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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o wuH(oOpmaTHKe (yIriIyOJE€HHBII YpPOBEHb) Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelbHOM  TporpaMMbl  CpeaHero  obmiero  oOpa3oBaHmHS,
npencraBieHHelx B ®I'OC COO, a Ttaxke ¢enepanbHoil paboueid HporpaMMbl
BOCITUTAHUSI.

[Iporpamma no uHpopmaruke AaéT NpeACTaBICHHE O LEAX, oOuiell crpaTeruu
oOydeHHUs, BOCIMTAHMUS U PAa3BUTHUA OOYYAIOLIUMXCS CPEACTBAMHM ydyeOHOro mpeaMera
«MudopmaTuka» Ha yriyOJEHHOM ypOBHE, YCTAHABIIMBAET 0053aTEIbHOE MPEAMETHOE
coJiep’KaHue, MpeaycMaTpUBaeT €ro CTPYKTYpPHUpPOBaHUE IO pas3feliaM M TeMaM Kypca,
ompezenseT pachnpeiesieHne ero mo kinaccam (rogaMm Hu3y4yeHus), Ja€T MNpUMEPHOE
pacnpeienieHne y4eOHbIX 4acOB IO TEMaTHUYECKUM paslieiaM Kypca U PEKOMEHAYEeMYIO
(mIpuMepHY10) TOCNEOBATEIbHOCTh MX M3Y4YEHUS C YYETOM MEXKIPEIMETHbIX U
BHYTPUIIPEMETHBIX CBSI3€H, JOTMKM yueOHOTO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH
oOyyJaronuxcsi.

[Iporpamma 1o wuH(OpMATHKE OINpeAeNsieT KOJIMYECTBEHHbIE U KayeCTBEHHBIC
XapaKTepUCTUKU yUyeOHOro MaTepuala ISl KaXKJO0To roja U3y4eHHs, B TOM 4YHCIEe s
COJIEP’KaTEIbHOTO HAMOJIHEHHs] Pa3HOTO BUAA KOHTPOJIA (MPOMEKYTOYHOM aTrTecTaluu
00yyYaroIuxcsi, BCEPOCCUMCKHUX MPOBEPOYHBIX pabOT, TOCYAAPCTBEHHOM HTOrOBOM
arrecranuu). I[IporpamMMa no wuHpOpMaTUKE SBJIAETCS OCHOBOM Ui COCTaBJICHUS
aBTOPCKMX YYEOHBIX MpOorpaMM M Y4Ye€OHMKOB, IOYpPOUYHOrO IUIAHUPOBAHHUS Kypca

YUUTEJIEM.
Nudopmaruka B cpenneM oOiieM oOpa3oBaHUU OTPAXKAET:
CYIIHOCTh ~ HMH(POPMATUKU  KAaK  HAYYHOM  JUCIHUIUIMHBI,  HM3ydarouiei

3aKOHOMEPHOCTH TIPOTCKAaHWS ¥ BO3MOXKHOCTH aBTOMAaTHM3allid HHGOPMAIMOHHBIX
IIPOIIECCOB B Pa3IUYHBIX CHCTEMAX;

OCHOBHBIC 00J1aCTH NMPUMEHEHUs] MHHOPMATUKH, MPEKIE BCero MH(OOPMaIMOHHbBIE
TEXHOJIOTHH, YIPABJICHUE U COHMAIBHYIO chepy;

MEXIUCITUIUIMHAPHBIA ~ XapaKTep nH(pOpMaTUKHU U nHpOpMaIMOHHOMN
NESTeTLHOCTH.

Kypc wuHpopMaTtuku uisi ypoBHS CpeaHero oOImero oOpa3oBaHUS SBISICTCS
3aBEPIIAIONIUM  JTAllOM HEMPEPHIBHOM IMOATOTOBKH OOydYalomuUXcs B  001acTu
nHpopMaTUKH W HWHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHM, OINHUpaeTcs Ha
cojiepkaHue Kypca HMH(GOPMATUKH YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUS M OIBIT
MOCTOSIHHOTO TMPUMEHEHUsT HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, aaéT
TEOPETUICCKOE OCMBICIICHHUE, HHTEPIIPETAIIUIO K 0000IIEHHE 3TOTO OIbITA.

PesynpraThl  yriyOn€HHOTO  YpOBHS — HM3yueHUsT ~ y4yeOHOro  mpeaMera
«MudopmaTuka» OpUEHTUPOBAHBI HA TOMYyUYEHHUE KOMIIETEHTHOCTEH Ui MOCeayIoneit
npodeccuoHanbHON AESITEILHOCTH KaK B paMKaxX JaHHOW MPEIMETHOW 00JIacTH, TaK W B
CMEXHBIX ¢ Hel oOmacTsax. OHU BKIIFOYAIOT B CceO:

OBJIQJICHUE KJIFOUEBBIMHU MOHSATUSIMHU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS
JaHHAs TpeJMeTHas o01acTh, PACIO3HABAaHUE COOTBETCTBYIOIIUX WM TIPU3HAKOB U



B3aMMOCBS3€l, CIIOCOOHOCTh JEMOHCTPUPOBATH pa3IMYHbIE IOAXOAbl K H3YYEHHIO
SBJICHUW, XapaKTEPHBIX I U3y4aeMoW NpeAMETHON 001acTH;

YMEHHUE peulaTh TUIOBbIE MPAKTHUECKHE U TEOPETUYECKHE 3aJaud, XapaKTepHbIC
JUIS WCIIOJIB30BaHUSI METOJIOB M MHCTPYMEHTApUs JaHHOW MTPEeIMETHOM 00nacTu;

HaJu4ue MPEJCTABICHUM O JAaHHOW MPEAMETHON 00JIacTH KaK LEIOCTHON TEOpHH
(COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIaCTIMU 3HAHUH.

B pamkax yriyOnéHHOro ypoBHA H3ydeHUss HMH(QOpPMATHKU o0OecreyuBaeTcs
LeJIeHaNpaBleHHass MOJArOTOBKa OO0yyarommxcs K TNPOAODKEHHUIO O0pa3oBaHUs B
OpraHu3aIusIx po¢eCcCHOHATBLHOTO oOpa3zoBaHUs o CIIELUATTBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(QPOBBIMU TEXHOJOTHSAMH, TAKMM KakK MpOrpaMMHas
UHXeHepus, uHdopMalMOHHas 0e30MacHOCTh, HMHGPOPMALMOHHBIE CUCTEMBI U
TE€XHOJIOTUU, MOOWJIbHbIE CHUCTEMbl M CETH, OOJbIINE JaHHble U MalUIMHHOE OOydeHHeE,
MPOMBIIIJIEHHBI ~ MHTEpPHET  BElIe, HMCKYCCTBEHHBIH  HMHTEIJIEKT, TEXHOJOTUU
OecpoBOJHOM  CBSI3M,  POOOTOTEXHHUKA, KBAHTOBBIE  TEXHOJOTHUU,  CHUCTEMBI
pacnpeei€HHOro peecTpa, TEXHOJIOTMH BUPTYaIbHON U JOMOJIHEHHOM peaabHOCTEH.

OcHoBHas 1enb u3yueHus: yueOHoro npenmera «Mupopmatuka» Ha yriayOnéHHOM
YpPOBHE CpeaHero oomero oOpa3oBaHUs — oOecleueHrue MaJbHEWIIero pa3BUTHS
MH(OPMALIMOHHBIX KOMIETEHIIMI 00yJaronierocs, €ero roTOBHOCTH K >KU3HHU B YCIOBUSAX
pa3BHBaIoUIerocss HMH(POPMAIIMOHHOTO OOIIECTBA M BO3PACTAIOIIEH KOHKYPEHIMHU Ha
peiHKe Tpyna. B cBsizu ¢ 3tum u3ydenue uHdopmatuku B 10—11 kmaccax MoJKHO
00ecre4nTh:

chOpMUPOBAaHHOCTh ~ MHPOBO33PEHUSI, OCHOBAHHOTO HA MOHUMAaHUHM  POJIU
uHGOpMaTUKH, THHOPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTUN B COBPEMEHHOM
00I111eCTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHUECKOTO U AJITOPUTMUYECKOTO MBIIUICHHUS;

chOpMUPOBAaHHOCTh YMEHUI paznuyarh (PaKThl U OLEHKH, CPABHUBATH OLICHOYHbBIE
BBIBOJbl, BUJETh HUX CBA3b C KPUTEPUSAMH OIICHUBAHUS M CBSI3b KPUTEPUEB C
onpeeNéHHON CHUCTEMOM IEHHOCTEW, MNpOBEpSATh Ha JOCTOBEPHOCTH M 0000IIaTh
uHbOpMaIInIo;

c(hOpMUPOBAaHHOCTH MPECTABICHUHN O BIUSHUA HHPOPMAITMOHHBIX TEXHOJIOTHI Ha
KU3Hb 4YelloBeKa B  oO0lIecTBe, MOHUMAaHHME COIMAIBHOTO, HAKOHOMHYECKOTO,
MOJIMTUYECKOTO,  KYJIbTYPHOIO, IOPUIUYECKOrO, MPUPOJHOrO, SPrOHOMHUYECKOTO,
MEUIIMTHCKOTO ¥ (PU3UOJIOTHUECKOT0 KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHUH;

NPUHSTHE TPABOBBIX M OSTUYECKUX AaACIEKTOB HMH(POPMAIMOHHBIX TEXHOJIOTHA,
OCO3HaHUE OTBETCTBEHHOCTH JIOJCH, BOBJEUYEHHBIX B CO3/JaHME M MCIOJIb30BAHHE
MH(OPMAIIMOHHBIX CUCTEM, paclipocTpaHeHNEe HHPOPMAITUH;

CO3/IaHH€ YCJOBHM Ui pa3BUTHs HABBIKOB Yy4eOHOH, NPOEKTHOH, Hay4yHO-
UCCIIEZIOBATEIbCKOW M TBOPUYECKOM JAEATENbHOCTH, MOTHBAIMM OOYyYaromuxcs K
CaMOpa3BUTHIO.

B conepxanun yueGHoro mnpeamera «MHopmaTtnka» BBIIETSAIOTCS YEThIpe
TEMaTUYECKUX pa3Jena.

Pazpen «llu¢gpoBass rpamMoOTHOCTB» IOCBAIMIEH  BOIPOCAM  YCTPOMCTBA
KOMIIBIOTEPOB M JPYTUX 3JIEMEHTOB HU(PPOBOTO OKPYKEHHUS, BKIIOYAs KOMIIBIOTEPHBIC



CETH, MCIOJIb30BAHHMIO CPEJICTB OINEPALMOHHON cHCTEeMBbI, paboTe B cetu WHTepHeT U
HCII0JIb30BAaHUIO UHTEPHET-CEPBUCOB, HHPOPMAIIMOHHON O€3011aCHOCTH.

Pa3znen «Teoperuyeckne 0CHOBBI HH(POPMATHKH» BKIIOYAET B CEOS MOHATUHHBIN
annmapatr  MHQOPMATHKH, BONPOCHl  KOAUPOBaHUA  MH(POPMALMH,  U3MEPEHUS
MH(OPMALIMOHHOTO O00bEMa JAaHHBIX, OCHOBBI aIreOpbl JIOTUKKM M KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS.

Pa3nen «AaroputMbl W NporpaMMHpPOBAaHHe» HANpaBlI€H Ha pa3BUTHE
QITOPUTMUYECKOTO MBILUIEHUS, pa3pabOTKy aJrOPUTMOB M OLIEHKY HX CJIOXHOCTH,
(¢bopMHUpOBaHME HAaBBIKOB pEaM3allUd NPOrpaMM Ha A3bIKaX MNPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Pazpgen «MHdopmManmoHHbIE TEXHOJOIMW» IOCBSAUIEH BONPOCAM NPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTHM, peaJn30BaHHBIX B MPUKIAAHBIX MPOTrPaMMHBIX
MpPOAYKTaX W HWHTEpPHET-cepBHUCaxX, B TOM 4YHCI€ B 3aJadyax aHaiu3a JaHHBIX,
MCIIOJIb30BaHUIO 0a3 TaHHBIX U AJIEKTPOHHBIX TAOMUI AJIsl PEellIeHUs MPUKIAAHbIX 3a/1a4.

B nmpuBenénHom ganee conepkaHuu yudeOHoro mnpeamera «MHpopmaTuka
KYpPCHUBOM BBIJICJICHBl JIOTIOTHUTENbHBIE TEMbl, KOTOPbIE HE BXOJAAT B 00s3aTENbHYIO
nporpaMMmy OOy4YeHUs, HO MOTYT OBITb MPEIJIOXKEHbl [UIsi H3YYEHHUS OTICJIbHBIM
MOTHBUPOBAHHBIM U CIIOCOOHBIM 00YyUaOLIUMCH.

YrinyOonéHHelii  ypoBEeHb  M3ydeHHUs  UHOOPMATHKU  pEeKOMEHJyeTcs s
TEXHOJIOTHYECKOT0 NMPOo(UIs, OpPUEHTUPOBAHHOIO HAa MHXKEHEPHYIO U UH()OPMALIMOHHYIO
cdepbl AeATeIbHOCTH. YTIyOIEHHBIH YpOBEHb M3YUYeHMsI MH(POPMATUKH O0OECIeunBaeT:
HNOJArOTOBKY OOy4YaroIUXCs, OPHEHTUPOBAHHBIX Ha CHELUAJIbHOCTH B 001acTu
MH(POPMALIMOHHBIX TEXHOJIOIMM M MH)KEHEPHBIE CIIEUAIBHOCTH, YYaCTHE B IPOEKTHON U
UCCJIEIOBATEIIbCKOM  JIEATEIIBHOCTH, CBSI3aHHOM C COBPEMEHHBIMU HAlpPaBJICHUSMHU
oTpaciu MH(POPMAIMIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MOATOTOBKY K Y4acTHIO B
oJMMIMagax U crade EAMHOro rocyjapcTBEHHOroO 3K3aMeHa 1o HH(pOpMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B IpEAeNax OJHOI0 roja OOy4YeHHsI MOXKET
ObITh M3MEHEHAa 10 YCMOTPEHHIO YYMTENs IMpHU MOATOTOBKE pabodel mporpaMMbl U
IIOYPOYHOTO INIAHUPOBAHMSL.

OO11ee yncao 4acoB, PEKOMEHI0BAaHHBIX JJIS U3ydeHUs MHPopMaTuku — 272 yaca:
B 10 xmacce — 136 gacoB (4 gyaca B Heenmo), B 11 kimacce — 136 gacoB (4 yaca B HEJEINIO).



COJAEPKXAHUE OBYYEHUA
10 KJIACC

Hu¢posasi rpaMOTHOCTH

TpebGoBaHus TEXHUKHU OE30MACHOCTH M TMTMEHBI MPU pabOTe C KOMIbIOTEpAMU U
JIPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPYKEHUS.

