeszepBHOe Bpemst 1

133 Pe3epBHOE BpeMs 1

134 PesepBHOE Bpemst 1

135 PesepBHOE Bpems 1

136 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10

136 0 21.5
I[TPOTPAMME



11 KJIACC

Ne
n/n

Tema ypoka

KonuuectBo undopmarmu

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMBI CXXaTus JaHHBIX

Anroput™m Xaddmana

[IpakTuyeckas pabora o Teme "CixaTre
JIAHHBIX C TIOMOILBIO aJIrOPUTMa
Xaddpmana"

Anroputm LZW

Anr OPUTMBI C)KATHUA JaHHBIX C IIOTCPAMHU.

[TpakTuyeckas pabdora no teme "CxaTne
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG,
MP3)"

CKOpOCTB nepeaaun JaHHbIX

0.5

[ToMexoyCTOIYMBBIE KOJIbI

[IpakTuyeckas pabora Mo Teme
"[TomexoycroiturBbie KOabI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumozeiicTeue. CucTeMHbI 3P PexT.
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b

11

Mogenu u MoaeIupoBaHue

12

I'padmsr

13

Pemenwne 3amad ¢ momonisio rpados




14

HepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora no Teme "[lonck

16 BBIMTPBILIIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

18 [TpakTuueckas pabota no teme "Cpezactaa
HCKYCCTBEHHOT'O UHTEJIJIEKTa"
dopmanuzaiys TOHITHS AITOPUTMA.

19 Mammmnna TelopuHTa Kak yHUBepcallbHas
Mojeb BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTaBieHHe POCTOH MPOrPaMMBI JITSI
MamuHbl TeropuHra"

21 Maiuna [Tocta

22 Hopmanehsie anropudmel MapkoBa
AJNTOPUTMUYECKH HEPA3PEITUMbIE

93 3amayn. 3amada OCTaHOBA.
HeB03MOKHOCTH aBTOMATHYECKOU
OTIAJKU TPOTpaMM

24 CloXHOCTh BBIYUCIICHUI
[Touck npocThIX YKCen B 3aJJaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pernietro IparocheHar

26 [TpakTrueckas padota mo teme "llonck

IIPOCTBIX YMCEN B 3alaHHOM Jlnana3zoHe"




27

MHoropa3psHble LeNble Yncia, 3a1a4u
JUINHHOU apu(METUKH

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOTIOpa3psHbIMU YHCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
0TOOpaXkeHMS ). X3II-TaOJIUIIBI.
[TocTpoenwne andaBUTHO-YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

[IpakTnueckas paborta 1mo Teme
"I[TocTpoeHue anhaBUTHO-YACTOTHOTO
cJoBaps Jyis 3aIaHHOTO TekcTa"

AHanu3 TekcTa Ha eCTECTBEHHOM S3BIKE.
Brigenenue nocnenoBaTeIbHOCTEH 110
mrabiaony. PerynspHsie BeIpaKeHHs.
YacToTHBIN aHaIN3

32

IIpaktiueckas padora mo reme "AHanu3
p p
TEKCTa HAa ECTECTBEHHOM SI3bIKE"

33

34

35

Crexu. AHanu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

Berunciienue apupmMeTnaeckoro
BBIPA)KCHUSI, 3aIMCAaHHOTO B
noctukcHon hopme

[IpakTuyeckas pabora o Teme
"Bprunciienue apupmMeTuueckoro
BBIPAKEHMSI, 3alIICAHHOTO B
noctdukcHon hopme"




36

Ouepenu. Mcnonps3oBanue odepenu A
BPEMEHHOI'0 XpaHEHUs JaHHBIX

37

38

39

40

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepean”

HepeBbsi. Peanuzanus gepena ¢ MOMOIIbIO
CCBUJIOYHBIX CTPYKTYp. J{BonuHbIE
(bunapheie) nepesbs. [locTpoenue nepena
JUTSI 32JTAaHHOTO apu(PMETHIECKOTO
BBIPAKCHUS

[IpakTnueckas paborta 1mo Teme
"Hcnosib30BaHue JEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PekypcuBHBIC anropuT™Mbl 00X0/1a JAepeBa.
Vcrionp30BaHue cTEKa ¥ OUEPEIH IS
o0xoja repeBa

41

PekypcuBHBIE alrOpUTMBI 00X0/1a JepeBa.
Vcrionp30BaHue CTEKa M OUEPEIH JUIs
o0xoja repeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

44

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonunuecTBo paznuyHbIX IyTeH MEXay
BEPILIMHAMU OPUECHTUPOBAHHOI'O
aIUKIN4ecKoro rpaga




45

Anroput™m JlefKCTphl.

