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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIN ypOBeHb) Ha YPOBHE CPEAHETO
oOmiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ylbTaTam
OCBOGHHS  OCHOBHOM  0Opa3oBaTelbHON  MNpPOrpaMMbl  CPEIHET0  OOIIETO
obOpazoBanus, npeacrabieHHbIXx B PI'OC COO, a Takxke ¢enepanbHO padodeit
IPOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHpoOpMaTHMKe [Ma€T MpeNCTaBICHUE O UeJAX, OoOmeH
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera «Mudopmatuka» Ha yriayOiaEéHHOM ypOBHE, YCTaHABIMBAET
o0s3aTeNbHOE MpeIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpPHpPOBaHUE IO pa3fiejlaM U TeMaM Kypca, ONpeAesieT paciupeielieHue ero
no kjaccam (rojaM u3ydeHusi), Ha€T MpUMEpPHOE pacrpeereHne yueOHbIX 4acoB
N0 TEMAaTHYECKUM pazjieliaM Kypca U  PEeKOMEHIyemMyr (IIPUMEPHYIO)
NOCNIEIOBATEIBHOCTh ~ MX  M3y4eHHS C  Y4€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro  Ipoliecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarOITUXCS.

[Iporpamma no uHbopMaTUKE ONpeeseT KOJTNIECTBEHHbIE U KAUYeCTBEHHBIE
XapaKTepUCTUKH Y4EOHOro MaTepuania Juisl KakJI0ro roja U3ydeHus, B TOM YuCie
JUISL COZIEP KATeNIbHOTO HAMOJIHEHUS Pa3HOro BUJA KOHTPOJS (MPOMEXYTOUHON
aTTeCcTaluu oOy4aronmxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCy/IapCTBEHHON UTOroBoM atrectanuu). [Iporpamma no undopmatuke sBIsETCS
OCHOBOM [IJIi COCTaBJIE€HUS AaBTOPCKUX Y4YEOHBIX MPOTpaMM U Y4eOHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yUUTEIeM.

HNudopmaTuka B cpeHem o01ieM 00pa30BaHUU OTPAXKaET:

CYIIHOCTh HMH(OPMATUKM KaK HAYYHOM JOUCHMUIUIMHBL, HM3y4daromiei
3aKOHOMEPHOCTH MPOTEKaHUSI ¥ BOZMOXXHOCTH aBTOMATU3AIMKU WH(DOPMAIITMOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIacTU ~ TpUMEHEHHs  UH(DOpPMATHKH, TPEXKIE  BCErO
MHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBJIECHUE U COLIMANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HWHOOPMATUKA U HMHPOPMALMOHHOM
TSI TEeIHLHOCTH.

Kypc undopmatuku s ypoBHS CpeIHETo oOuiero oOpa3oBaHUs SIBISETCS
3aBEpIIAIONIMM JTAallOM HEMPEPHIBHON TMOATOTOBKM OOydYarommxcs B 00JacTu
MHPOPMATUKN U MHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUU, OMUpPAETCS
Ha cojiep)KaHue Kypca MH(OPMATHUKU YPOBHS OCHOBHOI'O OOIIEro oOpa3oBaHUS U
OMBIT  TOCTOSSHHOTO  TNPUMEHEHHs  HMHPOPMALUOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUM, JaET TEOPETUYECKOE OCMBICIEHHE, MHTEpPIpEeTanuio U 0000IIeHe
ATOTO OMBITA.



Pesynbratel  yrayOon€HHOrO  YpOBHS HM3Yy4YeHUs y4eOHOro mpeaMera
«adopmatrkay OpPUEHTHPOBAHBI HAa TOJYy4YeHHE KOMIIETEHTHOCTEH IS
nocJIeNyome npodecCuOHATBHON  JIESITEIBHOCTH KaK B paMKax JaHHOU
mpeaMEeTHOM 00J1acTH, TaK U B CMEXKHBIX ¢ Hel oOmacTsax. OHU BKIIFOYAIOT B CeO:

OBJIQJICHUE KJIOUYEBBIMU TOHATUAMU W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSI JaHHAas TpeAMeTHas o00JIacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX UM
IPU3HAKOB U B3aMMOCBS3EH, CIIOCOOHOCTh JEMOHCTPHUPOBATH PA3JIMYHBIC ITOIX0 bl
K U3YYCHHIO SIBJICHUH, XapaKTEPHBIX JIJIs1 N3y4aeMOU MPeIMETHOM 001acTH;

YMEHHME pellaTh THUIIOBbIE TMPAKTUYECKUE UM TEOPETUUYECKUE 3aJayH,
XapakTepHbIE JUIi KCIOJIb30BaHUSI METOJIOB UM HUHCTPYMEHTapHs JTaHHOM
peAMETHOM 00J1acTH;

HaJIM4HMe TPEJCTaBICHUNA O JaHHOW TpEeAMETHOM O00JIACTH KaK IeJI0CTHOM
Teopuu (COBOKYIMHOCTH TEOPHi), OCHOBHBIX CBS3SX CO CMEXHBIMH O00JACTIMU
3HAHUM.

B pamkax yriayO0n€HHOTo ypoBHSI M3ydeHHsS MH(OPMATHKU OOeCTIeUrBaCTCS
IeJIeHaIIpaBieHHasl TTOATOTOBKa OOYYarOIIUXCs K IMPOJOHKEHUI0 00pa3oBaHUs B
opraHu3anusax  npodeccuoHadbHOTO  O0pa3oBaHUsS IO  CIEIHATBHOCTSIM,
HEMOCPEACTBEHHO CBSI3aHHBIM ¢ IU(PPOBBIMU  TEXHOJOTHSAMHU, TaKUM Kak
nporpaMMHas WHXXeHepus, MHGOpMaIlMOHHAs Oe301acHOCTh, WHGOPMAIMOHHBIE
CHUCTEMBI M TEXHOJIOTHMH, MOOHWJIBHBIE CHCTEMBI M CETH, OOJIBIIHE HJAaHHBIE H
MalliHHOE OOy4YeHHe, TMPOMBIIUICHHBIM WHTEPHET Belleld, HWCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTUHW OeCIpOBOJHON CBSI3M, POOOTOTEXHHKA, KBAHTOBBHIE
TEXHOJIOTMH, CUCTEMbI PACIPEACIEHHOTO PEECTpa, TEXHOJOTMU BUPTYaJIbHOW H
JIOTIOJITHEHHOW peajbHOCTEM.

OcHoBHas 1enb wu3y4YeHUs ydeOHoro mpeamera «MHpopmaTuka» Ha
yriyOJIEHHOM  ypOBHE cpeaHero oOmero oOpa3oBaHus —  OOeCleUeHHe
JTajdbHENIero pa3BUTUs WHOOPMAIIMOHHBIX KOMIIETEHIIMH OOYYaroIIerocs, €ro
TOTOBHOCTH K JKM3HU B YCIIOBHSX pa3BUBAIONIETOCsS MH(OOPMAIIMOHHOTO OOIIECTBA
U BO3pACTAIONIEH KOHKYPEHIIUM HAa pBhIHKE TpyAa. B CBI3M ¢ ATUM H3y4deHUE
uHdopmatuku B 10—11 kmaccax J0mKHO 00ECTIEUUTh:

c(hOpMHUPOBAHHOCTb MHMPOBO33PEHHUS, OCHOBAHHOTO Ha TOHUMAHUU POJIH
uHDOpMaTUKH, WHPOPMAITMOHHBIX ¥ KOMMYHHMKAIlHOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMUPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMHYECKOT'O MBIIIJICHNUS;

chOpMUPOBAHHOCTh YMEHMM paznuyath (akTbl U OICHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUJETh HMX CBS3b C KPUTECPUSIMHU OICHUBAHUS M CBA3b
KPUTEPUEB C ONMPEACIEHHON CUCTEMON IIEHHOCTEH, TPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HH(pOPMAIIHIO;



cOpPMHUPOBAHHOCTh  TMPEJCTABICHUNW O  BIUSHUM  WHGOPMAIIMOHHBIX
TEXHOJIOTUI Ha JKU3Hb 4YeJOBeKa B O0OIIEeCTBe, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHUYECKOTO, MOJIUTUYECKOTO, KYJIbTYPHOrO, HOPUAUYECKOr0, MPHUPOIHOTO,
HPrOHOMHYECKOr0,  MEIUIMUHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHSTHE TTPABOBBIX U TUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIFOJIEH, BOBICUYEHHBIX B CO31aHUE U UCIIOIb30BAHUE
MH(GOPMAIIMOHHBIX CUCTEM, paclipocTpaHeHne nHpopMaIny;

CO37laHUE YCIIOBUW /JI1 Pa3BUTHUS HABBIKOB YYEOHOM, MPOEKTHOM, HAy4HO-
MCCJIEIOBATEIbCKON M TBOPYECKOM MEATETbHOCTH, MOTHBALMUA OOYYAIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaTuka» BBIIENIAIOTCS YETHIPE
TEMAaTUYECKUX pa3Jiena.

Paznen «llu¢gpoBass rpaMOTHOCTB» MOCBAIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOIO  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, paboTe B
ceth UHTEepHET U WCHOJIB30BAaHUIO WHTEPHET-CEPBUCOB, HMHPOPMALMOHHOMN
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGOPMATHKH» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WH()OPMATHUKHU, BOMPOCH KOAUPOBAHUS HWH(MOpMAIUH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOT'O MOJETTUPOBAHUS.

Pazgen «AaropurvMbl M NPOrpaMMHPOBaHHE) HANPABIEH Ha pPAa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pabOTKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHUE HABHIKOB pealid3allii MPOTpaMM Ha s3bIKaxX MPOrpaMMHUPOBAHMUS
BBICOKOT'O YPOBHSI.

Pazgen  «MHdopManmoHHbIE  TEXHOJOTHMW»  TOCBAUIEH  BOIPOCAM
NpUMEHEHUs] MH(POPMALMOHHBIX TEXHOJIOTHUM, pPEATM30BAHHBIX B MPUKIATHBIX
IPOrpaMMHBIX MPOAYKTaX U UHTEPHET-CEPBHCAX, B TOM YHCIJIE B 3aJa4ax aHAJIN3a
JAHHBIX, WCIOIB30BaHUIO 0a3 MAHHBIX M SJEKTPOHHBIX TAOMHI] ISl pelIeHUs
NPUKJIAJHBIX 3a7a4.

B npuBenénnom nanee copepxkanuu ydeOHoro npeamera «HbopmaTrkar
KyYPCUBOM  BBIJCIEHBI  JIONOJHUTENbHBIE TEMBI, KOTOPbIE HE BXOAAT B
0053aTeNbHYIO IPOTPaMMy O0yUEHHUS, HO MOTYT OBITh MPEIOKEHBI I N3YUCHHUS
OTJIeJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOLTUMCH.

VYrinyOnéHHblii  ypoBeHb U3y4YeHHs HWH()OpPMATUKU PpPEKOMEHIyeTCs st
TEXHOJIOTUYECKOTO  MpOQWIs, OPHUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
MHPOPMAIIMOHHYIO c(epbl AesITeNbHOCTH. YTIyONEHHBIA YpOBEHb H3yUCHUS
MHPOPMATUKN O0ECIIEYUBAET: TOJTOTOBKY OOYYarolIMXcs, OPUEHTUPOBAHHBIX Ha



CHEIUATBHOCTH B 00JAaCTH HH(DOPMAIMOHHBIX TEXHOJOTUH M WH)KCHEPHBIC
CHEIUATbHOCTH, YYaCTHE B MPOEKTHOM M HCCIEI0BATEILCKON JIESTENIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HANpPABJICHUSIMHU OTpacid WHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHH, MOATOTOBKY K YYaCTHIO B OJIUMIIMAJIAX U claye
Enunoro rocynapcTBeHHOTO 3K3aMeHa 1o UH(pOpMaTHKE.

[locnenoBaTenbHOCTh M3YYEHHUS TEM B MpelesaX OJHOTO roja OOy4eHHs
MOKET OBITh W3MEHEHa [0 YCMOTPEHHUIO YYMTENs NpU TMOATOTOBKE paboueit
IPOrpaMMbl U TIOYPOUHOTO TJIaHUPOBAHMS.

OO61iee 4yKciio YacoB, PEKOMEHIOBAaHHBIX JIJIsl U3yueHus UHGOpMaTUKU — 272
gaca: B 10 xmacce — 136 yacoB (4 gaca B Heneno), B 11 kimacce — 136 gacos (4 yaca
B HEJIEJIO).



COJEPXAHME OBYYEHUA
10 KITACC

udpoBasi rpaMmoTHOCTDH

TpebGoBanusi TexHUKM ©O€30MaCHOCTM M TUTHEHBI TIpu paboTe cC
KOMIIBIOTEpAMU U JPYTUMHU KOMIIOHEHTaMU [TU(POBOTO OKPYKEHUSI.

[TpuHIIMTIBI paOOTHl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXHUTEKTypa
¢bon Heiimana. ABTOMaTH4YecKO€ BBINOJIHEHUE MPOrPaAMMBI  MPOIECCOPOM.
OnepartuBHasi, MOCTOSHHAs W JOJTOBpeMeHHass mnamsATh. OOMEH [aHHBIMHU C
nomolnbto muH. KoHTpoiepsl BHEMHUX yCTpOUCTB. [IpsAMoii 1oCcTyn K MaMsITH.

