MVYHULIUITAJIBHOE BIO/DKETHOE OBILEOBPA3OBATEJIBHOE VUPEXIEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 49 r. TOMCKA
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(yrimyOeHHBIN YpOBEHB)

Tomcek 2024



IHHOACHUTEJIBHASA 3ATINCKA

l. AnHOTanuMs K pabodeil mporpamme.
1.1. HopwmarusHas 6a3a u YMK.
Pabouas mporpamma «Mupopmatnka 10-11 kmaccel» yriayOJeHHOrO YpOBHSI COCTaBJI€HA B

COOTBETCTBHUH CO CIIEIYIOUIMMH JOKYMEHTAMU:
- ®enepanbhblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanun».

- [Ipuka3z Munnpocseunienust Poccuu ot 31.05.2021 Ne 287 «O0 yrBepx’aeHUN
(benepaabHOro TOCyIapCTBEHHOTO 00pa30BaTENFHOTO CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHMsD»

(B pen. [Ipukazos Munmnpocsenienust Poccuu ot 18.07.2022 N 568, ot 08.11.2022 N 955).

- [Ipuka3z Munnpocsemienust Poccuu ot 18.05.2023  Ne 370 «OG6 yTBep:kIeHUN

dbenepanbHON 00pa30BaTENBHOM MPOTPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs.

- [Ipuka3z MunuctepcrBa npocseuienus Poccuiickoit denepanuu ot 24.11.2022 Ne 1025

«O0 yrBepxkaeHun (QenepaibHOM aJanTUPOBAHHOW 00pa30BaTENbHON MPOTPAMMbl OCHOBHOTO
o011ero 00pa3oBaHus I 00YYAIOUTUXCS C OTPAHUYCHHBIMH BO3MOKHOCTSMH 370POBBS».

- [TocranoBnenue I’ TaBHOTO roCyAapCTBEHHOTO CAaHUTAPHOIO Bpaya Poccuiickon

Oenepari ot 28.09.2020 No 28 «O0 yrBepxkaenun canutapHbix mpasuwin CIT 2.4.3648-20
«CaHUTapHO-3MTHIEMHUOJIOTUYECKHE TPEeOOBaHUS K OpPraHM3AIMsM BOCIHUTAHUS W OOYYEHHsI, OT/AbIXa W
03710poBIIeHUs jeTeit U MoJoexu» (BMecte ¢ «CIT 2.4.3648-20. CaHuTapHbBIC TIPABHIIA...»).

- [Tonoxenue o padboueit nporpamme MbBOY COIII Ne49 r.Tomcka.

- VYueOusiit mman MBOY COII Ne49 r.Tomcka.

- Kanennmapusriii yaeOnsrit rpaguxk MBOY COIL Ne49 r.Tomcka. Ha 2023 -2024 yueOHBIHI ro.

[Iporpamma no nndopmatuke (yriayOnEHHBIN YPOBEHb) HA YPOBHE CPEIHETO OOIIero ooOpa3oBaHus
pa3paboTaHa Ha OCHOBE TpeOOBaHMIA K pe3yabTaTaM OCBOCHHS OCHOBHOHN 00pa30BaTENbHON MPOTpaMMBbI
cpenHero oobmero obpaszoBanus, npeactaBieHHbIXx B PI'OC COO, a Taxxke QenepanbHOl paboueit
MPOrpaMMbI BOCITUTAHUSI.

[Iporpamma 1o wuHpOpMaTHKe AT NpeACTaBICHUE O NENsAX, oOImeld crparernu OOydeHUs,
BOCIIMTAHUS W Pa3BUTHA OOYdYalOUIMXCs CpeAcTBaMu ydeOHoro mpeamera «Mudpopmarnka» Ha
yrIyONE€HHOM YpOBHE, YCTaHABJIHMBAET 0053aTEIbHOE MPEIMETHOE COJIEPIKAHHE, MPEAyCMaTPUBACT €ro
CTPYKTYpUPOBaHHUE MO pa3[eliaM M TeMaM Kypca, ONpeeisieT paclpeieieHue ero mo KiaccaMm (rojaam
u3yueHusi), JaéT MPUMEPHOE paclpe/ielicHue y4eOHBIX YacoOB IO TEMAaTHYECKUM paslieliaM Kypca |
PEKOMEHIyeMyI0 (IMPUMEPHYIO) IOCICAOBATEIBHOCTh HUX HW3YUEHHs] C YYETOM MEXKIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKU Y4€OHOTO TpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJaroIMXCs.

[Iporpamma mo uHpOpMATHKE ONpEACTSACT KOJIMYCCTBEHHBIC W KAYECTBEHHBIC XapaKTCPUCTHKH
y4eOHOTO Marepuaia Jyis KaKIOTO rojia U3y4YeHHs, B TOM YHCJE U COJEPKATEIbHOTO HAIOJHEHHS
pasHOro BHJA KOHTPOJIS (IIPOMEKYTOYHOW aTTeCTAllMH OOYYarONIUXCS, BCEPOCCHICKHX MPOBEPOUHBIX
paboT, rocynapcTBEHHON MTOTOBOM arrectaruu). [Iporpamma mo nH(pOpMAaTHUKE SIBISIETCS OCHOBOW IS
COCTaBIIEHUS aBTOPCKUX YUEOHBIX MPOTpaMM M YUeOHUKOB, IOYPOUYHOTO TUIAHUPOBAHUS KypCca YUUTEIEM.

Nudopmaruka B cpegHeM o0111eM 00pa30BaHUN OTPaKaET:

CYITHOCTh MH(GOPMATUKU KaK HAYYHOW JUCIMILTUHBI, H3yJarollel 3aKOHOMEPHOCTH MPOTEKaHUs U
BO3MOHOCTH aBTOMAaTU3allii HHGOPMAITMOHHBIX IPOIECCOB B Pa3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JacTH TpHUMEHEHUs MH(POPMATUKH, MPEKJE BCero MHPOPMAIMOHHBIE TEXHOJIOTHH,
yIpaBJeHHE U COIIMANBHYIO cepy;

MEXAUCIUTITUHAPHBIN XapakTep HHPOPMATUKU U HHPOPMAITHOHHOM IS TEILHOCTH.

Kypc undopmatuku ass ypoBHS CpEeTHETO 00IIEro 00pa3oBaHuUs SBISIETCS 3aBEPIIAIOIIUM 3TAIlOM
HEMpPEephIBHOW TOJrOTOBKK  oOOydaromuxcs B obmactu  uHpopMatuku W MHPOPMAIIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, ONUPACTCsl Ha COJIepXKaHue Kypca MHPOPMATUKUA YPOBHS OCHOBHOTO
oOmiero 00pa3oBaHMsS M ONBIT MOCTOSHHOTO TNPUMEHEHHUS HWH(POPMALMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH, TaéT TEOPETUUIECKOE OCMBICIICHHE, HHTEPIPETALUIO U 0000IIEHHE ATOTO OTBITA.

Pesynmpratel  yrimyOnéHHOTO  ypoBHS — M3ydeHHMs ~ ydyeOHoro mpenmera  «MHpopmaTtukay
OpPUEHTUPOBAHBI Ha MOJTyYE€HHE KOMIIETEHTHOCTEH /ISl TIOCIEAYIOIel Mpo(ecCHOHANBHON AeSITeIbHOCTH
KaK B paMKax JJaHHOW MpeAMETHON 00JIaCTH, TaK M B CMEKHBIX C Hell o0nacTsax. OHU BKIIIOYAIOT B ce0s:

OBJIQJICHUE KIIIOYEBBIMH MOHATUSIMM U 3aKOHOMEPHOCTSMH, HAa KOTOPBIX CTPOUTCS JlaHHAs
npeaMeTHas o01acTh, paclo3HaBaHUE COOTBETCTBYIOIIMX MM IPU3HAKOB U B3aUMOCBSI3€l, CIOCOOHOCTh
JEMOHCTPUPOBATh PA3IMYHbIE TOAXOAbl K W3YYEHHUIO SBJICHHMM, XapaKTEepHbIX JUIsl H3ydaeMoil
MpeAMETHOM 00nacTu;

YMEHHE pellarb THUIOBbIE NPAKTUYECKUE U TEOPETUYECKHE 3aJayd, XapaKTepHble s
HCI0JIb30BAHUS METOJIOB U MHCTPYMEHTApUs JaHHOU IIpeIMETHON 00nacTu;

HaJU4Hue MPEACTABJICHUIN O JaHHOW MPEIMETHOW 00JacTH Kak IEeIOCTHOW Teopud (COBOKYITHOCTH
TEOPHUii), OCHOBHBIX CBSI3AX CO CMEKHBIMHU 00JIACTIMU 3HAHUH.

B pamkax yrayOn€HHOro ypoBHSI M3ydeHHs MH(DOpPMATHKU OOecrneuyuBaeTcs IiejieHanpaBlieHHas
MOJTOTOBKA OOYYaronIMXcs K TMPOJOJDKEHHI0O O00pa3oBaHUs B OpraHu3anusx Npo(eccHoHaTBbHOTO
00pa30BaHUs MO CIELHUATIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C IU(PPOBBIMHU TEXHOJOTUSAMHU, TAKUM
KaK TporpaMMHas HWH)XEHepus, HHQPOpMaIMOHHAs O0e30MacHOCTb, HH(POPMAIMOHHBIE CHUCTEMBI H
TEXHOJIOTUU, MOOMJIbHBIE CUCTEMBI U CETH, OOJIbLINE JaHHbIE U MalIUHHOE OOydeHUe, MPOMBIIIEHHBIH
WHTEPHET BeIllel, HCKYCCTBEHHBIH HHTEIJIEKT, TEXHOJIOTMH OECIpOBOJHOW CBS3U, POOOTOTEXHHKA,
KBaHTOBbIE TEXHOJIOTUHU, CUCTEMbI PACIIPEIEIEHHOTO peecTpa, TEXHOJOTUU BUPTYaJIbHOM U IONIOJTHEHHON
peanbHOCTEN.

OcHoBHast 1enb u3ydyeHUs ydeOHoro mnpenmera «MHopmaThkay Ha YriIyOJE€HHOM YpPOBHE
cpenHero obmero oOpa3oBaHus — oOecliedeHue JalbHEHIIEero pasBUTHS HH()OPMAIMOHHBIX
KOMIETEHIIM  00ydarolmerocs, €ro TOTOBHOCTM K JKM3HM B  YCIOBHUAX  Pa3BUBAIOILErocs
MHGOPMALIMOHHOTO OOILIECTBa M BO3pacTalolllell KOHKYPEHIMM Ha pbIHKE Tpyda. B cBsa3u ¢ 3TuM
n3yuyenue napopmatuku B 1011 kmaccax 10KHO 00€CTICUUTS:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, OCHOBAHHOI'O HA IOHMMAHMM pOJM HHGPOPMATHUKH,
MH(GOPMALMOHHBIX 1 KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOLIECTBE;

C(OPMHPOBAHHOCTb OCHOB JIOTHYECKOTIO U aJITOPUTMHUYECKOTO MBIIICHHS;

c(OpMHUPOBAHHOCTb YMEHUH pa3ianyaTh (PaKThl U OLEHKH, CPABHUBATh OLICHOYHBIE BBIBOJIbI, BUAETh
UX CBA3b C KPUTEPHUAMM OLICHMBAHMS M CBS3b KPUTEPHUEB C OINPEACICHHOW CHUCTEMOM ILICHHOCTEH,
IIPOBEPATH Ha JOCTOBEPHOCTh U 000011aTh HH(OPMALIHIO;

C(OPMHUPOBAHHOCTh INPEACTABICHUNH O BIUAHUM HH(MOPMALMOHHBIX TEXHOJOTHMH Ha >KU3Hb
yejoBeka B OOLIECTBE, MOHUMAHUE COLUAIBHOI'O, 3KOHOMHUYECKOIO, MOJUTHYECKOT0, KYJIbTYpPHOTO,
IOPUJINYECKOTO, MPUPOJHOIO, SPrOHOMUYECKOI0, MEAULUHCKOIO M (PU3UOJOTHYECKOT0 KOHTEKCTOB
MH(POPMALMOHHBIX TEXHOJIOT U

IPUHATUE TPaBOBBIX M ATUYECKMX AaclEeKTOB HH(POPMALMOHHBIX TEXHOJOTMH, OCO3HaHME
OTBETCTBEHHOCTH JIIOJIeil, BOBJIEYEHHBIX B CO3JAHHE U MCIIOJIb30BaHUE HH(POPMALMOHHBIX CHUCTEM,
pacripocTpaneHre nHpopMaluy;

CO3/IaHUE YCIOBHMM JUIs Pa3BUTHUS HABBIKOB y4eOHOM, MPOEKTHOM, HAay4HO-HCCIIEAO0BATENbCKON U
TBOPYECKOH JEATEIIbHOCTH, MOTUBALIMU 00YUYaIOIIMXCS K CaMOPA3BUTHIO.

B conepxanun yueOHoro npeamera «MHpopMaTHKa» BBIAETSAIOTCS YEThIpe TEMAaTHUYECKUX pa3/iena.

Pasgen «llu¢ppoBasi rpaMOTHOCTB» IOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U JIPYrUX
3JIEMEHTOB LHU(POBOTO OKPYXKEHMsI, BKIIOYas KOMIIBIOTEPHbIE CETH, HCIOJb30BAHUIO CPEJICTB
ONEpallMOHHON cucTeMbl, pabore B ceTu VIHTepHET U HCIOJIB30BAaHUIO HHTEPHET-CEPBHCOB,
MH(POPMALMOHHOM 0€30MacHOCTH.

Paznen «Teoperumyeckne OcHOBbI HHGOPMATHKH» BKJIIOYAaeT B ce0s MOHATUHHBIA ammapar
MH(POPMATHUKH, BOIIPOCHl KOJMPOBAHUS MH(POPMALUU, U3MEPEHUsT MH(QOPMAIIMOHHOTO 00BbEMa JaHHBIX,
OCHOBBI JIT€OpbI JIOTUKH U KOMITBIOTEPHOTO MOAEIHPOBAHUSI.



Pazgen «AaropurmMbl M NPOrpaMMHPOBAHME)» HAIPABIECH HA Pa3BUTHUE AITOPUTMHYECKOTO
MBIIILICHHS, pa3paboTKy aJTOPUTMOB U OIICHKY WX CIIOKHOCTH, (pOPMHpPOBAHWE HABBIKOB peaTH3AINH
MpOrpaMM Ha sI3bIKax MPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS.

Paznen «AH(popManHOHHBIE TEXHOJOTHW» TOCBAIIEH BOIPOCAM MPUMEHEHUST WH(OPMAIIMOHHBIX
TEXHOJIOTH, peaTn30BaHHBIX B MPUKIAJHBIX MPOTrPAMMHBIX MPOJAYKTaX W MHTEPHET-CEpBHUCAX, B TOM
quclie B 33/la4axX aHaIM3a JaHHBIX, UCTIOJIB30BAaHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TaOIUI] JJIsl PEIICHUs
MIPUKJIATHBIX 33]1a4.

B mpuBenéHHOM nanee cojaepkanuu ydueOHOTO Tpeamera «MHpopmMaTHKa» KypCHBOM BBIICIICHBI
JOTIOTHATEIHHBIC TEMbI, KOTOPBIE HE BXOJAT B 00s3aTENbHYIO MPOTrpamMMmy OOydeHUs, HO MOTYT OBITh
MIPEAJIOAKEHBI JIJIS1 U3YUCHHS OT/IEIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00y4YarOIIUMCS.

YriyOnéHHBIN ypOBEHD U3y4eHUSI HH(DOPMATUKH PEKOMEHIYETCS JUTSI TEXHOJIOTUYECKOTO PO PHIIS,
OPHEHTHUPOBAHHOTO HA WHXCHEPHYIO U MHOOPMAIMOHHYIO c(hephl NesATeIbHOCTH. Y TITyOIE€HHBIH YPOBEHb
u3ydeHuss UWHPOpMaTUKH  oOecreurnBaeT: TMOATOTOBKY OOy4YalOIIMXCSA, OPUEHTHUPOBAHHBIX  Ha
CHEIUAIBFHOCTH B 00J1acTH MH(GOPMAIIMOHHBIX TEXHOJOTHM UM MHXKEHEPHBIE CIECIHAIIBHOCTH, Y9acTHE B
MIPOEKTHOM M MCCIIEIOBATEIHCKON JICITEIILHOCTH, CBI3aHHONW C COBPEMEHHBIMU HAMPABICHUSIMHU OTPACIH
MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUM, TOATOTOBKY K y4YacTHIO B OJIMMIIMAJAX M Cladye
Enunoro rocynapcTBeHHOTO 3K3aMeHa 1o H(OpMaTHKE.