[TpuHuumsr paboThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. ApXHUTEKTypa (OH
Helimana. ABTomMaTMyeckoe BBIIIOJIHEHHE MPOrpamMMbl IpoueccopoM. OmnepaTuBHas,
MOCTOSIHHAss M JIOJITOBpeMeHHas mnamsiTh. OOMEH JaHHBIMM C TOMOIIbIO IIMH.
Kontpomtepsl BHemHUX ycTpoicTB. [IpsMoit qocTyn k mamsTy.

OCHOBHBIE TEHACHIMM Pa3BUTHUS KOMIBIOTEPHBIX TexHosoruil. [lapamnenbHbie
BbIUKCIICHUSI. MHoromnpoieccopusie cucteMbl. CyrnepkommnbioTepbl. PacnipenenéHubie
BBIYUCITUTENbHBIE CUCTEMBI U 00paboTka OONBIIUX JaHHBIX. MoOWIbHBIE U(POBHIE
YCTpOMCTBA M HMX POJb B  KOMMYHHUKalUsX. BcCTpoeHHble  KOMIBIOTEPHI.
MukpokoHTpoIiepbl. POOOTH3MPOBAaHHbBIE IPOU3BOJICTBA.

[IporpammHoe obecrieueHUE KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. Bumbl
MporpaMMHOro oOecriedeHuss W UX HazHayeHue. (OCOOEHHOCTH MPOTPaMMHOTO
oOecrnieueHnsi MOOMIIBHBIX ycTpoiicTB. [lapamnensHoe mporpammupoBanue. CucteMHOE
nporpaMMHoe obecriederue. OnepalnoHHbIe CUCTEMbI. Y THIIUTHI. J{paiiBepbl yCTPOUCTB.
WNucTannauus u [euHCTAIS U TPOrpaMMHOT0 00ecrieyeHusl.

QaiinoBeie cucTeMbl. [IpuHIMNBI pa3MenieHUss W HWMEHOBaHHMS (ailioB B
nonaroBpeMeHHoi nmamsty. [11aGnoub! 115 onucanus rpymni (aiinos.

[Iporpammuoe obecneuenue. JIMIEH3UpPOBaHHE MPOrPaMMHOTO oOOecreyeHus: u
mudpoBbix pecypcoB. [IpompuerapHoe u cBOOOAHOE MpOrpaMMHOE oObOecreueHue.
KoMMmepueckoe M HEKOMMEpPYECKOE HCHOJb30BaHHE MPOrPAaMMHOIO OOECHeUYeHUs |
uGpoBbIX  pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit  ®enepaunu 3a  HENPAaBOMEPHOE  HUCIOJIB30BAHHE  IPOrPaMMHOTO
obecrnieueHHs ¥ IUPPOBBIX PECYPCOB.

[IpyHUMNIBI TOCTPOEHUST M allapaTHblE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
Cereble npoTokonbl. Cetb MHTEpHET. Anpecanus B cetu HTepHet. 1IpoTokomsl creka
TCP/IP. CucreMa qOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moxacetm ¢ momomibld Macok mojcereit. CeteBoe
agMuHucTpupoBaHue. I[lomyuyeHune JaHHBIX O CETEBbIX HACTPOMKAaxX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBSI3U € y3JI0M ceTu. OnpeneneHne MapipyTa IBH>KEHHUS TAaKETOB.

Bungsr NesITeJILHOCTH B ceTHu HnrepHer. CepBucsol HNurepuera.
['eonndopmanronHble cUCTeMBbl. ['€0JIOKAallMOHHBIE CEPBUCHI PEAJHHOIO BPEMEHU
(HampuMmep, JOKalMs ~ MOOWJIBHBIX  TEJIC(POHOB, OINpeeNieHne  3arpy>KeHHOCTH
aBTOMAarucTpaieii), ”HTEpPHET-TOPTOBIIs, OPOHUPOBAHNE OMIIETOB U TOCTHHHII.

I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBHCHI M yciyrd. ConuanbHble CETH —
OpraHu3alusl KOJUIEKTUBHOTO B3aUMOJACUCTBUA M OOMeHa AaHHbIMH. CeTeBON 3THUKET:



npaBuia TNOBeleHUs B KuOeprnpoctpaHcTBe. [IpoOiema NOIIMHHOCTH MOJYYEHHOU
nndopmanuu. OTKpHITHIE 00pa30BaTEIbHBIE PECYPCHI.

TexXHOreHHblE W 3KOHOMHUYECKHE yIpO3bl, CBA3aHHBIE C HCIOJb30BAHUEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJoruil. OOmmue mnpoOneMsl  3aIlUTh
uHpopmauuu U MHGOpPMALMOHHON OezonmacHocTH. CpenacTBa 3auiuThl MHGOPMalUU B
KOMIIBIOTEpaX, KOMITBIOTEPHBIX CETSX W aBTOMATH3MPOBAHHBIX HH(POPMAIMOHHBIX
cucremax. [IpaBoBoe obecnieuenre nHGOPMAITMOHHOM 0€30MaCHOCTH.

[IpenoTBpanieHrne HECAaHKIIHOHUPOBAHHOTO JOCTYTIA K THYHOW KOH(MUACHINATHHON
nHpOpMAINH, XpaHsIIIEHCs Ha MEPCOHATLHOM KOMITBIOTEPE, MOOMIBHBIX yCTPOUCTBAX.
BpenonocHoe nporpammHoe obecrieyeHue U crnocoObl 00pbObl ¢ HUM. AHTUBHPYCHbBIE
nporpaMMbl. OpraHusanusi JUYHOTO apxuBa HHpopmanuu. Pe3epBHoe KomupoBaHHE.
[TaposbHas 3amuTa apxusa.

MudppoBanue naHHpIX. CuMMeTpUuYHble W HecuMMmeTpuuHble mWHUGpbL. [1ndps
npocroii 3amensl. [ludp Lezapsa. Hudp Buxenepa. Anroputm mudposanus RSA.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nudopmanusi, naHHple ¥ 3HaHWA. VH(MOpMalMOHHBIE TPOLECCH B TPHUPOJE,
TEXHUKE U OOILIECTBE.

HenpepbiBHBIE ¥  OUCKpETHBIE BEIMYWHBI W  CHTHaJIBL. HeoOXoauMocTh
JMCKPETU3aIMK MHPOPMAIINH, PeTHA3HAYCHHOH Il XpaHeHUs, iepeaadu u 00paboTKu
B IU(PPOBBIX CUCTEMAX.

JIBonyHOE KOJupoBaHHe. PaBHOMEpHbIE U HEpaBHOMEpHbIE KOAbI. JlekoaupoBaHue
COOOLIEHMH, 3alMCaHHBIX C IIOMOIIBIO HEPaBHOMEPHBIX KOJOB. YcioBue PaHo.
[TocTpoeHne OJHO3HAYHO JEKOJUPYEMBIX KOJOB C IOMOLIBIO JepeBa. EanHuis!
U3MEpeHusl KoyindecTBa HMH(popManuu. Aj(paBUTHBIM NOAXOA K OLEHKE KOJIMYECTBA
uHopMaIuu.

Cuctemsl cuMcineHus. Pa3BépHyTas 3amuch UENbIX W JPOOHBIX 4YHCEN B
NO3ULIMOHHON cucTeMe cumciaeHus. CBONWCTBA MO3UIIMOHHOM 3alMCH YUCIIa: KOJINYECTBO
mupp B 3amMCH, NPU3HAK JAEIMMOCTH 4YHMCIa HAa OCHOBAHHWE CHCTEMBl CUHCIICHUS.
AJITOpUTM TiepeBOja LEJIOro yucia U3 P-UYHON CUCTEMBI CUMCIEHHS B JECSITUYHYIO.
AJropuTM TepeBoAa KOHEYHOW P-uyHON npoOHM B AECATUUHYIO. AJIITOPUTM IEepeBoja
LIEJIOTO YHUCNIa U3 JECITUYHOW CUCTeMbl cuucieHuss B P-nunyro. IlepeBox koHeuHOI
JIeCATUYHOM npobu B P-umuHyro. J[BomuHas, BOChMEpHUYHAs M IIE€CTHAALATEpUYHAS
CUCTEMBbI CUHMCIICHHSI, CBSA3b MEXITy HUMHU. ApU(PMETHUECKUE ONEPAllUU B IMO3UIIMOHHBIX
cUcTeMax cyHuclieHus. TpouyHas ypaBHOBELIEHHass cHCTeMa CcyuclieHus. J[BonuHo-
JeCATUYHASL CUCTEMA CUUCICHHUS.

Komuporanue tekctoB. Kogupoka ASCIIl. OnHobaiiTHbie KoaupoBKu. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenue mHDOpMaMOHHOTO 00BEMa TEKCTOBBIX
COOOIICHU.

KomupoBanue wmzoOpaxkenuit. Onenka uHpopmanmoHHoro o0béma Tpaduyeckux
JAHHBIX MPH 33JaHHBIX Pa3pelIeHUH U TTyOrHe KOaUpoBaHUs BeTa. L[BeToBbIe MOAEIH.
Bekropnoe kommpoBanmue. Dopmarbl rpaduueckux ¢ainoB. Tpéxmepnas rpaduka.
®pakranbpHas rpaduka.



KonupoBanue 3Byka. Ouenka uHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JAaHHBIX MPHU
3aJJaHHBIX YaCTOTE AUCKPETU3ALMU U Pa3PsIAHOCTA KOAUPOBAHHUS.

Anrebpa noruku. llonstue BbICKa3biBaHUA. BbICKa3pIBaTeIbHBIE  (POPMBI
(npenukatel). KBaHTOpPHI CyII€CTBOBAHUS U BCEOOIIHOCTH.

Jloruueckue omneparuu. TaOauIpl UCTUHHOCTU. Jlormdyeckue BBIPAKECHHUS.
Jlornueckue ToxzaecTBa. J[oka3aTenbCTBO JIOTHYECKUX TOXKICCTB C TOMOIIBIO TaOIHIY
HWCTUHHOCTHU. JIornyeckue onepanuu U onepanuy HaJl MHOKECTBAMMU.

3aKkoHBI  anreOpbl JIOTHKU. OKBUBAJICHTHBIE MPEOOpa30BaHUSI  JIOTHUECKUX
BbIpakeHUH. Jlornueckne ypaBHEHHUS U CUCTEMbI YPaBHEHUM.

Jloruueckne ¢GyHKIMH. 3aBUCUMOCTh KOJHUYECTBA BO3MOMKHBIX JIOTHYECKUX
(GyHKIMI OT KOJIMYecTBa apryMeHTOB. [1oyIHbIE CUCTEMBI JIOTHYECKUX (DYHKITHI.

Kanonuueckue ¢opmbl Torudeckux BoipaxkeHuid. CoBepIlIEHHbIE TU3bIOHKTHUBHBIE
U KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, AJTOPUTMBI UX TOCTPOCHHS MO TabmIuIe
WCTUHHOCTH.

Jlormyeckne aneMeHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Muoropa3psaasasiii  cymmarop. IlocTpoeHune cxem Ha JIOTUYECKUX »HJIEMEHTax 1o
3aJJaHHOMY JIOTUYECKOMY BBIPAYKEHHIO. 3aMUCh JJOTUUECKOTO BBIPAKEHUS MO JIOTMYECKOM
CXeMe.

[IpencraBnenue UenabIX YUcen B NaMITH KOMIbIOTEpa. OrpaHMYEeHHOCTh IUANa30Ha
Yyycel IpU OrPaHWYEHUM KOJIMYECTBA pa3psaAnoB. llepenosiHeHne pas3psAIHON CETKU.
be33nakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOWYHBIN IOIOJHUTEIBHBIN KO
OTPULIATEJIBHBIX YHCEIL.

[To6uToBbie  noruueckwe  omepanuu. Jlornyeckuit, apuMETHUYECKUH U
mukanaeckuit capuru. [lndpoBanue ¢ moMoubl0 MOOUTOBON ONEPALIMU «UCKITIOYAIOIIee
NJIN».

[IpencraBneHre BEIIECTBEHHBIX YKCENI B IAMATH KOMIBIOTEPA. 3Hayalas 4acTh U
Nops0oK yucia. Jluama3oH 3HA4YeHMM BelleCTBEHHBIX uyucenl. [Ipobrembl XpaHeHUs
BEILIECTBEHHBIX YHCEJI, CBA3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA pa3psoB. BelonHneHue
orepanuil ¢ BeIeCTBEHHbIMU YUCIIaMU, HAKOIUIEHHE OIMOOK TIPHU BHIYUCIICHHUSX.

AJITOPUTMBI ¥ IPOrPAMMHPOBaHHE

OmnpeneneHrie BO3MOXKHBIX PE3YJIbTaTOB pPabOThl MPOCTEUIIUX  aJTOPUTMOB
yIpaBJIEHUSI UCIIOJHUTENSIMU U BBIYUCIUTEIBHBIX AITOPUTMOB. OMpeiesieHre UCXOIHBIX
TAHHBIX, IPU KOTOPBIX AJITOPUTM MOKET JaTh TPEOYEeMBbIi pe3ybTar.

Ortanbl pemieHus 3afad  Ha KoMmIibiotepe. HWHCTpymMeHTanbHbIE CpEACTBa:
TPAHCIATOP, OTIAAUUK, TpodunupoBmuK. KoMnmismus U MHTEpIpeTamnusl MporpaMM.
BuprtyanbHble MalIuHBIL.

WNnrerpupoBanHas  cpema  pa3paboTku.  MeTonbl  OTHAAKH  TPOTPAMM.
Hcnonb3oBanue  TpaccupoBOouHBIX  Tabmuil. OtnagouHslii  BbIBOJA.  [lomaroBoe
BBINOJIHEHUE MTporpamMbl. Touku octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOUUCIICHHBIE, BEIIECTBEHHbIE, CHUMBOJIbHBIC, Jorudyeckue. BerBinenus. CioxHble
ycanoBus. lluknel ¢ ycinoBueM. [uknael 1o nepeMeHHOM. B3amMo3aMeHsEMOCTb



pa3auyYHbIX BUAOB IUKIOB. MHBapuaHT nukia. CocTaBieHHE LMKIA C UCIOJIb30BAHUEM
3apaHee ONpeAeIEHHOr0 MHBApHAaHTA LIUKIIA.

JlokymentupoBanue nporpamm. Mcnonb3oBanue komMmeHTapueB. IloaroroBka
OMMCAHUS POTPaMMbl U HHCTPYKLMH JUIS TIOJIb30BATE.

Anroput™mbl 00pabOOTKM HATypaJIbHBIX UHMCEJ, 3allMCAaHHBIX B TMO3MIIMOHHBIX
CUCTEMaX CYHCIICHHUS: pa30MeHHe 3aliCH YUClIa Ha OTHENbHbIE IUQPHI, HAXOXKICHUE
CYMMBbI U IpOU3BeieHUs Lu(dp, HAX0XKIEHNE MAKCUMAJIbHON (MUHUMAaJIbHOM) HU(pHI.