46

47

[TpakTuyeckas pabora no Teme
"BbluncieHue JUIMHbI KpaTyaiIliero myTH
MEXy BEpIIMHAMU Tpada (aIroputm
Hetikctpsr)"

Aunroput™m ®@noitna—Y opiiasia

48

3amauu, peliaeMble ¢ TOMOIIBIO
JMHAMHUYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMN

49

[IpakTuyeckas pabora o Teme
"BprunciieHue peKypCuBHBIX (YHKIIHHI C
OMOUIbIO JUHAMUYECKOTO
porpaMMupoBasus”

50

51

52

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

IIpakTrueckast padora mo teMe "[logcuér
p p

KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOIro IporpaMMupoBanus”

3az[aq1/1, peuracMbIC C MTOMOIIBIO
JAUHAMHUYCCKOI'0 IpOorpaMMHUPOBAHUS:
3aaa4u OIITHUMHU3allUH

53

ITonsiTHE 0 mapagurmax
nporpaMMmupoBanusi. O630p SI3bIKOB
[IPOrpaMMUPOBaHUS

54

[TonsiTe 06 0OBEKTHO-OPUEHTUPOBAHHOM
IPOTPaMMHUPOBAHUH




OO0BeKTHI U Kinacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTHueckas paborta 1o Teme
57 "Hcnonb30BaHre TOTOBBIX KJIACCOB B 1
nporpamme"
58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TIOAX0a
[IpakTuueckas padora "Pa3paboTka
59 MPOCTO MPOTPaMMBbI C UCIIOIB30BAaHUEM 1
KJ1accoB"
Nukancymsiuus. [Ipaktuueckas padoTa no
60 teme "Pa3paboTka Kiacca, 0.5
UCTIOJTB3YIOIIETO WHKATICYJISIITHIO"
61 Hacnenosanue. [Tomumopduzm
62 [IpakTuyeckas pabora o Teme 1
"PazpaboTka nepapxuu kjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
63 [TpoexTrpoBanue uHTEpPeiica
TIOJTb30BATEIS
64 [IpoexTupoBanue uHTepdeiica
MOJIb30BaTENs
65 HMcronp30BaHNe TOTOBBIX YIIPABISIEMBIX
AJIEMEHTOB JIJIS TIOCTPOCHUS MHTEpdetica
[IpakTuyeckas paborta o Teme
66 "Pa3zpaboTka mporpamMmsl ¢ rpauuecKum 1

uHrepdericom”




H3ydeHnne BTOpOro si3bika

o7 POrPaMMHUPOBAHUS

68 H3ydeHnne BTOpOro si3bika
IPOrPaMMHUPOBAHHUS

69 DTanbl KOMIIBIOTEPHO-MAaTEMaTHUECKOTO
MOJIETTUPOBAHUS
Juckperusanus Ipu MaTeMaTHIeCKOM

70 MOJIEJTMPOBAHUH HETIPEPHIBHBIX
nporeccoB. MoienpoBaHUE IBUKEHUS

7 [IpakTuyeckas pabora o Teme 1
"MopenupoBaHue JBUKEHUA"

MonenupoBanue OUOJIOTHYECKUX CUCTEM.

7 [TpakTideckas paboTa 1Mo Teme 05
"MoaenupoBanue OHOIOrUUECKHUX '
cucrem"

MaremaTrueckue MoJIeiIu B 9KOHOMUKE.

73 BrruncnutenbHbIe SKCIEPUMEHTHI C
MOJIeTISIMU
BeposatHocTHbIe Monenu. [IpakTnyeckas

74 pabota o Teme "MmuTanronHOe 05
MOJICJIMPOBAHUE C TOMOIBIO METO/IA
Mounre-Kapno"

75 KomneioTepHoe MoJienupoBaHie CUCTEM
yIpaBIeHUs

76 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX

78 [Touck, copTUpOBKa U PUIBTPALIUS

JaHHBIX. 3ampoCchl HA BBIOOPKY JaHHBIX.