[TocnenoBaTenbHOCTh M3YyUYEHHUS TEM B MPEEIax OJHOTO TOIa 0OYICHHS MOXKET ObITh H3MEHEHA TI0
YCMOTPEHHIO YUUTENS TIPH MOATOTOBKE pabodeil mporpaMMbl U TIOYPOUHOTO TJIAHUPOBAHUSI.

OO6miee 4ncmo 9acoB, PEKOMEHIOBAHHBIX TSl u3ydeHust nHbopmaTuku — 272 vaca: B 10 kimacce —
136 yacoB (4 gyaca B Hezeno), B 11 kiracce — 136 gacoB (4 daca B HeJEINi0).

COAEP KXAHUE OBYUEHUSI

10 KJIACC

udposasi rpaMoTHOCTH

TpeGoBanusi TeXHMKM O€30MACHOCTM W TUIHMEHbl IpU pPaboTe € KOMIBIOTEPAMHU U JPYrUMH
KOMIIOHEHTaMHU [IU(PPOBOTO OKPYKEHUS.

[IpuHnumer paboOThl KOMITBIOTEPOB M KOMITBIOTEPHBIX cHCTeM. Apxutektypa (on Heiimana.
ABTOMAaTHYeCKOE€  BBINOJIHEHHE  HporpaMMbl  mpoueccopoMm. OmnepaTuBHas, IOCTOSHHAas U
noaroppeMeHHas namsaTb. OOMEH IaHHBIMM C NOMOIIbIO MIMH. KOHTpoJiepsl BHEIIHHUX YCTPONCTB.
[Ipsimoit nocTyn K maMsITH.

OCHOBHBIE TEHJEHIMM pa3BUTHS KOMIIBIOTEPHBIX TexHOJorui. IlapannenbHble BbIYMCIEHUS.
MsuoronporeccopHsle cucteMbl. CynepkoMibioTepsl. PacrnpesnenéHHble BBIYHMCIUTENBHBIE CUCTEMBI U
o0paboTka OOJIBIIMX AaHHBIX. MoOWIbHBIE LUGPOBbIE YCTPOWCTBA M HMX pOJb B KOMMYHHUKALUSAX.
Berpoennsie koMnbroTepbl. MUKpOKOHTpOILIephl. POOOTH3MPOBAaHHbBIE TPOU3BOICTBA.

[IporpammHoe oOecredeHrne KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. Bujbpl mporpammHOro
oOecrnieyeHuss U MX HazHadyeHue. OCOOEHHOCTU MPOrPaMMHOIO OOecledeHUss MOOMIIBHBIX YCTPOMCTB.
[TapannensHoe nporpammupoBanue. CucTeMHOe NporpaMmHoe obecrieuenue. OnepaluoHHble CUCTEMBI.
Yrunutsl. [paiiBepsl yerpoiicTB. MHCTAIUIALNS M JEMHCTAIUISILMS IPOTPAaMMHOT0 00ecreueHusl.

daiinoBblie cucteMbl. [IpUHIUNIBI pa3MeneHUs 1 IMEHOBaHMs (aiijioB B JOJITOBPEMEHHOM MaMsTH.
[TaGnoHBl U1 onMcaHus Ipynn Gaisos.

[Iporpammuoe obecneuenue. JIuneH3upoBaHWE NPOrpaMMHOIO oOecredeHuss U LHU(POBBIX
pecypcoB. IlpompuerapHoe u  cBoOoAHOEe mporpamMmmHoe obecriedeHue. Kommepueckoe
HEKOMMEPUYECKOE  MCIIOJB30BaHME  MPOrpaMMHOro  oOecriedeHuss U IUQPPOBBIX  PECYpPCOB.
OTBETCTBEHHOCTh, yCTaHaBJIMBaeMas 3aKoHOJAaTeslbcTBOM Poccuiickoit ®denepanuu 3a HepaBOMEpHOE
UCIOJIb30BAHUE MPOTPAMMHOI0 00ecredeHus: U HU(PPOBBIX PECYPCOB.

[TpuHIMOBI TOCTPOEHUS U annapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX ceTeil. CeTeBble MPOTOKOJIBL.
Cetp Unteprer. Anpecanus B cetn Muteprer. [Ipotokounsr creka TCP/IP. Cucrema 1OMEHHBIX HMEH.



Paznenenne IP-cetn Ha mojceTu ¢ MOMOUIbI0 Macok mojacereil. CereBoe aJIMUHUCTPUPOBAHUE.
IlonydeHue maHHBIX O CETEBBIX HACTPOMKax KommbroTepa. lIpoBepka Hamuyus CBSA3U C Y3JIOM CETH.
Omnpenenenre Mapiipyra JIBUKEHUS IAKETOB.

Bunpr nestensHoctd B cetu Mutepner. CepBuchl MuTtepHera. I'eomH(pOpManMOHHBIE CHCTEMBI.
['eonoKallMOHHBIE CEPBHCHI pEAbHOTO BPEMEHH (Hampumep, JIOKalus MOOWJIBHBIX Tene(oHOB,
OTIpeNIeNIeHNE 3arpy’KeHHOCTH AaBTOMAarucTpaieil), MHTEPHET-TOProBiisi, OpPOHUPOBaHHME OWJIETOB U
TOCTUHULL.

l'ocynapcTBeHHbIE AJIEKTPOHHBIE CcepBUCHI M yciayru. ConualibHblE CETH — OpraHu3alus
KOJUIEKTUBHOTO B3aUMOJEHCTBUA M oOMeHa JaHHbIMU. CeTeBOM JTHUKET: IpaBHja IIOBEJIEHUS B
kubepnpocTpancTse. [Ipobiema momMHHOCTH MOy4eHHOH nHpopMmannu. OTKPBITEIE 00pa3oBaTeIbHbIC
pecypcBhl.

TexHOTeHHBIE W YKOHOMHUYECKHE Yrpo3bl, CBS3aHHBIE C MCIIOJIb30BaHHEM HH()OPMAIOHHO-
KOMMYHUKAITMOHHBIX TexHoJoru. OOmme mnpobiieMbl 3amuThl WHGOpPMAIMU W HHQPOPMAIIMOHHOMN
6e3omacHoctu. CpenctBa 3amUThl  MHQOpPMAlMM B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U
aBTOMAaTU3UPOBAaHHBIX HMHPOPMAIMOHHBIX cucteMax. IIpaBoBoe oOecrnieueHne UHGOPMAIMOHHON
0€30I1aCHOCTH.

[IpenoTBpallieHne HECAHKIIMOHUPOBAHHOTO JOCTYINa K JMYHON KOH(UIEHIMAIbHOW HH(pOpMaIuy,
XpaHAIICHCsT Ha TEePCOHAIBHOM KOMITBIOTEPE, MOOWIIBHBIX YCTpOHCTBaX. BpemoHocHOE mporpaMMHOE
obecrnieueHre U crnocoObl 0OppOBI ¢ HUM. AHTUBHPYCHBIE Mporpammbl. OpraHuszainus JUYHOTO apXuBa
uHpopmanuu. PezepBHoe konupoBanue. [laponpHas 3amuTa apxusa.

Mudposanne ganHbix. CuMMeTpUYHbIE U HecUMMeTpHuHble mH@pbl. udpsl npocroit 3aMeHsbI.
HIudp Lesaps. Hludp Buxenepa. Anropurm mudppoBanus RSA.

TeopeTnueckue ocHOBbI MHPOPMATHKHU

WNudopmanus, nanHble ¥ 3HaHUS. H(OpMalMOHHbIE TPOLECCHI B TPUPOJIE, TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JUCKpETHBbIE BEJIWYMHBI M curHaiubsl. HeoOxoamMmocTe  qucKpeTH3anuu
nHpopManuu, MpeaHa3HAYCHHOM 711 XpaHEHHUs, TIepeIaun 1 00paboTKU B IU(PPOBBIX CHUCTEMAX.

JIBon4yHOE KOauMpoBaHHE. PaBHOMEpHBIE W HEpaBHOMEpHBIC KOJbI. J[eKoaupoBaHWE COOOIICHUIA,
3allMCAaHHBIX C TMOMOIIBID HEpPAaBHOMEPHBIX KOMOB. YcnoBue DPano. IlocTtpoeHue o0IHO3HAYHO
JIEKOJUPYEMBIX KOJOB C IIOMOILIbI JepeBa. EQUHMIBI M3MepeHHs KoiuyecTBa HHGOpPMALUU.
AJaBUTHBINA IOJXOJT K OLIEHKE KOJIMYECTBAa HH(OPMALIHH.

Cuctemsl cuucieHus. Pa3BépHyras 3amuch LeablX M JpOOHBIX YMCENl B HNO3MIMOHHON cucTeMe
cuncienus. CBONCTBAa MO3MLIMOHHON 3alllCH YMCIIA: KOJMYECTBO LM(P B 3amKCH, NPU3HAK JEITUMOCTH
qyciaa Ha OCHOBAaHHME CUCTEMbl CUMCICHMs. AJITOPUTM IE€PEBOAA LEJNOTo uucia u3 P-uyHOl cuctembl
CUUCIIEHUS B JECATHYHYIO. AJTOPUTM IE€peBOAa KOHEYHOH P-m4HOI ApoOM B AECATHUHYIO. ANTOPUTM
IepeBoJa LEJIOro 4Yuciaa M3 JAECATUYHOW cucreMbl cuucieHus B P-uunyro. IlepeBon koHeuHOMH
JEeCATUYHOM 1pobu B P-munyto. JIBoM4Has, BOCbMEpUYHAs U IIECTHAALATEpPUYHAs CUCTEMbl CUMCIICHUS,
CBSI3b MEXIY HUMH. ApudMeTHUecKHe OoNepaluy B IMO3UIMOHHBIX CHUCTeMax cuucieHus. TpouuHas
YPaBHOBELIEHHAs CUCTEMA CUUCIICHMS. [IBOMUHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonmupoBanue tekcroB. Komupoka ASCII. OpnobGaiitHeie xoampoBku. Cranmapt UNICODE.
Koauposka UTF-8. Onpenenenne nHpopMarmoOHHOTO 00bEMa TEKCTOBBIX COOOIIEHUH.

KoaupoBanue wuszobpaxenuii. OueHka HHPOPMAMOHHOTO 00BEMa IpadUUecKux TaHHBIX MpU
3aJJaHHBIX pa3pelleHUH M IIyOuHe KoJupoBaHHMs 1BeTa. L[BeToBhle MOjenu. BekropHoe KoaupoBaHUe.
®opmartsl rpapuueckux ¢aitnos. TpéxmepHas rpaduka. OpaxranbHas rpapuka.

KoaupoBanue 3Byka. OneHka HH()OPMALMOHHOIO 00BEMa 3BYKOBBIX JAHHBIX INPH 33JaHHBIX
4acTOTE AUCKPETU3aLUU U Pa3psAHOCTH KOIUPOBAHUS.

AnreOpa noruku. IToHaTue Bricka3biBaHMs. BrickaspiBaTenbHble (opMbl (peankatsl). KBaHTOPBI
CYIIECTBOBAHMS U BCEOOLTHOCTH.

Jlornueckue onepauuu. Tabauubl HCTUHHOCTH. Jlornueckue BoIpaxeHus. Jlornyeckue TOXAeCTBa.
JloKa3aTenbCcTBO JIOTHYECKUX TOXKIECTB C MOMOIIbIO TaOMuI] MCTUHHOCTH. Jlornyeckue omepanuud U
omepanuy HaJl MHOKECTBAMHU.



3aKoHBI anreOphl JIOTUKU. DKBUBAJICHTHBIEC TPe0Opa30BaHusl JOIMUECKUX BbIpakeHui. Jloruueckue
YPaBHEHUS U CUCTEMBI YPABHEHUIA.

Jlornueckue (QyHKIUM. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX (yHKOHMHA OT
KOJIMYECTBA apryMeHTOB. [10JIHbIE CHCTEMBI JIOTHYECKUX (DYHKITHIA.

Kanonnueckne ¢Gopmbl  JOrMYecKHX  BbIpaxkeHWHd. COBEpLICHHbIE JW3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpMaJIbHBIE ()OPMBI, AITOPUTMBI X IIOCTPOEHUS 10 TaOIUIEe HCTUHHOCTH.

Jloruueckue 37eMEHTHI B cocTaBe KoMmIibioTepa. Tpurrep. CymmaTtop. MHOTOpa3psiAHbIA CyMMaTOP.
[locTpoeHune cxeM Ha JIOTMYECKUX D3JIEMEHTax I10 3a/JlaHHOMY JIOTUYECKOMY BBIPa)KEHUIO. 3allucCh
JIOTUYECKOTO BBIPAYKEHUS 110 JJOTMYECKOM CXEMeE.

[IpencraBienue HenbIx 4MCed B MaMATH KoMIbioTepa. OrpaHMYeHHOCTb JUana3oHa 4ucel IpU
OTpAaHUYECHUN KOJWYecTBa pa3psnoB. llepenonHenue paspsaHoil ceTku. be33HakoBble W 3HAKOBBIE
JTaHHbIC. 3HAKOBBINA OUT. JIBOUYHBIN TOTIOJIHUTENBHBIN KO OTPUIATEIHHBIX YHCET.

[TobutoBeie sornueckue omnepauuu. Jlormueckuid, apumMeTHyecKuil W LMKINYECKUH CIBUTH.
udposanue ¢ noMoIIbI0 TOOUTOBOM onepanuu «uckitoyatomiee NJIN».

[IpencraBieHne BENIECTBEHHBIX YHCET B NAMATH KOMIIbIOTEpa. 3HAayalas 4acTh ¥ NOPSAJOK YHCIIA.
Jlnamna3oH 3Ha4eHHMH BeIIECTBEHHBIX uuceln. [IpoOraembl XpaHEeHHs BEIIECTBEHHBIX YHCEN, CBSI3aHHBIE C
OTpaHMUYEHUEM KOJIMUYECTBA Pa3psioB. BrinoaHeHne onepanuii ¢ BeeCTBEHHbIMU YMCIIaMU, HAKOTJIEHUE
OLIMOOK MPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

OmnpeneneHre BO3MOXHBIX —pe3ylbTaTOB  padOThl MPOCTEMINUX aJrOPUTMOB  YIIPaBJICHUS
WCIOJIHUTENSIMH M BBIYUCIUTENBHBIX aNropuTMoB. OrmpeneneHre HCXOAHBIX JAHHBIX, NMPU KOTOPBIX
QJIITOPUTM MOJKET J1aTh TpeOyeMblil pe3ynbTarT.

Oranbl penieHus 3a7ad Ha KoMIbloTepe. MHCTpyMeHTallbHbIE CPEJCTBA: TPAHCIATOP, OTIaa4HK,
npodunupoBumK. Komnunsanusa u uHTepnperanus nporpamMm. BuptyanbHbie MalliuHbL.

WNuterpupoBanHas cpeaa  pa3pabotku. Metonpl  oTimamku — mporpamm.  Mcmonb3oBaHue
TpaccupoBOYHbIX Tabmuil. OTianovHbIi BEIBOA. [lomaroBoe BhINOJHEHHE TTPOrpaMMbl. TOYKH OCTaHOBA.
[IpocMOTp 3HAYEHUIA TIEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tumbl [JaHHBIX: IEIIOYHCIICHHBIC,
BEILIECTBEHHbIE, CUMBOJIbHBIE, JIoTHueckue. BerBienus. Cioxubie ycnoBud. L{ukiel ¢ ycnosuem. Lukmibl
[0 MepeMeHHOW. B3ammo3aMeHseMOCTh pa3iMyHbIX BUAOB HMKIOB. MHBapuanT nukia. CocraBiieHue
LMKJIA C UCTIOJIB30BAHUEM 3apaHee ONPEACIEHHOIO NHBAPUAHTA LIUKIIA.