OcHOBHbIE TEHJICHIIMM  Pa3BUTUSA KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapamienbHbie BBIYHMCIICHUS. MHoromnpoueccopHbie CUCTEMBI.
Cynepkomnbiotepsl. PacnipesienéHnble BIYMCIUTENbHBIE CUCTEMBI U 00paboTKa
OonpImIMX JaHHBIX. MoOOWIbHBIE HHQPPOBBIE YCTPOWCTBA H HUX pOJb B
KOMMYHHKALIHSX. BcerpoeHHbie KOMITBIOTEPHI. MUKpPOKOHTPOJIIEPHI.
Pob6oTusnpoBaHHbIE TPOM3BOJICTBA.

[IporpammHuoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTEM. BUIbI
NporpaMMHOro obecredeHus: U uX Ha3HaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHusi MOOWJIBHBIX ycTpoicTB. IlapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMMHoe obOecrnieueHune. OneparioOHHbIE CHUCTEMBI. Y THUJIMTHI.
HpaiiBepbpl  ycTporcTB. HMHCTaIUISIIUsT W JAEUMHCTAULALUSA ~ [POTPAMMHOTO
obecrieyeHusl.

daiinoBeie cUCTeMBl. [IpUHIUIIBI pa3MelIeHUsT W WMEHOBaHUS (ailioB B
nonroBpeMeHHoM namsatu. [1laGiaoub! Ay onucanus rpynn ¢ansos.

[Iporpammuoe obecrnieyenue. JluneH3npoBaHue MporpaMMHOro ooecrneyeHus
u  1mudpoBbIX pecypcoB. [IpompuerapHoe U  CcBOOOJHOE MPOTrpaMMHOE
oOecrieuenue. KomMepueckoe 1 HEKOMMEPUECKOE MCIIOJIB30BAaHUE MTPOrPAMMHOTO
oOecrieueHuss U UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOAATeNbCcTBOM Poccuiickoil denepaniv 3a HEMPABOMEPHOE HCIIOJIb30BAHUE
IPOrpaMMHOT0 0OECTICUeHHs U LIU(PPOBBIX PECYPCOB.

[IpuHUKIIBI TOCTPOEHUS U alMapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBbie npotokonsl. Cets UHTEpHET. Anpecauns B cetd MHTepHET. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojceTH ¢ HNOMOIIBKD Macok Imojacereil. CeTeBoe
agMuHHUCTpUpoBaHue. llolydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hanuuusi CBA3M C y370M ceTh. OmnpeneneHue MapuipyTa JIBHKEHUS
NAKETOB.

Bunst  pestensHocTH B ceth  WHrepner. CepBuckl  MHTepHera.
['eoundopmaimonHbie CUCTEMBI. | €00KAIIMOHHBIE CEPBUCHI PEATbHOIO BPEMEHU



(HampuMep, JIOKalMs MOOWJIBHBIX TeNe(POHOB, OMNpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpaieil), ”HTEpHET-TOPTOBIIsl, OPOHUPOBAHUE OUIIETOB U TOCTUHHUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CepBUCHI M yciyrd. ColuanbHbIE CETH —
opraHu3alus KOJJIEKTUBHOTO B3auMOJEUCTBHs U oOMeHa maHHbIMU. CeTeBoii
ATUKET: TpaBwWia MOBeJAeHUss B KuOepmpoctpaHcTBe. [Ipobiema momIMHHOCTH
nojiyueHHoi nHdopmaiuu. OTKpBITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHblE U JKOHOMHYECKHE YIpO3bl, CBA3aHHBIE C HCIOJIb30BaHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OOmme npoOieMbl 3allUThI
uHbpopmani ¥ uHPOpManMOHHOM  Oe3omacHocTtu.  CpencTBa  3alUTHI
uHGOpMAIIMK B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
nHGOpMAIIMOHHBIX  cucTeMax. [IpaBoBoe oOecreueHue MHGOPMAIIMOHHOM
0€30MacHOCTH.

IIpenorBpamieHue HECAaHKIMOHUPOBAHHOTO OCTyTa K  JIMYHOU
KOH(UIEHIIMATFHON HH(OpMaIU, XpaHsIIIEHCcss Ha MEepCOHAIIBHOM KOMIIBIOTEpE,
MOOMITBHBIX yCcTpoiicTBax. BpemoHocHoe mporpamMMmHoe oOecriedyeHrue U CrocoObl
O00psOBl ¢ HUM. AHTHUBUpPYCHBIE MporpamMMmbl. Opranuzanusi JUYHOTO apXuBa
uHpopmarun. Pezepsuoe konuposanue. [laposbHas 3anuTa apxusa.

udpoBanne naHHbIX. CUMMETPUYHBIE W HECHUMMETPUYHBIE MIHUDPHI.
Mudpsr mpoctoii 3amensbl. [lludp Lezaps. Iudp Bwmwkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI MHPOPMATHKH

WNudopmarusi, nannueie u 3HaHus. UHdopmanmoHHble mpoIieccsl B MPUPO/IE,
TEXHUKE U 00IIEeCTBE.

HenpeprbiBHBIE W JUCKpETHbIE BEJIWYMHBI M CcUTHaIBL. HeoO6xoammocTh
TUCKpeTH3aluu WHGOpMAIK, TpeIHa3HAYeHHOW /I XpaHEHUs, IMepenadyu u
00paboTKH B ITU(GPOBBIX CUCTEMAX.

JIBouyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlexoaupoBanue coOOIEHNH, 3alMCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue @ano. IlocTpoeHne OAHO3HAYHO OEKOAUPYEMBIX KOJOB C IMOMOUIBIO
nepeBa. EnuHUIbI u3MepeHus KolmuecTBa MHPpopMauuu. AjdaBUTHBINA MOAXOMA K
OLICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch UENBIX M APOOHBIX YKCEN B
NO3WLIMOHHOW cuctemMe cuucieHus. CBoiicTBa NO3WLHMOHHOW 3alUCU  YHUCIa:
KOJIMYECTBO LU(p B 3amucH, IPU3HAK JEIMMOCTH YHUCJIa HA OCHOBAHHE CUCTEMBI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIEJIOTO Ynciia U3 P-MUHON CHCTEMBI CUUCIIEHUS B
JECATUYHYI0. AJITOPUTM TIepeBoAa KOHEUHOW P-muHOl npoOu B AECATHUHYIO.
AJTOpUTM TEpeBOAa LEJIOTO YWcia U3 JECATUYHOM CHCTEMBbI cuucieHus B P-
nyHyro. llepeBoag KoHEWHOW JecATUUHOM Jpodu B P-wunyro. JIBowyHas,
BOCBMEpPHYHAsI U LIECTHAALATEPUYHAs CHUCTEMbI CUMCIIEHHUS, CBSI3b MEXIY HUMHU.



ApudmeTndeckre omneparud B TMO3UIMOHHBIX CHUCTEMax CUYHUCIEHUA. TponyHas
ypaBHOBEIIICHHAs CUCTEMAa CYUCIICHUS. J|BOUUHO-ECITUYHASI CUCTEMA CUMCIICHUSI.

Konuposanue TtekcToB. KommpoBka ASCII. OpHoOGalTHBIE KOIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHUIA.

KonupoBanne  umzoOpaxenuit. OrneHka  WHPOPMAIMOHHOTO  00BEMaA
rpaduyecKuX TaHHBIX TIPH 33JIaHHBIX Pa3pelICHUH U TITyOHMHE KOJUPOBAHUS IIBETA.
IIBeToBbie MOmenu. BektopHoe komaupoBanue. Dopmathl Tpaduyeckux ¢haiios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konuposanue 3Byka. OnieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IpU 3aJaHHBIX YaCTOTE TUCKPETU3ALMU U PA3PSATHOCTH KOJUPOBAHUA.

Anrebpa moruku. [loHsTwe BbIcKa3biBaHUsA. BbICKa3biBaTeIbHBIE (HOPMBI
(npenukatel). KBaHTOPHI CyIIECTBOBAHMS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOauIlbl UCTUHHOCTU. JIOTMUYECKHE BBIPAKCHMS.
Jlornyeckue ToxaecTBa. Jloka3aTeNbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOIIBIO
TaOJIUIl UICTUHHOCTH. JIoTHuecKue ornepaluu | orepaiuy HaJ MHOXKECTBAMH.

3aKkoHBI anreOpbl JOTUKW. ODKBUBAJICHTHBIC NPEOOpa3OBaHUS JIOTUYCCKHUX
BbIpaxkeHu . Jlorndeckure ypaBHEHUSI U CUCTEMbI YPABHEHHU.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJIHMYECTBA BO3MOJKHBIX JIOTMUECKHX
GyHKIUI OT KoTMYecTBa apryMeHToB. [1ojIHBIE CHCTEMBI JIOTHYeCKUX (DYHKITHH.

Kanonmveckue  ¢GopMbl  JIOTHYECKUX  BBIPOKCHUH. CoBepIiieHHbIE
JTU3bIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJIbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TI0 TaOJUIIe UCTHHHOCTH.

Jlormyeckue »sieMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropa3psianbeiii cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX JJIEMEHTax I10
3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aMUCh JIOTUYECKOTO BBIPAXKEHUS TI0
JIOTHYECKOM CXEME.

[IpencraBneHune HENbIX YUCET B MHaMITH KOMIIbIOTepa. OTrpaHMYEHHOCTH
Iyana3oHa 4YuCell MPU OrpaHUYECHUU KoJudecTBa paspsaoB. IlepenosiHeHue
pa3psIHON ceTKkH. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. J|BOMYHBIM
JOTIOJTHUTENIbHBIN KOJT OTPULIATEILHBIX YUCEIL.

[TobuToBble Joruueckue omnepanuu. Jlorudeckuit, apudMeTHUCCKUNA WU
muknueckuid  caBuru. [lludpoBanwe ¢ momMomBIO MTOOMTOBOM omepaluu
«uckimoyaromiee NJIN .

IIpencraBneHre BENIECTBEHHBIX YWCEJ B MaMSTH KOMIIbIOTEpa. 3Hayalias
4acTh M MOPSAJOK uucliia. Jlmana3oH 3HaYeHUH BeIeCTBEHHBIX umcen. [Ipobiemsl
XpaHEHHsS] BEIIECTBEHHBIX YHCEJ, CBS3AHHBIE C OrPaHUYCHHEM KOJMYECTBA
pazpsaoB. BbiNojiHEHUE omnepanuii ¢ BENIECTBEHHBIMM YMCJIAMHU, HAKOIUICHUE
OIMMOOK MPH BBIYUCICHHSIX.



AJITOPUTMBI U MIPOTPAMMHUPOBAHHE

Omnpenenenne BO3MOXKHBIX pPE3yJbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
VIOPABJICHUS HWCIOMHUTENAMH U BBIYMCIUTEIBHBIX anroputMmoB. OrpejaeneHue
MCXOJHBIX JAHHBIX, MPU KOTOPHIX AJITOPUTM MOXKET 1aTh TpeOyeMbIil pe3yJbTar.

Oramnbl pelieHusl 3a7ad Ha KoMIbioTepe. MHCTpyMeHTaldbHBIE CpeicTBa:
TPaHCIATOP, OTIANYuK, mpoduiupoBmuk. KoMmuusuus © UHTEpHpeTanus
nporpamMm. BupTyanbHble MallvHebI.

WuTterpupoBanHass cpena pa3paboTku. MeToasl OTIAAKU  IPOTpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmui. OTiagounbii BbIBOA. [lomarosoe
BBITMIOJTHEHUE TTPOrpaMMbl. Touku octaHoBa. [IpocMOTp 3HAUEHUI TEPEMEHHBIX.

S3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl gaHHBIX:
IIEJIOYNCIICHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHBIC, JIOTUYECKHE. BeTBieHus.
Cnoxunble ycinoBus. Ilukaer ¢ ycrmoBueM. Lluxnbsl mo  mepeMeHHOM.
Bzaumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  I[HKJIOB. HBapumaHT  1uKIia.
CocraBieHue IMKIAa C HUCIOJIb30BAaHUEM 3apaHee OMpelesIEHHOTO WHBapUaHTa
IIUKJIA.

JlokyMeHTHpOBaHUE IpOrpaMM. Hcnonb3oBanue KOMMEHTapHEB.
[loaroToBka onucaHus IPOrpPaMMbl U HHCTPYKITUH JJIs TTOJIH30BATEIS.

Anroput™Mbl 00paOOTKH HATYpaJIbHBIX YUCEN, 3aIIMCAHHBIX B MO3UIIMOHHBIX
CUCTeMaxX CYHUCJIEeHMs: pa3OMeHHe 3amucu 4Yucjia Ha OTHeNbHble HUQpHI,
HaXO0XJCHUE CYMMbl W TIpoU3BeACHUS UU(Dp, HAXOKACHHE MaKCUMAaIbHON
(MUHUMAJIBHON) TIU(PHI.

Haxosxnenue Bcex MpOCTHIX YKCEN B 3aJlaHHOM auanasone. [IpeacraBnenue
yuclia B BUJe HaOopa MPOCTHIX COMHOXHUTENEH. AITOPUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

OO6paboTKa JaHHBIX, XpaHsamuxcs B (aitnax. TekcToBble U NBOWYHBIE (Qailiibl.
daiinoBeie TIepeMeHHbIe ((daiimoBbie ykazarenu). Urtenue u3 (aitma. 3amuce B
(aii.