3anpockl ¢ nmapamerpamMu. Boeraucisiemsie
I10JIA B 3aIIpocax

[Ipaktuyeckas padora no Teme "Pabora ¢

79 . .
TOTOBOM 0a30ii 1aHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

80 cBs3el Mex Ay TabnuiiamMu. BHemHui
kitou. LlenoctHOCTh 0a3bl TaHHBIX
[TpakTuueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
Na”HHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
TAHHBIX

83 [TpakTuyeckas pabora 1o reme "3amnpocsl
K MHOTOTa0JIMYHON 0a3e JaHHbIX"

84 S3b1k ynpasnenus nanHeiMa SQL
[IpakTuyeckas pabora o Teme

85 "YrpaBiieHHe JaHHBIMH C TIOMOIIBIO
si3pika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
OKCMEPTHBIE CUCTEMBI

87 WHTepHeT-npuioxeHus
ITonsiTHE O CEpBEPHOM U KIMEHTCKON

88 qJacTax caiita. TeXHOIOTHS «KITUSHT —
cepBep», €€ JOCTOMHCTBA U HEJTOCTATK!

89 OcHossl s13p1ka HTML

90 [IpakTuueckas paboTta 1mo Teme

"Co3naHne TeKCTOBOU BeO-CTpaHHIIbI"

91

OcHoBrl a361ka HTML




92

Ocuossl ga3p1ka HTML

[IpakTuyeckas pabora 1Mo Teme
"Co3nanue BeO-CTpaHUIIBI, BKIFOYAOIICH

93 . 1
MYJIbTUMEIHIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJI€0)"
OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH
94
(CSS)
[TpakTuyeckas pabora no Teme
95 "OdopmiieHre cTpaHUIlbl C TOMOIIIBIO 1
KacKaJIHbIX Ta0iuL cruiieii”
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapun Ha si3bike JavaScript
98 ®dopmbl Ha BEO-CTpaHHIIE
99 [TpakTryeckas pabora o Teme 1
"O6paboTka 1aHHBIX (popM"
100 Pa3smemenue BeO-caiitos. Ycmyra
XOCTHHTra. 3arpy3ka (aiyioB Ha CalT
Kanpuposanue. lcnpasienue
101 nepcnekTussl. ['ucrorpamma. Koppekuus
YPOBHEW, KOPPEKIIUS I[BETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHU I
BBoa n3o00paxeHuii ¢ HCMOIb30BaHUEM
102 pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
[TpakTrueckas paboTa 1o Teme
"O6paboTtka nudpoBeIx Gpotorpaduit”
Peryms. Pabora ¢ o0nactsamu. OUIBTPHI.
103 [IpakTuueckas padota mo teme "Petymib 0.5

nudpoBbix pororpadmii"”




MHorocoitHble H300pakeHusl.

104 TekcroBble ciion. Macka cios. Kanambl.
CoxpaHeHHE BBIICIEHHON 001aCTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocnoiable n300pakeHus"
[ToaroToBKa WILTFOCTpAIM 171 BEO-

106 caiToB. [IpakTrnueckas pabora 1o teme 0.5
" AHUMHpOBaHHBIE N300paxkeHus"

107 Bexropnas rpaduka. Bekropuzamms
pacTpoBBIX H300paKeHUN

108 [IpakTuyeckas pabora o Teme 1
"BekTopHas rpaduka"

109 [TpyHIUITBI TOCTPOEHUS U
PEAAKTUPOBAHUS TPEXMEPHBIX MOJICTICH
[TpakTrdeckas paboTa mo Teme

110 "Co31aHue NpoCThIX TPEXMEPHBIX 1
Mozenein"

111 Cetounbie Moaenu. Marepuasl

112 [TpakTudeckas paboTa mo Teme 1
"Cetounblie monenun"

113 MonenupoBaHue HCTOYHUKOB
ocsemeHus. Kamepsl

114 [TpakTrueckas paboTa 1o Teme 1
"Pennepunr"

115 AnnutuBHble TexHoaoruu (3D-
IIPUHTEPHI)

116 [IoHsATHE O BUPTYAIILHOM PEATILHOCTH U

JIOTIOJIHEHHOM PEAIbBHOCTU




117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PeszepBHOE Bpems 1
122 PesepBHOe Bpemst 1
123 PesepBHOe Bpems 1
124 PesepBHOe Bpemst 1
125 PesepBHOe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepsHOe Bpems 1
130 PesepBHOE BpeMms 1
131 PesepsHOe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE BpeMms 1
134 PesepBHOe Bpems 1
135 PesepBHOE Bpems 1
136 PeszepBHoOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36,5