JlokymeHnTupoBanue nporpamm. Hcnonb3zoBanue KommeHTapueB. IloaroTroBka onucaHus
MIPOrpaMMbl U HTHCTPYKLHHU IS TIOJIb30BATEIIS.

Anroput™bl 00pabOTKH HATYypaIbHBIX YUCEII, 3alMCAHHBIX B MO3UIMOHHBIX CUCTEMaX CUHUCIICHHUS:
pazOueHure 3amucu 4YHuclia Ha OTAeIbHble LU(DPBI, HAXOXKICHHE CYMMBlI W MpousBeAeHus uudp,
Hax0XXJICHHE MaKCUMaJIbHOW (MUHUMAJIBHON) ITU(PHI.

HaxoxaeHue Bcex MpOCThIX 4Kces B 33aHHOM jauana3oHe. [IpeacraBnenue yucna B Buae Habopa
MIPOCTBIX COMHOXHTENEH. AJTOPUTM OBICTPOTrO BO3BEJICHUS B CTETICHb.

OO6paboTka naHHBIX, XpaHsmuxcs B (Qaitnax. TexcToBble W JBowuHble Qaiinbl. DaiinoBbIe
nepeMeHHbIe ((ailioBsle ykazatenu). Urenue u3 ¢aitna. 3anuce B daii.

Pazbuenne 3amaum Ha mnoazagaud. [loamporpammsl (mpoueaypsl M QyHKIuH). Pekypcus.
PexypcuBHble 00bekTHI ((ppakTansl). PekypcuBHble mpoueaypsl U pyHkiuu. Mcnons3oBaHue creka Ams
OpraHM3aly PEKYPCUBHBIX BBI30BOB.

Vcnonbs3oBaHue CTaHIapTHOM OMOMMOTEKH si3bIka mporpaMMupoBanus. [loakimroueHne 6MOIMOTEK
MOANIPOrPaMM CTOPOHHHUX IIPOM3BOAUTENEH. MOIYNbHBIN MPUHIUI IOCTPOEHUS IIPOTPaMM.

Yucnennsle Metoabl. TouHoe M mpuUOIMKEHHOE pelIeHus 3a7a4u. YucIeHHbIe METObl peleHus
ypaBHEHUI: MeTO[] mepedopa, METO MOJIOBUHHOTO jAeieHus. [IpubmmkéHHOe BIUMCICHUE JJTUH KPUBBIX.
Bbruucnenue miomanei ¢Guryp ¢ mOMOIIBIO YUCIEHHBIX METOAOB (METOJ| MPSIMOYIOJIbHUKOB, METOJ
tpanenuif). [lonck mMakcumyma (MUHMMYyMa) (DYHKIMM OJHOM INEpEeMEHHONW METOJIOM MOJOBHUHHOIO
JEJIEHUS.



OO0paboTka CHUMBOJIBHBIX JaHHBIX. BcCTpoeHHble (YHKIMH s3bIKAa MPOTPAMMHUPOBAHUS IS
00pabOTKH CHUMBOJIHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHMBOJIBHBIX CTPOK: TOJCYET KOJIMYECTBA
MOSIBIICHUI CHMBOJIa B CTPOKE, pa3OMEeHHE CTPOKM Ha CJIOBa MO MNPOOETbHBIM CHMBOJIAM, IOUCK
MOJICTPOKHA BHYTPHU JAHHOW CTPOKH, 3aMEHA HAWJECHHOM MOACTPOKHU Ha JIPYryr CTPOKy. ['eHepanusa Bcex
CIIOB B HEKOTOPOM ajidaBHUTe, yAOBICTBOPSIOMINX 3alaHHBIM orpaHudeHusM. [IpeoOpa3zoBanue 4ucia B
CHUMBOJIbHYIO CTPOKY U 00OpaTHO.

MaccuBbl U MOCJIEOBATENbHOCTH 4Kcell. Bpiuncienrne 0000IEHHBIX XapaKTEPUCTUK AJIEMEHTOB
MaccHBa WJIM YHCIIOBOM MOCJEIOBATEIBHOCTH (CYMMBI, MPOU3BENEHHS, CPETHEr0 apupMeTHIecKOTO,
MUHUMAaJIbHOIO M MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIINUX 3alaHHOMY
ycioBHI0). JIMHEIHBIN MOUCK 33JaHHOTO 3HAYCHUSI B MACCHUBE.

CoptupoBka 0OJHOMEpPHOTro MaccuBa. IIpocTeie METOABI COPTUPOBKH (METOJ Iy3bIpbKa, METOJ
BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpoBKa ciusHHEM. BpIcTpas copTHpoBKa MaccuBa (aJrOpuUTM
QuickSort). JIBon4HbII TOUCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIByMepHBbIE MacCHBbI (MaTpHUIlbl). AJNTOPUTMBI 00pabOTKM JBYMEPHBIX MACCHBOB: 3aIlOJIHEHUE
JIBYMEPHOTO YHUCJIOBOTO MAacCHMBa IO 3aJaHHBIM IpaBUjaM, MOMUCK AJIEMEHTa B JIBYMEPHOM MAacCCHUBE,
BBIYMCIIEHUE MAKCUMYyMa (MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U
CTOJIOIIOB JIBYMEPHOT'O MacCHUBa.

NHpopmManoHHbIE TEXHOJIOTHH

TexctoBblii mpoueccop. PemaktupoBanue u ¢opmatupoBanue. IlpoBepka opdorpaduun u
rpaMmMatuki. CpencTBa TOMCKAa M aBTO3aMEHBI B TEKCTOBOM mpoilleccope. Mcmonb3oBaHWe CTUIIEH.
CrpykTypupoBaHHbBIE TEKCTOBblEe JOKyMeHTBbl. CHocku, ornaBineHue. KosnekTuBHas pabota ¢
JNOKyMeHTaMu. MHCTpyMEHTBl peleH3UpOBaHUS B TEKCTOBBIX IMpoleccopax. OOmauyHble CEPBUCHI.
Jenoas nepenucka. Pedepar. [IpaBuna nutupoBaHus HCTOYHUKOB U odopmMiteHUst Oubarnorpadudeckux
cceutok. OdopmileHHE CHNHCKa JUTEpaTyphl. 3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOW TEKCTA.
Texuuueckne cpenctBa BBojJa  Tekcra.  CrHelualu3upOBaHHBIE  CPEACTBA  PENAKTUPOBAHUSA
MaTeMaTHYeCKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJaud aHajiW3a JAHHBIX: I[POTHO3UpPOBAHUE, KIAcCHU(pHUKaIuS,
KJIacTepu3alus, aHaiu3 OTKIoOHeHWH. [locienoBaTenbHOCTh pELIEHHS 3a/Jad aHalu3a JAaHHBIX: cOOp
MEePBUYHBIX JaHHBIX, OYMCTKAa M OIEHKAa KauyecTBa JAaHHBIX, BBIOOP W/MIM TOCTPOCHUE MOJIEINH,
npeoOpa3oBaHKe JAaHHBIX, BU3YyallU3allMsl TaHHBIX, HHTEpIpeTalus pe3yibTatoB. [IporpaMMHbie cpencTBa
U UHTEPHET-CepBHUCHI JJsi O0pabOTKM M TMpeACTaBieHHs JaHHBIX. boipinne naHHble. MamnHHOE
oOyueHue. VIHTeIeKTyanbHbIN aHAIIN3 JaHHBIX.

AHanu3 JaHHBIX C TOMOIIbIO 3JEKTPOHHBIX Tabmuu. BelunciieHne CymMMBbl, CpeaHEero
apru(METHIECKOT0, HAUOOJBIIET0 (HAMMEHBIIET0) 3HAYCHMS Tuarna3oHa. Beramcienue koddduimeHta
KOppEeTSUU JBYX pAnoB AaHHBIX. [locTpoeHue cToJIOUATHIX, JMHEHYATHIX M KPYrOBBIX JAHArpPaMM.
[TocTtpoenue rpaduxoB Gynkiuit. [londop nuHUM TpeHaa, pelIeHre 3a1a4 MPOTHO3UPOBAHUS.

UucneHHOE pelleHne YpaBHEHHMH C TOMOINbI0 mojadopa mapamerpa. OnTuMuzanus Kak MOUCK
HAWIY4YIEro pelieHus B 3aJaHHBIX ycioBusix. llemeBas ¢yHkuusa, orpanudenus. JlokanabHble U
rJ100ambHBI MUHUMYMBI 11eJIeBON (yHKIMU. PerieHue 3aay ONTUMH3AIUU C TTOMOIIBIO 3JIEKTPOHHBIX
TabnuII.

11 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernueckre Moaxo/1bl K OLIEHKE KOJIUYeCTBa UH(pOpMAIMU. 3aKOH aJJUTUBHOCTH HUH(POPMAIIUH.
®opmyna Xaptau. Madopmanus u BepositTHocTb. @opmyna [llenHoHa.

Anroput™mbl  ckatus AaHHbBIX. Anroput™M RLE. Anroputm Xaddpmana. Anroputm LZW.
AJITOPUTMBI CXKAaTUS JAHHBIX C TOTEPSAMHU. Y MEHBIIEHUE TITyOMHBI KOJUpoBaHus 11BeTa. OCHOBHBIE UIEU
anroputMmoB cxkatus JPEG, MP3.

CkopocTb mepefayd JaHHBIX. 3aBUCHMOCTb BpPEMEHH Iepeladyd OT MH(OPMAIMOHHOTO 00bEéMa
JAHHBIX U XapaKTePUCTUK KaHaja CBs3U. [IpMunHBI BO3ZHMKHOBEHHUS OLIMOOK MpPU Iepeaye JAaHHBIX.



Koapl, no3Bossitoniue oOHapyXKUBaTh M HUCHPABIATH OIIMOKHM, BO3HMKAIOIIUE MpPU Iepelade JaHHBIX.
Paccrosinue Xaommunra. Koauposanue ¢ moBropenneM 6utos. Koapl XommuHra.

Cucrembl. KoMIIOHEHTBI CHUCTEMBI U MX B3auMmojelicTBue. Cuctemubiil d¢dekr. YmpaBieHHe Kak
nH(popMaMOoHHKIH mporiecc. OOpaTHas CBS3b.

Mopnenu u monenupoBanue. llens MoxenupoBanuss. COOTBETCTBHE MOJEIM MOJAEIUPYEMOMY
00BEKTY WU TPOLIECCY, eI MOoienupoBanusi. Gopmanu3anus MPUKIAIHbIX 3a71a4.

[IpencraBnenne pe3yabTaTOB MOJEIHPOBAHUS B BHIE, YJOOHOM JUIsI BOCIPHUATHS YEIOBEKOM.
I'paduueckoe mpeacTaBaeHne JAHHBIX (CXEMBbI, TaOIHIBI, TpaduKN).

I'padsl. OcHoBHBIe IOHATHS. Buner rpados. Onucanne rpadoB ¢ MOMONIBIO MATPHIl CMEXHOCTH,
BECOBBIX MAaTpHll, CIUCKOB CMEXKHOCTH. PelieHue anropuTMHYECKuX 3ajad, CBSI3aHHBIX C aHAJIU30M
rpa¢oB (IMOCTPOEHHE ONTHMAIBHOTO IIYTH MEXKAY BEpIIMHAMHU Tpada, OINpeieieHrne KOJIMYecTBa
Pa3IMYHbIX ITyTeH MEXy BEpIIMHAMH OPUEHTHPOBAHHOTO allUKIMYECKOro rpada).

HepeBws. bunapnoe nepeBo. JlepeBbss moucka. CrocoObl oOxonma nepeBa. [IpencraBienue
apu(dmMeTnyecKuX BHIpa)KEHUHN B BUJE JiepeBa. JJucCKpeTHbIe UTPbl ABYX UTPOKOB C MOJIHOM HH(pOpMaLmen.
[TocTpoenune nepeBa mnepebopa BapuUaHTOB, ONHCAHUWE CTPAaTErMM UIrPbl B TaONM4YHOU (opme.
BoIurpbliiHbie ¥ TPOUTPHIIIHBIE TO3ULUH. BBIUTpBINIHBIE CTpaTETHH.

CpencTBa HCKYCCTBEHHOTO MHTEIeKkTa. CepBUCHl MAIIMHHOTO MEPEBO/Ia U paclo3HaBaHUsS yCTHOM
peun. KoruutuBHbele cepBuchl. WaeHtuduxammss U MOUCK U300pakeHUH, pacrno3HaBaHUE JIUII.
CamooOyuaromiecst cucteMbl. VICKyCCTBEHHBIN MHTEUIEKT B KOMIBIOTEPHBIX Urpax. VMcmosb3oBaHue
METO/IOB HMCKYCCTBEHHOTO MHTE/UIEKTa B oOydaromux cuctemax. lcmonp3oBanue MerooB
HUCKYCCTBEHHOIO MHTE/UIeKTa B pobOoTorexHuke. MHTepHer Bemieil. IlepcnexkTuBbl pa3BUTHSA
KOMITbIOTEPHBIX MHTEJUIEKTYyalIbHbIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOrPAaMMHPOBAHHE

dopmanuzanus MOHATHS aiaroputMma. MammHa TeOpUHra Kak yHHMBEpPCajdbHAas MOJENb
Berunciiennil. Tezuc YUépua—Trropunra.

OrneHka CIIOKHOCTH BBIYHCICHUH. Bpemss paboTel u 00BEM HCHONB3YyEMOW TaMATH, UX
3aBUCHMOCTb OT pa3Mepa HMCXOIAHBIX AaHHbIX. OIEHKa acCMMITOTHYECKON CII0KHOCTH aJrOPUTMOB.
ANTOPUTMBI IOJIMHOMHUATIBLHOM CII0XKHOCTH. [lepebopHbie anropuTmbl. [IpuMepsl pa3IMUHbBIX aITTOPUTMOB
peuieHust OAHOM 3a/1a4u, KOTOPbIE UMEIOT Pa3IUUYHYIO CIIOAKHOCTD.

[Touck mpocThIX YUCEI B 3aJJAaHHOM JTMaNa30He ¢ MOMOIIBIO AITOPUTMA «PEUIeTO DpaTocheHar.

MHoropa3psiHble 1eNble Yncia, 3aJa4i JUIMHHON apu(pMETHKH.

CrnoBapu (accolMaTHBHBIE MacCHBBI, OTOOpaxeHus). Xomi-tabmaunbl. IloctpoeHue andaBuTHO-
YaCTOTHOI'O CJIOBAps JJIs 3aJaHHOTO TEKCTa.

Crexku. AHamu3 MPaBWIBHOCTH CKOOOYHOTO BBIp@XEHMs. BpluncieHue apudmeTnyeckoro
BBIPAKEHUS, 3aIIMCAHHOTO B OCT(UKCHOH dopme.

Ouepenu. Mcnonp3oBanue ouepeau 411 BpEMEHHOTO XpaHEHUs! JaHHBIX.

AnroputmMel Ha rpadax. [locTpoeHne MUHMMAIBFHOTO OCTOBHOIO Ji€peBa B3BELICHHOIO CBSI3HOTO
HeopueHTHupoBaHHOTO Tpada. KommuecTBo pa3nuyHBIX MyTeH MeEXAy BepIIMHAMU OPHUEHTHUPOBAHHOTO
aruKIndeckoro rpada. Anroputm JleidkeTpsl.

HepeBbs. Peanu3zaius aepeBa ¢ IOMOIIbIO CCHIJIOYHBIX CTPYKTYP. /IBoMuHbIe (OMHApHBIE) epEBBSI.
ITocTpoenue aepeBa Aisl 3alaHHOTO apU(PMETUUYECKOTO BBIpAKEHUs. PeKypcHBHBIE anropuTMBbl 00X01a
nepeBa. Mcnonbp3oBaHue cTeka U odepenu A 00xo/a Jiepesa.