Pazbuenue 3amaun Ha noazanaun. [loamporpammel (mporeaypsl U GYHKIUN).
Pexypcusi. PexkypcuBHble 00bekThl ((pakransl). PekypcuBHble mpouenypbl u
¢bynakuuu. Mcronb3oBanue cTeka JjIsl OpraHU3allii PeKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHgapTHOW OMOIMOTEKH S3bIKAa MPOTrpaMMHUPOBAHUS.
[lonknrouenne  OMONMOTEK  MOAMPOrpamMM  CTOPOHHUX  IPOU3BOAMUTENEH.
MonaynbHBINA IPUHITUI TOCTPOSHUS TPOTPAMM.

UYucnennele MeTonbl. TouHoe U NpUOIMKEHHOE pelIeHUs 3aJayu.
YucrieHHbIE METOJIbI pelIeHUsl YPaBHEHUI: METO]] iepe0opa, METO 1 MOJIOBUHHOTO
nenenus. [Ipubnmk€HHOE BBHIYMCIEHHME [JIMH KPUBBIX. BbluncieHue rmomaaei
buryp Cc TOMOIIBIO YHUCICHHBIX METOMOB (METOJA MNPAMOYTOJIHHUKOB, METOJ]



Tpanenuii). Ilouck wmakcumyma (MUHUMyMa) QYHKIUM OJHOW TEepEeMEHHOM
METOJIOM MOJIOBUHHOTO JCJICHHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIMU  s3bIKA
IPOrpaMMHUPOBaHUS JJi1 00pabOTKH CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: TMOJACYET KOJMYECTBA TMOSBICHUH CHMBOJIAa B CTPOKE,
pa3OueHrne CTPOKM Ha CJIOBa MO MPOOETbHBIM CHUMBOJIAM, TOUCK MOACTPOKU
BHYTPU [IaHHOW CTPOKH, 3aM€Ha HaWJAEHHOW TMOJCTPOKH Ha APYTYIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aiipaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusiM. [IpeobpazoBanue yrciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TOCHEAOBATENBHOCTH 4HceNl. Bpruncienne 0000MIEHHBIX
XapaKTePUCTUK AJIIEMEHTOB MAacCHBAa WJIM YHCIIOBOM MOCIEN0BATEILHOCTH (CYMMBI,
NPOU3BEICHHS, CPEIHEro apupMeTHYecKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YAOBIETBOPSIONINX 33JaHHOMY YCJIOBHIO).
JInHENHBIM MOUCK 3aJaHHOT0 3HAYEHUSI B MACCHBE.

CoptupoBka oHOMEpHOro MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOA
nmy3bIpbKa, METOJ] BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka MaccuBa (anroputm QuickSort). JIBomuHBI TOMCK B
OTCOPTHUPOBAHHOM MAaCCHUBE.

JIBymepHbIE MacCUBBI (MaTpuIlbl). AJTOPUTMBI O00paOOTKH JIBYMEPHBIX
MAacCCHBOB: 3aII0JIHEHHE JIBYMEPHOI'O YMCIOBOTO MAaCCHBA 10 3aJJaHHBIM ITpaBUiaM,
MOMCK DJIEMEHTa B IBYMEPHOM MAcCHBE, BBIUMCICHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYyMEPHOT'O0 MacCHBa.

NudopMmanmoHHbie TEXHOJIOTMH

TexcroBeiii mporieccop. PemaktupoBanue u ¢opmatupoBanue. [IpoBepka
opdorpadun u rpammatukud. CpencTBa TOHWCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnonws3zoBanue  ctuiieid.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHockH, ornaBieHue. KomektuBHas paboTra ¢ JOKyMEHTaMH.
HNHCTpyMEHTBI pelieH3upOBaHUsl B TEKCTOBBIX Ipolieccopax. O0iauyHbie CEPBUCHL.
HenoBas mnepenucka. Pedepar. IlpaBuna uuTUpoBaHUS HUCTOYHHKOB U
opopmiieHuss Oubmuorpadguyecknx ccouiok. OdopMmiieHue crucka JUTepaTyphl.
3HaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TekcTa. TeXHWYeckue CpelcTBa BBOJA
Tekcta. CHelnuaniu3upoBaHHbIE CPEACTBA PENAKTHUPOBAHUSA MAaTEMAaTHYECKHUX
TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3aJlayd aHaIM3a JaHHBIX: MPOTHO3UPOBAHUE,
KkIaccuuKkalms, KilacTepusanus, aHainu3 OoTkiIoHeHuil. [locrnenoBaTeabHOCTD
pelIeHus 3a7ja4y aHaju3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KayecTBa JIAHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKUe JAaHHBIX,
BU3YaJIU3allusl JaHHBIX, HHTEpIpeTanus pe3ynbratoB. [IporpamMMubie cpencTsa u



UHTEPHET-CEPBUCHI J1JI1 00pabOTKU M Tpe/ICTaBleHUsl JaHHBIX. bosbiine naHHbIe.
MamnHoe o0yuyenue. HTemekTyaapHbli aHaIU3 JaHHBIX.

AHanu3 JTaHHBIX C TOMOIIBIO DJIEKTPOHHBIX TaOJuIl. BbrunciieHne CyMMBl,
cpenHero apupmMeTu4ecKoro, HauOobIIero (HAMMEHBIIIET0) 3HAUYCHUS JUaNa30Ha.
Borunciienne kosd@uiimeHTa KOppensiuu ABYX psAaoB AaHHbIX. [locTpoenue
CTONOYATHIX, JHMHEMYaTbIX W KPYyroBbix auarpamm. [loctpoenue rpadukos
byukuuid. [Togbop muHUM TpeHaa, pelIeHne 3a1a4 MPOrHO3UPOBAHUSI.

YucrnieHHOE pellleHHe YpaBHEHUH C TIOMOIIBI0 MMOJ0opa mapameTpa.
OnTumuzanus Kak MOMCK HAWIIYYILEero pelIeHusl B 3aIaHHbIX yciaoBusx. Llenepas
byHKuMA, orpaHuyeHus. JIokadpHble U TJIOOQJIBHBIH MHUHHUMYMBI I€J€BOM
¢bynkuuu. Pemenue 3a1ay onTUMHU3AIUMU C TTOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KIJACC

TeopeTnyeckne 0CHOBbI MHPOPMATHKH

TeopeTnueckne MOAXOABI K OIEHKE KoJuuecTBa HWHGOpMAIMU. 3aKoH
agautuBHOoCcTU HH(opmanuu. Popmyna Xapriau. MapopManus M BEpOATHOCTS.
®opmyia [llenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. Anroputmel cCxkaTusi JAHHBIX C TMOTEPSIMU. Y MEHBIICHUE
IyOuHBI KoaupoBaHus 11BeTa. OCHOBHBIE HjaeH anropuTMoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepefayud  oT
MHPOPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHayla CBSI3U. [IpuuuHBI
BO3HMKHOBEHHUS OIIMOOK TMpu Tmepefadye JaHHbIX. Konbl, MO3BOJSIONINE
OOHapy>XMBaThb W HUCIPABJIATh OIMOKHM, BO3HUKAIOUIME TPH Tepenaye JaHHBIX.
Paccrosaue Xsmmunra. Koguposanue ¢ nmoBropeHueM 0utoB. Koapl XaMmuHra.

Cuctembl. KoMIIOHEHTBI cuCTEMBl M HUX B3aumoneiicTBue. CUCTEMHBIN
addekr. Ynpapienne kak nHGOpMaIMOHHBIN mporiecc. OOpaTHast CBS3b.

Mopgenn n monenupoBanue. Llens moxenupoBanus. COOTBETCTBHE MOENH
MOJIETUPYeMOMY OOBEKTY WM Tpolieccy, Len MoJeaupoBanus. dopManuzaims
NPUKJIAJHBIX 3a7a4.

[IpencraBienne pe3yiabTaTOB MOJEIUPOBaHUS B BHUAE, YIOOHOM IS
BOCHIPUATHS YeJIOBEKOM. [ 'paduueckoe npeAcTaBieHne JaHHBIX (CXEeMBbl, TaOJIHIIbI,
rpadukn).

I'padsl. OcHoBHbIe noHATHS. Buasl rpagos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHUI], CIHCKOB CMEXKHOCTU. PemeHune
AITOPUTMUYECKUX 3a/a4, CBS3aHHBIX C aHaimu3oM TpadoB (IOCTpOCHHE
ONTUMAJIBHOTO IYTH MEXIy BeplIMHaMu rpada, ompeneseHrue KoJIudecTBa
pa3IMYHBIX NyTEeHd MEXAYy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



Hepesbs. bunapnoe nepeBo. JlepeBbst moucka. CrocoOsl 00xoja aepena.
[Ipencrasienne apudMeTHUECKUX BhIpAXKEHUN B BUJE JepeBa. JIUCKpeTHbIE UTPHI
JIBYX UTPOKOB ¢ nosHoi nHdopmarnuent. [loctpoenue nepesa nepedbopa BapuaHTOB,
ONKMCAHKUE CTPATETHH UTPhI B TAOIMUYHON (hopMe. BHIUTPHIIITHBIE U IPOUTPHILITHBIE
NO3ULINH. BBIMTPBIITHBIE CTPATETHH.

CpencTtBa UCKYCCTBEHHOTO MHTEJUIEKTa. CepBHUCHl MAIIMHHOTO IMEPEBOJA U
pacno3HaBaHusg ycTHOM peun. KorHUTHBHBIE cepBUCHL. MneHTudukanus u mouck
N300paKeHUH, pacrio3HaBaHHE JIULL. Camoobyyaroruecs CUCTEMBI.
HcKkyccTBEHHBIM MHTEIUVIEKT B KOMIIBIOTEPHBIX UIpax. Mcmosib3oBaHHE METONIOB
MCKYCCTBEHHOTO MHTEIJIEKTa B OOydalmux cucremax. lMcnonb3oBaHue MeETOIO0B
MCKYCCTBEHHOTO MHTEJUIEKTa B poboToTexHuke. MHTepHeT Bemiel. [lepcrniekTuBbl
pPa3BUTHSA KOMIIBIOTEPHBIX UHTEIJIEKTYaNIbHBIX cucTeM. HeilpoHHBIE CETH.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

Qopmann3anus — NOOHATHS — anroputMma.  MammHa  TeropuHra  Kak
YHHUBEpcabHas MOJEIb BerunciieHul. Teszuc Yépua—Trropunra.

Onenka CIIOXHOCTH BbhlUMcIeHUN. BpeMs paOoTel U 00BEM HCMONB3YyEMOi
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JAaHHbIX. OneHka
ACUMIITOTUYECKOM CIIOKHOCTH ~QITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHON
cnoxHoctu. IlepeGopHbie anroputmbl. [Ipumepbl pa3TUYHBIX —AJITOPUTMOB
peleHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO0 CIOKHOCTb.

[louck mOpoCTHIX YHCENl B 3aJaHHOM JUAaNa30HE C IMOMOIIBI aJIrOpUTMA
«penieto DparocheHar.

MHuoropa3zpsaHbie Leble Yucia, 3a1a49u JIIMHHONW apru(METHUKH.

CnoBapu (accouuaTUBHBIE MAacCCUBBI, OTOOpakeHMs).  XO3II-TaOJIUIIBI.
[locTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPs ISl 33JaHHOTO TEKCTAa.

Crekn. AHanu3 MPaBUIBHOCTH CKOOOYHOIO BBIpaKeHMs. Boluncienue
apu(PMETHIECKOTO BhIPAKEHUS, 3alIMCAHHOTO B TOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3zoBanue ouepeau Jjisi BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHMHMMAJIBHOTO OCTOBHOTO JE€peBa
B3BEIICHHOT'O CBSI3HOI'O HEOPUEHTHUpOBaHHOro rpada. KoiaumdecTBo pazimyHbIX
nyTel MeXy BEepIIMHAMH OPUEHTUPOBAHHOTO AlUKINYECKOro rpada. AJropuTMm
JIeKCTpBHI.

HepeBbs. Peannsanusa nepeBa ¢ NOMOILIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapubie) aepeBbsi. I[locTpoeHue paepeBa Uisl 3aJaHHOTO apUPMETUUECKOTO
BhIpaXkeHUsl. PekypcuBHbBIE alropuT™Mbl 00xoja jaepeBa. Mcmonb3oBaHue cTeka u
ouepeau st 00xo/1a 1epena.

JluHaMH4YeCcKOE MPOrpaMMHUpPOBAHME KaK METOJl pElIeHus 3aJad ¢
COXpPaHEHHEM TNPOMEKYTOUHBIX PE3YIbTATOB. 3aJauH, PEIIa€Mble C MOMOILIBIO



JUHAMUYECKOTO TPOrPaMMHPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH,
NOJICYET KOJINYECTBA BAPUAHTOB, 33J1a4l ONTUMHU3ALUU.

[lonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHUU. OOBEKTHI U
kiaccel. CBoMCTBA M METOAbI 00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAIN3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO TOJXOJIA.
WNukancynsius, Hacjae0BaHUe, MOTUMOPHU3M.