HaxoszaeHne Bcex MpoOCThIX YKceN B 3alaHHOM JuanasoHe. [IpeacraBnenue yucia
B BHJI€ HA0Opa MPOCTHIX COMHOXKHTENEH. AJITOPUTM OBICTPOTrO BO3BE/ICHUS B CTETICHb.

O06paboTka AaHHBIX, XpaHAmUXcia B ¢ainax. TekcToBble M JTBOWYHBIC (DAMIIEL.
daitnoBble nepeMeHHbIe ((ainoBbie ykazarenu). Urenue u3 Qaitna. 3anuceh B Qaiti.

Pa3buenue 3amaun Ha momzamauu. [loamporpammbl (mpoueaypbl U (PyHKIUH).
Pexypcus. PexypcuBHble 00bekThl ((ppakransl). PekypcuBHble mporeaypbl U (GyHKLIUU.
Hcnonp3oBaHue cTeka Ajsl OpraHUu3alui PeKYpPCUBHBIX BHI30BOB.

Wcnonb3oBanue  craHgapTHOM  OMOMMOTEKM  SI3bIKA  MPOrPAMMHPOBAHUS.
[ToakntoueHne OWMONMMOTEK MOANPOrpaMM CTOPOHHMX Mpou3BoauTeneil. Mo ynbHbIN
MPUHIIUI OCTPOEHHUS IPOTPaAMM.

Uucnennsie MeToapl. TouHOE W TPHOMMKEHHOE pelIeHUs 3amaud. YWCIICHHbBIC
METO/bl pElIeHHs] YypaBHEHUM: MeToj Tmepedopa, METOJ TMOJOBUHHOIO JCNCHUS.
[TpubnmxEHHOE BHIYMCIICHNE UTMH KPUBBIX. Borunciienue miomaneit Guryp ¢ moMouibo
YHUCIIEHHBIX METOJIOB (METO[ MPsMOYTOJbHUKOB, MeTo]l Tpaneruii). [lonck makcumyma
(MuHMMYMa) GYHKIIMU OJTHOM MepEeMEHHON METOIOM MOJIOBUHHOTO JCJICHUSI.

O6paboTtka CUMBOJIbHBIX JAHHBIX. BcerpoenHnbie byHKIIUN A3bIKA
IpOrpaMMHUpOBaHUs i 00paOOTKH CHMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA MOSIBJICHHM CHMBOJA B CTpPOKE, pazOueHue
CTPOKHU Ha CJIOBA MO NMPOOEIbHBIM CUMBOJIAM, MOUCK MOACTPOKU BHYTPH JaHHOW CTPOKH,
3aMeHa HaWJIeHHOM MOJCTPOKH Ha JIPYTyl0 CTPOKy. I'eHepanust Bcex CI0B B HEKOTOPOM
andasuTe, YIOBJIETBOPSIOUIMX 3aJaHHBIM orpanudeHusiM. [IpeoOpa3oBaHue uuciaa B
CHUMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TIOCIEJOBATENLHOCTH  4Hcel.  Bbraucinenue  0000MEHHBIX
XapaKTEPUCTUK DJJIEMEHTOB MacCHBa WJIM YHUCJIOBOM IOCIIENOBATEIbHOCTUA (CYMMBI,
MPOU3BEACHUS, CPEIHEro apu(PpMETHUYECKOro, MHUHUMAIBHOTO ¥ MaKCHMAaJbHOTO
AJIEMEHTOB, KOJHMYECTBA DSJEMEHTOB, VYAOBIETBOPSAIONIMX 33aJaHHOMY YCIIOBHUIO).
JIMHENHBIN TOMCK 33aJaHHOTO 3HAYEHUs B MACCUBE.

CopTtupoBka ogHOMEpHOro wmaccuBa. lIpocTeie MeToabl COPTHUPOBKU (METOL
My3bIpbKa, METOJ| BBIOOpA, cCOPTHpOBKAa BcTaBkamu). CopTUpOBKa ciusiHMEM. bbicTpas
coptupoBka MaccuBa (amroputMm QuickSort). /IBowuHBI MOWCK B OTCOPTUPOBAHHOM
MacCHBE.

JIByMepHbIE MacCUBBI (MAaTPUIlbI). ANTOpUTMBI 00PAOOTKH JIBYMEPHBIX MACCHUBOB:
3aIl0JIHEHHUE JBYMEPHOI'O YMCIIOBOIO MAacCHBa I10 3aJaHHBIM IIpaBUJIaM, ITOUCK 3JIEMEHTA
B JBYMEPHOM MAacCCHBE, BBIYHMCIIEHHME MakcuMyma (MHHUMYMa) U CyMMbI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, MEPECTAHOBKA CTPOK U CTOJIOIOB IBYMEPHOTO MAacCHBA.

NudpopmMannoHHbIe TEXHOJIOMHMH



TexcroBeili  mporeccop. PenmaktupoBanume u  ¢opmarupoBanue. IIpoBepka
oporpaduu u rpammaTuku. CpeJicTBa MOMCKA U aBTO3AMEHbBI B TEKCTOBOM IIPOLIECCOPE.
Ucnonp3oBanue ctwied. CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKYMEHThl. CHOCKH,
ornasinenue. KomnekrtuHas padota ¢ JOKyMeHTaMu. IHCTpYMEHTBI PELICH3UPOBAHUS B
TEKCTOBBIX Mporieccopax. O6maunbie cepBuchl. Jlenosas nepenucka. Pedepar. [IpaBuna
IUTUPOBAHUSI UCTOYHUKOB M odopmiieHus oubmuorpaduueckux ccouiok. OdopmieHue
CIIUCKA JUTEpPaTyphbl. 3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TeKcTa. TeXHHYECKHE
cpeactBa  BBoAa  TekcTa.  CHenuanuM3upOBAHHBIE  CPEACTBA  PENAKTUPOBAHUSA
MaTeMaTH4YECKUX TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 3a/a4yd aHaJIW3a JaHHBIX: [POTHO3HPOBAHME,
KjaccuuKanus, KiacTepusalus, aHauu3 oTkJIoHeHuH. IlocnenoBarenbHOCTh pelIeHUs
3aJla4 aHaJM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OIIEHKA KaueCTBA JaHHBIX,
BBIOOP W/WJIM MOCTPOEHHE MOJEIH, MPeoOpa3oBaHME AAHHBIX, BU3yalIH3alUsl JTAHHBIX,
WHTEpIIpeTanus pe3yabTaroB. [IporpaMMHBIE CpeaCcTBA W HMHTEPHET-CEPBUCHl IS
00pa®OTKM | TpeAcTaBlieHUs JAaHHbIX. bosbmue panHble. MamuHHOEe oOydeHue.
HnTenmnexTyaibHbli aHAINU3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOUIBIO 3JEKTPOHHBIX Tabiuil. BblunclieHHe CyMMBI,
cpenHero apupMeTHyecKkoro, HauOOIbIIero (HAMMEHbBILEro) 3HAUEHUs JMara3oHa.
Boruncnenune koddduirienTa Koppensiiuu  IByX psanoB  JnaHHBIX. [locTpoeHue
CTONIOUATHIX, JIMHEMUYaThIX M KPYroBbIX auarpamm. lloctpoenue rpagukoB (yHKUIUH.
[TonOop nuHMM TpeHAA, PEIICHHUE 3a/1a4 MPOTHO3UPOBAHUS.

YucnenHoe pelieHre ypaBHEHUN ¢ MOMOIUIbIO Mmoadopa napamerpa. OnTuMuzanus
KaK TIOMCK HAWIy4dIllero pelieHuss B 3aJaHHbIX ychoBusix. lleneBas dyHkuus,
orpanuueHus. JlokajlbHbIE M TJIOOANBHBI MUHUMYMBI LieJeBOM (yHKuU. Pemenue
3aJ1a4 ONTUMHU3ALUN C TTIOMOIIBIO AIEKTPOHHBIX TAOJIHII.

11 KUIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

TeopeTudeckre MOAXOABI K  OLEHKE KoiludyecTBa HH(OpMAIMU. 3aKOH
agutTuBHOCTH nHpopmanmuu. Gopmyna Xapriu. Madopmarus u BeposTHOCTh. Dopmyna
[llenHoHa.

AnroputMmbl cxkatus gaHHbIX. AnroputM RLE. Anroputm Xadbdmana. Anroputrm
LZW. AnropuTmbl CKaTus JaHHBIX C MOTEPSIMH. Y MEHbBIICHHUE TIYyOWHBI KOAUPOBAHUS
nBeta. OcHOBHBIC Haen airoputMmoB cxarus JPEG, MP3.

CkopocTh  mepefaud  JaHHBIX.  3aBHCHUMOCTh  BpEMEHH  Tepelayd  OT
nHOPMAIIMOHHOTO 00BEMA JAaHHBIX M XapaKTePUCTHK KaHala CBs3U. [IpudauHbI
BO3HHUKHOBEHHMs OMIMOOK MpU mepeaade AJaHHbIX. Kobl, Mo3BOISIONINE 00HAPYKUBATh U
WCIIPABJISITh OMIMOKKM, BO3HMKAIONIME MpHU Tieperade AaHHBIX. PaccrosHue X>MMUHTA.
Komuporanue ¢ moBropenueM 6utoB. Koaer XamMmuHra.

Cuctemsl. KoMmroHeHThI cucTteMbl W HX B3aumojeiictBue. CHCTeMHBIH 3 QEKT.
VYnpasnenue kak nH(GopMamoHHbIH mporecc. OOpaTHas CBS3b.



Monenn u wMoaenupoBanue. llenb MoaenupoBanus. COOTBETCTBUE MOJEIU
MOJIETUPYEMOMY OOBEKTY WM TpoLecCy, Leau MozenupoBanus. Popmanuzanus
MPUKJIAJHBIX 3a/1a4.

[IpencraBienue pe3yabTaTOB MOJIEIMPOBAHUS B BUAE, YIOOHOM IJIsi BOCHPUATHSA
yenoBekoM. ['paduueckoe nmpencraBieHne TaHHBIX (CXeMbl, TaOIHUIIbI, TPadUKH ).

I'padpr. OcHoBHble ToHsATHS. Buael rpadoB. Omnucanue rpagoB ¢ MOMOIIBIO
MaTpHll  CMEXHOCTH, BECOBBIX  MAaTpHL, CIHUCKOB  CMEXHOCTH. PemieHue
QITOPUTMUYECKUX 33/1a4, CBA3AHHBIX C aHAJIU30M TpadoB (HOCTPOCHHE ONTHUMAIBHOIO
MyTH MEXJy BepIIMHAMU rpada, omnpeesieHHe KOJUYEeCTBa PA3NIMYHBIX MyTeH MeExXIy
BEpILIMHAMHI OPUEHTHUPOBAHHOTO allMKINYECKOro rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBps moucka. CrnocoObl 00xoma jaepesa.
[IpencraBnenue apupmMeTHUecCKUX BhIpaXXKEHUH B BUJE AepeBa. [lucCKpeTHbIe Urpbl ABYX
UTPOKOB ¢ moiHou uHpopmanuen. [Toctpoenne nepesa nepedbopa BapuaHTOB, ONMHUCAHUE
CTpaTerud Wrpsl B TaOIMYHOM QopMe. BhIUrpbINIHBIE W NPOUTPHIIIHBIE MO3UIUU.
Bolurpeliiiaeie cTpaTeruu.

CpeactBa HCKYCCTBEHHOro HHTe/UlekTa. CepBHCHl MAIMHHOTO TMEpeBoja U
pacnio3HaBaHusi ycTHOM peun. KormutuBHble cepBUCHl. HWiaeHTudukanus W TMOUCK
n300pakeHul, pacrnoszHaBanue mul. CamooOydvarommuecss cucTeMbl. VICKycCTBEHHBIN
MHTEJVIEKT B KOMIIBIOTEpHBIX Wrpax. Mcmonb3oBaHue METOIOB HCKYCCTBEHHOTO
UHTEIJIEKTa B OOydvarommx cucreMax. lMcnoib30BaHME METOJOB HCKYCCTBEHHOTO
UHTEIJIeKTa B pobOoToTexHuke. MutepHer Bemed. IlepcnekTuBbl — pa3BUTHS
KOMITBIOTEPHBIX MHTEIJIEKTYaIbHbIX cucTeM. HellpoHHBIE ceTh.

AJITOPUTMBI 1 IPOrPAMMHPOBAHHE

@opmanu3anuss MOHATHS ainroputMa. MammHa ThropuHra Kak yHHUBeEpcalbHas
MoJiesb BbrunciieHui. Tesuc Yépua—Twrropunra.

OrneHka CcloKHOCTH BbluKclieHud. BpeMs paGoTsl 1 00bEM UCTIONB3YEMOM aMSsITH,
UX 3aBUCHUMOCTb OT pa3Mepa UCXOAHBIX JaHHbIX. OLIEHKa aCUMITOTUYECKON CIOKHOCTHU
QITOPUTMOB. AJITOPUTMBI TTOJIMHOMHUANBHOU CIIOKHOCTU. [lepebopHble aIropuTMBbI.
[IpuMeps! pa3nuyUHbBIX aITOPUTMOB PEUIEHUS OAHOU 3aa4M, KOTOPhIE UMEIOT Pa3IuvyHYI0
CJI0KHOCTb.

[Touck mpocThIX YMceNl B 33laHHOM JUAaNa30HE C MOMOIIBI0 AJITOPUTMA «PEIIETO
Opatochenar.

MHuoropa3psiiHble 1eNble YUCIIa, 3a]Ia4H JUTHHHOW apu(METUKH.

CrnoBapu (accollMaTUBHBIE MAaCCHBBI, 0TOOpaxeHus). Xoui-tabmuisl. [loctpoenue
an(aBUTHO-YACTOTHOTO CJIOBAPS JJIsl 33JAHHOTO TEKCTA.

Crexkn. AHanu3 NpPaBUIBHOCTH  CKOOOYHOTO  BBIpaXKEHUS.  Bpluucienue
apuMEeTHUECKOTO BBIPAKEHUS, 3aIIUCAHHOTO B MOCTHUKCHON (opMme.

Ouepenu. Mcnons3oBaHue ouepenn il BpEMEHHOTO XpPaHEHUS JaHHbIX.

Anroputmbel  Ha rpadax. IloctpoeHme MHUHUMaJIBHOTO OCTOBHOTO JiepeBa
B3BEILIEHHOTO CBSI3HOI'O HEOPHUEHTHPOBAHHOTO rpada. KomnyecTBo pasnuyHbIX myTen
MEX]ly BEpIIMHAMHU OPHEHTUPOBAHHOTO ALMKINYECKOro rpada. Anroputm JIeiikcTpsl.