I[MTPOT'PAMME




ITPOBEPAEMBIE HA EI'9 110 HTHO®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALIMOHHBIMU CUCTEMaMH M OCHOBHBIMH BHMJIAMH IPOIPAMMHOI0
oOecrieueHus JUIsl pelleHHuss y4eOHbIX 3aJady [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3alUU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornMmanne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AalMU Pa3JINYHBIX BHIO0OB

uHpopMaun

14

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCeX MPOCTHIX YHCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U ,Z[pyrI/IX), AJITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKIII/IOHaJ'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenve OCHOBHBIMH CBEIEHHUSAMH O 0a3ax JaHHBIX, UX CTPYKType,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUH TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B PA3IMYHBIX O0JNACTAX; HaJIHuue
MpeJICTaBlIeHU 00 MCMONb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEJICTaBICHHUE 3aJaHHOTO HATyPaJIbHOTO YUCIIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKCHHIA,
UCTIONB3YS 3aKOHBI alNreOphl JIOTUKU; ONPEACATh KpaTyaiuii myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTeHd MEXIy BepLIMHAMHU

OPUEHTHPOBAHHOTO AIIMKINIECKOTO rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATUUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJ€KBAaTHOCTh MOJIEIH MOJAEIUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS B HArJISIHOM

BUJE

2.2

YMmenue kinaccu(UUIUpOBaTH OCHOBHBIE 3aJauydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  kjlaccuukauus, — Kilacrepuszauus, — aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCJIE0BATEIBHOCTh PELICHUs 3aay aHaIu3a
JAHHBIX: COOP NEPBUYHBIX TAaHHBIX, OYUCTKA U OIICHKA KaueCTBa IaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Mpeodpa3oBaHnEe JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTALIUA PE3YJIbTATOB

2.3

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIaHHBIX TMPH 3aJaHHBIX MapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU TMepeaaud MpU HU3MEHEHUU

MH(OPMaLMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

2.4

YMeHne CTpouTh KOj, 00€CIEeUMBAIONINN HAMMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHHHM 3a/1a4 CBOMCTBA MO3UIIMOHHOM
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOEHUS YMCIIA 110
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpManbHbIX (opMax Mo 3aJaHHOW Tabmuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

2.7

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUSI ONTUMAIBLHOTO MYTH MEXIY BEPIIMHAMHU
rpada, onpeneneHus KOJIMIeCTBA PA3IMUHBIX MyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHHE UCII0NB30BaTh JEPEBbs IIPU aHATIU3€E U IIOCTPOCHUH KOJIOB U IS
NpeICTaBiIeHNus apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKMCKa M COPTHPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY




QITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10
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2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YyJIbTaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, ABOWYHBIA IMOUCK) M HPUBOIAUTH MPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
yposas (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIAX JTaHHBIX U CTPYKTYpPax JaHHBIX; YMEHHUE HCIOIh30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJbTaThl  pabOThI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXOJ/HBIX JaHHBIX; ONPEACIATh, IPU KaAKHUX
WCXOJHBIX JIAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX pPE3yJIbTaToB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K OmmMOKe B padoTe
nporpaMMbl;  OPMYITUPOBaTH  MPEJIOKEHUS MO  yIyYIICHHIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
nporpaMmmupoBaHus Beicokoro yposHsi (ITackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTEJNEH; HaxXxoXXKACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYypaIbHOTO YMCIIA, 3aIMCAHHOTO B CHCTEME
CUUCIIEHHUSI C OCHOBaHHMEM, He€ TmpeBblaromuM 10; BbIYKCICHHE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTHYeCcKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHWYCHUN Ha JMANA30H UX
BO3MOYKHBIX 3HAUEHHUI, NMPUMEHATh NPHU PELICHUU 3aJad CTPYKTYphl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TIOJAMPOTrPAMMBI JJIs1 00paOOTKH YMCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH MOANPOTPAMM; YMEHHE HCIIONBH30BATh CPEJCTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHsI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIUKCIIeHHs. MHOTONpoIiecCOpHbIe cucTeMbl. Pactipenenénubie

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBIINX TaHHBIX

[IpyHIMIBI NOCTPOEHUS U allapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
12 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B certu VHTepHerT.
[Mporoxkossl creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetn Ha

IIOoACECTHU C IOMOIIIBIO MACOK HOI[CGTCﬁ

daiinoBas cucrema. Ilouck B ¢aiinoBoii cucreme. IIpuHIMIBI pa3MeIeHUs U
1.3 MMCEHOBaHUS (ailloB B goiroBpeMeHHOW namsatu. l1laGmonbsl mis onmcaHus
rpyni ¢ainos
CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepelaud  OT

1.4
MH(}OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHalla CBS3U

IudpoBanue nanabix. CHMMETpUYHBIE U HecuMMeTpudHbIe M pbl. [ngpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bikenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosstomue oOHapyUBaTh M HCIPABIATh OUIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade naHHeIX. Paccrosane Xammunra. KogupoBanue ¢ NOBTOpEHUEM