Cpensl ObicTpoii pazpaboTku mporpamm. [IpoektupoBanue wuHTEpdeiica
noyib3oBarensd. Mcmonb30BaHWE TOTOBBIX — YIPABIAEMBIX  3JEMEHTOB IS
noctpoeHust uHTepdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lonsitue o  mapagurmax
IpOrpaMMHUPOBaHMUS.

NudopMmanmoHHbIe TEXHOJIOTMH

Otanbl  KOMIBIOTEPHO-MATEMAaTHUECKOTO  MOJIECIIMPOBAHUS:  MMOCTAHOBKA
3amauu, pa3paboTka  MOJENH, TECTUPOBAHHUE  MOJIETH, KOMIIBIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJIEIUPOBAHUS.

Jluckpetnzauuss 0OpH MaTEMAaTUYECKOM MOJEIUPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MogenupoBanue JBIKEHUs. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuyeckue  MOAEIM B JKOHOMHUKE.  BbIYMCIUTEIBHBIE
AKCHEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3yJabTaTOB SKCHEpUMEHTAa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX MApaMeTPOB MOJCIHPYEMBIX OOBEKTOB M  IPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN MO pe3yJibTaTaM dKCIIEPUMEHTA.

BepositHocTHeie  mopenu.  Metoasl  Monte-Kapno.  MMurtaumonHoe
mMonenupoBanue. CUCTEMBI MACCOBOT'O 0OCITYKIUBAHUS.

TaGmuunble (pensuMOHHBIC) 0a3bl JaHHBIX. Tabnuia — TpeJAcCTaBICHUE
cBelleHHii 00 OOHOTHMHHBIX OoOBekTax. Iloie, 3ammcek. Kmrou tabauimel. PaboTa ¢
roroBoil 0a3oil naHHbIX. 3anoigHeHue Oa3bl AaHHbIX. [louCK, copTUpOBKa WU
buabTpanus NTaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpoChl C MapaMeTpamu.
Boluncnsiemble mojs B 3ampocax.

MmuoroTtabnuynbie 0a3bl JaHHBIX. THIBI CBs3€dl MeXIy TaOIuIamu.
Buemnuii kimrod. LlenocTHOCTh 6a3bl TaHHBIX. 3aMpOChl K MHOTOTa0JIMYHBIM 0a3aM
JAHHBIX.

NuTepHeT-nipuiioxkenus. [IoHsITHE 0 CEpBEPHON M KIIMEHTCKOW YacTsX CauTa.
TexHOMOoTHs «KIMEHT — CEpBEP», €€ NOCTOMHCTBA U HEAOCTATKU. OCHOBBI fA3bIKA
HTML wu kackamapix Tabmun ctwier (CSS). Crenapuu Ha s3sike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

Pa3memenne BeO-caiiToB. Yciayra XxocTuHTa. 3arpys3ka (haijioB Ha CauT.

BBon m300paykeHUi C HCMONB30BAHUEM PA3NIUYHBIX ITUGPOBBIX YCTPOUCTB
(dpoBbIX (PoToanmapaToB U MHUKPOCKOIIOB, BHJIEOKaMep, CKAaHEPOB U APYTUX



ycTpoiictB). I'padnueckuit pexakrop. Pazpemenne. Kagpuposanue. McnpaBinenue
nepcrnektuBbl. ['mcrorpamma. Koppekuust  ypoBHEW, KOPpPEKIMsS  IIBETA.
OOGecuBeunBaHue IIBETHBIX M300pakeHuid. Perymb. PabGota ¢ obmactsamu.
OWIbTPHI.

MHorocnoiinbie n300paxkeHusi. TekcroBele ciou. Macka cnosi. Kananbl.
Coxpanenue BblaenaeHHON obOsactu. [loaroToBka WTIOCTpaluii aJis BeO-CallToB.
AHUMUPOBaHHBIE U300paKEHUS.

Bekropnass rtpaduka. IlpumutuBel. M3MeHeHHe moOpsaKa dSJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbsie. @opmaTbl BEKTOPHBIX
pucyHKOB. Vcnonb3oBaHue KOHTYPOB. BekTopuzaliys pacTpoBbIX H300paKeHUH.

[IpyHIUIIBI  TOCTPOCHUSI W PEAaKTUPOBAHUS TPEXMEPHBIX  MOJIEINECH.
Cerounble Monenu. Marepuansl. MojaeaupoBaHHE HMCTOYHUKOB OCBEIICHUS.
Kamepsl. AngutuBHble TexHojoruu (3D-mipuntepsl). [loHsiTHe O BHUpTyaabHOU
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INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBI 110
MHO®OPMATUKE (YIJIYBJIIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

JImdHOCTHBIE  pe3yibTaThl  OTPa)KalOT TOTOBHOCTH M CIIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEW MO3UIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTAlMil, MO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTAM  POCCHUHCKOIO
oOIIeCTBa, paclIMpPeHNe KU3HEHHOI'O OMbITa M OMBITa JEATEIBHOCTH B MPOIECCE
peanu3anuu  CpeACTBAMU  y4yeOHOro TMpeAMEeTa OCHOBHBIX  HampaBlICHUI
BOCITUTATEIIbHOU JIESITEIIBHOCTH.

B pesynbraTe wu3ydeHus HHPOPMATUKU HA YpPOBHE CpPEIHETO OOIIETo
oOpa3oBaHus y oOydaromierocsi 0yayT c(OpMUPOBaHBI CIEAYIONINE JTHUYHOCTHBIE
PE3YIBTATHI:

1) rpa:xaaHCKOT0 BOCIIMTAHMS:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHAa U TpaBOMOpsSAKa,  COOJNIOJIEHHE  OCHOBOIIOJIATAIOIIUX  HOPM
MH(GOPMAIIMOHHOTO MpaBa U HH(GOPMAIIMOHHON O€30MaCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSITh HMACOJIOTMM JKCTPEMHU3MA, HAI[MOHAIU3MA,
KCeHO(hOoOUH, AUCKPUMHUHAIMU IO COLMAIBHBIM, PEJIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM MPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UICTOPUUECKOMY HaCJIEAUI0, TOCTUREHNAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHHUE 3HAaUeHHs] HHPOPMATUKHU KaK HAYKH
B )KM3HU COBPEMEHHOTO OOIIECTRA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMI0 U IMPUHUMATh OCO3HAHHBIE peEIIeHUS,
OPUEHTHPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETUYECKOE OTHOLICHHE K MHpPY, BKIIOUYasl JCTETUKY HAy4yHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCIIPMHUMATH pa3JIMYHble BUIBI HCKYCCTBA, B TOM YHUCIE
OCHOBAaHHOTI'O Ha HCIOJIb30BaHUU WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh  370pOBOTO M Oe3omacHoro  obOpasza  JKHU3HH,
OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY 3/I0POBBIO, B TOM YHUCJIE 3a CYET



coOmroieHuss TpeOoBaHUI 6€30MacHON KCIUTyaTallud CPEACTB MH(OPMAIMOHHBIX
Y KOMMYHHKAlIHOHHBIX TEXHOJIOTHII;

6) Tpy10BOro BOCIMTAHMS:

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTD;

uHTepec K cdepam MpodecCHOHANBLHON AESTENbHOCTH, CBA3AHHBIM C
MHPOPMATUKOM, MPOrpaMMUPOBAaHUEM U HH(POPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTIKEHHUSX HAYKW HMH(DOPMATUKM U HAYYHO-TEXHHUECKOTO
nporpecca, yMeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE )KHU3HEHHBIE TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 U CaMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

OCO3HaHHE TJI00aIBHOTO XapakTepa JKOJIOTMUECKHX MpoOJjeM M MmyTed ux
pelieHusi, B TOM YHCIE C Y4€TOM  BO3MOXKHOCTEH  HMH(OpMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAYKH, AOCTH)KEHHUSIM HAyYHO-TEXHHUYECKOIO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MIOHUMAHUSI POJIU MHOOPMAIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB M HMH(POPMAIIMOHHBIX TEXHOJOTHUH B YCIOBHUSAX
1 poBoi TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOTO 00IIEeCTBA;

OCO3HAaHHWE LEHHOCTH HAYYHOH JAESATEIbHOCTU, TOTOBHOCTh OCYIIECTBISATH
IPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITENbHOCTh MHANBHUIYAJIbHO U B TPYIIIIE.

B mpouecce OOCTHMXKEHUS JIMYHOCTHBIX PE3YIBTATOB OCBOECHHUS MPOrPAMMEI
no wuHPOpMATUKE Yy OOYYarOIIUXCS COBEPUICHCTBYETCS  AMOIIMOHAIBHBIH
UHTEIJJIEKT, MPEeANoararomii copMupoBaHHOCTD:

CaMOPETYJIMPOBAHUsA, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJanTUpPOBAThCS K
HMOIMOHATEHBIM U3MEHEHUSIM U TMPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMH, BKIIOYAKOUIEH CTPEMJICHHE K TIOCTMKEHHUIO LEIU U
yCcHexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE [IE€MCTBOBATh, HCXOAS M3 CBOMX
BO3MOYKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIFHOE COCTOSIHUE
IPYTUX, YYUTBIBATH €r0 MPU OCYIIECTBICHUH KOMMYHHKAIIMU, CIOCOOHOCTh K
COUYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3peiiaTh KOHMOIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATbHI

B pesynbraTe wu3ydeHus HHPOPMATUKU HA YpPOBHE CpPEIHETO OOIIETo
oOpa3zoBaHus y oOyuaromerocss OyayT c(QOpMUPOBaHBI MeETanpeaMeTHbIE
pE3yNbTAThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JIEUCTBHUSIX, @ UMEHHO —
NO3HABaTeIbHBIE YHUBEpCAJbHbIE Yy4eOHBbIE JEWCTBUA, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIE Y4YeOHBIE NEUCTBUS, PETYISITUBHbIE YHUBEpCAIbHbIE Y4ueOHbBIC
JENCTBUS, COBMECTHAS JESATEIHHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE TeiicTBUSA

1) 6a30Bble JJOrHYecKHe JeCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyaJlM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIUBaTh CYIIECTBEHHBIH NPHU3HAK WM OCHOBAaHHS IS CpPaBHEHWS,
KJ1accuuKaIuu 1 0000IIeHHUS;

OTPENENATh 1M JeATCIIbHOCTH, 3a7aBaTh IMMapaMeTpbl U KPUTCPUH WX
JIOCTHIKEHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paCCMaTPUBACMBIX SIBIICHHSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIN3a HMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JISATEIILHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIIEHUBATh PUCKHU MOCTEICTBUM IEATEILHOCTH;

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  PpeabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEaTHUBHOE MBIILJICHUE MPU PEIIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U ITPOCKTHOH NIeSITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus MpoOsieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYIIECTBJIATh Pa3IMYHbIE BHJBl JIEITCIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHUS, €ro HHTEPNPETalHH, MPeoOpa3OBaHUI0O U TMPUMEHEHUIO B PA3TUIHBIX
y4eOHBIX CHUTYyalUsX, B TOM 4YHCIICE TPU CO3JAaHUU Y4YEOHBIX U COLHAIBHBIX
IIPOCKTOB;

dhopMUpOBaTh HAYUYHBIN TUI MBIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHATUSIMHU U METOJAMU,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0Opa3OBaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYaIUsAX;



BBISIBIIITh MTPHUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlW3WpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHHs, HaXOJWTh apryMEHThI IS JO0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE€ PpEHICHUS 3aJa4yd  pPe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHUE B HOBBIX
YCIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IICJICHANIPABICHHBI TOUCK TIEpEeHOCa CPEACTB M CIIOCOO0B
AeHCTBHS B MPO(EeCCHOHAIBHYIO CPELy;

YMETh IMEPEHOCUTh 3HAHWS B IMO3HABATEIBHYIO W MPAKTHYECKYIO OOJacCTH
KHU3HEICITCITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, TpeIaraTh OPUTHHAIBHBIC TMOAXOABl U pPEUICHUS,
CTaBHUThH MPOOJIEMBI M 33/1a49H, TOIYCKAIONINE aTbTEPHATHBHBIC PEIICHHUS.

3) paboTa ¢ undopmaumeii:

BJIaJIETh HABBIKAMH TIOJTyUeHUS] HHPOPMAITUH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITETLHO ~ OCYIIECTBISITh  TOWCK,  aHallM3, CHCTEMaTU3aluio |
MHTEPIpETaInio HHGHOPMAIIUU PAa3INIHBIX BUIOB U (OPM TIPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3IMYHbIX (dopMarax ¢ yUETOM Ha3HAUCHUS
UHpOpMAIIMK W  [EJICBOW  ayJAWTOpUH, BBHIOMpas ONTUMAIbHYIO  (Qopmy
TPEICTaBIICHUS U BU3YAJIU3AIINN;

OILIEHWBATh JIOCTOBEPHOCTh, JICTUTHMHOCTh HH(OpMaImu, €€ COOTBETCTBUE
MPaBOBBIM M MOPATbHO-3THYECKUM HOPMaM;

UCTIOB30BaTh  CpelcTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PENICHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHW3aI[MOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, PECypCOCOEpPEeKCHHs, TMPAaBOBBIX H  OTHYECKUX HOPM, HOpPM
nH(OPMAIIMOHHON 0€30MacHOCTH;

BIAJIETh  HABBIKAMH  pACIO3HABAaHWS W 3alIUTHl  HWH(pOpMAIHH,
MHPOPMAITMOHHOM 0€30MacCHOCTH JIMYHOCTH.