JepeBbs. Peanmusanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapueie) gepeBbs. IlocTpoenme gepeBa sl 3aJ4aHHOTO  ApUPMETHUECKOTO



BbIpakeHUs. PexypcuBHBIE alirOpUTMBI 00X0/1a JepeBa. Mcronb30BaHue cTeka U o4epein
JuIst 00X0/1a JIepeBa.

JIlnvHamMuyeckoe MmporpaMMHUpPOBAaHHE KaK METOJ PELICHUS 3a7ad C COXPAHCHUEM
MPOMEXYTOUYHBIX PpPE3yJbTaTOB. 3aJayd, pelIaeMble C MOMOIIbI0 JUHAMHYECKOTO
MPOTPaMMUPOBAHUSI: BBIYHCICHHE PEKYPCUBHBIX (DYHKIUH, TOACUET KOJUYECTBA
BApUAHTOB, 33J]a41 ONITHUMU3AIUH.

[lonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM THporpaMMupoBaHuu. OOBEKTH H
knaccel. CoiictBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIIU3.
Pa3paboTtka mporpaMm Ha  OCHOBE  OOBEKTHO-OPHEHTHPOBAHHOTO  IOJXO]A.
WNukancynsiius, Hacae0BaHue, MOJTUMOP(U3M.

Cpeabl  ObicTpolt  pa3pa®orku  mporpamm. IlpoektupoBanue wuHTEp(eiica
nojp3oBaresid. Mcrnojib30BaHME TOTOBBIX YHPABISEMBIX 3JIEMEHTOB JISI MOCTPOCHUS
uHTepdeiica.

00630p s13b1KOB MporpamMmupoBanus. [loHsTHE 0 TapaaUTrMax TPOrpaMMHUPOBAHHUSL.

NupopManmoHHbIe TEXHOJIOTHU

DTanbl KOMIBIOTEPHO-MATEMAaTUYECKOTO MOJCIUPOBAHUS: TMOCTAHOBKA 3aJ/1ayH,
pa3paboTka MOJIeNH, TECTUPOBAHHE MOJCIH, KOMIBIOTEPHBIA JKCIEPUMEHT, aHaJIN3
pe3yJIbTaTOB MOJICIUPOBAHUS.

Jluckperusaius nMpu MaTeMaTUUYE€CKOM MOJISTUPOBAHUU HEMPEPBHIBHBIX MPOIIECCOB.
MopenupoBanue IBUKEHUS. MopenupoBanue OMOJIOTrMYECKUX CUCTEM.
MaremaTtnueckue MOJENINA B 9KOHOMHUKE. BrIUnCINTENbHBIE SKCIIEPUMEHTBI C MOACIISIMHU.

OO6paboTka pe3yiabTaTOB dKcHepuMeHTa. MeToJ HauMeHbIINX KBaapaToB. OleHka
YHUCIIOBBIX MApaMETPOB MOJEIUPYEMbIX OOBEKTOB M TMpoleccoB. BoccraHoBieHue
3aBUCHUMOCTEH I10 pe3ysibTaTaM SKCIIEPUMEHTA.

BepostHOCTHBIE MOJIEIIH. MeTtonabl Momnrte-Kapio. Muranunonnoe
MoienupoBanue. CucTeMbl MacCOBOTO 00CTYKUBAHMS.

Tabmuunble (pensiroHHbIE) 0a3bl JaHHBIX. TabnuIa — MpencTaBICHUE CBEICHUMN
00 omgHOoTHIIHBIX 00BekTax. Iloie, 3amuceh. Kiorou Tabmmipl. Pabora ¢ roTroBoil 0a3oi
JMaHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lOMCK, COpPTHUpOBKa W (QUIbTpAIUsl JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C MapamMeTpaMu. BeluucisiemMble TONS B
3amnpocax.

MHoroTabau4able 0a3bl JaHHBIX. THIBI CBs3ed Mexay Tabnuiamu. BuenmHui
kitou. LlenocTHOCTh Ga3bl 1aHHBIX. 3aMPOChl K MHOTOTA0IWYHBIM 0a3aM JaHHBIX.

HNurepuer-ipuiioxkenus. [loHaTHe 0 CepBEpHOM M KIMEHTCKOM YacTsaX caura.
TexHoNOTHs «KIUEHT — cepBepy», €€ NOCTOMHCTBA U HemocTaTku. OcHOBHI s3bika HTML
u kackaaHbix Tabmui ctuied (CSS). Crenapum Ha s3bike JavaScript. @opmer Ha BeO-
CTpaHulLIE.

Pa3memenue BeO-caiiToB. Ycemyra XxocTuHra. 3arpyska ¢aitioB Ha CauT.

BBon wu300pakeHU# C MCHOIB30BAHUEM PA3TUYHBIX IHQPPOBBIX YCTPONUCTB
(mudpoBbIX (oToanmapaToB U MHUKPOCKOIOB, BHJEOKaMep, CKAHEPOB H JPYIHX
ycrpoiictB). ['padpumueckuit pemakrop. Paspemenne. Kanpuposanme. HWcmpasrnenue
nepcnektuBbl. ['ncrorpamma. Koppekuus ypoBHeil, koppekius nsera. OdecrBedrnBaHue
[BETHBIX M300paxenuid. Petymb. Pabora ¢ obnactamu. OuabTpsl.



MHorocnoiiHele  n300pakeHus. TekcroBble cinon. Macka ciod. Kanansl.
Coxpanenue BblIeneHHOM oOnactu. IloaroroBka wiumoctpauuii A BeO-cailToB.
AHUMUPOBAaHHbBIE NU300pAKEHUS.

Bekropnas  rpaduka. [lpumutuBbl.  M3MeHeHMe  moOpsAIKa  AJIEMEHTOB.
BripaBHuBaHne, pacnpenenenue. I'pynnupoBka. Kpussie. ®DopMarbl  BEKTOPHBIX
pUCYHKOB. Vcnonb30BaHue KOHTYpOB. Bekropusanus pacTpoBbIX H300pakeHUH.

[IpyHOMNBI TTOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX Monened. CeTouHbIe
Mozenn. Marepuanel. MonenupoBaHie HCTOYHUKOB OcBelleHus. Kamepsl. AiuTUBHBIE
texHojoruu (3D-mpuntepsl). [loHsTHE O BUPTyanbHOW pPEATLHOCTH U JOMOJIHEHHOU
pPEaNBHOCTH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI [10
MHOOPMATHUKE (YTJIVBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHEI'O
OBILEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3YyJbTaThl OTPAXAKOT FOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIUXCS
PYKOBOJICTBOBaTbCA C(HOPMUPOBAHHON BHYTPEHHEH MO3MLIMEH JUYHOCTH, CHCTEMOM
IIEHHOCTHBIX OPHUEHTAIMN, MO3WTHUBHBIX BHYTPEHHHUX YOEKIEHUU, COOTBETCTBYIOIIMX
TPaJULMOHHBIM IIEHHOCTSM POCCUHCKOT0o OOIIecTBa, pacllipeHre KU3HEHHOTO ONbITa U
OMbITa JESATEJBHOCTH B TMPOLECCEe pealu3alud CpeACcTBaMH ydyeOHOro mpeaMmera
OCHOBHBIX HallpaBJeHUI BOCIUTATEIbHON JAESITEIbHOCTH.

B pesynbrare nzyuenus ”HGOpPMATHKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHms
y obOyyatorerocst OyayT cpopMHPOBaHBI CIAEAYIOIINE JIMUHOCTHBIE PE3YJIbTATHI:

1) rpaxaaHCKOro BOCIMTAHUA:

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB M 00S3aHHOCTEW, yBa)KCHHE 3aKOHA U
MpaBoNoOpsAKa, COOIIOJIEHUE OCHOBOIOJNATAIOIIMX HOPM HMHGOPMAllMOHHOTO MpaBa U
nH(pOpMaIMOHHON OE30MaCHOCTH;

TOTOBHOCTh ~ NPOTHUBOCTOSATH  WJCOJOTUM  JKCTPEMHM3Ma,  HalMOHAJIU3Ma,
kceHopoOur,  JAUCKPUMHHALIMM [0  COLMAJIbHBIM,  PEJIMTHO3HBIM,  PACOBBIM,
HAI[MOHAJILHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOILIEHHE K MCTOPUYECKOMY HacleIulo, AOCTHxkeHusM Poccuu B
HayKe, MCKYCCTBE, TEXHOJIOTHUSX, NMOHUMAHUE 3HAYEHUs HHPOPMATUKH KaK HAyKd B
KU3HU COBPEMEHHOTO OOIIIeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh  OIICHMBATh CHUTYalldI0 W TPUHUMATh OCO3HAHHBIE pELICHUS,
OpUEHTHUPYSACh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B CETH
HNnrepHer;

4) 3¢TeTHYECKOTr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsl 3CTETUKY HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPHHHMMATH pa3IUYHbIE BHUABl HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOT'O Ha UCTOJIb30BAaHUN NMH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) puzuveckoro BOCNUTAHMS:

c(OpMHUPOBAHHOCTH 30POBOTO M 0e30MacHOro obpasza KM3HHM, OTBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 37I0pOBbIO, B TOM 4YHCIIe 3a CUET COOMIOEeHUs TpeOOBaHUM
0e30MacHON  dKCIUTyaTalldd CpPeACTB  WH(GOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEeXHOJIOTHH,

6) TPy10BOr0 BOCIIMTAHMSA:



FOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM M  COLMAIbHOMU
HaIpPaBIICHHOCTH, CIOCOOHOCTh WHULUHUPOBATH, IUJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJTHATh TaKyI0 JACSITEIHbHOCTD;

uHTEpeC K cdepaMm  HpodecCHOHANbHOW  JIE€ATEIBbHOCTH, CBSI3aHHBIM  C
nHpOpMaTUKON, TpOrpaMMUpOBaHMEM HW  WH(DOPMAIMOHHBIMU  TEXHOJIOTHSIMU,
OCHOBaHHBIMU Ha JOCTIDKCHMSIX HAayKd HHPOPMATUKH U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHME COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun u
peaIn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU
BCEM KHU3HHU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHUS

OCO3HaHUE TJI00ATBHOTO XapaKTepa IKOJIOTHIYECKUX TPOOIeM U MyTel UX pelieHus,
B TOM 4YHCI€ C Y4€TOM BO3MOXHOCTEH UHOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHi;

8) neHHOCTH HAYYHOI O O3HAHMS:

c(hOopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSA HAYKH, JOCTIXKCHHSM HAayYHO-TEXHHYECKOTO IMporpecca U OOIIeCTBEHHOM
MPaKTUKH, 32 CUET MOHUMAHHUS POJIM MH(POPMAIMOHHBIX PECYPCOB, WH(POPMAIIMOHHBIX
MPOIIECCOB ¥ MH(OPMAIMOHHBIX TEXHOJOTHH B YCIOBUSIX IUGPOBOI TpaHchopMaIuu
MHOTHX c(ep KU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HAHUE IIEHHOCTH HAy4YyHOH JI€SITEIbHOCTH, TOTOBHOCTh OCYILECTBIISATH
MPOEKTHYIO U UCCJIEA0BATENbCKYIO ICSITEIbHOCTh MHIMBUIYIBHO U B TPYIIIIE.

B mporecce n0CTHMX)EHHS JTUYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOrpaMMbl 110
uHpopMaTUKe Yy OOYYaIOIUXCAd COBEPIICHCTBYETCS OSMOIMOHAIBHBIA HWHTEJICKT,
Ipearnoararonui copMUpPOBaHHOCTS:

CaMOpETyJIMPOBaHUsI,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CTIOCOOHOCTH aAanTHPOBATHCS K AMOIIMOHAIBHBIM
WU3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIMHM, BKJIIOYAIONIEH CTpPEMJICHHE K JIOCTIKEHHUIO UEIU H
yCIleXy, ONTUMU3M, HWHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, WCXOJs U3 CBOUX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TIOHMMAaTh 3MOIMOHAJIBLHOE COCTOSHHUE
JIPYTUX, YYATBHIBATH €ro TMPH OCYIIECTBICHHH KOMMYHHUKAIIUH, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHUIO;

COITMATHPHBIX HABBIKOB, BKIIOUYAIOIIMX CIOCOOHOCTH BBICTpAaWBaTh OTHOIICHHS C
JIPYTUMU JTFOJIbMH, 3a00TUTHCS, TIPOSIBIISITE HHTEPEC U pa3periaTh KOHPIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATDHI

B pesynbrare uzydenus ”HQOpMaTHUKU Ha YPOBHE CpPEIHEro 00Iero oopa3oBaHus
y obOydaromierocst OyayT c(OpMUPOBAHBI METANPEMETHBIE PE3yJbTaThl, OTPAKCHHBIC B
YHUBEPCAIBHBIX YUYEOHBIX NEHUCTBHSIX, & MUMEHHO — TO3HABATEJIbHBIE YHUBEPCAILHBIC



y4ueOHble  JEWCTBHS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHbIE yueOHbIE JIEHCTBUS,
PETYJISITUBHBIE YHUBEPCAIbHbIE YUEOHbIE NEUCTBUS, COBMECTHAS JESITEIILHOCTD.