JluHamMu4eckoe MporpaMMHUPOBAHUE KaK METOJ PELICHMs 3a7ad ¢ COXPAaHEHHEM IPOMEXYTOUHBIX
pe3yabTaToB. 3aJaud, pEIIaeMble C TMOMOILBI0 JIMHAMUYECKOTO IPOrPAMMHUPOBAHUSA: BBIYMCICHUE
PEKYpPCUBHBIX (DYHKLUH, MOACYET KOIUYECTBA BAPUAHTOB, 33/1a41 ONITUMHU3ALUH.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM IporpaMMupoBaHun. OObeKTHl U Kiacchl. CBOWCTBA U
MeTO Il 00BEKTOB. OOBEKTHO-OPUEHTUPOBaHHbIN aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO Moaxoaa. HKancynsauus, HaciaeI0BaHue, MOJIUMOpHHU3M.

Cpensl  ObicTpoit  pa3paboTku mnporpamMM. IlpoexTupoBaHue uHTepdeiica MoJib30BaTENs.
Vcnonbp30BaHKe TOTOBBIX YIIPABISIEMbIX 3JIEMEHTOB JUIs MOCTPOEHUS HHTepdeiica.



00630p s3b1KOB TIpOTpamMmMupoBanus. [loHsTHE O TapaguTrMax IPOrpaMMUPOBAHHUSL.

HNHpopmManoHHbIe TEXHOJIOTHH

Otanbl  KOMIBIOTEPHO-MAaTEMaTHYECKOTO MOJEIMPOBAHUSA: TOCTAaHOBKA 3a/aud, pa3padoTka
MOJEJU, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBIN 3KCIIEPUMEHT, AHAJIN3 PE3YIbTATOB MOAEIUPOBAHUS.

Juckperuzauyst  OpU  MaTEeMaTUUYECKOM  MOJEIMPOBAHUM  HENPEPHIBHBIX  IIPOLIECCOB.
MopenupoBanue ABIKEHHs. MojenupoBaHue OHOJOTHUECKHX CHUCTeM. MaremMaTHYecKHe MOJENu B
SKOHOMMKE. BbIUMCINTENbHBIE SKCIIEPUMEHTBI C MOJEIIAMHU.

OOpaboTka pe3yabTaTOB AKCIEPHUMEHTa. MeTo] HauMeHbIIUX KBagpaToB. OIEHKa YHCIOBBIX
[apaMeTpoB MOJEIUPYEMBIX OOBEKTOB U IpolieccoB. BoccraHOBIEHNE 3aBUCUMOCTEN MO pe3ylbTaTtaM
IKCIEPUMEHTA.

BepostHoctueie moaenu. Metoasl Monte-Kapno. Mmurtanmonnoe wmonenupoBanue. CucTeMbl
MaccoOBOTO 0OCITyKUBaHUSI.

Tabnuunble (pensiuoHHbIe) 0a3bl JaHHBIX. TabimMIla — MPeACTaBICHUE CBEACHUN 00 OJHOTHUITHBIX
o0bekTax. Ilone, 3amuce. Kimrou tabaunel. PaboTa ¢ roroBoi 0a30¥ JaHHBIX. 3allojJHEHHEe 0a3bl JaHHBIX.
[Touck, coptupoBka U (UIbTpalKs JaHHBIX. 3alIpOChl HA BBIOOPKY JAaHHBIX. 3alpocChl C MapaMeTpaMu.
Brruncisiemble 1ot B 3ampocax.

MHuoroTabanunble 6a3bl 1aHHBIX. THIBI cBsI3el Mexay Tabaunamu. Buenrnuil kimtou. LlenoctHocTh
0a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOTUYHBIM 0a3aM JIaHHBIX.

Nuteprer-npunoxenus. [lordarre o cepBepHON U KIIMEHTCKOM 4acTaX caiiTa. TeXHOJIOTHs «KIUEHT
— cepBep», e€ mocrouHcTBa U HegocTatku. OcHOBBI si3bika HTML u kackaguabix tabmwi crueii (CSS).
Cuenapun Ha s3pike JavaScript. @opmel Ha BeO-cTpaHHILE.

Pa3memnenue Be6-caiiToB. Yciyra xocTuHTa. 3arpyska ¢GaiaoB Ha CauT.

BBon wu300pakeHHil € HCIIOJIb30BAHMEM  PA3IMUHBIX LUQPPOBBIX YCTPOMCTB (LHPPOBBIX
(dhoToanmapaToB 1 MUKPOCKOIIOB, BUACOKaMEpP, CKAHEPOB U APYTrUX YCTPOUCTB). ['padmyeckuii penakTop.
Pazpemenne. Kaapuposanue. HWcnpaBnenue mnepcnekTuBbl. [ucrorpamma. Koppekuust ypoBHER,
Koppeknus neta. ObecriBeunBaHUE IIBETHBIX W300pakeHuil. PeTymb. Pabota ¢ obmactsamu. OUIbTpHI.

Mmuorocnoitasie n3o0pakenus. TekcroBbie cion. Macka ciosi. Kananel. CoxpaHeHHE BBIJICICHHOU
obnactu. [ToaroToBka WUTIOCTpanuii 17151 BeO-caliTOB. AHUMHUPOBAHHBIE H300paYKEHUSI.

Bextopnas rpaduka. IlpumutuBel. M3menenue mopsaka 3JeMEHTOB. BrIpaBHHBaHuUe,
pacnpenenenue. ['pynnuposka. Kpusie. @opMaThl BEKTOPHBIX PUCYHKOB. Mcrosib30BaHuE KOHTYpPOB.
BexTopu3zanus pacTpoBbIX U300paKeHUI.

[IpyHIMIOBI TOCTPOEHUS U PEJaKTUpOBaHUs TpEXMEpHBIX Mogenedl. CeToyHble MOJIENH.
Marepuanbl. MojenupoBaHue HCTOYHHKOB ocBelieHus. Kamepwl. AnautuBHble TexHoJoruu (3D-
npuHTepsl). [loHATHE O BUPTYaNbHON PEeaIbHOCTH U IOTIOJIHEHHON peaibHOCTH.

[UDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUSA IIPOTPAMMBI 110 HUH®OPMATUKE
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPE/JJHEI'O OBIIEI'O OEPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE  pe3yNabTaThl  OTPAXKAIT  TOTOBHOCTh M CHOCOOHOCTh  OOYYaroIIUXCS
PYKOBOJICTBOBATbCSI C(POPMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JHMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIINH, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOUIUX TPAJAULIMOHHBIM IEHHOCTSIM
poccuiickoro oOIIecTBa, paclUIMpPEeHHe >KU3HEHHOTO OIbITa W OIBITa JACSITeNbHOCTH B TIpoIlecce
peau3anuu cpeicTBaMU y4eOHOTO MpeIMeTa OCHOBHBIX HAMPAaBJICHHI BOCITUTATEILHON NESTENbHOCTH.

B pesynpraTe wu3ydeHus uWHGOPMATUKH Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHus Y
oOyuaromierocs OyayT copMUPOBAHBI CIEAYIONTNE TNYHOCTHBIE PE3YIbTATHI:

1) rpa’aaHcKOro BOCIUTAHMS:

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U MPaBOTOPSIKA,
coOroIeHre 0CHOBOTIONIATAIOIINX HOPM MH(DOPMAIIMOHHOTO MpaBa U HHPOPMAITMOHHOM 0€30MaCHOCTH;



TOTOBHOCTH MPOTHUBOCTOATH nacojJI0run OKCTPEMH3MaA, HannyoHajaIu3Mma, KC€H0(1)06I/II/I,
AUCKpUMHHALIUU 110 COUHUAJILHBIM, PCIUTHO3HBIM, paCOBbIM, HAIUOHAJIbHBIM IIPpHU3HAKaM B BUPTYaJIbHOM
MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOE OTHOIICHHE K UCTOPUICCKOMY HACJICIIUIO, TOCTHKEHUIM Poccun B Hayke, HCKYCCTBE,
TCXHOJOI'usaX, IOHUMAaHUC 3HAUYCHUA I/IH(bOpMaTI/IKI/I KaK HayKH B )KU3HU COBPEMCHHOI'O onecma;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAallMI0O M TPUHUMATH OCO3HAHHBIC PEIICHUS, OPHEHTHUPYSACH Ha
MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B CCTH I/IHTepHeT;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

9CTETUYCCKOC OTHOIICHNEC K MHUPY, BKIIIOYad 3CTCTUKY HAYYHOI'O U TEXHUYCCKOTO TBOPUYCCTBA,

CIIOCOOHOCTH BOCIIpUHMMATL pPa3JIMYHbIC BHAblI HCKYCCTBA, B TOM 4YHCJIIC OCHOBAHHOI'O Ha
MCI0JIb30BAHNU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh 3JIOPOBOTO W 0€301acHOTO o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO, B TOM HYHCIIE 32 CUET COOMIOeHUsI TpeOOBaHUN O€30TMacCHOM SKCIUTyaTallMi CPEICTB
I/IHCbOpMaIII/IOHHI)IX N KOMMYHUKaAIITUOHHBIX T@XHOJ’IOFHﬁ;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCThL K AaKTUBHOU JCATCIIBHOCTHU TEXHOJIOTHYECKOU U COIIPI&J'II)HOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIUHUPOBATH, IJIAHUPOBATE U CAMOCTOATCIIBHO BBIIIOJIHATE TaKYIO JCATCIbHOCTD,

uHTepec K cdepaMm npodecCHOHATbHONW  JESITENbHOCTH, CBSI3aHHBIM C HMH(QOPMATHKOM,
nporpaMMUpOBaHUEM U I/IH(i)OpMaHHOHHBIMI/I TEXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTHMIXKCHHUAX HAYKH
MH(OPMATUKU U HAay4YHO-TEXHUYECKOIO IMporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oymyiein
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

OCO3HAHHUE II00AILHOTO XapaKTepa HKOJIOTHUECKHUX MPOoOIeM U MyTel UX pelIeHrs, B TOM YHCIe C
y4€TOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
JOCTHKEHHUSIM HayYHO-TEXHUYECKOTO Mporpecca U OOIIEeCTBEHHOM MPaKTUKU, 32 CUET MOHUMAHUS POJIH
MH(OPMALIMOHHBIX PECYPCOB, HH(POPMAIIMOHHBIX MPOIECCOB M HHMOPMALMOHHBIX TEXHOJOTHHA B
ycIoBUsAX HU(POBOI TpaHCHOpMAIIK MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHME IIEHHOCTH HAy4YHOW JAEATEIbHOCTH, TOTOBHOCTb OCYIIECTBJISATh MPOCKTHYIO H
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

B mporuecce nocTuxkeHHs JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOrpaMMbl Mo HH(pOpMaTHuke y
00yuaronmxcs COBEPIICHCTBYETCS IMOLIMOHAIBHBIN MHTEJUIEKT, PEANoararomuil chopMUPOBAHHOCTD:

CaMOperyJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIOCOOHOCTh aanTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHU, BKIIOYAIOIIEH CTpEeMJICHHE K JOCTHKCHHIO LIETTH U YCHEeXY, ONTUMHU3M,
WHUIMATUBHOCTh, YMEHUE JIEUCTBOBATH, HCXO/I U3 CBOUX BO3ZMOYKHOCTEH;

SMMATHH, BKIIIOYAIOIIEH CIMOCOOHOCTh MOHUMATh SMOIMOHANIBHOE COCTOSIHUE APYTUX, YYUTHIBATH
€ro TIPU OCYILIECTBICHUH KOMMYHHUKAIIUHU, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

COIMANIFHBIX HABBIKOB, BKIFOYAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C APYTUMU JIFOJIbMU,
3a00THTHCSI, IPOSBISATH HHTEPEC U pa3peniaTth KOHPIUKTHI.

METAINIPEIMETHBIE PE3YJIbTATHI



B pesymbrare wu3ydeHus HWHGOPMATHKA HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUs Y
oOyuatomierocs OyayT chOpMHpPOBaHBI METANPEIMETHBIE PE3YJIbTAThl, OTPAKECHHBIC B YHHUBEPCATHHBIX
y4eOHBIX JCHCTBHUSAX, a WMEHHO — IIO3HABaTCJbHBIC YHHMBEpCAJIbHBIC YueOHbBIC JCHCTBUA,
KOMMYHHUKATHBHBIC YHUBEPCAIbHbIC Y4eOHBbIC JCHCTBUS, PETYIATHBHBIC YHHBEpCAJIbHBIC YueOHBIC
JICUCTBUS, COBMECTHAS JICATCILHOCTD.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITEIIEHO (POPMYITHPOBATE M AKTYAIM3UPOBAThH IPOOIIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

YCTaHAaBJIMBATb CyHICCTBCHHBIfI IMPpU3HAK HWJIIM OCHOBAHUA IJid CPABHCHUA, KJ'IaCCI/I(l)I/IKaIII/II/I u
0000I111eHH S ;

OTIPEICIIATH SN JNCSITSILHOCTH, 33]1aBaTh MapaMEeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHBOPECUYHSA B PACCMATPHUBACMBIX ABJICHHUAX,

pa3pabaTeiBaTh IUIAH pPEMICHUS TPOOJIEMBI ¢ yYETOM aHaIM3a HWMEIOIIMXCS MaTepUANIBHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JACATCIIBHOCTH, OLICHUBATL COOTBETCTBUC PCIYJIbTATOB LEIAM, OICHHUBATH
PUCKHU HOCJ'IC)ICTBPI?I JACATCIIbHOCTH,

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PEAJbHOrO, BHUPTYaIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Ppa3BuUBaTh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUU JKU3HCHHBIX HpO6J'IeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BIIQJICTh HAaBBIKAMHM  y4eOHO-UCCIICJIOBATEILCKOM W TMPOEKTHOM  JCSITELHOCTH, HAaBBIKaMU
pasperreHus mpoodieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS
MPaKTUYECKHUX 3aJ1au, TPUMEHEHHUIO Pa3INYHBIX METOI0B ITO3HAHUS;

OCYIIECTBJISATh  pPa3IMYHbIE BHIBI JACSITCIBPHOCTH 1O TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, MPEeoOPa30BAHUIO ¥ TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YUCIE MPHU
CO3/ITaHWHU Y4EOHBIX U COIUATBHBIX TPOCKTOB;

dbopMupoBaTh HAay4YHBIH THUIl MBIIUJICHUS, BIAJETh HAYYHOW TEPMHHOJOTHEH, KITIOYEBBIMU
MOHATUSMH M METOJIaMU;

CTaBUTh U (OPMYJIIMPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIHHON JACATEIHHOCTH U KMU3HEHHBIX
CUTYaIHsIX;

BBISBJISITH NTPUYMHHO-CIICJCTBEHHBIC CBSI3U M aKTyaJIM3WpPOBATh 3ajady, BBIJBUTaTh THUIIOTE3Y €€
pelieHus, HaXOAWTh apryMEHTHhI IS JIOKa3aTelIbCTBA CBOMX YTBEPXKICHHUH, 3a7aBaTh IMapaMeTphbl U
KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh IMOJYYECHHBIE B XOJ€ PEIICHUS 3aJaud pPe3yiabTaThl, KPUTHUECKU OILIEHMBATH HUX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  I[EJICHANIPABJICHHBIN TOUCK IEpeHoca CpelIcTB U CHocoOoB  JeicTBHS B
podecCHOHANBHYIO CPEy;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO U MPAKTUYECKYIO0 00JACTH JKU3HEIESTEIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJCU, MpEATaraTb OpUrHHAIbHBIE MOAXO0JbI M PEIICHHUs, CTaBUTh MPOOIEMBI U
3a/1a4u, JOMYCKAIOUIUE allbTePHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

BIIJIETh HABBIKAMU TOJYYEHUS HHPOPMAIMH M3 HUCTOYHUKOB PA3HBIX THUIOB, CaMOCTOSITEIHHO
OCYILIECTBIIATh TOUCK, aHAM3, CHCTEMAaTU3allMi0 U MHTEPIpETaIio HHPOpMAMKU Pa3IuYHBIX BUIOB U
(dhopM TpeicTaBICHHUS;

co37aBaTh TEKCTHl B pPa3iMYHBIX (hopMarax Cc y4ETOM Ha3HaueHUs WHGOpMAlUKM U IENeBOU
ayJUTOPHUH, BBIOUpPAs ONTUMANEHYIO (OpMY TIPECTaBICHHS U BU3YaIIU3AIlHH;