KomMmyHuKkaTHBHBIE YHHBepPCcAJIbHbIe YUyeOHble 1eiCTBUA

1) o6menme:

OCYIIECTBJISITh KOMMYHHKAIIMH BO BCeX cepax KU3HMU;

pacrio3HaBaTh HeBepOajbHBIE CpEJCTBA OOINEHUS, ITOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, PACIO3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallud u
CMATYATh KOH(JIUKTHI;

BIAJETh  PA3JIUYHBIMU  criocobamMu  OOIIEHWs] ¥ B3aUMOJICUCTBUA,
apTyMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYAIUH;



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHAas JAesSITeJIbHOCTD:

MOHUMATh W MCTOJb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYaJTbHOU
paboTHI;

BBIOMPATh TEMAaTHKY U METOJBl COBMECTHBIX JCHCTBHM C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO UieHa KOJIUICKTHURA;

NpPUHUMATh IEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHCTBHS MO HMX JOCTHKEHUIO: COCTABIATH IUIaH JEWCTBUH,
pacrpenensTh pojau ¢ Y4ETOM MHEHHMM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHUBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbBI B
OOIIMIA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHIM;

npejyiaraTb HOBBIE TIPOCKTHI, OIEHUBATh UJEH C TO3UIMA HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTpPATETrHYECKOe TIOBEJEHUE B Pa3IUYHBIX
CUTYAITUSX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHUE, OBITh HHUITUATUBHBIM.

PerynsiTuBHbIe YHMBepcaJbHbIe YieOHbIe JeiCTBUSA

1) camoopranusanus:

CaMOCTOSATEIFHO OCYIIECTBISATh MO3HABATEIBHYIO JESITENbHOCTh, BBISABIATH
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aud B 00pa3oBaTeIbHOMN
NEeSITEBbHOCTH U )KU3HEHHBIX CUTYallUAX;

CaMOCTOSATEJILHO  COCTABJISITH IUJIaH  pEIIeHus MOpodiemMbl ¢ Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOUYTEHUH];

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX NMPENOUYTEHUI;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO HIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJaJIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKcHud Kak  OCO3HAHMS
COBEpIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, WX pPe3yJIbTaTOB U



OCHOBaHM, MCIOJB30BaTh MPUEMBI pedIeKCUU NI OLIEHKH CUTYyallMH, BbIOOpa
BEPHOTO pelIeHUS;

OLICHMBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIKEHHIO;

NPUHUMATh MOTHUBBI M AapryMEeHTBl JAPYIMX TpPH aHalu3e pe3yJbTaToB
TSI TEIHLHOCTH.

3) npuHsaTHS ce0s U APYTrux:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

B mnponecce uzyuenus kypca MHGOPMATHKH YriyOoJ€HHOro ypoBHS 6 10
Knacce oOydaromMMHUCS  OyOyT  JOCTUTHYTBHI  CJENYIOLIUME  MpPEeIMETHBIE
PE3YIBTATHI:

BJIaJICHHE TPEJICTABICHUAMH O poJId MHGOPMAIMK M CBA3AHHBIX C HeEH
NpOIECCOB B TPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUIMHU «HUHPOpMALUIY,
«MHQOPMALIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhHexT», «MHPOPMAIIMOHHAS] CUCTEMAY, «CHCTEMa YIIPABICHUS»;

BIaJICHHE METOJaMH TMoucka uHbopmaimu B ceTd WHTepHET, yMmeHue
KPUTHUYECKHU OLICHUBATh WH(OPMAIINIO, TTOJIYYeHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJIbIIME JaHHBIE, MPUBOJUTH MPUMEPHI
UCTOYHUKOB MX TOJYYEHUS W  HAOpPABJICHUS  HCMIOJb30BaHUSA, YMEHHE
KJaccu(UIUPOBATh OCHOBHBIE 3a/lauyd aHallu3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJaccuukarms, KJlacTepusanus, aHaIu3 OTKJIOHEHUH ), MIOHUMATh
MOCIIEIOBATENIbHOCTD PELICHUs 3a7a4 aHaJIu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYMCTKa U OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOEHUE MOJIEIH,
npeoOpa3zoBaHUE JAaHHBIX, BU3YAIM3alUs JAHHBIX, MHTEPIPETALUs Pe3yIbTaTOB;

NOHMMAaHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA U (YHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIbHBIX KOMITBIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HaBBIKAMU PAOOTHI C OMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU TPOrPaMMHOrO0 OOeCHedeHHs] HJisi pelieHus Y4eOHbIX 3ajad  TIo
BBIOpAHHOM crielrain3aluy;

HaJIU4Me MPEACTABICHU O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTAHU3AMU U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 0OmMMUX MNpUHIUNAX pa3paboTKM U (YHKIUOHUPOBAHUS HHTEPHET-
IPUJIOKECHU;



NOHMMaHWe Yrpo3 HHPOPMAMOHHOW O€30MaCHOCTH, HCHOJIb30BAHUE
METOJIOB M CPEJACTB MPOTUBOJEHCTBUA JTHUM yrpo3aM, COOJNIOACHHE Mep
06e30macHOCTH, MPEeIOTBPAIIAIOIINX HE3AKOHHOE PaCIpOCTpaHEHNE MePCOHATBHBIX
JTaHHBIX, COOJIIO/IEHNE TpeOOBaHUI TEXHUKU 0€30MMaCHOCTH U TUTHUEHBI MPU paboTe
C KOMITbIOTEpAMH U JPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPYKEHUS, TOHUMaHHE
IPABOBBIX OCHOB HCIIOJIB30BAHUSI KOMITBIOTEPHBIX IMpOTrpaMM, 0a3 JaHHBIX |
pabotel B ceTn MIHTEpHET;

NOHMMAaHHE OCHOBHBIX MPUHIMIIOB JHCKPETH3ALMU PA3IUYHBIX BHUJIOB
uHbOpMAIIMK, YMEHHE ONpeleisaTh HHPOPMAIMOHHBIM OOBEM TEKCTOBBIX,
rpauyueckux W 3BYKOBBIX JaHHBIX MPH 3aJlaHHBIX MapaMeTpax JUCKPETHU3aluH,
YMEHHUE OIpeAeNATh CPEAHIOI0 CKOPOCTh Tepelaud JIaHHBIX, OIEHUBATH
U3MEHEHHE BpPEMEHHU Iepefadyd NpU H3MEHEHHH WH(GOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTePUCTUK KaHaJa CBS3U;

YMEHHUE MCIIOJIH30BaTh MPU PEIICHUH 3a/lady CBOWCTBA MO3UIIMOHHOW 3alUCH
Yucell, AITOPUTMA MOCTPOEHUS 3aMMCH YUCIa B MO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBAaHUEM U TIOCTPOCHHMS YHUCIA 1O CTPOKE, COAEp alleil 3amuch
ATOrO0 YHWcia B TMO3ULIMOHHOM CHCTEME CYHCICHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHHUE BBIMOJIHATh apuPMETHUYECKUE OIepalud B TO3UIMOHHBIX CHCTEMax
CUMCIICHUS;

YMEHHUE BBIMOJHATH NMPeoOpa30BaHUs JIOTMUECKUX BBIPAKEHHM, HMCIOIb3YS
3aKOHBI aiureOpbl JIOTUKHA, YMEHHE CTPOUTH JIOTHYECKOE BBIpAKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAaJIBHBIX (pOopMax Mo 3aJaHHOUN Tabmuie
UCTUHHOCTH, HCCJIENOBaTh O0JacTh MCTUHHOCTH BBICKA3bIBAHMSI, COAEPIKAIIETO
nepeMeHHbIe, PelIaTh HECIOKHBIE JIOTHUECKUE YPABHEHUS U CUCTEMbl YPaBHEHHI;

NOHMMaHHe O0a30BBIX aJIrOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
nHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHUS, HAXOXICHHUE
BCEX MPOCTHIX YKCEJ B 33JJaHHOM Juana3oHe, 00paboTka MHOTOPA3PSAHBIX LETbIX
YrCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHUE ONpPEeNeNsATh CI0KHOCTh HM3y4aeMbIX B Kypce 0a30BbIX allFOPUTMOB
(cymMMHpoBaHUE JJIE€MEHTOB MaccuBa, COPTUPOBKAa MaccHBa, HepeOOpHbIe
QJITOPUTMBI, IBOMYHBIA TIOMCK) U MPHUBOJIUTH MPUMEPHI HECKOJBKUX aIrOPUTMOB
pPa3HOM CIOXKHOCTH JIJISl PEIICHUs OTHON 3a/1auu;

BJIa/ICHHE YHUBEPCAIbHBIM SI3BIKOM IMPOTrPaMMHUPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHussMH O 0a30BbIX THUIAX JAHHBIX WU
CTPYKTypax JaHHBIX, YMEHUE UCIOJb30BaTh OCHOBHBIC  YIPABISAIOIINE
KOHCTPYKIIMHM, YMEHHE OCYIIECTBISATh aHaIW3 NPEIJIOKEHHON MpOorpamMMbl:
OTIpEIENIATh PE3YNbTAThl Pa0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JaHHBIX,
OTIpeeNsATh, NMPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX



PE3YNIbTATOB, BBISBISATH JAaHHBIE, KOTOPblE MOTYT MPHUBECTH K OIIMOKE B padore
nporpaMmbl, GOPMYIUPOBATH NMPEIIOKEHUS M0 YIAYUIICHUIO TPOrPAMMHOT0 KO/1a;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
JE€MOHCTpPAllMOHHBIE MaTEPHUAJIbI C UCTIOJIB30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
POrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHUE UCIOJIb30BaTh AJEKTPOHHBIE TaOJIUIIBI ISl aHaINU3a, IPEICTaBIeHUs
U 00paboTkM  JaHHBIX  (BKJIIOYAs  BBIYUCICHHE  CYMMBI,  CpPEIHETO
apu(pMETHIYECKOro, HauOOJIBIIET0O W  HAUMEHBIIET0 3HAYCHUH, pelIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEUICHHUs, MOAOOp JUHUU TPEHJIA, PEIIeHHE
3aJ1ay IPOrHO3UPOBAHMS).

B mnponecce uzyuenus kypca MHGOpPMATHKU YriayOJn€HHOTO ypoBHS 6 11
Knacce oOydaromMMHUCS  OyIOyT  JOCTUTHYTBHI — CJEAYIOLUME  MpPEeIMETHbIE
PE3YNIbTATHI:

YMEHUE CTPOUTh HEPaBHOMEpHBIE KOBI, JOMYyCKAIOUMe OIHO3HAYHOE
JIEKOAUpOBaHUE CcOoOoOIeHn (TIpeUKCHbIE KOJbI), MCIOJIb30BaTh MPOCTEHIITNE
KOJIbl, KOTOpPBIE TTO3BOJISIIOT OOHAPYKUBATh W UCIPABIATh OMIMOKH MpPU Mepeaade
JaHHBIX, CTPOUTH KOJ, O0ECTEeUMBAIOMIMN HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUsI TMPHU M3BECTHOM YACTOTE CHUMBOJIOB, MOSICHSATH MPUHIIMITBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS JaHHBIX;

YMEHHUE pellaTh alrOpUTMUYECKHE 3a7auM, CBSI3aHHBIE C aHAIU30M TpadoB
(3amauM  TOCTPOCHMSI ONTHUMAJIBHOIO TYTH MEXIYy BepuIMHamMu rpada,
ONpeJeNIeHHs] ~ KOJMYeCcTBa  Pa3jIM4HBIX  MyTell  MexAy  BEepIIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYEeCcKoro rpada), yMEHHE HCIOIb30BaTh JIEPEBBsS MPH
aHanM3e W TIOCTPOCHUM KOJOB M JJIA TMpEACTaBiIeHUS apupMETHYECKUX
BBIPQKEHUH, TIPU PEIICHUH 3a]lay MOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBIUTPHIIIHYIO
CTpPATEruIio UTPHI;

yMEHHE pa3pabaThiBaTh W PEaTU30BBIBaTH B BHUJAE IMporpamMm 0a30BbIC
ITOPUTMBI, YMEHHE HCIOJIb30BaTh B MpOrpamMMax [IaHHBIE PA3JIHYHBIX THUIOB C
y4€TOM OrpaHMYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHUH, MPUMEHSTh MpU
pELIeHUH 3a]1ay CTPYKTYPHI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEIH, IEPEBDS),
UCIIOJIb30BaTh 0a30Bble OMNEpallid CO CTPYKTYpaMH JIaHHBIX, HPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE MOANPOTPaAMMBI sl 0OpaObOTKU YUCIOBBIX JAHHBIX
M CHMBOJBHBIX CTPOK, HCHOJB30BaTh MPHU pa3pabOTKe MporpamMm OUOIHOTEKH
HNOJIMporpamMM, 3HaTh (YHKIHMOHAIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIbHBIX
CPEIICTB Cpelbl pa3pabOTKH, YMEHHE HUCTIOIb30BaTh CPEJCTBA OTIIAKHU MPOTPAMM B
cpelie MporpaMMHUpPOBaHUs, YMEHHUE TOKYMEHTUPOBATH MPOTPAMMBI;

yYMEHHUE CO3/1aBaTh BEO-CTPAHMUIIBL;