Ilo3naBaTe/ibHbIe YHUBEPCAJbLHbIE yUeOHbIE NeHCTBUS

1) 6a3oBbIe JJOrMYecKHe JeHCTBUA:

CaMOCTOSITENHHO (HOPMYIHUPOBATh U AKTYaM3UPOBATH MPOOJIEMY, paccMaTpyBaTh
€€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBIM TMpU3HAK WM OCHOBAaHUS JJIA CpaBHEHUS,
KJIacCU(pUKAIIMU U 0000IIIECHHUS;

OTpeNeNsaTh LeNu JACITEIbHOCTH, 3aJaBaTh IMapaMeTpbl M KPUTEPUU UX
JOCTHKEHHS;

BBISBJISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEUMSI B pACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThiBaTh IUTAaH pEHICHUS MpoOJieMbl C Yy4E€TOM aHaidu3a HMMEIOUUXCS
MaTepuaIbHbIX U HEMaTEePHATbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JICSITEIHHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIHTaTOB
1IEJISIM, OIIEHUBAaTh PUCKH MOCIECACTBUHN ACSITEIHHOCTH;

KOOPJIMHUPOBATh M BBHIMIOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJILHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE AeICTBUS:

BJIQJICTh HABBIKAMHU Y4e€OHO-MCCIIEIOBATEIbCKOM ¥ TMPOEKTHOM JeATEeIbHOCTH,
HABBIKAMH pa3pelieHus: MpoodsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY
MOMCKY METOJIOB PEIICHHs TMPAaKTHUYECKUX 3a]lad, MPUMEHECHHIO PAa3IMYHBIX METOJIOB
MO3HAHMSI;

OCYIIECTBJISITh PA3INYHBIC BUIBI IEATCIBHOCTH I10 MOJTYYESHUIO HOBOTO 3HAHUS, €TO
UHTEpIpEeTaIuH, MpeoOpa30BaHUI0 U MTPUMEHEHHUIO B Pa3IMYHBIX YUeOHBIX CUTYyaIUsAX, B
TOM YHCJIC TIPU CO3/IaHUH YUEOHBIX U COITMATBHBIX MPOCKTOB;

dbopMupoBaTh HAyYHBIH THI MBIIUICHHS, BIAAeTh HAyYHOM TEPMHUHOJIOTHEH,
KITFOUEBBIMH TMOHATHSAMHU U METOJIaMU;

CTaBUTh W  (HOpPMYyIHpOBaTH COOCTBEHHBIE 3aJaud B  00Opa3oBaTEIIbHOU
JESATETLHOCTH 1 KU3HCHHBIX CUTYaIUAX;

BBISIBJIATh TIPHUYUHHO-CJICACTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTAThH
TUIIOTE3y €€ pelIeHHs, HaXOIUTh apryMEHTHI JUIS J0Ka3aTelbCTBa CBOMX YTBEPKICHUMH,
3a/1aBaTh MapaMeTPhbl K KPUTEPHUH PEIICHHUS;

aHAJM3UPOBATh IOJYUYCHHBIE B XOJI€ PCIICHUS 3aJadd Pe3yJIbTaThl, KPUTHUECKH
OIICHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTYAITUSM, OIICHUBATH MPHOOPETEHHBIN OIIBIT;,

OCYIIIECTBIISITH IeJICHAIIPaBICHHBIN MTOMCK IMEPEHOCa CPEJICTB M CIIOCOOOB JICHCTBUS
B Mpo(heCCHOHAIILHYIO Cpey;

yMETh TIEPEHOCHUTh 3HAHHWS B TI03HABATEIILHYIO M TIPAKTHYCCKYIO O0IacTH
KUZHEJCATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;



BBIJIBUTATh HOBBIE UJIEH, MPEyIaraTh OPUrHHAIBHBIE TOIXO0/bI U PEIIEHUs, CTABUTH
poOJIEMBI U 3371a4H, JOIYCKAIOIIUE albTEPHATUBHBIE PELICHUSI.

3) padora ¢ unopmanueii:

BJIQJICTh HABBIKAMU TIOJy4Y€HHUs HH(POpPMALMM M3 HCTOYHHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEIbHO OCYIIECTBIIATh IIOWUCK, aHaU3, CUCTEMATH3alMl0 U HHTEPIPETALNIO
MH(}OpMALMK Pa3IUYHbIX BUI0B U (JOPM MPEACTABICHHUS;

CO3/1aBaTh TEKCThI B Pa3iIMYHbIX QopmaTax ¢ y4€TOM Ha3HaueHus WHpopmaruu u
LEJEeBOM ayAUTOPHUH, BBIOMpas ONTUMAIBbHYIO (POpPMY MPEACTABICHUS U BU3YyaJIU3allUN;

OLICHUBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpMAIUU, €€ COOTBETCTBUE
MIPaBOBBIM U MOPAJILHO-3TUYECKUM HOPMaM;

MCIIOJIb30BaTh CPEJICTBA MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJOTHI B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 33J1a4 ¢ COOJI0/IEHuEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHUKU O€30MacHOCTH, THUTUEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUUECKUX HOPM, HOPM MHPOPMALIMOHHOW O€301acHOCTH;

BJIa/IeTh HaBBIKAMM PACIO3HABAaHUS W 3alIMTHl MHPOpMALUHU, UHPOPMALMOHHOU
0€30MacCHOCTH JINYHOCTH.

KoMmyHuKaTHBHBIC YHHBepCaJIbHbIe Y4eOHbIe 1efiCTBUSA

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCeX chepax KU3HU;

pacro3HaBaTh  HeBepOalbHBIE CpeAcTBa  OOIIEHWs, T[MOHUMATh 3HA4YCHUE
COIMABbHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKA KOH(PIMKTHBIX CUTYallMil U CMATYATh
KOH(DJIUKTHI,

BJIAJICTh Pa3IMYHBIMU crioco6aMu oOmIeHus u B3aUMO/JICUCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMsTYaTh KOH(JIMKTHBIC CUTYyaIlUH;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasI IeATeJIbHOCTh:

MOHMMAaTh MW HCIOJb30BaTh IPEUMYIECTBA KOMAHAHOM ¢ WMHAUBUAYaJIbHOMN
padoTHI;

BBIOMPATh TEMAaTUKy ¥ METOBI COBMECTHBIX JIEHCTBUI ¢ YIETOM OOIIUX MHTEPECOB
Y BO3MOYKHOCTEM Ka)KJIOT0 YJieHa KOJUICKTUBA;

MPUHUMATh 11€JIM COBMECTHOM NIeSITEIbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH
JNEUCTBUS IO HMX JOCTHMKEHHUIO: COCTaBJIATH IUIAH JEWCTBUM, PACHPEACNATh POJIU C
y49€TOM MHEHHUH yYaCTHHKOB, 00CYXKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMUBATh KAa4eCTBO CBOETO BKJIAJa M KaXJIOr0 yJaCTHHKA KOMaHABl B OOLIWIN
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM,

npejyiaraTh  HOBBIE  IPOEKTHI, OIEHUBATh MJEM C TO3UIUM  HOBHU3HBI,
OPUTHHAIBLHOCTH, TIPAKTUYECKONU 3HAYNMOCTH;

OCYILECTBIISITh O3UTUBHOE CTPATETMYECKOE MOBEJAECHUE B PA3JIMYHBIX CUTYaLMSX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM.



PeI‘yJIﬂTI/lBHble YHuBEpPCAJIbHBIC y‘leﬁHLle HeﬁCTBHﬂ

1) camoopranuszanms:

CaMOCTOSITEIbHO ~ OCYIIECTBJISITh MO3HABATEIBHYIO JCSITEIBHOCTh, BBIABIISTH
npoOneMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEILHOMN
NESATETLHOCTH U KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEILHO COCTAaBIISATh TUIAH PEIICHUS] MPOOJIEMBI C YYETOM HMEIOIINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUIT;

JTaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacuIupsaTh paMKH Y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPENOYTCHHII;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
perieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMHUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYAUIIMH B Pa3HBIX
0o0nacTAX 3HAHUM, TOCTOSHHO TMOBBIIATH CBOW OOpa30BaTENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMU I103HABATENBLHON pedUIeKCUH KaK OCO3HAHHS COBEPIIAEMBIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHMI, HCIOJb30BaTh
npu€mbl pedriekcuu sl OLEHKH CUTYaIluH, BBIOOpa BEPHOTO PEICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELIECHHUS 110 UX CHUKEHUIO;

OpUHUMATh MOTHUBBI W aApPryMEHTBl JApPYyTHX @pU aHaIW3€ pPe3yJbTaToB
NEeSATEIbHOCTH.

3) npuHATHS ce0sl M IPYrux:

NPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IpUHUMATh MOTHBBI W aApPryMEHTBl JpPYyTUX @pPU aHAIW3€ PE3yJIbTaTOB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OLIUOKY;

pa3BHBaTh CIOCOOHOCTh TOHUMATh MHP C TIO3HUIIMU JPYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

B mporecce n3yuenusi kypca uHGOpMaTUKH YIIIyOnEéHHOTO YpoBHS 6 10 knacce
oOydaromuMucs O0yIyT TOCTUTHYTHI CIEeIyIONTUE PEIMETHBIC PE3yIbTATHI:

BJIQJICHUE TIPEACTABICHUSIMH O POJIM MH(OPMAIIUU U CBSI3aHHBIX C HEH MPOIIECCOB B
MpUpOJie, TEXHUKE U O0IlIecTBe, MOHATHAMH «UHOpManusy, «UHGOPMAIMOHHBIN
MpoIecC»,  «CHCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,  «CUCTeMHBIH  dhdexT,
«H()OPMAIIMOHHAS CHCTEMay, «CUCTEMa yIPaBICHUSY,



BJIaJICHHE METOJAMM MOUCcKa UH(popmanuu B ceTd VIHTepHET, yMEHUE KPUTHUECKU
OLICHMBaTh MH(POPMALIMIO, MTOJIYYEHHYIO U3 ceTu VHTepHeT;

YMEHHUE XapaKTepHU30BaTh OOJIbIINE JJTAHHBIE, TPUBOJUTH IPUMEPHl UCTOUHUKOB UX
MOJIyYEHHUsSI M HAIpPABJICHHUS HCIOJIb30BAHUS, YMEHUE KIacCU(UUUPOBaTh OCHOBHbBIE
3aJaui aHall3a JAHHBIX (MPOTHO3UPOBAHUE, KiIacCU(pUKaLMs, KIacTepu3alus, aHalu3
OTKJIOHEHUI), MOHUMATh IOCJIE0OBATEIbHOCTh PEUICHUS 3aja4 aHajau3a JaHHbIX: cOOp
MEPBUYHBIX JIaHHBIX, OYMCTKA U OLEHKAa KauyecTBa JAaHHBIX, BHIOOP W/WIH MOCTPOEHUE
MOJIENH, TpeoOpa3oBaHue JaHHBIX, BU3yAIU3alUsl JaHHBIX, HHTEPIPETALNS PE3YIIbTATOB;

MOHMMaHUE OCHOBHBIX NPHUHIMIIOB  YCTpoicTBA U  (YHKIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHJECHUUN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaZICHHE HAaBBIKAMH Pa0OThI C ONEPALIMOHHBIMU CHCTEMaMH, OCHOBHBIMU BHJIaMU
MpPOrpaMMHOr0 o0ecriedeHus JJisi  peuieHus y4yeOHbIX 3aJady 10  BBIOpaHHOU
creluain3alumy;

HaJIMYUe NPEJICTABICHUI O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MHUpE,
0 0a30BBIX MPUHIUIAX OpraHU3aluu U (QYHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH, 00
00X MpUHIMNaxX pazpaboTKu U GYHKIMOHUPOBAHUS UHTEPHET-TPUIIOKEHUH;

NOHMMAaHHUE Yrpo3 HMH(OPMAIMOHHON 0e30MacHOCTH, UCIHOJb30BaHHWE METOJOB U
CPEICTB MPOTHUBOJAEHUCTBUS O3TUM Yrpo3aM, CcoONoJeHue Mep O0e30MacHOCTH,
OPEIOTBPALIAIONIMX ~ HE3aKOHHOE  PACIpPOCTpPAHEHHWE  MEPCOHANbHBIX  JIAHHBIX,
coOnrofieHre TpeOOBaHMM TEXHUKM O€30MaCHOCTH M TUTHEeHbl Mpu padore ¢
KOMIBIOTEpAMU U JAPYTUMU KOMIIOHEHTaMH IU(POBOTO OKPYXKEHHUS, MOHUMaHUE
IIPABOBBIX OCHOB HCIIOJb30BAHUSI KOMIBIOTEPHBIX MpOrpamMm, 0a3 AaHHBIX U pabOTHI B
cetu HTEpHET;

NOHMMAHUE  OCHOBHBIX  MPHUHIMIOB  JUCKPETU3AMM  PA3UYHBIX  BHJIOB
uHbOpMallUY, YMEHUE ONPEeNaTh HHPOPMAIIMOHHBII 00BEM TEKCTOBBIX, IpadUUeCKUX
¥ 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MapaMeTpax AUCKPETU3AlNH, YMEHHE OIpenessaTh
CPEIIHIOI0 CKOPOCTH MepeJiaud JaHHBIX, OIEHUBATh U3MEHEHUE BPEMEHHU Iepefaud Mpu
U3MEHEHUHU MH(OPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTePUCTUK KaHalla CBSI3U;

yMEHHE UCIOJIb30BaTh IIPH PEIICHUU 3a/1a4y CBOMCTBA MO3UIIMOHHON 3aITUCH YHUCEIl,
ITOpUTMa TIOCTPOCHHUSI 3aIMCH YUCIA B TTO3UIIMOHHON CHCTEME CUHCIICHUS C 3aJlaHHBIM
OCHOBAaHHMEM M IOCTPOEHHUS YHUCJIA TIO0 CTPOKE, COJEpIKallel 3amuch 3TOr0 YHUCla B
MO3UIIMOHHON CHUCTEME CYHCIICHHS C 3a/JlaHHBIM OCHOBAaHHMEM, YMEHHUE BBITIONHSATH
apudmMeTHUecKre Onepalny B MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS,

yMEHHE BBIIOJIHATH NMPeoOpa30oBaHuUsl JIOTHUECKUX BBIPAXKEHHH, UCIIONb3Ys 3aKOHBI
anreOpbl JIOTUKHM, yYMEHHE CTPOMTH JIOTHUECKOE BBIPAKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTHBHON HOPMaJbHBIX (OpPMax IO 3aJaHHON TaOIHIle HCTUHHOCTH, UCCIIEI0BATh
00JIaCTh MCTMHHOCTH BBICKa3bIBaHUS, COJIEPIKAIIETO IMEPEMEHHbIE, pPellaTh HECIOXKHbIE
JIOTUYECKUE YPAaBHEHMSI U CUCTEMbI YPaBHEHU;

NMOHUMaHKUE 06a30BBIX AITOPUTMOB 0OPAOOTKH YHCIOBOW M TEKCTOBOM MHPOpMaIIUn
(3anmuch yuces B NO3UIMOHHON CUCTEME CUMCIICHUS, HAX0K/IEHUE BCEX MPOCTHIX YNCEN B
3aJJaHHOM JHara3oHe, 00pabOTKa MHOTOpa3PsAHBIX LEIBIX YUCEll, aHAJIN3 CHMBOJIbHBIX
CTPOK M JIPyI'MX), aJlTOPUTMOB MOMCKAa M COPTUPOBKH, YMEHHUE ONPEIEIATh CI0KHOCThH



M3y4aeMBIX B Kypce O0a30BBIX aJNrOpUTMOB (CyMMHPOBAHHE OJIIEMEHTOB MAacCHBa,
COPTHpPOBKAa MacCUBa, IepeOOpHBIE alTOPUTMBI, JABOWYHBIN TOWCK) W TPHBOIUTH
MPUMEPHl HECKOJIBKUX aJTOPUTMOB Pa3HOW CIOKHOCTH JUIS PEIICHUS] OJTHON 3aauu;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHUsIME O 0a30BBIX THIAX JAHHBIX M CTPYKTypax
JaHHBIX, yMEHHE WCIOJh30BaTh OCHOBHBIC YIPABIAIONINE KOHCTPYKIMH, YMCHHE
OCYIIECTBIISTh aHAJIM3 TPEUIOKEHHOW MPOTPAMMBI: OMPENENATh Pe3ylbTaThl PabOTHI
MpOrpamMMbl TIPH 3aJaHHBIX HWCXOJHBIX JAaHHBIX, OMPEACTATh, MPH KAKUX HCXOIHBIX
JAHHBIX BO3MOYKHO MOJyUeHHE yKa3aHHBIX PE3yJbTaTOB, BBIABIATH JAaHHBIC, KOTOPHIC
MOTYT MPHUBECTH K OLIMOKE B paboTe mporpammsbl, (pOpMYyJIHpPOBaTh MPEIIOKEHUS IO
VIIYYIISHUIO POTPaMMHOTO KOJIa;

YMEHHE  CO3[aBaTh  CTPYKTYPHPOBAHHBIE  TEKCTOBBIE  JOKYMEHTHI U
JEMOHCTpAIIMOHHBIE MaTepUalbl C HCIIOJIF30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBHCOB;

YMEHHE HCIOJB30BaTh AJICKTPOHHBIC TAONWIBI /IS aHAJW3a, MPEACTaBICHUS H
00pabOTKM MAaHHBIX (BKJIIOYAsh BBIYUCIEHUE CYMMBI, CPEIHETO apu(MeTHIecKoro,
HaWOOJIBIIIETO W HAMMEHBIIETO 3HAYCHHH, PEUICHHE ypaBHEHUH, BHIOOP ONTHMAIBLHOTO
peteHusi, moAdOp JIMHUYU TPEH/Ia, PEIICHHUE 337a4 TPOTHO3UPOBAHHS).