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

JIBomuHoe  koaupoBaHue. PaBHOMeEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
51 JlexoaupoBaHue COOOIIEHUH, 3alTMCAHHBIX C TTOMOIII0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne 0JHO3HAYHO JACKOIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnOAXOAbl K OLEHKE KoynyecTBa HHpopMauuu. EnuHuIs!
29 U3MepeHus KonudyectBa uHPopMmanuu. AndaBUTHBIH MOAXOA K OLEHKE
KoJM4yecTBa HMHQPOpPMaLUU. 3aKOH aJJUTHUBHOCTH HH(popmarmu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina [llennona

Cuctembl cumcienus. Pa3BEpHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuucicHHua. CBOMCTBA ITO3UIIMOHHOM 3allCH YHCIIA:
2.3 KOJIMYECTBO (P B 3aITUCH, TPU3HAK JICTUMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBI

CUHCIICHUA. AJIFOpI/ITM nepesoza M0ejaoro 4Yuciia wu3 P-nuHol cucTeMBI

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM MepeBojia KOHeUHOU P-u4HO#l npobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IEPEeBOAa IENIOr0 YHCiIa W3 JECITUYHOH CHCTEMbI
cuncnenus B P-uunyto. IlepeBon xoHeyHO# necsituuHOW aApoOu B P-nunyto.
JIBonuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAs CUCTEMbl CUMCIICHUS, CBS3b
MeXay HHUMH. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIICHHAs CHUCTEMa CUUCICHHs. JIBOMYHO-IECATUYHAS
cucTeMa CYMCIICHHS

KomupoBanue tekcroB. Komumpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangapt UNICODE. KomupoBka UTF-8. Omnpenencaue nH)OpPMAIHOHHOTO

00BEMa TEKCTOBBIX COOOILIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OuneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JTaHHBIX MPU 33/JaHHBIX Pa3pelIeHUH W TIIyOWHE KOAWPOBAHUS
uBeta. L{BeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMAMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IIpU 3aJaHHBIX 4YaCTOTC AUCKPCTU3aUKU U

Pa3psAAHOCTH KOJIUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrbICcKasbIBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cy1IeCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl MCTUHHOCTH. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnecrtBa. Jlormueckue onepanMuM M ONEpallMM  HAJ
MHOECTBaMHU.

3aKkoHBl anareOphl JIOTUKU. OKBHBAJICHTHBIE NPeoOpa3oBaHMs JIOTUYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPAaBHEHUH.

Jlormueckue (yHKUMU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYECTBa apryMEHTOB.

Kanonnueckue opMbl JOrHYECKHX BhIPaKEHHH

2.8

COBepHICHHLIe AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbBHBIC (bOpMI)I,

AJITOPUTMBI UX ITOCTPOCHUSA 110 Ta6J'II/II_IC HNCTUHHOCTH

2.9

Jlormueckue »iIeMEHTHl B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
MHuoropa3psaasslii cymmarop. [locTpoeHune cxem Ha JIOTHUECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYE€CKOMY BBIPQKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJICIUPYEMOMY OOBEKTY WU TIporieccy. DopManu3anus MpUKIaIHbIX 3a1a4.
[IpencraBnenne pe3ynbTaTOB MOACTUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIPUATHS 4YeNoBeKOM. ['paduueckoe mpeacraBieHHE AaHHBIX (CXEMBI,

TaOHIBI, TpaQUKN).
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HpeﬂCTaBHeHI/Ie HOCJIbIX YHCCI B MMaMATH KOMIIBIOTCPA. OFpaHI/I‘IeHHOCTB

JMarna3oHa 4Yucell IMpH OrpaHUYEeHUU KojiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsanHoi ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TONTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBbIe JOTMYEcKHE orepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM orepanuu

«uckmougaromee NI

IIpencraBieHue BENIECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEpA. 3Havanlasi 4acThb
U TOpsAoK yucria. Jluama3oH 3HaueHWH BelIEeCTBEHHBIX uucelsl. [Ipobiembl
XPAaHEHMS BEIICCTBEHHBIX YMCEJI, CBS3aHHBIE C OrPAHMYEHHEM KOJIUYECTBA
paspsaaoB. BeinmonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

OIInOOK IIpHU BBIYUCJICHUAX

I'padbl. OcHoBHble MoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MATpHUIl, CIUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/a4, CBSA3aHHBIX C aHaIM30M TpadoB (TOCTpoeHue
ONTUMAJILHOIO IyTH MEXAy BepUIMHaMu rpada, OIpelesieHue KOJUYecTBa
pPa3IMYHBIX IyTEH MEXIy BEpPLUIMHAMHM OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpada)

HepeBbs. bunapHoe nepeBo. JlepeBbsi moucka. CrnocoObl o6xona naepesa.
[IpencraBnenue apupmMeTndecKnux BoIpaKEHUN B BUe JiepeBa. Mcnonb3oBaHue

rpadoB U IepeBbEB MPU OMKMCAHUN OOBEKTOB U MPOILIECCOB OKPYKAIOIIETO MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TOJIHOM nH(opMmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, OINUCAHUE CTPATETHH UIPhl B TaOMW4YHOU Qopme.