OLICHUBATb NOCTOBCPHOCTDL, JICTUTUMHOCTDb I/IH(pOpMaI_[I/II/I, €€ COOTBETCTBHE IMPpaBOBBIM U MOpPAJIbHO-
ATHYECKUM HOPMaM;

HCIIOJIb30BAThL CPEACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B peuIcHun
KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX M OpPraHM3allMOHHBIX 3aJa4 C COONIOACHUEM TpeOOBaHMIA
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TMTHEHBI, pECypcoCcOepeKeHHUs, MPABOBBIX M ATUYECKHX HOPM,
HOPM HMH(OPMAIMOHHON OE30MaCHOCTH;

BJIQJICTh HABBIKAMH PACIO3HABAHUS W 3aIUThl HH(pOpMaruy, WHPOPMAIMOHHON Oe30macHOCTH
JIMYHOCTH.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA

1) o0menue:

OCYIIIECTBIISATH KOMMYHUKAIINU BO BCeX chepax KHU3HHU;

pacrmo3HaBaTh HEBEepOATbHBIC CpPEJCTBA OOIICHHWS, MMOHWMATh 3HAYCHHUE COIMAIBHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOHMIMKTHBIX CHTYAIlM U CMSTYATh KOH(IHKTHI;

BIIQJICTh Pa3IMIHBIMU CITIOCOOAMU OOIICHHS U B3aMMOJICHCTBYS, apTyMEHTUPOBAHHO BECTH JTHAJIOT,
YMETh CMSITYaTh KOH(PIUKTHBIC CUTYaIlNN;

Pa3BEPHYTO W JIOTUIHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOIb30BAHUEM SI3bIKOBBIX CPE/CTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMaHIHON ¥ WHIUBUAYATbHOH paOOTHI;

BBEIOMpATh TEMAaTHKy M METOJbI COBMECTHBIX JICHCTBHUH ¢ Y4E€TOM OOIMUX WHTEPECOB U
BO3MO’KHOCTEH Ka)KIOTO YiIeHA KOJUICKTHBA;

MIPUHUMATH [IeJTH COBMECTHOH JCSITEIILHOCTH, OPraHW30BBIBATh M KOOPAUHUPOBATH JICHCTBUS IO HX
JNOCTHKEHHUIO: COCTABIIATh IUJIaH JAEWCTBUM, paclpeieisTh pOJd C Yy4ETOM MHEHHMH YYaCTHUKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAaueCTBO CBOErO BKJaJa M KaXKJIOTO YYaCTHHKA KOMAaHJbl B OOIIMH pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

npeniaraTb HOBBIE TPOEKTHI, OLEHUBATh MHJEU C TMO3UIUH HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEACHHE B PAa3IMYHBIX CUTYyalUsAX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryiasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS

1) camoopranmu3anus:

CaMOCTOSITENIBHO OCYILECTBIISATH MO3HABATENbHYIO JEATEIbHOCTD, BBISBIATH MPOOIEMBI, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON AESITENTbHOCTU U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIBHO COCTAaBJISATh IUJIaH pEIIeHUs NpoOlieMbl ¢ y4ETOM HMEIOUIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BHIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBaThH ()OPMUPOBAHUIO U MPOSBICHUIO IUPOKOW IPYIUIIUU B Pa3HBIX 00NACTSIX 3HAHUH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;



BJIQJIeTh HABBIKAMU [I03HABATEJIbHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUU U
MBICTIMTEIBHBIX IPOIECCOB, WX PE3yJIbTaTOB M OCHOBAHH, MCIOJB30BaTh MPUEMBI pediIeKCHU JUIs
OLIGHKU CHTYalluH, BHIOOPA BEPHOTO PEILICHHS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEILIECHHUS 10 UX CHWKEHHUIO;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH.

3) npuHATHA ce0s M APYrux:

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIHUOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

B nponecce uzyuenust kypca nHGopMaTuku yriryOn€HHOTO ypoBHS 6 10 knacce oOydaromnMMHCS
OyIyT TOCTUTHYTHI CIIEIYIONIUE PEIMETHBIE Pe3yIbTaThI:

BJIQJICHUE TIPEACTABJICHUSMHU O POJIM WH(GOPMAIMK M CBS3aHHBIX C HEH IMPOIECCOB B TPHUPOJIE,
TEXHUKE ¥ O0OmecTBe, TOHATHAMU «WHPOpMALUsA», «MHOOPMAITMOHHBIA TIPOLIECC», «CHCTEMay,
«KOMITOHEHTBI CHCTEMBI», «CHCTEMHBIN 3 dexT», «mHOpMaOHHAS CHCTEMay, «CUCTEMa YIIPABICHUD);

BJIaJICHNE METOJaMH IOWCKa WH(POpMAaNUu B ceTH VIHTEepHET, YMEHHWE KPUTHYECKH OIICHUBAThH
WH(pOpMAIIHIO, TIOTYYEeHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepHu30BaTh OOJBIINE TAHHBIC, MPUBOIUTH MPUMEPH UCTOYHUKOB WX TOJTYYEHUS U
HaTpPaBJICHUS WCIIOJB30BAHMS, YMEHHE KIacCU(UIMPOBATh OCHOBHBIC 3aJladydl aHalnW3a JJaHHBIX
(mporHO3MpoBaHWe,  KiIacCUUKAIMs,  KlacTepu3alus,  aHaJIW3  OTKJIOHEHWI),  TOHHWMATh
MOCJIEIOBATEIbHOCTh PEIICHHS 3a/1ad aHalIN3a JAHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OYMCTKA M OLEHKA
Ka4ecTBa JIAHHBIX, BBIOOP M/WIIN MTOCTPOCHUE MOJEIH, IPeoOpa3oBaHNe JTaHHBIX, BU3YaJIH3alus JaHHBIX,
MHTEPIIPETaNNs PE3yIbTaToB;

NOHMMAaHUE OCHOBHBIX IPHHIMIIOB YCTPOHCTBAa W  (PYHKIMOHUPOBAHUS  COBPEMEHHBIX
CTAI[IOHAPHBIX ¥ MOOMIILHBIX KOMIIBIOTEPOB, TCHIACHIMH PA3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBBIKAMHU pabOTHI C OMEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU BHJIAMHU IPOIPAaMMHOTO
o0ecrieueHHs I peleHns yueOHBIX 3a71ad 10 BEIOpAaHHOH CHennaIn3alyy;

HaJIMYUE MPEACTABICHUN O KOMIBIOTEPHBIX CETSX M MX POJHM B COBPEMEHHOM MHUpE, O 0a30BBIX
OPUHIMIIAX OpraHu3alMud W (QyHKIMOHUPOBAHHMS KOMIIBIOTEPHBIX ceTed, 00 OOImuX MpUHIMIAX
pa3paboTku U PYHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHUII;

NOHUMaHue yrpo3 HMH(GOPMANMOHHONH OE30MacHOCTH, WCIIOJIb30BaHHE METOJIOB M CPE/ACTB
NPOTUBOJICHCTBUS 3THM yrpo3aM, COOJIIOAEHHE Mep 0e30MacHOCTH, MPEAOTBPAIIAIONIMX HE3aKOHHOE
pacnpocTpaHeHHe MEePCOHANBHBIX JaHHBIX, COOMI0ICHNE TPeOOBaHUI TEXHUKN O€30MaCHOCTH U TUTHUEHBI
pu paboTe ¢ KOMIBIOTEPaMH U APYTUMH KOMIIOHEHTaMHU IIU(PPOBOTO OKPYKEHHUsI, TOHUMaHHE TPaBOBBIX
OCHOB HCIIOJIb30BaHUS KOMITBIOTEPHBIX MPOrpamMM, 0a3 TaHHBIX U pabOTHI B ceTu MHTEpHET;

NOHUMaHUE OCHOBHBIX IPHHLUIIOB JUCKPETH3AalMH Pa3JIUYHBIX BUAOB HH(MOPMALUH, YMEHUE
onpeneniaTb WHPOPMALUOHHBIM 00BEM TEKCTOBBIX, I'pa)MuUECKUX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX
napameTpax JUCKpeTH3alMM, YMEHHUE ONPEAEsITh CPEIHIOI CKOPOCTh Mepelauyd JIaHHBIX, OLICHUBATh
M3MEHEHHE BPEMEHM IMepeaud Mpu M3MEHEHUH MH(OPMAIMOHHOIO 00BbEMa JaHHBIX M XapaKTEPUCTUK
KaHaJla CBSI3H;

YMEHHUE HUCIOJb30BaTh MPH PEUICHUH 3a/lady CBOMCTBA MO3MLIMOHHOM 3allUCH YHCEll, aJropuTMa
MOCTPOEHMSI 3aIIMCH YUCJIa B TIO3ULIMOHHOM CHCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBAHUEM U MOCTPOCHUS
qucaa MO0 CTPOKE, CoJiepKallell 3aluch 3TOr0 YMCiIa B MO3MIIMOHHOM CHCTEME CUHCIIEHUS C 3aJJaHHBIM
OCHOBAaHHEM, YMEHHUE BBINOJHATh apU(PMETHUECKUE ONEPALUHU B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHUE BBINIOJHATh MpPEeoOpa3oBaHUsl JIOTUYECKUX BBIPAXKEHHUH, MCIONIB3Yys 3aKOHBI anredpsl
JIOTHKH, YMEHHE CTPOUTH JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAJIbHBIX



dopmax mo 3amaHHOM TaONMIlE WCTUHHOCTH, HCCIENOBaTh OONACTh MCTHMHHOCTU BBICKa3bIBAHUS,
COJIEpIKaLEro NEpPEMEHHbIE, peLIaTh HECIIOKHBIE JJOTMUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHMIA;

MOHUMaHHUe 0a30BBIX AITOPUTMOB 00PAaOOTKM YUCIOBOM U TEKCTOBOW MH(OpPMAIMH (3aHMCh YnCel
B IO3ULHMOHHONH CHUCTEME CUHMCIIEHMs, HAXOXIECHHWE BCEX IPOCTHIX 4YMCE]I B 3aJaHHOM JMalla3oHE,
00paboTKa MHOTOPA3PSAIHBIX LEJIBIX YMCEIl, aHAJIH3 CUMBOJIBHBIX CTPOK U APYTHX), AITOPUTMOB ITOUCKA U
COPTHPOBKH, YMEHHUE OTPEACIATh CIOXKHOCTh N3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB (CYMMHUPOBaHHE
2JIEMEHTOB MacCcHBa, COPTUPOBKA MaccHBa, MepedOpHbIE AITOPUTMBI, ABOWYHBIA MOMUCK) U NPUBOAUTH
IIPUMEPBI HECKOJIBKUX aJITOPUTMOB PA3HON CIIOKHOCTH JUIsl pELIEHMs OHOM 3a7a4u;

BJIAJICHUEC YHHBEPCAIBHBIM SI3BIKOM IMPOTPaMMHUpOBaHMs BbicOKoro ypoBus (Python, Java, C++,
C#), npexacraBieHusMH O 0a30BBIX THIIAX JaHHBIX M CTPYKTypax ITaHHBIX, YMEHHE HCIIOJIb30BATh
OCHOBHBIE YIPABJISAIONINE KOHCTPYKIMHM, YMEHHUE OCYIIECTBIATh aHAJIN3 IMPEAJIOKEHHON MpPOrpaMMbl:
OTIPENENATH PE3yNbTaThl Pa0OTHI POTPAMMBI MPH 3aJaHHBIX MCXOHBIX JaHHBIX, OMPEICIIATh, IPH KaKHUX
HCXOJHBIX JJAaHHBIX BO3MOXHO IOJIyY€HUE YKa3aHHBIX PE3YyJbTaTOB, BBISABIIATH JaHHbIE, KOTOPbIE MOTYT
MpPUBECTH K OIIMOKe B paboTe mNporpaMMbl, (OPMYIMPOBATH MPEVIOKEHUS MO  YIYYLICHUIO
MIPOrpaMMHOTO KOJa;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHbBIE TEKCTOBBIE JOKYMEHTHI U JIEMOHCTPALlMOHHBIE MaTEPHUAIIbI
C UCIOJIb30BaHUEM BO3MOXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEACTB U 00JIaUHBIX CEPBHUCOB;

YMEHHE UCIO0JIb30BATh AJIEKTPOHHBIE TAONUIIBI Ui aHAlIM3a, IPEICTaBICHUsS U 00pabOTKU JaHHBIX
(BKJIIOYAsi BBIUMCIIEHUE CYMMBI, CPETHET0 apu(PMeTndeckoro, HauOOJBIIEr0 U HaMMEHBIIEr0 3HaYeHUH,
pellleHre YpaBHEHUW, BBIOOp ONTHMAIbHOTO pEIIeHHs, MOoAOOp JIMHUU TpeHJa, pelleHue 3aaad
MIPOTrHO3UPOBAHUS).

B nponecce uzyuenust kypca nHGOpMaTUKH yriryOn€HHOTO ypoBHS 6 11 Knacce o00y4arolmIMMHCS
OyAyT AOCTUTHYTHI CIE€IYIOIINE TPEIMETHBIE PE3YIbTaThl:

YMEHHUE CTPOUTh HEPAaBHOMEPHBIE KOJBI, JOIMYCKAIOIINE OJHO3HAYHOE EKOIMPOBAaHUE COOOIIEHUI
(mpeduKCcHBIE KOJbI), HCIIOJB30BaTh MPOCTEHIINE KOJbI, KOTOPBIC IO3BOJLSIIOT OOHAapy>KUBaTh U
UCIPABJIATH OIIMOKK IIPU Nepeaade JaHHBIX, CTPOUTH KOJI, 00eCIIeYHBAIOIINI HANMEHBIYI0 BO3MOKHYIO
CPEAHIONI JAJIUHY COOOIIEHUS MIPU U3BECTHOM 4aCTOTE CUMBOJIOB, MOSACHATh MPUHIUIBI PAOOTHI MPOCTHIX
JITOPUTMOB CXKaTUs JAHHBIX;

YMEHHUE pelllaTh aJrOpUTMHUYECKHE 3a7jaud, CBA3aHHBIE C aHAJIU30M rpadoB (3a1auu MOCTPOCHUS
ONTUMAJILHOTO IIyTH MEXJy BEpIIMHAMHU Tpada, ONpeAeieHUus KOJIMYECTBA Pa3IMYHbIX MyTeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOT'O ALIMKIMYECKOro rpada), yMEeHHEe HCII0JIb30BaTh JIEPEBbs IPU aHAINU3E U
MIOCTPOEHUH KOJIOB U JJIsl IPEACTABICHUS apu(METUUECKUX BBIPAKCHUH, IPU PELICHUHU 3a/1a4 [IOUCKA U
COPTUPOBKH, YMEHUE CTPOUTH JEPEBO UIPhI 110 33aHHOMY AJIFOPUTMY, pa3pabaTbiBaTh U 0OOCHOBBHIBATH
BBIMTPBIIIHYIO CTPATETUIO UTPBI;

yMeHHue pa3pabaTelBaTh M pPEATU30BbIBaTh B BUJAE NporpaMM Oa30Bble aITOPUTMbI, YMEHHE
UCIOJb30BaTh B IMpOrpaMMax [aHHbIE PA3JIMUYHBIX THUIIOB C Y4ETOM OrpPaHWYEHUN Ha JAMANA30H HX
BO3MOJKHBIX 3HAU€HHH, MPUMEHATh IPU PEIIEHUH 3a/1a4 CTPYKTYPhl JAaHHBIX (CHHUCKH, CJIOBapH, CTEKH,
ouepeqM, JIepeBbs), MCIOJIB30BaTh ©0a30Bble ONEpalMd CO CTPYKTypaMu JaHHBIX, IPUMEHSTb
CTaHJApTHBIE U COOCTBEHHBIE MOANPOrPaMMBI Ul 0OpaOOTKU YUCIIOBBIX IaHHBIX U CUMBOJIBHBIX CTPOK,
UCMOJb30BaTh MpH pa3paboTKe MporpamMM OHONMOTEKH NOINPOrpaMM, 3HaTh (YHKIMOHAJIbHBIE
BO3MO’KHOCTH MHCTPYMEHTAJIBHBIX CPEACTB Cpebl Pa3pabOTKH, YMEHUE HCII0JIb30BaTh CPEJICTBA OTIAAKH
[IPOrpamMM B CpeJie MPOrpaMMHUPOBaHHUs, YMEHHUE JOKYMEHTHPOBATh IPOIpPaMMBbI;