BIaJICHUE OCHOBHBIMH CBEACHHSAMH O 0a3zax JaHHBIX, HX CTPYKTYpe,
CpeICTBaX CO3MaHHMS W PAOOTHl C HHUMH, YMEHHE HCIIOJIb30BaTh TaOJIUYHbIC
(pensioHHBIC) 6a3bl JAHHBIX (COCTABIIATH 3aIPOCHI B 0a3aX JaHHBIX, BHITOIHSITH
COPTHPOBKY M TOWCK 3amuiceil B 0a3e NaHHBIX, HAIMOJIHATH pa3paboTaHHyO 0azy
TaHHBIX) U CIIPABOYHBIC CHCTEMBI,

YMEHHE WCTIOJIB30BaTh KOMITBIOTEPHO-MAaTEeMAaTHIECKUE MOICIN JJIs aHAJIN3a
OOBEKTOB M TIPOIECCOB: (OPMYIUPOBATH II€Nb MOJCITUPOBAHUS, BBITIOIHAITH
aHallM3 pe3yJIbTaTOB, TMOJYYCHHBIX B XOJ€¢ MOJCIUPOBAHUS, OIEHUBATH
COOTBETCTBHE MOJCIH MOJIEIHPYEMOMY OOBEKTY WIJIH IPOIECCY, MPEICTaBIATH
pe3yabTaThl MOJICTUPOBAHUS B HATJISAHOM BUJIC,

YMEHHE OpraHW30BBIBATh JIMYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCTIOJh30BAaHUEM PA3UYHBIX CPEICTB HU(MPOBBIX TEXHOJOTUH, TMOHUMaHHE
BO3MOXKHOCTEH IU(MPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, MH(PPOBBIX
00pa30BaTeIbHBIX CEPBUCOB;

MIOHMMaHUE OCHOBHBIX MPHHIIUIIOB PaOOThI, BO3MOKHOCTEH M OTpaHUYCHUS
PUMEHEHUS] TEXHOJIOTMI MCKYCCTBEHHOTO HMHTEIUIEKTAa B Pa3IMYHBIX 00JACTX,
HAJIMYWE TPEJCTABICHUH O Kpyre pelraeMbpIX 3aJad MAaIIuHHOTO OOy4YeHWs
(pacnio3HaBaHMsI, KIACCU(PUKAIMN U MMPOTHO3WPOBAHMSI) HAJIWYWE MPEIACTABICHUMH
00  WCTHONB30BAaHWUM  HMHPOPMAIMOHHBIX  TEXHOJIOTMA B  Pa3IMYHBIX
npodeccroHanbHbBIX cdhepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoubublie | IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznea 1. llndpoBas rpamoTHOCTH
11 KomnbioTep - yHuBepcaibHOE YCTPOMCTBO 6
' 00paboTKU JaHHBIX
1.2 [TporpammuOe obecnieueHmne
1.3 KomnbroTepHsbie ceTn
1.4 NudopmanmonHas 6€301MacHOCTb 2
Hroro no pazgeny 25
Pa3nes 2. Teoperuyeckue 0oCHOBbI MH(POPMATUKH
IIpencrasnenue nHpopmanuu B
2.1 P dopvan 21 1 2
KOMIIBIOTEpE
2.2 OcHOBBI aIredphl JIOTUKH 15 1 1
2.3 KomnsrotepHas apudmernka 7 1
Hroro no pazgeny 43
Pa3nes 3. AiroputmMsl 1 IpOrpaMMHUpPOBaHue
3.1 Bsenenue B nporpaMMupoOBaHue 19 2
3.2 BcnioMorarenbHble anropuTMbl 2
33 YucrneHHble METO/IbI 5
3.4 AnropuTMBI 00pabOTKN CUMBOJIBHBIX 5 |

JaHHBIX




3.5 AnropuT™MBI 00pabOTKH MacCHBOB 14 7
Hroro no pazneny 51
Paznen 4. UndopmanmoHHble TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 7 3
4.2 AHanu3 1aHHBIX 10 3
Hroro no pazgeny 16
PesepBHOE Bpems 0
136 30

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperudyeckue 0oCHOBbI MH(POPMATUKH
L1 WNudopmanmst u nHGOpMaITHOHHBIE 10 )5
MIPOIIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazgeny 18
Pazgen 2. AiroputMsl 1 NpOrpaMMHUpPOBaHHe
2.1 DNEeMEHTBI TEOPUH AITOPUTMOB 6 1
2.2 AJNTOpUTMBI U CTPYKTYPBI JTaHHBIX 28 10
)3 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45
IPOTPaMMHPOBAHUS
Hroro no pazgeny 50
Paznen 3. UndopmanmoHHble TEXHOJTOTUH
31 KomnerorepHo-MaTeMaTH4eCKOE 2 )
' MO/JICTUPOBAHUE
3.2 ba3bl naHHBIX 10
33 Be0-caiiTb 14 4
3.4 KomnsroTepHas rpaduka 3.5
3.5 3D-moienupoBaHue 8 3
Hroro no pazgeny 48
PeszepBHOe Bpemst 0
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 0 36.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Paznen 1. llndpoBas rpamoTHOCTH

25

1.1 Komnwromep - ynugepcaibHoe
YCmMpoUucmeo 0opabomxu OaHHbIX

TpeboBanus TEXHUKH OE30MIACHOCTH U
THTUEHBI IPH paboTe ¢ KOMITBIOTEPAMU H
JAPYrUMH KOMIIOHEHTaMH IU(PPOBOTO
OKPYXKEHUs

[TpuHIIMTIBI PaOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IIHH.
KoHTpouiepsl BHEIIHUX yCTPOUCTB

ABTOMAaTHYECKOE BBINIOJIHEHNE
IPOrpPaMMBI TPOIIECCOPOM

OrnepaTuBHasi, MOCTOSTHHAS U
JOJITOBpeMEHHAas aMAThb. KoHTposuteps!
BHEIIHUX yCTPOUCTB. [IpsMont noctym k
naMsTu

COBpeMeHHHe KOMHI)IOTepHI)Ie
TexHoJioruu. Tecrt

1.2 Ilpoepammnoe obecneuenue

[TporpammuOe obecnieueHmne
KOMITBIOTEPOB, KOMITBIOTEPHBIX CUCTEM H
MOOWIJIBHBIX YCTPOMCTB

CucreMHOE IMporpaMMHOE oOecIieueHue.




OrnepaliuoOHHBIE CUCTEMBI

Yrunutel. [[paiiBepsl yCTpONCTB.

% [MapastenbHO€E TIPOrpaMMHUPOBAHKE
" WHcTamsnus 1 JeMHCTAIIISIHS
' IPOrPaMMHOTO 00eCTICUEHHSI
@DaiisioBbIe CUCTEMBI. [IpUHIHIIBI
1 pa3MeIeHus 1 UMeHOBaHUs (paiiiioB B
' nonroBpeMeHHoM namstu. [11abnoHb! s
OTIMCaHMs TPy (pailioB
3akoHoaTenbcTBO Poccuiickoit
12. ®denepanyu B 00J1aCTH MPOrPaMMHOIO
obecrnieueHus U JaHHBIX. TecT
1.3 KomnwvromepHuvle cemu
[TpuHIMIIBI TOCTPOCHUS U ammapaTHbIC
13. KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI
14. Cetp UnTEpHET
1 Pasznenenue IP-cetn Ha moacery ¢
> MIOMOII[HIO MACOK TIO/ICETEH
16. CereBoe aIMUHUCTPUPOBAHKE
Bunel nestensHocTr B cetu IHTEpHET.
17. Cepsucel MaTepHeTa. ['ocynapcTBeHHBIC
AIIEKTPOHHBIEC CEPBUCHI U YCITYTH.
1 IIpakTnueckas padora «KoMibroTepHbie
8 CeTI»
1.4 Ungpopmayuonnas bezonachocmo
19. HNudopmanmonHas 6€301MacHOCTb
20 BpenonocHsie mporpaMMHOE
' obecriedeHre U MeTO b1 OOPHOBI C HUM
71 IIpakTnueckas paborta o Teme

" AHTUBHPYCHBIE ITPOTrpamMMBbl"




22.

OpFaHI/I?;aIII/ISI JIMYHOTI'O apXuBa
nHpopmanuu. PezepBHOE KONMpPOBaHNUE.
[TaposbHas 3amura apxusa

23.

[udpoBanue TaHHBIX

24.

Anroputm mudposanus RSA.
Creranorpadus

25.

IIpakTnueckast paborta o Teme
"udpoBanue naHHBIX"

Pasnen 2. TeopeTnueckue 0CHOBBI
HHpopMaTHKH

43

2.1 Ilpeocmaenenue ungopmayuu 8
KoMnblomepe

21

26.

Wudopmanmst, 1aHHbIE U 3HAHUS.
WudopmariioHHbIe TPOIECCH B TPHPO/IE,
TEXHUKE U 00IlEeCTBE

27.

HenpepriBHBIE U AUCKPETHBIE BETUYHHBI
u curHansl. Heo0xoaumocTts
JIMCKpPETH3aIMK WHPOPMAIIUH,
IIpeAHA3HAYCHHOM I XPAHECHUS,
nepeaayn 1 00paboTKH B UPPOBBIX
cucTemMax

28.

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpHBIE KOJbl. J[ekoaupoBaHue
COOOIIIEHHUH, 3aIIMCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJIOB

29.

Ycenosue @ano. [TocTpoeHne 04HO3HAYHO
ACKOANPYEMBIX KOJOB C MOMOIIbIO
nepesa. ['pad An. A. Mapkosa

30.

EnuHuIe! n3MepeHus KoJndecTBa
uHpopmarmu. AnpaBUTHBIN TOAXO K
OIIEHKE KOJINYeCTBa HH(pOpMaIuu




Camocmosmenvuas paboma «ETAHALIEI
M3MEPEHHUs KOJIMYeCTBA HHPOPMAITUH.

31. AnQaBUTHBIN MOIX0]T K OT[CHKE
KOJIM4ecTBa HH(HOPMAITUN

32. Cucrembl cuuciaeHus

33 [TepeBon uncen U3 OJHON CUCTEMBI

' CUHUCIICHUSA B JIPYTYIO

JIBonyHasi, BOCbMepUYHas 1

34, LIECTHAALIATEPUYHAsA CUCTEMBI CYHUCIICHUS,
CBSI3b MEXy HUMH
JIBonyHasi, BOCbMepUYHas U

35. HIECTHAIIATEPUUHAS] CUCTEMbI CUUCIICHUS,
CBSI3b MEXy HUMH
JIBonyHasi, BOCbMepUYHas U

36. [IECTHAALATEPUYHAs CUCTEMBI CUHCIIEHNS,
CBSI3b MEXy HUMH

37 Apudmernaeckue onepanuu B

' MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS
3 KonTtponsHast pabota «Crucremsbl
8 CUHUCIICHUS

TponuHas ypaBHOBELIEHHAs! CUCTEMA

39. CUUCIICHHUS

40. JIBOMYHO-/IeCSITUYHAsI CUCTEMa CUUCIICHUS

41. KoaupoBanue TekcToB

42, PactpoBoe xoaupoBanue n3o0paxeHui
IIpakTnueckast paborta o Teme

43. "Inckperuszanus rpadhuaeckoi
nHpopmanun"
[IBeToBbIe MOsIETN. BekTopHoe

44, KoaupoBanue. @opmarsl Ganios.

TpéxmepHnas rpaduka. OpaxraabHast




rpaduka

45.

Konuposanue 3Byka. OrieHka
MH(POPMAITMOHHOTO 00bEMa 3BYKOBBIX
JAHHBIX TPH 33/IaHHBIX YacTOTe
JMCKPETH3AINH U Pa3psAHOCTH
KOJMPOBAHUS

46.

IIpakTnueckas pabota o TeMe
"JluckpeTu3anus 3ByKOBOH HHPOpMALIUU'

1

2.2 OcHosbl aneedpbl 102UKU

15

47.

OcHOBBI aIredphl JIOTUKH

48.

Jlornueckue onepanuu. Tabnuiibl
NCTUHHOCTHU

49.

Jlornueckue BeIpakeHus. Jlornueckue
TOXJ1eCTBa. J[0Ka3aTeabCTBO JOTMUYECKUX
TOXJIECTB C TIOMOIIIbIO TaOJIHIL
HUCTUHHOCTHU

50.

IIpakTnueckas paborta o TeMe
«ITocTpoenue n ananu3 Tabnuiy
HUCTUHHOCTHU B TAOJMYIHOM TIPOIIECCOPEN

51.

Jlornueckue orcpalvy 1 oncpanuu HaJl
MHOXKECCTBaAMH

52.

Jlornueckue orcpalu 1 oncpanuru Haj
MHOXKECCTBaAMH

53.

3aKoHBI aNredpbl JIOTUKH.
DKBHBaJICHTHBIE MTPe0Opa3oBaHuUs
JIOTUYECKUX BBIPAKECHUHN

54.

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUI

55.

Jlornueckue QyHKIMH. 3aBUCUMOCTD
KOJINYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIUH OT KOJIMYECTBA apTYMEHTOB.




[TosHBIE CHCTEMBI JIOTHYECKUX (DYHKITHIA

56.