BBII/IFpBIHlHBIe W IPOUTPBINITHBIC ITO3HUITUN. BBII/IFpLIHJHLIe CTpaTerun

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIekTa. VaeHTuuKanmuss ¢ MOHMCK
n300pakeHui, pacro3HaBaHue Jull. Vcrnonp30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromux  cucreMax. lcmonb3oBaHMe — METONOB
HCKYCCTBEHHOT'O MHTEJIEKTa B podoTtoTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTOpUTMBI U IPOTPAMMHUPOBaHUE

qbopManmaumI IMOHATHA aJITOpUTMA. Mamuna TLIOpI/IHFa KaK YHUBCPCAJIbHAA

MOJEJb BEIUMCICHUM

OrneHka CIOXHOCTH BBIYMCIECHUH. Bpems paGoTel U 00BEM HCIONB3YyeMOI
NaMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OLeHka
ACUMITOTUYECKOW CIIOKHOCTH AITOPUTMOB. AJTOPUTMBI IOJIMHOMHAIBHOU
cioxkHoctu. IlepebGopHbie anroputMmel. [Ipumepsl pazaUuYHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh




3.3

OmnpeneneHne BO3MOXKHBIX PE3YJIBTaTOB PabOThl MPOCTEUIIUX AJITOPUTMOB
yIpaBJIEHUS UCHOJHUTENSIMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

HCXOIHBIX NAHHBIX, ITPU KOTOPLIX AJITOPUTM MOXKET AAaTb Tpe6yeMI)II71 pe3yiabpTar

3.4

3.5

3.6

AAropuTMBI 00pa0OTKH HATYPAJIBHBIX YHCEN, 3aIUCAHHBIX B TMO3WUIIMOHHBIX
CHCTEMaX CYHCIICHUs: pa3OMeHHe 3aluCH YHuClia Ha OTIENbHBIC LUQPHI,
HaXOXJCHHE CYMMBI W TIpOM3BeICHUS HU(DP, HAXOXKICHHE MaKCHMaJIbHOMN
(MHHHMATTEHOW ) U PHL.

[IpencraBnenne umcna B BUAE HAOOpa MPOCTBIX COMHOXKHUTENICH. AJTOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTBIX 4YHCET B 33aJaHHOM

AUAIa3oHe C IIOMOIIBIO AJI'OPHUTMaA «KPCIICTO 9paTOC(1)eHa»
MHOFOpﬂSpHZ{HHe OeabIC Yuciia, 3aga4u ,Z[JII/IHHOﬁ apI/I(bMeTI/IKI/I

S3eik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHMCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBueM. L{UkIibl 1o mepeMeHHOMN.

OO6paboTka naHHBIX, XpaHAIUXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
QaiinoBsie nepeMeHHble ((ailioBeie ykazarenu). Urenue u3 daiina. 3amuch B
(aiin.

Paz6uenue 3amaun Ha moazanayu. [loanporpammel (mporeAypsl U PyHKITUN).

Hcnons3oBanue CTaHHapTHOﬁ OMONMOTEKH SI3BIKA nporpaMMHupOBaHuAd

3.7

3.8

3.9

Pexypcusi. PexypcuBHble npouenypsl u ¢pyHkiuu. Vcnonabp3oBaHue cTeka ams

OopraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa mapaMeTpa. UnciaeHHble MeTO/Ibl
pelleHrs YypaBHEHMiIl: MeToJ mepedopa, METOJ| MOJIOBUHHOIO JEJECHUs.
[IpubnmxE€HHOE BBIYMCIIEHUE IJIUH KpUBBIX. Bhruncnenue miomanei ¢uryp c
MOMOIIIBIO YHUCIIEHHBIX METOAOB (METO MPSIMOYTOJIBHUKOB, METOJI Tpareuil).
Ilouck Mmakcumyma (MUHUMYMa) (YHKIMHM OJHOW TNEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QYHKUIUH  S3bIKa
MPOrpaMMUpPOBaHUST AJIi  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MpPOOETbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJECHHOW MOJCTPOKHU Ha JPYTYyIO
cTpoky. ['eHepauus Bcex CIOB B HEKOTOPOM ai(aBUTE, yIOBJIETBOPSIOMIMX
3aJaHHbIM orpanudeHusM. [IpeoOpa3oBanue 4nciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCJIENOBATEILHOCTH YHCEN. BpluncieHue 0000MmEHHBIX

XapaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WU YHCI0BOM IoCICa0BaTCIBHOCTHU




3.11

(cymMMBI, TIpOW3BENEHHs, CPEIHEr0o apu(PMETHYECKOTO, MUHUMAIBHOTO U
MaKCHUMAaJIbHOTO D3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJlaHHOMY YCJIOBHUIO). JIMHEWHBI MOMCK 3aJaHHOTO 3HAYEHUS B MAacCHBE.
AAroput™Mbl paboOThl C AJIEMEHTAMU MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpOBKa OJJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKamu). CopTHpoOBKa
ciusHueM. BeicTpas coptupoBka MaccuBa (anroputM QuickSort). J[BowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJNTOpPUTMBI 00pabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCJIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOWCK DJIEMEHTa B JBYMEPHOM MAacCCHBE, BBIYMCICHHEC MaKCUMyMa
(MHHHMYMa) ¥ CYMMBI DJIEMEHTOB JByMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6LIOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL,  OTOOpakeHHs).  XOII-TaOJIUIIBIL.

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

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpa)KEHUS. Bpruucienue
apu(MeTUYECKOro BhIPaXKEHHUS, 3alIMCAHHOTO B MMOCTPUKCHOM (popme.

Ouepenu. Mcnonb3oBaHue ouepeu sl BpEMEHHOIO XpaHEHUS! TaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BEIICHHOT'O CBSI3HOTO HEOpUEHTUpOBaHHOTO rpada. KomuuecTBo pazanuHbIX
nyTed MeXAy BeplIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpadga.
Anroput™m JleHKCTpEI

JlepeBbs. Peannsanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. [BonuHBIE
(Ounaphsbie) nepeBbs. [locTpoeHue aepeBa A 3aJJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuT™MBbl 00X0/a aepeBa. Mcnonp3oBanue creka

U odepeu it 00Xo/a iepeBa

3.16

3.17

JluHamMuueckoe mporpaMMHpOBaHUE KaK METO/] pELIeHUs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJadyd, pelaeMble C  IOMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE PEKYPCHUBHBIX (DYHKIIHIHA,

HO)IC'—IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4u ONITUMU3AIUN

ITonatue 06 OOBEKTHO-OPHEHTHUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

Wukancynsimusi, HaclieoBaHue, TOITUMOphU3M

WNudopmanoHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBIX. OcCHOBHEBIE 3ala4i aHaJIM3a JAJaHHBIX: IPOTHO3UPOBAHUC,

knaccuukanus, KilacTepuszanus, aHajdu3 OTKIOHeHuH. IlocienoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaTu3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA M OIICHKA
KayecTBa JAaHHBIX, BBHIOOp W (WJIM) TOCTPOCHHE MOJENH, IMpeoOpazoBaHHE
JaHHBIX, BU3yalIu3alus JaHHBIX, HHTEpIIpETalys pe3yapraToB. [IporpaMMHbie
cpeacrtBa u VHTepHeT-cepBUCHl Uil OOpaOOTKM M IPEJICTABICHUS JaHHBIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanu3 JaHHBIX C IOMOLIBIO IEKTPOHHBIX Tabmaul. BbluncieHne CyMMBI,
cpemHero  apu(MeTH4YecKoro, HamOOIbIIero (HAMMEHBIIEro) 3HAYCHUS
nuanazoHa. Beluncnenue ko3¢ ¢uuueHTa Koppesslud JBYX psI0B JaHHBIX.
[TocTpoeHne cTonOYATHIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. IlocTpoenue
rpapukoB  ¢yHkuuid. IlombGop  nuHMM ~ TpeHna,  pelieHue  3anay
MIPOrHO3upoBaHus. PemieHne 3asay ONTUMHU3ALUU C MTOMOULIBIO 3JIEKTPOHHBIX