B npornecce uzyuenus kypca uHGOpMaTUKH YriiyOnE€HHOro ypoBHs 6 I1 knacce
oOyJaromuMucs 0yIyT JOCTUTHYTHI CAeAYIOIME IPEIMETHBIE PE3YIbTAThI:

yMEHHE  CTPOUTb  HEPAaBHOMEpHBbIE  KOJbI, JOIMYCKAIIIHE  OJHO3HAYHOE
JIEKOAUPOBAaHUE COOOIIEHUH (TMpedUKCHBIE KOJbl), MCIOJb30BATh MPOCTEHINNE KOJBI,
KOTOpBIE TO3BOJISIIOT OOHApYXMBaTh W MCIPABIATh OMMOKUA TMpU Iepeaaye TaHHbIX,
CTPOUTH KOJ, OOECHeYMBAIONIMI HAUMEHBIIYI0O BO3MOXHYIO CPEIHIO JIMHY
COOOIIIeHUs TPU M3BECTHOM YacTOTE CMMBOJIOB, MOSCHATH MPUHIMIIBI PAOOTHI MPOCTHIX
QITOPUTMOB CXKATHSI TaHHBIX;

yMEHHE pelaTh aJrOpUTMUUYECKUE 3a/1a4H, CBA3aHHbIE C aHAIN30M rpadoB (3a1auu
MOCTPOCHHSI ONTHUMAJILHOTO MYyTH MEXIy BEepIIMHAMH Tpada, OnpeeeHns] KOJIUYeCcTBa
pPa3IMYHBIX TyTeH MeXIy BepIIMHAMH OPUEHTHPOBAHHOTO aIlMKIMYECKOro rpada),
yYMEHHE UCIIOJIb30BaTh JIEPEBbS MIPU aHATN3€ U TTOCTPOCHUU KOJIOB U JIJIS TIPEICTaBIICHUS
apuMeTHUECKNX BBIPAKCHHUM, TPU pEIIeHUH 3a]a4 TOHCKa W COPTHUPOBKH, YMEHHUE
CTPOUTH JEPEBO WIPHI IO 33JaHHOMY alTOPUTMY, pa3pabaThiBaTh M OOOCHOBBHIBATH
BBIUTPHIIIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaThiBaTh U PEAM30BBIBATH B BUJE MPOTpaMM 0a30BBIE aITOPUTMBI,
yMEHHE UCIOJIb30BaTh B IPOrpaMMax JaHHBIE PA3IUYHBIX THIIOB C yU€TOM OrpaHUYCHUN
Ha JMana3oH WX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTh MPU PEHICHUH 3aJa4 CTPYKTYPbI
JAHHBIX (CIHCKH, CIIOBapH, CTEKH, OUEPEIH, IEPEBHs), UCIIOIB30BaTh Oa30BbIC ONEpaluu
CO CTPYKTYpaMH JaHHBIX, TPUMEHITh CTAaHIAAPTHBIE U COOCTBEHHBIC TIOITPOTPAMMBI LIS
00pabOTKM YHCIOBBIX JAHHBIX UM CHUMBOJBHBIX CTPOK, HCIOJB30BaTh NpU pPa3pabOTKe
mporpaMM  OMONMOTEKH TOJANPOrpaMM, 3HATh (PYHKIIMOHAIBHBIE BO3MOXHOCTHU
MHCTPYMEHTAIbHBIX CPEICTB CpeIbl pa3pabOTKH, yMEHHE HCIIONb30BaTh CPEACTBA
OTJaJKA TPOrpaMM B cCpele MNPOrpaMMHUPOBAHUS, YMEHHE JIOKYMEHTHPOBATH
MPOTPaMMBI;



YMEHHE CO3/1aBaTh BEO-CTPaHUIIbL;

BJIaJICHME OCHOBHBIMU CBEACHMSIMH O 0a3axX HAaHHBIX, UX CTPYKTYpE, CpeAcTBax
co3faHusi U paboThl ¢ HUMH, YMEHHE HUCIOJIb30BaTh TaOIUYHBIC (pESLMOHHbBIE) 0a3bl
JaHHBIX (COCTaBIATH 3amlpochl B 0a3axX J[aHHBIX, BBINOJHATH COPTHUPOBKY M IOUCK
3anuceid B 0asze JaHHBIX, HAMOJHATH pa3pabOTaHHyH 0a3zy JaHHBIX) U CIIPABOYHbIE
CUCTEMBI;

YMEHHE UCHOJb30BATh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN JJIs aHajau3a
00BEKTOB M MpOLECcCOB: (HOPMYIUPOBATh LENb MOACIUPOBAHMS, BBIIOJIHATH aHAIHU3
PE3yNbTATOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHUS, OLEHUBATH COOTBETCTBHE MOJENIU
MOJIETTUPYEMOMY OOBEKTY WJIM TMPOILECCy, MPEACTABIATh Pe3yiabTaTbl MOACTUPOBAHUS B
HAarJIsTHOM BUJIE;

yMEHHE  OpraHu30BbIBaTh  JUYHOE  HH(POPMALMOHHOE  MPOCTPAHCTBO  C
UCIIOJIb30BAaHUEM  Pa3IMYHbIX  CPEACTB  LMUQPPOBBIX  TEXHOJOTHH, TOHUMaHUE
BO3MOXKHOCTEH  IU(POBBIX  CEPBUCOB  TOCYJApPCTBEHHBIX  YCIYyr,  LHU(PPOBBIX
00pa3oBaTebHBIX CEPBUCOB;

NOHMMAaHHUE OCHOBHBIX MPHUHIIMIIOB padOThl, BO3MOXXHOCTEH M OrpaHUYEHUs
MIPUMEHEHHS TEXHOJIOTMI UCKYCCTBEHHOTO MHTEIUIEKTa B Pa3IMYHbBIX 00JIaCTAX, HAIMYUE
MpPE/ICTaBIEHU O Kpyre pellaeMblX 3a7ad MAaIIMHHOTO 00ydeHMs (pacrno3HaBaHUS,
KJaccu(UKallMM W TPOTHO3UPOBAHMS) HAIMYME MPEJCTaBICHUM 00 HCIOIb30BaHUU
MH(QOPMALIMOHHBIX TEXHOJIOTUH B PA3JIMYHBIX IPO(PECCHOHAIBHBIX Cepax.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
Ne m/n E; :rl\;::f;::l HE PASICIon 1 TeM Bcero Konrpoabubie | IIpakTHyeckue ﬁ%ﬁ?ﬁ:ﬁ:ﬁ:;bﬂme pec
padoTsbI padoThI
Paznea 1. llndpoBasi rpaMoOTHOCTH
KomnbroTep - yHuBepcaibHOE YCTPOKWCTBO
1 00pabOTKN JaHHBIX 6 1 0
1.2 [TporpammHOE 0OecnieueHre 6 1
1.3 KomnbrotepHbie ceTu 5) 1
14 NHudopmanronHas 6e30macHOCTb 7 2
Hroro mo pazgeny 24
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
21 [IpencraBnenue nupopmanuu B 19 5
KOMTIBIOTEpE
2.2 OcHOBBI anredpbl JIOTUKH 14 1
2.3 KowmnerotepHas apupmernka 7 1
Hroro mo pazgeny 40
Pa3znen 3. AnroputMbl 1 MpOorpaMMHupOBaHue
3.1 Brenenue B mporpamMmmMupoBaHue 16 3
3.2 BcnomoratenpHbIe alropruTMBI 8 4
3.3 YuciieHHbIE METO IbI 5 3
34 Anroput™bl 06pabOTKH CUMBOJIBHBIX 5 3
JTAHHBIX
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 9
Utoro mno pazneny 44
Pa3nen 4. UH(popManmoHHbIEC TEXHOJIOT MU
4.1 O06paboTKa TEKCTOBBIX JJOKYMEHTOB 6 3
4.2 Ananus3 gaHHBIX 8 5
Hroro no paszneny 14
PezepBHOE Bpemsi 14 1
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 38




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
WNudopmanms n nHGopMamoHHbIe
1.1 opmart dopman 10 1 4
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 11
53 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 5
' IpOrpaMMHUPOBAHUS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommbroTepHo-MaTeMaTHUECKOE
3.1 P 8 4
MOJIeTUPOBaHNE
3.2 Ba3sl maHHBIX 10 4
3.3 Be0-caiitbl 14 4
3.4 KomnsrotepHas rpaguka 5
3.5 3D-monenupoBaHue 8 3
Hroro no paszneny 48




PesepBHOE Bpems 20 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 43

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprre | Hpaktiieckite u3yyeHusi =~ oOpazoBaTe/ibHbIE
padoThI padoThI pecypehI

TpeGoBanust TEXHUKH O€30MMACHOCTH U
TUTHEHBI ITPU paboTe ¢ KOMIIbIOTEpaMU U 1
JPYrUMH KOMIOHEHTaMU [U(PPOBOTO
OKPYXECHHUS
[TpuHIMIBI pabOTHl KOMIIBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
OOMeH 1TaHHBIMU C [TOMOILBIO IIHH. 1
KonTpoJuiepbl BHEIIHUX YCTPOMCTB.

4 ABTOMAaTHYECKOE BBINOJIHEHUE IPOIPAMMBbI 1
IIPOLIECCOPOM
OnepartuBHas, NOCTOSIHHASA U
JoJAroBpeMeHHas namstb. KoHtposepsl 1
BHEIIHUX ycTpoicTB. [Ipsamoit noctyn k
namsITH
CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1
[IporpammHOe obecrieueHre KOMIbIOTEPOB, 1
KOMIBIOTEPHBIX CUCTEM U MOOUIIBHBIX




YCTPOMCTB

CucteMHO€ MporpaMMHOE 0OecIieueHue.
OrnepaninOHHBIE CUCTEMBI

Yrtunutel. [[paiiBepsl yCTpONCTB.
[TapamiensHOE IPpOrpaMMupOBaHUE

10

WNHcTannsmus u JeMHCTaIUTSIHs
MIPOTPAMMHOTO 00€CTIeUeHU .
[Ipaktuueckas padota «HCTAmISAIIUSA 1
JEUHCTAJUISIINS TTPOTPAMMY).

11

®daiinioBbie cucTeMbl. [IpuHIATIBI
pa3MenIeHus: 1 UMEHOBaHUs (DailyioB B
noyiroBpemMeHHo# mamsit. [1labmonsr mmst
OmHCcaHus rpymn (aiaos

12

3akoHoaTenbcTBO Poccuiickoi denepanun
B 00JIaCTH MPOTPAMMHOTO 00€CTICUCHUS U
JAHHBIX

13

[IpuHIMIBI HOCTPOEHUS U anmapaTHbIE
KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14

Cetb UHTEpHET

15

Pasnenenue IP-cetu Ha oaceTu ¢
IIOMOIIBIO MACOK MOACETEH

16

CereBoe aIMUHUCTPUPOBAHHE.
[IpakTuueckas pabora «CereBoe
aJIMUHHUCTPUPOBAHUEY.

17

Bunel nestensHocty B cetn IHTEpHET.
Cepsucsel HTepHeTa. 'oCcy1apcTBEHHBIE
JIEKTPOHHBIE CEPBUCHI U YCIYTU




18

WNudopmanronnas 6e30MacHOCTb

19

BpenonocHsle nporpaMMHOE 06ecriedeHue
Y METO/bI OOpPBOBI ¢ HUM

20

[IpakTuyeckas pabora 1o Teme
" AHTUBUPYCHBIE ITPOTrpaMMBbl"

21

OpFaHI/I3aIII/I$I JIMYHOTI'0 apXuBa
nHpopmanuu. PezepBHoe KonupoBaHue.
[TaponbHas 3amura apxuBa

22

IudpoBanue 1aHHBIX

23

AnroputMm mudpoBanus RSA.
Creranorpadus

24

[IpakTnueckas pabora o treme
"[lludppoBanue naHHbIX"

25

WNudopmanws, TaHHBIC ¥ 3HAHUS.
HNHbopMarmoHHbIe TTPOIIECCHI B IPHPOJIE,
TEXHUKE U OOIIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHaibl. Heo0XoIMMOCTh TMCKPETU3auH
nHGpOpMAIINH, TIPETHAZHAYCHHON JIJIs
XpaHeHHUsI, TIepe1adl 1 00paboTKH B
U(PPOBBIX CUCTEMAX

27

I[BOI/I‘IHOG KOJIUPOBAHHUC. PaBHOMepHHe n
HCPAaBHOMCPHBIC KOBbI. I[eKO,I[I/IPOBaHI/Ie
COO6H_ICHI/II71, 3aIlIMCaHHBIX C IIOMOIIBIO
HEPAaBHOMCPHBIX KOJIOB

28

Ycenosue @ano. [locTpoeHne 0 JHO3HAYHO
JEKOIMPYEMBIX KOJOB C IOMOLIBIO AEPEBA.
I'pad An. A. MapkoBa




EI[I/IHI/II_U)I HU3MCPCHUS KOJIMYCCTBA

29 nnpopmanuu. AndaBUTHBIN TOIXOT K
OIICHKE KOJIMYecTBa HH(popManuu

30 CucTeMbl CUYUCIICHUS

31 [TepeBon uncen U3 OJHON CUCTEMBI
CUHCJICHHS B IPYTYIO
JIBowuHasi, BOCBMEpUIHAS U