KonTponsHas padota «OCHOBBI anreOpbl
JIOTUKH»

57.

Kanonnueckue GpopMbI TOTHYECKIX
BbIpaykeHuil. CoBepIIEHHbIE
JU3BIOHKTUBHBIE 1 KOHbIOHKTUBHbBIE
HOpMaJIbHBIE (POPMBI, ANITOPUTMBI UX
MOCTPOEHHUSI 110 TaOIUIE UCTHHHOCTH

58.

Jlorudeckue 3JIEMEHTBI B COCTaBE
KOMIIbIOTEpa

59.

Tpurrep. Cymmarop. MHOropa3psaHblIit
CyMMAarop

60.

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3alKCh JJOTHYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU cXeMe

61.

Mukpocxembl U TEXHOJIOTHS UX
IIPOU3BO/ICTBA

2.3 Komnvromephas apugpmemuxa

62.

HPGHCTaBHGHI/Ie IO ECIbIX YHUCEII B IIaMATHU
KOMIIBIOTEPA. OFpaHI/I‘-ICHHOCTI)
JIMara3oHa Yncell Mpyu OrpaHuYEHUN
KOJIM4YeCTBa pa3psaaos. [lepenonnenue
pa3psiAHOM CETKU

63.

be33HakoBbIE ¥ 3HAKOBBIC JTaHHBIE.
3HaKOBBINA OUT. [[BOMYHBIIA
JIOTIOTHATEIHHBINA KOJ OTPHUIIATEITHHBIX
qHcen

64.

[ToOuTOBBIEC TOTUYECKHE OTIEPAIIUH.
Jlornueckuii, apudmernaeckuii u
MUKITHYECKUH CIBUTH

65.

[udpoBanue ¢ TOMOIILI0 TOOUTOBON




onepauuu «uckiovaromee U

HpeZ[CTaBJIeHI/Ie " XPAaHCHUC B MMaMATU

6. KOMIIBIOTEPA BEIIECTBEHHBIX YUCEI !
Brinonnenue onepanuii ¢
67. BEIIIECTBEHHBIMU YNCIIAMH, HAKOTJICHUE 1
OIIMOOK MPU BEIYUCICHUAX
IIpakTnueckast pabota o Teme
68 «M3ydenue nmopaspsgHOro MAIImHHOTO |
MPEJCTABICHHS LIEIbIX U BEIECTBEHHBIX
qHCe»
Pa3nes 3. AiroputmMsl 1 IPpOrpaMMHpPOBaHue 51
3.1 Bsedenue 6 npoepammuposanue 19
69. AHanu3 airopuTMOB 1
Oransl penieHns 3aJ1a4 Ha KOMIIBIOTEpE.
70. HNHCcTpyMeHTanbHBIE CPEACTBA: 1
TPAHCISATOP, OTIATINUK, TPOPUINPOBIINK
Cpena nporpamMmmupoBanust. Kommumsimst
1 Y MHTEPIIPETALUS TPOTPAMM. 1
' BuptyansHble MallIWHBI.
WNuterpupoBanHas cpena pa3padboTku
72. Meroas! 0TIaKU IPOrpaMm 1
73 Turnbl mepeMeHHBIX B S3bIKE |
' POrPaMMHUPOBAHUS
74. O0paboTKa MEeBIX YnCe 1
75. O0paboTKa BEIECTBEHHBIX YHCEI 1
76. CrnyyaiiHble U TICEBAOCTYYaliHbIE YNCIa 1
77. “Beruncnenust. CranaapTHble QyHKINN .
78. CnoxHbI€ YCIOBHS 1
79. IIpakTnueckas pabora «BeTBieHus».
80. [ukmel ¢ ycmoBueM 1




[ukabpl MO NEPEMEHHOM.

81. B3anMo3amMeHseMOCTh pa3In4HbIX BUOB
[IUKJIOB
82 O0paboTka HaTypaIbHBIX YUCEIT C
' UCIIOJIb30BAHHUEM IHKIIOB
83 Haxosxaenne Bcex mpOCTHIX YHCEIN B
' 3a/JaHHOM JIMana3oHe
84 [IpakTuueckas padota o teme «Pemienue
' 3aJ1a4 METOJ0M nepedopay
85. WNuBapuaHT nukia
86. JIOKyMEHTHUpOBaHUE IIPOrPAMM
87 OO6paboTka TaHHBIX, XPAHSIINXCS B
' daiimax
3.2 BcnomoeamenvHble aneopummbl
88. Pa36uenue 3agaun Ha Mog3a1a4uu
Hcnonb3oBaHue CTaHIapTHOU
OMOIMOTEKH S3bIKA TIPOTPAMMUPOBAHHSL.
89. [Toaxmtouenne 6UOIMOTEK MOAIPOrPAMM
CTOPOHHUX IPOU3BOJUTEINIEH
90. [Toxmporpammsl (TIporietypsl U GYHKITUH )
9l. [Toxmporpammsl (TIporietypsl U GYHKITUH )
5 IIpakTnueckas pabota o Teme
92. "PaspaboTka moamporpamm”
Pexypcus. PekypcuBHbBIE 00BEKTHI
93 (ppaxrainsr). PexypcuBHBIE IPOLIEAYPHI U
' ¢bynkimu. Vcnonb3oBaHue cTeka st
OpraHu3allui PEKYPCUBHBIX BHI30BOB
94 IIpakTnueckas pabota o Teme
' "PexkypcuBHBIE TOATIPOrpaMMBbI"
95 MoaynbHBINM IPUHIUI IOCTPOCHUS

IIpOrpaMm




3.3 Yucnennvie memoowi 5
96. HucneHHble METOIBI 1
97 IIpakTnueckas pabota o TeMe |
' «HucnenHoe penieHue ypaBHEHH
98 Hcnonb3oBaHue TUCKpETU3AIMU B |
' BBIUMCIIATENBHBIX 3a/1a4ax
IIpakTnueckast pabota o TeMe
99. «[TpubmmkEHHOE BEIYHUCIICHUE JITHH 1
KPUBBIX U TUTOMIAIEH GUTyp»
100 [IpakTnueckas padota no teme «Ilouck |
' MakcuMyMa (MUHUMYMa) ()YHKIITHI
Aneopummsl 00padbomKu CUMBOILHLIX
OaHHbIX S
O0paboTka CHMBOJIBHBIX JTAHHBIX.
101 AnropuT™Mbl 00pabOTKH CUMBOJIEHBIX |
' CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE
AnropuT™Mbl 00pabOTKH CUMBOJIEHBIX
102. CTPOK: pa30MeHHe CTPOKH Ha CJIOBA TI0 1
poOETHHBIM CHMBOJIAM
AnropuT™Mbl 00pabOTKH CUMBOJIEHBIX
. CTPOK: TMIOUCK MOACTPOKH BHYTPU JaHHOU |
CTPOKH; 3aMEHa HalICHHOH MOICTPOKU Ha
APYT'YIO CTPOKY
IIpakTnueckast pabota o TeMe
- "O0OpaboTKa CTPOK C HCIIOIH30BAHHEM |
' GbyHKIMH cTaHAapTHON OMOIMOTEKN
s3pIKa MpOTrpaMMHUpoBaHus"
105. I'eneparus clioB B 3aJaHHOM ajiaBUTE 1
Aneopummsl 06pabomku Maccueos 14
106. MaccuBsl U ITOCIIEI0BATEIBHOCTH YUCEIL. 1




IIpakTnueckast pabota o TeMe
"3anonHeHue maccupa”

107. O000uIEHHBIE XapaKTEPUCTUKA MAaCCHBA
JIMHEWHBIN TOUCK 3aIaHHOTO 3HAYCHUS B

108. MacCHBe
IIpakTnueckas padbora 1o Teme

109. "JIMHEeMHBIN NONUCK 33JaHHOTO 3HAYEHHUSI B
Maccuse"
[IpakTnueckas padora no treme "[lounck

110. MHUHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YMCIIOBOM Maccuse"
CopTupoBKa 0THOMEPHOTO MacCHBa.

111 [TpocThie METOIBI COPTHUPOBKH.

112 IIpakTnueckas padora o treme "[Ipoctoie

' METO/1bl COPTUPOBKU MaccuBa'

CoptupoBka ciausinueM. beicTpas

113. COPTUPOBKA MacCuBa (AJITOPUTM
QuickSort).

114 [IpakTnueckas padora o teme "buicTpast

' COPTHpOBKa MaccuBa"

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM

115. MacCHBe.

116. JIBOUYHBI MMOUCK.

117. ANropuTMBI 00paObOTKN MaTPHIL
IIpakTnueckas pabota o TeMe

118. «JIByMepHbIE MacCUBBI (MATPHULIBI)».

1109. Pemrenue 3aga4 aHanmsa TaHHBIX

Paznen 4. UndpopmanmoHHbIe TEXHOJIOTUH

4.1 Obpabomra mekcmogvlx OOKYMeHNO8

120.

CpezcTBa TEKCTOBOTO TpoIieccopa




121.

KommnerorepHas BEpcTKa TEKCTa

122.

[IpakTnueckas padbora no treme "BépcTka
AOKYMCHTOB C MaTCMAaTHYCCKUMHA
bopmymamu"

123.

HNHCTpyMEHTBI peLieH3UPOBAHUS

124.

IIpakTnueckas pabota o TeMe
"MHOroCTpaHU4YHbIE JOKYMEHTHI"

125.

Oo6naunbie cepBHCHl. KomekTuBHAs
paboTa ¢ JOKyMEHTaMH.

126.

IIpakTnueckas paborta o TeMe
"KonnextuBHast pabota ¢ fokymeHTamu"

4.2 Ananus oanHwvix

127.

Awnanus JaHHBIX. bonpmme JaHHbIC

128.

AHann3 JaHHBIX C IOMOIILIO
AIIEKTPOHHBIX TAOJIHII

129.

[IpakTnueckas padora o treme "AHanus
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX
grilanig

130.

[Toctpoenue rpadpukoB GyHKIHHA. "

131.

IIpakTnueckast pabota o Teme
"HarnsgHoe npencraBieHne pe3yabTaToB
CTaTHUCTUYECKOI 00pabOTKH TaHHBIX B
BUJIE IMarpaMM CpEJICTBaMU pPelaKkTopa
AJIEKTPOHHBIX TAOJIHII

132.

JIunuu tpenna. Ilpaktuueckas padbora no
teme "Tlonbop nuHUYM TpeH A,
IIPOrHO3UpOBaHue"

133.

[Ton6op mapamerpa. [IpakTrueckas
paboTa o Teme "HncneHHOE pelieHue
YpaBHEHUH ¢ IOMOIIbIO OA00pa
napamerpa"




™ OnTtuMu3anus Kak MOUCK HAMITyqIIero 1
pelIeHus B 3aJaHHBIX YCIOBUSX.
IIpakTnueckas pabora o reme "Pemenue

135. 3a7a4 ONTUMHU3ALUHU C [IOMOIIBIO 1 1
AIIEKTPOHHBIX TAOIHIT"

136. Pewrenue 3agau onTumMusanuu 1

OBUIEE KOJIMYECTBO YACOB I10 136 30

I[TPOTPAMME




11 KVIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

KomuectBo nadopmarun

AJIFOpI/ITMI)I CcXXaTusd JaHHBbIX

Anroput™m Xahhmana

[IpakTnueckas padora no teme "Cxxatue
AaHHBIX C TIOMOUIBIO aJITOPHUTMaA
Xappmana"

Anroputm LZW

AJIFOpI/ITMI)I CIKaTuA JaHHBIX C IIOTCPIAMMU.

IIpakTnueckas padora no reme "Cxatue
AaHHBIX ¢ noTepsiMu (aaroputmel JPEG,
MP3)"

CkopocTh nepefaun TaHHBIX

[TomexoycTOMYMBBIE KOBI

IIpakTnueckas padora mo reme
"TlomexoycTOHYUBBIE KOABI"

Cuctembl. KOMIIOHEHTBI CHCTEMBI M X
B3auMoieiicTBre. CUCTEMHBIN YPQEKT.
VYrpasieHne Kak HHPOPMaIMOHHBIH
nporecc. ObpaTHast cBsI3b

Moenu u MOJIeTMpOBaHHUE

I'padsr




Pemenue 3aa4 ¢ momolsko rpados

JepeBbs

OCHOBBI TEOPUH UTP

IIpakTnueckas padora no teme "Ilouck
BBIMIPBIIIHON CTPaTeruy B Urpe ¢
noJiHoi nHgopmanueii'"

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

IIpakTnueckas padora mo reme
"CpeacTBa HCKYCCTBEHHOT0
HHTe/UIeKTa"

@opManu3anus NOHATUS aIrOPUTMA.
MamuHa TelOpHHra Kak yHUBEpCalbHAs
MOJieJb BerunciieHui. Tesuc Yépua—
TrropuHra

IIpakTnueckas padora mo reme
"CocTaBJjieHHe NPOCTO NMPOrpaMMbl IS
MamuHbl Toropuara"

Mamwuna Ilocta

Hopmanbusie anropudgmsr MapkoBa

ANTOPUTMHYECKH HEPA3PEITUMBIC 3a/1aUH.
3amaya ocranoBa. HEBO3MOKHOCTD
ABTOMAaTUYECKON OTJIAJIKH IPOTPaMM

CI10’KHOCTD BBIYUCIICHUT

[Torck MpOCTHIX YKCEIT B 33 JaHHOM
JMarna3oHe ¢ MOMOUIBIO aIrOpUTMa
«petrero IparocheHa

IIpakTnueckas padora no teme "Ilouck
NPOCTBIX YHcesI B 32/IaHHOM /iana3oHe"




MHoropa3zpsIHble LeNble Yhcia, 3a1a491
JUTHHHON apu(METHKH

IIpakTnueckas paéora mo reme
"Peanu3anusi BIYMCIEHHUI €
MHOTOpPa3psiAHBIMHU YncIamMu'

CrnoBapu (accollMaTUBHBIE MaCCHUBHI,
otoOpaxeHnus). Xami-tadbnuiel. [Toctpoenue
an(aBUTHO-YaCTOTHOTO CIIOBAPS VIS
3aJ]aHHOTO TeKCTa

IIpakTnueckas paéora mo reme
"IlocTpoenne ajipaBUTHO-YACTOTHOIO
cJ10Baps /s 32JaHHOI0 TeKcTa'

AHaIn3 TEKCTAa Ha €CTECTBEHHOM SI3BIKE.
Beienenue mociienoBaTenbHOCTEH 10
mabJoHy.