Ta0JINLI

I[I/ICerTI/BaIII/I?I npu MareMaTU4YCCKOM  MOACIIMPOBAHUH  HCIPCPBIBHBIX
IIponIeccCoB. MOI[CJ'II/IpOBaHI/IC JABHXKXCHUA. MOI[GJ'II/IpOBaHI/Ie OHMOJOIMYECKUX
cucreM. MareMaTu4ecKue MOACIM B  O3KOHOMUKCE. BrerauciauTensHEIC
OKCIICPUMCHTBI C MOJICIISIMU. O6pa60TKa PE3YJbTATOB SKCIICPUMCHTA. MGTOI[
HaMMCHBIUINX KBaApaToOB. OIICHKa YHUCIOBBIX IMapaMCTPOB MOACIUPYCMBIX
O0OBEKTOB H IMponeccoB. BoccraHoBneHne 3aBHCHUMOCTEH IO pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  Momenmu.  Meroael  Monte-Kapio.  MmuranuonHoe

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

Tabnuunble (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuma — mpencTaBiIcHHE
cBeleHni 00 oqHOTHITHEIX 00bekTax. Iloie, 3amuch. Kiorou Tabauinel. Padora ¢
roTOBOM 0a30¥l HJaHHBIX. 3amonHeHue 0a3pl naHHBIX. [louCK, copTHpOBKa H
(bUIBTpAIUs JaHHBIX. 3aIIPOCHl HAa BEIOOPKY JaHHBIX. 3aIIPOCHI ¢ TapaMeTPaMH.
Brruncnsiembie mosis B 3ampocax.

MHoroTta0auunable 0a3bl TaHHBIX. THIIBI CBSA3eW MEXTy TaOnuiamMu. BHemrHui
kmou. llemoctHOCTh 6a3bl JaHHBIX. 3ampockl K MHOTOTAO0NUYHBIM 0azam

JTaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl. CHOCKH,
ornapienue. IIpaBuna  IUTUPOBAaHUS  UCTOYHUKOB U O(GOpPMIICHUS

OnbMorpaguIecKux CChIIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.

* Undopmaruka (B 2 yactsx), 11 kmace/ Cemakun W.I'., Xennep E.K., IllectakoBa
JI.B., O6mectBo ¢ orpanndeHHOl oTBeTcTBEHHOCThIO « BMHOM. JlabopaTtopus
3HaHU»; AKmonepHoe obmiectBo «M3narenscTBo «IIpocBenieHune»

* Uudopmaruka (B 2 gactsx), 10 knace/ [Tomsxos K.1O., Epemun E.A., OGmiectso ¢
orpanndeHHOU oTBeTcTBeHHOCThI0 « BMHOM. JlaGopaTopust 3HaHU»; AKIIMOHEPHOE
obmmecTBo «M3narenscTBO «IIpocBemienney

* Undopmaruka (B 2 yactsx), 11 knacc/ [omsxor K.1O., Epemun E.A., O0mecTBo ¢
orpannueHHoN oTBeTcTBEHHOCTHIO0 «BMIHOM. Jlaboparopus 3HaHui»; AKIIMOHEPHOE
obmiectBo «M3narensctBo «lIpocBemenne»

YMK Cemakun N.I'., Xennep E.K., Illecrakosa JI.B. Yuebnuk «upopmaruka u
UKT» ms 10 xnacca, 2020 rox

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

5.

6.

7.
8.

YMK Cemakun N.I'., Xennep E.K., llectakosa JI.B. YueOuuk «Mupopmaruka u
UKT» nns 10 knacca, 2020 roga

* Marepuansl Equnoit Komnekiuu mudpoBbix o0pa3zoBaTenbHbIX
pecypcos(http://school-collection.edu.ru/

* KoMIbroTepHBIii MPaKTUKYM (C KOMIUIEKTOM 3JIEKTPOHHBIX YU€OHBIX CPE/CTB)
 CereBas MeTOMYECKas CITy>k0a aBTOPCKOTO KOJUIEKTHBA /IS TIEaroroB CTpaHbl Ha
caiiTe m3nmarenabcTBa http://metodist.lbz.ru/authors/informatika/2/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

9.

10.

11.

12.

13.

http://metodist.Ibz.ru/authors/informatika/2/

D0P "Jlomamraue 3aganus. Cpenaee obmee oopaszoBanue. Muadopmaruka”. 10 - 11
kiace. AO UsnarensctBo "[IpocBemenne”

WNudopmaruka. 10-11 kmaccer, KomrmekcHbIi 00pa3oBaTeIbHBIN MaTepua 1o
unpopmaruke, 'AOY BO MI'TIY

Hudposoii kypc "UnpopmaTuka. Yriay6nennsiii yposens" 10 kinace, DI'AOY 1O
"Axagemusi Munnpocsemnienus: Poccun"

udposoii kypc "Unpopmaruka. YriayoneHusiit yposens" 11 kiacc, DI'AOY AI1IO
"Axagemusi Munnpocsenienust Poccun"


http://school-collection.edu.ru/
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