32 IIECTHAIIATCPUIHAS] CHCTEMBI CUUCIICHUS,
CBSI3b MKy HUMU
JIBowuHasi, BOCBMEpUIHAS U

33 IIIECTHAIIATCPUIHAS] CHCTEMbI CUUCIICHUS,
CBSI3b MKy HUMHU
JIBowuHasi, BOCBMEpUIHAS U

34 HIeCTHAAIATEpUIHAS CHCTEMbI CYUCIICHHUS,
CBSI3b MEXTy HUMH

35 ApubdmMeTnueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMaX CUMCIICHUS

36 TpownuHasi ypaBHOBEIIICHHAsI CHICTEMA
CUUCIICHUS

37 JIBOWYHO-IECSTHYHASI CUCTEMA CUUCIICHUS

38 KonupoBanue TekcTOB

39 PactpoBoe koaupoBaHue u300pakeHUI
[IpakTuyeckas paboTta 1o Teme

40 " Tuckperuzarus rpapuaeckoi
uHpopmanun"
LIBeToBBIe MOAENH. BekTopHOE

41 KoaupoBanue. Popmarsl (aitios.

TpéxmepHnas rpaduka. @pakranbHas




rpaduka

Konuposanue 3Byka. Onenka
MH(OPMAMOHHOTO 00BEMA 3BYKOBBIX

42 JIAHHBIX TP 33JaHHBIX YaCTOTE
JUCKPETU3ALMU U Pa3psIIHOCTH
KOJMPOBAHUS

43 [IpakTnueckas pabora o treme
"luckpernsanus 3ByKoBoi nHpopmanun"

44 OcHOBBI anredpsl JOTUKU

45 Jlormueckue onepauuu. TaOmauibl
WCTHHHOCTH
Jlornueckue BelpaxkeHus. Jlornueckue

46 TOJIeCTBa. J{oKa3aTenbCTBO JTOrMUECKUX
TOXIECTB C MOMOIIbIO TAOJIUL UCTUHHOCTH
[IpakTrueckas padoTa o Teme

47 «ITocTtpoenue u aHanu3 TaOIUIl UICTUHHOCTH
B TaOJIMYHOM IIPOIIECCOPE

48 Jloruueckue onepanuy U onepanuu Haj
MHO’KECTBaMU

49 Jloruueckue onepanuy U onepanuu Haj
MHO>KECTBaMU

50 3aK0oHBI AJIreOpbl JIOTUKU. DKBUBAJIICHTHbIE
peoOpa30BaHus JJIOTHYECKUX BbIpAXKEHUN

51 Jlornueckue ypaBHEHHs U CUCTEMbI
YpaBHEHUH
Jlornueckue GyHKIMU. 3aBUCUMOCTh

52 KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX

(GyHKIUH OT KOJIMYEeCTBa apryMEHTOB.




[TosHbIe cHCTEMBI JIOTUYECKUX (PYHKITHIA

53

Kanonnueckue GpopMbl JTOrHYECKIX
BbIpakeHuil. CoBepIIEHHbIE
JU3bIOHKTUBHbBIE U KOHBIOHKTHBHbIE
HOpMaJIbHBIE (POPMBI, ATITOPUTMBI UX
MOCTPOEHHS 10 TAOJIHIIE HCTUHHOCTH

54

Jlorndeckue 3JIEMEHTHI B COCTaBE
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoOropaspsaHbiit
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIeMEHTaX. 3aluch JOTHYECKOTO
BBIPAKEHUS 110 JIOTUYECKOU CXeMe

57

MUKpOCXeMBbI U TEXHOJIOTHS UX
MIPOU3BOJICTBA

58

[IpencraBienue LeIbIX YUCEN B TaMATH
KoMIibtoTepa. OrpaHUYeHHOCTh JHana3oHa
Yycell IPU OTPaHUYECHUN KOJIUYECTBA
paspsaoB. [lepenonHenue pa3psiHOil CEeTKH

59

be33HakoBbIE ¥ 3HAKOBBIC JIAHHBIE.
3HaKOBbIN OWT. [[BOMYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
quCen

60

[ToOuTOBBIE TOrMUECKUE OTIEPALIUH.
Jlornueckuii, apupmMeTHUeCcKuii 1
LUKJIMYECKUHN CABUTH

61

HIndposaHue ¢ MOMOLIbIO TOOUTOBOM
onepaunu «uckirovaromee UM




HpeI[CTaBHeHI/Ie " XPpaHCHHUC B IaMATU

62 KOMIIBIOTEPA BEIIECTBEHHBIX YHCET 1
BrinosHeHue onepanuii ¢ BENIECTBEHHBIMU

63 YHCIaMH, HAKOTIJICHHUE OMIMOOK IPH 1
BBIYHCIICHUSX
[Ipaktudeckas pabdora no Teme «M3yuenue

64 MOPa3PsTHOTO MAIIUHHOTO TPE/ICTABICHUS 1
LEJBIX ¥ BEIECTBEHHBIX YUCEID)

65 AHanmm3 alIropuTMOB 1
DTarnbl perieHus 3a/1a4 Ha KOMITBIOTEpe.

66 WNHucTpyMeHTambHBIE CPEICTBA: TPAHCIISTOD, 1
OTJIAUUK, TPOOUITUPOBIINK
Cpena nporpammupoBanus. KoMmmusinys u

67 UHTEpIpeTanus nporpaMm. BuprtyanbHbie 1
MauuHbsl. IHTerpupoBanHas cpena
pa3paboTKu

68 MeToap! OTJIaIKK TPOTPaMM 1

69 Tunsl nepeMeHHbIX B S3bIKE 1
MIPOrPaMMUPOBAHUS
O06paboTka nenbix yucel. [Ipakruueckas
pabota «Bpiaenenne u 06padboTka mudp

70 L[EJI0T0 YKCJIa B Pa3IMYHBIX CHCTEMax 1
CUMCIICHHS C MCTIOJIb30BAaHUEM OTIepalinuit
LETOYUCICHHON apu(METHKI.

71 O0paboTKa BeleCTBEHHBIX YUCEI 1

72 CrnyvaiiHble U IICEBAOCTYYaliHbIE YMCIIA 1

73 Bersnenus. CinoxHble yca0BUs 1

74 [ukiel ¢ ycnoBuem 1




[ukael 1O NEPEMEHHOM.

75 B3anmMo3ameHsieMOCTh pa3InvHbIX BUIOB
IIUKIIOB

76 O0paboTka HaTypAITBHBIX YUCEIT C
WCIIOJIb30BAHUEM ITUKJIOB
HaxoxeHne Bcex MpOCThIX YHCET B

77 3aJaHHOM Juarna3one [IpakTuueckas padoTa
o Teme «PereHne 3agad MeTo10M
nepedopay

78 WNuBapuaHT nukia

79 JlokyMeHTHpOBaHKE IPOTpaMM
O06paboTka TaHHBIX, XpaHALIUXCS B (paiinax.

80 [IpakTuueckas padota «O0paboTKa
TAHHBIX, XpaHAIIMXCS B (aiaaxy.

81 Pa3Ouenune 3agaun Ha roa3anadu
Hcnons3oBanue cTannapTHOW OMOIHMOTEKH
s3bIKa nporpaMmupoBanus. [loaxirouenue
OMOIMOTEK MOANPOTrpaMM CTOPOHHHUX

82 npousBouTenei. [IpakTudeckas pabora
«Hcnonb3oBaHue MoANporpaMm
CTaHJAPTHOW OMOJIMOTEKH SI3bIKA
[IPOrPaAMMUPOBAHUS.

83 [Toanporpammsl (pouieypsl U QYHKITUH)

84 [Toamporpammsl (pouie1ypsl U (PYHKITUN)

85 [IpakTudeckas pabota no teme "Pa3paboTka
noAnporpamm”

86 Pekypcus. PekypcuBHble 00BEKTHI

(dpakransr). PekypcuBHbIE pOIIEAYPHI U




¢bynkuuu. Vcrnons30BaHue CTEKa JUIs
opraHusalvi PEKypCHBHBIX BbI3OBOB

87

[IpakTuyeckas pabora o Teme
"PexkypcuBHBIE OANIPOrpaMMBbI"

88

MoaynbHBIM IPUHIMII IOCTPOCHUS
IIporpaMm

89

YucieHHble METOIEI

90

IIpakTuyeckas pabdora no teme «4ucneHHoe

penieHue ypaBHEHHI

91

Hcnonb30BaHuEe TUCKPETU3ALMH B
BBIYUCJIINTCIBHBIX 3aJa4ax

92

[IpakTnueckas pabora o treme
«[IpubnmwxEHHOE BBIYMCICHUE JIJIUH
KPHBBIX | IUIOManei Gpuryp»

93

[IpakTrueckas padota o teme «Ilouck
MakcuMyma (MUHUMYMa) (QyHKITAN

94

O06paboTKa CUMBOJIBHBIX JIAHHBIX.
ANTOpUTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJUYECCTBA MOSBICHUN
CHUMBOJIa B CTPOKE

95

ANroput™Mbl 06pabOTKH CUMBOJIBHBIX
CTpOK: pa30HeHHe CTPOKU Ha CIIOBA 110
npoOenbHBIM cuMBoJiaM. [IpakTuueckas

pabota «ITocumBoIBbHAS 00PAOOTKA CTPOKY.

96

AnropuT™Mbl 06pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKH BHYTPH JTaHHOU
CTPOKH; 3aME€HA HalICHHOM NOACTPOKHU Ha

JIPYTYIO CTPOKY




97

[Ipaktuyeckas padora no Teme "O6paboTka
CTPOK C UCTOJIb30BaHUEM (DyHKIIMIA
CTaH/IAPTHOU OMOIMOTEKH sI3bIKA
[IporpaMMHUpoBaHus"

98

I'enepanus ci0B B 3aJaHHOM al(aBUTE.
[Ipaktuyeckas pabdora «I'eneparus Bcex
CJIOB, YOBJIETBOPSIOIINX 33aJAHHOMY
YCIIOBHIO».

99

MaccuBbI 1 IOCIIEIOBATEILHOCTH YHCET.
[IpakTnueckas paborta o treme
"3anonHenue maccusa

100

O06001EHHbIE XapaKTePUCTUKU MacCHBa.
[IpakTnueckas pabota «Bbruncnenue
0000IIEHHBIX XapaKTEPUCTUK MacCHBa
(4MCIIOBOM TIOCTIEIOBATEIBLHOCTH )».

101

JIMHEeNWHBII MOUCK 3aIaHHOTO 3HAYCHHUS B
Maccuse. [IpakTudeckas pabora mo teme
"JIMHENHEIN IONCK 3aJaHHOr0 3HAUECHUS B
maccube"

102

[IpakTrueckas padota o teme "Ilouck
MUHUMAJIbHOTO (MaKCUMAJIbHOTO) 3JIEMEHTa
B YKMCJIOBOM Maccuse"

103

CopTHpoBKa OTHOMEPHOTO MACCUBA.
[IpocTble METOJIbI COPTUPOBKH.
IIpaktuyeckas padora no teme "[Ipocteie
METO/Ibl COPTUPOBKHU MaccuBa"

104

CoptupoBka ciustHueM. beicTpas
COPTHUPOBKA MaccuBa (AITOPUTM
QuickSort). [TpakTrueckas paboTa mo Teme




"BeicTpas coprupoBka Maccupa”

JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [IpakTudeckas pabora o Teme
"JIBOUYHBIH TOUCK"

106 JIByMepHBIE MAaCCHBBI (MATPHIIHI)
Anroput™Mbl 06pabOTKH MaTPHIL.

107 [Ipaktuueckas padota «O0paboTKa
MaTpHUID.

108 Pemenne 3agau anann3a JaHHBIX.
[IpakTiueckast pabota «AHaIU3 JAHHBIX).

109 CpejcTBa TEKCTOBOTO MPOIIeccopa

110 KomnbrotepHas BEpcTka TekcTa
[IpakTnueckas pabora no teme "BépcTka

111 JOKYMEHTOB C MaTEMaTUYCCKUMH
dbopmynamu"

112 HNHCTpyMEHTHI pelieH3upPOBaHUS

113 [IpakTuueckas paborta o treme
"MHoOTOCTpaHUYHbIEC TOKYMEHTHI"
Ob6naunblie cepBuchl. KomiekTuBHas paborta

114 ¢ nokymeHntamu. [Ipaktuueckas pabota no
teme "KosutekTuBHas paboTa ¢
JOoKymMeHTaMu"

115 Auxanu3 na"ubeiX. bosbine naHHbIe

116 MamunHoe o0y4deHue

117 AHanu3 JaHHBIX C TOMOIIBIO NIEKTPOHHBIX
Ta0IUIL

118 IIpakTuyeckas paborta no Teme "AHanu3

JaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I"




[Toctpoenue rpadpuKoB GpyHKIHH.
[Ipaktuyeckas padora no teme "Harnsanoe
IIPEACTAaBICHNE PE3YIIbTAaTOB

119 . 1
CTAaTHCTUYECKON 00paOOTKH TaHHBIX B BUJIC
JIMarpaMM CpeCTBAMH pelakTopa
AIIEKTPOHHBIX TAOIHI"

JIluauu tpenna. Ilpakruueckas padoTta o

120 teme "Ilonbop nmuHUYM TpeH A, 1
MIPOrHO3UpoBaHue"

[Tonbop mapamerpa. [IpakTrueckas pabora

121 1o teme "HuciaeHHoe penieHrne ypaBHEHUH ¢ 1
TTOMOTIIBIO TI0100pa mapamerpa"

OnTtuMu3anus Kak TOUCK HAMITYYIIeTo
pElICHUS B 3a/IaHHBIX YCIOBUSX.

122 [IpakTuueckas padota o teme "Pemienue 1
3a/1a4 ONTUMH3ALUH C TOMOLIBIO
ANIEKTPOHHBIX TabIUII"

123 PezepBHoe Bpems 1

124 PezepBHoe Bpems 1

125 PezepBHoe Bpems 1

126 PesepBHOe Bpems 1

127 PesepBHOe Bpems 1

128 PesepBHOe Bpems 1

129 PesepBHOe Bpems 1

130 PesepBHOE Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PesepBHOE Bpems 1




134 PesepBHOE BpeMms 1
135 PesepBHOE BpeMms 1
136 PesepBHOE BpeMs 1
BIIEE KOJIMYECTBO YACOB I1
OBI1] OJ1 CTBO YACOB I10 136 38

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

KonunuectBo nndpopmanuu

ANTrOpUTMBI CKaTUS JaHHBIX.
[IpakTnueckas padbora «CxkaTue JaHHBIX C
nomol1eko anroputma RLE».