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIaJIEHHE OCHOBHBIMHU CBEACHUSAMU O 0a3aX AaHHBIX, X CTPYKTYpE, CPEACTBAX CO3/IaHUS U pabOThI
C HUMH, YMEHHE UCIOJIb30BATh TAOJUYHbIE (PENIALMOHHBIE) 0a3bl JaHHBIX (COCTABIIATH 3aMpOChl B 0a3ax
JIAHHBIX, BBITIOJHATH COPTHPOBKY M IMOMCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyK 0a3y
JIAHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIOJB30BaTh KOMIBIOTEPHO-MAaTeMaTUYeCKe MOJIENIM JUIsl aHalu3a OOBEKTOB U
MPOIECCOB: (POPMYTUPOBATH LENb MOJCTUPOBAHMS, BBINOJIHATH aHAIU3 PE3yJIbTaTOB, MOJYYCHHBIX B



X0 MOJICIMPOBAHMS, OLIEHHBATh COOTBETCTBHE MOJIEIIM MOJCIUPYEMOMY OOBEKTY WM MpOILEeccy,
IIPEJICTABIIATh PE3YJIbTaThl MOJEIMPOBAHNS B HATIIHOM BUJIE;

YMEHHUE OPraHU30BBIBATH JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C MCIOIH30BAHUEM PA3IMUYHBIX
cpeacTB IHU(POBBIX TEXHOJIOTHH, MOHUMAaHHE BO3MOXXHOCTEHW HU(POBBIX CEPBHCOB TIOCYIApCTBEHHBIX
yciyr, Tu(ppoBEIX 00pa30BaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX TPUHIMIIOB pabOThl, BO3MOXHOCTEH M OrpPAaHUYCHHUS TNPUMEHEHUS
TEXHOJIOTUH HCKYCCTBEHHOTO HMHTEIUIEKTa B PA3IMYHBIX OO0NACTAX, HAJTUYME IMPEICTABICHHNA O Kpyre
pemaemMpIX 3a7ad MAaIIMHHOTO OOydeHHs (pacmo3HaBaHUs, KIACCU(PHUKAIMM W TPOTHO3UPOBAHUS)
HAIMYME TPEACTABICHUH 00 HCIOJMB30BaHUM HHGOPMAIMOHHBIX TEXHOJOTHA B  Pa3sIHYHBIX
npodeccHOHABHBIX cepax.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznea 1. llndposas rpaMmoTHOCTH

Kommnerorep - yausepcanbHOE

1.1 - 6
YCTPOUCTBO 00paOOTKU JaHHBIX
1.2 [TporpammuOE 0OecnieueHme 6
1.3 KommbrotrepHsie ceTu 5)
14 Nudopmanronnas 6e30macHOCTb
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
91 [IpencraBnenne nHGOpMALIUU B 19
KOMTIBIOTEPE
2.2 OCHOBBI areOphI JOTUKH 14
2.3 Kommnrerorepnas apupmernka 7
Hroro mo pazgeny 40
Paznea 3. AiropurmMsl 1 NpOrpaMMHpPOBaHUE
3.1 Brenenue B mporpaMmmMupoBaHue 16
3.2 BcnomoratenbHbIE anropuTMbI
3.3 YucneHHbIE METOIBI 5
3.4 ANropuTMBI 00pabOTKH CUMBOJIBHBIX 5
JTAHHBIX
3.5 AnropuT™Mbl 06pabOTKH MacCHBOB 10




Hroro no pazneny

44

Paznen 4. UndopmanmoHHble TEXHOJIOT UM

4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6

4.2 AHanmmM3 TaHHBIX 8
Hroro no pazneny 14
PesepBHOe Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

11 KJIACC

Ne i/mt

HaumeHoBaHue pa3ieioB U TeM
NporpaMMabl

KoaunyecTBo uacoB

Bcero

daekTpoHHble (LU poBbIE)
o0pa3oBaTe/ibHbIE PecypcChl

Pa3nen 1. Teopernueckue oCHOBBI HHPOPMATUKHI

Nudopmanms u uHGOpMAITMOHHBIE

1.1 10
MIPOIIECCHI

1.2 MopenupoBanue 8
Hroro mo pazgeny 18
Pa3znen 2. AnroputMbl 1 MPpOrpaMMHUpPOBaHue

2.1 DJIEMEHTHI TEOPUHU AJTOPUTMOB 6

2.2 AJNTOPUTMBI U CTPYKTYPBI TAHHBIX 28

53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16
' IPOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UH(popManmOHHBIC TEXHOJIOTHHU

3.1 KoMnbroTepHO-MaTeMaTHUECKOE 8




MOJCIUPOBAHUC

3.2 ba3br mannbIx 10
3.3 Be06-caiitbt 14
3.4 KomnsrotepHas rpaduka 8
3.5 3D-monenupoBaHue 8
Wroro mo pazueny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 136

IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
Ne i/ Tema ypoxka Jara uHpposLIe
Bcero H3Y4YeHUs oOpa3oBaTe/ibHbIE
pecypchl

TpeboBanus TEXHUKH O€30MMACHOCTH U
TUTHEHBI IPU pab0Te ¢ KOMITBIOTEPAMU H
JIPYrUMH KOMIIOHEHTaMHU [IU(PPOBOTO
OKPYKCHHS

http//fcior.edu.ru

Nudopmanus, 1aHHbIE ¥ 3HAHUS.
NudopmanrioHHbIe TPOLIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBE

http//fcior.edu.ru

Crpyxtypa nunpopmarmu. Tabuuisl,
cnucku [IpakTuyeckas padora
"CrpykTypu3aius nHpopMaiuu (Tabnuua,
CIUCKH)"

http//fcior.edu.ru




Crpykrypa undopmanun. [lepeBbs
[Ipaktuyeckas padora "CrpykTypusanus
uHpopmanmu (repeBbs)"”

http//fcior.edu.ru

Crpyxrypa unpopmarmu. I'pader.
OpuentupoBanHbie rpadbl [IpakTndeckast
pabota "Crpykrypu3aius nHpopManuu

(rpacen)”

http//fcior.edu.ru

KoaupoBanue napopmaruu.
HenpepriBHBIE U TUCKPETHBIE BEIUUNHBI U
curHaisl. Heo0xoauMocTh AUCKpeTH3alum
nHpopmanuy, IpeTHa3HaYeHHOMN 1715
XpaHeHus, nepeaadu u 00paboTKHU B
U(POBBIX cUCTEMAX

http//fcior.edu.ru

JIBonuHoe koaupoBaHue. PaBHoMepHbIE U
HepaBHOMEpHBIE KOJbl. J[ekoaupoBaHue
COOOIIIEHNH, 3aTTUCAHHBIX C TOMOIIbIO
HepaBHOMEPHBIX K0J10B [IpakTuueckas
pabora "JlekoaupoBanue"

http//fcior.edu.ru

Ycnosue @ano. [TocTpoeHue oqHO3HAYHO
JIEKOTUPYEMBIX KOJIOB C MOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

http//fcior.edu.ru

EauHMIBI ©3MEPEHHS KOJIMYeCTBa
nHpopManuu. AndaBUTHBIN TOAX0T K
OIICHKE KOJIMYeCTBa HH(pOpMaLHu

http//fcior.edu.ru

10

CucTeMbl CUMCIICHUS

http//fcior.edu.ru

11

IlepeBox uncen U3 OJHOU CUCTEMBI
CUHCJICHHS B IPYT'YIO

http//fcior.edu.ru

12

I[BOI/ILIHEU[, BOCbMCpHUYHAA U

http//fcior.edu.ru




meCTHaAUAaTCpUIHasA CUCTECMbI CHUCIICHUA,
CBsA3b MCXKY HUMU

13

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAUaTCpruiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

http//fcior.edu.ru

14

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAUaTCpuiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

http//fcior.edu.ru

15

ApudmMeTrnueckue onepauu B
TTO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

http//fcior.edu.ru

16

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

http//fcior.edu.ru

17

HBOI/I‘-IHO')IGCSITI/I‘-IH&S[ cucTreMa CUUCJIICHUA

http//fcior.edu.ru

18

KoaupoBanue TekCTOB

http//fcior.edu.ru

19

PactpoBoe xoaupoBanue n3o0paxkeHu

http//fcior.edu.ru

20

LIBeToBbie MOsIeH. BekropHoe
koupoBanue. @opmarel ¢aitios.
TpéxmepHas rpaduka. DpakraabHas
rpaduka

http//fcior.edu.ru

21

[IpakTuueckas paborta o reme
" TuckpeTruzarus rpapuaecKoi
nHpopmarun"

http//fcior.edu.ru

22

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALMU U Pa3psIAHOCTU
KOJIMPOBAHUSA

http//fcior.edu.ru

23

[IpakTuyeckas paboTta o Teme

http//fcior.edu.ru




"JluckpeTusanus 3ByKoBor HHGpOpManuu"

24

OcHOBBI aIreOpsl JIOTUKU

http//fcior.edu.ru

25

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

http//fcior.edu.ru

26

Jlornueckue BelpaxkeHus. Jlornueckue
TOKJIECTBA. JJ0Ka3aTeNnbCTBO JTIOTHUECKUX
TOKJIECTB C MIOMOILBIO TaOIUIl UCTUHHOCTH

http//fcior.edu.ru

27

[IpakTnueckas pabora o treme
«[TocTpoenue u ananu3 TadIML
WCTUHHOCTH B TAOJMYHOM ITPOIIECCOPE»

http//fcior.edu.ru

28

Jlormueckme Oomcpalru 1 orcpanuvn Haj
MHOXKECTBaMH

http//fcior.edu.ru

29

Jlormueckne omcpalnru 1 orepanuvn Haj
MHOXKECTBaMHU

http//fcior.edu.ru

30

Jloruyeckue ypaBHEHUS U CUCTEMBI
YpaBHEHUI

http//fcior.edu.ru

31

3aKoHbI aNreOphl JOTUKU. JKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHYECKUX BBIPAKEHUIA

32

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIHI OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMbl TOTHYECKUX (HYHKIUI

http//fcior.edu.ru

33

Kanonunyeckue Gpopmbl TOTHUECKUX
BbIpaxkeHuil. CoBepIlICHHbIE
JTU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, ATOPUTMBI X
MOCTPOEHHUSI 110 TaOIHIIe UCTUHHOCTH

http//fcior.edu.ru

34

Jlormyeckue 3J1eMeHTEL B COCTaBe

http//fcior.edu.ru




KOMIIbIOTEpa

35

Tpurrep. Cymmarop. MHoOropaspsaHbiil
CyMMaTop

http//fcior.edu.ru

36

[TocTpoeHue cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXemMe

http//fcior.edu.ru

37

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

http//fcior.edu.ru

38

[IpencraBieHue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYEHHOCTh JUana3oHa
Yycell IPpU OTPaHNYEHUN KOJIMYECTBa
paspsaoB. [lepenonnenue pa3psiHoOM
CETKH

http//fcior.edu.ru

39

be33HakoBbIE M 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. J[BOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
qHUCe

http//fcior.edu.ru

40

[To6uToBBIEC TOrUYECKHE OTIEpAIIUH.
Jlornueckwuii, apuMeTHICCKUHN 1
LUUKINYECKUI CIBUTH

http//fcior.edu.ru

41

[[IudpoBanue ¢ MOMOINIBIO MOOUTOBOM
onepanuu «uckiroyvaroriee NI

http//fcior.edu.ru

42

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IaMATHU
KOMIIbIOTCpa BCIICCTBCHHBIX YN CCII

http//fcior.edu.ru

43

Brinmoanenue onepaunﬁ C BCICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX

http//fcior.edu.ru

44

IIpakTuyeckas pabdora no teme «M3yuenue

http//fcior.edu.ru




nmopaspaaHoro MalliMHHOTO NpCACTAaBJICHUS
I EIbIX U BEIICCTBCHHBIX YUCCII»

45

[TpuHIIMTIBI paOOTHI KOMITBIOTEPOB H
KOMIIBIOTEPHBIX CUCTEM

http//fcior.edu.ru

46

OOMeH TaHHBEIMH C ITOMOIIBIO IIIHH.
KonTtposutepsl BHEIIHUX yCTPOMCTB

http//fcior.edu.ru

47

ABTOMAaTHYECKOE BEIIIOJIHEHHE mporpamMmaI
MPOIIECCOPOM

http//fcior.edu.ru

48

OmnepaTuBHas, MOCTOSIHHAS U
JOJITOBpEMEHHAs aMAThb. KoHTposuteps!
BHEIIHUX yCcTpOHUCTB. [IpsamMoit noctyn k
naMsTu

http//fcior.edu.ru

49

[Iporpammuoe obecrnieueHne
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOMJIBHBIX YCTPOMCTB

http//fcior.edu.ru

50

CucremHoe mporpaMMHOE 0OecTieueHue.
OnepanmoHHbIE CUCTEMBI

http//fcior.edu.ru

o1

I/IHCTaJ'IJ'ISH_[I/IS[ U JCUHCTAJIAOUA
IporpaMMHOIO obecrieyeHus

http//fcior.edu.ru

52

COBpeMeHHHC KOMIIBIOTCPHBIC
TCXHOJIOI'MH

http//fcior.edu.ru

53

®daiinioBbie cucTeMbl. [IpuHIIUTIBI
pa3MelIeHUs] 1 KMEHOBaHUs (pailyioB B
noJIroBpeMeHHoM mamsaty. [1laGmonb! s
OTHCaHus Tpymn (aiaoB

http//fcior.edu.ru

54

3aK0HOIATEILCTBO POCCUICKOM
®denepanuu B 00J1aCTH TPOTPAMMHOTO
o0ecrieueHus 1 TaHHBIX

http//fcior.edu.ru




Yrtunutel. [[paiiBepsl yCTpOUCTB.

55 http//fcior.edu.ru
[TapamiensHO€E IPOrpaMMUpPOBaHUE
[TpuHIMIIBI TOCTPOCHUS U arapaTHBIE

56 KOMITIOHEHTBI KOMITBIOTEPHBIX CETEH. http//fcior.edu.ru
CereBble MPOTOKOJIBI

57 Cerp UnTepHET http//fcior.edu.ru

58 Pa3znenenue IP-cetn Ha noilcem C http//fcior.edu.ru
MTOMOIIIBIO MACOK TOJICeTei

59 CeTeBoe aIMUHUCTPUPOBAHHE http//fcior.edu.ru
Bunel nestensHocTH B cetn UHTEpHET.

60 Cepsucel MuaTepreTa. ['ocymapcTBeHHbIE http//fcior.edu.ru
AIIEKTPOHHBIC CEPBUCHI H YCIYTH

61 WudopmarronHas 6€30MacHOCTh http//fcior.edu.ru

62 BpenonocHble mporpaMmMHOe oOecriedeHne http//fcioredu.ru
1 METObI OOPHOBI C HUM

63 [IpakTrueckas padoTa o Teme http//fcior.edu.ru
" AHTUBUpPYCHBIE TPOrpaMMBbl"
Opranu3anus JMYHOTO apXruBa

64 uHpopmanuu. Pe3epBHoe KOMMpPOBaHUE. http//fcior.edu.ru
[TaposbHas 3amuTa apxuBa

65 [IudpoBaHre JaHHBIX http//fcior.edu.ru

66 Anroputv ugposaris RSA. http//fcior.edu.ru
Creranorpadus

67 [IpakTuyeckas pabora 1o Teme http//fcioredu.ru
"udpoBanue 1aHHBIX"

68 AHanu3 alnropuTMoB http//fcior.edu.ru

69 Dransl pelieHus 3aa4 Ha KOMIIBIOTEpe. http//fcior.edu.ru

I/IHCTPYMCHTEUILHLIC cpeacrna:




TPAHCIATOP, OTIIATUUK, PO(GUIMPOBITUK

Cpena nporpammupoBanus. Komnumsius
Y MHTEPIPETALUS IPOrPaAMM.