Perynspnsie Boipaxenus. YacToTHbBIN
aHaIu3

IIpakTnueckas padora no reme ""AHajau3
TEKCTAa HA €CTeCTBEHHOM fI3bIKe'

Crexu. AHanu3 NpaBUILHOCTH CKOOOYHOTO
BBIPAXKCHUS

Brruncnenue apupmeTnyeckoro
BBIPAKCHUS, 3aIIMCAHHOTO B TIOCT(PHUKCHOMN

dbopme

IIpakTnueckas padora mo reme
"BpruuciaeHue apupMeTH4ecKoro
BbIpa:KeHHsl, 3alICAHHOIO B
nocrgukcHoi popme"




Ouepenu. Mcnonp3zoBanue ouepenn Ais
BPEMEHHOTO XpaHEHUs JaHHbBIX

IIpakTnueckas paéora mo reme
"Ucnoan3oBanue ouepeau'

HepeBbs. Peannzanus gepesa ¢ moMOIIbIO
CCBLIOYHBIX CTPYKTYP.

JIBonuHbIe (OMHAPHBIC) TCPEBBA.
ITocTpoenue nepeBa /11 3a1aHHOTO
apu(PMETHUIECKOTO BBIPKCHHUS

IIpakTnueckas padora mo reme
"Ucnoab30BaHue iepeBbeB sl
BBIYMCJIEHUS apUPMeTHYECKHUX
BbIpasKeHH "

PexypcuBHBIE alrOpuTMBI 00X0/1a IepeBa.
Hcronb30BaHue cTeKa U O9epPeIH st
o0xoJa 1epena

PexypcuBHBIE alrOpUTMBI 00X0/1a IepeBa.
Hcnonb30BaHue cTeKa U O9epeIH st
o0xoJa 1epena

Anroputmsl Ha rpadax. [Toctpoenne
MUHHMAJILHOTO OCTOBHOTO JiepeBa
B3BELICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

HOCTpOGHI/Ie MHWHHUMAJIBHOI'O OCTOBHOI'O
JepeBa B3BELUIEHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B riryouny. O6xon rpada B
HAPUHY




KosnnuecTBo pa3nuuHbIX MyTEH MEXIY
BEPILIMHAMU OPUEHTUPOBAHHOTO
AIMKIINYECKOTO Tpada

Anroputm JleHKCTphI.

IIpakTnueckas paéora mo reme
"BpluncieHue JNIMHbI KpaTyaiiero
NyTH MeXKAy BeplIMHAMHU rpada
(anroputMm JeiikcTpsnl)"

KonTposabnas padora Ne 1

Anropurm ®noiiga—Y opiamia

3ajauu, penaemMpie ¢ MOMOIIbIO
AVHAMHWYCCKOTI'0 IpOTrpaMMUPOBAHUA:
BBIUMCIIEHUE PEKYPCUBHBIX (YHKIIUN

IIpakTnueckas padora mo reme
"BbluHciIeHUe PeKYPCUBHBIX (pyHKIMi ¢
NMOMOILIbI0 JUHAMUYECKOI 0
nporpaMMupoBaHus''

3ajauu, penaemMpie ¢ MOMOIIbIO
JUHAMHYECKOTO IPOrPaMMHUPOBAHHUS:
[IOJICYET KOJIMYECTBA BAPUAHTOB

IIpakTnueckas padora mo reme
"TloacuyéT KOJIMYECTBA BAPHAHTOB C
NMOMOLIbI0 JUHAMUYECKOI 0
nporpaMMupoBaHus''

3ajauu, penraemMpie ¢ MOMOIIbIO
AAMHAMHWYCCKOTI'0 IpOTrpaMMUPOBAHUA:
3ala4u OIITUMHU3AIINU

[TonsTue 0 mapagurmax




nporpammupoBanusi. O630p S3BIKOB
IIPOrpaMMHUPOBAHUS

[TonsiTne 06 0OBEKTHO-OPHEHTUPOBAHHOM
IIPOrpaMMHUPOBAHUH

O6’I)eKTI)I " KJIACCHBI. CBOfICTBa U METObI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

IIpakTnueckas padora mo reme
"M cnoanL30BaHuE FOTOBBIX KJIACCOB B
nporpamme"

Pa3paboTka nporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TOIX0/1a

IIpakTHueckas padora "Pazpadorka
MPOCTOi MPOrpaMMbl € HCNOJIb30BAHUEM
KJ1accoB"

Nukancynsanus.

IIpakTnueckas padora mo reme
"Pa3zpaboTka KJacca, HCI0JIb3YI0LIero
HHKANCYJasuunio'

HacnenoBanue. [lomumopduszm

IIpakTnueckas padora mo reme
"Pa3paboTka uepapxuu KJjaaccoB'

Cpensl OBICTPOI pa3pabOTKU MPOTPaMM.
[TpoexTupoBanue uHTEpdEiica
M0JIb30BATENs

[TpoexTupoBanue uHTEpdEiica
HI0JTb30BATEIS

Hcnonp30BaHue roTOBBIX YIPABIIIEMbIX




AIIEMEHTOB JIJIs TIOCTPOEHUs HHTepdeiica

IIpakTnueckas padora mo reme
"Pa3zpaboTka nporpamMmsl ¢
rpapuueckuM uHTepdeiicom"

KonTpoabHas padora Ne 2

N3yuenue BTOpOro s3bIka
IIPOrpaMMHUPOBAHUS

N3yuenue BTOpOro si3bika
IIPOrpaMMHUPOBAHUS

OTalbl KOMIIBIOTCPHO-MATEMATUYCCKOTO
MOJCIIMPOBAHUSA

JluckpeTruzaius mpu MaTeMaTHIECKOM
MO/IETUPOBAHUM HETIPEPHIBHBIX MTPOIIECCOB.
MoenupoBaHue ABUKECHUS

IIpakTnueckas padora mo reme
"MopaeaupoBaHue ABUKeHHUs"

MoenupoBaHue OHOJIOTHYECKIX CHCTEM.

IIpakTnueckas padora mo reme
"MopaeaupoBaHue OHOJIOTHYECKUX
cucrem"

MaremaTH4ecKue MOJCIIN B SKOHOMMUKECE.
BreraucnurensHbIC OKCIICPUMCHTEI C
MOJCIIAMH

BeposTHOCTHBIE MOIENH.

IIpakTnueckas padora mo reme
"UMuTALIMOHHOE MO/IETUPOBAHUE C
nomouib Meroaa Monte-Kapio"

KOMHI)IOTepHOG MOJACIIMPOBAHUEC CUCTEM




YIIPaBJICHUS

KonTpoabHnas padora Ne 3

O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA

TabnuaHbIe (pesIMOHHBIC) 0a3bI JAHHBIX

[Touck, copTupoBKa U (HUIBTPALUs JAHHBIX.
3anpocsl Ha BBIOOPKY JIaHHBIX. 3allpOCHI C
napaMmerpamu. Berumncisemsle nosis B
3arpocax

IIpakTnueckas padora no reme '""Padora
¢ roToBoi 6a30i JaHHBIX"

MHuoroTtabau4HbIe 0a3bl JaHHBIX. THITBI
cBsizell MeX Ay Tabnuiamu. BHeHUN Kiroy.
[lenocTHOCTH 6a3bl JaHHBIX

IIpakTnueckas paéora mo reme
"PazpabdoTka MHOTOTA0JIM4YHOI 0a3bI
JAaHHBIX"

3anpochl K MHOTOTAOIUYHBIM 0a3am
JTAHHBIX

IIpakTnueckas padora mo reme
"Janpocbl K MHOTOTa0IMYHOI 0a3e
JAaHHBIX"

S3bIK ynpaBieHus qaHHeIMH SQL

IIpakTnueckas paéora mo reme
"YrpasJjieHue JaHHBIMHU C IOMOIIbIO
sizbika SQL"

Hepensmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBI

KonTpoabHas padora Ne 4




NHTepHeT-npriioKeHus

IloHsATHE O CEPBEPHON U KIIMEHTCKOU
4yacTAX canTa. TeXHOJIOTUs «KIIMEHT —
cepBep», €€ TOCTOMHCTBA U HEAOCTATKU

OcHoBrI 361ka HTML

IIpakTnueckas padora mo reme
"Co3naHue TeKCTOBOM BeO-cTpaHuIbI"

OcHoBrI 361ka HTML

OcHoBbI 361ka HTML

IIpakTnueckas padora mo reme
"Co3nanue BeO-CTpaHMILbI,
BKJIIOYAKOLIEHd MYJIbTUMeIUHbIE
00beKThI (PUCYHKH, 3BYKOBbIE TaHHbIE,
BUJ1€0)"

OcHoBbI KackaaHbIX TaOmuI ctuieit (CSS)

IIpakTnueckas padora mo reme
"Od¢opmiieHHe CTPAHUIIBI C TOMOIIbIO
KAaCKaJHbLIX TA0JuI cTujei"

Cuenapun Ha si3bike JavaScript

Cuenapun Ha si3bike JavaScript

®opmbl Ha BEO-CTpaHUIIE

IIpakTnueckas padora mo reme
"O0paboTka naHHbIX (popm"

PasmMerenne BebO-caiiToB. Yciryra XOCTHHTA.
3arpy3ka ¢aitioB Ha caiiT

KonTpoabHnas padora Ne 5

Kanpuposanue. Hcrnpasinenue




nepcnekTussl. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKLUS 1IBETA.
OoecrBeunBaHUE IBETHBIX U300paKEeHUH

BBox n300pakeHuii ¢ UCTIOIB30BaHUEM
Pa3IUYHBIX TU(PPOBBIX YCTPOUCTB.

IIpakTnueckas padora mo reme
"Oo0paboTka nupposbix pororpaduii"

Perymb. Pabota ¢ obnactssmu. OUIBTPEI.

IIpakTHyeckas padora no treme "Perymsb
uupposbix pororpadmuii"

MHorocnoiiHble n300paxenust. TekcToBbIe
ciou. Macka ciost.

Kanansl. CoxpaHeHue BbIJICIIEHHON 00s1acTH

IIpakTnueckas paéora mo reme
""MHoroc10iiHble H300pakeHus'"

[ToaroroBka wimrocTpauii 1 BeO-CalToB.

IIpakTnueckas padora mo reme
"AHUMHPOBaHHbIE H300paxKeHus"

Bekropnas rpaduka. Bekropusarms
PacTpOBBIX N300paKCHUIA

IIpakTnueckas paéora mo reme
"BexTopHas rpaguxa"

[TpuHIMIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

IIpakTnueckas padora mo reme
"Co3naHue NPOCTBIX TPEXMEPHBIX
mopnesei"

Cerounble Mogenu. Marepuaibl




IIpakTnueckas padora mo reme
"CerouHnble moesn"

MopennpoBaHrue HCTOYHUKOB OCBEIICHUS.
Kameps!

MopenupoBaHrue HCTOYHUKOB OCBEIICHUS.
Kameps!

IIpakTnueckas padora mo reme
"PengepuHr"

AnnutuBHBIE TeXHONIOTHH (3D-nipuHTEpHI)

AnnutuBHBIE TeXHONOTUH (3D-nipuHTEpHI)

[ToHsiTHE O BUPTYaIbHOW PEATTBHOCTH U
JOTIOJIHEHHOM PEAIbHOCTU

[TonsiTHE O BUPTYaIbHOW PEATTBHOCTH U

JOTIOJIHEHHOM PEAIbHOCTH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

41




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

e WUI. Cemaxkun, E.K. Xennep, JI.B. IllectakoBa «Wudpopmatuka 10
kiaccy» (yriyosieHHbI ypoBeHb)/aBT.-cocT. M.I'. Cemakun — M: BUHOM.
Jlaboparopus 3Hanui, 2018 1.

e NI. Cemakun, E.K. Xennep, JI.B. IlecrakoBa «Mudpopmaruka 11
kiaccy (yriyosieHHbI ypoBeHb)/aBT.-cocT. M.I'. Cemakun — M: BUHOM.
Jlaboparopus 3Hanui, 2018 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/



		2023-09-26T15:23:12+0300
	Дмитренко Николай Михайлович