Anroputm Xahdmana

[IpakTnueckas pabota no teme "CxaTue
JaHHBIX C IIOMOIIBIO aJIrTOPUTMa
Xappmana"

Anroputm LZW

AJITOPUTMBI C)KATHS JJAHHBIX C MTOTEPSIMH.
[IpakTrueckas padota o teme "Cxxarue
JMaHHBIX ¢ ToTepsiMu (anroputmbl JPEG,
MP3)"

CKOpOCTB nepeaadn JaHHbIX

[TomexoycToHYNBBIE KOIBI

[IpakTrueckas paboTa o Teme
"[TomexoycroituuBbie KOAbI"

10

Cucrembl. KOMIOHEHTBI CHCTEMBI U UX
B3aumo/ieiictBue. CucteMHslil 3 dekT.
VYnpasieHue kak HTHPOPMaLMOHHBIN
npouecc. ObpaTHas CBsI3b

11

Mogenu u MOJCIINPOBAHUC

12

I'pader

13

Pemenue 3agau ¢ momorisio rpadoB




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTuaeckas padora o teme "[louck

16 BBIMTPBIITHOM CTPATEruu B UTPE C MOJTHOMN
nHpopmanuein”

17 CpencrBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTuueckas padota o teme "Cpeacraa
HMCKYCCTBEHHOTO MHTEJIEKTa"
dopmanu3arys MOHATHS AJITOPUTMA.

19 MamuHa TrrOpHHra Kak yHUBepcaabHas
MOJieJb BeIunciieHuil. Tesuc Yépua—
TrroprHra
[IpakTuueckas padoTa mo Teme

20 "CocraBJeHHE MPOCTOM MPOTrpaMMBbl JJIst
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopmanshbie anropudmer Mapkosa
AJTOPUTMHYECKH HEpa3peUTUMBIEC 3a1a4H.

23 3agaya octaHoBa. HeBO3MOXKHOCTE
ABTOMAaTUYECKOU OTJIAJIKH MPOTPaMM

24 Cl0KHOCTh BBEIYHCIIEHUH
[Torck MpOCTBIX YKCEI B 3aJaHHOM

25 JUATIa30HEe C MMOMOIIBIO ArOpUTMa
«penieto IpaTocheHa»

26 [IpakTrueckas padota o teme "Ilouck
MPOCTHIX YKCEN B 33IaHHOM JiHara3oHe"

97 MHoropa3psHbie [eNble YnCa, 3aa91
JUIMHHOM apu(dMeTuKu

98 [IpakTudeckast paborta o Teme

"Peanuzanys BEIUUCIEHUH C




MHOTOPA3psIHBIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHus ). X3MI-TaOIUIIBL.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
ciioBaps JUIs 3aIAaHHOTO TEKCTa

30

[IpakTuyeckas pabora 1o Teme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJIoBaps AJ1s 33JJaHHOTO TeKcTa"

31

AHann3 TekcTa Ha €CTeCTBEHHOM SI3BIKE.
Brimenenne nmocienoBaTeIbHOCTEH O
mabsiony. PerynspHbie BEIpaKEeHHS.
YacTOTHBIN aHATN3

32

[IpakTnueckas pabota no teme "AHanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

33

Crexu. AHaM3 TPaBUIILHOCTH CKOOOYHOTO
BBIPAXKEHUS

34

Brruncnenue apupmernyeckoro
BBIPA)KEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

hopme

35

[IpakTnueckas paborta o reme
"Beruncienue apudMeTH4ecKoro
BBIPAKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

dhopme"

36

Ouepenu. Vicrionp30BaHUE OYepEIH IS
BPEMEHHOT'O XpPaHCHUS JaHHBIX

37

[IpakTudeckas paborta o Teme
"Ucnonw3oBanue ouepenn"”

38

HepeBbs. Peanuzanus aepeBa ¢ HIOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [IBonuHbBIC
(Ounapusie) nepeBbs. IlocTpoenue nepesa




IS 33JJaHHOTO apu(METUIECKOTO
BBIPAXKCHUS

39

[IpakTuyeckas paboTta o Teme
"Ucnonb30BaHue 1epeBbEB IS
BBIUMCIICHUS apUPMETUIECKUX
BbIpayKeHUI"

40

PexypcuBHBIC aropuT™MBI 00X0/1a JepeBa.
Hcnonp3oBaHue cTeKka U 04epeu st
00xo0/1a iepeBa

41

PexypcuBHBIC alropuTMBI 00X0/1a JepeBa.
Hcnonp3oBaHne cTeKa U 04epenu st
00xo0/1a iepeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIFHOTO OCTOBHOTO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTHUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
IHPUHY

44

KonnuecTBo paznuyHbIX MyTed MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIMKINYecKoro rpada

45

Anroput™m JIeHKCTpBHI.

46

[IpakTuueckas paborta o Teme
"Bpluncienue JJIMHBI KpaTyaiiiero nyTu
MeXIy BeplnHamMu rpada (anroputm
JelikeTpbr)"

47

Anropurm ®noiaa—yY opiauia

48

3aaun, peraeMple ¢ IOMOIIbIO
JUHAMHYECKOTO TPOrPaMMUPOBAHHSA:
BBIUMCIIEHUE PEKYPCUBHBIX (YHKLIUH




49

[IpakTuyeckas pabora 1o Teme
"BbrunciieHue peKypcuBHBIX (PYHKIUH C
MOMOIIBIO TUHAMUYECKOTO
IporpaMMHUpoBaHus"

50

3aiauu, penraemMbie ¢ MOMOIIBIO
JMHAMHYECKOI0 IPOrpaMMUPOBAHHUS:
IIOJICYET KOJIMYECTBA BAPUAHTOB

51

[Ipaktuueckas padota o teme "Iloacuér
KOJIMYECTBA BAPUAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 IporpaMMupoBaHus”

52

3agauu, peraeMpie ¢ TOMOIIBIO
JTAHAMUYECKOTO MPOTrpaMMUPOBAHUS:
3a1a4u OIITUMHU3aAIIun. HpaKTI/I‘-IeCKaSI
pabota «Pemenune 3a1ay ONTUMHU3ALNN C
MOMOIIBIO TUHAMHYECKOTO
MPOTPaMMHUPOBAHUS.

53

[TonsiTue o mapaaurmax
nporpamMmmupoBanus. O030p S3bIKOB
MIPOTPpaMMHUPOBAHUS

54

[TonsiTe 06 0OBEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMUPOBAHHUH

55

O0BexTh!I U Ki1accel. CBOMCTBA U METOIbI
00BEKTOB

56

OOBEeKTHO-OpUEHTHPOBAHHBIN aHAIIN3

57

[IpakTuyeckas paboTta o Teme
"Hcnosp30BaHNuE TOTOBBIX KJIACCOB B
nporpamMme”

58

PazpaboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOJIX0/1a

59

IIpakTuyeckas padora "Pa3paboTka




MPOCTOM MPOTrPaMMbl C UCIIOJIb30BAHUEM
KJjaccoB"

Wukancymsanus. [Ipaktiuaeckas padoTa 1o

60 teme "Pa3paboTka Kimacca, UCTIOIb3YIOMIErO
WHKATCyIsu0"

61 HacnenoBanue. [lomumopdusm

62 [IpakTnueckas pabora o treme
"PazpaboTka nepapxuu Kiaccon"
Cpenpl ObICTPOI pa3pabOTKU MTPOrPAMM.

63 [IpoexTupoBanue uHTEpdEiica
MOJIL30BATEIS

64 [IpoextupoBanue uurepdeiica
MOJIL30BATEIIS

65 Hcrosib30BaHME TOTOBBIX YIPABIISIEMBIX
AIIEMEHTOB JIJIS TIOCTPOCHUS HHTepderica
[IpakTrueckas padoTa o Teme

66 "Pa3paboTka mporpamMmsI ¢ TpapuIeCKuM
unrepgericom”

67 W3yuenne BTOporo si3pika
IPOrpaMMHPOBAHUS

68 W3yuenue BTOporo si3pika
IPOrpaMMHUPOBAHUS

69 DTarnbl KOMIILIOTEPHO-MaTEMATHYECKOTO
MOJICTTUPOBAHUS
JluckpeTH3anus npu MaTeMaTHUYECKOM

70 MOJENUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MonenupoBaHue IBIKEHUS

7 [IpakTuueckas paborta o Teme
"MonaenupoBaHue IBUKEHUS"

12 MonenupoBaHue OUOJIOTUYECKUX CUCTEM.




[IpakTuyeckas pabora 1o Teme
"MoaenupoBaHue OMOJIOTHYECKUX cucTeM"

73

MaremMaTHu4ecKue MOJCIIN B SKOHOMMKCE.
BreraucnourensHbIC OKCIICPUMCHTEI C
MOJCIIAMH

74

BeposrHocTHbie Moenu. [IpakTudeckas
pabora o Teme "MmuTtanmonHoe
MOJIETUPOBAHHUE C IOMOIIBIO METO/1a
MonTte-Kapno"

75

KommbrorepHoe MOAETMPOBAHUE CUCTEM
YIIPaBJICHUS

76

O6paboTka pe3ynbTaTOB AKCIIEPUMEHTA.
[IpakTuueckas padota «OOpaboTKa
Pe3yIbTATOB IKCIIEPHUMEHTA.

77

Tabnuunble (pensiuoHHbIC) Oa3bl JTaHHBIX

78

[Touck, coprupoBka 1 GUIbTpaIHs
JAHHBIX. 3aMpOChl HA BBIOOPKY TaHHBIX.
3anpocsl ¢ napameTpaMu. Beraucisiemblie
TI0JISI B 3ampocax

79

[IpakTrueckas padota o teme "PaboTa ¢
roToBoy 0a3oi nqa”HHBIX"

80

Muorortadanyabie 0a3bl JaHHBIX. THUIIBI
cBs3el Mexay Tabnuiamu. BaemHuit
KiIro4. I{emocTHOCTE 0a3bl JaHHBIX

81

[IpakTuyeckas paboTta o Teme
"Pa3zpaboTka MHOTOTaOIMYHON Ga3bl
TaHHBIX"

82

3ar1poc1,1 K MHOTOTA0JMYHBIM 0azam
JaHHBIX

83

[IpakTuyeckas padora o Teme "3anpocsl K




MHOTOTA0IMYHOMN Oa3e JaHHBIX"

84 S3bIk ynpasieHnus qaaasiMu SQL
[IpakTuyeckas pabora 1o Teme

85 "VrpaBieHue JaHHBIMU C TIOMOIIBIO S3bIKA
SQL"

86 Hepensiunonnsie 0a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WNHTepHeT-npunoxeHus
[ToHATHE O CEpPBEPHON U KIIMEHTCKOU

88 qacTsx caifta. TeXHOJIOTHS «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKH

89 OcHogsl si3p1ka HTML

90 [IpakTnueckas pabota no teme "Cosnanue
TEKCTOBOM BEO-CTpaHUIIBI"

91 OcHoBbl si3p1ka HTML

92 OcHoBbl si3p1ka HTML
[Ipaktuueckas padota o teme "Co3nanue

93 BE0-CTpaHUIIbI, BKIIIOYAIOIICH
MYJIbTUMEAUHHBIC 00BEKTHI (PUCYHKH,
3BYKOBBIE JaHHbBIC, BUJICO)"

94 OcHoBbI KackaaHbIX Tabui cTrieit (CSS)
[IpakTuueckas paborta o Teme

95 "OdopmiieHne CTpaHUIBI ¢ TOMOIIBIO
KacKaJIHbBIX Ta0IuI cTuiieii”

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3bike JavaScript

98 ®opmbl Ha BEO-CTpaHUIe

99 [IpakTtuyeckas pabota no teme "O6paboTka

JaHHBIX GopM"




100

Pa3memenue Be6-caiiToB. Ycmyra
XOCTUHTA. 3arpy3ka (aiiioB Ha calT

101

Kagpuposanue. cnpaBinenue
nepcnektussl. ['ucrorpamma. Koppeknus
YPOBHEM, KOPPEKLIM LIBETA.
ObecrLBeunBaHNE IBETHBIX U300pakeHU

102

BBoj m300pakeHut ¢ UICMIOJIB30BaHUEM
Pa3IMYHBIX TU(PPOBBIX YCTPOUCTB.
[IpakTnueckas pabota no teme "O6paboTka
undpoBbIx Gororpaduit”

103

Perymb. Pabora ¢ o6nactsamu. @uiabTpsl.
[IpakTrueckas padota o Teme "Perymb
undpoBbIx Gororpaduit”

104

MHorocnoiiable n3o0paxxenus. TekcToBbIe
cinou. Macka cnos. Kanansl. Coxpanenue
BBIJIEJIEHHOM 001acTh

105

[IpakTrueckas padoTa o Teme
"MHorocolHbsIe H300pakeHus"

106

[ToaroroBka wiTrOCTpaIuii AJis BeO-CalTOB.
[IpakTrueckas padboTa o reme
" AHUMUPOBaHHbBIC U300paKCHUS"

107

Bekropnas rpaduka. Bekropuzamms
PacTpoOBBIX N300pakeHUN

108

[Ipaktuyeckas pabora no teme "BekTopHas
rpaguka"

109

IIpuHIHIIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJIENEH

110

IIpaktuyeckas pabdora no teme "Co3naHue
IIPOCTBIX TPEXMEPHBIX MOIenen"

111

Cerounsle mogenu. Marepuaibl




[Ipaktudeckas padora o teme "CeTouHbIe

112 " 1
MO/IEH
113 MoenupoBaHie HCTOYHUKOB OCBEIICHHUSI. 1
Kamepsr
114 [IpakTuyeckas pabora 1o Teme 1
"Pennepunr"
115 AnnutuBHbIe TeXHOJOrUH (3D-nipuHTEpHI) 1
116 [ToHATHE O BUPTYabHOMN PEATILHOCTH U 1
JOTIOJIHEHHOHN PEAIbHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHoe Bpemst 1
122 PezepBHoe Bpemst 1
123 PesepBHoe Bpemst 1
124 PezepBHoe Bpemst 1
125 PezepBHoe Bpems 1
126 PezepBHoe Bpems 1
127 PezepBHoe Bpems 1
128 PezepBHoe Bpems 1
129 PezepBHoe Bpems 1
130 PezepBHoe Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1




136

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME

136

43




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Hndopmaruka (B 2 yactsx), 10 xmacc/ IlomsxoB K.IO., Epemun E.A., OOmectBo ¢
orpanuueHHOM orBeTrcTBeHHOCThI0 «BMHOM. JlaGoparopus 3HaHui»; AKUHOHEPHOE
obuectBo «M3narenscTBo «lIpocBermenue»

2. Wndopmaruka (B 2 uactsax), 11 xmace/ IomskoB K.}O., Epemun E.A., OGmecTBO C
orpannueHHOM oTBeTcTBeHHOCThIO «BMHOM. JlaGoparopus 3HaHuil»; AKIMOHEpHOE

oburectBo «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

1. KoMmmiekTel TecTOB M MpPAaKTHUYECKUX PadOT MO HMH(OpPMATHKE O OCHOBHBIM TeMaMm
KypcoB 10,11 knaccer
2. KowmrutekTtsl 3aanuii 1o moarotoBke k EI'D mo napopmaTuke

3. COOpHHMKH METOAMYECKUX Pa3pabOTOK YPOKOB IO KypcaM MH(POPMATUKHU

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://lesson.edu.ru
https://kpolyakov.spb.ru/
https://kompege.ru