70 1 http//fcior.edu.ru
Bupryansnsie Mamnssl. THTErppoBanHas
cpena pa3paboTKu
71 MeTo/1bl OTIIAAKH IPOrPaMM 1 http//fcior.edu.ru
79 Turnbl mepeMeHHBIX B SI3bIKE 1 http//fcior.edu.ru
POrpaMMHUPOBAHHUSI
73 OO0paboTKa HENbIX YUCeT 1 http//fcior.edu.ru
74 O0paboTKa BEIIECTBCHHBIX YHCEIT 1 http//fcior.edu.ru
75 Crydaiitble U IICEeBIOCTyYaiiHbIE YHCIIa 1 http//fcior.edu.ru
76 BetBnenus. CiioxHbIC yCIOBUS 1 http//fcior.edu.ru
77 [{ukJIBI ¢ yeaoBHEM 1 http//fcior.edu.ru
[uksbl MO IEPEMEHHOM.
78 B3anMo3aMeHSIEMOCTh Pa3IMYHBIX BHIOB 1 http//fcior.edu.ru
IIUKJIOB
79 O06paboTKa HaTYpAJTLHBIX YUCEN C 1 http//fcior.edu.ru
UCIIOJIb30BAHUEM IIHKJIOB
HaxoxieHre Bcex MpOCThIX YKCET B
80 3a7aHHOM Juarna3one [IpakTuyeckas 1 http//fcior.edu.ru
paborta mo teme «PereHue 3a1a4 METOI0M
nepedopa
81 WuBapuaHT nuKIa http//fcior.edu.ru
82 JIoOKyMEHTUpOBaHUE ITPOTPaMM 1 http//fcior.edu.ru
83 O6£)360TK3 JAHHBIX, XpaHAILIUXCS B 1 http//fcior.edu.ru
Gaitnax
84 Pas3Ouenne 3amaun Ha moA3aaauu 1 http//fcior.edu.ru




Hcnonp3oBanue cTaniapTHOM OMONIMOTEKN
sI3bIKa IporpammupoBanus. [loaxinrouenue

85 http//fcior.edu.ru
OUOIMOTEK MOAIPOTPAMM CTOPOHHHX
IIPOU3BOIUTENEHN

86 [Moamporpammel (TIporieyphl U GYHKIIHN) http//fcior.edu.ru

87 [Moamporpammel (TIporieyphl U GYHKIIHN) http//fcior.edu.ru

88 }:IpaKTquCKag pabota o T?'Me http//fcior.edu.ru

Pa3paboTtka noanporpamm

Pexypcus. PekypcuBHbIE 00BEKTHI

89 (ppaxransr). PexypcuBHBIC TPOLIEAYPHI U http//fcior.edu.ru
¢byuknun. Menonb3oBaHue cTeka s
OpraHu3aIluy PEKYPCUBHBIX BHI30BOB

90 {[paxmqecxaﬂ paboTa 1mo Teme ) http/ffcior.edu.ru

PexypcrBHBIE TTOATTPOTPAMMBI

01 MoybHBIN TPUHLMI TOCTPOCHUS http//fcior.edu.ru
IporpaMm

92 YucneHHbIE METOIbI http//fcior.edu.ru

03 [TpakTHueckas paboTa 1o Teme ) http//fcioredu.ru
«YucneHHoe perieHne ypaBHEeHHI

94 Hcnionp30BaHne TUCKPETU3AMN B http//fcior edu.ru
BBIYMCIIMTENBHBIX 33/1a4ax
[TpakTrueckas padboTa 1o Teme

95 «[IpubnmxEHHOE BHIYUCICHUE IIHH http//fcior.edu.ru
KPHBBIX U IUIOMAeH Guryp»

9% [MpakTrueckas padota no Teme «Ilomck http//fcior.edu.ru
MakcuMyMma (MUHUMYMa) QYHKIIHAN

97 O06paboTka CHUMBOJIBHBIX JTAHHBIX. http//fcior.edu.ru

AHFOpI/ITMLI O6pa6OTKI/I CUMBOJIBHBIX




CTPOK: MOJICYET KOJIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE

98

ANTopHUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: pa3OMeHHe CTPOKH Ha CJI0Ba 110
pOOETHHBIM CUMBOJIAM

http//fcior.edu.ru

99

ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX
CTPOK: TOUCK TOACTPOKH BHYTPH JTaHHOU
CTPOKH; 3aME€Ha HAWJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

http//fcior.edu.ru

100

[IpakTnueckas pabora o treme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GbyHKIMM cTaHgapTHON OMOIMOTEKH S3bIKaA
MporpaMMupoBaHus"

http//fcior.edu.ru

101

I'enepanus ciioB B 3aaHHOM anipaBUTE

http//fcior.edu.ru

102

MaccuBsl U OCNEA0BATEIbHOCTH YHCET.
[IpakTuueckas padoTa o Teme
"3anosHeHue maccuna"

http//fcior.edu.ru

103

O06001EHHbIE XapaKTEPUCTUKU MacCHBa

http//fcior.edu.ru

104

JIMHEHBIN MOKMCK 3aJJaHHOTO 3HAYCHMS B
MaccuBe. [IpakTudeckas pabora o teme
"JIMHENHBIN TIOUCK 3aJJaHHOr0 3HAYECHUS B
maccube"

http//fcior.edu.ru

105

[IpakTrueckas padota o treme "Ilouck
MHHUMAaJIBHOTO (MaKCUMaJIbHOTO)
JJIEMEHTA B YHUCJIOBOM MaccHuBe"

http//fcior.edu.ru

106

CopTupoBKa OTHOMEPHOTO MACCHBA.
IIpocTbie METOABI COPTUPOBKH.
[Ipaktnyeckas padora no teme "[Ipocteie

http//fcior.edu.ru




METO/1bl COPTUPOBKHU MaccuBa"

CoptupoBka ciausiHueM. beictpast
COPTUPOBKA MacCHBa (JITOPUTM

107 QuickSort). IpakTuueckas pabora 1Mo TeMe L http/ftcior.edu.ru
"BeicTpas coptupoBka maccupa”
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM
108 maccuBe. [IpakTiueckas paboTa 1o Teme 1 http//fcior.edu.ru
"JIBOUYHBIH MTOUCK"
109 JIByMepHbIC MacCHUBBI (MaTPHIIbI) 1 http//fcior.edu.ru
110 ANropuTMbI 00pabOTKH MaTPHII 1 http//fcior.edu.ru
111 Pemenue 3ana4 anaiansa JaHHBIX 1 http//fcior.edu.ru
112 CpezcTBa TEKCTOBOTO TpoIieccopa 1 http//fcior.edu.ru
113 KommbrotepHast BEpCTKA TEKCTa 1 http//fcior.edu.ru
[IpakTruueckast pabota o Teme "BépcTka
114 JOKYMEHTOB C MaTEMaTHYECKUMHU 1 http//fcior.edu.ru
dbopmynamu"
115 HHCTpYyMEHTHI pElCH3UPOBAHMUS 1 http//fcior.edu.ru
116 [MpakTrueckas paboTa 1Mo Teme 1 http//fcior.edu.ru
"MHoOTOCTpaHUYHbIEC IOKYMEHTHI"
O6uaunbie cepuckl. KosmekrupHas
117 paborta ¢ fokymeHtamu. [IpakTudyeckas 1 http//fcior.edu.ru
pabora o Teme "KoymektuBHas pabota ¢
JoKymeHTaMu"
118 AHanu3 JaHHBIX. boJbplne JaHHBIE http//fcior.edu.ru
119 MammuHHOe 00yueHHe 1 http//fcior.edu.ru
120 AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX 1 http//fcior.edu.ru

Ta0IUI]




[IpakTudeckas pabora o Teme "AHanu3

121 J@HHBIX C TOMOIIBIO ANEKTPOHHBIX 1 http//fcior.edu.ru
prldiviig
[Toctpoenue rpaduKoB QPyHKIHH.
[IpakTuyeckas pabora 1o Teme

199 "Harnsanoe prZICTaBJICHI/Ie pEe3yJIbTAaTOB 1 http//fcior.edu.ru
CTaTHUCTUYECKOI 00pabOTKH TaHHBIX B
BHJIE TMarpaMM CpPEICTBAMHU peAaKkTopa
ANIEKTPOHHBIX Tabnui"
Jlunuu tpenna. [lpakruueckas padoTta o

123 teme "[loadop muHUM TpeH a, 1 http//fcior.edu.ru
MIPOTrHO3MpOBaHue"
[TonOop mapamerpa. [IpakTuueckas pabora

124 o Teme "HHCIIeHHOE pellieHre ypaBHCHHH 1 http//fcior.edu.ru
C TIOMOIIIBIO TI0100pa apameTpa”
Ontumu3anus Kak MOUCK HAWITYUIIETO
pelIeHns B 3aJaHHBIX YCIOBUSIX.

125 IIpaktuyeckas pabora o teme "PemieHue 1 http//fcior.edu.ru
3a71a4 ONTUMH3ALUH C TIOMOIIBIO
ANIEKTPOHHBIX TabIUIT"

126 [IpakTuueckas padota 1

127 [IpakTrueckas padota 1

128 [IpakTrueckas pabota 1

129 [IpakTrueckas padota 1

130 IIpakTuyeckas padora 1

131 IIpakTuyeckas padora 1

132 IIpakTuyeckas padora 1

133 [IpakTuyeckas padora 1




134

[IpakTuyeckas pabora

135 [TpakTudeckas pabora
136 [TpakTaeckas padbora 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136

11 KUIIACC

KoJsnyecTBO yacoB DJIeKTPOHHBbIE
Ne i/ Tema ypoxka fara wipposLIe
Bcero H3yUYeHust o0pa3oBaTejibHbIE
pecypcsbl

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPU pabOTe C KOMIBIOTEpAMHU U

1 1 http//fcior.edu.ru
JIPYrUMHU KOMIIOHEHTaMHU IIU(HPOBOTO
OKPY)KEHHSI

5 KomnuectBo nndopmarun. Gopmyna 1 http//fcior.edu.ru
Xaptau

3 Hudopmarivst 1 BEpOSITHOCTD 1 http//fcior.edu.ru

4 E;f;iiqa JNaHHbIX. CKOPOCTh Nepeauun 1 http//fcior.edu.ru

5 IToMexoycTOMYMBBIC KOJIbI 1 http//fcior.edu.ru
AJITOPUTMBI CXKATHUS TAaHHBIX. :

0 HpaKITDquCKaﬂ pa60T§ "Anropurm RLE" 1 http/ffcior.edu.ru

7 Anroput™ Xaddmana 1 http//fcior.edu.ru
IIpaktnyeckas padora no teme "Coxatue

8 JIAHHBIX C MTOMOIIIBIO AITOPUTMA 1 http//fcior.edu.ru
Xadpmana"

9 Anroputm LZW 1 http//fcior.edu.ru




AHFOpI/ITMBI CIKaTus JaHHBIX C IOTCPAMMU.
[IpakTtuyeckas pabdora no teme "CxxaTue

10 1 http//fcior.edu.ru
JTaHHBIX ¢ motepsimu (anroputmsl JPEG, P
MP3)"
11 Hporpa%\'/[Mm-apanaTopH HpaKTI/I‘-IGCIf'a?[ 1 http//fcior.edu.ru
paboTa "HCIoIB30BaHUE APXUBATOPOB
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
12 B3aumoiefictBue. CUCTEMHBIN 9(1)(1)?1@. 1 http//fcior.edu.ru
VYnpasneHnue Kkak HH(QOPMaMOHHBIN
nporiecc. ObpaTHas CBSI3b
13 Mozenu u MoIeTupoBaHue 1 http//fcior.edu.ru
14 I'pader 1 http//fcior.edu.ru
15 Pemrenue 3a1a4 ¢ momolisio rpados 1 http//fcior.edu.ru
16 JlepeBbst 1 http//fcior.edu.ru
17 OCHOBBIUTeOpI/II/I urp. C:l:paTeFI/II/I urp. Urpa 1 http//fcior.edu.ru
¢ MoJHOU nHpopMaruen
18 Hrpa ¢ qBymst Kydamu KaMHE#H 1 http//fcior.edu.ru
19 HpaKTI/I‘leCKE‘lf{ paboTa 1mo Teme ':'HOI/ICK 1 http//fcior.edu.ru
BBIUTPBIIIHON CTPATEruu B UTPE
20 CpeacTBa HCKYCCTBEHHOTO MHTEJUIEKTA 1 http//fcior.edu.ru
21 [IpakTuueckas pabora mo Teh:{e "CpencTBa 1 http//fcior.edu.ru
HCKYCCTBEHHOTO MHTEJJIEKTa
dopmanuzaiys MOHATHS AITOPUTMA.
29 Mamuna TLI—OpI/IHFaVKaK YHPIBC.[.)C&JIBHa}I 1 http//fcior.edu.ru
MOJieJb BeluncieHuil. Tesuc Yépua—
TeropuHra
23 [IpakTryeckas paboTta o Teme 1 http//fcior.edu.ru

"CocraBieHue NpoCcToil MporpamMmsl AJis




MauuHsl Teropunra"

24

Mamwuna Ilocta

http//fcior.edu.ru

25

Hopwmanbusie anropudmer Mapkosa

http//fcior.edu.ru

26

ANropuTMHYECKU HEpa3pelIMble 3a1a4u.

3amaya ocranoBa. HEBO3MOKHOCTD
ABTOMAaTUYECKOW OTJIAJIKH MPOTPaMM

http//fcior.edu.ru

27

CI10’KHOCTB BBIYHCIIEHWI

http//fcior.edu.ru

28

[Touck MpoCTHIX YKCEN B 3aJaHHOM
JMarna3oHe ¢ MOMOIIbIO AITOpUTMa
«permieto IpaTocheHa»

http//fcior.edu.ru

29

[IpakTnueckas pabora no teme "Ilouck

"

IMPOCTBIX YHUCCI B 3aJIAaHHOM IHWAIIa30HE

http//fcior.edu.ru

30

MHoropaspsIHbIe [ejble Yicia, 3a1a9u
JUTHHHOW apu(MeTHKH

http//fcior.edu.ru

31

[IpakTrueckas padoTa o Teme
"Peann3anusa BEIYUCIEHUH C
MHOTOpPa3psIAHBIMHU YKrciIamMu"

http//fcior.edu.ru

32

CrnoBapu (accollMaTUBHBIC MACCUBBI,
oTOOpaXkeHus). XMI-TaOJIUIIBI.
[Toctpoenue andaBUTHO-YaCTOTHOTO
CJIOBAps IS 33/IaHHOTO TEKCTa

http//fcior.edu.ru

33

[IpakTrueckas paboTa o Teme
"[TocTpoenue aihaBUTHO-4ACTOTHOTO
cioBaps IS 3aJaHHOTO TekcTa"

http//fcior.edu.ru

34

AHanu3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.

Brigenenne nocienoBareIbHOCTEN IO
mabnony. PerynspHbie BbIpaxeHUsI.
YacToTHEBIN aHAIN3

http//fcior.edu.ru




35

[IpakTtudeckas pabora o Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM sI3bIKE"

http//fcior.edu.ru

36

Crexu. AHAIIN3 IPaBIIIBHOCTH CKOOOYHOTO
BBIPAXKCHUS

http//fcior.edu.ru

37

Brraucnenue apugmMeTn4eckoro
BBIPaKCHHUS, 3aIIUCAHHOTO B TIOCTPUKCHOMN

dhopme

http//fcior.edu.ru

38

[IpakTnueckas pabora o treme
"Borunicnenue apuMeTuyeckoro
BBIPaKCHHUS, 3aITUCAHHOTO B TIOCTPUKCHOMN

dhopme"

http//fcior.edu.ru

39

Ouepenu. Mcnosib30BaHue ouepeau Jist
BpeMeHHOFO XpaHeHI/ISI JAHHBIX

http//fcior.edu.ru

40

[IpakTrueckas padoTa o Teme
"Ucnons3oBanue oyepenn"

http//fcior.edu.ru

41

HepeBbsi. Peanuzanus gepeBa ¢ moMOIIbIO0
CCBUIOYHBIX CTPYKTYp. J[BormuHBIC
(6unapusie) nepesbs. [locTpoeHue nepesa
IUTsl 33JJAHHOTO apU(PMETHIECKOTO
BBIPKCHUS

http//fcior.edu.ru

42

[IpakTrueckas paboTa o Teme
"Hcnonbs3oBaHue JepeBbEB IS
BBIYUCIICHUS apHU(PMETHUECKUX
BBIpaKEHUIT"

http//fcior.edu.ru

43

PekypcuBHBIE aropuT™MBI 00X0/1a JIepeBa.
Hcnonbs3oBaHue cTeka U 04epeu Jist
obxoJa 1epeBa

http//fcior.edu.ru

44

PeKprI/IBHLIC AJITOPUTMBI 06x0/:[a ACpECBa.

http//fcior.edu.ru




Hcrnonb30BaHue cTeKa U OUEPEan IS
o0xoJa 1epeBa

45

Anroputwmsl Ha Tpadax. [Toctpoenue
MUHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

http//fcior.edu.ru

46

O6xox rpada B rmyouny. O0xon rpada B
IIUPUHY

http//fcior.edu.ru

47

KonnuecTBo pa3nuuHbIX IyTeN MEXIY
BEpIIMHAMU OPUECHTUPOBAHHOTO
aIMKINYECKoro rpada

http//fcior.edu.ru

48

Anroput™m JIeHKCTpBHI.

http//fcior.edu.ru

49

[IpakTnueckas paborta o treme
"Bprurcienue JIMHbBI KpaTdyaliinero myTa
MEXy BepIInHaMu rpada (anroputm
Jeitkerpsr)"

http//fcior.edu.ru

50

Anroput™m ®noitga—Y opiuasnia

http//fcior.edu.ru

o1

3amauu, penraeMble ¢ TOMOIIbIO
JMHAMHYECKOT0 MTPOrPaMMHUPOBAHUS:
BBIYHCIICHUE PEKYPCUBHBIX (DYHKIUI

http//fcior.edu.ru

52

[IpakTuyeckas pabota o Teme
"Boruricnenue pekypCuBHBIX (DYHKIUHN C
MIOMOIIBIO TUHAMUYECKOTO
nporpaMMupoBaHus"

http//fcior.edu.ru

53

332{3‘11/1, peuracMbI€ € MOMOIIBIO
AUHAMHWYCECKOI'0 IpOTpaMMHUPOBAaHUS:
MOACYET KOJIMYECTBA BapHUaHTOB

http//fcior.edu.ru

54

[Ipaktuyeckas pabora no Teme "[loacuér

http//fcior.edu.ru




KOJIMYECTBA BAPUAHTOB C TIOMOIIIBIO
JMHAMHYECKOI0 IpOrpaMMUpoBaHus”

3aiauu, penraemMbie ¢ MOMOIIBIO

55 JTMHAMUYECKOTO IMPOrPaMMHUPOBAHUS: http//fcior.edu.ru
3aJ1aud ONTUMH3AINN
[TonsTe 0 mapaaurmax

56 nporpammupoBanus. O630p A3BIKOB http//fcior.edu.ru
IPOTrPaMMHPOBAHHSI

57 [MousiTHE 06 00BEKTHO-OPHEHTHPOBAHHOM http//fcior.edu.ru
IPOrPaMMHUPOBAHIH

58 OO0BekThI 1 Ki1acchl. CBOMCTBA U METOBI http//fcior.edu.ru
00BEKTOB

59 OOBEKTHO-OPUCHTHPOBAHHBIN aHAIIN3 http//fcior.edu.ru
[IpakTrueckas padoTa o Teme

60 "Hcnoap30BaHKEe TOTOBBIX KJIACCOB B http//fcior.edu.ru
nporpamme”

61 Pa3paboTka nmporpaMm Ha OCHOBE http//fcior.edu.ru
00BEKTHO-OPUEHTHPOBAHHOI'O TTOIX0/1a
[IpakTuueckas padota "Pa3paboTka

62 MIPOCTOM MPOrPaMMbI C HCITOJIb30BaHHEM http//fcior.edu.ru
KJ1accoB"
WNukancymnsus. [Ipaktudeckas paboTa mo

63 teme "Pa3paboTka Kiiacca, HCIOIb3YIOIIEro http//fcior.edu.ru
MHKaNCyasuun"

64 Hacnenosanwue. [Tomamopdusm http//fcior.edu.ru

65 [MpakTrueckas paboTa mo Teme http//fcioredu.ru
"Pa3zpaboTka nepapxuu Kjiaccos"

66 Cpenpl ObICTPO# pa3pabOTKH MPOTPAMM. http//fcior.edu.ru




[IpoexTupoBanue uHTEpdEiica
HOJIb30BATENS

[IpoexTupoBanue uHTEpPEiica

67 http//fcior.edu.ru
MOJIb30BATEIS
Hcnosib30BaHME TOTOBBIX YIPABIISIEMBIX .

68 yip . http//fcior.edu.ru
AIIEMEHTOB JIJIs TIOCTPOEHUs HHTEepdeiica
[IpakTnueckas pabora o Treme

69 "Pa3paboTka nmporpamMmsl ¢ rpahuIecKuM http//fcior.edu.ru
unrepdeiicom”
N3ydenune BTOpOro sI3bIKa )

70 e P http//fcior.edu.ru
MIPOrPAMMHUPOBAHHS
N3ydenune BTOpOro s3bIka )

71 e P http//fcior.edu.ru
MIPOrPAMMHUPOBAHHS
Dranbl KOMIIBIOTEPHO-MaTEMaTHUYECKOTO .

72 P http//fcior.edu.ru
MOJETUPOBAHUS
Jluckperusanus Mpu MaTeMaTH4eCcKoM

73 MO/ICITMPOBAHUH HEMPEPHIBHBIX MTPOIECCOB. http//fcior.edu.ru
MonenupoBaHue IBHKEHUS
[IpakTuueckas paborta o treme .

74 | P P . http//fcior.edu.ru

MonenupoBaHue IBHKEHUS

MonenupoBaHue OUOJIOTUYECKUX CUCTEM.

75 IIpakTuyeckas paboTa o TEMe http//fcior.edu.ru
"MonaenupoBaHue OHOJIOTHYECKUX CUCTEM"
MatemaTtuueckue MOJIeTTH B 5KOHOMUKE.

76 BeruncnurensHbie SKCIEPUMEHTHI C http//fcior.edu.ru
MOJENSIMU
BepostHocTHbie Moaenu. [IpakTuyeckas .

77 P P http//fcior.edu.ru

pabota no Teme "MMHUTaIIMOHHOE




MO/IETTMPOBAHUE C TIOMOIIBIO METO1a
MonTte-Kapno"

KOMHI)IOTCPHOC MOJACIIMPOBAHUC CUCTEM

78 http//fcior.edu.ru
yIpaBJICHUS

79 O0paboTka pe3yIbTaTOB 3KCIIEPUMEHTA http//fcior.edu.ru

80 Tabnuunbie (penAoOHHbIC) 0a3bl JAHHBIX http//fcior.edu.ru
[Touck, coprTupoBKa 1 pUIbTpaIUs

81 JIaHHBIX. 3aMPOCHI HA BEIOOPKY TAHHBIX. http//fcior.edu.ru
3anpockl ¢ mapamerpamu. Beraucsemsie
OJIS B 3aIIpOcax

82 HpaKTqueCKasi paboTa o teme "PaboTa ¢ http//fcior.edu.ru
roToBO# 0a30ii JaHHBIX"
MpuoroTtaban4aeie 0a3bl JAHHBIX. THIBI

83 cBsi3eil MeX Ay Tabmuiiamu. Brermuit http//fcior.edu.ru
kito4. LlemocTHOCTE 6a3bl TaHHBIX
[IpakTrueckas padoTa o Teme

84 "Pa3paboTKa MHOTOTAOIUYHOM Oa3bl http//fcior.edu.ru
NaHHBIX"

85 3ampockl K MHOTOTaOIMYHBIM 0a3aM http//fcioredu.ru
JTAHHBIX

86 [IpakTuueckas pi160Ta 1o Teme "3anpocsl K http//fcior.edu.ru
MHOTOTA0IM4YHOH Oa3e naHHBIX"

87 SI3bIk yrpaBiieHus jaHHBIMU SQL http//fcior.edu.ru
[IpakTuyeckas pabora 1o Teme

88 "VrpaBieHue TaHHBIMU C TOMOIIBIO SI3bIKA http//fcior.edu.ru
SQL"

89 Hepensimonnpie 0a3bl JaHHBIX. http//fcioredu.ru

3KCHepTHLIe CUCTCMBI




90

HNHTepHeT-npriioKeHus

http//fcior.edu.ru

[IoHATHE O CEPBEPHOM U KIMEHTCKOU

91 yacTax caita. TeXHOIOTHs «KIUEHT — http//fcior.edu.ru
cepBep», €€ NTOCTOMHCTBA U HENOCTATKH

92 OcHoBsr si3pika HTML http//fcior.edu.ru

93 HpaKTI/I‘{eUCKaSI pabota o teme "Co3anue http//fcior.edu.ru
TEKCTOBOU BEO-CTpaHUIIBI"

94 OcHogsl s3p1ka HTML http//fcior.edu.ru

95 OcHoBsl si3p1ka HTML http//fcior.edu.ru
[IpakTnueckas pabota no teme "Coznanue

96 Be6_CTpaHHij’ BRIIOTAIOMEH http//fcior.edu.ru
MYJIbTUMENITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JaHHbIE, BUJI€0)"

97 OcHoBBI KackaaHbIX TabOmuir cTuieit (CSS) http//fcior.edu.ru
[IpakTrueckas padoTa o Teme

98 "OdopmiteHne CTPaHHUIIBI C ITOMOIIIBIO http//fcior.edu.ru
KaCKaJIHbBIX Ta0uI cTuireii”

99 Cuenapun Ha s3bIKe JavaScript http//fcior.edu.ru

100 Cuenapun Ha s3bIKe JavaScript http//fcior.edu.ru

101 ®dopmbl Ha BEO-CTpaHUIIE http//fcior.edu.ru

102 [IpakTuueckas pabora o teme "O6padboTka http//fcior.edu.ru
JTaHHBIX (hopm"

103 Pazmemenue BeG-caﬁTovB. VYceayra ) http/ffcior.edu.ru
XOCTHHTA. 3arpy3ka (aiyioB Ha cailT
Kanpuposanue. VcnpaBienue

104 nepcnekTuBsbl. [ ucrorpamma. Koppekuus http//fcior.edu.ru

YPOBHEMH, KOPPEKIIUS [[BETA.
ObeciBeunBaHuE IBETHBIX HU300paKeHU I




BBox n3o0pakeHuii ¢ CTIOIB30BaHUEM
Pa3IUYHBIX TU(PPOBBIX YCTPOUCTB.

105 http//fcior.edu.ru
[Ipaktuyeckas pabdora o Teme "O6padboTka P
1 poBeIx GoTtorpaduit”
Perymb. Pabota ¢ oGmactsimu. OUIBTPHI.

106 [Ipaktuyeckas pabora o teme "Peryiin http//fcior.edu.ru
undpoBbIx GoTorpaduit”
MHorocnoiiasle n3o0paxxeHus. TekcToBbie

107 cion. Macka ciosi. Kanansl. Coxpanenue http//fcior.edu.ru
BBIJIENIEHHOM 00J1aCTH

108 Hpaxmqecxvaﬂ paboTa 1mo Teme http//fcior.edu.ru
"MHorocnoitHble n300paxeHus"
[ToaroroBka wiTrOCTpaIuii A1 B€O-CaliTOB.

109 [TpakTuyeckas paboTta Mo Teme http//fcior.edu.ru
" AHUMUPOBaHHBIC U300paKECHUS"

110 Bekropnas rpaduxka. BCIETOpI/ISaHI/IH http//fcior.edu.ru
PacCTPOBBIX U300pAKCHUIM

111 HpaKTI/I‘l"eCKaSI pabota mo teme "BekropHas http//fcior.edu.ru
rpadguka

112 H]?.I/IHI_[I/IHBI HOCTpoeHvI/I;I U peaKTUPOBAHUS http//fcior.edu.ru
TPEXMEPHBIX MOJenei

113 HpaKTI/I‘IeCK:clSI pabota 1o TeMeu""Co:maHHe http//fcior.edu.ru
MIPOCTHIX TPEXMEPHBIX MOIEJeH

114 Cerounble Mojenu. Matepuaibl http//fcior.edu.ru

115 HpaKTI/ItvleCKaSI pabota o teme "CeTouHble http//fcior.edu.ru
MOJIENH

116 Mo ienupoBaHie HCTOYHUKOB OCBEIICHHUS. http//fcior.edu.ru

Kamepsl




[IpakTuyeckas pabora 1o Teme

117 " " 1 http//fcior.edu.ru
Pennepunr
118 AnutuBHbIe TexHOJOrHU (3D-npuHTEpHI) 1 http//fcior.edu.ru
119 AnnuruBHble TexHosoruu (3D-npuHTeph) 1 http//fcior.edu.ru
120 AnnutuBHble TexXHOJIO0rUHU (3D-nipuHTEpHI) 1
121 AnnutuBHbIe TexXHOJOoruu (3D-nipuHTEpHI) 1
122 AnnutuBHbIe TexXHOJ0rUHU (3D-nipuHTEpHI) 1
123 AnnutuBHbIe TexXHOJOoruu (3D-nipuHTEpHI) 1
124 AnnutuBHbIe TexXHOJIoruu (3D-nipuHTEpHI) 1
125 AnnutuBHbIE TeXHOJOrUH (3D-nipuHTEpHI) 1
196 [Tonsartue o BI:IpTya.m)Hoﬁ pEanbHOCTU U 1
JIOTIOJTHEHHOM peabHOCTH
127 [Tonsitue o BI:IpTyam,Hoﬁ pEanbHOCTU U 1
JIONIOJIHEHHOM peabHOCTH
128 [Tonsitue o BI:IpTyam,Hoﬁ pEanbHOCTU U 1
JIONIOJIHEHHOM peabHOCTH
129 [Tonsitue o BI:IpTyaJILHoﬁ pEanbHOCTU U 1
JIOTIOJIHEHHOM pealbHOCTH
130 [Tonsitue o BI:IpTyaJILHoﬁ pEanbHOCTU U 1
JIONIOJIHEHHOM pealbHOCTH
131 [Tonstue o BI:IpTyaJ'IbHofI PEaTbHOCTH U 1
JIOTIOJIHEHHOM pealbHOCTH
132 [ToHsiTue 0 BUPTYyalnbHOM peaJlbHOCTH U 1
JIOTIOJTHEHHOM peabHOCTH
133 [ToHsiTHE 0 BUPTYaNbHOMN pealbHOCTH U 1
JIOTIOJTHEHHOM pealbHOCTH
134 [lonsTHE O BUPTYaIBHOM PEANBHOCTH U 1




JOTIOJIHEHHOHN PEAIbHOCTH

[IoHATHE O BUPTYaIbHON PEAILHOCTH U

135 N 1
JOTIOJIHEHHOHN PEAIBHOCTH
136 [ToHsiTHE O BUPTYAIbHOM PEATILHOCTU U 1
JOTIOJIHEHHOHN PEAIBHOCTH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOANMYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IHNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

[Iporpamma u aBTOpCKOE MIaHUpOoBaHKe K yueOHUKY «Mupopmaruka. 10-11 kmaccel.
Yrnyonéuunsiit ypoeus» K.1O. Tonskosa u E.A. Epemuna

METOANYECKHE MATEPHUAJIbBI JIS1 YUUTEJIA

[Iporpamma u aBTOpCKOE MIaHUpOBaHUE K yueOHUKY «MHpopmartuka. 10-11 knacchl.
Yrny6onéuunsiit ypoenb» K. 1O. Tonskosa u E.A. Epemuna
(https://kpolyakov.spb.ru/school/probook/program.htm)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

[Tporpammer kypea mist 10-11 kimaccoB (6a3oBbiii v yriny0néuneiit ypoan). K. 1O.
[Tonsikos, E.A. Epemun (http://kpolyakov.spb.ru/download/progr1011bu.pdf)
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